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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS
TECHNICAL NOTE-NO; 808 O

WIND TUNNEL INVESTIGATION OF AN NAGA 23012 AIRFOIL NITH
SEVERAL ARRANGEMERTS OF SLOTTED FLAPS WITH EXTENDED LIPS

By John G, Lowry
SUMMARY

An investigation was made in the NACA 7~ by 10~-foot
wind tunnel to determine the effect of slot-1lip location
on the aercdynamilc section characteristics of an NACA
23012 airfolil with a 30~percent-chord slotted flap.
Tests were made with slot lips located at 90 and 100 per-
cent of the airfoll chord and with two different flaep
shapes. .

The results are compared with a slotted flap previ-
ously developed by the Natidnal Advisory Committee for
Aeronautics with a slot 1lip located at 83 percent of the
airfoil chord. The extension of the slot lip to the rear

increased the section 1ift’ and pitching-moment coefficients.' -

Comparisons made on a basis of pltching moment for
a given tall length show that the - Fowler type flap, lip
extended to tralling edge of the airfoil, has the greatest
section 1ift coefficient. PFor moderate tail lengths, 2
to 3 chord lengths, there was only a slight difference
between the previously developed slotted flap and the slot-
ted flap with slot lip extended to 90 percent of the air-
foil chord. Of the three flaps tested, the Fowler flap
had the lowest drag coefficient at high 1ift coefficients,
The extension of the lower surface at the leading edge of
the slot had & negligible effect on 'the profile drag of
the airfoil-flap arrangement with the -flap deflected when
the lip terminatsed at 90 percent of the airfoil chord.

INTRCDUCTION - - : T

The National Advisory Committes Ffor ‘Aeronsutics has

. undertaken an extensive investigatidn of high-lift devices

to furnish information applicable to the design of more
efficient and safer airplanes. Some of the desirable aero-
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dynamic features of high-lift devices are: high 1if¢t .
with variable drag for landing, high 1ift with low drag
for take-off and initial climb, no increase in drag with
the device neutral, and small change in pitching moment
with the device in operation, One of the most promising
devices developed up. to the present time is an airfoil

in combination with a slotted.flap., Aerodynamic and load
data are availlable on l2=-percent  thick airfoll-flap conm~
binations in references 1 to 6; references 1l and 2 give
aerodynamic data for slotted flaps with a shori{ lip exten-
sion developed by the NACA; ‘and references 3 and 4 give
aerodynamic data for Fowler flaps on which the slot lip
extends to the trailing edge of the airfoll, Load data
are given in reference 5 for one of the slotted flaps and
in reference 6 for the Fowler flap. ' :

.. The present tests broadened the investigation to in~
clude slotted flaps with slot-~lip extensions between slot-
ted flap 2~h (reference 1) with the slot 1lip extended to >
83 percent of the alrfoil chord and the Fowler type flap.

MODELS

The airfoil model used in these tests has a chord of
3 feet and & span of 7 feet; 1t conforms to the NACA 23012
alrfoil. profile (table I) and is made of mahogany and
waterproofed wallboard. The basic model 1s provided with
_a removable trailing-edge section that allows easy chang-
ing of slot-lip length and slot shape. Three flap arrange-
ments were used in the .testsé: Two of, them have slot lips
terminating at 0.90c ‘(90 percent of the basic airfoil with
flap retracted). and will be called slotted flaps l-a and
1-b; the third one has 'the slot lip terminating at 1.,00¢c
and is a Fowler flap., .(See fig. 1.)

The fullwspan flaps 'were dbuilt .of lamlnated mahogany
with & chord of 0.,30c (10.8 in.) and were fastened to the
airfoil with several thin-steel fittings. The Fowler fla
(fig. 1) conforms to the Clark Y airfoil profile (table I),.
The two slotted flaps (fig. 1) have a Clark Y profile modi-
fled to conform to the NACA 23012 airfoil back of the slot
lip with the flap in the fully retracted position and b
faired to the nose radius of the flap by progressive varl-
ation of the Clark Y upper surface ordihated (table I).
All the flaps could be moved normal to the airfoll chord,
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the slotted flaps along a line 0,0025c ahead of the slot
lip and the Fowler flap along & line.at the 1,00c¢c.station,
Flap deflectlons of 60° in. 109 increments were possible
with all arrangements., No arrangement was made for fully
retracting the flaps.

The slot shapes for the two slotted flaps follow the
same general profile (table I); for slotted flap l-a, how-
ever, the lower surface of the airfoll extended 0.020c
back of the slot entry for slotted flep l1l-b, forming a
seal when the flap was fully retracted. (See fig. i.)

The slot shape for the Fowler flap 1is made to clear tas
flap in the fully retracted position, as shown in figure 1.

TESTS

The models were so mounted in the closed test section
of the NACA 7~ by 1l0~foot wind tunnel that they completely
spanned the Jet except for small clearances at each eand.
(See references 1 and 7.) The main airfoil was rigidly
attached to the balance frame by torque tubes extending
through the upper and the lower boundaries of the test
section., The angle of attack was chaenged from outside the
tunnel by a calibrated electric drive connected to the
torque tubes., Approximately two-dimensional flow is ob-
talned with this test installation and the section charac-
teristice of the model under test can be determined.

For all the tests a dynamic pressure of 16.37 pounds
rer square foot was maintained; this pressure corresponds
to a velocity of about 80 miles per hour under standard
conditions and to an average test Reynolds number of about
2,190,000, Because of turbulence in the air stream the
effectlive Reynolds . number, based on the chord of the ailr-
foll with flap retracted and a turbulence factor for the
tunnel of 1.6, wes approximately 3,500,000, (See refer-
ence 8,)

Tests were made with the Fowler flap and slotted flap
l-a to determine the optimum gep for conditions of low
drag coefficient throughout the:lift range and for maximum
1ift coefflicient. PTests were made on slotted flap 1l-D
with the flap located at the optimum position for slotted
flap l-a. Lift, drag, and pitching moment were measured
for the slotted flaps throughout the 1lift range from ap-
proximately zero lift to the stall and for flap deflection
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from 0° to the deflection for meximum 1ift at 10° incre-
.ments., On the 'Fowler 'fleap similar data were obtained
throughout the angle-of-attack range from =6° to the stall
and for flap deflections at 10° increments. No tests were
made above the stall becduse of unsiteady conditions of the

model,

.

RESULTS AND DISQUSSION

Coefficients

All test results are given in standard nondimensional
sectlion coefficient form corrected as explained in refer-

ence 1,
Cy
4,

“Blaic.);

where

and

section 1ift coefficient (1/qc)
section profi;é-drag cé?fficient'fdo/qc)

section pitching-moment coefficient about
aerodynamic center of plain airfoil

(B(a,c.)o/20?)

éection liit:

section profile drag

\'section_pitching moment

dynamic pressure (1/z'pv3)

‘chord of baé;c airfqiifwith'flap retracted

angle of attack corrected to infinite aspect
ratio . .

flap deflectlon, measured between airfoil
" chord line and flap chord line

e
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. No attempt was made to determine the effect of hinge
fittings because the effect is believed to be small, . The
relative merits of the several flap arrangements -should
not be appreciably affected by hinge-fitting drag because
similar hinge fittings were used for all, : :

Plain Airfoil’

. The compleﬁe aerodyneamic section characteristicecs of
the plain NACA 23012 airfolil are given in figure 2, These
data havé been discussed in reference 1 and therefore re-

‘quire no further discussion here.

Fowler Flap

The aerodynamic section characteristics of the NACA
23012 dirfoil with a O. 30c Fowler flap at the optimum gap
are given in figure 3. The maximum 1lift coefficient,

ey ‘x = 3.30, *is-much higher than "that reported in refer-

‘ence 1, wvhere the flap was also of NACA 23012 profile. The

pitching moment of this flap arrangement is very high and
might limit the use of ﬂhie flap in some designs.

- ‘The effect of SlOu gap on‘tne aerodynamic eection
characteristics of the WACA 23012 airfoil with a 0.30c
Fowler flap is given’ “in figure 4.. The effect of either
increasing or ‘decreasing the gap’ from 0.015¢c was to de-
crease ‘the maximum 1if+t and increase the profile drag.
These results show the o timum gap to be smaller than for
the arranﬂement reporte& in reference 1.

ho tests Wers made to determine the a&verse effect of
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a break in the lower surfaze with flap retracted because
e simple member could be made to cover this gap and seal
the slot.

Slotted Flaps

." . The aerodynamic section characteristics of the NACA

23012 airfoil with-the two arrangements of slotted flaps

with extended.lips are 'given in figures 5 _to 10. ZFilgures
5 to 8 give the characteristics for the airfoll-flap ar-

rangements tested and figures 9 and 10 are comparisons of
the different arrangements.

The effect of the slot gap on the maximum sectlon
lift coefficlent of these arrangements is glven in figure
9. The maximum values of Aclmaz for slotted flap l-a

with the 0.0lc¢ gap were about the same as for flap l-a
with the 0.02¢ gap; with the 0.0lc gap a flap deflection
of 50° was required, whereas a deflection of only 400 was
reguired with the 0.02¢ gap. Plap l-a with the 0.30c gap
gave maximum 1lift at a flap deflectlon of 30° but with a
lqss of 0,17 1in clm#x from the values for the smaller

gaps. Slotted flap l-b with a gap of 0.02¢c gave a sllight-
ly lower value of maximum section lift coefficient than
slotted flap l-a with the same gap.

A comparison of profile-drag characteristics for the
various arrangements of slotted flaps with extended 1lips
ig given in figure 10, Figure 10(a§ shows that, through=-
out the 1lift range of slotted flap 1~b, there is no appre~-
clable difference in the profile drag for the two flaps
but that the profile drag of slotted flap l-a increases
rapidly above the maximum 1ift of flap 1l-b., Figure 10{b)
shows that slotted flap l-a with a gap of 0.02c appears
tb6 be most desirable 1f the criterion of low drag and high
1ift 1is used. _Slqtted flap l-a with the 0.03c gap had
approximately the same profile drag as with the 0.02c¢c gap
for values of the 1ift coefficient lese than 2,3. Slotted
flap l~a with the 0.0lc gap. gave lower profile drags for
valtues of the 11ift coefficient above.2.8 bub had much
higher profile drag than the arrangements with larger gaps
over the lift range from ey = 1. 4 to ey = 2+8.

No tests were made to determine the effect of the
bresk in the lower surface of the airfoil with flap re-
tracted because the effect is thought .to be small for
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slotted flap l-s&,as the lower surface would be sealed un=-
der such conditions, - Inasmuch as the. change in slot
shape had no adverse effect on the airfoil-flap charac~
teristics, such tests would have little value.

From the results of these tests it would appear
that the Fowler type flap could have a similar seal with
ne adverse effects on the aercdynamic section character=-
istics. ’

Comparison of Three Slotted Flaps

A comparison of increments of section maximum 1ift
coefficients is given in figure 11l for the two flaps
tested and .for a 0.2566¢c slotted flap 2-h. (See refer-
ence l.,) For the arrangements tested, the maximum 1ift
coefficient increases as the slot lip is moved toward the
rear, reaching a2 maximum value of 3,30 for the Fowler
flap.

In order to get a more comprehensive comparison of
the three flaps, the value of pitching moment should be
-accounted for because the pitching moment also increases
as the slot l1ip is moved toward the trailing edge. Tail
loads necessary to compensate for the adverse plitching
moment were therefore computed, and the effective section
meximum 1ift coefficients as a function of tail length 1
are shown in figure 12. The tail length in this paper is
the distance from the aerodynamic center of the airfoil
to the.center of pressure of the tail, expressed in air-
‘foil chords, - Thebse values ars based on a theoretical cen~
ter of ‘gravity at the aerodynamic center of the wing with
the:flap fully retracted. I1If the center of - gravity is
thead of the ae¢rodynamic center of the airfoill, the tail
load will increase as some function of the- increase in
tail length and the 1ift of the wings dbut, 1f the center
of gravity ls back of the aerqgdynamic center of airfoil,
the tail load will decrease by & similar function., With
this method of comparison the Fowler flap also gives
greater maximum: effective section 1ift coefficients than
the other two flaps, but the slotted flap with extended
8lot lip is not: appreciadbly better than slotted flap 2-h
(reference 1) for a tail leagth of 2 eirfoll chords. For
tail lengths of 2.5 chords or more the slotted flap with
extended slot lip gives a greater maximum effective sec-
tion 1ift coefficient than slotted flap 2-h. It might be
possible with a flap of different camber and a gap of
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0.,015¢c to obtain higher maximum effective section 1ift
coefficlents with the extended~lip slotted flap.

A comparison of profile-drag characteristics for the
three flaps is gilven in figure 13, The plain airfoil has
the lowest profile~drag coeffilcients for lift coefficients
less than 0,90. The slotted flap 2~h (reference 1) has
the lowest proflle-drag. coefficients for wvalues fron cq =

0.9 to ey = 1.9, Above a value of cy = 1,9, the Fowlepr

flap has the lowest profile-drag coefficignts. In cases
where high 1ift with high drag is needed to make safe
landings, the slotted flap with extended lip would be the
most satisfactory. Here again by changing the camber and
the gap,it might be possible to obtain values of profile-
drag coefflelent lower than those shown for the -slotted
flap with extended 1lip.

CONCLUSIONS

For the arrengements tested, the extension of the
glot lip to the rear lncreased the section coefficlents
of 11ft and pitching moment of an NACA 23012 airfoil with
slotted flap, The Fowler arrangement- gave the largest
effective maxlmum 1ift coefficient and the lowest drag
coefficient at high 1ift., For tail lengths greater than
2 chord lengthe the slotted flap with extended lip gave
slightly higher meximum 1lift coefficients than the slot-
ted flap with a shorter lip extension previously devel-
oped by the NACA. The extension of the lower surface at
the leadlng edge of the slot had no appreclable effect
on the profile drag of the airfoil-flap arrangement with
flap deflected and slightly . increased the maximum 1ift
coefficient, Such an arrangement could probadbly be added
to the Fowler flap with little or no effect on the profile-
drag characteristics,

Langleylﬁemorial Aeronautidai Laboratory, :
Naticnal Advisory Committee for Aeronautics,
Langley Fleld, Va., April 12, 1941.
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wABLE I,- ORDINATES FOR AIRFOIL, FLAP, AND SLOT SHAPES

[Stations and ordinates 1n percent of alrfoil chord]

Fowler flap,

Slotted flap, mod-

Slot

shape

FACA 23012 airfoil Clark ¥ ifled Clark Y slotted flap
Upper| Lower Upper {Lower Upper [Lower
Sta- sur-| sur- Sta-~ gur-{ sur- Sta- sur- | sur-| Sta- |[Ordi-
tion | 'face| face tion face| face tion face | face | tion |nate
0 - 0 0 1.06 1 L.05 0 1,05 1.051| 69.98}-3,10
1,26 2.67(-1.23 .375] 1.64 .5H8 3751 1.64 .b8 | 69,961-1.88
2.5 3.61|-1.71 .75 1.95 44 .75 1.96 44 | 70.83| ~.90
b 4,91(|~2.26 1.50 2.87 .28 1.80 2.39 .28 1 72.92 « 23
7.5 5.80|~2.61 2.26 2.65 ,19 2.25 2.69 L10 1 77.08] 1.25
10 6.43|-2.92 3.00 2.88 .13 3.00 2.92 .13180.00| 1,58
15 7.19|-3,50 4.50 3.21 «0b 4,50 3.27 .06 | 81,26 1.87
20 - 7.601-8.97 | 6.00 3.41 .01 6,00 3.48 .01} 85.33| 1.79
25 7.60|-4,28 9,00 3.5L {0 9,00 3.631 0 85.42) 1,88
30 7.6b|~4,486 | 12,00 .42 | 0 12.00 3.601 0 85.88) 1.90
40 7.14]|-4,48 |16.00 3.16 | 0 15.00 3.40 | 0 90.00( 1.59
50 6.411-4,17 [18.00 2.75 10 18.00 3,05 0
60 5.471-3.87 | 21.00 2.20 {0 20,00 2.761 0
70 4,36{-3,00 | 24,00 1.57 |0 21.00 2,571 0
80 3,08{-2.16 {27.00 .84 10 24.00 1,861 0
a0 1.68(~1.23 | 28.50 L4510 27.00 1.08} 0
95 292 =70 | 30.00 .04 |0 28.50 L7010
100 «13| -.13 30.00 «251 0
L.E, radius: 1.58.|L,E, radius: 0,45 | L.B., redius: 0.45

Slope of radius
through eand of

chord?

0,305

"OK S830N TB9TUYUOSL VOVH

808

01



http://www.abbottaerospace.com/technical-library

To L. £ 90c
MEEC\ T OO

Figurs 1.-

Figore 2.-

_of NACA 2301|2 plein airfoil.

Sectione of NAGA 23012 airfolil
with arrangements of 0.30c |
glotted flaps. :

Aergdynamie sootion characteristioes

Y

g

Q
R

J

T.

8

.ag::

u” (@.c.)o_c/4 /

0 T

0\028 ¢ £ - - - =

% oe5c e 012¢

:@_'024 poy /

¥

C.020

S

g /

S 4 16

£.016 % ',

& / a ¥ Le{g
.0 ' -

W 0% B P 8

& s S ot 7 -

% 008 1 Bé

_ 1A S

’16 : =d ®

'E'.O(M T - 4%

5 A _ L

3§ O =5 o ] O @

cd <

[/ 4

SYUeT 0 2_4 6 8 L0 iz M4 16

& 8 Section lift coefficient, ¢,

808 ‘ON ©30§ T®oTUUPe] VOVH

‘88

Z2'1



http://www.abbottaerospace.com/technical-library

I

¥ACA Techniocal Note Xo. 808

€, Cagey,

Section pifching-moment coeffici

Secljon profile-drag coefficient,cq,

R

Angla of atfack, o, deg

Fig. 3

o -

ot o ||

z ]
=&t o

F [ ] °

P - T e et S S

E D\\'\G\L\g

: i TS s S P = 2
-5 =

5 b

- — P Y BMEY” Mo o s

i
: ) >
L
]
o [o78 Cgbg m/‘/
24 a /G =

E 20

F 3 }93 ;

<

- < 50 p /
20F N &0 -

A b bl -Flain ‘/

C oirfoif - T
of ] :
/& /Vi 1/

: 1/

o8 = - ﬂ\/” A

Q

~
0
N

: ] 47 re A
: T — i
8? 1= = D/ ‘//- %”‘@/
- . 4’—/7 Pt - /K// =
0E A - il /)/%
A g 5
o] — 1 1 (e |
-8F
e N 20 T4 . B& 32 3

Section liff ;*oeﬁ’icl’enf. cy

Figure 3.- Asrodynamio sgggion oharacterlstios of an NACA 23013 d.r_!oil with a 0.300 FYowlsr flap.

8lot gap = 0. .

3.6


http://www.abbottaerospace.com/technical-library

EAOA Toeohnical ¥ote No. 808 Fig. 4

of _ _
s | -
3
g2
.‘: -
y
K
$ L
O -
2 - -
b
s P A a
S_s
5 T - =
£ i o] X o
£ 3
B .
q-8 :
s _f
5.24f
L -
20 _
A o1 ST
$ pa ]
w18 -
5 - zaY; .
T — o R _
& ot . -
8 /2 o s
O "
[ /0/ '
g ] :
h>] F lo—1 =
&0 L _
R.08
§~ -
§ 1 o a%’s’ ‘:‘F
£ T . 005¢ _
$ 0 0I5
1 b 'y 05~ :
o :
1]
o » X
16F .
R e ARVP.
¥ s — A ]
27.‘ 9 b/ .
5 L~
:‘E 0" / l/"% —
5 L« >R
}/‘ ' - =
I =
C -5 .
< 7F
~16F -
:
-4 7] .4 72 16 20 2.4 28 ke 3F
Section liff coefficient, o B E e oETE

Figure 4.- Qomparison of asrodynamio section characteristics of sn NAOA 23012 airfoil with a 0.300.
Yowler flap at three slot gaps. 8£=400.


http://www.abbottaerospace.com/technical-library

-

NAOA Technical ¥ote No. 808 Fig. 5
. Op — E———
v OF g
é'- F [o—1—o]
L F b
® o n\]
g-2f . ;
O -
§ q S|
Q E D\‘rﬂ— = el o lnaes
*;—.ef o | = I
é : a\’\k : - . T r,
5’ ;E. g A res ooy )G)i}
-E-.S‘
s !
Q
§.F
*g—.e_
“ _F »
247
o 6/.%8g
Iy /a
20 a 20
v f v 30 3%
Q o 40 [V
w2 F S 50
A Flain -~
'Q.IS airtoil
E F %/n g
E./e: /V/ | .
9 f ’// /
2 -
2 ol 7
Qogt ] f
o f
% i Q > b/‘
(1} E =
> S 4 f
.o#} T
ot o o
] R R iy s MU S o
Q
/55 >
L // -5
L T
i A4 L 7 !
2 P - o =i a4 ?}
- -1 : > s
g t ’,/ ] A V
s | R /u'/ o v /%
§ 0: - ;//u /E,/i/‘-l o
IRBEar e
‘6-6; _//7 ’ZA Zi:/
(] F L]
E” [ //D/ L] z/
< E =28 v —= c
-8
. =
e R 2 Y TR 2024 . &ém 3‘24 o N

/2
Secfion liff coafficiant, o

Figure 5.- Aerodynamic sectioa charsoteristics of &n NAOA 23012 airfoil with s 0.030¢c slotted flep 1-a.
8lot gap = 0.0lc. -


http://www.abbottaerospace.com/technical-library

YACA Teokniocal Note Ne. 8508 Fig. 6
fo - o e S SREE e T e I
J ..-_‘_1'—0—1_0_
0 fo——1
5 -
g - : ‘%\ T
[ v =
S—-«? 'B\Hk S s
a::. F \‘E - _ -
g‘ - A i
£ _
3 X-)
Q
s
- - -
tg“—.a'
. & deg
EF o a -
a F{] )y
o 2Q
v Ja l T
2T ;
----- ain. -
fa_ airfoil f
< £
N
"'3./6* g |/
; e
<
G 3
2 i
E./" n/ A
L b
.g . |~ ],
'6.08 /‘9/
Iy
£
3 i ye
:)4; = o
. —— e
o] 1 —‘d,
i iy iy Sl N togy i
0o
IG: — :f -
A . B -
3 4 A i
8 T - -
> 4 | i :
s -1 L //
ﬁ ,—'4/ / V‘A/
2o A ] ol
BOoE = 1 —T L 4
L e ot _
- _8_ < /fn' = _
F 7 ]
- v |a
-/6'.
I e T R e

SmClion aed cosdfiverent, o

Figure 8.~ Asrodymamio secticom cheracterseticy of an WAOL 35213 adrfoil witk a 0.30s alotted 11ap l-a.

§iot gap = 0,03¢.


http://www.abbottaerospace.com/technical-library

NAUA Teohniocsl Note ¥o. 808 Fig. 7

;0 L
. | jo—
< [ C——to_ |
® L — - 0
g__z_ — —— [~y
% E ""“s-—.‘__‘
8 —— ~
T_4t o= =) o—— ~—o——0—
=7 =] ;
g pamen N N BN Y <
]
o F
£ s
S-6}
B F
Q b
< r
I
Ea:
Py & deg .
—_ C a
: o 22 1
4 v 30
: o i
.20 Flain
K airfaif p/
< - F - /
c ' 1 r- 2
-2 Prs
8./6F
Rl —
o
L o b—
F
E‘/ - /r/!(/‘ J
S
]
& 7
i T 27
< P /
Q. L )
N /}// ”
5] /
3 ey
LT} N 1
2 P /"'/‘ ys
Of — G éﬁ
o e - g
r o— 5 -—-{_-__ Y -
ok
73 >

@ 8 »"; / P \/'}
t?; - —"" ] > -
£ r I
_E 0 _IL’— L] // [ =]
By ” — — o
qg L -~ Lo Lo =1
. F o
- ] ,,//y/ all
L < - 1
o /
L dp
F v
&
[“““” ad sty S SR Y RS FURTE PERE SRR FTEE IEE AUTYY FEERE TN A AR WS PR
- o R4 a L€ 20 2.4 2.8 e 3.6

Le A
Section liff coefficient, o .
Figure 7.~ Aerodynamic seotiom cnracteristios of an XACA 33012 airfoil with a 0.30c slotied flap l-a.
31los gap = 0.03a.

R

b


http://www.abbottaerospace.com/technical-library

NACA Tachnical Note Xo. 906

Tig. 8

E’ P ro——;‘_o_L_o_w
= F —lo ] .
§ 2: ot a | oo
£y ) ] ~
g b — 4
-4 -3 T =
g : ~~—fe_| ‘}__
g P I\ — <
I = s 1
£
L-6
i T
a
I -
£ Gty
-aF
8§ F + t
29
: &, deg F
o o )
. & 10 A
=, a 20 =
5 L v 30
v o 40
T L 8 F/5‘?
& t -=-==Flain
S.r6] airdolf A
2-/6F 7
5 L
§ F
s} t ‘/ 7
g./z_ e
13 F / b
s f /
g f
8 ok - ;i
.08 F ~
s QA( /a/
i - —
o F
" b , /d/u/
.04: o — e
" o - Ml . ==
:5‘=:8E g i e
: - g———— ——r-
7]
/sf — P; }
= e 2
$ s ""WAZ/ }?
-~ o
s e | |~ v /m/
- r - 7 P (> ”
ot R e L] Lo rd
R0 “1>o — : e
S o 17
R :/VO//‘ — —— r;g”"’/»/
¢ b
Sl L %”/ /
<7t
F /a’ /v/b/
N o 15>
3 - /
-16f -
B e T I IV IO TV RSt PRV LY .é-‘;'f A

Section liff ;:oéfﬁcimf, a

36
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Yigure 10.- Comparison of 0.30c sloitted flaps o en NAOA 23013 airfeil with extended slot 1ip.
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