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WIND~TUNNEL INVESTIGATION OF AN N.A.C.A. 23012 AIRFOIL
WITH A SLOTTED FLAP AND THREE TYPES OF AUXILIARY FLAP

By Carl J. Wenzinger and William E. Gauvailn
SUMMARY

An investigation was made in the N.A.C.A, 7- Dby 10-
foot wind tunnel to determine the aerodynamic section
characteristics of an N.A.C.A. 23012 girfoil with a sin-
gle main slotted flap equipped successively with auxiliary
flaps of the plain, split, and slotted types. 4 test in-
stallation was used in which an airfoil of 7-foot span
was mounted vertically between the upper and the lower
sides of the closed test section so that two-dimensional
flow was approximated.

On the basis of maximum 1ift coefficient, low drag at
moderate and high 1ift coefficients, and high drag at high
1ift coefficients, the optimum combination of the arrange-
ments was found to be the double slotted flap. All the
auxiliary flaps tested, however, increased the magnitudes
of the pitching moments over those of the main slotted
flap alone.

INTRODUCTION

Many different types of high-1lift device have been
investigated by the N.A.C.A, in an extensive program of
research for increasing safety in flight. Some of these
devices are located at the leading edge of the wing and
others at the trailing edge. One of the most promising
of the devices is a recently developed arrangement of
slotted trailing-edge flap. This slotted flap (reference
1) is capable of giving high maximum 1lift coefficients,
low drag at moderate and high 1ift coefficients, and high
drag at high 1ift coefficients. This flap therefore ap-
pears well suited for improving take—off and landing
characteristics.

Results of a few preliminary tests of a slotted flap
with a small split flap mounted on it (reported also in
reference 1) indicate that such an arrangement has consid~
erable promise as a high-1lift device. As a further de-
velopment in enlarging the possibilities of the slotted
flap, the investigation has been extended to include nul-
tiple flaps. The present report gives the results of an



investigation of an airfoil with a’ med1um~slze main slot-
ted flap combined with each of three different types of
smaller auxiliary flap: split, plain, and slotted. Xach
of the auxiliary flaps was tested at a series of deflec~-
tions for several deflections of the main flap. Measure-
ments of 1ift, drag, and pitching moments were made in the
7- Dby 10-foot wind tunnel.

APPARATUS AND TESTS

' Models

The basic model, or plain airfoil, was built to the
N.A.C.A. 23012 profile and has a chord of 3 feet and a
span of 7 feet. The solid nose piece was made of laminated
mahogany, the ribs and the slot form were of pine, and the
intermediate section was covered with tempered Waterproofed
wallboard. All the flaps were made of wood.

The main slotted flap has a chord 25.66 percent of
the wing" chord Cys this flap together with its slot shape

(fig. 1) is the same as the arrangement designated 2~k in
reference 1. The flap wasg mounted on the airfoil with
three fittings along the span that permitted setting the
flap at the optimum location for each deflection. The or-
dinates for this flap and the slot shape are given in ta-
ble I, and the optimum path of the nose of the flap for
various deflections (from reference 1) is given in figure
2(a). The nose point of the flap is defined as the point
of tangency of a line drawn normal to the airfoil chord
and tangent to the leading-edge arc of the flap when neu-
tral.

. Two widths of split flap were tested: one has a chord
0.05c,, and the other a chord 0.10cy (fig. 1). Zach of

these flaps was fastened to the lower surface of the main
slotted flap by screws and blocks cut to different angles
for the various flap deflections. The flap hinge aXes were
set in from the trailing edge of the main flap an amount
equal to the chord of the split flaps.

The plain flap has a chord O.lOcW and is formed from
a portion of the main slotted flap, as shown in figure 1.
This flap is arranged for locking at various angles, both
up and down, with respect to the main flav. The gap be-
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tween the plain-~flap nose and the main slotted flap was
sealed with a light grease for all tests to prevent leak-
age of air through the gap.

The auxiliary slotted flap (fig. 1) has a chord 0.10cy:s

the shapes of both the flap and the slot are similar to
those of the main slotted flap. The ordinates for the

auxiliary slotted flap and the slot shape are also given

in tadle I, This flap was mounted on the main slotted
flap by special fittings that allowed the small flap to be
located at any point over a considerable area with respect
to the main flap. This arrangement makes it possible to
determine the optimum locations of the small slotted flap
for the various deflections investigated. (See fig. 2(b).)

Test Installation

.+ The model was mounted in the closed test section of
the 7- by 10~foo%t wind tunnel so as to span the jet com-
pletely except for small clearances at each end. (See ref=-
erences 1 and 2.) The main airfoil was rigidly attached
to the balance frame by torgque tubes, which extended
through the upper and the lower sides of the tunnel. The
angle of attack of the model was set from outside the tun-
nel by rotating the torque tubes with a calidrated drive.
Approximately two-dimensional flow is obtained with this
type of installation and the section characteristics of
the model under test can be determined. (See reference 1.)

Tests

All the tests were made at a dynamic pressure of
16.37 pounds per square foot, corresponding t¢ an air
speed of about 80 miles per hour at standard sea-level
conditions. Thé average test Reynolds Number, Dbased on
the airfoil chord, was 2,190,000. This test Reynolds Nun-
ber, when converted to an effective Reynolds Number that
takes account of the turbulence in the air stream, is
3,500,000. (Effective Reynolds Number = average test
Reynolds Number X turbulence factor; turbulence factor
for the tunnel is 1.6.) '

Testsg were made of the airfoil with the main slotted
flap first neutral and then deflected various amounts along
the optimum flap path shown in figure 2(a). Tach of the
two auxiliary split flaps was next tested with deflectlons



of 15°, 30°, 45°, and 60° for various deflections of the
main slotted flap. Similar tests were then made of the
auxiliary plain flap in combination with the main slotted
flap.

The auxiliary slotted flap was deflected 10°, 209,
30°, 409, and 50° with the main slotted flap set neutral,
and surveys were made to determine the optimum auxiliary-
flap positions and deflections for maximum 1ift and steep
angles of climb. Surveys were alsc made to determine
whether these positions changed with deflection of the
main slotted flap, but no surveys were made to determine
whether the optimum path of the main slotted flap changed
with deflection of the auxiliary flap. The optimum path
finally chosen for the auxiliary slotted flap is shown in
figure 2(b),

A sufficient number of angles of attack at each of
the various deflections were investigated to determi-e en-
velope polars over the complete 1ift range from zerc to
maxinumn 1ift. Lift, drag, and pitching moments were neas-
ured for all positions of the flaps over the angle-of-
attack range tested. No flap hinge moments or flap loads
were obtained. " ‘ ‘

RESULTS AND DISCUSSION .
Coefficients
A1l test results are given in standard section non-
dimensional coefficient form as follows:
ey airfoil section 1ift coefficient (1/qS).
bcdo, :aiffoilvsection drag coefficign% (do/as).
“airfoil section pitching~noment coefficient

about aerodynanic center of gection with
flap in neutral position (m[q e, S).

1 i1g the airfoil - gection 1ift.

dps airfoil section drag.



and

From repeat tests,

airfoil section pitching moment.
. 1 2
dynanic pressure 5 p Vo).

airfoil area including flap, measured with
flap neutral.

airfoil chord.

is the setting of main slotted flap with
respect to the ailrfoil, deg.

setting of the auxiliary flap with resnect
to the main flap, deg.

angle of attack for infinite aspect ratio.

Precisgion

B the following limits:

O = = = = = = = % = o~ - - 0,25

o e e e e e e e o =~ £0.03
nax

c e A e e~ - £0,003

Bla.c.),

c e e e = = = = = -~ = %0.,0003
O(C'L:O)

c —
dO(C'L=1.O)'

Ca

. e = e = = - = £0.,0006

- e e = e =~ - = £0.002

O(CL=2.5) .

Main-flap angle, 68, = = - - *0.3°
1

Main-flap position - - - — = = £0.002¢,

a

Auxiliary-flap angle, Sfa - - £0,2°

- Auxiliary-flap position ~ -~ - =*0.00lcy

the accidental experimental errors
in the results presented herein are believed to lie within



The 1ift and the drag have been corrected for tunnel-wall
effects, as explalned in reference 1,

With certain arrangements of the main slotted flap
with the auxiliary flap deflected, it was possible to ob-
tain two sets of data, both of which are shown on the
curves of section aerodynamic characteristics. Because
of the innumerable possibdble combinations, the optimum
nose path determined in reference 1 for the main flap was
used. The slot opening for a main-flap deflection of ap-
proximately 30° in combination with some settings of the
auxiliary flap seems to be eritical since most of the dou~
ble readings occurred with this arrangement. Undoubtedly,
a more stable combination could have been found dy ad-
Justing the gap of the main flap but this procedure would
have required more time than was available for thesec tests.

The profile-drag coefficient Cd, of the airfoil-

flap combinations has not been corrected for the effects

of the various flap-hinge fittings. From previous tests

of the airfoil with the main slotted flap (reference 1),

it was found that the drag of the fittings did not exceed .
0.,001. The main-flap fittings used in the present tests

were gmaller than those mentioned and, as the auxiliary-

flap fittings of the present model were small, it was es-

timated that their drag would not exceed 0.00L.

Section Aerodynamic Characteristics

Main slotted flap.- The section aerodynamic charac-
teristics of the airfoil with only the main slotted flap
are included as a basis for comparison (fig. 3). The
present data agree well with those given in reference 1,
the chief difference being that the maximum 1ift is about
3 percent lower for the model used in these tests. This
difference may be attributed to the use of an entirely
different model and to slight differences in the accuracy
of the flap setting.

Airfoil with main slotted flap and auxiliary split
flaps.~ Section aerodynamic characteristics of the airfoil
with the slotted flap combined with the 0,05cy split flap
are given in figures 4 to 8, and envelope polar curves for
this arrangement are plotted in figure 9. Similar data
for the airfoil with the slotted flap and the 0.10cy split
flap are given in figures 10 to 15. '

S



The envelope polar curves provide a -convenient meth-
od for the comparison of the 1lift and the-drag character-
istics at various deflections of the combination of main
and auxiliary flaps. ZEach envelope curve shows, for the
combination being considered, the lowest drag obtainable
at a given 1ift coefficient for a fixed deflection of the
main flap, Figure 9 indicates that the 0.05¢, split flap
will improve the effect of the main slotted flap alone
for fixed main-flap deflections of 10°, 20°, 30°, and 40°
when the split flap is deflected to give 1ift coefflclents
higher than 1,3, 1,6, 2.2, and 2.7, Similarly, figure 15
indicates that, for fixed main-flap deflections of 109,

209, 300, and 400, a beneficlal effect will be obtained

from the 0.,10cy split flap when it is deflected beyond the
corresponding 1ift coefficients of 1.7, 2.2, , and 2,75,

Airfoll with main slotted flap and auxiliary plain

flap.~ Section aerodynamic characteristics of the airfoil
with the main slotted flap combined with the 0.,10cy plailn
flap are given in figures 16 to 20, and envelope polar
curves for the combination are plotted in figure 21. As
for the combination of the slotted flap with the split
 flaps, some benefit ig obtained. For fixed main-flap de~
fleetions of 10°, 20°, 309, and 400, figure 21 indicates

that a beneficial effect will be obtained from the 0.10cy

plain flap when it is deflected at 1ift coefficients be-
yond 0,8, 1,95, 2.5, and 2,5,

Airfoil with main slotted flap and auxiliary slotted
flap.- Section aerodynamie characteristicg of the airfoil
with the main slotted flap combined with the auxiliary
Os1l0cy; slotted flap are given 'in figures 22, 23, and 24,
and envelape polar curves for the combination are pletted
in figure 25, As previously mentioned, some prelinminary
tests were made to determine the optimum path of the aux-
iliary slotted flap for given deflections of the main
flapy the optimum paths chosen are shown in figures 22,
23, and 24, A beneficial effect will be obtained from the
auxiliary slotted flap for fixed main-flap deflections of
20° and 400 when the auxiliary flap is deflected at 1ift
coeffic1ents beyond 1.35 and 2,45.

Comparison of the Flap Arrangements Tested

An cnvelope of cach of the series of envelope polar
curves given in figures 9, 15, 21, and 25 has been plot-



ted for each flap arrangement in figure 26. Thig figure
shows that, from 1ift coefficients of 1.1 up to the stall,
the 1ift and the drag characteristics of the airfoil with
the main slotted flap can be improved by the addition of
an auxiliary flap of the split or slotted type. The aux-~
iliory plain flap offers an improvement over only two
portions of the 1ift range, between ey = 1.1 and 2.45

and from 2.73 to the stall. The superiority of the main
slotted flap with the auxiliary slotted flap for high 1ift
with low drag, which is very important for take~off and
steep angles of climb, ig immediately evident. High 1if%
with high drag for landing purposes could be obtained by
deflecting the slotted flaps to angles greater than 40°.

; The various flap arrangements tested are also com-
pared in tadble II. A comparison is made of the profile-
drag coefficients at several different 1ift coefficients
with the correspending pitching moments and flap deflec-—
tions; in the last two columns are given the ratio of
1lift to drag at maximum 1ift (an indication of the steep-
est gliding angle availadle), and the ratio of maximum
1ift to the drag at a 1ift coefficient of 0.2 (criterion
of the speed range). The main slotted flap with the aux-
iliary slotted flap also shows up favoradly .in these com-
parisons, except as regards the pitching moments. For
nearly all conditions, thig combination has the highest
pitching moments of the arrangements tested and this char-
acteristic must be given consideration in applications to
design. :

The effect of the various flap arrangements in increas-
ing the maximum 1ift of the airfoil is shown in figure 27
where values of the maximum-1lift inerement AcL are
' max

rlotted against deflections of the auxiliary flaps for
given deflections of the main slotted flap. The superior-
ity of the main slotted flap with the auxiliary slotted
flap is immediately evident. It will be notedé that, with
the main slotted flap deflected 40° (its setting for ] pax

and the auxiliary slotted flap deflected 30° or 40°, an
increase of 1,46 in the maxinum lift(coefficient‘is possi-
ble. This increase almost doubles the maxinum 1ift of the
airfoil with flaps neutral, and still further increases

might be expected with larger filaps and thicker airfoil
gections. Further investigation along these lines is

L



CONCLUSIONS

1, The optimum arrangement of the main and auxiliary
flap combinations tested is the main slotted flap with the
auxiliary slotted flap, which has more favorable charac-
teristics than the single main slottcd flap on the basis
of maxinmum 1ift coefficient, low drag at moderate and
high 1ift coefficients, and high drag at high 1ift coef-
ficients.

2. The auxiliary split flap or the auxiliary plain
flap combined with the main slotted flap slightly im-
proves the aerodynamic characteristics at high 1ift coef—
ficients.

3. All auxiliary flaps tested in combination with
the main flap increase the magnitudes of the pitching
moments over those of the main slotted flap alone.

Langley Memorial Aeronautical Laboratory,
National Advisory Committee for Aeronautics,
Langley Field, Va., October 21, 1938.
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TABLE

Ordinates for Flap and Slot Shapes

(Stations and ordinates in percent of airfoil chord)

i

liain slotted flap
Station Upper | Lower
surface surface
0 -1.29 ~1.29 |
.40 w.,32 -2,05
.72 . 04 ~2.21
1,36 .B1 -2.,36
2,00 1,04 -2 4l
2 .64 1.40 ~2 .41
3.92 1.94 -
5.20 2,30 ~-
5.66 - ~2,16
6,48 2.53 -
”.,76 2.63 -
9.03 2.58 -
10,31 2 .46 -
15.66 1.68 ~1 23
20,66 .92 | =.70
25.66 13| =13
Center of leading=-edge arc:?
0.91 ~1.29
Leading~edge radius: 0.91

Contour of main slot
Station Ordinate
72.32 —~1,02
74,57 .67
76,52 1.76
77 .82 2430
79.32 2.65
80.82 2.82
82.70 2.64
Center of arc:
66.65 4,67
Radius of arc: 7.97

Auxiliary slotted flap Contour of auxiliary slof
i Stotion Upper Lower ~Station Ordinate
; surface surface 89.50 0,86
0 ~0.43 ~0,43 89 -.48
.25 006 "'v84." 90 |28
-50 -51 "‘-92 90.50 066
.75 .49 ~,98 91 .90
1.00 .63 ~1,00 91.50 1.056
1.50 .85 -1.02 92 1.17
2.00 .99 -1,00 92.50 1.22
2.50 1.08 -.96 93 1.15
5-00 1012 - 95.25 1.15
3.50 1.12 - o N .
4.00 1.06 - Center of arc:
Q
Center of leading-edge arc! 8959 t.52
0.,4% 0,453 Radius of arc: 3.05
Leading-edge radius: 0.43 o




11

TABLE II
Comparison of Flap Arrangements Tested
8 8 e
c c Cn £ fa L/D at pmax
v dy (a.c)o o - cdo
(deg.) | (deg.) Vnax (01,‘—‘0-2)
. Main slotted flap alone
0 |[%*0.0110| =0.010 0 -
’ ""130 lO had
1.0 | .018 { liz2e | 20 =
1.5 .027 ~.2573 20 -
_ 20 21,00 237 .4
2.0 . 045 ~.265 150 -
b2,73| .13 ~.370 40 | = _
With auxiliary 0.10cy plain flap
. I
0 20,0114 -0.015 0 0
1-0 oOl‘-Bv “'024:0 20 O
1.5 .026 -, 250 20 0
. ' 17.5 24%.5
2.0 .042 -.367 30 0 0
2.5 .079 -y 345 30 0
b2.80] .16 -.402 | 40 20
With auxiliary 0.05cy split flap
0 20.0110! -0.010 0 0
1.0 .018 ~.130 10 0
2.0 . 045 -.306 20 15
2.5 .073 ~o 448 30 30
b2.83] .16 ~.420 40 45
With auxiliary 0.1l0cy split flap
0 20,0110| ~0.010 0 0
l‘o .018 "'.130 lO O
=245 20 0 16,59 245,2
1.5 .027 -,253 20 0 ter *
2.5 .076 ~.353 30 0
b2, 82 W17 o425 40 30
' With auxiliary 0.10¢, slotted flap
y w :
0 [20.0118| =0.020 o | o
1.0 i .018 -.245 20 , 0 ;
1,5 .026 —. 348 20 10 550.0
2,0 iv-,oz9 ~.424 | 20 } 20 17,34 50,
L2e5 | +086 ~.400 20 | 20
2.00] 17 -.520 40 | 30
AYininun drag. PMoxinum 1ift.
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FIGURE LEGENDS

Figure l.-~ Section view of the N.A.C.A., 23012 airfoil with
the main slotted flap and the auxiliary flaps.

Figure 3.~ Section characteristics of the N.A.C.A., 23012
airfoil with the main slotted flap deflected various
amounts.

Figure 4,- Section characteristics of the N.A.C.A, 23012
airfoil with the main slotted flap deflected 0° and the
auxiliary 0.05cy split flap deflected various amounts.

Figure 5.~ Section characteristics of the N.A.C.A., 23012
airfoil with the main slotted flap deflected 10° and.
the auxiliary 0.05¢c, split flap deflected various
amounts. '

Figure 6.- Section characteristics of the N.A.C.A. 23012
airfoil with the main slotted flap deflected 20° and
the auxiliary 0.05¢, split flap deflected various
amounts. ‘ ‘

Figure 7.~ Section characteristics of the N.A.C.A. 23012
airfoil with the main slotted flap deflected 30° and
the auxiliary 0.05c, split flap defWOCted varlous
amounts.

Figure 8.- Section characteristics of the N.A.C.A., 23012
airfoil with the main slotted flap deflected 40° and
the auxiliary 0,05¢, split flap deflected various amounts.

Figurc 9.- Envelope polar curves for the N.A.C.A., 23012
airfoil with the main slotted flap and the auxiliary
0.05¢, split flap.

Figure 10.,~ Section characteristics of.the N.A.C.A, 23012
airfoil with the main slotted flap deflected 0° and the
auxiliary 0.10cy split flap deflected various amounts.

Figure 11.-~ Section characteristics ofhthe N.A.C.A, 23012
airfoil with the main slotted flap deflected 109 and the
auxiliary 0.10cy split flap deflected various amounts.

Figurec 12,.- Section characteristics of the N.A.C.A. 23012
airfoil with the main slotted flap deflected 20° and
the auxiliary 0.10c, split flap deflected various amounts.
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(a) Path of the main slotted flap for various
tionsg on the N.A.C.A.

Path of flap nose for
various flap deflec—

Digtances meas—
ured from lower edge of

tions.

lip in percent airfoil
chord,

c

23012 airfoil.

_

8p, (deg.) | 4 -
0 8,36 | 3.91
10 5.41 | 3.63
20 2,8% | 3.45
30 5.63 | 3.37
40 1.35 | 2.453
50 .50 | 1L.63
60 .12 | 1.48

deflec-

13

(b) Path of the auxiliary 0.10c_ slotted flap for vari-
ous deflections on %the main slotted flap.

Path of flap nose for various
flap deflections.
measgsured from lower edge of 1ip

Digtances

‘in percent airfoil, chord, cy.

Sfl(deg.) sz(deg.) % y
0 0 3.22 | 1.58
20 10 1,565 11,52
20 20 1.32 { 1,50
20 30 1.06 | 1.50
40 20 .32 1 1,50
40 30 .06 | 1.27
40 4Q .25 .59

Figure 2.~ Optimum locations of the slotted flaps.
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Figure 13.« Section
airfoll with the
auxiliary O.lOcW

Figure 14.- Section
alrfoil with the
auxiliary 0.10cq.

characteristics of the W.A.C.A. 23012 *
main slotted flap deflected 30° and the
split flap deflected various amounts.

characteristics of the N.A.C.A. 23012
main slotted flap deflected 40° and the
split flap deflected various amounts.

Figure 15.- Envelope polar curves for the W.A.C.A. 23012

alrfoil with the

main slotted flap and the auxiliary

O0e1l0cy split flap.

Figure l6.~ Section
alrfoll with the
auxiliary 0.10cy

Figure 17,- Section
alrfoil with %the
auxiliary O.10cy

Figure 18.~ Section
airfoil with the
auxiliary 0.10cy

Figure 19.,- Section
airfoll with the
auxiliary O0.10cy

Figure 20.~ Section
airfoil with the
auxiliary 0.10¢,,

characteristics of the N.A.C.A. 23012
main slotted flap deflected 00 and the
plain flap deflected various amounts.

characteristics of the N.A.C.A., 23012
main slotted flap deflected 10° and the
plain flap deflected various amounts.

characteristics of the W.A.C.A, 23012
main slotted flap deflected 20° and the
plain flap deflected wvarious amounts.

characteristics of the W.A.C.A. 23012
main slotted flap deflccted 30° and the
plain flap deflected wvarious amounts.

characteristiceg of the H.A.C.A. 23012
main slotted flap deflected 40° and the
plain flap deflected various amounts.

Figurc 21l.,~ Envelope polar curves for the N.4.C.A, 23012

ailrfoil with thoe

main slotted flap and the auxiliary

0.10c, plain flap.
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Optimum path of auxiliary
flap nose for various flap
deflections. Distances
measured from lower

edge of 1ip in percent of
airfoil chord, ¢

& W

8¢ (deg.) x y
0 3,22 1.58
.10 : .55 2,77
.20 .32 2.50
30 .06 1.27
.40 .25 .59
50 ' .42 4

Figure 22.- Section characteristics of the N.A.C.A. 23012
airfoll with the main slotted flap deflected 0° and the
avxiliary O..lOcW slotted flap deflected various amounts.

Optimum path of auxiliary
flap nose for wvarious flap
deflections. Distances
. measured from lower edge
-of lip in percent of air-
foil chord, c._’

w
Sfé (deg.) z ¥

0 3.22 1.58
10 1,55 1.52
20 1,32 1.50
30 1.06 1.50
40 .75 59
50 .42 A7

Figure 23.~ Section characteristics of the N.A.C.A., 23012
airfoil with the main slotted flap deflected 20° and the
auxiliary 0.10c  slotted flap deflected various amounts.
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Optimunm path of auxiliary:
flap nose for various flap
deflectionsg. Distances
meagstured from lower edge
of 1ip in percent of air- .

foil chord,'cW
8f8<d830> x oy
0 .22 1.58
10 .55 1,77
20 .32 1.50
30 .06 1.27
40 - .25 .59

Figure 24.- Section characberistics of the N.A.C.A. 23012
‘airfoil with the main slotted flap deflected 40° and the
auxiliary 0.10c¢, slotted flap deflected various amounts.

Figure 25.- Envelope polar curves for the N.A.C.A. 23012
airfoil with the main slotted flap and the auxiliary
O.10cy slotted flap, ”

Figure 26.,~ Envelope of envelope polar curves for the
N.A.C.A. 23012 airfoil with the main slotted flap and
various auxiliary flaps.

Figure 27.~ Effect on section maximum-1ift increment of
various flap arrangements on the N.A.C.A. 23012 airfoil,



1,27

Figs.

N.A.C.A.

"1 8Jn8Td -

2

‘L2 N8BT
bapt g ‘w0s08,48D dops-Asoiyxny
09 05 or oe 0z ol 0
7
\
2 4
/
! 0
” /1 . e
L~ /
] 7 4
e .~ .
14
%\\ \ - \\\
—1 7] L - \\\\\
EallP o 7
p— - e X
I e w
X~ w w
|\\ m. =
L N
, A m
\\\ /7
02 | ¥ Q.\m
= | g
ke R - X L
R \\\ \\\. ) W
+ = : \\* a'lg
~_ 3= e~ g ) vExrw“\\\\ m
0= 49 A
. ey
“:I{{. _
w POLIOIS w (] ~mmm——-
" " Q] ———-— g7
w  4yds ugpt —— ——
dbjy uioid "ag/ g
ALoIIXNR YYm Dl PoLIOIS Uiow
T e -

det] pe13o(s 7201 0 AJeilixne Ujlj

o..mm, suole delj pea1i0ls UIBl
1%9/6000-4 \K
Tll!l.aommmm. p :
_ 9,28
o’

996"

4

¥



N.A.C.A.

24

.22

3

~
[

<~
o

a20°

L

— >

‘Figs. 2.9

(&)

Path of flop nose

(b)
55 ~40°
by, =40°
{_6,; =40°
6,’,""“0:} !ﬁfl =20:}J E _z.\,\‘:> 6fe =50°
O, 0% 16y, <C0°) 1 \jg, a0
R A

L &y, =30° &

2

Fath of auxiliory-flap nose

Figure 2

“
N

Drag coefficient, ¢,
. R .
Q Ny

S

[
&

)
A

.02

L] |
—_— X
—— T | v
———-20 1 o :
——————— 301 |p
----- —40 N
N 1
i
RN
IR A
iy
| E
/ VAN
[ VAV
14 ) @5
= / ] ﬁv/’
J IR 7]
Lot L
= {4%”-/:‘}/
A 745_./_5—/
S—ff -k ‘# |
!
-2 o 2 4 .6 .8 1.0 12 /4 16

LIt coefficient,

Figure 9

18 20 22 24 26 28 3.0
[ '



Fig. 3

N.A-C.A.

Q
o
Q
1 - .
[l Sk T N R
| o, e o N
w S ERNE N )
\ N N <
§ ‘M ,/O u,/ ﬂ/ ,/,/T/ N
4 W. bt e y I~y =<y V¢/ 2
i 1 NEEERN W N
L
b a/_ %, o \ NN o
i i RVAIAN NEINY N
4 w ./ //, T m
@ } R SEN:
“ 4 \ v /, \ ,,_/, ©
? MA. V xl.rf ) 9%, 4 ) VK =
| 1 W, 5 Y Y A
“ \ :,/ \ \ Y %
Lol .A_. M ‘m a N A ﬂ, /W, .
! i AT RY ANV BV A N
l % IR | Y 1 R
| o ,_. L \ NEAAN Q
| i I C NPy Db b
1 o) [ \ \
._ e il 1 1 A / A 8
[ 7 SoesRes r “ SRR
sl [gl [ IRl _ i \ L 1\ ©
] T v ¥ 2
HL ..K__% i L Ik . / R
s Ll by 1 i N U N
i i i TR
T Lo A3
._ H ._‘ i 4o+ il \ J N TR o
AR ANl / i uREEuLEE,
T i N EAE S
H + ~\N A +
a3 o)
N
. l
TS v T Y Y ¢ AT ¥ R T e YN e EE gy e N vovSNRuey

s
%Py 101912444 80D pLBLOUI-BUIYD

,em\.v .\w\m\u.twmou ,UDLQ '

bap « % ‘yo040 40 B/buy

Lift coefficient, ¢,

Figure 3



Fig 4

N.A.C.A.

Q
o
@
oY
@
N
A
N
Ny
0§
> - 0 P Y e le“rx Q
2 P R ey o
) Ay o SR S e gt i N e o
%1 ..mf Ore ,nd ,, nO
3 I AX, NRRN o
m \_:u// N A /,, 0w
w MR %, Y /..m4
[l JuT ___vfw J./ /n /, /N, 40 o
v d S , SE L
| R AR e
| : _;/v /w ,,» ,:. ZW..PO
i A H_.ﬂ_ \ \ /.I/_F
! L \ 5 / Q
A_ ik 2
! mEAN) ALY ]
m, : m_uﬂ , N )
i Souses AlE VRIS :
Pl & HEIRIL
: : P 5 _ i ~ / il
] o H [ i v A A\ A:.
b N LT e
il _ P JINEE NN
117 . ! T DR N
B XAl T /,,,”,._
n . ] \ Ap
I K\ .
T T Y
i S 3 Y
© Q S $+ © © [+
STY W RY 9% MY N RO LYy o3 83 o8 %N v s ¢ 3

~
O+
‘g 111819144 SO0 JUBWOW-BUILID

"o, (.tm.\o.c.\mou boag

"bap %o ‘yooyo 40 8jbuLy



Fig 5

S
Rl
Q
¥
Y
\ - . L M
i Do, , Lol
o 1_ A T s ~£. o ] N
,M.A > %/v ot ﬂ;w N, O
il \ \ " WAR\ S
+ xa/yﬂc L./& / ) /// N
) (s R NANA o
/._/—}W /\/—’ = ~
. 3 N T~ /. c,
__y/ m \ /,,/, mw_b
Tt N A/_, MM o
AR X RN\ b m.
J A VAV L
LR \ TRiL
gl i R__ L7 i S Q
; i W
L 1y SEll AVAVY “
i Soogeq IR RN .
nyle ST E N
i _ i _ N 5 .
[T m n AN
1] BER AN N
fl &4 T i
: il i
H h “ h ./ Q
h o]
. N
_ : ¥
$SI STy T ETI N R e LTV T Y Yy oL S VSN TN €y
O HoPhag LIBIOYBOD JLUBUOUBLIYS Y % ‘yussoys02 boug "bap* °p y20HD 40 S/by
Aw .
=
4 .
. ® * ¥



ig. 6

8 At s )
e Dy e g =4 oy SR £ 3 P RS
\ ~
R L >
' b wﬂ ¥ NN
IR EOS NN
T ! N
_ﬁ AT \ AN KRN
N NN
.ﬂ m_ AR N / N .M,
" / / / N ,M

b1

[N P

> "
= S P
6,
e
P
[
e
et -
ot~
%]
/
Yl L~
! ’/’
PR P
- - ;/
L
401
g

[

18 20 22 24 26 28 30

L2 /4 /6
Lift coefficient, ¢
Figure 6

10

NACA.

d b
! i \
T " \ A
} X
i & i AN
! Ay
i Soesee “ _—
i 1 v
Nl i K
! Y
i 1] I._i \
Pl bAA A i at K
[l 5l \
‘ |
S ~ N ®» ¥ © © S~y & o 2 © ¥ v 9 % @ ¥ N oL u ® Y. 9 Y
N v [N ) " [ ! ! 1 =~ 8 ? =~ ) 3 )
ua.esv YUBID IR0 JUSWOU-BLINLY D4 %5 ‘31244802 boAg “Bap °p yo0y0 40 BBy




Fig. 7

N.A.C.A.

9
o
2 Al i M
e o |.Wg com .
Y RN LN 5.
¥R BN R ,N/.m/,,, N
i TR R "
_w / % ..w.n, v//y/ B
VI8 AR NGR oy
X W\ NN R
5 o A B Q
' _, ,..o X / N N
il _ T N %
b i NN =
“ /_-/ / / G
6 15| NN =
“ __/v / / 4
Il _,v_ﬂ, K b
" i /W,, N
H T \ ~
! i
7 k VAV o
{ ] : T Q
y ]
il ; NG} .
! __ I8 h._ \ \ i
, 9 i \
T dzoww%nac w /_. 6
I S _ ? ALY :
I _ i i ,
3 ! [ T * 4
I A P _ _ : b
T |11 " VAN
T BhA i Y .
L | : I MR
o
P YD YU ey Ny T e YT YeR gy oy of v N SN g ey

]
Ooouy ¢ YU DY SOD JUBUWOW-BUINIL I

"85y usyoE0 Boag

-Bap- Op Yoy o jo sbey

Liff coefficient, ¢,

Figure 7



Fig. 8

N.A.C.A.

L

o3

1R|.||h,\ltn.u/ 8

5 W AANAN N
A AN NN ©
i R 3 %
;8 N .
X MVV,X m/,/ N
w ,,,_,,,m/ & oy
ki A% TR\ X R Re N

T __/ / ‘/

! kY . <
b R N S
I R ?
1k x S 2
‘N YA \k L ©

X b =
\& v
LEA /
A3
. A X
1 A
\ b\
. N7 .
\ d
A
7 N & S
; s ©
‘ \ * /,_ / L )
T | i N
[ _ N :
[ '
1 X 2
[ 4 J \ .
M 13 <
¥
ST T T T TGN R T EYUSE LYY oL N S w8y e

oDy, o
D YUBIDIYSOD pSWOUBLIYIY I

%05 usoN1805 Boag

-bap ‘%o ‘yopy jo ajbuy

Lift coefficiernt, ¢,

Figure 8



Fig.10

N.A.C.A.

[ S R R TUTT -
Q
m
i [se]
&
©
N
<
N
= o ] . V.DATN/ MM
u e LY oI 2
M» IM/ L /,/ 2
4“ » AR Fr w_,,,.,, )
nwV _‘ e N ,M/,, =
M 1 I AR .
! ,7/ D / ,,M,,, =
| 1 IR I
4 J ! ._. /.,_/ N
E I , INEEIN:Y R =
i MRTEA A\ o
) AN R :
1

; A RN °
IEE Youseg ____ , NEW Y .
_:“m %T__ ) _, \ /f/ .

| Vi R\
B Hl | Y 4.

all Pl AV
K XS aAh “ TF N

T ] A
_wn.__ h // ; o
, mi 1 ¥
¥

S N T Y 9 ¢ hy oy § T e Y VoS y Loy oYy oLy wve oy Ty

0o o)y

D YUBIOIYSOD JUBWOW-BLIY DLl

Py JuzI014802 HDIG

‘bop’ %p ‘yoDy 0 jo 3jbuy

-16

-20

Lift coefficient, ¢,
Figure 10



Fig.11

AN =
et T

I
el
"/i 4
P
i
K
A el

18 20 22 24 26 28 30

16

N.A.C.A

4

|4
Lift coefficient, ¢

10
Figure 11

8

[
i
i1 "
=T J_%_Hv_';__},v_ . —

b I S T e e TS S PO JNO O T P —-—o-w»—a——a""quﬂm
i
q
\\612 /
i
>
+ | LT
P
T T
t
4
L L
] I
i i .
i ‘ 1 .
I i
1 N
- D‘/, Ad
dm
1 Bat -
ISR S ‘/j/
- —V/—’
I s
{
t
P
/ 1
Py
1 ,f’u/
,u’_, ]
L -] P e

N Y O ¥ © N © 9
S ST YT Y9 OY RN YR T LY VNS S8 E C%N IR S S
Iy UB) DY SO JLUIBLOU-BLI D] %y *Jus1o44802 boug “bap ' °p yoouo 40 BrbUy



Fg IR

NA.CA.

o
L}
©
N

A i e e SN %
N T R S +
w..._i w/, ,/r .//w,f/ N
(B N , »,// oy
* C / // AN /v,,/ N
_m_ m__ b/ _., ,U, i u, xf 0
_"_ ) _w/ AR N
i N WAL VAR S
I S O Vi .
AR -~ ) 1 R \ R_R O
m \ AN =3
i S Lk .
_“ H .__ /x /f / W
A
._W..” & / / / ml‘rm
| \ \ 0/_
¥ 3 3 R
S \ @
QO
| So0Re8 |
~ ©
_ F \
“ ._m" w
! .
& |0 \
¥ xtbhAb N
| \ o
o
SRR TE LT T LRGN S DI

Bz YUIBIDIYDOD JLISWOU-BUILIDIof

%

%P3 411370141200 boJg

bap °p 3040 40 BlbUY

Fgure 12



" Fig. 13

NACA.

Q
3
@
A S e TR N
P — N I AN 7T N
R s}
am ﬁ 5—’. ,M_ W ~ N\ [\
\ N
| R > N
1 MR h
Ll A SR \
1S = \NAN AR . N
— i -
\ F N 0
NAN NAMNR N
L i v o
) . )
©
\ \ ~
/ . .
ol ~
| ¥
\ Q
N ~
/ ©
] & i ©
/ moww_%m | \
@ i : Ay
I B _ i /
1
\ xm_v b Mmﬁ. ] ¥ 0y
\
[ L x Q
N
. . A
ST YT Yw ey § R Y E YU NEE T Yoo N SN SN FAY g
X0y L1y D 50D JLrBLOUrBLIYD %Py JLa15444502 BpIg -bap* uB. %20}40 4O 3fbuy

Lift coefficrient, ¢,

Figure 13



Fig. 14

NACA.

Q
™
, L e ©
i AL . OV S SN \ N
VRN TR Q
/ﬂ /, .// _,,,,9/ N
i IAEEN RE .
v_ __u k A\ ,_u. % /r,/, /u 0
__ AY \ %r/
} ,/ . / /// Ny
T Y NN AN N
N,
| iy B 3
A ! \ ©
&a \ A T
/ / QW
_ el ®
NS =
| | i,
| | .
’ ~
Q
X / ~
5] °
i Souges
| o .~__ @
‘ |11
[ _“__ *
I __
X [I N
_ x5 dAh N
|
X o
b
ST Y T Y 9 SNy R T e T Y ey ey of Ny s Ve Ne Ay g

~
Oy
t>ohuy 11810144800 pLBUIOW-BLILO L 1ef

"8 <yusioiy 800 Bosg

‘bop* Yo Wo0HD 4O BibLY



NA.CA. ‘ Figs. 15,21

NN 3
6}] deg.A__ﬁfz deg 1
¢ ——e—— 0 x 0
) .22 0Tt /5
20+—+ o 30+ 3
- 30 | v 45 4
20 40 N 60 !
v
/8 1t
1
1
/6 }
§ ;
T4 j g?
) 1
3 s =
k% 12 / { I A
© | 1 FA
8 '[ o
./0 - d =
g‘ / ] //
S o8 A X Ve
' AT VA
L T
06 ] e SEY (R - v
T AAT
o4 T e
R IO I __———7’:(::4,//
.02 s e e e =
o -2 g 2 4 K 8 0 L2 14 L6 8 20 22 24 26 28 30
Lift coefficient, ¢,
Figure 15
.24
& deg.| |6, deg. i
22 3 0 XZ 0
——/07T 1o [0 :
.20 20 +—ta 20
——————— 3041 o 30 -
g0 | [+ 40 N |
/8 & 50 [
n 60 \ i
!
E,‘/6‘ \ 9 T ,
< 0T
> /4 /I V)
Q ' d 7
9 /
L2 T gyl
v J L
Q S| & (4
O o P /
10
8‘ / - y) //
q .08 - vzl Vv v
P / s/
e &
06 S e e e e = " w7
L -
04 P
- == i
02 PO ;e P el e =
N O3 7 4 6 & 10 /e 14 16 I8 20 22 24 26 28 30

Lift coefficient, ¢

Figure 21



Fig. 16

N.A.C.A.

o
o3
%
N
N}
N
¥
N
N
& & u.//u MN
il T ; K&f& I RN S
vl sd. Bl |IIDIIAIL_WW _Ju/ // N N
TR I e T RN ©
HA IR Y ,»w., B ~
5] a_. nsz Mol D Po. AR
i N TAANINY .
T4 \M RIRVL AR NNNS ~
bl TR\ EVAR'ENAN ¥
* 9 M V —N/_ /vz/z./. ~
§ ks VIR 40 o
14 u AEmii N ¥
+_ i RN PAR 9
! AR EEEIY) VAN 2
+ .,_. k _. b M_W \ /4.“%, 3]
npit N IR NN .
$ [0 ARSI \ ¥ RN s
HiEB < __ } . // / .
ikl N N JALN
Bt B il INAVEY v
L8 ] I NV ARARY N
ALK roa 4 | | \ ,H,”///u '
4 ik AVAIRNANS o
© 117 m " b 4
)i T .
y
L LT YT ERNYTN R T Y TR g Yy o¢ v S vS oy e ue g

i
KDty 1131 210D JLBUOW-BLIYIhe]

"8y 11515444505 BoIG

-bap * ’p ‘yooy o jo 816Uy

[
-
5=
g
& (]
|
Q
[VIR<Te]
ﬂ-l
//_F



‘Fig. 17

NACA.

Q
o
©
&
B
Vs e N o X
= N h
.;@///,. “E) o
m AN YR PR Y N
1 BRNN AN 9
i TR < VR :
i /I A / TR NEANRNAN 2
; ; N IBRNY
RS \ NN ©
, NARTAYY N ¢
[ VI | /_, RN T
, # 1 _/M/ \ /,,/ : =
) WM
u T AVRE'N .
A (i TR .
AN AR
ﬂ_ IEIRIN R ©
| 5 i ALY .
i So208988 IBIE; N
£t %__".._ FEANIRR @
(TG i J VAR .
o i _ N
i [ ! iy \ \ o
LN 1Kl RR) :
L (EARIRIL ANAN S
[f eI :
5 - _ b
IR R R N I
XDy <4 112)D144 DO JLIBUIO-BUIY Il _

"85 411815444503 BOIG"

Lift coefficient, ¢,
Figure 17



Fig. 18

NA.CA.

\\\\\ TF T T A T T T S
‘ ] B 3
— N
N
Q
OII.|+|D.n s P Y]
ki o NN *+
ENAN R N N
L T oy
I [FENAN §
I M. M ARG o
E N \\\\hc/w,z / */ / - N
r g )y ERNAY @
il TR . 2
1y M_ /> _,_ X { / f/u/ﬁ GM.OO
| \ W\ S 6=
X _ﬁ 1 L M/ /Tﬂ A
L ,__ & _., \ /wr 4n//.. ©
. AT A ¥y
=1E 'HENERE NEANAN Zc.Wo
| mANEE R Yain
I HEIEuE VAN S
L 11 | AR =
I3 i S IR RUWAN, ©
] BISTSISTSTRINTY i AR
i ST RROW
Im N ; AN ©
i I | u R .
L T NI R _
mali X6 ahisa i AR
] | R N
\“ ._T _< .w 1 4 ,,/ // ’
i gl 5 R S
L j RN X ARV
/ A \\ d k b b fx oy
A "
ST ¥ 7 Y W e hy R g YT VSR E Yy SN SNy Y g
oSy 0151014 80D fLUBWOUBUILD Yl Py JuB/O14420 bOIG “Bap °p yo04e 40 a/buy



Fig 19

18 20 22 24 26 28 30

16

14

12
Lift coefficient, ¢,

Figure 19

Lo

N.A.C.A.

; I 5
) NEiE Sy
/ / 1~r /
fw_w. Mﬂ y/ X /u/ 3 ﬂw N
NAVEL B SIAN \
/ \ b /A / //M )
i MR RN R
% A AN AN /m_”/,,
i LAY WA YR
& NN N
b ,//, AR Hu,w//
“ T N3
H i \ \ / ¥
; LY B
i IRVEEYRIA AR
i vy 1] AN
J o T
! i i \ Bk
[ 1 RRNHE N
Jcr | a1l /4,
o3 i
(L W} |
7 TOQORYD H
\A\\ & 244:_¢ ~_ \ i \
=K _ t _ ! 1 “ -
[y _ bl fLi /
g ] INIEIN
w it HAE
: xo4b+o B
I
j ¥ )
.u \ ! ! g
© & =
) ~ B |
ST oY T o YRy 8y 8 T 2 Y YR 88 Iy Ry YOS TR
Py 11044900 JUBUOLY-BLit)o4id %9 411812411502 oG bap* %p yopyD g0 /by




Fig. 20

N.A.C.A.

]
o
a ot @
1] lﬂ.dmm&ﬂ/r/ N N
s et L 1 N th /i/. . ©
» NG TR N N
N SN N
R\ X /W// M
/% /ﬂ ,.w,/ //,x
I MRTATAN oy
i 0 ) A
J 3 it )
3 \\“\xﬂ\.of /A VA v /u/,,«v N
A \ —tY X
L A T AVAAN s
ii /_ / / R ow
It i\ § N ///W/ NS
! \ ay X b L o
] A AN TR
| i NE
I anHN TRy e
an __ VR S
_ 2
¥ i AW .
T Ny ! 1 \ 3 '
f $ Fol R
M dzamwnﬂw / nw | \ ~/ N\ @
I IR p11 I
n_: Pl ki M_v A / Ry A
i m LT ARG
A mw Pl JIRER . MIZ
Vi ibi AW ERL .
Y AT i TS
o7 o 4], it
p ¢ N
_
LI T T T U T LT ¥R TEIY T g E gy LY oSN S e
Py 4 LIDIDIY SOD pUIBSWOW-BUIt D4l %P5 ‘yua1014 50 boIg "bap: °p o040 40 B1bLy



Fig.ZZ

N.A.CA.

o
b}
©
N
©
‘ N
A
N
% olllql S e IO N
M_. O~ - anynw.lnm - -0 | N}
__A_ < Q- ,J/ﬁnl,/ J,%/ 0
n_u 4 o= }W/ * %,/A_V h
__ ) F ] ¥ D
Wo i > : == //,w - NE +,,/ \ 2 .
| ¥ , o
I . W LN ©vay
5 B L |\ A SENREN S8
f | _ W ¥ Wi 3 o
.__. ) /x /, /. &S /M M
i % NRWNLAY; WS
A It AR i
% _xv Mw / . Y ,ﬂ/, 0./.
I i} AR 2
11 _;, \ ) o
s} )
Q ¥
Soorses \ A @
ST ¥
N | N
HE| ! +
EE ! :
]
Ll * , N
X040+ 0o
\ o
N
!
o} ~ AV m X [ © NoX N S) ) © X N Q ) © NN N © N © = [S) 3 [ © S}
" " N ) v v ?_ P_ 2 ~ ~ ~ ~ ~ Q 0 0 0 ~ ~ \ | > mf

..
a4 1B)014 900 JUBWEURBUIIL g

%y ﬁw\m\o,\\wmo.u mka ’

‘bap %o YoHD 4O B/buy



Fig. 3

18 20 22 24 26 28 30

16

14

L2
Liff coefficient, ¢,

Lo

Figure 23

-4 wf@.l?or | w%%/
N R DR
A u,ﬁﬂrf A/»,,
i o O TN BOR
\ W, ) \ ﬂ/ / \ »c,,.r
k) “m d B .A“Mﬁ, - \ K¥2AN
i HlH AR W
4.0 AN Ny AV 4
L R N ,,,W,/
m_ f X N\ // ,M
k; i _ém / i A/,m
A __ i
| A
L - %
2 _mw
BEEN ' \
L il
L i
H | ,
9
I d 1 AN
| Y \
B I Sool8es '
| S ]! \
| | |1 |
N
i Ol
| | | X
| Xxodo+d ] (
SO YTy UmE AN N § T e YU s gg oy oy ce ey Sy vy R R
Dy yBI Y BOD JUBLSW-BUIYS Ly %% sy o144800 boag "bap ‘ °p vyopyD jo B1btly

N.A.C.A.



Fig.24

N.A.C.A.

_ RERN NN 1] i S
£1 1) B AN ™
SN T RN @
LI NHER R A

RN} TRk o
T Y - R i
# ;,,JK NN // N

b : \ ,ﬁy, AN PA:”/ <

/ ,__ \ ,'ﬂ/. A/;, N

T R CRE N

Ky

& | %u ﬂ UA/,w N

,_ | ) \ S

| \ 3

R \ S

A 3

| \ \ ©
| M ~
9 R
8 A\ 5
N
Q
o Q
Sooogo
- ARV ©
o ~ _“_ ]
P
|1 ¥
M
IR
Lol N
o4o+ !
<
N
. —-
~ © ~ N © S
L YTV RYNY N R T e YV e gE gy ce v e ey W oye g

Ol
D JUSIDIY SOD USWOW-BUI)D} o

"omy .\.tm.\u‘\\wmou .UDLQ )

‘bap* %p ooy D 40 /by

Lift coefficient, ¢,
Figure 24



N.A.C.A. Figs.25.26

.20
18
&5 o’eg_é}e deg.
/6 . 9tax ¢ ' | oL
: ———20 o /0 | 7
40 +—1s 20 o
a 30
§'/4 + 40 w
© o 50 2
.2 2
f
) 7
;*0:) 10 = o
S L)
‘;\408 - / /
S - L
g L~
Q06 )
L1 1T
04 // ___O’F
.02 e - B
0 |

-2 o 2 4 6 8 10 (2 14 16 (8 20 22 24 26 28 30
Lift coefficient, ¢

Figure 25
=
24 . \
d.
.2e ; deg. ;
Main stotfed flap alone! ! MS.F. Ox |
201 e —— —— with auxiliary 0./0c, plairn flap FP.F. [0o i
i N R B " 4 .05 . split « .O55F. 204
———— 4 JO- «  « [OSF.30n
18— ———— L 10 - slotted » D.5.F. 40 +
R 1 | L 50 <
L6 N
¢ 11
T4 {f /
£ £y
S 5 7
hg L ~
“g / /,_{l ’/
0 /
O /
i /i
Q o8 ' A
| vz
06 MSFh |
05 :fl_OSf ) At
04 MSF & I0SFo ot
==
D.5.F. O5SFAMSF PF | 055 | _L=r"pF
02_‘“'\ t T oy Powr il
AP oS A, ,
0 DS.F.| IOSF.MSFIDSFE| |

20 2 4 6 &8 L0 12 14 16 I8 20 22 24 26 28 30
Lift coeffrcient, ¢

Figure 26



