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ABSTRACT

A 2—D computer code EVITS, has been developed for estimating steady
”state, incompre531b1e, isothermal flow f1elds in complex geometries. A
vort1c1ty—stream funct1on formulation is used along with a model to resolve
viscous effects it solid boundaries. Snfficient geometry and boundary type
options aré_lncldded within the code so that a large number of flow situa-
tione can be specified withont‘modifying’the program. All instructions to
the codeiare vie an input dataset. Detalled instructlons for preparing the

user oriented input, along with examples, are included in this users' manual.
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1.0 INTRODUCTION

The'pﬁrpose-bf~thé éodé EVITS (an‘acrbhym for egplicit vortici;y
iferative time step) is to'estimate'two—dimensional, steady state, incompres-
sible;.isothermal_flow fields in complex geometrieé.' A secondary objective
is to form a Sasis for future deVelopﬁent of new solptiOn procedures and

‘Bodndary condition models.

Basically,AEVITS is a synthesis of.weil—known two-dimensional fluid

mechanics, proven iterative solution techniques and fundamental concepts- of

[1]

plane geometry. " In addition, promisiﬂg'boundary condition options re-

sulting from numerical experimentation are included in the code.

- The code utilizes the solution prqcedure put forth by Roache and
Mueller.[2f3] The formulation is in terms of vorticityvand stream function.
Viééous effects are convected intolthe sdlutipn domain through the inlet and
arg‘gengratéd at solid, no-slip surfaces. The vorticity is diffused and con-
vected throughouf the flow regidh using ﬁhe vorticity transport equation.

Conservation of mass is assured by using the Poisson equation for stream

function.

This report is a users' manual for operating.EVITS. It includes in-
structions tb ai&‘inputlpreparation an& output interpretation. Certain
limitations ana restrictions are identified and discussed. Because of the
number of geometric‘configuratién poSsibilities and boundafy condition combi-
nations.readily avéilable, EVITS is_é usefﬁl_tool in analyzing two-dimensional,

steady state, inﬁompréssible, and isothermal flow distributions.



2.0 DOMAIN DEFINITION

2.1 Defining Domain Boundaries

The function of EVITS is to obtain flow fields in a clo;ed, finite,
.two—dimensional region. To specify the shape of a closed finiteAvregion,_
the code uses the concept of ordered connected line segments.' There are. two .,
types of line segments‘available to shape the geoﬁetric figure. One is a
stfaight line and the other a circuiar érc. By connecting up to fifty of
thesg line segments, end to end, a large numBer of geometrical configurafions

~ can .be approximated.

A straight line segment is uniquely defined by two points. The con-
vention of having the region of interest on the right as the line segment is
drawn from the first point to the second serves to define a domain boundary.

A circular arc is uniquely defined by thteé points in a plane. Similarly, by

drawing the arc from the first point through the second and to the third point,

the region of inperest is placed on the right (see Fig. 2.1).

2.2 Constructing the Geometric Figure

Using the concept and convention descfibed in Sect. 2.1 to define
domain boundaries, many geometric configurations can be conétructed. The
procedure for defiﬁihg a geometry can be best described.with an example. For”
the rest of this report; line segments will be called sides and poihts whére’

line segments meet will be-called vertices.

Consider Fig. 2.2, where 2.2a is the géometry to be modeled.
Identification of the-vérticés required'by the code to specify the geometry

of interest may be summarized by the following rules:
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FIGURE 2.2 : DEFINITION OF GEOMETRY



1) Identify and locate poi@ts of discontinuity. These are
labeled with circled numbers 1, 2, 6, 7, 8 and 9 in

Fig.' 2.2b.

Rule one is sufficient if the figure has as its houndaries
only straight lines. However, if there are one or more cir-
‘cular ares, rules two and three must also be met and the

additional defined vertices included in the specification.

2)_ Identify and locate tangent points on the arc where the tan-
gent is horizontal or vertical (i.e., maximum_arc is a
.quadrant). These are labeled with circled numbers 2, 4, and 6

in Fig. 2.2b.

3) ©On each arc insert a vertex between the vertices defined in
rules one and two. These are labeled with circled numbers 3

and 5 in Fig. 2.2b.

Once all necessary vertices.are identifiéd, label the vertices
sequentially, beginning with the leftmost, lowermost vertex laseled as one
and proceediné around the figure such-that the region of interest is always
on the right. the, 9 vertices are required to specify the configuration
shown in Fig. 2.2. Having identified and labeled all necessary vertices,
determine the location of each vertex relative-to a coordinate system (x,y),
where the ofiéin'ié positioned. at tﬁe intersection of a vertical line passing
;hfough.the extréme leftmost vertex and a horizontal line passing through the
extréﬁe lowermostlvertex; Note, it is not necessary to have a vertex at the

origin (0,0), however vertex one is located at the origin in the particular



example geometry shown in Fig. 2,2.'

Heving‘ideﬁtified and laBeled the vertices, ﬁhe eides are fhen
identified and numbered. Numbering of the sides follows the convention
that a side immediately following a vertex has the eame number. For example,
side one is between vertices one and two and side nine is between vertex
nine and -vertex -one. . These sides are iﬁdicate&'by the boxed numbers in

 Fig. 2.2c.

Once the verticeslend‘sides ha§e-been identified and labeled,
specification of siae type is now considered. Eaeh side is either a straight
line}segment or a circular arc. To differentiate between tﬁe two ceses;
eoded;velues are assigﬁed to each side by the follewing convention: |

.KSIDE(N)"= 0 —j9 | straight line segment
}O'—-l9 circular arc
For gepmetric:definition .the only consieeratioﬁ necessary is whether the
vassigned coded values are iess than-or greetethhan'ten. Further definifion
of these coded values will be discuSsed in Secf. 3.6, wﬁere specificatien of
- particular boundary types (i.e., inlet, outlet, solid wall, etec.) is

. described.

2.3 Geometric Inﬁut Variables

Input of the geometric configuration is part of the NAMELIST type
_ input which EVITS utilizes. The NAMELIST name is FLOWPl. The first card of
the input data set must be

b&FLOWGL '

TIn’this report "b" represents a blank.



Folldwing this card are the input variables and their" assigned values.
After the last inpﬁt variable card is the last card: -
bb&END

This card ends the NAMELIST input dataset.

Specifiéation.of.the geometric configuration is made by one scalar

‘and three arrays:

NVERTX = nuﬁber of vertices used to specify configuration
XVER&X(I) = x—coordihate 6f‘£he i-th vertex

YVERTX(I) = y—Coordinate of the i-th vertex

KSIDE(I) = coded valqevaséigned to the i-th side.

Using the values indicated in Fig. 2;2c; the input dataset can be partially
constructed as in Fig. 2.3. -Note, that 1) all assigned values are followed"
by a comma, 2) repetitive values can bé indicated by the number of repeti-
tions foliowed by a *, followed by:the vélue to be'repeated, and 3) array
values are assigned by specifying the initial subscript to the first value.
Subsequent values are assigned subscripts, each automatically incremented by
one. In this eXample, the KSIDE arra& assigns values 3 to side 1 indicating
a straight line, 12 to sides 2 through 5, indicating circular arcs, 3 to
side 6, 8 to side 7, 3 to side 8 and 4 to side 9. Since KSIDE values are

less than 10 from side 6 through side 9, these are straight lines.

2.4 Grid Definition
The code utilizes an equal-spaced grid. Specification of the

grid spacing is accomplished by two scalars:



RFLOWO1
NVERTX=9,
XVtRTX(l) 03_(_03}.“25'07356'.““1“ 00'0.11 0625 1 062__5_'
"KSIDE(1)= 3 4x12,3,8,3.4,

CIN(1)=348,.,

VIscus=,02,
FLOUT=1,
YTUBES=1.0625,NGRID=20,

TTTITsMAx=500,
DTIME=,1,

CFLIN=1,,
FL2=9,
8END.

FIGURE 2.3 : SAMPLE INPUT DATASET



YTUBES - dimensional length to be ﬁartitioned into NGRID
number of grid spaces

number of grid spaces in distance YTUBES.

NGRID
Using ;hese values, the code automatically transforms the vertex

coordinates into a grid coordinate system (Qf;), using the transformation:

2\ _ NGRID x4+ 1

* = YTUBES
.~ _ NCRID .
Y =3ymses Y1

The origin (0;0) in (x,y)~codrdinates is transformed to (1,1) in the dimen-

~
sionless (x,y) system. The maximum grid size is 41 x 41 spaces.
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3.0 BOUNDARY CONDITION ASSIGNMENT

3.1 Types of Boundaries
There are ten types of boundary conditions‘(B.C,)_aﬁailable to simu-
‘iate the flow problem. ‘These are the no-slip, symmetry, fixed inlet, fixed
outlet, free inlet, free outlet, internal object, line of resistance, matched,

~and dummy boundary conditions.

The no-slip boundary condition is used to specify a solid wall.
At the wall the fluid sticks to the surface and both tangential and normal
velocity components are zero. The no-slip B.C. is available for both a

straight line and a circular arc.

The symmetry condition is speéified when the geometry and expected
flow field are symmetric about a line. It is available only as a straight

line.

The fixed inlet B.C. is used to speéify a known distribution of
fluid entering the domain of interest. It may also be used to specify a
moving boundary. All inlet and outlet boﬁndary types are ‘available for both

straight lines and circular arcs.

The fixed outlet B.C. is used to specify a known distribution of

fluid leaving the domain of interest.

The free inlét B.C. is used to specify a certain amount of fluid

- entering the region, with its particular normal velocity component distribu-
tion unknown and to beAdetermined. This B.C. is not often used, because
flow information doeé not readily propagate upstream for most finite differ-

ence techniques. -



The free outlet B.C. is used when the normal velocity component
distribution leaving the domain of interest is unknown, and an assumption

of zero tangential veiocity component is acceptable.

The intefnal objecﬁ B.C. is used when the fluid field completely
‘'surrounds a solid object.  Whi1e-the'boﬁndary éondition imposed at the sur-
face of the solid object is of the no-slip type, the amount of fluid flowing
on either Sidé'is determined as part‘of the solution. This boundary condi-
tion can be used with the free outlet B.C. to determine relative amounts of
fluid leaving multiplé outlets. It‘is.available for both straight lines

and circular arcs.

The resistance aﬁd matched bouhdary conditions are used together
to grossly simulate a screen'or tube bank placed completely across the flow
path. The screen must be oriented in either a horizontal or vertical atti-
tude. This boundary condition is available only as a horizontal or vertical

straight line.

The dummy B.C. is used to specify no side. This is used to indi-
cate a gap between the outside boundary and an internal object. It is also

used to go from one internal object to another.

3.2 Boundary Type Code

In Sect. 2.3 the KSIDE(I) array was introduced to differentiate

between a straight or curved side. The differentiation was accomplished by

specifying‘KSiDE(I) less than or greater than ten. In this section particular

values of KSIDE are associated with particular boundary types (i.e., straight
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or curved inlet, straight or curved intérnal object, etc.).l The assign-
ment of boundary type to a particulér side is made via the KSIDE(I) array.
us;ng the appropriate coded value from Table 3.1. From the sample input in
Fig. 2.3 it can be seen that the nine sides indicated in Fig. 2.2c are, re-
spectively, 1) a line of symmetry; 2), 3), 4), and 5) curved, no-slip sur-
faces; 6) a line of symmetry; 7) a straight free outlet; 8) a line of sym-
metfy; and 9) a straight fi#ed 1nle§. This exampleAinput specifies a p;ob;
lem to determine the flow field within an infinite row of equally spaced

circular cylinders.

3.3 Velocity Profile Specification Across Inlet

The first step in sﬁecifying the inlet velocity distribution‘is to
locate two-vertices, one at the begiﬁning and the other at the end of the
inlet. If there is more than oné inlet, locate the beginning vertéx of the
first inlet and end vertex of the last inlet. The internal structure of the
code requirés_that the last vertex be labeled with a higher number than the
beginning vertex, and that there is no outlet between the first and last in-
let vertices. Internal to the éode, the first vertex is doubly defined as
vertex one and vertex NVERTX + 1. This restriction precludes vertex number
one from being in the ﬁi&dle of an ihlet, but does allow it to either start
or end an inlet. In the example shown in Fig. 2.2, the inlet consists of

only one sidé, side 9. It begins with vertex 9 and ends at vertex 1 (10),

Having determined the beginning and endvvertices of the inlet, the
characteristic length used throughout the solution may be calculated. Nomi-

nally, the charaétefistic length, CHARL, is automatically calculated in the
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KSIDE VALUES
STRAIGHT | CURVED ‘ BOUN?Am TYPE
o) - DUMMY
| .
n - MATCQED
2 (2 No sLiP
3 - SYMMETRY
4 i4 FIXED INLET
5 15 FIXED OUTLET
| 6 - RESISTANCE
[ i7 FREE m;.gr
8 | 18 FREE ~o.u1'1.er
9  N 19 INTERNAL OBJECT

TABLE 3.1 : CODE FOR BOUNDARY TYPES
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code by determining the overall. length as measured along the inlet in grid
units. If Lin is the actual length of the inlet in dimensional units then:

1

L_n*NGRID
CHARL = ~yrysEs
The nominal Qalue of CHARL can be overridden by assigning it a value in the
- NAMELIST inﬁut dataset. This is necessatry fo mainﬁain values of the dimen-
sionless stream function, S, between zero and one in geometries having mul-

tiple inlets. In such caées, Lin’ and hence'CHARL, would be the total length

summed only along lengths where there is a normal velocity component.

Once the beginning and ending vertices of the inlet have been deter-
mined, a normalized position parameter, s, is defined. This parameter measures
the normalized distance from the beginning vertex along the inlet. The values

of s range from zero, at the beginning vertex, to one at the end vertex.

For example, consider Fig. 3.1. Sides 25 and 26 represent an inlet.
The inlet begins with vertex 25 and ends with vertex 27. The normalized posi-
tion parameter, s, starts with a value of zero at vertex 25 and is measured

along curved sides 25 and 26 up to a value of one at vertex 27.

Once the position parameter has been defined, specification of the
normal and tangential‘velocity components along the inlet caﬁ be considered.
These components, N and T, respecgively, are specified as piecewise functions
over the inlet. The inlet can be partitioned into a maximum of ten different

< < i
s si+l’ the normal and tangential

subregiéns.' In each subregion, 5

velocity components can assume the following forms:
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FIGURE 3.1: VELOCITY SPECIFICATION
" ALONG AN INLET
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N () =‘A1'N”(1)f32 " BIN(I)fé.-i— CIND + TR 3.1
and . 4
Ti(s) = AIT(I)*sz + BIT(I)*s + CIT(I) o (3.2)

- . Unit vectors for the velocity c¢omponents are indicated in Fig. 3.1. The
normal component unit vector is directed into the domain of interest, while
the tangential component unit vector is directed along the inlet in the di- .

rection of increasing vertex labels.

+

The number of subregions is definéd-b§ £he pumber'of points of
Udiécéntinuity between zero and oné. This 'information is input by the vari-
ables: NPIN = numbet of poinﬁs of discontinuity along inlet; PIN(I) = s
value of i-th discontinuity along iﬁleéi For NPIN number of points of dis-
continuity there are NPIﬁ + 1 number of subregions. :Functional relationships
are:input by the arrays AIN(I), BIN(I), CiN(I), DIN(I) and EiN(I), for the
inlet normal vélocitj component given in Eq. (3.;), énd AIT(I), BIT(I) and

CIT(1), for the inlet tangential velocity cdmponent given in Eq. (3.2).

As an example consider specifying N and T along the inlet shown in
Fig. 3.1. Suppose specification of the N and T distributions along the inlet
can be accomplished by uéing three subregions. - Fig. 3.2 indicates ; velocity
distributionAspecifiéation using three sugregions, each indicatedvby a Qircled
number. Between eachrsuﬁregion is a point of discontinuity, indicated by a
boxed number. fn the first subregion, O < s‘<.25, the normal velocity compo-
nent is an increasing parabolic ramp, N = - 1652 + 8s, while the téngential
A component .is a positive_cbnstant, T =1. Subregion two, .25 < s < .75, indi-
cafes flow radially into the domain of interest with N =1 and T = 0.. Sub-

region three, .75 < s < 1., shows a decreasing parabolic ramp in the normal
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component, N = -16s + 24s - 8, and a negative constant for the tangential
component, T = -1. 1Input to the code to describe this distribution is accom-

plished by:

NPIN = 2, PIN(1) = .25,.75,

AIN(1) = -16.,0.,-16.,BIN(1) = 8.,0.,24.,CIN(1) = 0.,1.,-8.,"
CIT(1) = 1.,0.,-1.,
Nominally, all values of AIN, BIN, CIN, DIN, AIT, BIT and CIT are zero except

for'CIN(l) = 1. Array valﬁes of EIN are nominally 1.

Once the velocity distribution has been specified across the inlet,
the characteristic velocity, CHARU, is calculated. It is the average velocity

across the inlet and is given by
1

CHARU =»[ds N(s) .
‘ 0

3.4 Velbcity Profile Specification Across Outlet
Specification of thé outlet veloéity profile proceeds in much the
same way as the specification across the inlet. The beginning and end outlet
verfices are identified. These have the same restrictions on vertex one .as
with the inlet. A normalized position parameter is introduced and up to ten
subregions are available for specifying the normal .and tangential velocity
components alohg the outlet as functions of s. 1In each subfegion, 4 < g < 51417

the normal and tangential veiocity components have the forms:

N, (s) = AON(I)*s? + 30N(1)*sﬂ4 CON(I) +';—$9§é§%fj o 3.3)
- and » ' .
' T (s) = AOT(I)*s® + BOT(I)*s + COT(I) . , (3.4)
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The only significant difference in spe@ifying the outlet velocity distribu-

tion is in the normal component unit vector. While the tangential component

.unit vector is directed along the outlet in the direction of increasing vertex

labels, the normal component unit vector is directed outward from the domain

of interest. Points of discontinuity between subregions are specified by:

NPOUT number of points of discontinuity along outlet

POUT(I) s value of i-th discontinuity alohg outlet.
Thus, if the three subregion velocity distribution shown in Fig. 3.2 is for -

an outlet, it would be specified by the following input:

NPOUT 2,POUT(1) = .25,.75,
AON(l) = -16.,0.,-16.,
BON(1) = 8.,0.,24.,
CON(l) = 0.,1.,-8.,
coT(1) = 1.,0.,-1.,
Nominal values of the AON, BON, CON, DON, AOT, BOT and COT arrays.are all

zero except for CON(l) = 1. Array values of EON are nominally 1.
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4,0 SOLUTION PROCEDURE

4.1 Non-dimensionalization of Equations

In this section, relevant equations are stated in dimensional
form. The variables are non-dimensionalized, substituted into the dimensional

equations, rearranged and resulting dimensionless equations stated.

The velocity - stream function relationships are

L : N , : ‘

u Sy A | - o I(A.la).
= 9 ' ' ‘

v = % . . A - ‘ (4.1b)

The following relationships are defined in terms of dimensionless veloci-

ties U, V and stream function S:

u = CHARU*U
v = CHARU*V
v = (CHARU*CHARL*YTUBES) s
. NGRID

_ YTUBES , _
X = yertp K7 D

_ YTUBES .\ _
Y =wermp O D

Using these definitions in Eq. (4.la,b) we obtain

aS

T - * - ‘
U CHARL 5§\ | (4.2a)
L 23S ‘ - |
= * < :
A" CHARL 5;{\ - _ | (4.2b)

~The Poisson equation for stream function,

2 9

-2—% +2¥ - 0 (zero)
2

ox 3y

is non-dimensionalized by defining

o = [ CHARU*NGRID Y
: CHARL*YTUBES

(4.3)
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: and using the relationships above to yigld |
2 a2 . :
) v : : : :
g + §A§ - 3 0.=-0 (zero). : (4.4)
- 8x° §y"  cHARL - .

The vorticity transport equation,
‘2

w Bzm
+=
X oy

is non-dimensionalized by defining a dimensionléss time and cell Reynolds

[e%]

LT oW ow .
i e 11— — *
8t~+ . + v By VISCOS <

QW
[\

‘number as

¢ - __ YTUBES _ A
. CHARU*NGRID

% o
CHARU*YTUBES 4.5)

REYNLD = 3715c0S*NGRID

and using the relationships above to yield:

w2 2
30 _ -, 30 _ _ 30 1 370 ., 370 '
®T VR Tyt mmn[axz ¥ ayz] - (4-6)

These equations, 4.2a,b, 4.4, and 4.6 are the equations dealt with in the

solution sequence.

4.2 Iterative Solution

- After initial assignment of stream function and vorticity values
throughout the domain, the solution enters the iterative sequence. Each paés
through this sequence improves the S,0 distributions until, finally, the vor-
ticity distribution converges to within a predetermined limit. Nominally,

S is set initially to .5 and O to 0. .

Updn entering the iterative sequence, the old values of stream
function boundary conditions and vorticity are used to solve for a new stream

- function distribption (old refers to values determined in the previous iterative
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sequeﬁce sweep). From this new stream function distribution, new velocity

component (U,V) distributions are determined.

The next step:ip the sequence is to improvéAtﬁe boundary values of
stream funcfion, vortiéity and velocity components from the‘new~s£feam funcLiQn
distribution. Finaily,‘a new vorticity distribution is determined by an
explicit‘time stepping of the vorticity'transpoft equation using the old vor-
ticity distribution, ﬁew‘veloéity compopent distributidns and new bohndaryﬁ
conqitions. This iterative sequence is repeatedAITSMAX number of times or

until the change in vorticity summed over’all’internal nodes is less than

2 Jous

i,j

EPSMAX,

< EPSMAX . : ' (4T

h24

Once this convergence criterion is met, it may be argued that the solution is

invariant with time or %%-= 0. Thus a steady state has been reached.

4.3 S.0.R. Solution of Stream Function

.Given the vortiéity distribution, Qii’ and stream function boundary
conditionsf Eq. (4.4) is<solved for the stream'function distribution, Sij’
using the Successive.overrelaxation technique'(S.OfR.). The finite differ-
ence form of Eq.'(4.4) is

old.  RELAX (cold  cold '

new S
Si3. = (1 - RELAX)ST + =7 S3-1,5 * 5415
w5y st L0, . .9
& »d caarL”

Here RELAX is the successive overrelaxation factor which has a value some-

where between 1 < RELAX < 2.



-23-

One sﬁéep,consists,of applying Eq. (4.8) once at each’internal
gria point. The sweeps continue until the number of sweeps reaches ITMAXS
(nominally 250) or the stréam function distribution converges,
.2{:'Asij | < EPSMAX. | o ' ' (4.9
i,] | '-
Note, EPSMAX is used as a conve;gepée:criterion on Both stream function and

- vorticity.

The répidity‘of S.0.R. convergence (number of éweeps needed to
obtaiﬁ'convergeﬁce criterion) is strongly dependent on the S.0.R. factor,
‘RELAX. This factor is geometry dependent.and is very difficult to calculate,
analytically, except for the simplest of geometries. To circumvent this situ-
ation, a trial'and error routine is nominally called upon to obtain an approxi-
mation of RELAX. -TF'RELAX is known it may be input. If not, it will bc

estimated.

4.4 Explicit Time Step of Vorticity
Given the old vorticity distribution, new velocity component dis-
tributions and new vorticity boundary values, Eq. (4.6) is used to explicitly

increment the vorticity one time step. The finite difference form of Eq. (4.6)

is
new - old DEL20
Oij' = 0ij + DTIME <REYNLD - DUODX -~ DVODY) . (4.10)

In this equation the viscous terms, DEL20, are

o old old , .old old -, old
DEL20 = 0577 4+ 03y o+ 07 %) +0.% ) —4 0f;

The convective‘terms, DUODX and DVODY, are finite differenced using upwind

différencing“and are given by
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U, ; » '..— . 0., .
U1+l,Joi+l,J Uig ij ij
DUODX S A
: Uij 0ij - Ui_l’joi_l;j‘ U5 >0 .
and :
Vi,j+1 i,j+1 Vij ij Vij,ﬁgo
DVODY = ‘ o

Vi3 %3 " Vi,5-1%,5-1 Yig 2 O .
Coﬁtfbl<of‘the time step sweep is through.the cell Reynolds number,
_REYNLD, and dimensionless time increment, DTIME. 'Nominélly,v

'REYNLD = CHARU*YTUBES/VISCOS/NGRID

- DTIME

.2/(2.*NGRID/REYNLD + 1.) .
These values can be overridden by inputing eitﬁer one or both via the

NAMELIST input.
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5.0 OUTPUT

5.1 Ihterﬁallyvéenerated Arrays: KPOiNT, L‘Arrazgj LN Arrays

To.fuily uhderstand the output,'it is necessary to have some know¥
Aledge of. the internal workings of EVITS. OhceAthe geometry has been transformed
and put onto a grld ba31s, a coded array called KPOINT(I J) is genefated
'character1z1ng every p01nt on the grid., The boundaries-of the grid form
the smallest rectangle which can clrcumscrlbe the figure. Grid points are |
1pcated by coo;dlnates (I,J),vwhere (1,1) cor:esponds to (0,0) in-the dimeh— '
“sional (x;y) cpotdinate system and‘is located at. the lower 1eft—hahd corner
of the minimum rectangle. The limits of«the“rectangle are indicated by IMAXI

. and. JMAX aﬁdAare_included in the output.

The values of KPOINT(I,J> indicate the node at (1,J) is:

-1 en tbf inﬁernal but within‘;l grid spacing of] the surface
O. eufside the figure
1 inside the figure and totelly surrounded by internal nodes
2 insideAbut adjacent>to the surface in the xf direction
3 ‘ihside but adjacent to the surface in the y+ direction
4 -inside but adjacent to the surface in the x+ direction
5 inside but'adjacent to the surface in the y_ direction

6 .ihside but adjacent to the surface in the x and y+ directions
7-.inside.hut adjacent to the surface in the x and y directions
8 ainside but adjacent to the surface in thebx+'and y+ directions
9 '%nside but adjacent to the surface in the x+ and y— directions.

From the above,KPOINT values and their corresponding meanings, it can be seen.

that there is no provision for a node that is internal but adjacent to surfaces
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in'both the x and x+ directions dr a node that is internal but adjacent to
éurfaces in both the yf and y+ directions. Tﬁése two situations 5re probibited;
by the internal workings of the code'and, thus, impose a restriction on the
geometry/grid spacing‘specification, If sucﬁ a conflict is encountered, ad-

justment of the geometry and/or grid spacing must be made.

Points along the perimeter arexpositioned by thevcounter, L.
Starting;with vertex one;'each intersection of a side with a grid line is
ideﬁtified and sequéntiaily numbered with.the counter, L. Beginning and end-
iﬁgJQertex'points of each side are also included and appropriately numbered by
the counter, L. This coﬁnter starts with a vélue of 2 at the first vertex
éndlﬁroceeds around the fiéure being incremented at each grid line intersec-
tioh,'side terminator, and side initiatér.' With this methodology there may be
more than one L value cérresponding to.the same perimeter point. With respect
to the L counter, éidés are:deSCribed by two arrays, LBEG(N) and LEND(N).

These arrays indicate the values of L beginning ahd'ending the N-th side.

A number of arrays. are generated internally as a fﬁnctiqn of L,

and may be referred to as "L" arrays. These are:

PERP (L) = length measured in grid spaces from vertex one to
the L-th perimeter point.along perimeter

XB(L) = 7§<coordinate of L—th'perimeter point.

YB(L) = §>coordinate of L-th perimetér point

SB(L) = dimensionless streaﬁ function boundary value at the
L-th perimeter point |

UB(L) = dimensionlesé’;Ldifection velocity component_boundaty

‘value at the L-th perimeter point
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o | ‘ N v
VB(L)._ = dimensionless y-direction velocity component boundary
value at the L-th perimeter point
.OB(L): = dimensionless;vorticity boundary value at the L-th

- perimeter’ point .

In addition to L, another perimetef counter is used. This in the

tﬁ counter. .Fro@'every internal point adjacent to a surface, a line is pro-
jected to the ediecent surface such that the projected line and the local sur-
::f:face'tangent are:perpendicular. The peint where the projeeted line intersects

'the adjacent side'mey.be refer;editoﬂae'a normal perimeter poine. ‘Beéinning

.with vertex one and proceeding around the figure, each normal perimeter point;

‘ is ideﬁtified and sequentielly nuﬁbered with the counter, LN. The LN counter
starts with a value of tﬁd. The distence as measured aiong the projected
line in grid units must be greater ;han‘.l grid unit. This cutoff imposes
another restrictienvon the geometfy/gridvspacing speeification. A normal
perimeter poinf‘closer than .1 grid space to the corresponding adjacent internal
ﬁode is not coqnteé by the LN counter. On a curved or diagonal side there
a:e'ﬁsually some mnormal perimeter points not counted. However, if there is
a large nuﬁbervef uncounted normal perimeter points, adjustment of the.geometry

and/or grid spacing must be made.

Along each side, N, the first and last normal perimeter points can.
be identified end'their corresponding LN values noted. This information is’
ineludedAin tﬁoiarrays, LNBEG(N) and LNEND(N),‘ These arrays indicate the first
and last LN values, respectively,ﬁeneeuntered along the N-th side. Internally

generated LN arrays are:
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PERPN (LN)

~ XBN(LN)

YBN(LN)‘”

IBN(LN)

© JBN(LN)

DISTN(LN)

SBN(LN)

OBN(LN)

i

v428f A

length meésﬁred along the perimeter -in. grid spaces
from vertex one to the LN-th normal perimeter pbint
G?.coordinate of the LN-th normal perimeter point
'§\coordinate of the LN-th normal perimeter point
G?'coordinate of the adjacent internal node from which
the LN—thvnormal perimétef point was projected |
/§‘coordinate of the adjacent internal node from which
;he LNch nérmal perimeter point was projeéted
related to the distance, d,'Between an adjacentiin;
ternal node énd its correspondiﬁg normal perimeter

point by the equation:

o 2
1 d
DISTN = 5 <CHARL )

dimensionless stream function boundary value at the
LN-th normal .perimeter point
dimensionless vorticity boundary value at the LN-th

normal perimeter point.

Printer Output: SAMPLE 1

There are two types of output possible from EVITS, printer output

and disc output. Printer output is available in two forms, nominal printer

output and extended printer output. The essential difference between nominal

and extended. printer output is L and LN array information. Extended printer

output is recommended and is obtained by including FL2 = 5., into the NAMELIST

input.

Discussion of printer output is best illustrated with an example.
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Coﬁsidef #he erking diagram of-Fig. 5.1. Coded sidé types are indicated

by ;hé_underliﬁéd numbers. . From such a diagram NAMELiST input is.éasily éon—
structed énd'appéars in.Fig. 5.2. In this e#ample consider the basic dimen-
sionél qpaﬁtitieé to be céntimeters an& Secohds. That is; the coordinates
indicated in Fig.'S.l are in centimeters; From the specification of YTUBES

. and NGRID in Fig. 5.2 it is seen ﬁhat the grid coarseness is one centimeter
ber gridvunit. Since there is no inlet velocity distribution specified, the

" nominal, CIN(1) = 1, is assuﬁed. 7fhis indicaﬁés uniform 6ne centiﬁéter per

~ second fioﬁ across the inlet. Since the kinematic viscosity is not specified,
it is nominaliy set to VISCOS = 1 §E€'° The assignments FL2 = 5., énd

FLOUT = 1., indicate extended printer output and disc output, respectively.

Figures 5.3 to 5.15 show the extended printer output obtained from -
EVITS using SAMPLE1.DATA as input. Fig. 5.3 gives a summary of the geometry
input and tﬁe transformed grid geometry. Following fhis is a summafy of the
beginning énd ending L and LN values for each side. The CHARL and CHARU
values are indicéted as well as a summary of the inlet and outlet velocity
distributions used. Note, the outlet sﬁmmary indicates the initial outlet

velocity distribution since side 7 is specified as a free outlet.

The KPOINT distribution is given in Fig. 5.4 along with the nomi-
nally determined values of EPSMAX, ITSMAX, RELAX, DTIME, REYNLD and VISCOS.
All printedAoutput up to this point has been determined prior to the solution

sequence.’

The L and LN arrays are shown in Figs. 5.4 to 5.7. The array values

are those after the iterative solution has been completed. This is indicated
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FIGURE S.1: SAMPLEL GEOMETRY
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SAMPLEL.DATA
: EFLOWOL

PAGE 0001

NVERTX=9, . .
XVEPTX(11222004%¢95e14492%0e42%10.0
YVEOTX(1230e05e97ay10asl34415.92%200 900

CKSICE(11=3+4%12,3,84344,
¥TUBES=20, .
NGRID=20, :

“FL2=5,
FLCUT=1.,
EEND

'ftg;
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se& GEOMETRY INPUT #sx

N= | XVERTX= 0.0 YVERTX= 0.0 KSINE= 3
N= 2 XVERTX= 0.0 YVERTX= 5.0 . KSIDe=12
M N= 3 XVERTX= 4.0 YVERTX= 7.9 KSI1DE=12
—-— Nz 4 XVERTX= 5.0 YVERTX= 10.0 KSInE=12
D N= 5 XVERTX= 4.0 YVERTX= 13.0 KSTOE=12
N= & XVERTY= 0.0 YVERTX= 150 KS!DE= 3
C. N= 7 XVERTX= 0.0 YVERTX= 20.0 KSIDE= 8
N= 8 XVE2TX= 10.0 YVEETX= 20.0 ¥S1DE= 3
x N= 9  XVERTX= 10.0  YVERTX= 0.0  KSIDE= 4
. m YTUSES= 20.0 NGRT1D=20
(O ees GRID GEOMETRY s#¢
° = 1 XV=_ 1.0 YW= 1.0
N= 2 Xv= 1.0 YV= 6.0
N= 3 XV=_ 5.0 Yv=_ 8.0 !
= 4 XV= 6,0 Yv= 11.0 tj
- N= S Xv= 5.0 YV= 14.0 |
= 6 XV=_ 1.0 YV=_16.0
= 7 Xv=_ 1.0 YV= 21.0
i= 8 XV= 11.0 Yv= 21.0
N= 9 XV= 11.0 Yv=_ 1,0

IMAXI=11 JMAX=21

N* 1 LBEG= 2 LEND= 9 LN3EG= 2 LNEND= 6

LSEG= 10 LEND= 16 LNBEG= 7 LNEND= 10

L8EG= 17 LEND= 22 LNBEG= 11 UINEND= 14

LBEG= 23 LEND= 28 LNBEG= 15 LNFKD= 18

LSEG= 29 LEND= 35 LUNBEG= 19 . LNEND= 22

L3EG= 36 LEND= 43 LNBEG= 23 (LNEND= 27

LREG= 44 LEND= 56 UNREG= 28 LNEKG= 36

LBEG= 57 LENC= 79 LNBEG= 37 LNENG= 55 .
LBEG= 80 LEND= 92 LNBEG= 56 LNEND= 64 ' .
CHARL= 10.0000 PERB IN= 55,7080 : - .
CHARU= 1.0000

]
O o~NWnMSWN

ANd N0 131dWYS

INLET SUMMARY

N= 1 P= 1.000 AN= 0.0 BN= 0.0 CN= 1.000 DN= 0.0 -EN= 1.000 aAT= 0.0 BT= 0.0 CT= 0.0
QUTL= 10.0000 fU= 11,0000 PERB= 25.7030 : )

CUTLET SUMMARY

- N= 1 P= 1.000 AN= 0.0 BN= 0.0 CN= =1.000 ON= 0.0 EN= 1.000 AT= 0.0 BT= 0.0 CT= 0.0

S — . —_————



KPCINT DISTRIBUTION

7
@ 123465678 91011
C 21 ~1-1=-1-1-1-1=1-1-1-1-1
» _—20 =16 3 3 3 3 33 3 8-}
x 19 -1 21111111 4-1
18 -1 21111111 4-1
m e 1T =12 112111 4-1
. 16 =1 7.5 51 1 111 4-1
: 15 000-17111T1 4-1
u 14 000 0-1.2 1 11 4-1
- 13 000002111 4-1
~ 12 000007111 4-1
— 11 00000-12114-)
10 000006 1 11 4-1
9 000002111 4-1
8 000.0-121 11 6=1
7 000-161111 4-1
6 -163311111 4-1
5 =12171.111.1.1) 4=t
4 -1 21111111 4=1
3 -121111111 4-1
2 =17 65555555 9=}
1 -1-1-1-1-1-1-1-1-1-1-1

EPSMAX= 0.5130D-03 ° [1TSMAX=

OPTIMUM OVERRELAXATION FACTOR IS APPROXIMATELY=1,5156

MAXIMUM SOR -ITERATIONS= 22

SOR RELAXATION FACTOR USED=1.5156

— DYIME= 0.0049_ BEX&LD.nllﬂnDOQOQDD_nl_XLSCDS___lgnnﬂQQQQ_IlME:

L= 2PERP= 0.0 SA= 0.0 0= 0. 0.0 VA= 1.0000 YB= 1.0090
L= 3PERP= 0,0 SB= 0.0 08= Q. 0.0 vB= "1.0300 Y8= 1.0000
L= 49FERP= 1.£00Q058= 0.0 Q8= 0. 0.0 V8= 1.0000 Y8= 2.0009
L= S5PERP= 2.0000S8= 0.0 na= 0. 0.0 va= 1.0000 ¥8= 3.0090
L= 6PERP= 3.000088= 0.0 08= 0. 0.0 vB= 1.0000 Y8= 4.0000
L= _7PERP= 4.0000%8= 0.0 pA = Q. 0.0 JVR= 1.0000 YB= 50000 -
L= 8PERP= 5.000058= 0.4 0R= 0. 0.0 VB= 1.0000 YRBR= 6.0000
L=  9PERP= 5.00€089= 0.0 0oB= .0 0.0 vB= 1.0200 Y8= 6.0000
1= 10PFRP= 5..000088= 0.0 QA= . 0.0 Va= 1.0300 YAR= £.0000
L= 5.000088= 0.0 08= 0.0 vVB= 0.0 1.0000 YB= 6.0000
L= 6.0068588= 0.0 0R= 0.0 V8= 0.0 2.0000 YB8= 6.1010
L= 740576SB=___0.0 [PLE =11.2633U8= 0.0 VA= 0,0 3,0000 YR= 6.4114
L= B8.21758R=" 0.0 na= -15.8314UB= 0.0 VR= 0.0 4.0000 Y&= 7.09939
L= 9.63655B= 0.0 oB= -19,3611LU8= 0.0 vB= 0.0 5.0000 YB= 8.0000
L= 2.,£365%%= Q.0 nA= =19.361108= 0.0 VB= 0.0 S5..0000 Y8= 8..0020
L= 9.636558= 0.0 oRrs= ~19,6448UB= 0.0 v8= 0.0 5.00300 YB= 8.0000
L= 18P:RP= 9.63655R= 0.0 0B= -19.64488= 0.0 VA= 0.0 5.0000 YB= 8.0920
L= 19Pconc 10.15¢488= Q.0 08’= =22,5515UR= 0.0 V8= 0.0 5.5826_YB=___ 9.0020
L= 20PERP= 11.8472S$B= 0.0 na= -20.5247U8= 0.0 VR= 0.0 5.8990 YB= 10.003C
L= 21PCoP= 12.%54083= 0.0 nA= -17.33%44UR= 0.0 vB= 0.0 6.0000 YB= 11.00J0
L=_22pc2p=_ 12.954083=___0.0__..0%= —=17.394408= 0.0 ya= 0.0 6022300 YB=__11.0000
L= 23P3aP=  12.R8540Su= 0.0 OoR= =-17.3944U3= 0.0 va= 0.0 - 6,010 YR= 11.0020
Lz 24PZ3P= 12.35%4053= 0.0 0a= -17.,.3944038= 0.0 va= 0.0 6.01CG0 Yi= 11.0030
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L= 25PERP= 13.23602858= 0.0 O8= -14.4739yB= 0.0 V8= 0.0 “XB= 5.8990 Y= 12.0020
L= 26PSRP=  14.9116SB= 0.0 08= -10.9278U8= 0.0 VB= 0.0 X8= 5.5826 YB= 13.0090
L= 27PERP= 16.07155R= 0.0 08= -5.0237U8= 0.0 V8= 0.0 XB=  5.0000 YB= 14,0000
U= 2BPERP= 16.071558= 0.0 03= ~5.023708= 0.0 vA= 0.0 Xg= 5.0000 Ya= 14.0000
L= 29PERP= 16.0715SRs= 0.0 . 3= -19.3399UB= 0.0 ves 0.0 X8= $.0000 YB8= 14.0990
L= 20PEQP= 16.071558= 0.0 c9= -19.38%99U3= 0.0 V8= 0.0 XA = 5.0000 YB= 14,0000
U= 31PESP= 17.4905S8= 0.0 08= -0.9137UB= 0.0 vB= 0.0 XB=  4,0000 YE= 15.0070
L= 32PERP=  18.65045P= 0.0 08= 0.6232U8= 0.0 vB8s 0.0 XB= 3.0000 YB8= 15.5826
L= 330E2p= 19.701258= 0.0 03= 1.464803%= 0.0 V3= 0.0 X8= 2.0000 Y2= 15.8990
L= 3¢PEiP=  20.70FC58= 0.0 C3= Z2.271108= 0.0 Va= 0.0 XB= 1.00G0 Y= 15.0000
L= 35PER0= 20.708059= 0.0 08= 2.2711U8= 0.0 vB= 0.0 X8= 1.0009 Y2= 16.0000
L= 36PERP=  20.705058= 0.0 0R= 0.0  UR= 0.0 VB= 0.0043 X8= 1.0900 Y3= 16.0090
U= 37pti5=  20,7080s8= 0.0 03= 0.0 EX 0.0 VB = 0.0043 XB= 1.0000 YB= 156.00)0
L= 38PS3P= 21.708058= 0.0 08s= 0.0 ugs 0.0 VB= -0.0175 XB= 1.0000 Y8= 17.0090
L= 39PERP=  22.7020%8= 0.0 (8= 0.0 YR= 0.0 VB= -0.0439 XB= 1.0000 YB= 18.0000
U= 40PcRp=  23,.70R8058= 0.0 08= 0.0 Ua= 0.0 vB= -0.0589 XB8= 1.0000 YB= 19.0030
Lz 41PSRP= 24.7030S2= 0.0 03= 0.0 u3s= 0.0 VB= =-0.0648 X3= 1.0000 Y3= 20.0H99
L= 42PERP=  25,70°0%8= 0.0 08= 0.0 UB= 0.0 VB= -0.0706 XB8= 1.0000 YB=  21.0090
U= 43PERP=  25.708058= 0.0 (a= 0.9 Us= 0.0 VB= -0.0706 XB= 1.0000 YE= 21.0900
Lz 44PERP=  25.7080S53= 0.0 8= 0.1782u%= 0.0 VB= 0.0 X8= 1.0000 Y8= 21.0090
L= 45PF30=  25,708058= 0.0 0OR= 0.1782u8= 0.0 VA= 0.0 XB= 1.0000 YB= 21.0000
U= 46PER3=  26.70805%= -0.005508= -0.545213= 0.0 Vaz ~0.0375 xB8= 2.0000 Y8= 21.0000
L= 47PESP= 27.708058= -0.007508= -1.2667U8= 0.0 VB=  0.0532 XxB=  3.0000 YB= 21.0000
L= 48PEZcP=_ 28.708058= 0.0042083= ~2.1960U8= 0.0 VA= 0.2264 XB=  4.,0000 YB= 21,0090
L= &99ERPT  29.7080358%= N.037858= ~3.1688U8= 0.0 VA= 0.4947 Xi= 5.0000 Y= 21.04)0
Lx 50PZPP=  30.708053= 0.1031n8= -3.9582u8= 0.0  VB=  0.8510 XB=  6.02500 Y8= 21,0000
L= S1PERP=  31.70EQSR= 0.2080C8= -4.3121y8= 0.0 VA= 1.2645 XB= 7.0000 YR=_ 21.0000
L= 52P=RP= 32.7060556= 0.356003= T -4.0763U8= 0.0 vB= 1.6319 xB= 8.0000 YB= 21.0090
L= 53P523P= 33,7080S58= 0.54440R8= ~3.1041UB= 0.0 ve= 2.0390 XB=  9.0000 YB= 21.00)0
L= 54PEPP= 34, 7080SA= 0.763808= ~1.6795U8= 0.0 VA= 2.2781 XBR=  10.00)00 YB= 21.00)0
L= 55PE3P2  35.7080582 1.000078= -0.2550U8= 0.0 vB= 0.0 XB= 11.0000 YB= 21,0000
L= 56PEFP=  35,7080SR= 1.000008= ~0.2550UB= 0.0 vB= 0.0 XR=  11.0000 YB= 21.0000
L= 57PE’P=__ 35,7080%8= 1.000003= 0.0° U8= 0.0  VB= 2.3441 xB= 11.0000 YBR= 21.0030
L= SBPERP= 35.70805B= 1.000003= 0.0 U= 0.0 VA= 2.3441 Xg= 11.0000 YG= 21.0090
L= 56PER0=  36,708054= 1.000008= 0.0 UB= 0.0 vB= 2.3621 XB= 11.0000 Y3= 20.0000
L= 60PERP=  37.7080S8= 1.000008= 0.0  UB= 0.0 VA=  2.3802 XR=_ 11.0000 YR= 19.0090
L= 61PERP= 38,708058=  1.000u08= 0.0 UR= V.0. VB= 2.4156 XB= 11,0000 YB6= 18.0000
L= 62PEaP=  39,7080SP= 1.0000C8= 0.0 U8= 0.0 VB=  2.4670 XB= 11.0490 YR= 17,0000
L= 63PERP= 40.708058= 1.000008= 0.0 uUs= 0.0 vB= 2.5249 XB= 11.0000 YB= 16.0090
L= 64PERP= 4l.708058= 1.001093= 0.0 UB= 0.0 VA= 2.5821 XB= 11.0000 YP= 15.0000
L= 65PERP= 42.7080$B= 1.000008= 0.0 us= 0.0 Vb= 2.62R89 XB= 11.0300 YB= 14.0000
L= 66PSRP=  43.7080$8= 1,000018= 0.0 UB= 0.0 V8= 2.6537 X3= 11,0900 YB= 13,0000
U= 6TPERP=  4&.708058= 1.000003= 0.0 U8= 0.0 VB= 2.6447 XB= 11.0000 ¥YB= 12,0000
L= 680FERP= 45.7080S58= 1.000003= 0.0 us= 0.0 Vb= 2.5917 XB= "11.0000 YB= 11.0000
L= BYPERP=  46,70805%= 1.000008= 0.0 UB= 0.0 VB= 2.4860 X8= 11.0000 YB= 10.0090
L= TOPZRT= 47.708058= 1. 000053= 0.0 UB= 0.0 vB= 2.3262 XB= 11.0000 YB=  9.0090
L= T1PER’P= 48.708058= 1.000008= 0.9 U8s 0.0 VB= 2.1211 xB= 11.0000 YR= 8.0000
L= 72PERP= 49.708058= 1.000008= 0.0  UB= n.0 VB= 1.8887 XB= 11.0000 YB= 7.0990
L= 73PERP= 50.70805B= 1.000008= 0.0 UB= 0.0 - vB= 1.6515 X8= 11,0000 YB=  6.0090
L= 74PE2°= 5]1,7080S5R= 1.000008= 0.0 UB= 0.0 VB= 1.4318 XB=  11.0000 YB= 5.0000
L=_75PERP=  52,7080SR= 1.00900A= 0.0 UB= 0.0 VB= 1.2476 XB=  11.0000 YB=  4.0070
L= T6PERP= &3,7080$8= 1.000003% 0.0 U3= 0.0 VA= 1.1107 XB= 11.0000 YB8=  3.0290
L= 77PEFP= 54,7080SR= 1.0000C8= 0.0 U= 0.0 V9= 1.0275 XB= 11.0000 YB= 2.0000
= 78PERP=_ 55,7080S53= 1.000098= 0.0 UBR= 0.0  va= 0.9443 XB=  11.0000 YB= . 1.0090
L= = 55,708058= 1.0000C8= 0.0 UB= 0.0 VB= 0.9443 XxB= 11.0000 YB= 1.00)0
L= 55.7000Sk= 1.000003 = -0.0218U3= 0.0 VA= 1.0090 X8= 11.0000 YB= 1.0090
L= 55.79608R= __ 1.000001= -0,0213UR= 0.0 V8= 1.0000 XB=_ 11.90000 YB= 1.0990
L= 56.70805R= 0.900008= 0.5495y8= 0.0 V8= 1.0000 XB= 10.9900 Y3= 1.0990
L= 57.7u805°= 0.300023= 1.1207uU8= 0.0 V8= 1.0990 XR=  9,0300 Y3= 1.0030
L= 58, 702088= 0.701008= 1.6994U3= 0.0 VA= 1.0000 _X8= 8.0u90) Y8= 1.0090
L= 59.7U80SA= 0.600003= 2.2373U3= 0.0 V3= 1.0090 XB=  7.0030 YRs= 1.09)0
L= 60, TRQSAR= V.50000R= 2.6513048= 0.0

vas 1.007M0 X8= 6.0%700 YR= 1.0090
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5.0000 vB8=

L= B8TPERP= 4$1.708058= 0.400003= 2.8358UB= 0.0 vg= 1.0000 x38= 10000
L= 88PERP= 62,7080S8= 0.300008= 2.6816U8= 0.0 VB= 1.0000 xB= 4.0000 Y3= 1.0020
L= 89PERP= 63, T0LQSR= 0.2000C3= 2.1220u8= 0.0 _vB= 1.0000 x3= 3.9000 YB= 1.0900
L= 90PERP= 64.7080S8= 0.100008= 1.1794U8= 0.0 vB= 1.0000 XxB@= 2.0003 YB=  1.,0090
L= 91PERP= 65,7080S8= 0.0 03= 0.2363U8= 0.0 vB= 1.0000 x8= 1. 5009 Y3= 1.0020
L= 92PERP=  65,.708)5%= 0.0 QA= 0.236%U8= 0.0 vB= 1.0000 xB= 1.0000 YB= 1.0090
LN= 2 PERPN= 1,0000 $8N= 0.0 0BN= 0.0 XBN = 1.6000 YBN= 2.0000 1pt= 2 JBN= 2 DISTN= 0.005000
LN= 3 OERPN=  2,0000 SAN= 0.0 D8N= 0.0 XBMN= 1.0000 YEN= 3.0000 18N= 2 JAN= 3 DiSTN= 0.005000
LM= 4 PERPN: 3.0000 S8N=__ 0.0 0BN= 0.0 XqN= 1.0000 YBN=_  4.0000 I8N= 2 JSN= 4 DISTN= 0.005000
LN= 5 PERPN= 4.0000 S$BN= 0.0 08N= 0.0 XBN= 1.0000 YaN= 5.0000 [8\= 2 JaN= 5 NDISTN= 0.005000
LN= 6 PERPN= 5.0000 S$SBN= 0.0 N3N= 0.0 XBN= 1.0000 Y8N=  6.0000 18N= 2 JBN= 6 DISTN= 0.005000
LN=_ 7 _PERPN=_ 6.9025_ SRN=_ 0.0 CaN= -10.7725 XBN= 2.8570 YBM= 6.3576 _1°0x5= 3 JAN= 6 DISTN= 0.000742
LN= 8  PERPN= 7.702%t S8N= (.0 08N= -13.3061 XBN= 3.5725 YAN= 6.7125 [2N= 4 JBN= 6 DISTN= 0.003452
LN= 9 PERPN= 8.9270 S$BN= 0.0 OBN= ~19.3076 XBN= 4.5355 YBN= 7.4645 [BN= 5 JAN= 7 DISTN= 0.002157
LN=_10 PERPN= 10,1519 S8N= 0.0 0BM= -19.3993 XAN= 5.2875 Y8N= 8.4275 '34=_ 6 JAN= 3 NiSTN= 0.003452
LN=- 11 PERPN= 10.3450.53N= 0.0 FERE -19,3076 XBN=  4.5355 YBN= 7.45645 Rz S Jans 7 DISTN= 0.002157
LN= 12 PESPN= 10,1519 SBN= 0.0 0BM= -19.3999 X8N= 5.2875 YBN= 8.4275 18%= 6 J3N= 8 DISTN= 0.003452
o LN=_13  PERPN=_10.951%_ S8N=_ 0.0 08N= -23.3096_ XAN= S.6424 YAl= 9.1430 13%= &6 JaN= 9 DISTH= 0.000742
LN= 14 PERON= 12.8540 S$8N= 0.0 C8N= -17.3944 XBN=  6.00C) YBN= 11.0000 18N= 7 JB8N= 11 DISTN= 0.005000
LN= 15 PERPN= 12.8540 S$3N= 0.0 0BN= -17.3944 XB\= 6.00000 YBN= 11.0000 I8%= 7 J3N= 11 DiSTN= 0.005000
LN= 16 PERPN= 14,7555 SAN= 0.9 CBN= -11.8754 XBN= 5,6424 YON= 12.8570 18%= 6 JAN=__ 13 DISTN= _0.000742
tN= 17 PERPN= 15.5561 S$SBN= 0.0 08h= ~6.9387 XBM= 5.2875 YRM= 13,5725 I8N= 6 JBN= 14 DISTN= 0.003452
LN= 18 PERPN= 16,7810 SBN= 0.0 08N= -2.3189 XBN= 46,5355 Y8M= 14.5355 IBN= 5 J3N= 15 DISTN= 0.002157
LNz 19 __PERPN= 16.5869 S%W=_ 0.9 034= ~6.988T XaM= 5.2375 Y8M= 13,5725 9= 6 JAN=_ 1% DISTN= 0.003452
LN= 20 PERON= 16.7810 SBN= 0.0 O08N= -2.3189 XBM= 4,5355 YAN= 14,5355 JR"= 5 JAN= 15 DISTM= 0.002157
LN= 21 PERPN= 18.0059 $aN= 0.0 0RN= 0.1071 XBN=  3.5725 Y8N= 15.2875 13%N= 4 J3N= 16 DI5STN= 0.003452
e LN=_22 PSRPN=-18.8054_SBN= 0.0 08N= 0.7474 X3N= 2,857 YAM= 15,6426 13%sz 3 J8N= 16 DISTN= 0.000742
LN= 23 PERPN= 20.7080 S$8N= 0.0 08N= 0.0 XBM= 1.000) YBN= 16.G00 [3%= 2 JSN= 16 DiSTN= 0.005000
LN= 24 PERPN= 21.7080 S$S3N= 0.0 ORN= 0.0 XBN= 1.0000 YBN= 17.0000 I8Ns= 2 J3N= 17 DISTN= 0.005000
— — 1LN= 25 PESPN= 22,7080 SAN=_ 0.0 CaN= 0.0 _XBN=__ 1.0000 YAN= 18,0900 [S%= 2 J3N= 18 0[STN= 0.005000
LN= 26 PERPN= 23,7080 S8N= 0.0 0BN= 0.0 XBN= 1.0000 YAN= 19.0000 laNs 2 JBN= 19 DISTN= 0.005000
LN= 27 PERPN= 24,7080 S3N= 0.0 ORN= 0.0 XBN= 1.0000 Y38N= 20.0000 I2N= 2 JBN= 20 DISTN= 0.005000
— _LN=_28__PEPPN= _26.7080 .S8N= -0.0065 Q8M=_ .  =-0,5452 XBN= 2,0000 YdN= 21,0000 [3nN=_ 2 J8N= 20 DJSTN= 0.005000
LN= 29 PERPN= 27,7080 S$ON= -0.0075 DBN= ~1.2687 XBN= 3.0000 Y&N= 21.0000 IBN= 3 J3N= 20 DiSTN= 0.,005000
LNz 30 PERPN= 28,7080 SO9N= 0.00642 038N= -2.1960 XBN= 4£.0000 YBN= 21.0000 [8N= 4 JBN= 20 DISTN= 0.005000
LN= 31 _PERPN= 29,70R0_S3N=__0,0378 CB!= -3,1588 XBN=__ 5.0000 YRM=s 21,0000 JRN= 5 J8N=_ 29 DiSIN= 0.005000
LN= 32 PERPN= 30.7080 SAN= 0.1031 0OBN= -3,9582 X8N= 6.0000 YBN= 21.0000 12N= 6 JBN= 20 DISTN= 0.005000
LN= 33 PERPN= 31,7080 SBN= 0.2080 QBN= ~4.3121 XBN= 7.0000 YBN= 21.0700 IRN= 7 JBN= 20 DiSTN= 0.005000
LN=_34 PERPN= 32,7080 S8N=__0.3560 0%N= -4.0363_ XBN= 8,0000 YRr¥= 21,0000 [8N= 8 _JBN= 20 DiSIN= _0.005000
LN= 35 PERPN= 33,7080 S$SBN= 0.5444 ORN= -3.1041 XBN= 9.0000 Ya3N= 21.0000 18Nz 9 J3N= 20 DISTN= 0.005000
LN= 36 PERPN= 34.7080 S$BN= 0.7638 08N= -1.6795 XBN= 10,0000 YBN= 21.0000 IBN= 10 J3N= 20 DiSTN= 0.005000
LN=z_37 __PER2N=. _36.7080 _S$3N= __1.0000 (8N= 0.0 XBN=  11.0000 YRM=_ 20.Q300 19%= 10 J8N=_ 29 DISTN= 0.,003990
LN= 38 PZRPN= 37,7080 S$8N= 1.0000 C3N= 0.0 XBN=  11.0000 Y3N= 19.0000 J3NK= 10 J8N= 19 DIiSTN= 0.005000
LN= 39 PEQPH= 3IB.7030 S$S8N= 1.0000 CRN= 0.0 XBN=  11.0000 YBM= 18.0000 I8MN= 10 JBN= 18 DISTN= 0.005000
LN= _4Q PERPN=_ 39,7080 SBN= _1.000Q 0OBN= 0.0 XAN=  11.0000 YAN= 17,0000 1°oN=_ 10 J®N=_ 17 D{STN= 0,.005000
LN= 41 PERPN= 40,7080 SBN= 1.0000 GBN= 0.0 XBN= 11,0000 YBN= 16.G000 I3N= 10 JBN= 1% DiSTN= 0.005000
LN= 42 PERPN= 41.7080 S8N= 1.0000 0OBN= 0.0 XBN= 11.0000 Y8N= 15,0000 I84%= 10 J3N= 15 DiSTN= 0.005000
_____LN__ﬁl__EE__N__AZ;JQﬁﬂm_ﬁﬂ___L,QQQQ oay= 0,0__ _XBN=_ 11,0000 YBM=__ 14,0000 I8N= 10 J8N= 14 DISIN= 0.005000
LN= 44 PERPN= 43,7080 S3N= 1.0000 D8N= 0.0 XBN= 11.0000 YBN= 13.0000 IBN= 10 JBN= 13 DiSTN= 0.005000
LN= 45 PERPN= 44,7080 S8N=  1.0000 0BN= 0.0 XBN= 11.0000 YRN= 12.0009 T8N= 10 JaN= 12 DiSTH= 0.005900
———LN= 44 PERPN= 45,7080 SON=_ 1,0020 CBN= 0,0 __ XgN= 11.0000 YRN= 11.0000 J8N=_ 10 JAN= 11 DISTN= 0.00500Q
LN= 47 PERPN= 46,7080 S8N= 1.0000 03M= 0.0 XBN= 11,0009 YBN= 13.0000 I3N= 10 JBN= 190 DISTN= 0.005000
LN= 48 PERPN= 47.7080 S8N= 1,0000 08\= 0.0 X8N= 11,0000 YBN= 9.0000 I3N= 10 JBN= 9 DISTN= 0.005000
—— LN= 49 DOERPN= 48,7060 58N=  1.,0000 Q08BN= _ = 0.0  XB8N= 11.0000 YRY= 8,0009 [R”N=_ 10 J8N= 8 DiSTIN= 0.005900
LN= 50 PERPN= 49,7080 SRM= 1.0000 0BN= 0.0 XaN=  11.0000 YBN= 7.0000 IRN= 10 JBN= T DISTN= 0.005000
LN= 51 PERPN= 50,7080 S$8N= 1.0000 N8N= 0.0 X8MN=  11.0N00 YBN= 6.0000 I8M= 10 JAN= 6 DISTN= 0.005000
—  LN= 52 _PFERPN=_51.7Q80._.53N=_ 1.0000_08Ns= 0,0 XBN= 11,0000 Y8N=__ 5.0000 13N=_ 10 J3N=__ 5 DISTN= 0.005000
LN= 53 PERPN= 52,7080 S$aN= 1.0000 CQ8N= 0.0 XBM=  11.0000 YBM= 4.0000 I8M= 10 JAN= 4 2ISTN= 0.0595000
LN= S4 PERPN= 53.70R1) S$3N= 1.0000 0BN= 0.0 XBN=  11.0000 YBNM= 3.0000 IRN= 10 JBN= 3 DISTN= 0.005000
. .LN= 55 _ PERPN=_54.7030 SBN=._1.0090 08Nz, 0.0 3Nz 11.0000 Y2M= _ 2.0000 I18N=__ 10 JBN=___ 2 21STNz.0.005290
LN= 56 PERPN= 54,7080 S$3N= 0.9000 C3N= 0.5495 XBN= 10.0000 Y8N= 1.0000 I”N= 10 JBN= 2 2iSTh= C.005000
LN= 57 FERPN= 57,7020 S3N=  0.2000 GBN= 1.1207 xBN= 9.000) YEN= 1.0000 1RN= 9 JaNs= 2 DISTN= 0.005000
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DISTN=

0.005000

LN= 58 PERPN= 58.7080 S8N= (0.7000 OBN= 1.6994 X8N= 8.0000 YeN= 1.0000 [8v=" .8 JBN=.- 2
L= 59 PERPN= 59,7080 S8N= 00,6000 (OBN= 2.2373 XBN= 7.0000 YBN= 1.0000 I8Nz 7 J8N= - 2 DISTN= C.005000
M= 60 PERPN= 60.7080 S$8N= 0.5030 08N= 2.6518 XBN= 6.0000 YRN= 1.0000 1%%= 6 J3N= 2 DISTN= (.005000
LN= 51 PEXPN= 61,7099 S8N= 0.4000 DRH= 2.3358 XBN=  5.0000 VBN= 1.0000 I13%8= 5 J3N= 2 DiSIN= C.005000
LN= 62 PERPN= 62,7080 $34= 0.3090 CBN= 2.6816 XaN= - 4.,0000 YRN= 1.0900 1BH= 4 J3N= 2 DISTN= €.005000
LN= €3 PEIRPN= 62,7020 SPN=  0,2000 (QB8N= 2.1222 x8M= 3.0000 YBN= 1.0000. 13Ns= 3 J2N= 2 DISTN= C,005000
LNz 64 DERON= 64,7020 S3N= 0.1000 0BN= 1.179% x8KR=  2.0000 YBN= 1.0000 T18rk= 2 Jal= 2 DiSIN= C.005000
CALCUCATICN HAS BESN COMPLETED WITH NUMBER OF VORTICITY STEPS= 2016 C£PO= 0.511C-03
TIME= 9.R83

OTIYE= 0.0049 REYNLD=0.10000CD00D Nl VISCOS= 1.0000000
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1 2 3 s 5 6 7 8 9 10 1
21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 0.0 0.003 o.eoz-o.ooa;o.§lz-o.ozo—o.024-0.023-0.0;7-0.009 0.0
19 0.0 0.010 0.008-0.010-0.037-0.052-0.075-0.073-0.052-0.027 0.0
18 0.0 0.021'6.017-0.014-0.063-0.106-0.126;0-116-0.085-0.043 0.0
17 0.0  0.024 0.027-0.012-0.082-0.145-0.170-0.153-0.108-0.054 0.0
16 0.0 =~0.037 0.018-0.003-0.089-0.17¢-0.203-0.175-0.119-0.058 0.0
15 0.0 0.0 0.0 0.0 -0.070-0.189-0,219-0.178-0.113-0.052 0.0
14 0.0 0.0 0.0 0.0 0.0 =-0.172-0.206-0.152-0.085-0.036 0.0
13 0.0 0.0 0.0 0.0 0.0 -0.115-0.150-0.088-0.034-0.003 0.0
12 0.0 0.0 0.0 0.0 0.0 -0.044-0.04 0.013 0.041 0.031 0.0
11 0.0. 0.0 0.0 0.0 0.0 0.0 0.096.0.148 0.136 0.079 0.0
10 0.0 0.0 0.0 0.0 0.0 0.086 0.279 0.306 0.243 0.133 0.0

9 0.0 0.0 0.0 0.0 0.0 0.331 0.495 0.465 0.346 0.182 0.0
8 0.0 0.0 0.0 0.0 0.0 .0.612 0.630 0.589 0.422 0.219 0.0
7 0.0 0.0 0.0 0.0 0.597 0.800 0.784 0.651 0.457 0.235 0.0
6 0.0 -0.051 0.291 0.608 0.827 0.874 0.799 0.646 0.448 0.228 0.0
5 0.0 0.273 0.544 0.740 0.333 0.821 0.728 0.579 9.392 0.202 0.0
4 0.0 0.277 0-50:(;.644.“0.:;‘)9“;,;—:;76. ;‘..;;; 0.6466 0-;318 0.1-;1 D0
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3 0.0 0.202 0.3%53 0.463 0.499 0.478 0.415 0.326 0.220 0.110 0.0

2 0.0 108 0.195 0.248 0.265 0.252 0.216 0.167 0.111 0.055 0.0

1 0.0 0.0 0.0 O;O 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0
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v=FIELD

1 2 3 4 5 6 7 ) 9 10 11
21 0.0 -0.038 02053 0.226 0.495 0.851 1255 1.582 2.039 2.278 2.344.
20 =0.065-0.038 0.053 0.226 0.495 0.851 1.265 1,682 2.039 2.278 2.362
"iq-e§.059;o.osé 0.047 0.213 0.479 0.839 1.261 1,639 2.053 2.295 2,380
: 19';6.644-0.030'0.032 0.181 0.443 0.814>1.25?31;704 2.082 2.330 2.417
12 -0.01570.018:3!012 04132 0387 0.776 1.251 1730 2.126 2.380 2.467
15 0.006-0.003-0.004 0.073 0.311 0:725 1.248 1.766 2.181 2.439 2.525
1S 0.0 0.0 0.0 0.0 0.216 0.662 1.250 1.81% 2,263 2.499 2,582
14 0.0 0.0 0.0 0.0 0.0 0,576.1,258 1.873 2.307 2.;51;2.6;9
13_0.0 0.0 0.0 0.0 0.0 _0.406 1.270 1.935 2.359 2.584 2.6564
12_0.0 0.0 0.0 0.0 0.0 0.179 1.285 1.998 2.387 2.585 2,645
11 0.0 0.0 0.0 0.0 0,0 0,0 1.327 2.022 2,377 2,543 2.592
~ 10 0.0 0,0 0.0 0.0 Q.0 Q.172 }.43% 2.029 2.319 2.449 2.486
9 0.0 0.0 0.0 0.0 0.0 _0.662 1.546 1.986 2.204 2.300 £.326
$ 0.0 0.0 0.0 0.0 0.0 1.018 1.568 1.879 2.036 2.103 2,12}
7 00 0.0 0.0 0.0 0699 1.186 1.523 1,728 1.834 1.878 1.889
—_—b_ 0.0 0,040 0.23% 0,558 0.905 1.204 1.420 1.5%3 1.620 1;646 1652
S 0.229 0.304 0,495 0,731 0.965 1157 1.29% 1.377 1.417 1-430 1.432
4_0.537 0.584 0,701 0846 0,986 1,099 s 178 11223 1,243 Le248 1,248

a3 0,783_0.805.0,6860.0.930.0.99%6 .1-050 1,085 1,104 1«111 1.111 1,111

ee-
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2 0.9%41 0.947 0.962 0.982 1.001 1.015 1.024 1.028 1.029 1.028 1.027

T 1.5060 1.090 1.000 1.000 1.090 1.000 I.000 I.000 1.000 1.000 1.000
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STEEAw FUNCTICN PAP

1 2 3 3 S

- 9 10

11

21

0.103

0.298

N.35%

1. 000

20

0.0 -0.006-0.09%8 0.004 0.038

0.103

0.208

0.355%

0.544 0.754

0.544 0,764

1.000

19 .

0.0 -0,006-0.008 0.004 0.038

0.203

0.351

0.541 0.762

1.000

18

0.0 -0.006-0:007 0.003 0.035

0.0 -0.004-0.006 0.002 0,030

0.099

0,051

0.342

0.534 0.758

1.000

17

0.0 -0,002-0.004 0.001 0.023

0.078

0.193

0.178

0.328

0.524 08.753

1.000

16

0.0 0.000-0.001-0.000 0.014%

0.062

0.159

0.311

0.512 0.748

1.000

15

$easesserassnnnsss 0.0  0.005

0.043

0,137

0.293

0520 0.742

1.000

14

SEREUELERERTREEEEEREREX 0,0

0.024

0.115

0.2176

0.490 0.737

1.000

13

EEREE LXK RERRE AR KRR G R R R R RE L

0.009

0.096

N.263

12

REEKEIRAREEREXL AR KR RIVXTXkXAT R

0.001

0.085

0.258

0.483 0.735

0.483 0.73%

1.000

1.000

11

EERRAERASRAREE R KL R KR IRES AKX

0.0

0.087

0.265

10

EEXEXE R KRR VAR RX S AR NP S SRSk hh®

0.001]

0.104%

0.288

0.491 0.741

0.510 0.751

1.000

1. 000

CEERAEE X AR BERE R R RRRYI R e A RAARREA R

0,017

0.143

0.327

0.540 0.767

1. 000

XSS RGR R LR AR ARRER2Rex O, 0

0.067

0,204

0.381

0.579 0.788

1. 000

ssoasseankenerkken O 0 0.042

0.140

0.279

0.64%

0.62% 0.811

1.000

6 0,0 -0,0010.008 0.046 0.1)S

0,227

0.360

0.511

0.671 0.835

1.000

— 5 0.0 0.023 0.06) 0,122 0.207

0.315

0.439

0.573

0.714 0.857

1.000

_—4% 0.0  0.054 0,117 0.194 0.296 0.391 _0.506 0.627 0.750 0,875 1,000

o3 0.0 ___0.078.0.161_0.250.04347 _0.450.0.557_0,661 0,178 0.889 1,000

_Iv;l'
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2 0.0 0.094 0.189 0.287 0.386 0.487 0.589 0.692 0.793;0.89T1.000
1 0.0 0.100 0.200 0.300 0.4C0 0.500 0.600 0.700 0.830 0.900" 1.000

-ZV—
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VORTICITY

1 2 .13 .4 5 6 17 ‘89 10

11
21 6.;13-0.5?5-1.269-?.196-3.169—3.955-4;312—6.035-3.i04—£.680 0.0
20 0.0 _~0.604-1.309-2.126-2.934-3.568=3.838-3.592-2.761-1.459 0.0
19 0.0 =0.552-14249-2.074-2.901-3.568-3.873-3.630-2.794-1.5t3 0.0
18 0.0 -otaqs-x.ofs-z.011;z.932-3.781-4.157—3;eé7-z.§58-1.5a4 0.0
17 0,0 0.657-0.683-1.e67—3.130-«.152-4.6l4-4;zez—3.170—1.655 0.0
16: 0.0 1.321 0.129-1.545-3.343-4.706-5.265-4.721-3.391-1.734 0.0
15 0.0 _ 0.0 _ 0.0 -0.914-3.705-5.566-6.100-5.241-3.53?-1.774 0.0
14 0.0 0.0 0.0 0.0 #**2¢2%-7,070-7,250-5,776-3.724-1.724 0.0
12_0.0 0.0 0.0 0.0 0.0 ttttf#—a.1zo-6.zzé—3.151:1.727 0.0

12 0.0 Q.0 - 0.0 0.0 0.0 *cksx¥snaeak-5,392-3.630-1.634 0.0

11._0.0 0.0 0.0 9.0 De0 **e¥xsrBtntt-6,24]1-3.398-1.496 0.0

10_ 0.0 0.0 0.0 0.0 0.0 #rsersasssxe-5.598-2,966-1,260 0,0

9 0.0 0.0 0.0 0.0 0,0 *#x338-8,098-4,489-2,333-0.982 0.0

8 0.0 0.0 0.0 0.0 *88#+%-9.264-5.50123,103-1.567-0.628 0.0

7 0.0 0,0 0.0 *¢%2%$-9,251-5,54]1-3.270-1.749-0.787-0,263 0,0

6 _=42744=6.976=T2665-6.539-4.363-2.650-1,%04=0.5562-0,089 6.063 0.0
5 040 =2.203-2.58)1-2.131-1.316-0.549 0.029 0.370 0.458 0.315 0.0
0.0

4 0.0 =0.334-0.235 0.097.0.500 0.832 1.015 1.014 0,927 0.475%

vt 3. 060, 04453 0.906.-1.305 1.586 1.703 14640 .1,406.1.032.0.553.0,0

—£9-
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w2

2 0.0 0.870 1.588 2,078 2.301 2.266 2.016 l.611 1.113 0.558 0.0

T 0.237 1.179 2.122 2.682 2.836 2.652 2.237 1.699 1.121 0.549-0.022

—hh-



-45- "

in Fig. 5.7 where the number of passes through the iterative sequence is
given with the last value of EPQ = I [A0|. It is seen that the value of EPO

is leSs,than‘EPSMAX, indicating how the solution sequence was terminated.

The x and y direction dimensionless velocity component distribu-~
tions, U and V, respectively, are shown in Figs. 5.8 to 5.11. Dimensional

velocities are obtained by multiplying .the values indicated by CHARU.

Figures‘5.12 and 5.13 show the dimensionless stream function dis-
tribution, S. ‘The‘map indicates equal flow channels. Since the values of S .
boundiﬁg the main flow are zero and one, any intermediate value indicates the
fractional flow through a particuiar region. The constant .5 value indicates
half the flow is to the rightAand half to the left of the .5 streaéline. Di-'

mensional values of stream function are obtained by multiplying the numbers

Showﬁ b CIIARU*CHARL*YTUBES
o NGRID :

Figures 5.14 and 5.15 show the dimensionless vorticity distribution,
0. The stars indicate that the vorticity is a larger negative number than
allowed for in the FORMAT specification. Dimensional vorticity values are

B HARU*
obtained by multiplying the numbers shown by(ﬁHARg*ggﬁégs>'

Note uthat thé U component of velocity and the stream function, S,
at coordinates'(2,6),i§'negatiVe.' This does not seem reasonable. It appears
that it. is caused45y the multiple valued boundary point at the intersection of
‘'sides one and tﬁb, Upon inspecting the L arrays there are four L values
assigned to ﬁhat_poinc, L =8, 9, 10 and 11. This in itself is not bad,

however; the first two have vorticity zero and the last two, OB = -4.7438.
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The internal workings of the code are picking up the latter vorticity
boundary condition where it seems more reasonable to expect the former value.
This can be corrected by adjusting the grid size or geometry. For example,

NGRID may be changed to a value of 21.

. 5.3 Disc Output

‘In addition to printed output, EVITS has the capability of wiiting
and ‘reading data to aﬁd fpom a disc or other compatible peripheral. By speci—
fying FLOUT = 1., dgta are written on logical record unit 10. ‘These data in-
clude detailed geometfy'aﬁd boundary yalue~infbrmation as well és the-fiﬁal
distributions of S, O,-U and V. This information can then be used to initiai—
ize another solu;ionldf EVITS or, with the use 6f a plotting code,.obtain a
streamline piot of the S distribution. Note iﬁlFig. 5.2 FLOUT‘= 1., is
iﬁqluded in the input. Acknowledgemént that the data have been written.on
unit 10 appears in Fig. 5.8, just beiow U—Fiéld. At this point ﬁhe data have

been written on the disc.

5.4 Disc Input

If it is desired to use data from a previous run to initialize the
arrays and the appropriate data are available on disc, specification FLIN = 1.,
is inciuded in the NAMELIST input. This causes formatted data to be read
from logical record unit nine and an alternative route taken through the code.
If this option is specified, aéknowledgeﬁent that the data havg been read is

given before the geometry summary.
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6.0 DISCUSSION OF OPERATION

6.1 Sgecification of'the‘ReSistsnce Boundary Condition
-As mentioned in Sectw 3.0,Aone of the possible boundary conditions
is a line of resistance across the flon~peth. This is one of the experimental
boundary conditions. The boundary condition models a screen or a bank of
. tnbes, where the v1scous effects can be 1umped into, and characterized by, a
pressure drop coeff1c1ent PRESSK(M), and a coeff1c1ent of flow deflection,
BDFL(M).[A] If N end T are the normal and tangential velocity components at

~. the line of'resistance; then the pressure drop, AP, and deflection are given

by .
downstream = BDFL(M.) + Tupstream ’ (6-2)

where p is the fluid density. 'Using these equations, flow variables into and

out of the resistance are related.

To specify the line of resistance, two sides are necessary. These
may be referred to as the resistance side and the matched side. Flow goes
into the resistance through one side and leavesthe resistance from the other. .
Up to ten dlfferent resistance lines may be specified in a particular problem.

Each may be characterized by different values of PRESSK(M) and BDFL(M)

The number of resistances in the problem is specified by NMATCH.
This indicates;the‘number of side pairs to be matched. By sequentially con-
sidering each side, the order of each pair to be matched can be determined.
The first side_of each match (e.g., side 15) is assigned the coded vslue 6

{KSIDE(15) = 61:-_The'second side of the pair to be matched (e.g., side 17)
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is assigned the coded value 1 [KSIDE(17)'= 1]. To specify that first side
is fo be matched to second_side, MATCH(M) is used. This array specifies
‘the side number of the M-th match. .For example, if side 15 is to be~matched
to side 17 and is the third pair ;o be matched,(MATCH(B) = 17,'iﬁdicating the

matched side of the third match is side numbered 17.

6.2 SAMPLE 2: Résistance

To clarify the use of the resistanee boundary condition, an example
may-be considered. Consider the working diagram of Fig. 6.1. Flow enters
a chaﬁnel uniformly from the bottom and exits at the top. A screen is placed.
- mid%&y between the inlet and outlet.l Note the sequence of numbered vertices
and sides used to specify the problem. From.this.diagram, NAMELiST input was

constructed and appears in Fig. 6.2.

There is one fesisfance, hence NMATCH = 1. The first side of the
match islside two, hence KSIDE(2) = 6. Thé side to be matched is side 4,
hence KSIDE(4) = 1 and MATCH(1) = 4. In additidn; the extended printer output
option has been specified, along with writing the final output on a disc.
Note PRESSK(1) = 10 and BDFL(1l) =1. These values correspoﬁd to a moderate
pressure drop across'phe screén with no fiow deflection. The solution sequence
will stop at the 1000-th iteration if the solution has not yet converged

(ITSMAX = 1000).

Figures 6.3 to 6.10 containAthe output from EVITS. From Fig. 6.6
it is seen that the numBer of passes through the iterative sequence was 1000,
indicating the ITSMAX:cutbffAterminated the solution. However, EPO was ciose
to terminatihg the solution itself, as can be seen from the nominally calcu-

lated EPSMAX appearing in Fig. 6.4: Figures 6.8 and 6.9 indicate a flow
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qu\o) , S _8.. | | | (10,10)
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FIGURE 6.\ : SAMPLE? GEOMETRY



9 3YN9I4

237dWYS

LNdN|

PAGE 0001

SEFPLEZ.DITA

EFLGACL

NvewlTazd,
XVESTX(1)Z220,,2%10,,2%0,,2%10,,

YVERTX(1)30,,8%5,,2«10,,0.,
kK5lue(1)=¢,6,0,1,2,8,2,4,
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ran GEQMETRY [NPUT 9w
hz XvEPTrz 5,0 YNERTxz 0.0
N 2 XverF1&Az 9,0 TverlT Xz 5.0
N 3 XYERTXz 13,.C Y/IHIXxz 8,0
NS 4 XYERYRZ 10,0 TYEHTAE § 0 .
NS S xXVERTX= 3.0 ruE?Txz 5.0
CERD) xyeEnRlxz 2,0 YvexIx= 10,9
=7 xwehklsz 10,0 TVEFTXZ 10,0
NS 8 XVERTA2 10,0 Yve<1%x3 0,0
TTu3es=s 19,0 WLEILZLD
T7% GRID GEOFCTRY #es
N: ) xvs §,0 yvz 1,0
Nz 2 AvE 1.0 Yvs 6,0
Nz 3 xvs 11,0 Yvz 6,0
NZ d xvs 11,0 YV 6.0
N2 S xvs 1.0 tvs 6,0
Nz b avs 1.0 yvs 11,0 I
=7 xvs 11,0 Yvs 11,0 :L‘
Nz 8 Xvz 11.0 Yvs 1,0 }
Ivax1=11 JHaxz1l
Nz 1o Lezi=s 2 Lechb= & UndelG= ¢ UNENDS 5
NS 2 LEEG= 12 LENDE 20 LiudEbs &  LNEND=2 14
Nz 3 LBEGs 23 LenNDT 22 LwBiG= 0 CNENDE 0
Nz 4 Ld8G= 25 LENC=S 33 LNBEG= 1S  LNENDZ 25
N= 5 Lelos 3o LENDS W47 UantGz 24 LNENDE 27
Nz & LBLGs dd LEND= So LNAEG= 2B  LNEND= 36
R= 7 L3eG= 57 "LENU= 69 LNecG=s 37T (NENDS 44
N= 6 LSEG= 70 LEND= 82 ULNbkG= 45 LNENUS S3
CHAWL= 10,00vu0 PERS INz 50,0C00
CHARUZ  1,0000 ’
INCET SUMBARY
NE T P2 T,000 ANz 0,0 BNz 0,0 CN= T.000 DN= 0.0 [47H 1.000 aT= 0,0 8t 0,0 cT 0,0
OUTL= 10,0000 CU= 1,0000 PERB= 30,0000
{
‘
OUTLET SyMmary
NZ 1 P3 1,000 ANz 0,0 BNz 0.0 (Nz  «1,000 DNz 0.0 ENz 1,000 aT= BY 0,0 [ 0.0

0.0
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KPUINT DISTRIELTICN

+'9 3dnold

1 2 3 4567 391011
11 =l=j=telalelel=j=la]=-1
19 =1 6 3 3 3 3 3 3 3 &=
9 -1 21111111 4=1
8 =1 211 1 111t 4-1
71755955555 9-)
65 =l=j=1el=lel=l=l=i~l=}
S -t o 3333333 68~]
4 =1 2 1 1t 1111 4=
J -1 21111111 4=}
2 =1 75555555 9-1
1 =l=i-l=lelel-lol=i-1~}
EPSMax=  0,24100-03 ITSMAX= 1000

OPTIMUM OVERRELAXATIUN FACTOK I35 APPROXIMATELY=1,3906

MAXImUM SOR JTERATIONSS 1S

_Zg_

SOR RELAAATIN FALTUr udkD=l, 3996

DTIME= 00,0095 REYNLD=0,100000000D 01 VISCOS= 1,0000000 TIMES 0.9

L= @2Ftke= 0.0 Shs 0.0 ups -19,7981Ub*= 0.0 Vb= 0.0 xg= 1.0000 Yos= 1.0600
L= Ps 0,0 Sus= 0,0 U= -19.7981UB= 0,0 vi= 0.0 XB= 1.0000 vBs 1.0000
LS oz 1.,00003e3 0,0 us= ~lo,1410UB= 0,0 va= 0.0 xb= 10000 Y8z 2.0000
L= Pz 2,000083s3 0.0 Q3= ~12.4839up= 0.0 VB= 0.0 X8z 1.0C0u0 Ybz 3.0000
L= = 3.000vde= 9,0 Ue s -10.395b6uUb= 0.0 \EB 0.0 xB= 1.0000 vb= 44,0000
L= 4, 900uSe= 9.0 ug= - -10,03cnUBs 9.0 vg= 0.0 XB= 1.0000 Yos 5.0000
L= 5.0uv0Ss= ¢,0 uo= ~9,6095Ul= 0.0 vB= 5.0 AB= 1.,6000 Yos a.0V00
L= 5,000058= 0.9 (8= =9.6695Ub= 0.0 V= 0.9 x8= 140000 yu= 55,0000
L= S, 000056= [ ijms 0.0 Uss 0.0 vgs= 0,0 xB= 1,0000 vs= &,0000
L= 5.000053= 0,0 Us= 0.V UKz 0,0 vd= 0.0 xg= 1.0000 v&E= &,0000
L= b,0vuyds= V020508 ~d . T860UB= =0,00672VH= 1,0124 x8= 22,0000 vu= 66,0000
L= 7.000085= 0,158101= -2,7058Uds  =0,0903VB= 1.0725 xbB= 3.0000 ¥B8% 65,0000
L= 8,0v0uSb= O,elldiiss ~1.2067Un= =0,0b0bVB= - 11,1360 xB= 4,0000 Yps= 6,0000
L= Q. 0000Ss= 0,3654u8: =0,4097Ud8= =0,0276VH= 1.1429 x8= S.,0000 Yb= 55,0000
L= 10,0000L82= 0,5000uL8= =0.012%U8= =0,0000V8= 1,1454 x8B= €,0000 YB= 66,0000
L= 11,000089= 0,614505= 0.,4073UB= 0.0276Vls 1,1431 aB= 7.6600 vo= a,0000
L= 12,0000523F 0,7c00Uns 1.2001UB= 0,0bobVbE= 1.1367 xB= 5.U900 YB= 60,0000
L= 13,0uv0Sos 0.84160B= 2.7057Ub= 0.0905VE= 1.0727 %82 _9.00u0_YHB=  65.0000
(e 14,00008€6= 0,9431un= U, 1bn3UBE 0,067¢VB= 1.0125 xB= 10,0000 YB= 66,0300
L= 15.0000885= 0.9 Utsz 9.0 ub= 0.0 Vb= 0,0 xBz 11,0000 Y#= 65,0900
L= 15,000v05€E= 3 v.0 Uz 0.0 Vi= 0.0 xB= "11.000¢0 Yvd= 6.0000
L= 23PERP=  15,000058= 0.0 Ub= 0.0 Vi= n,0 x8=  11,v000 Yu= 56,0400
L= 2<PERFT T 15,0000583 0.0 ugs 0,0 Vb= 0.0 XB= 11,0000 Yb= 6,0000
L3 25PEKPZ  15,000(S8= =1.8253Ub= 0.057¢Vks= 1,0125 X582 10,0000 Y6=  6.0000
L= 2oPEnpks 17,0000s5¢02 =3.4u23u8= 0.,0903vh= 1.,0727 xB= 9,0000 Yus 6,0200
Ls 27PERFT 18 ¢Q00Sn= 9.72k60UB= “2,31470us 0.06b66VE= 1.13567 xB= 8,060 YB= ©.0300
L= 23FtrPE 19,000080= 0.614505= «0,0272uUe= 0.0270vV0= {.1431 xB=z 7.000C Yb= 66,0300
L= 29PEKF=  203,0000S502= 0.5000Ubz= “0.004d9U8=  =0,0000Vi= 1,1454 2B= 60,0000 Yoz . 6,0000
Ls S0FERFE S 21,00003¢3 0, 30%4Ub= 0.,0325U8=  =0.0276Vb= 1.1429 = 5.0000 Ybs= 6,0000
L= 31P88PS 22,000080%  0,2714Uss 2.3130Ur  <0.0vodV¥p=  1.,1366 XxBz  4.0000 YBE  6.0000
L= 7329E7Ps 23, 0vuuses V. 1581ln= $.4623uBr  =0,0903Vvh= 1,0725 xk= 3,0000 Yoz 66,0300
L= 24,0000u582 0,055%Ub= 1.8252ug= =0,0672VE6= 1,0124 xf= .0000 Y= 66,0000
L= €5,00¢tSns 0,0 ubs= g.0 U= 0,0 Vb= 0.0 ARz 1.,0000 Yo= 66,0200
L2 raupnuonz z

NESIRK R S el 0,00 tes 0,0 Y

0.0 xBEz 1 yfun ves a.n300
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Ls 36PERP: 25,0000SR= 0.0 OB= =14,1198U8= 0.0 vgs 0.0 X8z 1,0000 YB=. 6,0000
Ls 37PtAP=z  25,000058= 0.0 UB8= =14,1198U8= 0.0 vgs 0.0 XB= 1.0000 vBbs 66,0000
LS 3ePtRPs 20,0000USbS 0.0 UB= «12.7191UB= 0.0 vis 0.0 xB= 1,0000 Ybs 7.0000
L= 39PERP=  27,.0G30USH= 0,0 Uds ~11.,3183uB= 0.0 vis 0.0 rB= 1,0000 YB8s 8.0000
LS 40Ptk cd,000y503 0.0 Uk= «9,9190UB=s . 0,0 vbs 0.0 Xt 1.0000 Y= 9.0000
LS d4lPERPE  29,000(Sc= 0.0 Cis= =9,2071ub= 0,0 vys 0.0 x¢= 1.0000 YB= 10.0000
L ucFewrrs 30,0GOUST= V.0 b= =8.49530s=  ~f,0000VE= 0.0 Xb= 1.0000 Y8 (11,0000
L= 43PEFFz  30,000058= 0,7  Ces -8,49530L=  =1,0000VB= 0,0 X8z 1,0000 Y¥= 11,0000
Us 4uPEFFE 30,000US8% 0.0  UH= <8.4SToUsET 0.0 Vb= 0.0 X6z 1,0000 YB= 11,0000
Le 4SPERPz  316,,00C058= 0.0 (ns -8,4579U8= 0.0 \ K 0.0 x4z 1.0000 Y8 11,0000
L2 doPErrs  3T.UGGUSBHE V,ukoQUns =5.1760U8z= V.0 vgs 0.,7193 xE= 2.0000 YE= 11,0000
LS W7FERP=  32.000uSo= 0,14390K= =1.9007UB= 0,0 Vs 1.0733 x8= 3,0000 Y8z 11,0000
L= ssFo~+= 33, TGou(sSts 0, 2od7UBS ~0.31210Ur= 0.0 \2-53 1.1639 xb= 44,0000 Yd= 11.0000
L= 4GPERFI  34,0CLESn2  0.3&0elns 0,0018U82 0,0  VB=  1,1964 X8B3  5,0000 YoZ 11,0000
LT SOFENFE  35.,0000U56% 0. SHOGCE: <0.0G0305= 0.0 vs= 1.1934 xBX  6,0000 Y8 11,0000
L= S1PEWPz  306,06000SB= 0,0194808s -0,0025U8= 0.0 Vo= 1.196% XE= 7.,0000 y¥=s 11,0000
L= 52PthPs 37,00005€° 0,7593Ct= 0.3116Ub= 0.0 Vb= to.184u xds 8.,0000 Y= 11,0000
L= S3IPERP=  31&,000uSh= 0.,8501086= 1.90v0UES= 0.0 vys 1.0734 xBs 9.0000 Ybo= 11,0000
L= 2d=e™rs  39,0¢Cudn= 0,954c0b= 5.17%5uB= 0,0 vg= 0,7194 xB= 10.0G00 YB= 11,0000
L= SOPEAP=  w0,0ypu0SB= 1,0000UB= 8.4583UB= 0,90 vys 0.0 xB=z 11,0000 YB= 11.0000
= BSoPEVFE 4y, 000uSBE 1.,0Cuglins §,4583Ub= 0.0 ves 0,0 AE= 11,0000 YB= 11,0000
= STPEEPS  WwQ,Lu0uSh= 1.0000LBS 8,d49y6bligs 1.000¢Vb= 0.0 xB= 11,0000 YB= 11,0000
L= ScPgkFz  al,0ClC50s T.ouguins B.d9081B= 1.0000Vb= 0,0 xB= 11,0000 YB= 11,0000
LS SOPtkPz Gl 000050= 1,0v00Ue= 9.,2087UB= 0.0 Vb= 0.0 xg= 11.0000 Yb= 10,0000
L= ofFth¥= 4l , 0uv0sas T.00Cutis= G.9c0u8= 0,0 \CH 0.0 xBs 11,0000 YB= 9.0000
L= 61PEKFZ 43, 000yShs= 1.000008= 11.3203U8= 0,0 vi= 0,0 xbks= 11,0000 Ybs= 88,0000
L= olPEPP=s 44 ,00005b= 1.,0000UB= 12.7211UB= 0,0 ve= 0,0 xg= 11,0000 YB= 7.0000
= 23PERFS  45,00008hks 1,00000Hs 11.377%U8 0.0  VB=_ 0,0 - xB= 11,0000 YB= 6,0000
2 edPEFPE Gb,00005b6% 1.0000Ck= 10,0339U8=. 0,0 T EEE ) XB=  11.0000 YB=  S$,0000
= 5SPEKbZ  47.00008h= 1,00000HK= 10.3965Ub= 0,0 vis= 0.0 XB= 11,0000 YH= 4,0000
LS ooPZrP= «b.GU0ULSES 1.0000uUb= 12.4b43Ub= 0.0 vB= 0,0 xBz 11,0000 YB= 3.0000
= bIPERF: 49 _¢1Ju0SHs 1,000008= 16,1u11UB= 0.0 ve= 0.0 xB= 11,0000 YH= 2.0000
L= &zPtrFs 50,000U5E= 1.060006= 19,7979Ub=  ~=1,0000VHE= 0.0 XB= 11,0000 YBS 1.0000
L= 69PERP=  50,000058= 1.00090p= 19,7979U= «1,0000VB= 0.0 xBz  11.0000 YH#= 1,0000
L= T9PERPz  50,000vSB3 1.00000B= ~d, Bo8TUB= 0.0 vz 1,0000 x8= 11,0000 vYd= 1.0000
s 71PEFPZT  50,000086= 1.000008= -4 ,BobB7UE= 0.0 Vo= 1,0000 X8z 11,0000 Yb=s 1.0000
= J¢PTRFE  S1,000uShs 0.50ue0B= -5,6589UB= 0.0 vVB= 1.0000 XB=" 10.0G00 Yb= 1.0000
= TSPERPzZ  52,000058= 0.,8000Uh= =-2,8u91U8= 0,0 Vy= 1.0000 x8= 9,0000 ¥YB= 1,0000
= Taptrps 53,00C038n= 0.70000k= -1.5059uB= 0.0 vis 1.0000 xB= 88,0000 vd= 1.,0000
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10 o0, " 0,015 C,0¢8 0,023 0,011-0,000-0,011=0,023-0,0¢8~-0,018 0,0

9 "€,0 -0,053 0,077 0,061 0.029-0.000-0.0é9-0.0b1~0.077-0.033 0.0

L9 3809|d

g 0,0 0,070 0,089 0.064 0,026-06,000-0,0¢06+0,064=-0,089-0,070 0,0

7 0.0  0,001=0.006-0.008-0,005-0,000 0,005 0,008 0,006=0.001 0,0

&

5 C,0 =0,007-3,0%0-0.C67-0.,0¢b-0,000 0.0¢E 0.00{ 0.0%0 0.007 0.0 ﬁn
5 9.0 -0,025-0,027-0.017-0,004 0,000 0,004 0,017 0,027 0,025 0,0
¢ 0,0 0,00l 0,086 0.070 0,038 0.000-0.038~0,070-0,006-0.001 0.0
3 0,0 0.144 0,160 0.121 0,000 0.000-0.060-0,121-0.166~0,144 0.0
2 0.0 0,168 0,165 0. T05 0,049 0.000-0,.G49-0,106-0,T08-0.168 0,0
1 0,0 0,0 0.9 0,0 0.0 0.0 0.0 o.d 0.0 o;o 0.0
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VeEIELD
1 2 3 4 5 5 7 8 9 10 11
it 0,0 0,719 1.073 1.159 1.195 1.153 1,196 1.164 1,073 0,719 0,0
10 0.0 0,719 1,073 1,184 1,190 1,193 1,196 1,164 1,073 0,719 0.0
9 0.0 0,747 1,679 1,106 1,175 1,171 1,173 1.168 1,079 0,747 0.0
8 0,0 0,796 1,082 1,136 1,135 1,136 1,135 t,136 1,082 9,796 0,0
¥ 0.0 0.530 1,072 1.7105 1.110 1.118 1,110 1,105 1.072 6,836 0.0
6 0,0 1,012 1,073 1,137 1.143 1,145 1,143 1,137 1,073 1,013 0.0
S 0,9 0,745 1,073 .T,108 1,176 1,173 1,170 1,108 1.0'i3 ¢c,7d0 0,0
4 0,0 o.fos 1.640 1,160 1.160 1,153 1,160 1.160 1,080 0,763 0,0
T3 0.0 0.832 1,082 1,120 1,105 1,097 1,106 1,120 1,062 0.832 0.0
2 0,0 0,929 1.057 1,055 1.039 1,033 1,039 1.055 1,057 0.929 0.0
i 1.500‘1.6@6 T.000 1,000 1,000 1,000 1,000 1.000 1.000 1,000 1,000




STREAM™ FUNCTION MapP

1

2

b'9-3uN9I S

3 4 5 6 7 8 9 10 11 .
1T 0.0 0.045 0,144 0,201 0,381 0.500 0,619 0,739 0,656 0.950 1,000
10 0.9 0,046 0,144 0,201 9.381 0,500 0,019 0.739 0,856 0.°§4 x.ooov
9 0.6 0,050 0,149 0,265 0,383 0.500 0.6i7 0.735 0,651 0,950 1.000
'8 0.0 0.057 0,139 0.275 0.386 0,500 o;glu 0.727 0,841 0,943 1,000
7 0.0 0.06d TITeT 9 279 0L 3EG 0.500 0.612 0.722 STEIT 5936 1500
6 0,0 0.057 0.158 0.271 0,385 €.500 0.615 0,729 0,642 0,943 1,000
5 0.0 0,050 0,149 0,255 0,383 0,500 0.617 0,735 0,851 0.950 1,060
4 0,0 0,052 0,153 0,268 0.385 0.500 0.615 0,752 0,647 0,998 1,060
3 0.0 0.002 0,106 0.27% 0,39¢ 0.500 0.610'5'721 0.834 0.938 1,6C0
2 0.0 0,081 0,186 0,292 0,397 0.500 0,603 0,706 0,614 0.915 1,000
%* 9.0 0,100 0,200 0,300 0,490 0.500 0,600 0,700 0.5G0 0,900 1,0¢C0
—

_Lg;
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ol'9 * 34N914

VORTICITY

1 2 3 4 5 [ 7 8 9 10 i1

1

SELISTeS 79-1,931-C. 312 §.062-0,000-0,062 0,312 1.901 5.179 8,697

10

=9,207-5,535~2,457-0,773-0,16& 0,000 0,166 0,773 2,457 5,535 9,209

-9,915-%,3e¢7-2,032-0,47¢c~-0,003-0,000 0,002 0,472 2,032 >.307 9,921

txeenrtald 6506=-0,911 0,200 0.160-0,002-0,.1061-0,261 0,911 4,60711,320

twarens? 520 0,959 1,202 0.291-0.002-0.290-1,203+0,900 2,62412,721

ravevre 1,825 3,442 2.313 0.032-0,005-0,027-2,315-3,443~-1,82511,37%8

svexsea5 72942,9¢7-1.257-0,410-0,003 0,408 1,236 2,927 5,73010,034

arsesne 730-2,468-0,80%5~0,219-0,.002 0,219 0,865 2,468 5,73110,396

tensnred 932.7 932-0,174 9,092 0.0602-0,093 0.174 ,432 4,93212,.uba

rerwraa2 545 0,363 0.745 0,459 0,002-0,458-0,745-0,362 2,53516,141

1

Uf60943.85V.2.B“9 I,5607 ¢,0658<0,001-0,658-T,566-2,849-3,859-4,869

- -g¢-

~



. ~59-—

- trying to.develop a velocity profile due to viscosity effects from the
walls as it proceeds downstream, and being impeded by the line of resist-
ance. The vorticity distribution along either side of the resistance can

be obtained from the L arrays in Fig. 6.4. Note that L values along side 2

(LBEG = 12, LEND .20) are matched in reverse order to L values along side &4

(LBEG = 25, LEND = 33). That is, perimeter point 13 is matched to perimeter

point 32.

6.3 SAMPLE 3: Intermal Object:

Another experimental boundary céndition'model was developed.
This'is the internal object boundary condition. The essential concept behind
this boundary condition is to determine the streém function. value on.the sur-
face of an internal object. During each pass through the i;efétive sequence,
. a new approximation is made of the sfream function value; based upon the flow

field surrounding the object.

Use of the internal object boundary condition may be illustrated
through an example. Consider the working diagram of Fig. 6.11. Flow enters
a channel uniforﬁly from the bottom and.exits uniformly through‘the top. A
cylindrical internal object is placed midway between the inlet'and outlet and
left of the channel centerline. Note the sequence of numbered vertices and
sides used to sﬁeéify the problem. While the outermost boundary is specified.
by numbering thelverfices clockwise, the internal object is specified by |
nuﬁsefing the vertiées counter—cléckwise.' Note the dual points at vertices
one énd five and'Qertices six and fourteen.. These dual points along with
dummy sides five and fourteen are usea to indicate the gap from the outer
figuré to the intérﬁal’object.':FIOm this didgram, NAMELIST input was con-

structed and appears in Fig. 6.12,
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Figures 6.13 to 6.21 contain the output from EVITS. Figure 6.15
indicates the nominally calculated values of EPSMAX and ITSMAX used to ter-
"minate the iterative splﬁtion sequence. Figure 6.17 indicates that the

EPSMAX cutoff terminated the iterative solution sequence after 295 passes.

The internal object is specified”by sides 6 to 13. The L and LN
values covering these sides are shown in Fig. 6.13, where all L and LN points

are{tollectéd and indicated as the first side of the internal object (side 6).

The stagnation point of the cylinder divides the channel into a
ratio of .375 to .625. The amount of flow as éomputed by EVITS‘passing to
the ieft and rightAof the cylinder is .3437 and .6563, respectively. Thése
values are indicated in Fig. 6.16, where the stream function boundary values

- are tabulated from L=254tol = 79 on the internal object.
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4 =1 21 331111 6=y
3 =121 171 1 111 4=y
2 -1 7555 %555 9.}
1 =f=l=lelejalelel~]=1~]
EPoMAxz  G,245uL=C3 liSMaxs
OPTIMUM UVERRELAXATIUN FACTGR IS APPROAIVATELY=],d072
MAalIMUM SUR ITERATIUNS=: 17
SO~ ReL8&xs7Tun FaCTOr USED=T.4u72
D¥iMk= 09,0333 REYNLD=0,4000000000 0! viSCO3= 1,0000000 TIME= 0.0
[-E - 0,0 §s= ¢,0 us= -19.5930uUd= 0.0 vgs=s 0.0 XB= 1.0000 vy= 1.0000
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LS crenes= 5.000USB= 9.0 UB= -23 ., 00Hd8Unaz 0.0 VB= 0.0 ARz 1.0000 Yb= 6,0000 .
LS 9QFrRP= 0,0000Sb= 0,0 Ub= -21,9732uU8= 0.0 vg= 0.0 xg= 1,0000 vybs= 7.0000
Ls luPzRP= 7.00005d= 0.0 Ub= ~13.¢b04YEz 0.9 VE= 0.0 XB= 1.0000 vBs= 83,0000
L= 112ERP= 8,0000885= 0,0 0OB= =17.0550UB= 0,0 vz 0.0 Xg= 1.0000 YB= 9,0000C
L= Térocrr= v.,200udn= Q.0 Ob= -10,3552UB= 0,0 vg= 0.0 AB= 1.0000 Yb= 10,0000
L= 13PtRP= 10,000088= 0.0 Uug= -lo0.3250y8= =1,0000vg= 0.0 XR= 1.0000 vB= 11.0090
Ls 1WwPERFZ  10,00003E= 0.0 Ob= -12.,8¢5%4yb=  ~1,0000vd= 0.0 XB= 1.,0000 Ys= 11,0000
LS 1SpPe&RP= 10,00008,= 0,0 Ug= s.3050UB= 0.0 Vp= 1,0000 XH= 1,0000 v5= 11.0000
LS 107E%Ps 10,000085= 0,0 Uo= o,355b0uUps 0,0 vig= 1.0000 x8=  _1.,0000 Y8 11,0000
Lz 17PERPZ 11,000058= 0,1000U8= 5.,0448uUB= 0.0 - 1.0000 x8= 2.,0000 Y8 11,0000
BRER R 1d,0uu0dr= 0,2000Un= AT EE 0.0 vyg= 1.0000 xB= 5.0000 Ye= 11,0000
LS 199ERP= 15,000uS8= 0,30000)8% 0.1749us= 0.0 vg= 1.0000 xB= 94,0000 vazs 11,0000
Ls ¢0PLRP= 1d,.000088= 0,4900UE= 4,5p10uys 0,0 L 2-H 1,0000 xB= S.U0000 Yir= 11.9000
L= 21PERP=  15,000058% - 0,%00008= 7.7210uBs 0.0 Vs - 1,000y Xx8= 66,0000 Yb= 11,0000
LS 22PIRPT  10,0000Sm= 0,000008= 7,1197U¢s= 0,0 Vg= 1.0000 xB= 7.0000 Y= 11,0000
L= 235PLRPz 17.00005p0= 0,70000E= 3.251uuBz 0.0 V= 1.0000 xB= 88,0000 vYB= 11,0000
L= durr?=s 18,00005¢e= e, 80v0pue= -1,7715un= 0,0 \ L H 1.0000 b= 9.0000 Ybs= 11,0000
L= 25>tQP- 19,000085= 0,9000U3= -u, 823606 0,0 Vs 1.0000 XB= 10,0000 Yg= 11.0000
L= 20,0u0CSo= 1,000008¢= -7,3001UB= 0.0 vg= 1.0000 xB= 11,6000 yB=s 11,0000
L= 2U,d00L8bs 1. O‘OUB- =7.6851up3 0.0 V= 1.0000 xB= 11,0000 Yd= 11.0000
L= 2J.0000Sh= 1.0000GE 17.0607un= 1.,0000vE= 0.0 ARz 11,0000 YB= 11.0000
= 2¢,000usk= 1. OQOOUJ- i7. 0e87UB= 1.0000vd= 0.0 ARz 11,0000 yb= 11,0000
L= 21.00008n= 1.0u0¢vo= 15,171¢us= 0.0 vy = 0.0 XB= 11,0000 Yoz 10,0000
= 22,003¢5¢e3 1,0009U8= 15,25%uuUBs u,0 vB= 0.0 Xtz 11,0009 Yb= 9.0000
L= 23.,000052= 1,0099u08= 15.1594yp= 0.0 Vb= 0,0 x5z 11,0000 Yd= 83,0000 B
z £4,009u8n= 1.0080Uss 13.75850p= 0,0 vg= 0,0 xd= 11,0000 Yyp=z__ 7,0000
= 25.06905us 1.,6000ue= 18,8542 0.0 Vos 0.0 XH= 11,0000 Yb&s= h,0000
S sre BN Nz [N LH VI IRRTR AT PP 0.0 vz N4 Yz 1.9630 Yoz 5.60000

-,

-gg..



Al

91'9 3¥nsld

3pPERP=  27,0600S8=

15.1924yks

L= 1,000008= c.0 vds 0.0 X8= 11,0000 vB= 4,0900
L= 37PERP=  28,0000SB3 1,000008= 16.,2932Us= 6.0 Y3z 0.0 XB=  11.9000 YH= 3.0000
Ls 3»~2t=5¥=z  29,00005b0%= 1.0000UB= 18,1659Un= c.0 vo= 0.0 xB= 11,0000 vH= 2.0000
L=z 3G2ECP= 30,0009Sn= 1,0000049= 20.028bUd=  =1,0000Ves= 0.0 XB=  11.0000 vH= 1,0000
Ls widrz-r=z  $7.0070¢So= 1.000v0udg= 20,0230Uns  =1,0000vs= 0.0 xB= 11.00U0 YB= 1.0000
L= = 30, 0e0tSes 1,000003= ~3,0521uus 9.0 Ves 1.0000 x8= 11.0000 vYbs= 1.002¢
1= T SL.vveldz= 1,0000uUB= -3.0521ues= G.0 V&= 1.0u00 xh= 11,0000 vi= 1.0000
L= z 51,00205%% 0.,9000U8= =1,850luss 0.0 Vgs= 1.0000 &B= 10,0000 ¥b= 1.0000
Ls = 32,:00uSoz 0,80030p= -0,6201Uc= 9.0 vps 1.,0000 XxB= 9,0000 Yvg= 1.0000
L= "2 83,0090056% 0,7030Ud= 0.3848UBs 0.0 Vb= 1,0000 XB= d.0000 YB= 1.0090
L= = Su,vudvon= 0.60ULUUB= 1.08150L0= 0.0 vg= 1.0000 zb= 7.,0000 vuy= 1.0000
L= = 45,903080%= 0,5000uUu= 1,2234dUn= 0.0 Vb= 1.0000 xg= ©.0000 YYo= 1,0000
L= > ROV IVE - d,8LCuun= 0.80d81up= 0.0 Vb= 1.0000 xB= 5.0000 Yb= 1.00060
L= 4% 2 37 ,04y9uSes 0.,3030uU3= 0.20092Uk= 0.0 Vb= 1.0000 xH= 4.0900 YH= 10009
LE 5 3 32,300U0v* 0,2000048= [ PRLITEE 0.0 vgs= 1.2000 x3= 3,00060 Yb= 1,06000
L= S1:<tz  3%,2¢0uss= 9.1000ug= 1.6997ug= n.9 VBT 1,0000 x3= 2.0000 ¥Yb= 1.000¢
L3 ScPz~Pz <G ,090¢SbS 0.0 us= 2.857oyuc= 0.0 vz 1.000y %8s 1.0000 Yu= 1.002¢
L= 5572422 L0,00008¢k2 0.0 U= 2,8570Un= 0.0 V3= 1.0000 x&= 1,0000 Yb= 1,0900
L= S<>: = uwd,3u595097 Ve 3u43704= 1,U950Ug= 0.0 V5= 0.0 AB= 4,7500 Yo= 64,7500
Ls 5%%2~Fz2  45,5%50u85= 0,5u870b= ~11,4139u¢d= 0.0 Vs 0.0 X8= 5.0000 Ybs 4,773
L= ScPi«<r= 4do,1077%c= 0.343/UB= =3b.8atourz 0.0 vi= 0.0 rg= 5.5000 Yb= 5.0000
L= S7%:%2z  yo,wedusbs 0,393708= =54,5703uy= 0.0 Vh= 0,90 AB= $.,7500 Yb&= 5.2500
Ls == 2 «c,<52wSo= 0,3u3705n= -54,5708uUn= 0.0 vias 0.0 xp= S.7500 Y&= 5.2500
L= = L7, cecss8Fs 0,343708= -25,8Ud’Up= 0.9 vy 0.0 AE= 56.0000 YE= 6.,000¢
L= T 41.Zcehoss 0,5487unz ~co0,8u47Unz= 0.0 ‘o2 0.0 4= ©.0000 Yb= 6.000(¢
L= <7,252288% v,3437un= -20.0844]Ukz= 0.0 veas 0.0 AB= . 6,9000 Yys 6.0U30
= 47 . 2oceSes 0,3937uy= -25,8447Ub3 0.0 vgz 0.0 Xe= 6.0000 YbBS 6.0000
L= Jdo ., 071d85¢= 0,3437ups -35,0038uUBz 0.0 vz 0.0 AB=  5.7500 _Yb=_ 6,7500
L= “3,071¢8¢e= 0,3437ub= =53, U68sUb= 0.y vg= 0.0 xH= S.7500 Y= 6.7500
L= “b, 422v5b= 0, 3637082 ~2¢,.,5992tins 0.0 ve= 0.0 XB= 5,5000 Yb= 7.0000
(W63 <5 ,v7%coc= 0, 3ua35708% =3.7514uUb= 0,0 EH 0.0 xg= 5.0000 YbS 7.2247
L= 49 23038z V,3d43708= 1.4121U38= 2.0 vys 0.0 Xo= 4,7500 vi= 7.2%00
= 3T, 233388 0.3437u6= 1,4121U8= 0,0  vB= 0.0 XB=  4,7500 ¥YB=z  7,2500
L= = 50,03d785% 0.3437ue= 14,5069Ub= 0,0 Vb 0.0 ARz 4,0000 YH= 71,0000
L= = S50, 8a9<83= 0,3437Un= €d.2o97Un= 0.0 vy= 0.0 Xo= 3,7500 Ybs= 6.7500
L= = 59,3294Sp°= 0,343708= 22,2097UB= 0.0 vB= 0.0 -x8z 35,7500 YB= 6.7500
L= T S5i,19383=% 0.3437UB= 47,599 /Ub= 0.0 vys= 0.0 A8z 5.95000 Yb= 6.0000
L= z S5!,133eSks= 0,3437u8s 47.5997UBs 0.0 vgz 0,0 ARs 3.5000 YU 6,0000
L= = %1,:93u58h= 0,3us57uB= 47.5997us= 0.0 vB= 0,0 X8 = 3.5000 vds= 66,0000
L= SEE T S51,193c8E= 0. 3437u8= 47,5997uB= 0.0 vgs 0.0 XB= 3$,5000 Yy= 6.000¢
Ls TePzrP= 51 ,96375¢6= 0,3438708= 35,2814z 0.0 vgs= 0,0 xg= 3,7500 yY8= 5.2500
L= 778Z°%p3  S},99828es 0,3u370U8= 36,2bluyuss 0.0 V= 0.0 Xb= 33,7500 Ybs= 5.2500
L 7esiwfs B2, 3852950= C,3d487us= e, b20sul= 0.9 Vb= 0.0 xg= 24,0000 Yb= 5.0000
L= 79PERFE  S53,1573353= 0,3437L= =13.,6160U8= 0.0 VH= 0.0 Ab= 4.,7500 yH= 4,75090
LN= 2 PEs®%N 1,0000 SBNz 0,0 uBM= ~[(8,3005 xHN= 1,0000 YBN= 2,0000 1Bh= 2 JBN= 2 DISTn= 0,005000
LNZ 3 PERPANT  2,0000 SuNz 0.0 UBnN= «17,0070 xbnh= 1,0000 YBNS= 3.000U ldn= 2 JbBN= 3 UISTN= 0,005800
LN= 4 PEsbas 3,0000 SbNs 0,0 LBz ~17.6036 xbN= 1,006 YBN= 4,0000 I8Nz 2 JbN= d4 DISTN= 0.005G00
LN=  §  Pe«bNET 4,000 Stz 0,0 UBN= ~20.,2002 XxBh= 1,0000 YBN= 5,0000 lHNs= 2 JBN= 5 OISTN= 0,005000
LN o Fo=FPNT 5,0000 Sehz 0,0 OBNZ -23.,0688 agN= 1,000 vBns= 6,0000 I8Ns= 2 JuNs=s 5 DISTN= 0,005000
LNT T PTadNS 5 ,0000 SKhN= 0,0 UBN= -21,9732 xhnz 1,000 vYBNST 7.0000 18BNz 2 JBn= 7 DISTN= 0.005C00
LNz 8 pPELPN= 7,000v Sbivz 0,0 U8Nz =19,2804 xph= 1.0C00 vBN= 8,0000 [Bn= 2 JuN= 3 DISTN= 0,005C00
LN 9  PERPNZ 44,0000 SNz 0,0 S ~17.0850 x8N= 1.0600 Ybv= 9.0000 1BN= 2 Jbihs 3 DISTy= 0.005(00
LNZ 10 PERPNT 9,0000 SbhNz 0,0 uB~= ~16,9952 XxBN= 1,0000 YBN= 10,0000 IbBN= 2 JuN= 1) DISTN= 0,005C00
LNS 11 FER3ENT 11,0000 SpN= 00,1000 UNN= 3.044b XBNSE 2.0000 YBNS 11,0000 IBN= 2 JUN= 19 DIST~= 0,005C00
LN=12 PrtrFis 12,6000 dehz  5,2000 UBN= 0,774y XpN= 35,0000 YBN= 11.0000 I8Nz 3 JoN= 19 DISIN= 0,005L00
LN 13 PERPNZT 15,0000 Sbiz 00,3009 ULbBus 00,1749 xyN= 4,0000 YHNS 11,0000 1BN= 4 JbNS 19 OISTN= 0,005C00
LNS 14 FESPNT 14,0000 Sbhz=  0,4000 UBNS ¢,b01v XYN= S,0000 YBNE 11,0000 IBNS 5 JoNs 10 DISTN= 0,005C00
LNE 1S PEVPAZT 15,0000 Sbns  0,5000 uBn=s 7,7210 XBA= 6.0000 ¥8n= 11,0000 IBN= 6 JBN= 1y DISTNS 0,0059600
Ltz 1s  Sr<®az 16,3000 S5MNz 00,6000 UBN= 7.1137 agns 7.0000 YBN= 11.0000 IBN= 7 JoN= 10 DISTN= 0.005C00
LN 17 SE<ENz 17,0000 SNz 0,7000 (JHK= 3,2510 »xgis 83,0000 YHN= 11,0000 I8M= B JBM= 10 DISTH=z 0.005600
N 2 e, 000 sENzT 0,8000 udlis “l.771> xgns 9,0000 YbNT 11,0000 IBN= 9 JbBNz 19 DISTN= 0,005GC0
2 19,0060 SanMz 0,%000 Ubws =~4.8288 xpgn= 10,0000 YBN= 11,0000 IBN= J0 JbN= 10 DISTN= 0,905Q00
= 21,0000 SuNz 1,0000 LBN= 15,1712 xB8h= 11,0000 YBNT 10,0000 IBN= 10 JBNS 10 DISINE 0,005000
= 22,vv00_SBNz 11,0000 OBNZ 13,2530 xBhz 11,0009 YB3 9.0000 IBNz 10 JBNz___ 9 UISTH= 0.005000
25,ub00 3nNz | ,0y0y UBKS 13,1594 x8N: 11,0000 YbM= ,0000 Itins 10 JBN= & LISTh= 0,00%000
€4, QL Snez 1,000y Ons 15,7585 s pL 0000 YHas 7.000v IHuz 10 Jbkms T uliTie A Na&enn

~

_99_



LV'9 3¥N9LH

L PERPNZ 25,0000 SBM= 1,0000 14,3342 xBnz 11,0000 YBN= 6,0000 IBN= 0 JBN= 6 DISTN= 0.005000

L'z 25 PERPN= 25,0000 S8Ns  1,00600 14,7081 XBN= 11,0000 YBNS S.,0000 IBN= 10 J8N= S DISTN= 0.,005000

Lh2 en  FERPNS 27,00GU Sznz 1,0000 15,1920 x#BNF 11,0000 YBN= 4,0000 [Bn= 190 JbNs= 4 DISTNT 0,005000 t

LW2 €7 PERPNZ 28,0000 SHi= 1.0C0v 16,2992 XBN= 11.0000 YBNS= 3.0000 JI®N= 10 JEh= 3 DISTH= 0,005000
LYW= ¢b  PEWPNT 24,0000 SEN= 1,000¢ 1h, 1639 Xdnz 11,0000 YHNS 2,.0000 I8Nz 10 Jbhs 2 DISTN= 0,005G00
LAz 29 PE&GPNZ 33,0000 S8Lz  9,9¢Cy -1,830] XBNS 10,0000 YBNn= 1.0000 lgks= 10 JoN= 2 DISTN= 0,005000 {
L3 30 rt<r~= 32,0000 SbBw= 0,c000 -0.06201 xBk= 9.0000 YBN= 1.0000 lEwz 9 Joh= ¢ DISTnE 0,005000

L4z 31 PEePN2 33,0000 SENZ  0,7000 0,3d4b XNz 8,000y YBN= 1.0060 Ibnsz b JBN= 2 DISTNZ 0,005000: :
U5 32 PEAFNE 34,0000 S8N= 0.600V 1.03516 Xois T,0000 YeNs 1,0000 I5Ns 7 JoN= 2 DISTN= 0.00%5000 1 ,
LNz 33 PEKRPHNZ 35,0000 SBiz  0,5G006 1.,2234 xBk= 6,000U0 YBN= 1,0000 18ns b JHN= 2 DISIN= 0,005000 . ‘
LM 84 FekPnE do.u0BU Shis D,u9QU 0.,8081 X8KW= S5,0000 YHN= 1,0000 1BN= S Jaus 2 LISTN= 0,005000 ’ :
L3 3% PERPNZ 37,0000 Soh=  9,3000 0,002 x4n= 4,0000 YHBNEZ 1,0000 18N= 4 J8hz 2 DIsSTn= 0.005000 X
Lh= 3o WERFEE Jb,0C00 Sgws  0,2000 0.54l1c xBh= 3.0000 YhN= 1,0000 18z 3 Joks= 2 DISTNE 0,005000

Lhz 37 pERPNZ 39,6000 SBNS  G,1000 1.5G91 s8Nz 240000 Y8NS 1,0000 18Bus 2 _JbN= 2 DISTHT 0.005000
L= 38 PERPHNZ 45,6557 bdtizs 0,3437 ~6.0505 Xxgik= 4.9050 v@N= 4,7597 ldhs 5 JbNs 4 DISIN= 0,002930 . E
LN 39 PEEWNT Up,U42384 SoNz  0,3ul) =54,5703 xBK= S.72b61 YUN= 5,2191 ldNn= 6 JoN= S DISTIN= 0,000615

LNz @0 PExPNz db,5015 SoNz  0,3ul7 =5u4,5703% xBN= 5.7261 YyN= 5,2191 IBN= 6 J3N= S DISTN= 0.000015

NT 81 PERPKE 47,7068 SBNT  0,5u87 e2b,%u87 xBK=2 6.000U YBNE 06,0000 IBN= 7 J3N= 6 DISINT 0.005000 .

hT 42 PrRPNT d7.20o8 SviNz 0,3437 ~db. 8447 xBNZ | 0.0000 YHNE 6.0000 JBns 7 JoNs= 6 DISTlN= 0.6GU5600

LN ~3 PEEOUNT db,1152 $uhz 0,8437 =33.3%3052 Xxdhks= S.72b1 YBNE b,7809 IbnN=z & J3iNnz 7 0ISIN= 0.000015

LRz wu  FEKPNS WF, 1102 SBN=  (,3437 =55.5052 xdh= 5.7¢61 YBNS 6,7809 18un= 6 JzIN= 7 018TN= 0,000615

Lhs 4S5 PEOPNS 4GS _GTuaB SHNzT  0,3ud7 =0, 4089 XdhN= 4,9050 YBN= 7,2403 18BNz S _J3iNs= 8 LISTN= 0,002530

s e PCLRPH= 4G 0lAb Soiv= y.8as7 b,5388 aghz 4.3111 YBN= 7,1704 JBnR= 4 JoN= 8 DISTN= 0,003925

LN 47 PENPNT S0,5U0dY SuNz  0,3437 29,0449 aABus= 3,6647 YHBNE 66,6202 18Nz 3 JoNs= 7 DISTN= 0.0602930 s

L%s 2@ PerbPaz 21,1933 Suhiz= 0, 5437 47.5997 abn= 3.,5000 vYBN= 66,0000 Ibn= 3 Jihs= 6 DISTN= G,001250

LN 49 PEkPNZ 51,1988 SNz 0,.3u37 47,5997 aBn= 3.5000 YHN= 6,0000 I8u= 3_JBNS 6 DISINZ_0,001259 ) : |
LNs SC PERPNT 52,1536 SbN= .0, 3481 34,0942 XBN= 3.00U7 YBNZT 5.3796 1BwN= 3 JENs S DISIN= 0.002930 S:
L%3 91 FEERPNZ 52,708¢ SHM=  0.3u437 7.7619 xpis 4,3111 YHBNS 4,8290 I8tz - 4 JbNs= 4_D1STNZ 0,003925 |
CaLCULLTIUN HAS BEEN CUMPLETED »I1TH NUMBEX OF VORTICITY STEPSz 295 ErO= 0,2420-03

DTI¥E=s 00,0335 REYNLD=ZU,4000000000 0t VISCOS=  1.00000C0 TIME= 9,85

¢

PR




81’9 3Ynsl4

U=FIELD

Rt

FLUWUUT HAS BZEN WRITTEN ansnx

1 2 3 ] S 6 7 8 3 10 11

t1 0.6 0,0 0,0 0,0 0.0 0,0 05,0 0.0 06,0 0,0 1.000

106 0,0 0,073 0,C78 0,012-06,220~0,385-0,354-0,175 0,039 0,109 0,0
9 0,0 0,058 0,175 0,088-0,160-0,350-0,316-0,177-9,035 0,050 0,0
5 0,0 0,122 0,205 o}eoo-o.05d-o.290-o.zuo-o;158-s.ocx-o.013 0.0
7 0,0 0,095 0.227 0.0 0,0 '-o.asa-o.x1u-§.osr-o.cus-o,oeq 0,0
6 0.) -o.ous-o.lau‘oro 0.0 0.9 0.,116.9,050 0,005-0,024 0,0
S 0,0 =0,137-0,502 0.0 0.0  0.469 0,348 .11l 0.066=0,021 0,0
d .0 -9.001-0,229-0,218 0,233 0.868 0,369 0,199 0.,95%2-0,040 0,0
3 90,7 0,017-9,073-0,072 0,164 0.282 0,237 0,129 9,993-0,074 0,0
2 C.0 6,075 0.010=0,000 0,079 0.126 0,108 0,05¢-0,025=0,093 0.0
1 0,0 9,0 0.0 0,0 0.0 0.0 0,0 0,0 0,0 o.o' 0.0

{

-89-



v=F1ELD

bi'a AYNII

1.000

! 2 3 4 S o 7 8 9 10 i1
'11 1,000 1,000 1,000 1,000 1,000 1.000 1,00C 1,000 1,000 1.000 0.0
10 0.9 1,019 1,072 0.366 0,811 0.937 1,112 1,222 1.201 0,956 0,0
9 0.0 1,07¢ 1.655 0,702 0.603 0.866 1,210 1,393 1,343 0,961 0.0
8 0.9 11.100 1,102 0,551 0,373 0.778 1,286 1,506 1,429 0.990 0.0
7 9.0 1,343 1,169 0.0 0.0 0.664 1,307 1,572 1,408 1.022 0.0
4
5 0.0 1,421 1,350 0.0 0.0 0.0 1,907 1,577 1,456 1,054 0,0
H o;o 1,215 1,212 0,0 0.0 0.872 1,370 1,461 1,376 1,017 0,0
4 0.0 1,059 1,127 0.750 0.620 0.922 1,160 1,275 1,254 0,987 0,0
3 0.0 0,990 1,075 0,931 0.873 0,97t 1,076 1,134 1,143 0,975 0.0
2 0.0 0,936 1,037 0,993 0,974 0,994 1,221 1,041 1.056 0,984 0,0
1 1,000 1,000 1,000 L.00C 1,000 1.000 1.9G60 1,000 1,000 1,000

_69;



T

STHEAM FUNCTIUN MAP

:] 1 2 3' d S [ 7 8 9 io 11
11 0,9 0,100 9,200 0,300 0.400 0.500 0,500 0,700 0,800 0,900 1,000
::! 10 0.0 0,055 0,200 0.2;9 0.377 0.461 0.564 0.684 9,809 0,924 1,000
zg? 9 0.0 0.055 0,210 0.302 0,350 0.423 0.529 0.665 0.808 0,954 1,000
i:: 8 0,0 V,090 0,239 0,317 0,345 0,391 ¢.501 0,048 0,802 0,934 1,000
G 7 C.o 0.?10 0,209 0.3ddasenas 0,304 0,061 0.638 0.796 2,931 1,000
;J 6 0,0 0.115 0.20Ussassawsanus 0,304 0,478 0,637 0,793 0,928 1.000 !
o
S 0.0 0,101 0,244 0;3u4...-.- 0,377 0,5v4 0,651 0,797 0,926 1,000
4 0.0 ).088 v,212 0,313 0,363 0,437 0,547 0.673 0;803 0,924 1,000
3 0.0 3,085 0,198 0,300 0,384 9'"75 2,578 0.690 0,805 2.919 1,000
2 0.0 07092 0,197 0,299 0,396 0,494 0,595 0,698 0,803 0,909 1,900
G157 5.200 0,300 0.400 0.500 0,690 0.700 0,800 0.900 1,000

.1 8.0

e e et ot s Y Y s s o—

_OL_




17'9  3¥N914

vORTIC]TY

1 2 3 4 5 > 7 -]

9

10 i1

6,804 3,045-0,774¢ 0,175 4,501 7.721 7.120 3,231-1,772-4,82917,089

ere00025,019 1,007 1.321-0.352-1,689-1,681=-0,294

1,956

5.39915.171

rarera=d d99 3 150 2.22Y-2,360-4,558=3,651=0,914

2.1%

6,87013.25¢4

areees=t 851 5 809 3,730-2,8u1e56,773-4,741-1,133

2,140

,99713,:.59

Ceresav-4,0/8 3,75114,567 0.0 sesses-5.521-1.233

1.876

6,066313,758

nesesweld 39u)z 2uE 0,0 C,0 sarearnal U95-1,165

1,538

6,23814,334

reraaecd 190 3,492£6.020 0,0 xesena=3 . S5657-0,670

1,308

S.68414,708

“eersecl 510 0,425 3.503-2.020-1,280-0,372 0,222

1,099

4,86715,192

tarenea3 730-0,253 0,582 0,276 0.529 0,633 0,485

7,652

3.57116,299

cetere=] 632 0,073 0,266 0.679 0,990 0,908 0, ,4uy

0.0V6

1,51218, 1064

2,858 1,700 0,542 0,200 0,808 1,223 1,032 0,385-0,620-1,836-3,252

_IL_

cm—
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NOMENCLATURE
CHARﬁ. Dimensional characteristic yelocitj
DELZ20 Viscous term. in dimensiﬁﬁless vorticity transport equation
DUObX 'Y direction convective term
DVODY '§\directién convective term
EPO _ . Measure of change in vorticity distribution
KPOiﬁT . | Coded grid point array |
L A;. -Perimeter point counter
' LBEG - 4 Beginning L value
LEND Ending L value
LN ' Normal perimeter point~counter
INBEG ~ Beginning LN value
LNEND Ending LN value
L ' Dimensional length of inlet
N Normal vglocity component
0 Dimensionless vorticity
AP " . Pressure drop
S ‘ Dimensionless stream function
.8 o Normalized position'parameter
T , Tangential velocity comﬁonent
t . Time |
t Dimensionless time
u ' Component of velocity in x-direction

o S
U Dimensionless velocity in x-direction



»
«

X2
<

>

Component of velocity in y-direction
Diﬁensionless velocity in y-direction

Cartesian right handed coordinates

’ Dihehsionless cbor&inatesﬁin-grid units

Fluid density
Diﬁeﬁsional stream. function

Dimensional vorticity



~

APPENDIX A - Summary of NAMELIST Input Variables

s + EON(I)

Section Nominal
NVERTX Number of vertices used to specify 2.3 Necessary
COnfiguration
XVERTX(I) x-coordinate of i-th vertex 2.3 Necessary
YVERTX(I) y-coordinate of i-th vertex - 2.3 Necessary
‘,KSIDE(I) Coded value assigned to i~th side 3.2 Necessary
YTUBES Dimensional length to be partitioned 2.4 Necessary
into.NGRID number of grid spaces
NGRID Number of grid spaces in distance YTUBES 2.4 Necessary
NPIN Number of points of discontinuity along 3.3 0
inlet
PIN(I) s value of i-th discontinuity along inlet 3.3 1.0
AIN(I) Coefficients specifying ﬂormal velocity All 0.0
BIN(I) component profile in the i-th subregion 3.3 except
CIN(I) along inlet of the form: : : CIN(1) =
DIN(I) R ) DINT) EIN(1) =
= (I)* * - ’
EIN(I) N AIN(I)*s™ + BIN(I)#*s + CIN(s) + ;—I—E%ﬁzfy
AIT(I) Coefficients specifying tangential velocity
BIT(I) component profile in the i-th region along All 0.0
CIT(1) inlet of the form 3.3
T = AIT(I)*s> + BIT(I)*s + CIT(I)
NPOUT Number of points of discontinuity along 3.4 0
outlet
POUT (1) s vaiue of i-th discontinuity along outlet 3.4 1.0
AON(I) Coefficients specifying normal velocity All 0.0
BON(I) component profile in the i-th subregion except
CON(I) along outlet of the form 3.4 CON(1) =
DON(I) . 2 DON(I) EON(I) =
EON(I) N "—ijON(I)*s + BON(I)*s+ CON(I) +



AOT(I)
BOT (1)
COT(I)

CHARL
ITMAXS

EPSMAX
ITSyAx
.REpr

REYNLD

VISCOS

DTIME

FL2

FLIN
FLOUT

NMATCH
MATCH (M)

PRESSK (M)

BDFL (M)

Coefficients specifying tangential
velocity component profile in the i-th
region along outlet of the form

T = AOT(I)*s2+ BOT(I)*s+ COT(I)

Characteristic 1engtﬁ in grid units

Maximum number of S.0.R. sweeps

Convergence criterion

Maximum number of passes through itera-

- tive sequence

Successive overrelaxation factor

Cell Reynolds number

Kinematic viscosity

Dimensionless time increment

- Printer output flag ='5,gives extended

printer output

Disc input flag, FLIN = 1. indicates
data are to be read from logical record
unit 9.

Disc output flag, FLOUT = 1. indicates
data are to be written on logical record
unit 10.

Number of line resistances

Side number of the M-th match

Pressure drop coefficient of M-th
resistance

‘Coefficient of flow deflection across

M-th resistance

Section

3.4

3.3

4.3

4.2
4.2
4.3

4.4

4.1

b.b
5.2

5.4

5.3

6.1
6.1

6.1

6.1

Nominal

A1l 0.0

L. *NGRID
in

YTUBES
250

Empirically
determined

Empirically
determined

Empirically
determined

CHARU*YTUBES

VISCOS*NGRID
1.0

Empirically
determined

0.0

0.0

0.0

0.0

0.0



"APPENDIX B - Summary of Operation at ANL '

Up to the preSeet time,Aall code development hes been-done on TSO
‘l,(ANL version of IBﬁ's time ehering optioe). 'Code utilizetion has been in
the batch mode. The most recent version of EVITS has been compiled and
stored on a lohg;term di$c. The compiled.program is on a dataset called
C114.B22684.EVITS. To use EVITS, the following card is included in the
-'-:JCL: | |

//GO.SYSLINbDDbDSN = C114.B22684.EVITS,DISP = SHR



APPENDIX C - Listing of EVITS

This appeﬁdix includes a copy of the latest compilation of EVITS.

The compiled progrém‘isiwritten on dataset C114.B22684.EVITS.



LEVEL 21.7 { JAN 73 ) 0S/360 FORTRAN H ' DATE  76.175/11.54.26

COMPILER OPTI“VS - NAME= MAIN,0PY=02,LINECNT=57,S5175=0000X,
SOUICELEBCOIC,NNLIST,NGDECK,LDAD,NOMAP,NOENIT 1Dy NOXREF

o EVITS CODE #a=xxs VERSION 4/28/76 *s=a% 00000010
C ##sEVITS 4/28/76n2%seaDOMANUS, H, ®*% X3244 %% 00000020
4 EXPLICITAVORTICITY*ITERATI VAT MERSTEPP [NGH*% . 00000030
C *%eSVITS 4/28/76*%+2#DOMANIS, H, =¥%  X3244 *xs 00000140
i c SVITS HAS CAPARILITY NF HANDLING A VARIETY OF GEOMSTRIES 00000059
— c THIS 1S INPUT VIA SOECTFING NUMBER AND POSITION OF VERTICSS 00000060
a\ o VERTICES AND SIDES ARE NUMBIRED CLOCKWISE. SIDES ARE COCED GLLDLIED)
: - - C AS TO THEIR TvPC, S 00990080
<:: C **«EVITS 4/28/T6%*%xcanDOMANUS, H, *%2 X3244 *%x 00000090
C - PRTUGAAM 20 STEARY FLOW - ~ 0D0000100
ﬂ C__**eEVITS 6/¢8/76‘*"**D’!*_1_A_§J_US' Hoe *%3%  X3244 %% 00000110
'r11 ISN 0002 TMPLICIT REAL®B(A-H,0-2), INTEGER*4(I-N) : 00000120
1SN 0003 COMUNN /C/ XVEFTXI50),YVERTX(50),YTURES,N3RID 00000130
‘1SN 0004 CC¥vay /387 AIN(10),BIN(IO0),CIN(30},AIT{10),BIT(10),CITI10),PINI10000QINL140
: 1)+DIMU10) ETNT10) W NPIN 00000150
ISN 0005 COvM4IN /CC/ AON(101,80M(10),CCN(L0),ANT{101,ROT(10},C0T(10),POUT({100000160
O 101 NINL101LEONC101  NONUT 00900170
. 1SN 0006 COMMAN /D7 LNBES(S50) +UNENDISD ), XY(50), YV(50) ,NVERTX, IMAXT, J¥AX 00000130
— 1SN 0007 COMANN /F/ NMATCH,MATCH{11),LBEGI50),LENI(50),KSIDECS0),PERV(S0) 00300190
ISN 0003 COMMON A4/ RELAX,R},R2,R3,5PSMAX,DTIME,REYNLD,VISCOS, TIMEX, ITMAXS00 000200 o
ISN 0009 . COMMON /GG/ CHARL,CHAU 00000210
ISN 0010 COMMON /AT/ FLIN,FLOUT,SPO,FL1, FLZ, ITSMAX NPT 00000229 ho
ISN 0011 CAMUIN /A1/ 0(41,61),5(41,41) T 00000230
1SN 0012 COMMON 7A27 U(41,410,V(41,41) : 00000240
ISN 0013 COMMON /A3/ KPOINT(41,41) : 00000250 !
ISN 0014 COMAIN_/A/ POINTI(41,41),XR(300),YBC300),PERP 00000260
i 1(300),XNNSM{300),YNCRM(300) ,NL 00000270
ISN 0015 COMMON /DN/ $8(300),US(300),V8(3001,08(300) 00000280
1SM 0016 COMMON /EF/ SAN(280),03N(280) 00000290
ISN 0017 j CCMMON /AA/ xnm(290).vsw(zso).DISTN(zeo».pEantzaO).DFIDP(280!. 00000300
11BN(280),JBN(2E0) ,NSTDE(280),NLN 00000310
ISN 0018 CCUMMON /R2/ PRESSK(11),RNFL(11),REF,KBLOCKI{L1) 00000320
1SN 0019 NAMELIST /ELNWOL/NVERTX,XVERTX,YVERTX,KSIDE 00000330
1,YTHUBES,NGRIDyAIN,BIN,CINJAIT,BIT,CIT,PIN,NPIN,AON,BON,DIN,EIN 00000340
1,CCN.AQT,R0Y,CNT,POUT,NPOUT ,EPSMAX, ITMAXS,RELAX,DON,EON,REYNLD, 00000350
IVISCOS,DTIME, TIMEX,CHARLFLL,FL2. [ TSMAX,NDGD,FLIN,FLOUT, 00000360
INMATCH,MATCHsPRESSK,BDFLyREF,KBLOCK 00000370
ISN 0020 REF=1, n0000380
ISN 0021 CHARL=0. ) 00000390
1SN 0022 NGGA=0 00040400
1SN 0023 FLIN=0. 00000410
ISN 0024 NMATCH=0 - : 00000420
ISN 0025 FLOUT=0, ) " 00000430
1S 0026 READ(S,FLOWOL) 00000440
ISN 0027 CHARL=HARLANGRID/YTUBES . 00000450
ISN 0028 IF(FLIM.EQ.0,)} GO TO 10 : : . 00000460
ISN 0030 REAN(Q,203) NL, IMAXI,JMAX NLN,NVERTX 00006470
1SN 0031 : READ(9,204) (X3(L),YB(L).L=2,NL) 00000480
1SN 0032 REAN{9,206) (DBN(L)PERPNIL),L=1,NLN) . : 00000490 .
ISN 0033 READ(9,206) (PERVINI N=1,NVERTX) : 00000500
1SN 0034 READ(9,205) (XBN(L),YRN{L).SBN{L),IBN{L),JBN(L}.,L=2,NLN) 00000510
1SK 0035 REAN(9,2501 ((KPOINTIT,Jt,I=1sTMAXY),d=1,0%8X) 00000520 -
1SN 0036 REAQRI9:200) (ST, J)s1=1,1¥AX10,4514JMAX) 00000530
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T'D 3dnoid
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1SN 0037 READ(9,2001) ({01, 8),1=1,1I"AX1),.0=]1, ) AX) 00010540
1SN 0028 REAN(9,200) ((U(T,3),1=1,1MAX])J=],JMAX) 00000550
ISN 0039 READ(9,200) (IVII,J),I=1,IMAXT ) sJ=1+JMAX) 00900560
1SN 0040 READ(9,200) (SA(I),ORLI).UR(TI),VBI Y, =2, NL) 00000510
1SN 004l R=AN(9,200) RELAX,CHARL ,CHARY ‘00000580
ISN 0042 200  F2P2AT(2225,18) 00000590
ISM_0Q63 WRIT=15,201) 00020500
1SN NO%4 201 FORMAT (' #xnxaxe FINWIN HAS BEEN QFEAD sxwxaxe,////) onnnoslo
ISN 0045 10 WRITE(6,24) . ’ 0NnNN0620
1S0..0046 24 FORMAT(')- *6e GEOMETRY INPUT _#t%%t,/) 20090630
ISN 0047 WRITE(6423) (NoXVERTX{N),YVERTXI(N)KSIDE(N)«N=1,NVERTX) 00090640
ISN 0048 WPITE(A,22) YTUBESWNGRID . 000004650
1SY €049 23 FOPMAT (46X, "M== 4 12,4X, ' XYFERTX=",FS,1:4%, *YWZRTX=2? ,F5,144Xs 7 00200660
1'XS1DE=1,12) 00000670
1SN NOSO 22 FARMAT(/,4X,'YTUBES=",FS5.1,4X,* NGRID="', 12} 001006830
ISN_00S51 CALL_GRIN i 000920690
1SN 0052 CaLL ¥AaXIY 000V0700
ISN 0053 CaLL G=0= 00900710
ISN_ 0036 0000 TFE{NNGNLMEL2) CALL ROUND 00000720
ISN 0056 IF(MIGNNEL1.AND.NOGO.NEL2) CALL [TERAT n0000730
1SN 0058 [F(FLNUT.EQ.N.) GO T3 25 00000740
ISN_0040. WRITEL10,203) ML, IMAXL o JMAX ZNLNSNVERTX 00000750
ISN 0061 WRITS(10,204) (X3{L),YB(L},L=2,NL} 00000759
TSN 0062 WRITE(10,206) (DAMIL)IPIRPN(L),L=1,NLN) 009207710
ISN_DNA3 WOITEL10,208) (PEOVIN),N=1,NYERTX) . 00109780,
1SN 0064 WRITE(10,205) (XEN(L)+Y3NILD)SSNILYIBN(LIoIBN{L),L=2,NLN) 00000790
1SN 0065 WRITE(10,250) ((KPOINT(I,J),I=1,IMAXI)yJ=1,JMAX]) ’ 00000800
ISN_0066_ 2S0_FORMATI(2X,.3512) 00000810
ISN 0067 205 FOQMAT(4(27F5.2+F5.3,2121)) 00000820
ISN 0068 206 FNAMAT{6E12.5) - 00000830
1SA 009 WRITE(10,200) [ (S{T1ed)el=1,IMAXT) (=1, IMAX) 000008440
1SN 0070 WRITE(10,200) ((O7T,J4),1=1,IMAX]) J=1,JMAX) 00000850
1SN 0071 WRITE(10,200) ({UCT,J),1=1,IMAXT),Jd=1,JMAX) 00000860
1SN _NNT2 WRITZ(10,200) LML T ) T=1,IMAXT) =1, JMAXY Q00008170
1SN 00713 WRITE(10,200) (SBII),NB(T),u3(T1),VvAR(I),T=2,NL) 00000830
ISN 0074 WRITS(10,200) RELAX,CHARL,CHARY - 00N00890
1SN_0075 203 FOAMAT(S14) 00000900,
1SN 0076 204 FNRYMAT(16F5.2) 00000910
1SN 0077 WRITE(6,202) 00000920
1SN 9073 202 FOPMATL' =hesx F|OWOUT HAS BEEN WRITTEN Sexsxt,/f//) 00000930
ISN 0079 25 CONTINUE . 00000940
ISN n080 CALL DISPLRIU, 19, IMAXI, JMAX,4) 00000950
ISN DO91 NA_STO0_J=l.J¥AX 000009410
ISN 00832 DO S70 1=1,1MAXI 00000970
ISN 0083 ITF(PNINT(T,J).EQ.0.) S(T1,J)=999. 00000980
_—  ISN.008S _ _ ST0 _POINTLL.1)=0SO8T (Y, )%%2+V(], J)%x%2) 00000390
ISN 0236 WRITE(6,31) 00001200
ISN 0037 31 FNRMAT('] V-FIELD') 00001010
1SN_0048 CALL DISPIR{V,19,IMAXT, IMAX &) 00001020
ISN 0039 WRITZ(6,432) 000VUl030
1SN G090 32 FOFMATI('] STREAM FUNCTION MAP') 00001340
1SN.005) CALL _CTSPLRLS 19, IMAXT,, JMAX 2 4] 00001050
1SN €092 WRITZ (6,29} . 00001060
ISN 0093 29 FNRMAT('1 VORTICITY') 00001070
1S 0094 CALL . DISPLRID.19.IMAXI, JMAX, 4] 00001030

£-0
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1SN 0095 WPITE(6,33) 00001090
1SN 0096 33 FORMAT('1  VELOCITY MAGNITUDE MAP') = : 00001100
1SN 0097 1FLFL2,EQ.0.) CALL orspta(poxur.19,1waxr.JMAx.4» 00001110
1SN 0099 s10P 00001120
TSN 0100 END : ‘ 00001130
XNPYIONS IN EFFECTS NAME = MATM,0PT=02,L INECNT=57,S1ZE=0000%,
®*OPTICNS IN EFFECTs SOUPCE, ERLDIC, NOLIST ,NODECK, LOAD ,NOMAP ,NOEDIT, 10, NOXREF

"*STYATISTICS®* SOURZE STATEMENTS = 99 ,PROARAM ST2E = 4640

*SYATISTICS® NO DIAGNOSTICS GENERATED

«kasce END OF COMPILATION xeaxex . TIK BYTES OF CORE NOT USED

<D 38(\9(:i

-0



LEVEL 21.7 ( JaN 73} l 0S/7360 FORTRAN K . ’ DATE 76.175/11.54,29

COMPILEP OPTINMS = NAMEs MAIN,OPT=02,.)1 INCECNT=5T7,517E€=0000K,

SCURCELEBCDIC,NOLIST, NODECK ,LOAD,NIMAP,NOEDIT, ID,NOXRFF

¥> 30913

C *=eeCVITS 4/28/76%%xus2tDOMANUS, H, %%t X3244 %3 00001130
1SN 0002 SURPAUTINT GRID 00001150
1SN 0003 IMOLICIT PEAL®ARLA-H,0-21), INTEGER%4(]1-N) 00001150
1SN 0004 "COMMNN 70/ LNREG(S50),LNEND(50),XVI501,YV(50) yNVERT X, IMAXT ¢ JMAX 20001170
1SN_0005 COMMON_ /C/ XVERIX(50),YYERTX(S5Q0).YTUBESL.NGRID =~ = 003701130
*"ISN 0006 T D0 20 M=1,NVERTX 00001190
ISN 0007 YVINI=YVERTX(N)EDFLOATINGRIN)/YTURES+1.’ ) © 00001200
I1SN_opos - 20 XVIN)=XVEPTX(N)2DF) OAT(NGRID)/YTUSES*], 000012°.0
ISN 0009 ) SWPITE(6,425) ' 00001220
1SN NQ10 25 EOSVAT(///,? aes GRID GEQMETRY =xxt, /) - 00301230
I1SN_NQ11 HPITE(6.21) (LT, XV(IY,YV(I)),1=) ,NVERTX) 20001240
ISN 0012 21 FOPMAT(OX,)*N=" 3 [2,4X ' XV=14F5,1,4X,tYV=",F5.1) 00001250
1SN 0013 RETUAN 00001260
1SN _0Q14 END 00001230
*0PTICNS IN EFFECT= NAMF=  MAIN,OPT=02,L INECNT=57,512E=0000K,
«DPTICNS IN EFFECTs SOURCE, SARCOIC,NOLIST,NODECK, LOAD,NOMAP,NOEDIT, ID/NOXREF
2STATISTICS: SDUPCE SYATEMENTS = 13 ,PROGRAM. SIZE = 536 c?
. v

«STATISTICS® NO CIASNOSTICS GENERATED

sspasx END OF COMPILATION =esran ’ B . 115K BYTES OF CORE NOT USED




LEVEL 21.7 ( JAN 73 ) 05/360 FORTRAN H ) : "JATE  76.175/11+54.31

COVPILER OPTIONS ~ NAMZ= MAIN.OPT=OZ-LlNFCNf=57-SYZE=OOOOK,
. SOUPCELEBCCICNOLIST,NIDECK,LOAD,NOMAP,NDEDIT, IC, NOXREF

S$'D  3¥n9d1d

C =a®eEVITS 4/28/76%2xx22DDMANUS, H. *x&  X3244 *&% 00001280

ISN 0002 SURRQUTINE MAYI Y N0001290

ISN 0003 IMPLICIY PSAL%B8(A-H,0-7)}, INTEGER*4({I-N) 00001300

ISN 0004 COMMAON /1/ LNREGISO},LNEND{50),XV{50),YV{50) NVERTX, 1 MAXT, JMAX 00001310

1SN 000S YMAX=YV(1) . 00001320

1SN 0005 XMAX=XV{1) L j 00001330

13N 0007 D0 50 N=2,NVERTX 00001340

1SN 0008 TFIYMAXLLTLYVINY) YMAX=YVIN) 00001350

1Sy 0210 : TEIXMAX LT XVINY) XVAX=XVIN) j 000G1350

ISN 0012 50 CONTINUE ) : 20001370

ISN 0013 JMAX=YMAX : : 00001330

ISN 0014 IMAXT=XMAY 00N01330

ISN 0015 ) WRITE(6,51) IMAXI,J MAX 00001400

ISN_0016 51 FORMAT(/ 46X, *IMEAXT=?,12,4X, ' dNAX=",12) 00001410

ISN 0017 RETURN 00001420

ISN 0018 END 00001430
*CPTICHNS IN EFFECT® NAME=  MAIN,OPT=02,LINECNT=57,SIZ5=0000K,
$OPTICNS IN. EFFECT= SOURCE,ERCENTC,NOLIST,NNDECK,.LOAD, NOMAP,NOEDIT, ID,NOXREF ﬁ)

- - o

*SYATISTICS=* SOURCE STATEMENTS = 17 ,PROGRAM SI2E = 448 :

«STATISTICS* NO DIAGNOSTICS GENERATED

seeate CND OF COMOTIATION *xtdak A 115X BYfES OF CORE NOT USED
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- LEVEL

21.7 { JAK 73 ) : 057360 FORTRAN 4

COVPILFR OPTIONS = MNAME= MAIN,OPT=02,! INECNT=S7,S'2FE=2000K,

DATE

76.175/11.54.32

SNURCE,EBCOIC.NOLIST.NNDECK ,LOAD, NOUMAP NOEDIT, 1D, NOXREF

C #e4EVITS 4/28/75=*%%s2DNOMANUS, H. *%2  X3244 %% 00001440

1SN _00N2 SUR2OUTINE GEAM 00001450
ISN 0003 IMPLICYIT REAL®B(A-H,0-2Z), INTEGER*4(I-N) 00001460
ISN 0004 CLMMAN /F/ TVIN(AO) , TMAX{ 60, JMX 00001470
1SN 0005 CAMMON /AL _PAINT(41,411,X8(3001,YR(300),PERS 00001480
’ c 10300) ,XNNOME300)}, YNORM{30N0) ,NL 00001490
1SN 0006 CNMMAN /P/ XCosYC4RSORN,SLOPE,SLOPEL ,SGNX,S5NY,N,MSTDE, ARC,R 20001500
1S 0007 COMMON_/N/ INREGLS50) «INENT{3D) XV (50).YVISOL.NVZRTX, IMEXT, JMAX 00001510
1S% 0008 COMYAN SR/ NMATCH,MATCHI{11) ,LBEGISO),LEND{S50),KSIDE(S0),PERV(S0) 0DOON1520
ISN 0009 CCu»nNN /G/ LN 00001539
1SN 0010 COMMON__LAAZ _XAN(280),YBN(280).0ISIN(280),PFFPN(280),DFINP(280), _ 00001540
1I3N(280),JBN{280),NSIDE(280),NLN 00001550

1SN 0011 COMMAN sLT77 FLIN,FLOUT,EPN,FL1,FL2, ITSMAX 00001559
JSN_ 0012 ECENTADY,02,D3,71,22,23)=(01%212%2402472%%2+03%73%%2 00001519
1-01%02%C3)/2/(D1*21+02¢72+03%23) 00001580

ISH 0013 N1=NVERTX+1 00001590
ISN 2014 XVAN1YI=SXVLLD 00031600
ISN 0015 YVEHL)=YVL) 00001610
ISN 0016 D0 100 J=1,JMAX 00001620
TSN 0J17 00 100 _I=1,1MAX1 00001634
1SN 0OnL8 100 PCINT(I[,J)=0. 00N01640
ISN 0019, ARC=0. Q0N0N1650
1SN 0020 L=zl 00001669
1SN 0021 NSIDE(1) =1 N 00001670
1SN 0022 LN=1 - 00001680
1SN_0N23 NDISIN{1)=0.D0 00001630
ISN 0024 PrFav(l11=0. 00001700
1S 0925 D0 199 N=1,NVERTX 00001710
1SN_C026 LNREG(NL=O 000011729
1SN 0027 LNEND (M) =0 . 00001730
1SN 0028 LBEG(N)=L+1 00VV1T740
1SN_QQ29 IELXKSIDEI{NM)I 1L YL10) ARC=0 - 00001750
1SN 0031 TF(KSIPE(N)GT.10) ARC=ARC+1l. 00001760
ISN 0033 1F(ARC.GT.2) ARC=1, 00001770
1SN 0035 1FE(KSIDE () AT.10) _MSIDE=KSIDE(N)=-10D 000017180
ISN 0037 IF{KSIDE(N).LT.10) MSIDE=KSIDE(N) nonNo1730
ISN 0039 1F(aRC-1.) 201,202,203 00001800
1SN 09240 202 XC= F'FNIJJMJNGZJ_liiﬂ_ll41MiNl_lMLNiZL;1lL&LLLJDUiUJ_.___________D0Q“lB10
IXVIN) G XVINGL) , XVIN+2) ) 00001820

ISN 0041 YC=FCENTIXVINE2I=XV{N+1) s XVINI=XVIN42 )4 XVIN+1)=XV(N}, aoonlsilo
1YVAN) , YV(N®1) YV IN$2)) 002901840,

1SN 0042 RSORD=A{XVINI=-XCI*#*2+ (YV(N}=-YC) %22 00001850
ISN 0043 R=DSQRT(RSQROD) ’ 00001860
—_—  ISN.00%4 60.10..203 00001870
ISN 0045 201 ITFCUXVIN®L)-XVIN)}oNELQ.) SLOPE=(YV(N®*1}=-YVIN)I/{ 00901830
IXVINEL)=XVINDY) 00001890

1SN 0067 TELLYVINSL)=YVINI)ANMELOL) SIAPZYI=(XViN$TI=XVIN}]/ 000019.00
1L YVIN+1)=YVIN)) 20001910

ISN 0069’ 203 SGNX==1, . 0NoV1920
1SN 0050 SGAY=z=] 00001930
ISN 0051 ICFIXVINI.GT.(XC*+e5) o DP.XVIN+LI.GT(XC+.5)) SGNX=1, 09001940
1SN 0053 TFIYVIN)CGT (YC#.5)eORLYVIN#L).GTL(YC+.5)) SGNY=1. 00001950
ISN..0055 204 - LaXVINY___. 00001960

L=D
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SN 0056 J=YVIN) 00001970
1SN 0057 DIST=DSQRT ({XVIN€L)=XVIN))**2¢(YV/(N+1)~ YV(N))‘*Z) 00001930
ISN 0058 IFLARC.EQ.0.) PERV(N+1)=PERV(N)+DIST 00001990
1SN 0050 IF{ARC.GT.0.) PERVIN#1)=PERVIN)+2.*R*DARSIN(DIST/2./R) 00002000
1SN 0052 ITFIKSIDE(NY.EQ.0) 6O TO 199 0002010
1SN 0064 TFIYVIN+L)-YV{N)) 101,102,103 . 20002020
€ MOPYZIONTAL 00002239

ISN 0055 102 1F(DFLRATIJ)LT.YVI(N}) J=J+1 009020490
ISN 0067 TFIXVIMNeL)=XVIN)) 104,105,106 00002050
ISN 0058 105 WRITE (20,107} 00002060
1SN 0069 107 FORMAT(4X, 'CARAP 2 VERTICES ARE ‘COTNCTDENT?) 00002070
' C LEFT HGRIZONTAL 00002030

-1SK 0070 104 CALL ERGER(L,0,-1,1,J) 00002990
ISN 0071 - G0 TN 199 : 000021090
€ RIGHT HORIZONTAL 00002110

ISN 0072 106 TF(DFLOAT(I)LLT.XVINI) T=1+1 00002120
ISN 0074 CALL ENGEQ(L,0,141,J) 00002139
1SN 0075 60 TO 199 00002149
C_ GOING UP 00102150

ISN 0076 103 TF(DFLOATIJILLTLYVINDY J=l+l 00002159
ISN 0078 TF(XVIN#1)-XV(N)) 109,110,111 00002170
C__UP RIGHT 00002180

1SN 0079 111 [F(PFLOAT(TILLT.XVINY) I=1+1 00002190
1SN o081 CALL ENGER(L 1,1+1,0) 3 00002200
ISN_ 0082 60 10 199 00002210
C UP LEFT 00002220

ISN 0083 109 CALL EDGER(L,1l,~-t,1,J) 00002230
1SN 0084 6N _TH 199 00002240
C. UP VESTICAL 00002250

ISN 0085 110 CALL ENGER(L,1,0,1,41 00002250
ISN 0085 GO TD 199 00002270
C GOING DOWN 00102280

1SN 0087 101 TF(XVIN+#1)=XVIN)} 1174118,119 00002290
C _DOWN RIGHT 00002300

1SN 0088 119 TF(DFLAAT(I)LLT.XVI(N)) [=T+1 00002310
ISN 0020 CALL EDGER(L,=1,1,1,J) 00002320
ISN 0091 GO 10 199 00002339
C DOWN LEFT 00002340

ISN 0092 117 CALL EOGERILy=L,=1,1,J) 00002350
1SN 0093 GO TO 199 00002369
C OOWN VERTICAL 00002370

1SN 0094 118 CALL EOGER(L,=1,0,1,4) 00002380
1SN 0095 199 LENDIM)=L . 00002399
ISN 0096 NL=L 00002409
1SN 0097 IF(FLL1.NE.O.) CALL DISPLR{POINT ,14, IMAXI, JMAX,2) 00002410
ISN 0059 NUN=LN 00002420
ISN 0100 1F(FL1.EQ.0.) 60O TO 51 00002430
ISM 0102 WRITE(6,221) (I XBN(T1),¥BNLT),DISTN(I},PERPNIT), IBN(T),JBN(T), 00002440
1DFIDPET),MSIDEIT},1=2,NLN) 00002450

1SN 0103 51 CALL POINT2 00002459
ISN 0104 Lx=1 00002470
1SN 0105 D0 _130_IN=2,NLN 00002480
1SM 0106 IF(POINT(IBN(LN),JBN{LN))} 130,130,132 00002490
1SN 0107 132 LK=LK+1 00002500
ISN N108 XAN(LK)=XBNILN]) 00002519

8-
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1SN 0109 YRN{LK) = YAN(LN) : 00002529
, ISN 0110 NSTDE(LK)=NSIDE(LN) . ' : 00002530
v 1Sy 0111 DISTNILK)=OTSTNILN) 00002540
1S5 0112 PERPN(LK)=DERPN(LN) 00002550
1SN 0113 IPNILKI=TBN(LN) 00002560
1SN 0116 JBNILK)=JRNILN) ' 00002570
1SN 0115 DEINP(IK)=DFINP(LN) 00002589
1SN 0116 130 CONTINYE | 00002590
. - IsSN 0117 MUN=LK ’ . - - 00002670
- 1S 0118 N=1 : : 09092510
TISN 0119 LNSEG(N)=2 00002620
ISN 0120 0D 300 LN=3,NLN . 00002630
T 1SN 0121 TE(NSINE (LN)L,EQ.NSIDEILN-1]} GO TO 301 00022640
- TSN 0123 N=NSICZ(LN) 00002£50
o 1SN 0124 LNBEG (N =LN- ) 00002¢60
1SN 0125 301 LNENN(N)=LN : 000024670
C ISH 0126 300 CONTINUE 00002630
1SN 0127 254 FOFMAT('1  FILTERED POINT'./) ‘ 00002670
» 1SN 0128 PELEL2.NEL1.1 G0 TO 290 00902700
m 1SN 0130 WRITE(6,256) ‘ : 00002710
TSN 0131 256 FORMAT('1  SURFACE-GRID INTERSECTION SUMMARY',/) ‘ 00002720
1SN 2132 WRITE(6,255) (1. XBUI)2YILI) XNORMCT), YNORMIT) PERP(I) 12 . 00002739
e 12,NL) , 4 » 00002740
ISN 0133 WRITE(6,2201 : .. 00002750
A ISN_D134 223 FOFMAT('L _ ADJACENT INTERNAL NORMAL TO _SURFACE SUMMARY®,/) 00927690
a 1SN 0135 WRITE(6,221) (1,XBN(T),YBN(I),DISTNCI),PERFN(T), I8NIT),J3NLI), 00002770
10FIDP 1) (NSIDE(I), 1=2,NLN) 00002780
1SN 0136 221 FOSMATI® IN=',13,' XBN=",FS,.1s" YSN='sF5.1." DISTH=" F5.2s" PERPN=00002790
1*+FT7.1,% 18N=',12,* JBN=',12," BFIOP="',F7.3,¢ N$IDE=*,12) 00002800
ISN 0137 255 FORMAT(Y L=',13,¢ XB=1,E5.1," YB=",F5.1,' XNORM=',F5.2,! 00002810
1 YNORM=',£5,2.' PERP=',F7,.1) : 00002£20
ISM 0138 WRITE(6,570) 00002830
ISN 0139 570 FORMAT(']l  ©°OINT DISTRIBUTION?) 00002840
1SN_0140 CALL DISPLRIPOINT .14 [MAXT, JMAX,2) 00002850
ISN 0141 290 CONTINUE A 00002850
ISN 0142 RETURM - 00002870
1SN 0143 £AD : 00002830
A .
) *OPTIONS IN EFFECT® NAME=  MAIN,OPT=02,LINECNT=57,51ZE=0000K,
‘ +0PTIONS IN EFFECT* SOURCE,EBCDIC,NDLIST,NCOECK LOAD JNOMAP 4 NOEDIT, 1D, NGXREF
ASTATISTICS® SOURCE STATEMENTS = 142 ,PROSRAM SIZE = 3838
"eSTATISTICS® NO DIAGNOSTICS GENERATED

sxaske END OF COMPILATION sxssex ’ 75K BYTES OF CORFE NOJT USED




b'> 3dndld

LEVEL

2T.7 ( JAN 73 )

057360 FORTRAN H

COMPILER OPTIQNS - NAMEZ= MAIN,0PT=02,LINECNT=57,S1ZE=0000K,

“DATE

T6.175711.54.40

SOUACE,EBCDIC,NOLTIST,NODECK,LOAD,NOMAP,NDEOIT, IC/,NIXREF

C *#2EVITS 4/28/75+xo+anDOMANUS, H, #%% X3244 =5x% 00002890

1SN 0002 SURSAUTINE EDGER(L 4 JUP,IRIGHT, T ,J} 00002900
1SN 0003 JUOPLICTIT REA(sB(A~H,0-2), INTEGER®4(I-N) 00002910
ISN 0004 COMMON /27 XC+YC,RSORD,SLOPE,SLOPEL +SGNXy SGNY,N,MSIDE ,8RC,R 00002920
1SN 0005 COQUMON /n/ LNSEGISO0) LNEND{50),XV{50),YV(52) ,NVERTX, IMAx],JHAX 00002930
ISN 0006 CCYvAN 7&7 3731 T(41,411,XB(300),¥B(300)PERP 00002540
. 1{300),XN22M(300),YNDRM(3I00) +NL ’ 00002950

1SN 0007 COMUNN_/Z2/ N4LTCH,MATCH(11) ,LBEGISO),LEND(50),KSIDEC50),2ERV(50) 00002960
1SN 0008 comvoy /67 LN 00002970
ISN 0009 COMMIN /7 AA/ XBN(280),YBN{2B0),DISTN(280),PERPNIL280},DFID2{280), 00002980
118N(280).J8%(280),NMSIDE{280),NLN 00002990

ISN 0010 " NC=0 | 00003300
1SN 0011 1F(JUP.EQ.0) SLOPE1=999, 00003010
ISN 0013 IFLIRIGHT,S0.0) SLOPE=999. 00003020
ISN 0015 L=t+l 00003130
ISN 0016 X3L{LI=XVIN) 00003040
ISN 0017 YBILI=YY(N) 00003050
ISN 0018 GG TO 1020 00003060
I1SM 0019 1010 IF(JUP.EQ. L, AND. [ J-1).GE.YVIN¢1}) GO TO 1009 0C003070
1SN 0021 TF(JUP.EQ. =1, ANC, {J+1) . LE.YVIN+1)). GO TO 1009 00003930
1SN 0023 IF(IRIGHT.EQ. 1 JANDL (I-1}.GEXVIN¢1}) GO TO 1009 00003090
1SN 0025 IFCIRIGHT EQ, -1, AND (1+#1).LE.XVIN+L)) GO TO 1009 00003100
ISN 0027 TF(IRIGHTY.EN. 1.AND. T.LE.XVIN+1)) GO TD 1001 00003110
ISN 0029 TE(IRIGHT . ED.-1.AND. T.GELXVIN+1)) GO TO 1001 0nnn31zo
1SN 0031 IE{IUP.EN. 1. AND.JLLELYVIN+L]) GO TO 1001 00003130
ISN 0023 IF(JUP.FQ.~1 . ANCLOFLOAT(J)LGELYVIN+1))} GO TO 1001 00003140
ISMN 0035 GN TQ 1009 00003150
ISN 0036 1001 L=t+1 00003160
ISN 0037 1F(AR%.GT.C.} GO TO 1002 000031790
ISN 0039 TF(IRIGHT.NE.0) Y=SLOPES{DFLOAT(I)-XVINI)+YV(N) 00003180
1SH 004l IE(JUP.NE.O) X=SLOPEL*(DFILOAT{J)=YV{N))+XVIN) 00003190
ISN 0043 TF(IRIGHT.S2,0) Y=CFLOAT(J) 00003200
ISN 0045 TF{JUP.ED.C) X=DFLOAT(I) 00003210
ISN 0047 . GO 79 1003 00003220
1SN 0048 1002 RY=2$23D-(NFLAAT(T)-XxCIe%2 00003230
ISN 0049 TF{RY.LT.0.} 2Y=0,. 00003240
ISN 00S1 RX=RSORD-(DFLNAT(J)-YC) *%2 00003250
1SN 0052 IF{2X.LT.0.1 RX=0, 00003260
ISN 0054 Y=YC+SGNY2DSQRT(RY ) 00003270
1SN 0055 X=XC+SGNX*3SQPT(RX) 00003280
ISN 0056 1003 TF(IRIGHT.EQ.0} G2 TO 1204 00003230
1SN 0058 IF{JUP.EQ.~-1) 59 TO 1008 00003300
ISN 0050 1F(Y-0FLOAT{J)}) 1005,10064,1007 00003310
1SN 0061 1004 TF(X-GFLOAT(I)) 1007,1006,1007 00003320
ISN 0062 1008 IF(Y-PELOAT(J)) 1007,1004,1005 00003330
1SN 0063 1007 XR(L)=X : 00003340
ISN 0064 YR(LI=DFLOAT{J) 00003350
ISN 0065 IM=X ’ 00003360
ISN 0056 IF{JUP.EQ. 1) TM=1M+l 00003370
G ®XEEVITS  &/28/762%%x%&DOMANIS, H. *%%  X3244  *%% 00903380

(o HEREC S X=CUTNET 23audkadddgdddad ek adgerirshiiedd G0N03390

C ***EVITS  4/28/T6%xs4x&xDNMANUS, H, %%% X3244 #us 00003400

ISN 0058 [F(DABS(X-IM).6T..1) GO TQ 1021 00003410

-y

t]

0T-0
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1SN 0070 _I=iM NN0D3420
ISN 0071 Go TC 1006 00003430
ISN 0072 1021 TF(POINTIIM, J) NE.=1.ANDLPOINT(IM,J)oLTolad POINT(IM,J)=L+PCINTII¥00003440
e 00003450

ISN 0074 TFUIMONELIBHILN) o QRO JNELIBNILN)LOR.NJNELNSTIOE(UN=1)} CALL NORMAL 00003450
10IM, 0,0, IRIGHT , JU=) : 00003470

I1SN_00174 J=J+Jup 00002480
1SN 0077 GO TN 1020 00003490
ISN 0078 1005 X8({LI)=0FLIAT(I) 00003500
1SN. 2019 YBIL =Y 00023510
1SN 0080 Jy=Y 00003520
ISN 0081 TFIIRIGHT.EN.-1) JM=JM+] ) 00903530
C_#x2FVITS  4/28/76%setesDNUANUS, H, %**% X3244 %% 00003540

c HERE IS Y—CUTQ‘F SEXRFURBEXRAARKERA N AT TN SR EREaR RS 00003550

C **xEVITS 4/28/T76xs2e¢aDOMANUS, H. #%% X3244 sun 00003560

1SN _0033 LFIDABS{Y=-J").6T.a1) GO IO 1022 00003570
ISN 0035 NENE 00003580
1SN 0086 6o TN 1006 00003590
1SN_0047 1022 MP=O00INT (1, M) 00002500
1SN 0083 YOT=POINT(I, JM}-¥D 00003510
ISN 0089 IF(MP NE.~1,8NC.YPT.EQaN.) POINT{I,JM}I=POINTI(],I4) 00003520
Aea001L : 00003530

1SN 0091 TFLT NS LIBNILN) 0% JMNS L UBNILN) o OR-NeNE.NSICE(LN-1)) 00003640
1 CALL NCRMAL{T,JM, L, IRIGHT,JuP) 00003550

1SN_0093 _1=1+1PIGHT 00003540
ISN 0094 GN TN 1020 00903670
ISN 0095 1006 X8(L}=NELNAT(1} 00003680
TSN_N0%A _YR(1)=DFLOATL}) 00003590
ISN 0097 POINT(I,J)=-1 00093700
1SN 0098 IM=T1+JUP 00003710
JISA Q099 AM=J=1RIGHT 000031720
ISN 0100 TF(POINT{IM, J) oNEo~10.ANDPOINT(IMyJ) el Toale) POINTUIM,J)SPOINT(IM 00003730
. 1y J) ¢ 00003740
1SN 0102 MP=DPOINY (], 3M) 00003150
ISN 0103 YPT=POINT{ T, JM)-MP 00003760
1SN 0104 IF(MP NEs~1.AND.YPT E0.0.) POINT(I,JM}= 00093770
1PQINT (I, M) e 0000120 000031730

ISN 0106 IF(JUP*IRIGHT) 1011,1011,1012 . 00003790
ISN 0107 1011 IS(IM.NELIBNILN) ORLI.NELIBNILN) OR.NJNELNSIDEILN=-1)) 00003300
1 CALL _NORMALA{IM, ),1 ,IR1GKT, P 00003810

ISN 0109 CALL NORMALII,J ML IRIGHT,JuP) . 00003829
ISN 0110 GN TN 1012 . 00003830
1SN 0111 1012 TELYT NE TBN(INY DR, JM.NFLIRNCIN)ORNJNF NSIDFOIN=1)) = = 050003350
1 CALL NORMAL(T,JM, L, IRIGHT, Jup) 00003850

ISN 0113 CALL MNORMAL{TM,J,L, IRIGHT,JuP) 00003360
—  ISN.OVl4_ 1013 I=1#]RIGHT 00022810
1SN 0115 J=J+Jup ‘ 00003380
ISN 0116 1020 ANIST=NSQPTUIXBIL)-XVIH})*22+(YB(L)-YV(N)}I%=2) ... 00003330
1SN 0112 IE{ARC.EQ. 0.1 PERP(1)I=PEQVIN)¢ADIST 00003900
ISN 0119 TFUARC.GT.0.) PERP{L)I=PERVIN)+2.*R*DARSINIADIST/2./R) 00003910
ISN 0121 IF(PERP (L) ,GT,PERY(N+1)) L=t-1 00003920
1Sy N123 1E(OFRD (1) GY.PERY {N+1)) 50 TN 1010 100939230
ISN 0125 T1FLASC.LT..5) GG 70 1030 00003940
1SN 0127 TF{CYR(LY-YC).NELOL) SLOPE=(XB({LI=-XL)/Z(YBILI=YC) 00003950
1SN.QL29 LECIXS(L)=XC)aNELOL) . SLOPEL sl YB{L)<YCYA(XBILI=XC) 000932750,

TT-D
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ISN 0131} 1030 TF(SLNPE.NE.O.) GO TO 1031 ] ) . 00003970

T 3¥N9l4

ISN 0133 XNC2M(L1=0, : 00003980
ISN 0136 YNPOWLL)==1RIGHT 00003990
TSN 0135 G0 _T9 1010 : 00004000
ISN 0136 1031 1F(SLTPE1.NS.0.1 GO TO 1032 00004010
ISN 0138 XNOPULL ) =JuUP 00004020
“1SN 0139 YNCRM(L)=0. : : . 00004030
1SN 0140 62 13 1010 . 00004040
ISH 041 1032 XNCOM{{)=JUP/DSGRT(1.+SLOPEL**2) . » 00004050
ISN 0142 YMCOMIL )=~ [RIGHT/CSQRT(1. *SLOPEs2} © 00004060
1SN 0143 G3 70 1010 . 00004070
1SN 0144 1009 COMTINYE 00004080
ISN_0145 NC=9,+1 ] 00004990
ISN 0145 TF{C.5T.11 G0 TO 990 i ' . 00004100
ISN 0148 SL=Lsl ' : . ) ‘ 00004110
1SN 0149 X1 )=XVIN+1) ' 00004120
ISN 0150 . YBILY=YV(N+L) - 00004130
ISN 0151 GO 10 1020 © 00004140
1SN 0152 990 CANTINYF : 00004150
ISN 0153 RETURN ] 00004150
ISN 0156 : gHnn 00004170

«OPTTONS [N EFFECT# NAME= MAIN,OPT=02,LINECNT=57,St2E=0000K,

*0PTIONS IN EFFECTe SOYRCE,ERCDIC,MOLIST,NODSCK, LOAD NOMAP,NOED T, 1D NDXREF

*#STATISTICS* SOURCE STATEMENTS = 153 ,PROGRAM STZE = 4346

*STATISTICS®* NO CIAGNOSTICS GENERATED

xeaneh EAN OF COMOJLATINM sennzs : . 83K BYTES OF CORE NOT US‘5

¢1-D
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LEVEL 21.7 ( JAN 73 )

COMPILER DPTINMS - NAME=

0S/7360 FORTRAN H

MATN.OPT=02,  INECNT=57,517E=0000%,

DATE

T76.175/11.54.46

SOURCE,FBCDIC,NOLIST, NODECK,LOAD «NANMAP,NOEDIT, 1D, NOXREF
C  *¢sEVITS 4/28/76ex=eseDOMANUS, Ho *&x  X3244 2o 00004180 °
ISN 0002 SURIANUT INE DATHNTD 00004190
1SN 0003 CIMPLICIT PRAL=8(A-H,D-1), INTEGER%=4(1-N) 0G004200
ISN 0004 COMMON /A7 POIMT{41,41),XB(300),YB(300),PERP 00004210
1(300),XED2AM{300), YNORM(3O0) NL 00004229
ISN 0005 COMMON /D7 LHNBEGISO),LNENDIS50), XV(50), YV(SO).NV‘RTX.XMAXI.JMAX 00004230
ISN 0006 COMMON /F/ TMIN(S0),TMAX(60), X 00004240
JISN 0007 COM4ON _/A7/ FLIN,FIOUT.EPO.FLL1,F12, ITSM\X 00094250
ISH 0008 0N 9 J=1,JMAX 00094250
1SH 0009 NC=0 00904270
1SN 0010 N=0 Q0042 3
ISN 0011 IMAX{J)=0 013046270
1SN Q012 TMINty)=0 00004300
JSN_0013 DO_10.1=1,IMAXT 000043140
ISN 0014 ITE(POINT(ILJ)) 10,111,113 00004320
1SN 0015 13 LP=POINT(!,J) 00004330
1SN 0016 JIF(1LP.GTL1) XD=XR(|P)=L Q0004340
ISN 0018 IF{LP.LE.1) XD=0. 00004350
1SN 0020 TF{NC.EQ.1.7R.XD.LT.0) GO TO 14 00004359
1SN.0022 POINT(1,d1=0 00904370
ISN 0023 IF{XDLEQ.O) GO TN 10 N00043380
ISN 0025 IF(XD,5Q.1.) PGINT(1+42,4)=0 00004390 ’
1SN 0027 TF{XD.NFEL1.) POINT(I+)1,1)=0 00004400
ISN 0029 GO T 10 00004410
1SN 0030 lée IF(NC.ED.1) GO TO 16 00004420
SN 0932 PY=(POINT(],.4)1-12121000. 00204430
C esnasx PECULIARITY Thanss 00004440
ISN 0033 LY=PY+1 00014450
1SN 0034 XYD=0 000044560
ISN 0025 [F{LY.GT.L) YD=YB(LY)=J 00004470
ISN 0037 IF(J.EQ.1) GO TN 17 00004480
1SN 0039 LP1=PRINT(], 4=1) 00004490
1SN 0040 PY1=(POINT{T,J-11-LP1)*1000. 0004500
C  muxmxkx PECULIARITY #etuixn 00004510
ISN _0041 1Y1=PY1+] 00004520
ISN 0042 YD1=0. 00004530
ISN 0043 TFILY1.GT.1) YOL=YBILY1)=(J=-1) 00004540
1SN _004S 1E(Y0Y  GT. 0. AND YD GE. 0. POINTII, 3 =0 00204550
ISN C0e7 17 1F{J.EN.JMAX) 50 TO 18 00004550
ISN 0049 LP2=POINT(T,J+1) 00004570
SN 0050 PYI={PAINT([],041)1-402)%1000. N0004520
. C #%o&eax PECULTARITY s3sx%s ) 00004590
ISN 0051 LY2=PY2+1 00004600
1SN 0052 YD2=0 00004610
1SN 0053 IFILY2.6T1) YD2=YBILY2)=(J+1) 00904620
1SN 0055 IE(YP2.07.0..ANC.YDLELO.) POINT(T,JF=0. 00004630
1SNM._0057 18 1E(0OINT(], 3.5Q.0.) GO TO 10 ~ 000045640
1SN 0059 16 TF(T1.EQ.TRAXT) GO TO 12 00004650
ISN 0051 1S(0ARSIXD) . LELL1..AND.XDNELOL) GO TO 12 00004650
ISN. 0063 TE(ONINTLI=1,0)aiTa0.00.00INT(T+1,2),1T.0) GO TO 12 00004670
ISN 0065 GNn TO 10 00994580
ISN 0056 12 NC={1+¢(=1)#%&NC)/2 00004590
ISN. 0061. — o Nzxelo - 00034700

£€1-0
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00004712

PAGE 002

1SN 0068 : JF(N.EQel) TMIN(U)=T
1SV 0670 TMAX{JY =1 00004729
ISN 0071 GO T0 10 00004733
ISy 0072 11 JF(NC,EQ.1) POINTII,J)=] 00004740
ISM 0074 10 CONTINUE 00004752
~ISN NOTS TFIIMAX(U) NELO) IMX=] 00004769
1S4 0077 9 CONTIMUE 00004770
ISN 0078  IF(FL2.ME.1.) GO TO 21 00004789
1SN D320 WRITE(6,19) : 00004799
1SN 79391 19 FOSYAT(']  SWEEP SUMMACY",/) 00034209
TSN v032 . WRITE(A, 151 (JLIMIN(J), TMAK(JD =2, J4X} 00004819
1S% 0983 15 FORMAT('  J=7,12,6X, *IMIN=1,12,4X, " [MAX=",12} 00004820
ISN 0034 21 CONTINUE 009104830
1SN 0085 : RETURN 0ND04840
1SN noes : END 00004350
*OPTICHS IN EFFECT# NAME=  MAIN,OPT=02,LINSCNT=57,5125=0000K,
#0PTIONS [N EFFECT* SOURCS, EaCOTC,NOLIST, NOTSCK, LDAD,NDMAP, NOEDIT, [D, NOXREF
«STATISTICS* SOURCE STATEMENTS = 85 ,PRNGRAY SIZE = 1772

*STATISTICS® NO CIAGNOSTICS GENERATED

eegs2s CNA NF COMOIIATION *k¥%sn

99K_BYTES QF CORS NQT YSED

VAG)



LEVEL 21.7 € JAN 73 )

COMPILER OPTIANS = NAME=

05/360 FOERTRAN H

MAIN,OPYI=N?2,t INZCNT=5T,.S126=0000K,

Dare

76175/11.54.48

SNURCELEBCDIC,NOLIST,NANECK,LOAD(NOMAP,NDEDIT, 1D, NOXREF

00004860

Py 3d09I14

C **2EVITS 4/28/T6%axaxxDOMANUS, H. %%  X3244 %4
ISN 0002 SURGONTINE "{SOL I INTLINC, TMAXI, AMAX, 1CO) 00004810
ISN 0003 IMPLICTIT £EAL*B(A-H,0-2), INTEGER*4(1~N) 00004880
ISN 0004 DIMENSION IMT(41,41) 00004890
1SN 0005 =0 : 00004900
1SN 0006 18=1-INC 00004910
. 1SN 0007 259 N=N¢l . 00004920
ISN 0008 1EIN.GYT.1) WRITE(K,2565]) 00004930
1SN 0010 " 265 FORMAT('1 ') 00004940
1SN 0011 18=18+1NC 00004959
1SN 0012 1e=Juaxl 00004269
ISN 0013 TFCIMAXTLGTL INCEN) [E=INA SN 00004970
ISN 0015 TE(ICN.EQ.1) WRITE(6,263) (1,1=18,1F) 00004980
1S%.0017 IELICN EQa2) WRITELA,264) [1,1=218,1F) 00004990
1SN 0019 IFLICC.EQ.3) WRITE(20,263) (1,1=18,1E} 00005 100
1SN 0021 TF{ICN.EQ.4) WRITE(6,267) {1,1=IR,1E) 00005010
1SN_00213 N _260_J=1,IMAX 00005C20.
1SN 0024 K=J4¥AX=-J+} 00005030
ISN 0025 IFLICO.LEQ.L) WRITE(6,261) Ky {INT(1,K),1=1B.1E} 00005740
ISN_0021 IFLICO.EQ.2) WRITE(6,262) K {INTLI ), 1=18.1F]) 00005050
ISN 0029 IFUICN.EN.3) WRITE(20,261) K, (INT(I,XK},1=1B,1E} 00005050
ISN 0031 TFUICN.E0.4) WRITE(6,266) Ky INTII,K)+s1=1B-1E) 00005070
1SN 0023 260 _COMYINYE 00005080
1SN 0034 261 FOOMAT(1X,12,1X,5512) 000050990
1SN 0035 262 FORMAT(/,1X,124,1X,14FB.3) 00005100
1SN 0034 263 _CORMATI(/.4X.5512) 00005112
ISN 0027 254 FNOMAT{/,1X,1418) 00005120
1SN 0n3s 266 FORVATI// 41X 12,1X419F6.3) 00905130
ISN_0029 2567 _FENEVAT(/,.1X.12161) 00005140
1SN 0040 IF(144XT.GTLIE) GO TO 259 00005150
TSN 0042 RETURM . . 00005160
ISN 0043 END 000051710

®0PTIONS IN EFFECT=

NAME=  MAIN,OPT=02,LINECNT=57,S1ZE=0000K,

SDPTICNS IN EFFECT®

ESTATISTICS®:

SOURCE, ERCDIC,NOLIST,NCDECK, LOAD ,NOMAP,NOEDIT IDsNOXREF

SOURCE STATEMENIS = 42 DQNGRAM SIZE = 1354

*STATISTICS=

NGO CIAGNOSTICS GEMERATED

evsaex END OF COMPILATION =esasax

103K BYTES OF CORE NOT USED

ST1-D



LEVEL 21.7 { JaN 73 ) : . 0S/360 FOQERTRAN H

COMPILER OPTIONS ~ NAME= MAIN109T=OZ.LINE§N+=S7~SIZ==OOOOK.

DATE 76.175/11.54.50

SOURCEEBCOIC,NALIST,NODECK,L 04D, 10442, NDJEDIT, ID, NOXREF

S’ 34091y

C ®e#CVITS 4/28/T6e%sx£ADGUANUS, H, *e* X3243 wex 00005180
1SN_0002 SUAROUTINE DISPLRIA,INC, [MAXT JMAX,1CO) 00005190
ISN 0003 IMPLICIT REAL®8(A-H,0-2), INTEGER=24{[-N) 00005200
ISN 0004 . DIMENSION A(41,41) 00005210
ISN_0005 N=0 . 00005220
1SN 0N06 18=1-INC 00005230
1SN 0007 259 N=Ne¢l 00005240
_1SN_0008 PFIN.GT.1) WRITE(6,265) 00005250
1SN 0910 255 FORVAT('1 ') 009052560
1SN COl1. 183=13+INC 00005270
ISN 0012 1€=1vAX] 00025280
1SN 0013 TFUTMAXT.GT,INCEN) TE=INCEN 00005290
ISN 0015 IF(ICO.EQ.1) WRITE(6,263) (I,I=18,1€E} 00005300
ISN 0017 1FLIC0.EQ.2) WRITF(6,264) (1,1=18,1E) 00005310
I1S» 0019 IFIC0.EQ.3) WRITE(20,263) (I,1=18,]IE) 00005320
1SN 0021 TF(ICN.EQ.4) WRITE(6,267) (1,1=18,1E) 00005330
1SM 0023 D0_260 J=1,)%AX 00105340
ISN 0024 K=J¥AX-J+1 " 00005350
1SN 0025 IFUICN.EQLLY WRITE(6,261) K lAL1,K) 1=18,1[E) 00005360
[SN_0927 JELICN.£0.2) WRITE(6,9262) W,{A(T1,K),[=18,0F) 00995370
tSN 0029 TFCICN.EQ.3) WRITE(20,251) Ky (AL ,K)yI=1IBs1E} 00905389
1SN 0031 IF(IC0LEN.4) WRITE(6,4266) Ky(ALT,K),I=IB,[E)} 00005390
ISN 0033 260 CONTINYE 00005400
1SN 0034 261 FORMAT(1X,12,1X,5512) 00005410
1SN 0035 262 FORMAT(/,1Xs1241Xs14F8.3) 00005420
1SN 00358 263 FOCMAT(/,4X.5512) 00005430
ISN 0037 256 FORMAT(/,1X,1418) ] 00005440
ISN 0038 266 FOPMATI(//,1X,12,1X,19F6.3) 00005450
18N 0039 257 FOOYAT(/,1X.1916) 00005450
ISN 0040 TF{IMAXI.GT.IE} GO TO 259 00005470
1SN 0042 RETURIN 00005480
1SN 0043 END 00005490
*OPTICNS IN EFFECTe NAME= MAIN,OPT=02,LINECNT=57,S1ZE=0002¥.,
29PTINNS IN SFFECT SOURCE, EBCDIC,NOLIST,NODZCK, LOAD,NOMAP, NOEDIT, 1D, NOXREF
SSTATISTICS® SOURCE STATEMENTS = 42 PROGRAM SIZE = 1358

*STATISTICS® NC QIAGNOSTICS GENERATED

sexexs END OF COMPILATION *wem+sx

103K BYTES OF CNRE NOT USED

.

9T-D



LEVEL 21.7 ( JAN 73 ) 05/360 FQERTPAN H . . DATE  76.175/11.54.51

L0M4PYIIER DPTIONS. = NAYT= MAIN,OPT=02,1 INFLNT=57,S12F=0000K,

$IY2CE,€22DIC,NNLISToNICECK L DAD, NOMAP,NOED T+ 10y NOXREF

LT-D

£ ®esEVITS &/2R/ THmtrex2D0OMANUS, H. *3%  X3244 &%% - 00005500

1SN_0002 31 FCY _DATA _ 00005510

ISN 0003 IMPLICIT P=aL*3(2-H,0-2), INTEGER®4(I-N) . 00005520

ISN 0004 COMMON /77 XVE2TX{S50),YVERTX{S501,YTUPES,NGEID ' 00005530

I1SN_Q00S COMYAN /D4 ¢t 4EZ0(50) L, INENDISO) XVISO), Y.V.{50) NVERTX, TMAXT . JMAX 000055%9

: ISN 0005 S COMMON SE/ MMATOH(MATEHIL1) LLOEGIS50).LEND(SO),KSIDE(SO),PERVI50) 00005550

1SN 0007 S CCMMON /387 21N(12).31N(10),2IN(L0),AITL10),8BITC10),C1T(10),PINILID00005550

11.0IN0101,. 2180100, 5PN .. 00505510

1SN 0008 _CCOMYON /077 £75(101,89N(10) +CONTLO) (AOT(101,R0OT(10), COT(10),P3UT{100005530 "

’ 101,295010),5IN(10) .NPOUT 00003530

1SN 0003 COpens Ja6/f 251 2X, AJ_L_JJ_ES_AL-_ILLLRMLMMAQMMM

Tl ISN 0010 COMMON /877 FLIN,FLOUT,EP0,FLY, FL2, ITSMAX 000056:0

— ISN 0011 Co DATA ITSMAX/O/,FLLI/N./,FL2/047 00305620

(T\ I1SN_0012 : DATA KSIDE/S02 /NVERTXZL0Z _ aN00S630.

1SN 0013 i DATA XVEOTX/30%0./.YVERTX/50%0./,YTURES/40./NGRIND/L/ 00205640

C: 1SN 0014 DATA AIN/102D./,31M710¢0,/7,CIN/1.49%0./AIT/10%0./,BIT/10%0./, 00005650

x 1CITL10%0./,00/10500 L NOINLD/,DINLI0%0. Lo CINZLOE) LY 00005660

. ISN 0015 ) DATA ANt/10%0./.30N/10¢0./.CON/1,,9%0./,A07/10%0./,R07/10%0./, 00005670

m 1COT/Z10%0.7,22UT/10%0./,NPOQUT/0/ 4DIN/10%0./,S0N/ 10817 000056€0

1SN 00L& DATA_RELAX/0.LLERPSMAX/D L 1 TMAXS/250/, DT IME, REYNLN, VISCOS, TIMEX, 00005620

10240041404/ 00G6057C0

N 1SN 0017 END . 00005710

P *0PTIONS IN EFFECT= NAME= MAIN,0PT=02,LINECNT=57,512€=0000K,

o 2OOTIONS _IN EFFECTS SOURCE, EQCAIL,NOL ISTLNODECK, LAAD JNOMAR NOEDIT . ID NCXREE

*STATISTICS® SCURCE STATEMENTS = 15 ,PROGRAM ST2E = 8

*STATISTICS* NO DIAGNCSTICS GENZRATED

aexsat £ND QF COMDY|ATION *tsees 111K BYTES OF CNRFE NOT USED

e e e ot e =+ e e e T A e o o e T s . e = T ————— ——— TPk o 2 o L 2 o i o A . . s o o o S i o



LEVEL 21.7 ( JAN 73 ) 0S/7/360 FORTRAN Y4 CATE T76.175/11.54.52

COMPILER OPTIONS - NAMF= MATN,0PT=02,tINECNT=57,SYZE=0000K,

SQURCE«ERCOICN2LIST,NODELCK,LNAD,NIMAP (NOEDIT, IC, NOXREF

Y0914

L\

81-D

. C *exEVITS 4/28/T76%%&2x#QOVANYS, H, %tk X3244 k=% 00005720
ISN 0002 SURPAUTINE NNRMAL(T,J,L, [215HT, JU2) N0005730
“ISN 0003 IMPLICTT OFAL*8(A-H,D-7), [NTEGER®4([-N) -~ 00005740
ISN 0004 COMMIN /G/ LN 00005750
ISN 0005 COMMNAN 78/ XC+YC,RSCRND, 51005, SLCOS1,SGNX,SGHY,N,MSIDE, ARC,R 00005750
ISN 0006 COMMIN /D7 LNBREGIS50)LNEZNDESO), XVI50),YV(50) yNVERTX, IMAX]T ,JMAX 00005770
ISN 0007 COMMDY /E/ NMATCH,MATCHI11},LBEGI50),LEND(S0),KSIDE(SO),PERVIS50) 00005780
ISN 0co8 COMINK AL/ XRN{2BC),YBN(280)1,D1STN(230),PERPNI280Y,NDFIN21230), 09005790
118M0280),J8M(23203,NSIDE(280),NLN 0000500
ISN 0009 IF (IRIGHT.NZ.0O} GO T2 301 00005810
1SN 001} XN=XV(N) 00005220
ISN 0012 YN=DFLCAT(J) _ 00005830
ISN 0013 -GN T2 302 00005840
1SN 0916 301 TF(JUP.NE.0) GO TN 303 o 00505850
1SN 00156 : XN=3FLIAT (L) - . 00005260
ISN 0017 YMN=YV{N]) 000052870
TSV 0018 GO T2 302 00005880
ISN 0On1l9 303 IF(ARC.GT..5) GO TC 304 00035830
1SN 0921 XN=(SLOPE*XV(NI+SLOPEL*DFLOATU L }+DFLOAT(J)=YVIN) }/{SLOPE+SLOPEL) 0050590C
154 0022 YN=SLOPE* (XM=XV.(N))+YV(N) 0000591¢C !
1SN 0023 GO TD 305 . 0000592¢C
ISN 0024 304 DEMNNU=NSORT((NFLOAT([ )~ XC)“Z*(D‘LGAT(J) YC1ae2) . 0000591C
1SN 0025 XN=XC+R% (DFL OAT(I)=XC)/DENOY . 0000594C
ISN 0D26 YN=YC+R*2(DFLNAT(JY-YCI/NENDM : 0600595C
ISN 0027 IF(ARC.GT.1.5) GO TQ 400 0000596C
1SN 0029 TF{{XMN=XV{N$2) )2 {XN-XV(M)],6T,0.} GN YO 306 0000597C
1SN 0031 TE((YN-YV(N+2) ) ®(YN- VV(\I).; .0.1 GO 70 306 0000595C
1SN 0033 GO T2 302 : : 0000599¢C
ISN 00134 400 TF{IXN=XY{N¢1) b*IXN-XV(M=-1}1.5T.0.1 GO TO 306 000060
ISN 0036 TFUIYN-YVIN+1) ) *{YN-YV(N=-1}).GT.0.1 GO TO 306 _ 0000601 G
ISN 0038 60 TN 302 © 00006026G
ISN D039 305 1F(1210HT.EQ. 1 +AND. (XN.1ToXY{N) DR XN.GToXV(N¢1))) GO TO 306 00006030
1SN 0041 ' TFUIRINGHT e EQa=1 AND(XNJGT . XVIN).OR XN.LT.XVIN+1}}} GO TO 306 00006040
ISN 0043 ITF{JUPC0. 1 AND I YN LT YVINY . OR.YN.GTLYVINGLY)Y)Y GN TO 306 00006059
ISN 0045 IFL 3P Q. —1 JAND (YN .OGT.YVIN]I.CR, YN LT, YV{N+1))) GO TO 306 0Q0N60n6a"
ISN 0047 302 LN=LN+1l 00006070
ISN 0048 DISTN(LN)=DSQRT([XN-1)2%24(YN-J)&x2) © . 00006086
C *ssnxgsax MERE [S LN CUTOFF X322 4xdxsenkdtdnyons 00006099
1SN 0049 TF{NISTN(LN) ,GT..1) GO 7O 3037 . 00006109
ISN 0051 LN=LN-1 o . ’ 00006119
1SN 0052 ' _GN 1D_30% 00006129
ISN 0053 307 XN(LNI=XN~ } 0000613)
ISN 0054 YBN(LN}=YN 0000614
1SN _0055 NSINE(IN)=N : 00006152
ISN 0056 IBN{LN) =1 . 00006141
1SN 0057 JBNILN) =Y . 00006172
ISN 0058 - DFINP(LN)=Q. 00006182
ISN 0059 . I1F(ARC.LT..5) GO TO 308 0000619)
ISN 0061 DFINDP{LN)=1./7 . 00006202
ISN 0082 IF(OENAM,. L T.R} DFIDP{INI==-1,/8 00006210
1SN 0064 308 ACTIS=LSQRT ((XN-XVIN) I%%24{YN-YVN) ) #%2) 00006220
1SN 0065 IF{ARC.LT..5) PERPM({LN)=PERV(M)+ADIS 000056230

1Sy 0067 1F{ARC.GT.,5) PERPN{LMI=PERV(N) +2,%0aDARSIN(ADIS/2,/R) 000062 40




IHN9I4

g1

PAGE 002

1SN 0059 306 CIMTINYE : . N Q0006250
1SN 0070 RETU2N ] 00006260
1SN 2071 .- END . . 00006270
«DPTICNS IN EFFECT2 HAME=  MAIN,OPT=02,LINECNT=57,51ZE=0000K,
A4NoTIOMS_IN EFFECT= SAUPCE.ERCOIC,NOL ISY,NODECK,. 1 OAR,NNMAP,NDEDEY . 10, NOXREF

«STATISTICS® SCURCE STATEMENTS .= 70 ,PROGRAM S12£ =- 1918

. ®STATISTICS*® NO DIAGNOSTICS GEMERATED

Avasss CMN NE CNMPIIATINN txtwss 103X BYTFES_QF CNRE MOY HSED
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bt'D 3¥0914

LEVEL

21.7  JAN T3 ) 0S/360 FQORTRAN H

COMPII SR OPTIONS ~ NAME= MAIN,OPT=02,LINGCNT=57,ST12E=0090K,

DATE

16.175/1154.54

SNYRCELEBCCIC.NILIST,NIDECK,LDAD,NNMAP,NOEDIT 4 1Dy NIXREF

C %8*EVITS 4/28/76%2%3%aDOMANUYS, H. *2x  X3244 %« 00006280

ISN 0002 SUBNUYTINE BNYND 00006290
ISN 0003 IMPLICTIT REAL*B(A-H,0-21), INTEGER®4(I-N) 00006300
ISN 0004 COMMON /A/ ODINT(41,41),X8(200),YB(300),PERP 00006310
1(300),XNOPMI390),YNF2M(300) ,NL : 00006320

ISN 0005 cCu4NN /07 LVSEG(SOD.LN‘NO(SO).XV(SO!.YV(SO),NVFRTX'IHAXI'JVAX 00006330
ISN 0006 COMMAN /€7 NMATCH MATOHILLILLBEG{S0),LENGIS0),KSINZ(S50),PERVISO) 00006340
ISN 0097 COMMON_zaL/ XBN{280),YRY(280},D1STN(230),PERPN(280),DFIDP({280), 00006350
1IBN(28B0),J3N(2380),NSIDE(280)+NLN Q0006360

ISN 0008 CAOMMON /BR/Z AIN(10),8IM(101,CIN(LO)LAIT(I0),BIT(10),CIT{10),PIN(10J0006370
1),DIN010),EIN(1GY,NPIN 00006380

ISN 0009 COMMON /Cr/ AOV(IO).BON(IO).CON(IDD.AOT(10).BOT(10)'COT(lo).POUT(100006390
10),D00N(10},E0QN(10) ,NPAUT - 00005400

ISN 0010 COMMON _/9D/ SRE3091), UP(}OOl.vataoo).OB(aoo) 00006410
ISN 0011 CCMMIN /2% / SBY(280),08N(280) 00006420
1SN 0012 COvMIN /FF/ QL10) 00006430
sy 0013 COMMON_ /6GG/ CHARL,CHARY 00006440
ISN 0014 CNYMIN /AL1Z D(&1,41),5041,41) 00006450
1SN 0015 CCMMNON /827 Ul4l,41),VIi4]1,41) 00006450
1SN 0016 COMYON 783/ KPRINT(4],41) 00006474
ISN 0017 COMMIN /857 SX(280),SY(280),2%X(280),DY(280),UX(280),VY(280), 00006480
1LDX(280),L0Y(280),0X(280),0Y(2801 4NK 00006490

ISN_0018 COMMAN AT/ _FLIN,FLOUT,SPLLFLL,FL2, ITSMAX 000N65Q6
1SN 0019 COMMAN /317 VTBN(2801,VT3{300),VN8N(280),VNB(300),DNDT(300) 00006510
ISN 0020 IF{FLIN.NF.C.} GO TO 105 0000652¢C
ISN 0022 100 _L=1,NL 0000653Q
ISN 0023 og8(L)=0. 0000654C
1SN 0024 SB{LY=0. 00006558
ISN_ 0025 yNS(1)=0, _0000654¢C
1SN 0026 vTB(L)=0. 00006570
ISN 0027 DNDTI(L)=0. 00006580
JEN 0029 ua(li=0. 00N0655C
ISN 0029 100 VA(L)=0. 00006600
ISN 0030 105 00 101 LN=1,NLN 00006610
1SN 0031 YTAN(LN)=0,. " 00006620
1SN 0032 VNBN(LN)=0. 00006630
ISN 0N33 101 OBN{LN)=0, 00006640
JSN 0034 IF{FL1.GE.2} GO TO 591 00006650
ISN 0036 NDB=0 N0N06660
ISN 0037 N18=0 00006670 .
{SN 0038 NPI=NOPIN+] 00006680
ISN 0039 NOQO=NPIUT+ ] 00006690
ISN 0040 NC 500 N=1,MVERTX 20006700
ISN 0041 KS=KSIDE(N) 00006710
ISN 0042 400 FORMAT(® N=',12,* LBEG=',I3," LEND=?'y13,' LNBEG=',13,* LNEND='00006720
1,13) - . 00006730

1SN D043 401 1F{KS.5Q.4.00.KS.FQ.14.,0.KS.EQ,7,0R.KS.EQ.17}) GO ¥O_501 00006740
1SN 0045 TF{KSe€Qe5e¢NReXS5eEQ:15.7ReKSeEQB.0R . KS.EQ.18) Go TO 502 00006750
ISN 00647 G0 TO 500 00006750
1SN.09468 501 NIE=N¢] 000N&710
ISy 0049 IF(NIRLEQ.O) NI1B=N 00005789
1SN 0051 GN TN 500 00006790
ISN_0N5%2 902 NDE=N#+] 20006300

0¢-0



0T')  3I¥N9YY

PAGE 002

1SN 0083 IEIYN2.£0.0) NOR=N 00006810
1Sy 0055 500 CONTINYS . 00006820
ISN 0056 D9 820 N=1,NVERTX . 00006330
1SN 0052 ¥S=¥SINF(N]) 00006840
1SN 0058 IF(X5.50.6.0R.KS.EQ.1) GO TD 621 00206850
ISN 0060 IF(¥$S.€Q.9,NR.KS.EQ.19) GO TO 622 00006860
1SN 0082 60_T2_ 520 - 00006870
ISN 0963 622 IF(XSIDEIN-1).NE.9.AND.XSIDEIN-1).NE.19) N9=0 00006880
ISN 0065 NO=NI+] 00006890
1SN. 0056 IFAN9.6T.1) [ BEGINI=0 00006900
15N 0053 IE(49.6T.1) LNBEG(N) 20 n0006910
1SN 0070 TF(%9.5Q.1) N9R=N 00006920
1SN_0012 LENGINGA) =1 ENN (N} 00006939
ISM 0073 D0 623 ILN=2,NLN 00105940
ISN 0074 IF(PSRPNITLN}+GT.PERPILENDIN})] GO TO 624 00006950
1SN_00.16 623 CONTINUE 00205940
1SN 0077 TUN=TLN4] 00006970
1SN 0078 624 LNEND(M98)=TLN-1 00906930
> 1SM.0079 TE(ILY=1 25T NLH)L_LMENDINGRY =NI N N02062920
ISy 0021 60 TN 520 00007990
1SN 0032 621 LS1=LBEG(N) 00007010
1SN _0023 LE1=LEND(N) 00Q07022
ISN 0034 DO 90 L=LB1,LE] 00057030
ISt 0035  IF(PEPO(L)-PERPN(LNBEGIN)).GT..9) 60 10 91 00907040
1SN 0097 90 L ONTIMUE Q00017050
ISN 0088 91 LBEGINI=L-1 00007050
1SN 039 LEMDIN}=LREGIN)+LNENDIN) -UNSEG(N) 00007070
ISN._0030 A20_CONTINUE 00001982,
1SN 0051 ' TF(FL2.NE.O.) WRITE(6+490) (N,LBEG{NF,LEND(N),LNBEGIN) ,LNEND{N},N=00007990
: 11,NVERTX) 00007100
1SM_0093 LELELIN.NELO.)_GO_TO 591 00207110
1SN 0095 CALL LRANGE(NL,NIB,NIE,PERP,LINR,LINE)} 00007120
ISN 0096 CALL LRANGE(NL,NO3,NOE,PERP,LOUTE, LOUTE) 00007130
1SH QQ97 CALL L CANGEINI N, NIR, NTE,DFRONSI NINBANTINE) 00007140
ISN 0098 CALL LEANGE(NLN,NOE,NOE,PERPN,LNOUTB.LNOUTED 00007150
10 0099 PEDQ=PEOV(NB) 00007160
ISN_Q100 CHARI 1=0TPY(NIF)-pPFOY 000021712
ISy 0101 1S(CHA2L.EQ.N. ) CHARL=CHARL1 00007130
1SN 0103 IF(SL2.NE.1.) GR TO 590 00997190
1SN 0195 WRITEL6,550) L IMR, L IMNE INIMB,LNINF,IOUTS,LQUTELLNGUTR.LNQUTE 00007200
ISN 0196 590 WRITE(6,552) CHARL,PERB 00007210
1SN 0107 552 FORMAT(' CHARL=',F8.4,' PERB IN=',FB8.4) 00007220
1SN 0198 551 FRPMAT('1 1 IN8=",13,% LING=¢,13,* |NINB=*,13,* [NINF=+,13, Q0001230
1* LNUTAR=7,13,* LOUTE=',13,7 LNOUTB=*,[3,* “NQUTE=',13) 00007240
ISN 0109 LIS1=LINEe) 00007250
1S% 0110 L0E 121 OUTEL] 00027253
ISN 0111 LNTE1=LNINE+] 00007270
1SN 0112 LNOS 1=LNDOUTE+1 00007230
1SN _N113 LIS1=t1MN8=1] 00031299
1Sy Oll4 Loal=touTa-1 00007300
1SN 0115 LNISL=LNINS-] 00007310
1€8 0114 IND8 L= NOUT 3= 203072320
TSN 0117 CALL MOSLIP{LIEL,LOR1,NL,0.D0) 00007330
N 1SN n113 CALL NOSLiP{LNEL,LIBL,NL.1.90) 00997349
S Y TSP Y] e CALL_MOSLENILMIEL,LNOBL.NLM.0.00) 00007330

1¢-0



PAGE 003

1T 3dn9ld

ISN 0120 CALL_NISLPNULNOEL.LNIBL,NLN,1.00} 00007360
ISN 0121 CALL OS(NPIN,DIN,AIN,BIN,CIN,DIN,EIN} ~ 00007370
1SN 0122 CHARUL=Q(NPIN1) : 00007330
ISN 0123 CHASUSCHAPULSCHARL 1/CHARL 00907390
1SN 0124 WRITEL6,553) CHARY 00007400
ISN 0125 553 FORMAT(' CHARU=',F8.4) 00097410
ISN 0126 CALL SOND(LINB,LINE,PERS,1.D0,CHARLY,CHARUL,AIN,BIN,CIN,ATT,81T,C100007420

IT. 01N, 1P IN,DIN, ZIN) 00007430
ISN 0127 CALL SAMON{LMINS,LNINE,PERE,1.00,CHARLL,CHARUL(ATH,SIN,CIN,AIT,BITO000T440

1oCIT, 00N, NPIMLOIN,ETN) 00007459
TSN 0123 WRITZ(6,540) ] 00007450
ISM 0129 540 FOPMAT(//,! INLET SUMMARY®,/ /7] 00007470
1SN 0130 WRITE(6,541) (1, PINCT}LAENIT) W BINCE),CIN(I),OINCIIEINIT),AIT(T),B00007480

TIT (I CIT(I =L, NPT} 000107490
ISN 0131 541 FORVAT(' N=',12,% P=*,F6.3,%' AN=*,F8.3,' BN=',F8.3," CN=*, 00007500

1F8.3,' GN=',f8.3," EN=',F8.3,' AT=*,F8.3,*' BT=',Fg.3,' CT=",F8.3) 00007510
TSN 0132 D0 504 N=1,NPD 00007520
1SN 0133 AOMINI=~ARN{NG ' 0000753
1SN 0134 8IN(N)==BON(N] 00007540
1SN 0135 DON(N)==00MIN} 00007550
ISN 0136 504 CON(N)==-CONI{N) 00007560
ISN 0137 CALL 0S (NPOUT,PNUT,AON,3OM,EON, oon,son) 00907570
1SN 0138 CU=-D(NPIUTH+LY 00507580
ISN 0129 PERA=PERV(NNR) 00007590
ISN 0140 OUTL=PERYV(NOE)-PERB - 00007600
1SN 0141 WRTTE (6,554) OUTL,CU.PERD 00007610
1SN 0142 554 FORMAT('  NUTL=',FR.4,"' CUs',FB8.4, PERB=!,F9.4) 00007620
1SN D163 CALL S8NO(LNUTRLLOUTE,PZRE,0,00,0UTL,CU,ADN, BON,CON.ADT,BOT, 00007630

1¢NT, PCUT,NPOYT ,0ON, EON) 00207640
ISN D144 CALL S3NDN(UNDUT2,LNAUTE,PERB,0.D0,JUTL+CUy AON+BON,CON,ADT,B0T, 00007650

16NT, 00T NPNYT L LN, EON) 00007660
TSN D145 wnrr=(6,542) 00007670
ISN 0146 542 FARVMAT(///, QUTLET SUMMARY',///) : ' 00007680
1SN 0147 WRITE «6.%43) £1,P0UT (1), AON(T).BONCT),CONCI),OON(TI,EONIT),ABT(1),00007690

1BGT(11,COT(11,1=1, NPOY 00007700
ISN 0148 543 FOPWAT(' N=',12,' P=',F6.3,' AN=',F8.3,' BN=",F8.3,' CN=',F8.3 00007710

1y ON=¢,F8.3,* FM=*,F8,3,% AT=',F8.3,' BT=',F8.3,* CT=*,FB.3) 00007720
TSN 0149 IF(FL2.NE.1.) GO TO 591 00007730
ISN 0151 WRITE(6,5647) 00007740
ISN 0152 547 FORMAT('1  NO®MALTZED STREAM FUNCT tON AND VELOCITY CCMPONENT BOUNODQO7750

104RY CONDITIONS') 00097760
ISN 0153 WRITE(6,564) (L,SBIL) UBIL) V3(LI,L=2,NL} : 00007770
1SN 0154 544 FORMAT(! _L=?.13,! SB=',F7.3,! UR='.F7.3," VB=',F1.3} 00007780
ISN 0155 WRITE(6,545) 00007790
1SN 0156 545 FNRMAT(*1  NORMALIZED STREAM FUNCTION NORMAL BOUNDARY CONDITIONS'00007300

- 00007810
1SN 0157 WRITE(6,546) (1,SBN(I),DISTN(I),1=2,NLN) 00007820
ISN 0158 546 FORMAT(* LN=*,13,' SBH=',F8.3,' DISTN=',F9.4) 00007830
1SN 0159 591 K=0 00007840
1SN 0150 DN 300 L=1,NLN 00007850
ISN 0151 300 DTSTNIL )=, S={DISTN(L)/CHARL J¢*2 00007860
1SN 0162 DO 505 J=1,J4AX 00007870
1SN 0163 YJ=J 00007880
ISN N16s 70 505 I=1,1MAXI 00007890
ISM.015A5 XI=1 —— 00007900

¢Cc-0




ANNI |4

T

PAGE 004

ISN Q16 1F(ey TMLE0.1.1 GO I0 610 00007910 -
1SN 0158 Ulr, 1=0. 00007320
ISN 0169 S{1.41=.5 00007930
1SN_0170 V(].,J)=0e nNNNNI940.
1SH 0171 0(1,J1=0. 00007950
1SN 0172 610 IFIPOINT(I,J).6T.N.) GO TO 506 0N007960
1SN 0174 KPOIMT (1, 0)=POINT(1,4) 00007970
ISN 0175 E GN TD 505 - : 00007980
1SN 0176 506 [F(POINT(I,J).NE.1.) GO TO 507 00007990
—  ISN.OYT8 __ °  KPCINTII,.J =] 00003902
T ISN 0179 GO.TD 505 00008910
- TSN 0130 507 K=K+l 00008020
TSH_0181 LDX(X)=0 00003930
. ISN 0132 LDY{K)=0 00003040
1SN 0183 DX{(K}=0. nC0030S50
1SM_0184 PY(¥)=0a 00008150
ISN 0185 XD=0. 00008070
ISN 0186 YD=0. 00003080
1SM_01817 LX=COINTLI,. 1) 00008030
1SN o188 PLY=1000.%(POINTI(I,J)=LX) 006G0R100
C #secsx DECULTARTTY #*se2se 00002110

1SN Q0189 LY=PLY+] . o0co8L2Q
ISN 0190 IFILX.6T.0) XD=X3(LX}-XI 06008130
ISN 0192 [FILY.GT.1) YO=YBILY}-YY 00008140
1SN_0194 1FLXD)_508,509,510 00008150
ISN 0195 508 IF{LY.EQ.1) KPNINT([,J)=2 00008160
1SN 0197 . [F(YD.6T.0.) KPOINT(I,J)=6 00008170
1SN _0la9 IELYD. 1T.0.) KPOINT{1,48)=7 00008180
1SN 0201 . GN T2 511 00508190
ISN 0202 509 IF(YD.GT.0.) KOQINT(I,J)=3 00003200
1SN _0204 1E(YO.LT.0.) XPOATNT(1,0)=S. neoas2lo
1SH 02006 GO TD 511 00008220
1SN 0207 510 IF(LY.EQ.1) KPOINT(I.J)=4 novos230
ISN_0209 IELYD.GT.0.). X20INT[ L. J)=8 00008240
1SN N211 IF(YD.LT.0.) KPOINT(I,J}=9 00C08250
1SN 0213 511 IF(LX.EQ.0) GN TOD 512 00008260
ISN._Q218 SX{K1=SR{1L X} 06008210
ISN 0216 DX{K)=DARS(XD) 00008280
1SN 0217 UX{KI=UBILX) 00008290
ISN_D218 LoOXIKI=1lX 00008300
1SN 0219 512 IF(LY.EQ.1} GO TO 505 n00U8310
1SN 0221 SY{X)=SB(LY} 00008320
1SN Q222 OY(X)=DARS(YD]} 00003330
ISN 0223 VY (K)=VB(LY) 00008340
1SN 0224 LOY(K)=LY 00308350
1SN _0225 _505..COMIINUE 00008360
ISN n226 NX=X ¢000N8370
1SN 0227 IF(FL2.ME.1.) G0 TO 592 00008380
ISN_Q229 WRITE(5,548) - 002082330
ISN 0230 S48 FOEMAT({] SWEEP SEQUENTIAL GRID INTERSECTION STREAM FUNCTION 80UQUU08400
INDARY COMDITIONS,//) 00908410

1SN_0211 WRITELA,569) (X, SX{X) DX{X)  SYIK),DY{K) K=1, 00008420
1SN 0232 549 FARMAT{' K=*,13,' SX=',FT7.3,* DX=',F8.4s" SY=',F7,3,* DY=?,F8.4) 00008430
ISN 0233 592 WRITZ(6,350) 00008440
e I1SM 0234 .. SSO_FORMATL!1._ XROINT. . DISTRIAUTIGN',//L//) 0UCO8450

£€Z-0



AGE 005

1SN 0235 CALL DISPLI(KPOINT,55, IMAXT,JMAXs1]) ' - : 00008460
1SN 0236 593 CONTINUE 00008470
ISN 0237 . RETYRN ) 00008480
1SN 0238 END 00008490
*OPTIONS IN EFFECT® NAME=  MATN,CPT=02,LINECNT=57,S12E=0000K,
*OPTICNS IN EFFECT# SAURCE, EBCODIC,NOLIST,NODECK, LOAD ,NOMAP ,NOED T, 1D, NOXREF

®STATISTICS= SOURCE STATEMENTS = 237 LPROGRA™ S[ZE = 6266

*«STATISTICS® NC CIAGNOSTICS GENERATED

€U 3¥09ld

L%

gt e ol

ke sxk END GF COMPILATION *nsxax 59K BYTES OF CORE NOT USED .

%Z-0



LEVEL 21,7 ( JaN 73 ) 0S7360 FORTRAN H

_COMPILFR OPTIONS ~. NAMEa MAIN,OPY=02.1 INFCNY=5T7,S12E=0000X.

DATE ~ 76.175/11.55,02

\ SMURCE,EBCOIC,NALIST,NODECK ,L OAD,NOMAP ,NOEDI T4 10 ,NOXREF
, C C  ®®sEVITS  4/28/ T6o5%«xADOMANUS, H. %&9 X3244 S%2 00008500
1SN 0002 SUSPAUTINE | RANGE(NI NIB,NIE.PERP, 1 INR, L INE) 00008510
1SN 0003 IMPLICIT REAL®*B(A-H,0-Z), INTEGER®*4(I-N) 00008520
ISN 0004 DIMENSION PERP(300) 00308530
. 1SN 0005 e CELMMAN /€7 NMATCH.MATCH{11),18E6{ 5011 ENDISO). KSIDE(S0) PERVIGOL _ 00008540
: : ‘1SM 0nos LINB=0 ) 00008550
ISN N0OT - UINE=0 00006560
1SN 0003 . DO 501 L=2,ML . 00005570
ISN NND9 — IF(PERP(L).LT.PERVINIB).OR.PERP(L)GT.PERV(NIE)) GO TO 601 00306580
Tl 1S4 0011 TFILING.EQ.O} LINB=L 00008590
. 1S%_0013 £00 | TN==t 00.00%600
ISN 0014 601 CONTINUE 0000£610
L/ ISN 0015 RETUIN DON0EL20
(: 1Sk 0016 ___END NO00E613N
ﬂ *0PTIONS IN EFFECT® © NAME= MAIN,OFT=02,LINECNT=57,SI1ZE=0000K,
m *OPTIONS IN EFFECTS SOURCE, EBCDIC,NOLIST.NNDECK. LOAD,NOMAP.NOEDIT, 10, NOXREF
®STATISTICS* SOURCE STATIEMENTS = 15 ,PROGRAM SIZE = 468
N *STATISTICS* NO DIAGNOSTICS GENERATED
! . . .
P) ssecesr END OF COMPILATION ®xsass 115K BYTES OF CORE NOT USED

" 6C-0
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LEVEL 21.7 t JAN T3 ) 0S/360 FORTRAN H

COMPILER OPTICNS - NAME= MAIN,0PT=02,LINECNT=57,S12E=0000K,

DATE 76.175/11.55.04

SOURLE,e8CDIC,NOLIST, NODECK ,LOAD, HOMAP, NOEDIT, ID, NOXREF

L Se¥EVITS 4/28/Te*k*x=%sDAMANIYS, H, =%x&  X3244 *%= 00008640

1SN 0002 SURBNUTINE NOSEIP(LINELLOUTBWNL W) 00008650
1SN 0003 TMPLICIT 2EAL=Q(A-H,0-2), INTEGFER*4(1-N) 000085660
1SN 0004 COMMON /DD/ SB(300),UB(300),VR(300!,08(300) 00008570
1SN 0005 . IF{LOYTB.GT.LINE) GO TO 400 00908680
1SN 0007 DO 401 L=1,L0UTE 00008690
1SN 000e SB(L)=wW 00008709
1SN_0009 UsiL) =0, 00708719
ISN 0N10 401 VR{L)=0, 00108720
ISN 0011 . NLY=NL+1 00008730
ISN 0012 0O 402 L=LINE,NLL 00008739
1SN 0013 SBIL)=wW ] 00008750
1SN 0014 UB(L)=0. . 00008750
1SN _0015 402 VB(L)=0. 00008779
ISN 0016 GO . TQ 403 : 00008730
ISN 0017 400 DO 404 L=LINE,LJUTH 20008730
ISN 0018 SR{L)=wW 00108809
ISN 0019 uB{L)=0. 00008810
1SN 0N20 404 VBIL)=0. 0V008320
ISN 0021 403 CONTINUE 0n0nN8sin
1SN 0022 RE TURN 00008840
ISN 0023 END 00008850

€OPTICNS IN EFFECT2 NAME= MAIN,OPT=02,LINECNT=57,S1ZE=0D00K,

®0OTICNS IN EFFECT® SOQURCE, EBCDIC,NOLIST,NODECK, LOAD,NOMAP,NOEDIT, 1D, NOXREF

$STATISTICS* SOURCE STATSMENTS = 22 +PRIGRAM SIZE = 474

SSTATISTICS® NOD DIAGNOSTICS GENERATED

tsxaae END OF COMPILATION **atcs

115K BYTES OF CORE NOT USED

9¢-0
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LEVEL 21.7 ¢ JaN 73 ) ) NS/360 FCRTRAN H

COMPILER OPTIONS =~ NAME= MAIN,0PT=02,1 INSCNT=57,512E=20000K.

DATE

T6.175/11.55.06

SOURCELERCDIC,NILIST.NDODECK,LNAD,NOMAP,NOEDIT, ID,NOXREF

00008860

C #**EVITS 4/28/T764+*=*#4DOVANUS, H, *%¢ X3244 #a%

— _ISN0002 = SURRAUIINE NOSLPHILINS.LOUTI NL.H) 00205870
1SN 0003 IMPLICIT PEAL®A(A-H,D-2), INTEGER%4(I-NI 0000E889
1SN o0né COMMOM /EE/ SRN{2801,7°%(280) 0000£890
1SN_00as COVAMON /GG/ CHARL,CHARY 00.0Qe300
1SN 0006 COMMON /AA/ XBN{280),YRM(280),DISTN(280),PSRPN(280),DFIDP(280),  0CQ02910

' A L18N(2801,48N(280),NSTDE(280),NLN NNO0EI20

—  ISN@ooT _  JRLLOUTIBLGY.LINE} G0 _I0_405 i 00008930
ISN 0009 DN 406 L=1,LOUTR 00008940
1SN 0010 SIN(LI =W 00008950

TV yswooll 406 CONTINOE 00008940
— 1SN 0012 NL1=NL#1 00008970
o 1SN 0013 : DO 407 L=LINE,NLI 00008230
C ISN_0016 : SauLL sy 00008990
1SN 0315 427 CONTINUE 00009300
= ISN a01% GO Tn 408 00009310
ISN_0017 405 DN_409 1=l INE.1 OUTA 00009220
M ISN 0018 SEN{LI=W 00009330
4 ISN n019 409 CONTINUE 00009740
1SN_2020 408 _CONT.INUE 00009950
1s% 0021 RETUIN 00009050
o ISN 0022 END 00099070
;\J *0PTIONS IN EFFECTs NAME= MAIN,OPT=02,LINECNT=57,S12E=0000Ky
O~ _—_+0°TI0MS IN FEEFCT® SOURCELEBCNIC.NOLISTANONELK, LOADNOMAR NOEDIT, IDNOXREE
#STATISTICS® SOURCE STATEMENTS = 21 ,PROGRAM STZE = 420

#STATISTICS* NO CIAGNOSTICS GENSRATED

sosnsx EMN OF COMPILATION sk g

115K _RYIES QF CQORE NOT UYSED

Lz-0



LTI 3¥NO14

LEVEL

217 ( JAN 73 ) 0S/360 FQORYRAN H

COMPILER OPTIONS = NAME=s MAIN,OPT=02,LINSECNTaS57,S12€E=0000K,

DATE

76-175/11.55.08

SOURCE, EBCDIC,NOLTST, NADECK,,LOAD,NIMAP NOEDIT 410, NOXREF

C ®4&ZVITS 4/2B/T6*exsxaDOMANUS, H. 2%  X3244 #as 00009080

ISN 0002 SUROUTINE OS(NO,P,A.B.C,C,E) 0000909¢
1SN 0003 THPLTCTT CEALAB{A=H,0-2), INTEGER™4(I-N) 0000910C
ISN 0004 DIMENSION PI10Y,A(101,B(101,C(10}.D(10),5(10) 00009110
ISN 0005 COM4Yt /FE/ Q110) 00009120
TSN 0005 NPL='P+1 00009130
“ISN 0007 PIrOLYI=1. 00009140
1SN 0004 Q(11=0IMNTI0.D0,P11),AL1),8(1),C(11,0(L),EL1)]} 00609150
1SN 0009 1FINPI.EQ.1) GO TO 602 ‘ 00009160
1SN 0011 DC 603 N=2,N91 00009170
1SN 0012 603 Q(#1=0(N=-1)+QINT(PIN=11,P (NI, A(NI BINI,CINI,DINI,E(N)) 00009189
TSN 0013 602 CONTINUE nO0ODILIN
1SN 0014 RETUAN 00009200
ISN_0015 ENC 00009210

*OPTICNS IN EFFECT® NAME=  MAIN,OPT=02,LINECNT=57,SI2E=0000%,

*QPTIONS IN EFFECT® STURCE,ERCGIC,NOLIST,NODECK, LOAD,NOMAP, NOEDIT,1D,NOXREF

*STATISTICS* SPURCE STATEMENTS = 14 .PROGRAM ST2E = 764

‘STATIST!CS; NDO DIAGNOSTICS GENERATED

LTI )

END OF COMPILATICON #assex

115K BYTES OF CORE NOT USED

]
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LEVEL 21.7 ( Jay 73 ) 0S/360 FORTRAN H

COMPIICR OPYINONS = N&ME= MAIN.OPT=02,LINECNT=57,S512E=0000%,

76.175/11.55.10

SOU?C‘o-BCOIC'NﬁLIvaNODECK.LOAD.NOMLP,NOEDI?vTDvNOXREF

£ *#4EVITS 4/2R/T6%8%405D0MANUS, H, ®e& X3244 %42 00009220

1SN 9002 . FUNCTION QIMT(PL.P2,ALksB1,C1,L1,E1) 00009230

ISN 0003 IMPLICIT PFEAL®B(A-H,0-Z), INTEGER®4(]~N) 00009240

1SN 0004 QINT=A1#(P24%3=P5®3) /3. +B1*(P2%42-Pla22)/2,+Cla(P2-P]) 00009250

. 1401+ NG {P2+E1)/IP1+E])) 000092260

ISN 0005 © - RETYOH 00009270

IS% .0006 END 000092380

®«0PTIGNS IN EFFECT® NAME= MAIN,OPT=02,L INECNT=57,SI1ZE=DO00K, -

«PTIONS IN SFFECTH SOURCE, FRCOTIC,MOL 1ST,NIDECK 1 OAD NOMAP,NOEDIT 1D, NOXREF

*STATISTICS® SOURCE STATEMENTYS = 5 JPROGRAM SIZE = 518

SSTATISTICS* NO DIAGNDSTICS GENERATED

soecas FNN NE CGUPTIATION ssosss

115K _BYYES QF CORE MNOT USED

6C-D



LEVEL 21.7 ( JAN 73 0S/360 FORTRAN H DATE 76.175/11:55+12

COMPILER NPTICNS - NAME= MAIN,DPT=02,LINECNT=5T7,S12E=0000K,

SCURCE,E8COIC.NILIST,NOEECK, L”AD,NOMAthOEDIYoIDvNOXREF )
C  S2%EVITS  4/28/T76%x&%2x[0OMAMUS, He 269  X3244 %2 00009290

0€-0

ISN 0002 SUS20QUTINE SOND(LINR,LINE,PERB, WeVL +VU,AIN,BIN,CIN,AIT,.BIT, 0009300

' 1CI7,2I8, NPIN,DIN,EIN) 00009310

ISN 0003 IvPLICIT REAL*8(A-H,0-2), INTEGER#*4{I-N} 00009320

ISN 0004 DIVENSION ATN{10).BINC10),CIN(10),A1T(10),BIT{10Y),CIT(10),PINC10} 00009330

1,0110),EINCLIO),CIT{10),FIT(10) 00009340

ISN 0005 CTMUGN JAZ POINTLS41,41),X2(3001,YR{300),PERP 00009350

-n 1(3rn}, xNQI¥I3ND), YNORY(300) ,NL 00009350

pu—— 1SN 0006 Couvny e/ Q(10) 000093 7H

(7‘ _ISN 0007 covMaN /0D/ SB(300).U3(300),v8(300),08(300) : 00009380

ISN 0008 cnvulry /GG/ CHARL.CHARY 00009390

(: ISN 0009 CATA DIT/10%0./,21T7/710%1./ . 00009400

J" ISN 0010 DN 605 L=LINB,INE 00009410

1SN 0011 ES=(PE2P(L)-PERR)/VL 00009420

fT] ISN 0012 SB(LY=w-CINTSIES,ATN,BIN, CIN,DIN,Z IN PIN,NPIN)/VU ’ 0009430

iSN 0013 VN=VELSIES, ATMN,,BINJCIN,SIN,CIN,PIN,NPIN)/VU*CHARL/VL 001009440

1SN 0014 YT=VZLS(ES AT, RIT, CIT,DIT,E1T, PINJNPINI/VURCHARL/VL 00009450

ISN 0015 UB{L)=XNCRMIL) &VN-YNORM{L)1&VT 0000946460

(~\ ISN 0016 605 VB{L)I=YNORMIL I *YN+XKNOEM{L ) *VT 00005470

ISN 0017 RETHAN - 00009480

;.J 1SN 0018 END : 00009490
-S) *DPTYIONS IN EFFECT® NAME= MAIN,DPT=02,LINECNT=57,S12E=0000X,_

«JPTICNS In EFFECT= SOURCELERTDICNOLIST,NODECK, LOAD NOMAP,NDEDIT, ID,NCXREF

£STATISTICS® SOURCE STATEMENTS = 17 ,PROGRAM STZE = 1204

SSTATISTICS® NO DNIAGNCSTICS GENERATED

asex2e END OF COMPILATION #*xsxs 111K BYTES OF CORE NOT USED




I ENUCIEE

’

LEyEL 21.7 ( gan 73 ) 087360 FORTRAN H DATE 76.115/11.55.15
COMPILED OPTIQNS - NAMS= MAIN,OPT= ! = =0000K.
SOURCEERCDICNILIST,NIDECK, LOAD,NOMAP,NOEDIT, 1D, NOXREF .
C  *exEVITS 4/28/T6%%*¥+8eDOMANYS, H, *&& X3244 *%» 00009500
1SN 0002 CUNCTIAN GINMTSIP,A,B.C D FePT NMY 00009510
1SN 0003 [MDLICIT QZAL*8(A-H,D-7), INTS5CR®4(1-N} 00009520
ISN 0004 DIMENSION A(10).B8{10),C(10},90(10),E(10),PT(10} 00009530
ISN_0005 LOMMOY.LFEZ_QLID) 00009540
ISN 0006 NP=MY+ ] L . 00009550
1SN 0007 PT(yPI=1. 00009560
1SN 0009 DO 452 Nz1.MP 00009510
1SN 0009 IFIPLLELPTI(N)) GO TO 453° 00909580
1SN 0011 452 CONTINUE ) 00009590
1SN_0012 453 _QINIS=2{N)+QINT(OT(N),O A(N) BIN) CAINILOINRLE(M}Y 0003272500
1SN 0013 RETURAN 00009610
ISN 0014 ENN 000939420
«OPTINMS IN EFFECT* MAME=  MAIN,OPT=02,LINECNT=57,S1ZE=0000¥%, -

«NPTIONS IN EECECTa

SNUSCE, ERCNIC,NOL IST L NODECK, 1 0ADMNAMAP L, MOEDTIT ,INNDXREF

€STATISTINS*

SOURCE STATEMENTS = 13 ,PROGRAM SI2E = 650

®STATISTICS®

(11 X131

NN DIAGNOSTICS GENSRATED

EMND OF COMPITATION *edhess

11SK BYTES NE £OBE NAT USEN

1€-0.




380914

12D

SR —

LEVEL

21.7 { JAN 73 ) 0S/3560 FORTRAN H

COMPI{ %2 QPTIONS ~ NAME= MAIN,OPT=02,LINSCNT=57,5172E=0000K,

DATE

76.175/11,55.17

SOURCE,EBCCIC+NOLIST,NDDECK,LOAD,NIMAP,NDEDIT, 10, NOXREF

C  *%*EVITS 4728/ T63%x#0xeDTMANUS, H. 2x%x  X3244 2x¢ 00009630

ISN 0002 FUNCTION VELSIS,4:B+CyDeS+P,HP) 00009640
1SN 0003 ’ TMAPLICTIT PEAL*A(A-H,7~2), INTEGER®4(I-N} 00009550
ISN 0004 DIMENSION 4(10),8110),C¢10),2(10),E(10),P(10) 00003560
1SN 0005 NP1=NP+1 Q0099570
1SN 0005 P{NPLI=1. 00009630
ISN 0097 00 506 N=1,N°1 00009530
1SN 0008 0000 IF(S.LFE.PIN)) 62 70 _6n7 00099709
Is* 0010 606 CONTINUE 00009710
1eN 0011 - 607 VELS=A(N)I*S%22+B(N)*S+CINI+D{NI/(5+5(N)) 00903729
1SN 0012 RETURN - 00009730
ISN 0013 END 00009740

«QCTIONS IN EFFECT® NAME= MAIN,QPT=02,L INZCNT=57,51Z2E=0000K,

e30TICNS IN EFFFECTe SOURCE.ERCDIC,NOLIST+NIDECK, LCAD,NOMAP,NOEDIT, ID.NOXREF

$STLTISTICS* SOURCE STATEMENTS = 12 ,PROGRAM SI1ZE = 580

SSTATISTICS* NO DIAGNOSTICS GENERATED

22 222

END OF COMPILATION #xsxex

115K BYTES OF CORE NOT USED

[A %)
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LEVEL 217 { JAN 73

) 057360 FQRTRAN H

COMPILER NPTIONS = NAME=s MAIN,OPT=02,LINFCNY=57,S12E=0000K,

DaTE

76-175/11.55.18

SOURCELEBCOICNOLIST,NIDECK,LDAD,NIMAP ,NOEDIT, 1D, NOXREF

C S#*EVITS 4728/ T6%+ausADDMANUS, H. *%¢ X3244 &*« 00009750

1SN 0002 SURROUTINE _SaNON(iP,1®,PERB. W, VL VU AN.AN,“N.AT,BT,CY.P,NO,DNLEN) 00009160
1SN 0003 IVPLICIT REAL*S(A-H,0-2), INTEGER¥4{I-N) 00009170
1SN D004 DIVINSION AN(10)4AN(1O)CN{10),AT{1U),BTI1D),CTL10) 00009780
1.2010) . CN(LO)EN(10).DT(10).57(10) 00009190

1SN Noos . COMMAN../&87 XAN(280),YRNL28:),D1STN(280),PZRPN(280),DFIDP(280), 00009200
S 115802800 ,J8N(280),NSTDE(280),NLN 00009210
1SN_0005 LCOYMAN_/SE/ SBM(220),0BN(280) 00009220
ISN 0007 LCOMAON /FRZ QL LO) 00009830
ISN 0008 CCvvwIN /GG/ CHARL,CHARU 00009840
ISN_0003 DATA DT/£10204/.51210%1.7 00009350
1SN 9010 DO 610 L=L8,LF 00009860
1SN 0011 ES={PEOPN(L)-PERB)/VL ) 00009270
1SN 9012 SB=W=0INTS{FESa AN BNCN.ONJENyPo NP) /WL 00009830
ISN 0013 BETA=CTISTN(L)/CHARL 00009890
ISN 0014 VT=VELS(ES AT +2T,CT+DT+ET.P,NP})/VURCHARL/VL 00nD099:00
ISM 0015 DVYNDS=0VELDS LSS, AN BN, nn;su;e;upjlyuy(cuARL/vnlt*? 00009910
ISN nOl6 SBN(L)=SB+BETASVTa(1.~-DISTN(L)*DFIDP(L)/ 2, 1 +BETA®%25DVNDS/ 2. 00009920
1SN 0n17 610 CONTINUE 00009930
1SN 0013 RETRN 00009340
ISN 0019 END 00009950

*OPTIONS_IN FFEEECTS®

NAME=_  MATIN,OPY=02,8 INCCNT=57,S122=0000%,

*0PTICNS IN EFFECT®

SOUPCE, EBCOIC,NOLIST,NODECK, LOAD,NOMAP,NOEDIT, ID,NOXREF

«STATISTICS®

SSTAYISTICS™

SOURCE STATEMENTS = - 18 +PROGRAM STZE = 1280

OIAGNQSTICS GENERATED

sssava END OF COMPILATICON sexsts

111K BYTES OF CORE NOT JSED
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LEVEL 21.7 { JAN 73 ) 05/360 FORTRAN K

COMPILER GPTIONS - NAME= MAIN,OPT=02,LINECNT=57,S1ZE=0000K;

DATE 76.175/11.55.20

SOURCE,ERCOICNILIST.NIDECK,LOAD,NIMAP,NDEDIT, ID,NIXREF

C =#sSVITS 4/28/T6ksseaaDOMANUS, H. *%%  X3244 s3% 00009960
ISN 0002 FUNCTION DVELDS(S,A+BsDELP,NP) 00009970
ISN 0003 IMPLICIT REAL®B(A-H,0-2), INTEGEZR*4(I~N]) 00009980
ISN N004 DIVYINSION A(10),8(10),0(10),5(10),P(10) 00009990
1SN 0005 NP1=NP+] 00010900.
1SN 0006 P(NPLY=1. 00010010
ISN 0007 DG 608 N=1,NP1 00010020
1SN_0008 IF(S.LE.P(NI) GO TO_ 609 60010030
1SN 0o0l0 608 C3MTINUE . 00010040
1SN 0011 609 DVELDS=AIN)42.2S+BINI~DINI/ (S+E(N))*%2 00010050
ISN 0012 ~ RETYRM 00010060
1SN 0013 . ~ END 00010070
*OPTIONS IN EFFECT® NAME=  MAIN,OPT=02,L INECNT=57,51ZE=0000K,
®OPTIONS Ty FEFECT* SJUSCE, EBCDIC,NOLIST,NODECK, LOAD,NOMAP,NOEDIT, ID,NOXREF

*STATISTICS* SOURCE STATEMENTS = 12 »PROGRAM SIZE = 5642

*STATISTICS®* NO DIAGNASTICS GENERATED

tssaks END OF CCMPILATICN #exxn¥

‘115K BYTES OF CORE NOT USED
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AP

LEVEL 21.7 { JaN 73 ) 0S/360 FORTRAN H

_COWDIIER OPTIONNS = NAMEs  MAIN,OPT=02, L INECNT=57,S$1Z5=0000K,

DATE 76.175/7/11.55,21

SCURCE,EBCDIC,NOLIST,NODECK,LOAD,NAAP,NOEDIT, 1D, NOXREF

C *4EVITS  &4/28/T76%%52xxDOMANUS, M. €%  X3244 5% 00010080

1SN 0002 SU3SAITINE SITER 00010090
1SN 0993 I¥PLICIT REAL®8{A-H,0~Z), INTEGER*4(I-N} 00010100
ISN 0004 CCMMON /A1/ O(41,61),5(41,41) 00010110
. 1SN_0005 LeuvoN /837 KPOINT(41,411) 00010120
" ISN N906 - C - COMMON /A4/ RELAXyR1,R2,R83,SPSMAX,DTIME,REYNLD,VISCOS, TIMEX,ITMAXS00010130
ISN 0007 . CRYVYIN /A5/-5X(280)1,SY(280),0X(280),0Y(280),UX(280),VY{280), - 00010140
: 1L 0X(280).1 NY{280),0X(280) ,0Y1280),NK 00010150
1SN 0008 T oCoYYAN /D7 LNREGIS0),UNINDISO),XVIS0),YVISON,NVERTX, IMAXT,JMAX 00010160
1SN 0007 CRYUMAN /F/ TMIN(60) . IMAX(E0), JMX 00010170
1SN 0010 COYMNN_ sAR/ EPS,IT 0pololsa
ISN 0011 IT=0 00010190
1SN 0012 72 =0 00010200
1SN 0013 EPS=0. 00010210
ISN 0014 CN 1IN J=2,IMX 00010220
1SN 0015 1B=14IN(J) 00910230
1SN 0016 18=1MAXLJ) 00010240
1SN 0017 DN 70 I=18,1F 00010250
ISN 0018 KP=KPOINTI(,J) 00010260
ISN. 0019 GO..T0 (61462463,62..83.56,60.66,66).0 K 00010270
1SN 0020 G0 To 70 s 00010280
1SN 0021 62 X=X+] 00010290
1SN 0022 _S11=S(1,J] 00010300
1SN 0023 D=(CX(K)+1.)/2. 00010310
ISN 0024 R4=224CX(K)/D 00010320
1SM.Q0285 IF{XP.C0.8) GO TO 6& 00010330
ISN 0027 S{1,J)=P1%S(T,J)+R4*({SX{K)/OX(K)+S5(1+1,J))/D 00010340
1+S(1,J¢11+S{1,J-114R3%0(1,J)) 00010350

1SN 0028 AL 11771 000103560
ISN 0029 63 K=K+¢} 00010370
1SN 0030 §1J=S(1,J) 00010380
. 1SN 00131 P={2Y(X)e] ) /2 00010390
ISN 0032 P4=R2EDY(K)/D 00010400
1SN 0033 [F(X2.€Q.5) G0 TO 65 00010410
ISN 0035 Q(I_.l):Pth(I.nuu.t(Qll-h|l+§(l+l.ll 00010420
1+ {SY(K)/DYIK)+S(T,J=-1)}/D+R32001,J)) 00010430

1SN 0036 G0 Ta T1 : 00010440
1SN_0031 64 S{1,0)=P12S(1 . L)¢RGe=((S{T-1.4)4SXU{K)/DXIKII/D 00010450
1+S01,J¢1)4S(1,J-1)¢R3%0(1,J)) 00010460

ISN 0038 G0 T9 71 : 00010470
1SN_0039 A5 ST, 11=R1*xS{1,3)+R4e(S{1 -], 30¢S[T4+]1,4} 00010480
14(SUT,J+1)+SYIK)/DY(K))/D+R3$0(1,J)) 00010430

1SN 0040 NS IROENA| 00010500
ISN_ 004l A6 _K=¥X+1 00010510
ISN 0042 STJ=S(1,J41 00010520
1SN 0063 DI=(OX(KI+1.3/2. ) 00010530
ISN. 0044 D2=(NY({K)+1.122 . 00010540
1SN 0045 R4=2,%028DX(K)*DY{K]/(DXIK)+DY{K}) 00010550
TSN 00456 IFIKP.S046) SUT,J1=R12S(T,J)+R42((SX(K)/DX{KI*S(I+1,J))/D1 00010550
1 LSY(LKILOY(KYI#S(T,d=1))/02+2320({], )]} 00010510

1SN 0048 IF(XPeS0.7) S{T,J)1=21%S(T,J)+RG*{{SXIKI/OX{KP+S(I+1,J))/D1 00010580
16(STI, J+1I+SY(KI/IY(KYI/524R3%0(T,J)) 00010530

—  ISN 0050 JEIX2.EQ.8). SLLyJ)RLeS (L L) R68((S(I =1, J)eSKLKILOXLK]I/DL 00010600

SE-D
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1 efSY(X)/OY{¥)+SLY, 3~2)}/D2+R3*0 1, ))) 000105619
TSN 0052 TF(XP.S2.9) SI1,J)=RI*S(1,J)+R48((S(I~1,J)+5X(K}/0X{K))/D1 00010629
140S{T+J+11+5YEX)/DYIKY ) /C2+R3%D( T, J)) 00010630
ISN 0054 60 T5 71 00010640
ISN 0055 61 .S1J=5(7,} 00010650
ISN 0056 SUI,J1=01=S(1, JI+R2%(S{I-1,J)#S(I+1,J) 00010560
14S0 1o de1)+SI1,J=1)+R3*0(T, 1) 00010670
ISN 0057 71 EPS=2PS+5335(S1J-5(1,J1) 00010680
ISN 0058 70 CONTIMUE 00010690
__ISN_0059 1T=17e1 00010700
1SN 0040 [F(Z9S.57.COSHAXLAND. IT.LT.ITMAXS] GO TQ 72 00010710
ISN 0062 PETYSN 00010720
15N 0063 £np 00010730
*0PTIONS IN EFFECT* MAMEs  MAIN,OPT=02,LINECNT=57,S1ZE=0000K,
*0PTIONS IN EFFECT®  SOURCE,E8CCIC,NOLIST ,NODECK, LOAD,NOMAP ,NOEDIT,1D,NCX=EF
2STATISTICS* SOURCE STATEMINTS = 62 ,PROGRAM SIZE = 1930

«STATISTICS® NO DIAGNOSTICS GENERATED

wwesxs END OF COMPILATION ass=sx " 95K BYTES OF

CO2E NOT USED
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LEVEL 21.7 ( JEN 73 05/360 FORTPAN H "DATE  76.175/11-55026

COovDTIFD DPTIONS - NAME= MATIM,OPT=02,1INCCNT=57,S125=0000X,

SCURCE,ERCDICNILIST,NOIDECK,LOAD,NI¥APNOEDIT,, 1D, NIXREF

LE-D

£ e2eCSVITS 4/28/T6%+¢easDOMANUS, H. ##2  X324L #2a 00010740

ISN_N002 SURBAUTINE 1TERAT ) 00010750
{SN 0003 IMPLICTY REAL®3(A-H,N=-2), INTEGER*4(I-N) 00010760
ISN 0004 COMMON /A7 POINT(41,41),XB(300),Y8(300),PERP 00010770
_ 10300}, XNORM{300) . YNORM{300) ,NL 00010130
‘ISN 0005 CCMMIN /C/ XVER{100),YTUBES,NGRID- . ‘00010790
1SN 0006 CCUMON /D7 LNREG(SO),LNEND(S0),XVI50},YV(50) NVERTX, IMAXT,JMAX 00010800
1SAU 0007 L CAMAON LB/ MMATCH,MATCHILL),LAEGI50),LENDYS0),KSIDE{S0),PFRYISO} 00010810
1SN 0003 COMUAN /F/7 TMIN(60),IMAX(60), JMX 00110820
1SN 0009 COMMIN ZAA/ XRN(280),YBN(280),DISTN(280),PERPN(280),DFIDP(280), °~ 00010830
118%(280), JAN{280),NSIDE(2801. NI} 00010840

ISN 0010 cuMON /027 $8(300),UR1300),vE(300),08(300} © 00010850
ISN 0011 CCuMON /EE/ SAN(280),0RN(289) 00010860
ISN.0012 CAvMAN_ /GG/_CHARL . CHARU I i 00010870
ISN 0013 COMMON fAL/ N(4ls41),S50%1,41) O - 00010880
1SN 0014 CCMUIN /A27 Ul41l441),V(41.61) . 00010830
ISN Q015 COMMON_/A&L RELAXSR14R2,R3.EPSMAX,DTIME,REYNID,VISCAS, TIMEX,ITTMAXSO0 010300
ISN 0016 CCMMIN /AT/ FLIN,FLOUT,ZPO,FLL, FL2, 1TSHMAX ’ 00010710
ISN 0017 COMMON /R2/ PRESSK(113,R2FL(11},REF.KBLOCX(L]) 00010920
1SN._0018% TIME=0.,. . _ 000310930
ISN 0019 IF(EPSVAXLEQ.O.) EPSMAX=(IMAX]I=2,)18(JMBAX-2.1%3,E-06 00010940
1SN 0021 IF(RIF.EN.1.) REF=EPSMAX/{IMAXI=-2,)/4. . 00010950
1SN 0023 ITFCELINLNELOL) GO TO 150 - 00010960
ISN 0025 MAT=0 . 00010970
1SN 0026 DN 151 N=1,NVERTX : 00010980
1SM_0027 1E(XKSIDE{NMI.NE 6) GO TO 151 : : 00010990
1SN 0029 MAT=MAT+] : 00011000
ISN 00N30 CALL SIDE6(N,MAT) 00011010
1SN 0031 151 CONTINYE . 00011020
ISN 0032 150 CALL SEQUE . . : 00011030
ISN 0033 175=0 ) 00011040
ISN. 0034 IE(RCYMID.EQ.O0L) QREYNID=CHARUAYTURES/VISCOS/NGRIND 00011050
ISN 0036 IF{DTIME.EQ.0.) DTIME=,2/{2.%NGRID/REYNLD+1.1} ' 00011060
ISN 0038 IF(ITSMAX.LEL.0) TTSMAX=1200000/ (IMAXTI=2)1/(JVAX=-21) . 00011079
ISN 0040 40 _ENRUAT(Y _DIIMS=s¢, F7.4,' REYNID=',F15.9,' yISCOS=*,F11,7,* TIME=",00011080
1F8.2) 00011090

1SN 0041 41 FCRMAT{//,' EPSMAX=',El2.4," ITSMAX='419,//) 00011100
— e _ISN 0042 RAz1../{CHARt &2} 00011110
1SN 0043 Ri=1,-RELAX ) . 00011120
ISN 0044 R2=RELAX/4. 00011130
TSN 0045 EPL=10 00011140
1SN 0065 WRITE(6,41) EPSMAX,ITSUAX 00011150
1SN 0047 IFI2ELAX.FEQ.0.) CALL ORSLAX 00011160
15N._0049 KRITE(6.,34) _RELAX 00011170
1SN 0050 WRITE(5,40) DTIME,REYNLD, VISCOS,TIME ‘ 00011180
ISN 0051 34 FORMAT(/,' SOR RELAXATION FACTCR USED=',Fb.4} : 00011190
1S\ _0N52 101 TIMZ=TIMEATIME 00011200
{SN 0053 [TS=1TS+1 00J11210
1SN 0054 CALL SITER : 00011220
TSN_QQSS CALL_VELDLS 00011230
ISY 0055 CaLL 8MDIT . 00011240
ISN 0057 CcaLl SFQUE : 00011250

1SN.0058 CALL TS7c20 - 00011250




LZD 3U09d

PAGE 002
1SN 0059 1F{EPO.LE.EPS¥AX) GO TO 100 00011270
ISN 0061 IF(ITS.GE.ITSYAX) GO T3 100 00011230
ISN 0063 50 FORMAT{® TIME=*,F8.4,' PZLAX=',FS.3,' EPSMAX=',£15.9) 00911290
1Sy 0nse G0 _TO_101 . 02011390
ISN 0055 100 IF(FL2.E.0) GO T8 105 i 0011310
ISN 0067 WRITE(6,911 (L,PERP(L),S34L1,03(L),UB(L),VI(L)+XBIL),YBIL) L=2,KL)10N011320
ISN 0068 91 FORMAT(' {=',13,'PE2°=",F9,4,°58=" ,F9.4,'NB=",F15.%,'UB=*,F9.4,'V0N011330

18=°,F9,4,' XB=',F9.4,°% Yaz',F0_4) 00011340

1SN 0059 WRITE(6,92) (UN,PERPNILN) 4S3H(LN) 4 OBN{LN),XBN(LN) ,YBN(LN),IBN(LN),00011350
VJBHILND  DISTAILNY JLH=2, NLY) 00011350

ISN 0070 92 FCRMAT(* LN=',13,% PERPN=',F3.4,% SBN=',FB8.4,' OBN=',F L5, 4, 0U011270
1' X9N=*',F9.4,* YAN=',79.4," [AN=',[4,' JBN=',I14,' DISTN=',F9.5) 00011330

ISN 0071 105 WRITS(6,35) ITS,z00 009113590
ISN 0072 35 FORMAT(//,' CALCULATION HAS BZEN CNMPLETED WITH NUMBER NF VORTICID00114500
ITY STEOS=',[5,* SP0=',515.3) 09011419

1SN 0073 WRITE(6,40) DTIMZ, REYNLD,VISCOS,TIME .00011420
1SN 0074 WRITE(64+30) 00011430
1SN 0075 30 FOFMAT(')]  U-FIELD") 00011440
ISN 0076 00560 {=2,N1 - 00011450
C #ssews OECULTARITY samoss . 00011460

1SN 0077 IB=XB(L}+.001 : 00011470
1SN 0078 J8zY8 (L) +.001 . . 07011480
1SN 0079 XIR=0FLNAT(T31-XBIL)} 00911330
ISN 0080 YJZ=NELOAT (J3)-YBIL) ‘ ) 00011592
1SN 0081 TF{DSART(x19=*2+YJ6*%2).5T,.0l] GO TQ 560 - 00011519
1SN 0083 IF(POINT(18,JB).NE.-1.] 6O TO 560 : 00011520
1SN 008S S{IB,JB)=S3(L) _ 00011530
1SN 0086 (18, J8)=na(1L) 00011549
1SN 0037 u(1s,JBi=us(t) 00011559
1SN 0038 viIa,98)=va(L} : 00211560
1SN 0089 560 CONTINUE 00911310
ISN 0090 QETURN : 00211530
1SN 0091 END 00011530

#OPTIONS IN SFFECT# NAME= MAIN,OPT=02,LINECNT=57,512E=0000K,

«NPTIONS IN EFFECT* SOURCE, EBCOIC,NOLIST ,NODECK, LOAD,NOMAP,NOEDIT, 1N, NOXREF

aSTATISTICS* SOURCE STATEMENTS = 90 .PROGRAM STZE = 2632

*STATISTICS®

zexesx ENN OF COMPILATION S#ssws

DIAGNOSTICS GENERATED

95K BYTES OF COBE NOT USED
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LEVEL 21.7. ¢ JaN 73 ) ' 0S/7360 FORTRAN H . DATE 76.175/11.55.26

COAMPTLER CPTINNS = NAME= MAIN,N2T=02,1 INSCNT=57,817F=0000%,

SNURCE,,EBCDICNOLIST, NOCSCK L DAD,NIVAP,NOZDIT 4 IC,NOXREF

8E'D 3OS

C ®=*2EVITS 4/28/ T6xeanaxsDNMANUS, H. ®22  X3244 %o 00011600
1SN 002 SUALIYUTINE YELNCS 00011610
1SN 0003 IVOLICIT REAL*A(A-H,0-2), INTEGER=4(I-M]) 00011620
ISN 0004 COMMON /AA/ XBN(280),YBN(280),01STN(230),PERPN(280),DFIDP(280), 00011630
119N(280),JBN(2801,NSIDEL230)NLN 00011640
1S 0005 - COMADN /SE/ SBN(280),08N(280) 00011650
1SN 0006 . COMMAN AL/ D(41,41),5(41,41) : 00011660
1SN_G007 _COMMON /AL _C0INT41441) .XB{300),YBL300),PERP : 00011570
] 103001, XNOIM(300), YRORMT 300 Y ,NL . 00011680
ISN 0008 COMMIN 720/ SR(300),U%(300),V8(390),08(300) 00011690
1SN 0093 COMMIN_ZAS/ SX(280),5Y(230),0X(2801,RY{280),UX(280).VY(280), 00011700
1LDX(280),LOY(280),0X1280),0Y(280),NK 00011710
1SN 0010 COMMIN /F/ IMIN(60),IMAX{60),IMX n0011720
1SN _001) CN¥MON fA3/ KPOINT(41,41) 00011730
ISN 0012 COMUNN /A2/ U(41,41),VI4l,41) 00011740
1SN 0013 . COM4ON /G5G/ CHARL,CHARU 00011750
1840014 X=0 000111750
ISN 0015 DN 170 J=2,JMX . 00011770 !
ISN 0616 I18=1MINM{ J) 00011780
1SN 0017 1E=T4AXCS) - 00011790 ﬁ)
1SN 0018 DO 170 [!=18,1E . ) Co 00011800 w
ISM 0019 KP=KPOIMNT(T,J) ' 00011810 T\
1SN _0020 GO T0 (161,162,163, 164,16%5,162,152,163,164), KP ’ - 000113820
ISN 0021 Gh TO 170 : - 00011830°
1SN 0022 162 K=X+1 00011840
JSN 0023 MAT J)=CHARL®((DX{K}&S(T+Y, })— SXJKllnX(K)l 00011350 ) B
170 +DXIKI P40 1. /DX(K)I=1.02S{1,J)) - 00011860 ) ’ Lo
ISN 0024 IF(KP.SQ.6) GO TO 172 00011870
1SN 0025 1E(XP.SQ.2)_ GO 10 176 : 00011230
1SN 0028 174 ULT,J)=—CHARLE(S(T,9+1)-S(1,0-1)1/2. ) 00011220
1SN 0029 GO TD 170 00011900
1SN 0020 163 K=X+1 . 00011910
ISN 0031 172 UCT 3 =-CHARL* ({SY(K)/OY(KI=DY{KI%S{1,d~1)) 00011920
170140V (KII4(1 =1, /DY (KIS {1,4J)) 00011930
1SN 0032 1E1X2.50.6) G0 T0 170 00011940
ISN 0034 . 1F(XP.ER.8) GO TO 173 00011959
ISN 0036 175 VU1, J)=CHARL®(S{T+1,3)-S(1-1,40)/2% © 00011950
ISN 00137 GO TN 170 00011910
1SN 0038 164 K=K+1 © 00011980 .
1SN 0039 173 VII.J)=CHARL®L(SXI{K) /OXIK)-DXIKI*S(I-1,J)) 00011990
1281 DX IKI V401 a1, /0X(KII2S{T,00) 00012200
1SN 0040 IF(XP.EQ.8) GO TO 170 00012010
1SN 0042 IF(XP.FN.9) GO TO 176 : ) 00012020
1SN Q044 : Go_I0_ 114 00012030
1SN 0045 165 K=X+1 00012040
ISN 0046 176 UL1,))=-CHARL=({DY(KI*S(1,J#1}-SY(K)/DY(K)) - 00012050 .
14y +0YIXKI3+(Y /DY IXY=1.2SCT 0010 00012060
ISN 0047 IF(KP.E0.5) GO T3 175 00012070
ISN 0049 GO 10 170 ) 00012080
1SN..0050, 161 UlLed)z-CHARL®(S{1, 3¢1)=S{1,J=113}/2 . 00012090
ISN 0051 VET JI=CHARLE(SIT+1,0)~ S(x-l.J))/z. 00012100
15N 0052 170 COMTINUE 00012110

1SN 0053 e RETJURN . 000121240




BTy IAMOINS

PaGE 002

00012130

ISN 0054 END

*OPTIONS IN EFFECT* NAME=  MAIN,OPT=02,LINECNT=57,ST12€=0000K,

*OPTICONS IN EFFECT# SOQURCE, ERCDIC,NOLIST,NNDECK, LOAD,NJMAP,NDEDIT, 10, NOXREF

SCURCE STATEMEINTS = 53 ,PROGRAM ST12E = 1362

*STAYISTICS*
aSTATISTICS* NO COIAGNOSTICS GENERATED

*xsxssxs END OF COMPILATION =axessx 103K BYTES 0° CORE NOT USED

0%-0
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LEVEL 21.7 ( JaN

COAMPILER OPTIONS = NAME=

73

05/360 FORTRAN H DATE 76.175/11.55.29

MAIN,OPT=02,L INECNT=52,S12E=0000X,

SOURCE,SBCOIC,NOLIST.NOCECK,LOADINIVARLNOEDIT, 1D, NOXREF

L,C #exTVITS 4728/ To*»x«*xaxDOMANUS, He #%%  X3244 =¥ 00012140
ISN 0002 SURGAUTINE TSYEPQ . 00012150
ISN 0003 JIMPLICIT REAL*8(A-H,D~-Z), INTEGERZ4(1-N} © 00012160
ISN 0004 COvMNN JF/ IMIN(6Q), IMAX(60),JIMX . 000121790
1SN _Q0QS COMMAON_/A/ XKPOINI({41,41) 00012180
"ISN 0006 CCMMNN" 742/ U(41,41),V(41,41) 00012190
ISN 0007 COMUON JAL1/ N(41,4,41),S(41,41) 00012200
1SN 0008 COMMAN A5/ SX(280).SY(280),0X1290),CY({280},U¥(280),.VY(280), 00012210
1LOX(280),LNY(280),0X(280),0Y(280),NK 00012220
ISN 0009 COMMIN /C/ XVERTX(S50),YVERTX{50),YTURES,NG2ID 00012230
1SN_001Q LOMYIN /84/ RELAX,R1,82,23,EPSMAX, DTIME,REYNIO,YISCOS TIMEX,TTMAXS00Q12240
SN 0011 COYMON /AT/ FLIN,FLOUT,EP0,FLL1,FL2, ITSMAX 00012250
1SN 0012 K=0 00012260
1SN 0013 EPD=0 00012270
ISN 0014 DN 270 J=2,4MX 00012280
ISN 0015 18=1IMIN(J) 00012290
1SN _001A 1E=1¥AXLJ) 00012300
ISN 0017 DO 270 I=IR,IFE 00012319
ISN 0018 KP=KPCINTI(I,J) . 00012329
1SN 0019 GO T0 12714272.271,274,271,212,272,276,2741, KP 00012330,
ISN 0020 GO 10 270 - 00012340
ISN 0021 272 X=K+1 00012359
1SN 9022 0r1=0{(1,4) L 00012340
1SN 0023 IE(UWTLJI.LEL0) DUODX=U(T1+1,3120(1+1,J)-U(1,J120(1,J) 000123790
ISN 0025 IF(U(T,J).6T.0.) DUDOX=(U(L,J3%*0(1,4J)-UX{K)*0X{K))/DXIK) 000123890 .
1SN Q027 l1e(xP F0.2) GO YR 209 00012390 .
ISN 0029 IFIXP,.EQ.7) GO TO 297 00012400
ISN 0031 DEL2D=2. %[ {NX(K)/DX(KI+D{T+1,3))/7(1.+0X(K}) 00012410
314 (0Y({KL/DYACI 400 T o =021/ 1 #DY{K)I}=(1 LOXIK) 1 /DY (K} )I®OLT,9)]) 00012420
ISN 0032 GO TO 283 : 00012430
ISN 0033 297 DEL29=2.%( (OX{K)/DX(K)+0(T+1,J))/7(La+DXIK]}]) . 00012440
lef{0(]. . el)e0YIKI/DY{KI)LZ{1 . #DY{K}] 00012459,
1={1./70X(K)*1./DY(K)IEO(],J)) 00012460
ISN 0034 GC 70 281 : 00012470
ISN_Q0Q35 292 DEL2N=2.%{0X{K}/OX(KI+0(T+),J)) /{1 ¢DX({K]}) 00012480
14007,0¢1)+#0( 1, J~13-2.%(1./0X(K)+1.}%0(1,4) 00012490
ISN 0036 280 IF(V(I,J)1.LE.0.) DVROY=V(I,J+1)*0(T,J+1)-V{I, )e0(1,J) ' 00012500
1SN 0038 292 1F(VI(T1,30.GT.0.) DVOOY=V{T, 13%0{1,0)~VIT,J-1)=nNfT, 4=} = 00012510
ISN 0040 IF(KP.EQ.1) 63 TN 291 00612520
ISN 0042 GO 1O 300 00012530
JSN 0043 271 K=K} 00012540
ISN 0044 0tJ=0(17 . 00012550
1SN 0045 TF(ULT,J).L5.0.) DUODX=U(T+1,0)20(1+1,J)-U(1,J)120(1.J) ) 00012560
1SN 0047 IE(UCLJ)aGT.0.) DUOSX=U(T, D80T, Jl=U{T-1,03=001=1,31 00012570
1SN 0049 IF{KP.FQR.1) K=x-1 ' 00012580
1SN 0051 [F(KP.EQ.1} GD TO 280 00012590
ISN 0052 IF(XP.EQ.5) G 10 298§ 00.0126.00.
ISN 0055 DEL20=0(1~-1,J)+0(1+1,3)42.2(QY(KI/DY{KI+O(1,J-1))/ 00012610
Tl 4DY(K) )25 (1a®la/DYIK)IEO(T,I) ’ 00012620
1SAL_0084 60..19..283 _ 00012630
1SN 0057 295 DEL2D=0(T1-1+J) +3{ 141401 42.2(0(],041)40Y{K)/DYIK)}/ 00012640
T{1.#DY{K))I=2.2(1.¢1./DY(K)}2O(T,J) . 00012650
1SN 0058 231 TFRIVELaJ)alE.0.0L OVOOYSY [ Tedal 0Ll )1 )-VI1,2)2200],4} 00012660
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ISN_0060 1F(Y(1,J).6T.0.) DVODY-IV(]yJ)‘O([,Jl-VY(K)‘OY(K))/DY(K) 00012670
1SN 0062 GO TO 300 00012680
ISN 0063 276 K=X+1 00012690
1SN 0064 0fJ=01(1,4) 00012700
1SN 0065 TF{U(1,J).LE.O0.) DUODX= (UX(K)*DX(K)-U(I.J!*D(I JNH/DXIK) 00012710
1SN 0067 TFIULT,J1a6T.00) DUCOX=ULT 31 *0(1,J)=U(I=1,J)%0([=1,J) 00012720
ISN 0069 IF(XP.EQ.4) GN TO 294 00012730
ISN 0071 IF(XP.50.8) GD TOQ 258 00012740
ISN 0073 DEL20=2.%({(N{T-1,J)+0X{KX)/DXI(K)}/(1.4DX(K)}) 00012750
14(CLI, I+ +NY(KF/2Y(KII/ZLL+DY LKD) 00012750
1-(1./CX(K)I+1./DY(K)}*T( 1, J1) 00012770
ISN 0074 G Tn 281 00012780
1SN 0075 298 DEL2D=2,*({N(1-1,J)+OXI(X)/DXIK)II/ (1. +DXtK])) 00012799
1+ (AY(K) /DY (KI+0(1,J-11)7(1.+0Y(K}} 00012800
1-(1./0X(X)#1./7DY(K)I*D(T,0)) 00012810
ISN 0076 283 IF(V(I1,J).15.0.) DVROY=(VY(KI*OY(KI-V(],J)*Qi1,J))/0Y(K) 00012320
1SN 0078 TFIVII,J).6T.0.) G TN 282 00012830
ISN 0080 . GO TO 300 00012840
1SN 00191 294 NEL20=2.2(2(1=1ed) eNXIK)/OXIKI) /1. ¢DX{KI)+O(T, J#2)+0(T,5-1) 00012350
1-2.401.41./70X(K))%D(1,4) 00012869
ISN 0082 GO YO 280 00012370
__ISN 0083 291_0F120=0(1=-1, 1 +0( 141, 0)+0(1,J41)¢0({1,)-1)=4, *O(I.JD 00012280
ISN 0086 300 0(1.,J)=0(1,J)¢DTIME*(DEL20/REYNLD 00012890
1-CUNDX-DVNIY) 00012900
ISN 0085 EPNP=CPN+NDARS (DT J-0(1;54)) 00012910
ISN 0086 270 CONTINUE 00012920
ISN 0087 RETYRN 00012930
1SN 0088 END 00012940
*JPTICONS IN EFFECT® NAME= MAIN,OPT=02,LINECNT=57,SIZE=0000K,
*0PTICONS IN EFFECT= SOURCEyERCCIC,NOLIST,NODECK,LOAD NOMAP,NOZDIT, ID,NOXREF
«STATISTICS®* SOURCE STATEMENYS = 87 . PROGRAM SIZF = 2556

*STATISTICS® NO DISGNOSTICS GENERATED

akesxx EMC OF COMPILATION sxsxax

87K B8YVTES OF CORE NOT USED

[A'An]
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LEVEL 21.7 ( JAN T3} NS/7360 FORTRAN M

COMPILER OPYIONS = NAME= MATN,NPT=02,1INSCNT=57,S17F=0000K,

DATE

76.175/11.55.33

SOURCE.EBCDICINOLIST,NOCECK,LOAD,NO4AP,NOEDIT , 1D, NOXREF

®EEEVITS 4728/ 76%%exsxDOMANIS, H, *e% X3244 *%&x 00012950
1SN 0002 SUSRAMTINE ORFLAX 00012260
ISN 2003 IMPLICIT RSAL*8(A-H,0-2), INTEGER*4({1-N) 00012970
ISN 0004 COMMON /A4/ RELAX,F1l,R2,R3,EPSMAX,DTIME,REYNLD,,VISCOSTIMEX,ITMLXS00012580
I1SN_000S COMUNN 2862 EPS,IT 00012990
"ISN 0006 COMUNN /ALl/ 0O(41,41),5(41,41) . . 00013000
" 1SN 0007 COMMON /D7 LNBEG(50) 4LNEND(SO)«XV(50),YV(50 NVERTX,IMAXI,IMAX - 00013010
1SN 0008 Ri=1a : 00013020
1% 0009 ‘RR=2, T ] 00013030
1SN 0ol0 RELAX=2L ’ 00013040
ISN.O0LL Rlzla.zRL 00013059
ISN 0012 R2=RL/%. QLo124969
1SN 0013 CALL SITER 00013070
ISM 0014 1YL =1T 00013080
ISN 0015 DO 80 J=1,JMAX ’ 00013090
.ISN 0016 D0 80 I=1,IMaXx? 00013100
1S4 90117 80 S{l,J1=.5 00013110
1SN 0018 RELAX=RR 20013120
ISN 0019 Rl=1.-8R 00013130
1SN_0020 R2:=00/6. 00013140
1SN 0021 caLL SITER X e : 000131590
1St 0022 ITRA=1T . 00013140
1SM 0023 DO_100_ J=), IMAX L . 00013170
ISN 0024 © DO 100 I=1.IMAXI] 00013180
ISN 0025 100 S(1,4)=.5 00013190
ISN 0026 AM:=1.5 00013200
ISN 0027 RELAX=1.5 . - 00013210
1SN 0028 Rl==-.5 ! 00013220
1¢8_0029 R2=1.5/4 ) 00013230
ISN 0030 DN 50 x=1,20 00013240
ISN 0031 caLL SITER . 0n013250
1SN 0032 1TM=1T 00N13260
ISN 0033 D0 70 J=1, JMAX 00013270
ISN 0034 00 70 I=1, IMAXI 00013280
1SN_0035 —10_S{1.2)1=.8 00013290
1SN 0036 IFCITR-TITLY 1,1,3 00013300
1SN 0037 1 IFUITR-1TM) 2,4,4 00013310
1SN_0038 2 9R=2,.%RR=-DM 00013320
ISN 0029 IF{RR,GT.2.) RR=2, 00013330
ISN 0041l R1=1.-RR 00013340
1SN 0042 R2=-QR/4 00013350
ISN 0043 RELAX=RP 00013360
ISN D044 catL SITER i 00013370
—— I SN_Q045 118=1T - — 00013380
1SN 0046 DN 60 J=1,JMAX . 00013390
ISN 0N47 o0 60 I=1,IvAX!? 00013400
ISN_0048 60 _S{1,)1=.5 00013410
1SN 0049 4 RL=2V 00013420
1SN 0050 ITL=1TM 00013430
1SN 0051 GO _I0.10 Q00134440
ISN 0052 3 IFEITL=-ITM) 5,7.7 00013450
ISN 0053 S BL=2%2 -0M 00013460
1SN Q0S4

JELRL L TL14) RL=] 00013470
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ISN_0058 R1=1.-R1 000} 3480
1SN 0057 " P2=RL/4. 00013490
1SN 0058 RELAX=RL 00013500
1SN 0059 CeLt SITER 00013510
1SN 0050 ITL=1T 000132520
1SN 0061 D9 90 J=1,.JMAX 00013530
ISN 0062 B0 90 I=1,14aX] 00013540
1SN 0063 90 S(1,J}=.5 00013559
1SN 0064 7 RR=2av 06013560
1SN 0065 ITo=1TM 00013570
ISN 0066 10 RM=(RL+RR) /2. 0L013580
ISN 0087 RELAX=0M 00013590
1SN 0068 Rl=1.-8M 00013600
1SN 0059 R2=R4/4. 00013510
1SN 0070 50 CONTINUE 00013520
1SN 0071 WAITE(6,20) RELAX,IT 00013630
1SN 0072 20 FORMAT(' OPTIMUM QVERRELAXATION FACTOR IS APPROXIMATELY=',F6.4, 00013640

1/7/,* MAXIMUM SOR ITERATIONS=',13}) 00013650
1SN 0073 RETURN 00013669
ISN 0074 END 00013670

«QPTIONS IN EFFECT* MAME=  MATY,00T=02,L INECNT=57,S12E=0000K,

*OPTIONS IN EFFECT SNURCE,EBCDIC,NOLIST,NODZCK, LNAD,NOMAP,NOEDIT, 1D NOXREF

«STATISTICS® SOURCE STATEMENTS = 73 ,PROGRAM SIZE = 1356

€STATISTICS* NO OIAGNASTICS GENSRATED

¥tetss END OF COMPILATION #ssexs

103K BYTES OF CORE NOT USED

%%-0



LEVEL 21.7

( JaN 73 087360 FORTRAN H

COMDI) Ep NPTINNS — NAME= MAIN,DPT=02,1 INECNT=57,S12F=0000K,

DATg 76.&75/11.55.35

2 SOURCE, ‘BCDIC'N"LIST.”OC‘CK.LOAO.NONAP.NOEDIT.!D.NDXRE‘
) € #*EVITS 4/28/T6%%s*%x2DOMANIS, H. ®x%  X3244 w&% 00013630
1SN 0002 SURRAUTINE ANNIT 00013690
1SN 0003 IMPLICIT REALAB(A-H,0~2), INTEGER#4{1.-N} 00013700
ISN 0004 ) COMMAN /D7 LNREGI50) (UNEND(S50), XVI50) s YVEST) yNVERTX s TMAXT o JMAX 00013710
. o ISN 0005 COMMON /E€/ NMATCH.MATCHI11).lREG(S0).1ENO(50}.KSIDELS0),PERVISO) 00013520
o IS8 0006 MAT=0 00013730
o 1SN 0007 DO 20 N=1,MVERTX | 0C013740
oLl 188 0008 KS=KSINE(N) i Q0013350
. 1SN .0009. GN TO (20,243,241 2:6979T99920,2042¢3+2, 2'6'7'7'9)' KS 00013760
- - 1SN DO10 G0 TO 20 : " 00013770
) —  isNoell 2 CALL SIDE2(N) 00013380
ISN 0012 GO TO 20 00013790
a 1SN 0013 3 CALL SIDE3(N) 00013800
<:: 1SN 0014 G0O_10 20 _ Q00013810
ISN 0015 6 MAT=MAT+] 00013820
JKD ISN 0016 CALL SIDE6(N,MAT) 00013830
- 1SN 0017 GO Y0 20 _00013340
r?] ISN 0018 7 Catt SICET(M) 00013850
ISN 0019 60 19 20 00013860
1SN 0020 Q CAlIl SIDFI(N] - _ 00013810
ISN 0021 20 CONTINUE 00013880
1SN 0022 RE TURN 00013890
(—‘ 1SM_0023 END 00013300
.JE» «JPTICNS IN EFFECT# NAME= MAIN,OPT=02,LINECNT=57,SI12€=0000<, )
-45" «OPTIONS IN EFFECT®* SOURCE, EBCDIC,NOLIST,NODECK, LOAD +NOMAP ¢ NOEDIT 104 NOXREF
«STATISYICS

*STATISTICS

* SOURCE STAYEMENTS = 22 _LPROGRAM SI2F = 480

* NO DOIAGNOSTICS GENERATED

*kesxs END

OF COMPILATICN *2sexs L11K BYTES OF CORE NOT USED

s

SH-0
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LEVEL

21.7 ¢ g&N 73 ) NS/7360 FORTRAN H

COMPILER OPTICNS — NAME= MATIN,OPT=02,LINECNT=57,S1ZE=0000K,

DATE 76.175/11.55.36

SOURCZE-EBCOIC,NILIST,NODECK,LOAD.NOMAP,NOEDIT 10, NOXREF

C ateCVITS 4/28/T760s*ex®DOMANUS, H, =*x X3244 **=x 00013910
1SN 0002 SUPRQUTINE STDE2(N) 00013920
ISN 0003 IMCLICIT RELL*2(A~-H,0-2), INTEGER®4(I-N) 00013930
ISN 0004 COMMON JAA/ XBKM(280),YBN(280),0ISTN(280).PERPN(280),0FIDP(2801), 00013940
118M{280), 48M(280),NSIDE(280)1.NLN 000139590
1SN 0005 CCMMAN JEE/ S8N(2B0),08N(280) 00013969
ISN 0006 COUMNN A1/ D(41,61),5(41,41) 00013970
1SN. 0007 COMMON 747 ©IINT(61,41),XP(300),YB(300),PERP 00913980
. 10300),XNORM(300), YNOPM(300) ,NL 00013990
1SN 0008 COM4DON /707 SBI300),URB(300),vR[30n),08(300]) 00014000
TSN 0009 CAMMON /07 LMBEGESO) (LNENDISD )4 XV(50),YVI50) yNVERTX, IMAXI, JMAX 00014010
ISN 0010 : COMMAN /E/ NYATCH,MATCH(L11) ,LBEGISO),LEND(S50),KSIDE(S0).PERV(50) 0uUN14020
1SN 0011 : LB=LREG (M) : C0014039
ISN 0012 LE=LENDIN) 01014049
ISN 0013 IF(LE.LT.tA) GO TO 101 00014050
ISN 0015 IF(L8.LE.1) GO TO 101 00014060
ISN 0017 - JF(LELGT.NLY GO TH 101 00014070
1SN 0019 LNE=LNREG(N) 00014080
ISN 0n20 LNE=LNENMDINY} 00014090
1SN D021 IFLLNP.LE.1) GO TO 101 0N014100
ISN 0023 D0 100 LM=(NR,LNE : 0N014110
ISN 0024 ITF{DISTNILN) NE,O.) OBNILN)=(SBNILN)I=-STTIBNILN), JBN(LN)))/DISTN(LNINNOL14120
ISN 0026 - 100 COMTINUE 00014130
1SN 0027 LN=ULNB+1 00014140
ISN 0028, DO 1S5S0 L=LB,LE 00014150
ISN 0029 PL=PFRP (L) 00014160
1SN 0030 152 PE=PE0ON(LN) 00014170
ISN 0031 - PR=PERPN(LN-1) 00014180
ISN 0032 [F(PE.ZQ.P8) GN TO 153 00014190
ISN 0034 TF(PS.GE.PL.ANDJPL.GEL.PAR) GO TO 151 . 00014200
1SN 0036 ITFL(LNJEQ.tNB+ 1. ANDPL.LT.PBY.ORLLN,EQ.LNE} GO TO 151 ovole2ln
1SN 0033 153 LN={N+] 0N)14220
ISN 0039 GO TO 152 . ., 00014230
ISN 0040 151 OB{L)={(PE-PLI*OBN{LN-1)+(PL-PB)?0OBNILN))I/{PE-PB) 00014240
ISN 0041 150 _CONTINUE - ) 00014250
ISN 0042 101 CONTINUE 00014260
ISN 0043 RETURN 00014270
ISN 0054 [hA 00014289
¢0PTIONS IN EFFECT=® NAME= MAIM,OPT=02,LINECNY=57,S512E=00C0K,
«DPTINNS IN EFFECT=% SOURCE,EBCDIC,NOLIST,NODECK, LOAC ,NOMAP,NOEDIT, I1D,NOXREF
$STATISTICS® SOURCE STATEMENTS = 43 ,PRDGRAM SI2E = 824

*STATISTICS* NO DIAGNOSTICS GENERATYED

EEER L&

END OF COVPILATION #xxesx

111X BYTES COF CORE NOT USED

9%-0 -
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LEVEL

21.7 { JAN 73 ) ] 0S/360 FOQRTRAN H

COMPLILEP OPTIONS = NAME= MAIN.NPT=02,LINECNT=57,S12F=0000K.,

DATE 76.175/11.55.38

c

SNURCELEBCDIC.NNLIST NNDECK,LNAD, kOMAP'NOEDlT'ID'NOXREF

SEREVITS  4/28/ To***aa&kDOMANUS, H. %%  X3244 #e2 00014290
1SN_D002 SUHRROUTINE SINEAI(NY 00014300
ISN 0003 TMPLICIT REAL®S({A-H,D-Z), INTEGER=4{[-N) 00014310
ISN 0004 . CCMMON /AA/ XBN(28Q).YBN(280),0ISTN(280),PSRPNL280),DFIDP(280), 00014320
- LIBN{280),JAN(280).NSINE(280).NLN 00014330
ISV 0005 COMMIN /SE/ SRN{280),J3N(280) " 00014340
ISN 0006 CCMMAN AL/ 0{41,41),5(41,41) 00014350 .
ISN 0007 COMMON /A7 _ODINT(41541).X7(300).Y2(300).PFRO 00014360
103000 XMBAME33D), YNORM{300) 4NL 00014370
ISN 00089 COMMCN /DR / SA(3001,.,UB(300),v8(300).08(300) 00014380
ISN._Q0Q9 COMMIN_ /812 _VISN(280),VTBI300),VHIN(280)2VNB(I00),ONDT (300} 00014390
1S4 0010 COMUIN /D/ LNOEG(S50),LNENDIS0) . XVI50),YV{50) NVERTX,IMAX],JMAX 00014400
ISN 0011 COMMNN /F/ MMATCH,MATCH(11),L3EG(50),LENC(50),KSIDE(50),PERV(50) 00014%10
1SN 09212 {A=IREGIN] 00014520
ISN 0013 LE=LENDIN) 00014430
ISN 0014 UNB=LNREG(N) 00014440
ISN. 0015 LNE=LMENDIN) 00014450
ISN 0016 IF(LNA.LE. 1) GO TO 101 00014+60
ISN 0018 DO 100 LN=ULNS,LNE 00014270
________lSN_Qﬂlﬂ________lnﬂ_MIBNiLNL*LSLLBNLL1LLJENLLNL1_SSNLLLLLLESQBIi2A_ﬂlﬁlﬂilAUJ__________QDQl5180
ISN 0020 LN=LN3+1 00014490
ISN 0021 00 150 L=LA,LE 00014500
. 1SM. 0022 PL=RERP.(L] 00014510,
ISN 0023 152 PE=PERPM(LN) 00014520
ISN 0024 PR=PERPNILN~1) 00014530
ISN 0025 1E(0F . GE.PL L AND.PL . GE.PRY GO TAO 151 00014540
ISN 0027 IFCILN.EQ.LNB+1.AND.PL.LT.PB).OR.LN.EQ,LNE) GO TO 151 © 00014550
ISN 0029 LN=LN+] 00014560
1SXN_0030 G0_T2._152 00014570
ISN 0031 1510 VTBIL)I=((PE~PL)IXVIBN(LN=-1)+(PL-PB)=VTBN{LN))/(PE-PB) 00014580
1SN 0032 US (L) =-YNORM{L)sVTB(L) © 00014590
1SN 0033 VELL JaxMORIMLL Y ey TIR(]) — 000144600
ISN 003% 150 CONTINUE 00014610
ISN 0035 101 COMTINUE 00014620
1SN 0036 BRETURN 00014530
ISN 0037 END 00014640
«23PTIONS IN FEFECT® NAME s MAINSOPT=02, L INCCNT=S7,S12E=0000K,
*IPTIONS IN EFFECT# SOURCE, E8CNIC,NOLIST,NODECK, LOAD NOMAP,NOEDIT, ID,NOXREF
*STATISTICS®* SOURCE STATEMENTS = 36 ,PROGRAM SIZE = 886
_Q(TAYT(T!(‘(Q NO DIAGNOSTICS GENEQATEN

sestsx END OF COMPILATICN sxasss

111K BYTES OF CORE NOT USED

~/
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Nd

LEVEL

21.7

JAN T3 3 ' 05/360 FORTRAN H

COMPILER QOPTIONS - NAME= MAIN,0OPT=92,LINECNT=57,SI1Z€=0000K,

. DATE

76.175/11.55.40

SOURCE+ERCDIC.NALTST,NODECK, LOAD NOMAP, VO‘DITvIOyVOXREF

Ly 38091

C  ***EVITS /75/76'a-¢*-00MANUS. He, #2%  X3244 #as 00014650
ISN 0002 SURBRDUTINFE SIDE6IN,MAT) 00014550
1SN 0003 IMPLICIT REAL*8(A-H, 3 1), TNTEGER#*4(T-N) 00014670
1SN 0906 COMYON /AA/ XRN(280), YBN(ZSO).DISTN(?BO).PFRPN(ZBOI'OFIDP(ZBOD. 00014630
118N(280),J3N(289),8SINE(283),NLN 00014699
ISN 0NO0S COMMGN /€27 $BM2801,08N(230) 00014700
1SN 00936 CovuaN FA1/ N(41,41),5(461,41) 00014710
1SN 0007 COAMMAN /A7 PATHT{41,61),X21300),Y8(300),PERP 00014720
103000, XNORM(300), YNIRM{300) 4NL 00014730
1SH 0008 COMYON /DD/ SRI300),UR(300),VB(300),08(300) 00014740
ISN 0009 COMMAN /D/ LNBFG(50) ,LNENDISO),XVIS0),YVISO) ,NVERTX, IMAXT , JMAK 00014750
ISN 0)10 COMMON' /€7 MMATCH,MATCH(11),LBEGI50),LEND(S0O)},KSIDE(SO),PERV{50} 00014760
1SN 0011 COM“ON 781/ VTARM(280).VTA(300),VNBNI280).VNB(3NN),AINDT (300} 00014770
ISN 0012 COMMIN_/65/ (a2 ,CHARY 00014789
1SN 0213 COMMIN /827 PPFSSKI11),3DFL(L11).REF,KALOACK(L11) 00014790
1S% 0014 COMMON /427 Ul41,41),V(4l,41) 00014800 .
1SN 0015 CCMMNAN /A6 / RELAX,R1,R2,83,EPSMAX,DTIME,REYNLN,VISCOS,TIMEX,JTMAXS00014810
1SN 0015 A=PRESSK(MAT) 00014220
ISN 0017 8=BOFL(MAT) 00014330
1SN 0018 M=MATCH(MAT) 00014840
ISN 0019 LAL=LBEG(N) 00014850
ISN 0020 LEL=LEND(\) 00014860
ISM 0021 LR2=18F5( M) 20014370
ISN 0022 LE2=LEND(Y) 00014880
1SN 0023 LNRL=LNREG(N) 00014890
1SN 0024 LNET=LNEND(N) 00014990
1SN 0025 LNR2=LNPEG(W) 00014910
1SN 0026 LNF2=UNEND (#) 00014920
ISN 0227 9] L1=L81-1 00014930
1SN 0028 D1=CHARL*NSQRT(2.#DISTN(LNB1)) 00014940
ISN 0029 D2=CHARL*DSQRT (2. ‘DISTN(LNSZ)) 00014950
1SN 0020 00 101 L1=LBL,LF] 00014960
1SN 0031 TF(L1.S0.1.B1) VNR(L1)Y==CHARL*(SB(L1+1}-5S8(L1)}} 00014970
ISN 0033 TF(L1.SQ.LEL) VNR(LI)==CHARL*(SB(L1)-SB(L1=-1)) 00014980
ISN 0035 IF{L1.6T LB . AND,L1.LT.LE1) VNB(L))=—CHARL®({S8(L1+1)=-SB(L1l- 1))/2. 00014990
1SN 0037 101 CONTINYE 00015900
1SN 0038 Li=LR1-1 00015010
1SN _0N39 D0 100 LNI=LNAl,LNEL 00015020
ISM 0040 BL=8 00015030
1SN 0041 BR=R 00015040
ISN 0042 L1=t1+} n0J15050
ISN 0043 L2=LE2+181-L1 00015060
1SN 0044 VMR{L2)=~VNR(L1) 00015070
1SN 0045 LN2=LNZ2+LNB1=LN] N0N15080
ISN 0046 IF(VNR{L2).LT.0.) BL=1. 00015090
ISN 0048 IF(VNB(L2).65.0.) BP=1, 00015100
ISN 0050 S1=SCIAN(LNLYLJBN{LNL)) 00015110
1SN 0051 S2=S{IBN{LN2), JBNILN2)) 00015120
1SN 0052 =XMOeM (L1} 00015130
[S* 0053 Y1=Y\N024(4 1) 00015140
1SN 0054 DELT=C1%RP 40249 00015150
ISN €055 VNL=X12U{T8N(LML) o JRNILNL) FeYLaV{IBNILNL) . JBNILNL)) 00015150
1SN _NQ35 YMN2=X12(IBMILNZ) » JBNIN2)I+Y 1=V TBNIIN2), JBN{INZ)) 000151790

]

8%-0
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PAGE 002

6%-0

1SN 0057 31 FORMAT(16) 00015180
1SN 0058 © DYCT=(VN2-yN1)/DELT 00015190
1SN 0059 IFILN1.EQ.LNS]) DNDYI'(VNH(LI*I)-VNB(LI)) 00015200
I1SN_NAsL TEINLLEQ.LNEYL) ONOTI=(VNa(I1)}-VNS(11=1)) 00015210
ISN NC63 TE(LNL L GTLUNRBLLAND.UNLLLTLLNELY DONDT1=(VYNBOL1+1)~UNB(L1-1))/2 00015220

‘la ’ 00015230
1SN 09065 TEAVYNA{L2).1T.0.) GO _TQO 300 00015240
ISN Q067 153 VTe(L1)Y=CHARL/DL1#{S1-SB(LL)) 00015250.

- 1SN G068 VTIB(L2)=-BL*VTR(LL) 00015260
1SN. 0069 DELN=CHARL®A®CNDT 00015270
1SN 0070 DNNYM=(VNT*S(TBN{LNT) , JBN(LNL)) =VNB(L1)208(L1))/D1 00015280
1SN 0071 IF(VTACLLY.LT.0.) GO TO 201 00015290
ISN 0073 IF(L),5Q.081) VvI8(L1-1)=0, 00015300
ISN 2075 OTANT=VTIRILL)I*N3(L1L)-VTB(LLI=-1)*0AR(L1-1) 00015310
1SN 0076 GO T2 202 00015320
1SN 0072 201 1F(11,EQ.LEL) GN_TQ 202 00015330
ISN 0079 DTODT=vTB(LL+1)*0R(LL+1)-VTB{LL)*OB(LL) 00015340
ISN 0080 202 NRILLI=N2(LL)-DTIME*(DNIDN+DTQODT) 00015350
1SN 0081 08:(12)=08(11}=-DELQO 00015360
1SN 0032 GN TO 301 00015370
1SN 0033 300 VTB(L2)=CHARL/D2%(S2-S8(L2)) 00015380
1SN _00%% VIR(L1)==-RR2VIB(L2} 00015390
ISN 0035 DELO=CHARL®AXCNDTL 00015400
ISN 0085 ONONN= (VNB(L1)*CB(L2}-VN2+0O(IBNILN2),JBNILN2)))}/D2 00015410
ISN_0QS8T IE(VIBI111.17.0.0.60 TO 211} 00015420
ISN 0039 IF(L1.SQ.LB1) VIRIL2+1)=0. 00015430
1SN 0091 OTODT=VTBIL2¢1)%0B(L2+1)=-VvTBIL2)*08B(L2) 00015440
1SN 00S2 60._10 212 00015450
1SN 0093 211 IF(L1.EQ.LEL) GO TO 212 00015460
ISN 0095 DTODT=VvY3(L2)¥NR(L2)-VTB(L2-1)=0B(L2~-1) 00015470
1SN 0094 212 09112)=0R112)=NTIMF&(NNADNSOTAOT] 00015480
ISN 0097 QA(LL)=CR{L2)-CELD 00015490
ISN 0098 301 CONTINUE . 00015500
1SN 0039 SP={N24R| €51 +N]1*ACES2)/NEYT 00015510
ISN 0100 SB(L1)}=S8(L1)+REF=(SP-SB(LL)) 00015520
ISN 0101 SR{L2)=58({L1)} 00015530
1SN 0102 SAN(INLI=SBLLY) 00015540
ISN 0103 SAN(LN2)=S8(LY) 00015550
ISN 0104 UB(LL)=XNORM(L1I*VNB(L]) YNORM(LI)#VTB(LI) 00015560
1SN_0105 157 Va1l 1)=YNNIMUL1)ayNA Ll 1)+ XMOYMEL Y IayTRITY) 00015570
ISN 0106 UR(L2)=XNDIM{L2)*VNS(L2)-YNORM(L2)*VTBI(L2) 00015580
ISN 0107 100 VBIL2Y=YNORM{L2)}*VNB(L2)+XNORM(L2)%VTB(L2) 00015590
1SN_0108 190_CNMTINUE . 00015600
ISN 0109 RETURN 00015610
ISN 0110 END 00015620

*OPTIONS IN EFFECTx NAME= MAIN,OPT=02,LINECNT=57,51ZE=0000K;

«0PTICMS IN ECFECT# SOURCE, EACNLIC, MOL ISY NODECK L OADLNOMAP JNREDTIT, I0.NOXREE
«STATISTICS® SCURCE STATEMENTS = 109 +PROGRAM SIZE = 2438
*STATISTICS® NO OIAGNOSTICS GENERATED

anansw CND OF COMPILATION Astgga

BIK_BYTES 0OF CORE MOYT MSED

e e e e s e —— ———
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b2

LEVEL 21.7 ( JAN 73 ) 057360 FORTRAN H

COMPILER OPTICNS - NAMF= MAIN,OPT=02,LIMSCNT=57.S12E=0000K,

DATE

76.175/11.55.43

SOURCE,EBCDIC,NDLTST, VOD‘CK.LOADvNONAPvNGEDIT'IDvNOXREF

06-0

C FEEVITS &4/28/76%%%«saDNMANUS, H. *%x X3244 *2% 00015630
1SN 0002 SUB2OUTINE SI0E7{N) 00015640
1SN 0003 IVPLICIT REAL®8(A~H,0-2), INTEGER=4(I-N]} 00015650
1SN 0004 COVMON /AA/ xaN(zaO).YBN(290).OISTN(280!.PERPN(Z&O).DFIDP(ZSO), 00015660
11aN(220),JBN(280) 4 NSTDE( 280}, NLN ] 00015670
1SN 0005 CC¥MIN /257 SBN(230),3BN(289) 000155680
1SN 0005 CCMMNY J817 O(41y41),S141.41) 00015699
ISN 0007 CoMuaN /A7 POIMNTI41,41),X2(300),YB(300),PERP 00015790
1(300) ,XNORM{370), YNCRM{ 3001 ,NL 00015710
SN 0008 COMVON /DD/ SR{300),U8(300},v3(300),08(300} 00015720
1SN 0009 CCMMOM_/N/ LNASGISN) ,LNENLI50), XVE50) ., YVI50) NVERTX, I MAXT ¢ JMAX 0n015739
1SN 0010 CAMMAN JE7 NUATCH MATCH(1T) (LBEGIS0),LEND(S0) KSIDE(50),PERVISO) 00015740
ISN 0011 TCOMMON /B1/ VTBNI280),VT3(300), VNAN(280),VNB{(300),0ONDT(300) 00015750
1SN 0012 CO¥v¥ N /6G/ CHARL, CHARY 00015760
TSN 0013 LB=LBEG(N) 00015770
ISN 0014 LE=LEND(N) 00015730
ISN 0015 LNR=LNSERLIM) 00015790
ISN 0016 LNE=LNENDIN) 00015800
1SN 0017 IF(LE.NELNLN) GO TO 160 00015810
1S5 0019 SANM(LE+1)=SRN(2) 00015820
ISN 0920 PERON(LE+1)=PERP(NL) 00015830
1SN D021 160 IF(LNR,LELL) GO TO 101 00015840
ISN 0023 SAN(LMR)=S(TBN{LNR) , JAN(LNR)) 00015850
ISN 0024 DO 100 LN=LN8,LNE 00015360
1SN 0025 TF(LN.NZLLNF) SAN{LN+1)=S{IBN(LN+L1), JBN{LN+1}) No0V15870
ISN 0027 D1=2FSPNILNI~PERPN(LN=-1) 00015889
ISN 0n28 CZ=PER°N(LN#I)7PEQPN(LN) ‘00015890
1SN 0029 IF(LNL.5Q.LNR) DLl=PERPN(LNB)-PERV(N) 00015900
ISN_0031 IFILN.EQ.LNE) D2=PECY(N+1)-PERON(LNE) 00015210
1SN 0033 CBNILNI=2./D1/02/7(01+D2)1*((DL+D2)=SBNILM)- DI‘SBN(LNOI)-DZ‘SBN(LN 100015920
1)) *CHARL **2 00015930
1SN 0034 100 VNANILN)=(D?2222%SAN(LN-10— oltazvssh(LNo1)+(01tvz D2=%2)=SBN(LN) ) /500015940
11/92/7(D1+02) sCHARL 00015950
1SN 0035 LN=LN3+ 00015560
ISN 0035 TFILN®,FR.2) LN=3 00015970
ISN 0038 DN 150 L=L8,LE 00015980
1SN 0039 PL=OERP (L) 00015990
1SN 0040 152 PE=PCODA(LN) 00016900
ISN 0041 PR=DERPN(LN-1) . 00016010
TSN 0042 IF(LN.GE.LNE) GO TO 151 00016020
ISN_004% [F({PE.GS.PL) GO TO 151 00016030
1SN 0046 TF{LN.E0.3.0. LN.EQ.NLN) GO TO 151 00016040
ISN 0048 LN=LN+1 00016050
1SN 0949 GQ_IN 152 00016060
ISN 0050 151 IF(PL.SQ.PECP{LA).OR.PLLEQ.PERP{LE)) GO TN 153 00016070
1SM 0052 SBILY=({PE-PL)*SBN(LN-1) +{PL-PB)*SBN(UN))}/(PE~PB) - 00016080
IS4 n0S3 VNRIL)=((PS-PL J®YNEN(IN-~-1)+(PL-PRI*VNAN(LNI)}/(PE~PR) 00016090
1SN 0054 153 OB(LY=((PE-PL)*0BN{LN=1)+(PL-28)20BN{(LN))/(FPE=-P8) 00016100
1S4 0055 US{LY=XNCRV(LIZYNR (L]} - 00016110
1SN Ness VRIL)I=YNOOMIL) *UNR (L) 00016120
1$4 00Qs7? 150 CONTINUE 00016130
ISN 0058 101 COMTINUE 00016140 .
ISN 0059 QETYRM 00016150




PAGE 002

1SN 004D END : i 00016160

EDPTICNS IN EFFECTs NAME=  MAIN,OPT=02,LINECNT=57,S12E=0000K,
*IPTICNS IN EFFECT: SNUPCE,E9CDIC,NOLIST,NODECK, LOAD,NOMAP,NOEDIT,1D,NOXREF

#STATISTICS. SOURCE STATEMENTS = 59 ..PRDGRAM S12E = 1522

€STATISTICS® NO OTIAGNCSTICS GENSRATED

sttves END CF COMPILATION ~asxsos - T . 103K BYTES OF CORE NOT. USED

1$-0
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LEVEL 21.7 t JAN 73 ) 057360 “ORTRAN H

COMPILER OPTIONS - MNAME= MATN,O0PT=02,LINSCNT=57,SIZE=0000K,

DATE

T6e1T75/115545

SJURCELZRCDIC,NOLIST,NODSCK,LOADINOMAP NOEDIT + 1D NOXREF

00016170

1S'D  3Y¥n9ld

€ *&REVITS  4/28/T6%¢a228DIMANUS, H, **&  X3244 *&*
ISN_0002 SURRNUTING STIEQIN) 00016180
1SN 0003 TYPLICIT BEAL*B(A-H,0-Z), INTEGZIR%4(I-N) 00016190
ISN 0004 COMMIN /AB/ XBNI230),YBN(280),0ISTN(280),PERPN{280),DFIDP(280), 00016200
11RN(200), JBNI230), NSTDE(280), NLN 00016210
1SN 0005 COMMON /ES/ S3N(280),08N (230} 00016220
1SN 0006 COVMIN FA1/7 (41,410 ,5{41,41) 00016230
1S% 0007 COMMON /27 DPOINT(41,41),X"(300),Y3(300),PERP 00016240
103001, XNGF 93007, YNORN (3097, NL 00016259

1SN 0008 COM4Ot 7DD/ $S8(1A0),43(3001,V3(300),08(300) 00016260
1SN 0009 : COMADH /07 LNIECI50) LNTNC(500 4 XV(50) . YVI50) NVERTX, IMAXT, JMAX 00016270
1SN 0010 COYAI /E7 NUATCH,MATCH(1 1) ,LBEGI50),LEND(SC)KSIDE(501,PERV(501 00015280
1S% 0011 L3=LBESIN) k 20016290
1SN 0012 IF(L8.£0.0)_50_Y2 150 00016309
1SN 0014 CE=LENA{N) : 00016310
ISN 0915 1F(LE.LT.LB) 6O TO 150 00015329
ISy 0017 LN2=LNOES (M) 00018330
TSN 00183 TFILNALEQ.0J GO TO 150 00016340
1SN 0020 CALL SINE2(N} 00015350
1SN 0021 LNE=U NEND(N) 00016360
1SN 0022 SSAN=0. 00016370
1SN 0023 WEIGHT=0, 00016380
ISN 0024 00 100 LN=LNB,LKE 00016390
1SN 0025 1F(PECON(LN)I-PERPN(LN-11,LT..2) GO TO 100 00016400
1SM 0027 SSEN=SSAN+SLTANILND, JBNILN) }/DISTMILN) 00016410
1SN 0028 WEIAHT=WEIGHT+ 1. /DTSTMILN) 00016420
1SN 0029 100 CPNTINUE 00016430
1SN 0930 SSBN=SSBN/WEIGHT 00016440
1SN 0031 DO 101 LN=LM3,LNE 00016450
1SN 0032 101 SBN(LN}=5S8% 000164560
ISN 0033 D0 102 L=L3,LE 00016470
1SN 0014 102 S8(1)=553N 00016480
1SN 0035 150 CONTINUE 00016490
1SN 0035 RETYRY 00016500
1S 0037 END 00016510

*IPTIONS IN EFFECT# NAME=  MAIN,DPT=02,LINECNT=57,512E=0000K,

*)PTIONS IN EFFECT* SOURCE, ERCOIC,NOLIST, NADECK, LOAD ,NOMAP ,NJEDIT, [D,NOXREF .

AXSTATISTICS* SOURCE STATEMEMTS = 36 ,PROGRAM SIZE = 734

*STATISTICS® NO CIAGNOSTICS GENTRATED

sxaaxx END OF COMPILATION xexsax

111K BYTES OF CORE NOT USED

i.]
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LEYEL 21.7 (¢ gaN 73 ) 0NS7360 FORTRAN H : ’ DATE  76.175/11.55.46

COMPIIFP DPTIONS - NAME= MAIN,0PY=02, LIN‘CMT 57.812520000K,

SOQURCS,E8COIC,NILISTyNIDECK ,LOAD ,NOMAP,NOEDIT, 10y NOXREF

aYn9oly

€5-0

TtS')

. C  #e*EVITS 4/28/7752%ex24DNMANUS, H, *%%  X3244 at2 00016520
1SN 9002 SURRAUTING SEQUE - 20016530
iSN 0003 : CTMPLICTIT REALPB(A-H,0-Z), INTEGZIR*4(I-N} | : 00016540
ISN D004 Caumny yIN/ S8I300),URB(300}:iVR{300),0B(30C) 00016550
1SN 0005 LoV 2457 SX{28D),5Y12590).DX(280), DY(JBF).UXLZEO).VY(ZBO). 00016560
: : - 1LDX{280),L0Y(280),0X(280),0Y(289),NK , 00016570

ISN 0006 . COVYMUDN /F/ IMIN(6D) 4 IMAX(60),IMX : . . ’ 00016580
188 0002 . LOovMON /837 KPOINT (61,6110 : . ' - 000163590
1SN 0008 . K=0 o T " . 00016500
1SN 0009 0N 170 J=2,J4X ’ - 00016610
1Sn.0010Q 18=IMINLI) 00016520
1SN 001l 1eE=1MAxt ) . 00016530
ISN 0012 IF(IR.EQ.0.0.1E.5Q.0) GO T2 170 000156540
ISN 0014 DO 170 1=18,1F 00015650
ISN 0015 IF(XPOINT(!,J).GT.1) GO TO 1T1 ) ) 000168560
ISN 0017 © 6N TO 170 00016670
1SN._0018 121 K=K+l 00016680
ISN 0019 LX=LDX(K) . 00016590
ISy 0020 LY=LDY(K) . . 00016700
188 0021 JIF(I X1 T.2) 60 T0 172 i i 00916710
ISN 0023 OX(K)=ne(Lxl S . : . 00016720
1SN 0024 SX{K)=S8(LX) ’ o ’ . P Q00167130
1SN_0025 - UXLK)=u8 (LX) = : o : 00016740
ISN 0026 172 IF(LY.LT.2) GO YO 170 . . 00016750
1SN 0023 OY(K}=DR(LY) . . 00016760
1SN 0029 SY{K})=SAILY) : : : 00016170
ISN 0030 VY(K)=VRB(LY) . 00016780
ISN 0031 170 COANTINUE . . 00016790
1SN_00132 RETURN . . ) ~000146E£.00
IS 0033 END NO016E10

A0PTIOMNS _IN FEEECT® NAME=  MAIN,OPT=02,1 INECNT=57,S1ZE=0000K,

*OPTIGNS IN EFFECT= SOURCE, EACDIC,NOLIST ,NODSCK,y LOADNOMAPNOEDIT, ID NOXREF

aSTATISTICS® SOURCE STATEMENTS = 32 ,PROGRAM SIZE = 584

ASTATISTICS® NO _DIAGNOSTICS GENERATED

sxasae END OF COMPILATION ¢memax ] 111K BYTES OF CORE NOT USED

#STATISTICS* NO OIAGNOSTICS THIS STEP
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APPENDIX D - Streamline Plotting

To plot the streamlines (S = éonstant) of an EVITS run, a computer
program, B22684.PLOTS.FORT, was developed. The code is designed to use
EVITS4diéc outﬁut‘élong with interactive user supplied inﬁut of streamline
A spacing. The code ié run via TSO ﬁsing the TEKTRONIX #4014 CRT computer
.terminél aﬂd a fuil duplex;.1200 baud liné. fo facilitafe the running of
the PLOTS program, a>LOAD module dataset hasvbeen created and stored on

disc. The LOAD module is named B22684.PLOTS,LOAD,
To obtain the streamline plot:

1) have EVITS disc 6utputAavéilablé on a data set (e.g., S1.DATA),
2) 1log on TSO and assign the EVITS éutput dataset to logical record
unit 9 [i.e., ALLOCbDA(S.DATA)bFILE(FTO9F001)] and

3) execute the PLOTS program (i.e., CALLbPLOTS).
After the load module'ﬁas beeh called, the first two lines of Fig. D.1 appear
on the screen. Eﬁter 0. for a streamline plot. The program provides for
three streamline regions, each with a different spacing. Region 1 is for
dimensibnless streamline values between SBEG and SBEGM. Streamline values are
between SBEGM and SENDM in Region 2 -and between SENDM and SEND in Region 3.
Note: SBEG<SBEGM=-SENDM==SEND. After the 0. value, indicating a streamline
plot, has been senfvto the computer, line 4 appears on the screen, asking for
the SBEG value. After the desired value has been typed in, the computer asks
for the next piecé-of information. This continues until all bounds and
streamiine spaciﬁgs of each region have been input to the computer. After the

spacing in the third region has been sent to the computer, the streamlines are



TZNPNAME ASSUMED AS A MEMBER NANE |
IF TEMPERATURE ENTER 1,STREAM FUNCTION @
gmyge‘ssse .

ENTER SPACING FROM SBEG TO SREGI

ENTER SBEGM (PROBABLY 0.0

gN?ER'SENDN (PROBABLY 1.0)

éﬁgga SPACING FROM SBEGM TO SENDM

.E”SER SEND | |

fggsa SPACING FROM SENDM TO SEND

FIGURE D.1 I PLOTS INTERACTWE INPUT



plotted as in Fig. bf2. In the region and spacing specificatiéﬂ of Fig. D.l;
two péssiblé regions have been'specified: -Region 1, —.05<S<0; with spacingA
.01 (i.e., 1% streamlines in a possible recirculating region) and Region 2,
0<S<1.0, with spacing .05 (i.e., 5% streamlines in fhe main flow). Region 3
does not exist since 1.0<S<1.Q was.spécifiéd.. Figé. D.2, D.3 and D.4 are
-Asﬁteamline plots of examples SAMPLEL, SAMfLEZ'and SAMPLE3, respectively.

The streémiine spacing is 57%.
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FIGURE D.4 : SAMPLE3 STREAMLINES



- APPENDIX E - Listing of PLOTS




'3

R

PLOTS,FORT

340914

PAGE 1
PRESENT DATE 6/29/78 0SK204
io € PROGRAM PLOTS
20 C ] .
30 DIMENSICN Xx1(400),Y1(400),x8(400),YB(400)
40 COMMON /47 XxBN(400),YBN(U0D),5BN(400),IBN(40D),JBN(400),S5Cu1,4l),1
S0 TMAXT s JHAX,NLN E
50 COMMON /837 KPOINT(41,44)
70 REED(9+203) NL,IVMAXI,JMAX,NLN,NVERTX
50 203 FORMAT(SIu) '
90 Q06 FUKMAT(6t12.5)
100 READ(9,2063) (X5(L),YB(L),L=2,NL)
110 READ(9,900) (UBN,PERPN,L=1,NLN)
" 120 READ(9,306) (PERV,N21,NVERTX)
130 READ(9,205) (xBN(L),YBN(L),SBNIL), ITBNCL) »JBN(L),L=2,NLN)
140 READ(9,850) ((®POINT(],J),I=1,1MAX]),J=1,dMAX)
150 250 FUORMAT(2x,3512) )
160 205 FURMAT (4 (2FS5,2,F5.3,212))
170 204 FORMAT(1675,2)
171 WRITE(6,210) :
172 210 FORMAT(' IF TEMPERATURE ENTER 1,STREAM FUNCTIUN 0')
173 READ(S,211) IFLG
174 211 FORMAT(I!)
178 IFC(IFLG, kG, 1) READ(9,906) ((S(1.J),1=1,IMAKI),J=1,JMAX)
1890 IF(IFLG,LEQ,0) READ(9,200) ((S(I1,J),131,1MAX]),J=1,JMAX)
160 200 FORMAT(3E25,18)
200 WRKITE(6,300)
210 300 FURMAT(!' ENTEK 3BEG!)
220 . READ(S5,301) SBEG
230 301 FORMAT(F10,5)
240 WRITE(5,302)
250 302 FORMAT(' ENTER SPACING FROM SBEG TO SBEGM!')
260 READ(5, 301 SPACe]
270 WRITE(b6,308)
280 306 FOURMAT(7V ENTER SBEGM (PROBABLY 0,03 1)
290 READ(S,301) SBREGM
300 WRITE (5,307)
310 307 FORMAT(! ENTER SENOM (PROBABLY 1,0)')
320 REXD(S,30T) SENDF
330 WRITE (6,303)
L) 3§03 FORMAVY(Y ENTER SPACING FRUM SBEGM 10 SENDMT)
350 READ(5,301) SPa(E
350 NRITE(6,300)
370 304 FORMAT(' ENTER SEND!')
350 READ(5,301) SERD
390 nRITE{®,3053) :
400 305 FUORMAT(" ENTER SPACING FRUM SENDM TU SEND ')
410 READ(5,301) SPACE2
az0 CaLL STRIPL
430 XMAXZFLOAT([MAX]=1)
T YHEXSFLOAT(JTax=1)
£S0 IF(yYyMax GE,1,S5*xMax) CALL TITLE(' s$',2,' $',0,' - $',0,6,5,9,75)
EEYY TFTYMax,GE.1.5=xMaXx) Call GRAF(I,, T, 2.73.2YMaXet s, 1., YMAXSL,)
470 IF(YMAX, LT 1,5+xMAX) CALL TITLE(' $',=2,' $',0,' $',0,9,75,6.5)
580

IF(1.59avHax LE xhax) Call GRAF (1., 1., XMAX¢).,10,1.02,/73.%XMAX+],)

PO S



PLOTS FCORT . PAGE 2

3Yn9g

T'3

uog IF(YMAX LT.1,5oXMAX AND .1, S-YMAx GT XMAX) CALL GRAF(1,s1er3,/72.%YM
. 5¢C0 1axelerlorlor YMAX®L,)

Si0 L8=2

Se¢ caLL POLY3

530 OU 100 L=3,NL

5S40 D=SGRT((XBIL)=XB(L=1))a224(YB(L)=YB(L=1))222)

550 IF(DoLT,1,5.,AND L LT ,NL) GO TO 100
"So0 CCESC=1

S70 IF(LLEQ,NLY LE= NL

$80. . MILE~LBel

590 ) Cacl CURVE(XB(LB),YB(LB),M,0)

600 L8=L

610 100 CONTINUE

620 DU ¢ [V =1,5

630 IFCIV,NEL1) GO TO 10S

640 V2,005

650 G0 10 109

650 10S IF(IV.NE,2) GO TO 106

670 V2,995

680 60 10 109

690 106 IF(IV.NEL3) GO TO 107

700 VaSbEL-SPACEL

710 108 V=VeSPACEL

70 IF(v,GE,SBEGM) GO 10O 109

730 GO T0 104

740 107 IF(IV,NE.4) GO TO 110

750 VSSEEGM

T00 111 V=V4SPACE

770 IF(v,GE,SENDM) GO TO 109

780 60 TO 104

790 110 VISENDM

800 11 V=V+3SPACES
810 : IF(v,GT,SEND) GO 70 109

6520 100 wRITE(TG,207) V-
830 207 FURMAT(' vz',F7.,3,/7)

B0 Call STREAR(V,XI,YI,M)

850 IF(MLT,4) GO TO o

B850 20U FORFAT(Y —I=',13," XI",F7.5: YIS, FT.3)
870 3 CONTINUE

880 LE=1

8990 00 101 L=2,M

900 DaSGRT (XTI (LY =XTI{T =132« 2+ (YI(L)=VI (L= ) x22])
910 IF(DOLLT,1,5,4N0O,L,LT,M) GO TO 101

920 TE=CT

9310 IF(LLEQ,M) LEsM

EEY] CMELE-TB+1

950 - JF(LMLLT,d) GO TO 102

Go0 CATL CURVETXTILEBY,YI(LE)Y), LM, D)

970 102 LB=sL

80 TOT CONTTRUT
699 IF(IV.EC.3) GO TO 108

1600 TFUIVVEGTEY GO YO 111
1010 IF(IV.EQ.S) GU TU 112
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1020 109 CONTINUVE
1030 ¢ CONTINUE
1060 CaLi ENDPL(O)
1050 CaLL UONEPL
1000 STUP
1070 END
.1080 C
1050 C ;
1100 SUBROUTINE STREAM(V,X1,Y1,M)
1110 COMRIN sa/ X8N(400),YBN(400),SBN(U00),IBN(400), BN(400:,5(41,41),1
112¢ IMAXI,JMAX,NLN
1130 CUMMON /837 KPOINT(U1,41)
1140 DIMENSICN xL(40C),YL(400),Xx1€400),Y1(400),KR{S0)
1190 Mz 0 ]
-1t C L. .
1170 € KL COUNTS NUMEEK UF POINTS
1180 C
1130 KL=0
12¢0 € POINTS X FGR J LEVEL sastrananrnn
1210 DC 100 J=ti,J™ax
1229 DU 100 Jz2,14axl
1230 TF(RPUINT(I,J),EQ,1) GO TU 102
1240 KP1ZRPOINT (I=1,J)
12590 RPCIKPUINT(L,J)
1260 IF(KP1,£EG,0,0R,KP2,EQ,0) GO TO 101
1270 T IF(kPTANE T ANDKPT  NE B AND  KPTNEL9) GU TD 102
1280 IF(xP2,EQ,2,0%,XP2,EQ,6 ,0R MP2,EQ,7) GO TU t0)
1290 108 &8i=S{I=1,J)«V
1300 A22S(lsJd=v .
1310 1F(a1,67,9,,0R,82,6T7,9,) 50 Tu 100
1320 IFC(AY#*a2),67,0,) GO TO 100
1333 LYSEE AT
1340 YLIKL)ZFLCAT(J)
1350 XUTKL)=FLOAT(I)
1360 IF(al,€EC,0..4ND,A2,EQ.0,) GO TO 100
T370 T XL IR U SFLOAT(T) =285 (A2)Y7 (ABS (AT +ABS (A2))
1380 101 CONTINUE .
T390 TO0U CONTINUE
1400 C POINTS Y FUR I VALUEL axssataaaannk
1470 CO 110 T=71,IYAXT
1420 CO 110 J= 2,JMaAx
1330 TFTRPOINT(I, )L EG.TY GO 70 112
1440 KP{=KPUINT (1,J=1)
TS50 TRP2ERFUINT (I, JY
1460 IF(kP1,£t0,0,0R ,KP2,EQ.0) GO TU 111
1470 TFIKPT  ANE. 3 ENDKPT,NE,B,AND.KPI,NELBY GU TO 112
1480 IF (kP2 ,EQG,5,0R ,KP2,EQ,7,0R,KP2,EQ,9) GO TU 114
1390 ITZAT=S{7,J=T)~V
1509 A225(1,J)-v
TST1U —IF(ET,GT,9,.,0R,Ag.6T.9.7 GJ TU II0
1520 IF(ay+42,6€6,0,) GO TU 110
1530 KL=kl +d
1540 XL(KL)=FLUAT(])

<
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1550 YL(KLI=FLOAT (J)
1560 IF(ALEG, 0, END,R2L,EL,D,) GU TU 110
1570 YL(KL)=FLOAT(J)-2BS(42)/7(aBS(A1)+ABS(A2))
15€0 111 CONTINUE
1590 110 CUNTINUE
1600 KEI=KL+}
10610 C PUINTS BETWEEN SURFACE & INTERNAL

+'3 33094

1620 DU 301 L=s2,nuLN
1630 A2:SBN (L) =V
1640 A3=S(IBN(L),,JBN(L) )=V
1650 IF(a2+a3,66,0,) GG 7O 301
1660 KL=kl +1
1670 z=A2/(43=42)
1680 XU (KLYSxBN(L) ¢Ha (FLOAT(IBN(L) )=XBN(LY)
1690 YL(XL)= YBN(L)ON-(FLUAT(JBN(L))'YBN(L)J
1700 301 CUNTINUE
1710 C
1720 C NKL=TOTAL NUMBER UF LNTERNAL POINTS
1730 C .
1740 NKL=KL
1750 IF(KL,LT,5) GU TO 201
1760 KBsKL ¢}
1770 € POINTS UN SURFACE mesaxaanssnatn
1780 D0 300 L=3,NLN
17990 D=SQRT ((XBN(L)=xXBN(L= 1))'*20(YBN(L) YBN(L=1))#22)
1890 ITF{D,6T,2,T GO 1O 300
1810 AL=SBN(L=1)=V
1820 A2=SBN(L) =V
1830 IF(A1%R22,67,0,) GU 7O 300
1840 IF(a1,tQ, 0..AN0 A2,tQ,0,) GG TO 300
1850 KLsxkL+l
1860 H==AT/TAZ=-21)
1870 XL(XKL)SXBN(L=1)¢He (XBN(L)=XEN(L=1))
18480 YUIRD)EVYBN{L=1) +H* (YBN(LY<YEN(L=1)Y
1890 300 CUNTINUE
1900 hRITET‘OoS) (I, xL (O LD, T=1,K1)
1910 S FORMAT(' I=',13,' XL=',F6,2,' 1YL=',F6,2)
1920 T
1930 C KEND=TOTAL NUMBER OF POINTS
1940 T
1950 KEND=KL
1960 LEY)]
1970 JC=9
1980 THFUINKL LT, Q) GU T0 200
1990 C
2000 C DETERMINE STARTING POINT

- 2010 C
2020 Bol JC=JTT
2030 1F(JC.GT,20) GO TU 201
D] I[P TKS,UE,REND) GU TO Té1
2050 DO 350 Krzwd,XKEND
2080 TFOXUORTYCGELT,Y GO YO 140
2070 350 CONTIAUVE
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161 DU 120 K1=1,NKL

2080
2090 T TFRCTRTT L EQ. T, OR. YL TR L EQ. T, (URXU(RT ) L EG, [RAXT
2100 1.,0R, YL(®K1), ,EQ,JMAX) GJ TO 140 i
2110 NCOUNT=2(
2120 D0 130 Ke=1,NKL
c130 TF(K1,tG.X2) GO T0 13¢C
2140 IF(xL(k2),LT.1,) G0 TO 130
2150 D=SaRTUCRU(r D) =xL(K2) )22+ (YL(K])=YL(K2)I®a2)
2160 IF(D.GE,1,415) GO T0 130
2170 NCUUNTSNCUUNT ¢ )
2180 KR(NCUOUNT ) =K2
— 2190 T30 CUNTTIAUE
220¢ GU.T0 (§40,341), NCOUNT
2210 GG 10 12¢ -
2220 141 TF(SGRI({XL(XR(1))=XL(XR(2))) 22+ (YL(XR(1))=YL(KR(2)))*#2), LT, 1.)
2230 1 60 Tu 149 ] R
22690 120 CONTINUE )
2259 GO 10 160
2260 C
210 C SEQUENCE PUINT FRUM STARTING PUINIT
2289 C . =3
2250 Ta0 T (xL(X1), LT, .0R, YL(K1:.LT,1,) GO TU 142 éh
23C0 MzMel
2310 X1 (M)sxL(K])
2320 YL(rIsYLIKY)
2325 KINT=RT
2330 I=x1(")¢+.01
2340 JEY1(M)s,01
2350 XISFLUAT(I)
2360 YISFLUAT(J)
2370 XMIN2XI=~,01
2380 XEAX=XI+1,01
2399 IF(X1(M) LE, X]) XMIN=X]e]1,01
PLEL) YMINZY]=,01
2410 YMAXZYI¢1,01 .
2629 TFOYT (M) CE.YI) YMINZYI-1,01 ] .
2430 142 xL(k1)=9, ‘ - ’
2deT K1=0
2450 IF(M,EQ,0) GO TO 801
cdol B1=1.,5
2570 C FIND CLOSEST POINT
2560 C
2590 DO 150 K2=1,KEND
2800 IFUXL{RZ) . tu.0,) GU TU 150
2603 IF(XINT GE ,KBI) GO 10 7901
2006 TFTKZ,GE.KB1) GO TO 701
2509 IFCXL(XK2), LT XMIN,OR, XL (K2),GT,XMAX) GC TO- 1S0O
2612 TFOYU(RZ) LT, YMIN OR, YU (¥2).GT.YMAX) GC TU 1S5S0
2614 700 IF(x2,LT ,kBI ,UR,K2,GT NKL) GO TO 701
4280 TFIRINT LU NRLLAND K2, EU,XBIJ GU TU 701
2622 . IF(KINT,EW,KBI AND,X2,EQ,NKL) GU TO 701
262b TF(ABS{FLORT(K2=-KINTY).GY,1.5) GO 10U 150
2640 701 D=SERT((XL(K2)=X1(M))222+(YL(K2)=Y1(M))2r2)
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;—] B . B
, 2650 IF¢D.GT,D1) GO TO 150
2560 BT=0
2670 K12x2
2686 150 CUNTINGE
2690 IF(K1,NEL0) GO TO -140
2100 ~Gu 10 171
2710 160 DU 170 K1={,KEND
3720 “TF(XL(K1).EU.0,) GO 10 170
2730 .. GU Q0 140 : ' .
e740 . 170 CUNTIRUE -
2750 171 IF(M,.LT,d4) GO TU 200 . ;
2760 D=SURT((XI(1)=X1(M))#a2+(YI(1T=YI(M)Ia"2)
2770 IF(D.GT,1.415) GO TO 199
27890 MzMe ) .
n 2799 X1(M)=x11)
2800 Y1(HIEv1(1)
- 2910 GO T0 200 .
D 2820 199 DESORT((X1(3)=XI(HII*#24 (YI(21=YI(M))s2)
c 2830 IF(D.GT,1,415) GO TO 200
2840 M=M¢ |
X 2850 X1(M)=x1(2)
2860 YI(RIEV1()
M 2870 200 CONTINUE
2880 TF(NRL,LT.4) GU 70 201
2890 Ic=0 :
3900 DO 800 I=1,KEND
™M 2910 IF (XLUI).NE,0,) ICZIC+]
- 2920 800 CONTINUE
G 2930 IF(1C.6T.4) GO TO 801
2940 201 CONTINUE '
2950 " RETURN
29560 END
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