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SUMMARY

A subsonic, linearized aerodynamic theory, wing design program for
one or two planforms has been developed which uses a vortex lattice near-
field model and a higher order panel method in the far field. The theoretical
development of the wake model and its implementation in the vortex lattice
design code are summarized in this report and sample results are given.
Detailed program usage instructions, sample input and output data, and a

program listing are presented in the Appendixes.

The far-field wake model assumes a wake vortex sheet whose strength
varies piecewise linearly in the spanwise direction. From this model
analytical expressions for 1ift coefficient, induced drag coefficient,
pitching moment coefficient, and bending moment coefficient have been
developed. From these relationships a direct optimization scheme is used
to determine the optimum wake vorticity distribution for minimum induced
drag, subject to constraints on lift, and pitching or bending moment.
Integration spanwise yields the bound circulation, which is interpolated

in the near-field vortex lattice to obtain the design camber surface(s).
INTRODUCTION

The current computer program has been developed as a preliminary design
tool for one or two interacting, subsonic lifting surfaces. Linearized
aerodynamic theory is used, in the form of a vortex lattice representation

of the wings in the near field, along with a piecewise linearly varying



vortex sheet model of the undistorted wake. Summaries of the theoretical
development and the overall code structure have been given in references 1,
2 and 3, along with some sample results. Reference 3 also describes a
second design code currently under development, which includes viscous
effects. 1In all cases, results from the current code have been compared
to results for the same configuration obtained from an earlier design

code (ref. 4), from which the current design program has been developed.
This earlier design program, due to Lamar, uses a discrete vortex

filament wake model, in contrast to the curren continuous wake vortex

distribution.

A detailed development of the current far-field wake model has been
given in reference 5; this theory has been developed from the model
formulated by Loth and Boyle (ref. 6). A separate, stand-zlone, far-field
drag minimization program has been written using the current wake model,
which has been documented in a user's guide (ref. 7). For completeness, a
summary of this theory is given herein, including some details of the
development of expressions for pitching moment and bending moment coef-
ficients which were not given in references 1 to 3. An example of the use
of the current design code in the design of a wind-tunnel model of a trans-
port wing fitted with winglets may be found in reference 8. Again,
comparison is made between the current design and the design obtained

using the earlier code of reference 4.

Following the theoretical development, several sample results for
configurations having one or two planforms are given. Comparison with
results from the earlier code (ref. 4) generally shows a significant
difference between designs only in the vicinity of a change in planform
dihedral (see also refs. 1-3). Finally; the detailed user instructions,
such as program limitations, input data preparation, output data, sample

input and output, and the computer program listing are included in the

Appendixes.
NOMENCLATURE
A vortex lattice aerodynamic influence coefficient matrix
feq. (29)]
Ai ) term in equation (14)
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induced drag coefficient matrix [eqs. (24) and (25)]
chordwise loading function parameter

wing span

bending moment

reference wing chord

span load

wing root bending moment coefficient
induced drag coefficient

1ift coefficient

pitching moment coefficient

pressure difference coefficient

variables containing unknown wake vortex sheet strengths, ap-
pearing in drag and bound circulation equations (3) and (10)

influence coefficient integrals appearing in drag equation (3)
Mach number

total number of wake panels; total number of horseshoe
vortices; normal force

number of chordwise rows of horseshoe vortices [eqs. (15) and

(16)]

reference wing area

local higher order wake panel coordinate
higher order wake panel semiwidth
free-stream speed

term in equation (14)

streamwise body axis coordinate



X x-coordinate of center of pressure

c
Ax shift of trim point
XP, XM terms containing X, in equation for CB [eq. (19)]
y spanwise body axis coordinate
z vertical body axis coordinate
z, vertical separation between planforms
Y wing wake vortex sheet strength
T bound circulation; horeshoe vortex strength
FO(—Si) bound circulation at outboard edge of wake panel i
€ incidence angle
n local fractional spanwise coordinate
A wing sweep angle
A Lagrange multiplier
£ local fractional chordwise coordinate
o density
0 dihedral angle

THEORETICAL DEVELOPMENT OF FAR-FIELD WAKE MODEL

A summary of the theoretical development for the current code's far-
field wake model is given in this section; further details may be found in
references 1, 2, and 5. The wake vortex sheet strength vy is assumed to
vary along the spanwise direction in a piecewise linear fashion: that is,
on wake panel 1,

+ . . - N .
Yiel T Y4 Yy Y3 4

- s
Y(éi) = 2 + 2 Si (1)

where o is the semiwidth of panel 3i. The wake(s) are segmented into
N flat panels, having a cosine size distribution, with small panels near

wing tips or changes in wing dihedral. The Biot-Savart and Kutta-Joukowski




laws are applied so that the 1ift coefficient is a linear function of the

v values (ref. 5):
Y. 2y.)]
52 i+l i
) cos ¢ 1 (_TT_ +'7T_

N
I (-s.)
£ o 20

i=1

N
8 |1
L=§{§§

where FO(—si) is the bound circulation at the outboard edge of wake panel
i (ref. 5). The induced drag coefficient on wake panel i due to panel

j and its image is quadratic in the Yy values:

1 = - —
CD,ij = §'<FiGjllij + GiGJ.Izij + GiGjI3ij + iGjI“ij

i%51s55 ¥ GiGjI6ij> )

where the Gi, E&, and Gi are linear functions of the unknown wake vortex

+ G

sheet strengths \f] and the (Ilij’ Izij’ I3ij’ I“ij’ Isij’ Ieij) are influence
coefficients given in reference 5.

Expressions for the pitching moment coefficient and wing root bending
moment coefficient are developed as follows. First, for the pitching
moment coefficient, let Mi equal the contribution to the pitching moment
due to that portion of the wing located between the inboard and outboard
edges of wake panel i (see fig. 1). Then the local x-coordinate of the

center of pressure may be written as

X * X {xc - % 5
_ i+l i) + i+l i} ‘i
x.(8;) = 2 2 (4)

i
where X, denotes the x-coordinate of the center of pressure at a vy
i
corresponding to the outboard edge of wake panel i (fig. 1). Then the

contribution to Cm due to Mi equals

S.
c =2 f * cos 6, x (8,) N(s,) da, (5)

M puU2Sc °s.
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Figure 1. Geometry definition for pitching moment derivation.
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where N(Ai) is the local distribution of normal force. Using the Kutta

Joukowski theorem results in

2 cos ¢i i T
i —— f g (83) X (4;) db; 6)
i Sc s,

where xc(éi) is written as

A.
1
x (8;) = XP, + XM, = (7)
1
X + X
€i+1 €3
XP, = =% (8)
X - X
ci+1 ci
Ry = N )

and from references 1, 2, and 5:

r Tolosy) 6i 2 2
g B3) = T+ 6y (8 sy e 7s, (45 - 55) (10)
where
ORI E2 NS VRS U U | (an
i 2 U ’ i 2 U
and FO(—si) equals the value of the bound circulation at 51 = -s;. Sub-
stitution of equations (7) and (10) into equation (6) and integration
yield
2 cos ¢. I (-s.)
c = —— 12 2 s; XP.
my Sc

2 ~
+ G, (252 %P, + 257 xM. ) - 252 xp. G, (12)
i i 371 i 3



or, as given in references 1 to 3, the total pitching moment coefficient

is
N r (-s.)
2 (] i
S 2. cos ¢; 12s; XP, —;
c ji=1
Y. s2 Y. s2
i+l Ti 1 1
3 (M, 2XPL) ¢ 5 (XM o+ 4XPL) (13)

The x., 6 values are obtained through linear interpolation from the near-
i

field vortex lattice local chords and x values for the wing trailing

edge, along with the user-specified NACA a series mean line value (ref. 4).

As shown in figure 2,

cv cv
X Tl A X/TA (14)
i i=1 i=1
where
_ 0.75 - 1
Xi =1 - <~T?————> (15)
cv
and
A = 1 ifas>is 0.75
i N —
cv cv
<\1 i —NO.75
cv . i-0.75
- Y- 79 16
- 2 if a < N (16)

cv

For the bending moment coefficient calculated about the wing root

[similar to eq. (5)]

2B. S . r(s.)
C = 1 - ﬁf 1cos 0 1 (y. + 4. cos ¢.) db.
Bi ShoU2 Sb i U i i i i
pU =S
S. r{s.)
22 | tsing 1Tz, + 5, sin ¢.) d4 (17)
Sb i U i i i i
-s.
i

where the Y5 25 values correspond to coordinates of the center of wake
panel i. Substitution for F(Ai) from equation (10) and integration

yield
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function; seven chordwise vortices.



4 271 2 2 Yis1 1 3(Yis1 Vi
Y38 G T T S Y s; g (18)

Thus, the total wing root bending moment coefficient (refs. 1, 2, 3)

is
N I (-s.)
_ -2 . )< o i
CB =3 g;l{(yi cos ¢i + zi sin ¢i 25i 0
4 2 2 2 Yis1) 1 _3 Yi+1+yi>}
350 %% U )35 U (19)

It must be noted that the computer program currently can impose a bending

moment constraint only for an isolated wing.
INDUCED DRAG MINIMIZATION METHOD

The minimum induced drag, subject to constraints on CL and either
Cm or CB is obtained using Lagrange multipliers; thus the function to
be minimized becomes of the form

N e ) ( N Y5 >
Cp * A1<§: CL,i R WA 23 Cm,i 5 -0

i=1 i=]
N Y. >
i
¥ M(.Z Cp,i T ~ CB/ (20)
i=1
The CL . Cm 5 and CB . denote derivatives of the respective coefficients
s 1 3 s

with respect to (yi/U) which are (refs. 1-3):

=812 2 . 1 2
- CL,i =3 [3 cos ¢i si + 3 cos ¢i—1 si_1
b ]
+ &4 cos ¢m+i S i (si+si_1) (z1)

10
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Cm,i = —[3 cos 5 s (XM + XPy)
Sc
+ % cos ¢, - s2 (XM, + 2XP, )
3 i-1 7i-1Y7i-1 i-1
8 [
* oo IS cos 9 XPuos, Lo+ (s, +s, )
N-1
Z s.'cos ¢. XP.
j=i+1 J J
c. . =.:£_ s3 + g3 + 452 (y. cos ¢, + z. sin ¢.)
B,1i 3Sb i i-1 i i i i i

2 .
Y285 Uryog oS 95 g+ 25y siné; )

+ 25i S: 1 (yi cos ¢i + z; sin ¢i)

N
+ 2(s., + s. s.{(y. cos ¢. + z. sin ]
(s 1-1);§;+1 j U5 cos o, + 25 sin )

The total induced drag is written as

Ll 21% jg;l “,45 <%>T B3] <%>

(22)

(23)

(24)

where explicit expressions for elements of [A] are given in references

1 to 3 and 5. A system of N + 2 linear equations are written for the

unknown >\i values, A;, and either A, or A3. For a trimmed configu-

ration these equations are

;gi i3 * A5 T MGy 2r2 Gy 20,1 =1,

while the remaining equations are
Y

N C i C. =0
2 CLiw %t
i=1

(25)

(26)

11



N Y-
Yc .-==0 (27)

i;p Ml U

‘For a single planform subject to a constraint on CB, equation (27) is

replaced by

<

N i
2 Cim =0 (28)
1=1

As discussed in references 1 and 2, special treatment of these equations is

necessary at the tip of each wing and in the summations containing FO(-si)

in equations (2), (13), and (19).

MEAN CAMBER DETERMINATION

Once the far-field optimum wake vortex sheet strength distribution is
obtained from equations (25) to (28), the bound circulation at the wing
trailing edge is obtained from equation (10). This piecewise quadratic
I'/U distribution is linearly interpolated to obtain the chordwise sums of
the T'/U values for the near-field vortex lattice. The assumed chordwise
loading value then determines the strengths of the individual horseshoe
vortices. As in reference 4, this circulation distribution is related to

the local surface slope by

3 r
<§) = [A] <g> (29)

where the matrix [A] is the near-field vortex lattice aerodynamic influence

coefficient matrix, as given in reference 4.
. . 9Z
Once the surface slope array at the vortex lattice control points <5;>

is obtained from equation (29), chordwise integration from the trailing
edge forward is performed to obtain the nondimensional camber surface
distribution z/c, which contains the combined effects of incidence, twist,
and camber. This integration process uses a cubic spline interpolation
between near-field slope values (ref. 4). Further details of the inte-
gration procedure and discussion of its accuracy may be found in reference

4,

12
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SAMPLE RESULTS

In this section, results for four sample configurations are discussed
(see refs. 1-3 and 8 for presentation of design results for other geometries).
In most instances the current design has been compared to results obtained
for the same planform using the earlier design code of reference 4. Ap-
pendix B contains an example of the computer program input data and the

resultant output for one of the examples presented in the current report.

Figure 3 presents optimum induced drag coefficient values for a close-
coupled wing canard configuration, as shown at the top of the figure. This
planform is identical to that shown as an example, first in reference 4,
and later in references 1 to 3. Solutions are shown for various vertical
separations Z.s between wing and canard, and various trim points Ax.
Initial results from references 1 to 3 showed that the current code
(solid line) consistently yields a higher, more accurate, induced drag
coefficient compared to values obtained from the original design code of
reference 4 (dashed line). New results in figure 3 show that for small
separations between canard and wing, [zé/(b/2)| < 0.169, there is a smooth
transition in the variation of CD with the shifted pitching moment
center, Ax/(b/2), from a curve with a definite minimum CD value at
large vertical separations to a relatively straight curve at zero separation
between wing and canard. Although not shown, camber surface results for

the two codes (present and ref. 4) are nearly identical for this planar

configuration.

As a second example, figure 4 shows the geometry of a high aspect
ratio wing-strut configuration for a high-altitude reconnaissance airplane
described in reference 9. Optimum spanload results are shown in figure 5
for both design codes, while wing and strut camber surface results appear
in figures 6 and 7, respectively. All results shown are for a shifted
moment trim point, Ax = -0.9137, at the natural trim point for the
configuration. The original code (ref. 4) shows large differences in
spanload and camber surfaces depending on the number of wake unknowns.
Major differences between the present design and that obtained using the
earlier code of reference 4 occur for this configuration largely in the

wing-strut junction on the wing, and over the entire strut span. This
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Figure 3.
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Optimum induced drag coefficient for a wing-canard configuration
for a range of moment trim points and vertical separations for

CL = 0.2, M= 0.3.
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Optimal spanload results for a wing-strut configuration at
C = 0.7; M =0.65, a = 0.8, 14 x 18 vortex lattice, no gap

at junction, Ax = -0.9137.
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figuration at Cj, = 0.7, M = 0.65, a = 0.8, 14 x 18 vortex lattice,
no gap at junction, Ax = -0.9137.



configuration appears to be one for which the results of reference 5 are

not entirely satisfactory.

Two additional 2-planform configurations are summarized in figures 8
to 11. Figures 8 and 9 show the optimal spanload and camber surface
results, respectively, for a high aspect ratio joined wing (ref. 10),
while figures 10 and 11 display similar results for the basic joined wing
fitted with upper and lower winglets. The respective planforms are shown
in figures 8 and 10. Optimal-induced drag values for the joined wing are
CD = 0.007386 for the present results and CD = 0.007338 for the code of
reference 4. Differences between results of reference 4 and the current
code are confined to the vicinity of the wing tips and on the winglets.

A similar behavior was noted for a single transport-type wing fitted with
winglets in references 1 to 3 and 8, where significant design differences

were noted only on the winglet.
CONCLUSIONS

A subsonic, linear lifting surface, wing design code using a higher
order panel method far-field wake model and a vortex lattice near-field
model has been developed which can handle one or two planforms. A summary
of the theoretical development of the far-field wake model has been given.
Several sample results for a computer code which implements this wake
model have been shown; these results differ from those for a code using a
discrete vortex wake model in the vicinity of a wingtip, a change in
planform dihedral, or near a point of intersection of the planform wakes.
The spanloads and camber surface results obtained using the present code
are believed to be superior to those of the original code for such
complex configurations. Finally, use of the current program has been

documented in a series of appendixes.

19
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This appendix briefly describes the organization of the computer
program written to implement the theory described in the main body of
the report: known program limitations are also discussed. Input and
output data are described in Appendix B and Appendix C, respectively,
while a sample input deck and output are given in Appendix D. A complete

listing of the program appears in Appendix E.

This computer program has been written in FORTRAN IV and is currently
operational on a Cyber 173 computer at the NASA/Langley Research Center
(LaRC). This computer uses approximately 15 decimal digits in all
computations. As a result, some modifications to the code may be neces-
sary to ensure correct execution on a computer system which uses a
significantly different number of decimal digits. Specifically,
tolerances set in the program in subroutines SNTAN and LOGS and in programs
GEOMTRY and ZOCDETM may have to be changed. Further, double precision
arithmetic in program WINGAL through subroutine LOGS will be required
for machines using eight decimal digits. This would entail adding
implicit double precision (A-H, 0-Z) statements in the main programs and
all subroutines, as well as using double precision for all special
functions such as DCOS, DSIN, DLOG, DATAN, DATAN2, DSQRT, DABS, DMINI1,
and DMAX1. Finally, some variable names should be changed in subroutines
CCAL and CONCAL to be consistent with the implicit double precision
statements. Use of double precision arithmetic seems to be of particular
importance in the far-field drag minimization section of the code (program

CIRCUL2).

The computer program consists of two separate job steps: First,
program GEOMTRY is compiled and executed, and vortex lattice geometry
results are written on a disk file designated TAPE25. Program GEOMTRY is
nearly identical to the first portion of the program described in reference
4. It is in this program that all configuration data are read from the
input file. This program uses 51000 octal storage locations. Once the
geometry has been defined and stored on disk, a second program written
using three overlays is compiled. The zero overlay consists of a control-
ling program WINGAL, and interpolation and linear equation solver sub-
routines. WINGAL calls overlay 1 (program CIRCUL2) where the far-field

drag minimization is performed followed by a call to overlay 2 (program
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ZOCDETM) to determine the optimum mean camber surface. The program CIRCUL2
and subroutines GAMCAL, DRACAL, CCAL, CONCAL, SNTAN, and LOGS are similar
in many respects to the direct optimization program described in reference
7. However, the earlier program was not written to allow solution by,
direct optimization for the minimum drag for the two planform case. To
allow the inclusion of constraints on pitching moment or wing root bending
moment, as described in the main body of this report, required the direct
optimization method implemented in CIRCUL2. The program ZOCDETM uses
circulation strengths computed in CIRCUL2 to determine vortex lattice
control point slopes, from which the optimal camber surfaces are determined
by integration, using a cubic spline curve fit of the slopes between
control points. This portion of the code also is essentially unchanged
from that of reference 4, with the exception of additional output data,

as discussed in Appendix C. (See reference 4 for some discussion of the

accuracy of this integration process.)

The known limitations of the program are now described. First, the
program will not correctly execute with a wing dihedral value of exactly
90°. TInstead, it is necessary to use a dihedral near 90° (say ¢ = 87-88°)
to approximate the effect of an endplate on the design. This same
limitation also exists in both the original design code (ref. 4), and in

the stand alone drag minimization code (ref. 7).

Next, the current limitations on the number of unknowns are described.
The total (both planforms) number of horseshoe vortices must be no greater
than 400, while the total number of far-field wake panels must be no more
than 50. This number of unknowns leads to accuracy comparable to that
obtained using 200 to 250 discrete vortex unknowns (see ref. 5). The
user must also determine the chordwise number of horseshoe vortices and
the spanwise numbers of both horseshoe vortices and wake panels which
yield the best solution. Reference 4 discusses the recommended near-
field lattice arrangement. The wake paneling is automatically done using
a cosine size distribution, but the user must determine how many wake
panels to assign to each planform and to each spanwise portion of a wing
having constant ¢. (See Appendix B for more details of input data

preparation.)
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Third, the code currently uses NASA/LaRC system subroutines such as
INFOPLT for plotting which are not generally available outside the NASA
computing system. Hence, plotting of the optimal camber surfaces or airfoils
is not generally available. (See Appendix B for a description of the

available plotting options.)

Finally, as discussed in Appendix A of reference 7, for configurations
with two planforms, or for configurations having wake shapes comprised of
smoothly curved surfaces which are to be approximated by a series of flat
wake panels, the following restrictions hold. The wakes cannot cross omne
another unless such wake crossing points occur at (to machine accuracy)
edges of wake panels. The code automatically searches for such wake
breakpoints having equal span (y) stations with z-coordinates within 107"
of one another. The z-coordinate of the wake on the second planform is
then adjusted to be equal to the corresponding z-coordinate on the first
planform to insure exact intersection. However, other logic in program
GEOMTRY necessitates that there be a slight change in planform dihedral
on a planform across such wake intersections, as for example in the wing-
strut-configuration discussed in this report. (See Appendix B for further
discussion of preparation of input data.) If there are intersections of
wakes away from wake panel edges, the statement '"80 ENTERED" appears on
the program output file; design results for such computer runs are of
questionable accuracy and should not be utilized. This is because there
is an apparent midrange singularity which occurs in the far-field
influence coefficients which is not currently dealt with adequately
(ref. 7). It must also be mentioned that this singularity may occur for
curved wakes, even when there are no physical wake crossings, whenever
the projection of the plane containing one wake panel intersects another
wake panel away from the edges of the panel. Such projection inter-
section points must be calculated to machine accuracy by the user, and
input as planform breakpoints (see Appendix B), across which there is a

slight change in planform dihedral.
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INPUT DATA PREPARATION

31



Introduction

In this appendix instructions are given for the preparation of an
input deck to use the computer program listed in Appendix E. An example
input deck and the resultant output are given in Appendix D. Almost all
user-supplied input, with the exception of those cards dealing with the
wake paneling, is identical to input required for the original design
code (discrete wake) described in reference 4. Thus, much of what follows
is identical to the instructions given in reference 4. The required
input data are broken into three groups: groups one and two are identical
to input for the code described in reference 4, while group three

contains input for the higher order wake model.

Group One

First the planform(s) geometry and reference values are input. All
coordinates and sweep angles should be for the left half of the wing
planform (negative y). The axis system used is shown in the planform
sketch of figure 3. Any consistent set of input units is acceptable;
output will be in terms of the user-chosen input units. The x-axis is
in the symmetry plane and points into the wind. The y-axis is positive
pointing along the right wing, while the z-axis is positive downwards. All

input cards in group one use a format of 8F10.6.

Data on the first card are for the five named variables below, sup-

plied in the following order:

PLAN number of planforms for the configuration;
use either 1. or 2.; this sets the maximum
value of the variable IT;

TOTAL specify 1. for this field;

CREF reference chord of the configuration; this
chord is used to nondimensionalize the
pitching moment terms and must be greater than
ZEero;

SREF reference area of the configuration; this area
is used to nondimensionalize the 1ift, drag,
pitching moment, and root bending moment
terms and must be greater than zero; and

32



XLOCTN location of pitching moment reference point
(trim point), if shifted from zero of coordinate
system.

The data required to define each planform are next provided by a set of
cards. The initial card in each set contains the following data, for
planform IT:

AAN(IT) number of straight line segments used to define
the left half of a wing planform excluding the

root chord; a maximum of 24 line segments may
be used;

XS(IT) x~location of the pivot for a variable sweep
wing; use 0. for a fixed wing; the axis system
used is shown in the inset to figure 3;

YS(IT) y-location of the pivot; use 0. for a fixed wing;
and
RTCDHT (IT) vertical coordinate of the root chord of the

particular planform being defined.

The rest of this data set to define a planform requires one data card for
each straight line segment used to define the left half of the planform
[variable AAN(IT)]. Note that, as discussed in Appendix A, if there are
wake intersections it will be necessary to break a straight portion of a
planform leading or trailing edge into two pieces by adding a planform break-
point at the y-coordinate of the wake intersection. All data described below
are required on all except the last card of this set; the last card uses

only the first two variables in the following set:

XREG(I,IT) x-location of the Ith breakpoint; the first
breakpoint is located at the intersection of
the left wing leading edge with the root chord;
the breakpoints are numbered in increasing
order, for each intersection of lines, in a
counterclockwise direction;

YREG (I,1IT) y-location of the Ith breakpoint;

DIH(I,IT) dihedral angle (in degrees) in Y-Z plane of
line from breakpoint I to breakpoint I+1,
positive upward; along a streamwise line the
dihedral angle is not defined, so use 0. for
these lines; the dihedral angle must have the
same sign and magnitude along the leading and
trailing edges of a planform over the same
spanwise extent; note also that there must be a
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AMCD

slight change in dihedral across a planform
breakpoint corresponding to the intersection of
wakes as discussed in Appendix A; and

move code; this number indicates whether the line
segment is on the movable panel of a variable-
sweep wing; use 1. for a line which is fixed or
2. for a line which is movable.

Group Two

Two sections of data form the group two data. The first section is a

single card which gives the details of the particular configuration for which

the mean camber surface is to be found. This card requires a format of

5F5.1, 2F10.4.

The second section is used to specify the fractional chord

locations where the chord load changes from a constant to a linearly

decreasing value.

This card uses a format of 2F10.4.

Section one data are to be supplied in the following order:

CONFIG

SCW

VIC

MACH

CLDES

SA(1)
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arbitrary configuration number which may include
up to four digits;

number of chordwise horseshoe vortices to be used
to represent the wing; a maximum of 20 may be
used; do not set equal to zero;

nominal number of spanwise rows at which chord-
wise rows of horseshoe vortices will be located;
the variable VIC must not result in more than

50 chordwise rows of vortices to be used by the
program to describe the left half of the configu-
ration; in addition, the product of SCW and SSW
(the actual number of spanwise rows) must not
exceed 400;

Mach number; this value should be less than the
critical Mach number; if a value other zero is
specified, the Prandtl-Glauert correction factor
will be applied to all x-coordinates;

design lift coefficient for the lifting system;

variable sweep angle of the first planform;
specify leading edge sweep angle (in degrees)
for the first movable line adjacent to the
fixed portion of the planform; for a fixed
planform this quantity may be omitted; and



SA(2)

variable sweep angle for the second planform.

Section two data consist of two quantities:

XCFW

XCFT

fractional chord location where the chord load
changes from a constant value to a linearly
varying value toward zero at the trailing edge
of the first planform; this is the same as the
symbol a used in the body of this report;

fractional chord location where the chord load
changes from a constant value to a linearly
varying value, decreasing to zero at the trailing
edge of the second planform; if only one planform
is present, the variable XCFT should be omitted
from the input data.

Group Three

Two sections of data form the group three data. The first section sets

various control flags to define what constraints are desired, to specify

whether thickness data is to be used to obtain airfoil coordinates, and to

control various plot and card punch options. The second section determines

the wake panel spacing and defines the desired bending moment coefficient

or thickness distribution, if required. Both sections of data are in

10F5.0 format, except for the thickness data, which is in 6F10.0 format.

Section one data consists of a single card; values are to be supplied

in the following order:

FJFLAG

flag to set the type of constraints to be
imposed on the minimum drag design, as discussed
in the theoretical development section of this
report; the following values may be chosen:

0. the configuration is to be constrained only
as to the total 1ift generated;

1. in addition to the constraint as to the
total 1ift, the configuration is to be
trimmed;

2. in addition to the constraint as to the
total 1ift, the configuration is to have a
specified wing root bending moment coef-
fient, as input in section two; this option
is available for a single planform only; and



FJCTL

FSLP

flag to determine whether or not thickness data

is to be input in section two, and to determine
which plotting option is to be used; the following
values may be specified:

0. no thickness data is to be specified; no
plotting is to be performed;

1. no thickness data is to be specified; optimal
chordwise mean line results at the centers
of each chordwise row of horseshoe vortices
will be plotted using NASA/LaRC computer
system subroutine INFOPLT;

2. thickness data is to be specified; optimal
airfoil results obtained as the addition of
the optimal mean camber surface results plus
or minus the specified thickness distribution
will be plotted using NASA/LaRC computer
system subroutine INFOPLT.

flag to determine whether or not a deck of optimal
design control point slopes is to be punched; use 1.
here to obtain a deck or 0. if no deck is desired.

Section two data determines the wake panel spacing for each planform, as

well as determining the wing root bending moment coefficient and thickness

distribution, if required.

planform IT:

BRK(IT)

TOT(IT)

The initial card contains the following data for

number of breakpoints for the wake of planform
IT; equal to number of flat portions of the wake of
planform IT plus one; and

total number of wake panels for the wake of
planform IT; this value connot exceed 50; for
configurations having 2 planforms, the sum of
TOT(IT) values for both planforms cannot exceed
50. ’

The second card determines the distribution of the TOT(IT) wake panels

among the BRK(IT)-1 flat portions of the wake of planform IT; it consists
of BRK(IT)-1 values; for planform IT:

SEGG (1)
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number of cosine-spaced wake panels on Ith
flat portion of wake of planform IT; first
value specified will be the number of wake
panels on the inboard portion of the wake; the
sum of all SEGG(I) values on planform IT must
equal TOT(IT).



S

The above data must be specified separately for both planforms for a
two-planform configuration. Next, if FJFLAG=2., a single card follows to
determine the required wing root bending moment:

CRBM desired ratio of the design wing root bending
moment coefficient, divided by the wing root
bending moment coefficient of an elliptically
loaded planar wing having the same span and
1ift coefficient as the designed configuration.

Finally, if FJCTL=2., thickness data are to be specified beginning with

t

a single card to fix the number of thickness values:

FNZS number of specified percent chord and thickness

values; the value specified must not exceed 50.
Following the definition of FNZS are a series of cards to specify, first,

the fractional chord stations where thickness data are to be given, followed

by the fractional thickness values; only a single thickness distribution,

valid for both planforms, may be specified. Thus, the first set of cards

contains FNZS values, in 6F10.0 format:

PCTX (1) fractional chordwise locations at which thickness
data are specified; values must be specified in

increasing order and must begin with- 0.0 and
end with 1.0.

A set of FNZS thickness data values are given as the last set of cards:

PCTZ(I) fractional airfoil thickness at corresponding
PCTX(I) chord station.
A sample input deck, as well as the resulting output appears in Appendix
D. It is recommended that a minimum of 10 spanwise and 10 chordwise rows of
horseshoe vortices be used (ref. 4). Use of at least 25 wake panels is also
recommended. Further, some sensitivity studies as to the effects of vortex
lattice arrangement and wake panel spacing are advisable {(see refs. 4 and

5 for further discussion).
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Introduction

The printed results of this computer program appear in three sections:
geometry data, aerodynamic data, and local elevation data. The geometry
data follows the output format of the program of reference 4, while portions
of the aeiodynamic and local elevation data differ in format from those of

reference 4.

Geometric and Aerodynamic Data

The geometry data are described in the order that they appear on the
printout. The first group of data describes the planform(s), stating the
number of straight line segments used to describe the planform perimeter(s),
the root-chord height, and the pivot position, followed by the breakpoints,
sweep and dihedral angles and move codes. These listed data are all input

data except for the sweep angles.

The second group of data describes the particular planform for which
the local elevation data are being computed. Included are the configuration
number, the sweep position, a listing of the breakpoints of the wing planform
(x, y, z) values, sweep and dihedral angles and move codes. These data are
listed primarily for variable-sweep wings to provide a definition of the
planform where the outer panel sweep differs from that of the reference
planform. Also listed is information about the number of horseshoe vortices

and the shift of the coordinate system origin, if any.

The third group of data describes the wake geometry and far-field
optimum drag solution. The wake breakpoint coordinates are listed, followed
by the numbers of wake panels on each flat wake segment. Next the individual
wake panel center coordinates (y, z, ¢) and wake panel semiwidth values are
printed. Following the wake geometry data, the calculated induced velocities
at the wake panel centers, followed by the optimal wake vortex sheet strength

and bound circulation solution values and optimal induced drag are listed.

The fourth group of data presents a detailed description of the vortex
lattice used to represent the configuration. These data are listed in
eight columns, where each line describes one elemental horseshoe vortex. The

following information is presented for each panel or horseshoe vortex:
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X C/4

X 3¢/

Z
S
C/4 S
DIHED

GAMMA

data:
REF.

C AVE

TRUE
REF.

B/2

REF.

TRUE

MACH

Al

A2

4

WEEP ANGLE
RAL ANGLE
/U AT CLDES

The fifth group of data

CHORD

RAGE

AREA

AREA

AR

AR

NUMBER

The sixth group of data

x-location of quarter-chord at midspan of horse-

shoe vortex

x-location of three-quarter-chord at midspan of
horseshoe vortex; this is the x-location of the
control point

y-location of the midspan of the horseshoe
vortex

z-location of the midspan of the horseshoe vortex

semiwidth of the horseshoe vortex
sweep angle of the quarter-chord
dihedral angle of the elemental panel

T'/U value at the design CL

lists the following configuration reference

reference chord

average chord; equal to true planform area
divided by true span

true planform area
reference area

largest true semispan of the planforms listed
in the second group of geometry data

reference aspect ratio computed from reference
planform area and true span

true aspect ratio computed from true planform
area and true span

Mach number
gives aerodynamic results:

fractional chord location where chord load
changes from a constant value to triangular on
the first planform; this is the same as the
symbol a wused in the body of this paper

fractional chord location where chord load
changes from a constant value to triangular on
the second planform; this is the same as the
symbol a wused in the body of this paper
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CL*C
CL DESIGN

CL COMPUTED
CM COMPUTED

Cb v

C,c, span loading

CLd’ design 1lift coefficient

total Cp, actually developed from the inter-
polated spanwise bound circulations

total C, actually developed from the inter-
polated spanwise bound circulations

C, vortex drag coefficient based on the higher
order far-field solution at CLd

Local Elevation Data

This section presents the optimal local elevation solutions at varying

spanwise stations, for up to two planforms. An explanation of the variables

listed follows:
Y

Y/B/2

CHORD

DZ/DX

spanwise location

2y/b, fractional spanwise location based on semi-
span of larger planform

physical chord at y, projected into wing
reference plane

slope of local elevation curves along the chord

These data are followed by the angle of attack of the local chord line with

respect to the x-axis in the X-Z plane, followed by the following elevation

data, for configurations where no thickness data have been specified:

x/C

Z/C

(2/C) COS(DIH)

DELTA X
DELTA Z

(DLT Z) COS(DIH)

42

fractional chordwise distance measured from
the leading edge, positive aft

z/c, local elevation normalized by the chord
measured with respect to elevation of the local
trailing edge, positive down

z/c cos (¢), local elevation normalized by the
chord times cosine of the local dihedral angle;

equal to local normalized elevation with respect
to wing reference plane, positive down

(x/c) (chord)
(z/¢) (chord)

(z/c) (chord) (cos ¢)



If thickness data have been specified, columns of the above data will

also contain the following:

Z/C US COS(DIH) upper surface local elevation normalized by the
chord times cosine of the local dihedral angle;
equal to local normalized wing upper surface
coordinate with respect to wing reference plane,
positive down

Z/C LS COS(DIH) lower surface local elevation normalized by the
chord times cosine of the local dihedral angle;
equal to local normalized wing lower surface
coordinate with respect to wing reference plane,
positive down

Z US COS(DIH) (z/c) (chord) (cos ¢) upper surface

Z LS COS(DIH) (z/c) (chord) (cos ¢) lower surface
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APPENDIX D
EXAMPLE OF INPUT AND OUTPUT DATA

Sample input and output data are presented for the joined wing with
winglet configuration presented in figures 10 and 11 of this report. Input
data and a sketch of the input planform and wake shape appear on page 46,
while the output data begins on page 47. .
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INPUT DATA FOR JOINED WING FITTED WITH WINGLETS

2.

6.

12.

2e
1.055188
«3207539
-0329246
0.

10.

6.

-10.

0.

[ =4
=

1

1. 2.
0. 0.
0' 150
-20. -75.

-20.13588 -75,
~20,5435Z2 Q.
-20,543%2 -~-75,

~-20, 15.
n.

n’ 0.
Na ~-15.
-20. 75.

~-0.5448115-20,13588 75,
-2.3292461-20,54352 75,

-20
'12.
Ze la,
1.
0. 1.
3
15
3
15

46

WINGLET PLANFORM
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1.

1.
1.
1,
1.
~5.3589839
1.

1.
1.

1
1
1

WINGLETS

-15°

REAR WING
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PROGRAM OUTPUT DATA FOR JOINED WING FITTED WITH WINGLETS

GEQMETRY DATA

FIRST REFERFNCE PLANFORM HAS 6 CURVES
ROOT CHORD HEIGHT = 5.35898390 VARTABLE SWEEP PIVOT PQSITION X(s) = g.nNnone Y(s) =

BREAK POTNTS FNR THE REFEREMNCE FLANFNORM

POTINT b Y SWFFP DIREDRAL MOVE
REF REF ANGLE ANGLE CODE
1 12.00000 6.00000 26,565085 15.00000 1
2 2.n0000 ~20,00000 81,81601 -75,00000 1
3 1,056519 ~-20.135688 60.96801 «75.,00000 1
4 32075 -20,54352 90,00N00 06.,00000 1
S -432925 -20,542352 31,20607 «75.00000 1
6 0,00000 «20.00000 26.,56505 15.00000 1
7 10,00000 0.00000

SECCND REFERENCE PLANFORM HAS 6 CURVES
ROOT CHORD HEIGHT = ~5,35898390 VARTABLE SWEEP PIVOT POSITION ¥(8) = B.N0000 Y(s)y =

BREAK POINTS FOR THE REFERENGE PLANFORM

POTNT ¥ Y SWEEP DTHEDRAL MOVE
REF REF AMGLE ANGLE CODE
1 =10.00000 0,00000 ~26.56505 ~15.00000 1
2 0.00000 -20,00000 81.,81601 75.,00000 )
3 =-.5448) -20,13568 60,96801 75.00000 1
4 =-1,67925 -20,54352 9n.0nnnn o.00nN0 1
5 -2,.,32925% -20,54352 31.20607 75.00000 1
6 =2.rannn -20,00000 -26,56505 -15.00n000 1
7 <12.80000 n.nona0



CONFIGURATICN NO, e

CURVE 1 IS SWEPT 26.56505 DEGREES ON PLANFORM 1
CURVE 1 IS SWEPT  -26.56505 PEGREES ON PLANTORK 2
FREAK POINTS FCR THTS CONFIGURATION
POTNT X Y 7 SKEEP DIHEDRAL MOVE
ANGLE. ANGLE CODE
1 12.00000 0.00000 5.35898 26.56505 15,00000 ]
2 2.00000 -20.00000 .00000 81.81601 -75.00000 1
3 1.05519 ~20.13588 50711 60.,96801 -75.00000 1
4 .32075 -20.54352 2.02844 9n.00Q00 0,00000 1
S -.32925 ~20.54352 2.02844 31.20607 -75,00000 1
6 0.00000 -20.00000 00000 26.56505 15.00000 1
7 10.00000 0.00000 5.35898
SECOMD PLANFORM BREAK POINTS

1 -10.00000 0.00000 -5,35898 -26,.56505 -15.00000 }
2 0.00000 -20.00000 -.N0000 81.81601 75.00000 1
3 -.94481 -20.13588 -.5071) 60.96801 75,00000 1
4 -1,67925 -20.54352 ~2.02844 90.00000 0,00000 1
S -2,32%25 -20.54352 -2.02844 31.20607 75.00000 1
6 -2,00000 ~20.00000 -.00000 ~26.56505 -15.00000 1
7 -12,00000 0.00000 -5,35898

392 HORSESHOE VQRTICES USED CN THE LEFT HALF OF THE GONFTGURATION

PLANFORM TCTAL SPANWISE
1 196 14
2 196 14

14. HORSESHOE VORTICES IN EACH CHCRDWISE ROW

X SHIFT OF ORIGIN = 0.0000 UNITS

MIMTMEM FTELD LENGTH = 63000



el

PLANFORM 1

WAKE GEOMETRY

Y Z PHI
0.,00000 5.35898 15,00000
-20.00000 «00000 =75,00000
~20.54352 2402844 0.00000
NO OF WAKE VORTICITY SEGMENTS = 25

WAKE VORTICITY SEGS ON WING SEGMENT NO
WAKE VORTICITY SEGS QN WING SEGMENT NO

TOTAL PLANFORM PERIPHERAL LENGTH=

22.80552
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PLANFORM 2

WAKE GEQMETRY

Y Z PHI

0.00000 ~5.35898 -15,00000

-20.0000C0 «00000 75.00000
-20.54352 -2,02844 0.,00000
NO OF WAKE VORTICITY SEGMENTS = 25

WAKE VORTICITY SEGS ON WING SEGMENT NO
WAKE VORTICITY SEGS ON WING SEGMENT NO

TOTAL PLANFORM PERIPHERAL LENGTH=

SEGMT NO Y Z
1 -20,536870 2.003625
2 -20.510919 1.906775%
3 =20,4615%7 1.722556
4 -20.393617 1.469001
S =20,313749 1170928
6 -20,229771 «857516
7 -20,145903 e 5598444
9 -20.,032601 «121669
10 -20,006650 » 024820
(cont'd)

50

é= 10

22.80552

PHI

-1.308997
-1.308997
-1.,308997
-1.308997
-1,308997
-1.3085997
-1.308997
-1,308997
-1.3n8997
-1.308697
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SEGMENT NO.

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Y

=19,945219
~19,.726695
-19,292041
-18.646020
-17,795709
=-16,750424
-15,521618
-14,122754
-12,56915%S
-10.877853

~7.157536

-5,169287

-3.124402

-1.045285
-20,536870
-20.,510%19
-20.461857
~20.,3653617
-20.213749
“20,229771
-20.149502
-20.081962
-20.032601
-20,006650
-19.945219
-19,726695
-19,292041
-18.646020
-17,795709
-16.750424
-15.,521618
-14,122754
-12,56%159
-10.877852

-9-067366

-7c157536

-5,169287

=-3.124401]

~1.045285

[\

«014679
«073232

« 189667
«362798
«590638
«870721
1.1995979
1.574803
1.991088
2444272
2+929390
3.441128
3.973878
4.521803
5.078901
-2.003625
=1.906775
-1.722556
-~1.469000
=1.170928
-.857516
-¢55%444
-.305888
~.121669
-.024820
-.N14678
~e 073232
-.189697
=-+3627S8
-.590638
-«870721
-1.199979
-1.5748023
-1.991088
26444272
=-2929390
=3.441128
~3.973878
-4.521803
-«5.078901

PHT

«261799
«261769
«.261799
«261799
« 261799
«261799
« 261799
261799
«261799
«261795
.261799
«261799
« 261799
«261799
261799
1.308997
1,308597
1.308997
1.,308997
1.308997
1.308997
1,308697
1.308997
1.308697
1,308997
’126]799
-0261799
-.261799
--26]799
'0261799
-.261799
-.261799
--26]799
- 261799
~.261799
-.261799
-.261799
-026]799
~.261799
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U W =

SNN (1)

«02570
«07457
«11615
<14635
.16223
.16223

+14635
.11615
07457
« 02570
.05671
« 16952
«28047
.38824
49196
59019
«68196
e 76625
«84Z15
.50882
« 96553
1.01167
1,04672
l.07030
1.08216
.02570
«Q7457
11615
14635
16223
«16223
e14635
e11615
e 07487
. 02570
05671
16652
«28047
«38834
049196
«59019
«6R196
«TH6ES
64215
«50882
«965853
1.011567
1.04672
1.07030
1.08216
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DOWNWASH

24227 TE=N3
«2047T1FE~02
218115€E=02
. 19528E=02
e 16834E=-02
«196S6E=02
«23B13E~02
«4288B85E=02
e T4524E=02
«72964E=-02
o T1BE2E=02
e 72C06E=02
2 7P209F=02
e T2197E=-02
e 72173E-02
. T2166F~02
«e7215QE~02
«72160E=-02
«72181E~-02
2 72167E=02
o 7T20G5E=02
s 72408E=02
2 2590GE=02
«42BT8E~03
»20381E~-02
»18250E=02
«19174E=n2
«19672E=02
«24998F =02
«8567QE=-03
«2519G9F=n1
«e8458TE=-03
«81431E=-02
.701995-02
e 7T2021E-02
«72270E=-02
«7218BlE=0D2
e72164E=02
e T2160F=02
o T21€1E=02
«721S0E=-=0D2
«72170E=-02
«7209Q0E«02
«e72413E-02

W/COS(PHI)

«10182E~01

«16335E=-02
«75092E=02
«696QQ0E=02
«7S45QF=02
«72770E=02
+78199E~-02
«64814E-02
e TEONS9E=02
«$2008E~-02
«44397TE=Q2
«77T153E=-02
«75538E=-02
« T429TE-02
«74753E-02
«T4T56E=-N2
«T4T43E-0Z
«74T1GE=-N2
«7T4711E=-02
«7T4TOGE=02
o T4T06E-02
e T4696F=02
«T4T13E=Q2
e T4638BE=-N2
«T4G63E-02
«10010E-01
«16565E=02
«78784E~-02
«70514E=-02
«74083E=-07
s 760N09E =02
«68117E=-02
«96587E=-02
«33104E-02
«97360E-01
«87571E-03
«B4203E=-02
«T2675E=02
«7S107E=-02
« T4CR2F =02
«7481GE=-02
e 74728E-02
# T4727E=-02
«eT4710E=-02
«74T706E=-02Z
«74707E=02
«7T4716E-02
«T4633E-02
«T496TE~-N2
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SEGMT

—
OVONAW B WD -

45

47
48
49
50
51

co

ROUNC CTRC

0.
«31154E=-01
«6011ZE=-01
«88S70E~-0
+1140€6E+00
«13622E+00
«1543ANE«ON
s 16767E+0D
«17A3BE+0OD
«1804254+00
«18416E+0n
.19136E+00
«19248E+00
«19A7SE+00
220601E+Op
«C2n68E+00
.23913E+0n
.25658€+0n
«28NSTE+NN
.30105E+00
«22022E+00
«33745E+00
«35221E+0n
«353985+00
«37230E+0D

(LIS
.31228E£-01
260270E=01
.88819E-01
«11440E+00
«13671E+0n
«1548CE+0N
«16872E+00
«175G1E+D0Q
«1§486E4+0n0
«18227E+00
L17274E+00
+17831E+0n
.17874E+00
«18818E+00
«20273E+0n
«22118E+0n
«24161E 40D
« 26285 +00

«28306E+00
«3N222E+00
«31945E+00
«33421E+00
«34598E+00
«3S430E+N0
+3875€6E+00

CALCULATED USING DTRECT OPTIMIZATION LINEAR SHSHEET DIST

SHED STRTH

.87090E+00
«24155E+00
<14ETRE+00
«98235E-01
«75912E-01
L60T08E=NY
«S5N696F =N
W40692E~N]
«34269F =01
2 1G976E=01
«12560F+n0n
+12458E=02
«54515€E=-02
«97408E=02
+14101E=-01
«15718E=01
«15546E=n)
.16436E-n1
.12858€-n1
L11357E-01
.97358E=-02
+81115E=-02
.64832E-02
W47618E=N2
+30113E=-n2
.97300F+00
«24230E+00
2 1471&F+00
+9R639E=N1
+76128E=n1
«€l428E=n]
.S50356E=n1
W44426E=N1
L26073E=-01
.80547E=01
«18143E+00
«13398E=-01
.17682E=-02
L104T74F=01
.13832E-mM
.15752F=01
.15511E=-0}
«164433F =0
«12950E-n1

<11384E=-n1

«97334E=n?2

«§1094F=n2

«H64B30E=n2

c4T7594F=02

«30137E=n2
n.

ETA

«10000E+01
+99935€+00
+G974TE+00
«GQ4CSE+N0
2 990N86E+ND
«G86TTESNQ
«98268E+00
«9T900E+00
.$T607F+N0
.97419E400
«ST354E+00
«G68B21E+0N
«95227FE«00
«92589E+00
+88938E+N0
«84311E+400
«TRTGIE+ND
« T2348E+0ND
«6S5143E+00
«57223E4+00
CLBETTE+ON
+395G8E+00
«30084F+00
2N241E+00
«10176F+00
J1000NF+0Y
«99G35E+nN0
+89T4TESOQO
«994S5E+ N0
«99086F+00
«9B6TTE+NN
«98268E+0N
«GT7900F+00
«FTENTELND
«97419E4+00
«97354E 400
«96B21E+ND
«95227€+00
«32589E+00
«B8G38E+00
«8462311E+0N
«78761F 00
«T2348E+00
«65143E+00

«57223E+00

JLBETTESND

+«395G58E+00

+300B4E+O0

«2N241E+ND

«10176E+00
[

«22412E=-02



SRR

X
c/e

.67201
60817
«54433
48049
«4 1665
.35281
.28898
22514
.16130
.08746
.03362
-.03022
.0%406
.1579¢C
.49958
38753
. 27547
«16342
.05137
.93931
.82726
.71521
.60315
.469110
.37905
.26699
15494
.N4288
2.38791
2.24505
2.10220
1,95934
1.81648
1.67362
1.53077
1,38791
1.24505
1.10220
«95934
81648
«67362
53077
3.,23516

ot )

X
30/4

«64009
«57625
<5124
« 446857
«38673
«32090
«25705
»193z2
«12938
.06554
+00170
-e06214
-.12598
-.18982
1.44355
133150
1.21945
1.10739
«99534
«88329
«77123
«65918
«54713
«43507
«323p2
«21096
«0969)
-«N1314
Z2.31648
2.17362
203077
1.86791
1.74505
l.60220
1.45934
» 21648
117362
1.03077
88791
e 745085
«60220
«45934
3.16373

FIRST PLANFORM

HORSESHOE VORTEX DESCRIPTIONS

~2C.33970
-20.33970
-20,33970
-2n,33970
-2n0.33970
-20,2397n
-2n,3397n
-2n,3397n
-2n,3297n
-20,3397n
-20,3397Nn
-20,33970n
=20,22970
«20,33970
-20.06794
-20,06794
=2n.N6794
-20.06794
-2n.N6T94
-20,n6794
~20.067G4
2N NA794
-2N o NFT794
~2n.NAT94
«-20.0F794
=20 ,0F~794
=2N . NFT794
-20.NAT94
~19,15275
~19.1527%5
-19.15275
-19.15275
-19.15275
=19.15275
-19.15275
-19,15275
-19,15275
-19.15275
-19,15275
-19.,15275
~19,1527%
-19.1%5275
-17.45826

1.26778
1.26778
1.26778
1.26778
1.26778
1.26778
1.26778
1.26778
1.26778
1.26778
1.26778
1.26778
1.26778
1,26778
.25356
.25356
.252c6
.25356
.25356
.25356
251356
25356
25356
.25356
.25356
«25356
.252386
.25356
.22702
22702
.22702
22702
$22702
«PRT02
22702
22707
23702
,P2702
22702
.22702
«PP702
.22707
LCB106

+ 78750
« 78750
. 7878%n
.78750
« 78750
«78750
. 78750
.7875n
.7075n
«7878n
. 78750
.T8750n
«7878n
. 7875n
« 26250
.26250
.262%50
. 26250
. 26250
.26250
.26250
26250
.2625n0
26250
.2625n0
. 26250
.26250
26250
87714
B7T14
87714
BTT14
L7714
B7714
87714
+87714
87714
+AT71a
87714
BTT14
87714
.8T7T714
87714

(cont'd)

C/4 SWEEP
ANGLE

6N,67720
$3,45913
58.14646
56,72931
55.19663
53,53619
51.73447
49,77671
47,646913
45,32815
42.80274
40,05299
37.06210
33,81547
81.68227
81.1n092
80.43301
79.65789
7R,74785
77.,66492
76.35571
74,74293
72.71089
70.,07951
66.55590
61.64062
5S4 ,44693
a3,404R0
26.,56505
26,56505
26.56505
26.,56505
26,5650
26.5650¢
26.5650%
26,.56505
26,5€6508
2f 56505
26.,56508
26,56505
26.,5650%
26.565n5%
26,56505

DTHEDRAL
ANGLE

=75.,00000
~T7S.0n000
=-75,00n0N
=75.00000
-T5,00000N
=75.,00000
=75,n0n0nN0
=75.000N0
=75,.,0nqann0
«75.00000
=75,.,0000N0N
<7S.n0000
-75.00000
=75.00npn
=75.00000
-75.00n0n00
=75.00n0nN
-75,00nn0
=75,00nN0
-75,000a00
-75.00000
=-75,00000
-75.00000
~75.,0n000
=75.,00000
=75,00n00
=-75.00n000
=75.,00n00
15.,n0pN0
15,00000
15,.00n000
15,00n00
15,.00n00
1=5.n0000
1S.0n000
15.nnnen
15. 00000
1c.n0nnn
1S.00n00
15.00000
1S.00n00
15,0n000
15.00000

GAMMA /Y AT
CLDES= .3nnn

«NNB84S
.N0B84S
00845
LONRAR
.NOB4S
«NNE4LS
.N0BsS
+NNB4S
.NNR&S
LNORALS
.NNp4s
+sNNARLS
LNNRLS
NNRLE
«N}243
.h1242
«N1243
«N1243
.N1243
«N12423
201243
.N12423
2012463
N1247
.N1242
,N1242
«01243
oN1243
.N1398
.n13ge
.01398
.N01398
.n1398
.01398
.01398
.01398
.N1398
.N1398
.N1398
.n139e
.n1398
.N1398
.N1S561

55



FIRST PLANFORM

HORSESHOE VORTEX DESCRIPTIONS {Continued)

c/4 GAMMA/U

X X SWEEP DIHEDRAL AT CLDES

c/4 3C/4 Y y/ S ANGLE ANGLE = 0.3000
3,09230 3.02087 -17.,458z26 68106 87714 26.56505 15.0n0n0 .N156]
2.54544 2.87801 -17,45826 .6810€& 87714 26,565NS 15.000n0n0 ,01561
2.80659 £.73516 ~17.45826 .6810€ 877714 26.56505 1500000 +N1561
2.66373 2.59230 -17.45826¢ .68106 87714 26.56505 15,nannn +01561
2,52087 2446044 ~17.,45826 .681n6 .87714 26.56505 15,0n0n0 .N1561
2.378n1 2.30659 -17,45826 68106 87714 26,.,56505 15.00000 01561
2,23516 2+16373 -17,45€26 LEBINE 87714 26.56506 15,00000 .N15€1
2.09230 z2.02n87 -17,458z26 +EB10E .87714 26.565N05 15,0nnnn .N1561
1.,94544 1.87801 -17,45826 .E810€ .87714 26.5F5NS 1S.00nn0 .N1561
1.50659 1.73516 -17,45€26 .E810E +87714 2€6.56505 15,0000 +N15€1
1,66373 1.5923¢ ~17,45826 68106 87714 26,56505 15,0n000 .N1561
1.52087 1.44Q944 -17,4582¢ 68106 87714 26,56505 15.00000 «01561
1.37801 1.30659 -17.45826 68106 «BT7T714 2F.56505 15,.00nn00 .N1S61
4.08z41 4.01098 -15,76376 1.135110 87714 2A,56508 15.00000 .N1754
3,93955 3.86812 -15,76276 1.13510 87714 26 .56505 15.00000 «N1754
3,79669 3.72526 -15.,76376 1.131n 87714 26 ,56505 1s.nonnn 01754
3.65383 2.58241 -15,76376 1.12%10 87714 26 ,56505 15.n0n0n +.N1784
3.51098 3,439585 -15,7637¢ 1.13510 87714 2€6.564505 15.,00n00 «N1754
3.36812 3.29669 ~15.76376 1,13510 87714 26.565n% 15,nn000 .N1754
3.22526 3.15383 -15,7627¢ 1.13510 L7714 26.56505 15.00000 «N1754
3.08241 3.,01098 -15,7637¢6 1.,13510 87714 26,56505 1s,n00nn .N17%4
2,939%5 2.86812 -15.76376 1.12510 JRTTYIS 26,56505 15,n0000 .01754
2.79669 2.72526 -18,7A276 1.13510 BATTYV4 26,56505 15,00000 .N1754
2.65383 2.58241 ~15.76376 1.13510 LPTT14 26.56505 15000800 .01754
2.51098 243955 -15,76376 1.13510 FTTY4 26.56505 15,00n00 .01754
2,36812 Ce29€E9 -15,76376 1,1351¢ ATTY6 26, 5ARAR 15,00000 «.N1754
2.22526 215383 -15,7€376 1.13510 ATTV4 26 ,S650F 15.00000 +N17%4
4,92965 4.858¢22 =14,06927 1.58914 RATT14 26.56505 15.00000 .N19238
4,78680 4471537 -14,06927 1,58914 L7714 26,6508 1s,00000 «N1935
4,643G4 4,57251 -14.,06927 1.,58G14 REAATA 26 .,5A50% 15.00000 .01935
4,501n8 4442965 =14.0AG27 1.58914 LRTTV4 26 ,5650% 15.00000 01935
4,35822 4.28680 -14.06527 1.58914 LATT14 2F ,56A50E 15.no00n0 .Nh193%5
4,21537 4,14394 =14 ,06G27 1.58914 P74 26.5650% 15s.000n0 +N193%
4,07251 4,00108 -14,06927 1.58914 RTT14 26,5650% 15, 00000 +N1935
3.92965 2.B582¢2 -14.0€927 1.58514 87714 26, 56505 15,00000 .01935
3.78680 3.71837 ~164,0A927 1.58514 LL8T714 26 ,EARNS 15.00000 +N1935
3.64394 2.572%51 -14,n6927 1.58614 87714 26.,56505 15.n0n00 .N1825
3.50108 3.42965 «14,06G27 1.568914 87714 26,565N% 1S5,00000 «N1935
3.35822 3.28680 «14,06927 1,5P914 «.87714 26.56505 1s,00nnq .1"1935
3.215237 3.,14394 -14.,06927 1.58914 87714 26 ,5650% 15.n0np0 .N1935
3.07251 2.0n108 -14,06927 1.58914 87714 26 ,56505 15.00000 .0193%
5.,77690 5.70547 ~12.37477 2.04317 LRTT14 26,56505 15,00000 .02095
S.63404 S.56262 =12,37477 Z.04317 RT7T14 26 , 56505 1s,00000 .02095
S.49119 S5.41976 =12.37477 2.04317 87714 26 ,56505 1500000 «.0209%
5,34832 5.27690 ~12.37477 2043217 RTTY4 26 ,5AS0N5 15.,00000 .N2095
5.20547 5.13404 ~-12.37477 2.04217 PTT14 26,56505 15.00000 +N2095
S.N€262 6.,99119 =12.37477 2.04317 ATT14 26,5650% 15,00000 .02095
4,51976 4,R4833 -12.37477 2.04217 ATT14 26.56505 15.00000 .02095
4,77690 4,70547 =12,37477 2.N04317 «BTTY4 26,56505 15.n00000 +02085
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FIRST PLANFORM

HORSESHOE VORTEX DESCRIPTIONS (Continued)

C/4 GAMMA/U
X ' SWEEP DIHEDRAL AT CLDES
C/4 3C/4 Y Z S ANGLE ANGLE = 0.3000

4,63404 4456262 =12.37477 2.04317 +877T14 26,56505 15.00000 . 02095
4,49119 4441976 -12.37477 2.04317 «87714 26,56505 15,00n00 .N2095
4,34823 4,27690 =12.37477 2.04317 87714 26,5A50S 15.00000 .02095
4,20%47 4,13404 ~12.37477 Z.04317 AT7T14 26.,56505 15,00n00 +0209E
4.06262 3.99119 -12.37477 2.04317 ATT14 26,6505 15.00000 02095
3.51976 3.848233 ~12.37477 2.04317 ATT14 26 ,5R505 1s,00000 .N209%
6.62415 6,5527¢2 -10.68027 2.45721 ATT14 26 ,56505 15,00000 02234
6,48129 6.40986 ~-10.68027 2.49721 JRTTY14 RE ,SA505 15,00000 «N2234
6,334 6.26701 -10,66027 ?2.49721 ATT14 ?6,S650% 15.00n000 .,02234
65,19558 612415 ~10.68027 2.46721 +ATT14 26,5650 15,00n00 .N2234
6.,09272 5.98129 -10.68027 2.49721 LATTYra 26.,56505 15,00n00 02734
5.90986 S5.83843 -10.68027 2.48721 JPTT14 26,5A505 15.,00000 JNP234
5,76701 5.69558 ~1N.68027 2.49721 ATT14 P6 B8NS 1s.00n00 JNP?234
5.62415 5.55272 -1n0,68027 2.45721 RTT14 26,5A505 15,00000 .02234
5,48129 S.40986 -1n,.68027 2.4972) PTT14 26 ,5650F 15,00n00 02224
€,.,33843 5.26701 -10.68027 2.49721 LATT14 26 ,5650% 15,00000 02734
5.16558 S.12415 -1n.68027 2.49721 FTT14 PhA,E65N5 18,00000 NP2
5.05272 496129 -1n,6R0N27 2.45721 ATT14 26 ,56508 15,00000 N2234
4,50986 4,83843 =10,68027 2.49721 87714 26 .,56505 1s.,00000 02234
4,76701 4,69558 -1n.68027 2.46721 LATTYa P6,56505 is.00000 .N2234
7.47140 7,39997 -8.98578 2.95125 ATT14 26 ,5650F 15,.00000 .02354
7.32654 7.25711 -8.98578 2.55125 PTT14 2F ,EAR05 15,0n0an00 +N2354
7.18568 7411428 ~8,.98578 2.95125 AT 26 ,56505 15,.00000 « 02354
7.04283 6.9714¢ -8.98578 2.95125 LATT16 PE 86805 1S,.00000 .N23%4
6.89997 6,82854 ~8.98578 2.95125 ATT14 26,5650¢% 15,00000 .02354
6.,75711 6.EE568 -8.98578 2.95125 LRTT14 ?6,5650% 1S5,.n0000 ,N2354
6.61425 6.54283 -8.98578 ?2.95125 RTT14 2€ ,RAS0S 1S5.00000 «N2354
€.aT160 6.30007 -8,98578 2.95125 ATT14 PELEEGNS 1800000 .N2354
6,32854 6.75711 -6,98578 2.95125 LPAT714 26 ,SASNE 18,.00000 .N2354
6,18568 6.11425 -8.98578 2.95125 LRTT14 26 ,5A505 1S,.0n000 .021354
6.00283 5.97140 -8,98578 2.9512%5 ATTYra 26 ,SASQE 15.00n00 .N2354
5,89997 5.82854 ~A,9R578 2.9512¢ PATT1a 26 ,56%05 15.00000 .02354
5,75711 5.68568 -8.98578 2.9512% RTT14 26 .5A505 IS.00000 .N2354
5.61425 S5.54283 -8.,9°578 2.9512% PTT14 26 .56508 15.n0n000 «N23%4
8.31864 B.24722 -7.29128 3,40529 LRTT14 2F ,SARNE 15.00000 02456
8.17579 8.10436 -7.,29128 3,40529 JRTT14 26,5508 1500000 LN2456
8.,03293 7.9615¢0 -7.29128 2,40529 RTT14 ?6,56805 1€, 00000 .N2456
7.89007 7.81864 -7.29128 3,40529 JATT14 PE,SABNG 1S.n00nn .N2456
7.74722 7.67579 -7.2912R 3.40529% RYAATA 76 ,5650¢% 15.,00000 02456
7.60436 7.53293 -7.29128 2.40529 PTT14 PESR505 1s.00000 «N2456
7,46150 7.39007 -7.2912R 3.40529 LPTT14 P6.,S6508 1s.00000 02456
7.,31864 T.247Z2 -7.29128 2,40529 ARTT14 PH.CHGNS 15,00000 02456
7.17579 710436 -7.29128 2,40529 ATTY4 26,5650F 15,00000 .N245€
7.p3293 6496150 ~-7.25128 2,40529 LTT14 26 ,56R05 15.n0n00 +N2456
6.89007 6.81864 ~7.29128 3,40529 LRTT14 2F SA505 15,00000 .N2456
6.74722 6.67579 -7.29128 3,40529 JLRTT14 26,5505 15,00n000 . 02456
6.60436 6.53253 ~-7.29128 3.405%29 +BT714 26,5608 1S.00n00 N2456
65.46150 6.39007 -7.29128 2,40529 .87714 2€.56505 15,n0000 «N2456
9,.16589 9.09446 -5,59679 3.85933 87714 26.56505 15.00000 .02540
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FIRST PLANFORM

HORSESHOE VORTEX DESCRIPTIONS (Concluded)

C/4 GAMMA /U
X SWEEP DIHEDRAL AT CLDES

C/4 3C/4 Y Z S ANGLE ANGLE =0.3000
9.02306 8.95161 -5.,59679 3.85933 87714 26.,56505 15,a0000 2 NZ540
8.88018 8.80875 ~E,59679 3,85933 +RTT14 P26 ,56E05 15.00000 .02540
8,73732 8.66589 ~5,59€679 3,85933 A7714 26,56505 15,00000 LN2540
§.5%446 852304 =5.59¢79 3,85937 BATTY4 PEL,S660% 1S.000n00 02540
8.45161 8.38018 -5.59679 3.859313 L7114 26 ,S6£605 15.00n00 ,N2540
8.30875 B.23732 ~5.59¢79 2,85533 LPTT14 26,566505 15.,00000 .02540
8,16589 8.09446 ~5,.59679 3,85933 BTT16 ?6.56505 15,00000 L2540
8,02304 7.95161 ~5.59£7G 3,85633 WR7714 P6,56R08 15,00an00 02540
7.68018 7.8087S -5,59679 3.85933 +BT7T714 P26 ,SARQE 15,00000 .N2540
7,73732 7.66589 -5,59679 3.85532 RTT14 P26,56%05 15,.,00000 12540
7.,59446 7.52204 ~5.59679 3,85633 87714 76,56505 15,00000 o 02540
7.45161 7.38n18 -5.59679 3,85932 «RT7T14 76,56505 15.00a000 02540
7.30875 7.23732 -5.59679 3,85933 ATT14 PE,S6505 15,00n000 « 02540
10.01314 9.964171 -3.90229 4,31337 AT 26 56505 15,00000 .N2607
9,87028 9,7988% -3,90229 4,31337 PTT14 PESH5DS 16,00000 L02607
9.72743 9.65600 -3.90229 4,31337 LAT7T14 26,5650 1500000 02607
5.,58457 9.51314 -3.,9n229 4,313237 RTT14 26,56505 15,00000 N2607
S.641TY 9.37028 -3.90229 4,312137 L7714 P€,56808 15,080000 02607
9,29885 9.27743 -3.90229 4,312337. RTTV4 26,5608 15,00n00 LN2607
9.,15600 9.08457 -3.90229 4,31237 LPT714 7€ ,56505 15,00000 L02A07
9.01314 8.9417 ~3.50229 4,.,31337 LTTV14 26,56505 15.00000 .N2607
8.87028 8.79885 ~3.90229 4,31337 L7714 ?6,5650% 15,.00000 N2607
8.,72743 8.6560n -3.90229 4,31337 JRTT14 P26 .,5A50F 1s,00000 2N2607
8,58457 8.51314 =3.90229 4431237 JATT14 26 ,56505 15,00000 N2607
8,44171 8.370z8 -2,90229 4,31337 RTTV4 26,5650% 15.n0000 02607
#,29885 8.22743 -3.90229 4,31237 JBT7T14 26,5505 15.00000 JN2607
£,15600 8.08457 -3.,%0229 4,31337 87714 Ph,SAENS 15.0000n0 N2607
10.,86039 10.78896 -2.20780 4,76741 +EBTTY14 PE,S6508 15.00000 . 02656
10.71753 1064610 -2.20780 4,76741 L8774 Ph.SERNG 1S5,00000 .02656
10.57467 10,50325 -2.20780 4,7€741 87714 P6.,S6508 15,00000 «012656
10.43182 10.26039 -2.20780 4,T7€ET4]) 87714 P6H.EERNS 15,00nn0 +N2656
10.28896 10.21752 -2.207808 4,76741 87714 PR.ERENE 15.00000 N2656
10.14€10 10.,07467 -2.2078n 4,76741 BTT1r4 P26 ,56505 1€,00000 02656
10,00325 9.93182 -2.20780 4,76741 B77T14 26,56505 15,0nn0n «N265F
3.86039 9.7889¢6 -2,207Rn 46,7674} L7714 PR ,EARNE 15 ,00000 LTS
9,71753 9.64610 =2.207f0 64,7674} L7714 PELEER05 1€,00n00 «N265€
$.57467 9.50325 =2.207R0 4,76741 B7714 26,.,56505 15,.00n0n0 WN265¢
9.43182 9.36039 ~2.,207R0n 4,76741 87714 P6 ,SAR(0S 15,00000 JN265¢E
9,28896 9.217523 -2,20780 44,7€741 L7714 PEL,ERENS 15,00000 «NPEEE
9.146160 9.07467 ~2.,20780 4,7674]) 87714 PFL.EAG05 15,n0n00n0 LNPEGE
9.,00325 8.93182 -2.20780 4,76741 87714 76, SAENE 15.0000n0 L NPR5E
11,62415 11.55272 -.68027 5.,17671 70427 26.,56R0% 15.00000 .02675S
11,48129 11.40986 ~.68027 5.17671 70427 P6.,56505 18,00n00 WN2ATS
11.33843 11.26701 ~.68027 S,17671 JT0427 2h B6505 15, 00000 2N2675
11,15558 11.12415 -.68027 €,17671 270427 P6,FR805 15,00n00 L02675
11,p5272 10.98129 -.66027 C,17€67] JT0427 264,580 15.00000 JN267E
10.90986 10.83843 -.68027 5,17671 .T0427 26,5660 15,00000 «0267S
10.76701 10.69558 ~.58027 E,17¢71 270427 26,5650 18,00000 .02675
10.62415 10.5527% -.FBNZT7 S,17¢71 LT0627 26.5650% 15,00000 02675
10,48129 10.40986 -.68027 5.17€71 270427 ?6,56505 15.00000 ‘n2671s
10.33843 10.26701 -.68027 S.17671 70627 PE.56505 15,00n000 «02675
10.19558 10.12435 -.£8027 S.17671 ,10427 P£,56505 15,00n000 «0PATE
1p.05272 9.598129 ~.68n27 £,17671 s 70427 P6.,5650% 15.00000 «02675
9.90986 5.83843 -.68027 S.17671 L70427 26,5650% 15.,00000 .02675
9,76701 9.69558 -.68027 5.17671 .70427 26,56505 15,n0n000 .D2675
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SFCOND PLANFORPM FORSESHOF VORTFX DFSCRIPTICNS

-1,32799 -1.35991 =20,33970 -1,26778 . 78750 60,67720 7S.00000 .00848
-1,39183 =1.42375 =20.33570 -1.26778 .78750 59,45913 75.00000 LN0848
-1.,45%67 ~1,48759 =-20,33970 -1.2677P . 78750 58,14646 75.00000 200848
~1.519F1 =1455143 =20,33970 -1,26778 « 78750 56,72931 75.00000 .N0848
-1.5833% -1.61527 -20.33970 -1,2F778 JTRT50 55.19663 75.,00000 00848
-1,64719 =1.67910 -20,33970 -1,26778 + 78750 53.53619 75.00000 L0848
-1.71102 -1.74294 ~20.33970 -1,2€6778 . 78750 51,73447 75,00000 .00B4R
-1.77486 -1.80678 =70.33970 -1.2€677R « 78750 49,77671 7%,00000 .N0R4E
-1.B83870 -1.87n62 -70.3397n -1.2€6778 + 78750 47,64693 T5.00000 «00R4E
-1.90254 ~1.93446 -20,3397n -1,2F77R . 78750 45,32815 75.00000 N0ALP
-1.96628 -1.99830 ~20,33970 =1,2677R .78750 42,80274 75,00000 .N0848
-2.0n3022 -2,0€214 ~?N,33970 -1,26778 .7R78n 40,05299 75.00000 JLNORLR
~2.09406 -2.12598 -2n,3397n ~1,26778 .7875¢p 37.06210 75,.00000 .00848
-2.1579n ~2.18982 -2n0,33970 -1,26778 . 78750 33,81547 75,0n00n0 LN0848
-.50042 -.58€45 -20.06794 - .25356 .26250 81.68227 75.00000 .01248
-.61247 -.6685n ~20,06794 -.?25356 .26250 81,10092 75,00000 .N1248
-,72653 -+78055 ~2n.06794 -.25356 .26250 80,43301 75.,00000 «01748
~.53658 ~.89261 =20.06794 -.25356 ,26250 79,65789 75,.,0n000 .01248
-.94863 -1.00466 =2N, 06794 - .2535¢ .2625n 78,74785 75,00000 .N1248
-1.060€9 -1.11671 ~P20,06794 -.2535¢€ 26250 77.66492 7E.00000 .01248
-1.17274. =1.22R877 ~20,067G4 -.25356 . 26250 76.35571 75.00000 .N1248
~1.,268479 -1.324082 -20.NET94 ~.25356 26250 T4,74293 7=.000n00 ».N1248
-1.39685 -1.45287 =P0.06794 ~.25356 .2625%0 72.71089 T5.00000 01248
~1,50890 -1.56493 -70.n6794 - 2E8235F «26250 70.07951 75,0000N0 LN1248
-1,62095 -1.67698 ~P0.067%4 -.25356 .2625n 66,55590 75,.00000 JN124R
-1,733M) -1.78904 ~20.N6794 -.25356 .262850 61,64062 75.00000 .N1248
-1,845n6 -1.90109 ~20.06794 -.25356 .26250 S4,44693 75,00000 .N1248
-1,95712 -2.01314 -20,06794 -.2535¢ .26250 43,4048¢0 75,.00000 .N1248
-.45934 -.53077 -19.15275 -.22702 87716 -26,56505 -15,00n00 .N1271
-.6NEZ0 ~e67362 -19.15275 -.22702 .BT714 -26,56505 ~15,0n0n00 01271
-.74505 -.B164P -19.,1527% -,22702 87714 ~26,5650E =15,00000 .N1271
~o8879]) -.95934 -19.15275% ~.P2702 L1714 ~26,5€6505 ~15,00000 .N1271
-1.,03077 -1.1027¢ -19,15275 -.22702 «87714 =26,56505 -15,00n00 L0127
-1.17362 -1.24505 -19,15275 -.,27702 LAT714 -26,56505% =15,.00000 1271
-1.31648 ~1.3879) -19,15275 -.22702 LPTTV4 -26,56505 -15,00n0n LN1271
-1,45934 -1.53077 -19,15275 -,P2702 87714 -26,56505 -15.00n00 01271
-1.60220 -1.67362 -19.15275 -.22702 87714 -26,56505 ~15,00000 201271
-1.74508 ~1.81648 -19,15275 -,??702 LPTT1 «26.56505 -18,00000 «01271
-1.88791 =~1.95934 -19.15275 -, P2702 877314 ~26.56505 -15.00000 .N1271
-2.03077 -2e.10220 -19,15275 -.22702 87714 ~26.56505 ~18,00000 01271
(cont'd)
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~2.17367
-2.31648
~]1.20659
=1.,64944
~1.5923¢
-1,73%1¢
-1.87801
-2.02087
~2.16373
-Z.30559
-2.44944
~2.59230
-2.73516
-2.87801
-2.02C87
-3.16373
-2.15383
~2.29669
-2,463955
-2.58241
-2,72526
-2.86812
-3,01098
-3.15383
-3.29669
-3.4395%5
-2.58241
-3,72526
-3.,86812
-4,010%8
-3.,00108
-3.14394
-3.,28680
-3.42965
-3.57251
-3,71537
-3.85822
-4,00108
-4 ,14394
~4,28680
-4 ,429¢€5
-4,57285)
-4,71537
-4,.85822
-3.84833
-3.99119
-4 413404
=4 ,27690
-4.41976
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-2.245C5
~2.3879)
=1.37801
-1.%2087
-1.66373
-1.805659
-1.96944
-2.0923p
-Z2e23%816
=Z2.3780
-Z2e52087
~Z.£6373
-2.8065%
~2.54944
~2.,09230
~-2.23%516
-2,22526
-2.3681z
-2.51068
-2.65383
~2.79¢€69
~2.93955
-2.,N8241
-3.225¢6
-3.86812
-3.,51098
-2.65383
~2.79669
-3.93955
-4.0824)
~3.07251
=2.21537
-~3.358%¢¢7
-2.50108
~3.64394
~3.78680
-3.92965%
-4,0725]1
-4,21537
-4 4358722
-4,50168
-4,64394
-4.78680
-4 ,92965
~3.9197¢
-4.,06262
-4,20547
-4 ,34833
-4.49119

SECOND PLANFORM HORSESHOE
VORTEX DESCRIPTIONS

-19.15275%
~19.15275
-17.45826

-17.,45826

-17.45826
-17.45826

-17.45826

-17.45826
-17.45826
-17.45826
-17.45826
-17.45P26
-17.45826
-17.45826
-17.45826
-17,45826
~15.76376
-15,76376
-15.76376
-15,76376
-15,76376

=15.7£376

~15.7637¢
-15.7637¢
-15,76376
~15.,7637¢6
-15.76376
-15.76376
-15,76276¢
-15.7627¢
-14,06927
-14,06527
«14,06927
-14,06927
-14,06927
=14,06927
=~14.06527
~14,06%27
-14.06927
-14.06927
=14,06927
-14,.06927
~14.,06927
-14,06927
=12,37477
~=12.37477
-12.37677
-12.,37477
=12.,37477

(Continued)
-.22702 .87714
-.22702 87714
-.6B8106 87714
-.68106 87714
-.68106 87714
~.68106 .B771a
-.6B8106 B7T16
~.68106 87714
-.68106 B7714
- 68106 87714
-.58100 B7714
-.68106 87714
-.68106 87714
-.68106 87714
-.68106 87714
-.6R106 ATT4

~1.1351n B7714
-1,13510 87714
-1,13510 87714
-1.13510 .B7714
-1.13510 87714
-1.13510 BTT14
-1.13510 87714
-1.13510 87714
-1.,13510 87714
-1,13510 BTT14
-1.13510 87714
-1,1351n .87714
-1.12510 87714
~-1.13510 87714
-1.58914 87714
-1.58914 .BT7714
-1.58514 87714
-1,58914 87714
-1.58914 87714
-1,58914 LBTT14
-1.58514 87714
-1.,58914 87714
~1.58914 87714
~1.58914 87714
-1.58614 87714
-1.58514 87714
-1.58914 87714
-1,568914 87714
~2.043)7 87714
-2.043217 87714
-2.06317 87714
-2.04317 87714
-2.04317 87714

-26.565N5
-26.56505
-26.,5€6505
-2€.5€505
-26.56505
-26.56505
-26.,56505
~-26,56505
-26.565n05
-26,56505
-26.56505
-26,56505
-26.,56505
-26.56505
«2h ,5AGNS
-26.56505
-26h,56505
«2A,56505
-26.56505
~26,56508
-2F ,8AR(S
=2h,565N05
-26.565N05
-2€6,56505
-2F, 56508
-?26,5650%
-26,56505
~?26,5660%
«?6,568N05
~PF GRENR
=26 ,56%0%
~26,5A50%
~P6,56505
=26 ,BFAEN5
-26 5AGNE
=76 ,56505
-2f,SRE0R
-26,5AE05
~2h 56805
~26,56505
~26,5650%
«26.56505
-26.,56505
=26,5650%
=26 ,56505
-26,56505
-26,565085
-26,56505
-26.,56505

-15.00000
-15.0n000
~15.n000n
-15,0p000
=15,00n0n0
-158.000N0
-15,00n00
-16,000N0
=15.000n00
-15,000n0
-15,.0n000
-15,n0n0n0n
=1&,0nn0n0
-15.000n0n0
-1€,.00n00
=15.00n0nnN
=15.,00000
-15.00000
~1S5,00000
~15,.00000
=-15,00000
=15,000n0
-15.000n0
-15,0nn0p0
=15,00000
=15,.00000
~15,0nnnn
-15,0nn0n
=15,000n0
-15,00000
-15,00000
=15,00000
=-15.00000
=15,.,00n00
-15,00000
-15,0n0000
-15,00000
«15,00000
=-15.0n000
-15,.0000n
-1s,n0n0n
«-15.00000
=15.00n00
-15.00000
=-15,n0000
-15,.00000
=15.00n00
-15,n0000
-15.n0000

.01271
«01271
«01433
.N1433
+N1433
+0M1433
+N1433
«N1433
.01433
oN1433
.01423
«01433
.N14633
.N1433
oN1a622
.N1433
«N1626
01626
«01626
«N1626
.N1626
.01626
s N1A2E
«0162€
«N162€
LN162€
«N162€
.N1626
01626
«01626
.N180§
.N1806
.N18N§
+N180NF
.01806
«N1RNGE
+N180F
.Nn180N¢F
+.nN180M6
NIR0E
.N180E
«.N1NE
«N1RNE
.N1806
2N1966€
.N1966
«N1966
.N19E6
«N196€




-4.55262
-4,70547
-4,84833
-4,99119
-5,13404
-5,27€91
-5,41976
-5.56262
-5.70547
-4,69558
-4,83843
-4,98129
-5,12415
~5,2670)

-5.40886
-5.55272
-5.69558
~5.83843
-5.98129
-$.12415
-6.26701

-6.40988
-6.55272
-5.54282
-5,68568
-5.62854

-5.971490
-6.11425
-6.25711

-6.39997
-6.54783
-6.68568
-6.82854

~6.9714n

-7.11425
-7.25711

-7.39997
-6.39007

-6.53293
-6.67579
-6.81864

-6.96150

=T.10436
-7.,26722
-7.39007
-7.532%93
«T7.67579
-7.81864
-7.96150

-4,6340Q4
-4.7769(Q
-6.91976
=5.06262
-5.20547
~5.34833
-5.49119
~5+63404
-5.77690
-4,76701
-4.90986
-5.05272
-5,.,19558
-5.33843
-5.48129
-5.62415
-5.76701

~5.9098%
~-6.05272
-6.19558
-6.33P43
~6.48129
-6.62815
-5.61425
-5.75711

-5.89997
~H.046283
-6.18568
-6+32854

~Ha4T140
~6Hs61425
-68.75711

-6.89997
-7.04282
-7.18568
-7.32854

~-Te47140
~6+46150
-6.60436
~6.74722

-g.890n7

«-7.03293
~7«17579
~7.31864
-Te46150
-T.6N4386
-T7.74722
~-7.890n7
-8+03293

SECOND PLANFORM HORSESHOE
VORTEX DESCRIPTION

-12.37477
-12.37477
-12.37477
-12.37477
-12.,37477
=12.77477
~12.37477
-12.37477
~12.37477
~10.68027
~1n.68027
-1n,68n727
=10,FR027
=10,68027
~1N.62N27
=10,6R027
~-10,6RAN2T7
=10, 60027
~10.6R2027
~1n,£AN2T7
-10.68027
-1n,68027
-10,68027
-8.,96578
-8.98578
~-8,98578
-8.98578
-£,98578
-8.98578
-8.98578
-8,98578
-8,98578
~A,9R578
~8.9°578
~-8.9R578
-8.98578
-8.98578
-7.29128
~7.29128
-7.29178
-7.29128
-7.29178
-7.29178
-T7.29128
-7.29128
-7.29128
=7.29178
~7.29178
-T7.29128

(Continued)
-2.04317 B7T14
-Z.N47217 87714
-2.,047217 L7714
~-2.04317 LATT14
~2.N4217 ATT14
~2.042317 87714
~Z.0n6317 JATTY
-2.Nn6217 R A AVA
~2.04317 ATV 6
-2,49721 LLATTV14
=?.,49771 87714
~2.4972) HAT7714
=2.49721 «PTT14
-2.49721 .B7714
=2.49772) .B7714
~-2.69721 LTT14
=2.49771 87714
-2,497?1 87714
~“7.49721 RTTY4
-2.49721 ATT14
~2.49771 «.87TT14
-2.49721 B77Y4
«2.49721 87714
-2,95125 ATTV4
~2.95125 87714
-2.95125 87714
-?2.95125 ATTYL
-2.9512% +RTT14
-2.95125 87714
-Z.95125 LATT14
-2.9%812°% P7714
-2.98125 LTT14
~2.,9512% 87714
~2.95125 ATTY4
~2.,95125 PTT14
-2.95125 LAT7T14
-2.95125 87714
-3.40529 LATT14
«3.40529 RT7TY4
-3,40529 ATT14
-3,40529 RTT14
~3,40829 87714
=3.40529 ATT14
-3.40529 «87714
-3.40529 87714
-3.,40529 87714
-3,40529 87714
~3.,40529 87714
-3,40529 87714

~-26,565(5
-26.56505
-26,5€6505
-26.,56505
-26,56505
-26.5650%
-26.56505
-26,5650%
-26,56505
-26,5650%
—26,5AENC
~26,86A50%
-26.,5650%
-26.56505
-26.5650%
~26.56505
-26.56505
~26.56505
~2h,5AENE
~26,56505
-26,565%0%
-26,56505
=26 ,56505
~26,56505
«26,56505
-26.56505
-26,56505
-26.56505
-26,56505
-26,56505
-26.56505
-26.56505
~26.56505
~26,56505
-6, 56505
=26, 5505
-26.56505
-26.56505
-26.,5650%
-26,56505
~26.5A505
-Ph SAENG
-26, 56505
~26,56505
-76,56505
-26,5650%
-?6.56505
~26.56505
-26,56505

-15.00000
~15.,0nn0n
~15,00n00
~15,00a000
~-15,.,n0nnn
=-15,An0N00N
-15,nannn
=15,00000
=18,0000n
-15,.0n000
~1&,nnnnn
=-15.0n00n
-15.n00nn
<l&,0nnnn
-15,00n0n0
=185,n000N
=-15.00000
-15,nnnnp
=15,.np0000
=-15,n0n00
-15,0n000
-15,000n0
-15,0q0000
=15,00p00
-15.00n00
~-15,00n00
=15.00000
-1=.,00000
=1s,00n00
-15.n0000
-1%.n0n0p
-15,0n000
-15,00n0n
~15.,00000
-15,00n00
-15,00000
=-15,0n000
=15.0n000
~-15,.00000
=]15,00000
=15.,00000
-15,00n000
-1s.000n00
-15,n00n0
-15.,00n00
-15,00000
-15,00000
-15,00000
=15.00000

eN19FF
oN10FF
«N10FFA
LSN19FF
SN19EF
L0N10KF
cN19FF
NYQFE
«N10F6
JNPINEA
+NP1NF
WJNPINF
NP210F
NP0
sNP10F
Sl
N2 0NA
«SNP10F
s NPINF
JNPINF
+NP10F
LN2106
LNP106
JNPPPE
wNP2PE
«NPP7€
SNPPPH
WN2PPA
0277
LNP2PE
SDPPPF
NPPPA
WNPPPF
LNPP2F
LNPP26
JNP2PF
JNPPPE
NP2327
+NP32T7
«N2327
.N2327
« 02327
+NP3P7
NiFickad
«NP377
LN2377
«N2377
sN2327
.N2377
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-8.10436
-8.24722
-7,23732
-7.,3801¢
-7.52304
-7.,66589
~-T7.80875
-7,95161
-8.09446
-§.23732
-§.38018
-8.52304
-8.66589
-8.80875
-8.9516)
-9.,09446
-8§.08457
-8,227413
-8§.,27n28
=8§.51314
-8,6%600
-8.79885
~8§.94171
-9,(8457
-9,22743
~9.37028
-9,51214
-3.65600
-9.79885
-9,94171
‘8'93182
-9,07467
-9.21752
-9,36039
-92.50325
~9.64610
-9.7889¢6
-9-93182
-10,07467
-10,21753
-10,36039
-10,.5032%
-10.64610
-10.7889¢
-9,69558
-9.838423
-9,98129
-10,12415
-10,26701
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-8.17579
~-8.31864
-7.30875
-7.45161
=-T7.59448
-7.73732
-7.88018
-8.0230¢
-8.16589
-8.30875
-8.45161
-8.59446
-8.73732
-8-880)8
~6.,02304
-9.16589
-8.15600
-B.79885
=8.44171)
-8.58457
~8.72743
~8.87028
-9.012314
-9.15&00
-9.29885
=9.4417
-9.58457
-9.72743
'9.87028
10,0134
~9.00325
-%9.14p610
~9.28896
=%.43182
~9.57467
-9.71753
-9.86039
«10,00325
10014610
-10.78896
-10.43182
«10.574F7
«10,717%3
~-10,86039
-9'7610‘
~-%.90986
-10.05272
~-10,19558
«10,33842

SECOND PLANFORM HORSESHOE
VORTEX DESCRIPTIONS

~7.29128
-7.29128
~5.59679
-5.59679
-5.59679
~5.59679
-5.59679
«5.59679
-5.59679
~5.59679
-5.59679
~5.59679
-5.59679
~5.59679
~5.59679
~S5.59679
«3.,90229
-3.90229
'3.90229
-3.90229
-3,90229
-3.9n229
~3.90229
-3.90229
-3.90229
~3.90229
-3.9n229
-3.90229
-3-9"229
-3.90229
-2.20780
-2.20780
-2.20780
~2.20780
-2.20780
~2.20780
~2.20780
~2.20780
=2.”207g0
~2.70780
-2.20780
=2.2N78n0
-2.20780
-2.20780
-.68027
- 68027
-e 68027
-. 68027

(Continued)
-3,40529 87714
-3,40529 87714
-3,85933 .B7714
~3,85933 B7714
-2,85933 87714
-2,85933 <8774
-2.,8593 «87714
-3,85933 .B7714
-2,85933 87714
-3,A5923 87714
~-2,85933 87714
-3.P5933 87714
-2,85923 LRTT14
-2,85933 .87714
-3.85923 AT714
~3.85922 27714
-4,31337 87714
-4,31337 87714
-~4,312337 87714
-4,31237 P77V
-4,31237 87714
-4,21227 PT84
-4,31337 87714
-4,21237 87714
-4,21277 <ATT14
-4,31337 .87714
-4,31237 87714
-4,31237 87714
-4,31337 .B7714
~4,31337 .R7714
-4,7674} 87714
-4,76741 LRTT14
-4 ,76741 87714
-4, TET4) 87714
-4 76741 P77
-4 ,T€741 AEAT
-6,76741 PTT14
-4,76741 87714
-6 ,76741 LTT4
~4, 76741 .ATT14
-6 ,76741 ATT14
-4,7674] 87714
-4 ,76741 87714
-4,76741 87714
-5,17671 70427
~5,17671 .70477
-5,17671 70427
-5,17€71 70427
~5,17671 <7047

-26.56505
-26.,56505
-26,56505
~268.56505
-26,56505
«2£.56505
=26 ,56505
=P6,5(505
-C2F SER0T
-2h SRENG
26 ,FRAR(QS
-2F JSRENR
-2b RAENE
26 ,5A80F
wlh JSRENS
“26,5R508
~2h ,5AGNG
~26,5R6NS
=26 ,56805
-26.56505
~26.56505
~?6,BRENS
-26.56505
~26.56505
-26,5680C
-26,5650%
=26.50505
=26 ,5650%
-2h,5A50%
-76,56805
=26, 56505
=€, 5RSN5
-26.56505
-26.56505
~26.56505
-26.56505
=26,5h505
=26,56605
-26.56505
=26 .56505
<26 ,56505
=PF,SAENG
=P6,5A505
-P26,5A505
-26,56608
«26.56505
-26,56505
-26,56505
~26.56505

-15,0nnpn0
~15,00000
-15.00000
~15.00000
=-15.n0nnn
~15,0n00n
-15.0nnnn
~15.,00000
-15,00000
~15,00000
-15.,0000n
~15,00000
~15,00nn0n
-15.,00000
-15,00n00
=1&,0n00n
=15.00000
-1S.0nnnn
~18,00000
-15,0nn0nN
=15.r000N
=15,0000N
=15.,00nnn
~-18,0n000
=1e.0nnnn
~15,0nnnn
=15,00000
~-15,000n00
=15.0n000
-15,00000
=185.00000
=-15,n00000
=15,00000
=1s.,00an0
=1&,0n00n
=15,00000
=15.0nnn0
=15,00000
1500000
=-15,.00000
=15,nnann
-15,00000
=-15,00000
-15,00000
~15,00000
-15,00000
=15,00n00
=15,000n00
-15,0nan0

.N2327
.N2327
.N2411
WN2411
2024611
N24117
N24))
«N2411
N2411
.N2411
N2411%
.N241)
N2411)
.N2411
.N241)
oN2411
«N2479
.P2479
+N2479
«02479
.N2479
. 02479
.N2479
L 02479
sN2479
02479
+N2679
.N2479
+N2479
.N2479
.N2527
.02527
.N2527
. 02527
.Nn2527
02527
. 02527
«N2527
.02527
02527
«02527
.N2527
+N2527
.02527
+N2546
«N2546
. 02546
+N2546
02546




€9

REF, CHORD

2.00000

-10.40986
-10.55272
-10.83843
-10.98129
-11.1241%
-11,26701
-11,40986
-11.55272

C AVERAGE

3.25039

-1n.48129
-10.62415
=10,7670C1
-10,90986
-11.05272
-11.19558
-11,33843
-11.48129
=11.62415

TRUE ARES

162.30996

X

SECO

T AMIPARYS TTATOT

D PLANFORM HORSES

Ty

CE

VORTEX DESCRIPTIONS

(Concluded)

- 68027 ~5.17671) 70427
-.68027 -5,17671} LT70427
- EPN2T -5,17671 .70427
-.68027 -5.17671 L70427
- 68027 <5,17671 .70427
- hANOZT =5,17671 70427
-, 6PNZT “5,17671 .70427
-.68027 -5.17671 70627
-.68027 -5,17€71 .70427

REFERENCE AREA R/2

160,00000 20,56352
AY =
A2 =

-26,56505
-26.56505
~26,56A508
-26,56508
-26,56505
-26,56505
-26.,56505
-26,56505
-26,56505

REF, AR

10,55091

1,00000

1,00000

-15,npnn0
~15,000n00
=15,.00000
=-15,00n000
=15,00000
<15,00000
-15,60000
«15,00000
-15.00000

TRUE AR

10,40075

.N2546
.N2546
02546
.N2546
02546
LN2546
N2546
N2546
. 02546

MACH NUMBER

£ 75000



FIRST PLANFORM S P AN LOADTING

Y cL+C
-20,33970 06123
=20.06794 .09010
-19,15275 37810
-17.4582¢ 42221
~15,76376 84T4646
-14,06927 52321
«1Z2.37477 «56652
«10.,68027 060426

-8,58578 « 63671
-7,29128 66421
-5 ,59679 « 68699
-32,90229 -« 70515
~Z.20780 .71832
- 68027 e 12348
ClL. DEVELOPED CON THTIS PL ANFORM= « 154441

CM DEVELOPED CN THIS PLANFQRM= »502438



SECOND PLANFORM S P AN LOADING

Y cLsC
-20,33970 06142
-20.06794 .09p44
-19.15275 34269
-17.45826 .38758
-15,76376 «43977
-14,06927 .48848
~12.37477 .23178
-10,68027 «560950

-8.98578 .60195
-7,29128 62944
~5.59679 .65221
~-3.90229 67037
-2.20780 .68354
-.68027 .68871
CL DEVELOPEC ON THIS PLANFQRM= 145462

CM DEVELOQPEC CN THIS PLANFQRM= =,471198

CL DESIGN = .300000 CL COMPUTED= «299904 CM COMPUTED= ,L312E-01 CD v= 002241

S9



Taqzn
1720

« 0536

66

LW 3
e J84 G L 1IDY

21250 1954

.0na0
.02%n
L0500
.0750
21000
«1250
.1500
.1750
.2000
«225n
L2500
«2750
<3000
.3250
L3500
.3750
L4000
.4250
4500
L4750
.5000
5250
«5500

5750
6000
«6250
6500
6750
L7000
7250
7500
7750
8000
.8250
8500
.B750
.,9nnn
«9250
9500
«3750
1.n000

a0 n
U718

L2679

LOCAL ELEVATION DATA

Y= -20.3397 Y/P/2= -.9901 CHOPD=

SLOPES«DZ/DX+AT SLOPE PCINTS.FROM FRONT TO REAR

0704 L05YY L0328 .0147-,0039-,0228-,0466-,0751-,1177-,2332
CORRESPONDING x/C LOCATIGMS FROM FRONT TO REAR

« 3393 4107 ,4821 .5536 .6250 ,6964 7679 .8393 9107 ,9821

CHORD ANGLE OF ATTACK IN X=Z PLANE= 1.3739DEGREES

Local FLFVATION

z/¢ {2/0005(NTHY DELTA ¥ DELTA 2 (oLT 23€0
.n24n 0062 L0000 «0214 0055
.019n .0049 .0223 <0170 L0044
.0139 «N0N26 NbLa? «N124 «NN32
L N090 «00213 «NETO 0081 .0N0n21
.NN4E «.N012 . NB8G4 N4 .0n11
.n0ng «000] L1117 L0005 .0001
.N030 -.0008 «1341 -.0027 -, N007
LON62 -.0016 «1564 -.0055 - 0014
.N082 - 0024 .1788 -~ 0082 ~.0021
.N120 -,0031 2011 -.0107 -. 0028
N14c -.0038 .2234 ~e0130 -s0N34
NIEY -.0044 . 2458 - 0151} ~.0NN3%
.N190 ~-.0049 .2681 -.N170 —e0NG4
.N210 -.0054 «2905 -.0187 -.0049
-.0n227 -.0059 «3128 -.0203 -.0N053
.N243 -.0063 «3352 ~.0218 -, 0056
.N258 -.0067 3575 -.0230 -.006N
L0270 -.0070 «3798 ~-.0262 -.0N63
.N281 -+0073 Ja022 -.0252 - NNKES
. 0291 -.N075 s 6245 - 0260 -.NN67
.0299 -s0077 <4469 ~eN267 ~.N069
.N305 -.,0079 4692 -.0273 -.NN71
«0310 -e010180 6916 -.0277 -.q072
-,0N313 -.0081 +5139 - 0280 - N072
N34 -.0081 «5363 -.0281 -,n073
.N214 -.0081 .5586 -.Nn281 -.NN72
~.n312 -.N081 «58n9 - N279 - 1072
-.,0309 -.0080 26033 -.0276 - NNT1
.N303 -.0079 .6256 -.0271 -.0070
.N296 - 0077 .6480 - N26E -N069
.0287 -. 0074 .6703 - 0257 - 0N66
.N276 -.0071 <6927 ~e 0247 - 0064
.N262 -.N068 27150 ~.027% -.0N061
N24¢ ~N064G .7373 -.0270 -.N057
.N227 -.0059 . 7597 -.N203 ~.0053
.0207 -.0054 .7820 -+0185 = 0N4g
.N184 -.NN4g 0044 -.0164 -,nNN43
.N154 -.,0040 .B267 -.0137 -.NN36
.N112 -4 0029 .8491 ~-eN1NO -.Nn26
L0058 =,NN15 .8714 -,0052 -, NN13
n, onen 0.N000 .8938 n.,on0n p.nnnn

<8938




Y= -Zn.,n679 Y/R/2= -.9769 CHCRD= 1.5688
SLOPESDZ/DY AT SLOPE FCOINTSFBNM FPNANT TN REAR

«1936 0976 <0419 ,0049-.0208-.0397-.0545~,0681-.0807~,0938~,1093-,13n1-,1647-,2609
COPRFSPANNIAG X/0 LCCATIONS FPOM FRCNT TO PEAP

«D536 .1250 .1964 .2679 .3393 .41n7 ,4821 .5536 .6250 .6964 .7679 .8393 ,2107 ,9821

cHOPN ANGLF OF ATTACK TN ¥<Z PLANF= ~2,3371DEGREES

LOCAL ELEVATICN

x/¢C z/¢ (Z/7CYCNS ¢NTH) DELTA X DELTA 2 (DLT Z)COS(DIH)
L0000 -.0408 -.0106 Loang -, 0640 -.0166
« 0250 -, 0457 -.0118 .N392 -, 0717 -.0N186
L0500 -.n506 -.N13}) 0754 “ 0794 ‘- n206
L0750 -.0553 ~.N163 <1177 YT X -.n226
L1000 -.N592 ~,0153 «1569 -.N928 -.0240
.125n -.0620 -.N16) .1961 -.N973 -.n252
.1800 -,N641 -.N166 .2353 -.1006 -.0260
.1750 -.N657 ~.0170 e2745 -.1030 -.0267
2000 -.n668 -.N173 .3138 .o 1049 -,027)
«2250 -, N67T7 -,0175 «3530 -l 1062 -.N27%
.2500 -.N682 -.0176 .3922 -.1069 -.0277
.275n - N684 ~0177 4314 - 1072 -.n278
.3nop -.N683 -.0177 L4706 -.1071 -.n277
»3250 -, NEBQ -. 0176 »5098 ~s 1066 -.N276
.3500 -.,0675 -,0175 .5491 -.1058 -, N274
«3750 ~, 0668 -eN172 .5883 ~a1048 -.0N271
J4N0N ~.0659 ~,0171 6275 -s 1034 -.0268
«4250 -, NELY ~.,N168 26667 -.1018 -.N264
L4500 ~.n638 -.0165 7059 -.1000 -.0259
4750 -.Nn625 -.N162 .T452 -.N980 -.N254
.5000 - N61] -.N158 «TR44 -.0959 -.0248
.5250 -.0596 -.0154 .8236 -.N935 -,0242
5500 -.0580 -.,0150 .8628 -.N909 ~-.0235
«5750 -, N562 -.0145 9020 ~.N882 -.n228
.6000 -.0544 -.0141 .9413 -.0853 -, 0221
«625N0 -,0524 -.0N1326 «98n5S -.Ng22 -.0213
«6500 «,0503 -,0130 1.0197 -.0789 -.0204
« 6750 -, N481 ~,0125 1.0589 -4 075S -.N195
L7000 -,0458 -.0119 1.0981 -.N719 -.N186
«7250 -JN434 o112 1.1373 ~+N681 ~.N176
.750n -.n409 -,N106 1.1766 - 0641 ~-.N166
7750 ~.N382 -,0099 1.”7158 =.N599 -oN155
.8000 -,N353 -,N09] 1.2550 -+N553 -eN143
+R250 -o0322 -.N083 1.2942 -. 0505 -.N131
«§500 -.n290 -,007S 1.3334 ~eN&54 ~,0118
.8750 -.0256 - 0066 1.3727 -.0401 -,N104
.9000 -,n220 - N057 1.4119 -eN345 -.n089
9250 -.0178 -.0046 1.4511 -.0279 - 0072
« 9500 -,0126 -,0023 1.4903 ~.N198 ~a.N051
+ 9750 -, 0065 -.0017 1.5295 -.0102 -, NN26
1.,0000 n,n00n0 0,0000 1.5688 60,0000 60000
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Y= ~19,1528 Y/R/2= ~-+.9323 CHORD= 2.0000

SLNPES.DZ/DYAT SLOPE POIMTS.FROM FRONT TO REAR

.03%3 ,0253 ,0186 .0133 ,0086 .0c43 ,0002-,0038-,0078-,0120~.0166-,0224-,0313-,0576
CORRESPCNDING X/C LOCATIONS FRCM FRONT TO REAR

.N536 ,1250 ,1964 ,2679 .3393 .4107 .482) ,5536 6250 ,6964 7679 .B8393 .9107 ,9821

CHORD ANGLE OF ATTACK IN x-Z PLANE=  -.0925DEGREES

LOoCAL FLEVATICN

x/C 2/C (27C)YCOS(DTHY DELTA x DELYA z (DLT Z)COS(DTH)
0000 -, 0016 -.0016 <0000 -,N032 ~.0n31
.0250 ~, 0025 -. 0024 0500 =,0050 -,0048
+0500 -, N34 -,0032 L1000 ~oNN6A -.NN66
.0750 - &3 -, 0041 L1500 -, 0N8S -, 0n82
.100n -.n050 - 0048 2000 -.0101 =.0097
.125n -, 0087 -.0085 2500 -,0114 -,01])1
L1500 -.0063 -.0061) 3000 ~.0126 -.0122
.1750 -, 0068 ~,N066 «2500 -.N137 -.0132
onnn -,N073 -, 0071 L4000 -.N147 ~,N142
.2250 -.0n078 -, 0075 <4500 ~,0158 -4 0150
22500 -,0082 -, 0079 « 5000 -.,0163 -.0187
2750 -,NNES -.0082 +.5500 ~.0170 -.0164
.3N0Nn -,0088 -, 0085 L6000 -, 0176 =.0170
.2250 -,009n -.0087 <6500 -.0181 -.N178
3500 -,N093 -.0089 7000 -, 0185 -.0179
«3750 - N094 -.009) + 7500 -,N189 -.n182
L4000 -.N096 -,0093 L8000 -,0162 -~,N185
04250 -,0097 ~.0094 .85n0 -.,N194 -.0n187
L4500 -,n0568 -.0094 .9nn0 ~.0195 -.N188
<4750 -.0098 -.0055 9500 -.N196 -.N189
500N -.n098 -.00NS5 1.0000 -.0196 -.01RS
.5250 -.0N097 -.0094 1.0500 -.0195 -.NIRB
«5500 -, N097 -.0093 1.1000 -.0193 -.0187
«5750 -.n0%96 -.0092 1.1500 -.0191 -,0185
.600N -.n094 -.0091 1.2000 -.0188 -,0182
.6250 -,0092 ~-.0089 1.2500 ~.N1ES -.0179
650N -, N0Sn -.0087 1.2000 -~ 0121 - N174
.6750 - ,N0E8 ~.Nin8s 1.3500 -,0176 “,0170
7000 -.0085 -.0082 1.4000 -s0170 -.N164
«7250 -, n0B82 -,N079 1,4500 ~.N163 -, 0158
.750n -, N07¢g -.00n75 1.5000 -.N156 -.0151
+ 7750 - N074 ~.0071 1.5500 - N14B -.0143
8000 -, 0069 -.N067 16000 ~.0N139 -.0134
.8250 -.N064 -.0062 1.6500 -.,0129 -,0124
8500 -,0059 -, 0057 1.7000 -.0117 -.N113
8750 -.,n053 -.N05) 1.7500 -, 0106 -, 0102
.9600 -, N0LG -,NN45 1.80n0 - ,NN93 -, 0N90
.5250 -.,n03§ -.N0N37 1.85n0 -.N077 -, 0N74
.9500 -.n028 -, 0027 1.9000 ~NN5% -,0n53
29750 -.0014 - 0014 1.9500 -."N29 -.0n28

}.0000 n.nhon N.0000 2.0000 0,0000 0.0000
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Y= 17,4583 YsR/2= -.8498 CHORD= 2.0000
SLOPESWLZ2/DX 9 AT SLOPE POGINTSFRAM FOMT TO REAF

«0404 ,N29% ,0225 0170 .0n122 0079 ,0D037-,0005-,0050-,0098-.0155-,0227-,0n338-,0644
CORPFSPONDING X/C LCCATICONS FRAM FRONT TO REAR

«0N536 ,1250 .1964 ,2679 ,3393 .4107° ,4821 ,5536 .6250 6964 ,7679 ,B8393 .9107 ,$821

CHCRD ANGLF OF ATTACK IN ¥-Z PLANE= +0328DEGREES

LOCAL ELEVATION

X/C 2/C (2/7C)YCOS(DIH) DELTA % DELTA 2 (DLT Z)COS(NTH)
0000 .n0ne 0006 0000 0011 001
0250 - N0DG -.,0004 .N500 -.0Nnn9g -,NNNY
.0500 -, N01S -.N014 ,1000 -.0029 -.0n28
L0750 -,n025 -, 0024 .1500 ~.0N049 - 0047
L1NN0 -, N034 -,N032 «P0N0 - N0E7 - 0065
.125n -,0041] -,N040 .2500 ~.N0Q3 -,0n80n
L1500 -.0048 -o0047 .3000 -.0097 -.0093
.1750 -,0n055 ~.N053 .3500 -.N10n9 -.0106
2000 -, 0060 ~-4,0N058 24000 -.N121 -.0117
»2250 -,0066 ~-4,0064 4500 -.N132 -.N127
2500 -l,N0T -,006R .5000 -aN141] -. 0136
2750 -.0075 -.0072 .5500 -, 0150 - D145
3000 -.0079 -.007¢& L6000 -.N158 -.0152
.3250 -, nN082 -.0080 46500 -.0165 -,0159
L3500 -.0085% -.0082 LTN00 - 171} -.N1656
« 3750 -,N088 -.,0085% s 7500 - 0176 - 0170
4000 -,N09¢ -~ NNB7 8000 ~.0181 -,0175
4250 -, 0092 -, 0089 .8500 -.0185 -,N178
L4500 -, N094 -.0091 .9000 -.0188 -.01R1
oHT50 -.0095 -.0082 «95n00 -.0194 -.N184
.500n -.0096 -, 0093 1.0000 -,0192 -.N185
5250 -, N0Ge -.0093 1.N5n0 ~.N193 -,0186
5500 -,N097 -,0053 1.1000 -.0193 -, 0187
575N -.N0%9¢ ~,0N93 1.15n0 -,0193 -.N186
L6000 -, N09¢ -. 0092 t.200N -.0191 -.0185
«6250 -,N0NG5 -.N091 1,25n0 -,N1R89 -.0183
650N -.N093 -.009p 1.3000 -, 0186 -.0180
.6750 ~.NN9Y ~-.,0088 1.35n0 -,N183 -.0176
L7000 -.N089 -.0086 1.4000 -.0178 -.N172
. 7250 -,N086 -,0083 1.4500 -.N173 -.N167
.750n ~-.N083 ~.00ngn 1.5000 -,N166 ~.M160
.7750 -.n079 -, 0077 1.5500 -,0159 -.N153
800N -,n075 -.n072 1.6000 -,N150 -.0145
.825n -.n070 -, 0067 1.6500 -.N140 -.0135
.850n -, 0064 -, 0062 1.70040 ~,0128 -.0124
8750 -.n058 -. 0058 1.7500 -.0116 -2
.900n -,NN5] -,005n 1.8000 -, 0103 -.0N%9
+925n - n0s3 -, 0041 1.,8500 -, 008 -.0ng2
.950n -.003Y -.0N30 1.9000 -, N062 -.nngn
.9750 -,n016 -,N016 1.9500 -, N032 =003}

1.0000 n,nono 0.,0000 2.0000 0,0000 n,nnne
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Y= -15.7638 Y/R/Z= - 7673 CHCPN= 2.0000
SLOFES.DZ/DX 2T SLNPE PCTNTSFROM FRONMT TD REAR

«"tT L.0320 ,r241 0179 L0125 .N076 ,0029-,0019-,0069=-,0124-,0186-,0270=-,0395-,0740
CORFESPONRING ¥/C LCCATIONS FRAM FRONT TN REAFR

."576 1750 1964 .2679 ,3393 .41n7 L4821 ,5536 .6250 .6964 7679 8393 9107 ,9821

CHFOED prMpeLF OF ATTACK IN ¥wZ PLAMES= ~+1378NFGRFF<

Ltocal ELEVATION

Y/c 2/c (2/0)0COS(NTH) DELTA ¥ DELTA 2 (OLT 270 ¢nTH)
n,anno - ,N0NN7 -.,0006 n,n0nQ -, 0N13 -.0N13
.N250 ~.n018 -.0017 05NN -.N035 -.Nn34
.05n00 -.nN29 -.0028 L1000 -.NN58 -.NN56
.N750 -.0040 -.N038 «1500 -, 0079 - NN77
L1000 -.0n05n -.NN4g .2nnn -,0NN99 -.0095
1250 -.0nNSE -.NNSE ,250N -.N116 -.N¥12
.1500 -.0N6p - 0NE3 3000 -.N131 - 0127
.175n -.n073 -.N070 .3500 -.N145 -,0140
2000 -.0079 -NN7E LAn0N -.N157 -,0152
.2250 -.0084 -.N082 4500 -.N169 ~.0163
.250N -.n06n -, NNEG 5000 -.0179 -,0173
«2750 ~-,N0%a -.N1031 «5500 ~.N188 -.0182
.3ron -.N06G8 -.0NN55 «60N0 ~. 0196 -.0190
»2250 - 0102 -.N098 6500 ~.nN204 -.0197
£ 3500 -.,nlnsg -.N101 « 7000 -.0210 -.n2n3
3750 -, 010§ -.,0104 . 7500 -.N215 -,N208
<4000 -.n11n -."1n6 «§000 ~.n220 -.N212
«4250 -.0112 -.01ng «8500 ~.N224 -.,N216
L4500 -.n113 -.0109 .9nnn -, n227 -.0219
L4750 -~ N1Y4 -, 0110 L9500 ~. 0229 -,0221
.5000 ~,N115 -.0N111 1,n0N00 ~.N230 -.n222
«525n -.0N115 -.N111 1.n500 ~.N230 -.N222
«550N -.N115 -.0111 lo10N0N ~.N230 -.0222
«5750 -aNlla -.0110 1.1500 ~.N229 -.N221
L6000 -.N112 -.N109 1.2000 -, N227 -.N219
6250 -.N112 -.,N1ng 1.2500 -.N22¢ -.N216
6500 -.nl1n -.0106 1.30n0 ~-.n220 -.N212
6750 - 0107 -.N104 1.3500 ~. 0215 -.0207
J7000 -,N1Na -.0101 1.4000 ~,N209 -.n202
7250 -.N1N -,0098 1.4500 -, N202 ~-.N195
« 7500 -, N0a7 -, (094 1.5000 ~.0N194 -,0188
« 7750 -,nN93 -,0089 1.55n0 ~.0185% -0179
8000 -.NNE7 ~-.0084 1.6000 ~.N174 -.N1K9
.8250 ~.n081 -,N078 1.6500 -.N162 -.N157
.850N - 074 -.0072 1.70n0 -.N149 ~,Nl44
+8750 -,N067 -.,0065 1.7500 -, 0135 -.0130
.9nnn -.N059 =.0057 1.8000 -.N118 -.N114
9750 -.0049 -, 0047 1.85n0 -. 0058 -, NG5
.9500 -,n035 -.0034 1.9000 -, NN71 ~., 0069
.975n -,n018 -.0018 1,9500 -.0037 -.NN36
1.0000 n.nOnNQ n.0nno 2.,0000 n.,nOnn n.N0N0
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Y= ~-14,0693 Y/P/2= -.6849 CHORD= 2.0000
SLOPESWDZ/DXsAT SLOPE POINTSFRMM FRONT TC RFAFR

e0477 0342 .0254 L0185 ,0125 .n071 ,0016=-.0034-,0089-,0150-,n221-,0311-,.n44B8-,0829
CORBESPONDTAG X/C LOCATIONS FROM FROMT TO RFAFR

«0536 1250 .1964 .2679 ,3393 4107 ,4821 .5536 (6250 6964 7679 .B393 .9107 .9821

CHORD ANGLE OF ATTACK TN X-2 PLANE= ~-+1143DEGREES

LOCAL ELEVATION

X/C /¢ {2/CICNAS(DTH) DELYA x DELTA 2 (OLT 21CNStBTH)
LNN0N -, nizZg -.0N19 0NN -.,N04( -.nNn39
«N250 -L.N03Z ~.00N3) «NEN0 -, N0k4 -.NN62
L0500 ~.Nhay - .0N43 +1n00 -.n0g8 -,Nngs
.0750 - NN56 ~.0054 L1500 - N 111 -.n1ng
1000 ~. 0066 -.fiN64 2000 -.MN32 -.N128
»1250 -~.N075 -.0N73 P00 -.N15] - N156
.1500 ~.nN83 -.0081 .2000 -.1167 -.0161
«1750 ~.N0g1 ~eN0EY «350n0 ~-.N181 -.N175
2000 -, nN97 ~.NN%4 L4NN0Q -.M94 -.n188
.2250 ~.0103 -.0tan L6500 ~.020¢ -.0199
+2500 -.nlng -.Nn1ing 5000 -.n217 -,N210
«2750 ~.Nn113 -.01Nn9 5500 - N226 -.1219
J3nnn -.Nn117 ~.N113 LENND -.n235 -, N227
.3250n ~.n1721 -.0117 FEND -, 02432 ~.N234
.3500 ~.0126 -.0120 <7000 -.0248 -.N240
.3750 ~.Nnlg7 -.0173 7500 -, N254 -, N245
L4000 ~,0129 -.MN125 AnnnN -,0258 - ,N249
.4250 ~.r131 -.0126 +AENN -.0262 -.0253
<4500 ~.,Nn132 -.N178 .annn -, NP64 -, 0255
<6750 -.0133 -.0128 9500 -, N266 -.0267
5000 ~,N133 -,M129 1.0000 -.0267 -.N258
+525n ~-.01313 -.0179 1.0%00 - N2RT -oN257
.5500 -.0137 -.0128 1.1000 -sN265 - 0256
«5750 -,N132 - 0127 1.1500 ~.N2¢2 -.N2%4
€000 -.0130 -. 01126 1.2000 -,0260 - N251
.6250 -.0n128 ~e0126 1.7500 - 0256 ~-.N248
,6500 . N126 -.0121 1.2000 -aN251 ~,0242
6750 -.nl23 =.0N119 1.35n0 -o 0245 -.0237
L7000 -.Nn119 -,0115% 1.4000 -, 07238 -, 0230
« 7250 -.N115 -e0111 1.4500 - 0230 ~.0222
L7500 -.011n -.N107 1.50n00 -,0221 -,N213
L7750 -,n1ps -a0101 1.5500 -.N210 - nN2n2
8000 -.0099 -.N095 1.60n0 -.0198 -.N191
«8250 -.N092 -«0089 1.£5n0 - 0184 -0177
8500 -.N084 -.0081 1.7000 -.N168 - 0162
8750 -.N076 -+0073 J«7500 -o0152 -oN147
8000 -.N067 - NNES 1.8000 -,0133 -.0129
.9250 -.0055 -,N053 1.8500 -.N1t0 =.01n6
«9500 - N0&Q -.0n38 1.9000 -, 008N - 0077
«9750 - N021 ~s 0020 1.9500 -.N041 -, iN40

l.0000 n,n000 0.0n000 PeN0ONO [GLGT n.n000
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Y= =12,3748 Y/R/2= -.6024 CHNRD= 2.N000
SLOPES«DZ/DXx AT SLOPE POTNTS.FROM FRONT TO REAR

+0506 .0360 .C264 .0189 .0125 .nn66 2 0000-,0048-,0108~,0174~-,0250-,0347-,0496-.0908
CORRESPONDING x/C LOCATIQGNS FROM FRONT TO REAR

«0536 .1250 ,1964 .2679 .3393 ,4167 4621 .5536 ,6250 «6964 .7679 ,8393 ,9107 .9821

CHCRD AMGLE OF ATTACK IN ¥X<Z PLANE= ~+186NBEGREES

LOCAL ELEVATICN

X/C Z2/7C (Z/7CICOS(DTH) DELTA ¥ DELTA Z (DLY ZYCOS(DTH)
RLLT -.0032 -.0031 0000 -, N065 - NNE3
s 25N - NN4S - N0G 4 +NSN0 -, N9 n -, NNBT
L0500 -.n058 -.0056 1000 -.0116 -.0112
.075n -.N070 -.0068 +1500 -.0141 -.0136
1000 -.0082 -.0N079 2000 ~-.0163 -.0158
.125n -.0N91 -.0NNB88Y «P500 ~.0182 -.0176
L1500 -.nlon -.0096 22000 -,N199 -.h193
.175n ~,nin7y -.N104 «3500 -.N214 - h2n7
.2onn -.N114 -.niln 24000 -.n228 -.0220
2250 -.012n -.0116 4500 -, n240 -.h232
.2500 -.0126 -.0121 5000 -.N251 -.02463
.2750 ~-.N13) ~.0N125 .5500 -.N261 -.0252
«30N0 -sN135 -.,0130 «6000 -,0270 -aN260
«3250 ~.0139 -.0134 6500 -,0277 -, 268
<3500 - Nla? -.N137 27000 -.N283 -.N274
«375n - Nlb4 -.0129 «7500 ~.N289 -.0279
L4000 -.0146 -.014) 8000 -.0293 -.0283
L4625N -.0l4g -.0143 .85n0 -.0296 -,N286
26500 -oN149 -.0164 9000 -.0298 -.0288
4750 -.015n -,0145 .9500 -.0300 -,0288
«5n0N -.N150 -,0145 J.N0PO -.0300 -.N290
5250 -,N149 -.0144 1.0500 -.0299 ~.N289
.5500 -.N149 -eN144 1.1000 -.0297 -.0287
«5750 -.N1a7 -e0142 1.1500 ~.N294 -.N284
600N -.0145 ~a.014n 1.2000 -.N291 -.0281
«625n -,N143 -.0138 1.2500 -,028¢ -,N276
«6500 -oft140 -.0135 1.3000 -.0280 -e.0270
.6750 -.0n13¢ -.N132 1.3500 -.0273 ~.N263
.7000 -.0132 -.N128 1.4000 -.0264 ~-.0255
.7250 -,N17g -,0123 1.4500 -,N255 -,N246
«75nn -.N122 -,0118 1.50n0 -, 0264 ~.0236
.7750 -,N116 -.0112 1.55n0 -,0232 -,0N224
8000 -,N)N9 -.0105 1.6000 -.0218 -.N211
.825n -,0n10] -,0098 1.6500 -,0203 -,0196
.85n0 -.n093 -.0089 1.7000 -.0185 ~.N179
.B875n ~-,nNN83 -.0081 1.7500 -~ 0167 -,0161
o000 -.N073 -.0071 1.8000 -.N146 ~eNlal
«325n0 -.N06N ~.0r58 1.85n0 -.0121 -.N117
9500 -.0fl64 -~oN04G2 1.9000 - 0087 ~.N084
9750 -.nN023 -.Nn22 1.9500 -. 0048 -, 0044

1.0000 n.n000 f.0N00 2.n0n0 n,0000 n.onno
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Y= =10.6803 Y/R/E= -«5199 CHORD= 2. 0000

SLOPESDZ/D¥ +AT SLOPE POTNTS.FRCM FRONT TQ REAR

.0531 .0374 .0272 ,0192 0123 .0060-.P0N0-,0061~,0125-,0195-,0276~,0380~,0538-,0977
CCRRESPQHDING X/C LCCATICHNS FRCM FRONT TO REAR

.0536 1250 ,1964 ,2679 ,3393 .4107 ,4B821 .5536 .6250 .6964 .7679 .8393 ,9107 9821

CHORD ANGLE OF ATTACK TN X-Z FLANE= - .2532DEGREES

1 NCAL FLFVATICN

xX/C Z/¢C (2/CICOS(DTH) DELTA v DELTA 2 (DLT 2)COS(DTH)
0060 YA -.00432 n0n ~-.0088 -.0n8S
.025n -.0058 -.0056 0500 -.0N115 -.0111
.N500 -,N07] ~. 0069 L1000 -, N142 -.N137
s0750 -.N08s -:0081 L1500 -:N168 ~a0162
1000 -,n09¢ - 00192 «20n0 -.N191 -.N18S
+1250 -.NINK -.0102 2500 -.0211 - N20n4
L1500 -.0114 -.011) .3nn0 -.0229 -.0221
.1750 -,N122 -.0118 .3500 -aN245 -.N236
.2000 -.N129 -.0125 4000 ~s0259 -.N250
«2250 -o.013¢ -.0131 4500 -.0271 ~-.0262
.250n -.N14) -.0136 .5N00 -,0283 -,n273
.2750 -.N146 -.0181 om0 -.0292 -.N283
<3000 -.0151 -o.0145 6000 ~,0301 -.N291
«3250 -.n154 -esN149 «6500 -,N308 -.02%8
.3500 -.0157 -.0152 7000 -.N315 -.03n4
«3750 -.0160 -aN154 -7500 -.N320 -aN3n9
400N -.Nnl62 -.0156 .8000 -,0324 -.0313
.425N -.N163 -.N158 .8500 -.N227 -.N316
L4500 - N164 -.0159 9000 -.N329 -.0317
L4750 -oN165 -+0159 «95n0 -.N329 -.n318
.5nnn -.N165 -.0159 1.0000 -,03229 ~-,N318
.5250 -.0164 ~.N158 1.0500 -.Nn328 -, 07
.5500 -.0163 «.0157 1.1000 -.0326 -,N316
.575n -.016] -.0156 1.15n0 -.n322 -.0311
6000 -.N159 -.N153 1.2000 -.0318 -.0307
« 6250 -.0156 ~s0N151 1.2500 -.0312 -.n3n1
«6500 -.0153 ~-o0167 1.3000 -.0305 -.N295
6750 -.nl4g -.0143 1.3500 -.N297 -.0287
.7000 -.Nl&as ~.N139 1.4000 ~-.N288 ~,N278
.725N -.0139 -.0134 1.4500 -.0277 -.N268
.750nN -.N133 ~.N128 1.50n0 -.0265 -.N256
.7750 -.Nn126 ~.0122 1.5500 -.0252 -.0243
.8000 -.,0118 ~,0114 1.6000 - 0237 -.Nz28
.8250 -.011n ~aN106 1.6500 -, 0219 -.0212
.BS500 ~-.0100 -.0097 1.7000 -,0200 -.0194
+875n -.NN9n ~.0087 1.7500 -.0180 - 0174
.90nn -.,0N079 ~.NN76 1.8000 ~,0158 -.0153
«5250 -.0065 -, 0063 1.8500 -, 0130 -.0126
.9500 -, N067 -. 0045 1.9000 =.0094 -.0091
.975n -.0n024 - 0N24 1.9500 ~.0049 - NN&7

1.0000 n.no0p r.00fe 2.0000 N.NN00 n,nono

73



« 0551

. 0536

74

.0385 0277

<1250 .1964

X/C

p.noNn
.NZ50
0500
0750
«1000
.125n
.150n0
«175n
.2n0n
.225n0
2500
.2750
«3000
3250
.2500
«375n
40NN
4250
+4500
<4750
<5000
.525n
«5500
5750
6000
.6250

«6500
6750
7000
7250
s 7500
.7750
8000
.825n
.8500
«875n
.a9n00
«9250
«95n0
,9750
1.0000

L0193 ,0121

Y= -8.9858

Y/R/2= -

«4374

CHORD=

SLOPES«DZ/DX AT SLOFE POINTSFROM FRONT TO FFAR

«0056=,0010=-,0074=,0141=-,0214~-,0300=,0409-,0576~-,1038

CORRESPCMNDTING ¥/C LOCATICNS FROM FRONT TO REAR

.2679 ,3393 4107 ,4821 .5536 .

z/C

-.005¢
-.n070
-.n083
-,0n097
~-.n109
-«.,N119
-.n128
-,N136
-.0144
-.015¢0
- .N156
-.N161
-.n165
-, N1€9
-.0172
-.0174
-.n17¢
- N177
~-.n178
-.N178
-.0178
-.N177
-.n176
-.N173
-.0171
-,N168

-.N164
-.N159
- N15%4
-.Nl4p
- Nl42
-.0135
-.N126
- N117
-.nln7
-.0N096
-,N084
-,N069
- N050
-,N026
n.,n0nn

CHORD ANGLE CF ATTACK

LOCAL ELEVATION

(2/CYCOS(DTHY

-.0054
-.0067
-.0081
- 0094
-.n105
-.011%
-.0124
-.0132
-.N0139
-.0145
-.0150
~-.0155
-.0159
-.0163
-.0N166
~.N168
-.n170
=.N171
~N172
-.0172
- 0172
-.017)
-.0170
-.N168
—.N165
-.0162

~+0158
-.N154

6250 6964 .T6

IN ¥<Z PLANE=

DELTA X

>

J00N0
.0500
100N
21500
L2000
«2500
«3000
3500
annd
«4500
.5000
25500
6000
.5500
s70ND0
.7500
8000
«8500
92000
«9500
1.0000
1.05n0
1.10n00
1.1500
1.2000
1.2500

1.3000
1.35n0
1.4000
1.4500
1.5000
1.5500
1.6000
1.6500
1.7000
1.,7500
1.8000
1.85n0
1.9000
1.9500
2.00n00

79 .8393

9107 ,9821

-+3189DEGREES
PELTA 2 (DLT Z)yCOS(DIH)
-.0111 -.0108
-.0139 -.0134
-.N167 -.n161
-.0194 -.0187
-.0218 -.N211
-.N739 -,0231
-.N257 -,N248
-.0273 ~-.0263
~-.0287 -a0277
-.0300 -.0290
-.N311 -.0301
-.Nn321 ~-4,0310
-.0N330 ~.N319
-.0337 -.N326
~.0343 -.0332
-.N248 -.0336
-.N352 - N340
-.0355 -.N3463
-,0356 -.N346
-4N357 -.0344
-.0356 ~ 0346
-.N1354 -, N342
-.N35] -.0339
-.N347 -.0335
N2 -.02330
-.0335 -.0324
-oN3APR ~.0316
~,N319 -.n3n8
-.N3NRA -,.0298
-,np97 -+ N2R7
~.07R6 -.0274
-.N769 ~.n260
-.N282 - N244
-,N734 -.n226
~.NP14 -.N206
-,N19?7 ~,0186
-, N1AA -.N162
-.N139 -.N134
-.ning -,NN96
-, NNG2 -, NNS0
0.0000 n.n000

2.0000




Y= =7,7913

Y/R/?=

-,3549

CHORN=

SLOPES.DZ/D¥.AT SLOPE FOIMTS.FROM FRONT TO REAR

«D565 .0392 .0ZB0 G192 .0116 .0046-,0020~,0087~,0157-,0233=,0322-,0436-,0610-,1092
CORRESPCNDING x/C LOCATIONS FRAM FRONT TO REAR

L0536 1250 .1964 ,2679 .3393 L4107 L4821 5536 6250 .6964 .7679 .8393 .9107 ,9821

X/C

«anNN
0250
150NN
.0750
1000
.125n
1500
.1750
.2nnn
.2250
250N
2750
3000
.2250
L3500
«J3750
Jannn
L4250
4500
.4750
5nnNn
.5250
5500
«575n0
«6000
.625n0

L6500
«6750
7000
.7750n
« 750N
27750
.8000
«8250
.85n0
+B750
so0nn
+9250
.950n
.9750
1.000n0

z/C

-.0C68
~.NNB2
-.N034
-o,0N110
-.0122
~.n133
-.nl62
-.N15n
~-.n157
~.N164
~.0170
-.0n175
~.N179
-.N182
-.0n185
-.N188
-.,N189
-.N190
-.N19
.Nn191
.N190
.N189
- N1R7
-.0185%
-.,n182
-.N178

-.0N174
-.N169
~.0164
- N157
-.,0150
-oN142
-, 0134
~a0124
-.n113
-.N1nN}
-,nN089
~.0073
-.n0N52
~.N027
n,nono

CHORD AtIGLE QF ATTACK IN X-2Z PLANE=

LOCAlL ELEVATINN

(2/C)COS (DTH)

-.0n65
-.0079
-.0093
-.0106
-.0118
-.0128
-.0137
-.0145
-.0152
-.0158
- 0164
-.0169
-.0173
-.0176
-.N179
-.n181
-.0183
-.n184
-.0185
-.nles
-.0184
-.0182
-.018)
-.0179
-.0176
-.072

~.0168
-.N163
-.N158
-.0152
~-sN145
-.N138
~.0129
-.N119
~.0109
~.0088
-.N086
-.0070
-.N051
=.0026
f,n000

DELYTA ¥

UL
.NsnN
1000
L1500
.2nnn
2500
3000
35010
L4000
L4500
5000
«55n0
6000
«6500
.70n00
«7500
.80nn
«85n0
.9nno
29500
1.0000
1.0500
1.1000
1.150n0
1.2000
1.2500

1.,3000
143500
1.4000
1.4500
1.5000
1.5500
1.6000
1.,6500
1.7000
1.75n0
1.8n00
1.85n0
1.9000
1.9500
2.0000

-.3B7BDEGREES
DELTA Z (OLT ZyCPS(DIH)
~.0135 -.0n131
-.f164 -.n1s8
-.0192 -.N186
-.n220 -.n212
-.0245 -.n236
-~ 0266 -,n257
-.N284 -.0274
- N300 -.029n0
- 0715 -.n3p4
-.0328 -.n317
-.0339 -.N328
-.N49 -.,0337
-.N358 ~.0345
=265 -.n352
=.0371 -.n3s8
=+ 0375 -.0362
-.N379 -.0366
-.0381 -.N0368
-.02382 -.0369
-.n382 -.n369
-,N18] -.0368
-+n378 ~.N365
-.0375 -.0362
-,N370 -,N357
-.N364 -.0351
-,0N2A57 -.N345
-.n34g ~,N336
=.Nn33A -.0327
- 0327 -6
-.0315% ~.0n4
-.0301 -,0290
=e0?R5 -.0275
- NPAT - NPSA
- NP47 -,N?29
= 0?26 -.0218
~-.N703 -.0106
~e0177 -.m71
-.N146E . N141
-.010% -.0101
=. 0NRS - NN&3
a.nnon 0,0000

2.0000
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Y= -5.,5968 Y/R/2= -e2724 CHCRD= 2.0000

SLCPESeDZ/DX«AT SLCPE POTNTS.FROM FROMT TO REAR

.0572 .0393 .0277 .0186 .0108 .0036-.0033-,0102-.0174~,0253-,0345-,0462-,0641-.1140
CORRESPONDING x/C LCCATIONS FROM FRONT T0O REAR

.0536 1250 .1964 .2679 .3393 .41a7 ,4B2] .5536 .6250 .6964 7679 ,8393 .9107 .9821

CHORD ANGLE 0OF ATTACK IN X-Z PLANE= -.4682DEGREES

LQCAL ELEVATION

¥/C Z/C (2/C)YCOS(DIHY DELTA ¥ DELTA Z (DLT ZYCOS(DTH)
0000 -.0NR2 -,0079 .00N0 ~.N163 -.N158
.025n -,00G66 -.0093 .NSNO ~,N192 -.N186
L0500 ~.n111 -.0107 L1000 -.0221 -. 0214
.N75n -.n125 ~.0120 .1500 -.N249 -, 0241
1000 -,Nr137 -.0132 .2000 -.N274 -.0265
.1250 ~-.N148 -.N142 »2500 -.N295 ~-.N285
.1500 -,Nn157 -.0152 .3000 -.N314 ~.0n303
«175n ~-.N165 -.N159 . 3500 -.0330 -.N319
2000 -.N172 -.N166 L4000 -.N344 -.0332
2250 -.n179 -.N172 L4500 -.N357 -.0345
250N -.0184 -.N178 5000 -.N368 =-.N356
. 2750 -.Nn189 -.N182 <5500 -.0378 ~-.0365
.3000 -,0193 -.N186 6000 -.0366 -.0373
.3250 -.01%6 -.0190 «6500 -.N393 ~-.N379
.3500 ~.01899 -.N192 « 7000 ~.0398 -.0N385
.375n -aNZ2n} -.0194 . 7500 -, 0402 -,N3R9
4000 -,n203 -.0196 8000 -.0405 -.0392
24250 - .N204 -.0157 .85n0 -.Nan? -.0393
4500 -,0204 -.N197 J9nnQ -.N408 -.N394
<4750 -.Nn20n3 -.N197 .9500 -.n4n7? ~,N393
5000 -.n202 -, 0196 1.00n0 -.0405 -.N391
5250 -,N201 -.0194 1.05n0 -.N4n2 ~.0N388
5500 -.N189 -.0192 1.1000 -,0N398 ~.N3R4
«575n -, N156 -.0189 1,15n0 -,0392 -.N379
.6000 -.0193 -.0186 1.2000 -.N385 - n372
.6250 -.N189 -.0n182 1.2500 - 0377 -.,N364
6500 -.n184 -.0178 1.3000 -.0368 -.0358
«6750 -.N179 -.0172 1.3500 -,0357 -.0345
J700N -.0172 - 0167 1.4000 -, 03465 -.N233
.725n -.N1€6 -.N160 1.4500 -,033] -.0n320
«7500 -.0158 -, 0187 1.5000 -.N316 -.N306
.7750 -,0150 -,0145 1.5500 -,N300 -,N2RQ
.8000 -l.nlan -.0136 1.6000 -.0281 -,N271
.825n0 -."13n -.0N125 1.,65n0 -, N259 - 0251
.850n -.nl18 -.0114 1.7000 - N237 -.N228
.8750 -, N1NG -.0103 1,7500 -.N212 -, N205
.onnn -, 097 - NNGN 1.8000 -.N185 -,N179
«92%0 -, n0176 -, NNT4 1.8500 -.0152 - N147
.9500 PR 3111 -.N053 1.9000 -.N110 -.N106
<9750 -.NN28 - NP7 1.95n0 -. 0057 -,NNSS
1.0000 n.,0000 n,nnon 2.0000 n.,nann c,nnon
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Y= -3,9023 Y/ey2= -.1900 CHORD= 2.0000
SLOFPES«DZ/DX-AT SLOPE POINTS.FPPM FRONT TO REAR

«0568 .0385 .0265 ,0172 ,0092 .0019-,0052-,0122~,0196-,.0276~,0370-,049N=,n6T4-.1185
CORRESPCNDING Xx/C LOCATICMS FROM FRONT TN REAR

-0536 .1250 ,1964 ,2679 .3393 .41n7 ,482) ,553€ ,6250 ,6964 7679 ,8393 .8107 ,9821

CHORD ANGLE OF ATTACK TN ¥-Z PLANE= -+.5818DEGREES

LOCAL ELEVATION

x/C Z/C t2/C)ICCS(DTH) DELTA x DELTA Z (DLT 2)COS(DTH)
.anen -.0102 -.n098 .n0n0 -.n2n3 -.0196
.025n -.0116 -,N112 .05n00 ~.Nn232 -.0224
0500 ~.N130 ~.N126 L1000 ~-. 0260 -.0252
L0750 - 0144 -.0139 <1500 -.026B8 ~.0278
.100n -.N156 -.N151 .2nnn -.N313 ~.N302
.1250 -, N167 -.0161 « 2500 -.N334 -.0322
L1500 -.0176 -.0170 .30n0 -.N362 -.0340
«+1750n -.0184 -.N177 «235n0 ~o03R7 -.N355
2NN -.N191 -+0184 400N -.n3P1 -.0368
.2250 -.N157 -.N190 «4500 -.N343 -.N380
250N -o,n2n2 -.N195 <GNno - Nans -.N390
.2750n -.n206 -.0196 5500 -,04117 -.N399
<3000 -.n210 -.02n3 L6000 -.na2n -.N40n6
.325n -.Nn213 -.N206 «6500 -, na26h -.0412
32500 -.N215 -.NZN8 L1000 ~-.Na3] -~ N416
«375n ~.N217 -.N210 L7500 -.N63a4 -.0420
4000 -.0218 -,N211 8000 -,Na36 ~.N422
<4250 -.N219 -.021) «8500 - Na37 -.N422
450N -,N218 -.N211 LI9nNN ~oN&37 -.N422
L4750 -.n218 -.n210 L9500 -.0435 -.0420
506N -.0216 -.0zna 1.0000 -,ne32 -.0418
5250 - 0214 -.N2n7 1.0500 -.0N428 -aN414
+5500 -.021 -.N206 1.1000 -, 0423 -.N409
.5750 -.0208 ~.n20 1.15n0 -.ns16 -.n4n2
600N - N204 -.N197 1.7000 ~.0409 ~.NA9S
«6250 -, n200 -,N193 1.2500 -.0N399 -, 0386
«6500 -oN1%4 -.0188 1.2000 -,N389 -.0376
«575n -,N189 -.0182 1,300 -.N377 ~.N366
7000 -,0n182 -.N176 1.4000 -.N364 -,0351
.7250 -.0175 -,0169 1.4500 ~-.0349 -.0337
.750n -.0166 -.N161 1.5000 «.N333 -, 0321
<7750 -,N157 -.N152 1.5500 ~-.0315 -.0304
annn -.0147 -.0142 1.6000 -,N294 -.02864
«8250 -.Nn124 -.N131 1.A50N0 -.N272 -.N263
.8500 -.N124 -.0120 1.7000 -, N247 -.N239
8750 -1l -.0107 1.7500 -.0222 -,N214
.9NN0 -.,nN097 ~.NN93 1.2000 -.N193 -.0187
«9250 -.0079 =.0077 1.RE00 -.,N159 -,0153
9500 -, 0057 -.0055 1.90n0 -.0114 -.0110
9750 ~. 0030 -.N029 1.9500 -,0N59 -. 0087

1.0000 n,000n n.,0n0n 2.0000 0.0000 0.0nn0
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Y= -2.2078 Y/sR/2= ~-.1075 CHORD= 2.0000
Q) NPFCNZ/D¥+£T SLOPE PCINTS.FROM FRONT TN FEAR

.NS36 ,NP350 ,0228 ,0134 L MN53=-,AN2]1-,0092-,0162=-,0236=-,0317-,0411-,0532=-,0718-,1237
CORPFSPANNTIMNG x/C 1.CCATICNS FROM FRONT TN REAR

-N536 ,1250 .1964 ,2679 .3393 .4107 ,4B21 ,5536 .6250 6964 .7679 .8393 .9107 ,9821

CHORP AMGLF OF ATTACK TN ¥=7 PLANE= -.8n85DEGREES

LOCAlL ELEVATICM

X/C Z/C (27/CYCCS(DIHY DELTA X DELTA 2 (DLY ZYCOS(DTH)Y
0.0000 -.014) -.013¢ n.nnnn -, N282 -,N273
<N250 -.0155 -.0149 .NSNN -.N30% -,N299
N50p -.0168 -.0162 L1000 -.N336 -.0325%
LNTSN -.Nn181 -.N175 <1500 -,0N363 -.N350
.1nnn -.n193 -.N18¢ 2000 -,0N386 -.n372
.1250 -.n202 -.0196 2500 -, 0608 -.N391
.150n ~-.0210 -.02n3 .3000 - 0421 - N4n7
.175n -.nc17 -.0210 «3500 ~l.N435 -.n420
L2nnn -.nz23 -.0216 .4nnn - nbta? - na3l
.225N ~.N229 -.0221 4500 -.0457 ~.N4al
« 2500 -,N233 -.0225 «50N0 - 0466 -.0450
.275n -.n236 -.Nn228 «5500 -.NG73 -.N457
L3000 ~.n239 -.N231 «6nNN -,na78 -.N6p2
.325n -.N241Y -.0233 « 6500 -.N482 -.N666
.350n - N243 -.0234 .7000 -.N485 -.N469
L3750 -.n263 -.0235 .7500 ~.0487 -aNG70
L4000 -.N263 -.0235 .B000 -.N487 -oN&TN
L6250 -,N243 -.0234 <8500 -.N486 -4 N469
L4500 -.N242 -.N233 .9000 -.0n483 -, N467
4750 - N240 ~es 0232 « 9500 - NN4L0 -, 0463
.500n0 -N237 -.0229 1.0000 =-.n475 -.N&58
5250 -,N236 -.0226 1.0500 -, N669 -, N453
.550n -, 0231 -eN223 1.10n0 -, 0461 -, 0646
5750 -,0226 -.0219 1.1500 -oN4S3 -.Na37
+6NNN -a022] -.N214 1.2000 - 0443 -.0428
6250 -.N216 -.0209 1.2500 -.06432 - NG617
«650N -.0N210 ~-.0202 1.3000 -.0419 -.0405
L6750 -.n203 -.N196 1.3500 -, ans -.N392
L7000 ~.n195 -.0188 1.4000 -,N390 -.0377
.7250 -.0187 -.0180n 1.4500 -.0373 -.Nn361
.750n - n}77T -.017) 1.5000 =.N355 -.N343
.7750 -.0167 -.0162 1.,55n0 -.0335 ~.N323
8000 -.N156 - 0151 1.6000 -a0312 -.03n2
.825n0 - Nl4s -.N139 1.6500 -,N288 -.N278
.8500 -.N131 -.N126 1.7n0N -,N261 -.N252
.8750 -.0117 -.0113 1.7500 -.N234 -.N226
.9000 -.nlnz -.N098 1.8000 -,n203 -.N196
.9250 -,0n083 -.0n80n 1.850n -.0N166 -.0161
«9500 - N06Y -.n0%8 1.9000 -,N119 -.N115
« 9750 -.NN31 -.00230 1.95n0 -.0062 -.NNEN
1.0n0n0 n,nnnn n.nono 2.0000 n,noon 0.n000
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Y= -,6803 Y/P/2= -.N331 CHORD= 2e0N00NN
SLOPES«DZ/DY AT SLOPE POTIMTSFEAM FROKNT TN FEAF

L0396 ,020] L0075-,0023-,.0105-,0178-,0246~,0311~-,0378-,0450-,n534-,0644-,0819-,1331
CORPESPOAPTAG X/C LOCATIOMNS FPOM FPCNT TN REAR

.N536 1250 .1964 .2679 .3393 ,4107 4821 .5536 .6250 ,6364 7679 ,B393 ,9107 ,9821

CHNPN AMGLF OF ATTACK TM ¥=2 PLANE= <].600PNFERFES

LOCAL ELEVATICAN

X/C z/C (2/C)CAS(PTH) DELTA ¥ DELTA Z (OLT Z)CosS(DTH)
0NN - .N279 - N270 Nann -L.,N559 -.N540
025N -.N289 -.N279 .N5n00 -.0579 -.N559
N800 ~.N299 -.N289 100N, -.N599 -.N578
0750 -.M309 -.0298 .15n0 -.N618 -.N597
J1N00 -.0317 ~.0N3N6 2000 -.0636 -.0612
«1250 ~.0323 -.03Y2 +2500 ~.N646 - NG24
.1500 -.0327 -.N216 3000 -.N654 -.N632
.178n -.N330 -.N319 3500 - NEGN -.N638
.2000 -.0332 -,N321 400D - 0665 - N642
.225N -.N334 -.,N3Z22 <4500 - N66T -.N645
2500 ~.033a -.0323 «S50N00 -~ 0668 ~-.N645
.2750 -.N334 ~.N322 .55n00 -, NE6T -~ N645
.3n0n -,n333 -.N32] 6000 -.N665S -.N6462
.3250 -.N331 -.0219 «65n0 -.N661 -.N639
«2500 -.0328 -.N317 .7000 ~.N656 -.0634
.3750 -.0n325 -.N314 <7500 -.0€e50 ~.N628
«G0ND -.N321 ~.,N310 8000 -.NE42 -.0620
«4250 -.N316 -.N306 «8500 -.N633 -.N611
450N .31 -,0301 +9nNnp -.N623 -.NBn2
<4750 -.0306 -,N295 .9500 -.Nn611 -.0591
5000 -.N299 -.0789 1.n0n0n -.N%99 - 0578
.5250 -.N293 -.0283 1.n5n0 -. 0585 -+ N565
+S50N -.028s -.N275 1.1000 ~.0570 -.N551
«5750 -.N277 -.N268 1.15n0 -, 0N554 -.N536
6000 -,N269 ~.N259 1.2000 -.Nn537 ~.0519
« 6250 ~,N259 -.0251 1.25n0 -.0519 -.N501
+6500 -.N250 - 0241 1.3000 -.0499 -.0482
«6750 -.0239 -,0221 1.35n0 -, N4T9 -, N4K2
«7C0NN -o.N228 ~-.N221 1.4000 -~ N4S7 ~. 0461
«725n0 -.N217 ~-,N209 1.4500 -.N&33 -.N419
<7500 -.N204 =.N197 1.5000 -.04n9 -.03995
« 7750 -.N191 -.0185 1.55n0 -.0382 -.0369
.8000 -eN177 -.0171 1.6000 -.N3%54 - N382
.8250 -.N162 -.0156 1.6500 -.N324 -.N312
.8500 -.N146 = 0141 1.7000 -.0291 ~-.N282
<8750 ~-.N129 -.0125 1.7500 -.N258 -.N249
9000 e N1l -.N1n7 1.8000 -~,N223 -.0215
«9250 -~ 0090 - N8BT 1.8500 -.018) -,0175
+9500 - 0064 -N062 1.9000 -.0129 ~.N124
«9750 -,N033 -,0N32 1.9500 - NDKT - NN6EA

1.0000 n.n000 n,o0cn 2.0000 o.n0n0 0.,0000
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Y= -20.2397 vsas2= ~.9901 CHCRD= -8938
SLOFES<DZ/DX«AT SLOPE PGINTS.FRNOM FRONT TO REAR

29 .09z .n774 .n58T 0412 0239 L0061-,0130-,0349-,0626-,1044-,2194

-2030 -135C .1 CORPESPONPIANEG X/C LPCATICMS FROM FRONT TO PFAR

L0536 .1250 1964 ,2679 .3393 +4107 .4821 .5536 .6250 .6964 .7679 ,8393 .£107 .98zl

CHOPP ANGLF OF ATTACK IN X-Z PLAMNE= 1.88¢6NDEGREES

LocAt ELEVATICN

X/C Z/¢C (2/C0)CES(DTH) DELTA X DELTA Z (DLT Z)CPS(DTH)
A, nren .N329 .00ES n.nonn .N294 0076
.N250 .N278 0072 JN223 «N248 NNEL
.nSnn NZZ6 <0059 «N447 20202 .N052
L0750 .N176 2N046 LNHe7T0 0157 +NNnal
.1000 .n13n N34 N894 0116 .nn3n
L1250 .N0BY SN023 A1 7 L0079 .NN20
.15nn LN052 L0012 «1341 JNOGE NN 2
.175n .N018 .ANN5 .1564 LN0YE .NNN4
L2000 -.n013 ~-.0n003 .1788 -.MN12 -.nnn3
.c250 -.n043 -.0011 2011 -.N038 -. 0010
.25N0 -, N070 ~.NN18 .2234 -.,NN63 - 0N16
«2750 -.N095 -.0Nn25 «2458 ~-.N08% -.0Nn22
J3n0n -.n118 -.N031 .2681 -.N105 -.0n27
£3250 -.n139 -.NN3A6 .2905 -aN124 -.NN32
.2500 -.n159 -.004] .3128 -.f142 -.nn37
3750 ~.N176 -,N0a4g .J352 -, N15Q -,0na1
LHnNN -,N193 -.0N50 «3575 -, N172 -.NN4S
4250 -.n207 ~.N054 .3798 -.0185 -.0048
.4500 -.NZz2n ~.NN57 4n22 -.N197 -.0N51
L4750 -.n232 -, NNEN 4245 -.N207 -, 0N54
.5nnn - NP4 -.0N63 6669 -.N216 -.NN56
.525n -.,0250 -.N065 «4692 -.N224 -.NNSE
5500 -.N257 -.0N67 .4916 -.0230 -,0N59
.5750 -.N262 ~.N068 5139 -.N235 -.NN61
6000 - N266 -.0069 «5363 ~.N238 -.N062
L6250 -.N269 -.0070 5586 -.nz40 - NNE2
LEEND - 0?69 -.0n70 .58n9 -a 0?41 - 062
LETEN - .N2€8 -, 0069 .6033 -. 0240 - 0NE2
L7000 -.N?66 -. 0069 «6256 -.N238 -.0061
L 775N -.0261 -.0068 6480 -.0234 -, 0NN
JTIEND -.N258S ~-.0066 6703 -. 0228 -, 0059
«T750 -.n247 -.N064 .6927 -.N22) -.NN57
800N -.N236 -, 0061 . 7150 ~.N211 -,N0N55
LY -.0223 -.N0S8 .7373 -.N199 -.0Nn52
«BENN -.N207 -. 0054 + 7597 -.N185 -.NN&B
LR7En -.0190 -, 0049 .7820 -.N17Q -~ Nn&4
onan -.0170 - 0044 L -.N152 -.0n39
.Q76n -.N143 -.0037 .8267 -.N128 -.0033
298500 -.N10% - (027 .8491 -, 0094 -, 0N24
.97%n -.,N055 -,NN14 <8714 -, NN49 -, NN13
1.0000 n,n0Nn N,H000 .8938 -0,0000 n.0000
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Y= =2n,0679 Y/R/2= -.9769 CPCRR=z 1.5688
SLOPES+DZ/DX4AT SLOPE POIMTS,FRAM FPPNT TC REAR

+238B 1376 .N775 1368 .0079--ﬂ139-.0315-.0467-.0607-.07&3-.0885-.1063-.]333-,?197
CORPFESPOENIMG X/C LCCATIONS FRNM FROMT TO REAR

«0538 .1250 .196¢ 2679 ,3393 4107 ,4821 +5536 .6250 6964 ,7679 .8393 ,9107 .9821

CHORN ANGLE NF ATTACK TN X-? PLANF= -« LARPSNFRREFC

LOCAL FLFVATICH

x/C 2/¢ (27C)COS (NI NFLLTA ¥ DELTA 2 (DLT Z)COS(NTH)
n.noon -.0116 - -.0030 n.nnnn -.0181 - 0na?
.NZ250 -.0176 -.N04¢ .N392 -, N276 -.M071
L0500 -.0227 -.N061 .N7R4 -,N"371 -.0Nn96
L0750 -.N294 - 0076 «1177 - 0662 ~.N119
.10nnn ~ N26a -.N089 »1569 -.N539 -.01a0
«1250 -.Nn383 -.N089 .1961 -.N6N1 -.N155
.150n -Jn6la -.0107 .2353 -.N6439 ~.N168
«1750 -.N438 -.0113 «2745 ~-.N688 -.N178
.2nen ~.Nn459 -.N119 3138 -.N720 -.0186
. 2250 -, N6TH -.N123 «3530 - 0747 -.N192
« 250N -.n489 ~eN127 «3922 -.N768 -.N193
.27c0 -.N499 -.0129 4314 -.Nn782 -.n2n3
3000 ~.Nn506 -.0131 LT06 -.N794 -.0206
. 3280 -.0511 ~-.0132 +5098 ~.Ng0N1 -.0N20n7
3500 -.nS513 ~.0132 «5491 -.Ng04 -.n2n8
« 2750 -.,n513 -,MN133 «5883 -.n@N4 -.N208
400N -.0511 -.N122 6275 -.N§n2 ~.n2n?
«4250 -.N507 .01 0667 -.N796 -.N206
4500 ~.N502 -,013n « 7059 -.N788 -.N204&
4750 -.N495 ~-.n128 . 7452 -, 0777 -.0201
.5nnn - NGET -.N126 .7844 -~ NT64 -.N198
«5250 -.N478 -.01c4 <8236 -. 0749 ~.N1G4
5500 -~ 0467 -.0121 .8628 -.N732 -.N190
«57C0 -.N45%5 -.N118 9020 ~.N712 -.0185
.600n -, N54) -sN114 «9413 ~.Ne92 -.N179
«6250 -.0427 -~.N110 9205 -oN6T0 -.0173
JAEND e N4 -.0106 1.0197 - N645 ~.N167
«€750 ~-.039a -.N102 1.n589 -.0618 -.0160
700N -.,N376 -.N097 1.N981 =.N590 -.0153
.7750 -.N357 -.N092 1.1373 -,N559 -, 0145
.7500 -.N336 ~-. 0087 1.1766 -.N527 -.0136
«TT75D ~-.N314 -.00R) 1.2158 ~. 0493 -,0128
.PN00 -.N729] -, 0075 1.2550 ~,N456 -.N118
«P250 -.N265 -.0N69 1.2942 -, 0416 -.0108
«FE0N -.n239 -.NNGB2 1.2334 -.0375 ~.N037
«P7EN ~,0212 -,005% 1.,3727 ~.0332 -.NNB6
.9nan -.n181 - N047 1.4119 -.N287 -.NN74
+G25N -.0149 -.0038 1.4511 -.0233 -.0N60
L9500 ~.n106 -.0027 ) 1.4903 -.N166 ~.NN4&3
<9750 -, N055 -.,0014 1.5295 -, 0086 -.Nn22
1.0000 0,n000 0,0000 1.5688 n.n00o f,N0N0
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Y= -19,1%28

S GPFCaN?7/NX«AT SLOPE FOIMTS.FRNM

Y/R/?=

-09323

CHCFRN=

FRONT TO REAR

= 0N34«,0121~,0176-,0Z217~,0249~,0276-,0299-,0320-,0342-,0367~,0400-,0447=,0=27-,0769
COPRESPCENING X/C LCCATIOCNS FRMM FRONT TO REAR

«0536

82

.1250

«1964

.2679 .3393 .4107 ,4B21

Z/C

~.031
-.N31n
-.N31N
-.N2n9
-eN307
-aN04
-.N201
-.N297
-.0293
-.N288
-.0283
-~ N278
- N272
-, N2EA
-.N260
-.N2E3
-.N247
-, N240
-,Nn233
-.N225
-.0218
-.n21n0
-, N202
-.N)%a
-.N18¢6
-.017g

-.N169
- N160
-.0151
-.N)42
-.0132
-.0n122
-0} 2
-.,N101
-.NN90
-.nN7g
-,nNE7
-.00E83
-.0n037
-.N019
n,n00nN

cCHEPP pMcLE OF ATTACK TH

«5536

L OCAL FLFVATICN

(2/7C)CCS(DTH)

-.N300
-,01300
-,N299
-.N298
-.0296
-.N294
~.0N291
- N28B7
-.NZ83
-.NZ78
-.N273
-.,Nze8
- 0267
~. 0257
-, 01251
-.0245
-.0238
-.0237
-.0225
-.0718
-.0N211
-.0703
-.0195
-.N188
- N1G0
-.0172

- N163
-.0155
-.014A
-.0137
-.0128
~.0118
-.nl08
-.,00358
-.0087
-.007¢
-, N64
-.00%1
-, 0036
-.0019
n.,nnon

6250 ,6564

7679 .8393

X=2 PLAMNF=
DELTA x DELTA Z
n.nnno -.N622
<0500 -, 01621
<1000 -.M619
.15n0 - NH17
.2000 ~-.N614G
«250nN =-. 0608
<3000 -, ren2
.3500 ~.0594
LANnnN -,0565
4500 ~=.N576
5000 - 0564
«5500 -.0555
+60ND -, NS44
«6500 ~.N532
.7000 -, NG2N
« 7500 -eN5N7
+.8nnn -.N494
«8500 =.0D480
G000 -.N4H66
.9500 -.0451
1.0000 -.N436
1.0500 -.0421
t.1000 -.0N4nS
1.1500 -.0389
1.2000 -.N372
1.2500 -,0355
1.3000 -,0338
1.3500 -.0320
1.4000 -,N202
1.4500 -.0283
1.5000 -,N264
1.5500 -.0P44
1.6000 - N224
1.65n0 -.N202
1.7000 -.01R0
1.7500 ~-. 0157
1.80N00 -.0133
1.85n0 - 0106
1.9000 -.Nnn75
1.95n0 -.nn3e
2.0000 n.n000

9107 9821

-1.7B180FGREES

(CLT 2)00S(NTH)

-.n601
-.0599
-.0598
-.0596
-. 0593
-.0588
-.0581
-.0574
-.0565
-.0557
- 0547
-.0537
-.N526
-.N514
- 0502
-«0490
- Na77
~.N463
-o,0450
~.N436
=.Nna2l
-, N4n6
~.0391
-.0375
-.N359
- N43

-.N32A
-.0309
-.0292
~-,N274
-.0255
~.0226
-.0216h
-~ 0195
-aN174
-.0152
-.0129
-eN1N3
-. 0072
~-.0037
0,n0n0

2.n000




Y= «17,4583 Y/sR/2= -.8498 CHCRD= 2.0000
S1OPESDZ/0%AT SLOPE POIRTS,FONY FROMY TO RFAR

«N138 .0N3B-,0026-,0078-,0121-.0160-~,01G8-,0235-,0273~-,0216-,0365-,0428-,0528-,N806
COPRFSPAMNRTINE X/C LOCATIONS FRAM FRONT TO REAR

«0536 .1250 .1964 20679 ,3393 .4107 ,4821 ,5536 .6250 .6364 7679 .8393 ,9107 .962]

CHCOPN AmelF rF ATTACK TM X=7 FLANF= =1 ,2T7T7SNFERFER

LncaL FLFVATICH

¥/C 2/¢ (2Z/7CYCOS(DTH) DELYA ¥ DELTE 2 (PLT Z)YCOS(NnTH)
N.0000 -.NZ2Z3 -.N215 n.,nnpn -, N446 -, 431
.0250 -.Nn227 -.0219 «NENO -.N453 ~.Na3E
.N50n -.Nn230 - 0222 L1000 -.0460 YY)
.0750 -.n233 -.0225 L1500 467 -.0451
000 -.n236 ~.0228 .2000 ~ N4T] ~.N455
.1250 - 0237 -.0Z229 .2500 - N4Ta -.nag8
L1500 - 0728 -.N230 3000 -.Ns75 - N459
1750 -,N238 ~.023n0 « 3500 - N4TS -,0659
2000 -.N237 -.N229 L4000 -.N6T4 -.,N658
.2250 -.n236 -.02¢8 LH500 -.naT2 ~.N456
2500 -.n235 ~e0227 .50n0 -.N469 -.N453
«2750 -.0n233 -.0225 5500 -.nag6 -.0450
IN0n ~-.0?N -.0223 «6000 ~.N4p1 -.0845
3250 -.02278 - 0220 +E500 -.N45F - N44n
.350n0 -.N225% -.0217 7000 - 0450 -,0435
«275n -,N222 ~.f214 .7500 - .N443 ~-. 0428
4000 -.n218 -.N210 8000 -.N436 - N421
J4ZEN -.n216 -.n207 8500 ~.0a2g -.N613
L4500 -.N210 -.0202 .90n0 -.0419 -.N4ns
L4TEN -.N205 -.0198 «95n0 -.N410 -.,N396
JEANN -.n20n -.N193 1.0000 ~.Nann -.,0386
«5250 ~.N194 -.0188 1,05n00 -.N389 ~.,N376
.5500 -.Nn189 -.0182 1.10n00 -.0378 -.0365
.5750 -.n183 -, 0177 1.1500 -.N366 -.0353
.6000 -, N177 -.N171 1.2000 -.N353 -, 0341
«6250 -.N17n0 ~.N164 1.2500 ~.N3a40 -,N328
«6500 -, N163 -,0157 1.3000 -.N326 -.0315
«6750 -o.N158 ~.0150 1.3500 -.N311 -.N300
LIN00 -.nlag -.0143 1.4000 -.0295 -,0285
. 7250 - Nlbn -,0135 1.4500 - N279 -oN270
« 7500 -.N131 -.0127 1.50n0 ~. 0262 -.N253
+ 1750 -.,N122 -.011F 1.5500 -.0244 -.0236
800N - N1l2 -.0109 1.,6000 -.0225 -eN217
«8250 -, n1012 -.0099 1.65nn0 ~-.N20N4& ~.N197
.8500 -.N092 -.0088 1.7000 -,N183 - N177
.8750 -.n080 -.0078 1.7500 -.N161 -.N185
.g00n -.NN69 -.0066 1.8n00 -, 0137 -.0132
« 9250 -.0055 -.0053 1.8500 -.N111 -.01INT
«9350n -.,N039 -.0038 1.9000 -, 1N78 -.NN76
.9750 -,0020 -.0019 1.5500 -.00460 -.0Nn39
1.00n0 0,n000 e.0000 2.0000 n, 0000 n,00n0
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Y= -15,7638 Y/R/2= -s 7673 CHORN= 2.0000
SLOPES «NZ/CXAT SLOPF PCIMTSL,FRNAM FROMT TO REAR

.N2Y10 ,0695 ,0019-,01040-,0091-,0137-,0181-,0224~,0270~,0319~,0376-,0450~,0563~-,0880
CORRESPONCING ¥/C LOCATIONS FROM FRONT TO REAR

«N536 1250 L1964 ,2679 .3393 .41n7 L4821 .5536 .6250 ,6964 ,7679 .8393 .,9107 ,9821

CHOPR ANMGLE OF ATTACK TM X-Z PLANE= <1.,18B70FGRFFS

LOCAL ELEVATICN

X/C 2/C (2/CY1C0S(DTH) DELTE ¥ DELTA 2 (DLT Z)COS(NTH)
n,ennn -.N209 -.0202 n,nnnn -.,N418 - .Nan4
L1250 ~.NZ15% -.02n7 .n5nn -.N429 - Ng1%
.n500 ~JNE20 -.NZ12 Jinnn -~ nGhLN -.N425
+N750 -.n225 -.0217 £1500 -.N450 -.0435
L1000 -.0229 -.NZZ] .2000N -.N458 -.N443
.125n -.n232 -.NZzh .25nn -aNH64s - N4sg
. 1500 - N234 -.N226 J3nnn -, Napg -,N452
«1750 -.N225 -.0727 .3500 - N&70 - NG54
200nn -.,ng36 -, N778 H0ND -, 0477 -,N45%
«2250 ~-.n236 -.0728 4500 ~.n472 -oN656
22500 -.0236 -.N?78 <5000 -, N&a71 -, Nass
.275n -.N235 - 0277 5500 -~ 0469 -.N453
.3nnn ~-.0223 -.0775 N-LLL ~.N467 ~4N4S51
« 3250 -.N231 - NP74 +650N -.N663 - 0447
L3500 -.N229 - 07?71 .7000 -, N458 -, 0443
.375n -.n227 -.0719 «7500 -.0453 -.N438
L4000 -.NZ24 -.N7F16 8000 -, N6a? -a 04632
« 4250 -,N220 -.N713 L8500 - NG440 - n&25
L4500 -.n216 -.0?09 9000 -.0633 -.0418
L4750 -, 0212 -.N205 .9500 ~aN4 24 -.0410
.5000 -.n207 -.0200 1.0000 -, 0415 - .nbnl
.525n -.n2n2 ~.N19¢ 1.n5n0 -, 0405 -.0391
.5500 -.n197 -.N190 1.1000 -.0394 -.0281
«5750 -.N191 -.0N185 1.15n0 -.N383 -.0370
6000 -,0185 -.0179 1.2000 -.0270 -.N358
.6250 -.0179 -.N173 1.2500 ~.0357 -,03465
«6500 - 172 -aN165 1.3000 -.N344 -.N332
675N -, hl164 ~.0159 1.35n0 -.0329 -.N318
L7000 -.N157 ~eN151] 1.4000 -.03113 ~.N3n2
£ 7250 -.nlég -e01473 1.4500 -.0297 -.N286
<7500 -eNl4n -,0135 1.5000 - N279 -aN270
. 7750 -.N130 ~.01726 1.55nnN -.0261 -.0252
.8nnn ~. 0120 -.N116 1.6000 -.N241 -,N232
.825n -.0110 -.N1N6& 1.6500 -.N219 -.0212
.8500 -.N098 -.N0G5 1.7000 -.0197 -,0190
+875n0 -, n0R7 -, 0N84 1.7500 -. 0174 -.N168
.9n0n - N074 -.0N0N77 1.8000 -.N149 - N144
.92%50 -, NN6N -,0058 1.8500 -.0120 -,N116
.95n0 -.N043 - 0041 1.50n0 -.,NNGS -.0082
+975n -.n022 -,0021 1.9500 —.NNG4 -.Nnaz
1.00n00 n.nonn n.,000n 2.0000 0,0000 n,none
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Yz «14,0693 Y/R/2= -.6849 CHORD= 2.0000
SLOPES.DZ/DXsAT SLOPE PCIMTS.FROM FRONT TO REAR

«02686 0137 .0053-.0012-.0069=-.0120~,0170-,0219~,0269~,0325-,0389-,0471=-,0557-,0949
COPRESPOERTING X/C LCCATIONS FROM FRNNT TC REAR

.0536 ,1250 ,1964 ,2679 .3393 ,4107 ,4821 ,5536 .6250 ,6964 ,7679 .8393 .9107 ,982L

CHOPP AMGLE OF ATTACK TN X-2 FlLAME= <},1561DEGREES

LocalL ELEYATION

XsC 2/C (zZ/CYCQAS(DTH) DELTA ¥ DELTA 2 (OLT 2V COS(DTHY
a,nnnp -.n202 -.0195 n,onnn -.NanNG -.N390
0250 -.n209 -.0201 JNGNN -,0417 -, nan3
.£500 -.n215 ~.0Z08 J10nn -.0431 -.0416
.n75¢n -~.n222 -.0214 1500 - .Nyul -.Nu28
.loee ~-.nz227 -.NE19 .20nn -.N454 -.N639
.125n0 -.Nn231 -.Nc23 2500 -.N462 -.N4s6
<1500 -.N234 -.NZce 3000 ~.N468 -JN452
«1750 -.Ne36 -.N228 <3500 -, N472 - . N456
2000 ~-.0238 ~.0230 s4n0N ~aN47S -.N459
. 2250 -,N239 -.N231 «4500 ~aN477 -.Na61
.2500 -.n239 -.0231 .50n0 ~.N478 - 0662
.275n ~-.0Z39 ~.0231 25500 -.N478 - NG61
.200n ~-,N238 -.N230 L6000 ~.N476 - N460
» 3250 -o,N237 -,N229 + 6500 ~.N474 -.N4SB
.350n -,NZ38 -.0227 L7000 - N470 -.N654
L3750 -.NZ33 -.0225% .tsno =.N466 -.0450
400N -.023n -,N223 8000 -.N461 - -.0645
«4250 -.0227 -.n22n .8500 -.N455 -.N439
L4500 -.N224 -.0216 L9000 -.N448 -.N433
<4750 -.Nn220 -.N213 .55n00 “.N440 ~.N425
S5non -.N216 -.0208 1.0000 -.0471 - 0417
«5250 -.0211 -.0204 1.0500 ~.N4PZ ~.N4ng
.550n -.N206 -.N199 1.1000 -.0412 ~.0398
+575n «.N200 -.N193 1.1500 ~. 0400 -.0387
6000 ~.N194 -.n187 1.2000 -.N368 -.N375
6250 ~.Nn188 ~-,0181 1.2500 -,N375 -.N362
«6500 ~-.N181 -.0174 1.3000 -.N361 -.N249
«6750 -.N173 -.N167 1.3500 -.0346 -.N335
7000 -.N165 -.N160 1.4000 -.N331 -.N319
« 7250 -oN157 -,0151 144500 =-.N314 -.N3n3
<7500 -.,nl4g -oN143 1.50n0 =-.N296 -.0286
+ 7750 -,7138 -.0134 1.5500 - 277 -.N267
.8000 -,0128 -,0124 1.6000 -.N256 - N247
.8250 -.nl17 -.0113 1.6500 -,N234 -.N226
.8500 -,n1ns -.n102 1.7000 -, N210 -.n203
«B750 -.0n0NQ3 ~4NO9N 1.7500 -.0186 -.0180
«90nn -.00P0 ~.N077 1.80n0 -.N160 -.N154
.925n0 - 0065 -.0062 1.8500 -.0129 -.0125
+9500 -, 0046 -l NN44 1.9000 - NN92 -.0089
«9750 -0024 -sNDZ3 1.9500 - NN&T - NN4AE
10000 n, 00NN n.n000 2.00n00 n.,na0N n,anno
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.N536

Y= =12,3748 Y/Rs2= =.,6024 CHCRD= 2.0000
SLOPES«DZ/DX«AT SLOPE POINTS.FROM FRONY TO REAR
N34 . N174 L0083 .n011-,nnsc—.n1n5-,016n-.0213-.0269-.0329-.0399-.0489-.0627-.101l
CORRESPNNDTING ¥/C LOCATICNS FRCH FRONT TO REAR
L1250 L1964 ,2679 .3393 .4107 L4821 .5536 .6250 ,6964 7675 .8393 «9107 ,9821
ctarr ArCLE OF ATTACK TN ¥x=Z PLANE= -1,.1193DEGREES
LOCAL ELLEVATION
X/C Z/¢ (2/C)1CAS(DTH) DELTA ¥ DELTA 2 (DLT ZH)CrS(DTHY
0.0Q00 -,0155 -.N189 n.nnnn -.,N391 -,N377
L0250 -.n2n3 -.N19¢ .N5NN =.N407 -,N393
.N50N -.n211 -.0204 21000 -.r423 ~.nang
075N -.N21% -.N211 « 150N ~-.N638 - N423
1000 -.0225 -.N218% L2000 -,n451] -.N43%
L1250 -.N230 ~.N223 . 2500 -. 0461 - 0445
.150n -.NZ34 -.0226 .30n00 -.N468 -.nas2
«1750 -.N0237 -.0229%9 .3500 e N474 -, N458
2000 -.N239 -.N231 L4N0N0 -.Na79 ~.Nse2
o 2250 -oN241 -.N233 «4500 -.N4B2 - N4E6
£2500 - NZ42 - 0234 .5000 -.,N4aBs -.N4668
2750 -.N243 -.0234 «55n0 -, N4BS - N469
Jannp -.0242 ~, 0224 .6000 -.Nags - . N4GER
.3250 - N242 -.N233 «6500 -.N4B3 -, N&RT
.350n -.n24n -.0z32 L7000 -.0481 - NG6G
«3750 -.N239 -,0231 « 7500 -.0a77 - N4kl
JANDN -.n236 ~e 0228 8000 - N&73 -.Na57
L6250 -.n23a -.N226 «8500 -.N468 -,Na%?
L4500 -, Nz -,0227 +onn0 -, N4abl -, N446
HTSN -l.nN227 -.N219 29500 - 0454 -.N439
5000 -,N223 -,N215 1.0000 - N446 -.N431
5250 -.Nn218 - 0211 1.0500 -.0437 - Na22
5500 -,0213 -.N2N6 1.10010 -.N427 -.N412
5750 -.Nn208 -l.N201 1.1500 -.N416 ~.N401
60NN -, 0202 -.01585 1.,20n0 -, 0404 ~,0390
. 6250 -.,N195 ~.0189 1,.2500 -.N391 -.0377
JEENN -.N188 -.N182 1.3000 -, 0377 -.N3€4
JFTEN -.n181 -.0175 1.3500 ~.0362 -.0349
<7000 -.0173 -o0167 1.,4000 -.N346 -,N336
.77%n -.0164 -,0N159 1.4500 -.0329 ~oN317
7500 -,N155 -.N150n 1.5000 -,N310 =-.,N2AN0
L7750 -.0145 -.0140 1.55n0 -.0291 -.n281
00N ~.N135 -.0130 1.60n0 ~.0268 -.N260
+LAPEN -.N123 -.0119 1.6500 -.0N246 -.N238
LAEQRQN -.N111 -o0107 1.7000 -.,N222 -, 0214
PTEN -.N098 -.N095 1.75n0 -. 0197 -, 0130
.o0n0 - .N0RS -.0082 1.8000 -.N169 ~.N164
.975n -, 069 ~.0066 1.8500 -.0137 -.0133
.25Nn -.N049 -, 0047 1.9000 -, 0068 -.0Nng84
.9750 -.nn2s5 -.0024 1.9500 =. 0050 -,0N49
1.0000 r,n000 o.,n000 2.0000 n.0n00 0,0000
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«0356 0207 0109

.0536 .1250 .1964

X/C

~.0000
0280
L0500
0750
L1000
«125n0
«1500
1750
.2000
«2250
.25n0
«2750
.3000
«3250
«350NN
«J750
4000
£4250
s4ENN
L4750
.5000
«5250n
«5500
«5750
6000
6250

6500
. 6750
7000
£ 7250
. 7500
7750
000
+825n
.850n
+875n
.3000
.9250
«3500
«9750
1.nnnan

Y= -1n,6803

Ysirs2= -+5199

CHORD=

SLOPES«NZ/DY«AT SLOFE PCINTS,FPMM FRPCKT TN REAR

WN032-,0033-.0093-,0151=-,02Nn8«,0267-,0332-,0407~,0504=,0651-,1063

.2679

3393

CGCRRFRPOARTAE ¥/C LOCATICNS Fpnk

«4107 4821 5536

.6250 ,6964 ,7679 ,8393 .9107

CFORPD BMERLE OF ATTACK TM X-Z PLANE=

-.n027
a,n009

LOCAL ELEVATION

(2/C)rCCS(DTF)

-.0183
-.N191
=.0N200
-.0208
~,0215
-.0N221
-, 0226
-.0229
-.0232
~a 0234
- 0236
-~ 027
-.0237
-eNF37
~.Nz3e
-.02736
-.0233
-.0231
-.0228
-.N225
-.Ngel
-.0217
-.0r212
-«0207
~.N201
-.0N19%

-.0188
-.0181
-sN1732
=«0165
~.1156
-e0146
-.01135
-.0124
-sN112
-.0095
-.0NB6
-,n070
-NNEQN
~. 0026
o, 0000

DELTA ¥

0000
«N500
J1an0
1500
L2000
22500
23000
<3500
L4000
4500
5000
+«5500
L6000
6500
7000
L7500
8000
8500
9000
.9500
1.0000
1.05n0
1.1000
1.1500
1,2000
1.25n0

1.3000
1.3500
1.4000
1.4500
1.5000
1.55n00
1.6000
1,6500
1.7000
1.7500
1.8000
1.8500
1.9n00
1.95n00
2.,00n0

FPOKT TO REAR

.9821

-1.N825DEGREES

DFLTA Z

-.n378
-.0396
-.N414
-.0431
-, 0646
-.N458
-.0667
- N474
-0480
-.0485
-.0488
- 0490
-~ N49]
-, 0490
-.n489
~.n486
-.0482
- N4T7
- 0472
-. 0465
-, 0457
-.0448
-.n439
-.0428
- 0616
-, nan3

-,N38%
-.N374
-.0358
-.0341
-.N322
~.03n2
~.0280
-.0257
-.n232
-.0206
- 0177
-.n144
-.0103
-.n053
n.0000

2.0000

(DLY Z)COS(DTH)

-.0765
-.0382
-, n4nn
- Na17
-eN&31
-oN&42
-4 N451
-.0458
-aN464
-.0468
- 0471
- N473
-, 0474
-.0N473
-, 0472
-, 0469
-.N466
- 0461
-, n456
- NGL9
- Nta?2
-.0433
- 0424
-,N&13
-, n4n2
-.n390

-,0137¢€
-,0362
-.0346
-.N329
-003]1
-.0292
-.N271
-.N248
-.0224
-.0N19%
-.0171
-.N139
-.NN99
- NN51
n,0000
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Y ~8.9858 Y/R/2= -.4374 CHNPp= 2.0n0n00

SLNPESDZ/DX+AT SLOPE POINTS.FRAM FPONT TO REAR

«N394 0236 0123 ,0052-.0017=,0081-,.0141-,0202-,0265~,0333=,0413-,0515-,0671=,1106
CORPESPONDING X/C LCCATIOMS FROM FePQOMT TO REAR

.0536 .1250 1664 2679 .3353 ,41n7 ,4821 .5536 ,6250 .6564 7679 ,8393 ,9107 ,.9821

CHORD ANGLE OF ATTACK TN x-Z PLAME= -1,.0427DEGREES

LOCAL ELEVATICN

x/C 2/C (Z7/CYCOS(DTH) DELTA ¥ CELTA 2 (OLT ZYCQS(DIH)Y
n,nn0n -.N1B2 «. 0176 n,nnng -.N364 ~.N352
.0250 -.Nn192 -.0185 .N5N00 ~-.N384 -.N371
0500 -,n20n2 -.N195 L1000 - N4N4 ~.N390
.N750 -.N211 -.N204 1500 ~.N423 -.N60g
L1000 -.0220 ~-.n212 2000 ~-.N439 -.N&24
.1250 -.0226 ~.0219 .2500 - N453 - 0637
.1500 -.n232 - N224 3000 ~oN4E3 -l N44g
+175n0 -.N236 -.Nnz22Ae «3500 - N&T2 -.N456
.zhnn -.N24n -.0z223) 4000 -.NaT9 -.N663
2250 - .n242 -.N224 L4500 -.N485S - N468
.2500 «,N245 -.N236 5000 -.0489 ~oNG73
« 2750 -.N246 -.N238 «5500 - 0492 -.N&7S
3000 -.NZ247 -.N238 «60N0 -.N&94 - N&TT
.325n -.Ngé47 ~-.Nn239 L6500 - N494 -~ 0477
.350n0 ~.N247 -.N238 TAND -.N493 ~.0676
2750 -.N246 -, N237 » 7500 - N69) -oN475
Wanen -.0P44 -.0236 .gonn -.N688 = NLT2
L4250 -.N2462 -.NZ34 .8500 ~.N&B4 -. 0468
4500 =.,nzan ~.N231] .9n0n - 679 ~.N4E3
6750 -, 0236 -.N228 .895080 -,0673 -, 0457
5000 -.N233 ~aN225 1.n0n0 -.N5666 - N&50
.5250 -.02¢9 -.N221 1.0500 -.N857 -o 0442
.5500 = N224 -.N216 1.1000 -,N64LB -.08633
+575N0 -.N219 -.N211 1.1500 -, 0437 ~.N422
.6000 -.N213 -.N206 1.2000 -.0426 -,nall
«6250 -.n2n7 -enN20N 1.2500 -.N4)3 ~-.N399
.650n - NZ0N -,0193 1.3000 ~.N399 -.0386
+6750 -.N192 -.0186 1.3500 -.N284 -.0371
.7000 -.01%4 ~.0178 1.4000 -.N368 -.N356
» 7250 -,0N17% ~,N169 1.4500 -, 0351 -,0339
+ 7500 - N1FA -.0160 1.5000 -.0332 -.0321
L7750 -.N1%6 -.0150 1.5500 -.0312 -.0301
8000 ~,N1l4% -.0140 1.6000 -, N289 -.N280
.8250 -.0137 ~-.0128 1.6500 -.0265 -.N256
.85n0 -.0170 -,0116 1.7000 -, 0260 -.N232
.8750 -.n107 -.0103 1.7500 -.0213 ~.n206
L9000 -.N092 ~.00n89 1.80n0 -.0784 -.0178
«9250 -eN075 -,0072 1.8500 -, 015N -.0145
950N ~-,n053 -.0n052 1,9000 ~uaN107 -.n103
+9750 “.n0?9 - N027 1.9500 -.NNSS -.nns83
1.0000 n,n0on f,N0N00 ?.0000 0.nnnQ 0,0000

88




Y= -7.2913 Y/R/2= ~.3549 CHORD= 2.0000

SLOFES,DZ/0Y+AT SLOPE PQINTS,FRPCM FROMT TC REAR

sD4ZB JNZ63 L0155 NNT1=,N00P2=,0066-,0131=.0164=-,0260=,0332-,04]5-,0522~.0685~-.1140
FfORPESPANDING ¥/C LOCATIANG FROM FPONT TG REAR

<0536 1250 1564 ,2679 ,3393 .41087 ,4821 .5536 .€250 .6564 ,7679 .B8353 .5107 ,9821
CECPN AMCLE NF ATTACK TM ¥-2 FLANE= - +.9962DEGREES
LCCAL ELEVATTON
x/C z/¢ (2/C)ICCS(DTH) DELTA X DELTA Z  (DLT 2)COS(DIH)
-.nn0n ~.N174 ~-.0168 -o0NNN -.N348 ~-.0336
.n25n -.0185 -.N178 .N50n -.0369 -.N357
.NG00 -.n19g -.N189 .1nnn ~-.039]) -,N378
«0750 -.N206 -.0199 «1500 -, 0412 -,0398
.10pn -.N215 -.0Z208 L2000 -.N430 -.Na15
«1250 -.N2éz -.N215 . 2500 -, NG4S -.N429
L1500 -.N228 -.N220 3000 ~.N456 ~ 0441
+175n0 ~.N233 ~.N22S . 3500 - N466 -l.n450
2000 -.N237 -.0229 L4000 - 475 -.Na5Q
«2280 -.n24] -.N232 L4500 -.N481 -.N46S
.250n -,N243 -.N235 5000 ~.N487 =.Na7n
.2750 -.n245 -.0237 5500 -sN491 -.04T4
3000 -.ng2a7 -.NZ238 6000 -.N493 =~ NaT6
3250 -.n2647 -.0239 .6500 -.0494 -.0477
.350n -, N247 -.0239 L7000 ~.N494 -, 0477
«375n -.n247 -.0238 .7500 -.N4693 -.N476
L4n0n -.0245 -.N237 .8nnn -.0491 -, NaT4
L4250 -,Ncb4 -,0235 L8500 - NGH7 -aNG7T1
$4500 -~ NZ46) -.N232 9000 ~.N483 -.0466
«475n -.N239 -.0N230 5500 - N477 - 0461
«SNnaN -.0235 -,N227 1.n0N0 - NGTN -,1454
«5250 -.n221 -.0223 1.0500 -.NapQ -aNa47
«5500 -.N227 -.0219 1.100n0 -.0453 ~.0438
«575n ~.N222 -s0214 1.1500 ~aN463 -.N428
600N ~.0216 -.n209 1.2000 -.N432 -.0417
« 6250 -.N210N ~-.N203 1.2500 -,Na20 -.N405
.6500 -.,N203 -.N196 1.30n00 -, 0406 -.0N392
«6750 -.N196 -,0189 1.23500 -.N39] ~,N378
L7000 ~-.N1BQ -.N181 1.4000 -.N375 -,0362
.7250 ~.n179 ~.0173 1.,4500 -.Nn358 -.N345
.7500 ~.0169 ~.0164 1.5000 -.N339 -.0327
. 7750 -.N159 -. 0184 1.5500 -.N318 -.0308
8000 -.nlag -eN143 1.6000 -.0296 -.N286
.825n -.0136 -.0131 1.A800 -.Nn272 -.0263
«8500 -,Nnl23 ~.0119 17000 - N246 -.0237
+B75n0 -.N109 -.0106 1.7500 -.N219 -.N211
5000 -,N035 -.N09) 1.P0ON0 ~.N189 -.N183
»9250 -,0077 ~.N0T74 1.2500 -.N154 ~oN149
« 9500 -.0NN55 -« 0053 1.°000 -,N110 -.0106
«9750 -.nN28 -.N028 1.95n0 -, NNS7 - NS5
l.0000 n, 0000 n,0000 2.0000 n.nn0n n.0NNAD
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y= -5.5948 Y/R/2= -, 2724 CHECRD= 2.000n

OPESD2/DY AT SLOPF POTNTGFFOM FROAMT TO REAR

SsLL/uX $¢

.0 .02 L0177 0090 L N015-,0053-,0119=,0184-,0252~,0326-,0413-,0523-,0693-,1165
459 85 .0 3 CORRESPOMDING ¥/C LOCATICNS FROM FRONT TN QEAR

L0536 L1250 ,1964 2679 .3393 4117 4821 .5536 .6250 6964 .T679 .8393 ,9107 .582)

cHNRN ANGLE OF ATTACK TN X-Z PLANE= ~-+.9355DEGFEES

LOCAL ELEVATTOA

x/C z/C (Z/C)YCOS(DTH) DELTA ¥ DELTA Z (DLT ZYCNS(DTH)
-.0nnn -.N163 -.M158 -.Nnnn -.n327 -.N315
.h25n -,N175 -.N169 +N5N0D -.N350 ~.,N328
.N50N -.N1AR7 -.0180 RELLTY -.0373 -.0360
.0750 -.0198 -.0N191 «1500 -.N395 -.0382
L1000 - 0207 -.0Z00 .2000 -.M"415 -~ 0401
.1250 -.n215 ~.N20n8 o500 -eN43] -eN616
.150n -.n222 -.N214 3000 -.N444 -.Na29
»175n0 -.N228 -.n220 .35nn ~.N455 -,Na4n
2000 -, N232 - NZ24 Jannn -,"464 -, NuaB
.2250 -.0236 -.0228 4500 -eN472 -2 N45E
.2500 -.n239 -,n231 LT ~.N479 -.Nsg2
2750 ~.N242 -e0233 .55n0 -.n4g3 - NGBT
23000 ~,NZ43 -.N235 .ENNN -.N4g7 - 0670
.325n -,NZa6 - 0236 6500 ~.04ag9 -.0472
«J350n -,N245 -.0227 7000 -.N&90 -eN473
3750 -.0245 -.n236 <7500 -.N48S -.0673
e4nNN - N244 - 0236 8000 -, Nu8ys -, 047]
<4250 -.N2a -.N234 .85n0 -.0485 -,N469
L4500 -.0N241 -.n232 .9nnon -, n481 - . N665
475N -,N238 - 0230 . 9500 ~e 0676 ~.N&HN
.500n -.0n235 -.Nn227 1.N0n00 -.,na7n -, NaS4
5250 -.N231} -,n223 1.0500 -.N463 -. 0847
.550n -.Nz227 -,N219 1.10n00 - 0656 -, 0639
5750 -.0222 -.N21% 1.15n0 -, 0445 - 0429 -
600N - 0217 -.0z10 t.2000 -~ Nela -.N419
625N -.n211 -.02na 1.25n0 -,0N422 -.nan?
RG] - ,nN?PNa ~-,0197 1.,2000 =.Nang -,N395
«HTEN -,n)a7 ~.N19nN 1.3500 -.0394 -.N0381
s 7NN -,N120 -.0183 1.4000 -,N378 -.0365
L7250 -.N1P) -.0174 1.4500 -.0361) -.N349
.7500 -.n171 -.N165 1.5000 -aN343 -.0331
«77%0 -.N161 -.0156 }.5500 -.0322 ~,0311
.AN0N -,0150 ~.N145 1.6000 -.N3n0 -.0290
.RP5N -.0138 -.N123 1.6500 - N276 ~.N266
+JRENN -,n17= -.0121 1.70n0 -,0250 -,0N241
L7850 -,0n111 - 0107 1.75n0 ~an222 - N215
.enop -,NN8A -.0093 1.8000 -.M193 ~.0186
.9750 -.no70 -.0076 1.85n0 =.0157 -+0152
.a50n ~ NO5A -.0054 1.9nn0 -aN112 -.N109
s 975N -,0070 -.0028 1.9500 -.0n58 -, NN56
l1.0000 n.nNNP N, 000D 2.0000 n,nnN0 0,n0N0
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Y= -3,9023 Y/R/2= -.1900 CHORD= 2.0000
CI.OPFSWDZ/NX AT SLOPE POINTS,FROM FRONT TO REAR

<0491 L0316 0202 L0113 .NN36-.0034-,0101=-,0168-,.0237=,0314<,0402-,0516=,0690-,1175
CORRFSPARDIME X/C LCCATTIOMG FROM FRONT TC REAR

.0536 .1250 .1964 ,2679 .3393 .4107 ,4B21 .5536 ,6250 ,6964 ,7679 .8393 ,9107 ,9821

rHNer ANGLE OF ATTACK TM ¥-2 PLANME= ~+B419DEGREES

LOCAL ELEVATIOM

Y/C Z/C (Z/CICOS(DTH) DELTA ¥ DELTA Z (DLT Z)1CNS(DTH)
-.0ronN -, 147 -.N142 -sNNNO -.NZ294 -.N284
0250 -,N159 ~eN154 .05n0 -.N319 -.N308
LNS0N -.N172 -.0166 1000 -.N344 ~-.N332
.0750 -.0184 -in177 .1500 -.n367 -.n355
.1000 ~.N194 ~-.N188 2000 -,0388 -.N375
.1250 -.n2n3 «-.N196 .2500 -.0406 ~.N392
L1500 -.021¢ -.n203 .3n00 -.n420 -.nanG
.175n -.N216 ~.N209 «3500 -.N433 -.N618
.2nnn -.n222 -.N214 40NN -.N443 -.Ne28
.2250 -.0n226 -.n218 L4500 -,na52 -.na37
2500 -, NZ3r -.Nz222 «SNNN ~. 06460 ~.NG44
«2750 ~.0233 -.N225% «55nN - N4GE - nNagn
.3nNn -.N23s -.N227 6000 -.NaT0 -.N454
.32%n -.N237 -.0229 6500 -.N47a -eNaST
.350n -.n238 -.0230 L7000 -.N4a7S -.0459
«375n -.0238 -.0230 + 7500 -.Na76 -.Nagn
4nnn -,N238 -,N230 8000 - NaT6 -.N459
.4250 -.N237 -.0229 .850n ~.0474 -.N458
450N -.n235 -.N227 «9Nn00 -.0N471 -.0N655
.4750 ~.N233 -.N225% 29500 -.N667 -.Na51
.500nN -.NE3N -.0223 1.0000 -.0461 - N&46
5250 ~,n227 ~-.N220 1.05n0 ~.N455 -.N439
.550n -.N224 ~.N216 1.1n00 - 0847 -.N6a32
.575n -.,n219 -.N212 1.15n0 -.N438 -.N424
H0ND -.02%4 ~-.0207 1.2000 -, 1428 -.N414
.625n -.n2ng -.N201 1.2500 -.0817 -,Nan3
6500 -~ NENP -.N195 1.3000 -.N4n5 -.N391
<6750 -,N19c ~.0189 1.35a00 -.N391 -.N378
7000 ~,nlPp -.0181 1.4000 -.N376 -.N363
.7250 -.N180 -.0173 1.4500 -.0359 -.0347
.7500 -.N171 -sN1ES 1.50n00 -, 0341 -.N329
« 7750 -.N1F1 -.N155 1.5500 -a0321 =-.0310
.800n -.0150 -.0145 1.6000 -,0300 -.0289
.B250 ~.N13p -.0133 1.65n0 -.N276 -.N266
.8500 -.Nn125 -.0m21 1.7000 =-.0250 -.N241
«.8750 -eN112 -,0108 1.7500 ~-.0223 -,0215
L9nnn -, n0oY -,N0%94 1.80n0 -.N194 -, N187
.925n0 -, n070 ~.N076 1.8500 -.0158 ~.N153
,9500 - NOE7 -.N055 1.9000 -.0113 =.0109
<9750 -.,n020Q ~.N028 1.95n00 -.N0N59 ~.Nn57
1.n000 n,n0No n,0000 2.,0nn0 n,nono 0,nonn
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.N532 ,0355 ,0Z40 .N150

«f536 L1250 .1964 2672

X/C 2/C (2/CYCCS(CTH) DELTA ¥ DELTA 72 (DLT Z)COS(DTH)
~.0n0n -.Nn11z -.N108 -.n0ngQ -.N226 -.n21€
.NZSN - n125 -.N121 NS00 -.0250 -.0262
L0500 -.n130 ~oN134 J1000 - 0277 -.N268
L0750 -.N152 ~.0146 .15n0 -. 0303 -.N293
L1000 -.N163 -.,0158 2000 -. 1326 -.0315
.125n -.n172 - 0167 .2500 -.Nn346 -.0334
.1500 -.n1B1 -.N175 3000 -.Nn362 -,0350
1750 -.n188 -.0182 <3500 ~.0376 -.0364
2nnn -.N194 -.N188 «4nNO -.N389 -.N37¢&
.2250 -.Nenn -.0193 4500 .o fann -.n386
.2500 -,NZNS -.0168 «S50N0 -aN&nNg ~.0395
L2750 -.N2ny -.N201 .5500 - 0417 ~oN4n3
3000 -.Ngl12 =.N20%5 <6000 - 0624 -,N&ng
.325n -.N24 -.0207 ,6500 ~.Nu29 -.N414
. 350N -.Nn216 -.N2NY 70NN -.N&32 -.N418
£375n0 -.N217 -.N210 . 7500 -,N43% - N620
LL000 -.n2le -.0211 L8000 -.N436 ~.0621
L4250 -.N718 -.0211 .8500 -.N436 -.0621
L4500 -.n218 -.0210 .9000 -.N435 -, N420
L4TSH -.0216 -.0209 .9500 -.N433 -.na18
.5000 -.N215% -.n207 1.0000 -.N429 -.N415
.5250 -.n212 ~,0205 1.05n0 -, N4a25 -, N410
.5500n -,n209 -.n202 1,1000 -.N419 -.N4NS
.575n =.N206 ~.0199 1.1500 -.Na1? -.N298
6000 -.,ngn2 -.N195 1.2000 ~-o.N4N4& -,N390
.6250 -.0n197 -.0190 1.25n00 -.N394 -.0381
6500 -l,n152 ~.N1ES 1.3nn0 -,0384 -.N370
.6750 -.Nn186 -.N179 1.3500 ~.N37) -,N359
L7000 -.n179 -,0173 1.4000 -.N358 ~.N346
.7250 -.0172 -.0166 1.4500 -.N3432 -.0332
L7500 -,n163 -.N158 1.5000 -.Nn327 -.N316
»7750 -.N154 -eN149 1.5500 -.0309 -, N298
8000 - Nl44 -.N139 1.6000 ~,N289 -.0279
.825n -.0133 -.0129 1.6500 -.N266 -.0n257
.8500 -.0121 ~e0117 1.7000 -.0242 ~.N234
.8750 -.nlng -.010% 1.7500 -.N217 -.N210
.annn -.0n005 -.N091 1.80n0 -.0189 -.N183
. 9250 -.n078 -.0N075 1.8500 - 015% -.N150
<9500 -.0056 -.N054 1.9000 -.0111 -.N108
.9750 -.N0N29 -.,NN28 1.950n0 -,0058 ~.N056
1.000n n,noen n.noNN 2.0000 n.,0n00 N,N000
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Y= -2,2078 Y/R/2= - 1075 CHORD=
SLCEERLDZ/DYLAT SLOPE PCINTS.FPNAM FRONT TN REAR

LNNT3 L 00N3. (1064=,0131-,0202« ,0279=-,0369~,0484=,Nn662~,1157
FOORFEPGrRINEG X/C LCCATIOME FROM FPOANT TO RESR

3393 L4107 ,4821 .5536 .6250 .6964 7679 ,8393 ,%107 ,9821

CHOED AMALE OF ATTACK TN Y-7 Pl ANE= - 64N9DEGREES

tncal ELEVATION

2.0000




Y= -.6803 Y/P/s2= -.N331 CHORD= 2.0000
SILOPESDZ/DX AT SLOPE PCIMTS,FRCM FRONT TO REAR

JNHE3E L N4 360 ,N280 .N212 .N1la8 N0RE .nn?l-.nnhe-.0126-.02]9-.n3an-.n525-.1031
632 6> © 8 CORRESPONDTING ¥/C LOCATICNS FROM FRANT TO REAR

0536 J125f L1964 (2679 ,3393 L4107 .4821 5536 6250 .6964 .T67I .8393 9107 9821
CHORE AMGLE OF ATTACK IN ¥-2 PLAME= «1380DEGREES

tecet ELEVATICN

/¢ 2/¢C (Z/CYICONS(RTH) DELTA ¥ BELTA 2 (DLT ZVYCNS(NTH)Y
~.0nen .N024 L0023 -.0000 .NN48 LNN6T
.N250 .Nhpg .nang .N5n0 .N016 LNNM6
050N -,n0ng -.rON7 100N .16 -.N015
0750 -.NnNZ73 -.0N0z2 L1500 -. 0046 T
Jlnrnn -.N037 -,0036 20NN =-.NNTS - NN72
.126n -,N05n -, NN&B L 25NN -, N10MN - NN96
L1500 -, NNE1 -.0059 <3000 -,N122 ~oN117
.1750 -,NN71 -.NnK8 «3500 -oN141 - 0127
e 0NN -.,n080 - N77 4NN0 -, N1GB0 -.N)55
250" -.NNGeC ~.,NNnBE 4500 -.N177 -.N171
L2500 -.r096 -eNN93 5NN -.N193 ~.N186
.27En -.0104 -.0100 .55n0 -.N2n7 - n200
.2000 -.0110n -.0106 L6000 -.n22n -.n213
.3250 ~-.N116 -.0112 L6500 -.MN232 -.N226
.2500 -.,n121 - N117 L7000 -,0243 -.,0234
L3750 -.n12g -.n122 L7500 ~.N252 -, N244
LA00N ~.0n130 -.N126 .80n0 -.N261 -.0252
,4750 -, N124 -.N129 .85nn -.N268 -.0258
L6500 -.N137 -.0132 .9nnn -.0N274 ~-.0265
L4750 -.Nl40 ~,N1235 .95n0 -.0279 -.N270
L5N0N -, N142 -.N1727 1.0000 ~.0283 -.0274
.£250 -.0143 -.N138 1,0500 ~.N286 - N277
JS500 - N1y -.N"139 1.1000 -.N288 ~.0N270
.575n -.Ml44 -.0139 1.1500 -.n289 -.N279
L6000 -.0146 -.0139 1.2000 ~.N288 -.0278
.6250 -a.N143 ~.0138 1.2500 -~ N287 -.N277
.6500 - 142 ~.N137 1.3000 ~+N28B3 -aN274
<6750 -,N140n -.N135 1.3500 -.0279 -.N270
700N -~.0N137 -,0132 1.4000 -.0273 -.N264
« 7250 -,N133 -.0128 1.4500 -.0266 -.N257
750N -.N129 -, 0124 1.500n0 -oN257 -,N248
« 7750 -.N123 -.N119 1.5500 e 0247 -.0238
LB00D -,0117 -,0113 1.6000 -~ 01234 -.N226
+825n ~-.0109 ~.0106 1.6500 ~«N219 -aN211
.8500 - nlIng -.0098 1.70n0 - 0202 -.N195
28750 -,0092 -.NN89 1.7500. -.N1B4 -.N178
.9n0n -, 0082 -.N0n79 1.8000 -,N163 -.N157
250 -.N0ES -, 00N66 1.8500 -, 1136 ~,0131
.9500 -.N04g ~.0048 1.9000 -, 0099 -.Nn9%
«+ 9750 -,0026 ~.0025 1.9500 -.N052 -.0050
1.0000 n.nono 0.,0000 2.0000 o.n000 p.onOn
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APPENDIX E

COMPUTER PROGRAM LISTING
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This program has been written in FORTRAN IV language for the CDC
Cyber 173 computer system with NOS 1.3 operating system. The program
is briefly described in Appendix A of this report. Minor modifications
to the program may be necessary to achieve successful execution on other
computers, as discussed in Appendix A, The following table is an index

to the computer program listing:

Letter
Name Designation Page
PROGRAM GEOMTRY A 98
PROGRAM WINGAL A 117
SUBROUTINE ETLUP B 118
SUBROUTINE SIMEQ C 120
PROGRAM CTRCUL2 D 123
SUBROUTINE GAMCAL E 144
SUBROUTINE DRAGSUB F 145
SUBROUTINE DRACAL G 146
SUBROUTINE CCAL H 148
SUBRQUTINE CONCAL I 149
SUBROUTINE SNTAN J 150
SUBROUTINE LOGS K 159
PROGRAM ZOCDETM L 162
SUBROUTINE INFSUB M 168
SUBROUTINE SPLINE N 170
SUBROUTINE TRIMAT 0 173

This program is stored under user number 496125E on the NASA/LaRC
computer system, with program GEOMTRY stored in permanent file WDES, and
all other programs and subroutines stored in permanent WDEM. An example
of the necessary control cards for execution of this program appears on the

following page.
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EXAMPLE OF CONTROL CARDS FOR EXECUTION OF CURRENT

COMPUTER CODE AT NASA/LaRC

KUHL+T67T7.CM135000C.

USER

CHARGE »

GET +WDES.

RFL 464000,

COPY s INPUTTAPES,
REWIND,TAPES,
COPYSBF . TAPES.QUTPUT,
REWIND,TAPES,
FTN,I=WNES,STATIC,
LDSET,PRFSET=INDEF,
LGO.TAPES,

REWIND(TAPESD)

RFL+135000.

GETyWDEM,
ATTACH,.FTNMLIP/UN=LIBRARY,
ATTACH,LILRCGOSF/UN=LTIBRARY,
FTNs ISWDFM.R=CGLO,STATIC,

LDSETSLIR=LRCBOSF/FTNVMLIR,PRESFT=TNDEF,

GLO.
EXIT.

21212

WDE SWREM (KUHL)
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86

10

15

20

?5

30

35

40

OO0

PROGRAM LISTING

PROGRAM GEOMTRY

PROGPAM  GFOMTRY (TMPIT«OUTPUT 4 TAPFS=INPUT 4 TAPFA=01ITPUT,TAPE?S,TAPF
150)

NIMEMGTION  XRFF (25)e YREF (PR)e SAR(25)y A(25)e RSAR(25)s X(25)4 YI(
125)s ROTSVI(2)e SA(2)e VROPN(51)s SPY(5042)e KFX(2)y TYL(SN42)y TVYT
2(5042) .

DIMENSTION  LSFG(10)e Z(10), YJ(10)s PJ(10)

PIMENSTION PCTX(50). PCT7Z(%0)

DIMENSTON NTOT(?)e NRRK(?)y TOT(2)e BRK (2}, SFGG(10)

COMMNN  /ALL/ POT M RETAPTESTATEST«TPLSCWISN) «N(400) JPN(40D) 4PV
1400) 4S(400) 4PST(400)«PHT(5N) «7H(S0) yNSSW

COMMON  /MAIMOMF/ TCODFOF JTOTALGAAN(2) oXS(2) ¢ YR (2) oKFCTSI(P) o XREG (2
1542) s YRFG (PSR 42) s AREG (25¢2) ¢« DTH(254?2) «MCN(2542) o XX (25¢2) oYY (25¢2) 4 A
2S5 2542V aTTWD(PE42) «MMCD (P542) 9 AN(P) 477 (254?) o IFLAG

COMMON  /ONFTHPE/ TWIST(?) ¢CREF 4 SREF 4CAVE (CLDF S STRUE (AR ARTRUE 4 RT
1CPHT (2) «CONF TG JNGSSHSY (2) ¢ MSV (2) « KROT ¢PLANG IPLANJMACH,SCWWA (50)

COMMON  /CCRPIPD/ CHORD(S0) o XTE(S0) 4KRITHTSPAN,TSPANA

REAL MACH

RFWIND S0

THIS PPOCPAM TS A SLIGHT PEVISION NF THE GFOMFTRY PROGRAM
DFSCPIRED IN NASA TH D-8090n. RY JOHN E. LAMAR

PRPOGRAM CIRCUL? CONTATINS THF TPRPEFFTZ PLAMF OPTIMIZATION
USING THFE 2=N ADVANCED PANFL THEQRY OF NASA CP=31%4. RY
JOHN M, KUHLMAN, FUPTHERP REFERENCES AND A DFSCRIPTION

OF THF THEORY ARF GTVEN A< COMMENTS IN PROGRAM CIRCULZ2,
PROGRAM ZNCNFETM FOLLOWS THF MEAN CAMRER INTEGPATION PRO-
GRAM OF TN D=-AN90

PART ONE - GFOMETRY COMPUTATION

SFCTION ONF -« INPUT OF REFFRENCE WING POSTTION

1CONFNF
TOTAL
PTEST
OTEST
TWIST(1) 0.

TWIST(2) N.

IF (TOTAL.EQ.N,) RTCPHT (1)=PTCDHT (2) =0,
YTOL = 1.F =« 10

nuan
[~ J~1~2 ]

(cont'd)

PP DD DD

PROGRAM GRFOMTRY T4/74 CPT=]1 STATIC FIN 4,74+485 a1/01/727,

ODINOIA PNV~

13,



66

45

s0

13

60

65

70

T

RN

PROGRAVM GEOMTRY T4/74 OPT=1 STATIC

aNeNsNeNaNeNeNeRe)

MOS0 0

10

PROGRAM GEOMTRY (Continued)

FYN 4,7+485

AZY = 1.E + 13

PITTT = 4, # ATAN(],)

PIT = PITTT /7 2,

RAD = 180, / PITTT

IF (TOTAL .GT, 0,) GO TO 70
RTCDHT (1) = 0,

RTCDHT (2) = RTCAHT (1)

SET PLAN EQUAL TO 1, FOR A WING ALONE COMPUTATON - EVFN FOR A
VARTARLE SWFEP WING
SET PLAN FQUAL T0 2, FOR A WING = TATIL COMAINATION

SET TOTAL EQUAL TO THE NUMRER OF SETS
OF GROUP TWO DATA PROVIDFD

READ (591080) PLANyTOTAL.CREF 4SREF 4 XPREF
IF (EOF(5)) 980,10
IPLAN = PLAN

SET AAN(TIY) FRUAL TO THF MAXIMUM NUMBER QF CURVES PEQUIRED TO
DEFIME THE PLANFNPM PERIMETER OF THE (IT) Pl ANFORM,

SET RTCNDHT(IT) FOUAL TN THF ROOT CHORD HFIGHT NF THE LIFTING
SURFACF (IT),WHNSE PFRIMFTFR POINTS ARF RETNG PEAD IN, WITH
PFSPFCT TO THF WING ROOT CHORN HETGHT

WRITF (h,1060)
DO A0 TT = 1,.1PLAN
READ (Se1010) AAN(IT)oXSUIT) o YS(IT) RTCDHT(ITH

N = AAN(IT)
N = N + )
MAK = 0

IF (IPLAM .FR, 1) PRPTCON = }OM
IF (IPI.AN .FQ, ? JAND, IT FG, 1) PRTCON 10H FIRST
IF (IPLAN .FN, 2 JAND, IT EQ, 2) PRTCON = 10H  SFCOND
WRITF (Ae1070) PRTCOMGMRTCDHTIIT) «XS(IT),¥YS(IT)

WRTTF (A41100)

DO 50 T = 1,01

FEAR (G410P0) YRFG(TTITYoYRFG(IoIT)4DIH(ILIT) sAMCD
XPEG(TLIT) = XRFG(I,1T) - XPRFF

a1/01/27.

PP DDDP>DDDDDDDEDPDPDPDRPDDDDDDRDEDDEDDEBERPDED BRI D

13,35.39

PAGE
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00T

8BS

90

95

100

105

115

120

125

PROGPAM GFOMTRY 74774 rPT=1 STATIC FTN 4,7+495 R1/01/77,

[aNaNal

2¥eNsEasReNe NeNy)

o]

PROGRAM GEOMTRY (Continued)

MCN(T41T) = AMCD
IF (1 ,ERs 1) €0 TO S0
IF (MAK NF, 0 ,0R, MCD(T - 1+1T) NF. 2) GO TN 20
MAK = 1 = 1
20 IF (BPS(YREG(Y =~ 141T7T) = YREG(T4IT)) LLT. YTOL) GO TO 3D
BREG(T = YoIT) = (XRFG(T « 1aIT) = XRFG(I4TTY) /7 (YRFAR(I = 1.1T) =~
1 YREG(IZTT))
ASWP = ATAN(ARFG(] - 1.1T)) # RAD
GO TO 40
30 YRFG(T4IT) = YRFG(I = 1,17
ARFA(T = 1,1T) = A7y
ASwpP = 90,
an J =1 -1

WPITF PLANFNRM PERIVFTER POINTS AND ANGLFe
WRITF (6+1160) JeXREE(JTTIoYREG(JIZIT) oASHP JNTH(JZTT) ¢MCOC(JIT)
DIH(JIT) = TAN(DIH(J.IT) / RAD)
sn CONTINUE
KFCTS(IT) = MAK
WRITF (6+1160) M1 oXREG(NI,IT)sYREG(N]IT)
6n CONTINUF
PART 1 - SFCTION ?
RFAD GROUP » NDATA AND COMPUTF NESIRED wING POSTTION
SET SA(1)9SA(?) EOUAL TO THE SWEEP ANGLF,IN DFGPREFS, FOR THE FIRST
CURVE (S) THAT CAN CHANGF SWEEP FOR EACH PLANFORM
70 RFAD (S541150) COMFIG(SCWeVTCoMACH,CLDES,SA(1),5A(2)
WRITE (6+10090) CONFIG
IF (EOF(5)) 980,R0
80 IF (PTFST NF, 0, AND, QTFST ,NE, 0,) GO TO 1000
IF (SCvw B0, n,} GO TO 100
DO 90 T = 1.50
90 TRLSCW(I) = SCw
GO TO 110
100 RFAD (5,1080) <TA
NSTA = STA

READ (541080) (TRLSCW(T)«TRLSCW(I + 1)+4TPLSCW(T + 2) TRLSCW(I + )

PP DDDDEDDPDED DD

85
R&
RY
88
A9
90
91
92
93
94
95
96
97
98
99
100
101
lo?
103
104
108
1n6
107
10R
109
110
111
112
113
114
115
116
117
118
119
120
171
172
123
124
125
126

13,325,230

PAGE
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101

PROGRAM GEOMTRY (Continued)

CRNAGRAN AEAMTLY 2
FEOGR AN GEAMTELY 7

T1oTALSCW(T + 4)4TRLSCW (] + S)osTBLSCW(T + 6),TRILGCH(T + 7)s1 = 1eNCT A 127

2ha8) A 178

110 DO 360 IT = 1.IPLAN A 179

13p N = AAN(TT) 4 130
Nl = N + 1 A1)

DO 120 I = 1.N 8 137

XREF (1) = XRFR(T.1IT) A 133

YREF(TI) = YRFG(T,LIT) A 134

138 A(T) = ARFG(I.TT) A 135
RSAR(T) = ATAN(A(])) A 136

IF (A(T) .EQ, A7Y) RSAP(T) = PIT A 137

120 CONTINUF A 1138

XREF(M1) = XRFG(NI1,IT) A 139

140 YREF (N1) = YPFG(MI,1IT) A lan
IF (KFCTS(IT) 6T, 0) GO TO 130 A 141

K =1 A 142

SA{IT) = RSAR(1) #* PaAD A 143

GO TO 140 A 144

14S 130 K = KFCTS(IT) A 145
140 WRITFE (6,1120) K.SA({TT),IT A laa

SR = SA(IT) / PAD A 147

IF (ARS(SR « RSAR(K)) AT, (.1 7/ RAD)) GO TN 170 A 14R

C REFFRFNCE PLANFORM CONRPTNATES ARE SIORED IMCHANGED FOP WINGS A a9

150 (o WITHOUT CHANGF IN SWFEP A 150
DO 160 1 = 1,N A 151}

X(I) = XREF(I) A 152

Y(I) = YREF(T) A 153

IF (RSAR(I) LF0Q, PIT) GN TO 150 A 154

158 A(I) = TAN(RSAP (1)) A 155
GO TO 160 A 156

150 A(I) = AZY A 157

160 SAR(I) = RSAP(T) A 18R

X{N1) = XRFF(N)) A 159

160 Y(N1) = YREF(NY) A 160
GO TO 340 A 161

C A 162

c CHANGFS IN WING SWEFEP ARF MADE HEPF A 163

C A 164

16% 170 IF (MCD(K,IT) ,NE. ?) G0 TO 990 A 165
KA = Kk = 1 A 166

DO 180 1 = 1,KA A 167

X{l) = XREF(I) A 168



20t

170

175

1R0

1RE

190

195

200

205

210

PROGRAM

C
C

GFNMTRY T4/74 0PT=1 STATIC FTN 4,7+48% R1/01/27,
Y(I) = YREF(I) A 1A9

1R0 SAR(I) = RSap(I) A 170
DETEPMINFE LFARING FNGF TNTFRSECTIAN RETWEFN FTXFD AND VvARTARLE AN
SWEEP WING SFCTTONS A 172

SAR(K) = SR A 173
A(K) = TAN(SP) A 174

SAT = SR < RSAR(K) A 175

X(K & 1) = XS(TT) + (XREF(K ¢ 1) = XS(IT)) # COS(SAI) + (YREF(K A 176

11) = YS(IT)) = SIN(SAT) A 177
YK & 1) = YS(IT) + (YPFF(K ¢ 1) = YS(IT)) & CNS(SAT) = (XRFF (K A 178

11) = XS({IT)) & SIN(=AT) 4 179

IF (ARS(SR « <AR(K = 1)) LT, (o1 7 RAD)) BC TO 190 A 180
Y(K) = X(K & 1) = X(K = 1) = A(K) & Y(K + 1) + A(K = 1) # Y(K = 1) A }A1
Y(K) = Y(K) / (A(K = 1) - A(K})) A 18P
X{K) = A(K) & x(K = 1) = A(K = 1) & X(K ¢ }) + A(K = 1) % A(K) # ( A 182
IY(K ¢ 1) = Y(K = 1)) A 1R&
X(K) = X(K) / (A(K) - A(K - 1)) A 185

GO TO 200 A 186
ELTMINATF EXTRAMEOIIS RRFAKPOINTS A 1R7Y

190 X(K) = XREF(K = 1) A 18A
Y(K) = YREF(K - 1) A 1R9
SAR(K) = SAR(KX - 1) A 190

200 K = K » 1 A 191
SWEFP THE RRFAKPNINTS ON THF VARIARLE SWEFP PANFEL A 107

(IT ALSO KFFPs SWEFEP ANGLFS IN FIRST OR FOUPTH QUADRANTS) A 193

210 K = K + 1 A 194
SAR(K « 1) = SAT + RSAP(K ~ 1) A 195

2270 IF (SAR(K = 1) ,LE. PIT) G0 TO 230 A 196
SAP(K « 1) = SAR(K - 1) = 23,1415927 A 197

G0 TO 270 A 109A8

230 IF (SAR(K - 1) .GE, ( - PIT)) GO TO 240 2 199
SAR(K = 1) = eAp(K « 1) + 3,1415927 A 200

G0 TO 230 A 201

240 IF ((SAR(K « 1)) LT, .0) 6O TO 250 A 202
IF (SAP(K « 1) = PIT) 2R0,260.260 A 203

P50 IF (SAR(K = 1) + PIT) 270,270.+2R0 A 204
P60 A(K = 1) = AZY A 205
GO TO 290 A 206

270 A(K = 1) = =A7Y A 207
G0 10 290 A P08

2R0 A(K = 1) = TAN(SAR(K = 1)) A 209
290 KK = MCD(K61IT) A 210

PROGRAM GEOMTRY (Continued)

13,25,39
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€01

215

220

225

230

235

240

245

250

PROGPAM RFOMTRY T4/74 0PT=] STATIC FTM 4,74+4R5 R1/01/27.

OO0

PROGRAM GEOMTRY (Continued)

IF (KK JEQ. 1) 60 Tn 300
Y(K} = YSCIT) + (YRFF(K) - YS(IT)) # COS(SAT) « (XREF(K) = XS(IT}}
1 # SIN(SAD)
X(K) = XS(IT) & (XREF(K) - XS(IT)) # COS(SAI) + (YRFF(K) - YS(IT))
1 # SIN(SAD)
GO TO 710
DETERMINE THE TRAILING FDGF INTERSFECTION
RETWEEN FIXFD AND VAPIARLE SWEEP WIMG SECTINNS
300 IF (ARS{PSAR(K) =~ SAR(K - 1)) .LT, (.1 / RAD)) GO TO 2310

Y(K) = XREF(K & 1) = X(K =~ Y1) = A(K) # YPFF(K &+ 1) + A(K ~ 1) #* Y{(
1K = 1)

Y(KY = Y(K) /7 (A(K = 1) - A(K))

X(K) = A(K) # %(K = 1) = A(K = 1) # XPEF(K + 1) + A(K « 1) # A(K)

1% (YREF(K ¢ 1) « Y(K = 1)}
X(K) = X(K) / (A(K) = A(K - 1}}

GO T0 320
310 X(K) = XREF(K + 1)
YI{X) = YREF(K + 1)

320 K = K + 1
STORE REFERENCF PLANFORM COORDINATES ON INROARD FIxFD TRAILIMNG

FDGE
D0 330 I = K,yN}
X(1) XREF (1}

Y(I) = YREF(I)

330 SAR(I - 1) = RSAR(I - 1)

340 DO 350 I = 1.W
XX(IoTT) x¢tn
YY{I.IT) Y(n
MMCD(T,IT) = MCD(IIT)
TTWD(T,IT) = DIH(ILTIT)

350 AS(1,1IT) = A(T)
XX(N1,IT) = X(N1}
YY(N1,IT) = Y(N])
AN(IT) = AAN(IT)

360 CONTINUE

LINE UP BRFEAKPOINTS AMONG PLANFORMS

ROTSV (1) = 0,
ROTSV(2) = 0,
WRITF (6411R0)
DO 480 IT = 1.,TPLAN

PP DD DD

11
21?2
213
?la
215
216
7
218
219
220
221
27?2
2?3
274
2?5
276
2?27
27R
229
230
7?31
23?7
233
234
235
236
237
238
739
240
P41
242
243
244
745
246
74T

249
250
251
252

13,25,39
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1400}

255

260

P65

270

27%

280

RS

290

PPOGRAV GFOMTRY

OO

arn

A0

390

400

410
420

PROGRAM GEOMTRY (Continued)

T4/74 CPT=1 STATTC

NIT = AN(IT) + 1

DC 420 ITT = 14IPLAM

IF (ITT ER, IT) GO TO 420
NITT = AN(ITT) + 1

DO 410 T = YNITT

JPSY = 0

DO 370 JP = 1,NIT

IF (YY(JPWIT) ,E0. YY(I,ITT)) GO TO 410

CONTINUF
DO 3AN0 JP = ],NIT

IF (YY(JPSIT) LTe YY(I.ITT)) 6O TO 390

CONTINUE

GO TO 410

IF (JP FQ, 1) 60 TO 410
JPSY = JP

IND 2 NIT = (JPSV = 1)
DO 400 JP = 1,IND

K2 = NIT = Jp & ?

K1 = MIT = JP + )
XX(K241T) = ¥YX(K1sIT)
YY(K241T) = YY(K1eIT)
MMCND(K24IT) = MMCD(K1,IT)

- AS(K241IT) = AS(K1WIT)

TTWD(K2.IT)
YY (JPSV,IT)

TTHD(K1.1IT)
YY(ILITT)

AS(JPSVLIT) = AS(JPSV = 1,1IT)

TTWO(JPSVLIT) = TTWN(JPSV =

XX{JPSVeIT) = (YY(JPSV,IT) = YY(JPSV = 1,IT)) & AS(JPSV = 1.TT) +
1XX(JPSVY = 1a1IT)

MMCD (JPSVeIT) = MMCD (JPSV =
AN(IT) = AN(IT) + 1,

NIT = NIT + 1

CONTINUE
CONTINUE

SEQUENCE WING CNORDINATFS FROM TIP TO ROOT

N1 = AN(IT) + 1,
DO 430 I = 1,N]

Q(I) = YY(I,IT)

DO 470 J = 1,M)

HIGH = 1,

11T

1.1IT)

FTN 4,T7+4RS

A1/01/27.

D PP DDIPDIDIDCDDPDPDDEDDDDDPPIDDODEPDPDDDBDDIDBDIDDDPRPDDDDPRD

253
254
25%
256
257
258
259
260
261
26?2
263
264
765
266
267
268
7269

13.35,.39
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SOT

295

300

305

30

320

ar5

PROGRAM GFOMTRY 74/T4  0PT=] STATIC

OO0

[2 X aXe]

440

450

460

&70
480

490

500

510

520

PROGRAM GEOMTRY (Continued)

FTN 4,7+4R5

DO 44n T = 14N}

IF ((N(1) = HIRH) GF, N.) 60 TO 440
HIGH = Q(I)

IH =1

CONTINUE

IF (J NE, 1) B0 TO 450

BOTSV(IT) = HIGH

KFX(IT) = IH

Q(IH) = 1.

SPY({Js1T) = HICH

IF (IH LGT, KEX(IT)) GO TD 460
IYL(JWIT) 1

IYT(JWIT) n

GO TO 470
IYL(J,IT)
IYT(JWIT)
CONTINUFE
CONTINYE

0
1

SELFCT MAXIMHV R/2 AS THE WING SEMISPAN, IF ROTH FIReT AND
SFCOND PLANFORMS HAVE SAMF SEMISPAN THEN THE SFCOND PLANFORM 1S
TAKEN TO BE THE wWING,

KROT = 1
IF (BOTSV(1) .GF. BOTSV(?)) KROT = ?
BOT = BOTSV(KROT)

COMPUTE NOMIMAL HORSESHOE VORTEX WIDTH ALONG WIMG SURFACE

TSPAN = 0

ISAVE = KFX(KROT) = 1

I = KFX(XBOT) « 2

IF {1 ,E0, ©) GO TO S00

IF (TTWD(I.KANT) FO, TIWN(ISAVELKROT)) GO TN 510
CTWD = COS(ATAN(TTWD(ISAVF,KROT)))

TLGTH = (YY(ISAVE + 1,KROT) = YY(1 + 1,KBOT)) /7 CTwD

TSPAN TSPAN & TLGTH
IF (1 ,EQ. 0) 60 TO 520
ISAVE = 1

I=1--1

GO TO 490

V1 = TSPAN /7 VIC

R1/01/77.

» I > D> D> DI

PP EEDDDDTEDDDDDIDDPDDDDDDDD

295
296
297
298
299
300
30t
302
303
Ing
305
306
307
anR
3n9
ito
311
317
13
314
315
316
7
318
319
320
321
37?2
323
3?4
325
26
327
328
329
330
33
332
333
334
33%
36

13,35,39
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901

340

345

350

355

360

365

375

PROGRAM GEOMTRY (Continued)

PROGRAM GFOMTRY 74/74 CPT=1 STATIC FTN 4,7+4R5

oA nN

OO

530

540

550

5610

570

580

590

VSTOL = VI / 2

TSPANA = 0.

KRIT = 2

IF (IPLAN FQ, 1) GO TN Gk0

IF (KROT .EQ, ?) KRIT =1}

ISAVEA = KFX(KRIT) - 1

1A = KFX(KBIT) - 2

IF (1A EQ. 0) GD TN 540

IF (TTWOD(IALKRIT) +FO, TTWN(ISAVEA.KBRIT)) 6N TO S&n
CTWDA = COS(ATAN(TTEN(ISAVEA,KRIT)))

TLGTHA = (YY(TSAVEA + 1.KRIT) = YY(TIA + 1.,KRYT)) /7 CTWDA
TSPANA = TSPANA + TLGTHA

IF (14 LEQ. 0) Gn TO 560

ISAVEA = 1A
IA = 1A -}
GO TO <30
CONTINUF

ELIMINATE PLANFORM RREAKPOINTS WHICH APE WITHIN (R/2)/2000 UMITS
LATERALLY

DO 580 IT = 1,IPLAN

N = AN(IT)

Nl = N «+ 1

DO SRO J = 14N

AA = ARS{SPY(JoIT) = SPY(J + 1,1IT))

IF (AA .EQ., 0, .NR, AA ,GT, ABS(TSPAN / 2000.)) GN TO S5R0
IF (AA «GT. YTOL) WRITE (641210) SPY(J ¢+ 1,TT)«SPY(JyIT}
DO 570 1 = 1M

IF (YY(T4IT)  NF, SPY(J + 1,IT)} GO TO 570

YY(I«IT) = SPY(JWIT)

CONTINUE

SPY(J ¢ 141T) = SPY(JyIT)

CONTINUE

COMPUTE Z CONRDIMATFES

CN 620 1T = 1,1PLAN
JM = N1 = AN(IT) + 1,

DO 590 JZ = 1.N1
2Zt47,17) = RTCOHT(IT)
Jz = 1

R1/N1/?7.

P PP OB DDDERDD

337
338
339
340
341
342
343
44
345
346
347
48
349
3s0
as1
352
I3
354
ass
156
357
358
as9
360

37A

13,35.39
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L0T

380

385

390

395

400

405

410

420

PPOGRAM GFOMTRY T4/74 0PT=] STATIC

C
C
C

NOOODTOHMNO

PROGRAM GEOMTRY (Continued)

600 J7 = J7 + 1

610

620

30

640

RS0

IF (J?7 «GT. KFX(TT)) GO TO A10

7Z(J7017) = 77(J7 = 1eIT) & (YY(J74IT) = YY(JZ = 1,IT))

1= 1.1IT)

60 TO €00

M= M -]

IF (UM FQ. KFX(IT)) GO TO 620

ZZ(JMQITY = 72(J% ¢ 1417 & (YY(JMyIT) = YY(JIM & 1,1T)) * TTWD(JM,

117}
GO TO 610
CONTINUE

FTN 4,.74+485

* TTeD(J7

WRITF PLANFORM PFRIMFTER POINTS ACTUALLY USFD JN THE COMPUTATIONS

WRITE (6.1100)

DO 640 1T = 1,TPLAM

N o= AN(IT)

Nl = N + ]

IF (IT +EQ, 2} WRITE (6.1700}

DO 630 KK = 14N

TOUT = ATAN(TTWD(KK,IT)) # RAD
AOUT = ATAN(AS(KK.IT}) & PAD

IF (AS(KK,IT) ,Fr. A7Y) AOUT = 90,

WPITE (6911100 KKoXX(KKoTT)oYY(KKGTIT)9Z7 (KKyTT) oAOUT,TOUTMMCD (KK

11T)

CONTINDE

WRITF (6¢1110) NI«XX(NLoIT)oYY(N14IT)eZ7Z(N1,JT)
CONTINUE

SFLECT WAKE RRFAKPOINTS FOR USE IN CIRPCUL?
NOTE THAT WAKE TINTERSFCTINNS MUST BE INCLUDFD
AS WAKF RREAKPOINTS

THIS AFQUIRFS A SLIGHT CHAMGE IN DIHEDRAL ACROSS
THE INTERSECTION POINT ON RCTH PLANFORMS

IT =1

JKT = 1

JI = JKT « 1

YJ(JKT) = YY(1eTT)

Z(JKTY = ZZ(1.1IT)

PJ(JKT)Y = ATAN(TTWD(1,IT)) # RAD

R1/01/27.

DI ERIDR DRI

3719
3oy
an)

A7
283
R4

aas
an4
3RT
388
ass
390

N

392
393
394
395
396
3a7
39R

399
400

401

402
403
404

405
406
407
408
409
410
411

412
413
414
415
416
417
418
419
420

13.35,30
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801

425

435

440

445

450

455

460

‘PROGRAP GFOMTRY T4/74 0PT=1 STATIC FTN &4,T+4R%

6N

670

680
690

700

710

PROGRAM GEOMTRY (Continued)

YJ(J1) = YY(?.1TY

7(J1) = 72(2.1T)

PJ(J1) = ATAN(TTWD(?.IT)) =« RAD
M= AN(IT)

JEKT = Jl + 1

Nl = M -« ]

YMINT = 0,

DO 6AN J = 1N

YMINT = AMINYI(YMINT.YY(JeIT))
NO 690 Kk = P N}

Kl = KK + 1

JM = T - 1

JMP = KT - 2

K = KKk + 2

IF (YY(KKsIT) ,Fn, YMINT) ¢Q TO 700

IF (YY(K1oIT) LFO. YYU(KKGTT) AND, YY(K2,1IT) 6T, YY(K].IT)) GO TO

1 700

IF (YYUK1eIT) .6Ts YY(KKeTT) (AND, YY(K24IT) «6T. YYIKYe1T)) GO TD

1 700 ,

TOUT = ATAN(TTWD (KK,JT)) « RAD

IF (YY(KKeIT) .NE, YY(K14IT)) GO TO 670
PIIJKT = 1) = BTAN(TTWD(XK1.,IT}) = RAD
GO TO 690

YJ(JIKT) = YY(K1,1IT)

ZIJKT) = ZZ(K1eTT)

PJ(JIKT) = ATAN(TTWO(K1,IT)) @ RAD
IF (PJLJIM2) NE, PJ(IM)) GO TO 680
YJ(JM) = YJ(JIKT)

Z(JdM) = Z(JKT)

PJ{JM) = PJ(JKT)

JKT = g™

CONTINUFE

JKT = JKT + 1

CONTINUE

JKT = JKT + 1

CONTINUE

IF (1T .EQ. IPLAN) 6N TO 710

IT = I7T + 1

GO T0 KS0O

CONT INUF

MOVF PLANFORM Tw( BRFEAKPOINTS VERTICALLY T0O COINCIDE

R1/01/27,

PP PP

421
422
421
424
425
426
427
428
429
430
471
432
433
434
435
436
437
43R
4239
440
44
447
443
444
445
446
447
448
449
450
451
457
453
454
455
456
457
458
459
460
461
462

13,135,209
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jl

60T

465

470

475

4RO

485

490

500

PROGRAM

[a Xz Ny]

C
[
C

[aNel

C

CFOMTRY T4/74 opT=1 STATIC FTN 4,7+4R5S R1/01/27.
WITH POINT AT SAME Y ON PLAMFORM ONF IF Y VALUFS SAMF p 4k3

AND ARS NIFF 7 VALUES,LESS THAN TOLERANCE, DIF? A 464

A 465

IF (IPLAN .FN, 1} GO YO 720 A 466
DIFY = 1.f « 07 A 467
DIF7 = 1.FE - n4 A 458
JKTY = JKT = 1 A 469

NO 720 1C = 140KkT] A 470
YCOMP = YJ(IC) A 4T
72C0MP = Z(IC) A &T2

CO 720 JC = 14JKT1 A 473

IF (ARS(YJ(JC) -« YCOMP) LT, DIFY .AND. ARG (7 (JC) -~ 7COMP) LT, NT A 474
1FZ) 72(JC) = 7C0MP A 4TS
720 CONTINYE A &T6
730 CONTIMUE A 477
A 478

PART ONF = SECTTION THREE - LAY OUT YAWED HORSFSHOF VORTICES A 479

A 4RD

STRUE = 0, A 4R1
NSSWSV (1} = ¢ A 482
NSSWSV(2) = 0 A 4813

MSV (1) = 0 A 484
MSv(2y = 0 A 4B5

DO 820 IT = 1,IPLAN A 4R6

Nl = AN(IT) » 1, A 487

1 =0 A 4ARR

J =1 A 4R9

YIN = BOTSV(IT) A 490

ILE = KkFX(IT) A 491}

1TE = KFX(IT) A 492
DETFRMINE SPANWISE PORNFPS OF HORSESHOE VORTICFS A 493

740 IXL = 0 A 494
IXT = 0 A 495

I =14+1 A 496
CPHI = COS(ATAN(TTWN(ILF,ITY)) A 497

IF (YIN LGE, (SPY{J«IT) 4 VSTOL # CPHI)) 60 TO 750 A 49R8
RORDER IS WITHIN VORTEX SPACING TOLFRANCF (VSTOL) OF RREAKPOINT A 499
THEREFORE USE THF NFExT RREAKPOINT INROARD FOR THE RORDER A Soo
VRORD (1) = YIN A 501

G0 TO 780 A S02
USF NOMTINAL VRRTFX SPACING TC DFTERMINE THF RORDER A 803

780 VBORD(T) = SPY(J.IT) A 504

PROGRAM GEOMTRY (Continued)

13,35,29
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01t

Sns

510

518

520

875

&30

535

R40

545

PROGRAM GEOMTRY (Continued)

PROGOAN GFNMTRY 74/74  0PT=1 STATIC FTN 4,7+4A5
c COMPUTF SURSCRTPTS ILF AMD ITE TO INDICATF WHICH
c BREAKPOINTS AEF ADJACENT AND WHETHER THEY ARF ON THF WING LFADING
c EDGF OR THE TRAILING FDGF

(2 NeNal

760

780

790

AOO

IF (J .GE. N1) GO TO 770

IF (SPY(JeIT) _NF, SPY({J & 1,1T)) GO TO 770
IXL = TXL + 1Yt (JeIT)

IXT = IXT + IYT(JelT)

J=J s+ 1

GO TO 760

YIN = SPY(J,IT)

IXL = IXL + TYL(JeIT)

IXT = IXT + (YT(JelT)

J=J + 1

CONTINUE

IPHI = ILF - 7TxL

IF (J L,GF« N1) TPHI = )

YIN = YIN = YT # COS(ATAN(TTRD(IPHILIT)))
IF (1 ,NE. 1) €0 TO A00

ILE = JLE = IxL

ITF = ITE + IXxT

GO TO 740

COMPUTE COORNINATES FOR CHOROWISE ROW QF HORSFSHOE vorTICER
YQ = (VBORD(I - 1) + VRORD(IYY / 2,

HWw = (VRORD (1) = VRORD(T - 1)) / P,

IM] = T - 1 & NSRWSV (1)

ZH(IMYY) = Z7(TLFLIT) + (Y0 = YY(ILELIT)) # TTWO(ILF,LIT)
PHI(IM1) = TTWP(ILE.IT)

SSWWA(IM]1) = AS(ILE,IT)

XLE = XX(ILE,IT) ¢ AS(ILFLIT) # (YQ = YY(ILF,IT))

XET = XX(ITFSIT) ¢ AS(ITFLIT) # (YQ = YY(ITELIT))

XLOCAL = (XLF = XFT) 7/ TRLSCW(IMI1)

COMPUTF WING ARFA PRNOJECTFD TO THF X = Y PLANF
STRUE = STRUF & X¥LOCAL # TRLSCW(IM]) ® (HWw = 2,) & 2,

NSCW = TRLSCW(IM1)

DO Aln JCW = 1 4NSCW

AJCW = JCW - ]

XLEL = XLE - AJCW #* xLOCAL
NTS = JCW + MSV (1) + MSVY(?)
PN(NTS) = XLFL = 25 # XLOCAL

A1/01/77,

>P>D>PPHMPDPDPDPDBDDPDPDPPDPDEDDDIPPDDPDPDPDDDIPODDPDPDIPDRDDR DD

5nS
5n6
s07
=ng
5n9
10
511
12
511
G514
S15
516
517
18
519
5an
521
g22
6?3
524
525
R?6
s27
528
5?79
530
531
532
533
534
535
536
537
53R
539
S40
4]
K42
543
S44
54%
S46

13,175,239
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T1iT

550

SRE

560

SRS

570

575

R0

5as

PROGRAM GFOMTPRY T74/74 rPT=1 STATTIC

(e EaXs)

(s NeNy)

gan

PROGRAM GEOMTRY (Continued)

FTM 4,744RS

PVINTS) = XLFL - .75 & ¥LnCAL

PSI(NTS) = (IXLF = PN(NTS)) # ASCITFIT) 4+ (PM(NTR) = xFT) # AS(T{

1E«IT)) / (XLE - XxET)
S(NTS) = HW 7 CPHI
Q(NTS) = YO

CONT INUE

MEV(IT) = MSV(IT) + NSC¥

TEST 10 DETERMINF WHFN WING FOOT IS REACHED
IF (VROAD(T) LT, YRFG(1.1T)) GO TO 790

NSSHSV(IT) = T = 1
CONTINUE
M = MQy (1) + MSV(?)

COMPUTE ASPECTY RATI0 AND AVERAGE CHOPD

BOT = -RONT

AR = 4, ®* BOT * ROT / SRFF

ARTRUF = 4, # RNT & ROT / STRUE

CAVE = STRUF / (7. ® ROT)

RFTA = (1. =« MACH # MACH) a# 5

WRITE (6¢1240) M

WRITE (641250) (IToMSV(IT) NSSNSV(IT)eIT = 1,TPLAN)

IF (SCW .NE, n,) WRITE (6,1220) SCW

SCWJK = SCW

IF (SCw EQ, a,) WRITE (6,1230) (TRLSCW(I}<1 = 14NSTA)

APPLY PRANDTL=-GLAUEPT CORRFCTION
DO 830 NV = 1,#

PSI(NV) = ATAN(PSI(NV) / PETA)
PN(NV) = PN(NV) / PETA

830 PV(NV) = PV(NV) / RETA

NSSW = NSSWSV (1) + NSSWSV(?)

JN = 0

DO B50 JSSW = 1,NSSW

CHORD (JSS¥) = 0,

NSCW = TRLSCW(JSSH)

DN R4 JSCW = 1 .NSCW

JN = N o+ 1

CHORD (JSSW) = CHORD(JSS¥) « 2. * (PV(JN) = PN(JN)) # RFTA

81/01/27,.

P BRI DDDDE DD DD

547
548
549
550
551
552
553
554
555
556
557
LT
589
560
E61
567
563
B4
565
566
567
5A
569
570
871
572
573
574
575
576
577
578
579
SRa
sa1
SA?
5R3
584
sas
586
sA7
5a8

13.35.39
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rANS

5aqa

508

600

60n%

615

620

625

630

PROGRAM GEOMTRY (Continued)

PRPOGRAM GFOMTRY T4/74 oPT=1 STATIC FTM 4,7+485
ran CONTINUF
pE( XTE(JSSW) = (PV(JN) ¢ (PV(JN) = PN(JN)) /7 2.} # RFTA

e EaRel

MO

OO0 NHNOOHONO

AGD

PHISU® = 0,

DO RGN IKY = ] NSSW
PHISUM = PHISUM + PHT(IKY)
CONTINUE

FORCE UWSE OF PROGRAM CIRCHUL?

IFLAG = 2

PEAD CHOPD LOAN SHAPES T0 RF USED IN NEXT nVERLAY

READ (S541300) XCFWeXCFT

PEAD TPFFFTZ PLANE DRAG ANALYSIS NATA FOR NEXT OVERLAY
NLLINF=NQ OF LIFTING LINFS

FJFLAG=N, FOR CL CONSTRAINT ONLY

FUFLAG=1, FOP.CL.CM CONSTRAINTS
FUFLAG=2, FORP CL,CP CONSTRAINTS

FJCTL=0, FOR N0 THICKNESS OR PLOTS

FICTL=1, FOP MO THICKNFSSt FLOT MEAN CAMRERS
FJCTL=2. FOR-THICKNESSS PLNT AIRFOIL SHAPFS

FSLP=]1, FOR PUNCHED NUTPUT OF SURFACE SLOPES(SFE PROG 70CDETM)
FSsLp=0, FOR NO PUNCHFD OUTPUT OF SURFACE SLOPFS

NLLINE = IPLAN

JFLAG = 0

READ (5,1020) FJUFLAGWFJCTL.FSLP
JCTL = IFIX(FJCTL)

JFLAG = IFIX(FJUFLAG)

JSLP = IFIX(FSLP)

ICT =0
INC =0
1sT = 1}
ISP = 0
JsT =1
JSP = 0

R1/01/27.

))b))””))))b’))b)bhbb)b)bbbbbhb)vhbbbbb)

589
590
591
592
£93
504
%96
596
597
598
599
600
€01
602
603
6nea
605
L1
607
608
609
610
611
612
612
614
615
616
617
518
€19
620
621
622
623
624
625
626
627
HPR
629
630

13,15,39
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eIt

635

640

650

660

665

670

PROGRAM GEOMTRY (Continued)

PROGRAM GRFOMTRY T4/74 OPT=] <TATIC FTN 4,7+485
JNC = 0
AT70 CONTIMUE

NN OD

RRO

pog

ano

ICT = ICT +

JF (1CT 6T, NLLINE) GO Tn BS0

REAN (541020) PRX(ICT)TOT(ICT)
NBRK(TCT) = IFIX(RARK(ICT))
NTOT(TCT) = TFIX(TOT(ICTH)

ISP = ISP + NRPK(ICT)

IST = IST + INC

NRRJY = NRRK(ICT) -~ 1}

JSP = JSP + NPRY

JST = JST ¢+ UNC

READ (S91020) (SFGG({I)el = JSTyJSP)
DO B8R0 I = JSTWJSP

LSEG(T) = IFIX(SFGG(I))

INC = NBRK(ICT)

JNC = NRRJ

GO TO RTO

CONTINMUE

CRBM = 0,

IF (JFLAG JEN, 0 0P, JFLAG ,EN, 1) GO TO 900
PEAD (541030) CRRM

CONTINUE

WRITE (6+1050) XPREF

READ THICKMESS DISTRIRUTION FOR USE IN ZOCDETM
THIS DATA MUST AF SPECIFIED CONLY IF JCTL IS NOT ZFRO
SPECIFY PERCENT x/C TABLE ,FOLLOWED RY T/2€C TARLE

IF JCTL IS NOT 7FRO, THEN LANGLEY PLOTTING SURROUTINE
INFOPLOT IS USED TO PLOT THE DESIGNED AIRFOIL SECTIONS
IN PLANES NORMAL TO THE WING PLANE, OR THE CAMRER SURFACE

ONLY ONE THICKNFSS DIST FOR ALL SPAN STATIONS MAY
BE SPECIFIED

N75 1S NN OF PCTXsPCTZ VALUES SPECIFIED., WHFRE PCT?
IS ONF HALF OF TNTAL MAX THICKNESS OVER LOCAL wINA
CHORD

N7S MUST BE LFSS THAN &1

R1/01/27,

PP ERPEPDPIDDIDDDIEPEDDDEDPDDDDDEDERDDDDDEDDD DD

631
632
633
634
635
636
637
638

39,

€40
641

642
643
fas
645
646
64T
648
649
650
651
€52
€53
654
655
656
657
658
659
660
661
662
663
664
£65
666
667
66R
669
670
671

T2

13,135,309
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1A%

675

6RD

685

690

695

700

To0%

710

PROGRAM GFOMTRY

910

920

Q30

940

950

Q60

a70

arn

69N

T4/74

0PT=1 STATIC

PROGRAM GEOMTRY (Continued)

IF (JCTL «EQ, 0) GO TO 910
IF (JCTL «E0, 1) GO TO 9)0

READ (Ss1020) FNZS
N2S = IFIX(FN7S)

READ (5+1040) (PCTX(I)es1 = 1,NZS)
READ (S5+1040) (PCTZ(I)sI = 1,N2ZS)

CONTINUE

IF (M ,GT, 400) GO T0O 940
NSW = NSSWSV (1) + NSSWSV(2)
IF (NSW ,GT, S0) GO TO 930

ITSV = 0
DO 920 IT = 1,IPLAN

IF (AN(IT) (LE, 25.) GO To 920
WRITE (6,1280) IT+AN(IT)

ITsV = 1
CONTINUE

IF (ITSV .67, 0) GO TO 960

GO TO 950

WRITE (6,1270) NSW
€0 TO 960

WRITE (6451260) M
GO TO 960

REWIND 25

WRITE (25) BOToMeRETAGPTESTATESTTRLSCHW N PNyPV,S,PST4PHI47H,NSSW
1y TWIST4CREF ySRFF 4CAVE sCLOESsSTRUE s ARy ARTRUE yRTCOHT ( CONFIG9yNSSWSV 4 M
2SVeKBOTePLANGTPLANJMACH,SSWWA yCHORD g XTE o KBIT, TSPAN, TSPANA 4 XCFVW ¢ XCF
3T, IFLAGeYREG(141) s YREG(142) yALLINFNTOTINARKJLSEG Yo7 4PJsSCWUIK,UF

4LAGyCRBM 4 VBORD o XPREF 4PCTX 4PCTZ9NZSsJCTL 4 JSLP

END FILE 25
WRITE (£41290)
WRITE (S0+1310)
GO T0O 970

TOTAL = TOTAL - 1.
WPITE (50,1320)
CONTINUF

END FILE 50

ST0P

ICODEOF = 1

WRITE (641130) CONFIG
GO TO 960

ICODENF = 2

WRITE (64+1140) X,IT

FTN 4,7+485

81701727,

PP PP PP PD>

673
674
675
676
677
678
679
680
681
fA2
6A3
604
6RS
686
687
688
689
690
691
692
693
664
695
696
697
698
699
700
701
T02
703
704
708
T06
707
708
709
710
711
712
713
714

13,3%,39

PAGE
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ST1

720

730

740

750

755

PROGRAM

OO

PROGRAM GEOMTRY (Continued)

CEOMTRY 74/74  0PT=1 STATIC

GO TO <6n

1000 ICONEQF = 3
WRITE (hell7ny PTESTLOTFST
GO TO 960

1010 FORMAT (3F10,44F10.7)

1070 FORMAT (10F5,0)

1030 FORMAT (3Flo,n)

1nap FOPMAT (6F10,.0)

1050 FORMAT (/45X,20HX SHIFT OF ORIGIN = +F10.446H HNITS/)

1060 FORMAT (1H1//63X,13HGEFOMETRY NATA)

1070 FORMAT (//7/745X4A)10¢??HRFFFRENCE PLANFORM HAS,13,7H CURVES//12Xs19H
1ROOT CHORD HFTGHT =4F14.R¢4Xy29HVARTARLE SWEEP PIVOT POSITION,4X,.6
2HX(SY =oF12,5.5X46HY(S) =.F12,5//46X,40HRAEAK POINTS FOR THE REFFR
JENCF PLANFORM /)

1080 FORMAT (8F1n,s)

1090 FORMAT (1H1//47X,1THCONFIGURATION NO,sFB,.0/)

1100 FORMAT (22X oSHPOTNT 46X s 1HX g 11Xe1HY s 11X91H7 410X +SHAWFFP,TXyAHDTHFNR
1AL 44X ¢ AHMOVE /6RYX SHANGLF s RX ¢ SHANGLE « 6X « 8HCONFE /)

1110 FORMAT (20Xe15,3F12.5,2F14,5,16)

11270 FORMAT {/40X,SHCIIRVE,I13+49H IS5 SWEPT,F12.5,20H DEGRFES ON PLANFORM,
113)

1130 FOPMAT (1H1///41X+43HFEND 0F FILE ENCOUNTFRFD AFTER CONFIGURATION.F
17.0)

1140 FORMAT (1H1///18%445HTHF FIRST VARTARLE SWEFP rURVE SPECIFTED (K =
1s13444H ) DOFS NNT HAVE AN ¥ CODE OF 2 FOR PLANFORM,14)

1150 FORMAT (5F5,147F10.4)

1160 FORMAT '(26X4T15.2F12,542F16,5+4X,T4)

1170 FORMAT (1H1///1%X.3RHFRROR - PROGRAM CANNOT PROCESS PTFST =,4FS5.1,412
1H AND QTEST =,F5,1)

11R0 FORMAT (//4AX,3S5HRRFAK POINTS FNR THIS CONFIGURATINN//)

1190 FORMAT (28X ¢SHPOINT 46X e THXaJ1X91HY 11Xy SHGWEFP 410X AHDTHEDRAL 47X 44
1HMOVE /3RX o 3HRFF 4 OX e 3HRFF 4 10X 9 SHANGLE ¢ 11X 9 SHANGLE ¢ X ¢ 4HCODE /)

1200 FORMAT (/52X.2RHSFCNAND PLANFORM BRREAK POINTS/)

1210 FORMAT (////25%,34HTHF RRFAKPOINT LOCATED SPANWISF AT,F11,5,3%X,20H
1HAS RFEN ADJUSTFN TOWF9.5////)

1220 FORMAT (/43X eFR,0441H HORSESHOE VORTICES IN FACH CHORDWISF ROW)

1230 FORMAT (/23X,9RHTARIF OF HORSESHOE VORTICFS IN FACH CHORDWISF ROW
1(FROM TIP TO ROOT PECINNING WITH FIRST PLANFORM)//25F5,0/25F5,0)

1240 FORMAT (///33XT5.626 HORSFQHCE VORTICES USED ON THF LFFT HALF OF T -

FTN &,7+485 R1/01/7Te

715
716
n7
718
719
720
72)
77?7
723
774
725
T26
727
728
779
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
T49
750
751
752
753
754
755
756

13,235,239

PAGE
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911

PROGRAM GEOMTRY (Conciuded)

PROGRAM GFOMTRY T4/774 0PT=]l STATIC FTN 4,7+485% R1/01/727., 13,35.39 PAGFE 19

1HE CONFIGURATION//50X s 36HPLANFORM TOTAL SPANWISE/) A 757

17250 FORMAT (S2XeI14410Xe13,11X,14) A 758

1760 FORMAT (1H1//10%,16,93HHORSESHOE VORTICES LAINOUT, THIS IS MORE TH A 759

760 1IAN THE 400 MAXIMUM, THIS CONFIGURATION IS ABORTED,) & 760
1270 FORMAT (1H1//10X,16,101H ROWS OF HORSESHOE VORTICES LAIDOUT, THIS A 76]

1IS MORE THAN THF S0 MAXIMymM, THIS CONFIGURATION IS ARORTED,) A 762

1280 FORMAT (1H1//10X,8HPLANFORM,1644H HAS+16,74H RREAKPOINTS, THE MAXT A 763

1MUM DIMENSIONED 1S 25, THF CONFIGURATION IS ARORTED,) A T6s

765 17290 FORMAT (///45%,2AHMINIMUM FIELD LENGTH = 63000) A 765
1300 FORMAT (6F10,4) A 766

1310 FORMAT (35H#COMPTLE VLMCDRAGS +VLMCCIR2,VLMCZOC) A 767

1320 FORMAT (1BHaCOMPILE VLMCDUMMY) A T6R
END A 769~
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PROGRAM WINGAL 74

OVERLAY
PROGRAM
COMMNN
1400) 4S¢(4
COMMONM
1CDHT(2) »
2HeXCFToY
.COMMON
COMMON
COMMON
coMmMNN
coMMON
REAL WMA

VORTE

PEWIND 2
READ (25
1TWIST,CR
2V 4KROT.P
32 IFLAGWY
4AGsCRRM,

WINGTL =
RECALL =

CALL OVE

PROGRAM WINGAL

/74 0pPT=1 STATIC FIN 4,T7+4RS

(HINGTL Na0)

WIMGAL (NUTPUT  TAPFE=OUTPUT,TAPEINTAPF20 ¢ TAPE?S ¢ PUNCH)
JALY /7 ROToMRFTAGPTFSTeOTEST+TBLSCW(SN) 4R (400) 4PN(600) 4PV (
00) PST(400) 4PHT(S50) «7H(50) ¢NSSW
/ONFTHRE/ TWIST(2) +CREF ¢SREF¢CAVE ,CLNFS«STRUE 4AR+ARTRUE «RT
CONFIGNSSWSY (P) eMSV(2) sKROTJPLAN IPLANJMACH, SSWWA (S0) 4 XCF
REG(142) «CRRM,VRORN (S1) s XPREF
/TOTHRF/ CIR(400)

/CCPRIAN/ CHORD(50) 4 XTE(5N) «KRIToTSPAN, TSPANA

ZIMK/Z. NTOT(2) oNPRK(2) oLSEG(10)«YJ(10)47(10)+PJU(10) ¢SCWIK
/JK2/7 PCTX(50)4PCT7(50) 9N7SsJCTLWJSLP

7FENM/ NSPT (4) sNLLINF 4 JFLAG

CH

X LATTICF AFRODYNAMIC COMPUTATION

5

) BOT WM RETAPTFSTATESTaTRLSCWN a0 4PN4PYS4PSTPHI7H4NSSH,
EF ¢ QREF o CAVE ,CLDFS4STRUESARyARTRUE 4RTCNHT s CONF TG 9y NSSWSV o MS
LAN, TPLANGMACH, SSHWA,CHOPD s XTEWKRT T TSPAN, TSPANA S XCFW 4 XCFT
REG(141) o YREG(142) yNLLINE JNTOToNRRK oL SFGeYUJe74PJe SCHIKJFL
VROPD ¢ XPREF ¢ PCTX ¢ PCTZ ¢NZS o JCTL o JSLP

ELWINGTL.
6HRECALL

RLAY (WINGTL,1404RFCALL)

CALL OVERLAY (WINGTL,240,RFCALL)

sTOP

READ (S)
RFAD (S
WRITE (6

FORMAT (
END

10)
*10)

1x)

PP PP IS

R1/01/27,

et nh bl gl pud bt aed pud b o
DDINDIAN L WN=IODRNITU > W -

NVVNNNNNVNNINYN
WNRAAPF LGN =D

W W\
-0

‘a

[P RS RN RS RH] ww
"OQQG\'J\.'UN



811

10

15

20

7

an

a5

40

SURPQUITINF FTLUP

10

20

30

40

A0

70

SUBROUTINE FILUP

74/74  ©PT=) STATIC

SHRRONTINE FTLUP (XeYeMeN VAR VARD)

#22NOCYMENT NATF 09-12=-69
MONTFICATION OF I_TRRARPY INTERPOLATION SURPNITINF

DIMENSTION WVARTI(1)s VARD(1)e V(3)e YY(2)

DIMENSTION TT1(43)

INITIALIZE ALL TNTEPVAL POINTFRS TO ~1.0
DATA (TI1(JYed=1443) /4301y
MA = TARS (M)

ASSIGN INTFRVAL PNIMTFR FOR GIVFN VARTI TARLF

THF SAME POINTFR WILL RF USED ON & GIVFN VARY TARLF FVERY TIME

LT = MOP(LOCF (VART(1))447) + 1
I =11t

IF (1 ,GE« 0) GO TO A0

IF (N ,LT. 2} f0 TO 60

MONOTANICITY CHFCK

IF (VART(P) = VARI(1)) 2n,470,440
FRROR TN MONATONTCITY

K = LOCF(VARI (1))

PRINT 1709 JeK o (VART (J)ed = 19N) o (VARD(J) sd = 14N)
sToP

MONOTONIC DFCRFAGING

D0 30 J = 2

IF (VART(J) -« VADI(J = 1)) 30s10410
CONTINUE

GO T0 60

MONNTONIC INCRFASING

DO 50 J = 2,N

IF (VAPI(J) = VART(J = 1)) 10410450
CONTINUF

INTERPOLATION

IF (1 ,LE, 0) 1} 1

IF (I ,GE. M) 1 N -1

IF (N ,LE. 1) G0 TO 70

IF (MA NE, 0) Gn TN R0

ZFRO ORPDER

Y = vARR(])

G0 TO 160

LOCATF T INTFRVAL (X (T)aLF Y LTX(14+1))

n i

{cont'd)

FTM &4,7+4485

SUPROUTINE RFVTSFP NT7-07-A9 H#asnusgsse

FOR MONOTNNICTITY CHFCK

A1/701/27..13,3R, 24

QWD NE DN~

MOV IIDVIIDIVIIDITDIDNDIDDDINDNIID D ODOIT U TUD BDIIBILDD
.
A\

PACE

1



611

45

50

s&

&0

€S

70

75

an

SURPQOUTINF FTIUP T4/74 0OPT=1 STATIC FTN 4,7+48%

SUBROUTINE FILUP (Concluded)

A0 IF ((VARI(I) « X) # (VART(I ¢« 1) = X)) 110,110.90
IN GIVFS DIRFECTINN FOR SFARCH OF INTERVALS
90 IN = SIGN(1.0o(VARI(T # 1) = VARI(T)}) # (X « VARI(T)))
IF x OUTSIDF FNDPOINTS, FXTRAPOLATE FROM END INTERVAL
100 IF ((I + IN) LF, 0) GO 7O 110
IF ((I +« IN) ,GE, N) GO TO 110
1 =14+ 1IN
IF ((VARTI(I) « X) # (VARI(I + 1) = X)) 110,110,100
110 IF ¢MA LEQ. 2) GO TO 120

FIRST ORDER

Y = (VARD(I) # (VARI(I ¢ 1) = X) = VARD(I « 1) # (VARI(I) = X)) /
1(VARTI(I ¢ 1) = VARI(I))

GO 70 160

SECOND ORDER
120 IF (N LEQe ?2) GO TO 10
IF (I JE0e (N = 1)) GO TO 140
IF (1 ,EQ, 1) GO TO 130
PICK THIRD POINT
Sk = VARI(I & 1) = VARI(T)
IF ((SK # (X = VARI(T = 1))) LT, (SK & (VARI(T + 2} - X)}) GO TO
1140

130 L = 1
GO TO 150

140 L =1 -1

160 V(1) = VARI(L) =~ X
V(?) = VARI(L + 1) - X

Vi3) VARI(L + 2) - X
YY(1) = (VARD(L) ® V(2) = VARD(L + 1) # V(1)) / (VARI(L + 1) = VAR
1Ly :
YY(?) = (VARD(L + 1) ®# V(3) = VARD(L + 2) @ V(?)) / (VARI(L + 2) =~
1 VARI(L + 1))
Y = (YY(L) # v(3) = YY(P) & V(1)) / (VARI(l + ?) = VART(L))

160 IT(LT) = 1
RFTURN

170 FORMAT (1H1,50H TARLF RFLOW OUT OF ORDER FOR FTLUIP AT POSITION
1154731 X TARLF IS STORFN IN LOCATION ,06,//(RR15,R))
FrMR

(Cont'd)

PIDIIVPIIIIDIDDIDIIPIDNITIDDNDDYIVTITIIIDODDUDIDVID

A1/01/27, 13,38.34

43
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45
46
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SURPOUTINF STMFQ

1n

20

40
50

f0

70

an

an

1nn

SUBROUTINE SIMEQ

74/74 opT=] STATIC

SURROUTINE SIVNFR (AyNyByMDETERM4IPIVOTyNMAX, ISCALF)

SOLUTION OF SIMULTANEOUS LTNFAR,EQUATIONS

##8 DOCUMENT DATE 08-01-68 SURBROUTINE REVISFD 0R=N1-6A8 snsatidnas

DIMENSTON TPIVOT(N), A(NMAX.N)s B(NMAX,M)

EQUIVALENCE (TROWsJROW) e (ICOLUM4JCOLUM),

INITIALIZAYION

ISCALF = 0

R1 = 10,0 #&# 100
R2 = 1,0 /7 R}
DFTERM = 1.0

DO 20 J = 14N
IPTVOT(J) = O

DO 380 1 = 1,N

SEARCH FOR PIVAT ELFMENT

AMAX = 0,0

DO 70 U = 1N

IF (IPIVOT(J) =~ 1) INeT0,30
DO 60 K = 1,N

IF (IPTIVOT(K) = 1) 40,460,390

IF (ARS(AMAX) = ARS(A{JyK))) S0+60460

IPOYW = J

-ICOLUM = K

AMAX = A(JsK)

CONTINYE

CONTINUIE

IF (AMAX) 9N4R0,90

DFTFRM = 00

ISCALF = ¢

GO TO 390

IPTVOT(ICOLUMY = IPIVOT(ICOLUMY + 1

INTFRCHANGE ROWS TO PUT PTVCT ELFMENT ON

IF (IR0W = TJCOLUM) 1004140,100
PFTERM = «NFTFRM

PO110 L o= 14N

SweP = B(TRCML)

(Cont'd)

FTN 4,7+485

(AMAY 4 T,SWAP)

NTAGONMAL

MO0 ONANANODNDNONONODOOO0O0ODDDOOONDNND

R1/01/27.
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121

45

50

55

60

65

To

75

80

SURROUTINF SIMFQ

MO

s Mgl

120

130
140

160

170

1R0
180

200

210

220

230

240
250

260

270

SUBROUTINE SIMEQ (Continued)

T4/74 OPT=1 STATIC FTN 4,7+485

A(TROW,L) = A(ICOLUM,L)
A{ICOLUMIL) = SWAP

IF (M) 1409140,)20

DO 130 L = 1M

SWAP = B(IROW,.L)
B(IROW,L) = B(ICOLUM,L)
B(ICOLUMsL) = SWAP
PIVOT = A(ICOLUM,ICOLUM)
IF (PIVOT) 150,480,150

SCALE THE DETFRMINANT

PIVOTI = PIVOT
IF (ARS(DETERM)
DETERM = DETERWM
ISCALE = ISCALF
IF (ARS(DETERM)
DETERM = DETFRM
ISCALF = ISCALF
GO TO 210

IF (ABS(DETERM)
DETERM = DETERM
ISCALF = ISCALE
IF (ARS(DETERM)
DETERM = DETFPM
ISCALF = ISCALF
IF (ARS(PIVOTI)
PIVOTI = PIVOT!
ISCALF = ISCALE
IF (ARS(PIVOTI)
PIVOTI = PIvoTl
ISCALF = ISCALF
GO 70 270

IF (ARS(PIVOTI)
PIVOTI = PIVOTI
ISCALF = ISCALF
IF (ARS(PIVOTI)

R1) 180,160,160
R}
1
R1) 210,1704170
R1

*+ N1 + N1

R?) 190,190,210

R?2) 200,200,210

R1) 240,220,220

R1) 270,230,230

N1 NV o5
P
—

R?) 25042504270

R?) 260,260,270

21 &1 1 80

PIVOTI = PIvoTy RY
ISCALF = ISCALF 1
DETERM = DETERM PIVOTI

DIVIDE PIVOY POW BRY PIVOT FLEMENT

81/701/27, 13,38,34

IzEesBeRsReNs N RsNeNoEs RN N N No Ne NoNo Ro Ny Ne Ny o Ne No R Ne Ne v Ne N Ne Ne Ne Xe Rz N N2 N N2 Ka )

43
44
45
46
47
48
49
S0
St
&2
53
54
58S
56
87
58
89
60
61
62
63

PAGE
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85

90

95

100

105

[aXaXz]

SYURPOUTINF STMFQ

280
290

3o0n
310

3z0

330

340
350

260
a7o0
age
390

SUBROUTINE

T4/74 opy=1 STATIC

DO 290 L = 1N

IF (IPIVOT(L) - 1)
A(ICOLUMSLY = A(TCO
CONTINUE

IF (M) 320,320,300
DO 310 L = 1.M
B(ICOLUM,L) = A(TCOLUML) / PIVOT

PA0+2%90,390
LUMsL) /7 PIVOT

REDUCE NON=-PTIVOT ROWS

DO 380 L1 = 1N

IF (L1 - ICOoLUM) 330,3A0.230

T = ALl ICOLUMY

DO 350 L = 14N

IF (IPTVOTIL)Y « 1) 34043504390
A(L1sLY = A(LYIsL) = ACICOLUM,L) # T
CONTINUE

IF (M) 3809300360

DO 370 L = 1.V

B(L1sL) = B(L1sL) - R{ICOLUM,L) & T
CONTINUE

RETURN

END

SIMEQ (Concluded)

FTN &4,74485

OO0 NHOHNND

a1/01/77,

85
86
/Y
88
a9
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108~

13.38,.34
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PROGRAM CIRCULZ2

OVFRLAY (WINGTL «10)

PROGRAM  CIRCUY. ?

DIMENSTON A(53,53)¢ CDOPAG(S3)y TPTVOT(53), NMA(2), PPP(S50)e 77H (S
11)e YR(SN)s YC(SN)e TYU(53,53)y T2(53+53)9 TI({F3e53)¢ T4(S53453)0 T5
2(53453)s TH6(5453) e PKK(SN)s XTT(S])

DPIMFMSTON  YINT1(50)e YINT2(S0)y CORDI(50), CORPDZ2(50)s XT1(SN)e XT
12(50) ¢ WN{2)s YY(2)

DIMENSTION CKP(S1)s CKM(51)s CRI(SN)

DIMEMSION PFRIF(10)e YUK (50), ZJK(50) ¢ PUK(S0)s DTHETA(10) s RGAM({(
151)s AINT(6) °

DIMFENSION PP1(400¢1)s YCTR(100)

DIMENSTION CBD(%3)

COMMON  /ALL/ POToMyRETAPTESTOTFST,TALSCW(SN) oN(400) +PN(4NN) 4PV (
1400) ¢S(400) 4PST(400) PHI(SN) 4ZH(SN) ¢NSSH

COMMON  /ONETHRF/ TWIST(2) ¢CREF ¢SPEF ¢CAVE CLNFSsSTRUFARGARTRUF 4,PT
1CNHT (2) ¢ CONF TG4 NSSHWEY (2) ¢MQV (2) s KRNT4PLAN TPLANGMACH s SSWWA (S0) o XCF
2WsXCFToYREG (142) «CRPM.VRORN (5]1) s XPREF
COMMNN  /TOTHRF/ CIR(40D)

COMMON  /CCRRNG/ CHORD(S0) ¢ XTE(S50) 4KRIToTSPAN,TSPANA
COVMON /COR/ CORSUM

COMMON  /JMK/ NTOT(2) ¢NRPK (2) oLSEG(10) s YJ(10)e7(10)+PJ(10),4SCHJIK
COMMON  /TELZ TOLSTOLZ

COMMON  /SEfR/ SJUK(S0)

COMMON  /FEN/ NSPT({4) +NLLINE 4 JFLAG

THIS PROGRAM PFRFORMS A TRFFFTZ PLANE OPTIMIZATION

T0 COMPUTE THF ROUND CIRCULATION DISTRIBUTION FOR
MINIMUM INDUCFD DRAG FOP ONE OP TWO SYMMETRIC, INTER-

ACTING SURSONTC PLANFORMS, AN ADVANCED-PANFL THEORY
DEVELOPED INM NASA CR=3154, JUNE, 1979, IS USFD,

THIS PROGRAM HAS BEFN WRITTEM BY DR. JOHN M, KHHLMAN,
DEPT, NF MECHANICAL ENGRNG, KMECHANICS, OLD DOMINTON
UNTVERSITYs NORFOLK, VA, 23508,

UNDER NASA GRANT NSG-1357, DR. JOHN F, LAMAR, TECH=
NICAL MONITOR,

AN OPTIMIZATION CODE ORIGINALLY WRITTEN TO IMPLEMFNT THIS
THEORY HAS RFEN NESCRIREN IN A USFR'S MANUAL, 0DU RESEARCH
FOUNDATION TECHNICAL PRNGRFSS REPORT DATED NOVFMRER,1979,
GRANT NSG=1357 (FEDP DOC,) MODIFICATIONS AND ANDITTIONS TO THTS
THEORY TO ALLOW TMPLFMENTATION IN THE CUPRENT NESIGN CODE

HAVE PEEN DFSCRTIRED TN A PAPFR BY J, KUHLMAN PURLISHED

(cont'd)

DIDVDIOVIVUITITIUIITIVVIITIVITIIIIVIUIITIIITITIDIOOIODD

PPOGRAV CTFCUL? T4/76 rPT=1 QTATIC FTN 4,7+485 R1/01/27,
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45

50

55

60

65

70

73

80

PROGRAM CIRCUL? T46/74 0PT=] STATIC

oo

10

20

PROGRAM CIRCUL2 (Continued)

FTN 4,7+485

IN THE ATAA JOURNAL OF ATRCRAFT, VOL 17, NO 9, SEPT, 1980,

PP 64R-655, SIMILAR MATFRTAL IS ALSO DESCRIRER IN

IN ASME BOOK NUMRER G00147, TITLED wAFRODYNAMICS OF TRANS-
PORTATION"y JUNE, 1979,

A USERS MANUAL FOR THIS CODE HAS BEEN WRITTEN AND WILL BE AVATL-
ARLE SOMETIME IN THF SPRING, 1981,

THF THFORY ASSHMFS THE UNDISTORTED WAKES TO BE BROKEN 11IP INTO
A NUMRFR OF FLAT, FINITE PANELS, THE WAKE VORTEX SHEFT
STRENGTHS ARF ASSUMED TO VARY IN A PIECEWISE LLINEAR FASHION
ON EACH OF THFSE WAKF PANFLS, ANALYTICAL FEXPRESSTONS ARE
DEVELOPED FOR THF INDUCED NORMAL VELOCITIFS AT ANY POINT ON
THE WAKE USINE THE AIOT-SAVART LAW, THESE ARF THFN USED TO
WRITE AN ANALYTICAL EXPRESSION FOR THE INDUCEDN DRAG COFFFICIENT
AND THE LIFT , PITCHING MOMENT AND WING ROOT RFNDING MOMENT
COEFFICIENTS, FINALLYy ANALYTIC EXRESSIONS FOR DFRIVATIVES
OF EACH OF THF CNEFFICIFNTS IN TERMS OF THF UNKNOWN WAKE
VORTEX SHEET STRFNGYHS ARE USED TO OBTAIN BRY A DIRFCT METHOD
THE WAKE VORTEX SHEET STRFNGTHS FOR MINIMUM INMDUCFD DPRAG
SURJECT TO LIFT AND EITHER A PITCHING MOMENT OR A RENNING
MOMENT CONSTRAINT, THESE WAKE STRENGTHS ARF THEN INTEGRATED
TO ORTAIN THE oPTIMUM BOUND CIRCULATION, WHICH IS THEN

USED IN PROGRAM 70CDFTM( TAKEN FROM NASA TN D=R090) TO
COMPUTF. THE NPYIMUM CAMBFR SHAPE AT THE DESIGN POINT,

JE = 0
NTOTT = 0
DO 10 T = 1,NLLINE

JE = JF + NRRK(I)

NTOTT = NTOTT « NTOT(I)
CONTINUE

NSV = NSSWSV (1) + NSSWSV(?)
If (NTOTT .LF, S0) GN TO 20
WRITE (641400

sTOP

CONT INYE

MNSCWJUK = IFIX(SCWJK)

TOLC = (BOT # 15,F - 05) u# 2

al1/01/27.

DD TDOITT0IDITTIVITOIOODIDIVODODOUOIDIOODITIIDTIOTOUTTOUDOTOO

43
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4S5
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48
49
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52
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64
65
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69
70
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2t

85

90

95

inn

105

120

125

PROGRAM CIRCUL? T4/74

40

50

60

n

opPT=} STATIC

NMA (1) = NMA(?) = 0

PI = 4, * ATAN(].)

RAD = 1RO, / P]

ROTL = APS(TSPAN)

ROL = ARSI(TSPANA)

DO 30 T = 1MNSY

K1 = (1 = 1) # NSCWJUK + 1
YCTR(Y}) = O(K1})

CONTINUF

NTOT) = NTOTT + 1}

MTOT3

1.NTOT3

CDRAG(I) = 0.
DO 40 J = 14NTOT3
A(TeJ) [1 )8
SCwWMIM 20,
DO 50 1 = 1,4NSSW
SCWMIN = AMIN] (SCWMTN,TRLSCKW (1))
NSCWMIN = SCWMIN
11 =1
NSV1 = NSSWSV(])
NSV2 = NSSWSV(?)
DO 90 1 = 1,IPLAN
NSVI = NSSHSY(T)

= MSV(1) + (T = 1) # MSV({2)
ID = 1C + 1

= N&V]1 + (T = 1) = NSV?
YCAT = YREG(1.I)
DO 70 J = 14NSVI

=g+ (I - 1) * NSV]
I1 = 11 + TRALSCW (JJ)

= NSVI = J + 1
ITL = TRLSCW(1?7)
ID = In « ITL
IA = ID + ITL

IF (IA «GT. IC) YCAT = YCAT =~ S{ID)

IF (IA .GT. IC) GO TO 60
YCAT = YCAT - S(IN} - S(IM)

17 = 17 = 1
YR(IE) = YCAT
CONTINUFE

303333OUOOODOUDQUOO?UOUOUUOU33OUUUDTODQOVUTJ

110
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114
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116
117
118
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120
121
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971

130

140

145

155

160

165

PROGRAM CIRCUL2 (Continued)

PROGPAM YRCUL? T4/74 fPT=]1 STATIC FTN 4,7+485

a0
Q0

120

140

D0 RN J = 14NSVI |

JJ = J + (I = 1) # NSV]
YC(JJ) = YR(J)

CONTTINMUE

CONTINUF

NSPT (1) = 1

ICcY
JST
JSP
INC
1spP
NADD = 1

NTOLD = 0

CONTINUYE

ICT = ICT + 1

IF (ICT .GT, NLLINE) GO To 260
NR = NREK(ICT)

ICP = ICT + 1

NSPT{ICP) = NTNAT(ICT) + NARD
WRITE (6+.1630) 1CT

WPITE (6,1410)

IST = INC ¢+ 1

ISP = ISP + NR

DO 110 I = TIST,1sP

WRITE (641420) YJ(I)+Z(1),PJ(])
WRITE (641440) NTOT(ICT)

NPR = NBRK({ICT) - 1

JSP = JST + NRR - 1]

DO 120 I = JST.JSP

ITEM = JUST = 1 + 1

WRITE (6,1450) ITEM,LSEG(I)

DO 130 J = 1,NBR

I = 1ST + J -1

nuonunn
DD DD

PERIF(J) = SART((Z(T + 1) = Z(I)) #8 2 + (YJ(] + 1) « YJ(I)) #* 2)

0TOT = 0,

DN 140 I = 14MNPP

DYOT = DTOT + PFRIF(I)

WRITE (6+41460) DTOT

DO 170 1 = )«NPRR

IF (1 ,EA, NRR) GO TO 150

DYHFTA(I)Y = PY 7 (FLOAT(LSFG(NRPK(ICT) = T = 1 + JST)Y)
GO TO 160

R1/01/27.

3‘3‘3-33330'33300353‘3305330_3000355303’3‘300303’30

127
12R
1?9
130
131
132
133
134
138
136
127
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
168
166
167
168
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LZ1

170

175

180

185

190

195

205

210

PROGRAM CTRCUL2 T4/74 oPT=1 STATIC FTN 4,7¢485

150

160
170

180

190
200

210

220

230
240

PROGRAM CIRCUL2 (Continued)

CONTINUE

DTHETA(I) % PT / (2. & FLOAT(LSEG(NBRK(ICT) = I = 1 ¢ JST)))
CONTINUE

CONTINUE

CONST = 14 /7 RAD

NARJ = NBRK(ICT)

DO 180 1 = 1,NBRJ

J=IST -1+ 1

PJ(J) = CONST # PJ(J)

BH = 0,5 * PERTF (NBR)

I = NSPT(ICT)

IF (NRR .NE, 1) GO TO 190

SJK(I} = 0,5 # PERIF(1) * (1, = COS(DTHETA(1)})
60 TO 200

SJUK(I) = 0,5 # AH » (1, - COS(DTHETA(1)))
PUK(1) = PJ(ISP - 1)

NN = 0 « NTOLD

DO 260 T = 1,NRR

NN = NN + LSFGIJSP + 1 = T)

IF (I ER. NRP) 6O T0 210

RH = 0,5 ® PFRTIF(NBRK(ICT) = 1)

60 TH 220

CONTINUE

AH = PFRIF(NRRK(ICT) = T)

CONTTNUE

LL = LSEG(JSP + 1 = T)

PG 230 J = 1,LL

IF (1 .FAe 1 ANR. J LEQ, 1) 6O TO 230

NM = NM « LL + J

PJK(MM) = PJ(NRR ¢+ 1 = T & INC)

SUK(NMY = 0,50 # PH #» (COS(FLOAT(J) # DTHETA(T)) = COS(FLOAT(J - 1

1) & DTHFTA(I)))

SJK (NH) = ARS(SJUK (NM))

CONTINUE

CONTINUF

NST = MSPT(ICT)

YJK(MST) = YJ(ISP) + SJK(NST) & COS(PJK(NST))

ZJKINST) = 7(ISP) ¢ SJK(NST) ® SIN(PJUK(NST))

NSEG = NTOT(ICT) + NTOLD

MET = MSPT(ICT) + 1

nPo 250 I = NST,NSFG

YJK(T) = YJK(T = 1) & SUK(T = 1) & COS(PJK(T = 1)} + SYK(I) ® CO<¢

DIOODIIDODIOITVIDUITTIVDICTIITIOUIDIOODITIDITUIITITOOODTIOODO0

81701727, 13,38,34
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N
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220

225

230

240

245

250

PROGRAM CTIRCULZ T4/74

‘oo

250

260

270

280

250

1PJK (1))

ZIK(TY = ZJK (1
1PJK (1))
CONTINUE

PROGRAM CIRCUL2 (Continued)

apT=1 STATIC

- 1) 4 SJK(T = 1) ®# SIN(PJK(I = 1)) + SJK(T) # STN(

NTOLD = NTOT(ICT)

INC = NB

NADD = NSPT(ICP)

JST = JSP + ]
60 T0 100
CONTINIF

WRITE (641470)
WEITE (6+14R0)
WRITE (641490)
RSAVE = 0.

FTN 4,T7+485

(TeYJK(T)o7JK (1) aPUK(I} oI = 14NTOTT)

DO 270 J = 1.JF
BGCOM = 2, ® ARS(YJ(J))
AGAVF = AMAX] (RSAVE ,RCOM)

CONTINUE -
WRITE (6,1500)

(TeSUK (D) W]

TOLERANCES SFT HFRE ARE FOR SINGULARITIFS IN TNTEGRALS

TOL IS TOLERANCE FOP ATAN INTEGRRALS
TOL2 IS TOLERANCFE FOR LOG INTEGRALS

SMIN = SJKID)

DO 280 T = 14NTOTT

STEM = SJK(T)

SMIN = AMIN] (SMINGSTEM)

TOL = S.F = 0% # SMIN # NSPT (2)

ToLZ = TOL

DO 290 T = 1«NTOT3
DO 290 J = 1.NTOT3

TI{Isd) = 0.
T2(lsdy = 0,
T3(I,0) = 0,
Ta(lyJy = 0,
T5(I.J) = 0,
T6(Tsd) = 0,
CONTINUE

00 300 T 14NMYOTT

11 =1 +

1
0O 300 J = 14NTOTT
1

Jl = J o+

CALL DRACAL (T4JoeYJKeZJKPJKHAINT)

At/s01/27.

21
212
213
214
215
216
217
218
219
220
2”1
°2?
223
274
225
276
227
228
229
230
231
212
233
234
25
236
237
238
239
240
281
242
243
244
245
246
247
248
249
250
251
252
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621

255

260

265

276

275

280

285

290

PROGRAM CIRCULZ 1477

300

10

320

330

340

350

360

370

Tl(Il,J1)
T2(I1,J1)
T3(I1.41)
T4(Il,d1)
T5(11.J1)
T6(I1,J1)
CONTINUE

4

PROGRAM CIRCUL2 (Continued)

apT=1 STATIC

AINT())
ATNT(2)
AINT(3)
AINT (4)
AINT(5)
AINT(6)

D0 420 T = 1,NTOTTY
1

I1 =1

Jl = J
A(TsJ)

1

+
DO 420 J = 14MNTOTT
+

DO 310 K = 1,NLLINE
IC = NSPT(K)
IF (1 ,EQe IC) GO TO 330

CONTIMUE

A(I4Jd) = A(Isd) ¢ T3(I1 = 1,441)
176(11 - 1sJ1)

DO 320 K = 1,NLLINE

JC = NSPT(K)

IF (J .EQes JC) GO TO 350

CONTINUE

AfToed) = A(T4d) & TI(IL = 14d]l - 1)

11eJ) = 1) ¢ T6(I1 = 1yd1 = 1)

CONTINUF
DO 340 K =

1sNLLINF

JC = NSPT(K)
IF (J +LEQ. JC) GO To 350

CONTINUE

A(Tgd) = Al(I4d) ¢ T3(T14J] = 1)
1T6 (11,31 - 1)

CONTINUE

A(Ted) = A(T4d) & 1,5 # SJK(TY} *
DO 360 K = 31 4NLLINE
JC = NSPT(K)

IF (J .EQ.
CONTINUE

JC€) G0 TO 370

AlT4d) = AlL4d) ¢ 1,5 # SJK(I) *

CONTINUE
DO 380 K =

1sNLLINE

IC = NSPT(K)

IF (I .FQ.

IC) GO TO 410

FTN 4,7+485

= T&4(I1 = 1.JD)

¢ Ta(Iledl - 1)

T3(I1sJl) = Ta(Il,J1) = TS(11.JD) ¢ T6(I1ed1)

+ TS(I1 =~ 14J1)

= T5(T1sd} = 1)

(TUH(I1eJ1) =~ T2(114Jd1))

(T1(I14J1 = 1)

+ T2(T1sJ1 = 1))

+ TAUIL = 1oJ1 = 1) + T5(I1 -

81/01/27. 13,38,34
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255
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272
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0¢t

295

300

308

310

315

3a0n

325

330

338

PROGRAM CTRCUL? T4/74 apT=1 STATIC

3a0

390
400
410

420

440

PROGRAM CIRCUL2 (Continued)

FTN 4,7+4B5 al/01/27.
CONTINUE D 295
A{Tsd) = A(L4d) 4 o5 ® SUK(T = 1) & (T1(I1 = 1,d1) = T2(I1 = 1,J1) D 296
1) D 297
DO 390 K = 1,NLLINE D 298
JC = NSPT(K) D 299
IF (J ,EQ, JCY GO TO 400 D 300
CONTINUE 0 301
A(T9Jd) = A(I4J) ¢ o5 # SUK(I = 1) & (T1(I1 = 1,J1 = 1) + TF2(I1 -~ 1 D 302
1¢dl = 1)) D 303
CONTINUE D 304
CONTINUE D 305
A(I4J) = A(I,J) # 0,25 D 306
CONTINUE D 307
DO 560 1 = 1,4,NTOTT D 308
11 =1 +1 D 309
DO 430 K = 1,NLLINE D 310
IC = NSPT(K) D 3an
ISP = NSPT(K »+ )) = 1 D 312
IF (I ,EQ. IC) GO TO S00 n 313
CONTIMUF D 314
SCON = 0,5 # (SUK(I) + SJUK(T = 1)) N 315
TEMP = 0O, 0 316
NST = NSPT (1) D 317
NSTP = NSPT(?) - 1 D 318
IF (1 ,LE. NSTP) GO 7O 440 D 319
NST = NSTP + ] D 320
NSTP = NSPT(3) -1 D 321
CONTINUE D 322
LL = NSPT(2) D 323
DO 490 J = 1.NTOTT D 324
Jl = J + 1 D 3gs
AT = T1(I19Jl = 1) + T2(11,4,J1 = 1) D 326
IF (J EQ.e 1) AT = 0,0 D 327
IF (J (E0, LLY AT = 0.0 D 328
TEMP = ,5 # SJUK(T = 1) # (T1(IlsJ)1) = T2(11yJ1) + AT) N 329
IF (1 ,FQ. NSTP) GO TN 4Rp N 330
ISs=1+1 0 331
DO 470 IP = IS,NSTP D 332
TPl = 1P + 1 D 333
AT = 0,0 D 334
NN 450 K = Y (NLLTINE n 33§

n

JC = NSPT(K)

336

13,38,34
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I¢T

340

345

350

355

360

365

375

PROGPANM CTPCUL? T4/76 oPT=1 STATIC

O

450
4690
470
480
490

500

510
520
530

540
550
560

570

580

PROGRAM CIRCULZ (Continued)

IF (J EQ. JCY GO TO 460

CONTINUE

AT = T1(IP14JUl = 1) « T2(IP1sJ]1 = 1)
CONTINUE

TEMP = TEMP + SCON & (T1(IP1sJ]) = T2(IP14J1) + AT)
CONT INUF

A(loed) = A(l.J) & TEMP

A(ToJ) = A(T,J) / SREF

COMTINUE

GO TO S50

CONTINUE

SCON = .5 ® SJK(I)

DO S40 J = 1.NTOTT

Jl = J + 1

TEMP = 0,

DO 530 IP = 1),1SP

IP1 = 1P ¢+ 1

AT = 0.0

DO 510 K = 1 NLLINE

JC = MSPT(K)

IF (J .EQG. JC) GO To 520

CONTINUE

AT = TI(IP1«J) = 1) + TP2(IP1sJ1 - 1)
CONTINUE

TEMP = TEMP 4 SCON & (T1(IP1+J1) = T2(IP1,J1) + AT),

CONTINUE
A(IeJ) = Alled) + TFMP
A(lsJ) = A(l,J) 7 SRFF

CONTINUE

CONTIMIE

CONTINUE

DO STN I = 1,NTOTT

DO 570 J = 1.NTOTY

T1(IsJd) = 2, ® A(1y)

DO S8R0 1 = 1,NTOTT

DO SRND J = 1,NTOTT

A(Tod) = 26 & A(led) + T1(JHI)
CONTIMYE

T1(I+J) NOW HAS A MATRIX FOP CDI CALCULATION

A(IL.IL) = 0.0

FTN A4,7+4R5

A1/01/277,

JUDVTITOTOITDDO0U0ITIDIITIIIDIOOOOTIVDIVIOOOI0II

237
338
339
340
34)

342
343
344
345
346
347
348
349
3s0
351
352
353
354
355
356
357
ass
359
360
3561

362
363
364
365
366
367
368
369
aTo
an
372
373
374
3715
376
77
378
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el

3an

390

395

405

410

415

420

PRPOGRAYM

cIpcuL? 74/74 npT=]1 STATIC FTN 4,7+485 A1/01/27,
DO A10 T = JNTOTT D 379
AT = 0,0 D aan
DO 590 K = 14NLLINE N 3Rr1
IC = NSPT(K) D 382
IF (1 ,FA., IC) GO TO KOO n 383
gan CONTIMUF D 3rs
AT = COS(PUKIT = 1)) # SUK(] = 1) &« 2 0 3As5
A00 CONTIMUF D 3r6
A(TLT) = (2, ® COS(PJK(T)) & SUK(T) #% 2 o+ AT) * 4, / (3, # SRFF) D 287
610 CONTINUE N 3ARR
ICT =1 D 389
NST = P D 390
NSP = NSPT(?) = ) D 209y
€20 COMTINUE D 39>
IF (IcT 6T, NLLINE) GO TO 670 D 393
SUMX = 0,0 N 294
L = NSPT(ICT) D 395
DO 630 1 = NST4NSP D 296
SUMX = SUMX + COSIPUK(I)) # SJK(I) D 397
30 CONTIMYE D 398
A(ILsL) = A(ILsL) + (4, / SREF) ® SJUK(L) & Sumx N 399
PO 660 1 = NST,NSP D 400
SUMX = COS(PJUK(T)) # SJUK(T) # SJIK(] .= 1) N 401
I1 =7 + 1 N 402
IF (I ,EQ. NSP) GO TN 650 N 403
DO 640 J = T1,NSP N 406
SUMX = SUMX + COS(PJK(J)) # SJIK(J) # (SJIK(I) + SIUK(I - 1)) D 405
640 CONTINUE N 406
£50 CONTINUYE D 407
A(TLaT) = A(IL,T) ¢+ 4, / SPEF # SUMx D 408
660 CONTINUE D 409
IF (ICT EQ. 2) 6O TO 670 N 410
NST = NSP + 2 N an
NSP = MSPT(3) = 1 D 412
ICT = ICT + 1 N 413
GO TO 620 D 414
670 CONTINUF D 415
DO 680 I = 14NTOTT D 416
A(ILsY) = 2, # A(IL.T) D 417
A(THIL) = A(IL.D) D 418
6fn CONTIMUE D 419
CORAG(IL) = CLNFS D 420

PROGRAM CIRCUL2 (Continued)

13,3R,34
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¢eel

425

430

435

440

445

450

455

460

PROGRAM CIRCULZ

OO0

s Mo Ne]

690

T00

710

720

T4/74 oPT=]1 STATIC

PROGRAM CIRCUL2 (Continued)

NOW CALCULATE PITCH AND RFNDING MOMENT CONSTRAINTS

JCT = IL

IF (JFLAG oFQ. 0 4OR, JFLAG ,ER, 2) GO TO 890
JCT = JCT + )

PITCH CONSTRAINT

WRITE (641510)

DO 690 J
YINTY (S}
XT1(Jy =
CORD1 (J)
CONTINUE
Do 700 J
JJ = J e
YINT2 ()
XT2(Jy =
CORD2(J)
CONTINUE

= 1aNSV]

= YCTR(J)
XTE (J)

= CHORDN (J)

= l4NSV?
NSV

2 YCTR(JJ)
XTE (JJ)

= CHOPN (JJ)

NSPM = NSPT(2) - 1

DO 780 J

= 1yNTOTY

IF (J ,GE. NSPT(2}) GO TO 720
YEJ = YJK(J) = SJK(J) # COS(PJK(J))

CALL FTLUP (YKJsCRLy + 14NSVI4YINTI,CORDI)
CALL FTLUP (YKJoXTLs ¢ 14NSVIoYINTL4XT1)
NSM = NSVL = ]

DY = YINTL(NSV1) = YINT1(NSM)

SLP = (XT1(NSV1}) = XT1(NSM)) / DY

SLP2 = (CORDI(NSVI) = CORD1(NSM)) / DY

XTP = XT1(NSV]) + SLP @ ARS(YINT](NSV1)}
CRP = COPDI(NSV]) ¢ SLP2 = ABS(YINTI(NSV1))
IF (J .FQs NSPM} GO TO 710

YKJ = YJK(J) + SJK(J) & COS(PJK(J))

CALL FTLUP (YKJ+CRP, + 14NSV14YINT1,CORDI)
CALL FTLUP (YKJoXTP, + 14NSVIZYINT14XT1)

CONTIMUE

GO TO 740

CONTIMUE

YKJ = YJK(J) -~ SJK({J) * COS(PJIK(J))
CALL FTLUP (YKJoeXTLy + 1eNSV2,YINT2,xT2)

FTN 4,7+485

a1/01/27,

DTVIDOITODOITDUVIOIOIITIUDOITIDIDIIDITUIIDUIDITCTCCOUOODODDOD

421
422
423
424
425
426
427
A28
429
430

431.

432
433
434
435
436
437
438
439
440
441
442
443
4ok
445
446
447
448
449
450
451
457

453

454
455
456
457
458
459
460
461
462
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bet

465

470

47%

4A0

4R%

490

49%

son

PROGRAM CIRCULZ2

730
740

750

760

770

TR0

PROGRAM CIRCUL2 (Continued)

T4/74 oPT=1 STATIC FTN 4,7+485

CALL FTLUP (YKJsCRL,
NSM = NSVZ2 = 1

DY = YINT2(NSV2) = YINT2(NSM)

SLP = (XT2(NSV2) = XT2(NSM)) / DY

SLP2 = (CORD2(NSV2) « CORD2(NSM)) / DY

XTP = XT2(NSV2) + SLP # ARS(YINT2(NSV2))
CRP = CORDZ(NSVP) + SLP2 % ABS(YINT2(NSV2))
IF (J .EQ, NTOTT) GO TO 730

YKJ = YJK(J) + SJIK(J) # COS(PJIK(I))

CALL FTLUP (YKJoCRP, ¢ 14NSV2,YINT2,CORD2)
CALL FTLUP (YKJoXTPy + 14NSV2,YINT2,XT2)
CONTINUE

CONTINUE

XTEM = XCFW

JCK = NSPT(2)

IF (J .GE. JCK) XTEM = XCFT

IF (XTEM .EQ, 1,) GO TO 760

AxSUM = 0.0

+ 14NSV2,YINT2,CORD2)

ASUM = 0,0

DO 750 K = 1,4NSCWJIK

XCK = (K = 0,75) / SCWJK

AT = (1, = XCK) / SCWJIK 7/ (1, = XTEM)
X1 =2 1, ¢+ (0,75 = K) / SCwWJK

IF (XCK (LE. XTFM)} AT = 1, / SCWJK
ASUM = ASUM + AT

AXSUM = AXSUM + AT & XI
CONTINUE

CON = AXSUM /7 ASUM

GO TO 770

CONTINUE

CCN = 0,5

CONTINUE

XCP = XTP + CRP & COMN
XCL = XTL + CRL = CON

CKP(J) = (XCL + XCP) # 0,5

CKM(J) = (XCP « xCL) # 0,5

CONTTINUE

DO RIN J = 1NTOTT

A(JICTod) = SJUK(J) ®& 2 = (CKM(J) + 4, # CKP(J)) # COS(PJK(J))
PO 790 K = Y 4MLLTNME

JCK = MSPT (K)

IF (J .EQ. JCK) GO TO AND

/7 3

81/01/27.
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SE€T

505

510

515

520

525

534

535

540

5485

PRPOGRAM CIRCUL? T4/74

790

8nn
810

820

830

840

850

860
870

880
890

DO R20 K = 1,

CONTINUE
A(JCTsd) = A(

CONTINUE
CONTINUE
STEM = 0,0

Co 870 J 1s

JCK = NSPT(K)

PROGRAM CIRCUL2 (Continued)

0pPT=1 STATIC

JCTad) ¢ SJK(J = 1) #8 2 # (CKM(J = 1) + 2o * CKP(J =
1 1)) # COS(PJK(J - 1)) / 3

NTOTT
NLLINE

IF (J .ER. JCK) GO TO A30

JCTeJ) + 2. # COS(PIK(J)) * SUK(J) ® SJK(J = 1) * CKP

FTN 4,7+4R85

TEMP = TEMP + 2, # STEM & CKP(I) # SJUK(I) # COS(PJUK(I1))

IF (JFLAG .FR. 0 +OR. JFLAG .EO, 1) GO TO 1020

JCT = JCT + 1

ROOT RFNDING

CONTINUE

STEM = SJK(J) ¢ SJK(J = 1)
A(JCT,J) = A(

()

GO TO R&40

CONTINUE

STEM = SJK(J)

CONTINUE

TEMP = 0,0

IST = J + 1

ISP = NTOTT

IF (J ,LE. NSPM) ISP = NSPM
IF (J ,EQ. ISP} GO TO RAD
DO AR50 I = IST,ISP
CONTINYF

A(JCTod) = A(JCT,J) + TEMP
CONTIMUE

CONTINUE

SUMATT = 0.

DO 8RO J = 1,NTOTT
A(JCToJ) = 4, @ A(JCTeJ) /
A(JoJdCT) = A(JCT,HJ)

CRN(J) = A(JCT.J)

CONTINYE

CDRAG(JCT) = 0O,

CONTINUE

CONSTRAINT

(SREF @& CREF)

B81/01/27. 13,38,34
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9¢T

550

555

560

565

570

S75

580

585

PROGRAM CIRCULZ2 (Continued)

PROGRAM CIRCUL? T4/74 opT=1 STATIC FTN 4,7+485

N0 90N T = 1.NTOTT
PKK(I) = PJK{T)
PUK(I) = 0.0

9nn CONTTINUE

WRITE (6.1520)
DO 960 J = 1.NTOTT
NSTP = NTOTT
IF (J JGE. NSPY(P)) 60O TO Q10
NSTP = NSPT(2) - 1
910 CONTINUF
A(JCT.J) = 0,
DO 920 K = 14NLLTNF
JCHK = NSPT (K)
IF (J LEQ. JCHK) GO TO 940
920 CONTINYF
DL = YJUK(J) ® COS(PIK(J)) + ZJK(J) ® SIN{PIK(S))
A(JCTed) = 2, # SJUK(J) * SUK(J = 1) # DL
IF (J F0. NSTP) GO TN 960
JJd = J s+ 1
DO 930 K = JJyNSTP
DL = YJK(K) ®# COS(PUK(K)) & ZJK(K) #* SIN(PJIK(K))
A(JCTJ) = A(JCTeJ) + 2, & SUK(K) o DL # (SJK(J) & SJIK(J = 1))
930 CONTINUE
GO TO 960
940 CONTINUE
J1 = JCHK + 1
DL = YJUK(J1) # COS(PJUK(J1)) ¢ ZJK(J1) # SIN(PUK(J1})
A(JCTJ) = 2, # SJK(J1) » DL * SJUK(JCHK)
DO 950 K = 3,NSTP
DL = YUK(K) # COS(PJIK(K)) & ZUK(K) # SIN(PUK(K))
A(JCTs1) = A(JCT 1) & SUK(1) #» 2, & DL # SJK (K)
950 CONTINUE
960 CONTIMUE
DO 990 J = 1,NTNTT
DL = YUK (J) # COS(PUK(J)) + ZIK(J) # SIN(PJK(J))

A(JCTod) = A(JCTGJ) ¢ SUK(J) ## 3 / 3, ¢ 4, # SIK(J) ## 2 » DL / 3

1.

DO 970 K = 14NLLINE

JCHK = NSPT (K)

1IF (J FO. JCKHK) GO TO 9RQ
970 CONTINUF

f1/01/27.
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S47
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590

595

600

605

610

615

620

625

630

PPOGRAM CIRCULZ T4/74

980
a9

1000

1010

1020

1030

1040

1050

1060

PROGRAM CIRCUL2 (Continued)

nPT=] STATIC FTN 4,7+4R5

DLM = YJK(J = 1) # COS(PJK(J = 1)) ¢ ZJK(Y = 1) & SIN(PJK(J = 1))
ALJCTed) = A(ICT4d) 4 SUK(J = 1) #% 3 / 3, + 2, ® SUK(J = 1) ¥ 2

1* DLM /7 3,
CONTINUE
A{JCT,J) =
CONTINUE

«A(JCTsJ) * 2, 7 (SREF =« BSAVE 7/ 2,)

DO 1000 L = 1,NTOTTY
CRI(L) = A(JCT,yL)
CRRM = CRBM # CLDES # 0,5 & 0.,424413

CDRAG (JCT)

CRRAM

D0 1010 I = 1,NTOTT
PJK{I) = PKK(I)

CONTINUF

CALL SIMEQ (A+JCT+CDRAG,1,DETERMyIPIVOT+53,ISCALE)
CDRAG(IL) = O,
WRITE (6+1530)

DO 1100 ! =
WNORM = 0,

1sNTOTT

00 1090 J = 14NTOTT

SS = SJUK())

CALL CCAL (T4JeYJK9ZUKIPIKSSsAASBRyDDsFF 4GRoEFsAJyAK RRTTyUUsWW)

CALL CONCAL (AALRB FF4GReSS9sA14BsCyDToF 4G4CU9CK9CL4CMoCNyCO4CP)
IF (RR FQ, 8,) GO TO 1030
P =2, ® (ATAN(C /7 ABS(RR)) - ATAN(DI / ABS(RR))) / ARS(RR)

GO TO 1040
CONTINUF

P =2,/ (FF « 2, # 8S) ~ 2, /7 (FF ¢ 2, # §%)

CONTINUE

IF (Uu LFO. 0,) GO TN 1050
00 = 2, # (ATAN((RJ + 2, # SS) / ABS{UU)) « ATAN{{AJ = 2, * SS) /
1ABS (UU))) 7/ ABS (BU)

GO TO 1060
CONTINUE

0Q = 2, / (AJ -~ 2, # SS) =« 2, / (AJ ¢+ 2, # SS)

CONTINUE

71 = (SS ®* SS o FF # SS ¢« GG) / (SS # SS - FF # SS + GR)

272 = (SS ® SS ¢+ AJ # SS + AK) / (5SS # SS = AJ * SG &+ AK)

AlTIJ = (P # Al + 0,5 # BR & ALOG(71)) / (2, * PI)

AJTJ = (CL # P + P, # RB & SS « CO » ALOG(71)) 7/ (2, ®# SS # PI)

CALL CONCAL

(DN FE g A AK 4SS e A2 9By CyDIsF eG4 CIeCKoCL JCMHCN,LCOLCP)Y

81/01/27, 13,38,34
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8¢T

635

640

645

650

655

660

665

670

PROGRAM CTIRCUL?2 T4/74 0PT=1 STATIC

1070

1080

1090
c

1100

1110

1120
1130
1140

C
c
C

1150
1160

PROGRAM CIRCUL2 (Continued)

A2TJ -(QO # A2 + 0,5 ® FE # ALOG(Z22)) / (2, # PI)

A4TJ = «(CL * aQ + P« # FF # SS + CO ® ALNOG(Z?)) /7 (2, * SS * PI)

DO 1070 K = 14NLLINF

KK = K + 1

KCHK = NSPT(KK) - 1

IF (J ,EQ. KCHK) GO TO 10R0
CONTINUE

WNORM = WNORM + ,5 # (CDRAG(J + 1) « CDRAG(J)) #* (A11J + A2IJ) + 0O

1,5 # (CDRAG(J + 1) - CDRAG(J)) #* (A3IJ ¢+ A4lJ)
GO YO 1090
CONTINUE

WNORM = WNORM + 0.5 # CDRAG(J) * (A1TIJ + A21J = A31J - A4LY)

CONTINUE

WASH AT WING IS 0.5 WASH AT MINUS INFINITY
WNORM = WNORM / 2,

WOP = WNORM / COS(PJK(I))

WRITE (691540) [ WNORM,WOP

CONTINUE

DO 1110 T = 1,NTOTT

CALL GAMCAL (I,4TL9SUK+CNDRAGBGAMO)

BGAM(I) = RGAMO

CONTINUE

BGAM(IL) = RGAM(NTOTT) + CDRAG(NTOTT) # SJUK(NTATT)
WRITE (6,1560)

DO 1140 1 = 1,IL

IF (1 ,EQ. IL) 60 TO 1120

ETA = 2, * ( = YJK(I) + SJK(I) # COS(PJK(I))) / BSAVF
GO TO 1130

CONTIMUE

ETA = 0.

CONTINUFE

WRITE (641550) T,BGAM(I),CNRAG(I) ETA
CONTINNHE

COMPUTF FARFIFLD CM

IF (JFLAG «NE, 1) GO TO 1160

SUMATT = 0,

DO 1150 J = 1,NTOTT

SUMATT = SUMATT + CRN(J) #» CDRAG(J)
CONTINUE

CONTINUE

FTN 4,7+485

81/01/27, 13,38,34
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621

675

680

685

690

695

700

705

710

PRPOGDAM

s XaEz]

OO

NOW MUST INTFRPNLATE TN GFT BOUND CIRCLATIONS FOR vLM GFOM

PROGRAM CIRCUL2 (Continued)

FTN 4,7+46485

cIRCUL? 74/74 rPT=]1 STATIC
ch =0,
CALCULATFE CNI UISING T1e WHICH IS NRAG MATPIX
DO 1180 T = 1.NTNTY
CNT = n,0
NO 1170 J = 1,NTOTT
CPY = DT + T1(T+J) # CDRAG(J)
1170 CONTINUE
Ch = ¢h + CDT » CDRAG(I)
1180 CONTINUF
WRITE (641570) CD
IF (JFLAG «NE, ?) €0 TO 1700
CR =10,
DO 1190 J = 1.NTOTT
1190 CR = R + CRI(J) & CPRAG(J)
WRITE (64+15R0) CR
1200 CONTINUE
PUK(IL) = PJK(NTOTT)
JS = 0
WRITFE (64159)
DO 1290 1 = 1.TPLAN
NTQ = NTOT(D)
NTO1 = NTO + )
XTFM = XCFW
IF (I LEQe 2) XTEM = XCFT
ASUM = 0, .
IF (XTFM L,EQ, 1,) 60 TO 1220
DO 1210 K = 14NSCWJK
XCK = (K = ,78) /7 SCWJK
Al = (1. = XCK) 7 {SCWJK & (1, = XTEM))
IF (XCx LE, XTF™) Al =1, / SCWJK
ASUM = ASUM 4 a7y
1210 CONTINUE
GO TO 1230
1220 CONTINUE
ASUM = 1,
1230 CONTINUE

DO 1240 L = 1«NTO

a1/01/27,.
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692
693
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696
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701
702
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704
705
706
707
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710
711
712
713
T14
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ov1

715

720

725

730

735

740

745

750

755

PPOGRANM CIRCULZ T4/74 npPT=} STATIC FTM 4,T+4R5
J =L o+ JS
77H(LY = YJK(J) = SUK¥(J) & COS(PJIK(J))
XTT(LY = RGAM(J) / €CWJIK
1240 CONTINUE

1750

1760

1270

12R0

1290

aNno

1300

PROGRAM CIRCUL2 (Continued)

IF (I .FQ. 1) G0 TO 1250
ZZH(NTO1l) = 0, .
XTTY(NTO1) = RGAM(IL) / SCwWUK
WRITE (64161)

GO TO 1260

CONTINYE

Z7HRTOYY = 0,0

XTT(NTNL1) = (RECAM(NTON) + CNRAG(NTO) # SJIK(NTO)) / SCWJIK
CONTINUE

DO 1270 K = 1.MTO)

WRITE (€64163) Ke77H(K) o XTT(K)
CONTINDE

NSVI = NSSWSV(T)

DO 1280 J = 14NSVI

JU = Jd ¢ (T « 1) # NSSWSV(])

JK = 1 ¢ (JJ - 1) # (IFTX(SCKJIK))
CALL FTLUP (Q(JK)ePPLI{JJel)s ¢ 1oNTN13ZZHXTT)
PPPLJJ) = PPl{JJ.1) /7 ASUM
CONTINUE

JS = NTO1 - 1

CONTINUE

JK = 0

CALCULATIONS OF NORMAL WASH AND NWSH/COS(PHI)

NSYTOT = NSV] « NSV?

DO 1300 I = 1,NSVTOT

K =12+ (I = 1) # NSCWJK
CONTINUE

WRITE (69153)

DO 1340 I = 1,NSVTOT
HNOPM = 0.

K =1 4+ (I « 1) & NSCWJK
RPHT = ATAN(PHI(I))

DO 1330 J = 14NSVTOT

L =1+ (J=1) 8 NSCWIK
SPHI = ATAN(PETI (J))
YY(1) = Q(K) - o(L}

R1/01/77,
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715
716
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718
719
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721
T22
723
774
125
726
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1)
732
733
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736
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Tan
739
740
741
Ta2
743
T44
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747
748
749
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751
752
753
754
755
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184!

760

765

770

780

785

790

795

PROGRAM CIRCULZ T4/74 0PT=]1 STATIC

1310

1320

1330

1340

1350
1360

PROGRAM CIRCUL2 (Continued)

YY(2) = @(K) & Q(L)

27 = ZH(I) = ZH(J)

SNN =3 S(L)

DO 1320 KK = 1,2

DSIGN = 1,

FSIGN = 1,

IF (KK +EQ, 2) GO TO 1310

IF (YY(1) oLT. TOLC) FSIGN = =},

IF (YY(1) +LT. ¢ = TOLC)) DSIGN = -1,
YYY = YY(KK)

CALL DRAGSUB (RPHIsSPHIsYYY922Z9SNNyDSIGNyFSIGN,WNK)
WN (KK} = WNK

SPHI = =~SPHI

CONTINUE

WNORM = WNORM + PPl(Jsl) # (WN(1) - WN(2)) @ SCWJK
CONTINUE

WNORM = WNORM / (2, » PI) / 2.

WOP = WNORM / (COS(RPHI))

WRITE (6+4154) T,WNORM,WOP

CONTINUE

D0 1360 I = 1,IPLAN

KA = 1 ¢« (I = 1) # NSSWSV(1)

KR = NSSWSV(1) + (I = 1) » NSSWSV(2)
D = XCFW

IF (1 ,EQ, 2) D = XCFT

DO 1350 J = KALKB

NSCW = TRLSCW(J)

AT = NSCW * D + 0,75

IMAX = INT(AI)

DO 1350-K = ]1,NSCW

JK = UK + ]

E=1,

IF (K 46T, IMAX) E = (1, = (K = o75) 7/ NSCW) /7 (1, = M)

CIR(JK) = PPP(J) * E
CONTINUE

CONT INUE

WRITE (641630) CLDES
NR = 0

DO 1370 NV = ] 4NSSW
NSCW = TBLSCW(NV)

NP = NR .+ 1

NR = NR +¢ NSCW

FTN 4,7+485

A1/01/27, 13,38,34
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448

aoo0

805

815

820

ges

830

835

840

PROGRAM CIRCUL2 T4/774 0PT=] STATIC FTN 4,7+485 A1/01/27.

(2]

HOMND

1370

1380

1390

1400
1410
1420

PROGRAM CIRCULZ (Continued)

PHIPR = ATAN(PHTI(NV)) # RAD

IF (NV EQ. (NSSWSV(1) + 1)) WRITE (641640)

DO 1370 I = NP,NR

PNPR = PN(I) #» BETA

PVPR = PV(I) # RETA

PSIPR = ATAN(PFTA # TAN(PSI(I))) # RAD

WRITE (641650) PNPR,PVPR4Q (1) 9ZH(NV)¢S(I),PSIPRyPHIPR,CIR(I)
CONTINUE

WRITE (641610)

WRITE (691620) CREF,CAVE STRUE ,SREF+ROT+AR,ARTRUE MACH
WRITF (641590) XCFW

WRPITE (6+1600) XCFT

CLTOT = CMTOT = 0.

DO 1390 I = 14NSSW

IF (1 EQ, 1) WRITE (6+1670)

IF (1 LEQs (NSSWSV(1) ¢ 1)) WRITE (6,1680)

SPANLD = 0.

DO 1380 1J = J4NSCWMIN

IK = (T = 1) # NSCWMIN + TJ

SPANLD = SPAMLD + 2, ® CIR(IK) # COS(ATAN(PHI(T)))

CLTOT = CLYOT + R, # S(IK) # CIR(IK) / SREF # COS(ATAN(PHI(I)))
CMTOT = CHMTOT + R, # StIK) # CIR(IK) # PN{IK) # BFTA & COS(ATAN(PH
11(Y))y 7/ (SREF # CREF)

CONTINUE

WRITE (641700) Q(IK),SPANLD

IF (I ,EQ.  NSSWSV({1)) CLY = CLTOT

IF (1 LEQe NSSWSV(1)) CM] = CMTOT

IF (T ,EQ, NSSWSV({1l)) WRITF (641690) CLY,CM]

IF (T . ,FQe NSSW AND, 'IPLAN .EQ, ?) CL2 = CLTOT - CL1

IF (1. .,EQ, NSSW AND, IPLAN ,FQ, 2} CM2 = CMTOT = €M)

IF (1. ,FQe MSSW AND, IPLAN EQ, 2) WRITE (6,1690) CL2,CM2
COMTINUE

IF (JFLAG .FO, 1,) CMTOT = SUMATT
WRITF {641660) CLDES,CLTOT,CMTOT,CD

162 FORMAT (3SX,46HDATA USED TO INTERPOLATF BACK TO VLMC GFOMETRY/?
SXe THY 10X SHGAMMA /)

FORMAT (//25X+39HTOTAL NO WAKE SEGMENTS AROVF MAX OF S0/)
FORMAT (///35Xs13HWAKE GFOMFTRY///32Xe1HY 412X 4 1HZ 410X 4s3HPHI//)
FORMAT (28X43F11,5)

DODD0O0IDOIDDOVOITIDOTTIDO0OVODOUODITDIIODVODDOOODOCO0O
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800
801
Bo2
/03
B804
805
806
807
goa
809
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811
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815
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a19
A20
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824
825
826
a7
A28
829
a3o
a3
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f39
40
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R4

845

8so

855

860

865

87n

875

8ae

PROGRAM CIRCUL2 (Concluded)

PENGPAN CIPCUL2 T4/74 0PT=1 STATIC FTN 4,7+48S a1/01/21,
1430 FORMAT (35X ,AFPLANFORM,T4) D gs)
1440 FORMAT. (//725X+33H MO OF WAKF VORTICITY SEGMFNTS = ,15/) D 842
1450 FORMAT (25X IPHWAKE VORTICTITY SEGS ON WING SFGMENT NO,TSe1H=m,15/) D 843
1460 FORMAT (30XoIIHTOTAL. PLANFORM PERIPHFRAL |FMGTHZ,F18,.5/) D Baa
1470 FORMAT (/20X PHREGMT N0 INX e 1HY 118X 41H7 418X AHPH]I /) N A4S
1480 FORMAT (25X.15,3F15,6) D 846
1490 FORMAT (/2SXe1HT 45X 46HSNN(T) /) D 8a7
1500 FOPMAT (25X4IS.F17.5) D 848
1510 FORMAT (/25%,23HPITCH CONSTRAINT ACTIVE/) N pa9
1520 FORMAT (/25%,32HPENDING MOMFNT CONSTRAINT ACTIVE) D 850
1530 FORMAT (//33X1HT T AHDOWNWASH, TX 4 10HW/COS (PHT) /) n A%
1540 FORMAT (30X 41%,2F15,5) N 852
1550 FORMAT (20X4J5,4F13,5) n 883
1560 FORMAT (//21X+SHSEGMT 3N 10HROIND CIRC 92X 10HSHFD STRTHoTX«3HETAZ/ D 854

1) D 855
1570 FORMAT (///725X463HCN CALCULATFN USING DIPECT OPTIMIZATION LINEARP S D AS6
IHSHEET DIST =  LF15,58/7) . D 8s7
1580 FORMAT (//25X+A6HCR CALAULATED USING DIRECT OPTIMIZATION LINFAR SH D Asg
‘1 EN SHEET DISY = +E15,5/) D AS9
1590 FORMAT (///770X45HAY = ,F10,%/) D 860
1400 FORMAT (//70X%5HA2 = 4F10,5/) D &nl
1610 FORMAT (////4%X411H REF, CHORN4AX¢25HC AVERAGF TRUF ARFA  +2X,1 N A62
14HREFFRENCE APFA,9X,3HR/2,AX ¢ THREF, ARRX,THTRUE AP4X,11HMACH NUM D 863
2RERY) D 864
1620 FORMAT (AF1R,5) D 865
1630 FORMAT (1H)14///725X e IHXTIX o 1HX o1 1X e HY 011X 4 1HZ 412X« 1HS X 39HC/4 SWF D R&G
1EP 44X g PHOTHENRAL o 3X o 1 OHGAMMA /1) AT /24X o 3HC /440X o 4HIC /4 442X SHANGLFs D 86T
27X 4 SHANGLE 4 X o AHCLOFS=24F7,4/) D AsRA
1640 FORMAT (/45X ,4SHSECOND PLANFORM HORSESHOE VORTEX DFSCRIPTTONS/) D R&9
1650 FORMAT (17X.AF1?,5) D870
1660 FORMAT (//7/7/7)15%411HCL DFSIGN =x3F10.645X417HCL COMPUTFN=,F10,6+5%¢ D &7}
112HCM COMPUTENEZ4F10,3¢5X5HCD V=4F10,6) N ar2
1670 FORMAT (///7/740X.56HF 1 R g T PLANFORWM SP AN Lo D ReM
1A D I N G//760X«1HY 11X oAHCLEC) D a7s
1680 FORMAT (//7/740X,5fHS E C 0 N D PLANFORM, S P AN L D ATS
10 AD T N G//60%1HY 11X 4HCLEC) D BT76
1690 FORMAT (//50X+30HCL DEVELOPED ON THIS PLANFORMz2,F10,6/50X¢30HCM DE D ATT
IVELOPED ON THTS PLANFORM=.F1IN,6) N 8718
1700 FORMAT (S5XF10,5,3XF10,5) N 879
END N 880~
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70
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SURRCUTINF GAMCAL 74/176 opPT=]1 STATIC

OO0

10
20

30

40
50

SUBROUTINE GAMCAL

SURRDUTINE GAMCAL (T+ILeSNNyANPT,RGAMO)

CALCULATE BOUND CIRCULATION AT LEFT END PT OF SEGMFNT J,RGAM
AOPT LAST COLUMN CONTAINS ARRAY OF OPTIMIZEN SHED SHFFT STRENGTHS

CoMMON  /FEN/ NSPT(4) oNLLINE

DIMENSTON SNN(1)s AOPT(1)

BGAMO = 0,

DO 10 kK = 14NLLINF

KKk = NLLINE = Kk 1

KCHK = NSPT(KK)

IF (I ,FQ. KCHK) GO TO 40

IF (I .6T. KCHK) GO TO 20

COMNTINUE

CONTIMUF.

BGAMO = AOPT(KCHK) # SNN(KCKK) + AOPT(I) # SNM(T = 1)
KCHK1 = WCHK + )

IF (I .EQ. KCHK]) GN TO 50

m=1-1

IP = KCHK + 1

DO 30 J = IP,IM

BGAMO = RBGAMO + AOPT(J) # (SNN(J = 1) + SNN(J))
CONTINUE ’

GO TO %0 :
RGAMO = 0, -
CONTINUE

PETURN

END

FTN 4,7+4R5

R1/01/27.

mMmMMMMMMMMmMMmMmMAMAMAAMMMMMM T

VDN +WN -
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SURPOUTINE NRAGSUR

SUBROUTINE DRAGSUB

74/74 0PT=]1 STATIC

SUPROUTINE DRAGSIIR (ReAaY(7¢SeI1SeJSeWNK)
REAL 1SsJS

ZP = 7 + S & SIN(A)
YP = ¥ + S # COS(A)
v = 7 - SIN(A) = S
YM = ¥ =« S # CO0S(A)
RL = SNPT(ZP w8 2 & YP 8% 2)
RR = SORT(7M #8 2 « YM 28 2)

ZP0YP = 7P /7 YP

INQOYM = 7V / wWM
PHILTLY = ATAN(7POYP)
PHIRTLY = ATAN(7MOYM)
PLMPI = PHILTLJ - R
PRMPI = PHIRTLJ - F
COSPLT = COS{PLMPY)
COSPRI = COS(PRMPI)
WNK = IS # COSPLY / PL -~ JS * COSPRI / RR
RETURN

END

FTN 4,T7+485

1701777, 13,3R.34
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FTN 4,T7+485 B1/01/27.

SURROUTINE DRACAL (l4JeYHHoZHHyPPP,AINT) 6 ]
6 2

SURRQUTINE DRACAL [} 3
6 4

TREFFT? PLANE DRAG ANALYSIS ASSUMES RIECEWTSE LINFARLY VARYING [¢] 5
SHED VORTICITY SHEET STRFNGTH G 6
(¢} 7

CALCULATE INTRGRALS A THROUGH F FOR DRAG CNEF CALCULATION G 8
. 6 9

CALLS SUBROUTINES LOGS+SNTAN,CCAL ,CONCAL G 10
6 11

DIMENSION AINT(6) 6 12
DIMENSION YHH(1)s ZHH(1), PPP (1) 6 13
COMMON  /SEG/ SNN(SA) G 14
PI = &, ® ATAN(1,) G 185
S = SNM(J) G 16
CALL CCAL (ToJoYHHeZHH PPP ¢SoAARByNDFF 4GGoEF oAU AK RRs TTolILp W) 6 17
CALL CONCAL (AAGRBoFF4GGySyAgByCeDoFo6eCU3CKCL ¢CMeCNGCOsCP,41) 6 18
S = SNN(I) 6 .19
CALL LOBS (SeCJoFoRFLNGREFSLNJRES2LNJRESILNY 6 20
CALL SNTAN (SyC4RByRP¢TT4RTANJRSTANRSZ2TANJRSITAN,RS4TAN) G 21
AAPABA = A &% RTAN + R # RSTAN + BB & RFLN / & 6 22
PRRABR = 2, # (CL * RTAN + CM # RSTAN + CN # RS2TAN) + CO # RELM + 6 23
1 CP » PESLN 6 24
CCCCCC = A » RSTAN + R & RS2TAN + BB # RESLN / & 6 25
DoONNN = 2, # (CL * RSTAN &+ CM # RS2TAN ¢« CM & RS3TAN) +CO # RFSL G 76
IN « CP @ RES2LN G 27
EEFEEF = A # RS2TAN + R # RS3TAN + BR. * RES2LN / & 6?8
FFFFFF = 2, # (CL # RS?PTAN + CM # RS3TAN + CN # PS4TAN) + CO # RFS 6 29
12LN + CP # RES3LN 6 30
CALL LOGS (SeCKoGyRFLNJRESLNJRES2LN,RESILN) 6 N
CALL SNTAN (SeDePBRR4TTyRTAMNIRSTANJRS2TANRSIATAN,RS4TAN) G 132
RAAAAA = AAAAAA - A # RTAN « R # RSTAN « BRR # RELN / 4 6 133
RRPRAP = BRRRRP - 2, # (CL # RTAN ¢ CM # RSTAN ¢+ CMN # RS2TAN) - €O G 14
1 # RFLN =«CP # RESLN 6 3%
CCCECE = CCRCPrC = A # RSTAN = B # RS2TAM - BR ® RESLN / & 636
copeDPN = DONPND = 2, # (CL % RSTAN ¢ CM # RS2TAN o+ CN #» RSITAN) - G 37
1CO & RFSLN = P & RES2LN 6 1g
FEEFFF = EEFFFF = A & RSPTAN « P # RS3TAN « RP & RESPLM / 4 G 139
FFFFFF = FFFFFF = 2, # (CL # RS2TAN + CM & PS3ITAN &+ CM # RS4TAN) = G 40
1 CO # RFS2LM - CP # PFSILN G 41
S = SNM(J) G 42

SUBRROUTINF NRACAL T4/74 0PT=] STATIC

SUBROUTINE DRACAL

(cont'd)

13,38,34
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70
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8n

SUBROUTINE DRACAL (Concluded)

SURROUTINE DRACAL T4/74 oPT=] STATIC FTN 4.7+485 81/01/27,
CALL CONCAL (DNGEEGAJIAKS3A4ByCyDyFyGyCUyCKyCLICMaCN(CO4CPy2) G 43
S = SNN(I) G 46
CALL LOGS (SyCJsFyRELNJRESLN,RES2LN,RES3LN) G A4S
CALL SNTAN (SyCoFEsUsWWsRTANJRSTAN,RS2TANSRSITAN,RSATAN). G 46
AAAAAA = AAAAAA <« A » RTAN - B # RSTAN = EE # RELN / 4 G 47
BERRBR = BRRPRR « 2, # (CLL #* RTAN + CM # RSTAN + CN # RS2TAN) = CO G 48

1 &# RFILN = CP » RESLN G 49
CCCCCC = CCCCCC = A # RSTAN = B # RS2TAN - FE « RESLN /7 4 6 &0
DoODDND = ODONDPD = 2, ® (CL * RSTAN + CM # RS2TAN + CN & RS3ITAN) = 6 5}
1CO # RESLN = CP # RES2LN G S22
EEEEEF = EEEFFF -~ A # RSPTAN « B # RS3TAN - EF * RES2LN 7 4 G S3
FFFFFF = FFFFFF = 2, * (CL % RS2TAN + CM & RSAITAN ¢+ CN % RSATAN) - 6 54

1 CO » RES2LN - CP * RES3LN G 85
CALL LOGS (SeCK,GeRELNJPESLN)RES2LN,RES3LN) G 56
CALL SNTAN (SoeDsFElitieWHyRTANyRSTANJRS2TANJRSITANGRS4TAN) 6 S7
AAAAAA = AAAAAA + A » RTYAN + B #* RSTAN + EF # RELN / 4 6 58
PRRARB = BBRARRR + 2, ® (CL ® RTAN + CM ® RSTAN + CN # RS2TAN) + CO G &9
1 # RELN ¢« CP # RESLN G 60
CCCCCC = CCCCCC + A » RSTAN + B # RSPTAN + FFE » RESLN 7 4 G 61
opoprn = DONDPDD + 2, # (CL # RSTAN « CM # RSP2TAN + CN # RS3TAN) « G 62
1CO # RFSLN + P & RES2LN G 63
EEEEEE = EEFFEFF + A » RSPTAN + B # RS3TAN + EF # RES?IN /7 4 G 64
FFFFFF = FFFFFF « 2, % (CL * RS2TAN + CM % RSATAN + CN ® RS4TAN) + G 65
1 CO # RES2LN + CP # RES3LN G 66
SK = SNN(J) 6 67
BARAAA = AAQAAA / PTY G 68
BBPPRR = BBRARRR / (2, # PT # SK) + (2. *# S / PT) & (RR = EF) G 69
cceecce = ccceee 7 PI G 70
nonnnp = DODPPD 7 (2, * PI # SK) G 1M
EEFEEF = EEFEFE / (7 # PI # S) G 72
FFFFFF = FFFFFF / (4, # P1 # S & SK) +« (PR = FF) # S ¢« S /7 (3 # P G 73
1) G 74

TAINT(1) = AAAAAA 6 15
AINT(?) = BRRRAR G 76
AINT (3) = Cccecee G 77
AINT (4) = DODNDD G 78
AINT(5) = EFFEFE G 79
AINT(6) = FFFFFF G 80
RETURN 6 81
END 6 82=-
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SUBROUTINE CCAL

SURPOUTINF CCAL T4/74 aPT=1 STATIC FTN 4,7+485 A1/01/27, 13.38.34 PAGF
1 SURROUTINE CCAL (ToJeYHH7HH s PPP 4 SeAARP s NN FF ¢ GG oFF o JIeKKRR 4 TT 1)
1U,WH)

SUPPOITINE €CAL

CALCULATES GENMFTRICAL CONSTANTS NFENED IN FVALUATION OF INTFGRALS
FOR VARYING I AND J VALHFS

U
Xz XaXa Nz Xa)
VP NIVEWN -

REAL JJ.KK

10 DIMENSTON YHH(1)e 7HH(1), PPP(])
OYT1J = YHH(I) = YHH(J)
D71J = ZHH(I) - 7HH(D)

bt .t
N -

COI = €COS(PPP(I}Y) 13
SIT = SIN(PPP(])) 14
15 CoJ = COS(PPP(J)) 15
SIJ = SIM(PPP(J)) 16
AA = nNYIJ » COT + O71J # ST1
BP = ~COS(PPP(J) - PPP(I)) 18
FF = =2 # (DYIY & CnJy + N71J # SIN 19

20 GG = DYIJ # DYTJ ¢ DZIJ # DZ21J
DYTJP = YHH({I) &+ YHH(J)
D7ZIIP = D21y

NN
-

TFTXITTITIITITITIETIITITIITTIITIITIITIIIY
N —
hY ~

DD = DYIJP # CNT + N7IJP # SII 23
EE = COS(PPP(J) + PPP(I)) 24
25 JJ = 2, ® (DYIUP # CoJ - DZIUP # SIU) 25
KK = DYIJP # DYTJP + DZIJP # DZIUJP 26
RR = 2 # (DylJ # SIy - D714 = COJ) 27
TT = 2 # SIN(PPP(J) = PPP(I)) 2R
Uy = 2, * (DYTJP # STJ + DZIYP # COJ) 29
30 WHW = 2, # SIN(PPP(J) + PPP(])) 30
RETURN 31
END 32-



61

SUBROUTINE CONCAL

SURPOUTINE CONCAL T4/74 nPT=1 STATIC FTN 4,7+4R5 81701727, 13,7R,24 PAGF
SURROUTINE CONCAL (BAIRR G FF eGRaSeAsRyCoNgFeBygdeKal aMyN04P) 1 1
c I 2
C SURROUTINE CONCAL 1 3
¢ T &
C CALCULATFS GFNOMETRICAL CONSTANTS NFEDED IN FVALUATION oF TNTFGRALS 1 5
C 1 6
REAL  JeKel o MoN 1 7
A= AA - 0,5 » AR # FF 1 8
R =1, - RB » PR 1 9
C=FF ¢+ 2. & § I 10
D=FF 2,85 I n
F =S #S + S s FF 4+ 66 I 12
G=S a5 -5« FF 4+ GG 1 13
J =2, % (AR ¢+ § % AR) T 1a
K =2, % (AA - 5 @& RR) 1 1%
L =0,5% (RR#&FF & FF - AA & FF = 2, # BR # GG) I 16
M=0,5®% (~FF -6, # AL # BR + 4, # FF # RR * RR) I 17
N =2, % (BR # AR - |,) # RR 1 18
0 = 0,5 % (AA -~ FF & RR) I 19
P = 0,5 % (1, - 2. * RB # RR) 1 20
RETUPN 1 21
EN 1 22~
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SURROUTIME SNTAN

OO0 NOODOOND

OO

SUBROUTINE SNTAN (S,CeBRyRReTT RTANIRSTAN,RS2TANRS3ITANIRSATAN)

T4/74

SUBROUTINE SNTAN

0PT=1 STATIC

SUBROUTINE SNTAN .

EVALUATES INTFGRALS OF THE FORM S##N&ATAN((C+2#BR4S)/(RR+S#TT))

ALL DIVIDED RY

WITH RESPECT TO S BETWEEN LIMITS OF =S AND S FOR Nx0,1,2+3.

ATAN PART OF INTFGRAND APPROXIMATED AS A QUADRATIC IN S WHICH IS

(RR+S&TT)

FTN 4,7+485

FORCED THROUGH ATAN VALUES AT «S,0,AND S,

AyC ARF CALCULATFD IN SURRQUTINE CONCAL
RB4RP4TT ARE CALCULATED TN SUBROUTINE CCAL

RESULTS ARE RTANLRSTAN.RSP2TAN,RSITAN

APPROXIMATE INTEGRAL EVALUATED USING MACSYMA PROGRAM OF MIT PROJ,

EVALUATION OF INTEGRALS FOR TT=0, REGIND AT AT LARFL 10

SINGULAR INTEGRALS FVALUATED AT APPROXIMATE FNDPOINTS,+=SAWAY

MIDRANGE SINGULARITIFS FXCLUDED,ATAN PARY OF INT APPROX-
IMATED AS 2 QUADRATICS

/TEL/ TOLsTOL2

AAY (343)s AA(3), IPIVOT(])

COMMON
DIMENSTION
RPR = PR

S8S = §

ccc = C

RTAN = 0,0
RSTAN = 0.0
RSZTAN = 0,0
RSIATAN = 0,0
RS4TAN = 0.0
IF (TT LEGQ. 0,
IF (TT

IF (7T
FIRST,

SZFRO =

«EQs 0,0 JAND, RR

0 JAND, ARS(RR)

«EQ, 0,0) GO TO 40

CHECK FOR MINRANGE SINGULARITIES.EXCLUNING ANY FOUND

-RR 7 17

IF (ARS (ABS (S?FRO)

10 30

IF (SZERO
IF (S7FRO

oGF
'LT.

0-0
0.0

+AND, S7ERO
+AND, S7FRO

LT, 1E - 08y GO TO 70
«FQ., 0.,0) GO TO 70

= S) .LTe. 1E = 04 AND, ABS(S7FP0) ,LE, S) 6O T

LT, S) GO TO 160
«GT, =S) 60 TO 160

{Cont'd)

81/01/27.
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SUBROUTINE SNTAN (Continued)

SURPOUTINF QrTAM T4/74 rPT=1 STATIC FTN 4.74+485 81/01/27. 131,218,234 PAGE
10 CONTINNF J 43
C = ATANZ2(CCC4.ARS(RR)) J 4
45 Cl = & # (ATAN2((CCC « P2, # RR # S),ARS(RR + TT # S)) + ATANZ((CC J 45
1C - P2, # BR & Q) ,ARS(RP - TT ® S))) ~ C J &6
Cl1 =C1 /7 (S # g . J A7
C2 = (ATANZ((CCC + P, # PR @ S),ARS(RR & TT # S))) / S =C /S =C J 48
11 = g J 49
S0 c J S0
c INYEGRAND NOW 15 (C1852S4CPaS+C) #SaaN/ (RR4TTES)) J 51
[o J 52
CLOGR = ALQG(ARG((FP & TT # S) / (PR =« TT » S))) J 83
CONO = (C # TT # TT -« C? # RR » TT &+ C1 # RR & RR) / (7T #s 3) J 5&
55 CONY = (C2 & YT -~ C] # PR) / (TT # TT) J S8
PTAN = CONO # CLOGR « 2, # S # CON1 J 86
CON2 = (C # TT # TT -~ C2 » RR # TT + C) # PP # RR) / (TT #& 3) J 87
CON2 = (C * PR & TT % TT = C2 # RR % RR # TT +'Cl # PP ## 3) / (YT J 6GA
1 #% &) J &9
en RSTAN = 2, # & & CONP = CONI & CLOGR 4+ 2, # C1 * TT & TT # G #» 3 J 60
1/ (3 # TY ## 3) . J o6l
CON4 = (C * RP & RR # TT o TT = C2 # RR #% 2 % TT + C1 * RR #% 4) J 62
1/ (TT &% 5) J. 63
CONS = 4, # C? #» TT ## 3 = 4, # C] & RP & TT w#s 2 J 6A
65 CONS = CONS / (12 # TT ®a &) J 65
COMK = (=« C ®# AR # TT & TT 4 C2 # PR # RR & TT = C] # RR =8 3) / J 66
1(TT =+ 4) J 67
RS2TAN = CON4 = CLOGR + 2, # CONS # S &% 3 4 7, # & % CONG J 68
CONR = 20, # (C # TT #8 4 o C2 * RP 2 TV #4 3 4+ C] & RR #% 2 & 7TV J 69
70 1#% °2) / (60 & TT % 5) J T
CONG = (C ®* RR a8 2 » TY #0 2 = C2 ®# RR #» 3 # TT 4+ C1 #» RR »% 4) J 7
17 (TT #e 5) J T2
CONIO = C # RR a8 3 & TY #8 2 « C2 & RAR #% 4 # TT o C} # RR ## § J 73
CONIO = CON10 / (TY &2 6) J Ts
7% RSATAN = P. % CONB & S =8 3 & 2, # CONO # § « CONIO # CLOGR + 24, J 715
1# Cl # TT #8 4 & S ¢ 5 7/ (60 # TT %8 5) J 76
CONA = (C # RR ## &4 # TT #8 2 « C? ® RR #% 5 & TT 4+ C} * RR &% ) J 77
1/ (TT ## 7) J 78
CONR = (C2 # TT = C] # RR) /7 (5 = TY #e 2) J 79
80 CONC = ( = C # RR # TT #% 2 4+ C2 # RR ## 2 # TT - C] % RR #& 3) / J R0
1(3 # TT a8 4) J Al
COND = CONC & RR ## 2 / (TT ®#8# 2 / 3) J 82
RS4TAN = CONA » CLOGR + CONR # 2 # § #8 S 4 CNANC & 72 & S &8 3 + CN J 83
IND # 2 & S J B84



(A=}

SUBROUTINE SNTAN (Continued)

SURROUTINF GNTAN T4/74 0PT=1 STATIC FTN 4,7+485 A1/01/27. 13,38,34 PAGE 3
85 IF (RR 6T, 0,) GO TO 20 J 85
RTAN = ~RTAN J 86
RSTAN = =RSTAN J art
RS2TAN = =RSPTAN J 88
RSATAN = =RG3ITAN J 89
90 RS4TAN = =RS4TAN J 90
20 CONTINUE J 91
GO TO 130 J 92
30 CONTINUE J 93
SAWAY = S = TOL J 9
95 S = SAWAY J 95
60 T0 10 J 96
c J 97
(o FOR CASF OF RP NOT 7ERO,TT=0,0 J 98
(o J 99
100 40 CONTIMUE J 100
RR = ARS(RR) J 101
ALNNUM = (2 # RR) ## 2 % G #8 2 4 4 # C # PR % § o+ RR #% 2 4 C «» J 102
12 J 103
ALNDEN = (2 # PR) #% 2 # & #% 2 «'4 % C # RR # S 4 AR #% 23 C #a J 104
105 12 J 105
IF (ALNNUM ,FO0, 0,0 ,0R, ALNDEN ,EQ, 0,0) GO TO S0 J 106
GO TO 60 J 107
50 CONTINHE J 108
S =S -~ TOL J 109
110 . ALNNUM = (2 # RR) ## 2 & C 8% 2 4 4 # C # BPR % § o RR #% 2 4 C #& J 110
12 J 111
ALNnEN=(2¢PR)N’2’5‘"2-4"_CGHPGS+RR¢“2+C“' J 11z
12 J 113
60 RATLN = ALQG (ALNNUM / ALNDFN) J 114
115 TNDIF = ATAN2((C ¢ 2, ® AP # S)yRR) = ATANP((C - 2, # RB # S),RR) J 118
TNSUM = ATANZ2((C + 2, # RB % S)4RR) + ATAN2((C = 2, # RB # S)4RP) J 116
PTAN = =(.25 # RR / RB) & RATLN ¢+ 0,5 # C &« TNDIF , BR J 117
RTAN = RTAN / RR ¢ S ® TNSYyM 7 RR J 118
RSTAN = 045 # (S % S ¢« (RR # RR =« C # C) 7/ (2 » ARy #eo 2) & TNDIF J 119
120 1= .S # RR # S /7 RB + ((,5 % C # RR) / (2 # BR) #4# 2) & RATLN J 12n
RSTAN = RSTAN / RR J 121
RS2TAN = (S #8% 3 / 3) & TNSUM & ((RR ## 3 = 3 & C #a 2 & RR) / (48 J 122
1 » RA ## 3)) a RATLN « C # RR & S / (3 & RR #8 2) o ((6 % C # RR & | 123
2% 2 =« 2 2 C aw ) /7 (6 # (P ® RR) ## 3)) u TNNIF J 124
125 RS2TAN = RS?TAN / RE J 12%
RS3TAM = (S &8 & / 4) # TMNPIF = ((C # RP 48 3 o C #4 3 # RR) / (32 J 126
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140

145

150

155

161

165

¢St

SURROUTINF SMTAN T4/74 nPT=1 STATIC FTN 4,T+485

[z NeNel

70

a0

SUBROUTINE SNTAN (Continued)

1 2 RR #5 4)) % DATLM = INDIF # (RR #% 4 = 6 # C #% 2 & RR ## 2 4 (
2 #% 4) / (64 % RA #8 4) - PR # S %8 3 / (12 # AB) = S % (9 # C #»

32 # RP #% 2 = 3 % RR #8 4) / (48 # RR # RR ©e 3)

RS3ITAN = PS3TAN / RP

RSATAN = (S #&8 & / (R # RR)) % TNSUM + TNDIF & (5 # C # RR #% 6 «

110 # C %% 3 » RP %% 4 o+ C #2 5 8 RR #% 2) / (160 # RR a® 5 % AR as
2 3) = RATILN # (RR %8 6 « 10 # C #% 2 % RR &% 4 + S & C &% 4 & AP &
3% 2) / (370 # RR #%4 2 # RR ## 5) » C # S &% 3 7 (15 # AR &% 2) 4 S
4 % (C %% 3 - C # RR #% 2) /7 (10 » RB ws# 4)

GO TO 130

FOR CASE OF RP=TT=0.0, IF 1=J

ToP C ¢+ 2, # RR 8 g

ROT = C =~ 2, » AR » g

IF (C .EN, N,0 ,AND, RB FQ, 0,0) GO TO 130

SRAD = «C / (7., # BR)

SRADAR = ABG(SPADN)

IF (SRADAR ,LT. S) GO T0 RN

GO TO 90

CONTINUE

SUL = SBAD - TOL

SLL = SAAD + TOL

CLOGRY = ALOG{(TOP / (C + 2, # BB & SLL)Y)

CLOGR2 = ALOG((C + 2, # RR # SUL) 7/ ROT)

CLOGR = CLOGR) + CLOGR?

RTAN = =(.,5 / RR) # CLOGP

RSTAN = (,25 & C / RR #& ») # CLOGR = (,5 7/ BR) # (2. » & = SLL +
1SuL)

RS2TAN = =(C ## ? 7/ (R, ® RR ## 3)) & CLOGR + (C / (4, * PR =& 2))
1 % (2, # S = SLL + SHL) = (425 /7 PR) # (SUL # SUL - SLL # SLL}
RS3TAN = (C ## 3 / (16, # RR #8 4)) & CLOGR « (2, # S #% 3 = SL| +
1% 3 « SUL ## 3) / (&, # BR}) = (C # C / (B, % RA #8 3)) & (2, * § =
2 SLL + SUL) & (C 7/ (8, » BR * RR)) = (SUL » SYL - SLL # SLL)
RSATAN = =(C #% 4 / (32, # BR #% 5)) # CLOGR - (SUL ## & = SLL ##

1 & U

14) / (Re * PR) & (C 7/ (12, # BB » BR)) # (2, # S #8 3 o SLL ## 3 &

90

2 SUL %% 3) = C #& 2 & (SUL ®# 2 - SLL * SLL) / (16, ® AR #& 3) 4+ C
3 % 3 % (2, # S = SLL + SUL) / (1&, * RR #s &)

GO T0O 130

CONTINUE

IF (ARS{TOP) LT, IF =~ 9 ,NF, ABS(RPOT) .LT, IF - 9) Ga TO 120

IF (ToP LE, 0.0y GO TO 110

[ S Y SN VOV S T Y A S JIY Y Y A N ARy AN SN SON SR AR SR QY Y N AN N T N AN A O S N N A A A A A N
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170

178
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185

190

19%

200

205

210

SUBROUTINFE SNTAN

ann

zEaXal

110

120

130

140
150

SUBROUTINE SNTAN (Continued)

T4/74 0PT=1 STATIC FTN 4,7+485 81/01/27.

IF (RAT LLE, 0.0) GO TO 110 J 169

CLOGR = ALOG(TOP / RQOT) J 170

RTAN = =(1 / PR) % CLOGR Jin

RTAN = RTAN / 2 J 172

RSTAN = (425 # C / RR #» 2) # CLOGR - S / AR . J 173

RSPTAN = =(C #% 2 / (8B #» BR ##% 3)) # CLOGR + C # § / (2, * BB #& 2 J 174

n J 178
RS3TAN = (C #% 3 / (16, # BB #% 4)) « CLOGR = S ## 3 / (3, # BB) = J 176

1 S#C %% 2 / (4, * RR #8 3) J 1717
RS4TAN = ~(C ## 4 / (32 ## AP ## 5)) # CLOGR + 2, # C & S ## 3 / (1 J 178

12 & RR #% 2) ¢+ 2, % G # C &% 3 / (16 # BR aw &) J 179
GO 70 130 J 180

TPDBBT = TOP s AOT J 181
IF (TPNDBBT .GT, 040) GO TO 100 J 182

IF (TOP LT, 0,0) GO TO 140 J 183

IF (BOT LT, 0.0) GO TO 140 J 184

CONTINUE J 185

SAWAY = S - TOL J 186

TOP = €C + 2, # RA # SAWAY J 187

AOT = € - 2, # RB # SAWAY J 188

CLOGR = ALOG(TOP / BOT) J 189

PTAN = =(1 / RR) # CLOGR J 190

RTAN = RTAN / 2 J 191

RSTAN = (.25 # C / RR ## 2) #» CLOGR - S / AR J 192

RS2TAN = =(C #% 2 / (B % RR %8 3)) # CLOGR «+ C # S / (2, *# BB #4 2 | 193

1) ) J 194
RS3ITAN = (C o% 3 / (16, # PB #% 4)) # CLOGR - & ## 3 7/ (3, ® BR) - J 195

1 S » C o% 2 / (4, % PR as 3) J 196
RSATAN = =(C #% & / (32 # PB ## S)) # CLOGR + ?, # C # S &2 3 /7 (1 J 197

12 # AR ## 2) 4+ 2, # S & C av 3 / (16 * BR »# 4) J 198
GO TO 130 J 199

CONTINIJE J 200

J 201

WRITE STATEMENTS GO HERF IF NEEDED J 202

J 203

GO TO 150 J 204

WRITF (6,240) J 208

CONTINUE J 206

GO YO 230 J 207

J 208

FOR CASF OF RR,TT NOT 7FRO, BUT WITH MIDRANGEF SINGULARTTY J 209

J 210

13,38.34
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215

220

22%

230

240

245

250

SURROUTINE SNTAN

160

170

T4

CONTINUE

/74

opPY=1 STATIC

WRITE (64250)

SUL = S7ERO - TOL
SLL = SZERD + TOL

SMID1 =

ANG3P =

SUBROUTINE SNTAN (Continued)

FTN 4,7+485

S = 0,5 # ABS(S - SLL)

SMIP2 = =S 4 0,5 ® ABS({ - S - SUL)

ANG] = ATAN2((C + 2, % BB » S) ABS(RR + TT # S))

ANG? = ATAN2((C + 2, * BR # SMID]1)ARS(RR « TT # SMIDI))
ATAN2((C ¢+ 2, # BR # SLL),ABS(RR « TT = SLL))
ANG3 = ATAN2((C - 2, ® BR & S),ABS(RR = TT # §))

ANG4 = ATAN2((C + 2, * BB & SMID2),ABRS(RR + TT # SMID2))
ANGS = ATAN2((C + 2, ®* BB # SUL)sABS(RR + TT # SUL))

DO 220 1 = 1,2

IF (1 ,EQ, 2) 60 TO 170
AA1(Is1) = SUL # SUL

AAY (1,2) = SUL

AAY(1,3) = 1,

AA1(243) = 1,

AA1(3,3) = 1,

AAl(241) = SMIN? ® SMID2
AAL (242) = SMIDD

AR1(3,1) =S & §

AR1(3,2) = =S

AA(]) = ANGS

AA(2) = ANG4

AA(3) = ANG3

CLOGR = ALOG((RR ¢ TT # SUL) / (RR = TT # §))
SUSF = SMID2

DELS = SUL + S

DELS?2 = SUL ##% 2 « § @& 2
DELS3 = SUL #4 3 ¢ § #a& 3
DELS4 = SUL #% 4 « G #& 4
DFLSS = SUL ## 5 ¢ § #% §
DELS6 = SUL #% 6 = § #4# 6
GO TO 180

CONTINUE

AA1(1,41) = S » §

AR1(142) = S

ABY(143) = 1,

AAL1(2.3) = 1,

ARY (3,2) = 1,

AR1(P4]1) = SMIDY # SMINL

81/01/27. 13,38,34

CLccLeccecciLcccedCcccaccccLCoLcccrncccccccccceccccaacdc

211
212
213
214
215
216
°17
218
219
2?0
221

222

223
224
225
226
227
228
229
230
23
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
P47
248
249
250
251
252
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255

260

265

270

278

280

285

290

SURROUTINE SNTA

180

SUBROUTINE SNTAN (Continued)

M T4/74 oPT=1 STATIC FTN 4,7+485 81/01/27,.

AAY(P.7) = SMIDI
A81(3+41) = SLL & SLL
AAY(3+?) = SLL

AA(1) = ANG1

AA(2) = ANG2

AA(3) = ANG3P

CLOGR = ALOG(APS((RR + TT & S) / (RR + TT # SLLI)Y

SUSE = SMID]

DELS = S =~ SIL

DELS2 = § ## 2 - SLL ## 2

DELS3 = S ## 3 < SLL ## 3

DELSS = S ## 4 <« SLL #& &

DELSS = S %8 § < SLL #» S

DELS6 = S #8 € - SLL ## 6

CONTINHE

CALL SIMER (AA],3,AA,1NPFTFRV,IPIVNT,3,ISCALF)

Cl = AA(])

C? = AA(2)

C = AA(3)

COMD = (C # TT # TT = C? ¢« RP # TT + C1 # RR # RR) / (TV == 3)
CONl = (C? # TT -« C1 # RR) /7 (YT = TT)

CON11 = 0.5 » C1 / TT .

CON2 = (C # TT #» TT -« C? # RR # TT 4 C1 # RR # RR) / (77 #s 3) .
CON3 = (C * PR & TT » TT -« C2 # RR & AR & TT & C1 » PR %% 3) / (77
1 =% &)

CON21 = C2 /7 (2 # TT) = C1 # RR /7 (2 ¢ TT #» TT)

CONg = (C ®» PR # RR # TT ¢ TT = C2 # RR &% 3 » TT &+ C) * RR #& 4)
17 (TT ## 5)

CONS = 4, # C? & 7T a# 3 - 4, # C) &« RR & TT w8 2

CONS = CONS / (12 & TT #» 4)

COMG = ( =~ C ¢ RR & TT # TT « C2 # RR # RR # TT -~ C1 #» RR =% 3) /
1(TY »» &)

CON3] = (C # TT ## 3 = C2 & RR # TT ## 2 4 C1l #» RR #8 2 # TT) / (2
1 # TT 8n 4)

CON32 = C1 /7 (&4 » TT)

CONR = 20e # (C # TY ## 4 « C2 # RR # TT ## 3 4+ C] # QR #% 2 & TT
188 2) / (60 # TY w2 5)

CONO = (C % RP a# 2 & TT o8 2 = C2 # RR #&# 3 # TT 4+ C1 * RR »# 4)
1/ (TT ## 5)

CON10 = C # RR ## 3 & TT 88 2 = C2 # RR #6 4 & TT & C} # RR ## &
CON10 = CON10 / (TT a# &)

CON4Y = (C2 # TT - C1 & RRY / (& # TT #a* 2,

PN Y S S I SN I I S S SU N S Sa Ay S S S 2y Sy By B Ay Sy ey S Ny Sy S A A

253
254
255
256
757
58
259
260
261
262
263
264
265
266
267
268
269
270
21
272
273
274
275
276

27T

278
279
2RN
?A1
2R?
2813
284
?R5
286
?R7
?RR
289
290
291
292
293
294

13,238,234

PAGF

7



LST

SUBROUTINE SNTAN (Continued)

SURPOUTINE SNTAN 74/T4 NPY=1 STATIC FTN 4,T+4RS 81/01/27. 13,3R,34 PAGE 8
295 CON42 = ( = C # PR & TT #8 2 + C2 # RR #8 2 & TT o C) & RR %8 3) /7 J 29%
1 (2 # TT #8 4) J 296
CONA = (C *# PP ## 4 # YT #a 2 = C2 # RR #2 5 & TT & C) % RP &% 6) J 297
1/ (TT =& T) J 298
CONB = (€2 # TT = C1 ®# PR) / (5 & TT s& 2) J 299
300 CONC = { = C 6 RR # TT #¢ 2 + C2 # RR ## 2 # TT =~ C] # RR &% 3) 7/ J 300
1(3 » TT #2 &) J 301
COND = CONC # PR #8 2 / (TT ## 2 7 3) J 307
CONE = (€ ® TT 48 ? = C? # PR 2 TT + C) & PP #a 2) / (4 % TY #*# 3) J 303
CONF = Cl 7 (6 = TT) J 3n4
ng CONG = CONE # RR ## ? B2 /7 (TT &8 2) J 305
IF (I ,EQ. 1) GO TO 190 J 306
IF (I LENe 2 +AND, (RR + TT ® SUSE) ,GT, 0,) fi0 TO 190 J 307
RTAN = PTAN ~ CNNO & CLOGP + CON1 # DELS + CON]1 # DF|LS2 J 308
RSTAN = RSTAM = CONP) & NFLS? ¢« CON2 # DELS = CON3 & CLOGR + C] « J 309
aln IDFLS3 /7 (3 # TT) J 310
RS2TAN = RSPTAN - CON4 # CLOGR s CONS # DFLSI « CAN31 & DELS2 ¢« CO J I
IN32 #» DELS4 +« CONG6 # DELS J 312
RS3TAN = RS3ITAN ~ CON4]1 ¢ DFLS4 + CONR # DFLS3 + CON4? # DELS? « C J 13
10N9 # DELS = CONYO0 # CLOGR + C1 # DELSS /7 (5 & TT) J 314
315 RSATAN = RSATAN -~ CONA # CLOGCR + CONR # DFLSS + CONE » DELS4 + CON J 315
IF % DELS6 + CONC ® DELS3 + CONG ®# DELS2 ¢ COND # DFLS J 216
‘G0 TO 200 J 317
190 CONTINUE J 318
RTAN = RTAN + CONO # CLOGR + CON1 # DELS + CONJY & DELS? J 319
320 RSTAN = RSTAN & CON21 & DFLS2 ¢« CON2 # DFLLS = CON3 # CLOGR + Cl # J 320
1DELS3 7 (3 * TT) J 321
RS2TAN = RS2TAN 4 COM4 ® CLOGR + CONS # DFELSIY « CON3Y # DFLS2 + CO J 327
IN32 # DELS4 + CONG6 # DELS J 3723
RS3TAN = RS3TANM & COM4] # DELS4 + CONB # DELSI + CON&? ® DELS2 + C J 324
32% ) 10N9 # NELS = CONYO # CLOGP ¢ C) * DELSS /7 (5 « TT) J 378
RG4TAN = RSATAN + CONA & CLOGR + CONB # DFLSS + CONE & DELS4 ¢« CON J 376
17 # DELS6 ¢+ CONC # DELS3 + CONG = DELS2 + COND # DFLS J 3T
200 CONTINUE J 328
IF (1 .EG. 2) €0 TO 210 J 329
330 IF (I LEQe 1 LAND. (PR - TT # S) ,GT, 0,) GO TO 210 J 33n
RTAN = =RTAN J 331
RSTAN = =RSTAN J 337
RS2TAN = =RS2TAN J 333
RS3TAN = =RS3ITAN J 334
335 RS4TAN = «PS4TAN J 3135
210 CONTINUE J 336
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SUBROUTINE SNTAN (Concluded)

SURRNUTINF SNTAN T4/74 OPT=1 STATIC FTN 4.7+485 81/01/27., 13,38,34 PAGE 9

220 CONTINUE J 337

GO T0 130 J 338

230 CONTINUE J 339

340 RR = RRR J 340
S = 88§ J 341

C = CC¢ J 342

RETURN J 343

c J 344

345 240 FORMAT (30X,43HONE OF THF FNDPOINTS HAS A NEGATIVE LOG ARG) J 345
250 FORMAT (30X,11H 80 FNTERED) J 346
END J 347-
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SUBROUTINE LOGS

T4/74 0PT=1 STATIC FTN 4,7+485

SUBROUTINE LOGS (SeFeDyRELNyRESLN,RES2LNyRES3LN)
SUBROUTINE LOGS

CALCULATES INTEFGRALS OF FORV S#aN#ALOG (S®S+E#S+D) WITH
RESPECT TO S OVER LIMITS OF =S TO S FOR Nz0,1,2+3,

S= PANFL SEGMENT HALFWIDTH
EsD ARF CALCULATED TN SURROUTINE CONCAL
INTEGRAL RESULTS ARF RELN.RESLNJRES2LN,RESILN

EVALUATION OF INTEGRALS PERFORMED USING MACSYMA ALGERRAIC
MANTPULATION PROGRAM OF MIT PROJECT MAC )
IF 1=J INTEGRAL EVALUALTED AT APPROXIMATE FNOPOINTS,+=SAWAY

COMMON  /TEL/ DUM,TOL 2
REAL LATBsLADP4L 14124134l 4

ToL = TOL2

RELN = 0,0

RESLN = 0.0

RES2LN = 0,0

PES3LM = 0.0

sS = §

A =S e S +F #«#5 +0D
B=S #S-FE# S5 +0D
A = ARG (A)

B = ARS(R)

4A = ARS(A)

RP = ARS(R)

1F (AA ,LE. 0,nn0000001) GO TO 60

IF (RR LE. 0,000000001) GO TO 60

DISC = F # £ =« 4 @ D

DISO = SART (ARS(NISCH)

DIs=fF #E -2, &

DIs3 £ #% 3 -3, 8D #F

D1S4 {E # E = 4, 2 D) »# (F#»E oD
DIS44 = E ®#8 4 = 4y # N # F &« F + 2, # D
nIsS E #% 5 = 6, # D # F #2 3 ¢+ A, & F

nn

LATR = ALOG(A & P)

LAPR = ALOG(A / R) )

1F (AA JLF, N.0000N00DN1)Y S = SAWAY
IF (RR LLE, 0,000000001) € = SAWAY

(Cont'd)

81/01/27. 13,38,34
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45
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65
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75

gn

SURRNUITINF ) OGS T4/74 0pPT=1 STATIC

SUBROUTINE LOGS (Continued)

FTN &4,7+485% a1/01/727.

RE = § & LATS + 0.5 & E # | ADR K 43
Fep = F ¢+ 2 & S K 44
FSM = F - 2 # ¢ K 45

IF (NTISC) 40430,20 K &6

20 CONTIMUF K 47
L1 = € - DISQ ¢« 2 & 3§ L ¥

L2 = E + DISOG + 2 # 5 K 49

L3 = € - DIsq -« 2 # § K S50

té = FE + OIS0 - 2 & § K 51
DIFFLN = ALOG(LY # L4 7/ L2 / L3I) K 52
PELN = RE = 4 # S = 0,5 # DISQ # DIFFLN K 83
PESLN = 0,5 # LADR # S #4 2 & (0,25 # E = DISC /7 NISQ) * DIFFLN K S&
RESIN = RESIN = n,25 # DY< # {ADB 4+ E # S K 8§
RES2LN = (S ## 3 / 3) & LATR - DIS4 / (6 # DISQ) &« DIFFLN & LADR & K &6

1 (DIS3 / 6) = 4 # S #8 3 9 =« 6 2 NIS 2S5 /0 kK 87
RES3LN = ND,75 # § #u 4 # LADR 4+ DISS / (8 # DISQ) # NDIFFLN ~ LAPR K 58

1# (DIS44 /7 B) ¢« F # g a8 3 / 6 + 0,5 % S # DIS3 K §9
G0 TN 50 K 60

30 CLOGRT = ALOG(ARSIESP / FoM)) K 61
RELN = S # LATP - 4 # S + F # CLOGRT K 62
RESLN = 0,5 # § =% 2 & LADB = 0,5 # NIS # CLOGRT + € & S XK 63
PES?2LN = (S o 3 # | ATB + DIS3 # CLOGRT + (DT<4) # ((1 / ESP) = (1 K 64

1 7 ESMy)) = 2 %2 6 # NIS) / 3 = & # (S #8 3) / Q K 65
RESILN = N,25 & & #n 4 # LADP - DIS44 # 0,25 # CLOGRT = 425 # DISS K 66

1 % (1 7 ESP - 1 7 EcM) 4+ F # S 88 3 /7 6+ 0,5 % S & DIS3 K 67
GO TO 50 K 68

40 TNRAT = ATAND?(FSPDISN) ~ ATAN2(ESM,DISQ) K 69
RELN = RE = 4 # § = (DISC 7/ DISQ) # TNRAT K 70
RESLM = 0,5 # (g #% 2 - 0,5 # DIS) » LADB + 0,5 # F #» nISC / DIsn K T

1# TNRAT + £ » < K 72
PFS2LM = S ## 3 s 3 # LATR + (DIS3 / 6) # LLADR = (DIS& / (3 * DISA K 73
1)) # TNRAT = 4 # S #86 3 / 9 « 2 # 5 » DIS / 3 K 74
RES3LN = (0,25 # S #8 4 - DIS44 / A) # LADB + 0,25 # NISS 7/ DISn # K 75

1 TNRAT + E & 5 #4 3 / 6 + S # DIS3 / 2 K 76
50 CONTINUE K 77
GO TO 70 K 78

0 CONTINUE K 79
SAWAY = S - TOL K an

A = SAWAY ® GAWAY + F # SAWAY + D K B8]

B = SAWAY # SAWAY = F # SAWAY + D K a2

A = ARSQ(A) K 83

B = ARS(R) K 864

13,38,34
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85

SURPOUTIME 1L0GS

GO YO 10

70 CONTINUF
S = S8
RETUPN
END

764/76

SUBROUTINE LOGS (Concluded)

neT=1 STATIC FTN 4,74485 B1/01/27, 13,38,34 PAGE

XXXXX
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PROGRAM 70CDETM

OO OONOD

14774

OVFRLAY (WINGTL+240)
PROGRAM ZOCDFTM
DIMENSTION

DIMENSION X3C4(22),

PROGRAM ZOCDETM

0PT=1 STATTC

YY(2)y FV(2)s FW(2)y DZDX(400),
ALOC (229109 T(41)s SS(4141)e SSY(4101)

FTN 4.74+485

XXCC(20) s WOU(20)

1151)9 S2(2251)0 S3(224+1)y DELY(2291)s H(22), PSUM(41,41)

DIMENSION ZOCM(41),
DIMENSION 7UPA(4l1),
DIMENSION WK (455)
COMMON

20CK (30), PDUM(4141)
ZLOA(4Y)y PTX(41)y ZMC

1400) oS (400) 4PST(400)4PHT (50)+ZH(50) 4NSSW

COMMON
COMMON
COMMON
COMMON

PART 3 - COMPUTE Z/C

THE TOLERANCE SET AT THIS POINT IN THE PROGRAM MAY NEED TO BE

/TOTHRF/ CIR(400)
/CCRRDND/ CHORD(S0) ¢ XTE(50) 2KBIToTSPAN,TSPANA
7INSUR23/ APSToAPHI «XXeYYYsZZ+SNN,TOLC
/JIK2/7 PCTX(50)¢PCTZ(S0) 9NZSeJCTLyUSLP

VERSUS Xx/C

(41)

CHANGED FOR CCMPUTERS OTHER THAN THE CDC 6000 SERIFS

WRITE (6+2680)
TOLC = (ROT # 15.F -
PT = 4, # ATAN(1,)

RAD = 180, 7/ PI1
177 = 1
NNV = TRLSCW(Y77)

00 30 NV = LM

05) a# 2

DZDX (NV) = 0,

17 =1

NNN = TRL
DO 20 NN
APHT = AT
APSI = PS
XX = PV(N
YY{(l) = @
Yye2y = 0
77 = 7H(1]
SNN = S(N
Do 10 1 =

SCw(17)

= 1M
AN(PHI(TZ))
T (NN

V) = PN(NN)
(NV) = Q(NN)

(NV) + Q(NN)
7Z) = 7H(I7)
N)

l'?

(Cont'd)

81/01/27,

S§S2 (4

ZALLZ ROToM,PETAWPTEST QTESToTRLSCW (50) 0 (400) PN{400) PV (

iad ek el el el el o el el el el el ol ol ol ol el ol aall ol ol ol ool ol ol ol ot el ol ol

ODNITOS WN -

13,38,34
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PROGRAM 70CDETM T4/74

[pNaNeNeXel

10

20

30

40

S0

60

70

PROGRAM ZOCDETM (Continued)

OPT=1 STATIC

YYY = YY(I)

CALL INFSUB (ROTHFV(I)FW(T))
APHI = =APHI

APST = -APSI

CONTINUE

FUN = FW(1) + FW(2) -~ (FV(])

DZDX (NV) = DZDX(NV) + FVN & CIR(NN)
IF (NM LT, NNN ,OR, NN ,EQ, M) GO YO

127 = 17 + 1
NNN = NNN + TRLSCW(17)
CONTINUE

IF (NV LT, NNV ,OR, NV ,FQ, M) GO TO

127 = 172 » |
NNV = NNV ¢ TRLSCWL(I77)
CONTINUE

INTEGRATE ND7/PX Tn OBTAIN 2/C VERSUS X/C AT THE VARTIOUS Y LOCATI

IF (JSLP «NF, 1) GO TO 40

PUNCH 2404 (DZRX(NN) NN = ]1,4V)

CONTINHE

REWIND 10

IF (JCTL EFa@, @) GO TO S0
CALL PSEUDO

CONTINUE
LA =1
LB = 0

D0 230 1 = 1,NSSY

IN = TRLSCW(I)

CPHI = CNS{ATAN{PHI{(T)))
IF (1 ,EQ, 1) GO TO 60
LA = LA + TRLSCW(I - 1)
LA = tR + TBLSCW(I)

DO 70 J = LA,LR

N =Ja=-LAs+

WOU(N) = =D7DX(J)
¥XCO(N) = (M = 0,25y /7 IN
K= IM ¢ 1 + LA - J
X3C4(KY) = PV(J) ® HFTA
BLOC (K) = =N7R¥Y (J)

FTN 4,7+485

# PHI(172)
12.5663704
20

30

81/01/27.

ot ol ol el ol el ol e i N o ol ol el e o Rk ol W T ol S s ol el ad el el
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PROGPRAM 7QCNETM

80

90

100

110

PROGRAM ZOCDETM (Continued)

74/74  0PT=1 STATIC FTN 4,7+485

Y = Q(LA)Y / ROTY

WRITFE (64250) Q(LA),Y«CHORD (1)

WRITE (64290)

WRITE (64360) (WOULTJ)oTJ = 1,4IN)

WRITE (6+300)

WRITE (6,360) (XXCC(IJ)s1J = 1,IN)

Kl = IN + 2

K2 = IN + 1

ALOC(1) = ALOC(?)

ALOC(K1) = ALOC (K2)

X3C4(1) = XTF (1)

X3C4(KY) = XTF(I) ¢ CHORD(I)

D1 = o,

p? = o,

DO AD L = 1,4)

T(L) = XTE(I) + CHORD(I) & (L - 1) # ,025
Iw = o

CALL SPLINE (2241s419K1414419X3C4,AL0CYITA¢SS+5519852452+S3¢NELY,H

19IW,D1,D2s1,PSUM)

DO 90 L = 1,40

K = 42 = L
J =4y =L
PSUM(K) = PSUVM(J)

PSuUM(1y = 0,

ALPIN = ATAN(PSHM(41) / CHORD(T)) # RAD
WRITF (64330) ALPIN

YRITE (6.310)

IF (JCTL JFa, 2y GO TO 100

WRITE (6,320}

GO TO 110

CONTINUE

WRITE (6,350

CONTINYFE

DO 180 L = 1441

K = 42 = L

X0C = 14 ¢ (XTEA(TY ~ T(K)) / CHORD(I)
70C = PSUM(K) / CHOPD(T)

Z0CM(Ly = =70C

X = xnC # CHOPN(Y)

70CPP = 20C # CPRI

ZMC (L)Y = =70CPP

DLYZPR = PSIIM(K) & CPHIT

Il el ol adi el el nl ol el ol ol ool ol sl ool audl el gl ol ol kel sl ol kol el
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91
92
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104
105
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107
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114
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116
117
118
119
120
121
122
123
124
12%
126
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130

135

145

150

155

160

165

PROGRAM ZOCDETM (Continued)

PROGRAM 70CDNETM T4/74 0PT=1 STATIC FTN 4,7+485

120

130

140
150

160

170

180

190

IF (JCTL «NE, 2) GO TO 120

CALL CSTUNT (S04NZSs1e1l91PCTXsPCTZyXNCoTHKy = 1,4WK)
Z0CU = ZOCPR = THK

Z0CL = 70CPR + THK

ZUP = 70CU # CHNRD(TI)

2L0 = 720CL # CHORDI(TY)

ZUPA(L) = Z0CU

ZLOA(L)Y = ZOCL

CONTINUE

IF (JCTL .EQ, 72) GO TO 130

WRITE (64260) XOCeZOCsZOCPRyX4PSUM(K) 4DLTZPR
GO TO 140

CONTINUE .
WRITE (6¢340) XOCeZOCoZOCPR4ZOCUsZOCL o XoPSUM(K) ¢DL.TZPRyZUP,ZL0O
CONTINUE

CONTINUE

WRITE (6,370)

DO 160 L = 1,19

20CK (L) = ZOCM (L)

CONTINUE

DO 170 L = 20430

IL=2?2 %L « ]9

20CK (LY = Z20CM(LL)

CONTINUF

IF (JCTL oNE, 2) GO T0O 200

DO 180 L = 1,21

LL =1 ¢ (L =1y &2

ZUPA(L) = ZUPA(LL)

ZLOA(L) = ZLOA{(LL)

PTX(L) = 0,05 » (FLOAT(L - 1))

WRITE (100770) (PTX(L)sl = 1421)

WRITE (10,270) (7UPA(L) L 1921)

WRITE (104270) (7L0A(L) L 1y21)

DO 190 L = 1,21}

ZUPA(LY = =7UPA(L)

ZLOA(L)Y = =7L0OA(L)

CALL TMFOPLT (0e2YsPTXs147UPAy1400elas = ,590:540,043,3HX/Cy12417H

17/C COs(PHI),0)

THET = 0,
XL = R,5
YL = R,

HT = n,3

81/01/27.
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160
161
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991

178

180

190

198

200

205

210

PROGRAM Z0NCDETM

220

230

240
250
260
270
280
290
3no
310

CALL
YL =
CALL
XL =
YL =
CALL
YL =
CALL
CALL

PROGRAM ZOCDETM (Continued)

T4/74 0PT=1 STATIC FTN 4,7+485

MOTATE (XL oYL oHT ¢ 6HEHORD= s THET 46) /
NOTATE (XL oYL oHTy6HY/R/2% s THET +6)
e

NUMBER (XL »YL sHT sCHORD (1) ¢ THET 43)
NOMAER (XL oYL oHT oY o THET o)

INFOPLY (1521ePTXale7L0A 414000100 = ,5¢0:500,093,3HX/Ce12412H

12/C cos(PHI),,0)

200 CONTINUE

IF (JCTL «NE, 1) GO TO 220
DO 210 L = 1441

210 PTx(L) = 0,025 » FLOAT(L = 1)

CaLL

INFOPLT (1441 9PTXe197MCsle00sler = 59045906093 93HX/Cs12412R2

1/C COS(PHIN 4 0)

THET
XL =
YL =

CALL

= 0.

5.5

Re

0,3

NOTATE (XLoYLoHT96HCHORDN= 4 THETY 6)
Te

NOTATE (XLoYLoHT46HY/R/2=4THET+6)
a,

f,

NUMBER (XL oYL sHT+CHORD(I) yTHET,3)
7'

NUMBER (XL ¢YLoHToYoTHET 94)

CONTINUE

WRITE (10+270) (Z0CK(L)sL = 1,30)
CONTINUE '

END FILE 10

REWIND 10

FORMAT (AF10.6)

FORMAT (35X 42HY=4Fl0.4911X4ERY/R/2=4F1044411X46HCHORD=,F10,4//)

FORMAT (P3X4F9,4,5(5XF9,4))

FORMAT (TF10,€)

FORMAT (1H],58x 20HLNCAL FLFVATION DATA///)

FORMAT (41X44THSLOPFS.«07/DX+AT SLOPE POINTS,FROM FRPONT TO RFAR/)
FORMAT (42X 44FAHCORRFSPONNTNG X/C LOCATIONS FROM FROMT TO REAR/)

FORMATY (////749%,15HLOCAL FLEVATION//)Y

81/01/27,
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21%

220

PROGRAM ZOCDETM (Concluded)

PROGRAM ZQCDETM T4/774 0PT=1 STATIC FTN 4,7+485

320 FORMAT (29%Xs3HX/Ce11Xe3H7/CoEX13H(Z/CICOS(DIH) 4SX,THDFLTA X9 TX4TH
1DELTA 743X 15H(DLT 7)COS(DTH)/)

330 FORMAY (///34%,3S5HCHORD ANGLE OF ATTACK IN X=7 PLANE=,F9.4,THDEGRE
1ES)

240 FORMAT (4XeFO,4,9(4XFG,4))

350 FORMAT (AXs3IHX/Co9X43H7/C44Xs12HZ/C COSIDTIH) 4 1Xe185HZ/C US COS(DIH)
1¢1X915HZ/C LS COS(DIH) 91Xy 7THDELTA Xo4X9sTHDELTA Zo1X,1SH(DLT Z)COS(
2DIH) 91X+13H7 US COS(DIH) 31Xy13HZ LS COS(DIH)/)

360 FORMAT (5X¢20F€,.4)

370 FORMAT (1H])

END

L
L
L
L
L
L
L

L\
l':
L. 220,
Li221=~
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891

10

15

20

25

30

35

40

SURRQUTIME THFSUR T4/74 apT=]1 STATIC

OO0 ON

10

20

30

SUBROUTINE INFSUB

FTN 4,7+4485

SURRNUTINE TNFSIIR (ANTWFVI,FWI)
COMMON  JINSIP?3/ PSTTeAPHTT oXXXoYYY 97779 SNNTOLRNC

FC = COS(PSIN)

FS = SIN(PSIT)

FT = Fs 7 FC

FPC = COS(APHIT)

FPS = SIN(AOHTT)

FPT = FPS / FPC

F1 = ¥XX + SNN # FT = FPC
F2 = YYY + SNN s FPC

F3 = 777 + SNN & FPS

Fa = XXX = GNN # FT # FPC
FS = YYY = SNN & FPC

F6 = 777 = SNN & FPs

FFA = (XXX ## 2 & (YYy ® FPS) ## 2 & FPC o# 2 & ((YYY # FT) % 2 o
1 (727 7 FC) #8 2 = 2, 2 XXX # YYY & FT) = 2, # 777 & FPC # (YYY #

2FPS + XXX ® FY » FPS))

FFB = (F1 #* F] « F? » F?2 4+ F3 & F3) as 5

FFC = (F4 # Fa 4+ FS o FS 4 F6 » F6) 48 .5

FFD = FS ® FS & F6 o Fh

FFE = F2 ®# F?2 + F3 & F3

FFF = (F1 % FPC & FT + F?2 » FPC + F3 # FPS) / FFR - (F4 ®» FPC * FT
1 + FS # FPC + F6& ®# FPS) / FFC

THE TOLFRANCE SET AT THIS POINT IN THE PROGRAM MAy NEFN TG RE
CHANGFN FOR COMPUTERS OTHFR THAN THE CDC 6000 SERIFS

IF (ARS(FFA) LT, (ROT # 15, = 5) ## 2) 60 T0 10

FVONE = (XXX * FPS - 777 » FT @ FPC) » FFF , FFA
FWONE = (YYY ® FT = xXx) & FFF / FFA # FPC

GO TO 20

FVONE = 0.

FWONE = 0.

IF (ARS(FFD) ,LT. TOLRNC) A0 TO 30
FYTWO = F6 & (1, = F&4 / FFC) / FFD
FWwTWo = =F5 # (1, = F4 7/ FFC) / FFD

GO TO 40
FVTWO = 0.
FWTWO = 0.

(Cont'd)

A1/01/27,
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SUBROUTINE INFSUB (Concluded)

SUPROUTINE TNFSUP T4/74 0pPT=] STATIC
C
40 IF (APS(FFE) .LT, TOLPNC) fO T0 S0
45 FVTHRE = -F3 # (1, - F1 /7 FFP) / FFE
FWTHRF = F2 « (1, - F1 / FFP) / FFE
G0 TO 60
50 FVTHRF = 0,
FWTHRE = 0,
50 C

60

FVI = FVONE + FVTWO + FVTHRF
FWT = FWONE + FWTWO + FWTHPE

FTN 4,.7+485

R1/01/77. 13,308,334
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SUBROUTINE SPLINE

SURROUTINE SPLINE T74/74 0PT=1 STATIC FTN 4,7+485 8l1/01/27,

10

20

25

35

40

10

20

30

40

50

60

70

SURROUTINE SPLINE (MNPTSyMNCVSsMMAX  NyNCVYS oMy XoeYsToPROXINGSS9S551,S
152052053'DELY'HQIH'DI.n?.'KARvPSUM)

DIMENSION TH(S0)s DFLH(S0,1)s CT(50)s TH2(50), DFLSQH(S0),y ST2(50
Ie1)

DIMENSION PSUM (MMAX,MNCVS)

DIMENSTION X (MNPTS), Y{(MNPTS,MNCVS), T(MMAX), NELY(MNPTSsMNCVS}), S
12 (MNPTSyMNCVS), S3(MNPTSyMNCVS)y SS1(MMAX MNCVS) s SS(MMAX,MNCVS),
2HIMNPTS) s SS2 (MMAXJMNCVS), PROXIN(MNCVS), DELSAY{S0)e H2(50)s C(50
3)» D(S0)

DIMENSTION D1 (NCVS),s D2(NCVS)s KAB(NCVS)

IF (IW) 90+10,90

Ml = N =1

Iw = 2

DO 80 K = 14MCVS

0O 20 1 = 1,M1

H{T) = X(I « 1) - X(I)

11T =1 «+ 1

DELY(ToK) = (Y(IToK) = Y(1,K)) /7 H(I)
C(I) = H(D)

00 30 T = 2,M)

H2(1) = (H(T = 1) *+ H(D)) = 2,
DELSOY(T) = (DFLY(I4K) = DELY(I = 1,K)) & 6,
CONTINUE

IF (KAR(K) EQ, 0) GO TO 40

H2(1) = 2« & H(1)

H2(N) = 2. & H(M1)

DELSAY (1) = 6, # (DELY(1lsK) = D1(K))
DELSQY(N) = (D2(K) « DELY(N1+K)) #» 6,
60 TO S0

H2(1) = 1.0

H2(N) = 1.0

C(1) = 0.0

H(N1) = 0.0

OELSAY (1) = 0,0

DELSQY(N) = 0,0

CALL TRIMAT (HyH?,CyDFLSAY,D4N)

DO 60 1 = 1,N

S2(1+k) = D(I

H{NY) = C{N})

DO 70 T = 1,N)

1T =17 + 1

S3(TeK} = (SP(TI4K) « SP(T4K})) / H(I})

Z2Z2ZTZZ22Z22ZT2Z2ZTIT2ZTZTZ22ZTZ2Z2ZZZZTZIZZT2XZITZZZZZZZ
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L1

45

50

55

60

65

70

75

80

SURRNUTINE SPLIME

BoO
90

160

110

120
130

140

150
160

170

180
190

200

CONTINUE

CONTINUE

J=o

J=sJ+

1=

IF (T(J) = X(1)) 140,170,110

IE (T(J) - X(N)) 130,1504140

IF (T(J) = X{I)) 160,170,130

I =141

GO TO 120

CONTINUE

PPINT 250, J

PRINT 2€09 (X(T)el = 14N\)

PRINT 2609 (Y(Tel)el = 14N)

GO TO 190

I =N

CONTINYF

Iv = =1

I =121

DO 180 K = ]1.NCVS

HTY1 = T(J)Y - Xt

11 =2 7 + 1

HY? = T(J) = X(TT)

PROD = HT1 & HT?

SS2(JeK) = S2(TaK) + HT1 & S3(T.K)
DELSQS = (SP{Y4K) + SP(IT,K) # SS2(JsK}) / 6,
SS{JaK) = Y(T,4K) ¢ HT]1 # DELY(I+K) + PROD # DFLSAS
SS1(JaK) = NFLY(TeK) + (HT) ¢ HT2) # DELSOS + PROD # <3(TeK) / 6,0
CONTINUE

CONT INUF

IF (J ,LTe M) G TO 100

M] = M = ]

DO 240 K = 14NCVS

DO 200 I = 1,¥1

TH(T) = T(I « 1) -« T(T)

IT =7+ 1

DELH(T4KY = (SS(TIsK) = SS(I4K)) / TH(I)
CT(I) = TH(T)

CONTINNF

DO 210 T = 2™

TH2 (1) = (TH(T = 1) +« TH(T)) & 2,
DELSQH(I) = (NFLH(TI.F) = DFLHE(I = 14K)) #* 6,

SUBROUTINE SPLINE (Continued)

T4/74 0PT=]1 STATIC FTN 4,7+4R5

A1/01/77.
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75
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17
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82
a3
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SUBROUTINE SPLINE (Concluded)

LT

SURROUTINE SPLINE T4/74 oPT=1 STATIC FTN 4,T7+485 A1/01/27. 13,38,34 PAGE
85 210 CONTINUE 8S
TH2(1y = TH2(M) = 1, a6
CT(l)y =0 B7
TH(MY1) = 0 88
DELSQH()) = DELSQH(M) = 0, a9
80 CALL TRIMAT (THoTH2,CT4DFLSQHyD M) S0

DO 220 1 = ],M
ST2(I,K) = D(I1)
220 CONTINUE

TH(M1) = CT(M1) 94

95 PROXIN(K) = 0,0 95
DO 230 1 = }.M) 96
IT =71 +1

PROXIN(K) = PROXIN(K) + ,5 # TH(I) # (SS(I,K) + SS(II,K)) = TH(I)
1#% 3 & (ST2(1+K) ¢ ST2(11,K)) / 24,
100 PSUM{T4K) = PROXIN(K)
230 CONTINUE
240 CONTINUF
RETURN

o Ne]

105
250 FORMAT (l4+?4HTH ARGUMENT OUT OF RANGE)
260 FORMAT (10F10,3)
END

ZZTZTZZT222Z2ZZ222ZTZ2Z2Z222Z2ZZ2Z2Z2
0
-~




eLT

SUBROUTINE TRIMAT

SUBROUTINE TRIMAT T4/74 0PT=1 STATIC FTN 4,7+485 81/01/27. 13,38,34 PAGE )}
1 SUBROUTINE TRIMAT (A,Be¢CoD,TeN) 0 1
DIMENSION A(1)e B(l)e C(1)s DY)y T(1)y W(SO), SV(S0), G(50) 0 2
[o [+] 3
c THIS ROUTINF SOLVES THE TRIDTAGONAL (EXCEPT TWO FLFMENTS) MATRIX O 4
5 c 0 5
W({l) = B(1 L] [}
SV({1) = C(1) » Atl) 0 7
G(1) = D) /7 w(l) 0 8
NMY} = N = 1) 0 9
10 DO 20 K = 24N 0 10
KMl = K = 1] 0 11
W(K) = B(K) « A(KMl} # SV (kKM]) 0 12
IF tk ,EQ, N) GO TO 10 0 13
SY(K) = C(K) 7/ wW(K) 0 14
15 10 G(K) = (D(K) = A(KM1) # G(KM1)} 7/ W(K) 0 15
20 CONTIMUE 0 16
TN} = G(N) 0 17
DO 30 K = 1,NM] 0 18
KK = N - K 0 19
20 T(KK) = G(KK) = SV(KK) # T(KK + 1) 0 20
30 CONTINUE 0o 21
RETURN 0 22
END 0 23=
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