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AERODYNAMIC CHARACTERISTICS OF A LARGE NUMBER OF AIRFOILS TESTED IN
THE VARIABLE-DENSITY WIND TUNNEL

By RoserRT M. PnkERTON and HarrY GREENBERG

SUMMARY

The aerodynamic characteristics of a large number of
miscellaneous airfoils tested in the variable-density tunnel
have been reduced to a comparable form and are published
in this report for convenient reference. Plots of the
standard characteristics are giren for each airfoil and, in
addition, the important characteristics are given in tabular
form. Included alse is e tabulation of importani char-
acteristics for the related airfoils reported in N. A. C. A.
Report No. 460. '

This report, in conjunction with N. A. C. A. Report No.
610, makes available in comparable and conrenient form
the aerodynamic data for airfoils tested in the rariable-
density tunnel since January 1, 1981,

INTRODUCTION

A large number of miscellaneous airfoils not included
in the systematic investigations reported in references 1
and 2 have been tested in the variable-density tunnel.
The larger part of these airfoils consists of unrelated
sections, tests of which were requested by various
agencies; and the results, except those published in
reference 3, have not heretofore been available in pub-
lished form. The rest of the airfoils consist of small
groups of related sections tested to study the effects of
certain local variations in shape.

One of these locsl shape variations involved changes
of the nose shape, consisting primarily of changes of the
leading-edge radius. The effects of these changes were
determined by tests of modifications of the Géttingen
398 (reference 4), of the Clark Y (reference 5), and of
the N. A. C. A. 2412 (unpublished). References 4 and
5 present date on the effect of sharp leading edges.
The modifications to the N. A. C. A. 2412 consisted in
varying the leading-edge radius from normal to zero
(N. A. C. A. 2412, N. A. C. A. 15, 16, 19, and 20) and
in dropping the leading edge from the normal position
(N.A.C.A.17and 18). A second local shape variation
involved the rear portion of the airfoil and consisted
in reflexing the mean line. Such modifications were
made on the Gdttingen 398, the Boeing 106, and the
N-60 sections, and the results of the tests were pub-
lished in reference 6. A series of related forward-

camber airfoils having reflexed mesn lines was tested,
and the results were published in reference 7. Another
series of reflexed airfoils, for which the results have not
been published, includes the N. A. C. A. 21, 23, 24, 25,
26, and 27 airfoils.

The results of these tests, including both published
and unpublished data, have not heretofore been avail-
able in comparable form nor convenient for ready refer-
ence by the user. It has therefore been deemed desir-
able to collect these data info one report.

This report, in conjunction with reference 2, makes
available, in convenient form, comparable date for sec-
tions tested in the variable-density tunnel since Jan-
uary 1, 1931. The important fully corrected character-
istics for the miscellaneous sections described earlier and
also for the sections reported in reference 1 are tabulated
for easy reference. In addition to the tabulated data,
plots of standard aerodynamic characteristics are pre-
sented for the miscellaneous airfoils.

TESTS AND APPARATUS

Routine airfoil tests were made in the variable-density
tunnel at an effective Reynolds Number of approxi-
mately 8,000,000. Tests of some of the models were
extended through the range of negative angles of attack.
Airfoils for which these results were obtained are desig-
nated “inverted” sections. The duralumin models were
of rectangular plan form with a 5-inch chord and a
30-inch span. A description of the tunnel, the test
procedure, and the method of constructing the models
is given in reference 8.

The precision of the tests and of the results is dis-
cussed in references 1 and 9.

RESULTS

The method chosen to present these results is in-
tended to be convenient for designers. The important
characteristics, fully corrected as described in references
9 and 10, are presented in tables I and II and are com-
parable with those given in reference 2. These im-
portant characteristics are:

Clnaz, the section maximum lift coefficient.
aiy, the angle of zero lift.
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a;, the section lift-curve slope.
C1,ps, the optimum lift coefficient, or the section
lift coefficient corresponding to Cay,, -
€044, the minimum profile-drag coefficient.
Cmq..., the pitching-moment coefficient about the
section aerodynamic center.

a.c., the aerodynamic center, or the point, with
respect to the airfoil section, about which
the pitching-moment coefficient tends to
remain constant over the range of lift
coefficients between zero and maximum
lift.

c.p., the position of the center of pressure in
percentage of the chord behind the
leading edge.

me. the lift-curve slope for aspect ratio 6.

A more complete description of these characteristics is
presented in references 9 and 10.

Tables I and II contain these data for available
sections tested in the variable-density tunnel, except
those given in reference 2. Reference is made to the
original publication for the airfoil results that have
been previously reported.

Plots of the standard characteristics (figs. 1 to 88)
are given for the miscellaneous sections (exclusive of
those for the N. A. C. A. 22112, 23112, 24112, and 25112
sections, which are published in reference 7) because
they are not available elsewhere. Plots for the seetions
in table I are given in reference 1.

LanaLEY MEMORIAL AERONAUTICAL LLABORATORY,
NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS,
Lawarey Fiewp, Va., Oclober 1, 1987.

' REPORT NO, 628—NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

REFERENCES

1. Jacobs, Eastman N., Ward, Kenneth E., and Pinkerton,
Robert M.: The Characteristics of 78 Related Airfoil Sce-
tions from Tests in the Variable-Density Wind Tunnel.
T. R. No. 480, N. A. C. A,, 1933,

. Jacobs, Eastman N., Pinkerton, Robert M., and CGreenberg,
Harry: Tests of Related Forward-Camber Airfoils in {he
Variable-Density Wind Tunnel. T. R. No. 610, N. A. C.
A., 1937,

Anderson, Raymond F.: The Aerodynamic Characteristics of
Afrfoils at Negative Angles of Attack. T. N. No. 412,
N. A. C. A, 1932

4. Jacobs, Eastman N.: Characteristics of Two Sharp-Nosed
Airfoils Having Reduced Spinning Tendencics. T. N,
No. 416, N. A. C. A., 1932,

5. Weick, Fred E., and Scudder, Nathan F.: The Effcct on
Lift, Drag, and Spinning Characteristics of Sharp Leading
Edges on Airplane Wings. T. N. No. 447, N. A. C. A,,
1933.

DeFoe, George L.: A Comparison of the Aecrodynamie
Characteristics of Three Normal and Three Reflexed Air-
foils in the Variable-Density Wind Tunnel. T. N. No.
888, N. A. C. A, 1931.

Jaccbs, Eastman N, and Pinkerton, Robert M.: Tests in the
Variable-Density Wind Tunnel of Related Airfoils Having
the Maximum Camber Unusually Far Forward. T. R.
No. 537, N. A, C. A,, 1935.

Jacobs, Eastman N., and Abbott, Ira H.: The N. A. C. A.
Variable-Density Wind Tunnel. T. R. No. 416, N. A,
C. A,, 1932,

Jacobs, Eastman N., and Sherman, Albert: Airfoil Sectfon
Characteristics as Affected by Variations of the Reynolds
Number. T. R. No. 586, N. A, C. A,, 1037.

Jacobs, Eastman N., and Rhode, R. V.: Airfoil Seetion
Characteristics as Applied to the Prediction of Air Forccs
and Their Distribution on Wings. T. R. No. 631, N. A.
C. A, 1938.

L]

&

<

N

®

©

1

e



CHARACTERISTICS OF ATRFOQILS TESTED IN THE VARTABLE-DENSITY TUNNEL

299

» v U [72
sl el Y o azs H s
125|511 228 | € o \
E_g ZI7 ;_;g E\-[O 024 i 48
75| g55| 88 S
o035 &+ a 20 40 60 &0 100 1
isliE3 32 Percent of chord .02z ! 4
201228 .5 o4 48
Seliz70| 0z 4 - ! ~
4G1242 00 020 405
5a\f158) a2 U}
~ |salazr) i 22 44 ¥ D
70| a3s| 25 < 018 ~
P 0| 6251 45 e 7 36
8 |sol3z T TR0 40 S 7 ]
3] | 77 l:gg / 3.0/6‘ / { 92 8
%S  |egRad:r25 1.8 .38 B A | s
FE Rad: G.05 7 / v.0/4 ; 26 §
b Gl g AN gl
) 7 | 16 .32 Q LA q + -
N AR AT 2.0/2 A P24
285 @ e A1 K = S Q
O / f N LS W 'Y b ‘ )
245 20 P2 S.24 5 = Tt
'E / C.D. f N Q- W Cs; &
/DI T Y SR §-008 71108
Roo§ 40 / #0208 & X 8
Y8 AN/ '/ A
'\_ "’: # Y‘ / b 006 .1/ I'ZS
165 60 < o .89./69 N1 d
T / AN / > e AR
S 8 EETARRNY4 5.8 T o
128 80 4 83128 1< X
R g% | ~ : =T {0dc,] x
X g5/00 + N 4 08 o g
S ® 74 N § g - O‘k
Q E / P 2 .04 x Yo Cu, Q
.9 43 yAlD = ' |~ - d _ r ! il IS
-~ ~ 17 - . > = - -4
S o8 AT ] 4 o o T el 111 % 2
€ Yo A Airfoil: Boeing 103 RMN: 3040000 § -z Q006 ¢ ahead of ¢/4_p—1"] -8
- & /i Size:5x30" Vel.(7 sec):698 |_ 5 - 07 ¢ ‘above chord
I g ! Fress.(sthd.afm):2l0.Date:l046-% | * S - 3 Airfoil:Boeing 103 ~ TesF:V.OT. 704
-8 Where fested:LMAL Test:V0T 704|_ 4 § Datedi-l6-31 RN -efective) 6020000 T2
Corrected for funnel-walleffect |™ £ — Corrected fa infirife aspect rafio
5 -4 0 4 & 12 k& 20.24 28 52 0 2 4 &£ 4 10 17 14 6 18°
Angle of affack, o (deg)} Liff coefficient ¢,
FicreE 1.—Boeing 103 airfoll.
.026 52
024 45
.0z22 44
24 48
> a4 020 40-’&;‘\
3 ' S org / %S
3 20 .40 ' N
S X.ors 325
S ARprE" g / S
° T.0/4 ; 288
s Fre a2 8 \% -
2% o [ i ' a . 2.0/2 —#1y 24
§ 17 7 SRS 5 3 )
el 17 - ¥ g10 206
24E 20 \/L 1.25.24§5 2 o B \ e
Y . e g
NG R L7072~ 1G] rog20g & ! 5
S/6S 60 JANAN 8863 008 T ze
% ? / JANIASN x ¥ 004 % 3 g2
g /28 80 f / 0 = .6~ /28 ’ 0Jc! %
= \ Y]
§ 8500 Z TN 405 = % N
S 4§ L o N| 2 04 ¢ 0 a3
g ¥ I/ ) = d = 3
= ad 1 r - —f -4 >
S o] g ¢ % ac 5
€ Y2 Boeing 103 (invertd)RN:3250000 8 _ A09C chead of o/f =
] Size-ix30"  Vel.(fl/sec):682 |_ » S 02¢ below chord -8
15 PFCSS.(Sﬁ'Id.Gfm.):Z&&.DGfE.’/O‘/g'JI - T Boeir 703 (" 3 d Test:V.OT. 706
g Where fested: LUA.L Tesk:VOL706|_ g -3 Date 0453, AN -(effactive) 4566000 |2
Corrected for funnel-wall effect | L Corrected ?o infinite aspect rafio |
-6 -4 0 4 8 /2 I 20 24 28 4 -2 U 2 4 6 8 10 12 1415 18

Angle of affack, o (deg)

FiGURE 2—Boeing 108 airfoll (Inverted).

Lift coefficient c,



300

, L/D
N o3 8 XS
(from forward end of chord)
8 8 8 o

c.p.in percent o\f chord
3 8

Ratio of /it fo drag,
L o A o

]
4]

N
8+
o

n
Q
e.p.in percent of chord (from forward end of chord)
()

™
D N
D O
8 3 &N

Ratio of Iift fo drag, L/D
S

A O Hh @

|
Lea]

REPORT NO. 628—NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

Angle of affack, ot (deg)

Stalpr|twrt  w ac
0 | 2.92] 2.92 EE il 111K A
(25! 500l 180 Y& o
25| 587l 142] LG
50i 7a/| oo | $%0
751 558 25 “o 20 40 s0 80 100
1,288 <8 Percent of chord
30|r0.40| 02 24 48
Bl %
60| 8.36] .08 22 .44
B8 o ,
2138 8 20 A0
wo| “871 87
L.E.Rod.: 0.97 . 7 L& .36
\FE Radi: .25 NIl
» 16 .92
/ j 14:5.285
N - -
DAV ]I = I.:E.24E
L/DI DI 4 . Q Y
i3 y P bq% 2a§
/ 7 4 -8 E.lsg
NI S ,58
A PN 67123
] /’ 4 .08
A X
' { c \\ .2 .04
- 1 o o
Airfoil:Boeing I034,R.M.: 3,170,000
/ Size:5°%30" " Vel.(# /sec).68.6 | »
/| Fress.(stnd.afm).2l./, Date:10-20-31|
Where tesfed:LMAL.Test:VOT 707 |
Corrected for tunnel-woll effect T4
-8 —4 0 4 8 2 I 20 24 28

F1GURE 8,—Boeing 103 A alrfoll.

=§ 4 0 4 & 2 16 20
Angle of affack, et (deg)

24 28

24 .48
22 44
20 .40
4 t8 .36
// 1.6 .32
o5 / 1.4:5.28:8
] b
128.24
7757 - ‘/.oﬁg.za
/ 1
’ L .6\’ . IZQ
A 4 .08
y
,’ vé LA = .2 .04
Caf_ : 0 0
Boeing 103 Afinvertd \RN-3/80,000
Size:5°%x30° Vel (H /sec): 687 |_ 2
Fress.sthd.aim)208 Date-0-2+311 °
Where fesfed:L.MA.L, Test- VDT 709
Corrected for funnel-wall effect T4

FIGURE 4.—Boeing 103 A alrfofi {Inverted),

Lift coefficient c,

026 52

024 ”

022 44

.00 40§
-

P D
3018 Jagv
-0 »

£
2.0/6 32 5
S04 7/

A A dAdos G
w012 ~ 249
S 11 &
Y010 4—-A-1-1120 8
< . NE\Y

- 5008} % - o 15*%
Q T,
006 ng 1l ) /Ek
1 L4
.004 > » 7 8%
a2 A e 4§
o o I 0%
r Za :
o _ Couey L ~
%5- ! i ae 11 4 -4§
8 —al Q005¢ ohead of c/d -8
w O5¢ above chard
§ -3 Airfoil:Boeing 103A  Test:V.D.T. 707 }-2
E Dote:/3-20-3 R.N. :(effective) 8370000
s 4 Corrected fo infinite aspect rafio 6
-4 =2 @ .2 4 .6 8 10 IZ 14 & 18
Lift coefficient G,
026 - 52
024 v -1+ 48
.022 ‘ 24
.020 ; 10%
o . ‘u
018 36
- L
[ ¥
L.016 32 §
g - w“w
014 7 298
.
g.ble v 24 g
3-010 : 2038
= v 1Ca) 1
:‘ts.aoa < R féfé
006 A1 r2s
. 3
.004 i o 8 5
002 )./ 4%
- Cae..
g o 0%
> U
S -1 3 -4%
4o ac
] - <
g -2 <} 0008c aheod of ¢/4 -8
w 00¢ qbove chard
¥ -3 Boeing 103 Afrverted) Test:V.OT. 709 |_p
g~ Date023l, RN.:(effective) 6400000
g - Corrected fo infinite aspect rafio i~
o =2 0 2 4 & 8 10 12 L4 18 18°



CHARACTERISTICS OF AIRFOILS TESTED IN THE VARIABLE-DENSITY TUNNEL

301

026 7 52
024, rl 9
.02z /" 24
.020 403‘:?
¥ A
Jore I/ 36~
7 M
ig.ma 7 2 g
3.014 A 288
Q CX .’G
g.afz < 24 s
Y010 120 8
™~ G 7 Y |1}
5.008 aies 51 16F
& AL S
.006 = 12
/ 8
.004 /(l ’/ 8§
008 ,;.( IR =Y p %
; o 2 o'
© S X 4%
5 NEBZaNnEpt
8 -2 T a008c ahead of c/4 a
- .G5¢ agbove chord <
S - 2 Airfoil:Boeing 106 7est:VOT.530 |_.»
E Date:3-2F3/, R.N.:(effective) 8 450,000
g - Corrected fa infinife aspect rofio 16
4 =2 Z 4 £ & 10 12 14 5 18

FIGURE 5.—Boelng 108 afrfofl.

-5"7-1
125
25
50
75
1a
5
20
34
40\
o
N
T B
2 |2
S |
5 |ee
R}
v
28} o
2
24520
L
Rao§ 4w
NT8
E\lsiﬁa ]
] o '
£ IE.E &0 ‘,
& Y
X g5/00 N NC 4 .08
% 45 {17
.Q D —
- - T
] o§ g 0
® "5 Ajrfoil:Boeing 106 R.M: 3200000
-4 AN 1 15ze:57%307 Vel (ft/sec):6839 | o
& Al FPress.(strd atm):2050ate:3-21.31 |~
1 Where fested:LMAL.Jest:UDI53! |
-8 "’ Corrected for tunnel-wall effect 1™
8§ 4 0 4 & 12 K 20 24 28
Angle of affack, ot (deg)
24 -48
.g\ 22 44
f, '/2,0 40
5 Aire .36
| /4
§ L& .32
28% o =5 143288
2 —~ -y - “
24 20 125245
PR FT= S.%
}205 40 A ,,’_(, /.\\ i 1.0%.20%
- b
$/6% 60 RER WIS .Ba.fé‘i
L
S [ \‘ [ ~—— = Q
g/2d e ,’ A 67728
% %50 A 4 .08
3 4% A 2 o4
2 *F A TS
8 ol i 1L L o o
N Boeing 106 (inverted)R.N:3.060000)
43 Size:5%30% Vel (f/sec):696 | o
& Press (sthd atm) 209, Date: 7-20H | -
-5 Where fested:LMA.L. TestVOT635 |
Corrected for funnel-wall effect | <
-8 4 a 4 8 12 16 20 24 28

Angle of affack, ¢ (deg)

Lift caefficient g,

02 52
024 48
.02z 44
020 40f§
3 X
3 018 H 36>
oy o
o | k-]
3 p18 i 325
S / Q2
“E N,
©.014] 28
Q H
N T
g-.me v 24 8
% \t 9
‘I’ 010 e} 200
= - 1 v
5.008 ; 163
g > \E
-a06 g IE':
s’ '.QI'-". 4 ‘9
.004 — ¢ 8 x
L)
002 — 4%
Cr 3
;e ] o
2]
S - 4 -4
3 ac 2
8 -2 aol4c ckeod of c/f g
g 2c above chord
¢ -3 Boeirg 106 (inverted) Test:V.O.1.635 )_,»
£ Date: 7203/, RN.:(effective} 8080000 |
X -4 Correctéd fo infinife aspect ¢ raffo
52 0 £ 4 & & [0 Iz 14 i6 18°

FioTRE 8.—Boeing 106 airfoil (nverted).

Lift coefficient ¢,



302

S o

NNy
Q A @
(from forward end of chord)

Ratio of lift fo drag, L/D
1 ~ -~ N
A 0 A ®» h o
c.p.in percent o\f chord,
S 3 8 &

!
[}

Lo

Ry
3

LD
3
e.p.in percent of chord (from forward end of chord)
S

-..,
o
[o)
[~

Ratio of Iift fo b
Ao A o B
-~
S

!
Q

REPORT NO. 628—NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

-8 -4 0 4 & 12 I 20 24 28

Angle of atfack, o (deg)
FIouRE 7.—Boeing 106 R alrfoil.

Lift coefficient G,

- 20 oc N
Lotes T o ] .026 52
29 3 35 -

Z24l T4zl &5 i 024 48
S34- ‘28 2o 20 <0 0 80 /o “oes

ﬁgﬁ: go Percent of chord e 44

s 24 .48 : _
/ f.gg :,;210 020 405
g 22 44 ¥ §
7.66|- .0/8 36~
590! .22 " T -
3.53 527 . 7 2.0 40 g —

284 2,76 5016 32 5

LERad: Q70 1.8 .36 g <

7/ §-0/4 5 26
7 68 .32 Q / Y -
T ng/2 /A 24V
143285 N g
- ¥ 2.0/0 > 208
NC EQ 24 \ = > o ‘: /6.{‘1
/ v mL m\\ 20\ S ~ 14§
L/DN 1 7 ,/ e 8 < oos 23
8 - P L
/ N1/ SRS oy %, T 48
e PRyS S ' %
B 002 4
AN 4 .08 o ] = 5
// p i 0 — o a%
Y mpE 2 .04 & . : 1%
3 8 i ' \0 0 o ! 0003¢ abec‘adofq/‘( - B} _'43
Airfoil: Boeing I06R, R.N: 3,150,000 §; -2 G4¢ above chord 8
Srze:57%30 | Vel( Gec)sad | o < L I/ (1T 1
e e, BT L
Corrected for funnel-wall effect 14 g 4 Corrected fo infinite aspect ratio
— =4

0 Z 4 - 6‘.8/0/214/6‘[8’5

3

Angle of affack, e (deg)
FIGURE 8,—Boelng 111 airfofl.

Lift coefficient G

T 20 Ry -
up'r] Lwr: :JEE 10 i Seaun H i 026 - -s2
s S 1 np
4.327|-2044 P50 11 024 - ~— ~1 =48
Geql-2582 2 20 40 60 80 10 - T e
217 _g;gg Percent of chord ozz ) 44
.378]- 24 .48 :
2516.378]-2.91 1 i~
20 12,608 5832 ) .020 440
5 22 44 o 3
.168 5.725 _ 6.018 L35~
55 |7.1831-2.5683 / 2.0 40 3 —
. -2.449 [ 016 1. _ 132 ¢
§515.8221-2.302 ) S 2
0442732 18 .36 S
4331 Gl 1] * L N
950 7 18 .32 g N n
502 7T T ©.0/2 AT N 24 9
AT TN 40288 g A < - §,
0.7 i Y.o10 4+ 203
115 IZQ 24 Q :2-“ Y- ! »
— .008 - I~ 168
1 A 27 out 20& & — A S
/D 88 /68 008 Tz Y%
yd . ) ) 8
S § .004 e E -t g
» .6‘\' 12g //;/ . 8
ITTF S 002 1T =T 514%
4 .08 ) T A |-
N4 / N\ &0 L 0%
i AN 2 o 4 famEEESE = 1,8
= [T o o w ! ac . s -42‘
G .
Airfoil: Boeing /1l AN:2950,000 8§ -2 Q0i3c ahead of c/d 12 -
St iatrs) 4912 3 A foll: begig 11— JER YOI
- el -
J| |Where tesfed:LMAL.Jes/: DT 933) g ~3F Date: /433, B eﬁ"ecffve) 7,79 oaa 1%
J1_[Corrected for funnel-walleffect ™ ] g . Corrected: o fnﬁmfe gspect ralio | /6
=8 -4 0 4 & 12 & 20 24 28 T4 2 4 & 8 10 12 14 151



CHARACTERISTICS OF AIRFOILS TESTED IN THE VARIABLE-DENSITY TUNNEL

.02 I 52
024 48
gz2 g4
24 .48
e 020 40’51
22 44 b o
R N Sos 36~
S y 20 40 g R
S S.018 32
5 t8 .36 & =
“g // E .ai4 2 28 E
S 1.6 .32 8 ~ =
v y 2.0/2 -/ 24y
285§ O I43.288 & Q
g P Nl C.p. 1/ ?: - E_a,a /! 2038
24§ 20 7 r2s2ay F Al TR »
= < ¥ 3 §-008 i 165
Ra0§ 40 1ob 1.08.20 ¢ S
38 T/ / g 006 = 125
$/63 60 . X* .89.16 2 Lo $
S 5 2/ 3 2 -a04 Ay Ol 8
of 2R 80 y; .29 g 7 g
s % T -z = 3
X 8900 I 4 08 = == E
[ = a Cuge: (7} [+
S 4% / AN 2 .04 i Y
gt e Y £ 4
S 0% . Gl g 0 ) ac =
< "¢ /| Boeing i1l (inverted)RN:3.060000 8 _2 0003c ahead of cj4 g
4q { |Size:5%30" Vel.(f/sec): 70/ |_> - Pc gbove chord
& Fress.(sthd.afm)205 Date:/-4-33 | § -3 Boeing /Il (inverfed) Test:V.D.T.939 |_,»
-8 Where fesfed: L AL, lestVOL933) § Date: I-4-33, RN :feflective) 8080000
Corrected for funnel-wall effecf |~ g _ Corrected Yo infinife aspect rafio '~
-8 -4 0 4 8 12 16 20 24 28 32 4 =2 0 2 4 6 8 L0 12 14 16 18"
Angle of affack, ¢ (deg) Lift coefficient ¢,
F1cURE 8.—Boelng 111 airfoil (inverted).
Sén'taléd Cwr| + E o 111 NRNDERS HHH .02 52
23 287 1.047 §u ol 5 )
i o2 “
e I oz at
2018.3N-2.66 é 24 .48
Ay R .020 40
Solea3n-28 A 5
PA LR 22 44 ¢ /) J
T |B Jor i
§ 594~ 20 40 S i b
§ (@edaien L 016 v 32
65'5603-2521 /i K] 4 .Q
5 70[4.848-2.33 7 L8 .36 8 7] { 5
75,4045 - 2.093, v.0/4 i { 28
Yy 80|3214-1.766 AV g 4
N &(2388-1. K e .32 Q VAR t
@ o574 S9e . .0/2 7, Y 249
28% 0|27, TSI 14 8S 5,4, A N b )
3 125 | 0.7 I 7N v e '-’,0[ yid - 208
24520 WA ' 1.25.24 § = o L v, K]
8 S r \ ’{, 7 iy -g E dc:;.OOG ~ L \\| f5:§
NG R 1L7D [N /i 7 108205 o 2 T 8
T Wk 4 Q 8 " . / o
E‘/G‘?G'sa 7 NG .89.16 004 = Vi 8‘2
S .9 AN YA 65 128 ' 2 /. 5
8259 EEEPAN 67129 002 ; b 8
o o 17 pAERN . > —— z
X 8¢/00 r g ¥ 4 .08 I
o W 74 i 5 . O L o%
S 45 LA g > 2 .04 § A i w2 M
o 48 Al 1~ S S ] 4
% 0& 4 L I |qT : I o g l‘q\;. ) ac - é
< _2‘ /. _|Airtoil: Boeing 112~ RMN: 3./100.000 g -2 000576 ahead 0;7‘ /4 -8
48 { | |Size:57%30° Vel (% sec) 6891 o * _05¢c _abave chord
& Fress.(sthd afm).209 Dafe: 1~3-33 | ~ 5 -3 AIrfon’:Boegg /2 Test:V.O.T. 938 2
Where tested:LMA.L.Jest: VDT 938 |3 Dafe: {-3-33, RN..(effective) 5,/60,000
-8 Corrected for funnei-woll effect 14 § -4 Corrected fo infinife aspect rafio -
T§ -4 0 4 & 2 & 20 24 26 £ =2 0 2 4 6 B8 [0 [2 4 [6 (8"

Angle of affack, at (deg}

303

FiaTRE 10.—Boelng 112 alrfoil.

Lift coefficient ¢,



304 REPORT NO. 628—NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

026, ~t 52
k . . 'w4 R R Ay o 48
022 e
24 -.48 -
7 D20 o e 40@
22 44 : = ~+4 ¥
?  Soss : 36>
717120 .40 S 1T
5 .0/6 —326
5 1.8 .36 Ry H-H R
N / u.0/4 i —289
§ -/ 16 .32 8 i% =
y ©0/2 : 24 Y
.zgg o t/ 1.45.288 .g y A 1T, 8
g ez {17 w w00 1T L e0s
24§ 20 ] 125245 @ f — v
* ™ g, 9 908 =% 1 ~t 163
Rz08 40 5 / 108208 & - ’ . - 8
\]- "’: J ‘\ l é’ Q 005 Iy 12
$/63 60 ! 80.769 : - 4145
9 i) \ /I .c o~ [ I L,
S S : L, £ % 004 7 -1 6l
ol2 80 69128 — A H 4%
s o I - a2 ; ey, 11 8
X g3100 Im4 4 .08 . ] . i 3
“ X « 0 3 T o3
S 43 EA-LA 2 .04 4 = H
w® & =" i - _ o ! & - bt g
8 08 L el o o il ac.
& £ L_|/Boeirng HE (invertd)AN:3,/ 40000 8 -2 0007¢c ahead of c/4 _ -8
-4 1S/ze:5"x3Q" Vel (f./sec): 691 | -2 - O5¢ below chord._
& Press(sthd.atm):208 Date: -3-33 | § -3l Boeing li2(nverfed) Tesf:V.O.T. 938 |
8 Where fested: L H AL, Tesf:VDI_938| _ , - Date:1-3:33, RN :(effective) 8,250,000
Corrected for funnel-wall effect |~ _ Corrected fo infinife aspect rafio 15

6 4 0 4 8 2.6 20 24 28 . o5 4 & 4 1o 12 14 d6 18
Angle of affack, o (deg) : Lif? coefficient c,

F1cURE 11.—Boelng 112 airfofl (nverted).

.026 =P se
24 / —+ e
80 rdp Ok - -1 4 -

ord o4 48 “022 J B / ]44
TR . peo F—l T A%
yaa $
R 22 44 Jo -1 / 26>
Q ¢ -1 = 3= d
g 2.0 40 3016 . ‘/ 52 ¢
w -t =
§ 1.8 .36 & 04 .._7/__ e
_ e
g re %= ».0/2}d AR 2%

0 A4e3.28:5 4 NV

293 L ; = v o/0 A <8 \ \rj208
245 20 = 125245 R - 1 s
w 7D - 2 v o D g 8.003 NEANE /6:5
Reo§ 40 s S 08208 Q NS
N & N y g .008 /2:
N6 60 ST+ 8060 : . A4 &
§ P ,{ y, - : 8 /55, .004 ,ﬂ ] 8:
9 /2% 80 X s3.28 o T izg"D Cres, ] 4§
ES 3%f00 4 A ™ 4 .08 - - o, ? Ftr 1 0
o> +o ’l / ] A 0 /?/ o
S N I T~ - Q
N / - =~ 2 .04 d v
.9 Iy ¥ P~ S Ay d i Cray, d 1) § 4\
8o a : o o 3% Lllac e

€ "g Alrrfoif:Sikorsky GS#, AN : 3070000 § -2 - 0-0€gf ggead of /ALt L g

45 Size:5%307 . Vel.(ft fsec): 696 |_ 5 § - 1_ .06¢c obove chord | .
S Press.(sthd.afm):208,Date:11-3-33] - 309 Airfoil: Sikorshy GSM ~ Test:V.0.T.1083 | ;o
Where tested:L.MA.L. Test:MOT 1083 g _°¥ Dote:i1-3-33, R.N.:(effective) 8,100,000
-8 Corrected for funnel-wall effect 1% § i Corrected fo infinite aspect ralio 6
212 & 20 24 2 =4 -2 0 2 4 6 8 10 12 I4 16 18

-3 -4 0 4 8 2 6 20 24 28 . " <
Angle of atfack, c (deg) Lift coefficient ¢,

Fi1ovRE 12.—8ikorsky G8-M alrfoil.



CHARACTERISTICS OF ATRFOILS TESTED IN THE VARIABLE-DENSITY TUNNEL

4

E\
(4]
Y
Q
R}
N N
ZEE 7] .0,
24§ 20
SZOE 40 v
. W N, E
S/6% 60 A
_g ‘E / 2\; 3
Q
X g%5m0 ,’ 4
S 48 ] 7N
I 4Y < 7 122 N
‘§ ghq;_ a L }
< 7c SikorskyGS-Min/rfi)fiN:3,140000
4,
Q

Size:5"x30"

Fress(sthd.afm).204 Dafe: {1-3-33

!
o3}

Where tesfed: LMAL Test:-VOT, /083

Corrected for funnel-wall effect |

LD
_ Roa XY
c.p.m percent of chord (from forward end of chord)
I e 9
8 QQ é 8 [

Ratio of liff fo drag
QO A ©

& A

8 2 [6 20 24 28 32 3§

Angle of affack, et (deg}

24
2z
20
18
L8

A48
44

[ 4£5.288
1.2 §.24_§
/.0%.20%
8 ,-8
ﬁ;JGm

.63./2§

4
.2
a

Vel.(ft /sec): 695 )_ »

.08
.04
o

305

026 52
024 438
022 “
.020 \ 40
o : -
d.ar8 \ 35~
s 1! s
: - ¥
:g.al & 4 32.§
S
v.0r4 d 28
(V] v S
na/e & < 24
S N,
5 2 T %
Y010 203
S 7 *
006 — 3 /2-5
1S
ao4 |~ 2/c. 8.,2
. ] £
002 [ -t 4%
{ o 7 0%
‘2. .y ac _ 4%
u Q0!! ¢ ahead of ¢/4 S
8 -2 .0/ e agbove chord -8
® si L1 IS%! PP I
¥ - thorsky GS-M (inverfed) Test:OT /083 |_
§ =7 Dafe:11-3-33.RN. :feffective) 8260000 |2
X 4 Corrected fo infinite aspect ratio 16
4 =2 0 2 4 6 8 [0 [2 4 [6 I8

Lif¥ coefficient G

FIGTRE 18.—8ikorsky GS-M airfoll (Inverted).

N
)

itmrear] 5 Odael T
125] 746| 283 BE o
25/345| 20561 LG
soj979| rzp PR
7aiTes 5 b 20 40 s0 a0 100
2reid o8 Percent of chord
30[H4.15| 25 24 48
2 =
5a 4047| 17} 22 44
B¢ ,
90| zog 49 i 2.0 40
wolo i a /
LERod: 220 ] L8 36
LT
Eg kl’/\wc. 16 .32
/Iﬁ /j \\ /.4@.28;_‘,’
/1 i = W
/1 [2p| 71 2524 %
L /87~ ™ i r o8 oo
Az 7 05205
£ : Q Q
,’.’ VAN // 8316 o,
—T ® 9
s
: i
-1’ | 4 \‘\ 4 .08
[ £ P
T/ 76 S~ -2 -4
14 N
= ad il 11T,
| 4] Airfoil: Sikarsky GS-1, R.N.: 3/60,000
Size:5%30" Vel (ff fsec):68.7 |_ 2
Fress.(sfnd afm):209 Dafe: l/-6-33
Where tesfed:LMA.L Test VDT 1084
Correcfed fblr funnel-wall gﬁ"ecg‘ —t
-8 -4 0 4 8 2 [ 20 24 28

Angle of affack, ¢ (deg}

FIGTRE 14.—STkorsky QST alrfofl.

026 i 52
.024 1 P7]
022 1 “ 1
.020 [’ ! 40@
: v
S.ore /L 36~
S Vi Y
L.016 7T 32,8
§ /. 5
y.0/4 ya 28
0 / \ L.
9012 124 %
§ &
i.am = \\ 20:
[hg - ' L N
Qg.om = < Ié"zg
.006 /E‘E
Al ARR
.004 » ~1 8 5
002 BESED AP
Q
a’, o~
i 0 —5° o'
& ] o
-~ =1 ™
% Y1 | tae &F b 4%
g -2 L A" | 0004c ahead of /4 ol -8
~ O4e abave chord
S - 3 Airfoil:Sikersky GSI ~ Test:V.O.T. /064 |_;>
g Date://-6-33, RN, :feffective) 8340000
£ g Corrected fo infinite aspect ratio 6
4 -2 0. .2 4 & 8 [0 2 I4 I8 18

Lift coelficient g,



306 REPORT NO. 628—NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

026 TR T
024 RS L. 2 B A R .-_—T48
oz N A s
24 .48 L I TFUVITrT j
.020 T T s
- Y b e i
’E 22 Sos H-E e
20 .40 o ' A VA TTETTIIrrr L
G L.016 - TTTT 11928
% L8 .36 i meuntubEnE
X " R4 /‘l T iee?
S 1.6 .32 4 TT 11
§ : 012 ZTH E z4§
28§ 0 {43,288 : - g
24 5 20 % 128245 § s ol o o s
'E - QL Bl W op8 P ulll g - 16X
208 40 1.08.20 , '
! T Y s R e
263 60 = 89.16 7% d -
E ? f SHBS £ ¥ go4 < Hoa- -t 85
0’28 80 / 4 .65./2§ _ ~ P 11 11 .8
-~ ﬁ ./l . . ,__mgy = ._} =+ Tttt +1 4:‘:
% g%5w0 - 4 .08 , % L
% 5 I 7 \ . - A blacl LA _ o
S 17 N -2 04 d iy 00/2 ¢ ahead of c/4 _|, | a5
5 0§ AT o o % 02¢ above chorg ™| [T 1 ¥
@ © # Sikorsky GS-Ilinverta)AN 320000 § -2 e L -8
_4& Size:5%x30" Vg/.(ﬁ’./sec,_.):é‘&.? i-2 ' bR b N Al L
3 fress hactmzoabereilios ¥ - s [Sherehy S e tearestiol ioar L e
ere fested: LMA.L, Tesh:OT, 108 : | _|Dote:/1-6-33, RN.:(effective 6
-8 °’{ Carrected for funnel-wall effect -4 é_ ) Corrected fo infinite aspect ratio 5
-4 0 4 8 /2 16 20 24 28 32 36 . 4 -2 0 2z 4 6 _8 0 12 1416 18°
Angle of attack, o (deg) Liff coefficient c,
FIGURE 15.—Sfkorsky GB-I alrfoll (fnverted).
st} Upr|Lwr] vy 20 a1 1 11 o . ' 1]
pap R EEE s 26 52
s 3 [¥ ." — -4
dan s | e e
. 7 o - P a0 i
gk B R e P 022 AT
AN : Fl24 .48 _
glie 32 020 inn swEh,
] 22 44 F A
T |38l i 4 ~ Sws : N
Q , 2.0 40 g T/ L]
S |8 2% 5 VA % 0/6 7 -iH32g
S |Lere .8 .36 g 741 1] b
S L.E.Rod: 200 < “Soot4 AN L - .25E
. A N
R Sl 16 .32 8 > T
? /,’ “\\ E\.OIE i _':?4&
28 g 0 q 4 7 P /ey 288 S.0/0 B \-lzp 8
§ 2o NWaAN 128245 & ' -+ -
it pimeasmanraxzRVARRRRRE L ) QL 0 et
R208 0z, AT 08208 & Nef s
NS Ve 7 S 006 18
165 60 AT .89.16 3 - 1A 8
S Iy 7 / N ES §" 004 AT 5
0/2.§80 1 NS — .64.128 11 - /# g
N s . 002 'y 1 48
E g 0/00 ,[ / / 4 .08 _ - o:
S L% AL S 2 o4 I <7 1117
SIS 1= AN o, Pt NN "“@'
SRy ' = ; g 0 g A"y el o A 20 e
£ Airfoil: ATAC.274  R.M: 3020000 g -2 s S Py g ) p o g = -8
-4 g Size:5°x30°  Vel.(ft/sec): 708 |_ 5 o ) || aconc/pont | k| | | |
S Fress.(stid. afm).20/, Date:349-3t | ° 5 - 3 | Airfoil: ST Ae. 27A Test:VLOT. 827 2
-8 L Where fested:LMA.L.Test: VDT 527 E Date: 345-3/, R.N.:(effeclive) 7,960,000
L Corrected for tunnel-wall effect 14 g-__ 4 Corrected fo infinite aspect ratio | 6
-8 -4 0 4 8 2 & 20 24 28 =4 =2 0 2 4 6 8 0 2 I4 16 18
Angle of affack, ¢t (deg) . Lift coefficievt c,

FIGURE 16.—8. T. A&, 27A airfoil.



CHARACTERISTICS OF AIRFOILS TESTED IN THE VARIABLE-DENSITY TUNNEL 307

- 20 T . [] ] \
.Sga. L‘/,pn !."th EE i JI, £ = w 026 ' | 52
I EE X r
sof47/|-28r] &0 i 024 48
10| 5.83|-353 20
151 6.97|-3.87 @ 20 40 50 & /00
20| 772(-%16 Percenf of chord oz22 i 44
25 814|-426 24 48
30| 832 -432 S | ~
8zl 2e 920 IH T s
-3 22 .44 3
e dore s
C sa|270|-2.30 : “ ] o
_g gg l%ﬁ S 7 2.0 .40 g 3
L wola | a 7 50 & 32‘9.
5 LERad: L.29 717178 .36 & =
v |FEAed:ar3 / V.04 - 8¢
S 16 -32 g NN b
5 2.0/2 y AR NEL 249
28% 0 y A N S R 7 \NE h
2 f i ] ‘\ v .13 ra g 209
24520 = v TS /2':24': 2 < 4 o<t v
E VNI Z ] = t 00811 ~“ | 163
P 1A = ®
Nl Dy SRR IS ARRNDRRRTAREN i Lo = Fammmpk:
™ ‘{‘_ ’L/L y / U Q ) - P I o
g‘fsh 60 ’ T / < / 8 f6 LA I Q
N, A 4 . 8"'-
T .8 INRPARNMNDA aa T /] x
o /2 80 ] /T G 6'\I fZQ 1 7 - G
28 TS p AT
X 8¢/0 Wi E : X% 4 08 - ‘E
T P\ a
¥ 43 4 & AN 2 o4 Y - Srea et v
9 g ~ [ LA ™ g _ LA ac -
3 0k - [ I g 0 ¥ 0004c ahead of ¢/4_{—1] g
€ "¢ Airfoll: RAE 3% AN 2050000 8 -2 O5¢ above chord -8
45 ’ Ilf Srze:5 3l Vel (7 fsec): 702 | » % | )I( || !94‘ P )
¢ /i j‘ Wher:-i(‘esr;gg'ﬁzz i%f]qeasl;evg%; g 7 gc;'eo ZER;‘gE’R.N eﬁ’ea]‘;ve)-dabalggg 12
-8 | ] [Corrected for funnel-wall eﬁ"ecf -4 § — Correcfed fo it inite aspect ratio 16
o -4 0 4 8 2 k& 20 24 28 -4 =2 0 2 4 & g 10 2 14 5 18
o Angle of aftack, ot (deg) Liff coefficient c,
FIGCRE 17.—R. A. F. 81 airforl.
—2q
sraluprliwr] s lillae ]
iyl b8 HE =] .02 i 52
2|88 %) s ? I
&0l 54 18| Ly%O .024; 1 48
75| 8221 1o _an
0| s7sl o2 o 20 40 60 80 100 ]
5.0 -4g Percent of chard  J oz2 “
20lri311 36 24 48
3g|1r57| 53 i . _
gl st ' 02071 g
=~ 60| 9541 .28 22 44 K { I 3
S 70| 208l o6 v.0/8 36,
3 EAE / 20 40 ¥ | // ‘\ g
R i 3 orsHY y/ R 325
S g 1.8 .36 ® v 7 2
3 i v.0/4 i . 28
S ﬁg 71116 -% 3 ) 7 +
3 AN S R LK 243
28y 0O / ] E /. 4@2.28{,‘ b <N q { %
2 7 imn Y.0t0 s RETe 20 8
24 % 20 7 1 N /2 Q 24 t \2 = - \ [N
= CP = 5.008 ot 16T
R 20 § w0 EL5RT—A Freet ou: 208 & S
NG /SRNEA / 006 r2S
%163 60 X 4 S.68 ' AL
§/6% RS 74 45y poy A LIS g
S .8 ] ARENNYA 3 28 : : / *
o 12<L &0 1 7 | L L 12G 7, 7’ !Gl
¥ g¢/00 8 C; £ 08 o o 5
S .'E { ‘/‘ N a o = 0“5
S 43 B 2 04 i L &
.9 ~1 1/ ¥ v i G = -4
3ok T L Llto o % Ll lac = 3
< ¢ VI [irroii-usa 27 AN-3050,000 8 _ ol [ & [00/8e aread of c/4_| = 5
-4, /) \;‘ize:S *x30" Vc.e.t (f)‘./sec:): 6'9_5 -2 % | .05¢ abave chard
s ess.(strd afm).206,0ate :10-8-3/ § - Airfoil:USA.27 Tesf:V.OT. 694 Iy
8 Where tested:LMAL.Test-VDI634|_ g —7 Date:10-8-31, RN :(effective) 8,060,000
Corrected for funnel-wall effect ] £ —4 Correcfed fa infinite aspect rafio
g -4 0 4 & 12 & 20 24 28 4 =2 0 2 4 6 .8 0 12 /.4 112y /8"J
Angfe of attack, e (deg) Lift coefficient G,

Fioure 18.—U. 8. A. 27 alrfoil.



308 REPORT NO. 628—NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

T

: 25 ' 52
' 24 : 48
022 2 44
24 .48
.020 40'?3.
% 122 44 f.oxa 353-;
20 .40 .. ; T
8 A _\ﬁ.a/a a1 ,‘ 325
5 .8 .36 ] T 3
> 7 ¢ .0/4 i I’ — 280
N 3 1.6 .32 8 - n
8 y CT e w2 7 243
28% o r4g288 4 i 8
5] s $ T 50 208
24X 20 -t 12¥24% & [ v
8 2 . g g LS 008 0 “«'I{ . /5"5
ong 40 vi 7.05.208 & l_ /‘,‘ §
:s]‘w/s"iso a4 88,160 208 A ,25
] Ry /l ° p‘:' ™ 004 V 8&.
S 8§ (¥ 3,58 — 1 ' x
128 80 - 2 64,124 - §
275 I 1P s n gl o= 4%
% 8%500 oA 4 .08 e 3
5 43 A 2 04 i’ o5
Y] . K [~ v
2 4§ [IV/ARS o =/ #’T -4?
g o 0 xe
Q08 Airfoil:UUSA 27 (invir#d),RN:3,066000 g 2 00!9c ahead of ¢4 -8
43 Size:5%30° Vel (fl/sec) 698 |_ » ® - .00c above chard ]
: i s A R R R R o TR O A
ereresreadL.MA.L.,lesI YUy, — AU~TITE, ALY,
-8 Corrected for tunnel-wall effect '4 é " Corrected fo infinite aspect rafio /6
-§ -4 0 4 8 12 /6 20 24 28 T 4 -2 0 2 4 6 8 /0 [2 |4 6 /8
Angle of attack, o (deg) . Li#t coefficient c,
FIcURE 19.—U. 8. A. 27 airfofl {inverted).
Py 209D - = -
S EE ro g e S b2e 3T se
51809 ie2l S5 0 5 N
s9g) ') &% . e
311883 o8 i 022 N
20117.731 .08 24 .48 s S S ;._ .
30 |18.46] .24 o . i
40|1789) 40 D20 - 40
20 |/355 28 22 44 g 1 y
X |zl e - : .0/8 1 —4-*—r~"»——35‘3'
S ao| 2.88| 50 . SO i -
L so| €311 .32 - e.0 40 5 Y4 Rt e ] et e O
L e . - 3016 A Haeg
s . : 1.8 .36 ® : e
- u.0l4 I A - E&E
.ng) C 1.6 .32 8 a c‘! _J\L_,r_ iy
3 = §orz N g RURARESE
28§ 0 i I re2es § i- g
2 4 o] v W - 20 ©
A » 3
24 g 20 ¥ —1Z 5.245 R
® e A 5.8 poos 163
Q20840 - I
.q O l.-/D . / - o 008 .
RS Y/ A | :f Q ] U 2=
165 60 7o ard .8%.16 3
] s [[ \l\ yi ¥ 9 .a04 g%
0/2‘§ 80 i } .6‘\1./26‘ QJ? E
-~ ; i iy QE 4
g\s 8"8/00 I‘ /) / - \\ .4 08 _ Q
S %k - s .0 < o%s
S 4§ AL LG - = 2 .04 ] e S 17s
'.g > > - A - T : :} -/ —‘A‘{J_ L, P e ___4&
g 0 , . o o ¥ Tae p, g‘
< g Airfoil:USA 35-A AN: 3,/90000 : 8 -2 0.008c ahead of c/4_| | =] g
45 4 Size:5%30" Vel (ft fsec):684 | » % 7] | _.05¢ above chord
3 7 Press.{sind.aim):2080ate: 3-2-32] 5 - Airfoil: USA. 35-A " Tesf:V.D.T. 789 |
S Where fesfed:LUAL.Test-VOT. 763 E 7 Dote:3-2-32, R.N.:(effective) 842000 |72
Corrected for tunnel-wall effect 1T - - Corrected fo infiniite as, ect ralio
{ Jecred for funnely / recred fo miinite asp
64 0 4 & 16 20 24 25 24Z 0 2 4 6 4 0 i g 18

Angle of affack, e (deg) Lift coefficient c,
FIGURE 20.—U. 8. A. 35-A airfoil.



CHARACTERISTICS OF AIRFOILS TESTED IN THE VARIABLE-DENSITY TUNNEL

309

20 - ; It
St o[ Lwr] = | lac
i35 i:% a5 EE !g iALE T 0% !‘\ >
Q
SHIE R 24 I
75] 885 i+ 20 ‘
10| 8.45| 47 g 20 40 60 82 /g o222 Z 3
I5|10.56) L0¢ Percenf of chord
cArE W 24 48 2
Bl = 90 g
: 22 44 ¥ 3
T |70 78| B S.ors A-HHHas
s |%|3%| % 20 40 5 72 11 ¥
5 35| iz0f 12 ‘f - 506 7 { 32 g
4 77 j .8 36 g / \ 3
g E@g / 8.0/4 7a 28 ¢
N rg / 1.8 .32 o N s
g }(\ ‘E?n.ﬂl 2 4 N 243
28 § 0 w288 S 0 € AWK 08
[ /' :i \ o E g =g P~ A ]
24\9 20 Ll en 7 / | 3 -%2{g “E‘.aoa "/16‘*:
Neo§ 40 oy [Tt L . 1,8
R E :
oS TN 4 8,68 — 5
165 60 S .89.16 7B, 8
$ N I’ \d ,/ R 004 /1 8%
] N/ L = G
2 IEE 80 / y AN 6129 002 (Z‘/ 4:[“;
% g% 11/ V4 N = ey 9
R & O/m v g N 4 .08 (g
< Y [ 1/ 4 N ; a 0%
Q 4 5 h l P o o QE N : Q
.9 /i 1 G .l s = .. SaBP AN
-16 0 - 1 ] 0 0 l’i //‘ ac. et ‘t
7
< Yo [TAT Tairson:usa 358, fN: 2150000 8 -2 @005¢ ahead of o/ Lt 1 -8
-4 i Size:5"x30" Vel (% /ec):691 | 5 T -
i Press.(strd. atm):208Date:10-9-3f] § -3 Airtail: USA 358 Test:V.OT. 655 Lz
Where tested: LMAL, Tesf-UDT 635 E Dafe:|0-9-31 ﬁ._/\[ N e_ﬁ'ecﬂve} 8.300..000
-8 I Corrected for tunnel-walleffect 17 I -« Corrected fo infinife aspect rafio 18
S 4 ¢ R 3 P 2 42 0 2 4 & _8 10 12 i4 16 I8
Angle of aftack, et (deg) Lift coefficient g,
FiaTRE 21.—~U. 8. A. 35-B alrfoll.
= 026 52
.024 48
022 i Y7
24 .48
.020 t 03
S FFA4 o “ 26>
E +1hzo 40 % ]
S y. 50/ & 32_9~
b 1.8 .36 8 J w
S v.0/4 5 288
o) q / L
N 2 v f6 .32 9 Vi -
E L\ 5.012 i 243
28 5] a / / 4(51.286‘ F 010 C,, 20%
N avi Tt & 3 .
24§ 20 125245 5 008 — : o2
A R 0 . £
Q20§ 40 CeErS 208 o ; 5
N LD ¥y .006 o z;f ;28
- w ~ a [§
N NG Iy gog 2l as
s 5 ¥ 1/ P 15 ,,8 ’ = D1
128 80 / Ay 51248 - - S
£ f oo 4
frad Tt
:S 8 ¢ /00 /‘ _.4 .08 TR Q
“w ¥ 4 \ o o ‘B
o 45 AR s .2 .04 3 v
a “p A 1LXG | 15 . M) I Y
S ok } L] 5 a ) ac. £
€ "e Air il USA 35Brvi FAIRN.:3.140.000 g 2 00I3 ¢ ahead of c/4 g
“s Size:5%30° Vel.(tt/sec): 69/ )5 * 05 c_abave chord
g‘ Fress.(sthd.alm).206,Dafe:i0-10-31 | © g -3 Airfoil:USA 358 frvirid) Test:V. D T. 697 | )
Where fesfed: LM AL TesF\OT. 657 cE> Dale:0-10-3, RN :(effective) 8280
-8 Corrected for tunnel-wall effect 1 X -4 Corrected fo infinite aspecf rafio | _ /5
-9 4 0 4 8 12 6 20 24 28 =2 0 2 4 & 8 [0 2 14 5§ I8

Angle of offack, o (deg)

Fintrs 2.—~U. 8, A,

35-B airfoll (fnverted).

Li#f coefficient g,



310 REPORT NO. 628—NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

2 - . . B
StolUp'r] L'winl Wy ac . .02 st~ 52
é’g-/.ee -7 §%I o e = . I 17
731591780 59 ) 024 ddes
12| 55el-55, 2 o &0 80 100 %o ]
! - & 4 §-f—] =
53 2:35 :g:ﬁ f"e"cenf_ of chord 24 48 P 44
EAEC ad 2020 0
So| 32512145 22 .44 v 3
T |82 . Jor8 -+ 36~
so| 76|~ 4 w2 s
& jmol osl- 05— 20 40 8 018 ]
N / g 923
1.8 .36 ; -
g 3.0I4 = 2g %
N 0 R t—
S S L ANE plemm el
2a§ 0 143.2868 S pip . // 1 EENEEE “_203
L L/D T,,T 2 . L A
24 8 20 [)/.:‘ 23 1 /.z_§,.24.§ _ :g 008 / Y S ,6%
o0 B =AY c - Masw & i~ L “ f I R O -
Szo 5 40 s oy € == T 1,8
h e 40 .} B
EISP 60 ‘, ,eg.leg‘ 004 - ,—,’7 | 8
Q 3 ;5% e *
§ g%5/00 { P 4 .08 AT - 4 3
N 0 o'
\‘6 4~E /) CL I 2 .4 s 2= e P P gy — e e S
2 § 2 emENEEEE o < = R AR T3
3] : a.c.
Q 02 /| Airtoil: c-62 an;aeaoar] ¢ ° § -2 0008c ahead of c/4 _g
-4q § | |5ize:5x30"  Vel.(f sec):687 )_ o % ~0dc_above chord
Iy FPress.(stid afm):208Date :5-20-3 $ -3 Airfoil: 0-62 Test:V.0.T. 528 |
-8 Where tested:LMAL, Test: VDT 528 Dote: 320-3/, R.N.:(effective) 8400000
Corrected for funnel-walleffect 14 -d Corrected fo infinite aspect ratio 6
-8 -4 0 4 & 12 I6 20 24 28 4 =2 0 2 4 6 8 [0 [2 I4 18 18
Angle of attack. ¢ {deg) - Liff coeffigient c, .
FIGURE 23.—C-62 airfofl,
=20 -
StalUprlwr] = ac !
el ey 3 i - 026 52
5| 23 738 28 o 24| +
2ol J2s| "a3| byo 024 1748
75| 8.85] .64 -20
fo| s.6al 43 0. 20 40 60 &0 /30 022 a4
/511069 .18 Percenf of chord / Y \
LA 24 48 H-HH
20\t1.41| 21 i 020 1407
AR 22 ; ] 1.8
':E? %) 7.38] 91 = | ¢ 018 - 35~
80| 523 72 e .
E % 752f 2t / 2.0 40 3 6 u_
N e 16} o - { ’ 5.0 32.9
% |egred: a0 . 18 .36 g B
- V.04 —»J[ Aea
E 5 fl 1.6 8 *
fE’ ' §-0/2 e 8
. ']
28§ 0 1T R /4288 S 010 ) xn,*_'_“_zﬁ
2 / - > 'Y 2 ,c"u h ] 5]
245 20 4 125245 © ~ »> - v
W e ; -2 S 008 Pod=1, {768
LD A =l TP 8 opd & Q10§
QZO § 40 > 7 OR.208 o A1 8
R i g 2 006 ~f 02
i w l( 4 Q 8 .
16 60 .85.18 3
) V £ P 004 8%
S .6 N A X N . :
/2.8 &0 4 - -4 §¥.12g5 8
‘S (41 / // P, N -002 4t
X g%00 . ™ 4 .08 3
< f A L : o Pz Y
N & T 74 - Q o q
S 4% I/ N P i - 41 &
g “t [OPG Su RS = b g
S0 é T o o bR 4 ac. el pP Tl 2
® s / Airfoil: 0-72 RN: 3020000 § -2 Q0/Gc ahead of c/4 | | Y U 8
-4q Size:5'%x307 Vel.(f/sec):639 |_ 5 - 03¢ above chord | 4]
& FAress(stnd.atn).2l00ate: 3203 | § -3 Airfoil: C-72 Tesk:V.O.T. 529 | 5
-8 Where tested:L.MA.L. Test:VOT 529 E Dote:3-20-3], R.N.:(effective) 7.980,000
Corrected for tunnel-wall effect T4 § -4 Correcled fo infinife aspect ratio /6
-8 -4 0 4 8 2 /6 20 24 28 4 =2 0 2 4 6 8 [0 i2 14 168 I8

Angle of affack, o (deg) . .. Lift coefficient c,
FIGURE 24,—C~72 airfofl,



CHARACTERISTICS OF AIRFOILS TESTED IN THE VARIABLE-DENSITY TUNNEL

1 24 .48
~ 22 44
E ‘AT
g /
5 748 .36
g ] £
‘Qj \\ // 1.6 .32
zag o NTE 143288
2 N -
24§ 20 / 125.24§
Q = s Mt :% g
}za § 40 7 ;/1/7/\‘ u EEOE
~ = I N Al Q
g/SE‘BU 7 ! )i .8 .IGg\
Y28 a0 ! b5 28
e II ’
;\E 8 \'6 00 1 /ll 4L .08
S ® {
] N [ / /,
;i D
3 i |
] - + o
< OE Airfoil: C- 72 fiaviit) R.N.: 30680000
4d Size:5%30" Vel (f/sec) 638 |_ o
& Fress(sthd.atm).207Date: 7-22-3| -
Where fested: LM AL, Test-VDT, 637 )
-8 Corrected for funnel-wall effect e

-8 -« a 4 8 2 /6 20 24 28

Angle of affack, et (deg.)

J

FIGURE 25.—C-T2 alrfoll (inverted).

311

Angle of affack for Ihﬁ'ﬂol?fa aspect ralio, d, (deg)

.02 52
024 48
.02z L P73
020 l 40
S.ors 36
I
g 0i8 7 32
g
v.0/4 A 28
©.012 L1 24
iy -
ij.om A \ 20
g -
dQ:‘G‘f"' A
.
008 2
3
004 | % G, 8
& ; _ == _.;. 4
;e f‘ ’
S % £
% ac
8 -2 Q0/0c ahead of c/d °
- .0/ ¢ below chord <
5 - 3 Airfoil: C-72 finverted) Test:V.O.T.637 b2
g Date:7-22-3I, R.N.:(effective) 8.130,000
£ - Corrected fo infinite aspect rafio
Zf =2 0 2z 4 & £ 0 17 i4 5 18°¢

Liff coefficient ¢,

stafuoFl Lwr] w7, 'z o] 026
? ?1& -05/ §E g ————
3 e B oz
7 V413|197 20
{0} ¢83|-2.25 0 20 <0 80 80 (0 022
ég £0)—2.5/ Percenf of chord
9i-2.7F
25| 5.73|-2.85 24 48 020
0|55 28 N
S 18585035 2z 44 S
Y 70| 3.00|-121 3
3] 80} 200|- 72 i2.g 40 0]
< So| r.ool- 38 ~.0/86
5 |@] 2l % % 8
_g _f._%f_q:l ;05 /A 18 .0f4
G } 16 -3 §-0/2
28% 0 i 145288 S 510
= 7] U]
245 20 "f;.\ epf- ;’1{ /ztz4t S oos
AN 3 &
iza § 40 1 llk N /I Il > 208 ot
- W I Q
E/GE&'J ] \I‘\ If - ;[55\ a04
o Q V: i I
9 .‘2.5 &g 7 }1! sH.125 a0
§ %m0 / 7 “ i 0
% 45 7 ARHAN
S /
.Q 4 /! G P '2 04 :— -/
3 1 . l L]
S 0 0 a
< g Haitoir: c-80 AN: 320,000 g -2
-4 Size:5%30"  Vel.(ff fec) 634 | o ®
& A || Press.(sthd.atm):20 70ate: 3-20-3]] g -3
-8 Where tested:LMA.L Jest:VOT 530 4 3
Corrected for funnel-walleffect | I -4
-8 -4 0 4 &8 [2 6 20 24 28 -
Angle of affack, ¢ (deg)
FicurE 26.—C-80 airfofl.

136778—89——21

Lif? coefficient ¢,

52
48
gL
40’}“.-.‘
A
X
i\ 2g
/ M
? 28 8
Y
7k 4?4&’l
] &
( 20 %
g 2
183
= % R {é
- > /2":
e 83
e 1 g
7o, 3
HEES . 0%
Cuee 3 ]
v 4 0‘
ac <
O002¢ ahead of c/4 -8
.04 ¢ above chord
Airfoil: C~80 est:V.O.T. 530 /2
Date:320-31, RN :feffective) 8,246,000 |
Corrected fo infinite  aspect rafio 16
-.2024.5.8[0[2!4/6‘[8



312

REPORT NO. 6286—NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

T 028 o <5<
.04 - {48
! wgz2 44
24 .48 1
.020 140%
22 44 o 3
R ' Sore fi - 36~
Free o S 016 f 32 4
| -3, .
w / 1.8 .36 8 II | 2
Q A N 014 . 28 )
3] § ¥ i C
5 1.6 .32 I o
~E Y 8‘.0/2 Ii I 24 Y
23 0 f MOES Yo EAREN 20§
24% 20 L Lépl L f e85 ¥ ' iy
3 . Ml R Y 1 X
I /D - S g0 8§
R20§ 40 - A S fy §
N X 7 8 006 A 12
$/63 60 S/ 8.6 ; 5
T f 63,728 ’ . %
£ ﬁ / \ f 002 7ol O.Ic,‘ ™ 418:
% g%w0 T 4 .08 o BEAE o 1] a‘g
w R -
5 4% AN 2 .04 ! 178
L2 7Y W ™~ © oy -4 B I O 7Y
E I} g 4] [s] 4 ’ acl _1%. )4 g
x Y9 Airfoil:C-ofimverted, RN.: 3,080,000 8 _z 0004c aheod of ¢/ g
-4 i Size:5°x30" Vel (fl./sec.) 702 -2 -~ 02¢ above chord
g" Fress.(sthd.alm).203Date: 6-7-33 | ° S - 3 Airfoil: C-80finverted) Test:V.D.T./055 /2
Where fesfed:L.MA.L, Test: VDT /055) 4 g Date: 6-7-33, R.N.:(effective) 8,130,000
-8 Corrected for funnel-wall effect 1™ £ —4 Correcled fa infinite aspect rafig o
-8 -4 0 4 8 12 I6 20 24 28 = 0 2 4 6 8 10 12 4 16 187
Angle of affack, & (deg) Lift coefficien c,
FIGURE 27.—(0-80 airfoi! (Inverted).
Stoltprilnrl Y ol S 026 - 52
BT B i * ]
y -10 024 4,
%:757 /§§§ % ¢ ‘B'zoo 20 40 €0 78 - y
51128 oz Percent o,rd,aff, f .0ze - g4
20lteel|l 00 24 48 J T
1242] 05 /s - TN ~
401120/} iB .020 7111 —H40%
5611704 24 o . ]
=~ 6ol a57| 30 22 44 JF 1 ]
RErE £ 7l *5
8 sa| 30s| iz 2.0 40 N : 4
S (o) "4 0% 5016 / g2g
S y /8 .36 ® ®
Q Y tt ’
5 17 v.0/4 -/ -t 1ee P
5 & 16 .32 8 q l -
¥ .0/2 // ey
28§ 0 v, i l4z285 & — 11 8
2 p K] N Y © 010 = 1206
24§ 20 . 25245 8 v
= /0 [ — o .9 0.008 Bt el B 15 &
Q20§40 44(/( y. — v $20$ t_ i A S % - l;é
RS TV ¥ 8 s TaN],28
h 6T 60 8%.16Y -1 /] 1
E k] Y. o o ) 7 @
s Y ¥ X B .004 ydmn / ig
Y2860 / N 63.124 k ALY
2% )4 AL .002 ARRE AR PR
X g5/00 . N 4 .08 A1 =R
I 7 o = o ] 0%
S 43 1A = .04 i - Ca.., P 8 I R
'g ,l 4 ™~ T Q.. =/ » - [ S QU U Sy T . _4\
'16 W 7] ac. - w*l——/ a3 g
o - o ¢ ] =4
® "o K Airfoil: N-22 AMN: 3070,000 8 -2 0006c ahead of c/d_| 171 F H L | 1 o
45 Size:5%x30"  Vel.(ftGec): 700 | » - 04¢ above chord | 1|7 |” R
g Fress.(std.atm):20.5Date:3-28-3/| ° 8 _ 3 Airfoil: N-22 Test:V.O.T. 542 12
-8 Where fesfed: LMAL Tesf:VOT 542| 4 g Date:328-3/, RN :(effective} 8,110,000
Corrected for tunnel-walleffect 1™ __§ - Corrected fo infinite aspect ratio /6
-8 -4 0 4 & [2 6 20 24 28 4 =2 0 Z 4 & 8 0 12 14 16 18

Angle of affack, o (deg)

FiGURE 28, —N-22 airfoil,

Lift coefficient c.



N
@

c.p.in parcent of chord (from forward end of chord)
)

™
EN
S

PR S
8 8 3

3

Ratio of liff fo drag, L/D
S

S A o

& 4

CHARACTERISTICS OF AIRFOILS TESTED IN THE YARIABLE-DENSITY TUNNEL 313

3 %

A}
Q
c.p.in percent of chord (from forward end of chord)

LD
g
m

8 8 3 8 o

—
N

Ratio of lift to drag,
\ QO A @
8

d A

.028 ii 52
024 ‘t 48
.gz2 2z
24 48 020 W03
22 44 3 T
S.ois 36>
20 40 [ k]
7 :g.al 8 - 32 G
L8 .36 iy - 3
Vi g .0t4 28
6 .32 9 4 -~
+ / ©.012 / ¢ 249
13 L 0 L
S| ’ 1.45:.280_ S rrg W \V ) 209
. re8oey 8 AT »
7 T~ % S E.OG& i I8
Z/D~, /- 105205 < S
VARANETY § 8 -006) ] 1z
r 8u./8 ¥ g
ARRY caRennl o) QU SScans onts :
A TS 6728 ’ % g
I y, ’l 0021 i Cor 4k
1
4 .08 T S
’ i i i o
W A
/ ‘/z,% ~ -2 .04 S - 7 4§
P 3
g ¢ - ¥ <
Alrfoil: N-22(invirfd)R.N.:3.070.000 g -2 G008 ahead of c/4 -8
Size:5x30°  Vel.(ft/sec)k65.7 | » * O0¢ above chord |
Fress.(sthd.afm):207,Date:7-23-31 | § -3 Airfoil: N-22 (inverted), Test:V.D.T. 638 | ,»
Where fesfed:L.MA.L, Tesf:VOT 638 g Date: 7-23-31, RN effective} §/00.000 ]
Corrected for funnel-wall effect 1-4 S s Corrected fo infinife aspect rafio 6
8 4 g 4 &8 12 16 20 24 28 4 -2 0 2 4 & B8 I0 [2 I4 (6 I8
Angle of alfack, et (deg) Lift coefficient g,
FIGGRE 20.—N-22 airfofl (Inverted).
Srpr[Lwr]  wu
T na == o "
43| &%) 48l 13, ac. - 024 48
72 2| LI ‘
7o|ig4| A0 % 20 40 80 82 /00 022 | »
514 -£5 Percenf of chord - |
Salizer) B 24 48 ‘ _
{ag ﬁ'ﬁ 242 020 | 403\
: 22 44 3 A
A E] S8 Y/ 36~
20 40 IS o
2| 7% 7 L 016 / 92 ¢
ol <ol @ ? Y] / .9
LERod.: 1.27 - I L8 .36 b [ ®
v.014 y. \ A
e 6 2 w012 V4 $ S
- 1 43.285 g 4 e
’ / TS T oroHAN v 20
7 7 1 125.24 S S - A\ T »
. cp. 5 =" o g .008 /68
l{ A I / g 008 /y‘ - 2-:
I’ i:( N / '83 16 ; o004 iy
ARRVEENNY 6328 ' AREVANES
I V. P 002 = 1 | Al | 4:3
| 4 7 ~L - -~
] ¥ X 4 .08 - O
)1 ,/ \\ § a 7 0 Q
Vi 2 .04 d = - L
rA ‘i% 0 o W ! [ A7 | | |ac al 5 4§'
/ Airfoil: N-60 AN:3070000 § .y ar c/4 point? g
I Size:5x30" Vel(fi/s5ec)69.6 _ o ® [ 1 | | LT
e ) P o e i b
ere fesfed: L. L., a ate:. e ive) 8,100,000
Corrected for funnel-wall effect 14 £ - Carrecfed o in inite aspect rafio
-5 4 0 4 & 2 & 20 24 28 42 0 2 4 6 8 W0 12 14 16 18°
Angle of offack, o (deg) Lift coefficient g,

FIGTRE 30.—N-§0 airfoil.



314 -

REPORT NO. 628—NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

X

Ny
BN

..,_
o]

8 8 8338 8 o

Q A

Ratio of /it fo drag, L/D
N

N
Q
e.p.in percent of chord (from forward end of chord)

A

&b

Sta.|Up'r. [L'wir N ac.
3.40| 3.40 Eé 10 BTN = l 026 1 5z
gl i £ o 4 HHH T
550 52| 36| 8570 T 02 aninniy 98
75| 933| &2 20 3
73 \0r14) 40 0 20 40 80,80 /00 ) gz a4
5 Hgé 5; Percent of chord 54 48 -
- 22 44 F g 3
% 1 B Sors — 36~
52 42542_ 161 2.0 40 $ B
25| seel 21 5-016 Vi 329
L.ERad: L27 .8 .36 & ) B
, § .0l4 4 28¢
1.6 .32 - y, -
z g.al2 V4 z4§
1453288 § 1 &
~ . v.010 r 206
e / K o, % X
1.25.24 5 3 Y
f N :S 3 §.008 v - Ié'lg
/L/ D [ 3% S 2%
O u —
1 88.16 % 20 2P It
63./2& - ] 5
4 2 es o2 <1 4;§
( /, \ : 4 .08 ) l b Q
’ . V. ‘\ . - 0 JJ}’ L
)f e N 5 . g ~ Q
(& ~ 2 .04 g‘ .y’ B ¥
0 o v acl |14 k3
Airfoil: N-60R  RN:3150,000 § =2 0.00/c behind c/4 |
Size:5x307 . Vel (f/5ec): 654 |_ » w - _O6c_obove chard .
Press.(stnd otm):20.5Date:3-25-31| % -3 Airfoil: N-60R Test:V.0.T. 537 1 ,»
Where festfed:LMA.L.Tesi: VDT 537 E - Date:3-25-31, R.N.:feffective) 8,310.000
Corrected for tunnel-wall effect | -4 § g Corrected fo infinite aspect raltio /6

/D
_ 8 X
e.p.in percent of chord (from forward end of chord)

..,_
o

~
L\

~

8 8§ 8383 o

Raltio of liff fo drag, L,

A O N ©

|
[+

-8 -4 0 4 & [2 6 20 24 28
Angle of alfack, o (deg)}

4 =2 O 2 4 & 8 10 12 i4 16 18

FIGURE 81.—N-60 R alrfoil.

Lilt coefficient ¢,

Angle of atfack, et (deg)

F1GURE 32,—N-08 alrloil.

Sralyprl twr]  « 2 ac. I 075 B 4
o lo EE o 1 G h RN ._452
50l 50) LV§ O 3 N U N
sat 72|- 72l oo Q24 a 48
i ’55 Eﬁf € el 3'0 G0 0:?2 - -+ J_:
Bl iEs Fercantoferors T
¥ - o - L1 na o~
ng %5312 :?54 .'0?0 L _j__L :40%
20 3:75 -3.2, 22 44 g 0/8 - - "—‘363
70159317353 20 40 ¥ ! HA Y
63 [~2. 4 0 . -
g0 |-~ 1. 18 .38 S - 11T 1 ]
$17511% §.014 I P
ltio.‘.’?‘?ad'aﬁ 16 .32 E.a'/} /-— N 1170 ..34"6
7.£.8ad.:0.13 ‘ /4@28& g rI ’ B —_h__. : A §
o 7 . W Q.OIG w\‘.. . L m_:'jEUU
i 128.24% B 1 v
7 358 5 .00s] 211 T H s
L/ = DR 20 g ~ * 11 1§
N/ ﬂl' s g 8 006 ) 1 ‘”‘j e
8Y.167 35 A R G e B
| A\ - S g‘ .004 T 1 - 3:
, 7 | OOE‘ // -t— s o 4t
I \ 4 .08 0 > s R o‘E
e ]
‘)U [ 2 4 UE iy - Coue_ | R S P Y v
1 b o % A dace] | BRENN _j-4§
e isarna - e o 0| [l
A 1P ras oiir ot s Do bgedz] 2 3 33 Arfoil: N-66 TestV.DT.568 | ,p
Where tested:LMA.L Test: VDT 868 | ’S v Dofe:8-16-32,R.N. :_(eﬁecﬁve) 8110000 r—
Corrected for funnel-woall effect. < X - Correcfed fo infinite aspect rafio s
-§ -4 0 4 8 I2./6 20 24 28 ’ 4 =2 0 2 4 6 8 (0 [2 I4 [ 18

Lit¥ ccefficient c,



CHARACTERISTICS OF AIRFOILS TESTED IN THE VARIABLE-DENSITY TUNNEL 315

]
=)

L.E X} s,
T.[ﬁad a.13 "‘T

]
IS
-]
|
1N
~)
Percent
of chard
1
1]
| J

§

B
T

&

- N
QC
p—
R
n

1
S o

cp.

N

S
(=]

o4
22
2.0

B AR 3

.8
1.8

R

/. 4@.28;‘,‘
L2 t24 t

f.!'?h; 20"“

,L/D
3

Ny
8]
(from forward end of chord)

8 8 8 o

..,
@

~
”
—

ﬁ.gu /5“

o

-~
Ny

I
N
L®
gyl

T
8 8

>
et

G ™~

5:, E
&
2

Q A @

A |

14

> R B X

Ratio of /ift fo drag

Airfoil: N-69 RN:3070000

A

c.p.in percent of chord

Where tesfed:LMA.L TesF:VOT 863

!
(4]

J ASize:5°%30"  Vel.(f sec):70./ |
4

-§ 4

g 4 8 2 /&8 20 24 28
Angle of affack, et (deg)

Ny
(o1
(from farward end of chord)

(4]
245 20
Q
205 40
3
E‘lé‘hﬁa
3,8
% g'%5/m0
“ ¥
§4§
30
€ 70
_4'
&
-8

Fress.(strd.afm):20.50ale: 8-I7-32| -
[Corrected for funnel-walleffect T

FI1aURE §3.—N-89 alrfoll.

sta]uprJLwr] «x 'fg a.c
o |0.62| 062 EE jiie ]
t25| r22| o5 o€ OF
25l rsoi- 2l B
sal rea|- 38| &% |
| sil- 380 % 20 40 60 80 Mo
L25 :;_55 :’gzj Percenf of chord
sol4s0|-182 [c4 48
e
15| 706 {-23 22 44
551 7851-3%1
30| 808 |-348 7 20 40
215
60| 589 |-275¢ ] 18 .36
e v ¥ i
201 657 a2 GCAll 16 32
| \ 1.4:53.288
L/D V/ 'S Y
S ter /2524 §
B \ £ I’\"*\ 0“’ _20\%
L \ —_ 3 ‘l: =
’ . 7 3
}', N / .8 ;:' A6
= 8]
{ / S 63,128
‘ / /) \\ o8
7 7 \ 4 -
1% BT 2 4
N - t t l a o
Airfoif: N-7f RN 3130000
g1 1Size:5%30" Vel.(ff foec)69.3 | »
/ Fress.(sthd afm):207, Dafe:11-2-33
7 Where tested.LMAL.Test:VOT.1082)
! Correc fed for funnel-wall gﬁ'ecf -
-8 -4 0 4 & 2 K 20 24 28

Angle of affack, a (deg)

026 52
.024 48
az22 3 %74
020 40@.
'}:018 36 \J
-~ Q
& ]
:E.Ol & 32_9‘
& ! S
[\)
;.012 % 241‘:
Q A v
S ora A% A 2
N Al WA
5.008 AN\ 163
E' A, 3] S
006 /E-E
(3]
.004 = i 85
g 3]
002 2= jote., 4%
yeo
S
i’ . oS
S =1 K, 4D
S ac| | ¥ <
8 -2 0008c ahead of c/4 a
- .04c above chord e
S -3 Airfoil: N-69 Test:V.D.1.869 | 1»
- Date: 8-17-32, R.N..(effective) § 116,000
—qb b Corrected fo infinite aspect rafio 6
42 0 2 4 & 8 10 12 14 16 18
Liff coefficient g,
026 “ 52
024, ! 48
022 4q
.020 ‘l' 4023-‘
& Al 3
_E..OI 8 i 36 5
3.016 11 32 g
& =
v.014 T 26 ¥
(%3 oS
o.a/2 A \ 24 3
; N &
E.alm S 2e 3
= = Y
5.0080 e Ot /68
L ~ v '3
L o 2,8
' S
w2
004 - 8 3
Q.1
.002 o R 43
i o 0%
&t _ l \,” q-..‘ 4%
5§ = §
8 1z 0.007c aheadofc/4* o
.« .06¢c obove chord <
5 - 3 Airfoil: N-71 Test:V.O.T. /082 | ;»
E ° Date: 11-2-33, R.N.:(effective) 8,260,000
g -4 Corrected fo infinife aspect rafio
22 0 2 4 & & 10 12 14 6 187

Fiaurk 34.—N-71 elrfoll.

Liff coefficient c,



316

N
[+

e.p.in percent of chord {(from forward end of cfiord)
Q

Ratio of lift fo drog, L/D
§ 1 ~ ~ Mh N
® A © A ®» M O O N
S 8 33883

8 X B
3 8 o

.
o
o0
D

-
aM

REPORT NO. 628—NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

\
S 8

Ratio of lift fo drag, L/D
QO A o

1
A
ep.in percent of chord (from forward end of chord)

1
@™

.026 7 52
024 48
J4
.nea2 17
24 .48 i —~
.020 i 140 &
22 .44 ¥ '0
S8 HA 36~
2.0 .40 g . L
/. .06 -1 e 5
l8 .36 $ / - e i e O =
/ v.074 Al 28 9
) 1.6 .32 Q. 1.5
i g.0/2 v4 —1—24
145288 § A1 AH-H R
R\ . - - ¥ .0/0 e —20 [+
e LR 12824y & - Sk
m T $ e, LK 4
r 0 Ky .008 - N e Is'E
L0 A=t 1208 & B L PP §
AN A\ Ty E 006 =4 12%
= .88.16 Yt 5
AN G s .004 e -1 8%
~ L - x
I !I & ./ZQ . 0 ,c" g
[IEV ] < 08 oz = r— 1] 4%
I 4. .1 oy i 7 = 0%
ABZ RN R ’_‘ 118
P | 0 o v a.c. L] <
Airfoil: N-Tllmvirtd). R N.:3 150,000 9 _2 0.000c ahead of c/4 5
d57ze:5% 30" Vel (fl./sec): 694 | 2 . 1l c above chord J
Fress.(sthd.alm):204.Date: 1/-2-33 | * 5 - 2 Air'foi/:N-W(thverfe;? Test:V.0.T. /082 /2
Where fested:LMA.L, Tesk VDI 1082) 4 & Date: I1-2-33, RN..(effective) 8,320,000
Corrected for funnel-wall effect 1~ § _ Corrected fo infinife aspect ralio 5
-8 -4 0 4 8 12 /16 20 24 28 =4 0 2 4 6 8 [0 2 [4 (6 18
Angle of altack, a¢ (deg) Lift coefficien c,
FIGURE 35.—N-71 alrfoll (inverted).
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FIGURE 37.—N-76 airfoll (inverted).
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Qbtt, 533. 56 B 0o10 Cb o] 8.1 LeL| —6.1 101 87 + 0030 —. 0985 .8 2239 81 4,87 | .0088 | 11,60 6,68 | 13.00| 4.8
Gatt, 523 (Inv.) 7 A 8.3 [ .3 ORI S () O W SRR, . 095 29 p L S 10 4.87
BIN42]| B C10 04 D 8.4 1.48| -5.0 . 002 .12 . 0088 -. 080 L1 4 203 » 4,07 | .0085 | 10,58 880 | 1L,70 | 389
&0 | N 412 B 8.4 [ ) P 008 072 L7 . ) P— 18 , 28
6| N4#M7| B 010 D 82 Li4 | ~54 . 089 .88 . 0072 -, 078 18 -2 158 80 8. 00 00ps | 10,00 8, 11,48 | 3.8
61| N4} O D10 D4 a 8.4 .70 —5.2 04 10 + 0091 —. 088 L1 7 187 30 4,14 0008 | 13,51 ( 10,68 | 1500 40
62 | N 12 B 8.0 1,23 « 087 071 1.3 | 3 IS, 18 M
ark N42| O 10 Ed [s] %3 L0 | —b.1 091 07 0104 —. 04 14 5 154 a0 4,04 ,0104 | 16,21 { 12,72 | 18,00 4.0
Olark Y M—18 (ivy. o7 84| N 412 A 83 1,89 ’ 2.2 ) I 18 4,14
QOlark Y-4. 65 B Al0 D 81 Loy | —~20| .008 .15 + 0059 —. (38 i 5 181 a7 4,28 | .0002 540 4,24 6.00 1Y)
Olark Y-8 60 B B10 B3 D 80 L87( —3.68| .086 oM + 0080 =048 4 8 28 80 4,20 | 0062 7.3 4,08 800 26
Uhrk Y-10 87 B B10 o8 B 7.9 Lo | —~4.5 + 008 . R 0078 - W7 4 o 80 4,28 | .0078 8,01 7.08 | 10,00 &2
kY-14 68 B D1p D4 D 80 L72| —-62| ,000 W15 0000 - 1,2 6 m 81 4,20 | ,0001 | 13,61 9.93 )| 1400 ( 46
N412| B E10 E8 D 81 L48 | 74| ,003 It 0117 —, (08 15 8 126 a3 4071 0121 | 16,23 | 12,74 | 18,00 6.3
O [ 1 2 S, S B 81 89 + 089 1ol 8] =10 |-nanaran Jo 3,08
7 B F10 B8 D 79 Lae | —-93( . W18 0140 . 107 L8 18 a7 3 8903) .0141 | 19,82 | 1553 | 23,00 8,0
7RI N42| B o1 a8 D 81 1,88 | =29 + 008 08 0076 -, 037 [} 208 2 4,18 | .0077 | 10,58 83| 1L70 | 3.1
78 | N 413 B 8.1 + 00 + 008 . 082 1,8 [ Y [ e 2 4,18
-—— 4 N42| A on [0} D 8.0 L31 -8 008 .08 0077 Q02| —, 0 106 2 418 ( .0077 | 10.20 9,00 ) 1201 2.4
-Mﬂ (1 N 75 | N 412 D 8.2 L1e 097 . {1} [Ru—— - “H
15. 76 A 010 D 8.2 Li17| —-20| .0M o1 . 0089 -, (3 3 0 170 2 4,14 | ,0071| 10,20 827| 12.00 2.0
18, w A 010 B4 D 84 1,64 —21 » 006 17 . 0069 —. 045 W7 8 288 23 418 ,0071 | 10,456 8,271 1200 2.0
17 78 o] Q1o B4 ] 8.4 1,88 | —L9 . 085 . . 0080 —, 047 .4 2 222 2 4,18 | ,0078 | 10.20 8.27| 12,00 2.6
18 " 7 o C10 02 A 8,1 1.60| ~20| ,008 25 . 0071 —, 040 6 3 28 ] 420 | 0074 [ 10,48 827 12.00 2.6
19 80 A B10 D 8.2 L0l ~19 008 a7 . 0008 —, 044 0 0 186 83 4,111 ,0068 Q.08 8271 12,00 2.0
20, 81 A B10 D 81 1,02 | -2 0001 . « 0085 —. 048 L -10 157 a1 4,00 | ,0078 9,70 827| 1200| 20
-e 82 A 011 [o}] B 21 L7 —2 098 20 + 0074 -, (38 5 8 231 ] 420 ,0077 ) 10,20 8,96 | 12,00 a4
21 (inv.) -] D 81 L3 007 040 .4 1 2| 4H
23.. 84 A B1l B2 A 80 Le5( ~10] .100 .18 0062 —, 007 o8 7 260 a7 4.84 1 ,0064 8,40 4.07 9,00 20
M. 85 A O11 Q2 A 81 1,47 - ] . 16 0008 -1 8 248 27| 4.44| .0070 | 1L19 6,31 1200 20
T 88 A D11 D2 B 81 L& — 8| .106 + 0078 0081 —,1 8 205 27 4,81 | ,0075 | 18,97 7 15,00 2.0
28.. 87 A E11 E3 D 8,0 1.48 -0 104 | —. 08 .0083 -8 8 178 7 4.47 1 ,0082 ( 18,70 9,38 18,00 2.0
. 88 A All D 7.9 L4 —L38 102 10 « 0066 - 00| —.2 (] 20 80| 4.41) ,0057 &, 3,10 6. 00 2.0
23112, R A QO11 D2 B 8.8 164 —.8 +100 08 . 0073 001 Lo 5 228 25 4,8¢ .0073 | 10,69 8,327 | 13,00 1,8
28118 ...uneeen JISSIPURNEN S R837T| A ol D2 A 8.2 1 —.8 100 . 0074 ' L5 8 4 25 4.84| .0078 | 10,69 8,28 | 12,00 21
24119, RE7| A 011 A 80 1 -9 100,10 + 0074 0 L4 8 229 28 4841 ,0074 | 10,71 8238 | 12,00 2,4
25113.. R®7| A Q11 as B 82 1, -L2| .100| .08 0074 ~, 003 L3 7 219 25 4,84 ) 0078 { 10.78 828 | 12,00 27

1 Type of chord. Bee refarsnce 10,
1 Type of pressure distribution, Hea refers

3 Typa of soale effect on maximum lift, A si Dmtlully no seale effect. For other designations sees reference 9, Aig. 44.
¢ Type of lift-curve pesk as shown In the skel

SN “’%"\/‘;\

§ Turbulence factor I 2.64.
§ These data heve bean oorreohd for tip effeot.
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