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SUMMARY

A two-dirensional wind=-tunnel investigation was made
for the purvose of developing a suitable double slotted
flap on an aovroximately 1l=>ercent-thick modified
NACA bb=series=tyne airfoil section. Section aerodynamic
characteristics of the airfoil with various double=slotted-
flap arrangements are nresented.

A maxirum section lift coefficient of 3.0 was obtained
for a 55° deflection of a flap arrangement employing a

0.085li=airfoil-chord vane (vane l). The 1ift coefficients
obtained for flap configurations with {ane generally

were higher than those obtained with I er vanes tested
and were less sensitive to changes in vane position and
deflection. Standerd airfoil leading=-edge roughness caused
approximately the same decrement in maxinmum section 1Iift
coeffietent for the airfoil with the flap deflected 50°

as for the airfoil with the flap retracted. Different
values of the maximum section 1lift coefficiesnt were obtained
at high flap deflections when the angle of attack at whieh
the test was begun was not sufficiently low to nrevent
initial air-flow separation.

INTRODUCTION

Tests were made in the Langley two-dimensional lows
turbulence tunnels of an airfoil section equipped with a
double slotted flap designed for application to a fighter=-
tyoe airplane. Prelirinary design of the airplane
indicated that a waximum section 1lift coefficient of
approximately 3.00 was necessary if the airplane were to
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have the specified landing and take-off characteristics.,
The purpose of this investigation was to develop a sult-
able double-slotted-flap configuration for use on this
girplane.,

The tests were made of a 2lj-inch-chord model of an
intermediate airfoil scction formed by & straight-line
fairing between a modified MACA 66(215)-21l root section
end a modified WACA 65(112)-215 tip section. The

investigation included the determination of the asrodynamic
characteristics of the plain airfoil secction and of a
considerable numscr of double-slotted-flap arrangements.
FPive differ.nt vanes were emnployed in conjunction with the
double-slotted-flap tests. The position and deflection

of the vanes relative to the flap and of the flap and

vane confifurations relative to the airfoil were veried

in an effort to obtain & high valuec of the méaximum section
1ift coefficient. Tho results of this investigatlion
indicate that a maximum ssction 1ift coefficient of 3.00
can be obtained with the use of &a suitable double-slotted-
flap arrancement. :

COEFFICILFTS AND SYNMBOLS

cy, airfoil section 1lift coefficient

¥ lmsne maximum airfoil scction 1lift coefficient

cq airfoil section drag coefficient

cmc/h airfoll sectigﬁ Pit?hing-poment coefficlent
quarter chord

ay airfoil section &angle of attack

o} angular flap deflection

e ‘airfoil chord length

q frece-strcam dynamic pressure
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MODE

The airfoll tested was an intermecdlate profile
formed by & straight-line fairing between a modified
NACA 66(215)-21. root section and a modified
NACA 65(17)-213 tip sectlon. Esch of these airfoll

gections had been modified by fairing out the cusp near
the trailing edge of the upper surface with a straight
line through the trailing edge and tangent to the original
airfoil contour. The lower surfeace had then been modified
so that the airfoil mean line was the same as that of the
original section. The 24-inch-chord model of the inter-
mediate section tested was made of wood. The surfaces
were painted and then sanded with No. 400 carborundum
paper to produce an asrodynamically smooth finish.

The investigation was partly complete when 1t was
found that the model did not fit the true airfoil contour
calculated from the straight-line fairing. The model was
then refaired to conform with the calculated profile. A
drawing showing the departure of the original model from
the calculated true airfoll contour is given in flgure 1.
The calculatsd ordinates of the airfoil section are given
1n table 1.

The flap had & chord of 0.23c &and was of cast
aluminum polished to & smooth Iinish. The method of
attaching the flap to the airfoil was such that various
deflections could be obtained with any one of several
pivot points. The flap ordinates and a drawing of the
flap are presented in table II.

of cast aluminum polished to & smooth finjish, are given

in figure 2. The maximum projected lengths of vanes 1,

%z, 1, 5, and 6 were 0,06L6c, 0.06l6c, 0.085Lc, 0.0771c,

and 0,033lic, respectively. The method of attaching the ’
vanes to the flap allowed considerable variation in the
position and deflection of the vanes relative to the flap.

The movement of the vane position was restricted, however,

by the necessity of having the double slotted flap retract
into the wing without interfering with the wing structure,
which had already been designed. It was also necessary &tt

Sketches of the five vanes tested, i;iCh were also

to keep the vane position fixzed with respect to the flap

for BT dellcctions ol &ny civen rlép-vane confliguration. :
The ordinates of the five vaneg tegted dre ziven In

tables IIT to VII.
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This Investigation was made in the Langley two-
dimensional low-turbulence tunnel (designated LTT) and-
the Lengley two-dimsnsional low-turbulence pressure
tunnel (designated TDT). A brief description of these 4
tunnels and the methods of obtaining the data are given
in reference 1. The fellowing formulas derived from
reference were uscd to correct the tunnel data to free-
air conditions.

}te F.J

¢y = 0.9760cy!
cqg = 0+9910cq4!
q = 1.0090q!

flo = LplllBm !

where the primed gusntities represent the values medsured
ini the tunnels,

Lift, drag, and pitching-moment deta were obtained ;

for the airfoil wi flap retracted. The gaps between the

Tlap and airfoil were se&aled but not faired into the

dirfoil contour. The data werc obtained at Reynolds
1

a
v 2.3 x 105, 6 x 10°, 8 x 10°,

do
o
(D)

Reynolds number for the airplane was 8 x 106. Lif% &and
4 il
1

numbers of approximate .
and 9 X 106 with the model both in the original condition
and &after it had been refaired. The predicted landing

&

L))
o
O
o’
cr
5]

dreg data were a d with standard roughness

he lsacing edge of the model at
4
o

The problem of detcrmining & suitable flap-vane
combination to glve the desired 1lift cocfficient of
sid

approximéately 5.00 involved a2 con erable number of tests
of the model with different vanes and combinations of vane
and flap position. Thresc vanes werc originally designed
il e -

for tests with the flap, but the data cbtained with
vanes 1 and 3 indlcated that tests of vene 2 would be
of little valus. When the desired maximum section 1lift
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coefficient could not be obtained with either vanes 1
or 3, three new vanes were developed.

In order to expedite the required changes in the
model, most of the development tests were conducted in
the LTT. The Reynolds number at whigh these tests were
performed was &approximately 2.? X 10°, the maximum
obtainable in the LTT with a 2l -inch-chord model,
Observations of the air flow through som¢ of the flap-vane
combinations were made by tuft surveys., After several
acceptable flap and vane combinations had been determined
from tests in the LTT, the model was transferrecd to the
TDT for 1lift tests at Reynolds numoers of 6, 8, and 9 x 106.
The variation of the section pitching-moment coefficient
with section 1ift coefficient was &also determined in the
TDT for & few flap combinations involving venes % and l.

The flap design paramecters varicd during the tests
included the position &nd &angle of the vane rclative to
the flapn, ths flap deflection, &and the position of the
vane and fla» configuration relative to the airfoil.

Each combination of vane position and &angle relative to
the Ilap has been given a configuration numbsr, the
numbers beginning with one for each of the five different
vanes. The pertinent dimensions describing the various

£

flap and vane conficurations are given in table VIII.

Because of the construction features of the airplane,
it was required that a single pivot point be usecd for all
flap deflections, and the original intention was that
pivet point A& (fig. %) be used exclusively. In the
attempt to 1lncrease the maximum 1lift coefficient, various
positions of flap-vane configurations with r¢spict to the
airfoll were testcd. Different pivot points were there-
fore required to retract the flap into the airfoil. A
drawing showing the location of the various pivof{ points
-relative. to the airfcill is presented in figure 3, The
flap deflsctions invcstigated varied, in general, from
LL0° to 55°, |

Drawings showing the various flap-vane configurations
tested and their positions rslative to the airfoll ars so
arranzed that the drawings of a particular set of flap
positions and configurations prececde the experlimental
curvces obtained with those combinations.
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RESULTS AND DISCYSSION

Flan Retracted

Lift and drag characteristics are given for the plain
alrfoil in the origingl condition‘in figure I, and for the
alrfoil after it had been refaired . aecording to the
calculated airfoil ordinates in figure 5. Refairing the
model resulted in an increése in the maxirum sectlon ifakadye
coefficient of approximately 0.0h at the landing Reynolds
number. In both the original and refaired conditions an
increase in maximum 1ift wéas observed as the Reynolds

number was varied from 2.3 X 10® to 6 x 10°. As the
Reynolds number was further increased to 9 X 109, 1little
change in the maximum section 1lift coefficient was noted.

The minimum section drag coefficient at a Reynolds
nymber of X 1O6 was approximately 0.00%5 for the model
in both onditions (figs.ly end 5), Application of
standard rcughness to the airfoil leadi ng edge caused 8an
Increase 1in the values of c¢gq simlilar to that found for
the NACL (b-series airfoills of comp&rable thickness
(reference 1).

\O

Flap Deflected

Lift and pitching-moment characteristics of the
airfoil with various double-slotted-flap combinations
and drawings of the combinations tested are presented in
fi-ures 6 to 19.

Comparison of vanes.- Lift data for the airfoil-flap

COﬂbLPuulOH employing vane 1 at flap deflections from
0

0° to 55° are presented in figure 7(a) at a Reynolds
number of 2.3 X 10°, The effect on the 1ift charac- 6
terlstics of increasing the Reynolds number from 2¢5 X 10
to 9 X 106 1s shown in figure 7(b) for the 50° flap
deflection. A slight decrease in section 1lift coefficient
along Lhe linear nortiow of these curves occurs with
increasing Reynolds number, but the meximum section 1lift
coelfficient does not Ve rJ upp“fcwauly with an increése
in Reynolds number from 6 X 10“ to 9 x lOb The value
of ¢y o, obtained at a Reynolds number of & x 10° for

a 500 flap deflection was 2.76.




Recause the maximum section 1lift coefficient obtained
with the use of vane 1 was not high enough to meet the
requireuents for the proposed airplane, lift tests were
made of two flap configurations using vane 3 at a Reynolds
nunsher of 2.2 x 10° (fig.9(&8)). The highest value of
S8 . UP8 obtained with confiruration 2 at a deflection

of 500, For this flap combination the efifect on the 1lift
characteristics of increasing the Reynolds nunber from

2.2 x 10° to 9 x 100 (fig. 9(b)) is similer to that
observed from tests of vane 1l,, I.ift tests were also made
at & Reynolds number of 8 x 106 when configuration 2 was
deflected 300 and l.0° as well as 50° (fig. 9(c)). This
rance of flap positions includes the deflectlons which
may be used for take-off and lending. Ssction pitchizg-
moment cheracteristics at & Reynolds number of © X 10

are presented in figure 10 for flap deflections ranging
from 0° to 50° in 10° increments.,

An examination of the double-slotted-flap arrangements
tested with vanes 1 and 3 (figs. 6 and 8) secmsto indicate
that the desired value of ¢y, could not be cbtained

because the small size and profiles of vearnes 1 and 3
prevented the attalnment of proper air-flow conditions
through the flap configurations, Ior this reason extensiwve
development tests were not made with either vane 1 or

vane 3, &nd tests of vane 2, which was also small, were
omitted entirely., Three larger vanes were then designed,
(See fig. 2.)

Lift data obtained at a Reynolds number of 2.5 X 106
for double-slotted-flap arrancements with vanes L, 5,
and 6 are presented in figures 12 and 1, These figures
show that the highest maximum section 1lift coefficient
was attained with a flap arrangement employing vane L
This value of e .  was 2.06 as compared with 2.72

and 2.78 attained with flap arrangements employing vanes 5
and 6,

After the model was refaired according to the
calculated ordinates, further flap-vane combinations with
vanes 6 and || were testcd at a Reynolds number of 2.3 X 100,
These data are present~d in figurc 16 for vane 6 end in
figures 18(a) and 18(b) for vane li. A maximum section
1ift coefficient greater than 2.9 was attained with the
use of vane l;; whereas a maximum section lift coefficient
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of 2.78 was the hichest value attained with vane 6. Two
of the more promising flap combinations using confipurae
tion 7 of vane li were then tested at Keynolds numbers

of 6 x 106 and 9 x 10 lift data for which are presented
in figures 18(c¢) and lé(d). An increase in the Reynolds

number from 2,3 X 106 to 9 X 10* resulted in an increase
in maximmn section lift coefficient to 3,0 for coafirura-
tlon 7 deflected 55° about plvot point Pitching~-
moment characteristics of the airfoil withH this flap
arrangement end with configuration 7 deflected 50° about
pivot: voinks| C 2re presented in fi~-ure 19 at a Reynolds
number of 6 x 100,

In addition to the value of the maximum section 1lift
coefficient, an important consideration in the selection
of a suitable flap-vane combination is the sensitivity
of the flan and vane to sm&ll chances in position and
deflection such as might occur as a result of m%nufacturing_
Inaccuracies. At a Reynolds number of 2.3 x 10 , maximum
section 1lift coefficients between 2.8 and 2.0 were obtained
with several of the flap combinations smploying vene
(fig. 18(a) and 18(b)). These 1ift cocfficients are not
only hicher than those obtained with other vanes but seem
to vary less with changes in vane position and deflection.

Effcet of initial angle of attack.- For the wind-
tunnel investigation a constant flap deflection was
maintained while the section angle of attack was increased
from a negative value to the positive stall., At large
flap deflections it was found during tests of vane 1 at
& Reynolds number of 2.3 X 10° that the air flow through
the double slottcd flap at the initial angle of attack
was partly or completely separated., If the section angle
of &attack at which the test wes begun was not sufficiently
low to prevent initial separation the air flow through
the flap did not recover throughout the entire range of
angle of attack, DResults of 1ift tests vhich were started
at various angles of attack are presented in figure 20,
These data show that with a flap deflection of 500 g
decrement of maxirum scection 1lift coefficient of 0.%0
occurred when the initial annle of attack was increased
from -12° to ~}j°, A similar though less pronounced trend
may be seen in the results prescnted for a [ 0° flap
deflsetion. This anomaly has also been noted in the TDT
at hicher Reynolds numbers of approximately 6 x 100,
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Because the data obtained during tests of vane 1 seem
to indicate that the initial flow pattern through the
double slotted flap becomes less dependent on the starting
angle of attack as the flap deflection is decreased, and
because similar irregularities in the air flow have not
been observed at low flap deflections during other double-
slotted-flap investigations, it is thought that only one
flow pattern, independent of starting angle of attack,
could be established at the low flap deflectlonss Under
actual flight landing conditions it &appeé&ars more likely
that the higher rather than the lower 1lift coefflclents
would be obtained at high flap deflections, because a good
flow pattern probably would be initially established throush
the flap as 1t 1ls deflected firom the retracted positions,
The 1ift tests reported hereln were started, therefore,
at an angle of attack low enough to insure that the better
initial flow conditions be obtained at high flap deflectionms.
An initial section angle of attack of -12° was considered
suitable, as tests begun at lower angles showed no
inorement in the section 1ift cosfflelent. If the flap
deflection required for take-off is such that two flow
patterns may exist, however, these two-dimensional results
seem to indicate that the lower 1lift coefficlents would be
obtained,

Tuft surveys.- Alr-flow conditions observed from tuft
surveys indicated that smooth, unstalled flow over the
vane and flap and through the gep between the airfoil and
vane 1s essential 1f high 1ift coefficients are to be
realized. The greatest decrement in seemed to

®lmax
result when the vane stalled. The tuft surveys also showed
that the airfoil itself stalled at low positive section
angles of attack, This observation seems to 1ndicatethat
at least part of the difficulty encountered in realizing
hlgh maxizum scction 1ift coefficients resulted from
stalling of the airfoll rather than of the flap or vane.

tffoct of leading-ecdge roughness.- The effcecect on the
maximum section 1lift coefficient of standerd airfoll
leading-edge roughncss was determined for one of the better
flap combinations using vene li. The data were obtained
at a Reynolds number of 6 x 100 and are presented in
firure 18(c), together with the data obtained for the
sam¢ Reynolds number &and flap combination with the airfoil
leading edge In the smooth condition. The decrement in
maximum section 1lift coefficicnt caused by standard
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airfoil leading-edge roughness was approximately the same
for the al”fOll with the flap deflected 50° (fig. 18(c))
as for the airfoil with the flap retracted (fig. 5).

CONCLUSICNE

The results of a two—dineasional wind-tunnel investi=-
gation of an approximately lh=-percent-thick modified
NACA 6G-series-type airfoil section equipped with a double
slotted flap 1ndlcate the following conclusions:

1. A maximum section 1lift coefficient of 3,0 was
obtained for a 350 deflection of a flap configuration
emsloying a 0,085l -2irfoil chord varne /Vineh)

2« The 1ift coefficients obtained with the use of
vane |, generally were higher than those obtained with
the other vanes tested and were less ssnsitive to changes

in vane poglition and deflection.

3. Standard airfoil- leadjng-edge rqughness caused
approximately the samwe decrement in maximum section 1lift
eoefficientl for the 81 "foil with the flap deflected 50°
as for the |airfoll with the flap retracted.

li. Different values of the maximum section 1lift
coefficient were ocbtained at high flaa deflections if the
angle of attack at which the test was begun was not
sufficiently low to prevent initial air-flow separation.

morial As
hauional Advis
Langley F

ronautical Laboratory
cry Committee for Aeronautics
ield, Va., April 22, 1946

l. Abbott, Ira H., von Doenhoff, Albert E., and Stivers,
Louig S., Jr.: Summary of Airfoil Data. NACA
ACR To. 9005, 19,5,
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TABLE I
ORDINATES OF AN AIRFOIL SECTION FORMED BY A STRAIGHT-LINE

FAIRING BETWEEN A MODIFIED NACA 66(215)=21L AIRFOIL
SECTION AND A MODIFIED NACA 65(112)-215 AIRFOIL SECTION

[Stations and ordinates given in percent airfoll chonﬂ

Upper Surface : , Lower Surface
Station Ordinate Station Ordinate
o] 0 0 0
.l l ° ol 1 -.62
:2%3 1212& . 863 -1.146
° 1. 00 1003 -1.2 0
0863 1.%38 1.50 "1. 8
1.163 1.638 1.36 -1.[13
24 36 2.261 121 -1.558
L e
7.392 :93% 2.629 -3.067
14.87 2.5 15.133 - .zog
19.89 .353 20.113 <l .73
22.908 6.250 25.117 =5.133
30.050 7.0433 30.079 -5.%25
3,.863 7-720 35.00% =5.633%
39.962 3.9 2 288 -5.762
5.03 .021 .9l6 -5.73
4,9.983 7.967 49.975 -5
i | e | ome | el
65.0 Z.gla 6u1322 ;E.7u6
ek | sm | A | gl
G B R
L. 746 1.13 85.992 -1.0L2
100.000 067 9 8%0 -.1150
.......... 100.000 -.067

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLE II
ORDINATES OF THE FLAP TESTED

[@tations and ordinates glven in
percent alrfoll chord

Upper Surface Lower Surface
Station |Ordinate| Station |0rdinate
2 0 .91 -2,
;5.08 1.00 53.80 -1.%Z

9.00 1.29 8 .39 «1.04
0.00 oy Z 93. 5 =45
81.00 2%5 100.00 -.07
82.00 Z.glé
83.50 2.
8l;.00 2.30
85.50 2.86
o e
hers | 120
100.00 <07

L.E. radiuss 1.5 percent chord

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

L.E. |
T7.29 percent c

A N Airfoil chord line i
‘\\ l.2 percent ¢ //T‘E°
‘ P
1.5 percent c 7

"L.E.
78.5 percent c
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5 TABLE III
ORDINATES OF VANE 1

[gtations and ordinates given in
percent vane chor@f

Upper Surface Lower Surface

13

TABLE IV
ORDINATES OF VANE 3

[Stations and ordinates given 1in
percent vane chonﬂ

Station ordinate | Station | Ordinate
0 1.50 0 1. 50
Le | ¥B | g | Tl
6.%3 28.70 6.%3 2526
9. 32,00 9. .87

12.89 7l .16 12.89 L2
16.12 35,78 16.12 . g
2lis1 38.0 2.1 24
2 38. 2 7.10
0.3 %6, 0.3 10.5%
uB.Eﬁ 23.86 uB.EE 12ed
26. 30.30 26. 12.2%
L. 50 26.1 L1 50 132
72.60 212 72.60 9.68
gg.o 16.92 gg.o T.64
.7 10.1 il L.30
96.1; L..06 96.73 Stk
99. 2,20 99.1 0
100.00 1.60 100.00 e

TABLE V
ORDINATES OF VANE L

[Stations and ordinates given in
percent vane chord|

Upper Surface Lower Surface
Station oOordinate |.Station Ordinate
0 178 6% 0 11,61
1,61 19.65 1.61 5.1
2.22 zz.ﬁ 3,22 3,22

.%g 260l 6. 1,32
9. 29.35 9.66 .32
12.89 31.81 12.89 0
16.12 33,52 16212 0
2h.1z 36.?3 2li) .62
252 28, 25 209
ﬁo.ao 28,29 30.30 : 2.87
1,8.28 36.29 4,8.38 6.1%
26. 33,02 26. 8.39
u.z 28.60 .5 9.3b
2.60 23.70 ge.éo 3.52
0.65 17.90 0.6 .07
72 Tane1 88.72 5.32
96.79 Le51 96.79 1.25
99.00 2.39 99.00 0
100.00 1.%0 100.00 ek

TABLE VI
ORDINATES OF VANE 5

[Btations and ordinates glven in
percent vane chord]

Upper Surface Lower Surface
Station ordiftate | Station | Ordinate
0 .25 0 1h.23
1.1 19.00 1.13 9.
7 2 .1% 2.3 5
%’15 237 %’Zs g°go
N 29.50 11788 1.78
17.82 gz.&o 17.82 .36

2 .Zg 3.4.9 ag,zg 0
29. 3%.99 29. .71
5.63 33,62 5.6% 2.1%
L5 32,90 1.57 3.5
L7.51 31.35 L7.51 5.2%
53.@% 22.22 53. g.la
9. 26.82 9.52 T
.32 23, . .
72'58 2%.32 @.gg 3:08
s 1781 . .50
1-20 | Heor | &5 | &%
89.07 9.2E 89.0 g.gé
98-01 5 95.01 .
98.81 2.61 98.81 0
100.00 1.66 100.00 S

Upper Surface Lower Surface
Station ordinate| Station | Ordinate
0 8.11 0 8.11
1¢35 13.2 1.35 4.19
2.70 15. 2.70 2.85
g.hl 19.00 g.hl 1.25

el 225615 o1 .32
10.81 23,63 10.81 0
13.51 23.35‘ 13.51 .25
20.25 2 .Zo. 20.25 V.55
7400 30,60 27.01 3,11

3,79 31.60 3.79 5.l41
0.55 31,70 0.55 T.76
L7. g 3109 - h7.2 10.13
Zh.o 29.5 .0 12.22
60.81 g .gz 60.81 ig.;g
T . .59 3
gu.gg 21.0 gz.al 13.24
1.09 16.88 1.09 11.57
87.81 11.89 87.81 8.52
9l. 60 6.49 9%.60 3,65
98.80 2.70 98.80
100.00 1.4,0 | 100.00 -—

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLE VII
ORDINATES OF VANE 6

[Btations and ordinates glven in
percent airfoll chor@

Upper Surface Lower Surface
tation |Ordinate | Station [Ordinate
0 12.50 0 12.50
1.25 18.12 1.25 6.?5
2.50 20.7L 2.50 500
5.00 23,25 5.00 2.85
T7+50 25.69 T+50 1.530
10.00 27.70 10.00 .65
12.50 29.%2 12.50 .30
18.75 32.25 18.95 .63
25.00 2),.20 25.00 1.75
21.25 35.29 21s25 3,15
7.50 35.80 7.50 5.00
5ol ) 35.61 275 Fol?
50.00 3 ,%g 50.00 9.00
§.25 | 3], 6.25¢ M8 2
2.50 28.75 2,50 | 10.8
68-85 25.30 68-88 10.53
5.00 21.25 5 :
1.25 16.93 1.25 g.ua
8%'52 12.13 gg-;g 592
. .10 . 2.80
99-10 .88 99.L0 0
100.00 1.25 100.00 i

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS




NACA TN No. 1110

TABLE VIITI
DIMENSIONS OF THE VARIOUS FLAP AND VANE CONFIGURATION

15

Vene T.E. position An%iigﬁi‘éwiiﬁe"iﬁﬁ
Vane Configu- From airfoil] above airfoil airfoil chord
ration L.E. X, chord line line,
- (percent c)| (percent 03 (deg

3 1 78.00 2.45 52,5
3 78.54 2.0l 51.0
3 2 T7.72 1.88 148.5
L 1 78.5 2.75 Lh.0
b\ 2 78.8 2.7 b,a.g
L\ 3 78.0 2.3 Lk,

L L T1.75 1.88 Lh.5
'4 5 76.96 10514. J.L0.0
WL 6 76.88 1.2 Lo.o
L / 7 77.63 2.50 Lh.25
5 1 77.83 2.17 50.0
6 1 76.83 1.75 39,0
6 2 77.25 1.38 39.0
7 3 T76.54 1.83 45.0
6 4 7575 2.08 LL.5
6 5 76.00 1.2 L7.0
6 6 77.25 1.58 51.25

Airfoil chord line

To
l"‘_"—airfon L.E.
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Figure 2.- S8Sketches of the five vanes used on the 2l-inch-
chord double slotted flap model.
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Figure 3.- Various pivot points employed for tests of the double
slotted flap.
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Figure 6.~ Sketch of the double slotted flap.
Veane 1, configuration 1, pivot point A.
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Figure 8.- Various arrangements of the double slotted flap tested with vane 3%.
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Figure 9.- Lift characteristics of an approximately lh-percent-thick NACA 66-series-type airfoil section equipped with a 5
double slotted flap. Original ordinates; vane 3, pivet point A; test, TDT 712.
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a double slotted flap. Original ordinates; vanes 5 and 6; R = 2.3 x 106; tests, LTT 363 and 366.
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Various arrangements of the double slotted flap tested with vane 6.
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Fig. 20 NACA TN No. 1110
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