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SUMMARY 

The aerodynamic load characteristics of a wing-body combination 
were determined experimentally from 0.80 to 1.03 Mach number for angles 
of attack up to 26 degrees. Two wings, both with 30' sweep of the 
quarter-chord line, taper ratio 0.2, aspect ratio 3, and thictiess of 
4 percent chord, but of different types of construction, were tested. 
One wing was of solid steel and the other was of plastic with an inner 
steel core. - 

.-_ a The load distributions for both wings were similar, but loads on 
the more flexible wing were somewhat reduced. The twist distributions 
for both wings were calculated. Some typical flow studies of the bound- 
ary layer are presented. 

lXlXODUC?I'ION 

Satisfactory stability characteristics have been obtained at sub- 
sonic speeds for thin low-aspect-ratio wings with moderate leading-edge 
sweep (ref. 1). In order to evaluate in detail the load and stability 
characteristics of this type of wing on a body of revolution throughout 
the transonic speed range, a wing with an aspect ratio of 3, a taper 
ratio of 0.2, 30° sweepback of the quarter-chord line, and with MACA 
65AOO4 airfoil sections was selected and the load characteristics are 
presented. The longitudinal stability characteristics are presented in 
reference 2. This wing is one of several wings being studied in a gen- . 
era1 program at the Langley 16-foot transonic tunnel. To date, the load 

? characteristics of other wings in the program have been published in L references 3, 4, 5, and 6. Data were obtained at Mach numbers from 0.80 
-. 

c 



2 NACA RM L57GO9a 

to 1.03 for angles of attack up to about 26O for two wings of the same Y 
geometry but constructed of different materials.. One wing was made of r 
steel and plastic in an attempt to devise a cheaper and faster method 
of wing construction. The other was a solid steel wing used for com- 
parison to check the effect of aeroelasticity and to establish the valid- 
ity of-data obtained with the less-rigid reinforced plastic wing. The 
twist distribution due-to aerodynamic loading was calculated for both 
wings. 
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Same typical flow studies of the boundsryiayer~are also presented. 

SYMBOLS 

wing span 

wing chord parallel to the plane of symmetry 

average wing chord 

mean aerodynamic chord 

wing section normal-force coefficient 

section pitching-moment coefficient about the wing mean aero- 
dynamic chord 

s 1.0 
wing-panel normal-force coefficient, cd& 

0.16 'nF b 0 

wing-panel pitching-moment coefficient about 0.23ct, 

s 

1.0 

0.16 
4 pressure coefficient, Q 

Mach number 

local static pressure minus the free-stream static pressure 

dynamic pressure 

distance parallel to the center line 

distance normalto the-plane of symmetry 

A 

L 
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T. a model angle of attack 

I 
8 angle of twist of the chord line measured in planes parallel 

to the plane of symmetry 

J Subscripts: 

L wing lower surface 

U wing upper surface 

MODEL DESCRIF'TION 

The general arrangement of the model is shown in figure l(a). The 
wing was mounted to the same steel body of revolution used in refer- 
ences 4 and 5. The fuselage had a fineness ratio of ll, an ogive nose, 
cylindrical center section and a boattail afterbody. The wing was swept 
30' at the quarter-chord line with a taper ratio of 0.2, and aspect ratio 
of 3, and NACA 65AO& sections parallel to the plane of symmetry. Two 
wings were constructed of different materials. Figure l(b) shows typical 
cross se'ctions of both wings. One was constructed entirely of steel with 
a leading-edge section and a trailing-edge section which was tongue and 
grooved to a center section. The spaces left in the grooves were used 
as ducts for the pressure tubes to the orifices. The other wing was con- 
structed in such manner that a steel core with a thin brass plate at the 
trailing edge was surrounded with the wing pressure tubes, and then 
polyester resin was poured about the structure to form the WFng contour. 
This wing hereinafter is called the plastic wing. 

The twist characteristics for these wings were determined by the 
method described in appendix A. The steel wing was found to be less than 
half as flexible as the plastic wirig. The influence coefficients Aij 
and Bij (see appendix A) used to calculate the twist were as follows: 

For the steel wing: 

I I A,j x lo-5 at j = - 
- i' 

12345 

1 0 0 0 -1 -4 

; -2 -2 6 -2 -8 -13 -28 
4 1 i ; 2 -27 
5 1 4 5 12 -5 

1 I I Bij x lo-5 at j = - I 
I 

3 4 5 

0.1 0.2 -0.3 

;:; 3:: :; 
4.9 2:: 10.5 
4.8 37.9 
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For the plastic wing: 
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x 10-5 at j = - 
1 

1 0 -2 -3 -6 -11 
-1 

4; ; 
7 -7 -22 -34. 

-100 -78 

5 2 -69 

i 
I 

1 

?' 
4 
5 

I Bij x 10-5 at j = - 

t- 1 1 

0 0 
-0.1 -0.1 

.l .l 

.2 .2 

.2 .2 

2 3 2 3 

0.3' 0.3' 1.0 1.0 

t 

1.9 1.9 1.8 

;:; 
::: 

;:; 1X 10.4 
3.5 3.5 Il.1 Il.1 

where Aij and Bij represent the twist in degrees measured parallel 
to the angle-of'=attack.p.lane at the.Jth station...due-to-a load or moment 
at the jth station, respectively. The five spanwise stations chosen 
were located as follows: 

Station 

1 0.245 
.4X 
.580 
,750 
l 915 

A better ccqarison of the twist-characteristics, however, of the steel 
and plastic wing is shown in figures 2(a) and (b). The plots show the 
effect of a unit-loading applied at .any spanwise statLon (abscissa), on 

the particular spanwise stations 1 through 5, for_loadings at the 25- 
and 65-percent-chord lines. The main difference between the two plots 
re-suits from a change in the stiffness and a shift of the elastic-axis 
location of the two wings. If the elastic axis is defined as that point 
of the local chord which gives zero twist when a load is applied at the 
point, then figure 2 indicates the position of the elastic axis. The 
plots show that the elastic axis of the-plastic wing passes through the 
0.25~ at about the 0.75b/2 station, while that of the steel wing passes 
through the 0.25c.atthe 0.85?1/2 station. Inboard of-these spanwise--sta- 
tions the elastic axis lies behind the 0.25~ line (positive-values of 
twist), and outboard the axis lies ahead of the OT25c line (negative 
values of twist). 

The rows of pressure orifices were located at 16, 25, 40, 60, 75, 
and 95 percent semispan stations for b.oth the steel and plastic wings. 
In each row on both the upper and-lower surfaces, the orifices were 
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located at 1, 2, 5, 7, 10 percent c and at intervals of every 5 percent 
chord thereafter up to the B-percent-chord station. 

The tests were conducted in the Langley 16-foot transonic tunnel, 
which is described in reference 7. The Mach number range extended frcgn 
0.80 to 1.03, which corresponded to a Reynolds number range from about 
7 x lo6 to 8 x 106 (based on the wing mean aerodynsmic chord). The maxi- 
mum angle-of-attack range extended from -2O to 26O in 2O increments. 

The pressure data were obtained simultaneously with the force data 
presented in reference 2. The wing pressures were recorded by photo- 
graphing mercury manometer boards. The data were then processed by elec- 
tronic calculating machines, which plotted and tabulated the results. 

At the termination of the pressure program, a study was made of the 
flow in the boundary layer of the plastic wing for a reduced Mach number 
and angle-of-attack range. The technique used in reference 5 was employed 
to render the flow visible. The technique entails painting the wing sur- 
face black and then applying a white ground-glass paint similar to china 
clay. The wing therefore appears white when dry. Wetting with a clear 
fluid causes the black sublayer to become visible. Thus, by emitting 
fluid from a point source on the wing in a stream, the fluid path in the 
boundary layer is traced. As the fluid trace changes with time, the his- 
tory of the trace tisappears as a result of the evaporation of the fluid, 
so that the existing trace represents an average flow for a short interval 
of time. For these tests clear varsol was used as the, liquid agent. The 
point sources were particular pressure orifices through which the fluid 
was forced. The locations of the sources were as follows: 

1 
L- 0.25 B 

0.5 
.lO 
915 
.20 
-25 

-s-B 

045 
-65 
.80 
l 90 

0.40 8 

o-5 
s--m 

-15 
.20 
025 
935 

2; 
.80 
090 

X 
F at - 

o-5 
m-m- 
-m-- 
---m s--s 

l 25 -25 
-s-w -w-m 

l 45 -45 
-65 -65 
.80 .80 
090 090 

o-5 
-w-s 
-m-m 

c The flow studies were recorded photographically. 

0.93 !j 

0.5 
s-w- 
---m 
-s-m 
w--m 
-B-m 

.45 
m-m- 

.80 
w--w 
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ACCURACY OF MEXWREBEXCS 

Sufficient time was allowed after a particular test--condition was 
reached for the pressure manometer tubes to settle within about 1 percent 
of the ultimate value of the manometer level. 

The indicated angle of attack was corrected for tunnel-flow angu- 
larity. Based on readout-accuracy and repeatability, the angle of attack 
and Mach number are believed to be accurate within the following limits: 

a, deg. ........... . .................... &Cm01 
M ................................ +O.O@ 

HESUDIS AND DISCUSSION 

Flow studies.- Sample photographs of the flow on the right plastic 
wing are presented in figure 3. No general discussion of swept-wing flow 
is attempted here. Only those features of the flow studies which repre- 
sent significant characteristics to be noted in the following wing pres- 
sure discussion are covered. A general discussion of the flow over swept 
wings may be found in references 8, 9, and 10. 

Some of the features of the-boundary flow which can be noted in the 
photographs of figure 3 are the indications of shock waves, the indica- 
tions of flow separation, and the indications of vortex-type flow. 

Shock waves are frequently indicated by the fluid path where there 
are abrupt changes of the streamlines. Note in figure 3(a) at M = 0.9 
that shadowgraph traces.of the waves are visible atangles of attack of 
2' and 4' (indicated by the arrows on the figure), and note how the fluid 
lines are altered w'nere they intersecethe wave. The location of the 
waves is more-.obvious at the- higher angles of attack by the- more abrupt 
turning of the flow. 

Separation first appears as an irregular darkened region generally 
increasing in area with increasing angle of attack. For this wing there 
appear to be two different areas where separation may commence, depending 
on the Mach number. At M = 0.80 for example, figure 3(a) at a = 4’ 
shows the separation to start along the leading edge near the wing tip. 
This results from a combination of a swept leading edge, a smallleading- 
edge radius, and a thin wing. .At the higher Mach numbers leading-edge 
separation as such occurs only at much higher angles of attack. (Com- 
pare 0.80 with 0.94 and 1.03 Mach numbers of fig. 3(a) for a = 60.) 
However, separation does start near the tip at the trailing e e before 
the leading-edge separation occurs. 3 See figure 3(a) at a~ = 6 for 
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M = 0.94 and figure 3(b) at a = loo for M = 1.03. This separation 
appears to stem from the intersection, in the vicinity of the wing tip, 
of the shocks originating at the leading edge and near the trailing edge 
of the wing-body juncture. Both types of separation extend inboard with 
increasing angle of attack. 

Once separation occurs, the existence of vorticity in the flow above 
the wing is indicated in the boundary-layer traces by the circulation of 
the fluid lines in a counterclockwise direction. For exemple, observe 
the photographs for M = 0.80 at the higher angles of attack. A line 
through the aftermost points along each of the indicated streamlines 
should coincide with the projection of the vortex core on the wing sur- 
face. Note that at a = 6O, the vortex cone sheds near the tip and the 
point of shedding progresses inboard with increasing angle of attack, as 
does the separation. At a = lg" 
at about Om23b/2. 

(fig. 3(c)) the vortex appears to shed 
The vortex strength at this angle of attack is much 

greater than at the lower angles of attack, as is shown by the accumula- 
tion of the fluid near the vortex origin. 

The origin of the vorticity at M = O.& and M = 1.03 appears to 
be in the vicinity of the intersection of the shock waves where the sepa- 
ration forms. Vorticity is permitted at the shock intersection since 
different entropy changes occur inboard and outboard of the intersection. 
The angle of attack at which this vortex forms increases with Mach number. 
With increasing angle of attack at the higher Mach numbers, the vortex 
flow finally reverts to a vortex generated along the leading edge once 

the leading-edge separation occurs at the higher angles of attack. 

Chordwise pressure distributions.- A tabulation of the chordwise 
pressure coefficients for all test conditions for the steel wing is pre- 
sented in table I. Figure 4 presents a comparison between the chordwise 
pressure distributions for the plastic and steel wings. As is noted, 
there are minor differences in the angles of attack for the two wings. 
In general these differences are of the order of the accuracy of meas- 
urements of these angles (~O.lO"). The differences in the pressure coef- 
ficient with one exception m&therefore be considered to be caused prin- 
cipally by aeroelastic effects. A significant difference in the varia- 
tion of the chordwise pressure distributions exists between the two wings 
at angles of attack from about 2' to 8’ at a Mach number of 0.80. As 
this Mach number was the first for which data were obtained, the dis- 
crepancy suggests a temporary difference in the leading-edge surface 
conditions for the two wings. The plastic-wing flow studies of fig- 
ure 3(a), which were taken after the pressure tests, for angles of 
attack of 4' and 6' at a Mach number of 0.80 indicated separation at the 
outer spanwise stations, but the pressure distributions of the plastic 
wings indicated attached flow. The outboard stations of the plastic 
wing generally show the effect of decreased local angles of attack due 
to load when compared to the steel wing. 
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For either wing at the low angles of attack the increase in load 
coefficient progressing toward the tip illustrates the effective span- 
wise increase of angle of attack induced by the trailing vortices of a 
highly tapered swept wing. Consequently, the separa%ion appears first 
at the tip and progresses inboard with increasing angle- of attack as 
indicated by the flow studies of figure 3. 

The pressure distributions on the upper surface are fairly constant- 
over most of the wing panel at an angle of attack of about-20°, which of 
course indicates separation. Increasing the angle above 20° produces 
more -negative pressure coefficients and, in addition, the innermost-sta- 
tion shows signs of the streamlines being turned downward toward thewing 
surface; that is, the pressures near the trailing edge begin to recover 
or increase in a positive sense. As the angle of attack is further 
increased this effect tends to progress outboard. These pressure changes 
are believed to be- caused by the change in location and the increasing 
strength of the vortex that-6 shown in figure 3 at M = 0.80. At. 
M = 0.94 to 1.03 for the high angles of attack, the distributions near 
the root are also influenced by the strong shock wave shown by the chord- 
wise distributions. 

Spanwise load distributions.- It is apparent from the chordwise 
pressures that the type of wing construction, with some exceptions, has 
only minor effects on load distribution; therefore, the spanwise load 
distributions are presented only for the steel wing in figure 5. The 
distributions are nearly elliptical at the low angles of attack, but as 
the angle of attack increases, the load distributions tend to become 
triangular, with the triangular loading commencing at the tip. The 
triangular distribution spreads inboard as separation forms with further 
increase--of angle of attack.. At. the angles of attack where the load dis- 
tribution is elliptical inboard and triangular outboard, increasing Mach 
number tended to reduce the extent of the triangular loading. The impli- 
cation is that increasing Mach number at a high constant angle of attack 
extends the attached flow region outboard. This implication is verified 
by the flow studies (fig. 3(c)). Note-that at angles of attack of 15O 
and 170, the higher the Mach number, the larger the region of-attached 
flow. 

Panel loads.- The variation of the integrated wing loads with angle 
of attack is shown in figure 6 for the kBt--Mach number range. If com- 
pressibility effects are considered, the load-carrying capacity per unit 
angle of attack should increase to a maximum at approximately M = 1.00. 

The data show that, for CN values up to about 0.6, the maximum 
load-carrying capacity per unit angle of attack occurred at M FJ 0.94. 
For CN values from 0.6 to the highest test value, the maximum load- 
carrying capacity occurred at M = 0.98. 
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A comparison of the variation of the panel pitching-moment coeffi- 
cient about the 0.25~' with normal-force coefficient and the wing-body 
pitching-moment data of reference 2 is shown in figure 7. The changes 

dc, of the slopes dcN with normal-force coefficient agree in general with 

those of the data of reference 2. The absolute differences in - dc, at 
dCN 

a given normal-force coefficient are due to the absence of the fuselage 
stability contribution in the present data. 

Center of loads.- Figure 8 presents the exposed panel load centers 
and the local section load centers for the angle-of-attack and Mach num- 
ber range of the tests. The spanwise center of load was located at 
approximately 50 percent of the semispan for all test conditions. The 
most rearward position was at about 46 percent of the mean aerodyn&Ic 
chord for the panel load centers and 46 percent of the local chord for 
the section load centers. 

Increasing angle of attack up to about 20° tended to shift the 
panel center of load rearward and inboard. The single data point for 
a above 20° shows a tendency for the center of load to become invariant 
with the higher angles of attack. In general the effects of changes in 
angle of attack on the center of load decrease with increasing Mach num- 
ber; this result is to be expected since the chordwise load distribution 
becomes more rectangular as the flow becomes supersonic wer most of the 
wing. 

F Twist distribution.- Combining the irfluence coefficients and the 
integrated normal forces and moments in the manner described in appendix A 

4 ' or by the method of reference 5 yields the wing spanwise twist distribu- 
tions. The dynamic pressures corresponding to the measured loads sre 
presented in figure 9 for the test Mach number range. Calculations were 
made for both tings at angles of attack of 4', 8O, and 20° and for 
M= 0.80 and 1.00. A comparison of the resulting spanwise twist distri- 
butions for the steel and plastic wings is presented in figures 10(a) 
and 10(b). At a = 20° and M = 1.0 the calculated twist angle of the 
tip of the plastic wing was -O.g" as compared to -0.4O for the steel wing. 

CONCUTDING REMARKS 

. 

The following remarks are drawn from the loads investigation of an 
all steel wing and a geometrically identical reinforced plastic wing. 
Both wings have 50° sweepback of the quarter chord, a taper ratio of 0.2, 
and embody NACA 65AO& airfoil sections. 

t 
The chordwise pressure distributions for the steel and plastic wings 

were similar for the test range with same exceptions at Mach number 0.80. 
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However the type of construction had only minor effects on the chordwise * 
and spanwise load distributions. The order of magnitude of the tip twist 
was calculated at a Mach number of 1.0 and an angle of attack of 20° to 
be -0.9' for the plastic wing as compared to -0.4' for the steel wing. e 
The spanwise load.distributions were nearly elliptical at the low angles 
of attack, but at the higher angles the distributions tended to become 
triangular ccmrmencing at the tip. The center of load on the wing panels 
moved rearward and inboard with increasing angle of attack for all Mach 
numbers. !l?he movementof the load center with angle of attack decreased 
considerably with increasing Mach number. 

Langley Aeronautical Laboratory, 
National Advisory Committee for Aeronautics, 

Langley Field, Va., June 19, 1957. 
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APPENDMA 

METEOD OF COMPUTING WING TWIST DUE TO AERODYNAMIC ICADmG. 

If the spanwise and chordwise distribution of aerodynamic loading 
of an elastic wing are known, the twist distribution of the wing can be 
calculated, as follows 

+} = CA1 (13 + bl{m} 

where the influence coefficients are defined as the elements of the 
squsre matrices [A] and [B]. 

The elements Aij and Bij represent the twist at the ith span- 
wise station due to a load or moment at the jth station. 

The spanwise load distribution and the spanwise pitching-moment 
distribution are elements of the column matrices iI 2 and (1 m , respec- 
tively, where the elements Zj and 'pj are the integrated loads and 
moments respectively Over the jth spanwise segment; that is, 

and 

= V'E "z s J/n C2 
"J (j-l)/n cm c'E d? 0 

where 

n number of spanwise stations 

C’ mean aerodynamic chord 

E average chord 

C local chord 

c 
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The setup for measuring twist with mj.rrors is shown in figure 11. .s 
The technique employed for obtaining the influence coefficients involved 
principally the use of mirrors, linear-scales, and a transit: Loads were 
applied-at the desired points along the wing. A diagram IUustrating the - 
twist measurements is shown below: 

where 

&O zero twistreading 

ae 

Eyepiece 

d > 

“0 

ae reading due to twist 8 

A change in the angle 8 of the mirror required a change in the scale 
reading as sighted through the eyepiece. Small translations of the 
mirror up or down have little effect on the scale reading. Thus, only 
twist about the y-axis (perpendicular to the plane of the paper) is 
observed. 

Loading at the jth spanwise station of the 0.25~ yields the influ- 
ence coefficients due to normal force of the ith spanwise station. ThUS 

where 

elm1 $ tan -1 &@j ( - "Oil > 
d - 
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Loading at the jth spanwise station of the 0.65~ yields the influ- 
ence coefficients due to a moment about the y-as through the 0.25~ of 
the ith station; thus, 

eio.65~ 

Bij = 
Load j - Aij deg 

(0.65~ - 0.25~)~ In-lb 

where 

eio.65~ 
= $ tan-1 ( &ej - ao ) 

j 0.65~ 
d 
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-.093 
-.oa 
-.O,, 
-.Ol# 

.,47 
-.m4 
-a57 
-.a, 
-.ar, 
-.*47 
-.a0 
-.I*, 
-.225 
-.115 
-.233 
-.128 
-.*21 
-..?le. 
-.110 
-.,94 
-.I61 
-.,*1 
-.117 
-.OBh 

.030 

I:::: 
-,347 

1:::: 

1:::: 
-a74 
-.*50 
-.2-t* 
-.a4 
-.a9 
-.I21 
7190 

1:::: 

1:::: 
-.lU 

.%I 
-,.Wl 

-.7% 
-.571 
-.,I0 
-.,a4 
-.a10 
-.,O, 
-.?.*7 
-.*a, 
-.255 
-.244 
-.P,, 
-a42 
-.2?.1 
-.Pl, 
-.I51 
-.159 
-.131 
-.101 

.*91 
-.909 
-.I*, 
-.x5 
-.155 
-.504 
-.401 
-. 36, 
-.337 
-.51, 
-.30* 
-,*a9 
-.*.I, 
-.P45 
-.I45 
-.211 
-.,a 
-.I58 
-.113 
-.om 
-.070 
-.OY 

.oo, 

-.902 
-.u* 
-.u. 
-do01 

I:::: 
-.lo+ 
1:::: 
1:::: 
314, 
-.14, 
-.11* 
-.141 
-.141 
-.14* 
1::;: 
-.09, 
-a#* 
1:::: 

do, 
.ooI 
.a7 

.MI 
96’11 
-.731 
-.715 
-.mr 
-.&II 
w.54 
-..19 
-.,I* 
-.IZ, 
-,412 
9421 
-.,n 
-.x20 
-.200 
-.2*, 
-.x1 
-.1n 
-.*,9 
-.I57 
-.115 
-.OW 
-.om 
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Prsasw cmKlclen& P, at 

O.lBb/; O.Zb/Z 0.4&/l O.Wb/t 0.%+/f O.Ssb/Z 

D = x3.95- II - O*.O L - 17.2v 

,022 
-1.10. 
-1.2.5 
1::::: 
-1.OPI 

-1.079 
-1.009 
2:;:: 

-.947 
-.957 
-.9*0 
-.w* 
-.~I, 
-.a15 
-.I,. 
-.010 
-.I19 
-.I*9 
-.7*5 
-.*91 
-.*** 
-.*,* 
-.*1, 
I::“,: 
-.5*, 
-..94 

-1. 1 

::E: 
-.*99 
-.‘PB 
-.*w 
-.*9* 
V.9, 
-.*a9 
-.*a0 
-.‘I, 
-.*** 
-.‘a 
-.*,0 
-.*4, 
-.‘,O 
-.**5 
-.‘*I 
-.*01 
-.119 
-.,a* 
-.1** 
-.5*1 

-.‘*I 
-.*** 
-.*** 
-.‘I, 
-.‘I1 
-.*11 
-.*a4 
-.*OO 
-.,9* 
-.59, 
-.I91 
-.59, 
-.,9* 
-.I90 
-.,*I 
-.,I* 
-.,I5 
-.,I‘ 
-.I19 
-*Y/b 
-.%b 
1:;;: 

-, 33, 
-.49, 
-,491 
-.,a 
-.491 
-a491 
-.*9* 
-.49* 
-.49* 
-.494 
::::: 

ZE 
-.I01 
-.so* 
951, 
-.51* 
-.a, 
-.sn 
I:::: 
-.5*1 

.002 
-.849 
-.**. 
-.840 
-.I,. 
-.I., 
-.11, 
-.I,, 
-.71* 
-.‘I,, 
-.‘I, 
v.35 
I:::: 
-.,,t 
-.5*0 
-.I‘* 
-.,ra 

-1.01, 
-.79, 

1:::: 
9199 
-.ao* 
-.801 
-.,a, 
-.n, 

-.I,, 
-.n, 
-.I01 
-.*a 
-.‘W 
-.*.‘I 
-.*1* 
-.‘I& 
-.**o 
-.*7* 
-.‘I. 
-.*,, 
-.*70 
-.‘I0 

2% 
-..,I 
-..U 
-.‘a 
-.‘,P 
-.*,* 
1:::: 

-.‘U 
-.‘a 
-.‘z, 
-.*24 
-.‘*I 
-.‘*I 
-.*11 
-.*10 
-.*o# 
I:$! 
-.*0* 
-.‘a 
-.*oa 
-.‘o* 
-.*12 
-.*1* 
-.a1 
-.*11 

-a?, 
-.541 
-.541 
-.a40 
-.5‘1 
-.54. 
-.,,a 
-a.7 
-.5,1 
-.I,* 
-.,,I 
-554 
-.,I9 
-.5*0 
-.5** 
-.5“ 
-.,,* 
-St, 
-.I,. 
-.,a0 
::g 
-.I90 

4:s 

1.74 
-.‘,I 
-.,I. 
-.,I, 
-.,11 
-.,04 
-.u1 
-.,.I 
-.u, 
-.,,a 
-.,09 
-.,m 
-.3** 
-.,07 
-.**I 

-.,‘I 
-.I,‘ 
-.7m 
-.I,, 
-.n. 
-.7*9 
-.,I9 
-.I09 
-.*9* 
-.*1* 

1:::: 
9.39 
-.‘P, 

-.,*, 

I:::: 
-.,I* 
-.414 

-..I, 
-.*10 
-.‘o* 
-.60* 

.W 

.‘5‘ 
..** 
.,,I 

22 

:Z 
.mDI 
.*57 
,225 
.*a, 
.1‘1 
.OP* 
.O,l 
.01* 

-. Do, 
-a42 
-.0-l, 
-.119 
-. 1‘2 
-240 

-.$‘9 
-.%,I 
-.so, 

.*7, 

.‘a, 
.,a* 
.12‘ 

2:: 

:::: 
.*,a 
,211 
. 1,‘ 
l l,* 
.097 
a,, 
.03a 
.oo¶ 

I:“,:: 
-.o*, 
-095 
-.14* 
-.*** 

442 
.‘I‘ 
.IT, 
a** 
..“ 
.,oo 

:::: 
.**7 
,197 
,l“ 

:::: 
.04, 
.oo‘ 

-.o*. 
9042 
-.0,4 
-.m, 
-,137 
-.17* 
-.*4‘ 

,110 
.51‘ 
..,a 
,‘I‘ 

:::: 
.I95 
,1*7 
,082 
.049 

-.OQ, 
-,o,o 
-a19 
-.1*0 
-.1*5 
-.112 
1:::: 

::::: 
-.P% 
-.*m 

,901 
19‘5 
.w* 
‘77‘ 
.‘99 
1.0. 
.5** 
,469 
.423 
.334 
,319 
l *91 
,221 
,111 
,113 

:t:: 
-- .O,O 

.a. 
-.01, 
-.0.7 
-11‘3 

.12‘ 
do0 
,731 
.“‘ 
.‘l‘ 
05.2 

2:: 

2:: 

:E 
.I,, 
.lIP 
,141 
.*ot 

:::t 
.010 

9024 
-.o*a 
-.1,1 

,135 
.,1‘ 
.‘,I 
.‘21 
.510 
.11, 
..ll 
.401 

::: 
.2‘P 

:::: 
,139 
,120 
.OP2 
.OW 
.bZI 

-.009 
-.0,1 
-.1w 
-.I,, 

.‘I, 

.‘90 
,646 
,599 
.5,‘ 
.4“ 
,419 
.,7, 

::* 
.t** 
,198 
.1‘0 
.l,O 
,095 
.Dll 
.om 

-.W5 
-.on 
-.07* 
-.I22 
-.*11 

,541 
.12‘ 
.10‘ 
.,,P 
.‘l, 
.,** 
,252 
.18‘ 
.123 
.09* 
*03. 

-.023 
-.o,, 

*::;;: 

1:::: 
-.170 
-.19* 
I::;: 
-.*a 

-.OlT 
-.*9* 
-.*9* 
-..l, 
-.*IIe 
-.a7 
-..I, 
-.‘93 
-A99 
-.*9-r 
-.**1 
-.**9 
-.*4* 
-.a** 
-.‘,, 
::::: 
-.**, 
-.,99 
-.197 
-.194 
-.,I8 
-.5,1 

9.97 
-.*a 
-.*73 
-.*,o 
-.“‘ 
-.**, 
-.**, 
-.*** 
-.‘,I 
-.‘,I 
-.a7 
-.“a 
-.*5* 
-.‘*I 
-...l 
W.15 
-.‘,I 
-.*‘2 
-.*54 
-.*52 
I$: 
-.*,1 

-,‘ll 
-.*1, 
-.*1* 
-.*1, 
-.*14 
-.*11 
-.*** 
-.*** 
-.**3 
::“,g 
-,*,* 
-.*34 
-.‘,I 
-.*,2 
-.**4 
-,**9 

-.‘*I 
-.*** 
-,‘*I 
-.**1 
-.*1* 
..*to 

-.‘Ol 
-.,I‘ 
1:::: 
-.,14 
-.517 
-.,10 
-.5dl 
1:::: 
-a19 
-am 
-.,91 
-.,9* 
-rWI 
-0‘02 
-.*07 
-..I1 
-.‘14 
-.‘17 
-.**, 
-.‘2‘ 
-.**9 

-.77P -.I,1 -.*91 
-.,,a 

1:::: 

1:::: 
-.I*‘ 

1:::: 
-,I20 

1:::; 

1:::: 
-.7*, 
-.715 
-.I15 
-.I17 
-0711 
-.70, 
-.I01 
-.I00 
-.*., 

-.*m 
-.w* 
-690 
-.*a* 
-.*m 
-.‘.I 
-.*eA 
-.‘m 
-68, 
-.‘I* 
-.*a4 
-.‘I. 
-.‘I* 
-.‘m 
-.*90 
v.92 
-.*a9 
-.*9* 
-.*m 
-abaa 
-.‘,I 
-.‘a* 

-.“O 
-.*35 

3:: 
-.*31 

-.7** 
-.I., 
-.I‘* 
WI.9 
-.7‘1 
-.7*9 
-.1‘6 
-.I‘, 
-.I‘* 
-.7*3 
-.7*1 
-.,5‘ 
-.,11 
-.7,* 
-.I34 
-.,** 
-.11, 
-.I@4 

-.*3* 
-.*37 
-.*,s 

I’::: . 

1:::: 
-.L‘S 
-,‘,I 
-.*51 

:‘::: . 
-A57 
-.*¶a 

‘-‘:“,; . 
-A‘1 
-.“O 

-..P, 
1:::: 

.920 

.999 

.PIP 
423 
.754 

:::i 

2:: 
.,m 
.,a 

:::: 
.**9 
.I14 

2:: 
.‘)a5 
.O.P 
,001 

-.o,* 
-.1*, 

.I41 

.I51 

.,I, 

.L“ 

.‘I, 

:E: 

:::: 
.31, 
.314 
.*7, 
1232 
.*00 
.I57 

2:: 
.o,* 
.Ol‘ 

-a*0 
-.0,9 
-.1*1 

*“‘ 
.‘P‘ 

2:: 
,594 
.,*1 

:% 
.n* 

:::: 
.*,a 
llfi 
.1‘9 
.130 
.08‘ 
.0,1 
.019 

-.01, 
-.014 
-.106 
-.*o‘ 

.‘03 

.‘5‘ 

.‘,‘ 

:S 
.,94 
.b44 

2:: 
.*‘)7 
.Z‘b 

2:: 
.1** 
.084 

2:: 
-.011 

I-0”:: . 
-.141 
-.**7 

.IPP 
t.OO, 

:::: 

:::: 
,‘,I 

:Z 
.431 
.418 

:::: 
.**a 
.24‘ 
.lP, 

2:: 
.O“ 
.a, 

1:::: 

.,3‘ 

.I‘* 

.,4, 

.I06 

.W‘ 

.‘O, 

.I,& 

.4M 

.44, 

.401 

.I31 
,315 
121, 
,240 
.191 
.1‘1 

:::: 

::,‘: 
-.o‘o 
-.a, 

.‘4‘ 

:i:“,: 
,651 
,621 
.5‘* 
.%I 
.4‘1 
,413 
.,.I 
.,** 

;3:: 
.209 
.l‘4 
.12, 

:Z 
.011 

-.014 
V08, 
-.19* 

,546 .‘,I 
:E ,191 
:3 ,431 .,a* 
:;a: .UI .*1* .l‘b ,117 ,011 .OW ,012 -.027 -a 073 -.1*9 -.*14 

.50* 
:::: .,I. 
:::: .,I2 **‘I ,184 
:a:: .a** -.oa* -.o,* -.0*, 

::;;: 
-.151 -,I11 -.15* 
I:::: 

P 
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TABLE 1. - STEEL ‘#IN0 P-URg COEFFbXENT DATA FOR TI(E TEST 

-E OF MOLE OF ATTACK AND MA-3 NUMBER - Cmttnwd 

NACA RM L57GO9a 

D.15bp O.lb/2 O.lob/P O.BObfa o.mb/f O.BBb/l O.lEb/Z O.lb/P 0,4ob/l 0.6&/r O.?lb,Z O.OSb,l 

-.PI, 
-.P,I 
-.‘1,* 
-as,* 
-&,I 
-*95, 
-.‘I58 
-.PIB 

I% 
-.143 
-.9,1 
-.9,t 
-.1*1 
-.B,O 
-.a,, 
-.7M 
-1140 
-16PL 
I:::: 

1:::: 

:::: 

::4 

:::: 

:::: 

:::: 

2:: 
,349 
.,OI 

:::: 
.19‘ 
,145 

:::: 
.01# 

a 

-.t,* 
-*94* 
-.a* 
-*t41 
-*9,, 
-**41 
-.,4, 
-.94* 
-*94, 
-a,, 
-I,** 
-a%, 
-.9+1 
-.9,0 
-.9,, 
-.9*, 
-.9U 
-.90, 
-.a‘* 
-.M* 
-..%I 
-.?U 
-.712 

.I11 

.n* 

.lL‘ 

:X 
.‘44 

:::: 
.,,I 
,441 
iLOP 
.,‘I 
.3** 
,219 
l *,, 

:::: 
.1*, 
.011 
.o,* 

-.*11 
-I 0 

-.B“ 
-.o** 
-.a1* 
-.a54 

:::: 
.I04 
.*54 
.‘,7 
.*(I* 

::;: 
.Wl 

1% 
.32‘ 
.*a3 
,290 
.20‘ 

2:: 

::3 
.OO, 

-*05* 
- 

,021 
-.o** 
-.o*, 
-.07. 
-.101 
-.*,, 
-.11* 
-.I,, 
-.*,a 

a 

1:::: 
-.a1 
-.uo, 
-.&on 
-.101 

.1,1 .,I‘ 

.‘I, .*** 

:::: :::: 
.*a 
:::: :S 

2:: :Z 

.419 :::: 
,**a 
.J,. 2:: 
.,3, 
,303 :::: 
a**0 .I13 
,214 
:::: :::: 

.OP, :% 

.O“ -.00* 
-411 -a‘* 
-. -.l‘a 

.‘,I 

.‘#I 

2:: 
.WI 
.441 

:::: 
.I‘, 
.**a 
.I‘4 
,101 
.0“ 
.0** 

-.001 
-.0,* 
::;g 
-.I#, 
::::: 
-.*a4 

1 
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TABLEI.. 8TEELWINGPREFNRgCOgPPICTBNTDATAMR~T~T 

RANGEOFANGLEOFATTACXANDMACKHUHBXR- -ued 

PrusurecmKklmt, P,ak 

0.1&b/2 O.?lb,2 0.4&/f O.Wb/2 0.76b/l O.Wb,Z O.lBb/Z 0.2Wt 0.4CW O&b/t O.%b/Z CdSb/% I 

.OIP 

.,,I 

.*49 

.111 

.I“ 

.lO, 
413 
.o,o 

-.001 
-.O‘, 
-.O% 
-.0,, 
-.om 
-.0,, 
-.01* 
-.lZ‘ 
-all, 
-.101 
-.OP, 
-*07* 
::“,“,a 

,017 

.‘7‘ 

.*,1 
,139 
,110 
,012 

:::: 
-1017 
-429 
-.a,, 
-.on 
-.082 
-.095 
I:::: 
-.I,. 
-.12* 
-.I12 
-.Ovr 

2:: 

:::: 
.o,, 
,033 
.004 

-a33 
-.Obl 
-.090 
-.1-X 
-.130 

.,I, 

.288 

.171 

.111 

.a,7 

.*,* 

.I,2 

.lO, 

,702 
.101 
.a47 
,033 
.Ol. 
,003 

-.0*9 
-.a0 
-.0** 
-.O,, 

I::;: 
-.1*, 

1:::: 
-.I,9 
-.l,. 
-.I,T 
-.W, 
-.o‘* 
-.02* 
-.W, 

.o** 

.“9 

.09, 

.a32 

.010 
VW, 
-.o,* 

.‘I4 

.I10 

$2 
-.0*1 
-.041 
-.058 
-.oe* 
-.1*1 
-.124 
-.140 
-. lb, 

:::3 
-.195 
-.115 
-.1.* 
-.105 
-.ca, 
-.011 

,302 
.P34 
.OTl 

-.**3 

1:::: 
-.*‘I 

1:::: 
-.200 
-.19, 
-.*DO 
-.2*1 
-.*31 

.0‘2 
,014 

-.073 
-.1,1 
-.*32 
-.**3 
-.21* 
-.*47 
I::;: 
-.*m 
-.l,, 
-.13* 
-,O,P 

3E 
9013 

:i%Z 

.iOl 

.01, 

.0** 
-.@a, 
-.0,7 
-.l,O 
-.089 
-.I04 
I:::: 
-.I01 
1:::; 
-.111 
-.09, 
-.o** 
-.O,O 
-.009 

.030 

.131 

.0‘5 

.on 

.ooP 
-.0*1 
-.041 
1:::: 
-.om 
-.101 

-.o** 
-.oE‘ 
-.09, 

1:::: 
-.14, 
-.1** 
-.,I, 
-.*a, 
-.I,, 
-.15, 
-.I21 
-.m, 
-.0,1 
-i01* 

.OU 

.OU 

-.lO 
-.1‘4 
-.171 
-.1‘7 
-.I43 
-.,*o 
-.011 
-.o,, 
-.07.1 

,009 
.-a,, 

W069 -.03* 
-::I 

.01* 
-.0,* 
-.o*o 
-.071 
-.111 
-.*** 
-.15* 
-.171 
-.147 
-.,I1 
-.207 
-.*a0 
-.*m 
-.*45 
-.*,a 
-.**1 
-.19* 
-.17* 
-.*I, 
-.077 
-a,* 

.00‘ 

-.*w 
-.*34 
-.1*1 
-.17* 
-.174 
-.1,1. 
-.I‘* 
-.113 
-.*** 
-.*19 
-.21* 
-.*,1 
-.*,9 
-.*‘I 
-.*** 
-.**5 
-.17* 
-.*h‘ 
-.I03 
-.o*o 
-.02* 

,007 

-.a** 
-.,*I 
-.3X0 

-1.0‘1 
-.999 
-.a99 

::::: 
-.*15 

32 
-.*52 
-.*a0 
-.*4, 
-,*‘I 
-,**a 
-.*a4 
-.*,I 
-.**a 
-,104 

I’::: . 
-.011 
-.01* 

,026 

-.0** 
-.079 
-.o,* 
-.0*9 
-.08* 

I:::: 
-.OPb 

::::: 
-.lI, 
4115 
-.19* 
-.*07 
-.*07 
-.111 
-.141 
-.*** 
-.01* 
-.041 
-411 

.019 

-.1,1 
-.1*5 
-.O,* 
-.1m 
1:::: 

1:::: 

1:::: 
-1111 
-.*I0 
VP23 
-a*, 
1:::: 
-.*w 
-.t0* 
-.o‘, 
-.01* 

.Ol‘ 
.O,L 

-.,I, 
-.,I?1 I:::: 
-.*n -.331 
-.*97 9342 
-.*m -.,I. 
-.*,a 
-.307 
-.,*o 
-.319 
-.349 
V32‘ 
-.PM 
-.**o 
-.*,a 
-.*o* 
909 
-.0*, 

.o** 
.0,9 

-.I55 -.**, -0250 
::::z -.1** 

-.065 
-0331 
-.oas 

.034 
.o‘I 

.O‘O 

.07, 
,011 

-.Ol* 
-no91 

14;; 
-0291 
-.1* 
-.*,a 
-.lW 
-.*0* 
-.*19 
-.lP, 
-.m 
-.*34 
-.lW 

,642 -.*31 
1:::: 
-.*a 
I:::: 
1:::: 
-.19t -.*I, -.*10 -.*14 -.*** -.*,I -.*,a -.*0* 
1:::: 
-.07, 
::z: 
.0*4 

.I62 
-.,*a 
-.**P 
-.**1 

1:::; 
-.*0. 

1:::: 
-.**0 
-.*31 
-.*.e 
-237 
-**IO 
-.*I, 
-.*** 
-*209 
-.*,a 
-.094 
-.*,4 
-.014 

,016 
,011 

.041 
-.0*5 

::::: 
-.1&o 
-.*3* 
-1112 
-.171 
-.*.* 

::::: 
-.301 
-.317 
-.*91 
-.**, 
-.33* 
-.*99 
-.*41 

:::p”: 

::o”g 
.010 

-.*,. 
9312 
-.*a0 
-.*71 
-.*7, 
-.*I* 
-.*5* 
-.-a** 
-.z‘* 
-.2-l, 
-.**I 
-.*95 
-.,02 
-.ZW 
-2.9 
-.110 
-.,04 
-.0‘4 
-.02‘ 

do4 
.0,5 
.011 

-.1*3 
-.1*9 
-.071 
-a017 
-.010 

,029 

.IP, 

.2,‘ 

:E 
.111 
.07, 
.0,3 
.01‘ 
.01. 

-.o** 
-.04, 
-.Q11 
-a93 
-.*0* 
-.ll‘ 
-.x0* 
-.092 
-11. 
-.0,a 
-.0,1 
-.013 

.OPI 

,217 
.1‘1 
.1*9 
482 
.017 
.o,* 
.oo, 
.00* 

1:::: 

::::: 
-6101 
1:::: 
-.ll, 
-.OP. 
I:::: 
-.OIO 
-.oo, 

.0*0 

‘233 
.1‘1 

:% 
,014 
.01, 

-.a** 
-.o** 
-a.* 
-.0*9 
YOB, 
-.105 
-*,24 
-.I*‘ 
-.,,0 
-*,*7 
-.090 
-1081 
9052 
-1017 

.011 

.34* 

.2,7 

.1*1 

.1** 

.0-a 
&,I 
.WI 

-.03* 
-.o,* 
-.o,* 
-.09. 
-.114 

1:::: 

1:::: 
-. 133 
-a103 
-483 
-.o,s 
-,*07 

,019 
,041 

.4*9 
:Z 

:::: 
.193 

,171 
.,I, :9 
.07. 
.O,I 

kg 

-.a0 
-.03, I: ::,’ 
-.06* 
-.om I::% 
-.11* -.I,. 
-.UL -,**7 
-.a, 9229 
-.1*3 -.119 
-.1*1 -.*I9 
-.1n -.loo 
I:!$ 1:::: 

-:2,‘: 2% 
A.35 .018 
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O.IBb/? 0.26b/2 0.4ab/S O.Sm/l 0.71b/2 O.Qlb/p 0.16bf2 O.Bb/Z 0.4Ob/Z O.SCQ, 0.7%/a O.Wb/l 

lPb;Cd 

.04d 
-.*o, 
-.*b‘ 

,044 

1:::: 
-.*a0 
-.,.O 
-a,** 
-,,m 

1:::: 

Xi: 
-..“ 
-.4** 
-.4*1 

1:::: 
-.477 

I:$: 

1::;: 

r:g: 

.*** 
-1.212 
-1.111 

.b.. 
-1.309 
-1.*,, 
-1.111 
4.03, 

-mv,* 

1:;:: 
-.,-a, 
-.,9* 
-..*o 

:::z 
-..91 
-.m, 
-.,I‘ 
-..*3 
7 ‘20 

1:::: 
-.0*, 
-0 4, 

8 -. 0, 

,301 

1:::: 
-.‘I* 
-..,I 
-.‘,1 
-.‘50 

-..I0 
-*Ha 
-.3*4 
-.*I* 
-.I,3 
-.,I5 
-.40* 
-.,4.8 
-.374 
9519 
-.370 
-.,n 

984, 
9‘00 
-.,,I 
-.,*a 
-.4‘8 
-.43, 
-.,,* 
-.4** 
-.4,, 
-.,75 
-..,l 
-.*n 
-.,0, 
-.,,o 
-839, 
-.210 
-.*a0 

-*‘,I 
-.*57 
-.*,* 
-..4* 
-..,. 
-.‘12 

1:::: 
-.6,1 
-.,*a 
-*4,, 
-.a30 
-.I91 

I:::: 
::::; -.,I3 
1::; 

-..,I 
-.,98 
-.3&b 

-.,,I 
1:::: 

.,I‘ 

.5,3 
,394 

2:: 
.**I 

:::: 
.124 
.O‘, 
,OI, 

*,IP 
.*o* 
.,** 
.**a 
.*o* 
,170 
ll2, 

:::: 
.O,b 
LO,, 

-.011 
-.03* 
-a.9 
-*0‘3 
-*0,9 
-.019 

::::: 
-.o*, 

,004 
,037 

:::; 
..a 
.,I‘ 
,309 
.PI‘ 
.*01 

:::: 
l ra, 
.a,. 
.O,O 
dl8 
do4 

-418 
902, 

1:;:: 
-.o,, 

I:“,:; 
,001 

*.17 

:1: 
.,,I 
.,I, 
.*,o 
,202 

.LOI 

..,I 
,377 
.30. 
.P,, 

:::: 
,002 

-*04, 

::::: 
-,I,, 
-.1** 

a,, 
-.oo* 
-.0*1 
-430 
-.lY,P 
PO,2 
-.0,* 
-.0.9 
-.o,e 
-.001 

.OZl 

,037 
-.19* 
-.1,* 
-.,*a 
-.*90 
-.‘5, 
-.,21 
-.47* 
-.,a9 
-.,51 
-.%I 
-a,** 
-.,W 
-..9, 
-a.,, 
-..9. 
-.,a, 
-.,*1 
-..I, 
-.,*I 
-.*29 
-.1,1 
-473 

-.3*, 
-1.093 
-I.O., 

1::::: 

-‘:2 
-.91. 
-.a,1 
-1711 
-.,a‘ 
-.713 
-.*7* 
-.*,o 
-.*40 
-.L*l 
-.OW 
-.,41 
-.I,P 
-.,*1 

1:::: 
-.w, 

9211 
-1.43, 
-*.,I, 
4.260 
-1.14, 

1::::: 
-.a*1 
-.**o 
-.,*1 
-.,,* 
-.,,* 
-.,.* 
-.,I. 
-.,41 
-.5,. 

1:::: 
-.a90 
-.,,e 
-.,a9 

1:g.d 

-.,.t -1.171 -l.l,, -1.14, 
I:‘:;: . 
-!:::: 
-.i,i 
-.I,‘ -*101 
^.I,‘ 
-.,,a 
-.I,, 
-.713 
-.‘I. 
-.u. 
-.‘I, 
-.I,‘ 
-.510 

1:::: 
-.5t. 

-.,a, 
-.m 
-.79, 
-.75, 
-. ,..a 
91‘0 

1:::: 
-.71, 
-.,,1 

1:::; 

:: ::; 

::g 
-.*9* 

::z:: 

I:‘,‘: 
9.0, 
-.IPI 

-,.I1 
-,,I9 
-.,I, 

:::: 
-.5‘s 

2::: 
-.,19 -.71* 
::::: -.‘70 

-.**0 
-.502 -.,99 
-.rea -.m5 
-a.81 
-:E 1:::: 

-.,,1 
-..91 -.,*3 

1::;: 1:::: 
-.,m -.,I9 
-.I,, =.za, 
-.1‘3 -.**5 
-.*o* -. 1.3 

-.1“ 

::::: 
-.W‘ 

:E 
.‘P‘ 
.54‘ 

:% 
.,*, 
,290 
,259 
.1,9 

:::: 

:::: 
.05‘ 

2% 
-.oo‘ 
-.0** 
-.o,, 
-.0,0 
-.0*. 

,,09 
.*m 
.,21 
,454 
l .l. 

:::: 
.P,P 

:::: 

2:: 

.“O 

.,P, 
,108 
.,,O 
.,9‘ 
.I,, 
,279 
,231 

:E 
,121 
.I00 
.071 
.O“ 
0021 
.OOP 

-.001 
-.0** 
-WY,, 
-*0,1 
-,a.* 
-.o., 

.‘lf 

.,e, 
dP3 
,421 
,311 
,320 
.I,4 
,203 
.l,, 
,111 
.I08 
&,I 
,038 
,021 

-*DO, 
-a031 
-.o,, 

::% 
-.O.l 
-.0,, 
-.11, 

l 54* 
.51, 
.,I8 
.,‘O 
.,OP 

:::: 
.O“ 
,010 

-.a9 
-.07, 
-.*t, 
-.15‘ 
-.1*, 
-1103 
-.*m 
-a191 
-.IW 
-.*a* 
-*lb* 

1::;: 

,111 
.,PI 
:::: 
:::: 
.,PI 
:::: 
:::: 
5:: 
,101 
,101 
:::: 
0322 

2% 
-.o,. 
-,0,1 

,773 
.‘90 
.‘W 
.,I, 
.485 
,414 
.,79 
.,*o 

:::: 
.*o, 
.I., 
,121 
*lo0 
107, 
.O‘P 

:::: 

1::;: 
-a37 
-.075 

.n, 

.“I 

:::: 
.*n 
.,P‘ 

.“I 

.‘I‘ 
,111 

2:: 
.374 
.,I‘ 
.a9 
.**, 
,110 

:::: 
,072 
.011 

. 
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Pr“‘ure e.mllicht, P, PC 

omfa o.asbf2 o.mfa o.sab/a o.nbf2 0.66bf2 Io.12w2 o.aw2 0.4cibf2 o.smf2 o.rsb/2 o.a6bf2 

II = 0.90 a 

-.‘99 
-.92* 
-.916 
-.930 
-.*23 
-.9*0 
-.909 
-.I‘, 
-.‘I? 
-.*a 
-.‘a7 
-.7“ 
-.,7, 
-.7*, 
-.7‘0 
-.,29 
-.70‘ 
-.696 
-.6‘2 
-.u* 
-.L‘b 
-.*3, 
-.61‘ 

15.46* 

.01‘ 
-,“O 

-1.001 
I:‘;:: 

-:ss2 
-,,P‘ 
-.rn 
-.bl‘ 
-A41 
-.602 
-.“, 
-.%I 
-.“1 
-.‘67 
1:::; 
-.‘21 
-.,‘I 
-.1“ 
-,.91 
-1.71 
-.,,I 

-A76 
-1.177 
-1.200 
-1.1‘0 
-I.166 
-1.120 
-1.0‘6 
-1.02* 

-.961 
-.‘I& 
-.‘O, 
-.721 
-.*7* 
-.6‘4 
-.a0 
1:::: 
-.“‘ 
-.‘,7 
-.‘47 
-.53‘ 
-.‘I2 
-A64 

-1. 11 
1 -. ‘6 

-.730 
-.,I6 
-.,I0 
-.,I0 
-.,I7 
-.717 
-,,I, 
-.,I” 
-.704 
-.6P9 
-49P 
-.*a* 
-LIP 
-.b,l 
1:::: 
-.*,3 
-*MI 
764‘ 
-.w1 
-437 

-.6‘1 
-.“P 
W6‘9 
-.*,4 
-,‘*I 
1:::: 
-,L,O 
-.‘I‘ 
-.63‘ 
-.6“ 
96,2 
-.6X 
-.&,I 
962‘ 
1:;:: 
9623 
-,LII 
-.**o 
-Al‘ 
-,*o. 
9612 

1:::; 
-.‘a0 
-.,,I 
-.,‘9 
-.“P 
-.%I 
-.%I 
-.‘60 
-.I60 
-.“‘ 
-.%3 
-.‘66 
-.“7 
-.**a i 
-.‘70 
-.5,2 
-.,74 
-.‘I‘ 
-.‘,‘ 
-.,,I 
-.“2 
-.“I 

.‘2‘ 
,964 
,671 
.769 

2:: 

':::: 
.,,I 
,636 

:::: 
.‘4‘ 
.206 

2:: 
,111 
,066 
.Pbl 

2% 

.‘,I 

.,99 

23 
.611 
.%‘, 
.,OO 
.L‘, 
.x.4 
.143 
.,01 
,269 
.2*, 

2:: 
.12* 
.I11 
,076 
.o,* 
.OP‘ 

-.002 
-.O“ 

.,,I 

.,‘I 

.&‘I 
,626 
.“, 
.‘I, 
,661 
.a** 
.,60 
.a19 
,211 
.216 
,201 
.*,9 
.I46 
.I20 
.0‘6 
.06‘ 
.a39 
.021 

-.022 
-.0*1 

.,I9 
,112 
.b‘O 

:Z 
.,‘I 
.4*2 
.,I‘ 
.“1 
.24. 
,267 
,117 

:::: 
.,I, 
,066 
,066 
,041 
,060 

-.OO‘ 
::;:: 

,676 
2:: 
2:: ,676 
.4*2 

2:: 
:::t .210 
2:: 
.0‘7 
,012 
,042 
,012 

-.om 
-.0‘7 
-,061 
-.I12 

.I“ 
,662 

:T 
.*39 
.“4 
.2,7 
,211 
.*4* 
.I19 
.OH 

-.oo, 
-.O,, 
-.O‘, 
-.079 
-,I01 
-.11, 
-.I27 
-.I44 
-.I‘1 
-.I,4 
-.I‘0 

.“9 
‘$2 
:::: 
:::: .‘PI 
:::: .,‘I .,I‘ ,266 
:::: ,116 ,141 
2:: 
,022 ,016 -.01* 

.7‘4 

.I79 

.7H 

2:: 
.‘6, 
.%!4 
.a‘6 
,414 

2:: 
.2‘, 

:::: 
,190 
,162 
.I‘, 
llou 

:::: 
.00‘ 

-.04* 

.‘69 
,701 
.46, 

:E 
.‘I6 
.4&O 
.,I4 
.‘70 
,226 
a.2 
,261 
.2*2 
.u* 
.I27 
.092 
.0‘0 
.o., 
.mo 

-.OO* 
-.042 
-.09* 

.5‘s 

.s,2 
.1,, 

:::: 
.I90 

::ii 

:t 
.“‘ 
;o*i 
.W1 

.I:;:: 
-.0,2 
-.090 
-.107 
-012, 
-.11* 
-.I66 
-.I,, 

,110 
,160 
.I01 

:::: 
,022 

-.o,o -.O,‘ 
x= 

-,Ll*, 
-*7‘2 
1:::: 
-.,H) 
1:::: 
-.7‘2 
-.,52 
-.7‘2 
-,,I‘ 
-16‘2 
-A61 
-,‘66 
-.‘67 
-.‘62 
1:::: 
-A21 
-.624 
-.622 
-,*a 
-.“‘ 

a .90 a 

-.,,I 
-.,“ 
1:::: 
-.,I‘ 
-.7‘, 
-.7‘P 
-.,,9 
-.7‘, 
-.,60 
-a.,*0 
-.X0 
-.,‘P 
-.,** 
-.7‘. 
-.7‘4 
-.,19 
-.,u 
-.,w 
-.,,, 
-.73, 
-.,2‘ 
-.,I‘ 

I 19.5v 
-.n1 -.‘I1 

-.,I‘ 
-.7‘2 
1:::: 
-.7“ 
-.76‘ 
-.7‘9 
-.76b 
-.,“ 
-.76‘ 
-.76, 
-.7,9 
-,,49 
-,740 
-.,3‘ 
-.,,I 
-.,1‘ 
-.I09 
-.,O‘ 
-.6Pb 
-.*** 
-.,I1 

-.,% -46, 
-A,, 

-.7,0 
-.x2 

I:% 
-.,,O 
-.,2.0 
-.,2‘ 
-.,2, 
-.726 
-.I*4 
-.,*, 
-.,26 
-.,26 
-.,I‘ 
-.I23 
-.,I‘ 
-.,I, 
1:::: 
-.,*4 
-.,I& 
-.,09 
-.,I, 

-,*9, 
-.694 

1:::: 
-.b“ 
-API 
1:::: 
-.6‘1 
-.691 
-.bP1 
-.6‘l\ 
-.69, 
-.**, 
-.,oo 
-.bPT 
-.69& 
-.w. 
-&PI 
-.6“ 
-.&II 
-.**9 

-.,22 
-.,21 
1:::: 
-.,1* 
-.,21 
-.no 
-.no 
-.7*0 
-.,*I 
-.,I‘ 
-.,2, 
972‘ 
-.72* 
-.,2* 
-.,*7 
-.,2* 
-.730 
-.,b‘ 
-.,29 
-.729 
-.,26 

-&‘I 
-.661 
-.4‘6 
-.661 
-.**, 
-AL7 
-A64 
966‘ 
-.6,‘ 
-A,, 
-.*7+ 
^.‘BI 
-.,6‘ 

.‘67 

.‘,O 
.‘9‘ 
.“‘ 
,660 

:::: 
.b,, 
.“P 
,149 
.,02 
.&‘I 
.,I‘ 
.,,a 
,222 
,293 
.260 

,793 
.‘07 
.,61 
.,I‘ 
479 
,616 
.‘,7 
.,*o 
,466 
A21 
.3“ 
.34‘ 
.306 
.2,4 
.*34 
,206 
,174 

:::: 
,061 
,019 

-.02O 

,712 
.,,I 
.714 
477 
.64‘ 

2:: 
.*,a 
,,,I 
.,‘P 
.“I 
.*m 
.270 
.24‘ 
,209 
.I,1 
.,4‘ 
.I17 

:::: 
.o** 

-.o** 

2:: 
.6‘4 
.6‘2 
2:: 
2;: 
,416 
.26‘ 
.3,, 
.7.96 
.2‘7 
5:: 
:::: 
.O“ 
:3: 

-.016 
-,o,, 

.9** 
I.050 

:::: 
.‘bO 

:::: 
,622 
.‘I6 
,.‘P 
,a** 
..4‘ 
,911 

:::: 
l 2,l 
,220 

2:: 
,106 
&I‘ 

-,‘U 

.“I 
,906 
.I60 
.‘O‘ 
.,L, 
.691 

::: 
.*4* 
::;: 
.,I‘ 
,364 
,310 
.ZPT 

:% 

2‘ 
.I21 
.O,b 
.002 

.7“ 

.‘I6 

.fP‘ 

:::: 
.6,‘ 
.‘O‘ 
.‘I& 
.‘O‘ 
.46, 
..20 
.2“ 
,641 
.‘I6 
,277 
,242 
.21‘ 
.I,7 
.I,‘ 
,112 
.063 

-.oo* 

.W‘ 
,692 
.L“ 

:::: 
.“I 
,641 
.&VI 
,462 
.M‘ 
.,,2 
.“4 
‘2“ 
,243 
.20‘ 
,164 
,166 
,111 
.O,‘ 
,040 
,001 

-.04* 

:E 
.‘70 
.‘,, 
.I14 
.44. 
,661 

:::: 
.2I9 

:E 
,066 
,017 
.OO‘ 

-.022 
-.04* 
-.o** 

r.;:: 
-.I‘5 

.‘,I 
l.06‘ 

,966 

:::: 
.714 
.63‘ 
.5‘1 
.‘3‘ 
.,a 
.a41 

/ .,I4 
,167 

2:: 

:::: 

::“,: 
.09* 
.04, 

-.OO‘ 

.‘67 .“‘ 
:::: ,351 ,266 
2:: .I>, 
221 
.oo, 

-.021 
-.043 
-.06‘ 
-.O“ 
1:::; 
-.I,9 
-.I67 -.I67 
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Pre‘aure co‘ll*ei.n, P, u: 

0.1&/2 O.lb/Z O.lOb/Z O&B,2 0.75b/2 O.Q‘b/Z O.l‘b/2 0.25b/2 0.4&h O.&W2 0,75b,2 0.05bf2 

IPWdl 

,774 .6“ 
.I,0 .740 
.‘2‘ ,740 
,763 .,,‘ 
2: .7*, 

,661 
1111 .*o* 

23 :E: 
,116 .4‘0 
,676 
,416 ::o’: 
.39‘ .‘I‘ 
.,b4 
*,‘I 2:: 
.290 .2‘2 
.**1 
,216 :::: 
.I‘1 .I,, 

:A:: 
.I22 
.07* 

024 -*01‘ 

1:::: 
-.w* -.91. -.*I, 9.15 -.9m 991, -.*o* -.“‘ 
ZZ ‘.“* 
I::: 
-do, 
1:::: 
-.*w -.**2 WI‘0 -.**o -.*7* 
.b‘P .531 
2:: .*** .W‘ ,666 .“I .‘I, 
:::: .1** 
:::: 
:3: .o*, 

1:::: 
r:;:: 

s&L 
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Pr“‘urs co‘alcr‘nr, P, ‘k 

o.mb/t o.aw/n o.rcb/r o.wr 0.w o.nll/r Cdb/l O.Zw/2 0.4a,/2 0.5&/2 0.76b/2 O.oW/r 

IPOLWld 

,041 
,121 
.266 
.*01 
.1&T 
,132 
,090 
,040 
,014 

-*ou 

1:;:: 
-.0“ 
-.O,‘ 
-.092 
-.I,‘ 
-.I‘4 
-. 16‘ 
-.I49 
-.T29 
-.09‘ 
-.022 

.022 

,701 
.2“ 
.I46 

2:: 
.061 
.oao 

-.003 
-.022 
-Al,* 
1:::: 

1:;:: 
-.I‘2 
-.I73 
-.I&6 
-.I70 
-.170 
-.I,, 
-.060 
-.01, 

.01‘ 

.64‘ 

.257 

::I?: 
.076 

:E 
-.P25 
-.ou 
-.OLO 
-.0‘4 
-.I06 

1:::: 

,619 
,271 
.I70 
.I01 
,069 

:ZJ 
-.,2, 
V06, 
-459 
-.I10 
-.I‘, 
-.I*‘ 
-.1‘4 
-.*17 
VP26 
VP‘0 

1:::: 
-. 19 
-.044 

,017 
.0,2 

.I49 

.I% 

2:: 
2% 

-.024 
-.0,1 
-.0** 
-,I01 
-.I34 
-.1*5 
-.I,0 
VPIP 
-.I52 

1:::: 
-.29* 

.,5‘ 
,290 

2:: 
.P“ 
.C22 

%060 
-.*a6 
-.239 
-.2e* 
-.2“ 
-.351 
I:% 

.0,6 

:::: 
.O“ 
,OLO 
.O“ 
,013 

-.004 
-.-a,, 

,760 
.O“ 

-.011 
-.ou 
‘,01‘ 

1:;:: 
907, 
-.0‘9 
-.I06 
-.I‘, 
-*I,, 
-.I47 
-.I,1 

.‘7‘ .“I 
-.o*, 
-.065 
-.0,4 
-.091 
-.I11 
-. 109 
-.I,, 
-.I,, 
-.I,1 

1::;; 
-.*2* 
-.2*0 

.6L5 
-:E 
-.120 
-.14* 

,021 
-.02* 
-.027 
-.046 
9057 
-.om 
-.115 
-,12* 

-.1*1 
-. 197 
-.213 
-.29* 
-.29* 

::zo’ 

1:::: 
-.,** 
921, 
-.*n 
-,,a1 
::g; 

-.I,1 

I::;: 
-.142 
-.12. 
-.I24 
-.205 
-.ZO, 
9229 
-.2*7 
-.x6* 

-.15* 
-.144 

1:::: 
-.2*4 

-.I90 
-.I93 
-.1P‘ 
-.I91 

s:::: 
-.0‘2 

.00‘ 

.043 

-*36‘ 
-,a&‘ 
-.a*7 
-.,a 
-.2.1 
-.*I‘ 
-.027 

.031 
,044 

-.1P, 
-.22‘ 
-a*21 
-.P,O 

1:::; 
-.O52 

,000 
.*,I 

-a.40 
-.259 

-.2h 
-.296 
-.,12 
7101 
-.2*. 
-.0b5 
-.01* 

:% 

-.2m 
-.25* 
-.2‘9 
-.I79 
-a040 

:::: 

-.2*1 
-.I,, -*Plb 
:%‘: 

-.09* 
-.0*1 

.044 

.01‘ 
:E 

.06‘ 

.oo‘ 
-.02, 
-.04‘ 
-.0“ 
-.m* 
-.125 
-.I44 
-.x25 
-.I46 
-.I91 
-.I&. 
-.II. 

::::: 
-.I‘& 
-.292 
-.‘I9 
-.*o* 

1:::: 
,001 

-.24* 

1:::: 
-.13‘ 
-.a* 

1:::: 

1:::: 
-.to* 
-.202 
-.20* 
-.I46 
-.25. 
-.*90 
-.I96 
-.2*, 
-.,*0 
-.roe 
-.19* 
-.0** 

.ooI 

-.401 
VP65 
-.201 
-.213 
-.20* 
-.201 
-.20* 
-.I99 
-.2n 
-.259 

1:::: 
-.2‘5 
-.I96 
-.22* 
-.“1 
-.529 

I:::: 

1:;:; 
.O“ 

-.727 
1:::: 

1:::: 
-.2*5 
-.2*4 
-**Lb 
-.2-t* 
::‘A: 
-.*11 
::;: 
-.379 
-.a97 
-.‘I, 
-.,*, 
1::;: 

,027 
.07‘ 

1:::: 
-.&II 
-.297 
-.222 

1:::: 
-.314 
-.a17 
-.a*9 
1:::: 
-.a,* 
VW07 
-.430 
-.4*0 
-.4,* 
-..I1 
-.2*4 
-.O*, 

.o,, 

.O“ 

.203 

.1“ 

.I01 
,071 
,061 
.DO, 

-1021 
-.049 
-.0** 
-.o*, 
-.I04 
-.0*3 
-.14* 

1:::: 
-,209 
-.21* 
-a*57 
-.205 

2;;; . 
.0‘7 

,066 

::: 
-.010 
-.0-r/ 
-.040 
VOW 
1:::: 

1:::: 
L.152 
-.I70 
-.I,, 
-.211 
-.2*0 
-.211 
-.25* 
-.202 
-.O,P 
-.OC, 

.037 

406 
VOPb 
-*02* 
-.m‘ 
-.0*4 
-.on 
-.I02 
-.10, 

z:::: 
-1111 
-.1*7 
-al4 
-.*a, 
-.2‘1 
-.I“ 
-.250 
-.247 
-.I20 
-.07, 

.0&O 
,076 

-.on 
-.0‘6 
9057 
-.0*4 
-0091 
-.111 
-.1*7 
-.144 
-.l‘, 
-.1*1 
-.200 
-.252 
-.2,* 
-.2.P 
V2PP 
-.a* 
-.291 
-.291 
-.21, 
9042 

,060 
,097 

-.03* -.06‘ -.o‘, 
1:::; -.I39 -. 14‘ -.I,4 -.1“ -.a* 
::z: 
v2.1 -.‘l‘ -.“4 
-.559 -.‘5, -.“. 
::g 
:::: 

-.101 -.1oa 
:‘::: . 
x:::: 
:::‘d 
2::: . -,XI* -a*7 -.,,9 -.,7* *-.I,* -.‘,I 
1.327 
-.2‘2 

I I II - 0.94 o - 1.92. n E 0.9. a - 3.w 

.0‘9 

.07‘ 

.01‘ 
-.o,o 
1:;;: 
-.0‘5 
-.0‘9 
-.I‘1 
-.237 
-.I96 
1:::: 
-.22S 

.6“ 
-.**I 
-.2*9 
-.I91 
-.1*1 
-.1‘1 
-.I‘* 
-*lb, 
-.177 
-a202 
-.2x2 
-.23‘ 

.‘,P 
-.a41 
-.291 
-.*2, 
-.23* 
-.2-a 
-.*2* 
-.23. 

1::;: 
-.a* 
-.2** 
9290 
-.29* 
-.I20 
-.‘.O 
-.1“ 
-.a44 
-.“‘ 
-.‘,I 
-.I,‘ 
-.01* 

.0‘2 

,669 

::::: 
-.310 
-.*00 
-.I95 
-.2*0 
-.797 

.*u 
-.TU 
1:::: 
-.74* 
-.702 

I% 
-.a09 
-.a46 
-.a,* 
-.394 
-.‘W 
-.b19 
-.42‘ 
-.*10 
-.I“ 
-.&II 
-.a44 
-.215 

-:::: 
.OU 

,131 
.I67 
.114 

:::: 
-.o,, 
1:::; 
-.a1 
-.2** 
-.1*9 
y.319 
J-.,79 
-.1‘& 
-.a,. 
-.3*2 
-.24, 
1:::: 
-1019 

.W‘ 
*o** 

.044 .‘42 
-.9,5 
-.‘I0 

I:% 
9169 
-.2&b 
-.20* 
-.252 
-.*‘I 
-.a01 
-.,10 
-.,22 
-.,2* 

..14 
-1.07. 

-.P‘, 
-.7‘, 
-.,I, 
VIZ, 
-.521 
-.a44 

.“‘ 
-1.151 
-1.042 

VP6L 
-.901 
-.5w2 
-.,90 
1:::: 

1:::: 

1:::; 
W.44 
-A661 
-.a* 
::::: 
-.47* 
-.a, 
-.a** 
-.091 

,024 

.“9 
-1.17. 
-1.099 
-1.01‘ 

-.9,, 
-.9x 

.‘P‘ 
-..I, 

1:;:: 
-.247 
-,229 
-.**o 
-.I75 
-.I‘6 

::::: 
V267 
-.299 
-.a19 

::E: 
-.1*, 
-.a.0 

::::: 

-.I06 
-.7*7 
-.465 
-.U, 
-.Ub 
-.UO 
-.460 
-.,‘I 
-50, 
-.527 

-:E 
-.5m 

-.96‘ 
-.m, 
1:::: 
-.‘O‘ 
-.,I, 
-.,,* 

VP90 
-.500 
-.,I2 
-.*a, 

-.,I, 
-.,‘, 
-.‘U 
-.a&, 
-.‘7, 
-.“2 
-.400 

I$:: 
-.,u 
-.u4 
942‘ 
-.I“ 
-.M, 

.ooa 

2% 
-.2‘0 
-.*o* 
1:;:: 
-.,I1 
-.,1‘ 
-.190 
-.05‘ 

.uos 

-.,‘P 
-.**4 
-.,,I 
-.2*3 

1:::: 
-.a95 
-.272 
-.I16 

.Ol, 

.076 

_.. 
-.12* 
-.50* 
-.M, 
-.a*0 

-.20‘ 
-.I‘4 
-.292 
-.‘O, 
-.‘OL 
-.2“ 
-.215 
-.07, 

.01‘ 

-.a46 
-.a74 
9‘74 
-.,,b 
-.*** 

-;45i 
-.a59 
1:::: 
-.mo 
-0077 

-.,‘I 
-,%I 
-.I,, 
-.02* 

-.401 
-.a57 
-.17a 
-.0** 

-.a46 
-.214 
-.o,a 

,060 

.‘I4 

.I,‘ 

.*o* 
,166 

:;:: 
.OI‘ 
.OP, 
.020 

1:::: 
-.0&a 
-.I04 
-.12& 
-.1‘7 
-.I‘, 
1:::; 
-.I46 
-.I06 

-:::: 

,266 .‘bl 
. i‘s 
,125 
.0‘1 

:2: 
-.040 
-.o*t 
-.0‘2 
-.I11 
-.I,, 
-.I*‘ 
-ia;; 

-.229 

,436 

:::: 
,277 
.22‘ 
.I‘3 
.I31 
.10‘ 
iov, 

:::: 
,621 

-ioul 
-,OLI 
-.0“ 

1::;: 

..‘I da0 
:E:: 
::‘,: .I09 ,064 
.02, -.00* -.03* -.04r 

?$:I 
-.x*7 
-.x*7 

,166 
.I35 
.090 

5% 
.oo‘ 

-.oo* 
-.02* 
-.05‘ 
-.W, 
-,ow 
-.I11 
-.I‘0 
-.17* 
-.177 
-.1u 
-.192 
-.I61 
-.090 
-.0*7 

.W2 

,121 
.2b2 
.2OI 
,176 
.I“ 
.I‘, 
.0¶1 
.O‘, 

::;: 

Cii:: 
-.O“ 
-.ow 

:::: 
,197 

:::: 

:::: 
.OL‘ 

-1002 
-.o,o 

if82 
-.x04 
9119 

.,74 
,270 
.21b 
.1‘1 
.10. 
.Dba 
.a22 

woo03 
-.0&b 
Vo66 
-a 1‘0 
-;12* 
-.17‘ 
-. 19‘ 

-.‘&I\ 
-.229 
-.2M 
-.I.1 
-.07* 

.W‘ 

.0&P 

1:::: -.I96 -.U, -. 102 

-3:: 

-.27* 
-.224 
-.251 
-.2a, 
-.a6 
-041 

.016 
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?ABLE I. - STEEL WlNO PRESSU?E COEFRCEENT DATA FOR “-II TEST 

RANGE OF ANOLE OB ATTACK AND MACH NUKEKR - Cmithuad 

NACA RM L57GO9a 

O.lOb/t O.PW OACb/n O.‘Oi+ 0.7Sb/2 O.OBb/l o.lat./l o.¶‘b/2 O.roa/l O.‘aa,¶ 0.7lbfl O.OSb/l 

,267 
-1.13, 
-x*2,7 

-.9,4 
:*6&P 
-.,79 
-.*9* 
-..40 
-.**o 
-.4*0 

::z: 
-.,I0 
-.,,O 
-.**7 
-.,I2 
-.I12 
-*,*2 
-.“2 
-.,** 
-.I.‘ 
-.,** 
-.,I2 

,660 
.‘I6 
..“ 
.*o, 
,667 
l ,o, 
,277 
.*2c 
.I‘, 
.I.‘ 
.121 

. .091 
00‘7 
,02* 
,009 

-no12 
-.01* 
1::;: 
-.O‘. 
-.om 
-a75 

-.,O, 
-1.3% 
-1.312 
-1.293 
-1.2‘2 
-1.225 
-1.167 
-1.110 
1::;:: 
-1.041 

-.*,1 
-.‘I* 
-.*02 
979‘ 
-.77* 
-.7“ 
I:::; 
-.I‘* 
-.67‘ 
-.*** 
-.*m 

479 
l 617 
.5x9. 
.,,P 
A22 
l f‘4 
l “4 

::: 
.I67 
.1‘9 

:E: 
,067 
,017 

-.o,o 
-.021 
-10.2 
v0.9 
-*O,, 
-.064 
-.102 

-.*,4 
-1.,67 
-1*,44 
-1.,0* 
-1.211 
-1.2,. 
-,.I,2 
-1.204 
-1.1‘7 
-1.1,. 
-1.1.. 
-1.119 
-1.129 
-,.I20 
-1.110 
-1.120 
-1.0,. 

-.9t. 
-.0** 
-.7*9 
-.7*1 
-.6,1 
-a,92 

.67‘ 
,607 
.‘24 
,446 
.*11 
.,*2 
.2‘. 

:s: 

:::t 

:::: 
.Oll 

-.021 
-.057 
-.a. 
-.O‘P 
-.09* 
-.109 
-.*09 
-*I27 

-.t,* 
-1**17 
-,a‘81 
-*.,2* 
-1.26‘ 
-1.21‘ 
-1.1‘2 
-1,015 

r:::: 
-.5*1 
-15% 
-*‘I* 
-.*** 
-.*16 

1:::: 
-.640 
-.6,‘ 
-.*43 
-.,** 
-.*** 
-.*.a 

-.‘I‘ 
-1.110 
-1.12, 
-1.127 
-1.114 
-1 .OW 
-1.011 
-1.0‘4 
-1 .o.‘ 
-1.012 
-1 .o*o 

-.*‘a 
-a54 
-.,2* 
::::: 
-.‘,, 
-.*** 
-.7** 
-.7*. 
1:::: 
-.**, 

. I,, 

::i: 
.,74 
.I,‘ 
l **7 
.401 

:::: 

:::: 
.‘o* 
,166 
*I.‘ 
,117 
.0‘4 

::t: 
,010 
,016 

-Klo2 
-.O‘, 



NACA FM L57GOga 25 

Predmlw CcalcI.*, P, ak 

0.16,/l 0.25b/2 O.Icb/l O.W2 0.7h,'2 O.O5b/2 

IPared 

o.nb/z o.!ub/2 0.4wy2 O.&m/2 0.76bp o.o2b/r 

- 17.76. 

,119 
-.I19 
-.PP‘ 

-1.049 

-!:“pg 
-.‘I‘ 
-.b“ 
-.L.P 
-.b“ 
-.629 
-.6,6 
-.bO, 
-.619 
-.L32 
-.&,I 
-16‘4 
-.‘I7 
-.“9 
-.‘99 
-.,I9 
-.‘.‘ 
-.,91 

-.790 
-1.1‘1 
-1.*&L 
-1 .,‘I 
-1.16‘ 

1::;:: 
-,.0&I 
-I.041 
-1.002 

-.P‘P 
-.q,.¶ 

-1.017 

::::: 
-.971 

::::: 
VW-2 
-.97* 
-.P‘9 
-.no 
-.921 
-.I‘& 
-.o*a 
-.*,* 
-.,2b 
-.003 
-.*cl* 
-.*o, 
-.77* 

:::“,: 

I:::: 

D 

-.iJ‘ 
Vb‘. 
-A** 
-.*3* 
-.‘I. 
-432 
-.VX 
-.‘60 
-,*71 

-.95+ 
-.9** 
-.902 
-.*(13 

I:::: 
-.,M 
-.727 
-.69, 
-.&I9 
-.620 

-.*10 
::I: 1:::: 

-.722 
:::2 -.72U 
-.792 1:::: 
-.791 -.,I. 
-.7*7 -.,I, 
::::: -.71‘ 

-.,I, 
-.7** -,717 
-.7,7 -.71* 

= 0.9. 

-.7*4 
-1.24, 
-1,233 
-1,219 

::y:; . 

1::::: 
-1.0“ 

-.97* 
-.I&2 
-.7.9 
-.RZ 
-.6“ 
-.b‘l 
-.6“ 

1:::: 
-..70 
-.L,O 
-652 
9639 
-.Lob 

-.w2 
1::::: 
I:‘::: 
don 
-.99* 
1:::: 
-.931 
-.92* 
-.91* 
-.90* 
-.**7 
-.8*3 
-.‘I* 
-.‘I, 
-.*o* 
-.,N 
-.7‘4 
-.772 
-.7,7 
-.72* 

-.94* 
-.*75 
9‘57 
-.**1 
-.*,9 
-.*39 
-.*39 
-.*b‘ 
-.*n 
-a032 
-.*2* 
-r*21 
-.2x2 
-,*o* 
-.79* 
-.77* 

2::: . 
-.,u 
-.7&d 
-.x* 
-.I‘0 
-.7&O 

-.‘a 
-.799 
-.799 
-.792 
-.7*7 
-.I,* 
97‘5 
-.7*2 
-.7,7 
-1775 
-.7,* 
-.n* 
-.770 
-.,a, 
-.7*, 
-. 7‘3 
-.%0 
-17‘7 
-.75* 
-7“ 
-.I*, 
-a764 
-.7,1 

-.n, 
-.,2, 
-.71. 
9719 
-.71* 
-.71, 
9719 
-.71, 
-.I** 
9711 
-.,u 
-.717 
-.71* 
-.719 
-.,t, 
-. ,23 
-.723 
-.721 
-.723 
-.722 
-.723 
-.72* 
-.72s 

.P‘7 

.9‘9 

.‘P‘ 

:::: 

2:: 
.‘03 
..“ 
,368 
.3&6 
,345 
,276 
.237 
,216 
,166 
.l., 

:::: 
.OM 
,043 
*0*2 

.“O 

.‘P‘ 

2:: 
A22 

:Z ..6. 
.k22 .,7‘ 
.,*2 
A07 
.2*1 
.231 

:F: 
,164 

::A: 
,076 
.0*7 

-.ool 

.‘0‘ 

.7‘, 

.71* 
,661 
.‘22 
,649 
,496 
.*57 
,406 
.‘b, 
.a10 
.29* 

:::: 
.*a 
.I72 
.1‘1 
.120 

:“o:: 
.012 
.00‘ 

,748 
,743 
.“I 
.b37 
.bOl 
.513 

::E 
.“. 
.‘.I 
.50‘ 
.PLb 
.126 
.21M 
.*,a 
.l.o 
.12-a 
.09L 

::;: 
,036 

-.02‘ 

,699 
.707 
.66, 
.6,‘ 
.571 
.‘0’1 
.*** 
.406 

2:: 
.2“ 
.2,1 

:::: 

:::: 
,066 
.0‘6 

:::: 
-.oo* 
-.0** 

.LO1 

.“‘ 

.‘d, 

.‘I‘ 

.*72 

.‘P2 

.312 
,246 

2:: 
,064 
,016 

2:: . 

::::; 
-.OW 
-.*o, 
-.1*7 
-.ow 
-.1‘S 
-,1.. 

.‘I‘ 
*‘lb 

:::: 
.671 
.‘O‘ 
.,I, 
.‘a0 

:YZ 
,365 
,230 

::2 
.I,. 
.2*0 
,195 
.I‘, 

:::: 
,081 
,010 

.“I 
,723 
,696 
.MO 
.622 

5-t: 
..5L 
2:: 
2:: 
.ZM) 
.21‘ 
.I,‘ 
.1,1 
.127 
,096 
,072 
,046 
,021 

-.mo 

.6X1 
do3 
.‘PO 
.“l 
:T 
.‘a‘ 
,217 
,220 

::: 
.0,‘ 
:“,:: 

-.01, 
-.o,* 
9057 
-.074 
1:::: 
-.12* 
-.111 

0. 19.w 

-.P.P -.9x 
1:::: 
1:::: -.6&S -.“9 -.‘I9 -.**a -.‘.9 -.I., -.*40 9‘30 -.‘I, -.‘l‘ -.*17 -.‘I‘ 
-.*12 -.‘lO 
:::z -.‘06 

0.x 1.6“ t.60 
:s 1O.W lb.03 a0.m 

it% **:a, ram .‘.a, 
3:: 6o.m ‘6.00 
%i ‘0.m **.m 
E:E 
1.6‘ I.63 *.m 
*Xi l‘.Ol ‘0.03 
‘Z-E s*:m 4o.m 
%i . 
2: $2 . 
Z-2: 
E:m” ‘6.00 

-1.10. 
-.97* 
-.97* 

2::: 
-.999 

1:::: 
-.94* 

1:::: 
994, 
-.9,, 
-A20 
-.90, 
-.“b 
-.*,a 
-.“P 
-.“l 
-.*** 
-.‘I, 
-.‘21 
-.79, 

-.‘4‘ 
-.“S 

1:::: 
-.**7 
-.‘2, 
-.‘27 
-.I24 
-.‘22 
-.‘I‘ 
-.‘17 
-.I,* 
-.‘1, 
-.*1, 
-.‘oOP 
-.*10 
-.‘O, 
-.*o* 
-.*o, 
-.*02 
-.790 
-.,*2 
-.I99 

-.*0* -.*9* 
-.O‘, 
-.‘I, 
:::g 

-.6&o 
-.*12 -.77‘ 

::::: 
-.77* 
-.774 
1:::: 
-.77‘ 
-.771 
-.770 
-.772 
-.,I, 
-.773 
-,77* 
-.77‘ 
-.no 
-.77‘ 
-.774 
-.77* 
-.770 
-.773 
-.TIO 

-.*,a 
1:::: 
-.*29 

; -.*a* 
-.*,* 
-*‘,P 
-.‘O* 
::::: 
-.*,* 
-.*n 
-.*n 
-. ‘72 
-.*,o 

.991 
lar, 

2:: 
.“6 
.7*, 
.667 
.&PO 

2:: 
.*79 
..‘3 
“‘9 
.I** 
.1‘1 
,264 
.I,6 
.212 
.lT‘ 
.1,7 
.OPP 
.O., 

,911 
.91* 
.‘60 
.‘02 
.75‘ 
.*Lu 
A24 
.,‘7 
.,16 
.49, 

2:: 
,676 
.3Y 
.I06 
.269 
.2*7 

:E! 
.*51 
.11* 
.0,1 

.‘17 .‘3, ,799 .756 ,716 
2:: .549 
:::: 
::CZ 
L212 
.22‘ .2“ 
.2“ 
,230 .199 .I69 
::2 .O.‘ 

:::i 
.750 
.71, 
.&‘I 

2:: 
.)I, 
..“ 
,464 
,396 
.,‘2 
1325 
.PPP 
.2‘2 
.*2, 
.201 

:::: 

:o’:: 
.011 

.‘70 ,‘I‘ .M)l 
2: 
:2: 
:E .26, ,207 
Gti 
.O.‘ 
.022 -.OOd 

::;:: 1.044 -.107 -.I** 
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r 

NACA RM L57GO9a 

O.l‘b/a O.WJ,~ O.lOb,l OdOb/2 0.7t.b/2 O.Olb/Z O.l‘b/2 O.lb/t O.I@ail OXb/l 0.7&b/l O.WJb/2 

-i:z: 
-.PP, 
-as6 
-.919 

-1.001 
-1.006 

-.PW 
-.PP7 
-.99, 
-.990 
-.976 
-.P1, 
-.9U 
-a*, 
-.*a 
-.I., 
-1‘62 
-.‘72 
-.‘70 
-.‘4‘ 
-.‘ld 
-.*12 

.PP‘ 
,960 
.P,O 
.‘O‘ 
.**, 
.7l* 
,727 
.670 
.L‘O 
1,‘. 
,142 
.‘O‘ 
..I‘ 

:::: 

:::: 
.I76 
*I.4 
,210 
,164 
.O‘, 

-.x2 
-1.10. 

:::g; 
-1.101 
-1.101 

1::::: 
-.‘69 
-.*r, 
-.I.4 
-a*24 
-.,w 
-r,** 
-67.1 
-.7*1 
-*720 
-d“ 
-1669 
-14.4 
-,“, 
-o-b44 
-.,a 

.Pl, 
1.011 
1.0.1 

‘:Z 

::: 
.7“ 
,711 

: :: 8 
.,I0 
.,27 
..‘i 

2:: 
.‘I. 
.,29 

:::: 

:% 

,660 .,7‘ 
::t: :1 
,794 .,,a 
:::: :::: 
,L“ ,161 
.&.a 
.‘07 2:: 
I ‘1 
. 2.“ 27 :Ef 

. 4,. 
2:: . ..?I 

.Yr‘ 
:::: :::: 
l **, :2: 2:: 

.211 :3: 

23 :E: 

:::: 
do* 

/ 2: 
I .‘.O 

.4“ 

2:: 
(142 
,I“ 
.t** 
.I‘, 

:::: 
.OP. 
.O,l 
,611 
.o‘, 
4002 

-.041 
-.om 

-l 

c 

. 
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. 
O.lSl,/, OAKb/l 0.4m/2 0.5Ob/2 0.75b/l M&/2 

n - 0.9‘ 0 - -2.00~ 

0.1&/Z O.ZOb,l O.lOb,b/l O.Sm/z 0.7Stil O.SOb,l 1 

I 
)I = 0.9‘ (I - -o.os* 

.029 

.,a 

:::: 
.205 
.I,‘) 
.115 
.a*2 
.“, 

-do5 
-.030 
-.052 
-.Ob, 
-.040 
-a073 
-.l,‘ 
-.1*7 
-*lb0 
-.I.* 
-.I‘* 
9209 
-.l,, 
-.l., 

.bM 

.P‘. 

.l‘C 

.,I. 
d-79 
.o,* 
.02* 

-,013 
-,‘)*I 
-.0&b 
-.0*2 
-.120 
-.**a 
-.*m 

::::: 
-.227 
-.2** 
-.I,* 
-.2*1 
-.2*5 
-.240 
-.2,0 

,570 
.P,l 
.I91 
.11‘ 
.fbl 
,113, 

I:% 
-.oe* 
-rO‘* 
-.**2 
-.13* 
-.*a* 
I$:: 
-.20* 
-.2*9 
3292 

I’:;: . 
-,107 

I::;: 

:::: 
,161 
.I,, 
.C‘, 
.04* 

-A29 
-.1e, 
-.21* 
-.2*0 
-*2,9 
-.32, 
-.322 
-.a,0 
-.3*4 
-.‘b‘ 
-.lb* 
-.lL* 
-.**, 
-.3,, 
-.*21 
-.30, 
-.“1* 

.o** .,*1 

.2,‘ ,107 

.I05 .0*0 
,147 .0x? 
.llP 
,091 :::: 
.OL‘ .Wb 
,066 -.I24 

-.OO‘ -.0‘5 
-.O,, -.OS, 
PO.0 -.0‘4 
-.O“ -.101 

.70‘ .**o -.05, PO.7 
1:::: 
s:::: -.I,* V2.2 
1:::: -.2*1 -.30* -.31* -.ao, -.,,0 -.S,. -.,1, -.a15 929, 9277 -.**5 

-.10, -.I01 
-,07‘ -.10* 

1:::: 
-.l.l 
-.1X 

-.I*, -.17* 
-.17* 4:; 

1:::: 
-**t, 1:;;: 
-1195 -.*01 
-.1*5 -.1“ 

.m, 
,029 
.oo* 

-.01* 
-.0‘* 
9070 
-a899 
91% 
-.lO, 
-.*2* 
-.I‘2 
-.L‘* 
-.2m 
-.22c 
-.**1 
-.16, 
-.I,, 
-.32* 
-.,2* 
-.‘*I 
-.319 
-.*2* 

-.21* 
-.1*7 
-.O% 
-.l’J‘ 
-.,** 
-.,m 
-.120 
-.,‘O 
-.142 
-.1-/s 
-.1‘6 
-.,w 

I:% 
-.272 
-.z,, 
-.2*7 
-.,o* 
-.225 
-.,2* 
-.321 
-a274 

-.‘77 
-.225 
-.1-f, 
-.1‘4 
-.I“ 
-.l‘l 
-.l‘, 
-.n* 
-.*w 
-.217 
-.22* 
-.2,* 
-.?,I 
-.I,. 
-.303 
-.,I, 
-.31* 
-.3*1 

1:::; 
-.*‘I 
-.193 

-.**2 
-.,I* 
-.2*x 
-.253 
-.2.2 
-.**1 
-.2*3 
-.2** 
-.2‘0 
-.277 
-.20* 
-.,oe 
-.,2* 
-.3m 
-.‘bO 
-.377 

I% 
-.“I 
-.‘69 
-.,‘4 
-.213 

2::‘: . 
-.*** 
-.a** 
-.2-H 
-‘ii: . 
:::“9: 
1:::: 
-,*** 
-.2*0 
-.3*x 
-.399 
-.*a* 
-.41* 
-.*2(1 
:::“,: 
-.3** 
-,*** 

-a911 
-.*.A 
-a,,4 
-.*w 
-.*01 
-a397 
-.a,, 
-.377 
-.31* 
-.291 
-.3m 
-.%I 
-.1*5 
-A01 
-.407 
-.*,I 
-.*o, 
-.,w 
-.39* 
-.137 
-.3,* 
-.a** 

:::: 
.1*7 

:;:i 
,041 
.ool 

-.*t, 
-.m* 

1:::: 
-.0,t. 
-.11* 
-.l,l 
-.*** 
-.17, 
-.l‘l 
-.22* 
-12.0 
-.2“ 
-.29* 
-.170 

.OPO 
:::: 
:E 

-.OO, 
1:::: 
-.E*, 
-.o** 
-.o** 
‘.05, 
-.I29 
-.l52 
-.1*2 
-.I92 
-.1*0 
-.215 
-.13, 
-.2** 
-.*m 
-.2*1 

,019 
-.WP 

*WI 
-.o*, 
-.O.O 
-.a.2 
-.0*7 

::::: 
-.Wb 

I::3 
-.a*, 

1::: 

1:::: 
-.225 

2::: 
92.4 
-.2‘2 

-.0,3 
-.a‘. 
-1034 

-:2: 
-.OU* 
-.*I* 
-.111 
-.115 
-,1,9 
-.1*7 
-.19* 
-.223 
-a23 
-.a* 
-.27, 
1:::; 
-.2*0 
-.271 
-,I‘* 
-.277 

-.07* 
-. 105 
-.07, 
-. 077 
-*0*9 
-. 101 
-.12* 
-.*‘a 
-. 1.2 
-.1*1 
-. *7* 
9207 
-.2,5 
-.27* 
-.291 
-.Y)* 
-.307 
-.*2* 
-.32* 
-.332 
-.3*7 
-.2‘s 

-.13* 
-.1*2 
9127 
-.I,. 
-.132 
-.*** 
-.191 
-.21* 
-.24, 
-.21* 

1:::: 
-.111 
-.*29 

‘-.‘3. 

2% 
-.*** 

I:::: 
-.3x2 
-.2,, 

I I H - 0.9‘ a - 1.96. I - 0.P‘ a - 3.880 

.o** 

.l‘O 
,067 
,010 

.,11 
-.,l‘ 
-.,.‘ 
-.107 
1:::: 
-,O‘b 
-.ll. 
1:::: 
-.1** 
-.,I. 
-.l“ 
-.1‘7 
-.21* 
-.2.‘ 
1:::: 
-.2** 
-.2‘2 
-.2‘2 
-.2‘0 
VP.9 

.bOb 
-.2*0 
-.22* 
-.170 
-.1*0 
-.l.‘ 
-.17* 
-.1** 
-.1*7 
-.,w 
-.21* 
-.255 
-.2*0 
-.2** 
-.n* 
-.2W 
-.,oo 
-.a03 
-.312 
-.,** 
-.,I. 
-.20, 
-.2*7 

.‘lb 
-.&I* 
-.3,2 
-.2** 
-.3** 
-.I*‘ 
-.*20 
-.2*0 
-.P,, 
-.2*7 
-.2*3 
-.290 
-.29* 
-.*** 
-.5,* 
-.*,9 
-.,‘a 
-.‘,1 
-.‘I, 
-.I‘0 
-.I50 
-4,‘ 
-.29O 

,600 
-.701 
I:::: 

.*‘a 
-.“. 
-.x4 
-.*W 
-.*37 
-.5‘9 
-.430 
-.“1 
-.,*7 
-.2w 
9275 
-.32* 
-.*29 

.0*9 
l 0*1 

1:::: 
-.1,‘ 
-,*** 
-.110 
-,099 
-.*** 
-,2** 
-.207 
-.255 
-.2** 
VP27 
-,2Q9 
-.*9* 
-.302 

1:::: 
-.*** 
-.I59 

1:::: 

lb10 
-.,79 
-2‘6 
-*,01 
-.PO. 
-.1** 
-.1*1 
-.201 
-.19‘ 
-.211 
-.*I‘ 
-.24* 
-.2*1 
-.2*1 
-.2** 
-.,12 

1:::: 
-a324 
-a,** 
-.3*2 
-.,*2 
-.3*2 

..‘I 

1:::: 
-.b.l 
-.22* 
-.240 
-.*** 
-.271 
-.2“ 
-.2*2 
9276 
-.297 
-,‘e‘ 
-.a** 
-.13* 
-.s*7 

Z:: 
-.‘!w 
-a361 
-.,** 
-.,,O 
-.9*1 

.4.‘ 
-.n* 

..l‘ 
-.9ll 
-. vo4 
-.*10 
-.7*4 
-.75* 
-.,l‘ 
-.bO‘ 
-427 
-.3** 
-. 1,‘ 
-.,A9 
-.*90 
-.*1* 
-..M 
-.*** 
-.*51 
-.462 
-..b* 
-. 4.3 
-..I, 
-.3*2 
-.33* 

h.3 
-.7*2 
VW‘ 
-.9** 

I:::: 
-.*,a 
-.‘Q* 
-.792 
-.7*0 
-.*.b 
-.700 
W.56 
V.4. 
-&SO 
-A,, 
-.*I* 

:::z 

:::: 
-.*I* 
-.*01 

::::: 
-.nr 
-**9* 
-.‘a* 

-.00* 
-.02, 
-.022 
-.02* 

::“1:: 
-.1,3 
-.lb, 
-.1‘1 
-.1&O 

1:::: 
-.230 
-.2** 
-.I., 
-.**9 
-.29, 
-.a4 
-.,‘I 

1:::: 
-.279 
-.2*5 
-.27* 
-.2*0 
-.*97 
-.s** 
-,331 
-.3‘2 
-.*72 
-.*** 
-.I,* 
-;i*i 
-.3P, 
-.,71 
-.*,‘ 
-.,I, 
-.300 

-.lO7 

I:::; 
-.31* 
-.3** 
9159 
-.3,* 
-.*** 
-.sm 
-.40* 
-.407 
-.*07 
-.40* 
-..O* 
-.39* 
-.2*3 

-.*** 
-...I 
-.3*1 
-.1‘1 
-.,‘a 
-.‘o, 
-.3** 
-.3** 
-.**o 
-.,35 

.‘,, 

.*9, 

.2“ 
2:: 
.*a* 
:::: 
.O‘, 
.02, 
2% 

-.o** 
-.0-f, 
-.m* 
-.11* 
-.I,, 
1:::: 
-.lP, 
-.*n 
-.*a0 

.,o* 
,216 
.I‘. 

:::: 
.O‘b 
.0‘5 
.O.. 
.021 

-.OO‘ 
-.OZO 
-.O.o 
-.07* 
-.0P‘ 
-.12* 
-.1‘7 
-.12* 

1:::: 
-.17‘ 
-.l‘l 
-.1‘9 

.2*7 
,202 
.149 
,104 
,074 
,046 
,017 
,001 

1::;; 
-.0** 
-.091 
-.12* 
-.1*2 
-.*** 
-.no 
-.17* 
-.I,* 

1:::: 
-.207 
-.,9‘ 

.P‘. 

.113 

.I‘0 

:i:: 
.0‘6 

-.O,O 
-.0** 
-A., 
-.07* 
-.,-JO 
-.13* 
-.lb‘ 
-.*n 
-.19s 
VP21 
-.210 
-.22* 
-.2,O 
-.I** 
-.I*, 
-.Z‘P 

.3,7 
,P.l 
.1** 
2:: 
.o** 

-.oa* 
-.027 
-a,* 
-.on 
-.09* 
-.*a 
-.109 
-.19, 
-.t,* 

::::: 
-.277 
-.I91 
-.,o* 
-100 
-.177 

.2*1 

.20* 

.U3 
,102 
.o** 

-:E 
-.I‘* 
-.10, 
-.19* 
-.2*0 
y,ao 
-.‘21 
-.“, 
-.,n 
-.,,, 
-.,a 
-.321 
-.3*7 
-*2,* 
-.,i* 
-.‘I‘ 

A.9 
.*1* 
,664 

2:: 
,221 
.I,. 
.l‘O 
.l‘, 

$2 
.0‘2 

-6305 
-.o*, 
-.05, 
-.o*o 
-.o** 
-.1,0 
-*ll, 
-.1*, 
-.1** 
-.10‘ 

,469 
,167 
,298 

5:: 
.17* 
.17* 
.I‘1 
,094 
.Ob, 
.O.O 
call 

-,019 
-,o*‘I 

:::“,: 
-.O,P 
-.11* 
-.n, 
-,I27 
-.1*2 
-.**2 

:2:: 
.289 
.P‘. 
.I,. 
61,‘ 
,091 
.fb‘ 
.rJ.‘ 
,010 

-.01* 
-051 
-.0‘1 
-.on 
-.**7 
-.1,, 
-.11* 
-.1,7 
-. lb0 
-.1*5 
-.*** 
-.*9* 

.50* 

.‘9, 

.2W 
,247 
.*9* 
.1,1 
,104 
,064 
.O,‘ 

-.(IO* 
-.0?,* 
-.o,* 
-.ow 
-.I29 
-.I‘* 
-.I,, 
-.**7 
9214 
-.2,* 

::::: 
-.2,9 

2:: 
,260 
.*1* 
.lb‘ 
.O‘, 
.0(12 

-.O,l 
-.l,L 
-.*,* 
-.mt 
-.2,* 
-.7-l* 
-.312 
-.I25 
-.,*0 
-.Y, 
-.3*, 

1:::: 
-.l*, 
-.20* 

. 



28 NACA RI4 L57Goga 

O.I‘b/l 0.22b,2 0.4Ob/2 O.‘ob/2 0.75bf2 O.OSb/P 0.1&,/l O.P‘b/Z 0.4m,2 O.Eob/r O.72!zd5 O.O5b,l 

L 

.‘l, 

-I:“,:: 
-.919 
-.I.‘ 
-.79, 
-.l‘, 
-.a*9 
-.I.8 
-.l., 
-.l,‘ 
-.‘75 
-.1‘9 
-.,PP 

1:::: 
-.*2* 
-,*2* 
-.*3, 
-..I, 

1:::: 
-.*22 

*“T 
:::: .,,-I 
2:: 
:::: 
,129 

:K 

2:: 
-.011 
-.a,, 
-*0*7 
-.0‘9 
1:::: 
-.OP. 
1:::: 

- 9.9l- 

-. 19, 
-1.18. 
-,.2** 
-1.193 
-1.149 
-1.1*0 
1::::: 
-1.009 

-.9** 
-.P*, 
1:;;: 
-*711 
-.7,0 
-..W 
-.*,e 
-.*,I 
-.*w 
-0‘29 
-.e*, 
-.*99 
-.‘,I 

,702 
.*3, 
.,.P 
..‘I 
..3‘ 
.,‘2 

:::: 
.2.‘ 
#20, 
Il.9 
.1** 
.,Ol 
.0‘0 
.*,2 
.*17 
.OIP 

-.01, 
1:;:: 
-.0** 
-.E‘P 



NACA RI4 L57GO9a 29 

0.1mJ/a 0.2mJfz O.mJ/¶ P.mb/l o.rvJ/a mm/z O.llb/l 0.2&/Z 0.4&/1 O.EtB/2 O.?Eb/l O.Wb/t 

IPemd 

-.973 -.PPI 
-,*,a -.9,9 
-,33, -,wt 

-.904 
-.9*4 
-.POP 
-.904 
VP03 
-.%I 
-.901 
-.a97 
-.m. 
-.a92 
-&II 
-.I90 
-.,a* 
-.a, 
-.a11 
-.*n 
-.a,1 
I:“,:: 
-.1*3 
-.a33 
-.8&69 
-.I66 



30 NACA RM L57Goga 

O.Wbfa O.ISb/t 0.4Cbf9 O.OObfS O.TSb/S 0.95b/2 O.IBbfZ O.BSb/t 0.4ob/X O.Sobf¶ 0.7Sti¶ O.OSb/l 

1 



NACA RM L57GO9a 31 

Pmm.eoemct.nL, P, ak 

1:::: 
-.033 
-.o** 
-.012 
-.052 
-.0,3 
-.062 
-.0,2 
-.110 
-.1*1 
-.11* 
-.13, 

-.,0* 
-.1,4 
-.104 
-.113 
-.,09 
-.111 
9113 
-.1,3 
-.,20 
-.,*9 
-. 134 
-116, 
-.193 
-.011 
-.233 

1:::: 
-.636 
-.3b9 
-.*47 
-.315 
-.310 

,111 
2:: _.. 
,033 
.03* 
.020 
A04 

-.W, 
-.023 
-.OS, 

1:::: 
-.107 
-.1*3 
-.136 
-.U, 
-.1,3 
-.194 

1:::: 
-.221 
-.POl 

.o,, 
,001 

I:“;: 
-.O% 
-.07* 
-. 100 
-.103 
-.110 
-.1** 
-.110 
-.*,7 
-,I,. 
-.a40 

1::;: 
-aI87 
9303 
-.x4 
-.313 
-.303 
-.I,, 

-.lT. 
-.POZ 
-.211 
-.*o* 

1:::: 
-.23t 
-.2&L 
-.13* 

1.00 

,734 
-a97 
-.109 
-,071 
-.O., 
-,O.O 
-.a*, 
-.07, 
-.061 
-.OPP 
-.1ZO 

1:::: 
-.*43 
-.17, 
-.PO. 
-.204 
-.*03 
-.1u 
-.2*?. 
-.233 
-.*3, 
-.213 

-,Yl 
-.344 
-.3*4 
-.3*0 
-.,*7 
-.33* 
-.,I0 
-.319 
-*?A6 

-.2*4 
-.34* 
-.1,3 
-.a* 
-.7.66 
-.171 
-.1,3 

c 

,646 
-.1*3 
-a 138 

:::g 
-.101 
-.,11 
-.12* 
-.12* 
-.133 
-.*,a 
-.,,I 
-.131 
-.19* 
-.P13 
-.1,1 
-.a, 
-.*** 
-.2,1 
-.I54 
-.2,* 
-.*.a 
-.237 

- 1.90. 

..,3 
-.,n 
-.a, 
-.204 
-.19* 
:::;: 
-.1*3 
-.,7* 
-.,*a 
-.199 
-.a7 
-.*3* 
-.2,0 
-.ii* 
-.n, 
-.2x? 
-.m* 
-.193 
-.291 
-.189 
-.27* 
-.1&z 

M= 

.03. 

- 3.934 

..I2 ,713 
-.,,a 
-.723 
-.,I. 
-.,I. 
-.,l. 
-.3,2 
VP93 
-.X1 
-.P,. 
-,**3 
-.191 
-.2m 
-.,,I 
-,331 
-.,I. 
-.W 

I:::: 
-.X2, 
-.,O. 
-.*Lw 
-.29* 

.4&f 
,050 

-.W, 
-a**1 
-.120 
-.11, 
-.072 
-.O,, 
-.111 
-.197 
-.I58 

1:::: 
-.lP, 

1:::: 
-113, 
-.t*, 
-.3X, 
-.,w 

1:::: 
-020, 

-.I99 
-.7** 
V639 
-.PM 

1::;: 
-.*,a 
-.I,, 
-.rn. 
-.a, 
-.a. 
-.PL. 
-.279 
-.Zi, 
-.,09 
-.,I, 

1:::: 
-.325 
-.nr 
-.,U 
-.,lO 

-.97, 
-.371 

1:::: 
-..w 
-.a. 
-.a0 
-. If0 
-.nr 
-.I,* 
9311 
-.,a* 
-.?a9 

I:::: 
9373 

I:::,’ 
-.3,4 
-.371 
-.,a* 
-133, 

-.I33 
-.7*, 

__. 
-Al7 
1:::: 
-.,.D 
-.3,* 
-.,a0 
9401 
-.a. 
-.*17 
-.423 
-.a1 
-.Ml 
-.,I‘ 
-.33, 
-.311 

.016 

.olz 
-.020 
-.0*3 
-.a11 
-.103 
-0 *to 
Vl.0 
-.1,9 
-.149 
9169 
-.,a0 
-.1*3 
-.137 
-.*01 

-0O.l 
-.0,7 
-.OM 
-.101 
-.*a 
-.*** 
-.1*3 
-.l,, 
-.1,1 
-I 160 



32 

TAELB I - BTEEL WING PRE89URg COEPFlClENT DATA FOR TRE Tpgp 

RANGE OP ANGLE OF ATTACK AND MACR NUMBER - Continued 

NACA RM L57Go9a 



NACA FDI L57GOga 33 

Prrssura eomklmt, P, pt. 

“. 1.00 L - 15..53* c - L3.03~ 

-.05* 
-.357 
-.,,a 

1:::: 
-.**3 
-.LPl 
9197 
V’1.7 
-.,66 
-.,39 
-.,.6 
-.,.I 
-.,7* 
-.393 
-.bOP 
-.617 
-.,O. 
-.I93 
-4.1 
-.,4, 
-.e** 
-.I,3 

1.001 
1.034 

.9** 

.**1 

.,*o 
A84 
.&I. 

-,07* 
-.7*7 
-.90* 

-1.006 
-.47* 
-.w* 
-.n0* 
-.*5, 
-.*17 
-A01 
1:::: 
-.,% 
-.*1* 
-.o*, 
::::: 

::::: 

r:“,:: 
-.M, 
-.*6‘ 

,848 
,126 
.7*3 
.70* 
A72 
.,03 
,546 
.,a 
..60 
.*I* 
.,Bb 

:::: 
.*9* 
.23* 
,233 
,214 
.*a* 
,163 
.1,4 
.lZb 
.o** 

.I91 

.80* 

.76. 

.,*1 

.blP 

.62. 

.%9 

.,P, 

..I. 

.U. 

.*m 

.371 
2:: 
.*1* 

::ii 

:% 

:::: 
.071 

:::: 
2:: 

.3&T 

.I23 

.*,3 
A33 
,411 
.,*7 

::ii 
.*,9 
.P16 
,191 

:::: 

:% 

c -.a, 
-.031 
-.o,, 

-.106 -.Pwa -1.113 -1,091 -.PQP -1.112 -1.0s. 
-.90* 

1:::;: 
-1.033 
-!:g: 

-.70* 
-437 
-.6.2 
-.63, 
-.b,* 
-.G!6 
-.bl, 
-.e*, 
1:;;: 

1:::: 
-..I5 
-.6.3 
-.a, 
-..,I 

-1.169 
1::::: 
-1.270 
-1.267 
-1.222 
-I.,,, 
-1.182 

-,*,7 
-.68, 
-.6,0 
-.‘,4 
-.*b* 
-.**o 
-.707 
-.I12 
1:::: 
-.617 
-.bPT 
-.I03 
-.707 

.971 

.9L, 
,909 
.1,4 

$2 
413 
4.2 
.601 

2:: 

-1.241 
:::::: 
-1.20. 
-1.*3* 
-1.232 
-1.220 
-l.lP* 
1::::: 

1::::: 
-1.099 
-1.046 

-.w, 
-.m* 
1:::: 
-.I*9 
-.I*8 
-.,BO 
-.‘I,* 

-1.010 
z::::: -1.081 -1.010 -1.013 -1.011 -,.OLl 
z::::: -1.011 -.w, -.9*3 -.9u -.9*7 -.9** 
1:::: -.929 VP29 -.91, -.907 

-.PIP 
-,991 
I:::: 
-.PP, 

-1.m. 
-*.om 

-.PP, 
VP92 
-.937 
VP79 
-.P75 
-.%7 
-.PLO 
1:::: 
-.9*9 
-.P23 
-.91* 
-.I96 
-.a17 
-.*wl 

-.110 
-.171 
-.I14 
-.*71 
-&I, 
-.a73 
-.*73 
-.mo 
-.1&B 
-.*,a 
-.*ba 
-.a., 
-.16. 
-.m, 
I:::: 

1:::: 
-.6&O 
-.*,* 
-.IM 
-.a,8 

-*.*6& 
-1.267 
:::::: 
-1.11, 
‘-1.241 
-1.216 
-1.111 
-i:g: 

-.103 
-.662 
-.&PI 
-.7** 
1:::: 
-.,se 
-.797 
-.307 
-.mx 
-.,91 
-.l,, 

-1,233 
x:::$* 

:::g;: 
-1.POP 
-1.19, 
-1.1.7 
-1.141 
-1.129 
-1.111 
-1.093 
-1.073 
-1.05. 
-1.042 
-1.02. 
-1.001 

-.PII 
-.%a 
-.9** 
-.918 
-.a91 

-1.012 
-1.04, 
1::;;: 
-1.0,‘ 
-1.031 
-1.0.. 
-l&,0 
-1.042 
-1.031 
-1.039 
-1.0,. 
-1,033 
-1.031 
:::go”: 
-1.003 

1:::: 
-.991 
-.983 
-.971 

-..15 
2::: 
-.*1* 
-.*1, 
-.a* 
-,91. 
-.*1* 
-.,I* 
-.913 
-.P11 
-..l. 
-.915 
-.915 
2%: 
-*91* 
-.,I1 
-do* 
-.91a 
-.9*0 
-..10 

.*m 

.I96 

::z 
.a** 

SE 
.6,6 
..I2 

:::: 
,300 

::ti 
.3P, 
.%I 
,342 
.301 
.27P 
.2,3 
,209 
.l,, 

.621 

.‘.I 

2:: 

:E 
.I01 
.U1 

2:: 
.ZPl 
.no 
rlPI 
.164 
.1Y 
.10. 
.07. 
.Mo 
.036 
.0** 

-.010 
-.0*0 

.W3 

.%. 

.,** 

. ,993 

:::: 
.37* 

2:: 

2: 

:::: 
.I16 
. 100 



34 NAC!A BM L57GO9a 

. 



NACA FM L57GOga 35 

TABLE I. - BTEEL WlNG PRPPIURE COEFFICIWT DATA FOB ‘KS TEST 

RANGE OF ANGLE OF ATTACK AND MACE NL!,C%R - Cmtlnuad 

. a 

.,w 
-.%1 
-.87, 
-.Llm 
-.746 
-.7u 
-.,,o 
-.*9* 
-.*91 
-.*I, 
-.*9* 
-.,10 
-.3*, 
-.331 
-.3*2 
-.3,* 
-.3,* 
-.3,* 
-.x1 
V356 
-.333 
-.,*0 
-.334 

= 5.99 

.3** 
-*.oas 

-.937. 
-.I,, 
-.*I, 
-.791 
-.730 
-.*97 
-.a,, 
-.,I, 

1:::: 
-.3,9 
-.34* 
-.310 
-.,a, 
-.I99 
-.I97 
-.I97 
-.395 
-.39, 
-.?a 
-.,e7 

II 

-.01. 
-.*,a 
-.22* 
-.3&T 

1:::: 
-.*,3 
-.*17 

1:::: 
-.*77 
-.313 
-.31* 
-.ZPO 
-.,O, 
-13.6 
-.3*, 
-.,a 
-.342 
-.,a 
-al-t 

1:::: 

= 1.03 

.366 
-1 .OM 

-.P.ti 
-.,*a 
-.,*v 
-.,a6 
-.,,I 
-.,*a 
-.ZPP 
-a99 
-.,u 

1:::: 
-.330 
-43.3 
9361 
-.16L 
-.36. 
-.%7 
-.,I, 
-.373 
-.311 
-.x4 

0’ 

.136 
-1.011 

-.99* 
-.937. 
-.97‘ 
-.8*L 
-.,7, 
-.461 
-.401 
-.3,, 
-.,M 
-.3,7 
-.,70 
-,3*0 
-.,a9 
-..W 
-.399 
-.39P 
-..O, 
-.*01 
-.*OO 
-.3*5 
-.3*, 

. 7.92. 

.031 

I::::: 
-1.01* 

-.916 
-.P.1 
VP16 
-.**, 

I:::: 

1:::: 
-.I,, 
-.WP 
-.a07 
-.a03 

1:;;: 
-.311 

3 
-.**, 
-.333 

.70, 

.L21 

:::: 
.Ul 
.,,P 
.XIP 

:::0 

2:: 
.1,1 

:% 
.0*1 

::E 
-.oe 

::g: 
-.obl 
-.O,T 

,448 
-.%3 

-1.13. 
-‘.DTP 
-1.031 
-1.003 

-.97, 
VP53 

-.a** 
I::“,: 
-..‘9 
1:::: 
-,*I, 
-.a** 
-,*33 

.,9, 
,511 
.,I, 
.,,I 
.3*, 

:::: 
.*** 

:::: 

2:: 

2:: 
.04‘ 
.OPb 
,021 

-.W, 
-.013 
-a*, 
-.o** 
-419 

.LIP 

.I32 

. ..O 

.3** 

.3*7 
,297 

:9: 
.1*0 
,144 
.1‘, 
.017 
,017 
.041 
.01* 

I:3 
-a,* 
-.O,o 
-.050 
-.o,* 
-.ob* 

,101 
,696 

:::: 
.,11 

2:: 
.3,2 

2:: 
,243 
.23,. 

:::: 

2:: 
.07, 
036, 
,041 
.OPI 
.0** 
.0** 

.667 
,613 
,528 
.*71 
.,34 
.3,3 

:R 
.260 
.**, 
,199 
.166 
.13, 
.11* 
.OPl 
.07* 
.Ob. 
.0*1 
.01* 
431 
,031 
,018 

c 
= 9.89’ 

-.,03 
-1.16, 
-1.136 
-1.012 
-1.028 

-i:“,:: 
-.911 
9896 
-.*72 
-.a,7 
-.301 
-.6&l 
-.cs 
-620 
V60, 
-.,5-a 
-.,77 
-.,I7 
-.,*I3 
-.,*I 
-.,a, 
-.*72 

.I.9 

.6BP 

:::: 
,499 
.438 
.,76 
.340 
.301 
.*a* 
*I,, 
,193 
.170 
.1,1 
.I23 
a099 
a016 
.a* 
.0,1 
.0,* 
.wa 
.0** 

= 1.03 

-.*I9 
-1.133 

1::::: 
-.PP, 
-.*31 

:::g 
-.,,7 
-.,*4 
-.m, 
-.**0 
-.*33 
-.a1 
V.6, 
-..P. 
-.%a 

::::: 
-.Y, 
9530 
-.53Q 
1.99 

c 

.o** 
-1.16, 

1::::: 
-.w* 
-.95* 
-.*91 
-.703 
-.,,a 
-.I,* 
-.*,I 
-1.30 
-.a* 
-.419 
-.*31 
-.44* 
-.,*o 
-.**3 
-.*I* 
-.a* 
-.a* 
-.**3 
-.**I 

-.*90 
-1.102 
-1.1ta 
-1.114 
-1.101 
-1.101 
-1.oe1 
-1.080 
-1.0% 
-1.02. 

-.911 
9991 

‘3Z.Z 
-,9** 
-.9X 
VW3 
-.aw 

1:::: 
-.a,, 
-,¶a, 
VW. 

.PS. 

.P,P 

.90* 
,318 
.7*1 
.6,7 
,386 
.33* 
..P6 

:::: 
,3P3 
.327 
,294 
.*91 
.*,o 
.*o, 
,194 
.173 

2:: 
.OIP 

.,I, 
:::: 
:C: 
.,P, 
.,3, 
::“,: 
2:: 
:E 
.27P 
,237 
.**7 
,216 
.*a* 
.17* 
,151 
:% 

.n* 

.I,. 

.69, 
:I 
.I., 
.481 
.UI 
.LOI 
:% 
.PP. 
;*51 
.*17 
.l.‘ 
.I.9 
2:: 
.103 
2:: 
.0.6 
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MBLE I. - STEEL WIN0 PRESWRG COEFFlClENT DATA FOR THE TEST 

RANGE OF ANGLE OF ATTACK AM) MACH -ER - C‘amluded 

NACA RM L57Goga 

Pr.ssurs c0sLuc1ent, P, .L: 

P.lfSb/P OAW/Z 0.40b/2 O.Wb/l O.'Eb/Z O.*5b,2 O.lal/b/t o.*sb/* *.4ob/I o.*La/z 0.76bfa O.Mt&fl 

-.571 
-1.181 
I:‘::: . 
-1.101 
-1.0‘4 
-1.01‘ 
-.P77 
-.7*, 
-.4,. 
-..H 
V.78 
-..,I 
-.,o, 
-.1*1 
1:::: 
-.I“ 
-.,I, 
-.,B, 
-.,.P 
-.,a7 
-.,o. 

.9,0 

.PO. 

:E 
.,*7 
A‘0 
.‘19 
.,,P 
.,14 
,471 
,444 

I -.,lS 
I -1.119 
I -1.108 
! -1.132 

-1.10, 
:::::: 
-1.023 
-.98. 
-.P,, 
-.Pll 
-.92, 
-.920 
-.P09 
1:::: 
-.I21 
-.MO 
-.,17 
-.,13 
-.,a 
-.,** 
-.31* 

-016, 
-t ,193 
1::::: 
I:‘::: . 
1::::: 
-1.098 
-1.01. 
-1.0‘1 
-1 .o*, 
-1.039 
1::::: 
-.99, 
‘.,l, 
-.,03 
-.,DP 
-I*“ 
-.,l, 
-.I., 
-*,a0 

:::: 
..I* 

:::: 
,611 
-61‘ 
.,n 
::t: 
14‘9 
.a, 
.,PI 

:::,” 

:::: 

:::: 
.**, 

:::: 



AHQuarter chord 

c’= c’= 22.73 22.73 

Ive nose Ive nose 
q q 119.05 119.05 

/ / /’ /’ 9.525 6 9.525 6 

P-’ P-’ 

‘\ ‘\ 

33.34 33.34 * * 

Wing Wing + + 
NAOA 65AOO4 NAOA 65AOO4 
Tapw ratio Tapw ratio 0.2 0.2 
Aspect rotlo Aspect rotlo 3.0 3.0 
Ark 6.165 sq ft 

(a) Complete model. 

Figure l.- General model arrangement. All 133~1~.nsions In inches. 



Pressure orif ice . . . 

- 

.23 

Wing Jr openings for 
pressure tubes 

- 

Typical cross section thickness 
not to scale 

“‘silver solder 

Wing pressure tubes cast 
in plastic 

(b) Wings. 

Figure l.- Concluded. 
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0 Twist at 
lion 

-.OOlZ 

-.0016 - 
0 .I .2 .3 .4 5 .6 .7 .B *9 I .o 

Y 
-iYE 

(a) Plastic wing. 

Figure 2.- Wiq elastic characteristics obtained expertientally, from which the influence coef- 
ficients were detendned for twist in the angle-of-attack plane about O. 25~. 
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(b) Steel wing. 

Pig-me 2.- Concluied. 
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,. CY =2” 

. 

I 

[ 

1 

a = 4O 

M = 0.80 

M = 0.94 

M = 1.03 

(4 a= 2oto 60. 

41 

a = 6O 

L-57-1639 
Figure 3.- Ty-pical flow study photographs for a range of Mach number and 

angle of attack, plastic wing. 
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a = 8” 

M = 0.80 

M = 0.94 

EACA RM L57GOga 

a = 13” L 

M = I .03 
b) CL = so to 130. 

Fig-qre 3.- Continued. 

32 ' mw- 

L-57-1640 



L 

., . M = I.03 

NACA RM L57GOga 

CY =15” a = 17” 

43 

a= 19” 

M = 0.80 

M = 0.94 

(4 0, = 150 to 190. ~-57-1641 

Figure 3.- Concluded. 



44 NACA RM L57GOga 

Fmctii of d-d. x/c 

(a) M = 0.80. 

Figure 4.- Comparison of chordwise pressure distributions for steel and 
plastic wings. 
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NACA RM L57GOga 45 

2 4 .6 .&IO 0 2 .4 .6 -0 1.0 0 .2 

(a) M = 0.83, continued. 

Figure 4.- Continued. 



46 NACA RM L57GOga 

Fmcfim of chd, x/c 

(a) M = 0.80, concluded. 

Figure 4.- Continued. 



IiACA RM L57GOga 

rl! 

D 

I 
3. pla 
3, pla 
3, 518 
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Fnxfm of Chad. xk 

(b) M = 0.9. 

Figure 4.- Continued. 
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4.8 NACA RM L57GOga 

Fmctbn of &ad. X/C 

(b) M = 0.90, continued. 

FQure 4.- Continued. 

. 



IIACA FW L57GOga 49 

(b) M = 0.90, concluded. 

Figure 4.- Continued. 



50 NACA RM L57GOga 

Fratii of d-cd x/c 

(c) M = 0.94. 

Figure 4.- Continued. 



NACA I?24 L57GOga 

0 l@qw surface. plastic MIIQ 
0 Lower surface, phtb tirg 
0 upper surface. steel wing 
A Lcww SLvfaq steel 

51 

(c) M = 0.94, continued. 

Figure 4.- Continued. 



52 NACA RM L57GC9a 

(c) M = 0.94, concluded. 

Figure 4.- Continued. 
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NACA F&l L57GOga 53 

Frmtix ofchord. x/k 

(d) M = 0.98. 

Figure 4.- Continued. 



54 NACA RM Lp7GOga 

Fmtii of chord x/c 

(d) M = 0.98, continued. 

Figure 4.- Continued. 



NACA RM Lp'Goga 

0 Upper surface. plastic wiw 
q Lower wfoce. plasnc whg 

0 upper SurfcKa steel tinp 
A Lmw surface. steel wing 

55 

Frmth of d-d. tic 

(d) M = 0.98, concluded. 

Figure 4.- Continued. 



54 NACA RM L57GOga 

Frock, afchd. x/c -- - 

(e) M = 1.00. 

Figure 4.- Continued. 



NACA RM L57GQga 

0 Uppw surface. plastic wing 
0 Lam surfarks. plastic wbg 
0 Upper surfme, steel wing 

57 

(e) M = 1.00, continued. 

Figure 4.1 Continued. 



NACA RM L57GOga 

a Upper surface. piastb wbq 
0 LWW surf-, plastic wing 
0 Upper surface. steel winp 
A Lcwer w-face. steel wh 

(e) M = 1.00, concluded. ' 

Figure 4.- Continued. 



XACA RM L57GOga 59 

(f) M = 1.03. 

Figure 4.- Continued. 



60 NACA RM L57GOga 

Fmcfim of ckd. x/c 

(f) M = 1.03, continued. 

Figure 4.- Continued. _ 



NACA FM L57GOga 

0 Upgw surface, plastic wing 
q Lower surface. plastic wing 
0 Uwar surface. steel win0 

61 

Fractii of Chad. x/c 

(f) M = 1.03, concluded. 

Pigure 4.- Concluded. 
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(4 M= 0.80. 

Figure 5.- Spsnwise variation of normal-load pszsmeter for 
various angles of- -attack and Mach numbers. 
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i I I ‘N rlnn 

III I I I 11 11 ” 8 L 

.3 .4 .5 .6 .7 .8 .9 1.0 
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(b) M = 0.90. 

Figure 5 .- Continued. 
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(c) M = 0.94. 

Figure 5 .- Continued. 
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(d) M = 0.98. 

Figure 5.- Continued. 
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(e) M = 1.00. 

Figure 5 .A Continued. 
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(f) M = 1.03. 

Figure 5.- Concluded. 
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- Variation of angle of attack with wing normal-force coefficient 
for several Mach numbers. st~iwing. 
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Figure 7.- Vaxiation of wing pitchln&~% ~ff~@&%%l%%d.%2D~kfiormal- 
force coefficient for several Mach numbers. stea&$&jaj2 
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NACXRM L57GOga 

Center of pressure 
Panel Sect ion a ;“9”” 

---- . --- z ---- IS -~ 
---- 19.3 
-m--m 23.5 

Figure 8.- Variation of center-of-pressure location for wing panel and 
for local sections with angle of attack for sev&.l Mach numbers. 
Steel wing. 
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Center of pressure cL deg 
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0 B---e_. 24.4 

1 1 .30 -40 .30 -40 50 .60 50 .60 .70 .70 .80 .80 .90 .90 I.00 I.00 
Y Y 

b/2 b/2 

(d) M = 0.98. (d) M = 0.98. 

Figure 8.- Continued. Figure 8.- Continued. 
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(e) M = 1.00. 

NACA RM L5'j'GOga 
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Center of pressure 
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Figure-8.- Continued. 
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(f) M = 1.03. 
%Ture i3.- 

C-+ded. 
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Figure 9.- Range of dynamic pressures for both steel and plastic wings for these tests. 
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(a) M = O.&l. 

Figure lO.- Ccmpsxison of the calculated twist distribution due to experimental aerodynamic forces 
and moments, ,masured parallel to the angle-of-attack plane. . 
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Figure U.- Typical setup for measuring twist with mirrors. 


