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INTRODUCTION

Proposed V/STOL aircraft require propulsion systems that operate
efficienily over wide ranges of free-stream velocity, incidence angle and
inlet throat Mach number (mass flow rate). A major component deter -
mining the efficiency of operation at these flow conditions is the inlet.

An important'tool in the design of an efficient inlet is the -capability to
theoretically analyze the inlet flow, ) -

Many of the proposed V/STOL inlets are three-dimensional (fig. 1).
Since the capability for a full three-dimensional inlet analysis does not
exist at this time, simpler but approximate methods for modeling these
inlets were developed, The flow about some of these inlet shapes (e.g.,
fig. 1(a)) can be approximated by calculating the flow about a group of
axi-symmeiric geometries having shroud profiles corresponding to sev-
eral circumferential angles, Methods for analyzing axisymmetric .
geometries exist (ref. 1) and are in use at the Lewis Research Center,
However, inlets such as shown in figures 1(b) and (c) are not adequately
approximated axi-symmetrically, These inlets are better approximated
by two-dimensional geometries. Therefore, a procedure for calculating
two-dimensional potential flows was developed. Figure 2 shows the two-

~ dimensional approximations made for analyzing the three-dimensional in-

lets shown in figures 1(b) and (c).

The procedure developed utilizes three computer programs and is
similar to the procedure for calculating axisymmetric flows (ref. 1).
The chief program ig the Douglas two-dimensional potential flow program
{ref, 2) called 23Y at Lewis, which caleulates the incompressible potential
flow about arbitrary two-dimensional bodies. The other two programs,
original with Lewis are called SCIRCL (ref. 1) and COMBIN-2D. Program
SCIRCL generates input for 23Y from various specified analytical shapes
or sets of coordinate points for the inlet components. Program COMBIN-
2D takes the basic solutions output by 23Y and combines them into solutions
of interest, and if desired applies a compressibility eorrection. Figure 3
is a schematic rep‘resentation of these solution steps.
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This paper consists of a statement of ‘the‘proble‘m to be sdlvt_ad,
a‘description of each of the programs, sample results and sufficient
‘documentation, including a test case, to ghdble the user to run the
priograms,

SYMBOLS

A,B,C,D combination coefficients

M Mach number

v velocity

W inlet mass flow

a inlet incidence angle

Subscripts:

c control station

i incompressible

81 bassage bétween lower shroud and e8iterbody
S2 passage beétween upper shroud and centerhody
oo free stream value

PROBLEM AND SOLUTION DESCRIPTION
Statement of the Problem

The basgic problem to be solved is o calculaté either the compressible
or incompressible potential flow in and about an arbitrary two-dimensiohal
inlet at any combination of operating conditions of free streiin velocity
Vs, inlet incidence angle «; and inlet mass flow rafes W;, WSI’ or Ws'z.
Figure 4 shows four possible combinations of inlet geometries and weight
flow specifications to be analyzed. Figure 4(a) shows the single inlet pas-

sage where the free stream conditions Vs @, and inlet weight flow rate,
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V"Vc are specified. Figure 4(b) shows a single inlet Witp dual passages
where V_, «, and the two passage weight flow rates WSl and WSZ
are specified. Figure 4(c) shows the same inlet and free stream flow
conditions, V_, «, as figure 4(b). However, in this case the total inlet
and one passage weight flow rate, W ¢ and ".VSI are spe(fified. Fig—
ure 4(d) shows a dual inlet configuration where Ver @ Wgy, and Wgo
are specified. The two dimensional flow problem is solved in several
steps (programs),

1. Geometric representation (Program SCIRCL)

2. Incompressible potential flow basic solutions (Program 23Y)

3. Combined solutions with compressibility correction

(Program COMBIN-2D).

Each step and its corresponding program is descrikied in the following
section,

Description of Solution Steps and Programs

Geometric representation - Program SCIRCL. - The inlet is assumed
to be two-dimensional, The body profiles are broken into segments at con-
venient tangential points (fig, 5). Each segment may be defined by an
analytic expression or by a set of points. The inlet duct walls and outer
surfaces must be extended far downstream (fig. 5) to facilitate obtaining
accurate potential flow solutions in the inlet in the region of interest, The
geometry program SCIRCI, prepares coordinate-point input for efficient
use of the potential flow program and also prints out information such as
curvature, wall angles, ete., which is useful in preliminary screening of
proposed inlet shapes,

In addition to the surface points, sets of points perpendicular to the
inlet axis, called rakes, are needed at axial locations where velocity pro-
files or streamlines are desired. At least one set of rake points is re-
quired, corresponding to the axial location where the inlet weight flow is

specified, as discussed with regard to figure 4. Such rakes are called
control stations,
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Program. SCIRCL generates the coordinates of the rake points for
23Y, Program SCIRCL will also produce a Calcomp piot of the inlet
geométry and rake points.

Ticompressible potential flow basic solutions ~ Program 23¥, -
Program 23Y is the Douglas incompressible potential flow comptiter
program for single or multiple two-dimensional bodies. Briefly, the
prograin utilizes a distribution of sources and sitks of initially uw-vw-
strength to represent the inlet profile. The cofitinuous distributioei is
approximated by represgenting the inlet as a finité number of discrete
flat elements having constant source strength and characterized by the
mid point of the element (called the control point), This approximatioi
results in a set of linear algebraic equations for source strergth at the
control points that are solved by matrix methods. Velocitieg-at the coti=
trol points and at specified off-body points (rake points) are then cal= -
culated from the source/sink distribution, -

In the two passage case, the program is used to obtair five basic
solutions which are-used in linear combination in order to satisfy the
~prescribed operating conditions (fig. 4). The first basic soldtion is
~ axial flow, the second is a 90° cross flow, the third, fourth, ard fifth
golutions are vorticity solutions about the lower shroud, centerbody,
and upper shroud, respectively. In the single passage case, only four
solutions are generated, The first two are the same as the two-passage
case while the third and fourth are vorticity solutions about the lower
and upper shrouds respectively.

Combined solution - Program COMBIN-2D. - This program com-
bines the basic solutions Vj, j=1,2,3,4,5 from 23Y into any number
of golutions of interest. A solution of interest is one having specific
values of free stream velocity, V_, angle of attack of inlet, @, and
weight flow, \:V, through the control stations described previously.
Optional inputs for W are average axial velocity at the control sta-
tions (V,, Vgq, O Vgg) Or average Mach numbers (M,, Mg Or Mgs).
If either W or M, are specified, they are converted to velocities for
use in the combination solutions, Temperature and pressure must also
be specified if other than standard conditions are used.
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The method of combination of the basic solutions is shown in figure 6.
A compresggibility correction, if desired, is then applied to the _velocities.
The compressibility correction used is that of Lieblein-Stockman (ref. 3).

LV, /'

inc
Py :
Vcom = V ( )
Pg

where the terms on the right hand side are obtained from the incompres-l
sible solution. This correction requires no alteration of the inlet geom-
etry and can handle locally sonic or supersonic flows. Flow properties
(Mach number, pressure ratio, etc.) are calculated for either the com-
pressible or incompressible cases depending on the version desired. .
The compressibility correction is actuated by setting ICOMP1 to 0. The
incompressible version is generated by setting ICOMP1 to 1. If two pas-
sages are specified, two of the rakes mentioned under SCIRCL are used
as control stations by COMBIN-2D. A control station is the rake where
the average inlet axial velocity of the combined solution is specified. The
possible choices of control stations for two passage cases are shown in fig-
ures 4(b) to (d). If only one passage is specified (fig. 4(a)), then any rake
can be used as a control station. However, it should be noted that the com-
pressible solution is most accurate in the vicinity of the control station
since the compressﬂ:-ﬂlty correction does not exacily sa.t1sfy cont1nu1ty
When the velocity on the inlet surface becomes locally Supersonic, the
agreement between theory and experiment is generally not as good as when
the flow remains subsonic, To improve the agreement, ‘an optional super -
sonic correction has been incorporated into the program. The supersonic
correction is actudted by specifying NX as 1 on input.

Sample Results

To illustrate the results of the present caleulation procedure, the
graphic -output for the Test Case is presented next,
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The graphic output of SCIRCL ig illustrated in figure 7 and consists of
a plot of the inlet geometry and the computational point spacing, and the lo-
cation of the rakes. and their point spacing. In addition to its reference
value the plot is useful for troubleshooting for mistakes in the geometry in-
put and for validating the satisfactory distribution of body peints and: rake
points,

The graphic output of COMBIN-2D is illustrated in figures 810 10.
Figure 8 shows the pressure distribution on both the internal and external
surfaces of the upper shroud. Similar plots can be obtained for the lower
shroud and for the centerbody when there is one.

Figure 9 shows the surface Mach number distribution, The coniiments
made above for the pressui'e' plots apply also to Mach number plots.

Figure 10 .shows a plot of the flow field vectors, Whenever rake pdints,
~are specified (see fig. 7) velocity vectors are calculated and can be ploited.
Note that velocity vectors can be obtained outside the inlet as well as
inside, !

INPUT AND OUTPUT FORMAT

SCIRCL Input

Card Format Col. FORTRAN name Description
no, no,

9ASB 1-54 ARE = title for area plots, ""CROSS-
SECTIONAL AREA, SQ. IN, "

9A6 1-54 EX = title for x-axis, ""AXIAL
POSITION, IN, '

9A6 i-54 CURVO = title for curvature plois,
"CURVATURE ON SHROUD

9A6 1-54 .SURFAC = title for x-axis with surface

distance plots, '""DISTANCE
ALONG SURFACE FROM DOWN -
STREAM END OF SHROUD, IN, '
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These first four cards above will be unchanged for all runs and ecan

be made a part of the execution setup deck, or replaced with data state-
ments.,

Card Format Column FORTRAN Description
name
1 - 9A6 1-54 TITLE Description of Case

FOR CALCOMP PLOTTING OF INLET PICTURES

2 6F10.2 1-10 XX Length, in plot-inches, of X-

axis required.

11-20 XMIN Value, in data-inches, of far
left X-point,

21-30 EXEP Data-inch per plot-inch along
X-axis,

31-40 YY Length, in plot-inches, of Y-
axis required.

4i-50 YMIN Value, in data-inches, of

' bottom Y -point.

51-60. ORD Data-inch per plot-inch along

Y-axis (usually equal to EXEP),

FOR INFORMATION USED BY SCIRCL

3 - - - Blank
4 2A6,14, 1-6 IDENT Six-character tag for case 1. D,
211,212,
10X, 11,
90X, 3I1, 7-12 PROG 23Y
212
13-16  NO6 0
(Flag 'A') 17 LPNCHO 1, Do not save output for 23Y on

Unit 17,



Card Format
Flag B
Flag C
. Flag D
ALL FLAGS

are 'on' when

=1, unless other -

8

Column FORTRAN

18

18-20

21-22

wise noted, (Either
E or J or neither
can be on but not boeth).

Skip card 5 if J=0-

5

Flag J
Flag E
Flag F
Flag G

Flag H
Flag X

4F12.5

33
43
44
45

46~-47
48-49

1-12

13-24

25-36

37-48

IPL.OTA

IPLOTC

IREAD

IAB

IREDON(1)
TREDON(2)
IREDON(3)
IREDON(4)
IREDON(5)
XAA

YAA

XBB

Description

Plot inlet area againgt X-

position (used only for axigym-
metric case).

-1, Plot curvature yersus X
+1, Plot curvature versug §
(Used only for axisymmetrig
case)

0 (Obgolete)

Redo geometry from point
(XAA,YAA) to XBB,YEBB).
Redo entire geomeiry via
direct interpolation
LPNCHO for any redo
TPLOTA for any redo
IPL.OTC for any redo
IREAD for any redo

X position of starting point far
partial redo.

Y position of starting point for
partial redo,

X position of ending point for
partial redo,

Y position of ending point for
partial redo.
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Card Format Column FORTRAN

6 4¥10.2 1-10
11-20
21-30
31-40

7T 14 1-4

8 3F8.5,I13  1-8
9-16

(Note: There is one card for each rake)

17-24

25-217

g 3F10.2 1-10.

ANBDYS -

DELS
DELSMX
XRI

NRAKE

XRAK
YLO

YHI

NY

TYPBDY

Description

Number of bodies

Spacing between points in region
of interest,

Maximum spacing far from region
of interest.

Axial distance at which surface
distance equals zero.

Number of axial locations at which
data across the passage is desired,
(Cannot be greater than 25).

Axial location of rake, -

Y value of first point (lowest
point) -on rake at XRAK,

Y value of last point (highest
point) on rake at XRAK.,
Number of points in rake at XRAK:
Restriction NY =200.”
Rake points are equally spaced,
AY, between YHI and YLO where
AY = YHI - YLO

(NY - 1)
Body number. However, if the
inlet is symmetrical, then any
body can be input as a mirror im-
age of any other body. That can
be accomplished by setting TYPBDY
= -M. N where M is the number of
the body to be created and N is the
number of the body to be copied.
ANSEG is set to the Y value of the
line about which body N is to be
mirrored. No other input is re-
quired for this body.


http:value.of
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Card Format Column FORTRAN - Description

11-20 ANSEG = Number of segments for the par-
ticular body, except as stated:-in
TYPBDY,

21-30 DELNEW = -1,, Delia S spacing is set to.orig~
inal value of DELS,

= 0., Delta S is set to value of DELS
from previous body.

= + number, Delta S is set to value
of input DELNEW,

10  3F10,2 1-10 ENREED Code indicating type of curve to be
fitted through given points,

= 0. ,.for bisuperellipses, See
Table I and figure 11 for available
options. Input 4, 5, .or 6 (XIN, YIN)
points as directed,

= 1000, Same as = 0 but with finer
point spacing near one end of seg-
ment (ftwo such segmenis required).
Usually used to give finer spacing at
the highlight. The superellipse go-
ing into the highlight and the one com-
ing out should have this flag.

For bisuperellipses where the '1000. "
option is to be used, the rate at which
the point spacing, ds, changes near
one end dS; =dS; ; - Rate)(dS; ;)
can be specified on input,
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Card Format Column FORTRAN Description

The rate (program name = PACE) is
entered as the fractional part of
ENREED for each such segment, For
example, if ENREED were input as
1000. 06, the spacing for consecutive
points would be evaluated as follows:

if segment is to go from large-to-
small spacing, or:

DS; = DS; 4 + 1.5 (0.06) DS; 4 if seg-
ment is going from small-to-large
spacing.

If PACE is entered as zero (i.e.,
ENREED = 1000, ), the default value,
0,05, is used.

(PACE = 0. 133)

*The first '1000' superellipse ON A

BODY reduces the point spacing as

far as possible, down to a limit-of 2
“percent of the ds value at the beginning

of the segment.

* All subsequent:'1000' superellipses
input will increase ds as far as pos-
sible up to the input value of DELS.

* Any number or types of segments may
be input between the first and subsequent
11000" bisuperellipses, with the excep-
tion of a normal bisuperellipse
(ENREED=0).
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Card Format Column FORTRAN Description

=1, is a straight line, inpuf 2 co-
ordinates (XIN(1), YIN(1), XIN(2),
YIN(2)) (fig. 12).

The first and last straight lines on
bodies 2 and 3 and the last straight
line on body 1 will automatically
have their spacing increased from
approximately DELS near the region
of interest to approximately DELSMX
away from the region of interest, To
get this type of spacing in the first
straight line of body 1, ENREED
must be specified as 10..

The first straight segment of a body
must be equal in axial length to the
last straight segment on the previous
body. (If the actual straight lines are
not equal in length, the longer should
be input as two segments),

= 10., special straight line used for
initial straight liné on lower shroud,
The straight line starts with large
spacing (DELSMX) and ends with
small spacing (DELS), (fig. 12).

= -1., fits a lemniscate between a
straight line and a point. Input is
three coordinates (fig. 12).

= ~3., fils a cubic between two
straight lines.” Input 4 coordinates
(fig. 12).



Card

11

12

Format

6F12,5

6¥12.5

13

Column ~ FORTRAN

11-20

21-30

1-72

1-72

REEDEN(1)

REEDEN(2)

XIN(D)
1=1,2,3,6,4,5

L e |

YIN(I)
I-1,2,3,6,4,5

Desecription

= -4,0, generates a
segment which is a
mirrored image of all
the points from
(XIN(1), YIN(1)) to
(XIN(2), YIN(2)) about
the line Y = YIN(3).
See cards 11 and 12
for XIN and YIN
formats,

=99, , for direct in-
terpolation option over -
one segment (see input
instructions for card
12},

(See table I). Input ex-
ponent of x-term for
bisuperellipse equation,
Blank for all other seg-
ment types.

(See table I), Input ex-
ponent for y-term of
bisuperellipse.

X -coordinate for
specified points.

Y -coordinate for
specified points,

Note: If ENREED = 99,
instead of cards 11

and 12, input the follow-
ing cards.



Card
11a Namelist/ $BODYIN/

Format

122 Namelist/$AUXIN/

14

Column FORTRAN
Z(I)

DONE

Description

Z is a complex array con-
taining the X value (inithe
real part) and Y value (1m -

.aginary part) of seach g;Lven
‘point along the segm ent,

The namelist will norm ally

‘be longer than one card,

= A logical yariable, which
'should be input a.:s
=, TRUE,

Note: If -ANSEG=0 and

TYRBDY #.0, skip card

No. 10, and substitute
11a for 11 and 12a for 12..



Q
B
Q.

OO--JG)U'lr-PhWM)—l

10
11
12

10
11
12

15

Input Deck Structure

(only if flag J > 0)

Number of '8' cards = NRAKES

Number of '9' cards = ANBDYS

Number of '10-11-12' groups for each "9’

card = ANSEG

*Tf ENREED = 99 on card 10, use 1lla and 12a
instead of 11 and 12

*T ANSEG = 0 and TYPBDY # 0 on card 9,
skip-10 and substitute 11a and 12a for 11 and 12

Figure 13 shows an SCIRCL input form, reflect-

 ing the above instructions.
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SCIRCL Output

Printed Output

Input file dump (a list of input cards)
Case number and title
Input card 3
Input card 4 (case I.D. and SCIRCL flags)
Input card 6 (number of bodies, DELS, DELSMX, and XRI)
Total number of points for all bodies should not exceed 500.
Total for any ene segment of a body should not exceed 200.
An error message will indicate if these limits have been exceeded,,
Total number of off-body points must not exceed 200.
Body 1 segment data (actually lower shroud data for two ~dimensional
case), body 2 segment data (centerbody data for two-dimensional
case), and body 3 segment data. For each segment:
ENREED (as input) and type of segment
Data depending on type of segmenf.
Straight Line '

X X(1) X(2)

Y Y(1) Y(2)
Last point data™
Bisuperellipse

Exponents

P asreadin X X(1) X(2) X(8) X(6) X@) X(5)
Q asreadin Y Y(1) Y@) Y(3) Y(®6) Y@ Y({)
P as used A XO

Q as used B YO OMECA

where A and B = Semimajor and minor axes of transformed superellipse
X0 and YO = Center of the transformed superellipse
OMEGA = The difference (in radians) between the slopes of the end
point slope lines minus 7/2 (i.e., OMEGA is a measure
of the nonperpendicularity of the slope lines).
Number of iterationg* *
Iteration data* % *

Last data point*
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"Magic triangle' messages refer to the triangle formed by extending
the superellipses slope lines toward each other and drawing a chordline
between input points number (X2, Y2) and (X4, Y4). Input points (X3,
Y3) and (X6, Y6) must lie within this triangle, or, for certain special
cases, may lie in a similar triangle on the opposite side of the chordline,

I input points (X3, Y3) and/or (X6, Y6) fall outside the magic tri~
angle, the following message (or messages) is/are printed:

""This point is below the magic triangle ... "

""This point is outside the magic triangle, .. "

Cubie

X X(1) X(2) X(3) X(4)

Y Y (1) Y(2) Y(3) Y{4)

A B C D

where A, B, C, D are the coefficients of the cubic equation.

Number of iterationg* *
Iteration data* * *
Last point data*

Lemniscate
X X(1) X(2) X(3)
Y Y(1) Y{2) Y{(3)
THETMX " CALC ACALC

where . THETMX CALC = angle between line 1 - 3 and line 1 - 2,
ACALC from equation R? = 2(ACAIJC)2 sin 2 ¢ where

6 = THETMX and R? = [XIN(3) - XIN(@2]]? + [YING) - YIN@]) ?

Number of iterations* *
Iteration data* * *
Last point data*

=I:Lasf: point data, This is the coordinate point data for the last point
of the segment. It is presented here because it is overwritten by the first

point of the following segment and therefore does not appear in the point-
by ~point array below.
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**Number of iterations is the number of iterations required to achieve
a satisfactory point spacing for 23Y and have the calculated last point of the
segment coincide with the input endpoint (to within a preseribed tolerance of
0.1 DELS). If this satisfactory spacing and end point matching is not achieved
within 150 iterations, the following message is printed out above the number -
of iterations:

'"This set of data exceeded 150 iterations. Calculations stopped X¥BRK

X(1), Y(1), X@), Y(@), X(3), Y(3), X&), Y@, X(5), ¥(). "

*** teration data
DELS IN Value of ds at end of previous segment
DELS Value used t9Q start final iteration for this segment

DELS OUT Value of ds at end of this segment, to be passed on
to the next segment

DSTEST Distance from last calculated point to input seg-
ment endpoint

FINAL PACE The value of PACE at the conclusion (or terminationy
of the point-spacing iteration for bisuperellipses.
with ENREED 1000

INPUT FOR THE 2D-COMBINATION PROGRAM

For three body case
NT(1)= , NT2)= , NT@)= , NHUBMX= , NSPLMX=
NP =

For two body case

NT(1)= , NT@)= , NHUBMX= , NP

(See 2D-COMBIN input section)

il
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Body coordinates (a separate set for each body)
Point number
X -axial distance
Y -radial distance
KAPPA-curvature
DY /DX -slope
ALPHA-slope angle in degrees
S-surface distance measured from first point of each body
S5-8(2) - surface digtance measured from XRI
DELTAS-distance between points

Rake Information
XRAK - axial loeation of rake
' YLO - Y value of first location on rake
YHI - Y value of last 1location on rake
NDY - number of Y points on the rake, as input

File output. ~ The file output (UNIT 17), written by SCIRCL, is used
directly as input to 23Y. The file is primarily in 6E13. 8 format, consist-
ing of the on-body point coordinates and rake points,

Graphic output. - Standard Calcomp can be produced for each geometry
run as follows:

(1) For all cases; an X - Y 'picture' of the inlet with SCIRCL -generated
on~body points denoted by the '+' symbol and connected with stf'aight lines;
segment end points have a large octagonal symbol; off-body rake points are
denoted by a small square symbol (see fig, 7).

(2) For cases with TPLOTC # 0 (used only for axisymmetric cases):

a graph of upper shroud body curvature against axial position (IPLOTC = -1)
or against distance along shroud (IPLOTC = +1).
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COMBIN-2D Input

English engineering, units are used throughout the program.
Length, in, ’
Vélocities, ft/sec
Axgles, deg _
Piessure, 1b/it%
Temperatures, “R-
Densities, slug/ftsn
Force, Ib
Weight flow, 1b/sec:

. Card Format Column FORTRAN Description
Name
1 3A6 1-18 TITLE Title card
2 914 1-4 NT Total number of on-body points (for

three body input NT(3), For two
body input NT(2), )

5-8 NS1 © Number of on-body poinis on the
lower shroud (NHUBMX from SCIRCL),
9-12 NH Number of on-body points on the lower

shroud plus hub (for three bodies,
NSPLMX from SCIRCL-- For two
bodies, NHUBMX from SCIRCL),

13-16 NP Total number of off-body points (N;P
from SCIRCL).
17-20 IW Flag for type of input through the con-

trol station:
=0, weight flow
= 1, Mach number
= 2, velocity
21-24 NX =1, apply supersonic velocity
correction to data
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Card Format Column FORTRAN Description
Name
25-28 KND Flag for scaling variables. All input

lengths are divided by ELND,

¥ KND = -1, ELND = YCU
=0, ELND=1
=1, ELND = YCU - YCL
= 2, ELND = the read-in value

from card 4.
29-32 ICOMP1  Type of solution to be computed;

= 0, compressible
=1, incompressible

33-36 IHUB IHUB = 0, no hub input
# 0, three body input
3 10F8.0 1-8 vC Average axial velocity at the control

station between lower and upper
shrouds upstream of the centerbody
9-16 Vs1 Average axial velocity at the control

station between the centerbody and
lower shroud .

17-24 VS2 Average axial velocity at the control
station between th& centerbody and up-
per shroud. Note if IW=2, then two of
the three velocities must be input for
the two passage case

25-32 VINF Free stream velocity
33-40 ALFA Angle between free stream velocity
and X-axis of the inlet
41-48 MC Average Mach number at the control
station between lower and upper shrouds
49-56 MC1 Average Mach number at the control

station between the centerbody and
lower shroud
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Card Format Column FORTRAN Description
Name
57-64 MC2 Average Mach number at the controel sec-

tion between the centerbody and upper
shroud, If TW=1 then two of the three
Mach numbers must be input fer the two
passage case

65-72 TTOTAL Total temperature, ¥ TTOTAL =

' TSTAT=0, then TTOTAL = 518. 67 will
be used.

73-80 PT Total pressure, If PT=0,0 and
PSTAT#0. 0, the program will calcu-
late PT. I PT =0.0 and PSTAT=0.0,

. PT is set to 21186,

4 10¥8.0 1-8 ELND ELND is the arbitrary length used for
scaling or normalizing, Refer to KND
input.

9-16 WDOTC Weight flow at the control station be-
tween the upper and lower shrouds

17-24 WDOTC1 Weight flow at the control station be~
tween the centerbody and lower shroud

25-32 WDOTC2 Weight flow at the control station be-
tween the centerbody-and upper shroud.
If IW=0, then two of the three weight
flows must be input for the two passage

case,
33-40 PSTAT Static pressure
41-48 TSTAT Static temperature.

If PSTAT and TSTAT are not 0.0, tota¥
temperature and total pressure will be
calculated using PSTAT .and TSTAT.

49-56 CUTOF1 If CUTOF1 # 0, then the pressure ratio
PS/PT on the lower shroud will be
plotted against a dimensionless surface
distanee S/CPTOF I starting at X = XR1
for a distance of S = CUTOF1.
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Card Format Column FORTRAN

Name
57-64 CUTOF2
65-72 CUTOFH
73-80 VPERIN
4A 6F10.0 1-10 XX
11-20 XMIN
91-30 EXEP
31-40 YY
41-50  YMIN
51-60 ORD
5 3F10.0 1-10 XTEST
11-20 YCL
21-30  YCU
6 3F10.0 1-10 XTEST1
11-20 YCL1
91-30 YCU1
7 3F10.0 1-10 XTEST2
11-20 XCL32
91-30  YCU2

Description

Same as CUTOF1 except for upper
shroud

Same as CUTOF1 except for the hub.
If VPERIN is greater than zero then
a CALCOMP plot of the inlet showing
rake point flow field data will be pro-
duced. VPERIN is the value of a unit
vector in ft/sec/in.. H VPERIN not
equal to zero, card ''5'" must be input.
The length in plot inches of the
abscissa of the velocity plot.

Value, in data inches, of far left

X -point,

Data inch per plot inch along X-axis.
Length, in plot inches, of the ordinate.
Value, in data-inches, of bottom

Y point,

Data inch per plot inch along Y -axis.
Axial location of the control station
upstream of the centerbody between
lower and upper shrouds

Y on the lower shroud at XTEST

Y on the upper shroud at XTEST
Axial location of the control station
between the centerbody and lower
shroud

Y on the lower shroud at XTEST1.

Y on the cenierbody at XTEST1.
Axial location of the control station
between the centerbody and upper
shroud.

Y on the centerbody at XTEST2.

Y on the upper shroud at XTEST2.

Note: Cards '6' and "'7'" are not used for a single-passage case.



Card ‘Format Column FORTRAN

Name

8 3F10..0 1-10 XR1
1#-20 XR2

2a1-30 XRH

9 3¥10,0 1-10 YR1
f1-20 YR2

21-30 YRH

24

Deseription

Axial location on the loWer sﬁrou'ci
where S =0,
light).

Axial lo¢ation on the uppst shdsid:

. where S =0. (Must be at the high-

light),

Axial log¢ation on the Hub where
S = 0. Léave blank for twd HEdY
case. (Must be at thé highlight):
Y on th& lower shroud at XRi.

Y on thé upper shroud at XR2.

Y on the éenteirbody XRH.

Figure 14 is the input form for COMBIN-3D.

COMBIN-2D Output

Printed Cutput

Input file dump

TITLE - followed by 2-D COMBINATION SOLUTION

Version of run (i. e., compressible or incompressible)

A list of the basic flow solutions obtained from 23Y

In the table that follows, several functions of four different velocities

are given. The velocities are:

Control: VC, average axial velocity at upstream control station
Lower passage: VSI1, average axial velocity at control station
between hub and lower shroud,
Upper passage: VS2, average axial velocity at control station
between hub and upper shroud,
Free stream: V_, free stream velocity
The rest of the table is self-explanatory perhaps with the exception of
the terms INC and COMP.. INC means calculated from the incompressible
equations and COMP means calculated from the cOinpressible equations,
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The rest of the output will be defined by its name,

ALPHA
VINF/VC
VSONIC
VSONICC
WDOTCR

WDOTLCR
WDOTUCR

TSTAT
PSTAT
PSTATC
ASTAT
RHOSTAT
WDOTC
WDOTL
WDOTU
vIC

VICL
VICU

TTOT

Angle of attack of inlet

v, /V e

Critical veloeity uncorrected for compressibility
Critical velocity

Corrected weight flow at upétream control station

WDOT X YTHET

DEL

Corrected weight flow at control station between center -
body and lower shroud

Corrected weight flow at control station between center -
body and upper shroud

Free stream static temperature

Free stream static incompressible pressure

Free stream static compressible pressure

Free stream static speed of sound

f‘ree stream static density

Input mass flow at upstream control station

Input mass flow at downstream lower control station
Input mass flow at downstream upper control station

Incompressible average velocity at upstream control
station

Incompressible average velocity at downstream lower
control station

Incompressible average velocity at downstream upper
control station

Free stream total temperature



PTOT
PTOTC
ATOT
THET
DEL
XRI1

. YRH
XRI2
YRI2
XTEST
YCL
YCU
LND -
XTEST1
YCL1
YCUL |
XTEST2
YCL2
YCU2

26

Free stream total pressure incompressible
Free stream total pressure compressibie
¥ree stream stagnation speed of sound
Free stream stagnation density
TTOT/518. 67

PTOTC /21186, 22

Input

Input

Input

Input

Input

Input

Input

Length used for sealing

Input

Input

Input

Input

Input

Input

HUB-TIP L Lower passage hub to tip ratio

HUB-TIP U Upper passage hub to tip ratio
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P ~-SCUTOFF L -~-CUTOF1 Tnput

P - S CUTOFF HUB - CUTOFH  Input

P - S CUTOFF U - CUTOF2 Input

NT Input

NP - Input

NS1 Input

NH Input

KND Input

Iw Input

NX Input

ICOMP1 Input

THUB Input

V1 Average axial veloeity at specified con-

' trol station for basic solution 1 from

23Y

V2 Same as V1 except for basic 23Y solu-
tion 2

V3 Same as V1 except for basic 23Y solu-
tion 3

V4 Same as V1 except for basic 23Y solu-
tion 4

V5 Same as V1 except for basic 23Y solu-
tion 5

23Y basic solutions 1 and 2 are axial and crossflow solutions. For a three
body case, solutions 3; 4, and 5 are vorticity solutions about the lower
shroud, centerbody, and upper shroud, respectively. For a two body case,
solutions 3 and 4 are the vorticity solutions-about the lower shroud and up-
per shroud, Note there is no 5 solution for this case.
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OTHER MESSAGES:
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Coefficients of combination

Incompressible free stream veloceity "'uncorrected!

for compressibility if the input value was
compressible

""VRESON = IS GREATER THAN WiMAX.

VCONC = . "' "Lhe velocity at a certain
on-body point exceeds the allowable value for the
local .expansion condition so that the isentropic
ratio term: 1. -~ VCONCis less than zero, Where,

VCONC =¥ 1 (VRESQN )2
2\ B

"I EXCEEDS 20 ITERATIONS FOR RHOBAR,

VBAR = , VCOMP -= . , RHOBAR =
VBAR HAS BEEN.REDUCED TO.
VCOMP * RHOBAR/RHOTOT'', Subroutine
VBARIT attempts to find the average density at
each.axial location using the isentropic density
ratio, the stagnation density (RHOTOT) and the

-average incompressible VBAR (based on weight

flow and the eross section), It has failed, VCOMP
is the 20th attempt at finding the compressible
velocity and has been used 10 compute the RHOBAR
that will be returned., The norm a:lly unchanged
VBAR is adjusted to agree with these abbreviagted
results,

For NX = +1, supersonic velocity correction ig op -~

erating and a message to that effect will appear
each time a region of locgl supersonic flow is en-
countered on the body, and also when it ends, The
body point number where these transitions occur
will also be printed.
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ON-BODY POINTS

Lower shroud, centerbody or upper shroud

For both compressible and incompressible versions,

I

X
Y
S

VCOM

MACH
CP
RB/RT

PS/PT

VINC
MACH

CP

PS/PT

The index number of the point
Axial distance
Height

Surface distance from XRI

Compressible version
Resultant velocity with compressibility correction applied
Average incompressible velocity at a given axial location

Mach number

. ops s D; =Py
Compressible pressure coefficient
%

3.5

2
Static to total pressure ratio, |1 - 0.2 (y_
ay

Incompressible version
Resultant incompressible velocity

Mach number (based on incompressible velocity and compres-
sible flow equations)

2
Vs
Incompressible pressure coefficient 1- (.}.>

Vo
2
1/2 pV
Static to total pressure ratio, 1.0 - D

t
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OFF-BODY POINTS

For both incompressible and compressibie versions:

Rake number

1 Number of the point (peints without numbers aie Tntenpoldtad
values <t a body)

X Axial location

v Vertical 1oeation

THETA Flow angle, tan~1 (%)

MACH  Mach number
WFRACT Local cumulative weight flow at a givén points on a rake
divided by total weight flow at the fake
Compressible version
VX Axial velocity corrécted for compressibility
. vy

Vertical velocity corrected for compressibility

VRE'  Resultant velocity = Y2 4 vy

VBL Average incompressible velocity at given axial location
RB/RT  p/p,

PS/PT. Same as ON-BODY POINTS

Incompressible version

VX Incompressibie axial velocity
V¥ Incompressible vertical velocity
VRE Regultant velocity = ’\/ VX2 + VY2

PS/PT  Same as ON~BODY POINTS
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RAKE WEIGHT FLOW DATA

For each rake the foliowing data are given:

I Number of rake
X Axiagl location of rake
IRAK Parameter to describe location of rake on the inlet

= 1; upstream of inlet

= 2; on lower shroud of ''scoop'’ inlet upsiream of
upper shroud

= 3; upstream of centerbody between upper and lower
shrouds

= 4; downstream of centerbody highlight in upper passage

= 5; downstream of centerbody highlight in lower passage

= 6; outside and below inlet

= 7, outside and above inlet

WDOT Integrated weight flow for rake
WDOTCA Specific corrected weight flow at each rake
MACH One-dimensional Mach number at each rake based on WDOTCA

Graphic Output

Standard CALCOMP plots of PS/PT (fig. 8) and Mach number (fig. 9)
distribution against S/CUTOF1, 8/CUTO¥2, or §/CUTOFH are made for
any body whose value of cutoff is not zero, Two curves appear on each plot;
one curve is the internal distribution and the other is the external
distribution,

If VPERIN not equal to zero, then a plot will be made of the velocity
flow field at the off-body points (see fig. 10). At each off-body point-a vec-
tor will be drawn showing flow angularity and magnitude. Magnitude will be
shown by relative size of the vectors (a unit vector will have a magnitude of
VPERIN).
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DESCRIPTION OF SUBROUTINES.

Figure 15 illustrates the calling relations between the main program
and their subroutineg,

Program SCIRCL

(A) MAIN SCIRCL  Read all input, -call required subroutines for eagh
gsegment as requested, plot each segment after
points are generated by subroutine; list poings;.
test for reworking of geometry if required.

Straight Linés

(B) STRAIT Generate points on a general straight line segment
(C)} FNSTRH Generate points on final straight segmeént of a body’
(D) FRSTSH Generate points on first straight segment of a body-

Bisuper Ellipses

(E) TEST Test superellipse input to sée if mirroring about’
y-axis is required,

{F} PRELPS Mirror superellipse input data about y-axis so0 that
slope (1,2} is greater than the slope (1,4)
(fig. 11(a))

(G) SUPERC Generates points on a general bisuperellipse
{table I)
(H) FONISO Iterate on input conditions to-find bisuperellipse
) exponents

Other Curves

(I) CUBIC Fit a cubic polynomial between two nonvertical
parallel lines



(3) SIMQ

®) LEM
(L) MIRROR

(M) XYCALC

(N) SGEN
(O) DSTRP
(P) SPGEN
(Q) DNTRPC
(R) FNTRP
(S) FSTRP
(T) FNTRPC
(U) FNTRPA
(V) TLU

(W) LIMIT

—

-
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Simultaneous solution of equations to obtain coeffi-
cients of the cubic polynomial

Generates points on a general Lemniscate

Mirror the hub points to obtain the shroud
Direct Interpolation

Executive routine for the following modules:
purpose is to generate points eorrectly'
spaced along the curve defined by a list of
input points. Inputs are used to develop
double 3-point interpolating polynominal in
successive regions aiong the curve. Poly-
nomals are then used to suggest points,
derivatives, etc. which can be tested for
spacing as defined by standard criterion
(see comments in SPGEN listing)

Refer to listing for comment card description



(X) WPUNCH

(Y) WRTXY
(Z) AREAA

(Z1) DRAW

(Z2) PLOSIS

(Z3) SINTP
(%4) SORTXY

ERTRAN

SYMBOL )
SCALE
LINE )y
NUMBER
PLOT .

34

Special Calculations; Output to 23Y

Generate rake points at requested. positions;
plot rakes

Write all X, Y coordinates

Compute area

Picture Plotiing

Plot X-Y meridional plane picture of each.
inlet segment

Plot frames for inlet picture and.label axis:
i
Utility
Lagrange three-point interpolation,

Rearrange the values in an array, x, to-in-
crease with increasing index (ascending
order); sort y accordingly

System Library

Routine which gives FORTRAN access to
several UNIVAC 1110 operating system
commands. Can be eliminated by defining
unit 25 before execution

Standard CAL.COMP routines needed for
all plotting.



(A) MAIN COMBIN-2D

(B INPTR

(C) CONST

(D) SEARCH

(E) ANGLEF
(F) SURF

(G) SOLVE

(H) COMCOR

(1).ONBODY

35

Program COMBIN-2D

Executive calls to INPTR, SEARCH, ANGLEF,
SOLVE, OFBDY, and if compressibility cor-
rection desired COMCOR. Also, this pro-
gram calls PLTER if output plots are desired

Reads input parameters from unit 5. Also reads
93Y output coordinates and basic flow solution
velocities.

Calculates most constants and intermediate pa-
rameters and prints results.

Finds the highlight on each body and calculates
areas for all on- and off-body (rake) points.
These areas are used in the compressibility
correction

Finds the body surface angle for each point on -
the inlet

Calculates surface distance along body as a
function of X

Computes linear combination coefficients A,
B, C, and D to satisfy input flow conditions,
Also calculates the incompressible velocities
and average velocity ‘7‘1 (used in compressibility
correction) for each point

Applies Lieblein=Stockman compressibility
correction

Uses veloeities and densities to calculate: pres-
sure ratios, Mach number, flow angles and list
all results for points on the body
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(J) OFBDY  Same as ONBODY for rakes. Also calculates local frac-
tional weight flows for each rake point

() VBARIT Calculates average density ratio for compressibility '
correction

() INTER  See SCIRCL routine SINTP (duplicate)
(M) SORTXY See SCIRCL routine SORTXY (duplicate)
(N) INTER2  Calls INTER

(O)INTER3  (Calis INTER

(P) INTEG  Performs trapezoidal integration

(Q) CALTIT Titles plots of pressure and Maeh number versus
surface distance

(R) PLTER  Plots pressure and Mach numbér versus surface
; distance
INPUT/OUTPUT UNITS
SCIRCL 5 - Standard card input
6 - Standard output list

4 - Temporary storage; if flag J or E ig 1, input to
direct interpolatiori routines is written here

17 -~ Saved., I flag A is 0, irnput for 23Y consisting
of X, Y points is written here (6E13. 8)

23Y 5 - Input (= 17 froim SCIRCL)

6 ~ Standard output list
T - Saved, Input for COMBIN-2D is written here
(6E13.8)X, Y, V1, V2, V3, ete.

24

) Temporary storage
8-18 ) .
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COMBIN-2D 5 - Standard card input, flow conditions, etc.
6 - Standard output list
7 « Input from 23Y

12 - Saved, Input data (for lower shroud) for boundary
layer program :

13 - Saved. Input data (for upper shroud) for boundary
layer program

14 - Temporary storage



LISTING OF PROGRAMS.
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ORIGINAL PAGE IS
OF POOR QUALITY

‘PROGRAM SCIRL

PREPARE INPUT DATA FOR DDUGLAS POTENTIAL FLOW PROGRANS EOD AND Z23YA

" SECOND VERSION "~ sSHACING SPECIFIED .
DIMENSION REEDEN (23 ,ARE(9)EX(%1,CURVO(Y ) ,SURFAC(T)
DIMENSION CAPPER(ZD0),DISTE200) ,KAY (9], TYP{?).IREDDN(Q)
DIMENSION $D(500), S{500)}, NY(Z5)

_COMHON /SPREP/ KPREP,NIN __
COMMON SMNSD/ NNSD,NSDBDY{10}
COMMON /NHIGH/ NSPHB.NLAST.:LAST:SDD),vLAsrtsnn)

A m——— s mm - [ Y A

T COMMOM /MURTES IFLAG,NDY4,PROG, TITLE(9),BODTESTHY , IDENT,VYLO(Z5) ;¥HA

1T8252.NDY{25) 4XRAK(25) 4NBDPTSL9) 4NOS NRAKES

COHMON JFOR3SS/I104+DELSyXBH (203 ,YBK (203, XONCSO0),YON{S007 4DYDX0(5C0

13 4ALPHA(5DD) CAPPA(SDD),SON(SDUI.PIO!BD

A
A
A.
Av

[

ESR N

" ooog

_pbpoio |
“poao
0030 _
oo4g

“oDs0

. 8838

0080
_oose
0100

o120

B130

COMKON JFOREOD/ I1GEONF,1516F ,JCURVN ,NONE UF »IVORT (aLFHER
COHHON /SUPF/ IFLD

‘COMMON/SEGNO/NSEG,d
COMMON FHMAINZ-XIN[10),¥INCIC] ,DELSKX,PI02,DELS],IHUB,DEL
COMMON /SS/ NBDY1,NBODY2,TYPBDY,NBDYS
fiLe THE GENERAL PLOTTING VARIABLES

NEW

D149

_QJiEL_
0160

_Da7e

o1gn
0150

COMHON/ LOT/XHIN,YMTN ORDEXER 4 XX 4 ¥Y ¢LPNCHO» IPLOT A y MH
COMMON/TITLS TTITL(Y,6)

COHMOHITOLIBAGS(ISI,BAGXGIS} JZAPC15),NZAP (1S}
COMMON/SENSE/ ‘1521,1(21,n,&
COMMON/PAC/ PACE.DELSHL

DATA D2TEST/6H  23Y/

- _ S e . v e s - .- - —_ . ey — -

“ar o

DATA RLANK/6H /
DATA EODFF/BHENDOFF/
DATA REDONE f6HREDONEYS
PI=3.1415%2¢&5
PIN18D=PI/18C.
PIO2=PI/2,

WHEN_NUE = 1, A FLAG IN CARD COLUMN ¢ IS PUNCHED FOR 50D
ONLY BASIC DATA WILL Bf GIVEN IN 500 PROGRAM

b I te e hlhh!-bh!-'

0260
0210
Dz 20

..... D23

' )
[

]

!
thb

i

!

J—
A

0240

“ozsn

0260 _
0270
gzan _
0290
0300
0310
.0320_
0330



C

Crereed READ AXIS LABELS FOR THE. MOST POPULAR PLOYTED VARTABLES

ClfiCt( READ GENERAL PLOTTING VARIABLES

40

» >

CALL PLOTID

READ {5,5D0}ARE
READ (5,500)EX
READ {5,5C0)CURVG -
READ (54S500}SURFAC
CALL ECHO
19 NIn=2S
READ (25,500,END=630ITITLE
IF (FLDtO,36 ?ITLE(]!)-ED.FLD(O 36+EQDFF )Y GO TO H30
REWIND 2
LOWER=D

3

bbphbbh:bx-,bhpb

READ (25, 555)XX XHINSEXEP,YY,YMIN,DPD
15 FDRHATtull F10.2,11%
READ (25, 15)IGEQNF ISIGF,ICURVN,NONEHF.ALPHER IVORT
20 READ {MIN, MOGIIDENT +PROG ,NOG, LPNCHO IPLOTA,IPLOTQ}IREﬁB,IAB,(IREDOA
2NIT},T=1,51}
LPDUMZ-LPNCHO
TF(LPDUM.FG . OJLPNCHU I
IF(LPDUM.EQ. i YLPNCHOZO
25 JSTART=D
JSTOP=O
PACE=Q.
IF (IAB.LE.Q) GO T¢ 30
READ ININ;625)XAA,YAA ,XBR,YRB
IEUMB =G
WFITE t4 #95:15£NT.PRGG,N06 (IREDONLI),I-2,4) ,IBUNE, {IREDoNtIi I=2a
Zelt}

b o b

b

COULCOC LEEHTI WILL CONTAIN THE VALUE OF N AT THE HIGHLlGHT. NEEDED TO SPA

COlecee THE CURVATURE ¥S. X PLOTS INTO INTERNAL AND EKTERNAL PORTIONS
COEtEC({ MM COUNTS THE NO, OF SEGMFNTS ON SHROUD AS PLOTTING-PROCEEDS
30 MMSO
LEEHITOOSD

COeredd LOAD AXIS LABELS INTO COMMON

IF (NTN.ED.4) GO TO 50
00 35 Iz],9
TTITL(ILZ1)I=FITLECIY
TTITL I ZI=BLANK
TTITLEI3}ZARE(T)
TTITLI(I, §IZEXII)
TTETLAI ,5)=CURVOQ{(I}
38 TTITLUCILEX=SURFAC(I}
40 MRITE (6,525)TDENT,,TITLE
IF (RINLEQ«&} WRITE (5,470}
IF {NIN.EQ.4) GO TO 55
WRITE ib'u5)IGEOHF,ISIEF,ICURVN.NGNEHF,IVORT
45 FORMAT(IH ,60HFLAG INPUT, 15T RECORD - FOREOD. ZND - PUNCH;PLOT,RE

PPRPPFDI RO DB DD

55 WRITL (6:60}IDENT, PROGTN06'LPNCH0’IPL0Tn’IPLOTC’IPEAD IAB (IREDONC
1114TI21451
601 FORMAT(IH 2A6 410 32F142T2430%,T199%4311,212)

1D0 FLAGS/1H ,411,10%,11} ; A
IF CIVORT.EQ.0} GO ]0 50 A
IVORT=® A
G0 TO 55 A

€0 IVORT=1 A
A

A

A

c3an
B350
03640
G370
oxpe
39t
04GQ
ouie
Quae,
ou3n
Q4 4h
ausy
0460
oo 74
umag

2510
BRZU
9530
LY
0550
0560
as570
asen
a590
0600
2614
0620
J630
0640
oes0
Ne6l
o677
I l'
HER
argo
271e
0720
C734
G7ug
Q75N
o76n
o778n
D780
0794
0800
ngie
o820
nezn
0gup
QEED
d8el
0876
0asp
Dg9g
geon
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ORIGINAL PAGE IS

i OF POOR QUALITY

IFLABSIXX).GT.100.) MRITE(G,8H) XX

64 FORMATEIZHOXLEN (XX} = 4F1D0.2,30H,67, 100.. CHECK FORHMATS ,INPUT} A 0914
IFCABSEXX).6T.100.3 STOP -
Ctetret PLOT THE AXES NEEDED FOR THE INLET FICTURE, AND LABEL THE CASE A nors
65 CALL PLOXISCXXsYYsEXEP yORD ¢ XMIN J¥MIN 225 ,3425,040,1,52,1,1) A 0920
CALL SYMBOE €—o33YY—e5 3425 +JDENT 0445} A 0930
CALL SYMBOLEXX=1.504e53425+I0ENT D446} A o940
IFOMINGEQLUYICALE SYMBOLIXY /2.y YY—u5,.25,REDONF 40 ,46) A 095D
IF (NIN.EQ.Y) GO To 75 A D960
c A 04979
c READ INPUT CARDS FOR SUPERCIRCLE ) A g9sn
c 1 -—- CASF HEADFR CARD -- NO. OF BODTIES,CASE NO.,DELS,DELSHMX A ao9n
c OF F~RODY A 1609
C 2 == NRAKES = NUMBRER OF RAKES (TOTAL NUMBER CANNOT EXCEED 25) A 1010
[ 3 == Y,YLO,YHI, NY {(DATA FOR EACH RAKE} A 102¢
[ X = X OF THE RAKE, A 1036
C YLO = Y OF THE FIRST PT, ON RAKE CLOSEST TO THE HUBR - SHOULD BRE A 1040
[ ABOUT DS GREATER THAN Y ON HUB A inse
[ YHI = ¥ OF THE LAST PT ON RAKF CLOSEST TO THE SHROUD - SHOULD BE A 1060
c } ABOUT DS LESS THAN Y ON SHROUD A 1970
C NY = NO. OF PTS TO GENERATE FOR THAT RAKE A iosr
C OKR-~-BGDY A 1090
c FOR EACH SEGMENT A DESCRIPTIOM CARD IS NEEDED, A 11689
c THIS CARD DENOTES THE TYPE OF LINE, AND THE A 1119
C COORDINATES OF THE LINE (UP TO & SETS} A 1120
[of A 1130
READ (NIN,S555,ENRB=630FANBDYS DELS yDELSMX ¢XRI , ANNSD A 1143
HOLYDS=DELS
READ (NIN,URBGINRAKES A 11808
READ (NIN,SSOJEXRAKC{IF,YLOCT I 4YHIKI) ,NY{I),I=1,NRAKES) A 1tend
WRITE (644B0}ANBDYS,DELS,0ELSHMX+XRI A 1172
Do 70 I=t,NRAKES A 11803
A 1150
70 NDY{II=NY(I)-1 [ 12006
75 NLASTZD A 12190
NSPHGZD A 1220
DSAVE=DELS A 1230
DELS2Z=DELS A 12u
DELE1=DELS A 1250
NBDYSSANBDYS A 1260
NNSD=ANNSD A 1270
C A 1280
C K = COUNTER FOR THE NUMBER OF QNBODY POINTS GENERATED A 1290
C THUB = O, WHEN THERE IS ONLY ONE BODY-- IF THERE 1S ONE BOOY A 1300
€ IT MUST BE THE SHROUD A 131"
C IFLAG = 0O, IF THERE IS MORE THAN ONE BODY A 1320
c i A 1330
K= ) A 1340
IHUR=Q A 1350
IFLAG=]
C A 1370
C NZ LQOP IS FOR THE NUMBER OF BODIES A 1380
c A 1390
D0 225 NZ=1,NBDYS A 1400
IFLD=C - A 14819

IF (MZ.GE.2} IFLAGZO
IF tNZ.GE.2) IHUBZ1

=

1426
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READ (NIN,555)YTYPBDY, ANSEG,DELNEW
NUHBON=IABS{IFIX(TYPBOY))

WRITE(6,626) NUMBOD .

IF ﬂ;AB.GT-UI WRITE (4 +535FTYPBDY sANSEG,DELNEYW
NSEG=ANSEG .
TFUDELNEN L T404 }IDELS1 ZHOLYDS
IF{DELNEW.GT.0.¥DELSICpELNEW

K-K+}

IF (TYPBRDY.LE.D.D0} GO TOD 215

SONtKI=O.0

IF(NZ.EQ.HBD INSEG-NSEG-LOWER
SEGHENT LoOP -

DO 200 J=1,NSEG

COeitit DIRECT INTERPOLATION FLAG-—

c

C

[

<

[
8B
as
oo

IF (NSE6.EQ.O} GO TO 155

READ ENIN,SSS)IENREED, {REEDEN(I},I=1,2)

IF (ENREEDWEQal:+0OR,ENREED GT4900s} WRITE {6,851ENREED
FORFMATIIH ,BHENREED= LF9.2}

IF (IAB.6T.O) WRITE (53555 Y ENREED y (REEDENEI ) 4 I=1,2)

IF {ENREED.EQ.99.} 60 TO 155

READ !NIN,ﬁZSl{XIN(Il.I:I,S),XIN(&!yIXIN(I},I:Q.Sl

READ lnIN,ﬁZS){YINII)'I219331YIN(63-!YIN(I),I=4,5) %
IF (IAB.GT.0) WRITE (q,625)(XIN(I),I=1,3I'XINI63,(XIN(I),I:H,S)
IF 1IAB«GT«0) WRITE (H,bZSJ(YIN(Il,IZI,3J,YIN(El,lYIN!il,I:H,S)
KSVZK

CAPPA(K)IZDWD

IF tENREED.NE.1.0.AND.ENREED.NE.10.} GG T0 105

XOMEKIZXINCL}

YONTKIZYINCG1}

¥RITE (6.57UIENREED,(XIN(Il,IrngI,(YIN!I),IZI,ZI

COLeei( KK FIRST POINT ON CURRENT SEGHENT TO BE PLOTTED

95

KKK
IF (TYPEBDY.GE.2.0) GO TO IGO

IF (ENREEDW.EQul 0eAND.J4EQJNSEGY CALL FNSTRH (K}
IF tENREED.EG.]1.0.AND.Jd.NELNSEG} CALL STRAIT Ky 0.013

IF (ENREED.E0.10+3 CALL FRSTSH (K1
DYDXOSKSVI=DYDXOCKSY+1)
ALPHAKSYIZALPHA (KSV+1}

CCOteL Ut KRS TOTAL NO« OF POINTS TO BE PLOFTED FOR THIS SEGMENT

KRIK-KK

COOEECt PLOT CURRENT SEGMENT

100

105

CALL DRAW(KR,KK?

GO 10 160
IF LJ.EQ.1) CALL FRSTSH K}
IF (J.EQ.NSFGY CALL FNSTRH (K)

IF tJ.NE.1e"% .. o' .NSEG) CALL 'STRATIT (X 40,01

.60 To 95

LF(ENREED L T«~3.0160T0218
IF {ENREED.LT.-2.0) GO TO 150
IF {ENREED.LT.-1.0) GO 70 140

b3

b2 - ) bhbbbbbbbhbbbbbbh#bbbhphhbhhbhhbhbbbhbbb

> &

1430
1500

153G

1600

1610
1620
1630
1640
16580
1eon
1675
1680

1690

17C0
1713
1728
1730
1740
1750
1760
1770
1780

‘17%0

1860
1813
1820
1835
ig4c
1850
igan
1879
1880
1890
1900
19210
1920
1930
Ig4c
1950
19646
1970
20620
2030
2040
2059
2060

2088
2090


http:IJ.EO.ll
http:TYPBD.GE.2.02
http:IAB.GT.03
http:IAB.GT.Oi
http:tENREED.EO.99
http:tIAB.GT.0I
http:rYPBOY.LE.O.o1

[aNa Nyl

cn

43 .

IF {ENREED.LT.0.0) GO TO 135

SET-UP SUPER ELLIPSE

KPREP={}

ENROD=ENREED-I00D.

IF (ENRD.LT.D.0) 60 TO 110
PACE-ENREED-1C08.
IF(PACE.LE.D.JPACE=.05
ENREED=0.

IFLD=IFLD+1

GO TO 115

110 IFLO-D

115 MRITE (b6,S7TSIREEDENCLY  CXTNCI} 1=y 30 oXINIGY s (XINCIT 314,55 yREEDEN

120
125

135

140

1E2) 9 CYINCTI) X143 3 YINLGG) S (YINII) gITH g5}
CALL TEST (5) .
TSTART=K

KIzZK

KKE=%

CALL SUPERCUXIMN,YIN,REEDEN,DELS1,ISTART)
K=I0-1

IF (NZJEQ.1} GO TO 125

KKKK=K=1

00 120 JETISTART,KKKK

IF (XONCJEJLEQ.XON{JE=+1Y) 50 TO 120

TFECOYDXOLJEI-DYDXOCIE*II I/ (XONCJE) ~XON( JE+Y 3 }2CAPPA(JET .LT.0.)CAP

IPA{JEY=—CAPPA(JEY
CONTINUE .
KZ2=-K
IDUMCD
IF KPREP.EOQ.D)} GO TOo 138
CALL PRELPS (TDUM,1,5,K]1.K2}
KR=HK-KK .
CALL DRAN(KR,KK}
60 TO 160

SET-UP LEMNISCATE

HRI;E {6y SBRIENREED y CXINILI) o1 43, (YIN(I,T=1,312
KK<

CALL LEM (K}

Kz=K+1

KR=K-KK

CALL DRAWIKR KK}

G0 T0 1s0

SET=UP ELLIPSE

WFITE {6,585 VENREED »OXINCT) o328 4 (YIME I ,I21,4)
KPREP=D

CALL TEST (41

Ki=K

KK=K

CALL FLIPSE (K}

KIK+1

" 27K

PP ErRrDrDDENE DD PED NP DERE DD D DR R PR B

z100
2110
2120
2130
2140
2158
21860
2170
2180
2190
2200
2210
2220
2230
2240
2250
2280
2270
2280
2299
2300
2310
2320
2332
2340
2350
2380
2370
2380
2390
2400
2410
2420
2430
24u8
248G
za90
2500
2510
2520
2539
2540
2560
2560
2573
2610
2620
2630
2600
2659
2680
2670
2688
2690
2708
2710
2720
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145

s Ex Ryl

150

ceeel
155

219

22%

218
222
223

i60

165

44

IDUH=D

IF (KPREP.EQ.D} GO TO ju5
CALL PRELPS {IDUM,1,4,K1,K2}
KRZK—KK

CALL DRAWIKR,KK}

GO TO 160

SET-UP CuBIC

WRITE f6,605)ENREED AXIN(T) I, 43, (YINCI},IZ1, 4}
KKRK

CALL CUBIC <(KY¥

K=K +1

KRZK-KK

CALL DRAW(KR, KK}

60 TO 168

(¢ NEV EINEAR INTEGRATION OPTION, BODY OR FULL INLET
KKZK

KSV=K

CAPPACK)=D.O

IF{NSEG.EQ.DIBELS?=DELSHY

CALL XYCALC{K,K2,NIN)

K=K2

KRZK-KK

CALL DRAW (KR ¢KK)

GOTO160 -

KTot=n

K BE GIN=D

KSTopP=D

00 719 JBOP=I,K
IF(XINCI).EO.XON(JBOP}.ANU.YIN(Ii.EO.YON(JBDP]}KBEGIN:JBOP
IF(XINC2 ) sEQXON(JBOP 2 ANDSYIN(2)aEQ0.YON (JROP}IKSTOP=JBOP
IF(KSTOP+KBEGTINNE .03 GOTO221

CONTINUE -

WRITE (6,222 PKBEGIN4KSTOP

KTOT=KSTOP—-KBEGIN+1

YCLSYTIN{3}Y -
WRITE{6+2233YCL JENREED  EXINFLZ) 4L 251,21 4 (YIN(LZ} 121 ,2}

KK=K

CALL MIRRORIK,KTOT,KBEGIN,YCL}

KFZK~KK ‘

CALL DRAWIKR KK

FORMATLTOBODY NO. *,I4,% WILL BE BENERATED AS A MYRROR IMAGE OF °,
1*B0DY NO. ",T4,TABOUT AN AXIS AT Y= ",Fi15.4)

FORMAT(*OSEARCH FOR SEGMENT 70 BE MIRRORED BAS FAILED®,234}
FORMAT(IHO»10Xs "ENREED  THIS SEGMENT IS A MIRROR IMAGE ABOUT THES®
14% ¥= *,1PIE1S+4, "LINE*/20X,* THE ORIGINAL SEGMENT LIES BETWEEN®.
2° THE FOLLOWING POINTS"/11X,F6.3,5X,2HX,1P2E15.5/22X, 1HY41P2E15.01)
IF tIAB.LE.O) GO TO 200
TFCABSEXONEKKI-XAA®YONCKKI=YARYaLE,14E~7 )JUSTARTEKK

IFCABS{XONEK] -XBRSYONIK) —¥YBB).iCuelE—~7 }JSTOP=K
IF(USTARTWEQ KK IMBD=NZ

IF ({JSTART+JSTOPY LEQ.DOR  (JSTOP.GT. 0. AND.K.GT-JSTOP)) GO TO 200
00 165 K9=1,3

BACKSPACE 4

IF tJSTART.NE.KK3 GO Tp 180

WRITE (4,170}

BB hEh kD D

DI DEE D>

2730
2748
21750
2760
2770
2810
2820
2834
2840
2850
2860
2870
2882
2890
296D
2940
2950
2960
2970
2980
2998
3000
3ni1e
3020
303g

3044
2910
2928
2930
3056
g6t
3070
3080
3050
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170

175

180

185

190

195
2aa

215

220

225

45

FORMAT{3X ,3H99, ,T4X}

MPITE (4, 445)XGNIKKY, YON(KK)
KKIZKK+1

DO 175 K9=KK1,K

WRITE (4,450FX0ONCKD1, YONCKOE
BACKSPACE &

IF CJSTOP.NE.KJ GO T0 180
WRITE €4,455)XON(KE,YONIKY
G0 TO 200

IF (JUSYOP.NE.KJ GO T0 19a .
LOWERZLOWER +1

K M1 =K ~1

DO 185 K9TKK,KMI

WRITE {4,450)XGN(KTY, YON(KY)
WRITE (4,455)3XONIK},YONEK}
G0 To 200

IF (JSTART.ED.KK.AND.JSTOP £Q.G) 6O Fo 200
LOWERZLOWER+1

KM1=K-1

DO 195 K9TKK KHL

WRITE €4,450)X0N{K9F, YONIKS)

WRITE (64205 K XONKK} , YON(KY ,CAPPALK) ,DYDXOCK) ,ALPHA (K}
205 FORMAT(1HD,3X,11HLAST POINT +2HK=,15,4H, XTaE12eSyhHy YT E1245,7H
1KAP?A:,E12-S,7H,DY/DX=,512.5'7H.ALPHA:, £12.5)

END OF SEGMENT LOOP

6070220

MIRBODSIFIX(({ ABS(TYPBDY)I=FLOAT(NUMBOD)}*10.1}

YCL-ANSEG
KTOT=NBDPTS (HIRBOD 3 -NBOPTS(MIREBAD -1}
KBEGIN=NBDPTStHIRBOD-11+]
IF{MIRBOD .EQ0L.I)KBEGINC=]
IF{HMIRBOD.EC.1)KTOT=NBDPTS(1}
WRITE(6+218)INUMBOD 4HIRBOD,YCL
KK=K

CALL MIRROR(K JKTOT 4KBEGIN,YCL)
KR=K -KK

CALL DRAWUIKR,KK)?

NBOPTS(NZI=K

NBDYIZ=NBDPTS{1}
NBODYZ-NBOPTSt2 )
TYPENZ}Z-TYPRDY

KAY INZ)ZK

CONTINUE

ENF OF BODY LpQP

ITOP12:=K
IFITFLAG.EQ.1INBODYZ-ITOPLI2
DELSND =DELS

IF (IFLAG.EO.I) NEBDY1=O

CO-ORDINATES OF POINTS ON DOWNSTREAM CLOSURE

ORIGINAL PAGE IS
OF POOR QUALITY

¥

>rrarpk DD EE DD DR EDFDDNDPRPDEDRDDD R

PRI DD ™I DN

3100
3110
3120
3139
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
3260
3270
3280
3299
3300
3319
3320
3330
3340
3350

3360

I3en
I4pn
3410
Iq2n
Iu3g
4N
3450
LY
Jazn
3480
Iy
350n
3510
35240
3530
3540
3550
3560
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230

235

240

245

250

255

46

STRAIGHT SECTION BETWEEN HUB AND SHROUD GR SPLITTER

ITOPTU=K +)

ITOPTS5=K+1

ITOPTE=K +2

ITOPT7I=K +2

IFtIVORT.EG.1F BOTO 255

IF {NBDY1.EQ.0} GG FO 230
YNBDY1=YONI{NBDY1}
YUSAVESYONINBOY])
YESAVECYONINEBDY1+1)
Y6SAVEZYQONINBODY2)
YTISAVECYON(NBODYZ+1)

GO TO 235

YNBDY1z0.0

Y&4SAVEzD.O
NDY4Z(YONCNADY1+1P-YNBDY1)2].5/0ELSMY
ENDY4ZNDYY

NPTSZNDY4 +)
NBDPTSINBDYS+13=NPTS+NBOPTS(NBDYS}
DY4:tYON:NBBYI¢1r-¥NBDY11IENDYQ
DO 240 1=-1,NPTS .
AYEM=I-1

IPNZI+K

XONCIPNF=XON(NBDY1+1)
¥UN(IPN1:YNBDY1+AYEH*DYH

CONTINUE

ITCPTUZK+1

ITOPTS=ITOPTL+NDYY

IF (NBDYS.LE.Z} GO TO 255

STRAIGHT SECTION BETWEEN FLOW SPLITTER AND SHROUD

YNEOYZZY6SAVE
NDYSZ(YTSAVE-Y6SAVE I*1.5/0EL SMy
ENDYS2HDYsg

NPTSZNDYS41 .
NEBDPTS(NBDYS+2) =NPTS+NBDP TS {NBDYS+1)
DYS=(YTSAVE-Y6SAVE }JENDYS

D¢ 25p I=1,NPTS

AYEM=T-1

IPN=I4ITOPTS
XON(IPNI=XON(NBODYZ2+1)
YON(IPNIZYNBDYZ+AYEHSDYS
CONTINUE

ITOPT6=TTOPTS+]
ITOPTISITOPTE*NDYS5

CALL SUBRQUTINE TO WRITE AND FUNCH CARDS

CALY WPUNCH

IF ENBDYS.GT.2Y} GO TO 2&p
NT1=ITOPT5-%

NT2=K-2

>

3576
3580
3590

2600
3610
3620
2630
3640
3650
3660
3670
3680
2690
3700
3Tig
3720
3730
3740
3750
3760
3770
3780
37%0
3800
3810
3820
3830
3840
3850
3860
3870
3880
3800
3900
3910
3920
393g
I94g
395N
3960
3970
3980
3990
4000
4g1n
4028
4030
4gug
4080
4p&0
4073
50 8n
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310 IF {NBDYS.LE.Z2) JJ-NBODY?

47

60 TO 265
260 NTL=ITOPTT-5
: g E;Tgp T5-4 ORIGINAIL PAGE IS
NSPLHX=NEODYZ -2 OF POOR QUALITY
265 NHUBMX=NRDY1-}
NPz O
DO 270 I=Z1,NRAKES
NP=NP+NDY (E)+1
270 CONTINUE
IF (NBDYS.LE.2} G0 Ta 275
WRITE €6,565INT1,NT2,NT3,NHUBNX ,NSPLHX, NP
60 To 288
275 IF (NMUBHX.GT.O0} 6O TQ 280
NHUBMXSNHUBMX1
NTI=NTL1+1
NTZ=NTZ2+1
280 WRITE (6y580INTLyNTZy NHUBH X oNP

CALCULATING HUB SURFACE DBISTANCE (S~5(2}}

285 CALL SINTP (XON,SON,NBDY1,XRI,S2}
WRITE (6,505}
IF fIFLAG.EQ.1} GO To 295
SDEL=2.0
DO 298 IZi.NBDY1 -
IF (T.NE.1} SBEL=SON{I!-SON{I~1}
SOET)ISONCTIF-S2
290 MWRITE (GQSZUFI,XON(I]'YGNFI}pCAPPA(II,DVDXO‘I,,ﬂLFHA(I]oSON(II.SDI
113,SDEL

CALCULATIOGN SHROUD OR LOWER FLOW SPLITTER SURFACE DISTANCE

295 NBPI1-NBOY1+1 ;
IF INPDYS.EQ.1)} NBODYZ2=ITOP1Z
DO 300 I-NBPl.NRODYZ
JJ=T
IF (XON(I).LTXONCI+1)} GO TO 305
300 CONTINUE
305 CAaLL SINTP (XON(NBP1),SON(NBP1) ,JJ-HBDY1 ,XP1,522)
IF (IFLAG.EO.1) GO TO 310
WRITE (6,510}

SDEL=0.0
DO 315 T=NBP1,JdJ
IF (I<NL4NBP1) SDEL=SON{I)-SONCI-1}
SEIY=522-SONC(I) ' B
315 WRITE lﬁgSZﬂ]I,Xﬁ”(I],YDN(I}'CAPPA(II'DYDXOGI)'ALPHA¢II,50N(11'5‘I
1},5DEL
IF (NBDYS.LE.2} GO TO 340

CALCULATING FLOW SPLITTER UPPER SURFACE DISTANCE
JJ=JdJd+1

WRITE (6,530}
CALL SINTP {XONCJJ) ySONL SIS NBORY2=JJ ,XRI 4523}

bbhb:ﬂ‘bPlﬂbbﬂ'bhbh)hhhhhbhhbhbhhhhhhhbbhbbhbhbb I e b DI oo

4190
H1GO
411¢
412n
4130
ul4e
4150
4160
4170
4180
45190
4260
4210
4zzo
5230
424pn
4250
4260
4270
4280
290
4300
4310
4320
4330
434p
4350
4360

.u378

4380
4390
40
4410
y42p
4437
uaLp
4ysn
4460
4470
Y
G490
ascg
4510
4520
4539
4540
4550
4540
4570
4580
45050
46500
4610
4620
5639
4640
4650
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SDEL=3.0
Do 320 1-J4J,NBODYZ
TF (TWNE.J) SDEL=SONLI)-SONII-1}
SEIV=SON(Tr-523
320 WRITE l6rSZDII,XON(II,YON(I),CAPPA(I}'DYDXD(Ii.ALPHA!I),SON(II,S(I
1}5DEL

b -

CALCULATING SHROUD SURFACE DISTANCE {If THERE IS A FLOW SPLITTER)

ner o

NRP1=NRODY2+1
DO 325 T=NBP1,ITOP12
JJI=] .
IF (XON(T}.LT.XONCI+13) GO TO 330

325 CONTINUE

330 CALL SINTP (XON(NRP11 ,SON(NBP1},JJ-NBODY2,XRI,S33}
WRITE t6,53%5)
SDEL=Q.0
00 335 I=NBP1,ITOP12Z
IF (1.NE.NBP1) SDEL=SONCI)=-$ON(I-1}
StI}=S33-SONLT}

335 WRITE (6+52R)T4XONCT) o YON(I)4CAPPACE} DYOXOCT ), ALPHACI} ,SONCL) oS L]
11,50EL

£

340 NBDSV=NBDYS
IF (NNSD.EQ.OY GO FO 350
NSZ1 )

P DDxDD DR DR BT D Db bbb oD b

345 TRD=NBOYS+NS
Y INSDSIYNSDBDYINS]
. TENSDTI+1 | .
. WPITE (6,6103IBD
WRITE (64615F(1,XONELY,YONCT},CAPPAEL},DYDXOCI 4ALPHA{I ! ,SON(T) 12
LIBNSD,INSD) A
NSZNS+]1 A
I¥ (NS.LE.NNSD) GO TO 345 - A
. NBDYSZIBRD A
¢ _ A
c WRITE 0UT CLOSURE COORDINATES A
c A
350 IBD=NBDYS-+1 A
IFCTIVORT.LEQ.L} GOTO 355 ‘
" WRITE (6+5151IB0,f(I,XON(T)I,YONCI)},I-ITOP T4, TFOPTS) A
IF ENBDSV.NE.3) GO To 135%- A
1B0=IBD~+} A
WRITE (65,5150 IBD+¢T+XONCI},YONIT) ,I=ITOPT6,TTOPTT) A
355 MRITE (6,545} (XRAKET YLOKL) yYHILIFyNY LT 3,151 JNRAKES? A
IF(PROGWNE +DZ2TESTY CALL AREAA -
c A
A R Y N L N N N N S TR R XA AR AR LRt Rt Rat L asnasert Y
c A
coeteey CURVATURE PLOTS COEECEE{eRECCqteCreEeteeeerreeerececa
C A
LEL=6 A
CLEClet IF IPLOTC IS NOT ZERO, PLOT THE CURVATURE VS, S{IF IPLOTC .GT.0A
creeede OR VSeX (IF IPLOTC «LT.OA
IF (IPLOTC.EQ.0) 60 70 &O5 A
IF(IPLOTC.LT.0) LEL=4 A

LE=0 -A

4660
4670
4680
4690
4700
4710
4720
4730
4790
4750
5762
4778
47RG
4790
4800
4810
4829
43830
CETT:)
4850
48560
4870
4880
4890
49Co
4910
4920
493n
A940
495D
4960
4970
4980
4990
5000
5010
5020
5030
5040

5080
5060
&80T
5080
5090

5110
5120
5130
S180
5150
51460
51 7i}
51g0
5198
82040
5210



ORIGINAT, PAGE IS

49 OF POOR QUALITY
Ceeettt LEA = LAST PT. ON SHROUD A 5220
LEA=ITOPTER~-1 A 5235
k=i . A 5240
Ceeet((f TEST EACH SHROUD PT. FOR 1) IN RANGE OF x-AXIS A 5250
coeetet 23 BEFORE OR AFTER HIGHLIGHT A 5260
ciiautt 3t FINITE CURVATURE A 5270
360 LEE=LL+NBDPTS(L1} & 52840
IF CXOMCLEEY.GT.EXXHEXEP+XMIN)Y) GO TOQ 375 A 5290
IF (XON{LEEJ.LT.XON{LEE#11.AND.LEE.LT.LEEHI} GO TO 365 A 5300
IF (CAPPA{LEE).E0.99999.) GO TO 375 A 5310
LFSLE+L A 5329
DISTELEF=Z SONCLEE) A 5330
CAPPER(LE)}= CAPPA{LFE) A 5340
COLO(E( FLAG THE HIGHBLIGHT A 5350
IF {XON{LFE}.GT.XONCLEE+1}}) GO ¥TO 370 A 5360
365 IF(LEE.LT.LEEHIY LEEHITLEE A 537C
CC{EL{{ USE ABSOLUTE VALUE OF CURVATURE ON EXTERIOR OF SHROUD A 5380
IFICAPPERILE) 4LT+Qu¥ CAPPERC(LE)I=-CAPPER(LE} A 5290
370 IFLIPLOTC.LT.0) DISTCLEMSXON(LEED A 5400
COUEE04 IF CURVAT.-VS.-X PLOT IS NEEDED AND HIGHLIGHT HAS BEEN REACHED, A 5410
Ceeetet PLOT THE FIRST FRAME (INTERNAL SHROUD PFS.) A 5420
IF (IPLOTC.LT.0.AND.LEELEQ.LEEHI) GOG TO 380 A 5437
375 LL=LL+l A s440
- IF C(LL.LEL(TTOPT4~1~NBDPTS{1})}} GO TO 360 A 5450
380 CALL PLOTAXXyDey—3) A 5460
Cref¢c( IF THE SECOND X-CURVE tEXTERNAL PTS.) IS BEING PLOTTED, DO NOT A 547G
Cieft{t GENERATE NEW SCALE FACTORS. USE THOSE OF THE INTERNAL PLOT. A s48n
IF (LFE.GTLLECHI.ANDLIPLOTC.LT,D} GO TO 385 A 5450
CALL CSCALE(CAPPER,YY LE+1+I0sEXMIN,DEEX A 5560
385 CAPPERILE+1)=EXMIN A 5510
CAPPER(LE+2)=DEEX A 5520
IF (LEE.GTLEEHT.AND.IPLOTC.LT.DF 60 TO 390 A 5530
CAtL CSCALEIDTIST ,YY,LE.1,10,EXHING DEEXD) A S540
390 DISTULE+13I=FXHIND A 5550
DISTHLE+2)=DEEXD A 5560
IFCIPLOTCLLTa0Y DISTILE+LI)= XMIN A S5TN
IFEIPLOTC.LT.0) DISTI(LE+Z2)= EXEP A 5580
ceeeced NRAW AXES FOR CURVATURE PLOT A 5500
CALL PLOXISIXXyYY,DISTILE+2)9CAPPER(LE*Z )} DISTI{LE*]1) CAPPERILE+1),A 5600
10253425, 05s04LEL 354142} A 5810
CALL LINEC(DYST,CAPPFR JLE 41,431 43,0ISTILE+L )} ,DISTILE+2),LAPPERCLE+L),4 58620
1CAPPERCLE+21) A 5630
ceeitet DRAW SEGMENT MARKERS A 5640
DO 400 MEMZ1,MM A 5650
IF(IPLOTCWET«0) BAGS{HEM}=BAGX(MEH) A 5660
IFCZAPKMEM) oL TeDu s AND W NZAP{HEM) +GT+LEEHI} ZAP(HEMI=—ZAP(HEM} A 5670
IF(ZAPIMEM) dEQ.99999.) ZAP(MEMIZYY#CAPPERILE+2) + CAPPER(LE+I} A 5680
IF (LEE.GT.LEEHT.AND.IPLOTC.LT.0Y GO TO 395 A BE690
BAGS(MEMIS(BAGS(MEHY-DIST(LE*II/DISTILE+2} A 5700
ZAPCMEMIS(ZAPIMEM) ~CAPPER(LE+*1}} FCAPPERILE+2} A 5710

IFCIPLOTC«GT.0.ANT . NZAPIMEM) . LTLLEEHT) CALL SYMBOL(BAGS(MEM),ZAF(A 5720

IMEMY 32231 40ey-13 A 5730
395 IF (IPLOTC LT +0oAND.BAGSC(MEMY.GTa (XXXEXEP+XMIN}! GO 7O 400 A 5740
IFEENZAP{MEM) LESLEEHY JANDSLEE +EQWLEEHIY JOR {NZAP(HEH} GE JLEEHTI 4 ANA 5750
1D.LEELNELLEEHIY) CAEL SYMBOLEBAGSEMEMYZAPIHEM) 2415004513 A 5760
403 CONTINUE A 5770

IF ELLeGT.(ITOPTU-]1-NBOPTS (I Pe0RLEE G T oLEFHIORMXONILEEJEQXONTA STec


http:ZAPCMEMI=(ZAPtMEM)-CAPPER(LE.1I
http:IFCZAP(MEM).LT.O..AND.NZAP(MEK).GT
http:IF(IPLOTC.LT.O1
http:LEE.GT.LEEHI.AND.IPLOTC.LT.O7

C

Ci((((l(i(([[(I((([(((if((!((f!f!(l((l(l((Ei(((tl(({((({((({I((l((((lllf
c -
Celtuet

COELirt IF THE CASE IS NOT TO Bf REWORKED ¥

COULULOE RRITE THE ORIGINAL CASE

c

405

410

B

4158
825

425

430
435

a0

1LEA}) GO 7O yOos

tEZD

CALL SYMBOE fXX-eS59¥Y¥~45443452400,=11
G0 TO 375

CALL PLOTEXY 0.4-3)

IF §IAB.LE.D} GO TO 41D
REWIND &

NINZO

DELS -DsavwE

Gn O 20

IF €IREDON{1).EQ.D} GO Top 10
REWIND g

EFNCHO= IREDON{Z2})
TPLOTA= IREDONE3)
IPLOTC= IREDONI4LF

IREAD = IREDONESY)
IREDON(1)= IREDON(1§- 1}

ADVANCE THE PLGT ORIGIN FOR THE NEXT CASE

TA FESSLER, BEGIN NEXT J0B

Bl

P PR DR DDDDD D

OUTPUT ON UNIT 4 FOP ACCEPTANCE AS INPUTA

¥ DIRECY INTERPQLATION OPTION(XYCALC4FFSSLER) A
WRITE IH,HTS)IDENT,PROB,Nos,LPNCHO,IPLOTA,IPLoTc,IAB,(IREDON:I!,I:A
214} A
0O 425 T=],NBDYS A
IF(NBDYS.EQ0.2AND T EQ.2} TYPtI=2. A
IF {I.ECe1) GO TO 415 A
KA KAY(I-1)42 A
GO TO 42n A
KASZ . A
WRITE [8,440)TYPLTY A
KB= KAY(I)-1 A
KAB=KA~-] . A
WRITE t4,445)X0N(KAB) ,YONCKAR) A
WRITE (0,450 CXONLSD, YONCS} ,J=KA KB ) A
KCZKAY(I} A
WRITE {4,455 XONIKC), YONIKC} A
CONTINUE A
IF (NMSD.EQ.Q) GO TO 435 - A
WRITE {9 ,460)DELSND A
NTOT=( A
DO 430 NTJI 4 NNSD A
NKAT=KAY {NBDYS}+ NTOT +j A
NTOT= NTOT+ NSOBDYN]) A
WRITE (4,465 XON(NKAL },YON CNKAL} A
NA TNKA1+1 A
NB —NKAl+ NSDRODY(N} -2 A
NRITE (4,450 {X0NEJT,YONES) ,0=Np,NE} A
NC =NB+]1 . A
WRITE (0,455 )¥XON(NC), YONINC} A
CONTINUE A
NINZY A
REWIND 4 A
GO Tp 20 A
FORMATIFICG.2,10H Da A

57901
58C0
5510
5820
5830
5840
5858
5860
Sarn
5880
s3on
59Go
S91n
85929
5930
5940
5950
5960
5970
598n
5990
6000
&010
6020
6030
6040
6050
6060
6070
6080
6090
6100
&110
6120
6130
61a0
6150
&160
6170
618D
5190
6200
6210
6220
6230
6240
6250
6260
6270
6280
6290
6300
6310
6320
6330
6340
6350
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445" FORMATIIXy11HSBODYIN Z5( FlOebylHoyF10a644H}, }

450 FORMATUIZX g1H(4F 10645 1Hy4F10.6,3H), 1}

455 FORMATIIZX yIH{sFID.6,1H,,Fl0.6,3HY S/1X,20HSAUXIN. DONE=Z.TRUL + %%
460 FORMATISEFIOWZ)

465 FORMATI3IX,7H-1 F1Xg1IHSBOOYIN Z=4pF10e691Hy2F1GabolH)y I
470 FORKATILIH+,13X,6HREDONE]Y

475 FORMATL A6 T 4211y I12412XKsI11,49X,31, 12}

FORMATS

480 FORHKAT (1HO.10X916HNGs OF BODIES = F2,0,5XyTHDELS = +F6.395X,9HDE
ILSHY = JFB.3,5X46HXRI = LFl0.61}

485 FORMAT (2014}

490 FORMATH A6 T4 42T1,2T2410X 11 49X4311,2121})

495 FORMATC 2A6,14,2T71, T2412X,1KH0,9%X,311, I21}

590 FORMAT (946)

505 FORMAT (IX/IXZ3HBODY 1 CO-ORDINATES - X1ZX1HYIOXSHKAPPALOXSHDY/DX]1A

o bbbk % b P

L1OXSHALPHASX1HSBXGHS—S (218X 46HDELTAS/1X) A
510 FORMAT [1X/IX23HBODY 2 CO-ORDINATES = X12X1HYI10XSHKAPPAIQXSHDY/DXIA
10XSHALPHASXIHS ,8X, THS Y {235 ,BX,6HOFLTAS / 1X: A
515 FORMAT (1X/1XSHBODY I1,17H CO-O0RDINATES - X12X1HY/1X/(OXIUye3XE12.54A
14E13.53) . A
S20 FORMAT (9X14,3XE12.5,7E13.51} A
$25 FORMAT (G6HICASE A6,10X,9A671X} A
530 FORMAT (1H3} ’ A
535 FORMAT (1X/71X,23HBODY 3 CO~ORDINATES = X ,32X,1HY ;1GX ,SHKAPPA1CX,54
1HDY /DX 310X 3 SHALPHA 35X 3 1HS 8% s 6HS—S 133 ,8% 46HDELTAS/1X) A

540 FCRMAT €/10X,30H TNPUT FOR THE COMBINE PROGRAM.TH NT{I1X=,TH,TH NT{A
12)1=9T1448H NHUBMXS,I4,4H NPT ,I4/}

545 FORMAT €1X,4HXRAK 10X y3HYLO 11X ,3HYHI 16X ,3HNOY//,43E14.5,5%X,13)) A

S8 FORMAT (3FBa.5,I3} A

555 FORMAT (&F10.21% A

560 FORMATY F1lD.2,10F7.4/F7.5,F7.2) A

565 FORMAT (/5%,30H IMNPUT FOR THE COMBINE PROGRAM,TH NTY(1}=,I4,7H NT{2A

=

13=4Ta,7H NTE3IT=4T8,84 LilHvX ,TU,;8H NSPLHXZ,I8,4H RP=,I4/} A
570 FORMAT C(1HD 410X 6HENREEDy10X 1 3HSTRAIGHT LINE/1IXsF64395X91HX,1P2ER
115.8/22%X,1HY,1P2E15 .4} A
575 FORMAT{IHO ,TX,IHEXPONENTS,10X,12HSUPERELLIPSE/TY JL4HP = 4F6.3,5X,1HA
1X21P6E1Sa452TXg4HQ = sOPFOe3 45Xy 1HY 4 IPGEIS WY A
580 FORMAT €1HO,10X,6HENREED 10X, LOHLEMNISCATEA11XyF623+5X41IHX,1P3EISA
14722%,1HY,1P3E15.47 A

585 FORMAT (1HU,10X16HENREED,1UX,THELLIPSEIIIX.FG-315X,1HX,1P4E15.4122A
1X ¢IHY $IPUELS LY )

590 FORMAT (1HD,2X ,18H%3dx HUR Fadkkdayxs)

595 FORMAT {1HO ,2X,laH%%%% SHROUD *xxx¥%x)

500 FORMAT {1HO.2X,18H%#%% SPLITTER *%%%) 3

605 FORMAT [1HO,10X .6HENREED 410X 4SHCUBIC/ILY 4F6.3,5X 4 IHX1POEIB4/22XK A

= 2= Ir In

11HY IPEELS . 4F A
610 FORHMAT (IX/IX.5HBODY,TI2,17H CO~ORDINATES = X,12X,1HY,10X,SHKAPPAL1A
10X SHDYADX 3y 10X ¢ SHALPHA 4 SXe1HS 98X 46HS-5(2 )} «BX s GHDELTAS/1X) A
615 FORMAT €9X,I4,3X,E12.5,5E13.51}) A
620 FORMATIZFIO.T) A

626 FORHATGEHU_ BODY ,IZ}

6275 FORMATI(6F]12.5) A
630 CALL PLOT{3440.4-3]) A
CALYL PLOTIOD . A

6360
6370
6380
6390
6460
6410
5420
6430
6840
6450
&4 60
6470
6uBD
6490
&S00
6510
&52n
6530
6540
6550
&858
6570
6580
6590
6600
6617
6620
6630
6640
6650
6660
6670
6680
6690
6700
6710
6720
6730
6780
6750
6760
6770
5780
6790
6800
6810
6820
6830
6850
6850
6860
6870
688p

6899
6900
6910
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sTopP

A 8920
END

A 6939



s N rReErNeNs e Er RN E e N s Ne R o N e NN N e Na N s N Ne lals N Na)

ORIGINAL PAGE IS

OF POOR QUALITY

53
R R R N N L L L Y T T ey 4
SUBROUTINE gIHO
PURPOSE
OBTAIN.SOLUTION OF A SET OF STHMULTANEOUS LINEAR EQUATIONS,
USAE;“B

CALL SIMO{A,B.+N KS)

DESCRIPTION OF PARAMETERS
A - MATRIX OF COEFFICIENTS STORED COLUMNWISE, THESF ARE
DESTROYED IN THE COMPUTATION. THE SIZE OF MATRIX A IS
N BY N.
B - VECTOR OF ORIGINAL CONSTANTS (LENGTH N}. THESE ARE
REPLACED BY FINAL SOLUTION VALUES, VECTOR X,
N - NUMBER OF £CUATIONS AND VARIABLES. N MUST BE .GT. ONE.
HS - QUTPUT DIGIT
0 FOR A NORMAL SOLUTION
1 FOR A SINGULAR SET OF EQUATIONS

REMARKS
MATRIX A"MUST BE GENERAL.
IF MATRIX IS SINGULAR , SOLUTION VALUES ARE MEANIMGLESS.
AN ALTERNATIVE SOLUTION MAY BE OBTAINED BY USTNG HMATRIX
INVERSION (HINV) AND MATRIX PRODUCT (GMPRD).

SUBROUTINES AND FUNCTION SUBPROGRAMS REOUIPED
NONE

FXEXEXXEEXARXEEXXXEDIXIXE X NI R IR XX XX

Lege
oo19
opzp
083p
goyp
Les0
gtel
0070
Coso
0090
4160
g1lo
G129
01l3o
ol4n
01sc
0160
Q170
0180
0199
0200
gz10
G220
0230
024r0
gzs5e
0260
0232
0280
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K 2290

HETHOD K £300
HETHOD OF SOLUTION IS5 BY ELIMINATION USING LARGEST PIVOTAL K 8310
DIVISOR. EACH STAGE OF ELIMINATION CONSISTS OF INTERCHANGINGK 0320
ROWS WHEN NECESSARY TO AVOID DIVISION By ZERG OR SHMALL K 0330
.ELEHENTS. K 0340-
THE FORWARD SOLUTION To OBTAIN VARIABLE N 1% DONE IN LS £2350

¥ STAGES. THE BACK SOLUTION FoOR FHE OTHER VARIABLES IS K G360
CALCULATED BY SUCCESSIVE SUBSTITUTIONS. FINAL SOLUTION K £370
VALUES ARE DEVELOPED TN yECTOR Bs WITH VARIABLE 1 IN g1y, K Q380
VARIABLE 2 IN Bl2)ysasansensy VARIABLE N IN B{N). K G390

" IF NO PIVOT ‘CAN BE FOUND EXCEEDING A TOLERANCE OF (0, K o4go
THE MATRIX IS CONSIDERED SINGULAR AND KS IS SET 10 1. THIS K 2414

TOLERANCE cAN BE HODIFIED BY REPLACING THE FIRST STATEMENT. K d4q20

K Gu3n
...."."'....I..-......"..l.-.‘.".....II'...IQ'I..-I......--.'.K 3440
K c450

SUBROUTINE S5TMQ (A ,H,N,KS) K 60
DTHENSION At1)}, BC(1) K L4340
o G485

FORMARD SOLUTION K Dusp

K 500

TOL=0.0 K 519
KS-n K £520
JJd==N K 5530
Do 45 u=1,N K g54p
JYSJ+1 K 2550
NR=NNES TS K 9560
BIGAZD K - 0870
1T=Jd-g K 4580
D0 15 I-J,N K g59n
K 0600

SEARCH FOR MAXIMUM COEFFICIENT IN COLUMN K Lé61i0

K B620

IJ=TIF+I 9 U630
IF (ABSIBIGAI-ABS{A(IJ)}} 10¢154+15 K osyd
BIGAZAITJ) K 0656
ITHAXZ] K Geén
CONTINUE K ge70
¥ gs8n

TEST FOR PIVOT LESS THAN TOLERANCE ({SINGULAR HATRIY} K [5:1-1r )

. K o700

IF tABSI{BIGAY-TOL) 20420425 K azin
Krz) K a7zn
RETURN K 0730
K Cra0

IRTERCHANGE ROWS IF NECESSARY ¥ 6750

K Dren

II=g+Ne(J-2} X 0770
IToIMAX-J K 3780
DO 30 K=uJ,.N K g790
Ti=I1+N K cepy
IZ2=I1+17 K nelp
SAVEZALTIL) K o8gn
AGT1)ZAEIZ) K GB83p
A(I21=5AVE K nagn
K 0858
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DIVIDE EQUATION BY LEADING COEFFTCFENT

A(I1M=A(TI1)/BIGA
SAVESRE{IMAX)
BA(IMAXIZ=R(J]
BIJY=SAVE/BIGA

CLTMINATE NEXT VARTABLE

IF td-N) 35,50,35
I0S=N=C(J-1)

DO 4s IX=JY,N
ITXJ=I0S+TX
IT-J-1Ix

DO 40 JXSJY 4N
IXJIXSN#{JX-T}+IX
JAXZTXIX+2T

ACIXIXIZA(TIXIXI—(A{IXJIRAL JUX])

BEEXIZBLIXI-{R(JIFACIXJI)
BACK SOLUTION

NY=N-1
TT=N%N

D6 S5 J=i NY
IAZTIT=d
TPZN-J

I1¢=N

DC S5 Kol4d
B(IRI-BLIR}I=-A(IAI®B(IC)
TAZTIA-N
IC=IC~1
RETURN

EAD

ORIGIN
AL
OF Poop, nggg Is

Ty

EEX XX IR NXEXX XN XIXEXIN XX R FIE XN ESOTI XTI ENX B2 X

286n
asTs
aase
Ge9r
gona
D910
0920
9930
neun
6950
agec
aerTn
GRED
0990
1060
ipgic
gt
1030
1060
1050
1040
1070
1080
1cep
1160
111r
1126
1130
114p
1150
11468
170
1166
1190
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SUBPOUTINE STRAIT (¥,ISHR)
A REGULAR STRAIGHT SEGMENT

CCMMON 7FHATINY XINII?]:TINIIDI,DE{SHX,PIOZ,DELSI.IHUB
COMMGN IFORSSSLIG'DELS.XBK(ZQ),YBKIZSl,XDNIS{Sl,YGN(SEGI.DTDXG(SEE
Il.ALPHAtSED!,CAPPAlSCG!.SDNISDD)1PIOIEB' ]
COHMMOR 755/ NEBDY1,NEODYZ,TYPRDY,NBDYS e
COMFON JFNST/ NFIRST B
B
&
H

B
£
B
B
2
E

CORMON FNHIGH/ NSPHGyKLASTSXL AST(SCO}
KFIRST=K

XTESTZXINC2I-XIN(1)
YTESTZYINCZI~YINID)

TF (XTEST.EQ.2.0) GO TO 1O

DYDXC-YTEST/XTESTY
ALPHACSATANCYTEST/AXTEST)
G¢ TO 15

DYCXC-99999.

ALPHAC-PIO2

CALCULATE DFLSNW

E
R
B
E
B
E
g
E
B
g
STCT=SQRTUIXTEST#%7+YTFST#%2} £
AMGS=STOT/DELS] ]
AINBSTAINTIANDS) P
TEST=ANDS~AINDS P
IF {TrST.EE..51 ATNRSTATNDSHL o7 B
BELSNW=STCT/AINDS E
PELE! o &y L{IELLSNKW) 8
DELS1-DELSNW E
DELS=DELSI] R
IF (YTOSTY 20135420 E
If (XTEST.E0.E.0) 60 JO 57 £
DYDXOIK+1)=PYDXC E
ALPHA(K+1 T ALPHAC B
SIGL=1,.D ~ S
IF IXTESTLTeZeB) SIGNT-1.L F
YON (KL Y=Y ONCK}4STGNSPELSNWAS IN(ALPHA(K+11) E
IF (NSPHG,.FCaT) GO TO 25 3
XON(K+I)ZXONINLAST—11) E
NLASTZNLAST-3 P E
GG 1O 27 . F
XCRIK#LYZXONEK) +STIGL*DELSNNFCOSLALPHA (K +1) ) 3
SCN(K'1!=SQN{Ki4SORT((XONIK+IJ—XOM(K)ltt2+iVCHlK+!l-YDNIK))*tz) B
CAPPAIK+1)=D, L B
1F EXTEST.LI.E.E.AND.XDNIH*}J.LE.XIN(Z).OE.XIEST.GT.U.E.AVG.XUMIK*E
111.GEXINEZ2)) GO TO 55 - .

IF tA=Sl!0NlK+1!—xIN123i.LE.1.CE-H*BELS.AND.ngsrvcmlx+1)—YIN121).LE

w

1E 1 «CE-3%DELS) GG To &2
KZK+1
GO0 T0 2zC

DYDXQ(K+13=3, D
ALPHA(K+1Y=C,C

SIGN=1.C

IF EXTEST.LY.D.7) SIGN=-1,.D
IF ENSPHGLEG.T) BO TFO 40
XCNEK4JI-XON(HLAST-1)
NLASTSNLAST-1

mMm T oam e oo

LCCC
CClg
tcec
£oiar
couc
£rsr
el
tcn
(CET
CE9C
L1060
£11n
Cizc
c13p

ciuf
£15C
{165
t17s
€1ee
L1t
C£G6L
C21id
tzze
£237
Ml

tzer
czic
2l
Lz
CICh
C31g
£zal
w332
L34z
£3sc
36l
Lxic
L3880
£29C
[ e
fa1ic
ruzc
cu3s
Ckyd
~[#50
Thed
£yqn
Cagn
Lyor
£50e
cs1r
L5827
£53%
rey”
£552
<he?
€57
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GC Y0 45
XONGr41)=XON(K) +SI6N+NEL SN
YON(K+1)zYON(K)

SON(K*I)ZSON(H}+SORT((!DNIK+1)-XONlKl}**24tYCN¢K+1)-Y0Ntx)1##21
CAPPAIK+13=[.C

IF txtESI.ur.e.u.Aun.xourx+1;.LE.x:N«zs.on.xlesr.er.n.u.ann.xon|x+a
113.GE.XINEZY) GO TO 55 ’ B
IF (AES(xontK*ll-XIN(le.LE-l.CE—&#DELS.AHD-lPS(YCN(K+11-YlH(2)).LS
1E«1+DE-4%DELS)Y GO To 60

K=K +1

&& To 35
BYDXOtK+1Y=99999,

ALPHA(K+*1)=P1D2

SIGN=1,D

IF EYTESTALTelel) STGN=-1.0

XON{K+1}XONLK)

YONUF 4T ITYONIXI+SIGN#DELSNY
SON(K4}I=SONIKI+SQRTC(XON (KL J=XON(K ) 1 %24 (YONLK+ 1)-YONLK I D%%2)
CEPPALK+1)=D.0

17 (YTESTelToLeToANDLYONIK41) dLFYINI2) JOR.YTEST . 6T D 0. AND, YON (K+E

3
E
&
B

m

promoammo T oem

11).0E.YINC2}) GO TO 5% B
TF (ASSEXONCKAL)=XTINIZ))al ol o OF ~4#0FELS LAND . APS{Y CNER+1D~YTHE2) J.LE
1E.1.LE=430CLS) GO TO &0 1
K=K +1 ®
GO T0 57 6

IF (APSIYON(K41)=XIN({2))uLE ]l +OF~34DELS.AND ABSIYCNIK#II-YIN(Z)).LE
1€.1.25-33DELS) GO TO &9

E
K=K~-1 B
KK +1 E
DO 65 KALZKTIRST,K F
ALFHA{KALYSALPHA(KAL) /PIOIRD E
REFTURY 3]
E NG E

ORIGINAT; PAGE IS
OF POOR QUALITY

GSEE
£s9r
£eEl
€610
(625
CH3C
CenD
L&5c
E66T
Lev0
CeEL
697
tIce
£71¢
€720
£73C
L4z
C752
L7760
L7370
LT85
192
£8C5
ceic
£eac
ce3r
cayc
L85%
L86T
terc
LBET
Tagc
Lefe
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SLEPOUTINE FNSTRH (X) c erer
FINAL STRAIGHT SEGMENT ON THE HUB AND SHRoOUD - g Eg;;
c LO3C
COMMON fHATNy XIN(15].YINIISI.DELSHX.PIOZ,DELSI,IHUB o CCyC
COMMON IFORK&S/IU:DELS,XBKIZQF'YEK(?BL,XDNCSEEl,YﬂR(SCD},nYDXO(SEEC LCEG
1), ALPHALSCO) ,CAPPALISEO), SONISEOY,PI0 127 ¢ Fror
COMHON 755/ NEDY],NBOOYZ,TYPADY,NBDYS ¢ stey o
COMMON /FNST/ NFIRST C CCen
NFIPST=K . C tren
DTBELSY ' cice
DELETRIDFLSHY r. C1ip
YTEST=YIN{Z2)-YINL1) C clzc
XTEST=XINC2)-XINEL1) C (o R4
ASIGNTt, o . C Ciuc
IF AXYEST.ETuleC) ASICNT-1.0 [ C15¢
ISTAR=: €  c€le:
SSEG=SQRT(XTESTA¥2+YTESTH%2) C C17C
IF IXTEST.EQ.%.0) GO To in c C18(C
IF ¢YTEST.EQ..0) GO TO 1t C c18¢
DYOXCSYTLST/XTEST i L2C¢
ALPHAC{ATANIYTESTI*TESTI C czic
SINALTSINGALPHACY C L22¢C
COSALTCOSCLALPHAC) C £23:
G TQ 22 C r24°
DYCXC=SIGMNE99999, ,YTEST) C £258¢
ALPHACTSIGNIPIOZ,YTEST) c f2er
SINALC1.3D C Cz7¢
COSab-Ca= C (-3:14
6C TO 2C c 029f
DYDXC=D.0 Cc cIce
ALPHAC=2,C c o3
SINAL=C.C C g3zt
COSALz-1.% [ £33C
BYUXCIK+1)=DYDRXC [ o34r
ALPHA(K*1)=-ALFHAC C L3sc
IF (DS.GT.DELSHX} GO To zs Cc (360
GC T0 45 c LZE7E
IF {ISTAR.NF.G)Y BO T0 5% c £280
DSLAST=DS C £39¢C
XONEK+2I-XDNIKY % Lyer
YCNIK+1}=-YON{K) c cgi1sd
TCCUNTZE [of cy2L
XSAVESXON(K+1)-XINT 1) [ iq27
YSAVECZYONLH+1)-YINI 1) C ca4l
SSTAR:SDRT!XSAVE**Z*YSAVE*#ZI 4 £45%
ASTARS{SSEG=SSTARY/DELSTR C CHel
A1[ST:ASTAR—FLOAT(IFIX(ASTAP)l C 3L
IF (ATEST«ETus5) ASTARTASTAR®I.L c Chel
NSTAR=IFIXtASTAR} c Cass
JSTARZ): c LEL
CIF (NSTAR.EQ.531 G50 TO 25 < °sl1C
DS={SSEG-SSTARY/FLOATINSTAR) C csa2l
IF tDS.ETLDSLAST) GO TO 35 C £583C
1F (ICOUNT.GT,.D) K=-K+] C CRYE
GO TO 45 C I685%
KZK=-1 . C C54C
IF (K.GT.MFIRST) 6O TO an C CS7L
K=NFIRST - C £5al
CALL STRAIT (K.C) N c [55E
K=K -1 C L6CL
GC T0o 58 [ {617
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L DSLAST:SGRTIlXON(K-l)—XﬂN(K)lt*Z*EYON(K—ll—YCNrﬁ))#tzltl.?

45

C

creeqdt
ceeeeee v1ous 7£STS WERE ONLY FO

55

DELSTR=DSLAST
TCOUNTZICOUNT+1
G0 T0 3£

XYONIK41I-XONIK)I+ASTGN*DSACOSAL
YONIK+1D-YONULK) +ASTEN=DSHSTINAL
SONGK+1Y-SON(K)I+SORTUIXONIK+1 D

CAPPAIK+1)Z0. O

-

~XOM{K}I%#2+ (Y CNIK+11-YORN LK Iw%2)

iF |A95|x0N1K+1]-x1N|Z})-LE.-EDl#DS-ANDuXTEST.NE.Toﬂl GO YO 5C
TF CAPSOYONEK41)=YINE2))uLEws201#DSoANDXTEST(EQ L) 60 Tc 5C

IS THE CURRENT POINT PAST THE NFATEST ENDPOINT OF SEGKENT {PR
R APSOLUTE PROXIMITY TC ENDPOINT)

IF C(ADSEYONIK+1)-YIN{1)}).GT.ABSIYTESTIIGOTOS ]
IF (APSEXON(K+1)-XINI1)}.GT.ABRSIXTESTIIGOTOSC

K-K+1

IF CISTARLEC.D) DS-DS*1.2
Goe 106 20

DELSIZDELS

YON K41 ISXINC2)
YON(K+1)=YINE2)

NEDYLZK+1

KTK+1

Ne 55 KALTNFIRST,K
ALPHATKALICALPHAUIRAL) /PIOLRE
RETURN

ErD
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N SUBROUTINE FRSTSH (K} . e 0 ooog
C ’ - . D 001D
c FIRST STRAIGHY SEGHMENT SHROUD ) — . D__ 0020
¢ D 0030
€ ____TF THERE IS N0 HUB INTERCHANGE POINTS (X1,Y1) AND §Xx2,¥Y2) D __ Doso
c AND TREAT U'IKE FINAL STRAIGHT SECTION ON. THE HUB, b oDsE
G . . THEN REVERSE XON AND YON APRAYS =~ _b__0open_
c D go70
c D 0D8p

CoMMON 7HATNZ XINCIQ) ¥IN(10) ¢DELSHX FI02DECST o THUB yDELHEN
. _COMHMON /FOR3S5/10,DELS,XBK(20),¥BK(20),X0N(S00),YON(S00) ,0YPX0 (5900 0100

11 ,ALPHA{S00) ,CAPPA({SODY ,SONISOO,PID1ED O 0110
COMMON 755/ NBOYI,NEODY2,TYPROY,NEOYS v b o0f20
snnmnn CONMON FFNST/ NFIRST b.. 0150
DIMENSION XA(Z1, YAT2}, DSV(5D0), ASV(500), XSU(S500F, YSV(S00), SSD 0140
1vtsnn:} L L B B150

T TSN (K IS0. 0 - D 0lsv

IF (IHUBL.EQ.1.AND.DELNEW.EQ.0.} 507025 = = .

TTTTTRO D Im1, T T T T . D p1ep
XALTISXTINCIY . D010

10T YARTIRYIRTIY T 0 T N D 0260
XINE1IZXA(2) . D__0210
XINt2¥=xatys — T D 0220
YINCIFZYALZ] _ b__ 0230
TToymneziEvaTy T T ’ D 0740
NFBEZZK D _ p280
TYONIKIZYINCLY TG T 260

. XONAKIZXIN(1) ——..B__ 0270
CALL FNSTRH (K} D - Dz&an
KSY=K _..b_ D298

KTOTZKSV-NEBZ+1 "
Do 15 I1=1,KT0T e
I=NFB2+T}~1

KSR=KSy+1-11 _ o

T pSVUKSRY=pY¥oX0{Tl T . - D 0320
ASVEKSRI=ZALPHACL] D 0330

XSYIKSRTITXON(T) i D
o YSVAKSRIZYONCIF _ . B 0350
15 SSV{I} "SSONCT) b " " n3Ee
DO 20 I=NFB2,KSY 0
GYDXOCII=DSVI(I) i
ALPHACIY=ASVII) ]


http:IN()YIN(10)fDELSMXPO.EL

TTTTXONCYEXSVeTY T T T T T T b 040D
e YON(IITYSVA(I) o e e . __D._ __Dk1D
SONTII=SSVINSYI-SSVEKSVH1-T¥ . b~ buzo
CAPPA(TIIZ0.0 — ) o _D_'ousn
20 CONYINUE™ ™~ T TR oo Tt T T D pugye
. DELS1=ABS(SONIKSVI-SON(KSV-1)) __ 2 D. _Tu5D
RETURN D D470
C D __ D480
€t 7 TUIFTTRERE IS A nuB, USE X VALUES FROM FINAL STRATERT — "7 T p " ousp
C ______ SECTION ON THE_HUB_FOR FIRST STRAIGHT SECTION ON _ . D B5G0
o SHROUD i 1] o510
c___ . et e e e et et — e - D _ 0520
25 XTEST=XIN(LI-XIN(Z2} D D530
XTESTSYIN(I)-YIN(2) ) X ) 0 0540
IF (NTESTL.ED.O.D) B0 TO 30 B 0550
. OYOXCSYYESY/XTESY .. . . p_ 0560
ALPHACTATANZ(YTEST 4 XTEST] D D0s70
.60 _T0 35 e e e S S 4 1 -] ¢
T30 pYDXCS9959%, o 0590
o __ ALPHAC=PIO2 L e g D600
35 K=K-1 0D Ds&lC
NBOC=NRDY1 - ) . . ._._D_ De&20
IF (TYPBOYeEQ.3+04AND«NBDYSEQ.3) NBDC=NBODYZ D De30
e omemn B0 S0 IZNFIRSTyNBDC  _ ___ — — U UUURUN » B 1 1:1: 113
KEEP=NBDCHNFIRST-1 D D&50
XONCK41IZXONIKEEP) ) _b_ opeen,
BYDX0(K*+11=BYDXC 0670
o ALPHALEK+1)=ALPHAC D . 068D
e IF (TLEQ.NFIRST) GO YO 40 _ e p_ DBYY.
YON(K+I1ZYONIKI +CXON(K+1) =XON{K} ) #DYDXC D 0700
cee. _IFICOSUALPHACY.EQ.0.} WRITEQg,48)
IFICOSCALPRAC).EQ.D.) STOP _ |
Hy FORMATI SIHOVERTICAL LINE NOT- PERMITIED AS FIRST SEGMENT ON BOOY )
SONEK+1F=SON{KY+ {XON(K }-XONLK+111/COS(ALPHAC) __ el . _ DB . D11:
GO TO 45 D 0720
40. YON{K*1}SYINCIB+(XONEK+L)-XINCI2)#DYDXC . e . D __DT3D
45 CAPPA(K+13=C.0 D D749
.. . ALPHAUK+13=ALPHA(K+I}/P¥0IBC_ _ . b _0150
K=K +1 D D7eC
50 CONTIMNUE_ Y SN ¥ & i
DEUSI=SON{K Y -SON(X—{1 D 0780
RETURN e — ., D pTeD
END D o0soO

o ORIGINAL PAGE IS
OF POOR QUALITY
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SLBROUTINE TEST (TA)
COMMON /MATN/ XINT10D 4YIN{1G) ,0ELSHX 4PT02,DELS], I NUR
COMMON /FOR3SS/10,DFLSsXBK (203, YBK{22),XONISLCH, YONC520) 4DYDXOSE
LY, ALPHATSCO) ,CAPPA(S0D) 4 SON(S00),PID18D
COMMON ZSPRFPS KPREP
HzIa-1
IF (XINC(2).FQ.XINC1)) GO TD I
SLPI:IYIN(E’-YINllllllxlﬁlz)*XINllll
GC To0 15 )
13 TESTITUYINC2)-YINCIDR/ (XINIM) =XINTL1})
SLP1=SIGN199999.,TEST1)
15 IF !thMt]).LT.XINtH).AMD.!IN!i!.LE.xINIZJ).CR.IXIN(II-GE.IINIZJ.AE
INC.XINI1)GT.XIN{H))} GO TO 20 E
TIP=XIN(I)-XIN(2) £
XINU)I=XINE1I+SIGNESL, (TIP} . £
YINEL) SUYINC(2)-YINC[1)})®E
TEXINCLI-XINIZ D) ZAXNINC 2} =XINCL D+ SIGNESCe y TIPE MYIN (2)
2 SLPZS(YINEM)I=YINII})Z{XTNIHI=-XINEL}}

'z

mthpe MmmA = MmmmmMmm

ROTATION ONLY

25 T% {SLP1.GT+SLP2) RETUPN

mMmMmeEmmm

MIRRGP INTO XINC1)

35 CALL PRELPS (2404TA,]1,1}
RETUR™
ENG

MM m

fCCC
CCIT
coczo
Teae
cesg
£esd
CCel
“C76
CG8T
coot
CIEL?
c1ic
£12%
€132
C14%
Cist
L1l
C17¢
18t
C180
(Wl
E2)C
czzc

£23C
242
£zer
(262
£ere
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S1 ROUTINE PRELPS (XODE yKAT 41 A4K1,KHZY)

ORIGINAL PAGE IS
OF POOR QUALITY

COMMON /HAIN/ XINO2N) ,YINC1D) ,DELSMYPIO02 ,DELSY,1HUE

CorpON /FORISS/IC,DELS,¥BK U125 ,YEK L20),X0RE5C), YOMISZD),nYDX0(50E
11 ,ALPHA(SCG) yCAPPALSIZ 1 4 SONISET),PI0LA]

CCHMON fSPRIP/ KPREP
XPREPZ=]

IL=IA

IF tKATWEQWl¥ GO TO &7
K1l “K0DE

X1=XTIH(1D

YI=YIKIL)

IF (T2.EQ45) GO TG 14
XCoXINiy)

YCSYTIK{Y)

BC 10 15

XCZXIN(5)

YOzyIris)

JEZTA+L

00 45 IB=1,7L

IF (Ir.NL.B&) CO TO 70

IT (ARSUXTHIEII+ARSEYINAGI YL F L 1uE-15,0P YINL 1 EL, 28 .}

TF (YINUG)WNEL.—-130,) Go TO 2]
YTIRLE6IZ-XINEED

¢ T¢ 4c

GC T0 €25,30,25,4C,3G,4C),K0DF

YIRCICIZYINLIAD —{YIRETBY-YINLIAD)

G{ TO &5

YTRUTOY-XINALY-{XTRITPI-XINI]1})

GC TO uf

YIRUISISYINTLI-(YINIIR)-YTNII )

60 TC uyc

XEINRIP)ZXINITA)—UXTINUIB)-XIMNITAD)D

CONTINUF

1F (KODE.EQ.5) GO T3 =2
1F {K"DE.EG.¢Y 6O TH S5
PETURY

K{DEZ]

5¢ 16 1%

KroeE="

GC TO 15

D¢ 9¢ JBE-K1,K?

GC TO 65,7 75480 ,65,75) K13
YORLTIPICYC—A{YONITIR Y=YC}
60 TC BES
XOLEIFISXI—4XON{IR)I=X1}
GC TO BT
YOR(IZ)SY1-{YON(IR)~Y1)
GC TC FE
XONTICITXC-AXONLIR ) -XC)
DYDXQEIPI==DNYDXOLIR)
CONTINUE

IF CKID.EO.S} GO TO 95
IF (KID.EC.6} GO TO 1DZ
RETURN )

KInz2

Lo TG &7

KID=-h

GC TO &2

Erp

~0 TO &5

MMM T AT TITMTMTY T T | T,

MM MMM MM AT M MMM MMM MM MM M M A T R T MM s M M T T oM.
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SLBPOUTINE ELIPSE (X)

"THIS, SUBROUTEINE FITS A SEGHFNT OF AN lelPSE TO" TR0 ARBITRARILY
ORIENTED STRAIGHT LINES NOT MOPE THAN 9C DEGREES APART

COMEON JMATN/ XINC1D),YIN(13) ,DELSMY ,PI0Z;DE LS, HUE

COMPON JFOR3SS/ID, DELS yXBK (231, YBKUZGY 4 XONIS5 5T YONISLOY ¢ DYDXCI5S
114ALPHALSCIT ,CAPPAISSCIL,SON(SOC),PID1EC

COMMON /557 NEDY1,NPODY?.TYPRDY,NBDYS

TRANSLATE INPUT BPEAK POINTS SO THAT POINT NG. 2 PECOMES
THF ORIGIN

BELSINZDELS1
KOUNY =5
DELS=BELS]
PI=3.141592653
KzK -1

KSTART=K
X2IX1K(2)
YITYINGZ)

DO 1I IZi,t
XTR(IIZXNTN(T)-X2
YIN(IISYINCID-Y2

ROTATr THE TRANSLATID PPCAK POINTS SO THAT THE SLOPE OF THE
FIPST STRAIGHT LINE IS ZERC

IF (XINE2)NELXIN(1)) 6O TO 15
SLOPE=99599, )
PHI=-PEIOZ

IF (YINC1).GT.YIN(Z}} PHIZPIGZ

G0 TC 20

SLOPESEYINIZ2Y=YIN( 1)}/ EXIN(2) ~XIN(1])
PRIZATAN(SLOPE} .
IF (XINEL)LLT.XINE2)) PHIZPI+ATAN(SLOPE)

BO 25 I=1.4

XAZYINIT)

XINtIISXAKCOSEPHII+YIN(TIESIN(PHI)
YINCII=-XAXSIN(PHIT+YIN{II*COS (PHI}

DFTER*INE THE ELLIPSE

IF IXTNUH)JNESXINI3}} GD TO 30

BIYINEZ)

ATARSEXINGIY)

PEIAB=PI 02

Go TO 3%
SLOPZT{YTNCUF=YINCI I} Z4{XINCY) =XIN(ZY)

IF CSLOP2.LEL2.3%YINIZI/XINIZ)) 60 TO 135
CITXINLIY*SLOP2/YTNCES)

PHIAEZZ W o* ATANISORTLIC3I-2,.2)¥/C3))
A==XIN{3)/SINIPHIAR}
EXYIN(IF/(1.D~COS{PHIAR))

THC THX=PHIAR-PIO2

THIHXD=THETMX/PI018

WRITE {6,1803A,BaXTNC])YIN(L),PHI, THTEXD

IRITIALTZE THE FIRST POINT ON THF ELLIPSE

. ot
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KZKSTART

XONEK+13=XTNE2)

YONEK+1)=YINEZ)

CAPPAIK#2)=-B/LA%+2) ORIGINAL PAGE 15
ALPFA(K*1)=3.0 IJAJJL
DYDXOtK+1)ZE.C ] oF POOR Q
KOUNTZKOUNT+1

THET=-PI02

DSSAVESDELS -
DS=DELS/(1.0+,24TANH(ARS(CAPPALT))) )

DYHET=0S/ABSEA)Y

THE T=THE T+DTHET -

GENERATE THE POINTS ON THE gLLIPSE
K-K+1

XONLK+1)¥=-A=COSETYHET)
YORIK+1)=B*(1.0+SINETHET))

SONEK41I=SONTK)+SOR T CUXONTRATI I-XONCK) J22 + (YONIK+1}-YON{K})*%2)

IF EARPSTSON(K4+1)=S50N{K)}).GT7.]1.05%DS) GO0 TO 5§

IF AADSeSONTK+IY-SON(KI}.LT..95%D5SY 50 TO &0

Go To &%

TPET=THC T-.DJ2*DTHET

GC TC 5T

ThET=THE T+ . E2%DTHET

G¢ 70 54

IF (THET.£D.2,0) RO TO 72

DYSCXO(K+1)=F#COTANC THET) /A

ALPHAIK+II=ATANIDYDXO(K+1}}

Ga 76 78

DYDXOEK+1)=995%53,

ALPHAEK+1)=PIOZ
CAPPAIKAL)-=ASR SIRXBACOS{THET )24 A0AXSTN(THET ) %% 2)%%]1,5
Ds=DOLS/ 1 N+ . 2% TANHIARSI{CAPPALTLI Y)Y

IF AAESEtDS-DELSY#GT 42 #DELS)Y DSZDELS+SIGNY, ZL9DELS DS-DELS)
DSSAVISDS .
DTHET=DS /SOGRTIB*BHCOSITHET Ik 2+ A%+ AXSINITHET) 4%2)
DISTOTHEY

THE TSTHET+DTHET /24D -
DYHET=DS/SOPTER2R*COS (THET Y% 24 A% A% SIN(THET ) 342}

IF tAPSIDTHFT-DTSY.LT..i01eNTSY GO TO 85

GG TO &L

IF (TRLTL.LE.THETHMX=DTHFT/2.C) GO TO 4%

IF (KGUNT.GT.132) GO TO 115

DELSS=DELS

DSTESTZ(EXONIK+I)«XTIN(3I)I*»2% (YON(K*1)}-YIN(I IF%%2 1*4,5
IF tARSUIDS-DSTESTY.LT..01%DS) GO TO 9C

IF tDSTEST.G6T.DSY GO TO 1ig

IF (OSTESTWLT.4012D%) GO TO 95

IF (DSTEST~.5%DS} 115 ,9G,1CD

K=K+1

XORIK+1I=XING3)

YON(K#1}=YIN(3]}

GG 70 113

DELS=AFLOAT (K41 -KSTARTI*DILS+OSTESTIAFLOATIK +7~KSTART 1
IF (XOUNT.GE.I1T) DELS={DELS#DFLSS)/2.C ‘

Go 70 43

mmmmmmhmmmrmcﬁmnmnmc\mmmonmc\mmmmmmrn:-smnnG\mc\mmmnnnmm‘mmmommmmm
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£690
€16
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r72e
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€760
L7708
C780
£792
£BCE
810
tszs
£ais
cB4C
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CEED
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{9560
960
£973
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115
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1730
1cuC
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1130
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175 DFLS=NELS+DSTEST/FLNATIN+2Z-KSTART)
IF (KPUKTL.G%.130) NELSS{DELS+OELSS)}/2.C
& TO0 4Z
117 DELSTE%*NELS
GC 70 4l
115 DELS1ZOS*],.?
IF (DELSI.GT.DELS) DELSI=GELS
WPITE {6,145)1K0OURT
WPITE (64155)DELSTN,DELS,DE1S1,D8TEST
KENDZK+1
KSTARTZKSTAPT+1

RCTATT ANT TRANSLATE RACK

DC 132 KROT=KSTART LKEMD
XAZTXOHIK?0T)
XCN(KROT)ICSXA*COS{PHIY-YONIKPOTIXSINIPHI ) +X2
YOM(ERGTICXAXSINIPHI)SYONIKPOTISCOS(PHI) +Y2
ALPHAIKRGTYSALPHALKROTYI+PHI
TF {ALPHA(KROTI.EO.PIDZY GO TC IZC
NYDXO(KROTIZTANTALPHALKROTY)
GC 10 125

172 DYCXOI(KRPOT)=99999.,

125 ALPHAIKROTITALPYA(KROT)I/PIOLS

135 CORTINUE
RETURM

175 WPTTE {64157 )SLOP2,YINC3S) 4 YIN(3)
sSTop

MO OON OO OMNMOGOAOOR ™

140 FORMAT (LHD 210Xy 8PA  S,IPF1203,5X48HB = J1PEI10.345X,5HXD = ,1PEIC .6

13,5%,7HY. Z SIPEIDLZ/OX,THPHI = ,1PE1D.3,5%,9HTRETPY = ,1PC1d.26
2) . ’ 7 . G
145 FORMAT (11X4I3,2Xs13HITERATIONS-—-~) r

150 FERMAT CIHO,IDX H2HCOMRINATION OF SLOPE, X , Y NCT COFPATIBLEI:X,?E

JTHILOPEZ = 4F7s3, 3X,9HXIH13) = 3FT 343X HYIN((3) = ,F7.3}
176 FORHAT (11%,3CHDELS IN = ,F8,5,3X,7HDELS = yFELS ¢ 3N 1IHDELS QUT = C
11FBea5s3X ,9HDSTEST = 4F8,51 c
ENG C

111
1182
1192
l12cc
1zic
122
1z:zc
1240
1282
12£2
127C
1282
1262
12CC
121¢
132¢
133C
1347
13e7
13€2
1373
138C
13%C
1qCC
1q1c
182C
1470
lug’”
145C
el
147¢C
1yes
1452
182¢
1510
152¢
1530
1847
18Tl
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SLSROUTINE SUPERC (XBRK,YRRKyENRFIDyDELSL,ISTERT) H  TOcE
DIMFNSION ENREEDEZ) H Colc

D THENSION XRRKU6}, YERKI(6Y, XBK1(13), YRK1(13) H £oz0

REAL LOGXOA,LOGYOB H [G3C
CCMHOM FSUPF/ IFLD R cCuo
COMMON JFORZSS/I0,DELS,XRKE23),YBKI20),X0NI5C0),YONLISoA),0Y0XCISOIH  (OSE

11 ,ALPHA(SDD) JCAPPALISGS) ySONIS90},PI01AC H  CO6C
COMMONZSUPNS XOA{2) yYCBI2) L 0GXDAI2),,LOGY PR Z)Y H. CG7C
COMMON SNHIGH/ NSPHGMULAST XL ASTE(S0M),YLAST (SO} H  [CEC
COMMPON/SENSES XBUZ2),YE(2) ,A,B,INFLEC #  CCST
COMMON FSPREP/ KPPEP H cice
COMMONJPAC/ PACE,DELSHL H 110
COMMON/TRYFIT/KOIRY TR % V1]

IPITC (YRR oF K1)
PI=3.14159265 H  Cud

1F tIFLD.[C.1) CELSHLZDELS1 ¥ C1SC
DELSIMZDELS] H (16D
DELS2=DELS] H 110
KOUNT=[ H C1EC

12 I11TISTART H  C19C

IF (IFLD.GE.13 DS=DELSZ H (200
KCUNT=KOUNT +1 H rz1r
I=TSTART H C228
XUT=XERKLY) w  [£23c
Y5TSYBPK (L) H Cza0
CEL{Ill FOR SUESSEOUENT TTERATIONS, SKIP Lb INITTALIZATION. H  tose
IF CELLGE+5a0RWLLoLT.~5).AND KOUNT.NELLD 6O FO 57 H  Czel

L=z " H, L2710
Ctitett FL2 FOP ENDPT. CURVATURE HMATCH IS YBRF(6)=20G. H C2ED

B 1S
RIGINAL PAG
O POOR QUALITY



€8

IF (YERK(61-200.) 47,15,40
15 CAP=-AES(XKRK{51)
Lt=-8 .
If (XPRK(ED.NE.999.) GO T0 5D
IF tXPRK43)-WNEJXBRK(2)) GO T0 2C
COLTE( IF THE PT. WHERE CURVATURES MUST MATCH HAS INF IN.

SLOPE,

CUetitl OBTAIN CURVATURE FROM PREVIOQUS SEGHENT*S £ XPONENTS.

IF tXPRK L2} .NE.XBPK{1})} EO TD 25

LL=-3
CEPZ-Z.*A/XBU1)V/B/B
&0 TC sC
23 IF (XPRKAS1.NE«XBRK(4)) GO TD 25
LL=-8
T CAT==Z.8AfX8(1)/B/B
EC TG 5C

25 XFIXFRK{6}.FO.999.1XEPK(E) = CAPPAL{ISTART)

IF (X°RK(6)}.EQeGaa 0P AESIXADK LE)).GFEL.99900,) B0 TL 20

CAP=-ABS{XBRK(&))
650 To 5C
WFITE (6,351

i
n ey

IR WITHDRAWN, DESIRED CUPVATURE CANYT=C. 6P ININTY)
STCP
Creeede FPOINT=PLUS-SLOPE FLAS TS ¥YBRKI6)= -1DC.
42 IF (YPRKUG}+1CD.) S50,4E5,50
45 LL= 5
CLOLICt ADDITIONAL FLAG FOR IMLFCTION-POIKT-PLUS-SLOPE IS
IF(YBPK(Z}4EQelC04) LL=6

35 FOFYATIIHC,3X+99HPEOUEST FOR SPECIFIC CURVATLPE MUST BE MODEFIED ¢

YRRK({3) =

CUITCEFOR INTTIAL GUESS OF UNKNOWN Y AT INFLECTION POINTLUSE ENGPT,
IF(LLLED.6) YBRK(3)= YBRE(2}+ [XBRKA2Y-XBRKC(I 1/ IXERK (2 1=XBRK (4 )14 ¢H

IYERK (4)-YBRKLZ2) )

CEit1cr CREATE 4 DUMHY PCINT TO SEMULATE THE SIVEN SLOPE THROUGH

C (RERKIZ)ILYERK{Z)
YERK{E£)T XBDKtsltt(xBRKI3!+5.)-xaPKl3l! +YBRK(3I)
XERK(EYZ XBRK{(3)+5,

EL BC FL J-1,8 .
- XEK]1 (T Y=XERK(Y)
YEKI1(J+TIZYRRK(J)}
ES CORTINUE .
JF €XDKIE9).NE.XBK1(8)) Go Tp 65
IF (YPKI(E}LT.YBK1€9)}Y GO TO &°
SLOF=-o999%9,
SINATRZ1,.D
SLOPE=99999,
ATCYNDZ9C .
COSATR=C.C
GG 10 €2
60 SLOP=-995045,
SINATD=-140
SLOPEZ-9995¢,
ATCYDR=~9C,
COSATD-EL.C
G¢ Y0 BL
.65 SLOPSIYBKICR)-YBK1¢ L} F/UXBKIt 9I-XBKI1(EY)
SLOPE-ATANISLOP?Y
ATCYDP-SLOPE/PIOLIFPD
IF (XPKILBI-XBK1(9) Y 759,75,75

1CGH
H
A¥YG.H

IIIxIIIIIIIIIIIII::II:::II

xTIIIIIIxx:mzr:xrz:x:mrr:;:

£290
CICoH
£31c
£320
£33e
E34C
€350
£36C
L3790
{3EC
L3990
i Fats
816
cu2c
E430
cayc
[ -1
C4ed
fu7c
CRED

490

£5ac
Cs10
s 2C
£s3C
Es4n
£s55C
560
L5?r
C58[C
590
[elt
ge1c
Ce2C
Ce3r
te4s
T655
CoED
Ca7C-
LeeD
[W.3-4]
cyce
£7icC
c?r2cC
C73C
C740
C750
E76pD
(Y
CT8C
£790
LECE
cgln
cezt
[ein
caut
C&ED


http:X"RK(6).EO.G..OP

a5

69

SLOPE-PI+SLOPE
ATOYDD=-ATDYDD
IrI=1
SINATRZSINESLOPE)
COSATDO=COS{SLOPE)

CONTINUE QF PO

INFLEC = APSCINT(SINATDM)

XoK (e )=XBK11{8)

YBRK (B)=YEK1(a)

D0 B85 J=9413

XP-XBKI{J}-XBKI(B)
YPTYBK1tJI-YBKL(B)

XEK [ JIZXBKI(B)+XP*COSATD+YP#S INATD
YEK{JIZYEKI(B)=XP*STINATD+YPHT OSATD
CONTINUEL

=1

P-1.

XEK {5I1=XBKI8)

YEK (5IYRKLR)

XEK L4 }oXBK1O)

YEK (6 IZYEK Q)
XPK{9)ISXPKI1D)
YEK(QIZYBK (1)
BDELS=DELS1

GSSAVEZDELS
XTMCXRK1(9)
YTH=YBR1(9) -

RIYRK (11}-YPK{&}

ORIGINAL PAGE

oR QU

TOMEGATE{XEX (12)-XBK{11) J/LYRK (12)=YFK(11}}

IF CADS{TOMEGA).LF..S0OD1) TOMEGAZD.
OVEGATATAN{TOMEGA)} ’
XC=XFKLE)+B*TOMEGA

YTZYREK(IL)

ASXL-¥BH(I1)

XT9=X2-XBK (9}

ETAG=YI—-YEK(2)

YE{1ITETAY

Xat1)¥-XIO~ETA9%TOMEGA
XBLZIXO-XBROIZI-TOMEBRSIYI-YRK{13}?
YeE{2YoYD-YSK{13})

BOAZE /A

1f (LL.BLC.5Y GO TO 90

IF (LL.LF+-5) GO T0 105

LL=.

IFIENREED(1Y.6T.0.) PSENREEDL D)
IF{ENPEEDE2Y,6T.0.) Q=ENREEDL 2}
IF{PLTQ.1a) LL=1

IF(0.LE0.1a) LLTLL+2Z

If {LL.FG.8) GO TO 115
X0AC1I)=XEE10/0

YOR (1)-YE(1)/B
LOGXOALL}=ALOGIXON(1))
LOCYOR(I)=ALUGLYOR (1))

IF (XCRK (61} sEQeCeeANDSLL.EGL3) B0 TO 95
IF {LL.NE.ZY GO 7O 110G

18

rTETTITELTTETTEZIIIXNT

EEII:‘IIII'.EIIIIII‘.II'CIIIIITI:IIEII?:II:‘:J:IZIII

cB6l
L8710
ragr
890
t9LL
€513
£520
£930
{94G
(95t
£sel
(970
985
99
1CLO
1c1z
s
iC36
1040
1050
1260
1070
1CEeC
106"
11cS
1115
1120

-113C

1143
1357
11€7
117e
11¢C
11%E
12¢2
1210
1228
123%
1243
1250
1268
1275
12ee
1290
13LE
1310
132¢
1334
1347
135E
136C
1375
1380
1350
14CC
141C
1420


http:X9RK(61.EQ.C..ANDaLL.EQ
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Qk

173

ceeedt

T0

X0A(2)1=XR(2)/A
YOEL2)=¥8(2)/R
LOGXGALZITALOGEXOA( 2))
‘LOBYORIZ)IZALOGLYOR{2)}
GD T0 31oo

L=y

CALL FONISCUP,Q,LLY

G6C TO 115

{ FO° CUPVATURE MATCHy NO ITLRATIOM REGD. BLT ONI EXPONENT HusT=?

1C5 "IFAXEFK{3}.EQeXFRK(L21}PTZ,

CEEILtt OBRTAIN OTHER EXPONENT FROM ENDPOINT CURVATLRE RELATION

110
115

123

125

coeted

145

1eC

‘155

1&C
165
176

IFAXERK{3).EQ.XRRK (41102,

IF(P WEQ. 2.3 G -2.#BE/0APJAZA
IFI0 WEQe 24 WAND., P uNE. 2.} Po-2.%A/CAP/B /O
IF (KOUNT.NF.i} S0 TO 120

YPITE 86+475)P, A, X0,Q4E,YC,08EGA
T=1

TEO=]

XON(IX=XONTTL)

CICN=1./P

PT=B*TOMEGA

DX1=DELS*COSATD

XPIXTH-XRK1(8)}

YPTYTM-YBK]ta)
XTIROT=XBKIEG )+ XP2COSATN+YPRS INATD
XIZXC-X11ROT

YZ¥C-YBK (5)

X=XI-Y:TOMEGA

IF IX.LT.B.0) ¥=3.3
DSMTSON{II-SAN{I~1)
XOEFONSIX/A Y %%P

YOSTONZ(Y/B Y +%Q

€ AVOID €.LE, Gu}##{.LE, 2.)

IF (P.EE.I.Y GO TO 135

IF (X NE.D.) GO TO 137
XAHOAN=OSD9y,

GC T0 14c
XRMOAMZ 1./ X )220 1. ~P) /A%RP

GO TO iag

XNMOANIXNZH[P-1, ) A%4p

IF (Q.GEels} GO TO 158

IF IY.NELC.) GO TO 1%
YNMOENZOg99Q

CC TO 15%
YHHOBMN=C] o /Y34 (1,.-0) /ESS0

60 T0 155

YMMOUNCY =% ¢ 0-1,}/P2%0

FOF YSXOATON+YOBTON=1.

IF (APSUFOFY).LE.1.CE-5) GO FQ 160
FPOFY-Q*YNHOBN-TOMEGA#PRXNMOAN
YNEW=Y-FOFY/FPOFY

Go TO 16%

YACUZY -
IF (ABSEY-YNEW)/YNEW-21E-8} 175,175,170
Y-YNEW

XZXI-Y*TOMEERA

. GG T0 125

]

I’IZIS:‘I:‘.‘Z'E:I:‘I:TI:I‘A‘!"II‘.T."Ev'E:I:IIIIIIIIII-IIIIIIIIIIII

= . S . - - 3 N L

I43r
1447
14%¢
1yed
147C
1geg
14935
1508
1516
1526
1530
154C
150
IGEE
157C
158L
159C
l16GC
l161C
1820
1630
1640
165C
1660
1672
1687
169°C
174
171C
172C
1733
1740
1750
176G
1778
1785
179D
18CC
1817
1827
183¢C
184(
1887
1860
1832
lees
189
1800
1918
19253
1930
1auhG
I¢5LC
1960
197¢€
198
199%


http:I.)**I.LE

175

180

CHtiaetl  AVOIN (JLE. Cal¥2(sLEa Cul)

195

19C
195

215
22%
225

23C

275

24k

253

255

1

YSYNEW
XIXI-Y2:TOMEGA
ETACY

DFLS=DELS? ORIGINAL PAGE IS
OF POOR QUALITY]

IFT tX.LT«Ca?) x-0.0

IF tP.b6EL.1.) GO TO 190

IF (X.NE.Cus) GO TO 18T
XGARMIZ 99999,

G0 7O 195
XOANMITEA/XI3%:(1.-P)

GO0 TO 19F%
XGARPISEX/AY*%F{P—14)

1F 10.GE.1.) G0 TO 20t

IF {Y.RE.C.Y GO TO Z2CD
YCERMI=Z 9999%,

GO TG 212

YORNKIZ (BE/Y¥Y)=xx(l.-0)

GC Y0 21C

YOENMIZ(Y/B IR%(0~1.})
FIZO(XOANKTJ AP
F2SA4YNENPFI/FYRG
F?=TOMEGA#*F 1

IF IX.EG.L.C} GO TD 225

IF t(P.GE.Z+) GO TO 215
FILOXZP=(lo /XX (2, ~P)/ASKE
GC TO z207
FICXZPeXxx{P-2. 1 /A %P

6o TO 23C

IF(PeFQaZa) F10XT2.27 (AN}
IFIP.ITL2.) F10X=0.0

IF (YLEQeCWel) GO TO 240

IF t0.6E.2.} GO TO 235
F2OY=O 1o /YRR ({2,-0) 2B %D
G0 TO 24E
FZOYTO#Y ¥ (02, }/PR4Q

GO T0 24c

IFIQ.FQaZ2.) F20YZ2./1P=%F}
IF(Qa"Ta2a) FE2OY=TW
DENZF2=F 3

IF (DENJNE.D.2Y GO TO 258
DETDXI=9%9%9,

GC TG 255 -
DETRYT=-FI/DEN
DYDXO(IPNI-DETDX]
CIMEPTZ1«-DETNXISTOMEGA

IF (IPNLFQ.ISTART.AMDWZELLE«~5) GO TO 262

COLELEer ELIMINATF CASES OF UNDFFINED CURVATURE

IF CXWEQeDe sAND P oL T2} GO TO 265

JF IY.EQale eANDQWLLT.2.) GC TO 265
G1-(P-1.12F10xX2C1MEPT

SANC1-CEN%C]

SANDZZFI# (0 ~14)¥F20Y2DETOXI =GI%TOREGA)
IF(APS(DETDXIY.6T.1.L 11) DETODXIZ1.C 11
BET=I1 . +DETOXI=%*2)%3%] ,5

CAPPA(IPN) C{SANDZ=SAND1)/DON**2/EKT

L B B ol o i e e - e o sl ol e - ol e ol ol i s s ol i ol e - o e e s el i i e o i i A o e i F‘I ITTITIXTX

2TCC
2C1n
20eh
2C30
2G4 8
2058
20D
2079
ZCeo
G940
Z1ce
2115
21zp
Z13C
214¢
2157
2167
217C
21ED
clst
Z2CC
2210
222C
223G
224C
2250
c26l
22178
2282
2z29¢c
23CC
2312
zZiaz
2337
23kl
2357
2367
2270
22FC
2ISC
eh{r
2410
2820
U3¢
2u4qe
245C
2962
247C
Zur’
2u9¢
25LC
2510
e5at
2537
2540
2550
561



agfanmA

260

265
2712

275

ZAL

285
286

295

303
305

31

72 -

IFiP.FO.z..ﬂND.x.Eo.D.)CAPPAtIPM):-Z.#PIQIA/A
IF(Q-FO.?.-AND-ABS{Y)oLT.l.E”QICAPPl(IPN)Z‘Z.#AIPIFIB
EC To 272 -
IFlP.Eﬂ.z.)CAPPAlIPNI:-Z.*B/QIA/A
Irtc.EO.z.)CAPPA!IPNI:-E.*A!PIBIB

60 T6 27C

CAPPALIPNI=99999,
ALPHAIIPN):ATANtDVDxOIIPNJli?IolBr

YOK{IPN)=XD~XI

YONEIPNITYD-ETA

DY1IZDEILS*SINATD

IF tIFLD.GE.1} GO To@ 275
DS:DELSIII.C+.29*TANHtAESICAPPAtI)Ill

GG To 2es

IF IIFLD.ET.I.aND.rIPN—ISFART’.BT.S} GO TD 28
Ds=DS-PACE*DS

EQ To 29r

DS=DS+145%PACE#DS

IF (DS.ET.DELSHL? DSZDEL SHL

G0 TO 29

IF (ATS(DS-DELS)Y.6T..262DELS) DSSPELS+STGNI« 27*DELS,DS=DELS )

IF (DSeLTeeC2%0DELSZ) DS=.02%prLS2

IFf IIFLD-GT-D-AND.II-ISTAPT).GT-ZDC, Q¢ TO 41C
IF tNSPHG.EQ.CF GO TO 295
FXI:AQS!XLASTINLAST}—XLAST(NLAST—!)!
bXli=nx:
DTI:AFS(YLAST!NLASTI-YL&ST(NLAST—I))
MLAST=NLAST=-1

IF {ARS(GETEXI)=1.1 320,326,350
DYIEBS/SDRT(I.+1.[DETDXI*#2)

IF INSPHG.NE.G) DY1=DX]
YTHZYONC(TII#DY)

IF {YTH-YEKI11)} 3104255,390

ETAZY -¥TM

YZETA

STRAITHT SECTION BETWEEN POINTS 11 AND 12 HUST HAVE SLOPE ABOVE 1

X MAY NOT 8F TESTED AGAINST XEK(11}

XTA#{1s~{Y/PIS*QI*£CIO0ON
XIZX+¥sTOMECA

XTHZXT-X1I

DX1-xTH-XON{1}
UELTAS=SQPT(DYI**Z*"XI**ZI

IF iDELTAS.GT.l.DZ*DS.AND-IPN-NE-loﬁND-NSPHE.FQ-C) GO TO 315

65C TO 39¢

DY1-DS*UYI/DELTAS

60 To 3G:E

DXI=DS/SORT(1,+4DETD XTI %42)

IF (NSPHG.NF.0} O¥1=pY]l

IF {NSPHG.NE-D.AND.TPI.FG-1) Dxi=nx11
XTH:XGNCII*SiGN!DXl,DETDXI)

IF (DFTDXI.EQ.0.)} XTH=XON[I}-DX1
XI=XG~XTM

Y=YC-YONILI}

ZTTIIIIIII!II:IIIIIIIITI

II'.'I'.'I:IIITI‘EIIIIITIIEIIIIIITII.‘J::E:J:I

257¢C
2580
2590
H-1d
Z61t
ze2r
263¢
264t
265¢€
2667
267r
268c
269¢C
2700
z71C
2738
273¢
27yn
27s€
2767
277C
Z7ec
2782
2RTC
281D
2820
c83a
2E47
zesn
286G
2B7C
2e8t
2590
2oLt
2916
2923
293c
2945
298C
2%6¢0
2975
2980
299¢
kol
Irag
3ceg
3cIz
3L4E
3C50
ao el
3r7r
3Zar
3090
21ee
21iC
3125
313C
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=19

73

=XI-Y*TOMEGA

XOATONAR/AIAS ORIGINAL PAGE 1}3
jul i ¢ l((:oazggi[g‘r:?:;tqtﬁ.l**( eLEs Cul OF POOR QUALI

335

340
345

3585

358

3¢S
37¢C
375

395

4o

#15

IF {P.GE.1.} GO TO 340

IF €X.NE.J2.) GO #0 335

XNHOANZOI99%,

GO T0O 345%

ANHOANZ (1. /XI%xl)e~P) /AR%P

G0 TO 345

YNFOANZXax {P=], JSRW%F

IF fo.G6E.1.1 GO0 TO 35%

If (Y.NE.CQ.) GO TO 350

YNHCENZGG99, .

50 TO 360

YNMOBNZU] o /Y)Y # ¥ {1a—01/B¥%C

6C TO0 363

YAMOBNZY 2k (O-1. 1 /R**(Q

FOFY=XORTON+YORTON-1,

If (ATSEFOFY)uLi«l.06-5) 6O TO 365

FPOF YZQ*»YNMOBM=TOMEGAXP*XNMOAN

YNENZY-FOFYZFPOFY

Go 10 370

YNEW=SY

TF (ARSLY-YNEW) /JYNEW-,3f-4) 380,380,375

YZYNEW

GC TO 33C

YZYREW

X=XTI-Y*TOMEGA

YIHZYC-Y

XIZX+Y*TOMEGA

DY1=YTH-YGNII-1)

DYI=YTH-YONII)

DELTASSSORT(DYL*%2Z2+DX I%xz) -
IF (DFLTAS.GTWw1+02%DS ,AND.TIPN .NE,.1,AND.NSPHG EQG.0) B0 TO 385
GG 10 39%

DXLIZCGS*DX1SPELTAS

6¢ To 325

SONtTI=SON(I-]1)1+0SH

DSKZDS

IF INSPHGWNF.C) DSZDOXY .

IF (ARS{YTM-YBKU(11)¥,LT7,.,.002%DS) GO TO &3C

I=1+1

IF t¥YTH-YBK¢11)} 180,395,395

INI=1-1

60 10 45 .
IHI=T

I-I+1
XTH=XBK(11}
TIHI=THI .
IF tIFLD.LE.0.OR.{I~ISTART}.LTL2CG)Y GO TO %1%
JFULIFLDEG.1} PACE=PACE - .25%PACE
IFCIFLO.EQa2) PACEZPACE +.25% PACE
I=ILO-]

GO 10 19

PC 455 J=TLOLIHT

I T T TR ITITI RIS ETTEIII X

Lol R - . e - . - i ol g e e S 2 A - = S o m e S

1140
315C
3160
3trc
316¢
3199
320
2216
322C
3230
324¢
125¢C
3260
3270
3267
3290
336c
321C
1320
133
3345
3350
3360
3372
338"
31390
34C"
341G
32T
3536
3847
345C
34e0
347
3467
149z
35E8
351C
1520
353
354C
355¢
3562
3571
3560
2560
l6oC
61T
362C
3637
3647
365L
3662
z67C
368
3690
37¢8o
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XF=XONIJ)—-XBK1{2}

YP-YONEJI-YRKIL2)

XCK(JI=XBKL(BI*+XP*COSATO~ YP*SINATD
YONC(JITYBK1(2)+XP2SINATD+YP2LOSATD

DEL22-0CLS2

IF (J.MNE-TJHI) GO- TO 445 B -
DESTESTZCIXONL{IHII~XaTI##2+(YONAIHI} ~YHTI%%2 ) 42,5
IF (KCUNT.GT+15C) 60 TOD 445

IF (ARS(DS-DSTESTILT..i¥DS} GO TO u2cC

IF (DSTEST.LT.«01%DS) GG TO 425

IF (IHI.EQ.ILO) GO TG LD

IF (APSIDELS2-DSTFSTIJLT.40013DS) GO TO 435

IF IDSTEST.LY..5*0S) GO 7O 435

IF IDSTEST.GTes5*0S) GO TO 432

coetocy VIA BUTTON 1/5/74
424 TIHI=TIHI+}

425

yg

460
465

Iz3+1

ICNE=TIHI-]

SCN(ITHII=SCNCIONE JY+DSTEST

TTHISTIIHI+]-

IORE=TIHI-1

XOM{IONE Y=x4¥

YON{LIONE  3=vyt

GC TD 445

IF (IFLD.GT.1) 60 TO 435 .
DELS2={FLOATIFHI-ILOY=DELS24DSTESTI/FLOATLIHI+1-IL0}
IF EKOUNTLGEL10) DELSZS(DELSZ#DEL22)/72.0

IZ3t0-]1

60 T0 1C

CELS2-DILS24DSTEST/FLOAT{IHI-TLO)

IF (KOUNT.GEW10} DELSZ-(DELSZ+*DEL221/2.0

IFOIFLD STl o ANDL EDSADEL22) W6T.24) -

1PACC=rACE*U(1 . +DSTEST/DEL22/(FLCAT(IHT - ILG}*(1.+1.5*PACE)#*rL0ATt1u
ZI~TLO=11={01.F) E*PACE)*¥*FLOATCIHT - TLbGr-1.271. S/PACEY)

IFLIFLD.6T, 1. ANDS{DS/DEL22) 46T a2+ IDELS2ZDELE2

¥=1L0-1 N
GO0 10 1C ' )
DELSZ2=.8%DELS?Z
ISILO-1
GO0 TO 12
ALFHAL ZALPHALIY-ATDYDD
IF (ABS(ABSEALPHALJY)I=9Ga)4lEl.CF-4) GO TO 45C
DYOXOUJI=TANCALPHALJI#PIO1ED)
GO TO 455

S DYGXO(JIZEIGN(999. s ALPHA(J)}}

CONTINUE

IHI-TAONE

IF (KOUMTLCT.IS0Y WPITE {64 QBD)(XPRK(IUB),YFRKIIUK].IUB I'y51
DELS1zDE

IF tIFLD.E0.0) DELSI=1.1%Ds%

IF (DELS1.GTwDELSZWAND.TFLOLLELIINELSITNELS2

DC 865 JSILG,IHY

IF tJ.EQal} 60 TO 46C A
SON!JI:SON!J-I)*SORT(fXON!J)—XON!J-Il)**Z*(YﬂNIJ)-YONiJ-lll*‘Z!
GC TO 465

SONtJI=G.0

CONTINUE

o S A i o i e 1 i e i i i e e :IIIII‘::L’T:I:::I'CIII'II

FEFYTrrstTxrrr: FTrrrIrIrTrT Tt T ox

171%
iy2C
3730
37uLC
2750

Z76L

370
3782
3757
kf:15]o
381C
1azc
2830
lg4c
k$:3-30
I8&C
ie70C
88
3890
39CC
3%1C
3920
2930
3940
395C
3%60C
3970
3980
I99_
groe
ucic
ugzp
§C3C
yE4r
4Z5C
yoeD
4070
ypeh

4CSC
431CE
y11C
412c
4130
4:40
'S §:32}
4iep
4170
ylec
Y190
4250
4210
4223
4237
4245
§250
42¢80
427"


http:DELSJ:I:1.DS
http:KOuNT.CT
http:6).)1.S/p.CE
http:KOUNT.GE.10
http:IDSTEST.7T
http:DSTEST.L7
http:APS(DELS2-DSTFST].LT
http:APStS-DSTEST).LT

5

WRITE (6,4B5)KOUNT H
URITE (6,490 )IDELSING,DELS2,DELSY,DSTEST H
IF CIFLD.GT.0) URITE (6,4TOACE H
470 FOPMAT(IH+ 87X, *FINAL PACET * ,F8,5) H
TE=7 H
XB8413=p H
XE(2)=C H
XDIF=XBREK(4)-XBRK(5) H
IFCABSIXOTIF3oLT . isE«15) YDIF-SIGN{1.,E~15,XDIF ) H
DYDXGLIE-1)=tYBRK (5 )-YBRKI5}) FUDIF H
TF(ABS{DYDXOCI0-11)+671+99999. JDYGXOE(IC—1)=SIEN(99599.,DYDXOITIC- l)lh
ALPHA(IG-1)TATANCDYDXO0(IG-11}/PI01BD
TFICAPPACION-11.EQ.0..AND P.ED. 2..Ann.u.zo.2.:cappntxn 1)-—2.sA/PJ=H
17p H
RETURN ) H
H
H

475 FORMATLIX/UX HHP = LE16.B3suXy 4HA = 2E16.8,TH SHXE = JFlé.B8/4X,4H0 H
12 ¢E16.80X44HE = $E16aBsTX9SHYD = 4E164843Xy EHOMEGA = 4E£16.8/1X) H

48~ FORKAT (iHO,6CHTHES SET OF DATA EXCEEDEN ISOITERATIONS CALCULATIOKRH
18 STOPPED/SY ,UHXBRK ,SX o UHYERK /EX,IP10E 1543}

4es FORFMAT [1X,5X, I3,2x'13HITERATIDNS-—*)

497 FOFMAY (6X,10HDELS TN = ,FB.543X,THDELS = +FBs543X:11HDELS OUT =
1FF.5,3X,SHOSTEST = ,F 8451
ErD

raT XTI X

ORIGINAL PAGE IS
OF POOR QUALITY

428

4291
43Ct
521
432
433¢
B3y
435C
436C
437¢C
4387
4250
45CC

T 4y1c

4q2¢g
4831
ny4c
gy 5T
G4el
447¢
uyge
yuor
4scC
4510
45377
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SUBROUTINE FONISO(P.Q,LL)

I

Crotctreqeneeeateqeeeateyoeetctqetqeceareeree et tencaeecoeesoeeerons(y

OO0 MNONNa o

FOR TwE BI-SUPERELLIPSEL FIP,Q) = (XJAV*3P 4+ (Y/R)#*T — ]

IF L = AND GIVEN FIND
1 CyXlgYl - [

2 PeX1,Y1 ¢

3 X1,Y1.X2,Y2 P ANE @

4 LX1,71 P = LN
5 " X14Y24SLOPF AT(X1,Yl} P AND @

6 X1, ITINFLECTION PY, P,Q.AND Y1

PLUS SLOPE AT ixi, 1}

REAL LOGXOA,LOGYOQR

DIMENSION OX(2),0Y(2)

COMMONSTRYFIT/KOUNT .
COHMON /HAINY XINLLID) 2 YTINULG) 4BELSMX4PI024DELS],THUB
COMMOA/SUPN/ XORI2),YOBUIZ),LOGX0At2Y,LOGYORI Z)
CCHHOMZSENSES Xt2),¥Y{2),A.B, INFLEC

_ DATA JOL/.1E-6/
YIZY (D)

13

15

5

qz

T 45

XT=X(1)
OX{1)= XINI3Z)

OXE2IXIN(H )

OYL13= YINIZ)

GY{21ZYINCE

0 2C I=142

IF (KOUNT.GT.1) 60 TO 2°

If tT.EQ42.ANDJLL.NE«3)} 60 To 20
0A= XOAIT)

0E= YOE{I}

TIF ((CE+DA)LLE.1.CY 6O TO 13
IF (OR.GE+130+0Re0AW6E.1.C) GO TO I5
60 TO 20

WRITE (6,9930X(T)40Y(I)

G0 TO 2C

WRITE £6,8530X¢T),0Y(I)

sTo®

CONTINUE

IF (LL.ML.6Y GO TO 25

P-1.5

0.5

IF {Lt.NE.6) GO TO 32

YOR 13z Y2y sP
LOGYOR(1)=ALOG(YOR(1) )
XOALIIZXLID2A
LOGXOA{1)=ALOG(X0AL1))
XCATPIZ XDA{]1)e=2P

YOBTOIZ YOB(1}2+Q

DFDPAI= XOATPLSLOGXO0A(1)

FI1= x0ATP3 + YOBTO1l -1.
DFDOA] = YOBTOI*LOGYQOR(1)

G0 TO (55,60,35,565,7L,708,LL
XO0ATP2 = XOAL2)#3P

YOETQ2 = YOR({2)#0

DFDOA? = YOBRTO2 * LOGYORLZ)
F2 = YOATPZ *+ YDBTQ2 - ].
DFDPAZ = XOATPZ*LOGX0A (2)

OGN = (FI1%DFDPAZ2/IDFDQA2$DFDPA 1)-F2/DFDOA2Y/(1; - TFDPA2+DFDOAL/ (OF

1IDPAI#DFDQAZY) + O
Ph SL(C-QNI=*DFDGAL -F1)/DFDPAL '+ P
TESTP-ABSIPN-PI/P =-TOL
TESTOZARS(QN-Q} /0 -TOL
Q=0N

[

1
I
1
-I..
1
1
1
1
I
I
T
1
)
1
X
1
I
I
3
I
I
I
I
1
I
I
T
I
I
I
1
1
1
I
1
1
1
1
1
I
1
I
I
I
I
I
1
i
I
I
1
1
b
I
1
1
1
I
1
1
1
1

3

teLr
{01g
£o2s
ce3s
Ccag
LG5C
Loe0
cave
£cer
te9o
L1Ce
118
£120
E13C
01ug
C15C
£160
17z
c1sn
C1%G
€2EQ
£z210
£223
€23z
Z2qp
c250
r2ec
627C
CZEG
2263
L3C0
£310
c32e
£330
E34C
C350
t3er
£37C
£385
395
cucs
tyi1c
Luzn
ou3c
T44C
gust
Cu60
Tyl
CHES
Lesc
LSCY
Cs1e
rE2C

gsup
34
C567
Cce75
Cs58Q
tisg
£ers
ce1c
Leza.
Ce3L
c6al


http:LL.NE.61
http:G(OR.COqI.0.0.OA.SE.I.C2

56 RETURM
S5 PA= -F1/0DFDPAL + P

€0 ON= -FI/DFDGA1 +Q

77

P-PN
IF {TESTP+6TeDeDRTESTLLGT ) GO TO 25

FTESTP-ARS(PN-P}/P -TOL
PPN
IF (TESTP) 50,25,25

zizzo:nasmu-mm ~TOL ORIG.IN'AL PAG_E-{T:@
gin&;:igrsészg;ﬁ&;?oan) OF POOR QUAL

PR==F1/(DFDPA1+DFPOAL) +P

TESYPZ ABSIPN-P}/P -TOL

PZPN

Q=P

IF {TESTP) 50,25,25

BYDXz (¥Y(2)-YI YZ72(X(2)-XI 1}
F2=0YDX+ P*xCATPI#Y(1)/0/YOBTOQI/X(1)
EQCALDS - P*XOATPI*YL1)/0/Y03TOI/%t1)

DFDoaAzZ= = CALOGIBY-1+/0-ALOGIY{1)))*EDCALD
OFDPAzZ= — [1a/P —ALOGUA)+ ALOG(X{1}})EQCALD
IF [LL.L0.6) CO YO 75

GC T0 42

EQCALDS ~ P*XQATPI#Y{1)/0/YOBTOL1/X(1})

GZF2

DEODP- DFDPAZ
DEDQ= DFDOAZ
H = EOCALD#t(P-14 1/ XE1)4((1.~0)/Y(1))IXEOCALD)
prop = EBC#LD*([P—I-II!lI)*I(1-—&)!7!1l]fEDC!LDl*ll-lP-&LOGGAI*ALI
106X {11 b #EOCALD®(Y W/ X (1) 1. -RI/Y(LYEQCALD¥( 1./P-ALOGLA) ¢+ ALGE]
ZEX{1Iny 1
DEDC :_EOCALD*!(P~1.)l!l!)4Cll.'OiIY(l))#EOC#LD)tl~1.lQ+ALDG!Pl-AI
JLGG(YIII)I+EDCALD*l—EOCALDIVl11+I(1.—0!!Yill)#EOCALD*I'I.IO*ELOE(BI
Z¥=ALOCAY L1 D)) . 2
DFOY= Q/Y(1)Y*YQRTOL
IFCINFLECLEQ I)BFDY=P/XI1)+XOATP]
DCDY= EOCALD*{Q~1.3/Y{1)
IF{IKFLECEQ.1}
1 DEDY=EOCALD=t1.-P) /X(1)
ECCAEZ22 4 #EOQCALD .
DHD Y= EOCALD#IEfP-IoIIX[1)+(l1-~QlIY(1))*EOCA{Z]*(1--01!?!1)*EUC#LI

-

bk bt ot b el B b

1D*¢0=2.)/¥11) VL)) 1
IF(IMFLEC.EQ.1) 1
1 THDYZEOCALD/X{1)*E P-1 434 (EP=2,0/X (1142 SEOCALD*({],~03}/Y]
el 1
HRDNSK:DFDPAI*(DEDO#DHDY—DGDVtDHDOl*DFDQAI*(’GDP*DHDY-DGDY*DHDPif 1
IDFDY#* (DEDP*NHDQ -DGDQ*DHDP) I
ﬂN:Of(FI#(DGDP*DHU!-DGDYtDHDP)*E#tDFDPAI*DHDY—DFDY*DHDPI*H*(DFDPAII
1oGGDY-DFDY*DEDP Y ) FURONSK 1

PN:P+I—F1*IDEDD*DHDY-DGHY*DHDO!95#(DFDOAI#DHEY—DFDYtDHDQI-H*iDFDQAI
11+pCDY-DFOY#DGDC) ) FWRONSK

YASYUI) 4 (DHDP*{ P-PNY+DHDQ* (0~ ON¥-H ) JOHDY
IFLINFLECLEQ.2)

bl e =

1 YNSX (1) +(DHDP*[P=-PN}+DHOO* (G—-QN) -} )/DHDY
TESTYZAESUYN-Y(1)3/Y(1) - 1.E-DS
IF{INFLEC.EQ.1)

Ll e e el e e el e N N N N

CEST
Leet
£67¢
o :3:14
of 114
C7CYr
c7ic
£ya2e
E73IC
C74C
CIsE
£760
C770
L7858
£798
cere
Celr
cB26
£83c
LBYD
£BAT
C8e&n

LeTT

Cesl
L8890
£occ
£912
{922
Coze

,L%40

C95C
L9670
ts1o
£sac
-1 -He
1cCo
1613
1c2c
1t36
1040
158G
10670
1cve
1080
10s0
11C6
111G
112C
113C
114¢
115¢C
1160
117%
1180
118t
1206
1217


http:IFIINFLEC.EO.ll
http:50,25.25

8 .

1 TESTYZAPS tYN=X{1) }/Xt1) - 3 .E-OS I
IFLINFLEC.NE,]1 3 Y(1)=YN .. “ 1
IF{INFLEC.EQ.1) I

IXC1¥=YN 1
1F (TESYY) 45,45,80 . I

£n QzaN - . . I
PPN i
60 16 25 _ ) i

85 FORMAT(1HD,42M YHIS POINT IS OUTSIDE YHE MAGIC TRIANGLE,.2E315.4/ 1

z ' 52H]

1 TRIS CONDITION IS NOT VALID FOR ANY CASE. REVISE ) 1

90 FORMATI1HO40ZH THIS POINT IS BELOV THE HAGIC TRIANGLE.42E15 44521

14 THIS CONDTTION IS VALID ONLY FOR THE BISUPERELLIPSE/T2H HITH INFI
ILICTIONEP OR O LESS THAN 1.)e SUCH A CURVE HAS BEEN GENERATED LI §
C(ll(tttl((i(tl(!tlttt!tl!llltt(l(ttt(ll!lllttltllI((l(llttllli(t[t(!tl(l
EAD ’ I

1228
122¢
1249
1259
1260
1279
1zep
1200
13¢n
121p
1220
1330
1340
1350
136f
137c


http:IF(TNFLEC.EO.yl
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[sBa N sl

g N uNsl

13

15
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SUBROUTINE CUBIC (tH)

FIT & cUBIC BETHEEN 2 STRAIGHT LINES =- RESTRICTION == THE STRAIGHJ

LINES CANNOT BE -WERTICAL

DIHENSION AA{t9,4)s EBU4)

COMMON FMATIN/ XINE10) ,YIN(18) ,DELSMX,PI024DELS1,4HUB

COMMON IFOR3SSIID,DELS.!BFl23!,TBK(25!,!0”(5:0!,?ONCSODl,DVQKDISUE

1V ALPHACSCDY ,CAPPALSODY,SON{500)4PTIO1BD
CCHMON 7557 NBDY14NEODYZ,TYPBDY NBDYS
DELSTIN=DELS]
DELS=DELS1
KOUNT=0 -
X=K~1

_KSTART=K
X2TXTNE2)
X3TXINED)
Y22YINL2) (jf
YIZYINEZ)
SLOP2=(YINCU}-YIIF{XINI4) -3}

SETUP 4 X &4 MATRIX OF COEFFICIFNTS

AAL1,1321.D
AAC1,2)=X2 -
REL1,30=X25X2
ARCY,HY¥TX2%%3
Adt2,18=L .0
AACZ42321.0
AMLZ,3)=2,0%X2

AAL 2,437 3. 04X 2%82
AS03,12=1.0
AAL3,2)=X3

AALZ,TITX 3442
ARL3,4)=X3%23

Abl e300

ARCH,2¥=1.0

ARtH,3)T2 ,08X3

AACH g4I =3 ¢SHX3%%2

ne 10 Iiz1,4

CONTINUE -

SETUP VECTOR OF ORIBINAL CONSTA?%S‘—- BB

BEC13)-Y2
BELZ)SLYZ-YINCLID}/(XZ=-XIN(1))
perl2)-¥3
BREBLUDISLYINIG)~Y3) ZUXINLYI-XT)
NSIMTY
KSIM=T
CALL SIMO (AA,BB, NSIH,KG}H)
D=BB (1}
C=BRt2Z)
AZBE {4)
czBRtZ)
BIERLI)
K=KSTART
KOUNTZKQUNT +]
XONTK+2)=XIN(2)

jfngRJJ
P00

CﬁjﬁJJYfY

I A N R N N R I R T O I I S I I I T I A A N N LN L

[y 2N
ccin

~Lcac

Le3n
cosg
£esc
CGeC
LETC

cosd -

cesec

. G1E0
" riio

£123
c13e
£l40
€150
Ci60
ci7o
C18C
0195
£z2co
c21e
cz20
c230
L2ac
£zs90
€260
£272
czec
£299
£3co
C3ir
€325
£31r
£36g
L350
£362
C37c
C3€7
£390
C4GD
€410
€420
C43C
Chan
C4se
Caen
E4 73
C4EC
casc
CSEC0
£51C
cezz
£53¢
csun
C55¢
€560
Cs756
LSRG
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YOK (H+1)=YINIZ)
DYDXOCK+1) =3, OFASXONEK+1) 522+ 2, OB XON(K+104C  °
CAPPALK+1)=(6.0%A+XONEK+1)42, C4B )/ L1, C+DYDXCIK+] I9+2 ) 421 .5
ALPHA K1 )-ATANC(DYDXQ(K*+1})
DSTDELS /11,042 TANHIABSICAPPAIK+1)3))
20 K=IK+1
DXKFP1=0S/{SORT(1.0+DYDXOEK}))
IF (XIME3).LT.XIN(2Y) DXKP1=-DXKP1
* XONTK41)TXONIK) +0XKPL ’
YONIK4] I A XON(K+]1 ) #+I+BEXON{ K+ 1 #¥2+CaXON(K 1114D
BYDXOUK+1)=3a00 AXONCK+I) %32+ 2 ,DSE*XON (K414
CAPPACK4 1 1= U6 . 02X ONIK413 42, D4R/ 01 . 04DYDXCIKS] 1442 b2],5)
OSSDELS/ (1404, 25 TANHIABSICAPPALK+12) )]
ALPHACK+1}=ATANIDYDX0{K+1})
SCNIK+1)-SONTKI+SORTLCXONCK+1 I -XONTK ) 424 CY CHIK* T E-YONIK } ) 5%2)
IF (SLOP2.6T7.1.0) GO To 25
IF CXTNt4).GE.X3LAND. XON(K+1) GToX3} GO TO 3¢
IF (XINCY)aLToX34AND.XONIK+1) JLELX3) 60 T0 3;
60 To 20
25 TF SYIN(H)LBELY3.AND, YONIK+I) .GT.¥3) GG TO 3:
TF CYINIUD L T.Y3ANDLYON{K«I)} LE.¥3) GO To 3:
60 To 20
33 IF (KCUNT.GT,100) 60 Y0 55
. DELSSIDELS
DSTESTZ I AXONIK+1)-XIN(I)I®e24 (YONCK#T)-YIN{S I I2t2 b4 5
IF (APS(DS-DSTESTILLT..01%DS} GO TO 35
IF EDSTESTeLT.sC12DS) GO YO 43 -
IF (DSTEST-.5#DS) 50,45 ,45
X5 K=K-1
43 XONEK+1I=XIN(3)
YONEK+1I=YIN{3)
G0 TG 55
45 DELS=DELS#(NS-DSTESTI/FLOATIK-1~-KSTART)
IF (KOUNT.6L.10) DELSZ(DELS4DELSS)IZZ.D
€0 To 15
%3 DELS=DILS~DSTEST/FLOATI(K~KSTART}
IF tKOUNTLBE.10) DELSTUDELS+DELSSI/ 2.5
Goe TO 15
55 DELS1zDS=1,.2
1F (DELS1.GT.DELSY DELSI=NELS
MRTTE €6,65YKOUNT,A40,C.D ~
WPITE (6,703DFLSIN,NELS ;DELS] 4DSTEST
KEKDZTK+1 -
KSTART-KSTART +1
DO 60 I=KSTARTHKEND
. BLPHACIIZALPHALIN/PTOL1BD . -
60 COMTINUE
RETURM

65 FORMAT UIHD»2XpThy2Xs1GHITERATIONS 42X o4 HA = L1PEIZe5 42X 34HE = 4 1PEJ

T 112.542XyHHC = 2IPE12,.5,2X,4HD = L1PF12.5) o

73 FORHAT (3X,10HDELS IN = 4FB8.5,3X,THDELS = ,F8.E43X,11HDELS OUT = ,J
1IFPaS 43Xy PHDSTEST = ,FB.5) i e J
END N

LLLLLLLLLLLLLLLLLLLLLLLL:.L:.Lr..t_f_Lc.c.'c..r_.r_!_'l'...f_!'..f_t_r_Lc_,g:_LL

[59G
L6060
£610
£620
£630
reus
£650
CE60
0670
C6EC
£69C
C7Ce
€710
oT2n
£73cC
L7480
£75C
CTe0
£77¢
C7ér
£79¢C
Ceco
z819
cezr
£a3o
£840
resc
Ceeo
£870
cesg
£89D
coco
toic
£e20
C535
Lok
Cose
£96L
£e7p
rysn
covn
1cer
ic1o
1czo
1038
1040
1£59
1060
1c70
10en
1090
11€0
1110
1120
1135


http:KOUNT.GB.10
http:IDSTEST.LT
http:IAPS(OS-tSTsI.LT
http:IYINI'I.LT.Y.AND.YONIK-I.)LE.Y3
http:IYINI'lI.GE
http:XINJ).LT.X3.AND.XON(K+I).tE.X3
http:XTN1'0.GE.X3.ANO.XON(K+I),GT.X3
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STEROUTINE LEM .IK)
SHRROUTINF Y0 CALCULATE PpINTS ON A LEMNISCATE

COMMOY FFOR35S/ID,DELS XBKI233 4YRK{20) 4 XON{5 L), Y CNESD0) 4BYDXCE(ET S
13 4ALPHA(SGD Y, CAPPALSCO),SONI(S00Y,PI0LES
COMMON 7SS/ NBDY1,NBODY2,TYP3DY,NBDYS
CCHHON FHAINS XTNCU10) .,YIN(10) DELSHX 4PI0Z4DE LSk, ] HUB
GELSIK=DFL51
K=K-~1
KSFART=K
DELS=DELS1
KOUNT=C
IF (YIN[1}.EQ.YINE2}} GO TO 33
IF (XINE1).FQ.XIN{Z2}} 6O TO 10
SLOPEZ{YINCZY-YINCIIIZUXINE2Y -XINLI)D
ARGT=-TAN{SLOPE)
GO TO 15
13 SLOPE=99G9%.
AROCT=-PIOZ
15 DC 22 IROT=1,43
YE=YIN{TROT)
XINCTROTITXN#COSLAROTI-YINUIIROTI#SINLAROT )
20 YINCIROTICXN®SIK(ARCTI®YINCIROTI®COS{AROT?
75 K=HSTART .
3 XONEIK+13ZXINC2)
THETMXSATAN (ABS (IYINCII-YINIZ MIZEXIN(3)-XINI201 D)
ATSORTEO(XINEZI-XINE2) 3824 (Y IN(Z)-YINIZ))#e2) /€2 .CHSINIZO*THE TMX
111
YCNUIK+1IZYINER)
CAPPA(K+112G,.0
DYDXOIK+413}=2,0
ALPHAIK+11=9,0C
KOUNTSKOUNT+1 ’ :
Deonrralft® © . ORIGINAL PAGE b
DIHCT=DS 22 /A9 2 OF POOR QUALITY
THET=DTHET#.5
35 R-A®SORTUZ2*SIN(2.0+THETI}
DSCHFK=R=COS(THLT)
IF {GSCHEK.6T.1.1#D5) GO TO 4C
IF {DLCHEK+LTee%20SY 60 TO 45
DELS=NS
6C TO 5C
4% JHET=THET-.02#%DTHET
GG TO 3% o
45 THET=THET+.22*DTHET
60 TO 3%
50 K=K+1
55 RoAXSORT{Z.I%SINI{2.0¥THETY )
XCNIK+1¥=XIN{2Y-R*COS{THET)
YEHCKAIISYTN{2I+R*SINITHFT)
SON{K+1Y=SON(KI+SORTLIXONIK+2 J—XONIK) )42+ {YCN{K4 1) -YONIK) }¥%27)
IF {AZSISONTK+1)-SON(KY}.6T+1.05%DS) GO TO 6C
IF CARSISON(K+1)-SON(K) )L T+495%D5F 60 TO &5
Go To 72
60 THET=THET—oD2#DTHET
G0 T0 55
65 FHET=THET+.D2%0THEY

Ll ol ol ol ol o o ol ol ol

“PFFFFFPFFFFPFFFFPFFFFFFPPFFPFFFPPPFPFFFFFFFP

LeLe
caic
PP
EC3E
[ a)-Re]
fcse
cCe”
ecro
LGRS
£C90
£162
£116
T1z3
130
Clun
€159
C1en
c17C
G160
£190
£26C
£210
K220
€23¢
£z47
L2ss
cz6n
E27C
(286
r2e0
£3co
c3i0
c3ze
Li3c
C3IL0
£350
L267
317
£igr
c3sC
[age
£41C
Cu2c
cu3g
cur
£45C
CHED
ty7c
- 310
cust
gsCe
rs1e
£s2e
£532
CEun
£557
CSET
cs7C
C5as
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"

=

25

~r
poyes

125
112

C
C

GC TO 55

"DYCXETk+1I==TAN{3.0%THET)
ALPHATR+1)=-3,0%THET

CIMPPRAIK+13-3,0#SOPTISINI2 . GH¥THETI/2.01 /A

DE=DELS/SORTUI.O+ABS(CAPPALK+1}1]

IF C(ARS(DS=DSSAVE) W6T..25¢DSSAVE) DSCDSSAVE+ STIGNU.25%DSSAVE ,DS=D55S

1AVE?} -
BISAVIZDS

ODTHETZDS¥SOPTISINE2.G%THET} /2 .21 /K

THET=THET+DTHET

IfF CTHET.LE.TH: THX) GO TO 572
TF (KOUNT.EY.50) 60 TO 95
DSTEST:ItXDNtK*l)—XIN!E)I**E*lYDN(H*l)-YIHt31)**2)**.5.
IF (DSTEST.GT.DS) GO TO o

IF {DSTESTW4LT..CO21#%0S) GO TO 75
IF fOSTFST-.5%DS) BG,85,87

YOR M1 )TYINLZ)
ACNAKALITXINES)
68 T0 <8

DELS=DELS-DSTEST/FLOATI(K+1-KSTAFT)

GO TO 25

DELSSDELS+DSTEST/FLOATIK+1-KS TART)

GC Tp 25
DELS=.e=DELS

EC TO 25
DFLEI-OS*1.2

IF (3ELS1.GT.DELS)

DELSI=DELS

HEITE IG,IIEIKOUNT.THETHXPA
WPITE (641Z2)DELSIN,DELS,DELS1,DSTEST

KELDZK+]
KSTARTZKSTART +1

IF CYTNU2).EC.YINI1Y) 6O TO 105
DO 127 KROT=K3 TARTSKEMD

XNZXONEKROT)

AR CKROTISXN#COSCAROT I+YON(KROTY®SIN(ARDOT}
YONUKFOTICYON(KROTI#COSIAROT) —XMESINLAROT)

ALPHALIKROT) CALPHAIKROTI-AROT
DYCXOIKRQTI-TANTALPHACKPOT )}

CONTINUE

DO 117 KALSKSTAPT,KEND

ALPHA(KAL)ZTALPHAtKALY/PI01EN

RFTURK

© 115 FORMAT £3X473,2X,13HITEPATION S~—— 43X, 13HTHETHXCALC = sF10.543X,8H4A

1CALC - L,F10.%8)

122 FORFAT E3X,10HDELS TN = ,F8.5,3X,7HDELS

IF8.5,7%,9HDSTEST =

EnD

1FELE)

1F59513x111HDEL5 oUT =

r

~rreere

L e A ol ol ol ol o o ol e R o e e [ndi ol ol ol ol i o ol udl ol

N
felg
61t
- Yy
L6
teyr
LOEE

FELT
{670
68T
Teer

A f iy

e 3 ¥ o
LT2C
£
~74l
L1580
1767
o iy
L78C
£79C
TRLC
Laip
£e2z2e
TRIC
LBy
CBES
CEen
L L
CAaprC
cesc
oy
91
£9259
c93C
-]
C85¢
I9ELC
o ]
98l
LosC
oo
1CIC
1c2c
1c3n
1oul
o
1262
1272
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SUBFOUTINE MIRROR (K,YCL)

THIS SUBROUTINE MIRRORS THE HUR YO0 OBTAIN THE POINYTS ON SHROUD

USED FerR 22Y - 2-D JINLETS

CORMON JFORISS/TOLDELS  XBK (2D ), YEKI20) 4 XONEEITY, YENLEDD)Y,DYDXOLS0E

1) yALPHAISOD Yy CAPPALSOD ) 4SONISTOD)PI012G
COMMON /557 NEDY)1 +NEQDY2,TYPRDYNPDYS
D0 1T JT1,NRDY2
K=K+1
ISTARS]+NEDY]~J
XONIKISXONI{ISTAR)
YCN(KIZ2 . CeYOL-YONLITSTAR)
CAPPAIK)Z~CAPPAIISTAK)
DYOXO(K)=-DYDXOLISTAR]
ALPHAIK)Z=ALPHAEISTAR)
SONLKIZSONLTSTAR)
CONTINUE
WRITE {64153YCL
RETUPRN

ORIGINAL, PAGE IS
OF POOR QUALITY

FORMATEI4HCHUR MIRRORED YNTO Y CENTERLINE = ,FB.3}
ERD

AETXTTIXEITXTIXEXTXTETIRX TR

x

ELCE
(Cl1o
CLze
£o3c
ceue
[Cst
ECel
gein
CCael
Leec

T C1GG

110
cize
t13p
jap L 18
(-1
£160
Lize
C1EG
c1ea
£2cc6

£2z0



-
Coess e GENERATES DATA FILES FOR ,ON=BODY POINTS, :

Celaaos INITIALIZE PROGRAM,
IG 0O 15 IT14NSMAX
15 Z(I¥ZEMPTY

Cedsa s IRPUT BUDY POINTS AND BCDY TYPE. ®
20 READ INTN,BODYIN)

28 ms=T . .
3C°541)381

CosesaSFT UP DERIVATIVES + CUPVATURES.

I5 DZCIY-DZTRP(S,Z,5(1),NS)

L] ClIl'AIPAClCONJG(U?(I3)#022!/CAB¢(D?III1##1

Coesvs INPUT AUXTLLIARY {CONTROLY DATA.
4t

1),ALPHAISDQI,CAPPA!SGE)gSONISrDIgPIOIBC

1

‘REAL X367, Y3000, b CIB"D}.Sl LYy SPL4DC)

SUBROUTINE XYCALCCKSTART,KZ,NIN)
== XYCALC --

INTEGER SGEW

COMPLFX ZE3ZC)4DZT 320 4D22472 yFZTRP,DZTRF

LOGICAL THIN,EVEN, SPGEN,DONE

CONMON/SEGNO/NSEGyd

COMMDN SMAIN/ XIN!IE)pY!N(IOI,DFLSHX,PIOZ,DELSl,IHuB
COMMON ZSPGENC/ AyDSHAX¢RMAX yTHIN,RB, THIh.DSEMD
COMMON FFORISS/IO,DELS,XBK(2J),YPKIZ2D) sXONL5(S), YONISLEY 4 DYDX 0L SGE

DATA NSHAX NSS,EMPTY 0NFI3QD,ZGG,1.9EZC,1.00317

NAMELIST /BODYIN/ 2,51

KAKELIST ZAUXIN/ A,USHAY,RHAX.THIN BaNFIN,SP, NSP, PSEND ,DONE,
EVEN, THIN-

rEIPTrreTrEIIETERLLRE

S51=C.0
AVAXZUDD

Az. 17
DSMAXZDELSMY
TEINZ.FALSE.
RFAXZ1.2
DSEND=DSHAX
DONE=.FALSE.
EVEM-.FALSE .
R 43
TFINZ=Z,1
NFIN=5

NSPIT

NC 25 TT14NSMAX
IT IPSALUZIIM)LEQ.EFPTY) GO TO 3G

IBAD=SEENTS 42 NS}
IF (IFAD.NE.C) WRITE (56,1251 RAD

¢ 35 ¥=1,N¢

No 4¢ I=1,NS
D2Z-DZTRPESsDZ+SITF ¢ NSY

READ (NIN,AUXIN)

IF {RFIN.EQ.C} NFIN=NS
SFIN=SINFIN)
DSKAXZABAX ] (DSMAX,DSEND)
IF {EVEN) GO TO 50

ZZ?ZZZEZZz22227?2722772zzzzrzz227Z?zzzzrr

£LCG
tcic
Ltez2n
£L20
Lean
IC50
cCer
LL75
=rag
“Cea
cico
110
CizG
130
ciar
CisL
Ciaf
Ci1io
Cign
£i9p
£20E
cz1re
cz2c
23z
cz2ut
ra2sg
£262
£276
Z2ED
[ d-Ty
c3ce
£215
ok 328
ri3za
r3gg
L35
36t
C3I7L
C3&5
£L3se
M ¢
c41n
£y25
430
T
CY50
{46C
(3 bt
WUE: e
tyse

.L5eh

rs1r
rsa2n
L53n
(542
LS50
E56C
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N TS50
Cew...GENERATE BODRY POINTS GN A SFGHENT, N L[580
IF l.NOT.SPGEN(S,Z,C'NS,SP,NSP,SFIN,NHAX), GC TO 130 M Tsel

EC 10 8D L LBLT

’ N 617
Coeee-GENERATE UPPER AND LOWER SURFACES TOSBETHER (EVEN}Y. A L8295
57 SHMALF=SFIN/Z.0 N fe3C
IF (NSP.LT.1) GO TO 55 K C 264D

IF (SP(NSP).GE.SHALF/ONFY GO TO 67 N [ESE

55 TF (4NOT+SPGENCSysZsCyNSySP,NSP ,SHALF JNMAX)) €0 TO 142 N Leet
60 SREMZ(SFIN=SP(NSP))/ONE K BT
DC &5 I-1,.N6P N [0

IF (SE{I).6E.SREM} GO TO 7T N feel

65 CONTINUE N c7gn
G0 TO 1uC X C710

77 IF INSP+I-1,.GT.NMAXY ED TO 150 [ g72¢
75 I=i-1 % C73%
IF (1.L.T7.1} 60 TO BC N C74C
NEP=NSP+1 PO 1Y:)
SPINSCI=SFIN-SP () ORIGINAL PAGE IS &  £76C

GO TO 75 R N 770

#* POOR QUALITY voochis

Cesess TEST FOP FINISH K C797
£C IF {GONE) GO TO 85 N carc
Go TO 4% N C8ln

%  C©B20

Couees OUTPUT RESULTINE ON-BOUY POINTSa N CB3C
85 DD 97 1=1,NSP Kk Ceap
ZZoFZTRPUS 37 ,5P (1) NS ) N CBSD
DZUTII=DZTRP{5,Z+SP LT} NS} H  C86Y
D2ZZDZTRPIS,D2Z,SPII),KS} N £BIT
CA1)= ATHAGICONJGIDZET) I*DN27) /CARSIDZ 1)) +23 ¥ LBES

X1 1=PEALIZZ) % L89f

93 Y (I }=ATHAGLZZ) N r£eoD
KI1=KSTART A 516
KZ=NSP+KSTART -1 N £923

DO 117 I=K1,K2 N E£930
IT-1-KSTART N £oar
XONEII=XIT n E950
YONCIISY(IT) N £96F
CAPPAITI=CLIT) N 970
IF{ABSICAPPA(III . LT..CCOIYCAPPALE IS, A foen

IF (REAL(DZCIIII.EQ.CH) GO TO 10C N £995
DYDXOU(T)=ATMAGLDZCIID }/REALIDZLITD A 12EE

IF (ARSIDYDXO{13}.67.999.% GO TO 107 A 1010

If (ABRS{DYDXO!(I3}.LT..COBL) GO TG 95 N 1026
ALPHA{I}ZATANLOYDXO0(I})%18C./3.18157 1

G TO 105 o 1CHT

o5 DYDX0(II=C. , A IPET
ALPHACIIZC. N 176G

G0 TO 15¢ b ICTE

175 DYDX0({I1=99%. ; hr 1CBC
ALPHA(11=9C. N 1CST

105 SCNCII=C. & 11CC
TFAT.ME.1)SON(II=SON(I~11+SORTC(XONLII-XON{T 1) 14424 (YON(TI-YONCI-N  111L
1113 %%7) & 1122
TF(INSEG EQ +0eAND.IT EQ,1) .08 . (S.EQaloAND.TT LEQ. ] JISONCTI=T N 1130


http:ABS(DYDXO(I)).LT
http:IFCABS(CAPPA(IJ).LT
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86

Ir (I.EQ.K1Y GO 7O 110 N 1140
TFUXONET}oEGoXON{T — 1) JCAPPA(L )=CAPPA(I-1} K 1188
IF (XONCI}.EQ.XON{Y-11) GO FTD 110 N 1160

Ir:tnvnxotxl-nvnxoi1—1:)1:xoui11—xont1-1i:icarpa«iﬁ.LTaé.ycapbnix:N 1170

1=-CAPPALI) ° : N 1180
EFCT.EQe{K14110EAPPALT ~IV2SIGN(CAPPAII~10,CEPPATTY) N 1190
IFEDYDXOEI)#DYDX0LT=1) . LTe00s ANDLOYDXO(T)GT 0L ICAPPALTII=-ABSICAPPN . 120D

1At1)} . K 121C
IF ¢1.LT¥.tK3+23Y 60 TO 115 : ] N 1z20
IF (DYDXOUI3+DYDX0(I-2}.ET.3.) GO TG 11D . Noo1230
IF {(DYDXO(T-1).6ET.DYDXOKT ). ANDDYDXO(I~ ]).LT.DYDXO(I-Z)).OR.(DYDXh 1240

10(I-13.LT.DYDXOIL)  AND.DYDX0E I~1).6T.DYDXOLI-203) GO 10 11C K 1259
TF (UCAPPA(T~1).LE.CAPPALI) AND.CAPPAITI-1).GE.CAPPACT-2)1.0R+(CAPPN 1260

1AT-1).EELCAPPAIT) (AND.CAPPALI~1).LE.CAPPALI=2})) GO TO 110 N 1270
CAPPA{I-1)=-CAPPA(I=~1) b 1zeC

110 CENTIMUE A 1290
WFITE {69115INSoNSP oDSHAXS X1}, Y (1) (X(NSP),Y EN5P k130D
115 ronva1t1uc.7x, x 1313

SBHDIRECT INTERPOLATION. FULL POINT=SPACING REQUIREMENN 1320
1T< MET.728%,19HNO. OF INPUT PIS.= ,T4,2X,20HA0. OF DUTPUT PTS.= ,IN 133D
24,2X,16HDSMAX = DSEND = oF10.2/28X,14HSTARTEX,Y) = €,F10,651HysF10K 1340

Ey 1HM 28X 12ZHENDIX ,¥) = €4F10,6,2H,,F10.651H)) b 135C
EF {DONE) GO TC 120 n 136C

12C RETURNW K 1377
Cesse s EPROR MESSAGES. N 13,20
125 FORMATU2ZDHSGEN FATLFD. IRADZ I3} A 13%2
130 WRITE {6,135} % 1406
135 FORMATE33HSPGEN UNARLE TO COMPLETE SEGHENT ) N 1410
sTOP K 1420

142 WRITE tby145) N 1430
145 FORMATIZOHSPGEN UNARLE TO DO EVEN pODY ¥ h o 14yT
STOP N 1858

155 WPITE (64155JNSP . K 1ugs
155 FCRMATIRLHTOO MANY POTNTS FOR POTH SURFACES: NLOWER= ,I4) K 1470
sTOP M 1480

g X5} ' . N 1498



87 ORIGINAL PAGE 18
OF POOR QUALITY

LOGICAL FUNCTION SPSEN {54240 gNS;SPoNSP,SFIN  NKAY ) Q GOCC
Cesse s GENERATES TABLE SP HAVING VALUES OF PARAMETER § As WIDFLY SPACED @ £gac
C AS POSSTRLE AND YET SATISFYING THE FOLLOWING CONDITIONS QN DS Q £s20
c 1 NIP +LE. NMAX Q £L3c
c 2 DS +1E. AZC(S) {CCCURVATURE} a coun
c 3 BS  +LE. DSHAX Q €LsC
c A DSCI) .LE. DSEI-1)*RMAX Q tceZ
C 4B DS{I) LGE. DS(I-13/RHAX 4 {C7C
c FCR THIN SECTIONS, AN ADDITIONAL CONDIYTION I% ] LOel
c bs LLE, B*TLOC (TLOCSLOCAL THICHNESS) Q COsC
Caevas SPGEN = TRUE, IF ALL CONDITIONS HAVE PEEN SATISFIED. Q -~ C1CC

¢ C11C

REAL S{NSI,CUINS)I,SP(NMAX]} 4] C12C

COMPEFX ZINS)FZIRP Q cl13c

LOGICAL THIN,FIN Q t1uc

CCMMON /SPBENCS AyDSMAXy RMAX 3 THINS P y THI K DSEND < C15C

COMMON /™ATNS XIN{1OY,YIND1D) yDELSHX ,PI0G2,DELS],,IHUR 4 CleC

DATA PME GCMIN/1.000141.E~5/ ¢ c17e

Q Cl6C
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Coveas INITIALIZATION SECTION.
SPECN-.FALSE .
JIZTRAXTINSP L2741
IF {NSP.GT+1) GD Y0 15
IF (NSPLLT.1) SPE2X=SLY)
Del= DELS:

1IE SPL23-SP111+DS]

Cosass BEGIN MAIN LOOP.

15 DO 45 J=J1,VHAX

. L=y

20 Iz

25 DSLAST=ISPLI-1)}=SP(T=2)
SBARZSPEI-1)+DSLAST/2.0
CAZAMAXLICCHMIN,ABS(FNTPPLS.C5SBARyNS I}
DSLIM-ARINIIDS] fDSLASTHRHMAX)
IF €.NOT.THIN} GO TO 3C
TLOC=CABS(FZTRPUS,Z ,SEAR,NS}=FZTRP(S,Z,S NS ) -SBAR ,NS )}
DEL M =AMINI (DSLIMyB*AFAXI(TLOCSTMIND}

30 DSFINTSFIN-SP(I=1)
NEVENZCSFIN/DSLIM/ONE+1.8
DSEVEN=DSFIN/FLOAT (NEVEN)
DS:AHINIIAICA,DSEVENI
IF (IND+Jd) DSSAMINIIDS ,DSLAS T/RMAX)

CeveerCALCULATED VALUE OF DS SATISFIES CONDITIONS Z THRU 4A.TEST FOR 4E.
IF (DS.GE.DSLAST/RMAX} GO TO &0

CocsseIF CONDITION 48 IS NOT SATISFIED, RE-DO £ARL IER INTERVALS
CoveesUSING SMALLER VALUES OF. DSe IF RE-DOING ALL INTLRYALS WoN'T
Cavss s WORK, START OVER USINE SMALLER STARTING VALUL oF DS tDsl).
3 L=i-1

IF tis6ef.d1} EO TO 2ZC

ITF {HSP.GT.1) RETURN

BS1TDSH/RMAX

GO TO 10

Leseaae IF CONDITIONS 2 THRU 4B ARE SATISFIED, TEST FOR FINISH.
UZ SPEU1I=SPUI-1)+4pS
FIN-SFIN/SP{I}.LE ,OKE
IF {FIN.AND,DS.GT.DSENDY GO TO 35
IF {FIN) GO TO 50
IF (J1.GE+J) GO TO 45
I=T+1
60 70 25
45 CONTIMUE
Ceeeas SPGEN =.FALSE. IF CONDITION 1 CANNOT BE SATYISFIED.
RETURN

Ceesss IF CONDTTIONS APE SETTSFIED, UPDATE NSP.
5 NSP=1
DELS1=05
SPGENZ.TRUE.
RETURN
FNC

DO oD DD DODODORDDODDD

CoO OO DOOD DO OO OO RO DO DO 00D

019¢
£2cd
£210
cz22cC
£232
1243
G250
L2606
H2%6
czZae
£2¢9%
L3EG
£310
€325
C33IC
€345
L35C
C3e0
L3270
£38¢0
£39C
cgd
Talc
cyzr
C430
hysd
E4Q50

LT

€470
G4 eg
[ %14
csGo
£sit
£sz0
£53C
C5L45
CESS
CE6r
Cs7n
tsec
CS9L
Cscl
C6ic
2620
£63C
ce4q
Lest
CB6C
oo
£68C
:-3-14
€70
£71:C
oy 34
C73G
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INTEGER FUNCTION SGEN (S.F.NS)

0

Cuemee«GENERATES THE PARAMETER ARRAY S FOR THLC SET oF POINT=-PAIRS F SUCH O

Ceaves THAT S(T} GIVES THE LINE INTEGRAL ON THE CURVE oF FZTRP (S,F4X,NS)

CaneeeWHEN X=S(TD,

1

15

20
25

30

EI.'..

REAL SENS)

COMPLEX F{NS) D?TRP

DATA MAX NgFNyTEST/LUy15:10.T90.017
DO 1€ I=2,NS
SEI}=S(I-1¥+CABSIFL{Ir-F (I-11)

DO 3L K=1leMAX

SGENST ORIGINAL PAGE IS
R S OF POOR QUALITY.

DARG=DS/FN

APGO=S{1-1¥-DARG/2.0

SUM=C.0 ’

DO 15 JZ1,N

ARG=APGO+FLOATUJY*DARG
SUH:SUH+GCAES!DZIPP(S,F,ARB,HS!l-l.E!
SUM=SUM/ZFN

ERRORSARS(SUM)

pS=psSHSH

DG 20 J=14N5

S LJIZSLLI4DS

IF CERPROR.ET.TEST.AND.SGENLEQ .0) SGENTT

CONTINUE

IF ISGEN.EG.D)} RETUPKN

CONTINUE

SEEN=INDEX IF IT DOFSK®T CONVERGE.
RETURN

END

[

OOOC!OOOOOOODDOODOOOOOOQQQQDQ

COLT
£o1c
co2p
ccse
ccap
CcCsl
Coed
CC7C
GCeoD
£69D
L1CE
ciie
£120
£13p
0140
L1sC
£160
CX7s
CIen
g190
czop
Lzic
£220
c2ic
cz2«l
L2ED
c2el
£274d
£2el
t29C
L300
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* COMPLEX FUNCTION D2TRP {AgF oXrgNA) P £eco
CesoueoCOMPLEX DERTVATIVE EVALUATION FOR DOUBLE 3-PCINT INTERPOLATION, P 010
COMPLEX FeENA) P CE20
COMFON ZNTRPC3Z 1147240140 P cC3c
CoveeasFIRST EVALUATF FUNCTION COEFF ICTENTS, P ECG4O
CALL FNTRPA (A,XoeNA) P £TSC

CALY DPKTRPC P CCen
Cenee-THEN EVALUATE FUNCTION VALUF. P Co7C
DZTIRP=L.5 RLL

J=g P eCeL

DC 16 111,12 P C1CO

Jzd+l P Ci1a

13 DZTRP=DZTRP+C(JISF LT} P Cl2c
RETURN P G136

EAD P C14C
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SLPROUYINE DNTIRPC

CevxeesCALCULATION OF C COEFFICIENTS FOR DERIVATIVES OF DOUBLE
Ceowss3-POINT INTERPOLATION. )

COMFON /NTRPCI1/ LyYoAllgAl2eA134ALEyAZ2 A3, A2HA33 A3 AN

COMMON FNTRPC3I/S 11,1I2,01,C2,C3,C4

IF €L.LE.1) 60 YO 25

IF (L-31 20,15,10 . .
Ceessaf OR 'DOUBLE 3=POINT INTERPOLATION.

10 Cl=+ (B224A33+A22/A23%A3T/R12 /41T
Cu==—(A33+A22+A33V/A2ISA22/A304024
PoAZ3#AZ3

C2m— ({A11+4ASI+A11)#AZI/A12+ (A IT4ALLSAZZ4ATG+ A22%AIZISAZE) /P

C3cel AU+ AZZ+ANGY £ A2 2/ AZL+ {A224AT1+A3ZAAL1+A3ISA22)/A12)/F
60 TC 3G
CeeaesFOR SIMPLE 3-POINT INTERPOLATION.
16 CI=+{A2Z3+A223/4127A13
C2=—(A3Z3+RIT}/R12/A23
C2ow{AZ2+R112/7AL3/A23
G0 To 3T
Caeanae FCR 2-POINT INTERPOLATTION.
2o C1=1.0/812
cz2z-C1
60 TO 3C
CeneneONLY ONE TAFPLE VALUE GIVEW.
25 €1=C.t
ip 11=1
I2=Ist-1
RETURN
END

A
AL 1Y
Fat

mnmnnxmznxmnwﬁxnmxmmmmmnmﬂbzx

CECet
ccice
0020
€030
LCse
tese
£Ces
ccic
cces
Coss
oiee
L1t
c12c
£13c
C14G
0150
G160
c1e
c1sc
C19C
r2Le
gzac
229
£220
£24C
C25C
£26C
G270
‘282



C.....FLLCTIGh EVALUATION FOR DODUBLE 3<PDINT INTERPDLITION-

CeneesFIRSYT EVALUATE FUNCTION CDEFFICIENTS.

Ceseea THEN EVALUATE FUNCTION VALUE,

o

F'ul® % FNTRP {A4F 4X,NR)

REAL F(NA)
COMHOR /NTRPC2/ 11,YZ,Ct4)

CALL FNTRPA- -LAyXyNA )
CALL FNTRPC

ELTRY FNTRPY (F3
FNTRPZC.C

J=0

DO 19 I=T1,12

Jz el
FRTRPTFNTRP+C (J)#F ( T§
RETURN

ENG

92:

DL NN AL AN AN B

ccee
ccic
tc2e
ceac
ceus
teer
Leed
£rC7e
ceee
ccon
e1ce
£119
t12c
£130
C1luc
Giso
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COHPLFX FUNCTION FZTRP tA F X gNA} . T [gcoe
Ces e s COMPLFX FUNCTION EVALUATION BY.DOUBLE 3-POINT INTERPOLATION. T re1n
COMPLEX FINA} : T 026
COMMEON SNTRPEZ/ X1,T72,C(4) b £Q3c
CesseeFIRSY EVALUATE FUNCTION COEFFICIENTS. T toyn
CALL FNTRPA (A,XyNR) T toen

CALL FNTRPC T ol of 3]
CeeeneTHEN EVALUATE FUNCTIOMN YALUE. T to70
FITrP=G.C T LGED

J=0 T £0s$o

DG IC I=T3,.1I2 T ~C£I1CC

Jidel T ci1e

I FZTIRPCFZTIRP4CULJIRF (1) T £12n
RETURE T 0132

FND T €130

ORIGINAL PAGE s
JF PQOR QUALITY,
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SUBROUTINE FNTRPC
Coeses CALCULATION OF € COEFFICIENTS FOR FUNCTION VALUES .BY DOUBLE
Coanes 3-POINT INTFRPOLATION.

COMMON INTRPCI/ZL,T4A1,A12,A13,218, 1A220A230A s AT 34435 ALY

COMMON FNTRPCZ/ 11,123C1,C24034Ct ’

IF (L.LE.1) 60 TO 25

IF t1-3 §5ti5r10
Ceese.FOR DOUBLE 3-POINT INTLRPOLATYON.

15 Cl=+A33/823%RA22/A122A33/7A13

CUS=~APZ/AZ3I*AIIFATLRAZ2/AZH

P2EAZI/A230R1ILIA23

PISAZZIAZI%AGUFA2S

CI=-ATI4(P2/A124P3/824)

C3=+A22%(P3/A344P2 /A1)

E0 YO 3p
CeesreECR STMPLE 3-POTNT INTERPPOLAT TON.

15 C1‘4A721A12tA331A13

CI=~AL1/R12¢AI3/A23

CI=#RA11/A1342227423

GO TO 30
Carse«FOR 2-POINT INTERPOLATION,

Ttz c1-*azz;a12
0= C2=-Al17A12

6c To 3c
CeseeqOMLY ONE TARLE VALUF BIVEN,

25 'C1=1.7
33 ¥]1=1

¥2-1+1-1

RETURN

ENG

e D oe i CC oo Cco ot e &

-~

coes
EPIE
Ecen
cozn
(2 ]
CCsC
cter
{Cc7o
cear
cogn
€16
ClitT
C1zL
Cl1In
c1ap
Gise
i3 135
B179
Cler
tisc
CZec
02195
gz20
£23c
[245
£250
Lz60
£27o
[283
£293
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_SUBPOUTINE FNTRPA {AsX,NA)
CeveesCOMMON SUSROUTINE EVALUATFS A COEFFICIENTS IN DOQ“LE
C---.-3-POI'~‘T INTFRPOLATIONS!

c L=NC. OF POINTS IN THE FI7
[+ I=YIMDCX TO FIRST PGINT
REAL A(NA)

COMMON ZNTRPCI/ Lol 9P 12,A32,203,A1H A22 44234224 4A334A344ARY
CeaseeGET I AND L BY YARLE LOOK-UF,
LILIMIT ¢1,%¥A,3)
PZHAXT{1¢KA-2])
CALL TLU (A X,NA,J}
TF (JEQLLIMITIZ2,,%)) LY
TZLIMITL1 4 J-14H)
Coeose CALCULATE A-ARRAY,

All=ZR(I)
A22=Atl+1)
AI3TALI+2)
IF (L.NE.t) IF (L=21) 20,15,41J
AU -EtT=+3)
Aly=Ail-A4ny
AZUTAZZ-ALY
RZy=A33-p44
Ady=X-24q

15 A13IZA11-A33
AZ23-A22~A33 .
AZ3IzX-AIZ

15 Al2=All-AZZ
AZZ-X=-A22
All=X-All

2?3 RTTUFPN

EAD ORIGINAL PAGE IS
OF POOR Q,UALITY

e L CCEL L CE G < e oo

(tec
£olc
Co23
Ge3c
ccac
CCErn
CLeC
LCTs
N .19
Lese
fep RN L
GiiC
£122
€132
€140
C1sC
Clen
C17c
CiEC
£16¢c
cz2ce
£21C
2232
cz2ic
£24¢
£253
E2¢&C
£z21o
L2880
cz2el

L3E5
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SUEROUTINE TLU {TABLE JARG,N,I)
Ceeseae TABLE LODK UP FINDPS T SUCH THATY .

C &PG.GE.TABLF!II.lND-lPG-LT.?AELEII+]I.
c IF I=3y ARG.LT.TABLEt1}
C IF TN, APE.GE.TABLE (N}

PEAL TABLE(N)
I=LIPITLI,1,K)
IF (ARG.GE.TABLE(T)} 60 T0 15
Ceeess DESCEND IN TABLE,
10 I71-1
If 1I4F.0) RETURN
IF (ARG.GE,TABLEtY)} RETURN
GC TO 1C
Cowess ASCEND IN TABLE.
15 IF (XI.GE+N} RETURN
TF (ARE.LT.YABLEAT+31}3 RETURN
IZI+1
6C T4 15
END

&F

TN rE st e

£CES
£L16
coze
co3c
cour
cCse
coer
ccre
CDEG
coor
cioo
Li3n
cizc
5130
L14D
cizp
ti6r
11

L1es
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FLNCTYON LIMIT (I,J5K)
Ceesas INTEGER FUNCTIION LIMITS & BETWEEMN. I AND K.

LIMIT=I

TIF LJLLT.LI¥IT) RETURN

LIFIT=K

IF {J+5T.LIHIT) RETURN

LIRT TS

RETURM

END

PR S B BB 8 1

-~

foee
cLio
cozc
co3c
couaz
Lis?
Coe2
Ce7C
ccec
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€ & SET JMINTLAST SHROUD PTes IN CASE X NFVER INCREASES OR SHROUDCVTOL)

25

98

SUEFOUTTNE WPUNCH ¥
COHECN SFOREOD/ AEBECHMF 4 TSTIGFy ICURVN 4 NOKMENF, IVCRT ﬁL

CCMHON #5S7 NBDY1,NRODYZ, TYPBDY,NBDYS Y
CCHMQON JFOR35S5/I0.BFLS ¢ XEKCZD) 3 YRK(2G) 9 XONIS5ICI ¢ Y CNISTDY , DYDXOLSTTY
1),ALPHAISDG)’CAPPA(SED!,SDN(:UH) PIOlBC Y
LMY JHWRTES IFLAGfﬂﬂYHyPR0C1TITLFl?l.BODI[Sl4l"iDENT'YL0CZ‘IgYHY

11(¢5),HDY(25),XR5K(25).NBDPTS(S! NOE +NRAKES

COMMON/ LOT/XMIN,YHIN ,ORD,EXEP 4 XX, YY +LPNCHO, IPLOT A HH

BIMENSION YOFF(207), XOFF{23D14 FIL5IC}

DIMENSTON X({2T51,YE25)

COHMMON FHMNSD/ NNSD,NSDBRYC(19}

DATA BODYD/6H-BODY /.IFLAGL/UH 111/,IFLAG?/4F § 1/7,T22Y/6H E3Y/,
1IFLG2AZIH £41FLG2R/F1HL/

A

IF vLC AND YHI ARE READ IN AS ZERC,CALCULATE THEMR FOR THAT RARE
{FOR HUB AND SHPOUD CASES ONLY) 178 472

FIND RIGHLIGHT ON THE SHROUD

ol ol ok kA ol L

NINE =¢
NEIGHTZS

121=21

IONEZD]

11ue:g

IZER=
NESNPTPTS(1)+)
IFCIFLASEC,1)INES]
NEZKLOPTS(2)

JFINZME
DC 16 I=NB,NE

IF (XCM{I+1).LT.XONCI3) GO TO 1n

JPINCT .

GG To 15

CONTINUE -

DO 26 I=1,4NF .
FTLI)=E

NOFF=r

IF INRAKES.EQ:D) 60 TO TO

D 65 IZ1,NPARKES

NLOCNOFF +]

NOFFINLOSNDYIET}

ENBYSHDYLI)

IF (YHIUIY.EOQ.D.0.0R.YLO(I)E0.0.0) GO TO 25

Ge To 35

IF {YHItI).NC.D.0} GO TO 3p

CALL SINTF {XON(NR) ,YONINB] JJHIN-NB#1,XRAK(T };YH)

CALL SINTP IXONINBI,FIINB), MIN-NR41,XRAKIT} FIT)
IF=F11 .
DE=SORTC(XONCIF YoXONCTF 41 )2 0e 24 (YONEIF I SYONEIF+1 ] 142}
YHI(II=YH-DS .

S K o o A o o ol o ok el kgl

£Cce

CCz20
€o3e
ccag
CGS0
Coe0
oeve
eres
[#sh" Ty
cico
£110
C120
c130
L1480
C15g
C1eD
£17e
cisc

ciaz

- L2r0

£210
£220
c23C
L2420
£zsp
£260
£27e
Lzec
296
Ew
£31c
c3zc-
L323C
£340
C3ER
350
£37G
£3e0
c39¢C
Cuio
Cﬂl?
TH20
eyt
cyyc
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IF (YLO(T) NE«OeDeORXRAKITILLTAXONC1)) GO TC 35
CALL SINTP (XON,YOM,NBOPTS(1) ,XRAK{I},YL)

CALL SINTP (XONFIJNBDPTSI1), XRAK (I .FIX) '
IF=FIX -
DS=SQPTEIXONCIFI-XCN(TF+1)) %8 24 (YONCIF)}~YONT JF+1) }%%2})
YLO(I)=YLSDY

DYIZUIYHI(IY-YLO{IY) /ENDY

K=z

DO 55 JZNLONOFF

DJH=J-NLO

XOFF{(JIZXRAK(T}

YOFF(JIZYLO(I)+DYTI AN

YHANSYYRORD+YMIN

IFILPNCHOEQ+2) YOFF (JISYMAN-{YOFF L JY-YPAN)

IF (XOFF(JI-XMIN} 55, 40448

IF (XOFF (JY-XX*EXEP-XMIN) 45, 45,55

IF tYOFFUJ)-YY+0ORD-¥YMINDY 50,50,55

KoK +]

X{KIZX0FF ()

YIKIZYOFF LYY

CONTINMNUE

coectnd FLOT OFF+~BODY POINTS (RAKES)

CALL LINEUX ;Y,K,11—1,f.XHINaEXEP.YHIN.ORD)
CONTIMUE

Cieitic PUNCH OPTION {€Ct( I

C

C
6L
65

C

c
T2
75
BT
H]

92

95

IF (LPNCHOLEQ.DQ} RETURN
NTEDY-NEDYSANNSD+1-IVORT

NEOOP=2-IVORT

IF (NBGYS.E0.3.AND.PROG.NFTZ 2YIGOTOTS
GC T0 ap

NTEDYSNTEDY+1

NLOOP=3

el ¥ 4

IF(PROG.FC.T22Y? NLGCP=1
OC 117 I=14NLOQP
M=NTEBPY-T41

IFLACR=TFLAS?

IF I%,EQ.NTEDY
1aF1

IF (PEOS.EG.T22Y) GO TO 92
WRITE (1731163 (TITLFLLY L -14% ) B, PORYD,IDFMNT

NPTTE €1741230M,IFLAGG 4RO6-IVORT, TDENT

CCRTINGE :

MRITE €174125)IDENT

NAZ1

NSz 2

IF tI.NEL1) K=1

DO 155 J=1,~

IF (JuGT+NENYS,AND.NNSD.NELOY BG TO 95

MEZNFDPTS ()

60 TO 107

NSNS 41

IF (NS.ET.NHNSD) NSDBOY(NSIZNBDPTS (NBDYS+1¥-NBOPTS (NEDYS)

sORWNEDYSeEQ o3 ANDF JEQe3) IFLAGGRIFL
Y

o e o i wf e o = Wl aC

PRI P e R R PSP S P )

- L

o el el ot

b
Y
Y
Y

-C-QTQ

el ol ol -l L

cuse
C46t
Lu7c
]:1H
cagnic
CSC040

csoni
cenpil

[x]

0

4

(%]
[~NrR=NelsNnE=

.r-|
0
[}
=]
]

=TS

Lp]
0
-4
(9]
(=]

£gen
993 G
1cce
1612
j ad-d


http:OR.NBDYS.EQ.3.AND.F.EQ
http:q5,45.55

100

NE=NSDBDYINS) +HA-1 Y i03c

150 NPSNS-NA®] . Y 104D
. JFIPROGINE.T22Y)60TO102

LASBOD=G

NGlBODZZ - - -

IF{J.EQe1) NO1BOD=ZI-
IF(J.FO.#ILASBOD=]
TFUJ.EQ+ I ) TCURYNSI~ICURVN ] , . ..
WRITELY7,130)4,I6EONF,ICURVN, STITLEC(L)sL=Yj6) 4NOLBOD,
1TVORT,LASBOD ;IONE
c TRANSF W :
_1p2 CALL WRTXY ENP L IDENT , JyKa X 0N, YON,NA ,NB,PRCG)

NA=KNB+#1 Y F R L
155 CONTINGE Y 10BT

IF(PRCG.NE.TZ2Y }WOaTH 10T

WPITEA17 y140) (TITLESLY4L=145)4NETGHT

V2=2-

MPITEC17,145) AL,TOKE pIONE Y2 4 IZEP, NINE
MEITE(1741550XX, XHIN,EXEP, YY; YMIN,0RD

137 | g=h . . .
NAZT1 Y 11COo
J=3 Y 112¢
KESNOFF Y 1119

IFEPROS.NF.TF22Y)60T0108
TFINB.6T.200iNBZ100
Irz=C
IFiNOFFaLE. 10001651 . . . —_
. WRIF¥E(17,150) IONE,(TITLE(L),[:I,&!.IG;IZI
C TRAEANSF » ) .
128 CALL WRTXY CNCFF o TDENT ,J 3K, XOFF yYOF F  NA NE P RO ) )
. IF (PROG.ME.T22Y} 60 T0 11D Y 1155
« IFINOFFW4LE . 160)GOTOILC . .
uPITEt17.155!11uo,(117LE(Li.L:l;b);IONE,IZl
C L T FANSF ™
NCFZNOFF-100
NAZNB=+}
NEZNOFF . . .
CALL HRTXY(NOF g IOENT 4 J4 Ko XOFF s YOFF ¢RA KB, FRO ©)

110 CONTINUE ¥ 12¢co
RETURN Y 1z21c
c Y 1220
[ FORMATS Y 1230
c ¥ 1245
t Y 12EC
c Y 1267
115 FORMAT GAb 4T 4 RE 42X A6 Y 1270
12C FORMAT ¢ T14864+30,8X,I1,47X%,46,11%) Y 12gc
125 FORMAT ( 62X,A6,11X) . . Y 1290
1X3  FormaTy 3cr1;zx1.1x.sAs;12x.rl;sx.zz.zx;rz,3x.11)
135 FCRMAT 1 3HD WD, T¥ 4 3HOL.O,7X , 300, } Y 1Z1r

14T FORMATILOX y6A6,25%,11)
145 FORHAT!SX.FIU.Z'IQK.II,9X.II{I§X.F9.3|SX,II:]f,IIl
150 FORMATEIN.BX,6A6422X,11,2X,121 :
155 FORMATIEFID.3} .
ERD Y 12z¢C
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SLEROUTINE WRTXY (NP, IDENTsJsK ,X,Y,NA,NE,FROE)
WRITE X AND Y COORDINATES

DIMENSION X{l), Y(1)

CCMHON FFOREQGDY/ IEEOHF,ISIEF.ICURVN,NONEHF IYORY
DIHMENSION VIB)

DPTA T22Y/6H 23y7

DATA V/6HA o &H y6HF1 0,544 6H y6FX,

16HZX 114 46H3X 1107

IF tPROGLNE.TZ22Y) GO TG 10
LASYZ]

NFUL =(NB-NA+1)/6
NFULL=NFUL #5
NREST=NA+NFULL-1
NLIFZNE=-NA+1-NFULL
NRESTI=NREST+}

ORIg

sGHUX 4 T1 0y

INAy,
OF Poog @g%

20
20
22
20
20
F4

ceee
cclio

‘trac

co3e
LO4C
(el ]

CLed


http:16t2X.I1,,6H3X.I1

45

ic
15
23

iz Nn e Xa el

25
32
35

4

Sé
59

102

173
NEFASNA-O
00 2 LE=1,NFUL
NAATNRAA *o
NSTOP=NAA+S
TFINSTOP.EQ.hBIGOTOS

NFITEC17,80) (X{L},LaNAKNSTOPY,1T

TONTINUEL

IF(NDIF.LO.O)E0TO6
NDIFH={6-NDIF}%10

ENCODF(E 456 4DUHPINDFF

EMCOBE (6,56 ,DUMP2INDT FH

DECODE{ 6 .59 ,DUMP }VEE
DECCDE{S ,59,0UMP2IVED

VI2)=vEE

V4 12VEZ

WRITE(17,V) (X(LLY4LLNREST1oNR)4NDTF ,LASY,T1
G0T06

WPITE (17 U5V {X(L) 4L =NAANSTOP ) JLASY I T
FORMATUBF1C .5 o7 XoT1,3X,T1}

IT=4

NAASNA-6

DO 322 LCo1,NFUL

NAASNAR +6

NSTCP=NAA+S

IFINSTOP .£EQ . NBIGOTOY
WRITE(17442) (Y(LY,L=NAAWNSTOP ), IT
CONTINUE

IFENDIF.EQ. SIRETUPN

BPITE(174V) (Y(LL),LLZNRESTI,NB),NDIF,LASY,TT
RETURN

WEITE (174450 (YL} 4 L=NAR NSTOP},LASY, 1T

RETURN . ) )
WRITE ¢17,25}IGEOMF ISTGF , ICURVN,NONEWF ,NP,1CFNT
WPITE (17,38)J,K,IBENT

TF (K.EQ.1) RETURN

WFITE €17,38) (X€L),L=NAND)

WPITE I17|35)IYEL!|12NA,NBI

RETURM

FORMAT STATLMENTS

FORMAT IQII.SX.Is,SZX,AG.JIX!
FORMAT { Xy T199%, 11 ,82X,A6,11X)
FORMATIEEL13,8)
FORMATIGF 1L 45,412%,11)
FGRMAT(JHi,BHX,Il.EX,II.3!.11l
FORMATLI G}

FORKATLAEY

£ ND

Z0
0
rs
Z0
20
9
i
Z3
0
29
Z3J
20
20
0

" 29

co72
Ca4e
£i50
tisn
caye
Sle:
Ciso
cztn
£z1ic
ca2zo
£230
czan
€250
C2sh

£z2sc
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SUEROUTINE AREAR ’ 71
COMMON /SS/ NBDY1,NBODRYZ,TYPEDY,NRDYS Z3
COHMON JFOR3SS/ID,DELS X¥BRI20)4YEKIZ2D) o XONI5S LY, YON{SGD) ,,NYDX0OE50C7]
1Y ,ALPHA(SOD),CAPPALSONY 50NI550),PI01ED 21
COMMON /MNSD/ NNSD,NSDBOY (10} Z1
COHHON/ LOT/XMINgYHTN ,ORD 4EXEP ¢XX oY YoLPNCHO 4 IPLOT AgMH z1
OTHENSION JHAX([20V, JHINLZOY, AREAS(20), YARIZ201Z1
19XXARL25C ), DISCE205), ANULUS (2030} ’ 21
PIz3.14159265 71
JPLAZD . , 21
NEPIoNEDYI+] 21
DO 10 J=NBP1,NBODY2 Z1
JJd=J Z1
(et LY. CHAMGED T0 LE. TO AVOTYD AREA PLOTS FROM ECING UP VSTOL LIP21
IF AXON{J)LLE<XON{J+11) GO T0 15 Z1
1T CONTINUE Z1
15 WRITE (6,75} Z1
IF ENNSD.EQ.G) GO Te 4D 71
Z1
SCARCH FOR MINTMUM AND MAXYIMUM X ON EACH KNSD (SPLITTEP) z1
21
NESZNEQODY2+1 21
NF=NBODYZ+NSDEBEY(1) 71
DE 35 I-1,NNSD Z1
XMIN=XON (NB) z1
JHEIN(T)=NE 21
¥HAXTXONINB) Z1
J¥EX tT1=HE 21
NEM1=NE~1 21
D0 3T J=NE.NEML - Z1
TF (XONEJ)LCT.XHAXY Ge TO 20 Z1
IF tXON{J) LT .XMIN} GO TO 25 Z1
GO TO 35 . Z1
23 XMAXZYON (JY 21
JEAXEIN=J Z1
EC TO 3C Z1
25 XPINZXON(JY 21
JPIN{IIZY Z1
35 CGNTINUE : Z1
NPZMNE4L ' 71
NE=NE+NSDEDY (I+1) : Z1
WRITE (6,BLIXHINyXRAX JJININ(IY JHAX(T) Z1
35 CONTINUE Z1
4% DO .65 J=MBP1,JJ Z1
1a=1] ) z1
YARC(IK)=C. Z1
IFINBNYY EQ.0IGOTOSE 21
CALL SINTF {XONyYONNRDYLyXON CJ}4¥AR(IA}} Z1
IF (NNSD.EQ.G) BO 7O 5C Z1
JENDZNRODY2 21
DO 45 I=1,NNSD zi
JFMIZJIYINLI) z1
JHAZJIHAX (T} : 71
JENDSNSDEDY fI}+JEND 21
IF (XONCJ)aGT+XONC(JHAY QR XON ES) LT . XONEIPID )} GO TO 45 Z1
TATIA+L Z1
CaALL SINTP CXONEJHA I YONLJMAN g JHI-JHA+) ;XONE SIS YAFLIIAYD 21
IAZTA+] . z1
CALL SINTP CXONESMII,YONLJIMT) ,JEND=JMI+1,X0N{J},YAR{IA}) Z1
45 CONTINUE . 21

50 IAzIA+l ’ z1

£s10
€S2tk
C537
(542
C558
C565
Cs70
ESED
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YAR{IAI=YON L) 21
Is=p Z1
AREA=T.O 21
DO 55 I=1,Y8,2 21
Is=35e) 71
AFEASIISISCYARITI+1 I hh2-YAR(I) #%2)%PT z1
APEAZAREA+AREAS {1S) - 21
55 CONTINUE ) Z1
APEAD=AREA+YAR(1)*t2*PI 21
EHSUBK:CAPPA(J]*(?OM(J)—YAR(I)}lSORTl1.+YARt1)!Y0&(J)l 71
IFICAPPAL ) LET.90D00. YENSUBK= 99995, z21
IF ENNSD.EQ.G} GO TO &0 Z1
VRITE {6,835V {AREAS(T),121,15) . 21
& WRITE te.vo:a.xourJl.YoulJ:.vnntl),AREA.AHEAE,Ensuax Z1
WFITE (6,95} Z1
IF IXONEJ).GT.tXX+EXEP+XMINI) G0 TO 65 z1
JPLAZJPLA+] 71
XXAUJPLAYZXON () 21
ANULUSCJPLA)ZAREA 71 -
DISCUJPLAY=AREAD 21
65 CONTINUE 21
croeege IF AREA PLOT TS NOT REQUIRED, 6O To 70 zi
IF (TPLOTAL.LE.Q! GO TO 73 71
CALL CSCALECDISC,YY ,JPLA,1,10,FXKTIN;DEEY) i1
CALL CSCALE (ANULUS,YY o dPLA,1, 104EXMIN,DEEY) ° 71
DISCEJPLA+IIZEXMIN 21
DISCHJPLA+ 2I=DEEY 21
CALL PLOTEXXyDe,3) ) Z1
CALL PLnxxstxx.vv,Epr.DISCfJPLA+2:.xurw.rxsctJPLp¢1:,.25,.25.0.0,21
14 ,3,0,0}) 71

CEOCE{( PLOT THE DISC AREA V¥S. X ' 1
CaLt LINEl!XA.DISC,JPL#.l.l'S,X“IN.FXEP.DTSClJPLﬁ'l),DISGIJPLA+2i)21

COTrect PLOT THE ANNULUS AREA VS. ¥ ]
CALL LINE(XXA,ANULUS,JPLA,I,l,S,KHIN,EXEP.DISCIJPLA+Ii-DISC(JPLA+221
1) - Z1
73 RETURM 21
c . 23 -
75 FORMAT (1H1!/9x.1nr.1qx,3uxon.13x.3nvon,1ex,qpvoun,lzf.unnﬁaa.lux.zx
191DISC AREA 10X ,6HENS UEK) . . . 21
8O FORMAT (1H245X,THXMIN = ,1PL14.5,5X, THYMAY = pIPE14.5,5% ,THJMIN = 11
1,36 45X3THIMAY = ,T6) 21
PS FORMAT (74X ,1PE19.4) Z1
9C FORMAT ({8X,I3,1P6F19.4}) 21
95 FORMAT ¢1HT) z1

EMD Z1

592
teDo
£e10
tez2c
630
psy0
£655
Leen
[0y by
Cs8E
C6SG
cice
€718
G720
6730
o740
L7506
£76Z
C77¢C
£7se
£79z
Cecso

‘£€10

{82¢
ca3g
cays;

£850 ;

CEESD
G87C
csec
E890
zeco
C51n
To26
Lo3c
[A:11
{958
C9&3
-
C98C
£59s0
1CCD
1CAC
iczo
1c3e

oC

e mw -
D oo.

OO MDONDon oGS o

MRl IR I
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SLBROUTINE ORAW(KRGXK ) . 22
Clttii{ SUPPOUTINE ADDED TC DRAW PICTURE OF INLET VIA CALCOMP PLOTTER. Z2
CLECLE! CALLED ONCE FOR EACH SEGMENT . §§
£
DIHENSION X{200)yYU20G) 22
COMHON /5S/ NEDYL .NBODY2,TYPEDY,NBDYS 22
CCHMON /FOR35S/10,DELS,XBK(201,YBK(20},XONIS 70 ,YGN{530),0YDX0E5CGZ2-
1Y,ALPFA(SO0Y,CAPPACSC0) 4SONCSO0)4PIDLEE Z2
CGHMON/S LOT/XMIN,YHIN,ORD,EXEP XX ,YY ¢LPNCHO, IPLOTA,HHN Z2
COMHON/TOL/EAGS 153 BAGXI153, 2API153,MZAP {15} 22
KL=KR+] £z
Ii=c ) 2z
DO 20 IT1,KL 22
N=KK+I-1 2z
IF (I1.GE42C0.0R.NaGT.500) GO 10 30 Zz
cririet TEST EACH (X,Y) PT. EXCLUDE THOSE BEYOND (XX*EXEP+XMIN} INCHESZD
YPAHZYY®ORD4YMIN .
IF(LPNCHOL.E0.2) YONENISYHAN-—C YON(NI-YMAN) '
IF EXCNEM)-XX®EXEP-XMIN} 10,10,26 72
10 IF t{YON(N)-YY#ORD-YKIN) 15,15,2C 22
15 TI=11+1 22
X{TTYSXONINS 72
Y(ITIZYON{ND 22
TF (I14NE.1.0R.TYPBDY.EO.1.} GO TO 20 22
Crttett STORE CURVATURE VALUES OF SEGMENT'S FIPST PT. FOR USE WITH iz
€ SUBSEQUENT CURVATURE PLOTS. 22
ME=FH+1 2
BAGX {MMITXONIN) 22
BAGS{HKI=SONIN) 22
ZAPTHMIZCAPPAINY 22
NTAPUPRE=N 22
2¢ CONTINUE 2
ctttett DRAW A SEGHENT MARKFR AT FIRST PT. OF SEGFENT 22
IF (XONCKK)aBTo CXXXEXER+XMIND LORLYON (KK) .GT. (YY<ORD4YHINI) GO TO 272
*5 2
XEYMT (X(1I-XMIN)FEXEP . : N z2
YSYMSUY{1}-YMIN)/ORD 2
CALL SYMPOLEXSYH,YSYH, 241 ,5.2~13 72
25 CALL LINEAX,¥43Ty1351939XMINEXERYHIN,ORD) z2
RETURK . 22
20 WRITE (6,35)}1I1,N z2
35 FORMAT(IHD, " SCIRCLE FRFOR EXIT - pATA POINTS EXCEED 200 ON A SEG 22
10F EXCEED 5CC ON TOTAL INLET - * #2181} z2
sTOP 22

ERD F44

CCCe
€3
cazo
CCc3e
co4c
£Cse
CCeC
CG73
TGat
toer
ciac
€110
€12G6°
L1130
Gi4gn

C15C

£1eD
£176
c1ac
C1SC
J2t8
c210
gz20
€236
c24c

L25C

€260
o2t
L2850
£2%c
£3eo
£31C
£3:8
£33C
£3u8
C35C
C3e°
C37C
Clen
€390
£4cc
L4116
t42e
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SUBROITINE PLOXIS(X!,Y!,E!ED.DRD.OFSETA,OFSEi.SLE?RS.SNOSZgKS.KG.KZS toee

1oL, KKoNL } . 73 e
t 23 Ctzc
c::r::xzz::rzzx:z:xz:zzt:z::xxx::z::x::tz::z::xx:::xzzzx:zxx::zz:xx:::zxzz £o3c

€xrrIze SUBPQUTINE ADDED TO DRAW AND LAZEL AXis FRAMES FoP ALL PrLOTS T23  Couac

CEHYON/TITLY TTITL (9,5) 23 rrs-
VP Z31.-YY-2,%5N0S? 23 frsc
MIZxX Z3 o700
H2=YY 23, L[oap
CALL PLOTUY4y=114y-3) Z3 Ceo9b
CALL PLO'HIJ.'UP.—SI 23 C13G
DC 25 Iz1,.M} 23 C1ip
x=l Z3  p1sp
PZEXEPSX +0FSETA Z3 [1zb
CALL TLOT{X,0.,2) 73 risp
CALL PLOT(X, .2,2} 23  p1si
M=I/2 23 (180
ESFLOAM{I)=FLOATINI-X/2, 23 175
IF t8) th,1p0,25 23 £18p
1T IF (KS) 15,15,22 Z3 r19%
15 CALL NUMPERIX-SNOSZ,-SNOSZ-.IJ.SNOS?,P.C..NK! 23 raen
G0 To 25 23 c2io

In)

T8k T 1.7333SNOST 23 crz2t
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o7 OF POUR QUALITY
CALL NUMREREX-SNOSZ -SNOSZ g —SN —SNOSZ =4 10 35Ny1CyyDe r—-112 £3 C23cC
CALL NUMBERA(999.09—5NOSZ —a 10 aSNOSZ 4P 4 0a Nk} . E3  B240
29 CALL PLOT(X3G.,3) 23 £2s5n0
B = (¥X-54.#%S5LLTRS} /2. 23 {267
CALL SYMBOL (B, -SNOSZ-SLFTRS- .15—-6;SLETRS:TT]1L(19K1 2L o y5h) 23 £272
CALL PLOT(Cwe,C.43) Z3 289
00 45 JZ1,K2 Z3 1290
Y=dJd 23 G3co
O-ORD*Y+0OFSET T Z3  CL31C
CALL PLOT{(CW,Y,2} 23 [£326
CALL PLOT{.2:Y42) €3 T333
N=Jr2 23 G342
PoFLOAT{I)=FLOATEN)Y -Y 2, Z3 L35t
It (B) 30,30,45 23 L3610
30 IF €K63 35,35,40 23 £37¢
35 CALL NUMRERt~—4 .,%SNOSZ =215, Y,8N0SZ,040.4NL) Z3 LC3RD
60 TO ug Z3  [39C
42 SK = 1.333*SNOSZ Z3 I/GC
CALL KUMBER{—~+15 —-Sh—-SN-SN pY-SNOSZ35N; 10a sTes=1) 2z {41C
CALL NUMEBLR{999.3,Y+SN-SKOSZ, SN0S2Z,0,0.4NL) Z3  Cuz2C
45 CALEL FLOT(Dey¥Y,y3) Z3 ta3n
C = {YY-O4,=5LETRS)Y/2. ! I3 Tha4o
CALL SYMEQLE-SNOSZ~SNOSZ-SNOSZ=.15-,6,CoeSLETRS,TTITLLL,L),P0.,543 23 ©ase
CALL PLOTIS.,YY,3) 23 [usC
CALL FLOTHXXYY 421 Z3  f47g
CALL FLGTUXX9Ca 92} . Z3  [H4eD
DO 52 J=1,HK2,2 23  {u9d
Y=J Z3  (S&7
IF (Y.EQ.YY) GO ¥O 55 ' 73 €51C
CALL PLOTI(XX, Y43} Z3  ts20
CALL PLOTHED.,Y420 Z3 £5332
IF L{Y*I1.+)+EQ.YY) GO YO SJ Z3 (54
CALL PLOT{Da,Y+1.,3) Z3 ERSC
EX CALL TLOTIXX,Y41a,2) Z3 582
S5 CONTINUE £3  [57C
DE &0 UdZ14M1,2 i3  (SET
X=J Z3 (5%CT
IFT (X.EQ.XX)Y GO T0 65 23 [6CC
CALY PLOTIXX~X4YY, 32 23 Lelr
CELL PLOT(XX-Xy3Ceys2) 23 ez’
If €(¥X~X-1.).EQa8.) GO TO 65 Z3 C(e3c
CALL PLOT‘XX-X-1||0||3' 23 £640
60 CAML PLOTEXXY-X~1ey¥Y,2) 23 {657
&5 RETURM Z3 {86l

END < ce70
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SUEROUTINE SINTP (Z.WeNyX1,Y1)

COLTEtE ENLARGEL FROM THE ORIGINAL ¢200)

15
z22

32

35

4z
13

e

1)

DIPENSION A (1)
DIHENSION X{250), Y{25%), Z(250%, WU25Q)
DATA EQDFFJSGHENDOFFZ/

C1E ISIGN

XtI1=2¢1
YI{TIIzWt1)
CALL SORTXY. (X;Y4N)

De 15 I=1,N

K=1

IT tX1.G7.%¢t1I)) Go To 15

IF EX1,E0.XtIY) BO TO 2C

IF (X1.L7.%¢1)1) B0 To 2°¢

CONTINUE

YIZYEK)

B0 70 30

IF £X.EQ.1) 6O TO 35

IF EK.EQaMF KzZN-1 .
HI=IX]—X(K’J*(X1—X!K+1)!VCX{K“Il-!tK}’I!X(K-li“X(K‘lll
U?:{!I-X(K*I)J*i!l—!lK*IIIl(XfKi-X(K-l))!IX(K)-XIK#I!I
H?:IXI*X!K-Il)$!!I*I(Kl)IIX(K*I)—K!KzIL)le(ﬂ*ll—&(Kl)

YISY K=11* U J+YIK)RUZ4Y (Ka]1)%HZ .
RETURN
Y1=G.™
RETURM |
EMTPY ECHO
CALY ERTRANIG,%3AS6,7 25. o *)
WFITE 6440
FOREATIAH1,23X,* INPUT FILE puvers;sy
RLAD [5,50,END=6J)A
FCRMATL13A6)
WEITE 645504
WRITE £25,50)A
FORVATELH ,13A&)
G0 T0 4s
WFITE €25,57)1FODFF
REWI*G 25
PETURE
EMND

TooL
£610
Co20
cezc
EC4C
cose
Go60
cove
Co8E
coos.
€150-
0110 _
G120
0130
C1a0
c1sc
€169
£176
0180
c19c
czce
€210
t22c

c23c
c2ap
c280 0
tzet

t270

L286
B£290
23566
€316
C3zn
£33r
C34g
L38C
£36C
o J
c2ern
£390
af Jals]
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SUBROUTINE SORTXNYEX,Y,NPTS)
DIHENSION X{1GD),Y¥(1C0)
NEZNPTS

NAZN-1

DO 55 KT=1,NN
XFINZX¢(KT?

JADZKT

JKLZKT+1

DO A5 JKTJKL N

IF (XMIN-XCJKID H5,85,35
XPINSXLJK)

JALDZJK

CONYINUE -
YVINZY{JAD)

XEJADIZX (KT
YOJADICYIKT)

XEKTI=XMIN

Y(KTIZYPIN

COGN TINUE

PETUPN

END

S
AL PAGE T
ORIGIN Cﬂjﬁ{iﬂﬂﬂf

OF POOR

reee
-010
coze
Ce3s
coyc
cose

- LoeC

ECTI6
CCEC
te92
cico
€13
€120
c13c
CIi4c
L1558
Cisk
{17e
cier
£1sz
gzce
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PROGRAM 23Y

NEUMAK PPOGRAM - THO DIYMENSIORAL WULTIELEMERT ARIRFOILS

THIS IS THE EXECUTIVE ROUTINE FOR THE NEW NUEMANRN

COMMON JBFLAG/ TDBC16), INLE1DY, TFLE1D)., NL110), LIFT(IG),
IBMFE10), ISAVIC1N), TISAVZ{1D), ISAVI(1T),
BTITLEt1D, 7), IBT, IBST, 1B8T0T, NELTGT,
ITRFL{1D)y INME({10), CHORDE{13}, IBF(iC), LIFIOT

=

o N =

CCHXON SCOMBODJECL, INCLT, CLT, ALPHA, SUMBS {15}, TLULI0,12),IRD

1 y BLPHAD, €NUI1J), SMDSKF{iD1, HIO(1C)

COMYMON SFILEIDS IFILED, IfliE?, IFILEZ, IFILEY4, IFILES,
i IFILESL, JFILET, IFItES, IFILE?, 1FfILic, -
2 IFIL1l, IFIL1Z, JFEL13, IFIL 14, IFIL1S
3 ¢IFILYE, IFILIT, IFELIB, IFIL 1%, IFIL2C
CCPMGN/PECTURJVPERIN,rx xnlu.rxtp,yv.vnlﬂpona
CCMMON /MDATAF ISOL v JOFF JNONU (NBNULIPRINT, MORE 4 M
COHMMON/ROTAT/NROT ROTRAD(lO)

SET P THE VARTOUS STORAGE UNITS REGUIRED BY THE PROCGRAM
CALL FILES

1¢ CONTIXUE
REWIND IFILEL
REWIND IFTLE2
REWIND  IFILE3
RERIND  IFILEYH
RERIND IFTLES
REWTNR IFILEY
REW TRD IFILID
RERIKD IFIL11
PLXIND IFILIZ
REWIKD IFIL1Z
REWTKD  1FIL1g4
RERIND IFiLIS
PERIRE IFTL16
REWIKD IFIL17
CALL TSETV

CALL HMATINI

OBTAIN SYGMA SOLUTIONS
I5IZE = 11413 3
CALL SOLVE (NFLTOT, M, FSTZ2E, ISOL)

CALL TIFFVIT)
WPITEls,7C) T
T) FORMAT (1HO, “SOLVE CQHPLETE. READ FLOW TITLE # CONTRCL CARD,
1 *CALL COMBD, T = *, F9.3, 'S[COLDS.'!

CALL MAIN3

»IPRBI1ICY, YIFSTI20), ISECIICI, FTITLELRS), IPVRLLIC)

EXECLIC:
EXECCCZ

EXECLD3
EXECCOY
EXECCOE
EXECCCE
EXECCCT
EXECCCE
EXECLCS
EXECCIC
EXECC11
EXECCEIZ
EXECC13
EXECC14
EXECCIS
EXECT16
FXECC1T
EXECC1e
[XECC1S
EXECC2LC

EXECC21
EXECC22
EXECC22
EXECTZY
EXECL2E
EXECC2¢
EXECL27
EXECC2E
EXECC2S
EXECEIL
EXECT3]
EXECC3:
EXECL3:
EXECE3L
EXECC3
EXECC 3¢
EXECE3S
EXECC3E
EXECL 3%
EXECCH(
EXECCH:
EXECCA:
EXECCH"
EXECLCH!
EXECcq!
EXECC4e
EXECCH”
EXECLYS
EXECTHe
EXFCES
EXECLS
EXECLS.
EXECLS
EXECES:
EXECECS!
EXECES,
EXECES
EXECLE
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IF (MORF .EQ. 1} GO TO 103

TFLYPIRT NuGT-D-AND.lOFF +EQ. I’CALL PLOTEXX 4, ,Dtg'}’ e

IF(VPERIN.GT.U.AND.IOFF .EQ.1)CALL PLOTID
STOP
EXD

EXECCS9
EXECC6C

EXECLE]
EXECCE2
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TSUFROBTINE TIMEW(T
T=o. .
RITUPN

Exb
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18
ORIGINAL PAGE
OF POOR QUALITY

THIS ROUTINE READS IN NORMAL AND TANGENTIAL _ONSET "FLONS
IN ROW ORDER, AND ASSEMBLES THEM IN COLUMN ORDER AND WRITES

THEM BACK OUT

NOPHAL OKNSET FLOWS ON UNIT IF11

TANGENTIAL ONSET FLDWS ON UNIT IF17

THE NORMAL ONSET FLOWS ARE ALSO WPITTEN ON IFCA4 {RHS TAPEL)
FOR USE IN HATRIX SOLUTION.

ALS0,s MON-UNIFORM ONSET FLOWS ARE READ TN AND WFRITTEN ON uN1vs.

DIHMENSION

VN(500,12}, VNUF(500Y, VTUFt536), I1(5), IELS}
DTMENSION XO0(SODY,YDIS500k,0S1500)4SAL50G0),CA (S00)

ECUTVALENCE (VWNU1,1), VNUFE1R), (UNE1,2), YTuriil}

COMMON JCOMBODSCCL, INéLT' CLTy ALPHA, SUMDS (10G), TLU{110,12%,IND
+ ALPHAQ, CNUC1J), SHDSWF (10}, MIO{1T)

1

COMMON /BFILAG/ IDREICY, INLCLC), IFLE1C)Y, NLUICY, LIFT(IC),
IBMF{10)y ISAVLC10},

BTITLE(LIL, T,
ITRE(1C), INHMB{1f}, CHORDBL10)}, IBD (10}, LIFTOT
,IPRB(1G},y IFST(13), ISECC1C), FTITLE(15), IPVRLLID)

At RY e

cerpMoN SFIL

WP

COHMON/ELDA

rIn0s IFnl,

IFd6,.

IF1i,
+1F1h,

MORMEL ONSET FLOWS

REWIND JFI1
pe 181 =1
12 READIIF11)

+NELTOT
(UN{TKY,

IFQ0Z,

IF1iZs

IFG Ty

IeT,

1IF03,

1IF13,

ISAVZ (10), TSAVILLIC),
iPST, IBTO T, NELTOT

IFC4, TFOE,

IFGR, IFGSs IF1Ds

IFit, IF1S

1F17, 1IFi8, 1F19, IFZD
COMMON/ROTAT/NRDOT, ROTRABL1D}
COMMON JHDATAS 1SOLI10FF,MONL NENU, IPRINT yMORE.H
TAS X0y YO, DSy SA, Ch,

K=-ieM )

CUPVI553),y DLUSCO)

ASEMLCE
ASEMCED2
ASEMGC3
ASEBECY
ASEMLCOS
ASEMECE
ASEMLCT
ASEMCEDE
ASEMICY
ASEMGIO
ASEMCI1
ASEME12
ASEMI1Z
ASEMO1H
ASENC1S
ASEMLCI8
ASE¥C17
ASEHE18
ASEMC19
ASEML2C
ASEMEZL
ASEMC22
ASEMLC23
ASEHC2Y
ASEMC25
ASEME26
ASEMC27
ASEMC28

"ASEMC29

ASEREC3C
ASEME3]
ASEMC32
ASENC33
ASEMT 3N
ASEML35
ASEPC3E
ASEMC3T
ASEML3R
ASEMI3Y
ASEMCRO
ASEWCH]
ASEmMCYZ
ASEMCH 3
ASEMOCHY
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REWIND IF1]

RE¥IND TFCH

HTOT = M

IF (NONU «6T. OF MTOT = MTOT + NONU

WPITE IIFM4)  HMTOT

B0 2C K = 1,k

CALL SAVE(IF11, 1, 1, NELTOT, WNI1,K), 1, VNA}
22 CALL SAVE(IFCHy 1, 15 NELTOT, WNUI,K}, I, UNA)

TANGENTIAL ONSET FLOWS
REWIND IF12
DO 301 = 1.MELTOT
30 READRAIFIZY  (UNGI,K), K= 1,4 )
REWIND IF12
DO 40 K = 140
43 CALE SAVEILIFi1Z, 1, 1, NELTOT, VN{1.52y 14 YNZ)

CHECK IF NON-UNLFOPH ONSET FLOWS TINPUT
I9G IF tnOMU LLE, O) RETURN -

B0 565 L - 1,NOND
H=-H9+ 1

PRESET ALL VELOCITIES To 7FRO
0O 57 I = 1,NELTOT
VRIF{T) = a,p

I5L VTUFLT) = Iip ‘
CALL SAVE(IF11, 1, 1, NELTOT, VNUF, 1, VN)

PRESFET TLU ARRAYS TO ZEROQ
. be 335 T = 1,7BTFOT
355 TLUCI.M} = r,n

PEAD IN COMBINATION CONSTANTS fOPR ﬁaN—UNIFORP Flows

ITYP - 17
36T READ(S,4u7) fchUtly, 1 = 1, 6?y ITYPE
IF {ITYPL .NE. ITYP) CaLl TYPE(ITYP, ITYPE)

DO 465 NP = I,NENU
LR = =

PEAD BNDY CONTROL CAPD FOR NON-URIFOEM FLOW
TiYP = 11

READIL, 370 IROD, IN, IT,NN, tI10Id,IE¢Ty, 1 =

370 FORMAT €11,1X311, 1G(2XI33, F10.5, SXI)
IF C1TYPE WNEw ITYP) CALL TYPE{ITYP, ITYPE)

SEARCH FOR BOGY ID AND SET LIFTING BODY COUNTER
N6 327 IP = 1,IPTOY
iF CLIFTEIEY .NE. O} LB = LR + 1
IIs = 1E .
Ir (IPOD .EQ. IDBEIRI) GO T0 4og
220 CONTINUE
WETTEt6,39%0) IBOD
390 FORPAT(1HG, "MON-UNIFORM FLON TMNPUT, RODY M1l

1,5]’CEI

It = *y Il,

ITYPE

ASEMIYS
ASEMGYG
ASEMEGT
ASEMEGQ
ASEvByg
ASEMCSE
ASEMESY
ASEMCS?
ASEMEGZ
ASEMESY
ASEMCSS
ASEMCSE
ASEM{E T
ASEMESS
ASEKESg
ASEMCEN
ASEMLCEL
ASEMCB?
ASEHL63
ASEMCSY
ASEMLES
ASEMZ6S
ASEMCE7
ASEMCES
ASEMCE®
ASEMETD
ASEHCT]
ASEMCTZ
ASENCTS
ASEHCTH
ASEMLC7S
ASEMECT6
ASERCZTT
ASEMECTE
ASEMCTS
ASEMERE
ASEMLgE]
ASEHESZ
ASEMERT
ASEMCaY
ASE~LEY
ASEMC8S
ASEMCAHT
ASEMCEE
ASEMER9
ASEHESC
ASEMI9]
ASENCY2
ASEMEGS
ASEMToy
ASEui9s
ASEX 95
ASENT97
ASEMISE
ASEMC9Y
ASEMICE
ASEMICE

»
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1 v poEs NOT EXIST. RUN TERMINATEL. *}) ASE=1C2
sTO0m ASEMLCS
ASEM 104
yr3 He = MIOLIIR) - 1 - ASEMILS
IF (NPOT .6T. O} GO TO 455 ASEM 106
ASEM1CT
po usT L= 1,NN ) ) ASEM]CH
Ie = MO + TILLLD ASEM1O9
1F = Mo + JELLL) ASEMILC
- ASEm111
IF tIN +.EQ. D} GO YO 425G ASEHI112
DEAD IN NORHAL VELOGCITIES . ASE™M113
I1YP - 12 ASLCH 114
Mz = 10 - 1 ASEM11S
415 M1 = Y2 + 1 ASEM116"
MZ? T ML + § - ASE®117
READLS,H48C) CVNUFEIY, 1 = M1, M2), ITYPE ASEM]]B
IF {ITYPE +NE. LITYP) CALL TYPELITYP, ITYPE) ASEM11G
IF (¥2 .LT. IF) GO 70 1D ASE®120
420 IF 1XIT ,E0. 0} GO TO 450 ASE®121
. ASEM122
PEAD IN TANGENTIAL VELOCTITIES - ; ASEM123
ITYP = 13 ASEM126
Mz = J0 -1 ASEM125
g3I° M1 - M2 + 1 ASEM1Z26
MZ = M1 + § ASEMIZT
PEAD(S,44q0) (VTUFLID, 1 = M1, M2), ITYPE ASEMI12E
utus FORMATL 6F10.Cs 15xT121) ASEMIZS
. IF {ITYPE .NE. ITYP? CALL TYPE(ITYP, ITYPE} ASE¥13C
1F (M2 .LT. IF} GO 70O 530 ASEM1Z]
450 CONTINUE AsEM132
ce 10 457 ASEM13I3
ASEV 134
SPFCIAL FOTATING FLOW - INPUT GENERATED ASEV13S
4585 CONTIHUL ASE¥]IZe
COUNTERS FOR MATRIX STORAGE N ASEM13T
Jo = ¥ + 1 ASEM138
IF = HG + NLUIIF} ASEF139
. ASEMI4C
COUNTER FOR BODY GEOMETRY A ASEMIN]
JI = TNLCIIE} - 1 ASEMIERZ
noTATICON RARIUS ASEHIO3
ROTRADITIIBY = CE ASEM1LA
CP = 1.0/CB ASEM14LS
ne 84Sk I = I0.IF ASEMLINE
JI = JI + 1 . ASEMILT
VHUF 1T = ~YOLJT IS A(JI) - X0 (JSTIHCAEIL) ASEMIBE
VIUFAT) =  YGL2ID*CALJIY - X0 (JIY*SALIT) ASEH1A4G
g6 COMTINUE . ASEMISC
HEITE $6 +9G03 NDNU,NROT,NBNU.L.NB,IO.IF ASEMIE]
g5 FOGRMATI1IMC, THNONU = ,]3.5!7HNROT = JI3ILSXTHARNU = 213 ASEM152
1 o4gHWL - ,I3,5XBHNF = #1134 SXZHIO = ,13,5x5H1C = LI ASEM1E3
457 CONTINUE ASEM1SY
ASEX155
ALL MONM-U VELOCITIES FOR popY ID=IBOD READ IN. ASEM1S56
ASEM1BT

SCALF VELOCITIES ASEWI1SE
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TYF CABSECEY L1T. 1.E-€7 60 To mgo
D0 470 1 = ¥0,IF

VNUF [T} = VNUF{I)*CR ~ ~ i -
570 WTUF(I) = VTUF(X)%*CB

48 CONTINUE

C RESET TLU IF LIFTINE pony’

-

c

c

k)

C

L3 X ol

on

IF (LIFTUIIR} +EQ. D) GO TO 450
I0 = MO + 1

IF = MO + NL{TIB}»

TLUILB,M) = VTUF(IO0) + VIUFIIF)

460 CDNTINUE

ALL VELOCITIES FOR A GIVEN NON-U FLOW READ IN.

490

495

SCo

515

520
533

540
560

560

CALL SAVE{IFO4, 1, 1, NELTOT, VNUF, I, WUN)
CALL SAVE(IF12y 1, 1y NELTOTy VTUF, 1, VN) _

A R
WRITE16,5C0)
FORHATE{1H1}
WRITE{6,510) L, M

FORMATLIHG, 15X, *RON-UNIFORM FLOW NUMBER ', 124"s ¥ = ';'}31/
1 T15,%1% T27,% YN*, Tuu,* vi°, o
z T75,%3% TBT4" VN®,T138,* Y717

J1 = Jz + 1

JFX = J1 +°49

N2 = INELTOT + 1 » Jzyrrs2

IF LJHX 6T. N2} JMX = N2

d2 = JrX

DE 530 J = J1,JHX

JZ2 = J2 + 1

IF §42 +6T. NELTOT) 68 To 540

WRITE (6,520} J,VNUFtJ),VTUFtJl. JZ2g VNUF(JZI,UTUF(J?)
FORMATIIH , 11XI3, EISXFIZ +6) s 23%13, zisxFlzoﬁll
CCNTINUF

IF 142 .LT. NELTOT) 60 TO 9%

GO 7O 55¢

WRITE(6,520) J, VNUF(J}, VTUFL.D)

CONTINUE

RETURN
END

ASEMIES

ASEM16G
ASEM161
ASEM1E2
ASEM163
ASEM16Y-
ASEMIES
ASERI1GE
ASEM167T
ASEMIER
ASEM16S
ASEM170
ASEH171
ASEM1TZ
ASEM173
__ASEM174
TTRSEM175
__ ASEM17s
ASEWNITT
ASEM1Ta
ASEM1TY
ASEMIBG
ASEm1al’
ASEM182
ASEMIAS
ASEM1EY
ASEM18S
ASEH1Es
ASEMIEBT
ASEM1B3
ASEM 189
ASEM190

ASEM19]

ASEM1G2
ASEM193
ASEM194
ASEM195
ASEM196
ASEM197T
ASEM193
ASEMig¢
ASEMZLEC
ASEM2ZE]
ASEM202
ASEM203
ASEM2CH
ASEM205
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SUBROUTINE GETT(IU, IT, Nl, Al, N2, A2) §ETT (01
EETTE02

DIMENSION ALINID, A2EN2) - GETTCC3
BETTLCH

6C TO (1G,20,3C,803y IT €ETTCOS
GETTCOG

PEAD A1 GETTERT
10 PEAD(TUI A} GETTCLS
PETURN EETTOCS
GETTC10

READ N1 AND A1l ]_S GETTO11
20 RFADCIUY N1y A1 . GETTC12
RETURM QRIG]NAL PAGETY GETTC13
POOR QUA_LI EETTCL1A.

QEAD A1 AND A2 or GETTC1S
3C PEADLIUY Al, A2 ‘ GETTG16
RETURN 6ETTC17
GETTC18

PEAD 1DU™ AKD Al GETTC19
4C READCIU! IDUM,- AL GETTC2C
RETURN GETT021

FAD GETTL22
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FUNCTION ABFORM ¢XxY, ¥I, DSI, SINI, COSI, ABFOi{01

1 XJdy YJdy DSJy, SINJ, CQSJdy BC) ABFOCHZ2
to. ABFOCD3

ABFOEGY

THIS ROUTINE ACTUALLY CALCULATES THE INODUCED VELOCITY ABFOEBOS
ARRAY ELEMENTS A AND B. ABFOIDE
ARFOCO7

ABFOQLO8

DATA E1,C27169.0,114111/3E0,EY/0.05014G012 ARFOLCO%
ABFOCIC

ABFOG1l

DY = XI - XJ ABFOC12

DY = YL - YJd ABFOD13
ROSO = DX&%2 ¢ DY# %2 ABFOO14
DNSJS0 = pSJ**2 ABFOD15
ABFOC16

IF tROSQ «LiTe DSJSQ@*EL1) GO TO 10 ABFOG17
ABFOC18

USE FAR FIFLD FORMULAS ABFOE19
VX = 2.*%*DSJSROSQ ABFOLCZ20

VY = VX%k[IY ABFOC21

¥X = vXaDX ABFNC22

AG = -VXXSINT + VYFCO0SI ARFOLC23
ASFQRH = AD ABFOL2Y
poi-=  UXHCOSI + YY#SINI ABFOG2E
RETURN ABFOLZ6
ABFOG27

USE NEAR FIELD FORMULAS ABngza
1 X = DX¥COSS + DY%SINJ CABFO Q029
Y = BY*COSJ — DX*SINJ ABFO;3B

5 = SIﬂI#CDSJ - COSTI*SINJ ABFOL31

€ = COSI*COSS + SINTHS5INJ ABFO(32

’ ABFQOT33

IF (K750 .GT, DSJSOQ#EZ) GO Yo 20 ARFOC3Y

. ABFO{35
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HSE EXACT FORMULAS-

XE
YB
RO
AL
R1
R?

¥X
Y =
X =

Y
R

XIDSJ

Y/DSJ

XBxx2 + YB&x&Z

¥Ee%2 — YB*¥2

PG + XB + [.25
RO = XR + D25

*ALOB(IR050+DSJ*X*3.25*DSJSOIIIROSQ-DSJ*X*U-EStDSJSQ)1
DS
nsg - 2.25*05J50

VY T Z2+UFRTANZ(Y %)

6o T0 32

USE MULTIPOLE FORMULAS
23 AL = Xa*DSJSROSQ

BE
ALQ
ESQ
LB
VY

Y#D5J/ROSQ
X#a2 /P0SQ
NS.JSG/ROSD
2eO®AER{] 0 + (ASC — 0, 75)%ES0/3.0)
Z+J%BF(1.0 + (ASCG — D 25)%L50/3.01}

3L CORTINUL

ARFORM = ~S*yYX + C®VY
BO = C*VX + S%VY
RETUPN

END

ORIGINAT, pa
GE
OF POOR. QUAT 7y

ABFOC3E
ABFOLC37
ARFO=38
ABFOG39
ABEFOCHE
ABFODZu1
ARFOCY2
ABFOCU3
sREOC4Y
ABFDCHS
ABFOCHG
ABFODUT
ABFOCLB
AEFOLC49
ABFQDRSD
ABFOGC51
ABFOCS2
ABFOGS53
ABFOGEY
ARFOLCSS
ABFOLS6E
ABFOOS7T
ABFOI5S8
ABFOESSY
ARFOLGHE
ABFOGHL
ABFDCE2
ABFOC63
ABFOCGE
ABFOCES
ABFOLEE
ABFOLGT
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SLBFOUT]NE' MAFORM { M, NONU, NBNU, ISCL, IPRINT)

THIS ROQUTINE FORMS AND STORES MATRICES A AND B
ALSO CALCULATES AND STORES ALPHA AND CTRCULATORY ONSFT YELOCITIES

THIS IS FIRST ATTEMPT AND IS SIMPLE ONE-TIME PASS,.
CAPAUILTTIY TO ONLY CHANGE SELECTED ARRAY ITEMS
WILL BE ADDED LATER.

e EelaNzEnRzEalsNuNy

REAL #*Y ]

s Nl

DIMENSION AtsCOY, B(500 Y,y X0E503), YO{55CI,
1 DS(500Y, SAUSIG), CAL{SCO), BLUCSCOV,
2 N{l12), T112)

CCMMON FCOMPOD/CCLy INCLT, CLT, ALPHA, SUMDS {15), TLU{10412),IND
1 , ALPHAO, CNUIL10), SMOSWFU1Q)s HIC(1D)

CCHMON JRFLAGS TOR(1O1, INLE1DY, TFLC1DY, NL €101, LIFT(10},

TRMFL1G), ISAVIC10), ISAV2(10Y, ISAVIELICH,

EYITLE€1D, 7}, IBTy IBST, IBTOTy NELTOT,

ITREBL1G)y INMBL1DB), CHORDB{10Y, IBD (200, LIFTOT

»IPEBI10),y IFSTU10Y, ISECCIO), FYITLE(2S), IPVRI1D)
ccHeom SFILEIDs 1IFO01, IFD2, IF03, IFO4, IFODS,
IF06, IFOTy IFOBs IF39,y IF10,
1F11, if12, ¥Fi13, IF14, IF1E
3 +IF16, IF17, IF18, JF19%, IFZ20
COPECM/ROTAT/NROT, ROTRAD (10}

E T N

B

COMHON/ELDATAS X0, YO, DS, SA, CA, CHURVISDEY, DLESCO)
COMMON/GCOEFS/, WF(50G)

PEGIN NEW CASE. TI IS5 ROW COUNTy JJ IS5 COLUMN COUNT.
REMIND IFCO
REWIND IF1O
REWINN IF11
REWIND TF12
REMINN IF13
# = LIFTOT + 2
12 z
11
LE
It = C
NROT = © . .
t INPUT WALUE OF NONU .6T. & IS USED TO FLAG

"o
LN}

MAFOLC]
MAFOCCZ2
MAFOCC3
HAF O OOy
MAFOCOS

TMAFO DS

MAFOCOT
MAFDCOS
MAFOLDOY
MAFOL1D
MAFOD1:
MAFOG12
HAFOD13
MAFOC14
MAFOC1S
HAFOC16
MAFOLC17?
HATOC1S
MAFQOC1Y
MAFOC2D
MAFOC21
MAFOC22
MAFOC23
MAFODZ4
MAFO[2S
MAFODZ6
MAFOCZ27
MAFOG248
MAFOGZ9
MACQC3ED
MAFOGC31
HAF QD32
MAFOC33
MAFOC34
HAFDE3S
MAFGOC3%
MAFOC3T
MAFOLC3S8
MAFOC3Y
MAFOCHE
MAFOCAY
MAFOGH?
MAFGD43
HAFODaY
HAFOCHS
HAFOCHG
HAFOOYT
HAFOGHS
MAFOC49
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A ROTATINE NCN-UNIFORM FLOW
If {NQNU .lEs B} B0 TO 5
MRGT = 1
HORNU =}
5 CONTINUE
DO 21T IIB = 1,IB70T
CHECK IF BODY IIB IS STItL IN DATA S5FT.

IF (IPRF(IIP} .LT. O) GO T0 2180 ORIGINAL PAGE IS

IWT = INT + 1 OF POOR QUALITYI
I0 - TNL(IIR}
IF = I0 + NL(I1IBY}- 1

HIO(IIZ) = I1 + 1
D0 180 1 = I10,IF

Ja = °
K= 2
TT = 11 + 1

IF LIPRINT .E0. 2)
1WRITE (€,12' 1T
12 FORMATOLIH1,y Th,"I = *LI3S1HOs T4, "J%y T15,%A0%, T31,°B0G%

D¢ 157 1R = 1,IBTOT
iF (IBMF {IBY +LTs« C) GO TO-153

COUNTER FOP ELEHENT GEOMETRY
J = INLCIBY — 1

COUNTERS FOR A E ARRAYS
JI =T Jd o+ 1
JF T JJd ¢+ NLUTB)

JJ IS COUNTER FOR THF CUP?FNT FLEMENT

ZERC CUT A+R APRAYS
D0 20 JJ1 = JI,0F
AfJJ1d

22 P(JAD)

[ e}
[ s |

JJd = JT
JJI S JI o+ 1
JJIT T JJd1 ¢ 1
6C TO 4~
D JJI T JS ¢ ]
4% g9 - J+ 1
AC = ARFORMEIXOULLI )4 YOU(I )DL CTI) ¢S ALY, CALT )y
1 !D!J);YO(J).UL(J),SA(J),Cﬂ(J,.BO?
ptJJ Yy = BUJS ) + BD .
AtJJdr = AtJd) + AD

IF (IPRINT .ED. 2}
I WRITE 8645730 JJy ADy RO
S0 FORPATLIH , I3, 2(4XF12.6))

113 Jd4F = Jd
dd = g o+ 1
IF (JJ = JFI3C+1235130

MAFDCSEC
MAFOLCS}
HAFOESZ
HMAFOZSZ
MAFOESY
MAFOLS5
KAF 0356
MAFOECS?
MAFOCSE
HAFOLS9
MAFOCGE
MAFOESE
MATOLG2
MAFOLE3
HAFOCHY
MAFOLHS
MAFOI66
MAFCGT67
MAFOLCGEB
MAFOCES
MAFOCTE,
MAFOLT1
MAFOZC72
MAFOLT73
MAFOLT4
KAFOTTS
MAFOCTS
MAFDZTT

‘MAFOCTS

HAFOCTS
HAFOLBC
MAFQESR]
MAFOTCAZ
MAFOGAZ
MAFOLCEY
HAFOECBE
MAFOCS8E
MAFDOC87T
HAFOCBE
MAFOTEY
MAFOECSL
HAFOCS!
MAFOCS:
MAFOZ9:
MAFOLC9L
HAFOL9E
MAFOT9¢
MAFDZSS
MAFOL9E
MAFOL9S
MAFDICL
MAFC1G:
MAFO10:
HAFO 10!
HAF O 104
HAFC1E!
MAF 010:¢
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c MAFO1OT
120 JJ3 = U1 - 1 MAFG1pE
60 TO 4G MAF0109

133 JJ = Jd - 2 MAFOI1D

c HAFG111
c i HAFO112
C IF LIFTING BODY, SAVE FIRST AND LAST B. ALSO CALCULATE N AND T. HAFO113
IF {LTFT(IB)} .EQ. O) 60 To 150 MAFQLLY

YN = p.O FAFO115

¥YT = r.g MAFO1lle
SHDSWFEIRT = .0 HAFO117

IF ((TWT LEO. 1) LAND. €I .EQ. IO)) o HAFO11a

1CALL WETGHTU(SUMDSUIBY, DSy JI3 JFy WF, IPVRUIE)) MAFO119

DO 140 J = JI.JF HAFO012C
SHESWFEIE) = SMOSWF(IE} + DST{J) * WF{J) . MAF012}

VN = ¥h o+ BLJIRUF L) MAFO122

189 VT = VT + A(J):WF(J) MAFD122

c HAFO124
K=K+ 1 HAF012%

NC(K) = VN MAFO126

TIK) = ¥T HAF 0127

C MAFO12¢f
c MAFD12%
150 CONTINUE MAF013C

c KAFO13]
C A COMPLETE ROW OF ROTH A AND 8 HAS BEEN GENERATEDZ HAFO I3z
C SAVE A ON UNIT 9, A AND B ON UNIT 10. MAFO13?
CALL SAVELIFICs 1y 14 JJds A5 1g VW) MAFO ]3¢

CALL sAavVELIF1G, 1, 1. J0y B 1, VH) HAFD13®

c EAFD13t¢
c . ) HAF 0137
€ SET PLPHA ONSET FLOWS HAFO13¢
C ALPHA = T MAFD13S
N1} = $4tD : HAFOIY4L

T{11 = CALT) MAFOD14]

c MAFOIBZ
C ALPHA = 5C MAFOLY:
H{2) =—CAH(TI) MAFQ 4L

T(2) = SALIY MAFO14F

C MAFQIG¢
< HAFO143
N0 16T K = 1,M HAFO 14

JId T Jdu o+ 1 HAFO 14+

16G ALJJY = NIR) MAFO 5!

c . i MAFQ15;
€ THE A-SRPAY TS, SAVED ON IFD9 IN AUGRENTED FORM MAFO15:
CALL SAVEC(IFO9y 1y 1y JJy A5 1, VNI MAFG15:

c ’ PAFO151
c MAFOIiS!
€ ALSO SET UP TLU ARPAY MAFG15:
IF (LIFT(IIB} (0. B GO TO 203 MAFO015"

IF {I .NE. I0Y 6D TO 201 MAFG15:

tP = 16 + 1 HAFO15¢

BC 220 K = 14K HAFOL16.

208 TLUILH,KY = TCK} BAFO16,

c MAFG16;

201 IF €I JNE. IFY BO T0 283 HAFO1é
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DG 202 K = 14M
TLUILR, K} = TLULLEP,K) + TIK}
CONTINUVE

ORIGINAL
oF POOR

SAVE NORMAL AND TANGENTIAL ONSET VELOCTITIES.

NORMALS ON UNIT 11,

17¢

1#0
F

192

WRITE{IF11} N
WPITEWIF12Y T

I=I0 ARD LIFTING RODY, SFT BLU
IF (I .NE. TO} &0 TO 1BQD

IF (LIFT(IIN) EQ. O} GO TO 185
Do 17C 9 = 1, NELTOT

BLUtSY = BE.)

CCNTINUE

LIFTING EODY, SUM BLU

IF (LEFTIITIR}) LEQ. 2} G0 To 210
O 190 4 = 1, NELTOT

BLUIJY = BLULJY + B(J}

STORE ELU ON UNIT 13
CALL SpVECIF13, 14, 1, NELTOT, BLU, I, ¥YN}?

212

243

280

324

310

32

232

34d

CCNTINUE

CCNTINUE

IF (IPRIMT .NE. 2} GG TO 343

WRITE (64257}

FCRRATUIHIY

WRITE 1£,252)

REWIND TFID

JF = NELTETY

Dt 230 J = 1,.J0F

CALL GETTU(IFLD, 1, JEy Ay 1, YN2
CALL GETTUIF1O0, 1, JFy By, 1, VMY
WRITE {6.302)

FOPHMAT{IHGy Th,"A{", T3,%y 41 4/)
HFITE (6,310) €AC(T) ,I=1,JF}
FORPATIBI4XF12.6]))

WRITEL (6,320}
FORMATCING, T&,"BLv, I3,%, J) %/}
MPITE (653107 {BUT),I=1 JF)

CONTINUE

CONTINIE

RETURN
EKD

TANGENTIALS ON UNIT 12

PAGE 1
QﬁjgdjffY'

MAFO 164
HAFO 155
MAFO 166
HAFO 167
MAFO168
HAF 0 169
HAFO17C
HMAFQ171
HAFO172
MAF 0173
HBAFO17Y
MAF D175
PAFQ1TE
HAFO17T7
HAFO178B
MAFG179
MAFC180
HAFO181
MAFOG182
MAFD183
MAFO18Y
MAFO185
KAFO186
HEF(O1B7
MAFO1BE
MAFD 3189
MAFQ195
HAFO191
MAF Q192
MAFO193
MAFO1l94
MAFO195
HAFD 196
HAFO197
HAFO 198
HAFO0 199
KAFOZEL
®AFOZ0)
HAFOQZT2
HAF0203
HAF 204
HAFD20S
KAFQ2Z6
HAFO2C7
MAFGZCE
MAFQZLS
HAFO?21C
RAFO211]
MAFOZ12
BAFO213
MAFOZ14
HAFQZ15
MAFO21&
MAFQ217
HAFOZ18
BAFO21%
¥FAFO22C

HAFOZ21
MAF (0222
HAF (223
¥AFOZ2ZY
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SUBRPONTINE MAIN3 )

CONMON FBFLAGS IDECI1GY, INLU1D), IFLt10), ML UIS), LIFTUICY,
IEMFC10Yy TSAVINID), ISAVZ2(10}, 1sav3t10y,
BTITLE¢1D, 7)), YIBT, TEBST, IBTCT, NELTOT,
ITRRU13Y, INMBC1ID}, 'CHOPDBI110), 1D {10, LIFTOT

+IPRBLIC)y TFSTC1O), ISECELL), FTITLE{15), TPVR (1D

COMBON sCOHBODSCCL, TNCLT, CLT, ALPHA, SUMDS {ICY, TLULID,12),IND

» ALPHAG, CNU{1D3, SHMDOSWF{10}, MIO(12)

COMMON SFILEID/ IFILEly IFILEZ, IFILE3, XIFILEH, TFILES,
IFItE6, IFILE7, IFIFER, IFILE9, IFIL1O,
IFIL11ly IFIL12, IFJL13, IFIL J4y IFIL1S
+IFILIB, IFIL17, IFIL1B, IFIL1®, 1FILZ2D
COMPMON ZFHDATAZ TSOL 4JOFF 4NONUNBNU,IPRINT MORE M

CULATE COHBINATION CONSTAMTS
CALL COKBO (NELTOT, LIFTOT. Ky NONID -

CALL TIMEVIT)
WRITEtE,E9) T

FOPPAT (1HC, *CONMPO COMPLETE, CALL FLOWS, T = "4F9.3,*SECONDS.")

CALL FLCWSINELTOT, My TPRINT}

CALL TIMEV(TI

WFITElG,9C) T

FORMATCIHT, *FLOWS COMPLETE, T = "y F9.3, *SFCONDS.T)

C¥ FOR OFFRORY POINTS
IF (JOFF .NE. 1} EO0 YO 118

CALL OFFFODCMNELTOT, M, CHORDSB, IDE, IBIOT)
CALL TIMEVIT) '
WBITFLe,100) T

FORMATLIHT, *OFFBODY POLNTS COMPLETFy T = "y F9¢34+ SECONDS."!

~

CORTIMUL

RETURN
END

KANZCO1L
MANZCE2
MANZCOD3
MANZCOY
MAN3COB
HANZCECS
MANZECT
HANZLDE
HAN3LCO%

MANZIELCD
MANZC11

_MANIC12

MAN3IC13
MANZC1Y
HANZC1S
MAN3C16
MAN3C17 -
MANICL1R
MANIC1Y
MAN3IC2GC
MANIC2Z1
MAN3EL22
MANZID23
MANZE24
MANILZ25
MAN3IL2¢6
MAN3CZ7
MANIC2E
KAN3I D29
MANIC3L
MAN3 L3
MAN3ZC32
MAN3IC32
MAN3C34
HAN3ZL3E
MAN3IC36
MANIC37
MAN3 C3E
MAN3Z L3S
MANICHL
MANZCE]
HANZ[Y42
MANZLHZ
MANZ D4 Y
MANTEHE
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SUBROUTINE MIS1 C A, Ny NDs By HDs

A REAL®Y SUBROUTINE TO

ORIGINAL PAGE IS
OF POOR QUALITY

NERR, D )

L

INVERT A MATRIX AND/OR SOLVE SIMULTANEOUS EQLATIGNS

INPUTy

A = NAHE OF INPUT MATRIX, DIMENSIONED A{NB,NL)

= T THE ORDER OF THE HATRIX 1

N
ND = I$ THE pIHENSION OF THE SQUARE ARpAY A
B = NAMF OF INPUT MATRIX, DIMENSIONFED B{IND,.MB}

{ BINGY IS ALLOWED IF MDZ1 )

HD = IS THE NUMBER OF COLURNS IN THE RECTANGLLAR ARRAY B
0 = SCALE FACTOR FOR VALUE OF DETERMINANT (€=1,, FOR NO SCALING)

oLTPYT,

A1I,d) = EARBAGE

B(I,J) = A-INVERSE * B

NERR = 0--0K, 1--A IS SINSULAR
D = SCALED VALUE OF DETERMINANT

REAL*>Yy AsB oDy AT JHAX ARAT
DIHENSION A{ND.ND}, BEND,MO}
EQUIVALENCE {(LsFL1y (K,FKJ

DATA EPS/1.E-25/

START REDUCTION OF MATRIX A

Do BG I=1.M

SEARCH FOR MAXIHMUH FLEMENT IN TTH ROW OF A-MAYRIX

ATIMAXY = A{T,1}

JHAXY S 1

DO 10 JZZ,.M

IF « ABS{Afl,J)) LLE. APS[ ATJNAX
ATJMAY = A{E,0)

JEAXY = J

COoNTINUE

IF ATIJMAX IS ZERO, THF HMATRTX ¥S s1

IF fARSCATJMAXY .GT. EPSY 6D TG 20

D = ZSW.CEZ
NERR = 1
RFTURN

NCRMALIZE ITH ROW BY AIJMAX (JMAX E
DO 30 J=1gN

A{I,J) = ACT,J) 7 ATJMAX

D = D=xAIJMAX

HORMALIZE ITH ROM OF B

DO 46 JT1,.MD

3 BAI4JY = BLILd) / ATJSHAX

1} 60 TO 1T

NGULAR

LEMENT OF ITH ROW)

¥IS1Col
L3 1
MIS10063
HIS1004
MISILEGS
HIS1LOE
WISiCO7Y
MIs1iC8
HIS1CO9
HIS1E81C
MIS1C1l
MIS101z2
MIS]16L:
HISIL14
MIS1C1E
HIS1CI¢
MIS1CYT
MIs1leas
MIs1C1¢
KIS1C2{
KIS 102}
HMIS1E£2:
nIsicas
MIS1E2C
MIS1C2*
nIsicat
wIisiLz”
HIslc2i
Misicz-
RIS1L3:

MISIC31
HIS1L22Z
MIS1C33
MISIC3L
¥ISIC3ES
BIS1L36
HIS1L37
HIS1C38
KIS1C39
KMIs1Cac
HESILHY
HISLE42

.K1S1CHuZ

MIS1CHN
HIS1C&8"
MIS1THE
HIS1ER7
H1S1CLE
KIS1CARS
MISICSI
MIS1ES)
MIS1E5%
MIS1LEZ
RISIESE
HIS1CE!
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USE ROM TRANSFORMATYONS TO GET ZEROS ABPOVE ARKDR BELOW THE JMAX
ELEMENT OF THE ITH ROW OF Ae APPLY SAME ROW, TRQN%EGRHATIONS
TC THE B MATRIX.

DD 7T KzleN

IF K JEC. T} €O TO 70

BRAT = —ALK,JHAX)

DO 50 JT1,M

IF (APSCA(I,J?) LLT. EPS) G0 TO SO
AtK,J) = ARAT % ALI.J) + ALK, J)
CONTINUE

ALK, d¥AX) = D.DED -

GO 62 JTI,MD

IF (ARS{R(I,J)) .LT. EPS) GO TO &3
BiIkyd) = KRAT * BLI,J) + B(K,d)
CONTINUE

CONTINUE

COLUMN. THUS,

STOPE ROW COUNTER (1) IN TOP ELEMENT OF JMAX .
PIVGT {UNITY)

THE TOP ROW OF A WILL CONTAIN THE LOC OF THE
ELEMERT OF EACH COLUKK (AFTFR REDUCTION!.

L =1
Afl,JHRX) = FL
THIS STORES INTESER I IN TOP POV OF A

PERFOPF R0u TIRTERCHANGES

THE REGUCTION OF A IS NGW COMPLETE.
AS INRICATEC IW THE FIRST ROW OF &,

BC 120 JT1,.N
Kz 1
FR = Al]l,.,K}

THIS PUTS THE INFEGER YALUE IN & INTO K
IF tK-I)9G,720,100 ’ T,
If KE141) IS LESS THAN I, THEN THAT ROW HAS ALREADY BEEN
TRVOLVLD IN AN INTERCHANGE, AND WE USE K(1,K) UNTIL WE GEJ
A VALUEL OF K GREATER THAN 1 (CORPESPONDING TC A PoWw STORED
BELOY THE ITH ROW, (CLEAR-AS MUD) ’

Do 1IT JZ1,.HD
AFAT = BU(I,d)
BTy} = FUK,d)
BiK,J} = ARAT
0= -p
CONTINUE

NIRR = ¢
RETURN

£nD

MIS1C5¢
MISiCsT
MIS1CSE
KISIC5e
MIS1Cel
HIS1061
HIS1C6Z
MIS1Ce:
MIS1C64
HM1S106F
P1s1CEe
HIS1C67
MIS1C6E
MIS1CES
-MIS1C7E
MISiCTl
HIS1C7:
MIS1CT:
MIS1CTL
HIS1CT!
HIS1L7¢
MIS1CT
MISICTE
HIS1C7*
MIS1CR:
MISI1C8:
MIS1GE;
MIS1CES
KIS1CB
MIS108
MIS1LEE:
RIS1CE

KISlLias
MIS1CAS
KIS1ESt
MIS1C9]
Misice:
MISics:2
MISISoY
MISICo:
MISICOE
HISIE9T
MIS1Cof
FISLC9S
MIS11%C
®ISI01
MIS110Z
MIS)1E:
MIS1iCH
HMIS110¢
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SLRROUTINE MIS2 ¢ A, N, ND, B, MD, X, NERR, D)
A REAL®H SUBROUTINE 70 :
INVERT A HMATRIX ANB/OR SOLVE SIMULTANFOUS EQUATIONS

INPUT,
A = RARL OF INMPUT MATRIX, DIMNENSIONED ACND,NC}
N = IS THE ORDER OF THE MATRIX A
ND = IS5 THE DIMENSTON OF THEZ SOUAPE ARRaY A
B = NAME OF INPUT HATRIX, DIHENSIONED E (ND,M[)
€ BIND) IS ALLOKED IF MODZ1 )
Mr = 1S THE NUMBER OF COLUMNS IN THE RECTANGLLAR ARRAY B
0 = SCALE FACTOR FOP VALUE OF DETERMINANT {:l., FOR NG SCALIKG)

CLTPUT,

AtIsd) = BARBAGE

BIIyd) = A-TWVYERSE * B

NERP = Q0--0K, 1=+A IS SINGULAR
B = SCALED VALUF OF DETFPMINANT

RFEALSY AsByDa AT JHAX L ARAT
DIHENSION AIND,ND}, BIND,MX)
ECUIVALENCE (LsFL}, (K4FK]}

DATA EPS/f1.E-25/

START REDUCTION OF MATRIX A

DG BS Izl N
SFARCH FOR WMAXIMUM EFEMENT IN ITH ROW OF A-MATRIX

ATJSHAY = A(T,1)

JMAY = 31

DO IL JZZ24N

IF 4 ABS(A{ILJ1) LLE. ARSE AT SMAXY) GO T0 IC
ATJMAY = A{T,J}

JHAX =

CCHTIMUE

IF AIJHAX IS ZERO, THE MATRTX IS SINGULAR

IF (APSEATIJMAY) .GT. FPS) GD TO 2G -

I = IC.CEC
NFRR = 1
RFTURN

NORMALIZE ITH RO BY ATJHMAX {(JMAX ELEMENT OF ITH ROV}
06 3L JTi,N
AlTgdY = Al{T,J) 7 ATJMAX
= DFATJMAX
NORHALIZE 1TH ROW OF ¢

DO L J=1,Mp
Btlyd) — BET,d) /7 ATJMAX

HIS2CL1
MISZGEE
MIS2CE:
MIS2DE4
HYIS2enE
MISZ2LOE
HISZLOV
PISZCOE
MISZ2COC
HIS2G1C
KI152C11
MIS2C1z
KHISzZEl:
M152C1t
HISZ2C1E
MIS2C1le
KISZC17
MIS2C1¢
HIS2C1¢
KIszC2C
KISZL22
kIszL2:z
®Is2322
HISZE2¢
risap2e
MISZ2L2¢
MISZCZ3
HISZO02¢
MIszc2e.
¥ISzC3l
MISZZ32)
KISZT3z
MISzE3:
HIS2C3e
¥IS2C3¢
MISZ2E3e
KISZL2T
#Is2C3E
MISZL3c
KISZC4l
MISZ2ECH]
MIsSZiauc
MIsZ2 L4z
MIS2CHL
MiS2cC4c
KISZ2Cu¢
MISZCuJ
MIS2C4:
pIisa2cac
MISZLCHL
MIS2LCS?
MISZ2CT5¢
HIS2£5:2
HISZESk
MIS2 LGS
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USE ROM TRANSFORMATIONS T0 6ET ZEROS ABGVE AN BELOW THE JMAX

ELEMENT OF THE ITH ROW GF A,
Te THE B MATRIX.

0O 78 KZi,M
IF (K JEQ. 1) GO TO IC

APAT = ~A{K,JHAX)

DO S0 J=1,.N

IF 1aAPSiA(I,LI)) .LT. EPS) GD To SO
AK,JdY = ARAT > ACY,J) + A{K,J)
CONTINUE

AMK JPAXY =
DO &2 J=1,MD
IF lAﬂSlF{I.J!) «4Te FPS} GO0 TO 60
BiKyJ} = ARAT 2 BiI.J} + BiKy )
CONTINUE -

CONTINUE

0.CED .

STORE ROM COUNTER §T} IN TOP ELEMENT OF JHAX
THE TOP ROW OF A WILL CONTAIM THE LOC OF THE
CLEMENT OF EACH COLUMN (AFTER REDUCTION.

L=-T
ATl oJHAXY = FL

THIS STORES INTESER I IN TOP ROM

THL REDUCTION OF A TS NOW COMPLETE.
AS INDICATED IN THE FIRST ROW OF A,

PERFORM

Do 12C
=1

I=1,N

Z FK = A(].K)

THIS PUTS THE INTEGER VALUE IN A
TF tk-I1315C,120,100

IF Ke1,1) 18
INVOLVED IN AN INTEPCHANGE,
A VALUE OF Kk GREATEP THAN I
EELOW THE ITH ROM.. (CLEAP AS HUD)
J=1,HD

BLI,0)

BIKyJ}

= ARAT

e 11:Z
APAT =
B,y =
E(Kyd)
b= -p
CONTINUF
NERR - ¢
RETURNM
E NG

APPLY SAME ROW TRANSFORHATIDNS

COLUMN: THUS,
PIVOT CUNITY)

O6F &

ROW INTERCHANGES

INTO K

LESS THAN I, THEN THAT ROW HAS ALREADY BEFN
AND WE USE KI3,K) UNTIL WE GET
{CORRESPONDING TO A ROW STORED

———-,

BISZ2CS"
RISZCst
MIS2C5s
HIS236t
FPISZLH)

HIS2C6:

BIS2C6:
HMIS2CeL
HISZoe:
MIS2let
HIS2E6T
MIS206¢
KIls2cet
MIS2C7L
HIS2C71
MISZ2L7:
HES2L07:
MISZCT7¢
HIS2C7!
MISZLT¢
HISZ2GT"
MISZ2LT(
MIS2c7e
MrIS2LEl
MISZ208:
BIS20C87
MISZO08!
MIS2L84
FISzL8!
HIS2CB(
MISZ2C8”

MIszCé
MIS2 28
MYS2C9
KIS2(%
MIS2C4;
KIS2C9:
KIsz2te:
KISZ2L9:
KIS2C9:
HIS2ES"
MISZC9.
BIS2239¢
RIS21C!
rISZ10:
HIsSZ10:
HIS21C:
KISz1Ce
HIszinot
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SLEROUTINE OFFBOD(N, M, CHORDB, IDB, IBTOT} OFFPLC]
OFFRECD2
OIMENSION X{1001, YC1EO), TITLELT} v OFFBCO3
1 +CHORDB(10)s TDEPL1DY OFFEG0Y
CCHMON/COMBOD/CCL yINCLT (ELT JALPHA GSUHDS (10, TLUELIC,12),IND OFFECLCE
1 s+ ALPHAOD, CNUCID}, SHDOSWF£1D7, rlOC10} GFFRLGE
OFFRCC?
CEAD IN OFFEODY POINTS (IN BLOCKS OF UP TGO 1CO) OFFBZGE
10 CALL OFFPTS(NOy Xy Y,- TITLE, LAST, CHORDB, ICEB, IRTOT} OFFBCOS
OFFBC1C
NOW CALCULATE VX AND VY OFF2C11
CALL VXYOFF{N, M, NO, %, Y} . OFFBEL12
OFFBLC13
: OFFBG14
PRINT OFFRODY POINTS AND VELOCITIES : OFFR{15
CALL YPROFF{Ny My NOy X, Yy TITLE, IND} OFFSL16
GFFBLC17
CHEC¥ IF ¥YOFE POTIMTS AND CYCLE 1IF SO OFFBL18
IF {LAST «NE. 1) GO TD 1D OFFRLC1%
OFFEL20
OFFBEZ1
RETUPN OFfFRE22

EnG QFFELC23
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SEBROUTINE PRINTE [IPy M, ID,:BTITLE) . . PRNGCC1

c : . PRNGCCE
C  THIS SUBFOUTINE WRITES OUT THE BODY COORDINATE [ATA- “PRNGCE?
c <. PRNGEDY
(o - PRNGCCE
DIMENSION BTITLE € T),-AL2} . PRNFOQE

C . PRNGCO7
COMMON /GFOMDS XE500Y, ¥Y{S50} PRNG COF

c . PRNG (DS
DATA ACL),A(2)}/7 UNTR®,* TR*’ PRNGOIC

c PRNGE1]
' : PRNGCI:
. JZ2 = n PRNGCIZ
10 WPITE t&,30) , PRNGC14
¥PITE t6,23) ACIP}, 1D, BTITLE PRNGELF

2C FORMATLIHC, 15XA 4, "ANSFORKED CODRDINATE DATA FOR EODY 10 = *,I2, PPNBD1:

1 v, Y+ TAULITIS,'I, T27,%XiIRT, Thyp*yY(I)v, PRNGE1T

2 ) T754"I% TET,*YAI)Y, T104,°Y(1})") PRNGC1t

33 FORMAT (1H1) PRNGE1¢

c PRNGLZ(
1= Jz + 1 ] PRNGC2]

dMX = g1 o+ 49 PRNSCZ2:

N2 = (N + 1 « 2172 PRNGC2.

IF to¥X .BT. N2 Jux = N2 PRNG 2!

g7 = amx PRNGC2¢

D0 52 0 = g1,umx PRNGCZ¢

J2 = 92 473 PRNGCZ®

-IF {J2 J6T. N) 6o 7O &p PRNGE2:
MRITE (6.40) J, XUJY, YUdY, J2, Xed2), Yig2) . PRNG 2

SC FORMAT €1H ,11x13, 2I5XF12.60,4 23XI3, 218XF1zZ.60) PRNGL 3L

55 CONTINUE : PRNGL3,

c PRNGC3;
c PRNGC3:
TF {02 .1T. N} 8D 710 1p PPNG €3¢t
RETURN ’ PRNG L5t

¢ PRNG L3¢
c PRNG 3"
6T WEITE (6,403 4, xcJy, Y(J) PRNGC 3¢

c PRNGLZC
RETURN PRNG 54!

END PRNGCH
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SUBEROUTINE PRNTEL PRNL LD
PRNLCE:
PRNLCO:
DIKENSION ANC1O) . PRNL GG
REAL NEW4NOsNCHGE . PRNL LOF
PRNL GO¢
COMMON /BFLAG/ IDB(1G)}s INL{1D?s JFLCIDY, NL{ID}, LIFTI1D}, PRNLECCY
1 IBMF(10), ISAVI{10O}, ISAVZ2(1D), ISAVIL1O), PRNLECCE
2 BYITLE(1D, 73, IBT, IE®ST, IBDTCT, NELTOT, PRNLLES
3 ITRBLIQ)y INMB( 1D}, CHORDBL1D} ¢ IBD (LD} ,LIFTOT .  PRNLC1L
5 +IPRB(10)Y, IFST{1D), YSEC(IC), FTITLE(15}, IPVR(IE)} PRNLT]1]
PRNLEC1Z
PRNLC13
DATA NEW,OLD4,YESsNO,SAVED,BLANK/® NEW'","* OLD*,* YES*," NO 7, PRNLG1H
1 V5 v, */,CHGE JNCHSE/"CHBE ", NC */,AN/* 0O %,* 1 °, PRNLC1E
2 . 2 O'i 3 |’| " I'. 5 I’l & ... 7 "I 8 0.‘ -] |, PRNLClb
3 e APy AL/ * P *y * L % . PRNLC17
PRNLC1S
VRITF HEADING FOR BODY GEOMETRY SUMMARY PRNLD19
MRITE (6417} PRNLG2G
12 FORMAT (1H1% T151,"BODY GEOMETRY SUMMARY"// PRHLTZ21
1 1HD,T33, *RODY LIFT*,T90,°SIGMA", . PRNLEC2Z
2 T114,"ELEMENT STORAGE®/ PRNLG23
3 Toy "BODY DESCPIPTTON® (T34,°TID TYFE®, PRNLE2%
y T5C,*N/D STD TFORM NORHM CHOFD TYPE®, PRNLO2S
5 T97,°F ¢ 5 ¢ N/ 0O FIRST ADe ") PRHNLCZe
PRNLCZ7
PRNLLCZ28
TEDTOT = 0 PRNL 29
NELTOT = D PRNLLC3S
LIFTCT = € PRNLC31
0o 150 IE = 1,IBT PRNLL32
IF (IBDCIBY LGE. &} GO TO 3150 PRNL {33
PRNL L34
IF {¥8D{IB) - 312D,20,30 PRNLLC3S
P05 Az T NEW PENLE3S
A3 = RLARK PRNLC37
I¥ (ISAV3(IR) .GE, A} . A3 = SAVED PRNLLC38
Ge To 4P . PRNL 239
PRNLECGE
3G AZ'C OLD - . PRNLD4]
Th = YSAVI(IBY + 1 . PRNLGH2
AT = BN(IN} PRNLES43
PRNLCH Y4
42 Ay = MO . PRNLCHS
A5 = MO PRNLEG4 G
IF {ITREC(IP) LEQ« 1) A4 = YES PRANLEYT
IFTLINMBLIBY JEQ. 1} AS = YES PRNLC4 S
PRNLCLY
AL = MO " PRNLECSE
IF (LIFTHIR) LEQ. 1} Al = ¥FS PRNLDSI
. PRNLCSZ
AG = OLD ot - PRNL{D53
IF (IBHF LIB) = 1}7045C.&0 PRNLCSH
55 AB = MEW - : PRNLCSS
GO 70 70 PRNLLCSE
62 AH = CHGE PRNLOCST
. PRNLGS S

PRNLLSS
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100
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1723

1
2

T4D FORMAT (IHOy
3XAUy 3XE1y 2XTIe 3XITs 2XI1y 3XAU,s S5XT4, &4XI4)

AT = ap
18 = 1
I9 = 1
TGz 1
T11= 1

182

IF (IPRE(IB) +NE. 1) AT = AL
YF (IFSTUIBY - 238D,90,¥00

Ie = 2
IF CIFST
I& =
IF (ISgC
I11 =40
IF tIsEC

LiC = @
CORTINUE

I#0TOT =
NELTOT =
IF tLIFT
WRITE (6

1

156

CONTINUE

WRTTE (6

(IB) .EQ, 1) B0 To 130
(I8} - 29113,120,130

(IBY Qv 1) BG TO 130

180707 + 1
NELTOT 4 KL(IB)
{IB) LE0. 13 LIFTOT = LIFTCT + 1

v140)  (BTITLECIB,1)s ISi471, IDBIIBI, Al, A2, A3,
A4, A5, CHORDB IR}, K7, T8, T ¢y I1C, 111, AG,

INL{IBY}s NLCIB}

v160) FBDTOTs NELTOT

i€ FOPMAY (1HO, #7/T53, "TOTAL NUMBER OF BODIES
1

RETURN
END

1HO, #FT51,*TOTAL NUMBER OF ELEMENTS

WNREL
*,I21

FEKNLLC
PRNLEE
PRNLEE
PRNLEE
PRNLTE
PRNL O¢
PRAL Gt
PRNL
PRNLCE
PRNL G
PRHNLL™
PRNLL"
PRNLLS
PRNLLC"

PRNLT
PRNLE
PRNLC
PRELD
PRNLE
PRNLE
PRNLL
PRNLE
PRNLE

TALy UXTI2, SXAU, BX&L, 2XA4, 3XA4, IXAG, 2XF12.6 .PRNLC

PRNLL
PRNLEC
PRNLC
PRNLE
PRNLL
PRNLC

"PRNL[

PRKL{
PRNL{
PRNE:
PRKLT

PRNL{
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fUNCT ION RMAX (NLy Xy Yy TMAX) RHAXCCL
RMAX CC2

DIMENSION XINL), YINL) . RMAXECD3
RMAXCO4

it = 1 RMAXLCGE
11 = NL/f2Z RMANCOE
I3 =11 + 1D RMAYEDT
RI = SQPTOLXITILII-XU12)%42 + {YL{T1)=-Y{1)P2%2)} RMAXECE
R2 = SORTOIXLEIDI~X(1DD%32 + {¥{I3t-YIi1))}%32) N RHAXCCY
1fF tR2 .G6T. R1} 60O Y0 20 . RMAXELE
. RMA¥CI11

RZ = R1 RMAXGLZ
I3 = 1] - REAXCL13
I = -ID RHAXC1L
RMAXC!S

IC R1 = w2 . RHAXGl6
R? = R3 . HMAXELD
26 I = I3 + ID AMANLLS
RTI = SGRTOIXCIZII-X(1X3¥*2 + {(YUL3}-Y(1))*%2}) RMAXEC)Y
I1F (R3 .CY, R2) &0 TO 10 RHAXLZE
* RMAXL21

CALCULATF ANGLES RMAXLCZ2
Iz = 13 - 1D RMAXLZ3
I1 = 12 - 10 RMAXL24
T1 = ARSTINOIY{II)-Y(1))}/R1} RHAXL2S
T2 = ARSTNULYtIZ)=-Y(1))/R2) RMAXL2&
TIZ = ARSINCU¥{IZ)-Y112}/R3) . RMAXCZ2T
REAXEZ28

CALCULATF MAXIMUM RADIUNS (LHORM) RMAX(Z29
T2 = T2 - 711 RHAXT3C
¥FT = T3 - 11 REAXT21
AZ T T2e#T3%{T3 - TZ} RMAX (32
R2 = P2 - R} RHMAX 33
R - R3 - R1 RMAXL2Q
Al = (R3%T2 = R2*T3V/I3 RMAX[C35
AZ = [RZ=%T3%%2 = RIXTZ7%22F/A3 REAXE36
N ARMAX 3T

RMAX L3S

RMAX T -C.25%A2#%%2/A1 + R1 RMAXC39
THAY = -C.5%A2/41 + T3 RMAXE4LLC
RMAXTL]

PETURN RMAYLCHZ

EMD RMAXLY3
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- SUBPOUTYNE SAVEAIU, ITs Ny Nl Als N2y, A2} SAVECC1
c. o ' SAVELEZ
. DIHENSTION  A1tN1Y, AZIN2) SAYELEZ

c . SAVECDY
GE TO t1i420,30,40), 1T SAVF(CE

< : SAVECCE
€ NRITE #3 SAVEGD?
1C WRITELIUY A} SAVELDE
RETURN SAYECGY

c ) - : SAVECID
€ MWRITE N AND A% © SAVEC11T
‘2 WFITE(IUF N, Al SAVEL1Z
RETURN - SAVF{13

C . ' SAVEEG1Y
C° WRITE A1 AND A7 SAYEELLS
, I WFITEAIU) a1, Az SAVEL16
RETUR® SAVET17

I . ’ SAVETIR
€ WPITE &, A1, AND &2 SAVEC]S
42 WEITECIUY &, Al, A2 SAVELZC
‘RETUPN sAveEC2:

"ENL SAVEEZZ
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SLEROUTINE  SOLVIT tA, ND, MD, KD, NI, HM,

EY T ¥ RE) EEEFEEE  REEER
* x % f% * *

L2 1T T 3 4% * *kd
* xf % * *
* JEkk * *

pDIRECT HATRTITX

%
*
*
*
*

Y

NGy NW, *)}
e Y

* /4

A Y

*) *

Rt

SO0OLUTION

WRITTEN PY Jo 1. HESS % PROGRAHFED.BY T. #. RIDDEEL

DIMENSION 2 ¢ HD )
LOGICAL LAST.

CALL TIpEV(AAL)
JF( ALl +EQ. G. 1}

N = NO

H = MD

KORE = KD

MPK = N + M

CALL TSETV

IF {MAXGHEZ * MPM, M % NY .6T. KORE) RETURN 1

MT =T vH
REWIND MT
NIk = NI
RERIND NIN
NOUT = NO
REWIND NCOUT
MP}l = ¢ + ]
NN = N c .

NEL = NPH H )

*
3

CALCULATE THE MAXIHUM NG, OF ROWS, °'K*

K = tXORE — NEL) / NEL

ORIGINAL PAGE 1S
OF POOR QUALITY

TEST T0 SEE IF THE PEST OF THE MATRIX MILL FIT IN CORE

LAST = K «GE. NN
IF (LAST) K = RN

READ *K* ROWS OF THE AUGMENTED *A*™ HATRIX

NT = 7

GC 32 1B = 1,4 K
NS = NT + 1

NT = NT + NEL

CALL GETTUININ, 1, NEL, A{NS}, 1, AA2])

*

kR
*
**%
*

E

*

SLVTLEL
SLYTLG2
SLYTCC3
SLYTLCH
SLVT SRS
sSLYTLLe
SLYTCLCT®
SLYTCOS
SLVTICS
SLVYCI1C
SLVTC1l
SLYyTC1Z2
SLYTGLI3
SLVTC14
St¥rlis
sLYV{le
SEVYC17
SLVTC1E
SLYTECl9
sLVWTLZC
SLVYTL21
sLyTC22
SLYTEZ3
SLVTC24
SLVTL2S
SLYTC26
SLVTLZ27
SLVYTL2B
SLYTC29
SLYTC30
S1VTL31
SLYTC32
SLVTL33
SLVTC3H
SLWTEZ3S
SLYTL36
SLVYTL3Y
SLVTC3R
SLVTC39
SLYTICHD
stvicul
SLVTCa2
SLYTL43
SLVTCuy
sLYTC4as
SLYTZ&6
SLYTCu?
SLYTZRE
StVTEY9
SEVTCSE

- SL¥TLS1

CHECK TO SEE IF WF WERE UNLUCKY ENOUGH T0 END UP WITH ONLY ONE ROMSLVTCSZ

IF (K .EQ. 1) GO TO 9

*k* IS GREATER THAN *1% S50 ME CAN START THE TRIANGULARIZATION

NELP1 = NEL + 1 So=
NS = = NEL :
NELP2 = NELPL + 1 !

FCRE THE *TRAPEZOIDAL®™ ARRAY [(8)

0D 4C IB = 23 K
NP = NELPZ -~ IB

SLVYTLH3
SLVTCS4
sLVYTCSS
SLYTCSe
SLYTES57
SLVYTESSE
SLVTILSY
SLYTCBE
SLYTLE]
SLYTBBE2Z
SLVT{63
SLVTa6L
SLVTESE
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£ - -
c

52
C
C..-
c
C
- -
C

£

Tc
C
c-—
C

21e]
Cc
C « =
c
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RS = NS5 + NFLP]1
NT = NS

DO 4L JO = IB, K
KT = NT + HFL

MrE = NT

NF = NS

AINT) = (~AINT)) 7 A{NS)

00 4L NF = 2, NP

MK = BN + ]

NE = NF + 1 *
AtHN} = ALTHMN) + AINT) * A(NB)

IF tLAST)Y Go 70 97

MRYTEL THL *TRAPEZOINAL® MATRIX DN TAPE

NY = 2

HP = KEL

N® - - REL

0c 5L 10 = 1, K

NS = NS # NELP1

NT = 4T + NFL

CALL SAVE(MT, 24 NPy NPy AINS), 1, AAZ}
NP = NP -}

HF = RP —~ M

NS = KORE - NFL + 1)

READF ANOTHER ROW

De &L 10 = 1, KP
CaLt GETTININ, 1, MEL, ACNS), 21, AA2}

MCEIFY THIS ROW BY THE °TPAPEZOYDAL* ARDAY

NT = 1
KE = NS
DOSTC IF - 1, K
NP = NT

NE = My + 1 -
AtENDY = (-AI¥NIY 7 CAINTY
DO 67 NN = NF, KORE

NE = ME 4
ACNR) = BINM) & A(MN) % ACNR)
Hh = NF

NT = NT + NELPI

HFITE THE HMODIFIED ROW ON TAPE

NNl = KORE = MN + 1

CALL SAVEINOUT, 1, NN1, NN, ACMN), 1, RA2)

REWIND NOUT
REEIND NIK

SWITCH THE TAPES

NT = NIN
NIn = NOUT
NOUT = NT

SLYTCGE
SLVTIL67
SLVYTCse
SLYTLES
SLYTC7E
SLVTCT1
SLVTLT2
SLVTEL73
SLYTCLTy
SLYTCTE
SLYTE7e
SLVI.CT7
SL¥TC7E
SLVTETS
SLVTCELD
SEVTER]Y
SLYTCRrZ
SLyTLe3
SLYTCEY
SLVTEES
sSLvicss
SLYT[RY
SLVTZES
sLvTLES
SLVTCOC
SE¥TC91
SLVTL92
SLVTL93
SLVTC94
SLYTLSS
SLVTL9¢6
SLVYTI97
SLYTL98
SLYTCLo9
SLVTIGE
sSivTi0l
SL¥T1cC2
SLVTIC3
SLYTICY
SLVTiCS
SLVTiCe
SLVTIC7?
SEYTACE
SLVT1ICS
SLVT11C
SLVT111
SLYT112
SLVT113
SEVIMIu
SLVF1IlE
SLYTile
SLVT117
SLYT1I1E
SL¥T11%9
SLVYT1Z2C
SL¥T1Z1
SEVT122
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SLVYT123

RE-CAECULATE ROW LENGTH AND LCOP BACK SEVT124
. . SEVT12E

NEL = NEL - K SLV¥T1Z6
NN = NEL = M SLVT127
60 TO0IC SLYT128
SLVT129

REWNIND ALL TAPES SLYT13C
SLYT131

REMIND MT SLVT132
REMIND NIN SLVT133
REWIND NOUT SLVT134
SLV¥T135

CONDENSE THE MATRIX SLYT136
SL¥T.137

NN = NEL ELVT138
NL = NEL + 1 SLYTI13%
IF (K «EQ. 1) BO TO 110 sLYTi40
NS = 1} SLYT1ul
NT = HKEL SLYTig2
D¢ 1CC IP = 24 K SLVT143
HS - NS5 + NELP) SLyT 144
NT = NT + NFL SLVT14G
pe 170 I0 = NSy NT SLVTlu6
A(RL) = AlIOQ} - : SLVT1q7
ML = KE + 1 sLyring
T KORE — K = M + 1 SLVT1u9
sLVT15C

THERE, MOW WE CAMN STAPT THE BACK-SOLUTION SLVT 15}
NOTE++THE FIRST AVAILAKRLE LOCATION FOR THE SCOLUTIONS 1§ AINI) sSL¥T1s52
SLVT153

NREM = M SLYT 154
NEL = NPP ' - . SEVT 155
LAST - K JLEOQO. N SLYT 156
NFASS = 2 SLVT 157
SLVT1S8

SOLVE FOR THE ANSWERS CORRESPONDING 7O *K® PCRE SL¥YT1E9
SLVYTI6C

KF1 = K - 1 . - SEVT1ER
KP1 - K + 1 SLYT162
HE = NL - HP21 SLVT 163
NPASE = NPASS + 1 SLVT1eY
g 1S MR = 1,4 M SLYT165
BF — NS + HN SLVT 166
A{NE) = AINFY /7 AINS) ' SLVT167
NT = NS SLVT1I6E
TF {KM1 LEG. £} GO TO 150 SIWT169
DG 147 TR = 1, KM1 SEVT170
NF = NF - IR - H SLVYT171
NT = NT - HP1l = 1IE SL¥T172
SUM, = G.0O SLVWT173
NP = NF SLVT174
N2 = MP1 + ]B SL¥T175
pe 139 Jo = 1, T8 SLYT176
HMh = NT + IC SLVT 177
NP T NP + NZ = 10 SLYT178

; SUH = SUH + AINN} * A(NP) SLYT179
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14C AINFY = (AENF) - SUM) / AUNT) SLYTlac
153 CONTINUE .. . SLvT1el

t SLYT182
C - - _KCVE THE SOLUTIONS TO0 CONTIRUOUS LOCATIONS STARTING “AT A{N1)D SLYT183
c . SLYT18Y
N1l = KORE ¢ 1 SEYT]8S

DO 170 NN = 1, X SLYT184

DO 16T MN = 1, M SLYT187

ML = NL — 1 SLYT 188

Nl1.Z N1 -1 . SLVTige

160 ACNIY} = AfHL) SLYT19C
17C NL = NL - NN SLYT191

c - . SLVT192
C - - WPITE THE SOLUTTONS ON TAPE SLVT193
c SLVT 19y
WRITE (NIN) K SLYT 195

NS = N1 = 1 . SL¥T196

BO 18C MN = 1, M SLYT197

NT = NS + KN sLYT198

180 WPTTE {NIN ) {A{X0), 10 = NT, KORE, M} SLVT199

[ SLYT2EC
C - — TEST IF THIS IS THE LAST PASS SLVT2G61
c sLvtzcz
IF (LAST} B0 To 260 - SLVTZ2C3

c . . SLVT2Ca
€ +~ - WE HMUST NOW HODIFY THE YRIANGULAR MATRIX TO FEFLECT THE EFFECT OF SLVYTZOS
c THE SOLUTIONS OBTAINED SO FAR (EC 21} ) SEVT206
C * % NOTE,..LOCATIONS A(1) TO A(NI-1) ApE NOW FREE TO USE SLYT2C7
c . stvT2Ce
C — — CALCULATE THE NEXT VALUES OF *NEL® AND *NREM® sLYT259
c ) . SLVTZ1G
NELOLDR = NEL SEVTZ211

XoLD = K . SLVT21Z

. NEL T NEL - K SL¥T213
NREM = NREM - K SLYTZ21y

. SLVT215

CSs%s CALCULATE NEW K. B AND C (REAL) WILL ALMWAYS EC INTEGERS. SLYTZ216
K BILL BF CALCULATED REAL AND TPUNCATED = - €OOD. SLVT217
SLVT=1E

B = 1 + 2%M SLVT219

C = 23(KoLD*(M+1}) ~ KORE) SLVT22C

K = €-B + SORT{B®#2 - 45%C})/2 .0 SLYT221

MROW = NREM ~ K + 1 SLVT222

' IF tK .tT. NREM} GO TCQ 190 SLYT223
LA5T = .TRUE. SLVT224

NROW = 1 SLVTZ22¢

K = NPEW S5L¥T226

192 NS = 1 - SLWT227
NT = NELOLD + 1 : SLVTZ228

c . SLYT229
£ - - READ IN THE ROWS T0O BE RODIFIFD SLYT23:
c SL¥T231
Do 250 IB = 1,4 NRFH SsLYT212

NT = NY - 12 SLVT223

IF tIR ,LE. NROK} GO TO 200 SLYT234

NS = NS + NN SL¥T235

NT = NT + NN SLV¥T1236
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CALL GETT{MT, 2y NNy AINS), 1, AAZY
NP = N1 -
= NT — K - KMI
NM = NN - KOLD
D0 220 MM = 1y H

A " ORIGINAL PAGE IS .

NE = NA r QUALITY
SUN = 0.0 OF POO Q

Do 210 10 = 1, KOLD

SUM = SUM + A{NZ} * A{NAY

N2 T N2 + 1]

NA = NA + H

NZ = N2 + BN ~ 1

AiNZ) = AILNZ) = SUM
WRITE THE MODIFIED ROW ON TAPE OR CONDENSE THL ROV

NL = NT - ¥ + 1

1F (IF +GE. NROW) GO TO 23LC
NF = NL =~ KP]

NNI = NF — NS & 1

NEZ = NT - HL + 1

CALL SAVEINOUT, 4, NNy NNI1, ALHSY, NNZ, ALNLDD
60 70 252

NF = NL - HOLD

DQ Z47 MN = NLy NT

AIRF) = AtHN]

NF = HNF + 1

REWIND MT

REWIND NOUT

suiTCH THE TAPES
NT = ¥T
MY = NOUT

NOUT = NT

LOCP BACK THRU THE SOLUTION

NL = NF
Ge TO 120

sTAPT TO WRAP IT UP

RéUIND NIN

REERE

NOTE.. AT THIS POINT ALL LOCATIONS A1y THRU AMKORE} ARE FREE

DG 285 IF = 1y NPASS
RrAD (KIK) K

N1 = N2 - K + 1
NS = N1
NY = N2

SLYT237
SLVT238
SLYTZ239
sLYT240
sivTzel
SLVT242
sLyT2n3
SLVT 244
SLVT 245
SLYT246
SLYT247
SLVT 248
sL¥Tz4e
SLVT25¢C
SLVT251
SLVT252
SLVT253
SLYT254
SLYT255
SL¥T256
sLVY287
sLyT258
SLVT259
SLVT26C
SLVT261
sLYT262
SLYT263
SLYT264
SLVT265
SLVTZ266
sLYT267
SLVT26¢E
SLYT269
sLyT27C
SLVT2T1
sLvt272
SLYT273
SLVT274
SLV¥T275
SLVT276
SLVT277
SLVT278
SLVF2719
SLVYTZBL
SLVTZEL
SLVT282
SLYT283
sLVYZ84
sLYT285
SLVTZ286
stvT2e?
sLvIZzss
sLYTZ289
sLyT29L
stvT2sl
SLVT292
SLVT293
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— — RTAD IN THE SOLUTIONS SEVT294
N -SLYT295

. DE 27970 = 1,4 M SLVT2%6
NF - NT — NS + 1 SLYTZ97
CALL. GETTENIM, 1,NM, AtNS), 1, AA2) SLYTZ%R

NT = NF + N SLVT299

27 NS = MS + N -SLYT3CC
280G N2 = N1 - 1 SLYT3C1
--SLYT3C2

~ = NRITE THE SOLUTIONS ON TAPE SLYT3G3
. SLYT3CY

NT = @ SLVT3CS

Do 29¢ 10 = 1, W " SL¥T3C6

NS = MT + ) SLVTZC7?

' UONT T NT + N SLYT3Cs
290 CALL  SAVI(NHy 1, Ny M, AINSE, 1, AA2) ) SLVT3LO
- SEVTZ1n
CALL TIMEY (AAZ) SL¥T311

BE = (AAZ — AAl) / BC. StVT2t2

- WRITE tg,300) N, N, M, BB ) SLVT313
300 FORMAT (4HDIRE IS, 2H X IS5, 12H MATRIX WITH T4, 35H RIGHT SIDES WASLVTS!4
1S SOLVED DIRECTLY IN F8.3, 5H MINUTFS. 3 SLVYT315
RETURN SLVE316

. END SEVTILT
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3

SUBROUTINE

WPITE641C)

2] WFLITE 16,4307

35

FCRMAT [1HEC,

STOF
END

141

TYPELIGQOD, IBAD) TYpFLC]
ITYPELD2

TYPECGC3

16000, IBAD TYPECGH
*AN ATTEMPT HAS BEEN MADE TO READ A TYPE .12, TYPELCS
* CARO, HOMEVER A TYPE *,YIZ, ° CARD WAS FOUKDe */73B3s TYPLCCE
*CHECK OVER THE INPUT DATA CARD SEQUENCE FOR Ty IYPECCT
+COMPATIFILLTY NITH DESIRED OPTIONS.*) IYPECZCE
TYPELLS

TYPECI1C

. TYPE O]
SBECAUSE OF THL AROVE FRROR, THIS RUN IS5 TERMIRATED®T JIYPELLZ
TYPECL3

TYPEL14

IYPEC1S

ORIGINAT, pa
GE :
OF POOR QUL 17y
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.- SUBROUTINE WEIGMT ¢ SUMDS, bS5, JI, JF, WF, TFVOR) WEIGCC1
R WEIGCC2

DIMENSION Ds t1y, WF (1) WEIGGE3
IF ¢ IPVOR LEQ. O) GO TO 20. MEIGIGH
e . WEIGLOS

WRITE &, 1CDQ 3 WEIGCDE

10TO FORMAT { 1H1, ®VGRTICITY WEIGHTING FUMCTION = S/tst) - $/01%77) WEIGEDT?

WEIGIEB
$1 = .2 REIGCD®
SDL= 2,0 MEIGEIC
STN= 1.0 . - WEIGCIL

WEIGC12
DC 10 o = JYIs JF WEIGC13
SD = 0S5 tJ) 7 (2.0 = SUMDs) WEIGC14
S = 81 + sp . WEIGCIS
St =% + 8Sp WEIGC16
WF {J) = (S - SP1) #* (SDN - S} WEIGL17

10 CONTINUE MEIGE18

: ¥EIGC19

UPITE ¢ 6, 1010 ¥ € WF 1), J = 4T, JF I} WEIBL2G

1010 FORMAT { 1H 4 &F18.6 ) WEIGC21

NEIGL22
RETURN WEIGEZ3 _

WEIBEZ 4

23 CONTINUT WEIGC25
DO 3IC J T I, JF VEIBE26
3GlWF €4y = 1.0 ‘ ¥EIBCZ2TY

. . MEIGC28

WRITE ¢ &6, 1020 % . ) WEIGL29

i02C FORMAT ( 1Hly "VORTICITY WLIGHTING FUNCTION CONSTANT = 1.0* /7) WEIGCIQ

WEIGC31'
RETURN WEXGC22

ERD WEIGL33
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FLNCTION XYFOR#™ (X1, ¥I, DSI, SINI, COSI,

1 XJ, YJ, DSJ, SINJ, COSJ, BC)

THIS ROUTINE ACTUALLY CAELCULATES THE INDUCED VELOCYTY

ARRAY ELEMENTS A AND B.
DFTA ElgE2/169¢0911.1117,E0,EY/C.0001,0.017

bx = X} - XJ

DYy = YI - YJ

ReSQ = DX2%2 + DY®¥2Z
NSJS0 = DSJ**Z

IF ({ROSO .LT. D3JSO%E1Y GO TO :C

UISE FAR FIELD FORHULAS

VY T 2,%DSJ/ROSO

VY = VX=DY

VX = UX*DX

AC = -~VX#SINI + VY#COSI

XYFCRM = A0

BO = VX#COSI + VY#SINT ORIGD\TAL P

RETURN OF pg R AGE Ig
USE MEAR FIELD FORMULAS - QU Ty
13 X = DX#COSJ + DYSSINJ

Y = DY4COSJ — DY$SINJ

S = SINI#COSJ - COST#SING

£ = COST#COSJ + STNI=SINJ

XYFOLOL
xYFoccz
XYFOCC3
AYFOLEY
XYFOELS
XYFOLDe
XYFOCE?
XYFOCCS
XYFOCLY
XYFOCIG
XYFOC1Y
xYFoclz
XYFOE13
XYFOCIL
XYFOG15
XYFQC1le

XYFOG17

XYFOC18
XYFOGL19
X¥YFGC2D
XYFora1
XYFQ522
XYFOG2Z3
XYFOC24
XYFOQG25
XYFOLZ2¢
XYFQG27
XYFOL28
XYFoL29
XYFQLC3C
XYFOL£31
XYFOC32
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USE EXACT FORMULAS
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IF (ROSO .GT. DSJSO4EZN 60 To 20

AY

XE = X/DsdJ . L

YF = Y/psg

RO = XB¥%2 4 YB¥#2

RD = XB%%2 - YB%%2

Rl = RO + XP + (.25

RZ = RO - X8 » (0,25

VX = +ALOG{IROSO+DSJFX+3.75#D SIS0/ (ROSQ-DSd4%+0,. 25%n5asc) )
Y = vYansy

X = ROSQ - D.25%D5JSG

v

Y = Z2.0%ATANZLY,X)

G0 TO 30

USE MULTIPOLE FORHULAS

23

AE = ¥=DSJ/DOSO

BF = ysDSJ/ROSQ

ASD = X#%2/R0SQ

ESQ =DSJSQ/ROSQ )

VX T 2,C#AE#(1.D + (ASC =~ 0. 75)%ES0/3.0)
VY = 2.04PE#{1.D + (ASC — 0.25}*FS0/3.0)

CONTINUE
XYFORM = —S&yY + CHVY
BO = (VX + Sxyy

RETURN
EkD

XYFOC33
XYFOC3g
XYFQR35
XYFOCZg
X¥+rociz
XYEOC 3R
XYEOC39
XYFOCYG
XYFOGHa1
XYFOGu2
XYFOCH3
XYFOLaY
XYFOCus
XYFOC46

CXYFOGET

XYFOEGD
XYFOC4o
XYFOCSa
XYFOCSI
XYFOES2
XYForsy
XYFOL54
XYFOCS5
XYFOC56
XYFOC57
XYFOCSE
¥YrFocse
KYFOGETD
XYFOC61
XYFOL62
XYFO 63
XYFOCbHY
XYFOres
XYFOC66
XYFOT&7



[ ]

“ 0

[zEsNalalsel

145

SUL ROUTINE E1FORM {SUMDS)

DIMENSION X(SDD).Y(SDBI.XUISDGJ.YOKSDG),DSESCLI,SA(SUC).CA!SGD)'
IDRE1G), INLAID), IFLEIO}, NLC1D)D, LIFTLIGYy IBHF (1D,
TSAVIL10Yy ISAVZ2{10), TSAV3I(10}, TTITLE( Tty
BTITLE(1ID, 7}, SUMDS{IC) B

L N -

CCMMON FELDATA/ XO, Yo, 05, SA4, CTA, CURV{SD3J), DL (500}
COHMON/ECOEFS, WF(530)

COMMON JFILFIDS IF1, IFZ2, IF3, IF4, IF5, IF6, IF7y IF8, IF9,

ELFOLLC:
ELFOLG:
ELFOCQ,
ELFOCOM
ELFOLC!
ELFOECL
ELFOCO”
ELFOOCY
ELFOCG!
ELFOC 1
ELFOC1:
ELFOCI:
ELFOGY:

1 1F)Cy XFI1, IF12, IF13, IFl4, IF1S, IF164 IF17, IF18, IF19, IFZ0ELFOCI!

COMMON /RFLAG/ JDB, INL, IFL, NL, LIFT, EBHF, ISAV1, ISAVZ,
ISAV3Y, BTITLE, IBT, IBST ] )
+»IBDTOT, NELTOT, ITRRE1D), INHE{ID) , CHORDB(1DY),
IB0(310Y, LIFTOT
»IPRB(10), TFST(10), ISEC{1%), FTITLEC(15)}, IPVRLIC)

EoL T )

CCMMON /GEOMD/ X, Y

DATA TBHAX,MAYEL/ 1ty G075 DR/AL.T4S32925E-27
1 » EPLSYLCE-T/

ISAVH = TFs

g kT, PAGE I
oricNAL GIALITY

OF POOR

ELFOD1!
ELFOCL1¢

" ELFDELT

ELFOC1:
ELFOOIS
ELFoC2(
ELFOC2]
ELFO32:
ELFOZ2:
ELFOC2t
ELFOG2
ELFDC2¢
ELFOL 27
ELFOC2¢
ELFOG2¢
ELFOC3C
ELFOC3)
ELFOC3Z
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READ IN RODY TITLE AND CONTROL CARD
16 ITYP .= 1
RLAD 1S,2¢) 1D, ISV, JLYIFT, TTITLF *

1 +IPARAy IFIRST, ISECHND .
2 +ITR, INCRM, IROD, IDDLD, IPVOR, LAST
3 +ITYPE

IFIRST = )

ISECND = C . . .

IPARA = [

20 FORKAT (3(T142X)y 1X7TAlHy 5X9C1142X}, 1X11)
TF €1TYPE .NE. ITYP) CALL TYPECITY®>, ITYPE)

PEAT 1IN COORDINATE TRANSFOPHATION CAPD™ IF REGQUIRED
ITYP = 2 . .
CHORP = C.D
IF ({ITR.EQ.C .ORs ITR+EQ.? +ORe ITR.EQ.G) GO TO &7
READ {5,3C) CHOPD, XMULT, YMULT, DX, DY, THE14, XTO, YT0, 1TYPE

3 FORMAT (TUFB4Dy1X)y FEaL, 112
TF (ITYPE .ME. ITYP) CALL TYPE(ITYP, ITYPE)

CETERKINE STORAGE SEOUENCE
JF(IEO0D.LT.1.0R.IBODLGT6) GOTC 49
B2 CO TO t6Z,70,100,140,14GC,210}, TROD

¥RITE (64500 IBCD
50 FCRMAT (1HI,°THE OPTION IROD = *,I3,* IS NOT LEGITIMATE. ")
Ge TO 64G

MEW CEOMETRY, START A NEW SECUENCE
&2 IET = ¢
IFST = ¢
IS = C '
REWIKND Tsavy

NFW BEDMLCTRY, CONTINUE SEQUENCE
TC IPT = IET + )
IF (IPT .6T. 19) GO To 80
l1E = IgT
IEMFLTRY = 1
GC YO 25¢C
AD WRITE (6,98) IET, IQMAX
90 FORMEY (JH1y "ATTEHPTIDR TO LOAD THE ",12,°'TH 50DY.
1 *ALLOVABLE NUMBFR OF BODIES IS *,I2)
GC TO suc -

NEW GEOHFTRY, OLDR SEOQUIMNCE

2G IF CIFT LLE. 0) GO TO 120
DO 11t It = 1,IPT
IF C(IPB{iBY LEQ. IDOLD)Y 6O TD 244G

110 CONTINMUT

12C WPITE (654137) IROD, 10OLD

130 FORMAT {1H1,*OPTION IROD = *,13,*, GEOMETPY WITH ID = *, I3,
1 * NOT PREVIOQUSLY LOADFD.*)
GO TD &43

FLFOC3
ELFOC3
ELFOC3"
ELFOCZ.
ELFOD3
ELFOC3.
ELFOL3"
ELFOCY
ELFOCY
FLFOCY:
ELFOCY:
FLFOCY!
ELFOCH!
ELFOCY4¢
ELFOCK:
ELFOCHS
ELFDCye
ELFoOCSC
ELFO{5}
ELFOLS:
ELFOCE:
ELFQL5G
ELFOCSE
ELFOCSEe

ELFOEST
ELFOLSE
ELFaL6S
ELFOC6L
ELFGLE1
ELFOERZ
ELFOERZ
ELFOCEY
ELFOLES
ELFOCB6
ELFOCET
ELFOCesr
ELFOCKS
ELFGCTO
EEFGLT1
ELFOG72
ELFOCT3
ELFOCTy
ELFOCT7S
ELFOC76
ELFDCT7
ELFOCTE
ELFOCT9
ELFGIEC
ELFnZ8t
ELFOCB2
ELFOC®3
ELFOL B4
ELFOLCES
ELFOCEG
ELFOZ87
ELFOCEE
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oLD GLOMETRY, OLD (OR CONTINUEY SEQUENCE .
143 IF (IPT LLE. D} &0 TO 120

DO 150 IB = 1,IBT

IF tIPBCIB) .EQ. IDOLDY GO TO 160
150 CONTINUE

GO TO 120

DESTFE OLD GEOMETRY. If SAVED, RETRIEVE

166 IF [ISAVI(IR) .LT. 01 6O TO 190
165 = ISAV3CIR)
REWIND ISAVU
DO 170 I = 1,IBS
LX = ISAVZUTRS)
CALL GETTIISAVU, 35 LX, Xy LX, Y1

170 COMTINUE i
1F ¢1E0P .EO. §) GO TO 180
tho s 22 ORlopy,

L

182 TET = IBT + 1 Op Pog PAGR S
IF (IFT .GT. 107 60 T0 83 R QU
18 = 187 ALITY
IPMFLIRY = 1 -
ISAvVIEIE)Y = IDOLD .
ISAV3{IR) = -1
6¢ TO 367

190 WRITE t6s200) IBCDy IDOLD
225 FORMAT (1H1,TOPTION IBOD = v,I3,Y, GEOMETRY WITH ID = *5I3,
1 * NCT PPEVIOQUSLY SAVED. "}
GG TO &40 :

DELETE &N EXISTING BODY
Z1Z TF 1T «1LF. 03 &0 TO 123
Do 220 IR = 1,187
I¥ (IPRGIEY LEG. IDOLDY GO TO 23C
22¢ CCONTIKUE
270 IpMFeTRY = -1
G¢ TO 622

NEW CEOMETRY TO BE READ IN.
240 IBMFCIBY = 2
POSITION SAYE UNIT IF NEW GEOMEFRY TO FE SAVED.
25¢ FF (IS .CC. 3) 60 Y0 273
IF tI2S .£0. IBST) GO TO 272
pDe 26> IT = IBS,1BS7 A
Lx = ISAV2(IT) i3 i
262 CALL GETTCISAVU, 3, LX, ¥, LY, Y -
279 CONTINUL :

CHECK IF CLLTIPSE To RE GENERATED
IF {ITR 6T. 1} &0 TO0 32 -

DATA CN UNIT 5. X-COORDS FIRST
Lt =%
1TYpP = 2 .
2B53 READ (5,290F {X(L+T}, T1=1,6}, INO, ISTAT, ITYPE

ELFOEB?
ELFOCSL
ELFOC?1
ELFOG92
fLFOC93
FLFaC94
ELFOLSS
ELF3L%6
ELFDEST
ELFOCZSE
ELFOL9®
ELFO1EL
ELFO1LE1
ELFOIC2
ELFO1C3
ELFO1C4
ELFQICS
ELFO1Ce
ELFOICY?
ELFC1G8
ELFG139
ELFO11C
ELFO111
ELFO112
ELFO113
ELFO3l4
ELFO115
ELFO11lé
CLFOILlY
ELFO118
ELF0119
ELFolac
ELF0121
ELF0l22
ELFO127
CLFO124
ELF0 125
ELFOl2¢&
ELFD127
ELFO128
ELF0129
ELF013E

. ELFO13L

ELFO132
ELFO1=3
ELFO134
ELF0]3C
ELFO136
ELF0137
ELFD138
ELFO139
ELFO 10T
ELFO4}
ELFO15Z
ELFP143
ELFO 44
ELFQ 145
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29L FCRMAT (sF1D.0, 8xX1, 2XI1, IXI1) ELECIUG
IF fITYPE 4NE+ ITYP) CALL TYPECITYP,  ITYPE) ELFOgR?

1F (INO .tF. G «0R . INO «BT. 6} INO = ¢ . ELFOLka

L =L + IND - ELFO149

IF (ISTAT JEQ. D)} GO TO 280 . FLFO15C

Lx =L ELFO151
ELFOIS2

NOW READ IN Y-COQRDS ELFO3153
L= ¢ ELFO154
11Ye = 4 ELFO 5%

3C0 RFAD €5,290) (Y{L+T), T7=1,6), INO, ISTAT, JTYPE ELFDE56
IF (ETYPE LNE. ITYPY CALL TYPECITYP, ITYPE) ELFOLS57

IF tIND JLEWs 7 4ORs IND +6T. &) INO = 6 ELFO158
L=t + INO ELFO159

IF ITISTAT «EQ. C) GC TQ 36D ELFOleC

LY = L ) ELFO161
ELFO162

CHELCK FGR INPUT CONSISTLNCY ELF0163
IF {LY FOas LX) BO 7O 357 ELFO164
WRITE {6,312 LY, LY ELFOles

315 FORMAT (1H14"THE NUMBFR OF Y-COORDINATES (*+I34%) REAL DOES °*, ELFO16¢
1 *NOT EQUAL THE NUMBFP OF X-COCRDINATES READ. €333, 1" )ELFO167

GC TO pui: ELFO16¢8

- ELFO1s6¢9
FLLIPSE To BE GENERATER, READ IN DEFINITION CARD. ELFDL1TC
3?2 11IYP - 8% . ELFG171
READ t5,330Y LX, ELPSTH, ITYPE ELFO172

336G FORMAT {2XTI3, 5XF1D.5, 51xI1) ELFO173
TE CITYPE NE. TTYP) CALL TYPELITYP, ITYPE} ELFO174

iR = 1TR - 2 ELFO175

IF tITR «NE. 1) TITR - 0 ELFO0}76
ELF0177

DARGLE = 6,2831953072!1L! - 1) ELFO17¢e
ANGLE = DANTGLE ELFO179

DO 342 T = 1,LX ELFCGleLl

. AMGLE = ANGBLE - DANGLF ELFO181
Xt1} = COSUANGLE) ELF0182

387 YUIY = EIN{ANCLEIRELPSTH ELFCI1E3
LLFD1Ag

ELFO18%

SAVE THE BASIC GEOMETRY IFf REOUESSTED ELFOtad
35C JSAVIIIEY = -1 ELFO187
IF {15V JEQ0. 0} 60 T0 380 ELFO 188
ELFQ1E®

. ELFO19L

IFST = IRST + 1 - ELFO1%91

IS = IBST ELFO192
ISAVI(IB)Y = 1B ELF0193
ISAVZIIAS) - 1X ELFD 194
ISAV3I(IB) = IRS ELFD195
CALL SAVE(TISAVU, 3, 14 LY, Xy LXy Y} - ELFO19¢
ELFO1I97

ELFO1I9E

365 CONTTNUE ELF019%
ELFOZCC

WRITE OUT BASIC GEOMETRY DATA ELFO2CI
Ir =21 ELFQzZ02



an

¢

o0 n

™Moo

149

CALL PRINTG tIP, LX, IDs TTITLE?

TRANSFORM COORDINATES IF REOUESTED

[ 4 R . . GE]S
i:: eﬁo&nE?qu,ﬁ?DG;OTg—’Ew %%\I%%\Igc;?mm

¥MULT
YHULT
X710 =
YTg¢ =
THETA
DX = Tel
pY - C.p
370 CONTINUE

ey n

. 0

QG
- 2
€}

.
Lw)

IF CAPS{XMULT} .LT. EPS) XHuL Y
IF C[ABPSCLYMULT) .LT. EPS) YHULT
XSF = XMULT

¥YSF = YMULT

IF tIMCRM .CQ. 0) €0 TCQ 300

"
-
.

IF (AFSECHORD}) .GT. EPSY GO TO 387
CHCPD = RMAX (LXy X, ¥, THAX)

38c XSF = XSF/CHORD
YSF = YSF/CHORD

3%3 €O0ST = COS(THETA+*DR)

SINT - SIKCTHETA%DR)

DO 4GE T = 3,LX

XTOC = X(I} - XTQ

YTO0G = ¥t11} YTO N ) -

XITY = EXTO + XTOD&KCOST - YTOD2SINT + CXIFXST

YEi} = (YTQ * YTOD*SINT + ¥TOD*COST + DYI®YSF
42C CONTINUE

FCEM ELEENT DATA FOR THIS BODY.
DEFIKL STORAGE LOCATTONS AnD CROSS CHECK
43iC IST - &
IF €16 46T+ 13 IST = IFLIIP-1)
LX1 < Lx-1
FIRST CHECK AGAINST EXCEEDING MAXTHUM STOR AGE
IF €€I5T + £X1) LLE. MAXEL) GO TO 43C
HRITE [6.,420) LX1, ID, RAXEL
420 FORMAT (1H1.*THE NUMBER OF ELEMENTS (',I4,") FOR BCDY ID = *,I2,

1 Y WILL EXCEED ALLOWABLE STORAGF {*,I4,v) WHEN ADDED ',
4 *TO0 THE DATA SET.")
GO TO su4cC

KOW, IF USING OLD STORAGE SEOQUENCE, CHECK THAT AW GEOMETRY
DOES NOT RUN INTO THE NEXT 803Y.
430 IFf €IP L0, IBT) GO TO 453
IF C4IST + LX) LT, INLUTB+13}) GO TO& 4ol

WRITE {6,440) Lxi, TO, KL{IR), TDOLD
450 FORMAT (1H1,"THE NUMBER OF ELEMENTS (',T4,%) FOR THE NEW BODY ',

1 *ID = ",12,% EXCFEDRS THE NUMPER {",I4,%) FOR THE BODY *,
2 *IT TS REPLACING, IDOLD = *4312)

ELFD203
ELFO2CH
EtFO205
ELFO2Z2C¢
EL¥O207
ELFO2C8
ELFD2L9
ELFoz1t
ELF0211
[LFO212
ELFOZ13
ELFO21y
ELFD21s
ELFOZ16
ELF0217
FLFD218
ELF0219
ELF022C
ELF0221
ELFQ222
ELF0Z223
ELFO22Y
ELFOD225
ELF0Z226
ELFO0227
ELF0Z28
ELF0229

.ELFO023C

ELF0231
ELFO0232
ELFN233
ELFO0Z234
ELF0235
ELF023¢
ELFO237
ELFO23R
FLFO23¢
ELFO2ycC
ELFOZ4]
ELFO202
ELFO243
ELF0244
ELF0245
ELFOZ4S
ELFo287
ELFQZ0QE
FLFOZ49
ELFO25L
ELFO2S1
LLF0252
ELF0253
FLFO25Y
ELF025S
ELFO256
ELFOZS7
ELFO25E
ELFOZ25¢9
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GC TO 64T

INLEIP)} = IST + 1
IFLLIRY = 38T + L¥1
NLITE) = X1
LIFTLIBY = TLIFT
IDE(IRY = ID

ITRF(IBY = IR
INMPIIBY = TINORM
IFD(IFP) = TROD
CHORDREIIR} = CHORD
IPRE 115} = IPARA
IFST(IBY = IFIRST
ISEC(IB) = ISECND
IPVRIE) = IPVYOR
PC &TC T = 1,47

BTIITLE4IA,YY = TTITLE(I}

C CALCULATE FLEMENT DATA AND PRINT RESULTS.

C

00 480 I = 2,LX%

IST = IsST + 1

YOLISTI = D.5*(XUT) + X(I-1))
YGITST) = DL.5%tylI) + YEI-11)}
XB = XUI) - xX(1i-11

¥o - vI(T} -~ Yi{l-1)

DLEISTY = SORTCXD#*#2 + YD=32})
DSEISTY = DLAIST)
SAHISTY = YD/DL(TST)
CA(ISTY <= XD/DLA(IST)
CURYVLIST) = S.C
CONTIRNUE

! INLE18)

I2 = IFLITIR}

€ PCINT ELFMENT DATA

567

570

1:=1

WRITE (6,617 IDRCIB),TFTITLE
WELTE (6,627 X, XtI3, Y1)
LCNT = 1

SUPLSIIR) = Q.3

ALPH] = C.C

GO saf ¥ST = 11, 12

I =1+

IF {LENT LLT. %9) &C FO S70

LCNT = C

WF1TE (6,610} JYOP(TE),.TTITLE -
€ eNTINUE

SUMDSHIE) = SUMDSTIR} + OBS(IST)

ALPHA = ATANZ(SA(ISTY, CALIST)I}/DR

ALPH1 = ALPHA

CURVZ = 2.D%CURVIISTY

WRITE t6,630% XO(IST}, YO(IST), DLLIST), DSCIST),
SA{1STY, CACIST}, CURV2

ELFO260
ELF0261
ELFO0Z262
ELF0Ze3
ELFOZ264%
ELFOZ65
ELFN266
ELFGZ67
ELF0268
fLFO2e9
ELFO275
ELFCZT]
ELFC272
ELF0273
ELFQOZT74
ELFO27%
ELFO27¢6
ELFQ277
ELFO2TE
ELFO27T9
FLFO280D
ELFMrZza1
ELF0282
ELFQZe3
ELFO28¢L
FLFO285
ELFDZ26
ELFO02E7
ELFOzeg
ELFO289%
ELFC29L
ELFN291
ELFDZ292
ELF0293
ELFDZ294
ELFO2%%
ELF029%96
ELFO297
ELF02%5
ELFO29%
ELFRZICLE
ELFO3C1
ELFO3C2
ELFO3C3
ELFO3CY
ELFG3CS
ELF03Te
ELFD2C

ELFQ2Cs
ELFO2L9
ELFO31C
ELF0311
ELFOZ12
ELFQ313
ELFO314
FLFOZ215
ELFGX1s
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WEITE le,6202) 1, XII), Y{I)
LCNT = LCNT + 2
CONTINUE

WFITE (6,.,597T) SUMDSITR)
FORMAT(IHL, T13, ®*SUHPS - *, F12.6}

CHECK IF KOFE BODIES T %E INPUT

60

IF ELAST .NE« 1) B0 TO 1C

W¥RITF CUT POGY SUMMARY

CALL PRNTEL

GC TO 66T

612 FORMAT (1H1, 20X,*ELEMEWT CnoPDINATE DATA FOR BODY 1D = *, I2,

66T

~

s Vs TALJ/TI0NCIY, T22,°X41}7, TIS,°Y(T}%, T56,°DL",
TT34705%, TB6+" SINCALFT} *y TI05,°COSI(ALF)*,
CT121,*CUPVATURE™//)

F{RPAT (1H 4 &XI3y 2L(SXF12.6))

FGRMAT LEH 4, 92X, T{EXF12.6) )

KIITE (E£,6572)
FOEAT (1HD, *BECAUSE OF THE APOVE FRROR, THIS RUN IS TERHMINATED')
sS1up )

CONTTMUE -

RETURM
EnT

ELFO3217
ELFO318
ELFO319
ELFe32C
ELFO321
ELFO322
ELFO3z:
ELFO324
ELF0325
FLF0326
ELFE3Z7
ELFO32¢
FLFO329
FLFO33C
ELF033)
ELF 0232
ELFO323
ELF0334
ELF 0335
ELF0336
ELFO33T
ELFO033e
CLFO33%
ELF0z4C
ELFG2Y4)
ELFO3u2
ELFO343
ELFO3aY
ELFO345
ELFO346
ELFO3u7
ELF034¢
ELFO349
ELFQ3SE
ELFO3S1
EL¥D352
ELFD3EE
ELFO35g
ELF0355
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SLEROVUTINE FILES

.. COMMON /FILEID/ IFILEl, IFILEZ, IFILE3, IFILE%, IfIEES,

1 IF1LEe, IFILE?, IFILES, IFILEY, IFILIG,
2 IFIt11, IFIL1Z, IFIL13, IFIL 14, IFIL1S
3 +IFILY6, IFILLT7, IFIL1B, IFIL19, IFILZC

IFILEl, TFILEZ2, ANT IFILE3 ARE TEHPORAPY SCRATCH UNITS USED IN oUASI

IFJLEY = 18

IFILE? = 2
IFILE® = 3

TFILE4 IS INPUT FILE FOR RIGHT STDE MATRIX IN QUAST
IFILEY = &

TFILES, IFILE&, AND IFTLET ARE STANDARD SYSTEM I/C
IFILES = 5 R
IFILEE - &

IFILEY = 7

IFILFE It INPUT BEOMEYRY SAVE UNIT
IFILE® T 8

IFILES IS ¥ATRTX A(I,O)
IFILIC TS MATRIX B(I,J)
IFILES = 9
IFEL12 = 1D
TFIL11 IS INDUCED NORMAL VELOCITY N{T}1,
IFIL1Z TS INDUCED TANGENTIAL VELOCITY TiT}
IFILIY = 11
IFIL1Z2 = 12

YFYL13 IS SPECTIAL P POWS FOR LIFTING BODIES, BLGtJ}
FFILI3 = 13

IFILIH_CGNTAINS SIGHA SOLUTIONS ON pUTPUT FROM CUAST
IFILIy = 14 .

TFTL15 CONTAINS BOTH UPPER AND LOWER TRIANRUL AR MATRJCES
ON DUPUT FROM QuUAS]
IFIL1E = 15

IF1tis IS USED FOR DFFBODY CALCULATIONS, FELDATAS  AND  /GCOEFS/
AFE STORER (SEE  SURROUTINME ELForK).
IFiL1e = 16

IFIL17 IS USED TO SAVE SURFACE COGRDS X, Y, ANC DS) AT WHICGH
THE FLOW VELOCTTY IS ASSUMED TO ACT.

IFI 17 = 17
TFILE 3184 19, AND 20 HAVE NOT REEN ASSIGNED,

RETURM
END

FILELC]
FILECE?
FILECC3
FILECTH
FILECCS
FILECCE
FILFTO7

FILECELS
FILECIC
FILEpRIL
FILEC12
FILFTC13
FILECLY
FILEC1S
FILEC1e
FILEDI?
FILEC1g
FILFB19
FILEp2C
F1LEC2}
FILEC22
FILEL23
FILEC2Y
FILELZ25
FILtEL26
FILEECZ27
FioEa2e
FILECZ2Y
FIlLec3y
FILEC31
FILEC=2
FILELC33
FILFC34
FILEC2S
FILEC36
FILEC3?
FILFC3E
FILEE39
FILELYL
FILFC41
FILELY?2
FILEfH =
FILEE4Y
FILECYE
FILEZ48
FILEL47
FILECH4SE
FILECY9
FILECEC
FILELS1
FILEZS2
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SUBROUTINE QUAST (AeND HD KOy NI oMMy NO4NAT 4NN JLTAP FRRHSTAP o ¥) QuAsSCLl
C - . QUASCEZ
C QUASEEZ
C L2 2 WS  wkkdEkE kR E xS * QUASTOY
r 2 x ® /% * * * * /e - XXX F CUAS CLS
c ik wkEF * / o* * *ok ok * * /%  tkwx *r * QUASCOE
c * ¥f * * * * x4 * ¥ * GUAS3IC?
c * Fi 21 * * LR LT L L * % QUASEGE
C - QUASCCY
[ DI RECT HA TRTIZX SO9LUTFI ON QUASCILE
C - QUASELL
C¥¥x »¥*LTAPE IS THE TAPE THE L tI,J) HATRIX WILL BE PUT ON GUASLCLIZ
CHex *#%RHSTAP IS THE TAPE THAT THE RIGHT HAND SIDES ARE INPUT ON QUASCIZ
INTEGER RHSTAP QUASGLY
Ch*h SkkNATAPE IS A SCRATCH TAPE OMASC1S
Cox+ *F=+THE TRIANGULAR MATRIX EXCEPT FOR THE LAST K ROWS WILL BE KEPT OKRGUASELSR
Ckkk *0BTAPL MK . QUASEL?
CH#kx *+#THE LAST K POWNS OF THE TRIANGULAR MATRIX WILL EE PUT ON THE puUASGlE
Ches ¥xal TAPE BEHIND THE RHS MATRIX QUASCLY
C QUASELZD
c COMPLEX A4SUH QUASEZ1
DIKENSION & ¢ KD ) ) QUASC22
[ QUASLZ3
LesIcaL JPASS] OQUASLC2Y
LCGTICAL [LASTRS QUASLC25
LGGICAL LAST QUASLCZE
C QUASE?7
CALL TIMEV{AAl} QUASC2F
It COXNTINUE QUASEZY
REWIND LTAPE QUASL3C
NATAPEL = KNAT QUASC31
REWIKD NATAPE oUASL32
N = NI ‘ GUASES3
KORF = KD QUASC3Y
CHxs % RHSTAP = C IF THERE ARE NO RHS T0 BE PROCESSED THIS RUN GuAsSC3s
JFIFHSTAP .NE. © 3GO TO 2C N GUASLCTéE
MRHS = O QUASC3?
GO TO 3. GUASZ38
73 REWIND RHSTAP : QUASC39 -
READIPHSTAP IMRHS guascad
TC M = KORE /4 N - 1 QUASCH]
HMAX T MINOIMEHS,M) QUASZTY?
NFM = N + MMAX QUASTH3
TIFt {3%NPM)} «GT. KORE JMRETURN 1 QUASTHY
= QUASEHS
NPE T N QUASCHb
BT = ™K QUASCLT
REWIND HT QUAS c48
NIN = NI QUASCYY
REWIND NIN - QUASESE
NOUY = HO QUASCSl
REWINN NOUT GUASLSZ
PPl = K + ) QUASLS2
NN =N ’ QUASTSY
NEL = NPH CUASC55

NLCNT = D QUASCES
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c Foo- T R ! OUASEST
€ = -~CALCULATE THE HAXTHUH NO, OF ROWS, *K* GUASCSS
c ) QUASCSES
45 K = (KORE = NEL) /7 NEL - Lo GUASCHE

c ] QUASCH]
C — - TEST TO0-SEE IF -THE "REST OF THE MATRIX WILEL FIT IN -CORE QUASCEZ
c - ) ’ QUASCE3
LAST = K «6GF. NN . - QUAsCes

IFt %0T. LAST ¥ BO TO Sp QUASCES

€ = NN . . i QUASCHE

B = 3 + MMAX#2 QUASCET

C = 2% {1 + MHAX - KDRF ) - . OUASCEE

L KTEPP = ( ~B + SORTIB42 - 4 % C Y 3}y /2 - .. . QUASCEY
IF{KTFMP &GF. KI1GO TO 50 QUASCTE

C - . QUASLT1
C**% ¥ WE MUST REDUCF THE FINAL K - ) QUASLCT2
c ’ QUASLT3
K = KTIEMP - . . oUASCTY

LAST = LFRLSE. - - QuAsSCYS

c CUASCTS
€ — — READ °K™ ROWS OF THE AUGMENTED "A' MATRIX QUASCTT
¢ GUASLTE
5C NT = ° QuAsSC79

- CC 6C IE = 1, K . QUASCEL
NS = NT + 1 QuAscel

NT = NT + NFEL QUASCEZ

65 CALL GFTTIMIN, 1, NEL, AINS}, 1, AAZ) QUASEe3

C CUASGE4
C -~ = C¥LCK TO SEE IF WE WERE UNLUCKY ENGUGH TO END UP WITH ONLY ONL ROWOUASCSS
C - QUASCEG
IF (K JEC. 1} GO TO 133 QuascaT

c QUASCEE
€ ~ — "K® 1S GREATER THAN *1' SQ WE CAN START THD TFTANGULARIZATION cuascas
c- castor
NELP1 = NFL + 1 ] . Guasr9l

KS-= - NEL .- QUASCY2

NELP2 = NELPL + 1 QUASC93

C } ’ cuasCoy.
C - = FORV THF °*TPAPEZOTOAL™ BRRAY () CUASCS®S
c . . QUASCSE
‘DO 76 I8 = 2, K © CUASI9T
NP.Z NELPZ - 1B N Quascee

NS 'S NS + NFLP1 CUASCY9

MT = g QUASILCE

, DO 7C I0 = TB, XK QUAS IC1
NT = NT + NEL QUAS 102

HK = NT QUASIE3

NE = NS OUAS1DY

AINTY = AINT) £ A(NS) CUASICS

DO 70 NF = 2, NP QUAS1Z6

MN T MN + ] * QUASIDY

NR = NB + 1 CUASITE

70 A(HEN)Y = A(HND - ACNT) % A(NBR) puAS1CY
C¥s% 2¥#URITC PART OF THE LMATRIX ON LTAPE (TRIANGULAR PART) CUASIIC
WPITE [LTAPEJK . eyAS111

NECNT = HLCNT + 1 T guasilz

LPEE =NELPI CUASILZ
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KH1 - K - 1 -
Do 83 IP = 1,KM}
LEND = LBEG + Ip-— 1

CALL SAYE(LTAPE, 14 IBy IRy ACLPEG)y e AAZ)D

LREG = LBEG + NN

WRITE THE TTRAPEZOIDAL® MATRIX ON TAPF

n

NY c
NP NEL

NS ~ NEL

De 9C 16 = 1,4 X

e n

NS = RS + NELPIL

NT = NF¥ + NEL

CALL SAVE(MT, 2, NP, NP, A(NS), 1, AA2)
NP = NP -~ 1

If fLAST) GO TO 1370 !

NP = HP - N

N& = KORF - NEL = 1
RTAD ANCTHER ROW

D E2L 10 = ty NP
CALL GETT{NIN, 1y NELy AEfNS)y 1y AA2)

MCDIFY THIS ROW BY THFE *TRAPEZOIDAL™ ARRAY

NT
kA
(148
NR
N¥
AIMNY
e 120K
NP = NR + 1

A(NNY = ACNNY - A{MN) = A{NB}
ML = NF .

NT = NT + NELPL

s

1T IB 1, K

T T Z v
1]

W w=an

T
N + 1

T AIMN]) /7 ALNT)
N = NFy KORE

KPITE THE MODIFJIER POW ON TAPE

¥ #¥HURITE REST OF EMATRIX ON LTAPE

MHMI = MN - 1
KKl = MHM] — NS + 1

CALL SAVEILTAPE, 1, HNl, HNNl, AINS), 1, AA2)

Nrl - KCRE — MN + 1

CALL SAVEINOUT, I, NN1, NN1l, A{MN), 1, AAZ}

REMIND NGUT
REWIND NIN .

SWITCH THE TAPES

NT = NIN
NIK = NOUT
NOUT = NT

RE-~CALCULATE ROW LENGTH AND LOOP RACK

ORIGINAL PAGE IS
OF POOR QUALITY

QUAS 114
QUAS I1SE
QUAS LG
DUASILT
guas1le
ClEAS 119
guaslal
CHAS 121
QUAs122
ouas 1232
QUAS 124
GUAS125
QUAS 126
QUASIZT
QUASIZE
QuUAS129
QUAS13C
QUAS1Z]
QUAS132
QUAS 132
QUAS 134
QUAS13S
QUAS 136
QUAS137
QUAS13E
QUAS 139
OUAS 14C
QUASI4]
QUAS 142
QUASIAZ
QUAS 1KY
OUAS I4S
QUAS 146
QUAS 147
CUAS I4E
QUAS UG
GUAS1SE
oUassi

QUAS 152
QUASIS3
QUAS 154
OUAS 15E
QUAS 156
QUAS 157
GUAS1IGE
oUAS 1S5S
QUAS16C
QUAS 161
GUAS 162
QUAS I3
GUAS16h
QUAS 165
QUAS 166
GUAS1£T7
QUAS16E
QUAS 169
QUASLTG
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NFL = NEL ~ K
NN I NEL = M
GO TO &L

PELIAND AEL TAPES

RENIND AIN
REWIND NOUT

N1l = KOPE - K * M + 1
REWIND LTAPE
REWIND HT

Coes #*¥CALCULATE THE NUMRER OF COLUMNS TO BRINC OFF OF THE RHS TAPE

MTOTAL =
M = MMAX

If(r E0. 0360 FO 520

Cr%x 23aMTOTALIS THE TOTAL NUMBLR 0F RHS COLUMKS ALPEADY BROUGHT IN

150

Coss

160D

CHes

MTOTAL = MTOTAL + M
LASTRS = KTOTAL «+BGEs HMRHS
MTOTAL = MTOTAL - H
IF (LASTRSIH T MRHS - MTOTAL
HICTAL = MTOTAL + M

= FPPING IN ™ COLUMENS OF RHS
KINIT = KORE - (H¥N)
IINIT = KINTT
MPEG = KINIT + 1
MERD = KINIT+ N

DO 160 J T1,H

AA2)

CALL GETT(RHSTAP, 1, N, AINBEG)s 1,
WEEG = MEND + I
NERT = NEKD + N
Co%xz #BRINE TN LET,J5 MATRIX AND APPLY 1T TO RHS
NREG = 1 + KINIT
NERD = 1 + (H-1) * N + KINIT
KSUvy = 9
*¥*D0 TRIAMNGUL AR SECTION OF LMATRIYX
REATI {LYAPE MK

132

Co42 2o SUM IS THE TCTAL NUMBER OF L ROWS THAT WILL
Cx*x xx3xEf PEAD AFTER THIS TRIANGUL AR SECTION IS FIMNISHID

Cea%
Ch¥w

C*#
Crxm

Crx

KSU¥ = KSUH + K
KMl - K -~ 1

QUAS1T]
QUAS 172
QUAS]T3
CUASITH
QUASITS
CUAS1TE
QUAS 177
QUASITE
QUAS LTS
QUAS 18E
CuAsS 181
QUAS1EZ
QUASIR3
QUASIBY
QuAS 18
CUASIRE
QuAsS 187y
CUAS1LE
OQUAS 189
QUASISC
QuAsS 191
QUAS 192
QUAS 193
QUAS 19
QUAS19E
QUAS1%E
QUAS 19T
OUAS 198
GUrs1sS
QUAS2LE
QuUAS2C]
cuaszez
QUASZE3
QUAS2LY
cuac2Os
CUASZCE
QuUAs2CY
QuAs2CE
QUASZLS
QUASZ21Z
Quasz1l
cuasz1z

¥ 2NOTF THAT KHM1 CAN'T BF O SINCE X CAN®T BEf 1 AND STILL HAVE SOPQUASZ13

*¥%0M THE LTAPE
D 23C T = 1,KML
NIEG T NEBEG + 1
NEND = NEND + 1
**¥READ 1 ROW OF E{I,44d) FROM LYAPE——-K-1
*xSTARTING WITH LU1)
CALL GETTILTAPE, 1,
JCNT = -1}
***REDUCE

Iy Ay 14 AA2)

PO 19C KPP = NBEG,NEND,N
JCKT = JERT + 1

Su¥ = 3.0

NRO¥ = KINIT + { JCNT = N )

TIMES—-EACH TIME

THE RHS PY GOING ACROSS A SOLUTION ROwW {WHICH
Cx2® =x+ARE NOT IN CONSECUTIVF ORDZR, BUT A{1),

ACK+1), A(2N41) ETC.)

QUASZiY
QUAS215
GUASZIE
QCUAS217
QUASZ1E
oUas21¢s
Quasza2c
QUASZ21
QUAS222
QUuAS 223
QuUAS22Y
CUASZ2S
GUASZ22¢E
QUAS 227
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ORIq
RO 18F KN=1,I OF nggll PAGE Is
183 gzng_sﬁﬁot € FONN148 CRROUTD QUALITY

190 ATNPP) = AENPP) - SUM
20 CCNTINUE
IF (KSUK 4EQ. N}GO TO 240 .
Chz2 22FKSUM = N IF YOU HAVE READ ENTIRE LMATRIX ANP
C**% #**#2THEPE 15 NO CONSTANT SECTION LLFT
NTBEG = hIEG
KNTEND = NEND
KSUMP] = KSUK +
C*¥% #x+4READ REST OF LROWS 1 ROW AT A TIME FOR CONSTANT SECTION
Do 230 I=KSUMPL N
NTREG = NTEFG + 1}
NTEND = NTEND + 1
CALL GETTELTAPE, 1, K, A&, 1, AA2)
JORT = -1

C#%% *$¥PPRTIALLY REDUCE A RHS ACROSS A PHS ROW BY APPLYING K NUMBER

Cwxd 2930F LLI,J) S
DO 222 NPP = NTBEG 3 NTEND.N
JENT = JONT + 3

St = C.G

HNROW = KINIT + ( JCNT *x N )
00 212 NN = 14K

NROW = NPOW + 1

213 SUM = SUM + [ AINN] % A{NRDW) 1}

220 AINFPI = A{NPP) - SIM

230 CONTIMUE
NFEG = NEEG + 1 -
NEND = NEND + 1

C2xx »**KINTT IS HOW FAPR DOWN A COLUMM OF RHS TO START MULTIPLYING BY

Cxxe %xwl {1,4) AT EACH PASS THROUGH
KINIT = KINIT + K .
C¥xe #33]F HKSUMPL = N THEPE APE NO MOPE LII,J)'S LEFT
TFIKSUMPL LY. NIGO TO 170
Cxxd ww3WRITE OUT ALL BUT LAST K ROWS OF RHS IN ROS ORDFR ON NATAPE
240 B = 44 + 3 )

C = -2 % KQPE

K= & ~B + SORT( B=xx? = n42C ) 3§72
IF(K LGT., HD} K = ND

KF = K

KFl1 = K - 1

KLEFT = o - KF + TIKIT

INITP1 = TINIT + 2
NEND = (H=1)}%N + JINIT
DM 257 NPP = INITPI,KLEFY
NOKR = NEND + 1
250 WRITEANATAPE) ( A{JI3J-NPP,NEND, N}
REWIND NATAPE
Caxdx *%FJPASS] IS TRUE ON 1ST PASS THRU BACK SOLUTICN
JPASS]T T LTPUL.
[
CEkd **+*PUT RFMAINING RHS IN CONTIGUHOUS LOCATIONS PY COLUMNS
Cxx2 FPLOM KORE - (M ¥ KF) # 1 TO KORE
C
NAEW = KORE = KF + 1
MMl - M = 1

QuUaszes
QUAsSZZY
QUASZ3C
CUAS23]
QUAS232
Quasz233
CUAS23y
QUAS2ZS
CUAS 236
QUAS23T
QUAS23E
QUAsSZ3S
CUAs24C
QUASZ41
GUASZaZ
CUAS243
QUASZHY
cuaszuas
QUAs246
QUAS247
CUAS24E
QuUASZhLS
QUAS 250
QUAS251
CUAS252
QUAS2S3E
QUAS2S5Y
QUAS2ES
QUASZ56
QUASZ5T
QUAS 28R
CUAS25%
CUASZ6L
GUAS2E]L
CUASZE2
CUAS263
QUAS26L
QUASZ2ES
QUASZE6
QUASZE?
cuUAsSZ6E
QUASZ69
QUASZTC
CUAS 271
QUASZT2
QUASZTS
QUAS2TY
QUASZ2T7S
QUAS 276
QUASP?TT
QUAS27E
QUAS2TYS
QUASZEC
QUASZEL
CQUASZ2RZ
QUas283
QUAS28Y
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QUAS 285

#=#%xTF M = 1, THE ELTS OF THE 1 RHS COLUKN ARE ALPEADY ]N coNTIiGUCQUAS286

kX OCATIONS

IFt -M LEDs 1 )GO- YO 252 . .
NC 268 T = 1,MM1 -, . . . .
NCLL = KORE ~ (I#N} + 1 e - )

BO 26 J = 1,KF

NMEW = NNEW - 1

NOLD = NOLD = 1

A{NNEW) .= Af{NOLD)} - . \
CONTINUE .

2% NGW NNEW = KORE - (M#KF) + 1
#x3N0Kk NOLN = KORE - €F — 1) * N ¢ 1 = KF

*xR SKIP 157 PART OF TRAPEZOIDAL MATRIX + RE#D LAST K RQHS
Ca%+ **3ATTATCH RHS o IT SC THAT EVERYFHING IS I CONSECUTIVE ORDER

262 NRERAN = ND — K
IF{NREKAN .FQ. B)GO TO 28C -
B0 2750 I = IyNREMAN
272 READI(MTY IDUNMY
285 NEND = @
KCNT = K

Cegw

s BaNely]

.C

*
L]

- CHEEE
CHs*

=Y OM

3¢

NREW = KNEW - 1
»x%NOTE THAT K = KF WHICH IS ALREADY KNOWN iN CORE
B0 298 JENT = 1,k
NEEE = NEND + 1 )
EALL GETTIMTS u4; KCNT, AUNREE), 1; AA2¥

KCNT = KONT = 1

NEKD = NREG + XCNY , .
NNEW = NNEW + 1

KFND = {MM]1 * KF) + RWEW

DC 257 NPP=NNEW ,KENT,KF

NEND = HEND + ]

ﬁthFNn) = ACNPP) .
REVIND LTAPF

REWINP HT

THEFE , NOW WE CAN START THE BACH~- SDLUTION
NrTE..THE FIRST AVATLABLE LOCATIDN FOR THE S6LUTIANS IS ATNIG

#6&NL 15 THE LAST SUBSCRIPT + 1 OF THE TRAPEZOIDAL A MATRIX THAT

=¥ ORE

=N + MK

NEL = NPM -
=H + 1

LAST T K EQ. N
MPASS = ©

SOLVE FOR THE ANSWEPRS CORRESPONDING to K+ &S
-1t
3 1

*

QUAS 287
QUAS 288

CUASZ9C
GUAS 291
QUASZ92
QUAS 293
QUASZ9Y

. QUASZ9E

QUAS 296
QUAS 297
QUASZ98
QUAS 299
QUAS3ILE
QuUASICl
ouUAS3E2
QUAS3IC3
CUAS ICE
CUAS3CS
GUAS3ICE
QUAS3DTY
CUAS3ICS
QUASZES
QuUAS 11C
QUASIL1
GuUAS 212
QUAS313
QUAS 314
quas3is
QUAS3IlE
QuBAS 317
GUAS31E
QUAS31%
QUAS32C
QUAS2Z21
CUAS3Z22Z
CUAS323
CUAS 324
QUAS3ZS
QUAS3Z6
QUASZZ2T
QUAS2ZE
CUAS32S
QUAS33C
QUAS331
QUAS332
QUAS 333
QUAS 234
QUAS 335
OUAS 336
QUAS337
QUASI3S
QUAS 339
cUAS3GZ
QUAS 3G
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NS = ML - Pl QUAS352
NPASS = NPASS + 1 L ?BGE B Quas3u3

DO I3 MN = L, M OBIGINA ALITY QUAS 344

NF = NS + MW Q0R Qu QUAS 385
AUNF = ALNF) / AENS) OF P QUAS 346

NT = NS QUAS 347

IF tKMl .EQ. O) GO TO 330 QUAS 348

DO 327 I8 = 1, KM1 QUAS 35S

NF = WF - IB - K QUAS35C

NT = NT ~ #PL.- IE QUAS 351
_SUM = gLt QUAS 352
NP = NF QUAS 353

NZ = HP1 + IB QUAS 354

DO 315 30 = 1, 1B QUAS 355

NN = NT + IQ GUAS3ISE

T NP = NP 4 NZ - IO QUAS 357
317 SUM = SUM + AINN] * A(NP) - QUAS IS8
320 AINF) = (ACNF) = SUM) / AINT) QUAS 35S
330 CONTINUE QUAS36C
QUAS 361

- - HOVE THE SOLUTIONS TO CONTIGYOUS LOCATIONS STARTING AT ACN1) QUAS362
} QUAS363

N1 = KORE + 1 QUAS 364

DO 3ST NN = 1, K QUAS 365

NG 342 BN = 1, P CUAS 366

NL = NL - 1 QUAS 367

N1 = N -1 QUAS 368

380 AINID = ACNL) QUAS 369
366 NL = NL — NN QUAS3TC
QUAS 371

- - WPITE THE SOLUTIONS ON TAPE . GUAS3IT2
QUAS 373

WRITE ININ) K . QUAS3TH

NS = ML - 1 QUAS 375

DO 367 KN = 1, ¥ QUAS 376

NT = NS + MM QUAS3TT
36 WELTT (NIN ) (A{10), I0 = NT, KORE, H! QUAS 378
QUAS 379

- - TEST IF THIS I8 THE LAST Pass QUAS38C
QUAS 381

IF (LAST) GO To 870 QUAS 382

. QUAS 283

- - WE MUST NCM MODIFY THE TRIANGULAP MATPIX TO REFLECT THE EFFFCT OF QUAS384
THE SOLUTIONS ORTAINED SO FAR {EQ 21) OUAS38S

# % NOTE,,LOCATIONS AC1) TO AfNi-13 ARE NOW FREE TO USE CUAS 38¢
QUAS 387

- - CALCULATE THE KEXT VALUES OF *NELY AND "NFEM® QUAS 388
QUAS 389

NELOLD = NEL QUAS39E
KOLD = K QUAS 391

NFL = NEL - K QUAS 292
NREM = NREM - K QUAS393
QUAS 3oL

NROW = NPEM = K + 1 QUAS395

IF (K +LT. NREM) 60 TO 370 QUAS 396
LAST = .TRUE. QUAS 397

NROW = | QUAS 398
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K = NREH
T 37D NS - 1
NT = NELOLD + 1
C
€ - -~ READ TN THE ROWS TO BE MOGIFIED
c

b¢ usc IP = 1, NREM
KT = NT - ]
IF (IR .LE. NROW} B0 TO 380D
NS = NS + NN
RT = NT + NN

380 IF t.NOT., JPASS1IGO TO 390
NBEG = NT — H + 1

C*x2 ¥¥3READ RHS FROW NATAPE

CALL GETTUNATAPE, 1, B, A{MNAEGY, 1, RA2)
KT = NT -~ M

390 CALL GETTALMT, 2, NN, A(NS), 1, AA2)
TFL «NOT.. JPASS! ) GO TO gyl

NT = NT + M.
KH = KN + H
450 NP = N1 - 1
KF = NT - M - KM1
NN = NN — KOLD
DO 423 NN = 1, M
N2 = NF
NA = WP + MN
NE = NA
SUM = G.2
e aix 160 = 1, KOLD
SUM = SUM + AINZ) ¥ AINA)
N2 = N2 + 1

10 NA = NA + M
N2 = N2 + MN =1
429 AINZ2)Y = ALNZ) - SUM

WEITE THE MODIFIED ROW oN TAPE OF CONDENSE THE ROW

[a Nz Nel
'
'

NL = NT = N ¢ 1
IF (IP .GE., NROW) GO TO 43p
NF = NL - KP} -
WKL = NF - NS + 1
NHE = NT ~ NL ¢ 1 .
CALL SAVEINDUT, &, NN, NN1, AINSY, NNZ, AENLD)
6C TO 455 -
430 NF = NL - KOLD
DO un MN = NL, NT
AINF) = REHND
44D NF = NF + 1
455 CONTINUE

QUAS 39S
QuAssel
fUASSC]
QUASEG2
QUASLO3
GUAS 404
QUASHES
qQuAasSuce
QUASHLT
QUASYEDS
QRASH0YS
QUASY1ER
QUASYL1T
GUASG1Z
QUASHIZ
QuUASELY
QUAS4LS
QUASYHLE
QUASHYT
QUASA41EB
QUASL1S
ouasqzC
GUASH21
CAS 422
QuUAS 423
QUASHZH
QUASHZS
QUASH426
QuUAS827
QuUAlYLZE
QuUASE29
QUASH 3L
QUASH3]
QUuas432
QUASY33
QUASE3Y
QUASLHTE
GUAS 838
QUAS 37
QUAS43E
OHASG39
CUASHEE
QUASYHY]
CUASHH2
QUASLG3
QUASHNG
QuAsays
QUASHES
QUASHYF

Ckxkx wxxIF 15T TIME THRU BACK SOLN, SWITCH TAPES SO THAT MT WHICH HAS THEQUASHYE

C*+++ #x#0RIGINAL TRAPEZOIDAL MATRIX ON 1T BECOME NATAPE AND IS NOT TO
Cx+s #44TAPE PART IN- ALTERNATING SHRINKING PATRICES. NATAPE BECOMES HT
CHsx #*#AND THIS NOW DOES THE ALVERNATING WITH NOUT.

IF{ .NOT. JPASS1 ) GO TO ual ’

NTEHP = BT

MT = NATAPE

NATAPF = NTEMP

QUASELRY
QUASHSZ
qUASHSE
QUaASHEZ
QUASHSS
QUASYSY
QUASESS



RELINT NATAPE

46C REWIND MT
REWIND NOU

ann
]
L]

NT = KT
MT = NOUT
NOUT = NT

s Ralal
+
|

NL = NF
GO0 Tg 300

[y Naly]
L}
L]

475 REWIND NIN
rZ = R

aoan
*
i*

T

JPASSIz .FALSE.

SWITCH THE TAPES

161
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LOOF BACK THRU THE SOLUTION

START TD WRAP IT UP

DG 49T 18 = 1, NPASS .

REAT (RIN} K
NZ ~ K + 1

N1
NS
NT

N1
N2

EE AN

oo
]
]

BC 487 I0 = 14 M

CALL BETTININ, I,

NT = KT +
B2 NS NS +
593 N2 N} -

It

N
N
1

READ IN THg SOLUTIONS

Ky AINS), 1, AAZ)

C --- REWIND ALL TNPUT TAPES

PEJIND NIN
REWIND HT
PEWIND NCU

NT = °
pe 520 10
NS = NT +
NT = NT =+

T

1
N

I,

570 CALL SAVE(NU,

c *% ¥ 1F TAPE WAS NEVER SWITCHED IT WOULD BE FGOLISH TO SWITCH RACK

wm

1,

C - = WPITE THE SOLUTIONS ON TAPE

Ny N, AENS), 1, AA2)

IFLJPASS1360 TO 510

€

C*%%  ##3SWITCH TAPES

Cxx xxIFPACK SO THAT

MT WILL CONAIN THE TRAPEZOIDAL MATRIX

Cx%#% **3xNATAPE WILL HAVE NOTHING USEFUL ON IT.

'"WTEMP = NATAPE

NATAPF = M
MT = NTEMP

T

QUALITY,

NETE.. AT THIS POINT ALL LOCATIONS At1) THRU ACKORE) ARE FREE

“QUASaSE
QUASYST
CUASES
QUASYSS
QUASHED
QUAS 461
CUASHE2
QUAS463
GUASHEY
CUASLES
QUAS 466
QUASYET
CUASHLE
QUASHED
CUASHTC
QUASHTI
QUASHTZ
QUASLT3
cUASaTY
QUASYTS
CUASHTE
QUASLTT
QUASYTS
QuUASHTO
cuAsuge
QUASEB]
QUASGRZ’
QUAsSqa3
QUASHEY
QUASRES
QUASLBS
QUASLET
apaAsyas
QUASHEY
GUASHSLT
QUASH9]
ctiasusy
QUaASH93
guUASLIY
QUAS Y95
QUASa96
QUASYST
QUASY9ER
QUASHSS
QUASSEC
QUASSC!
QUASSC?
QUASSC3
QUASSCY
QUASSCS
QUASSCS
QUASSC?
QUASSCS
QUASSOS
QUASSIC
GUASELI
QUASSEL2



510
52C

s4C

. 553
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REWIND NATAPE
IF{ NOT. LASTRSIED T0 150

RENIND LyApE

REWIND MT

KRED = g

DO 548 T=1,NLCNT

READ(LYAPE JKREAD

CONTINUE

KRED = KRED 4 KREAD

KPEAD = KREAD + { N = KRED = 1y

DO 540 LREAD=1,KREAD

READ{LTAPE)

DO 55C NROW = 1,ND

CALL GETTIMT, 2, ICNT, A{1}, 1, AA2)
CALL SAYECLTAPE, 2, ICNT, ICNT, &, 1y A&2)

P RFYIND ALL FILES EXCEPT THE OUTPUT FILE 11

560

S7C

REWIMND LTAPE
RENINM NI

REWIND MM -
RFEIND NO

REWIND NAT

IFt RHSTAP NE, O ) REWIND RHSTAP

CALL TIMEV{AA2)

8D = MJOTAL

BB = (AAZ - Aal) 7 &0,
WRTTE{6,56 0N yNyHTOTAL 455

QUASE13

© QUASSIY

QUAS51S
QUASS 16
QUASS517
QuAssIe
CUASSIY
QUASS2C
QUASS523}
QUASE22
QUASS23
GUASS2y
CUASS2Sg
QUASS25
QUASS27
QUASEZE
CUASS29
QUASS3E
QUASE2)
QUAS532
QUAS533
QUASS34
QUASS3S
QUASS536
QUASS53?
Guass3s
LUASE3Y

FORBAT (4MOITHE IS, 2H X IS5, )12H MATPIX WITH Ity 3EH RIGHT SIDES Wagbassggo

1S SOLVED DIRECTLY IN FA,3, 9H MINUTES, }
CORTINUE ’

RFTURN

END

QUASSY]
QUASSEE2
QUASER3
CUASEGy
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SUBROUTINE TSETV
RETURN
END

FUNCTION ARSINIX)
APSINZASINIX)
RETURH

END
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- 'l
SLBROUTINE COMBOIN, LY, WT, NONU)

CALCULATE COMBINATION CONSTANTS CCK, SYSTEM ANGLE OF ATTACK

COMBCC}

- COKBLOZ

COMBCD3
COME QDY

AND CL, SYSTEM LIFT CURVE CONSTANTS K1, K2, + K3}, AND CK CONSTANTS.COMBECLS

N = TOTAL NUMBER OF ELEMENTS
LT = WUMBER OF LIFTING RODIES i
HT = NUMEER OF ONSET FLONS
HT1 = HT 4 1
€CL = CHORD FOR CLY CALCULATION

INCLT FLAGy = D, ALPHA INPUT (COMES TN AS LT}
NOT = @y, CLT INPUT

DIMNENSION BLULSOD}), DVE1D,12), A{ID,10), CCKILD,12), SIGESOO)

COMMON JFILEID/ IFDI, IFD2, 1Fﬂ3g IF04, IFD5 . IFCO, IFQ?. IFGB,
1 IF09, IF10, 1IF31, IF12, IF13, IFiﬂ' IF1S
2 ¢IFIL1G, IFILIT, IF1L18, IFILI?. IFILZO

COMMOY FCOMBOD/CCL, INCLT, CLT, ALPHA, SUMDS (10}, TLUI1D,12),IND
] "y ALPHAD, CNUIL1D), SMDSWF {103, MIQ{1C)

COMFON /SIGHAS/CSIGISODY, CKE12}

EQUIVALENCE (PLUC1), cs:s¢1!1

DETA PI, RC/3.1415927, 1.T7453293E£-2/
MRHS = 2
IF INONU 6T« O HMRHS = 3

PIC = J.0
RE1 = G.D
RK2 = C.C
RKZ = C.2

ALPHAD = G.5
IF €LF .L0. DY B0 To 140

CALCULATE TRAILING EDGE VELOCITY DIFFERENCE ARRAY

INITIALIZE DV ARRAY TO TLU VALUES
0O 5 L = 1,07
0 5 K = 1,MF

5 DVULsK) = TLUEL,K)

REWIND IF13
B0 32 L = 31,LT
CALL GETT {IF13, 14 Mg BLM, 1y D)
REWIND IFlH
DC ZC K = 14M7
CALY rETT {IFl4y 1y Ny SIG, 1, b}
PO IC U = 1sN
13 DYIL,K) = DVIL,K} + BLULJa*SIGLJ)
20 CCNTIMUE
IC COMTINUE

CONRELH
CaMeEL?y
COMBLOB
COMBGCY
COMBGLD
coKpC11
COMBL1Z
COMEC13
COHEBO14
COMBC1S
COMEC1é
CoMBL17
COMEOle
COMBG19
COMB (206 _
CoMEC21
CoMBC22
COHBL23
COMB (28

COMB 26
COMREZT
COMRC28
COHBE29
COM3L3C
COHBC31
COMBL 32
COMRC33
COMBL3Y
COMRC35
COMBL36
COMBT37
COMEC3E
COMEL39
COMBELYE
COMRLCLY
coMELYL2
COMRCAO3
CoMBOLY
COMRCYS
COKB L6
COMRCH7
COMPCAH8
COMREYD
COMBCSC
CoMPLS1
COMBCS2
COMRC53
COMRCSY
COMB 55
COMRLC5¢
COMELET
COMBCSE
COMBCS9
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SET ARRAYS 7O OBTAIN COMBINATION CONSTANTS CCK s USE MIS)
A{LT.Li7) 1S COLF« ARRAY
CCKtLT,3) IS INPUT AS RHS, RETURNED AS CCK.
DO TQ L = 1,7
CCXIL,1Y = =DVIL,1)
CEKIL.2) = -DV(L,2}
CCKIL .3} = D.0
TIF ENOND LLE.D) 60O TO &D
¥ = LT + 2
DO 40 K = 1.NONU
H=- M)

80 CCKIL,3} = CCKiL,.3)
50 CONTINUE

=~ DVILJH}FCHNUIK)

DO 6C K = 1,LT
K2 - K + 2
60 ALK} = DVIL (K2).

T3 CCHTINUE

IF (LT 6T+ 1) @O0 T0 90
ONLY ONE LIFTING BODY.
CONSTANTS STRAIGHT AWAY.
DO 80 K = 1,MRHS
80 CCKIlqk) = CCKU1,KI/78(143)
60 T0 11n

CALL MISI FOR SOLUTION
99 CONTINUE

D = l.0

LIC = 1¢C

CALL PISY (A, LT,LI1D, CCK, MRHS, MNERP, D)

CHECK FOR SINGULAR CASE
MRITE €6,10C) NERR

CALCULATE COMBRIMATION

1TD FORPATUIHC, *ON RETURN FROM MIS1, NERR = °, 12)

CALCULATE SYSTEH ANGLE OF ATTACK

110 CONTINUE
D@ 13T L = J,17
RK1l = RK1 + SHDSHF(L) # CCK{L 41}
REKZ = RK2 + SHOSWF{L) * CCK(L,2)
1203 RK3 = RK3 + SHDSHF{L) ¥ CCHAL .3}

130 CONTINGE

PIC = 8.*PI/CCL
ALPHAD = ATANZ(RX1l, RK2)

CHECK TF ALPHA OR CLT INPUT
IF tINCLT +EQ. O EC TO lao0

CLT INPUTY, DETEPHINY ALPHA

tALPHA)Y AND TOTAL LIFT (CLTI.

RKH = {CLY/PIC — RK3)/SORT(RK 1#%#2 + RK2*%2}

COMBGGE
coMBO6T
COMBOGZ
COMBLSE3
COMBCHY
COMBLes
COMBCo6
COMBL4?
COMBGHSB
COMBLES
COMBCTC
COMBET1
coMBCT2
COMBCT3
COMBLTL
COMRCTS
COMBLC7&
COMBCT?
COMBCT8
COMELCT9
COMEERD
COMBORL
COMBCS82
COKBEGA3
COVECSY
COMECES
COMBOBSE

LoMacsy
COMBERS
coMBCao
COMBL YD
COMBE91
coMpLo2
COMBCO93
COMR LS4
COMRGYOS
COMBESE
camMacey
coMri98
COPRL99
coMR 10C
COMER 1G]
comMR1Cc2
COMB1G3
COMBI1CH
COHR1LS
COM2 106
COMR 107
COMB ICS
COHB10S
COMB11C
CoME 111
COMB 1312
CoME113
cOoMR 11y
COMP11F
COMB 116
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ALPHA = =ALPHAC * ARSINCRM4) COMR117

.60 To 1%5 . COMB 113

€ } COMB 119
C ALPHZ INPUT, CALCULATE CLT (REPEATED IF INPUT} coME12C
140 ALPHA = ALPHA#RC coMB121
150 COSA = COSCALPHAY COMB122
SINA = SINCALPHAY coMB123

IF (IKCLT .EQ. B) . coMR124

1CLY = PIC*(RK1%COSA + RKZHSINA + RK3) COMR 125
ALPHA = ALPHA/RC - COMB12¢&
ALPHAQ = ALPHAQ/RC comnlzy

€ coMalz2s
€ CALCULATE COEFFICIENTS CKI(K} FOR LIFTING BODIES ’ COME 129
CK(1) = COSA COMRI3C

CKI2) = SINA coma13l

C COME 132
IF (LT «LE. &) Go TO 165 ) coMB133

0C 160 L = 1,4LT COMB 13y

K =1L +2 COMB 135

CELK) = CCKIL ¢211%COSA + GCCKIL 42)%5INA + CCKIL,3) CoMB 136

168 % 0 COMB137

c . .COME 138
C SET NON-U FLON CK®S TO ASSUMED VALUE OF 1.0 coM2139
165 CONTINUE coM21sc
IF INONU LLE. D} B0 TO 180 COHRE1nu1]

K= LT + 2 COHB 142

DC 170 J = 1,NONU COMB143
K=K+ 1 . coHg 144

17C CKIK) = CNUtJ} © COMB 145
180 CONTINUE coMt 186

c .o COMB147
C CALCULATF COMBINED SIGHAS COMB14E
DC 190 J = 14N © COM2 149

190 CSIGIJY = £L.6 . COHB1ISE
REWIND IF1Y4 COMB 1S}

B0 21C K T 1,MT COMRISZ

CALL BETT tIF14, 14 Ny SEGy 14 N1} COMB 153

BC 260 J = 1,N COMR15Y

203 €SIGHIY = CSIGLJY ¢ STGLJIIXCK (KD COMP 1SS
210 CONTINUE . ' CORE1SE

o COMB 157
€ COMB IS8
€ PRINT OUT SOME STUFF FOR CHECKOUT PURPOSES COMB159
; WRITE t6,220) ALPHA COHE 186C
222 FCRMAT C1H1, °"COHMBINATION CONSTANTS®//T10,%AtPnAa - v, CoMB 161

1 T3G,*0%¢ TS5 "S5% Tty F1246) COBB 162

c - COMR1&3
IF {LT &LlEe G} GO T0 245 COHE 164

‘DO 230 L = 1, LT COMR 165

K = L.+ 2 COFR1GE

230 WRITE 16,290) L, CCKIL,1), ELHEL,2), CKOX) COMB 167
240 FORMAT C(IHC, Tl4,T2¢ T2UYsFl2e6y ThisFl2eby TEESF12463 COMR 168

c COMP 165
245 CONTINUE i COMB 176
WPITE €64257) RK1y RKZ, ‘RK2Z, 'ALPRAC, ALPHA, TLY COKR171

250 FORMAT CIHG, /77 LIFT CURVE CONSTANTS®*/ZTID,*RK1 = "4F1Z.6, COND 172

1 T30 "PRZ = ""yF12.64 TECy*REK3 = "GF12 677110, COMP 173
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RETURW
END

*ALPHAO
*'CLY

167

*y F12.6//T10,"ALPHA = *,F12.6/7118,

Yy F12.6)

"

N
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comB17Y
COMBYTS
CoMELTE
COMR177
CoMB178
COMB179
COHB 180



[a N o]

“© o

168

SUBROUTINE OFFPTS{NOs Xi Yy TITLE, LAST; CHORDE, IpE, IBTOT)

DIMENSION X(19, Y115 TITLEL 73
1 +CHORDE{10),; IDB(10)

DATA EPS/1.DESTY

. DF=3.14159245/180.
PEAD IN BODY TITLE aND COWTROL CARD
19 11YP = 21 -
READ(5,20F IDy TITLE, ITR, INORM, IDOLD, LAST, ITYPE
23 FORMATL II, 9XTA4, 12X, 2{2¥11), 205xI11, 2X 12}
IF CITYPE ¢NE. ITYF) CALL TYPELITYP, ITYPE}

#EAD IN COORDINATE TPANSFOPMATION CARD IF REQUIRED

OFFPLEY
OFFPLC2
OFFPCO3
OFFPLCY
OFFPLES
OFFPLCe
OFFPCOY
ofFPELDA

OFFPLECY
OFFFE1D
OFFPCY]
OFFPC12
OFFPC13
QFFPL14
oFFPL1S
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ITYP = 22 . OFFPL1®
CHORD = 0.0 OFFPR17
IF TITR E0. O «0R. ITR EQ. 2) 6O 1O &40 OFFPC12
READ €5,30) CHORD, XMULT, YMULT, DX, DY, THETEX, XT0, Y70, ITYPE OFFPEL1Y
20 FORMAT (7C(F8,0,1X), FB8.0, 11} OFFPC2E
IF {ITYPE .NE. (ITYP-20)) CALL TYPECITYP, 11YPE) OFFPE21
QFFPL22
473 CONTINUE OFFPCZ23
QFFPC24
CHECK IF ELLYPSE TOC BE GENERATED OFFP0Z5
IF (ITR .6T. 1) GO YO 90 OFFPDZ6
. OFFPLC23
DATA ON UNIT 5. X-COORDS F1RST OFFPCZ8
L=¢@ QFFPL29
ITYP = 212 OFFPC 3L
52 READ €5,60) (X{L+I), I-1.6%, INO, ISTAT, ITYPE OFFP (31
65 FORMAT (6F10e0s 4XI1y 2XI14 3XI1) OFFPC32
IF (ITYPE .NE. EITYP-=203}) CALL TYPELITYP, ITYPE) OFFPG33
1IF tINOC JAE. D +OR . INO «GT+ 61 INOD :‘6 OFFPL3Y
L =L + IND OFFPLC35
IF [ISTAT .EQ. O) 6O TO 55 OFFPC36
LY - b - OFFPC3Y
OfFPC3e
NOW READ IN Y-COORDS . OFFPLIg
L1 =0 OFFPCHE
TIYP = 24 OFFPLY1
73 READ (5,603 LYIL+1), I-1,6), ING, ISTAT, ITYPE OFFPC42
JF LITYPE WNE. tITYP-209) CALL TYPE(ITYP, I1YPE) OFFPT43
“1F (INDO ,LEs G +0R. IND 46T+ 61 ING = & OFFPLay
etz L o+ IND “OFFPCY5
IF (ISTAT «£Q. OF GO TO 70 OFFPCHE
LY = OFFPCH7
OFFPELE
CHECK FOR INPUT CONSISTENCY OFFPCY9
IF (LY .EQ. LX! GO TO 120 . OFFPT5C
WRITE €6,82) LY, LX OFFPCS1
A5 FORPAT {1H1,*THE NUMBFR OF Y-COORDINATES (*,I3,%) PEAR DOES *, OFFPLE2
1 *NOT EOQOUAL THE NUMBER. OF X~COORDINATES READ (*,X3,*}* POFFPLS3
GO T0 200 OFFPISY
OFFPLISS
ELLIPSF TO BE GENERBRTED. READ INM DEFINITION CARD, OFFPG56
9C ITYP = 25 QFFPES7T
RFAD (5,103 LX, ELPSTH, ITYPT OFFPLSE
10C FORMAT t2XI3, S5XF10.5, S51XxI1} ) OFFPLSS
IF tITYPL «NEe (ITYP-271) CALL TYPECITYP, I7TYPE) CFFPL6L
ITR = JTR - 2 OFFPC61
IF tITR .NE. 1) ITR = C OFFPL62
CFFPC&3
DANGLF = 6.2831853072/4LX - 1} OFFPCHY
ANGLE = DANGLE OFFPCES
DO 113 T = 1,L% GFFPE&6
ANGLE =. ANGEE - DANGLT GFFPCET
XtI} = COS{ANGLE} OFFPCHE
13iC Y(E) = SIMCANGLE)*ELPSTH OFFPLCES
OFFPCTG
172 CONTINUE OFFPCTI

OFFPET2
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170

WRITE OUT BASIC GEOMETRY DATA
1P - 1

TRANSFORM COORDINATES IF REQUESTED

IF (ITR +EQ. 1)} 60 TO 133
‘IF tINORM (EQ. 0) GO° TO 220
XHULT = 3.0
YHULT = 3.0
¥T0 = 0.0
YT0 = 0.0
THETA = T.G
DX = C.0
DY = .G

132 CONTIMUE

IF CARS(XMULT) .LT. EPS) XMULY = 1.0
TF CABS{YMULY) .LT. EPS) YHULT =

XSF = XMULT

YSF = YHULT -

IF {INORH +EQ. 0) 60 TO 180

IF (I00LD (LE. 0} GO TO 160

D¢ 140 IP T 14IBTOT

TF ¢InB(Ip) .rQ. IDOLDY GO TO 150
143 CONTINUE

50 TO 16F
152 CHORD = CHORDELIBY

* 160 IF 4ABS{CHORD) LLE. EPS) GO TO 180

175 XSF = XSF/CHORD
YSF = YSF/CHORD

180 COST = COSUTHETA*DRY}

SINT = SIN{THETA#DR} -

DG 195 I = 1,LX

XTOR = X(IY - XTO

YT0D = ¥¢{I) ;- YTQ

XUIY = (XTO #+ XTOD*COST — YTODRSINT + DXI2XSF

YII} = {YTO + YTOD*SINT + YTOO#COST + DY)*YSF
190 CONTINUE

GC TO 220 -

200 WPITE (6,21C)

OFFPCIZ
CFFPCT4
OFFPTTS
OFFPET6
OFFPGT7
OFFpPL78

-OFFPET9

oFFeCaC
OFFPLCE1
OFFPCB2Z
GFFPCB3
OFFPCAL
OFFPLBS
OFFPLBG
OFFPL87
OFFPOBE
OFFPCBS
OFFPLSE
OFFPL9
OFFPC92
OFFP93
OFFP (98
OFFPL95
OFFPLY6
OFFPGYT
OFFPLY8B
OFFPC99
QEFPIEC
OFFPICT
oFfpin2
OFFF1C3
CFFP1D&
OFFP10S5
OFFP1G6
OFFPIQT
OFFP1C8
OFFP1LY
OFFP11C
OFFP111
OFFP112

OFFP 113
OFFP114

210-FCRMAT (1HC, *BECAUSE OF THE ABOYE ERRORy THIS RUN IS TERMINATED®)OFFP115

STOP

225 CONTINUE
NO = LX
RETURHN
£rD

OFFP1l16
OFFP117
OFFP 118
OFFP119
OFFP120
OFFP121
OFFP122
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SURROUTINE SOLVE(N, My ISI2E, ISOL)

. .
THIS ROUTINE ORTAINS THE SIGMA SOLUTIONS
FROM EITHER SOLVIT (TSOL=C), QUASI {ISOL=1}, OR HIS1 (IS0L=2)

CCHHON FSPACER/ WKARLAL11H13)

DIKENSION AL101,101}, S16{131,12)

EQUIVALENCE ¢A(1,13},MKAREALL}), 1STGE1,1), WKAREAL1D202))

CCMMON JFILEXIDS IFILED,
IFILES,
IFIL11y
«IFIL16,

N

I¥ (ISCOL .EQ. 2}
MY = ¥
CALL TIMEVI(T}

10 IF (1501 .NF. 01

G0 10

G0 TO
15 CONTINUE

WNREITEL6,4,20) T

?C FORMATUIHO, *SOLVIT FINME

CALL SOLVIY (WKARFA, N,

IFILE2, IFILEZ, IFILEL, IFILES,
FFI1LE7, IFILEB, IFILE9, IFIL1O,
IFIL12, IFTL13, IFIL 14, IFIL1S5
IFIL17, IFIL18, IFIL 19, IFILZ2D

78

32N

= %y, F9.35 * SECONDS."}

uv, ISIZE, TFILES, IFILE]L,

1 IFILEZ, IFIL1H, +50)

CALL TIMEWIT)
WRITECE,20) T
RETUPN

IC WRITERG6440) 7T

<

CALL OUASTIMKAREA, N.MH, IS1ZE, IFILE9,y JFILEl, IFILEZ

1
CAML TIKEVLIT)
WRITE (6443 T

1FILEX, IFIL1&, LFIL15, IFILE4,+50)

42 FORMATI1HL, "QUASY TIME = ¥, FO.54*SECONDS.Y)

RETUFM

USE ¥IS1 {11522
A-ARPAY STORED ON IFILIC
PHS STORED ON JTFILEG

SILMAS SAVED 0¥ IF14

SOLVICl

-SOLVELD2

SOLYEE3
SOLVCEY
SOLVEDS
SOLVEES
soLvV L0
soLvrae
SOLVGEY
soLvC10
SOLYG11

SOLVC12
SOLVD13
SOLVELY
SOLVD1S
50LVC1%
SOLYC17

. SOLYC18

SOLVCI®
SOLYG20
soLyrzl
soLvQ22
soLvez3
SOLVE 24
sSOLVEZ2E
SOLYER6
SOLVC2T

soLveae

SoLVE2Y
SOLVE3C
sotve3l
SoLVC32
SOLVC33
SOLYC3Y
SOLVL3S
SOLVE36
50LVE2T
SOLVE38
SOLVL39
$OLVEGAC
SOLYLHY
SOLVC42
SOLYCH3
SOLY L4k
SOLVCES
SOLVLa6
SOLVCu7
soLvCug
SOLVE4S
SOLVESE
soLvCSl
SOLVCS2
SOLVCS3
SOLVCS4
SOLVCSS



[ X3)

o0

112

0 NHAX = 101

IFla: IFIL1Y
REWIND IFTLID
REWIND IFILEY -

- REWINDN IF1y

°0

IF IN «LEs NMAX) GO0 TO 93

HRITEL&456) N, NHAY . .
FORMATCIHO,*THE SIZE OF ARRAY T*,15,%) EXCEELS -LIMIT OF %, ¥g)
G0 To 1%

CONTINUE

= 1.0

RE'AD TN B-ARRAY

Pe 1c2 1 = 35N
READLATFTILITY AT, d) 4Jd=1,N)

1'S8 READ (IFIL1D)

READ IR PHS IN SIG ARRAY

READCIFILESY ‘MDUM
DG 21IC K = I,M

118 READUIFILE4Y (SIGCISKIvI=L1oN?

CALL MISZEA, Ny, NMAX, SIS, M, NERR, D)

WRITE t6412D) NEPR

120 FORFAT{IHD,"ON RETURN FROM MIS2, NERR = %, T3j

SAVE S5TGMAS

135

BN 137 J = 1,4 o
WPITE(IF14) 151G6¢1,J), TE1;N}
RETURM

EAD

S0LV(iS6
SOLYESY
S0LVCSA
50LVCSY
SOLYCEG
S0LYCE]
SOLV 62
SOLVLE3
SOLYCGH
SOLVGES
SOLVCeE
SOLVCET
S6LVEsR
S0LVYCE9
soLvern
SOLVC71
soLvey2

SOLVCT3

SOLVC7Y
S0LYETS
SCLVITe

SOLVCT7
SOLYETS
SOLVLTY
soLvoaD
SOLYDB]
soLvraz
soLvees
SOLVCBE
SOLVEES
solvias
SOLVE87
SOLVCHS
50 Vg9
SOLYZ9p
soLveos:
S0LVL92
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SUE ROUYINE V¥XYOFFi{Ng M, NO, X, Y}

DIMENSION SIGE500), X{1}, Y(1}, Ats00), Piszel °
1 WVXL123, VYE123, VXTI12)y VYN{I2)

CCHMHONZELDY
1 CURVE{S0C), DL(SCO)

CCHMON/COMROD/CCL y INCLY ,CLT,ALPHA,SUNDSELIGY , TLyt 10,123 ,IND
1 y ALPHAQO, CNU{1D), SMHDSWF{10}, FIOL12)

CGH[ON FSIGMAS/S CSIGLEDCY, CKI12)
COMMoN ZGCF/ wF E500)

COMMONSRFLAG/ IDB{E103)y INLUIODYy IFLCIC), NL{1D), LIFTI10),
IBMF(10), ISAVIIIO), ISAV2LL1D), ISAVI{10),
BTEITLE t1Cy 7)), IBY, IBST, IBTOTy NELTOT,
ITRET1D), INMB(1DD}, CHORDI1O), IBDU1CY, LIFTOT
+IPREC10Y}, IFST(13), ISEC(1H}, FIITLE{15}, IPVRC1C)

FR T N

CCM¥OM JFILFEID/ IFAL, IFAZy IFO3s IFD4,. IFOS,
1 IFO6y IFO7e IF0B, IF09s IF1L,
2 IfD2, IFD2, Y¥F13, ¥Fib, IF1E
3 +IF16, IF17, IF18, IFiv, 1IF20

REWINR IFO2
RERIND TIFD2

SET SOME QUANTITIES

2C SEI < G.0
CAI = 1.0
pPSI = B.T
TC 230 I = 1.N0
Jd = D
K = 2

DC 157 JE = 1,IBTOT
IF (IFMFUIBY JLT7-. 0} GO.TO 150

COUNTER FOR ELEMENT GEOMETRY
J = INLUIBY - 1

COUNTERS FOR A.B APRAYS
JIT 2 JdJ + 1
JE = O o+ NLCIB)

JJ IS COUNTER FOR THE CURRFNT ELEMENT

ZERC OUT ALE ARRAYS
DO 3C Jd1 = JI.JF
AJJd1) = c.0

3> BLIJLIY T G0

Jdoz g1
dJdl T JS ¢ 2

Xot520), YOLS20), DS(S5CO),

ORIGINAL PAGE IS
QF POOR QUALITY

VXY0601
VXY0C0zZ
VXYoL
¥YXYOCO4
VXYOTOE
VXYOCCE
VXY0LO7
¥YXYOUDE
VXYOGCS
¥XY0E1C
vXYOC11

SA{EDO)Y , CALSDG)Y,

VIYOCL13
VXYOC14
VXYOC1S
¥XYO0D1le
VXYOC17
vXYOQgle
VXYDC1S
¥xyoczac
¥XYOC21
vXYOC2?2
¥Xvyoca23
VXYODZY4
¥XYQoezs
¥XYpC26
¥XY0C27?
VXYoC2s
vXYoG29
vYyac3c
VEY0E3L
YXYOC3?2
VXYOC33
VXYOC2s
YXYQC3S
VXYOC36
vXYoC3?
YXYOT38
VXYOL39
vyyooar
vXyecal
yXyYocaz
VXYOCu3
YXYQCas
VXYOGus
VXYOCH6
VYXYOCHT
vXyocaas
vXYOC&O
vXYODSE
YXYOCS1
¥XYDLS?2
vXyocs3
yXYOCS4
VXYOCSS
VXYOO56
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JU3 T a8 o+ 1
60 TO SO
gy JU3 T JJ 4 2
50 42 J 41
A = XYFOR®( X{I)y YEI?, DSI, SAI, CAI,
XOLI¥SYO () yDLATYySALY) yCALIY,BO0?

1 -
BtJd ¥ = BeJJ. } + BO
ATJJY = ALJJY + a0

110 Jdl = a4
Jd = Jg 4+ 1
IF tJg = JF140,120,136

120 JJ3 = Gl -1
GO TO Sor
130 Jg = 33 - 1 .

IF (LIFTUIB) LEQG. O} &0 To 150
¥N = D0
¥T = Ta0
DO 1480 O = JT4JdF
VK = VN- BtJI®WFTJ)
142 VT = ¥T + AfJ)+WFtJd}

K=~ K+ 1
¥XTEKIZ ¥
VYNEKI= yN

15 CONTINUE

SET UNIFORF ONSET FLOWS
ALPHA = ¢
¥XTU(1)= CAl
VYN(13=-SAT

"ALPHE = oD
VXTIZ1Z SAL
VYX(2)Z CAT

SET INPUT KRON-UNIFORM' ONSET FLONS
Hi = LIFTOT + 2 :
IF (M +EQ. MI) B0 T0 170
H2 = M1 + }
DO 160 K = M2, M
VXTI®Y = 0.0
IeC YYNIK} = Q.0
170 CONTINUE

¥XYOCST
VIXYOGS8
YXY0GSY
VXYOT6L

VXYOEL6H
VXYOL&e5
¥XYOC6s
YXY0Q0e7
VXYCC9S
VXYOLCTD
VXYOG738
VXYOORO
YXYOCBY
vXyocey
VvXYO0L97?
¥XY01iC}
¥yxyolo2
vXYolp3
VXY01lC4
YXY01lCS
¥XYotoe
vxyoip?
VXYO108
¥XYolce
¥XYo011g
¥XY01ll3

- WXYoiiz

VXY0113
VY0114
¥XY0115
VY0116
VXY0117
vXYD11¢
VXYO1l19
VXY0120
¥XY0121
vXY0122
VXY0123
vXYCcizg
VXY0125
vXY0126
vXYD127
vXyolze
vXY0129
VXY013C
VXY0131
¥XY0132
¥XY0133
¥YXYD134
¥XY0135

VXY0137
VXY0138
VXY0i39
vXYolag
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CHECX IF INDIVIDUAL FLOWS DESIRED
IF {IND .NE. 1) GO TO 200
REWIND IF1i&

CALCULATE INDIVIDUAL FLOWS
Bo 190 K = 1,.M ’
CALL GETT{IFla, 1, N, SIGl1), 1, W§)
VYIK) = V¥XT{K)
VY(K) = YYNIK)

BO 180 J = 1,N

VXUKD = VX(K) + BLJI*SIG(S )
180 VYIK) = VYLK) + ALJI*STG(JS 3
193 CONTINUE

SAVE VELOCITIES
MEITECIFGZY (VXIKD, VYIKD , K = I 4M)}

CALCULATLC COMBINED FLOW
220 V¥XC = 0.5
¥YYC = 0.0 -
Do 710 K = 1,H -
vxC VXC +VXTLKI*CHIN)Y
210 wYC VYC +VYYNIK}ZCK{K}

nit

DG 22C 4 = 1,N
) g VXC + BIJI*CSIETJ)
220 wYC VYC + ALSYI*CSIGL)

SAVE VELOCITIES
WPITECIFC1) ¥XC, ¥WYC

276 CONTINUE

RFTURN
END

vXYO1UL
VY0142
VXYO143
vXYO 184
VXY0 145
vxyo1as
VXY0187
vXYpl1ae
VXY0 3149
VYIS
VXYO153
¥XYols2
VY0153
VXY0 154
VXY0Q155
VXY0156
YXY0157
YXY0158
¥XY0159
VXY016C
¥XY0161
VXY0162
VXYD 163
VXYO0 164
VXY0165
VY0166
VXY0 167
VXYO0168
VXY0169
YXYCITL
YXY0171
VXY0172
VY2173
VXYC1T4
VXYO175
VXYO0176
VXY0177
VXY0178
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SLEROUTINE PLOXJIS(XX,YYEXEP,ORD, OFSETA.GFSEI.SLETRS'SHOSZ KS.KG.HU
TeleNK,NLY ..
C U
(ARt e+t i R et ettt ittt it it ettt i1t a i1t a4ttt Rttt 23323344200
cIITIIY SUERCUTINE ADDED TO DRAW AND LAREL RXIS FRAMES FOR ALL PLOTS U
COHBON/TITLZ TTIITL(G 46} -
UP Z11l.=YY=2.%5NDS?
Hi=xXx
rZ=YY
CALL PLDT‘“.“I’.'-S,
CALL PLOTIO.4UPy=3)
De 25 I=14M)
X1
PEXEP#X +0FSFTA
CALL PLOTU(X,Deq2¥
CALL PLOTIXy #2452}
®w=I/s2
B=FLOAT(T)-FLOAT(M)=X/2.
IF (B) 1C2,10425
I IF tKS) 15,15,20
15 CALL HUHBER({X-SNGSZ ,~SNOSZ~+] CySNOSZ4Pyle yNK )
B0 10 25
P00 S 2 J1.333%SNOSZ

coComeCOCEOERERCEREEEE

“LCLL

co1o
co2o
cesc
cear
cesc
toen
teTo
£cen
Crs0
c1co
ciic
G12C
L13c
cisc
tise
T1sC
e170
C1ec
C190
c2co
£210
L2226
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ATITY

EALL NUWMBER X -SNOSZ-SNOS524~SN-SNOSZ~-.10,5N,10.,0,,-1)

K1) 0230

CALl WUMBER(995e0,~SNOSZ =210 ,SROSZ ,P 40, oK) u n2s0

25 CALL PLOTUIX 900y 3) v gz50-
B = 4xx~-53.2SLETRS) /2, u fi2zel
CALL SYMBOL B ,-SNOS7- SLEtns-.xs-.s,SLzrns,TrI1Lt1,K;.a.,sc: U D270
CALL PLOT(DayDep3) ] nzan

DD 45 Joy M2 u pz90
¥y=. 1] 0300
O-ORD*Y+GFSET . 031n
cALL PLOTED.,Y,2} U 0320
CALL PLOTUepy¥,2) U 0330
N=J/2 [1] p3st
BIFLOATCS)-FLOAT¢(Ny~-¥ /2, 1] D3so

1f tB} zD,30,45 1) p360

30 IF tKg) 35435440 U o370
35 CALL NUMBER¢-4  #SNOSZ YLSNOSZ,0,0.4N8) U B38g_
B0 TO 45 u 039

80 SN = 14333#540527 (1} sl 1]3]
CALL NUMBER(E_.15 -SHN-SN-SM 2 ¥-SKROSZ SN 410 40as"1) u 0410
CALL NUMBERI999 a 1o Y *SN-SNDOSZ,SNOSZ,0,0.4NL) 1] 0820

85 CALL PLOT((seYse3) V] 0430
€ = IYY-545,.9SIETRSI/Z. u oa 50
CALL SYMBOLI-SNOSZ-SNOSZ-SNOSZ2-,15~ ¢6.C.SLEYRS'T711L|I'lI|9Do|5“l U [«[3:12]
CALL PLOT(DeeYYs3) 11 D& 6q
CALL PLOTIXX,YY,2) U os7p
CALL PLOTIXX,D.q2) U Dasd

DO 5 JT1eMZ2e?2 U - D890
Y>J u 8500

IF {Y.EQ.yy? 50 10 55 H] 0510
CALL PLOTIXX,Y,y3} U 2520
CALL PLOT(Day¥e2) v 0530

IF f{v+#1.3.EQ.¥YY} GO TO 55 1] 0540
CALL PLOTICaeY*1ay3) 3] 0S50

S0 CALL PLOTIXXaY41e,y2} ., u 0560
S5 CONTYINUE u hL-y b’
00 6C J=1lgMl,2 v 0S 8D
x=Jg - u D5%g

IF (X.EQ.XXY G0 TFO-65 3] 0&s00
CALL PLOTIXX+X,¥Yye3) u 05610
CALY PLOT(XX=XsDes2} 4] p&20

IF C0XX=X=1«1+EQu0.) GO TO &5 u 0630
CALL PLOT(XX=X~1440.,3) u o640

60 CALL PLOTEXX=X-1esYY42) u DESA
65 RETURN u Deel
END u 0670
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SUBROUTINE ARRnutvx.VY.x.v.VPEE) )
COMMON/PICTUR/BUNNHJ, xx.xnln.sxcp,vv,vnxu-onn
DIMENSION PINFO€L),PLABEL f1)"
PIO180=3.T4159265/18G.

SIZEZSQRTIVY#VX+VYRVY.) /VPER .
IF‘VX-EQIU-]VX—-]..E" . N
ANELE‘—SIGNlqc..v¥l+ATAN(VYIv!!}PIOIBD
XP-{X-XHINY/EXEP

YPZ(Y-¥HIN}/ORD

IFIXP BT e XX sORXP oL ToBanlGRsYP ¢ET oYY 2 0RaYP oLT o JRETURN
SIZZAPINI (4,421 .%STZF 4a15)

STZ2=85I7E~, 54517 -

XHE ADSXP+VX/VPER/FSTZL®STZ2 -
YHEADZYF VY /VPER/SIZEASTZ2

CALL SYMBOL(XP,YP,S5IZ24164ANGLE ,~1)

CALL SYEBOL{XHEAD,YHZ AD,S512,2 ANGLE -1}
RETURN

ENTRY NOTES(PINFO, PLAREL,N)

Dt 1o IZ1,N

YPO‘(FLGATiN)-FLOATIIl)#'3' )

CALYL SYMBOLXX%.1,YPDyoZiPLABEL{T )4 0ay6)

CALL NUMBERIXX+1 l?|YPO| o?gPINFOf1)|Qc|2)
RETURN .

END


http:SlZ=AFINl(4./2I.*SIZF,.I5

SUBROUTINE

COMMON/PTICTUR/VPERIN (XX, XMNIN, EXEP yYY o YHINLORE |

COMMON FFILEXD/
1
2
3

179

“WPROFFIN, W, NO, Xy Y, TITLE, INE)

TFAl, IFAZ, IFU03, IFD4, IFDE,

IFD6, IFD7, TFO8, IFCY, IF10,

TF61, IFD2, IF13, IFlt, IF1S
JIF16y IF17, IF18, IF19, IF20

s
ORIGINAL PAGE
OF POOR QUALITY:

vPROCC1
VPROLCC2

VYPROCO3
VPROLCCH
YPROCCS
VPROCCE

DIHENSION Xt1}, Y€1), TITLE(T)p ¥Y(1200),V1X1200),V2X{200},

1 ¥3IXL200¥, VQX!ZHE),VSRCZUUI.VITIZUUl,VZYIZUEI.
z Y3Y(200F,YOY{20C),Vv5Y£200)

DATA RD/S5T+2957791/

VX AND VY HAVE BEEN SAVED ON UNIT IFOZ

REWIND
REMIND

IFG1
Irg2
IF {IND oKE. 1)
INOGIVIDUAL FLOWS
H2 H o+« H
11 1 - M2
12 %
00 IC J =
11 11 +
12 2 +

1,ND
Mz
Mz

im0

IC READ{IFCZ?

DO ZZ K =T 1,H
WRITE16,6C) K

tyixdl,y K =

G0 T0 ab

11,12}

TETLE -

D0 20 1 = 1,N0
IX = tI-11%M2 +« 2%K - 1
Iy = Ix + 1
VYT = SORTIVIIX)¥*2 + V{IV}¥RZ)
TH = ATANZEVIIY), VIIX)II*RD
IF(KeECGal} YIXLIY = VEIIX)
IF(K.EQ.1} VIVII] = V(IY)

. IFLKE0.2) V2X(T) = ¥VIiIX)
IFtXFQ42) V2Y(I) = ¥IIY)
TFIK.EQ.3) VIX{I) = V{IX}
TF(K.FQ.3Y V3Y(I) = WLIY}
IF(KeEQafi} VAXCI) = V(IX)
TF(KLEQ.4). VAYII) = V(IY)Y
TF{K.EQ.53 ¥5X%¢1) = v{IX)
TF{KafQ.5) Y5YLI} = V{IY}

20 WRITEte,7C)

33 coNFINUE
YRITE(T,15C0}
WRTTEET+1500)
WRTITFL7,1500})
WRITE(7,1500)
WRITF(741500)
WRITE(T,1504)
WRITELT ,15060)

Te XCI3y Y(I), VEIX), VIIYY, VT, TH

tXtd3, d=1,N0)

(Y0JI,021,N0)

LVIX {31, J=1,ND)
tV2X{d3,J=1,4NO)
(¥3X () =1 4NO Y
EVEX(JS) 4 J=I4ND)
(¥5% (U} ,J=1,ND)

VPROTDE
YPROCOD9
VYPROCLLC
VPRODLI
YPROLC1Z
VPROC13
YPROC1n
VPROC15
. YPROL16
VPROL17
VPROL18
VPROELY
YPROCZD
YPROLZ1
VPROCZZ
VYPROCZ3
VPROLCZH
VPROE2S
.VPROL 26
YPROLZT
VEROCZSE
VYPROLC29
YPROL3C
VPROC31
YyPROL22
¥PROC3Z
VPROE3H

¥PROL35
¥YPROL3E
VPROC3T
VPROLC3B


http:IF(I.EQ.53
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WRITEL7,1500) {viYiJd,u=1,N0)

WRITELT¢1500) (V¥2Y(J)gJ=IgND)

VRITFET,1500) EVIYid)Yad=1,ND)

WRITEET 115000 tvaY () odZ1,N07

WRYITEET415D0) CVSY () gd=1 ,N0)
1560 FORMATEDPGE13.8)

c YPROL3Y

c YPROZHC

C COMBINED FLOW - ) YPROCH]

82 WPITE(G6,80) TITLE VPROGH?2

C . VPROC43

DO S0 I = 1,80 VPROCHY

READIIFD1) v{il), ¥E2)? YPROL4S

VT = SORTEVIII*%2 + V(2)%»2} VFROCH &
TFLVPERINGNE Q4 FCALL ARROWEVI 1)V €23, XU1),¥C1),2.)

TH = ATANZ2EV(2), VE1)})*RD YPROCST

56 WRITE6,.7C) I, XtIdy Y(I), ¥t1}, VI2}, ¥F, IH - YPROCYR

c VPROCAY

© 60 FORMATIIH1, 20X *INDIVIDUAL FLOW NO. *sI24 SX*OFFBODY POINTS®, VPROCSE

1 SXe TAUS/TI5, %I, T2T,*XI1}Y, T8A.*YII)*, Tol,vvxe, VPROCS]

2 TT84 VY'Y, TO5,*VTI%, TI09,"THETALDEG) ™ //) VPROCS2

70 FORMATI1H 4 11XTI3, 6(5XF12.6)) VPROLS3

€0 FORMATULHL, 2CX "COMBINED FLOW FOR OFFBODY FOINTS %y SX.TARS/ VPROLCEY

1 T159°1% T274°XtT0%, Tua,"WTIY, Tol, *¥Xs, YPROCSS

2 T78,°¥Y%, T95,°VT*, TiO9,*THETALDEG)® 4/} VPROLSE

c - VPROLSY

RETURN VPROCSS

END . VPROCSS
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SUBROUTEINE DRAMIKR KK )
(t SUBROUTINE ADDED TO DRAW PICTURE OF INLEY WYA CALCOMP PLOTTER.

DIMENSION X(400).Y(up0}
COMMON/PICTUR/VPERIN, XX, XMIN, EXEP,YY,YHIN,ORD
CCHMON FELDATA/ XON{SODI,YON{500)

KL=KR+}

I1=0 B

D0 20 I=I.KL

NZKK+T-1

IF tIXI.GE.4GCG.0ReN.GT,.500) GO TO 30

2
22
Z2

2
2
22
zz

[ TEST EACH [XeY) PT. EXCLUDE THOSE BEYOND (XX+FXEP#*XMIN) INCHESZ2

YKAN=YY*ORD+YMIN

1F{LPNCHD.EQ.2) YON{NISYMAN-( YON(N)-YHAN)

IF EXOMEN) -XX+EXEP—XHTN} 10,10,28

IF CYONC(NI-YY#ORD-YMIN) 15,15,20

11=11+) i
X(ITY=XON(N}Y

YIIXIPSYONIN) )
CONTINUE

CALL LINE(X,Y,1141,0,3sXMINLEXEP, YNIN,ORD}

RFTURN

WRITE (643511I4N

FORMAT(1HC,* SCIRCLE ERROR EXIT - DATA POINTS EXCEED 200 ON A SEE
10R EXCEED 520 ON TOTAL ENLET - * ,2718}

ST0P

END

22
z2
2
22
22
2

22
iz
22
2
22
22

LCCe
0010
cezo

oiCe
G110
0120
013¢

€154

C1e0
0170
6186,
G:90
czfo
czeo

c37n
G380
G390
0500
410
Cy2¢


http:IFfLPRCHD.EO

25

30
5

4e

45

o
65

182

CALL NUMBERtX-SNOSZ~SNOSZ y—SN=SNOSZ=el0y5Ne1Cey0ey-12
CALL NUMBER{999.0;=SNOS? =.1D0,SNOSZ,P,Ds,KK) , _
CALL PLUTIX!U-,Z’

B = EXX-S54.%SLETRSI/Z2s

CALL SYMBOL (B ,~SNOSZ~SLETRS~s 15-064SLETRS yTTITECL 4K} 9D ug58)
CALL PLOT(O4y04y3)
DO 4s J=1,M2

Yzg
O0ZORD*Y+OFSFET

CALL PLOTID.,Y2)
CALL PLOT(.23Y,2)

N=J/2
BEFLOAT(JI=FLOAT(N)-¥/2.
IF {B8% 30,30,45
IF K&t 35, 35540
CALL NUHBER(-H.#SNOSZ
50 76 45 |
SN T 1.333+5N0SZ ‘
CALL NUMBER(-,15 ~SN-SN-SN  §Y~SNOSZ45N;10e ,Cuj=1)
CALL KUPBER(999.0,Y+SN-SNOSZ, SNOSZ,0,0. 4NL}

CALL PLOTLD+4¥,3)
C = tyy-5q4, *SLETRS)IE-

“elS59YpSHOSZ D 4CagNL)

CALL SYMBOL (- SHOS?-SHGSZ-SNGSZ‘-]S“ob,C.SLETRS.TTTTL(I,L};?U-,S#)

CALL PLOTID:,YY,3)
CALL PLOTEXX,¥Y42)

CALL FLOTUXYX,0.32)

(114] 50 4= 1.“2,2

Y=J ..

IF {Y:ED.YY) GO0 TO 55

CALL PLOTEXX,Yy3]

CALL PLOTEO.,Y,2)

IF tlY*l.l.EO.YY! GO TO S5
CRLL PLEOTED: v+1.,3}

CALL PLOTIXX yY+1lay2}
COKTINUE .

DO 65 J-1M1;2

) &= )

IFf {X:EQ.XXY GO TC 65

CALL PLOTEXX=X,YY.3)

CALL PLOTEXX-X,Die2)

IF '(xX‘x lui.EO-a.i GD TO 65
CALL PLOTIXX X—1a,a0:,2F
CALL PLOTIXXSX~TusY¥y2)
RETURN

END

ccc:ccccc:ceccc::::c:cc:acc:cdc:t:f:'c:c:::r:::c:c:r:cr_'

G230
gz24n
6250
£260
ca27o’
gzen
G250
03co
o310
G320
£330
L340
c3ise
G380
£370
g3ao
C390
G4Eo
Gyid~
guze
Du3C
guye
G456
Cuel
470
c4 80
cCaen
L5ED
o510
£520
G530
c54n
£55¢C
E560
[y g &
£587
t59€
Ce0LC
ce1p
G620
£63C
ce4C
8650
L&EEE
ce70
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. ITy

"SUERQUTINE FLOWS (N, M, IPUN) FLOW(C]

. FLONCE2

INDIVIDUAL FLOWS {IND = 1) AND COHBINED FLOWS CALCULEATED. FLOWCC3
. FLOVCCY

FLOWECOS

DIMENSION A(500), BUSDD), VNESOD), VTISGO}, WNCSGOd, VICE500), FLOWGQG

1 sIsts00) FLOWICT

2 ¢+ X{50C), YC(EQOD), DSI500)s SA{SL0), CAISGL) FLOWCES
CIKENSION ELGCE3500), ELGDISpR), CPJI5D0Y, XPISCLY, YPESOL)H, FLOWED®

1 VItS00), V215000 V3 4SOD ), ¥4 (5001 ,¥5¢505)

fLONCIC

CCMMON FBFLAGZ IDBCICH, INLC1OY, JFLEIC), NL {IT), LIFTLIG), fLowc11
1 IBMFLID), ISAVICIDY, ISAY2¢10), 1SAVI(1D), FLOVC1Z -

2 BTITLECIDy, 7}, IBT,y 1BST, IBYOT, NELTOT, FLOVC13

3 YTIRR(1L), INWB{1D), CHORDCLMI, YIRD(1C)}, LIFTOT, FrLowtig
] IPRBULIC), IFSTEICH, ISECC10), FTITLE(15)y IPVYR(15S) FLOWC1S
FLOWC1&

CCHEON /7SIGMASY CSIGESTGY, CKC12) FLOVC1T
CoWvon JFILEIDZ IFGI, IFO2, YFO3, IFO4, IFOS, IFO6, IFCT, IFOS, FLOWC1E

1 g IF09y IF10y IF11, IF12, IF13, IF1Ge IF15 FLOWC19

z IF16, IF17, 1FlE, IF19, IF2C fLowc2c
CCH¥ON JCOMBOD/ CCLGENCLT,CLY JALPHA,SUMDS (10 ),TLULID12), IND FLOWEZ1

1 s ALPHPAO, CHUCID), SMDSWF{10), MIOCIC} FLOWC22
COMMON/ROTAT/NROT, ROTRAD(1D) FLOWEZS
CCHMON ZGEF/ UFtsany FLOWE 24y
COMMON ZELDZ Xy Yy DSy SAy CAy CURVISOC), DLISZO) FLOWL2S
EQUIVALENCE {ELSC(1D, XU1))y (ELGD(1), NFLI)) FLOVE26
ECUTVALENCE tA{1),¥PU11), (BU1Y,YPC1)) FLONZZ27

; FLOWE28

REWTIKD UNITS FOR NORMAL AND TANGENTIAL ONSET YELOCITIES FLOWEZS
REMIND IF11 FLow 230
RFWIND IF12 FLOWL3]
FLONC32

REWIND SIGHA UNIT FLOWCIZ
BFWING IF14 FLOWC 34
FLOVE3S

7ERD OUT UNC AND VTC ARRAYS FEOWNL36
DC 10 I = 1,N FLONZ37
YNCIIY = Cu” FLONC3S

13 VIC(IY = C.0 FLOWE2YS
FLOVELAS

) FLOWC&]

THE PROCEDURE IS TO FIRST CALCUW ATE THF INDIVIDUAL FLOWS FLOWDH2
AND THEN THE COMEINED FLOW. THE ONSET VELOCITIES ARE FLOMCH3Z

COHBINED DURING THE INDIVIDUAL FLONS CYCLE.

FLONCEY



oo
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xEwl
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READ IN SURfACE COORDS AND GEOMETRY COEFFICIENTS FROF UNIT 16

REWING IFis
READCIF16) ELGC, FLGD

BEGIN INTIVIDUAL FLOWS CYCLE
YHA = C.5
DO 95 K = 1,M

READ TN MORMAL AND TAMGENTIAL ONSET VELOCITIES.
CALL BETT{IF1ll, 1, N, ¥N, 1, VNA?
CALL SETTC(IF12, I, Ny ¥Ty 1y VNA)

CALCCLATE COMBINED NORHAL + TANGENTIAL VELOCITIES
DO 356 1 = 1,N
VNC{I) = ¥NC(I) — VN{I)*cK({K)

I VICCI) = YTC(TI3 + VTL{II4CKEK)

CHECK IF INDIVIDUAL FLOW DESIRED
IF (IND .NE. !} GO To o2

REMIND A,B ARRAY UNITS
REXIND IFIL

READ IN ROE OF SIGHMAS
CALL GEYT{IFl4, 14 N, SIG,1, WNA)

De 531 = 1,N

READ IN ROW OF AsB ARRAYS
CALL GETT(IF1D, 1, N, A, 1, VNA)
CALL GETT{IFIOQ, 1,y Ne By 1, VNA)D

VHN(T) = -yNII}

VA = 0.0

¥TE =-pD.

DO 45 J = 14N

VNA = VNA + ATJI*SIGLY)
80 ¥IB = VTR + B(J)*SIGC.0)

[+ I ot

VNLT)
52 VYTLI}

YRITY + ¥NA
YTLI) + VTB

PRINT OUT INDIVIDUAL FLOW
WRITE (6,500 K

2 FORMATE1H]1, "INDIVIDUAL FLOW NUMBERY, I3//* Fi.NO.",

1 Ti9, *¥NY, T39, *VI*, 753, "SIGHAYY
DO TC I = 14N ]
AN ]

IFEK.EQ.10 vIMI)Y =

IFLR.F0.2) v21iI) = VI(I)
IFLKLEQa3Y ¥3(I1 = ¥T(1)
TFIK.EQatY ¥5ETIY = VTI(T}
TFLKeEReST V5(I} = VT(I)

73 WPITEtE+BO) I VNEI), VT(I), SIGUI)

FLoucss
FLOWCYG
FLOWGY?
FLONG4S
FLOMGED
FLONLS G
FLORCS1
FLOMCS?Z
FLORLSS
FLONGS 4
FLOWDSS
FLOWCSE
FLOWES?
FLOVCSA
FLOWESS
FLOWCES
FLONCSL
FLONCE?
FLOWEG3
FLOWCGY
FLOWLES
FLONEEE
FLOWZET
FLOWD6E
FLOWCES
FLOWCTE
FrLowc71
FLOWLT2
FLOVOTS
FLORGT7H
FLOWETS
FLOWSTG
FLOWLTT
FLOWEZE
FLOWETS
FLOWEBL
FLOWER]
FLowcez
FLOWLEZ
FLOWCEL
FLOWLES
FLONIEG
FLOWCET
FLOWCBE
FLoutg9
FLOWC®D
FLOWESY
FLOWZ92
FLOWC9X
FLOWCYY
FLOWCOS

FLOKL96
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80 FORMATUIH , X3, 3{8XF12.561)

90 CONTIMNUE
ITNDIVIDUAL 'FLOWS COMPLFETE,

REWIND IF1D
DO 110 I = 1,N

CALL GETTUIF1Os 1,4 Ny Ay 1,
CALL SETT{IF10, 1, ¥, B, 1,

YNA = D.0
VTB = U.l..'
DO 160 O T 1,N

ROV DO CONRINED FLONW .

¥Na)
VMAY

YHA = VYNA + ATJISCSIS (L)
120 VIB = VTE + BLJI#CSIG L)

YNII) = ¥NCIXI) ¢ VYNA
VTIEI) = ¥TC{E) + VTB .
110 CONTINUE

PRINT THE OUTPUT DATA

{PER BODY ).

ALPH = ALPHA®D.OLT7H53293
COSA = COSUALPH)

SINE = SINCALPH)Y

CHT = Ga.F

X¥ = [a3

Y¥ = 3-5

NI = ¢

NF = C

Do 160 IB = 1.,IBTOT

IF {IBMF{IB)Y .LT. O}

NB = NL{IB)

NI = °NF

NF = NF + NB

JZ2 = NI

S = De0

S = J.0

Iz ¢c

CX = Ca0

CKk = G.3

CHL= T.0 B
_IF_{NROT .NE. D) ROTZ

1720 J1 =742 + 1
J2 T J1 o+ g
IF tJd2 .GTa NF)

50 TO 180

= _ROTYRADEIB }+*2

J2 = NF -

NPITE(IF0641300(FTITLEC(I)4IZ1,11),

1
1 NELror. IBB(IB),

!30 FORMATIIHL, "

lETI}LE(IB.II).II 1470y

DOUGLAS “AIRCRAFT COMPANY TuO-DIMENSIONAL *,

ORIGINAL PAGE IS
OF POOR QUALITY

FLOWEST
FLOWCS8
FLONC 99
FLORI1GE
FLOWIG]
FLOWIG2
FLOWIG3
FLOMIGY
FLOW1ES
FLON1OE
FLOWIG?
FLOW1CSH
FLOWICY
FLOW110
FLOW111
FLOMNILZ
FLOMI13
FLOWILH
FLOW11S
FLOu11§
FLOW117
FLOW11lg
FLOW11S
FLOW12G
FLOW121
FLOW1Z2?2
FLOW]1Z23
FLON1ZY
FLOW12S
FLOW1Z26
FLOW1ZY
FLOow1z8
FLOW1ZY
FLOW13C
FLOWIZY
FLOWI3Z2
FLOR133
FLOWE3Y
FLOWN13S
FLOW13G
FLOW137
FrLowlis
FLOW139
FLOWI4D
FLOowlal
FLOW1GZ
FLOW1L3
FiLOwlay
FLOW1KS
FLOWlLE
FLOW187
FLOW14GE

ALPHA, ALPHAO, 13101, CLY, ceby

NE B R T .1
.. . FLOW1S1
FrLowisz
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*POTENTIAL FLONW PROGRAM®/1HO,*COMBINED FLOW v, 11887
IHD, "ALPHA =%, F11.6, T3D."ALPHA 0 =%, Fll.§,

T&T,"NO« OF BODIES %y I2/

IME, * CL <=y Fil.6, T30," CHORD =*, F1i.6,

T62,*TOTAL ELEMENTS *, I3/

1HEC,*BODY ID = %, Y2, T20, TA4, ¥60,*NO. €F ELEMENTS +, I3/

IH3, TYHR"I%y TlUa*X "y T28;*"Y%y THZ4*S5"%y TShy*VTY,
TT2,'CcP*y T93,%J%, TID1,%STI6MAYy T117,°VNT)

DC 18C 8 = J1,J2

I =TI+ 1

SE = DS/ £2.045UMDSLIR) )

5= 51+ %D

51 = 5 + 5D

CP = 1.0 - VYT(J}aa2

CRJdtd} = CP

pCP = 0.5

IF INROT EQe 0} B0 T0 145

DCP = (X (J)*%2 + YI{J}#%2)/ROT2

OCP = DCP = 2+0*%{X{J)*SINA ~ Y(JIRCOSAI/ROTRADIIE)
CP = CP + DCP

T = CP+DS(J}

Ch = CN - T*CALD

CX = CX + T#SA(D)

CHL = CML + TH{CACSRR{XISI=XNY » SACAY=LY LI -YM))

IF ATPUN LEO, 7)) WRITELTy 1551 X CJ), Y (43, CP, I
EPITEVIFG6,150) T, X (Jd), ¥ (JY}, Sy ¥T(2), CPy Jy CSIGEJ, WNIJ)
FORMAT(IH o I3, SU3XF11.63, 16X13, 2(3XF1ll.6.1}

FORMATIZF1C.5, 4exIu)

IF (J2 .KRE. NFY BO T0 12D

CLI = CN#COSA — CX%SINA

CELY = CNoSTNA + CY*COSA

WRITE 1642008) CNy €X, CLI, CDT, CHML

270 FORMAT(IRG,17HINTEGRATED VALUES/ -

1
2

1HG, SHCY = 4 FI1CeS5e SXSHCX = , F1T+5/
IHE, SHCL = , F1D.5, SXSHED = , FilBu.5, SXSHCM = , F10.5)
CHFT = CMT + CHL

160 CONTINUE *

210
1530

WRITE{6,4210})
REWINOD 7

HRITE (T, 25C4)
WRITE(T7,15C0)
WRITE (7,1500)
HRITE(T,150M)
URITE (7415001
WPITE(T,15C2)
W¥PITEt7,1500)

FORMATELHO, 11HTOTAL €M = , F10,5)

CHT

IXC0J) pdT1aNY

(Y{J) ,Jd21,N8)

‘VI‘J,|J=;'N1
(V20 ) g dzigN}
LR TN D P P 5 )
(VYL FN 3 JT],N)
WSt ,J=1,N8)

FOPMATIOPLE13.8)

RETURN
FND

FLOWIS

FLOW1SY4
FLOW15S
fLOWIGE
FLOW157
FLOW158
FLOM159
FLOW1GD
FLOW161
FLOW162
FLOW163Z
FLOWIGHY
FLOW165
FLOW 166
FLOW 167
FLOWi68
FLOW1&Y
FLOW17E
FLOW1TI
FLOW172
FLOW1T3
FLOWITY
FLOW175 -
FLOW1TE
FLOW177
FLOW178
FLOW1TYS

FLOM1BC

FLOW181
FLOWlaz
FLOW183
FLOWIgBY
FLOV1SS
FLOW186
FLOW1A?
FLOW1laSg
FLOUIBY
FLOoWloC
FLOW 191
FLOW192
FLOW193
FLOW194
FLCW 195

FLOW 196

FLOW197
FLOW198
FLOW]1%99
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SUGROUTINE MAIN1

DIMENSION XO{500),Y0C(5003,05 (50301,SA(S001,C AL(500 ),
ELGC{3500)¢ ELGD(50D) =

COMMON/TITL/TTITLLO 6 .
COMHON/PICTUR/VPERIN XX ;XMIN,EXEP oYY o YHIN 4OR G

COMKON JBFLAGZ XDBE10), INLIICY, IFLI1DY, NL {2GY, EIFTUI10),

IBNF {100, JISAY1(10?, ISAY2410), ISAV3(IC),
BTITLE{1G, T}, IRT, IBST, TIBTOT, MELTOT,
ITRBUL1OY, INMBL1OD), CHORDBIID) , TRD 1O}, LIFTOT
sIPRBI1ID)y IFST(10¥, ISEC(LD)y FYITLESLS}y IPYR{10)

COHMON /JCOMBODSCCLy INCLT, €L Ty ALPHA, SURDS U103}, TLULIOL121,IND

s+ ALPHAD, CHNUt1D), SMDSWF (13}, HIGI1?)

COMHOKR /FILEIDS IFILELl, IFILEZ, IFILE3, XFILEL, IFILES,
IFItES4, IFILET7, IFILES, IFTILES, IFIL10,
IFIL1ly IFIL1Zy JFIL13, IFIL 14, IFILIS
#IFIt16, IFTL:17., IFIL18, IFIL1%, 1IFILZC

COH¥ON ZMDATAZ ISOL ,JOFF ,NONU JNEBNULIPRINT JMORELH

COMMON JEEDATAS X0y YO, DS+ SAy CAs CURVAISID)y DL (5GTY

COMMON /GCOFFSS WF €500}

EQUIVALENCE (ELGCt1), XDE13), C(ELGDL1), WFi 1)}

DATA RLANK,PLABEL/6H oGHALPHAZ/

FORM ELEMENTS

CALL TIMFVIT!
WRITEL6,20) T

20 FORMAT (1MO," *CALL ELFORM, T = *, F9.3, *SECCNBS. "}

IF{HOREWNEL1)}CALL ELFORM{SUMDS)

READ IN FLOW TITLE CARD

2C

1TYP = 8
READUS,30) (FTITLECT},T=1,11},ITYPE
FORMAT (11A6, 5X111}

IF {ITYPE .NE. XITYP) CALL YYPE(ITYP, ITYFE}

BO 35 I=1,9
TTITLI2)SPLANK
TTITLAI, 1I=FTITLECT )

MAN1CG1
MANIEGG2
HANIRCS
MANICCH
HARICCS

MAN1CCS
HAN1CC7
MAN1GOS
MANITOY
HAN1GLC
MAN1311
MANICIZ2
MAN1G13
MANIC14
MAR1E1S
MAN1G1E
HMAN1D17
MEN1O1S
MAN1C19
MANICZD
MANIL2Y
HMAN1CZ2
MAN1CZ23
MANC24

MAN1C2S
MAN1C26
MAN1D27
MAN1ILZ28
MANLIC2S

MAN1[31
MANTL32
MANIC33

MAN1C36
MANL1C3T

IFUMORE sEQele ANDoVPERINGNE o 0o o AND s TOFF.EQe1) (ALL PLOT (XX44. oDeyg-3}
READ IN FLOW CONTROL CARD ’

HAN1(C38


http:IF(MORE.EQ.I.AND.VPERIN.NE.O..AND.IOFF.EQ

191

43

mn

XN

43

188

ITYp = ©
READ (5,409 INCLT, CLT, ICHORD, CLCLy IND. ISCLy IOFF s NONUy
1 NENU,YPERIN,TPRINT,MORE , ITYPE

IF{VPERINJNE.C, 3} CALL PLOTIO

FORMAT (11, 4XF1D.5, 2X11, 2XF10.5, 56UXI13,F9.3,T1,9XI1, X1y

IF (ITYPE +NE. ITYP) CALL TYPE(ITYP, ITYPE)D
IF{VPERIN.EQ.D.}B0T0 45

RCARCSy 1913 XX ¢ XHINSEXEP «YY$YHIN,ORD
FORMATI(BF10.3}

CALL PLOXISIXX YYyEXEPsORDgXMIN  YHIN 1545434030yl 4291411}
NSTART =1 .

DC 43 IBOD=1,1BT

IPSTIFL1IBODY=-IKLCIBOD)

CALL DRAWEIPS ,NSTART)

NSTART=NSTART+IPS#1

CALL NOTES{CLT,PLABEL »1?

IF IRONU JNF, 0) ISOL = 1 -

IF LINCLT .FG. 0) ALPHA = CLT

IF 1ICHORD .EQ. D} CCL = 18

FORM MATPICES

50

CALL TIMEVIT)
WRITE(6,50) T

HANIC39
MAN1CHO

H
MANLGHS

BANLGHY
MAN1C4S
RAN1CE 6
MANECHT
HANL1GHSB
HANLCA G
HANLESC

FORMAT (1HO, YELFORM COMPLETE, CALL MAFORMsy T T *,F9.3,°SECONDS.*}HMAN1ILSY

CALL HAFQRM { M, NONU, NBNU, ISOL, IPRIAT)

CALL TIHEVLT)
HRITE 16,60} T

FORMAT (1HG, *MAFORH CONPLETE, CALL SOLVE, T = ¥, F9.3,"SECONDS, *)

CALL ASSEMAR

SAVE ELDATA AND GCOEFS DATR

REWIND IFILI16
¥RITE(IFIE16)} ELGC, ELGD

RETURN
END :

HANICS2
MANL1CSH3
MANLTSY
MANLLCSS
MANICSH
MANLLST

JMANLCSES

MAN1CSS
HANIECGC
HMANIEG]
RAN1DGZ
KAN1Z63
HAN1CHY
MAN1EES
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PROGRAM COMBIN-2D Ty

THIS IS THE MAIN PROGRAM WHICH CALLS THE SUBROUTINES 10
COMPUTF THE 2=D COMBINATION SOLUTIONS FOR BOTH CCMPPESSIFLE
AND TACOMPRESSTIELE VERSIONS,

COMEON 7COOR0GS XON(7OC),YONTTEDY,XOFF (200, YOFFLZOL)(S(T0OL,

1

3
COMHMONM

1

2
COMMON

1

2
COMMON

1

2
COMPON

1
COMEON

1
COMMBGN

OB R

CCVMON

1 -

FVELOLC/

SLUTODY4XFESToxTFST1,XTEST2,YCL,YCU,¥YCLL,YCL2,YCUL,
YCUZXR1,XRZ g XRHyYR]1 4 YRZ ¢ YRHyCUTOF I 4yCUTOF 2 4CUTOFH,
ELND JANGITOGY AR{TOD I LAROFFLZLU)

VICT00) V20700, ¥3(7I0,V4ITHO),V5{T7P0),VIX(200),
V2X(200',V3X!2003|V41¢ZGD)'VSXtZD'I'VIY(ZLD),

V2Y (200D ,V3IYE200),v4Y(200),V5y(200)

FCONTZ VC.V51,VS2,XHC, XML, XMC2,WDOTC,WDOTC ], WDOTC2,

TITLE{3)gVINFgALFA A BEoCyDsALIC,A2C, ASCoAGLLASC, ALY,
A21,A31,A01,A5] A12,A22,A3Z2,A42,A52,4VIC,VIC1,VIC2

FEOUT/ NToNSI,NH4NP JTH,NX KND, TCOMP 4Ky NXHI1 4NXHI2 ([NXHI3,

NSTZ NSTI¢NSTTNPPRIZCIIRAK(3T) 4 M1 ,¥2,ICOMPL,IPL,
IRHUEB

FCONDITZ TTOTALPT,PSTAT TSTAT,PSTI?C ATO?AL,PTC,RHOST,

JERITY

FSOLUT/

RHUTDT.ASTAT,QCINF

AAIC,AA2C, AA3C,AAUCAASC, AAL],ARZ AASLAAGTAAS],
AA12,AA22,8R32,A042,8A52
VBBR(?UJ).VB&RG(ZEU).V]NC(TDD!,VxINClZCﬁ!,
UYINC!?EG),RHOB(TBD).REDQT(TDQ),RHDBDIZDD)y
VCOMITNOY ,REQOTI200),YREL2:0), VRECDOHI(2TD),
VXCOM{2D0) yVYCON{2001 s THETAL27) 4PSOPTCLTE0)
PSOPTLTZ0), C“ACH(?ﬁD),xHACHtTPL).CPIt7u0l|CPC(7 Cdls
RHCITT7CO

/S0LUTOS PSOFPCU2T 9}|P50FP|23u! CHACOLZ20),X¥ACOC20C),

RHOOI L20T)
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cemmMon fPICTY VPEPIN XX XMIN, FXEP YY.YMIN,ORD, EHSTOR,BL FTYYY
COusmon /CLPLOT/ XPEN,YPEN NXb,Ny,IPEN'XLAFEL(10?|YL!BEL(1“!

o e o Al At S

DIHEKSION XPLOT(7™D),YPLOTITOC) ,KKK(8},P (18]
CALL TNPTR
CALL SEARCH
CALL ANGLEF
ABAASVINE
VSAVE = VINE o
IF(ICOMP1,EQe1) TCOMP=Z
IF{ICOMPL.EQ.C} ICOMPE]
IFLICOMP JED,1) VINFSVINFAI1ir-0.2¢IVINF/ATOTALI**2)%%2,5
VESAVTZYC
VC1s-vsl
vezssvse?
vre=vic
VSizvTCl
Vs2TVIc?
L CALL SOLVE
Vi = VCSAVF
VS1ZVrls
VEZTVCZS
VINFEzvINg
VINFZVSAYE
TF{IHUE.FOI™y G0 TO 11
WFITFin,1200
IFIM1,E0.1) WPITE{6EY 1055 R11;a2i3R%1,A61, 25y hiz,az2,833,

1 RuZia52
IFE»?.E0,1) GRITFU6,115) AiE, A2C.A3C,04cC JBs5Cih12,a22, A32,

b A42,A52 . .
IFLEMI,ED T FoANDL M, ED.D ) WEITEL6,115) A1C, Azc.ABC,A&c;nhc,
1 . Al11,4213831,44]1,4A51

WEITE (6,120 B RC,0, VINFP

60.TC 12

11 WFITE(6,.1P7} .
WRITC te,102) Alc;azc,n3r,sut
WEITE (641731 A4ByCyVINFP

12 IF(ICONPLEQ. I} CALL comcor
caLlL ~nSoDY¥
CALL CFEROY

THE FOLLOWIAG CODE PLOTS P&/PT VS S AND PACH NUNBER v§ S.

mryry

IF(CUTOF1,LF42.T) GO To 26

D 15 171,N81

TRESTTIGLTIMETY S1L1)=~SEI) {CLiTOF

IF(S{I),BE,.F,B) SI{T}Z SCIV/CUTOF)
15 CONTIMUE

Jz»

JIET
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20

36

17
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DG 16 IS14NS1

TF{S1t1).6GT.1.0} GO TO 16
IF(T.LTLNXHI1) J=J+1

IF(JeL01Y T551

JFLI.GELNXHTI1)Y J1Z31+1

CONTINUE

IPLF]

CALL PLTERCJIyJeNXHT1¢I541)
IF(CUTOFH.LF.CL0Y 60 TO 20

INSNS I+

TT=NH

Do 2% 1ZIN,ITY

IFLS{T)alTe0:0) SIETI=-S(T}/CUTOFH
TF(S{IY«GEaDeM) S1CTI)= StI}/CUTOFH
CChTINUE

J=o

J1=Z0

00 26 I=INSIT

TFIS51{F).,6T-1.0) G0 TO ?6
IF{ILE+NXHIZ) J=Jt1

IFtJ.FO. 1) IS-I

TFCIFTe NXHIZY J1=J14]

CONTINUE

IPL=2

CALL PELTER{J1,;JyNXHIZ ;X5,1)
TF{CUTO Yz LEL.0) GO TO 37

THINH+1

DO 35 IZINGNT

IFIS{T aLTeDeB) SICTII=-S(T}/CUTOF2
IFLSEIT)GEDLDY SI(I)C SIIM/CUTOFZ
CCHTINUE

-
-

Ji=r

DC 36 ITINGHNT
IF(S11{I3+GT+1a3) GO T0 36
TFIYLLELNXHTZY J=J+l
IF{JL.EQ.1} T321
TF{I1.6T4NXHI3} J1=Jl+1
CONTINUE

IPL=3 )

Calt PLTER{J J1 I NXHIZ 1542
IPL=LY -
IFLVPFRIN.EQ.G)Y GO TO &4&

KKK E1) = 4

Kuw tzy -

KKK (3} = 3
IF(THUBLEQ.T} KKKI3) = 2
KEK () = 1

KKK(tS5Y = 1

PL1) T 3.C

Pi{2Y T XX

PL{3) = XHIN

PI4) = XPIN+XXSEXEP"
PIg) = YY

Piel = YHIN

PE7T)} = YHIN+YY*ORD
Pi{g} = 1.,0
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P{S) = C.0O
Pl1C} = r,p
Fl11) = 2.0
PI12) = .0
Pr13) =7 .00
Prl4y = -9L 0
11=¢

I11=¢0

DC 200 T=14NS)

TF{XOMNIT).LT.XMIN) GO, TO 2{%
IF{YONII).LT.YHIN) GG TO 200
IF{XONIT ) -XX4FXEP-XMIN) 13L(,13C,200
TFLYOXIT)-YYHORD~YHIN} 135,135,270
IT=1141

ITI=111+31

XPLOT(IIII=XONCI]
YPLOT(IZII=YONL])

CONTINUE

KKK {e¥ZI1

11=°7 .

IFtIHUE.FQ.") GO TO 257

NAZNS1+]

00 247 T=MNN,NH

IFI¥OMIT)ALT.XHMIN} GO TO Z4f
TFLYOMET }LLTLYRIND GO TO 240
IF(XOMI)-XY4EXEP-XNIN} 23Gy2309200
TF{YON{T ) ~YY=ORD-YMINY 235,235,240
1111+ -

TII=ITI+1

XPLOT(ITIIZXONLT)
YPLOT(IIIAZYONC(T)

CONTINJE

KKK (7) = II

11=4

NAZNH=+1

Pe 277 TSNN.NY

IFUXONCI) LLTXMINY GO TO Z7C
IFLYONCIY JLTLYHING B0 TO 27°
TFCXONCIY=XXHEXEP=XHMINY 261,260,270
IFCYCMITI-YY40RD-YMINY 266,265:270
TIZII+

TII=ITI+1

XRLOTHITT }=XONCTY
WPLOT{ITIN=YONTI)

T oN TINUE

IF(THUR.ED. D) KKK {71711
TF{THIRNE « ) KKKLBN=TI

PO 267 I1,73

XLABELULT)I=TTTLEAT)

CONTINUE

XPEN=T,2

}PEN:".D

IPENZ-3

*NXLT=18

NyY=C .

"CALL CALPLTIXRLOT,YRLOT ;KKK P2
£T0P
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FORPATI/ 16X "W1% 12Xy "V2T g 12Xs V3T 412K, VG "y 12X "VE" 4/}

FOPKAT(/ y 16X, VI, 12X, *¥2ZY, 12X, TV3r 12X, "Y4T, /)

FORMATIZX,*CONTPOLY,3X, 4 (1PE10.3,4X) )

FORMATI/ 10%, A%y 13Xy *B% 13X, C 3 11X 4 "VINFP o /46Xy 4 [ 1PELD o3 44X 1)

FORPATIZX s "LOWER" /42X "PASSAGE "y 3X 55 (IPELD3 4% ) 4 /42X 4 "UPPER" 4 /7,
2%, "PASSAGE * y3X,5(1PE1G.3,4%) )

FORMATLZX y "CONTROL * 43X 1 S{IPEICe34UX) o /4 2Xs*UPPER® 4 /42Xy YPASSAGE ",
3%,S{1PE1ID.344X))

115 FORMATIZ2X . "CONTROL " 43X StIPEID3 44X/ s 2X s "LOWERY 4/, 2%, "PASSAGE Y,

EX3SUIPELIOD.344%))

120 FORMATU/ 410X YA 913Xy "B, 13X, "C®, 13X, 11X,

TUINFR® ,Z7,6X5(1PEIN,3,4X))
END

]
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SLEFRQOUTINE INPTR
COHMON 7CO0PDS XON{TOCK YOXRGTLOY,XOFFL20L),YOFFL2EDY ,SCT0I0),

1 SI1CTOCY 4 XTEST XTEST1 4y XTEST2, YCLyYCUYCL13YCL2,YCUL
2 YCUZJXRLsXR24XFH,YR1,YR2, YRH,CUTOF1,CUTOF2,CUTOFH,
3 ELND.ANGITCO) ,ARI70) ,AROFF (220

COMMOR ZVFLOC/ VICTOG)VZITEDN VLT 004 VatTOC,VEL IO, VIX20D),
1 VZY{?E”’,V3X(2EG"VHXtZED),VSX(ZD.!'VIYlZCn),
2 ¥2T(ZOCY 4VIY 02001 ,VUY (20013, V5y (29n)

COMHON JCONT/ VO VS1,VSZyY¥HCaXMCl 4 XMC2WROTC,WDOTC ] UDOTC?,
1 TITEEC3) o VINF pALFA A ,ByCpDyALL ¢AZCy AZC AL, ASCo AT,
2 AZ14B30,A0) ;AB1,A2,A22, A2, U2 ,A52,VIC,VICL,VIC2

C{EEOR SCOUT/ NT.NS},NH,NPyIH,NXgKND,ICDHP-K;NXHIlﬁHXHI? NXHIZ,

1 NST2 ,NSTI,NSTT NPPRIZIILTRAK (I D) M1 ,42,IC0MP],1PL,
z IHUB

CoppGr !COHDITI‘TTOTAL,PT,PSFAT,TSThT,PSTbTCrﬁTOTAL.PTC.RHOST,
1 RHDTOT yASTAT . QCINF

COMPON/PICTZVPERIN XX o XMIN ,FXEP,YY ,YHIN, OPD ,EMSTOR (AL J AARA

THIS SULTOUTIRF RLADS DATA FRO™BQOTH 'CARDS AND DISK FIEES.
Y
REAT (5,150 .TITLE -
WRITE (6,101 -TITLE
REAR(%,112) NTyNSLyNH,NP,IW,AXsKND4ICOMPL,THUE
WFITC (641210 NT NS NH,NP,IW NX,KND,TCOMPY, IHUE
PFAL(%S4120) VC,VSIfmSZ.VINF,ALFA,XFC.KHEI.XHCZ,TTDTAL.PT
WPTTE (6, 1210 VE,VE1 VS 23 VINF SALF A XHE 3 XMC] 4 XFC2, TTOTALLPT
RFABISF123) "ELND4WDOTC,WDOTCEyWDOTC24PSTAT, TSTAT,CUTOFL,FUTOF2,
1 JCUTOFH S VPERIN
WFITE (6,121 ELND, uporc HDOTCI.HDOTCZ.PST#I,TST#T,CUTnFl,cUTDrZ,
1 CutOFH, UPERIN
IFEVPIRTNGNF o) READ(S,130) XXyXHMINLEXEP,YY,YPIN,ORD
TF{VPERINGNE.T) WOITEL67132) XX,XMINEXEP,YY,YMIN, 0B

KT = TOTAL WUMBER OF ON~BODY POINTS.

HS1 = "TOTAL NUWBER OF ON-BODY POINTS ON LOWEP SHPQUD

NH = TOTAL MNUMBFR OF ON-RODY POINTS :ON LOWFR SHROUD AND
“HUS,

TW = L -~ WELGHT FLOW -DATA AT CONTROL STATIONS INPUT
= 1 - MACH-NUYBERS AT CONTROL STATIONS INPUT
T 2 = VELOCTTITES AT -CONTROL STATIONS INPUT

NX = 1 SUPERSOMIC VELOCITY CORRECTION-APPLIES.
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KND = £ MATA NOT SCALED,
= & DATA SCALED 3Y CONTROL STATION PASSAGE HEIGHT.
ICOMP] = [ COMPRESSIBLE VERSION
= 1 INCOMPRESSIRLF VERSION
NOTE —- TWQ OF THE THREE CONTROL STATIONS® DATA “UST BF INPUT, IF IHUE NE C.
THUg = [ NO HUR

READLR, JUD) XTEST,Y¥YCt,YCU

WRITE 16,141} XTEST,¥CL,YCU

IFLIHUB.EQ,"} GO TO 3

READEZ,140) XTEST1,YCL1,YCU)

WRITE(6,181) XTFST1,YCL1,YCU]

READES,140)  XTEST2,YCLZ4¥YCUZ

WPITE{6,181) XTEST2,YCL2,YCU2
3 READIS,145}  XR1,XRZ,XRH

WRITE{6s141) XR1,XRZ,XRH

READES,140)  YRI,YRZ,YRH

WFITEt6,141) YRI,YRZ,YPH
YTESTyXTESTI,XTEST? ARE THF LOCATIONS OF THE CONTROpL STATIONS
DOWNSTREAM OF THE HUB, BETWEEN THE HUB AND LOWER SHROUD,
AND BETWFEN THF HUR AND UPPER SHROUpDy RESPEGTIVELY.
XR1,XRH,XR2Z ARF THE POINTS ON EACH OF THE BODIES WHERE
SURFACE NISTANCE EQUALS ZERD.

READET,15C)
REALET,150)
READN(7,150)
READ(7,150)
READLT,150)
READLT 15w}
READCT,150)

{XOR{JD oJTL¢NT)
(YONCJY 4 J=1,NT)
(V11J) 402 1,4NT)
(VZLJ) g dT1,NT)
(VIS ,JT1,NTY
(V3 (J) 4d=1 NT}
(VS {J) gJ= 14NT)

IFINP.GTLICT) 50 TO 4

READ(7,152
RFADIT,150)
READ(7,15G}
PFADET,150)
READLT,1501)
READIT7,150)
QFAD(T‘JSC)
READ(T7,4150)
FEADIT,150)
RFAD(7,15()
RFADIT,150}
READCLT,150)
6n 10 5

4 READC7,150)
READLT,150)
READ{7,15%
READ(T7,15C)
RFADIT415G)
READ({Ty150)
READ(T7,150}
READLT,150)
READ{ 7,150}
RFADL7,150)
READT7,150)
READ(7,153}

{XOFF (J)y JTI,NP)
(YOFF{JY 4 J21,NP)
{ VIX(JYaJZ1,NP)
£ V2XUJY,dz14Np)
{ VIXOJYy JT14NP)
[ V4XTJ¥,JZ14NP)
§ VEX{JXyJdZ14NP)
O VIY{JIygJT1 NP}
{ V2Y{JY,dT1,NP)
{ VIY{JY,J=14NP)
{ V4Y(JY4JZ1,NP)
O VEY(JY, uT1,NF)

{XOFF (U, Jdm1,10M)
{YOFF(J},d=1,100)
( VIX(JT4dT14207)
V2xtdy,Jo1, 200
VIX{JY,d=1,1uC)
Vaxidiysazl,10M)
VEX{JdY,Jd=1,120L0)
VIVIJYaJT3,100)
Va2YtlJr,Jdz1,130)
VIVIJY,Jdz1,10™)
VY (JrsJd=1,1E0)
VoYiJl,,Jo1,100)

e e e e e o
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RFAD{7,153) (XOFFUJ)4J=1014NP)
RFADLI7,159) (YOFFUJ),U=1OY,NP)
READ{74150) ( VIX{J)JT1G14NP)
READ(T7,158) ( V2x{J},J=131,8P)
REAPDLT,150) ( VIX{IJ)sJ-101 NP}
READ{7,150) ( VuXtJd),J=1C]1,NP}
RFADS7,150) { ¥5X{J1:J3101,4NP}
READ{7,150) ( ViY{J),JTI101,NP)
READL{TLI5L) ( VzY({J) e JTIR1 48P
READ{T7,I50) ( W3Y(J),J=101,NP)
REARA7415G) ( V4Y({J}sJdT121,NP)
READIT7,150) [ VSY(J)4JT13],NF)
5 MPITE(&E4160) TITLF
HPITE{&,170)
IF{ICOMP ] E0.DO) WRITE(S,18%)
IF(ICCHPI4EQ41) WRITE(6,4175)
IF{THUBL.FO.T) WPITEleylee)
IF{THUR.NE.D) WRITE (&,1%C)
IF{FLHEDJEQ.r+0)} ELHR=1.D
AL = BLF#
CALL CONST
€ THE FOLLOAWING SCALES THE DATA RY THC VALUE OF ELND
DR 12 T2 4NT
XON (T IZXON{T)ZELND
YON{IIZYONT{IIZLLND
1: CONTINUE
ne 2f I=1,NP
XOFF({T)-xOFF{I}/ELND
YOFFCI}ZYOFFLTI) JELND
28 ConTINUE
RETUPN
T xtasufF ORMATS ¥osha®
170 FCRYAT(346)
101 FoRrvATULIH ,3A6)
11 FORMATIOIL)
111 FORMAT(IH 914}
120 FGREAT{TPICFB.0)
i?1 FORMATUIH ,TPIDFS,3)
125 FORMAT(GPHEFICWW)
131 FORMATLLIH ,TPEF10,T)
140 FORMATISPIFICL:)
41 FORMATIIH ,MP3F13.'3)
150 FORPAT(IPEEN3.81
160 FORMAT(IHI,ulX,3A6
LT FOQRMATI///42%,%2-D COMBINATION SOLUTION®)
1785 FORFEAT{(/,b6X"INCOMPRESSTIRLE VYERSIONT)
1856 FORMATL/,6X, “COMPRESSIBLE VEPSTON")
129 FORMAT(/,6X,*COMBTNATION OF JHE FOLLOWING FASIC SOLUTTONSY ./ ,9X,
1 *le UNIFORM AXTAL®+/,9%,%2, UNIFORH CROSSFLOW® 4/ 42X,
2 "3, VORTTCITY ABOUT LOWER SHROUD',/ .9, % . VORTICITY ARGU
IT UPPTR SHROUD®, /)
193 FORMAT( /46X y*COMBTINATION OF .THE FOULOWIMNG *BASIC SOLUTIONST /49X,
1 1, UNIFORM AXIAL" /49Xy %2+ UNIFORM CROSSFLON Ty /49X,
4 "3+ VORTICITY ABOUT 'LOWMER SHROUD®,/ 9%y U+ MORTICITY -AFDU
3T HLB*s/49Xs"5. VORTICITY AROUT -URPER SHROUD® /)
EAND
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SUEPOUTINE CONST

COMMON FCOORD/ XONMITOC) YON{TLD) JXOFFLZOCI,¥OFFI20T)4S{TL0),

1 SIU{TO0) JXTESTXTESTL L XTEST2,YCL,YCU,LYCL1,¥YCL2,YCL,
2 YCU2;XPI,IR2gXPH,VR1,?ﬂz,YPH,CUTOFl,GUTOF2.§UTDFH|
I ELNDLANGITGT Y JARCTOO) JAROFF (200) :

COMPON JUONT/Z VEVES1,VS2,XHOJXBCL,XME2,WDO0TC,WDOTC1,HWD0TC2,

1 TITLEC3 Y4 VINF yALF poAsBeCrDrALCAZCAZC,AULASC,411,
2 B214A3 1 AU) ABY AT2,A224A32,AU2,4852,VICyVICLE,VIC2
COHPON JCOUT/ NTNST,NH NP ,TW,NX,KND,TCOHP K, MXHT1 NXHI2 NXHI3,
1 NSTZNST3yNSTToNPPRIZIVI$IRAK(I I} M1 M2, ICOMP T, IPL,
2 THUR
CORMON /CONDIT/ TTOTAL ,PT,PSTAT,YSTAT,PSTATC,ATOTAL,PTIC,RHOST,
1 RHOTOT yASTAT,QCINF
C ~coom o o s o o W T e e e e 1 -
c -
€ THIS SUBFOUTINE CALCULATES THE CONSTANTS USLD IN THE PROGRAM
c .
PI-3.141%02654
M1zC
ME=T

IF(IHUBRSFG.T)Y GO 7O &
TEL TR oECLCYo ANDL{WDOTCLEQO.7L.C)) MIZ1
TJF{IIWeEQaT) s AN [WDOTCIEQsJaill) M2Z21
IFLITHLEQ.T) e ANDL (XML LEQ.T, P2} M1Z]
IF{{IW.EQ.T) ,AND+ tXMC1.EQa{ 00} H2-1
IF{tIWeECaZ) sANDS(VCEQDalx)} HIZ]
TFI{IWEDL.2Y AND.IVSL.EO.GL.D)]Y M2Z]

5 PY01E -P1I/s18G,.0
RZ156FS 1T716«N6
G = 3I2.17Ty
PETATIr = PSTAT
TFLUPSTATeRE oo T) o AND L, (TSTATAE T 423} GO TO 17
JFIPTLEDLZ.0) PT = 2116,.,23
IFLTTONTALLEDM.T) TTOTAL = 518469
BTOTAL = 49.,{.09*50RT{TTOTAL)
CATOT = 1a0=([+2%{VINF/ATOTYAL J¥%2

PSTATC = PT2CATOT=x3.5

PIC = PT

RHOTOT = PT/IRZ2156B*TTOTALY)
TSTAY = TTOTAL*CATOT

RHOST = PSTATC/IRZISEGE*TSTAT) -
PESTAT = PT-",5%RHOTNTS*VINFRVINF
ASTAT = 40.TD9xSQPT(TSTATY
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GO TO 15
ASTAT = 49.ncORSQRT(TSTAT)
RHOST .= PSTAT/URZIG68*TSTAT) -
AMINF = VYINFJASTFAT

CAMINF = 1.04D.22AMINF%%2
PYC = PSTAT*CAHINP**3 5
PSTAT = PTC-n.S*RHOTOTtVINFtVINF

PT=PTC
TTOTAL = TSTATRCAMINF
REHDTOT = PT/CRZIS68+*TTOTAL)

ATOTAL = 49.009%SORT(TTOTAL)
AC = YCU-¥CL

VEONIC = ATOTAL/1.725

VEORCE = JATOTAL/SORTII.2)
IFTIHYR.FQ.CY GO TO 16

AS1 = YCU1-YCL1

ASE = youz-ycoez

W
-

JFLIIR. 2000 AND L {WDDTC.EQ ) ) WOOTC = NDOTC1+aDCTCZ
IFCLIMaEQu0 ) eAND W (WDOTC1.BQ.0.0)) ¥DOTC] = WO OTC-HDOTC2
JFEEIN.EQLOY.AND, (WNOTC2.EQav.l)1) WDOTCZ =-WoOTC-N00Tel
IF{IH-EO.I’ GO TO0 y¢

GO Tg g

+ VO = ATOTAL#XMC/SORT(1.0+XHCx%2/5,0)

TFLIRUB.EQLT) 60 TO 25

VSl = ATOTAL®XMCI1ASORTI1.G#XMCLE%2/5,0)

V52 = ATOTALRXMC2/SQRTUL,G+XMC2442./5,0)

GO TO 28

IF({IW.EQ.2) GO .TO 25

Vic = WNOTC/{GXRHOTOT#ACI®17, 0

CALL VRARIT(VIC,ATOTAL ,RHOTOT,RHOC)

Ve = HOOTC/ {GAHRHOC* AL } #1200

IF(1HUB.EQ.T) GO TO 25

VIC) = WDOTC1A{GHRHOTOT#ASL)I®12.0

VTC2 = WOOTC2/(G2RHOTOT*ASZ)%12.,.0

CALL WYPARIT(VICZ, ATOTALRHOTOT RHQC L)

‘CALL VEARIT(UJDZ ATOTAL,RHOTOT sRHQC 2}

Vel o= UDOTCI/IG#RHGC]*ASI}*IZ

vseg = HDGTC?I(GﬁRHOCZ*AS?)FI?-B

IFtVC BT . YSONEC) WRITF(Gyll6) ¥C

IF{YC.GTVSONCCY VC = VSONCC

IFCIHUB.EQ. ™ GO TO 26

TFEVS5YaGT . V.SONCC) - ‘WRITELs, RIT) V51

TFtVS1.6T.VEONCE)Y VS1 = ¥SONCC

TE(V.52,6T . VSONCC) WRITE(G,1,16) vs2

IF(VSZ.6T, VSONCC) VS2 = WsoNCC

IFIKND.GE 4 8.) CO 7o 35

IF({KND.EQ.-1) YoOR KD, £0.4)) ELND = YCU
IF{{KNDLEQ, lerR.(KND E0.6%) FLND = YCU-YCL
LFIIKND £Q% CIeORGAKND oEQW5)) .ELND = 1.0

AC = AC/ELND

YOU S YCUJELND
YCL = YCLJELND
XRI = XR1/JELND
XP2Z = XRZ/JELND
YRl = YPI/ELND
YR2 = YR2/ELND

XTLS] T XTEST/ELND


http:r,)R.CN.ES
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TIF(THEUBLEC.T} GO TO 35
AS1 = AS1/ELND
AS2 = ASZ/ELND

GE I3
YCU1 = YCU1/ELND DRIG[NAL PA v
Yo OF $0OR QUALIT
YCL? = YCLZ/ELND

XRH = XRHR/JELND

YRH = YRH/ELND

XTEST] = XTEST1/ELND

¥TEST? = XTESTZ/ELHD

PITOT = R21568%TTOTAL

GRHO = G¥PT/TTOTAL

CIL2RT = D.S#RHOST/PT

VFOAT = VINFZATOTAL

VCOAT = VC/ATOTAL

VS10AT = VSI/ATOTAL

VEZO0AT = VS2/ATOTAL

CON1 = 1.0-D,2%VCOAT®%Z

CONZ = 1.0-0.2¢VF0ATH %2

CONIE = 1.C-Ga2%VS10AT%22

CONZL = 1a3-0Le2%VS20ATH¥2

RSORTF = CONZ®%2.5

RSCRTC = CON1%%2,.5

RSGRT1 = CON11*%Z.5

REORTZ = CON21%%2,.5

IF(CIVIED4]1)eOR{INWEQ.2}} VIC = VC*RSORTC
IFCCIWAED«1) ,ORL{INLEQLZ)} VICI = VS1XRSQPTL
IF{(IN.EC.1)OR.{IWED.ZI) VICZ = VS2%RSORT2
IFLLIVEQa1)sOR{TNLENLZ)) VDOTC = VICHG#RHOTOT#AC/12.C
IF(UIVeEQa1}o0RLIIWEQ.2)) WDOTCL VICI#E*RHOTOT*A51/12.0
IF(IIV.EC.1).0R.UIWLED,.2}) HDOTC2 VIC2XGARHOTOT*282/12,.D
IF{TIHUE.E0.7) GO TO 36

F = KDIOTC1+WDGTC2

YF(MDOTC.EQ.BWL) VIC = FIAIGRRHOTOYRAC/12,0)
IF{WCOTC.EQ.Teiy} CALL VRARITIVIC,ATOTAL yRHOTOT,RHAOCY
IF(WDOTCEQ«Lal) VO = F/{GAHPHOCHACI*12.0
TR{RENTCLEQCGell) VCOAT = VC/ATOTAL

IF{VDNICEQaLeu) CON1 = 1.0-Cu2%VCOAT%%2
IFIWDOTCeEQeirel) RSORTL = CON1%%2,.5

JF{WDOTCLEQ s DBaw) WDOTC = F

F = wDOTC-WNOTC2

TF(WDATCL1eECDaE) VTCIZ F/UGHRHOTOTHAS1/12.0)
IF{VROTC1,En.D.0} CaLL VRARIT(VICI,ATOTAL,RHOTOTPHOC)
IF{WDOTCY.EQ.Ce™) ¥S} T F/IG*RHOCHAS1I®]Z,.[
IFIWDOTCILEQ.T.0) VSI0AT = VS1/ATOTAL
IF{WDOTCIEQ.C.F) CONTY = 1,.0-0,2%VS10AT %32
IFIWEBEOTCL.EQ.L, ) RSORT] = CON11#32,5
TFIWOOTC1.E0.%,0) WOOTC1= F

F = WOTC-WOOTC1

IF{MOOTCZ2+FCoela) VIC2- F/LCxRHOTOYRASZZ12,0)
TF{NDOTCZ2.EQaMsL) CALL VBARTTI(VICZ,ATOTAL,RHOTOT 4RHOCY
ITIWLDCTCZ2.EQ,Tu) V52 - F/IGHRHOCHAS2)212.0
IF{WNATC2.EC.C.D) VS20AT = VS2/ATOTAL
IFIWDOTC2.EQDa ) CONZY = 140=5.2%VS20AT3%2
IFIWDOTC2.ED0.0,0) REORTZ = CONZ1zx2,.5
IF{RUOTC2+EQ« D} WDOTCZ2Z F


http:IrlWDrC2.EO.n'.C0
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IF(ICOMPI.EC.1) VSl = VIC?
TFUTCOHP1.EQL1Y Ws2 = VICZ
TF{ICMHP1LEQ.1) ¥C = VIC

UNFOVE = VINF/VC

IFIKNDeLT«8) ¥DOTC = WOOTC/FLND
TF{KND.LT.8) WDOTC! = WDOTC1Z7ELND
TFLKKD.LT.8) WDOTC2 = WNOTC2/ELND
PSPTC = 1.0-ClL2RTRVC®%2

PSPTCY = 1.7-ClL2RT#VSie#7?
PSPTC2 T 1.7=C10ZRT2VS2%s?
PERTIFr - 1 s T=ClOZRTAVIMNE*%E2
PSPTCT = RSORTF&CONZ

PSPTI = RSORTI#CONIL

PSPTZ = RSORTZ*CON2I
PSPTICC = RSORTCACONI

X¥INF = VFOBT/(CON2%%[.5)
TFUYMCLEQ.DLL) XHC = VCOAT/{COMI#2{,.8)
IFUXPFCL.EQeEsD) XMCL = VSI0AT/{CON11#%(3,5]
IF(XYPCILEQLT.T) XMC2 = VS20AT/{CONDIA:L.5)
QINF = PT2{1.0-PSPTIF)

CCINF = PTCHIC. TAVFOAT4422RSORTF}

0C = PT&(1.0-PSPTM)

OCC = PTCHR(P.7#VCOATRX2RRSORTC)

0Cl = PTX(1.0-PSPTC1)

UC2 = PT*(1.L-PSPTC2)

QC1C = PTLA{0.7*VS10AT=22RSORT])

RC2C = PTC#{T . T+VSZ0AT#+2*RSORT2)

THETC = TTCTAL/S1P.69

DFL = PTC/2116.23

IFLIHUPLEQO.0) GC FO 37

HETPR1 = YclizsycLl

HETPRZ = YCLZ/YCU?Z

WHCTIR - WDOTCLl+SORTCTHYTC) ZDFL
WDOTZM = WDOTCZ#SORT{THETCI/DEL
WNOTCF = WDOTCxSORTETHETCIZDEL

IF{ICONPILEQ, 3} G0 TO 412

¥RPITE 6,11}

WFITE{E L 111} VCyXMCLQC,PSPTC

IFUIHUE .EQ.") GO TO. 3¢

BPETELE,121) VvS14XMC1,0C1,PSPTC

WEITE (L2131} VS2,XMC2,002,PSPTC?

WEITFl6414) VINF,X™INF ,OINF,PSPTTF

EC TO 51

WFITE {64170}

WRITE (63 110} VC4XMC,0C4+0CC,PSPTC+PSPTCC,RSORTC
IF(IHUB.EQ.D) GO TO 3¢

WRITElG,120) ¥51,¥MCI4CCl4QC1C4+PSPICL,P5PT1,RSORTI
WPITE (64133} USZ,XHCZ,062,DCZC,PSPTC?,PSPTZ,R;ORT?
WRITFlB41u4G) VIKF 3 XMINF +QINF yOCINF 4PSPTIF PSP TCI 4R50RTF
WRITE {64158}

WRITFloy1551 ALFA,VNFOVC,VSONIC|VSDNCC|HDGTCR,HDDTIR,HDOTZR
WRITE{6y160}

WRITE (64165)

WRITE(6,170) TSTAT,PSTAT,PSTATC,ASTAT.RHOST.HEOTC'NDOTCI.UDOTCZ
WRITE(B,175) VIC,VIC1,VIC?

WRITE (6,183

WRITE (6, 155) TTOTAL.PT,PTC,ATOTLL.RHOTOT,?HFTC,DEL


http:IF(IHUE.EO
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ORIGINAL PAGE IS
MRITE(6,160) OF POOR QUALITY
WRITE t6,185)

WRITE(6,170) XRI YRIZXR2,YRZ,NTEST,YCL,YCUL,ELAD
WRITE (64193)
WRITELA, 170 XTEST14YCL1YCULIGXTESTZ2,YCL2Z3YCUZ4HPTPR1yHBTPR?Z
WRITE{p,210) CUTOF1,CUTOFH,CUTOF2
WPITEL6,160)
WRITEC6 255 NT NP yKS1yNH¢KNDoIW 4 NXICOMP1IHUB
WRITE(6,160)
ALFA = ALFAxPIO18D
C Sk FOPMATS%dakd
179 FORMATUIHD,2T7X,*HACHY , 11X, "DYNANIC PRESSUREY, 13X ,*PPESSURE RATIODY,
1 RXyPDENSITY RATIO®,/o1UXy VELOCITY® 47X, NOW® 9%, "INC® 10X,
4 TCOMP® y 11X 4 *THC " 48Xy "CONP*, /)
121 FPRPATLIHODL 27X, "MACHY , 11X, "DYNAMIC PRESSUPE®, 13X, *PRESSURE RATIN®,
1 /pl8X, "VELOCITY® 7%, *NO.? 417X, *TRCY 25K, *TNCY 4 /)
110 FORMATIZX g "CONTROL 4y 1PE1Ga3¢4@X 920 1PELDa3 45X c1PELCea343X )2 1PE1IC3,
1 EX,IPELD.3, /)
111 FORMATIIX,*CONTROL P IPEIL S, 22X IPEIG 349X, 1PEI T 2,20X,1PEL1D.3,/)
116 FOPPATIZX 4 "CONTROL STATION VELOCITY = ®5XPE13.4," EXCEEDS VS50MNIC.*

1 s/4" PROCEEDTNG MITH VC = VSOMIC. IF THE CONTRCOL STATIOM *
> *15 NOT AT THE THROAT, RESUBHIT WITH A LOWER VC."}

117 FORMAT{?2X,"CONTROL STATTION VELOCTITY = *,1PE13.4,* EXCEEDS VSONIC,.®
1 +/s" PPOCEEDING WITH VSI = VSONIC. RESUBHIT WITH A LOWER *
2 *YS1.v)

118 FORMAT(2X,"CONTROL STATION VELOCITY = *,1PE13.4,* EXCFEDS VSONIC.®
1 +/+" PROCEEDINE WITH VSZ = VSONIC. PESUBHIT WITH & LOWEF *

oz tVE2.1)

125 FORPATIIX y*LOWER®y/y3X 4 PASSAGE "y IPEID.342X,2(1PE15,3,5X,1PE1C.3
1 s 3XY L IPL1DL 346 X4 IPEIT 434/)

171 FORVATU3X,"LOWER®,/,3X, "PASSACE *,1PE10,3,2X,IPE10.3,9%,1PE10,3,
1 20X IPEID.Z, /)

130 FOFPAT{SX,"UPPER" 3 /33Y ,"PASSAGE "4 IPE1D 392X 32{1PC10.3,5X41PE1C.3
1 .3xs,1PE10.3,ex,1psxc.3./1

17] FORPAT(3IY *UPPER® 4/ 43X, PASSAGE #1PF16,3,2X41PE1C.3,9X, 1PELT. 2,
1 20X 4 IPE1C.34/)

152 FGPMAT(ZIX,"WPEE “,/,3%X,"STRFAM VLIPE1D.3,2X 2 (1PT10,3,5%,1PEL1C,2
1 s3IXYGIPEIDL 346X IPELL 34/

1¥) FORMAT(IXg"FREE® o/ ¢3X o *STREAH  * 1PE1L+342%4 IPE1CGa3,9%y1PEIC3,
1 20X y1PE1De3 4/}

150 FORMAT(/ 49X o ALPHA® y9X ,"VINF/ZVC®, TH g "VSONIC T+ X, "VSONICC Y, TX
1 *WDOTCR® 4BY , "WDOTLCR® 48X, *WDOTUCR*)

156 FORMATETX,7{1PE1D.3,8¥))

160 FORPATI/ 4] X g = — e mmm e e e e e e ——— .
1 L et 1,7)

165 FORMATL/ 90X, "TSTAT® ,0%, 'PSTATY, 9X,'PSTATC',BX,'ASTAT'.9x,‘RHOSTnT‘
1 1 TX s "RDOTCY yOX 4 "WDOTL Y 37X, "WDOTU")

179 FORMATUTY ,B(1PE1D,3,4X]}}

175 FORMATI/ 40X "VIC®, 11X, " VICL s 10X, "VICU,/, 7%, 3(IPF10.3,4X))

189 FORMATU/ 9%, " TTOT® 10X, "PTOT" 10X, *PTOTCY,9%, "ATOT Y, 1 GX, YRHOTOT®,
1 BXy"THET " 910X "DEL")

1IRE FORMATL/ 410X, *XRI1®, 11X, YRI1* 10X, XRI2*,0X, *"YR17%, 9%, *XTEST, 1 X
| 'YCL',11x,-vcu'.lox.'Lnn': -

192 FORHAT(I.?X.'XTEST1',IGX.‘YCLI'glOXg'YCU]'.BX.'XT{STZ',IEX.’YCL?'g
1 1uX3"YCUZ®,5X, YHUR-TIP L*,5X,YHUR=TIP U}

270G FORPATO/ 410X, NT? 5%, "NP? 5, "NS1*,5X, *NH",5% ,*KAD",5X,*IW %, 58X,
1 THNX® ¢SXy "ICOMP1® 5% g "THUR® p /99X T 34Xy T34 5X 9T 314X 313,5%,



2 I348Y473,5Y,72,7X,11,9X,11)
21 FDRM#T(/,?!.'P-S CUTOFF L"3x|'P-S CUTOFF HUB P~S CUTOFF Uty s,
1 BX.IPEIB-S;SX.1PE10.3,5!,1PE1[|.3]

ERD



"SUBROUTINE SEARCH

. ORIGINAL PAGE ©

203 OF POOR QUA]_J_TY]

COMMON_/COORD/ XON(7003 ,YONCTRO) »XQFEC200),YOFE (200 ,5(700}

1 SI1CT003 yXTESTHXTESTI o XTESTZ4YCL 4 YCU.YCLI,!CL?,YﬁU]'
2 . _YCUZ,XRI,XR2,XRH,YR1,YR2,YRH,CUTOF1,CUTOF2,CUTOFH,
3 ELNDaNGC70Q) AR {700 ) 4 AROFF (700}

__COMMON #COUTS NToNS1oNHoNP o THyNXgKND 2 TCOMP oKy KXHT 1 NXHIZ yNXHT 3y

i NST2,NSTZ,NST7,NPPR (307, IRAK(30),K1 ,H2 ,ICOMF1 ,1PL,
z _THUR

CORHEON 7CONTS VCoVS1yVS2, XHMC,XHCE 4XMC2 yWDQTC,¥DOTL 14 WEOTCZ,

1. o TITLF{3)1,VINF,ALFA,A,B.C,0,A1C,A2C,A3C,A8C,ASC,ALL,
2

A21,A3],AQ],AS],Al?,ﬁZ?,A321A42,A52.V1C,V1C1,VIC?

COMMON ZCONDIT/ TTOTAL sPTyPSTAT,TSTAT4PSTATCATDTALWPTCHRHOST,y

1 RHDTOT ,ASTAT,QCINF

THIS SURROUTINE FINDS THE HIGHLIGHT ON _EACH_BOODY aAND
CALCULATFS AREAS FOR ALL THE ON— AND OFF-BoDY POINTS.

p1 = 3.1uisezess 0T
ON-600Y POTNT CALCULATIONS

J4 = NEIe1
JJb = NH « 1
Do 10 J = 2Z,NS1
IFLXOMIJY oGE.XON(J~1} ] 66 T0 1D
NXHI1 = J
10 CONTINUE
1F{iNUE.EQ.n) GO TO 21
J1 T o+ )
J2 T JJJ-1
be 20 J =l d2,
IFlXONlJI.BF-XON(J 1)) GO 10 7?0
CNXHIZ =
XHIZ=XoN(NXH12)
20_COMTINUE __
21 42 = JJJ*!
pE 3p J = J2,NT i .
IF(XON(JJ.GE XON( S~ 1}! GO T¢ 3
NXHI3 = J
I0 CONTIRUE
NST3-NXHIZ
CALL SURF
IFLTHUB.FO.0) XHI?Z99999.
YHIz2= (YONINXHIS)*YON(NXHIIJ)IZ-U
_0C 80 J = T4NXHIY.

TR = SORTC((XON{JI—XON{NXHI1}1%%2 + (YON(J)—YHIZ)*#?)

- A
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THETA = ACOSC{XON(JI-XONENXHIL1)IZR) .
THETAP = THETA # D,.570796%¢XONCJE-XONCIP)ZEXON(NXHTT 1-XONELY)
AR{ ) = Z.0*x(pI-THETAP I*R

50 CONTINUE

I1 = NXHT1+1

DO 60 I =_I1,NSt

IFIIABSCKON!NKHIll—XoN{NXHI3!) 67.0. u])-AND EXONET)LT.XON INXHT 33D

1 «ANDe (XONEIY LT . XHIZY) GO o 85 _ - -
IF(Xon{I}.BT7.XHIZ2) &0 TO S0
NN = NH+]

CALL INTERCXON,YON NN NXHI3,XONEIY3¥)
ARCIY = ¥Y-YON{I} _
NST3 = I
G0 T0 &0 . . —
50 CALL INTERCXON,YON,JJ,NXHTZ,XONCI},Y)
ARUI} = Y-YON(T)
60 T0 60
45 AR(I) = YONINXHI3)-YON(I} _ _ e . —_—
IF(XHIZLLE.XONINXHI3)) NST3=I
60 CONTINUE o
IF(IHUG.EC.0} GO TO 71
DO 70 I = JJ.NXHIZ,

CALL INTER{XON,YON pNST3GNST,XONGZ),YY
ARIIY = YOMCIY-Y
70 CONTINUE
71 D0 B0 I = JJJ,NXHT3
IF{XONCI) AL TWoXHIZT GO TO 85
_NST7 =T ) . ——
Jup = JJda-1
_CALL INTER(XON,YON 4NXHIZyJUP 4 XONTI) Y}
ARITY = YONCTI-Y
60 TO 8D ) ]
85 CALL INTER{XON,YON,NXHTI, NS ,XONET),Y)
. AR{T) =_YONII}—Y
80 CONTINUE
IF(IHUBLEQ.O) 6O TO 91
Tl = NXHIZ*1
JHP = Jasd-1} e _ L .
Do 90 ¥ = It JUuf . 0 7
NST] :NS_T',H]___ e
CALL INTER(XONsYON s JJJyNST14XONCIY, Y]
AREI)Y = Y-YoNnil} . Y - _ .
TFEXONCT) AGE.XON(NXHMIZ)) GO TO 90 T P
APUTISARENXHIZ)
on CONTINUE
91 NS = NXHIZ+l
0o Top I = NSyNT
R = SORTCCXONEI)—XONCNXHIZ)IH82+(yON(I) =YHIZ2)#22)
THETA = ACOSCEXONC(TII—XONINXHIZII/R}
THETAP = THETA + _0.570756%{XONLII-XONINT I}/ CXONENXHT 3D-XONINT)]
ARL{T) = Z2.0%{PI-THETAP)I=*R :
100 CONTINUE

. - v A ——— w—rar T Tm— T =

c
€ OFF-BODY POINT CALCULATIONS
¢

K =0

NP1=NP-1



io2
102

105

11t
112

115

120

130

189

150

1405

B0 105 I = 1,NPY
IF(XQFF(I}.LT.XHIZ}Y 60 T0 103 -~
TF{T.EQ.11 GO TO 101

1;%:1 0.1y 60 TO 101~ i - ORIGINAL PAGE IS
ARSYOFF {1411 -YOFF (1) B OF POOR QUALITY

ABTYOFF (I}-YOFF¢{I~1)

TFLABS(AA-AB}.GT.0.001} GO TO 102
IF(XOFF (1) EQeXOFF (T+1}) GO TO 10T
KzK+1 .~

NPPRI(K) = I

L=NPPRLK}

LI=L+1

CONTINUE

K=K +1

NPPRIKIZNP

Do 110 I=),NP

Ic =p .
IF(I.LE.NPPR{1}) K171
IF(T.LE.NPPR{1Y} 50 TO 112

- i x . -

DO 1Ll J52,K

1FC (1 .LE JNPPRCJIILAND . {T.GToNPPRES-1)) KI=d
CONTINUE

IFUXOFFCI}.ET.XON(NXHT1Y} Go Tg_200

CALL TNTERCXON,YONs1oNXHII,XOFF(I),Yi}

CALL INTEREXON,YON,NXHT1,NS3,X0EFEI),Y2)
NI=NSI+1

CALL INTERCXONyYONgJJJ,NXHI34XOFF(I1Y3)}

CALL INTERCXON,YON NXHI3Z,NT,XOFFCE},Y58}

TFCIHUB +NE.0) CALL INTER(XON,YON, M1,NXHTZ2,XOFF{I},Y5} *
TFIXOFF{T)«LTuXONINXHI3IT GO TO 115
ICz1

IF(IC.g0.1) g0 TO 140 ) - -7 Tt
IF(YOFF(I¥.GTaY2Z)_ 60 TO X20

G0 TO :30

CALL INTERUXON,AR,NXHTI1,NS1,XOFFCI}, Y]
AROFF{I)=Y

IPAKIKLIY = 2 i

IF{YOFF(IY _GT.XHIZ) GO TO 180
GO TO 1ig

R = SDRI!(XOFF(II—XDN(NXHIIDl*#2+{YOFF(Il YHIZI#22)

THETA = ACOSCCXOFF(TI~XQNINXHILI}/RY s
THETAP = THETA + D.5TNT96*(XOFF{I)— —XONCI T3/ EXONENXHTTI-XON(1))}
AROFF(I) = 2.0 w{PI-THETAPJ*R _
CONTINUE
IRAK(KLS = &
GO TO t10
TF{YOFF(T)-GT«Y1y Go To 145
IRAK (K1}=6

R = SORT((XGFF(I)_XUN(NXHIl})#*Zf{YOFFlIl*YH12i¢#21 e
THETA = ACOS(IXOFF (T3 —XONINXHII}}/R)

THETAP = THFETA * u.s7gggén(onFr1;-xunt11t/txoutnxnrll—on(1l)
ARDFF(IT = 2.0 API-THETAP)I#*R

CONTINUE_
GO TO 11iC
IFEYyOFFCIJ.LT.Y4Y GO TG 170

R = SQRT(tXGFFlIl“XON(NXHI3)1*tz+lYOFF(I)-YHIZ!t12}


http:IF(yOFF(II.LT.Y4
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THETA = ACOS{CXOFF (T}-XORINXHIZNI/R)
THETAP =" THETA + D.570796%(XOFFCI)~XONCNTI I/ (XON{NXHLI)-XONINT )
AROFFEY) = 2.0 *(PI~THETAP)=R T
IRAK{K1)}Y = 7
160 CONTINUE
GO To 11o _ o
170 IFUXOFF(I}.6T.XKHIZ) GO0 TO 18D
IRAK(KI)= 3
AROFF(I) = Y3-YZ
175 CONTINUE
Go To 116
180 IF(YOFF{T).LY.¥5) 60 _To 190
IRAK(KI) = 5 ’
NS7 = NH ) L .
CALL INTER(XONs YON NXHIZ NSTyXOFF(I),v61
AROFFII) = Y3-Y& i L
CALL INTFRUXONYARyNXHIZ {NHyXOFFC(I},Y2
IFIXOFF(IY.LT.XONI{NXHEI3}) AROFF(I}=Y _
185 CoNTINUE
G0 TO 110
150 APOFFtT) = ysS-y2
195 CONTINUE _
IRAKIKL) = §
G0 TO i1
200 IRAKEKI) = 1
. KROFFIIF = ARENXHI1)
205 CONTINUE
110 CONTINUE
RETuRN:
FHND

——


http:IF(YOFF(I).LT.YS
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SUBROUTINE ANGLEF

COMMON FCOORD/ :ONGTDD),YON(TDD).!OFFlZOOl.YOFFCZPCI,SITEU),
SICTCOY e XTESTHXTESTL 4 XTES T2 YCL,YCU,YCLY,YOL2,YCUL,
YCUZ XP1,XR24XFH,YR14YR2yYRHCUTOF I CUTOF24CUTOFH,
FLND,ANGITED) +2R(700} ,AROFF {200)

COoMPON FCOUTS NT,NSl,NH.NP,IH,NX,KND,ICOHP,H,NXHII,NXHIZ.NXHI3'
NSTZ,NSTS.NSTT,NPPH(35).1Rﬁﬂ(39},ﬂ1,V2|IC0HP1’IPL|

NE T N§1-} -

DC 1L I = 1.NS

AMGIIY = ATANCIYON(I+1}-YON(I))Z(XON(T41)-XON{IV]}
CONTINUE ;

NT2 = NH-1

TF{IHUB.EQ.™) GO TO 21

N oI NGl+l

DO 20 1 = N,NTZ

ANMGUI) = ATANE(YON(TI+11=YONC{IVI/{XON{I+1)-XONII}))
CONTIMUE

N = NTZ+42 ‘
RT3 = NT-1 -

DC 3T I =SN,NT3 -
ANGCTY = ATARCEYON(T+1)=yON{I))/(XON{I+13-%0NEI})?
CONTINUE

RFTURN

END
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SUBROUTTINE SURF . R )

Carvor FLOORD/ XONITTOD)YONITLD) XOFF (2D, YOFFL200) ,S¢(700G), .

i SYCTn0) yXTEST o XTESTL ¢ XTES T2, YCLyYCUWYCLL W YOLZ »YCUT,
YCU2 3 XA XR2Z, XRH,YPL,YRZ ,¥YRH,CUTOF1 ,CUTOF2,CUTOEH,

. ELNDANGE D) s ARLTOCY , AROFEL2E)

COMMON FCOUT/S NTyMS1yNHo NP TN NXoKND; ICOMP K, NXHT 2 JNXHI2 NXHT 3,
MSTZ,NST3yNSTT NPPRIID) yIRAK( 3D ML M2, ICOMPI 1 1PL,y
THUB

Ui M b

) et

THIS SUFCFOUTINE CALCULATTS THE SURFACE DISTANCE ON EACH RODY
FROM ITS HTSHLIGHT

IFIYONINXHTI I WGT«YPIY GO TO 1: ,
SINXKETIYI)Z -SOPT((XONCRYHIII-XR1I%u2+ (YONIAXHIL)I=YRI)%%2F,
N+ Ir = NXHI1+2
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NN2 = NXHI1-}

SINN1I-1)= SORT({XON(NN1I-I}=-XR1II#*2+(YONLINNI-1)~YRI)**2}

GC TO 2C . |
1L SINXHIL) 1= SAPT{XONINXHI1) -XRLI+42+ (YONINXHI1)-YR1) #%2)

NNl = NXHI-1+1 :

NNZ2 = NXHI1=-2

SINN2+1) ==SORTELIYONINNDPHII-XRIY&#2+LYONINNZ+1)-YRI}¥%2)}
£ D0 30 I = NNI,NSL )

SEI} = SET-1)+S0RTAAXONIEY~XON(I=1) ) %32+ (YONLTI)-YONII-1)}¥x2}
CONTINUE L ) .
DO 4C IT = 1.4NNZ
I - NNZ2+1-1I
SIIT 2 S4I+11-SQRTULXON(T) -XON{T+1) )42+ {YONLT)=-YONET+1))w%2)

42 CONTINLE
IF{THUBLEQ.0) GO TO 81
TF{YON{NXHI?}.GT.YR®} GO TO 5§ ‘
SINXHT2) =-SORT{UXOMN{NXHIZ}-XRH)*%2+{YONENXHI2)~YRH)}#%2}
Nh1 = RXHIZ+Z
NM2 = NYHIZ?~1
SINNL~1) = SORTI{XON(NNI-I)~XRH}*#2+{YON([MNNI-~1}-YRHI®%2}
GO 10 62
L OSUNXHI2) = SORTU(NON(NXHI2)-XRH)#x2+{YONINYXHIZ2}-YRHI*%2)
MRl = NXHIZ2+1
NNZ = NXHIZ-Z
SINNZ+1) ==SORT({XONINN2+1}-XRH}»*24 (YONINNZ+1)~YRH) *22)
62 IS = N51+1
I52 = NH .
06 7u 1 = NNL,IS2
S{IY - SII-1Y+SQRTA{(XON{IY=YXONLEI~1})%%2+ (YON(T)-YONCI~1))%%2)
T2 CONTINUE
De 82 IT = 1S,NN2
I - NN2+IS5-11
S{Y} = S{I+1)=~SORTOIXONITI=XONCI+1) %32+ (YON(I)~YON(I+1) 3222}
g, CONTINUE
81 IF{YOM{NXHIZ},LE.YR?) GO TQ %5
SINYHIZ) —wSORTE{XONENXHIZ)=XRZIe52+ L YON{NXHI3)=YRZ)*%2}
NN1 = NXHI3Z+1
Nh2 = NXHIZ-2
SINNZ+1) = SORTOIXON{NNZ+I)=XRZIE+Z2+{YON(NNZ+1 -YR2I%%37}
6O TO 18-
i SINXHIZ! = SORTLOXONENXHIZY-XRZ)%%2+LYON(NXHIZ)-YRZI%%2)
NA]1 = NXHIZ+2
N2 = NXHIZ-1
S{NN1-1) “—SORTL{XON{NNI-1)-XR2I*42+{YON(NN]1-1)-YRZI*%x2}
100 IS = NH+)
Do 118 I=NNINT '
STI) = S(I-1)~SORT{(XON{II-XON{I~1) %42+ (YON(T)I-YON{I~-]1))%*2)
11f CONTINUE
DO 127 IT = IS,kN2Z
I = NN2+IS5-T1
SEIY = S{T4+1)+4SORTOIXONEII=XONLTI+1) ) %24 (YON(T)~YONII+1)D%z2)
125 CONTINUF
RETURM
END

]
Y

L)
4]
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SUBROUTINE SOLVE

COMMON /COORD/ XON{70D},YON{TODO} ,XOFF{Z0D},YOFF£200),5{700),
1 SECTOD Y} o XTEST4XTESTL o XTES T2 YCLYCULYCLIYCL2,YCUL,
2 YCUZ,XR14XR2+XRH,YR1+YR2, YRH,CUTOFI,CUTOF2,CUTOFH,
3 - ELND ¢ANGCTODQYAR{TIO Yy AROFF (200}

COMMON pVELOC/ VI(T00),v2(700),V3I(TROY,.Va(708),V5(7003,¥1X(200},
1 V2X(200),VIXIZO0) 4 VAX{200) VEX(200),¥V1IY(200),y
2 V2Y1200) +V3Y (2002, VAYL200),VSY (2007
- COMMON FCONT/ VL VS14VS24XMC XHC1 4 XHC2 ,WOOTC W00 TCI,WDETC2,

1 TITLEC3) ,VINF JALFA4A+B4CoDeALC,AZC o ATCLAUC,ASC AT,
2 . AZ1 A3} gAHL SAS) AER AZZA324AYZ4A52Z,VIC,VIC],VIC2
COMMON FCOUTS NToNS1 NH.NP,IH,NX,KND,TCOMP,K, NXH11 ,NXHIZ? ,NXHI3,
1 NSTZ  NST3I,NSTT,NPPR{30) , IRAK(30) (M1 ,M2,ICOMPLIPL,
2 THUB
COMMON /CONDIT/ TYOTAL,PToPSTAT,TSTAT ,PSTATC,ATOTAL ,PTC,RHOST,
1 RHOTOT yASTATQCINF
COHMON FRRIT/ BAIC,AA2C AA3C AAUC,AASC,ARLIL,AA21 ARSI AARTIoAAG],
1 RA12vARZ24AASZ 4 AANZ 4 AAS2

COMMON /SOLUT/ YBAR(TOD),VBARDIZ20D) ,VINC{TOO) ,vXINCEZOAO},

1 VYINC(200%,RHOE{700) 4RBOR TC700},RHOBO(200),
2 VCOX{TDD) ,RE00T¢200) ,VRE (200}, YRECOME 2001 ,
3 VXCOM{ 200}, ¥YCOME200) , THE TAL205),PSOPTC (700D,
4 PSGPT{700) ,CHACHETOD ) , XMACHLTDO),CPTETOO0Y ,CPCETOOY,
5 RHOT (700}
€ = nm D “- -— - -

€ THIS SUBROUTINFE SOLVES FOR THE COEFFICTENTS 2,B,C, AND D aND
€ SOLVES FOR YBAR AND V INCOMPRESSIRLE FOR BOTH ON- AND OFF-BoODY



PO

P,L
211 %?%Igo Q‘JA‘L ﬁ

INTS

DIMENSION YNEWISO),VYNEWI(SO}Y, VNEHZ(SO),VNEHS(SD!,VNEHH(SO’,
1 VNEW5 (50} ’

6 = 32.174

IF{M1.EQ.1¥ 50 TO 2D

THE FOLLOWING CALCULATIONS ARE FOR THE CONTROi STATION
UPSTREAM OF THE HUB

12

15
10

20

A = XTEST
NPIL = 0
NHI = NH+1 *

DO S TIOSNXHIY,NST
IF{{AGE-XONCTIIOFY o ANDo tAsLToXONCIIO*13)) THEAL = ANG (110}
CONTINUE

DO 6 TF10=NH1,NXHI3 . .
TFCEALE«XON(TIO) ] AND. (ALGT.XONT{TII0+1}2) THEAH = ANG(I10%
CONTINUE

CALL INTERZ{NXHI1,NSI,A,YEL+ViLyV2L V3L, V4L ,Vy5L)

CALL TNTERZ!NHI,NXHIS,A,YH VIHVZH V3K ,VLUH, VSH}

00 10 IEI = 1,K

IF(II-EQ.I) IZ1

IF(IT.EQa1) GO TO 12

ICNPPRITI-1)+1

IFLA.NE.XOFF{I}¥) GO TO 10
IF(TILEQ«1} NPL = 1 -
IFtII.EQ.1} NPH = NPPRII)
IFIITLEQa2) J3 = NPPR(1)

g 15 J =2,K

IFCIT.EQ.JY NPL = 1

IF{ITLEQ.J) NPH = NPPRIJI-NPPRCJ-1}
IF(II1.t0.3) J3 = NPPR(J}

CONTINUE

CONTENUE

IFINPL.EQ.O) WRITE {6,1000)
IFINPL.EQ.O} STOP

00 20 JuJ = NPL,J3

YMEWEJJ+2~NPL) = YOFF (. JJ}
VREWLtJJ+2-NPL} = VIXtJJD
VNEWZ{JJ+Z-NPL} = VZX{JJ)
VNEWI(JJ#Z-NPLY = V¥IX{JJ)
VNERU(JI#Z-NPLY = VaX(JJ)

IF{IHUBLNE.T} VNEHS(JJ*2 NPL) = VSX(JJ}
CONTINUVE

YNEWEIY = YL

¥REW1¢1) = VIL+COSCTHEAL)

VNEWZ2(1} = V21 +COSETHEAL)

VNEW3 (1) = VIL*COS{TFHEAL}

VNEW4$1) = VHLSCOSCTHEAL)

IF{IHUB.NE.OY! VNEWSE1} = VSE=COSCTHEAL}
YNEW{NPH+2Z) = YH

VREW1{NPH+2) = =YIH2COS(FHEAH)
VNEWZINPH+2Y = —V2H%COSCTHEAH)
VNEW3{NPH#2) = -V3IH*COS(THEAH}
VREWGINPH+2) = =Y4H#FCOSETHEAHY
IF{IHUB.NE.D) YNEWS{NPH+2Z} = —-VSH#COSC(THEAHY

NPT = NPH+?
CALL INTEG{VNEWI,YNEW,AALC ,NPT)


http:VNEWS(NPH.27
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CALL INTES(VNEHZ,YNEH:AA?C,NPT)
CALL INTEGEVNEW3 ,YNEW yAA3C NPT}
CALL INTEGC¢VNEWY ,¥NEW,AAYC ,NPT)
IF{THUB.NE.Q} CALL INTEG(VNEHS,TNEH AASC 4NPT)

AIC = AAIC/AROFF E(NPL)
A2C = AAZC/AROFF (NPL)
A3C = AAZC/AROFF (NPL)
ANC = AASC/AROFF {NPL}

IF(THUB.NE+ O} ASC = AASC/RROFF(NPL]}
JFtITHUB.EQ.OY 50 TO 215
JHE FOLLOWING CALCULATIONS ARE FOR THE LOWER CONTROL STATION
30 IFtM1.£0.1) GO 7O 40
IF(MZ.EQ.13 GO TO 70
40 A = XTEST1
NPL = @
NH1 = NS1+1
CALL INTERZ(NSTISNSE,A,YNEWCI Yo UVNEWDI (1) ,VNEW2{]) ,VNEWZT{1) WNERG(L)
1 tVNENSLE))
D0 41 IIDSNST3I,NS1
TFECAGELXONCIIOI YL ANG.{ALLT.XONCIIO*22) ] THEAL = ANG(I1O)
431 CONTINUE
DO 42 1I0=NH1NXHIZ2
JFECALEXONITIO I ARD{AL.GF.XON{T10+11)) THEAH = ANGII1D)
42 CONTINUE

VNEWI(I) = VNFUIL1)*COS{THEAL}
VRENZ (1) = VNEWZ(1Y*COS{THEAL}
VNEW3(1} = VYNEWI{)P=COSITHEAL)
VHEW4 (1) = VREW4 (3 3=COS(THEAL)
VNEWS(1} = YNEWS{ED*COStTHEAL)

CALL Inysnzgnnl,uxHI;,g,vu,vxu,vgn,ysn,vgu,vsn:
D0 50 1T T },.K
TFeTI.EQ.3> IS}
IF¢II.EQa1} GO TO 46
I = NPPRIII-1321
45 IF:tA-NE.KOFF;I)l.OR.(YOFFGI!.GT.YCUI)) G0 TO 50
IFCIT.EQ.IF NPL = 1 .
IFCITLEQeLl} HPH NPPR11}
IF(TL.ED.3Y U3 NPPREE?
DO 46 J=ZeK
IFCITI.EQ.JF NPL
IFCTTEQed} NPH
IF(IT.EQLJY I3
56 CONTINUE
50 CONTINUE
IFINPL.EQ.O) WRITE£6.1001)
TFINPLsEQeOY STOP
DO 60 JJ = NPL,J3
YHNEW LJJ+Z2-NFPLY T YOFF (JJD

NPPR (J=1}+]
NPPR{JI-NPPR{J~1}
NPPR (J2

VNEMI{JI+2-NPL} = ¥IX{JJ)
YNERZ CJJ42-NPLE = V2X{JJ3
VYNERI(JJ+2=NPL} = ¥3X{JJ}
VNEWY (LJ+2-NPL) 7 V4X{JJ)
VNEWS [JU+2-NPL} = VSX{JJ)
60 CONTINUE
YNEWENPH12) = YH
VNEW L (NPH*2) = —VIH®COS{THEAH)

VNEWZ (NPH+Z) = —VZH#COS{THEAH?
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VNEWZINPH+2) = —V3IHFCOS{THEAH)
VNEWL ENPH#2} = -VaHxCOS(THEAH]
UNEWSENPH421 = —VSH2COS{THEAH]
NPTZNPH+2

CALL INTEGCVYNEW1,YNEW,AALL NPT}
CALL INTEGCVYNENZ yYNEWyAAZIHNPT?
CALL INTEGEVYNEW3,YNEW,AA31,NPT]
CALL INTEGCVNEWG ,YNEW AAUL,NPT)
CALL INTEGA{VNEWS YNEW 9 AAS14NPT}

A11 = AAL1/JAROFFINPL)
A21 = AAZ1/AROFF{NPL]
A3l = AA31/ARCFFINPL)
ARl = AAYI/AROFFENPL) -

A5l = AASY/AROFFENPL}

THE FOLLOWING CALCULATIONS ARE FOR THE UPPER CONTROL STATICON

70

71

72

25

%6
20

I
VNEHI{NPT}

IF{{M1.FQ.01. AND.{M2.EQ.C)} GO TO B8O

A = XTEST2

NPL = O

NH] = NH=+]

NSH= NH

CALL INTERZ (NXHIZ yNSHAp YNEW(I)4UNEWI{1 Y yYNENZ(LFVYNERI(]Dy
VNEWAECL),VNEWS (1)}

DO 71 110 = NXHIZ,NSH

IFCCAGE.XONCTIDIT.ANDCALLTXONEII0+13)) THEAL = ANG(I1D)

CONTINUE

DO 72 T10=NHENST7

TFLIALE.XONCTIOIY o AND o TAGTXONCILO+10¥) THEAH = ANG(I10)

CONTINUE

YNEW]1 (112

VYNEWZ2 (1}

VNEW 31}

VNEWH (1)

VNEWL (] 3%COS{THEAL}
VNEWZ (1) *COSCTHEAL}
YNEWI{TIy=COSCTHEAL}

YNEHG (1Y #COSCTHEALY

VNEWS (1] VNENWS {1 3%COSCTHEAL?

Do oo 11 1,K

IF4II.EQ.1} I=1

IFLII.EQ.1}) GO TO 95

I = NPPRIIT=13+1

IFCCANEXOFFCI}Y,0R. tIRAK(II}.NEL4)) GO TU 90
IF(ILEQ.1) NPLZL

TF(TT.EQ.1) NPH
IF{IL.EQ.1} J3
D0 96 J=2,K
TF{TT.EQ.J} NPL=-
IF{IL.EQ.J} NPH
IF(IT.EQ.JY J3
CONYINUE
CONTINUVE
IF(NPL.EQ.O)Y WRITF(G,1002}%

IF(NPL £0.0) STOP

NPT = NPH+2

CaLE INTERZKNHI NSTTy A YNEWENPT s VNEWLINPTY yyNEWZINPT ), vneuseuprx,
VNE W4 (NPT Y ,VNENS (NPT}

~VNEWIINPTISCOS (THEAH)

—UNEWZ CNPTIZCOS(THEARH)

~UNEUZENPTISCOS{THEAH)

~UYNEWLENPT)I®*COS{THEAHY

~¥NEHSENPTISCOS{THEAHY

NPPRI1}
NPPR{1}

NPPR{J}Y—NPPR{J-1}
NPPR (4]

[T

VNEWZ (NPT}
VNEM3(NPT}
VNEWL (NPT
VNEWS (NPT

oA
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on 300 JJ = NPL.J3
YREWEIS2+2~-NPLY = YOFF ¢JS)

VNEW1(JJ+2-NPL) = VIX{JJD
VNEM2taL+2-NPL) = V2RIJS}
VNEW3IGJJ+2-NPL) = ¥3X{JN
VNEWG (QJ+2=-NPLY = VuXEtJ)
VNEWStJJ+2-NPLY = V¥SX(JJ}

100 CONTINUE
CALL INTEG{VNEW14YNEW AALZ NPT}
CALL INTEGIVNEWZ,YNEM sAA2Z2.NPT)
CALL TRTEG(VNEW3I,YNEWAA32 NPT
CALL INRTEG(VNEWL ,YNFW,AA42,NPT]
CALL INTEG(VNEWS yYNEWAAS2 NPT

Al2 T AR12/7AROFFINPL}
A22 = AAR22/AROFF(NPL)
AJ2 T AA3IZFAROFF (NPL)
A2 = AALZ2/AROFF (NPL)
A52 T AASZ/AROFF{NPL]

80 IF(HM1.EQ.1} GO TOo 200
IF¢HZ.,FQ.1) GO TO 210
C THE FOLLOWING TS FOR THE CASE WHERE UPSTREAM AND LOWER
C CONTROL STATIONS ARE INPUT
YCL = A3C-A4C
VLES A31-A41
VUL = AS1-A&1
VCU = ASC=RYC
A = VINF*COSEALFA)
B = VINFESINCALFA} .
D= {VSIIVEL-VOSVL I+ (ASAIC+BHAZTIFVE I~ LA2A11+83821 1 4V4 1/ VUL =VEL -
1 VCUBVEL 1Y
€ I (VSI-C(ASAL1+BRAZEY~DRVUIIsVL]
GO0 TO 228 :
C THE FOLLOWING IS FOR THE CASE WHERE UPPER AKD LDWER
C CONTROL STATIONS ARE INPUT
200 A = VINF®COSCALFA}
B = VINF=SINUALFA?

YLz = A32-A42

VLI = a31-aul

VUl = AS1-A4l

YUZ = AS2-A42

D = (VS14VE2-VS24VLI¥ (A+AIZ4BHAZ2IHVEI-{AxATI+B%AZ 1 )RVL?) /{VUIRVL?Z
1 -VU2aVL1}

C = (VS1-TA¥AT1+B%AP1}-DaVUIILVL]

G0 Y0 220

€ THE FOLLOWING IS FOR THE CASE WHERE UPSTREAM AND UPPER
€ CONTROL STATIONS ARE INPUT
210 A = VINF=*COS{ALFAY

B = VINF*SIN{ALFA}
VCL = A3C-A4C
¥EZ = A3Z2-Au4Z
YUZ = AS2-A42
VCU = ASC—-AS4C
D = (VS2%VCL-VCHVL2+(A2AICH+BFAZCIAVEZ—{AATIZ+BHAZ2I5UCL Y/ (VUZRVCL —

1 YCURVL2)
C = IVS2-(A=ALZ4B=A22 Y -DRVU2)I/VLZ
G0 10 220

215 A = VINF2COSCALFAY


http:IF(HI.EO.13

215 ORIGINAL PAGE IS
OF POOR QUALITY,

B VINFESIN(ALFA}
[ yC—AFRIC-BEA2C I/ LAZC-ANCH
€ THE FOLLOWING ARE THE fALCULﬂTIUNS FOR V AND VBAR
220 DO 230 I-14NT
. FE(THUB .E0.0} VINCETISARVI(II+B2V2ITIX+Cx (VI(I)I=VA(I})

IF{IHUB.EQ.D) 60 TO 230
VINCII) = ASVI(IB#BEVZ2(TI+CH(VICTI-V4 (T} De(V50II-Vvall))

230 CONTINUE
00 240 I Z14NP
IF(THURB.EQ.D) VXINCE(IT=ASVIXEI I epuV2XEI ) +Cx(VINITI-VUX(I)D
IF(IHUB.EQ.OY VYINCIT)= A#ViY(II+B#V2V(Il*C#(V3Y‘I4-V4Y(Ili
IF{IHUB.EQ,O} GO TO 235
VXINC(II= A#VIX(IF*B*V2XII)+C#(V3X(Il-VQX(I}!*D#(VSX(I}—VQK{I))
VYINCII}= ASVIYAII+BHV2Y{I)+CH{VIVYIT)I—v4Y (I} +DRLVEYLII-VaYI1)}

235 VRE{I) = SORTUVXINC(I J#+2+4VYINCII}=*=2]}
THETA(I} = BFAN(VYINCC(E}/VXINC(YF}/3. 1“159265##180.0

240 CONTINUE

) B0 253 I = 1NT '
VBARLI?=WDOTC/RHOTOT/ARCINF12.0/6
IFCIHUB.EG.T) 60 TO 245
TFC{I.GTuNSTI . AND. (T.LE.NXHIZ}} ¥BAR(IL) = WDOTCR/RHOTOT/

Ik

1 ARIIYI#12.0/6
IFE(I.GT.NXHI2) JAND .t TLLE.NSTFT}) VBAREIT = WDOTCZ2/RHOT T/
1 AR(II*1IZ.0/06

XHIZZXONINXHIZ} .

TFCOXHIZ LT o XONINXHI3 ) JAND « (XONKT) &L T XGN(NXHI3l!-AND.lI.GT NXHI2
1 Y ANDW (VBAR(I}ALT VINF)) VBAR(IIZVINF

IFtXHIZ2.GT.XONINXHIZY) GO TO 245

TFET.LT.NXHIZ2} VBAR(II=WDOTCI/RHOTOT/ARCTII®12.0

1 re
285 TFEe{T LT NXHT1 ] eOR(I.BT.NXHIZIYLAND (VBAR(IY.LT.VINF)} VBAR(I) =
1 VINF

IF{IHUB.EQ.D} XHIZ=99999.
TFI{ARSIXONINXHIL ) —XON (NXHIZ1 1 o6T 0,011 AND o (XONITFaLTXHIZYu
1 ENDe£XONTI)eLToXON(NXHIZ)) AND.L EVBARCIF.LY.VINF¥} VBARTTI=VINF
250 CONTINUE
00 260 I = 1,NP
YEARO(I) = WOOTC/RHOTOT/AROFF(I)*12.0/6G
IF(I.LE.NPPR(1}) NCHKZ1 . -
DO 255 J=2.K
IFC (L. LENPPR{J}).AND. (ToGTNPPR(J-11)} NCHK = J
255 €ONTINUE
IF(IRAK (NCHK)=EGe4 ) VBAROCI} = UDOTC2/RHMOTOT/AROFFIT)*12.0/6
IF{IRAK(NCHK1.EQ.5} VBAROCI) = WDOTCL/RHOTOT/AROFF (L)*)12.0/6
TPt (TRAKENCHK 1oEQoa2Fa AND. CXHIZLLTLXON(NXHRTS}}Y VBARO{IF=WDOTCL/
1 RHOTYTOT/AROFF(I}*»12.0/6G
IFLCIRAK ENCHK JaEQuI1da ANDLtXHIZLE T XONENXHIZI 1)} VBARO{II=WDOTCL/
1 RHOTOT/AROFF{TI1%12.0/6
IFCC{TRAKINCHK) wEC o134 ORfIRAKCNCHK ¥ .EQ. Z¥.0R.(IRAKCNCHKYEQ.6}
1 OR. [IRAKENCHK F.EQ.TY) ANDS (VBARO(T LT VINFI} VBARCUI}=VINF
IRT=NPPR{NCHK!
TFCLIRAK INCHK FaEQ et Fa ANDo (XOFFAIRT) (LT XONINXHIZY 1 LAND»fVBARO(T) .
1 LT.VINF})} VBARD(I} = VINF
260 CONTINUE
1000 FORMAT(///,10Xs "THERE IS5 NC RAKE LOCATED AT THE DOWNSTREAM °*
1 SCONTROL STATION. %,/,10X,°CHECK INPUT LOCATION OF *
2 SCONTROL STATION. RUN TERMINATED.®}


http:OR.(IRAK(NCHK).EO.7)).AND.(VBARO(I1.LT
http:IF(IHUB.EO.01
http:AND.(XON(II.LT
http:IF(IHUB.EQ.O3
http:IF(IHUB.EQ.01

-
-

1216

.

1001 FGRHATIII!.]GX.'THEPE 1S 'NO ‘RAKE LOCATED AT THE th'“ .

i r 'CONTROL STATION- 'IQIUXQ'CHEC“ INPUT LOCATION GF *
Z *CONTROL STATION— RUN TERHINATED")

l1002 FORHATl/II IOX.'THERE IS NO RAKE "COCATED “aT THE UPPER '
1 'CDNTROL STATION. Yo/ s 10%, "CHECK INPUT- LOCATION -OF K
2 'CONTROL‘STATION- RUN TERHINATED-')

L
END
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SUBFOUTIKRE COMCOR
COHMON JCOUT/ NTyNSI1sNH NP TN NX KND  TCOMP K NXHI 1 ,NXHIZ NXHI3,

1 NSTZyNST34NST7,NPPR{3T),TRAF (30)4H14 M2, ICOHPLILEPL,
2 THUR

COMMON JCONDITY/ TTDTAL,PT,PSTAT.TSTAT,PSF&TC.ATDTIL,P?C.RHOST:
1 RHOTOT ¢ ASTAT »OCINF

COMPON /SOLUT/ VBAR{TNO),VEARCE2U03,VINC(T770) VXINCI2LE),
1 VYINC{230) 4RHOB 700 yRBORT (700}, RHOED (2001,
2 VCOMITCOYREO0OTI200) o VRE L2750 4 VRECOH{ 205D,
3 VXCOM(250),VYCOM(200) . THE TA(227) ,PSOPTCLTON ),
Ll PSOPT(TDDI,CPACH(TDU"KM#CH(TDCl|CPI(T§O!,CPC(7U?),
5 RHATIE7EDY .

THIS SUBROUTINE APPLIES THE COMPRESSIBLITY CORRECTION TO THE SOLUTICH

EXCON = 1.095%ATOTAL®]25,0/216.0
’ P! = 3,141592654
PI16I = 185.0L/P1
VCHK = ATOTAL/SORT (1.2}
DO YL I=14NT
A9 = 1,T
CALL VRARIT{VEAR{T) ,ATOTAL ,FHOTOT,PHOPI(TI )}
RFORT{1} = PHORILI)/PHOTOT
VOOV (1) = VINC{I}/RRORTUIDI**(ABSIVINCII)/VRARC(I))}
YA = r 2 {VCOM{T)/ATOTAL) e
IF{VA.6TL1e") GO TO 25
PEQ = (14— +7%VCOHLT) 7ATOTALYS*2)%%¥3,5
Ge TO ZC
25 PSSO = Leu
3. TF(CAESIVCOMITIILLTVCHKI ORS (ARSINXYLNF 4120 GO TO 1D
VSAVF = ABSIVCOMIT)) .
IF{4{VSAVE/YCHED LGT.2.7F GO TO 10
PROFTIC = VSAVERPSO=*_ ,T15/EXCON
JF(FROFTCLEQsL 0} RHOPTL T lai
TIF{VCTPII alTeaa D) R9=-1,FP
VOOMLTY = VOHK2 (1. 0+ (VSAVE/VCHK=~1,.2)2%{ ] ,D/RHORTC ) J%AS
12 CONTINUE
NG 22 I =“l4HP
CBALL VPARITE(VYPARO{I},ATOTAL,RHOTOT,RHOBO(IM)
RPCOTI(EI) = PHOBO(T)I/RHOTOT
VFEECOVETI) = VPELIY/OBOOT(II*+=({VRE(I}/VBARCK(I))
VA = " 2% (VRFCOMITI/ATOTAL b2
JF{vALGT.1,7) GO TO 35
PSI = (1,3=-",25(VRECOMITII/ATOTAL)*%2)%*3 5
GC 10 4~
I PII S Lo
B TFLEVPECOMET I L TAVCHK Y LORL{ARSINX)I4NF41)) GO TO 1%
VSAVE = VRECOMII)
IFLIVTAVEZ/VCHK ) 4GT 24 2) GO TO 1S
FROPTC = VSAVE®XPSI>*D,TIS/EXCON
JFEARHPRTIC LEQ.M.T) RHORTC Z]l.0
VREECOM{I) = VCHK*CLl .G+ (VSAVESVCHK=1.7)#%{]1,0/RHOFTCY)
1% yYCcor(I VXINC(IY2YRECOM{T)I/VREL])

VYCOMIIY = VYYINCITISVRECOM(IX/VRELT)

THETA(I) = ATANCVYCOM{IN/VXCO{I)}*PI1ED
20 CChTINUF

RTTUSR™ °

FrD
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SLEPOL'TINE ONBODY
COMMON /COORD/ XONCTOCI«YONITD 03|XOFF(203)|YOFFG2"E!'5(700).
S10LT00Y XTESTLXTES T, XTES T2, YCL 2YClF,YOL,YCL 2, YCU,
YCU?,XRIJKRZ.XRHgYRI'7921!PH|CUTOF1JCUT0F2|CPTOFH,
ELND+ANGULTGOY4ARLTOD)Y JARDFRL20GT)
COMMON FCONT/ VO VS13VSZpXHMCeXMC] 4 XMC2.WOOTL 4 ¥DOTC1,WDOTC2,
TITLEAZ Y VINF 2 ALFA, A R, CoD,21C,22C 2 3C,A4C,A5C A,
A21 A3 g AL G ATl g A l20A22 A2 AU WAS2,VIC,VICEyWIC2
COMPON /COUT/ NT,NSI1 NH NP, TWNX,KNDJCOMP,KyNXHL1,NXHT2Z ,NXHII,
NST2oNSTIsNSTTyNPPRIIUISERERIFL) V] 42, ICOMP-}5 1PL,
IHUR
COMMON /CONDIT/ TTOTAL JPTPSTATyTSTAT+PSTATC,ATOTALRTC,RHOST,
RHOTOT ¢ SST-AT 4 QCINF
COMMON £SOLUT/ VEARITOD) W VEAROG2DD) VINCLTED ) WXINCIZLE)
VYIRCEZ"C)y RHOBLTLT) yRPOR TUTCE ) 4RHOS0 {206 o
VCOHITOD) 4RBOOTE250) JVPE L2003, V-E00M L1204
VXCOMLZ20) 4 VYCOMLZOC y THETAL 25" PSOPTCLTL )
PSOPTI{TOLI+ CHACHLETOD) yXPACHITL S LCPTLT LY, CPCLTOL Y,
RHOI 7D} -

THIS SUBROUTINE CALCULATES THE ON=RODY PROPERTIES

DIMENSIGN DIMDUMIE)

D0 IC L LML

VEOKRC = 5.2 GABS(VCOHCEM/ATOTAL) Y :%2

VCON = J+2%PABSIVINC(TL/ATOTAL))A%Z

TFIVIAT JEQaNelX CPEILR) = 99899.C0

IFAVINF B0 ] CPCILY = 99990

IFIVI'Y 204"l GG TO Q

CTLIIY = Fol-(ABSEVINCULIRAVINFE)I*%2

CPC{TF = CPT-PSTAT=(L.G*RHOR{L ISV COMIT he*2) LACCINF

C TEAVCONC 46T e dielt PSORTCOC(LY = Eo2

IFCVCONC .6 Tule™ CHACHITY = 959,0
IFLVCONSG Talal) XMACHIT)Y = 999,13
IFEYCONGGT.Je™) PSOPTEIN = G,

IFLVCOR 6T, T RHOIEIY = 27400

ITL(VEONC BTl D Lo ANDa EVEONLGT L. 00 6O TO 1E
IF(MCONC.GTaXe0) 60 10 S

PSOPTCII) = Cl.i-VCONCI®£3,S

CPMACHIL) = ARS{VCOMITIL/ATOTAE/SQRTLL.L-VEONG
IFIVEONSBTs1a%) GO TO L7 .
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5 PSOPTIIY = {1.0-D.S*RHOTOT2VINCIIIZ%2/PT)
XMACHAIY = ABSCVINCKI}}/ATOTAL/SQRT{1.0-VCON }
10 CONTIMUE : ’
WRITE(6,100}
J=g
DO IS5 IS14NSI
IF(ICOMP.ED.Q) GO TO 11
IFC(CMACHRIY +LT+1+0)ORLCABSI(NXI.NELLIY) GO TO 212
IFCCHACHET-11.LT21.0} WRITE(G,1601 I
TF(CHACHIT -1 .LTelaD¥F 4 = 3
GO TQ 12
I1 TFCOXMACHET} ulTola030RLUABSINXICNE 1Y) GO TO 12
IFUXHACHII-13,LT,1.0) URITE{&4,160) T
IF{XMACH{I~1J.LTealeO} J = 3
12 IFLICOMP.EQ.0) GO TO 13
IF{ICHACHET ) otT el a0 e AND L ICHACH(T -1 2 uGEa L0 a AND W LARSINX FLEQ.1))
1 WREITELGH 170} 1
IF{CCHACHIT ) s LT 1.0y ANDL (EHACH (I =1 }.6E. 1,0} .AND. EABS{NXI.EQ.1}2
b ST oJe2 -
GO TO 15
13 TFUIXMACHIT ) ol TeleDYuAND L XMACHTII=1) oGEL 1.0 JAND . EABSINXT.EQ.11)}
1 WRITEL6,170D) T
TFE(XHACHIL) eLTaleDJa ANDa (XHACH(T~1¥oeGEalaDYaANDa EABSE{NX YoEQaT}])
1 J T2
15 CONTINUE
FF(ICOMP.EQ.0 WRITE{E&,1051)
IFEICOMP.EQ.1} WRITE(H,106}
Do 20 I = 1,NS1
JoJel
IF{J.EQ.S1I) WRITE(E.95) -
IF({J.EQ.51 ). AND.tICOMP.EG.O)) WRITELG,105)
IF(CSuEQeSitaANDfICOMPLEQL1Y) WRITE(G,106!
IFLJ.EQ.51F J=1
IF(ICOMP.EQ.O) WRITE(G,110) I XONLI ¥, YONCTIYoS(TT.¥INCIEY ,XMACH(T),
1 . CPICI).PSOPT{I} .
IF{ICOMP.EQ.1}! WRITE(6,115) I,XON(I),YONEI),S(I),VCOMII},VBARITY,
1 CHACHITI) CPCLI),RBORTULII (PSOPTC(I)
20 CONTINUE
IF(THUB.EQ.C) 60 TO 26

WRITEt6, 1201}
IS = NS+l
IST = NH

Jz0

DO 25 IZIS,IST
IF(ICOMP.EQ.C0) GG To 21
IFC{CHACHKIT.LV¥al.D03.0RLCABS(NX?.NEL1}} O TO 22
IF{CHACHEI~}).LTal.0} WRITE(H,160) T -
TF{CHACH{I-1).LT.1.0} J = 3
G0 To 22
21 IFE{XMACHCT!e1Twla0320RC(ABSINXI.NEL1Y] GO TO 22
IFCXMACHIEI=T1).LT.1.8}) WRITE(6,160F I
IF(XMACHIT-1).LT.1.0F J = 3
22 IFLICOMPL.EQ.DY GO TO 23
TFL{CMACHEI LT, 1. BF,ANDLCCHACHEI-1).5F.2.0)AND. (ABS(NX}.EC.133
1 WRITE(6,170} T "
IF{tCHACHET Jut ToluD)aAND (CHACHC(I~EF ¢GEel+0) o ANDa EABS{NX)EQe1)}
1 J oz a2


http:IF(ICOMP.EQ.Dy
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G0 TG 25
23 TFCUAMACHIT FobToleD)e AND L {XMACHII-10.6E a0} AND, (ABSEINX ) JEQa12)
1 WRITE€64170) I '
TFCCXMACHET Yol Tala0)o ANDL (XMACHTTI =13 ,GE4 1,00 AND. {ABS{NXJ.EQ.1]}
1 J zue2
25 CONTINUE
IF(ICOMP.EQ.0} WRITE(G405)
IFITCOMP .,EQ.1} MRITE(&,106)
DO 30 I = IS,IST
NEALY| ’ -
IF{J.EQ.51) KRITE(6,95)
IF({4.E0.51 1. AND tICOMPLEQ.O}] NRITE (65105}
IF({J.E0.51 ). AND. tICOMP.EQW11) WRITE(6,106)
IF{J.EQ.51}F J=I .
TFUICOMP.EQ.DY HRITF(6,110) I, XONEI),YONEX) ,SIIN,VINC (L), XMACHEXD,

1 CPI(I}4PSOPT(L}
IFCICOMP.EO.1) URITEtGE,115) T XONCIR,YON{I},S{I¥,VCOMCI},.VBAR(I),
1 CHACHITI)CPCLIY+RBORTIT} 4 PSOPTCLY)

38 CONTINMUE
26 IS = NH+=l
HRITE(6,130)
J0
DO 35 ITIS.NT
IF{ICOMP.EQ.O0) G50 TO 31
IF{{CMACH (Tt Tel.03s0RLIABSINXI-NELI?) 50 TO 32
IF(CHMACH{TI 1)L Tl .0) WRITE(6,160} I
IF(CMACH(I-1}aLTelaO)} 4 = 3
G¢ TO 32
31 IFEEXMACHITI Y ulTelal)eORSEABSINXI.NELL}]} GO TO 32
TFOXMACHITI -1 LT, 1.0) WRITE(H,160} I
IFCAHACHITI -2}l TalW 0F &4 = 3
32 IFLICOMP.EQ.DY GO TO 33
IFGtCHACHtI).LI-I.@).RND.{CHACH(IrI).GE-I.G).ANQ.tABS(NX!.EO.IIJ
1 HRITE{6,4,170F T
IFLLCHMACH T Y alTal e OYu ANDL{CHACHEIT =1 ) o5F1.0Y . AND, ¢ABSINXI.EQ.1})
1 J oz oJdt2
GO TO 35
33 IFCCXMACHUI FalTalaOls ANC XMACHEI-1YsGE. 1.0) . ARD, tABSINKFEQW1}]
1 WRITE(6,170) I
TF{(XMACHEI Yol Tule DY AND: §f XMACHII=1},GEa I-ﬂ!.qNB.(ABS(NKI-EQ-Il)
1 J TJ+2
35 CONTINUE
IF(ICOMP.EQ.OY WRITE(6,105])
IFCICOMPLEQ.1I)Y WRITELE206F
DO 40 I=IS,NT
NEA S|
IF(JEQ+51) HRITELL 4552
IF{tUEQ.51 . AND.TICOMPLEQ.O)Y HRITE (S, 105!
TFULEQe51)-AND. CICOMPLEG.11) NRITE(G4106}
IFtJ.EQ.51) J=1
IFCICOMP.EQ.O) WRITELO,E10) 1, KDN(I},YONtI},SlIi,VIthIl.XHACHtll.

1 CPItI} PSOPT(I}
IFITICOMPEQel) WRITEC(GSoE15) I XKON{I),YONCTI) S{I),¥YCOMIID,VBAR(I],
1 CHACHE{I),CPCUIY,RBORTL{I),PSOPTL(T)

40 CONTINUE
C THE FOLLOWING WRITES DATA TAPES FOR THE BOUNDARY LAYER PROGRAM
IsTac = D .
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ISTAF =B
REWIND 12
REWIND 14
06 58 I¥T = I,NS1
I = NS1+1i-JI
IFCVINC(I}LT.D.0} &0 TO 15
TF(CISTAF.EQ.0)AND A ICOMP.EQG.D3) WRITE (18,1403 XONCE},YONCI}),
1 VINC(IFXHMACHII),PSOPTII}
IFCEISTAF JEQuI} wAND o ICOHPEQ.12) WRITE( 14,1402 XONLI),YON(T),
1 VCOMEIICHACRHII).PSOPTCII} .
IF(ISTAF.EQ.O0) ISTAG=ISTAG+1
GO TC 50 A
45 TF{(VINCITI®VINCIT+1).LT.0.0).AND.(TCOMP ,EQ.0).AND. (ISTAF.EQ.O)}
I WRITE(IG,1401% XONIIl,YON(I).QINCIII,XHACH(I),PSOPT(I!
IFCEVINC (I IFVINCIT +1) ot TaDaO0) o AND o CICOHP +EQ o1 }AND . (ISTAF-EQ.DT}
1 WRIFE(1L,1450) XON{I),YONCI),VCOM(LF,CHACH(I} ,PSOPTCI{I]
ISTAFC:
50 CONTINUE
REWIND 14
IFLISTAF.EQall ISTAG = ISTAG+]
WRETE{12,150) ISTAG
Do 85 I-1,ISTAG
READ(1G,140F DIMDUM
WRITE(12,140) DIMDUM
S5 CONTINUE
ISTAG =0
ISTAF =0
NSTA = NH+1
REWIND 12
REWMIND 13
REWIND 1%
D0 60 I=NSTA4NT .
IFIVINCCIY.GT.0.0% GO T0O 5&
IFCCESTAF oECaD) dANDL{ICOMP.EQ.D}3 WRITEC1O,1H0) XON(II,YONTI},
1 VINC{IV4XMACHII),PSOPTL]}
IF({ISTAF JEQ.D} JAND.{ICOMP.EQ.1¥) WRITECLIL,140) XONCIF4YONCI},
1 VCOM(I)3CMACHCI} ,PSOPTCI(I)
IF(ISTAF.EQ.0) ISTAG=ISTAG*]
60 TO &0 .
E6 IFEEVINCEIFZVINC (I =11 ol ToaDo0l tANDW(ISTAF uEQ 1) AND{ICOMP.EQ.T) )
1 WRITE(14,1403 XONCEY,YONCI} ,VINC{I} XMACH(I),PSOPT(I}
TECEVINCUIDSVINCI(TI—1} oL Tu0.0}eAND . CESTAF EQ.O).AND.EICOMP.EQ.1Y
1 WRITE(l8,140) XON(I),YONGI),VCOH(I;.CHACH(I),PSBPTC(I!
ISTAFC1
60 CONTEINUE
REMIND 14
IF(ISTAF.EQ.12 ISTAGTISTAG+]
WRITEt13,150) ISTAG
B0 65 I=1.ISTAG
READ{1G,X40) DIWMDUM
WRITE(13,140) DIMDUM
65 CONTINUE
REWIND 13
RETURN
C =¥ %FORMATS k0%
95 FORMAT(IHI)
100 FORMAT(IH1,10X,"LOWFR SHROUD * o /,10X ,*ON-BODY POINTS®)
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INE FORMATOA,2X, ' T% TRy X 1, 10X, "Y1, 11X, 557, 11X, VINCY X, TMACH" ,8X,

1 TCP' 6%, YPS/PT /)
106 FORPATL/4 2%, T¢, 7%, "X " 411"V 11X, 'S Yy 11X, TV.COHT 0K, 1YBAR® 48,
1 THACH  y8X g TCP % 46Xy *RB/RT" 4 3%, "PS/PT"y/)

112 FORMAT{TIY,LP&EL12,%,0PFR.UL

115 FGRFATIIHrIP7F12-3,UP2F8 o)

129 FﬂRHATilH].lDX.'HQB‘ /410X, "ON~PODY POINTSYS

1356 FCRMAT(1H1,10%,?UPPFR SHROUD®,/,10X, ON-EODY FOINTS?)

14 EORKATLOPSHF1IG.N)

150 FORMAT(I3)

168 FURHAT(I,ZX.'ON—BGDY SUPERSONIC VELOCITY CORRECTION START, 1Y
1 "I oz *,1t,/)

173 FORMATIZX, *SUPERSONTC VELOC]TY GORRECTION STOP, I = "IHII)
ENG
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SLEPCUTTNE OFBDY
CPKYON /COOED/ XON(7ODY,YONCTCO)XOFF {2003 YOFF (2001 ,54¢7001,

1 . sit7ooy, XTEST.XTESTI.xTﬁSTz.YCL.YCU YCL1eYCLZ24YCULS'
YCLU24XR1I,XR2 4 XRH,YR] ¢sYR24YPH,CUTOFY ,CUTOFZ,CUTOFH,

2 FLND ,ANGI7UD),ARt7PD)|AR0FFt?Un)

CCMMGN FCOUTZ NTaNST14NH NP, TW NX HND ICOMP, K NXHIT KXHIZ MNXHIZ,
1 NST2,NST3,N5T7, NPPR!?G! IRAKtzﬂy,FJ.uz.ICoupl 1pL,
2 THUB

CCMMON 2CONDIT/ TIOTAL,PT,PKTAT,TSTAT,PSTATC,ATDTAL.PTC.RHOST,
1 RHOTOT ¢ ASTATQCINF -

cCHMON ZSOLUTS VBARCTOD) ,VEBAROIZOO) ,VINCITD0),VXINC(2002,

VYINC(200) ,RHOR(T00) yREORTL70D),RHOBROLZ00Y

VCPH{TOD) oRECOT(200) 4 YREL25G0 Y + VRECOKL200Y

VXCOMIZODY,VYCOM{Z00Y, TRE TA(200),PSOPTCL(TCO) »

PsoPrtTDDl..PACHtTUDx,xnacutTGn!,CPItruu!.CPCt?GDl.

RHOT {700}

CeMraN sSOoLuTn/ PSOFPC(200) PSCFP {2007 ,CMACO (200 ,XHACO(200),
RHOCT (2001

COMMOM/PICT/VPERTH XX o XMINGEXEP 4¥Y , YHIN y ORDZERSTOF aL,AAAA

o e A L o o - o e il ke T Y o e e Sk T T T 2 g ———— -

LN - P

[

THI‘ SUPDOUTINF CALCULATES OFF=-BOOY PROPERTIES

P IFENSION uTOT(Sg!.YINI(ZUU).RV(ZUD!.BFRAEIZUG)
WEITE(E,1Y

OC 16 1 =1,.NP

VOONC = Q. Z#(VRECOM{IM/ATOTALI**2

VOON = D.2*{VRELTI/ATOTAL b2

TF[VCONCWGTele0) PSOFFLLIY = D,0

TF{VCONC .GT.1.0¥ CHACOLI) = 99940
TFEYCON.GT1.0) XHATOLIT) = 29%,.C
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IF(VCONLGTo140) PSOFPLI) = (a0
IFtVCONLGT.1.0) RHOOL(IY = 2008.0
FFL{VCONC.6T.140)¢AND . {VCONGT1.093 GO TO 10
IF{VCONC.GT.1.0) GO TO §
PSOFPCIIY = (1.0-¥CONCI*%3,5
CHACO(T) = ?RECOHIIIIATOTALISQRT(I.O-UCONC)
IF(YCONGT.1.,0} 60 7O 18-
S PSOFP(I} = (1.0-D.5«RHOTOTHVRE(I}##2/PT})
XPACO (I} = VRE{I}/ZATOTAL/SORT(1.0~VCON )
10 CONTINUE
D0 SO IT1,K
IFII.EQ.1} NPH = NPPRI1)
IF{1.EQeL) NPL = 1
IF(TI.FQ.1} J3 = NPH
I1 = NPPRII-I}+1
20 DO 30 J=2,K
IF{I.NE.d) GO TO 30
NPL = II
NPH = NPPR{J}=NPPR[J-11
J3 = NPPR(J}
30 CONTINUE
TRAK RAKE IS UPSTREAM OF BODY
RAKE IS ON LOVER EXTENDED LIP
RAKE IS COMPLETELY IN INLET UPSTREAM OF HUB
RAKE 15 DOMNSTREAM OF AND ABOVE HUB
RAKE IS5 DOWNSTREAM OF AND BELOW HUB
RAKE IS OUTSIDE AND BELOW INLET
RAKE IS OUTSIDE AND ABOVE INLET
THEAL = G0 .
THEAH = 0.0
IF{TRAK(I).EQ.1) GO TO 60
IF(IRAK(I)LED.2) 6D TO 60
IFCIRAK(IYEQ.3) GO TOQ 70
IFCIRAK{TI}EQ.4} GO TO Bo
IFCIRAKLI}.EQ.5) GO To 90
IF(IRAK IV .EQ.6) 50 TO 2210
IF{IRAKLI 3 4EQa7) GO TO 230
40 WRITEC6,500) I
TFUICOMP LEQaC? WRITE(64521)
IF!ICOHP.EO.!! MRTTEC6,522)
DO 45 L = NPL,d3
LL = LxNPL+1
YINT(LLY ZYOFF(L)
IFUICOMPLEQ.D} RYELL) = VXINCCLI*RHOTOT
RHOZ(PSOFPCUILI*®{14/] o))
IF(TCOMP.EQ.1) RVELLS = VXLOMEL)4RHORRHOTOT
85 CONTINUE
CALL INTEGCRV,YINT MTOT(I},LE)
L1 = NPL+]
Do up LT LI.J3
L T L-NPLe]
CALL INTEGCRV,YINT,W,LL}
WFRACILLY = N/WTQT{I}
46 CONTINUE
WFRAC(TS
Do 3100 N

WP TE W N e

ok orn

¥PL,J3

nn
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MW = N-NPL+1
1F(ICOMP<EQeD} WRITE(6,5503 NW,XOFFIN),YOFF (N),VXINCIN),VYINCINY,
1 VREINY ,THETA (N} ,XHACOEN} yPSOFP (N}, WFRAC (NW)
IFUICOHP .EQ.1} MRITEL6,5681 N XOFFENI,YOFF (NJ,UXCOMINI,UYCOMIND,
1 VRECOM{N] 4 THETA(N) ;VBAROCNJ ,CHACOINY ,RBOOTENI,PSOFPCIND ,WFRACENW)
100 CONTINUE :
60 TO 50
60 WRITE 6,500} I
IF(ICOHP .EQ.0) HRITE(&,521}
TF(ICOMP.EQ.1} WRITEL6,522) g
DO 110 T10B = NXHI1,NS} :
IF{(XOFF{NPL) .GE-XONCI10)]-AND. (XOFF ENPL FoLToXONET10#1 35} THEAL =
1 ANG(T1O?
110 COMTINUE

CALL INTER3EXON,N1HIIqNSl,XGFFlNPLi,VINTil!,VLC.VLIqROCgVBL,

1 CHL 4 XML +PL,PIL]

VEIX = VLI*COS{THEAL} T
YEIY = VEI*SINUTHEAL)

YLCX = VLC=COS(THEAL}

vLCY VLCASINITHEAL)
THEAL = THEAL*180.0/3.141592654
IF{ICOMP.EQ.O} RVELY = VLIXHRHOTOT
TFETCOMPL.EQ.13 RVE1} = VLCX®#PL#¥%Ll./144)3*RHOTOT
DO 128 L = NPL,J3
NW = L-NPL+2
YINTINKD = YOQFF L)
IFCICOMP.EQ.OF RVENUY = VXINCI(L}SRHOTOT
RHO={PSOFPCILY**{]le/184)1}
IF(ICOMP.EQ.1) RVINM) = RHOxVXCOMELI*RHOTOT
120 CoNTINUE .
121 X3 = G.0
CALL TNTEGIRV YINTLWTOTKI) NWY
TF{ICOHMP.EQ.OY WRYITELH,5301) XOFFANPLY JYINTI1) WLIX VLIV 4VLI2THEAL,
1 XML 4PIL X3
IFLICOMP:EQ.1Y WRITELE,540} XUFF(NPL),YiNTtl},VLCX,VLCY,VLC,THEAL.
1 VBL 4CML ,ROC,PL X3
00 1320 L-NPL4J3
LE = L-NPL+2
CALL INTEGIRV,YINT,W,LL]
L1 = E-NPL+1
WFRACILIY = U/WTOTEIR
IF(ICOMP.EQ.D) WRITEL&,550F L1sXOFF L), YOFF (LY, VXTNC(L)VYINCILT,
1 vRE(L).?HET#(L),xHACO{Ll.PSOFP(L).HFRAC(Ll)
IF(ICOHP ,EQ,.1) WRITELG,560) Ll.XOFF(L),vOFF(LI,VXCOH£Ll.VYCOH!L),
1 VRECOH‘L!,THETA(L),VB&RO(L},CMACD(LI.EBOUT(LI,PSOFPCtLI,
2 WERACIELY)
130 CONTINUE . .
Ggo TO 50 !
70 DO 140 T1g = NXHI1.NS1
1F((XOFF(NPL!.GE.XONtllul!.AND.EXGFF(NPL).LT.XON(IIDillll THEAL
1 ANGEILO0)
140 CONTINUE
NMS = NH+]
DO 150 I10 = NNSeNXHI3
IF!tXﬂFF(NPL}.LE.!OntilD)!.ﬁMD.IiOFF(NPLl.ET.XONtI!ﬂ*l?!) THEAH
ANGEI1D)Y .

k]

1
150 CONTINUE
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165

170
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NHI ="NPH+2

CALL Inrskstxon,NXqu,Nsl,xochule,TINTtll.VLC.VLI.Rnc;UBL.
1 CHL yXMLPL,FIL) ‘

CALL INTEnstxoufuus.anls,onFeNPL),qurcuHrr.ﬁuc,vur,Rocu.

1 VBU s CHUXHUT ,PULPIU)
VUC = -yuc :

vUI - —-vyr

VEIX = VYLI*COS(THEAL!}

VLIY = VELI=SIN{THEAL}

VECX = VLC*COSETHEAL)

VLCY = 'yLC*SINCTHEALY

VUIX = YUI*COS{THEAH) .

VUIY = VUILSIN(THEAH]

VUCX = YUC*COStTHEAH)

VUCY = VUCESIN(THDAM)

THEAL = THEAL®18D.0/3.T41597654

THEAH = THEAH®180.073.14159265y
WRITE{6,500) I
IFLICOMP.ED.O) WRITE(6L,521)
IFCICOMPLEQ.TT WRITE(6,522) . ..
ITP{ICOHPLEQ.IIRVIL} = VECXSPL** 1./ .84 ¥ RHOTOT
IF(TCOMP.EQvQIRVII} = VLIX#RHOTOT
IF{TCOMPL.EQWOIRVINHII = VUTX*RHOTOT
IF(TGOMPWEQw 1IRVENHI} = VUCX*PURRCI./1.4 }5RHOTOT
DG 165 L = 'NPL,J3 -
LL = L—NPL+?2
IF(ICOMPJEQ.D) RVELLY = WXINCILI#RHOTOT
YINTILLY =YOFFELY}
RHOSAPSOFPCL Yol . 71%81)
IFCICOMPLEQ.1Y RVILL) = VXCOMIL)I*RHOSRHOTOT
CONTINYE
NWZLL
IRT=NPPRET} . C ey
Ir::IpnwzIJ.Eo.q1.Ann.cxorrtiaru.Lr.XON(uxﬁls))r 60 TO ¥z}
X3=Da.0
CALL INTEGURV,YINT,UTOT(I),NH]) . .
IF(ICOMP.£Q.01 WRITE(6,530}) xOFF(NPLI,VINTEI}1VL1:.VLIV;VLI;TH51L.
1 XML ,PIL %3 . L .
TFLICOMP LEQul) WRITE16,540) XOFF(NPLI,YINTi1)sVLCX ,VLEY,VEe, THEAL,
1 VBL ,CML 4 ROC ,,PL; X3
00 Y70 L = NPL,J3
LL = L-NPL3Z
CALL INTEGERY,YINT4WaLL?
11 = L-NPL+1
WFRACILYIY = w/uToY i) ) ,
IF{ICOMP.EQ.Q)} WRITE{&63550) L1, XOFF €LY, YOFFRL), VXINCELYjVYINCIL},
1 vatLl,THETAcL;,xuncoeL},PstPtL:;Hanctg1J -
IFCICOMPLEQ.1) WRITE(6;560) L1,XOFFEL),YOFFEL T, VXCOMCLi,VYCONEL] S
1 VREcoHitl,THErh(Lx,veiéorL:.cuncucL).REDOTtL),PSOFPcrt:.
2 WFRAC(LI} :
CONTINUE
LIZL1+1
WFRAC(LI) =1,0 L . )
IFIICOMP.EQ4DF WRITE(6,530} xur?tnPLx.vzmrtnnx:,Vsz.UUIV,vur,
1 THEAH , XMUY ,PIU,MFRAC(LT) . .
IFUICOMPWEQa1) WRITE(6;540) XOFF(NPL}.VINTtNHl),VUCX,VUCY;UUc,
1 THE &4 , VBU , CHU,ROCU . PU . HFRACIL 1)
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60 TO 5O
B0 NTI = NH - .
DO 180 11g = NXHIZ,NT1
IFCEXOFF{NPLYJGEXONC{T103) JAND . €XOFF (NPL I LT XONCIJO+1)) ) THEAL
1 ANGLILIO) .
180 CONTINUE -
NNN = NH+1
DO 190 Ilp = NNN,NYXHIZ
IFCCXOFF (NPL}.LE«XON{I10}) . AND.{XOFF (NPLJ.GT.XONCTI0+133}2 THEAH =
1 ANGET1IO)
190 CONTINUE
NHI = NPH+2
CALL INTER3(XON.NXHIZ.NT1 XOFF(NPLI o YINT (1) oVLC,VLT4ROCyVELS
1 CHML +XHL ,PL ,PIL} .
CALL INTER3(XON.NNN,NXHI3,XOFF(NPL),YINT(NHII,VUC,VUI,ROCU,
1 VBU sCHU o XMUT , PULPTU}
GO TO 160
90 DO 200 110 =NXHII,NS1
IFCCXOFF{NPL] oGE WX ONET 10 Y s AND {XOFF (NPLJ LT XONCEIO+IR} T THEAL
1 ANGIT1IOD}
200 CONTINUE
NHN = NS1+1
DO 210 T10 = NNM,NXHI2
IFCEXOFF CNPLYLE ,XONCI103) LAND . EXOFF{NPLF.GT.XON{IIG+1}¥)}} THEAH
. 1 ANG(I10}
210 CONTINUE
NH1 = NPH=»2
CALL INTERICXONyNXHIL yNSIs XOFF(NPLYsYINT (1) 4VLC VLI +ROC,VEBLy

1 CHL ¢ XHL ,PL ,PIL}

CALL INTER3(XONJNNN¢NXHIZ XOFFINPL)Y ,YINT (NH1),VUC,VUI ,ROCU,
1 VEBUyCHU»XMUT4PULPIU}

Go TO 180

220 DO 221 110 = 1,NXHIL
TFLCXOFFANPL Y oLE « XONCTIO}) o ANDW (XOFF (NPL JuGT«XON{YIO+13}Y THEAH =
1 ANGIZO}
221 CONTINUE
MRITE(645007 I
IF{ICOMP.EQ.DY WRTITELS,521)
IF(TICOMP . EQ.1} WRITE(6,522)
NH1 = NPH+1
CALL INTER3ILXOM,1, NXHT1,XOFFINPLY,YINTENHI3,VUC,VUI,ROCU,

I VEBU 4 CHUXMUTI,PU,PILY
IFIICOMP.EQ.0Y RYINH1IY = —VUISCOSI(THEAHY2ZRHOTOT
TF{ICOMP«EG.1IY RVINHIY = -VUCSCOSC(THEAHIPU*>L1./1.48*RHOTOT
VUIX = —VWUI*COS(THEAH}
VULY = —yUI*SINETHEAH}
YUY = =VUCHCOS{THEAH)
VUCY = -VUC*SIN{THEAH)
VYUI = =~VUE
vuc = =Vuc

THEAH = THEAH=*180.0/3+.141592654

D0 222 J4J T NPL,.J3

J1 = JJ-NPL +1

IF{TJCOMPLEQ.O0} RV{JL) = UXINCC(JJI2RHOTOT
RHOZtPSOFPCIJJSI*F(1./1.01)

IF{TCOMP.EQ.1) RV(J1} = RHO=VXCOM(JIFSRHOTOY
YINTA{JH1) = YOFF(JU}
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CONTINUE :

CALL INTEGURY,YINTNTDTF{I} ,NHL}
DO 223 4 = NPL,J3

JI = J-NPL+2

CALL INTEGULRY,YINT W, J1}
WFRAC{UY) = W/NTOTC(T)

WFRACt1Y = p.p

JZ =JI-1
IFLICOMP.EQ.D) WRITE(6,550) JZyXOFF €U} oY OFF (SN o WXINC{JSY g VYINCEd ) p
1 VRELJ) s THETA €S} o XHACO KU 4PSOFP (J} 3 WFRACLJZ Y

IFCICOMP.EQ.1) WRITEL6,5603 J2,XOFF (3, YOFF LI VXCOM{IIpVYCOH (U3 s
IVRECOMIJR yTHETACIE pVBARDCI ) sCHACO (B 4REO 0TI JPSOFPC (U RFRAC{J2T
CONTINUE ' ‘

J2 =J2+1 -
IFCICOMP.EQ.D) WRITE(6,5501 J2,XO0FFENPL) ,YINTUNHI) ,2VUTX,VUIY,YUT,
1 THEAH yXMUI ,PIU, WFRAC (.12} .
IFCICOMPLEQ.1) WRITFU6,560) J2,XOFFENPL) ,YINTENHIT ,VUCX,VUCY ,YUC,
1 THEAH , VBUCMUSROCU 4P, WFRAC L2 }-

GO TO 50

WRITEt6,500) I

IF{ICOMP.EQ.O} WRITEL(6,521)

TFLICOMP.EQ.1) WRITE(G.522)

DO 231 I1g = NXHIZ,NT

TFCCXOFF INPL)LGELXON(I10} ) oAND. (XOFF (NPL JLToXON(T10+13)) THEAL =
1 ) ANGLILIOY -

CONTINUE

NHI = NPH+1

CALL INTERI(XON,NXHIZ3NT ,XOFFENPLYyYINT €1),VLC,VLI4ROCSVEL,
1 CML 4 XML,PL ,PIL)

VLIX = VLI+COStTHEAL}

VLIY = VLI*SINCTHEAL}

YLCX = VLCHCOS{THEAL}

VICY = VLC®SIN{THEAL}

THEAL = THEAL*1g0.0/3.151592654

IF(ICOMP.EQWO) AVI1) = VLIX2RyOTOT .

IF(ICOMP .EQalY RVI1) = VLCX#*PL®2(1.71.4 1 2RHOTOT

DO 232 J = NPL,J3

J1 = J-NPL+Z

IFCICOMP.EQO? RVEU1Y = VXINC(JIXRHOTOT

RHOT{PSOFPClJF4%{1,/1 45}

IFCICOMPLEQsI)} RV(J1) = RHOSVXCOM(J)IXRHOTOT

YINTEJI) = YOFF{J}

CONTINUE

CALYL INTEGARV,YINT,WTOT(I},NHIT

WFRAC(1) = D.OQ

TFCICOMPLEQ.O} WRITEC6,530F XOFFUNPL) ,YINT (11 VLIX oVLIYoVLT,THEAL,

1 XML yPILyWFRAC(1)
IFtICOMP.EQ.1} WRITELG,540) XOFFINPL)Y,YINT(1} ,WECX 4VLCY4VEC, THEAL,
1 VBLsCHL +ROCPL 4NFRAC[L)

DO 233 J = NPL,J3

J1 = J-NPLeZ

CALL INTEGIRV,YINT,W,.t1}

WFRACISTIY = W/WTOTII)

Jz2 = Ji-1

IFtICOMP.EQ.OY NRIFE(H,550) JEZPXOFF (JY ¢ YOFF (J ) ¥XINCIJI$VYINC(S),
1 VREGJI 4 THETA (U s XMACO (L) ,PSOFP (LY ,WFRAC {J1)

IF(ICOMP.EQ.1) WRITE(G6,5607 JZyXOFF €Y yYOFF (J IV XCOMIJILVYCOM(JY
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1 VRECOH{JJ,THETA(J),VBAPD(J),CHACO(JI.RBOOY(JS,PSOFPctdi,HFRACtJI)
23% CONTINUE -
50 CONTINUE
C THE FOLLOWING CALCULATES INTEGRATED RAMKE WEIGHT FLOW DATA
WRITE(6+5T707 i
DO Za0 I=1.K : .
UTOTLTY = WTOT(II®32.178/12.0
IF(J«EGQ.1% NPL = 1
TFEI.NE.1} NPL = NPPRUI-1} + 1
I9 = NPPRII}
IF(IRAK{TY.EQ,1¥ AREA = YoFFLI9}-YOFFINPL}
IFEIRAK(IILEQa2F CALL INTER (XON,YON+NXHT I ,HST3I, XOFF(NPLF,YL]
IF(IRAKtTY.EQ.2Y AREA = YOFF(I9)-YL
1F(I1RAK(II.EQ.3!.DR.(IRAK(IIJEQ.#).OR.‘IPAK(II.EO.S)I AREA =
1 AROFFINPL}
IFLIRAKLTILEQ.G) CALL INTEREXON 4 ¥ON gNXHI 2o NH o XOFF ENPL 1LY
IF(l:RAH51:.Eo.ua.nnn.txoprt191.LT.!3N(NXH1311} AREACZYOFF(IOI-Y
IF(TRAKC(I)«EQ,63 CALL INTERCXONyYONy1l, . NXHI1,XOFF(NFLY,YH?}
{FCTRAKCI)EQ-61 AREA = YH-YOFFENPLI]
IFL{IRAKLI}4EQ.T} CALL INTERCXON,YON NXHIZ,NT, XOFFCNPLIHYL)
IF{TRAK(T}.EQ.7) AREA = YQFFUI9}-YL
wnoTCA = uTOT(IiIAREA*lz.UﬁSORTtTTOTALISlB.&T)JPTC#2116.23
EH:D.O
235 EF = 85 .3BUBREN/ {10+ 0. Z+ERFEMI#3 . D-HDOTLA
DFDH = 85.33u81(1.U+U.ZtEH*EMI**S-O*Il.U—1-2#EH#EHI(1-D*D-Z*EH*EM)
1 3
EM = EMN-EF/DFDM
TFUARS{EF/DFDM/ (EM*EF /OFDH)) 6T.0.01F 60 T0 235 °
WRITE (6,5807% I,onFtNPL:.IRAK(Il,UTGqul.HDUTCA.EH
IF (XOFF ENPLY.EQ.XTEST) EMSTOR=EM
288 CONTINUE
RETURN
C #xueRFORMATSHS®%¥
1 FORMAT(1HL)
500 FORMATUZ///+10%, "RAKE NUHBER *,123
521 FURHAT(/,zx,'I',sx,'x-,xex.'v',ex,-vx-,9x,'vv',9x.-vns-.7x.'TH51A'

1 gﬁx,'ﬁACH',sx,'PS!PT',QX;'HFkACT"f)
522 FDRHAT(!,ZX,'I'.GX.'X',IB!.'V‘,gx,'VX',9!,'VY',9X.'VRE';?X,'THETA'
1 ,TX"VBL"TX"HACH',GX,'HBIRT‘,SX,'PSIPT',qx,'UFRﬂCT'g/l

530 FGRHATGQ!,1PTE11-3,UPFS.Q,lPElI-S}

548 FORHAT(HXglPBE11.3,UPZFB.&.IPE!1-3I

550 FURHATEIQ,1P7E11-3|DPF8.4,1PE11.31

S60 FnRHATEIH,1P8E11-3'UPZFB.H.IPEII-S)

570 FORMAT(// /510X, "RAKE WEIGHT FLOW OATA',II.KX,'I',BX,'X‘,HX,‘IRAK‘.
1 ﬂx,'UDOT',lUX"Hﬂﬁch'anv'"ﬁCH'vfl

580 FORHAT(IH,SX,UPFB.Q,IQ,1P3EIQ-51
END .
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SUERONUTINE VBARITIVRAP,ATOTAL,RHOTOT RHOBARY)
IS SUPPOUTINE ITERATIVELY CALCULATES RHORaAF

VCRIT = ATOTAL/ZSQPT{1.2)

I=C .

VGUFS = yBAP

WCUESE = AyGUES/ATOTAL I*%2

A T L1.0=0.2%YGUESA.

= A -VGUESA . E
VCOPP - (VRAR-A%%2 R VWOUHESI/{A+%k].S52B)+YGUES
IFGAEQIIUCO“P-VGUFS!IVconfi.LT.D.OG?l) 6O T0 18
1 z1+)

IFCVCAHP LGE L VCR1ITY VCOMP = (L.Ex{VGUES + VCRIT)
VEUFS = vCOomp

IFtIT.CT.22) €0 1O 15

GO TG 12 .

PHOE AT = {1.P=-D.2%{VCOHP/ATOTALI*%2 ) 0k2, 5&RHOTOT
JFLI«CTacl) WRITE(G92E) VPAP,VCOMP,RHORAR -
IFLI.FT,.20) VPAR = VCOMP2RHOBAR/JRHOGTOT

RETURN

C #2334 FOPPATS hawis -

2%

FORFAT(1HD,*Y EXCFEDS 20 ITERATIONS FOR RHORAR® ,SX,*VEAR = *
IPEIT 342X YVCOMP = *,IPE1D.3,2X, "RHOBAR = *,1PE1G.3,/,
' VEAR HAS BEEN REDUCED TO YCOMP*RFOBAR/RHOTOT, WHERE *
TWCOMP = VERTTICALT)

bl B b

Fto
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. SUERDUTIKE INTEPIA B¢ N14NZ4( D1

THIS SUBPOUTINC INTERPOLATES APRAY “A® FOR THE VALUE “'C" |
AND RETURNS IN *D" THE CORRLSPORDING VALUE FROM ™B".

DIFENSION XOTCOILY(TEG),201),PL])
N = hZ2-N1+]
DO 1€ Iz1,N
XAIIZAINL+T-1}
Y{I)ISF{N1+I-1}
1L COMTINUE
CApL SORTXYIX,Y . .N?
DCe 15 I=14N
KTI
IFLc-%IIV) 26,204,156
1% CONTFINUE
7w = Y(K)
G6C¢ TG 3T .
25 IF(F.TQe1l) SO T0 35
IF(K.FQaN} K=N-1
IFIX{KYLEQ X IK+1}) KZK~1
Rl = (C-X(KII*(C-XEK+ 111/ IXIR-1)I=XtKIIALX(K-1}=X1K+12]}
W2 'GC-X(K*IE}#(C—XCK+1)II!x(K)—X(K-l))llxtK)-XtK+11)
WZ !C—KlK-lI)*(C-!!K)ll(XtK*l)-X(K-lr)f(xthll-X(Kll
L = Y(R-13=W14V{KI*UZ«Y(K+1}5U3
RETURNM
[l A3 ]
RETUPHN
ENC

A b
L1 ]
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SUEROUTINE SORTXY{X,Y,NPTS)
c
€ THIS SURFOUYTINF SORTS "X™ INTO ASCENDING OROER
c .
DTHENSION X€3I[0),Y {300}
N = NPTS. . .
Nt oz ve)
DO 12 KT = 1,NN
YHIK = X(KT)
Jan = K7
JKL = K7+]
BC 20 JK = JKL,N
IFCXMTN-X(JKY} 20427425
25 XPIN = ¥(JK}
JAD = JK
PL CCRTIMUE
YVIN = Y{J&M)
X{JADLY = X(KT)
Y(JRAD) = Y{KT)
XIKTI = ¥HIN
Y(KT} = YMIW
1T COKTITUE
RETUBN
ERND
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SUEROUTINE INTERZtI14T2,A4B4C4D4E,F,46)

COMMON FCOORD/ XON(TCO,YON(TGOV 4 XOFF (20U, YOFFL2G0).SITDD),
SlITDU!;xTEST.xJESTl1!TEST?.YCL,YCU,YCLi.YCLZ.YCUl.
YEUZ s XRL,XR2,XRHYR] s ¥YR2 4 YRH4CUTOR1 4CUTOFZ2,CUTOFH,
ELND ;ANG L7 L) AR [TCC) 4 ARQFF(2E7Y

COMMON SYFLOC/ Vl(Tts!,VZITLL!.V3|7E0).Vﬂ(TDOJ.VSI?CD}.VleZDU?'

1N ) =

1 VX U200, ¥3XI2063, vuXi200),VSX (2003 ,¥1Y (20N,
2 V2Y (2001, V3Y(200),vuYL2C01,4V5Y (2DD)
COMMOM FCOUT/ NToNS14NH NP IWsNXsKNDICOMP K yRXHI] JNXHTIZ JNXHIZ,
1 NET 2, NSTE,NSTT7NPPRI3(),IRAK(3 I, M1 w2, ICOMF1,TFL,
Z THUEB

[ mermmmmmmr o e e e AR E e e Ee A e . T = s S Ssmm s s s e ———
CALL INTFRIXON,YON,T1,12,A,F}
CALL INTER{YONGV1s41141254,C)
CALL INTER(XON,V2,I1,1I2,4,0)
CALL INTER{YON,V3,T1,12,A,F)
CALL TNTERU(YXON,V44Y14124A4F1} -
TF{IHUE.NE,. ™) CALL INTER(XOMN,V5,I11,124A,6)
JE(TIHUBL,EC.™) =940
RETURN
el
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SUERQUTTINE INTER3I(A+I19I24CyDyELF4H,P,0,R,52,T)

COMMON /COOPD/ xDNf?Dn’rVONITED}'XOFF‘ZQC),YDFF{ZOE},S'?C“'|
51(7001.XTEST,XTESTI'xTEST2'YCL.YCU.YCLI.YCLz.!CUl.
YCU2|XPI|¥92;XPHgTRl,YRZ;YPH;CUTOFI.CUTOFZ'CUTOFHQ
ELND|ANG|TGU’1AR(TBUi!AROFFIZfC)

COMMOY /S0LUT/S VEAR(7FL’1UBAROt2nUT,V1NClTEE)'UK!thsz,.

VYINC‘?QU’lRHOPtTBG'1RBQPT{7JG};RHOBOIZUD)'

VCOM(TCC),RBOOT(20D) ,VRE(2ED),YRECOF (200},

VXrO"(ZEn'IVYCOH‘ZB:!TTHgTﬂfZCf)|PSOPTC|TGﬁ)’

PSOPT[TDU)|CHACHlTDC"XHACN(TBE}'CPI|TUD}gCPC¢7EE)'

RHOTITCD) .

C = rceme e T T e e N e e s m—————

DIMENSION AC(T%W)

CALL INTUERUCA,YON, J1412:C4D}
CALL INTFR{A,VCOM, 11,12,C,E}
CALL INTERTAGVINCy JY14T24C4F2
CALL INTERIA,RBORT J1,12,C,H)
CAML INTER(B,VBAR, T11412,C4P2
CALlL TNTER{ALCHACH,11,I2,C,0}

CALL TNTFRIA,XMACH,T1,I2,C,R)
CALL INTEPILA,PSOPTEGI1,724C4+52)
CALL INTER{M,PS50PT, I1,72,C,T}
RETURY

EtD

e P =

[T, IF I PURN
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R Quas 18
SUEROUTINE INTEGEB,A,C.II IZ?
C - . .
¢ TH1S SUEPQUTINF IS A TRAPEZOIDRAL INTEGPATION ROUTINE
[od
DIMENSION ACTCDI,,® (70O}
SIM = [eud -
pe 1 I=2,11 .
SUK =SU1’+La"-*|BiIl4F(T'l)l*‘A(I)-hl!—l))
17, CONTIMUE :
C = 51U~
PETURMN
END
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SLEROVTINE CALTIT .

COMMGL/VELOC/ V1{T00) $VZLTETsVI(TOD,VULTCO) ,w5LTCE)»VIXE2D0),

1 NZXI250,VIX(P250) ,VUX{200) ,VEX (2003, V1Y {200,

2 VZY {20002 ¥3Y (20l F,V4Y (Z0E) f¥5Y 20D

COMVMON/ETICT/VPEPTIN , XX ¢ XHIN EXEP,YY, YHIN, OPD,EFSTOR AL, ARAR

COMMOR ZCOOBDS XON{TGC R« YON{TE0) 4 XOFF(202Y,YOFFEZ0L0), S(7E0),
EIUT7C0YXTEST XTESTY ¢ XTESTZ, YCLYCU,YCL1,¥YCLZ,YCU ],
YCUZXRIsXR2yXRHyYR1 YR, YRH,CUTOF1,CUTOF2,CUTOFH,
FLHD LANGLTDL) 4 BRET™0) 4 AROFF{200)

COMPON FCOUTS NTeNS1yNHgNP yTH N KND o TCOHP Ky KXHT 1, NXHT24NXHT 3y
NST2 NSTILNSTT NPPRIZLIJTRAKLIC) M1 4H2,ICOMPT4IFL,

Y IHUB .

COMMOMZSOLUTS VBAR(TCCIYRAROL2CD),VINC(TIND), VXINCIZD0),

[PYRLNI

1 VYLNC!ESE’gPHOB(T?Di.RBDRT(733].RH?EOI?DGI'
2 __UCUM(7U§].PBOUT(2TU)1VREI?ZD?.VRECOHIZQG].
2 VXCOH(?EO!,VYCDF(ZDU).THETA(Z"C),PSDPTCl?EE’,
Ll PSODTITOQS,CFECE|7901'IMACHCTQQ);EPI(TDC)gCPCI?ﬁC)g
5 RHOTI(TGLD}
c 1
PP RS T R s a -

C THIS SUGPQUTINF TITLES THE PLOTS OF PS/PT AND MACH NUMBER V5 S
C
DIPEACION BNU2) (AD101 ) RO2(2)4BTI3) ,BT201DBTITI124XE30),Y{30),
1 BT1(3}
DETF A AR, ACADLAEFYANGLES""VINF TV, "MACH =%,°AT X =%,
g sscaLg=*/s
NEITE SCAYUPFEP ", 'SHROUD®/
Peie RLL/Y HUE Y/
GATE ®C2/7'LOWER "o *SHPOUD®/
CaTa FT/*INNER ®oYSURFACT,'E
GATA FTL/YOUTER *,"SURFAC®,"E
¢ATA ETZ/YSREF =%/
CeTe STIT/ </SKEF*/
IF(IFL.T0.121°GO TO &F
IH Z .7
133 12
HF .25
peC 17T I = 1,.1°
XLI) = P
17 CONTINUE
Y1) T 1.0
DR 2.1 = 1,19,8
X{1) = 176G
XEI+13 = 3T
2% CONTINUE

1

K =1 .
DG L 124197
KT+l

YII1 = 1..C*¥
YII+1) = I.0%X
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CONTINUE

CALL PLOTID.Gs1.0¢3)

DO 40 IZ 1,19,2

CALL PLOTHUXC(IY,Y(Y},2)

CALL PLOTIX{I+1},¥YU(T+1),3)

CONTINDE .

CALL PLOTULC.CylRW042)

CALL PLOT(1,L,C.0,3)

DO 50 IZ1+¢1942

CALL PLOTEYI(IY4X{TI),.2)

CALL PLOTUY{I+1),X({T+1},3)

CONTINUE

CALL PLOTU(1P.04Ca0,42)

CALL PEOTUO,D,C.J¢3)

A= T.l N

B = 1.3 :

TFEIPLLEO.L1)Y CALL SYMPOL{A,B,HE,BD2,TH 12}
IFIIPLeEC«2) CALL SYMROL{A R4HE 4BD14THeR}
TFUIPLLEQ.3) CALL SYMPOL(A,B.HE.BD, TH,12)
TF{IPL+EQ.+2) KO TO 55

AZBel .

RIE,3

HE = [,15

CALL SYMIOL(ABsHEs14THe~1)

AZE .5

B2 .2 .

CALL SYMBOL{AWBJHE ¢234THy -1}

AZE .8

CALL SYMROL(ALB,HE,"T,TH,18)

AZ6el ) .

E=-7.8

CALL SYHZROL (ALBHE 42, THy~11}

AZG .5

BR=7 47

CALL SYMBOL (A B yHE 92343 THy -1}

Ah .k

CALL SYMHOL (ALB,HE 4RTI,TH, 12}

A=Tal

FI..b

HE=L.”8

CALL SYHROL(ASBWHE 4FT2Z4THs6)

ATB .Y -
IF{IFL.EQ.1} CALL NUMRER(A,B4HE CUTOF},TH,3}
IFCIFLWEQ.2) CALL NUMREREAWRGHE 4CUTOFHTH3)
IF{IPL.EQ.3) CALL NUMBFRU(A,P,HE yCUTOF24TH,3)
Az 465 .

R=3J45 =
HE=C.15% .

CALL SYMBOL(A4BHE yRTIT4TH,86])
GO TO 100

XS5T=L.L

YET=G.0

YSTIZYST

CalL PLOTEXST,YST,3)
IXSINTIXX)

TYZINTLYY)

CALL PLOTUXX,YST,2)
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238

DO 7C I=i1,1Y,2
YST=YST+1.0
CALYL PLOT(XX,YST,3?
CALL PLOT(D.UeYST2)
YSTZYST+1.T
IF(YST«GTaYY) GO TQ TC
CALL PLOT{J.0,Y5T,3}
CALL PLOTIXX,¥ST4+”}

TC CONTINUE
CALL PLOT(G.L4¥YST1,3}
CALL PLOT(S5.0,YY42)
0O 75 1=21,1I%,2
XSTZXST+1.0
CALL PLOTIXST,YY,3}
CALL PLOTIXST La042})
XST=XST+l.0
IF{XST.EBYXX) GO TD 75
CALL PLOT{XST,D.0,3}
CALL PLOTI{XST4YYs2)

75 CCNTINUE )
CALL PLOTIC.D,YST1,43)
PI0=3.141552654/180,C
0O 80 I=14NP
IF(ICOMP.ED.O) GO TO 76
VXS VXTOMLIT)
VYY-VYCOHIT)
VRES=VRECOH(I)
&0 T0 77

e UX-UXINCTTI}
VY-VYIKRCI(T)
VPES=VRE(I)

T7 STZF-VYRES/VPERIN
IF{VX.EQ.0) VX=,.0RQCGDEDD)
ANGLE==STIGN{GL 4y WXI+ATANIVYZYXI/PIO
XPSUXOFFLI Y~ XPINY/EXEP
YP=(YOFF(I)=-Y“IN)/ORD
IF(YP BT e XX o ORaXPoLTu L e laOR.YPGT oYY ORYPLLT 0Ll RO TO 8O
SIZ=HMINL{Y,./214%ST7E4415)
SIZ2=CJZE-D.5%517
XHE ADSXP+YX/VPERIN/SIZE*S5TZ2
YHEADCYP+VY/VPERIR/SI ZE2STZ2
CALL SYMBOQLAIXP YR, 51224 164ANGLEy~-1)
CALE SYMIOL({XHEAD,YHZ AD,S17,2,ANGLE =11}

®i CONTINUE - )
CALL'SYHBOLfXX’oISguog?JQ,ﬁﬂ,gc,bl
CALL BUMBERAXY+1.25 pi e g2y Al gy Ua g 3}
CALL SYMBOLIXX#,15334% 02 ¢AE (e}
CALL NUMBERINX+1425,3.5,52298880A, 04,39
CALL SYMEOLIXX+.15,3.,0.2,AC,%4,46)
CALL NUMBERIXX+1225,342,0s24EMSTORSI,,43)
CALL SYMBOLIXX®e1547e730e?248030 e46)
CALL NUMHERIXX 4142542 474024 XTEST,0.,3)
CALL SYMBOL(XX+alB92eZ4feaZ¢AE4Cuesbh)
CALL NU%BERlxX*l-ZSQZt219-2g¥PFPIN'ﬁ-ﬂ33

1TL .REFTURN
END
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SUBROUTINE PLTERINIZNI1NHI IS K2)

COMMON /CLPLOT/ XPEN,YPEN,NYO,NY,IPFN,XLAPEL(IC).YLABEL(10)

COMMOY fCOORD/ XON(TCCD) ,YONI7COFXOFF (200} ,yOFF(20C),54700),

1 S16T00) g XTEST e XTESTL ¢ XTEST2,YCL,YCU,YCL1,YCL2,YCU1,
2 YOUZ4XR14XR24XEH,YRI,YRZ,YRH ,CUTOF1,LUTOF2,CUTOFH,
3 ELMND ANGLTODY 4 ARITOGY fAROFFLZED

COMPON FCONT/ VO, VS 14 VSZ2yXHC W XHC1 4 XHC2 4 WDOTC,WDOTC1,4WDOTLC2,

i TITLEL3) o VINFLALFAZA,B4Cs0,A1C,A2C4A3C,A4C,ASC,A11),
2 h214A315A8] A0 14A129A224A321AUZyAS24VICVIC14VIC2Z
COMFOMN FCOUT/ NT,MNSI,NHeNP ,TWyNXsKND 3 ICOMP s Ky NXHI I (NXHIZZNXHI3,
1 NSE2, NST3 NsT? NPPRI3OY,IRAK{3IDY M1 M2 ,JCOMP1,IPL,
IHUR

CORMON f50LUT/S UBAR!?DD)yVB#RG!ZUD)'VINCtTﬂD)gVXINCIZGUl,

1 . VYINCUIZOC) yRHOBC(TGD)Y 4 RBORTI70L Y, RHOBOL2C0) ,

Z YCOMUITCO)Y yFPECOT(Z2O0Y y VREL 20 o VRECOMIZDET

3 VXCOR(2DC) ,VYCOK{200) , THETA(250),PSOPTCLZLD),

[ PSOPTITGCC) s CHACHETEG) s XMACHI TSl 4 CPTIL 70D ,CPCHTLEY,
5 RHQI(TEO)

IS SUBROUTINE PLOTS PS/RT AKD MACH NUMBEP VS 5

DIMENSION YDA4},YPDE3) 4 XPLOTLSCD) sYPLOTISCTI,KKK (T PLLIA)
KKK (1)
K¥K (2
KKK t3)
K¥K (1)
KKKIE)
KKK L6)
KKK17}
P(1Y =3.-

P2} 10,0
P(3) =i.0
pPluy =1,0
PI5) Z1E.0
Pi6) =c.5
PL{T7Y Z1l.3
P{g} Z1C.0
P(S) ={.C
PLICY=L, 0
P(11)=0.0
P1121:2C,7
p|131-f.q
PLLINIZOT,
DATA vuc:r.vntzn,vn(s:,van) / TPRESSUT, RE RAT®,'10, PSY,*/PTC *
1 /

1

y
]
-
1
1
N
N11

Il B0 re rEoay ot

DATA YOD{11,YDD{2),Y0D(32/ *LCCAL *,"HACH N',*0. v
on 10 I=1y 4

YLABEL(I) = YDLI)

C ONTINUE .
XLAPEE(1) = TITLE(1}

XLABEL(2) = TITLE(2)}

XLAREL(3} = TITLE(3}

XPEN = 0.3

YPER = L[.G

IPEN =-3

NX6=-18
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NYZ 24
JF(K1.EQ.2) GO TO 3]
Do 2¢ I151,M1

XPLOTII} =S1(NHI+I-1)

PSDPTC(NHI#I i~

JIF(TICoMP.EG.LY YPLOTLIY} = PSDPT(HHI#] ~11

IFUTCONPLEQ.Y) YPLOTIT)
CENTINUE

O 3° To14811 ;
YPLOTINI41) = STI(IS+1-1) |
IFLICOMP LEQ ™) YPLOTINI+T)
IFLICOMP LEQ.1} YPLDT(NI*I)
ConTINUE

6e To 35

TR 32 IT1.ND

XPLGTIL) = SIINHI=T+41)
IF{ICNMPLEO .} YPLOTI]}
TFLICOMPLEQ.1) YPLOT(I)
COeNTINUE

[C 33.I=1,4N11
XPLOTINI+T)-= SLINHI+I1}
TFIICOMPEQ.23 YPLOT(K1+I) = PSOPTUINHI+I)
IFLICEND ED L) YPLDT(NI*I) = PSOPTC{NHI+I}
CONTINUE

CMLL CALPLT{XPLOT, YPLOT KKK ,P)

IF(K1.EQ0.2) GO TO 61

pe gt I =1,N1

PSOPTIIS+I—E)
PsoPfCLIseIZN

PSOPTINHI-T+1)
PSOPTC{NHI-I+11}

1t n

CIF(ICOMPLEQ.S) YPLOT(T) = XvACHIKHI+T-1}

IFLICOMP.ED,1) YPLOTL(I) CPACHINHI+I-1}

- CCNTINUE

D L I- TeH11
TFLICPMP EQ ) YPLOTUNKIZT)
IF{ICPP.EQL1) YPLOTINIAID

XMACHITSAI-1)
CMACH{TIS+I-1?

- CONTIMUE

50 106 65

TO 62 IT1,N1

IF(ICTMP,LEQ.Z) YPLOT(T )= XMACH(NHI-I+])
IFLICOHP,EQ.1) YPLOTEI)IZ CHACH{NHI=T+1)
COnNTINLE

OO0 £2 IZ1,N11

TECICNHP LEQ.Z) YPLOTINIAI)Y
IFLICAMPLEQ.13 YPLOT(NI+I)
CoNT IwUE ‘

DO 67 12143
YLARERATIZYND(1}

CohTINUE .

NY T 1g

P(7)Y = 2.0 .
CALL FALPLT{XPLOT,YPLOT KKK, ,P)
RFTUPM

Ern

XMACHINHI+I)
CHACHINHT+I)

ot
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PROGRAM SCIRCL

GEOHETRY ONLY, SCIPCLE RFLLASF 2-% FRESH DELS AT START OF EACH BONY
e T TINPUT FILE nuwe C 0 T ’ B
’ 7=t OCSEE MOp 3a
16.0 =20 1.0 a0 ~4.n 1.0

OCSHIA 23y | - - e ! e - — . - o - o .
- N 15 S - TN . )
& . ) . .
~1.0 ~5.0 S 2
| -2.5 =5l 5.0 20 _
10 - XY4 2427 2n
2eM96 =241 7,1 2 IO — e o e I, e e . .
W09 T2 ST e — T o
12.p09 -3, 3.4 20 . L.
. . b ! ’ .
ln. - - - - - - - +
. 36.0 12,009
o 3L =34 9603 — e R e e e
Y
_12.009 . 2,689 ~ . .. .. . R . I . .
=3.96D3 =31.,9603 s
1008, o aTEET | 2.2HEI . vemme e . e e PO © e v mm e [ '
L] 24569 . . fleD 0.0 ty
-3.96p2 -3e960% =3:+326 G.0 — .
1066, 2 2»
uel _Ded_ . _2.096 . beD —— o e e
Y -3.326 -2.278 ~2+278
—_ " __ STt et e a e e e e L e e e e e
(W)} 2,096 17,009 .o

=2.274 =2.+278 ~3s287 -3«287

L.iz.ocs 6.0 - . et e . -
=3«287C ~3.287(
g.0 8.0

J— "

B s i e d e 4 e Urd o s mm ot

SN T yeam

.

Zre



GEQHETRY ONLY, SCIPCLE RELEASE 2+5 FRESH DFLS AT START OF [ACH 80DY

TeAsE GeskzpT T T T - 2=D UCSEF HOD 3R :
FLAG INPUT, 1ST RECORD - FORFOD. 2MD = PINCH,PLDY,REBO FLAGS
ggggu 23y Lum 00 o e ¢ O
e he JTOFTBODIES = 27 0 TDELS T L300 DELSMX = 4750 ~ XRI =  T.0GOGOD .

e HUB kb dddk

ENREED STRATGHT L INE
10sLbv b LY T BT 1.2009+01 i Lo - _ . .
B emm AL SRS g T LRG3 -3.9603+00 T " .
T LASY POINT K= 35, X= 1200%+02, V=  =.59603+01,HAPPAS .noone , DY /Dx= +0EDDD s ALPHAZ 00003
. T % T EMREED " STRATGHT LINE
1.000 X 1e2509+401 _ 2.6690400L . e e e e
Y ~3.9603+00 “ -3,9e03500 77 "
LAST POTHTI K= ~ 863 X 266904014 Y= - 39603+01.KAPPAT 00000  40Y/0x= 00000 ALFMA= " .ou0og
ENREEQD= 1ocd.ewt L .- . - - e - - - - -
EXPOHENTS SUPERELLTPSE ] . e _
LA 9 Y o 42 0u00?pd 2T6690¢00° ~ "T0J000 0T 0.0008 =T0.0060 pL.onon T
L ...0 2ads Y 39603200 C3,9603+00 000G 0.0000 343260000 _ B.p0db
___P_ T 17p70r0+0CL AT e26690000+01 _ _ XG T _.26490000401 T e
Q= s22nb3000+0f B8 = L63429999+00 T T Y9 S =.3326C00GC+01 ~ OMEGA = 00000000
T ITERATTONSTSS T :
oo DELS TH = 430329 DELS = 424226 DELS 0UT 2 snBeB5 DSTEST = L00055  FINAL PACEZ 05000
LAST POINT K= 85, XT 0000 5 VS —.3526GY(s1sHAPPAS - LGS Fe0140Y/DRS_ —299999+05  ALPHAZ  -.89599402
ENREED=™"1Tpg,op——— e T TSt e m ST mem T me——— Tomomm e T T o
FERONTRTS SUPERECUTASE i g
. . Pz 2,000 A n, 000 . _0n0G _ byoono 0.,0000 | 2,0%60+00____  4.0000+QC
q £ 2,060 ¥ TTTTTIRL0006+00 =3 ,326MN+0G n. 6000 ‘0. 0U00 -2',2780+00 T2.2T80+00
Pz T 7200000004017 T TTATz | L1048N00D+01 xn = =.1674PODC+ 01 T
_._.a= L 2008 00060+11 B = LIUFSNDREI0] ¥G = ~.2904C000+0Y _OMEGA = _  _.0000D000
. B 1TERAYIONS--- } .
DELS IN =  .NB4B5™" DELS =  .0B&A%  DFLS OUT = ,25072 DISTEST = .DD249 FINAL PACF= ~ 05185
LAST POINT K= 1D€, XI  .2A9AM+0GLy ¥S —.22TRU+L1KAPPAS -,23855+00,DY/DXT . 0C00C  ,ALPHAZ  ,00000
——mm e \RCEDT TTT ppegEn e Tt - e mmmm e = U O
v wmes . =300 X 11, 080U 2960+ 1L 1.2009+01 1.9000+01
It -2.27004LD -2, 278040 -3.,2870+00 -3.2870+00
' 2 ITFRATIONS A = ZJPMI60=NH3 B = ~4.38299-07 C = 1.56032-p1 D = =2,43206G460
__ . DELS gk = .25072  DELS T W Z4BT1  DFLS OUT = .2aaTl  DSTEST = L0673 .
_LAST POINT KT 143y XT  1Puf9+b2y ¥= -~ I2870+01,KAPPAS L 61616-01,D¥/0X= 2UUBGD-UN, ALPHAZ £25703-02

£%e

ALITVA® ¥00d J0
g1 #HVd TVNIDIHO


http:1.4P100.01
http:12009.02

GEOMETRY ONLY, SCIRCLE RELEASE '2-5 FRESH DFLS AT START OF EACH BODY"

ENREED CTUSTRAIGHY LIRF T T R T
U WY T X 1.230940% 3600040}
¥ =3. 2870400 =3.2870+00
LAST POINT K=" 178, X=  .360004025 Y= -,32070+01,KAPPAS  LO0OD JDY/DX=  .0000D  ,ALPHA= 00000
““‘:‘._O_S'HRGUI-‘J-’ILUU#;—— TTT T T TN T rmemss s ememmeom s n e e
HYp HIRRORED INTQ ¥ CENTERLINE = ~ .goo - ) i

- . .

ENPUT FOR THE 'COMBINE "PROGRAK WT(1}= 367 NT23T 356 nHuBHXZ 377 Nb= 120

e — e e i - rerm
0

L BabY 1 COSORDINATES - x . Yool HAPPA oY /ox ALPHA S . S-sty, CELTAS
. ome oV e30000402 . (39603901 00000 +A004G 00000 _.«00gop =361 85%02 .00000

z $36250+u2°  =.394603401 .0oD00 .Gopon .roonD «750583+00 ~,35435+02 «75043+00

3 EA LA P CETESY T — S UDORG +TOROD +0noap £13009+01 - 34684402 ,75043000_

§ SSITNONEE T U39 E03%01 I nobog .nooag +GOODS «22613+01 = 3d934enz T (7504Tin0

e S 232998402 =.39603+01 +004N0 _ enUOCD «CRODD «J0017#D1 _ =.331844D2 +75C43+00,

& 4322484027 «,39603401 L OpBao « IBCO 00000 317521401 ~s3243302 T5CK3+00

s e T L eBMSOTHL2 -,3940340F | ,00L00 _sADBLD  _ L.CCCO0 awf502601 - 31883402 LT5043400,
8 30THTHZTT ~ 439603101 +920000 +10000 .LO0DD T+52530+01 T -.30932402 «75CH3e0n’

9 +29997432 =,39603+01 +AN000 +Me0u0 « 00000 +50U34¢01  -.30182+02 +75G43+00,

Ta #2206 3I7 T =, I9603+ 0T < oouon MGLTEL ] . 0no0n PO LR et TS T «75C%3%pd

SV & S LT LE Y -:LZOM.I'JHU . s90000L S0U0LE ___ .00600 S tTSCUTP0L | -e2B681002 475043400
- 13T TL2TT ST TRTIeA03401 00600 T 7Y ,gn000 T ,cno00 32547401 =02 7931402 +T50K3+00
e 13 226595442 _ -.359607+01 _ ,0ngnp .owwmouo._ LuLboed_ | .90052401 ' -.2T7180402 _ 75063400
L 14 “26244302 7 ~. 3961 w1 Tnopco L 10000 s LGEDD T L eTESEeD] T T-T264 30402 +75083+00
is5 $28H94402  -,396 +Q1 LA0U00 +10000 + 10000 +10506902  -,25679+02 $75083400_

15 CZHINEATT 4396 1 V0T +00ung Nt} . Uno00 «11FEE¥02 24979702 LT5043400™

_— _ 17 223993402 -, 396.7e01  Luo00Q 00000 _ " LPOBOO_  _ .12007+02 __-.2Wi7e+uz __ #75043+00
' T MU 32N 340z T =T a96 el 00000 N «eogep”" " «12757+402 TT-L23428+02 «75043+00
_ 19 +22492402 -,39603461  .00DCO . _.00000 i SUOLRU o 135002 -.Z2678402_ _,75043+00
0 =dIT42402 7 -1 39603+D1 snpond " "7 aonye T . eénpgg” < 142564027 TR,Z1927+02 JT5Cu3+00 7

21 +20901452 -,30405401 ARUOD - 00000 L OPLOY __+150L9¢n2 -,21177402 _ _ ,T5043+08
N EE 2 BT TS b3 Ty TUNCOD <[On0g A g} TaIsTeGR 08T S z0i26v b2 T T TS U 00
————t 23 219491402  ~.39603+04 L0ROOC ___4000UD____ .iLDOOD »16509402 __ -.19676402_ s 5E43400
2R LAY S 39603501 *0D0O0 TL.00000 «Coong + 17260402 0z ST5pd 300

e e 25 217990402 —«39R0I¢0L 00000 . eH8OLO ___ .oOf00 _ »18017402 - L aT5C43+00
26 “l72399%077 7 =, 30803401 LaoLnp .fubod +LBGOD P 18761402 .nqasmz +75003+00

27 s16689402 =,30403401 +00ong « PU0OD +LOCoY 118510502 -.166 74402 £75643900

78 ISTIBeTT —UAvEGRA DL < 00000 Pl + 0GOS +20262%02 =, 15924402 *  «T50434D0

e e 29 1498852 -.39603+01 OnenG 000U L{DLED +21012+402, | +415173462 o75043+00_
I PR LTS RTINS * T S, +ONeNG T W0uD00 « 00000 221759+02° T A 14427402 14650400

e 3 13619302 =, 39603410) + 00000 . .AfLODD - LE6O00D 2231402 __-,13805+02 _ . ~62208+00
32 1310162 -39603+01 NiDIA . 0000 . 000D +22899%02 T - 132Bpv02 +5 1840400

13 +12669+02 _ ~,39603+01 .0000o 00000 S LOEDG $233301402 __ -.12854¢02 253200400

34 V12309+32 7 =3 I9603»07 T A P LLonen <23E91+07 - 124 9ur0z PREY T i

. . 3 12009402 =,306n34L) LLDOGG «H0O0U0 | . GO0O0D, 223991402 | -, 121%4+0L2 «30000+00

38 «LITLR402 - ,39603+00 N LR «0UnRo +CNDCO 224292402 -411893+D2 «30129¢00

_ 37 «17806402  -.39403+01 _ .qnoog ML LT «Qomon WZUSIYH0Z | =411592402 +30129+00
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PROGRAM .. 23Y )

POTERTIAL FLOW = - 2-D ,  23Y REVEASE D=1=1 FLOW FICLD PLOTS .
- M ‘ -~
UNYRANSFOFRFU COORDINATE DATA FOR BODY ID = 1, 2+D GQCSEE ,
1 . X1 Y1 I 115 ¢] Yin
o e e e e 3600CT0G_ -3,960300 .. . 51 B T.188360 e o n3e980300 e e mman
35.,249570 ~3s%6P30u &2 6+887070 -%.960300
. 3., 3W9YI40 =3 ¢ 960300 53 6+585760 - -3,26030D .
4 33MMuem0 =3.960300 54 6+28448) ~3.950300
5 32.998280 -3.950300 55 5.983190 =3.960300
é t2.247050 -3.96D300 56 54681960 =-3+9060300
cre e mee a0 Maa9TERO . -3.0ed¥on e e . . 5T - Se3alelo _ _=3.9p0300_ _ .
TOL,TU69%0 ~34960300 58 5.079320 -3.960300
¢ -%.996%60 -3.960300 5y 4.17803p -3.%40300
10 BRI LE -3+960300 &0 4.,4T6740 -3.940300
11 L BaU95TUD ~32960300 61 4.175u50 ~3.960300
1z FTaT45280 -3.960100 62 IeB7ul60 ~3.960300
e o 130 oBl9SERSD | -3.9803G0 fm e = oo 83 3.572870  -3.960300 __ . _ .
18 Z6.2ubu3p -3.9,030Q &4 3+27158p ~3296L300
15 4 5.49319%0 -3.950300 .. 65 2,970290 =~3.9603C0 .
16 24 ,743560 ~3+960300 66 246069000 =31.950300
17 231.993130 =3e960300 67 2.438860 _ . -3,958570 ..
18 23.242700 =3,960300 68 2.220310 -1.948060
o e 39 BRW927TR | '-3hes0300 —— B9 . 2.0t285p _ -3.93s050 e
20 214741040 . =3.940300 70 1.815980 3921170
11 20.991410 -3.940300 . 71 1.629190 - 3903760 e e e
22 20.240980 -3.960300 72 Lég52020 -3.854150
.. o3 19,4905 - ~1,.9%60300 .. T3 14284050 | ~3.862000 __ _ . ._. __
24 18.740120 -3.96N300 T 1.1248710 -3.835600
. e Bo 170989690 -3.960300 __ e XS 978120 -3.812T40, —
26 17.239260 -3.960300 T8 +831450 -3.754720
. 2T 16468830 _=3.960300 . T1? ., +B56610 v ,.m3eTSU320 0
26 15738400 T =3,560300 78 «569370 -3.721220
LA L L l4.9a7%80 ~3. 560300 . 79 L.ehuRedn | -ZepmNa30 .
n 14.,241680 -3.960300 80 «33744D ~3.644250
. .} ideclouon | c3.9e0300_ Al ___ o _s23318D =3.597890
] t3.101700 =3¢ 980300 a2 » 140960 X, 544650
LT3 ... 12.669060 ._ .~3.%s0300 . - a3 R $063040 | ~3,480560 . L., ..
34 12.3c9n00 =3.960300 B Ol2og ~3.410370
35 1209700 ... *~3.96N300 - . g5 . +Q0GGI0 e =R 3E6000 -
36 11.7071710 =5.,960300 86 «Qpeu T ~3+243660
. ATaL . dlaMCE420 _ -%.su03n0 o wemme e MY sU24M10 ~Z4166540 _
W0 iiites12n -3,960300 A «050510 =3,097310
19 10,8G304D -3.96N3C0 ag +082490 =-3.034580 R I
40 10.EC256D ~3.960300 11y .123580 -2.971468
uy 10.2C1260 ~3. 260300 91 174200 2.9 01100 . .
uz 9 .499970 =3, 960300 92 «234570 ~2.B44160
L ¥ S 9 5 FRBHY L =E.9e1r3MN oL 53 L.e302790 _ _ _ =2.783u10 ___ e e,
LL] G.297394 ~X.960100 94 «38207%0 =2:723170
N 45 8.996100 ~3.950300 as #H71130 =246639%L
up A.694BL0 -1.940300 96 +572160 =2.6U6420 .
47 84393220 ~3.90300 97 +HBSI1I0 ~2,55094&1 e e .
4y B 92230 =3+96M300 98 810440 -2.498264
———— Y e L WTTOLBU 3. 960370 . 9% «DHBR2Q L . -ZeHHEOU L. w an e,

GG T.449650 =3.%6LC300 e l.100870 ~Z.H03650



TROTENTIAL FLow < - zor ,

23Y RELEASE O

=1-1 FLOW FIFLO PLOTS

“UNIRANSFORHED COORDINATE DATA FOR BODY ID =

1, ' 20 OCSEE
I xX{1} YiT} I 30 ) Y{F)
1ry 1.267340 -22363380_ _lag 11.260840 ~3:27C630 .
102 I «549000 -22329180 141 11.512400 =3.279660 .
——— ey 1eb466%0, _ -2+302360 . 142 114762050 _,=3-285150 | - ..
" 104 1861240 -2.2B4590 3 12.00%000 =3.,287000
e b e XES . 2.0%6F00 |, |, —Ze27R000 - . 144 12,257710 -3.287000 _ . e e '
. 1cs 2343690 -2279830 145 12,556160 « =3+287000U
1E7 _2+589%0 -2:285250 e 12.914310 —32287000 ,
iCs 2.838980 -Ze29%150 147 13,344080 =3+287000 N
e __APS__ ... 3070500 | -24306430 _ . 148, 13,859800 __ __  ~3.207000, .. " .__
118 3.343R8480 “2e32194%0 149 14.478680 ~3,2087000 '
MMl _ 5599860 | . _=2.340560 .. 150 . 15.221320 L CEe2BTOOQ . ... |
112 3.655970 2362120 151 15.7634920 -3+287000 i
113 A.114540 =2.386470 _ o MSg M6 CSTI0 -3.267000 — 2
114 4.3 747668 ~Za 413400 5 17.447650 ~3.287000 '
18 B.636TE . | =2a442B20 v e wASM . __AB.lB9TOO . -3.287000 . ¢
116 4.899380 w7 SHTHYHD 155 18.,931800 -3.287000 i
.oaT 5.163700 -2.50A080 . . 158 _19.673900  _ _ ~3.287000 ____ . __ _. __.°
118 5.429210 ~2.543520 15T 20.415950 ~3.287000 :
119 5 LS5 TED __=24580530 __ _ _ _ 158 214158090 -3.2 67000 !
124 5.961290 ~2.61BR8N 159 217900180 =3.287000 | g
e 121 . 6.231810 -2.658310 ... .. 1s8 22642280 _, ., _-3.28%000 ___ ____ .___ ' &
122 & .506500 =2.698590 161 25.384370 =3.287000
. e _A23_ ____ _6J7TOIND . _=2.73944D o 162 ._3Wy2eT06_ __  =3.267006 __ . _____1
124 7.040060 ~2.780600 163 24 ,868560 =3.287000 i
. 175 7.310250 “2,021820 16% 25.61C660 =3.267000 ‘
124 7580200 Z2.862760 165 26.352750 ~3.za7000 ° {
L A2y __ ... 7.49TA0 | _ __ —2.90380 _._ . _ ... .___.. .. \6&__ __p7.0OcuBSO___.. . __=3.,287000 ___ _ ______ :
128 a,118m20 —-2.942790 6 27.836950 <3.2&7000 ]
IR ¥+ B : P 1 ¥ §-J1 . . —2.5813&D .o N 168 28.579040 __ _ . <3.287000__° . _ . _ . ______ .
110 8.654790 ~3.0)18610 169 29.321140 -3.287000 I
o 131 8,9 21441 =1, hEu%20 170 30.063210 -3,287000 i
132 §.187030 =Y.08R250 171 30,805330 ~3.287000 p .
133 _ Sasimb -1.120170 et o172 L31,5k7M20, ~31.287000 —— -l S
134 FVTL45TD0 =3.149860 173 12.205520 ~3,287000 4 O
135 9.9TBI0D .. -3.177120 o 174 33,031610  __ ._-3.787000. e by 5
136 10.236530 -3,201760 ' 175 33.773710 -21.247000 ) oy
. 117 10.495180 ~3.223400 176 34.,515800 -3.28700G6 Jop)
138 10.752170 ~3.242450 j 177 315.257900 ~3.287000 ig E
R §- | 1l.0e30819 . . -3.258180 - R 178 36,00000D 23.287000 & o e}




+ "POTENTIAL Frow = ZTp-T

ELCHENT COORDINATE O

23¥ RELEASE O~1-~1 FLOY FIELD PLOTS

A FOR BORY 10 = 1,

220 QCSEE

¢ I X1} yi1} DL DS . SINGALF) COSLALE) CURVATURI
1 -~ - e e e e PPN - e e e s e . - . e =
i i
[ H 36.0000r0 32960300 . — L. . [pp— -
! 35,624785 =3.96030D _ » 750430 . 750430 +LG000E -l.600000 00000
FR— 2 35sRH95TD L . =3+%60300 e e - e - i
H IN.ATY4 355 -3.9460200 L750430 750430 +00D000 -~} e000000 » 00000{
e 3 BNLA9014D_ . . -3,060300 “ R - - ,
. 344123925 ~3.960100 «7S0430, WTEEA30 +COODOD =ls000000 « 00000,
' 4 33. 748710 “3.960300 i : . .
. 33.373495 ~3.96N0300 LT50430 LT50630 000000 =1.600000 « DOGOO.
. s 324998280 __ . =3,960300 .. —— . e . — e :
¢ 32.623065 =3.960300 + 750430 . 750830 .000006 - 1+G00000 +0000C,
e B 32.297850 ... -3,960300 - - . - -
31.E72635 =3+%6030D + 750530 +T50430 «0G0a00 - l+000000 + 00000
1 31.497420 =3.960300, - o i e
. . 31.1222C5 -3+960300 750430 + 750430 ~0ug0an -1.000600 » 08000
Do mee S L F0LTHEPIO . -3.9603Q0 o e - e e .- _ mma s semmnae
! 304371775 =3.960300 “.750420 + 75 0430 .Oup0on ~1.000000 « 00000,
T wmen e L 294998560 -3.9603Ig0 . e - — . e = e ‘
' 29.621345 -3,960300 +7504320 TS QU0 «000000 ~1,000000 + 00000
14 29,3461 30 ~313603q0 . . ..
28.870915 -3.960300 750430 750430 +OE00L0 ~1.000000 » 00000
m e Ml 2BUO5TRO_ | _ T -3.%80300 R, v an T, [, t
268120490 -3.960300 #7504 20 JT50520 « 300000 -1.000000 +2O0DD.
2 ZTOTHSEBY_ . _ . =3.960300_ _ — e e . - — e m——— :
274370065 -3.960300 +150430 - T5043D +000000 ~1.000000 »D0Oow:
- 13 26.995850 =3+3260500 P - . - - e
264619835 =3.96030D 2 750430 W 750430 2 BGO000 -1.00000d * -00000
v A L 2El204420  -3,950300 __ e e e I e — !
25.8692(5 -3.960300 750830 LTS 0430 «000000 ~ 3. BOGOOD + 00000
P 1 I, €oef93990______ -3.980300 __ . . . ——— e - e v e e o
25,118778 =3.960300 150430 - 750430 000000 -1.000000 + 00000
16 24 ,743568 -3.950100 _- o ~
. 24.368348 ~33960300 W 750430 - 750930 .000000 =1,000000 [
- X1 23.,993130 J3i%603000__ . e o o — . o - . . -
23.617915 -3.,960300 « 7508 30 «750u30 060000 -1.00¢00D +00000
e LB XR42700 __ | ._ _=3.9603g0 e s . e ——— ————
2ZaB6THES =3.960300 + 7504320 750430 .D00OGD ~1.0D0000 + 00000
. 1% 22.492270 =3,9260300 - .. - < e
' 22.117055 -3.9560300 750430 150430 «06004010 =1.000000 »00000
. - 2) e3840 -3,963300 . . e e :
21.366625 ~3.960300 #T50430 «T50430 +00GOCO -1.00000D - 00000
.. 2y . _20.99141C -3+960300 . - e e ——.
20.616195 =3.560300 750430 « 750430 +QUg0o0 -1,002008 +000D0
. z2 20740960, ____=3\%60300_ ___ .. o e on
19.865765 -3,%50700 L750430 - 7504 30 +0L0000 =-1,006000 + 00000
- 23 19490554 =3.9603D0 .
19.1156335 -3.960300 STEDHIN « 750430 » UCOODED =-1,000000 »00000
248 L. lA.70170 =3,%60300 _ _ .. ——
1R, 56495 -3.960300 750430 + 750430 NT L] =1.008000 «00000
25 AT+ 309269 | o __z3a96D300.. - e e s e

S STIETMER ikt ey e T E——te St e e

796



POTENTIAL FLOW = - 2-D ,

23Y RELEASE 0-1-}

FLEHENT COORDINATE DATA FOR RODY 1D =

1 Xi1) Y{I?
_ 17614475 o =3.60300
26 17.2392¢€0 - =3.969300
. 16 .RBUDLS =3.560300
27 16.48B 63U -3.960300
- _ 16113615 =3.960300
28 15.7384C8 =3.960300
. 15.763120 __.=3.96A%0N _
29 h.0873P) =3.96U3 00
L SR L3 L 18 =-3.960300
14 14,24 146D =3,963308
R . 193 1T TN -31,960300
31 13.6194CL -3.960300
L e A3.3s02dd ___ =3.960300
EH 13.16810r0 -3.960305
. 12.A850C0 -2.960300
37 12.6690€0 =2,960300
; 12489040 =3,960300
34 124309000 -2.960300
S — e 320158040 _..T32960300
35 12 .009C5L -%.960300
. . .. l1.RSB3%5 ~3.960309
3¢ 11.707713 -3.26g0300
.. . 11557065 ~3.96030D
37 11.4D6H 20 -3.,960%0n
e e o lla2sSTT -3.960300
38 11.106130 -3.960300
) . 1N.9544 ES . =3.960%00
39 10.A03840 -3.960300
10.65315 =3,960300
4t 1D.56255u -5,960300
e L .__1D.3519(5 o T3s.360300
('3} 7T 1647061260 -3.960300
10.0M%06 15 -3.960300
42 9489%9 70 =X,969300
9,799325 =3, 960300
* 43 95986 P -3.960300
o e tan el eWBRDIS | =3.960300,
uy 9:2973% ~3,960300
9. 140TH5 -3.,9603010
§s 84998112 =3.960300
B4R4S45S =3,960300
HE RyBTHB 1D 34960300
—— _P 544165 =3.%60300
47 BLT935 2. -3.963300
R.242815 -3.960300
48 Bef922 2 =3.960300
T:0415Fh =-3.960300
' 45 T IILTHU -3.96030¢
e e mme e T+h4UZ5S L —3.96u%00
5C 72489650 ~3.9603040

FLOM FIELD PLOTS
1
oL
L TSN 30
L7504 30
750430
e aTSDRZD
L THES OO
+62ZZ080
e . 2BlBADD
, 432009
.360000
. Junnag
301290
301200
+301290
L3012%0
+301290
1301280
£3J1290
4301290
oo 301299
4301290
-301290
L301290
L301290
£301290

«301290

[£H]

2750430
L 750430
o T4 3T

Jedsowzn

. THGEO0
+622000
~.2518400
4432000
,160080
_»300000
+ED1290
+3IN1790
_+303290 |
301290
+301290
_ .30129n
301290
301290
301290
+301790
+301290
.3g1z90
.301290
,30129%

f30129¢

2-b" QCSEE

SIRCALF) COSLALFY "CURVATURE
«Coposg -l.0000E0 . _...000000
900000 ~1.0000G0 gu;uunu
+PLBOY0 - 1000000 ) +000000

L+£0000C __ __ -1.000080 ... .2000000_
N LEL - 1. 000000 R )
000000 - 1608000 +000006

..sbopoco_ __ _  -l.deooco . .00DO00
L0E0060 -1.006060 .. «0pQpog
+ 6L0DDO - ) +00UNQO 000000

__L.0000NG _ ____-ls00UERY L000000
+DLB000O -1.000000 ___ . +000000  _ _
,0L000D | =1.006000 -.__s000000,

__ .DDDDOD ' -1,000000 . 000000
»joooeo -l.000000 _ ____ . _.000000
. 050000 «1.000C00 +000008
.Cu0p0g __ __ -1.000000___ . .008000
+CudDO0 | _ —x.nnun&u .o00ep0
. 000000 ~1.008000 . 000600

L. sbooooo . =1.000000 _ . 900000 _ . .
+0G0A00 -1.000000 .00000g -
,GCoDne v =1,006000 , 080000
«0EDODE .. . -1,049000 . _ 000000 ___
-0C00a0 -1.060000 860000
«1009a0 -1.000000 .000000
SOROUTE =1,36uQg0 200000 . .

ALV

§4¢

00d 40
NEOTEO |

daw

0o 8

o FOV



+

POTENTIAL FLOW = = 2=p , 23Y RELEASE 2-1-1 FLOW FIELD PLOTS
H)
FLEMINT (OORDINATL DATA FOR BoOhY Ip = 1y 2=D QCSte
T ¥01) T pL os ‘ SINUALF) COStALF) LURVATURE
— Te 339003 SE.960300 | L321290. 301290 . .. w—2325000Q.  ___ -=1.,000000 000000
51 T« 188360 -3.9260300
e e ceae e . LeC3ETIS L. ... =3.960300 701290 ... 1301290 000000 __ ... _=l:000000, . -+ 000GL0
b«RBTOIG -3,960300
e o . ww 6736425 . “FeP60300 e301290 + 301290 +2pnpope ~1.000c00 . <Qapoco,.
52 64585784 =3.9648300
. ba43513 S3.962300 L301300 —..33D13DD P [ofo] o] ] -1.060050 - 000Q0p
54 bepdiypa =3.960300
e e w. Ba1338136 ~3.960300 . «3012% | | «301290 #0R0RGa . -TheQOwORO. . _200RDAD
85 S.983190 =-3,96931g
[, 2 % 1 213 =3.960300 +30l290 «301290 «200000 =-1,000000_ | ..:000000 | __
56 5.6819CU ~3.960%00 .
Se Bl e ZEeRO030Q. __ _ L30)280 _ 4301290, +000DaN =1.00000% +000000. |
' 57 5380610 =3+960300
o amie s . Be229965 . =3.960%00 +301294 +301290 «-00bj0g w ..—}eBBO0ODOO ., .,.000000, .
5.079324 =31.960300
o e e o %928475 .. =3.9603DD .301294Q .. .. «30129g -000000 ___ _ _-1.004000_._ __ ,__ ,0000Q0 _
59 4.,77803U =3.06030N '
4.6273805 ~3.550%00 ceema 301290 $ 301290 +QG0000 ~1.000000 « 000000
& 4,876 740 =3.968%00
- e e cem 2326095 . . =3.960300 +3012%0 3012990 «0000080, . . -3.pQ00Q___ . __.000000, |
&1 4375850 =3.960300
femem memnmn - HgORUBPS o 3760300 « 301290 . 2301290 +QU000Q, | | _=l.00000Q. . ...:000000. __
[} 3e8TH 10D =3,960300
o —— 32723518 =3.9680300__ ___  .33129Q +301290 +ougano ~1,.000000 + 000000
——— 63 3.572870 ~3,9260300
. wBeld22228 * =3.96030M . 301290 #301290 ° | . «DGOOPA. . | =1.000000 . ... .0DDOOO.. ... .
6n 2.271530 ~3.96030pD
- . . .3.120935 ~3.960300 . $301290 . s3plzvD $0C00D0  __ _ -).000000 s000000
65 24970294 ~3+960300
¢ emvemee et £2 819645 -3,940300 ~-e3042890  _ _ .301290, . _____ . .0GpROG =}:000000 1000000 .
a6 2+689900 =3.960500 -
2.R5393G -3.95843% «230170 La230170 D605 _ _ __ze99986%__ __ . ..000000__
67 2.43886u ~3.9586570
. 2+3295g5 .. =3.952715 . +218716 =218716 .+Q3B90% | ___ =,999243 - . +900pog
(8] 24720310 =3,948060
e e - 2.lle5e0 wT3a942055  _ ,30789F_ . 207807 _ . __«05779y -998329 + 000000 .
a9 24012850 * =3.936050
1.9144]5 ~3492861D 1970352 $197u32 075368 . ~=997156 __ . . .., s000000_
7C 1o8159R0 =34921170
1. 722585 -3.912078 187598 2187598 JI92698 -~ 975694 . +0oooop . .
71 1.62959 -3.903780 .
RN - 1.540808 -3.893965 v omoa o dTRESG L _#VTBZEHH . . __al0324 Ze993918 ..n,200008p |
12 1.u52020 =3.884150
. 1.36A015 ~3.873275 1169372 169372 .1284]5 -.091720 +000P00_
71 1,284050 ~3.862407
. Je204 4Gy -3+45{1500 +1699u9 +160R 4D ’ +larerz -+989006 «QpogQog ...
T4 1a128070 ~3.838600
R 7Y, L T'L 1] . _=3.B25670 . . «1%2052 .. ai52Z9s2 e $lB907E Lome280608 . 0GROOO. ..
08124 ~3.612740

94%



= holENTIALFLOW © = 2=D 5  £3¥ RELEASE N-1-1 FLOM FYELR PLOYS

ELEMFNT COOROINATE DATA FoOR BODY ID = 14 2-D QCSEE
o — AN A ————————— ———— - - - ——— 0 . -n e o p—— — bl - 13
- i XI) Yer oL COSTALEY CURVATURE E:
L]
- . o e e ame et pmere teamm e e s — = it iemm—n = — — — .- J{
L9027 E5 P LTRAL 2145395 -.98)255 .000080 v
7€ LA310 €0 -3, 184720 E -3
— +Tok 03U =3.769520 , | . .:2l38224 e ee_Te935815 . .0O0Qop __ _ B
71 6956 U -3.154320 i .
+632990 =3, 737770 L SNAIMTS_ o a1314FS _ .. 351758 ... ~=+261720 + 200000 - R
78 L5693 . =3.121220 v Be
569510 ~3.,703025 1125148 956791 , 000000
79 L849610 -3.684830 il
W393535_ __ __ =T.ap4545 . JM19800 ~224040) -1100000 I X
14 L337440 -2.644260 -
- 7853068, _ _ -3.621075 Lo LlM125 L . o ce®13736  _ ..e00000G . "
61 .233140 ~3,597890 -
.187060 -3.571270 L 106468 -+865992 .0ppoon
a7 L14096d BEI-UTTA-YY -
- LeAb2850_ _ _..r3e512eQ5 . 100138 .l e 166678 sQooogo "}
B3 «06 3940 =3.480860 *h
e an e e —m o U320 _ _—3.4H5465 L084B3D _ =e561591 . _.000000 ___ R
B +0163180 -3.410370 "
+008158 ~3.368185 o sDB5930 -21B89669 » 000000 N
€5 . noDaCs —3.326000 R
e it DO3R3S | —3.284830 S082594 _ .a078335 _ _sDoooogQ_ ., 'K
Q06 TH ~3.283660 !
P o aONBEEG___ =3,205100 . . . .e070M18 L .. 2079179 U, . _ 226595 _.000000.. . kK°
47 #0204 10 =3=166541
L037860 ~3:151925 _ S0P 3984 .35276% +QE0000 :
[T LOSnE i ~3.097310
U Y L LL L =3:066095 _ , +DT0L44 Le455937 . +00000Q .
8% 082550 =3.034880 "
e e weaw 4l03035 O -3.003170 | 4075568 e #583TEY . .D00000 ___ .
2123580 . ~2.971460 -
" $ 148890 =2.%3958N 081411 2621785 + 004000 [‘
91 Liryzed =Z.907700 :
- _e20NH3S __ _ . ~2#875930 L. . DRI ... o $TTHRUC. . _.__ 489390 _ . ... 000000 .. .. i
92 $234670 ~2+844160
. _e?68720 _=2+813785 s L091274 £THGE32E . _.shoooon .
91 302790 -2,783410 3
R 342130 -2.753290 ,0990%3 JT2u002 ..000000 3
94 238470 -2.723110
! Llseu2e3co =246%3580 107830 _ L .o 207430 P12 L N, . 000080 .- .
98 $471130 -2.:663990 '
. 2521688 -z.bsszgﬁ, - . ell6299 1868885, £ 000000 .. .
96 +572180 -2 46064
o : . 1 6ZBBHS =2,57870 2125805 1897662 «foogoo
K [k} 685110 -2.550980 Y
I __ +TMTTRS _ m2.524620 1135988 ~p23790 ., .. ..POOQOD. . "
[:2:] +B104 60 =2+498260 ' M 3
. . 79640 ~Z:473580 P 146901 +2H1B59 PR : [« +10[i} BV {
99 +94882¢ -2 448900 .
— 1.020848 _m2aM262T5 _ __ _ _ a138640 _aRBA6N0. o eRBSRET s 0258857 »00000D
- 1CC 1.10087 ~Z 403650 : #
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POTEHTIAL FLOW ~ = 2=0r 23Y RFLEASE D-1~1 FLOW FIELD PLOTS

89€

FLENFNT COORDINATE OAYA FOR BobY-1p = 1, ~ 2-0 OCSEE
1 XiI} Yin oL 133 STNLALF )} COSLALF) CURVATURE
1.148105 SZe3838LS ___  elR2T2_____ L17M272 . .. .235)74 1271965 e-w ——-gB8O00GD
1¢1 1.26734g =2.3463340
e ememe e 1e358YW_ . 7,346288 .184851 P 10HESY +185014 e L 39B2734 . _«0DOOgo -,
- 102 t.huenco - ~2.32918N
_ — i e 12SHTBYS  -2,31577D «199501 B +1995D1 +134435 520922 .« DOQoDo
HE 1e6466%G -2.30236N .
14753965 =2:2935475 +215285 +215285 J0p2542 996588 aQooggn
1Ch 1.861240 =2.,284590
o e e 1097860 -2,231708 $234052 | 1234852 . eDIBLGL | 499%6C6 . ____ ,0Q0QOQ .. .. .
15 2.006010 -2.27800R :
b ez e 24218445 __ a2,278915 -245697 _ . 4245697 -.007448 _ 999972 .. - 000000 _
' 106 2.301690 =2.279830 , Y
2465525 cgagfEher 2247729 28729 . _=.0218%9 e ——a99878) 000000, ..
107 2+5893 60 -2.285250
[ - 1% L TR B 11 ~2.289700 22089779 $ 49779 N ~2035532 | _ | 4999368  _ _  _.000000
* ice 2.83898u =2.294150 .
o r—— s e B 0BO T AL - =2:30029%0 -252820 ., .  :25]820 048765 - _ 958810, . ___ 000000
109 3.n9356a =2.3p6630
3.7171%0 ~2.314185 2253054 125385y =+061098 2998132 000000
11cC 3.393880 ~24371%q0 r
— e BTG =2.331280 . »285858 _ _ ,255a58 - TeQT2¥TS . e, oPPII4E, .. . p0RQDOQ  __
111 3.599 060 =2.3U0540
- . P - ¥ TS “2.351340 «257813 «257813 ~aD83K2T _ 296857 __ . _ 000000 |,
11z 3.855970 -2.362120
. 3.985288_ 2374295 Lseriy 2259718 -+193757 2995595 . D00Ngo
113 a4, 114540 -2,386970 i i '
et am me wde288620 -21399955 + 261654 +26155% =.103034  __ _ W994e70 . _ .pDODODG |
14w q.3797CD -ZW413040 .
- —— . H.SD5570 L ..m2.428130 .. e2632R4 4263284 . L-sluisen | £99375% . ___ __ sBOQDQD _
115 4.636340 -2.442620 ) ] .
RS Y TN —~en2aH5B630 | eTROWS_ L. _2REH93N_  _ ___ ~.119351 «392852 . _.000Q0Q... . _
1186 4.0993a0 =2u4THY4D: .
.. T N ST -2.491760 . s2BBNSZ 1264052 =sl26252__ _ _ .9%1%%a _  ____ .00000p. '
117 §.163710 -2:5080600
- . Fe2964°5 =24825A00 1267865 1267865 -a132306 .. 0990209 + 000000
tie 5.4292 10 =2.563520
. . 5362455 - . T2s562025 L RBERIRT L, .. 283121 L DedBTSIS_ L e9F6MS® __ .O0OO0OD
11% 5.695 780 -2.5B0530°
5.R29535 -2.5997.05 » 270245, +270245 -stulvra 980880 000000
12c £.9632%u =2.618880
609745y =26 3R5 95 271202 271202 -.lusz00 9893 . sBOQODQ _ |
121 6.251610 =2e05B3 10 '
. .. bslablcCs -2eb70450 . ..=27198% _ _ _ ,27198% L CeluBOeY o .988973 . 000080 .
122 b.5U06T0 =2.698500" . 1
6.635370 -2.719015 .272618. 272618 ~+149843 +9RBT10 . «0ODODo .
123 64770148 ~2.719440
. 64,9051y -2.76002¢ +2730490 $273040 -«150747 +9BESTZ _. 000000 . \
12y 7048060 -2+780600 . '
— me————— .. RESYLI L -~2:80l?1n 273506 ., L 1873316 S2A50808 oL, W9B8SS2 . .. .00000Q0 ..

128" 1310250 -2a821820

- . .



POTENTIAL FLOW - - 2-p ,

.. . - e e e e o ———— —— -
ELEMENT COORDIMATE DATA FoR BobY 10 = 1, 2-D QCSEE
I xtI) YT oL 13 SINCALF) CaseaLF) CURVATURE "
Te4u5225 =2 BHR29N . .273037 . 2273037 -.149943 2988695 +000000
12¢ T«hBOZ2LU “Z2.,8627R0
. N T 714990 ~z.887970 .272593 . 272593 - 148279 L +9BALS .0o0000 _ _
127 7.+849 TRU -2.,903180
e e . T.085 300 | -2.922945 271948 2271940 - 145657 989335 » 000000
128 B.115820 =Z2.942790
B.753015 =2,962075 __ e271187 _  L.2T1M41 ~el42247 4989831 + 000000
125 8387210 =Z.5aizeld - - N
e e RWR210LD L =24999985 #270160 1276164 -.137881 $9FUHHT - 080000
13¢ 84654 T50 =3.018610
o A.788115 =3.036465 «269030 1269030 . =.132736 971151 .000000
171 Ba.921440 =3.,054320 .
' 9eTBH2IS _ _ =3,071285 2267749 _e267749 -+126723 1991938 . +DO00OD
132 9.16703¢g ~3,UB8250 .
P 1% | 3.1 3 ~3.104210 2266330 +266330 -.119851 992792 .0onagn
133 9.4S1460 -3.120170
i L L. 9583005 ~3.13501% 264800 2264BD0 -.112122 29934694 _+ 000000
134 9, 714570 =3.l49860
9a0ub83s __ =3.l634%0 _ _ .283186 . 263146 _ __ _ -=.10350% 1984620 s00000g |
T3¢ 949763 CU =3.17712N -
e _ . 1D0.,106415 =3,189440 £261394 2261394 -,094254 +995847 ___ Y[ LI
13€ 10,23653C =3.201760
e e 1D.65855 .. ~1.212880 +2595T0 L259570 -.0841%9 . 96454 . _+DOO00D _
i 10.u95180 -3.223600
10,623635 . .z3.23302S 267680 0 .257680 _ _ _ ~.CT31S3_ _ .997132) . .000000
138 16.752770 S30242450
. 10,872 7%0 =3.250315 +255724 255724 -.051512 +9781486 2000000 |
13¢ i1,007410 -3.258180
L. 11.134135 . —3.764505 +253736 , +253736 -.009867 +998796 . 000000
1aC 11.260848C ~3,270630 - i
‘- o MRo3BEE2D  Z3.2TSIMs 0 L2B1722 .., :251722 TeU35873 i999356 _-bogogo
11.532400 ~3.279660 v
11.R3T7225 -3.282405 +299710 . »249710 -.021985 — 999758 . +C00DOD
142 11.762058 ~3,285150 - o O
11.RR5525 -3,286n15 +246957 246987 -+00TY491 4999972 »000000 gy )
141 12.0090C0 -3.z8700" . et
- . . 12.13338% . —3.237N00 L x24RTLQ .. s248TID ~ . .s0CO0DOD _ 1.000000 e 2000000 et G2
144 12.25771L -3.287000 o E
17406935 -3,287n00 w29R450 +29B45Q =LA0O0 1.0600000 + 000000 &
145 174556140 =3.287000 .
12,7352 =3.,287000 1358150 $358180 PLODDG 1.000000 » 000000 w g:
146 174914310 -3.287000
, 13,2919 -3.287000 $92977D ____ _ LMPSTID . «000DO0 | . __1.00G000 | . 000000 &2 o
147 133494000 -3,287000 [on )
13,601940 -3.2R700D J515720 4518720 -000004a 1.000004 +D0o00n »
1as 134RE9HTY -3.28700D P!
14269240 =3 .287000 .61BARD 518840 Dpopoc 1,000060 »00005D NS
149 14,47B6B0 ~3.287007
. 14 ASLGLO =3.2R7000 L 742640 _ 2 TH2e4D Looen 1.00un00 +00000G __ Eii
15¢C 15.221320 =3.,287000

23¥ RELEASE 0~3-1

FLOW FIELD PLOTS




POTENTIAL FLOV

- - 2D, 23v AFCEWSE O-i-1 FLOW FIELD PLOTS .
LT - - . —— - ———— - ——— . e . - - —
FLEHMENT COORGINATE UATA FOR BONY ID = I, 2-0 OCSEE . ' '
1 X1} YeI) oL DS SINUALF) COS{ALF) CURVATURE -
15592190 =3.287004 2742100 +742100 y « 0460008 1.000000 +000600
15y 15,9634 20 -3.237000 ’
e man en e, L M8g33WURS | ~3,247000 . 742090 _ . __,T020%0 - -bGOOND . i.000000 | __.o000p00 _ ¢
152 1673551 ~3+287000
e e ATA0TRS6N | <3.287000 . _ . .142100. .. 742100 ~0¢00B0 1.u00000 000000 ¢
153 17047610 =1.287000 . : -
174818655 53.287000 Hi2040 2742090 L15000G 1000000 « 000000 '
158 18.1897(0 -}.267000 -
N 18,560780 _ =3.287000 _ et 1421560 _. _sib2l00 _ «00C00800 1.004000 +000000 v
15E la.9318cC0 ~3.25T000 . "
e e 132302850 | ~3,287000 ___ | _.742100 . .792100 —eDi0000 __ ___31.000ppa_ . . .pogO0G _ __ _ -
15¢ 19.6713910 ~3.267000 ! ’
20.B44 945 -=3,287000 LT02000 . 742090 «JBb0o0 1.000008 +0000pg .
c 187 20.4915%4%0 ~3.28700N
20.787040 _ -3.287000_ ____ __ ,v4zio0 ___ 2342000 _ _____ L060QRO__ _ __ _1,000000 ____ . ,00000p ¢
158 21.158090- ~3.2870D00
21.529135 . 33,287000 . T2090_ .74 W0 __.00000O_ ____ ).DODOOG____ ____.0000p0._ |
15¢ 21«9uD180 =3.287000 *
224271230 -3:287000 2742100 +742100 - 0000060 . 1.00600b » 000080
16t 22642260 ~3,287000 ,
— 23013325 — TEL28TNDR | v LTHZ090_ . _L742000 __ 2080000 . 1.000000 + 000000 =
161 234384370 =3,287000
— 23=755020__ _ __ 23.289000 . .782100_ . _ ,7%21p0 L. __0O0OLG ______ __1.000000 .000000
162 25,1264 70 -3.z87000
. 24.4975145 =3.28700Q +1592090 «TH2050 + 100000 1,000000 + 808000 .
163 25,8685 60 =3,297000 )
- v e —25e23%6 15 _m3ez87000 sTHE2lO0 _ ____.7W2100 _ __ 0vQ000____ __i.ppogeo . _ .000000
ELEY) 25.610600 -3.287000
. —- ~E5e?BATIS TRZEINON __aTW209Q. | _sP4z0Sg_ . .000000 e e 22000000 « 000000 ot
165 +352750 -1izeTnon .
B -.7234810u =3.287000 £ 742100 782100 » 000000 - 1.000000 + 000000 -
166 L0094 da =3 287008
g e $88S9M0 R3.287000, | .742100 __ . . eTe2100 (L0000, 1.006000 «fiDgoop_ ¢
LEY] +B36950 ~3.287000 -
- - ~.- ?8.20799% . ~34.28700N0 +TH209Q | . sTa2Dop . .»000000 ——e e OODQE L, W00000p,
la8 28577 048 =3.287000
——— e 28495005G  -3.207000 _ . ,T42100 + 142100 .aseong 1.000000 « 000000 -
169 28, 3211%n ~3.287000
29.69216h -3.287000 742090 . ple20%¢ . «DGpDOD . —..}ebBOOOD__ ... _ _ ,0pODOD
17e 30.P53210 ~3.287000 !
. . 30434200 ~3.287N00 $ 742100 42500 _ +300G08 .. deQnomoQ_ . L0BO0DDD ____.__-
171 30.805330 -3.2870400 .
e e 3L 176378 -328TRO0_ 742080 e sTh2090 .toonnn 1.600000 + 000000 .
172 31547420 ~3.28700D ) — “
31.91847C ~3.287000 £ 742100 LT42100 .flaooag 1004000 voooDgn . Lt
173 324289520 =3.287000 '
32,660565 -3.287000 742090 +T42090 +000000 - leDOORGQ . ., . .O0Q000. ..
174 33.031618 ~3,2AT000 '
——— - _L3l.abz 6L - amT3e20700N et THRABO S TWZ100, . _.0GOAO0.. . _1.00L00D 2000000 :
175 33773710 -1.287008  ° '
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POTENTIAL FLOW

- = 2-n,

25Y RELEARSE D-1-1

FLOW FIELD PLOTS

s FLEHENT COORDINATE OATA FOR BODY 30 = 1, T 2~ QCSEE -
i -7 Ty X1} YeI} DL ! DS STNLALF COSTALF) T cuRvATURE T T
i —_ - ow - . . . - - - - . .- . " - - — -,' — -
! 344144755 -3,287000 +TH2090 2742090 +20000C 3.+000E00 .000000
176 3445188 CF ~3,267000
34 PRGAST _ _____ —3.287000 JTH2100 2 742100 «CA0AOG, _ _ .. _1e000000 __ 000000 _ _

TR

e

35.287900

16.628950__ _ _

T34, 00000

-3,287400
_=1.287000
-3,2B7000

+742100 _

. s182100

£000000_ _

legQurag

_ +000000

a CHRTS

+ T YHE  YNTERPRETATION OF HEAMINGLESS INPUT WAS ATTEHPTED.

TZHB8UYT

TONS_

. _THE FOLLOMING RECORD 1S ERRONEOUS GR DOES WOT CORRESPOND TO FORMAT SPFCIFICAT, e emme v m— e e e
2 0 2-D DCSEE HOD 3 2 11 1

i 1/0 CALLED * AT SEOUENCE HUMBER DDOJ20 OF ELFORM

|

g

b .

L e T e e e — o e e
e v e v e —————— e e —— e e e e e e e e e e e

.- R . . - r(g g . e an

. . o '

O e e e e e - 'E’_g,____._ e

| ; B - ..

S =1 . -

Al
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POTENTIAL FLOW = = 2vD o,

. e s - R [

23Y RELEASE O=1~1

FLOW FI{LD PLOTS

’ UNTRANSFORMED COORDINATE DATA FOR™ gOpY ID = 2, Z=-D OCSEE ,
1 X1t YiI) 1 XT3 YD
F D N L M- PY-')  -:1 VSIS § SRR TS S T-1:11. 1) v Be¥NRC_
2 35,2579%00 - I.2870C00 52 T+849T760 2.9L3180
W - 3 . 34.sl5P00 3.287000 . . 53 . T45802C0 .¢eBBZTED | . .
4 33,7730 3.28700D. 54 7.310250 2.821820
. "5, L. 33.031s10 3,287000 S5 . 7.040060 2.780600 B . .
¢t 32.2R9520 3.287000 5b 6.770140 2.73%440
- 7 Adgsavegd 3.287000 BT oruee.. - b:5006LO 20690590, — e
: 8 3805350 3.26 7000 [ 6.231610 2.65R310
- T .. 30063250 3.287000 . . 5% S.963290,, . 2e60P880 .
H 294321140 3.2870n8 fue 6O $.695780 2.580530
o im mem e o Ml Z8.575M40 2.24%000 C . b 61 5429210 2.543520 . | R -
12 27836950 3.287008 . 62° 54163700 2.508080
13 2T LTubsh e 3.7B7C00 63 44899340 2 4[IHL4T .
14 26.352750 J.zeT000 (1] 44636240 2.442820
e ~ 15 . . 25 )LE6E 3.78%000 | . .. __ .. ; .. .BES L BuXT4700 2.5536040 e e
16 24 4868560 3.287000 66 4.114540 2438647C
e o 17 24176870 __ 34287300 - . &7 swassevo_ 2.3e22G6, .
18 23384370 3.287000 68 3.599060 24345565
. 19 224642780 22287000 69__ * 3e343880 2.32194Uu :
FIA 21.906t180 3287000 . 70 3.0905u0 2.306430 e
— 21 21150090 I .3«287000 e . - . & | — 2.8389&0_ e B v 29U 150 _____‘___,______,_ﬁ____ - .
22 20,415990 3.287040 72 2.589350 2.245240 .
— 2% 19.673906 ceee Z3e287000__ —_— LT3 -3 13 1T S, 2.279830 e
24 i8.931800 3287000 T4 2.095000 2.278000
_— 25 18,:89700 _3.287000 . S o 1.B61240 2%28459y - .
. F 17457610 3. 287006 76 1.64éa90 2.302360
. e JPT_ L _1BLT0SSM), . X,2870DO e O & S l.h49000 _  _2.3z9180 —— e .
20 15943620 3,28T0C0 Ta 14267300 2.3633840
e — w29 L 15.221320 . _3.287000 _ P . 1.100870 _ 24403650 — o
' k1] 14 .4 78680 3.287000 ap 948820 24498990
. 31 13659800 FerB7000_ 0 &y i vmw.zB10440 2,498260 . .
32 133 0%ced 3.287000 [-F- . +685110 Z.5569a4
coem e B d2eano_  3,287060 L. . A3 PSTRUBL, | 2.6Q6N20._c . L
. 34 12 .556160 3.287000 ay $471130 Z2:663990
A 12.257710 .3.78Tunon . ne 381470 _2.72317p . .
16 12.60%3u0 3.287700 . a6 +302790 2.763410
PNV | LR § Py § T2 2 3.288150 .. BT _ , . . :234670 2,044 16, vt e e
34 11451200 3.279660 88 174200 2.907700 >
19 11260A40 342706130 , a9 . «123580 29714060 .o . .
4y 1) Q7810 3.25818D LTS +0B2490 3034880
41 104782170 I.2a2450 91’ «0SE510 3,097310 o
42 10.495180 3.223800 92 024410 3.166540
u3 10.2 35530 .201700 93 +0064T0 _____  3,243660_ -
4y Fat 7600 3.177120 9y «0pGIao 3.326000
48 9.71857C 3.149860 95 .016300 1.410370
ug 9.k 51440 3.120170 96 2063040 3.48C560 -
47 Felb7230 3.8386250 27 140960 34544650 ° . R
ug 8921440 1.854320 %8 1233100 3.597890
Ly % 4654790 . 3.018610 LL + 337440 3ebwMzen L
56 63877110 2.981360 100 RTLIR] 36064883

-


http:3.28700-------------------------.11

POTENTIAL FLOW - - 2-D ,

23Y RELEASE £-1-1

FLON FIELD PLOTS

UNTRANSFORHFD COORDINATE NATA FOH BODY ID = 2, 2-0 OCSEE
I LT (I3 T 1 113 8 Y1)
YR .. _. 56970 ¥ F212200 .. . ___ .. l%0_ 10803840 _ __ __ 3,95C30L ——, ~
e T — "1tz +0 %6610 T U3.754320 141 114105130 3,960300
173 «B31450 3784720 142 114406420 . 3.960300 . -
104 974120 3812740 143 11.707710 3,96030U
. 1cs 1.124870 3.A38600 . . 1un 12.00906L0 . 3.96U300 - . .
1t6 1.204059 3,R62400 145 12.309200 3.960300
. LT , Y.uB2L20_ 3.A88180 146 12,669000 3.960300
ié T1.629199° 3903780 iny £3,101000 3960300
. S |- _ 14815980 3.921170 148 13.6194900 L. X9eL300 ... .
116 2,012450 3936050 149 t4e241480 3.960300
R 1 z.220%0 _ _ 3.9490060 o 150 o An.987980 J3P6U300 . . _
112 2430060 34956570 151 15738400 3960360
— 213 26690 3.%en300 152 ____ l6l.4P@830, __  __ 3.%eb30____
11t 23570790 F.960300 i53 172392060 3,960300
e 115 3.27158D _ 3.9603C0 . _ 158 | 174989690 V3900300 . L L .. _
116 3.572°70 3,960300 155 18.740120 3.940300
. W T 3.874160 3.960300 _ 156 194490550 _ _ 3.960300 L B
118 B,175450 3.960300 157 20.240980 ¥.960300
119 5.4 TR0 1.960300 158 20.991410 . 1.960300 oo .
(] CR%kL151] 3.960300 159 21741840 3.960300 =1
AL S.nT9TO . 3,060300 e e o 160 22.492270,_ .. 3.940300__ _ . ... _.
12 5,180610 I.9603I00 161 22.242700 3.960360
R 123 . 5.68190D  ___ _ 1.960300 L . o o1e2 23.993130 _ _ . _ 30960300 _. L o oo oo
124 5.983190 I.960300 . 163 24743560 3.960300
125 &.264480 3.960300 — o leh 25.493990 3.960300
176 6505780 ¥,960300 68 262484420 3.960300
. 127 6887716 3.960300 L .. 166 260994850 _ ____ _3.960300 . . e . e
124 7418870 ' 3,060300 167 27.745280 3.960300
V129 Te4B965D 3,960300 . 168 28.495700 - 3.56C300  _ e
130 7900 3.960300 169 294246130 3.960300
E31 8,692730 3260300 L70 e 29.996860 3.960300 —
Tz B i9¥520 3.960500 - 171" 30.746990 3.960306
R . 8.694810 . l.968300 172 31.49T420 __ _ 3.%6030p
134 8.996100 3960300 113 32.247550 3.960306
e 13s . .297390 ° 3.960300 174 312.998280 3.960300 .
136 F.5986a0 3,960300 175 I3.748710 3960300
137 ___9eBY9O9ID___ 3.9eM300_ 178 Lo 3hauweeyan o B3.ee0300,
138 10.201260 760300 177 354249570 34960300 ) o
I ¥+ 10.5C25%50 3.908300 178 364000000 34960300 - =5
’ e B
e B,
2B
2
S
Q2
3
Yk
R %




POTENTIAL FLOW = = 2= ,

23Y RELEASE 0-Y-1 FLOW FIFLD PLOTS

. FLEMFNT COORDINATE QATA FOF RODY ID = 2, 2+D' DESEE '
1 X011 Yi1} L ps SINtALF) COS{ALF) CURVATURE
s bl L3SCTO0AED, O 3,2RT000 - ——— [ O, e et ————— e a—
35.428950 3.287000 142100 JT42100 LLUoooL -1.00u¢00 «0B00R0
2 35.2879F0 J.zarTnon . .
3u,8868°5 3.287H00 sTu2100 742100 +0C0D0a R ~1.000000 «0OH00D
! . 34,51581p © . 3.287000 R ... ———
34,144 755 3,287000 LTH2090 ° + T4 2090 ~»06o000 -1.C00000 »000000
A 3BGTTITW L 3.2R70010 I . e - L.
3 22 -2 1) 3.2a7806 - TH2100 L74z100 000660 Y. 60drug - 008000
. 5 _. 33.031elu 3,28700N0 . . N ~ e e er eeem R
324660565 3.287000 742090 S TH2090 JUL0050 -1,00u000 + 000000
e .. 3Z.289520 3,287000 : - e . .
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POGTENTIAL FLOW - - 2-D .,  22¥ RELEASE D-1-1 FLOW FIELD PLGTS .
’ TTTOT T T 7 T ELEMENT COORDINATE DATA FOR BODY ID =7 2, 2-pQCSEET T ) T
1 XL yity oL ns SINCALF} COSLALF) CURVATURE .
e e e . A74P18g85__ 3.2BYNOO _ 1742090 + 742090 .0o0ooc =1.C0L0D0 . 000000
2¢ 174470610 3.2a7000 -
, 17.N76560 3.287000 +742100 . 742100 .000000 -l.006000 _ | . 000000
27 1647055 1C 3,287000
. . 1633445 3.287N00 STH2090 2782090 .. +D0DO0Q. ,.~ls000000 _ ___ __.000000
28 15.9634 20 3.28THOO
e 15.59237C_ . 3.287000_ _ ___ ,742100 + 742100 »300000 -1.00G000 +000000
15.221320 3.287000 - i
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POTENTIAL FLOW ~ = Popu,

23Y RELEASE G~) =)

FLOW FIELD PLOTS

ELENENT COORDINATE DAYA FOR RODY m = 2,

2= 0CSEE -

‘1 o R 3R oL bs SINCALF} ~ COSELALFY CURVATURE'
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POTENTIAL FLOW « = 2=D , 23Y RELEASE 0=1=1 FLOW FIELD PLOTS

ELEMENT COORDINATE OATA FOR BODY IO = 2, 2=D QCSEE
—_ oot
D Xt1y Yi11 oL 0s SINCALF) COSIALFY CURVATURE }
. i . . N, - el
P TY - L1 2.293475_ __ ____ __.21528% .215285 + 06254 2 4996588 + 000000 "
76 1.844660 2302360 i
. R __1.56T845 __ . 2.315770 _ J199501 L100801 . .13u435 =4990%22 _ __ __ _, 000000 c
77 IRPLT IR 2.329180 ]
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81 “B104 60 2.4982560 N
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CL] + 337440 3644260 !
2393535 _ _  __ 3.664545 .119300 +3193500 £380067 _._ .. 940801 _ ., _e00000Q.
i 1€ L9496 3.68UB30 N

SI ADVd TVNIOIHO

AITTVAD ¥00d 40



POTENTIAL FLOM = = Z=n . 23y HFLClSE'D-l—! FLOW FIELD PLOTS

ELEMENT COORDINATE DATA FOR Bany ID = 2, 2D OBSEF
1 (I il oo os STNIALF} COS1ALF "CURVATURE
g e —SO9SPU_  z.v0sD2s 125148 «125148 290771 +23678Y . _ 000000
101 J559370 3.721220 i
. L e8329%0 34737770 131478 «131478 -251789 . .967790, .. »00000D
102 «696 610 3759320 !
. .. . ...eThuQI0 o 34769528 +}38224 . 2138224 . 219937 P 975515 ... +000ODD
103 «83145D 3.784720 :
e +902785 So7IRTI0 _ aM4S395 . .14539% 2192714 29813255 + 000000
Tan . PTE 120 T 3B1ET4E
f v e e e TeOuZHSY 34825670 +152952 «152982 . +LESDTI ... 985644 000000
1e5 Lel24870 3,.838600
. o . _ 1.200480 3.850500 2160949 e160749 - eMNTRTZ L L L 4989006 . __.0DOOQO |
1€ 1.284080 3.862400 :
o 1.358035 34873275 . 169372 +169372 2128415 1991720 - 000000
1¢7 1.452020 3.889150
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f e e an e . 10722588 - = 34912475 oooal8YBes . .1B159g - aNE2638 | +995698 2000008
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—ee . 34220936 z.94p1I00 e SOAROA . 5300280 _ _ _ L050060 L.COGORD - 000000
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POIENTIAL FLOW = = 2=p ,  23Y RELEASE O-1-1 FLOW FIELD PLOTS
- | e s . et s T T —— —— *{
memem —mean s == =T e MENT COORDINATE DATA FOR RODY 1072 25 - 2-D OGSEE F
H 118 v oL DS SINIALF) COSCALFY CURVATURE
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12¢ &.585 780 31.9560300
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e e a- e Je68G295 . 3.940300 L301290 . .301290 . __..00BQ00. ___ _1.GRQ000 . . _ .0CQO0O . -
13C 7.79U%40 3.960300 .
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T%1 11+ 5130 3.960%00 vy
- 11y BY___ 360300, .301290 . _.»300290_, +G00Q00 1.409000D sDOgODO _____ ¢
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FOTERTIAL FLOW — ~ 2=00 23¥ RELEASE' D-1-1+ Fiow FIELD PLOTS

v e

l
ELEHENT rOORDINATE PATA FOR BANY XD = 2y 2=D CCSEE
I X{1) Yi1) L DS STNLALFY COSLALF? CURVATURE .
) - ' - - — Ll - " O LTI ) N l’
- — 182763194 2960300 ,75Q42Q $ 1505920 +000000 . 1.000000 2 000000 3
151 15. 7384 C0 3.960300 R
. LMAeN13808 0 3,960300. 750430 .- 750430 - 300000 . ____ 1.00Q0CQ .- ..2000000, |
182 16.488830 31.950300 1
.. L leeBouDYS _ .}.9p0300 «T56430, YR -rd0CO0Q . _ ).00DOOCD | _,oDOOQ@ | . "k
153 174239260 3.+960300
. — - 174614475 1.560300 L 750430 L750430 :=960000 1.000000- . 2000000 B
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