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SUMMARY

An investigation has been conducted in the Langley stablility tunnel
to determine the effects of various leading-edge flow-control notches
and associated devices, horizontal-tail span, wing sweep, aspect ratio
of an unswept wing, and horizontal-tail position on the static longitu-
dinal stability characteristics of an airplane model having swept tail
surfaces.

Of the single leading-edge flow-control notches investigated a
2-percent-semispan notch at Th-percent semispan from the plane of symme-
try had the best over-all stability characteristics, although the notch
did not provide better than neutral stability where the original swept-
wing model was unstable (plain flaps neutral or deflected). Various
changes in this notch, including reducing the span, had a detrimental
effect on the effectiveness of the notch in reducing the pitch-up. A
comparison of the effects of a chordwise fence, a chord-extension, and
the best notch on the static longitudinal stability characteristics of
the model indicated that the chord-extension was the most favorable device
since the region of neutral stability was the smallest. The fence and
notch arrangements had gbout the same longitudinal stability characteristics.

A decrease in aspect ratio of the unswept wing from 3.57 to 2.50 had
little effect on the longitudinal stability of the model. However, a
further decrease in aspect ratio to 1.00 resulted in a pitch-up at a low
1ift coefficient which became more severe as the aspect ratio was decreased.
For the aspect-ratio-2.50 unswept-wing model, lowering the horizontal
tail had a detrimental effect on the stability of the model at low angles
of attack since the tail apparently moved into the wing wake.
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INTRODUCTION

Various devices consisting of chordwise fences, leading-edge chord-
extensions, and drooped leading-edge and chord-extension combinations
have been employed in an attempt to eliminate the undesirable pitch-up
characteristics exhibited at low angles of attack by a 35° swept-wing
airplane model in the wind-tunnel investigations reported in references 1
to 3. The investigation of reference 2 indicated that this pitch-up was
the result of a rapid increase in the rate of change of downwash at the
horizontal tail with angle of attack, this rapid change of downwash being
caused by the inboard movement of the leading-edge separation vortex as
the angle of attack is increased. The use of a chordwise fence (a phys-
ical barrier to the vortex) or a chord-extension (primarily providing an
aerodynamic barrier to the vortex) improved the stability although neither
device resulted in better than neutral stability in the angle-of-attack
range where the pitch-up occurred for the original swept-wing model.

In view of the improvement in stability caused by the chordwise
fence, flight tests were made with a chordwise fence installed on the
full-scale airplane (ref. 4). Although the wind-tunnel tests (ref. 1)
indicated a large improvement in stability from severe pitch-up to neutral
stability, the flight tests (ref. 4) indicated only minor effects of the
fence on the pitch-up of the-full-scale airplane. This is a further indi-
cation that, in order to eliminate the pitch-up of a full-gcale airplane,
a fix may have to provide more than neutral static longitudinal stability.
(see ref. 5.) ‘

The present exploratory investigation was made in the Langley sta-
bility tunnel to determine the effects of various leading-edge flow-
control notches, leading- and trailing-edge extensions, and horizontal-
talil span on the low-speed static longitudinal instability (pitch-up) of
a 35° swept-wing airplane model. In order to provide information on the
effects of decreasing the vortex span of an unswept wing on the longitu-
dinal stability of a model having the same fuselage-tail combination as
the swept-wing model, an unswept wing with the aspect ratio varying from
3.57 to 1.00 was investigated. The aspect ratio of the wing was varied
by cutting portions from the tips to provide aspect ratios of 3.00, 2.50,
2.25, 2.00, 1.50, and 1.00. The effect of horizontal-tail position on
the stability was determined for the aspect-ratio-2.50 wing--fuselage
combination.

SYMBOLS

The data presented herein are in the form of standard NACA symbols
and coefficients of forces and moments and are referred to the stability
system of axes with the origin at the projection of the quarter-chord

cﬂ
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point of the mean aerodynamic chord of the original swept wing on the
The positive direction of the forces, moments, and
The coefficients of the

plane of symmetry.
angular displacements is shown in figure 1.
unswept wings were based on the geometry for the respective aspect ratio.
The coefficients, which were based on the geometry of the original swept

wing, and symbols used herein are defined as follows:

C,
Clmax

&)

Cm

» 2 O v

o

0|

1ift coefficient, L/qS

maximum 1ift coefficient

drag coefficient, D/qS
pitching-moment coefficient, M/qST
1lift, 1b

drag, 1b

pitching moment, ft-1b

aspect ratio, b2/S

wing span, ft

horizontal tail span, ft

wing area, sq ft

wing local chord parallel to plane of symmetry, ft

b/2
wing mean aerodynamic chord, -S—\/1 cedy, ft
0]

tip chord, ft

root chord, ft

taper ratio, c/cp

spanwise distance measured perpendicular to plane of sym-

metry, ft
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: 2
q dynamic pressure, 9%—, lb/sq ft
p density of air, slug/cu ft
v - free~-stream velocity, fps
iw incidence of wing-root chord line with respect to fuselage

center line, deg (3° for present investigation)

a angle of attack of fuselage center line, deg
A, angle of attack of wing-root chord line, deg
of deflection of plain trailing-edge flaps, deg (measured

perpendicular to hinge line)

A angle of sweep of 0.333 chord line, deg
APPARATUS, MODELS, AND TESTS

The present investigation was conducted in the 6-foot-diameter test
section of the Langley stability tunnel with the model mounted at the
origin of the axis system on a single support strut. The support strut
was attached to a six-component balance system.

Details of the original swept-wing model used in the present investi-
gation are shown in figure 2. The original swept wing had an aspect ratio
of 3.57, a taper ratio of 0.565, an area of 2.975 square feet, and a
mean aerodynamic chord of 0.942 feet. Also shown in figure 2 are the
various horizontal-tail spans investigated. The smallest tail span was
0.696 of the original tail span. :

The various single leading-edge flow-control notch arrangements
investigated are shown in figure 3 and the multiple-notch arrangements
and the notch and sharp-leading-edge chord-extension arrangements investi-
gated are shown in figure 4. The notch and trailing-edge extension com-
binations and notch and airfoil-shaped leading-edge chord-extension com-
bination investigated are shown in figure 5. Table I summarizes the notch
geometry. The various configurations will be referred to hereafter by the
number given in table I. Details of fence A of reference 1 and its chord-
wise location and a typical section through the plain trailing-edge flap
and sharp leading-edge extension are shown in figure 6

. Py
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The unswept wings used in the investigation are shown in figure 7.
The unswept wing of aspect ratio 3.57 had the same plan form, trailing-
edge angle, and thickness ratio as the swept wing. For constructional
simplicity, a modified flat-plate airfoil section with a rounded leading
edge and beveled trailing edge was used. The position of the unswept
wings on the fuselage is indicated in figure 2 by the dotted plan form
which represents the unswept wing of aspect ratio 3.57. The aspect ratio
was varied from 3.57 to 1.00 by cutting portions from the tips. The orig-
inal horizontal-tail position was used for these wings. Two additional
horizontal-tail positions investigated with the aspect-ratio-2.50 unswept
wing are also shown in figure 2. These positions were previously used
with the swept wing (ref. 6). :

The force tests, consisting of the measurement of 1ift, drag, and
pitching moment through an angle-of-attack range of about 00 to 28°,
were made at a dynamic pressure of 39.7 pounds per square foot. The test

Mach number was 0.17 and the Reynolds number was 1.1 X lO6 based on the
mean aerodynamic chord of the plain wing. A few tests were made with

the horizontal tail removed and with the plain trailing-edge flaps deflec-
ted 500. Landing gear and doors were not used for the present tests.

Surface tuft photographs were taken for the original swept-wing
model (configuration 1) and with a 0.02b/2 notch with the inboard edge
at 0.74b/2 (configuration 12) from the plane of symmetry. The tufts were
located along the following chord lines: 0.05, 0.15, 0.25, 0,35, 0.45,
and 0.55. The Reynolds number for these tests was 0.885 x 106 and the
dynamic pressure was 24.9 pounds per square foot.

CORRECTIONS

Approximate Jet-boundary corrections, based on unswept-wing concepts,
have been applied to the angle of attack and the drag coefficient. The
methods of reference 7, also for unswept wings, were used to determine
blockage corrections which were applied to the drag coefficient and dynamic
pressure. Jet-boundary corrections were applied to the horizontal-tail-
on pitching moments and were determined by the methods of reference 8.

Support strut-tares have not been applied to the data but, with the
exception of the drag tare, are on the basis of past experience believed
to be small. The absolute values of the drag coefficient are not believed
to be representative of free-air conditions; however, the increments due
to the notches and the changes in tail position and aspect ratio of the
unswept wing are believed to be reliable.
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RESULTS AND DISCUSSION

Presentation of Data

The figures listed in the following table summarize the results of
the present investigation: :

Pigure

Effect of spanwise location of 0.02b/2 notch on aerodynamic

characteristics in pitch; =3°; 8p=0°........... 8
Effects of span of notches and variations of notches on

aerodynamic characteristics in pitch; A =35%; ® =00 . . . . . 9
_Effect of closing notch leading edge and multiple-notch

arrangement on aerodynamic characteristics in pitech;

A=30; 8 =02 v v v i it et e e e e e e e e ee e .. 210

Effect of span and chord of wing-fuselage juhcture notches
on aserodynamic characteristics in pitch; A = 35°; dpg=0° . . .11

Effect of sharp leading-edge extensions in combination with
a 0.02b/2 notch at 0.74%/2 on aerodynamic characteristics
in pitch; A=359; B =00 ¢ ¢« ¢« ¢ ¢« ¢ ¢ o o s v o v v o 0. .12

Effect of various leading- and trailing-edge extensions on
aerodynamics characteristics in pitch; A= 35°; 8r =0° . .. .13

Aerodynamidfcharq;teristics in pitch of a 35° swept-wing model
with and without a 0.02b/2 notch at O.7hb/2; horizontal tail
on and off; /6f o L 1.

Aerodynamic characteristics.in pitch of a 35° swept wing model
with and without a 0.02b/2 notch at 0.74b/2; horizontal tail
on and off; B = 50° .+ ¢ ¢ 4 4 e v e e e e e e e e o015

1Com.parison of the effects of a chordwise fence, leading-edge

chord-extension, and a O.Q2b/2 notch on aerodynamic char-
acteristics in pitch; 3> PO [

Effects of horizontal-tail span on aerodynamic characteristics
inpitchy A =350 . . v v v v o b bt et e e s e e e e e e e e 17

Effect of wing sweep on aerodynamic characteristics in pitch
of a model having swept tail surfaces . . . . . « « « « « « « . . 18

ey
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Effect of aspect ratio on the aerodynamic characteristics
in pitch of a model having an unswept wing and swept
tail surfaces . . ¢ ¢« ¢ v ¢ c e e it e e e e e e e e e s e . . . 19

Effect of horizontal-tail position on aerodynamic character-
istics in pitch of an unswept-wing model of aspect ratio 2.50 . . 20

~ Surface tuft photographs for the 35° swept-wing model with or
without a 0.02b/2 notch at 0.74b/2; &p=0° . . . . . . . ... 21

Effect of Various Leading- and Trailing-Edge Devices
and Horizontal-Tail Span on the Swept-Wing Model

The following discussion is concerned with the results of tests
made to determine the effects of various leading-edge flow-control notches
and leading- and trailing-edge modifications on the longitudinal insta-
bility (pitch-up) of the 35° swept-wing model employed in this investi-
gation. In order to facilitate the discussion only the angle-of-attack
range where the original model, configuration 1, was unstable (a = &
to a = 16°) is being considered, unless otherwise noted.

The data of figure 8(a) indicate that a 0.02b/2 notch located inboard
of 0.60b/2 (configurations 2 and 3) has little effect on the longitudinal
stability of the model. With the notch at 0.60b/2 (configuration 4) the
model is about neutrally stable although short-lived pitch-ups do occur
at higher angles of attack. An outboard movement of the. notch from 0.6b/2
to 0.7hb/2 (configuration 12) has little additional beneficial effect on
the stability for angles of attack up to about 20°, above which the effects
of notch movement are generally erratic.

The 0.02b/2 notch at 0.74b/2 (configuration 12) was selected as the
optimum since this arrangement had neutral stability from about a = 10°
to o = 15° and a pitch-up did not occur until o = 23° was reached.
In addition, a further outboard movement of the notch (configurations 13,
14, and 15) resulted in longitudinal instability occurring at about a = 110
(fig. 8(b)) and the various modifications to the 0.02b/2 notch, including
reducing the span to 0.0lb/2, were detrimental (figs. 9 and 10).

The 1lift coefficient is increased by as much as 0.1 for angles of
attack above 12° depending on the spanwise position of the notch (fig. 8(b)).
The notches have essentially no effect on the drag coefficient of the
model (fig. 8(c)).

Since the separation vortex, which caused a rapid increase in the
rate of change of downwash angle with angle of attack at the horizontal
tail, emanates near the wing-fuselage juncture (ref. 2), various spans
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of notches with the inboard edge at the wing-fuselage Jjuncture were tested
(in combination with the 0.02b/2 notch at 0.74b/2) in order to determine
their effect on the stability of the model. The wing-fuselage Juncture
notches (fig. 11) generally are unsatisfactory since they result in slight
instability at about an angle of attack of 120. Before the instability
occurs these notches, however, increase the stability of the model. None
of the combinations result in better stability than the 0.02b/2 notch

at 0.74p/2 (configuration 12).

Various leading- and trailing-edge extensions were investigated in
combination with the 0.02b/2 notch at 0.074b/2 and, in general, none of
these combinations were satisfactory (figs. 12 and 13). It is interesting
to note that the use of a 0.02b/2 notch on a 0.10b/2 airtoil-shaped leading-
edge chord-extension having the inboard end at 0.68b/2 (configuration 41)
decreased the effectiveness of the extension such that the slight model
stability was reduced to instability (fig. 13).

A comparison of the aerodynamic characteristics in pitch of the
model with and without the 0.02b/2 notch at 0.74b/2 with the horizontal
tail on and off for plain flaps neutral and deflected 500 is presented
in figures 1% and 15. The tail-on data with % = 0 for the original

swept-wing are replotted in figure 14 for ease of comparison. The notch
generally has little effect on the stability of the model with the tail
off (&f = 0° or 50°) but, with the tail on, it provides about neutral

- stability where the pitch-up occurs for the original model (8¢ = 0° or 50°)
(figs. 14 and 15)-. :

A comparison of the effects of a chordwise fence, a leading-edge
chord-extension, and a 0.02b/2 notch at 0.74b/2 (fig. 16) on the sta-
bility of the model indicates that the chord-extension generally is more
satisfactory since the region of neutral stability is the smallest for
this arrangement. The fence and notch arrangements generally have about
the same stability characteristics (the spanwise location was about the
same for these two different devices).» The surface tuft photographs
(fig. 21) indicate that the notch improved the flow over the outer por-
tion of the wing for angles of attack greater than 0° as did the fence
and chord-extension (ref. 2).

The effects of horizontal-tail span on the aerodynamic character-
istics in pitch of the model (fig. 17) were determined by cutting por-
tions from the tips of the tail so that the area as well as the span
was reduced. Decreasing the horizontal-tail span decreased the stab-
ility at a = 0° and slightly improved the stability at about a = 11°
(Cy, about 0.8). This improvement does not appear to be sufficient to
overcome the pitch-up if the static margin at Cp, = O for the shortest
span arrangement is increased to the original static margin because at
higher 1ift coefficients the instability with the shortest tail span
(about 70 percent original span) ig}ggeater than with the original tail span.

co
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Longitudinal Stability Characteristics
of Model with Unswept Wing

It has been shown by means of the tuft grid technique (ref. 9) that
the tip vortex on an unswept wing remains at or very near the wing tip
as the angle of attack is increased. Thus, by cutting portions from the
tips of an unswept wing to reduce the aspect ratio it is possible to have
a controlled inboard movement of the tip vortex. If the horizontal-tail
span is constant for all aspect ratios, the wing tip vortex approaches
the tip of the tail and, if the aspect ratio is reduced sufficiently,
passes inboard of the tip of the horizontal tail. The following dis-
cussion covers the results of a series of tests made to study the effect
of vortex span on the longitudinal stability characteristics of a model
having swept tail surfaces.

The effect of decreasing the wing sweep (0.333 chord line) from 350
to 0° on the aerodynamic characteristics in pitch is shown in figure 18.
The unswept-wing model, although not able to reach as high a 1ift coef-
ficient as the swept-wing model, has a greater useful range of 1lift coef-
ficient since the swept-wing model encounters a pitch-up at about o = 10°.
The unswept-wing model has a slight pitch-up at about a = 19° but this

is above Cj .

A reduction in aspect ratio (and vortex span) from 3.57 to 2.50
generally has little effect on the longitudinal stability of the model
(fig. 19(a)) . . With a further reduction in aspect ratio to 2.25 a pitch-
up occurs at about Cp = 0.4; a further decrease in aspect ratio results
in a more severe pitch-up. In the low-lift-coefficient range (CL less
than 0.3) a reduction in aspect ratio from 2.25 to 1.00 results in a
large increase in stability, the most severe pitch-up occurring at high
1ift coefficients. For a given angle of attack a reduction in aspect
ratio decreases the 1ift coefficient for angles of attack up to about 18°
(fig. 19(a)) and for a given 1lift coefficient a decrease in aspect ratio
results in an increase in the drag coefficient (fig. 19(b)) . !

It was indicated in the investigation of reference 5 that for a 350
swept-wing model lowering the horizontal tail resulted in better over-all
longitudinal stability characteristics. The same tail positions and tail
were investigated in the present investigation with the aspect ratio 2.50
unswept wing (fig. 20). For the unswept-wing model the high tail posi-
tion appears to be above the wake of the wing and static longitudinal
stability exists for the entire lift-coefficient range investigated.
Lovering the tail, and also slightly decreasing the tail length, results
in instability at the lowest 1ift coefficient investigated (fig. 20).

The tail evidently moves into the wake as it is lowered and with the
tail on the fuselage center line it is still in the wake because of the
wing incidence.
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The investigation of reference 10 using a similar model with an
aspect ratio 2.50 unswept wing indicated trends similar to those obtained
in the present investigation for tail positions above the wing-chord plane.

CONCLUSIONS

An investigation conducted in the Langley stability tunnel to deter-
mine the effects of various leading-edge flow-control notches and associ-
ated devices, horizontal-tail span, wing sweep, aspect ratio of an unswept
wing, and horizontal-tail position on the longitudinal stability char-
acteristics of an airplane model have indicated the following conclusions:

1. Of the single leading-edge flow-control notches investigated a
2 percent semispan notch at T4 percent semispan from the plane of sym-
metry had the best over-all stability characteristics, although the notch
did not provide better than neutral stability where the original 350
swept-wing model was unstable (plain flaps neutral or deflected). Various
changes in this notch, including reducing the span, had a detrimental
effect on the effectiveness of the notch in reducing the pitch-up.

2. A comparison of the effects of a chordwise fence, a chord-extension
and the best notch on the longitudinal stability of the 550 swept-wing model
indicated the chord-extension to be the most favorable aevice since the
region of neutrdl stability was the smallest. The fence and notch arrange-
ments had about the same longitudinal stability characteristics.

3. Reducing the horizontal-tail span to about 70 percent of its
original span did not result in satisfactory stability for the plain
swept-wing model.

4. Decreasing the sweep of the wing from 350 to 0° had a beneficial
effect on the stability of the model since the unswept wing was longitu-
dinally stable for 1lift coefficients through maximum whereas a pitch-up
occurred for the swept wing at about a 1lift coefficient of 0.8.

5. A decrease in aspect ratio (and vortex span) of the unswept wing
from 3.57 to 2.50 had little effect on the longitudinal stability of the
model. However, a further reduction in aspect ratio resulted in a pitch-
up at a low 1lift coefficient which became more severe as the aspect ratio
was decreased to 1.00.
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6. For the aspect ratio 2.50 unswept-wing model, lowering the hori-
zontal tail had a detrimental effect on the stability of the model at
low angles of attack since the tail apparently moved into the wing wake.

Langley Aeronautical Laboratory,
National Advisory Committee for Aeronautics,
Langley Field, Va., August 21, 1953.
t

co.!‘*
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Table I .— Deftails of leading-edge flow- control nofches

Notch spar] inboard — \Notch
eage . depth \Type of nofch
NO. | Plan view % b2 location | 4 ¢
% b2
/| 0 —_
Borth sides
paraliel fo
2 | 2 55 5 cenfer line
3 D% 2 58 5
4 [~ 2 60 5
5 U% 2 62 5
6 2 64 5
\4 »

15
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Table I.— Continued

NACA RM L53H31

Norch spar /ﬂgmrd Noo/’mf/; . i
e
NO. | Plon view % b/2 | locaton | 4 é_’ ype of nofc
% b2
| Both srdes
parallel to
7 2 66 5 center line
8 [\ 2 68 5
9 2 70 5
10 2 72 S
7 D% 2 73 5
/12 % 2 74 5
\'d
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Table T .— C‘o_nf/nueo’

L

Nofch span inboard  |Nofch
edge depth [Type of nofch
NO. | Plon view % b2 | locaton | % ¢
% b2
Both sides
parellel fo
/3 ' 2 76 5 center line
/14 2 78 5
/15 % 2 &0 5
| W
Both sides paralle/
16 2 60 2/ 1o center line.
2 | Cap covermg notch
from Oc to 2/ ¢
2
17 _ 2 80 241
2
v
I Both sides
parallel to
'8 / G 5 center line

15
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Table I - Continued

NACA RM L53H31

Nofch spar /ﬂgglagd /Voglchm - -
e,
NO | Plon view 9% b2 /ocgaf/on % 'g ype of nofc
% b2
' | Both sides
19 / 73 5 | poratlel to
2 _ . center line
20 / 74 5
2/ D% / 76 5
_ I}
22 D% 2 73 5 V notch
# D% f 73 5 | v noreh
‘ 2at
&4 leadng- | 74 5 Flared notch
, edge
4at15%¢

CQN‘ ;’\’AI '
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Table I- Confinued

c'x,

Notch spar inboard  |Nofch :
edge depth |Type of nofch
NO. | Plon view % b/2 | location | % C
% b2
25 B% 2 74 5 Skewed
600, Multiple
26 2 an 5 notches paralle/
74
fo center /ine
Wing - Both sides
2 fuselgge S parallel to
' Junctire center line
27
2 74 5
Wing -
4 fuselage 5
I juncture
28
2 74 5
Wing-
8 fuselage 5
' Juncture
29
2 74 5
' Wing -
, 12 fuselage 5
Junctare
30
2 74 5 NP
SINACA

17
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Table I- Continued

NACA RM L53H31

Noreh sparr /ﬂbggd /Vofchm - £ noteh
eage e, e of nofc
NO. | Plan view % b2 /oc%f/on % é’ P “
: % b2
: Wing - Both sides
« 2 fuselage 10 parallell to
' Juncture cenfter [ine
31/ - -
2 74 5
Wing
15 fuseloge /0
1, Juncture
32
2 74 5
33 2 74 5
34 [\ 2 74 5
35 D% 2 74 5
36 2 74 )
' %
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TableI - Concluded
Notch spar /nggagd | /Vooflc{bﬂ7 _ i
e .
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X
Relative wind

Realative wind

Figure 1.- Stability system of axes. Arrows indicate positive direction
of forces, moments, and angular displacements.
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056 fo&/z

(a) 0.02b/2 riotches with both faces parallel to airstream.

Figure 3.- Detail and locations of single notches.
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(c) V-notches.

< 74b/2 .04tz | 742
o o o282

‘ 5~
. : 05¢
ACG,;? gsed.gver .025¢ /,‘]‘7-/"3
noiches ar . . - . .
60b/2 and .80 b/2 —J\g\g ~NACA ~

(e) Typical profile through notch.

Figure 3.- Concluded.
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{e.74b/2

N L
|\\, 08
N o2

ah‘.aeb/z _.

<. 74/2
<60 b/ ﬁﬂ

(a) Multiple notches. Streamwise depth of notches is 0.05C unless
otherwise noted. ‘

@) Also tested wiitout nofch at .74 b/2.

.74 b/2 . , _«Es b/ -]  sl46b/2
Y C _
0262 N '.f.'ozza/z
°
_ L 74b/2 _ 74 b/2

46 b/2 > - | 362w [ 7]
N 02 . N\? . :VVW -
672 212 I ~\.353¢

N ‘ 0282
S

(b) Notch and sharp-leading edge conmbinations. Streamwise depth of
extensions is 0.05¢ unless otherwise noted. Thickness of exten-
sions,kQJOBE.

i

‘Figure L4.- Details of multiple notches and combinations of sharp-

Qe S

leading edge extensions with a 0.02b/2 notch at 0.7T4b /20

:win":’f_ 3
C
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l— 74 /2 | .74 b/2 |68 b/2+ | 105/2
. .
| @ i | s04b/2
r.ozb/z 02672
N ) 10¢
J’\ 01 “sheet metal
.4/5-;&‘

Sask2 = TTU25¢
O Also tested without nofch.

Figure 5.- Trailing-edge extensions and airfoil-shaped leading-edge

extension in combination with a 0.02b/2 notch.

Typrcal section through sharp leading - edge extension
N
.
Typical section through flap normal fo funge fine

Figure 6.- Details of fence A, section through sharp leading-edge
extension, and section through trailing-edge flap.
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Figure 17.- Effect of horizontal-tail span on aerodynamic characteristics
, 1n pitch of a 35° swept-wing model. &¢ = 0°.
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(a) Variation of Cp and o« with Cr.
Figure 19.- Effect of aspect ratio on the aerodynamic characteristics in

pitch of a complete model having an unswept wing and swept tail
surfaces. dp = O°
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Drag coefficient, S
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Lift coefficren, ¢y
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(b) Variation of Cp with Cf.

Figure 19.- Concluded.
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Original wing 0.02b/2 nofeh at 074 b2

a
(deg)

2

L-80300

Figure 21.- Surface tuft photographs for the original wing and notched
wing arrangements. Reynolds number, 0.885 x 100.
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