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SONIC-BOX METHOD EMPLOYING LOCAL MACH NUMBER
FOR OSCILLATING WINGS WITH THICKNESS

By 5. Y. Ruo
Lockheed-Georgia Company

SUMMARY

A computer program has been developed to account approximately for the
effects of finite wing thickness in the transonic potentia{ flow over an
oscillating wing of finite span. The program is based on the original sonic-
box program of Rodemich and Andrew and has been extended to include the
effects of the swept trailing edge and the thickness of the wing. Account
for the non-uniform flow caused by finite thickness is made by application
of the local linearization concept. The thickness effect, expressed In terms
of the local Mach number, is included in the basic solution to replace the
coordinate transformation method used in the earlier work. Calculations were
made for a delta wing and a rectangular wing performing plunge and pitch
oscillations, and the results were compared with those obtained from other

methods. An input guide and a complete listing of the computer code are

presented.
INTRODUCTION

In reference 1, the sonic-box method computer program wa; devé]oped for
calculation of unsteady fransonic flow aerodynamics for oscillating planar
wings with unswept trailing edge by approximating the wing planform with a
matrix of square boxes. Later, }t was extended to include the swept trailing
edge and control surfaces in reference 2. The sonic-box method uses a doublet
velocity potential as the basic sclution to satisfy the linearized transonic
flow, unsteady small-perturbation velocity-potential equation with the asso-

ciated boundary conditions.

In references 3 and 4, the wing thickness effect is partially recovered

by the inclusion of local Mach number in the governing equation for the



unsteady transonic flow. It uses the concépt of local linearization-to réducé
the nonlinear small-perturbation equation to a linear one with non-constant
coefficients. This is further reduced to a linear equation wfth constant co-
efficients by an appropriate coordinate transformation. ' This final equation
and the associated boundary condition in the transformed space become identi-
cal to those treated in the physical space by Rodemich and Andrew in reference
1. The numerical results for the wing with thickness were obtained by adopt-
ing the sonic-box method in the transformed space. Because of the assumptions
made in deducing the governing equation to a manageaﬂle form, this technique
is applicable only to relatively thin wings. That is, the local mean Mach
number on the wing surface must not be very different from unity. Further,

it is assumed that there is no flow separation and no strong shock waves on

the wing surface.

The computer programs developed in references 1, 2, and 3 use the least-
square method to fit some of the input data, such as wing deflection or steady
Mach number distribution on the wing, and to fit the computed velocity poten-
tial with a form of pre-determined polynomial surface for the subsequent cal-
culation of the unsteady pressure and the generalized aerodynamic force
coefficients. The computer program described in reference 4 adopts the natural
cubic spline for fitting calculated velocity potential and the spline-surface
for fitting input modal deflections and Mach number distribution instead of
the polynomial~surface fitting used in references 1, 2, and 3. The codes in
references 3 and 4 allow the computation of generalized aerodynamic force
coefficients for wings of zero and finite thickness; the swept trailing edges

are allowed but not the control surfaces.

The computer program presented in this report is developed according to
the "“alternate technique'' described in reference 5. The coordinate transfor-‘
mation technique as used in references 3. and. & fails when the mean local Mach
number on the wing becomes very different from unity. In order to avoid this
problem, an alternate technique was proposed in reference 5 to approximately
account for the thickness effect, expressed in terms of mean local Mach number
on the wing, by including it directly in the basic doublet solution to replace

the coordinate transformation. The computer program thus developed is smaller
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than that of reference 4 and the amount of computation required has also been

reduced.

In general, the basic assumptions and limitations applied to the computer
code in reference 4 also apply to the present code. However, the present
formulation avoids the difficulties associated with the artificial wake and
wing-surface fold-over due to multivalued transformation which 1imits the
usefulness of the coordinate transformation formulation of reference 4. The
zero thickness wing portion of the computer code is unchanged from that of
reference 4. |Input is identical in both codes and the output differs very

littie between them.

SYMBOLS
b reference length (dimension = L)}
Cp pressure coefficient
exp, e exponential function
i /-1

reduced frequency, wb/le

unit of lengtﬁ‘
Lij generalized aerodynamic force coefficient
M focal Mach number

unit of time

Ueo reference velocity {freestream), (dimension = L/T)

X,Y,2 dimensionless Cartesian coordinates (reference length = b)

8ij phase angle of Lij

T maximum thickness to root chord ratio

Py maghitude of oscillatory dimensionless small .perturbation velocity
potential ]

) angular velocity (dimension = radian/T)

( Ve subscripts denote quantity at leading edge

{ Jte subscripts denote quantity at trailing edge



METHOD

The computer program described in reference .4 is based.on the coordinate
transformation technique toireduce the locally Ifnearized equation with non- _
constant coefficients for nonzero thickness wing at sonic sﬁeed to a linear
one with constant coefficients. This linear equation with the associated
boundary conditions can, then, be solved with sonic-box method. When the mean
local Mach number on the wing becomes very different from that of the free-
stream, the transformation may become multivalued and consequently an arti-
ficial wake or wing-surface fold-over may be created in the transformed space.
This technique fails once it happens. In order to avoid this problem, an
alternate technique was proposed in reference 5 to approximately account for
the thickness effect, expressed in terms of mean Jocal Mach number on the wing,
by including it in the basic doublet solution.

The governing equation for unsteady transonic small perturbation velocity

potential is
: Poyy + Pogz = M*(27keo, - k*P5) = 0, (1)

where

(Po(x,YsZ) = (p(xgy,zst)'e-lkt »

which is also equation (1) of reference 4.

The basic solution for equation (1)}, representing a point doublet oriented
parallel to the z-axis at the origin and satisfying the required condition at
~infinity for a small finite region on the wing where the value of M, the Mach

number, is considered to be constant, may be written as

. 0, x <0-
P =1 . 2 2 {y24z2
ik zM . M2 (y2+z?%) .
'2-1?';2* exp {"%Ik[x + "—-——-x——]} y K70, - (2)
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in which M is regarded as a parameter. .This solution satisfies equation (1) .
only in a small finite region of the wing, so. the solution may be considered

to be of the locally linearized form.

The only quantity in the program of reference 4 requiring modification
is the velocity influence coefficient for the wings with thickness. It is
presently written as

M2 (y-n)2

A= %%'Mz J[ T;f%Tf exp { - %? [(x-8) + = Sy—1} dedn (3)
E .

=.%%-M JIIﬁE exp [- %%(u + %;J] dudy - (%)

where = length of the box side

reduced frequency

=z X =
i}

= mean local Mach number -
i= /0 '

= kH

box at (&,n)

= (x-g)/H

M(y-n)/H

£ m =
Il

<
i

The value of the velocity influence coef%icient computed in the sonic-box
computer program is with M = 1.0 in equations (3) and (4). Under this con-
dition, the velocity influence coeffiéient is function of the wing geometry
only. For M # 1.0, it becomes function of the Mach number aiso. The value
of the modified velocity influence coefficient required in this alternate
technique to account for the wing thickness effect may be evaluated from the

table computed for M = 1.0 condition for the same reduced frequency.

To evaluate the modified velocity influence coefficient for this alter-

nate technique, one may do the following:

1. take the average value of the mean local Mach number at the center of the

receiving, {x,y), and sending, (£,n), boxes,



2. multiply the spanwise distance between these two box centers by-the value
of .the average Mach number,

3. interpolate the modified velocity infiuence coefficient from the original
table for M = 1.0 with the value of the modified sﬁanwise distance, v,

b, multiply this value by the mean local Mach number at the center of the

sending box.

The rest of the computation remains practically unchanged except that the com-

putation in the transformed space is totally eliminated.
COMMENTS ON THE PROGRAM

The velocity potential influence coefficients for a wing of zero thick-
ness at a given frequency are only a function of the geometry. However, in
addition to the geometry, they are also a function of the local Mach number
distribution for the nonzero thickness wing under present formulation. It
may be possible to perform the' integration in equation (3) analytically with
a new formula or with that aiready in the earlier program with some
approximation. No attempt was made to derive. the totally new formuiation.
One of the approximate methods which was studied but not implemented in the
present program is to substitute the local Mach number, M, in the integrand
of equation (3) with (1-g), where e is a positive or a negative small number.
After expanding the expotential function involving &£ term and neglecting
all ¢? or higher terms, one obtains an approximate form of the integrand,

for a doublet at the origin and z = 0, as follows:
2 ; 2
J b jek X)) - exp [- iK ¥
( + ek )—{3-) exp [ 7. (X + % ) ] . (5) -

The exponential function in equation (5) is the same as that used in the case
for M = 1.0 and the routines in the earlier sonic-box ‘computer program may be
utilized to perform the integration. Due to its complexity, and the addition-
al .computer storage and time required, this approximate method was not adopted
to generate the new velocity influence coefficient matrix with the Mach

number effect. Instead, it is interpolated from the velocity influence
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coefficient matrix for the zero thickness wing as described in the pre-
ceding section. The Mach number appearing in the exponential function in
equation {3) is only associated with the distance between receiving and
sending points and it is regarded as to modify the effective distance be-
tween these two points. Therefore, the average Mach number is used to
maintain its interchangeability. Another Mach number in equation (3) is
regarded as to modify the doublet strength. Since the integration is per-
formed over the surface of the sending box, it is logical to use the Mach
number at that point. This simplification in coupling the Mach number
effect enables a reduction of the size of the computer code and the compu-
tation time. The computed results appeared to be reasonable under the

assumptions of small perturbation theory and local Tlinearization concepts.

in the present formulation, it implies as in the coordinate transforma-
tion formulation (ref. 4) that the Mach number variation in the spanwise
direction is not large. The accuracy of these methods decreases when a large
Mach number variation in spanwise direction exists. The present method,
however, does not fail abruptly as does the coordinate transformation method
when spanwise variation of Mach number becomes large enough to cause multi-
valued .transformation and hence fold-over of wing-surface.

Since no smoothing has been app]ﬁed on either the input data or any com-
puted values in the data fitting process during the computation, the calcu-
lated unsteady pressure coefficient distribution may not be smooth and should
be used with caution. In order to use It, the computed pressure coefficient
should be put through a smoothing process such as the smoothing portion of
the two-dimensional cubic-spline fitting routines in the present program.

The pressure coefficient is obtained by differentiation of a set of numerical
values whereas the generalized aerodynamic force coefficient is obtained by
integration. Sinéé integration itself is a smoothing protess, the resulting
géneralized aerodynamic force coefficient is considered to be acceptable with-
in the bounds of the accuracy of the numerical techniques and the adequacy of
the sonic-box method. The option of data smoothing is not provided in the

three-dimenslonal spiine-surface fitting process used in the present code for



input data such as wing deflections.and mean local Mach number. The spline-

surface is required to go through all input points.
RESULTS

Sample calculations are made for a delta wing and a rectangular wing
oscillating in plunge (Mode 1) and in pitch about the apex (Mode 2). The

mean angle of attack is zero and the freestream is at sonic speed.

Delta Wing

The delta wing considered here is a flattened elliptic cone of aspect
ratio 1.5 and thickness-to-root-chord ratio T = 0.1. Convergence with re-
spect to the number of boxes along the root chord for the generalized force
coefficients (Ljj) due to plunge and pitch about the apex, at a reduced
frequency of k = 0.2, Is shown in figure 2. The maximum numerical difference
within the applied range of 15 and 30 boxes along the root chord is about 4
percent, and the trend of convergence with and without thickness is essential-
ly the same. Based on the results shown in figure 2, it appears that the gain
in convergence by using a large number of boxes to represent the wing is not.
obvious as compared with a fortuitous selection of the number of boxes to
use, The numerical fluctuation in the convergence plot is largely caused by
the box arrangement along the wing leading edge which, in turn, is dependent
on the number of boxes selected for use along the wing root cherd. Contri-
bution from the partial boxes along the leading edge has been taken into

account, but the fluctuation still exists.

The variation of each force coefficiént, using 30 boxes along the root
chord, versus the reduced frequency is plotted in figure 3. The results from
figure 7 of reference 4 are also shown. The numerical difference between the
results for wings with and without thickness is very small, generally less
than one percent. This is a result of the Mach number, at each box-center
used in ‘the computation, lying within the narrow range of 0.92 and 0.98 in

chordwise direction and remaining constant in spanwise direction (see fig. 8
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‘of ref. 4). However, the thickness effect on flutter speed can be signifi-
cant (réf. 6). The results for the'case_with thickness obtained from the .

present method and that of reference 4 are not very different.

Rectangular Wing

The rectangular wing considered here has aspect ratio 2.0 and a biconvex
(circular arc) airfoil with thickness-to-chord ratio T = 0.0521. The vari-
ation of each force coefficient, using 20 boxes along the root chord, versus
the reduced frequency is plotted in figure 4. The results obtained from the
present method, and from references & and 7, are included in the figure. The
thickness effect on the rectangular wing is seen to be slightly larger than .
that on the delta wing. This is probably caused by the wide range of Mach
number variation {fig. 6) on the rectangular wing, even though the thickness

ratio is only 0.0521 for the rectangular wing against 0.1 for the delta wing.

The present method predicts values higher than either Landahl's results
(ref. 7) for the zero thickness case or the results of reference 4 for thenon-
zero thickness case. The difference of the generalized aerodynamic force co-
éfficients for the nonzero-thickness case between the results obtained from
the present method and that of reference 4 is quite large. This might be
caused by the difference in interpretation of the effective distance between
the sending and the receiving peoints in the present method and the coordinate
" transformation method-used in reference 4. It is felt, however, that the
interpretation used in the present program is more physically sound than that
used in reference 4. The phase angle predicted by the sonic-box method at
very low reduced frequency becomes meaningless when the magnitude of any force
coefficient approaches to zero with decreasing reduced frequency (for example,
see figs. 4(b) and L4(d)). This is due to numerical inaccuracy and not to any -

inadequacy of the method.

The steady-state pressure coefficient .obtained from reference 8 for the
rectangular wing considered here is shown in figure 5(a) for the chordwise
(x-direction) distribution and in figure 5{(b) for the spanwise (y-direction)

distribution. The corresponding Mach, numbers at the box-centers, interpolated .-
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from the fitted sﬁlfne-sﬁrface, are plotted in figures 6{a) and 6(b). The
intefrpolated values devigte from the.input data .more ‘near -the leading edge
than near the trailing edge.' This probably was caused:by:tﬁe:use of more
dense spacing of input points near the leading edée as..compared with those
near the trailing edge in chordwise direction and by the lack of input

points near the leading edge in spanwise direction, especially in the in-
board portion of the wing. A better fit than that shown in figures 6(a) and
6{(b) may be qbtained by using more evenly spaced .input points_ than those

shown in figures 5(a) and 5(b)}.
CONCLUDING REMARKS

A sonic-box method computer program is presented for the application of
a local linearization concept capable of accounting approximately for wing
thickness effects in unsteady sonic flow. The thickness effect, expressed in
termg of the local steady Mach number, is directly included in the basic
solution. The local doublet strength is adjusted from the sonic fiow con-
dition to that for the local fiow, and the governing equafion is reduced to
the one used in the original sonic-box method for zero thickness wings. Thus,
the original sonic-box method concept can be used directly to treat nonzero

thickness wings.

Convergence of the numerical results with respect té the number of boxes
used .in representing the wing planform seemed to depend more on the arrange-
ment of the boxes along a swept leading edge than on the total number of
boxes used, even though the partial boxes along the leading edge were in-
cludéd in the computation. For a wing with unswept leading edge, the use of
a small number of boxes {say, 15 to 20 along the root.ghord).abﬁeéred to be
sufficient to obtain resuits that were esseﬁtial]y converged. - '

When the input data require-spline-surface -fitting, the input points must
be selected in such a way that they are as uniformly spaced as possibie to.
avoid locally-concentrated large errors. A smoothing option for the two-

dimensional cubic-spline has been included In the present program, but it was

10



not utilized in the.sample runs shown in this report. Since the box method
itself is numerical .in nature, the distribution of calculated values may not
always be smooth; and it may become necessary to perform the smoothing before

any gradients are evaluated.

Based on the sample runs made, the contribution due to thickness was not
found to be very large in comparison with the results calculated from the
coordinate transformation method. Due to the lack of reliable experimental
data, it is rather difficult to assess the validity of the present approach

in accounting for thickness effects.
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APPEND[X
COMPUTER PROGRAM

The computer program listed in this appendix is dimensioned to handie
a maximum of 30 boxes, either in chordwise or spanwise directions, in approxi-
mating the wing planform. The maximum numbers of leading and trailing edge
Segments ére, respectively, 7 and 2 per semispan. The program can-handle up
to 3 wing deflection mode shapes. The maximum number of points used in
spline-surface fitting is 100, so .the maximum number of input points to
describe the wing deflections and the Mach number or pressure coefficient
distribution is also 100. These limitations can easily be increased by
changing the dimensions of the corresponding variables In the computer program.

In order to activate the smoothing option in two-dimensional cubic-spline
data fitting, it is required that a two-digit fixed point number be assigned
-to the Ias; argument, NSMOS, of subroutine SPLN1. The right digit is for
the control of the number of smoothings desired; and the left-digit is for
pre-in}erpolation, zero for omitting pre-interpoiation and non-zero for in-
cluding pre-interpolation. The pre-interpolation is a process to increase the
number of known points to be used in the interpolation by inserting an éddi—

tional point betwen every successive pair of input points in the original set.

\24



el 12
ORIGINAL PAGE
OF POGR QUALITY
Input Guide

Data ére input through fheﬁsubqoutine DATRD:using the one djmensional

array DA with a size of 1005. The allowable maximum number for some of the

Input data as indicated below may be changed if the_dimen?ion% of the corre-

sponding storage array and computational operations are also changed accord-
ingly. Subroutine DATRD initializes DA(1) through DA(22) to blank, the
weighting factors in DA(104), DA(108), ---, DA(500) to 1.0, and the remaining

portion of the DA array to 0.0.. Consequently, these are the default values.

The layout of the array DA(k) as it is presently used is similar to that in

reference &4 and is as follows:

1-7:
8-12:
13-19:
20-22;
23:
2k
25:
26:

27:
28:
29+
30-44 .

45,

46-48:

Title

Not used

Mode title

Not used

Frequency, (cycle/sec)

Overall length of wing in streamwise direction, (ft or meter)

Speed of sound of the freestream, (ft/sec or meter/sec)

(0) - indicates the frequency is the first one for a new wing

{(1n - indicates the frequency is the additional one for the
same wing -

Number of boxes in streamwise direction (maximum 30)

Number of deflection modes {maximum 3)

Number (m) of segments of leading edge per semispan to be

given, excluding segment from origin to vy (mpax = 7)

Coordinates of points on the leading edge, (ft or meter)

(in sequence of yg,X1,Y1,%X2,Y2,~==:Xm,¥Ym) » Mmax = 7

Number (n) of segments of trailing edge per semispan to be

given, (default: unswept trailing. edge), "mag =2

Coordinates of points on the trailing edge, (ft or meter)

(in sequence of xg,y1,x) for n =2,

or xg (only) for n

il
—
-

no input for n = 0;
jast trailing edge point coincides with the last leading edge

point and is set internally)
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hg.

50:

51:
52-53:
54-70:
J1~72:
73=95:
96

97:

98:
99-100:
101-500:
501-700:
701-1000:

Number of boxes allowed for upstream iﬁfluence (if-this
Jocation is left blank or assigned a zero, it will assume
DA(49)=DA(27) and in no case DA(49)>DA(27) is allowed).

(0) - indicates to calculate cases with and without thickness

effect
(1) - indicates to calculate case without thickness effect only

{2) - indicates to calculate case with thickness effect only

indicator to suppress calculation of potential for a mode

(0) - no suppression

(1) - suppression

Coefficients of the deflection ponnbmiai (in the sequence of
ag and ap)

Not used®

Coefficients of the Math number distribution polynomial (in
the sequence of ag and aj)

Not used®

Indicator of the type of wing thickness effect input
(1) - pressure coefficient
(2) - Mach number

Number of points at which pressure coefficient or Mach number

to be given

Number of points on which deflections to be given

Not used*

Deflection data for a maximum of 100 points (in the sequence
of x, y, deflection and weighting factor)

Not used#¥

Pressure coefficient or Mach number data for a maximum of 100
points (in the sequence of x, y and pressure coefficient or

Mach number)

The remaining part of DA array is used for the control of intermediate

results print out. When the latter is desired, a non-zero positive integer

number should be entered at locations in the DA array corresponding to the

information from the one particular subroutine that is needed.
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ORIGINAL PAGE 18
OF POOR QUALITY

1001: CBA: for wing deflection (DRED)
A=1, for NEW=1

. sbiine—surface fitted results
B=1, for NEW=2

c - not applicable
1002: BA: for wing upwash (WVAL)

A=1, - upwash

B - not applicable

1003: FEDCBA for velocity potential {BOXP and BOXPO)
A=1, for NEW=1
B=1, for NEW=2
=1, for NEW=1
D=1, for NEW=2
E=1, for NEW=1
F=1, for NEW=2
1004: A: for Mach number (MRED) )
A=1 - spline-surface fitted results
1005: DCBA: for wing shape (SHAPE and PLNFM)
A=1, for NEW=1 distributions of box, box area, leading and
B=1, for NEW=2}

C=1 - Mach number at box centers

velocity potential
influence coefficient and solution matrices

pressure coefficient

trailing edges
b - not applicable

The format of the input data card is (A1, A5, 16, 6A10, A8). The first
field is for the control of clearing the data array, DA, for a new wing (+)
and the control to indicate the end of the set of data (-). The second field
is the indicator for the type of data, either numeric (blank) or alphameric
(ALPHA). The third field is the designator for the relative location in the
data array of the first number to follow in the fourth field. |If this field
is left blank, or a zero is entered, the execution will be terminated. The
fourth and fifth fields are for five consecutive input data each occupying 12
columns plus 8 blank columns at the end. All the fixed point numbers are right-
adjusted and the decimal point for the floating point number must be included.
If an input datum is left blank, no change at the storage location for that
particular datum in the data array will occur unless the set of the input

data is for a new wing.
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Those storages currently not -used in array DA marked with # are reserved
for future improvements in the method used for the functional form of data

ale s
W

input, Those marked with are reserved for the case. where large numbers

of data input points for deflections- or Mach numbers are required.
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Sample Input

A typical input data deck sef—up for an aspect ratio 1.5 delta wing
having an elliptic lateral cross~section with 10% thickness ratio performing

plunge and pitch about its apex are given below.
The input format is (A1, A5, 16, 6A10, A8).

Card 1: title of the case under consideration.

Card 2: title of the first mode of deflection.

Card 3: first frequency (cycle/sec), centerline chord length (ft),
reference velocity {ft/sec). ‘

Card 4: number of boxes along the centerline chord, number of deflection
modes, number of total leading edge segments of the wing.

Card 5: spanwise coordinate (ft) of the first section of the leading edge,
chordwise and spanwise coordinates (ft) of the next section (the
sequence is yg, X1, Y1 -~ e.9., see figure 1).

Card 6: first mode of deflection f = 1.0
the " - "' sign indicates the end of the group of data cards to
be read at this stage.

Card 7: title of the second mode.

Card 8: second mode of deflection f = 0.1x.

Card 9: identification of the type of input regarding the wing thickness
effect (Mach number for this case), number of points on the wing
this information to be given.

Cards 10 to 69:
chordwise and spanwise coordinates (ft) of a point on the wing, and
the Mach number at this point.

the ' - '" sign on the last card indicates the end of the group of
data cards to be read at this stage.

Cards 70 and 71:
additional frequencies for the same wing, one card is read in at
one time.

Card 72: blank card to make an exit from the computer.
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" The card imagés are as follows:

1 2 .3 4 5 6 7 &
123456789012345678901 2345673901 2345679901 2305678901 23456 7890123456 T8901 234567890
+ALFHA 1ASPECT RATIO 1,5 DELTA WING (TAU®0,1D0} 1

ALPHA 1 IPLUNGE 2
23 0.159154941 10.0 10000 3
27 30 2 1 A
30 0.0 10.0 3.75 5
- S2 1.0 &
ALPHA 13PITCH ASOUT ROOT LEADING EDGE X=0.0 7
52 0,0 Gel 8
96 1 60 . 9

701 041 0,1a0232 10

704 0.3 0,135125 11

a0t 0,5 0,132175 12

Tin 0.7 0,129%a3 13

713 0,9 0,126084 14

716 1.3 0. 124980 15

719 1,7 0,122240 ls

722 2.1 0.119963 D § 4

725 2.5 0.,1177066 18

728 2,9 0.115627 . 1%

731 3,3 0.113584 20

734 3.9 0.110510 . 21,

737 L,5 0,107428 22

760 5.1 De10%263 23

T43 5.7 0.100872 24

746 6.3 0.097215 . 2%

749 6.9 0,093129 26

752 7.5 0.088395 27

755 Te9 0.08%697 28

758 B.3 0,0303462 29

761 8.7 0,074970 36

764 9.1 0,067825. 3!

767 9.3 0,063062 32

770 9.5 0,056823 3

73 9.7 0,0476561 be [N

776 9.% - 0.02965] a5

719 1.7 0.5 0,122340 k1)

782 3.3 1o 0.1135€64 37

785 G485 1.0 0.107428 a8

788 5,7 1.0 0,100872 3%

791 6.9 1.0 0,093129 40

796 Bed et 0.080342 41

797 9,5 1.0 0,056823 42

800 4.5 1.5 0,107428 a3

843 6a3 240 £,097215: (3]

806 7.5 2.0 0,08839% 45

809 8.7 20 0.074970 &6

aiz 9.7 Z2e0 0.047661 @7

815 B.3 245 0.080342 48

818 9.7 3.6 0,047681 49

a1 2.5 345 0.117746 50

824 3,9 045 0.110519 51

827 5el 045 0,10%263 52

830 6.3 045 0.097215 - s3

833 T.5 0.8 0.088395 Sh

836 9.1 2.5 0.067825 - N 55

839 9.5 0.5 0.029651 ) 56

B4z Sl 1.8 0.,104243 . . 57

848 6,3 T 1.8 0.097215 - 58

848 7.9 1.8 0.0045657 [4-]

851 9.1 1.5 0.067825 . 60

854 P 143 0.029651 6]

857 57 2.0 0.100872 62

8560 6.9 245 0.093129 63

863 95 2.5 0,056823 64

866 9.9 2.5 0.029651 65

869 8,3 3.0 0,080362 ° 66

872 el 1.h 0,067325 67

a1s 9,5 3.5 0.056823 . . 68

878 9.9 - 345 0,029651 69

23 1.,591549407 1 10
23 6,366197628 1 k81
72
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Sample Output

ASPELT RATID 1.5 DILTA WING (TAU=D.101
30 BOXES ALONGE ROOT CHORD
REDUCED FREQUENCY = ,010
FREGQUENCY = 1.592E-01 CYILE/SEC
MOOF NOo. i1 PLUNGE

*ODE No. 2

GENERPALIZED FRRCES NC THILKNESS EFFECT)

MARES

CotS. DEFLe REAL PART IMAG PART

1 1 2.15396F-06 ~2.%2783E-02

1 2 -1.6%9439F-07 ~1.61159E-02

GENEPALIZED FRRCES (N3 THICKNESS CFFECT}

MI0ES
PoFS. CEFL. REAL PaARY IMAG PART
2 1 -2.82788F+00 —2.84689E-02

2 2 -1.611627+00 —1.81389E-02

#0DF Npo. 1

MODF ND. 2

GENERALIZED FIRCES {wlTh THICKNESS EFFECT)

»anfEsS

BoEs. DEFL. REAL PART IMAG PART

1 1 ~1.00531F-05 -2.%3535E-02

1 2 ~1.29338f-05 -1.51538E-02

GENERPALIZED FARCES (WITH ThICKNESS EFFECT)

POGES

PPES., CEFLe REAL FART IMAG PART
2 i —2.83541F+00 -2.33020E-02
2 2 =1.61539F+00 ~1.6888R8E-02

O

RINT CHIRD LENGTH

FREE STREAM VFLOCITY

PITCH ABNUT ROOT LEADING EDGE X=0.0

ABS. YALUE
2.82783€-02

1.61159€F-02

ABS. YALUE
2.82800E+00

1.61173€+00

ABS. VALUE
2.83535E-02

E.L153IRE-02

ABSe YALUE
2.83552E+00

1.61588E+00

CH%R}IND&L E¥i€{m
P POOR GUALITY

10.00 FT

1000.00 FT/SEC

PHASE ANGLF
~8%.99%9

-90.0006

PHASE ANGLE
-179.4224

-172.3553

PHASE ANGLE
-90.0237

. =90.085%

PHASE ANGLF
-179.4518

-179.4011

¥



ASPECT RATIR 1,5 DELTA WING (TAUZD.10)

39 71T CHORD

ATXES ALONTG

REDUCED FREQUFNCY = +100

FRENUENCY = 1.5925+00 CYCLEsSFC

MNOF ND. 1

MADE NO. 2

SENERALIZED FARCES INT THICKNESS EFFECT)

MapEs

PRES. PEFL. REAL PART IMAG PART

1 1 3.5826RF-04 —Z2.0234]1E-01

1 2 1.20006F-04 —1.60608E-01

GENFRALIZED FORCES (NT THICKNESS EFFECT)

®APES

PRPES. DEFL. REAL PART ImAG PART
2 1 ~2.875546F+00 —2.858 53E~01
2 2 ~1.603428F+00 ~1.81827E-01

¥NDE MO0. 1

WOOE NO. 2

GENEPALIZED FIRCES (WITH THICKNESS EFFEC

MODES

pPES, DEFL, REAL PART IMAG PART

1 - 1 ~T.33272E-0% —~2+82506E-012

1 2 ~1.03553F-03 © —1.6059RE-01

GENFRALIZED FrRCES (MITH

#1DES
PRES, DEFL. ‘REAL PART I®AG PARY
2 1 -'2.83011F+00 ~2.38355E~01
-1.701 756-0F

2 2 ~1.61039E+00

- ———

————

32 .

THICKNESS EFFECT)

RO0T CHIRD LENGTH

FREE STREAM VELOCITY

ABS. VALUE
2.82181E-01

1.60608F-01

ABS. VALUE

2.483792E+00

1.61972E+00

IR

ABS. VALUE
2.82507€-01%

1-.60601E-0%

ABSe VALUE

2.88138E+00 .

1.61936E+00

10,00 FT

1020.80 FT/SEC

PHASE ANGLF
-89.9138

-8§9.9572

PHASE ANQLF
-178,2287

-173.55%&5

PHASE ANGLF
-90.1732

90,3695

PHASE ANSLE
~174.48915

-173.,9678



ASPECT RATIO 1.5 DELTA WING (TAU=0.10Q)
30 BOXES ALONG ROOT CHORD

REDUCED FREQUENRCY = L4800
FREQUENCY = 64366E+00 CYILE/SEC
MODE 0. 1

MODE NO. 2

GENFRALIZED FNRCES (NL THICKNESS EFFECT?

MAGES

PeEsS. DEFL. REAL PART IMAG PART

1 1 2.80265F~02 ~9.51379E-01

1 2 1.93708%E~-02 ~ba28881E-01

GENFRALIZED FORCES (N) THICKNESS éFFECI)

*1DES

PPES. DEFL. REAL PART IMAG PART

2 1 ~2.81529E+00 -9« 9RIBIE-01

-1.460030F+00

2 2 ~T+280784E~01

MODE WNOQ. 1

MODE %NO. 2

GENEPALIZED FORCES (WITH THICKNESS EFFECTY

POTES

PRES. DEFL. REAL PART IMAG PART

1 1 1.95356E-02 ~9.83362E-01

1 2 1.17730E-02 -6.192079E- 01

GENERALIZED FIRCES {(WITH THICKNESS EFFECT)

RODES

PoES, PEFY, REAL PART IMAG PART
2 1 —2.39926F«00 -G,.75337E-01
2 2 —1.52205€+00 —T«16862E-01

ORIGINAL PAGH I
OF POOR QUATLIT™

ROGT CHORD LENGTH

FREE STREAM VELOCITY

ABS. VYALUE
951 T35E-01

6.28780E-01

ABS. VYALUE
2.61373E+00

1.76883E+00

ABS. YALUE

2.43568E-01

$5.19191¢E-01

ABS. VALUE
2.58993E+00

1+73572E+00

10.00 FT

1000.00 FT/SEC

PHASE ANGLF
~83.4330

“8R.2385

PHASE ANGLF
~157.5296

~155.0635

PHASE ANGLF
-88.8137

-88,9105

PHASE ANGLF
-157.8775

-155.6357
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http:2.41529E.O0
http:TAU=O.10

Program Listing

b et . ae o UePuTe L TPUT, TAPES=INPUT,TAPEG=OUTPUTY SBOXR2

2

N AL« Fro.oman SBOXRZ 3

L ~ezelxler AuPois JF LJUXES ALGNG THE CENTERLINE CHORD ALLOWED  _ SBOXRZ _° 4

- T kol lh STATEAENT SBOXRZ 5

C soseaxlse AGPiER sF mILES ALLLWEDG IN DIHENSION STATEMENT e __.SBOXRZ &

L NeEWARLe aY RubFete .r oa5r:eS ALLOWED FDR SPLINE FITTING SBOXRZ 7

L ur MLes Aboiwit 1M Jlmen5ION STATEMENT SBOXR2 8

b 2 7. s ALIT) 4 ¥YL 3T s XLE (3U) 3 XTECIOTSEDGI301+AR{30+30) -A 2

L srL sl oM a{3ul sl Tl2930) 0L 0L 2530)HBsANALI0,30) == A 3

. s AL S LB YEII( 2 et S5 T s NS o XTOGE3) s YTOGCIT G NTDG L4 NST A &

c sSFRXLIVUI e 3FAYLLCU) s SPRHIL03) 4 KSFMT(103,104) sNBH = A .  °~ &

-L AU ALI0US) yARZ AW LKL 9D nglQYHAX’JHAX,JHAK'IEDG'IH’L,HEH A &-

LI!‘ N)iuﬂ Al b0150)1>[£!30930] SBAXR2Z 10

R ,5FD}(.'Lul.;g_’.)|_)FJ¥I].OO,.‘!),SFDHI!.O393)QKSFD‘3)95(3) SBOXRZ 11

CATL F/im / L . -SBOXRZ 12

1r =4 ) ] SBOXARZ 13

Iw=o T SBOXR2 14

DEOLImG - SBOXR2 15

NIGG1=3 - - SBOXR2 16

TURESTY T - SBOXRZ i7

ME=3 o o ’_ﬁ SBOXR2 18

ME=100 T o n M TTTTSBOXEZT T 19

c MATCH AdU0YL NLNBERS YO THE DEFINED ;}yg_}lun IN STORAGE ARRAVS SBOXR2 20

HE=MB+] Tt T T SBOXRZ 21

HC=2%Hy . SBOXR2 22

NF=NE+3 SBOXRZ 23

. _HRITELiWs55) e L _ SB0XR2 24

C T READ DATA FCRrR THE ACTUAL WING ——— T SBOXRZ 25

__100 _CALL DATRD(DA) o . - SBOXR2 26

NEW=1 SBOXRZ 27

TEST1=0AC106G1)+DA(1002)+0AL1003}+DAL1004)+DA(L005) - SBOXR2 28

CK=DAUZ31%DA1241/DAl25196.268318531 SBOXRZ 29

DI=DAL27} : SBAXR2 30

L=01 ] SBOXRZ . T 31

D=1.0/01 . SBOXR2 32

DH=0.5%D SBOXRZ 33

WRITEfIH»60) (DALI)aI=1,7) . SBOXR2 34

110 IF (L) 60G,600+120 . SBOXR2 35

120 IF [(HB-L) 600,1309130 SBOXRZ 36

130 WRITE(IW+65) L+DALZHI+CK40A(25) sDAL23) SBOXRZ 37

IF (DA(26)) 1601504160 . SA0XR2 38

150 CALL SHAPE SBOXR2 39
IF(MEN.E£Q.2) 60 TO 180 : sBOXR2

AC=8.07AREA R SBOXRE 4 I'

160 LIM=MLIL) SBOXR2 42

IF (LIN-NB) 1i0sl70+650 SBOKRZ %3

170 LIN2=2%HB ) SBOXR2 44

WFINS = DA(49] SBOXRZ 45

!F!NFLHS.E0.0I WFLNS = L SBOXRZ 46

= N LHS) - R - - SHOYRZ A7 -

LiM1=2+NB s .-~ . "SBOXRZ ~ 48.

CALL PﬂIZGL!HI;LIHZ;LPUT:CK;D-A! T . . SBOXRZ ., . 49

180 CONTIiNUE - ) - © SBOXR2 59,

W=0 ] SBO0XRZ 51

K=DA{28) . SBOXR2 52

B 10 230 SBOXRZ 53

C. - ) SBOXR2 ___55

< PREL IMINARY CALCULATIONS ARE FINISHED. ) SBOXR2 © 55

. ‘RUDE.. E SBOXRZ 56

C . SBOXRZ 57

=700 IF IDA(Z6Y) 23032109230 . T T T U3BOXRZ T 58

210 IFINEH.EQ.2) GE TQ 230 SBOXR2 59

CaLL CATROTDA) - T T R T T T OZBORRYE T T B0


http:IF(NEW.EQ.21
http:WRITE(IW.60

ORIGINAL PAGE 18
OF POOR QUALITY

230 K=K-1 T .- Lo . " SBOXR2 61

T T T5BOXRZ T T 80

H=R+1{ B - 3 .
IFI(TEST1.LTA1. el Go ¥ m 250 . : SBOXR2 63
BRITETIH255F r . R 1:11):{ ¥ "ok
250 WRITELIW, 152 M . SBOXR2 6%
T T WRITEX W16 TOAT ) 9l=l3,19) —— ™" 7 ¢ oo Tmr s T O TSBOXRZ T T &6
_ 15 FORMAT(LHO 15X + BHMODE NOa913) SBOXR2 67
T T 16 FORHATIIH# 930X 7AL0) SBOYRZ (1.}
IF €QA126)) 25052804290 SBOXR2 69
t Tt e T/ /0t - T TT T IBOARZE T T 7O
280 1F INEW.EQ42) GO Ty 230 SBOXRZ 71
TT T TTPRINTSDATLCOTY TeetTT T s T Tt S$BOXR2"" 12
CALL DREDISFDASSFDY s SFDHoKSFDySFHX s SFHY s SFHHgKSFNaDAT . SBOXR2Z 73
3 XX TYs[H<LsHLC, Ho RO, NB s NER s HR 4KSFSS IPRINTY — —  SBOYRZ — — 7%
c ) . SBOXR2 75
GIMY=DX{51y T T T R - SBoX®zZ 76
T 290 IFUK) 31093104300 SBOXR2Z 77
39C IF T (H-RDY TEGU, 31045310 oo T T e “SBOXR2 78
310 CONTINUE S80xXR2 79

C el ol
IFCIr UMD (O0 ) bar3.2. A0, NEH.EGLL} GO TO 490 SBOXR2 81
CU 4G riTien 5BOXR2 82
Ir Eo0nRl))  atus3lue4nD SBOXR2Z 33
A0 CUNTIsLE SBOXRZ 84
L SBOXRZ a5
IPFInT=0A 12377 " - e 0T - T T T SBOXREZ T T EE
Y AL LRy ¥ e AT GG e Y TG o X TE4SEDX»SEDY s SFOHsKSFD S D CK 580xXR2 a7
% 3T asLy e s Ml my NST o HB HD s NE s MM KSFS s TPRINTY SBOXR2Z :1:]
c SBOXR2 89
Ir (7.5502)) S9de30D9337 SBOXRZ 30
LR SANNN-N S S S SBOXRZ 91
! cedn,pe rCGETTERRETTION otTT T/ T —— /¢ SBOXRZ . T 92
- T T S80XR2 33
TR Llds_altrslygasllsolus3llaelhe2e5 SBOXR2 94
EL R T SBOXRZ2 L+ 1)
< SBOXR2 -7
Yo=Y L} SBOXRZ 97
M =lAtay) * STt T/t T TTTTT TTSBOXRZ T T 9B
Er-1nT=" 2{LE3) SBOXRZ 99
Cioo Y F AR Y Y a TG YT s XTE S XLE s Ay ARy DANy ToEDGy S9CKoDHYE SBOYRZ 100
N QIPB‘.NT!"'LT!"L\:,AHA SBDXRZ 101
K CaNe s s ML BL AL NER I NST 3 Iy HB s HC 9 MEARD) SEOxR2 102
o SBOXRZ 103
L S e : - TTTTrTTT T T T TTUSBORRZ T 10
N SBOXRZ 105
vene LI2Th0  F wiatsacidad FUSCES FUP LACH MODE - SBOXrR2 © 106
. SBOXR2 107
A ST TS i B o SBOXR2"- 108
e lT Elmgnl) SBOXR2 109
WALV {lesind {E2ZULILD=147) - -oTTmr T : T T3BOXRZT T I1D
F"l[ Limston d Ln.ki.'vlv\:'&'!.:f-(zt’l;05(23) ~ sBDsz 111
410 WRITL [1Ws2C) _ ____sBOXR2 __ 112
JFiNEwn.EQ.1) RHITE(IWy2Z) T SBOXR2 1ia
IFCNEN. Q.2 WRITE(LA24) N e . _ _ . sSBOoXrZ - 114
WEITE Linadn) SBOXRZ 115
.20 FURMATI/1NOLUX218HuENERALIZED FORCES) _ . _ _ . .+ _ . _ . 5BOXRZ2 | 116 .
22 FURMATIIH® 28X 5224 (N0 THICKNESS EFFECT)) SROxXR2 117
24 FCRMATIL+9262924H (HITH THICKNESS EFFECT)) SBOXR2 118
T 25 FORMAT{IHG.5Ks SHMODES/ 4R+ 1 IHPRES, DEFL.3sOXsFHREAL PART,10Xs9HIMAG SBOXR2 119
$PART, 10X+ 1UNAES. VALUEs6Xs LIHPHASE ANGLE) e SBOXR2 120
C SBOXRZ 121
LU 470 M2=Lsn B e SBOXR2 122
¢ . SBOXR2 123
LAy, . Fl_;ic_C_lixX,YY.S;SFDXgSFDY'SFDH,KSFD,KSFS.X&E;XTEs\"HAX SBOXRZ 124
1 YAMA 3 JHAK ML T L s NENsMH2 s HByND s NBaNB+CK4T) SBOXR2 125
¢ . . o . .. . _._ SBOXRZ 126
»1=AC%T {111 SBOXRZ2 127
32=AT#T12,1) L o o L __ sBOXRz 128
533= SURT({S1*vc+52%32} SBOXR2Z 129
34%57.295T0?ATANZ(52,51) SBOXR2 _ 130

35


http:WRITE(IW.24
http:JF(Nt".EO
http:IF(I,Ixat(5O3.r?.2A

T 450 WRITETINLJ0! FloM2451+52453454 oo X SBOXR2 131

30 FORMAT (1h021&31P3EL9.540PLF 16,4} . - SBOXRZ 132
470 LUNTINUE - ' : R SBOXRZ 133
480 WRIFL  (dwe%%% _ e . SBODXRZ 134
490 CONTINYE ’ : . . SBOXRZ 135°

O IFt0A20) GTaCe) GO TO 510 ) SBOXR2 134
V0 5006 fs13.22 SEOXRZ 137

500 Dat1)=Z _SBOXRZ . 138
SBOXR2 139

516 If (TFIX{DA{5C)IT1.EQ.0T GO 19 100

IF{NEW.EQ.2) CL T0.100 B ) ] e SBOXRZ 140

NEn=g oo ) N SBOXR?Z 141
IF{uAll6)) 18C25B80y 180 - SBOXR2 142

SB0 [PRINT=DALLIGG4) . TTSBOXKZ LY
CALL MRED(DAsToNMyNBsKSFM s SFRXs SF MY SFHHy [Ny IPRINTY SBOXR2 144

o Tu ixD - —- T T T/ T " $80XR2 145

c K o SBOXR2Z 146
C ExROR ‘LXLTS - Tt T T ) SBUXRZ = Iav
C SBOXR2 148.
T 580 TPR=30 T SBUXR?Z 139
GG TU &l0 3 - SBOXRZ 150

600 IPR=27 oo mem e Tttt/ T SBOXRE 151
610 WRITo (Iws33) IPR . . o SBOXR2 152
35 FurMAT{1HOLOX 5 BHBAD DATAI4} SBOXR2 153

U TO 7¢O SBOXRZ . 154

650 RRKITE™ ~ (IMsact) - SRO¥RZ 155
4C FORMATIIHOLOX s 42HLATERAL LIHIT ON NUMBER OF BOXES EXCEEDED.) SBOXR2 156
700 STOP - T T - '_ ) TT 7 SBOXRZ T T 157
55 FORWATO(IHYY - ) e SBOXR2 158

60 FCRHAT(L1HO,10X,7A10) ’ SBOXRZ 159

. 65 FORAATL1H0+10%412,23H BOXES ALONG RODT CHORDs SBOXR2 1690
T T T 15%422dR007 CHORD LENGTH =yF8aZy3H FT7 SBOXRZ 161
2 1HC 1035194 EQUCED FREQUENLY =.F6e3y S80XR2 162

k) T 15X s22HFREE STREAM YELOCITY =4FB.247H FT/SEC/ SBOXR2 163

4 IHC, 10Xy LIHFREQUENCY =, 1PE1L.3,10H CYCLE/SSEC) _ SBOXR2 164

ENG $SBOXR2Z 165
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(VOIS X VAP
o

. SUBROUSINE DATRDIDATA) - DATRD 2
[ 4 i &AEﬁ=§E"ﬁ_§'Eﬁﬁ"TTH““ﬁITﬁUTUiT“TTTT“ — DAYRE Y
DIMENSION DRBULLZ)SsDATALL)»DDRBUCIOY DATRD 4
“"" DATS ESTISHALPHAT s DTEST/IH JS ETEST/IA~FsSTEST/IHY/ OATROD T T %
DATA 2718 / o o DATRD 'S
IR=5 DATRD I 4
=6 DATRD 8
1 READ  (1Rs2) ERIN+ALP+IND,IDRBUT[I+I=127) DATRD 9
2 FORMATIALGAS+16906A105A8) - o i DATRD 10
IFEIHD.ED.0) 60 10 20 - DATRD 11
1F S(EMIHWNELSTEST) GO TO 105 o L DATRD 12
€77 THEHW WING IF CGLUmMN 1 CONTAINS A PLUS SIGN DATRD 13
C INITIALIZATION OF DATA ARRAY DATRD 14
0e 101 I=Z2351CC5 TATRD 5
101 DATAC(I)=0.0 DATRD 16
T T %0 182 [=1,22  ~ T 7T Tt TmTmottooT T ot DATRD 17
102 DATALId=Z DATRD is
T T BGTI0S T=1G4s7C0,6 - " DATRD 19
103 DATAL(I)=1.0 DATRD 20
- I0% Tt /T T T oo T TORTRD T T 21T
IF (ALPL.EO.ATEST) uwy TC 9 DATRD 22
IF tALP.NELCTEST) o3 TO 3 DATRD 23
C NUMERIC CARS DATRD 24
PO 3 I=lsc DATRD 25
SORBULII=GrzuLT) DATRD 26
s CONTINGL - - TTTTT T DATRD ~ 27
CeCUTO=lc 0 tSUs LIRS T WUl s I=145) ‘ DATRD - 28
u-L. J ]—:.)« DAIRD Zq
IFISKEwiilinstss DATRD 30
< TeST FJh oLAnR Fielu DATRD 31
= FRASi oM disvsfrou{1) 1109394 DATRD 32
o eTatiANI=_r L) DATRD 33
= ta_sinoel DATRD 34
I B S DATRD 35
< R Y DATRD 36
ERE N L DATRD 37
S P N R N S - DATRD 38
1T INT= L - 2 __ DATRD 39
il Folomivatz et Teo,¥) o0 T 1 DATRD 40
C P Team™ 17 ool BoLoMTAIRS A PINGS S10W DATRD &1
MERECIIR B P DATRD &2
b v r AL Zdel DATRD 53
N S DAY OATRD &4
Cite oalT DATRD 45
LT DATRD 46
' tfu Wira DATRD 47
T OL_NTINLE DATRD 48
AL CATRD 49
. Lins3 3} _rinsa ?s[NusldRrulllyi= lgfl DATRD 50
mr 172 (lmySil o T T UATRD T 51
LR DATRD 52
PREE TS U T PP DATRD 53
3T Re=ATUL e mAL AFa o Tl Linte JO2 TERKINATED DATRD 54
was boraTlleronbrl Ptavs—abaatalns 74100 DATRD 55
)= sivrerd =i ™oz DATA CRRD/) . DATRD 56

DATRD 757
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SHAPE 2
. Dol fTl L harLe U3 XTLE30)4EDGI30FSAR(30,30) a e

- v LEzZoan et du b LT 2e 30 e MLC(2430) sHB 4 AMAL30430) A_ 3

L aazLCE*)s¥e 050G ) aNt 631 aNS o XTOLE3) s YTDGE3) 4NTDGI4NST A &

L eafFrxlaaadbyne ~fLLULY ySEHRILU3) SKSFHTCLO03,104) 4B NN A 5

C PR I T LPS PRI R ] 2Rl g YMAX s JHAX g JHAK o IEDG sy IWo Lo NEN A [

v e i SHAPE 4

S T - ) SHAPE 5

o S S SHAPE 6

PelTe=IPein/.Cin SHAPE 7

the InEiPRIN-LLLOFE /LTS Sl_’"A_PE_ _B

JRITL=1PkINSLCE SHAPE 9

PbnIn=ipeIn-let¥d-1T0 . —_— . SHAPE 10

TR ITE=IPwiInd/sLC SHAPE 11

[FiNEW.EQ,1) IRITe=iPxin-10%1InlTE ) SHAPE 12

IFINLH.ELL2) CC TU 227 SHAPE 13

[£56=0 o _ SHAPE 14

NS=BA(29) SHAPE 15

EF {N3) 85Lys2C,100 . SHAPE 16

TTI00 TF (NS-RECGI+1) 1050025850 SHAPE 17

195 NOP=NS+L SHAPE 18

N§=NSP T ) - T SHAPE 19

IF_(DAL24)) o5546534110 ~ o . SHAPE 20

110 D€ Li5 I=1.n5f SHAPE 21

. XEDGUI)=CAfz%I+2T)/DAL(24) SHAPE 22

115 YEDGII)=DA(2¢1+26)/DAL2%) SHAPE 23

_XEDG(1)=0.0 __ o SHAPE 24

NST=DA{45) SHAPE 25

IF {NST) B71+125+130 SHAPE 26

T 125 XTOGe1)=1.0 SHAPE 27

NST=1 SHAPE 28

G0 10 1sl SHAPE 29

1 130 IF (HST-NTDGI+1) 135.135,371 SHAPE 30

i 135 NSTP=NST SHAPE 31
! 0O 140 I=14NSTP SHAPE * 32

i YIDGEII=DAL2*1+43) /DAL %) SHAPE 33

140 XTDGUIJ=DA{2%14+44)/DA(24) SHAPE 34
141 ASTP=NST+1 SHAPE 35

N3T=NSTP SHAPE 36

XTOGINSTPI=XEDGINSF) SHAPE 37

YTDG{NSTPI=YELGINSP ) SHAPE as

YIRGLII=0.0 SHAPE 39

IF (NST.EQ.ATEGI} 60 TO 150 SHAPE 40

“JL=NSI+1 SHAPE 'y}

) 00 142 E=3L+NTDGI SHAPE 42

i XTOGL11=X19G11-11 SHAPE a3

1 142 YTBELEI=YTD6Li-1) SHAPE 44
150 IFIABS (XFTOGINS TP )~ XEDGINSP I+ YTOGINSTP )-YEDGINSP) ) L CTLERRR] SHAPE 13

i $ 60 70 871 SHAPE 46

= &0 10 550 SHAFE 'Y

< SHAPE 48

<. FOR WING MITH THICKNESS SHAPE 49

€ COMPUTE HMACH MUMBER DISTRIBUTIONM ON PHYSICAL WING SHAPE 50
200 gggo. SHAPE 51

2¥0 I=1.h8 SHAPE 52

DB 21T J=1.RE — SHAPE By

210 AMAL $s10=}.0 . SHAPE __'5%

DO 215 I=1,L SHAPE 55

T TIFTIRLCIISIT.EC.O7 GO Ta 215 SHAPE 1)

J=mLE(ls13 SHAPE 57

T K=RLTI2.17 T - T ST T T T SHAFE 58

CALL SURF2UXXCIV4YYsJdsksloANACL 9 E)sDMsDMaSFNXy SFHY sSFMHyKSFN,1) SHAPE 59

215 CORTINGE " SHAPE - i

IFddiTe.Eueb) G0 Tu 235 SHAPE 61

T FPRINT GUT mACE GISTRIBUTION SHAPE 62

WRITE (14560] i SHAPE 63

PO 2307 1=14L -t ’ - T - SHAPE &%

IF IMLCI2,1).EC.0) GO TO 230 SHAPE 65
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JL=NLC(24])-HLC{L I} *L ~ SHAPE 66

IF{JL.EQ.0) GC TQ 230 SHAPE 67

WRITE{TH,701 1 SHAFE 68

JLP=JSLSE ) - SHAPE 69

IFTILS64TLPNEJDY JLP= per” - o SHAPE™ 70

K1amiClly10~ 1t . ] . SHAPE 71

JI=8i€tz.1+  ~ T Tt e ST SHAFE 72

DO 225 3=1.JLP SHAPE 73

K=KI+J SHAPE TR

225 WREITE(IWLB0) ((J1+AHATJL4I)) 4 01=Kedly JLP) SHAPE 75

230 "ConTInUE i T - - - SHAPE 76

c SHAPE 77

-235 ComTIimoE . T T T T T T TTT T Y SHAPE 78

60 Tu 7Y SHAPE 79

555 Yi=YEGLGI1) TSHAPE T T TBO

YRAX=YEDGINSP) SHAPE 81

TUTTTTTIF(VILLT.0-0F GUTG BBO T T T T ot s T s - SHAPE B2

AREA=0.O . . SHAPE a3

- ¥X{LV=0n T - Tt T T SHAPE 8%

YY{1)=DH ' SHAPE 8%

U0 560 I=Z2+HE SHAPE B

YY{1)=YY(I-1}+D SHAPE a7

560 XXUIV=XXII-17+E ~ — - T TTRR t TUSHAPE BE

C SHAPE 89

c CALCULATE PRYSICAL "FULLWING AREA  ANU "HL{HEW, TTTT T Tt OTUSHEPE T T90

C CONPUTE AND ICENTIFY 80X DISTRIBUTION aN THE HING PLAHFURH SHAPE 91
T 965 CALL KFHTXE X ’ 1 X * .

s ,IH,L,HBqHL,HLC,HLH:NEH;NS;NST;IRITEI SHAPE 93

<~ - b TT T 7T T T TTSHAPE 2 Y

IF {ML{L).GT.MBY GO TO B25 SHAPE 95

< X TTTTTTTRT " TSHAPET T T 96

JHAX=0 . SHAPE 97

IRER=0 T SHAFE 98§

DO 570 I=l.L - - SHAPE 99

T T IRAK=MAXUOCIRARSRLCIZ, 1)) B - SHAPE™ T T 100

570 JHAX=HAXO{ JHAX,ML ()} SHAPE 101

- JHX=IHAK ) .~ T SHAPE 102

c SHAPE T 103

N X A

C i SHAPE 105

7T DO 620 J=1sJMAX - T - —="SHAPE "7 "1de

_ EDGL JY=0.0 o ) ) SHAPE 107

GO 620 K=1s2 - - TTT T U SHAPET T 108

620 HLT{KyJ)=0 SHAPE 109

11i=1 SHAPE 110

12=1 T o B e o SHAPE 111

. 3 L - . SHAPE  "112

DL 05% J=1sJdHX B SHAPE . 113

T30 _IE_IMLCI2,11)4GEeJ) GO T4 632 i sHAPE 114

Il=11+1} SHAPE 115

G0 TG 630 . 11 1 f - 116

632 NZI1=11 SHAPE 117

c_ FING ORDER OF TRAILING EDGE BOX AT J-Th CHORDWISE ROW SHAPE 118

634 IFCI2.GT/L) GC YO o38 SHAPE 119

IF (MLEC2,12).6T.0) K1l=1 ] L SHAPE 120

IFIKI.EQ.0) &L TO &35 SHAPE 121

IF {ALCL212) oEUL0.ANDoNILLNELO) GO TO 646 SHAPE 122

635 MLS=LABS(HLWEIZ]) * SHAPE "123

__IF (MLMUI2).REL0) GU TD 636 SHAPE 124

[2=12+1 SHAPE 125

o K2=i . R SHAPE 128

TGC YO 0ia T SHAPE 127

636 IF(HILS-4) £A%4+84040538 e _ R i _ SHAPE 128

638 IFIK2.LT.0) GL T4 o43 SHAPE 129

IF (NLWII2}} E9296%240%0 SHAPE 130

“b42 IZ2=l2+h2 T sHAPE T 1371

3 iIFEI2.LE.L) GC TO 634 _ _ . ) SHAPE 132

NZ2=L SHAPE 133

N P L L o SHAPE 134

68 T3 552 SHAPE 135

_E4s K2=MLWIT2)/RLS SHAPE 136"

‘: 39


http:iF(I2.LE
http:tMLC(,I2J.CT
http:CMLCLJ.GT.ME
http:WRITEIIW.80

Lo

G0 TO0 o042 SHAPE 137
646 NZ2¢12-1 _ . SHAPE 138
G0 TY 652 SHAPE 139
bL48 N2zZ=12 ) _ SHAPE 140.
852 LLnTiade, SHAPE T 14l
HLTI1,43=K2) __ SHAPE 142
- HLT{Z2+4)=Nic SHAPE T~ 183
655 CONTINGE .~ ~ SHAPE 144
C T TTe Tt T SHAPE 145
C _ _ _FIND QGROER OF MWING BUXKES AT_EACH I-TH SPANWISE COLUMN SHAPE 146
D6 670 I=lsL . SHAPE 147
IF (MLW{I)) bE4»6624662 SHAPE 148
T 667 MLCT{LslI=HLALII+1 SHAPE ~ 149 -
1F {MLC(2,1)4EG,01 HiClisI}=0 o o ) SHAPE 150
T T 60 T0 670 SHAPE 151
664 M C(Z,1)=IABS{MLNLI)I-] e SHAPE 152
MLCIlyT=1 SHAPE 153
670 CONTFIMUE SHAPE 154
[ SHAPE ~— 155
IFLIRITE.EQ.O0) GO TO 678 e e ... SHAPE _ 156
WRITE(IW,65) - SHAPE 157
L JF{NEW.EQ.1} WRITELIW,77) o SHAPE 158
IF{NEW.EQ.2] WRITE(IW,78) SHAPE 159
HRITc{IH482} SHAPE 160
DO 672 J=1sJHX SHAPE 6l
672- WRITELINS85) JsMLTI{LlsJd)sMLTI24J) SHAPE 162
- MRITE{IN+83) -SHAPE 163
D0 674 Jd=1sL SHAPE 164
C 674 HRITELINS85) JHIL{Ls I +MLC{Z4J) SHAPE 165
674 WRITECINS85) JoME€LlsI)sHLCIZ o JD ML WE ) 4HLED) SHAPE 166
678 CONTIRUE N = SHAPE i67
C .. s : SHAPE 168
IF{XEDL(NSPI.CT, 1.: GJ T 865 . SHAPE 169
“TRIAEISPFST - ; SHAPE 170
OY=YEDGINSPI-YRLGINOA) SHAPE 171
IFLASS{DY VUL aLRRRY 1436=1 SHAPE 172
IFEDY.LTo0.) GC TS 827 SHAPE 173
< CCHPUTEL VALUES Fhx LEADING £0GE LCHRECTIGH SHAPE 174
YRAXZ=YRAXSYMAX SHAPE 175 -
T UEY=D - i SHAPE 1786
LC 72C J=l,Jnx SHAPE 177
IF (IEDG) 71057154713 SHAPE 178
¢ OY I FOLLCRING £XPxc5S5i0N IS ARalTeaARY SHAPE 179
T10 EGGUJII=SIRT{UYFAXZ=YYUI)EYY(JII/LUYR(2.3YRAX=0Y)]} SHAPE 180
IF_ €2u5041.6Tluev) 52 T 712 SHAPE 181
60 Ta 720 0 T T SHAPE 182
715 EGGld)=1i.0 SHAPE 183 -
720 CONTInLe SHAPE 184
C SHAPE 185
750 CONTINLE SHAPE 186
o SHAPE 187
TTRTE0 CORTINUE T 7T 7T ¢ - - SHAPE 188
c SHAPE 189
A TURN SHAPE 190
C o SHAPE 191
800 IELFRuR=B00O SHAPE 192
T(le1)=AEGGIX) SHAPE 193
TUZHLIEYEDGIKY ™ 7~ - - Tt o SHAPE 1947
TER=. SHAPE - 195
GO T3 ©43 . SHAPE 196 -
805 IEFROR=80Y" SHAPE -197
oL T3 Bae T T ) SHAPE 198
810 IERROR=810 SHAPE 199
- TUISiV=DALZ27] - L 1 * 1. St 711
T(251)=NSP SHAPE 201
T 1ge=7" 7 - ToooTmmTmre e -t S5HAPE 202
GO TO 840 SHAPE 203
815 TERrOR=ET5 ~ -~~~ "=~ e T SHAPE 204
GT TD 840 L SHAPE 265
820 Tt/ 00 — = SHAPE 2708
TUi+1)=XEDGINSP) SHAPE 207
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Tt2s1=YEDGI{NSP} - T TSt TR T SHAPE T T 208
T{34i}l=NSP SHAPE 209
S -5 T Y B - T T OTTSREPE . 210
6C TO 840 ) - SHAPE 211
825 IERROX=825 i . . - TTSHAPE T 1T
Tilsll=nNEN - . SHAPE 213
B i -2 ¥ 3 - S T SHAPE ZI%
TU2sl }aMi(K) SHAPE 215
T T(s, L T=HLIK-1F B - SHA
IER=4 SHARE 217
T T TGO 1T ERD SHEYE 21N
827 IERROR=B27 . Lt SHAFE 219
- TilyLI=YEDGI(HSP) SHAPE
TEZs1LI=YEDGINSH}
Ti3+1)=NR5P
Ti49l )=H5H
TER=4
G0 YO 840
530 JERROR=730 -
TCis1)=1 " - s
Ti2yeld=J ‘ .
TE3sld=X
Td492)=Y
TAS+11=EH
¥ 1641 )=EHY
TAT+1)=DEL
1ER=7
840 WRITE(IH:20) IERRORs (T(1s30.1=1s1EAD 25
STGP .
650 IPR=29 257
&0 10 890 2as
B55 IPR=24 239
- ¢0 10 890 240
860 IPR=30 21
.. &0 10 890 292
865 XK= HINOLKyNS) 283
IPR=2%K+25 244
60 10 890 F113
_ B71 IPR=45 246
890 MRITE - 2aT
0 (INs10}IPR 238
10 FORMAT{1HO310X 1 7THSHAPE —— BAD DATAsIS) 249
20 FORMAT(1HO1GX538HBAD NUHBER IN SHAPE NEAR STATEMENT NDO.sI5+ 250
1 /1H 415X3iP8ELl4.51 SHAPE 251
A0 FORMATE/IHO,5Xs3HNOLr12,43H REDISTRIBUTION OF WING LEADING EDGESs SHAPE 252
1T NS(sI11s4H) = 112+ 7Hs ILEDGe3H = L1110 SHAPE 253
45 FORMAT(/1H0.5%,25HNING TRAILING EDGESs NST(sIlyoH) = 412y ~ _  SHAPE_ 254
3 10hy IEDG = 411} SHAPE 255
S0 FORMAT(4LbX,13+1P2E1L,4)) SHAPE 256
60 FORAAT{INLs5X247HLOGCAL MACH RUMBER CISTRIBUTION OR PHYSICAL HWING/) SHAPE 257
_ 63 FORHATUILHL) L ] SHAPE 258
70 FURAATIIHD 45X 129191~TH SPANHISE COLUHN) SHAPE - 259
75 FORHATILHOy5X 51251 7H—TH CHORDWISE ROW) SHAPE 260
77 FORMAT(40Xy 13RPHYS ICAL WING//7) SHAPE 261
78 FERMATI40%s 16FTRANSFORHED WING/ /7] B L R SHAPE 262
80 FCRMATILIH 55X46(2X31351PE13,5)) T T TSHAPE ~ TZ63
82 FORMATULSXa68hORDER OF FIRSTILEADING). AND LASTITRAILING) WING BOX SHAPE 264
1IN CHORDWISE RLW//Z2UXKs1HJs 309 12HHLTINEN 91901 23X s i2ZHRLTINEN,25J0/) SHAPE 265
83 FORAATO///15X 6 2HORDER OF FIRSTIRUGCT) AND LASTITIP} WING BOX. IN SP SHAPE 266
1ARnISE COLUPR/Z /0K eIl s 3Xs 12ZANLCINEN 4141 )33X s L2ZHHMLCINEH 29 1) SHAPE 267
2 pA X LI ML W INE Wy £) 99X LOMALINERY T/ . ) SHAPE 268
BS FORMATUI6XA+15,5X15¢30I0Ks150) . SHAPE™ 269
_ 86 FORMAT(2UXsSBFGAUSSIAN INTEGRATION POINTS IN CHGRDWISE ROW — GX{NE SHAPE 270
InaK,d¥/772 SHAPE 271
37 FORHATU/LF2GR52FGAUSSIAN INTEGRATION PGINTS IN SEMI-SPAN — GY(NEW SHAPE 272
1.k3/81 SHAPE 2?3
_BB FORMATU///20X2t0M5FANNLISE CLURJINATE {GYP) AND MACH NUMBER (GPP) A SHAPE 274
3T GRIZ2+24+4)771) - SHAFE 275
§9 FORAATILH 39%X9312A+01351P2E16.0)) SHAPE 276
STaP SHAPE 277
END SHAPE 278

4 T
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2 Trm

su&&aulwe RO TE DR TATDG » YIDG o XX 0 VY REE S RTESERS ARENSD PLIFN 2

Ty IR LB+ AL BLG s HA M REH s HS s NS T+ JRETEF . LA S 3

mususmu XEBG{ED+ VEDGER Vo NTDG(1 )y uh:xuhwu-hmmsru PLEFH .,

1 ~mmm . . TPLREN -2

_ DATA eeaan.s-%heaatm‘em:.eﬁﬁzn .;e’anshn‘ante.ﬁ; PALNFH . &
“DATA Z172HF=/ 322/ 2RG=/ FLNFN 7
DH=0.5%D FLWFH 8
DZ=0%D . FLRFH 9—

NSP =NS o PLEFN

T T T RSTPENST R TTTUTPLRFN T II
D0 30 121488 - L L. PLwFn. 12
HLCTZ,17+=0 - “PLNFN BER
AiuC(l1=0 - PLNFN - 14
XLECII=XEDG(NSP). . PLRFN IS
XTEII}2=XEDGINSP) L _ PLNFA 16

TUTT T DO 30 Sal.NE . TOPLRFR . TIT
30 ARCJs1)=0.0 . PLNFH - 18

C : FLEFH - T 19
210 K1=0 PLNFH 2¢
KZ=HST PLRFH 21

JK=1 ’ PLNFM 22

- XR=XEDGLL} . - T TTT PLNFH 23
YR=YEDG(1} PLNFN 24

X2=XR TTTT T e - ; T OPLNFH rFi)

YZ=YR . © PLWFM 26

- XEZ2=0.0 PLNFH ZT
SuUM=0.0 PLNFR 28

Y17 .C7i 1Y Somemomoemememow T on o mm e m e PLRFH- . 2%
ASHG=1,0 - PLNFH 30

DR | 1 33 § T o TT Tttt T T T OTTTTT T TPLNFN T - 31
c ' : PLNFN 32
220 DU 530 I=I-L PLRFH 33
1CHO=0 PLNFH 34

IFIN=0 - . T T T PLNFEC - 35

IERZ=0 : PLNFH 36

T Xi=xR T T T T T T T T T T TOTPLRERT 37
YL=YR PLHFN 38
XR=XX{TT+0H PLAFA 39

4=0 PLNFN 40
T TS AR=0.0 T PLHFH i )
EFLASNG) 22542305230 PLNFY 42

T 225 IFTXRSLTaXI0GI1I<AND-XTDGLII—XRGTERRZ) GO TO 530 7~ 77 "7 "PLRFR 3%
IF{K2.£0.0) GG TO 440 : PLNFA Y )

T GO 1O 2a0 - PLHFH 35
230 CONTINUE PLNF#H 46
TAF (K1+L.GT.NSY GO T4 420 B 0L D T A
IF{K1.E0.0) GC TO 400 PLNFA . 48

T 240 ICHO=0 e 1 N 1)
IFIXR.GT.XE2) ICHO=1 ) PLNFH 50

250 JuJ+l B PLRFK 21
JEIN=O i PLNFN 52
TY=YY{J)+0H - - T “PLNFR 53

. IF{ASNG)Y 25242564256 PLNFH 54
252 IFUABS{XTOG(EI-XTOG(NSTPI1.GT ERRZLDR . I.NE L} GO 10 254 TTUPLRFN T T 55
IF{Y-DH.GT.YTCG(NSTP3) GO TO 530 - : - PLKFM 5&
XTEAJIT=XTOG(L]) . PEREW 57

___ GO Ta 259 I . ’ . - _PLNFN "~ 58
254 SUN=SUN-AR(Js1) ] TPLNFE - 59
60 TO 258 PLNFH &0
256 ARTJ51)=0.0 - . ___ PLNFH 61
258 CONTINUE - PLRFM 62
_IF(YiL.iT.¥) GG ¥0 280 _ _ _ _ _ . . PLNFH 63
IF(ASRG) 265,270,270 . - PLEFH 64

265 AR{J1+1)=0.0 i PLNFH 65
GO0 7D 250- -, PUNFH 66

(270 COonNT¥NUE PLRFM 67
AR(I10=1.0 T Tt T s e PLNEN  ~ = &8

_ _SAH=SAM+AR{J, 13 . e PLHNFH &9
68 16 250 i TTTTETETTTUELNER T 10
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280 IF{Y=YL+ERR2.GE.D) 60 TO 290 PLNFN 71
ARG IS 1) =AREJ L)4ASNGH(TL=T+D) /0 PLNFH 72
X1=Xi el N X PLXFN 73
Y1=YL ) ) PLNFN 74
IFE{ICHC.NEL1) 60 Td 310 . — e o e . PLNEM 75
IF(JIK) 2845 85,285 TTPLNEN 76
28B4 IFR{YEZ.LE.Y-0} GO TOQ 320 PLNFH 77
G0 T8 236 PLNFH 78
285 IF{YE2.GE.Y) GO 70 320 PLNFN 79
2846 CONTIRUE T - o T PLNFR ™ 80
e JEEXELLGTLXL) GO_TO 400 _ - — e — PLNFM 81
[EDZ=2 PLNFM 82
G0 T0 400 . PLNFH 83
290 X1=X2 PLNFH 84
. _¥1=YZ e L L. ) PLNFH 85
29% [EDZI=0 ' PLNFH 86
__LFLICHQ HE.:) GO TO 310 e o PLNFM 87
YR=YE2 PLMFH 88
60 TG 315 PLNFH 89
"7 310 YR=YEL+ING*I{XR-XEL} PLNFH ~~ 90
315 IF{JR) 317,316,316 L i ~ PLNFH 91
316 TIFLYR.GELYT GL TG 320 PLNFM 92
cg TQ 318 PLNFM 93
317 IF(YR.LE.Y-2) GO TO 320 PLNFY 94
318 CONTINUE PLNFA 9%
[FUICHQ.EU.1) GO T0 325 PLRFH ™ ~ 77 96
IFEN=} PLNFM 97
T TTX2=E T TTtTrT s ormton o mm e o mm T PLNFH 98
Y2=YR L e i PLNFH 99
G0 TO 330 - - - T -7 PLNEM 100
320 JFIN=1 PLNEN 101
IF(JKY 32243214321 PLNFR™ ‘T2
321 y2=Y —_— L L PLNFH 103
- GO T0 323 PLNER 104
322 Y2=Y=D L L ) PLNFM 105
T2 xZ=x€IL+{YZ-YE1}/ING T - PLNFM 106
IF{ABSIXZ-XRI.CT.ERRRY GO T0 330 PLNFH 107
IFIN=1 TTPUHER T 108
L ____3FIN=0 e PLNFM 109
60 TO 330 PLNEN 110
325 1EBZ=1 _ i PLNFHM 111
X2=XE2 PLNFN 112
YZ2=YE2 PLNFH 113
330 ARUI21V=ARTI51)70.58ASNGB (2. $XR—X2-K1 I (YZ=¥Y1)/02 FLNEN 114
< _ - PLNFN 115
PLNEN 116
TR LA AUATRGILLT LERRRY TeG=T.n—-c0 PLNFM 117
1331 CONTINUE PLNFM 118
IFUJR) 33243314351 PLNFH 119
331 IFCJLLTLILT) LC Tu 3134 PLNEM 120
ALT=AE L+ LYY {ILT)=Ye 1)/ TNG PLNFH 121
[EAXLT aLT oXE 2o SHUQASNLL LT 0 T) v TG 334 PLNFH 122
- TRV 060 atT b aladi o YT JLT T e oY Lo AR ASNGLGT 0. 0) XLT=0.0C PLNFH 123
IFCYY ORI T)uuE s YTLLLNATPY) ALT=aTub{NSTP) PLNFN 124
IF [ASNG.GT.CLC) ALziJLT)=x T PLNFM 125
IF (ASNGeLTe0eC) ATo{JLTi=xLT PLNFN 126
wh TJ 333 - PLRFM 127
332 IFLde0T+dT) Lo T3 S34 . PLHNFH 128
- TALTEKe T+ YT LI -YeL1/TnG ~ PLNEN 129
TFAYTOIL T aLl oY TLu N TP} ALT=ATCLIRSTPY PLNFN 130
ATELILTI=3iT - PLNFH 131
333 JLT=4LT+dx PLNFH 132
o0 Tu 1331 PLNFH 1313
334 CCHTIAuE PLNFH 134
c T T T T T PLNFH 135
IFLIS02LE0a1) G Tu 409 PLNFM 136
SAM=SAM+AS{Js 1) PLHNEM 137
TF{IRY 3ady3be,342 PLNFM 138
e CONTTNUE PLNFM 139
IF{IFIN et cant wu Tu oo PLNFN 140

4
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" PLNFH

R 4 i 4 R 1 B - T T T e T - 141
344 IF(JFINLECLLY €0 Ty 475 PLNFH 142
350 17 tasnu) 35553604359 - PLNFH 143
155 IFLIFIN.tLL1) 60 Ty 473 PLNFH 144

¢G 10 3307 - PLNFH 145
360 IF(IFINLEU.1} G8 TJ 40> PLNFH 146 °
TGO T3 500 - T Tt ot — ° ° VLWFR = 1&7

c T PLMFR + 148

[ LEAYING ELot ANT TwalulING EDGE COWPRTATION 7 PLNFHM 149

c PLNFN 150
400 1FLASRGY G4G,4055405 ) ) T - PLNEM 151
405 IF(JIK) 430+41G4410 PENFH 152
Y10 KI=KT+JK g - TPLWFR T I53

. IF (K1 .GELNSP) GO T0 420 PLNFA 154
XEI=XEDGIRIY  — - T s LT PR T OCISY
YEL=YEDGIKL} PLNF# 156
WEKTE TR Tt ot TN T T T TR T OCPERER T 157
sz KEDG () PLNFHM i58

T YEZAYEDGIKY T —PLHFH I59
60 TO 450 PLHFM 160

420 TRUKLT.0T 6L o0~~~ 7~ 7 - PLNFH ) [}
$K=~1 PLKFN 162

FYR X T T - TPLNWFN T Y163
HLCLZs1)=0 PLMFN 164
KZ2=KZ-JK ~ PLWFH b £33

430 K2=K2+J¥ PLNFM 166

’ REL=XTDGIKZ)

YEY=YTDGIKZ) PLRFM 168

- K=K2Z+JK . PLRFA 189

XE2=XTDG (K} PLNFN . 170
*Ye2=YTDG{K} PLWFN } ¥ 4
GO_Tg8 450 PLRFM 172
440 K2=K2+1 PLEFR 173
XE1=XTDGIKZ} PLWFW | LiR
YE1=YTDG{K2) PLHFN 175
XEZ=XTOGI{KZ+1) PLOF R 176

. YEZ=Y1BG{KZ+1} FLNFR 177

450 G=XEZ-XE1 PLNFN 178
F=YE2-YEL PLESN 179
TRG=F/(G41.E~267 PLIWEN 180
IFtG.LT.0.} GO TB 650 PLNFH 181
AREASAREA+ASNGIGRIYE2+YEL) PLEFN 182

€ PLNFN 183
I1CHO=0 PLNFN 184
IF(XR.GTLXEZ) ICHQ=1 PLRFN 185
IFtIEDZ.EQ.1) GO TQ 290 PLNFN 186
____ 1FGIEDZ.EW.2) GO TQ 295 PLEFN 3187
G0 TO0 250 PLNFH 188

[ PLHFN 189

< NUMBER OF BOXES IN SPANWISE COLUMN PLNFN 190

< WAKE TYPE AND GROER DF WAXE BOX PLEFN 191

c PLRFN 192

465 IFLASNG) 478,467+467 PLNFH 193
467 IF(IK) 47694664469 PLNFN 194
469 3J=0 L PLHFH 195

T8 (ARTI+T1LT-ERRZ) 3T ; PLRFH 196
- HL T =Jd-JJ PLNFN 197
, € PLAFN 198
, o 3Jd=HLA1) -~ o . . ___ PLRFM 199

DO 471 K=lg34 PLNEN 200
3 KK=K___ __ _— e e T .. LNEm 201
| IF (ARIKS11.LT.AWAK) GO T0 472 FLRFN 202
v 471 CONTINJE . PLNFM 203
- HLC{Z211=KK - P 204

GO T3 473 L . PLNFH 205

T RTZ ALC(Z210=KK-1 PLNFA 206

_ 473 _CORTINGE o N PLKFN 207
& TabauSTRenT GF FLASY 80X AT LEADING EDGE ALONG KK—TH CHORDWISE ROW PLNFH 208
‘ KK=HLLL231) PLNFH 209
T - PLHFH Tzie

4

IF UIXX{I).GEXLE(KRI) GO TO 474
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.OF POCR QUAI:I"I.Y

PLCE2 31 0=RLClZel -1 * PLNFM 211
6L 10 473 PLNFH 212
474 CGNTINVE PLHFH 213 .
c PLMFH Zi4
wh 12 =03 PLNFH 215
T &7 ALS=—1 T T/ T TmrmTm T/ T T T T =TT PLNFH F3TY
LEIT=MLITI-1} PLNFH 217
A=MLIL) - PLNFH 218
SE T3 Adu PLNFH 219
73 mis=1 T . PLNFH 220
K=J B PLNFH 221
4¥T T R, J3=1.% =TT - T PLNEH 222
IF (AR{4da1)) 4¢liadastnn PLNFH 223
481 IF (ABSTAK{JJs1))—can2) wb3s483s4E2 PLNFHM 224
c PLNFM 225
432 ARITEC(IN,90) ErxZeddyladidisl) - PLNFHK 22&
C PLNFN -227
TaF3 AR({Tds10=C.L T PLNFA L2248
454 CONTINLE PLNFHM 229
v I=Lw{I}.ni o) wu TO 440 PLNFN 230
TP (a3nGT 42Ts4lbyaay ~ 7 77T FLRFR 231
C w1 TIF #Awc PLNFN 232
ane Lr (a%iJJsi).CELAMAK] 30 TO 440 T T T T T TTPENRRT T T 233
miw{i}=33 i PLBFM 234
U OTT 438 - I T =TT TPLNFW T T 23%
C aidh, 20T saxt PLNFN 236
427 L {i-{JdyideLT.AWAKY GO TO 490 ~ T T T T T 7 PLNFR 237
rewi{ld=di-, ° PLHFH 238
hoz FLN{II=w m(fIRMLS ) PLNRFR 239
i, TONTinNL PLNFM 240
ae T te. ) PLHFH 241
C PLNFH 242
< Toat_¥ag togr &04 RncA ADJUSTME AT FOR WING TIP WAKE PLNFN ~ 243
: PLNFH 244
w3z LI-~TivNo: PLNFM 245
R PLNFH 246
MERE T T PLNFM 247
sF Iu=t - PLNFHM 248
2erEiav=ar lasil oo TTTTTTTT TTTITTT T TT OTTTTTTRENER T 239
7 T. 239 PLNFM 250
. PLNF N 251
< 2. F & YFAnERIa: LJLJIEN PLNFHM 252
C PLNFM 253
=1 onTImug PLNFHM 254%
T2ta3w L3T.c T .5 TLOSIBT ot T —  TPFLWFN 7255
- LI, alng T1E :3a FIR mING w307 HAKE PLNFHM 256
woz=m_{1) PLNFHM 257
SIS IR tARldasiFenTaimAn) wa Tu 9l2 PLNFH 258
“Lfi_si2=d . - T PLNFH ™ 259
ol T3 3is PLNFHN 260
51T l=¥isT T T - s T e el 1 1 {3 8
IF(J2s nlascla4310 PLNFM 262
S14% mLl(2.1)=2 PLNFH 263
IF {ALm(Ilecdaud 02 T 516 PLNFH 264
PPITe IR, E55) TalrmL Al I4RLCI2Z,10 - PLNFA 26%
STOP PLNFH 266
Bié COWNTIRQE S ~UUUTe TR oTTTTSTTTITT T T T T T T T T OTPENFH 26T
Lok=Ey L, Malam PLNFH 268
c o ° - - FLWFH 269
530 COMTINUC PLWNFHR 270
C ) - ) T -7 PLNFH 2T
- IFLASNCLTL0aC) Gu T 700 PLNFH 272
S TFATSGIIVL UYL RTUG RS TPy LU 1O 700 STt CTTTTTUPLNRW 273
C PLNFH 274
t TINITIALIZATION FUR WING ROUT WAKE ~ T -7 N PLNFR 275
C . PLNFH 276
: wi=g - T T T T T T PLKFR T 21?7
yo=r, 2 PLRFN 278
YR=0. 0 PLRFH ZT9
_YEZXTEG(L) PLNFW 280
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YE2=YTOG(1} T Tt o s T T T TTTPLRFR T TEBY
X2=XE2 . . L _ . _ PLKFH 282
B 70 2 - “PFLAF — 283
ASNG=—1.0 T ) . PLNFN. 284
HT=1 = ) . “PLRFA 2§%
.60 10 220 _ . o s PLNFE 286
< ERROR MESSAGE . PLNFH 287
650 K=450 - PLNFHN 288
. A= o ’ . ._ . ___PLNFM 289
I=72 .. ] PLNFH 290
HRITE(IW,15C) KslsA e - W ____ PLEFN 291
STDP K . PLNFM 292
[ PLNFN 293
700 CONTINUE ) ; PLEFR 294
_ IFLJRITELEG.0) GO 10 760 _ - PLNF N 29%
WRITE(IH,65) : - PLEFH 296
. _ IFINEW.EQ.1) WRITE(IWeb0) . o PLHFH 297
IFINEW.EQ.2) hRITELINW+67) S PLNEH 298
PG 750 I=1,L Lt - . PLHEM 299
- Jr=rL (1} g . PLNFN 300
=315 . s e o PLNFM 301
TIF{dLaLE.5%R)} GO TO 710 PLNFH 302
__K=Kel L — PLNFH 303
710 WRITZ (IN,703 I PLNFH 304
WRITE(IH,72) FLCUL241} . . PLNFM 305
- IF (RLWUI)) 71597254720 . . - PLNFH 306
715 WRETEALIM.75) WLSCLY PLNFM - = 307
GO'T0 725 PLNFH 308
720 WRITELIM.80) »LWtl) : PLNFH 309
725 30 740 Ji=1sk . ) PLHFN 310
740 WRITECIWob2 ) (JaAR{So]) 9d=ddydl oK) PLNFH © 311
TT750 CONTIMUE ~ PLNFH 312
C . ] . ] e e el __...PLNEW . 313
JL=HL L} . h PLNFEH 31
WRITE lo_;l‘hui o . PLNFH 15
THRTTECTna10%) (JoAeb (¥ o XTELI) 2 d=1,4dL) o ; T OTTTT TTTPLRER T3t
C ) PLHFH 317
T URdRE L ESURRG . PLNFN 3§
HRIT:‘LH;‘)L) Akl:f-g.)dﬁ . PLNFH 319
760 RETURN - T TTT TTITeTT o T T T T BLNER 3azo
55 FERFATLIHI,ZGX37HNGN-DIMENSIONAL BOX-AREA DISTRIBUTIONY _  PLNFM_ 321
66 FORHATI{LA++57x,21 = ( PHYSICAL WING)//Y TFUNFM - T 322
67 FLOMATULH»3537X3clH — (TRANSFORHED WING)//Z) PLNFH 323
70 FORMAT{//ZAs12409r~Tn SPANNISE COLURNZ) PLNFH 324
72 FORAAT(L2Xsi6rFIRST Lace BOX =513922H-TH_BOX FROM WING ROOY) ~ PLNFH 325
75 FORNATCL2A2EGFFIRST WAKE BOX =,13922V-TH BOX FROK WING ROOTZ) PLNFH ~ 326
80 FORMATULIZ2Ke16HLAST  WAKE BOX =513422H-TH 80X FROM WiNG ROQT/} PLNFN 327
85 FORMATLSXa501Xx313s1Prlla4}) ] PLNFH 328
90 FORMATL//10Xs25HH N, AREA CALCULATED FROH/ . PLMFM 329
1 15K 9 Z6HLEADING AND TRAILING EDGES =,1PE1l .47 PLHEN 330
.z 15X3 26HSJNAATION OF AREA OF BOXES =91PEll.4} PLNFH 331
96 FORMAT(//10Xs43HNEGATIVE BOX AREA EXCEEDS ALLOMABLE LINIT (» PLHFN 332
1 LPEYLe%e H)/LOXW3HARE 3 I39lHy 9 I3 1Ha s6HNEH) =9 lPE1l Ay PLMNFM 333
2 5X+2 IHCONPUTATION CONTINUES/Z) ] PLEFH 334
140 FORMATL1HL+GX4S4HLEADING AMD TRAILING EDGE POINTS AT EACH CHORDMIS PLMEM 335
SE ROHIIL(;IHJgt.Xg'IHLEADlNGgGXgaﬂTRAILINGIl ] ] . ] PLNFR 336
_ 145 FORHATL10Xs1341P2E15.5) : PLNEM - 337
150 FORMAT(1HO44%X3 29HPLNFH-—NEGATIVE VALUE NEAR su.u.zxuz.uen.u PLNFN 338 -
155 FORBAT(iHOs4X 4 25HORDER OF WING TIP BOX IH ¢32.43H-THI SPANMISE cm.u PLNFN 339
IMK 15 NOT PROPERLY DEFIRED// PLNFHN 340
o 2 15X +BHHL H(NEW 4 124 3H) =.lallsx,aum.uneu..xz.sm -.13) PLAFN 341
END T PLNER 382

46


http:SNI4,ZXAZ.IP!11.41
http:WSTEfl.iS
http:WRITE(IW.75

ORIGINAL PAGE Ix
OF POOR QUAIITY

- =

S prz

SUBROUT INE POTZ(N2sM0sN0sCKoDeA) " - -2
T - - rgiZ 3
< ThE YELGCETY FIELD OF A _UNIFORM DOUBLET DISTRIBUTIOH ADY2 &
C OYER & BOX IS COMPUTED AT ALL POINTS AT WHICH IT WILL BE POT2 5
c NEEDED AMD S TCRED 1N THE ARRAY A 1IN COHNOM_ POT2 6
c ror2 7
C EOsNO CONTROL TH: NUMBER OF VALUES COMPUTED rert2 3
T POYZ 9
C M2 15 THE RANCE OF THE SECOND SUBSCRIPT IN THE ARRAYs ___ fFovz 10
¢ CIMENSIONLD AlZ.m2,N2), BUT TREATED HERE AS AN ARRAY POT2 11
¢ ¥ITn TaC SUBSCPIPTS I —_ POT2 iz,
C FOT2 13
JIMENSIUN A(251) POT2 14
T h=no Fov2 15
~=NJ . ) o POT2 16
DX=CK&D POTZ 17
OK2=2K+32 i e e bgy2 18
mi=t-1. U POT2 19
DK8=DKZ2 /8.0 POT2 20
"DR4=2.0%0Ko POTZ F38
DRLI=0r2/12.0 pOT2 22
Cr=d.5 - oo o o - ToPgre T 3
Dh=JK¥d ..o ; o POT2 24
Ih=0.5%00 o - i3} ¥ 2%
BL=2,C%DK POT2 26
T TEmsSs T POT2 27
£1=0.25%0KS ) ) _pOT2 28
d5=IR2 /24,0 POT2 29
R0 3 T=1l,m __ . _ L . —— _ _ . .EoT2 30
51=0.G POT2 31
B4=2.0/0n POT2 32
TTOTTTTTEESIETERSUA T PoOT2 T a3
23==3.3%B5 X ) . pPOt2Z 34
L3=DHep4eES ) T o . ) FoT2 35
TR T TS i _ boT2 36
IT4=c.0%04 POTZ 37
Ch=1.0 POT2 38
o =1 POTZ 39
_€3=0.0 _ __ . o pOTR2 40
C4=C.0 i—— 1} ] 41
. . L7=0.0_ . e - e e e e et i i = kDTZ2 42
£8=0.0 POT2 43
DO 2 Jd=1sN POT2 44
A1=CM/CH POT2 ry3
C1=C4% COS{AL} POT2 46
T€2==CRYSINTGALY T T s T e ) pliT2 -~ TTRY
C5=CH#CIN{AL+Co) ) L . ror2 48
Co=-Cr¥Co PoT2 T 49
€9=C1~C3 POT2 50
- Clg=C2-C4 POTZ 5Y
€11=(5-C7 . . . .|\ ¥ - 52
- TTfiz=Ce-Ca T ’ ) T paTe 53
B _AL1,K)=B3IFCG-E4ECL0—B54C3-B14CL1-B23CL2 . . POT2 54
ATZ2,K) =E43CI+EISCLO-B5*(4+R23C11—B1*C17 POTZ 55
23 €3=C1 POT2 56
Ca=C2 POTZ S¥
- o ~ . . _PO¥Z 58
£8=Ch . POT2 59
" BI=8I-0T St o POTZ 50
B83=53-D3 POY2 61
= B4=04-0% oo - ° pOT2 62
DA=D4+DD4 POT2 63
R A o T ) - b - potT2 64
2 wxKen2 POT2 65
Tr=CH+1.0 — T T T T POTZ " ™ ~ 66
DR=DM+D0H pPOTZ 67
T T GOn=00H+DD - POT2 68
an & Jpe=ly2 POT2 69
) ®i=yt 777 - POT2 70


http:D04+00.D4

DO 5 J=14K
- IR CI YL - B TUTTTTTROTET T TR
K=K1+H-1 ] rPOT2 73
& AIL9KY=E(TL W K)-A{TLax-12 POT2 74
A(ILaKEI=2.0%A{IL K1) POT2 5
5 K1=Ki+M2 Tt e POT2Z 76
Ch=0,0 POT2 77
R ¢ - 13 7% + Tt R ) 7.2 £ : 0
Di:M=DK POT2 79
DC 12 I=1.M POT2 80
C7=0.0 POT2 81
C8=0.0 POT2 - B2
C9=0.0 POT2 83
CIOS0. 0 - = — T Tttt T T T — FOTZ — 8%
P1=0.0 POT2 85
PZ=0.0 POT2 —" - 8%
CN=1.0 POT2 8y’
BE=0USSDKIZ © - - - POTZ ~ 8B
K=1 POT2 B89
DU I0 3=1:R Utz 9un
Al=CH/CH POT2 91 -
A2EDHYTN ~ - TTTT T s T — POTZ g2
1F (A1-0.2) 74748 POT2 93
- 7 B2, 0-AFF%273.0 — 77 et T T T T POYZ '
B2==DK/16.02%CN) POT2 95
GO 109 K POUTZ — 96
8 B3= SIN{Al}/A1l PEvT2 97
- S prETe ') rm—)
P2=(B83- COS{ALM)/A2-DH/CN#B) POT2 99
T Y B3F CO5(AZ)/CH POTZ W0
Ba= SIN(AZ2)/CN rPOT2 101
CTI=0DISEI+0Z904 1413 ¥ TUZ
CA=B2¥B3I-B1oH4 PaT2 103
T STTTES=DH¥CN L) SN T
! C1=R5%[4-2.0%C3 POTZ 105
[ CZ=—2.0%C5—B5¥(3 : -
: C5=C1-C7 POY2 + 07
i TE=TZ-18 OTZ Ei .
. PI=P2-B6*CN »oT2 F Yl
: T PA=P3I+Z  0¥DK12¥CN-1.0) FOTZ _3§§"
A(LsKI=ALL oK) 2L5—P L4CHSPISCI-PAECY *g¥2. | ;
A(ZyK1=ATZ 1KY +CorFIRCH+FIFCA—PACI0 - =
p1=P1+DH
T T PZ=P2+LN¥DKA
_ CH=CHe2.0
CI=Cl
C8=Cz
C9=C3
ci0=Ca
Bo=B64DK12
16 K=KoM2
=ML
DR=CR*DDA
12 DUN=DEN+DD _
B3=CR/12.093. 141592651
HI=H2—#
K=1
Al=0.0
DO 18 J=1.M
Ci1=D3% SIMdAL)
C2=-D3% COS(AL}
DO 13 I=l.M

DFE  =A(L.X)}*CReATZKIRC2

13

AL2:K1=ALZ+K)$C1-ALLuKISL2

ACY»X)=UFE
K=K+1

14

K=K+M1
Al=AYT4DH .

L8

RETURN
END




ORIGINAL QUA],YI‘Y
OF PO
SUBRSUTINE CREGLSFOK9SFDY s SEDHsKSFOySFMXoSFMY  SFHHHSFH DAL T DRED 2
s KX YT s IRl sHLC s Mo hiss NE 4 HEWy NM4KSF S IPRINT) DRED 3
GIMENSION SEOX(HB 3L sSFDY INs s )3 SFOH{NMoML Y +8SFD(L] o DRED - &
i a3 EAXILIadFAYELsSiPn (L) s uALL) s TENMsL ool E(2s1) DRED 5
< 223 (L1aYYLL) X ORED ~ 6
c : ‘- ORED 7
ERRR=1.t—0b o DRED 8
TR ITEEIPRINT 4D ) o : DRED 9
L FTe=1PRINT/1CO . DRED 10
IFIMEN,.LOu1) IRIVE= IPK!NT 192 IRITE . DRED 11
NSESIMY=0ALSE) DRED 12
NP=RIFL (R . . ORED 13
If (NP} 73C417C4100 o ) DRED 14
C - . ) ORED 15
c A SPLINE-SURFACL Fus THE GEFLECTION 15 FITTED TO VALUES DRED i6
c OF DEFLECTIEN AT SIved PUINTS. DRED 17
C DRED 18
100 IF INB-NP) 730,120,122 DRED 19
120 CERTIALSE DRED 20
TTRP=100 T - T i " DRED 21
DT 140 IP=Ll4NF DRED 22
SFOXUIFsMi=cA4KP+1)/ DAL 4) ’ DRED 23
SFEYCUIP o RI=UALRP 2} fualln] - DRED 24
SFOMIIPsAY=0R (kP +3) ! DRED 25
140 KP=hP+4 N . DRED 26
£ EPLINE-SURFACE FEIT JAFA ~ — — ——~— == ° ~7T0T T TTTTCTT DRED A
C DRED 28
145 £OnTINUE ~ ‘ BRED 29
IF(IRITZ) 15041604150 DRED g -
1950 W& TETIA38Y F oo ) - - - T DRES ~~ ‘317
WRITELIH,10) DRED 32
T T DRED 33
1ot CONBTINUE DRED 34
CALL SURFITNMIRSFRTAI v T2 SF DX (L2 AT sSFEYT14H1 2 SFDHTL AT IRTTE) ° DRED 35
o8 T0 290 DRED 36
C PRESENTLY FOR PITCH AnD BLUNGE "OF FORM Z=A0+a1%X —7 T T TBRED T T 37
17¢ SFLHUL.M}=DAL52) DRED as
- T TRFTAI SR I=DATS II¥DATZE) DRED 39
SFOH{3+4)=0.0 DRED 40
Y = T T T TTTOTT T UUTTTDRED T R
200 IChECK=G ORED 42
T EETORN - o TTTTT T T ITTTTUDREDT A3
730 IPR=9E DRED 44
T TG TOO750 —DRE %%
750 MRITE - DRED 46
¢ (tw,2olP%% " /= T DRED &7
STCP DRED 48
10 FORAAT(Lr0s10Xsf3HCORPUTED OEFLECTION = AU+AL¥X+AZ¥Y+s SUN OF H(II® DRED 49
LERCII®32 )L ALEGIR(1DS$2)) ) DRED 50
TTTTZ0 EORMATIINU, L0XSLGHORED —— BAD DATASI5) DRED 51
30 FORMAT(1HO 3% 226HPHYSECAL PLANE -— MOGDE HOesE3) BRED 52
T EdD DRED X
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v

g &

£ CALCULATES nﬁuﬂus:-l v&aﬁ!’r nssnxaunan (RE&L Aﬂl} lnas!uﬂ! SERTAL 5
T 7T TDINENSTOR XXUAIaYVEAToRTOGIL I3V IDGIT) s XVEC LT« SEZHBs LT +HLT L) ENVAL T = -
s dFBMﬁB,lhSFﬁYi‘ﬂBsﬂDhSFD{ﬂHMHﬂiolsﬁitll . T EEAL &

o ® HYAR F
lFﬂtE!l.EO.ll IRITE=IPRINI~AQ*IRITE L L R, |

™ 1, “K r
IFEKSFO{N1) cEQuOa ANDMEN.EQe2) JLP=KSFS NYAL 10
I=MT) - THEAL 3 )

BO 5 I=lsl WAL 12

D0 5 J=13JL VAL I3

B0 5 K=1+2 HVAL 4

5 ST+ 35 11=0.0 THVAL 15~

DO 80 I=isL BVAL 16
FERCITY “WVALC 17
IFCIL] 40,80+40 uYAL 18

T %0 CORTINGE TNVAL -
PO 70 J=1s4L ¥¥AL 20

TF (XXtITC GV IXTETIY+03 Y GO YO 70 WVAL 21

CALL SURFZUIXX(I}sYYU{IDslolaloVALUSVALUD DM+ SFDX(14N1) WYAL 22

R ) sSEUYULs M1 oSFOHRIL sH1 4 JLP42 ) I BVALC 23
StlsJsI1=VALUL MVAL 24

T Ty L IT=CKIVALD T T e HVAL Z5

70 CORTINUE MYAL 26

“B0 CONTINUE WVAL 27
IF(IRITE) 10042005100 HYAL 28

T L0 CHRITE T (IHSITT Tt T TTTTTTTTRVAL T TR
WRITE (IHs12) N} HYAL 30

T IO FCRRAYTIHL, ICH 4 FHUPWASH TREAL: “TRAGINEARY, APSOLUTE, PHAST ANRGLETY WVAL -~ ° ~3I
12 FORMAT(LH+ 458X+ 28H~——PHYSICAL PLANE——=MODE NOa,13/) NVAL 32z

D0 L7080 I=1,L R aet—— -7 ) S i

JL=nL {13 WYAL 34

— R Y I O 2 A o HWVAL 35
_ 110 ®RITc41n,20) 1 WYAL 36
=y T T Tt T - WYAL 37
EFC =230 P.NELO) JLP=3LP+L T WYAL 38

I ET Is0 J=1,4LF T T 7T Tt " WVAL 39
SEITSIRTASCLadal)¥501sd210451240s1085020ds1)) WY¥AL 40
[FTS1.,67.6.0V G0 T4 L2y WVAL 41

SI=C.d L WYAL 42

‘¢ m 136 7 WYAL 43

120 S2=57.295793ATANZIS(24d90 195013 uy1)) WYAL 44
TTII6 7= J*JLP T HYAL 45
LF(-A-..LL‘.-JL] €. To LJJ HYAL EY A

1=9 WYAL 47

. 53=0.0 L WVAL 48
S&=0.6 WYAL 49

60 T3 160 WVYAL 50
TTTISG O CORYINGE T T e : ) WYAL . 51
SI=SORTUSUL, J1al 1 #S L adls 345023009 0)%5(24J191}) . T WYAL 52-
LFUS3.6T. 0401 65 Tu 135 ) ‘ WVAL 53
54=0.0 - . ’ WYAL 54

6C 19 146 - . : SHVAL 55

155 S4=S7.29570taTAN (31 2,dLe 109501, 01,10 - WVAL 56
160 "’NITE"llizz”-l’s{l.'l-'!l)iﬁ'[z’-lvlJ!Sl,SZ'Jl S{1leJlal)eS5{24J1e1)+53454 WYAL 57
170 CONTINUE WYAL b8

C THESE ARE TRE LPWASHES . WYAL 59
C ) WVAL 60
_20Q CoN¥INOE . . oo . WVAL 61
RETURN HVAL 62
o..20 FCRAATUIHG+5X3125190=TH SPANWISE COLUNN) o o ) MVALL 623
25 FORMATIIr 35K22{2XsL391P4EL13453) e T WVAL )

END . WVAL 65

50
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ORIGINAT, RAGH ig-
OF PO@R QUALITV

SUBRJILTINE 2GXPLXX,YY v.(TDG:Y'IDGaXTE vXLE |ﬂs&RtBleT$EDG’SQCK'D »YE BOXP

F4

- - y 1P XTHT yHLT sHLLC v AHA - BOXP k3

2 ;Janx‘L'HLoﬂLH,hl|N£“1NST,1H,HB,HC,HE'HD) . . o BOX? &

c [CH.Ch=0 — PLYENTIAL aS COmPUTEG "IN  BOXPU . TTTTTRORe T T 8
¢ 1EMELa=1 -hiTF LtACING £DGE CORRECTION . . - BOXP &
c ICheC¥ =2 ~ FaiSSURE CUeFFICIENT COMPUTED FROM CORRECTED PUTEHTIAL goxp T T
C _JLHELK=3 — PreSSURL CUEFFICILNT COMPUTED FROM TRANSFDRHED "VALUE . BOXP 8
C T T F(R PHYSICAL RING BOXP L2
DIMENSION XXC1)9YYLL)9XTDGIL)sY-TOGLLY9XTE(L) o XLECL)3A(24HCoNB)  'BOXP 10

1 AR ERBel) p e BGIL) 9 SE2eMBHB) o TEHESNE L) . BOXP S % 1

2 sHLEL) R UL o HLTC250) o ALC(Z oMY o AHA(HB, HB} BOXP 12
IPRIN=EPRINT . 80XP B &}
KRITe=IPrIn/1CLOU ) BOXP 14
T TTIPRIREIPRINSICCUOSK kT — 7~ - - BOXP 5
SRITL=1PRIN/LICG . soxp 16
IPRIN=IPRIN~1CCFIR]TE - e TToT T = BOXp T T TI7
IRITE=IPRIN BOXP ¥
IF(NEM.cL.k) CL TU 140 Tttt T T oo T TTTIgC
KRITE=KRITEZLL ’ i BOXP 20

13 & CENE 8 15 2 T 2 " - i)} (. ——3
IRITE=IRITLs1IC BOXP 22

G0 T( 150 o T T oBOXP - 23

140 KRITc=khITE~{KRITE/1D)%10D : BOXP 24

) JRITE=JRIMe~(anlTe FLoi®1Y o T e TTTTTY TTTaggxe T T TTES
] IRITE=IRITe~(IRITE/LUY*10 ; - - BOXP 26
TTIBOTCONT INGE T - B BOXP 2T
NSHOS=0 BOXP 28

DH26 .54%) . : Y : 11 ) { Y 4

c ; i . BOXP 3¢
; CALL ™ BOXPGO XYYy XTDG s YT D0 K TE s Ay ARsD AN, T3 59 CRy D5 AHA S -71) (A §
T slcde s B sNCoHLINLCsHLHs H1oNEWJNST 3 JRITE) BOXP 3z
B+ TUBOXP 33
c BOXPG COMPUTES THE PGTENTIAL VALUES IN EACH Bux. BOXP 14
T ™ 7 TTTHEY BRE STUAED I8 ToE AcRaY'S, o s BOXP T T3S
c . - . BOXP 36
1ChELR=0" ~ ) : R 1 : "4 N ¥
NEH=NEN BOXP 35

— 77T JHEKEJRAY T - = - TTTBOXF T 39
IFUIRITe.EG.u} GG TO 270 . BOXP 40

WRITE (IW,300 -~ ~ o0 D 11 { 2 TTTRL

200 DD 205 I=1.1 . BOXP 42
DO 2% JEIyaEAkT 0T T T T T _ B 11} { R % |

0O 205 X=1,2 . . BOXP 44
TTZ05 TUIsIsKI=S(Kk, 410 777" TTTTTTEBRE . an
215 HRITE(IH+32] F1 BOXP 46
Y r—uani'ﬂrm.Iéiﬁfﬁp‘ﬁr'ENrui_"ci‘L'cuu'TE'n‘ (REAL> THAGINARYs ABSGLUYE; BOXF &7
$ PHASE ANGLE}) S — poXe 48

T3 FORKATIIH® 7 Lxe28N——=PrHYSICAL PLAHE—-——-HUDE HG.,E3/) R 11 ¢ 49

¢ PRINT-OUT BOXP 50
218 DO 250 I=14L . BOXP 13
L . N 3 S 80XP 52
N IF CJL) 22042%C4220 BGXP 53
220 WRITE{IW.20) I spxpP 54
BN TN XTI ot e T T T e T BOXP T 55
o JFGh ~2%JLP . NELO) JLP=JLP+1 _BOXP 56
- D0 240 J=1+JLP -  BOXP - . ST
51=SORT(HJ,Igl)*T(J-I;IHT(J'I.ZI*THshZ)) s .. BDXP- " " " 58
AF(51.nE.G.6) GO Tu 224 ) . . . -, BOXP" . 59

T sZ=0.0 T BOXP 60
Ge 15 228 ’ BOXP 6l

224 CONTINUL voxe 62
$2=57.295T8%ATANZIT LI+142),TL251,11) BOXP 63

226 CONTINUE ) X BOXP 64
L dlmde P o ) T BD%e 65
lF{Jl.LE L T 239 BOXP 66

11 . o BOXP 67
53=0. ) BOXP 68

S X 1B O%P 69
T(J;,I-11=L‘.G ’ BOXP 70
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TId1e142126G.0 8OXP 7l
T 60 T0 243 o . ) . 80XP . “r2.
230 (GNTINUE - : . 80XP 73
SJ=JuA.[T(Jlal;;lﬁllJl;;yli*T(JlsI,Z’*T(leltzll - " 80XP 74
IF(S3arL 0400 Go Tu 234 . BOXP 75
$4=0.3 ; T ; : X - 80OXP 16
: GG Y0 236 . . ' _ . BGXP 77
T234 CENTINMO: ~ 7 T ’ - - T T T BOXP 78
Qa=T P A==t T T Ly I 9200 T8 La1al)) . BOXP 79
236 CunTINue . . 8OXP 80
240 WRITE GhmydSi aaTidsl 11y TlJela235510582 - BOXP 81
3 21aT{disinldsTUJLseT42)1453454 BOXP 82
250 CONTINUz ) o ) BOXP 83
"¢ ’ o T . T Boxe 84
276 CCNTINUE BQXP 85
IFUICHECK.GELl) Gu TU 40O T BOXP 86
C LEADING 290E CLR<ELTION . BOXP 87
00 350 4=lsabsk BOXP 88
IF tHLHl,J} fL.G) vu Tu 255-_ '______ ——— e . BOXP 89
B B T 3 12 ’ T ) TOTUBEXP 7T 99
[2=RLT{2,4) o BOXP 91
§3=0.0 ) BDOXP 92
D0 230 I=Ilsié_ . ; . _ Baxe .93
K=1 BOXP G4
IF (ARtIo1).06€.1.0) GJ TO 290 BOXP 95
280 CONTINUE BOXP %6
285 _$3=C L e BOXP 97
290 IFUK.E2.1) S53=0 . ; BOXP 98
$3=xX{X}~xiE(J)-DA®Sy BOXP 99
0o 370 1=1.L BOXP 160
L SI={xX(I)-XLE(J))/53 . - BOXP 101
~ IF{517Y 33C+3%C.310 g 8OXP 1062
. 300 $1=0.0 - BOXP 103
GC Td 340 BOXP 104
(316 IF(YE) 320,32C,4330 e _ BOXP 105
320 SI=ST3UAXIII+XLELIPIF(SI+2.3XLE () - - BOXF ite
330 IF(S1eGTo1.G} Sl=1.0 . soxe 107
S1=ECGCJIFIGRT(51) BOXP 106
340 DO_350 K=142 - soxe 109
350 STkedsld=Sia5(Keds12 BOXP 110
_._370 CONTINUE - 80XP 11t
380 CORTIRUE GOXP 112
o ICHECK=1 ’ BOXP 113
IF(IRITED 350,400,390 * BOXP 1%
- 390 HRITECIWs36) BOXP 115
36 FuanAtt1n1,1ox.61nror£n11AL CORRECTED (REALy IMAGINARY, ABSOLUTE, BOXP iis
§ PHASE ANGLED) - TTTBURF i
C TRANSFER TO THE PRINT-OUY OF CORRECTED VELGCITY POTENTIAL sox? 158
6@ 10 200 iy i 119
__ 400 CONTINUE ) BOXP . -120
IF(KRITE.EQ.0) 68 TO 700 BOXP 1223
IFLICHECK.GE.2)} GO TO 520 BOxP 122
T CALCULATE AND PRINT PRESSURE COEFFICIENT - — BOxXP CEF
_ ICHECK=2 poxe - 2%
- D0 410 I=1.L : R ) ... boxP 155
T 51, 509 T . - - : _ | BOXP- 126
T T 0B 410 J=1sdet S - - - ~BOYF Ti12F
TlisIe3)=50{1v4el) -~ oo ) T ROXP 128
RL0 TUIelsa)=5824d517 . : ” auxP ¥
420 JRAX=JMAX [:Te) (- i30
- 00 430 I=1lsi - - CE 71} { e & }
JL=NL (1) BaXP 132
- DU 430 J=l.Jt ) T aoxP 133
DO 430 K=1,2 . pOXP 134
$30 TUI:I.K1=0.0 - —_— = 13-
00 500 J=1sJNAK ’ - BOXP 136
- T1=RLT (14 d) - T TEOXF 137
- 12=MLTU29d)~lLTiLledl+l BOXP 138 -
1i=11 ) - —BOXP 139
IK=1231 . BOXP 140

" 52
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YT, 6:51=XLE{T] - o = BOXF 12X
TCle BsS¥=XLE L} i ) aexp 142
) T I 51=0.0 T T T ! “BUXF . 1%3
Ti1512+5)=0.0. - . -, - BOXP : ~ 144 -
° IF aABSIXLEr 31T C!"i =051 60 YO Hs . e BOXP LR
A - ADJUSTHENT ~— LEADING EDGE AND FIRST BOX cnxnc:nes . - Boxe 136
TI=TT+1 ) : BE:i1 B Y g
1K«1K-1 . sOXP 148
ARSTCURTINUE —~ -7 — TO0T T TTTeTT T T memmoommmesemoT ot T T UBUNE IR
DB 450 1=2,IK ) 80XP 150
IS ESEXIYy T T ot Ty e T T o N :¥ 1} (R 1) |
Ttl, B845)=XX{11) . BOXP 152
TS IG5 =T {0 [15 %Y “BOXP 153
TEIw12s5=TLd, 1144} ] BOXP 154
T =T e SRR oo ’ e ) : BOXP ~ 155
450 IE=[iel BOXP 156
7T OCALTSPANICI23TULy 1450V T(0s 29509 TCLs " 495) BOXP - 157
s sIKyTUly 695 aTi1410s5) 9Tl 4145 14RSHDS) - BOXP 158
CTALL SPURTUIZ, T{L: 550101, 3,55 T(I5 553~ """~~~ — 7"~ BOXPE © "T15%9
) sIKgTELly 8+5) sT(Ly1245) 4T{L 41445)4NSHOS) BOXP 160
Ti=ilT . . BOXP 161
DG 470 [=1.12 BOXP 162
Tl Il 1T=TTI74951=CRET{15345) BgXP ie3
TOIsILla2)=TUL 45451 +CRET (L9245} - BOXP 164
Y0 8 £3 8 -0 . "BOXP 16%
500 CUNTINUE ) ’ BOXP 166
HRITE (TH,40) 80XP 167
40 FORMATUILHI110Xy0LHPRESSURE COEFFICIEnT {sEalLs IHAGINARY, ABSOLUTE, BOXP 168
3 PHASE ANGLE)) - BOXP 169
c TRANSFER TO PRINT-UUT SECTIGN BOXP 170
TTTUGE T4 215 - BOXP 171
520 CONTINUE BOXP 172
__ 700 CONTINUE ¢ BOX? 173
RETURN - BOXP i7a
20 FORHAT{1HO95Xa2124L9H-TH SPANMISE COLUMN) e BOXP 175
. 25 FORMAT(LH 25X s2(2Xs1341P4E13.5}) BOXP 176
_END ) agxe 177

23



SUBRGUTINE BOXPU{XXaYYsXTDGyYTOGeXTEyAsARsDAN T35S sCHoDy ANA s0XP0 F
N sivslL o HEHC, ML+ . oH1ls , »
C SULGTION OF STNULTANEQUS EQUATIONS FOR THE POTENMTIAL BOXPO A
DIRENSEON XXL11sYY(L).XTOGILY,¥TOGILY» XTEL1D 402N T,51) . BOXFO 5
i . 3ARURESHE] 9 T(23HB 1) 95 (24MBy 1) yAHACMBINE) apxrQ K-
2 IR SHLCT 251 Y o NLH LY : BUXFOD 7
Ch=0.5%D s soxra 8
ez o*¢g T~ BOXPU 9
viec=2enl (i) _ o . Boxro 10
IFLIRITE ,EG.0) GO TO 25 ) o SOXP0 i1
IFINEWLEQ.2+Ok.MLuGT.1) GO TO 25 BOXPO 12
C PRINT INFLUENCE CUEFFICIENT - BOXPD 13
WRITECIN,100) BOXPO 14
Ji=Fm Ly - T e T T i 8o¥XP0 T 1IN
K=JL/ & 8OXPO 16
IFLIL~3FK NELC} d=Kel ~ " - e : ¥ 4+ I W /
DG 20 I=lel 80XPO 18
Ii=l-1 T T T __"""—_""BURFB' . A
RRETELIN,1LG)H 11 BoxXPO 29
T DU TS JTELL T ot T o - - BUXPU riw
15 WRITELIW,12C) (fJdsa{lsdel)eAlZa sl ad=Jlylb oK) BOXPO 22
20 CCNTINUE ) BOXPO 23
2% CChTINUE BOXPO 24
11=NST - "BOXPO 25
ANM1=1.0 ROXPO 24
1B I el A O T T TTTTEROXPD . T2t
26 AMI=AMINIC(XTDGUIYLAMI) BOXPG 28
C - BOXPD 29
1FJRITELEQL.G) GO TO 28 80XP0 30
WRITECIW,168) " o ) - - . HoXrd 3n
28 CCMNTINUE 8UXPO 32.
. IT=0°7~ 777 - - - A : 1 1 . { . ¢ I ¥
NFLRS = DAN BOXFO ‘34
DT 90 I=14L BOXPO 35
X=xx41} 80XPO 3
c AGJUST UPSTRESNM INFLUENCE T BOXPO 37
xG = 1 80xP0 38
i TIFINFINS . EQ.O0F GO 10 30— 77 BOXFO 39
X0 = RAXOC(LlsI~MFLN>+1} 8OXPO 40
30 CONTINUE T BOXPD 41
=M (I} BOXPD 42
IF {3L.EQ:T)} GE TO 90 . ) - BaXPO 43
c GEF INE WING AND WAKE BOXES . BOXPO 44
e : ) - — JW=NO."UF WAKE BOXES IN ROV BOXFO ™~ — ~4&%5°
c N JE=NO. OF MING BOXES BOXPO 46
C - - JS-ORDER OF FIAST WING BOX ~ BOXPO 47
c o . JH=0RDER OF LAST WING 80X  BOXPO 48
T - o TTTT ISW=ORUER OF FIRST WAKE BOX ™ HoXFo T 49
c JUW=0RDER OF LAST MWAKE BOX BOXPO 50
Jh=d BOXPU 5T
IF{X.LELANI) GO TO 34 B BOXPO 52
a=1 Tt TTTOTBROXPO T T 53
32 1F(JGTo4L) GC TG 34 BOXPO 54
IF (XGLEOXTE(IRDHWYY 6B TO0 33~ 7 — T T "TEO¥PD 55
A=W +L BOXPO . 5&
33 J=J+1 B N )3 Y A
60 TG 32 - X ot . Boxeo 58
34 JE=JL-JM . Lo BOXPO, " 59
TUTTIE CHLAAT)T 3€435439 . ) . BOXPO 60 .
15 J5 =iMel BOXPD 61
Jsm=1 BOXPO 62
GG Tu 37 8GXPO 63
30 IS5 =1 BOXPO b4
] JSw=dE +1 ) BOXPE 65
a? Jk 45 +JE-1 BOXPS 66
dhw=aSd+ gw—1 BOXPO a7
IF {11i.t92.0) CC Tu 59 BOXPO 68
C SLETSACTIUN OF CuNTRISUTIONS OF PRECEUING ROWS TO UPHASH BOXPO 69
0C 47 J=35. 48 30XPO 70

5h
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DO A2 x=nQs11 . BOXPO 71
KL=ML {K) . BOXPO 72
Kiz1+i-X . . BOXeo 73

IF (wL.EQ.0) LD TO 43 L . 80XP0O 74

UE 4D N=LlyK’ . L. , BOXPO. - 5

IF INEM.ES.c} GO TQ 338 . BOXPO 76
N1lxN+J BOXPO 77
Ne=TaEStN-d)+1 s . T soxrPo 78
AI=ACl,NL1yR1)+A1L1yN2WKL} BOXPO 79
AZ=A(2yMLanl)+rl yN2yKL} . . . BQXPO . 80O

G0 TO 29 BOXPD 51

38 CONTInUE ’ BOXPQ 82
TEMP=LAHALS [ ) ¢2ANA{NLK) /0D - e - .. BOXPO 83
YHI=LYY(JI+YY (M) IFTENP B80XPO 84
YHZ=(YY (J)=YY (R} IS TEHP BOXPO 85
YHZ2=ABS(YMZ} . BOXPOD 86
N1=YH1 o BOXPO 87
N2=YH2 BOXPO 88
__YR1=YM]-FLDAT(NL) o __Boxeo _ 89
YHZ=YHZI-FLOAT (N2 ~ T T BOXPE " T 90
N1=Nl+1 ) ] BOXPO 91
NZ2=N2+1 ~ = 7 ’ ’ T ) ’ BOXPOD 92z

IF (NL.6T.LInZ) GG TO 138 . ) ) BOXPO 93
ARN10=A{I4N1,4K1} BOXPQ V4
AIMIO=A(29N1yK}) . BOXPOD 95

“TF INI+1.GT.LIRZ) GO Td 238 BOXPD 96
ARNL1=A(1.KI+3,KY) o BOXPO 97
AINLI=A(24NI+1,K1} BUXPO 93

GO0 Td 338 - - ) 80XPO 99

138 ARNIO=A{Ll,LINZ.KIY T T T . BOXPD 1060
AINLO=Al24LIM2,K1) BOXPO 101

T Z3B TARNIL=EA(LILIRZ.K1) BOXPO 102
. AINMLI=A{Z,LIMZ,K1) ) BOXPD 103
338 CONTINUE - - BsOxXPo 104
_ARN2O=A{1+M24h1} BOXPO 105
ATNZD=ATZ,N2,K11 BOXPO 106
ARNZ1=A(LsN2+14K1} BOXPO 107
ATNZLI=A{Z4NZ¥1.K1) BOXP0 108

_ AI=ARMIO+{ARNII-ARNIQI#YNI+ARNZO+(ARNZ 1-ARN20)*YH2 BOXPO 109
A2=AINLO+{ATHII-ATNICOI*YRI+AINZO+{AINZI-ATNZ0I*YH2 ROXPO 110
Al=ALEANALNAK] BOXPO 111
A2=AZ#ANAINLK Y - BOXPO 112

39 CONTINUE 80XPO 113
Hi=1.0 . BOXFO 14

IF (HeGE.MLC(2,KIc ANDHLC(2+K)+NELO) HT=AR(NsK) BOXPD 115
SCLadeI1=SUlads1)=(ALES (1 aNo K I—A2%S5(2 yNsK ] ) #HT BOXPOD 116

TR0 S BRI T2 J . I (AZF ST La Na K ¥ AR T 2 o Ha K FTSHY BONFD IXI7
45 CONYENUE BUXPD 118

47 CONTINUE BOXFO 9

c SEYTING UP MATRIX FOR SIKULTANMEOUS EQUATIONS BOXPQ 120
T 50 DO 52 J=1isIL - GOXFD ¥ 3 4
DO 52 K=lsdL 80xP0 122
Hi=J13K BOXPT 123

_ N2=TABS{J-K}s¢l B . SOXPD 124
HT=1.0 K T BOXFT 125

IF (KoGE+HLCUZ31) dANDJALCI29I0aNELO) WT=ARIKS1) . T soxXPg8 - 126

¢ 7 o . BOXPD 127
IFCJ.EQ.K) MT=1.0- . .- - 80XPQ 128
T - g ~ROXPO 179
TOLadoKI=(A{Loh1 ) +ALLaNZ91) )*NT BOXPO 130

T{29dsK)=iAT23H141)+A124N2+)) M EHT

52 CONTIHUE _0XPD 132
T SUBTRACTIGN OF CONYRIBOTION  GOXPD 133
C FROK HWAKE BOXES —= S{WIMG)= BGXPO 134
C SUHIHCT-TIWAKET#PHTITUAKEY  BOWsD ~ 13%
IF{JH.E0.0) GC TO 60 BOXPO 136

T Tl So J=iSyIN “‘ BOXFD 137
D0 55 N=JSHyJNW BOXPO 138

- SULadel 1=SElyJel ) —TULsdsRIFSCL NIl I+ TIZ o deNI #5U{2 g1} BOXPL 139
55 SU2sdal3=3020dsl10=-TULsdaNI*SE2sNaI)=TIZsdsRIFSIL4Ns1) BOXPOD 140

55


http:kL.EO.OJ

56 CONTINGE BiIXPO E N
IF (MLH(1),LT7.0) GD T 60 BOXPEO 142
T T Tt . RE-PDS‘ITIUN ELHERTﬂﬁ“W T OTRY
D0 59 W=1l,4& BOXPO 144
THW=N+3W T T T T - - oSl Y1) {0 185
DO 58 Jd=lyJE - BOXPO 146
T TTTTRY=JY BOXPT  TA7
DB 58 K=als2 80XPH 148
) 58 TR, IR =TT s Fh,An T - - ~ "BOXPD 149
59 COMTINUE BOXPO 150
o T - o BOXPO 151
C SOLUTION COF ECULATIONS 30XPD 152
Tt G0 CORTINUE TTTTEtTTT/— T T T TTUBURPD . T TTIS
C BOXPC 154
TFIJRITELEQ.TY GO TO 72 BOXeB 15%
HRITELIN2167} l B0XpP0 i%56
Do 76 K=1,2" BOXPO 157
Nl=1 BOXPO 158
— NZ=N1L+3 . = T BOXPO 159
66 D0 67 Jxlgdf BOXPE 160
67 MRITECIWI109) (8, T (K JaNlaN=N1N2} BOXPO 161
IFIN2 .GELJE) CL TY wd BEOXPD 162
NI=sNZ+1 i BOXPO 163
NZ=N1+] 30XPO 164
- B L Y Tt BOXPO 165
68 CONTINUE a0XPQ 168
00 oG J=l,dc 80%XPO 167
WRITELIWSLITLY rnadylsntlagdell} BOXPD 168
69 CONTINLE BOXPQ 169
70 CONTINUE BOXPO 170
167 FURMAT{TIHG5X 31241 #14=T4 SPaamlyr oLub N} BOXPO 171
168 FORMATILHY 21O soade J2Frf0ie” =aTrix (A) St {a)s(A)=(81 FOR YELDO BOXPDH 172
. $CITY POTENTIAL 1X) ALONG EACH COLUMN/ZY . 80XP0 173
T169 FORMAT{(BA4l2r+1H{s12+1Hss12+2H3 $E13.607 BOXPRQ 174
170 FCRHATIIX+ZhS [yl2vadasl2,1y21202H)=yE23,46) —— e JBOXPO 175
72 CONTINUE BOXPE 17¢
C o e _.. _bhoxea 177
K = MSIMECIMNB 4 JE sLaTsS{E,45,1)} BOXPO 178
IFIK.RELL) GG TG 9> BOXPO 179
C COMPUTE WAKE POTENTIALS —  BOXFO 180
C i . o PHI{TE) ¥EXP(—IK* (X=XTE}) BOXPD _181
IFIX LE LUARI-CY) GO T6 85 T TTBOXPOD 183
45=1 R . L i i 8OXPO_ 183
75 ¥=YY(J5) BOXPO ~ ~ 184
o IF IX.LT.(ATELJINI-CHII GO TO 82 BOXPO 185
IF (X.GELU(XTE({JS}+unl) GC 10 82 BOXPG 186
IF (X.6T.aTEEISIY GU T 76 _ o BOXPD 187
PTR=5(15J5+1) - BOxPO0 ~~  ias
CLPTIsSSEENa5,10 L e o e iee. . BOXPOD 189
KK=] BOXPOD 190
___ XB=X+D BOXPD 191
GG T0 77 BOXPO 192
76 P={X-XTE(J45))/C 80XP0 193
PTRE(La0=PI®5419J5+1)*P#S{LsdSs I-1) - - T BOXPU 194
PTI={1.0- P1¢5(c|J>all+P¥S{2|JS;I 1) .. ] . _BOXPO 195
KK=0 BOXPO’ 196 |
__ xg@=Xx . BOXPO C 197
77 CONTINUE BOXPO 198
80 IF(XB.6T.1.0) GU T4 82 BOYPD 199
AH={XB~ATEL JSIIZCK o T T - TBOXFd T 200
ITkw=F+Kn . X . . . -—— = _ ... BOxro 201
SLLyJS+IKH)=PTR2COS(XAI+PTI4SIN( M) 77 BOXPD 202
‘S(ZoJS,XKH)=EE_I_*CG5{xrﬂ—P?R°SlN(XHI BOXPO 203
KK=K( +1 BOXPO Z04
XE=Xb+D | SN, e .. . bho&xeo 205
6o ¥O7B BUXPO . 2068
82 JS=J5+1 . ) 80XPO 207
IFEdS.LELJL) GC Ty 7% T B T T BOxeO 208
85 CONTINUE L AOXPD 209
90 Ti=I1+1 B0XPO Z10
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- RETURN . o ) Boxpd 211
95 WKITE (I¥.140) b T N Y (] 1] ri¥l
SINF BOXPR _211

100 FORMATULH1-20X-424INFLUENCE COEFFICIENT (REAL AND THAGINARYIZZ/) BOXFG ~ “Z14
110 FORMATAL1HO337+13533H-5JX SEPARATION IN muavu!se DIRECTION? . BOXPO 215
120 FORMATILH o5a99l1%9iF2EL13,61) BOXPO 216
140 FCRMATL1HOL1GX 359HSOLUTION OF STHULTANEDYS Euunmus FOR THE POTENT BBXPD 217
1IAL FAILED) EOXPO 218
_ENp . ) BOXPO 219
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SUERCUTINE FUKCI (XX ¥YySsSFDX45FDYoSFDHIKSFDKSFS 4 XLE X TEs YHAX FORCIE 2

1 TTUYARASTAAR T “fTﬂtT,L,N:H.HZ,HB.HD.NB.NH,CK,Ta FORCY 3

STRENSION LT (2,M3) XLt (HB) o XTL [X4BY+XXTHS) s YY(HB),S(24HByHB). . FORCI 4

1 -SFJX(N:,HJJ95F0Y(ND-HDDvSFDH(NHsHDIvKSFDIHD)1T(HH11) FORCI 5

2 . 2ANA(FB N3] . FORCI 6

c ; FORCI 7

N=0 . FORCI 8

L nC FHISTHING "IN SUGROUTINE SHOOTH, (SPLNLY FORCI 9

0xxx{2)=-xx(1) FORC1 io

Mien3t s[4S . FORCI 11

TFULSEILM2}acCu0uARDaNEWLEQ.2) HI=KSFS FORCI 12

-1 RS R ¥ 373 FORCI 13

METL=MLT{1s3) B e _FORCYI 14

RI=RLTL{Zai-niYIee "~ ~ 7~ 77 ) FORCT 15

nNe=plel FORC1 16

K1zl - - FORCT - 17

Ki=4 FORCI 18

KC=0 - : T - FORTI 19

T1lai)=XTECJ) FORCI 20

46 K=l TY - Tttt - e 55111 )

Tily 2)=aLbLd) FORC1 22

ST IanZ)=l.0 FORCI 23

nA=" : FORCI 24

RN FORCI 25

iF{nl.fCa3eLr .NZ;:-A.ZI (4 ¢] T 42 FOGRrRCI 26

- IR{~T . Ed.21 uwi TST45 77 s T TommTT T "7 FORCL 27

¢ tXCLJCE LEACIAC BOSL PUINT IF 1T IS T0O CLEGSE 10 FIRST BOX FORCI 28

IF (yaf{=xal=%_E(J}.GT.0,2%D) GO TO 45 FORC1 29

we=1 FORCI 30

w KTERZ~y ) ‘FORCL 31

ni=1 FORCI 32

&5 CORTILLE  ° Tt - -t T/ T T o FORCI 33

T 51 Kembekt FORCI . 34

Tl 21=¥s (<KD FORCI - 35

FFERLLED43) S0 TO 20 FORCI 36

T{Ksh2)=5(KLyJyKK) FORCE iy

50 Kr=Xn+l FORCI 38

TOAFIRCLEGL2Y GU YD T 7L - - T T OFQRCT T 39

IFin1.23.3) vb TO o0 FORCI 40

caLL SPLNth.Til,li,Ttl.a),T(l,ql,kB,Ttlg 21sTLLsK2)5Ti14101,H) FORCI 41

TERLRII=TI1,8) FORCI 42

IFIKCNEL DY BT TO 52 - FORCI® 43

nC=: -FORCI &4

GO TR0 T T T T T T e 1| { 70 AR 3.1

51 CONTINUE FORCI 46

C : - : . ! i o : T FBRCI ™ A7

IFI~I.GTL2) GT TO 92 FORCE 48

c ADJUSTHENT FOR ITRAILING £03t VELOCITY POTENTIAL ™ ) TOFORCY T T 49

KK=HLT{24d} FORCI 50

T TOUR=SSRTA XY (I —XLEf ST J /A XX (KR T—XLET JVTY. FORTT 51

T(NC1 K2 )=DURETIRE R2) FORCI 52

52 CONTIHNUE o s T T FORCL 53

¢ S L . FORCI 54

KC=0 T T T T TT - TFDREYT -1

IFIK1,.EQ.2) G0 TG 55 FORCI . 56,

®i=3 _— . %7

¥2=b L - . -FDRCT _ - 58
GG_T0 &0, . o : Y FORCE T I

T s RI=3 . - “ FORCY 60

_ GO TO 40 FORCI 61

RO TR 1 =aTi(g) FORCI 62

i IF _{A48S4XLECSI=XX(ALTLY) LGT i lok~0%) $C 1] &7 FORCI 63

c LEADING EDGE AND FIRST BuxXx CJ3IWNCICE FORCI 64

. NZ=NI-1 _ FORCI 65

NC=NI-1 o FORCI 66

- O 5 K=24NC FORCI 67

Ter, 23=T{x+14 21 . FORCI 68

TiK, 4)=T{K+1s 4} - fORCI 59

Ting cl=Tin+ly o} FORCI 70
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IFANIw.Ewal) Lo T s FORCI 71

TN lT ET R, 10) ' FORCI 72

e CoemTIngz . FORCI 73

=7 0 CTRYINUG FORCI T4

¢ . FORCE 75
€ . INTz=PLLATe L:FubZiiJn AT BCx CENTER, LeAGING AND TRAILING EDGES ~ FORCI 76
CALL SURF2Ury{.),T{L, i,1,.u,‘.1(1,131,7:1.141,Jun.SFox(1.H2) FORCI 77
Ty BT ES PET SN § kN I S FORCE 78

< PERF _nr = »_oprids unvioomaTilie FORCI 79
BS 7% K=ly a2 FORCI - 80
Tinal2)= T(n,;ﬁl~Tlh,w)f;k#T(n,13}¢Tln,b] FORCI 81

75 T{% 16012 Tln,la)eTlaynl—Lx¥T{Ke13}%T{V4) FORCI 82
CALL INTou 070 o ba Lol 9Tt Ieu /)T ld928)9 701919022980 NZaNN) FORCI = 83

CymET (NI, 18 FORCI 84
TAIei73=2Tind a5 un—Tlusl7} FORCI 85
TEF18) =TINC,£21230UN-T{J,10) FORCI 86

150 {CMTINUE FORCI a7

c PrRFIRA 3PAnMISY I~TeoRATIGM FORCI . 88
NC=JnaKe2 FORC1 89
wi=17 Toot T T T T T - FORCI 90"

x2=13 _ FGRCI 91
Tels11=0.0 ) FORCI 92

105 ©C 170 K=2l,iméx - FORCI 93
170 T(Ks Z3=YY(K) FORCI 94
NI=JHAK ) o FORCI 95

CALL SFLNE{L9T{Ea2) 4 F L4530 aT Loyl gNZs T inc ) aT(LaK1sT(Ls10)sN} FORCI 96

. _TEmGak2)=0.0 . L I _ .. _FORCI 9%
TC Lpn21=T{1is8 FORCI 98

OC 175 K=1,iH8K _ i FORCI 99

175 TIK+14K2)=T{K K1) FORCI ido
IFEX1.EQ.16)- GE TO 180 FORCI 101

Rl=1i8 FORCI 162

Ai=lo o L . . FORCI 103

- GO TO 165 TtTT T T E T = TTFORCI 104

. 18C CCNTIMUE FORCI 105
T WIsmJHAX YL - e 1 T e Y T

Fd 1421=0.0 FORCI 107

T{NQ 21 =YKAX FORCT 108

DC 185 K=i1,JMAK o _ FORCE 109

185 TIR+LZ)=YY (KDY - “_ FoRCl - 110
[ WING TIP CORRELTION FGRCI 111
XK1= FORCI" 112
X0=T(NQGs2)=TI{NZ—152) . F@rCl 113
T T PR=T(RI-1,151) FORCT 114
FI=T(NZ-1y16} FORCI 115

IF(TUNZ . 214, 540.1T. ‘HNQ:Z)) GO TO 195

TS0 SUR=SURTHTIRC,ZI-TIRI. 21} 7LD}
TIHZ+y151=DUREPR

T TN IS TEDURSPT T T -

IF{K1.EQ.1} GC TG 196 FORCY- ..  =2120.
TT19% IF (YYU{JHAK)I+1,.09%D.GE.TRAX) GO TO 196 Eﬁgti‘??:ﬁigi‘
K1=1 FoRCY : 12
RT=HI+1 FERE T Y
NG=NO+l FOREY — 124

T TTHGyZI=TING~1,2) T - T/ - ¥ -
TINZ423=TINZI=1,2)+D FORCT . 128
TFING, 15¥TIRG~15150 T T o FoRCT. —i2Y
TIHO,16)=TINC-1,16) FORCE 128
GG 106 190 FOREY  1d9
158 CINTIMNLE FORC1 1310
- lF(lBS(TtNQ,Z)-T(Hz.zii.cE.I‘E‘ESI GO TO 197 FORET - 133
HO=NO-1 FORC1 132
- " WI=NI-1 — " - FoRCI  I33
TINGs 2)=TLHO+1l, 2} FaRel 134
T T YINGL IS TETINGR L, 15T " FoacT I3%
T(NC316)=TINO+14156} . PN FORC1 136
T.T1G7 CORYINUE T—— T g FoRCT 137
C FORCI 138
CALL INTGL:Tii,zl.T(1,151.fTi.l);th,ll.ffl;"ﬁﬁ.z,ﬁﬁ'ﬂl' NY T T T FORRT I35
RETURMN FORCI 140
ENC T FORCI 1381
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SUBROUTINE MRED(DAsTyNMsKBaKSFH o SFHNpSFNYSEMH TH I PRINT) . MRED 2
T TSPLINE-SURFACE FIT JF HACH NUMBER HRED 3
plRemylun_DALLI) s TENAy LY sSFHXIL) ¢SFMY (L) 2 SFHHILY HRED &
© CONST=0.28571429 ; MRED 5
KSFM=0ALI7Y MRED 6
IFIKSFM) 80450410 HRED 7
KRED 8
FITTING OF GIVEN PRESSURE/NACTH TD A SPLINE-SURFACE HRED 9
e . HRED 10
10 IF{NB—KSFM) BC,15+15 HRED 11
19 CONTINVE . o HRED 12
KP=701 ~ HRED 13
DR 30 IP=14KSFM HRED 14
SFHXCIPI=0ALKP 1/0A{24)° HRED 15
SEHYLIP)=DA(KP+1}/0ALZ4) - HRED 16
SFHHIIP )1=DAIKP+Z) HRED 17
DAUS6)=1y INPLT DATA_ARE PRESSURE COEFFICIENT HRED 18
DAt96)=2, INPUT DATA ARE LOCAL MACH NUKBER MRED 19
1ECDAL96)—1.0) 75220425 HRED 20
T CONYERY PPFESSUKE CUEFFICIENT INTO LOCAL BRACH NUMBER HRED 21
20 SFHHUIP)=SCRT(5.2(1.2/8(1.+0.7#SFHH{IPIIF2CONSTI—1.)) =~~~ HMRED 22
25 CUNTIhUE RRED 23
30 KP=RP+3 e, . e HRED 24
. SPLINC-SURFACE FITTING OF DATA HRED 25 .
40 COKTINUE _ KRED 26 -
TFIPRINT.NECY WREITE(IN.100) MRED 27
CALL SJURFI{MM KSFHsTySFHUXeSFHYSEMHSIPRINTG _ _ HRED 28
KE TUPN HRED 29
. R HRED 30
PRESENTLY INPUT CF PRESSURE CREFFICTERNT I HRED TUET
A POLYROFIAL FORM 1S NOT ALLOWED MRED 32
ThE FEULORING 1S EUF HACH INPUT AS A POLYNOHIAL H=AO+AL#X HRED &
50 CONTIMUE MRED 34
KSFx=0 T i oo o om e - T T TTTTTTTTTTTTRREDT T 358
SEMM (L) =54070Y, o _ o i ARED 36
SFRH{2)=pA(722*0A(24) HRED = T 37
SERHI 3)=0.0 HMRED 38
T 147D HRED 39
) . _ e HRED 40
75 IPR=%b TUTRRED T 4T
¢e v0 8s5__ . __ MRED 42
8C IPR=97 --- WEED -
8% WR1TIE ] HRED 44
C (IWsL1ICJIIPR 7 — RRED 35
sTCP . HRED 46
106 FORMATTINO,10X,73HCONPUTED HACHIXsY) = AD*ALPX+AZ#Y+ SUN OF H(I)¥ HRED A7
SLRIIIS2)¢{ALLGIR{L)2S2})) HRED 48
116 FORNAT(1R0+10%+14HNRED~——BAD DATALI5} r HRED 49
END ) HRED 50
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SUBROUTIME INTGL{XoYsVRoVIsSsMyHOgRE o MMY " "

< INTEGRATIUN BASED ON SPLINE FUNCYION T
. __DINENSIOH X{1isY(NMs23}yStHMs1) ~
c DEFINE L{J) -
] DO 20 1=2,MC
20 SCI«11=X{1)-X{1-1)
IF {NG.E0.2} G0 1O 50
c DEFINE TRI-DIAGONAL COEFFICIEWT MATRIX -
DL 25 1=2+NI _ 19
SU{I32)= S{121376.0 ii
 S41,33=(SCI41)+5{i¢l,233/3.0 12
25 SElsal= S{I+1911/6.0 13
SE 2923=0.0 14
SINZ+2)=0.0 %
C _ DEFINE RIGHT-HAND-SIDE COLUMN WATRIX 16
K=]1 17
_ 35 DO 50 1=24NQ 18
40 SE1.9)=0V (I +K)=-Y(I=1,K31/5(1s1) iv
pC 45 1=2.NZ 28
T8RS SUle6d= StI*Lisci-5(195) 21
€. SOLVE FOR COEFFICIENTS OF SPLINE FUNCTION H(J) 22
CALL TRIDTGZyNZs50122 04501938950 Laads5013673S(La70+50(12809511+907 IHTGL 23
50 CORTINUE INTGL 24
ST 137)=0.0 INTGL 5
SIKDs731=0.0 INT6L 26
¥120.0 j (N Fi
DO 60 I=2.NQ INTEL 28
T T VI=VI+0.5E5 (T 41) - iHTEr 29
3 *lY_g.HK)'ﬂ’(I—lyK)-Sl Toll*S{Is13%(S5{1,7)250{1-1.7))/12.) INTGL 30
77 60 CORTINUE INTGL 31
IFI{K.EGU.2) RETURN INTGL 32
VR=¥1 INTGL 33
IF(N.EG.1} RETURN INT6L 34
- K=2 INTGL ki 3
60 1O 35 o INYGEL 26
EWD INTCL 37
SUBROUTIME TRICI(KLsK3+AsBsCaDsVaEsF) - Wil 2
- DIRENSTON ATLITSBTLY.CUIT . DT VT LETLY»FUTY TRIDY EJ
1F (R3.RE.K1) GO TQ 5 TRIDI 4
Vi =03V 7B (k3T oo T e,/ TRIDI 5
KETURN RID] &
5 CCNTIRDE - - T I TRIDI 7
EfRLI=BIKL) TRIDI 8
TTTFRIKLI=0 (R 1IZETRTY TRIDI g
KZ=nl+l TRIDL 10
[C 1) [=K24K3 T - T ST TRIST T 1t
EEI1=3011-al1)ECII-1)/E(I=1} ) TRIDS 12
16 FLI3=tulI)-2LII4FL{L=TTI/ERT) ) TRIDE 13
VInII=F{n 1) . TRID1 14
KF=¥3oxI - T TTYRIDE 15
0o 20 d=14n2 TRIDS 16
I=k2-1] - T T TTTr Tt o e e o TRIDI 17
20 VOII=F{1)-CUIIaVII+1}/EL]L) TRIDI ig
FETUIN  ~ 7 T R (3 ) S L)
EMD TRIDI 20
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SUBROUTINE SPLNL(NLsXsY+DYaNaXX s YY DYV NSHOSE - . - seLNL” - 2 .
C ~ XY UYEINTERPCLATTOR “TROEFENDENT S N by ; R s
¢ Nl =N0. OF InTEIPOLATION POINTS . . -SPLNY &
< XxsY¢ =INPUT INDEPENDENT AND CEPENDEMT VARIABLES T o SFiML -~ 7%
C N =nte CF INPUT PUINTS ‘SPLAL 6
C oYY Z0(YY)/CUxX) FOR IRFUT TATA 0 I < 2 1 ) 7
C KSHMAY =C.NTECLS OF $SMUITHING AND PRE- INTERPGLATIUN . SPLN1 -B-
TIPS un R{2) v idy VL1520 YY) DYVl — 7 — T SPLRY. T 9
o= SPLNL 10
[Po+=N3NM2S/ 10 T UUSPCRLTTT T I
NS™L=NSRIS—IPRE®LD - ) SPLNL 12
IF(IPReJECJOY G Tu 32 i ) SPLMI 13
C 5TGRY INPLYT “#TA FJR _PRE- INIERPOLATIGN SPLNL 14
] ik B TRS Iy M A 4 s S L
Yidi=xatd) SPLM1 16
20 DYLJI=YYEDD . o ) SPLN1 "17
CALL _SPISETUINIAR,YY40TY 00450} SPLNL 18
C Pxi—INTERPULATIIN ) - - SPLNL 19
DU 25 f=24h SPLM1 20
T1=T+1=7 ~ s “SPLN1 Z1
I12=11+1 SPLNL 22
AX(E2y=Y{1) ; SPLHL 23
YY(IZd=uY(1) SPLNL 24
Xx{I1V=a.53(Y¢I—1)+Y(L)) SPLH1 25
25 LAl SFLN7(K.&(Il),1.,“1)”07;UYY)YY(iilinuﬂsl' . SPLANL 26
M=l p-1 ) SPLNL 27
33 COMTibLe SPLNL 28
TFUN3FSLECLG) GO TO 40 , SPLNL 29
C SFOSTE INPLT CATA Xas YY . SPLNL 30
CAL. SHOOTH{N. s AX s V.Y 1Y s NS PFID SPLNL 31
[ INTERPILATE Y 2T s Furi41 FXe YYy 2JYY -AND \.ALCULATE oY= D(Ylln(xl SPLNL 32
40, CALL SPISTTUINZ Y XX VY OVY.0.T501 " ~—~ 7 - “SPLNL 33
CALL SPENZIX4RI N2 4 AXsY Y 30¥Y5Yy[¥42) ) - SPLN1 34
RETURN SPLNL 35
LNE SPLNY 36
) SUBRGUTINE SPLN2UXP NP NyXaYsDy SPESSPDSK) ) _ SPLNZ 2
“DIMENSTON XA 11 sY {10 +0C1)XP{1)sSPF(1),5PD(1] SPLNZ 3
[+ EVALUATES & NATURAL CUBIC SPLIME AND ITS FIRST DERIVATIVE USING SPLNZ &
C SUOPE ARRAY D CALCULATED BY SPISET AND USING THE INPUT DATA SPLNZ 5
¢ AKRAYS X AND ¥ ... —eaw. SPLNZ2 .2
D3 19 J=1,.NP SPLNZ 7
e IF(XPEJI.LTX{1}.0RaN.EQ.1) GO TO & o o SPLN2 8
D0 2 I=24N SPLN2 9
IF(XP{J)LT.R(1}} GO _TO_4& . L SPLN2 10
2 CONTIMNUE ’ ' SPLNZ 11
SPELII=YINI+OAMI*IRPLII-XINIDY —— — . SPLNZ 12
IF{K.EQ.1) GO T 10 SPLN2 13
SPL{JI=DIN) L SPLM2 14
GO Ta 10 SPLNZ 15
4 Clelo/UXTI=-XLI=2)) . o SPLNZ 16
Le=alil=xP (4} SPLN2 L7
C3=xPUJ)=X(I=-1) ___ L R o SPLN2 18
Ca=L2%CL o v SPLHZ® 19
C9=C3%C1 ) SPLN2 20
B I N R T L B P N A SR BT B 3] - - SPLNZ 21"
5 +CA*CatIL1.+22%C5) 8V (I=1)+C220(1i~1)) SPLNZ 22
IF(K.EQ.1) GO To 19 T ST T TSP T 23
C6=2.%C2-C3 o H . SPLMN2 <2 §fr
C7=2.%C3-C2 T R 2 TTTUSPLNZ T T 25
SP“(J) =C1¥C1%(C3%(2.%(1.+C1#L6) Y L1)~-CO+ULI)) . SPLNZ 256
—CZ% (2. %1 +CIFCTIFV(I—11+C 72D I~12 1) " SPLAZ FXj
66 TWoie - SPLNZ 28
6 SPR{JY=Y{DI-L{Ti=+ {x{11-XpTJy) -7 . "SPLRNZ T 7T 29
If(K.28.1) wu TO 10 3 SPLN2 30
) SFoiai=ctiy g - - /e SPLRZ 31
10 CCRT T~ SPLN2Z 32
""‘-":E'r_moi'“ - _"“__'""‘“ TTTIELAR 33°
ENC ' ) . SPLN2 34
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SUBRAUTEINE SPISET!Nyx Y lsnMS,[FRNS} SPISET 2
T DIRERSTION XTIV visi.2(1) SPISET 3
DATA JHAF 3RS 1F /e wreioanrta?yled 71296777 SPISET 4
oC1l)=0. . SPISET 5
LF{N.EQL 1) »ETlnn . SPISET 6
DiN)=3, SPISET 7
Ak=h SPISET 8
CU L TITEZ,N - 7 7 T T SPISET g9
I=hs+2-11 . SPISET 10
XOIV=x(i{1=>CF=-1) SPISET 11

L YEII=AY{ ) =YI~0ds/i0l} SPISET 12
Ird™erCad) L2 Tu 2 SPISET 13
PC 2 1I=3+n SPISET 14
TUTERSISIT ) SPISET i5
DUI-1)=c 3y (L)Y Li-td /iR lidsxeI-1)) SPISET 16
YIiId=1.5¢C01-1) SPISET 17

2 XUil=Geosata—=idriallyvati=-11} SPISET i8
ve 3 J=lydaiy SPISET 19
LL 3 I=s,h SPISET 20

3 S T e { Y i d=e {1 33 i =Y~ 5=x (I 2DII} )=t n=1.0)2541~1) SPISET 21
Ju 4 Is3,N SPISET 22
KOL)=a{i-10%8Ccratid=ru} SPISET 23

4 YUlr-, 2332325338 a0 ti)+all=1))+Y(I~1] SPISET 24
S OAAYL=EY{d=reFaloel Tt aT a1 U200} SPISET 25
2008 I=gen SPISET 26
Creneall] : : SPISET 27
Slzy(il-Ivloea® ti=2+201)) SPISET 28
SIsY(I)+2#{ il-1)rz.%501 ) SPISET 29
SLI=l0=, 3938+ ) SPISET 30

€& SAv:i=3? SPISET 31
{("}a3arE . SPISET 32
TFLIFRMS ALY 33 T3 3 SPISET 33
Ari=u. SPISET 34
If(N.EC,2Y Co T2 ~ SPISET 35
08 7 I=34N SPISET 36
C=2.%00(I=-1) T SPISET 37

7 FRS=AHS+ (LC+T U I=2) =3, 3Y (I=1))/A{I=10e (DI 4C=3,#Y{I)}/XU1))}**2 SPISET 38
RAS=7RSORTIHFS /4N) A 1 2 £12 - 1 N
3 08 G 1=2.8 SPISET 40
Y{T3=Y(I3x(Ti+¥Y{I=-2) . SPISET 41

9 Xilt=x{ld+x0l-1) SPISET 42
CLREYORN T T T 7T " T - SPISET™ 43
END . SPISET 44
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SUBROUTINE SHOOTH {HaXoYsToHSKOS) R )
FHE ¥ ARRAY 1S SROOTHED BY A LOCKL FIVE POINY lﬁast SUARES . SReT : -
_c _CUBIC MEIGHTED BY M . SKOOTH ;
“DIKENSION XT13aV(13aT(1)} i eI c 5
IF{.LT.5) RETHRN .
00 10 NS=1,NSHDS
TL1)=NS
AR=N -
S={T{LIP(XI{RI-N{1]I D/ANDS#2
DO & L=1,H
L K=MINQ{t-4yMAXO(LsL=2))
Ka=K+4
B2 1 I=1420
1 T(1)=0.
_ DO 3 M=KsKa
W=l /7(S+{XILI-X(HI}*32)
R=1.0 SHoUH is
DO 3 I=1.4 SKSOTH 1.
I4=1-4% SHS0TH 2
RR=1.0 SHOGTR F§
DO 2 J=l+4 SHOOTH 22
FYTTY Ty Y SHGOTH 23
T(I4)=T (I4 ) +RIRRSY SHBOTH 4
72 RR=RR#X(M} SEBOTH 25
T(I+16)=T{1+16)+RIY(HI*W SHOOTH 26
3 ReReXIN) SMIOTH Z7
. CALL CHLSKY(T445Ti17)514+4) SHAgTH 28
M=L—((L=-11/5)1%5% SHOOTH 29
- IFIL.6T.5) Y{L-5)=T(H+20) SHODTH 30
~ T{K+20}=0. SHOGTH 31
R=1,0 SHOOTH 32
DO & J=1.+4 SROOTH 33
TiM+20)=T(H+2CI+RET L I+1 6D SHBOTH 34
- 4 g=REILY -t oo 3%
LasN=5% .. . B SHOOTH 36
DC 5 L=1s5 TTUTeWDOTH T T 37
HL=N+L=((M+L=1)/5)%5 SHOGTH 38
o Ja=Tla+ T TTTUSWOoTH T 39
5 Y(J4)=T(HL+20) . ——SNOOTH &0
10 CORTINUE : oI o SHOOTH 41
RETURN _ . SMODTH 42
END SHOOTH 43~
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SUBROUTINE CHLSKY tAsNyB oHoNL) . CHLSKY 2z

T UIRERSION AIRXsLbsBINX,13 — 77 T - THLSKY 3
L€ CHOLESKY CECGrPUSITION IS USED 70 SOLVE THE HMATRIX EQUATIDM A5:§ CHLSKY 4
[ WHERE THE CLEFFICIENT MATRIXs A, IS SYHNEIRIC. ON OUTPUT X IS TEHLUSKY 5
c STCRED IN B o CHLSKY 6
—_ IF(N.EG.1} GG TD & - T T . T T T T T TTTTERLSKY T T T
DO 2 I=2,M ) CHLSKY a_
Ti=1-1 CHLUSKY ]

oL b2l A S . . .tmskY | 10
DG 2 T=1,11 ) CHLSKY i1
AlT4J)=ACTsJ)—A (Lol ACLSJI/ALLSL) CHLSKY 12

T DD 5 K=1,K T T T T OTTTCHLSEY T 13

D0 3 I=24N CHLSKY 14

- Il=1-1 “CHLSKY 15
DO 3 L=1411 CHLSKY 16

ER I S LT EL S T T S T E Y S V2.1 1 Y i TTTT TR OTTTTHLSRYT T I

DO 4 I=24N CHLSKY 1a

TTTT Iy T T T T - - eroTTT ot TTT Tt T THLSKY - 19
DO 4 L=1.11 CHLSKY 20
RI=F-T1 - et T T CHLSKY 21
NL=N+1-L CHLSKY 22

7T & B(RTGKI=BTRISKI-AIN1 oNT) #B{NL s KY7ATHL s L) - CTHLSKY 23
OC 5 I=leN CHLSKY 24

S BUTWKI=8 (I KITATL,10 7" ~ -7 T T T S— " CRALSKY 25
RETURN CHLSKY 26

6 AlLsL5=1.7AT191J - T “THLSRY 27

CH 7 L=1,H CHLSKY 28

7 8B UL EERLL YT T T CHL3KY — 29
RETURN - CHLSKY - 30

ERD T s T T/ T ) TrtTTTT T T T 7T THOSKY T 31
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DO
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SUBFTJTINL SUFELUNHaN,T,ABX,ABY JABH, ERITE} SURF1 2
TFIT DATA (n PCINTYS) SROUGHT THROUGH ABXN.ABYsABH T SURF1L 3
T —— TLMFORAxY ARwAY FOR _SPLINT-SURFACE FITTING SURF1 _ 4

s - PelovxTY ARRAYS FOR INPUT POINTS TO BE EITTED SURF1 5
dxafl) = Iw,ePENOENT VARIABLE X~~~ _ _ SURF1 6

AZY{1} - INDEPENDENT VARTABLE Y SURFL 7

£BHL]) ~ CLMES IN_AS DEPENDENT VARIABLE OF X AND Y SURF1 8

Ghes gul AS COEFFICIENTS OF SPLIME=~SURFACE SURFL 9

LIF. ST oN TinFald,A3X(L +ABY(L1) yABHI{L) i SURFL =, 10
Teeos SURF1 11
__ surFl 12

RP1=N +1 TorrTmomTm e T SURF1 1
NPZ=NPL+1 _ e —_ SuURF1 14
NP3SNPZeL T T - : SURF1 15
NP4=NPI+] . i SURF1 16
IF{M.ERLDY ol D 137 SURF1 17
L. 2 I=1.n . _ . . — SURF1 = I8
TUI,nP2)=atxtl) SURF1 19
TUI.NPI)=22Y(]) I SuRrFl 20

2 TUI+mFE4T=a8R(1]) SURF1 21
L4 I=lsn SURF1 22
Tii«10=4, SURF1 23
TCINPLI=I.G SURF1 24
TINPLei)=1l.0 SURF1 P41
TUNP 1 3=T(1arFo] e o . SurFL 2%

o TIMP3,1)=T{T %P3} ) SURFL 27
PMI=N-1 SURF1 28
L2 a5 I=1ynml i SURF1 29
iPi=i+} ) __ o _ SURF1 30
LB L JEiPln T ) SURF1 31
XX=TLIaNPZY~T{Jatvb,e) SURF1 32
T¥Y=TUI NPII-TUI P 3Y T T T TTUTTTTTSgRFL T T3
HzXxYxpa+YY5YY SURF1 34
TOI2dY=42ALCGIH) . T T . . SORFL 35

5 TLJa1)=T(I,d3 . B ) . SURF1 36
BGC 3 1=1,3 SURF1L 37
IPM=1+n ~ SURF1 38
DO & J=1,4 A " SURFL 39
JPr= J4R o . o o i SURF1 40

8 TUIPN,4PNI=C. SURFL 41
K=MSIMZR{NMSNF2a1,T(Lal)sTELsNP4}) L . SURF 1 42
IF¢K.c&.1) GO TO 9 SURF1 43
HEEITE L d,22C) SURF1 44

15 £1 T ) - SURFL 25

9 CONTINUE . o SURF1 46
STO®E IN+3)-CCGEFFICIENT TN AKRAY ~ ABH T T - SURFL Y
DL 12 L=lsné3 SURF1 48
12 AsHiI)=TI{T,nP4] . s T T c T SURF1L™ ™7 49
13 IF{INITE) 18y1dsl4 SURF1 50
Ta WRITE{IN,206) SURFI 51
WRITE(IWs12C) (ABH{1}aR=nEl,NP3) _ L SURF1 52
IFTNLEC.0) GO TO 18 Tt T T T - SURFL 7777837
DO 16 I=1l4N e ) SURF1 54
16 WRITECIN.110) TsABHUI) sA8X{1TsABYTLI) B SURF1L = 5%
18 CONTINUE L . SURF1 56
"7 RETURN SURFI 57
110 FCRMAT(10491541P3E14.7) o o SURF1 ., S8
126 FORMAT(621,iP2El4ci) ’ T T ~ SURFL T %5
Z00 FTEMATCLEUTZUXS 378t rd 1S40 = (3=t 1) )83 25 (Y=Y (L })642/ - SURFL - 60
1100+ 1Cxa54ntIM DIimensIdNLESS LbUKLINATkS - DISTANCE/CHORD LENGTH}/ SURF1L 51
ZIRDs 13X aurl 32389 H{i} g L07 3a4ux (1) 20X 4HY{T )y SURF1 82
31:‘)ohl‘nﬂ':'1231£t‘ﬁlvlélo HAZ) TSURF1L * 63
226 FOF®aTio¥a2ahElL ~OT Culvyeeoz Inm Sustl//) SURF1 64
ENE SURF1 65
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SUBRIUTINE SURKZ(I1eZ25J1ed2enAYsVALUSVLUX9 VLUV oX 19 Y1gHIeNeKH]I

ORIGINAL PAGE 3
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'cunPuTs VALUE OF SPLINE-SURFACE FITIED DAEA AT A POEHT_CHeV)
 Z1e22~ COORLINATES OF THE POINT WHERE THE FRYTTED- YALUESIS

VALY - FITTED VALUE SOUGHT
YLUX - GRADIENY OF FITVED YALUE IH X

VLUY — GRADIENT GF FITTED VALUE IN ¥
XI,YI,HI - ARRAYS FOR KNOWN PROPERTIES I8 SPEIsEe

N -— NUHBER OF POINTS IN XI. YI ARRAVS A
HXY=0 X=Z1(J}s Y=22(J)} WHERE J=Jls42

HXY=1 X=Z1{l), Y=Z2(J) HHERE J=J1sJ2
HXY=2 Y¥xZ1(1)y X=22(J} WHERE J=J431,32

DIHENSION XI€1)sYI{1D)sHELL)
DIMENSTON Z1€311e72(13,YALULL)VLUXEL) oYLUTER)

NP l=K +1
NPZ2=hPlel

NPIaNPZ+1 -
IFEMXY.EO.1) X=71{1)

IFIMXY.EQ.2) Y=Z1(1}
DO 40 J=Jlsd2

IFERXY.EQ.1) Y=Z2(J)
IFINXYWEQa2) X=22(J}

T IF(AXY.NE.O0) G4 710 .10

X=Z1(J)

“y¥=Ziz(4

_10

CONTINUE

11
12
13

TF(N.EC.0Y GO 10 4G

IF (€-2) 13412411
VLUYLJ}=HI(NP2)

VLUK(JY=RI(KP2)
VALUTJY=HT(NP1)+HI (NP2)#X+HI(RP3) %Y

CC 30 I=1.N

TX=X—Xi{1}
TY=Y-YI{1)

H o= TXRTX+TY#TY
hA=D., L
1F{H.GT.0a.) HA=ALOG(H}
F8=2,2{1l.4+hAJ2HIL{])

21
22
23
3C
4

TF (K-23 23422421

VLUY () =YLUY L) +Hb¥TY

YL UX T =VLUX (J)+HBTX |
VALUGJI=VALL (Y +H{{1Ied8HA
CONTINUE

CONTINUE

ST TURN

END

SURF2 46
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http:IF(MXY.EO

EUNCTION CIN(X1,S} ) CIN 2

; TIN T

C cin &

C ~ IF CALLED BY THE STATENER] C=CIN{Xs32 - CIN B 2

1 C AND S ARE THE INTEGRALS OVER T FRON 1 TO IRFIMITY OF CIN _ 6

] SIN{XT¥/T - 1 R |

C - Cin )

- 56=1.0 <IN L 2

X=X} Cin i@

IF §X) 14292 - TId 131

1 S6=-56 CIN iz

Xo—X ) “CIN 13

2 XZ=XeX [ { ] 14

FT-I.0) 3,594 TIW is

N . (91 ] 16

O T TFOR ABSIXY LESS THAN 1 A SERIES EXPANSTION IS USED TIN i

, € CIn 19

3 VElUKZ JI8e0-U+6)1¥2055X2+1.010X27/10.0-1.00%X+1.57079633 TR 9

U={IX2 /4501 014X 2/ 28,0410 X2/ 8.0-.577215665-ALBG(X) cIn 20

R TIN ZX

c Cin 22

T TFOR ABSIXY GREATER THAN 1 APPROXIHATIONS OF HASTINGS ARE USED TIN 23

c - CIN 2%

{““’ % Pe{liXZv1G439801F19X2+4 7411538 1%K72+8,.493336 170 TL(X2+Z1. 36 ¥ (3 {}] 25

1 #¥X2+70.376456)¥X2+30.0382273%X) CIN 26
={((X2+21. 38372417 X2+49, 23 ry X2+Z7. -

1 ¥X24119.918932)14X2+76.707876)%%2) CIN 28

- CO=C0% (X7 w ~CIN 79

SI=SIM (X} CIN 10

U=0%C~-P#51 TIN 731

V=P #CO+QHS] CIN 32

T TS S=VESE ; TIN I3

CIN=y CIN 34

"RETURN - T - TIN T T3

END CIN 3
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c- FUNCTIUN BSInEr{MyNsL sA,B)
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DYMENSTON. A(M,1)5B(RAsL) - -- - S PRer:: N 4
S 36 1_ = Lyh - ) — e .. _WSIHER- 4
-0 = . HSIMER 5
o Lg 19 .s = 14N * MSINER )
10 ¢ = AWAXL (C.ABSlAu,un BSIMER 2
IFIC.EG.D.0) GO T 1000 HSINER 8
_T U ATE LG HSTRER 9
20 AM1.d1 = Atil,4)/C ) e WSIHER . 10
LG 30 J = laL HITNER 11
30 BAL14Jd) = Bilsddsi HSINER . 12
IF(N. e.1) 68 1 205~ T Tt HSIRER 13
Be= h - 1 _ __ HSIHER 14
7T 0BTE00 J = I.8R : ASINER 15
¢ = 0,0 ; o HSIHER 16
~ =0 HSIAER 17
Lo 4u I = Jan — e __WSIRER 18
5 = A3STA{I,J)) HSIAER 19
1F (CJGE.DY GC TQ 40 HSIMER 20
B T o e HSTHER 21
C =0 ) MSIMER 22
4% CENTINUE - T T/ - HSIHAER 23
IFin EG.0.UnC.LT LE-7) GO TG LOOO i HSTHER 24
IFIKLECLJ)Y GC TO° 70 - B - HSIMER 25
06 50 JJ = Jsb o MSIHER 26
7T ETA S I " WSTHER 27
ALJadd) = Aln,d0) HMSIMER 28
50 a(xsJd) = C ) HSINER 29
“L 60 JJd = 1yt L HSIHER 30
TC = 304ed3) HSIHER 3
blJadd)l = BLK,sJJ) MSIMER 32
£0 BIKGTT TC ToTTmTTT T T HSTHER 33
¢ C = AU, ) HS IHER 34
P = 4+ 1 ) B ' . HSTHER T35
CL af 4J = JPan _ _ o _HSIAER 36
80 ACdsdd) = Aldsddd/C T ASTHER 37
G0 UE 106 JJ = l.b KBS IRER as
160 BCIHJIY = BldlJdd37¢€ HSTHER 39
DD 206 1 = 14 _ . L WS INER 40
1F(i.t Q.47 60 70 200 . ) . HSTRER Al
C=a(lydy o _ . ~ . "HSINER 42
oG 116 JF= JF,N HSTHEE 43
110 Adladd) = A(T40d) — C#AlJ,1J} MSIMER 44
T DC 1206 JJ = 1.0 - - - TTHSTRER a5
120 ctiadd) = BUIada) = C3314430) _ M5 THER 46
206 CONTINUE - ) ’ ) " TTHSTNERT T AT
205 € = A({M4N]} _ HSIMER 48
IF(ABSICY.LT.1.E-T) G TG 1600 - B RSTNER T 49
03 2iC J = IsL - HSIMER 50
210 B{Nsd] = B(NsJ¥/C {
IFINLEC.L) GO TO 230 o HSIBER 52
TG 22071 = Ishk T T T TTUHSTHER T
C o= A{I,N) - o NS IRER 54
D0 720 34 = 1.L o RSIRER 55
220 BilsdJ) = BL143J) — CEBIN.JII. NSINER 56
230 nSIRER = 1 - ASTHER 57
RETURN =~~~ . . L HSIKER 568
1000 MSIMER = 2 ’ HSIMER 59
RETURK I T HSTHER™ 60
END_ HSIMER 61
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COMPLEX A+BsG ~

B0 3D I = 1N N

€ = D0

BB 10 3 = 1.8
10 C=ANAXL{C,ABS(REALLALLS
IF{C.EQ.0.0) GO TO 16060 __‘
D0 286 4 = 1l.H b

70 Al{isd) = AMIs3)/C e L =
DD 30 J = iasl | he e - s T
30 Blied) = BUI43/C s -
IFIN.EQ.1) GO 79 205 S s e
WS = W - 1 ™ 3
80 200 J = leKM 3 - 5
C = G.0 - i
K = g -
DO 40 ] = JeN
O=AB stasa&tatx.:ar;+Aastnluaciif1.431) 3
T IFtC.GE.0Y GO 10 %0 -2 Y
X = 1 2
c=0 23
40 COMTINUE
IF(KEQuO.OR.C.LT.1.E=7) 60 TO 109D RSINEC 5
IF{X.EQ.J) GO TG 70 MSINEC 26
00 50 JJ = JaM HSINEC 27
G = AlJdeJd) NSINEC 28
A1) = AlK,3D) NSIHEC 29
50 AlKs4J) = G MSINEC 30
DO 60 JJ = 1L HSTHEC 31
G = BldyJd) MSINEC 3z
BlJlydd) = BUK4Jd) HSTHEC 33
60 BikedJ} = 6 HSITMEC 34
TT0 G = LaO7A(dsd) - T " WSTREC ~ 35
P =4 +1 - e - n3IMEC 36
DO 80 44 = dPaN "HSIREC 37
80 Aldedd} = AlLJeJdI)3G . HSIMEC 38
90 U0 100 JJ = islL RSINEC 39
100 BtJaJd) = BUJIsJIIEG L MSTMEC 40
b0 200 I = isb MSINEC 41
IFti.E0.4) GG TO 209 HSIHEC 42
G = ALD+d) MSIHEC 43
DO 1106 J4 = JPaN MSIMEC 44
T O I10 AT Tedd) = Alladdt T GFACILIIY oo HSIMEC - 4%
08 120 JJ = 14L NS IHEC &6
120 BUlsddd "= 8i1434) = Gxalfedd) HSIMEC 47
200 CONTINUE . o MSIMEC 48
208 G = ATHNNY MSIMEC 49
IF (ABS{KEALLG)I) « AnS(AIMAGILI).LT.1.E-7) GO TO 1000 HSIMEL 50
D0 Z1C6 4 = i.L -t - ) MSIMEC 51
210 E(N.J) = _8(ry /0 MSIMEC 52
IF(N.EG.1) GO TG 230 MSIHEC 51
D5 226G 1 = LabK HS IMEC 54
CO 220 44 = 1.t MSIMEC 5%
220 BUI,Jd) = atisad) — 2(laNi®ning i) MSIHEC 56
T2i0TMSIMEC = - nSIMEL 57
RETUNN HSIHEC 58
1000 HMSINEC = 2 NSIMEC 59
hea ( ASIREC 60
_ END MSYIMEC 6l
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