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THEORETICAL AND EXPERIMENTAL DATA FOR A NUMBER OF
NACA 6A-SERIES AIRFOIL SECTIONS

By TLaurence K. Loftin, Jr.
SUMMARY

The NACA 6A-series airfoil sections were designed to eliminate
the trailing-edge cusp which is characteristic of the NACA 6-series
sections. Theoretical data are presented for NACA GA-series basic
thiclness forme having the position of minimum dressure at 30,

40, and 50 percent chord and vith thickness ratios varying from
6 percent to 15 vercent. Also presented are data for a meen line

desipned to maintain straight siles on the cambered sections.

The experimental results of a two- dimensional wind-tunnel
investigation of the asrodynamic characte sristics of five NACA ohA geries
airfoil sections and two NACA 63A-series airfoil sections are
presented., An analycls of these regults, which were obtained at
Reynolds numbers of 3 X IO“ 6 x 106, and 9 X 6, indicates that
the section minimum-drag qnd maximum=-1ift Lharacterlst cs of
comparable NACA 6-gseries and 6A-series sirfoil sections are essen-
tially the same. The gquarter-chord pitching-moment coefficients

and angles of zeroc 1ift of NACA GA-series airfoll sections are
slightly more nsgstive than those of corresponding NACA 6-geries
airfoil sections. The position of the asrodynamic center and the
lift-curve slope of smooth NACA fA-series airfoil sections appear
to be essentially independent of airfoil thickness ratio in contrast
to the trends shown by NACA O-series sections. The addition of
gtandard leading-cdrc roughness causes the lift-curve slope of
the newer sections to decrease with increasing airfoil thickness
ratio.

INTRODUCTION

Much interest is being shown in airfoil sections having small
thickness ratios because of their high critical Mach numbers. The
NACA 6-series airfoil sections of small thiclkness have relatively
high critical Mach numbers but have the disadvantage of being very
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thin near the trailing edge, particularly when the sections considered
have the position of minimum pressure well forward on the basic
thickness form. The thin trailing-edge portions lead to difficulties
in structural design and fabrication. In order to overcome these
difficulties, the trailing-edge cusp has been removed from a number

of NACA 6-gseries basic thickness forms and the sides of the airfoil
sections made straight from approximately 80 percent chord to the
trailing edge. These new sections are designated NACA 6A-series air-
foil sections. A special mean line, designated the a = 0.8 (modified)
wean line, has also been designed to maintain straight sides on the
cambered sections.

This paper presents theoretical pressure-dlstribution data
and ordinates for NACA 6A-series basic thickness forms covering a
range of thickness ratios extending from 6 to 15 percent and a
range of positions of minimum pressure extending from 30 percent
to 50 percent chord.

The aerodynamic characteristics of seven NACA 6A~geries airfoil
gections as determined in the Iangley two-dimensional low-turbulence
pressure tunnel are also presented. These date are analyzed and
compared with gimilar data for NACA 6-=series airfoil sections of
comperable thickness and design 1ift coefficient.

COEFFICIENTS AND SYMBOLS

cq. sedtionbdragvcoefficienh
Clmin minimum section drag coefficient
cy gsection 1lift coefficient
Cli design section 1ift coefficient
cy maximum section 1ift coefficient
max
cma . section piltching-moment coefficient about aerodynamic center
Cmc/h section pitching-moment coefficient about quarter-chord point
o section angle of attack
ay section angle of attack corresponding to design 1ift

coefficient
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de
2 R
b T gection lift-curve slope
do, 23
o}

v free-~stream velocity

v local vslocity

AV increment of local velocity

AP increment of local velocity caused by additional type of load
distribution

Pp resultant pressure coefficient; difference between local
upper-surface and lower-surface pressure coefficients

R Reynolds number

(¢ airfoil chord length

o o - distance along chord from leading edge

v distance perpendicular to choxd.

Yo mean-=line ordinate

a meen-line designetion; fraction of chord from leading edge
over which design load is uniform

W airfoil design parameter (reference 1)

THREORETTCAL CHARACTERISTICS OF ATRFOILS

Designation.~ The system used for designating the new alrfoil
sections is the sams as that employed for the NACA 6-series sections
(reference 1) except that the capital letter "2" is substituted for
the dash which appears between the digit denoting the position of
minimum pressurs and that denoting the ideal 1ift coefficient.

For example, the NACA Glii-212 becomes the NACA 64212 when the
cusp is removed from the trailing edge. In the absence of any
further modification of the designation, the cambered airfoils are
%o be considered as having the a = 0.9 (modified) mean line.

Basic thicknegs forms.- The theoretical methods by which the
basic thickness forms of the NACA 6-series family of airfoil sections
were derived in order to have pressure dlst ~ibutions of a specified
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type are described in reference 1. Removing the trailing-edge cusp
was accomplished by increasing the value of the airfoil design
parameter V¥ (reference 1) correspondins to the rear portion of the
airfolil until the airfoil ordinates formed a straight line from
approximately 80 percent chord to the trailing edge. Once the final
form of the V¥ curves was established, the new pressure distribu-
tions corresponding to the modified thicknese forms were calculated
by the usual methods as described in reference 1.

A comparison of the theoretical pressure distributions of an
NACA 647-012 airfoil section and an NACA 6k4;A012 airfoil section

(fig. 1) indicates that removing the trailing-edge cusp has little
effect upon the velocities around the section. A slight reduction
of the peak negative pressure and flatter pressure gradient over
the forward and rearward portions of the airfoil section seem to
be the principal effects. The theoretical calculations also
indicate the presence of a tralling-edge stagnation point caused
by the finite trailing-edge angle of the NACA 6A-geries sections.
This stagnetion point is, of course, never realized experimentally.

Ordinates and theoretical nressure-distribution data for
NACA 6A-geries basic thickness forms having the position of
minimum pressure at 30, 40, and 50 percent chord are presented
in figures 2 to 16 for airfoil thickness ratios of 6, 8, 10, 12,
and 15 percent. IT intermediate thickness ratios involving a
change in thickness of not more than 1 to 2 percent are desired,
the ordinates of the basic thickness forms may be scaled linearly
without seriously altering the gradients of the theoretical pressure
distribution.

Mean line.- In order that the addition of camber not change
the pressure gradiente over the basic thickness form, a mean line
should be used which causes uniform load to be carried from the
leading edge to a point at least as far back as the position of
minimum pressure on the basic thickness form. The usual practice
is to camber NACA 6-serices airfoil sections with the a = 1.0 type
of mean line beceause this mean line appears to be best for high
maximum 1ift coefficients and, contrary to theoretical predictions,
does not cause excessive quarter-chord pitching-moment coefficients.

The &a = 1.0 type mean line was not considered desirable,
however, for the NACA 6A-geries basic thickness forms because the
surfaces of the cambered airfoil sections would be curved near
the trailing edge. The type of mean line best suited for maintaining
straight sides on these newer sections would be one that is perfectly
straight from 80 percent chord to the trailing edge. Such & camber
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line could be obtained by modifying an a = 0.7 mean line. Con-
sideration of the effect of mean-line loading upon the maximum lif't
coefficient indicated, however, that a mean line having a uniform
load distribution as far back along the chord as possible was
desirable. It was found that the a = 0.8 <type mean line could be
made straight from approximately 85 percent chord to the trailing
edge without causing a sharp break in the mean line and with very
little curvature between the 80-percent and 8%-percent chord. The
aerodynamic advantages of using this mean line in preference to one
having uniform loed to 7O percent chord were considered to be more
important than the slight curvature existing in the modified

a = 0.8 mean line. TFor this reason, all cambersd NACA 6A-series
airfoil sections have smployed the a = 0.8 (modified) mean line.

The ordinates and load-digtribution data corresponding to a
design 1ift coefficient of 1.0 are presented in figure 17 for the
a = 0.8 (modified) mean line. The ordinates of a mean line having
any erbitrary design 1ift coeificient niay be obtalned simply by
multivplying the ordinates presented by the desircd design 1ift
coefficient.

Cambered airfoils.- The method used for cambering the basic
thickness distributions of figures 2 to 15 with the mean line of
figure 17 is described and discussed in references 1 and 2. It
consists essentially in laying out the ordinates of the basic
thiclmess forme normal to the mean line at corresponding stations.
A discussion of the method employed for combining the theorstical
pressure-distribution data, presented in figures 2 to 17 for the
mean-line and basic-thicknsss distribution, to give the approximate
theoretical pressure distribution about a cambered or symmetrical
airfoil section at any 1lift coefficient is given in reference 1.

APPARATUS AND TESTS

Wind tunnel.- All the tests described herein were conducted
in the Langley two-dimensional low-turbulence pressure tunnel. The
tegt section of this tunnel measurses 3 fest by T.5 feet. The
models completely spanned the 3-foot dimension with the gaps
between the model and timnel walls sealed to prevent air leakage.
Lift measurements were mede by taking the difference between the
pressurs reaction upon the floor and ceiling of the tunnel, drag
results were obtainsd by the wake-survey method, and pitching moments
wvere determined with a torgus balence. A more complete description
of the tvnnel and the method of obtaining and reducing the data
are contained in reference 1.
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Models.- The seven airfoil sections for which the experimental
aerodynanic characteristics were obtained are:

NACA 632010
NACA 63A210

WACA 64A01O0
NACA 64A210, NACA 6lgA212, NACA 64,A215
NACA 6L4A41O

The models representing the airfoil sections were of 24 inch chord
and. were constructed of laminated mahogany. The models were painted
with lacquer and then sanded with No. 400 carborundum paper vntil
aerodynemically smooth surfaces were obtained. The ordinates of the
models tested are prescntsd in table I.

sgtg .- The tests of each smooth airfoil section consisted in
measursments of the 1lift, drag, and quarter-chord pitching-moment

coefficients at Reynolds numbers of 3 X 106, 6 % 106,~and 9 X 106.

In addition, the 1lift and drag characterigtics of each section were
determined at a Reynolds number of 6 X 10° with standard roughness
applied to the leading edge of the model. The standard roughness
employed on these 2h-inch-chord models consisted of 0.0ll-inch-
diameter carborundum grains spread over a surface length of 8 percent
of the chord back from the leading edge on the upper and lower
surfaces. The grains were thinly spresd to cover from 5 to 10 percent
of thig area. In an effort to obtain some idea of the effectiveness
of the airfoil sections when equipped with trailing-edge high-1lift
devices, each section was fitted with a simulated split flap deflected
60°. Lift measurements with the split flap were made at a Reynolds
number of 6 % 10° with the airfoil leading edge both smooth and

rough.

RESULTS

The results obtained from tests of the seven airfoil sections are
presented in figures 18 to 24 in the form of standard asrodynamic
coefficients representing the 1ift, drag, and quarter-chord pitching-
moment characteristics of the airfoil sections. The calculated
position of the aerodynamic center and the variation of the pitching-
moment coefficient with 1ift coefficient about this point are also
included in thesc data. The influence of the tunnel boundaries has
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been removed from all the aerodynamic data by means of the following
equations (developed in reference 1):

Cq = 0.990cy "
Cy = Oo973Cz'

e t

cmc/h = O.951cmc/J+
@, = 1.0150,"

where the primed quantitieé denote the measured coefficients.

DISCUSSTION

Althoush the amount of systematic aerodynamic dats presented
for NACA GiA-gseries airfoil sections. is not large, it is enough to
‘ - indicate the relative merits of the NACA 6A-series airfoil sections
| as compared with the NACA G-series sections. The varistion of the
| important aerodynamic characteristics of the five NACA bhA-series
gt airfoils with the pertinent geometrical paremeters of the airfoils
l is showm in figures 25 to 31, together with comparable data for

NACA 64-geries airfoils. The curves shown in figures 25 to 31 are
for the NACA bh-series airfoll sections and are taken from the
faired date of reference l. The experimental points which appear
on these figures represent the results obtailned for the NACA fuA-series
girfoil sections in the present investigation. Since only two

j NACA 63A-series sections were tested, comparative results are not.
presented for them. The effect of removing the cusp from the
NACA 63-series sectione is about the same as that of removing the
cusp from the NACA 6h-series sections. :

The comparative data showing the effectes upon the aerodynamic

| characteristice of removing the trailing-edge cusp from NACA 6-geries
airfoil sections should be ueed with caution if the cusp removal is .

\ affocted in some mamnsy other then that indicated carlier in this
paper. For example, 1f the cusp should be removed from a cambered
airfoil by means of a straight-line fairing of the airfoil surfaces,
the smount of camber would be decreoased near the trailing edge.

o Naturally, the effect upon the aerodynamic characteristics of
removing the cusp in such a manner would not be the seme as indicated

| by the comparative results presented for NACA 6-series and OA-series
airfoils.
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Drag.~ The variation of section minimum drag coefficient with

eirfoil thiclkmess ratio at a Reynolds number of 6 x 10° is shown

in figure 25 for NACA 6U4-series and NACA 6hA-series airfoil sections
of various cambers, both smooth and with standerd leading-ecdge
roughness. As with the NACA Gl-series sections (reference 1),

the minimum drag coefficients of the NACA 64A-series sections show
no congistent variation with camber. Comparison of the data of
fipure 25 indicates that removing the cugp from the trailing edge
has no appreciable effect upon the minimum drag coefficients of

the airfoils, either smooth or with standard leading-edge roughness.

Increasing the Reynolds number from 3 X 106 609% 106 has
about the same effect upon the minimum drag coefficient of
NACA 6lA-series airfoils (figs. 18 to 24) as that indicated in
reference 1 for the NACA bl-seriss airfoile.

Some differences exist in the drag coefficients of NACA 6L4-
and 6hA-series airfoils outside the low-drag range of 1ift
coefficlents but these differences are small and do not show any
consistent trends (figs. 18 to 24 and reference 1).. :

Lift.~ The section angle of zero 1ift as a function of thickness
ratio 1s shown in figure 26 for NACA 64~ and 6hA-series airfoil
gections of various cambers. These results show that the angle of
zero 1if't ig nearly independent of thickness and is primarily
dependent upon the amount of camber for a particular type of msan
line. Theoretical calculations made by use of +the mean line data
of figure 17 and reference 1 indicate that airfoils with the
a =08 (modified) mean line should have angles of zero 1lift less
negative than those with the a = 1.0 mean line. Actually, the
reverse appears to be the case, and this effect is due mainly to
the fact that airfoils having the a = 1.0 type of mean line have
angles of zero 1lift which are only about 74 nercent of their
theoretical value (reference 1), and those having the a = 0.8 (modified)
mean lines have angles of zero lift larger than indicated by theory.

The measured lift-curve slopes corrssponding to the NACA 6h-geries
and NACA 6lhA-series airfoils of various cembers are presented in
figure 27 as a function of airfoil thickness ratio. No consistent
variation of lift-curve slope with camber or Reynolds number is
showvn by either type of airfoil. An increase in trailing-edge
angle produced by removal of the cusp tends to reduce the lift-curve
glope by an emount vhich increases with airfoil thiclmess (ses
references 3 and 4), but it appears that, for the 6A-geries airfoils,
this decrease in lift-curve slope is just enough to equal the normal
Increase caused by airfoil thickness because the vpresent data for the
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6A-sections show essentially no variation in lift-curve slope with
thickness. The value of the lift-curve slove for smooth

NACA 6hiA-geries airfoil sections is very close to that predicted
from thin airfoil theory (2% per radian or 0.110 per degree).
Removing the trailing-edge cusp from an airfoil section with
standard leading~edge roughness causes the lift-curve slope to
decrease quite rapidly with increasing airfoil thickness ratio.

The variation of the maximum section 1ift coefficient with

alrfoil thickness ratio and camber at a Reynolds number of 6 X 10

1s shown in figure 28 for NACA 6hk-series and NACA GhA-series airfoil
sections with and without standard leading-edge roughness and
simulated split flaps deflected 60°. A comparison of these data
indicates that the character of the variation of maximum 1ift
coefficient with airfoil thickness ratio and camber is nearly the
same for the NACA 6h-series and NACA 6hA-series airfoil sections.
The magnitude of the maximum 1ift coefficient appeers to be slightly
less for the plain NACA 64A-series airfoils end slightly higher for
the NACA ChA-series airfoils with split flaps than corresponding
values for the NACA 6h-series airfoils. These differences are
small, however, and for engineering applications the maximum=-1ift
characteristics of NACA 6l-series and 64A-series airfoil sections

of compareble thickmess and design 1ift coofflcient mey be con-
gidered practically the same.

A comparison of the maximum-1ift data for NACA GhA-series
airfoil sections with similar data for NACA 6i-series airfoil
sections, presented in figures 18 to 24, indicates that the scale-
effect cnaractorwstlcs of the two tynes of sectlion are essentially

the same for the range of Reynolds number from 3 X 10° to 9 x 10°.

Pitching moment.- Thin-ailrfoil theory provides a means for
calculating the theoretical quarter-chord pitching-moment coefficients
of airfoll sections having various amounts and types of camber.
Calculations were made according to these methods for airfoils
having the & = 1.0 and a = 0.8 (modified) mean lines by using
the theoretical mean-line data presented in figure 17 and in
reference 1. The results of these calculations indicate that
the quarter-chord pitching-moment coefficients of the NACA 6hA-series
airfoil sections having the a = 0.3 (modified) mean line should
be only about 37 percent of those for the NACA 6lh~-series airfoil
sections with the a = 1.0 mean line. The experimental relation-
ship between the quarter-chord pitching-moment coefficient and
eirfoil thickness ratio and camber, shown in figure 29, discloses
that the plain NACA 6hA-series airfoils have pltching-moment coef~
ficients which are slightly more nsgetive than those for the plain
NACA 6lh-series airfoils. The increase in the magnitude of the
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pitching-moment coefficient of NACA 6LA-series alrfoils as compared
with NACA Bh-series airfoils becomes greater when the alrfoils are
equipped with simulated split flaps deflected 60°. A comparison of
the theorctical and measvred pitching-moment coefficients is shown
in figure 30 for NACA Sh-series and G4A-series airfoil sections.
These comparative data indicate that the NACA GhA-series sections
much more nearly realize their theoretical moment coefficients

than do the Oh-geriss airfoil sections. OSimilar trends have been
shown to result when mean linecs such as the a = 0.5 tyge are
employed with NACA G-series airfoills (reference 1).

Aerodynamic center.- The position of the aerodynamic center and
the variation of the moment coefficient with 1ift coefficient about
this point were calculated from the guarter-chord pitching-moment
data for each of the geven airfolls tested, The variation of the
chordwise position of the aerodynamic center with airfoil thickness
ratio is shown in fisure 31 for the NACA Gh=geries and bhA-series
airfoil .sections. Since the data for the NACA bh-series airfoils
showed no consistent variation with camber, the results are repre-
sented by a single feired curve for all cambers. Following this
same trend, the position of the aerodynamic center for the
NACA:. 64A- sarles airfoils shows no consistent variation with camber .
The data of figures 18 to 24 show that the variations in the Reynolds
number have no consistent effect upon the chordw1se position of the
acrodynamic center.

Perfect fluid theory indicates that the position of the aero-
dynemic center should move rearward with increasing airfoil thickness
and the experimental resulis for the NACA 6h-geries airfoil sections
follow this trend. The data of reference 5 show important forward
movements of the aerodynamic center with increasing trailing-edge
ancle for a given airfoll thickness ratio. The results obtained
for the NACA 2k-, L4-, and 230-series airfoil sections (reference 1)
reveal that the effect of increasing treiling-edge angle predominates
over the effect of increasing thickness because the position of the
acrodynamic center moves Torward with increasing thickness ratio
for these airfoil sections.. For the NACA 6iA-geries airfoils
(f1g. 31) the eserodynamic center is slightly behind the quarter-
chord point and does not appear to vary with increasing thickness.
These results suggest that the effect of increasing thickness is
counterbalanced by increasing tfa*llng edge angle for these airfoil
sections. .
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CONCTUSTONS

From a two-dimensional wind-tunnel investigetion of the aero-
dynamic characteristics of five NACA 6lA-series and two NACA 63A-series
alrfoil sections the following conclusions based upon data obtained
at Reynolds numbers of 3 x 10°, 6 X 106, end 9 X 10° may be drawn:

1. The section minimum drag and maximvm 1lift coefficients of
corresponding NACA 6-series and 6A-series airfoil sections are
essentially the same.

2. The lift-curve slopes of smooth NACA 6A-series airfoil
sections appear to be essentially independent of airfoil thickness
ratio, in contrast to the trsnds shown by NACA 6-series airfoil
sections. The addition of standerd leading-edge roughness causes
the lift-curve slope to decrease with increasing airfoil thickness
ratio for NACA 6A-series airfoil sections.

3. The section angles of zero lift of NACA 6A-series airfoil
sections are slightly more negative than those of comparable
NACA 6-series airfoil sections. :

L, T™e section quarter-chord pitching-moment coefficients of
NACA 6A-geries airfoil sections are slightly more negative than
those of comparable NACA 6-series airfoil sections. The position
of the aerodynsmic center is essentially independent of airfoil
thickness ratio for NACA 6A-series airfoil sections.

Tangley Memorial Aeronautical Laboratory
National Advisory Committee for Aeronautics
Tangley Field, Va., May 6, 1947



12 NACA TN No. 1368
REFFRENCES

1. Abbott, Tra H., von Doenhoff, Albert E., and Stivers, Louis S., Jr.:
Summary of Airfoil Data. NACA ACR No. L5C05, 1945.

2. Jacobs, Eastmen N., Ward, Kenneth E., and Pinkerton, Robert M.:
The Characteristics of 78 Related Airfoil Sections from Tests
in the Veriable-Density Wind Tunnel. NACA Rep. No. 460, 1933.

3. Purser, Paul ., and McKee, John W.: Wind-Tunnel Investigation
of a Plain Aileron with Thickened and Beveled Trailing Edges
on a Tapered Low-Drag Wing. NACA ACR, Jan. 1943.

4, Jones, Robert T., and Ames, Milton B., Jr.: Wind-Tunnel
Investigation of Control-Surface Characteristics. V -~ The Use
of a Beveled Trailing Edge to Reduce the Hinge Moment of a
Control Surface. NACA ARR, March 1942.

5. Purser, Paul E., end Johnson, Harold S.¢ Iffects of Trailing-Edge
Modifications on Pitching-Moment Characteristics of Alrfolls.
NACA CB No. I4T30, 19hh.




NACA TN No. 1368

NACA 634010

TABLE I

ORDINATES OF NACA 6A-SERIES AIRFOIL SECTION

[Stations and ordinates

iven in

percent of airfoll chor

Upper Surface Lower Surface
Station | Ordinate | Station | Ordinate
0 0, 0 0
5 .8%6 55 -.egs
élg ilgsg ;Z? -E:gsg
3 | 20t 20 | 2
7.5 2.9% 7.5 | =2.91
1 3:350 1 3:350
23 3: 00 20 .K:Z(lm
A IRNE:
3 h:gzg ) 3%
Ls L.837 L5 -4.837
50 1613 50 -L.613
5 L.311 25 -1.311
0 3.943 60 -3.9L3
65 3.51 65 -5.(511&
g i B |3
0 zlo%o I3 3018
85 1.535 85 -1.535
90 1.030 90 -1.03%0
95 525 95 ~.525
100 .021 100 -.021
.E. radi 0.
B i 008
NACA 64A010

Btations and ordinates given in
percent of airfoil chord]

Upper Surface Lower Surface
Station | Ordinate Station | Ordinate
0 0 0 0

5 .8ay .5 -.80L
<75 969 2175 -.969
1.25 1.223 1.25| -1.22
2.5 1.68 2.5 -1.68
5.0 2.327 5.0 -2.327
T+5 2.805 T.5 -2.805
10 3.199 10 -3.199
15 3.815 15 -3,81%
20 .272 20 =h.272
25 L.606 25 -.606
30 L.8% 30 - .8%
) L.9 9 -L.9
0 h.gsg 0 -h.g9z
L5 L. 63 L5 =L
2| ks | o | 1%
2 l;.021 2 Jiio21
9 | | % | 3
is 2:855 gs 268
0 2.103 0 -2.103
85 1.582 85 -1.582
22 B
100 021 100 e
L.E. radius: 0.687
T.E. radius: 0.023

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

NACA 634210

[Stations and ordinates given in
percent of airfoil chord]

Upper Surface Lower Surface
Station | Ordinate | Station [Ordinate
0 0 0
- i .868 577 -.756
.66 1.058 .836 -.900
1.151 1.3 1.2 z -1.12%
2% 6& ézél 2.11 :;..522
e |
i%:éé- §:§§3 8ids | 3 g
201 10 | 2| 329G
34.935 22—%‘9 S-ggS -5-81
38:3;5 g3t usioz% :2:52
h9-99ﬁ 5-935 50.00 -3.283
ad| 2o e S
65.041 Ezzz ZZ9 -2.2
70.022 L. ZZ 69.9 -1.861
g | re | i | 3
85:8% 23;1{ 321323 =
82:088 | M3 | St | i
100.000 .021 100.000 -.021

L.E. radius: 0.742
T.E. radfus: 0.023
Slope of radius through L.E.: 0.095

NACA 6LA210

[Btations and ordinates given in
percent of airfoil chord

Upper Surface Lower Surface

Station |Ordinate | Station [Ordinate

0 0

7oAl B Rl A 74
b 1% 1 1.342 1. Z =-1.100
i 3 347

2387 | 189 2.1 | g3
335 5.288 71651 AT

:86 ;.792 10:132 | -2:600
1 gg% 138% 3 Zﬁs -2:; 0
im| i | 2| 3
$0:35% | 2392 5.065 | -3.7
32-955 2-3?)3 30-812#5 '5-710
usﬁggi 6.01) ?3:002 :2:28
| i | |
€5.0 .852 e | 202
7330 310 2 332 -113’5
§:072 | 385 72:3% 338
g i | e
95.027 785 9 -.295

-97h
100.000

L.E. radius: 0.687
T.E. radius: 0.023

Slope of radius through L.E.: 0.095

13
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TABLE

I

NACA

ORDINATES OF NACA 6A-SERIES AIRFOIL SECTION -

NACA 6LAl10

[Stations and ordinates given in
percent of airfoil chord)

Lower Surface

Station | Ordinate

0
650 -.678
lgje %

1.4 -.969
2,72 -1.251
5.251 | =1.592

7.770 -1.912

10.263 | -1.9

15.252 [ -2.2

5L.975 | -1

52| T
6 :392 -.760
7L.87h -.1j60
Dad| 332
8 .826 -.076

ol | -0

100.000 | -.021

Upper Surface
Station | Ordinate
0
0 .902
.582 1.112
1.059 1.451
2.276 2.09
L. 7k9 3.03
7.230 3.865
.72; .380
5 2.566
19.770 126
29:858 ?'Zgls
34871 | 7.l
e e
252 | Tigle
0.057 22622
65. 03 6.10
70.11 E.h 0
G| s
85:128 }Zoxg
90.10L 2.038
95.053 1.028
100.000 .021
L.E. radius: 0.687
T.E. radius: 0.023

Slope ot radius through L.E.: 0.190

Concluded

NACA 6LpA215

TN No. 1368

NACA 64;A212

[Btations and ordinates given in
percent of airfoll chord]

Upper Surface

Lower Surface

Station | Ordinate

Station | Ordinate
“aog |
,é‘ug 1:(2)12
1.135 1.580
b
2 8
ol | Ll
1 2822 238
21,.880 6.582
29.900 6.9g
o) 9ﬁ~2 7-% g
14870 zil%
h9-923 -935
55.0: 6.570
60.03 6.133
65.020 2.5
70.08l .903
s5ts | it
85.088 2:201
90.062 1.5 1
95.032 .888
100.000 .025

591 | -.901
852 | -1.0
1.365 | -1.3
2.635 | -1.803
5151 | -2z
131125 -3:2Zo
15.181 | -3.796
20.138 | -L.200
25,120 -h.lgea
e
0.05L | -h.
§z-3o§ L
8l-985 | -3.
{EE
o | 2o
Cendle
5 322 ':;'92
100.000 | -.025

L.E. radius: 0.994
T.E. radius:

0.028
Slope of radius through L.E.: 0.095

.[Btations and ordinates given in
percent of airfoil chord

Upper Surface Lower Surface
Station | Ordinate Station | Ordinate
0 0 0 0
.288 1.243 .glg -1.131
.62 1.50 . -1.351
1.1017‘ 1.33(93 1.333 -1.238
2,333 2.g1«3 2,667 | =2.291
L.811 E 3 5.182 -3.111
| L | fe)
1.811 510 15.189 -uigﬁg
19.827 7.351 20.173 | -5.491
2};.8L49 g 75 25.151 -2. 73
29.875 i 1Z 30.12 -b.121
3[,.903 s ﬁ5.09 -6.238
.923 8.766 0.06 -6.208
.963 8. %g 1;5.03 -5.9
“‘9'822 8.8 gﬂ.o -g.é
25. 8 7.2h5 gs - .291
0.0 2 . =l
65.06% 2522 289 i -k.ogg !
70.079 .82 69.921 | -3.l16
5.093 .926 T .307 -2.766
0.111 L.017 ZZ 89 | -2.147
85.109 3.0?9 .891 -1.592
90.076 %.0;6 g .321{ -1.(;69
.0 .0 i -
133.038 .032 100.000 J -.032
L.E. radius: 1.561 P
T.E. radius: 0.037 NATIONAL ADVISORY
Slope of radius through L.E.: 0.095 COMMITTEE FOR AERONAUTICS
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Figure 1.~ Comparison of theoretical pressure distribution at zero
1ift of the NACA 6&1-012 and the NACA 6L7A012 airfoil sections.

1.0

89¢T 'ON NI VOVN

T "314



Fig. 2

1.6

@ -
8

:

NACA TN No. 1368

//’CL = .01 Upper surface

.01 Lower surface

\

2 ol " 8 90
s J (v/V)2 | v/V |ave/v
(percent c)|(percent c¢) | \V
0 0 0 0 L.560
5 495 .900 9L9 [2.07
.75 .59 1.063 | 1.031 [1.79
L LA .732 1,086 | 1.0 1.370
245 1.0L45 o2 1.025 .976
5.0 1,447 1.134 | 1.065 | .693
7.5 1.737 1.1h2 | 1.069 .263
10 1.989 1.150 | 1.072 | .L85
15 2.362 1.159 | 1.077 | .383
20 2.631 et 1.079 321
25 2.820 1.16 1.081 | .278
30 2.942 1.120 1R 08282
5 2.936 ileatfste) Rl elsh | [ 2al
ﬁo 2.9 1.162 | 1.078 | .195
LS 2.915 1IN .07 5 S
50 2.28 1.138'1 1.0 5 .12
55 2.613 Lol || sl .140
60 2.3E6 1.100 1.039 .126
65 2.143 1.079 | 1.03% s112
70 1.859 1% 0578 | S102 .098
5 1.536 1.0%5 | 1.017 | .085
0 1.2[8 1.010 | 1.005 | .072
85 <939 .986 .993 | .060
90 .630 .96l .982 | .oL7
95 322 <959 <969 | .033
100 .01% 0 0
L.E. radius: 0.265 percent ¢
T.E. radius; 0.01l percent ¢
Flgure 2.- NACA 63A006 basic thickness form.
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NACA TN No. 1368 Fig. 3

1.6

] .05 Upper surface

/

/\‘\.O Lower surface

4
e =
sy N Fon e
0
0 *- L 5o .6 .8 1.0
x y 2
(percent c)|(percant ¢) | (¥/V) v/V | Ave/V
0 0 0 0 3.6
5 .658 - | .850 .922 1.96;
15 791 1.03& 1.017 |1.67L
1.25 1.003 1.080 1.033 1.3
2.5 1.391 1.132 |1.06 .967
5.0 1.9%0 1.168 |1.081 .689
7.5 2.3%2 1.18 1.089 .562
10 2.656 1.19 1.095 8L
15 3,155 1212 [1210) .383%
20 3,515 1.221 1.103 «322
25 3,766 1.227 2,10 .279
30 3,926 1.230 1.108 246
5 5.993 1.228 [1.10 .218
0 3.37 : 22 1.104 .19
L5 3.878 1.20 1.083 .17§
50 3.Z23 1.383 (1.0 .15
25 3. 1.15 1.0ZZ .128
0 3,176 1,332 110 .123
65 2.8%37 1.104 |1.051 .109
70 2..57 1.0Z§ 1.036 .096
gs 2.025 130 1.021 .08%
0 1.647 1.010 |1.005 070
W | ES 3| 3|
95 425 919 .913 .0%0
100 018 0 0 Y
L.E. radius: 0.473 percent c
T.E. radius: 0.020 percent c

Figure 3.- NACA 63A008 basic thickness form.

NATIONAL ADVISORY
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Fig. 4 NACA TN No. 1368

1.6
l{/r—c; = .09 Upper surface
i/
oL 1—1—— |

/

1.2 < \&‘

A
N
'-\‘; h——-—-—‘
0
0 ) L o .6 .8 1.0
53 ¥y 2
(percent c)|(percent c) (v/V) v/V avg/V
0 0 0 0 2.805
5 .816 ‘7gh .880 ]1.83
<15 .983 .985 2 |1.59
1.25 1.250 1.043 | 1.021 |1.307
2.5 1.737 1.140 | 1.068 .237
5.0 2.l 1.200 | 1.095 . 681,
7.5 2.91 1.225 |1.10 .Zgo
10 3,22 1'223 il 183
15 .950 152 1.126 .38
20 .[;00 1.282 [1.132 .32
25 L7l 1.290 | 1.136 .280
30 L.913 1.294 | 1.138 .zhg
5 h.92§ 1.291 | 1.136 7l
0 h.g 1.273 sl .19
L5 L.837 1.258 | 1.122 AR
50 L.61% 1.230 | 1.10 .155
55 L.311 1.196 | 1.09 <137
60 3.943 1.162 |1.0 127
65 3,517 1.122 1.061 .108
70 3,044 1.086 |1.042 .ogh
5 2.545 1.048 | 1.024 .081
0 2.040 1.009 |1.00 .068
85 1555 972 | .98 057
90 1.030 .938 | .969 .ol
95 <525 <900 [ .945 030
100 021 0 0 0
L.E. radiuss 0.7L2 percent c
T.E. radlus: 0.023 percent c

Figure lj.- NACA 63A010 basic thickness form,

NATIONAL ADVISORY
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NACA TN No. 1368

P 12

Upper surface

0 e
O 2

SN

1.2

N
/;//\\\.12 Lower surface

4
s i T\q-\
s ORI
\ ___,_—-//
0 k]
0 52 Jh 5 .6 .8 140
| (percont o)|(percant o) | (WVI2| w/V |ava/V
0 0 0 2.361
5 973 .686 | .828 |1.701
.75 1.173 9241 961 |1.51
1.25 1.492 .985 | .992 |1,25
2.5 2.078 1.136 | 1.066 .935
5.0 2.89 1.229 | 1.109 .679
7.5 3.502 1.265 [-1.125 .239
10 3.99h 1.291 [1.136 82
15 .7@7 3e32h 1151 .38
20 5.2 1.34L |1.15 .325
25 5.66 1.355 | 1.16 .281
30 5.901 1.360 | 1.16 .2L8
5 5.995 1.357 1.163 .219
0 5951 1<3L00 a1 .196
L5 5.792 1.312 | 1.1]5 A7k
50 5.51g 1.272 1.129 .15
5 B.lh 1.235 [1.111 .13
0 .700 1.191 |1.091 .120
65 L.186 il 1.070 .106
0 3,621 1.098 | 1.048 .092
5 3,026 1.051 [1.025 .079
0 2.126 1.ooz 1.002 .066
85 1.826 .96 .92 .o;g
0 122 .92 .962 20
85 .62 .883 .358 .029
100 .025 0 0 0

L.E. radius: 1.071 percent c
T.E. radius: 0.028 percent c

Figure 5.- NACA 631A012 basic thickness form.

NATIONAL ADVISORY
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Fig. 6

v

%6

e

@

NACA TN No. 1368

T

T : €

|_cqy = .18 Upper surface
—
f ’fi:>//”~L§‘;\K“\~
b oy
// b

—
\\\\\
/

N
.18 Lower surface \<§SS
SSSSﬂsssﬁﬁ

//”‘b/”‘ 4——~——~‘-__~§~~“““-\~
//\
\\ ///
0 7 il o 6 .8 1.0
(percent c) (percdnt ¢) (v/v)2 v/V_ |ave/V
0 0 0 0 1.930
5 i.ggé .éso 7&5 1.504
12%2 T 862 29 %Z?;g
2 2% 1.120 | 1.058 | .90
5.8 .21 125 121 .268
7.5 .382 1.323 | 1.150 .285
10 L.9 1.361 L salard ey
15 5.9 1,08 | 1.187 | .38
20 6.612 1.437 | 1.19 32
25 7.08 1.45 1.20 282
30 T % 1.h6§ 1.210 [ <250
zs 7.49 1.L5 1e20 .220
Is L anRlos
50 %858 1:329 1.161 | .152
5 6.387 1.296 | 1.138 | .13
0 5.820 T 23mBtEn SR S e )
65 z.lzg 1175 51508 .10l
70 Ak 1.115 | 1.09 .090
5 3,731 1.055 | 1.027 .OZZ
0 2.991 1.000 | 1.000 0
85 2.252 .950 .975 052
90 1.512 00 .99 ol0
99 ({2 50 .922 028
100 l .032 0 0 0
L.E. radius: 1.630 percent c
T.E. radius: 0.037 percent c

Figure 6.- NACA 63,A015 basic thickness form.
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NACA TN No. 1368 Fig. 7

1.6

3.5 |_—¢; = .02 Upper surface
S ————%
%

aaa,__*§§~-‘

.02 Lower surface \\\\W

il

b
- ———————
0
0 02 'h’ x/c -6 -8 1.0
X
(percent c) (percght o) | (W/V)2 v/V bvg/V
0 0 0 L.688
.5 L85 1.019 [ 1.009 [ 2.101
°Z5 .585 1.046 | 1.023 | 1.798
1.25 739 1076 | 2.057 | 1. k22
2.5 1.016 1.106 | 1.052 .980
5.0 1.38 1.118 | 1.097 694
3.5 1.6 1.126 | 1.061 .56
i 1.919 1.132 1.068 82
15 2.283% 1.1[1 | 1.06 .382
20 2.557 1.1k 1.072 a2
25 2.552 1.15% 1.072 .278
30 . 2.89 p 0 1 _1.07 .2L6
5 2.977 1.162 | 1.078 .219
0 2.939 1.165 | 1.079 197
L5 2.5 5 1.156 | 1.075 77
50 2.825 1:1 1.069 .159
5 2.658 1.125 | 1.061 143
0 2.&3 1.107 | 1.052 .126
65 " 2,188 1.08 1.0L3 112
70 1..907 1.06 1.032 .889
55 1.602 1.0&3 1.021 .
82 1 223 1 012 1.002 .oz
. 9 .9 .061
9% 84 88 | 382 | oy
95 «331 93% 967 .033
100 .013 0 0 0
L.E. radids: 0.2,6 percent c
T.E. radius: 0.0l percent c

Figure 7.- NACA 6L4A006 basic thickness form.
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Fig. 8 NACA TN No. 1368

b
0 |_cy = .046 Upper surface
T2 fl**:::ZT«———~——“—— l
e
¥.0)46 Lower surface \%\
2
v
(%) .
b
e
0
0 ;2 .,-J. x/c 06 08 1.0
X
(percent c) (percgnt c) (v/v)? v/V bvg /V
0 0 0 3,546
5 646 L7 973 | 1.972
75 .758 1.00 1.002 | 1.697
1.25 .983 1.0 1.03% | 1.352
%5 1.353 1.122 | 1.059 97
5.0 1.863 1.121 1.073 .692
7.5 2.215 1.1 2 1.05 .56k
10 2.52 117 1.0 Z 081
15 3.0 11921 1.091 .382
20 3.%1 1.201 | 1.096 .323
25 3,681 1.20 1.100 o2
30 3,866 121 1.103 .zZ?
5 3,972 1:221 ‘| 25105 221
0 3,998 152254 N1 07 .198
L5 3,921 121101116100 .1%5
50 3.721 1.191 1.031 s
55 2.5 1.167 | 1.080 5
60 3,23 1.141 | 1.068 .125
65 2.897 Lt 1.025 Lt
70 2h5ell 1.08 1.041 .098
gs 2.115 1.053 | 1.026 .08l
0 1.69 1.020 | 1.010 .072
85 1.278 .987 .993 .059
90 .858 .951 .975 .05
95 1,38 Ol | .956 | .0%2
100 .018 0 0 0
L.E. radius: 0.439 percent ¢
T.E. radius: 0.020 percent ¢

Figure 8,- NACA 64A008 basic thickness form,
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NACA TN No. 1368 Fig. 9

1.6
//j,» ¢i = .08 Upper surface
TET—

E>>.08 Lower surface

A
= s o
== AT Fare: SR
] T B
0
0 2 L 2/ 6 .8 1.0
X
(percent c) (pecmnt e) | (w/v)B| YV ava/V
0 0 2.868
5 8ol .868 .932 | 1.845
.75 .96 .952 976 |1.603%
1.25 122 1.0 1,021 |1.300
2.5 1.68 1.130 | 1.06% .2gg
5.0 2:327 1.178 1'1.08
7.5 2.905 1.201 |1.09 .562
10 3,199 152] 1.103 0
15 i.813 1.23 1.113 .382
20 272 1.22% 1.120 320
25 1.606 1.2 1.125 .280
30 h.egg 1.255 1.129 2
5 L.9 eeger i c142 .221
0 u.g9 1.288 [1.13 .199
L5 L 1.268 ‘1102 .17g
50 L. é 1.240 |1.114 o
5 L.28 1.208 1.83 .140
0 L.021 s G [ 124
65 3,597 1.139 {1.067 .109
70 3,127 1.102 |1.050 .096
5 2.62% 1.063 |1.031 .083
0 2.102 1.02{ 1.011 .0 g
5 1.58 .98 .990 .0
90 1.062 .358 .969 .0
95 541 «093 9L5 .031
100 021 0 0 0
L.E. radius: 0.687 percent c
T.B. radiusz 0.023 percent ¢

Figure 9.- NACA 64A010 basic thickness form.
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Fig. 10 NACA TN No. 1368

1.6
|_-c1 = .13 Upper surface
\
0~ /’-—’«\
s y//\\\‘j\\
\
//’\\\\\ 13 Lower surface §§§§§\
5 8
tJ
L
/ '\1\_\
— ___///
0
0 2 gl 3l .6 .8 %0
(percant c)| (percdnt ¢) (v/Vv)2| w/v Ava/V
0 0 0 0 2.408
.%5 l.géé 792 | .890 | 1.720
L] . . L] 1 . 1
1.25 1.h23 1.082 1.%0% 1.2 z
2.5 2.01 1.127 | 1.062 .9§1
5.0 2.788 1.201 | 1.096 .681
7.5 3,36l 1.235 | 1.111 .260
10 z. 9 1.235 2 78
15 .580 L2 Ll .383%
20 5.132 1.308 | 1.1 .325
25 5.83u 1.32% 1k alal .281
30 5.809 5 T 1.156 249
5 5.965 1.3L6|1.160 .221
0 5.395 1.35% 1.16L .199
L5 5.863 1.326| 1.152 T
50 5.622 1.289 11 .13 .157
5 2.2 1.250 | 1.11 .139
0 .801 1.207 | 1.099 Sji2)
65 L;.289 1.16§ 1.079 .10
70 3,721 18108 05T .ogu
5 3.118 1.0 055 .080
0 2.500 1.02% | 1.011 .068
85 1.882 .97 .987 056
90 1.26 .925 | .962 o2
95 .6l 73| .934 029
100 .025 0
L.E. radius: 0.99l; percent ¢
T.E. radlus: 0.028 percent c

Figure 10.- NACA 64,A012 basic thickness form.
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NACA TN No. 1368 Fig. 11

T T ) & I gl &
¢y = .21 Upper surface
3.6 Pt

0 e

1.2
surface

[
/
VA

L
/‘/‘ _\1
/ -\1\\
/
\_\4 r_,,—-—-«/‘/
0
0 .2 h x/c 06 8 100
X
(percent ¢ (pecmnt c) ('/v)a v/V__|ava/V
0 0 0 0 1.956
5 1.193 .678 .823 [1.552
.75 1.436 .789 .8 1.L0L
1.25 1.81 .936 .967 (1.189
2.5 2.50 1.110 |- 1.05 .912
5.0 z. 77 T 2260 (a7 Al 6T
7.5 .202 1.280 11,181 | .552
10 L.799 TC R S .ng
15 Z.Zgz 1.360 | 1.166 | .3 %
20 523 1.390 | 1.179 |- .32
25 6.926 1.413 1:1.189 [ 283
30 7.270 1.&30 1.196 | .249
5 T.463 1. g 1.208 | .222
0 7.487 1.45 1.207 |* 201
L5 Z.}lg 103l | 1.18 AT
50 97 1.36L | 1.16 218
5 6.512 1.311 | 1.145 137
0 5.95 1.258 =126l 120
65 3.211 1.19 1.095 106
70 .600 1.1%9 | 1.067 | .091
5 3,847 1.079 | 1.039 | .078
0 3,08l 1.020 | 1.010 | .065
85 2.321 .961 .980 | .053%
90 1.558 01 .9ug .01
95 <795 5 .91 .027
100 .0%2 0 0 0
L.E. radiuss 1.561 percent c
T.E. radiuss 0,037 percent ¢

Figure 11.- NACA 645A015 basic thickness form.
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Fig. 12

1.6

1.2

NACA TN No. 1368

cy = .01 Upper surface
7 ]
\
:>‘.Ol Lower surface =
o2 Loxse 6 .8
= J (v/V)2 v
(percent c) |(percent c¢) | 'V v/ Ava/V
0 0 0 .8
5 L6l 1.03& 1017 g.1é9
.15 .56g 1550 g IR Q241 2
1.25 N 1.05 1.029 | 1.3%65
2 .981 1.080 1.0%9 .966
e 1.313 1o 1.029 .688
i 1'891 1.112 1.05 .562
10 1.82L 1.120 1L4@ .L,8o
15 2.19 1.131 1.063 .382
20 z.ggh 1.139 l°068 .22
25 2.687 1.105 1267 2
30 2.8L2 1.149 15072 .2L6
35 2.9&2 1.153 1.07 21
L0 2.99 1.157 (7 .19
L5 2.992 1.159 1.07 .178
50 2.925 1.137 1.0 .161
55 2.793 Bl 1.068 143
60 2.602 1%12 1.060 ST
65 2.36l LSO 1.052 o112
70 2.087 1.083 1.0l1 .089
55 LTS 1.059 1.029 .0 Z
0 1.137 1.0%2 1.016 0
85 1.083 1.003 1.001 .061
90 <727 .973 .986 047
99 <370 .936 .967 .033
100 013 0 0 0
» L.E. radius: 0.229 percent c
T.E. radius: 0.0l1L4 percent c

Figure 12.- NACA 65A006 basic thickness form.
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NACA TN No. 1368 Fig. 13

106
o) |03 = .05 Upper surface
1.2 :/..1———-? ~
.05 Lower surface
P
g
T
A
= ==
0
0 02 ah x/c 06 08 100
(perctnt c) (percgﬁt c) (v/v)2 v/V_|ava/V
0 0 0 0 3.698
.5 .615 973 .986 |2.010
5 TL6 1.001 | 1.000 [1.693
1.25 .951 1'838 1.019 1.333
215 1.3%03 1.088 1.0%3 .Zg
5.0 1.749 1.127 | 1.062 | .685
15 2.120 1.145 | 1.070 .261
10 2.432 1.157 1.056 479
15 2.926 1.152 1.08L 282
20 3,301 il 1.089 | .322
25 3,585 1.195 | 1.093 279
30 3,791 1.202 | 1.096 | 247
5 3,928 1.207 | 1099l L2
0 3.988 1.215 |° 2201 § E9
ug %.3 121 1.10 .178
5 .89 121 1.10 .161
5 B 1§ 139 [ 1,090 | <%
0 3.Z5 Y167 | e o3ol NS
65 3.125 151% 1067 el 12
70 2. g 19210 1.053 | .098
5 2.gh 1.076 | 1.037 086
0 1.898 1.041 |.1.020 073
85 1.430 1,002 [ 1.001 | .060
90 .Zéo .961 .980 | .0L6
95 1189 .916 .957 | .031
100 .018 0 0 0
L.E. radius: 0.408 percent c
T.E. radius: 0.020 percent c

Figure 13.- NACA 65A008 basic thickness form.
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Fig. 14 NACA TN No. 1368

¢y = .10 Upper surface

- Z

——

o g — =l

Lower surface

i
e ‘_—‘—///
0
0 02 LI. x/c c6 08 1 O
(percent c)|(percent c) (v/V)2 v/V |ave/V
0 0 0 0 2, 885
5 768 Bzg oL7
.15 2 ) 97h 1 619
1.25 1.183 1,016 1 oo 1.303
2.5 1.623 1.083 9%6
5.0 2.182 1.1l 1 85 679
7.5 2.650 1.176 L | .55
10 3,040 1.19 .Eg
15 .658 2l 1 10 .382
20 127 3.2800°0 1.3 | 323
25 L.483 1.287 1 2117 | 281
30 L.742 1.227 tbaalznt I cE
5 L.912 Yot g 222
0 L.995 12T ez .198
L5 h.g 3 1.277 1 2:150 | 178
50 L .86% 1.27 | 1.32 161
5 L.632 AN Dl SRR 1L,
0 u.goh 1.208 | 1.099 127
65 3.899 1.192'1 1. 1it
70 3,132 1.133 | 1.06 gz
gs 21912 1.091 | 1.045 .0
0 2.352 1.0L47 | 1.023
85 L7k .999 .993 o 8
90 1.188 g 9 .9 .05
99 N .893 L5 | .029
100 .021 0 0 0
L.E. radius: 0.639 percent ¢
T.E. radius: 0.023 percent c

Figure 1L.- NACA 65A010 basic thickness form,
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NACA TN No.

Fig. 15

1368
196 ‘ e T
///ﬁz = .15 Upper surface
O~ 1 D
W S ol WOE o EEE:;\\
/ /<-.15 Lower surface \k
// N
08
b
0
0 & in x/o 6 .8 1.0
(percent c¢) (percgnt c) (v/V)2 v/V | avg/V
0 0 0 2.520
5 .913 .82l 908 | 1.75%
<75 1.106 .883% .930 1.543
1425 1.l .969 98 |1.2 ﬁ
2.5 1.942 1.081 1.030 9L
5.0 2.61% 1.166 | 1.080 | .672
15 3.1 1.20 1.09 .557
10 617 1422 1.10 .Z 7
i é.; 2 1.26% | 1.124 | 382
2 .956 1.285 | 1.134 .gah
25 5.383 1.301 | 1.141 | .281
30 5.69% 1.3% 1.1L60 [ .250
5 5.897 152 ezl 22
0 5995 1.332 | 1.154 19
L5 5.375 1.338 1 1.157 | .16
50 5.82 1.329 | 1.155 | .161
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Figure 15.- NACA 651A012 basic thickness form,
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Fig. 16 NACA TN No. 1368
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Figure 16.= NACA 654015 basic thickness form.
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NACA TN No. 1368 Fig. 17
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Figure 17.- Data for NACA mean line a = 0.8 (modified).
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Figure 2lj.— Aerodynamic characteristics of the NACA 6L,A215 airfoll section, 2lj-inch chord.
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Flgure 25.- Variation of minimum section drag coefficient with airfoil thickness for some

NACA bl-series and NACA 6lA-series airfoil sections of various cembers in the smooth
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Figs. 29,30 NACA TN No. 1368
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