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INTRODUCTION

Many proposed V/STOL aircraft require propulsion systems that deflect
the thrust during takeoff, landing, and hovering. This deflection can be accom-
plished by use of flow turning nozzles downstream of the fans. These nozzles
must operate efficiently and effectively over wide ranges of internal flow condi-
tions. An important tool 1n the design of an efficient nozzle is the capability to
theoretically analyze the nozzle flow.

Many of the proposed V/STOL nozzles are three-dimensional (fig, 1).

Since the capability for a full three-dimensional nozzle analysis does not exist
at this time, simpler but approxim ate methods for analyzing these nozzles were
developed. Even though these nozzles are three-dimensional overall, there are
sections of the nozzles for which a two-dimensional analysis is an informative
approximation. The analytical procedure described herein is a two-dimensional
analysis,

The procedure developed utilizes three computer programs and 1s similar
to the procedure for calculating axisymmetric inlet flows (ref. 1) and two-
dimensional inlet flows (ref. 2). The chief program is the higher order Douglas
two-dimensional potential flow program (ref. 3) called 24Y at the Lewis Research
Center, which calculates the incompressible potential flow about arbitrary two-
dimensional bodies, The other programs, original at Lewis, are called SCIRCL
and NOZZLEC. Program SCIRCL generates geometric inputs for 24Y from var-
ious specified analytical shapes or sets of coordinate points for the nozzle com-
ponents. Program NOZZLEC takes the basic solutions output by 24Y and com-
bines them 1nto solutions of interest, and, 1if desired, applies a compressibility
correction, Figure 2 1s a schematic representation of these solution steps.

This paper consists of a statement of the problem to be solved, description
of each program, sample results, and sufficient documentation, including a test
case, to enable the user to run the programs,

SYMBOLS

A, B,C, D combination coefficients

M Mach number
Vv velocity
W mass flow

a incidence angle



Subscripts:

c control station

com compressible

i mcompressible

S1 passage between body 1 and body 2
S2 passage between body 2 and body 3
o0 free stream value

PROBLEM AND SOLUTION DESCRIPTION
Statement of the Problem

Geometric representation. - A three-dimensional nozzle can be approxi-

mated two-dimensionally by using the profiles at the plane of symmetry of the
three-dimensional nozzle (fig. 3). The basic assumption for two-dimensionality
1s that all derivatives in the z-direction vanish, that 1s, 3( )/9z = 0.

Care should be used when attempting to use a centerbody because 1n two
dimensrtons the centerbody is actually a flow splitter. In most cases, adequate
results ean be obtained by omitting the centerbody.

Nozzles. - The basic problem to be solved 1s to calculate either the com-
pressible or incompressible flow 1n an arbitrary two-dimensional nozzle at any
combination nozzle mass flow rates V'VC, V'VSI’ or WSZ' FFigure 4 shows three
possible combinations of nozzle geometries and weight flow specifications to be
analyzed. Figure 4(a) shows the single passage nozzle where welght flow rate,
Wc 1s specified. Figure 4(b) shows a nozzle with dual passages wherc the two
passage weight flow rates WSl and WS2 are specified. Tigure 4(c) shows the
same nozzle as figure 4(b). However, 1n this case the total nozzle and one pas-
sage weight flow rate, Wc and WSl are specified.

Inlets and nozzles. - While most of the nozzles problems are internal flow

problems, occasionally external flows about inlets and nozzles are desired
(fig. 5). If this 1s the case the programs can accomplish this by inputting values
of free stream velocity V_ and nacelle 1ncidence angle, a, along with the re-
quired weight flows described previously. A detailed description ol inlet calcu-
lation methods 1s given 1n references 1 and 2.

The two~-dimensional flow problem is solved in several steps (programs),

1. Geometric representation (Program SCIRCL)



2. Incompressible potential flow ba- - utions (Program 24Y)
3. Combined solutions with compres ity correction (Program

NOZZLEC).
Each step and 1ts corresponding prograrn + scribed 1n the following section,
Description of Solutic » and Programs

Geometric representation - Progra L - The nozzle 1s assumed to
be two dimensional, The profiles are b nto segments at convenient tan-
gential points (fig. 6). These profiles arc 1 'rred to as bodies 1n the program
nomenclature. Each segment may be detin . vy an analytic expression or by a
set of points. The nozzle walls and outer aces (1f any) must be extended far
downstream (fig. 6) to facilitate obtainir: :rate potentral flow solutions in

the nozzle in the region of interest. Thr _.. 1etry program SCIRCL prepares
coordinate~-point input for efficient use ¢. Jic potential flow program and also
prints out information such as curvature, w ! angles, etc., which 1s useful 1n
preliminary screening of proposed body s.

In addition to the surface points, set- mints 1n the vertical plane, called
rakes, are needed at axial locations whe - tocity profiles or streamlines are
desired. At least one set of rake points «cquired, corresponding to the axial

location where the weight flow 1s specified, as discussed with regard to figure 4.
Such rakes are called control stations.

Program SCIRCL generates the coo1dinates of the rake points for 24Y,
Program SCIRCL will also produce a Ca ‘¢ > plot of the nozzle geometry and
rake points.

Incompressible potential flow basic , ail.ons - Program 24Y, - Program

24Y 1s the Douglas incompressible poter at [low computer program for single

or multiple two-dimensional bodies. Br [l1, tne program utilizes a distribu-
tion of sources and sinks of imtially unk .. strength to represent the body pro-
file., The continuous distribution 1s app. » .ted by representing the body as a
finite number of discrete flat elements b - onstant source strength and char-
acterized by the mid point of the elemen. uced the control point), This approx-

1mation results 1n a set of parabolic alge « ¢ equations for source strength at the
control points that are solved by matrix me¢. >ds. Velocities at the control points
and at specified off-body points (rake point-' ‘re then calculated from the source/
sink distribution,

In the two-passage case, the progran ased to obtain five basic solutions
which are used 1n linear combination 1n oruc; to satisfy the prescribed operating
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conditions (fig. 4). The first basic solution 1s axial flow, the second 1s a 90°
cross flow, the third, fourth, and fifth solutions are vorticity solutions about
bodies 1, 2, and 3, respectively. In the single passage case, only four solu-
tions are generated, The first two are the same as the two-passage case while
the third and fourth are vorticity solutions about the two bodies.

Combined solution - Program NOZZLEC, - This program combines the
basic solutions V., i=1, 2, 3, 4, 5 from 24Y into any number of solutions

of interest. A solution of interest 1s one having specific values of free stream
velocity, V_, angle of attack of the free stream, a, and weight flow, V.V,.
through the control stations described previously, Optional inputs for W are
average axial velocity at the control stations (V_, Vsl’ or VSZ) or average
Mach numbers (Mc, MSl, or MSZ)' If either W or Mc 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.

The method of combination of the basic solutions 1s shown 1n figure 7. A
compressibility correction, if desired, 1s then applied to the velocities. The
compressibility correction used is

3 Vl/ Vc

com
C,

where the terms on the right-hand side g# obtained from the incompressible
solution, This correction requires no atberation of the inlet geometry and can
handle locally sonic or supersonic flows. Flow properties (Mach number, pres-
sure ratio, etc.) are calculated for eithcs the compressible or tncompresstible
cases depending on the version desired. The compressibility correction is
actuated by setting ICOMP1 to 0. The incompressible version 1s generated by
setting ICOMP1 to 1. If two passages are specified, two of the rakes mentioned
under SCIRCL are used as control stations by NOZZLEC A control station 1s
the rake where the average axial velocity of the combined solution 1s specified.
The possible choices of control stations for two passage cases are shown 1n fig-
ures 4(b) and (c). If only one passage 1s specified (fig. 4(a)), then any rake can
be used as a control station, However, 1t should be noted that the compressible
solution 1s most accurate in the vicinity of the control station since the compres-
sibility correction does not exactly satisfy continuity,

When the velocity on the surface becomes locally supersonic, the agree-
ment between theory and experiment 1s generally not as good as when the flow
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remains subsonic, To improve the agreement, an optional supersonic correc-
tion has been incorporated into the program. The supersonic correction 1S ac-
tuated as specifying NX as 1 on input,

Sample Results

To 1llustrate the results of the present calculation procedure, the graphic
output for the Test Case 1s presented next.

The graphic output of SCIRCL 1s illustrated 1n figure 8 and consists of a
plot of the nozzle geometry and the computational point spacing, and the loca-
tion of the rakes and their point spacing, In addition to its reference value the
plot is useful for troubleshooting for mistakes in the geometry 1nput and for
validating the satisfactory distribution of body points and rake points,

The graphic output of NOZZLEC is illustrated in figures 9 to 11. Fig-
ure 9 shows the pressure distribution on the surfaces of body 1. Similar plots
can be obtained for bodies 2 and 3.

Figure 10 shows the surface Mach number distribution. The comments
made above for the pressure plots apply also to Mach number plots.

Figure 11 shows a plot of the flow field vectors., Whenever rake points
are specified (see fig, 8) velocity vectors are calculated and can be plotted,

INPUT AND OUTPUT FORMAT

SCIRCL Input

Card Format Column FORTRAN Description
name

9A6 1-54 ARE = title for area plots,
""CROSS-SECTIONAL
AREA, SQ. IN."

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

9 A6 1-54 CURVO = title for curvature

plots. '""CURVATURE
ON SHROUD"
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Card Format Column IF'ORTRAN Description
name
9.A6 1-54 SURFAC = title for x-axis with

surface disiance plots.
""DISTANCE ALONG
SURFACE FROM
DOWNSTREAM END
OF SHROUD, IN,"

These first four cards above will be unchanged for all runs and can be made
a part of the execution setup deck, or replaced with data statements.

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

FOR CALCOMP PLOTTING OF INLET PICTURES

Card Format Column FORTRAN Description
name

2 8F10.2 1-10 XX Length, in plot-inches,
of X-ax1s required

11-20 XMIN Value, 1n data-inches,
of far lelt X-point,

21-30 EXEP Data- inch per plot-inch
along X-ax1s.

31-40 YY Length, 1n plot-inches,
of Y-axis required.

41-50 YMIN Value, in data-inches,
ol bottom Y-pount

51-60 ORD Data-inch per plot-inch
along Y-axis (usually
equal to FXFP),
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Card Format Column FORTRAN Description
name
61-70 ELREF The X-values tn area

output data are non-
dimensionalized by
ELREF. Default
value 1s 1.

71-80 AREF The areas in area out-
put data are nondimen-
sionalized by AREF,
Default value 1s 1,

3 4X, F10.2,1X 5-14 ALPHER If only one body 1s 1n-
311 put, ALPHER 1s the
angle of attack (used
by 24Y)

16 IPARA Element geometry flag
used by 24Y

= 0 Linear elements
=1 Parabolic elements

17 IFRST First-order terms flag
=0 No first-order terms
=1 First derivative terms
= 2 Curvature terms

= 3 Both first-order
terms

18 ISND Second-order terms flag
= No second-order terms

=1 Second derivative
terms

= 2 Curvature squared

terms

= 3 Both second-order

terms
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Card Format Column FORTRAN
name
19 IFLLL

4 2A6, 14, 1-6 IDENT
211, 212,
10X, 11,
9X, 3I1, 7-12 PROG
212

13-16 NO&6

(Flag 'A") 17 LPNCHO
Flag B 18 IPIOTA
Flag C 19-20 IPLOTC
Flag D 21-22 IREAD

ALL FLAGS

are 'on' when

=1, unless other-

wise noted (Either

E or J or neither

can be on but not

both).
Flag J 33 IAB

Flag E 43 IREDON (1)

Description

= 0 No combination so-
lution will be calculated
by 24Y

=1 A combination solu-
tion will be calculated
by 24Y

Six-character tag for
case I D,

24Y (right justified)

0

1, Do not save output
for 24Y on Unit 17,

Plot area against
X-position

-1, Plot curvature ver-
sus X, +1, Plot curva-

ture versus S

0 Obsolete)

Redo geometry (rom

point

Redo entire geometry
via direct interpola-
Lion



Card Format

Flag F
Flag G
Flag H
Flag I
Skip card 5 1l J=0

i 41002, 4

6 4F10.2

7 14

8 3F8.5,13,
4F8.5

Column

44
45
46-47
48-49

1-12

13-24

25-36

37-48

1-10
11-20

21-30

31-40

1-4

1-8
9-16

Y)

FORTRAN
name

IREDON (2)
IREDON (3)
IREDON (4)
IREDON (5)

XAA

Y AA

XBB

YBB

ANBDYS
DELS

DELSMX

XRI

NRAKE

XRAK
YLO

(Note: There is one card for each rake)

Description

LPNCHO for any redo
IPLOTA tor any redo
IPLOTC tor any redo
IREAD for any redo

X position ol startig,

potnt lor partial vodo

Y position ol starting

point for partial 1edo.

X posttion of ending
point for partial redo.

Y position of ending
point for partial redo.

Number of bodies

Spacing between points
1n 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 1s desired. (Can-
not be greater than 25).

Axial location of rake.

Y value of first point

(lowest point) on rake
at XRAK,



Card Format Column

17-24

25-27

28-35

36-43

44-51

52-59

9 4F10.2, 1-10
5F8.2

10

FORTRAN
name

YHI

NY

XTRAN

YTRAN

XSCALE

YSCALE

TYPBDY

Description

Y value of last point
(highest point) on rake
at XRAK,

Number of points 1a raxe
at XRAK- Restriction
Z NY = 2Q0.
Rake points are equally
spaced, AY, between
YZEL asc YLO where
AY - Ydi - YLO

NY - 1)

Value o! axial transla-

el

.00 of rake

Vea.ae o) vertical trans-
rat.oa ol rake

Va.ae of axial scaling of

rake

Value of vertical scaling

ol rake

Body number. Howeve-,
if there 1s symmetry,
then any body can te 11~
put as a mirror 1w ages

“

of any other body " .
can be accomplishec :
sctting TYPBDY -- - 7
where M 1s the nors = 3y
the bodv to be creac.n »
N s the number o! -1 .
vedy (0 be copred  ~ ISEC
18 set to the Y valuz ¢* + _
ure about which body N is
¢ e ».rrored No other

ot
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FORTRAN
name

Format Column

11-20 ANSEG

21-30 DELNEW

31-40 ANLF

Description

input is required for
this body except for
ANLF

= Number of segments
for the particular body,
except as stated 1n
TYPBDY,

= -1., Delta S spacing
1s set to original value
of DELS,

= 0., Delta S 1s set to
value of DELS from
previous body.

=+ number, Delta S 1s
set to value of 1nput
DELNEW,

= 0 Body 1s a lifting
body, 1.e., in 24Y a
vorticity solution about
this body will be calcu-
lated.

=1, Body 1s a non-
lifting body, 1.e., no
vorticity solution will
be calculated

Note: All lifting bodies must be 1nput prior to any non-lifting bodies.

41-48 XTRAN

49-56 YTRAN

57-64 XSCALE

Value of axial transla-
tion of this body.

Value of vertical trans-
lation of this body

Axial scaling factor
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12

Format Column FORTRAN
name
65-72 YSCALE
73-80 XTMAX
3F10.2 1-10 ENREED

Description

Vertical scaling factor

Maximum value of X for
which scaling 1s to be
applied.

Code 1ndicating type of
curve to be fitted
through given points,

= 0 , tor bisuper-
ellipses. See Tablel and
figure 12 for available
options. Inputi, 2, 3,
4, 5, or 6 (XIN, YIN)
points as directed.

=1000. Same as = 0 but
with finer point spacing
near one end of segment
(two such segments re-
quired)., Usually used
to give finer spacing at
the highlight. The
superellipse going into
the highlight and the one
coming out should have
this {lag

For bisuperellipses where
the '1000.' option 1s to be

used, the rate at which the
point spacing, ds, changes
near one end dSl dS1—1 -
(Rate) (dSl_l) can be speci-

fred on 1nput.



Card

Format

Column

13
FORTRAN
name

Description

The rate (program name
= PACE) 1s entered as
the fractional part of
ENREED for each seg-
ment. For example, 1t
ENREED were input as
1000.06, the spacing for
consecutive points would
be evaluated as follows:
DS, = DSl_1 - (O.OG)DSI_1
if segment 1s to go from
large-to-small spacing,
or: DS1 = DSi_1 +1.5
(0.06) DSi_1 if segment
1s going from small-to-
large spacing.

If PACE 1s entered as
zero (i.e., ENREED =
1000.), the default value,
0.05, 1s used.

(PACE = 0.133)

*The first '1000' super-
ellipse ON A BODY re-
duces the point spacing
as far as possible, down
to a limit of 2 percent of
the ds value at the begin-
ning of the segment.

* All subsequent '1000'
superellipses 1nput will
increase ds as far as
possible up to the input
value of DELS,



Card

Format

Column

14

FORTRAN
name

Description

* Any number or types
of segments may be in-
put between the first
and subsequent '1000'
bisuperellipses, with
the exception of a nor-
mal bisuperellipse
(ENREED=0),

=1, 1s a straight line,
input 2 coordinates
(XIN(1), YIN(Q),
XIN(2), YIN2))

(fig. 13(a)).

The first and last
straight lines on bod-
1es 2 and 3 and the
last straight line on
body 1 will automa-
tically have their
spacing 1ncreased
from approximately
DELS near the re-
glon of interest to ap-
proximately 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



Card

Format

Column

15

FORTRAN
name

Description

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

(ig. 13(M)).

=-~1., fits a lemniscate
between a straight line
and a point. Input 1s
three coordinates

(fig. 13(c)).

=-3., fits a cubic be-
tween two straight
lines. Input 4 coor-
dinates (fig. 13(d)).

=-4,0, generates a
segment which is a
mirrored image of
all the points from
XIN(1), YIN(1)) wo
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 1nput 1nstruc-
tions for card 12)



Card

11

12

lla

12a

Format Column

11-20
21-30

6F12,5 1-72

6F12.5 1-72

Namelist/

$BODYIN/

Namelist/

$ AUXIN/

16

FORTRAN
name

REEDEN(1)

REEDEN (2)

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

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

Z{M

DONE

Description

(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 spe-
cified points,

Y-coordinate for spe-
cified points.

Note. If ENREFD = 99,
instead of cards 11 and
12, input the following
cards.

Z 1s a complex array
containing the X value

(in the real part) and Y
value (imaginary part)

of each given point along
the segment, The name-
list will normally be
longer than one card

The program will use
the tnput points to gener-~
atc new points with ..ier
polnt spacing near re.s.C s
ol high curvature

A logical variebic wrn.zh
should be input as
. TRUIF
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Card Format Column FORTRAN Description
name
BYPASS = .TRUE, 1if no refine-

ment of 1nput points is
required.

Note: If ANSEG=0 and
TYPBDY # 0, skip card
No. 10, and substitute
11a for 11 and 12a for 12.

Input Deck Structure

Card

1

2

3

4

5 (only if flag J > 0)

6

7

8

. Number of '8' cards = NRAKES

8

9 Number of '9' cards = ANBDYS
10
11
12 Number of '10-11-12' groups for each '9' card

= ANSEG
*If ENREED = 99 on card 10, use 11a and 12a

: instead of 11 and 12

. *If ANSEG =0 and TYPBDY # 0 on card 9, skip

10 and substitute 11a and 12a for 11 and 12

10

11

12 Figure 14 shows an SCIRCL input form, reflecting

the above instructions.
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SCIRCL Output

Printed Qutput

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 one segment of a body should not exceed 200.
An error message will indicate 1f these limits have been exceeded.
Total number of off-body points must not exceed 200.
Total number of rakes must not exceed 25.
Body 1 segment data, body 2 segment data, and body 3 segment data., For
each segment:
ENREED (as input) and type of segment
Data depending on type of segment,
Straight Line
X X(1) X(2)
Y Y(1) Y (2)
Last point data*
Bisuperellipse
Exponents
P as readin X X(1) X(2) X(3) X(6) X@4) X(5)
Q asreadin Y Y1) Y (2) Y (3) Y (6) Y (4) Y (5)
P as used A X0
P as used B YO OMEGA
where A and B = Semimajor and minor axes of transformed superellipse
XO and YO = Center of the transformed superellipse
OMEGA = The difference (in radians) between the slopes of the end point
slope lines minus 7/2 (1.e., OMEGA 1s a measure of the non-

perpendicularity of the slope lines),
Number of 1terations**
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 1n-
put 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 1n a similar
triangle on the opposite side of the chordline,

If 1nput points (X3, Y3) and/or (X6, Y6) fall outside the magnic triangle, the
following message (or messages) is/are printed:

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

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

Cubic
X X(1) X(2) X(3) X (4)
Y Y1) Y(@2) Y (3) Y(@4)
A B C D

where A, B, C, D are the coefficients of the cubic equation,
Number of iterations**

Iteration data***

Last point data*

Lemniscate
X X(1) X(2) X(3)
Y Y (@) Y (@) Y(3)
THETMX CALC ACALC

where THETMX CALC = angle between line 1 - 3 and line 1 - 2.
ACALC from equation RZ - 2(ACALC)2 sin 2 6 where

6 = THETMX and RZ = E(IN(S) - XIN(z] 2, E{IN(3) - YIN(2)| 2

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

*Last 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.

**Number of iterations is the number of iterations required to achieve a
satisfactory point spacing for 24Y and have the calculated last point of the seg-
ment coincide with the input endpoint (to within a prescribed tolerance of 0.1
DELS). If this satisfactory spacing and end point matching is not achieved with-
1n 150 1terations, the following message is printed out above the number of
iterations:
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""This set of data exceeded 150 1iterations. Calculations stopped XBRK
YBRK.

X(1), Y1), X(@2), Y(2), X(3), Y(3), X(4), Y(4), X(5), Y(5).""

***Iteration data

DELS IN Value of ds at end of previous segment

DELS Value used to 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 segment end-
point

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

""INPUT FOR THE NOZZLE COMBINATION PROGRAM"'

For three body case

NT@1) = , NT@2) = , NT@3) = , NP -
For two body case
NT@1) = , NT@2) = , NP =

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 trist point of each body
S-S(2) - surface distance measured from XRI
DELT AS-distance between polnts

Rake Information
XRAK - axial location of rake
YLO - Y value of first location on rake
YHI - Y value of last location on rake
NDY - number of Y points on the rake, as input
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File output, - The file output (UNIT 17), written by SCIRCL, 1s uscd directly
as mnput to 24Y. This file consists 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 nozzle with SCIRCL-generated on-
body points denoted by the '+' symbol and connected with straight lines; segment
end points have a large circular symbol; off-body rake points are denoted by a

small square symbol (see fig. 8).
(2) For cases with IPLOTC # 0: a graph of upper shroud body curvature
against axial position (PILOTC = -1) or against distance along shroud IPLOTC

= +1).

Card Format

1 3(1, 2X), 1X
7 A4, 5X,
9(11, 2X),
1X,11

Column

11-38
44

24Y INPUT

FORTRAN
name

ID
ISV

ILIFT

TTILE
IPARA

Description

Body number,

Flag to control the saving
of geometry data for fu-
ture use again by the Two-
Dimensional Program.

= 0 Do not save data.

= 1 Save the 1nput geom-
etry data for future use,

Lift control flag, ILIFT
= 1-ANLF (from SCIRCL)

=0 This 1s not a lifting
body.

=1 This is a lifting body.
Body description
Element geometry flag

= 0 Linear elements

= 1 Parabolic elements
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Format Column FORTRAN
name
47 IFIRST
50 ISEC
53 ITR

Description

First-order terms flag,

0 No first-order terms

]

1 First derivativeterm

2 Curvature term

Il

3 Both first-order
terms

Second-order terms flag.

= 0 No second-order
terms

= 1 Second derivative
term

= 2 Curvature squarcd
term

~ 3 Both second-order
terms

Geometry transforma-
tion flag.

= 0 Transformation card
will not be nput.

=1 Geometry transfor-
mation card will be 1nput,

= 2 Ellipse generation,
Ellipse generation card
will be input. Transfor-
mation card will not be
1hput.

3 Ellipse generation.
Ellipse generation card
will be mput. Transfor-
mation card will be 1nput.
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Format Column FORTRAN
name
56 INORM
59 IBOD

Description

Geometry normaliza-
tion flag.

= 0 Geometry will not
be normalized

=1 All of the geometry
data X and Y) will be
divided by the chord
length before use by the
potential flow program.

Body disposition flag.

This flag together with

the IDOLD parameter
controls the sequence of
shapes that are to be pre-
sented to the potential

flow analysis part of the
program. With the useof
these two flags and the
ISV parameter 1t 1s pos-
sible to perform a variety
of multi-element analysis
problems with a minimum
of input data. For normal
useage when all the geom-
etry data are input only the
IBOD =1 and =2 1nputs are

used.

1 New gcometry 18 being
input. The storage of gco-
metry data [or the polen-
tial flow solution will start
with this body.



Card

Format

Column

62

24
FORTRAN

name

IDOLD

Description

= 2 New geometry 15 be-
1ing 1nput but this 1s not
the first body. This body
will be added to the sc-
quence of body data al-
ready 1nput.

3 New geometry 1s be-
ing 1nput but 1t 1s to be
added to an old sequence
of data

=4 All previously saved
geometry will be used.

= 5 The geometry for this
body will be selected
from the previously saved
data (body IDOLD will be
selected). This selected
body will be added to the

current string ol bodies

= 6 Previously saved geo-
metry data will be used
with the bodv number 1n-
dicated by the IDOLD pa-
rameter removed from
the solution

Old body ID number. This
parameter 1s used in con-
Junction with the IBOD pa-
rameter 1n selecting which
previously saved shape s

to be retrieved as the pre-
sent bodv



Card Format Column FORTRAN
name
65 IPVOR
68 LAST
72 ITYPE
2 This card is input only when ITR = 1 or 3.
7(F8.0, 1X), 1-8 CHORD
F8.0,11
10-17 XMULT
19-26 YMULT
28-35 DX
37-44 DY

25

Description

Vorticity distribution
flag,

= 0 Use constant vor-
ticity between body ele-

ments.

=1 Use variable vor-
ticity distribution

Last body flag.

= 0 This 1s not the last
body. After this body
18 1nput the program
will return to read
another Body Title and
Control Card for the
next body.

= 1 This 1s the last body.
=1

Body chord length, If
input as = 0.0 the pro-
gram will calculate
CHORD. This parameter
used only when INORM
=1.

X-coordinate multiplier,
Y-coordinate multiplier.

Delta-X increment ap-
plied to the X-coordinates.

Delta-Y increment ap-
plied to the Y-coordinates.
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Card Format Column FORTRAN Description
name
46-53 THETA Angle of rotation (posi-

tive for a counterclock-

wise rotation).

55-62 XTO X-coordinate of the
center of rotation.

64-71 YTO Y-coordinate of the
center ot rotation.

72 ITYPE -2

Note: These transformations are applied in the following order-
1. Rotate by angle THETA,
2. Shift by DX and DY.
3. Apply multiplier factors, XMULT/CHORD, and YMULT/CHORD.

3 6F10.0, 4X, 1-10 X(1) X-coordinate of the
I1, 2X,I1, 11-20 X@2) geometry. Up to six
3X,11 points may be input

21-30 X(3) on each card depend-
31-40 X@4) ing upon how the INO
41-50 X(5) flag 1s set

51-60 X(6)
65 INO Number ol data points
per card, If there are

6 values per card, INO
may be left blank,

68 ISTAT Last card flag.
0 This 1s not the last
X-coordinate card.
More cards will lollow,

1 This 1s the last
X-cooirdinate card.

72 ITYPE 3



Card Format
4 6F10.0,4X
I1, 2X, 11,
3X,11
5 2X,13,5X
F10.0, 51X,
11

27

FORTRAN
name

1-10 Y(1)

Column

11-20 Y(2)
21-30 Y(3)
31-40 Y(4)
41-50 Y(5)
51-60 Y(6)

65 INO
68 ISTAT
72 ITYPE

Description

Y-coordinate of the
geometry. Up to six
points may be input on
each card depending
upon how the INO flag
is set.

Number of data points
per card. If there are
six values per card,

INO may be left blank,

Last card flag,

=0 This is not the last
Y-coordinate card,
More cards will follow.

= 1 This is the last
Y-coordinate card.

=4

This card is input only when ITR =2 or = 3.

3-5 ILX

11-20 ELPSTH
72 ITYPE

Number of points to
be generated,

Ellipse thickness ratio.

=5

Note: At this point in the input the geometry for one body has been read in and
stored. If another body is to be loaded (i.e., a multiple element case)
and the LAST parameter on the Body Title and Control Card was = 0,
then another Body Titl e and Control Card will be expected next. If
LAST = 1 then the geometry load has been completed and the program
execution cards will be expected next.
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Two-Dimensional Program Execution Cards

All of the following cards are associated with the potential flow solution and
are 1nput after the geometry data has been loaded. For most normal problems
only the Flow Title Card and the Flow Control Card are required to complete
the analysis. All of the other flow execution cards are associated with other
options normally not used such as non-uniform flow.

Card Format Column FORTRAN Description
name
6 1544, 11X, 1-60 FTITLE Title or description of
5 case
72 ITYPE 8
7 I1,4X, F10. 5, 1 INCLT CL - o flag
2X, 11, 2X, 0 Angle of attack, o,
F10 5,5(4X, 1S 1nput.
I1), 9%, I1, 4X,
11,12, 12 = 1 Total 11ft coefficient,
CL 1S input,
6-15 CLT Valuc of angle of attack

or lift coefficient depend-
ing upon how the INCLT
flag was set.

18 ICHORD Reterence length flag,

= 0 The reference length
used 1n calculating the
CL 1sset- 10

1 The reference length
used 1n calculating the
Ce, will be nput as the
CCL parameter

21-30 CCL The 1nput value for the
reference length (chord)
used 1n calculating the

CrL
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Format Column FORTRAN
name
35 IND
40 ISOL
45 IOFF
50 NONU

Description

Print control flag,

= 0 Minimum print of
output solutions

=1 Pring the individual
solutions (00, 900, T,
ete.).

Matrix solution method
control flag,

=0 Use routine SOLVIT
for the matrix solution
(used when a very large
number of geometry
points have been 1nput),

=1 Use routine QUASI for
the matrix solution,

= 2 Use routine MIS1 for
the matrix solution,
Maximum number of geo-
metry points is = 101, If
number of points is great-
er than 101 the program
will automatically shift

to use SOLVIT.

Off-body calculation flag,

= 0 Off-body points will
not be calculated.

= 1 Off-body points will
be calculated.

Non-uniform flow flag,

= 0 Non-uniform flow 1s
not input,



Card Format Column

55

65

70

30

FORTRAN
name

NBNU

IPRINT

MORE

[FLLL

Description

# 0 Non-untform flow
will be input, The
number of flows input
1s = NONU (maximum
of 6 permitted). When
this option 1s used the
program automatically
sets the parameter
ISOL = 1.

The number of bodics
for which the non-
uniform flows arc input.

Print/punch flag.
= 0 Normal output.

= 2 Print the individual

matrices.

7 Punch the output on
cards.

Last case tlag.

= 0 This 1s the last solu-

tion case.

- 1 This 1s not the last
solution case  Another
set of Flow Title and
IFlow Control Cards (and
any non-unitform or off-
body cards) will be ex-
pected next after this
case 1s completed

0 No combination solu-

lution calculated
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Card Format Column FORTRAN Description
name

= 1 Combination solu-
tion calculated

72 ITYPE =9
8 6F10.0, 1-10 CNU(1) Combination constant
10X, I2 for the first non-
uniform flow.
11-20 CNU(2) Combination constant
etc. for the second non-

unitform flow. etc.

51-60 CNU(6) Combination constant
for the sixth non-
uniform flow.

71-72 ITYPE =10
9 I1,1X, 311 This card 1s input only when NONU # 0.
10(2X,13)
F10.5, 5X,
12
1 IBOD Body ID number for
which non-uniform tlow
1s nput
3 IN Normal velocity 1nput
flag.

= (0 Normal velocities
are not input.

= 1 Normal velocities

arc Lnput.

4 IT Tangential velocity
input flag

- 0 Tangential veloci-

fies are not 1nput



Card
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Format Column

8-10

13-15
18-20
23-25
28~30
33-35
38-40
43-45
48-50
53-55
56-65

71-72

32

FORTRAN
name

NN

11(1)
IE(1)
11(2)
IE(2)
I1(3)
IE (3)
11(4)
IE(4)
I1(5)
IE(5)
CB

ITYPE

Description

= 1 Tangential velocities
are 1nput,

I1 and IE specify the
element range for which
the non-uniform flow s
mput. I1 1s the first
element of the range
and IE 1s the last ele~
ment of the range. Up
to five ranges are per-
mitted per body.

Flow scaling coefficient
for this body.

- 11

This card 1s nput only when NONU # 0 and IN = 1. One set of these cards
must be present for each body for which non-uniform flow 1s to be nput
(when NONU # 0 and IN = 1), The number of data points 1n each set 1s
determined by the number of element ranges imput and by the number of

elements in each element range.

6F10.0, 10X, 1-10
I2 11-20
21-30
etc.

51-60

71-72

This card 1s 1nput only when NONU £ 0 and IT

VNUF()
VNUF (I+1)
VNUF (I+2)

ITYPE

Input values of non-
uniform normal veloc-
1ity. Input six valves

per card,

12

1. One sct of these cards

must be present for each body for which non-unitform flow 1s to be mput



Card

Note:

Card

12

33

(when NONU # 0 and IT = 1). The number of data points 1n each set 1s
determined by the number of element ranges input and by the number of

elements in each element range.

Format

6F10.0, 10X, 1-10
I2 11-20

21-30
ete.

51-60
71-72

Column

FORTRAN

name
VTUFQ)
VTUF (I+1)
VTUF (I+2)

ITYPE

Description

Input values of non-
uniform tangential
velocity. Input six
values per card.

=13

The cycle of input for the cards that follow the Flow Control Card 1s con-

trolled by the NONU and NBNU parameters.

follows:

Flow Control Card (NONU and NBNU are input)

Non-Uniform Flow Coefficients

Non-Uniform Flow Body Card
Non-Uniform Normal Velocities
Non-Uniform Tangential Velocities

Format

Column

FORTRAN

name

The order of cards is as

these cards

these cards are | are cycled

cycles for for NONU

NBNU bodies flows
Description

The following cards related to off-body calculations are input only 1f

IOFF = 1.

11, 9X, 7 A4, 1
12X, 2(2X, I1),
2(5X, I1), 2X,

12

11-38

ID

TITLE

Identification number for
this group of off-body
points, Off-body points
are read 1n groups of up
to 100 maximum at a
time. There is no limit
on the number of groups.
Title or description for

this group of off-body
points,



Card Format Column

53

56

62

68

71-72

34

FORTRAN
name

ITR

INORM

IDOLD

LAST

ITYPI

Description

Coordinate transforma-
tion flag. See the ITR
parameter on card 1.

Coordinate normaliza-
tion flag,

= 0 Off-body coordinates
will not be normalized

=1 Normalize the coor-
dinates by the 1nput
chord or by the chord lor
body with ID IDOLD.,

Body selection (lag lor
normalizing olf-body
points,

= 0 Use 1nput chord
(Type 22 Card) to nor-

malize off-body points.

# 0 Use chord for body
with ID - IDOLD to nor-
malize the otf-body
points,

Off-body group termi-
nation flag.

0 Additional group(s)
of otl-body points will
be read n after this

group 1s completed.
-1 Thts 1s the last
aroup ol otf-bods
points.

21



Card

13

14

Format

Column

35

FORTRAN
name

Description

This card 1s wnput 1f ITR = 1 or = 3 on the Off-body Title and Control

Card.

7(F8.0, 1X),
F8.0,11

6F10.0,4X,
I1,2X,11,
3X,11

1-8

10-17
19-26
28-35

37-44

46-53

55-62

64-71

72
1-10
11-20
21-30
31-40
41-50
51-60

CHORD

XMULT
YMULT
DX

DY

THETA

XTO

YTO

ITYPE
X(1)
X(2)
X(3)
X(4)
X(5)
X(6)

Body chord length This
parameter used only when
INORM =1 and ID@LD =0

X-coordinate multiplier,
Y-coordinate multiplier.

Delta-X increment ap-
plied to the X-coordinates.

Delta-Y increment ap-
plied to the Y-coordinates,

Angle of rotation (posi-
tive for a counterclock-
wise rotation),

X-~coordinate of the center
of rotation.

Y-coordinate of the center
of rotation,

=2

X-coordinate of the off-
body point. Up to six
points may be input on
each card, depending
upon how the INO flag 1s
set,
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Format Column

65

68

72

6F10.0, 4X, 1-10
I, 2X,11,
3X, 11

11-20
21-30
31-40

41-50
51-60

65

68

72

36
FORTRAN

name

INO

ISTAT

ITYPE
Y(1)
Y (2)
Y (3)
Y (4)

Y (5)
Y(6)

INO

ISTAT

ITYPF

Description

Number of data points
per card, If there are
six values per card,

INO may be left blank,

Last card flag

= 0 This 1s not the last
X~-coordinate card. More
cards will follow.

- 1 This 1s the last
X-coordinate Card,

=3
Y-coordinate of the off-
body point. Up to six
points may be input on
each card depending

upon how the INO flag 1s

sct.

Number ot data points
per card. If there are
six values per card, INO
mayv be left blank.

Last card flag.

0 This 18 not the last
Y -coordinate card. More
cards will follow,

1 This 1s the last
Y-coordinate Caid.

4
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Card Format Column FORTRAN Description
name
16 This card 1s input only when ITR = 2 or = 3 on the Off- Body Title and
Control Card.
2X,13,5X, 3-5 LX Number of points to be
F10.0, 51X, generated.
n 11-20 ELPSTH Ellipse thickness ratio.
72 ITYPE )
24Y OUTPUT

Printed Output

For each body the following data are output: UNTRANSFORMED COORDINATE
DATA FOR BODY xx and ELEMENT COORDINATE DATA FOR BODY xx. The un-
transformed data are the geometric points which were input from SCIRCL. For the
element data, the midpoint of each segment 1s calculated. Also printed are the
linear distance and surface distance between each segment. For each element,
the sine, cosine, and local curvature are also output. Following the element data
is the Antal surface distance for that body.

After the input and transformed coordinates are output a BODY GEOMETRY
SUMMARY table is output. The following is output in the summary:

BODY DESCRIPTION T1itle of test case

BODY ID Body number

LIFT TYPE = Yes, vorticity solution about this body is
calculated

= No, no vorticity solution calculated

N/O New or old body data
SID = 8, body geometry data saved
TFORM = Yes, body coordinates have been trans-

formed (see ITR 1n input)

= No, body coordinates have not been trans-
formed
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NORM = Yes, body coordinates have been normal-
1zed (see INORM 1n 1nput)

= No, body coordinates have not been normal-
1zed

CHORD If INORM =1, the CHORD 1s the body chord
length., If INORM = 0, CHORD 000

TYPE Type of solution to be generated.
= L, only linear terms
= P, parabolic terms

SIGM A If TYPE = P, SIGMA describes which para-

bolic terms considered

=1, First derivative term

F

C =1, Curvature term

S =1, Second derivative term
C

=1, Curvature squared term

ELEMENT STORAGE

N/O See N/O above
FIRST Number of first element for given body
NO Number of elements for given body.

Total Number of Bodies
Self explanatory

Total Number of Elements

Following the GEOMETRY SUMM ARY table 1s a table of the vorticity for each
element, If IPVOR does not equal zero then a variable vorticity for each element
1s calculated If IPVOR equals zero then the vorticity 1s a constant for each ele-
ment.

Following the vorticity functions 1s a printout of the combination coefficients
used internally by 24Y for 1ts version of a combined solution based upon 1nput
alpha or total l1ft 1f INCLT = 1.

After the combination coefficients of INDIVIDUAL FLOW SOLUTIONS for each
body are printed. The first solution 1s axial flow and the second individual solu-
tion 1s for crossflow. There 1s also an Individual solution based upon each body



39
which is a lifting body. Each individual solution contains the following:

POINT NUMBER Element number

VYN Normal velocity at the point
VT Tangential velocity at the point
SIGM A Source strength density

The individual solutions are also printed on a disc file to be used as input to
NOZZLEC as basic solutions.

The next section of output is the COMBINED SOLUTION if IFILL = 1. This
solution is the result of the combination of individual solutions into a solution
which satisfies the input conditions of either alpha or total lift. Also included are
the integrated values of lift for each body.

If there are off-body points specified in the input, the next section is the indi-
vidual solutions at each off-body point. These solutions correspond to those for
the on-body points. Also included is a combined solution for the off-body points
(if IFILL = 1) using the same combination coefficients as those for the on-body
points.

NOZZLEC Input

English engineering units are used throughout the program.

Length, in,
Velocities, ft/sec
Angles, deg
Pressure, lb/fl:2
Temperatures, °Rr
Densities, slug/ft3
Force, 1b

Weight flow, lb/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, [ T{3) from



Card

Format Column

[
|
[0 o]

9-12

13-16

17-20

21-24

40

TFORTRAN
name

NS1

NH

NP

NX

KND

Description

SCIRCL (3 body case),
or NT(2) from SCIRCL
(2 body casej] .

Number of on-body
points on body 1.
(NT(1) from SCIRCL),

Number of on-body
points on bodies 1 and

2 (NT(2) from SCIRCL)
If there are only 2 bod-
tes, NH - number of on-
body points on hody 1
only. (NT() [rom
SCIRCL).

Total number of off-body
points., (NP from
SCIRCL).

Flag for type ot input
through the control sta-
tion:

0, weight flow

1, Mach number

2, velocity

1, apply supersonic
velocity correction
to data

IFlag tor scaling variables.
All 1nput lengths are divi-
ded by ELND
It KND -1, LLND YCU
0, 'LND 1
1, FLND YCU
-YCL



Card

3

Format

10F¥8.0

Column

29-32

33-36

1-8

9-16

17-24

25-32
33-40

41-48

49-56

41

FORTRAN
name

ICOMP1

THUB

VC

VS1

Vvs2

VINF
ALFA

MC

MC1

Description

= 2, ELND-the
read-1n value
from card 4.

Type of solution to be
computed:
= 0, compressible
=1, incompressible

IHUB = 0, 2 body case
# 0, 3 body case

Average axial velocity at
the control station be-
tween bodies 1 and 3 up-
stream of the body 2.

Average axial velocity at
the control station be-
tween bodies 1 and 2.

Average axial velocity at
the control station be-
tween bodies 2 and 3.
Note 1f IW=2, then two of
the three velocities must
be input for the two pas-
sage case

Free stream velocity

Angle between free stream
velocity and X-axis of the
nozzle

Average Mach number at
the control station be-
tween bodies 1 and 3,

Average Mach number at
the control station be-
tween bodies 1 and 2,



Card
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Format

10F8.0

Column

57-64

65-72

73-80

17-24

42

o

FORTRAN
name

MC2

TTOT AL

PT

ELND

WDOTC

WDOTC1

wDOTC2

Description

Average Mach number
at the control section
between bodies 2 and 3.
If IW=1 then two of the
three Mach numbers
must be 1nput for the
two passage case

Total temperature. If
TTOTAL = TSTAT=0,
then TTOTAL = 518.67
will be used.

Total pressure, If
PT=0.0 and PSTAT#0.0,
the program will calcu-
late PT, If PT=0.0
and PSTAT=0,0, PT1s
set to 2116,

ELND 1s the arbitrary
length uscd for scaling
or normalizing. Refer
to KND 1nput.

Weight flow at the con-
trol station between
bodies 1 and 3.

Weight flow at the con-
trol station between
bhodies 1 and 2,

Weight tlow at the con-
trol stationbetween
bodies 2 and 3, If IW -0,
then two ol the three
welght flows must be 1n-
put for the two passage

case,



Card Format Column

33-40
41-48

49-56

57-64

65-72

73-80

4A 6F10.0 1-10

11-20

43

FORTRAN
name

PSTAT
TSTAT

CUTOF1

CUTOF3

CUTOF2

VPERIN

XMIN

Description

Static pressure

Static temperature,

If PSTAT and TSTAT

are not 0.0, total tem-
perature and total pres-
sure will be calculated
using PSTAT and TSTAT,

If CUTOF1 # 0, then the
pressure ratio PS/PT

on body 1 will be plotted
against a dimensionless
surface distance S/CUTOF1
starting at X = XR1 for a
distance of S = CUTOF1,

Same as CUTOF1 except
for body 3.

Same as CUTOF1 except
for body 2.

If VPERIN 1s greater than
zero then a CALCOMP

plot of the nozzle showing
rake point flow field data
will be produced. VPERIN
is the value of a umt vector
in ft/sec/in. If VPERIN

is not equal to zero, card
'"4a'' must be input.

The length 1n plot 1nches
of the abscissa of the v.1-
ocity plot,

Value, 1n data inches, of
far left X-point,



Card

6

7

Note-

8

Format

3F10.0

3F10.0

3F10.0

Cards ''6'' and ''7"'

3F10.0

Column

21-30

31-40

41-50

51-60

11-20
21-30

1-10

11-20
21-30

1-10

11-20
21-30
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FORTRAN

name

EXEP

YY

YMIN

ORD

XTEST

YCL
YCU
XTEST1

YCL1
YCU1
XTEST?2

XCL2
YCU2

Description

Data 1nch per plot inch
along X-axis.

Length, in plot inches,
of the ordinate,

Value, in data-inches,
of bottom Y point,

Data 1nch per plot inch
along Y-axis,

Axial location of the
control station up-
stream of body 2 be-
tween bodies 1 and 3.

Y on body 1 at XTEST
Y on body 3 at XTEST

Axial location of the
control station be-
tween bodies 1 and 2.

Y on body 1 at XTESTI1,
Y on body 2 at XTEST1,

Axial location of the
control station between
bodies 2 and 3.

Y on body 2 at XTEST?2
Y on body 5 at XTFST?2

are not used for a single-passage case,

1-10

11-20

XR1

XR3

Axial location on body 1

where S 0.

Ax1ial location on body

where S 0,
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Card Format Column FORTRAN Description
name

21-30 XR2 Axial location on body 2
where S = 0. Leave
blank for two body case.

9 3F10.0 1-10 YR1 Y on body 1 at XR1.
11-20 YR3 Y on body 3 at XIR2,
21-30 YR2 Y on body 2 at XRH,

Figure 15 1s the input form for NOZZLEC,

NOZZLEC Output
Printed Output

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 24Y
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: VS1, average axial velocity at control station between bodies
1 and 2
Upper passage: VS2, average axial velocity at control station between bodies
2 and 3
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 compressible equations, The rest of the output
will be defined by its name,

ALPHA Angle of attack of nozzle
VINF/VC v /v c
VSONIC Critical velocity uncorrected for compressibility

VSONICC Critical velocity



WDOTCR

WDOTLCR

WDOTUCR

TSTAT
PSTAT
PSTATC
ASTAT
RHOSTAT
WDOTC
WDOTL
wWDOTU
VIC

VICL

VICU

TTOT
PTOT
PTOTC
ATOT
RHOTOT
THET
DEL
XRI1

YRI1
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Corrected weight flow at upstream control station

WDOT xA/ THET

DEL

Corrected weight flow at control station between bodies
1 and 2

Corrected weight flow at control station hctween bodies
2 and 3

Free stream static temperature

Free stream static incompressible pressure

Free stream static compressible pressure

Free stream static speed of sound

Free stream static density

Input mass flow at upstrcam 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

Free stream total pressure incompressible
Free stream total pressure compressible
Free stream stagnation speed of sound
Free stream stagnation density

TTOT /518.67

PTOTC/2116.22

Input

Input



XRI2

YRI2

XTEST

YCL

YCU

LND

XTEST1

YCL1

YCU1

XTEST2

YCL2

YCU2

P - S CUTOFF1
P - S CUTOFF2
P - S CUTOFF3
NT

NP

NS1

NH

KND

w

NX

ICOMP1

IHUB

V1

V2
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Input
Input
Input
Input
Input
Length used for scaling
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Average axial velocity at specified control station for
basic solution 1 from 24Y

Same as V1 except for basic 24Y solution 2

Same as V1 except for basic 24Y solution 3
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V4 Same as V1 except for basic 24Y solution 4
V5 Same as V1 except for basic 24Y solution 5

24Y basic solutions 1 and 2 are axial and crossflow solutions. For a three-body
case, solutions 3, 4, and 5 are vorticity solutions about bodies 1, 2, and 3, re-
spectively. For a two-body case, soliitions 3 and 4 are the vorticity solutions
about bodies 1 and 3. Note there is no 5 solution for this case.

A B,C,D Coefficients of combination

VINFP Incompressible free stream velocity ''uncorrected'' for
compressibility if the input value was compressible

OTHER MESSAGES: ""VRESON = IS GREATER THAN VM AX,
VCONC = .'"" The velocity at a certain on-
body point exceeds the allowable value for the local ex-

pansion condition so that the i1sentropic ratio term:
1. - VCONC 1s less than zero. Where,

2

ot
"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
1sentropic density ratio, the stagnation density (RHOTOT)

and the average incompressible VBAR (based on weight
flow and the cross section), It hasfailed, VCOMP 1s the
20th attempt at finding the compressible velocity and has
been used to compute the RHOBAR that will be returned.
The normally unchanged VBAR 1s adjusted to agree with
these abbreviated results,

For NX = +1, supersonic velocity correction 1s operating
and a message to that effect will appear each time a region
of local supersonic flow 1s encountered on the body, and
also when 1t ends. The body point number where these
transitions occur will also be printed.
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ON-BODY POINTS

Body 1, 2, or 3

For both compressible and incompressible versions:

I

IS

VCOM
VBAR
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

pi - pO
Compressible pressure coefficient
%
Ec/ Pt
3.5
v 2
Static to total pressure ratio, |1 - 0.2(—
a
t

Incompressible Version

Resultant incompressible velocity

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

2
Vi
Incompressible pressure coefficient |1 - [ —
Vo
1/2 pv?
Static to total pressure ratio, 1.0 - =2 PY_

Py
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OFF-BODY POINTS

For both incompressible and compressible versions:

Rake number

I

X
\%

THETA

MACH
WFRACT

VX
VY
VRE
VBL

RB/RT
PS/PT

\'A ¢

VRE

PS/PT

Number of the point (points without numbers are interpolated

values at a body)
Axial location

Vertical location

Flow angle, tan™1 VY
\"2:¢

Mach number

Local cumulative weight flow at a given point on a rake divided by

total weight flow at the rake

Compressible Version
Axial velocity corrected for compressibility

Vertical velocity corrected for compressibility

Resultant velocity = vx2 + vy?2

Average incompressible velocity at given axial location

o/p;
Same as ON-BODY POINTS
Incompressible Version

Incompressible axial velocity

Incompressible vertical velocity

Resultant velocity ="\/ VX2 + VY2

Same as ON-BODY POINTS
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1
RAKE WEIGHT FLOW DATA

For each rake the following data are given:

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

1; upstream of nozzle

= 3; upstream of body 2 between bodies 1 and 3

= 4; downstream of body 2 highlight between bodies 1 and 2
= 5; downstream of body 2 highlight between bodies 2 and 3

wWDOT 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. 9) and Mach number (fig. 10) dis-
tribution against S/CUTOF1, S/CUTOF2, or S/CUTOF3 are made for any body
whose value of cutoff is not zero.

If VPERIN not equal to zero, then a plot will be made of the velocity flow
field at the off-body points (see fig. 11). At each off-body point a vector will
be drawn showing flow angularity and magnitude, Magnitude will be shown by
relative size of the vecfors (a unit vector will have a magnitude of VPERIN),

DESCRIPTION OF SUBROUTINES
Figure 16 illustrates the calling relations between the main program and their
subroutines.

Program SCIRCL

(A) MAIN SCIRCL Read all input, call required subroutines for each scginent
as requested, plot each segment after points are gener-
ated by subroutine; list points; test for reworking of
geometry if required



(B) STRAIT
(C) FNSTRH
(D) FRSTSH

(E) TEST

(F) PRELPS

(G) SUPERC
(H) FONIS®

@) CUBIC

(J) SIMQ

(K) LEM
(L) MIRROR

(M) XYCALC
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Straight Lines

Generate points on a general straight line segment
Generate points on final straight segment of a body

Generate points on first straight segment of a body

Bisuper Ellipses
Test superellipse input to see 1f mirroring about y-axis
18 required

Mirror superellipse 1nput data about y-axis so that slope
(1, 2) 1s greater than the slope (1, 4) (fig. 12(a))

Generated points on a general bisuperellipse (table I)

Iterate on input conditions to find bisuperellipse exponents

Other Curves

Fit a cubic polynomial between two nonvertical parallel

lines

Simultaneous solution of equations to obtain coefficients
of the cubic polynomaial

Generates points on a general Lemniscate

Mirror the hub points to obtain the shroud

Direct Interpolation

Executive routine for the following modules purpose 1s
to generate points ''"correctly'' spaced along the curve
defined by a list ot 1nput points. Inputs are used to de-
velop double 3-point interpolating polynomial 1n suc-
cessive reglons along the curve, Polynomials are then
used to suggest points, derwvatives, etc. which can be
tested for spacing as defined by standard criterion
(see comments 1n SPGEN listing)
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(N) SGEN
©) DSTRP
(P) SPGEN
@) DNTRPC

(R) FNTRP

TN

(S) FSTRP
(T) FNTRPC
(U) FNTRPA
(V) TLU

W) LIMIT

(X) WPUNCH
(Y) WRTXY
(Z) AREAA

(Z1) DRAW
(Z2) PLOXIS

(Z3) SINTP
(Z4) SORTXY

ERTRAN
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Refer to listing for comment card description

Special Calculations; Output to 24Y

Generate rake points at requested positions; plot rakes
Write all X, Y coordinates

Compute area

Picture Plotting

Plot X-Y meridional plane picture of each inlet segment

Plot frames for inlet picture and label axis

Utility
Lagrange three-point interpolation

Rearrange the values in an array, x, to increase 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



SYMBOL
SCALE
LINE
NUMBER
PIOT

—

A) MAIN 24Y

B) ABFORM

C) ASSEMB

D) COMBO

E) ELFORM

F) FILES

G) FLOWS

H) GEOMCF

I) MAFORM

J) MAIN1

K) MAIN3
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Standard CALCOMP routines needed for all plotting

Program 24Y

Executive calls to MAIN1, SOLVE, and MAIN3 also, this pro-
gram rewinds all disc files used,

This subroutine calculates induced velocities array elements
1n arrays A and B,

This subroutine reads in normal and tangential onset flows 1n
row order and assembles them in column order. Also it
reads in non-uniform onset flows 1f any,

This subroutine calculates combination coefficients 1f required.

This subroutine reads 1n body coordinates and associate data
and calculates element data,

This subroutine assigns temporary file numbers.

This subrouting calculates individual and combined flow for on-
body points. It also writes the individual flows on a tape file
for input to NOZZLEC,

This subroutine calculates required geometry combination
coefficients associated with parabolic distribution,

This subroutine forms and stores matrices A and B and calcu-
lates alpha and circulatory onset velocities.

This subroutine calls subroutine ELFORM and MAFORM and
reads 1in the flow control parameters,

This subroutine calls COMBO (f required), FLOWS, and
OFFBOD.,



L) MIS1

M) OFFBOD
N) OFFPTS

O) PRINTG
P) PRNTEL
Q) QUASI

R) RMAX
S) SOLVE
T) SOLVIT

U) TYPE

V) VXYOFF

W) VPROFF

X) WEIGHT

Y) XYFORM
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This subroutine inverts a matrix and solves simultancous equa-
tions. This is used when ISOL = 2 and number of points less
than 102. If more than 101 points are input program shifts
to SOLVIT,

This subroutine calls OFFPTS, VXYOFF, and VPROFF,

This subroutine reads in the off-body points and prints them
back out,

This subroutine writes out the body coordinate data.
This subroutine writes out the body summary data.

This subroutine performs direct matrix solution, Program
uses this to solve matrix when ISOL = 1.,

This subroutine calculates maximum radius or chord.
This subroutine obtains the sigma solutions from QUASI.

This subroutine performs direct matrix solution (used when a
very large number of points have been input).

This subroutine checks input card type to verify proper data
card is being input,

This subroutine calculates the individual and combined solutions
for each off-body point.

This subroutine prints out the individual and combined solutions
(in blocks of 100) for each off-body point,

This subroutine calculates the vorticity weighting functions for
each element.

This subroutine calculates the indiced velocity array elements
A and B,

Program NOZZLEC

(A) MAIN NOZZLEC Executive calls to INPTR, SEARCH, ANGLEF, SOLVE,

OFBDY, and if compressibility correction desired
COMCOR. Also, this program calls PLTER 1if output
plots are desired



(B) INPTR

(C) CONST

(D) SEARCH
(E) ANGLEF
(F) SURF
(G) SOLVE

(H) COMCOR
@) ONBODY

(J) OFBDY

(J) VBARIT

(L) INTER
(M) SORTXY
(N) INTER2
(O) INTER3
(P) INTEG
Q) CALTIT

R) PLTER
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Reads input parameters from unit 5. Also reads 24Y
output coordinates and basic flow solution velocities,

Calculated most constants and intermediate parameters
and prints results,

Finds the highlight on each body.
Finds the body surface angle for each point on the body.
Calculates surface distance along body as a function of X,

Computes linear combination coefficients A, B, C, and D
to satisfy inputl flow conditions. Also calculates the in-
compressible velocities and average velocity Vl (used
in compressibility correction) for each point.

Applies compressibility correction,

Uses velocities and densities to calculate: pressure ra-
tios, Mach number, flow angles and list all results for
points on the body.

Same as ONBODY for rakes. Also calculates local frac-
tional weight flows for each rake point.

Calculates average density ratio for compressibility cor-
rection,

See SCIRCL routine SINTP (duplicate)
See SCIRCL routine SORTXY (duplicate)
Calls INTER

Calls INTER

Performs trapezoidal integration

Titles plots of pressure and Mach number versus sur-
face distance,

Plots pressure and Mach number versus surface distance.
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INPUT/OUTPUT UNITS

SCIRCL 5 - Standard card input
6 - Standard output list

4 - Temporary storage; if flag Jor E is 1, input to direct

interpolation routines is written here

17 - Saved. If flag A is 0, input for 24Y consisting of X,
Y points is written here

24Y 5 - Input (=7 from SCIRCL)
6 - Standard output list

7 - Saved. Input for NOZZLEC 1s written here (6E13.8)
X, Y, V1, V2, V3, etc.

2-4 Temporary storage
8-18
NOZZLEC 5 - Standard card input, flow conditions, etc.

6 - Standard output list
7 - Input from 24Y

12 - Saved. Input data (for body 1) for boundary layer program

13 - Saved. Input data (for body 3) for boundary layer program

14 - Temporary storage
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132 C ABOUT DS GREATFR THAN ¥ ON Hug A 1nso
a 133 4 YHE = v OF THE LAST PT ON RAKE CLOSEST TO THE SHROUD - SHOWD BE a 1ne0 T
T 13 T 77T . 480UT DS LFSS THAN Y ON SHROUD A 1070
135 C NY = RO, OF PTS TO GENERATE FOR THAT RAKE A 1080 e
~ Y6 T oON-BoDY - T T A 1090 =
137 c FOR EACH SEGMFAT A DESCRIPTION CARD IS NEEDED, A 11C0
138 C THIS CAPD DENOTES THE TYPE NF LINE, AND TWE A 1110
a) 139 C cooamnngs OF THE LINE (Up T0 6 s[*rs) A 1120 =
TTCTTTYTWROTT T T T T Tt T T T o A ifie - - T/ T e T
141 READ (NIN,S5S5,END=E33)ANBDYS DEL S,DELSMX, XRT ANNSD A 1180 S
AT TR T T H - T T T T T T T . Tt T T Tttt Tt ot s mes T e T s
183 READ (NIN,SRS)NRAKES A 1150 B
- T6% T
- 185 c RAKE POINTS ARE TRANSFORMED INDEPENDF NT OF ONg aANOTLFR AND
Tt T4E o INCEPENDENT OF BODY YRANSFORKATIONS., ZFRO VALUTS FOR YL3 AND - - T
147 C YHI ARE TRANSFORMED RUTOMATICALLY (BY CALCUWLATION FROM _TRANSFORMED
& T&F T " RODY POINTSY IN SURROUTIRE wPuRcH, — — - T - T
149 L
TTTUTTIRE 00 &7 I=T,NFAKES - -7 T -
) 151 nuomn.ssm XRAK (1) ,YLOII) ,YHT (T),NYIT),
. 152 ! - YTnn.VYnau.xscnr.vstur oo T T T/ T - T T
153 TRANSX = XIRAN .NF, 0.0
o 154 TRANSY = YTREN NE. 0, o - - T = -0 00T N T
15 SCALEX = XSCALE «NEse "o N
o 17¢ - SCALEY = YSCALE oNie A.7 o Tttt T T T - T - T
O 14t CHANGE = TRAASX ,Oh, TRANSY .OR, SCALEX .0k, SCALFY -
- 1¢R IFTJNOTY. THENGEY GC T0 &7 o - - T o T T T 0
(NG IFL.NOT, SCALEX) YSCALE = 1.0
o |l TFT ROV STALFYY V3CALE = 1.0 - - - - - — - - e
111} C
) U T ARANSFORW THF RAKE #O0INTE  —  ~ - Tt T o - —
! XRAK(T) = XPAN{I) » XSCALF o xTpab .
YEOUTY T YLOTYT & ySCALE +« vYIhaN - s e - — ——
YHIE1) = YHI(1) o YSCPLE + YTRAM B ) o
(7 TONTINVE T - - T -
i WRITL 46,880 IANBLY S, DF LY NELSKX, 7" ] A 1130 e
te % ﬁmmus N . o ) - A 11en .
A 11s$0 ~ B c._‘JO
MEYCTIINY (T o+ 2 13¢n ) B ¢
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226 READ TNINGOPSVUVINIT ) T2 . 3),YIN(6) , (YIN(T),I-0,5) A 1750
[a] 229 C -
230 T TRANSFORW POINTS IF CALLED FOR (| CHANGE = .TRUE. T
231 [
[a) 232 YFICAANGE) CALL XYTRAN{J,NSEG ,ENREED NS -~
233 IF (JAB6Te0) WRITE 18 ,625)¢XINCI), T=1,3) ,XINI6) EXINII) 128,8) A 1740
238 Ir (TaB.GT.0) WRITL (862500 VINUIDGT=Te3)oYIN(6) ,(VINIT) ,128,5) A 1770
(o] 235 90 KSV=K A 1780 ~
b413 CAPPATRIZO. 0 A 1750
237 IF (ENREEDNE«1o0+AND.ENREEDJNES10.) 60 TO 1p$S A 1200
(g 238 XONIRIZXINTI T A 1R 1n ~
239 YON(K)IZYIN(Y) [ 182n
ki1 WRITE (6,5T0)VENREC L, (XINTT R, 1=1+20,(YINITT, 51,20 A 1830
(g 201 A 1890 -
NI T T T T T T YR (ENREEDLEG. IO, (O, INUREGD L 6E . 2 AND LI E G, 1T T CALL FRSTESRIKT
283 IF (ENKFEDEC.) o0 MDJJEQ.NSEG) CALL FNSTRH (K) A 18710
o Za8 T TF(K.EQ.NK) CALL STRAIT (K,0.00 ~
288 95 DYDXOURSYIZDYDROIK SY+1) A 1920
FLT3 RCPAATKSVICALPHAIK SV 1) [ 1938
~ 287 G0 TO 160 A 2020 =
TTUTTTRR T T A 19¢0
289 195 IF(ENREED LT ,=3,00607021¢
o 250 IF TENREED.L¥.=2.0) Go Y0 IS0 -
251 IF GENREEDJLTe-1.0) GO TO 180 A 2080
257 A 2080
(o) 253 IF (ENREED.LT,p,0) 60 TO 135 A 21co -
5% T a 2110 P
255 [ 2120 (]
O 758 T T SETSUP SUPER ELCIPS [} 1R A
257 4 A 2140
k41 WRITE (6,8STENREED
- 259 XPREP=U A 2150
Y {3 T TENRDTENRLYD-INCD. - ) 21600
261 IF (ENRD,LT.0,0) GC TO 1i0 A 2110
_TTTTTTTIRTL T T TRETER z . T - - 1 T2Teo -
263 IFIPACE «LE«DsIPACE =. 05 A 2190
FLY) ENFTEDZ0. A 22¢0
A 265 IFLD:IFLD+) A 2210 J
T 7T 26% - TGOY0 ITS - Y T #11
267 110 IfFLD=Q A 2230
{3 T § -3 153 e { P31 LI LI A I (1A N 3 XYL XTN (6) , IXINTTI TV YCH 5V, RTEDENA 2280 2
269 1420 CYENUTD 4121030, YINCE) o IYINLT) 1T 4,S5) A 225N
270 CaALL TEST (&) A 2260
_ 271 ISTARTZX A 22710 2
TTTTTTIYIZT T B & S T ST T T T T T T TR T AR T T
2713 CALL SUPERCIXIN,YIN,REEDEN,DELST,ISTART) A 23¢n
T2 TRIYOSY B 2710 <
275 IF (N7.€0.1) GO TO 125 A 2320
*TE RKEK=K -1 - T A 2330
. 217 D0 120 JEZISTART ,MKKK A 2380 o~
T T T T IR TRORTJE L EG.XoN (JE+ T 68 Yo Iop T a 23%0
219 IFCIOYUXOUUF 1=DYD> (1 UF ¢ 11D/ 0 XONTJUF ) - XONCJF+1) ) #CAPPAIJE) oL To0,ICAPA 2360 ~
TTTTTTTIEU T T T IPRIJUYISCIFPALJYL ) [} 2370 - -
201 120 CONTINUE A 2%80 _
782 RS -3- 30 92 =7 - - A 2%¥e0 ‘
283 10UM=zN A 28N o .
TTTT T 7Ew T TYFUIRPRFPLEGSLTS o YD Ii T - T, T, Tt T Tt T T T T ¢




A ~
785 CALL PRILFS (T(UP, .y ontlorc? [ 28 2n

-~ 286 GO TC jhy _ A 2080
287 € e ) T T 2 2860 T T T
288 C SET-UP LEPNISCATE A 25¢c0

~ 289 C - A 2510 - D
290 135 WRITE (A, SENIFNPEELL(YINITID IS4 30t YINIID),T21,3) A 25zn
291 CALL LEM (K} A 2540

~ 292 KK} R A 2550 -~
293 Gu Tv 60 T T T T T Tt T A LI -
298 C o A 2620

~ 295 C SET-UP ELLIPSE A 2610 e
296 ¢ A 2640
297 180 WRITE (6, 58T IENREEC, IXINTI) 11,801, (VYIN(IV,1=1.8) [ 26%0

(9] 298 KPREP=U A 26 60 -
299 CALL TEST () A 2670
300 X 1=K A 2680

(o) 30Y CALL ELTPSE %) [ 27co -
302 K=K} A 2710
303 K2zK A 2720

(g 308 JouURz0 A 2730 -~
30% T TIF TKPREP.EG.OF GO Y0 160
306 CALL PRELPS (IDUM, 1,8,K]1,K2) A 2750

(g 307 GO T0 160 A 2810 -
308 C [ 2820
R {1} [4 SEY-UP CURIC A 2830

@) 310 4 A 288 ~
31T TSU WRTTE (6, SUSTERREEL, IXINTY T, I ¥ Y, TYIRTY Y, I=T, 80 1§ 4 -l S
312 CALL CUPRIC i) A 2810 w

o 313 LE O 2800 -
31N 60 T0 160 A 2940
515 CULTITT  NEw LINEAR INTEGRATION OPTION, BODY OR FULL INLEY A 2950

o 316 155  ¢Sv¥Y=x A 2910 o
T CTEPP ATKTZU,O [} 9B
318 IF INSEGLEQ,OINELS 1 -DELSHX A 2990

c 317 CALU xYCALTTR,KZ,WIN) A 3000
320 Kok2 A 3a10
T2 6070160

(e 322 216 xv107:-0 .
323 -~ TRREGINZGY O T
328 KSTOP=C

(] 32% DO 719 JBOP=I,K .
326 IFEXINUL) oEQeXONCJEBOP ) o ANDSYIN(Y ) oEQ . YON ¢ JBOP ) )XKBEG IN=JROP
327 TFEXINC2) 80 XONTUEOP )  ANDYINTO 1 oEQ + YON(JBOP I IKSTOP=JBOP

© 328 TFUXSTOPSKBEGINGNE L0160 10221 -
329 <19 TONTINGE T T - )
330 WRITE (6,222)KBEGIN XSTOP ~

o 33T T 22T KTOVYTKSTOP-KBEGCYN.T —~ — — - - T T -
332 YCLZYINI3)
333 WRTYT (s 223V VEL JENREEN, IXINTL 71, L1 .00 2 (YINT L2V s 221427

K 33a CALL MIRROR(K ,KYOT KHBEGIN,YCL ) _ }
33% CCTTTTTU ¥R YOYAL WO. OF POINTR Y0 FF PLOYYED FOR TRYS SPGMENT A 1980
336 160 KRZM-¢ K A 19¢0
337 CTTTTTC PLOY CTURRENY SEGCHRY — — T A 1%¢én

= 338 CALL DRAW (KPR ,KK) A 1910
k47 TF (TAELTEL.T) GO YO0 2rp K
340 IFCARSEXOMIKNDI—XAASYOUN (KK )-YAA) LT W1 oF-T73USTARTZKK A 2910 e ]

- Int TFUAPSTYORTIRY =Yt o¥oulTu) =YERI i1 E=TVTISTOP =K [} 2%927n ’




40 TFAJSTART . ORI NFLENT A 291n
344 1F HJSTAFIOJST(‘P).Fc.C.OF.(JSTﬂP.(T.F.lhr-_x_:_GY_._JSYr‘r)[__GO__YO_?Q_U A 3ncp o e
R U T D0 165 Ke:-i,? A 3Agn -
345 165 BACKSPACEL & e A 3nr . B
ST RYR T 7T TIF CJSTART.NESRK) O TO TAL A 3nan
347 WRITE (4,17n) A 3ngn
Iyg 170 FL‘PP‘AY(!X.}NC9..7UX) A 31co
- 349 WRITE (8,445 )XON (KK} YOMIKR) o A 311n I _ o o
T 35 KK1Zkkel — = T 7~ A 3120
351 00 175 K9=KkK1,n - _ A 3120 P
AT T 357 175 WRITE (4,450 )XONTKG), YON(K9) A 3180
353 BACKSPACE & A 31%n
354 IF CUSTOP.NE.K) GO TO 180 A 3160
= 355 WRITE t8,455)XONIK), yONK) A 3110
156 60 T0 Zoo A 31eb
357 180 IF (JSTOP ,NE,K) 60 T0 397 A 3150
~ 358 LOWERZLOWFR+1 A 32¢C0
359 KM1zZK-] A 321p
160 00 185 X9 KK, ,RN1 A 3220
~ 361 185 WRITE U8,8450)XQNINS) ,YONIKT) A 3230
TR WRITE (8, aSEIXONTK ), YONIK) A 3240
363 G0 10 200 A 3250 ~
[ Y] TTTI90 IF CISTART.EC. KK AN, JSTOP.EG,07 €O T0 20N A 32¢0
368 LOWERZLOWFP+ ) A 32120
Y6¢E CCFECES A 32¢e0
~ 367 DO 195 M9zKK KM} A 3250 e
TTTTTTYIEE IVS wRITE T8, %50 ) XON (X 97, YON (KD B A 33¢0 P
369 200 WRITg u.:osu.xomn.vomn.cnkuxp.ovnxocn,uwunn A 3t1n -
-~ 370 05 FORFAYTIND, TeX, - ———— et nol) A 3w
371 1 JIHL AST POINY ,2MKZ,I15,8H, X=,E12,5,8H, YZ,E12:.5,7TH.A 332
Y72 Iumm:.nz.(.w.mmx:.nz.s.m.uvm:. €12.5) A 3310
- 373 4 A 3340
T TTTIIYIRS T - TUTTEND OF SERRFRY TO0F T — e A 33%9
3715 d A 3360
[ ¥ {3 <IU T E0Y0ZZT - T
317 215 MIRROD:=IFIxg¢¢ ARS (TYPROY)-FLOATINUNROD) 18 10,1 )
378 YCLZANSFG
B 379 KTOT=NENPTSIKIRBODN }-NRDPTS (MIRBOD-1)
T 3B0 T T T T KPECINGNBOPYSG e T — " -
381 IF(MIREOD.EQ.1)KPT C(IN=]
T 3g7 T !rln!nﬁﬁvﬂﬁYﬁG‘ﬁNﬁUFKH Y e — - - B
383 WRITE 464215)NUMBOD M IRBOD,YC L
T84 KKK
C 38€ CALL MIRROR (K ,KTOT XBEGIN,YCL ) o e
D £:1 S TTUKREKSKR T T T - o — T I — T T T s —— T
387 CALL DRAWIKR 4KK} _ e
- 3BE T T UOe WEDPTSINZIER C - —— —— — e IR I &£ 1 E i -
389 NBOY1=NBDPTS (]} A 3800
Y50 NBOD YT -NBEFTS (o) A 3810
391 TYPUINZ)ZTYPRDY A 38 z0 o _ R
o 397 KAV N2y T B — - [ S T R 0
393 225 CONTINUF A 384p e e
. 3w oS - — T TITTT T s e e - Y S { 3.0 T T
398 C END OF BODY LOOP A 38 6n
Y08 4 A a0 T
397 110P12:K A 3agn _ e T
TR *“rrnrnmrmﬂrﬁ‘asrnn:' T - T T Y Ingn .
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399 DELSND -DELS A 3S¢co
800 IF (IFLAG.EO,1) NRLY1:O A 3510 -
%01 [X3 A 3520
802 IT0PT8=Ks]
803 TT0PTS=K+1 -
408 1T0PT6=K+2
805 TT10PTTI:-K+2
806 C A 35130 -~
07 T [ 3580
408 C CO-ORDINATES OF POINTS ON DOBNSTREAM CLOSURE A 3540
809 [3 (GENERATED FOR NON-VORTICTITY CASES ONLY) -
810 IFLIVORT.EQa1) GOTO 255
w11 C A 3Sen
812 C A 3s9n -~
L & [ STRATGHY SETTYION BETWEEN HUP AND SHROUD OR SPLITTER A 3%In
818 IF (NBDY1.£0.0) 60 TO 230 A 36C0
(3§ YNeDVI=YONINROYI) A 3810 -~
30 YASAVE=YON(NBDY]) A 3620
17 YSSAVEZVYONINBDYI « 1) A 3610
818 Yo6SAVEZYONINBODYZ2) A 3640 A
[yL4 YISAVEZVORINBOGYZS IV X k{31
820 60 TO 235 [ 3660
821 23U YNBDVIZU.0 [ 3570 ~
822 YOSAVE =040 A 368n
427 23S NDYA-TYyONINBCYI*l y-YNPDYI )sl . S/7DELSHX A 3650
428 EN)YRSNDYS A 3rce =
L¥4] NPFTSZNDV4+1 [ 3710 P
826 NBDP TS (NBDYSe1)=NP TS +NBDPTS(NBOYS) A 3720 o

- 527 DYNSTYONTRRO YIS I T-WEBDYIJ7ENDYS A kaAid
428 DO 240 IZ3,NPTS A 37ap
[(F4] (31433 BS] A ITsn
830 IPNZ]eK A 3760
LED ] YORTIPNYZXONTRBDY 1 +1) [ ) 3770
8432 YON(IPN)ZYNROYL+AYENSDYY A 3700
3% 280 CONTINUE [) 3790
83a 285 1T0PTazKe} A 380
§3% TYOPYS-ITOPYa+R0Y 4 [} I8N
836 IF (NBDfS.LE+2) GO TO 255 [ 3n20 .
8§37 C - L) 3830
538 C STRAIGHT SECTION PETWEEN FLOW SPLITTER AND SHROUD A 3nco
¥39 T T T [} NN -
aéo YNBDY2:Y6SAVE A 3880
LI} NOYSZTYTSAVF -Y6SAVE) s T E/DEL SHX A 3non
a2 ENDYSINDYS A 39c0 -
LI X f T TNPTYSENTYS ] - T = [} 1910
(Y NBDP TS (NBDYS+2)=NPTISeNBOPTSINBDYS+1) A 3920
L1} BYSZIVISAVE-YESAVF j7ERDYS - o A 39N -
8 DO 250 1Z14NP1S A 394n
57 AYEWR=T-1 ) ELE
A4R IPNZI*1TOPTS A 39¢n -
(17 YONTIPRT=YOK INBODY 1Y T A 390
aso YONCIPN)ZYNRUYZ+AYEM eNYS A 3980 _ _
L1} Z50 CONYINOF — -~ T T T — - A I9%n
852 1T0PT6-TITOPT o) A a0Cn
1334 TTOFTT-TTOPTE*NDYC a 4N 1N s
as5e C A 3mer s e
§5% T - T T TTTTTTTT s s e i [ I ‘— - - ’




-~
~ — -
®56 4 — A LI
e 8457 C CALL SUEROUTIPME TO WRITE AND PUNCH CARDS A un3p -
358 C s/ Tt . T A (LI
859 255 CALL WPUNCH A ansQ
~ LT3 TF INBTYS.GY.2F &P Y0 260 ) CLIL -~
8] NT1z1TOPTS5-3 A LLR )]
862 NT2Zn-o A 40 80
o 863 60 T0 265 A #0950 ~
LT 260 NTI=TYOPT7-NEDYS-(1-IVORT Ve INBDYS-11 -2V QORT
865 NT2=IVTOPTS=-NEDYS- (1~-IVORT )& (NBDYS~2) -IVNRT
() N6é 265 NHUBMXz=NADYI-T — T 7T T T A alal -
a7 NPZQ A a180
LTY:] 00 770 T-1,NRAKTS A 41¢0
) 869 NPZNP+NOY(1)#) [ 4170 -
a7n ZY0 CONTINGE [ LYLI)
a7l NHBMXDZNHUBM X A 4150
~ L # TFIPROGC.NT . 02YESYY 60 10 280 -
473 DO 281 I=1,NBDYS
(311 NBliTI=NBDPTS (1) -1
~ 875 281 CONTINUE =
LR£) TFINBOYS Q. 2) WRTTETE,50T) NB (11, ,AE (30 NP
877 IFINBDYS.EQe3) WRITEULS,S82) NBI1},NBL2),NRI3) NP
(@ 878 B0 Y0 <A%S =
879 280 MRITE (6458NINT1,NT2 ,NHUBMX, NP A 8270
880 C A a2en
a ag] C A 8Nigo -
T W8T T T CALTULATION OF SURFAUE DYSYANCE KLONG EXCH g0pY FROFW X=XWi - Py
®83 4 A 8800 N
C a%a 285 DU Y3V YROG-I.NEDYS —
885 WRITELG6,505) 180C
LY:13 NRPT-NBDOPTS (TROD-1) o1
C g7 IF(IBOULEC.IINBPI=]
T T %B® T T T RBPZINEDPYSTIIRODY T T T T T o
489 D0 325 I=NBP1,NRP?2
C 50 — JJ=T Tt/ - A 8710 '
9] IF (XON{ID LT, XONU]I*2}) GO TO 330 A 4780
897 I25 TONTINGTF A ALY
C 893 330 NSTRTZNRP] .
D kA &40 10 =5 1 b (S T
8498 NTOTTZUJ=-NBP1+1
O 95 TTIFITEOUEC Y S ARD . NPO VS NELITNTOYYSNRP2=JI3Y — — —— — —— —~~——— - B
497 IFUIBODCEQal s ANDeNEDYS.MELLINSTRTZUY
4898 TFOXRTLLT XONCIUI I XSE 0 ZXINTIY)
Q) 199 SpELZ0.0 A__waan —— -—
T TTTsgr T T T T - - - - T T
sot Coves THF FOLLOWING LOOF 1S A REDUNDANT CALCULATION OF THE SON ARRAY. o e
o Sc7 7 ees PURPOSE TS YO FUTYRIAKTF & :JUKF: IN THT OUTYPUY VALUES OF S, SON., AND SDEL. T T
Su3 Ceso THE 3 JUMP* HAS BEEN NOTICED AT THE FIRST POINT OF A RI-ELLIPSE WMEN
312 Te,, FRUUEDED BY K XTRATOCRY TINT. THL ::UMP- IN ARC LENGTH QUANTITIES WAS NOT
. $0S Cose ACCOMPANIED RY A *JLPP- IN XON,YON VALUES, THE <JUMP WAS APPROXIMATELY L e
E-1413 Coos FOURL Yo YHE UTNGTH OF TWE BY-FLLIP<F. (B/%/787 ~ — ~—~—~—— — -~ — 7 =
5u7 DO 338 I=NBP1,NRP’ ~ o e
_ TS0 T T T TTTTIFUY GY. NRPY) GO OTO 333 - -0 - - -0 - 77 7 -
Sug SON(I) = rar _
TI0 - GC Y0 %4 '—' 0
S11 333 ADELX] = (APSIXCNEI) = YONEY-1)))ee2 o I
T OTRIT T TTTT T OUURTELYE z (RAPS(YON(IY - YER(To1yyyess T T T T T s 0 m e M




. v
. - — -~
. —
513 SON(I) = SON{II-1) + SORT(ADELX2 + ApgLY?)
[ ) S1a 334 CONTINUE -
51 CALL SINTP(XON(NSTRT), SON(NSTRTI NTOTT ,XSgQOD,S 330 Tt/ T o - T =
S16 DO 335 ISNEP1,NBP2
o 517 IF (T.NE.N&P1) SODEL-SONIII-SONIT-1) [) 8840 T oo Y
518 SII1:533-SON(T) A 48 tn
BY 335 WRITE (6 ,5.03T,XONAT),YONII) ,CAPPA{I ) ,OYDNOII) ALP a1 SONI 17950 1A 48ED
® 520 1) ,SDEL A 4810 ~
521 C A ageh
522 C A 86(0
® 52% 339 NEDSVENADYS - T - -~
528 C A 5030
528 C WRITE OUT CLOSURE COORPDINATES A 5N z0
® 526 C [) 5010 -~
527 [4 A 4620 -
528 350 IBD=NBDYS+} A SnAQ
@ §29 IFUIVORT.EG.1) GOTO 335 - -~
530 WRITE 4695151180+ (1o XONTI)oYONETI),I-ITOPTN,ITOPTS) A L H)
T3] IF (NBDSV.NE.3) GO T0 355 A 5060
o 532 180=18D+1 A Sni0 ~
53y WRITE (6, 5TSTYBD, (I XON(I),YONIT) I=ITOPTE,ITOPTT) [ 5080 - . T/ -
534 355 WRITE ds.sosnxnuln.uou).vmn).nvtn.x 14NRAKES) A Snso
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® 1 SUBROUTINE XYCALC(KSTART ,N2,NIN) ] 00cCo ~
L4 (4 ~= XVYCALT -- N 0010
3 CoeesoGENERATES DATA FILES FOR ON-BODY POINTS . ] 0020
.“ § U ~
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9 COMMON/SEGNO/NSEG o Je ENREED n goceo
@ 10 * » i} y »IATE W 0OSU ~
11 COMMON /SPSENC/ AgDSHAX JRNAXTHINGS , THIN ,DSENT n 6100
17 . ’ . . [} . 110
(] 13 1) ALPHALIS00) ,CAPPA 1500} ,S0N¢S00) ,P10180 N 0tz0 ~
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17 COMMON/TRANXY/ 2
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@ 19 NAMELISY /BODYIN/ 2,51 L] 0140 -
T <0 » ’ ’ " 147 0 v v oSt
21 1 EVEN,THIN,BYPASS
® [L4 W o Ty
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26 $1T050 W 0210 T
27 NNAX=400 N 0220 8
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29 DSMAXZDEL SHX N 0280
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33 DONE= FALSE. L] 0280
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® 1 SUBROUTINE XYTRAN(J¢NSEG,ENREED,NS) -~
2 T
3 Cc CALLED BY SUBROUTINES SCIRCLE AND XYCALC
Y L} T VTHYS SURROUTINE YRANSCATES AND/OR SCALES INPUY BODY POUINTS T A
S C
] T
Y T (4 J - INDEX OF SEGMENT LOOP IN MAIN -
4 T = . A\RJ
9 C ENREED - TYPE OF BODY SEGMENT (INPUT)
® 10 T NS = NU. OF Z VALUES INPUY VCALCULATED IN XYUALTY -~
11 c
17 CURPLEX Z(3007
) 13 COMMON/RAIN/ XINA20),YING10) ,0ELSHX,PT02,DELS],IHUD DELNEY -~
1N S ’ 'y . » (113
15 COMMON/TRANSF/ XTRAN YTRANXSCALE,YSCALE,
() 16 T TRANSY; TRENSY,SCMEX, SCALE Y,CREANGE ;XTWAYX -
17 COMMON/TRANXY/Z 2
14 T
19 C -~
® 20 CERR =
21 [+ FOR CERTAIN BISUPERELLIPSE OPTIONS. SEE OPTIONS
o g T Ee ¥y by ANU W IW TRELE I, YN=73728, P, 37K, -
[
rél “WOEU = FALCSE.
. 25 NO60 = YINI6) +EQ. ~100. OR. YINIS) EQ. 200, - ~
T T T T IR INOG O €0 TO 90T 5
27 IF1.NOT, TRANSX) 6O TO 20 @
. 28 TFTTENREED E0. 997 .UR, YRSEE CEU., OJF 60 VU I® - T~
29 00 15 1TX=1,6
3T XT T XIRTITXY -
® 31 IFIX] LT, XTMAX) XINCITX) = XI ¢ XTRAN Y
32 TS COURTINUE —
33 60 Y0 19
(3 v TS CONTINUE w
3S N 00 17 ITXZ1,NS
35 ¥ = REXCTZUITXTY -
. 37 IF(B LV, XTHAX) B = B ¢ XTRAN Y ]
20 L = RINRBIIVITXTY )
39 ZIITX) = CHPLX(IB,C)
.’ L1y TT CONTINUE o
L} ] 19 IF(J EQ. 1? WRITE(6,1000) XTRANM
LY 4 4 . . 30
. a3 IFLIENREED oEQe 99) OR. INSEE .EOQ. D)) 60 TO 26 J9
B N — 00U 25 ITY=I,6
[} YINCITY) = YINIITY) ¢ YTRAN
o L1 25 CONTINUE )
87 60 T0 2%
- L1 4 —Z6 CURTIRUE
o L 14 D0 27 ITVY=]1,NS (]
I 50 B - REALVZTIITYR) -
51 C = AIMAGIZUITY)) ¢ YTRAN
@ T 4 ZYITYY =~ CRPLXTB,TT <
53 27 CONTINUE
5% T T 29 IFUJ JEtU. IV URITEVS,ISO0T YIRAN .
@ 13 30 IF(.NOT. SCALEX) GO TO 80 -
6 T OTUTTTTTIFUIVERREED JEQ. 99T JUR. INSEGE otU. UJY GO YU ¥ T T T ¢
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L34 U0 35 ISW-T,¢6
® 58 XINCISX) = XINCISX)eXSCALE -
59 35 TUNTINUE
60 60 TO 39
™) [} 35 TUNTINUE -~
62 DO 37 ISX=1,KS
L34 B = REACTZUTSYIT#XSTALY
o 68 C = AIMAGI201SX)) -~
13 ZVISXT T TRPLXTE,TY
66 37 CONTINUE
@ L34 3V TFUJ LEU. IV VRITETS, 20007 XSTALE -
60 80 IF4.NOT. SCALEY) 60 TO SO
134 TP UTENREEU .EU. . . +tUs L1
® 70 D0 45 ISY=1,6 -~
T YINTISYT = YIRTISYRYSUALE
72 85 CONTINUE
@ T3 50 TU ®Y ~
™ 86 CONTINUE
TS U0 W7 ISY=I, NS
® 76 8 = REALIZUISY)) -~
T T = RKINAGTZTISYFISYSTALE
78 ZUISY) = CHPLX{B,C)
o 79 T T -
80 89 IF(J +EQs 1) WRIVE(6,2500) VSCALE
Y SUT
o 82 RETURN ~
83 v L oy
(1) Stop 2
[ ) L33 T -~
[ 1) C FORMAY STATEMENTS
L2 4 L
® (1] 1000 FORMAT(IHO,5X,%+ ¢ ¢ X - VALUES OF BODY POINTS TRANSLATED®, S ]
L2 I L1432 £ 3TN UNI15™7
90 1500 FOR!ANlND.Sl.‘O 4 ¢ ¥ - VALUES COF BODY POINTS TRANSLATED®,
@ vl IPETZ+S," UKITSYY _
92 2000 FDRNATHND.SX.N ¢ ¢ X - VALUES OF BODY POINTS SCALED®,
V3 Y BY K FAUTUR UF ", IPETZSST
() 9 2500 foannuun.sx.'o ¢ ¢ Y - VALUES CF BODY POINTS SCALED®, -
73 T BY KTACTOR OF Y, IPETZ2.57T
96 3000 ronnln!x.'nc ERROR IN XYTRAN ®3» - USER ATTEMPTEC®,1X,
) 97 YTU TRANSFURN INPUT PUINTS FUR AW TLCEGAL TASEYY J
98 END
o )
[} -
) ~
() -
[]
':].
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‘ 1 LOBICAL FUNCTION SPGEN (S ,Z,CoNS SPoNSPSFIN,NNAX) Q Qoeo o
2 Teeesebt ] ACTED @ 0010
3 c AS POSSIBLE AND YET SATISFYING THE FOLLOWING CONDITIONS ON DSt Q 0020
® L] T T RSP .LE. RFIX kL] a
S C 2 0S oLE. AZCLS) (C=CURVATURE} Q 00AC
€ T I 0SS .LE. USFIX q TOt0
‘ 7 C 8A DS(1) oLE. DSUI-1)SRMAX Q 0060 Y
¥ T ¥B USTIT <6t CSTI-IV/RWAX - q ooTa -
9 c FOR THIN SECTIONS, AN ADDITIONAL CONDITION IS: Q 0080
@ I T US  +LE. B¥ILUC  (TLOCTLUTNL VTHICHRESSY L) UUS0 a
11 CoesesSPGEN = TRUE. IF ALL CONDITIONS HAVE BEEN SATISFIED. Q o1c0
1¥4 L] UT]IO
® 13 REAL SINS),CINS),SPINMAX) Q 01:0 r
¥ CONPLEX ZINST,FZTRF L) ) &14]
15 LOGICAL THIN,,FIN Q 0140
L ] 1% CUNNON 7SPGENT/ K OSHAX REN Y, TRIN, B, TRIN,DSERT ] 11) 814 e
17 CONMON /MAIN/ XING10),YINC10) ,DELSHX ,PI02,DELS1,INHUB Q 0160
I¥ . 7T. 00T, 1. 0E-87 LB L &L
® 19 [} 0180 [
—20 Coees o INITIACTZNTION SECTION. L} '8 &1
21 SPGEN=.FALSE . Q g2c¢o0
Y [<4 JISWEXUTNSP, 27%] g 0Z10 Y
23 IF INSP.GTe1) 60 YO 15 Q 0220
read TF RSP UTI T SPTII=STIY L] L'r -1
® F4] DSi1= DELS] Q 02480 -
L0 TU SPIZT5SPUTTFOS] L) ktr 41 i
27 Q 0260 e
® 28 Coes s oBEGIN WATR LUOP, 020 e
29 15 DO 85 JU=J1,NMAX Q 02e0
307 | g '] UZs50
® 31 20 1=L Q osco a
3T 25 USLASTSSPTII=IT=SPUI=27 L' ] LR 1] -
33 SBARZSPII-1)+DSLAST/2.0 Q 0320
[} = yABSTIRTRPUS,CoSBARNSTTY 9 LEELY [ ]
35 DSLIMZAMINLIEDS] +CSLASTSRNMAX? Q 0320
1] TF T NUT.THIRY 60 10U U W US:O
® 37 TLOC=CABS IFZTRPUS g2, SBARYNSI-FZTHRPIS 32,SINS)I~-SBAR,NS)) Q 03¢0 o
3t DSCIMTAMINTtOSEIN s e AMAXT T TLOC; TP INT T Q 0310
39 30 OSFIN=SFIN-SP(1-1) Q 0380
Y §O NEVEN-DSFINZ7OSCINZ7INE*10 L] o390 )
41 DSEVEN=DSFIW/FLOAT INEVEN) Q 0800
LT'4 “USSARINITEICKUSEVERT '} 'L L
o 83 IF (XeNEeJU) DSZAMINICDS ,OSLAST/RIAX) Q 0820 @
LA L'} 0w 30
(1) CoosseCALCULATED VALUE OF DS SATISFIES CONDIVIONS 2 THRU BA.TEST FOR 8B.Q 0anp
o bL] TF TOSLGE.DSTAST7RPAXY GU TU WO T 08U [}
87 Q osen
14 ecsse ’ - i
() 49 CoooeoUSING SMALLER VALUES OF DS. IF RE-DOING ALL INTERVALS WON'T Q 08 8o (")
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® 130 LD ¥ 11 -
131 J=0 v 1120
T3Z = v 1110

. 133 IFIPROB.NE.T22Y)6070108 ~
3% TFINB.ET. IOUITNE=I 00
135 16=0

® 136 “TFIROFF .LEYOUIYG =T ~
137 WRITE(L7,1500 JOWE ATITLEILI L 21,60,16,12]1
138 T YRANS Y

. 139 108 CALL WRTXY lloﬂ’.!ﬂﬂ?..’.l.XO'F.'OFF.NI.NB.PROG’ ~

TWES T 110 Y ITYO -

181 1FINOFF.AE.10016010110 :

o 1474 WRITEVI G IS0 TTWO (T ITCETL I UL Y, TOWE T2Y -~
143 (4 TRANSEF
181 WOF=ROFF-100

o 185 NAZNB+] "
101 NB=NOFF
187 CALL WRTXYINOF (IDENT oJ 3K XOFF ,YOFF oNANB ,PROG )

® 148 TTO CONTINUE L 4 12t0 2
189 RETURN Yy 1210 _
TSU T Y 1270

) 181 c FORMATS \j 1230 3
1374 T Y T2V
153 C \ | 1250

[ ) TS T v 1280 (¥}
155 115 FORMAT 9h6,11,A6,2X,A0) ¥ 1210
158 T2U FORRET 1 TS, IT XY N T, KL, TT XY Y 1280
157 125 FORMAT 52X 9A6,11X) Y 1290 s
158 T30 FORM AT U S T 2T, T X SR ST ST G 2 T S XS T S T 2 T TG T 1Y
159 135 FORMAT 3H00, 71Xy 3HD. 07X 39D, ) Y 1310

® w0 » [T4-1.83 8% | ¥]
161 185 FORMAT SR F 10024 89Xe 1 ,9X 011 ,00%,F9.3,5%,12,11,11)
T62 TS50 FORWRYUIT ,BX 6K, 22X, 112X, 127

@ 163 155 FORMATIBFID.3)Y ()
5% tNRU Y 1370

[ ) 7

—_— .
® .J.
@



I

|

1]

2

1 SUBROUTINE WRTXY INP o IDENT oJ Ko X ,Y,NA(NB,PROG ) 20 0000 ~

[ 4 T

3 [+ MRITE X AND Y COORDINATES 20 0020

L § T ELBR LR ~

5 DIMENSION Xt1), Yi)) Z0 0080

L] . D) ) .

7 COMMON/ONYOR T/ NLF (10) ~

4 \Ak 2}

9 DATA T22Y/6H 23vs 20 00¢0

)1 ) » B IT +8HY, ~
11 16H2X o T1446H3IX 11072

) Y 4 I . .

13 LASY=) ~
Iv “NFUL =UINB-RA¥IT7%

15 NFULL=NFUL @6

I = ULC~=T ~
17 NOIF=NB~NA®1 -NFULL

T8 — WRESTITNRESTIFY

19 17=3 ~
— &0 BLLLEL L5 ]

21 D0 2 LC=],NFUL

22 TTWNARINRRSS ~
23 NSTOPZNAA*S

r 44 TFINSTOP . EU.NSTEUTOS

25 MRITECLI7,00) (XL JL=NAANSTOP), I -~
26 2 CONTINUT

27 IFINDIF.EC.0)60706 :

28 = Trery o -
29 ENCODE §6 456 , DUNP )NDIF

30— ENCOUT VS, 56, DOUNPZTNDTF N

31 DECODE 16,59,0UNP ) VEE ]
32 0 Z

33 VI2)ZVEE

3w VINY=VED Ty
3s WRITEC1T,¥) UXALL)LL=NREST] ,NBD JNDIF LLASY,IT

35 R:1a0')

37 L Uil!ill?.lsi(llll.L:lll.ﬂS'O?'.LISV.IT -
38 s FORMAT ST 103 S TS T 3S T

39 6 IT=s

40 —NRR=NA=S w0
[} 00 300 LC=),NFUL

Lr4 BLLLYL LY E2)

a3 NSTOP=NAASS (¥
LA ] ITINSTOP. Q. NEIE0TUT

L] VRITECL7,80) (VUILD) JL=NAA(NSTOP) I

L 1] 300 CURTINUE (7]
.7 IFINDIF LEQ.OIRETURN

L2 ] WRITETTT, VY UYTLLU T ,CL=RRESTY , NE T, NOT Y, CASY, 1T

L] RETURN -
SO0 1 4 'WIUE!]T.'SIIVIL,mll'HSIUPI.LISVQIY

s1 RETURN

LY 4 10 . Y . o TNPL,TDENT ZU  UOTU )
S3 IFLI.EQ.0) NNNZO

o8 IPUJ.E 0. UY 60 YO IS [
55 NNNZNLF () <L
5% IS WRITE UTI7, 30V, X ,NRR,TOENT r4: 113 & 14) M

q....‘..............



L

‘n'
’
“~
-
-
.
— 2
(]

N
[

- 0520 02 N3 £4

(9VILIYWNO4 69 2L

(9T LeHNOS 9% I£

- (TICXE TE X2 TICXN9 e HT ) £¥HUO 4 $S o2

SIICKIF S QT ITNANuNQGS . OF £9

0920 ©2 (9°STINNAvNNOS ST 89

- 0$Z0 02 (XTI*IY X2 (TI*X6)E 2 AYNNDI OF 19

20 02 EXTTCOVOX2SATI*XECTIN) AVNUOS §2Z 99

ORZ8. Q2 J S9

~ gzzo @z 2 114

nfﬂ ] £9

areo oz SANTHILVAS LVHNO & 3 29

- - O%I0 @z 2 19

s 02 NUNLIY 09

Qrre oz CANC NS CINANCSECLIY AATNA A4S

091 oz CENCUNS P CTIXVCSESLTY FLTUN es

0510 0OZ NUOLIY (5°03°M) &I 02 AS.




o_
a
[ Y 1 SUBROUTINE AREAA Z1 0oco
r4 COWNUN 7RWRTE7 IFLAG ,NUYU ,PRUG,VITLE (YT ,BODTESINY, TUENTY, YL OV 25T, YHE 19 84 _
3 1I102S5),NDYL25),XRAKU25) ,NBDPTSI9) NO6 ,NRAKES
[ Y W TURRON 7557 REUYI ,REUDYZ,YYPBUY, REDYS ,DZTESY —_—
S COMMON /FOR3ISS/10,CELS,XBK120),YENEI20),XONIS00),YONI500) ,DYOX050021 0020
[ TV . AUPRATSTUY ,CAPP I (SUUT,SORTSOU T ,PIO T80 ZT oy
N 7 COMMON /MNSD/ NNSC ,NSDBDY110) Z1 00a0 -~
4 CTOWNW . " P SYY,YY, CHAU, IPLUTR PR r4 S L b1
9 COMMON/BURLE YZELREF , AREF
o 10 UIWNENSTON JNXXTZUY, JNINVZUT, ARENSTZUT, VART2UVZY UUEU ~
11 1.,XXA1200), DISCI2001 ,ANULUSE200) Zi 0070
1 Y4 PISI. INTSYZES ZI OOt
o 13 JPLAZD Z1 00sa ~
L) T YS=IT%T
15 IFINBDYS.EQ.1)NBP1)
(Y T6 = Sy ~
17 00 10 J=NBP1 ,NBP2
11 4 JISS=T
o 19 CLEtEtE oLV, CHANGED 7O LE. TO AVOID AREA PLOTS FROM GO ING UP vSTOL LIPZY 0120 -
0 TF TXORTJIT.LESXORTIFITY 60U YU IS T  UIWU
21 10 CONTINUE 21 0150
) re4 IS WRITEVG,V8T -
23 IFIELREF.NEL1.0) WRITE16,100) ELREF
r4 TFURREF WE. T .07 WRITEUS,,TTUT ANEF
® 28 VRITE 16,75 21 Qlen -~
26 IPINBDYSILEL 2T 6O TOND -
27 4 Z1 0180 :;
. 4.2 T STARCH FOR WININUW AND RAXINUW X UN EACH BODY
29 c 21  o02co0
30 WBUSHT=WBUYS=Y
® 31 NBZ)
32 D0 35 I=TWBUSHT
33 NE=NBOPYSI]I)
o S ANIN-XONTNETY [ G T4 0] -
35 JNINIT)=NB 21 ©02%0
k13 XWEX=XONTRET T  UZt0 -
® 37 JNAXE1)ZNE 1 02710 J
38 WENT-NE=T T 0Tt
39 DO 30 J=NB,NEM] Z1 02s0
() w0 TF TXORVIV 6T XWAX T 60 10 20 Y U3LU J
L3} IF (XONIJ)LT.XNIN) 60 TO 25 21 0310
w7 SO0 Y0 30 1 U370
o 43 20 XMAXZXONIJ) Z1 0310 2
L1 JUAXTIT=Y ZT U3
L} 60 7O 30 Z1 0350
@ L1 25 XWINTXORTIY Z1T "UStU 9
a7 JMINSIIZY 1 03170
L] 30U TONYINUE r4 SR 114
89 NBZNE+] 21 03s0 -
50 WRITE (&, SUTXRIN, YPRX,JWIRTY Y, JRAYTIT Y Z1 0810
51 35 CONTINUE Z1 0920
@ TSz T TTTWU DU GS JTWBPYLJISS - -
53 1AZ) 21 08D
e 5% YERTIXT=U, r4 S LLL K
® 5% IFEXONI1).6ET . XON(3))GOTON2 e
- 5¢ T CRLU SINTP UXON,YUR,RBOUYI  XORWJY ,YARIIAV}F —— —— —— — —— r 4 B L -1 ’
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TIW T r4 SR A1
115 75 FORMAT (1HO//9Xy1HI 18X 3HXON y18 ¥ SHYON o 16X, UHYONH (12X, 8HARE Ao 18X ,21 (09¢0
1TE TYROTSC AREAR, 10X, 6HENSUBK]Y Z1 09710 —
117 80 FORMAT (1HOoSX,THXPIN = JIPEL&.5 ,SX, THXMAX = L1PELN.S55X,THJMIN = Z1 (9¢0
- 118 Yo T6 S, THUREY = L T¢E) 7T 09%0 - =
119 85 FORMAT (T4X,1PE19.4)} 21 10C0
120 Y0 FORWAY VBX,I13,IPGEIv.087 Z1T 10710
~ 121 95 FORMAT (1HO) Z1 1020
122 Y8 FORMETVINTY —_—
123 100 FORMATIIHO,/77,6X " XON,YON,YONH NAVE BEEN SCALED BY L = °*,0PF10.8)
~ 2% —IIU FORWAYTIHD,SY,"AREX AND UJISC AREN HAVE BEEN SCALED EY AREF = v,
125 1 OPF10.%)
T2% ERD T 100
~
(@)
* tam
- 1 SUBROUTINE DRANIKR MK ) 2 goco
4 |45 8804 . 10
3 CLULLEL CALLED ONCE FOR EACH SEGMENT 22 0020
o L} T 72 0030
-] OINENSION X$200),Y(200) 22 004a0
[ T ) ’ ’ £ Z¢ U0sU
- 7 CONMON /FOR3ISS/T0 DELS,XBX(20),YRK120),XONISD0O),YONIS00) ,0YDXOIS00Z2 0060
L] 1 4 .-unnsm—mmsm—m 72 0070
L] CORMON/ LOT/XMIN,YRIN ORDyEXEP XX ,YY LPNCHOoIPLOTA (M0 22 00e0
o I CORNON/YOL7BAGS VIS I, BAGXTIST JZAP (15T ,NZAPTISY ZZ 0090
11 RLZKR*) 22 0O1co
T IT=0 22 0110 -
o 13 00 20 I=1,KL 22 0120
v “RERKIT-T 22 U1
15 IF (11.6€.,200.0R.N.6T7,500) 60 10 30 22 0140 N
- 4 e * :
17 YRANZYYSORD * YR ]IN o
T¥ TFIUPNTAD.EVU.27 YONINJ-YRAN-T VENINT-YRaANS
P 19 IFIXONIN) LT, XNIN) 60 TO 20 _
20 IFIYONINT LY. YRINT &0 1O 20
21 1F Cxoulu)-xxttxtv-xntu) 10,10,2¢ 22 0160
- = T I5,15,20° 7Z UITO - -
23 15 11211+} Z2 0180 _
rig YTITI=XORIRY 72 U130
- 25 Y4II}ZYONIN) z2 02C0 .
4] TF TIT.RE . T.URTYPHOY.EU. 1.} &0 TU 20 IZ U210
27 Cletitt STORE CURVATURE VALUES OF SEGMENT®*S FIRST PY, FOR USE WITH Z2 0220
- Z8 C SUBSECUEWT CURVATURE PLUTS. ZZ 07230 -
29 MPZMPae ) 22 0280 R
30 SACXTRAT=YONTNTY ZZ  UZt0
e 31 BAGSI{MM)IZSONIN) 22 0260 o
LT 4 CRP IR T-CAPPRINTY L4 U210
33 NZAPIMM)IZN 22 0280
- 3% 2U CONTINUE 44 Y41
3s Clittil DRANWN A SEGMENT MARKER AT FIRST PT, OF SEGMENT 22 03C0
3% TF (XORTRR T ET. TXYIE XEPSXFIN Y. OR . YOR(RR V.6V, (YY¥ORU+VYNINTY G0 VO 222 USIO
P 37 5 22 0320 .
38 XSTHT IXTIT=XWINT7EXEP L2 U330
39 YSYMZ{YE1)~YNIND/ORD 22 03a0
P wuU CALU STRBOUTUXSYN , YSYN . 29190 -1} Y €4 U380
a1 25 CALL LINE(XoY,1T,1,]1,3,XMINSEXEP ,YHIN,ORD) Z2 0360
LY4 RETURKN ZZ U310
'S "3 30 MRITE 6,35)1I,N Z2 0380 o
———*—tr——ts—mmrrfrrwn—'—mwrtt—tmmT—vas EXCEEL 200 UN K SE6 22 UISU -
13 10R EXCEED 500 ON TCTAL INLET - * /218) Z2 (0a(0 o B
Y6 STOP 27 U¥]0
- 87 END Z2 0820




") -~
. 1 SUBROUTINE PLOXISUXX YY EXEP ,ORD OF SEFAOFSET ,SLETRS,SNOSZ,K5,K6,K23 00C0 -
R 4 T, L, RKL,RLY Z3 0010
3 (N 23 0020
® Y 0030 -
S (2323331 SUBRQUTINE ADDED TO DRAW AND LABEL AX1S FRAMES FOR ALL RPLOTS 223 (0DAD
L) 1] Zy U0sk
. 7 UP Z11.-YY-2,8SNOSZ? 23 0060 -
5 WYY Z¥ U070
L] n2:vy 23 o00&0
® 114 TALU PLOTUN = 1Te o3 T 73 UOYU -
11 CALL PLOT Q. ,UP,~-3) 23 01co
TZ —OU 25 FZINI 4% OIIU
® 13 Xzl Z3 ota0 ®
1% PIEXEPOX FUFSETA I3 0130
15 CAtL PLOTIX,0.,2) 23 01a0
() 1 43 CALC PLOTTX, +2:27 [2 ) [
17 ni1s2 23 01¢€0
18 “S=FLORTVIT=-FLURYINT=X727% €3 WIdU
® 19 IF ¢B) 10,10,25 3 Q100 »
20 11 + IS5 23 Q190 -
21 S CALL NUMBER(IX-SNOSZy~SNOSZ=0120,SNOSZ sPo0. .NK) 23 0200
) 22 — U Tg 2% 230210 Y
23 20 SN = 1.333eSN0OS2 23 0220
4] CALL WUWBER ¥ X-SNUSZ-SHUSY s -SW-SRUST= « YU SN, TU . o0, , =TT 3 020
® 25 CALL NUMBER(999.0,-SNOSZ =¢20,SNOSZ,P 0, NNK) Z3 0240 »
r4] S CREU PLOTIX 0, 3F T3 U250 “—
27 B = AXX=-58,0SLETRS I/ 2, 23 G©2¢0 8
@ 28 AL SYMNBOLt B = SHO S 2= SLETRS T IS+ 6, STETRSITITC IS N, Qe s SN Y Z3 0270 [~ Y
29 CALL PLOT#D.+,0.,3) 23 0280
30 DU €S I=I MY I3 U230
® 3 vz4 23 03¢0 -
32 U-ORO¥YSOFSEY Z3 T US1I0
33 CALL PLOT(0.,Y,2) 3 o320
@ 3w CALLPLOT 52552 T3— 0330 ry
35 . NZJ/2 Z3 030
—3% ~E-FLORTII T FLORTIN ™Y/ 2. Z% UsSsUO
o 3 IF (B) 30,30,88 Z3 03¢0 o
38 30 I (X8 $S5,335,%0" 3y U310
39 3% CALL NUMBERI-§,9SNOS2 =e15:7 sSNM0S2,0,04NL 1 23 0380
® L1y 60 TU §% LA A1 T e
81 40 SN = 1.333%SNOS2 23 0800
L4 ~e =SN=3N- i 230 e yUeo-17 Iy ¥
) 83 CALL NUMBER{999.0,Y*SN-SNOSZ ,SNOSZ,0,008L1} 23 0820 ™)
ww ¥SCAEL PLUTIUL Y, 37 ZY¥ Uwio
L1 C S IVY-Sa,®SLETRS )/ 2, 23 0880
) 113 T = = I U¥50 '
a7 CALL PLOTID4,Y¥y3) 23 0960 '
L4 CICC PEOTIRX LYY, 2 ¥ | L]
® .9 CALL PLOTIXX 404420 23 08¢0 v
50 o B X4 ¥ UNyU ’
51 vy 23 0sco
o $T TF TV,EUSVYY B0 TU 5% ¥ UsSIu o
53 CALL PLOT XX ,Y,3) 2y 0Sao
Y TATL PLUTTIO, Ve 2T 23 Us3Iv .
® S IF (4Y+1.),EQ,YY) €0 TO S5 23 0S40 e
56 CALL PLOTTU V¥, 37 43 USto ’
o



1
[}
(

L 4
A
o
ST S0 CALL PLOTIXY,V+T., O} Z3 0S¢0
o 58 55 CONTINUE 23 0SS0
59 D0 80 J-T,AY,? 43 0580
60 xX=J Z3 0SSO
. [1] IF TYX.EU.XXT 60 1O &% L3 UsTT0
62 CALL PLOTIXX-X,YY,2) 23 0610
[} CALL PLOTIXY-X 0., <) 23 0620
[ ) [ L] IF LiXX=X-1s)eEQeC) 60 TO 65 23 0620
[1-3 CALL PLOTTXY =X <=1, 4Ca s 37 23 088
66 60 CALL PLOTUIXX-X=1,,YY,2) Z3 0650
® [ 14 55 RETURN Z3 06¢D
68 END 23 06170
o___
)
1 SUBROUTINE SINTP 12,W,NyX1,71) I8  00CO
4 CTTTITYU ENCARGED FRON THE ORIGIWAL (200° I8 OooOI0
3 DINENSION At]13) 28 0020
L] . " Y P4 SN R 1)
S OATA EODFF/6HENDOFF/ N 00480
3 =T ¥ ooty
™ xtirzzany 28 0060
L} T YVIr=utTIY % UUT0
’ CALL SORTXY IX,Y,N) 28 0080
- 10 T ¥ 00Y0
11 DO 15 I=],N 8 01cCO
1Z ®=1 4% UTIU —
13 IF tX1.6T.X81)) 60 TO 1S 2% 01:z0 N
1% TF VXT.EQXVIF) B0 TU 20 ¥ U110
15 IF 1X1.LTV.X¢1)) 60 TO 25 Z8 Q180
% IS C ¥ OISU
17 20 viz=viK) 28 01¢é0
144 —eUTUIU— r4 200D 0L
19 v 25 IF tK.EQ.1) 60 YO 35 28 01800
20 TF IR TN RR=1 2V OISO
21 WAIZIXL-XANDISEXL =X K1) D7 AXEN-1D-NEKDIZUX K- D =X (K22 }) Z8  02C0
44 ll—Ill‘lll‘lll'lll'lll'lllllllll’llK‘lllI'l'Wl'l!l'lll [ 4) L' 4 44
23 IJ:lll-lll-lHO(X!-X(KHI"(KOI'-lll-l))lllllou-xlln I8 D220
r4J TE=-TIR=ITORITFTIRTVEZFYIX¥F I IO S [ 4] o0
25 30 RETURN 28 p2a0
£0 39 T I=UsU L% L'r4-11)
a1 RETURN Z8 Q260
26 ZNTRYZCHD U270
29 CALL ERTRANLG,"AASE,T 25, ., *) 28 (0280
ELUN WRITE T6,W07¥ ¥ gZ%U
31 S0 FORMATIEING23X," INPUT FILE DUMP*/) 28 03¢0
T 4 o WOLRU V930, t N8O L9 'R D LY
33 SO FORMAT(13A6) 28 0320
% WRITEL (6,00 7X L 4.4 D'EELS
35 MRITE 125,50)4 Z6 0340
35 55 FORRKYVYH ,T3XEY r 4 21241
37 60 T0 as Z8 0360
- 20 U WNRITL VSO, 0UTTO00FF r 4.7 Uy iU
39 REVIND 25 Z8 0300
U KL TURN r 4. u3su
51 END Z8 08 (0
. '
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) / A,
-~-— - Program2ey AL - - - a
®_ 1 ¢ newman ProgRam = Twg CIMENSIONAL MULTIELEMENT AIRFOILS - ) EXECQO] . . .-
2 c EXECQ0:Z
3 C_THIS IS THE EXECUTIVE ROUTINF_FOR_THE_NEN_NUEMANN €xeccor o
) [ EXECOO [
L3 C FEXFcooes
6 COMMON /BFLAG/ IDR (101, INLI10), IFL(10}, NLOTODs LIFTILCD. EXECOOE
1 1 - — - ——IBNF U100, ISAVI(10), 1SAY20100a 1SAVISAD). _ _ ___ _EXECO0T . 3 o L)
) 2 BYITLEC10, 7), IRT, IBST, IBTOT. NELTOT, EXECOOE
9 3 ——-—-——1TRB(100._INMB (10).. CHORDB(1D). IBO(10Ls LIFTOT _ _FxECQQS____ _ e
10 . +IPREC10), TFSTH10), ISECC1C), FTITLECIS), IPVRE10) EXECQYC L)
11 [ o EXECOL)
12 c EXECOD1Z
13 [ EXECODY o
18 COMMON /COMBOD/CCL . INCLT, CLT, ALPHA, SUNDSI100. TLUTI0,120,TH0 EXECOLS
15 1 2 ALPHAO. CNUSLO}. SMDSNFI10),. MIQC1Q) EXECOLS }
16 c EXECO16 ®
17 CONMON ¢FILETO/ IFILER. IFILE2. IFILE1a TFIOF8. IEILESS EXECO17
18 1 IFIRE6, IFILE7, IFILED, IFILES, IFILAO, EXECO1E
19 2 IFIL10, IFIL12, IFIL)3e IFIL18. IFILLS EXECOLS ®
20 3 oIFIL16, IFIL17, IFIL18, 1FIL19. IFIL20 EXECO2C
21 COMNON /MDAYA/ 2S0Lq10FF NONU,NBNU,TPRINT JHORE .M ERECO2}
22 COMMON/ROTAT/NROT, ROTRAD(10) EXECO22 ®
23 c FXEC023
Zn C SET UP THE VARIOUS STCRAGE UNITS RECUIRED BY THE PROGFIN EXECO24
2s CALL FILES EXECO2S L
26 10 CONTINUE ENECO2¢
27 REVIND _ IFILE] EXECQ27 o
28 REVIND  IFILEZ EXECD28 o
29 REMIND 1FILE3 EXECD2S —
30 REMIND  IFILEM EXECO3C o
31 REWIND  IFILEE EXECO3) o . ®
32 REWIND  IFILES EXECOY2Z
33 REWIND  IFIL1O EXECO3I
3a RENIND  IFIL1L EXECO3A ®
35 IF1L)2 EXECO3S
36 RENIND  I1FIL13 EXECOYE
37 RENIND _ IFIL)a EXECO3) _®
38 RENIND  IFIL15 €EXECOTE
39 REWIND _ IFJL16 EXECO3S a
a0 REWIND TFIL1T EXECONC ]
a1 __CAtL TSETY EXECQY)
82 3 EXECON2
a3 c ] EXECQN ) _. @
" CALL WAINI EXECON A
as c EXECONS . - -
T c EXECONE ®
2y C__OBYAIN SIGMA SQLUTIONS EXECQN]
) ISIZE = 11813 EXECONE
a9 CALL SQLVE (NELTOT, M, ISIZE. 15CUL) EXECQYS . ®
50 3 EXECOSC
S2 C . — EXECQS) e
52 CALL TINEVIT) EXECOS: o
53 NRITE(6,70) 1 EXECQS
56 70 FORMAT (1MU, *SOLVE COMPLETE. READ FLOW TITLE © CONTROL CARD, *. EXECOSs -
25 1 SCALL COMBO» ¥ = *, F9.3, ®SECONDSe®) _ ___  _ _ EXECOSE _ ; ———— . e
56 C EXECOSE
57 CALL MAIN3 EYECOST °
58 [ - . —_ -— . __EXECOSSHE —
s9 c EXECOSS
&0 1f IMORF JFD. 1) &0_Tp 10 - EXECOSC - - _ — -
61 SToP EXECOST -
62 END EXFCLOZ -
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-~
3 X Wt
® -~
® 1 Jl.mcum:_ ARFORM_(X1. Y. PS1a SINI, COSI, IFST, aBEQOOY - -~
2 e Yd, 08J, SINJ, COSJ, ISEC, qgrg:uz
1 z Al. ACy AP, RQ, Bl, BL, BP) ABFQ902 L
® . c ARFQ0QY Ll
5 £ AREQNQS
6 C  THIS ROUTINE ACTUALLY CALCULATES TH{ IMDYCED VELOCITY apEQOD¢
o 1S_A_AND B. A ]
s < AgFGon?
° c ASFQOOS
® 10 OATA E2yE2/169.00114111/,EQoEYI0.0001,Q.014 ARFO01C -
11 [ Amll
32 ¢ A§Fo012
L J 13 DX = X1 - Xd A ggm L]
) oY = ¥I + vJ ARFOpIN
15 ROSG = DNxee2 ¢ NY®N2 Al
® 16 DSJSQ = DSMe2 nr:’g*s |
11 5. AREQN1 Y
18 IF (RSO AT. DSYSC*ERL 69 TQ 16 A§FOO18
o 19 I AREQOLS _n
20 € USE FAR FIELD FORNULSS ;ooz:
21 ¥X 3 2.9DSJU/ROSQ
® 22 TERTTT ;}'o 022 ad
23 ¥X = ¥XeOX AhrnnZ"
FL A0 = -¥X#SINI ¢ YYACOS}] "‘002~
e 25 ABFORN_ A Au;gnv e—,—,— . -
26 80 = VX¥COSI ¢+ VVeSIN] ABFO002¢ g
o 21 KF S4IFSY +€Qe D) .AWD, SISEC ,EQ. @))  RETURN ARFOD21 R — - w
® 28 SC = SINIeCOS) aprFoo2e Lol
29 SS S SINIeSING ABRFOQQ2S
30 €S = €coSIssing ABFO0YC
L I 3 €C = COSIscOSY ABFQO3) -
32 SSCC = 1SS - CCIVXOYY/12.0 pBF 0032
_ 33 €SSC = (€S ¢ SCIeyRev¥/12,0 ABF QD3 - .
[ ] 34 OXR = 1.0 - 2,0%0X%#2/R0SQ ABF 0038 -
35 BYR = 1.0 =~ 2.0¢0Y*%2/R0SQ ABFOD3S
36 DOR = DSJSO/(ROSU9E.0) ABFOD36
L 3 37 < ABF Q037 - .
38 41 = DOR®ISCPDXR - CS#DVE) - S$CC ABF 0038
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rie 1rYp = 22 : ASEM110
@ 118 210 -1 ASEM1LE ~
116 w10 N1 = M2 ¢ 1 ASEMALE
111 N2 =M1 ¢ S5 ASENILT
[ 118 READ(S.0840) (VNUFII), I = M1,m2), IVYPE ASEN1IL ~
119 IF SITIYPE .ME, ITYP) CALL TYPECITYP, ITYPF} ASENILS
120 IF en2 +AT. IF) 60 TO a3 ASEM12C
L 121 a20 If (1T .EQ. D) GO TQ @50 ASEN12) -
122 c ASENL22
123 € READ IN TAMGENTIAL VELOCITIES ASENA2]
L 128 ITvP = 13 ASEN128 ]
125 N2 = 10 = 1 ASENI2S
126 8§30 M1 = M2 ¢+ 1 ASERL2E
® 121 N2 S Ml e 8 ASEN12) -
128 READIS.88D) (VIUF {11, I = B1,M2), ITYPE ASEN128
129 aAf FORMATL 6F10.0. 1OXI2) ni12$
o 130 IF CITYPE oNE. ITYP) CALL TYPEULITYR, ITYPE) [{TTE -
131 LF_ tN2Z o0 1. XFR 60 TI0 &%) ASENL3L
132 850 CONTINUE ASEN132
] 133 80 70 a57 ASENLNY .
138 [3 ASEN1ZY
- 138 € _SPECIAL BOTATVING FLON ~ INPUT GENERATED ASENL3S
] 136 855 CONTINUE ASENL3¢ -
137 € COUNTFRS FOR MAIRIX SIORAGE ASENI3L
138 10 = MO + 1 ASEN)3Y .
® 139 IF = MO o MLETIB) ASEN]3S «
180 [ §sEBINC
10 C__COUNTER FOR BODY GEOMETRY ASEN]S] — 5____
® 182 J1 = INLCIIBY =~ 1 ASEWIN2 ~
183 € _ROTATION RADIUS ASENLLY
188 ROTRAD(IIB) = CB - ASENLNG
@ 145 €8 s 1.0/C8 _ ASENING -
186 DO 856 1 = 10,IF ASEM1NG
187 J1 = J1 ¢ ) ASENIN] o
e 188 UNUFGI) = ~YOIJI1#SAIJI) - XO04JT1eCA(JID ASEN]AG @
18¢ WIUFEI) = YOUJII®CALJI) - XO4JI)eSAESL) ASENin9
150 %56 CONTINUE ASENMISE
@ 151 WRITE(6900) NONU,NROT,NBNU,L ,NB ,10,1F ASEMIS] _ e
152 900 FORMAT(IND, THNONU = I3,SXTHNROT = ,I3,SXTHNBNU = I3, ASEN}S:
- 153 1 8HL = o13,5X5HNB = o13, SXSHIO_ = ,13,5X5WI0 = ,13) ASEN]S? -
(4] 158 857 CONTINUE ASEW1ISA o
. 155 C ASENLSS
156 C ALL NON-U VELOCITIES FOR 80DV 10=-1RQ0 READ IN. ASEN1SE
& 157 c L o ASENISY .
158 C SCALE VELOCITIES ASEN]SE
159 1F (ABSICB) oLT. 1.6-6) 60 1O ae0 o ASER1SS . _ o
@ 160 DO 470 T = 10,1F ASEN)SL ]
- _ 161 YNUFI]) = WNUELIDeCE ASENLE]
162 70 VIUFIT) = VTUFLI)®CP ASER]6Y
& 163 480_CONTIRYE L o ASENLG2 S .-
168 c ASEMLI6A
. 18% € RESEV TLY IF LIFYING POOY L _ASEMeS - - —_
(] 166 IF G(LIFTOIIND .£0. 02 6O 10O 860 SENM)EE v
oo 167 o JO =m0 + } ASENLGD -
168 IF = M0 ¢ NLETIO)Y ASENLES
b _.de9_ ____TLUILBsM) = _VTUFLIQ) * VTUFLIF) L NSERIbS. . 1

170 @60 CONTINUE ASEMITC
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1m ¢ ASEN1T)
@ __ 1712 _c_All VWFIOCITIFS FOR A GINEN MOM-Uf FLOM READ_IN. ASEM122 ~
173 CALL SAVECIFOS, 1, 1, NELTOT, VNLF, 1, ¥N) ASEM173
A6 CALL SAVEUIF12, 1, 1. NFLTOT. VTUF,. 1. YN ASENITA .
® 175 c ASEM1TS ()
116 [« ASENITE
177 %90 J2 = 0 ASEN1T)
@®__ 176 e9s wRIMEGe,SOOY ASEMITE o
179 500 FORMAT(IHI) ASEM1TS
180 ASERIBC o
L] 181 S10 FORMATEIND, 15X, °NON-UNIFORM FLOW NUMBER *, 12,%, ¥ = *, I3// ASEWIB] ]
182 115.°1%. 122.° NN®, T84, °*" ¥WE*, ASEMIRZS
183 2 TTS,°1%, T87,° UYN®,T1ON,* Vvi*) ASEN1R2
o 188 _ A= 32 ¢ 1 ASEN1IAA @
185 JNX = J1 * a9 ASEMIBE
186 N2 S INFLIOT ¢ 2 ¢ 42042 ASEMIBE e —
o 187 IF (JMX o6Te N2) JNX = N2 ASEM1S? L]
188 A2 S JIMX ASENIAR
189 00 S30 J = J1,JMX ASEN1BS
o_. 190_ d2. = 42 ¢ 1 ASERI9L -
191 IF tJ2 .67, NELTOT) 60 TO SaD ASEM19)
- h92_ NUFEJ) o VIUFtY), J22 WNUFEJ2)oVTIUFEL2) ASEN192 _ _ o
[ 193 $20 FORMATIIH o 11X13, 2¢SXF12.6), 23XI3, 2(5XF12.6)) ASEN19Y L
198 __ 530 CONTINUE ASEN198
195 IF (J2 «LT. NELTOT) 60 10 495 ASEM19S
®_ 196 60_J0_550 ASEN]9¢ o o .. __ @
197 580 WRITE(6,520) Js VNLFUJI, VIUF(J) ASEM19T &
_ 198 550 CONTINUE o ASEN198 o ©
L] 199 3 ASEW199 (2
200 C ASEN20G
201 S60 CONTINUE ASEM20]
® 202 C ASEW202 -
203 3 ASEM201
2080 RETURN ASEN204 . o - .
® 205 END ASEM20S -
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® — L SUBROUTINE __€OMBO(Ne LT, MV, NONLY __ ——_ __COMBOB1 _ __ oo ...
2 c couBcOz
3 C ComBpaz — . —
Y . C CALCULATE COMBINATION CONSTANTS CCK, SYSTEN ANGLE OF ATTACH CoNBOON -~
5 L AMD ChLa SYSTEM LIFY CLRVE COMSYANYS (N1o K2, & KX), AAD CK CONSTANTS.CQMAONE
6 C CONBODE
L __L — €Mz I0TM NYNBER OF ELEMENTS. - — _COMBORY___ __ — i
c LY = NUNBER OF LIFTING BODIES compcoe
9 L MY = NUMBER OF ONSEL FLOMS ___ _ __ cemeons . . _ ___
e 10 C W71 = w7 s ) consoic -
11 £ gL = ¢ _CONR0YL
12 € INCLT FLAG, = O, ALPHA INPUT (LONES IN AS €LT) XTI
® 13 c s __comapy2 -~
18 c conpola
15 [ 4 [ 3
o 16 DINENSION BLUISOD), DVI10,82), A130,107, CCKI1D.120, SISIE0D) conpol e ~
17 c __conanl1?
10 ¢ consol s
o 19 c 19 -
20 1 IFC9. IF10, §FR1, IF12, IF1S, IFim, 1F1S conso2c
21 2 oJfIL)6. EF L7, IFINAS, IFIL2®, TFQ020 CONR0212
® 22 < conmp2: -~
23 c LONBN23
28 COMMON /COMBOD/CCL s INCLT, CLT, ALPNA, GUNDS (10}, uuua.lz».un coONgO24
o 28 1 s ALPHAO, CWMUC1B), SWDSNFI1C), NI0E1Q) COnBO2s ~
26 COMMON /STEMAS/CHISIS000, CKE§2) COMBO2¢ E
22 CQUIVALENCE 18LUC]), CSIGELY) Coupg2?
® 28 c conBo2¢ i
29 DATA Pl RC/3.)8R5527, 1.7853293E-24 CONp02s
30 NRHS = 2 CONRO3C
® 51 IF_GNONU 6T, 0) MRHS = 3 ConBO3] ™
32 c compo32
33 PIC = 0.0 CONBO33
® 38 RK1 = 0.0 conpasa o
3% S : CONROYE
36 RX3 = 0.0 conBD3¢
® 37 ALPHAO = 0.0 CONBO37 L]
38 If (LT .£0. 0) 60 TOo 180 conpose
39 4 _ conpo3s _
| .0 c conBOAC L
81 £ cncllLUL—!nlununumr.m_mmmm' CONADS 1
82 c COnpOoe 2
o __ 1L_~_L ux_uulg_mv_nuv Y0 _TLU_YAWVES COMBON2 e
00 5 L = 1,0 COMBON A
— ~; o DO $ K = 1." o _ COMBONE . )
o 'Y S OVIL,K) = TLYIL K} conaone
27 congan)
) REWIND I1F 33 conegae
® (1] DO 30 4 = 1447 conpos s _ 9
S0 CALL SETY (IF23, 1, . BLW, 1, 09 consos¢
_— %L R ‘D — NP0 1 U
® 52 0D 20 K = 1,MT :gnaos; 4
R 83 CAL GETY (1F20, A, N, SME. 44 D3 CONROS I
5 D0 10 J = 1.4 COnBOS N .
. 55___ 10 DV(L KD _= OV (LK) _+ BLUIJI®SIG() . CompoSE e
56 20 CONTINUE cOnROS ¢
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ST 30 CONTINUE consos?
o s c coMBOS e -
59 c COMBOS S
— 60 C SFY ARRAYS YO OBYAYN COMAINATION CONSTANIS CCKa USE MIS) COMBOGC
L] 61 c AILT.LT) 1S COEF. ARRAY COMBO6 1 ~
A2 L CONILT %) I8 INPUT AS BHS, RETURMD AS CCK. COMBOL2D
63 c COMBOG?
o 6 00 70 4 = 1.1 ___COMBD&S ~
65 CCRIL,1) = ~DVIL,1) COMBO6E
HE CCRIL,2) = -DY4L ,2) Conpoee
® 67 CCKIL,3) = D0 CONBO6 7 ~
'Y IF INONU LLE.DN) 60 IO SO COnpOGe
69 NZLT e 2 COMBO6S
e 70 DO 80 K = 1.NONU COMROIL ~
1 IR comep?)
12 [ = - SCN UKD conBnY2 o
{ 73 SO CONTINUE LLLITRE -
18 c COMROTA
75 00 60 X = 1,t7 CconBo7E
o 76 K2 =H 2 COMBOTE N
77 60 AlLoX) = DVIL.X2) conpo7?
78 c conppye o
o 79 70 CONTINUE COmBOTS ~
a0 L CONBAAC .
8] IF (LT .6T. 1) 60 T0 90 COMBORY
L 82 c coneps? =
[} C ONLY ONE LIFTING BODV. CALCULATE COMRINATION CoNBOAS ~
[ C CONSTANTS STRATGHT AwWAYe conpOsa .
([ ) 85 D0 80 X - 1,MRHS COMPOA® =
86 80 CCR{),K) = CCK{],KI/AL1,1) COMBO8s € .
87 60 10 110 COnpo8 1
o 88 c conBos e ]
(13 C CALL WIS1 FOR SOLUTION COnB0SS
90 90 CONTINUE cOnBO9¢ _ -
[ ] (2 D= 1.0 CoNBO%1 ‘D
92 30 = 10 COMBOY : _
93 CALL MIS1 4A, LT.L1D, CCKX, MRHS, NERR, D) COMBQ9?
® 9% c e ConBO9A 2
95 C CHECK FOR SINGULAR CASE CONPO9S
96 WRITE 16,100) NERR COWBOY ¢
o 97 100 FORMAT{1HO. *ON RETURN FRON MIS1, NERR = °*, 12) COMB09? J
98 c coMpa9e
99 C CALCULATE SYSTEM ANGLE OF ATTACK (ALPHA) AND TOTAL LIFY (CLT). ConBo9S
{ ] 100 ¢ e cOMB10C _ o 9
101 110 CONTINUE comB101
102 DO 130 L = 1T _ [LLTILF: . o
L 103 RK1 = RN1 + SMDSWFIL) ® CCKIL,1) conp10? <
108 RX2 = RK2 ¢ SWDSHF L) * CCR(L,2) COMBIDY
108 120 RK3 = RK3 * SHDSWF L) & CCXEL,3) COMB10S
® 106 [ CoMB306 . ~
107 130 CONTINUE cone1ni
108 _ C e COmMB1DE R
{ ) 109 PIC = B.ePI/CCL COME10S -
110 ALPHAD = ATANZIRK), RK2) comBl1C
111 c coMB1}L s
L 112 C__CHECX IF ALPHA_OR CLT INPUT ) e CONB112 _ . o . " e
113 IF CINCLT .£0. O) GO 10 140 comBl12 M
o e . —



116

c consila
®_ s € _CLT_INPUT,. _DETERMINE ALPRA _ _ — cComMB11S __ , oo
11¢ ARG = (CLT/PIC = RRT)I/SARTIRN1I#+2 + RK2ee2) coMpile
__111 — _ALPHA_Z -ALPHAQ ¢ APSINIRKS) .- comeiry_ e
118 60 10 150 CoMR1LE
119 C £oOMp1LS
10 C  ALPHA INPUT, CALCULAYE CLT (PEPEATFC 1If INPUT) COMB12¢(
® __ 320 ____ _ 140 _ALPHA =_ALPHASRC - e _conk21 - el
122 150 COSA = COSIALPHA) combl22
V23 _ _ SINA_Z_SINGALPHA) — . - _ . _cone122 . el L
® 128 1F C(INCLT +EQ. D) conpl2
125 1CLY = PIC®IPKISCOSA + RK29SINA ¢ FN3) £onR12;
126 ALPHA = ALPHA/RC conBl2¢
127 ALPHAD_= ALPHAQ/RC — compr2:
128 c conB12e
_12¢% C_CALCULATE COEFFICIENTS CKRIK) FOR LIFTING RODIES consl12s
® 130 CKtl) = COSA conpisc
131 LKE2) = Sing LOnp13)
132 3 Condi3:
® 133 Q163 cone1s?
138 0O 160 L = 1.L7 conpyla
135 K=1L+2 conpll:
® 136 CHIK) = CCRIL,2IOCOSA & CEMCL,2098INA » CCKIL.3) COMe136
137 18 L 1
138 c coONg13s
® 139 C_SEY NOM-U FLOW CX'S YO ASSUMED VALUE OF 1.0 condg3s
180 165 conTiNUE X LTI
18] 21 INONU LLE. O} 6O YO 180 CoAgIN g
® N2 NZLT e 2 condis2
103 :z CONRAS?
188 K- conB1aa
® 1 170 THIN) = cNuty) COnB)ne
1ve 100 CONTVINUE conpine
147 C [ LI IC R
[ ) 1as € CALCULATE COMNBINED SIGWAS conBing
189 : conniNs
150 190 CSIStJ) = 0.0 ConpISe
® 151 REWIND IF1e CONB}S)
152 00 210 K = 1.m7 conp1S;
_ 153 CALL GETT 1IFIN, 1, Ny SIS, 1, D) conp1sy
@ iss 00 200 J = 1.N CORB15N
11 200 CSI68J) = CSIGIIP * SIGCJIISCRIRD conplse
156 210 CORTINUE coOnBISE
@ 1% (4 conm187
158 c conpise
______ 159 C__PRINT OUT SORE STUFF_FOR CHECROUT PURPDSES COMB1SS _
[ 160 WRITE 16,2203 ALPWA [XLLICYS
161 220_FORMAT (}H MEINAT NSTANTS® 7/710,°ALP conglel
162 1 T30,%0°%, TS0.°90%, 768, F12.6) COMpl6:
® 163 ¢ congle?
168 IF 1LY JLE., D) 60 10 248 conBl6a
165 00 230 4 = 3, AT congyes
¢ 166 K= +2 condiee
R 1) A CCREL,2) . CREXD CORRLG?
168 280 FORMAT (1MO, T18,12, T28,F12.6, T08,F12.6, T88.F12e6) conB16e
®_ 16 c e COMB16S o _
170 . 2NS CONTINUE conml7C S
171 WRITE (6,250) RR1, RK2, RK3, ALPNAD, ALPHA, CLT complr)
¢__ 172, _‘zsn FORMAY_(2NU,_777° LIFT. CURYE. CONSTANTS®//T104"RML = *4F12.6. __ COMBAT2 C e
173 T304°AN2 = *,F1246, 150, °FX3 = tefi2e8ssM10, CONB1T)
u - -_2__-‘ DSALPHAG = o F1248/74T10.°ALPHA = *.F12.67//13Ca___ ____ __ _COMBITE el
¢ 175 Lt z v F12.8) comprrs
| & W o COMPLTS
17 C CONB173
L4 178 < - - , ol comR1YE . _ S
179 RETURN comP179
180 END o o o COMRIRC




® __ - o B
N - - - - - = - - - v o e e e - -
6 . SUBROUTINE ELFORM [SUMDS) o . ___ ELFOOO1 o
2 C ELFoOCD:
—3 .. __DINENSION X15000.V(S00).X0(¢500).Y045000.DSIS00),SAISCOYCAISO0D,  ELFOONY ol
[ ] [} 1 ICR(10), INLELIND), IFLEAC), NLE1OD), LIFTEIC), IBMFC10), ELFOCON -
s 2 ISAVICIOY, ISAY2(IND, YSAVILIOY JIITIEL 21, ELFOQOE
6 3 PTITLE(1., 70, SUMDSEIO) ELFOONE
®_ 1 S __ __.xpis00}e YPESOQ) e .. __  __ELFGOOY , B . . -
8 c ELFODDE
9 o - S . _ELFODOS _ __ _ Sl S
e 10 CONMON /ELDATA/ X0. YO, DS, SA, CA, CURV(SO0}, DL(SQG) ELFODIC -~
1l | 15001 ELEONL)
12 I3 ELFOO01:
e 13 COMMON /EILEID/ 1Fle IF2. XF3. YFN. IFSa XF6e IFTZa 1F8. IF9. ELFOD1? R
18 1 IF10, IF11, 1IF12, 1713, IF18, IF1S, IF16, IF1T, IFI8, IF19, IF2CELFOCEA
15 [ ELFQO1E _
e 16 COMMON /BFLAG/ 10B, INLe IFL. NL, LIFT, IBWF, ISAV), ISAVZ, ELFOOL¢ ~
11 1 ISAN. \ d ELFOO12
18 2 +180T07, NELYOT, TTRBE10), INMB (100, CHORDB(10), ELFOO1e
L 19 3 IBD(10). LIFTOY ELFOQ19 o~
20 . +IPRBUIOD. YIFSTI10), ISECILC), FITTLE(IS), IPVR(I0) ELFO02C
21 C ELFQD21
o 22 CONMON /GEOMD/ X, Vv ELF 0022 ~
23 C ELFQD2 -
28 EQUIVALENCE (XP(1), COt103, (YPUl), CFIL)) ELF 00248
o 25 < ELFOQ2S N
26 OATA TBMAX ,NAXEL/ 10, 500/, DR/1.74532925€-27 ELFO026 -
21 1 o EPS/1eDF~1/ ELFO021 e
[ 28 c ELFOD2¢ -
29 c ELFO02S -
30 C €ELFO03(
® 31 c ELFO03) _ L
32 3 ELFOO032
33 ISAYU = 1¢8 ELFO033
e 3 3 ELFOO30 ]
35 C ELFODYS
36 C READ IN BODY TITLE ANC CONTROL CARD ELFOQ3¢
e 37 10_J7YP = 3 ELFO037 =
38 READ 15,200 1D, 1Sv¥, ILIFT, TVITLE ELFO03®
B 39 1 ¢IPARA, TFIRSY, ISECND ELFO03S
L a0 2 +I1TR, IMNORM, IBOD, 1DOLD, IPVOR. LAST ELFoONC 2
a1 3 21TYPE ELFODa]
.2 c ELFOON:
[ .3 20 FORMAT 03¢J1,2X), 1X7A8, SX9411,2%), IXI})D ELFOO08Y .
a IF (ITYPE oNE. IYYF) CALL TYPE(ITYP s ITYPE) ELFOONA
as c ELFOONS _
ag C READ IN COORDINATE TRANSFORMATION CARD IF REQUIRED ELFOORE Q
a7 LI = 2 ELFOQN]
) CHORD = 0.0 ELFOONE
®_ a9 0R. ITR ,EQ. 2)_ GO_T0 A0 ELFOONS RS
50 READ (5,30) CHORD, XMULT, YMULT, CX, DY, THETA, XTO, V10, ITYPE  ELFOOSC
st 30 FORMAT (7¢F8.0,1X), F8.0, I1)_ ELFOQS1 S
o 52 IF (ITYPE .NE. ITYF) CaLL TYPE(1TYP, ITYPE) ELFOOS: ~
53 ¢ £1£QQS?
5e C DETERMWINE STORAGE SEGUENCE ELFOO0S N .
O S IFIIBOD.LT.l.OR,IBODMGT.60 60 T0 89 1
56 80 GO 10 (60,70,100.190.180,210), €00 ELFODSE
ge' T T e — - - - - Tt T T T




57 C ELFense R
(] 58 89 MRITE t6.50Q)_1800_ _ __._ _ . _ _ ___ ELFOQSTY . . . _ .
59 50 FORMAT (1M1,°THE OPTION JROD = °*,I3,* IS NOY LEGIVIPATE.®) ELFOQS e
&0 60 TaQ_AS8D _ - EvgQOQSS_ e
[ 61 c ELFQO6C -
82 € MEM GEOMEIRY. START & MFM SEQUENCE ELEQDGY.
63 60 18% - u ELFOOAZ
® 6% 188T = 0 _ _ ELFQQS: - -
65 I8S = © ELFAQ6n
o6 REMIND 1SANL o ELFOQ6E o L
o 67 3 ELFOQ66 -
&8 [ EAFODA]
69 70 IBT = IAT + 1 ELFO06e
[ [ EALFON6S -
" 18 = 187 ELFOD7C
12 IBNFXB) = 1 £LFO0?)
® 3] 60 10 250 ELFCO72 Lo
18 A0 MRITF (6,90} IRT, IRNAX £AFQOTY
75 90 FORMAT (1M1, *ATTEMPTED TO LOAD WNE °*.12.°TH BOOY. RAXINUN °, ELF 007N
o__ 16_ 1 *ALLOWMSLE WUMBER OF 8 . 7% -
17 €0 70 &80 ELFO0Te
18 [ ELFOOT? i
® 79 C NEW GEOMETRY, OLD SEOLENCE ELFO0Te -~
an £LFOOTS
o1 00 110 18 = 1,181 cLFoost
[ 82 1F_GIDBIIP) .EQ. IQOLDD §O TO 24¢ §LFQO8 ) ~
63 110 CONTINUE ELFO0AZ =
___8n 120 WRIVE (6,130) 1800, 10640 ELFO08Y - S
L 3 130 FORMAT 11H1,°OPTIOM 180D = °,13,°, GEONEVRY WITH IC = *, 13, €LFp08 ~
] ] | *NOT PREVIOUSLY LOAQED.*) ELFOQ8S
'} 80 T0 %0 ELFOOBE
o es 4 ELFOD8? .
*0 C OLD GEOMETRY, OLD 1OR CONTINUED SEQUENCE €LFO08e
__s0 1IN0 _IF 18T .LE. 0) 60 TO 120 ELFOOSS o o
e 9 D0 150 16 = 1,187 CLFO09C o
92 . IF CIDBUIR) oE0, ICOLD) GO YO 16C ELFQ09) —_
93 150 CONTINUE €LFOD92
® = 60 70 120 ELFOQ?3 -
(3 3 ELF 609
o 96 C_DESIRE OLD_SEORETAY, IF SAVED, RETRIEVE ELFOOYS o
® 97 160 IF 11Sav3(Id) (V. 0) B0 70 190 ELFO0O0%¢ ()
28 185 5 ISAV3(18) ELFCQ9?
99 REVIND 1SAVU ELFo09e
®  wo_ 00 370 Y = 1,188 o ELFQO99 L ]
101 LY = IsAV2UIRS) ELF010C
102 CALL GEVTIISAWY, Jo LK, X, LN, ¥) ELFO10])
e 103 170 CONVINUE €LF0102 9
—_ 10% 1F 1)BOD .f8. S) 6O Y0 240 ELEFQLQD
105 1BRFUIBY = 2 €LFo10a
®_ ______gg__m_u_n ELFOID: L
107 100 I8V = INT ¢ €LFel0¢
e .. MO8 §F 1)BY .GY. 10) GO TO 8O R ELF0107 e e
¢ 109 te = 1B¢ ELFO10€ w
N ¥ 1] . 1 EAF030S
111 ISAYI(IR) = YIDOLD ELFOI1C L3
®_ 112 YSAV3CIBY = -0 o R . -9
113 O 10 340 €LFOL: *



————— e e i 4 JE—— —— _ — - —_—— e
° = e
118 c ELFO112
® __115 . 190_WRITE_16.200)_1800, IDOLD _ ELFOL1A_ - - -
11¢ 2C0 FORMAT (1H1,°OPTION IROD = *,13,°, GEOMETPY WITH IC = *,173, ELFOl1S
1117 1 * NOT _PREVIQUSLY SAVEDL®) €LfoOXXE __
L 118 60 T0 680 ELFO117 -~
119 [ FLEQL1P
120 C DELETE AN EXISTING BOLY ELFO11S
® 121 210 IF (IBY_.tE. 0) GO To 12n _ ELFO12C _ el i
122 00 220 1B = 1,181 ELFO121
123 IF_(IDB(IB) Qe ILOLD) 6O TO 23 ELFO12: R -
@ 128 220 CONTINUE ELFO0122 -
125 230 IBMFeIRY) = -3 ELFD1I2%
126 GO TO 600 ELFO12€E
o 121 c ELFO12¢ -
128 € NEV GEOMETRY 10 BE READ IN. €ELFO127
129 280 1BWFUIB)_= 2 ELFC12¢
® 130 C POSITION SAVE UNIT IF NEV GEOWETRY 10 HE SAVEDs ELFO12¢ -
131 250 XF (ISY .FQ, D) 60 Y0 270 ELFO13C
132 IF (18S .€Qe IBST) 60 TO 270 ELFO13)
® 133 _D0 260 IT = IBS.IRSY ELFQ132 -
138 LX = ISAV2(4IT) ELFO13?
135 260 CALL GETTAISAYU. o LXo Xo LXe Y) ELFOL3N
o 136 270 CONTINUE ELFO13S -
137 C ELFOI%E
138 € CHECK IF ELLIPSE 10 BE GENERATED €ELFO13)
® 139 IF_GITR +67. 1) 60 TO 320 ELFO13e LN
180 c ELFO17S -
18} C _DATA ON UNIT S5, X-COORDS FIRSY ELFOINC a
o 182 L=-o ELFO10) -~
183 JIYP = 3 ELFQ1NZ
188 280 READ (5,290) AXILeI), 11,60, INO, ISTAT, TTYPE ELFOLIN2
® 185 290 FORMAT (6F10.0, SxI1, 2XI1, 3XI11) ELFOINN o
186 IF (ITYPE oNE. TTYP) CALL TYPELLTYP, ITYPED ELFO18¢
1a7 IF_(INO ,LEy O +0F, JINO .6T. 6) INO = & ELFO)NE N
@ 148 L=L » IND ELFO182 L]
. 189 IE_¢1STAT .0, O) 60 YO 280 ELFO1e8
150 X =L ELFO1NS
® 151 c ELFOASC L 4
152 C NOW READ IN Y-COORDS ELFO1S1
153 L=o0 ELFO1SZ
® 158 17YP = & ELFO015? 9
155 300 READ 15,2900 AY(LoIdy I=1.6) INO, ISTAYa ITYPE ELFQ1SA
156 IF CITYPE .NE. ITYP) CALL TYPEC(1TYP, ITYPE) ELFO1SE
O 571 IF (INO ,LE. O__,OR, INO .6T. 6) ING = 6 ELFOISE L4
158 L =L «INO ELFO157
e 159 ___IF (ISTAT .EQ. D) 60_TO0 300 ELFO1S2
@ 160 LY = L ELFO1SS ®
—— o .- 161 C FLFOLGL
162 C CHECK FOR INPUT CONSISTENCY ELFO161
€ _ _e3._  JF WY Q. LX) 60 TO 350 ELFO162 L
168 WRITE (643100 LY, LY ELFO162
- 165 _310 FORMAT (1H},°THE NLMBER OF Y-COORDINATES_€°.13,°) READ DOES *,  ELFO]68 -
7] 166 1 *NOT EQUAL YHE NUMBER OF X-COORDINATES READ 1°.,13.,°)*)ELFO16E -
——— 167 60 10 680 FAEQILE
168 3 ELFO0167 .
€. 169__ . C_ELLIPSE 70 BE GENERATED. READ IN DEFINITION CARD. ELFOl6E __ __ _ °',i|’
170 320 17TYP = § ELFO16S
& — B L



®
171 READ 15,3300 LX, ELPSTH, TTYPE ELFOITC ~
o 172 330 FORMAT 12X, SXF1feS. S1XI11 ELFO17)
173 IF (1TYPE JNE. ITYP) CALL TYPEIITYP, ITYPE) ELFO172
1718 JIR_ s 1TIR = 2 ELFO1TY
® 178 IF (ITR .NE. 1) IW = @ ELFO17e ~
124 [ ELEDLIS
177 DANGLE = 6.2831853C72/74LX - 1) ELFOLTE
o 178 ANGLE = DANGLE — ELFQIT] ~
179 DO 380 I = 3,UX ELFO17e
180 ANGLE = ANGLE =~ DAMSLE ELFQITS
e 181 X41) = COSIANGLED ELFO18C L]
182 = FLFQ1IG)
183 [3 ELFOIBZ
(] 188 P ELFQ18Y -
185 € SAVE THE BASIC GEOMETRY IF REQUESTEL ELFO108
186 350 TSAWICIA) = -1 FLFO)NE o
o 187 IF 1ISV .EQ. 0) 60 TO 360 ELFO1%6 =
188 £ ELEDIR]
189 c ELFO18S
e 190 IRST = INSY ¢ ) FLFOIBS -
191 I8s = 18ST ELFO19C
192 ISAVICIB) = 1D ELFO19) .
o 193 ISAV2¢IBS) = LX ELFO192 il
- ELFO193 -
195 CALL SAVECISAWU, 3, 1, LX, X, L0, ¥} ELFO198
o 196 c ELFO19E "
197 3 €Lfo19¢ o
198 360 CONTINUE ELFO19) . S
] 199 3 ELFO1YE
200 C__WRITE OUT BASIC BEOMETRY DAYA ELFO19S .
201 1P = 1 €LFO0200
o _ 202 CALL PRINTE (1P, LX, ID, TYITLE) ELFO20) __..N
203 €ELF0202
L 208 c ELF02012
[ ] 205 C TRANSFORW COORDINATES TF REQUESTED ECFo20a <]
206 I¢_SJTR .EQ. 1) 6O VQ 370 ELFO20¢
207 1F (INORR .EQ. O) 60 TO 810 ELFO20¢
@ e XMULT = 0.0 ELFO0207 __
209 YHULT = 0.0 ELF0208
210 X0 = 0.0 ELFO0209
® 211 Y10 = 0.0 €LFoz2i¢C (-]
212 THETA = 0,0 ELFO21)
213 DX = 0.0 ELFo0212
& 218 DY = 0.0 L . ELFO021) _ v
218 370 CONTINUE ELFO210
e _.__216 [ ELFO021S _ o
¢ 217 IF (ABSEXMULT) LT, EPS) XNULY = 1.0 ELFO216 ¢
218 IF CABSIYMULTY LT, EPS) YMyLt = 1,0 ELFE213
219 XSF = amuLT ELFO216
¢ 220 _YSF_z ymug i £LFO21¢ @
221 IF CINORM .EQ, 0) 60 70 390 ELFe22¢
— 222 c £LF0221 o
© 223 IF (ABS(CHORD) .67, EPST 60 10 180 €LFe222 (™)
22N ~. CHORD = RMAX ¢iX, X, Y TRAX) ELFO0223
228 380 XSF = xSF/CHORD ELF022a .
€ 226 YSF = YSF/CMORD o o o ELFO22¢ e W
227 2 ELFG27¢ *
«# j— ——— ———




- o -~
_ 22k 39C COST = COSUTHFTA®SrH) ELFO0227
_ 229 _ __ SINT = SIN{ITHETASDL) _ _ - ELFO22¢ _ _ ~
230 0O 8GN T = 1,LXx ELFO022s
23} ______ XTOD = XUI)_- XTO_ ___ —— - _ELFO23¢C . . _ S
232 YT0D = Y(I) - ¥YT0 ELF027}
233 X{X) = (X70 + XJOCeCOSY - YFOL®SINT o DX)2XSF EAFQ232 _
—~ 23s YUI) < (YTO + XTOCSSINT o YTOC®CCST ¢+ DY)2YSF ELFO2%1? -
. 235 _ _  _aDO CONTINUE  _ oo S __, ELFQ234 o _ o .
236 C ELFO23¢
~— - -3 e . - e ELEQ23& __ _ ___ _____ o I -
238 C FORM ELEMENT DATA FOR THIS BODY, ELF0231
239 C DEFINE STORAGE LOCATIONS AND CROSS CHECN ELFO23F
280 810 IST = © ELF023$
~ 281 IF_(IB »6Ta 1) IS1 = IR UIA-1)_ ELE026( o o~
242 LX1 = LX-1 ELFO028]
—— . 2%3 ___ C FIRST CHMECK AGAINST ENCEEDING MAXIMUM STORAGE ELFO287 e -
~ 2a8 IF CUIST & LX1) L€, MAXEL) 60 TO 830 ELFO282
288 MRITE 16,820} LX), 10, MAXFE F1LFO028Y
246 820 FORMAT (1H1o°THE NUMBER OF ELEMENTS (°,I8,°) FOR BCOY ID = °,12, ELFO28¢ -
~ _242 1 ® MILL EXCEED ALLOWMABLE STORAGE (°.J89,°) MHEN ADDEN ° LT .
248 2 *TO THE DATA SET.®) ELFO201
__2%9 60 10 6480 ELFQ2488 -
- 250 c ELFO20S
251 [ o IRY EVFQ2S8C
252 C OOCES NOT RUN INTO THE NEXT BODY. ELFO0251 -
o 253 830_IF (1B .EQ. IBT) 60_TO_a5Q ELFQ25¢ -
258 IF CCIST » LX1) .LTe INLETIB41)) GO VO 860 ELFO02%2 -
25% MRITE 16,880) LX}, 10, NLIIB). ITOLD ELFO025 <
] 256 880 FORMAT (lNl.'TNE NLMBER OF ELEMENTS (°,I8,°) FOR THE NEV BODY °, ELF02SE
251 1 °ID = °*,12,* EXCFEDS !N[M RODY *, FELFO2SE
258 2 *IT IS REPLACING, TDOLD = °*,12) ELF0257 N
o 259 60 _TO_ 6A0 _ ELFO258 ———
260 C ELF02SS
261 c ELFO26C _
@) 262 450 INLC(IB} = IST + } ELFO0261 -
263 JFLEIR) = IST + L x1) ELFO262
- 268 460 NLIIB) = LX) ELFO26?
o 26% LIFT4IB) = ILIFY ELFO0264 -
266 108¢IB) = IO ELFO026S
267 ITRB(IB)Y = TR o ELFO266 -
< 268 INMB(IB) = INORM ELF0261 -
269 IBDLIR) = IBOD ELFQ268
270 CHORDB(IB) = CHORD ELFO026S
) 211 ______IPRBYIB) = IPARA _ e ELFO2T¢ 2
272 IFSTUIBY = IFIRST ELF027)
o213 ISECCIB) = 1SECND - ELF0272
“ 2718 IPYRIIBY = 1IPYOR ELFO272 -
218 C ELFQ2798
276 00 870 1 = 1.7 ELF027¢
—_— 217 470 BYIYLE(IB.I) = TYVIMEMN) ELF0276 —— -
278 c ELFO0277
219 € CALCULATE ELEMENT DATA_AND PRINT_RESULTS ELFO27¢ U,
280 c ELF027s
281 DO 8§80 I = 2.1X EAFO2AC
282 1ST = IST + ) ELFO0281 .
- . 283 . XOIISTI_= QoSeIX(I) o X4I~-10)_ ELFO28; [ o °'7]’
284 YOUIST) = DoS®4Y(I) ¢ YI(I-1)) ELFO2R2




e _ . B B s -
. -
®
285 XD = X4I) - X(I-1) ELFQ2%a R
® 266 _ __ _YD_=_Y4I) -_YLI-1) S e _ ____  _ELFG28% - - .
287 BLUIST) = SQRILXD%2 + YO##2) ELFOQ20¢
288 _DSUISY). = DRGRSTY _ _ . _ _ —— ELFQ28Y _
® 289 SALIST) = YO/DLCIST) ELFO290
Z'QL CALEST) = XDDLEIST ) EL!G'Z!S
291} CURVIIST)Y = Q.0 ELFQ29C
@__ 292 __wg0 CONTIMUE _ _ N < ¥ {72 2 S - - -
293 c ELF029: ’
298 € . ELFO29) e
® 295 C PARABOLIC ELENENT ELFQ294 [
296 1SY = IML LIRS IIJ'QZQ.S
297 LEND = ¢n - 2 ELFO029¢
® 298 1:=1 £LER291 ~
299 490 1 = 1 + 1 K fazve
3Q0 IST = IST ¢ ) £LEQ29 _
o 301 11 =1-1 €ELFO300 -
;DZ 12 2.1 ELED30)
303 13 21 ¢ ) €ELFO302
[ ] 308 I8 31 s 2 ELE03INY I |
30% L1 = 1 ELFO300
306 L2 = 12 ELEQINS
o 307 L3 = 13 ELFOI06 “~
— _3DA C ELE
309 500 OLY = OXAL3N-XILIIIUVILII=YIL1ID) - (XIL20-XCLIDICAVILII-Ve[1))  ELFO3DE -
o 310 OLX = AXAL2)~XCL 1) M AXILID-XAL1DD & SVQL2D~-VAL D) )@ V(L3N -Y4L 1))  ELFO3IOS .
1 ORY = IXUI2Y-X(TANISUVII3I-Y(IND) = CxUT30-X4TA0D® (Y(I20-Y(I82)  ELFO31C pon
312 ORX_= XET20-X(I14D 1o EXeE3)=-Ne200) ¢ GYCYII-YORNDIOAVAI2I-YLIN))  ELFO31) & __
® 313 DYO = 0.0 ELFO3Y:
FPL] DLL SSQRTE44X(L2D-NILRDD®®2 ¢ Y IL20-V(LL)}ea2) ELFQ313 I
315 1 SCEXILII-XIL10 0892 o (YUL3)-VILIDIee2)) ELFO310
' 316 ORL CRORTLLIX(I2)-X1]0)Dan2 * 1Y4121-Yi14)1802) ELFO31S »__“
N7 1 * (OXUI3I-XUTIAI0e2 & (V(IDI-Y(IaD)e#2)) ELFO316
318 ETAL = 0.5¢DLAISTISOLY/LDLL * DLX) . ELFO313 o
o 319 ETAR = -0.5%DLAISTI®DRY/EDRL * DRX) ELFO3Te L
320 < ELEQ3LS
321 C DEFINE AVERAGE OFFSET DYO USING RNS. ELFO32C
o 322 €ETA = ETALSETAR ELFQ321 L
323 If (ETA LT, g.0) &0 70 S10 ELF0322
328 ETA = SQRTIETA)D i ) €LF0322 _
] 325 DYO = SIGNIETA, ETA) ELF032¢ o
s 326 GUBYIIST) = -8,080Y0 /0L (15T) %92 E\FQ32§
327 [ ELFO32¢
®_ 2 ¢ o ELFO0321 e v
329 S10 CONTINUL ELF Q326
. _ 330 __ - XPCEST) = XQOISTL - DYQesaelsSy) §LEQ329
® 331 YPITST) = YOURST) + GYQeCACIST) ELF@33C o
332 — DSUIST) = DLUISYI® 1.0 » (CNENEISTIORLIT9T1Nee2/64() ELEQ3Y]
333 c ELFO332
] 33 IF (3~ LENDIN90,520,5380 £1L£0332 - v
335 c ELFO33a
336 C _SPECIAL _WANDLING FOR FIRST AND LAST ELEMENTS ELEQIIE .
o 337 c ELFO0336 -
338 C_FIRST ELEMENT ELEQN337
339 520 ISTY = INLIIR) ELFO33e U
®__ o 12z 1 R L N _ B ELFQI3S e I
341 13 = 2 ELFO3A0 *
o
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342 Tu = 3 ELFO3N]
®_ a3 A L1z 12 } e __ELFO3&z S
Tou 2 =13 ELFO3N2
—_—3eS_ W32 18 _ - —ELFO3® e
L] 346 1 2 LEND + 1 ELFO3ac¢
347 GO0 YO _SnA £LFQ3as
T C €ELFO38?
®_ 349 C . LAST_ELEMENT _  _ e __ _ELFO3%E L o .~
350 530 IF (1 .GT. LEND*1) GO TO Sap ELFO3NS
391 __ __IST_= IFLMIBY. . el . - ELFOISC
e 352 L1 = ux - 2 ELFO3S] -
353 L2 = 1x -1 ELFOIS:
358 13 = Wx ELF03S?
® 355 12 = 1) ELEQ3ISS -~
356 13 = L2 ELFO03SS
357 I8 =13 ELFQ3S5¢
® 358 I =141 ELFO3S) ~
359 60 Y0 Sao ELFOSE
360 c ELFO3SS
[ ] 361 C__SAVE PARABOLIC SURFACE DATA ON UNIT IF17 ELFO160 -~
362 S80 CONTINUE ELFO036)
363 £E1F0362
o 368 11 = INL(IB) ELFO362 a
3¢S 12 = NLEIB) FLFQIGY
366 C XP AND YP COORDS ELFO36S
® 367 CALL SAVE(IF1T, 3, 12, 12, XP(1)), 12, YP(I1)) ELFQ366 _"
368 12 = IFL(IB) ELFO37a "
369 C__CHECK IF PARABOLTC ELEMENT DESIRED ELFO3TS -] _
® 370 IF (IPARA .NE. 1} GO TO Se0 ELFO1T¢
3N 0O 550 1 _=]].12 ELF0371
372 X0(1) = XPil1) ELFO3TE -
® 313 550 YO(I) = YP(I) ELFO37S _
37s C ELFO3NC
315 C__PRINT ELEMENT DATA ELFO38} o
o 376 Se0 1 = 1 ELFO038Z 3
377 MRIVE 16,610) 08418} TIIILE ELFQ383
378 WRITE (6,620) I, xi11, YCI) ELFO3BN
®_ 31 LONT = 1 _ ELFO38¢E )
380 SUMDS(IB) = 0.0 ELFO38¢
e 381 ALPH]1 = 0.0 ELFO0387 o
® 382 00 580 IST = Ti, T2 ELFO3RE J
383 1=1¢+1 ELFO38S
384 IF (LCNT LY. %9) 60 10 570 ELFO39C
e 385 B teny -0 . __ ELFO391 3 _ _-
386 VRITE 16,6100 108181, TTTILE ELF0392
. 387 __S5S70 CONTINUE e ELFO0392 I
o 388 SUMDSUIR) = SUMNDS(TB) ¢ DSITST) ELFO394 J
389 ALPHA = ATAN2(SALIST), CACIST))/ZCR ELFQ39S
390 DADS = (ALPHA - ALPHI)/DS(TSTIeLR ELFO039¢
®_ 39 ALPHY =_ALPHA R ELFQ397 ~
392 CURV2 = 2.0%CURVIIST) ELFO398
__ 33 WRITE 46,6300 XO(IST), YOUIST), CLITST), DSCIST), ELFO39S e _
® 394 1 SALIST), CA(IST), CuRV> ELFOADC -~
395 WRITE $6.620) I, x{1), ytI} ELFO401
396 LCNT = LCNT » 2 ELFON0Z s
® 397 _S80_CONTINUE _ o o __ELFOw@Y ____ _'3;]“
398 ELFO4Nns

9




¥

« 1 e

(AP

L

eI 5

o - -
o ! ™
A
399 c rAF 080 E
@__ _ s00 0 MRITE ¢8,S9N)  SUMCSETAD — —__ELFQADE o~y
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@ .09 c ELFOA1E -
810 [ ELEDALE
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"3 [3 . ELFONlS
918 Y Y ELFRN20 o
o a5 ELFON2) [ ]
Sk £ EALFOR2Z
a7 [3 ELFOA2?
L s1e 61 . s . aaz2s . |
09 1 Yo %y TANI/TID0"1%e V22.°XUID°, TS9,°VEIN®, VS6.°0L°, ELFON2E
820 2 T73,°08°% ¥86,° SIMIALF) *, T10S,°COSEALF)®, ELFON26 _ o
e .21 3 T121, *CURVATURE 77 ) N €LF0a21 [
822 | 4 ELFQR2E
823 620 FORMAT (1M o BXI3, 2(5XF12.6)) ELF 0826
® 824 ¢ ELFON3C .
¥ 630 FORMAT (IH , 9X, T(SXF12.60) ELF0a3) -
826 c €LFOAS2 a
o 827 680 VRITE 16,650) ELFO833 ®
820 65D FORMAT (1H0D, °*QECALSE OF THE ABOVE ERROR, THIS RUN 1S TERWINATED®JELFOA3A
829 st10P ELFONSE
® a30 ¢ ELFO83E . @
831 [ ELFOa3]
L 832 680 _CONTINUE . ELFOa3e _ B _
o 833 [3 ELFO8SS o
838 RETURN ELFOANC
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® N ~
® 1 SUBROQUTINE ___FILES ) FILEOO] . ~
2 COMMON /FILEIOs IFILEl, IFILE2, IFILES, IFILE®. IFILES, FILEOOZ
3 L e 1FILEG, JFILET7, IFILES, IFILE9, IF1LI0.  FILEQO?
® » 2 IFIL11, IFIL12, IFIL13, IFILiN, IFILIS FILEODN ~
-1 3 «JFN 16, IFIL 17, IFIL IR, TFIE19. IFIt2N FILEQDE
6 c FILEQOE
®__ 1 ¢ 1FILFle TFILE2. AND IFILE3 ARF TEMPOPARY SCRATCH UNITS USED IN OUAST FYtfgni ~
) IFILEL = 18 FILEQOE
9 IFILE2 = 2 [ FILEONS
10 IFILES = 3 FILEDIC -
11 C_IFILES IS INPUT FILE FOR RIGMI SINF MAYRIX TN QUAST FILEODL
12 IFILES = & FILEOL2
® 13 [ - FILEOLY .~
1 € IFILES. IFILEG., AND IFILET ARE STANCARD SYSTEM 1/0 FILEDYA
15 IFILES = S FILEQLS
® 16 IFILEG = 6 FILECTE -~
17 IFILET = 7 FILED1]
18 c FILEDIE
. 19 C IFILER 1S _INPUTY GEOMETRY SAYF UNITY FILEDLS -~
20 IFILES = 8 FILEQ2C
21 c FILEQ2) e
o 22 C IFILEYS IS RATRIX ACI,o) FILEQ2: ~
23 € 1FIL10 IS MAIRIX REI.J) FILEQ2? —
28 IFILEY = 9 FILEG2
® 25 IFILIO0_= 10 FILED2S . -~
26 € IFILI1 1S INDUCED NORPAL VELOCITY wtI), FILED2E I~
27 C_ IFIL12 IS INDUCED TANGENTIAL VELOCITY T¢I) FILED21 =
o 28 IFILLL = 11 FILEQ2¢
29 IFIL12 = 12 FI1LED2S
30 c FILECIC
® 3 C_IFIL13 1S SPECIAL B RCWS _FOR LIFTING BODIES, BLU(J) FILEGI) =
32 IFILI3 = 13 FILEOSZ
33 c FILEQS? -
® 38 € IFIL1A CONTAINS SIGMA SOLUTIONS ON OUTPUT FROM QUASI FILEO3A -
35 IFIL1s = 18 EILEDZS —
36 c FILEDYE
® C_1FIL)S CONTAINS BOTH LPPER_AND LOWFR TRIANGULAR MATRICES FILEQ3D _ |
38 €C ON OUPUT FROM QUASI FILED3E
39 __IFIL1S = 15 FILECSS -~ e
L ] "0 c FILEOND L
. ONSs_ /ELDATAZ AMD /GCOEFS/ FILEQN)
82 C ARE STORED {SFE SUBROUTINE ELFORM ), FILECAZ
® a3 IFM6 =16 o FILECR? e
L 1] C FILECAN
___a5___ € IFIL1T IS USED 10 SAVE SURFACE COORDS (X, Y, AND DS) AT WHICH _FILEONE
@ 86 C THE FLOW VELOCTITY IS ASSUMED TO ACT. FILEQSNE @
87 I1FIL17 = 17 FILECY?
Y} C FILEGAE
® a9 € IFILS 18, 19, AND 20 FAVE NOT BEEN_ASSIGNED. _ FILEOSS _ o _ L%
50 c FILEOSC
— 51 __ RETURN _ o __FILEOS) _ e
52 END FILEOS: L
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L 1 SUBROUTINE  FLOWS (N M. 1PUN) o _cuoumu —— _—
2 c FLOWONZ
3 C__INDIYIOUAL FLOMS CIND = 1) AND COMBINED FLOWS CALCULATED. FLOWEO 2 o
[ . c FLONDOW®
S c FLonone
6 DIMENSION AISDODY, BUSDO}, VNISNC), VTISOO), YNCISCCI, viICciso0), FLOWGOE
® 7 - 1 1645001 FLONDOT _
[} 2 » X§S00), Y(S00), DSI500?, SAC5003, CAISOD) FLOVOD 2
L ] DIMENSION ELECE3! smsnm._cp.nsnu._msmqmmh__uuno_t____ —
L 10 1 vV11S00),V2(5000,V3tS00),VALSCr),¥5(S0D)
11 [ FLONRIC
12 CoMMON /BFLAG/ IDBUID)Y. INLEYOY, TFLUID), ALC1OY, LIFT10), FLONO1)
® 13 1 18 FLOMOlZ —_—
18 2 BTITLENIO, 70, IBT, IBST, INTOT, MNELTOTV, FLOWO1?
. | N 3 1y (B 1i} LOWOD1a - ———
® 16 . 1PRBIIOY, IFSTUL00, ISECINO), FYITLEWIS), IPVRI1D) FLONOYD®
12 (4 FLONO01E
18 CONNON /SIGMAS/ CS16(SQ0), CRE32) FLOVO1?
® 19 COMMON /FILEID/ IFCLy YFOZ, JFO3, IFON, TFQS, IFQes 1FDT?. IF FLOWOY e _ e
20 1 TFO9, IF10. IFL1Y, XF12, IF1Y, IF1G, IF1G FLO®O1S
21 21F160 XFLT7. 1€10, 1F19, IF20 FLONWO2C e
[ ] 22 COMMON /COMROD/ CCLLINCLY 4CL T oALPHA o SURDS 1100 , TLU( 1D, 120, IND FLOVWOD2) M
23 1 2 ALP j FLOMO2Z
FD) COMNMON/ROTAY /NROT, ROTRAD(10) FLOWO2? * -
o 25 CO"!'_ON_I_G_CLL_~CD_IS_ODL-_C!_LSQQLLQ?_Q 9, CIIS00), UFeS00) FLONO24
26 CONMON /ELD/ X, Y, DS, 88, CA, cURvisO0), DLISOC) FLOWOZS I~
21 COMMON/COM/TFLLL 5, — .
® 28 EQUIVALENCE (ELBCHTT, €190, CELBB I, ol ), (cPITTl, SI611I) FLOWOZE
29 EQUIVALENCE (A1), XPE2)), BE)), YPE)D) FLON0217
30 C FLOVO2e
[ ] 31 C _REVIND UNITS FOR NORMAL_ AND TANGENTIAL _ONSET VELOCITIES FLOWO2S "0
32 REMIND TF 1) FLOwa3C
3% REWIND IF12 o FLONG3] R _
L 36 ¢ FLOVO3: |
35 C_REWIND SIGMA UNI1TY FLOVD3]
36 REVIND IF1a fLOVDSR
® 37 4 _ e FLOBO3E B - 2
38 C ZERO OUT W¥NC AND viC IRRATS FLOVO3¢
3 D0 101 = 1,4 o FLO¥O3? — el
L ] T3] VAC(T) = D.0 FLOVD3®? J
8l 10 VICULI) = 0.0 _FROuQ3S
82 3 FLONONC
® a3 c o o . ____Frowgey R
. C TML PROCEDURE TS T6 FIRST CALCULATE TME INOTVIBDAL FLEDS FLOWOD®Z
L) ] _ C__ARD THER TwE COMSEINED FLOW. oL _oRsrt vEroe111ES ARE . ...Feowces _
{ J Y3 € COMBINED OURING THE IMDIVIDUAL FLONS CYCLE. FLOUOY Y V)
(Y} [ FLOWO:
(1) C READ IN SUNFACE COBRDS AND GEOMETRY COEFFICIENTS FROM ERET 16 FLOWDNE
L %9 REMIND JF]6 e FLOWGY ) e . <
%0 READISFI6) €0L6CE, FAGOD FLowone
—_—n . e __ftowgss _ -
® 52 [ FLOWOST -
53 4 ELOWDS)
58 C BEGIN INDIVIDUAL FLOWS CYCLE fFLO®DS z e
® __  ss " wwa:oa.0 a ) _ . __FLOWDSY - } I
CYY DO O K = g M - FLOWOS® ’
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57 c FLOMOSS
g 58 C__READ_IN_NORMAL AND TANGENTIAL ONSET_VELOCITIES. FLONDSE _ . N
-3 CALL GETTHEIF1l, 1, Ny, YN, 1, ¥NA) FLOWODS?
60 CALL GEYTEIFL2e ls Ne VIa la WNAD FLOMOSE
) 61 [ FLOMOSS -
62 £ _CALCULATE COMBYNFD NOSMAL £ VYANGENYIAL WYFLOCITIES FALOMODGL
63 DO 30 1 = 1,N FLOWO6) _
L 68 ANCEID =_WNCAT) = WWLLIOCHIK) _ o FLONDSZ
65 30 YTCHI1) = VICHI) + VT LTIIeCKIK) FLOMNODG?
66 [ _ , . FLONO6A - __ —
L 67 C CHECK IF INDIVIDUAL FLOW DESIRED FLOMOG S -
68 1F GIND oNE. 1) 6C TO 90 FLONOGE
69 C FLOVOS? -
L] __10 C_REW _UNITS o FLOMOS S e
n REVIND 1F10 FLOMOGS
12 c ,A FLOMOTL ) -
(o 73 C READ IN ROM OF SIGMAS FLONOT)
I8 CALL GETYCIF1N, 1o Ne SIG.l. YNR) FLOMOTZ2
5 [3 FLOND?2 -
gl _16 DO S0 1 = 1.8 FLONOT®
7 c FLOMOTS
18 C READ IN RQU OF A8 ARRAYS FLovQTE - -
(o] 19 CALL GETTCIFI0, 1, Mo Ap 14 VYNA) FLOWODT?
80 CALL A) ELONMQTA .
81 c FLOMOTS R
O 82 __ WNLI) = ~UNL]) e o FLONOBC o
83 ¥YNA = 0.0 FLOVO® ] =
. 1) vi8 = 0.0 FLOMES2 =
8% 00 80 J = 1oN FLOMNOBD
86 = . 516 L)) _FLoNGSS
87 40 YTB = VIB ¢ BlJI®SIG (L) FLOMOS® .
QO s8¢ o FLOMOBS -
89 YNEI) = UNIT) o VN2 FLOND®?
90 SO WICI) = ¥T(I) ¢ VTE . FLONOBS o
{+] 91 3 FLOWOSS -
92 C FLONOSL
93 C PRINT OUY INDIVIDUAL FLOW FLONO9?
- 98 WRITE (6,600 K FLONOYZ B
95 60 FORMATIIH]1, °*INDIVIDOUAL FLOW NUMBER®, I3//7° PT.NO."', FLOWOD92
96 1 T19,°YN*, T39, *VYT', TSR, *SIGMA") FLONO9S
® 97 DO 70 1 = 1N FLOND9S J
98 IF4N,EQ.l) ¥RUIXD=VYLID
99 TFIK.EQ,2) V2LID=VIL])
- oo IF(K.EQL3) ¥W3I(IIZVIL]) e _ . -~
101 TFIKEQ.8) VOIII=VTeI)
102 0 IFWNLEQ.S5) vStIdswwmely» 0 ~ — S
© 103 70 WRITE(6,80) 1, VNUI), VT(T1), SIGII} fLowo9 ¢ J
108 80 FORMATIIH o I8, 3¢EXF12.6)) FLONCY D
105 C FLOW(Q9E
O 106 € _ o o FLOWCYS <
107 90 CONTINUE FLOw}lOC
s ¢ _ L FLOV101 L
- 109 C INDIVIDUAL FLOWS COMPLETE. NOW 0O CCHBINED FLOW FLOW1O: -
110 c Frowin?
111 IF(IFLLL.EC.O) 60 TO 161 ¢
~_______M12_ __ _ __REWIND IF1O ___ _ _ _ _ . CFLOMION 2
113 DO 110 1 = 1.N FLOMIOE °
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11y caLL CETTUTIFI0. 1e No A, 1. Yvv1) FLOMINE -
- 115 CALL  GETT(IFIL. 1o No Eu 1,4 V% a) _ _ FLOM1NT
116 C FLOWINE
.. .17 ¥YNA  LaQ - L. _ _ . _.FLOM1OS . -
a 118 VIE = 0.0 FLONITC
119 NP 100 4 = 1.N —_— £FLOMIYIY .
120 YNA Z WNA ¢ ALUDECSTERCY) FLOMI1: -
a 121 100 V18 = VTG « ECuIeCSIGlI) S FLOW112
122 c FLOW1LA
e 123 . S~ MNLID 3 WNCEL) ¢ WMA _ . - — _ FLOW11E® -
e 128 VILY) = yTCtT) » yis FLOMIE
128 110 comm FLOM1)]
126 [ FLOVIYE
® 127 ¢ _. - Fuowais. . ~ _ ey
128 C PRINT THE OUTPUT DATA (IPER RODY). FLow12C
— 129 - ALPH =_ALPHAS0.011248329% __ _ _ R Frewi21 - © om
e 130 COSA = COSCALPH) FLowi2z
131 SINA - SINLALPM)Y Fraoni2
132 CHT = 0.0 FLOM12s -
L J 1313 — --eW®. :go . . FLOM12S — el N
138 XxXn = 0.0 FLOW)2¢
e .13 — . Yr = Q0 _ . R e — X ]} T & N ~
o 136 NI =0 FLOW12¢
137 _NFE 3 0 FLONE2S
138 RENIND 1Fi7 FLOW1C -
o._ 139 00 160 18_z_3,18T01 o L o ___ Feowisy __ o e ;
180 IF CIBNFIIBY LT, C) 60 7O 160 FLOW]3: 3
. 161 NB = NLIIB) ~ . - . . _ fton13x . .
® 142 NI = NF FLOW13a
143 NF = NF & NA FLOM]3E
148 42 = N1 FLOW1S¢
o 185 $ = 0.0 o R - L _Feowsy . -
186 $1 = 0.0 FLowlde
187 1 =0 i FLowiss = o
® Tam T ex T g T T S T T T T T T T T Flewiet
_ 189 CN = 0.0 FLOM]N) e
150 CrFLE 0.0 AXTICH
® 151 Nl = NI ¢ 1 _FrLowie2 o - - 2
152 CALL  GETT(TFIT, *, NB. XPIN1), Ne, VPiN]D}) T I Y 'S Y
153 1F {NROT .NE. O) KOT2 = POTRAD(]R)es2 FLOWIAE . B i ~
® 158 120 U = Jy2 ¢+ 1 T Frowise .
P 1] J2 2 Jl_» up _ FLowie? -
156 IF (U2 o67. NF) gz = NF FLOWINE
¢ 157 WRITE11F06.130) FITTLE, ALPMA, ALPMAO, IRYOT, CLT, CCL, _ FLOVINS e o _ 2
158 1 NLLTOT, TORUIB), (BTITLECIR.TI,1122.7), NB FLOWISC
159 4 o ) o . FLOWIS) )
@ 160 130 FCRMATHINLL®  DOUCLAS AIREMEFT COMPANY TwO-OINENSIONAL °, FLO®1S; -
—— e le) i 1 'POTENTIAL FLOW_ PROGPAM*2IME.° OFBINED _FAOW e 15y FLOw]1s? —_
162 2 1NN, CALPHA =%, Flleb, T30,*ALPHR C =%, F11.6, FLOWIS®
® 163 3. Y60,°N0.__OF_ BCDIES *, 327 _ o _ FLOW ]S — L -
164 8  IHO, * €L =%, Fileh, TIO0.® CHORD =*, F11.6, FLOMISE
_ 165 S TEN,"TOTAL_ ELEMENTS _*, 137 . B o _ FLON1S? B ) _
] 166 6 IMNLCBORY 10 =y 12, T20. 7Au, Te0.°NO. OF ELEPENTS *, T3/  FrLOb1SE R
167 _ =7 MU Te,t LT, PRMa X% T28,°V°, Te2,.'S%, 156.°¥] ", FLOW]SS —_ —— - e
o8 B TI0,%CF. TY3, %, TIC1."SIGMA', T117, *UN®) FLOWIG( o
& 169 c _ .. FLOMl6) ®-
170 0C 1an g = 1,92 FLOWIA; °
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e - Tt T - - T TS T T m T T - - Y )
1m 1 =1+1 FLOW1G?
L I § 7 S SO = DS(JI/(2.00SUKDSELIBY) Ll ___frOweN __ o . . e
173 S = S1 + SO FLON16E
. SLTSeSb_ ol e e e FLOVIGE . _ oo
e 115 CP = 1.0 - VTtJ)es; FLOW167 =
176 cPhJatJ) = P FLOMIGE
177 0CP = 0.0 FLON16S _
& 178 __IF tNROT..EQ@a O} _ GO TO_ 188  __ ___ - o o FLOMATC . L
179 DCP = (XtJU)®e2 & YIJ)##2)/ROT2 FLOW1TY
_ 180 DCP__DCP - 2.08{X{JI*SINA ~ Y(JI*COSAI/ROTRAORIBY. _ _ — ____ FLOW172 . o
L J 181 185 CP = CP + DCP FLOW1T? -
182 XX = XPiJ1) FLONTITR
183 YY = YPUD) FLOWTS -
o_ 188 T._z_cPenStJ)_ . [ _ELOMITE_ . _ _ .
185 CN = CN - ToCALY) FLOV1TT
186 _ G CX ¢ TESALL) FLOW1TE e _ -
e 187 CrL = CHL & TRICATQI#(XIJI=XND » SACJISLY(JII-YN]) FLOW1TS
188 IF (IPUN oFQ. 71 MRITELZ. 1551 XXo YYa CPo 1 FLOMIAK
189 180 WRITE(IFD64150) I.XX.YY, Sy VTiL)s CPy Jo CSIGLUD s YNIY) FLOW1A) "
® 190 ____ 150 FORMALEIH o I13a S5t3XFllab)a 16XI1e 243XF11.611 FLOMAAZ .
191 c FLOV]AY
192 . ____ 155 FORMAT(3F10aS5. 46XIA) L ___FLOM18M o o -
o 193 c FLOWLAE
198 1F (.12 MF. NF) 606 10 120 FLOMIAE
195 CLI = CN®COSA - CXSSINA FLOW1AY .
o 196 __ CDI_= CN®SINA o CX4COSA__ _ FLOWINS L o -
197 " WRITE(6,200) CN, CX, CLT, CD1, CPL FLOWIAS —
__198 200 FORMAT(IHC,1THINTEGRATED VALUES/ _ - FLOW19C o I -
[ 199 1 JHO, SHCY = o F10e5¢ SXSHCX = o F10.5/ FLOW19]
200 2 1HO. SHCL = » FlDaSe SXSHCD = o F10.S. SXSHCP = o Fi0a5) FLOWLISZ
201 CHT = CMT + CHL FLOM1O?
o 202 €. o o __FLON19N o _
203 C CALCULATION OF FORCES € MOMENTS USTNG TRAPEZOIDAL INTEGRATION FLOW19E
208 __ C_COMPLETES _ o _FLOM]9E _ L B
o 208 C NON CALCULATE FORCES € MOMENTS USINE PARABOLIC INTEGRATION. FLOW191 )
206 C_ SPECIAL HANDLING FOR FIRST AND LAST FLFMENTS FLOMI9R o
207 C FLOW19S
o 208 C_ NOTE, OEFINITIONS FCR CD € CF INCLLDE_MULTIPLICATION 8Y DL, _ _FLOM20C _ _ _ ) s
209 c FOR €6 € CI INCLUDE MULTIPLICATION BY DL##2, FLOW20]
B 210 c L . ____FLO¥20Z __
o 11 cx = 0.0 FLOW202 Y
212 CY = Da0 FLOW2Q4 e e —— ——— s
213 CPL = 0.0 FLOW20E
B 218 _ NF1 = NF - ) . i FLOW2N¢ ’
218 C FIRSY ELEMENT FLOV201
R 216 CJ2 T N1 ¢} I, FLOW20¢ _
o 217 JI 292 ¢ 1 FLOW2NS o
o 218 J3 2 J2 ¢ 2 FLON21C
219 c FLON21]
® _ 220 151 connuue o _ __ FLOW212 _ ) o -
221 CP1 = COCI2IRCPILIIY - (CFUJ2)ecTiIZIIecP Ity o CFJ2)eCPUtI3) FLOW21?
222 CP2 = CGUJ2)4CPILIN) - (CEIJ2)+CTI2119CPUIIZ) + C1EJ2)eCPILI3Y  FLOVZIA L .
® 223 DLSQ = DL UJ?)*e2 FLOW21S ~
e 228 oo __CXX _= CURYLJZ)IeCP)aDLSQ/6,0 ___ __ - FLQW21¢€ - o — -
22% CYY = =-pLJ?2)SICPItI2) + (P2 712 .7) FLON211 >
¢ 22¢ CHO = -CPI#DLSUS (10,0 ¢ 308 (CUPVIJ2)4DLIJ2))82)/12C,0 FLOW2YE - I ‘~;]°
7 ¢ FLOW21S
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‘ T - - T = T D - T = - T e - - - - - T T e
228 Dex = CXXSCALJZ) - CYYOSAIJ2 ) rLOv22C .
.____“m___“__cx_:_u_oﬁm_ — e e __ __FLON221 ] - -
230 pcyY = CEXSSALIZ) + CYYoCA(I?) FLOv222
231 —Crzevepey — — Flow22y__ C e e
. 232 cnL = cmL “NPCuStYN-YJ2)) ~0CYS (X (U2 1-XM)} - CHO FLOWZ22s
233 [ o EL ) 4
234 c Frowa2e -
‘___*135*_,_-_IF.JJL:JIMQSJ.AQ__ S FLow2zy -
236 c FLav22e
231 152 41 = g2 —frow22s 0000 ——————
® 238 92 = 92 + 3 FLOV23C ~
239 A3 = J2 ¢ ) FLON2Y]
280 60 Y0 1831 FLONZS2
o 281 c FLgu2y3 -~
282 C LASY ELEMENT :{nnn
_— 2% $3 42 = NF__ 238
o 208 Jd1 = NF - 1 rf::z!s -
245 J3 2 NF - 2 FLOWZ3]
248 60 1o 1s) Lou2ve
® 2817 3 FLON23S “
248 ¢ FLON2680
____2%9 . H - S 1uA FLON2Y)
¢ 250 €01 = CVOSINA ¢ CusCOSA FLOV202 ~
251 3 FLANZ2Y 3
282 ¢ FLOW200
® 253 I17€06,205) _ S o RLOWS
FL) 208 FORMATV1NO.2SHPARABOLTC INTEGRATION ¥ FLOWZN ¢ -
25 c _ N FLOV28 T —— e
@® 256 WRITEL6,200) CY, Cay CLT, €8T, €M FLOVIs: e
257 FLQN2aS
ase 160 CONTINWE FLON2SC
o __ 299 _ 16} RENIND 7 o o
260 WRIFE(7,1500) (X tJ),0c1oN)
— 261 WRIFEC2,1500) AYiJdedzi.w) - e _ _
® 262 MRITEC7,15000 (V10u).Jz8,N) -
263 MRIFE(7,1500) (¥2¢4),9=1,N)
268 NRITEU7,1500) (¥3(.),uz1,N)
® 268  _ __WRITEN7,1500) Ve t) Jz1,n) e —— _ . L
266 VRITE(T,15000 1¥S 1), d=1,M)
- 26T ~ BFUIFLLL.NE.O) WRITE(6,210)_ _CWT e o_FLow2sy
. 268 210 'ORIAICINO-IIN'IOIIL M = , F10.9%) FLOW2S: L
— 249 1500 FORMATIOPGE]3.4)
210 TFITFLLL.ME.C) WRITE(6,205) CHIP FLON2S:
® - —2IL 215 FORMATAIHO,.}INTOTAL Cn = , Fig. S, SXIIHIPANNDOLICT) FLowzse L v
212 [ FLOW2SS
21 egyeRN_ - e e FOWRSC
276 END rLowas] -
e —_— o N . v
" T T T e o Tt T T T T e [ — o
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e __ . i i L ) o e a_f__-,:]o
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~ 1 SUBROUTINE _GEONCF_ (INLa IFLe DS, IFST. JSEC. DL) GEONO0L -
2 C 6EOMO0Z
3 € CALCULAVES REQUIRED GEOMFYRY COMBINATION COEFFICIENYS ~ 6Foman.
o 8 C ASSOCIATED MITH PARABOLIC DISTRIBUTIONS. 6EONGODN
s L GEQNAONS
6 € IFST = 1 OR 3, NEED (D, CE, AND CF GEOMO0E
o 7 c &EQRON T -~
s C 1SEC = 1 OR 3, NEED (6, CHe AND CI GEOMOOE
9 € o SEOMOOS -
o 10 C IMOWEVER, ALL ARE CALCULATED FOR NOW) GEOMOIC -
11 c REONDL 1
12 3 GEO®017 -
A 13 C _SPECIAL MANDULING FOR FIRST AND LASY ELEMENTS. GEQMDY?
1 C  (FOR NOW BODY SLOPE ASSUMED CONTINUCUS) sEONOLN
15 . SEOMOLS
~ 16 C GEONOTE =
11 _DIMENSION DSEAde DIELD GEOMOY1
18 [3 GEOND1R
~ 19 I __COMMON/GCOEFS/ €D (5000, CFISO0). C61S000. CIC500) __GEORMOlS -
20 c GEOND2C
21 4 SEONO2)
O 22 11 = IfFL 6EON023 -~
23 12 s INL GEQNO22 _
26 ¢ SEOND2 0 -
- I 25 10 13 =12 ) e _GEOMD2S. . o
26 20 €1 = DS(I1) ¢ DS(12) SEONO2¢ -
27 €2 = (DSE12) ¢ DSC12))eDLAI2)/DSUI2) EOMO2T 5
o 28 €3 = DSUI2) » DS(IM GEOMO2E
29 C8 = C2/71C) ¢ €3) 6EQNC2S
30 €5 = Ca/C) 6EOMO3C
(2 . . €6_= Casc3 _ o . 6EQNO3]
32 ¢ 6EOND3Z
33 _ _€OUI2) = -€5%C3 . GEOND32? —
(o} 38 CFII2) = CéseC) GEONO3A -
35 c6112) = C€5sC2 _GEQMO3E -
36 CI(I2) = C6eC2 GEONO3E
o_ 3 _ ¢ - - —— _ GEONQ3] -
38 11 =12 GEOMD3E
3 2=y} _ _BEANO3S I
© a0 IF (12 - IFL)10,3C.00 GEOMOANC -
4l [ GEONNN ] S
42 30 13 = INL GEONONZ
() &% __ 8010 20_ _ _ _  __ ._ L _ GEOMONY __ -
' c GEOMCAA
.1 _ 8D CONTINVE _ L __ GEOMQAS -
© “6 3 GEONDNE -
47 ¢ REDO FIRST AND LAST POINTS FOR ONE-SIDED FITS GEQNON ]
) 11 = INL GEONON 8
®___ % IR ¥ 310 ¢ U 2 W . . o _GEOMCeS. _ . [
50 13 = 11 ¢ 2 G6EONOS(
.- | €1 = DSQIL)_e DSUT2Y __ _ ) L _GEOMOSY_ . _ _ . e
| 52 €3 = DSE13) ¢ DSUI2) 6EQNOS
53 C2 = 2.#DSCI11)9DL(11)/058T1) GEQNDS 2
58 COtI1) = C2%01,/7C) ¢ 1./C%) GEONOSH .
v 5% __ _ CFUI1). = C2%41,70C1eC3) - 1a/C3) _ _ - o _  GEOMDSE _ ——— - -‘L,J“
56 €2 = (C2/02.%0S11214DLLTI2)/DS 1123009 GEOMDSE



- TS = - -~
v/ CGUI1) = -4C6UE2) + CIC120)0¢2 6EOMUS ) -
- 58 ——— €ILI1)_= Clel2)eC2 S GEQMOSE _ _ : ~ -
59 c GEOMDS§
~-- 60 _ NN 5. W0 ————— _ _sEeMgef_ . _ _ L _ oA
61 12 =13 - 1 GEONG6 1
h2 1L = 13 = 2 SEOND62
63 €1 = DS4I3Z) + DSET1D GEOMO6 I _
~ 68 €3 = DSLI2) « OSML1YY  _ ____ _ e _— REQMOEA e L _ e
65 €2 = 2.80S(I3)eDLE13)/0SETS) GEOMOES
o 66 L COMIX) = -£2981./C1 ¢ }.2€3) __GEDNDGE - L ol ——~
L) 67 CFUI3) = €29014/C3 ~ 1./4C) ¢ C3)) GEONCS T
— 68 ___ H L] ]
69 CEUI3) = -1C6E12) + CT(T2))eC2 GEONDES
®_ 0 . . CII13) 3 C6ER20eC2 SEARQDTIC _~
11 C [14 L1ED]
— 12 . ¢ KEonaya
e 73 RETURN SEONQT -~
1% _END SEANQTA
. ~
. S . _ -
a T - = )
L ______ SUPROUTINE SETY(IU. XT, Mle Als N2. A2) . SETI003 -
2 C GETTCO?
e A _DINENSION ARSNMLD. A2IN2) SETIQQY ——
-~ . [ SETTI000 <
—_— 5 _§0 70 (0.20.30,40). %1 )
6 c GETTONE
—— T C _READ_AL _— ) SET1002 . _
8 10 READCIV) a1 SETTO0R
——— 9 - ———_BRETURN_ - SE11009
10 C SETIONC
- i __ ¢ Al &E11012
12 20 READIIUD Ni, A} 6ETTO12
— 13 _ ___RETURN SETIp12
L] C [I2A1'}K)
_ 15 C READ AL AND A2 _ . ___sEIIMIE
16 30 READIIVY A1, A2 $LTT01¢
I & S RETURN AELINLY
18 c GETTONE
I L 2 C READ JOUM AND AR __ _BETINLS B
Ju 40 READ(IUD IDUM, A) SETTO2C
.2 _ - - RETURN__ __SEYIp2) -
22 EnD sEvIn22
- - - L 2
®_ L e _ e } o o -
e T T T T - s /s T Ts T T o Tt T T -
. - .,
® } ~ o e o o — . 1 3
-
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® 1 SUBRQUTINE  MAFQORM (M, NONU, NENU. ISOLe IPRINTY __  _ MAFOOOL -
2 c MAFO0002
3 C MAF0003

e N C  THIS ROUTINE FORMS ANC STORES MATRICES A AND B MAFOOO0 -~
s € ALSO cALC £
3 [3 MAF OO0 ¢

® 7 C__THIS 1S FIRST AYTEMPY AND IS SIMPLE ONE-TIME PASS. MAFOQ01 ~
8 C CAPABILITY TO ONLY CHAMNGE SELECTED ARRAY ITERS MAFOO008
9 C wilL BE_ADDED LATYER. _ WAFOQ0S

e 10 [d MAFOO1C ~
11 c _MAFODL1
12 REAL®S N MAFOOL 2

® 13 c MAFO012 ~
10 c mAFOQl S
15 OINENSION (] ). MAFOQ)S

o 16 1 DSIS00), SAIS00), CA(S00), BLULSOC), MAFOOT ¢ -
17 2 NEl2)s 1812} MAFONY ]
18 c WAFOO18

® 19 QQNHJ_C_QMQ_CL. INCLY, CLT, ALPHNA, SUMDSC]IDY, TRUSLID,120,IND MAFOO1S N
20 s ALPHAO, CNU(10), SMOSWFILID), MIOI10)D MAF0020
21 [ NAF0021

® 22 CONMON /BFLAG/ 1DBA10), INLE1D), JFLE100, M. (100, LIFTCIOD, nAFO023 =
23 1 JBMF 410D, XISAYL1410), XSAV2410). XSAY3IC1O0),. MAFOQ22
28 2 ATITLEI1O0, 7), IBY, IBSY, IBTOT, NEL1OT, WAFO0024

® 25 3 ITRA(10), INMBL10), CHORDBI10), IRDEIC), LIFTOY MAFOD02S T
26 8 +IPRBII0), TFST410), 1SECIi10), FTITLEILIS), IPVRI10) MAFOO2¢ -
27 COMMON /FILEID/__1FD1, IFD2, IFD3, 1FON, IFOS, MAF0D27 %

[ ] 28 1 1F06, 1FD7, 1FOB. IF09, 1F10. WAF002¢ “‘“‘ ~
29 2 1F3), JF12s JF12, IF1N. IF1S MAFQQ2S
30 3 o1F16. 1F17, 1F18, IF19, IF20 WAFOQ3C

[ J 3 COMMON/ROTAT /NROT . ROTRAD(10) MAFO031 >
32 [3 WAFOO032
33 COMMON/ELDATA/ X0, YO, DS, SA, CA, CURVISO00), DLE(SCO) WAF 0033

@ 38 COMMON/GCOEFS/ CDLS00), CFIS00), C64500), CI(S00), WFES00) WAFO003A T
35 c WAFOD3E
36 3 WAFOD3¢

(] 37 C_ _BEGIN NEV CASE. II1 IS ROV COUNT, JJ IS COLUMN COUNT, WAFO0031 ]
38 REMIND IFO9 MAFOD32
39 RENIND IF1D WAFOO3S

[ ] 80 REVIND IF11 MAFOGNC [* ]
8 REMIND ]F]12 MAFQON ]
%2 REWIND 1F13 MAFOO8Z

o 83 W = LIFTOT o 2 e ___ __MAFOONY __ v
(1) 12 =0 MAFODA S
a5 11 = 0 . MAFOONS o

o «e e = 0 WAFOON 6 v
87 18t = 0 MAFONN 1
L1} NROY - O MAFOONE

[ ] 89 C _INPUT _VALUE OF NONU ,6T, 6 IS USED 10 FLAG MAFQONS .
S0 C A ROTATING NON-UNIFORM FLOW MAFOOSC
st IF INONU o LE. 6) 60 T0.5__ _ _ . ___MAFODS! _ R e R

® 52 NROT = 1t MAFOCS: Ny
53 NONU = } NAFQQS3
58 S CONTINUE MAFOOSA D

® 55 DO 210 _IIR = 1,IB101 o ____mAFOOSE R o L
S6 C CHECK IF BODY !IR IS sSTILL lN DATA S(i. MAFOOSE ’



troooooooooooooottooot‘

B o mF
11 e - - T
n
s? 1F CIBMFITIR) LT. O) g0 YO 210 MAFO0S 7
so INT = INT ¢ 3 o Y -
s9 [ NAFO00SS
&0 [ -
sl 10 = INLLTIR) nAFODS T
1f£ 2 10 » ML CTRMY- 1 —NAEOCRD
o3 MIOUIIBY = 1T o 1 naFo8s?
rY S PO 180 1 = T0.1F . g
S Je = ®AFOO6 S
POy £z 2
67 11 = 11 + ) NAFOU6? -
o8 1F _01P; )
69 INRITE ¢6.10) 11 MAFOOSS -
19 10 FORMAY LM N1 - ° *d%e T25.°00°%, TR12.°A2°,
71 1 TAT4AC. TE3,00%, TT79.780°,195,°81°, T111, RC° 41127, *8F°} RAFOOY1
17 c - __MAFBOY2 —
] 00 150 1B = 1,.18701 NAFOGQ?73 -~
18 1F tIn 150
7% c MAFOQOTS
18 c ¢ nETRY “
7 J = INLEIB)Y - § naroo7?
18 C_COUNTERS FOR A 8 ARRAYS BAFQOTE
79 JI = Jd e § MAFeO?s S
o0 AF 3 o NLEIRD ___MAFOORC
81 c NAFOODR 1 -
82 € JJ 15 COUNTER FOR THE CURRENT ELENENT e MAFOQAZ -
3 [3 LY ILE] E
1) C ZERG OUT ALB ARRAYS . o RAFOCRA s _
(T3 DO 20 JJ1 = JT.JF MAFOOS ¢
= MAFQQAE
87 20 B1JIJ1) = 0.0 MAFQOR ] .
Y] c o nAFQQa e -
89 JJ = 91 MAFOCSS
90 Jul_= Jd e ) . __RAFQQ9C .
91 dI3 = Jdl ¢} NAF 0091 D
92 60 Y0 A0 MAFOQ92 -
93 30 JI3 = yg ¢ 1 MAFOCS?
9 0 J =9 nAFOO9A <9
9% [T H ABFORMINO(ID VOILT oL (T SACTIsCATIISTFSTTIIBI, MAFOO09S
96 1 N XOUJIoYOUJ) oDL (I WSAIUN oC AN LISECUIBY, RAFOO9¢ __
o7 2 Al, AC, AP, BO, B2, BC, BF) MAF0097 9
98 : * _RAFQQ9e
99 ALUJ) = ACJJ) ¢ MO MAFOOYS
100 e o - _Makouoc I
101 IF TIPaiNT [E0. 2) nafe101
102 1 MRITE (6,500 Jd, 80, A1, AL AP, B0, 81, BC, BP T 11 }1.F A o . _
103 TG FORMATIIH , 13, oTokbTe.al) © B —— AAFO10Y )
108 (4 __NAFRlDN
108 IF ¢3FSTUI8) .EQ. C) 6O To 80 AAFB10¢
106 16 _43F$v018) - 216C,70,80 0 - o _MAFQ10¢c — v
107 3 nAkO1I0Y
100 € FIRSY VERNS OF FIRST CPDER R . __ _MAfb10e - — ..
109 60 AlJS ) = AtJy ) - 1CEL Y » COtJNIOa] NAFO10S ~
110 B4JJd ) = By § - 1CFLJd) o CDeJIION] e
111 ALJJI) = Ayl COtJIoAL mAFOL1] U
1 _ N N N R Y TR L} — . RAFONY ~ I o L
113 AJI3) = M1ga3y CFeJIeal Maro11? ’
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118 BIJJI3) = B(JJT) » CFeJ)I*R1 MAFO114
L N $ 11 € L L. L . _  maFol1c: o
116 70 IF CIFSTUIR) JLT. 7} GO To BC MAFO11¢
FES U} 2N c e e e ____WAFO011? . - o
L] 118 C CURVATURE TERM OF FIRST ORDER MAFO11E€
119 I ALl 3 = At} e O CAYSCIRY LIVRAL — MAFQ1S
120 BlUJ ) T BLIU ) ¢ CLAJISCURV LJIeEC MAFO12C
a 121 ¢ . e . ___waAF0121 . __ _ _ o _
122 80 IF (ISEC(IB) .EQ, C)? GO 7O 110 WAFO1?:
123 3 _XF_(UISECUIRI_- 2)9C.100,90 e __WAFO0122 . - S
L 128 c MWAFO124
—_—125 t _FIRST TERMS OF SECOND ORDER _MAFQ12¢
126 90 AtJJ ) = ALJIJ ) - (CGUJ) ¢ CLEJI)eAP MAFO126
®___ 121 - Bud ) = B ) - CELJ) ¢ CICI)I*BP NAFO0123
128 ALJUJ1Y = ALJILI + CEGJIRAP MAFO12¢
- 129 . —BlJJd1l) = BLJJI} + (G LJI)ERP MAFQ12S
o 130 AtJI3) = AGJII3) o CIGJIOAP MAFO13¢
- 13 - BidJ3) S RENSU3) ¢+ CICIIORP NBAFQGLI3])
132 c MAFO0132
o 333 100 IF SISECCIB) .AT. 2) 60 TQ_ 110 NAEQ133
138 c NAFO138
_ 135 C__CURYATURE TERM OF SECOND ORDER RAFQ13S R
® 136 AtUJ ) = AGJJ ) + 2.00APS(OL (JISCURY (J) ) e @2 MAFO13¢
117 Blud ) = BlJd ) o 2. 0%BP* N (DS CURY L I2 )982 RAFQ132
138 c MAFO13¢
o 3.~ me9wr:=o__ . _ . _ __mAFO13S_ e
1480 dJ T JJ ¢} MAFO180
181 ___IF WUy - UFI30,120,130 - B o . __ _ _ _wmaFojar o e
® 182 c WAFO18Z
183 120 993 = JyJdt -} MAFO182
148 60 T0 &0 MAFOL8A
® 185 A0 W= - WAFOINS _ e
188 c RAFO18¢
187 c _ MAFQ147 o _
[ ] 188 "€ IT LIFTING BODY. SAVE FIRST AND LAST 6. ALSO CALCUUATE B AND Te MAFO1WE
189 IF_(LIFY(1B) .£Q. 0) GO TO ]SO MAFO18S
150 YN = 0.0 MAFO1SC
(] 151 . ¥¥_z 0.0__ e o MAFO15)
152 SMDSWF{IB) = N.O MAFO1S%
1s3 _ F GUIWT ,E0. 1) oMND. t1 .EQ. ICW) _ ___ _MaFo2s o
o 15 1CALL WEIGHTISUMDS(IR), DS, JI, JF, WF, TPYRIIB)) MAFO1SA
155 DO _180 J = J1,.JF MAFQ1SS
156 SHDSWF (IB) = SMDSWF(IB) ¢ DS(J) & WF (dJ) MAFO15€
o_ Asr_ _VN Z VN s BUOISNFLYY e el . wWAFO157_ S
158 1890 VT = VT & ACJISWF (L) WAFO15E
. B L B o B e e o _______WaAFO1SS_ A B _
® 160 K=K +1 MAFO16C
161 ___NIK) = yN MAFO16]
162 TiK) = v MAFO0162
®___ 163 ¢ _ S - _MAFQ18) e
168 C MAFQl6%
_ 165 150 cOwNTIWNUE _ e e . _____maFo16% L
® 166 c MAFO166
167 C_A _COMPIETE ROM OF BOTH A_AND B HAS REEN GENERATED, MAFO0161
168 C SAVE A ON UNIT 9, A AAD 6 ON UNIT 10. MAFO16E
o 169 CALL SAVELIFI0, 1, 1, JJ, Ay 1, VN) o _ _ _ ____  _ maFo16s _ o
170 CALL SAVECIFID, 1, 1, JJs B, 1, W¥N) MAFO17C

o — _ L o —
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228 < MAF 0228
~ 229 c _ MAFQ22§ _
230 c MAF023C
231 [ o MAFND2%) -
L] 232 280 CONTINUE WAF023:
233 IE _CIPRINT LME. 21 60 Y0 3ag MAF0232
238 MRITE €6,250) WAF 0234
L) 235 250 FORMAT(IN1) MAEQ23S g}
236 DO 290 18 = 1,18T0} MAFO23¢
231 IF_(IAMFIIA) 1T, D) 60 YO 290 _MAF0233
4] 238 41 = INLIIBY NAFOQ230 ~
239 Jd2 = IFLLIB) MAF0239
240 URITE $6.260) IDBEI8) MAFO2a(C
= 281 260 FO . = AF029 1} -~
202 1 IHO, T8 ,°0%, TS5 ,°CO® o731 °CF*oTRT,°C6°,T63,°C1") MAFO2N2
283 [ MAFQ283
(o) 240 00 270 J = 41,42 MAFO284 -
245 21 2858
I3 280 FORMATIIN o 13, 4(8XF12.6)) MAFO286 -
L+ 291 290 CONYINUE HAFQ281
248 c nAFO20¢
) _MAFO28§
(-] 250 REMIND IF10 WAFO2S5C -
251 —oif 3 NELIQY _RMAFQ251
252 D0 330 J = 1,JF MAFO02S:
o 253 CAML GEYTIIFIO0, 1o  JF. As 1. VN) NAF Q252 —  __.__N
258 CALL GETT(IF10, 1. JF, B, 1, VN) WAFO25 4 =
258 WRIVE (6.,300) 4 MAFO25¢ o _ e
o 256 300 FORMATUING, TR,°A(°%, 13.%, J)°7) MAF025¢
257 MRITE (6,310) CACI),1=]1,JF) NAF 0257
258 310 FORMAT(BUIAXF1246)) WAF025¢
(o) 259 c MAFO025S
260 WRITE (6.,35207 4 MAF026C
261 320 FORMATE1HO, T4,°BI°, I3,%, J)*/) MAF0261 o
(o 262 WRITE 16.,310) (BUT)ei=14dF) WAF0262 .
263 c RAFO26?
268 330 CONTINUE NAFO264
0 265 c MAFO26S% -
266 3 MAFO026¢
267 300 CONTINUE e . MAF0261 .
© 268 [ nAF 02628 ]
269 c MAFQ269
210 3 MAFO27C
© 211 RETURN o o __MAF0271 _J
272 END MAF0272
(o] -
e} — o -
o
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a _ 1 _SUBROUTINE_ _mAINL __ MANTDOT_ e o
2 MANIDODZ
3 DIMENSLION__XQLSOD)Y01580),PSL50L1.SAIS60).CALS0N) , mANlOOQY -
L 8 1 ELGCE35S00), ELGD(250D) MAN]OODA
5 L naN100C
6 £ONMON /BFLAG/ JORIZU), INLULOd. ZFLUID), NLIAOD, LIFTEID), nAN100§ -
®_ T —LBNESLOL, 16AY)U)0), ISAV24300, JSAN2NI0N._ _ ___ mANIORT —
8 2 BTITLEL§0. 7). IBT, §BST, 1pT0T, NELTOT, nan100e
9 .3 - —-——RIRAI0), TNNB (101, CHORDRLIDI, TRRAJD), LTEIQY  mAM3ORS - o -~
® 10 . +IPRB(JO), IFSTIIM), TSECE)O)s FTITLECLS), IPYRCID? MANLOLC
il C — _MAMNIOR)
12 € CITITLE]
e 13 c _MANEO12 ~
18 ComMoN /CONBOD/CEL . INELY, TLT. JLPHE, SUMDSI1D]. NYEI0.12), 180 mANIDL®
15 1 2 ALPHAD, WDSNFILN), WI0M)R) MANEO]E
L 16 c mANID1¢ ~
17 c 11
18 1 1FILE IFI ner, !mi.. gnuc. JFILI0, nANID1 2
e 19 2 1F ILjs, IFJLLS =~ maNaAR)S ~
20 3 IFR A6y TFILI7, FFILAS, IFILLY, IFILPO NAN102C
21 _ " neaY u nAN3O21
® 22 COMNON /ELDATA/ X0, VO, DS, SA, CA, CURV(ISO0), DLISCO? nAN1D22 S
23 4 ~PANIO2]
F{} ConmaN/scoNy IFLLYL -~
® 25 EQUIVALENCE 1ELGC(1)s ¥063) ), CELGDIN, COIR)) Juﬂgu -
26 C nan 4 o
21 C__FORN ELEMENTS nAN}O2¢ . $_
o 2e CALL TINEVIT) WAN102?
29 "nnn_.ij —MANYO2 8
30 20 FORMAY (140, TCALL ELFRAM, T = ', F9.3, *SECONDS.*) MAN 102§
® 1 CALL ELFORN (SuUmps) RAN1Q3C !
32 c TTIVER
33 €_READ IN FLOW JJTLE CAFD naN10Y:
® 3 ITYP = @ MAN1OSY ]
3s READ 15,300 FYIVLE ., 1TYPE
36 30 FORMAT ¢1SAw, 11XT1) NANIOSS
® 37 . IF SITYPE .NE, JTVP)_ CM.L VYPELITYP, ITYPE) nAN1Q3E 3
38 < CITTCER)
39 _ C__READ _IN FLOW COMTROL CARD A WANIQ3E _
® %0 1TYP = o WAN1DSS <@
8l READ 15.90) IIEII; CLYe JCHORDs EClL, IND, 1§04 IOFF. NONU, MANIDSE
»2 1 NBNU, IPRINY, MORE, JFLLL ,ITWPE nAN108]
»__ —33 . MO EGRMAT (11, 8XF10.S, 2XI0, 2XF10,5, SOXI1d,  9XI1, AX11, 11,110 MAwOS2 . e
an IF VITYPE ME. ITYF) call TYPE(ITYP, ITYPE) WAN (OS2
a5 . . _IF SNONU .NE. O) TSOL = | - e _MANJQAS
® (Y3 IF CINCLT +€Qy O} 4LPMS = CLT WAN]ENS -
47 JE _41¢ : — BANADNE
1] c nAN1087
o a9 C_FQRM MAIRJCES el . _MeMAGYR - -
] CaLL TIMEY(T) nwAN10S
_— 5 ___MRITE($,50) Y [ NANIESC B
® 52 50 FORNAT (1UD, "ELFGRS COMPLETE, CALL WAFOR¥, 7 = *,.F9.3,°SECONDS, " INANI10S) v
§3 € SOl IPRINT) _MANJOS Z .
» 5 c WAN10S? .’;J
—_— 5% AL TIMEWMTY e e . . ___ mAMMCSA_ _ S >~ L
56 WRITE (6,600 7 WANLIGSS *
v I - - co T T T e T -



57 60 FORMAT t1HO, *MAFORN COWPLETE, CALL SOLVE. ¥ = ®.F$.3,°SECONDS.®) MANICS6
] 58 c e _ I o MANAOSY. _ . _ . __ . o ...~
59 CALL ASSEMR MAN10SE
__ 60 c o S — WANLOSS . __ . _ e o
(3} C SAVE ELDATA AND GCOEF S DATA MANLCHC
62 RENIND IFIL I8 MANIDS1
63 MRITECLIFIL16) ELGC, ELGD MANLIDG 2 _
e o8 c I e . . WANlD&} ' . e o
65 RETURN NAN1L0O6N
° 66 END . _ _ - o — ___MANLCSS el
. ~
* 1 SUBROUTINE _MAIN3 WAN3Q0) -
2 3 MAN3Q0:Z
3 COMNON /AFLAG/ IDRIL10D. INLE1D). IFLEIOD. M C10). LEFTERON, ~ WAN3ODOY
- ) 1 1BMF 1100, ISAV1E10), ISAV2610), ISAV3(10), WAN30DA S
s 2 AIITIF110, 73, IRT, IAST, YRTOT. MELTOT. MANINOS
6 3 ITRBI10), INNBE10), CHORDB (10}, 1BD(20), LIFTOT MAN300 ¢
- 1 a o IPRRU10), YFSTL101, ISFECI10)s FITTLELISR, TPYRI103 MAN3ON1T -
® c NAN3QOD ¢
9 3 ___ mAM3ONS
e 10 c MAN3OLC -
11 CONNON ZCOMAOD/CCL ., INCLY. CLY¥. ALPMAL SHMNSEI0D. MMUIIN.12) ,END_ MAMIOIL
12 1 e ALPHAO, CNU(10), SMDSWF(10), M10¢10) AN 3012
- 13 [ nANIOL Y -~
1 COMMON /FILEID/ IFILEY, IFILE2, IFILE3, IFILEN, IFILES, ®WAN3O1A -
; 15 1 _IFIE6, IFILEY. IFILER. IFILE9, IFILIN, MANIOLE &
* 16 2 IFIL1Y, IFIL12, IFILYS, IFIL1A, IFILIS MAN3O01E ~
11 3 o1FIL 16, TFT1 17, IFILIA, JFIL19. RFJI20 WANIOYY _
18 COMMON /7MDATAZ JSOL,IOFF NONUNBNU,IPRINT ;NORE oM MAN3Q1S8
- Bt ComnoN 7COMZ TFLRL -
20 c WAN3CLS -
———2 MBINATION CONSTANTIS IF IFILL= 1 MAN3D2(
e 22 IF(IFLLLL.EQ.O) €0 10 81 -
23 CALL _COMBO (NFI IO, LIFTOT, M, NONUD MANINDY
28 c NAN3D22
- 2s CALL TIMEVIT) wAN3I023 e
26 WRITE16,80) T MAN3024
27 80 FORMAT (1HO, °COMBO COMPLETE, CALL FLOWS, T = *,F9,3,°SECONDS.") MAN302S
@ 28 [ MAN3D26 3
29 MAN3IN21
30 CALL TIMEVIT) WAN3O028
@ 31 WRITE(6,90) ¥ _ _MAN3O02S L
32 90 FORMAT(1HO, °FLOWS COMPLETE, T = *, F9.3, °*SECONDS.®) NAN3O0SC
33 c NAN3031
-] 38 C CHECK FOR OFFBODY POINTS WAN303: e
35 JF QJOFF .NE. 1) €0 Y0 110 JMANIQI]
36 [4 MAN3C3S
@ 37 CALL _OFFBOD(NELTOT, M, CHORDB, IPB, IBYOT) MAN3OIS -
38 CALL TIMEVLT) MAN3C36
39 WRITE(6,1000 T NWAN303? ~ .
G &40 K00 FORMAT(1HOD, °OFFBOCLY POINTS COMPLETE, T = *y F9.3,° SECONDS.*) MAN3Q3E [ 3
sl c _MAN3IQ3S
42 C MANICAC
- 03 110_CONTINUE  _ e o __MAN3OSD L _ L J
1Y 3 MAN3CAZ
as c o o B o _ mam3ger i e
L1 RE TURN MANDILAA (%)
a7 END MANTIOSS I
‘___ - . el . -/ ~
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- A —SUBRQUYINE IS} ¢ A Mo MD. B, M0, NERR, D0 3
2 c nIsteo2
~ 3 £ A REAL®Y _SUBROMTINE TO _
8 [ INVERT 4 MATRIX ANC/OR SOLVE SIMWLTANEOUS EQUATIONS nEsi1goe
5 £
6 c INPUT, NIS100¢
- L (4 ‘;M&MMMKIML ~
8 [ N IS THE ORDER OF TME MABREX A n1si008
—_— 9 . mn= X A s
-~ 10 [3 B = MARE OF INPUT MATRIX, nunsmnto B¢NB.MD) nistorc -
11 [ { B¢ —H1S1011
12 c RO = IS THE NUMGER oF :a.ms xn THE RECTANSULAR ARRAY ¢ RIS012
R ¢ R O = SCARE FACTOR FCR YALUF OF BF JER z 2 -
18 c RISIEIA
—_— 1S € outPur, __BRItDLS -
~ 16 € R41,J} = GARBAGE nrs1016
17 c = _A- SE s B i
18 [3 NERR = ©0--0K, J}--A LS SINGULAR RIsto1e -
- Lv_h-_c R = SCALED VALUE OF DEYERMINANT __N13)0LS
20 NISteze
2 REALSS A .R.D.A1JMARARAT - N13l02) S -
. 22 mnsus:on AtND.NB), B NG MO} N181022
23 X3 _RIsaq21
28 uu EPS/L.E~254 "1%1020
2s K- STARY REOWCTION OF WATRIX A _ nIsie2c _
26 (3 n1s102¢ -
27 00 80 Iz, e A191027 g
28 3 nIs1c2e
29 4 SEARCH FOR MAXINUN ELENERY RN JTH B0 OF a-PATAZX N1S102$ -
30 [ "15103¢C
_ 3 ALIMAX = AtT,1) R ®1510312 o
32 Juax = 1 nis303:
e 33 . ____ DU I8 Jz2.M . n1s1032 e
- 3a IF ¢ sQSIAIT,J)) €. ASS(ATJNRX)T GO T¥0 10 RIS103a 2
35 AJURAX = AMl.J) R1s103¢
36 JHAX = g nIS103¢
cm 37 10 _CONTINUE o o n1S1637 J
38 [ wIsiode
e 39 € EF AIJUNAR_IS_ZER0, THE MATRIX IS_SINGUAR . ___ mIsy03s _
. a0 c nissoac J
a1 IF _¢ABSCATINAX) .67, EPS) 6@ Te 20 __ _misiael
42 0 = Q.00 WEST0N2
——e_% _  weRR = 1 i o . __WIsteey _ -
L) RE TURN nIS1084
“s ¢ L o RISYENS
46 3 MORWALLIZE ITM RON BY ARIRAX ¢ CLEMNT oF 11# WGBS »IS IO _
a7 [ 4 ST TN
a8 20 0@ 30 Jz).N T
N9 30 Atlad) = RURed) £ ATSWRR MRS hgws
$0 0 = PeAlImAX nES 08¢ .
——— 5L __ ¢ e - e nESHOST e
. 52 c NEQRANAL 7€ ITH MOW CF B n1sS1ass
s3 c __®1810%1
5& 00 ¢ Jz)1.mMp NISE0SA J
S5 8O BEI,J) = R(Tedd 7 ATJMAX o _mESpesE _ S i

56 [ NiS10Se
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3?7 ¢ USE RON TRANSFORNATIONS TO GET ZEROS ABOVE AND BELOV THE JNAX nIs108?
® ENT_OF THE ITH POV OF e A PPLY_SANEZ_ROM TRANSFORMAY IONS _N1s1DSe @]
1) 3 TO THE B WATRIX. NIS1089
aQ e
[ Y 00 70 K=1,W NIS1061 ~
A2 1F 0N .0, 1) 80 10 20 NISI062
.3 ARAT 2 =AU JWAX) nis106?
o P R1.N NISINGS ~
1] IF CABSIACLI.JY) JLY. EPS) @O TO SO nIsS1068
H eald o ALK, NIS1D6E
® '3 SO CONTINUE n1$1067 -
[} A a
s D0 60 J=1,MD NIS106S
L _m 1F 4 nrsinIc -
n BlKoJ) = ARAT © BUIyJ) * BIKed) n1sS1071
12 NLINUE NYS1072
o 13 70 CONTINUE ®1S1073 -
18 [ 4 _NI1S1074
3 c STORE ROW COUNTER (1) IN TOP ELENENT OF JWAX COLUMM. THUS, nIS107¢
L J 1 ¢ 1 11Y) AXS1076 ]
" 3 ELEMENT OF EACH COLUNN (AFTER REGUCTION). nIS1077
3. B ¢ 70
L J 79 L=1 nIS107S )
20 A0 Af1adRAXD 5 FL nisioac
0 c THIS STORES INTEGER I IN YOP ROW OF A nIS1081
® 82 c N1S$1082 -
3 (4 THE REDUCTION OF A 1S NOM CONPLETE. PERFORN ROM INTERCNANGES NIsS10813 -
a8 c AS_INDICATED IN THE FIRST ROW OF 4. n1s1088 S
o o5 c nIsi08¢
06 DO 120 I=1,N NIS109¢
87 " nIs1087
® ) 90 Fx = AL1,M) nisioss "
89 3 THIS PUTS THE INTEGER VALUE IN A INTO WIS1089
90 IF (x-1190,120,100 n151090
o 91 < n1s1091 o
92 c 1F nIs1092
93 C INVOLVED IN AN INTERCHANGE, AND WE USE NeleK) UNTIL WE GET nIs 1092
® 9 c A _VALUE OF X GREATVER VHAN I (CORRESPONDING TO A ROM STORED WIS 1094 L
95 C BELOW THE ITH RON. (CLEAR AS MUL) nIs109%
96 c nIS109¢
e 97 100 DO 110 J=1.MD N1S1097 [
9 ABAT = Bil.d) _N1S10980
99 Biled) = BIKJ) NIS109§
o 100 110 BUK,J) = ARAT n1S110¢C 9
101 0z -0 NIS1101
102 120 _CONBINUE n1s1102
L 103 NERR = O NIS1102 ®
108 RETURN MIS1108
105 END n1s110¢
® o L 9
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o_ ;  — ———_ _SUBROUTINE _QFFRO0 (Ne M. CHORDB. IDB. IATQT) __QFFROO1 ~
2 c OFFBO0Z
R 3. . . ___DIMENSION X{100). Y(100)a TITLE T2 OFERAN?
o B 1 +CHORDBIIC), IDBI10) OFFBOCA ~
—— - FRONDS
¢ 1 + ALPHAQ, CNU(10), SMDSWFE10), MIGE10) OFFBO0E
®_ S -
8 C READ IN OFFBODY POINTS (IN BLOCKS OF UP TO 1000 OFFBOO®
—_ . s - 10 CALL OFFPTSINO, X, Y, VITLE. LAST. CHORDB, 108, IBYQT) __QFFBOOS
® ] C OFFBOIC -~
—_— A XY, QFFBALL
12 CALL VXYOFF (N, M, NO, Xe ¥Y) OFFBC12
o__ 13 C OFFRCLY -
14 C OFFBO14
- 15 C _ PRINI.QFE _AND ¥ELOCITIES _OFFAnLS
® 1€ CALL YPROFFIN, M, NO, X, ¥, TITLE, IND) OFFBO16 -~
— 17 I QFFANY 2
18 C CHECK IF WORE POINTS MND CYCLE IF SO OFFBO1¢
o_ 19 - - _1F ILASY _.ME. 1) 60 YO 10 ____OFFA0ls -
0 c OFFB02C
_— 21 [ _ OFF8021
o e2 RETURN OFFBOD2: -~
23 _END QFFBQ2?
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‘ P L WERAR—— J e ~ _ e .
®_ 1 SUBROUTINE _OFFPTSINOs Xe Ye TITLE, LAST,. CHORDB. ICB. IBTOT) _ __ OFEPQO1 ,, e
2 c OFFPCO:
3 DIMENSION X{1)a YE1)e TIVLEC T3 .  ___ OFFPOOY _ _  _ .  _ ____ S .
® ] ) +CHORDB(1C), 1IDRI1D) OFFPOOAN
LY [ o} DFEFPEDEC
6 c OFFPOOE
®_ 7 DATA EPS/1.0E-T/. CR/1.79532925E€-2/ _ _oFFPCOT . o S ~
) c OFFPOOE
9 C_ READ_IN BODY TITLE ANC CONTROL CARD _ OFFPOOS _ S __
® 10 10 1TYP = 21 OFFPCIC ~
—— X} RFAD$S,20) ID, YITLF, ITR. INORM, INQID, LASY. YTYPE OFEPDYL
12 20 FORMATE Il, 9XTAN. 12Xe 2(2XI1), 24SXI1), 2X12) OFFPO1z
®__ 13 IF (ITYPE NE. ITYP) CALL TYPECITYP. ITYPE) OFFPO1 3 ~
1 c OFFPO1N
15 _C__READ_IN COORDINATE TRANSFORMATION CARD IF REQUIRED OFFPO1S
® 16 1YP = 22 OFFPOL 6 ~
17T CHORD = 0.0 OFFPDY]
18 IF (ITR .EQ. O OR. ITR .EQ. 2) 6O 7O 80 OFFPOLE
® 19 _____READ ¢5.30) CHORD. XMWA T, YMULT. DX. DY, THETA. XTQ. YT0. XTYPE OFFPO1S ~
20 30 FORMAT (71F8.0.1X), F8.0, 11) OFFPO2C
21 1F _(1TYPE_ ,NE. 11YYP-20)) CAry IYPEUXIVYP, XYYPE) =~~~ QFFPQ2)
e 22 c OFFP0232 )
23 __80 COMTINNE QFFPN221
28 c OFFPC24
o 25 C__CMECK IF ELLIPSE 10 BE GENERAIED S OFFPO2S . -
26 IF (ITR .GT. 1) GO 70 98 OFFP026 -
27 < OFFPO21 2 .
e 28 C OATA ON UNIT S. X-COORDS FIRST OFFPO28
29 L =-Q QFFPC29% J—
30 ITYP = 23 OFFPGIC .
o 31 SO READ (5,600  ¢X(L*I}, IZ1,6), INOy ISTAT, ITYPE OFFPO3) B
32 60 FORMAT (6F10.0. aX11. 2XI1, 3XI11 OFFPO32
33 IF (ITYPE NE. (ITYP-20)) CALL TYPECITYP, ITYPE) OFFPE3)
e 38 IF (ING oLE. O +OR. INO .GT, 6) INO = & OFFPO3A o
38 L =L ¢ INQ OFFPQ3s
36 IF (ISTAT .£0. 0O) 60 Y0 SO OFFPOYE
® 31 LX = L OFFP037 L
38 c OFFPOSE
39 C__NOW READ IN_Y-COORDS OFFPD3Y
e 40 L=-0 OFFPONC -
a1 1IYP = 28 QFFPQN) _
42 70 READ (5,600 tVIL+1), 11,60, INC, ISTAT, ITYPE OFFPORZ
] a3 1F (ITYPE_.NE. (1TYP-200) CALL TYPELITYP, ITYPE) OFFPON 2 b
» 1F (IND JLE. O .0F. INO .6T. 6) INO = 6 OFFPOWA
NS Lz L + INO N OFFPOAS
@ (Y3 IF (ISTAT .EC. O) 60 TO 70 OFFPONE v
a7 LY = L OFFP081?
T C OFFpPONE
o .9 € CHECK FOR_INPUT_CONSISTENCY OFFPOAS W
50 IF (LY .EC. LX) 60 TO 120 OFFPOSC
51 WRITE (6,800 LY, LX _ OFFPQS]
o 52 80 FORMAT (1M1, *THE NUNBER OF Y~COORDINATES (*,13,°) READ DOES °, OFFPQS2 %)
53 1 *NOY EQUAL THE NUMBER OF X-COORDINATES READ (°,13.°)*)QFFPQSY
s 60 Y0 200 OFFPOSA s
L ] 55 c o QFFPOSE _ el
56 € ELLIPSE TO BE GENERATED. PEAD IN NEFINITION CARD. OFFPOSE ’
() T - W
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57 90 1TYP = 25 OFFPOS? R
L S 1 S _ READ_15.100) tx, ELPSTH, TTYPE __ ____ I ___OFFPOSA .
59 100 FORMAT 12XI3, SXFICeS, S1XI1) OFFPOSS
m_ ~————LE_AITYPE oNEo (11YP=200)__CALL TYPELITYP, ITYPEL oFfFPOSC
e 1R = ITR - 2 OFFPO61 -~
&2 IE _L1IR NFo 1) IR - 0 __DFFPOK2
63 c OFFPC6 ?
e_ u__ - _“nmﬁmunnmmu.x_,-_u_,- — a -~
ANGLE = DANGLE OFFP06S
“_hn___ ;__nn_un_L; 1.0X . OFFPREE e
® 67 ANGLE = ANGLE - DANGLE OFFPO6 1 ~
aa Xt = £ OFFPOAS
69 110 YUI) = SINCANGLE )sELPSTH OFFPO6S
®__ 10__ C e OFFPOIL ~
n 120 CONTINUE OFFPOT1
—_— 12__ cC __ OFFPD72
® 73 C WRITE OUT BPASIC GEOMETRY DATA OFFPO73 ~
18 1P = 1 __OFFPNT4
15 c OFFPOTS
® % . _¢ OFFPNYE o~
77 C  TRANSFORM COORDINATES IF REQUESTED OFFPQT?
- 78 -~ LF CIVR .EQa 1) 60 Y0 130 B _QFFPOTe
® 19 IF CINORM .EC. 0O) 60 T0 220 OFFPQ79 I
80 —AMWT = 0.0 __ _OFFPQAC
81 YNULTY = 0.0 OFFPQ8 1 -
®__ sz _ __.X10 = 0.0 e ) e —-— _OFFPO8Z
83 Y10 = 0.0 OFFPCA) -
88 . _ JWEWA 0.0 i ) OFfFPOON S
® 85 Ox = 0.0 T "OFFPOBC -
8¢ DY = 0,0 OFFPC8E
87 130 CONTINUE oFFPOR)
® .8 ¢ B _ o OFFPUBE o Bl
89 IF (ABSIXMULT)Y oLT. EPS) XMULT = 1.0 OFFPCaS
__ so _IF _tABSUYMULT) .LT. EPS) YWULTY = 1,0 o OFFPO9C — .
°® 91 XSF = xmuL‘ OFFPO91 9
22 YSF = YMULTY __OFFPQ9:
93 If tINORM .£0. D) GO 10 180 OFFPO93
® c e e o e M ____ ___ _GfFPD%% o
95 IF 1700LD .LE. G) 60 TO 160 TOFFPQYE
9 _ DO 140 1B = 1,IBTOT _ L _ __ _OFFPO9e¢ e o
o 97 IF €IDBUIR) .EG. ICOLD) 60 ¥0 150 OFFPOST v
28 180 COMTINUE QFFPO9E
99 GO T0 160 OFFPOYS
®_ 100 150 CHORD_ = CHORDBIIB) _ . ) ___ OFFPIOC__ S ¥
101 160 IF (ABSICHORD) JLE. EPS) €0 TO 1RO OFFP10)
102 _170 XSF = XSF/CcHORD _ — _____OFFPI02 _ L e
® 103 YSF = YSF/CHORD OFFP10? (4
108 c OFFP104
105 180 COST = COSITHETA®DR) OFFP10S
® ___106 _ SINY = SIN(YHETA®DR)_ _ _ _ . ____ _ _OFFP1DE o ————
107 DO 190 1 = 1.LX OFFP101
___1o8 X70D = X¢I» - xT0  _ _ . . __  _OFFP10e_ . o
o 109 Y100 = Y(l) - Y10 OFFP10$ -
_ 110 - XMI) = (XTQ ¢ XTOCCOST - YTQD®SINY ¢ OX)exSF — - OFFPIXC —_
111 YOI) = €YTO ¢ YTOL#SINT + YTODSCCST + DY)eYSF OFFP11) s
@_ 112 190 Z ONTINUE OFFP1Y; I R
113 60 10 220 OFFP11 °
o



-
[ )
118 200 WRITE (6,210) OFFP114
® 115 210 FORMAT_(1HOs *BECALSE OF YHE ABOVE. ERROR. THIS RUN 1S TERWINATED®JOFFPI'S
116 ST0P OFFP11¢
117 ¢ _ OFEP11] — _—
L 118 c OFFP11¢
119 220 CONTINUE OFFP11S
120 NO = LX OFFP12C
L] 121 RETURN _ __ . OEEP121 — —_
122 END OFFP122
[ ]
!
2L _SURROUTINF__ PRINIE (1P, M. IN. BILILE} PRNEOO ]
2 C PRNG00 Z
3 €. THIS SURROUTIME MRITES QUY THE BODY COORDIMATE DATA PRNGON?
N c PRNGOOA
s, C _PRNEONT
6 DIMENSION BTITLE ¢ T)e AL2) PRNGODOE
1 C — PRNEOD? _
s COMMON /GECMD/ X1SCO)s YES0D) PRNEODE
——__ 9. £ - . — ___PRNE00S —
10 DATA AL1Y,AL2)7°UNTR ,* TRYy PRNGO1C
11 L PRNEQY 1 .
12 [ PRNEDD 2 =
13 J2 = D — PRNEDT! I
1a 10 WRITE (6,300 PRNGOI A
A5 < MRITE (6.20) ARIP}. X0, BTITAE . _ _ _ _PRNEO1E _ __ e - .. -
16 20 FORHAY(IHO.]S!AI.'lNSFoﬁn[D COORDINATE DATA FOR BOCY 1D = *%12, PRNG(O1¢
17 1 ‘e . Ia82771%."1°, J21.°X¢t19°, I88 . *Yi12°, PRNENY ] —_
18 2 T75,°1°, TBI,°XtID*,T108,°Y])*) PRNEOT 8
—— 19 30 FORMAY UMY _ _ e PRNGQLS ——
20 [ PRNGO2C
. 21 _ M1z g2 ey —_— e _PRNGO21 —
22 JEX = U] e+ a9 PRNGO22
23 N2 - tN ¢+ 1 ¢ 42172 PRNEQD2 2 -
298 IF (X 6T N2) JMUY = N2 PRNGO2S
25 2z omx__ e —— . __ ___ PRNBO2f__ —— _ o
26 00 S0 o = J1,JKX PRNGOZ2E
~ 27 e d2=92 ey o <ee._PRNGO22 _ e
28 IF (J2 .6T. N) 60 10 60 PRNGD2 ¢
29 WRITE (6,80) J, Xtu), YiJ), J2, X(42), Yi42) PRNGDZS
30 80 FORMAY (1H o11X13, 215XF12.6), 23XI3, 205%XF12.6)0) PRNGO3C
o 31 _ 50 CONTINUE o ) o __PRNeO3y - e
32 C PRNEOTYZ
} B I ___PRNED3Y -
3 IF 142 L7, N) 60 YO 10 PRNGD3 S
35 RETURN PRNGQ3S
36 C PRNGD3E
o R o e -PRNGOY) o
38 60 WRITE (6,80) 4, XtJdde YIU) PRNGODYS
. ___ 39 ¢ o ) B ) PRNGDIS B Lo o
40 RETURN PRNGCNC
81 END PRNGON ]




_ 1 SURROUTINE PPNTEL __ PRNLON]
2 PRNLOO:
—~—— 3 _ . - - . .. ___ ... PRNLOD? _ R
4 DIMEASION AN(10) PRANLOO S
S REAL NEW NQJLCHREE PRNLAODE
- 3 PRNLOO ¢ R
. 7 COMMCN /BFLAG/ T0R410), INLU1D)}, IFLEID). NLC1O), LIFTCIQ). PRNLOOT
e 1 TBVFUINY, TSAVINICY, ISAVZE10)}, ISANT(1DD, PaNLGO®
~ 9 2 BTITLE(10. 70, 1BV, IBST, IROTOT. NELTOT, . __ PRNLODS .
10 3 ITRR{10), INMB(10), CHORDB (100, IBD¢ }0),LIFTOT PRNLOIC
1 8 21PRELIND, TFSTUIN), TSECEACH, FTITLEQAS0, IPYREXND PRNE Q1Y
2 PRNLD1:Z -
~__ 13 - —— — ____PRMLOYLY o e
18 DATA MEW,OLD (YES ¢NOoSAVED JRLANK/® NEN®,® OLD®+"® YES®,® NO °, PRNLO1A
— 15 . S %at _ _ _"/eCMBENCHGE/ CHGE *o® MC */ AN/Z® 0 _°*.* 1 °*, PRNLOLS o -
~ 16 2 P2 %" 3 T, %, 5 v,e pee T vl gee g ey PRNLO1E
_11 3 2 APy ALZ ¢ P v v } oy PRNLOL?
18 PRNLOL 2 -
~ B 19 . . € MRITE HEAQING FOR BODY GEQMETRY SUMPARY PRNLOLS
20 WRITE (6,10) PRNLO2C
I 21 JO_FORMAT (]Hl, 151.°60DY GEQMETRY. SUMMARY®// PRNLD21] - o
- 22 1 1HO, T33,*pGDY LIFT®,T90,°SIGMA®, PRNLOZ22
23 2 Y118, FLEMENT STORAEE®/ PRNLO22 -
. 28 3 16,°800Y [DESCRIPTION®,T3&,°10 TYPE", PANLO2A
o 25 . 1S0,°N/0 SID __ TFORM_ NOPM____ CHORD _ __ TYPE®, _ PRNLO2E _ L o
26 5 T97,°F ¢ S ¢ N/O FIRST NO.*) PRNLG2 ¢ =
- 27 o o L L __PRNLO2] L S
28 PRNLO2E
29 1BDYOT = Q PRN|LQ2S _
- 30 NELTOT = 0 PRNLO3C
31 _ LIFTOT._:z O . - o o PRNLO3] _ o
32 00 150 1B = 1,187 PRNLD3Z
B 33 _ IF_¢1BOMIR)_.GBE._ &) GO TO 150 o e _ _PRNLO32 L
- 2q PRNLOSA
35 1F SIBDCIR) - 3)2r,20.30 PENIOTE .
36 20 A2 = NEW PRNLOYE
c_ 37 _A3 = BLANK _ . - e Ll _PRNLO3T__ o -
38 If CISAV3I(IB) .6E. 0) A3 = Saven PRANLO3E
. 39 _60 TO ap o ____ ___ PRNLO3S .
- ug PRNLONC .
. __ Ml ______ 30 Az = OLD L PRKL QY )
42 IN = ISAVI(IR) o 1 PRNLCAZ
C_ a3 A3 = ANLINY o B . PRNLOS? s e o -
uq PRNLCN A
. 45 40 AU = NO B B o B B PRNLGN S _ oL o
“ up A% = NO PRNLON € -
L S 1F _1)TRAL]IBY LEQ, ) AN = YES . PRNLDN ]
up TFLINMBCIB) .E0. 1} AS = YES PRNLOWE
- 49 ~ L I : __ o _ PRNLOWS_ L
50 Al = NO PRNLOSC
_ s _ TF_ALIFTUIEB) JE0. 1D Al = YES } 3 _ . . __PRNLODS] __ ) S
- 82 PRNLOS 7
- 53 Ap = OLD R L S - L
5a IF (IBMF(IB) - 117(,50,¢0 PRNLDS ¢ .
55 50 A& = NEW _ PRNLOSE oo . hﬂ--.‘_.J‘
LY 60 To 10 PRNLCS ¢



60 A6 = CHGE PRANLOS?
S8 ____ __C__ .. __ __ — L e PRNLOSE _ S
PRNLOSS
10 AT = AP _ - PRMLOSC 000000
18 = 1 PRNLO6?
19 21 —PRNLOAD
110 1 PRNLO6?
— Iz __ - PRML 08
PRNLOGS
— _IF_{IPRBUIB) oNEa })__ A7 = AL _ PRNLOGE D
IF (IFSTCIB) - 23)8(,90,100 PRNLCST
80 19 = 0 PRNLOGE
IF tIFSTC(IB) .€EO. 1} &0 TO 100 PRNLOG6S
90 18. = 0 PRNLOTC
IF (ISEC(IB) - 2)110,120,130 PRNLO7]
2110 111 = O PRNLOT2
IF (ISECUIB) .EQ. 1) 60 TO 130 PRNLOTY
120 110 = @ PRNI 024
130 CONTINUE PRNLOTS
— PRNLOTE
IBOTOT = IBDTOT » } PRNLO??
NELTOT = NELTOY + M (1B) PRNLQTE —_—
IF (LIFTC(IBY JEQ. 1) LIFTOT PRNLOTS
MRITE (6e180) (BYTIVLELIB )R 50070, IDRIIRD . AY, A24 Ala PRNLOAC .
1 A%, AS, CHORDBI(IB), A7, I8, 19, 110, I11, A6, PRNLOA]
2___ ____INLUIBD, NLUTIBY PRNLDSZ e
ORMNAY (1WO, TA8, AXT2, SXAN, AXAN, 2XAN, 3IXAN, 3IXAN, 2XF12.6 PRNLDSI =
L __3XAS, 3XI1i, 2XI1, 3XI1, 2XIl. 3XAW, Sx1a, axie) PRNLOBY o A -
PRNLOS €
150 CONTINUE PRNLO8E
PRNLOR?
o PRNLOSE R o
WRITE (6.160) 1BDTOT, NELTOT PRNLDSBS
160 FORMAT T1H0. /777753, °TOTAL_NUMBER OF BODIES = °,I1 PRNLOSC
1 1HO, 7/T51,°TOTAL NUMRER OF ELEMENTS = *.I3) PRNLD9)
[ PRNLAS S
3 PRNLDYS?
____RETJURN o _ PRNLO9S L.
END PRNLOOS




~_ 1 SURPOUTINE QUAST t4)NDoFD KD yNToF¥ KO NET NW,LTAPE (PHSTAP , ) QUASQD]
2 c ouasaon2
- 3¢ _ . - e— e~ oL - QUASON2 . .
- L] C *808 "« e/ ES I R 12 1) *h® N * ...[ * QU‘SD[’.
s [ * L] ] 12 L] * ___ ] » Ix 2359 QUASON S _
[ C 8 *hE e ® /e L ] LR » * /@ 11211 L ] L ] QUASDDE
~_ 7 c . Y . . N Y __*%% __ _QUASO001 -
8 C E /%% * ] L1222 %3 /een * * QUASgNeg
—_———_ % _ _¢ I .- - __ QuAsoOos - -
- 10 c DIRECT MATRIX SOLUTTIORN QUASDIC
11 C — QitaSOl}
12 Co%% SESLTAPE IS THE TAPE THE L(I1,J) MATRIX WILL BE PUT CN QUASOl:
LT A3 ___._Co9% S9#BHSTAP IS THE TAPE THAT THE RIGHT HAND_SINES ARE INPUT ON QUASDI? ———
18 INTEGER RHSTAP Quasola
—oo-—- - A5 ___ __Ceee e4sNATAPE IS A_SCRATCH TAPE __ QUASOLE —————
~ 16 Cees 2oTHE TRIANGULAR WATRIX EXCEPT FCR THE LAST XK ROWS WILL BE WEPT ONQUA SOl ¢
17 Lese S TAPF MM _Quasnil
18 (%9 $2¢THE LAST K ROWS OF THE TRIANGULAR MATRIX VILL BE PUT ON THE ouAsO18 -
LA U —Cee® _o+9L TAPE BEMIND THE RMS_MATRIX QUASOLS ——
20 c QUASO2C
—————21 _____C  COWPLEN M. sUM___ _ _ __ e __QUAS021 ——
L] 22 OIMENSION A ¢ Xp 1) QUAS022
23 C D1AS023 _
24 LOGICAL JPASS] QUASD2a -
O 2 _ LOGICAL _LASTRS } o e —Quaso2se _ o
26 LOGICAL LAST QUASO2¢ -
— 21 e___ - — e— e . L ___ouaso21. _ __ ___ o 3
(] 28 CALL TIMEVIAA]L) QUASO2®
29 10 CONTINUE QUASO2S —
30 REWIND LTAPE QUASOSC
© 31 NATAPE = war _ o o e __QUASO3} _ I B
32 REMIND NATAPE oUASO3Z
. 33 M Mo . ____Quas®ly_ S _ .
38 KORE = KD QUASO3N
35 (oo ¢ p = HS_10 Bf PROCESSEDN T+IS RUN QUASQIE
36 IFtRHSTAP .NE. O )60 TO 20 QUASD3€
©_ 3z _MRMS =g . _ o QUASOD3? ———
38 60 To 30 ouAso3e
N .39 20 REWIND RHSTAP_ . . . __oQuasp3s S
© ag READIRHSTAP )MRNS ouASOeC
8 3J0M - KORE / N =~ 3 L . _._QuAsnDa} —
42 MMAY = MINOQEMRHS o) QUASON2
< a3 __ NPM = N+ mMaX QUASOM I R B o B
us IFC (3eNPK) .GT, NCRE IRETURN 1 QUASDAR
— . _% __  m=ou Quasces - i
© %6 NPM = N QUASCHE
.7 MY = mm i QUASGN] _
™) REVIND ™7 ouAsoae
© 89 MIN_Z N] . . o - __ Quasoas___ B e
S0 REMIND NIN QUASOSC
e .. 51 _ ___*”00'_: NO _ _ __QUASOS]) e _ - . .
(¢ 52 REWIND NOUT QUASOSZ -
53 MPY = M e ) el R ___QUASQS2 - -
54 NN = N QUASDSA s
L 55 . _NEL = NP (UASQOSE B o 7‘.,;_]"
56 NLCNT = g QUL SUSE



57 C QUASOS T

o __ 58 _  _C.—_- CALCULATE_THE MAXIPUM NO. OF ROWS, °K°® _ - o _ . _ QuUASDSE B - . o
59 c QUASUSS
60_ 80 K _= (KORE_ = NEL) /7 NEL _ o QuAsDsC - . o .
61 c ’ QUASO61
62 C - - YEST 10 SEE IF THE RFST OF THE MATRIX WYLL FIT IN CORE DUASOEZ
63 [4 QUAS(DS?

. _ _6n o LASY = K GE. NN B o _QUASO6N o _ L o
65 IF( «NOT. LAST ) GO TO SO QUASOSS

. _6&6_ K INN - S _QUASC6E . } .
67 Bz ! e MMAX®2 QUAS06 7 -
68 € =2« g1 ¢ WMAX - KORE ) QuASnee
69 KTEMP = | -B ¢ SQRIIBee2 - N e C ) ) 72 OUASOES

70 . JF(RIEMP_L.6f. K)G0 YO SO - __AUASOIL )
71 [ QUASDT}

e 12 _ _Cees o NE WUST_REDUCE_THE FINAL % QuAsQl¢
3 4 QUASOT}
1% X = KYEMP QuUASOTa
15 LAST = JFALSE. QUASOT?E

L __ € N o ___QUASDTE o

17 C - - READ °*K® ROMS OF THE AUGMENTED °*A® MATRIX QUASO0T?

_ 18 € L [ QuasQre I
19 SO NT = O QUASOTS B
80 0O 60 18 = 1. K QUASOAL
81 NS = NT ¢ ) QUASOR)

I I NT = NT_ ¢ NEL o . _ QUASDS2 o L
83 60 CALL GETTUNIN, 1. NEL. AINST), 1, AA2? QUASQO8? -
& ¢ _ . _Guasgoea o - T

T 8s "~ € - < CHECK TO SET IF WE WERE UNLUCKY ENOUGH TO END UP WITH ONLY ONE ROWQUASCE®
86 [ QUASODARE
87 IF (K .F0. 1) GO TC 130 QUASDN)
g8 C__ _ e Quaspse = . [,
89 €= T VR 15 GREATER THAN *1° SO WE CAN STAPT THE TRIANGULARIZATION QUASDSBS
%0 ¢ . L - . euaso9C _ o _
91 NELP1 = NEL + 1 QUASD9}

o 92 NS = - NEL QUASDY9:
93 NELP2 = NELP1 o 1 QUASD9?

_ 9 ¢ S . __Suaso9n
95 C - - FORM THE *TRAPLZOTDAL® ARRAY (8) QUASD9®

. 96_ I o B _ o o __QuUaso%e__ .
97 00 70 1B = 2. X QUASD097
98 NP = NELP2 - 1B QUASO9e
99 NS = NS + NELP1 QUASO9S

o 100 NT = NS o e _.__ _ __ouasjort ___ i I
101 00 70 10 = 18, K QUAS101

. _ 102 NV S NT ¢ NFL_ o _ . __ .. euasi0z2 __ o e o
103 WN = NT QUAS10?

e __ 0™ NB_: NS QUASIDS
108 AINT) = AEINT) / AUNS) QUAS1I0E

- . 106 DO 70 NF_= 2, NP ___ | o I _ QUASIDE — . . o
107 MN = MN ¢ ] QUAS101

_ _ _ 108 _ NB_= NB *_1_ ___ o B ~ __QuUAsioe __ L -
109 70 ALAND = AGMND = ACNT) * AUND) QUAS1D0S

Y 10 Cess sosyRITE PARY OF THE LMATRIX ON LTAPE__ _({TRIANGULAR PART) _ QuAasSl1tC
111 WRITE (LYAPE I QUASI111

A 112 NLENT = NLCNT ¢ 1 B QUAS11Z . .
113 LBEG =NELP) OUAS1IT?



——————
~ e — e e el B
. 1iw XKML = X -} QUAS1EA
— 1% ___ _______po 8p 18 = 1ekn1 - e e e e e ___ QUASI11E B J .
116 LEND = LBFG * IR~ ) QUAS]1tE
- 117 CALL SAVESLTAPE. 14 IBe_IB. A(LBEC). 1. AA2) — QuAsItY_ _ _ o .
118 80 LEEG = LBEG ¢ NN OUASILE
119 C OUASITS
- 120 C = = WRITE THE "TRAPEZCIDAL® MATRIX ON TAPE Quasi2c
—_— 2 e . —_— — - __QUAS121 _ __ . _7
122 NY = p QUAS12:
_——A23 NP = NEL . . e e —— | 1Y ¥ 3 V-3 B
128 NS = - NEL QUASI2a
125 N0 90 10 = 1. K _ QUAS)2¢
~ 126 NS = NS ¢ NELP) QUAS]12¢
121 NT_= . . ouas121?
128 CALL SAVEIMT, 2, NP, NP, AINS), 1, AAZ) QUasi2e
~— 129 90 NP_=_NP -~ L - —— —QUAS12S
130 If CLAST) 60 YO ]3¢ QUAS13C
131 NP = NP - __ _OUAS1I:
— 132 NS = KORE - MEL + ) OUAS]132
_ 133 (4 - __OUAS13)
138 C - - READ ANOTHER ROM QUAS]13a
- 138 [ e QUASLIIE
136 D0 120 10 = 1, NP QUASI13Ee
137 CALL GETTAMING 1. NEL, ACNSD. 1. aa2} — QUAS13?
R 138 [ QuUAS13e
o 139 € =_= MODIFY THIS ROW BY_THE_ °*TRAPEZ0TCAL® ARRAY e Quas)ss o
180 3 QUASINC =
S LD N . ) 2 | S R e — 1 L} L S ®____
- 182 WN = NS QUASING
183 DO 110 18 = }, & QUAS]S? -
188 NB = NT QUASIas
. I8S  _  _ NF_= MN s+ 1_ B e QUASIeE o
186 AIMND = AINND 7 AUNT) QUAS1aE
—— 187 D0 100 NN_= NF, KOKE o . QUAS18] —
Z 1a8 NB = NB + ) QUAS]NE
189 100 A(NND = A(NN) - AIPN) o A(NB) _QUASLNS
150 HN = NF QUAS1SC
-_ — 151 110 NI = NT +_ NELP)_ o B} o QUAS]S)
152 C QUAS1SZ
. 153 € - - WRITE TME MODIFIED POV ON TAPE —— . oUAS3S2 e —
158 [ QUASISa
15% Co¢% $8SURITE RESY OF LMATRIX ON L TAPE QUASLSE
156 MNMD = MN - ] QUASI1SE
o 157 - NNL = MNMDl - NS ey R e __ ___ __ QUASIST _ —_—
158 CALL  SAVECLTAPE, 1, NN1, NN1, AINS), 1, aA2) QUASISE
159 ——~ - NNl S MORE - mN ¢ 3 —— - - — — _Quasgss -
160 120 CALL SAVE(NOUT, 1, NN1, NN1, AtPN), 1, aa2) QUAS]6C
16} REWIND NOUT QuUAS1LS )
162 REWIND NIN QUAS162
- _163 c o _ _QUASLG? - - —
164 € - ~ SWITCH THE TAPES QUAS16A
165 < ___ D i ———— 117 ¥ 1.3 S _ —
166 NT = NIN QUAS16¢
167 __NIN = wnOUt - ouAS16]
168 NOUT = NT QUAS16E
- e ¢ ——— — . . . __ ___OUAS1&S __ - , S
170 C = - RE-CALCULATF ROW LENGTH AND LOOP PACK QUAS]ITC




w . N - e e
R
-~ - e - - oL .
~ 1m [4 QUAS17)
—_ 172 MEL_Z NEL -~ _K__ o e L _ _guasiy2 o _ - _ __
173 NN T NEL - M QUAS1T?
178 GO_TO 40 o o QUAS1ZA o . _ -
~ 175 c QUAS1TS
116 £ = - REMIND ALR TAPES DUASITE
177 3 QUASL?? .
” 178 _ 130 _RENIND NIN _ V _ o QUAS1ZE e o o L
179 REWIND NOUT QUAS1TS
180 c el .- e __QUASASC _ L o
Lo 181 180 N1 = XKORE -~ K ¢ N « | ouAsis) -
1R2 REMIND L TAPE OUASIfZ
183 REMIND MT QUAS1SY
L) 188 Coes #eoCALCULATE THE NUNBFR OF COLUMNS 10 BRING OFF OF IME RMS TAPE  QUAS]NS . ~
185 WTOTAL = O QUAS]SE
186 N I MMAX QUASIAE
L 187 IFIM .EQ. D)60 YO 520 QuaS1ed -
188 [ o QUASIRA
189 150 MTOTAL = MTOVAL + M OUASiBS
®  19n_ _ _ ___§ASIRS = MIOTAL.GE. MRHS Quas190 e
191 MTOTAL = MTOTAL - M QUAS19]
192 1F _(LASTRSIM = MRHS - MTOTAL QUAS192 N _
® 193 MTOTAL = MTOTAL o n QUAS1Y) -
19 Cees seeBRING IN ® COLUMNS OF RNS QUAS 194
195 CINIT = KORE - (MeN) QUAS19S -
®_  y96_ _ __ LINIT_ = KINIV_ QUASIfE . . _ ——
197 NBEG = KINIT ¢ 1 QUAS19I >
_ 198 NEND = KINIT® N e ouAS1®® -
@ 199 DO 160 J =1,m QUAS19S
200 CALL GETT(RHSFAP, ), N, AINBEG), 1, AA2) QUAS20(C .
201 WNBEG = NEND + 1) Quas201
® . __202___ __ 160 _MEND_= NEND_+ N _ o QUAS20: o0
203 Coss $9¢BRING IN L(1,J) MATRIX AND APPLY I7 TO RRS QUAS202
. _ 20 NBEG = 1 _e WINIY - QUAS20% o o _
@ 208 NEND = 1 + (M=1) s N o KINIT QuUAS20t 2
206 KSUM = 0 QUAS20¢ _
207 C#s8 0400 TRIANGULAR SECTION OF LMATRIX QUASZO07
® 208 170 READ ALTAPENX Quaszoe . 2
209 Cese sooksSUM IS TME TOTAL NUWBER OF L ROWS THAT WILL 0UAS20S
__ 210 C#s% %+eBF READ_AFTER THIS TRIANGULAR SECTION IS FENISHWEC . ____GUASZIC o o
o 211 KSUM = KSUM ¢ K oUAS21]) P
212 KMl = K -} QUAS21; .
213 Cess  +0eNOTE THAT KM1 CAN®T BE O SINCE M CAN®T BE 1 AND STILL HAVE SOMQUAS213
©_ 218 cess _eesON THE_LTAPE S o _QURSIN_ D
218 00 200 I = 1.kM1 QUAS21S
216 NBEG = NBEG + 1 o Quas2re S
(o] 217 NEND = NEND « 1 QUAS217 2
218 Coss 94eREAD ] ROV OF L{leJ) FROM LTAPE---K-] VIMES~-~FACH TINE QuUAS21E
219 Cess $29STARTING WITH L) QUAS21S
C 220 CALL __GETYVILYAPE, 1, I, As 14 ARZ) _ . QuUAS22C _ . -
221 JCNT = -} ouas22]
_ 222 _Csss *o3REDUCE _THE RHS BY BOING ACROSS A SOLUTION ROW_IWHICH _QUAS22: L o . o
- 223 (oo $e4ARE NOT IN CONSECUTIVE ORDER, BUT At1)e AINS1), AU2N®1) ETC.)  OUAS221 -
228 D0 190 NPP = NBEG.MEND,N QUAS22e
225 JCNT = JCNT + ) QUAS22¢ 6
w226 _ . SUM .z 0.0 ] o auas22¢__ . L °nl®
227 NROW = KINIT 4 ¢ JCNT & N ) QUAS227 .
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~ 285 c QUAS2RS
e ___286____ Cess__ #eeIF_M = ), THE ELTS OF THE 1 RHS COLUMN_ARE ALREADY_IN CONTIGUOOUAS28¢E . o
287 Cese  «s8LOCATIONS QUAS287
- 288 I e L Quas2ees _ . .
289 IF ¢ M JEG. 1 ) GC TO 265 QUAS2RS
290 00 260 1 2 1. MM} DUAS29C
291 NOLD = KORE =- (l1eN) o 1} QUAS291
= 292 DO _260_J = 1,KF B o Quas2e2 _ o
293 NNEW = NNEw - 1 QUAS292?
293 NOLD = NOLQ - ) _ ) QUAS290 e o L
~ 295 ACNNEW) = AUNOLD) QUAS29S -
29¢ 260 CONYINUE DUAS29¢E
2917 265 CONTINUE QUAS29)
O 298 [ QUAS297 -
299 Cese  »esNOW NNEW = NKORE - (MeKF) + 1 QUAS298
3p0 Coee __ #3oNON_NOLD = NORE - M « X} o N ¢ 2 - KF QUAS299
() 301 C ®e¢  SKIP 1ST PART OF TRAPEZOIDAL MATRIX ¢ READ LAST X ROMS QuAS3OC -
302 Cose oooATTATICH RNS 10 11 SO _THAY FYFRITHMING IS INM CONSECUTIIVE ORDER OUAS3IN]
303 NREMAN = ND - K oUAS302
e 308 IF (NREWAN o€0. D160 10 200 QUAS3IN? -
305 00 270 1 = 1 NREMAN QUAS30N
306 270 nuomn 10UNNY o QUAS30S o
@) 307 280 NEND = QUAS30E -
308 KCNT = n QUAS3INI
309 NNEV = NNEW - 1 QUAS3OE
o 310 Cose  #9sNOTE THAT K = KF _WHICH IS ALREADY KNOWN IN CORE QUAS30S o "
Y] DO 290 JCNT = 1,.K QUAS3IC -
312 NBE6 = NEND ¢ 1 QUAS3IYY _ - S
~ 313 CALL GETT(MT, &, KCNT, AINBEG), 1, AA2) QUAS31:
314 NCNT = MCNT -} QUAS3L?
318 NEND = NBEG ¢ KCNT QUASITA i
&) _ 316 NNEW = NNEW ¢ 1 . QUAS3ILS N
317 KEND = (MMl ® KF) + NNEW QUASIlE
. ne - 00 _290 NPPNNEWKEND yKF L QUAS31] .
Q7 319 NEND = NEND + 1 Quas3ie 2
120 290 AINEND) = AUNPP) QUAS3LS
321 REVIND LTAPE QUAS3I2C
) 322 ____REVIND_MY e _ -QUAS32) a )
323 [3 QUAS322
o 328 € - - VTHERE, NOW WE CAN START_THE_BACK -SOLUTION _ _Quas32* o
e 325 C %  NOTE..THE FIRST AVAILABLE LOCATICN FOR THE SOLUTIONS IS A(N1) QUAS324 2
326 [4 QUAS32® _
327 [3 QUAS32¢
o 328 _Cese __sesNL_IS THE LASY SUBSCRIPT + 1 OF_ THE TRAPEZCIDAL A MATRIX THAT QUAS321 e
329 Cess  SesCORE QUAS328
330 c L QUAS3I2S
331 NL = NEND + 1 QUAS3IC -
332 NREW = N QUASIZ)
333 NPK = N ¢ N QUAS3Z
_334 NEL = NPM s o _QUAS3I3Y e o .
335 mPL = M e ] QUAS33N
336 LAST = R €0, N B o QUAS3I3E o o
337 NPASS - O QUAS33E _
338 [d QUAS3IZ)
339 C - - SOLVE FOR THE ANSWERS CORRESPONDING TO °K*® ROMS QUAS3TE s
3 € o  ouas33s ~ . R Y L
341 300 WMl Z Kk - ) QUAS3ag ’
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382 %P1 = K ¢ 1 QUAS3N) i
e 383 NS S NL-wPL2 QUAS3NZ.
3ua NPASS = NPASS + 1 QUAS3a2
388 DO 330 MN = 1, M ) QUAS3ING
® 386 NF = NS ¢ NN QUAS3eE -~
AL} —AINF) - AINF) /7 ALNS) . QUAS IR
348 NT = NS QUAS3NT
® 389 1E_{6M) oEQ. 0) 60 TO 330 ___ouas3ag ~
350 00 320 18 = 1, KMI QUAS3aS
351 NE = _NE_ - 1R - n QUASISE
® 352 NT = NT - WP] - 18 QUAS3S) ~
353 SUM = 0.0 OUASISZ
358 NP = NF OUAS 1S
) _3s5 N2 = mPl + IR QUASISE ~
356 00 310 10 = 1, 1B QUAS3SS
— 357 ___NN_Z_NL_+ 10 __QUAS3ISE .
o 358 NP = NP » N2 - I0 OUAS3S? ~
359 310 SUA = SUM ¢ A(NN) ® AINP) — QUAS3SE
360 320 AINF) = CAINF) - SUM) 7 AINT) QUAS3SS
@ 361 330 CONTINUE QUASISC “
362 C QUAS361
363 C - - MOVE THE SOLUTIONS TO_CONTIGUOUS LOCATIONS STARTINE AT AUND) _OUAS362 _
L] ) c QUAS36? M
365 — M1 = KQRE * 1 o DUASIES
366 0O 350 NN = 1, K QUAS36E -
o _361 _ __ 00 380 MN_= 3, n . o o _ QUASI6E e _ e
368 NL = NL - QUAS367 -
369 Nl = N1 -} R QuUAS36e S S
[ ] 370 380 AINID = AINL} QUAS36S
371 350 NL = NL - NN _OUASITC —_—
372 c QUASIT) -
®_ 313 - - wRITE THE SOLUTIONS ON_TAPE o QUAS3ITZ2 . __
178 c QUASIT?
~31S _____ MRITE ININ) & _ ) . QUAS3TA . .
L] 376 NS = N1 - ) QUAS3TE 2
3171 DO 360 WN = ). M QUASITE _ —_
378 NT = NS » MN QUAS3T?
(] — 319 360 WRITE (NIN_) (A110), 10 = NT, KORE, K) . QUAS3TE 2
380 C QUASITS
——o—-38L € - - TEST IF THIS_IS THE LAST PaSS e o QUAS38C _
® 382 c QUAS38) -
383 IF ILAST) GO YO &7( QUAS3IS2
384 C QUAS3R3
@ s - "_ME_WUST_NOV MODIFY THE TRIANGULAR MATRIX Yo REFLECY TME EFFECT OF QUAS3®® o
386 c THE SOLUTIONS OBTAINED SO FAR (EQ 21) QuAS3AE
e 387 €. # ¢ NOTE..LOCATIONS A{1) TO AfNI-1) ARE NOW FREE_TO USE._ _Quas3se_ e
L 388 3 Quas3el
389 C - = CALCULATE THE NEXT YALUES OF °NEL® AND *NREM® QUAS3BnE
390 [ QUAS3BS
®__ 31 weowp .z wer e o .. __QUASI9C e e
392 XOLD = K QUAS39}
393 . MNEL z NEL -k e . __ oUAS392 o L e
o 394 NREN = NREM - K 0UAS392
395 C _ QUASI9a
396 NFOW = NREM - K + ) QUAS3IoE ¢
@®_ 397 | _IF_ X .LT. NREM) GO TO 370 e - . _._ quas39e 3 ) e “b'ﬂ’
398 LASY = .TRUF, QUAS397
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B} 399 NROW = 1 0UASI9E
800 K_ = NREM - S QUAS39S — S
%01 370 NS = 1 QUASADC
~ 802 MY = NELORD o 1 QUASAn1 _
803 [ QUASH02
apa L - - RFAD IM JHF ROMS T0 BF MODIFIFD QLA San?
80s C QUASans
%06 = 1. NREHN QUASANS - ~
807 NT = NT - ] QUASKDE
808 IF_(1B .LE, NROM)_GO YO 380 QUASAQ? _ o -
ags NS = NS ¢ NN QUASADS
a10 NT = NT « NN QUASS0S
811 380 IF (.NOT. JPASS1)GO 10 390 QUASALC
_ _%]2 NBEG = NI =~ P o 1 QuASall ™
a13 Cses SSeREAD RHS FROM NATAPE QUASeL2
_ LFL) CALL  GETTINATAPE, 1. M. AINBEG) . 1o AA2) QUASE]? e
81s NT = NT - n QUASalN -
S)a 1s_ AA2) QUASHLS
"7 IF( NOT. JPASS] ) 60 TO a00 QUASA1E -
- _818 _ NT = MY & M B Quasall . _
a9 NN S NN SN QUASALS
o __ %20 800 NP = N} - ) . QUASS]S o
a %21 NF S NT - 1 - KM QUASHe2C -
822 NN = NN - KOLD QUASS21] .
823 DO 820 MN = 1, M QUASSE22
o 828 N2 = NF - L _QUAS82 o
“2s NA = NP ¢ NN QUASA22 -~
.26 NB = NA_ S __ Quass2:t o oa
™ 827 SUN = 0.0 QUASA2¢e
628 00 810 JO = }, XOLL QuUASe2]
829 SUM = SUM ¢ A(N2) * AINA) QUASA2E
o 830 N2 = N2 ¢ 1 e QUASA2S o
(33} 810 NA = NA + QUASA3IC
. a32 . N2 =N2ewM -1 e auASAan) o
2 433 820 ACN2) = AIN2) - SUNM QUASe3?2 b
a3a [4 QUASHN3Y
%35 C - - WRITE THE MODIFIED ROW ON VAPE OF CONDENSE THE ROW QUASAIA
C __ 43¢ € . o _ e o QUASA3: _ .
837 NL S NT - W + 1 QUASH3E
o 838 ___1F (1B _+6E. NROW) €0 TO &30 . _GUASa3Y _ o o
o) 439 NF = NL - KP1 oUASATE -
8440 NNl = NF - NS ¢ } QUASA3S
[TF} NN2 = NT = NL ¢ 1 QUASHNAQ
O__ . &2 ___CALL__SAVEINOUT, &, NN, NN}, AUNS), NN2, AINLD) . QUASa®sy . . Y
%33 GO TO &S0 QUASHNZ
- hhh) __830 NF = NL - kOLD el N __QUASSEs? - - I
@) 845 DO &40 MN = NL, NT QUASANA 2
LY} AINF) = AUNN) QUASANE
ay? 880 NF = NF + | QUASANE
- W88 aS50_CONTINUE e _ QUASAsT e o -
ax9 C*%s 9481F 1ST TIME THRU BACK SOLN.SWITCH TAPES SO THAT FT WHICH HAS THEQUASANE
850 _ _ __Cess ##e0RIGINAL_ TPAPEZOIDAL_MATRIX ON IT BECOME NATAPE_AND IS_NOT _TO _ QUASANS . _ o
451 Coss ¢¢oTAPE PART IN ALTERNATING SHRINKING MATRICES. NATAPE BECOMES MT QUASKSC -
- 452 __L*%¢ #s9AND THIS NOW DOES JTHE ALTERNATING WITH NOUT, GUASAS] _
853 1F { NOT, JPASS] ) GO T0 %60 QUASAS; o
45 NTEMP = M1 X __ QUASAS? I
uss MT = NATAPL QUASUSA ’
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- — _— _ e e . _
¥ss NATAPE = NTEMP QUASASS R
L ST ___JPASS1Z JFALSE.. . e e _ ___QUASNSE __ - _ e
¥s8 REWIND NATAPE QUASAS?
as9 860 REWIND MT____ __ Quasase L e
e a6p RENIND NOUT OQUASASS ~
861 [ QUASAAL
.62 C - - SWITCH THE TAPES QUASAG]
] 363 G e _ ___Quasas2 . _ _ _ , ™
son NY = w1 QUASA6
865 . AT = wouU ___ ___ L QUASESN _
e a6t NOUT = NT QUASasS -~
467 c QUASA&E
268 C - - LOOP BACK THRU THE SOLUTION Quasas?
L) 269 c __ouasaes ~
a70 NL = NF OUASASS
.71 - 60 Y0 300 . — QUASATC _ .
® 872 c oUASAaT] -~
813 C_- - SYARY 10 MRAP IT WP __OuasSe?2
a7a c ouUASaT3
e ars_ 8470 REVIND NIN _QUASNTS _n
373 N2 =N QUASATS
a7 c auasa?e .
[ 878 € ® & NOTE.. AT THIS POINT ALL LOCATIONS A1) THRU A(KORE) ARE FREE OUASAT? )
819 c oUASATE
480 DO %90 1B = 1, NPASS QUASATS .
® el __READ_aNmNY_ X QUASA8Q _— _
a82 Nl 2 N2 - K &1 OuASan) =
oL _%83_ WS = Nl ___ oL — QUASAS; . _ ™
® a8a NT = N2 QUASan3
485 < __OUASans -
.86 C - - READ IN THE SOLUTIONS QUASAsE
®_ 1 o QUASaBE _ .M
¥ss DO %80 10 = 1, QuASas?
a8y CALL GETY(NIN, 1, X, AINSI, 1, AA2) QuUASase —,
o s 90 NT Z NT ¢ N QuUASass )
491 480 NS = NS s N QuASasL
492 %90 N2 = NI - 1 QUASE9)
o 493 c . QUASE92 J
w9on € -=- REWIND ALL INPUT TAPES QUASA9 )
895 RENIND NIN e . QUASHSS . o S
[ %96 RENIND M7 OUASA9S 2
897 REMIND NOUT _AUASS9E
XY € - - WRITE THE SOLUTIONS ON TAPE QUASH9?
[ ] 499 c L _ QUASH9L _ - __d
500 NT = 0 QUASAH9S
501 00 500 10 = Qo™ . QUASSOC — _ _ _
o 502 NS = NT + | QUASSN} <
503 NT = NT ¢+ N QUASSD2
S8 S00 CALL SAVE(NW, 1, N, N, AINS), 1, AA2) QUASS0)
® 508 € __see _IF JAPE WAS NEVER SMITCHED 17 WMOULD AE FOOLISH TQ SHMITCH BACH QUASSOY _ _ ~
s06 IF(JPASSII60 TO SIC QUASSOE
_507__ c e QUASSQE ——
® soe Ces¢  eesSUITCH TAPES QUASSD) -
509 Coee ses RAPEZQIDAL MATRIX ___OUASSNE
510 C#ss SOONATAPE WILL HAVE NOTHING USEFUL ON IV. QUASSOS ;!].
° 511 NIEMP = NATAPE S QUASSAC o ____ L
512 NATAPE = M7 QUASS1)
@
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w"
e - — e —_—— . -
513 MT = NTEMP QUASS1Z _
a 514 REWIND NATIAPE _ ___ _  _ . . e e - . _QUASS13 } o
515 510 IF( .NOT. LASTRSIGC TO 150 QUASSIA
518 520 REMIND LYAPE I QUASS1E ———
L] 517 REWIND MT QUASS1E
SI1A NRED = Q0 QuUASS1]
519 DO 540 I=1,NLCNT QUASSIE
e s20 READ(LYAPEIXREAD _ . QUASS51S R o B _ o~
521 530 CONTINUE QUASS2C
522 KRED = KRED ¢ KREAD __ __ __  _ _ _ QUASS2] _ h L
e 523 WREAD = KREAD ¢ ¢ N - KRED ~ 1) QUASS52: -~
528 = QASS2?
525 540 READILTAPE) QUAS524
® 526 DO 550 NROM = 1aND QUASS2¢E ~
527 CALL GETTIMT, 2, ICNT, A1}, 1, AA2) QUASS526
528 S50 CALL SAVEILTAPE, 4o ICNT, ICNT, A, 1., AA2) QUASS2]
® 529 3 ouASS2e ~
530 C__ees _ DFWIND ALL FILES EXCEPY THE CUTPUTY FILE  NM QUASS2S
$31 REWIND LTAPE QUASS3C
o 532 REMIND NI —_—— o QUASSI ~
533 REWIND MM QUASS532
S38 — _BEWIND NO —— . S QUASS3) .
® 535 REWIND NAT QUASS3A -
536 14 RHSTAP oNE. D ) REMIND RHSTAP QUASS3S —_—
537 CALL TINEV(AA2) QUASS53E
[ ] 538 MD = MTOTAL o o } o o __QuAasss? o B -~
539 88 = (AAZ - AA1) 7 60. QUASS3E o
580 WRITES6,S6OIN,N,MTOTAL,B8 _ _ _  QUASS3§ o i 3
® Sal S60 FORNAT (SHOTHE IS5, 2H X 15, 12H PATRIX WITH Ta, 35% RIGHT SIDES WAQUASSSC s
582 IS SOLVED DJRECTILY IN F8.3, 9H MINUTES. ) QUASSE ) _
S43 S70 CONTINUE QUASSN -
@®_  ses_ REWWRN _ L quasse? o "
Sas END ouAssan
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[ ] T - B S 0 - - = T - 4
®_ - ~ L I I
e T B . Tt/ o7 T T T T T T T T T T T T
® o . s o e . _ -
." - - T T T T T - - T T T T e e s = T T —_‘——/
T T 4
.,,- - - o . oL N o o _ . [ ,___fr;'J‘
« -7 . o ST T i - o T



- 1 —FUNCTION _ RMAX NLe Xa Y, THAX) /MA
2 c RMAXGOZ
3 D INENS ION XUNL)s YUNL) RRAXOD Y
~ . RMAXDON
5. ID = 3 _RMAXORE
6 11 = NLs2 RMAXCOE
O 1 13 = 11 « Ip RMAXO0]
[ R1 = SORTA(X(I1)-X11300e2 o (viT1)-vE1)resn2) RMAXCO®
9 R2 = SQRTAMXATINI-XALID092 o (YUI3)-Y(1D)e82) _ _RmAXODS
g 10 IF tR2 .67, R1) 60O VO 20 RMAXODIC
i1 [ RRAXD1]
12 R3 = R1 RMAXO1:
o 13 13 =13 RMAXDLY .
18 I0 = -10 RMAXQ] A
15 [4 RMAXOLS
g 16 210 RY = R2 RMAXDY ¢
17 R2 = R3 RMAXO0}1]
18 20 I3 = I3 « 1D RMAXQDE
(] 19 RY ML“Z.LLVUI'.:ULU“Z’ —_RMAXD19
20 IF (R3 .67. R2) 60 TO 10 RRAXD2C
21 ¢ i RMAXQ2)
o 22 C CALCULATE ANGLES RMAXO02:Z
23 12 = 13 - 1n _BMAX02?
26 11 = 12 - 10 RMAXD2 4
(o] 25 V1 = ARSINCAYIIL)-Y01D)/R1) e LLLY {173 —
26 V2 = ARSINUOYIIZ2)=YE1 D) /R2) RMAYO02¢ ~
27 13 = ARSINCAY(ISI-Y(1))/R) RMAX027 S
(@] 28 c RMAXD2S
29 € CALCULATE WAXIMUN RADJUS ¢CHORD) REAXQ2S
30 12 =12 - 11 RMAXDSC
O o ¥3 =13 - 11 _ e RMAXO03]
32 A3 = T2eT3e173 = 712) RMAXOY:
_33_ R2 = R2 - R) AMAXp3? o
(@) 38 R = R3 - R1 RMAXDS S
35 Al = (R3eJ2 - R2eTi)zAz RRaNGLYE
36 A2 = (R2%73%42 - RieT2e921/7A3 RMAXOSE
o 37 c e o B RMAX03)
38 c RMAXQS e
—— 3% __RMAX = -0,25ea2ee2.) + R o RMAXD3S L
C 80 THMAX = -0.5¢42/81 + 71 RMAXOAT
_a1 c RMAXDS ]
42 RETURN RMAXOR;
o a3 Ewo_ e RMAXDN3 .
C
o__ — _ ~ —— _
o—— .
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~ - A _____SUBRPQUTINE SOLVEIN, M, ISIZE, 1SOL) e ___ __ __soLvO0} o Lo
2 C SoLvOnN:
3 C . e L soLvaor __ __ _____ _ e oo
~ . € THIS ROUTINE OBTAINS WHE SIGMA SCLUTIONS soLvane
5 £ FROM FYVTHFR OUAST 10R FUTSOL ) soLYons
6 C soLvooe -
M 1 _C_NMAREA_MUST BE DINENSIOND EQUAL TO Imax. . ___soLvon? e Ll . _
s € 70 CHANGE THIS, BOTH MIST RE COMPILED, soLvone
—9____ € _THE CURREAMT_ARRAY SIZE IS GIVEN BY soLyons - I —
-~ 10 € ISIZE. AN INPUT VARIARLE. soLvol¢
11 £ (Y TR T VB
12 c SOLYO1;
L] i3 COMMON /SPACER/ MNAREAL11813) soL w01 ~
18 C soLvO1e
15 DIMENSION A(10}o1000. SIGUAND.12) SOLNO1E -
® 16 c SOLYO1 €
A7 IQUIHLE—MMMLLh_ummmmml_—SMMLL
18 ¢ soLvale -
o 12 c E3s 1FILEG. IFILES, SOLYO1S
20 1 IFMEG, IFILE?. IFILED, IFILE9., IFIL10. SOLY02¢
21 2 if o IEIL1S S01L¥021 ~ —a
o 22 3 o1FIL16, IFIL1T7, IFIL1B, IFIL19, IFIL20 soLvD22 -~
23 £ —SoLwn2
28 c SOLVO24 .
o 2s_ IF_(JSOL_,EQ. 2) 60 70 70 soLvg2s _
26 LLEE | soLvD2¢ 2
21 CALL TIMEYAT) soLyn21 _®_ -
0 28 10 IF (1soL .NF. 0) &0 TO 30 SOLV02e
29 [ 4 0L y¥Q2¢ — —
30 15 CONTINUE SoLvO3C .
o 31 € o SOLV03) o
32 WRITE(6,200 1 SOLvD32
33 20 FORMAT(1HD, *SOLVIY TINE = *4 £9,3, * SECOMDS.®) SOLYDS3 - ..
[ 30 [ SOLVO3A -
35 CALL S 9. E1LEL. S0LYOSS -
36 1 TFILE2, IFIL1A, ESD) SoLVOY¢ .
o 37 CALL TIMEW(T) L S0LYE3) . )
38 WRITE(6,20) 1 soLvase
39 RETURN e SOLVOSS__ X
(-] a0 [ soLvoac »;
81 i S01. %0812
a2 30 WRITE(6.80) T soLvOs2 i
o _a3 CALL __QUASICWNKAREA, WoMM, ISIZE, IFILE9s 1FILED, IFILEZs ____soLvoey ____ e e —
an 1 IFILE3, IFIL18, IFIL1S, IFILEN,E50) soLvcan
as CALL TIMEVAYY soLvons_ e
(&) a6 VRITE(6.840) T soLvONE -
a7 80 FORMAT(]HO, *QUAST TIME = *, F9,3,°SECONDS.") SOLYON]
) RETURN soLvCee
U A9 [ o SOLYCYS -
S0 SO WRITE (6,600 ISIZE. IMAX soLvase
51 60_FORMAY (1H1, °ISIZE = *,IS,* 700 SWALL. SEV _EQUAL 70 IMAX €°, __soLwveSi_ —
- 52 1 15, 1)y SOLVOS ; -
53 C SO0L¥NS?
58 c SOLVOS A ¢
e 5% IF _t1S]2E .GE. IMAX) 6Q TO _JaQ — o __SOLVvDSE e _——-‘;]’
56 IS12€ = IMax soLvese




~ - — o - —_ e
57 60 10 10 SOLVOS?
n 58 c SOLY0SE
59 c SOLVOSS
60 < SOLYD6L -
(g 61 C THIS IS A DUMNY ROUTIM VO USE MISY (MIS2) SoLVD6]
62 € FOR SOLYING TME VORTEX DISTRIRUTIONS SOLY062
63 C SOLY0S6?
O P C___A-ARRAY STORED ON JFIL10 C(THE FIRSY OF TW0 RECORDS) SOLVO6A ~
65 [ SOLYO6®
66 _ _GC_RHS STORED ON IFILEW SOLY066
» 61 C SOLYE6T -~
[ C _SIGMAS SAVED ON _IF18 e
69 [ SOLV06S
] 70 4 soL¥O7C -
71 70 NPAX = 101 SOLVO7)
72 . mp =12 soLY0?1
(] 73 IF18:  IFILIN [TIXT1 2] -
78 REWIND IFILAD S0LYQRT2
75 REVIND IFILES sSoLVO7?
(2] 16 _ . REVIND IFLY soLva?rs "N
77 1IF (N LE. NMAX) 60 1O 90 SOLVO76
78 _ VRITE(6,80) Ny NMAX SOLV07? S
2] 79 80 FORMAT(IHO,*THE SIZE OF ARRAY (°,15,°) EXCEEDS LINIT OF °, IN) soLvQoTe -
8g 60 10 15 SOLYO0TS
81 SoLvoscC
o 82 90 CONTINUE o SOLvO8] =
83 SoLvO8: =
88 0D = 1.0 sovvo8y e
-] 8s C SOLvYOAaN
86 C__READ IN A-ARRAY IR LE —
87 00 100 1 = 1.N SOLVOBE _
-} 1) READUIFILIO)  §ART . JDeJZ1,N)D SOLY0817 3
89 100 READ ¢IFIL10D soLvaae
90 € e SOLVO8S _ o
- 91 C READ IN RHS IN SI6 ARRAY SOLY0Se >
_92 READ ¢ IFILES ) MRKS S$S0LVQ9C —_ —_—
93 DO 110 K = 1,.m SOLV091
[ -] 9% _ 110 READUIFILEN)  (SIGUI oKD ,I=1,N) SOLVD9?2 B
(13 [ SOLV09?
96 c o L ___SOLY09M
Q 97 CALL MIS2(A, N, NMAX, SIE, W, WD, NERR, D) SOLV09S -
98 C SOLYQ9¢E
99 WRITE 16,1200 NERR SOLV09?
o 100 _ 120 _FORMATUIHC,*ON_RETLRN_FROM MIS2, NERR = *, 12) o SOLVO9E e -
101 [3 SOLYO09Y
102 C _SAVE S16MAS - o sotviec _ S
(o] 103 DO 130 J = 1.M soLV101 -
108 130 MRIVECIFL®) (SIG€Iaudds 1-D1oN) SOLY102
108 RETURN SOLV10?
© 106 C _ e o o _SOLV1OA i
107 [ SOLY10S
108 ___1sD_STOP _ S o _SOLV10¢ o
- 109 END soLving




———- - 1. . _SUBRGUTINE SOLVIT (A, ADs MDs KCo NIy MM, NOy NWy 9} __ _ SLYTQO1 N o
2 C SLVT002
3 (= e _ - stywor. . . _ e
~ L] [+ ety $88/ SeESEes 609 o [ 12 V] L4 SLvTpoe
LY C 2 2 * /9 ] » 9 *_/e 29009% SA¥YION®
- [} C [ X1 T I TY T LIV . e . * /8 Aees L Y SLVYYCOéE
N A - . % - _ L L s ® __ __ _®ees___ _SL¥YIDO1 . o - e e
8 C »* /098 L L 98 A1z * * sLyIg0e
- 9 e .. o B N —_ SLVYIDOS .- o
10 c DIFECT MATRINX SOLUTY JIOAWN sLyTO1C
11 c SLYTNY)
12 3 WRIVYEN BY J. L. HESS & PROGRAMMED BY T. N, RIDDELL sLvTo12
o 13 _SewTn1?
18 DIMENSION A ¢ XD ) sLyTO1R
1S ¢ o S1¥Eg1s
~ 16 LOGICAL LAST SLYTD1¢
A7 c SLYINt?
18 CALL TIMEVIAAL) SLVTOle
o 1% IFC_AA)L o£Qe Do ) CALL TSETY SLYT0RS
20 "R SLYT02¢C
4 L SLYIQ21
o 22 KORE = KD SLYT022
23 SN e SLYI02Y —
2% IF (MAXOU3 @ NPM, M ® N) .6T, KORF) RETURN 1 SLVT024
§) 2s wY = ww__ - SLY1028 _ . A
26 REVIND MT SLVTQ2¢ w
27 WIN_= N e o sevic2l 8
(w} 28 REWIND NIN sLvre2e
29 NG SLVIQ2S
30 REVIND NOUT SLVTO3C
o 31 MPLl = M e} e SLVYTO3)
32 NN =N SLVT032
33 NEL_= NPM SLYT03?
@) 38 3 SLYTO3a
35 € = = CAMCULATE THE WAXIPUM NQ, OF ROWS. "N° SLYTQR3S
36 c SLYTO3E
] 3T 10 X = EMORE - NEL) / NEL __ SLYTE3)
38 3 stvvo3le
39 € - - VESY 10 SEE_IF_THE REST OF THE MATRIX WILL FIV IN CCRE _SLYTO3S .
C %0 C sLvTosc
Al LASY = K .GF. NN SLYTIQ81] -
.2 IF C(LAST) K = WM SLYTONZ
O__ &3 ¢ _ e o _sLvTONl o .
" C - = READ °*K* ROWS OF THE AUGMENTED *A° WATRIX
a5 c 5
e} a6 20 Y = 0 T T SLYTONE
a7 DO 30 JB = 2, & SLYICN)
. a8 NS = NT ¢ 1 sLYTOsE
- [X) ____NT_ = NV + NEL e SLYTQSS —_— —
s0 30 CALL GETTININ, }o NEL, AINS), 1., AA2) SLYTOSC
51 (4 S R Y X 2 [ 3 8 e
52 € - - CHECK To SEE IF WE WERE UNMLUCKY ENOUGH TO END UP WITH ONLY ONE RONSLVTQS:
53 c SLYIOS?
58 IF (% .EQ. 1) 60 TC 90 SLVTICSA
~e— 55 _ ___ ¢ R e L SLYTDSE _ o N ) [
56 € - °K' IS GREATEP THAM *1° SO WE CAN START THME TRIANGULLARIZATION SLVTOSe




b4 - == R— w—' TR 1 AN - - --
(g
s7 c SLYT0S?
9] sa MELPL = NFL o ) SLYTnSe
59 NS = - NEL SLVYT0SS
[11] MELP2 = MFIPY o } SLYTIO06C _
N 61 c SLVTO61
£2 C - =FORN YHE °*IRAPEZOINAL ® ARRAY 181 SALNINg2
63 c SLVYT06? -
(a) Py _Doan IR 3 2. K SLYTO&A
'Y NP = NELP2 - IB SLVT06¢
/1) MS = NS ¢ NELP) SLYIC66
O o7 NT = NS SLYT067 -
68 DO 80 10 = YB. K IXA Y
69 NT = NT * NFL SLVYTO6S
g 10 _NN = NT sLYIOTE -
71 NB = NS sLVY071 '
— 12 = (-AINTI) /2 AUNS) SLYTIN?2
g 73 DO 840 NF = 2, NP SLYT07) -
18 MN S HMN ¢ ) SLYIN2S
7% NP = NB ¢ 1 SLYT0TS -
2] oT6_ a0 AIRM) 5 AAMN) o AINT) & AUNBY SLYINTE o
77 IF (LAST) 60 TO 90 SLY1077
18 _ c SLVI078
] 79 € - - WRITE THE *TRAPE20JDAL® NATRIX ON TAPE sLY107S o
_80 C SLYTINAL
81 NT =0 SLV1081 -
(] _82 NP = NEL e L __sLvi0N82 __
83 NS = - NEL sLVT082 e
ss DO 50 10 = 2, & o ___sLvioss S - S
o (13 NS = NS ¢ NELP] SLYTO8S
8¢ NT = NT_ e NEL SLYT08E
87 CALL SAVEIMT, 2, M, NP, AINS), 1, AA2) SLYT087
® 88 SO NP = NP - 1) - e sLvvose o .z
89 NP = NP - W . SLVT08S
.80 NS = KORE - NEL ¢ 1 _____sLv109¢C
[ 91 [ SLV1091 2
92 € - - READ _ANOTHER ROW sLY1092
93 c SLYTQ93
o N DO 80 10 = 1, NP SLVTI09Y »;
95 CALL GETTININ, 1, NEL, AINS), 1, AA2) SLVT09§
- % _C __SLvio9e _
o 97 C - - MODIFY THIS ROW BY THE °TRAPEZOTCAL® ARRAY SLVT097 J
98 [ sLY1Q9¢
99 NT =1 SLYT096
@o_ 100 __MN_= NS o e . __swwvwoCc I
101 D0 70 I8 = 1, K SLYT10)
102 NB = NT _ SLVT102 e _ .
® 103 NF = MN ¢ | SLVT102 2
108 A(MN) = (-A(WN)) 7 AINT) SLYT100
108 DO 60 NN = NF, KORE SLYT10S
@ 106 NB = NB ¢ ) e L __sLw1106 L o
107 60 A(NND = AINND * AINN) ® AINB) SLYT107
108 _ NN = NF e _ __sLvyri0® o o
(] 109 70 NT = NT + KELP} SLYT10S -
110 [ _SLVILIC
111 € - - MRITE THE MODIFIED ROW ON TAPE SLVT11) K
4} 112 c_ ) L siemr: : U
113 NNl = KORE - N ¢ 1 SLVT112 °
) — - T T - T/ T/ T s s T -~
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) 80 CALL SAVEINOUT, 1, NN1, NN1. ACPND, 1, A22) SLVYTIL1A
-~ 115 _REWIND NOUT _ e _sLyns o . B .
116 REWIND NIN SLVT11¢
117 c e e — s\ o _ o
~ 118 C - = SVITCH THE TAPES SLYT1te
119 C SLyilts
120 NT = NIN sLYT12¢C N
o) d21 . _ MIN = NOUT _ . _ . Y 1X ' 172 B oo - ~
122 NOUT = NT SLVT12:
123 € e ———— . s\wm2: _ o -
-~ 128 € - - RE-CALCULATE ROV LENGTH AND LOOP PACK sLYT12a
12S. C SA¥y12¢c
126 NEL = NEL - K SLYT12¢
L] 127 NN = -n SLW1N27 N -
128 60 10 10 SLYT128
129 c SLYT12S N
] 130 € - - REVIND ALL TVAPES SLYT13C
131 C SL¥Y¥TI1Y2
132 90 REVIND MmT SLVT132 -
[ 133 RENIND MIM SLYTIRY o
13 REWIND NOUT SLYTL3s
135 c o SLYERAE — .
L] 136 € - ~ CONDENSE THE MATRIX SLYT Y
137 c SLy11Y? —_
138 NN = NEL SLYT)3e
® 139 NL = WEL ¢ ) e SLYY1YS —
180 IF ¢K .£0. 1) 60 70 110 styTiag ~
183 NS = 1 SLYTIN) — —— &
e 182 NT = NEL SLYT)eZ
143 S 2. SLYTIe? -
108 NS = NS + NELP) SLYT1ea
._m_ns~_~~*_g;nt_o_n_n_ — SLYTINE . -
146 00 100 10 = NS, NV sLVT1ae
187 AINL) = AG]0) SLVT1NT _—
o 188 100 KL = NL + ) sLYTINg
189 A10 M1 = KQRE - K & M s 3 SLYT1a¢
150 c SLYT1SC
® 15 C - - THERE, WOW_WE CAM_STARTY THE BACK-SOLUTION SLYTIS) -
152 € ¢ * NOTE..TME FIRST AVATLABLE LOCATION FOR THE SOLUTIONS Is AINID SLVT1S;
153 c e i SLYT]152 -
® 158 NREM = N SLVYT1Sa -
155 = SLYY)SE
156 LAST = K EQ. N SLYT1%S¢
L+ 157 NPASS_= @ e SLVI1S? ) - B
158 c SLVT1S¢e
159 c - - SOLVE_FOR_FHE ANSWERS CORRESPONDING Tg °k* RONS SLYT1SS _ — S
(4] 160 c SLVTI6C
161 120 81 =g ~ 3 SLYT161}
162 KP1 = N s ) SLVT16:
@) 163 z - np) . SLYT16)
168 NPASS = NPASS + | SLYT160
i 165 00 150 MM = 3, p e o SLVYTLEE e
(&) 166 NF = NS & NN SLVYT16¢
- 167 AINF) = AINF) 7 ALAS) SLYTI1613
168 NT = NS SLVT16¢ .,:].
o 169 —— —LF_tKM1_oEQ._0O) 60 10O 150 — SLyvies s
170 00 140 1B = 1, KM} SLYTI7C

—_—
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171 NF 2 NF - Ip - M SLVYT17}
& 112 __ _____NTz.NT - WP - IP - e __St¥U17z . Ll _ -
173 SUM = 0.0 SLVT172
178 NP = NE e . . —SLYmRTN_ I C— e
e 175 N2 = MP1 4+ TR SLVT17S
176 DO 130 JI0 = 1. IR SLYTILTE
177 NN = NT ¢ 10 SLYT177
® 178 NP_Z NP o N2 =10 _ _ _ _ _ . . sLvywre . _ -
179 130 SUM = SUM + AINN) % AINP) SLYT17S
180 180 ANF) = (AINF) = _SWH) / AINT) _ SLYT18C_ o
o 181 150 CONTINUE SLYT18] ~
182 c SLYY182
183 € = = MOVE THE SOLUTIONS TO CONTIGUOUS LOCATIONS STARTINE AV AIND) BYRICH
® 184 c SLVT180 ~
185 N1l = KORE + 1 SLVYT18S
_186 DO _170 NN = 1. X SLYT118¢
® 187 DO 160 MN = 1, ® sLvYT187 -
188 ML S NL - ) SLYT188
189 N1 = N3 -1 SLVT18S
®__ 190 160 AINR) = AtNL) stvyrioc P |
191 170 WL = NL - NN SLYT19]
192 c _SLV¥T192
® 193 € - - WRITE THE SOLUTIONS ON TAPE SLYT19? -~
19% c SLYT194
195 WRITE (NIN) X SLVYT19S
o 196 NS = N1 -] SLVT19¢ e "
197 DO 180 WN = 1, W stvii19) "
198 MY = NS * NN SLYT19e . &
® 199 180 WRITE (NIN ) (A(I0), 10 = NT., RORE, M) SLVT195 h
200 c . sLY120¢C
201 € - ~ TEST IF THIS IS THE LAST PASS sLv1201
® 202 c ___SLv1202 L 2
203 TF (LAST) 60 70 26¢ SLvT203
204 ¢ SLYT204 o
o 208 C - - VE MUST NOW MODIFY THE TRIANGULAR MATRIX VO REFLECT THE EFFECT OF SLVT20E 2
206 c THE SOLUTIONS OBTAINED SO FAR (EQ 21) SLY120¢
207 C ® & NOTE..LOCATIONS A(1} TO AINL-11 ARE NOW FREE TO USE SLY1207
o 208 c e . . SLYT208 )
- 269 C = - CALCULATE THE NEXT VALUES OF SNEL® AND "NREW® SLV120%
210 _c . e o _SLwv21¢C o _ .
[ ] 211 NELOLD = NEL SLVT211 <4
212 XOLD = X SLVI212
213 NEL = NEL - K sLvT212
®_ 218 NREM = NREW - K__ Swvr2as ™ |
215 3 - sLVia21e
216 €338% CALCULATE NEW Ko B _AND C (REAL) WILL ALWAYS BE INTEGERS. sLVT23e ~ e
@ 217 [ K WILL BE CALCULATED REAL AND TRUNCATED - - GOOD. sLYT217 J
218 /3 sLyi21e
219 B =1+ 20m sLVi21s
® 220 C = 28(KOLD®(N+]1) - KORE) sLYr22¢ . S &
221 K 2 (-8 ¢ SORTIB®#z - §8C1)/2.0 sLvv221
. 222 ___NROW_=_MREM_- K + | . e sLvy22: _ I . S
e 223 IF (K .LT. NREM) GO TO 190 sLVT22) ~
22 LASY = .TRUE. SLYY224
225 ROV = 1 sLvr22¢ ¢
©_ 226 _ __x.:zwNege o L siwt2zze _ _ I e
227 190 NS = 1 SLv1227 '
[ S I - T T T o - T - e T



S rorts ol wen

®__ e e , -~
& - T/ TTomTmTT ot o B - - - -
228 NT T NELOLOD + } SLVY22¢ -~
& 229 € I __SLVT22% . __
230 € ~ - READ IN THE RONS TC BE MODIFIED sLvr23C
231 c e . e swvi23y ~ -
o 232 DO 250 1B = 1, NREFN SLYT23;
233 _ NI = NT -} SLyr2t1
238 IF 1IB .LE. NRON) €0 TO 2nQ SLYT23e _
L 235 NS Z_NS ¢ NN . e __SL¥T23:c S -—
236 NT = NT o NN SLYT23¢
237 _ 200 CALL GETTUMI. 2, Mo AINS)e la AA2) o e SAWI1231 e
® 238 NP = NI - 1 sLvv23e
239 = - - SLY¥Y23S
280 NN = NN - XOLD sLvTaec -~
o 281 DO 220 MN = 1, & SLNT281
242 N2 = NF SLYT282
283 NA = NP * MN SLYT2a82 — -
e 24y NE = NA SLVT280
285 SUM = 0.0 SLYT28¢
246 Do 210 10 = 1, KoOLC sLyvaee -
o 281 SUM = SUM o AINZ) ¢ ACNA) SLY1293]
248 N2 = N2 ¢ ) sLvi2ee
249 210 s . SLYI2a¢
o 250 N2 = N2 ¢ WM - ] sLv12sC ~
251 220 ALN2Y = AIN2) - SHip SLX12%)
252 C SLYTI2S4
o 253 € - - WRITE THE MODIFIEC ROW ON_TAPE_OR_CONDENSE THE RON ____SLwv2sy ~
250 c SLYT254
258 ML = NT - n e ) SLYT25¢ ——
o 256 IF 1IB .GE. NFOW) €0 10 230 SLVT25¢ -
257 ME = NL - KP) SL¥1251 S
258 NNl = NF =~ NS ¢ ) SLVT2%5¢e
] 259 NNZ_ = NT_ - NI e 1 _ SLVI25§ — IR
260 CALL SAVEINOUT, 8, NN, NN], AINS)Y, NN2, AINL)) SLVT26(
261 60 _T0 250 SLYT261 —
L ] 262 230 NF = NL - KOLD SLYT262 ’
263 DO 280 MN - ML, NI SEYY262
268 AINF) = A(MNN) SLVT264
® 265 _ _2%0 NF = NF s ) o o SLVT26S __
266 250 CONTENUE sLYT26¢
267 REVIND MT L _ _SLvi261 _ .,
® 268 REWIND NOUT SLYT26e Y
269 c SLYI1266
270 C ~ = SWITCH THE TAPES SLYT27C
o 2n < e o e _oSW¥Y2ZWLY R
272 NY = 1 SLVYT272
273 Y = NOYY o __SsLwyy2yy. ~ o o
o 278 NOUT = NT SLVT27e -
215 c SLYT27%
276 € = = LOOFP BACK THRU THE SOLUTION SLVYTI27¢
® 211 c —_ ) ——— N _SLYT271 - . —
278 NL = NF SLVTI27¢
279 _60 Y0 120 . e __Skwry2rs . . o ..
e 280 c sLvtzac -~
281 € -~ - START 10 WRAP 1T UP SLYT128]
282 c SLVTI2R: *
o 283 260 REVIND NIN . o _— o __stvtrasa _ -l -.;J-
288 N2 = N SLvYT2R8 I
285 c sLviass
® 28 C * * NOTE.. AT IH1S POINT ALL LOCATIONS A1) _THRU A{KORE) ARE_FREE _ _ SL¥T20¢ _©
287 C SLVYT2R? J S
®



- 290 NL = N¢ = R o ) SLMICOL - . .
291 NS = N1 SLVT29)
n__ 292 N = N2 } - . __.SL¥T292_ _ L
293 C SLV1292
o 29% ____C - - READ_IN_THE SOLUTICNS — e oo L .. SL¥T201 B . e
" 295 c SLV120¢
296 DO 270 10 = 1. M SLYY29¢
297 NM S NF - NS ¢ 1 SLYT1297 -
L) 298 __CALL__GETTININs LeWty AINS)e_ L, AA2) . sLvr2os o ) I,
299 NT = NT o & SLVT295
S {1 210 NS = NS o N e e sLv 3o _ o ___ . . . _ . m
- 301 280 N2 = NI - 1 SLYT1301
3n2 [ o SLYTANZ
303 C - - MRITE THE SOLUTIONS ON TAPE SLvv30?
® 8 C__ s SLVT304 e e =
308 NT = O sLvT30¢
__306 D 2 1. M SLYY306
) 307 NS = NT » 1 sSLvT30? -
308 N1 = NI o N SLYY308
309 290 CALL SAVEINY, 1, Rhe N, AINS), 1, AA2) SLYT30$ -
®__ o SLYT3)C e
11 CALL TINEVIAA) SLVT311
312 BB_= (AA2 - AAl) / 60. SLYI3d: o
® 313 WRITE (6.300) N, N, M, BB SLVT31Y -
318 300 FORMAT (SMOTHE IS, 2H X IS, 12W FATRIX WITH I8, 35¢ RIGHT SIDES WASLVY3IN
315 1S SOLVED OIRECTLY IN F8.3, 9H MINUTES. ) SLYT3LS
® 316 RETURN . SLYT31¢ e _ .=
317 END sSLYT3IN)
. .
ha-=—d & - — il e —— ; _
| (o] 1 SUBROUTINE TIMEVATY . — - U - R,
2 120.0
3 RETURM -
o [} END
w—__ T R oL e e
8 -
< 1 SURROQUIINE YSFIY ——
2 RETURN -
- 3 END - —
- _ I
L)
. W ole
L 1 SUBRQUYIME  YYPE S1600D, IBAD) JYPEQN] e e —
2 c TYPEQDZ
3 [ 1YPEQO I
| - ) WRITE(6,10) 16000, IBAD TYPEQOA -
-1 10 F . A TYPE *. Y12, 1YPFONS
6 1 * CARDs, HOVEVER A TYPE °,12, * CARD WAS FOUND.®/1H0, TYPEDOE
o 1 2 *CHECK OVER THE INPUT DATA_CARD SEQUENCE FOR °*,  IYPEOD?Y . _ ___ . -
) 3 *COMPATIRILITY WITH DESIPED OPTIONS.®) TYYPECOE
9 C - — - e ______1YPEDDS __ R S
v 10 c TYPECIC -
11 20 NRITE 16.30) 1YPERLL
. 12 30 FORMAT (1HO, °BECAUSE OF THE ABOVE ERROR, THIS RUN 1S TERMINATED *)VYPED1Z
- 13 < YYPEOL L -
18 stop TYPEQLR
A5 END e . ____TYPEQYS . _ _ . o
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1 _SUBROUTINE WXVOFF N, M, NO. X, Y) ¥XY000} ~
2 YXY0003
3 Ole X410 ¥YU1)e AgSQ02, B(S00) ¥XY00Q22
. 1 WVXE12), VY(12), WXTU12), VYNI12) ¥XvoOOoa ~
s L nyann«
Y CONMON/ELD/ X0¢S00?, YOIS00), DSISO0), SAISOD), CALSOD), ¥XY000¢
[ J 1 1 c m L ¥XYQ001 ~
8 c vXY00D8
9 c PHALSUMDS (100, TLUL10,122 ,IND navoons
® 10 1 s ALPHAO, CNUI1D), SMDSNF(10), M1QC)0} vxvooilc -~
11 £ 1SO0)1 . CX112) ¥XYOODt )
12 COMMON /GCF/ CDISCC), CFISOD), CEISDOY, CILS00), VFISOD? VXY001:
o 13 t vxyont o~
T COMMON/RFLAG/ I10B110), INL(103, IFLE10), NLE1OD, L IFTCI0), vxvoo1e
15 1 IBNF €100, ISAVICIDY, JSA¥2110), JSAwiAtiOl. wxyonie o
@ 16 2 STITLECIO, 7), IBY, IBST, IBTOT, NEL 10T, vXvoOl€ -~
17 3 - 1IRB (10}, INMBS1INN, CHORNCIRN, IANIID ). LIFIOT ¥XYQN11
18 . +IPRB(10), IFSTL10), ISECIR0), FYITLE(1S), IPVRIIO?  v¥XYOQl®
®___ 19 _ commomscomsrfrig -~
20 c ¥XY001$§
21 c AAYQO2( L
® 22 c vXY002}) -~
23 Common SFILEIN/  TFAL. 1FA2. IFO3, IFDS, 1FNS. AXY0022 B
28 1 1F06, 1IF07, IFO8., IFO9, 1F10, ¥YXY002?
® s 2 1F01, JFQ2s_JF13, 1F18, IF)S ¥XY0020 - - _ . .ND
26 3 JIFi6, 1F17, IF18, IF19, 1F20 VXY0025 -
27 REVIND _1FO1 L vXY002¢ R
® 28 REMIND 1FO02 vXY00217 ~
29 C yxvoo2e L
30 c VXY002S
® 31 C__SET SOME QUANTITVIES vXYv003C )
32 20 SAI - 0.0 VXY003]
33 €A1 = 1.0 YXY0032 o
® 38 0si = 0.0 vXY003? -
35 ¢ YXY0034
36 00 230 T = 1,N0 VXY003®
® 37 JJy = 0 o yXvYoo3e¢ . =
38 X =2 YXY00337
39 c ¥YXY0038 o
® 0 b0 160 I8 = 1,I8T07 T VXYO0U3S L
a1 IF _CJBAFEIB) LT, [) 60 To )50 yxvooec .
42 [ ¥Xvyoos
® .3 C _COUNTER FOR ELEMENT GEOWETRY YXYO0ON2 e -
" J = INLITR)Y - VXYooa3
as C__COUNTERS FOR A,B ARRAYS VXY00NA o o
o T3 J1 = o4 + 1 YXYOOAE ]
a7 JF_ = JJ & NLCIB) YXYQON ¢
L 1] c yxvoge?
® a9 C i IS COUNTER FOR THE CURRENT ELEMENT. ¥XYOpe o ) -
50 c vXYODRNS
_ 51 C__ZERO OUV ALB ARRAYS - B yXvoosc _ S
® 52 D0 30 JJl = JT,.JF vXY00S] -
53 AtJYE) = 0.O YXY0(5;
548 30 BiJJ1) = 0.0 ¥YXY0(CS2? H
® 1L L o o o __ __¥xvgoSa I e cwde
S6 JJ = 41 ¥XY00S*t :
@ -



i e w g —— - - - ;'
- !
- (%} FTEENTYEE] vXYCOSE
58 JY3 = JJl ¢ ] — YXYQ00S1 —_— _
[] 60 T0 SO vXY00S e
60 80 JJ3 = Y3+ ) ¥YXY00SS
61 S J=J 1 vXYO06C -
Py AQ = IRT YXYN362
_ 63 1 DLEJ), SALJD), CANJ), ISECLIBYs Al, ACe AP. BO. Bl. BC. BP) ¥YXY0062
68 Bedd ) = BLdd ) & BO ¥XYQDAA o,
65 AtJJ) = ALJJ)Y ¢ D ¥XY006¢
Ah [ o MXYOD&E
g 67 c ¥XY0061 ~
68 IF QIFSYSIR) .EQ. L) 6O 10 AQ ¥XYYOO&R
69 IF (IFSYQIIB) - 216C,70.,60 ¥XY006$
10 (4 ¥XYOQTC -
7 C FIRSY TERMS OF FIRST CROER vXY0071
12 60 AGM ) S AGJJ ) - gCFiJ) e COCUDIGAY ¥YYQQ22 o
73 BlJJ ) = BLIS ) - (CFLJ) & CDIJIISBY ¥XY0073 -
18 Af.003) S ALY o ([ TNEY TN NMXYONTA
15 81JJ1) = BIIJL) « CotJ)I*BY vXYO0D7S
~ 16 AGIIIY = Af243) o CFeR19A1 YXYOO2E -
7 BIJJ3) = BIJI3) CFLJIep] vXY007?
7 0 c_ NXYOO2E L
- 79 70 IF (IFST(IBY .LT. 2! 60 YO 80 vXY007$ 9
An £ MYYOOAL
- 81 C CURVATURE TERM OF FIRST ORDER vXvYoos1 -
82 AlJd ) = AtJdJ ) ¢ DL LJISCURY LIDSAC ¥Xyonaz .
83 BlJUJ ) = BUJJ ) + DLUJISCURY (J)#BC vXYO0Qs? [
~ [ 1) c ¥XY0Cceas R [ ___a _—
A 3 80 IF (ISECtIB) .EQ, C) 60 TO 110 vxvogss
86 JF LISFCUIR) = 229(.100,.90 MXYOCAE
~ 87 c yXYO00817 -
— [T} C__FIRSYT TERMS OF SECOND ORDER ¥YXyogse _
89 90 ACJJ )} = AGJJ ) - (CGEJ) + CI(J)I*AP vXY008S
90 BlJdd ) = Bl ) - 4CELJD ¢ CX(J))*BP ¥XY009C R
C 91 ALJJI) = RIJJL1) ¢ (GEJISAP vXY009)
92 BtJdl) = BeJL) ¢ CEEJIORP ¥XX0092
93 AtJU3I) = A1JU3) + CLUJIOAP ¥XY009?
] 9% BEJJ3) = BiJJ3) ¢ CItJIeBP yXY0094 _ - - -
95 [3 YXY0095
- 96 100 IF (ISECUIB) LY. 2) 60 YO 310__ ¥XY009¢ I
N 97 3 vXY0097
%8 C CURYATURE YERNM OF SFCOND ORDER MXYON9S
99 ACJS ) = ALJU ) 4 2.08APS(DLIJI®CURY tJ))992 vXYO009S
- 100 BlYJ_) = BEJJ )+ 2.0%BPIDLIJISCURV (JL )02 vXY010C _
101 c ¥Xvol101
102 110 _JJ1_= 94 - ¥yXY010¢. — S
103 Jd T I o+ vXv010?
108 1F S - JF180.120,230 _¥YYQ1Na
108 C YXY010S
306 220 JJ43 = J92 -1 — ¥YXYO10¢ e
107 60 TO S0 vXYQ0101
108 130 44 = 4 = ) _¥XY0108 I
109 c vXvolos
110 C ¥XYQI1C
111 IF (LIFT(IB) .EQ. C) 60 TO 150 vXvYo111l s
112 YN = 0.0 _ - L _¥xvyerz ___,___"_"n;]‘
113 VT = 0.0 ¥XY0112




0O

O

(Al

+ s

114 D0 180 J = JI,.JF yxvolla
115% MN = ¥N- BiJ)eMFoJ) ¥XYQ11E . JEE——
1156 18D VYT = VT ¢ ACJISUF (J) vXYolle
117 (4 ¥XYQR12
118 KK ¢} yXYo1lse
119 YATEX)= ¥Y YXYQ11S§
120 VYNIK)Z VN vXvol2¢
121 150 CONTINUE yXYQ121
122 c ¥xXvei22
123 € _SET UNIFORM ONSET FLOWMS vXvo01212
124 C ALPMA = O viIYO012a
125 YXTE31)= CAl vxvog2s
126 YYNE1)==~SAY YXY012¢
127 [ ¥XvY0121
128 C ALPHA = 90 yXveoizs
129 ¥YXATL2)= SAT ¥XYQ12$ _
130 VYNEI2)= CAl YXYO013C
131 [ ¥XY0131
132 C SET INPUT NON-UNIFORM ONSET FLOMS yxYO0132
133 M) = LIFTOT » 2 yxyoi13? .
13s IF th .EQ. M1) 60 YO 170 YXvYo13a
138 n2 = M) e} yXyYoy3e o
136 00 160 K = W2, N YXYO013¢€
137 YXTEXD) = 0.0 VYXY0133
138 160 VYNIX) = D.0 ¥xXvoi3se
139 170 CONTINUE vXYO013S o o
180 C YXYO01NE
181 € CHECK IF INDIVIDUAL FLOWS DESIRED VXYO18] e e o
182 IF (IND .ME., 1) 60 Y0 200 VXYO182
183 REMIND 1F21s YXY0142 .
188 c yxXvolaa -
185 C__CALCULATE INDIVIDUAL FLOWS yXvYoins e R - S
188 00 190 kK = 1,m vXYO1a¢
187 CALL GETT(IFie, L1, N, SI6G(1), 1, WN) o _____¥xvYO0181 o o
Ta8 YXIK) = VXTIK) yXvoiee
189 ¥YIK) = VYNIK) YXYO148S -
150 [ 4 ¥XYO0150
151 D0 180 J = 1N yXY01si o
152 YXIK) = ¥XIK) o B )eSIG(J ) ¥XY0152
153 _180 VY(K) = VYtK) o ALJISSIGLY ) yXY0153 .
158 190 CONTYINUE YXvYo1sa
1S5S [+ ¥YXYQ318$S —
156 C SAVE YELOCITIES ¥XY015¢
157 _MRITEUIFO2)__ (¥XEX)y YYIKD, K = ),M) vXY01%51 e
158 [4 vXvolsse
159 C __CALCULATE COMBINED FLOW e VXYO01SS L R
160 IFITFLLL.EO.0) 60 10 230
161 200 VXC = Q.0 ¥YXYQléc
162 YYC = D.0 vXvo161
163 DO 230 w = J,.m ¥XY0162 I
168 VXC = ¥XC *VXT(KDoCK (M) yxXveie:
16% 210 YYC = YYC +VYNIKDIEONIN) o yXvalea .
166 [4 yXYO0165
167 DO _220 o = 1.N YRYQL6E
168 YXC = ¥XC + BUJIISCSIGLY) ¥XY01617
169 220 VYC = VYC ¢ AtJISCSIGLIY o VEYOY6E e o . _
170 Cc vXY016$
17 C SAVE VELOCITIES vXY017C
112 WRITECIFQ1) _¥WXC, vYC_ e _ ¥XYQ171 _ - - N _ N S
173 Cc ¥Xyo17z
—— e 178 —_— — ¥XYQ1?73 o [ —_— —
175 230 CONTINUE VXY017a
116 c ¥XYQ)2E
177 C VXYO17¢
~ 178 RETURN ____ _ _ __ _ _ __ _ - - —__NXYOQ171 _ e
179 END

VXyo1lve



- 1 CCMPILER(YMZ 1) -
2 SUBRCUTINFE VPROFFIN, M, NO, X, Y. TITLE, IND) VPROCO1
I 3 C YPROOD Z -
8 CCMMON /FILEIN/ IFAY, 1FA2, IFN2, IFr4, 105, ¥PROQO?
. 1 1ECH 1FD7, 1FEDE, 1€09, 1EIQ VPROOOY - . —_— e e
6 2 IFCle TIFP2, XIF12, IF14, IF1S VPROONE -
. ) 3 _ - +IF164 1F17. 1F18, IF19, IF20 VPROOOE
8 DIMENSION X€10. YU1), TITLECT). VU1200),VIX4200).V2X(200), VPROQNT
—_—— .9 — 1 V3IX1200).V4X1200),¥5X1200) _
10 COMMCN/OVERYZ VeX1°L0),V1YI2003,V2YE200).vIvi200t,,vuvi200), -
11 1 YSYL2(0).¥6Y L2001} _ e
12 COMMON/COM/TIFLLL R
— 13 __ . ¢c._ [ - R . . _¥YPROOOE
18 DATA RD/57.2957797, vPROOONS
R D - R _ _ - S L. ___MPROOI1C _
16 C VX AND VY HAVE BFEN SAVED ON UNIT IFO2 ¥PROO11
17 REMIND IFO} YPRONL 2 e _
18 REVIND TFQ2 YPROD12
— 19 C . . ____ _ - o o YPROOL & oL
20 IF CIND oNEo 1) GO TO &0 YPROO1 ¢
R 21 c_ B} _ . ; B .. __  _\VwPROD1E
22 C INDIVIDUAL FLOWS VPROO1 7
23 M2 = W e p YPROU1E o [
2N 11 =2 § - m2 vPROO!S
_— .25 _I12=-o0 _ VPROO?C
26 DO 10 J = 1,ND VPROO? ) —
I 3 11 2 11 » W2 YPROO?: 3
28 12 = 12 » K2 VPROQ22
29 c VPROG24 -
30 10 READCIFO2) (VIK), X = 11,12) VPROO2¢
o 3 C o B VPROO2€
32 DO 30 K = g M VPROG21
o 33 _ WRITE(6.,60) x, TITLE ) _ _ _  V¥PROC2E
3 c VPROG2S
35 00 20 1 = 1,NO ¥YPROOD3C
36 IX = tI-1)8M2 ¢ 22K - } VPROO3]
37 IV = Ix + ) VPROQ:
T 38 VT = SCRTUVIIX)I®S? o V{ilY)ss2) YPROOY 2
39 TH = ATAN2UVITIY), WEIX))ePp vPRGO3A
40 IFIN.EQCLL) VIXATIZV(IX)
4] IFIKGECLL) VIYII)I=VI]Y) e — e
42 TFIKLEGa2) V2X(TIZNCIX)
o 43 TFIN.EQa2) VIZVY(I)zWI1Y)
4y TFIK.EQe3) VIXIIDZVIIX)
o s TFINLECL3) VIVUTI=VLIY)
46 TEOK.EC.4) VuXiT)=veIx)
47 IFIKLECe4) YOV (IN=VLIY) el
ug TFIRECS) YSXUTIZV(IX)
49 _ TFUKLEGL5) VSY(I)Zvw(1Y) L _A
50 TFIRWFGa6) VEXCTIZVIIX)
o 51 TFIK.EC6) VOYETI)=vi1Y) L
52 C YPROO3E
53 20 WPITEC6,TC) Ty XCI)y YUID,y VIIN), VeIv), VY, TH VPROQI¢ . —
sS4 c VPROD37] ¢
S 55 3¢ CONTINUF VPROCTF - : ,J’
Se WRITEUTL1500) IXCJ)edml NP
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e e ¢ o ¢ 6 0 0 o 5 o9 95 »

57 VRITECT,1500) (Y(J)eJ=),NO)
58 VRITECT215000 (VIXGIDad=1,4N0)__ _ I - a
59 NRITEN(7,1500) (V2X(J)eJ=1,NO)
60 NMRITEC 7215000 (W3IXUJ)oed=1.NQ)
61 WRITEC(T,1500) (VAN GID =1 ,N0) ~
62 MRITER7,1S00) (NSKELRanisl o0
63 IFAR.6E.6) VRITE(T A 500) 4V6 X €J) 2J=1 oNO)
Yy MRITECT7,1500) AW1Y Gi3ad=] NOD ~
6S WRITEU7,1500) (V2Y W) od=14NO)
'y MRITEC7,15002 W3V Addod=1,N0)
67 MRITECT7,1500) (VAY 14 ,d=1,N0) -~
HB = 2
69 IFIR.GE.6) WRITEC7,1500) CVE6YIJ) ,J=1,.NO)
—— . InD_ 1500 FORMATIOP&E]3.8) -
n c YPROOD3S
12 c YPROOAD
13 C COMBINED FLOW YPROOS } -
18 JFATFLAL FQ.0) GO 10 91
15 80 WRITES6,80) TITLE YPRODS 2
16 '3 ¥YPROOS 3 - .
17 00 SO 1 = 1,N0 VPROQNS
18 READAIEQL) Wild. ¥12) YPROOS ¢ -
19 VT = SQRTIVE1)ee2 + ViZ)es2) YPROOS 6
20 IH = ATAN2L¥(2). YE1)})eRD ¥YPROGS ? e
81 SO WRITEC6.,70) 1, XUI), Y610, VE1D, ¥02)y ¥V, TH VPROONE -
. S - YPROCS 9 L _ o
83 60 FORMAY(IN], 20X "IMDIVIDUAL FLOW NO. *el2, SXCOFFRCDY POINTS®, YPROOSC —
8y 1 SXTAN//T15° % T27.°X01)% U8 .°YeID°, T61.°VX°, YPROQS) . 8
85 2 TT8,°VY*, 195,°VT1°, T109, *THETALDEG)*/7) VPROOS ;
86 70 FORMATAIN o 11XI3. 6(SXF12.6)) YPRQNS 3 —_—
87 80 FORMAT(IN], 20X °COMBINED FLOV FCR OFFBODY POINTS®, SX,7AN// VPROOS A
a8 2 T15,°1°%, T27,°%X010°, T88,°YII}®, T6},°VX°, YPROQS & -
89 2 TT8,°¥Y%, T95,°¥T%, T109s ‘THETAGDEEI®7/) YPROOS €
90 ¢ YPROOS ] -
9 91 RETURN YPROOS? -
92 END YPRONDSS
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_1 FUNCTYIQN _XYFORM_ (XL, VI, OSI, SINI, COSI, IFST, _XYf0OQY_ o
2 1 XJe YJo DSJ, SINJ, COSJ, ISEC, XYFOOO0Z
3 2 - Ale_ACe AP, BO, Bl, BC. BP) xyfQooOr —
" c XYFoO0R
-1 [ o} XYFQCQS
6 € THIS ROUTINE ACTUALLY CALCULATES THE INDUCED VELOCITY XYFOOOE
1 € ARRAY ELEMENTS A _AND.Be ___ _ ___ _____ __ nYF@OOY_ _ . _ ~
) c xvFopne
9 € R . XYFoDas S
10 DATA E1,E2/169.0011.1117/4E0,EY/0.0001.0.01/ XYFOO1¢ ~
11 [ 4 e XYEQQO% )

12 C XYFOO1:Z

13 DX = X1 - X4 _ _ XYFOQ12 _ -
18 oY = v1 - Y4 AYFOOIN

15 ROSG = _DX#82 e PYse2 AYFOO1S o o

16 DSJSQ = DSJes2 AYFOO16 ~
17 £ AYFOO12

18 IF (ROSO .LT. DSJSG®E)) 60 T0 I1C XYFoole

19 3 XYFOD1S "
20 C USE FAR FIELD FORNULAS XYFOO2C

21 Y2 = 2,9D34/P0SQ XYego22
22 VY = ¥xeDY XYF0022 o
21 YA = vxenx xYFOQ21

28 A0 = -¥X#SINT + VYeCOSI XYF0O20 -
23 XYFORM_ 3 A0 _ RYFQGR2S
26 80 = WXSCOS1 ¢ VYeSINI XYFOO?2¢ =

27 IF G01FSY FO, O)_.AND. JISEC oEQe 0)) RETURN XYFOQ21__ o LI
28 $C = SINIeCOSY XYFOG2¢e

29 §$ = SINIeSING XYFOC2$ o

30 €S = COSIeSINY XYFOCI(C

3 €C = _COSI*COSY e XYFCO3) . .M
32 $SCC = 1SS - CCIPVXSVY/12.D XYF0O3:

_33 CSSC = (CS ¢ SCIevVIeVY/12.0 __ XYFOO3? - —_—
38 DIR = 1.0 - 2.0%0DX9*27R0SQ AYFOO3A ?
38 DYR = 1.0 - “2.0#0Y%2/R0SO XYEQQYS .

36 DDR = DSJSQ/7{ROSQ#€.0) XYFOCSE

37 c L AYFOU31 .
38 Al = DDR®(SC*0XR - CS#DYR) - SSCC XYFoOYe

39 B) T+DDORS(CCHDXR ¢ SSeDYR) + CSSC . XYF0Q3S o o
Y AC =-DDR#(SS#DXR + CCSDYR) - CSSC XYFODNO A
al BC = DOR®(CS®DXR - SCEDYR) - SSCC AYFORa ]

a2 AP = AG/12.0 XYFOO®;

a3 BP = BO/12.0 _ o .. wvrFogwy)___ I |
as RETURN XYFOCNA

L1 c e _ _ N _XYFoO8S _ o o
[T € USE NEAR FIELD FORRULAS XYFOON ¢ -
47 10 X = DX*COSY ¢ DYSSING XYFQ0N8?

) Y - DYSCOSJ ~ OX®SINJ XYFOCNE

a9 S = SINISCOSY - COSIPSING o ___RYFOOAS _ . [ ~
50 € = COSTSCOSJ + SINTSSING XYFOOSC

51 (4 o mYFOOSY e o
52 IF (ROSO .GT. DSJSC®E2) 6O 10 2C XYFOO5 3 L
53 [4 XYFQQS?

58 C USE EXACT FORKULAS XYFOOS5A o

1} _XB = X/0S9__ R ~ o o ____._ XYFCOSt __ o . R e vl
56 YB = Y/DSJ XVFOCSE ’




——m

w2t T

'
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57 RO = XL#%2 ¢ YRes? XYFOCS?
® _ ss_ __RD_= XEBe#2 = YBew»2 _ e XYFOOS €
59 R1 T RO + XB ¢ D25 XYFOC5S
- 60 . _R2 = RO -~ XB_+¢ 0.25 _ _ I —— XYFOC&C o o
® 61 c XYFOCS ]
£2 _— ¥X - +ALOGIIROSO+DNSU9X+0.25¢DSUSCIZIROSO-NSISX N 2%9S.1S00 ) XYFOQRZ
63 Y = vspsy XYFO062
® e X = ROSQ - 0.25%DSJSQ _ _ _ . _ XYFOD6A . - - ~
65 VY = 2.N8ATAN2(Y,X) XYFO06E
S ¥ - S _IF A1IFST_oEQe O) ANDa_(ISEC «EQe D)) _6C 70 30 _ XYFQQ6E . o
® 67 C XYFOC6? -
68 ¥X0 = WX XYFQO6&¢
69 VYo = vy XYFO06S
9o 10 o = . = 2.0 XYEQOTL _ -
7 YY1l = XBSYYO - YBeWXO XYFOO07)
12 _ __¥XC = -2.06¥Y]1 ¢ XPeYB/IR1®R2) XYFQO72
@ 73 VYC = 2.00(VX1 ¢ 1.,0)-2.8(R0O%%2 - B.25¢RD)I/IR1%R2) XYFOD?73 -~
78 — NXP S RDOVYNO o 2.0¢XRe{YBSYYQ - 1.0} AYEODTS
75 VYP = RDEVYD - 2.COYRS(XBOVXO - 1.0) XYFOO7S
® ___ re ¢ XYFQaT6 ..
77 60 T0 30 XYF0071
18 C. XYFQQ7¢e - —— __
® 19 [ NYFOOTS ~
[ .14] C _USE BULYIPOLE FORMULAS XYFODAL
81 20 AE = X#DSJ/ROSO XYFOO8}
®_ _ 82 . BE = Y#DSJ/ROSOQ XYFCO8Z o o o~
a3 ASQ = X*#2/R0%Q XYFOOA? =
. . _€SQ =DSJSQ/ROSQ XYFooR8 o i &
® 85 VX = 2,0¢AE%11.,0 ¢ (ASO - D.75)9ESQ073.0) XYFQCA® ™
86 ___NY_ = 2.,00BE®(]1.0 ¢ {ASQ - D,25)ESG/3,0) XYFOCRE
87 IF ((IFST ,£Q. 0) .AND. ({ISEC .€Q. O3} 60 TO 30 XAYFOCR?
o 88 _ _ A8 = 0.15%(R,0¢ASQsIASO_ - 1.0)_+ 1.019ESQ XYFOO8E _ o L
89 VX1 = ES0®(2.0%45C - 1.0 ¢ A8)76.0 XYFOOAS
. so____ WYL : AESBES (1,0 * 0.3%02.08AS0 - 1.0)¢ES0)/3,0 . _XYFOOSC_ o o .
® 91 ¥XC = AE®BE®(1.0 % D.38(6.00A50 ~ 1.0)8E€SQ)/3.0 AYF0091 L]
92 BSQ = Y®e2/ROSQ XYFQ092
93 VYC = €£50912.09BSQ - 1.0 -0.5%A80/6.0 XYF009)
® K L VYP = (1.0 _¢ (ASQ - 0,25)0ES0%0,61/6.0 _____RYFOD94 e =
95 VXP = AFSVYP AYFO09S
96 __ vYP = BEsVYP _ XYFOO09¢ _ o .
® 97 c XYF009) L
o 98 ‘ XYFOQ9e
99 3G CONTINUE XYFO09S
L ] e XYFORM = -SevyX o Cevy _ xyFo1oc _ . -
101 BO = CSVX ¢ SevY XYFO101
102 __ 16 (UIFST_.EQe 0) _oANDe ()SEC .EQ. 0))_ RETURN o ___XYFO102 e e
¢ 103 AL = -SeVX1 + CevYl XYFO101 -
. los AC = -SeYXC o COYY( XYFQ1Q6
10% AP = =SoYYP o CoVYP XYFQl0¢
C 106 A . L I XYfO)O0E&_ e e
100 81~ COUXL + Sevy) XYFO107
108 BC = COVXC & SyYC o o myFOOE _ - ,
¢ 109 BP = (oVXP & S#VYP XYFQ108§ -
110 . XYFQL1C —
11 XYFO111 ¢
¢ 112 RETURN o _wyFON1Z . .
(13 END XYFO11?
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Program NOZZLEC

— rta o A rm———a

{
® 1 COMMON /COORD/ XONI70Q) ,YONE 700 ,XOFF 4200),YOFF(20€),54700Q),
2 1 S10200) XTEST JXTEST4XTEST2,YCL,YCU,YCL1,YCL2,YCUL,
3 2 YCUZoXR) o XR2oXRHy YRl YR2 o YRH,CUTOF] ,CYUTOF2,CUTOFH,
® . 3 ELND,ANG (700) ,AR( 1C0) ,AROFF (200)
] conn 2 1a¥SEI0C).¥Y1RI200CY,
6 1 V2X1200),¥3xt200) VX 1200) ,VSX {2001 ,¥1Y4200},
® 1 2 V2Y(1200),¥3Y(200) ,VAY 1200),¥SY1200)
8 COMNON 7CONT/ V¥C,VE1,VS2,XNC ,XMC 1,XNC2,W00TC,¥DOTC 1,4007C2,
9 1 TITLECS) JVINF L ALF A ,A,BCoD,ALC,A2C,A3CoANC,ASCoAL],
o 10 2 A21,A31,ANT,AS1,A22,422,A32,A82,452,VIC,VIC1,VIC2
11 COMMON /COUT/ NT N S1 NH NP, TW,NX KND ,JCONP K, NXHI1 JWAHI2 NXH13,
° 12 1 NSTZeNST3NST7 ,NPFR(30),IRAKIIC) M1 ,F2,ICONP],IPL,
13 2 H
s COMMON /CONDIT/ TTGTAL ,PT,PSTAT,ISTAT ,PSTATC,ATOTAL.PTC,RHOST,
15 1 RHOTOT,ASTAT,QCINF,RSGRTIC
@ 16 COMMON 7WRIT/ AALC,AARZC,AASC AANC,AASC,ARLIL,AAZ1,AA3T,AANL,AAS],
17 1 AR12,AA22,AA32,AAN2,AAS2
18 COMMON /SOLUT/ YBARETO0),VBARO12C0),VINCI 700D ,¥XINCE200),
) 19 1 WYINC (200) ,RHOBET(C),RBORT {700 ,RHOEC (2000,
20 2 VCOFITO0).RBOOTI2C0), VRE (2C0), YRECOF €200,
. 21 3 ¥YXCCM4200) (VYCOMIZOD) 4 THETAC200),PSCPICET00),
@ 22 . PSOPTITO0) yCHACH{ 700) 4 XMACHUTOD) 4 CP 117000 ,CPCLTO0 D,
23 ) RHO1¢700)
FD) COMMON /SOLUTO/ PSOFPCI200),PSOFPI20C),CHACO(2000,3PACO(200),
o 25 1 RFCOI 200}
78 4 L] NoXX XMIN ,EXEF VY ORD ERSTUR AL, AAAA =
27 COMMON /CLPLOT/ XPEN,YPENyNX6 oNY TPENXLABEL(10),YLABELI10) =
@ il CONWONZFINDER/ JTHKT (JCHKZ JJCHKY
29 ( ~mvemceccccmaccnaa- “ececmcmececee—mmeeme—aeaoe——— ettt
30 3
o 31 c
32 T YRYS TS THE PATN PROGFAM WHICH CALLS THE SUBROUTINES 10
33 C COMPUTE THE 2-D COMBINATION SOLUTIONS FOR SOTH COMPRESSIBLE
e I8 T € AND INCOFPFESSTBLE VERSIONS.
35 c
36 [
® 37 DIMENSION XPLOTE7CCI,YPLOTUTOO) JHKNI8),P (10}
35 CTALL INPTR
39 AAAAZVINF
® TR T =
a1 IFC(ICOMPL.EQ.1) 1CCMP=O
€2 TFIICONP1.EQ.O) ICCNP=1
® .3 IF{JCOMP ,EQ.1) VINFCVINF2(1.0-0.2¢tVINF/RTOTALI®SZ)982,5
L L TALL SEARCR -
as CALL ANGLEF
® (13 VCSAVE=VC
87 veiscvst
a3 ¥C25:-vs2
®_ N o _._ve=v1C
1] vSi=vIcl
I | S v52:vIC2
o 52 10 CALL SOLVE -
. 5% WL = VCSAVE
54 IBHAE
@ 55 vs2:zvC2S
56 VINFP-VINF T/ — - T T T -
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~
57 VINF=VSAVE
~ S8 IFLINUBLEQ.D) 60 T1C 11 )
3] WRITE(6,1000
60 IFIN1.€0.1) WRIVE(E,105) AL) ,A21 ,A31 ,A8],A53,A)2,A52,A32,
~ 61 1 A82,A52 -
62 1F(N2,€Qs1) WRIVE(€2110) AIC,A2C A3C, ANC o ASCoAL2 A22,A324
63 1 A82,252
~ 68 1F0tN1.E0.0) o ANDs (P2.E0.0)) WRITEU6,115) A)JC,A2C,A 3C,ANC,ASC, -
65 1 Al1,A21 431,481,451
66 WRITE162)20) ALB,C.D,VINFP
~ o7 G0 To 12 -~
68 11 WRITEL6,10))
69 WRITEL64102) ALC,A2C,ASC,ANC
~ 10 WRITE(64103) A.B.C,VINFP -~
71 12 TFLICOMP.EQ. 1) CALL COMCOR
12 CALL_ONBODY
~ 73 CALL OFBDY -
78 [
75 C THE FOLLOWING CODE PLOTS PS/PT ¥S S AND WACH NUMBER VS S.
@) 76 c a
123 IF(CUTOF1 .LE.D.0) 60 Y0 20
78 00 15 I=1,kS$1
m 79 IFISITIIeL V000 SIMII=-SITI/CUTOF} -
80 1F(S(12.6E.,000) $1010= SIT)/CUTOEL —
81 15 CONTINUE
c 82 Jz=0 °
[} J1=0 o
8e 00 16 1=1,nS1 o
C 85 IFISI(IN.6T.1.00 6C 70 16
86 IFLI LT JCHRLY J=gel
87 IF1J.E0.1) 15=1 .
(@) 88 TIF(I1.6EJCHNE) Y1z 11 _ b
L1 16 CONTINUT
90 1PLZL .
(o] 91 CALL PLYERIJT,J,JCH1,15,1)
92 20 IFSCUTOFH.LE .0.0) 60 10 30 —_—
93 INENS1 1
(@] 9 17=NH
(13 D0 25 IZIN,IV
96 1FISIT)elVe0.0) SIAI)=-SUIT)/CUTOFH
c ST IFtS(I).6E.0.00 S1410= SCTI/CUTOFN
98 25 _CONTINUE
59 J=0
) 100 J1:0 .
161 D0 26 I=IWN,TIY
102 IFISI11).6T.1.0) 6C TO 26 A
(&) 10y TFIT.LE.JCHK 2 g=geT
1084 IFIJ.EQe1) 18=]
105 TF(Ie6T.JCHNZ) JlZul el
@) 106 26 _CONTINUE
To7 TFL=2
108 CALL PLTERIJI 4JodCHR2,1S,1)
o 109 30 TFiCuTOF2.1E.0.0) €0 Y0 37
110 INZNH¢ ]
111 00 35 IZIN.NT 0
112 I1FISEI)elT.0.0) SICI)==StI)/CUTOF? <1e
113 IFISITI).6E4De0) SIUTI= SITJ/CUTOF2 '




~ ) _ o O )
. o o . CIINOX=(IITIL0VdX 13 _

N o T T TelII=III 691 ®
5 TelIzII S£2 891
IhZ°GE2°S5E2 (NIAA-QUOSAA-(IINOAIIE 0%2 191

~ o OnZ*0E2°06Z (MIMC-dIXIeXX-CTINOXD AT 991 [ ]
— - OWZ 0L 09 (NIWA®L1°(IINOAD4I s91
O%Z 04 09 (NIWX®L1°(EINOXDIT Wt

~ HNPNN=I 0%2 00 €91 ®
T+ TSNZNN 291
0SZ 3L 09 (0°03°6nHII 4T 191

~ o 0:I1 . 091 _®
— T TI=(9) NN 651
INNI4NOD 002 851

~ - CIINOAZC(IITIL0TdA L5t ®
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171 YPLOTCITIIZYONIT)
172 280 CONTINUE -
173 NKK(T) = 11
178 250 11:=0
178 NN=KHe ] ~
176 D0 270 I=NN,NT
177 IFIXONCID LY. XNIND 60 TO 270
178 1FCYONITI.LT.YNIN) 6O ¥0 270 ~
179 IFOXONIT)I-XXSEXEP-MIN) 260,260,270
180 260 TFIYONITI)-YYSORD-YPIN) 265,265,217C
181 265 I11=11+1 ~
182 13I=111+}
183 XPLOTCITI)=XONIT)
188 YPLOTUITIXIZYONLI) ~
188 270 CONTINUE
186 IFCINUBCEQ.D) MK E7)=1T
187 IFITHUB.NE.O) KKK (8)=T] ~
188 DO 280 1=],3
189 XLABEL(X)=TITLE(L)
190 280 CONTINUE ~
191 XPEN=0.0
192 YPENZ0.0
193 1PEN=~3 -
198 NX6=-18 S
198 NY=0
196 CALL CALPLTEXPLOT ,YPLOT KKK P ) o~
197 80 $i0P P
198 100 FORMATE/ 016X ,°V1° o 12X0°¥2° 12X, ¥3%, 12X, ¥R, 12X, °¥E*,/) 3_
199 101 FORMAT(/ 16X VI® 12X, " V2" 482K, P37, 12X, VA*,7) )
200 302 FORMATE2X,*CONTROL *, 3X,801PE10.3,4%))
““""“Iﬁf“""‘Tﬁi‘TﬁEiiTT?TfE?ITI72f?f.-a'.xsx.'c'.xnx.'vxurv'./.ex.oclpzlu.s.nxn;
) 202 105 FORMATI2Xo*LOWER® 4 /92X, *PASSAGE ® 43X, SU1PE 0.3 ,8X), /92X, UPPER® .7, L]
203 T ZX, "PASSAGE %, YN STIPE 1 0. 1,000}
200 110 FORMAT 12X, *CONTROL *y 3X, S 1PE 10.348X) 4 /42X s "UPPER®y /42X, *PASSAGE® o
® 70% IXSTIPEIO. T,4x0 ) [
206 115 FORMATI2X,*CONTROL %9 3X,SUIPES0.3,8X) o/92X, LOVER ",/ ,2X, PASSAGE®,
207 IXeSTIPELI0. 3,000 )
® 208 120 FORMAT (/410X oA 12X ,°B 413X ,°C®,13X,°0°,11X, o
20V SVINFFY 7, 6X,S(1PE10.3.82))
210 END
[ ) [~
o o
® (¥
o [}
[ . T ~
e
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~ 1 SUBROUTINE INPIR -
2 COMMON /COORD/ XONI700),YONtT0Q) 4XOFF {200),YOFF(20¢€3,31700),
3 1 $1¢700), TEST ,XTEST1,XTEST2,YCL ,YCW4¥CL 1, YCL2,YCUL,
~ . 2 YCUZyXR1¢XR2o XRHs VP, YR24YRHeCUTOFT CLTOF2,CUTOFH, -
S 3 ELNCLANG(700) 2AR(700) LARQFF (200D
6 COMMON /VELOC/ V1(I00),V2(700),VI¢700),¥4¢700) V5 I1CCI,V1XL1200),
L) 7 1 ¥V2X4200),¥3x¢200) ,¥4X 1200) ,¥SX 12000 ,¥1Y1200), ~
8 2 ¥v2Y(200),V3Y(200),V4Y (200) ,¥5Y(200)
9 COMMON /CONT/ VC, VSl o¥S2,XMC (XMC 1 XMC2,WDOTC,¥OOTC 1,6DOTC2,
L 10 1 TITLE 03) oVINF JALF A ,A,B,CoD oATC,A2C,A3C,ARC,ASC,AL1, ~
1 2 A21 A319AN],A5),A)2,R22,A32,A82,A52,91C,¥IC1,¥IC2
12 COMMON /COUT/ NT o NS1 oNH NP TW NX JKND o JICONP oK yNXHI1 (NXHI2 ,NINIZ,
() 13 1 NSTZ,NST3,NST7 ,NPFRI3C0),TRAKE30N. ML ,P2,1CONPY,IPL , -~
18 2 IHUB
15 COMMON_/CONDIT/ TICTAL 4PT PSTAT  ISTAT PSTATC . ATOTALLPICRHOST -
L] 16 1 RHOTOY,ASTAT,QCINF ,RSORTC
17 COMMON/PICT/VPERIN XX XMIN EXEP LYY, vnlg,g_g,;g;lggJLL,Aann
18 € momm e e et e ececcreme e e—eceeececccce o ea
® 19 c -
20 C THIS SUBROUTINE READS DATA FROM BOTF CARDS AND DISK FILES.
21 [
) 22 READ(5,100) VITLE o
23 WRITEL6,101) TITLE
28 READIS,110) NT,NS1,NH NP ,IM NX,NND, ICOMP],IHUB
® 25 unnus.un NT,NS1.NH, w.lu.nx KND, JCOMP 1,THUB .~
LN Cs oV oALF A XNC XAC T XRCZ, TTCYIL,PY =
27 unxvcts.lznt vc.vsx.vsz.vrnf.ALrn.xuc.xncx.lncz.IICVAL.Pv ®
) 78 READUS, 1200 ELND,SDOYCWOOTCI WECTCZ PSYAY, YSTAT, CLTOFT,CUTOF2, -~
29 1 CUTOF K VPERIN
30 MRITE(6,121) ELND,VDGTC,WDOTC1 ,WDOTC2,PSTAT,TSTAT,CUTOF1,CUTOF2,
o 3 1 CUTOF M VPERIN ~
32 TFIVPERIN .NE D) READ(S,150) XX XFPINLEXEP VY, YHIN,OFD
33 TFAVPERINGNE «0) NRITE 16,1310 XX XMINEXEP ,YY,YNIN,CRD
[} k1] C - *
35 € NT = TOVAL NUMNBER OF C(N-BOCY POINTS. —
36 € NST = TOTAL NUWBER OF ON-BODY POINTS ON B0DY 1
o 37 C NH = TOTAL NUMBER OF (N-BOCY POINTS ON BOOTES 1 AND 2 ) '
18 [ Tu‘:‘i’-“utm YT FLOW CATA AT CONTROL STYATIONS INPUT
39 C = 1 - MACH NUMBERS AT CONTROL STATIONS INPUT
@ w0 ( T2 - VELOCYVIES XY CONTROL STATIONS INPUY 3
81 C NX = 1 SUPERSONIC VELCCITY CORRECTION APPLIES.
42 C KND - O DATA WNOT SCALED.
@ a3 C = 6 DATA SCALED BY CONTROL STATION PASSAGE MEIGHT, J
(1) T TCORPI = O COWPRESSIRLF VERSION
as C S 1 INCOMPRESSIBLE VERSION
@ 174 C NOTE -=Tu0 OF THE TPREE CONTROL STATIONS® DATA WUST EE INPUT, IF THUB NE O -
87 C IHUB = 0O NO BODY 2
Y] [3
@ (1] [+ -
S0 READ(S ,180) XTEST,YCL,YCU
51 WRITE(S,181% XTEST,YCL,YCU
® 52 IF(THUB.EG.O) GO TC 3 -
53 READ(5,180) XTEST1,YCL1,¥CU1
Sa WRITEIG6 I81) XTEST1,YCL1,YCUL L
° 55 READ(S,180)  XTESTZ,YCL2,YEU2 e L3
%6 WRITE(6,181) XTESTZ,¥YCL2,YCU2 ’

w 2 0 T/t oTmTTtT
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123

()
57 3 READ(S,180) XR1,3R2 (XRH
~ 58 WRITE64181) XR1,XR2,XRH
59 READIS,180) VYRI,YR2,YRH
60 WRITE(64181) YR],YR2,YRH
L) 61 € XTEST,XTEST1,XTESTZ ARE THE LOCATIONS OF THE CONTROL STATIONS
62 C DOWNSTREAM OF BODY 2, BETNEEN BODIES ) AND 2.
63 C AND BETWEEN BODIES 2 AND 3, RESPECTIVEL V.
L _ 68 € XR1,XRM,XR2 ARE THE PCINTS QN EACH CF THE BOCIES WHERE
65 C SURFACE DISTANCE £QUALS ZERO.
66 READ(7,150) (XONCJ),J=1,NT)
a 67 READ17,150) (YONUJD,J=1,NT)
68 READ(7,150) ¢V1tJ),J=1,NT)
69 READIT,150) (V¥24J),J=1,NT)
(] 70 READI(7,150) ¥3¢JD,Jz1,NT)
71 READ(7,150) (VAGJ) J=1,NT)
72 READ(T7,1500 (V¥S5(J),J=1,NT)
@ 73 IFINP.6T.100) 60 TC o
7 READET,1S XOFF § =1.NP)
75 READ(7,1S0) (YOFF (o) oJZ1,NP)
® 76 READ(7,150) ¢ VIX(J),J=1,NP}
77 READE7,150) € V2X (J) oJ=1,NP)
78 READ(7,1500 ¢ ¥3XE4) o JZ1,NP)
® 79 READ(7,150) ¢ V&X1u),J=1,NP)
80 READU7,150) ¢ ¥SX{.),J=1,NP)
8l READI7,1500 ( VIV(.)oJ=1,NP)
® 82 READE7,150) § V2V (4} ,J=1,NP) .
[} READIT,150) ( V3V () ,d=1,NP) —
1) READ(7,150) ( V&Y (u) oJ=1,NP) e
@ (1] READTT,1500 ( VSV (J) o J=1,NP)
86 60 T0 S .
87 8§ READI7,150) (XOFF () ,J=1,100)
o o8 READ(7,150) (YOFF(.),J=1,100)
89 READTT, 1500 T ViX(Jdl,d=1,1001)
90 READI7,150) ¢ ¥2X(J),J=1,100)
® 51 READIT,150) ( vIXtJI ,u=1,100)
92 READU7,150) ¢ VaX(dJ),J=1,100)
93 READE7,150) 1 VSX1.),J=1,100)
® 94 READE7,150) ¢ v1Y¢J),J=1,100)
95 READTI7,150) ( v2viJd,J=1,10070
96 READI7,150) 1 V3Y(.),J=1,100) -
o 37 READ(T,150)  vaY () ,d=1,100)
98 READG7,150) ¢ ¥SY(J),Jd=1,100)
99 READ(7,150) (XOFF (J}+J=101,NP)
o 100 READE74150) (YOFF(.),J=101,NP}
IorT READLT,1500 1 VIXNEJ) 4J=101,NP)
102 READI7,150) ¢ ¥2X4u),J=101,NP)
o 103 READUY, 1500 1 VIXT),J=101,NP )
108 READ(7,150) € VAX(u)oJ=101,NP)
105 READIT.150) ( VS5X(J) 4J=101,NP)
o 106 READ(7,1503 ( V1Y (J),J=101,NP)
167 READ(7,150) | V2Y(.),J=101,NP}
108 READ(7,150) ¢ V3Y(u),J=101,NP)
) 16% READI7,150) ( VAY(J),J=101,NP)
110 READ(7,150) ( ¥5Y(dJ),JZ101,NP)
- 111 S WRITE(6,160) TITLE
-] 112 WRITE(6,170) .
113 IF(ICOMP 1 .EQ0.O0) WRITE(6,180)
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118 IFCICOMP1.EQe1) VRITEL6,175)
® 118 IFCIHUBLEQ.D) WRITE(6,189) -
116 IF(IHUB.NEO) WRITE(6,150)
117 IFUELND.EQ.D.0) ELADZ1,0
® 118 AL = ALFA -
119 CALL CONST
120 C THE FOLLOKING SCALES THE DATA BY THE YALUE OF ELND.
@ 121 DO 10 I=1,NY ~
122 XONCII=XON(I }ZELND
123 YONCI)SYONITI/ELNG
® 128 10 CONTINUE ~
125 DO 20 ]=1,NP
126 XOFF ¢1)=XOFF (1) /7EL WD
® 127 YOFFUI)=YOFF ¢13/ELND ~
128 20 CONTINUE
_ 129 RETURN
L} 130 C *S¢44TORMATSees A s ~
131 100 FORMAT(3AG)
132 101 FORMATIIH ,346)
[ ] 133 110 FORMATI9IN) -~
133 111 FORMATIIH 918}
135 120 FORMATY(OP10F8.0)
() 136 121 FORMATIIN ,O0P10F8. ) )
137 130 FORMATIOP6F10.0)
138 131 FORMATIIH ,0P6F10.Y)
® 139 180 FORMATIOP3F10.0) -
Tad 181 FORMAY(IH ,0P3Fi0. 1) 0 e
18] 150 FORMAT(OPGEL 3.8) =4
® 1LY T60 FORFATIIAT,NOX, 3461 TR T -
183 170 FORMAT(/7/4,2%,°2-C COMBINATION SCLUTION®)
Tas 175 FORMAT(/,6X, *INCONPRESSIBLE VERSION®)
® 185 180 FORMAT(/,6X, °COPFRESSIBLE VERSION®) o
i 1£1) 139 FORWAYI/ ,6X, SCORBIRAYTON OF THE FOLLOWING BASIC SOLLTIONS',7,97,
187 1 *le UNIFORM AXIAL®¢/,9%,%°2. UNTFORM CROSSFLOW®,/,9X,
® 148 z ¥3, VORTICITY ABOUY 80DY 1%,7,90,%%, VORTICITY ABOUT ¥ (4]
149 3 *BODY 3°,/)
150 190 FORMAT(/,6X, COMBIMTION OF THE FOLLOWING BASIC SOLUTIONS®./,9X,
) 15) 1 *l1e UNIFOFRM AXIAL®¢/,9X,"°2. UNIFORMW CROSSFLOV®,/,9X, 2
152 H 3. VORTICITY ABOuUT BODY 1°,/7,9X,°4, VORTICITY ABOUT °
153 3 *BODY 2°,/,9%,"5. YORTICITY ABOUT BODY 3',/)
o Iss — END J
° o (8
L J 9
® . &)
(] -
4
CD.
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57T VSONCC = ATOTAL/SCRTI1,2)

L 58 IFtIHUB.EQ,D) GO IC 16 =
59 AS1 = vCul-vCL1
60 AS2 = yCU2-vCL2

L 61 IFICIN.EQ.O) cAND . (DOTC.EQ.0.0)) WDOTC = wDOYClewDCTIC2 -
62 JF(¢]N.EQ.0) o AND, t8DOTC1,€Q,0,0) ) WDOTC] = WDOTC-WLCIC2
63 TFI(IN.EQ.0) . AND. {2DOTC24EQeD.0)) WDOTC2 = WDOTC-WECIC]

® 64 16 1F(IW.,EQ.1) O TO 40 -~
65 GO0 TO SO
66 %0 VC = ATOTAL®XMC/SCRY(1.0*XNC#82/%,0)

[ ) 67 I1F(IHUB.EQ.N) GO TO 25 ~
68 ¥S] = ATOTAL®XMC}/SQRV(].0exXxnC1#22/5,0)
69 VS2 = ATOTAL®XMC2/SORT(1.04XNC2%92/5.0)

® 10 60 10 25 ~
71 50 IFIIN.EQ.2) 60 TO 25
12 V]IC = WDOTC/ZEGSRHOVOTSAC)I]2,0

® 73 CALL VBARITUIVIC,ATOTAL,RHOTOT ,RHCC) ~
78 VC = WDOTC/{GSRHOCIAC)*12.0
75 IF(IHUBEQ.D) 60 TQ 25

® 76 VICI = WDOYC1/i69RIOTOTSAS)I®12,C “~
17 VIC2 = WDOTC2/163RIOTOT#AS2)#12.C
78 CALL VBARIT(VIC]1,ATOTAL ,RHOTOT,R$0C1)

o 79 CTALL VEARIT(VICZ,ATOTAL yRHOTOT,RFOC2 ) ~
80 ¥S]l = WDOTC1/(GPRHCC18AS1)%12,0 N
81 VSZ = WDOTC?/(GSRFCC29AS21%12.0

® 82 25 IFI{VC.GT.VSONCC) WRITEL6,116) VC ~
N.}4 TFIVE.GT.VSONCCI VC = VSONCC »
o IFIIHUB.EQ.D) 60 1C 26 2

® 85 TF(VST.6T.VSONCC) WRITET6,117F ¥sS1 ~
86 IFIVSI.6T.VSCONCC) ¥S1 = VSONCC
87 TFIVS2.GT.VSONCC) WRITE(6,218) VS2

® 88 IFIVS2.6T.VSONCC) ¥S2 = VSONCC -3
B9 26 IFINND.GE.8) 60 10 35
90 30 IFIIXND.EQG.~1).0R.IXND.EQ.8)) ELAD = YCU

o L] I TFUIKND.EQ., 1).0R., INND.EG.67) ELAD = YCU-YCL 4
92 IF{(XND.EQ. D0),OR,{XND.E0,5)) ELAD = 1,0
93 AC = AC/ELND

® 94 YCU = YCU/ELND )
L} S YEL = YCL/ELND
96 XR1 = XR1/ELND

o X T T T XRZ = XR2/ELND J
98 YR1 = YR1/ELND
59 YRZ = VRZ/ELAND

) 100 XTEST = XTEST/ELND J

T Tror TFITHUBL.EQ.O) GO TC 35

102 AS1 = AS1/ELND

[ ) 103 AS2 = AS2/7ELND J
104 YCU1 = YCULI/ELND
105 YCU2Z = YCU2/ELND

® 106 YCL1 = YCLIZELND -
107 YCL2 = YCLZ2/ELND
108 XRH = XRH/LLND

[ 109 YRH = YRH/LUND -
110 XTESTY = XTESTIZELMND
111 XTEST2 = XTEST2/ELND ‘

o 12 35 RTIOT = RZ15689TT0TAL L
113 T T T T GRAG T GEPT/ZTTOTAL ’

€




« S S __SUBROUTINE CONST — ——— e —_
COMMCN /COORD/ YON 17031 ,YONI700) (XOFF (2000, YOFF(20€7,5(700),
.3 1 s1 noo1.nrst.xrtsn.nesrz.vcl..v:mg;_;_._vcu.vcux. - ————
L] ) 2 vcuz.xn.xwz.xan,wx.vkz.vnn.cuwn.cuocz.cutom.
5 3 ELN0, ANGIT00) « ARE 1COD o AROF F (200 )
6 COMMON /CONT 7 VCoVS1,VS2,XMC 4 XNC 1,XHC2,WDOTCWDOTC 1,0D0TC2,
L I / | S n_nc|n.nng_._ng.n.a_.e_._c_.g.ng.nzc.n'c,u;,lsc.gu. L R
8 2 A21,A31oR01,A51,012,022,R32,082 ,A52,VIC,VIC1,vIC2
9 —— —. .COMNON /COUT/ NT,NS1,NH,NP,T1W NX sKND o JICOMP M g NXHT ) JNXH]I2 o NXHL3, el
® 10 1 nsrz.nsn.n§n,npmum.rpnmsm.nx.rz.rconn.ln.
11 2 1HUE
12 COMMON /CONDI17 lu:nl..n.rsrn.tsrn.nsrnc.nonl.nc.nuosn
o 13 1 RHOJOY,ASTAT,QCINF,RSQRIC
18 [P ——" D P S - mmmeao [ ~—eccacaa -~——
15 c
® 16 C THIS SUBROUTINE CALCULATES THE CONS TANTS USED IN THE PROGRAM
17 c
18 PI=3,14159265%
L} 19 nizp
20 L V3]
21 IFIIHUBLEQ.OD 60 1¢C S
@ 22 TFiiIV.EQ.0).AND. (WDOTC,E0.0.05) WI1Z1
23 1FC01¥.EQ.0).AND. (VDOTC) EQe0.B)) M2:=1
28 IFCOIVEQal) o AND. CINCECeD.0)) MIc]
® 25 IFCOINEQ. L) oAND . 23HC1.E0.0,00) P22}
26 TFUTINLEG. 2V AND. (VWC2EQ.0.0) ) NI=1
27 II’HIH-!O.Z).IND-llsl.to.ooo)) L3
o 28 S P10180=P1/18G.0
29 R21568= 1716.06
30 6 = 32.178
o 31 PSTAIC = PSTAT
12 TFCPSTAT .NE . 0.00 . WD I TSTAT.NE.C.00) €0 70 10
33 IFIPY.EQ.0,0) PY = 2116.23
® 38 TFUCTTOTAL (EQ.0.00 TTOYAL = S18.6%¢
35 ATOTAL = 49.009¢SCRTITTOTAL)
38 CATOT = 1.0-0.2¢(VINF/ATOTAL 1992
® 37 PSTATC = PISCATOT#23,.5
38 PTC = PY
39 RHOTOT = PT/(R21568¢TTOTAL)
® (1 TSTAT = TToTAUsCATCT
a1 RHOST = PSTATC/(R21S688TSTAT)
42 PSTRT = PT-D,5#RHOTOTSVINFSVINF
o 43 ASTAT = 89.D09*SQRT(TSTAT)
1 60 YO IS
45 10 ASTAT = 89.0099SQRILTSTAT)
® sg REOSY = PSTRY7IRZIC6 & TSTA T
47 AMINF = VINF/ASTAY
LY ] CANINF = 1.0+0,280FTNF o9z
(] 49 PTC = PSTATSCANINF 23,5
L] PSTAY = PTC-0.5RFCTOTSVINESVINF
51 PIZpPIC
LY 2 TTOTAL = TSTavtecariNg
3 RHOTOY = PY/(R2156E8TTOTAL)
Sy ATOTAL = 89,009¢SQRT (TTOTAL] A
58§ 15 A€ = YCu-vCL S 1

VSONIC = ATOTAL/1.1728




s i i

- _
11s C102RT = 0.5#RHOST/PT

L 118 VFOAT = VINF/ATOTAL -
116 VCOAT = VC/ATOTAL
117 VSIOAT = VS1/ATOTAL

® 118 VSZ0AT = VS2/ATOTAL -
119 CON) = 1.0-0,29VCCaTee2
120 CON2 = 1.0-0.,29VFO0AT®»2

L 121 CON1L = 1,0-0.2%VS10AT#S2 -~
122 CON21 = 1.0-0.29VSiOATe®2
123 RSORTF = CON2¢82,.°

[ ) 128 RSORTC = CONj1®e2,S ~
125 RSORY1 = CONjlse2,c
126 RSORTZ = CON21882.5

o 127 IFIUIV.EQ.)) cORt JbeEQ.2)) ¥IC = VCORSORIC -~
128 IFI(IN.EQ, 1) ,OR, (I18,€EQ0,20) VICI = VSISRSORT]
129 IFICIN.EQel) cORe1TWaEQe2)) ¥IC2 = VS2RSORTZ

@ 130 IFICINGEO1 P eORo TN ED.2Y) NDOTC = VICOGSRHOTOTSAC/1Z0 ~
131 IFLtIN,E0,)) OR,114.EQ.20) MDOTC) = VICJOGSRHOTOT#4AS]/12,.0
132 IFUUIN.EQe1PeORe(TheEQo2)) WDOTCZ = VIC296SRHOTOT®AS2/12.0

® 133 JFITHUBLEQ.O0) 60 TC 36 -~
138 F = WDOTCI+MDOTC2
135 1F(MDOTC.EQ.0+0) VIC = F/IGORHOTCTOAC/12.0)

() 136 IFINDOTC.EQ.0.,0) CALL VBARITIVIC ,ATOTAL (RHOTOT ,RHOC ) -
137 IFINQOTC.EQ.040) ¥C = F/UESRHOCOACI®]2.0
138 IF(VDOTC.EQ.D.OF YCOAT = VC/ZATOT AL

® 139 TFINDOTC.EQeUs0) CCN1 = 1.0-Do2®VCOATOS2 o~
150 TFIVDOTC.EQ.0.0) RSORTC = CON1I#®z.5 8
18] IF(NDOTC.EQ.0.0) NEOTC = F @

[ ) 18z F = vooTC-wboTC2 =
1a3 IFINDOTC1.EQ0.0.0) VICI= F/UGSRHOTOTSAS1/12.0) _—
188 TFIVDOTC1.€0.0.,00 CALL VBARITIVICI,AVOTAL yRHOTOT,RFOC)

2 ] 185 IF(VDOTC1,EQ.0.0) VS1 = F/(GSRHOCPAS 11912.0 ~
1% TFIvD0ICI.£0.0.0) VSIOAT = VSIZATOTAL
187 IFINDOTCI.EQ.Do0) C(ON1) = 140-00Z9VS10ATE#2

o LT TFIVO0TC1.60.0.00 RSORTT = CON11992.5 >
149 1FIV00IC1.EQ.D.0) wDOTCI= F
150 F = WDOTC-wDOTC]

) 151 IFIVDO0TC2.EQ.00) VIC2Z F/IGORHOTOT®#AS2/12.0) J
152 YFIUDOTC2,.€0.0.,0) CALL VBARYTIVICZ,ATOTAL ,RHOTOT,AFGCY
153 IF{NDOTC2.EQ.0.0) vS2 = F/I6GORHOC®AS 2)912,.0

() 158 TF(NOOTC2.€0.0.0) VS2GAT = VSZ/ATOTAL 3
155 1FIWDOTC2,E0.0.0) CON2) = 1.0-0.29VS20AT##2
156 TIFINDOTC2.E0+0.0) KSORTZ = CON2149%2,5

® 157 1FINDOTC2.£0.0.0) WDOVC2= F 2
158 TFTICONPI €017 ¥S1 = VICI
159 IF(ICOMPY.EQ.1) ¥S2 = VIC2

[ ) 160 36 TF(ICOMPI.EO.T) vC = viC )
161 YNFOVC = VINF/VC
162 TFIKND.LT,.8) WDOTC = WOOTC/ELND

® 163 IFEKND.LT.8) WDOTC) = NDOTCL/ELNC -
168 TFIKND.LT.8) WDOTCZ = WDOTC2/7ELNC
165 PSPTC = 1.0-C102RTeVCes2

@ 166 PSPTCI = 1.0-C102R1%VS1#82 ~
167 PSPTC2 = 1.,0-C1D2R12VS29%2
168 PSPTIF = 1.0-CI02RISVINF##*2 .

® 169 PSPTCI = RSORTF®CON2 -
170 PSPT1 = RSORTI®#COMIT ’

L J
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® L
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1 PSPT2 = RSORT2s8COMNZ1

o 172 PSPICC = RSORTC*COM _ L)
173 XMINF = VFOAT/(CONZ##0.5)
178 IFUXMC.EQo040) XMC = VCOAT/ECON]#4C.5) ,

® 175 IFEXMCI.EQ.0.0) XMC1 = VSIOAT/GCCNI190.5) ~
116 IEAXNC2.EQaNal) XMC2 = ¥S20ATZICCN2 10005 )
177 QINF = PTe(1.0-PSPIIF)

® 178 QCINF = PIC®(0,7oVFOAT#224RSORTF ) ~
179 QC = PIS(1.0-PSPTCI
180 QCC = PYC*U0,7¢VCOATS229RSORTC)

[ ) 181 QC1 = PT#*(1,0-PSPTC1) -
182 QC2 = PTet],0-PSPIC2)
183 QC1C = PTC*(0.74VSI0ATS928RSORT1 )

[ ] 188 QC2C = PICRI0.,72VSZ0AT#024RSORT2) _ -~
185 THETC = TYOTAL/S18.69
186 DEL = PYC/2116.23

L ] 187 TFUIHUB.EQ.0) 60 T¢ 37 ~
188 MDOT]R = -
189 WOOT2R = WDOTC2#SCRT (THETC )/DEL

® 190 37 MDOTCR = WDOTCe SQRTITHETCY /OEL “
191 TFE¢ICONP1.,EQ.O) 60 Y0 &)
192 URITE(6,101)

() 193 WRITE(6,211) YC,XNC,QC,PSPTC -
198 1FCLIHUBL.EQ.O) 60 TG 38
195 WRITE(64121) VS1,YFC1,GC1,PSPTCY

o 196 WRITE(6,131) ¥S2,XPC2,0C2,PSPTC2 o .~
197 38 WRITET6, 10TV VINF ,YHINF .GINF . PSPTIF Y9
198 60 10 51 B2

® 9y — VI WRITETG,T00) - - T T T T T T -~
200 WRITE(6.110) ¥C,XM(40C,0CCPSPIC,PSPICC,RSORTC
201 TFC(INUB.EQ.OT 60 10 39

] 202 WRITEL64120) ¥S1,XPC1,QCY,0C1C.PSPTC1,PSPTL,RSORT] )
203 WRITE(6,1300 VS2,XNC2,GC2,0C2C,P<PTCZ,PSPT2,RSONT3
204 39 WRITEI6,140) VINF o XMINF ,QINF yOCINF (P SPYIF ,PSPTCI R SORTF .

) 205 ST WRITET6,.150) - )
206 WRITE(6,155) ALFA,WNFOVC,VSONIC,VSONCC,NDOTCR,WDOT 1K ,UDOT 2R
207 WRITE(6,160)

) 208 MRITE(6,165) o
209 WRITE(6,17T0) TSTAY PSYAY, PSYATC, ASTAT, RHOST, WOGTC,; s EOTCT, W00 TES
210 WRITE(6,175) VIC,¥IC1,VIC?

® 23 I WRITE(6,170) - T v
212 WRITE(6,155) TIOTALLPT,PTC,ATOTALRHOTOT, THETC ,DEL
213 WRITE(E,160)
214 WRITE(b,185) . L ‘ -
215 WRIVE(6,170) XR1,VKI.XR2,VRZ, XTEST, ¥CL, YCUECND
216 WRITE(8,190) )

® 2 % ST WRITE (6 ,1700 XTEST1,YCL1,YCUL,XTEST2,YCL2,VCU2 «
218 WRITE(64210 CUTOF),CUTOFH,CUTOF
219 WRITE(6,160)

@ 220 MRITE(64200) NT,NPNST,NHKND oIV NXoTCOMP1,THUB -
EF3 WRITE(6,1600

. 222 ALFA = ALFA®PIO18(C _ .

o Ty T C SR eesFORMATS e e - -
224 100 _FORMATLIHO,2TX,*MACH® o 11N DYNAMIC PRESSURE®, 13X, *FRESSURE RATIO®,
225 1 AX,'DENSTTY RATIO® o/ 1UX, *VELOCITY *,7X, *NO. * 49X, INC®, 10X, .

@O 22 2 *COMP 411Xy "INC® 48X, °COMP*,/) e L S, W 1

T ar T “‘ur’ﬁn‘mh1HF.’27i.‘min'ﬁTiI-ovmn1c PRESSURE® , 13X, *FRESSURE RATIO s '
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. md e

b aadrs

o~
228 1 /eJaX"VELOCITY * ,7Xo*NOo®y 17X, *INC® o25X,"INC®o#)
229 110 FORMAT(3X,*CONYROL *,1PE10,342% 4201PEL03,5X)PE1Ce3,3X)o]1PF10.3, -
230 1 6X,1PE10.3,/)
231 111 FORMAT(3X,"CONTROL _ *o1PE10¢3,2X y1PE1Ce3,9X31PEL0e3920XeIPE1C3,7)
232 116 FORMATI2X,*CONTROL STATION VELOCITY = °,1PEI13.4,° EXCEEDS VSONIC.® -~
233 /3 PR = N ATION °
238 2 *IS NOT AT THE THROAT, RESUBMIT WITH A LOWEF V¥Co®)
235 117 FORMAT(2X, CONTROL STATION VELOCITY = *,1PE13.8,° EXCEEDS YSONIC.® a
236 1 o/+° PROCEECING WITH VSI = VWSONIC. RESUBMIT SITH A LOWER °
237 2 *¥Sle*)
238 118 FORMATI2X,°CONTROL STATION YELOCITY = °*,1PE13.8," ENCEEDS VSONIC.® ~
239 1 2/o® PROCEECING NJTH ¥S2 - YSONIC, RESUBMIV WITH A LONER °
280 *¥S2e )
241 120 FORMATE3X, LOVER® 4/, 3X, *PASSAGE  *,1PE10.3,2X,2¢1PENCL3,5X,1PELD. ~
242 1 93X) o 1PE103¢6%1PEL0L3,7)
283 121 FORMATVU3IX,*LOWER® ,/,3X,"PASSAGE  *,]1PE]LD.3,2XoJPELC.3,9%,1PEL10L3,
288 20X,1PE1034/) ~
245 130 FORMAT§3X, *UPPER® 3/, 3X,PASSAGE  *31PE10.3,2X,2(1PFICa3,5X,1PEL0.3
286 1 o3X) 9 1PE10 296X ,1PEL0L34/)
287 131 FORMATE3IX ) UPPER® /9 3Xs PASSAGE ", 1PE10.3,2X ,1PELC 39X, 1PEL0.3, “~
248 20X,1PEL03,7)
249 180 FORMATUISX,*FREE *,/,3%, *STREAN "olPE10a3,2X0201PEIC3,5X,1PE10.3
250 1 03X) o 1PEL0.2,6X,1PEL0.3,7) -
251 181 FORMATU3IX,*FREE® 7/ ,3X,*STREAM *21PE10e342X,1PEI0.3,9%,]PEY0.3,
252 1 20X41PE1D.3,/)
253 150 FORMATE/ 29Xy *ALPHA *, 9Ky *VINF /VC® g7X, *VSONIC®,BX 4 "VSCNICC® o 7X, o "
258 1 *WDOTCR® 48X ,*WDOTLCR® ,8X, *WDO TUCR*) N
25% 155 FORMATIT7X,711PE10.3,4%)) S _ _
256 160 FORMATI/ g1 X,y ~mmmm e o e e e r e mae oSSR LT oot ; >
257 1 . *e/) —_——
258 165 FORMATI /9%, *TSTAT S, OX, PSTAT®, 90 ,"PSTATC*o8X ("ASTAT*,9X, "RHOSTAT *
259 1 27X, WDOTC®,9X, *WDOTL * ,7X ,°WDOTU®) )
260 170 FORMATiTX .81 1PC10. 2,4X))
261 17S FORMATU/+9Xe "VIC ¢ 11X VICL® 310X ,°VICU® o/ 47Xy 301PEIC.3,4X))
262 180 FORMAT( /7,9, *TTOT* 10X, PTOT *,10%,°PTOTC® 49X 4 ATOT * 410X, "RNOTOT® & )
263 1 BX, *THET® , 1({X,"0EL")
268 185 FORMATI/o1 0N o XRI1eI1Xo  YRII® o1 CX,  XRIZ® ,9X, *YRIZ ® 6K, " XTEST*,10X
265 1 o "YCL®y 1N, *YCU®,10X, *LND®) 4
766 190 FORNAY(7,9%, "XTESTIY , 10X, *VYCL1 ¥, 10X, "VCUT ", BX ,  XTES Y2, 10X, VYCL2 ",
267 1 10X,°YCU2°)
268 200 FORMAT (/710X o NT ¥ EX o NP ® o6X o NS T° 5N o "NH* ,5X o *NKND * 35X 1N 55X, v ]
269 1 ONX® SX " TCOMPL®  5X " THUB *9/ o SXoT3,8X, I3,5X T3,8X,13,5X,
270 2 T3,8X oT3,5XT2,7TX,T11,9%,71) .
271 210 FORMATU/ 47X, *P-S CLTOFF 1°,3X,°P-S CUTOFF 2 P-S CUTOFF 3°,/, 4
212 BX G IPE10e3 45X o 1PC10.345X4 IPEN10 .30
213 END
-
(%)
-/
o)
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o _ ~

)

e 1 SUBROUTINE SEARCH -
2 COMMON /COORD/ XON 4700 ,YON{ 700 XOFF (200G ),YOFF (20C),5¢700),
3 1 S10700) g XTEST , XTE ST, XTEST2,YCL 4YCU JYCL 1o YCL2,YCULy

® 8 2 YCUZoXR1oXR29XRH o YR14YR2 4 YRH4CUTOF1 4CUTOF 2 ,CUTOFH , -~
s 3 ELNCLANG(700)  ARL 700D JAROFF 1200}
6 COMMON /COUT/ NT (NS1,NH NP, EN NX (KND ,JCOMP K oNXHI1 NXHI2 NXNT 3,

o 1 1 NS1ZyNST3,NSTT,NPFRI30), IRAKE30) M) ,#2,1COMPY L IPL , ~
] 2 IHUB
9 COMMON_/CONT/ VCoVS] ,VS2oXNC L XNC ) AMC2,MN0TC,W00TC],4007C2,

() 10 1 TITLE03) JVINF (ALF A 44,8 ,Co0 ,A1C.A2C,A3C,A8C,ASCoAL 1, -
11 2 A21.A32,A81,A514A12,022,A32,882,452,¥1C.¥IC1.YIC2
12 COMMON /CONDIT/ TTCTALPT,PSTAT,ISTAT PSTATC,ATOTAL +PVCoRHOST,

e _ 13 1 RHOTOT,ASTAT,QCINF -
is € ~ccmecrmmmmccece e e et el P T e T L Ty T
15 c

) 16 C THIS SUBROUTINE FINDS THE HIGNLIGHT ON EACH BODY AND ~
17 C CALCULATES AREAS FOR ALL JHE ON- AND QFF-BODY POINYS.
18 C

o 19 PI = 3.181592654 “
20 <
21 C _ON-BOOY POINT CALCULAIIONS

o T2z c -
23 JJ = NS1+1
FL JJIJ = WH ¢ 1

® 23 NXHI1=} ~
26 00 10 J = 2,NS1
27 IFIXONIJ) 6E.XONIJ-10) GO TO 10 o

® KLl WXHIT = J -
29 10 CONTINUE
30 YF(TnUB.EG.07 60 TC 21

() 31 41 2 JJ ¢ 1 3
32 JZ = JaI-1
33 00 20 J =J1,42

o 3% YFIXORTIT.GE.XONTJ-TJ} G0 YO 20 7]
35 NXHI2 = J
3% XHI2=XON(NXKI?)

® 37 20 CONTINUE v
38 21 92 = JaJ+l
39 IFIIHUBLEQ.B) XHI2=99999.0

®  Tw = J7.NV )
81 IFUXON(JD BELXONIJ-1)) 6O TO 30

- %2 NXHI3 = J

] .3 30 CONTINUE “
[ 1] T TNSTIINXHTT
.S CALL SURF

() 13 T (¥
a7 C OFF-BODY POINT CALCULATIONS
[T} C

[ ] 89 =0 (&

- 50 NPI=NP-1

51 00 105 I = 1,NP)

(] 52 - TFIXOFFIII.LT.XHIZ2) 60 T® 101 -
53 IFII1.6Q.1) 6O Y0 10
S8 LZ-Le+] (]

) 55 IFIL.EQ.LT) 6O To 101 . <l
56 AASYOFFII+1)-YOFF (1) ’

¢y T
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—a

. ) ~
[ )
57 AB=YOFF(I)-YCFF(I-1}
e 58 TIF(ABS(AA-AB).GT.0.001) 6O YO 102 —— -
59 101 IF(XOFFU1).EC.XOFF(I+1)) 6O 1O 1CF
60 102 K=K+
L) 61 NPPRIK) = 1 -
62 LINPPREK)
63 L1zbel
] 68 105 CONTINUE _ -
65 KzKel
66 _NPPRUKIZNP
L) 67 DO 110 Iz1,NP -
88 Ic =0
69 IF(T.LENPPRE1)) N1Z1
o 70 IF(I.LE.NPPREL)) 6C TO 112 ~
11 00 111 Jy=2,K
2 IFUUILENPPREJD) s MNDo(]o6ToNPPR 1J-1))) K1zJ
L 73 111 CONTINUE ~
112 TFIXOFF(T)eLTXONIAXNIL)) 60 YO z00
T NNZNST+1
® 1% IF(THUBONELO) CALL INTERCXON yYON (NNoNXHI2 ,XOFF 1), ¥5) -
i 4 TF(XOFFI1).6T.XNI2} 60 T0 180
18 IRAK KDY= 3
@ 10 60 10 110 =
180 IFCYOFF(1),4T,Y5) €0 Y0 190
IRAKINI) = &
® 60 10 110 _ =
190 IRAR(KIY) = & 8
60 T0 110 a
@ IRAK (KL} = 1 o
11Q CONTINUE
[} § " RETURN
o (1] END i)
o - 3
® 2
® <
® J
() ~
o )
® !
i
-
° e
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® 1 SUBRQUTINE ANGLEF e -
2 CCHMON /COORD/ XONITUO) 4YONI(TOO) XOFF (200),YOFF € 2QC 1S (7001,
3 1 S1E100) 4 XTEST 2 XTESTL LXTEST2,9CL A VEM 4 PELLLYCL2,YCU ], - _
» [} F3 YCUZoXR14XP2yXPHoYF] ¢ YRZ s ¥RMoCUTOF ) (CLTOF2,CUTOFH, -
-] 3 ELMCLANGITOO) SREICOD o
6 COMMON 7COUT/ NToNSI o NH (NP IW NX KND (JCOMP oK NNHE Y JhaMIZ2 JNXNT 3,
o 1 NSTiaNST3oNSTT JNPPFIICI.IRARGIN) oML o5 JCOMPL,IPL, -
] THUE
9 [ T e e e e e ettt e t e mre e s emcccecm e emem e n .. - ——————
® 10 c ~
1l C THMIS SUBROUTINE CALCULATES TME ANGLE OF THE BOOY SWRF ACE
12 C
o 13 NS = NS1-1 ~
18 D0 10 I = 1,KkS
15 TFAXONIT*1)EQ.XQNIT)) ANGIT)=3.19159/2.0
o 16 IFEXON(TI*11.EC.XONIT)) 60 TO 10 -~
17 ANG(J) = AVANCIYONIT*1)-YONII))/EXONET®1)-XON{TD))
18 10 CONTINUE
L ] 19 NT2 = WH-3 -~
20 IF(THUBLEQ.O0) 60 TC 21
21 N = NS1el
([ ] 22 00 20 I = N NT2 -
23 IF(XON(I*1)oEQ.XONCI)) ANGET)=3,184159/2.0 -
F TFEXONII* 1) EQ.XONIIF) GO TO 20
@ 25 ANGII) = ATANUG(YON(I+1)-YONET)D/IXONCI®R)-XONETD)) _ o
{3 20 NUE »
27 21 N = NT2e2 2 _
® 28 NI = NV-T ~
29 DO 30 1 =N,NT3 -
30 TFUXORTY+TT. TU.XONIIJY ANG(YT=3,1815372.0
® 31 IFIXONIT+1).EQ.XONIT)) GO TO 30 _
37 - = N +1)-YON N7 1XON(T+T)-XONTTTI )Y
33 30 CONTINUE .
o kL RETURN 2
35 END
) )
® T - )
L ) - .
[ T <
@ -
® -
8
() =l

!
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~ 1 SUBROUTINE SURF -
2 COMMON /CGORD/ XONITOO) ,YON 70G) XOF F 12000, YOFF{20C),S¢T00),
3 1 S10700) XTEST (YTEST1 XTEST2,YCL ,YCU,YCL],YCL2,YCU1,
~ 8 2 YCUZoXR1,XR2,XPH YF1,4 YR2 ¢ YRHoCUTOF1 ,CUTOF 2,CUTOFH , -
s 3 ELAC,ANG(700) 2 AR IC0) 2 ARQOFF(200)
6 COMMON 7COUT/ NT NSL NH,NP,TW (NX (XND ,ICOMP K 4NXHI1 ,NXHI2 ,NXHI 3,
~ 7 1 NSTaoNSTISNSTT,NPFFI3C), IRAKISO),#1 ,F2,ICONPL,IPL, -
] 2 IHLE
) COMMON/FINDER/ JCHK] o JCHK2 ,JCHK 3
~ 10 g [ —— - -
11 [
12 C THIS SUBROUTINE CALCULATES THE SURFACE DISTANCE ON EACKF BODY
o 13 C__FROM 17S HIGHLIGHY -~
1 3
15 CALL CHECK () (NS),1KT,XON)
o 16 XRSZAR) -
17 IFEXONGIRTIETXR1) XR1ZXONS IRT)
18 00 2 1:=2,NS1)
m 19 TFAICEYONIT) GEYRDDoANDY EYONET-1) L E YR]DID.ORGEIVCHITILLEYRLD, D
20 1 ANDoCYONCI=1)D6BE+YR1ID)IDaAND o ({EXONS TDaLE «XR] DAND o IXONII~-1),.6E,
21 2 XR1D)oORGUEXONGT)GEoXRIIANC. ENONE I3 LECXRIDIDD JCHNL = I
o 22 2 CONTINUE -
23 ARLZARS
28 1F(INUB.EC.O) 60 TC 5
o 25 KKZNS1e2 b
26 K2:=KK-1 8
27 CALL CHECH(R2,NH,1F,XON) . ® _
- 28 XRS-XRH ®
29 IFIXONIIR) 6 ToXRM) XRHZXONIIR)
30 DO % I=KK,NH
-~ 31 IFACULYONCI ) oBEoYRE)AND (YONIT = 1) oLE YRHDI.ORUIYCAITDLELYRHI.
32 T AND.IVONCI-1)e6E+VYRH) ) Do AND o 1§ NONG T 0oLE cXRH ) AND o IXONCI -17 oGE »
33 2 XRH)).ORLOEXONCT ) ,GEXRHISAND. ( 2ONET-1)LEXRHIID ] JCHK2 = 1
& ) & CONTINUE
35 XRHZXRS _
36 S NK=NH*1
O 37 NN2SNK o] .
38 CALL CHECKINK NT,TRZ 4 XON)
39 XRSTXR2
- a0 IF(TRz.EQ.00 IRZ=NT .
T IFIXONIIR2) <67 XR2) XR2=XONCIR2)
a2 DO 6 I=NK2,NT
s a3 TFCLEEYONIT) cBEaYRZ) oANDIYONET~1) L ELYR2DD. ORIV CAITILLEYR2 ),
(1) T AND . TVONIT-T).GE . W2V VI AND . TU T XONC T . LE JXR2Z T AND . IXONTTI-17.GE.
as 2 XR2)) ORI XONIT) s6E e XR2IANDL C XONEI-1)4LE«XR2))) ) JCHKI = I e .
- 13 & CONTINUE -
a7 XR2=XRS
a8 TFIYONCJCHKT 1.GE.YR1) 60 TO 10
) a9 SEJCHRLDIZ -SQORTIUNCNIJCHNIDI-X R1) €924 {YON{JCHK1)-YR1)882) .
50 NN1 = JCHKi+2
51 NN2 = JCHK1-1 o -
53 SINNT=17= SGRTT(XCN(NNI-1)-XR1)1%%2¢ (YONINNI-1)-YR ]19%2)
53 60 10 20
53 10 SUJCHKI) = SQRTICINCNIJCHN 1)=XR1) %92+ (YON(JCHK 1 }-YR ] 14%2) K
5% NN1 = JCHK1e} _ . i L
56 NNZ = JCHK1-2 ’




57 SINNZS1) Z-SORTUIXININNZ*1)=XR1) 442+ (YON (ANN2o 1 boVR 10902}

a _ _S¢& 20 DO 30 1 = NN1,NS1 B
5¢ SUI) = SUI=1)4SARTEIXONITI=XONIT-1)1982+(YONLT)~VOS(]-1))%22)
6D 30 CONTINUE .
a 61 DO 4G 11 = 1,NN2
62 1 = NNa*+1-11
63 SEI) = SEJIo1I-SQRTICEXONITI-XONEI+13) 492+ (YONIT)-YOR(Ie1) )e02)
L) 68 40 CONTINULE
65 IF(THUR.EC.O) GO TC 81
 86____ IFCYONGJCHN2).GT.YRH) 6O YO0 50
a 67 SUJCHK2) =-SORTUIXCNIJCHKZ)=XRH) 982+ LYONIJCHK2)-YRI )982}
68 NA1 = JCHK2s2
69 NN2 = JCHKZ=-1]
e 10 SINN1-1) = SORT(AXCNINN]I=-1)=XRH) @92 (YONINNI=-1)-YR} )9%2)
71 60 10 60
12 50 SEJCHK2) = SORTC(XCN(JCHK2D=XRH 19924 LYON ( JCHK 2)-YR})922)
o 73 NN1 = JCHNZe]
78 NN2 = JCHK2-2
75 SINNZ+1) --SORT(UXCNINN2¢1)=-XRH)I#32¢ (YONINNZ+1)-YR} )92}
® I ) 60 IS = NSle}
17 1S2 = NH
18 DO 70 1 = NN1,1S82
@ 19 S{I) = StI-134SORTAIXONIII-XONIT-1)0e22+(VYONII)-YONLI-1)1922)
80 70 _CONTINUE
, 81 DO 80 IT = IS,NN2
® 82 I = NN2+1S-11
T OTBY T T ST = STTSTY-SURTIURONTY Y -XONT Yo TN VIS TYORT Y I =-YORTI+1VI¥42)
88 80 CONTINUE
® 8% BI TFITONI(ITRRSVL.LT.VYRZY GO0 Yo 90
. 86 SEJCHN3) S~SORTE(XCNCJICHKII=XR2)092¢ LYON(JCHK 3)~YR GVe22)
[}} NN = JCHK3e1
) 88 NN2 = JCHK3-2
17 STNNZSTT = SORTTIXCNINNZ*TI-XRZ 902+ (VON(ANZ+11-YRZ1982)
90 60 YO0 100
[ ) 91 T0 STJCRK3Y = SORVUINCNUJCAN YI=-XR2ZT342+ IYONT JCHKIY-YRZ)9s2)
92 NN] = JCHK3e2
9% NN2Z = JCAK3-1
(] on SENN1-1) =-SORT(IXCNINNI-1)~XR2) 9424 (YOM (NN1=-1)=-YRZ)19e2)
T9S T T YO0 IS = NReT
96 DO 110 I=NN1,NT
o ST T STI¥Y = STI-TT-SORT(IXONIII-XONIY-13) 82+ (YONTII-YONITI-1V 1 4s2)}
98 110 CONTINUE
99 D0 120 11 = IS,NN2
() 100 I = NN2eIS-11
RS 1} H «I7e XONTIT- STV Feege T-YOM(I+11V942)
102 120 CONTINUE
o ia3 RETURN
108 END
L O .
{-®
N N D SUBROUTINE CHECK (TS, IF,IRT,X0)
! 2 DIMENSION XO(SDO)
— 3 1120
_ . 1ST-15+1
5 00 5 I=]ST,1F
6 IFIIT.EQ. 1) GO TO ¢
! [ ] 1 . JFEX0CI).6Tox0t1-1]) IRVZI-} _
! [) IFUX0(T).CTXOUTI-1)) IT:=1
R, _5_CONTINUF__ _
| @ 10 RE TURN

11 __END




. ~
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o_ 1 SUBROUTINE SOLVE -
2 COMMON /CCORD/ XOMITDAQ) ,YONETCOD ,XOF F (2001, YOFF(20C,S67000,
3 ] 3117000, xTEST XVEST1, XVEST2,YCL,YCU,YCL]. YCL2,YCU,
® [} 2 YCUZyXR1 (XR2¢ XRH o YR14YR2 o YRH,CUTOF 1 ,CUTOF 2 ,CUTOFH, -
s 3 ELNC,ANG(700) «AREI0Q) LAROFF (200)
6 CONMON /VELOC/ Y11700),v21700),V21700),¥4(700) V58 7CCI.V1X12007,
® 7 1 V2Y(200)4V3IXE200) ,VaX (200) ,¥SX{200) ,V1V(200], -
8 2 V2Y1200)3,V3Y(200),VaY1200),VSY{200)
9 COWMON_/CONT/ VCL¥S1,VS52,XNC 2 XNC | 4XMC2,MDOTC,WOO0TC J,4D0TC2,
L ] 10 1 TITLECS) oVINF oALF AoAgB oC o0 A1C oA2C, $3C,ANC o ASCoAL T, -
11 2 A21A3LoA8],A5),A)2,422,A32,A82,852 ,¥1C,VICl,VIC2
12 CONMON /COUT/ NToNS1oNH NP T W oNX (KND ,TCOMP oK yNXHI 1 NXHE2 s NXHT 3¢
@ 13 1 NSTZ,NST3,NST7,NPPRU30I,TRAKII0) M) ,#2,5COMPI,IPL , ~
18 2 IHLE
15 CONMON /CONDIT/ VVOVAL,PT,PSTAT,TSTAT,PSTATC,ATOTALPTC,RHOST,
[ ) 16 1 RHOTOT,ASTAT,QCINF ,RSORTC -
17 CONNON /WRIT/ AALC,AA2C,AASC,AANC,AASC, AN, AR2], 03] ,AAN] ARS],
18 1 AA12,AA22,AA32 0AAN2Z AAS2
9 19 CORMON /SOLUT/ VBARIT00),¥BARO(2C0), VINCE700) (¥XINCI200) , -
20 1 VYIN ¢200) ,RHOB(7(O),REBORT (700 ) ,RHOEC (200 5
21 2 VCOrI700),RBOOTI2L0), VREL200),VRECOM (2000,
() 22 3 VXCCH1200) 4VYCONTZ00) o THETAL2007,PSCPTCITOD D, -
23 3 PSOPT (7000 ,CHACH{I0Q) (XMACHITO0),CPTE700),,CPC 700D,
24 5 RKOI(700)
® 25 € ——eve—eemcaacoaa ittt ettt hiideihivinhshhet bttt T o~
26 4 n
27 C _THIS SUBROUTINE SOLYES FOR THE COEFFICIENTS A,B,C, ANC C AND -
() 28 C SOLVES FOR VBAR AND Vv INCOMPRESSIBLE FOR BOTH ON- AND GFF-BODY T T
29 C__POINTS _
30 4
(] 31 OIMENSION YNEWESO) ,VNEW1§50) JVNENZISO0),YNEWTISO0),VAEN(SO), e -
32 ] YNEWSTSCH
33 6 = 32.17%
(] I8 IFiW).t0.1) 60 Y0 30 -
35 C_THE FOLLOWING CALCULATIONS ARE FOR THE CONTROL STATION
36 C UPSTREAW OF THE HUB
o 37 A = XTESTY (%]
- 1% NPL = 0
39 NH1 = NMel
o 4] 60 5 Y1G=wNxWI{,NS1 <9
81 IFCGAGELXONITIO0)) .ANDL (ALY XONCTLIO*1I)) THEAL = ANGII10)
a2 5 CONTINUE
) 83 DO 6 I1D=NH1 ,NXHI2 -
- ) sLEXONTTIOV V. AND. TAEY. XON (YIO+197) THEAN = INGITTO)
4s 6 CONTINUE
o 86 CALL INTERZTNNHT T A1 oA VL SV IL VLoV IL, VAL SVELD o
87 CALL INTER2(NHI G NXFI3,A,YH VIHVZH,VIH,VEH, VEH)
8 00 10 11 = 1.K
49 IFCI1.6Q0.1) I} “
B Y] IF(11.EQ.1) 60 7O 12
s1 I=NPPRETII-1)+1) .
® T Ts2 12 IFUANELXOFF(I)) CC T0 10 -
53 TFCIT.EQ.1) NPL = )
54 IFUIT.tQ0.1) NPH = WPPR(ID .
® 5% IFUIT.EQ.1) 43 = NEPRID) _ *ha*
56 D0 15 J =2,K T °




1F(IT.EGad) NPL =
1FET1.EQ,J) _NPH =

1
NPPRIJ)-NPPRIJ-1)

59 TFIIT.E0,J) J3 = NPPR(J)
60 15 CONTINUE
61 10 CONVINUE

IFINPL.EQ.Q) WRITE

16 ,1000)

IFINPL.FQ.0) STOP
D0 20 JJ_=_NPL,J3

VNEWTEIY = VNFWI (T ISCOSTTHEALT

-

[ ]

L .
65 YNEM(JJ*2-NPL) = YOFFLJJ)
66 VNENILJUJ*2=-NPL) = V1X(JJ)

o 67 VNEWZ2(UJ*2-NPL) = W2X1gJ) -
68 YNEW3(JJe2-NPL) = ¥IXUJJ)
69 VNEWNIJJ*2-NPL) = VAX(JJ)

® 70 JFUIHUBNECD) YNEWELYJ*2-NPL) = ¥5XUJJ) -
7 20 CONTINUE
12 YNENED) = YL

@ 73 VNEWI(1) = VILSCOSITHEALD -
78 VNEN2U]) = V2L9COS ITHEAL)
15 VNEN3U1) = V3LSCOSITHEAL?

e 16 VNENA (1) = VALSCOS (THEAL) ~
77 TFITHUB.NE.O) YNEWSI1) = VSLSCOS ITHE ALD
78 YNEWINPH2) = YH

® 79 VNEW1INPH+2) = -V1+eCOS(THEAR) ~
8g YNEN2INPH2) = ~yZie HEANY e —
a1 VNEW3INPH42) = -VIPsCOSETHEAM)

® 82 VNEWGINPHO2) = ~VaFSCOSITHEAN) . ~
8y IF(THUBNE.D) UNEWS(NPH2) = ~V5FeCOSITHE AR "
8s NPT = NPH+2 . =4 .

® 85 CALL INTEGIVNEWILYAEN,AAIC,NPT) N
86 CALL INTEGUIVNEWZ yYNEN AA2C,NPT)
87 CALL INTEG(VNEM3,YNEWoAR3C,NPT)

[ ] 88 CALL INTEG(YNEWS s YNEN JAARC,NPT) I
89 TFUTHUB (NE.O) CALL TNTEGIVNENS,YAEW, AASC o NPT)
90 AROFF INPL ) ZYCU~YCL

® 91 AIC = AAIC/AROFF INFL) }
92 A2C = AA2C/AROFF (APL)
CE A3C = AASC/ZAROFF (NFL)

@ 94 ASC = AASC/AROFF {NFL) 4
95 TFUIHUB.NE.O) ASC = AASC/AROFFINFL)
96 IFIIHUBLEQ.D) GO TC 215

o 97 T YRE FOLLOWING CALCULATIONS ARE FOR THE LOWER CONTROL STATION P
98 30 IFIM1.EQ.1) 60 T0 A0
99 IF(MZ,EQ.1) 60 To0 10

[ ] 100 80 A = XTESTQ v
101 - NPL - O
102 NH1 = NSlel

() 10% CALL INTERZTNSTI NI (A, YNEWT LD, VAFWI (1) VREWZ (1) cVNERS(T ) ,VNENRTT) ]
108 1 +JYNEWNS (1))
105 DO 81 T10-NST3,NS1

o 106 TFOUAGELXONCTIDI ) JANDSIACLTXONIT10+1))) THEAL = ANC(I10) -
107 7T W1 CoNTiwuE T
108 DO 42 I10=NH],NXHIZ . -

® 109 T TFUUALLE.XON(IT0)) ANDs CALGT.XON (1101010 THEAH = INE(T10) -
110 82 CONTINUE
111 VNEWIT1) = VNEWIL]1I#COSITHEAL) 2

o 112 WNEMZI1) = VAEW2(1)®COSUTHEAL) <

o



® . -
® .
118 VNEVG (1) = VYNEWN{1)8COSETHEAL)
([ ] 11% VYNEWS(1) = YNEWS(1)8COSETHEAL)
116 CALL INTERZUNHLZNXFI2, A YH ,V1H VZF,VIH,VAF VSH)
117 00 50 11 = 3,k _
o 118 TF(IT.€0.1) I=1 -
119 IFSI1.EQ.1) 6O 10 a5
120 1 = NPPRUII-11e]
o 123 85 IFUIA.MNEXOFFEI)) LCR.OUYOFFEI).GT.YCULY) 60 TO 50 -~
122 IF(TIL.EQ.1) NPL = 1
123 IF(I1.EQ,1) NPH = NPPR(1)
) 124 IFtIT.t0.1) J3 = NPPR(1) -~
125 DO %6 =2,k
126 IFUITeEQed) NPL = WPPREJ-1D0)
® 127 IF(11.EQ.J) NPH = NPPR(J)-NPPRIJ-1) -
128 IFUIT.€Q0.3) J3 = MPPREJ)
129 86 CONTINUE
L ] 130 S0 CONTINUE -~
131 IF¢NPL.EG.O} WRITE ¢6,1001)
132 1F INPL.EQ.OV STOP
o 133 DO 60 JJ = NPL,J3 -
138 YNEWCJJI+2-NPL) = YCFFIJJD
135 VNEN11JJe2-NPL) = ¥IX(JJ)
@ T3 7T VNEWZ(JJe2-NPL) = W2XiJ0D — ~
137 YNEW3IJJ*2-NPL) = ¥3XEJJ)
138 VNEWATJJ*2-NPL) = VaX(JJ)
Y 139 VNEWSLUJ*2-NPL) = VSX{JJ) - "
- 1%0 50U TONTINUE .
1 YNEWINPHe2) = YH _ i _ - _
() 1§27 VREVITNPHSZY = -VIFSCOSTTRERHT - -
143 VNEWZ INPH42) = =¥2+8COS(THEAN)
148 VNEWN3ITNPH42) = -VIFsCOSETHEAND
135 VNEVS INPH®2) = -VaFSCOSITHEAM) e
T T O1ARE T T TVNEUSTNPRZY T —VSFSCOSTTHEANHT
147 NPT=NPH+2
® T T8 TC CALL INYEGIVNEWT , YAEW  ART T, NPTY ¥
149 CALL INTEGIVNEW2 ,YAENW,AA21,NPT)
150 CALL INTEGIVNEW3I,YNEW ARSI NPT)
® 151 CALL INTEG(VNEWA ,YNEW,AARI,NPT) v
157 CALL TRYEG(VREWS , YAEW, AAST NP T]
153 AROFF INPL )ZYCUL-YCLY
o 15 7 ATT = ARTTZ7ARGFFINFLY @
155 A21 = AA21/AROFF(NFL)
156 AT T AAST7AFOFF INFL)
® 157 AG1 = AASI/AROFF INFL) v
158~ AST = AAST/AROFFINFL)
159 C THE FOLLOWING CALCULAJIIONS ARE FOR T+E UPPER CONTROL STATION
[ ) 160 70 IFCIMTEQ.OY.AND. (F2.EQ.07) 60 TC 80 ]
161 A = XTESTZ
162 NPL - O
[ ] 163 NH1 = NHel -
I VY NSHZ NH
168 CALL INTER2ENXHI2 ¢NSHoAYNEWEL) o YNEW ML), YNEW2 (1), YNEN3(),
@ T 166 1 YNEWS (1) ,VNEWS (1)) -
167 DO 71 110 = NXHI2,ASH
168 IFEIALGE«XONETIO0) ) AND S 1ALLT XONITI0+100) THEAL = ANGCITC) .,
® 169 T1 CONTINUE o *[ae
I TT7DO 72 T10:NH1,NYNIZ *
o * T - !
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11 TFEOALLE JXONCIL0) ) LAND, (A 6T XON(TI0+10)) THEAM

) 172 72 CONTINUE ~
173 VNEWL(1) = VYNEM1(1)8COSITHEAL)
178 UNEM2(1) = VNEMW2E1)8COS (THEAL)

® 175 VNENW3(1) = VNEN3CTISCOSITHEAL) ~
176 YNEWS(]) - YNEWSE2)SCQSITHEAL)
177 YNEWS11) = VNEWS(138COSETHEAL)

() 178 00 90 JI = 1.k L]
179 IF(11.€0.1) 1=1
180 1Ft11.,EQ.)) 60 YO S5

o 181 T = NPPRITI-11e1 -
182 95 IFEIANELXOFF 1)) CR(IRANITITINE.AD) 60 10 90
183 TFUI1.6Q.1) NPLZL

® 188 IFII1.€Q.1) NPH = APPRI]} -
185 IFIIT1.€Q.1) J3 = NPPR(1)
186 DO 96 J=2.K

@ 187 IF(IT.E0.J) NPLZI -
188 IFLI1.6QeJ) NPH = WPPRIJI-NPPRIJ-1)
189 IFUITI.EQeJ) J3 = MPPREJD

® 190 96 CONT]INUE -
191 90 CONTINUE
192 IFUNPL.EQ.O) MRITE 16,1002)

o 193 IFINPLL.EQ.OY STOP -~
198 NPT = NPH+2
195 CALL INTER2INHLI NXEIZ A YNEWINPT ) UNENLINPT) ,YNEMZ (NFT), YNENSINP T)

([ ] 196 1 YNEWS NP T) ,VNEWS INPTY) "
197 VNEWIUINPT) = -YNEWIINPT)2COS I THE AM) o
198 UNEM2INPY) = -UNENZU(NPTISCOSITHEAK) < .

@ 199 VNEM3INPT) = -WNEWIINPTI®COS (THE W) ~
200 VNEMAINPT) = -YNEWAINPT )*COS L THE SN ) _
201 VNEWSINPT) = ~UNEWSINPTISCOS (THEAN)

® 202 D0 100 JJ = NPL,J? _ &
203 YNERTJJ*Z-NPLY = YCFFiJd)
206 VNEW1(JJe2=-NPL) = VIXCJD) o

(] 20% VNEWZ(JJ+Z-NPLT = v2xiJdd -
206 YNEN3IJJS+2=-NPL) = ¥3X(JJ)
207 VNEWA(JJ*2-NPL) = ¥aXtdu)

@ 208 YNEWSIJI+2-NPL) = VSX(gJ) (=]

- 20% 100 CONTINUE

210 CALL INTEGUVNEW1,YNEW,AAL2,NPT)

@ Zii CALL INTEGIVNEW2.,YNEW,AAZ2,NPT) o
212 CALL INTEGIVNEW3I,YNEW,AA32,NPT)
213 CALL INTEGIVYNEMN ,YREW (AR 2,NPT)

[ ] 218 CALL INTEGUVYNENS s YAEW 4AAS2 ,NPT) ("]

- 215 AROFF(NPLIZVCUZ-VYCLZ

216 A12 = AAL2/AROFF ENFL)

@ 217 K22 = RRZZ7AROFFINFL) L
218 A32 = AA32/AROFFINFL)
219 A82 = AANZ/AROFFUNFL)

® 220 AS2 = AAS2/AROFFINFL) -
z21 80 1F(M1.E0.1) 60 TO 200
222 1FIN2.EC.1) GO To 21D

@ 223 C  THE FOLLOWING IS FOR THE CASE WHERE UPS TREAM AND LOWEFR )
224 C _CONTROL SYATIONS ARE INPUT
228 VCL = ARC-A&C -

® 226 VL1Z A31-A4) -d
227 VUT = aASi-A81

®
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228 VYCU = ASC-ASC
@ 229 A_= VINF$COS (ALFA)
230 B = VINFSSINCALFA)
23) D= nsnvcl-vc-vuunucwuzcnvu-uuuosuzunr_unvunvct-
L ] 232 1 vcuevL))
233 C = (Y¥S1-JA®ATLeR*A22)-Devul ) syl )
238 60 T0 220
o 235 C THE FOLLOWING IS FOR THE CASE WHERE UPPER AND LOWER
236 C CONTROL STATIONS ARE INPUT
237 200 A = VINF$COS(ALFA)
[ ) 230 8 = VINFSSIN(ALFA)
239 VL2 = A32-a82
280 VL1 = A31-aa1
([ ] 241 VUL = aAS1-A8})
282 VUZ = AS2-aw2
243 0= nsunz-vszuuouuxz‘auzznvu-u‘nxosuzlnuzuwulouz
® FID) 1 -vu2evL)
245 € - IVS1-1anA])+BeA2})-DeVULD/VL]
2%6 60 TO 220
® 287 € TVHE FOLLOMING IS FOR THE CASE WHERE UPSTREAN AND UPPE &
248 C CONTROL STATIONS ARE INPUT
289 210 A = VINF*COSCALFA)
[ ) 250 8 = VINFeSINIALFA)
251 VCL = A3C-ASC
252 YLZ = A32-aAw2
® 253 YU2 = AS2-AN2
5% VCU = ASC-ANT
255 D = cvszovct-vun:ououc-auzcnw.z-uouzoauzznlcnnvuzovcm-
9 75¢% T VTUSVI Y -
257 C = (VS2-(A®A124B%422)-DeVU2 ) /VL 2
258 60 70 220 ©
® 259 215 A = VINFSCOSEALFA) s
260 B = VINFSSINIALFA)
261 € = (VC-ASAIC-BSA2C)I/1ASC-ANC)
o r{Y T YWE FO N H ULATYON v VBAR
263 220 DO 230 T:z1,NT
264 IFATHUBLEQ.0) VINCHTI=AOVICT)IB#V 24T ICHIVITTI-VRTTT)
® 265 IFIIHUB.EC.O) 60 TO0 230
766 VING(I) = ASVICI)+BoV2UTISCHIVITI DI -VaTTI I +D8 (VS CTT-VaIT))
267 230 CONTINUE
® 758 T U0 WO T =I,NP -
269 1F(THUBLEQ,D) VXINCIT)=ASVIXGT)SEOV2X(TDoCEIVIXII)-VaAXLID)
270 TFUIRUB.EC.O) VYINCUTIZASYIY (IISEOV2Y (I D oCIVIVITI-VAY(T))
o 211 IFtIKURLEQ.0) 60 TC 235
272 VXINC(II= AVIXCIY BV T+ ATV XTI VAN (T VI s O IV ENCTTSVaRT T}
273 VYINCII)= ASVIYII)4BaV2YLT)eCotYIYII)I-VAY (I))+DOIVEY(I)-VYAYI]))
® 27Ty T T 2ISVREITY = SCRIAIVXINCITI®#ZeVYINCI T I8 2) T -
215 THETACL) - ATANCVYINCUI}/YXINCET))/3.1015926589]80 .0
276 280 CONTINUE
() 277 1000 FORMATU///41CX,"THERE 1S NO RAKE LOCATED AT THE DOWNSTREAM *
278 1 ‘CONTROL STATION. °*o/,10%,°CHECK INPUT LOCATION OF ©
279 2 "CONTROL STATION. RUN TERWINATED.®)
[ 780 1001 FORMAT(/77,10X, "TFERE 1S NO RAKE LOCATED AT THE LOGER ©
281 1 "CONTROL STAT1ON. °,/,10%,°CHECK INPUT LOCATION OF °
282 F “CONTROL STATION. RUN TERMINATED. *)
o 283 1002 FORMAT(///,1CX,* THERE 1S NO RAKE LOCATED AT THE UPFER °©
P M "CONTROL STATION, *,7,105,°CNECK INPUT LOCATION GF °
285 2 ‘CONTROL STATION. RUN TERMINATED,®)
@ 286 RETURN
287 END
L)
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] 1 SUBROUTINE COMCOR ~
2 COMMON /COUT/ NT oNS1 NHNPSIW ¢NX oKND ¢ ICOMP Ko NXHI1 JNXHIZ NXHI],
3 1 NST2,NST3 NSTT7 NPPRIZDIIRAKI30) 4M} P2, 3CONP ), IPLS
® [ 2 1+UB ~
5 COMMON _/CONDIT/ TUCTALPT PSTAT L JSTATPSTATC,ATOTAL PYC,BNOST,
6 1 RHOTOT ,ASTAT,QCINF (RSORTC
() 17 COMMON /SOLUTZ VAAKLT00),VBAROI2C0) 4 VINC(TQ0) o¥XINC €200}, ~
8 1 VYINC(200) ,RHOBI7CC)oRBORT ¢ 700 ) 4RHOEC(20D),
_ 9 2 VCOPrE700),RB00T12C0),VRE1200) , VRECOP 12000, .
[ ) 10 3 VXCCH 200D ,VYCOM E2PD) ,THETA L2000 ,PSCPTICET700D, a
11 L) PSOFYL700) ,CHACHETC0) ,XMACK (7001 ,CP11700),CPCETQ0),
12 5 RHCILTAC)Y
[ ) 13 COMMON_/CONT/ ¥C ,¥S1 ,¥S2 ,XMC ¢ XMC ] ,XMC2,W00TC,H00TC1,0D0YC2, L]
1% 1 TITLEU3Y  VINFLALFA ,A,B,C,DeA1C,A2C,AYCANC,ASC,ALL,
15 2 A219A31,A81,A51,A12,A22,A32,A02,A52,11€,V1C1,V]C2
() 16 [ T e T L)
17 c
18 C THIS SUBROUTINE APPLIES THE COMPRESSIBLITY CORRECTION 70 THE SOLUTION -
® 19 [
20 EXCON = 1.095¢AT0TAM #125,0/216.0
21 Pl = 3,181592654
® 22 P1i80 - 180.0/FT -
23 YCHX = ATOTAL/SORT (.2}
28 00 10 I=1,NT
® 25 A9 = 1.0 i - L [ )
26 VCOMTT) = VINCITV7RSORTCa#(ABSIVINECTI/VED)
27 VA = 0.2%(VCOMII)ZATOTAL)®S2 o
9 28 TFivA,6Y. 1.0 G0 1C 25 T T Tttt/ T TT e T -~
29 PSO = (140-0,281VCCNITI/ZATOTALI®02)993,5 B
30 €0 Y0 30 8
™ 31 25 PSO = 0.0 > -
T3 T IO TFUTABSTVEORTITT.UT. VCHK T ,OR . TABSINX T RE.IFY 60 Y0 IC
33 VSAVE = ABSIVCOMIIN) _ o
® | TN IFCUIVSAVE/VCHK},67.2.0) 60 TO 10 [
35 RHORTC = VSAVESPSCOes0,715/EXCON
36 IF(RHORTC.EO0.D.0) RHORTC = 1.0
® 37 IF(VCOMITI.LT.0.0) A9==1,0 |
ki:] VCONTTIT = VCHW#T1.C* IVSAVE/VCHFRK=-1.0048{1,C/RRORTCI 1949
39 10 CONTINUE
® 40 - 0o 40 I =1,~NP - | J
41 VRECOMUI) = VRE(ID/RSORTCOs(VRE(1)/VC)
[¥3 VA = 0.2¢(VRECOMUTI/ATOTAL)®#2
o u3 IFIVA.6T41.0) GO TC 35 [
T T T AN T P3Y = 11.0-0.2¢(VALCON(TI7ATOTAL 1s¢2 1o 7.8 -
45 60 TO &0
® 13 35 PST = 0.0 [
87 80 IFUCVRECOMITICLTVCHK)ICRo{ABSINXDI.NELLS) GO TO 15
1) VSAVE = VRECOR(I)
[ ] 89 1F LAYSAVE/VCHK).67.2.0) 60 TO 15 . _ - [ 4
T 50 RHORTC = VSAVESPSIea0.715/EXCON
51 IFCRHORTC.EQ+Des0) KHORIC =1.0 o
® = T8z TTVRECOMIT) T VCHK® (1.0 (VS AVE/VCHK-1,C 881 1.0/RHORTC)) [
53 15 ¥XCOM{I) = VXINCUI)®sVRECOM(ID}/VRELI}
58 VYCOR(IT - VYINC(TIsVRECOM(T)/VRE (T} s
o 5% THETAGI) = ATANCVYCOMUEI/VXCOMIT)IsP1180 e o b
56 20 CONTINUF — — — T T _ ’
57 RETURN
® S8 END_ o L . ®
—_—— - —_ e o e _— —— -
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)
@ 1 SUBROUTINE OnBoQY
2 COXMON /COORD/ xoummi.vommm.xorrczoul.vornzutl.snom.
3 . slt100).nzst.nEsn.n:stz.VCL.vcu.vcu.vcu.vcux.
[ ] [ 2 vcuz.xn.mz.xnn.wn.nz.vnn.cu!on.cuwrz.cumru.
-3 3 ELNU.ANG(700) 4 AREICO) < AROFF (200)
6 CONMON /CONT/ vc.vsx.vsz.xuc.xnchxncz.uuotc.unotcl.hnovczo
. 7 1 'l'l['!’n'l"f..lr‘l‘na.C-o-‘lC.lzc.‘!Cn‘.C.‘SCQ‘]l.
8 2 A‘u.nl.ul.ASI.nz.Azz.uz.nz.nsz.nc.ncn.vlcz
9 __ - COMMON /COUT/ KT oNS1 . NH NP LT W, NX JKN N o NX NIHI2 e NXH]I3,
[ ) 10 1 nsu.usu.nsn.nnmsu).nmusm.vu.-z.xconn.xn.
11 2 IHLB
12 COMMON /CONDIT/ ncnl.n.Psrn.lsuv.Pstnc.notu.nc.nuosl.
o 13 _ 1 RHOTQ0V,ASTAT.QCINF ,RSQRIC
18 COMMON /SOLUT/ vsnm700).vsnouztm.vmcu7uol.vnnnzom.
15 1 vnucczom.nnoan:m,naomnuo).nuoeo«zno).
[ ) 16 2 vcon100).naoorlztc».vntczum.vn:corczom.
17 3 vxcgntznn).vv;gnl;om.vuctuzoon.rscncnon).
1 o PSOF'N‘IOOI.CNACN(‘ll'.'Dl.XHACM‘IUGD.CPH?OOI.CPC(‘IDO).
® 19 - RHOIL700)
20 3 T e e e e e e e L T TSI e
21 c .
] 22 € THIS SUBROUTINE CALCULATES THE ON=8CPY PROPERTIES
23 4
28 OIMENSION DIMDUNIES)
@ 25 DO 10 1 =1,NT o e
26 VCONC = 0. 2¢ (ABSTVCOMTINZATOTAL ) 1992 >
27 VCON = D29 (ABSIVINCIII/ATOTAL ) 1992 >
() Z8 TFIVINF.E0.0.07 CPITIT = 5999, T T T
29 1FAYINF.EQ.D.0) CPCLI) = 9999.p
30 IFIVINF.EQ.0.0) 60 7O &
) 31 CPICI) = 1.0-(ABSUVINC(ID/VINF)) 092
32 CPCTIY = PT-PSTAY-TG,5eRHOB I TTeveON (TI992) 1 70CTNF
33 S IFIYCONC.6T41.0) PSOPTC(I) = Q.p _
@ L1 IFCVCONE BT . T.00 CFRACA(T) = 999.C
35 IFAVCONGE6T,1.0) XMACHILI) = 999.0
L3 IFOVCoN,6T.1.0) PSCPTI(TY - 0.0
o 37 IFAVCON.6T.1.00 RECI(I) = 2000.0
k1 TF(TVCONC 6T.1.0).AND. (VCONLGT.1 .07 GO 10 10
39 IFAVCONC.GT.1.0) 6C T0 §
) 50 T PSOPTTUIT = (T.0-V(ONCI s TS
a1 CHACH(L) = ABSIVCCPIT))/ATOTAL/SCRY(1.0~VCONC )
a2 IFA(YCON.GT,1.0) 60 TO 10
] %3 S PSOPT(1) = $1.0-0.5%RHOTOT®VINC (T)242/PF) -
R 1] T T T XRACHIYY = Iasnhuin/no'rn./scnnl.o-vcon )
as 10 CONTINUE
() 86 T T T uRITE(6,100)
87 Jz0
T 00 1S 1=1,NS1
o N . ___YIFUICOMP.EQ.O} 60 10 1} e V_
S0 TFCICHACHIT T LT.1.0) ,0R. (ABS INX) SNELT DT 60 10 12
51 . _JFUCHACHIT-10,LTe1.0) WRITECI6,16C) 1 _ . _ _
® T8 T T TFICARCHIT-11.0T.1.00 o = 5 o T T T
53 G0 10 12
sy 11 xnuucuuv.u.l.cn.on.uasn«n.nc.]n 6C TO 12
o 55 IFCXPACHIT-1)01T.1.0) WRITE(6,160) T R o i
T e N L LT B R S A o D) =73 T T T T T T o




@ e - et . ) ~
e
<7 12 IF(ICOMP.EQ.D) GO 10 13
® 58 o _TFU(CMACHUID LYo 1,C) o ANDLICMACHIT-1).6E01,00.AND.EAPSENX)EQL1)) -
Ts9 T 1 WRITEL6,170) 1
60 TFSCCMACHIELY oL Telel) o ANDo (CMACHE]=1) e6E0) 0D o AND. §ARSINX}oEQe1))
() 61 1 J T ge2 ~
62 60 79 )15
63 13 TFEIXMACHET) cLTel eC)eAND (XMACHE1-1) o6Ec] o0) AND o f ARSENX ) eEQ 1))
® o8 1 WRITEN6,170) 1 ~
65 IFCOXMACHITY cL Tl oC) o ANDe IXMACHEI~10o6E o] o0) e AND.C ARSINX) EQal))
66 t J SJe2
® 67 15 CONTINUE ~
68 WRITE(6,]105)
69 DO 20 1 = 1,NS1
® _10___ NENDY -~
71 IF(JEQ.S1) WRITE (6,951
12 1FIJ.EQe51) MRITE(6,105)
® 73 IFIJ.EQ.51) J=1 -
78 IFIICONP.EO.0O3 WRITEE6,33D) J,XOMGID ,YONCTI S U)o VINCET) JAMACHLT )y
75 1 CPII),PSOPT(I)
o 16 IF(ICOMP.EQel) WRITE 16,1200 1,X0MC1),YONIT),SEI),VECHITD, -~
77 1 CHACHIT) ,CPCIT),PSOPTCII)
18 20 CONYINUE N
(] 19 IF(IHUB.EQ.O0) 60 TC 26 =
80 VRITE(6,120)
81 IS = NS1+1
® 82 IST = NH _ "
83 g0 g
(1} D0 25 IZIS,1S7 ®© .
(] 8% IF(TCOMP.EQ.C0) 60 V0O 21
86 TFCUCHACHITID oLTol oC) oORotABSINXD NE&1D) 60 TO 22 o
87 TFACHACHIT-1).LT7,.1.0) WRITE(6,16C) T
o 88 IF(CHMACHII-1),LT.1.0) J = 3 B
89 G0 Y0 22
9t 21 IFLEXMACHIT) LTa1.C).0REABSINX) NELID) 60 TO 22
[ ) - %1 T IFOXMACHIY-TL.LT,T.0) wRITE(6,16C) T (=]
52 1FCXMACHEI-1).LTo1.0) & = 3 .
CH 22 1FIICOMP.EQ.0) 60 10 23
@ sa TFCUCHMACH (1) ol Ve ) o[) cAND L ICHMACHII-12.6Ec1 D) AND{JPSINX) oEQ01)) ]
. A T uRITEle.1700 1
96 TFCOCHACH(I) L ToleC) o ANDICMACHIT=1)46E0l s0)eAND .t ARSUINXDLEQ.1D)
® 57 T T Jd T Je2? T w
9¢ 60 10 25
9% 23 TFUUXRACHTT ) oL Tl oC) oANDe (XMACHIT-1) GE o101 sAND(ABRSINXN ) .EQ.1D)
[ ] 1GC 1 WR1TE (6,170} 1 o
1T1 T TFTUOXFACH T UV T CT o AND, (XMACHTU T =10 a6E e 100 s AND oI ARSTNX) cEQ -1 1)
132 1 J -ys2
) oY 2% TONTINUE -
106 WRITE(6,105)
105 D0 30 I = 1S.ISY
9 106 o WzJel v
ey T TFIJ,EQ,S1) WPITE(€E,95)
1ce T1F(J.EQ.51) WRITE1E,105) . e
@ T are T FUJLVEGLSTY Um) ~
110 TIFUICOMP.EQ.) WRITEU6,310) I XOMIID,YONEI),St1),VINCII) XMACHIT Y,
111 1 CPIt1),PSOPTLI) o
o 12 _ IFUICOMP.EG.1) WRIVE (6,100 I,XOMCI) ,YONIT),SUTP,VCCHATY, e S ———
T 111 1 CHACA(TI ,CP (T}, PSOPTCITD
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118 30 CONTINUE

L) 115 26_15 = NH+}
118 IFIIHUBEC.N) WRITELG,131) -
117 IFUIHUBSNELO) WRITEL6,130)

L) 118 Jz0
119 DO 35 J=IS.NY
120 IF(ICOMPLEG,G) 60 10 31

» 121 IFIUCHACHII) oL To2 () oORLEABS INX) NEe1)) 6O TO 32 -
122 IF(CMACHIT=1)eLTo1.0) NPT TE(6,16C) 1
123 IFICHACHIT-10,LT,1.,0) J = 3

[ ) 128 GO 10 32 ~
125 31 IFCOXMACHIT)olToloC)oORSIABS ENXINEL])) 6O TO 32
126 IFIXMACHUTI-1)el To1.0) WFITE(G,16C) T

® 127 IF(XMACHEI-21)alTole0) J = 3 ~
128 32 IF(ICONP.EQ.O) 60 T0 33
129 xnccmculu.u.x.u.mn.tcucnu-nn.s:.l.m.nno.uuswn.Eo.xn

[ ) 130 1 WRITE16,170) 1 ~
131 TFCECHACKITDoLTolaC) o ANDS (CHACHTI~1) s6E ) o0) o AND S (ABSINX) EQ.1))
132 1 J T Jez

® 133 60 T0 35 ~
138 13 TFCOXMACHITY LT 1.0V o AND. (XN ACHTT-17 oGE <1400+ AND - T ABSTNY ) EG-TT)
135 1 WR1TE16,370) 1

@ 136~ TP COXmACHUTY LT T OV . AND. (XHACHTI-1V . 6E+T-00 s AND s (ARS TR SEG =TT ~
137 1 3 zye2 .
138 35 CONTINUE

® 139 WRITEL6,105) -
10 0o #T T=Ts,w7 o -
181 JzJe) -

® 1827 TFTJ.EC.517 WRITEVG, 957 ©o- -
143 IFIJ.EQe51) WRITVE(€,105) _
1117 TFiJ.E0.51) J=1

® 145 IFEICOMP.EQ.D) WRITE (6,110) ToXOMUI) JYONET)oSUXD,VIACIT) ,XMACHIT ), o
T | CPI(II,PSOPTIT) -
187 IFULICONP.EQe1) WRITE(6,110) 1,XONAI) ,YONCED,SU1),VCONIT),

® 148 T CHATH (T L EPCiTI,PS0PTCIT) S
149 ND CONTINUE .
150 C THE FOLLOWING WRITES CATR TAPLS FOR THE BOUNGARY UAYEF PROGRAM

® 151 ISTAG = 0 2
152 ISTaF o
153 REWIND 12

o IS8 REWIND 1% J
158 DO SO I1 = 1,NS}
156 I = NS1+1-11

® 157 IF(YINCII).LT.0.0) 60 1O &5 v
138 TFUTTSTAF CEQ.0) ANT. (TCONP EG.G) T URTTECIN,180) XOMCI)SVONITI
159 1 VINCUI) ,XMACHIT ) PSOPT(T)

o 160 TFOTISTAF E0.0) cANT. (TCOMPLEG.17) WRITE(IN, 1407 XONIIV,YONIT T, <
161 1 VCOMI1) yCMACHII) PSOPTCII)
162 IFUISTAF.€EQ.0) ISVAG=ISTAG]

) 163 60 T0 SO ~ -
168 3 TF LIVINCCIIOVINCIT41 1oL T,0.0) JANC.(TCOMPLEQ.01-AND sTISTAFLEGSDTT
165 1 WRITE(1S8,180) YONUT),YOM(I),VINCAI) ,XHACH(1),PSOPTIT)

o 166 xrunucnnvxucuox».u.o.o:.m:.nconp.zo.xn.AuD.usur.to.nn -
167 1 WRITVE(14,150) XONI),YOMT),¥COMIID,CHACHIT) PSOPTICL)
168 TSTAF=1 L

® 169 S0 CONTINUE o . S0
170 REWING 19 '

@



@ ) -~

[ )
171 IF(ISTAF.EG.1) ISTAG = ISTAG+1

® 172 WRITE(12,150) 1ST46 ;
173 D0 55 1=1,I1STAG
178 READ(18,140) DINDLY

® 178 WRITE(12,140) DIMOLN
116 55 CONTINUE
177 15Ta6 =0

@ 170 ISTAF =0 -
179 NSTA = NH+l
180 RENIND 12

) 181 RENIND 13 ~
182 RENIND 18
183 DO 60 I=NSTA,NT

@ 184 IF(VINCEI).6T7.0.0) 60 10 56 ~
185 IF(CISTAF JEQ.O)cANC. {TICOMP.EQ.D)) WRITECLN,180) XONIID,YONIT),
186 VINCI ), XMACH T ,PSOPT (T}

[ ] 187 TFCUISTAFEQeD)eANL. (1ICOMPLEQ,13) WRITE(1N,180) XOMIID,YONIT), ~
188 VCOMEI ) JCHACHIT) P SOPTC LD
189 TFUISTAF.EQaD) ISTAGZTISTAG+]

® 190 60 TO 60 ~
191 56 IF(IVINCIIISVINCIT 1) oLl To0.0) ANC4ISTAF.EQeO)AND I ICONP.EQD))
192 WRITEC14,180) XONSID,YCNIT) VINCUY) ,XNACKET),PSOPTL])

() 193 TFICVINCCII®YINCUI-1) ol Ta0eD ) eANC L tTISTAF.EQaD ). AND . 1ICOMP,EQ 1)) ~
198 1 WRITEC14,180) XONCID,YCNCT),VCOMIT) CHACHE]) PSOPTC(T) —
195 ISTAF=1

® 196 60 CONTINUE o~
197 REWIND 18
198 IFLISTAFLEQ.1) ISTABZISTAGS] §

o 199 WRITEC(13,150) ISTAG i
200 DG 65 151,15V46 -
201 READ(14,1400 OINDLK

) 202 MRITE(13,140) DINCALM o _n
203 65 CONTINUE
208 REWIND 13 _

[ ) 208 RETURN 9
206 C #5988 FORMATSS0e% 0 _
207 95 FORMAT (1K)

(] 208 100 FORMAY(1H1,10X,*BOLY 1°,/,10X,°0N-BOOY POINTS*) @
209 106 FORMAT (792X s " T 0 TN o K0 g 1IN "V o 1 IR, 5 3 11Xe" ¥V S 8N, *MACH ,8X,
210 1 TCP* y6X,"PS/PT®, /)

[ ) 211 110 FORWAT (I8 ,1P6EL2,,0PFB.A) [~
212 120 FORMAT(TH1,10X,°BOLY 2°,/,10X,"0N-BODY POINTS*)
213 130 FORMATIIHI,10X,°BOLY 3°,/,10X,*0ON-BOOY POINTS®)

@ 218 131 FORMAT(1H1,10X,°BCLY 2°,/,10X,°0N-BODY POINTS®) v
215 T80 FORMATI(OPSF1G.4)
216 150 FORMAT(I3)

@ 237 160 FORMAT(/,2X,"ON-BOLY SUPERSONIC WELOCITY CORRECTION START, °* ¥
218 1 = *,I8,/)
zi9 Y70 FORMAT(2X, SUPERSONIC VELOCITY CCRRECTION STOP, 1 = °,18,/)

) 220 END >
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. 1 _SURROUTINE OFEBDY L
2 COMMON /COORC/ XON{700),YON{TNO} (XOF F{200),YOFF120C).SC700),
3 o 1 S147100) , XTEST 4 XTEST1  XTEST2,YCL ,YCU,YCL]1,YCL2,YCU],
-~ 8 2 YCULZoXR)oXP2 o XFH, YR1 4 YR2 s YPHyCUTOF1 ,CLTOF2 ,CUTOFH,
- 5 3 ELM LANGI700) L AREICO) o AROFF (2001
6 COMMON /COUT/Z MY oNSIoNH NP TW,NY KND oJCOMP K JNXHI 1 (NXHI2 NXHI3,
I S O NSTZNST3,NST7,NPFRIZO),IRAKIZ0),M1,F2,ICOMPY,IPL, -
8 2 THUE
9 o COMMON /CONDIT/ TTOVAL,PT,PSTAY,ISTAT,PSTATC,ATOTAL PTC,RHOST,
o 10 1 RHOTOT ,ASTAT,0CINF ,RSORTC -
11 COMMON _/SOLUT/ VPARIZ00),VBARCI2CT),YINC(TQQ) s ¥XINCEIZ00)
12 1 VYIN ¢200) ,RHOBITCCI,REORT (700) ,RHORCE200) ,
(a8 13 - 2 VCOrt2001,RROOTL2CO) ,VREL2CO) ,VRECOP(200), ~
IS T I T3 VXCCM (200),VYCOM( 200D ,THETA(200),PSCPTICI700),
15 A PSCFT (7000 ,CHACHTI00) (XMACHITOD) +CP 117007 ,CPCIT00),
~ 16 H RHO1{700) -
17 COMMON _#SOLUTO/ PSCFPC(200),PSOFF120C),CHACOL200) 2 3FACOL200),
18 1 RFCOIC2C0)
- S L 2 COMMON/PICT/VPERIN XX, XMINLEXEP, VY, vulu.ono.:nsron,AL.AAAA "
20 { wmem e mrr e cctt et rrrcc s e rrmr e mem e rcc st m i m e — - ,ewe s et e ———-—
21 [
[ T ) ¢ THTS SUBROUTINE CALCULATES OFF-BODY PROPERTIES - -
23 C
24 DIMENSION WTCT(3D),YINT(200) ,RVIZCO) ,WFRAC(200)
- 25 WRITE(6,1)
26 T 0010 T 18P T - T T T e B
27 VCONC = D.2¢(VRECOMIII/ATOTAL )RS =
~y 28 T VTON T 0. [) ¥ - T e R T
29 IFUVCONC.GT.1.0) PSOFPCII) = O.C
- 30 IFtVCONC.6To]1.0) CPACOTITY = 999.C
") 31 IFIVCONGGT4140) XPMACO(I) = 999,.0
- 32 IFIVEON.GY, T.TY PSCFPITT = .0 o T -
33 IFUVCON.GT.1.,0) RHCOI(I) = 2000.C
& - L L TTFITVIONT GY . T 0T IND . (VEON. GT. T. 0V GO YO IO T
3% IFIVCONC.GT.1.0) 6C 10 S _
36 PSOFPCUI) = 11.,0-V(ONCI®®3.5
i 37 CHACO(]I) = VRECOMII)/ATOYAL/SQRT {1.,0-YCONC)
- 35 77 IFIVOONGGYL.TLOY 6¢ YO IT . T T
39 S PSOFP(I) = (1.0-C.S*RHOTOTSVRE(1)*#2/PT)
LY3] T AMATOTTIY = VREGYT/7ATOTAL/SORT (T, CT-VEON ¥ - -
s 3 10 CONTINUE
92 D0 50 1=1.K
43 IF{T.EQel) NPH = NFPRU]) .
ak " TFtIEa.TY WPL = 1 T
4s IF(IEQel) J3 = NP}
%6 IT = NPPRTT=T7+1 o B .
8T 20 DO 30 JT2,k
qh IFUI.NE<J)Y 60 TO *C
4% NPL = )1
50 - NPH = NPPR(JI-NPPR1J-1)
iy J3 = NPPRIJ) o
52 " 30 TONTINDE -
5% c
Y T C TTRAX = 1 RAKE 1S UPSTREAW OF BODY e
s, ¢ = 2 RAKE IS ON LOWER EXTENDEL LIP o o R
4 4 =3 RARE IS COPPLETELY IN INLFT UPSTREAM OF HUE T ‘




~~
P -
°7 C S 8 RAKE IS DOWNSTREAM OF ANL AROVE HUB
[ ] Ly (3 = 5 RAKE 1S DOBNSTREAM OF ANC BELOW HUB -
59 C = & RAKE 1S OUISIDE AND BELOM INLET
I C = 7 RAKE_ IS OUTSIODE AND ABOVE INLET
[} 61 THEAL = 0.0 -
62 IMEAH = Q.0
63 IFUIRANEINLEC.]1) GC TO aQ
L ] Y L IF(IRAKETIILEQ.2) EC TO &0 ~
65 IFLIRAKIII.EQ.3) 6C TO 70
o 66 IFCIRARIIDLEQ.8) 6C TO 80
® 67 IFUIRAKIIDEQ.5) GC TO 90 -~
68 IFUIRAKIT)EQ.6) GC TO 220
69 TFIIRAKII).EC.7) CC TO 230
® 1w WRITEt6,500) 1 ~
71 WRITE(6,521)
R 7] - DO &5 L = NPL,J3
@ 73 LL = L-NPL+1 -~
74 YINTUILL) -YOFFIL)
15 IFIICOMPLEC.0) RYILL) = YXINCIL)*RHOTOT
® I { RHOZ (PSOFPCIL)I®S1]./],8)) "
T 77 IFLICOMP.EQel) RYILL) = VXCOMEL)SRHOSRHOTOT
o 18 CONTINYE _
® 79 CALL INTEGIRV,YINT WTOT(I),LL) -
80 Ll = NPLe1 _
81 DO a6 L = L1,.,J3
® - 82 LL S L-NPL*1 o - B - -
83 CALL INTEGIRV,YINT ,W,LL) N
84 WFRACELL) = ®/WT0T (1) o o R - S _
® T T es” T CONTINUE
86 WFRACt1) = D.O o -
87 D0 100 N - NPL,J3 : ,
® 88 N = N-NPL+1 — _ "
TTTTT T 8% . TFUTCONP.EQ.C) WRTTET6,5509 WM XCFFUN),YOFFIN) VXINCINI s WYINCI(N] ,
90 1 YRE (N), THETAIN) , XMACOIN ) ,PSOFP (N) ,NFRACIN}) o
® 91~ - TFUYCOMP.EC. 1) WRITE(6,550) NW XCFFINIYOFFIND VXCCF(N) ,VYCOMIND & !
92 1 YRECOMINI THETAUNIoCMACOIND ,PSOFPCIND ,WFRACINY) _
93 100 CONTINUE
] 94 60 T0 5D _ )
T 98T T T 60 WRITEL6,5000 1
96 WRITE(6,521) o
® T 3w 00 110 110 = NXNIT,NS1 J
98 TFUUXOFF INPL ).GEo XONIT10) ) ANDL ( XOFF iNPL D LT XON(I1091))) THEAL =
99 1 ANG (110}
® 100 110 CONTINUE . -
7T 1l 7T T TTEALL INTERSEXON ,NXFT 1 o NST,XOFFINFLI YINTUI),VLC, VL JsROC,VELY
102 1 CHL XML, PL,PIL) e -
® 103 VLIX = VLTIsCOS(THEAL) - -
104 VLIY = VLISSIN(THEAM )
10% VLCX = VLC&COSSTHEAL)
®_ __ loe VLCY = VLCSSIN(THEM ) - -
107 THEAL = THEAL®180.C/3.181592658
__1o8 IFLICONP.EQ.C) RYII) = YLIXSRHOTCT o — N
o 169 TFCICOMPL.EG.T) RVI1) = VLCXSPL#% (1,7 1.8)¢FNROTOT -~
110 DG 120 L = NPL,J3
111 NW = L-NPL+2 K
® _1i2 YINT(NW) = YGFF (L} e o [ o L
113 TF{ICOMP.F0.D) RVIMW) = VXINCALDI4RHOTCT °




. ~
- — - _
118 RHOZ (PSOFPCILI*$(1./1.4))
- 118 TIFCICOMP.EG.1) RVINY) = RHO®VXCOFI(L)SRHOTOT o
116 120 CONTINUE
117 121 X3 = 0.0 o L
a 118 CALL INTEGUIRV,YINT ,WTOT(I) NW)
119 IFUICOMPLEUs0) MRTITE(6,53N) XOFF (NPL)LYINT (1) VLIX VLIV VL] THEAL,
120 1 XML PIL 423
- 121 IFLICOMPLEUeL) WRITEU6,530) XOFF (NPL I ,YINT(]) ,VLCX VLCY, VEC, THEAL, R L -
122 1 CHL,PL, X2
123 DO 130 L=NPL ,J3
® 128 LL = L-NPL#2 -~
125 CALL INTEGIRV,YINT W,li)
126 L1 = L-NPL+1
o_ 127 MFRACILI) = W/WTOT(I) ~
128 TF(ICOMP.EQeD) WRITE (645500 LI1oXCFFOILD,YOFFIL) ,¥XINC(L),VYINCIL), -
129 1 VRE(L),THE YA (L) yXMACOIL ) yPSOFPIL ) JWFRACILE)
([ ) 130 IFUICONP.EQ. 1) WRITE(6,4550) L1 XCFFELD,YOFFIL ) ,VXCCHMIL),VYCOMILD, -
131 1 YRECOMILI,THETALL),CMACO(L) ,PSOFPCIL),
132 2 WFRACILD)
e 133 ____ 130 CONTINUE ~
13a 60 10 50
135 70 00 180 110 = NXHI1,NS1 o
) 136 TFUTXOFFINPL ) cGE.XCNITI0V ) AND. ( XOFF (NPL) LT XONITI1091))) THEAL = ~
137 1 ANG(110) _ _
138 140 CONTINUE
() 139 NNS = NHe) o - _
%0 D0 I50 Y10 = NNS NOHIY N
1581 TFUAXOFF INPL JoLEoXCNETIC) I oAND. § ICFF ANPL) oGT.XONIIIC+1))) THEAW = u &
o 152 T ANGTTIDY T T T B
183 150 CONTINUE
149 NH1 = NPH*2 .
() 185 CALL INVER3IXONSNXFI) NS oXOFFINFL),YINT(1),YLC,VL 1,ROC,VEL, B
1%6 T TR, YFL,PL,PIL]
187 CALL INTER3(XON,NNS NXHI3 ,XOFFINFL),YINT(NH1},VUC,VUI,ROCU,
(] 148 1 VBu,CFL XWUT,PU,PTUY -
189 160 YUC = -VUC
150 YUl = -vul
o 151 VLIX = VLI*COSUTHEAL) .
152 = ] (] ]
153 VLCX = VLC#COS(THEAL)
® TSW VLCY = VLCSSINIYHEALD 2
155 VUIX = VUISCOSITHEAH)
156 VUIY = VUISSINUTHE AH)
o 157 VUCX = VUCSCOS{THEAH) ~
158 VUTY = VUCSSINITYHEAHD
159 THEAL = THEAL®180.0/3.181592654 o
@ 160 THEAW = THEAH®TE80.(73.101592658 -
161 WRITE(6,500) 1
162 WRITE(6,521)
() 163 IFLICOMPLEQ.1IRYEI) = VLCXOPL®$(]1./1.8)¢RHOTOT -
Tew TFTICOMP.EQ.OIRVII) = VLIX#RNHOTOT
165 IFIICOMPL.EQ.CIRYINFT) = VUIX*RHOTOT — R
[ ) 166 TFUICOMPL.EQ. 1IRVINFT) = VUCX®PUS411./1.8)%RH0OTOT -
167 DO_165 L = NPL,J3
168 LL = L-NPL*2 L
@ 169 IFUICONP.EQ.0) RYILL) = VXINCIL)ORHOTOT . L R
i70 YINYILLY SYOFFeLY T T T T T T T ¢
v



it anvmnia  liidinke

.

oo

171 RHOZ(PSOFPCILI®st1./1.80)

172 IFCICOMPLEQal) RVELLY = VXCOMIL)ORHOSRHOTOT -
173 165 CONTINUE

178 NUZLL

178 IRT=NPPRIT) -
176 JFQCIRANG]I)EQ,N) AND, {XOFF¢IRT) LT XONSNXHIZI)) EC 10 121

117 X320.0

178 CALL INYEG(RW,YINT MTQTIID NH]) ~
179 IFUICOMP.EQeD) WRIIE 1645300 XOFF (NPL D} YINTEL) VL IX VLIV, VL Iy TNEAL »

180 1 XML PIL o X3

181 IFCICOMP.EQed) WRITEL6,530) XOFF (NPL ) JYINT(I),VLCX ,NLCY,VLC, THEAL , ~
182 3 CHL ,PL,X3

183 00 170 L = NPL,J3

188 LL = L-NPL*2 -~
185 CALL INTEG(RV,YINT ,N.LL)

186 L1 = L=-NPL+1

187 WFRACI(L]I) = W/NTOT M) )
188 IFAICONP.EQa0) WRITE(6,550) L3, XCFFOLD,YOFFEL ) ,¥VXTACAL) VYINC (L),

189 1 VREIL) o THETACL) ¢ XMACOCL } ,PSCFPUL) 4WFRAC(L])

150 TFCICONP,EQel) WRITE(6,550) L1 NCFFOL),YQFFIL ) VXCCMIL),YYCOMIL), -
191 1 VRECOMIL) 4 THE TA (L ) ,CMACO (LY ,FSOFPCIL ?,

192 2 WFRACIL 1)

193 170 CONTINUE ~
194 Lizty e} —
195 WFRAC(L1) =1.0

196 IFCICOMP.EGe0) WRITES6,530) XOFF (NPL ) YINTINHE},VUIX,VUIY, VU], N
137 T THEAH XMUT ,PIUWFRAC WL 1) v

198 IFCICOMP.EQe 1) WRITE 46,5300 XOFF (NPL ),YINTINHI),VUCY ,VUCY ,VUC o S
199 1 THEAH ,CMU ,PULNFRACIL 1) ~
200 60 70 50 _
201 80 NT1 = NH

202 00 180 110 = NXMI2 NTI o
203 TFTTXOFF GEXCN o, «UXOFF INPLI.LY  XONI(T ICs133) THEAL =

200 1 ANGI110D)

205 180 CONTINUE y}
206 NEN = NHel

2067 DO 190 T1C = NNN,NIHI3

208 TFUUXOFF (NPL ) oLEXCNIT10) ) AND.UXOFFINPL) oGT.XONCI1C41))) THEAM = b
209 1 ANG (110}

210 190 CONTINUE

21T NH] = NPH+2Z )
212 CALL INTER3CXONyNXFI2,NT1,XOFF(NFL),YINT(1),VLC,VL],ROC, VAL,

213 1 CML W XML, PL,LPIL)

218 CALL INYERI¢XON,NNAyNXHI3 XOFFONFL) o YINT (NH1} ,VUC, YU I, ROCU, v
715 T VBU,CHL, X"UT,PU,PIU)

218 60 TO 160

217 90 06 200 110 SNXHI1,.AS1T -
218 IFCAXOFFUNPL)«GE o XCN(T1C) DoANDS EXOFF INPL) LT XONCI IC+1))) THEAL =

219 i ANG(110)

220 200 CONTINUE &
221 NNN = NS1+1

222 DO 210 Y10 = NNN,NJXHI12

223 TFUUXOFFUNPL ) oLE SXCNUTLIOR Do AND. f XCFF (NPL) o6T . XONIT1C410)) TMEAR = -
228 1 ANG 1110)

225 216 CONTINUE 6
226 NH1 = NPH+2 “ud®
227 )

CALL INTER3( XCNyNYET1 NS, XOFFUNFLY ,YINTU1) ,VLC,VL 1 ,ROC,VPLy




[

~

~ -
228 1 CML o XML, PL ,PIL)

~ 229 CALL INTER3UXON,NNNyNXHI2 XOFFGNPL) o YINTUNH]) 3 VUC VU] ROCY . -
230 1 VBU,CPL XMUT,PU,PIU)
231 60 70 160

(2} 232 220 DO 221 I10 = 1,NXFIL -
233 IE(EXOFFUNPL LML ENCNCTILL)D JANDLCQ0FF CNPL) oGT 2 XONEXIC*2))) THEAH =
238 1 ANG 110}

) 2138 223 CONTINUE -
236 WRITEL6,500) 1
237 WRITE(6,521)

~ 238 NH1 = NPH+] -
239 CALL INTER3(XONgl, NXHI] XOFFINFL),YINTUNH]) oVUC,YLI,ROCU,
240 1 VBU,CFL, XNUT,PU,PIU)

(2l 241 IF(ICOMP.EQsC) RV(MNIL) = =VUISCOSU(TMEAH) SRHOTOY -~
242 IF(ICOMP.EQe1) RVIMHI) = ~VUCHCOSITHEAHISPUS® (1,71 .8)SRNOTOT
243 VUIX = -VUI®COSCTHEAH)

(al FIT] VUIY = ~VUISSINUTHEAH) -
288 YUCX = ~VUC®*COSITHEAH)
286 VUCY = =VUCS*SIN(THEAN)

o) 287 Yul = -vui -
2% VUC = -vuC
249 THEAH = THEAH®180.C/3.181592658

[¢] 250 DO 222 JJ = NPL,J? ~
251 Ji = JJ-NPL s1
252 TFCICOMP.EQ.0) RVIELI) = VXINCIJJISRHOTOT

(o] 253 RHOS(PSOFPCIWI®®(1./1.8)) -~
r31] TF(YCONP.EQ. 1) RVI(.1) = RHOSVXTLOF (JJISRNOTOY -
258 YINTUJL) = YOFFUJJ) 0

o r413 727 CONTINUE -~
257 CALL INTEG(RV,YINT NTOTI1),NH1)
258 D0 223 J = NPL,J3

o 259 J1 = J-NPL+2 .
760 CALL INTEGIRV,YINT W, J1) -
261 WFRACELJL) = W/NTOTUI)

o r{ ¥4 VFRECTI) = 0.0 - _
263 J2 =Ji-1 -
268 IF(ICOMP.EQe0) WRIVE (6¢550) JZ o XCFFUJV,YOFFCU) VXINCIJI,VYINCIID o

(o) 265 1 VRE(J) THETA(J) 4XPACOLJ) 4P SOFP (J) JWFRAC 1J2) .
266 TFUICONP.EQ.1) WRITE (645500 J2XCFFUJIoYOFFIJI) JVXCCHNIJ) o VYCOMTID o
267 TVRECOMIJ) (THETA(J ) JCMACOLJ) 4PSOFPC(J) JWFRACESZ)D

o r{1.] 223 TONTINUE o
269 J2 =J2e1
270 TIFITCOMPL,EQ.C) WRITE (6,5500 J2,XCFFUNPLI,YINTENHI) (SUIX,VUIY,VUT,

(&) 21 1 THEAH, XMUI ,PIU,WFRAC(J2) - 2
2712 TFITCOMP.EQe1) WRITVE (1645500 J2oXCFFUNPL),YINT INH1} ,¥UCX,VUCY ,VUC ,
2713 1 THEAH o CHULPUWFRACEJ2) . o

C 278 60 T0 SO -
2178 230 WRITEI6,500) 1
276 WRITEL6,521)

(8] 277 DO 231 110 = NXHIILNT -
278 TFCUXOFF INPU ) ,6E ¢ XCNIT107 ) .ANDLENOFF INPL) LT XONGTIC*200) THEAL =
2719 1 ANG (110 _

(&) 280 231 CONTINUE -
281 NH1 = NPH<+]
282 CALL INTER3UXONGNXFIINT ,XOFF(NFL),YINTC1),VLC,¥L 1,ROC,VBL, 8

© 283 - CHL o XKL4PL4PIL) ) L o o s
28% T TTWLIX C VLTSCOSUTHEAM ) - - - ¢




- ——— - —— — - R I .
285 VLIY = VLI#SIN(THES )
~ 286 VLCX_=_VLC#COS{ITHEML) o L _
287 VLCY = VLC#SIN(THEAL)
288 THEAL = THEAL®180.0/3.1081592654 ~
L) 289 IFUICOMP.EQeD) RVIL) = VLIX®RHOTCT
290 IFLICOMP.EQq]) RVU]J) = VICX#pPia®1]1,/].8)%RHOTOT
291 00 232 J = NPL,JI
LI 292 J1_ = J-NPL+2 N
293 IFITCOMP.EQ.D) RV(L1) = VXINCIJISFHOTOT
298 RHOSU(PSOFPCIJI®®I]./1,4))
[ ) 295 IFCICOMP.EQel) RVIL1) = RHOSVXCOM(J)SRHOTOT
296 YINTEJL) = YOFFILY)
297 232 CONTINUE
[ ) 298 CALL INTEGIRV,YINT WTOT1),NH])
299 MFRAC(1) = 0.0
300 IFCICONP.EQeO) WRITE 16,5300 XOFF (NPL I, YINT(1) ,VLIX, VLIV, VLI, THEAL,
® 301 1 XML 4PIL «SFRACI(1)
302 IFIICOMP.EQ,1) WRITE(6,530) XOFF INPLJ,YINTE1) ,VLCX, VL CY,VLC, THEAL,
303 1 CHL yPL (MFRAC(1)
@ o8 DO 233 J = NP ,J3 .
308 J1 = J-NPLe2
306 CALL INTEGIRV,YINT W ,J1) .
o 307 MFRACIJI) = wWsuTOTHI)
308 J2_= Ji-} —_
309 IFCICONP.EQ.C) WRITE(64550) J2,XCFFUJIoYOFF(J) JVXINCIJI,VYINC (I,
® 310 1_VREGJDILTHETALI) JXPACOCJ) 4PSOFP () WFRACEJT) o o L
311 TFCTCOMP.EQel Y WRITE 16,5500 J2oXCFFUJI,YOFF(JID VXCCPFEJI,VYCOMIID, N
312 1 VRECOMUIU) 4 THETALJDoCMACOIJ) 4PSOFPCIJINFRACIJT) e R 5 _
® 313 233 CONTINUE
31a S0 _CONTINUE -
318 € THE FOLLOWING CALCULATES INTEGRATED RAKE WEIGHT FLOW [ATA
[ ) 316 WRITEI6,570) _
317 00 260 1-1,K
318 MIOT(I) = MTOT(1)932,1764/12.0 B _
® 5y~ T TTFUT.EQ.TY NPL = 1
320 IFUI.NELL) NPL = NPPRII-1) + )
21 19 = NPPR(1)
@ 322 IFCIRAK(ID.EQ.1) AREA = YOFF{I9)-YOFFINPL) o . o
- 7 123 TFUIRAKII).ECe2) CALL INTER(IXON, YON ,NXHIL NST3,XOFF INPL),YL)
328 IFUIRAKEID.ECL2) AFEA = YOFF (I9)-YL o o
® 12% NNZNHe1 ~— - T -
126 NRZNS1+1
327 TFUCIRANCI) JEQe3) o CR. (IRAKITI ) .EQ 0 )}
[ ] 328 1CALL INTERIXON,YON NN,NXHI3, XOFF INPL) ,YH) o B o . o
T 329 T T T T IFCIRARII.EQ.S) CALL INTER(XON, YON,NR NXMIZ,XOFF (NPLY,YH) B
3130 IFCOIRAR(TIIaEQe3)oCP.IIRAK(I),EQ,.S)) o o _ o
® 3T TTICALL INTEFUXON,YON (NXHI1,NST,XOFFINPL),VL ) c T T
3132 JFATRAK(II.FQo8) CALL INTEREXON,YON,NXHI2 JNHyXOFF (APLD YL}
333 TFCUIRAKIT)EQa3 ) (RLFIRANIT DWEQ 0D ORLITRAKETILEQ.5)) AREA =
® 334 1 YH-YL . e
13T T IFCIRAR(I1.EC.6) CALL INTER(XON,YONo1, NXHI1,XOF F (NPL) ,YH}
336 IFUIRAK(I1.EQ,6) AREA > YM-YOFF(AFL) o el &
9 337 T IFCIRARCTICEQ.TY CALL INTER(XON, YCN,NXNT3 ,NT, XOFF (NPLD,YL)
338 IFCIRAKCTIDLECLT) AREA = YOFF(I9)-YL
739 WCOTCA = VTOTAI)/AREA®]1,,08SQRTITTOTAL/SIE.67)/PT1C92116.23
340 [ o o o L [
331 T235EF I 85.30UAEN/L1.0%0.2%CHREM)I#4T7,0-WDOTCA

¢ ¢




A
342 DFOM = R5.3BUR/(1.(*0e20EMSEM)I2.C8 (1.0-1,2¢FFoF®)1).000,26ENSEN)
343 1 ) _
LIT) EF = EM-EF/DFDM
385 TF(ARSIEF/DFOM/LEMSEF/OFDM)) 46T0Co01) 60 10 235 .
- LT WRITE(645P0) T, XOFFINPL)GIRAK(I) WTOTII) ,MDOTCALEM
a7 IF(XOFFINPL)  FQ . XTEST) EMSTIQRZEM
348 280 CONTINUF
- 389 RETURN ~
350 C 22830 FORFATSORRES
351 1L FORMATIIN]) -
~ 352 S00 FORMATU////,10X, *RAKE NUMBER *,121
353 521 FORMAT(/ 2Ky ] ebX o° X"y 10X s Y s OX s VX" 99X VY® 9%, *VRE* TX, " THETA®
358 1 26X *MACH® 46X 4 *PS/PT® (&), *WFRACT®, /)
m 355 530 FORMATINX,1PTEL] o3 ,OPF8.8,1PE11, )
356 S50 FORMAT(IN,1PTEL1l.?,0PF8.8,1PE1L. 2}
357 570 FORMAT(///,)10X,*RANE MEIGHT FLOW DATA®, /743X o°T1°o80,°X", 4%, IRAK®,
~ 358 1 AX,*WDOT® 4 10X, *WDOTCA® , 8%, MACH", /}
359 S80 FORMAT (TN 5X,0PF8.4,18,1P3E18.5)
360 END
~
-~ 1 SUBROUTINE VEARIT(VBAR,ATOTAL,RHCTOT ,RHOBAR)
2 [ of N
3 € THIS SUBROUTINE ITERATIVELY CALCULATES RFOBAR _ B ]
~ 8 C
s VCRIT = ATOTAL/SQFRT(1.2)
6 I=0
. 7 VOUES = VBAR -
[] 10 VGUESA = (VEUES/ATOTAL ) #e2
e ® . A _z 1,0~0.2%VGUESA
o 10 8 = A -VEUESA
11 VCOMP = (VBAR-A®%2 .SeyGUES)/ (A®4],5¢B)+VGUES
12 TF{ABSU(VCOMP-VGUES)/VCOMP) L T.0.0001) Go To 15
- 13 I =11
14 IFIVCOMP.GE.VCRIT) VCOMP = D.Se(VYGUES ¢ VCRIT)
15 . VGUES = vComMP _
- 16 IFtI.67.,20) 60 TO 15
17 60 10 10
18 15 RHOBAR = ().0~0+2¢ (YCOMP/ATOTAL) 982)992.53RHOTOT
B 19 IF(1.67420) WRITE (€,20) VPAR,VCOFP,RHOBAR
20 IFIT.GT,20) VBAR = YCOMP*RHOBAR/RKOTOT
21 RETURN _
22 C 89988 F ORMATS oS00
23 20 FORMAT(ING,*Y EXCEEDS 20 ITERATICNS FOR RFOBAR®,5X ,°VBAR = °
28 1 1PELD.342X o VCOMP = * (1PEIC43 42X, "FHORAR = *o1PE1De397,s
25 2 * VBAR HAS BEEN PEDUCED TC VCOMPSRNOBAR/RHOTCT, WHERE *
26 3 SVCONP = VCRITICAL *) - T
27 END
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L) o1 SUBROUTINE INTER(A B,N1,N2,C,0) - —
2 c
3 C__THIS SUBROUTINE INTEFFOLATES ARRAY A FOR TFE VALVE ¢ o
o [ C AND RETURNS IN D ThE CORRESFONCINE VALUE FRO®™ B .
5 [
6 DIMENSION X070D),Y(70N) A0} ,BU1)
[ ] 7 N = N2=N)+) - I P
[] DO 10 I=1,.N
9 XUIV=AINLI+I~1) _
) 10 YUI)ZBUINLI+I-1)
11 10 CONTINYE
12 CALL SORTXY(X,Y,N)
) 13 DO 15 IZ1,N
1s K=1
15 IFAC-XUI)) 25,20,1°%
@ 16 15 CONTINUE
17 20 0 = YK}
18 60 T0 30
() 19 25 IFtK.EQe1) 60 TO 1%
20 IFIK.EQ.N) K=N-]
21 TFIXINDLEQ . XIN+1D) KIN-] .
® 2? Wl = (C-XUKIISIC- XKL DI/ UIRAK =2 ) -TAK DD/ AN (K~1 D -N UK o1}
23 B2 = 4C-XUK=12)e(C-X(K#$1)IZIXARI-~NUK=-3) ) ZUX(K)-XUIK41))
O W3 = IC-XIN=1D I8 C- XA/ EXER* 1) - XUK -1V UX(K*L)~X (K})
) 25 0 = Vi(K~1)oW oYK )I2eY(Kel)oN3 o [,
TTTTTTTT26 T 30 RETURN
27 I5 0 = v o o
Y 78 RETURN ™
29 END N
o ____ ) —
P S SUBROUTINE SORTXYUX,Y,NPTS) o
2
3 € THIS SUBROUTINE SORTS X INTO ASCEMDING ORDER
] c
s DINENSION X1300).Y(300)
3 N = NPTS
[ . . NN_= N-}) - - _ I . _ — ——
8 DO 10 KT = 1,NM -
—— S . XMIN_=_X{KT) o o . R
10 JAD = KT
11 JEL_ T KTe}
12 DO 20 JK = JKL,N
13 TEAXMIN-XAYK DD 20,20,25
19 25 XMIN = X(JK)
15_ JAD = JK
16 20 CONTINUE
17 YMIN = Y(JAD)
18 XCJAD) = X(KT)
19 YEJAD) = YIKT) . o L
20 X{KT) = XMIN 0
. T S YINT) = YMIN e
22 10 CONTINUE )
23 RE TURN
28 END
e _——— — ———




e e Y S RN 1 2P o= Ag Lol VLY v P oupar “ R
" L 2 YCUZ,XR1,XR2y XRH, YR1 4 YR2 ¢ YRH,CUTOF 1 LELTOF 2 ,CUTOFH ,
s 3 ELNC, ANGUTQU) 2 AREICQ) JAROFF (200 )
3 COMMON /VELOC/ V11300),vV2¢700),V2170CI,V4{T700) VS8 BECI,VIX(200),
o .1 I | V2X1200),V3X€2C0),V4X1200),V5X 2001 ,93Y(200), L o
8 2 V2Y(200),v3Y(2C0) 4V4Y (200),VSY (200)
. ___%_ . _ . ___CCMMON_/COUT/ n_v_.ysn‘,nn,N_P'.Lu.ux_.xuq,_ggqug,u_ﬂxu_llinxulzdgﬂs. o . B o
[ ) 10 1 NSV‘.NSIS.QSY?.NPFN?Dl.!RlKIJﬂl."l."?.ICONPI'IPL-
11 2 IHLE
12 b o e e T T T T T I I I I B L g
L ) 13 CALL INTER(XONLYON,1]1,12,A,8)
1 CALL INTERIXON,V1,11,12,.4,C)
15 CALL INTEREXON,V2,1),12,A,0)
[ ) 16 CALL INTEREXON,V3,11,12.A.6)
1? CALL INTER(XON,V8,]]1,12,A.F}
18 IFITHUB.NE D) CALL INT[“(!ON.VS.]).!Z.I.G)
L} 19 1F(IHUB.EQ.O) 620.C
20 RETURN
21 END
@
o
® 1 SUBROUTINE INTERItAp11,120Co00E,F ,HyP QR 52,7)
2 COMMON /COORO/ XON1700) YONIT00) ,XOF F4200),YOFF (20C 15517000,
3 1 51cwoo).xttsr.xtssvx.xtcstz.vct.vcu.chl.vtm:.vcux.
o 0 2 YCUZoXR14XR2 XRH, YR1,YR2 YRH,CUTOF 1 ,CUTOF 2,CUTOFH,
s 3 ELMC.ANGI(T700) 0 ARC IC0) JARQFF (200)
6 COMMON /SOLUT/ VEARI700),VBARO(2C0),VINCIT00) ,¥XINC(200) , N
® 7 1 VYINC (200) 4RHOB(7LC),RBORT (700 ,RHOEC(200), ©
8 2 VCOrI700),RBOOT(200), YRE(200),VRECON (2000,
9 3 VXCCM(200),VYCONI 2000 4 THETAL200),PSCPICITO0), —_
P 10 8 PSOFT (7001 ,CMACHI700) . XMACHIT00),CP 107000 ,CPC (7007,
11 s RHO]1700)
12 € mmemccmmenaa Pttt Rl Tl
® 13 DINENSION At1700)
1s CALL INTER(A,YON, 11,12,C,0)
15 CALL INTVER(A,VCOM, 11,12,C,E) -
P 16 CALL INTER(ALYINC, 11,12,CoF)
17 CALL INVERCA ,RBORY,1],12,C,H)
18 CALL INTER(A,VBAR, 11,12,C.P)
® 19 CALL INTERGA,CHACH,T1,12,C,0)
20 CALL INTERUAXHACK I11412,C,R)
21 CALL INTER(A,PSOPT(C,11,12,C,52)
® 22 CALL INTER(A,PSOPT, 11,124CoT)
23 RE TURN
28 END
[ J
o _ —_ —_ —
- 1 SUBROUTINE INTEGIP .8 ,C,11)
2 c
° 3 C__THIS SUBROUTINE IS A IRAPEZOIDAL INTEGRATION ROUTJINE
4 c
5 DIMENSION AC700).84700)
6 SUM = 0.0
o 1 00_10 12,1} — R —
[) SUM ZSUMSC.Se(BITIR(T~1DISIACI) -A0T-1))
__ 10 _CONTINUE_ _ e o . _
() 10 € = sum
11 REJURN
12 END




. o -~
_ [ e
[ )
e 1 SUBROUTINF_CALTIT e -
2 COMMON/VELOC/ VI(TIO),V2U700),V3(700),Va(700),VSLT7CC),VIX(200},
3 1 V2X8:00),V3X(200),VoX¢2C0),V5X120001,¥]1Y(20010,
[ ) 4 2 V2Y (2001 ,V3Y1200),¥4Y1200),V5Y¢200) -
s COMMON/PICT/VPERIN XX oX¥INEXEP LYY YMINJORDLEMSTOR o B o AARA
6 COMMON /COORD/ XOM(7GO) YONE 7GO) XOFF (200),Y0FF (20C),51700),
® r S10700) o XTESY o XTE ST, XTEST2,YCL,YCU,YCL], YCL2,YCUY, -
” ] 2 YCUzeXR14XR2 3 XPH, YR1,YR2 s YRH,CUTOF ] (CLTOF2,CUTOFH,
9 3 ELNC,ANG (7003 ,ARE 700) 4AROFF 4200}
o 10 COMMON 7COUTZ NT,NSI oNH NP, T4 NX (XND ,ICOMP K ,NXHT]1 NXHI2 ,NXHI3, -~
11 1 NSTZoNST3,NST7,NPPRU30I.IRARE3I0).ME P2, TCONP],IPL,
12 2 THLE
e 13 COMMON/SOLUT/ VBAR(700) ,VBAROI2DC)VINCITCO) VXINC 15COD, -
18 1 VYINCU200),RHOB(TOC),RBORT (700) ,ARHOBC1200),
15 2 VCO™ 17001 ,RROOT120C) ,YRE1200) ,YRECON 12C0D,
[ ) 16 3 YXCOP(200),¥YCOMI2CO), THETAL200) ,PSOFTCITOOD, -~
17 8 PSOPILT00),CHACHETCO), XFACKHITDO) ,CPI t7C0),CPCET00,
18 5 RHOI$700)
® 19 c -~
20 [T P B e D R ———————
o 21 C THIS SUBROUTINE TITLES THE PLOTS OF PS/PT AND MACH NUFBER VS S -
22 3
23 DIMENSION BD12),BC1¢19,8D2120,875¢1) BTV (1) ,X430),Y03Q) _
2 DATA AALABAC,AD,AE/*ANGLE=® (*VINF =°*,°MACH Z°*,°AT X =¢,
® 25 1 *SCALE=*/ L o ~ -
26 OATA BO/SOUTER °,°sALL °/ prd
27 DATA BDIZ*® HUB  */ . o o 8
® 28 DATA BD2/7°*INNER °*,°WALL °*/
29 DATA BI2/°SREF_=*/ —
30 DATA BTIT/°S/SREF "/
® 31 IF11PL.EQ.10) 60 1C 60 _
-} ¥H = 0.0
33 NS = 12
@ 3% HE = 0.25 -
35 DO 10 I = 1,19
36 Xe1) - 0.0
[ ) 37 10 CONVINUE - J
L} Yi1) = 1.0
39 DO 20 1 = 1,19,8 o -
o %0 Xi{i? = 10.0 o . - J
A X{l1+1) = 10.0
[¥] 20 CONTINUE
([ ] N3 XK =1 )
1] 00 30 1=2,19.2 - - -
a5 K-Ke1l
® L1 YT = 1.0%K I - -0 (v
47 YUIod) = 1,00k
&8 30 CONTINUE
o 89 CALL PLOT(04C,4140,2) o )
50 DC 80 1= 1,19,2
51 CALL PLOTUX(1},YE1),2) L
@ 52 CALL PLOTIX(I+10,V¢T+1),3} ~
53 80 CONTINUE
5a CALL PLOT10+C 91040420 e
o 55 CALL PLOT(14C,000,2) S - -
56 D0 SC 121,19.2 ’

¢




]
e
57 CALL PLOT(YIT) ,X({1),2)
[ ) 58 CALL PLOTEY(I+)),X11+1),3)
59 SO CONTINUE
60 CALL PLOT(1D0.0,04C,2)
[ ) 61 CALL PLOT(0.0,0.C,2)
62 A = T.1
63 B = 1.3
(] 6% T1FOIPL.EQe]) CALL SYMBOLUAGB ,HE,ED02, THo12)
65 IFIIPLLEQ.2) CALL SYMAROLIA,BoHEoBDL, TH,6)
66 IF(IPL.EQs3) CALL SYMBOL(A,B ,HE,EM, TH,12) _ N
L} 67 5S A=7.1
68 B=0.6
69 HE=0.25
® 70 CALL_SYMBOL (A,B,HE BT2,TH,6)
71 AzB.8
_12 1F(IPL.EQ.1) CALL NUMBER(A,B ,HE ,CUTOF1,TH,3)
@ 73 IFEIPL.EQ.2) CALL NUMBER(A,B 4HEoCUTOFH,TH,3)
78 IFITPL.EQ,3) CALL NUMBER(A,B,HE,CUTOF2,TH,3)
15 AZ8,65
[ ) 76 B=0.5
7 HEZ0.15
18 CALL SYMBOLA,ByHEBTIT,TH,6) -
() 9" 7 7" 60 10 100
80 60 XSTz0.0 _
81 ¥S1-0.0
o 82 YST1=YSY L B —
- 83 T T TR PLOTIXS YLV, ) o
8n IXZINT (XX) o i .
® LY TVZINTTYY) T T
86 CALL PLOT(XX,YST,2) .
a7 B0 10 1=1,1V,2
) 88 YSTZYST+1.0 L
1 TALL PLOY (XX, VST, T3
90 CALL PLOT(D.0,YST,2)
o 31 YST=¥$T¥+1.0
92 IFIYST.GT.YY) 60 T¢ 70
93 CALL PLOTi0.0,vST, 1}
® 98 CALL PLOT(XX,YST,2) e
5% 70 ConTINUE
96 CALL PLOT(D.0,YST1,3)
® 37 CAItU POOT(0.T,YV, 29
98 00 75 1=1,IX,2
99 XST=XST+1.0
o 100 CALL PLOTIXST,YY,3) ) o
101 o CALL PLOTIXST,0.0,27 )
102 XSTZXST+1,0 o o
o 103 IF(XST.GT.XX) 60 70 75 B
108 CALL PLOT(XST,0.0,)
105 CALL PLOTIXST,YY,2)
o 106 TS CONTINUE B
107 CALL PLOT(D0.0,YST71,3)
108 P1023.181592654/168(.0 e _
o 109 DO 80 I=1,nP
110 IFUICONPLEQ.O) GO 10 76
111 VXZVXCOMIT
[ ] 112 YYZVYCOMLT) o o e e
113 VRESZVRECON(T) T
¢




- I
118 60 10 77
L) 115 76 _VX=VXINCEI) R [ e U
116 VYZVYINCLI)
117 VRES=VRE(1) L
L) 118 77 SIZE=VRES/VPERIN
119 1F(VX,t0,0) YX-,0CCODOOOO}
120 ANGLE=-SIGN(90es VX ) ATANIVY/VX)/F 10
e 121 AP=(XOFF(I)-XMIN) /EXEP — .
122 YP=(YOFF(T)-YKIN)}CPD
123 IFUXPo6Te XNoORoXP oY o0o0sORe YPeGI.YYoOReYPoLT 0201} €0 YO B0
L J 12% SIZ=AMINI(%,./21.#51Z€,.15)
125 S1Z2:-5SI2E-Do5%5]2
126 XHEAD=XP+VYX/VPERIN/STZE#S122
L J 127 YHEADZYPeVY/VPERIN/SIZESSIZ2
128 CALL SYMBOLIXP,YP,STZ22,16,ANGLE,~1)
129 CALL SYMBOL ¢XHEAD ,YHEAD,512,2,ANELE,-1)
) 130 80 CONTINUE
131 CALL SYMBOLUXX®o]1%,8,,0,24RA 00,68}
132 CALL NUMBERIXX41,25,8,0¢0420AL 404,30
® 133 CALL SYMBOLUXX%a155305,002,A8,00 469
138 CALL NUMBER(XX®1.2553.5¢0029AAAA 4Ces3)
135 CALL SYMBOLUXX9415,3090e2,AC900y€)
@ 136 CALL NUMBER(XX¢1425935.0,002,EMSTCP,0. .30
137 CALL SYMBOLIXX401%¢2.7,002,A0,04 96)
138 CALL NUMBERINX®1.259247¢0629XTEST,0443)
® 139 CALL SYMBOLUXX%41%42¢240e24AE,004¢)
10 CALL NUMBTRIXX®1.25,2+24042 VPERIN,0. ¢3) o
181 100 RETURN e 8
() S Y3 - END
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1 SUBROUTINE PLTERINI,NT] NHI IS, ]) o e . -
2 COMMON /CLPLOT/ XPEN o YPEN yNX 6 (NY ,IPEN JXLABEL C10) ,YLABEL (10)
3 COMMON /COORD/ XONITOD) ,¥YCNETCO) (NOFF L FEU S(700), .
L) O 1 SI4700)  XTESY o XTEST1XTEST2,YCL oYCU (YCL1, YCL2,YCU1, -
S 2 YCUZLXR1LXR2 o XRHo YR1 4 YR2, YRH.CUTOFL . CLTIOF2 CUTOFH o
6 3 ELNC,ANGITNOY ,AR( 21000 ( AROFF (200 )
) 7 COMMON_/CONT/ VC,VS1,VS2,XMC,XMC1,XMC2,WDOTC, WOOTCT,bD0TC2, -
8 1 TITLE(3) JVINF oALFAoA oBoCoDoAIC,A2C, A3C,ANCoASTIAT L,
L] 2 A21,A31,A81,A5]1,A12,A22,RA32,A82,A52,V1C VIC],VIC2
® 10 COMMON /7COUT/ NToNS1oNH NP oTW oNX oKND o ICOMP oKy NXNT] JNXHEZ JNXNT3, ~
11 1 NS V2, NST3,NSTTNPFRUICD.JRAKIIO0) N #2,ICOMP] 4 IPL o
12 2 1HUB
® 13 COMMON /SOLUTZ VBAR(700),VBAROI2CC),VINC(700),VXINCE200), o
16 1 VYINC(200) ,RHOBLTEO),RBORT (700 ) ,RHOEC (200),
15 2 VL OrI7001,RB00TE2C0), VREL200), VRECOM(200) ,
([ ) 16 3 YXCCH 2000 VYCOM(200) , THETAL200),PSCPTCITO0), -~
17 ) PSQPYL700) ,CHACHUTICOY ,XMACHATOD),CP)I00) ,CPCL70Q),
18 S RHC16700)
o 19 € ~ceccccacaa —cacnas e et dm e rmcccn e n e e o e —-—-——-- e e R -~
20 C
21 C THIS SUBROUTINE PLOTS PS/PT AND MACK NUMBER VS §
® 22 c ~
23 DIMENSION YO(4),v0CE3),XPLOTY §5001,YPLOTES00) KKK IT),Pe10)
24 KKK(1) = o
® 25 KKK(2) = 2 ~
P43 KKKT3) = 2 ~
27 KKK(Q) = 1 9
o 28 KRRTSTY = 1 )
29 KKKE6) = N1 —
30 KKK1T) = NIT
o 3 P(1) =3,.0 2
32 P12y =10.0
33 P13) =0.0
) k1) — PIaY =1.0 )
35 PIS) =10.0
36 Pi6) =0.0
@ 37 PL7) Z1.0 )
38 Pi8) =10.0
39 P(9) 0.0
() a0 PTIUY=0.0 J
al P(113=0.0
(Y3 P112)20.0
83 P(13)=0.0 ]
o " ~ P{IN)I=90.C
45 OATA YDU1),YDU2),YCI3),YDIA) /7 *PRESSU®,"RE RAT®,* 10, PS*y*/PTC °
o L) 1] 7 J
47 DATA YODI1),YD0U2),YOD(3)/ *LOCAL *, *MACH N°, Q. °/
[ D0 10 I=1,s
o 9 YLABEL¢I) = YD(I) (@]
50 10 CONTINUE
S1 XLABEL(I) = VITLE(D)
o 52 XLABEL(2) = TITLE(2Z) )
53 XLABEL€3) = TITLELY)
S8 XPEN = 0,0 0
® 5% YPEN = 0.0 ke
56 IPEN =-3 °
"



)

~
57 NX6=-18
- 58 NYZ24
59 IFIK1.EQ0.2) 60 TO 21
60 DO 20 121,.N1
) 61 XPLOTEL) =S1INHI<I-1)
. 62 1FLICOMP.EQe0) YPLCT(I) = PSOQPTE¢PNI*E-1)
63 IFCICOMP EQe1) YPLCTUI) = PSOPTC INHI+JI-1)
L] 6N 20 _CONTINUE
65 TF(IPL.EQ.1Y XXX (3)=1
66 IFLEPL.EQe)) 6O 10 36
() 67 00 30 I1=1.N11
68 XPLOTIN]I+]) = S1CISel-1)
69 IFLICOMP,EQD) YPLETINL14I) = PSOFTLISeI~1)
@ 70 IFLICOMP.EQel) YPLCT¢N1+L) = PSOPTCEISeY-1)
71 30 CONTINUE
72 60 10 3%
® 73 31 DO 32 I=1,N1
7™ XPLOTEL) = SIINHI-121)
15 IF(ICOMP.EQ.D) YRLCT ¢I) = PSOPY(RNHI-I+1)
® 76 IF(ICOMP.EQal) YPLOT (D) = PSOPTC INHI-101)
77 32 CONTINUE
78 35 CALL CALPLTIXPLOT ,YPLOT XRK,P)
® 79 IFIK1.E0.2) 60 YO ¢1
80 DO 80 I =),N1
81 TFCICOMP.ECLT) YRLCTUI) = MHACHIANI+T=1)
@ 82 IF(ICOMP,EQ.1) YPLOTUI) = CHACMINNI®]1~1)
83 §0 CONTINUE »
88 IFUIPLLEQ.1) RNK(3)=) (3
o (13 IF(IPL.EO.1) 60 T0 65
86 D0 S0 1= 1,N11
87 IFGICONP.EQ.O) YPLCTUINISI) = ¥MACHEIS+I-1)
() 88 IFCICONP.EQel) YPLCTINISID = CRACHIIS<I=-1)
[ 1] O CONTINUE
90 60 Y0 65 .
® S €1 00 62 I=1,N1
92 IFCICONP.EQeD) YPLCTUYI= XMACHINKI-T+1)
93 TF(ICOMP.EG.1) YPLCTU(I}= CMACHINFTI-T*])
o 98 62 CONTINUE
95 65 DO 60 1I-1,3
96 YEABEL(T)ZVYDDI1)
o [} €0 CONYINUE
98 NY = 18
99 PE7) = 2.0
o 100 CALL CALPLTERPLOT (YPLOT KKKyP)
1} RETURN
102 END
®
o__
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ELEMENT COORDINATE DATA FOR BOOY ID = 3, NOZZLE WITH CENTERBO

1 X6 Y1 oL os SINIALF) COSIALF) CURY ATURE
16.132308 2.055998 ‘lllm —e 388038 £ 375838 -3320862 NYYNSIN
—~ 51 15.993870 8.186180 -
15.847870 8.31852% 388280 +38280 0 L,8S56S28 000000 -,75a%02 A0GL6R2
s2 15.700620 2.8810%0
— S~ 15.551661 _ 8.565720 388a57 —_o388aa8 - 83678 -.771080 = .06ke90
S3 15.901100 8.688430
15.208876 A, A0928% 2388675 000 LBNQ6A8 000 .AIASRD -aI87290 066653
~ 58 15.095100 8.928080 -
18.939716 9.008877 L INAMAY 0 _BAAA9y 0000 . SeSepe =a8012992 aDSBATA
Ss 18.782830 9.159850
~ 18,.628138S8 9.272732 «38907a 589089 _ST780MR 0200 -.AMR190 000 .066EGT -~
s6 19.840490 9.383550
—_ ~——18.30309 = e.a923a) = ,I8e270 889280 853580 0 ~.a32814 2DbAASA
13 14.140300 9.599030 -
O 13.978052 9.1036048 A389862 BR9873 «$317%3 28800912 _a066A%0
se 13.010860 9.806120
13.683379 9.908a78 2309429 — - «RR96ND 0 .R09582 =aR60838 2N606ST -
o se 13.475210 10.004660
13.305592 10.100696 » 389820 AR 3] ~a87088 -2233%212 A0KE6TY
0 13.1387%0 10.198520 ~
D _ 12.962623 10.286183 _ 2309987 0 .AR9998 . 2968189 ~2885787 066673
61 12.769320 10375500
- - 12018799 10862703 2390185 »890156 _e88D9%0 ~e897512 __ 066666
o o2 12.439160 10.587590 py-
12,262 388 10.630219 2390112 2A082% 2817806 =« 9DAKAY aD66 568 » __
63 12.088390 10.710580
< 11.905525 10.788518 2390066 2390472 2893709 ~+919235 066663
68 11.725%60 10.86%270
- 11.584550 =~ 10,9376%7 2390626 __«B90637 369638 ~2929176 066679
C 13 11.362600 11.008660 -
11,1279869 11.0771328 2390117 2100789 2545312 -2 938888 N ITYY I
66 10.995860 11.183600
“ _10.811313%  _ 11.207502 2390925 000 .B909F _ 2820782 -s987163 2068695
67 10.625590 11.268990
10.839187 11.326072 «391076 «A91087_  _ .295937 -e955211 066666
- 68 10.252030 11.388720
10. 068085 11838982 2391218 ~22122% 2270952 ~2962593 2060652
69 9.875450 11.490720
o 9.68608% _  11,5%0083 _  ,391360 . _ 891371 _ «245733 =e969338 2066699
70 9.496090 11.586890
_ o 9.305331 11631271 __ 391503 __ _«B91SI8 _ __ ,220386 ~e975920 __ 066668
- n 9.118210 11.673160
8.922398 11.712543 2391638 BY1686 21994825 ~=980838 2066656
72 8.730080 11.709860
. 8,.537231 11283856 2391176 __=39217087 2169153 ~2985590 0 L06666T7 @0 -
73 8.343950 11.815730
.. 8e15D198 11.845007 - 391918 _ wB21029 18336 ~e989673 2066680
Ts 7.956080 11.871910 -
1161560 11.896202 23920853 2192058 2217833 -29930R12 066617S

75 7.5661780 11.917950
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ELENENY COORDINATE DATA FOR BODY 10 = 3, NOZZLE WITH GENTERBO

~
xen 15 oL oS SINCALF) COStALF) CURV ATURE
~
=8.862148 12,000000 —  _3.188380 _1.38a%90 000080 =1.000000 2000000
~5.166360 12.000000 -
-S.AN2995 12 _1.8%3270 1.8%3278%  _ __ .noonpo -1.000000 000000
~6.599630 12.000000
=7.05259% 12.000100 1.719930 1.719930 000030 -1.000000 2000000 -
-8.319560 12.000000
~9,351518 124 2.003910  2.0e3910 0 .pnoopn -1.000000 «000000
-10.383470 12.000000 -
=01.5621820  12.000)20  2.476700 @ 2.875708 000080 ~1.000000 000000
-12.860170 12.000000
— =18.3081RS  12.000000 2,.972030 = 2.972030 2000080 =1.000000 000000
-15.832200 12.000000
—=17.615020  12.000000  3.56A880 b 90, TV VY. ANO00AO =1.000000 000000
~19.398680 12.000000
=21.532088 12.000000 8.266890 8.256890 «D00OR0 =1.000000 2000000
~23.665530 12.000000
-28.798980 12.000000 8.26690D 8.286900 2000000 ~1.000000 .000000
109 ~27.932830 12.000000
~3IN. 065878 12 a00N0AN =1.000000 ogooon. .
- 110 -32.199320 12.000000
-34,332765 12, 4890  __ L.00D0RD  -1,000000  ,000000
111 ~36.466210 12.000000
— -38,599 8 () 4,266900 .0000p0 -1.000000 .000000
< 112 -80,733110 12.000000 >
20 8 .260A890 W IYYLTY 000080 -1.000000 «000000 &
- 113 -45.000000 12.000000
SUNDS =  111.561906

e

C




BODY GEOMETRY SUMMARY

~
e o BODY LIEY ) o SIGMA B ~
BODY OESCRIPTION 10 TYPE N/O SID TFORM NORN CHORD TYPE F C S € NJO FIRST  NO.
R NOZZLE WITH CENTERBD 1 YES NEW n0 nO .220008 ) 1 1 1 1 NgW A 65 ~
NOZZLE WITH CEMTERBO 2 YES NEV T NO .090000 P 1 11 1 NEW 66 38
- NOZZLE WITH CEMTERBO 3 YES NEW NO [T .0000a0 P 1 1 1 1 NEW 100 12 =
TOTAL NUMBER OF BOOIES = 3
- — — — — -
r
I0TAL MUMBER OF ELAMENES = 211
T o ELFORM COMPLETE, CALL MAFORM, T = ,OR0SECONDS. B - -
T T T - M
VORTICITY WEIGHTING FUNCTION = S/Le1} - S/L)
e n22a82 o _.068269 +101819 S13S138 . 168212 . __ .189058 -
.208127 .221315 .230805 .23666% .280969 .243903 3
285816 283286 2848214 288889 289259 2495 36 —_—
.209718 +289885 .249933 «289985 250000 .209977
——— . 24899172 «~2893820 249685 «2895%% +389308 2289059
.208775 <288455 .248097 .287702 247289 .206860
- «206395 . _ 205901 ___ __  _.285380 <200829 . J2MM288 . ____. 203689  _ e
.243032 .242379 .281692 .280969 .200209 .239388
e +~238418 2371190 235640 233648 231392 222TA31
.223532 .217872 .210356 «23029% .186720 . 168271
B ~188929 . }IM0AB . oa@3§2  .08€383 019188
YORTICITY WEIGHTING FUNCTION = S/Lei1 - S/L)
— _ _ e — e _ e e — —— _ e _ e _ DR - R o I —_ i
032272 + 086993 al277120 . «1587T19s 2178657 « 198389 oo - [
- 206005 .214826 .222165 .228645 .238285 239022 -
_ - «242918 285954 +288107 +289308 2249989 L _a2849939
L2u9394 .248107 L2u5954 .282918 .239022 . 234265
- «22B64S 222214658 - _ a218826 _ _ 2206005 198390 _ . 21186587 _ e, _
L157195 «127720 «086993 .232212
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" DOUBIAS AIRCRAFT COMPANY TWQ-DIMENSIONAL POTENTIAL FLON PROGRAW
COMBINED FLOW NOZZLE WITH CENTERRODY
-~ ALPHA = .000000 ALPHA O = 130.200014 wO. OF B8oODIRS 3
- CL = 373.825882 CHORD =  1.000000 ToTAL ELEMENTS 211
8oDY 10 = 1 NOZZLE WITH CENTERBO NO. OF ELENENTS  6S
~ 1 x v s vt cp J SIGNA T
- 1 =2011989 Qooonan
- 2 -38.599660 .000000 «069038 ~078115 «998507 2 -000114 +000000
I S 2 080678 2998386 3 Jl0RS22 -.0ppOne
. -30.065875 .000000 «161081 «029381 2999139 2 .018125 .000000
8 -25.7989a e aD2S62T  .9998a% s 017438 .000000
o 6 -21.532085 «000000 «253127 «0200563 + 999802 6 «020349 .000000
7 ~17.61 7 022008 000000
~ s ~140.346185 -000000 «330638 020112 <9990 39 s 023128 «000000
S - M Q 023979 000000
10 ~9.381515 «000000 .388507 +02%856 .9998p) 10 020682 -.000000
A2 -T.aS9S9S 000000 . LA08918  L02086S __ L9993B2 11 .D2S2%2 _ -.000000
> 12 -5.882995 +000000 421919 «025813 «999388 12 .025826 ~.000000
—_— k3 =a.56918 nen 2026088 299330 13 2026298 -2000000
- 18 ~3.474305 .006000 NYSITT +026862 .999278 10 .026700 -.000000
Coo. 15 ___-2.56)920 _ _.DOONOO  L8STYRD . 027698 29992835 15 +02 7088 -.000000__ _
16 -1.801600 000000 NYTITY «028583 .999183 16 .027337 .000000
e - o= 1T . ~14168000 _____,000000_ . ___NTFTTS __ _  <029%%9 L _e999133 . _ 11 027576 -.000000  _ __ - _
z 18 -.68%0000 .000000 878870 .030277 .999083 ) 027770 -.000000 2
_ - 19 WD2792e _ _-.000000
.~ 20 .200000 .000000 -487530 .031802 .998989 20 «028062 -.000000
~ e AN ____«6DOOOD 000000 @ L891885 20000 L032617 @ L998986 24 2028189 -+000000
22 1.000000 .000000 496159 .G335880 .998879 22 «028307 -.000000
2% __1.%0D000 +008000 _ +500878 2038396 _.9988%7_ . 23 .02881% -.000000 o
2 1.800000 .000000 .SoNTa8 .035383 «998788 L) .028501 -.000000
25 2036802 2998878 25 JN20569 -.000000
28 2.600000 .000000 .S13817 .Q37857 «998597 26 028612 -.000000
- 27 3.000000 »000000___ _ ,517731 2038580 2998518 21 +0208625 -sbODDOB
28 3.400000 .000000 «5220%6 «039660 «998327 28 .028601 -.000000
) 29 _ _ 3.800000_ ___ .000000 __  _ .526%60 +080019_ o9983%8 29 __«D28530 -.000000
- 30 4.200000 .000000 .530675 .082088 «998282 30 +028396 -.000000
- 1 %.£00000 000000 2538989 2083391 A99A137 n 028177 -.000000
32 5.000000 .000000 .53930% 088986 «997980 32 .027833 -.000000
- 33 S.800000 __ __ .000000 = .5a3618 __ .08698T _ _ __,997792 33 027282 -.000000
38 5.800000 .000000 .587932 +052655 .997227 38 026271 -.000000
35 _ 6e183177______-,007327 . _ oS52067T__ _ L056%73 _  ,9968311_ 35 L021768 ___ _.000000__
- 36 6.508490 ~+050566 .5S6038 .060319 «996362 36 «016035 .000000
- 17 A011821 .000000
38 7.252367 —.273904 .5684023 c06104% +996225 38 .007263 .000000
e 39 7aSTNS562__ __=.8%K816 ____ JSKT9HR . 060979 _ ___.996282 _ __ 39 .Da3s13 .0D0000
%0 7.873128 -e656621 .571908 +060059 +996393 "0 -.D0028% .000000
C_ M) . B.I83575 _  __ =,901168  _ _ ,STSBEN____ __ ,0S8761 _ ___ _.996587 WL _~,003905 _.s000000 _
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DOUGLAS AIRCRAFT COMPANY TWO-DINENSIONAL POTENTIAL FLOW PROGRAN
77 “comBINED FLow NO22LE WITH CENTERBODY - T
T aewa = Lgopoon ALPHA 0 = 130.200018 NO. OF BODIES 3 T
CL = 373.825882 CHORD =  1.00000D TOTAL ELEMENTS 211
T T Tmoov ap = 1 NOZZLE WITH CENTERBO NO. OF ELEMEMTS 65
- = 1 N X S ~—' T *?‘ﬁ—-“—i?h— T CI- ) ST 7‘.‘ T S{Gﬂihh“r Vﬂi_—
842 Ba3778482 -1.170339 2579692 a0NS7228 «296728 82 -a0107853 2000000
a3 8.574709 ~1.460282 .583876 «055876 996922 n3 -e011024 .000000
—_— 484 = A 738185 =1.27421¢ 2587298 —- [ Y . a8y -a018802 0080000
s 8.864360 -2.108132 +591109 .051052 «997304 as -.018907 .000000
- - 86 __ _ALQSDEJL_:Z_.AAJQAL 28595032 a I6LY as ~afl2 3548 — —=2000000
.7 2.992769 -2.817786 +598948 «008136 «998052 .7 -.029682 -.000000
. 88 9.000000 -3.19%700 £0301K o 998392 aa -2035101 ~Jn0n000
a9 9.000000 -3.623045 +607638 038748 998793 Ty -.03757a 006000
——— —50 . _9.000000  -e.137060 . ___ .g1%18p . _s99A0%5 _ sg ~.239829 -.000000
51 9.000000 -4.753875 .619833 .030383 «998077 51 -.0811139 -.00000g
-22 . 2.000000  _ -5.%98055 _ _ .e27818_ . _ . __a999110 e ___Ss2 ~.082802 - -
53 9.000000 -6.382270 «637397 .027507 « 899243 53 -.004879 -.000000
S84 2.000000 =T 088128 268889% —a028685% 2999%qn 58 -
55 9.000000 -8.727150 «662689 -025606 «990348 s -.048076 -.000000
- Be__ __ 9.000000  -10,261985 __ _ 57928 — 999309 s& _ -.nsno9s - a
57 9.000000  -12.103785 +699109 *020807 <9998 08 57 -.052323 -.000000
- 58 ___ 9,000000_ _ -18.3]13945 a722988 20231982  .999825 . ___ __  __ sg ~e058825 _ -.000000
59 9.000000  -16.966140 «75155§ «023872 .999849 59 -.057683 ~.000000 N
AQ 9.0000Q0 ~20.,18%87120 2 7R5843 2022609 29998489 AQD ~040R19 2000000 =4
61 9.000000 -23.696275 eB24147 «020049 «999582 61 -.06418] -.000000
~—— 82 ___9.,000000_ _ -27,319325 _ _ _ ,063225 ___ _.njesss 4999729 — &2 = _ _
63 9.000000  -30.942375 +902308 .0006207 1.000000 63 -.070863 .000000
64 -22000000 . -34,565425 _ _ _ ,981382 _ -,p39942 . _a998%05 , _ o - -
65 9.000000 -38.188875 .980461 -.173010 .970088 65 ~.076082 000000
INTEGRATED VALUES
) CY = -53.8021% TCx = t39.ee365 T — - - —-- o T T T T
€L = -53.80218 €D = -39.86365  cn = -169.67242 - ) N ST T T T ST
PARABOLIC INTEGRATION
INTEGRATED VALUES T Tt e s . T T T T T
- €Y © -53.79282 CX = -39.85365 o ) - - T T
T -53.79242 €0 = -39.8536% CH = -169.65198 T T
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—~ OOUGLAS AIRCRAFT COMPANY TWO-DIMENSIONAL POTENTIAL FLOM PROGRAM -
COMBINED FLOW NOZZLE WITM CENTERBODY
- ALPHA = .000000 ALPHA 130.20001% NO. OF BODIES
- CL = 373.825882 CHORD 1.000000 TOTAL ELEMENTS -
BODY 10 = 3 NOZZLE WITH CENTERBO MO, OF ELEMENTS 132
1 x Y s vy ce J SISMA N
a2 1B.226R07 S.88937% ~R1K728 —a01PN22 A999REE 191 2151575 -.000000
- a3 17.992898 6.009862 418282 ~«011891 «999869 182 «160036 -+«000000 -~
A8 17.750873 6£.3238130 2821838 ~a011712 999862 183 1581392 -.000000
55 17.599686 64631053 8425395 ~+011661 «999860% 188 «15668S -+.000000
——— 8K 174280695 _ ____£.932111 2828958 -n011586 990847 188 1564800 -.no00n0 -
87 16.973653 7.226388 832517 ~e011837 «999869 1%6 152887 -.000000
LY 1hahb98T25 1.5 -a021342 2999801 181 2150792 -2000000
~ a9 160819785 T.79%0181 +8439802 -.011238 « 9998 7% 188 «188677 -+000000 -
eS80 16237308 - 1se Al04893 -
st 15.8%7870 8.310573 4856558 ~«011019 999879 150 1828215 -.000000
——— 852 15455166} B.565720 A050039 =~a010902 2299481 151 181085 -2000000 -
53 15.2%8876 8.809286 «453522 -+010786 «999882 152 *139382 -+000000
58 _18.93971R 9.088977 487307 ~a 010661 299088% 183 136832 -.000000
~ 55 18.628385 9.272732 «860098 -e010587 «999888 158 «138192 -+000000 -
A& ___1%.30309% _ 9.392341 2863942 -a010871 2999890 155 131873 ~2000000
ST 13.976052 9.703638 «357473 ~«010381 «999892 156 «1208659 ~+000000
———— 58 13683679 . __9.9N68TA 870948 ~a010277 2999808 _ 181 2125760 -2000000
59 13.305597 10.100696 878458 -.01087¢ « 999897 158 122781 -.000000 S
O 12.962623 104286141 877951 =a010077 999894 159 2119212 =.000000 -
- 61 12.618799 10.462703 «881850 -+ 009998 +999900 160 «116558 -.000000
- —_ 62 126267355 88 = -.009951  _.9999%01 181 s -
$3 11.905525 10.788573 «N884a7 -+009870 «999903 162 +110009 -+000000
- 69 _ 115394350 _ _ 10.%37687 2891948 -=009807 2999908 0000 363 106609 -.000000
~ 85 11.179669 11.077324 495850 ~e 009782 «999905 154 103126 ~.000000
—_ b6 ID.BR113G4_ 11.207502 ~ARR958 ~20N969S _ .9999NA& 165 2199561  -.000000
67 10.%39187 11.328072 «502859 -.0096177 999908 166 +09590s -+.000000
L - I 10.0650R5 _ 11.834987 2505965 -.009680  .999907 167 2092178 =-.000000 ~
69 S.b8608% 11.5%0083 +509472 -+00953% « 999997 168 .088356 -+000000
P — - 9e305N31 . 11.631271 0 LS42981  -.009637 __ .m99901. 169 +0048485 =~+000000
- 71 8.92239% 11.712563 51689} ~«009672 «999906 170 080847 -.000000
12 B.53723) 11.783866 520002 ~2009718 992906 171 076357 =.000000
73 8.150198 11.8%5087 +523518 -«00979% «999908 172 072162 -.000000
“ L I8 T.761560 11.896202 =~ L527028 ___-.009901 ____ _ .N99902 173 2067860 -sQOOO0QQ == -
75 7.371582 11.937156 530583 ~+010035 999859 174 +063038 ~.000000
. — 16 6s98053% _ 11.967915 0538059 -.010250 - o99989S__ 175 058875 ~+000000
< 77 6.588685 11.988483 537517 ~«010%26 999891 176 058131 -.000000 -
18 60196292 11.99833y 2581395 ~aN10586 299888 177 a&p9sn ~~  -,.000000
- 79 5«800000D 12.000000 «580647 -« 00794} -« 999937 178 086887 -.000000
< a0 52400000 ——aBS88233 -.011300  ___.999R12 1712 a8 7478 -2Q00000 ~
LD 5.000000 12.000000 «551818 ~«011637 «999855 180 «048765 -+000000
o _ .82 - 42600000 12000000 555408 ~.012022 4999856 181 050177 ~ -.000000

-
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e ___ 3. VORYICITY ABOUYT BODY 1}
&, VORTICIVY ABOUT B8ODY 2
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(> ]
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(a) Three-dimensional nozzle.

(77, ddidid

Gz

(b) Section through plane of symmetry for
two-dimensional approximation.

Figure 3. - Two-dimensional approximation of
three-dimensional nozzle.

Van s :
‘ .
=P > W, o
|
S
~ Artificial
; /' extension

{a} Single passage.

\/\3 —-S—Pu
P Weo
—=Wg

e *
‘ ~ Artificial
/ extension
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{c) Dual passage: alternate weight flow specification.

Figure 4. - Nozzle geometries and flow conditions.
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Figure 5. - Inlet and nozzle geometry
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Figure 6. - Typical nozzle segmentation.



At any point
where A B, and C are determined by specifying values of \ o /" v
Veo

V. average axial velocities at the contro! station “j

V,, free stream velocity

a direction of free stream velocity relative to
nozzle axis

{a) Single passage nozzle
At any point

where A, B, C, and D are determined by specifying values of

Vc, Vs ,VS average axial velocities at any two
122 of the three control stations

Voo free stream velocity

a direction of free stream velocity relative

to nozzle axis

{b) Two passage nozzle

Figure 7 - Combined solution, V
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Figure 8 - Graphic output of SCIRCL



Pressure ratio, PS/PTC

Local Mach number
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Nozzle with hub

Figure 9. - Surface static pressure ratio from NOZZLE
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Nozzle with hub

Figure 10. - Surface Mach number distribution from NOZZLE.
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Figure 11 - Vector flow field from nozzie

Segment endpoints

Slope fine endpotnts (length of slope line 1s arbitrary)
Optional superellipse point

Optional bisuperellipse point

Optional bisuperetiipse inflection point

1@} Superellipse optional point
(X3, Y3) specified  Exponent
N calculated

®) Superellipse exponent N or
bisuperellipse exponents P and
Q specified

(c) Optional point X3 Y3)and
exponent P or Q specified
Exponent Q or P respectively
calculated.

(d) Optional points X3 Y3l
and {Xg, Yg) specified
Exponents P and Q calculated

{e} Optional point (X3, Y3 and
slope (dyldx)} Exponents
P and Q calcuated.

Figure 12 - Sketches for SCIRCL input. Bisuperellipse options



«f) Bisuperetiipse with inflection
point Axial focation X3 and
slope (dy/dx)4 of tnflection

point specified. Note that the
slope line requirements for
this option are different from
all other options  One slope
line must be perpendicufar to
(P<1, Q>0 curve and one must be tangent,
thus there are two possibilities
as shown Both lines must lie
away from and outside the 'box’
surrounding the desired curve
Also, shown are the exponents
that will result in each case

A

{g) Curvature at either point 2 or
point 4 specified

{h) Curvature at endpoint 2
matched to internally calcu-
apr tated curvature at endpoint
previous segment 4 pr of previous segment

R
2pr 1pr

Figure 12 - Concluded

0-——"'—"—_—02 {@) Straght line

1

®)l () Straight line for closed body

{c) Lemiscate

MO (d) Cubic

2 1
Figure 13 - Sketches for SCIRCL tnput options except bisuperellipse
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Figure 14. - SCIRCL input layout.




HOw N

v

TITLE

PROJECT NUMBER ANALYST 1
SHEET OF
w2 | | SCIRCL INPUT FORM TORTRAN STATEMENT
N 8 v 0 i 2 W e . t < - N ) - S¢ o “ < L e naofrvrer e r "
Ty —rTrTT T T]fL“ RARS man S —rTY T T T — T T YTy T T T YT T
-+ + -+ +—+ + +—+
e - + 4 + + I R W G -
, * y + + + ——t——+—
s N |, .. EXEP XN YMIN ORD ELREF, .. AREF,
+ + =t
. l PR J " ] . " ..IJ e
KLM PH PQRST. - ) oL .
A et + + -+ " + + . PR + PR D G U E A B NS U Y
* ]] —+ -+ =t +—+—+ + + +———t +tt
IDEN _‘_p._R*rOG. GbAB ‘nLA'J " j;. SN EFG‘L* + + O s + + —t A
NJ— D ke 4 - - PR ) T W U W . S RO T W O W S )
* - ] lll.[ ] t + -+ “+—t+——+ -t
N " " " 4+ FET U SE | bttt p—t—t.
—t -+ + ot ——t—t =+
a2 * T t + r—t t +——t—p—t +—+ —+—+
" 4 e ———t : et tobdedh AL
DELS DE[LSMX XR1 ANNSD . MDD NS
4 . - — 4 PSS PP + e am e e —+-
- - l * —] l e ]1 +——+ +—+ -+ + 4
S r b n < Sod- < ddd- ' R T W W S |
E + + + A +- ——t+— —t—t +
+ +—+ + + +—+ + + + + + + = + +—4—¢
——i — + - + PEPEEDUEP P + —t—t
XRAKE| YLD YHI| NY RAN YTRA XSCALE CALE | B0 N0
b + IRy —tg 4 AU S PR W U |
* » * , ’ +——+ + +—— t -+ +
e re e re PR T B S S 4 r 4 & 3 4 PRt PR S T L e e -
+ +—4 +——+ a1 + +—+ +—+ + —+—+ +—+ =1t +——t
+ —i . bt + - — —t — bbb METUS TS SIPTA E AP
+ +—4 + + + r + t + -+ +—t +—+ -+ =+ +—+—+
—p " + + - — + — PTrS et PRV | PP T B
+ + T t + + -+—+ +—+ + 44— +
- + + > + + et + + - " ——t —t —dd tcbeopemt—t
5+ ~+—+ + m + +—4— + + +—+—+ +—t—+4 1 + +—+
PO ettt + -+ + + P NP Y b —t—t- —4
r + + +—+ +—+ ——+ + t+——r—r—t it +—t + + ~+ ——t+4 +— +—+
bt + PR + + P e T + — PO S —t 4 4—d
+—4 + + + + +—r—t +— + + 1+t + +—t—t—4
+ IPAIPUETE B PPN + + + + $edd—4 — it At
+—+ t + + t —t—r—t + + t t + t + +—+ =+t + t
+ + P + Yot " " —t—t . — + + it + b o} S —t
+ y + + + * t + + + -ttt gttt
S S é oA b i 3 A I S P W | PO W N el d -y . b
~+ +—+ i - ~+ -+ Sttt -t + + +——d + + +-+ + 4+ +
A P S Y P " " i a PR M PSS Y ' e PSR AL g0l T BN S Y
12 Y 6 SHo]? 8 910 n Y W 15w 17 @9 0 v 2% o] 5 » LR Y LN L 360V W Wl 4 W2ed bl it ar L LBl 50 5192 98 Sab S Se SBovede b clon AN eofn 08 64 TG T 22073 16 KN 76 T 1876 B
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Figure 14. - SCIRCL input layout. >
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YR 1 YR ? YRH } D R e
9 [ | A L o R B
Sl A AR ARRRES Ahbuae B 1 | - S
| ot o : o
T A2 W I71L\ et 6 17 B[10 20 222 28 2&175 62720 293G 2 % © 3% 38 3 W v [UNY ALY | I__ .; _ tomoy M‘J

NASA-C-8%6 [REV 9-1L-59t

Figure 15, - NOZZLEC input form



MAIN
SCIRCL
48,W,B,R
5:R(P, S, SC,1)
PLOXIS ENSTRH H
L [ XYCALC
AREAA
FRSTSH SGEN 1
SINTP SORTXY
ECHO ERTRAN TEST 1
g [ —l
PRELPS
DRAW ——
(s, L) IF_NTRP_—A_I DNTR PC
ELIPSE
. I T | — SPGEN |~
17:W ENTRP
weonen | —2W FONISO |- SUPERC -]
(0 WRTXY
cusic | S
LM
MIRROR
Calcomp Routines Referenced
5 - 1/0 Unit No. (L) - Line
B - Rewind (P) - Plot
W - Write {S) - Symbol
R - Read (SC) - Scale
(@ SCIRCL

(N) - Number
Figure 16. - Call Sequences.



28y
5,6,7: RW
FILES MAINL SOLVE MAIN3
[erorm | [marorm | | Assems | [ sowvit | [ orrBoD | | Frows | { comso |
[printc | | ['cEomcr] | [aBForm ] [ aquasi | [ mis2 || [ofFP1S | [ vXYOFF | {_mis1 |
[ PRNTEL | | WEIGHT | | VPROFF | IXYFORMI
b) 28Y
MAIN
NOZZLEC
5 6, T:RW
12, 13, 14B, R, W
& R
ongooyl| PLTER |lcomcoR]| INPTR || SEARCH|| OFBDY || SOLVE || ANGLEF
’ 1
CALTIT CONST SURF INTER1 | | INTER?
VBARIT INTER3
INTER '
SORTXY
(c) NOZZLEC.

Figure 16, - Concluded.
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