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LOW-SPEED TESTS  OF FIVE FAGA 66-SSRIES  AIRFOILS 

HAVING MEAN  LINES  DESIGNED TO  GIVE 

HIGH CRITIGAL MACH NUMBERS 

By Albert E.   von Doenhoff,   Louis  ST^Stl"V5FS,   Jr., 
and James  M.   O'Connor ..-, . 

SUMMARY 

The possibility of developing an airfoil to carry 
lift without decreasing the critical Mach number below 
that of the basic thickness form at zero lift has been 
investigated.  Low-speed tests of five NACA 66-series 
airfoil sections having a thickness-chord ratio of 0.l6 
were made In the Langley two-dimensional low-turbulence 
pressure tunnel.  By designing the mean line to carry 
load over the portions of the airfoil section having low 
induced velocities an effective design lift coefficient 
(the lift coefficient corresponding to the center of 
the range of high critical Mach numbers as obtained 
from the experimental pressure distribution) of approxi- 
mately 0,1 was obtained for several airfoil sections 
without causing the maximum predicted critical Mach 
numbers to be appreciably less than the critical Mach 
number for the basic thickness form at zero lift.  The 
maximum lift coefficients and the drag coefficients in 
the low-drag range were approximately the same for these 
airfoils as for the NACA 06-series airfoil sections 
having the same thickness and approximately the same 
effective design lift coefficient wi-ch the uniform-load 
mean line.  The low-drag range at a Reyiroid:s"~number 
of 9 x 10 decreased with increase In •de-sign lift coef- 
ficient above a value of 0,2,  The pitching-moment 
coefficients were larger than those of airfoils having 
the same effective design lift coefficients with the 
uniform-load mean line but were not nearly so large as 
those corresponding to the design load distribution. 

Recommendations concerning the use of the airfoils 
at high speeds cannot be made because of the lack of 
test data at high Mach numbers. 
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INTRODUCTION 

A large amounfc $£  work has been done on the problem 
of designing airfoils that have high critical Mach 
numbers»  The NACA 16-series airfoils, presented in 
reference 1, have a thlekness distribution that gives 
unusually high critical Mach numbers for a given 
thickness-chord ratio.  This series of airfoil sections, 
however, has high critical Mach numbers over only a 
limited range of lift coefficients.  Many of the 
NACA 6-series airfoils, data for which are presented 
in reference 2,  have critical Mach numbers somewhat 
lower than those for the corresponding airfoils of the 
NACA l6-series but have high critical Mach numbers over 
a considerably larger range of lift coefficients.  The 
forward portion of the NACA 6-series sectfon's are 
designed so'that the pressure distribution forward of 
the point of minimum pressure becomes essentially flat 
at the extremities of the range of lift coefficients       _ 
for low drag.  For a given position of minimum pressure 
on the basic thickness form, this design condition gives 
an airfoil, shape that has a minimum increase in maximum-       - 
velocity ratio throughout the range of. lift coefficients 
for low drag. 

Because the mean line corresponding to a uniform 
chordwise distribution of load at the design lift coef- 
ficient  (a = 1.0)  has the highest possible critical 
speed for a given lift coefficient, this mean line has 
been most frequently used as the mean line .of 
NACA l6-series and NACA 6-series sections.  Although the 
uniform-load mean line has the optimum critical-speed 
characteristics for the mean line itself, an airfoil of 
finite thickness having this mean line will not necessarily 
have the highest possible critical speed for a given 
thickness and design lift coefficient.  The critical 
speed of an airfoil section is determined by the maximum 
velocity ocpurring on the airfoil surface.- If the mean 
line for a given thickness distribution is designed so 
as to cause the airfoil to carry lift-over the portions 
of the chord where the velocity is leas than the 
maximum, the airfoil will then be able to carry some 
lift and not have a velocity ratio greater ..than the 
maximum for the basic thickness form.  In order for the 
airfoil to carry the largest amount "of lift-without ;. 
decreasing the critical Mach number below that for the ^ 
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"basic thickness form at zero lift, the pressures over 
the upper surface of the airfoil must "be uniform and 
the pressure coefficient must equal that of the basic 
thickness form.- - 

For the portion of an NÄ.CA 6-series airfoil for- 
ward of the position of minimum pressure, the load 
distribution associated with angle of attack is optimum 
at the lift coefficient corresponding to the upper 
extremity of the low-drag range because at this lift 
coefficient the. pressure distribution over the. upper 
surface becomes uniform from the leading edge back to 
the original position of minimum pressure.  In order not 
to disturb the pressure distribution over the forward' 
portion of the airfoil, the optimum mean line for high 
critical Mach numbers should be designed to give zero 
load from the leading edge to the point of minimum 
pressure on the basic thickness form and to give a load 
distribution corresponding to uniform pressure over the 
upper surface from thi3 point to the trailing edge. 
Such a load distribution ordinarily corresponds to a 
large finite load at the trailing edge.  Previous 
experience with airfoils having mean lines designed to 
give finite loads at the trailing edge indicates that 
the load distribution over most of the chord is sub- 
stantially as specified but that the finite load ät the 
trailing edge is not realized in practice. 

The purposes of the present investigation are (1) to 
determine experimentally the extent to which the methods 
Just described are effective in increasing the design 
lift coefficient of an airfoil without-decreasing the 
critical Mach number appreciably below that of the basic 
thickness form and (2) to determine the effects of the 
corresponding unusual type of load .distribution on 
characteristics of the airfoil section other than the 
critical Mach number, such as pitching moment, maximum 
lift, and drag. The present investigation includes low- 
speed tests in the Langley two-dimensional low-turbulence 
pressure tunnel of five airfoil sections having the 
NACA 66(215)-016 basic thickness form.' Three of these 
sections have mean lines designed to carry various 
amounts of load back of the position of minimum pressure 
of the basic thickness form (0,6 chord) at the design 
lift coefficient. The other two airfoils have mean 
lines designed to carry a part of the total load 
uniformly over the entire chord. The tests consisted 
of measurements of lift, drag, and pitching moment at 
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Reynolds numbers of 3 x 10 , 6 x 10 , and 9 x 10° 
and at Mach numbers less than 0.17. Low-speed pressure 
distributions for each of the airfoils were determined 
at a Reynolds number of 6 x 10° through a range of 
angles of attack corresponding to a range of lift coef- 
ficients from large negative values to values beyond 
the positive stall. 

Definite recommendations concerning the use of the 
airfoils at high speed3 cannot be made because of the 
lack of test data at high Mach numbers. Additional data 
are also needed on the application of lateral-control 
and high-lift devices because of the unusual shape of 
the airfoils near the trailing edge. 

SYMBOLS 

c 

cd 

cdmin 

frmax 

-m a.c. 

'm c/4 
Hr 

M cr 

mean-line designation, fraction of chord 
from leading edge over which design load 
is uniform 

chord 

section drag coefficient 

minimum section drag coefficient 

section lift coefficient 

maximum section lift coefficient 

design section lift coefficient 

moment coefficient about aerodynamic center 

moment coefficient about quarter-chord point 

free-stream total pressure 

critical Mach number 
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p       local static pressure 

q0      free-stream dynamic pressure 

R       Reynolds number 

S       -oressure coefficient  -°-  
\  <lo 

x       distance along chord line measured from leading 
edge 

y       distance perpendicular to chord line measured 
from chord line 

a0      section angle of attack 

DESIGN OF THE AIRFOIL SECTIONS 

The basic thickness form for all the airfoils tested 
in this investigation vas the NACA 66(215)-0l6 airfoil 
section, which has minimum pressure at 0.6c from the 
leading edge and a thickness-chord ratio of 0.16. As 
previously discussed, mean lines were desired that have 
zero load from x/c = 0 to x/c - 0.6  and linearly 
increasing load from this point to the trailing edge. 
Because the relations obtained from the theory of thin 
wing sections are linear, the theoretical mean lines 
and load distributions can be obtained simply by 
addition of the ordinates and the corresponding velocity 
increments of component mean lines. 

The desired type of load distribution is obtained 
by a combination of a uniform—load mean line  (a = 1.0) 
with a mean line having uniform load from the leading 
edge- to 0.6c and linearly decreasing load from 0.6c to 
the trailing edge  (a - 0.6).  In order for the load 
to be zero over the forward portion of the airfoil, the 
design lift coefficient for the mean line of the type 
a = 0.6 must be -0.8 times the design lift coefficient 
for the mean line of the type a = 1.0; in order for an 
airfoil to have a design lift coefficient of 0.?.}   the 
sum of the design lift coefficients of the component 
mean lines'must equal this value. These conditions 
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are satisfied "by a mean line having the following 
components:  (l) a mean line of the type a =0.6 with 
a design lift coefficient of -0.8 and \2)  a mean line 
of the type a = 1.0 with a design lift coefficient 
of 1.0. The designation of the airfoil having the 
chosen basic thickness form and the aforementioned mean 
line is as follows: 

f a = 0.6,  c7 = -0.8 
NACA 66(215)-216 J i    "   > 

I a = 1.0, ol±  =-- 1.0 J 

Further details of the numbering system for this type 
of designation are discussed in reference 2, In order 
to determine the effects of variation in camber, two 
additional airfoil sections having theoretical design 
lift coefficients of 0.3 and 0.4 were derived.  These 
airfoil sections are: 

I a = 0.6,  cl = -1.2 I 
MCA 66 (215)-316 1 . i   ._  V 

^ a = 1.0,  ci± =  1.5 J 

j a = 0.6,  C7,. = -1.6 ! 
NACA 66 (215 )-4l6 <• > 

L a = 1.0,  c,  =  2,0 j 

For the three airfoils the theoretical pressure 
distributions at the design lift coefficient, presented 
in figure 1, indicate that even the airfoil designed for 
a lift coefficient of 0.2 has theoretically a slightly 
higher maximum value of the pressure coefficient S, 
and hence a lower value of the critical Mach number, than 
that for the basic thickness form. The experimental 
pressure distributions, however, were not expected to 
show this decrease in critical Mach number because of 
failure to realize fully the theoretical load dis- 
tribution. 

Two morp airfoils were investigated for the purpose 
of determining the extent to which the critical Mach 
number characteristics of airfoils cambered with a 
uniform—load mean line could be improved by increasing 
the portion of the load carried by the rearward part of 
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the airfoil while holding uniform the load carried by 
the forward part.  The two airfoils are: 

NACA 66 (215)-216 

NACA 66 (215)-216 

j'a = 0.6, cljL = -O.5 ^ 

|a = 1.0, ol± ' = 0.7J 

I a = 0.6, c7  = -0.5 j 

l^a = 1.0, ol     -.   O.5J 

The contours and corresponding theoretical load 
distributions for the five airfoil sections considered 
in this investigation are given in figure 2.  Ordinates 
are given in tables I to v. 

MODELS AND TESTS 

Models of the five airfoil sections were built of 
mahogany laminated in the chordwise direction.  Each 

model had a chord of 2I4. inches and a span of 35^ Inches. 

The models were prepared fox» standard tests in the 
Langley two-dimensional lew-turbulence pressure tunnel 
(TDT) in the manner described in reference 2. 

Lift data were obtained from measurements of the 
pressure reactions on the floor and ceiling of the 
tunnel, drag data were obtained from measurements by 
the wake-survey method, and pitching-moment data were 
measured with a torque balance.  Details of the methods 
of obtaining the data are given in the appendix of 
reference 2. 

Lift, drag, and pitching-moment data were obtained 

at Reynolds numbers of  3 x 10 ,  6 x 10°,  and 9 x 10° 
for models in a smooth condition,  pressure-distribution 
data for each model were obtained at a number of angles 
of attack corresponding to a range of lift coefficients 
from large negative values to values beyond maximum lift; 
these data were obtained for the smooth models at a 

Reynolds number of 6 x 10 .  With a standard roughness 
applied to the leading edges of the models, lift and 
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drag data were'obtained at a Reynolds number of 6 x 10 « 
This roughness consisted of approximately "0.011-inch 
grains of carborundum applied to the airfoil surface 
over a surface length of 0,08c measured from the leading 
edge on both upper and lower surfaces. The grains were 
thinly spread to cover 5 to 10 percent of this area. 

' RESULTS 

The experimental pressure distributions are 
prosented in figures 3 to 7» Lift, drag, and"pitching- 
moment data for the five airfoil sections are presented 
in figures 8 to 12.' The force data have been corrected 
for the constricting effects-of the tunnel walls by 
equations (37) t° (k-0)   in the appendix of reference 2, 
For the present airfoils these equations are reduced to 
the following simplified forms, where_..the primed values 
represent the values measured in the tunnel: 

oz ~  0.27J+OI» 

a0 = 1.015ao'  ' 

c„   „   ~ 0.989c•    '  t mo/k '      mo/hr 

cd = O.989V 

Corresponding corrections have been applied to the 
pressure-distribution data.' 

DISCUSSION 

Because only low-speed data were obtained, com- 
parisons of the various'airfoil sections are made on 
the basis of predicted critical Mach numbers.  In 
general, critical Mach numbers (the critical .Mach number 
is defined as that free-stream Mach number at which the 
local velocity of sound is first attained) predicted 
from low-speed, experimental pressure distributions are 
in good agreement with high-speed-test results. This 
critical Mach number is somewhat lower than and is to 
be distinguished from the Mach number corresponding to 
the force breaks. 
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The critical Mach numbers presented in figure 13 
were obtained from the theoretical and experimental low- 
speed pressure-distribution data by the von Karmfin 
method by use, of the curve presented on page 383 of 
supplement IV, reference 2.  The curves of the critical 
Mach numbers corresponding to the theoretical and 
experimental low-speed pressure distributions of the 
present airfoil sections are compared with similar data 
for airfoil sections having the same basic thickness 
form and the same effective design lift coefficient (the 
lift coefficient corresponding to the center of the 
range of high critical Mach numbers as obtained from the 
experimental'pressure distribution), but having a \miform- 
load mean line (a ~  1.0).  Although the theoretical and 
effective design lift coefficients may be seen to differ 
considerably for the newer airfoils, the data of refer- 
ence 2 show that the effective and theoretical design 
lift coefficients are substantially equal for the air- 
foil sections cambered with the uniform-load mean line 
for moderate design lift coefficients.  Numerous pressure- 
distribution measurements have also' shown that the theo- 
retical and experimental low-speed pressure distributions 
for the latter airfoils are in good agreement at low and 
moderate lift coefficients. 

The data of figures 13(a) to (c) show that, for the 
airfoils having zero load from the leading edge to the 
position of minimum pressure, the effective design lift 
coefficients are less than the theoretical coefficients 
and this discrepancy Increases with increase in camber. 
For these airfoils the maximum critical Mach numbers 
obtained from the experimental pressure distributions 
are equal to or greater"than the maximum critical Mach 
numbers obtained from the theoretical pressure dis- 
tributions.  The critical Mach numbers obtained from 
the experimental pressure distributions increase with 
increasing lift coefficient in most of the range of 
high critical Mach numbers and are a maximum between 
lift coefficients of 0.2 and 0.3*  These maximum 
critical Mach numbers are approximately 0.025 greater 
at these lift coefficients than the critical Mach 
numbers for the airfoils having the uniform-load mean 
line.  The results presented in figures 13(a) to (c) 
indicate that the airfoils have an effective design lift 
coefficient of approximately 0,1 and have maximum 
critical Mach numbers at normal lift coefficients for 
high speed that approach the maximum critical Mach 
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number for tfhe basic thickness form at zero lift.  The 
difference between .the critical Mach number.of the basic 
thickness form and of the cambered airfoil sections 
increases with increasing camber. 

For the' two airfoil sections carrying a portion of 
the load from the leading edge to the position of minimum 
pressure (figs. 13(d) and (e)), the predicted critical 
Mach numbers obtained from the experimental and theo- 
retical low-speed pressure distributions are_much closer 
in agreement than for the other three airfoils.  These 
two airfoil sections show small gains in critical Mach 
numbers as compared with the airfoil sections having the 
uniform-load mean line, 

A comparison of the theoretical pressure dis- 
tributions at the design lift coefficient with the 
experimental pressure distributions haying a load dis- 
tribution over the forward portion most nearly like the 
design load distribution is given in figure 3J4.. 
Figures lif(a) to (c), which present data for the three 
airfoils with zero load from x/c = 0 to x/c = 0.6, show 
successively greater discrepancies between the experi- 
mental and the theoretical pressure distributions with 
increase in design lift coefficient.  At the design 
lift coefficient, theoretically, no Toad should be 
observed over the forward portion of these airfoil 
sections.  This condition is not fulfilled because of 
the failure to realize the design load over the rearward 
portion of the airfoil.  In figures ll\.[a)   and (b) the 
values of maximum pressure coefficient for the experi- 
mental pressure distributions are in_good agreement with 
the theoretical values.  The data presented in 
figures li).(d) and (e) indicate that the agreement between 
the experimental and theoretical pressure distributions 
becomes progressively better as the load on tRe rearward 
portion of the airfoils is decreased. 

The low-speed aerodynamic data for the airfoils con- 
sidered in this investigation are given in figures 8 to 12 
and are summarized in table VI.  A comparison of-these 
data with those for the NACA 66-series airfoil sections 
(reference 2) having the same thickness and approximately 
the same effective design lift coefficient with the 
uniform-load mean,  line indicates no large difference in 
the maximum lift coefficients or in the drag coefficients 

in,the low-drag range.  At a Reynolds number of 9 x   10 
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the -newer  airfoils having-theoretical design lift  coef- 
ficients  greater than 0.2 show a progressive  decrease 
of  the  lowi-drag range with increase  in camber  and show 
a somewhat  larger  initial increase .in drag coefficients 
at the upper  end of the rangelof  low drag coefficients 
than the  corresponding NACA 66-series   airfoils  with the 
uniform-load mean line.     The  test  data for the  newer 
airfoils  show    a  jog in the-lift  curves   at the  upper end 
of the-low-drag range.     The magnitude  of .the   jog. 
decreases   as  the Reynolds'number.is   increased from 
5  x 10    to  9 x 10   .     For the  airfoils  with a theoretical 
design lift  coefficient  of  0.2 the  jog in the  lift  curve 

£>' ' • •-• at  a Reynolds  number  of  9 x  10     i3  very small  and has 
approximately the  same magnitude .as  the   jogs  found for the 
NACA 66-series. airfoils   (reference  2)  having" approxi- 
mately the  same  effective  design lift  coefficient  and the 
uniform-load mean line.     The   jog,   however,   for "the  newer 
airfoils  with a theoretical.design lift  coefficient , 
of  0.3  and 0.1; is'greater  at  a Reynolds ' number  of 9- x  10" 
than the   jogs  for  the   corresponding NA0A 66-series   air- 
foils   (reference  2)  with'the uniform-load mean line  or 
for the   other  airfoils   of  the  present paper..     The magni- 
tude   of the   jog  appears  to  increase  with' increase "in 
theoretical design.lift coefficient. 

The pitching-moment  coefficients  of  the  newer  air- 
foil sections   are   larger than 'thos'e for  the  NACA 66-series 
alrfoil3   (reference   2)  having the   same  effective  design 
lift  coefficient with the  uniform-load mean line but 
are  not nearly so  large   as  the pitching-moment  coef- 
ficients   corresponding to  the  theoretical load dis- 
tribution. 

CONCLUSIONS 

. Although recommendations  concerning the. use  of the 
airfoils  at-high speed-s  cannot be 'iriäde because  of. the- 

lack of  test data  at high Mach numbers,"  low-speed "tests 
of five  JTACA 66-series   airfoil sections having "mean 
lines   designed to give  high critical Mach numbers   indi- 
cated the  following conclusions; 

1.     An effective  design lift coefficient   (the  lift 
coefficient corresponding to the  center of the range  of 
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high critical Mach numbers as obtained from the experi- 
mental pressure distribution) of approximately 0.1 was 
obtained for several airfoil sections without causing 
the maximum predicted critical Mach numbers to be 
appreeiably less than the critical Mach number for the 
basic thickness form at zero lift. 

I 
2. - The maximum lift coefficients and the drag 

coefficients in the low-drag range were approximately 
the same for these airfoils as for the NACA 66-series 
airfoil sections having the same thickness and approxi«» 
mately the same effective design lift coefficient with 
the uniform-load mean line. 

5» The low-drag range at. a Reynolds number of 
9 x 10  decreased with Increase in design lift coef- 
ficient above a value of 0.2. 

I)..  The pltching-moment coefficients were larger 
than those of airfoils having the same effective design 
lift coefficients with the uniform-load mean line but 
were not nearly so large as those corresponding to the 
theoretical load distribution, 

Langley Memorial Aeronautical Laboratory 
National Advisory Committee for Aeronautics 

Langley Field, Va., November 19, 19k1? 
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TABLE I 

ORDINATES OF THE 

fa = 0.6, 
1.0, 

fa = 0.6, °l, = -0.81 

AIRFOIL SECTTOH 

[Stations and ordlnates given In 
percent of airfoil ohordj 

Upper surface 

Station Ordinate 

Lower surface 

Station Ordinate 

L.B.  radius i    1.575 
Slope of radius  through L.B.t    -0.017 

TABLE III 

0RDINATE3 OF  THE 

HACA 
fa = 0.6,    al, = -l.fi"! 66C2l5)-4i6 [K „ 1>0f    0iJ _   ZJ 

AIRFOIL SECÄ0H 

(Stations and ordlnates given in 
percent of airfoil chord] 

Tipper surface 

Station    Ordinate 

«.«8 
69.227 
74.U21 
79.666 
84.902 
90.670 
95.108 

100.000 

Loner surface 

Station 

.459 
•701 

I.I90 
2.420 
U.893 
l-Ml 

14.849 
19.851 

29.896 
34.958 
39.996 
45.075 
50.183 

Ordinate 

-1.796 
-2.469 

i: 

L.E.  radiust    1.575 
Slope of radius through L.E.« -0.035 

TABLE II 

OHDINATES OF THE 

HACA 
fa = 0.6,    °l«  = -1.21 

66(215)-3l6-^ ,  n      c, ,   cT l> » 1.0,   ait =   1.5J 

AIRFOIL 8ECTI0H 

(Stations and ordinates given in 
percent of airfoil chordj 

Upper' surface 

Station    Ordinate 

90.053 
95.082 

100.000 

Lover surface 

Station    Ordinate 

12: 

0 
-1.199 

.2.i46 

4*. 192 
4.869 -m 
-7422 

L.E.  radius«    1.575 
Slope of radius through L.E. -0.026 

SABLE IT 

ORH£ HATES OF THE 

NATIONAL ADVlSÖftY 
ccmxrrrn f« MJKXUUTICS 

HACA 66(215)-2l6 

AIRFOIL SECTION 

a = 0.6, "l^ = -0.5' fa = 0.6, 

ta = 1.0, 0.7. 

(Stations and ordlnates given in 
percent of airfoil ohordj 

Upper surface 

Station Ordinate 

.71B 

E-S12 
7-035 

Lower surface 

Station Ordinate 

L.E. radius«    1.575 
Slope of radius through L.E.«    0.021 
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TABLE V 

ORDIHATES OP THE 

HACA. 
fa = 0.6, °l, = -0.31 

"<W**l B ,.0, „,[. 0.5| 
AIRFOIL 3ECH0H 

Cstations and ordlnates given in 
percent of airfoil ohord} 

Bpper surfaoe 

Station   [Ordinate 

6?-9pk 
7U.9U5 
79.990 

90.01(8 
95.038 

100.000 

vm 

Lower surfaoe 

Station   I Ordinate 

515 

10.07 

26!o60 
25. 
JO. 
55- 
40. 
Ii5.uju 

8:S& 
60.091 
65.113 
70.095 
75.055 
80.010 
au.972 
89.952 
9ft.9&2 

100.000 

i 

L.E. radiust 1.575 
Slope of radius through L.E.t    O.Olf.6 

NATIONAL ADVISORY 
COHKITTEE FO« AERONAUTICS 
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TABLE VI 

SUMMARY OP  AERODYNAMIC  DATA 

[R = 9 x 106] 

NACA airfoil aection 

fa = 0.6, 
66 (215)-216   <j 

[_a = 1.0, 

07. 
"i 

-0.81 

1.01 

fa = 0.6, 
66(21s\-*>l6   < 

[a =r i,o, 
'H 

\ —^ 1  J 

-I.2I 

X.5J 

66(215)4^.6 
a = 0.6,   07,   = -1.6 

I a    —    T     n 
1    LA          J. *   W , 

66(215)-216 
a = 0.6, 

a = 1.0, 
I*  ~ I 

-0.5 

O.7 

66(215)-216 
a- 0.6, 

a = 1.0, 
4i 

c,    - 

-O.3 

0.5. 

min 

O.OOji^. 

0.005i] 

0.0027. 

0,0035 

0.003^ 

max 
Smooth 

1.1+7 

1-51 

1.55 

1.55. 

1.^3 

\ = 6  x 106 
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Fig. 1 NACA TN No. 1276 
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NACA TN No. 1276 Fig. 13a 

(a)     NACA 66(215)-216 airfoil section. 

Figure 13 .- Comparison of the predicted critical Mach, numbers obtained 
from the theoretical and experimental low-speed pressure distributions. 
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Fig. 14a NACA TN No. 1276 
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(a) NACA 66(215)-2l6[a = 1.0, ejj » l.oj airfoil section. 

Figure llj..- Comparison of the experimental pressure distribution at the effective 
design lift coefficient with the theoretical pressure distribution at the design 
lift coefficient. 
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