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" NATTONAL ADVISORY COMMITTEE FOR AFRONAUTICS
RESEARCH MEMORANDUM

AFRODYNAMIC LOAD MEASUREMENTS OVER LEADING-EDGE AND
TRATLING-EDGE PLAIN FLAPS ON A 6-PERCENT-THICK
SYMMETRICAL CIRCULAR-ARC ATRFOIL SECTION

By William J. Underwcod and Robert J. Nuber
SIMMARY

An inveetigation wae made in the Langley two-dimensional low-
turbulence tunnel at a Reynolde number of 2.1 million to determine
the merodynamic loads and moments over a 15-percent-chord drooped-
nose flap and a 20-psrcent-chord plain tralling-edge flap on a
6-percent-thick symmetrical circular-arc airfoil section. Airfoil
1ift, flap normal-force, flap chord-force, and flap hinge-moment char-
acterietics were determined for various deflections of the flaps either
individually or in appropriate combinations.

The reeulte of the Inveetigation indicated that the drooped-noee
flap eection normal-force and hinge-moment coefficlents increaeed
rapldly in a positive direction with increasing sectlon 1ift cceffi-
clent; but for a given lift coefficlent, Increasing the dovensl locervtce ool .
deflection of either flap produced negative incremente. The plain
tralling-edge flap section normal-force and hinge-moment coefficiente
ere of a eimilar magnitude to thoee for a plain flap on a eubsonic
type of alrfoll. The maximum flap normal-force and hinge-moment coef-
ficlents were, reepectively, L4 .74 and 2.24 for the drooped-noes flap
ae compared with 1.48 and -0.61 for the plain trailing-edge flap.

INTRODUCTION

In an sffort to extend the amount of available data on the aero-
dynamic characterietics of thin ecircular-arc airfoile which are expected
to be used on euperecnic airplanes, eeveral inveetigatione at low Mach
and high Reynolds numbers have been made to determine the section char-
-acterietics of circular-arc airfolle equipped with leading-edge and
trailing-edge flaps. The results of one such investigation, in which
the alrfoll 1ift, drag, and pitching-moment characteristice were obtained
for two symmetrical circular-arc airfoila, 6 and 10 percent thick,
equipped with leading-edge end trailing-edge flape, are preeented in

BT TATTN
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2 NACA RM No. LTHOL

reference 1. These data were obtalned in the Langley two-dimensional
low-turbulence pressure tunnel (TDT) and the Langley two-dimensional
low-turbulence tunnel (LTT).

The present investigation is intended to furnieh flap load and
hinge-moment datas applicable to the structural design of the 15-percent
chord drooped-noee flap and the 20-percent-chord plain tralling-edge
flap on the 6-percent-thick airfoil from reference 1.

The airfoll-lift and pressure-distribution diagrams presented in
this paper were plotted from datas obtained in the Langley two-dimenelonal
low-turbulence tunnel with the high-1ift devices def'lected either indi-
vidually or in appropriate combinations.

COEFFICIENTS AND SYMBOLS

¢y alrfoll section lift coefficient (1_
Cp flap section normael-force coefficient ..E_)

qCs
Co flap sectlion chord-force coefficient ( )
Ch flap.section hinge-moment coefficlient (\

qcf
S pressure coefficlent H - »

=
P normal-pressure coefficlent (éB)
q

1 eirfoil 1ift per unit epan
n flap normal force per unit span, positive upward
x' flap chord force per unit span, positive toward trailing edge
h flap hinge moment per unit span, poeltive when trailing edge

tende to deflect downwerd or leading edge upward

c agirfoll chord
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Co flap.chord

Ho - free-stream total preesure

P local static pressure

q frge-streaﬁ dynamic pressure

X, airfoillsection angle of attack, degrees

B flap defleétion, positive when deflected below chord line,

degrees '

< h distance‘behind leading edge, inches

y distance 5bove or below chord, inches

R Reynolds number

M Mach numbér ‘ .

Subscripts:
N drooped-nose flap

T o plain trailing-edge flap

MODEL AND TESTS

The model used in this investigation was the NACA 2S-{50)(03)-{50)(03}
airfoil equipped with a 15-percent-chord drooped-nose flap and a
20-percent-chord plain trailing-edge flap. Ordinates and a sketch of
the model are presented in. table T and figure 1, respectively. This
is the same model as described and reported in reference 1 with the
exception of the pressure orifices which were installed for the present
investigation. These orifices were located on the airfoil and flap
surfaces (fig. 2) at the midspan in a single chordwise row. The chord-
“wigse pogitions of these orifices are given in the table in figure 2.

The investigation was conducted in the Langley two-dimensional

low-turbulence tunnel at a Reynolds number of 2.1 X 10  and a Mach
nuxber of 0.15, and consisted of measuremente of 1ift and surface
pressures with the flaps deflected either individually or in appropriate
comblinations. The alrfoll 1ift was measured and corrected to free-air



conditione by the methods described in reference 2. The normal- and chord-force pressure-
distribution diagrams were mechanically integrated to obtain the flap section normal-force,
chord-force, and hinge-moment coefficients.

Both the Reynolde mumber and the airfoil section 1ift coefficlents were based on the
chord of the airfoll with the flaps neutral. The flap coefficiente were based on their
respective chords and were determined parallel and perpendicular to the flap chords in
their deflected positions.

RESULTS AND DISCUSSION

The local pressure coefffcients that were determined from the orifice pressures at the
varioug angles of attack are presented in table II for the following flap deflections:

Table TI | (a)|(®)[(c) () [(e)[(£) |(=) {m) | (2)| () {(x) [(1) [(m) [(n) [(o)|(p) [Ca)|(x)

QH, deg o5 |92 {2TjO0 0[O0} O}O[S5|515|19(9! 9|22 27

BF,deg 0100 {0 0|5 10 (22 42160 |5 [10 J22 |10 |22 (k2 (k2 [60

Included in the table are the number and chordwise positions of the orifices corresponding
to those ghown in figure 2.

, The flap section normal-force, chord-force, and hinge-moment characteristice with the
flape deflected are presented in figures 3 to 7. These results show that for a given flap
configuration the normal force and moment on the drooped-nose flap increased rapidly in a
positive direction with increasing lift coefficient while in comparison the ncrmal force and
moment on the plain trailing-edge flap remained almost constant. TFor a given 1lift coeffi-

cient, however; increasing the downward deflection of either flap produced negative increments

in both the ncrmal force and mcment on the drooped-nose flap in contrast to the ususl char-
acteristic of the conventional tralling-edge flap where the increments of the normal force

HOHLT *OoN W YOUVN
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and moment increase positively with increased tralling-edge flap deflec-
tion. Deflection of the drooped-nose flap had very little effect on
normal-force and hinge-moment characteristics of the plain trailing-

edge flap. The magnitude of the loads and moments on the plain trailing-
edge flap are of a similar megnitude to those of the plain flap on an
NACA 0009 airfoil (reference 3). As shown in figure 7 for the optimum

maximum 1ift configuration (8 = 27°, A 60°) the maximum flap

hormal-force and hinge-moment coefficients were, respectively, k.Tk
and 2.2k for the drooped-nose flap as compared with 1.48 and -0.61 for
the plain trailing-edge flap.

The chord-force coefficients of both flaps are negative in aign
with the exception of the drooped-nose flap chord forces at drocped-
nose flap deflections of 21° and.27°, The chordwime forces due to skin
friction have not been included in these resulte. This omission is
considered o be of minor importance in view of the large magnitude cof
the normal-force coefficlents. The chord force, however, especially
for the drooped-nose fiap, should not be neglected when obtaining the
resultant air load.

The variation of the maximum flap loads and hinge moments at or
below maximm 1ift with increasing deflection of either the drooped-
noge flap or plein trailing-edge flap are summarized in figures 8 and 9.
It can be seen in figure .8 that deflecting the drooped-nose flap hae
no appreciable effect on the maximum normal-force and hinge-moment
coefficiente of the plaln trailing-edge flap. Large increases in the
corresponding coefficients of the drooped-nose flap, however, are
evident ae the drooped-nose flap is deflected. In contrast, deflecting
the plalin trailing-edge flap Increased the meximum normal-force and :
moment of both the drocped-nose flap and plain trailing-edge flap.

The magnitudes of the maximum normal-force snd moment coefficients of
the plain trailing-edge flap are shown tc increase more rapidly than

the corresponding forces and moments of the drooped-nose flap regardless
of the drooped-nose flap deflection (figs. 8 and 9).

Typical preesure-dietribution diagrams are presented in figures 10
and 11 where the flap pressure coefficients are plotted against the .
projected chordwise position of the flap orificee on the airfoil chord.
‘This accounts for the shorter effective chord in figure 11 as the flaps
were deflected. The load-distribution diagrem for the optimum meximum
1ift configuration, presented in figure 12, shows the comparatively
larger lcad over the drooped-nose flap than over the plain trailing-
edge flap. This load over the drocped-nose flap is the result of the
additional normal load that occurs as the airfoil-flap configuration
departs from the idesl angle of attack or 1ift coefficient. Thin
airfoil theory indicates that this additional normal load is infinite
at the leading edge, dbut decreases rapldly with dietance along the
chord to zerc at the trailing edge. Actumlly, becauee of the bubble
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of separation at the leading edge, the load has a finlte value. A
study of table IT shows that this local separation, as indicated by
approximately constent values of the pressure coefficlents on the
upper surface near the leadlng edge, occurs for all the confilgurations
investigated at an angle of attack well below that for maximm 1ift.

SUMMARY OF RESULTS

The resulta of this investigation of the alr loads over a
15-percent-chord drooped-nose flap and a 20-percent-chord plain
tralling-edge flap on an NACA 25-(50)(03)-(50){03). airfoil section
indicate that:

1. The drooped-nose flap sectlon normal-force and hinge-moment
ccefficlients increased rapidly In a positlve direction with Increasing
1ift coefficient; but for a glven 1lift coefficient, increasing the
downward deflection of either flap produced negative increments.

2. The plain tralling-edge flap section normal-force and hinge-
moment coefficients are of a similar magnitude to those for a plain
flap on a subsonic type of airfoll.

3. The maximum flap normal-force and hinge-moment coefficients
were, respectively, L.7h and 2.24 for the drooped-nose flap as compared
with 1.48 and -0.61 for the plain tralling-edge flap.

Langley Memorial Aeronautical Laboratory
Natlonal Advisory Commlttee for Aeronautics
Langley Field, Va.



NACA RM No. LTHOX | 7
REFERENCES

1. Underwood, Williem J., and Nuber, Robert J.: Two-Dimensional Wind-
Tunnel Inveetigation at High Reynolds Numbers of Two -Symmetrical
Circular-Arc Alrfoil Sections with High-Lift Devicee. NACA RM
No. L6K22, 19kT.

2. Yon Doenhoff, Albert E., and Abbott, Frank T., Jr.: The Langley Two-
Dimensional Low-Turbulence Pressurs Turnmel. WNACA TN No. 1283,
19kL7.

3. Street, William G., and Ames, Milton B;, Jr.: Pressure-Distribution
Investigation of an N.A.C.A. 0009 Alrfoll with a 50-Percent-Chord
Plain Flap and Three Tabe. NACA TN No. T3k, 1939.



NACA RM No. LTHM

TABLE I
ORDINATES FOR THE WACA 28-(50)(03%)-(50)(0%)
AIRFOIL

[Staticns and ordinates given in
percent of airfoll chord]

Upper surface Lower surface
Statlon]| Ordinate Station | Ordinate
0 0 0 0
5 .552 5 -.572
10 100 2 10 "l 00 2
15 1.533 15 -1.533
20 1.922 20 -~1.922
25 2.252 25 -2.252
30 2.521 20 -2.521
5 2.731 5 -2.731
0 2.880 0 -2.880
L5 2.970 L5 -2.970
gg 2.000 50 -3.000
© 2,970 55 -2.970
60 2.8@0 60 -2.850
65 2.731 65 -2.731
70 2.521 70 -2.521
5 2,252 5 -2.252
0 1.922 0. -1.922
85 1.533 85 -1.5%3
90 1.082 g0 -1.082
95 572 95 -.572
100 0 100 0
Radius of circular arc; U.182¢

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS -
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TABLE IT.— PRESSURE COEFFICIENTS FOR THE NACA 25(50){03)—{50){03) AIRFOIL

AT DIFFERENT ANGLES OF ATTACK WITH A 0.1%c DROCPED-NOSE AND

A 0.20c PLAIN TRATLING-EDGE FLAP

[R =2.1x 106; M= 0.15]
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bIntsrnal pressure.
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TABIX II.- PRESSURE COEFFICIERTS - Continued

(b) 5N'5°, bF-oO

Seotion ) attaock, . .
oritice | /o . e 02 St
number : 2.0 o (2.0 {41 [6a |81 l9.a | %o0.2

1 0 1.78 {1.83 |o0.02 |0.3% | 1.26 ) 1.67 | 1.5 | 1.39
2 1 028 .ll'9 u% 2 ol‘h 2 lhT 2 37 2 015 1 197
3 2 42 63 |1.01 [2.16 | 2.48 | 2.37 | 215 | 1.97
4 3 50 69 | 1.0% | 2.08 | 2.49 | 2.38 | 2.16 | 1.98
5 5 .62 .80 |1.08 |1.46 | 2.53 | 2.50 | 2.18 | 1.98
6 7.5 i 90 }1.15 [1.37 | 2.56 | 2.42 | 2.19 | 2.00
T 10 .83 .98 1.19 1.37 2.29 250 2.21 | 2.02
8 12 93 | 1.07 Y127 | 2.5 | 1.92 | 2.46 | 2.2k | 2.0k
9 15 1.07 | 1.19 §1.38 {1.54% | 1.67 ] 2.42 | 2.25 | 2.05
10 16.1 1.29 .08 8 69 #60 o5 53 53
A 18.3 | 1.03 | 1.15 | 1.33 | 1.49 ] 1.55 | 2.29 | 2.23 | 2.05 .
B 25 1.05 | 1.15 | 1.28 | 1.4 | 1.48 { 2.02 { 2.14 | 2.03
¢ 35 1.09 | 1.16 } 1.27 } 1.37 | l.8% | 1.63 | 1.93 | 1.94
D 45 1.1 | 1.17 [ 1.26 | 1.33 | 1.39 | 1sh2 | 1.69 | 1.8
x 55 1.33 [ 1.18 | 1.2% | 1.30 | 1.34 | 1.33 { 1.k9 | 1.67
r 65 112 1.5 | 1.20 | 1.25 ] 1.27 | 1,26 }.1.36 | 1.
b ¢ Th 1,11 | 1.13 | 2.17 | 1,19 | .21 | 1.20 | 1.27 | l.44
17 77.03 | 1.09 | 1.09° | .20 { 1.1 | 1.32 { 1.14 | 1.18 | 1.33
g 78.3 | 1.09 | 1,09 | .20 | 1,21} 1.22 | 1.13 | 1.18 ] 1.32
19 8 1.07 | 1.09 | 1.13 | 1.15 | 1.17 | 1.16 | 1.22 | 1.37
20 & 1.07 | 1,07 [ 1.09 | 1.20{ 1.22 | 1.13 { 1.18 | 1.34
21 90 1.0% | 1.03 | 1.0% | 1.05} 1.06 | 1.08 | 1,15 | 1.29
22 95 .99 W97 97 98 «99 | 1.04 | 1.12 | 1.26
23 97.5 Ok <93 2 93 95 { 1.01 { 1.20 { 1.23
-1 100 87 85 < .87 «90 .98 | 1.07 | 1.20
11 1. 1-&) 1-71 -Ta -38 -19 .11 »11 A1
12 2,6 | 1.801{1.19 5 481 .3 21 (.20 1 W21
13 -5 1.83 | 1.0k N 60| Jhb .35 o3k 3%
1h 7.5 | 1.8L |} 1.0h B 65 52 N7} g 1
15 0.4 1.61 99 B4 6% 57 49 48 A7
. 18.1 | 1.23{ .99 .85 .6 651 6T 68| .69
I 25 1.12 | 1.07 .96 .85 76 69 68 69
J 35 1.17 | 1.1 ] 1.02 Skl .86 .80 .79 .80
K hs 1'20 lclh 1007 099 .93 -88 -88 '@
L 55 1.19 | 1.15 | 1.09 | 1.03 97 Ok Ok .96
M 65 116 ] 1.13| 1.09 | 1.05] 1.00 .98 .98 { 1.01
| 75 1.12) 1.11{ 1.08] 1.05| 1.01 | 1.00 | 1.03 | 1.07
25 & 1.07| 1.06 | 1.05| 1.03] 1.00 | 1.03 |21.06 | 1.21
26 90. 1.04 | 1.02| 1.02| 1.00} 1.00 ] 1.03 | 1.06 | 1.12
27 o5 .98 u96 o% .% o7 1.01 | 1.06 1.15
28 975 9k 9L| .93 O] .94 | 1.00 | 1.06 | 1.16
P16 15 1.29| .88 .Bo[ 69| 58| .S0% S0 | 50
LY 8.3 | 1.08) 1.06] 1.05) 1.04] 1.00 |1.01 }1.05 ) 1.10

Bangle of attack for meximwm 1ift.
ternal presoured.
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TABIE II.— PRESSURE COEFFICIENTS — Continusd
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TARLE II.- PRESSURE COEFFICIERTS - Continued

() & = 219, 55-‘." 0o°

tion angle of atia de
Orifice 2fe Section ck, @g, g
nwiber o {20 b1 [6a |81 {lo.2|12.2|%h.2] 16.2
1 0 1.5% | 1.31 ) 1.27 | 0.47 | 0,16 §1.18 | 2.46 | 3.54 | 2,57
2 1 +09 «23 o5 . 2.20 | 2.82 | 3.4 | 3.8 3.02
3 2 .23 391 61 Ob £ 1.65 | 2.8 | 3.43 {3.8% | 3.04
L 3 23] 48] .70 |1.00 | 1.38 | 2.88 | 3.45 | 3.86 | 3.03
5 5 A7 65 87 2.k 2.5 |2.67 ) 3.50 | 3.89 | 3.08
6 T+5 T B712.09 [ 1.36 | 1.65% [1.88 | 3.h2 | 3.9% | 3.2
T 10 8] 1,05 | 1.26 [ 1.50 | 1.80 | 1.8 | 2.6% | 3.77 | 3.0L
8 12 1,20 | 1.31 | 1.53 | 1.78 { 2.20 | 2.22 | 2.2k | 3.08 | 2.7k
9 15 1.86 | 2,13 | 2.40 ] 2.67 | 3.07 | 3.8 | 2.83 | 2.T0 | 2455
10 16 | 1.99] 2.33-1 2.7+ | 3.03 | 3.21 | 3.20 | 2.86 | 2.45 | 2,15
A 18.3 1.36 | 1.5 | 2.75 | 1.98 | 2.22 | 2.38 | 2.k2 } 2.40 2.30
B 25 1.2 | 1,38 ] 1.50 | 1.66 { 1.83 |1.97 | 2.03 | 2.07 | 2,101}
¢ 35 1.21 | 2.31 | b2 | 131 | 2463 |1.72 § .77 | 1.79 { 191
D 45 7.1 1 1.28 | 1.36 {1.53 | 1.50 |1.58 1 1.60 | 1.60 | 1.80
E 55 1.20 | 1.26 | .32 | 1.37 [ 1.53 Ja.b7 | 1.7 | 27 § 2.65
¥ 65 1.18{ 1.21 | 2.26°{1.29 | 2.3% }1.36 } 1.35 | 1.35 | 2.
G Th 1.35} 127} 1.20 Y 1.22 | 1.25 [1.26 { 1.2k 2.26 1.50
b7 77.03 | 1.00 | 2.30 | 11 { 242 | 2.k 1.5 | 12k | 127 ) 139
Lt} 78,3 | 1.09 | 1,20 § 1.1 J1.12 | 2.3 §1.13 | 2.13 | 2.17 | 1.38
19 80 1.2 | 2.8 | 2.26 1.9 {21.20 [1.20 | 1.19 { 1.20 | 1.b3
20 R 1.09 | 130 {111 [ 102 ] 1ag J1a3 | a2 |17 | ke
21 90 1.05 | 1.05 | 1.05 | 2.05 | 1.06 }1.07 | .07 | 1.13 { 2.39
22 95 099 098 098 098 '98 ' 1.01 1'03 1-1.1 1.35
23 97.5 95 »93 .93 <93 Ok 981 1.00 {1.20 1.33
2k 100 8 BT BT .88 +90 Sk 98 12.07 [ L.29
n 1.3 1.5% 1 .31 | L.2b .73 .38 «20 07 03 +06
12 2.6 | 1.55] 1.32 } 115 .70 ok .28 J6 | 0 -]
13 5 1.55 ) 1.33 J L.13 | 66 ) 9} 35} .25 | .19 .20
14 C 75 | 1. 1.33 | 2.05 | 62| 47 | 37 .28 | .23 2k
15 1.4 | 157 Le3s .90 49 A2 33 26 | .23 2k
H 8.1 1.58 | 1.37 +68 A7 «39 32 .26 o2k 25
I. 25 1-61 1023 072 067 -58 ' 051 nll-s | JI-O 01_1-2
J 35 1.50 9L .85 «79 .12 .65 +359 55 57
K L5 "1.21 93 .9 .88 Bl 5 69 67 £9
L 55 1.0k +99 59 +Ol .88 .83 «78 76 80
M 65 1.02| 202|200 97| 93| BT B | .83 .8
¥ 75 1-01 1-03 1.02 099 .% 093 -90 090 098 I
25 & 1.00 | 1.01 ] .00 98 | 97 +96 K- 96 | 1.06
26 90 98l oo 99| 98} 96 | 96| 96 99 | 111
27 95 +9% 95 95 Sl 5 | 96 96 | 1.02 | 2.6
28 975 o3| 93| 92 92| 93 | 95| .98 [1.00 | 1.20
:16 15 1.58 | 1,35 | .78 .33 | .32 | 34| .28 | .o% .2k
29 8.3 §1.00f102]2.00] 99| 87T | 95| B 95 | 1.05

Bingle of attack for maximm Lift.
Internal pressures, '
' ' e NATTONAL ADVISORY
COMMTTTEE FOR AERONAUTICS
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NACA RM No. L7THM

TABLE II.— FRESSURE COEFFICIENIS ~ Contiimed

(f) BN"OOJ 5F'-"5°

Orifice /o Saqtion angle of attack, _%-' deg
mmber | ° -4,1 |=20| 0o )20 |ki |61 |%.1] 1w.2
1 ] 1.65 | 1.60.} 0.30 | 0.38 | 0.79 | .40 | 1.56 | 0.93
2 1 .29 ST | 1.06 | 2,10 | 2,23 | 2,15 { 1.92 } 1.72
3 2 k3 68| 106 2,121 2,25} 2,16 { 1.93 | 1.73
h 3 «50 Th | 2,06 | 2,12 | 2.25 | 2.16 | 1.93 | 1.73
5 5 .61 L2 2,081 1.97 | 2.27 | 2.18°] 1.94 | 1. 74
6 7.5 .71 Lol 111} 1.6 2,201 2,20 | 2.95 | 1.74
T 10 . T8 O4 ] 2,231 1.8 2.29 2,23 | 1.97 | .75
8 12 83 1..98] 1,354 21,27 ] 2,22 ] 2.25 | 1.99 | 1.77
9 15 87 981 1,06} 1.5} 2,00} 2.27 ] 2.01 | 1.76
b1o 6.1 [1.08 |1.00} .93| .86] .51]| .88 ] .83{ .79
A 18,3 | 91 205| 1,29 | 2.34 | 272 | 2.26 { 2,02 | 1.79
B 25 58 1110 1,20 1.3% ] .42 | 2,15 | 2.03 | 1.81
c 35 1,05 {1,235 | 1.2% | 2,34} .37 ) 1.83 | 1.99 | 1.82
D 45 1,11 | 1,181 1.25| 1.3% | 1.36 | 1.53 { 1.88| 1.8
E 55 1,15 | 1.20} 1.261 1.331 .35 | 2.37 | .74 | 1.77
F 65 1,17 | .22} 1.25| 1.31 | 1L.32| .29 { 1.59 | 1.72
G 5 1,21 | 1.28 | 1.26 | 1.29 | 1.28 | 1.24 | 1.47 ] 1.68
by7 T7.03] 1.19 | .20} 1.19{ 1.20{ 1,18 | 1.25 ] 1.31{ 1.51
Pa1g 78.3 | 1.19 | .20 | 1.18| 1.29] 1.17 | 2.34 | 1.31} 1.50
19 &} 1. 36 1. 39 ll 37 1 10 39 1, 36 ld 26 1. 39 10 59
20 85 1,16 | 1.27| 1,39} 120} 1.20] 1.27 | 1.36| 1.62
21 90 1.09 | 1,09] 1.08} 1.20} 1,20 .12} 1.32] 1.58
o2 95 1.00 .99 9§ 1.,00f o2| Lo7| 1.29| 1.53
23 97.5 94 .93 c 951 .98 1.05] 1.26] 1.50
2k 100 S5 L) 8o .90 93% 1.02 | 1.2%]| 1.4k
11 1.3 ] .80 | 1.07 651 .36 A9 | W12 .09 W10
12 2,6 1 1,91 1,05 .72 47 31 .22 .17 20
13 o) 1.50 | 1,06 .82 .60 45 . .33 .34
1k 7.5 1 1.76 | 1.07 .86 .68 54 45 43 43
15 1.4 { 1.27 | 1.07 O 75 .63 55 .52 .53
H 18,1 ] 1,21} 1..10 97 84 .73 .65 .64 .65
I 25 1,23 | 1..12| 1.01 91 .81 «T5 oTh 75
J 35 .23} 1.13] 1.0 .96 .88 .83 .83 85
K 45 1,211 1.13| .07} 1.00 .93 0 +90. .94
L 55 1, 18 1.11 1. 06 .01} 095 093 195 1.00
M 65. 1,11 1,070 1.0b§ 1,00 +96 -1 971 1.03
X ] 1,046 { 1.00 981 .95 .92 .91 961 1.05
25 85 099 .96 .95 .9’+ 093 094 1'01 1-11
26 90 .96 .96 .96 .96 .95 98] 1,06] 1.20
27 95 .ok 93] ' .95 .95 951 ool 1.12) 1,27
28 97.5 .91 .90 .93 K1 951 1L,00] 1.15| 1.32
P16 15 112} 1,02 .93 .82} .73| .66| .63 .63
b2 | 8.3 1.05| 108} 12.02( 1.01| 1.00] .98] Lo9! 1.23

Bangle of attack for maximm 11f%t,
bInternal pressures.

RATTORAL ADVISORY
COMMITTEE FOR. AERONAUTICS
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TABIE IX.— PRESSURE COEFFICIENTS - Continusd

nunber

Orifice

123&567890ABCDEFG?89@
— —
) .ml.nl ada

2%
22
23
2k
11
12
13
14
15
I
J
X
L
M
N
25
2%
a7
28
16
29

NACA RM No. LTHOM

RATICNAL ADVISORY
COMMITTEE FOR AFRONAUTICS
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NACA RM No. LTHM

TABLE II.~ PRESSURE COEFFICIENTS - Continued

(h) 5N=O°’ 5F,22°

orifice e Section ansls of attack, a,, dex
numbey -4,1 | -2.0 0 2,0 k.1 a5.1 | 6.1
1 0 0.74 0.34 0.61 1,08 1.6k 2,00 1.08
2 1 .5 1.78 2.19 2.36 2.35 2,27 2,14
3 2 B2 1.23 2,21 2.37 2.36 2,28 2.1k
I 3 86 | 1,16 | 2.23 2,38 | 2.36 | 2.28 | 2.1k
5 5 .93 1.18 2,22 2.40 2.37 2.29 2.1%8
6 7.5 .99 1.21 1.92 2,43 2,390 | 2.32 2.17
7 10 1,04 1.23 | 1l.54 2.46 ] 2.42 2.3h 2.19
8 12 1,08 1,24 1.36 2.44 2.1k 2.36 2.21
p.2 15 1,05 1.10 1.23 2.32 2,47 2.38 2.23
10 16,1 .96 87 .80 85 .79 T TS5
A 18.3 1.16 1.31 1.h0 2,14 2,48 2.39 2.24
B 25 1.20 1,32 1.k 1.66- | 2,46 2.4 2.96
¢ 35 1.26 1.36 1.43 1.48 | 2.25 2,32 2.23
D 4s 1,31 1.38 1.4 | 1.48 1.93 2.12 2.13
E 55 1.36 1.4 1.45 1,49 1,67 1.88 -] 1l.97
r 65 1.39 1.k 1.45 1.48 1.53 1:67 1.79
o} Th 1.k 1.43 1.4 1.47 1.48 1.54 | 1.85
b1y 77.03 | 1.27 | 1.2 | 1.24 ] 1.26 | 1.98 | 1.290 | 1.38
18 78.3 l.ho { 1.2 | 1.Bh 3 247 | 1,51 { 1.5 | 1,58
19 8o 1.1 1,k 1.k 1.45 1.5 | 1l.bo 1.55 |
20 85 1.39 1,39 { 1.%0 1,41 { 1.37 1.1 1,51
21 90 1.43 l.hk2 1.43 ] 1.k 1.33 1.39 1.50
22 95 1l.ks 1.43 1.4k 1.k 1.29 1.37 1,47
23 97.5 1. ] l.he | 1.39 1.37 | 1,28 1 1.35 1.46
2} 1060 1.37 1,36 1.34 1.31 1,25 1.32 1.1
1l 1.3 01 .53 .28 .14 .07 .06 .06
‘12 2.6 .90 .62 .50 25 .16 14 .15
13 5 ' ogh 072 '53 o39 -29 027 -28
1k 7.9 .96 .78 .61 A7 .37 .37 .36
15 11k 96 + B2 .67 .56 .46 .45 .45
H 18.1 .99 87 .74 65 | .55 .55 .55
I 25 1.00 .90 .80 T2 | . .6h L6h .64
J 35 1.00 .92 .83 O T .70 .72
K 4 .08 oL .85 .19 T3 .Th .76
L 55 .93 .88 .83 .78 . Th 75 77
M é5 .83 .80 T7 .73 .70 .72 .73
] 75 .68 .6l .62 .59 55 | 5T .60
25 85 Wi .65 .63 .60 .59 .61 Nan
26 90 83 82 .79 .78 15 .78 82
27 95 .99 .99 .56 Sk .90 b 1.00
baB 97.5 1,09 1,09 | 1,07 | 1.04 | 1.00 | 1.04 1.11
16 15 .95 .85 .73 .65 .57 .56 .56
bag | 80.3 1,26 | 1,23 | 1,21 | 1.23 | 1l.2% | 1.25 | 1.33

8angle of ettack for maximum 1ift,
PInternsl preeeures.

NATTORAL  ADVISORY
COMMITTEE FOR AERORAUTICS
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NACA RM No. L7THM

TABIE IT .- PRESSURE COEFFICIENTS — Continued

(1) By = 0%, Bp = 2%
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NACA RM No. L7HO4
TABIE II.~ PRESSURE COEFFICIENTS - Comtinued.

(3) & =0°% & =6°

Section angle of ettack, «a.,’deg
orifice | xf¢
nvmber Cl 6|k | 20 o 1.0 f2.0 }%3.0 J4a
1 0 0.29 | 1.36. | 2.23 {2.45 | 2.52 1 2.5 | 2.4 |2.30
2 1 1.87 |2.26 [2.46 | 2.52 | 2.55 | 2.52 | 2.47 | 2.30
3 2 1.36 | 2.29 | 2.48 12.52 | 2.56 [ 2.53 | 2.47 (2.30
L 3 1.20 | 2.30 | 2.k | 2.53 2.5E 2,54 | 2.48 | 2.30
5 5 1.19 | 2.31 | 2.51 [ 2.55 | 2.58 | 2.55 | 2.40 | 2.31
6 7.5 1.21 | 2.08 [2.54 | 2.56 | 2.60 [ 2.56 | 2.4 | 2.32
"é 10 1.25 { 1.67 | 2.56 § 2.60 { 2.@ [2.59 | 2.52 |2.34
2 1.28 | 1.4h lodio | 2.62 | 2.64 | 2.61 | 2.54 | 2.35
.9 15 1.13 1.31 [ 2.31 | 2.64 | 2.67 | 2.63 | 2.57 12.37
10 16.1 .7 e «T3 69 .5% 63 .62 .66
A 18.3 1.34% | 1.47 | 2.00 | 2.63 | 2.68 | 2.64 | 2.57 {2.38
B 25 1.39 f 1.51 | 1.62 | 2.47 | 2.67 | 2.67 | 2.6 {2.41
C 35 1.5 L 1,56 | 1.58 | 1.99 | 2.6 {2.61 | 2.6 | 2.42
D ks 1.51 | L.61 | 1.62 | 1.69 | 2,09 | 2.40 | 2.51 | 2.37
E 55 1.58 | 1.66 | 1.66 | 1.61 | 1.8 | 2.0 | 2.31 |2.26
F 65 1.64 | 1.69 | 1.68 | 1.61 | 1.66 | 1.85 | 2.06 ]2.10
G ' 1.66 | 1.68 | 1.65 | 159 | 1.60 | 1.70 | 1.86 | 1.96
17 7'5.03 2.9 | 2.12 | 1.97 | 2.07 | 2.08 |2.03 | 2.07 | 2.0k
18 &.3 1.92 | 1.87 [ 1,8L | 1.75 | 1.72 { 2,70 | 1.80 | 1.8
19 2.00 f1.93 | 1.8 }1.65 | 1.61 f1.6%] 2e75 |2.87
20 & 1.86 | 1.83 J 1.2 158 1.8 [ 1.62 ) 172 | 1.81
21 W 1-% 1083 1.72 1.59 1059 1-62 1-71 1079 )
22 5 1.85 § 1.81 | 1.72 f1.58 | 159 J1.61 ) 1.69 | L.76
23 975 1.8 {178 [ 1.60 { 1.57 { 1.58 {1.60 { 1.66 { 1.74
24 100 .79 F1.75 | 1.65 | 1.55 | 1.55 | 1.57 { 1.6k | L.71
11 . 1. 3 . ]-I-T -211- . 13 L7 003 02 W02 .02
12 2.6 56 35 +23 b 11 09 .08 +09
13 5 65 M7 .35 26 22 19 .18 +19
i) 745 69 53 L2 34 .30 26. 25 .26
15 11.4 T 5T A9 41 37 35 +33 +35
E 18'1 -7!" .61[- -56 -hs 0“’6 . -'he -1‘2 oll'h
I 25 5 ST 5. 53 51 .48 .48 ho
J 35 2} .66 B0 55 53 51 +51 53
s 45 ) 63 57 .53 .52 <50 «50 52
L fg) 55 51 ko 49 48 JAF7 46 47
M , 371 35 35 | 3% ) o34 ]| 33 .33 34
N : g 3 31 27 21 20 19 .19 .20
25 3L .28 .18 21 22 +1h .13 o15
26 S0 32 30 28 28 .29 29 1 .29 .30
2 95 61 | .59 .58 s56 | . .56 ST 00
b2 7.5 .86 84 & 7 oTT .78 79 .83
b16 15 75 6L | W57 50 o7 By A3 A5
29 80.3 +59 .56 50 49 U7 46 L7 S1

2angle of attack for maximmm 1ift.

b
Internal pressures

NATIOWAL ADVISORY
COMMITIEE FOR AFRRONAUTICS



NACA RM No.

LTHM

Ty

TABLE II,— PRESSURE COEFFICIENTS — Contimusd

(k) %’503 55\“50

19

Orifice /o Section angle of attack, e, deg
mubsy bl | -2.0 0 2.0 | 3.1 6.1 ] 81| %10.2 |12.2
1 o} 1.77 | 1.78 | 1.10 | 0.54 10.73 | 1.76 § 1.83 1.53 | 1.23
2 h .20 +36 L1 | 17T ] 2.35 | 2.58 | 2.27 1.93 | 1.72
3 2 .3k .51 .80 | 1.23 | 2,37 | 2.59 | 2.29 1.94 | 1,72
b 3 b2 S8 .85 |1.19 | 2.39 { 2,60 | 2.29 | 1.94 | 1.73
5 5 55 .71 G4 | 1.23 12,36 § 2.62 | 2.31 1.96 | 1.74
6 7.5 .69 B2 | 1,03 {1.28 | 1,80 | 2.64 | 2.3k 1.97 { 1.75
7 10 R 911 1.10 | 1.32 | 1.53 | 2.6k | 2.37 1.99 | 1.76
8 12 88 1 1.00 | 1.17 {1.39 | 147 | 2.50 | 2.0 2.01 | 1.77
9 15 1.10 | 1.09 | 1.20 { 1.39 | 1.44 { 2.23 ] 2,40 2.03 11.79
b10 6.1 | 1.73 .97 .86 .78 .70 .70 68 .6k .62
A 18.3 99 | L0 ] 1.26 | 1.86 1,37 { 1.87 | 2.36 | 2.03 | 1.80
B 25 1,02 | 1,12 | .25 1 1.39 | 1.50 { 1.50 | 2.26 2.03 | 1.82
c 35 1.08 } 1,16 | 1.26 | 1.36 | 1.k5 | 1.50 | 1.98 | 1,99 { 1.82
D hs 1,13 F 1,18 | 1.27 | 1.35 | l.b2 | 1.45 | 1.69 1.90 | 1.B2
E 55 1,17 .21 | .27 | 1.3% }1.39 | .51 | 1.%9 1.80 | 1.80
F 65 1,19 | 1.22 | 1.27 | 1.3 | 1.35 | 1.36 | 1.37 1.67 | 1.76
G Th 1.22 § 1,23 ] 1.27 | 1.30 |1.32 | 1.32 | 1.30 | 1.58 | 1.76
07 77,03 ( 1.21 | 1,18 { 1.20 { .20 {1.21 | 1.20 | 1.18 { 1.k2 { 1.59
b18 78.3 1,20 1.28 | .20 | 1.19 {1.20 | 1.28 | 1.8 | 1.0 { 1.58
19 80 1.39 | 1,38 | 1.39 | 1.28 | 1.40 | 1,36 | 1.28 1.49 | 1.66
20 B85 1,17 { 1.18 | 1.20 | 1.20 | .21 | 1.21 | 1l.22 1.48 | 1.69
21 90 1.10 | 1.09 | .09 | 1.09 | 1,01 b 1,12 | .17 1.5% | 1.67
22 95 1,02 | 1.00 W99 | 1.00 | 1.02 | 1.0% | 1.14 1.%0 | 1.62
23 97.5 .96 .94 .9l . 97 | 1.00 | .12 1.38 | 1,58
2h . 100 .58 .59 .90 .92 .93 |- .96 | 1.10 1,3k | 1.53
11 1.3 1.78 | 1.8 o9k .53 28 .1k .10 2 A1
12 2.6 1.79 | 1.82 .93 61 .39 .25 .20 .20 .21
13 5 .81 | 1,70 - .0 Sl .38 +33 .33 .33
1k 7.5 1.82 | 1.36 94 «Th 57 .16 10 W50 bl
15 1.4 | 1.83 1 1.05 .90 75 .62 .51 .16 A7 48
E 18.1 | 1.71 | L.01 .90 7 67 .58 .54 +55 .56
I 25 1.36 | 1.09 | 1.00 .88 .78 .70 .66 .68 .69
J 35 1.15 § 1.13 | 1.05 .95 87 .80 T7 .T9 .82
X L5 1.13 { 1L.1s | .07 99 .92 .86 .84 .88 .91
L 55 1,12 ] 1.12 | 1.07 { 1.00 .95 .90 .90 N1 .99
M 65 1.09] 1.08 | 1.05 | 1.00 .95 911 .92 98 | 1.0
N 75 1.03 | 1.01 .98 .95 .92 .90 .91 .99 | 1.07
25 85 .99 .99 .96 9L .92 .91 .95 1.05 | 1.15
26 90 .98 .98 .97 .96 .95 .95 | 1.00 1.12 | l.23
27 95 95 95% 95| .95} 95| .96 | 1.03 | 1.18 | 1.33
bae 97.5 .92 .94 .93 .94 9L 96 | 1.05 1.22 | 1,38
16 15 1.68 .96 .82 .73 .62 .55 .51 .51 | .51
bog 80.3 | 1.07| 1.04| 2.08 | 2.02 {1.00| .99 | .99} 112 | 1.28

®ingle of attack for meximm 11f%,
PInternal preasures.

NATTONAT, ADVISORY
COMMITIEE FOR AERONAUTICS




NACA RM No. L7HM

TABLE 11.- PRESSURE COEFFICIENTS - Continued

(1) & =5° &p=10°

orifice x/e Section angle ?f attack, aq, deg
number 4.1 | -2.0] o 2.0 |41 |62 | %8 |10.2
1 0 1.64 | 1.72 | 0.70 | 0.37 | 1.10 [ 1.59 | 1.84 | 1.59
2 1 .29 S1 {100 | 2,181 2,57 | 258 [ 2.19 {1.91
3 2 Al L4 1,02 | 2.20 | 259 1 2.55 | 2.20 | 1.91
4 3 52 1 ]1.05 | 2412 8 2.60 | 256 | 2.20 | 1.92
5 5 64 B3 1110 | 159 ) 2.63 258 | 2.22 | 1.92
6 75 77 | 200 11,17 | L1 | 2.66 | 2.66 | 2.25 | 1.94
T 10 ST 107 123 | 141 ) 237 | 266 | 2.2T | 1.96
8 12 96 11,10 11,31 ] 1.8 1.96 | 2.66 | 2.29 | 1.97
9 15 1.15 | 1.15 | 1.3% | 1.46 | 1.67 {261 | 2.31 | 1.99
P10 16.1 1.17 5 B2 73 67 <70 .66 63
A 18.3 1.08 | 2.21 | 1.0 ] 1.36 ) 1.62 | 243 | 2.31 | 2.00
B 25 1.11 [1.22 | 1.35 | 1.0 | 1.57 | 2.08 | 2.27 | 2.01
c 35 . 1.16 { 1.25 [1.35 | 1.45 | 1.5% | 1.67 | 2.1% | 1.99
D 45 1.21 } 1.28 | 1.36 | 1.48 ] 1.50 | 1.52 | 1.93 | 1.94
E 55 1.26 1 1.31 §1.36 | 1.3 | 148 | 147 | 1.72 §1.86
¥ 65 1.20 | 1.32 § 1.36 | 1.41 | 1.45 | 1.2 } 1.56 | 1.77
G ™ 1.37 | 1.37 ] 1.38 ] 1.b0 | 1.44 | 1.39 { 1.5 | 1.70
b7 7703 |1.37 b 13w 132|131 f 132|127 | 1.28 | 1.50
P18 78.3 1.2 1 1.38 §1.3% | 1.3% | 1.37 | 1.32 | 1.33 | 1.55
19 & 171 ] 1.61 | 155 | 158 ] 1.59 | 1.7 | 1.39 | 1.60
20 & 1.32 f 1.27 [ 1.28 | 1.26.F 1.290 | 1.27 | 1.34 | 1.59
21 90 1.15 § 1.13 } 1.16 | 1.17 | 1.17 | 1.19 | 1.31 | 1.57
22 95 1.02 [ 1.06 { 1.11 | 1.11 | 1.09 { 1.12 | 1.27 { 1.53
23 9T S5 95 | 1.03 | 109 | 120 | 1.06 | 1.10 | 1.26 | 1.50
24 100 |l 88 }1.00 |1.071 o7 ]| 202 | 107 | 2,23 1 1.5
11 1.3 "1.70 ] 1.6} T .37 .18 .10 09 .10
12 - 2.6 1.71 §j1.11 o7 A7 29 «20 .18 .19
13 5 1.73 | 1.02 .79 58 A2 33 .30 W31
14 TS 1.70 | 1.01 82 63 A9 o | .38 .38
15 11.4 1.47 .95 L0 66 Sho ] 1.46 oAb A5
H ! 18 o1 ' 1 -09 09’4 .81 070 060 053 052 -53
I 25 1.04 | 1.01 |- .90 .80 71 LU L 6L .66
3 35 1.07 | 1.0k 5 ar 9.1 W74 | .Th g7
K us 1.10 | 1.05 98] 91 831 .8 . a0
L 55 1.04 | 1.02 97 .91 55 .83 Ll w0
M 65 - «98 .98 | .ok | 8o oS4 .83 W85 91
N 75 .89 .88 LB | B2 .78 .78 81 .88
25 87y 87 BB L] 9] B
26 90 . 490 .2 .92 G0 | .87 .88 W95 | 1.06
C27 95 91 | .95 O97 ] 961 .93 95 ] 1.0t 1.18
28 a7.5 +90 .98 | 1.00 +99 +95 98 | 1.10 | 1.26
D16 15 136 | - .92 18| 66| 67 S1| g | s0
Pog 80.3 {1.5|1.22|1.19] 1.18] 1.19°{ 1.15 | 1.16 7| 1.34

®Angls of attack for maximum 1ift.
ternal pressures.
. NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS



NACA RM No. L7HM

TABIE I1.~ PRESSURE COEFFICIENTS - Continued

(m) &g =5° B&p =22°

(=

orifics /e Section angle of attack, a,, deg
nuber 4| -2.0] o 20| w1 | 61 |%a] 8a
1 0 1.09 | 0.7L |- 034 | 0.73 } 1,09 | 1.43 | 1.90 | 1.7%
2 1 43 B6 1l 2,061 2.8 [ 2.68 | 2.0 | 224 | 2.09
3 2 ST 92 L3250 ] 2.69 | 2.0 ] 2.25 | 2.09
i 3 c 96 | LT 251 f2.70 | 2.4 | 2.25 | 2.0
5 5 76 1 103 | 126 | 2.53 J 2.72 | 2.42 | 2.26 | 2.1
6 7.5 B8 1 1a1 | 128 2.6 2.76 | 2.6 ] 2.29 | 2.3
T 10 97 1 1.8 | 1.38 ) 181 ] 2.79 [ 29 | 2.31 | 2.5
8 12 1,06 | 1.25 | 1.4 | 156 | 2.73 | 251 | 2.34 | 2.7
9 15 1.1 | 1.26 | 1.2 ] 1.49 ] 2.55 | 2.53 { 2.36 | 2.19
®10 16.1 89 84 T2 b6 691 B4 .63 62
A 18.3 1.8 | 1.35{ 1.53 | 1.64 | 2.20 | 2.53 | 2.36 | 2.20
B 25 120 ] 1.33 ] .46 | 1259 | 1.80 | 249 | 2435 | 2.20
C 35 1.2% | 1,36 ] 1.44 {155 | 1.61 | 2.31 | 2.27 | 2.18
D L5 1.29 | 1.38 | 2.5 ] 154 | 1.57 | 2.03 | 2.12 | 2.10
E 55 .33 140 4 2.4 ) 252 1 155 [ 1.8 | 1.93 11.98
T 65 1.36 | 2.1 § 1.4 | 149 f 2151 160 | 1075 | 185
¢ Th 1.39 | 142l 143 [ 145 | 1.8 110 | 161 1173
by7 T7.03 1 127 | 1.8 | 1.2% § 1.26 | 1.28 | 1.28 | 1.36 | 1.7
' 18 8.3 1.39 | 1.42 | 1.0 | 183 | 1.7 ] 150 | 1.56 | 1.66
19 80 1.36 [ 140 ) 139 | 140 | 143 | Lo | 153 | 1.62
20 85 1.37 | 139 | 1.37 | 1.38 | 1.40 | 1.39 { 1.48 {1.60
21 90 1.0 | 243 | 240 | 2482 | 1.0 | 2437 | 247 ) 159
22 95 1.2 | 2,43 ) 2.0 | 142 | 1.39 [ 138 | L4l | 1,56
23 97.5 1.0 | 1242 ) 1.39 1 .50 | 1.37 § 1.33 | L.43 | 1.54
24 100 1.36 | L.37 1 1.34 ] 1.36 ) 1.31 | 1.29 | 2.39.| 1.49
11 1.3 1.72 .78 L3 22 .10 06 07 07
12 2.6 1.87 79 52 .3k 20 I ok 15
13 5 1.16 82 61 A5 «33 26 26 27
14 TS5 .99 83 65 52 40 33 .34 34
15 11.k S 80 67 56 A5 39 By} 10
H 18.1 Bl 79 .69 61 51 M6 M6 A7
I 25 ] .88 .76 ol 62 56 +5T 59
d 35 _-99 91 083 077 069 -6’-} ' -66 -68
K L5 97 S1|. .84 79 13 .69 .T1 73
L 55 .92 87 82 79 <73 #TO T3 |7 75
M 65 83 80 6 JTh oT1 o7 .69 T2
N 5 68 6L 62 60 55 53 .56 .50
25 85 69 .63 .63 62 59 58 61 64
26 90 B4 B2 8o 19 16 5 T9 B4
27 95 99 99 97 .96 .93 .91 97 | 1.04
28 97.5 1.09 | 1.09 | 1.07 | 2.07 | 2.02 | 2.02 | 1.09 {1.16
b6 15 B6| 78| 65| H6E| 50} A5 ] W5 ] M5
bag 80.3 [ .24 J 124 1.22 | 2.22 | 1.22 [ 124 [1.31 f1.m)

®angle of attack for meximm 1ift.
bTnternal Preesures.

. NATTONAL ADVISORY
COMMITTEE FOR AZRONAUTICS




22 - NACA RM No. L7THO4
TABIE IT.- PRESSURE COEFFICIENES - Continmed

(n) &; =9° By=10°

Angle of atieck, a,, deg

orifice x/c :

‘nymber 4al 20 o0 2.0 |41 16 |81 |%9.1 |22
1 0 0.9% }1.22 | 0.93 JO.47 | 0.62 | 1.0 | 1.85 | 1.98 | 1.67
2 1 +20 +39 '&3 1.76 } .52 |2.9% | 2.67 | 2.4 | 1.87
3 2 <35 +53 . 1.23 | 2.54 |2.95 {2.68 | 2.1 | 1.87
4 3 o .61 o | 1.22 | 2.56 | 2,96 | 2.69 | 2.k2 1.%
5 5 ST 75 | 1.00 1 1.28 | 2ikg | 3.00 {2470 | 2.43 } 1.

6 75 33; 9% | 1.13 | 1.39 | 1.70 }3.03.]2.73.) 2.45 | 1.88
7 10 c 1.07 | 1.23 | 145 | 1.61 [2:90 | 2,75 | 2.47 | 1.90
8 12 299 | 1435 [1.37 | 159 | 1.69 [ 2.50 | 2.75 | 2.49 | 1.91
g 15 1.32 | 1.51 | 1.76 | 1.98 | 2.03 |2.08 | 2.73 | 2.5¢ | 1.93
b0 16.1 ] 1.6% | . | B9t 48| Mmoo | 36| .38
A 18,3 | 1.22 | 1.23 | 1.40 | 159 | 175 |1.83 | 2.58 | 2.43 | 1.92°
B 25 1.11 | 1,23 | 1.37 | 1.50 | 1.6% {1.71 | 2.34 | 2.34 | 1.93
o 35 1.16 | 1.25 | 1.36 | 1.45 | 1.597 [1.64 | 1.93 | 2,02 | 1.2
D us 1.21 | 1.28 { 1,37 | 1.43 | 1.53 | 1.58 | 1.66 | 1.88 | 1.90
E 55 1.26 | 1.31 | 1.3 143 §1.50 | 158 | 1.52 | 1.68 | 1.86
F o 65 1.29 1033 1038 lo’-‘-o lo‘ll'T loll-g loh-h' 10-53 lo&)
p & T 1.36 | 1.38 | 1.51 | 1.50 | 1.46 |1.46 | 1.39 | 1.b4 | 1.79
1 77:03] 1.25 | 1.23 | 1.23 { 1.20 { 1.21 }1.19 | 1.13 1.16 | 1.4
b, -ég.03 1.3% | 1.32 | 1433 | 1.30° | 1.32 | 1.31 | 1.25 | 1.29 | 1.61
19 1.74% | 1.7 1.73 } 1.64 | 1.60 §1.62 | 1.43 | 1.50 | 1.68
20 8 1.29 | 1.2 1.28 | 1.24 |1 1.29 |1.29 | 1.27 | 1.33 | 1.TO
21 20 1.13 { 1.22 | 1.13 | 1.15 } 1.16 | 1.17 | 1.21 | 1.29 1.69
22 95 1.02 § 1.03 | 1.07 | 1.11 {1.09 |1.10 [ 1.17 | 1.27 | 1.65
23 G745 98 1 1,00 | 1.05 | 1.20 | 1.06 ] 1.07 | 1.14 1 1.25 1461
ol 100 «95 98 | 1.02 | 1,06 | 1.04 | 1.0 | 1.22 | 1.22 | 1.55
11 1.3 | 1.61 | 1.58 .88 50 25 J1 0T .08 J1
12 2.6 | 1.61 | 1.59 5 ST 35 21 16 | 17 .19
13 5 1.63 | 1.53 .5 o6l 46 +33 .26 28 .31
1k 75 | 1.6% | 1.30 83 +66 51 +39 o34 i «37
15 11.4 ] 1.65 .98 76 .63 51 L2 37 37 S0
H 18.1 | 1.64 .87 E 66 56 oo 45 o5 48
I 25 1.38 95 c J8 | W69 N 5T 58 .62
J 35 1.07 | 1.00 G4 & .g oT1 67 .68 El;
X !|'5 1003 1-02 . o@ L] o'g ! 07'1' .ogg .
L 55 1.01 | 1.00 | 96 +90 5 80 g 5 w89
M 65 -91 095 093 ‘o@ 085 ] c& e .83 092
X g +91 97 N T .81 =78 ) 76 .'g, .90
25 . o% . 083 -81 .g? '&6 UE% . |96-
26 90 .92 +90 &5 & . . . 2 | 1.1
g ? +93 '913; glsp gg gg .gl l.gi ig’g i.gz
05 . : ¢9 . . . . 5 L) * -
g 5 1.6 | B b 58} AT | 39 .35 36] .38
b2g 8.3 | 1.20 | 1.17 | 1.17 | 1.1% | 1.15 | 1.32 | 1.07 | 1.10 | 1.36

BAngle of etteck for meximum 1ift.

bInt«arnza.l Prossures. _
NATIONAL ADVISCORY
COMOTTEE FOR AERONAUTICS



NACA RM No. L7THO4

TABLE IT.- PRESSURE COEFFICIENTS - Continued

(o) &N"go,! E;F-EQO

Sectlion angle of attack, a,, deg

Orifice x/c
mumber -} 2.0 0 2.0 1| 6a | .1
1 0 1 {152 1 0.8 | 0.55 { 1.18 | 2.23 | 2.29
2 1 .33 B0 1121 2.36 | 288 | 2,92 | 2.4
3 2 N7 31115 ) 2.39 | 2.85 | 2.94 | 2.45
b 3 .55 B0 ] 1.6 2.36 | 287 | 2.9 | 2.46
5 5 69 02 1 1.2h | 1.92 [ 2910 2.96 | 247
6 7.5 86| 1.08 | 1.31 | 1.55 1296 3.00 | 2.50
7 10 96 | 1,17 | 142 | 157 206 3.02 | 281
8 12 1.11 ) 1.32 | 1.56 | 1.72 | 2.00 | 3.00 | 2.52
9 15 143 [ 2071 | 2,97 | 2,20 1 1.92 | 2.90 | 2.54
b1g 16.2 | 129} &2 |16 we | wa| 3| .33
A 18.3 12h f 1.38 }1.59 [ 1.75 | 2.81 | 2.63 | 2.51
B 25 1.23 | 1.36 | 1.501 | 1.64% | 1.72 | 2.23 | 2.4
(& 35 1.26 } 1.37 | 1.48 { 1.58 | 1.66 | 1.81 | 2.29
D b5 1.30 | 1.39 § 147 j 1.55 | 1.61 ) 1.66 { 2.08
E 55 1.35 | 1.2 a7 |15k 257 ) 1.60 | 188
¥ 65 1.37 § 1.52 [ 247 | 1.50 {152 | 1.55 | 1.72
G Th 1.0 | 143 F 246 [ 247 [ 207 [ 150 ) 1.61
b7 77.03} 1.25{ 1.26 | 1.26 | 1.24 | 1.23 | 1.28 { 1.3%
18 8.3 1.4 ) 2.3 | 1283 | 1obh | 2.0 1052 | 157
19 8o 1.1 3 1.2 | 1.8 | 1.4 | 1.0 ] 1.50 | 1.55
20 85 1.39 £ 1,50 ] 1.39 | 1.39 | 2.37 | 1.40 ] 1.43
21 90 1.02 | 1.4 [1.42 | 1.01 | 2.39 | 1.38 | 1.46
22 95 143 f 21.8% J1.03 § 1.2 ] 2.39 | 1.36 | 1.bb
23 7.5 1.41 | 1.2 f2.42 | 1.0 | 1.38 | 1.34 | 142
24 100 1.35 | 1.36 §2.37 | 1.36 | 1.33 | 1.29 | 1.39
11 1.3 | 147 97 58 o3 A5 06 06
12 2.6 1.47 .92 .63 A1 .25 .14 .1h
13 5 1.h3 89 .68 +50 .36 25 24
1s 7.5 1.43 .85 .68 S A1 .33 .30
15 11.4 1. .78 65 53 A3 .36 .34
H 8.1 1.05 T 66 58 49 &2 A1
I 25 91 87 T 63 61 .5k .53
J 35 95 .90 B2 .76 .69 63 .62
K bs 95 90 B4 79 T3 .68 .68
L 55 .92 87 83 .8 .73 70 70
M 65 85 80 T7 «Th .71 67 .68
N 75 731 65| 621 60| 57| 531 58
25 85 73 .65 N3 .62 60 ST 60
26 90 85 .82 80 79 7T JSTh .78
27 95 1.00 .98 .98 .96 g4 91 96
b28 97.5 1.09 [ 1.09 | 1.09 | 1.08 | 1.05 | 1.02 | 1.08
16 15 1.18 2 ) +50 10 o3k .33
bag 80.3 | 1.28 | 1.23 [1.23 | 1.20 | 1.8 | 1.23 | 1.29

aAr_lgle of attack for maximum 1ift.

bh\terml pPressures .

NATTIONAL ADVISCRY
COMMITIEE FOR AERONAUTICS
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NACA RM No. L7HM

. TABLE II,.- PRESSURE COEFFICIENTS - Continued

(p) By =9° B =4

orificd x/c Sectlon angle of abtiack, Ay deg
nugber I
~h.1 }-2.0} 0O 2,0 k.1 }%.1 |8.1
1 0 1.00 |0.3% [ 0.52 | L.h7 | 2.0} 2.57 }2.25
o 1 63 |1.21 §2.38 | 2.84 | 3.08 | 2,63 {2.26
3 2 ST | 117 | 2.51 [ 2.86 | 3.09 | 2,63 |2.27
4 3 .83 |1.18 | 2,39 | 2.88 | 3.10 | 2.64 |2.27
5 5 95 [1.26 | 1.99 | 2.92 | 3.12 | 2,65 |2.28
6 7.5 | 1.08 [1.33 | 1.63 | 2.9% | 3.17 | 2.66 |2.28
T 10 1.21 |1.%5 | 1.59 { 2.41 | 3.18 | 2.68 | 2.30
8 12 1.36 11.60 {1.75 | 1.96 | 3.10 | 2,71 |2.32
9 15 .77 {2.02 [2.1% }1.95 | 2,86 | 2,74 | 2.3k
b1p 6,1 { 58 | 56| a5 | 37 ] 32| .28 | .29
A 18.3 [ l.M% {1.57 | 1.79 | 1.84 | 2,45 | 2.70 | 2.33
B 25 1.51 11.60 | 1.69 | 1.77 | 2.01 | 2.66 }2.34
c 35 1.5 [1.55 [1.65 { .70 | 1.77 | 2.b9 (2,32
D i5 147 t1.56 | 1.63 | 1.67 | 1.71 | 2.26 {2.2%
E 55 1.52 [1.58 | 1.62 | 1.65 | 1.67 | 2,00 2.1k
F 65 1.56 |1.60 {1.61 | 1.62 { 1.63 | 1.80 |2.01
G Th 1.61 |1.6% | 1.62 | 1,59 | 1.60 | 1.68 [1.90
b17 77.03{1.61 |1.61 | 1.55 | 1,50 | 1.51 | 1.62 |1.87
18 78.3 {1.92 [1.90 [ 1.78 | L.70 | 1.68 | 1,68 |1l.81
19 80 1.64 {1.62 | 1,58 | 1.47 { 1.7 | 1.59 |1.78
20 85 1.6% {1.62 | 1.55 | 1,48 | 1.%8 [ 1,56 [1.75
21 90 1.65 | 1.6% Y 1.56 | 1.9 | 1.9 | 1.56 |1.75
22 95 1.66 |1.65 | 1.57 | 1.50 | 1.50 { .55 {Ll.72
23 97.5 | 1.65 {1.64 §1.56 | 1.49 | L.49 | 1.54 |1.70
2l 100 1.61 | 1.60 } 1.54 | 1.k7 | 1.7 | 1.51 |1.67
1 1.3 .89 52 28 .1b .05 .03 .04
12 2.6 .86 57 .38 .23 .1k W11 .12
13 5 .83 62 KT .33 .24 «21 .22
1 7.5 .80 63 .50 .38 .29 .26 .27
15 1i.4 .T2 .59 .50 40 .33 .31 .31
H lB-l 071 060 053 01}5 . -38 -36 |37
I 25 .79 .70 .62 .55 19 46 48
J 35 .80 .73 67 .60 56 .53 .55
K b5 .78 T2 .68 .62 .58 .56 .59
L 55 .TO .67 .63 .59 .56 +55 .58
M 65 057 l55 053 .139 o,+8 ‘.,4'8 l52
R (¥ ok 37 «35 «32 .31 .29 «33
25 8 .38 «33 .32 .29 .29 29 .32
26 90 56 .55 5k .52 <50 .50 «55
27 95 -Bll' 082 -80 ITT 076 .77' .83
28 97.5 | 1,03 | 1.01 .99 K.l .93 9% | 1.04
big 15 ST 56| A5 ) 31| .32 .28 | .29
bog 80.3 | 1.36 [ 1.35 | 1.29 | 1,25 | 1.25 |.1.31 |1.51

@Angle of stteck for maximm Lift,
bInterna.l pressures, e,
NATIORAL ADVISORY
COMOTTEE FOR AERONAUTICS



NACA RM No. LTHM

TABIE II.~ FRESSURE COEFFICIENTS ~ Cantinusd

(Q) 5N = 210: ) = 4
Orifice Section angle of sttack, a, deg
mpiber xfe 5
"llvnl '2.0 0 2.0 ll-nl 6-1 8-1 ].0-2 12-2
1 ) 1.19 | 0.9k | 1.02 } 0.28 1) 0.88 | 2.09 | 3.2 | 3.87 | 2.8
2 1 17 4 72 L 1.78 | 2.70 | 3.32 | 3.94 | h.22 3.1
3 2 .32 5 O 1128 2.73 | 3435 3.9Z 422 3.1
y 3 ho 67 .93 { 1.29 1 2.73 | 3.37 | 3.9 .2y 3.19
5 5 5T A 1109 t142 ) 220 b 3.2 803} 42T | 3.22
6 Te5 80 | 1,05 | 1.20 | 1,56 1.93 | 2.2 } 4.10 } 4.32 3.2
E 10 98] 1.25 {149 | 1.79 ] 106 | 2.21 | 3.60 ] B35 | 3.2
12 1.25 | 1.52 | 1.75 | 200 | 2.29 | 2.26 | 2. 3.97 1 3.4
g 15 1,95 | 2.23 [ 2.35 | 2.97 | 3.18 { 3.08 | 2.7 3.26 | 2.95
10 16.1 | 2.03 | 2.34 | 245 | 2671 2.80 | 2.74 | 2.62 | 2.56 | 2.37
A 18.3 | 1,56 | 1.97 | 2.58 | 2.41 | 2450 | 2.67 | 2,70 | 2.76 | 2.69
B 25 Lobd | 1463 | .77 [ 1e97 | 2.13 | 223 | 2.32 | 2400 2.52
C 35 1.43 | 1.59 | 1.71 { 1.8 | 1.93 { 2.00 | 2.06 | 2.10 | 2.33
D 45 1.45 { 1.58 } 1.67 | 1.76 ] 1.83 ] 1.87 | 1.92 | 1.93 2,16
E 55 1.b9 1 160 167 1 1.73 ) 1077 | 1479 | 1.81 ) 1.80 | 2.03
F 65 151 | 1.62 [ 1.66 {170 ) 1o72 | 1071 | 170 § 1,68 | 1.91
p G 5 1.56 | 1,66 | 1.68 | 1.70 | 1.68 | 1.6% | 1.61 | 1.59 1'8%
17 T7.03] 1.55 | 1.65 | 164 | 1.57 ] 1.60 | 1.54 | 1.50 | 151 1.50
18 78,3 ] 1.8 | 1.96 | 1.00 { 1.87 | 1.80 | 1.68 | 1.62 | 1.60 | 1.
19 & 1.8 | 1.65 | 1.62 | 1.61] 1.5 1.49 | 1.46 | 1.46 | 1.73
20 8 1.59 [ 1.65 | 1.62 | 1.61 ] 1.5 1.bo | 1.46 | 1.b5 1.70
21 20 1.60 | 1467 | 1465 | 1463 | 1459 | 1450 | Lob7 | 1447 | 169
22 95 1.59 | 1.67 | 1.66 | 1.64 § 1.0 | 1.51 | 1.48 | 1.47 | 1.67
23 97.5 | 1.58 | 1. 1.6% 1 1.62 | 1.59 | 150 | 1.47 | 1.47 | 1.66
2l 100 1.57 | 1.62 | 1.60 | 1.60 | 1.55 | 1.9 | 1.46 | 1.45 | 1.63
ll 4 113 1-19 .914- 073 039 020 -09 -03 -Ol 002
12 2.6 | 1.19 95 .68 43 27 W17 .09 .05 07
13 5 1.20 05 63 A5 «33 24 W17 12 .14
1L 7.5 | 1.20 95 .57 ok 3k .26 .20 .16 .18
15 1.4 | 1.21 g‘l; o5 «39 «30 20 .19 17 .18
4 18.1 | 1.23 . 80 o34 .28 24 .20 .18 +19
I 25 1.26 65 H6 1 Wb 3 .38 33 29 .31
J 35 1.16 +65 bl 57 51 L6 L2 +39 1
X 5 .56 .68 66 . 55 51 A7 i RN
L 55 ;- +65 2 ST i W51 A7 A5 B
M 65 »Th 56 53 Lo g . bl iR L0 43
N g .68 b5 37 i34 .32 29 .28 27 29
25 63 A3 «33 .36 29 2 26 26 .28
26 90 .69 60 «53 51 «50 4 U7 16 *50
2 95 : ;) .03 . .78 o7 .73 T2 '& .78
2 975 | 1.00 | 1.02 | 1.00 98 W95 G2 8o . .98
b6 15 J123) wo| 37| 28] 31| 28| 22| .18 20
b2g 80.3 | 1.34 | 21.37 | 1.37 §1.35 | 1.33 | 1.27 | .24 | 124 | 1.45

®Angle of ettack for maximm 11ft.

b

Internal pressures.

NATIONAL ADVISORY
COMMITIEE FOR AERORAUTICS
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26 NACA RM-No. L7TH04
TABLE II.- PRESSURE COEFFICIENTS - Concluded

(x) & =21, By = 60°

orifice x/c Section angle of e.tftack, o, deg

rumber 41| 20| o 2.0 | k1 [ 6.1 | 8.1 | Bro.2| 12.2
1 0 02 | 0751 0,29 | 0.18] 1.30 { 2.73 ¢ L.07T | Be19 | L.55
2 1 21 RIT 2 f2.13)] 2.87 | 3.561 k26| k.80 b,32
3 ) .36 .62 55 1 1.50 | 2.91 | 3.59 | k.28 ] b.B k.33
" 3 W45 T2 X02] 1.35] 2.93 | 3.61 ] L.31 | L.83 4.35
5 5 .64 90 | 120 | 1,50 | 2.59 1 3.67 | .36 | L.BT h.37
6 TS5 O ] 1,18 | 1.48 ] 1.8 ] 2.13 ] 3.00 ] 4.36 | L.92 k.4
7 10 1,13 | 1.2 { 1.2 | 2.02 § 2,18 | 2.0 ] 3.62 | b.73 h.h1
8 12 1.48 [ 1.80 | 2.13 | 2.7 ] 2.69 | 2.68) 2.01 | 3.8 3.97
9 15 2.69 | 3.21 | 3.68 | h.oo | k.44 | 4.33 ] 3.88 ] 3.bg 3.33.
10 16.1 2,99 | 3.54 | B.16 | 4.68 ) k.88 | L.70 | k.26 | 3.72 3.21
A 18.3 1.78 ] 2.05 | 2.30 | 2.57 ] 2.79 | 2.93 | 3.02 | 3.08 2,8
B 25 1.63 ] 1.83 | 202 | 2.20 ] 2.35 | 2.46] 2.57 | 2.63 2.54
c 35 1.59 | 1.7h | 1.88 | 2.00 | 2,11 | 2.9 | 2.26 | 2.30 2.25
T b5 1.60 | 1.72 | 1.83 | 1.92 1 1.99 | 2.05 | 2.08 | 2.10 2.05
E 55 1.6L | 1,74 | 1.82 ] 1.88) 1.92 ] 1.9 ] 1,96 | 1.94 1.91
by 65 1.7 1.7k | 1.80 [ 1.87 1.86 | 1.8 [ 1.8 181 | 1.8
el Th 1.84 3 1,69 | La76 ] 1.90 | 1.83 | 1.70} 1.69 | 1.67 | 1.71

CAT T7+03 | 2.29 | 2.16 | 2.1k } 2,13 | 2.06 | 2.02 ] 2.05 1 2.08 1.99
18 78.3 1.88] 1,91 | 1.8 | 1.88| 1.8 | 1.80 | 1.781 1.67 | 1.68
19 & 1.79] 1,951 1.9% | 1,92} 1.87 | 1.8} 1.72 | 1.61 1.66
20 85 180§ 1.8 | 1.8 | 1.83 1 1.78 | 1.721 1.65 | 1.60 1.65
21 o0 1.8} 1.8 | 1.83 } 1.82] 1.78 | 1.70| 1.66 | 1.60 1.6h
22 95 1.8 | 1.83} 1.8 ) 1.8 | 1.77 ]| 1,70 | 1.65| 1.60 1.6k
23 97.5 ] 1.8 [ 1.8L ] 1.8 | 1.78 | 1.76 | 1.69-§ 1.64 | 1.59 | 1.63
oh 100 .82 1.5 116} 276 1.72 ] 1.66| 1.601 1.58 | .1.62
11 1.3 56 .75 .58 +30 15 Nl 0f 0 0
12 2.6 96 .5 Sk c3h .21 12 06 02 .03
13 5 97 .5 50 .36 .25 .18 12 08 .09
1b Te5 .98 «Th A5 .3k .25 .19 b 11 11
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Figure l.- Profile of NACA 28-(50)(03)~-(50)(03) airfoil with leading-edge and
trailling-edge high-1ift devices.
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11 ,- ¥Variation of preseure coeffloient with peroent ohord for the

gﬁich 25~(60)(03)=(50}{C3} mirfoll with the Arooped-nose¢ flap deflected 27°

and $he plain trailing-sdge Clap defleoted 60°. R, 2.1 x 106; M, 0.15;
a, 10, 2°
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