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By Stanley ¥, Racilsz
SUMMARY

An investigation has been made in the Langley two-dimensional
low-turbulence tunnel end the Langley two~dimengional low~turbulence
pressure tunnel to determine the highest maximum 1ift configurations
(1deal conflgurations) of a 0.35-chord slotted flap on an
NACA 6)(119)Alll (approx.) airfoil soction. The scale effects on

the aerodynamic chdrarterisbncs were determined for Reynolds numbers
ranging from 2.4 x 10° to anproximctely 05,0 x 10°,

Increasing the Reynolds number from 2,4 X 100 ¢ to Ol 106
decreaged the flap deflection for highest maximum 1ift from L5°
to 40° and 35° (deflections of 40° and 35° geve same maximum Lﬁft).
Increasing the Reynolds number caused the flap position for highest
maximum 1ift to move upward approximately 1 percent of the airfoil
chord for flap deflections of 35° and 4O° and also rearward for a
flap deflection of 35°, The flap configuration with the center of the
flap leading-edge radius locasted 1.98 percent chord behind and
3.21 percent chord below the slot lip at a flap deflection of 35° was
the optimum configuration., A maximum increase of only 0.1 in the value
of the maximum section 1ift coefficient was obtained at a Reynolds
number of 9,0 X 10° by ghifting the flap from the pos%tion giving the
highest muyimnm 1ift at a Reynolds number of 2.4 X 10 In general,
increassing the Reynolds number delayed the stall to higher section
angles of attack and also caused a more gradusl stall for both the
flap~retracted and the flap—-deflected conflgurationg., The maximum
gection 1ift coefficients for the flap—reprdcteﬂ configuration increased
as Reynolds number increased to 18,0 X 10V and then decreased slightly
with further increase in Reynolds number- the coefficlents for the
flap~deflected configurgtion increased as the Reynolds number increased
to a value of 13.0 X 10° and then decreased slightly. The increment
of maximum gection 1lift coefficient due to the slotted flap
inereased fro% 1.24 to 1.36 as the Reynolds number was increzsed
from 3,0 X 100 to about 12.0 X 100 and then decreased to 1.31 as
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the Peynolds number increased up to abovt 25.0 x 100.
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At section

1ift coefficients outside the ow=drag rangs, the section drag
coefiicient decressed as the Reynolds number increased throughout
the test range of Reynolds number .

of high-speed airplanes hac
take-off and landing.

. INTRODUCTTION

The use of thin wing %ec*ions +o increase the critical speeds

led to the need for high-lift flaps in
Large wing chords and the trend towsard

higher take-off and landing speeds have increased the Reynolds
number for vhich the airfoil section with the flap musb provide the

required high Yift-up to values approaching 25. 0 % lOD

Reynolids numbers,

at low [

At high .

' the ideal flap. configuration (flap configuration
Tor highest maximnm 1ift) may be cons iqerahly different from th~ b

2eynolds numbers because of changes in the boundary-layer

cheracteristice and the flow conditions through the slot. The
range of Reynolds nwaber covered in experimental Investlgations
guch ag thoce ;enortni in veference 1

about 9.0 x 10°,

has wenerally been limited to

Althouch & limited amount of data for Reynolds

numbers higher than 9.0 X 106 are available for thin airfoils

equipped with slotted flaps,

the large scale effectyg on maximvm:

1ift coefficient at Reynolds numbers bslow 9,0 X 106, illustrated in
reference 1, indicate that the maximum 1ift coefficient may con-
tinuve to vary considerably with Reynolds mumber as the Reynolds
number is increased to values sbove .0 X 10°,

with a 0,35-chord slotted

An NACA 65(170)A111 (approx.) airfoll section equipped

flap has been tested in the

Langley

two-dimensional low-turbulence tunnels to determine whether the
1deal flap configuration is dependent uvpon the Reynoldz number
and to determine the scale effects on the aerodynamic characteristics
for Reynolds numbera up to 25,0 x 106.

Ca

SYMBOLS

airfoil chord (flap retracted)

section dragléoefficiént'

sectlion angle of attack, degrees
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cdmin - minimum section 4rag coefficient

ey section 1ift coefficient

¢ maximum section 1ift coefficient

lmax

Aczm&x increment of maximum section 1ift coefficient

cmc/h gection pitching-moment coefficient about airfoil quarter-
chord point

gl horizontal and vertical‘pésitions,vrespectively, of center
of flap leading-edge radius with resnect to uvper lip
"of slot in vercent ¢ (x positive forwardi of slot 11p and

'y positive below slot lip o, l))
B¢ flap deflection, degrees

R : Reypolde number
MODE]

~ The 2-foot-chord model tested in the present investigation was

approximately an NACA 65(172)Al1l airfoil section with & 0.3%5¢c
slotted flap. The NACA gq—uelies airfoils, which may be derived
by the method discuased in reference 2, were designed to eliminate
the trailing-edge cusp of the NACA 6-series airfoils. The
NACA 65/119)Al‘l airfoil was derived by a different method, but
the resultinq gection is approximately the sawe as would be ‘6btained

rom reference 2. Ordinstes for the airfoil section and the flap
are given in tables I and IT, respectively. A sketeh of the model
chowing the esgential dimencions and the reference points defining
the £lap position is presented as figure 1. 'The model, constructed
of aluminum alloy, completely spanned the 3-foot-wide test section.
Photographs of the model with the flap deflected are presented as
figure 2, The method of attaching the Tlap to the main part of
the model, as shown in figure 2(a), permitted an extensive variation
of the flap position for each flap deflection. Althourh the siot
was closed when the fla» was retracted, a plasteline seal wag
ingserted in the slot to prevent any leakacse of alr which.could .
result from small changes in the model surfaces during tests with
the flap retracted. The seal was removed for tests of the model
with the flap deflected. For most of the tests the model surfaces
were aerodynamically smooth. For the condition with leading-edge
roughnesgs the surfaces were the same as those for the smooth
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condition evcept that 0.01l-inch é¢arborundum graing had been applied
over a surface length of 0.08c at the airfoil leading edge on both
gurfaces. The roughness configuration corresponded to the standard
roughness described in reference 3.

TRSTS

Tests of the model were made in the Langley two-dimensional
low-turbulence tunnel (LTT) to determine the ideal flap configuration
(flap configuration for highest leex) at a Reynolds number of

Dol X 106. These tests consisted of measurements of the maximum
gection 1ift coefficients for an extensive range of flap position at
geveral flap deflections. The section 1lift characterilstics for

an extensive range of angle of attack were determined for the ideal
flap positions. Similar tests were made in the Langley two-dimensional
low-turbulence pressure tunnel (TDT) to find the ideal configuration
at a Reynolds number of 9.0 X 10° and to obtain an indication of

the effects of Reynolds number on the ideal configuration. The
highest tunnel vressure at which alterations of the flap configura-
tion could “e made within the tunnel was b atmospheres absolute.

The tests of the flap-deflected coniigurations were therefore

limited to a Reynolds number of 9.0 > 106 vhich vas the highest
obtainable at that pressure without exceeding a tunnel Mach number
of approximately 0.2. The scale effects on the aerodynemic charac-
teristics for Reynolds numbers rancing from 2.4 X 106 to approxi-
mately 25.0 X 10¥ were then determined for the flap configuration
selected as the optimum. The section lift characteristics for
intermediate flap deflections were detormined at a Reynolds number
of 9.0 % 100, The scele effects on the section Lift and dres
characteristics of the airfoil section with the flap retracted were
determined at Reynolds dumbers ranging from 3.0 X 106 to approxi-
mately 25.0 x 106. The section pitchine-moment characteristics and
the effects of leading-edge roushness on the section 1lift and drag
characteristics were determined at Reynolds numbers ranging from
3.0 x 10° t0 9.0.x 105,

A discusgion of the test methods used in the LTT and:tho IR DAY
and of the methods used in correcting the test data to free-air
conditions is given in reference 3. The maximum free-stream Mach
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numbers attained during tests in the LTT and TDT are given in the
following table:

Reynolds number Mech number
2.4 x 106 0.16
[ 3.0 10
6.0 ah
9.0 16
126 i
‘ 18.0 % |-
250 418

RESULTS AND DISCUSSION

The terms "ideal deflection" end "ideal position" are used
; herein to desianate the flap deflection and flap position, respec-
{ tively, for the highect value of B at a particular Reynolds

number. The term "ideal confiruration" is used tc designate the
‘ flap confilguration described by the flap deflection and position
‘ for the highest value of ¢y

- -

| i

{ . Tlap Configurations

’ Tdeal configuration at R = 2.4 X 106.- Contours for constant
valves of ¢y for various positions of the center of the flap

| leading-edge radius at flap deflections of 359, 4009, and 45° are

‘ presented in figure 3. The idesl position for each of the flap
deflections tested is also shown. The tests were limited to a

} flap deflection of L45° because at that deflection the flow over the
flap was stalled througnout most of the range of anglc of attack

’ and the increase in the value of czmax ‘resulting from increasing

|

the deflection from 40° to 45° was only 0.05. That any gignificant
increase in the value of 2 W would have been obtained by

increasing the flan deflection beyond 45° is therefore unlikely

because more severe stalling of the flap could be expected to occur

at higher flap deflections. The ideal configuration st a Reynolds

number of 2.4 x 100 as shown in figure 3 was a flap deflection of L5°

with the center of the flap leading-edge radius located 0.73 percent
} . chord behind and 4.46 percent chord below the slot lip. The ideal
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deflection was the same as that found to be the ideal for the
0.25¢c slotted flap, designated as slotted flap 1 in reference 1,
on the NACA 65-210 airfoll section. The ideal poeition varied
only about 1 percent chord as the flap deflection increased
from 35° to 45°,

The section 1ift characteristics of the model with the flap
located in the positions found to be the ideal at a Reynolds
number of 2.4 X 106 for the threc flap deflections tested are
presented in figure L. At flap deflections of 40O° and 459, the
slopes of the 1ift curves at section angles of attack slightly
below the stall are considerably hicher than the slopes of the
curves at low section angles of attack. Tuft studies of the air
flow over the flap at a deflection of 40° indicated that the flow
over the flap was stalled throughout most of the engle-of-attack
range but unstalled at angles of attack slightly below the angle
of attack for maximum lift. A less pronounced change in 1ift at
high angles of attack wag obtained at a flap deflection of 40° vy
shifting the flap position forward of and upward from the ideal
position with a consequent reduction in the value of BB, 2

Ideal configuration at R = 2.0 X 106.- The values of ¢
lmax

measured at & Reynolds number of approximately 9.0 X lO6 for
several flap configurations including those found to be the ideal

at & Reynold number of 2.k % 10° are presented in fisure 5. The
hiphest meximum section 1ift coefficients measuyed at flap deflections
of 359 and 40° at a Reynolds number of 9.0 X ’03 were almost the

game and therefore either one of the two flap deflections could be
selected as the ideal. A flap deflection of 35C, however, would be
more suitable than a flap deflecticn of LOO inasmuch as a lower

drag could be expected for that flap deflection. A comparison of

the data presented in fipures 3 and 5 indicateg that incroasing

the Reynolds number from 2.1 x 102 to approximately §.0 x 106
decreased the ideal deflectiﬂn by at least 50 Increaging the
Reynolds number from 2.4 X 106 to 9.0 X 103 caused the ideal position
to move upward for flap deflections of 35° and L0° and also rear-

ward for & flap deflection of 359,  These changes in the ideal
position resulting from the increase in Reynolds number were

slightly less than 1 percent chord as indicated by the data presented
in figure 5. The largest incresse in the value of ¢y o at a

Reynolds number of 9.0 X 106 obtained by shifting the flap posi+fon

from thet found to be the ideal at a Reynolds number of 2.4 x 10°
was only O.1l.

The section 1lift characteristics at a Reynolds number of
940 X lO6 for several pogitions of the flap including those found
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to be the 1deal at a Reynolde number of 2.4 X 106 are presented in
figure 6. A comparison of the 1ift curves obtained for flap deflec—
tions of 35° and 40° indicates that variations in flap position have
legs effect on the section 1lift cGoefficient at low angles of attack
for a flap deflection of 35° than for a flap deflection of L40°. For
example, at a flap deflection of 40°, shifting the position chenged
the section 1ift coefficlent at an angle of ‘attack of 0° by 0.5;
vhereas, for a flap deflection of 35°, the change in the section 1ift
coefficient et low angles of attack was about 0.1,

-

Optimum configuration.— The 1deal configuration at high Reynolds
numbers would probably be more closely approximated by that found to
be the idezal at & Reynolds number of 9.0 X 10° than the ideal con-
figuration determined at a Reynolds number of 2.4 X 106. An estimate
of an optimum configuration st high Reynoldsnumbers was therefore
mede from the results obtained st a Reynolds number of 9.0 X 106.
Although the highest meximum sectlon 1ift coefficients for flap
deflections of 35° and 40° were elmosi the same at a Reynolds number
of 9.0 X 106, the flap deflection’of 35° would probably be more
suitable beczuse of lower drag, smaller change in 1ift at low angles
of attack with flap position, and less complicated structure
resulting from the smzller flep deflection along with the smaller
variation of lift coefficient with Reynolds number at low angles of
attack (fig. 6). For & flap deflection of 40°, increasing the
Reynolds number from 2.4 X 10° to 9.0 X 10° caused a change of 0.25
in the section 1ift coefficient at a section angle of attack of 0°;
whereas, for a flap deflection of 35°, the change was only 0.05.

The flap deflection of 335° was therefore celected as the optimum
deflection. Inasmuch as increasing the Reynolds number ceused a
rearward and upward shift in the ideal positiocn of the flap for a
deflection of 35° (fig. 5), the position with the center of the flap
leading-edge radius located 1.98 percent ¢ behind end 3.21 hercent c
below the slot lip would probably be a sufficiently accurate
approximation of the ideal position at high Reynolds numbers. The
resulting flap configuration & = 35°, x = — 1.98 percent c, end
¥y = 3.21 percent c, which will hereinafter be referred to as the
"optimum configuration," wes the configuration tested at Reynolds
numbers up to 25.0 X 107,

Lift Characteristics

Scale effects on maximum 1ift.— The section 1ift characteristics
of the airfoil with the flap~retracted configuration and with the
optimum configuration are presented in figures 7 and 8 for several

Reynolds numbers ranging from 3.0 X 10~ to 25.3 X 106. The variation
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of maximum section lift coefficient and increment of maximum section
1ift coefficient due to the 0.35¢ slotted flap with Reynolds number
are presented in figure 9., The maximum section 1ift coefficient of
the model with the flap retracted increased from 1.17 to 1.35 as

the Reynolds number increased from 3.0 X 106 to 18.0 x lO6 and the
decreased to 1,30 as the Reynolds number increased up to 24.9 x 100,
The maximum section 1ift coefficient of the model with the optimum
configuration increased from 2.15 to 2.71 as the Reynolds number
increased from 2.4 x 108 to 13.0 » 106 and then decreased to 2.62

as the Reynolds number increased up to 25.3 X 10, The increment

of maximm section 11ft coefficlent, shown in figure 9, increased
from 1.2 to 1.35 as the Reynolds number was increased from 3.0 X 106
to about 12.0 X 106 end then decreased to 1.31 as the Reynolds
number was increased to about 25.0 x 100,

Some of the data obtained at the lower Reynolds numbers mey
be compared with data given for the NACA 65-210 airfoil with the
0.25¢c slotted flap desinnated as slotted flap 1 in reference 1l and
data obtained for the NACA 23012 airfoil section with the 0.40Cc
glotted flap designated as flap l-a in reference L. The data for
the NACA 65-210 and NACA 23012 airfoil sections with slotted flaps
have been included with the data precented in figure 9. The

differences in the wvalues of Acy for the three airfoil sections
max i
can be ascribed to differences in the flap chord.

Angle of attack for maximum 1ift.- The data presented in
flpures 7 and 8 indicate that for the flap-retracted confisuration
increasing the Reynolds number from 3.0 X 10° to approximately
12.0 x 106 increased the section angle of attack for cy .. by
about 29; whercas for the optimum configuration with the fiap
deflected, the angle of attack for ®lmax V2° increased by as

much as 50. The increase in the angle of attack for maximum section
1ift coefficient with increase in Reynolds number was accompanied by
a more gradual stall. Increasing the Reynolds number beyond
approximately 12.0 X 10° had smaller effects on the angle of attack
for maximum 1ift and on the stall than those obtained at low
Reynolds numbers.

Lift at low angles of attack.- The variation of section 1ift
coefficient with Reynolds number at a constant section angle of
attack is shown in figure 10. Slight reductlons in the section
1ift coefficient at a section angle of attack of -8.1°, or positive
increases in the angle of attack for zero 1ift, were obtained for
the optimum flap configuration as the Reynolds number was increased
beyond approximately 12.0 X 109, The variation of the angle of
attack for zero 1ift with Reynolds number may be ascribed to changes
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in the flow through the slot. These flow changes probably result

in a variation of the ldeal configuration with Reynolds number. For
the flap-retracted condition, however, the section 1ift ccefficient
at & section ansle of attack of 0° remained substantially independent
of the Reynolds number.

Intermediate flap deflections.~ The flap was deflected along a
circular~arc path so that the configuration resulting at a flap
deflection of 35° corresponded to the optimum conficuration. A
line connecting the pivot voint and station 0.780c on the airfoil
chord line was always perpsndicular to the airfoil chord lins and .
therefore the flap poeition was determined by the flap deflection.
The location of the pivot point about which the flap was deflected -

and. sketches of the flap configurations for several flap deflections

-are shown in figure ll.

The secfion 1ift characteristices at a Reynolds number of

O 0L lOo for flap deflections wp to a deflection of ?50 21re
pregented in ficure 12. At a flap deflection of 20° and at section
anzles of attack higher than about -4¢, two values of the section
117t coefficient were obteined at each angle of attack althousgh the
maximum gection 1lift coefficient remained nearly the same. Repeat
tests indicated that the condition giving the lower 1ift coeffi-
cients was the more stable of the two. Tuft stvdies at a {lap
deflection of 20° indicabed that the irregular behavior of the 1ift
coefficients was asgsociated with partial stalling of the flap
caused by the relatively poor slot shepe for this flap deflection.
Increasing the flap deflection to 30° stalled the flow over the
flap and the flow remained wmstalled throughout mest of the angle-
of-attack range although wnsteady flow conditions existed near the
trailing edoe at low angles of attack. The data presented in
figure 12 indicate that the increase In maximum section 1if't
coefficient and the decrease in the angle of attack for maximum
1ift caused by deflecting the flap was approximately a linear :
function of the flap deflection within the rénge of flap deflection
Investigated. Although tests were not made for the configuration
corresponding to a flap deflection of 40° with the flep position as
determined by the flap path, the maximum section 1ift coefficient
would probably not be =so high as that obtained for a flap deflection
of 35° because the flap would be an apprcoilble distance behind

the slot lip.

Pitching-Moment Characteristics

The section pwtchln@ -moment Ch&TthPVlsfluS o>f the a*rfoil
section W1th the flap retrectod for Reynolds numbers ranging from
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3.0 % lO( £0419 o 106 are presented in figure 13. Increasing the
Reynclds number from 3.0 x 106 to 9.1 x 106 caused only small
changes in the section pitching-moment coefficient at section
angles of attack below the stall.

The section pitching-moment characteristics at a Reynolds
number of 6.0 X lO6 for the airfoll section with the optimum con-
figuration are presented in figure 1h The slope of the pitching-
moment curve was positive at angles of attack from about 2° +o
slightly above the stell. From this point, increases in the section
angle of attack caused the slope of the pitching-moment curve to
become negative. The value of the section pitching-moment coeffi-
cient throughout most of the ranme of angle of attack was approxi-

mately 0.l more negative than that measured for the NACA 65-210 airfoll

section with the 0.25¢ sglotted flap designated as slotted flap 1
in roference 1 and approximately 0.0L or 0.05 less negative than
that obtained for the NACA 65-210 airfoil section with a 0.3lc
double sglotted flap (reference 1).

Drag Characteristics

The sectlon drag characteristics of the airfoil section with
the flap retracted for Reynolds numbers ranging from 3.0 X 100
to 24.7 x lO6 are presented in figure 15, The minimum section
drag ccefficient decreased as the Reynolds number increased
between Reynolds numbers of 3.0 X 106 and 13.0 X 1o§, and increased
between Reynolds numbers of 13.0 x 106 and 24,7 % 106. At section
1ift coefficlents outside the low-drag range, however, the section
drag coefficient decreased as the Revnolds number increased
throughout the test range cf Reynolds number. The range of section
1ift coefficlent for low drag continuously decreased with increase
in Reynolds number until at a Reynolds number between 18.0 X 106 and
oh 7 % 10° the rance of gection 1ift coefficlent for low drag was
no longer defined by a "bucket."

Effects of Leading-Edge Roughness

The section 1lift and drag characterigtics of the airfoll
for the smooth condition and for the condition with standard
leadinz-edge roughness are vresented for a Reynolds number of

6.0 % lO6 in figure 16. The decrease in the maximum section 1ift
coefficient for the optimm configuration caused by the addition of
roughness to the leading edge of the airfoll was approximately the
game as that obbained for the alrfoil with the flap retracted.
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Approximately the same decrement in the maximm section lift
coefficient was obtained for the NACA 65-210 airfoil with slotted
flap 1 at deflectiona of 30° and 40° (reference 1). The minimum
section drag coefficlent for the condition with leading-edgze
roughness 1g approximately the same as that sstimated from data
presented in reference 3 for airfoil sections similar to the
NACA 65(119)Alll airfoll,

CONCLUSTONS

The results of tests of an NACA 6ﬁsl1n)A]ll (anncox ) airfoil
gection with a 0.35-chord slotted flap In the Langley two-dimensional
low-turbulence tunnels at Reynolds numbers ranging from 2.4 X 10

to approximately 25.0 X 10° indicated the following conclusions:
1. Increasing the Reynolds numbcv From 2.4 X lO6 t6 9.0 X lO6
decreasad tqe flan deflection for highest mameLA lift from. h)
to 40° and 35° (deflsctions of hO‘ and 35° cave same maximum 1ift).
Increasing the Reynolds nnmb:r caused the flap position for highest
maximum 1ift to move upwerd approximately 1 vercent of the airfoil
chord for flap deflections of /B2 and 40° and also rearward for a
flap deflection of 35°. The flap configvration with the center of
the flap leading-edge radius located 1 .78 percent chord behind snd
3.21 percent chord below the slot lip at a flap deflection of 35°
was the optimum confisuration.

2. A maximum increase of only 0.l in the value of ths maximum
section 1ift coefficient was obtained at a Reymnclds number of 2.0 X 106
by shilf'ting the flap from the position giving ths highest maxirmum

1ift at a Reynolds nwmber of 2.4 » 106,

3. In zeneral, increasing the Reynolds number delayel the stall
to higher section angles of attack and also caused a more gradual
stall for both the flap-retrscted and the flap-deflected configurations. .

4, The maximum section 1ift coefi'icients for the flap-
retracted configuration increased as Reynolds number increased to
18.0 x 106 and then decreaged slightly with further incresse in
Reynolds number; the coefficlents for the flap-deflected configuration
increased as the Reymolds number incrsassd to 8 value of 13.0 X 10°
and then decreased slightly.
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5. The increment of maximum section 1lift coefficient due to the
slotted flap increased from l.eh to 1.36 as the Reynolds nuber was
increased from 3.0 X 10~ to about 12.0 X lO6 and then decreased to 1.3l
as the Reynolds number increased up to about 25.0 X 109, =

6. At section 1lift coefficients outside fhe low—-drag raenge, the
section drag coefficient decreased as the Reynolds number increased
throughout the test range of Reynolds nuber.

Langley Memorial Aeronautical Laboratory
National Advisory Committee for Aeronsutics
Lengley Field, Va., August 4, 1947
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TABLE I

ORDINATES FOR THE

NACA 65(112)Alll (APPROX. ) AIRFOIL SECTION

@tations and ordinates_in
percent airfoil chord)

Lower surface

Statlon [OrdInate

Upper surface
Statlon [Ordinate
0 0
L6 .871
.Zoé 1.050
1.hoO i.gls
2. :
L. Ez 2.5&2
g.ﬁﬁg é.él
.9 .60
1928 | 120
23:928 300k
22-9 7 5.725
34.975 5.933
.983 6.033
.992 6'820
50.000 5.
5.008 5.503
0.017 3.087
65.021 <575
70.025 L.029
5.025 3.429
0.025 2.792
85.025 2.1§6
90'8%% 1.%92
188:ooh .05l

0 0
.538 -.821
2 -.
il 82 -1.31
2,550 | -1.625
| 2
13:22 -3:033
5.054 -3.700
20.050 | -[.163
25.0 -L.508
30.033 [ -L.75L
5.025 [ -L.90k
0.01 -1.96
L45.00 -4.90

69.975 | -3.054
74.975 | -2.533
19-915 | -1.9%
975 | -1
82.9 9 -.Z i
9L.9 Z -0t
99.99 -.05

L.E. radius: 0.842

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

TABLE II

ORDINATES FOR 0.35-CHORD FLAP

[Btations and ordinates in percent
airfoil chord; lower surface of flap
formed by lower surface of plain

airfoil]

Station Ordinate
65.50 -0.86%
66.00 -.agg
67.00 3
% .08 l.gzg

0.0 .
72.00 1.8L6

7L.00 2.104

76 .00 2.26Z
8.00 2.3
0.00 2.35)

82.00 2.300

3l.00 2.183
Bg.oo 2.000

Upper surface fairs into

plain airfoil section
at station 88.00
L.E. radius: 1.L0L
L.E. radius center at
station 66.50 and
ordinate -1.97

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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(a) Airfoil with 0.35c slotted flap.
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leading-edge radius
Center of flap g-eag NATIONAL ADVISORY

COMMITTEE FOR AERONAUTICS

(b) Variables used to define flap configuration.

Figure l.- Profile of the NACA 65(112)Alll (approx.) airfoll section with a 0.35c slotted flap.
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Flgure 3.- Contours of values of maximum section 1lift coefficient for
positions of the center of the flap leading-edge k=4
radius with respect to slot 1lip for NACA 65(112 )A11l (approx.) airfoll with a 0.35c slotted flap. R L 2. x %ogdg ©
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Continued.
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(G) 5f = hSO.

Figure 3.- Concluded.
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Figure L.~ Section 1ift characteristics of the
NACA 65(112)A111 (approx.) airfoil section

with a 0.35c slotted flap. R = 2.4 x 106.
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(d) & = L0°.

Values of maximum section 1lift coefficient for various positions of the center of the flap leading-edge radius with
respect to slot 1lip of the NACA 65(112 )-‘\111 (approx.) airfoil section with a 0.35c slotted flap. R

= 9,0 x 106 (approx. ).
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Figure 6.- Varlation of sectlon 1lift coefficient with section angle of attack for several positions of the center of the flap
leading-edge radius with respect to slot 1lip of the NACA 65(112)1\111 (approx.) airfoil section with a 0.35¢c slotted flap.

R = 9.0 x 106 (approx.) amda 2.4 x 106.
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Figure 7.~ Section 1ift characteristics of the NACA 65(112)A111 (approx.) airfoil section with flap retracted and slot sealed
for several Reynolds numbers.
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Figure 1l.- Slotted flap configurations for intermediate flap deflections. Perpendicular distance from station 0.780c on

airfoil chord line to pilvot point is 0.3%20c for all flap deflections.
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following a circular-arc path.

RR=1920¢%

106.




Section pitching-moment
coefficient,

c"c/h

2116
‘né: s o] v
212 o . 4 !
Gy I | \
: / /1 AR
: = il .
- 7 sl 7
§ 4 /{ Yy
Sl sl
(J’ 3 g
0 0 E ’ﬁ ’;
= =l )/ [ F// |th l
S ; %J F/ NATIONAL ADVISORY 5
/ l COMMITTEE FOR AERONAUTICS </
i
-1.2
-16 -8 0 8 16 -16 -8 0 8 16 -16 -8 0 8 16

Section angle of attack, a5, deg Section angle of attack, a,, deg

(a) R =3.0 x 106, (®) R =5.9 x 106,
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