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REPORT No. 331

COLLECTION OF WIND-TUNNEL DATA ON COMMONLY USED WING
SECTIONS

By F. A. Loupen

SUMMARY

This report was prepared at the request of the National Advisory Commiliee for Aeronautics
in the Bureau of Aeronautics of the Navy Department in order to group in a uniform manner the
aerodynamic properties of commonly used wing sections as determined from fests in various wind
tunnels.
 The data have beent collected from reports of @ number of laboratories. VWhere necessary, trans-
formation has been made to the absolute sysiem of coefficients and tunnel wall inferference correc-
tions have been applied. Tables and graphs present the data in the various forms useful to the
engineer in the seleciion of a wing section.

INTRODUCTION

The wing sections most commonly used in this country are the Clark Y, Clark Y-15,
Gottingen G—387, 3—398, G436, N. A. C. A. M-86, M-12, Navy N-9, N-10, N-22, R. A. F.-15,

Sloane, U. 8. A~27, U. 8. A-35A, U.S. A-35B. Data were obtamed from References 1to 14

on all of these eirfoils that had been tested in the following wind tunnels:

Large wind tunnel, Gdttingen Laboratory.

Variable density wind tunnel, Langley Memorial Aeronautical Laboratory.
T%-foot wind tunnel, Massachusetts Institute of Technology.

5-foot wind tunnel, McCook Field.

8-by-8-foot wind tunnel, Washington Navy Yard.

Some of the airfoils selected had been tested in as many as four of the five tunnels, others
in only one of the tunnels.

The results obtained in the different Ia.boratones are not directly comparable, because of
the differences in the methods of testing; in the ordinates, size, and aspect ratio of the models
tested and in the test speed. The purpose of this report is not to compare results from different
laboratories but to present the data in a uniform manner and to compare different wing sections
tested in the same laboratory at the same Reynolds Number.

In the individual laboratory reports, the data in somse cases were presented in engineering
rather than absolute coefficients; in most cases, the tunnel wall interference corrections had
not been applied; for some tests the center of pressure had not been determined; the moment
coefficient was given with respect to various axes; the data were presented by some laboratories
in polar diagrams and by others in angle-of-attack graphs.

In the present report the collected data have been corrected for tunnel wall interference,
the absolute system of coefficients is used, and the data are plotted and tabulated in various
forms for the convenience of the engineer.

ABSOLUTE SYSTEM OF COEFFICIENTS

The absolute [ift and drag coefficients €, and Cp are defined by dividing the lift L and the
drag D by the dynamic pressure g=¥% p ¥* and the wing ares S.

Co=L/qS Cp=D/gS.
L lq D /g Bo1
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The absolute moment coefficient €y is the moment M about the leading edge divided by
¢S times the chord length ¢ and is positive when the moment tends to make the leading edge rise.

OMZM/QSC.

The center of pressure coefficient (, is the fraction of the chord length slong the chord from
the leading edge to the line of action of the resultant force. This distance is equal to the moment
coefficient divided by the normal force coefficient Cy. ' :

0,= O.P./G':‘ Oy/ON

where Cy= Cy cos a+ Cp sin a.
The induced drag coefficient Cp, is equal to (12 divided by = times the aspect ratio.
CD‘- = az,z/ﬂ' AR. =‘-0LES/1|'b2

where b is the span.
The profile drag coefficient Cp, is the dlﬁ‘erence between the coe£ﬁc1ents of total drag and

induced drag
Cpy=Cp— O,

TUNNEL WALL INTERFERENCE CORRECTIONS

A large share of the data taken from References 1 to 14-had 1ot been corrected for tunnel
wall interference. . The following Prandtl corrections have been applied where necessary:

- 2
Aa=3$ Ol'sradlans A OD=6%1—S-
" A is the cross-sectional tunnel area and § is equal to 0.125 for a tunnel having a circular cross
section.. For a tunnel of square cross section, Glauert has shown that & increases to 0.137.

ORDINATES OF THE AIRFOILS

Table I gives the general shape of the various wing sections. The faired ordinates used
by the Bureau of Aeronautics have been given and are called the specified ordinates. These
ordinates may he slightly different from those in general use as exact specifications for the
various sections do not exist. For this reason, a wing section at one laboratory might be expected
to vary to some extent from the same section at another laboratory. The variation becomes
greater in the measured ordinates due to the different materials used in airfoil construction and
different methods of measuring the ordinates.

The maximum thickness of the airfoils and their thickness for front and rear spar depths are
given in Table II. ~Since the spar depths for a wing to be selected are approximately known, a
glance atthis table will limit the number of wings for further consideration.

TEST CONDITIONS.

No attempt will be made in this report to describe the various wind tunnels or their methods
of testing. Only the conditions for the tests selected will be given.

The Géttingen Laboratory tests were made on 20 by 100 centimeter (7.874 X 39.37 inches)
models at a test speed of 30 meters (98.4 feet) per second. This gives a test V1 of 64.58 square
feet per second, where [ is taken as the chord length. Since the elements of air density and
viscosity were not determined, the exact Reynolds Number of the tests is not known. Assuming
air of standard density p and the coefficient of viscosity u at standard temperature, p/ﬂ==6 378
sq.ft./sec., and the approximate Reynolds Number p V1/u is 412,000.

The Langley Memorial Aeronautical Laboratory (L. M. A. L.} tests were made on 5 by
30 inch models at & test speed of approximately 76 feet per second. Tests on most of the models
were made at several pressures, but only the tests_at a pressure of about 20 atmospheres are
considered here. The average Reynolds Number {or each test was determined and is in the
neighborhood of 3,600,000 corresponding to full-scale conditions.
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The Massachusetts Institute of Technology (M. I. T.) tests were made on 6 by 36 inch
models at a test speed of 40 miles an hour. The test V7 is 29.33 sq. ft./sec.; approximate
Reynolds Number, 187,000.

The McCook Field (McC. F.) tests were made on 6 bv 36 inch models at various air speeds.
Only the tests at 80 miles an hour are considered here, giving a test VI of 58.67 8q. ft./sec.;
approximate Reynolds Number, 374,000.

The Weashington Navy Yard (W. N. Y.) tests were made on 5 by 80 inch models at a test
speed of 40 miles an hour; test V7, 24.44 sq. ft./sec.; approximate Reynolds Number, 156,000.

With the exception of the G&ttingen airfoils of aspect ratio 5, all of the models had the .

normal aspect ratio of 6. The experimental results of the Géttingen tests could be corrected
to an aspect ratio of 6, but since the results from the different laboratories are not directly
comparable, it was thought best to leave the data in the original form.

PRESENTATION OF DATA

The data from the Gottingen tests are given separately for each airfoil in Tables III to VI;
L. M. A. L. tests, Tables VII to XIV; M. 1. T. tests, Tables XV to XXII; McC. F. tests,
Tables XXTTI to XXV; W. N. Y. tests Tables XXVI to XXXVII.

The usual C, Cp, a.nd Cr/Cp versus a.ngle of attack curves for the 15 wing sectlons are

presented in Figures 1 to 15, and a table is inserted on each figure giving the test conditions.

It might have been preferable to have plotted the data from each laboratory in one figure but
this was not practical on account of the interference in the numerous curves.

In Figures 16 to 30 are plotted the Lilienthal pola.r diagrams, ) and Oy versus OL, together
with the induced drag polar curves.

C./Cp is replotted against speed ratio V/V, in Figures 31 to 45. The center of pressure is
also plotted against speed ratio as the curves are approximately straight lines and are easier to
read than the usual plots of center of pressure against angle of attack.

Graphs of the profile drag coefficient Ono versus lift coefcient are presented in Flgures 46

to 50. For these graphs it was possible to plot the data from each laboratory in one diagram and
therefore the curves in each group are comparable. This same method is followed in Figures
51 to 55 which give the ratio of the faired profile drag coefficient to the maximum Lft coefficient
plotted against speed ratio.

AIRFOIL CHARACTERISTICS AND CRITERIA

Various characteristic values and eriteria for the wing sections derivable from the data and
graphs are tabulated in Tables XXXVIII to XI.LIX. When convenient, the tabulation of the
criteria are made with respect to the merit of the wing section and a note to that effect is under
the heading to the table.

The above-mentioned tables are seli-explanatory and derivations of the criteria can be
found elsewhere, but & few brief remarks regarding the meaning of some of the criteria appears
desirable.

C; maximum, Table XLI, is the criterion for minimum speed with a given wing loading or
if the minimum speed is given, it is the criterion for the load which can be carried per unit area of
wing.

The maximum ratio Cz/Cp, Table XLIII, is well known as a criterion for sirfoil efficiency,
greatest weight carried for a given thrust. It being also a criterion for maximum speed regard-
less of minimum, flattest glide, and maximum range. The value of C; at meximum C;JC» is
also tabulated and should be considered along with the maximum ratio of lift to drag. The
ratio of lift to drag is given for various fractions of €% maximum in Ta.ble X1IV. These data
show the effectiveness for speed and climb.

The ratio of O, maximum to Op minimum, Table XLV, is the criterion for maximum speed
with a given minimum. With constant loading, (€:3/0p?) maximum, Table XLV], is an index
of minimum power, maximum rate of climb, maximum ceiling, maximum duration; the ratio
of ; maximum to Cp! minimum, Teble XLVII, is the eriterion for maximum speed range.
For additional detail on the above-mentioned criteria, the reader is referred to Reference 15.
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Table XLIX and Figures 51 to 55 compare the data on the basis of total profile drag for
constant load and stelling speed. It is shown in Reference 16 that .the section selected will
very with major requirements as follows:

Mazimum speed.—Section having least value of Cpy/Cr maximum st high speed ratios, V/V,>2.5.

Mazrimum climb and ceiling.—Section having least value of Cpg/Cr maximum between Viv,=1.10 and
V/iV,=1.5.

Mazrimum endurance.—Section having least value of Cp/Cr maximum at ¥/V,=1.10.

General performance.—Section having least average value of Cpy/Cr, mazimum at all values of V/¥..

SCALE EFFECT

The same conclusions regarding scale effect can be drawn from Figures 1 to 30 as have been
drawn from previous test data. The following conclusions are quoted from Reference 17:
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(_\> (

The scale effects depend on the airfoil section and are in general similar for similar sections.

All ajrfoil sections may be roughly divided into three general classes as follows:

(a) The highly cambered or very thick section having a very high lift at Reynolds Numbers within the
testing range of the average wind tunnel. This class usually shows a decrease in € maximum with Increase in
Reynolds Number.

(b} The moderately eambered, medium lift section. This class usually has & moderate, and favorable
scale effect on Cp with a fairly low and favorable scale effect on Cp.

(¢) The thin, to moderately thick, double cambered section of low lift at normal test Reynolds Numbers.
This class usually shows a large i inerease in Cy, maximum and & moderate decrease in Cp minimum with increase
in Reynolds Number.

Airfoils such as the G—387 and U. S. A.~35A come in class (a); the R. A. F.—15 and Clark
Y in class (8); the M—6 and M-12 in class (¢).
USE OF THE DATA

The diagrams and tables enable an engineer to make a Jogical selection of & wing section.
The full-scale data from the I.. M. A. L. tests should be used whenever possible since free-
flight tests have verified the validity of these data.
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Since the scale effect is in general similar for similar sections, it is to be expected that certain
wing sections such as the G-398 and N-22 which show up well in an atmospheric tunnel would
have good characteristics at full Reynolds Number. This has been verified by the flight test
data on airplanes with these wing sections. -
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CONCLUSIONS

The following conclusions can be drawn from this collection of airfoil data:
"Direct comparison of the date should be made only when the Reynolds Numbers of the
tests are the same. True relative values are then obtained at that Reynolds Number.
Allowance for the scale effect should be made when the tests are at different Reynolds
Numbers. )
The scale effect is in general similar for similar airfoil sections.
Test data at high Reynolds Numbers show better accord with free-flight data. Preference
should therefore be given to data from the variable density tunnel.
More wings which show up well in an atmospheric tunnel should be tested at full scale.
It is understood that this is now being done for a group of sections including the G-398.

BUREAU OF AERONATUTICS,
Navy DepartMeENT, April 18, 1929.
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FIGURE 54.—McCook Field tests. Afrfoll size, 63¢36 Inches; aspect ratlo, 6; test, T7=38.67 square feet per second; approximate Reynolds Number,
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TABLE I—Continued
SPECIFIED ORDINATES OF AIRFOIL SECTIONS—Continued

Distance U. 8. A-2T U.8. A-3A U. 8. A- BB
from lead- 5 : ) .
oo | U Lo Upger | 161 Upper | Lo
percentage pper wer pper wer pper wer
of cho ea.m%eet camber | camg%: | camber | cam camber
1 L7 177 4,33 _,.}33 284 2.84
1.26 3.89. .81 -8.09 .1.62 5.15 1.03
2.5 516 .85 258 T .98 6.21 .63
] 6.95 .10 j. 1L83. .42 7.62 .28
7.5 823 .01 19.58°| .22 a6 .14
10 9.19 0 14,88 .10 0. 45 .07
16 10.52 .18 16.60 [ 10. 58 0
20 1182 87 | 1772 .08 IL28 .05
30 1..87 .01 18.43 .28 1L78 .18
40 1L.58 L@ 17.86 .44 1L 41 .28
50 10.78 .78 16.16 . ~80 10. 34 .30
80 9. 57 .88 1801, .07 8.9l .46
70 7.97 .07 .12 .65 7.05 |, .43
20 502 .01 7.8 .85 5.Q2 .38
90 8.66 .19 - 433 . .82 2.72 20
85 2.3 .3 2.39 e 1.52 12
100 74 .74 .43 0 .25 25
TABLE II

SPECIFIED THICENESS OF AIRFOIL BECTIONS.
All dimensions are given in per cent of chord length

Thickness at—
Maximum
Alrfoll section thickness |10 per cent | 15 per cent | 60 per cent } 70 per cent
from leed- | from lead- | from lead- | from lead-
ingedge | ingedge | Ingedge | Ingedge
k Y. 11,73 .23 10. 50 %.18 7.52
Clark Y-15 18,00 1L.76 13. 58 1L.73 0.43
Q-387. ) . 12,87 13.84 10.67 8.63
13.75 107 12,50 10.30 818
I1.08 8.03 10.16 828 16,60
M-8 12,01 8.05 10,20 0.85 8.08
M-12_ Z 1198 8.60 10. 28 9.77 7.98
N-¢ .23 664 7.51 618 4.92
N-10 10,97 8.85 10.03 823 6. 56
N-22_ . - 12,87 0,87 11.26 Q.27 7.3
R. A, F.-15.. - 649 807 6.4¢ 5 1¢ £ 78
Sloane B.08 4.26 4,63 4,50 3.81
U.8. A-27 10. 96 9,19 10. 3¢ 9.22 7.90
U. 8, A.-354 18.18 14.78 14.60 13,24 10. 37
U, 8. A.-85B - 11,61 9.38 10. 58 8.46 6.63
TABLE III ~:
G-387 AIRFOIL QOTTINGEN TEST
Alirfoil siza, 7.874 x 30.370 Inches, Test s%eed 08.42 ft.fsoc.
Aapect ratlo, 8. Test VI, 64.58 sq. fi./sec.
Data with tunnel wall interference corrections applied arelaken from Reference 3
: . ]
Center of * Proflle
of Lifg Dra Moment | -, : Speed
AR | ol | oot | Mooame | Presare| g | gy @ dmg
© e -1 olend clent clgnt clent Co v dlent
degrees - Co Co | M C Vs CD.
-
-~9.0 -0.104 | 00890 —0.058 [ ._.... S R O 5 B 0.0083
—6.0 . 082 . 0180 -. 128 4. 55 . 0175
—4.6 .182 L0178 —. 146 ] 1.2 2.74 . 0167
-31 . 280 . 0201 —. 167 .60 13.9 2.21 . 0151
-6 .380 0235 -. 102 .50 16.2 189 . (0148
—0.2 . 468 . (201 —. 218 45 16.1 171 0151
L3 .18 . 0357 —. 242 ‘.4 16.8 153 0141
7 .681 . 0438 —. 05 .88 15.0 L4l <0142
4.2 . 780 . 0531 -, 288 87 148 1.32 . 0186
87 (872 . 0631 —.310. .38 12.4 126 . (148
8.6 1. 085. . 0921 —. 875 .34 1.8 1.12 L7
1L6 1.218 124 —. 410 .33 9. 81 1.08 . 0294
145 1. 340 162 — 420 32 827 Lol . 476
17,5 1360 a7 —. 452 34 6.27 100 .

=it ok



COLLECTION OF WIND-TUNNEL DATA ON COMMONLY USED WING SECTIONS 615

TABLE IV
(G-398 AIRFOIL GOTTINGEN TEST
Afrfoll sizes, 7.874x39.370 inches, Test . 98.42 ft fsec.
Aspect ratio, &. Test VT64.58 5q. ft./sec.
Data with tunnel wall Interference corrections applied are taken from Referencs 3
|
ot | Center of Profils
Angle of Lift D Moment Bpeed
sttack | ooeffi- | coefi- | coeffi PeEl| &G tatio 3
« cient cient clent clant Co 4 clant
degrees C Cp Cx Cy Vs Ch,
—11.9 | —0297 | 0101 o.ggi I —a04 0.0954
-89 —. 150 . 0205 - -~7.76 .
—6.0 .37 L0183 - 100 |- 2.43 051
—4.6 .138 . 01582 —. 122 [1%:74 9.08 .02 . 0140
=31 .232 . 0170 —. 143 .68 18.7 233 . 0135
—L6 L840 - Q205 —.170 .49 166 Lo3 . 0183
—0.2 435 . 0249 —.192 45 17.§ L70 .0128
2.8 .640 . 0336 —. 245 .89 16. 6 L 40 L0124
&7 840 . —. 206 .36 141 1.28 . 0147
8.6 1016 . 0851 —~ 337 .34 1.9 112 .93 |
1.6 L170 1150 —. 871 ; .31 0.2 L4 .02:8
145 1.260 .| .1560 —. 408 | .82 8.08 Lo | .07
I
TABLE V
G-43% ARFOIL GUTTINGEN TEST
Alfrfoll slze, 7.874X30.370 Inches. Test s , 98.42 l’t.[sec.
Aspect ratio, - % Test V1, 64.538 =q. {t./eec.
PData with tannel wall interference corrections applied is taken from Reference 3
- Caenfer of 8 Profile I
leof | Lifg D Moment pead
attack | coeff- | coef | coefi- pressre | Cu ratio | g o
« clent clent clent ot Co v cent |
degrees Ci Cop Cx G Vz Cbp,
—8.8 —0.238 0. (437 —0. 008 —5.40 0401
—6.0 —. 050 .0I44 —. 083 —3.47 . 0142
—4.5 . L0130 —. 054 .84 NP
-3.0 . 150 .0138 - 107 .7l iL8 2.84 .0119
—L6 . .0159 -~ 130 .53 15.5 221 L0121
—0.1 349 .0189 —. 154 <A 18.5 188 L0111
1.3 .451 0247 —, 182 .39 18.3 164 L0117
2.8 . 548 0204 —202 .38 18.6 149 .0101
4.3 JOAT .0382 —_ .34 16. 9 L37 . 0092
8.7 . 751 . 0488 -, 248 .82 15.4 L 0129
8.7 . 945 .0728 ~. 30 .31 13.0 1.13 - 0158
1L.6 1120 [ .oom —. 343 .80 1L2 Tod | .
1.6 1204 .138 -, 885 .31 8.73 1.00 -
TABLE VI
TUSA-27 AIRFOIL GOTIINGEN TEST
Alefoil size, 7.874¢39.370 Inches. Test s , 98.42 ft./sec.
‘Aspect ratlo, 5. Test 1{, 64.58 sq. ft./sec.
Data with tunnel wall interference corrections applied is taken from Reference 4.(G-509)
! l Profil
) i Center of Speed 9
Angleot | Tt | Drg | Momert|meswe| o mafio .
: o« clent t clent 3 Co t
_ degrees Cr c%: Cu dé:“ Va dae;
i —%.0 | —0.203 [ o.00m0 a.a1e —2.21 0. 0303
1 —68.0 —.037 . 0468 —. 07 —. 79 (487
: —4.5 . 063 0178 —. 106 3.82 L0177
H -3.0 164 . 0160 —. 128 07T 16.9 278 L0133
i —1.4 . 264 . 0188 —. 149 57 159 218 L0122 j
i a.c .364 201 -~ 171 47 18.1 L85 .0118
: L6 457 . 0251 - .42 18.2 165 L0117
3.1 . 559 .0317 —.214 .30 17.8 L50 L0117
47 .695 .0432 —. 258 .36 18.1 L3 . 0124
62 . T84 . 0538 — 280 .38 14.8 1L25 L0134
9.2 . 967 .0781 —. 319 .33 2.4 L14 . OI8%
} 122 L0 | [1060 | —358 32 | 100 “L0s | ez
15.3 L 253 . —. 384 .8l 9.0 L00 0379
i 18.2 L200 . -—.3%0 .32 0.35 102 073
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TABLE VII
CLARK Y ATRFOIL . L.M. A. L, Trar

Adrfoll size, 580 inches. Average Reynolds Number, 3,610,000.

Aspect ratio, 6.
Data from Reference 2 corrected for tunnel-wall interference
Centar of Speed | Profila
D pe
S | ot | ool | Mo | Dreswe | o | myo | g
« cent | clent | clent | SEL¥ Co L4 ent
degrees Co Co Cx & Va
?. . . D,
. N
T )
-8, 02 —0 0€0 0.01 —0.068 i N P— 0. 0108
—4, 48 045 .0l —. 091 : 421 |- .0108
—2.04 167 0121 —.120 0.720 13.8 2.88 0105
—1.40 . 268 L0144 -6 | A 18.6 2.2 . 0108
.15 .34 . 0182 -. 106 - L1 L 89 . 0103
L 62 . 801 . 0245 --. 186 . 20.4 1. 68 L0111
3.2 .602 .0312 - 024 .87 10.3 151 .3}19
6.31 .810 —. 284 . 1a.1 L2 . 0152
¢.39 1034 o770 —.312 13.4 L5 . 0201
' 12,47 1231 . 1085 —. 360 - 1L4 L06 . 0280
15,582 - 'L 367 . —. 415 B 0.80 100 . 0403
18,40 1.283 . 2317 -, 87 .24 5.80 Lo03 1342
21. 41 1081 —.328 o 3.58 Li12 « 2402
TABLE VIII
G387 AIRFOIL L. M. A, L, Tgar
Adrfoll size, 5X30 Inches, Averags Reynolds Number, 3,470,000,
Aspect ratio, 6.
Data from Reference 2 corrected for tunnel-wall interference
Angleof | Lt | D Moment | Centef of Spesd | Frofile
atiack | cooffi- | cooft | cooff e Cr ratio ;’e‘g
e clent | clent clent mnt < ¥y slont.
egreas T, Cp Cx LG ] s Co,
N
—9.08 —0. 186 Q. 0156 —0.058 —~10.0 0. 0143
—5.98 . 061 .0128 —. 108 4.88 L0124
—4, 44 . 168 . 0139 —. 185 0. 807 121 2 0124
-2.89 280 0172 —. 188 o2 18.3 218 L0130
-1.35 .30 0210 - 176 . 186 L85 0129
.18 504 0283 —. 202 401 17.8 1623 0148
1.78 .612 0388 — 24 .381 16.8 1 47 .0168
3.28 .726 . 0488 -, 255 .851 155 L35 . 0188
6.36 260 . 0712 —. 288 N 18.5 118 «
0,44 L 146 . 1004 —. 348 . 1L 4 108 . 0307
12. 50 1308 . 1340 -, 892 L 9.76 Lol . 0431
15. 50 L328 1848 - 441 <332 7.18 . LO0 0811
18,50 1.320 . 2462 - . 538 Lol . 1587
21, 4¢ L276 . 8002 —. 453 . 425 LO02 <2138
TABLE IX
N. A, O. A.-M6 AIRFOIL L. M. A. L. Txs?
Altrfoll size, 530 inches. ’ Average Reynolds number, 3,660,000
Aspect ratto, 6.
Data from Referance I corrected for tunnel-wall Interforence
. Center of . : Proflle
e of Lift Dra, Moment Speed
attack coeffi- - coeffi- pm‘ Cr ratio m_
« cl&pt clent clent clent ] "Cp v dlent
degreos Cp Cu % Vi o,
~3.08 | —0.202 | .0.0m11 0.084 il —18.2 |eecmemean- 0. 0089
—1.54 —.087 . 0094 . 035 ] 108 . 0080
01 016 0080 008 - 2.0 3 080
1,85 126 0008 - 017 @l 12,9 3.12 < 00%
3.09 . 237 0115 -—. 045 . 20.6 227 . 0085
4.63 340 —. 064 . 2.9 190 . 0093
.17 456 -, 008 2 20. 2 Lt | 0115
9.25 N 8885 —. 145 B? 17.3 L38 . 0150
12,38 878 . 0816 —. 102 . 14.2 L18 0209
15,41 1.078 . 0892 -, 232 L9 12,0 1.07 .0281 .
18.46 1222 L1287 —=.286 | .38 9. 62 L00 | .0404
2L 44 1188 L1981 —.312 i 20 8.89 Lo2 1286
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TABLE X
N. A. C. A~MI12 Amromr. ~ . L. M. A. L. Tzsr
Alrfoll size, 5X30 inohes. Average Reynolds number, 8,800,000.
A.sp_ect ratlo, 6.
Data from Referencs 1 corrected for tunnel-wall interference
[ |
Center of Profile
Angle of Lift D Moment Speed
attack | coefi- | coelt | coefl: b Ce ratio 3
o clent © clent clent clent Co ¥ olent
degrees CL l Cp Cx Y V3 Co,
—3.05 —0.118 0.0088 —0.019 —12.0 . 0091
-1 51 —.017 . 0089 —.00L —-Lo 4 .0089
.04 .006 ; .0092 —~. 029 0.302 0.4 3.86 . 0087 .
158 L2207, .0128 -_ <274 16.8. 2.50 .0100
312 .318 ; .0168 —. 088 275 10.5 2.02 -0100
41.68 <17 . 0203 —. 107 « 257 2.6 L8 .0L0
620 537 . (0280 —. 131 244 10.2 1.5 .0126
0.29 .760 - —. 192 253 15.9 130 0172
12.37 971 . — M1 . 250 13.4 115 .
15,44 1. 155 . 1022 —. 287 <251 113 108 0813
18.49 1,203 1388 - 342 -289 - 0.32 L.0o <0501
21,44 1.1685 - - .312 508 LO05 . 1672
TABLE XI ..
R. A. F.~15 AirroIL L. M. A. L. Tesr
Afrfoll size, 580 Inches. : Average Reynolds number, 8,580,000,
Aspect ratio, 6.
Data from Reference 2 corrected for tonnel-wall interference,
l Ceater of Proflla
Angle of Lift D I Momant Speed
attack | coafi- | cosfl- i - | Dressre | o atio ;ﬁ.
clent clent | clent elent Co v dant
degrees Ci Cp i Cu ' Vs Co,
1
—£5 | —0.162 | 00141 | —o013 TN 0.01%7
. —=3.02 —.052 ; .0087 —. 089 —5.08 .. . 0085
—1.48 .052 . .0083 - L2270 8.27 4 . 0081
Q.06 .160 : .0090 - 000 0. 539 18.8 270 . 0075
1681 285 L0124 —. 118 .408 2.0 2.06 .008L
315 .308 . 0184 — 18 . 360 4.3 L74 -0078
4,69 07 ! L0222 —. 178 . 347 2.8 L &5 . 0088
6.24 829 - 0306 - 202 .322 20.6 139 . 0095
9.32 w0 | o5 | — 260 307 18.2 118 | o
12,41 1.068 . Q809 —. 313 - 396 13.2 L0& 10203
15.48 L2009 | .1003 — 344 . 289 1L G L00 . Q317
18.43 L127 ° L1611 —. 358 .318 .93 L04 0837
18.38 Logd | .28 —.304 . 385 4.45 L10 . 1712
2L35 0.¢2¢ ! . —. 370 . 392 815 LI4 - 2474
[ . . .
TABLE X1I
U. 8. A.-37 AIRFOIL L. M. A. L. Tzs?
Alrfol size, 530 inches. Averags Reynolds number, 8,570,000.
Aspect mtfo, 8.
Data from Reference 2 corrected for tunnel-wall interference
eof | Iy | D Moment | Center of Speed | Ffofile
An%gck cooff- | coetl | ooefh Lo Cr ratia 3
a cignt clent ofent clent Co v clent
degrees Ci Cop Cu rok . Va Co,
—6.04 —0. 100 —0.061 ~T.82 0.0123
. 50 .007 0117 —.090 80 0117
—2.05 120 .0118 —. 112 0940 10.2 3.40 .0110
—1.42 2N . 0134 —. 137 .61 16.5 2.50 . 0108
0,13 .332 0167 —, 174 404 19.9 2,04 L0108
1867 . 0211 —. 183 416 2.6 L78 .J108
.21 o 0278 —. 198 .350 2.1 1R .
4.75 .85 . 0353 —. 238 .383 18.5 148 0125
629 . 768 « 0458 - 256 . 333 18.8 L35 0143
6.37 972 0678 — 807 .318 143 L2 L0175
1244 L 166 . 0053 —. 342 .5 12,2 L0 0232
15.50 L1324 .1285 —. 385 .93 10.3 L02 .(0352
18. 53 L1384 <1417 - . 368 9.70 L0d 0397
18.50 L3A .1931 —~. 482 .887 6.87 1.02 . 1001
2L 45 1181 <2712 —.491 <411 4.3¢ 108 . 1972

104397—30——10
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TABLE XIII
T. 8. A.-354 AimroiL v ' L. M. A. L. Trst
Alrfofl alze, 530 inches. L . Average Reynolds number, 8,520,000,
Aspect ratio, 6.
Data from Reference 2 corrected for tunnel-wall interference _
— - e~ —— . e
Ceanter of Speed | Profile
B | e | went | eoee | prosmro | g | Catle | dmag
a clent | clent | cient | S [ L4 alent -
degrees I G| Cp . | Cu Vi Co, .
! : r . "—:‘ :
—0.03 | —0.075 | 0.0168 , —0.008 e —4.48 | 0.0165
—5.94 146 L0143 - —.154 o 10.2 188 .01
—4.40 . 252 L0166 | —.178 Q714 15.2 219 .0
—2.86 .385 . 0206 —.203 + 58 17.8 1,82 L0134
—1.82 . .468 . 0256 — 224 AN 18.4 L6 .0188 —
.22 586 .0827 —. 254 . fu 18.0 144 L0144
L76 L602 | L0410 | —. 280 404 18,9 1.52 | .0135
3.30 7 L0510 | —.30¢ .380 g | 128 L0172
4,84 .884 .0616 . -—.322 .3 14.8 117 . (201
6.87 .984 L0741 —. 3% ~881 13.8 L1l Q228 -
. 0.43 L2 | (102 | —302 %z 1.0 L03 | .0350 < o
12,46 1203 « 1406 & —. 430 . 856 8,06 L0} 0727 -
1548 LW [ . Iy -888 503] 100 | .1263 .
18.44 L152 212 | .—43 a7 4wl Tos | ‘18
21,42 Loe7 - | —. 405 359 . 3.72 L05 . 2816
TABLE XIV .
U. 8. A.-35B AIRrom L. M. A. L. TEsT
Alfrfoll slze, 5X30 inches. : Average Reynolds number, 3,470,000,
Aspect ratio, 6. .
Data from Reference 2 corrected for tynnel-wall Interferance
6 of Lift D Moment | Center of Speed | Frofile
atfack coeffl- | coeffl- |~ cgeffl- Cr ratio A =
a ofnt | clent | clent Co V| et
degrees [+ [} Cx Vs Cp,
| Al
—0.11 | —0.285 | 001738 | —0.001 ~18.5 "0.0130 ' = :
—~6.02 - 062 | ,0094 —. 058 —8. &0 0082
—4.48 044 . 0093 —. 082 . 473 . 0002
-2.94 . 157 . 0109 —. 109 0509 14,4 2.98 . 0086
-1.40 .268 . 0143 —, 1368 .516 18.4 2.28 .0108
14 378 . 0183 —. 147 . 388 20.6 1.91 . 0107
Leo . . 0247 -, 176 361 10.8 1.68 . 0120 ’
3.28 . .0382 |* ~. 212 . 2361 181 151 1 .0138 .
6,81 § . 0542 —. 250 - gl4 152 1.20 . 0182 . -
0.40 1.045 .0818 -, 320 - 12.8 1,18 <0285
12. 47 1,235 1181 -—. 372 = 10.8 Los. . 0321 - -
15, 52 1,874 _ . 1490 —, 440 . 9.3 Lo00 . 0488 A
18, 50 L . —. 423 5.77 L03 . 1359 ~
2L 45 .18 . 8087 —. 465 + 875 3.87 1L.08 2817 T
TABLE XV
OLARE Y AIRFOIL M. I, T, Txst
Alrfoll size, 6436 inches. . Teat 9 40M. P, H.
Aspect ratlo, 6. Test Db, 20,58 5. T Jso6.
Falred data from Reference 6 changed to absolute coeflicients and corrected for tunnel-wall interference
‘ o of LEft D " Momy Centerof | - Speed Profila
Aa]:gck coeffle | oot ooeﬁej ol Cr retio c%-
| a clent | clent | clent phenry o v Py
. degrees Cr Cp Cu C', ] . W CD‘
.01 | —003t | 0008 | —0078 |ompo.| —188 0.0195 -
-3.87 .110 . 0154 - 110 |. G830 7. 158 8.38 . 0147
i ~104 . 252 . 0163 -, 144 . m 15.5 2.22 .0129
4 .10 401 0214 - 177 e 18,7 176 0120
] 213 . 563 . 0205 - 211 T 18,7 L& .0132 b
H 417 - . 698 . —. 243 364 17.0 133 + 0152
a.20 838 . — 274 M8 15.2 L2 L0178
8. 23 . D60 0720 —. 306 BVl 13.3 LI4 . 0230
10, 28 La77 0005 ~—, 337 L3810 ILO 107 .0289
. 12,29 L 179 L1108 - . g 10.7 LQs . 0365
14,80 1 239 . 1847 -, 380 »d 9.21 LO0 . 0531
36.29 1177 1740 —. 401 __.340 6.80 L03 | .1005 :
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TABLE XVI .
OLARX Y-I5 AIRFOIL M. L T. Test
Alrfofl size, 6X36 inches. Test geed 40M.P.H,
Aspect ratlo, 6. Test VI, 20.38 5q. it Joec.

Falred data from Reference § changed to absolute coefliclents and carrected for tunnel-walf interference
| Angleof | Litt Drsg | Moment | Senter of Speed ! prome I
| “attack | ogef- | coefl- S| eesme | o f P | dieE
| a« clent clent cent | Gy o v cent !
i degrees [+/3 Co Cu G Vs Co, }
- =798 0. 135 0. 0224 —0.051 —~6.02 00214
[ —5.93 .000 . 0150 A e ¢ . 0180
H - - - — [] - .

3.90 135 0189 s 0.790 7.99 8.05 0159
—1.88 .22 . 0179 - 137 : 817 152 215 . 0139
H CIT .416 0226 - 130 ; 411 18.4 L74 . 0133
221 501 . 0328 —.28 | .87t 130 L4s . 0143
425 . .17 0444 - . 346 18. 4 132 0163
628 w3 | lome | —am | 3w | e 122 | o6
8.31 970 . 0338 - i 314 18.2 114 0235
10.33 1087 . 0910 —8% | 302 IL9 L08 . 0253
12 36 L1191 . 1092 —.350 | .23 0.9 L03 . 0340
14,37 1251 1252 —. 358 -] .76 L0g . 0451 '
16.38 1.259 . 1452 -. 356 I .290 8. 40 L0 . 0838
18.37 1.230 - 1921 —. 364 - 6.40 Lot JHIT
l .
TABLE XVII
G-387 ArrroiL M. L T. Txst
Alrfoll size, 636 Inches. Test § , 40 M. P. H.
Aspect ratio, 6. Test V1, 29.38 sq. fi.fsec.
Falred data from Refetence 8 changed to absolute coefliclents and cotrected for tunnel-wall interference
i | Center of Speed | Profile
ggact| mn | Dop |omet SRl o | BE
« clent i eclent | clemt | TEC [ Z | Gt
degrees Ct Cp Cx l Cy Vs Cn,
—8.02 | —0.085 | 0.0715 | ~0.035 I ....... —0.61 0.0713
—5.08 078 .0321 Ll § 1, 37 438 .0318
—3.95 <321 .0297 —. 156 ; C. 678 9.22 2.5 0211
—-1L01 .388 0264 —.185 | 807 18.0 197 .0
.12 . 512 . 0320 h —. 234 . 431 18.0 .74 0181
216 . 687 . 0405 | —x . 395 18.2 L4 . 0175
420 805 . 0521 | = 308 . . 870 158 138 . 0182
6.23 .B82 . 0680 —. 351 . 349 140 L22 0197
8.27 1.103 - 0876 ! —.356 | .336 12.8 L 14 0229
10.30 L2228 . 1088 \ — 417 .325 1L3 1.08 . 0287
12.30 1339 . 1315 i — 440 317 10.2 1.3 -0263
14.34 1. 414 JA567 . — 458 .310 9.06 Lor L0508
16.35 L431 . 1890 ‘ —. 473 .812 7.57 L0q . 0S4
18.35 1423 . 2217 | —. 481 ; 323 6.44 L0o JI142
TABLE XVIII
G436 ATRFOIL M. L T, Tzst
Alriotl size, 636 inches. Test ,40M,. P. H. -
Aaspect ratio, 6. Test V1.29.32 sq. ft./sec.
Faired data from Reference 6 changed to absolate coeffiefents end carrected for tunnel-wall interference
3 Center of t ' Speed | Frofile
f Lif D
Aangle of t- mﬁ Momer.zt pressure | c i e%ﬁ
« clent dlent cient “emm' Co Y ent
degrees CL Cp Cun C, Vs Co.
L4 (]
—8.02 -0, 065 0, 0258 —0.068 - 252 foe . 0. 0256
—38.93 .080 0172 —. 059 : 102¢ 4,85 .88 . 0189
—1L.95 . 0170 —. 134 H 583 13.2 132 . 0143
.08 .372 .0213 —_ ' . 452 17.7 L80 .0138
2.18 .518 .0281 | 400 18.4 158 . 0139
416 . .. 0387 -—. 243 . 368 17.2 L35 . 0151
6.20 . . 0529 —. 282 342 I8 & L1 0171
8.24 .973 . 0701 —. 5320 .39 13, L1t . 01988
10.27 L0g7 . -, 356 .318 12.4 L05 0244
12.20 1.168 . 1085 - 375 810 11.0 1.00 . 0324
. 1420 1.183 . 1361 —. 371 .313 8.7 L01 .0619
18.28 1.146 1717 - .322 6. 69 L03 . 1020

619
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TABLE XIX
R, A. F.-18 AromL M, L. T. Tear
Airfoll size, 8 X 86 Inches. Teat %?eod 40M. P.H,
Aspect ratio, 6. Test V1, 20.33 8q. fe./sec.
Falred data from Reference & changed to absolute coefficlenta and correctedd for tunnel-wall Interference
o] 1w | D Moment | Certer of | | 8peea | Profle
agck o%em- el | ool p;oemeﬁm_e Cr ratio e%:ﬁ-
a cignt cient clent clent S v clent
degrees /3 Cp Cu . ‘ Cs ) Vs Cp,
- - oI SR
—444 | —0184 | 00251 B I 1,98 0.0238
~2.40 | —018 | .0148 | —0.018 . . 2% . 0145
-0, 87 143 .0122 - 07 ’ {L 2,67 L0111
L67 303 .0168 —. 115 8.0 188 L0119
371 .460 . (254 —. IAT 181 1,49 . 0141
5.75 . 010 %B -~ 184 108 120 . 0149
7.78 . 755 <0481 —.226 157 L18 0175 |,
9,82 885 0640 | — 259 140 L07 Q214
1184 . .9085 % . _—-.ﬁ 1L8 101 . 0330
18.85 Lo17 B -, 31 8.04 L0Q 0713
: . .
TABLE XX
U. 8. A~27 AIRFOIL M.L T. TEsT
Afrfoll size 6 X 38 inches. Taest g) 40 M, P, H.
Aspect ratlo, 6. Tast VI, 20.38 sq. ft.fsec.
Falred data from Referance § chanzed to absolute oosfficlents and corrected for tannel-wall interfarence
N .+ | Center of Profile
Angle of Lift D Moment : Bpeed
at caeffi- coﬁ - | P (%3 ratio 3
@ clent clent olent clent Co id clant
degrees CL y Cp Cu G, Va Co,
oo | oo | el | -0 o —om 00502
—8.97 .112 B3 — 117 0, 85 3.88 347 . 0326
—1.94 244 . 0226 —. 154 ) 10.8 2.3 . 0104
.09 .88 | .Q281 -, 182 . 167 | L&7 [ .81
¢ 213 584 . 0301 —. 218 . 17,7 L59 . 0149
417 . 685 . 0400 —. 258 . 17.1 L40 . 0180
6.20 .825 0534 -, 486 P 15.4 1.28 0172
823 S8 ). 008 | 320 . 138 | L1 | .ooo4
10.26 .1 081 0871 - 350 g&i’ 12,4 108 . 0250
12,20 1108 llﬁg ~-. 378 e 1.3 L06 . 0200
14,81 1.204 . —.ﬁ K5 10.3 L2 0388
16.88 1. 347 . 1481 — - 9.02 _.}:oo . 0528
18.83 1 347 . 2069 - .'3?7 650 [ . 1104
20. 31 1200 . 8725 - 31 3.48 L2 1
TABLE XXI
U.B. A,-85A Amrom M. I. T, Txsr
Afrfoll sive, 6)¢36 inches. * 'I‘eat%mM.P.H.
Aspeot ratl), 6. Test Vi, 20.38 sq. ft./sec.
Falred data from Reference 5, changed to absolute coefficients and corrected for tunnel-wall interference
| — — '
; . Centerof | - Profile
A of Lift D Moment Bpeed
1 al cosfll- | coatll - | B Cr ratlo 'c%-
| & cient olent oent | “Giant Cp v dent
. degrees CL Cp Cu G Va Cn,
C=T9% 0.041 | 0.0931 | —0.05 0.4 0.0930
-5, 96 178 |, L0645 -, 131 O..Bﬁ 3.8 380 . 0528
v =892 .318 @02 —. 186 N 10.4 218 0249
t =L 89 JA8T <0326 - 237 -.ﬁg 14,0 L79 . 0215
, .15 608 <0404 —. 261 . 15,1 L5 . 0207
' 2,18 . 769 0509 —, 204 .391 14,9 L3¢ . 0203
| 4,22 905 gdﬂ —, 331 «367 13.¢ L% 0218
628 1,050 . 0810 —. 307 350 13.0 L18 0226
| 8.20 L183 1001 —. 309 340 1.8 L11 - 0250
10,31 1. 286 1231 -, 426 ] 10.4 Lo7 0352
! 12,38 1,343 1534 —. 450 - 330 8.90 Lo4 0548
. 14. 35 1421 .1808 - 470 7.5 102 .0824
16,85 1,458 . 3230 - »d81 6, 52 Lol L1108
o838 1.470 2527 — 477 ,3&1] 5.82 1.00 1378
: 2.2 L017 « 109 " 8.75 120 2158
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TABLE XXII _
U. 8. A.-35B AIRFOIL M. I, T, Test
Alrfoll size, 6X36 Inches. , 40 M. P, H.
Aspect rat fo, 29.83 8q. ft./sec.
Fafred data from Relarencs 8 changed to absolute coefficlents and corrected for tunnel-wall Interference )
o Center of Profile T
Angle of Lift D ! Mument 8 ——
attack coefll- w«ﬂ coefll- p;f&"_‘ Ci ratio N
a« clent clent clent clent Ca v clent 2.
degrees Cr Cp . Gx_ ) G Vs Co,
—6.00 | —0.008 | €.0278 | —0.073 —0.21 0.0278
—3.97 123 .0189 —. 109 0.980 6.50 3.2 .0181
-1.04 .258 . 0187 —. 147 . 560 13.8 126 .0151
.10 307 .0226 —. 183 .438 17.6 L81 .0142
2,13 . 542 . 0301 — 387 ‘18.0 L5 . 0144
4.17 .698 0408 - ~853 17.1 La7 0149
821 .860 0543 - .332 15.8 123 0148
8. 24 1.003 0704 —. 331 321 14.3 Li4 . 0163
10.27 1.129 . 0805 -, 368 .312 12.6 Lo7 . 0218
12.30 L 238 . 1125 -, 304 . 308 1.0 L3 0311
14,82 1.300 .1857 —. 402 - 305 9.60 LOO .0460
16.31 1275 . 1684 —. 407 . 807 7.58 L01L .0821
TABLE XXIII T
CLARE Y AIRFOIL : McC. F, TEsT
Alrfofl size, 6 X 36 inches. 80 M. PH
Pl TSP

Data with tunnel-wall interferencs corrections applied are taken from Referencs 7 and changed to absolute coefficlents

Center of Profile
Angle of Lift Moment Speed
at coeffi- gg— coefi- [ DTEITE Cr ratio 2
a clent cient clent clent Go v clent -
degrees CL Co Cu G Vs Co,
-8.22 0 0. 0152 —0.074 0 Q. 0152
—4. 17 144 . 0149 _ 0.760 .71 29 .0138
-0.04 .468 . 0237 - a2 20.8 L63 . 0110
4.07 .760 . 0450 —. 263 .332 18.9 1.28 . 0144
8.16 L.040 . 0759 — 307 18.7 L10 0184
12,20 1232 . 1150 —. 367 . 300 10.7 L0 . 0844
14. 18 1,248 .1 —. 374 302 8.0 1.00 . 0615
18.17 L239 L1892 - & 312 654 L0L I, A0 .
TABLE XXIV
CrLiRX Y-15 AIRYOIL : McC. F. TEs?
Afrfoll § X 36 Inches. Test 8 80 M., P. H.
Aspect ratio, 6. Test 58.67 sq. ft.fsec.
Date with tunnel-wall Interference corrections applied are taken from Reference 7 and changed to absolute coaficlents
Center of Profila .
Angle of Litt D Moment Speed .
! “attack | coeffl- oot | coefi- | e Cr. ratlo %_ -
I « clent clent elent olent [+3 v alent : iy
: degrees Ct Co Ce G, Yz Ch,
-8 23 —0, 013 00137 —Q.070 —0.97 0.01387
—4.17 .136 0137 —. 103 [ %{ 9.88 312 0127
—-2.12 .281 .0188 - 475 1671 2.18 . 0128
—0.068 422 0219 —.163 . 390 10.29 L78 .
2.00 .5988 . -— 562 18.06 1.50 .0141
4.0 L741 0448 —. 248 .38 16.63 L34 .0
8.10 873 0579 .—203 835 15.00 L23 . 0174
8.14 1.009 0751 —. 310 <807 13.43 L14 . 0209
10.18 1132 <0031 - .203 12.168 L09 . 0251
12,21 1.235 .1118 - 357 292 11.04 L0t . 0308
14.21 1.294 . 1333 —. 378 . 9.71 .1.02 . 0444
16.20 1.322 . 1877 —. 392 . 7.89 100 .0750
16.96 . 968 . 2561 - 388 .47 a7 L17 -2085
! 17.99 L1009 | .2787 - 857 . 3.66 L14 t 2215 .
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TABLE XXIT . ST T
T. 8. A.-35B AIRrom M. 1 T. TEsT
Alrfoll size, 6X36 Inches. Test ,40M. P. H.
Aspect ratio, 8. Test V1, 20.88 aq. ft./sec.

Faired data from Referance 6 chsnged to absolute coeficients and corrected for tunnel-wall Interforence

dageot | Tt | Drag |Momew |Gremd| o, | S | i’
P clent | clent | clemt | ST T v | et
degrees Ce Cp Cu oA V; GD.
—0.00 | —0.006 | 0.0278 f —0.073 —0.21 0. 0278
—a.97 123 | lose  — 109 0.960 | - 6.50 2.2 | .0181
—Lo4 .258 | 0187 ! 47 . 560 13.3 225 | 061
.10 897 | o238 | —1m .438 17.6 L8l | .02
213 (B2 [ L0301 ' — 220 387 155 | .0l
cnl S| My TR | i3 | LB | ot
824 1003 | ‘o E —.331 -3zt 143 11& | -oiee
10.27 1120 | 0895 | —.368 812 e Lor | .ozs e
12.30 Las | 1125 | —ame L300 11.0 103 | o311 :
1482 1300 | 1857 i — 402 808 A 100 | -0460 o
16.31 1.275 1684 i —. 407 307 7.58 Lol . =
TABLE XXJII
CLARK Y AYRFOIL McC. F. Trst
Alrfoil size, 6 X 36 inches. . Test S0OM.P.H. . . . -
Aspect ratio, 6. . Test Vi, 8q. ft.fsec. .

Data with tunnel-wall interference corrections applied are taken from Reference 7 and changed to absolute coefliclents

Cenfer of Profile
Angle of Litt Moment Bpeed
whoor | ot | ool | epelt | Desue | g | GEE ]
@ clent clent cient elent Co L clent
degrees Cr Co Cu G Vs CD‘
—8.22 o 00152 | ~0.074 0 0.0152
—4.17 4 | Lo | —100 0.760 .71 254 | .0I38
—0.04 408 [ .2 | - 392 20.6 L6 | .00 |
407 L7 0450 | — 288 .32 16.9 128 | .01a
816 L1040 | .075¢ | — 310 307 | 17 110 | o8¢ !
12,20 1232 | .1150 - .300 10.7 Lon | .t |
14.18 1248 | (1443 | —3m .32 8.03 L0G | .0815
1617 12gg | .82 | —& .312 654 Lo | o107
TABLE XXIV :
CLiRE Y-15 AIRFOIL ’ McO. F. TEsT
Alrfoll size, 6 X 36 inches, Test 8 80 M.P.H.
Aspect mtfo, 6. Test 58.67 sq. ft./sec.

Data with tunnel-wall interference corrections applted are teken from Reference 7 and changed to absolnte coefficlents e

Frofile
Angle of Lift Dra| Moment Center of Speed
attack - coeﬂf- coefll- pﬁf“ Ct ratio gﬁ_
! @ clent clent clent clont Co v clent
! G G Cx (2] g Vs Ca,
, —6.23 -0.013 —0.000 —0.97 0.0137
-4 17 .138 . 0137 - 0.765 Q. 312 0127
-2,12 .281 . 0163 —. 133 . 16.71 2.18 . 0128
—0.08 422 0210 —. 163 10.29 L78 . 0124
2.00 .598 . —. 215 . 363 18.06 L50 . 0141
406 < T4L . 0448 -—. 248 -333 18.63 L3¢ . 0158
8.10 .873 . 0579 «—.298 - 15.09 123 L0174 =
8.14 1009 0751 —. 310 E 13.43 L4 . 0209 E
10.18 1132 + 0431 —. 833 205 12.18 L0 0351 B
12,21 L.235 1118 —. 357 202 11,04 Lo4 .0308 R
14.21 1.204 .1333 -_ . 288 9.71 L0 - 0444 -
168.20 L322 - 1677 - L5938 7.89 L00 0750
16.96 .68 .3561 —. 336 .34 7T L17 - 2065
17.99 L00g | .3787 - 887 .348 3.66 L4 .2215
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TABLE XXV
G-398 AIRFOIL McC. F, TxsT
Alrfoll size, 836 Inches, Test sl'gleed. SOM.P.H.
Aspect ratio, 6. Test V1, 88.67 sq. ft./seo.
Data with tunnel-wall interfarence corrections applied ars taken from Reference 7 and changed to absoluts coaflicients
Angle of A0 Dra MOmE‘R:t\ Cent.e_: off. . Speed ngh ‘ - . Z LT e
Stack | ooell | coolt: | comhc | Premue | oy | mio | o | .
a clent | clent | clept | SR C» L | clent T
degrees CL Cp - x| Vs Cox |
) oo T ’g‘ * I = o3
i —8.28 —~0,007 | €.0188 —~0. 062 e -5.79 0. 0163 | .
—8.20 .04 | L0162 —, 003 B -2, 87 L0183
—4 14 .198 <0184 —.120 857 121 . 2,67 L0148
—2.08 <353 <0190 -, 168 4 17.7 .200 L0133
—.01 508 L0274 —. 211 41 18.6 L87 L0138 !
2.04 .661 . (380 -, 246 fﬂ'ﬂi 18.4 .46 .0128 o
4,10 .811 L0516 —.282 348 157 . 271,82 . 0167
815 .961 . 0676 -, 322 -1 335 14,2 12 0185 . .
8.19 0858 -, 355 823 12,8 1,13 L0218 ” e
10.28 1,924 . 1048 —.379 + 810 W7 - Lo L0253 | -
12,28 L.837 1271 —.417 .312 10.5 L3 .0323 - ot
14,28 L408 | " .1544 —. 420 . 307 9,12 L00 L0802 | h i} o
lo.22 1388 | 2002 | —.442 27 a78 | L0z | .30 o e
TABLE XXVI
CLARE Y AIRFOIL W.N. Y. TEst
Alrfoll aize 530 Inches. Test speed, 40 M, P. H.
Aspect ratio, 8, Test VI, 24.44 sq. {t./sec0,
Data from Reference 11 corrected for tunnel-wall interference
Angleof | Lift . D : Mome;ut Centat of E Bpeed | Pdrlgnﬂ.le
atfack | ogeffl- | coofl - | Proet.” Ci ratio | oo
a clent elent clent | it D Y clent
degrees Cr Cp Cu . Gy Vs Co,
—8.02 | —0.167 | 0.08% | —0.010 i —4.60° N
~-7.01 —. 096 L0249 3 - —3.85 - o
—6.00 -, 029 0214 - —1.36 : -
—4,89 041 . 0108 " 2,07 |acommuocad] 0.0197
-3, 09 111 0183 -~. 108 0. 950 608 8.37 .0178 Ll ..
—2.08 <181 L0184 - 121 . 880 0.84 264 .0168 .
-1,97 254 . 0109 —. 138 5o 12.8. 22 . 0185 ra
—. 96 .828 0216 - 156 504 15.0 L . 0180 "
.05 . 400 . (0241 —. 174 R 16.6 L77 . 0158
2.07 551 . 0320 —.212- <380 17.2 188 . 0159 - -
4.00 704 | L0437 | —247 Al 101 184 | L0173 o i
611 . 840 . 0573 - IT7 828 147 122 .0198
813 . 980 0748 —. 5308 .814 13.2 114 0233 .
10,14 L0} . 0925 — 340 JgR 1.8 L07 L0291 o :
12,15 1180 . 1118 —.365 . i 10.7 L03 | .0364 A
14,18 L 242 11322 -, 361 . 298 9.39 100 . 0503
16. 18 1,287 . 1622 —. 360 ”%4 7.74 1.00 . 0782
18.13 1.058 . 2938 —. 388 +35¢ 3.58 L03] L2me . o
. . i - Y
TABLE XXVII -
(-387 AIRFOIL W.N. Y, Test

Alrfoll ize, 5X80 inches.
‘Aspect ratlo, 8.

Test g , 40 M. P. H.
Test Vi, 24.44 3q. ft./sec

Data from Referance 8 corracted for tunnel-wall interference

: g | Center of | Profils
Angle of Taft Dra, Moment - 8
stiack | coef- | cooth: - | Prompre Ce { ratlo e%?i&
o clent clent cicent ofent o v clent
degrees a | Oo u . t Va | Co,
l :
~8.01 | -—0.065 | 0.0813 il =Lz t \ :
-7.00 014 | L0857 I ¥ YT
] o | g TSR ag [TTigE | .o
408 T v hessa Lol 0. 954 . 5.58 8235 | o243
—4.07 cag bolosss |TTTNiER 102 2,08 264 | .02
—208 tam L0247 | —. 181 584 1.3 Zs1 | L0200
-1.96 852 ¢ .8 | —.im b4 127 208 | o212
| " os s | e | - dm ol W0 | L | o
i 2.8 e ! —. 248 o2l e o ra | lo=
i 4.10 .785 | . .05BS —.288 a8 | 1 1.38 .0228
¥+ 622 | loms | —.314 3 | 130 | L7 | 028
&4 LosT | 0883 | —.348 B B0 LI | o
1016 | Lisz | .1088 | —48 : | T L1z | .@®
1217 L300 | 1308 | 405 e ! oo | o7 | -ome.
1418 L4od | 380 | —.428 |  (®e | Tels | Lod | .04
-18.19 L4g7 | (1783 | —d44l | L1806 | 837 Lol | o810
18.19 L4 |- la7k | —4m el 1 100 | losas
2014 Li1os | .53 | —.408 4356 | 3 | L6 | .o614
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Alfrfoll sizs, %30 Inches,
t ratio, 6.

Alrfoll size, 530 inches. -

Aspect ratio, §.

Alrfoll size, §X30 inches.
Aspect ratio, 6.

@-398 Arrrom

TABLE XXVIII

Test
Test

623 Lo

W.N. Y. Tast ’ ’ o
40 M. P. H. : L

244 sq. ft.fsec.
Data from Reforence 8 corrected for tunnel-wall intecferance

Angleor | Lift D Moment | Center of Speed | Troflle
attack - | coeth - | presue } o o | e
cees | Cont | clemt | oclent | geng o Y | cent
T v “ G| Ve | Ca
02 I —Q130 Q. 0301 —4.82
-7.01 . 0235 —21.561 €. 0232
—6.00 | .013 -0200 . <85 = . 0200
—4.09 .083 . 0183 —0. 108 . 54 £ 0178
—3.98 157 0178 —. 125 0.706 . 8.97 2.94 .0182
—2.97 227 . 0182 —. 141" 620 f- 125 247 . 0185
—1.96 . 300 . 0197 —_ 525 16.2 2.15 0149
.08 439 . 0256 —. 189 432 17, 178 - 0153
2,08 583 L0384 —. 40 - 358 \ 16.8 L53 . 0167
4. 00 736 0475 —. 262 .85 . 15.5 1.37 .0i88
611 878 . 0810 — 297 30 142 L2 - 0210
813 Lgit L0780 — - 13.0 18 . 0287
10.15 1.137 0070 - 314 f 1.7 .11 0283
12,18 1.252 L1178 —. 879 .808 . 10.6 LGS . 0345
14.17 1.350 . 1396 —_ .802 . 9.67 L0l L0420 -
16.18 1.387 .1638 —. 408 . 300 [ 8.47 100 . 0617
18.17 1.370 - 1873 - 403 . 508 6.04 101 Ny g
]
TABLE XXIX
G438 Amrorw W. N. Y. Tzst
d, 40 M. P
24.44 5q, rtlsee. -
Data from Reference 8 carrected for funnel-wall Interfarence
 angleor | Lif Moment | Genter of l Speed ! Prome
i “attack | coeffi- clgﬁ - PR l Cr ratlo | eg?g_
b L3 clenf clent clent clent | ©p Vv clent
| degrees Ce Co Cx G | Va Cn,
| =80 —0.270 0. 0674 —0.021 —4.01 I
i —601 —.0dd G341 —. (44 -2 e 00338
v =500 | —017 | .0254 <=7 [T loem
—3.00 086 | .0228 [ —089 2.06 44 ] .ot
—2.08 <142 -0 0.780 7.03 3.06 ;| .0191
-L97 211 .0196 - 880 10.8 2.8 0172 -
—. 06 «280 0207 —, 134 -492 13.5 218 .0185
I .05 348 0229 —. 154 438 15.2 L98 . 0166
2.08 488 0287 —. 187 .380 17.0 Lés 0160 !
4.08 .638 . 0388 —.222 .83 16.4 L44 .3171
6.10 .788 . 0627 —. 257 823 15.0 130 .
8.12 924 . 0687 —.202 822 13.5 L20 0283
10.14 1059 0879 —. 322 316 121 12 . 0284
12.15 L1177 . 1087 —. 354 .210 10.8 106 . 0352
1417 1.296 . 1300 —. 382 .302 0.97 L0l L0400
18.17 1,325 . 1580 —. 350 . 206 8.38 L0G . 0648
18.18 L2385 . 2018 —. 301 814 6.38 Lo2 . 1136
TABLE XXX .
N-9 Amromw W. N. Y. Tesr
Test 40 M. P. H.
Test V1, 24.44 sq. fu.[see.
Data from reference 10 corrected for tunnel-wall interference
1
Center of : Profile
' Angle of Litt D | Moment Bpeed
attack | coefl | coeff. | coellr | eSS | Gy | oo | dme
o | B | BB S| e T o
egrees I D [ M Cy Vs OD‘
|
—8.04 -{.318 0500 i 0.031 —6.36
. —6.02 —.185 . 0236 —.013 ~6.09
—~501 [ —o3L | .0188 | — o026 —443 0.0179
—4 00 008 L0150 .33 . 0150
—-2.90 00 0136 —.083 0.888 . 6.91 3.47 0181
—1.98 . 167 07— . 604 12.2 2.680 .0122
- 97 248 0142 & —.120 . 488 17.3 214 .0110
04 .320 0160 ©° — 130 422 2.0 188 . 0108
208 . 460 .0281 —.166 .358 19.9 L &7 . 0118
4,08 . 608 . 0342 - 3268 172.8 - 188 L0145
8.10 762 0474 'l -, <312 159 L2 .0174
& 11 .895 . 0632 | = .28 14.2 Li2 0207
10.18 1011 0827 I —. 202 202 12.2 108 <0284
i 12,14 1107 I047 | =310 <258 10.6 Lol . (0306
1 14. 14 114 L1828 —.315 « 256 8.46 L00 . 0657
I6. 14 1094 « 2265 -—. 359 .328 483 102 . 1629
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. TABLE XXXI
N-10 AmvoImL W.N. Y., Tes?
Afrfoll size, 5X30 inches, Test g 40 M, P. H.
Aspect ratlo 6. Test VI, 24.44 sq. {t.js65.
Data from Reference 10 corrected for tunnel-wall interference
Angleof | LMt | D Moment | Senter of Speed | Profie
sitack | ooaff- | ool | - coeff- et (%1 Tatio g;g_
o clent alent alent clent Cp Y clent
degrees Cr Cp Cu G Vs Cn,
-8, 03 =0, 209 0.0372 ~0.010 —5.62
—6.01 —. 047 L0223 - —211 0.0222
-5.00 .081 . 01% —. 060 . Le1 .0102
-3, 09 .103 .0t —.108 5.76 3.5 0173
-2.98 178 L0177 - 122 O.Zg .77 2. 69 0161
-1.97 . . 0191 - . 18.1 2,24 . 0157
-0, 06 . L0204 - 480 18.7 1.98 . 0149
.05 807 0232 - 172 432 - 17.1 L78 .0148
2,07 . 545 0310 - m 17.6 L82 .0
4,00 603 0422 —. 239 . 16.4 L35 .0167
6,11 836 . 0578 -, 275 .332 1468 L3 «
8,12 970 0728 -, 303 318 18.4 113 .
10, 14 L110 . 0901 —. 332 . 12,3 107 .0246
1218 L218 L1117 —. 854 . 10.9 102 . 0320
. 14,16 1267 . 1347 —.852 g (X 1.00 . 0508
16,16 1315 .1679 -, 350 . 7.24 102 .
TABLE XXXII
N-22~AmRFOIL W.N. Y. TEs?
Afrfoll 5X30 inches. Test 8 40 M. P:H,
Aspect ratio, 6. ) Teat VI, 34.44 8q. ft./sec,
Data from Reference 12 eprrected for tunnel-wall interference.
: ¥ ‘Center of Speed | Proflle
Aé? glgf IAtt- m Momm_lt pressure O il dra
P dgnt clca'nt dént mdm' Co VZ W&dm{
degrees T D 74 G Va Cb,
—10.04 —0,300 0, 0745 -0, 003 — ~4,15
—8.02 —. 165 0386 -, 050 —4.52
-~7.01 —, 080 . —. 064 -3.88
—6.00 -, 020 .0210 . —0. 95 0.0210
—4,99 053 . 0188 2,85 L0184
-3.98 .125 .0183 -, 109 Q812 6.83 3.8 L0178
-2.97 « 200 L0104 —. 128 . 10.3 2,63 0178
-~1.68 278 . - 148 . 18.8 .24 . 0167
—0.98 .330 <0219 -, 150 472 18.1 2,08 .0161
.05 428 . 0241 —. 17 426 17.0 L8 . 0158
2,08 . 591 0345 -7 +876 17.1 1.58 . 01589
4,08 . 740 D462 -, U7 348 18.0 1,87 L0171
6. 11 . 880 . - 275 .828 140 L% . 0218
8.18 1024 0 —.304 810 13.1 118 0221
10,15 - 1.152 . —. 384 ) L8 L0 .0278
12,16 1267 . 1184 ~, 857 VAR 10.7 L05 . 0831
14,17 L8347 . 1306 -~ 368 L 202 0, 65 102 . 0433
16, 1,384 . 1048 -—. 369 . 8,40 L00 . 0631
18,16 1241 . 4,08 . 1673
TABLE XXXIII
N. A. C. A~M8 AIRFOIL o W.N.Y.Tzsr
Alrloil size, 8)X30 Inches, Teat d, 40 M. P. H.
Aspect ratlo, 6. : Test V1, 24,44 sq. ft./sec.
Date frora Reference 14, corrected for tnnnel-wall interference
Center of 8 Profil
Angle of Life Moment p peed
who’ | ool | oot | Toomtne | preswrs | oy | ‘ratlo i
@ s clent clent clent clent Cp Vv clent
degrees Cr Cop Cx Vs
G Cn,
—8.08 -0 0. 0527 0. 084 —8.31
-8, 04 -. 816 . . 058 —1iL1
~4,02 —. 186 L0193 084 —g.63
—8.02 -. 122 0168 .018 —r22
—2,01 —.068 | 0I5 . 008 ; —8.81
-1.00 018 | .0138 —. 013 0,726 1.30 .
01 +108 . 0145 -, 038 <860 7.45 2,93 0139
103 « 207 0170 - <828 12.2 2.1 L0147
204 1 . 200 0189 —. 091 808 4.9 176 0152
4,08 N 0269 - 130 204 16.4 L4 . 0185
8,07 87T . 0868 o~ 164 .%4 18.7 1.28 L0191
8.00 708 0468 §. —.108 04 5.1 L4 . 0200
10,10 L8281 | .0509 -, 213 <260 18.7 L0 L0241
12.12 L0738 -, 221 + 48 12.2 Lol . 0308
14,12 522 . 0880 —. 216 288 1.4 L00 | .0438
14.12 004 . 1168 - 212 .38 .m 1.3 L0729
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TABLE XXXIV

N. A, C, A-MI12 Amrom, W.N. Y. Tzst
Alrfoll size, 530 Inches. Test 4O M. P.H.
Aspect ratio, 6. . Test VI, 24.44 sq. ft.fse0.
Data from Reference 13, corrected for tunnel-wall interforence
leof : Lt | Drag t | Genter of | Speed | Profile
MR el | o | Toea | Peswe| cp | e ]
e | clent | clent | clent | ¥ Co Y wlent
degrees © Ci Cp . Cu Vi Co,
| .t
-8.06 —0. 448 G. 0419 0. 088 -10.6 ’ M
—8.04 —. 317 .0253 066 -~12.5 ,
02 , —142 0178 087 —~7.97 0.0187
i . — 007 —5.33 . 0147 -
-2.00 | —.013 | .0138 — .
-9 L0134 [ —lo48 0682 L70 .61 | .0132
02 ' ur |ocouar | —oe3 . 10.4 2.56 | .0130
103 . 241 .016% —.090 872 4.8 2.00 .0131
2,04 . .0201 —. 116 .368 18.2 L72 L0145
4,06 466 0277 —.152 .32 18.8 L4 | .o0l61
6.08 .501 . —. 180 304 164 L2 | 0174
800 ! .70 0475 —~. 203 . 256 18.0 118 . 0206
10,10 | .87 .0801 —222 .74 136 1.08 (246
1212 | . 0782 —. 236 262 21 103 0218
14.12 . 0831 —.244 .254 10.3 Lo0 | .0441
16.12 ' 54 | L1443 —. 258 .268 6.5¢ Lo | .
TABLE XXXV
R. A. F.~15 Afrron W.N. Y. Tzsr
Alfrfofl s!zcr.a_I 530 Inches. Test 4OM.P H.
Aspect retio, 6. Test 24.44 5q. ft.fsec.
Data from Refersacs § corrected for tunnel-wall interforence
13 S Profile
Anglsof | Lift Dra Moment | Center o peed
stack | coefi- | coef | coefic | & retlo 3
a clent | elent | cemt | TS Co - | Sent
degrees Cr Cop Cu Vs
R G Cp,
—8.05 -—{0.408 0, 0829 —4.90
—6.03 - . 0. 035 -8.21
—4.02 —. 135 . . 005 -8.11 0. Q211
—3.01 - 0181 —.018 -8.54 .0179 * N
—2.00 . 008 . 0185 -. 030 85 .0185
-0.99 .004 . 0160 —.055 0. 592 5.83 3.43 . 0158
.02 .081 . 0156 — 077 N 1L6 a4 .0138
Lo3 . 200 . 0185 .402 141 a0 <0149
2.04 .335 . 0217 — 124 374 15. 4 1L.78 . 0157
4.06 ATT . 0285 —. 158 334 16.7 140 . 0164
6.08 614 0372 - 184 504 18.6 L3l 0171
8.10 . 7523 0504 —. 214 .02 149 .18 - 0204
10.11 . 866 0663 —. 238 284 13.0 L1 . 0285 o
12,12 .97 . 0885 —.262 .28 1.2 L04 - 0384
14,18 L0l4 . 1238 —. 374 278 19 L2 - 0681
16.18 1.054 .2120 —. 334 .818 497 100 . 1530
18,13 Lo43 - 2880 —.872 . 854 3.62 1.0 - 2001 i
TABLE XXXVI
SLOANE ATRTONL : W. N. Y. Txst
Alrfofl 5X30 Inches. Test edLm M.P.H.
Aspect ratio, 6. : : Test?l:@ 44 8q. ft.fsec.
Data from Reference 9 corrected for tunnel-well Interference
- { Profile .
leot | it | D Moment | Genter of Spesd
atfack coeffl- eo;Hl coefl- Wg‘fﬁﬁf" (23 ratio A
a@ | clent | clent | oclent | ¥ Cn ¥ | clent
degrees Cr Cp Cu G Vs Co,
—8.05 —0.416 0. 0801 —519
—7.04 - . 0631 —5.3¢
—8.03 - . 0451 0.081 —5.87
—6.02 — . 0314 —6.11
—4.02 - 119 . -—. 010 —&8.609 0.020L
=3.01 —_ .0169 —. 029 —2 96 .0168 ‘
~2.00 .018 0118 —.043 L53 .0118 -
-0 + 088 0118 —. 001 0.702 . T.48 4 0114
.02 .64 [ o012 - 083 . 508 13.0 250 | .02 ..
2.05 344 0149 -.133 34 2.1 L73 . 0036
4,07 . 505 .0201 - 171 <348 251 142 . 0085 -
6.08 .639 0345 — 7 -380 18.8 L2 .0128
8.10 762 . - 281 812 142 L16 . 0230 -
10.11 .853 .0811 —. 280 . 800 10.5 L L0424
1212 .57 | . —. 285 304 7.12 Log | .0857 o
14,18 | 002 . 2008 —. 334 .838 400 Lol <1474
16.18 1010 . 2621 —. 372 - 360 3.88 100 . 2088 -
18.13 Loll .3103 -, 388 . 380 3.2 1.00 + 2560
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TABLE XXXVII

U. 8. A.-27 AIRFOIL W.N. Y. Trsr
Alrfofl sfze, 530 Inchea. Test s 40 M. P. H.
Aspect ratio, 6. Test VI, 24.44 sq. ft./se0. [
Data from Reference 11 corrected for tannel-wall Interference
- i
- i =y - —
Angleof | Lit " Speeg | Frofile
attack coeffl- . CL ratio e?:reg- i
« dent oS i%4 el
degrees . Ci 3 F"D‘ i
—s03 | —0.217 —am L : :
STl Ei 5
—5.00 .a3e | 1ot 0. 0285 - ool
—3.99 L102 422 3,67 . 0238
—2.98 7NN 802 | 28 : .00 | - ; =+
—L97 245 . 1,1 2,37 L0188 |
- .316 . 13.8 200 0179 .
.05 .. 387 . 181 189 0177 E i~
207 531 . 18.5 Lal 0171 - et
4,00 . 688 . 18,8 142 Q190 o M
&l 828 . 14,7 1L.29 .0198 - .
812 R 34 L1 | Lo | . . P
1014 | . Loss ! . 121 L1z | lozae | - =
12, 14 L2il . 1L1 107 ggg N - -
1418 1,289 N [}:] .08 . | -
18,17 1.386 . 8. gg i Lot 0528 |
18,17 1378 . : B 7.7 .00 032
2017 | La4r | . R X ‘ LLOL | 1268 |
) TABLE XXXVIIT
MAIN SLOPE OF LIFT CURVE, dCrfda
. - : : | - .
Laboratory and test conditions Alrfol] section dCride ! N
GBttingen tests. ... e N : 1 e ! -
Aspect ratic, . d oo b -
Approximate Reynolds Number, 412,000, %
L. M. A. L. tests... o
73
Asgpect ratio, 6. g;g
Approximate Reynolds Number, 3,600,000 813 o .
Rt .
072
M. L T. tests.... LO7L
Aspect ratio, 6. 070
Approximate Reynolds Number, 187,000, % . -
o7 TR
070
. 071
.070
MoC., F. tests.. 072
t ratio, 6. 070
I{a‘p%roximte Reynolds Number, 374,000. 073
W.N. .ttesttsl--a ............ g(l)
ASDOC ratlo, 6. .
Approximate Reynolds Number, 158,000, . 87_'% E
059 e _
- 068 . =
=072 - R
N L073 b
078 ' - T
073
078
071 .
- -
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ANGLE AND MOMENT COEFFICIENT FOR ZERQ LIFT

TABLE XXXIX

| . _ Angle of H
Lahoratory and test conditions ' Alrfol section “:ggkugt“ Cx act‘l‘wo
(degrees)

Gdttingen tests + G387 -7.8 —0.008
e Taats Reynolds Number, 41,000, Giae 4
Appr e Re; ) - -

o T. 8. A-o7. —54 —.088

L. M. A. L. tests Clark Y —8.1 —.081
e fota Reymolds Number, 2,600,000 vk 38| oo

8 0] um . - .
P ™ T + M-12 -L2| -0
| R.A.F.=15 —2.2 -, 052
U. 8. A-27. —4.6 —. 090
. T.B. A-35A -7.9 - 119
U. 8. A.-35B. —&1 -.072
M. I. T. tests Clark Y. —5.6 =084
A eimints Reynolds Number, 17,000 | Gy 3 S
mate Reyno! amber, 187,000. -7 -
P ; G438 —&1! —.m |
i+ R. AL F~I5 -2.1 - 023
U. 8. A-27 —53 ; —, 087
| U.8. A-35A -85 —.020
0. 8. A.-35B —a.0; - 075

McC. F. tesfx kY. —6.2 — 07t
Aspect ra Clark Y-15 —6.0! —.03
}g)ggoxtmate Rey'nolds Number, 374,000. i G-388. 4.8 —. 084

i Clark Y. 5.6 =07
e foiads Reynolds Number, 156,000, { Gso s S
te 0! amber, - X —. 089
P e | Q-488 —4.8 | - 00
M-8 ~La: —. 009
M-12, -L8 . —.028
+ N-9, —4.0 . -. 059
" N-10. —54, —.0i0
i N-22 —58 ~. 082
. B.A, F-1b —2.1 . -.030
. Bloane, —2.2! — 042
P TU.8. AT —54 -
: I
TABLE XL
CENTER OF PRESSURE CHARACTERISTICS
\ v
! ; C; at Cy 8t
1 ; Cp most v
| Laboratory and test condlitions Adfrfofl section forwerd | =20 =30
\
|
Gittingen tests G-3sv. 0.32 [1X-13 0.91
ratio, 5. T (308, .81 81 .86
Approximate Reynolds Number, 412,000. G436 .30 47 ]
T. 8. A.-27. .31 .51 88
| L.M. A. L. tests. Clark Y. 204 .463 . 768
i Aspect ratio, & a-387 <301 494 . 899
i Approxh:nate Reynolds Number, 3,600,000, i M-8 . 195 148
i " M-120] L348 -280 20
: ‘R.A F-i§ 28 .400 .610
T. 8. A7 .23 478 .T52
_ . U. 8, A-35A 342 .628 L1132
| U. 8. A.-35B .802 425 718
| M.LT. tests Clark .808 270% 805
i t ratio, 6 Clark Y-15 <200 R . T3
| Approximate Reynolds Number, 187,000, -8t .810 « 611 .859
G435 .310 5@ T8
R.A. Fol5. .285 .381 558
. U. 8. A-27. 202 495 . 761
: U. 8. A.-334 . 330 . 560 .13
i _U.8. A-35B <305 .485 .850
¢ MecC. F. tests Clark Y 800 476 .783
! Aspect ratia, 6. , Clark Y-13. . 288 A8 .72
N Ap@'oxlmato Reynolds Number, 374,000. ' G-388. 807 478 760
et & g - Se | 0! as
Aspect I8 . - . 845
Approximate Reynolds Number, 156,000 G-338 L300 .484 .810
G-436 - 206 448 . 739
: M-8 .28 .318 .352
| M-12.. - 254 .871 497
. N-9 .286 - 449 728
H N-10. .288 483 .801
H N-22 -] 461 » 789
i BR.A.F-18§ . 278 400 508
H Sloane - 300 .431 .608
[ U. B. 4.-27 . 450 .192
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TABLE XLI
MAXIMUM LIFT COEFFICIENT, Ct,,,
Adrfolls Misted according to merit
Laboratory end test conditfons , : -A.h'(oll sectlon Crmas | #1008 Clugy
: degroes
P

Qattingen tests. - G-387. L362 16.5
Aspect ratio, G-308 1. 200 145
Approxlmate Reynolds Number, £12,000. U. 8. A.-27 1268 15.5
G-438. 1,204 14,8

L. M. A. L. tests. — U.8. A7 1.886 T
Aspect ratio, 6. U. 8. A~35B L3777 . 180
Approximate Reynolds Number, 8,600,000, Qlark Y. 1.870 18.0

. Qa-387 L3 4.8

M-12._ - 1. 268 18.6

M-8._ L222 18.8

R. A, F.~15.. L2l ia.T

U. 8. A-35A 1208 3.5

M, L T, tests T.8, A, 36A._ 1. 470 (18,3
Aasapect ratlo, 6. 1. 431 16.8
Approximate Reynolds Number, 187,000, U. 8. A.-27 1. 851 17.8

U. 8, A-35B 1,301 146

[031:3.' 30 1, SN N 1,280 15.6

Clark Y. 1,230 14. 4

G436 L 204 13.0

R. A, F.-18 - . 1017 13.9

MoC. F. tests G-398 ™ 1. 408 145
Aspect ratio, 6. Clark Y-15 1,322 16.2
Ap&rmx{mate Reynolds Number, 374,000. . Clark Y. 1.250 13.8

. N. Y, tests G-887. 1.488 18.2
ratio, 6. . ) G-398. 1,887 16.2
Approximate Reyrolds Number, 150,000, i N-22. ... 1384 16.2

U. 8. A.-27. 1378 18.2

1,826 15.9

Clark Y. 1 258 15.6

N-10.... L 257 142 )

N-9. L.125 18.6

R.A. F.-15.. 1,053 16.4
Bloane L0190 16,1

M- . 062 4.8
M-6. - .922 .4l
TABLE XLII .
MINIMUM DRAG COEFFICIENT, Co,,,
Alrfolls llsted according to merit
afor Cp_,.
Laboratory and test conditlons Airfoll section Coyyie degroes

Géttingen tests. > 0. 0130 —4.0
Aspect ratlo, G-398. . 0150 —5.4
Approxlmnta B.aynolds Number, 412,000. Y. 8. A.-27. . 0%% —Eg
L. M. A. L. testa M-8 r . 0080 0.0
Aspaect ratfo, R.A. F.-15.. . . 0083 —L6&
Approximate Baynolds Number, 8,600,000, M-i2___ . 0080 } —L5
T, 8. A.-35B. L0003 —4.8
kY. 0106 i -5 8

U. 8. A.-2T L0118 —4.0

. . 0126 —6.0

U. 8, A.-36A - 0142 —-4.7.

M., I, T. teats. R.A.F~15.. 0123 -0.7
Aspect ratlo, 6 Clark Y, 0188 . §
Approxtmate Bey‘nolds Number, 187,000. G436_.... 0165 8.0
03151 3" ¥ S .0168 —4.5

U. 8. A.-85B : . 0185 | -2.7

U. 8. A.-27 020 | ~1.0.

7 .oy | -39

U.8. A-8BA. . _____ . - 0302 —-8.8

MoC. F. tests Ciark Y-16 o133 | ~5.0
A dats Reynolds Number, 374,000, o id o1 | ot ¢4

ma ¥1o umber, . -

W. Ig)go Sloane 0113 -L0
Aspect ra . M-12 0134 =15
Approxjmata Reynolda Number, 158,000. N-9_.__.__. Z ; . 0135 —-2.5

~8 H . 0188 -0

R.A F-15.. i .0158 -0 .

.......................................... : L0175 —4.0

N-10 L0177 -3. 5

N-22. . 0183 —4.0

Clark Yoo ecicamcimcimccomcacccaacacaonenann .0183 —4.0

G-436._.._. - - .0196 —-2.0

U. 8. A.~27 0217 -2.9 .

G-387 . 0238 ~4.0




COLLECTION OF WIND-TUNNEL DATA ON COMMONLY USED WING SECTIONS 629

TABLE XLIII

MAXTMUM RATIO C/Cp AND LIFT COEFFICIENT AT MAXIMUM Ci/Cp
Alrfolls listed sccording to maximum CrfCp merit

a for maxi-
Laboratory and test conditions Atrfol) section mum Cr/Cp
CuCp degrees
Qattingen tests, 18.9 L0
Aspect ratio, 5. T. 8. A-27. 18.6 .8
Approximate Reynolds Number, 412,000 17.6 1]
G-387. 18.6 0 y
L. M.A, L. tests R. A. F-15 24,3 3.2
Aspect ratio, 6. M-8 2L¢ 4.4
Approximate Reynolds Number, 2,600,000. Olark Y. 2L 1 .3
M-12 20.6 4.8
. T. 8. A.-77. 20.6 L7 B
: T. 8. A.-85B 2.5 .3
18.6 —-1.3
T. 8. A-354 18.4 —-L3
M.I. T, tests . Y. 18.8 Lo
Aspect ratio, 6. G438 18.5 L6
Approximate Reynolds Number, 187,000, Clark Y-15. 18.4 .5
R. A . F-15. 18.4 25
U.B. A 1.1 1.5 -
T. 8. A-27. 17.7 2.0
G-387 6.2 15 A
T. 8. A-354 151 ] .
MoC. F. tests Clark Y 20.6 a . .
t ratio, 6. Clark Y-15 10.2 .5 s
Apggoxlmnte Reynolds Number, 574,000. 3-338 18.6 '] .
Sloana. 2.1 3.8 s,
Aspect ra N-g 20.6 10 M
A.pproximata Reynolds Number, 156,000. N-10 17.6 LT T
N-22 17.68 LO o
Clark Y. 17.2 18
-3 17.1 .5 .
M-12 16.8 £0
R.A, F.-15 16.8 4.8
36 16.8 2.3 =
. 8. A-27. - 16.5 1.8 -
M-6. 16.4 41
Q-387 14.6 21 - ol
Ci at maxi- |Cz at max. Cr/Cp R
Laboratory and test conditions Alrfoll section _ | mum cyCo es o .
Qottingen tests. G438 0. 430 0.355 oo
Aspect ratlo, 5. T. 8. A-27. 410 .327 -
Approximate Reynolds Number, 412,000. . G-368 - 448 . 355 —
G-387 487 .368 Lo
L. M.A. L. testx - R. A. F-15-- 401 .33 . T
Aspect ra M-§. 330 L2710 .
Approxlmate Reynolds Number, 3,600,000 Clark Y. <301 . 288 R
M-12 -430 .848 *
T. 8. A-27. <440 .318 Ead
U.8. A-85B -320 <284 .
7. -390 294 -
T.8. A-35A ] . 350 )
M. L T, tests Clark Y. .462 378
Aspect ratio, 6. Q-436. .478 . 306 ceno
Approximate Reynolds Namber, 187,000 . Clark Y-15 JA45 . 353
: B. A. F-16 .370 364
U. 8. A-35B 405 370
. 610 426
T. 8. A.-85A .828 A7
McC. F. tests Clark Y 810 408
Aspect ratio, 6. Clark Y-15. 470 . 355
ﬁpgoﬂmau Reynalds Number, 374,000. G-398. 470 884
w. . tests Bloana. . 492 473
Aspect ratio, 6. N-8. .389 348
Approximate Reynolds Number, 156,000. N-10. .515 .410
N-22 .498 . 360
Clark Y. .531 .
.41 .340
M-12 - 475
R. A. F.-15. 528 501
500 . -
U. 8. A-2T. . 583 .423
M-6. 445 .493
[ Q-387 . 539 429
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TABLE XLIV
RATIO Cr{Cp FOR VARIOUS FRACTIONS OF MAXIMUM Ct.
: 5. T Ci{Cp at—
Laboratory and test conditions .= Alrfoll section
B 3¢ maximum | }¢ maximum
LT CL CL
GBttingen tests. X G-387 X . . 13.6 15.8
Aspeet ratio, 5, G308 . 141 16. 6
Approximate Reynolds Number 412,000. G-436..__. 4.6 17.8
- T. B. A.-27, - 14,2 18.7
L.M. A L. testSeeucooaeeoooe oo Clark Y. . . 14.8 18.7
Aspect ratio, 8, : (& -1 14.0 18.0
Approximate Reynolds Number 3,600,000, M-8, . —————————— 16.0 17.8
M-12. ; 148 17. 4
. 16.7 20.9
148 17.8
156. 4 17,8
4.2 17.0
M. I T. tests._ 15. 2 18.0
Aspect ratlo, 6. 14.8 17.§
Approximate Reynolds Number 187,000, ikg %g.g
- 4
. F. 16.6 18,0
. 4.5 7.1
U. B, A.~85A 1.8 18.0
T. 8. A.-35B 15.8 17. 4
MeO. F. tests ool U, ark Y. 15,9 10.0Q
Aspect ratlo, 6. Clark Y-15 15.0 17.8
A.p%roxhnn.te Reynolds Number 374,000, G-398 14. 4 17.7
W.N. Y. tests Clark Y. 14.7 18.9
. Aspect ratio, 8. . : G-387. 2.4 14.3
Approximate Reynolds Number 156,000, G-398. 13.7 15.9
G-436... 14.0 16.0
N-9_.... 15.9 18.4
N-10. - 4.8 - 17.0
N-22.__. Iy 4.1 18. 4
M-8, 15.4 18.3
M-13 16.1 . 16.8
AW s T S 15.6 16.8
Sloane.___. 16.9 25,0
U. 8. A-27 13.8 14.2
- : Ct{Cp at—
Laberatory and test conditions : . Adrfoll section ]
. Ca ¥ maxi- 3¢ mexi- 14 maxi-
- mym Cp | twm Cp | mum CL
G8tiingen tests. o nam oo eemeicmaes (o .y S A . . . 185. 12.2 S e
Aspect ratio 5. G-398.... - ] . R <181 12,8 . L10.3
Approximate Reynolds Number, 412,000. 6. 17.4 13.¢ 11.3
U. B. A-27. feias R 17.2 13.7 10.8
L. M. A, L, tests Clark Y. - 20,6 17.3 14.8
Aspect ratlo, 6. G-387... 17.9 14.5 C 121
Approximate Raynolds Number, 3,600,000, M-8, 2.8 18.0 154
M-12___ R 10.8 17.3 156
R. A F.-15 R4 206 17. 4
U.8.A-27___ 0.0 168 13.8
U. B. A.-35 16.7 13.3 10.8
T, 8. A -35B 20.2 17.6 16.7
M. I T.tests_.. Clatk Y___ 17.2 13.4 10.2
Aspect ratlo, 6. Clark Y-15.__. . ! .. 18.68 12.2 2.3
Approximate Reynelds Number, 187,000, G387 aaee e . .I1a.8 10.2 7.0
- . 19 1.9 .4
. 174 13.3 10.8
15.2 0.5 . &g
12.8 - &8 7
18.0 12.0 2.3
Me. C. F. tests. ... 17.8 13.1 S 101
Aspeot ratio, 6, . - 18,1 14.8 12,0
Apg}-oxlmate Reynolds Number, 374,000 G-398. . - 17.5 149 L2
W.N.Y.tests.___ o Clark Y... 148 1L2 85
Aspect ratio, 6. [o 251 SR 13.0 10.2 77
Approximate Reynolds Number, 156,000, G-308_ 16.3 A2 6 9.8
G438 ... . . 149 . 1.3 83.
N-§ — 10.0 13.0 2
-N-10 - 15.4 11. 8 88
N-22..._... 15.2 1L7 9.1
M-6_ 13.1 161 82
M-I2 e 14.9 1.1 .89
b 3 W R T 142 1.6 8.0
Sloane___. s 201 142 C10.3
V. B AB . - 4.4 0.6 8¢
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TABLE XLV
RATIO OF MAXIMUM Cr TO MINIMUM Cp
Alrfolls Iisted according to merft
Lsaboratory and test conditions Alrfolt section r&'“
Dmsz
Quttingen tests... G436 ! o
Aspect ratlo, 5 338 H

Approximate Reyno.'lds Number, £12,000. .8, A-27. i - %g

L. M. A. L. tests | 153

ratio, 6. . | U.8. A-85B 148

Approximate Reynolds Number, 3,600,000. ﬁ .IAE F-15 },ﬁ

Clark Y. 129

T. 8. A~27 120

* 7 108
T. 8. A.-354 85.1
M. L T. tests. A. F.-15 8.7
Aspect ratio, 6. kY. §0.9
Approximate Reynolds Number, 187,000, Clark Y-15. ;g:g
U. 8. A.-35B 0.3
U. 8. A-27. 6L4
o0 4
T. 8. A-354 48.7
MeC. F. tests__ Clark Y-15_ 69,4
A ioacs Reynolds ¥ ber, 374,000, o

) am
W. N_ % tegts. oo Bloans 86.3
Agspect ratio, N-¢ 83.2
A pproxlmate Reynolds Number, 156,000, G-308. 0.1
N-232. 75.6
M-i2 7.8
N-10 TLO
Clark Y. 68.7
G436 7.6
R.A.F. 15 67.5
M4 66.8
T. 8. A-27. [x %]
a-387. 63.0
TABLE XLVI
MAXIMUM RATIO OF Cp) TO Ops
Afrfolls listed according to merit
Laboratory and test conditions - Alrfoil section (CLY CpMmas

Qoitingen tests G-436___ 189
Aspect ratfo, ) T.B. A-27 188
Appmx!.mate Reynolds Number, 412,000. G-387. 180
G-398 174
L. M. A, L. tests R.A.¥.-16 225
Aspect ratio, 6. Clatk Y. w7
Approximate Reynolds Number, 3,600,000. U.8. A-27 20
M-6. 204
M-12 203
U. 8. A-35A 202
T. 8. A.-35B 197
- (3387, 179
M. I. T. tests T. 8. A.-36B 215
Aspect ratio, 6. Clark Y. 203
Approximate Reynolds Number, 187,000, T. 8. A.-27 = 203
G-438 202
Clark Y-15. 201
R.A.F.-15 183
G-387. 188
U. 8. A.-364 181
MeC. F. tests G-398___. 227
Aspect ratio, 6. . Clark Y. 226
Apgoximate Reynolds Number, 374,000. Clark Y-15 204
N. Y. tests. Sloane. 326
Aspect ratio, 6. N-¢ 194
Approximate Reynolds Number, 156,000. N-10. 100
Clark Y. 188
N-22 185
T. 8. A-27. 182
181
176
R.A.F.-15 171
M-12 186
M-§. 182
Q-387. 162
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TABLE XLVII
RATIO OF MAXIMUM Cp* TO MINIMUM Cp?

Afrfolls listed according to merit
Laboratory and test conditions Alrfofl section Cllmes
y Cotues
QGittingen teats. G436 10, 300
ﬁspactxlrat te R 1ds Number, 412,000 .'CU}'-ssgsA 27 %87%
mate Reyno umber, .8, A~

ppre G887 7,070
L.M.A. L. tests U. 8. A.-36B - 30, 200
Aspeot rat - M-8 _ 28,500
Approximate Reynoldu Number, 8,600,000, M-12. - ] 27,300
RoA, P18 ccrcrarmemmemm - 25, 800
o i

. 0 Tt {]
Q-387 14, 800
T. 8, A-354 . J— 8, 760
M. I. T, tests. o] Clark Y - 8,100
A.spect ratlo, 8. Clark Y=1boceuoocacanacs 7,030
Approximate Reynolda Number, 187,000, R.A, P-16.a . 6, 860
U.8. A~ J— 6,430
G-436 6,410
Q-387 5, 220
U.B. A-27 5, 050
U. 8. A~35A 8,400
MoeC, F. tests Clark Y-15 13, 100
Aspect ratia, G-308 . .- - 12,000
Apgroxlmate Reynolds Number, 374,000, [0 78 0 O 8,800
....... G-398 8, 680
Aspect ra N-22 7,010
Approxlmate Reynolds Nnmber, 156,000 N-¢ —— 7,800
Slogne, 7,5%0
N-10 6,320
G438 6, 050
Clark Y. 5,930
(G-387 5, 000
T, 8. A~27 &, 550
-12__... 4,000
R A Pl crcc oo cuaem mamaan 4,800
-G 4,110

TABLE XLVIII
MINIMUM PROFILE DRAG COEFFICIENT Cpe (FATRED)

Alrfoils listed according to merit
Laboratory and test canditions Alirfoll section ChDt mar
QGottingen tests. - . 0.0108
Aspeot ratio, 8. T. B. A.-27 - ~. 0118
Approximate Reynolds Number, 412,000. gg% g}ig
L, M. A. L. tests R. A. F.-15. . . 0076
Aspect ratle, 6. M-8, . 0083
Approximate Reynolds Number, 3,600,000 M-12 « 0089
U. 8. A,-35B 0091
Clark Y___... . 0108
T. 8. A.-27. .0108
1 .0128
T. 8:A.-38A .0132
M. I, T. tests. R, R. A. F-16. R 0118
Aspect ratlo, 6. (ol T0 G 0127
Appmﬂmate Reynolds Number, 187,000. Clark Y-15. .0132
G-436..... —- L0187
U. 8. A~-35B. . 0142
U. 8. A-27 0147
. 387 0176
U.8, A-85A.. . . 0204
McO. F. tests. Clark Y. - . . L0118
Aspect ratlo, 6. ‘Clark Y-15. 012
Apg_toximate Reyno]ds Noumber, 874,000 G-398... . 0131
........ Sloane . 0078
Aspect ratfo, .} N-8 v .0108
Approx[ma.te Raynolds Number, 159,000, J- " 2 0 2 S, . 0130
M-8 .0138
R. A, P-18.. . 0145
(G-398._ .0148
- N-10. . 0148
N-22 .0156
Clark Y L0158
G-436. . 0160
T. 8, A.-27 ———— .0170
e 7 SN . e . 0207
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TABLE XLIX
FATRED RATIO GGk, FOR VARIOUS SPEED RATIOS . : -

Coy/ Crmes (faired) at—
Laborstory and test conditions . Alrfofl section -
ViVa=1.10 | V]V3=1.50 | VI Va=2.50 .
- ey
QGdttingen tesi‘s G-35T. . 0, 4140 0.0101 0.0112 s
Aspect ra G-208 0140 . 0099 0108 _—
A.pproximate Reynolds Number, 412,000. G426 0130 - . 0098 ’ 11;
U.8.A-27_ 0147 0093 .0103 P
L. M. A L. t"fx Clark Y. <071 .0088 0077 -
Aspect ratio a-3s7. L0217 Nibil 0094 ]
pproxlmate Baynolds Number, 3,600,000. : M-8 . . 0213 0101 0070 . -
M-12 . 0208 . 0104 0071 |, -
R. A.F.-15 0140 . 007 . 0063 E
U.8. A-27. 0164 - . 0078 R
T. 8. A-35A z .0 JOL17 . 0109
TU.8. A-35B. 0211 . 0101 0072
M, I, T. tests. Clark Y. 0208 <Qr07 0108
Aspect ratfo, 6, Clerk Y-15. » 0210 .0110 .0117
Appmﬂmate B.eynolds Number, 187,000. G887, . 0180 .0128 0157
G438 N1 vy g 0116 .0122 -
R. A. P-16.. - L0105 0130 0114 )
U. 8. A.-27. - . 0193 .0108 . 0158 T
U.B8.A-35A .. . 0188 .013% . 0207 -
U, 8. A.~36B . Quds . 0122 -
Med. F. tests, Clark Y. L0153 0092 L0102 ———
Aspect ratlo, 6. Clark Y-15._ 0181 .0103 L0024 .
te Reynolds Number, 374,000 3-8 .0168 . 0094 0101 L=
W.N. ta. Clark Yoo : . 0200 0127 L0131 .
Aspect ratio, 6. Q-357. 0235 0150 0142
Approximate Reynolds Number, 156,000. G-398 L0210 .0 .0 -3
G436 0232 - .0132 -
N-. 0201 .0110 .
N-10. .0198 .0123 .0125 el
N-22 3 .0196 L0117 0120 R
M-8 0242 177 . 0152 _
M-12._.. 0234 . 0157 -
R.A.F.-15..._ .0256 0154 0187 -
Sloane . .0388 0075 . 0026 R
U. 8. A7 | 0214 0123 . 0138 IR o

104897—30——41 ! L



