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. NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH MEMORANDUM

LOW-SPEED CHORDWISE PRESSURE DISTRIBUTIONS NEAR
THE MIDSPAN STATION OF THE SLOTTED FLAP AND AILERON
OF A 1/4-SCALE MODEL OF THE BELL X-1 AIRPLANE WITH A

4y _-PERCENT-THICK, ASPECT-RATIO-4, UNSWEPT WING

By William C. Moseley, Jr., and Robert T. Taylor
SUMMARY

An investigation was made in the Langley 300 MPH 7- by 1l0-foot tunnel
to determine the low-speed chordwise pressure distributions near the mid-
span station of the slotted flap and aileron of a l/h—scale model of the
Bell X-1 airplane with a wing of aspect ratio 4, taper ratio 0.5, 0° sweep-
back of the 40-percent-chord line, and a modified NACA 64AOO4 airfoil
section.

The changes in pressure distributions due to deflecting the aileron
and slotted flap, while generally similar to changes in pressure distri-
butions obtained on thick wing sections in previous investigations, dif-
fered to an extent which will be significant in certain design problems.
For the thin section of the present investigation, the pressures near the

4 leading edge of the flap and aileron were larger than those of the thick
airfoils.

Most of the change in shape of the pressure distribution caused by
aileron deflection occurred directly in front of the aileron. The flap
and aileron section hinge-moment coefficients agreed with previously
published force data on the same wing. Deflecting the flap had little
effect on the aileron hinge-moment parameters.

INTRODUCTION

As a part of a flight-research program designed to study aerodynamic
characteristics in the transonic and low supersonic speed ranges, the
National Advisory Committee for Aeronautics is modifying the wing of the

i Bell X-1 research airplane. The proposed wing is to have an aspect ratio
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of 4., 8 kaper ratio of 0.5, a° sweepback of the 0.40-chord line and an
NACA 64AOOL airfoil section with a modified trailing edge.

A wind-tunnel investigation to determine the low-speed static sta-
bility and control characteristics of a 1/L-scale model of the Bell X-1
airplane modified to include the L4-percent-thick wing has been made by
the NACA (ref. 1). 1In order to obtain some information on the aerodynamic
loads at low speed, chordwise pressure measurements have been made on the
wing at two spanwise locations. The spanwise stations were selected so
that typical pressure data could be obtained over the slotted flap and
aileron, and correspond to proposed orifice locations on the full-scale
wing. This paper presents the results of the pressure-distribution meas-
urements made in the Langley 300 MPH 7- by 10-foot tunnel.

SYMBOLS

Sp pressure coefficient, §97§_2 =1-P

total pressure in tunnel, 1b/sq ft

12 pressure; coefficlent, =0
q

P local static pressure, 1lb/sq ft

p, free-stream static pressure, 1b/sq ft

o} free-stream dynamic pressure, 1b/sq ft “
o angle of attack of fuselage center line, deg

b/2
mean aerodynamic chord, g\jﬁ cgdy, £t
0

el

S wing area, sq ft
b wing span, ft
e local chord, ft

e chord of the aileron equal to 0.25e, ft
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y spanwise distance from plane of symmetry, ft
ce chord of the flap equal to 0.27c, ft

5 chordwise coordinate, from wing leading edge parallel to plane of
symmetry, ft

df deflection of flap, deg

deflection of aileron, positive when down, deg

a
Cn wing section normal-force coefficient,
at station 0.512b/2:
i 0.75¢ cos of S
< <sP : SPJ ax + =22 (SP' - spl)dx
0 A O.fpe & 2
at station 0.805b/2:
0. T0c V(e
lf (SP . spl>dx 228 2 (sP - 85 >dx
=g 5 ¢ 0.70c \ U £
¢y, wing section pitching-moment coefficient,

at station 0.512b/2:

§.75¢

i)
= i (SPu = spl)(o.esc x)dx +

c
QL-J[ <S =S >(—O 498c cos 8¢ + 0.T48c - x)dx
P Pal e ifi e

c2Jo.73c \ U b/ )

at station 0.805b/2:

1 GLoe \
i Sp_ - Sp.)(0.25¢c - x)dx +
2 \,/; ( B Ty 9200

(e]
;L.Jf l[se -s ) ~0.50c cos 85 + 0.T5¢ - x)dx
2Jo.700 \Tu F1 ( ° )
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Cne flap section normal-force coefficient,

(&4
at station 0.512b/2: —1 Jf (sP = spl>dx
O.27C O.75C u

Chp flap section hinge-moment coefficient,

e

at station 0.512b/2: L J Ep = o )(0.748c - x)ax
2 u 1
(0.27e)" > G.75¢
Cny aileron section normal-force coefficient,
1 c
at station 0.805b/2: Jf (s s )dx
/ 0.30c 0.70c 2 5

cha aileron section hinge-moment coefficient,

c
at station 0.805b/2: ————l——-—u/\ (SP - SPZ>(O'75C - x)dx
0.70c \ “

(0.30¢)?
Subscripts:
u upper surface
1 lower surface

Stability derivations are written in the following form where the
subscripts outside the parentheses represent the factors held constant
during the measurement of the parameters:

Cny = (Bcn/aa)B
Ch,, = (Bch/aa)6
S = (Bch/é‘(‘))CL

MODEL, APPARATUS, AND TESTS

The model used during this investigation was a 1/l-scale model of the
Bell X-1 airplane and was mounted on a single strut support in the Langley
300 MPH T7- by 10-foot tunnel (see fig. 1). The geometric characteristics
and general dimensions of the model are given in figure 2. The wing
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incorporated into the model for the present tests had an aspect ratio

of 4, a taper ratio of 0.5, 0° sweepback of the 0.40O-chord line, and a
modified NACA 64AOO4 airfoil section. The airfoil section was modified
rearward of the 0.70-chord line so that the wing would have a constant
trailing-edge thickness of 1/16 inch for simplicity of construction. The
wing was made of a steel core covered with wood and wrapped with glass
cloth impregnated with paraplex. The flaps and ailerons were machined of
aluminum.

The wing had a 0.25c aileron that extended from the O.98b/2 station
inboard to the 0.68b/2 station. The aileron had a round-nose overhang
balance of 0.20c, and a gap of 1/64 inch between the wing and the aileron
nose. A 0.27c single-slotted flap extended inboard of the aileron to the
Jjuncture of the wing and fuselage. The flap was hinged externally at
the 0.748c station, 0.022c below the chord plane. Details of the slotted
flap and aileron are given in figure 3.

The pressure orifices were located on the upper and lower surfaces
of the left semispan at the 0.512b/2 station and the 0.805b/2 station.
These stations were selected to correspond to actual orifice locations
proposed for the airplane and are believed to render typical chordwise
pressure distributions across the slotted flap and aileron. Ordinates
for the pressure orifices are given in figure 4 and chordwise locations
are listed on all tables of data (tables I to XXVIII). An asterisk before
stations in table indicates a lower-surface orifice.

All tests were made in the Langley 300 MPH 7- by 10-foot tunnel at a
dynamic pressure of 25.86 pounds per square foot, which corresponds to a
Mach number of about 0.13 and a Reynolds number of about 1.2 X 106 based
on a mean aerodynamic chord of 1.48 feet. Flap deflections of 0°, 20°,
309, 35°, 40°, and 45° and aileron deflections of 0°, +6°, and +12° were
investigated through an angle-of-attack range from -6° to 24°,

PRESENTATION OF THE DATA

The results of the investigation are presented as tables of chordwise
pressure coefficients for the two spanwise stations (tables I to XXVIII).
Also presented are typical plots of chordwise pressure distributions and
summary plots of the integrated coefficients (figs. 5 to 10). The section
coefficients were obtained by a '"step by step" integration process using
an automatic digital computer and applying factors which weight the data
according to orifice location. Comparisons were made between section
coefficients obtained by the digital process and conventional mechanical
integration and were found to agree within t2 percent. The integrated
coefficients are plotted against corrected angle of attack; all other
plots and tabulated data are presented at nominal values of angle of attack.
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RESULTS AND DISCUSSION

Section Pressure Distribution

Typical section pressure distribution for the slotted-flap station
(0.512b/2) and for the aileron station (0.805b/2) are presented in fig-
ures 5 to 7. Since pressure data are not available on an NACA 64A004
airfoil section at low speed comparisons are made in this paper using
pressure-coefficient data for a 6-percent-thick plain airfoil (ref. 2).

A direct comparison was not available for a thin symmetrical airfoil
equipped with a slotted flap or flap-type aileron. However, in refer-
ences 3 and 4, pressure distributions are given for an NACA 23012 airfoil
with a 0.2566¢ slotted flap and a 0.20c plain flap and an NACA 23021 air-
foil with a 0.2566c slotted flap. Although the data of references 2 to L
were taken from two-dimensional models and are therefore not directly
comparable to the three-dimensional data of the present tests, it is felt
that some generalities may be determined from a comparison.

A comparison of the pressure-coefficient diagrams at 8¢ = 0° and
8g = 0° (figs. 5(a) and 6(a)) with the pressurc-coefficient data of ref-

erence 2 indicates a general agreement over the forward portion of the
wing. As the slotted flap was deflected, a comparison of the pressure-
coefficient data with the pressure-coefficient data of references 3 and 4
shows higher pressures near the leading edge of the slotted flap on the
modified NACA 64LAOO4 airfoil. Similar differences were noted when com-
parisons were made of the aileron pressure-coefficient data and the
pressure-coefficient data for the plain flap of reference 3. In addition,
the pressure-coefficient data of reference 3 showed a double-peak pres-
sure region near the nose of the slotted flap which was not present on
the slotted flap of the present investigation.

It should be pointed out that a 2° incidence existed between the
wing and fuselage for the X-1 model (see fig. 2) and should be considered
in the foregoing comparisons. In addition, the number and locations of
the orifices over the slotted flap and aileron of the present wing were
different from those used on the models of references 3 and 4.

General agreement between the present data and the data of refer-
ence 3 was obtained in that a rearward shift of loading occurred when a
given 1lift coefficient was obtained at low angle of attack by deflection
of the slotted flap. For example, comparison of the pressure diagrams
for the slotted flap at &f = 0°, &f = 209, and &¢ = 35° at a low
angle of attack indicates that increasing the flap deflection and
decreasing the angle of attack to obtain constant section normal force
reduced the magnitudes of the pressures near the leading edge of the wing
and increased the pressures at the leading edge of the flap.
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Comparison of the pressure diagrams for the slotted flap at d&f = 0°,
Bf = 209, and & = 35° (fig. 5) for the same angle of attack indicates

that deflecting the flap increased the pressure coefficients over the
entire upper surface of the airfoil at angles below about a = 3° which
is about the beginning of the stall with the flaps deflected. The pres-
sure coefficients over the lower surface of the wing were decreased as
the flaps were deflected.

Comparison of the pressure diagrams for the aileron at &g = 0°
and &g = +12° (fig. 6) indicates that deflecting the aileron has little

effect on the shape of the pressure distribution of the main portion of
the wing, except immediately forward of the aileron. Increased pressure
coefficients were obtained over the leading edge of the aileron as the
aileron was deflected. These general trends were noted for both the

&¢ = 0° and &f = 35° configurations (figs. 6 and 7).

Section Normal-Force and Pitching-Moment Coefficients

Slotted flap.- The effect of deflecting the slotted flap on the wing
section pitching-moment coefficients and wing section normal-force coef-
ficients is shown in figure 8. Also presented are the flap section hinge-
moment coefficients and flap section normal-force coefficients. The data
for the wing section pitching-moment coefficient for the flaps-retracted
configuration show slight instability about the 0.25c point of the section
with a stable break preceding the stall by about 0.20cp. As the flap was
deflected, this stable break tended to decrease until at flap deflections
of 359 and 40° the section was unstable throughout the normal-force-
coefficient range. The data of reference 1 for wing-fuselage pitching-
moment coefficient showed similar stability trends for &¢ = 0° and

5f = 35°. The section normal-force-curve slope Cno Was about 0.080,

which compared very favorably with the two-dimensional data of reference 5
which gives a value of oy 0.088 for a Mach number of 0.3 for an

NACA 64AQO4 airfoil section. The optimum flap deflection was 35° which
substantiates the force data of reference 1. The flap had a large loss

in effectiveness at op = 450 which was also noted in reference 1.

The flap section hinge-moment coefficient was generally linear with
flap deflection up to optimum flap deflection (8¢ = 35°). The section

hinge-moment parameters Che and Chf6 were -0.0042 and -0.0102, respec-
o

tively. The data for flap section normal-force coefficient showed that
the wing with deflected flap was generally stalled at angles of attack
greater than o = 4° to 6°.
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Aileron.- The effect of deflecting the aileron on the section pitching-
moment coefficients and section normal-force coefficients is presented in
figures 9 and 10 for the flap deflected 0° and 35°. Also shown are the
aileron section hinge-moment coefficients and aileron section normal-force
coefficlents.

The data of figures 9 and 10 for section pitching-moment coefficient
show slight instability about the 0.25¢ point of the section with a stable
break as the stall was approached for all aileron deflections. As noted
previously, the data of reference 1 for wing-fuselage pitching moment
show a similar stable break as the stall was approached.

The section normal-force coefficient at the aileron station generally
varied nonlinearly with angle of attack, but section normal-force-curve
slopes ng of 0.070 for the flap-retracted configuration and of 0.080

for the flap deflected 35° were obtained at 0° angle of attack. Deflecting
the flap increased the section normal-force coefficient at the aileron
station.

The curves for aileron section hinge-moment coefficient were reason-
ably linear throughout the angle-of-attack and aileron-deflection ranges
investigated for both flap conditions. The section hinge-moment param-
eters were generally the same as the values determined for the complete
aileron from the strain-gage data of reference 1. The values of the
hinge-moment parameters chaOL and cha6 were only slightly changed by

deflecting the flap 35°. They are -0.0020 and -0.0057 for the flap
retracted and -0.0028 and -0.0060, respectively, for the flap deflected 35°.

CONCLUDING REMARKS

An investigation was made in the Langley 300 MPH T7- by 10-foot tunnel
to determine the low-speed chordwise pressure distribution near the mid-
span station of the slotted flap and aileron of a 1/4-scale model of the
Bell X-1 airplane with a 4-percent-thick aspect-ratio-4, unswept wing.

The changes in pressure distributions due to deflecting the aileron
and slotted flap, while generally similar to changes in pressure distri-
butions obtained on thick wing sections in previous investigations, dif-
fered to an extent which will be significant in certain design problems.
For the thin section of the present investigation, the pressures near the
leading edge of the flap and aileron were larger than those of the thick
airfoils.

Most of the change in shape of the pressure distribution caused by
aileron deflection occurred directly in front of the aileron. The flap
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and aileron section hinge-moment coefficients agreed with previously
published force data on the same wing. Deflecting the flap had little
- effect on the aileron hinge-moment parameters.

Langley Aeronautical Laboratory,
National Advisory Committee for Aeronautics,
langley Field, Va., December 1, 19553.
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TABLE II.- PRESSURE DATA OVER A MODIFIED NACA 64AOOL ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.

da = 0°

d¢ = 20°;

STATION 0.512b/2;

Pressure Coefficient,Sp
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TABLE III.- PRESSURE DATA OVER A MODIFIED NACA 64AO04 ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.

By = 0

Sf = 5005

STATION 0.512b/2;

Pressure Coefficient ,Sp
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TABLE IV.- PRESSURE DATA OVER A MODIFIED NACA 64AO004 AIRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.
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TABLE V.- FRESSURE DATA OVER A MODIFIED NACA 64AOO4 AIRFOIL SECTION AT SEVERAL ANGLES OF ATTACK

By = 0°

8f = hOO;

STATION 0.512b/2;
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TABLE VI.- PRESSURE DATA OVER A MODIFIED NACA 64A004 ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.
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TABLE VII.- PRESSURE DATA OVER A MODIFIED NACA 64LAOO4 AIRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.
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STATION 0.512b/2;

Pressure Coefficient,Sp
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TABLE VIII.- PRESSURE DATA OVER A MODIFIED NACA 64A0O4 AIRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.

B, = -120

5p = 35°;

STATION 0.512b/2;

Pressure Coefficient,Sp
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TABLE IX.- PRESSURE DATA OVER A MODIFIED NACA 64AOO4 AIRFOIL SECTION AT SEVERAL ANGLES OF ATTACK .

By =8P

Bp = 359

STATION 0.512b/2;

Pressure Coefficient,Sp
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TABLE X.- PRESSURE DATA OVER A MODIFIED NACA 64AOO4 ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.
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TABLE XI.- PRESSURE DATA OVER A MODIFIED NACA 64AOO4 AIRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.
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TABLE XII.- PRESSURE DATA OVER A MODIFIED NACA 64AOO4 ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK,

8g = 6°

Bg = 0°%;

STATION 0.512b/2;

Pressure Coefficient,Sp
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TABLE XIII.- PRESSURE DATA OVER A MODIFIED NACA 6LAOO4 ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK .
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TABLE XIV.- PRESSURE DATA OVER A MODIFIED NACA 64AOO4 ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK .

g = ~-12°
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STATION 0.512b/2;

Pressure coefficient ,Sp
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TABLE XV.- PRESSURE DATA OVER A MODIFIED NACA 64A004 AIRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.

STATION 0.805b/2; &, = 0°; &, = 0°

Pressure Cofficient ,Sp
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TABLE XVI.- PRESSURE DATA OVER A MODIFIED NACA 64AOO4 AIRFOIL SECTION AT SEVERAL ANGLES OF ATTACK
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8p = 20°;

STATION 0.805b/2;

Pressure Coefficient , Sp

CONFIDENTIAL NACA RM L53118

12° |a= 15°

Q

=9°

Q

a=6°

a=3°

00

Al

Q

a=-6°

VOOODO0DHHOAOTROTAONONOMM~ANNWMAVONNOWHN HO®
NN AHANHOMNDROOOHHHHOND YT HO TN T T O
OSSO0 FAMYTOVDONNOHNDOOODOD O HO HHHQ M WD~
® % 9 % o o B o o e v s 8 s e 9 s & s s eele s s s e 0 e e s 80 s aese e

el T A e e AR Rk R e R R R e R R e R R R R e R R e R R R R ]

DOV TLTAGTVOVTLHVVAOAMNALVHNOOOOAVAROVOWOAMNHHOIN N
NAQQQQAQTTOUEAHMNSETNTONROVVOVOVMNHOTOTTO HORMNNO
VOO0 DODOHAMNONOOHTDOOOOOSNMMHOHHAH®R QMO
© 9 % 0 2 0 0 0 2 0 0 T L0 0 0 0 P P NP OSSN e e e e e
Al A A A A A" Al e R R R Rl e R R e R R R R R e R R e R e R ]

OMMOOLOADLMNOVNSNVOTAAHANROMNOTRDHONNMNOMONSYT HHH®
WO OOoONMNAN~OVYTHNMNHOONMTOAMNOMNTANNMHOVOONANDOVNHO O
VOO OO0O00OONDNHAYOVONOOAONOOMNMYVVVNTMNOAOOOHHHN M

L 2 e e D R R D I T B I S SR B S B T T ST B T TN T T S S T R R T T T )

A QRN H A HArdrH e dl T H el A Al

QANMOVLVLOVT HNOATOVITVHOANAWDMNOWOAN HOAN MO N0 O HO
FHOHARAYTHDHOAMNYT HOYOANF-OMNMODMHOOVORADDHO AMNWYVOO ®
OFITTITQAGOMNMMNANTODONNOCOHMMMMANRARAHOONOOOOOOHH
L T T S T S T S

HRAQQQMQMQ A Al A A A A o

LOLLTVOHMNVUVLDETHOLOOMNMAQUOVIMNSEN~ONWVOOMTOVMNO H~
O TNOVROANHLTDVDWWOOMNMNMM~ENROVTONVMANHNTON AW
MUOLLYTETTIINNQATEONO0OCOOHAMMMANARAHHOAAONOOOOOHH
® 8 4 5 4+ 0 3 0 ® T P T T L G L B e S e 8L S A O e S e N e e s e

QRN A A el A A" T H A" el e e

CLVOMAROAMNTARA~-OVMNOTMNHQANSTOOOTEHANT OO Y N0
MAFHEHONLMOMCOANCOOMNVOVOVUTHEHLLAVMNAOVYT RN RN WONM
OMOOVLTMIMINIRATOEDNOCO000OHANARARAHHHHOOARAOOOO0OOO

L B R L I I L A B I R D T T I T I I I R S S I S S S S R S T N T )

Qe A A A LB el R Rl R e R R Rl R R e R R ] Al

CRMOATI-CMNOONNOANDONTONTTTONMOMNSHOVONY OMNO®ONWO
FOROTITLLLMNOTARNHAHHOMSNVATOMNHNMYMNOATOHQM MMM M GO
oA HOHAHHHOOOHMNANARAHHHHOOOOOOO0OO0O

L I T T S T S T S S S S S S S W SR Y

AR Rl al e R R e R R el e e e e R R e e R R e R R R R e R B o R IR IR R R [ et st e

OU-EASGLNYTOD OO HOMOOOMMMNOANDOMNHAMNAWVO T AN~
MUOUDODAHOATOVDOLTHORMOVANOHNOMNAHALVRHONVART VWV
VOO0 HHAAANTMNAQRHAHOOFHAARHHAHAHOO00O0O000O0000
L I I I I I ) L I I I I I I R D R T R T R R R R D T I T R Y N N TR )

b b e Rl e R e R R R R R e R R R R e R e e R e R e e R e R R e R R R R R e R R R R ]

X

ONOOO0O00O0O0OONOO0O0O0O0O0COO0OMNINOOO0O0OOOMNINOOOOOOON
OCNANOO0OO0O0O0O0O0ONNOCOOOOO0O0O0OVANOOOOONVLANOOOOOO
OrililnO 0000 O0NHANMOOOOOONOOHANMOWLOMMEOHANWOWMC MO
COO0OF M VVOOOHAUMNITIVWONNNNNOOOAONNNNOOO00 0

L e L I e L T I I e T S R Y S R T T T T T T T T )
* kK ok ok ok ok ok k K * ok ok K ok ok K K ok

CONFIDENTIAL




NACA RM L53L18

4

TABLE XVII.- PRESSURE DATA OVER A MODIFIED NACA 64AOO4 AIRFOIT, SECTION AT SEVERAL ANGLES OF ATTACK.
8g = O°

5f = 500;

STATION 0.805b/2;

Pressure Coefficient, Sp
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TABLE XVIII.- PRESSURE DATA OVER A MODIFIED NACA 64AOO4 AIRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.
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&p = 359

STATION 0.805b/2;

Pressure Coefficient, Sp

CONFIDENTIAL

NACA RM 153118

15°

2%

Q

a=9°

az6°

AL e

00

@z-6°|lg=:3° 10

VWOOMNDDOMNMAN-HOTOMOWODOOTOVMNOO~HIROAMUAHANMOAMO
NULLVLVLVOYOOVONNOOVVODTMNHHOVOVVLVLTTANNRODHOITMNDOD
ONDDODOODODODODOHMNITOVDDAOHTVODDODDVVDDDOHOO HHNQM TN
® 6 4 % e 4 s 8 8 8 8 s 4 s s 8 T s e s s s e s e e s e s e s %o e e e

el Al Al Al e A e

NOAAQRA+LLLOVOARVNFOLOVOMNHONLHAONAONOCOOANLTOFNNTOMO®
MWLM PADEOMOVARHARONHAORAAAQNONTNROHMOMODN® VW
ODOOODODODODONMNMIINDANOONDODODOONNNHAOOHHAR MY
® 5 0 2 0 9 0 0 0 0 0 0 0 P 0 0 S G 0 L 0 N0 P ST O S O0L SO 00 000 00
Al A A Ao Al el ATl

IO HOQANMNODOYTHHNVMNMNLLNODODTNOHTTTMNOOHOWWO VN
MECEAYOCONYTOLHNHEHOOVOVOTOAMNO+ONTMNVOLONOYTMVOTO VXA
tOOHOOOOODOHAYTWLINMNODANOOMD-NVOVITHAOOFHHRMMK
@ 9 8 ¢ 6 0 % 4 9 6 0 0 4 4 8 0 0 0 0 0 0 0 0 0 6 0 0 a4 0 e 0 0 s 90 0 0000

HAQQQAQMQQQQ - A Hd Wl dd e Al

COOHHOWMOAOANYTFrIROANHMNOMNWNNOMYTODHARWLOAVORMOMNOMOLW
AEHHQROLOMNMAFOMNOMNHOAMOHE-ONHAOVTONINMODDOMNO I~
OULLWVLMAVNYNYTHNTOVONOANAOHNMNTTFMMMMANODANOOOHHHA

® 6 o e 6 & % s 0 0 0 6 9 0 e 8 0 ° 0 0 8 0 0 & s s 0 s 0 0 G e % s e b o e 00

QR QRN A HeeH el H e LR R R R Rl ]

HEOMONNATTOMNOAQRUVUTOVVVFHONTRDONONOMNODITANMETMNONO
MO HTNUVUTHOOANOMNH>EOQANANANTHOWMNQSNSOMOVO MDA
SO EHNNTTMNEHTDOVOANOOHMNETMMMMNAANROODNOCOOO HHN
© 9 9 ¢ 0 8 6 0 0 8 0 0 9 6 0 8 0 0 0 8 9 P S S O G L O 0 0O e P e 009 0 o0
QRO el e e

HQAULFMAAMNONYTODONRNTNOLWLAMNMETOAMNAHTOONDONAMLL O
QNOMHEHAHOALOVQAHEMNEHOAQRMMNOHHRTTOMNSMON~WHOMOOOMM~OMLL
CVTAVTLTLTLTMMNITOVNEDONNOCOCOOHATMNMMANANRODANOOOO HHH
© 0 6 0 0 0 ° 0 8 4 0 0 00 8 0 O 0 P T S 00D IO S e NS s 00 o0
QA A A A A HeHrd Tl AT T Al A Ao

HhQMOYTTTTOVTONYHOQMTOLOROTTFLMNMNNOSRN-OVRHOM
OCOAHYMNHAHHAVOOAOHWWVLVUWLMNOAONONMNODVLMMO HART VOO
HMAMQAMMMMMAOQAERANO0O0OO0O000OHMMARAARARHHAHONAONOOOOOOO
® 9 4 ® % 2 0 8 9 6 % 0 0 0 6 0 6 5 0 6 0 4 0 06 0 9 % 9 e 0 e e 0 0 e s O 0 s 0o

ey A e Al el Al A Helvri e

AN HOOLMNODMOTAMOHRNMAVDOOMNEHOHWOLOMM HO
QAEHNMOVOMNMMEHITANROVTNAFMNOVALVMNONYTMNMARAWNDO HEHYTTO0\0
HOOAOAHAHQRQAAQAAQRAAAMNHARARHHAHOO0OO0OOHARARANAHAAAAONANOO0OOOOOO
LI T I Y I DK I 2 I D R R D B U I T R R R D D IR SR L R R R IR R R e 4 4 & o o v

LR R R e R R R e R e R e R R e R R R e R R Rl e E e R e R R R R R R R R el

£ 13

oONO0O0O0O00O00OONO0O0O0O00O0DO0OMNINO0OOO0O0OOMINOOOOOOOn
OANOCO00O0OOONNOO0OCOO0OOTCOCYARNOOOOOMVLRINOOODOWN
OrQNO000QCOAHAWMOOOOOOMOCOHNWNONMONOHAWMOWOWLMO
COO0OHAMNTNWVVWOOOHNMNITOVONSNNNOODOAOGISISD0OO0NOO0

e & o o o o @
k %k *k % k& X X X % X * k k x %k %k %k X X

CONFIDENTIAL




NACA RM L53L18

TABLE XIX.- PRESSURE DATA OVER A MODIFIED NACA 64AQO4 AIRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.

= no
By = O

8p = 40°;

STATION 0.805b/2;

Pressure Coefficient,Sp
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TABLE XX.- PRESSURE DATA OVER A MODIFIED NACA 64A004 ATRFOIIL SECTION AT SEVERAL ANGLES OF ATTACK,
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STATION 0.805b/2;

rressure Coefficient,Sp
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TABLE XXI.- PRESSURE DATA OVER A MODIFIED NACA 64AO04 ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.
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TABLE XXII.- PRESSURE DATA OVER A MODIFIED NACA 64LAOO4 ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.
STATION 0.805b/2;
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TABLE XXIII.- PRESSURE DATA OVER A MODIFIED NACA 64LAOO4 ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.
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STATION 0.805b/2;
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TABLE XXIV.- PRESSURE DATA OVER A MODIFIED NACA 64A0O4 AIRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.
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TABLE XXV.- PRESSURE DATA OVER A MODIFIED NACA 64AQO4 AIRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.
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TABLE XXVI.- PRESSURE DATA OVER A MODIFIED NACA 64A004 AIRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.

5f = OO;

STATION 0.805b/2;

Pressure Coefficient,Sp

CONFIDENTIAL NACA RM 153118

a=12° |a=15°

a=9°

as6°

g=3°

00

a=-6° |@=-3° |a

COOMACHNLVTOVLROMNEOA~OOVTVNUVUTIFDANHAIANDOTNOOO VW
DO OF-OHUTWNONMNMLARAOMNHOHOTLANMMNMONHANL QAN EHNMHAOHM Q
OO ODODDONMNNMEOOAANOCONDNDOOOOONMMARNNRNMDOHHNM YT
L T T S S S S S S S S S S T S

Wl e el HrQ e A A A A el

CLOOLMOVOMOYTAMNDDTVOOVOVVOOAOMMETYTMHYTOVOARM-HOTOVODODDLON
MOV HMNOAOLVIMEYTONOY HAOMMAA HHO DN OMNME N
NODDDDOANDOAHAQATU-ODAOAONOONDOM™--VVOVRMNOVODANOHNM T
@ 8 @ 4 3 0 & 4 4 2 0 @ 4t 2 0 0 0 s 0 0 00 O L 0 0 0 e 0 e 2 e e s et e s e o

ArrrHrdl el HreQ@H A e

AN HEAE OO QOVUTTOHHOOVEMNHOYTHOQRQAENOTHENANDONT O
OOLWTOLLONROOT-VWNODVARLVOOTOMNHLLOWVLNOMMO OO VMNN-MO
MAONO OO DO -EMNTONDOAONANNONLWVITTMIMNMOVLOVONDODONOCOHH
I I T I I R T I R N T B RN B

A dlr e e el el Heide

DMOOMNODOVMONOWVONNMNOALNVRHNMNMMFHOOAATOOVNOVTNANONYO
MOCDOOULOOATFrRUVOVTOOHN>OVUMOWMOTVOMSTAWLMOYTOI-HNO
QAAAHHAHSTIMQAQAVOONNAAANAHOTMNARHHANAODOAONOO H

L T T L T S S S R S S N S N RS T )

HOQRRNRN ™ HrerHrHH el e e

T QRUVMNTMNOLLVIAVARODVOMNMENMFACOULHMNVOWVOVOYETNROAONHOWVO
OMUVLMNMOYTITOMNLNLITILOMNMNOTNO-NADHN HON HW M- M-
AEMNOOVTMNMNMNMAINNONRAOCOOHOOWLNAARAEHHEHHANDDODOAONOOO
L I I I I I I )

QA v e eSS inbalal

MEEHOOFMOMUATONNAROMNHTOANNRODOMVOAAD+NOVOMNODOHN®®
OHALOAOLMNAMNAVLYVIITI-OOANANOVNEMNAAOOVYIEHOOVONOVOOTOODOO
HAARHQRRQAAARAHAHOOOOOOONOOOUMMAHHOOAANNDOODAAAONO
® 0 % 0 9 8 0 0 9 2 0 0 8 0 G 6 0 0 0 9 G 8 TG 0O O G 0 e 0 G 0 e 00 s e

Al Ay A H el Al Ao S

VNOAWLNLOVOMNOAOOMMVDOMNODONMHHRORA>OMNOMOVLVNTO-HD
VEMNIHYTOAAYH-VFHAWFANONTOTOANN AN TOAGNHOOHY
MMODAOCOHHAHHHLIMARHATHONAHHOTMNHHOOONADNOARNONO O
L I I T T I I I I I )

Herr ]l sl Al d] Al A A dH Al e -

OMOLAHMMMYTOOWTATNRAONMMMNOANHHNROOVUHHNRQOTOVON
VAN UVATHE-ATOONVOVMOTAHHOTAOUVUYTAANVOOTDMUVLOVLOOO
TMTOVOONOOHAHLLVLWLTMNMNMAEHHOOOM TN HOOOOOAADODAOO OO
D T I I I T I I N I I A )

- HerdrdrH O Al Al H Tl Tl Al Al

Y%

QOO0 ONAOVO0OOCO0OMNNOCOVTCOCMNCOCOOCOONn
oNNOO0O00CO00O0OOANOO0OO00O000O0VLANOOOOONVLANOOOOONO
OrHRQWOCOOO0OMHANNOOOOOONOOHALOWVMOWMMOHARAWMOWLOWLENO
QOO0 HAMNYTUVYWOOOHAQANTVOVOVNNMNVOARALMNDORANRR

L T T N N I I N )
* k 3k Xk ¥ k k kX %k X * %k k Xk %k X X X %

CONFIDENTIAL



NACA RM 153118

TABLE XXVII.- PRESSURE DATA OVER A MODIFIED NACA 64A004 ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.
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TABLE XXVIII.- PRESSURE DATA OVER A MODIFTED NACA 64 AQ04 ATRFOIL SECTION AT SEVERAL ANGLES OF ATTACK.
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L-78613%
Figure 1.- Photographs of l/h-scale model of Bell X-1 airplane in the
Langley 300 MPH T7- by 10-foot tunnel.
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Figure 1.- Concluded.
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Wing
Area,fofal 8./125 sqft
Area,aileron 0476 sqft
Area, slotted flap 1.104 sq ft
Span 5691t
Mean aerodynamic chord 1. 48fFt
Aspect ratio 4

Alirforl section Modified NACA644004
Horizontal tail

Area, fotal 1625 sqft

Area, elevator 0325 sq ft

Alirfoil section NACA 65-008
Vertical tail

Area, fotal 1600 sq ft

Area , rudder 0.325 sqft

Airfoil section NACA 65-008

6837

[:‘A325

PN

¥
|
§ P s _8{5\'\

973

o 0.40c.‘ \T

Figure 2.- Three-view drawing of the 1/4-scale model of the Bell X-1
airplane with thin, aspect-ratio-4 wing. (Dimensions are in inches.)
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[
,l Fuselage
—A —B
e {
Spanwise |
orifice ,'
locations |
k 1 | _ 40¢
f f |
|
L e |
L \*F\\\\\;h\\\\\ l H
——=——1 Hinge
\\ /ine
\
\
—A B \|
98%  g05% 68%  5/0b0 1889
by=34185
Section A-A4
70¢ - _J
7 Hinge line
Section B-F
B oC , q 22,
73c IS +
45 Hinge line

(a) Spanwise location of pressure orifices and general dimensions of the

slotted flap and aileron.

Figure 3.- Aileron and slotted flap details.
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.75¢c station

73c station
.73c station

(b) Flap nose shape.

Figure 3.- Concluded.

Flap Nose Ordinates

020 b» Sta. ||0.685/25ta.
X 4 X Yy
O | =l o |-081

006 |-061 |.002 |-056

.026 | =011 | .00 |-03/

.061 | .039 | .040 |.019

114 |.089 | 096 | 069

194 | .139 || 196 | .119

.25/ | .164 | .26/ | .138

329 | .189 || .298 | 146

373 | .199 | 336 | .152

448 | 21l | 398 | .157

548 | 216 | 436 | 158

578 | .214 || 486 | 157

5563 | .03/ || 4074 | .03/
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Aileron Station (805 92/

Station .512b/2 Station .805b/2
53 y X Yy
0 0 0 0
.0125 t.00493 .0125 +.00493
.0250 +.00678 .0250 +.00678
.0500 +.009%2 .0500 £.00932
.1000 +,01287 .1000 +.01287
.2000 +,01702 .2000 +.01702 R
.3000 +.01929 .3000 +.01929
4000 +.01999 .4000 +.01999
.5000 +.01889 .5000 +.01889
.6000 +.0163k4 .6000 +,01654 "
. 7000 +,01282 .6900 £,01320 \
. 7250 +,01190 . 7000 0
. T300 -.00540 . 7063 +.,00880
. 7350 +.00594 .7125 +,01241 |
.7%50 -.01125 . 7250 +,01197
. T400 +.00705 . 7500 +.01109
.T400 -.01136 .8000 +.00933
7500 +.00982 .8500 £,00757
. 7500 -.01099 .9000 +,00581
.8000 +.00916 .9500 +.00405
.8500 +.00733 .9750 +.00317
.9000 +.00550 1.0000 0
.9500 +.00367
.9750 +.00275
1.0000 0
Figure 4.- Wing orifice locations.
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(a) ®p = 0% 84 = 0°.

Figure 5.- Typical pressure distributions over the NACA 64AOO4, aspect-
ratio-4 wing mounted on a 1/k-scale model of the Bell X-1 airplane
= at several angles of attack and flap deflections. Station O.5l2b/2.
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(b) B8f = 20°%; &, = 0°.

Figure 5.- Continued.
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Figure 5.- Concluded.
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Figure 6.- Typical pressure distributions over the NACA 6LAOO4, aspect-
ratio-4 wing mounted on a 1/k-scale model of the Bell X-1 airplane

at several angles of attack and aileron deflections. Station 0.805b/2. i




ke sl

V7B
F NACA RM 1L53L18 CONFIDENTIAL
|
- = = ___N
=
! 30=/20
3
]
21'\\ a=_6‘0 [ s 0:60 Lol
SP i \\\# B, |- J\ \\$
/ TN g B =
/’ v’
0
\ 3
2 a=0)° \ g%
SP/ ~——d——t-_] . = \K\
0
1 | |
2 a=3° @=[2°
\ ' b
5#; TN \\\\5 e[ &
i e e I e 6
{ /,/ V’

0
0O 20 40 60 80 00
Ye
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Figure 6.- Continued.
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Figure 6.- Concluded.
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. Figure T.- Typical pressure distributions over the NACA 6L4AOOL,

aspect-ratio-4 wing mounted on a 1/4-scale model of the Bell X-1
airplane at several angles of attack and flap and aileron deflec-

tions.

Station 0.805b/2.
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Figure 7.- Continued.
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Figure 7.- Concluded.
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Figure 8.- Effect of flap deflection on wing section normal-force and
section pitching-moment coefficients and flap section normal-force and
flap section hinge-moment coefficients as determined from pressure-
coefficient data on a L4-percent-thick, aspect-ratio-4 wing of a
1/4-scale model of the Bell X-1 airplane. Station 0.512b/25 By = GiF
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Figure 8.- Concluded.
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Figure 9.- Effect of aileron deflection on wing section normal-force and
section pitching-moment coefficients and flap section normal-force and
flap section hinge-moment coefficients as determined from pressure-
coefficient data on a 4-percent-thick, aspect-ratio-4 winé of a l/lt-scale
model of the Bell X-1 airplane. Station 0.805b/2; &, = 0.
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Figure 9.- Concluded.
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Figure 10.- Effect of aileron deflection on wing section normal-force
and section pitching-moment coefficients and flap section normal-
force and flap section hinge-moment coefficients as determined from
pressure-coefficient data on a L-percent-thick, aspect-ratio-4 wing
of a l/g—scale model of the Bell X-1 airplane. Station 0.805b/2;
8p = 35°.
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Figure 10.- Concluded.
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