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K FIX: A CO31PUTEll PitOGilA31 FOlt TitANSIENT,
TWO DI55ENSIONAL, TWO-FLUID FLOW

TIlllEED: An Extension of the K-FIX Code for
Three-Dimensional Calculations

by

W. C. Ilivard and 31. D. Torrey

ABSTitACT

The transient, two-dimensional, two-fluid code K-FIX has been extended
to perform Gree-dimensional calculations. This capability is achieved by
adding five modification sets of FOllTilAN statements to the basic two-
dimensional ecdc. The modifications are listed and described, and a com-
plete listing of the three-dimensional code is provided, ltesults of an example
problem are provided for verification.

_ _ _ _ _ _ - _ _

I. INTItODUCTION

Analysis of two-phase flow dynamics in reactor safety applications often requires three-
dimensional calculations. Examples of such applications are blowdowns into t he dryw ell contain-
ment or suppression pool and the asymmetric dynamics in the reactor vessel itself.' Also, three-
dimensional calculations often provide a foundation for the deselopment of lower dimensional
models (see Itef.1 for example). To obtain a three dimensional computational capability, we
have extended the transient, two-dimensional, two-tluid code K-FIX' within the framework of
the UPDATE system. FOl! titan statements are added and deleted within the basic two-
dimensional code so that users already famiher with K-FlX will not have to learn a new code.

With the three-dimensional code, referred to as K-FIX(3D), calculations in Cartesian and
cylindrical geometries can be performed. Obstacles built from the computing cells can be
specified within the computing volume. In cylindrical geometry, calculations can be performed in
the full 360 or any angular segment. To enhance the computing efficiency, we implemented a
new cell indexing scheme , hat reduces the time required to de: ermine neighboring cell indexes by
a factor of 5 and the overall computing time by about 15 o. To reduce computing time further,
the viscous stress and heat conduction terms are deleted from the momentum and energy equa-
tions. To facilitate implementation of the three-dimensional update, modifications for writing
and plotting of data on film are segregated from the other changes. Section 11 describes the five
categories of modifications. O ) Changes that relate directly to the field equations. (2) Changes
that relate to input and printed output. (3) Changes that relate to the new indexing procedure.
(4) Changes that relate to removal of viscous and heat conduction terms. (5) Changes that relate
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to writing and plotting of data on film. Detailed modifications for each category are li<ted in Sec.
Ill. UPDATE system notations are used where *lNSEltT, KFIXCC.n means to insert the fol-
lowing statements after statement KFIXCC.n; * DELETE KFISCC.u means to delete statement
KFIXCC.n; and *BEFO!1E, KFIXCC.* means to in ert the following statements before state.
ment KFIXCC.n. The KFIXCC statements refer to those in the ba.ic two-dimensional code
listed in Itef. 2. A simple example problem for serification is given in Sec . IV, and a compiete
listin;; of K-FIX(3D) is given in the Appendix.

II. 310DIFICATIONS TO Tile HASIC CODE

A. Changes to the Field Equations

Alodifications to the basic K-FIX code thmt relate to . haages in ne fiehl equations are
described first. To conserve space, we frequently reference the equation n the K-FIX report
titer. 2) rather than repeat them. The two-dimensional K-FIX code ope ates in .ht ('a-t esi a n
(x,yi and axisymmetric cylindrical (r,z) coordinate systems. The three-dimensional code adds
the ',-direction to the Cartesian system and the azimuthal (6). direction to the cylindrical
system. Computational cells are disunguished along the x- or r-axis by subscript i along t he y- or
z-axis by subscript j, and along the 7.- or c-axis by suh,cript k. The velocity components w,and
w, for the liquid and gas fields in the Z- or c-directions are centered on t he cell face perpendicular
to the Z- or c-directions. similar to the locations of the u and v components (see Fig. I1. There are
no new quantities located at the cell center.

To the right side of the gas continuity equation, Eq. (3.1), is added the aximuthal flux term
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which is evaluated in subroutines MASFG and THGAS. Similarly, to the right side of the siquid
continuity equation, Eq. *3.5), is added

- < (p{} "+1 w[1 > ),, / (r 6$)6t ,

which is evaluated in subroutine MASFL The radial and axial momentum equations are
modified to account for azimuthal fluxes of radial and axial momentum and centrifugal accelera-
tion by adding the following right-side terms to Eqs. (3.9)-(3.12), respectively,
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The momentum flux terms for the gas field are evaluated in subroutines l'GMOMF and
VGMOMF, whereas those for the liquid field are evaluated in .,ubroutines U1310MF and
V1310M F. The centrifugal acceleration terms are evaluated in subroutine TILDE for bot h fields.
The azirauthal momentum equations for each phase are evaluated in subroutine VELS as
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The momentum density quantities denoted by a tilde account for momentum convection and
Coriolis ef fects. The viscous stress elfects are omitted from the three-dimensional code, although
they could be included easily if necessary. The tilde momentum densities are calculated in sub.
routine TILDE as
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The momentum flux terms are calculated in two new subroutu.es WG.TIONIF and WLN10.\1F
for the gas and liquid fields, respectively. During the pressure iteration the specific internal
energies are updated for each field in subroutine IGIL to account for the rate effects of mass,
momemum, and energy exchan z The relative velocity of the fields, which is needed to evaluate
the frictional heating, is calculated in subroutine VRELS and includes the effect of the azimuthal
velocity component. This is the only modit. cation required in Eqs. (3.23) and (3.21). The final
calculation of specific internal energies in subroutine 1('ONV reyuires modifications to Eys.(3.33)
and (3.34) to account for the azimuthal flux of energy densities and the azimuthal contribution
to the pressure work term. The heat conduction and viscous wor;: terms are deleted from the
three-dimensional version as were the viscous stress terms in the momentum equations. Terms
added to the right side of Eq. (3.33) are
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The azimuthal energy density flux terms are evaluated in subroutines SIEGF and SIEl.F for the
gas and liquid fields, respectively. 'Ihe void f raction fluxes for the pressure wi rk terms are
evaluated in subroutine THF.

This completes the changes to the field equations required to extend the basi : code to three
dimensions. In Cartesian coordinates the cell dimension ri o is identified as 6Z. '..' low across the6

axis in cylindrical coordinates is treated as flow around a -igid tube of radius s 6r/2 for radial flux
evaluation of radial momentum. Evaluation of mar ,ad energy Oux for flow across the axis is
handled correctly by the basic algorithm. The 110w pt.turbation associated with the momentum
flux trentment can be diminished by increasing the radial resolution, that is, by reducing 6r.
Figure 2 shows the results of calculations for 6r = 1.0 and 0.5 cm for a single-phase, incompressi-
ble liquid Gow in an axial plane where the fluid enters from the left side with constant velocity
and leaves on the right side. The velocity s ectors originate at the cell centers. The innermost ring
of vector ahows the flow denection around the axis tube. The next ring of vectors shows a more
parallel Dow for br = 0.5 cm.

To improve the convergence of the pressure iteration. we modified the analytic estimate of
dD/dp, evaluated in subroutine BETAS, to aeount for the azimuthal dependence in the con-
titioity equations. The right side of Eq. (121) ir.cludes the term
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Fig. 2.
Flote of an incompressible liquid in the r,6 plane for hr = 1.0 cm (left) and br = 0.5 cm
(right). The flote enters from the left side and leaves on the right side. Results shou inc
diminished effcct of the axis tube treatment forflou across the axis as bris reduced by a fac-
tor of 2.
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and the right side of Eq. (3.22) includes the term

1/2 (6t/r.6$) 0" . k +0?.k+1)+(0?,]. ,-S'.k-1). f1 . 1,], 1,], 1 ,k 1,],

H. Changes to input and Output

Input data specifications that are different from those given for the basic two-dimensional code
are described by card. To retain the card numbers referred to m Iter. 2 new cards that follow card
No. N are denoted as Na-z. lleplacement cards are denoted by the number of the card being
replaced. Whereas the two-dimensional code nominally requires 20 input data cards, the three-
dimensional code nominally requires 38.

Card No.1. lH2, JH2, KH2, .TITYPE (Format 4112)
IH2 = number of cells in the radial direction, im luding two fi'titious columns at the right

and left boundaries.
JH2 = number of cells in the axial direction, including two fictitious rows m the top and

bottom boundaries.
KH2 = number of cells ir. the azimuthal direction, including two fictitious columns at the

fore and aft boundaries.
MTYPE = indicator for specifying the storage device on which the cell data blocks are to be

a, signed; for example, MTYPE = 0 for SCM and MTYPE = 1 for LCM.
Card No. 7. ITC, DR, DZ, DPH (Formet 112, 3F12.0

ITC = 2 for one-dimensional spherical coordinates.
1 for cylindrical coordinates.=

= 0 for Cartesian coordinates.
Oli = 6t(6x), the cell dimension in the radial direction.
DZ = 5z(by), the cell dimension in the axial direct.:m.
DPH = 6c(cZ), the cell dimension in the aximuthal direction.

Card No. Sa. (FLOA(M), M = 1,16) (Format 4F12.o
FLOA(M) = azimuthal coordinates of the flow openings along the bottom, left, top, and

right computing mesh bouedaries, respectively. Coordinates of the openings
must be integral multiples of 6c(6Z). The azimuthal extencion of each opening
is defined by two coordinates, the first of which is the smaller. For example,
the first opening on the bottom boundary of the computing mesh is described
by its inner and outer radial coordinates, FLO(1) and FLO12), and its smaller
and larpr azimuthal coordinates, FLOA(1) and FLOA(2t Note that flow
openings are not permitted in azimuthal planes. Specifications of flow open-
ings are printed with the input data in the following format.

Inflow Openings

Bottom FLO(1) FLOt2) FLO(3) FLO(4)
FLOA(1) FLOA(2; FLOA(3) FLOA(4)

Left FLO(f>) FLO(6) FLOG) FLO(8)
FLOA(T>) FLOA(6) FLOAG) FLOA(8)

6
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Outflow Openings

Top FIAh9) FLO(10) FLO(11) FIXhl2)
FIA)A(9) FLOA(10) FLOA(11) FLOA(12)

Itight FLO(13) FLO(14) FLO(15) FLO(16)
FLOA(13) FLOA(14) FLOA(15) FLOA(16)

Card No. 9. (NSLO!), 31 = 1,6) (Format 4112)
NSL(N1) = free-slip or no. slip bounoary condition flag for rigid walls around the computing

mesh perimeter. Values of 0 for free slip or i for no slip are assigned to the bot-
tom, lef t, top, right, fore, and af t bo mdaries, in that order. The assigned values
are ignored across inflow or outdow openings.

Card No. Ila. (OB01,N), N1 = a,6) (Format 2F12.4)
azimuthal coor ..nate of the fore side (smaller angle) of the obstacle.Olh 5,N ) =

Olh 6,N ) = azimuthal coordinate of the aft side (larger angle) of the obstacle.
Card No. lib. GitAV (Format F12.4)

GilAV = gravitational acceleration in the axial z(y). direction.
Card No.12. U0, VO, WO, PO, THO, TEN 1P0(Format 6F12.4)

This card specifies the uniform initial data used to begin the calculation. Nonuniform initial
values may be specified by modifying the cubroutine SETUP,
CO = initial r: dial velocity of the liquid and gas.
VO = initial axial velocity of the liquid and gas.
WO = initial azimuthal velocity of the liquid and gas.
PO = initial pressure.
THO = initial void fraction.
TEN 1PO = initial temperature of the 1: quid and gas.

Card No.13. UINL, VINL, WINL, PINL, THINL, TEN 1PINL (Format GF12.4)
UINL = radial velocity of the liquid and gas entering the lef t inflow opening along the bot-

tom computing mesh boundary.
VINL = axial velocity of the liquid and gas entering the same opening.
WINL = azimuthal velocity of the liquid and gas antering the same opening.
PINL = pressure of the incoming fluid.
THINL = void fraction.
TEN 1PINL = temperature of the inflowing liquid and gas.

Card No.11. UINR, VINIt, WINR, PINR, THINR, TEN 1PINlt (Format 6F12.4)
UINR = radial velocity of the liquid and gas entering the right inflow opening along the

bottom computing mesh boundary.
VINR = axial velocity of the liquid and gas entering the same opening.
WINR = azimuthal velocity of the liquid and gas entering the same opening.
PINR = pressure of the incoming fluid.
THINH = void fraction.
TEN 1PINR = temperature of the intlowing liquid and gas.

Card No.15. UlNB, VINB, WINB, PIN 2, THINB, TEN 1PINB (Format GF12.4)
UINB = radial velocity of the liquid and gas entering the bottom (lower) inflow openirg

along the lef t computing mesh boundary.
VINB = axial velocity of thc liquid and gas entering the same opening.
WISB = azimuthal velccity of the liquid and gas entering the same opening.
PINB = pressure of the incoming fluid.
THINB = void fraction.
TEN 1PINH = temperature of the indowing liquid and gas.

7
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Card No.16. UINT, VINT, WINT, PINT, THINT, TEN 1 PINT (Format 6F12.4)
UINT = radial velocity of the liquid and gas entering the top (upper) innow opening along

the left computing mesh boundary.
VINT = axial velocity of the liquid and gas entering the san'e opening.
WINT = azimuthal velocity of the lEuid and gas entering the same opening.
PINT = pressure of the incoming Guid.
THINT = void fraction.
TEN 1 PINT = temperature of the indowing liquid and gas.

Card No. 20. IP1, IP2, JP1, JP2, KP1, KP2 (Format 6112)
This card defines the three. dimensional region for printing data. When blank, the entire
computing region I = 1,lH2, J = 1,JH2,and K = 1,KH2 is used.

IPl = starting value of I for printing data.
IP2 = final value of I for printing data.
JP1 starting value of J for printing data.
JP2 = final value of J for printing data.
KP1 = starting value of K for printing data.
KPi = final value of K for printing data.

Card Nos. 20a-e. H! ~ t 0T(L N1), L = 1,12), N1 = 1,f>l (Format 1216)
IJPL0r(L,N1) is the plot control parameter for plots in the (r,z) plane for a constant
azimuthal coordinate specified through the cell index K. IJPl4YF(1,N1) contains the
desired value of K. If K > 0, velocity vector plots are made for the gas, liquid, and mix-
ture. If K = 0, no plots, are made. Five azimuthal planes can be specified. When a con.
tour plot is desired, IJPLUF(L,N1) = 1; otherwise,llP14Yr(L,N1) = 0. Contour plots can
be obtained for the following quantities.
IJPLOT(2,N1) = gas macroscopic density, c'.

(3,11) = liquid macroscopic density, p*.,
(4,.N16 = void fraction, 6.
(T), N1 ) = pressure, p.
(6,N1) = gas temperature, T,.
(7,N1) = liquid temperature, T,.
(8,N1) = saturation temperature, T..
(9,N1) = gas specific internal energy, I,.

(10,N1) = liquid specific internal energy, I,.
( 1 1,'.1 ) = mass exchange rate, (J, - Ja.
(12,N1) = momentum exchange rate, K.

Card Nos. 20f-j. DIKPLUr(L,N1), L = i,12), N1 = 1,T)| (Format 1216)
IKPLOT(L,N1) is the plot control parameter for plots in the (r,c) plane for a constr...t axial
coordinate specified through the cell index J. IKPLOT(1,11) contains the desired value of J.
If J > 0, velocity vector plots are made for the gas, liquid, and mixture. If J = 0, no plots are
made. Five axial planes can be specified. When a contour plot is desired IKPLGf(L,11) = 1;
otherwise, IKPLOF (L,N1) = 0. Contour plots in the (r,c) plane can be obtained for the same
quantities as in the ir,z) plane.

Card Nos. 20k-o. DJKPLOT(L,N1), L = 1,12), N1 = 1.T)| (Format 1216)
JKPLOTf L,51) is the plot control parameter for plots in the (z,c) plane for a constant radial
coordinate specified through the cell index L JKPLOTt 1,.T1) contains the desired value of I.
If I > 0, velocity vector plots are made for the gas, liquid, and mixture. If I = 0, no plots are
made. Five radial planes can be specified. When a contour plot is desired, JKPL0f(L,N1l
= 1; otherwise, JKPl.0T(L,N1) = 0. Contour plots in the (z.c) plane can be obtained for the
same quantities as in the (r,z) plane.

8
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The only modification to the printed data output is to include the a7imuthal velocity compo-
nents for the liquid and gas fields.

C. Improved Procedure for Determination of Neighboring Cell Indexes

The basic two-dimensional code solves a set of two. fluid equations with transport effects. The
complet iinite difference equations given in Ref. 2 for cell u,j) contain numerous references to
variables in neighboring cells. These references require no special consideration in the solution
algorithm if the neighboring cells are all fluid cells. However, if one of the neighboring cells is an
obstacle cell, no values exist for that cell because none have been computed. Subroutine HDitY
sets values for the tangential veloci,y components based on the free-slip or no-slip specification,
but it does not set values for centered quantities because they cat.not be uniquely specified in
many geometries. To obtain values for centered quantities in an obstacle cell, values in an ap-
propriate nearby fluid cell are used. Figure 3 shows the fluid and solid regions around an obstacle
corner cell. Calculation of viscous stress terms in Eq. (3.10) requirts the value of 6 at points A and
H, and in Eq. (3.9), the value of 6 at point C. To obtain values at these points, values in the sur-
rounding four cells are averaged, and in each case cell i+1.j is involved. The value assigned to
6.u is different in each case; for point A,6 .u = 6.g for point H. 6.a = 6u.i, and for point C,i i i

6 .u = 6.u.i. These assignments are made in subroutine INDEX by setting the value of the in-i i

dex (i+1,j) to be (i,j), (i,j +1), and (i+ 1,j + 1), respectively.
The logic by which neighboring cell indexes are assigned values is based on geometric con-

siderations only and, thus, can be done only once at setup time. The basic code does not take ad-
vantage of this fact, but ratner goes through the necessary logic several times each cycle.
Although this is a minor inefficiency for two-dimensional calculations, this is not the case for
three-dimensional calculations. The new procedure developed for use with the THREED update
determines neighboring cell indexes five times faster than is possible with a natural extension af
the basic code logic. This typically results in a 15*o decrease in computer time.

The new procedure adds or subtracts increments to a fluid cell index (i.j.k) in a revised sub-
routine INDEX. The increments are computed at setup time in the new subroutine SETIND and
stored in columns in matrix MFL. Subroutine SETIND is the three-dimensional counterpart of

FLUID

i,j'l i'l,j+l

B C
Fig. 3.

FLUID Fluid and solid regions around an obstacle cor-
'b *b ner cell.

P
A

SOLID
OBSTACLE
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the lonc in the basic code's subroutine INDEX. The number of columns in NIFL s at most equal
to the number of flo;d cells, and the length of the columns (numi er of rows) is equal to the
number of neighbo:ing cells wbore indexes we wish to define. For three-dimensional calculations,
the number of neighh,ning et h is 18. Because many cells have neighbors whose indexes dif fer
from (i,j,k) by the same in rements, the number of columns in the matrix N1FL can be substan-
tially less than the number of fluid cells. 'lo know which column ofincrement, to use with cell
(i,j,k), the column number f. each cell is stored in matrix LFL The integers stored in the LFL
and AIFL matrices are printt I as part of the standard input data.

D. Deletion of Transport Terms

Deletion of the viscous stress, viscous work, and single phase heat conduction terms from the
basic code enhances the computational ef ficiency. For many applications, the ef fects of these
terms are unimportant and, in fact, increase the computational etfort significantly. For problems
in which viscosity and heat conduction are important, this modification, identified as INVIS,
should be omitted. Omission of this modification will restore the two-dimensional viscous and
heat conduction terms, and the appropriate three-dimensional terms can then be added in a
straightforward manner. The modification set INVIS also can be used with the basic code to
simplify two dimen3ional calculations, if desired. This moditication, w hich deletes subroutines
HEATCG, HEATCL IGVS, ILVS, UGVS, ULYS, VGVS, VLYS, VWORKG, and VWORKI,
and all references to them, removes 262 FORTRAN statements, which represent to o of the basic
code.

E, 31c,difications to Film Plotting and Printing

N1odifications to the basic code's routines to provide for plotting and printing of the three-
dimensional data on film are noted collectively by the identifier Fil.N1. No detailed discurion of
these modifications is given because they ins olve only st raightforward, but logically complex, ex.
tensions of the two-dimensional routines. Also, theu routines otten are not appropriate for direct
use at installations other than the Los Alamos Scientific Laboratory. If film output capabilities
are not desired, this modification set can be omitted. In addition, the input data cards 20a-o and
their corresponding READ and WRITE statements can be omitted. The itEAl) and WHITE
statements are included in the modification set INOUT and denoted specilically as * del.ETE
KFIXCC.40 and ' DELETE, KFIXCC.71.

Ill, LISTING OF 310DIFICATIONS

The FOP. TITAN statements for the five modification sets follow their identifying titles
THREED, INOUT, INDEX, INVIS, and FILN1, respectively. The statements are listed in accord
with standard UPDATE notations for in<ertions and deletions. Statement numbers ref erred to as
KFIXCC are as given in the br. sic K-FIX code.'

to
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LASI, Ident fication No I.P=745

*!DJNT THFEE0
*l krixtc.00

kDoB2-2 THREED I

VBl=kB2-1 THREED 2
IB2(JB2=lD2*mB2 THREED 3

*D,kFivCC. 159.161

CALL STA9fil) TbPEED 4

DO 300 K=KS,kL THREED 5
!J=lJ+!NCK THR'50 6
DD 30 0 J = J5, JL THREED 7
IJ=lJ+1NCJ THREED 8
DO 300 l=l5.ll THREED 9
IJ=lJ+1 THREED 10

*D,vFlxCC.180

L=(N-1)*!NCN THREED 11
*B,vFlxCC.187

iPvP=lJ+l+IB2XJ82 THREED 12
IFIFL(IPyP) GE.9) WGIN21=WGINil THPEED 13
IFIFL(IPVP).GE.9) WLIN22=WL(N1) THREED 14

*D.VFlxCC.196
u=(N-1)*INCN THREED 15

*!,KFIXCC.202

JPKP=lJ+182+182XJ82 THREED 16
IFEFLfJPKP).GE.4) WGIN2)=WG(NI) TH9 LED 17
IF(FL(JPVP).GC.9) WL(N2)*WL(N1) iHREED 18

*l.KFlxCC.209
WGIIPJi=WGt!J) THREED 19
WL ( I PJ i = WL ( ! J ) THREED 20

*l,KFlxCC.216

WG(IPJ)=-WG(lJ) THREEG 21
WLilPJ)=-WL(IJ) THREED 22

*l,kFIXCC.223

WL(IJP)= WL(lJ) THREED 23
WGIIJP)* WGIIJ) THREED 24

*l,KFlxCC.230

WG(IJPl=-WG(IJ) THPEED 25
WL ( I JP ) = - WL ( I J i THREED 26

*l,KFlxCC.240

WGilMJ)= WG(lJI THREED 27
WL(IMJ)= WLilJ) THPEED 28

*l,KFixCC.247

WG(IMJ)=-WG(lJ: THPEED 29
WL ( I MJ i = -WL t ! J ) THREED 30

*l kfixCC.256
WGt!JMl= WG(!J) THREED 31
WL(IVM)= WL(IJ) THREED 32

el,KFlxCC.263

WGLIJM)=-WG(!J) THREED 33
WL(IJM)=-WL(IJ) THREED 34

*l,KFlxCC.264

NFLA=FL(IKP) THREED 25
NFL AR=FL ( IPKP) THREED 36
IFINFLA.LT.1) NFLA=1 THREED 37
IF(NFLAR.LT.ll NFLAR=1 THREED 38
GD TD (225,2nS 215.225,225),NrLA THREED 39

205 GO 'O (225,210,210,225,225),NFLAR THREED 40
C THREED 41
C ' REE SLIP WALL AF T THREED 42

11
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C THREED 93
210 VGl!KPs=VGt!J) THREED 99

VL(IkP)=/L(lJ) THREED 95

UG(IKPl=UCilJ) THREED 96
ULtikP)=UL(lJ) THREED 97

GO TO 225 THREED 98

215 GO TO (225,220,220,225,225),NFLAR THREED 99

C THREED 50
C NO SLIP WALL AFT THREED 51

C THREED 52

220 VGtlKH)=-v0(la) THREED 53

VL(!KPl=-VL(IJi THREED 59
UL ( ! KP ) = -UL t ! J ) THREED 55

UGilVPi=-UG(lJ) THREED 56
225 ffLF=FLt!KM) THREED 57

NF LFR=FL ( IPKM ) THREED 58

IF(NFLF.LT.1) NFLF=1 THREED 59
IF(NFLFR.LT.ll NFLFR=1 THREED 60
GO TO(250,230,290 250,250),NFLF THREEU ol

230 GO TO ( 250,235,235,250,250 ) ,NFLFR THREED 62
C THREED 63
C FREE SLIP WALL FORE THREED 69
C THREED 65

235 VG(IKM)=VGi!J' THREED 66
VL!!KM)=VL(!J) THREED 67
UGilVMl=UGilJ) THREED 68
UL t l XM ) *UL ( l J ) THREED 69
GO 10 250 THREED 70

290 GO TO (250,295,295,250,250),NFLFR THREED 71
C THPEED 72
C NO SLIP WALL FORE THREED 72
C THREED 79

295 VGilKM)*-VG(!J) THREED 75
VL ( I KM ) = -VL ( I J ) THREED 76
UGtlKM)=-UG(!J) THREED 77
UL ( ! KM l = -Ul l ! J I THREED 78

250 CONTINUE THREED 79
300 CONT INUE THREED 80

*D,kFlXCC.276,278

CALL START (1) THREED 81
DO 10 K*KS,KL THREED 82
IJ=lJ+1NCK THREED 83
DO 10 J 3 JS . JL THREED 89
IJ=lJ+!NCJ THREED 85
DO 10 !=IS,ll THREED 86
IJ=lJ+1 THREED 87

*D KFlXCC.271
DIMENSION CS(7) THREED 88

'!.kFIXCC.289
AF T = l . THREED 89
FORE =1. THREED 90

'l,KFlxCC.288

NFLA=FL(ikP1 THREED 91
IFINFLA.EO.0) NFLA=1 THPEED 92
NFL F = F'. l l KM I THREED 93
IFINFLF.EO.0) NFLF=1 THREED 99

*D,KFIXCC.29'
8 GO 70 (13,II,ll,13,ll),NFLA THREED 95
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11 AFT =0. THREEO 96
13 GO TO ( 17,15,15,17,15 ) ,NFLF THPEED 97
15 FORE =0. THREED 98
17 IF(TH5F(IJ).EO.1) GO TO 9 THREED 99

*I,KFlxCC.301

3*0.5'((TH(lJ)+TH(lJA))* AFT-((H(lJ)+TH(lJF))* FORE)*DTCRCPH(ll**2 THREED 100
'D,KrixCC.322,323

18 CS(6)=0. THREED 101
IF(AFT.LT.O.5) LO TO 20 THREED 102
CS(6)=1.+CS(l)*(TH(IJ)+TH(lJo))/(RGPflJ)+RGP(jJA)+DT*(KDRAGilJ)+ THPEED 103

i KORAG(IJA))) THREED 104
20 CS(7) =0. THREED 105

I F ( F DFE . L T . O . 5 ) GO TO 22 THPEED IC6
CS(7)=1.+CS(ll*(TH(!J)+TH(IJF))/(RGP(IJ)+RGP(IJf)+DT'(KCPAG(IJ)+ THREED 107

1 KDPAG ( I JF ) ) ) THREED 1C8
22 RBETA=(1.-TH(IJ))*RALS+CS(l)* RAGS /ROG(IJ)+(DTODZ'*2)'iCS(21+CS(3)) THREED 109

i +DTORDR(1)*DTODR*(CS(4)+CS(5))+(DTORDPH(ll**2)*(CS(6)+CS(71) THREED 110
'O.KFlxCC.631

1 -RLF T ( I JM I ) +0TGRDPH ( l l * ( PLF A ( ! J )-RLF A ( I KM I ) + D T * ( EP A TE ( i J ) - THREED !!!
I CRATE (IJ)) THREED 112

'O,KFIXCC.663

1 -RGF T ( I JM ) ) + D TOPDPH t ! ) * ( RGF A ( ! J ) -RGF A l l KM 1 1 -0l * ( EP A T E ( I J ) - THPEED 113
1 CRATE (lJ)) THREED 114

'!,KFIXCC.692

PAX =K8'DPH THREED 115
PTS = .5'DPH THREED 116
DO 150 K=1,V82 THREED 117
P!E= PTS +DPH'(K-1) THREED 118

*D KFIXCC.707
FL(1,J.K)=1 THREED 119
IF(PTE.LT.O.) GO TO 2 THREED 120
IF(PTE.GT.PA)) 00 TO 4 THPEED 121

*I,KFIXCC.712

C THPEED 122
C SE T FL AGS FOR T HE F ORE F ACE (K=1) THREED 123
C THPEED 124

2 F L ( i .J.K) =2 THREED 125
IF(NSL(5).EO.1) FL(1,J K)=3 THREED 126
IF ( (K8'DPH. GE .6. 28 31 P5-0. 5'DPH ) . A ND . ! TC . EQ .11 FL t l . J .K ) = 0 THREED 127
GO TO 150 THDEED 128

C THPEED 129
C SET FLAGS FOR THE AFT FACE (K=K82, THREED 130
C THPEED 131

4 FL(1,J.K)=2 THREED 132
IF(NSL(6).EQ.11 FL ( 1, J K ) = 3 THREED 133
IF((K8'DPH.GE.6.283185-0.5'DPH).AND.iTC.FO.!)FL(1,J.K)=0 THPEED 1 34
GO TO 150 THREED 135

*D,KFlxCC.716,720

10 IF(YTE.GT.FLO(J21.AND.YTE.LT.FLO(J2+1).AND.PTE.GT.FLOA(J2).AND. THREED 136
i P T E . L T . F L O A ( J2 + 1 ) ) GO TO 18 THPEED 137

[ F ( Y TE . GT . FLO ( J2 +21. AND . Y TE . L T . FL O ( J2 + 3 ) . AND . P T E . GT . FLO A ( J2 * 2 ) . fsND THPEED 138
1. P T E . L T . FL O A ( J2 + 31 ) GO TO 18 THREED 139

'O KFIXCC.7?2
rL(I,J.K)=2

THPEED 140
*D,KilxCC.724

14 FL(1,J.K)=3
THREED I41

'D,KFIXCC.726

18 FL(1,J.K)=5
THPEED 192
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*D,vflxCC.731,735

30 i f ( Y TE .G T . F L O I J41. AND . Y 1 E . L T . F L O ( J4 + 1 1. AND . P T E . GT . F L C A ( J4 ) . AND . T Hb E l D I"3

i PTE.LT.FLOA(J9+111 GO TO 60 T HWE E D in

I F ( Y T E . GT . f L O L J4 + 2 ) . AND . Y T E . L T . F L O I J4 + 3 ) . AND . P T E . G T . F LC A f J9 + 2 ) .AND T HRE E D 145

1.PTE.Lt.FLOA(J4+311 00 TO 60 THREf D 1%
*D,KFIXCC.737

FL(l,J.K)=2 T HRE E D 147

'D KFlXCC.739
50 FL ( l , J.K ) = 3 THPEED I48

*D,KFIXCC.741

60 FL ( 1.J.K ) =4 THGE E D 199

'O,kFIXCC.746,750

70 I F ( X TE .GT .F L O( J31. AND . X T E .L T . FL O t J3 + 1 ) . AND . P T E . G i . F L O A ( J3 ) . AND . T HRE E D 150

1 PTE.LT.FLCAIJ3+111 GO TO 100 'HPEED 151

I F ( X TE .GT . FLO I J 3 +2 ) . AND . X T E . L T . F L O f J 3 + 3 ) . ANu . P T E . G T . F L C A ( J3 + 2 ) .AND THRE E D 152

1.PTE.LT.FLOA(J3+3)) Go TO 100 T HRE E D 153

*D,VF|XCC.752

FL(l,J,Kl=2 THHEE D 159

'D,kFixCC.759

90 FL(i.J.K)=3 THREED 155

*D,VF1XCC.756

100 F L ( 1 J.K l =9 THREED 156

*D.VFIXCC 761,765
110 I F ( X TE . G" . F L O t J 1 ) . AND . X T E . L T . FL O I J i + 1 ) . AND . P TE , GT . FL O A ( J 1 ) . AND . THREED 157

1 PTE.LT.FLOAtJ1+1: 1 GO TO 140 THREED 158

IF ( X T E . GT . f L O ( JI + 2 | . AND. X TE .L T . FLO t J 1 + 31. AND . P T E . G T . FL O A ( J 1 + 2 ) . AND THPEED 159

1.PTE.LT.FLCA(Jl+31) GO TO 190 THREED 160
*D,KFlxCC.767

FL(1,J Kl=2 THREED 161

*D,kFIXCC.769
130 FL(1,J.Kl=3 THREED 16?

*D,KFIXCC.771

l'0 FL(1.J.K)=S THPEED 163
*D,kFlxCC.773

DO 160 K=1,KB2 THREED 1G4

IF (FL t 181,JB2,K ) .EO .4. AND . FL ( 182 J01.K I . E Q . 9 ) FL(182,J82,K)=9 THPEED I E;5

IF ( F L ( 181, J82, K i . E O . 7. AND . FL ( 182, J81, K 1. E O . 7 ) FL(102,v82,K1=7 THPEED 1M
160 CONTINUE THREED 167

*D,KFIXCC.774

IFINO.LE.0) Co TO 900 THREED 168
*D,KFIXCC.778,782

DO 300 L=1,NO THREED 169
XI=O8(I,L) THREED 170
X2=OO(2,L) THREED 171

Yl=O8(3,LI THREED 172
Y2=O8(4,L) T HPF E D 173

21=O8(5 u) THREED 174

22=OO(6.L) THREED 175

PTS =.5'DPH T HRE E D 176
DO 290 K 2,KBt THREED 177

PTE= PTS +DPH* FLOAT (K-2) THREED 178

*D.KFIXCC.793.796
IF iPTE.LT.Zll GO TO J90 THREED 179

IF (PTE.GT.22) GO TO 290 THREED 180

PL(1 J.K)=2 THPEED 181

IF(NSO(L).EQ.0) GO TO 290 THREED 182
FL(l,J,K1=3 THPEED 183

*D,KFIXCC.952,954

-g \O-6,L.\3
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C AL L STARitli T HRE E D 184

DO ICO k-VS.KL T HWEE D 105
|J=lJ+1NCK THREED 186
DO I C O J = JS JL THREED 187
| J = 1 J + I f.C J THREED 188
DO 100 !=IS,lt THREED 189
IJ=IJ+1 T HRE E D 190

*D,VF1/CC.968

CS I 11 ) = ( DIOUZ'( CMIF T -OMTF B I ! l ) + D K404 f I ) * ( CMT F R-CMT F L I * THREED 191

1 DTGRDPHIIi*IGMTFA-CMTFF(ICJ)))*PI!J1 THREED 192
*D,kF1XCC.971

CS( 12) =D TODZ * i EL F T -E LF B( 1 ) ) *DIORCR t l ) * i ELF R-ELF L ) *DTCRDPHi l l e THREED 193
1 (ELFA-ELFF(ICJ)1 THREED 194

*D,kFIxCC.976

CS(7)=IDTODZ*(THFT-THFB(l11*DIORDR(!)*(THFR-THFLl+DTDRDPHt!)* THREED 195
1 (THFA-THFF(ICJ)))*Pt1J) THREED 196

*D,VF1XCC.979

CS ( 8 ) = D T ODZ ' ( EGF T -EGr e c ! ) 3.DT CRDR ( l 1 * ( E GF R-EGF L i + DT CRDPH ( I ) * THREED 197
1 (EGFA-EGFFilCJ)) THREED 198

*I,vfIXCC.996

EGF F ( IC J i = EGF A THREED 199
ELFF(ICJ)=ELFA THREED 200
THFF(ICJ)=THFA THREED 201
OMTFF(ICJ)=CMTFA THREED 202

* D , k F I XCC . l l 31, l l 3 3
C SE T L IMI TS OF DO LOOPS THREED 203

C ALL ST ART ( 1 ) THRE[D 209
DO 102 K=KS.KL THREED 205
IJ=lJ+IN^K THPEED 2C6
DO 101 J-JS.JL THREED 207
IJ=lJ+1NCJ THFEED 208
DO 100 I=IS.l_ THREED 209
IJ=lJ+1 THREED 210

*D.KFIxCC.I192
1 RLFT(IJM1)*DTORDPHil)*(RLFA(!Ji-RLFA(IkMll-DT*(ERATE'lJ)- THREED 211
1 CRATELIJin THREED 212

*D,KFlxCC.1214

1 RGF T i l JM i l + DT ORDPH( 1 s * ( RGF A t l J )-RGF A l l KM 11 +D T * (ERA TE ( I J )- THREED 213
I CRATE (IJ)) THREED 214

*I KFIXCC.1239
101 CONTINUE THREED 215
102 CONTINUE THREED 216

*I.KFIXCC.1256
IF(WGt!KM).GE.O.) RGFAtixM = Wr,( l Kr1) * RGP ( l JF ) THREED 217
IFtWG(lKM).LT.O.) RGFA(lK*^ WGi sMl*4GP(:J) THREED 218

el.kFlxCC.1263
IF(WGt!J).GE.O.) RGFAllJi=WGt!J)*RGPflJ) THREED 219
IFlWG(!J).LT.O.) RGFAllJ)=WG(IJ)*RGP.!JA) THREED 220

*1,KFIXCC.1275

I F ( WL ( l KM ) . GE . O . ) RLFA(IKM)=WL(!KM)*RLP(IJF1 THREED 221
IF(WL(IKM).LT.O.) RLFA(!KMl=WL(IKM)*RLP(IJ) THREED 222

*I,KFIXCC.1282

IF(WL(IJ).GE.O.) RLFA(IJ)=WL(!J)*RLP(!J) THREED 223
IF(WL(IJ).LT.O.) RLFA(!J)=WL(lJ)*RLPt!JA1 THREED 224

*D,KFlxCC. 1316.1318

CALL START (l) THREED 225
00 10 K=KS KL THREED 226
IJ=lJ+!N;K THREED 227
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DO 10 J = J5. JL THREED 220
l J * I J ' I f 4C J THREED 229
D0 10 !=IS,!L THREED 230
IJ=lJ*1 THREED 231

*!.kFlxCC.16 %
RDPH.1./DPH THREED 232
DTCDPH DT*RCPH THHEED 233

*I,VFiVCC.1672

D T ORDF'H I 1 l = D T * RDF'H/ R t I ) THREED 239
DTOPHDPII)=DT*RDPH/RUtIj THREED 235

*l,kfIsCC.1682

DTGRDPHIIi=DT*RDPH THREED 236
*I.hFl>CC.1695
C THREED 237

DO 00 V=2,kol T HRE E D 230
*D,kF|xCC.1640

I J = l + ( J - l 1 * 102 * t v - l l ' 102x J02 THREE9 239
*l,hFltCC.1706

I F ( L L i l k P ) . P.F . 2. At4D F L ( l k P ) . taE . 3 ) WG ( I J I = WL ( !Ji=WO T HRE E D 290
*D,kF1xCC.1711

IJ=l+1J-11*182*IV-!)*|D2*JB2 THREED 291
*1,6FIACC.1720

W',1 ! J ) * WL ( l J I = 0. THREED 242
* l .k F I) ~C.1727

WG ( ( J i = WL f I J ) = 0. THREED 293
*!.krfxCC.1730

lJA=IJ'ID2(JB2 T HRE E D 299
*D ,vf l xCC .1737

IJ=l*rJ-I)*102+fK-1)*|R2xJU2 THREED 245
*l,kflxCC.1796

WG ( I J ) = WL ( l J ) = 0. THRF[D 296
*l.ktlxCC.1759

WC ( ! J ) = WL 1 1 J ) = 0 . THREED 297
a l .k f l xCC .1757

IJA=!J+ID2XJO2 THRlED 298
*I,eF!xCC.I762

80 CONT INUE 1HREED 299
*D.krIXCC.1771

l a M = I J- 102xJB2 THREED 250
*I,kF!*CC.1792

IF(WG(IJ1.GE.0.I EGF A =RGPI I JI *SIE GNI I J) *WGI I J) T HRE E D 251
| F I WG I I J ) . L T . O .1 E GF A = RCP I ! J A 7 8 51 E GN ! I J A ) *WG I I J i THREED 252

* I .k F l xCC .1799
|F(FL(!kMI.NE.1.OR.K.EC.2) 10 TD 5 T HRE E D 253

*!.kViACC.1799

IFIFLiIkM).NE.1.CR.K.EC.21 GO TO 3 T HRE E D 2 *f*
*!,AFlxCC.1803

IFIFL(!kMi.NE.1.OR.K.EO.21 GD TO 3 T HRE E D 255
*I.kFlxCC.1809

3 IFtWG(IkMI.GE.0,s E GF F ( I C J ) = ROP I JF l * S I E GN ( I JF l *WG I l b M ) THREED 256
! F I WG ( IkM i . L i . C . ) EOFFiICJ)=ROPtIJi*SIEGNIiJ)*WG'IkMI THREED 257
hETURN THREED 258

*I,kFlmCC.1820

IFIWL(lJ1.OE.0.I E L F A = RL P ! i J ) * $ I EL N ( ! .1) *WL ( ! J ) THRE E D 259
If I WL i I J ) .L T . 0.1 EL F A =RLPI IJA 1 *SIELN 11 JA I *WL I I J) THREED 260

*1,kflxCC.182?

IF(FL(IAM).NE.I.OR.K.EO.2) GO TO 3 THpCEO 261
*I,kfI)CC.1827

ii1 1 '
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IHREED 262IF(FL(!KMI.NE.I.0R.K.EO.2) GOTO3
'l,KFlxCC.1031

THREED 263
IF(FL(lKM).NE.1.OR.K. o . GO TO 3

*I,VFlyri 183,

3 IF(WL(IKM).GE.O. ELF F ( ICJ ) = RLP ( I JF ) * S I EL N ( I JF 1 * WL L I KM ) THPEED 26'e

! F ( WL ( I KM I . L T . f' . ) ELFF(ICJi=RLP(lJi*SIELN(IJi'WLtikM) THREED 265
THREED 2E6

PETURN
*l,kflxCC.1830

THREED 267SUBROUTINE START (N)
* CALL GCOM1
* CALL GCOM2

THREED 268
N1RAN=N

THREED 269GO TO (10,20,30,40),NTRAN
TH9EED 270

C
THREED 271

C !=2,101 J=2,J01 K 2,v81
THPEED 272

C
THREED 27310 IS=2
THREfD 274

IL-101
THREED 275JS=2
THREED 276

JL=vol
T HR.E E D 277KS*2
THPEED 270KL=V81
THRFTD 279GO TO 50
THREED 28320 CONTINUE
THREED 28130 CONTINUE

40 C ON T I NUE THPEED 282

50 I PCJ= l D I - I L + 15 THREED 283

INCK=(JO!-JL+JS)*192 THREED 204

I J= ( KS- I I * l B2XJB2- ( J02-JL ! * I B2- ( I OP- l L ) THREED 285
THREED 286PETURN
THREED 287END

*I,kFlxCC.1994

IF(WL(lJ).GE.O.) OMTF A= ( 1. -TH ( ! J) I Ni ( ! J ) T. 4RE E D 208

IF(WL(IJ).LT.0.1 OMTFA=(l -TH(IJA )%L(lJ) THPEED 209

IF(WG(IJ).GE.O.I THFA=TH(IJ)*WGf1J) THGEED 290

IF(WG(IJ).LT.O.) THFA=TH(IJA)*WG(lJ) THREED ; 91

*I,kFIxCC.1999
|F(FL(IKM).NE.1.OR.K.EQ.21 GO 10 3 THREED 292

*D,kFIXCC.1904

IFIFL(IJM).NE.1) GO TO 2 THREED 293
IFIFL(;KM).NE.1.CR.K.EQ.21 GO 10 3 THREED 294

RETURN THAEED 235

*I.KF1XCC.19CO
IF(FL(lKM).NE.1.OR.K.EO.2) GO 'O 3 THREED 296

PETURN THPEED 297
3 I F ( WL ( ! KM ) . GE . O . ) CMTFF(ICJi=1;.-TM 5 11*WLtlKM) THPEED 290

IF(WL(IkM).LT.0.1 GMTFFl1CJ)=(l.-TEt!JJl*WL(IKM) THREED 299
IF(WG(lkM).GE.O., THFF ( ICJ) = TH l !JF 1 *WG( 16 til THPEED 3C0

IF('7(lKM) LT.C.) THFF(ICJ)=THl!J)*WG(lkM) THPEED 301

*l.kFIXCC.10.8
IF(WGt!J).GT.O.) CS(2)=CS(21-DTORDPHil)*WG(lJ) THREEJ 302

IF(WGtIJ) LE.O.1 CS ( 1 ) =CS ( 11 -DT CRDPH I 1 J %O t i J a * RGP ( l J A ) THPEED 303

IF(WGtIkM).GT.0.1 CS(1)=CS(1)+DTCRDPH(1) NGtIKM)*RGP(!KM) THREED 304

IF(WGi1KM).LE.O.) CS(2)=CS(2)+D*CRDPH(!)*WG(lVM) THPEED 305

*D,KFlxCC. 1946.1940
CALL STARTt., THREED 306

DO 10 K*KS,KL TMPEED 307

IJ=lJ+1NCK THPEED 308

p\ \oCs
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DO 10 J = JG . JL T h4L I O M
IJ=lJ+1NCJ

T HW! E U 310
DO 10 1-15,IL

T HDE E D 11!
IJ=lJ*! T4E E D !!P

*I,kFIxCC.1950

CSill=C.
THRF E D 31 3

CS(21=0.
T HRE E D 319

C S( 31 = 0. InM E U il5
r, Sty 1.C.

THRE E D 31b
IFilTC.EQ.03 GO TC 5 i nhi E D 317
CSI5)=0.03125'DT*RP0(lj

T HRE E D 31H
C5 811 = CS f 51 ' ( RL P( l J ) + PL P t ! A l I * I WL ( ! J 1 + WL i I k M 1 + WL f I PJ i %L ( I P* M ) )

1 **2
- T HbE !D 3?l

THRE E D 300
CSi 21 C S( S l * ( RGP t I J i +PGP ( ! #1 ) * < WG I I J ) * WG I Ik M ) + WG ( IF '' * WC ; [WM ) ) THhE E D 521

1 **2
T HPE E D 3?P

CS'5)=0.125'DT/RtI)
T hr4E E D 32 3

C S I 31 = ( UL ( I J ) + UL ( I MJ ) * UL ( ! * P ) + UL ( I M* P I ) * I P P I I J I * PL P ( ! > P l ) * CS t 5 ) THUE E D INL
1 *WL(!J1

THbEED ?PS
C S t 9 ) = 1 UG I ! J) *UG t I MJ i * UG ( i k P ) + UG t I MVP ) ) * a ACP i ! J i + RGP l i k P 11 * C S ( 5 )THNE E D 306
1 *WGtIJ)

T HRE E D 127
5 CONTINUE

T HRE E D !?O*B,vfliCC.1954

2 - D T CRODP I I l a t uGF A- UGF F I I C J ) I CS(2) THRE E D 329
+

*1,kFIXCC.1955

UGF F ( I C J i = UGF A
THFEED 330*D,kF1XCC.1950

1 VGF L t -DTCDZ' ( VGF T -VGF B t i J i -D TORDPH I I ) * ( VGF A -VGFF ( I CJ ) i THPLED 331*I kF1XCC.1960
VGFF ( I CJ ) = VGF A

THREED 332
CALL WGMOMF

T HRE E D 335
PWGI 1 J i = 0. 5 ' ( RGP ( I J) + RGP ( l JA 1 ) * WG I 1 J 1 - D T DRDR ( l I * ( WSF R -WCF L ) - T HWE E D 3 34

I D T ODZ' ( WGF T .4GF O f I 1 )-D T ORDPH ( ! 1 * ( Li A-WGF F ( ICJ i ) - CS ( 9 i THPEED 315
WGF L = WGF R

THREED 336
WGF U t i 1 =WGF T

THREED 337
WGF F ( I C J ) = WGF A

T HRE E D 330*0,kF!XCC 1969

2 - D T ORf1DP t t ) * I UL F A -UL F F i I C a l I + CSII)
T HRE E D 359*l,vFlXCC.1965

UL F F ( I C J ) = UL F A
T HRE E D 390*D AflXCC.1968

1 VL FL ) -D TODZ' ( VL F T -VLF BI I ) 1 -DT ORDPH f I ) * ( VLF A -Vu f f ( ICJ i ) T HRE E D 391*:.kriXCC.1970
VLFF(ICJ)=VLFA

TNGEED 392CALE WLMOMF
THREED 39 3

RWL ( IJi = 0. 5 * t RL P t IJ) + RLP( (Je i ) * WL . ! J i -D TORDR ( l ) * ( WLF R-WLF L ) -DT CJl aTHREED 344
1 (WLFT-WLF0t!))-DTORDPH(i) ( WLF A-WLf f ( I CJ ) ) -CS(3) THPEED 345

WL F L a WL F R
T HGE E D 396

WL F 0 ( l I =WL F T
T HRE E D 34'7

WL F F ( I CJ i = WL F A
T HRE E D 34 F3*D.KFIXCC. 1980,1982

CALL START (1)
T HRE E D 349DO 20 K=KS.KL
THREED 350IJ=lJ'!NCK
THREED 3500 20 J = JS . JL
THREED 352IJ=lJ+1N"J
T HPE E D 35300 20 !=IS.lL
T HRE E D 359IJ'!J+1
THRU D 355*D , KF l XCC . 20 0',

G*(Ww



D I ME f G I ON C 516 T HhE E D 356
*!,*FliCC.0013

C 5 t 5 > 4 0. 5 * ( W;i ! J 1 * WO I ! PJ i i THREED W7
IF(CS(51.GE.0.I LOf I 20.5*(FGPtIJ)* ROP (IJRe)*UGIJJl*CStSI T HRE E D 358
I F I C S f 51. L T . 0. I UGFA=0.5*IRGPIIJA1*RSP(IJF1)'UGil>Pl*CSIS) THPEED 359

*l,*f14C.c015

!F(FLIIrMI.NE.1.GR rt.EO.21 GO TO 3 THRE E D 360
*I,*FleCC.2021

I F ( F L t ! v M I . NE .1. QW. k.EO.Pi GO TO 3 THREED 361
*l,>fi=CC.2C26

IF!FLilkM1.NE.1 GP -V.EO.21 GO TO 3 T HPE E D 362
* I h F I r C C . c'0 32

3 CS f 61 = 0.5 * ( W5 : Ik h l *WG r I Pv M) ) THREED 363
IF(cst 6l.Gf.0.I UGF F l ! CJ i = 0.5 t hGP l ! JF l +PGP ( ! Jf R i > * UG i l KM i * CS ( 6 ) THREED 364
IfICS(6) .LT.0.I UGF F I I C J i = 0. 5 * I RGP ( I J 1 + f*C>P I I JR ) ) * UG ( I J l * C S ( 6 ) THREED 365
RFTUUN

THhEED 3ff
*O,>FlXCC.2000

DIMENSION cst 6) THREED 367
*1,kTl*CC.2077

CS ( S l = 0.5 * ( WL i I J i *WL f I PJ ) 1 THPEED 368
IF(CSIS).GE.O.# ULFA=0.5*1PLP j J i +RL P ( ! JR I ) *UL ( l J i 'C S I S ) THPEED 369
IFICS($1.LT.O.s ULFA=0.5*(PLI IJA1+RLPflJARil*ULtivPl*CS(5) THREED 370

*l, Vfl >CC.2079

IffFL(lbMI.NE.1.OR.K.EO.2) GO O T Hf<E E D 371*1.hrl>CC.2005
I F i f L ( I kM ) . NE .1. OR . K . E G . 21 GO TO 3 THREED 372*',rF!>CC.2090

IF(FL(IVM).NE.1.GR.K.EO.21 GO TO 3 THREED 373*!,KFisCC.2096

3 C S t 61 = 0. 5 * ( WL ( l > M ) * WL i I Pv'M I 1 THREED 379
If(CSf6).GE.C.I ULFF(ICJi=0.5*(PLPtIJ )+RLPIIJFR)1*UL(ikM)*CS(6) THREED 375
IFICS(6).LT.E.) UL F F ( IC J i = 0. 5 * ( P P t I J l * PLP t I JR I ) * UL I I J i * CS f 6 ) THREED 376
RETURN

THREED 377*D,kF|#CC.2132

DIMENSION CS!291
THREED 378e ri . g r I s r c . g ; 33

C C AL CUL A TE S t121 kELOCITIES ON THE 6 BOUNDARIES OF THE CELL THREED 379*D,KrixCC.2'52

I F ( F L O . E O . 2. OR . FL B . E O . 3. OR . FL B .E O . 5 ) GO TO 5 THREED 380*I,KFlxCC.2:55

5 FLF=FLilKM)
THREED 381

IF(FLF E Q. 2. CR .FLF .EQ . 3 ) GG TO 2 THREED 382
THETF=0.5*(THE!J)*TH(lJFI) THREED 383DTkF=0.5'D'*(KORAGf1JI*KDRA,2 Ivf I I

THREED 389
O!kE F = D T k F + 0.5'D T - ( ER A T E I I J > * di A h ! JF 1 ) THPEED 395
DTKCF=DTKF+0.5'OT*(PRATE (IJ)+CGATEllJFil THREED 386
PG6L,10 T ORDPH I I ) * ( P ' ! J ) - P i ! JF 1 1

THREED 387
RL F = 0. 5 * ( RL P ( ! J 1 * RL P ! | JF i 1 THREED 388PGF=0.5*(RGPt!Jl*RSPIIJF1)

THREED 389
CS(21)=RWLiIkM)-(l.-THETFt*PGRAD THREED 390
C S ( 22 ) = RWG I i k M i - THE TF * PGR AD THREED 391
CS(231=RLF4DikEF

THREED 392
C S . 291 = l . 0/ ( RGF CS ( 23 ) + 0 TKCF * RLF I

T HRE E D 393
WL(IAM)=(CS(21)*(RGF+0TACF)+DTKCF*CS(22))*CS(29i THREED 399
WG i !kMl = ( CS ( 221 * C S t 2 3 ) +Dik EF * CS ( 21 ) ) * CS ( 29 ) THREED 395*C,kFl>CC.2185

IF ( FL T . EO . 2. OR . F L T . E Q . 3 ) GO 10 9
THREED 396* ,VFlxCC.2198

rqe f 19
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% FL A=FL t lKP) THREED 397
I F I FL A . EO . 2.OR. F L A . EQ. 31 PETUPN THREED 398
T HE T A = 0.5* ( THI I Ji + T H E I JA ) ) THREED 399
DikA=0.5'DT*(KOPAGIIJ)+KDD*S. JAll THREED 400
DTKE A =DTV A+0.5*DT * (EPATE t IJi +ER A TE ( !JA ) ) THREED 401
DTVCA=DTVA+0.5*DT*(CRATE (IJi+CRATEtIJA)) THREED 902
PGRAD=DTORCPHill*IPt|JAl-PilJ1) T NRE E D 403
PLA=0.5*(PLPilJi+RLP(lJA)) THREED 909
PGA=0.5*(PGPilJ)+RGP(! JAI) THREED 405
CS ( 17. = Pal f l J i - ( 1. - T HE T A ) *PGR AD THREED 4C6
CS(181*PWG(IJi-THETA *PGRAD THREED 407
CS t il) =PL A * DIKE A THREED 408
CS120l=1.n'iP'' CSil91+DTkCA* plt THREED 909
WL(lJ)=tC l ': (RGA+DivCA)+0TKCA*CS(101)*CS(201 THPEED 910
WG(lJ)=(CS(10)*LSI191+DTVEA*CStl7)l*CS(20 THREED 411

*D.kFlxCC.2209
DIMENSION CSI6) THREED 412

*l.hfixCC.2213
CS(5)=0.5'(WGilJ)+WG(IJP)) THREED 413
IFICS(5).Gr J. VGFA=0.5*IROP(lJ)*RGPilJTI)*VG(lJi* cst 5) THREED 414
IFICS(5).L. 0.1 VGFA=0.58(RGPtIJA)+R3P(lJTA))*VG(lvP)* cst 51 THREED 415

*I,KFlxCC.2215

IF(FL(!KMI.NE.1.CR.K.EQ.21 GO TO 3 THREED 916
*l,VFlxCC.222l

if(FLf!KMI.hi.l.OR.V.EG.2) GO TO 3 THREED 917
-

*l,kFIXCC.2226

IF(FLt!KM).NE.1.OR.K.EQ.2) GO TO 3 THPEED 418
*l.kFlxCC.223?

3 CS ( 6 ) = 0. 5 * t WG t ! KM . + HG t JPKM ) 1 THFEED 919
17(cst 6).GE ".i VGrF(!:,i=0.5*(RGP(lJF)+PGPtIJTF))*VG(lKMl*CSI6) THREED 920
it(CS(61.LT.C i VSFri!C .*0.5*(RGP(!J)+ROPt!JTI)*VG(lJ)* cst 6) THRFED 421
RETURN THRELD 422

*D xfixCC.2272
GIMENilCN CS t 6 8 THREED 923

*l.kflxCC.2281

CG(Sl=0.5''WL( Ji+WLt(JPli THREED 424
IF(CSIS).GE.O.) VLF A = 0. 5 * I RL P ( I J ) +RLP ( ! J T ) ) * VL ( ! J ) * CS ( 5 ) THREED 925
IF ICS(5) .L T .O. ) VLFA=0.5*(RLP(IJA)+RLP(lJTAll*VL(!kPl*CS(5) THREED 426

*l.hilxCC.2283
I F t F L ( l KM I . NE .1. OR . K . E O . 2 ) GO TO 3 THPEED 427

*!.xFlxCC.2289

IF(FL(IkM).NE.1.CR.K.FO.2) GO TO 3 THREED 428
*l,kflACC.2294

IF(FL(IkM'.NE.1.OR.K.EC.2) GO TO 3 THREED 429
*l.KFIXCC.2300

3 CS 16 ) = 0. 5 * I WL ( !KM ) + WL ( JPKM i - THREED 430
IF(CSI6).GE.O.) VLFF(!CJ)=0.5*(PLP(lJ J+PLPt|JTFI)*sL(IKMI'CS(6) THPEED 4 31
IF(CS(6).LT.O.) VLFFtlCJi=0.5*(PLPt!J: 4RLP(!JTil*VLtIJi' cst 6) THPEED 432
RETURN THREED 433

*D,kFlxCC.2972

DIMENSION CS(3) THREED 434
*D.KFlxCC.2475

CS(3)=0.5*IWG(!J)+WG(IkMJ-WLIIJ)-WLiikMI) THREED 435
VPEL=SCRT(CS(l)**2+ cst 21*'2*CS(31**2) T HRE E D 936

'' kFlxCC.2978
C CS(3)= PHI CCMs CNENT Cr REL A T IVE VELOC I T Y THPEED 437
*l,krixCC.2s79

SU8 POUT!NF WOMCMF THREED 438

no ** t ,~
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* CALL GCOMI
* CALL GCOM2

DIMENSION CS(6) THREED 439
CS(l)=0.5*(WG(!J)+WG(lKP)) THREED 990
IFICS(!).GE.O.) WGFA=0.5*(RGP(IJ)+RGPilJA)1*WG(!J)*CS(l) THREED 991
IF(CS(ll.LT.O.) WGFA=0.5'(RGP(!JAA)+RGP(IJA))*WG(IKP)*CS(!) THREED 492
CS(2)*0.5'(VG(!JI+VGI!KP)) THREED 943
IF(CS(2).GE.0.1 WGF T = 0. 5 * ( RGP ( I J ) +RGP t ! J A l l * WG t ! J ) * CS ( 2 ) THREED 944

IFICS(2).LT.O.) WGFT=0.5*(RGPilJTl*RGP(IJTA))*WGt!JP)*CS(2) THREED 495

CS(31=0.5*(UG(lJ1+UGC(KP)) THREED 446

IFICS(31.GE.O.) WGFR=0.5'(RGP(lJi+RGPt!JA))*WG(lJ)*CS(3)*RBt1I THREED 997

IF (CS( 3) .LT .O. ) WGFR=0.5*(RGP(IJR)+RGPf! JAR))*WG(IPJ)*CS(3)*RBt!) THREED 948
IF(FL(IMJI.NE.1) GO TO 1 THREED 499
IF(FL(lJM).NE.1) GO TO 2 THREED 450
IF(FLilKM).NE.I.0R.K.EO.2) GOTO3 THREED 951
RETURN THREED 452

1 CS(43=0.5'IUGt!MJ)+UGilMKP!) THREED 453
I F 'CSi 4 ) . GE . O . )WGFL = 0.5 * ( RGP l ! JL ) +RGP ( IJAL ) ) * WG I I MJ i +CS t 9 3 * R8 ( ! - 1 ) THREED 459
I F 5 ( 41. L T . O . l WGFL = 0.5 * ( RGP l ! J ) + RGP ( I JA ) ) * WG ( I J ) * CS ( 9 ) * RB ( ! - 1 ) THREED 455
IF(f_(!JM).NE.1) GO TO 2 THREED 456
IF(FL(lKM).NE.1.0R.K.EO.2) GO TO 3 THREED 457
RETURN THREED 458

2 cst 5)=C.5'EVG(lJM)+VG(JMKP)) THREED 459
IFtCS(5).GE.O.) WrEB(!)40.5*(RGP(lJB)+PGP(IJBA))*WG(!JM)*CS(5) THPEED 960
IFICS(5).LT.O.) WGFB(!)=0.5*(RGP(!JA)+ ROP (!J))*WG(lJ)*CS(5) THPEED 461
IFIFL(IKM).NE.1.OR.K.EO.2) GO TO 3 THREED 962
RETURN THREED 963

3 CS(6)=0.5*(WG(lKM)+WGt!J11 THREED 469
IF(CS(0).GE.0.) WGFF(ICJ)=0.5*(RGP(!JF)+RGP(!JI)*WGilKMi*CS(6) THREED 965
IF(CS(6).LT.O.) WGFF(ICJ)=0.5*(RGP(!JAl+RGPt!J))*WGtlJ)* cst 6) THREED 466
RETURN THREED 467
END THREED WE8
SU8POUTINE WLMOMF THREED 469

* CALL GCOMI
* CALL GCOM2

OlMENSION CS16) THREED 97G
CSII)=0.5*(WL(IJi+WL(IKP)) THREED 471
IF(CS(!).GE.O.) WLFA=0.5*tRLPl!J1+RLPl!JA))*WL(!J)*CSil) THREED 472
IF(CStil.LT.O.) WLFA=C S*(RLP(!JAA)+RLP(!JAll*WL'lKP)*CS(!) THPEED 473
CS ( 2 ) =0.5 * ( VL ( I J ) e'L I I KP ) ) THREED 474
IF(CS(2).GE.O.) WLFT=0.5*(RLP(lJ)+PLPIIJA))*WLI:J)*CS(2) THREED 475
IF(CS(2).LT.O.) WLF l = 9.5* ( PLP ( I JT ) * PLP ( ; JT A ) ) *WL I I JP) *CS ( 2 ) THREED 476
CS ( 3 ) = 0. 5 * ( UL ( I J ) + UL ( I KP ) ) THREED 477
IF(CS(3).GE.O.) WLrR=0.5'(RLPii l*c JA))*WL(lJ)*CS131*R8(l) THPEED 478

'

IF ICS( 31.L T .O . ) WLFR=0.5*(RLP(;v4)+R_0(!JARi)*WLIIPJ)*CS(31*R8t') THREED 979
IFtFL(IMJ).NE.1) GO TO 1 THREED 480
IF(FL(!JM).NE.1) GO TO 2 THREED 481
IFIFL(lkM).NE.1.OR.K.EO.2) GO TO 3 THREED 982
RETURN THREED 983

1 CS(41=0.5*(UL(IMJi+UL(IMkP)) THPEED 484
IF(CS(4).GE.O.)WLFL=0.5*(RLPflJ ~

_ ' ' ' K. ( I MJ ) * C S f 4 ) * PB ( 1 - 1 ) THREED 485
[ F ( C S ( 4 ) . L T . O . ) WL F L = 0. 5 * ( R'..P ( I ' 41 ''J)*CS(4)*R811-1) THREED 986
IFIFL(IJMI.NE.1) 00 TO 2 THGEED 487
IF(FLIIKM).NE.1.0R.K.EQ.21 00 THREED 9 E28
RETURN THREED 989

2 Cs(5)=0.5*(VL(IJM)+VL(JMKP)) THREED 990
IFICS(5).GE.C.) WLFBII = 0. 5 * ( RL P ( ! v8 ) + RLP i l d ) ' %L t . ? ) * CS ( 5 ) THFEED 991
IFICS(5).LT.0.1 WLFB(!)=0.5'(PLPt!JA)+RLPI!Ja *WL(!Jl*CSCS) THREED 992

21
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II(FL(lKM1.NE.1.CP.K.EO.2) GO TO 3 THPEED 493
PETURN THREED 494

3 CS ( 6 = 0.5 * ( WL ( ! KM ) +WL ( I J ) ) THPEED 495
IF(CSf6).GE.O.) WLFr(ICJi=0.5*(PLP(IJF)+RLP(IJil*WL(!KM)*C5(6) THREED 496
IF(CSf6).LT.O.) WLFF(lCJi=0.5*(PLPl!JA)+PLP(lJ1)*WLilJ)*CS(6) THREED 497
PETURN THREED 498
END THP[[O 499

'lDENT INOUT
*D,KFiXCC.26

READ (10.120llTC.DR DZ,CPH INCUT !

'1,KFIXCC.27

READ (10.110)(FLOA(M),M=1,16) INOUT 2
*D,KFIXCL.28

READ (10,140)(NSLIM),M=1,6) INCUT 3
'D,KFiXCC.32

20 PEAD (10,150lNSOIN),(C8(M,N),M=1.61 INOUT 4

*D,KFIXCC.33

25 READ (10,180) GRAV INOUT 5
PEAD (10,180) UO.VO WO.PO,THO, TEMPO !NOUT 6

*D,KFIXCC.39,36

PEAD (10.160) UlNL,VINL,WINL,PINL,THINL,TEMPINL, INOUT 7
1 UINR,VINR,WINR,PINR,THINR,TEMPINR, INOUT 8
I UINB,VINB WIN 8,PlNB, THIN 8, TEMP!NB, INOUT 9
i UINT,VINT.WINT, PINT,THINT, TEMP!NT INCUT 10

*D,KFIXCC.40

READ (10,140) IP1,lP2,JPI,JP2,KP1,KP2 INOUT 11

IF(IPl.EO.0) IPl=1 INOUT 12
IF(IP2.EQ.0) IP2=lB2 INOUT 13
IF(JPl.EQ.0) JPl=1 INOUT 14
IF(JP2.EC.0) JP2=J82 INOUT 15
IF(KPl EQ.0) VPl=1 INOUT 16
IF(KP2.EO.0) KP2=K82 INOUT 17
READ (10,170)(tlJPLOT(I.J),1=1,12).J=1,5) INOUT 18
READ (10,170)((IKPLOT(1.J),1=1,12).J=1,5) INOUT 19
READ (10,170)((JKPLOT(l,J),!=1.12),J=1.5) INOUT 20

'D,KFIXCC.54

WRITE (KTAPE 220) 1TC,182,JB2,kB2,DR.DZ,DPH INOUT 21
'D,KFIXCC.55

WRITE (KTAPE,h30) (FLO(M),M=1,4),(FLOA(M),M=1,4),(FLO(M),M=5,8), INCUT 22
1(FLOA(M),M=5,8),(FLO(M),M=9,12),(FLCA(M),M=9,12),(FLO(M),M=13.16), INOUT 23
2 (FLOAIM),M=13,16) INOUT 24

'D,KFIXCC.56

WRITE (KTAPE.240) (NSL(M).M=1.6) INOUT 25
'D,KFIXCC.62

40 WRITE (KTAPE,254) NSO(N),(08(M,N),M=1,6) INOUT 26
'D,KFIXCC.64

WRllE(KTAPE 260) UO,VO.WO,PO,THO TEMPO INOUT 27
'D,KFIXCC.65,67

WRITE (KTAPE,270) U I NL , V I NL , W I NL , P I NL , T H I NL , T E MP ! NL , INOUT 28
1 UINR,VINR,WINR PINR,THINR,TEMolNR, INOUT 29
1 UiN8, VIN 8,WINB,PINB.THINB,TEMPINB INOUT 30
1 UINT,VINT WINT.PINr THINT, TEMP!NT INOUT 31

*D,KFIXCC.71

WRITE (KIAPE,325) IPI,IP2,JPl,vP2,Ka',,KP2 INOUT 32
WRITE (KTAPE,315)((!JPLOT(I,J),1=1,12),J=1,5) INOUT 33
WRITE (KTAPE.3201((IKPLOT(!,J),!=1,12),J=1.5) INOUT 39
WRITE (KTAPE,330) ((JKPLOT(l,J),1=1,12),J-1,5) INCUT 35

22
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*D,KFIvCC.100
120 FORMAT ( !!2,3Fl2.41 INOUT 36

*D,kFIXCC.103
150 FORMAT (ll2,4F12.4/(6F12.4)) INOUT 37

*D.KFIXCC.iO4
160 F ORM A T ( SF 12. 9 ) INOUT 38

*D,kFIXCC.lli,142

220 F ORMA T ( 9H0GEOME T RY / lHO ,6X ,39Hl . COORDINATES (CART =0, CYLIND=1, INOUT 39

ti!HSPHEFE=21 =,13/lHO,6X.21H2. MESH SIZE, 182=,13 14X,4HJ82=, INOUT 40
.

213.14 X .4HKB2= , I 3/ l H0.6X ,13H3. CELL SIZE.,5X,3HDR=,lPEll.4,4X, INOUT 41
3IHDZ=,lPEll.4,9X,4HOPH=,lPEl!.41 INOUT 42

2 30 F CRMA T ( * O 4 INFLOW OPENINSS*/*O*12X*A. BOTTOM *10X,lP4 Ell.9/ INOUT 43
132(,lP4 Ell.4/*0*12X'8. LEFT*12X,1P' Ell.4/32x,lP4 Ell.9/ INCUT 44

2*O 5. OUTFLOW OPENINGS */*0*12X,*A. TOP *13X,lP4 Ell.4/ INJUT 95
332x,lP9 Ell.4/*O*12X*B. RIGHTellX,lP9 Ell.4/32X,lP4 Ell.4 INOUT 96

290 FORMAT (47HO 6. BOUNDARIES, ( F PEE -SL I P= 0 NO-SLIP =1) / lHO, INOUT 47
1 14X,7H80TTOM=,13,9H LEFT=,13,8H TCP=,13,1CH RIGHT=,13, INOUT 48
294 FOPE= 13,8H AFT =,131 INOUT 99

250 FORMAT (27HO 7 CBSTACLES, NO=,13) INOUT 50
251 FOPMATf29HO 8. GRAVITY, GRAv=,lPE15.7) INOUT 51
252 FORMAT (17HO SLIP,22X,23H------CCCRDINATEs------) INOUT 52
259 FORMAT (IHO,12X,13,6X,lP6E14.9) INOUT 53
260 FCPMATf31H0lNITIAL DATA GAS AND L IOUID/13HO !. UO=, INOUT 54

llPEll,4,7H VO=,lPEll.4,7H WO=,lPEll.4,7H PO=, INOUT 55
21PEll.9,8H THO=,lPEll.4,7H TO=,lPEll.91 INOUT 56

270 FORMAT (12H0lNFLOW DATA /16HO 1. BOTTCP .8HO UINL=, INOUT 57
llPEll.9,7H VINL=,lPEll.4,7H WINL=,lPEll.9,7H PINL=,lPEll.9, INOUT 58
28H THINL=,lPEli.9.10H TEMPlNL=,lPEll.4/lBH0 U!NR=, INOUT 59
?tPEll.9,7H VINR=,lPEll.4,7H WINR=,lPEll.9,7H PINR=,lPEll.4, INOUT 60
4BH THINR=,lPEll.9,10H TEMPINR=,lPEll.4/14HO 2. LEFT/8X, INQUT 61
510H UIN8=,lPEll.4,7H VINB=,lPEll.9,7H WIN 8=,lPEll.4, INOUT 62
67H PIN 8=,lPEll.4,8H THINO=,lFEll.4,1CH TEMP!N8=,lPE!!.9/ INOUT 63
718HO UINT=,lPEll,4,7H VINT=,lPEll.9,7H WINT=,lPEll.4, INOUT 69
87H PINT =,lPEl!.4,8H THINT=,lPEll.4.10H TEMPINT=,lPEll.4) INOUT 65

280 F ORMA T ( 8H0 CONTROL / 35HO 1. DUMP AND RESTART, ITD=,13, INOUT 66
17H NTD=,13,9H NSDMP=,13,9H NFILE=,13.9H NNDMP=,131 INOUT 67

290 FORMAI(34HO 2. TIME AND CYCLE TSTART=,lPEll.4,9H TSTOP=, INOUT 68
llPEll.9,6H DT=,lPEll.4,9H CYCLE =,lPEll.41 INOUT 69

300 FORMAT (42HO 3. PRINTING AND PLOTTING, LPR=,13.7H TPR=, INOUT 70
llPEll.4,6H l 'L = , l PE l l . 4,9H TPLC=,lPEll.9) INOUT 71

310 FORMAT (9HICASE NO.,13,13H CP Time'=,F8.1) INOUT 72
315 FORMAT (55HO 4 CONTOUR PLOT LAGS RGP RLP TH INOUT 73

146H P TG TL TS IG IL G K,//(14X, INOUT 79
214HlJPLOT FOR K =,12,4X,lll611 INOUT 75

320 F ORMA T ( 14X ,14H I KPLO T FOR J = ,12,9 X , I l l 6) INOUT 76
325 FORMAT (1HO,13X 20HPRINT LIMITS !!=,13,5H 12=,13,5H Jl=,13, INQUT 77

15H J2=,13,5H Kl=,13.5H K2=,13) INOUT 78
330 FORMAT (14X,14HJKPLOT FOR I =,12,4X,ll!6) iNJUT 79

*D,KFIXCC. 1467.1468
CO 390 K=KP1,KP2 INOUT 80
DO 340 J=JPI,JP2 INOUT 81
DO 340 !=lPI,lP2 INOUT 82
IJ=l+(J-1)*lB2+(K-ll*lB2XJB2 INOUT 83
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'O,KFlxCC. 1974,1977

330 WRITE ( K T APE .520 ) l , J ,K ,FL ( ! J ) , TH( a J I ,UG ( 1 J ) , VG ( l J ) ,S I EG ( I J ) , INOUT 89
i PGP(IJ),KDRAG(IJ),WGt!J),CG(!J),PL(IJ),UL(!J),VLild), INOUT 85
2 SIEL(lJ),RLP(IJ),RHEAT(IJ),WL(lJ) CL(IJ),ROGt!J), INOUT 86
3 ER A TE ( ! J) , CRATE ( ! J ) , A5JRF ( ! J) , TS ( I J ) , TL ( ! J I , TG ( l J) ,0 t l J ) INOUT 87

*0,kF!XCC.1500,1502

WRITE 15) NWDMP,IB2,J82,KB2 INOUT 88
WRITE (5) t((P(1 J.K).TG(1,J.K),TH(1,J,K),TLil,J K),UG(',J.K), INOUT 89

I UL ( l , J . K ) VG ( I , J . K ) , VL ( 1, J . K ) WG ( ! , J . K ) , WL I I , J . K ) , ! = 1,182 ) , INOUT 90
2 J=1,J821,K=l,KB2) INOUT 91

*D,kFlxCC.1523

GRINDS =CPTG/(18'JB'KB) INOUT 92
*D,KFIXCC. 1533,15?C

510 FORMAT (48HO I J K FL TH UG VG .10X, INOUT 93
159H SIEG RGP KDRAG WG CG / INOUT 99
2184,46HPOL UL VL SIEL, INOUT 95
354H RLP RHEAT NL CL / INOUT 96
ul9X.47HROG ERATE CRATE ASURF, INOUT 97
552H TS TL TO P 1 INOUT 98

*D,KFlxCC.1539

520 ropMAT(iX,413.2X,8(2X,lPE12.51/15x,8(2X,lPE12.51/15X,8(2x, INOUT 99
*D VFixCC 1558

10 READ (5) NTDMP.182 J82,KB2 INOUT 100
*D KFixCC. 1565,1566

20 PEAD (5) (((P(l,J K).TGt!,J K).TH(l,J.K),TLi1,J,K),UG(l,J.K), INOUT 101
1 UL ( 1, J .K l , VG ( ! J K ) , VL ( i J , K ) ,WG ( 1. J .K ) , WL ( 1. J.K l . I = 1,192 ) , INOUT 102
I J<l.J82),K=1,KB2) INOUT 103

*B VFIXCC.1687
DO 35 K=I,k82 INCUT 109
IF(LPR.GE.2) WRITE (9,6901 k INOUT 105
IFILPR.EO.l.OR.LPR.EO.3) WRITE (12,640) K INOUT 106

*D,KFlxCC. 1689,1690

IF(LPR.GE.2) INOUT 107
IWRITE( 9.650) (FL(!,KPR,V1,1=1,1821 INOUT 108

I F ( LPR . EQ . l . OR .LPR . EO . 3 ) INOUT 109
IWR;TEt12,650) (FL(l,KPR,K),!=,,182) INOUT 110

30 CONT INUE INOUT 11I
al,KFIXCC.1692

35 CONTINUE INOUT 112
C INOUT 113
*1,KFlxCC.1763

6 30 FORMA T ( I HO ,4913 ) INOUT 11%
640 FCRMAT t 39H CELL FLAG MAP FL(1,J) FOR K=,13 ///) 'NOUT 115
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*1 DENT INDEX
'l,KFIXCC.798
C INDEX 1

C CALCULATE AND STORE THE CELL INCREMENTS AND ACCESS INDICES INDEX 2
C INDEX 3

400 CONTINUE INDEX 4

M=1 INDEX 5
CALL START (1) INDEX 6
DO 475 K=KS.KL INDEX 7

IJ=lJ+1NCK INDEX 8

DO 470 J=JS.JL INDEX 9
IJ=IJ+1NCJ INDEX 10

00 465 !=15,IL INDEX l!

IJ=lJ+1 INDEX 12

IF(FL(!J).NE.11 GO TO 965 INDEX 13

C INDEX 14

C SET CELL IJ INDICES ACCOUNTING FOR COSTACLES AND CELL BOUNDARIES INDEX 15

CALL SETIND INDEX 16
C INDEX 17
C STORE THE CELL CENTER INCREMENTS IN THE MFL ARRAY INDEX 18

MFL(1 Ml=IJTL -!J INDEX 19
MFLt2 M)=lJOR -!J INDEX 20
MFL(3,M)=lJTR -!J INDEX 21
MFL(4,M)=lJRR -IJ INDtX 22
MFL(5,Ml=lJTT -!J INDEX 23
MFL(6,M)=lJAL -!J INDEX 24
MF L ( 7, M ) = l JF R - ! J INDEX 25
MFL(8,M)=IJAR -lJ INDEX 26
NFL(9,M)=lJAA -!J INDEX 27
MFL(10,M)=lJTF-!J INDEX 28
MFL ( l l . M ' = l Jt' A - I J INDEX 29
MFL(12,M)=lJ11-lJ INDEX 30
MFL(13.M)=lJL -!J INDEX 31
MFLi14.M)=lJ8 -lJ INDEX 32
MFL(15 M)=lJR -!J INDEX 33
MFL(16,Ml=lJT -iJ INDEX 34
MFL(17,Ml=lJA -!J INDEX 35
MFL(18,M)=lJF -lJ INDEX 36

C INDEX 37
C COMPARE THIS SET WITH THOLE PREVIOUSLY STORED INDEX 30

IF(M.EO.1) GO T3 450 INDEX 39
LUF=M-1 INDEX 40
DO 445 L=1.LUP INDEX 41
KTEST=0 INDEX 92
00 430 N=1,18 INDEX 43
I F (MFL (N M ) . NE . MFL I N ,L ) > KTEST=1 INDEX 44

430 CONTINUE INDEX 45
IF(KTEST.EQ.11 GO TO 440 INDEX 46

C INCEX 47
C THE SET M MATCHES SET L INDEX 48

LFL(lJ)=L INDEX 49
GO TO 960 INDEX 50

440 CONTINUE INDEX 51
445 CONTINUE INDEX 52

C INDEx 53
C THE SET M DOES NOT MATCH ANY FREVICUSLY STCRED INCE) 54

450 LFL(!J)=M INDEX 55
MAXM=M INDEX 56

25

c,

4

4

(,
n4



M M+l INDE* 57
460 CONTINUE INDEx 59
465 CONTINUE INDEX 59
470 CONTINUE INDEX 60
475 CONTINUE I NDE x 61

*D.VFIXCC.1075,Ill5
C COMPLETE SET INDEX 62

ICJ=l+(J-1)*lB2 INDEX 63
IPJa!J+1 INDEX 69
IMJ=lJ-l 'NDEX 65
!JP=lJ+182 INDEX 66
IJM=lJ-IB2 INDEX 67
IVP=lJ+182XJ82 INDEX 68
IF(FL(IKP).EO.0) IKP=lKP-KB'!B2XJO2 INDEX 69
IKM=lJ-192XJ82 INDEX 70
IF(FL(!KM).EO.0) IKM=lkM+KB*lB2XJB2 INDEX 71
IMJP=lJP-1 INDEX 72
IPJP=lJP+1 [NDEX 73
IPJM=lJM+1 INDEX 79
IPKM=lKM*l INDEX 75
IMKP=lKP-1 INDEX 76
IPKP=lKP+1 INDEX 77
JMKM=lKM-182 INDEX 78
JMKP=lKP-IB2 INDEX 79
JPKMe!KM+ID2 INDEX 80
JPKP=lkP+182 INDEX 81
N=LFL(IJ) INDEX 82
IJTL=lJ+MFL(N) INDEX 83
IJOR=IJ+MFLIN+1) INDEX 84
IJTR=lJ+MFLIN+2) INDEX 85
IJRR=1J+MFL(N+3) INDEX 86
IJTT=lJ+MFL(h*4) [NDEX 87
IJAL=lJ+MFL(N+5) INDEX 88
I JFR= l J+MFL ( N + 61 INDEX 89
IJAR=lJ+MFL(N+7) INDEX 90
IJAA=lJ+MFL(N+8) INDEX 91
IJTFr IJ+MFL(N+9) INDEX 92
IJ8A=lJ+MFL(N+10) INDEX 93
IJTA=IJ+MFL(N+11) INDEX 94
IJL=lJ+MFL(N+12) INDEX 95
IJ8=lJ+MFL(N+13) INDEX 96
1.R=lJ+MFL(N+14) INDEX 97
IJT=lJ+MFL(N+15) INDEX 99
[JA=lJ+MFLIN+16) INDEX 99
IJF=lJ+MFLIN+17) INDEX 100
RETURN INDEX 101

C INDEX 102
ENTRY INDEXA INDEX 103

C INDEX 104
C NEAREST NEIGHBORS INDEX 105

ICJ=l+(J-il+182 INDEX 106
IPJ=IJ+1 INDEX 107
[JP=lJ+!B2 INDEX 108
IMJ=lJ-1 INDEX 109
IJM=1J-182 INDEX 110
IKP=IJ+182XJ82 INDEX 111
;F (FL ( IKP) .EQ . 0 ) IKP=lKP-KB*IB2XJB2 INDEX 112
IKM=IJ-182XJ82 INDEX 113
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I F t FL i I kM) .EQ. 01 I KM = I k'i+ KB e l B2XJ82 INDEX 114
N=LFL ( JI INDEX !!5

I JL = ! J + MF L I N + 12 ) INDEX l16

IJB=IJ+MFLIN+131 INDEX 117
IJR=lJ+MFL(N+14) INDEX 110
I J T * 1 J + MF L ( N * 151 INDEX 119
!JA=1J+MFLIN+16) INDEX 120
I JF = ! J + MF L I N + 17 ) INDEX 121

'l,KrixCC.1640

SU6PCUTINE SETIND ! NDs 122
* CALL GCOMI
* CALL GCOM2
C !NDEX 123
C CALCULATE INDICES FOR APRAY CUANITIES INDEX 124
C INDEX 125

IPJ=lJ+] [NDEX 126
IJP=lJ+lB2 INDEX 127
IMJ=lJ-l INDEX 128
!JM=lJ-182 INDEX 129
IMJP=lJP-1 INDEX 130
IPJP=lJP+1 INDEX 131
IPJM=lJM+1 INDEX 132
1VM=1J-1L2XJB2 1NDEX 133
IF (FL t IKMI .EO.0) IKM=lKM+KB*IB2XJ82 INDEX 134
IPKM=lKM+1 INDEX 135
IKP=IJ+IB2XJO2 INDEX 136
IF IFL ( IKP) .EO.01 IVP=lkP-KB*lB2XJB2 INDEX 137
IMKP=lKP-I INDEX 138
IPKP=lkP+1 INDEX 139
JMKM=IKM-|82 INDEX 140
JMKP=iKP-IB2 INDEX 141
JPKM=lKM+182 INDEX 142
JPKP=lKP+182 INDEX 143
IJL=lMJ INDEX 144
IJO=IJM INDEX 145
IJT=lJP INDEX 146
IJR=lPJ INDEX 147
I JF = l KM INDEX 148
IJA=lKP INDEX 149
IJTL=lMJP INDEX 150
IJOR=lPJM INDEX 151
IJRR=lJ+2 INDEX 152
IJTT=lJP+182 INDEX 153
IJTR=IPJP INDEX 154
IF i l . EQ . ! Bl . AND . J. EQ . J81 ) IJTR=IJ INDEX .s.

I JF R = I PKM INDEX 156
IJAL=lMAP INDEX 157
IJAR=lPKP INDEX 158
IJAA=IKP+182XJ02 INDEX 159
IF(FL(IJAA).EO.0) IJAA=lJAA-KB+182XJB2 INDEX 160
IJOA=JMkP INDEX 161
IJTF=JPkM INDEX 162
IJTA=JPKP INDEX 163
IFl(FL(IPJ).EO.2).CR.(FL(IPJ).EO.3)) IJR=lJ INDEX 164
IF(tFL(IMJ).EO.21.OR.(FL(IMJ).EO.3)) IJL='J INDEX 165
IFitFL(IJP).EQ.21.OR.tFL(IJP).EO.31 IJT = l ' INDEX 166
IF((FLtlJM).EO.2).OR.(FL(!JM).EQ.3)) IJ8=lv INDEX 167
IF((FL(lKP).EO.21.CR.(FL(!K 1.EQ.3)) IJA=lJ INDEX 168
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I F ( (F L i IKM I . EO . 2 ) . OR. I f L ( I KM ) . FQ . 3 ) ) 1 JF = 1 J INDEX 169

I F ( ( FL ( I PJP l . NE .2. AND . F L ( I PJP ) . NE . 3 ? ) GO T O 110 INDEX 170

IJTR=lJ INDEX 171

I F ( ( F L I I PJ ) . NE . 2. AND .FL I I PJ ) .NE . 3 ) . AND . INDEX 172

1 (FL(!JPl.EO.2.OR.FL(IJP).EQ.3)) IJTR=lPJ INDEX 173

I F i t F L ( IPJ I .E O . 2.OR . FL ( IPJ ) . EQ . 3 ) . AND. INDEX 179

1 ( FL ( I UP ) . NE . 2. AND . FL ( l JP ) . NE . 3 ) ) IJTR=lJP INDEX 175

110 I F ( ( F L i l PJM ) . NE . 2. AND . FL ( I PJM ) . NE . 31 ) GO TO 120 INDEX 176

IJOR=lJ INDEX 177

I F ( ( F L ( I Ps ) . NE . 2. AND .FL ( I PJ ) .NE . 3 ) . AND . INDEX 178

1 ( F L ( l JM ) . E Q . 2. OR . F L ( ! JM ) . E O . 3 ) ) IJBR=lPJ INDEX 179

IF ( ( F L ( iPJ ) .E Q . 2.OR .FL ( I PJ) . EQ . 3 ) . AND . INDEX 100

1 I F L ( I JM ) . NE . 2. AND . F L ( ! JM ) . NE . 31 ) I JEiR = l JM INDEX 181

120 I F ( (F L ( IMJP l . NE . 2. AND. F L ( I MJP) . NE . 31 ) GO TO 190 INDEX 102

IJTLalJ INDEX 183

! F ( ( F L ( I MJ ) . NE . 2. AND . F L ( I MJ ) . NE . 3 ) . AND . INDEX 18%

1 ( FL ( l JP ) . E Q . 2. OR . F L ( I JP ) . EQ . 3 3 3 IJTL=lMJ INDEX 185

I F ( I FL ( I MJ ) .E O . 2.OR . FL ( I MJ ) .EQ . 3 ) . AND . INDEX l86

1 ( FL ( I JP l . NE . 2. AND . FL ( l JP ) NE . 3 ) ) jJTL=lJP INDEX 187
140 I F ( ( FL ( I JRR ) . E O . 2. OR. FL ( I JRR I .EO . 31. OR ( l . EQ .181 ) 1 IJRR=lJR INDEX 188

I F ( ( FL ( I J T T ) . E O . 2 OR . F L ( l J T T ) . EO . 3 ) . OR . ( J . E O . J81 1 ) IJTT=lJT INDEX 109
I F i t FL ( I PKP ) . NE . 2. AND . F L i l PKP l .NE . 3 ) I GO TO 150 INDEX 19U

IJAR=lJ INDEX 191

I F ( I F L ( I PJ ) . NE . 2. AND . F L ( I PJ ) . NE . 31. AND . INDEX 192
I ( F L ( ! KP ) . EO. 2. OR .FL ( I KP ) . EQ . 31 ) IJAR=lPJ INDEX 193

I F t ( F'. ( i PJ ) . EQ . 2. OR .F L t I PJ ) . EQ . 31. AND . INDEX 199
1 i r L ( i k P ) . NE . 2. AND . FL ( l kP l . NE . 3 ) ) IJAR=lKP INDEX 195

150 I F ( I F L i l PVM ) . NE . 2. ANO . F L ( I PKM ) . NE . 31 ) GO TO 160 I NDL. X 19G

IJFP=lJ INDEx 197
I F ( ( F L ( I PJ i . NE . 2. AND . F L ( I PJ ) . NE . 3 i . AND . INDEX 198

I IFLtlkM . E O . 2. OR . F L ( I VM ) . E Q 31 ) JF R = l PJ INDEX 199
[F ( (F L t IPJ . E 2. 2. OR . FL ( I PJ ) . E O . 3 ) . .ND. INDEX 200

1 (FL(IVM . NE . 2. AND . F L ( I KM ) . NE . 3 ) ) !JFR=lKM INDEX 201
I fi0 I F ( I F L ( I MK") . NE . 2. AND .FL i l MKP ) . NE . 31 ) GO TO 100 INDEX 202

IJAL=lJ INDEX 203
I F I I FL ( I M. e l . NE . 2. AND . FL ( I MJ ) . NE . 3 ) . AND . INDEX 209

1 I F L ( I k P ) . E Q . 2. OP n. ( l KP ) . EQ . 3 ) ) IJAL=lMJ INDEX 205
I F ( (FL ( l iJ) . EO . 2. OR . FL ( I MJ1. EQ . 31. AND . INDEX 206

1 ( F L ( a KP ) . NE . 2. ANO . F L ( I KP ) . NE . 3 ) ) IJAL=lkP INDEX 207
180 I F ( F L ( '. J A A ) . E O . 2. OR . F L ( I J A A ) . E Q . 3 ) lJAA=lJA INDEX 200

IF (FL i lkP ) .EQ .2.OR .FL ( I KP ) FQ.31 IJAA=lJA INDEX 209
I F ( F L t I KP ) . EQ . 2. OR .FL ( I KP ) . t ~, . Il I.JAA=IJA INDEX 210
IF((FL(JPKP).NE.2.AND.FL(JWJ).Ni 31) GO TO 190 INDEX 21I

IJTA=IJ INDEX 212
I F ( ( FL I I JP ) . NE . 2. AND . F L ( l JP l . NE . 3 ) . AND INDEX 213

1 I FL i l kP ) . EO . 2.OR.F L ( I k P ) . EQ . 31 ) IJ.A=lJP INDEX 219
I F ( I FL ( ! JP ) . EQ . 2.0R . FL ( I JP ) . EO . 3 ) . AND . INDEX 215

I ( FL ( I kP l . NE . 2. AND . FL ( l KP ) . NE . 31 ) IJTA=lKP INDEX 216
190 i f ( I F L f JPKM ) . NE . 2. AND . F L ( JPKM ) . NE . 3 ) i GO TO 2% INDEX 217

IJTF=lJ INDEX 218
I f I ( F L ( l JP l . NE . 2. AND . F L t I JP I . NE . 31. AND . [NCEX 219

( FL ( IkM I . E O . 2. OR . FL ( l KM ) .EQ . 3 ) ) IJTF=lJP INDEX 220'

I F f i FL t I JP ) . E O . 2. OR . FL ( I JP ) . E Q . 3 ) . AND . INDEX 221
1 ( FL ( I KM ) . NE . 2. AND . FL ( l kM ) . NE . 3 ) ) IJTF=lKM INDEX 222

200 i f ( ( FL I JMx P I . NE . 2. AND . FL ( JMKP ) .NE . 3 ) ) GO TO 220 INDEX 223
IJOA=lJ iNDEX ?2%
I F ( t F L ( I JM ) . NE . 2. AND . F L ( I JM ) . NE . 31. AND . INDEX 225

1 IFLilKP).EQ.2.OR.FL(IKP).EO.31) IJ8A=lJM INDEX 226

\
28 q* i l

l



_ ... _ ___

I F ( ( FL ( I JM ) . E O . 2. OR . FL ( ! JM ) . E O . 31. AND . INDEX 227
1 ( FL ( I KP ) .NE . 2. AND.FL I I KP ) . NE . 31 ) IJ8A= LAP INDEx 228

220 RETURN INDEx 229
END INDEx 230

*I,KF1XCC,1697

DIMENSION NAMIX(18) INDEx 231
DATA NAMix / 4HIJTL,4HIJBR,4HIJTR,4HIJRR,9HlJTT,4HIJAL,4HIJFP, INDEX 232

1 %H l JAR ,%H I JA A ,4H I JTF ,4H I JB A ,9H I JT A ,3H I JL INDEX 233
13HIJ8,3HlJR,3HIJT,3HIJA,3HIJF / INDEx 23a

*I,KFlxCC.1693

EO 41 K=2,k81 INDEx 235
IF(LPR.GE.2) WRITE (9,670) K INDEX 236
I F ( LPR . EO . l . OR . L PR . E Q . 3 ) WRITE (12.670) K INDEX 237
DO 90 J=1.J82 INDEx 238
KPR=JB2-J+1 INDEX 239
IFILPR.GE.2) INDEX 290

IWRITE(9.630) (LFL(1,KPR,K),l=1,182) INDEx 291
I F ( LPR .EO . l .OR .LPR . EO. 3 ) INDEx 292

IWRITE(12,630) (LFL(1,KPR,K),1=1,lB2) INDEX 293
40 CONTINUE INDEX 294

IF(LPR.GE.2) WRITE (9.660) INDEX 295
!r (LPR.EG. l .OR .LPR .EC . 3 ) WRITE (12,660) INDEX 296

41 CONTINUE INDEX 247
IF(LPR.GE.2) WRITE (9,680) INDEx 298
I F I LPR.EO. l .OR . LPR . EQ . 3 ) WRITE ( 2,680) INDEx 299
DO 42 M=1,MAxM 20 iNDEX 250
ILOW=M INDEX 251
IUP=lLOW+19 INDEX 252
IUP= MIN 0(MAXM,IUP) INDEX 253
00 47 J-1,18 INDEX E59
IF(LPR.GE.2i INDEX 255

IWRITE(9,700) NAMlx(J),(MFL(J.1I,!=. LOW,IUP) INDEX 256
IF (LPR.EO. l .OR.LPR.EO. 3 ) INDEx 257

IWRITE(12,700) NAMIX(J),(MFL(J.I),!=lLOW,IUP) INDEX 258
47 CONTINUE INDEX 253

IFILPR.GE.2) WRITE (9,69ui INDEX 260
I F ( LPR .EO . l . OR . LPR . EO . 3 ) WRITE (12,690) INDEX 261

42 CONT INUE INDEX 262
CALL START (1) INCLX 263
DO 46 K=KS ,kL INDEx 269
IJ=|J+1NCK INDEX 265
00 43 J=JS.JL INDEX 266
I alJ+1NCJ INDEX 267
Du 49 !=IS.!L INDEX 268
IJ=IJ+1 INDEX 269
LFL(lJ1=(LFL(IJ)-l)*18+1 INDEX 27C

44 CONTINUE INDEX 271
9 3 C ON T I NUE INDEX 272
46 CONTINUE INDEX 273

*1 KF!XCC.1759
670 FORMAT (96H CELL INDEX MAP LFL(1,J,K) FCR K = ,13 / / / ) INDEX 279
680 FORMAT (5|H INDEX INCREMENTS ARRAY MFL(M,LFL(!,J.K)) ///) INCEx 275
690 FORMAT!!H ///)

I NDE X 276
700 F ORMA I ( l H .A7,2016) INDEA 277

S9u
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*1 DENT IN/IS
*D,KFIXCC.90'7,992
*D,kFlxCC.969,970
*D,KFixCC.977,978
*D,KFIXCC. 1037,1068
*D.VFlxCC. 1795,1796

PETURN INVIS I

*D,KFixCC. 1800,1801

RETURN INVIS 2
*D VFIXCC. 1809.1808
*D,VFIXCC.'d23,1829

RETURN INVIS 3
*D,KFlxCC. 1828,1829

RETURN I N'l l S 9
*D,KFIXCC.1832,i836

*D.KFlxCC.1953
1 ( UGF T -UGe'8 ( 1 ) ) INVIS 5

*D,KFIXCC.1963

1 ( UL F T -ULFa ( ! ) ) INV!S 6
*D,vFIXCC.2016,2017

RETURN INVIS 7
*D,KFIXCC.2022,2023

RETURN INV!4 8
*D,KFIXCC.2027,2031
*D,KFIXCC.2039,2064
*D,KFIXCC.2080.2081

RETURN INVIS 9
*D,KFIXCC.2006,2087

RETURN INVIS 10
*D,KFIXCC.2091.2095
*D,VflxCC.2098,212P
* D , KF I XCC . 2216,221 ~,

RETURN INVIS 11
*D,KFIXCC.2222,2223

RETURN INV!S 12
*D,KFIXCC.2227,2231
*D,KFIXCC.2239,2260
*D,KFlxCC.2289,2285

RETURN INVIS 13
*D,KFIXCC.2290,2291

RETURN INVIS 14
*D,KFIXCC.2295,2299
*D,KFIXCC.2302,2328
*D.KFIXCC.2480,2511
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* lDENT F ILM
*D KFIXCC.336

SUBROUTINE CNPLOT(kkK,JSP) FILM 1

*0,KFlXCC 343

KK KKK+1 FILM 2

*l,KFIXCC.382

DANGLE =DPH*(FLOAT (K)-1.5) FILM 3

WRITE (12,870) OANGLE FILM 4

*l,KF1XCC.385

PTE=DPH*(FLOAT (K)-1.5) FILM 5

al,kFIXCC.387
IF (PTE .LT .FLOA t i ) .OR.PTE .GT .FLOA ( 2) ) CALL CRVIKFLO(ll,1YB, FILM 6

1 KFLO(2),lYB) FILM 7

*!,KFlxCC.389
IF(Pir..LT.FLOA(3).UR.PTE.GT.FLOA(41) CALI. DRVtVFLO(3),1Y8, FILM 8

1 KFLO(4),1YB) FILM 9
*l,KFIXCC.396

IF(PTE.LT.FLOA(5).OR.PTE.GT.FLOA(61) CALL CRV(IXL,KFLO(5), FILM 13

1 I XL ,KF LO( 6) ) f ILM 11

*I,KF1XCC.398
IFIPTE.LT.FLOA(7).OR.PTE.GT.FLOA(8)i CALL DRV(!XL,kFLOt7). FILM 12

I IXL,KFLO(8)) FILM 13

*1,KFIXCC.405
IF(PTE.LT. FLOAT 9).OR.PTE.GT.FLOA(10)) CALL DRVIKFLO(9),1YT, FILM 14

1 KFLO(10),1YT) FILM 15
*!,KFIXCC.437

IF(PTE.LT.FLOAlll).OR.PTE.GT.FLOA(12)) LALL DRV(KFLClli),1YT. FILM 16

1 KFLO(12), LYT 1 FILM 17

*|,KFIXCC.414
I F ( P T E . L T . FLO A ( 131. OR . P T E . G T . F LO A ( l'+ ) ) CALL DRV(IXR,KFLO(131, FILM 18

1 IXR,KFLO(141) FILM 19

*I,KFlXCC.416
IF(PTE.LT.FLOA(15).OR.PTE.7T.FLCA(161) CALL DRV(lxR,XFLO(15), FILM 20

1 IXR.KFLO(16)) FILM 21

al,KFIXCC.428
IF(PTE.LT.08(5,N).OR.PTE.GT.OB(6,N1) GO TO 270 FILM 22

*D,KFIXCC.444,445
IF(FL(1.J,Kl.NE.1) GO TO 300 FILM 23
QMN=QMX=CQ(I,J,k) FILM 24

*D,KFIXCC.451
IF(FL(1.J.K).GT.I.ANO.FL(1, ,K).LT.9) GJ TO 320 FitM 25

*D,kFIXCC.453,454
ff(CQ(l,J.Kl.LT.QMN, QM7 2'.C t i , J , K ) FILM 26
IF(CQt',J,K).GT.QMr) QMX *:Q(l,J.K1 FILM 27

*D,kFlxCC.503,506
IF(FL(1.J,K).GT.I.AND.FL(1,J.Kl.LT.41 L12=L13=1 FILM 28
IF(FL(l+1 J,kl.GT.I.AND.FL(!+1.J.Kl.LT.4) L12=L24= FILM 29
IFIFL(l.J+1,K).GT.I.AND.FL(1,J+1,Kl.LT.41 L13=L34=1 FILM 30
I F (FL ( l + 1 J+ 1,K ) .GT . I . ANO .FL ( l + 1,J + 1,K ) . L T .4 ) L 24 =L 39 = 1 FILM 31

*D.KFlxCC.511,514

IF(FON(M).LE.CQ(1.J K)' Kl=0 FILM 32
IF(CON (M).LE.CQ(!+1,J.K)) K2=0 FILM 33
IF(CON (M).LE.CQtl.J*l,K)? K3=0 FILM 39

IF (CON (M) .LE .CQ ( I + 1.J+ 1 k ) ) K4=0 FILM 35
*D,KFIXCC.550

YX(IC)=YO+0Z*((CON (M)-CQ(lil.J.K)l/(CQ(Ill.J+1,Kl-CQ(llt J,K))) F l '_ M 36
*D,KFIXCC.554

XY(IC1=XD+DR*(tCONtM)-CQ(!,JJ1,K))/(CQt1+1,JJ1,K)-CQ(!,JJ1,K1)I rILM 37
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*D.KFl>CC.570,586

800 RETURN FILM 38
*l,KFIXCC.601

870 FORMAT (40X,25HAZIMUTHAL ANGLE (CEPTN) =,lPE12.5) FILM 39
*l,kFIXCC.602

SUBROUTINE CNPLTIK FILM 90
* CALL GCOMI
* CALL GCOM2

D IME NS ION CON ( l l ) , XY ( 2) , YX ( 2 ) FILM 41
D I ME NS I ON CS ( 10 ) , JX ( 20 ) , JY t 20 ) FILM 42

C FILM 43
C PLO T CONTOURS AT CCNSTANT VALUES OF J FILM 94
C FILM %5
C FILM 46

DO 1000 MM=1,5 FILM 97
J = l k P'. O T ( 1, MM ) FILM 48
(U(J.EO.0) GO TO 1000 FILM 99

C F.0T ONLY THOSE SPECIFIED FILM 50
C FILM 51

00 900 L=1,11 FILM 52
I F ( I VPLO T i l +L , MM ) . EO . 0 ) CO TO 900 FILM 53
IF(ITC.EO.0) GO TO 50

u-
FILM 59
FILM 55

C GENERATE GRID FOR CYLININICA. IKPLOT FILM 56
C FILM 57

IF(LPR.LE.0) GD 10 10 FILM '9
CAtt ADV(1) FILM 59
C ALL L INCN1 (60 FILM 60
LRITE(12,850) JNM ,NAME , T I ME .C YFL E FILM 61

10 CONTINUE FILM 62
HE I GH T =DZ * ( FL OA T ( J )- l . 5 : FILM 63
XR=PB(181) FILM 69
XL2-XR FILM 65
YT=xR FILM 66
YB=-XR FILM 67
IXL=61 FILM 68
IXR=961 FILM 69
LYT =31 FILM 70
lY8=931 FILM 71
00 19 !!=1,181

FILM 72
XiaRB(II) FILM 73
CALL CONVRT(X1,1X.XL,X9,1XL,1XR) FILM 74
JX(ll)=lX FILM 75
JY(ill=981 FILM 7619 CONTINt'' FILM 77
'F (FL ( 1 ) . EQ . 2. OR.FL i l ) . EO . 31 CALL CRVtJX(!).JY(ll.JX(!81) JYfl811) FILM 78
NANG=DPH/0.08726646 + .5 FILM 79
CPHN=DPH/ FLOAT (NANG) FILM 80CSill=S!N(CPHN) FILM 81
CS(2)=CCS(DPHN) FILM 82cst 3)=0.

FILM 83CS(91=1.
FILM 84DO 2f ;'K=2,kB1
FILM 85DO 29 N=1,NANG
FILM 86CS(6)=CS(21*CSti)+CS(ll*CSl9) FILM 87cst?)=C5:Es*CS: 1-CStil*CS(33 Fjf.M 88CS(3'=CS(6)
F 89CS(4)=CS(7)
FILM 90

''
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DO 22 11=1,181 FILM 91

CS(Ol=PBill) FILM 92

CS(6)<CS(3)*CS(B) F ILM 93

CS(7)=CS(4)*CStd) FILM 94

CA'..L CONYRT(CS(7),1X XL,XR,1XL,1XR) FILM 95
CALL CONVRT(CS(6),1Y YB,YT,1YB,1YT) FILM 96

IJ=ll+(J-1)*lB2+(KK-1)*lB2XJB2 FluM 97

iPJ=lJ+1 FILM 98

IF(ll.EO IBl.AND.FL(IPJ).LT.9) GO TO 27 FILM 99

IF ( ( FL ( IJ) .E O. 2.OR .FL ( I J I . EO . 3 ) . AND . FL ( IPJ ) . NE . 2. AND . FL ( J PJ) .NE . 3 ) FILM 100

1 00 TO 27 FILM ICI

I F IFL ( l J) .NE . 2. AND. FL ( IJ I . NE . 3. ANO . ( FL ( IPJ ) . EO . 2. OR . FL ( IPJ ) .EO . 31 ) FILM 102

1 GO TO 27 FILM 103

GO TO 21 FILM 104
c? CALL DRV(JX(II)., ll),1X,IY) FILM 105

21 JXt!!)=lX FILM 106

JY(lll=lY FILM 107

22 CCNTINUE FILM 108

24 CONTINUE FILM 109

DO 25 !!=2.181 FILM 110

IJ=l!+(J-1)*lB2+(KK-ll*lB2XJB2 FILM lil

IKP=lJ+162XJB2 FILM 112
IFIFL(lKP).EO 01 GO TO 25 FILM !!3

I F ( ( FL ( ! J ) . E . . d. OR .FL ( I J ) .EO . 3 ) . AND . FL ( l kP ) . NE . 2. AND . FL ( I KP ) . NE . 31 FILM 114

1 GO TO 23 FILM 115
IF (FL ( IJ) . NE .2. AND .FL ( ! J) . NE . 3. AND . ( FL ( I KP ) . EQ. 2.OR .FL ( IKP l .EQ . 3) ; FILM 116

I GO TO 23 FILM 117
IF ( KK .FO . KBl . AND. (FL ( !KP l . EO . 2. OR . FL ( I KP ) . EQ . 3) lGO TO 23 FILM !!8

GO TO 25 FILM 119
23 C ALL DRV( JX ( ! !- 1 ) . JY t ! !- 1 ) , ?X ( l l ) , JY ( ! ! ) ) FILM 120
25 CONTINUE FILM 121

26 CONTINUE FILM 122
GO TO 100 FILM 123

C FILM 124
C GENERATE BACKGROUND FOR CARTESIAN IKPLOTS FILM 125
C FILM 126

50 CONT INUE FILM 127
lYB=916 FILM 128
XL=0. FILM 129
XR=lB*0R FILM 130
YT=K9'CPH FILM 131

YB=0 FILM 132
IF(XR.LE. 1.13556*YT) GO TO 920 FILM 133
lyL=0 FILM 134
IXR=1022 FILM 135
l'T=916-YT*1022/XR FILM 136
GO TO 930 FILM 137

920 X=XR*450/YT FILM 138
IXL=511-X FILM 139
IXR=511+X FILM 140
!YT=16 FILM 141

930 CONTINUE FILM 142
IF(LPR.LE.0) GO TO 940 FILM 143
CALL AUV(1) FILM 199
CeLu L I NCNT ( 60 ) FILM 195
WRITE (12.850) JNM,NAME, TIME, CYCLE FILM 196

940 C ONi l NUE F ILM 147
HEIGHT *DZ*(FLOATtJi-l.5) FILM 148
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00 960 K=2,K82 FILM 199
DO 960 !=2,192 FILM 150
IJ=l+(J-1)*182+(K-l)*lB2(J82 FILM 151
IMJ=lJ-l FILM 152
IkM=lJ-182XJ82 FILM 153
IF(K.EO.2.OR.K.EO.KB2) GO TO 945 FILM 159
I F ( FL ( I J ) .NE . 2. AND . FL ( I J ) . NE . 3. AND . ( FL ( I KM I . EQ . 2. CR . FL t ! KM ) . EO . 31 ) FILM 155

1 GO TO 945 FILM 156
IF t (FL ( I J ) . EQ . 2. OR . FL ( I J ) .EO . 3 ) . AND . FL ( I KM ) . NE . 2. AND . FL ( I AM ) . NE . 3 ) FILM 157

1 GO TO 945 FILM 158
GO TO 950 FILM 159

995 XX3=DR* FLOAT (I-21 FILM 160
YY3=DPH' FLOAT (K-2) FILM 161
XX4=XX3+DR FILM 162
CALL CON'vRT(XX3,IX1,XL,XR,IXL,IXR) FILM 163
CALL CONVRT(XX4,[X2,XL,XR,1XL,1XR) FILM 164
CALL CONVRT(YY3,1YI,Y8,YT,1Y8,1YT) FILM 165
CALL DRV(IXI,1Yl.IX2.lYl) FILM 166

950 CGNTINUE FILM 167
I F ( (FL ( I J ) . E O . 2. CR .FL t IJ) . EO . 3 ) . AND FL ( ] MJ ) . NE . 2. AND .FL ( I MJ ) . NE 3 ) FILM 168

f GO TO 955 FILM 169
I F ( FL ( I J ) . NE . 2. AND .FL t I J ) . NE . 3. AND . ( FL ( I MJ a . EQ . 2. OR . FL ( I MJ ) . EQ . 31 ) FILM 170

1 GO in 955 FILM 171
I F ( l .E : . 2. AND . ( FL ( I MJ ) .EO . 2. CR. FL ( l MJ ) .EQ . 3 3 ) GO TO 955 FILM 172
IF(i.EQ.lB2.AND.(FL(IJ).EO.2.CR.FL(lJ).EQ.31) GO TJ 955 FILM 173
GO TO 960 FILM 17%

955 XX3=DR* FLOAT (I-2) FILM 175
YY3=DPH' FLOAT (K-2) FILM 176
YY4=YY3+DPH FILM 177
CALL CONVRT(XX3,IX1,XL,XR,IX'.,l>R) FILM 178
CALL CONVRT(YY3,lYl,YB,YT,1Yd,1*T) FILM 179
LALL CONVRT(iV4,lY2,Y8,YT,1YP,1YT) FILM 180
CALL DRV(IXI,1Yl lX1,1Y2) FILM 181

960 CONTINUE FILM 182
C FILM 183

100 XS=DR/2. FILM 184
YS=DPP'2. FILM 185
QMN=1.E50 FILM 186
QMX=-l.E50 FILM 187
D0 200 !=2,181 FILM 188
D0 200 K=2,K81 FILM 189
IJ=l+(J-1)*lB2+(K-1)*182x.82 FILM 190
GO TO( 101.102,10 3.104.105,1 C6.10 7.108.109, l l 0,1111 L FILM 191

C FILM 192
101 CQ(IJ)=RGP(!J) FILM 193

GO TO 190 FILM 19%
102 CQ(!J)=RLP(IJ) FILM 195

GO TO 190 F I Lii 196
103 CQ t !J) =THt !Ji FILM 197

GO TO 190 FILM 198
109 CQ(IJ)=PLIJ) FILM 199

GO TO 190 FILM 200
105 CQ(!J)=TG(!J) FILM 201

GO TO 190 FILM 202
106 CQ(lJi=TL(IJ) FILM 203

GO TO 190 FILM 20%
107 CQ(IJ)=TS(IJ) FILM 205

GO TO 190 FILM 2C6
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108 CQ( lJi =S;EG( lJI FILM 207
GO TO 190 FILM 208

109 CQtlJi=SIELtlJ) FILM 209
GO TO 190 FILM 210

l io CQilJi =ERATE l lJ)-CRATE ( lJ) F'LM 2tl
GO TO 190 F IL:1 212

til CQ(IJ)=KDRAGIIJ) FILM 213
GO TO 190 FILM 219

190 CONTINUE FILM 215
IF ( CQ ( I J ) . L T . CMN ) QMN=CQ(!J) FILM 216
IF ICQ(!J).GT.QMX) QMX=CQtlJ) FILM 217

200 CONTINUE FILM 218
DQ=(QMX-CMN)<10. FILM 219
SUM =QMN FILM 220
CC=0. FILM 221
MINQ=2 FILM 222
DO 330 N=1,ll FILM 223
CON (N)= SUM *fN-II'DQ FILM 229
IF (CC.GT.O.) GO TO 330 FILM 225
IF ( CON I N ) . L E . CMN ) GO TO 330 FILM 226
CC 1. FILM 227
MINQ=N FILM 228

330 CONTINUE FILM 229
IF ( LPR .LE . 0 ) GO TO 980 FILM 230

332 CONrlNUE FILM 231
CALL LINCNT(61) FILM 232
00 TO (335,390,345,350,355,360,365.370,375,380,385),L FILM 233

335 WRITE (12,720) HEIGHT FILM 239
CO TO 970 FILM 235

390 WRITE (12.725) HEIGHT FILM 236
GO TO 970 FILM 237

395 WRITE (12.73L) HEIGHT FILM 238
GO TO 970 FILM 239

350 WRITE (12,735) HEIGHT FILM 290
GO TO 970 FILM 291

355 WRITE (12,790) HEIGHT FILM 292
GO TO 470 FILM 293

360 WRITE (12,795) HEIGHT FILM 294
GO TO 970 FILM 295

365 WRITE (12,750) HEIGHT FILM 296
GO TO 970 FILM 297

370 WRITE (12,755) HEIGHT FILM 298
GO TO 970 FILM 299

375 WRITE (12,760) HEIGHT FILM 250
GO TO 970 FILM 251

380 WRITE (12,765) HEIGHT FILM 252
GO TO 970 FILM 253

385 WRITE (12,770) HE!GHT FILM 259
970 CONTINUE FILM 255

IF(LPR.LE.0) GO TO 980 FILM 256
CALL LINCNT (59' FILM 257
WRITE (12,860)QMX,CHN.CCN(10). CON (MINQ),DQ FILM 258

900 00 710 K=2,ABI FILM 259
YD=YS+(K-21'OPH FILM 260
00 700 l-2,18 FILM 2Lt
IKP=l+(J-1s*lB2+K'19?XJB2 FILM 262
I F ( K . EO . kB l . AND .FL ( ! kP ) . NE . 0 ) G0 TO 700 FILM 263
XD=V5+(I-2)*DR FILM 264
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C 8YPASSES 06STACLE FILM 265
L12=Ll3=L24=L39=0. FILM 266
KKl*K+1 FILM 267
IF I K . EO . K81. ANO. FL ( !kP l . EO . 0 ) KKl=2 FILM 268
I F ( FL ( 1, J , K ) . G T . l . ANO . FL ( I 1,K).LT.9) L12=L13=1 FILM 269
IF(FL(1,J,KKi).GT.I.ANC .~u(1.J.KKl).LT.41 L12=L29=1 FILM 270

.AND.FL(l+1.J.Kl.LT.9) L I 3*L39 = 1 FILM 271!FtFLtl.l.J.K).GT .

IFtFL(l+1.J KKi).01 1.AND.FL(!+1,J.KKi).LT.9) L24=L34=1 FILM 272
DO 690 N=2,10 FILM 273

C IF CON . G T . CQ SE T S KN = l ---- I F CON . L E . CQ SE TS KN= 0 FILM 279
M=12-N FILM 2 75

K l = K2= K 3= K9 = 1 FILM 276

IF ICONIM).LE.CQ(1.J.K)) Kl=0 FILM 277
IF ICONIMI.LE.CQ(l.J,kKl)) K2=0 FILM 278
IF (CON (M).LE.CQtl+1,J.K)) K3=0 FILM 27'J
IF ICON (M).'_E.CQi!+!,J.KKI)) K9=0 FILM 280
IF (Klev2*K3.K9.NE.0) GO TO 590 FILM 281

IF ((Kl+K2+K3+K91.NE.0) GO TO 610 FILM 282
GO TO 690 FILM 283

C FINDS TWO INTERSECTION PolNTS OF FOUR CELL PEGION FILM 239
610 IC=0 FILM 285

IF (tKl+K3).NE.1) GO TO 620 FILM 286
IF ( L 13. E Q .1 ) GO TO 620 FILM 387
DY=0. t ILM 288

KK2=K FILM 289
IC=lC+l FILM 290
ASSIGN 620 TO KR1 FILM 291
GO TO 660 FILM 292

620 IF ( I K l + K2 ) . NE .1 1 GO TO 630 FILM 293
IF ( L 12. E Q .1 1 GO TO 630 FILM 294
Dx=0. FILM 295
111=1 FILM 296
IC=lC+l FILM 297
ASSIGN 630 TO KRI FILM 298
GO TO 670 FILM 299

630 IF ((K2+K9).NE.li GO TO 690 FILM 300
IF (L29.EO.ll GO TO G90 FILM 301
Of=DPH FILM 302
KK2=KKI FILM 303
IC=lC+1 FILM 309
ASSIGN 690 TO KR1 FILM 305
GO TO P FILM 306

090 IF ((K3+..).NE.11 GO TO 650 FILM 307
!F (L39.E O. i t GJ TO 650 FILM 308
DX=DR FILM 309
!!!=l*1 FILM 310
IC=IC+l FILM 311
ASSIGN 050 TO KR1 FILM 312
GO TO 670 FILM 313

650 GO TO 690 FILM 314
660 YC=YD+0Y FILM 315

XC = XD +DR' I ( CON ( M I -CQ ( ! , J ,kK2 ) ) / ( CQ l l + 1.J KK21 -CQ i l , J ,k K2 ) ) ) FILM 316
XYllC)=XC FILM 317
YXilC)=YC FILM 318
IF(ITC.EO.0) GO TO 665 FILM 319
XY(ICl=XC'COS(YC) FILM 320
YX ( IC ) =XC' SIN (YC ) FILM 321

665 IF I!C.EO.2s GO sG 600 FILM 322
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GO TO KR1 FILM 323
670 XC=XD+DX FILM 324

YC = YD+DPH' f ! CON I M)-CG t i i 1,J.K ) ) / ( CC( l I 1,J .KK 11 -CQ ( l 11,J,K ) ) 1 FILM 325
XY(IC)=XC FILM 326

YX(IC)=YC FILM 327

IF(ITC.EO.01 GO TO 675 FILM 328

XY(IC)=XC'COS(YC) FILM 329

YX(IC)=XC' SIN (YC) FILM 330

67S IF (IC.EO.21 GO TO 680 FILM 331

GO TO KR1 FILM 332
C CONVERTS AND PLOTS CONTOURS FOR FOUR RE AL CELLS----K-2 FILM 333

600 CALL CONVHT ( XY ( l 1, I X l , XL , XR , I s.L , I XR ) FILM 334
CALL CONVRT (XYt2),1X2,XL,XR,1XL,1XR) FILM 335
CALL CONVRT (YX(1),1YI,YB,YT,1YB,1YT) FILM 336
CALL CONVRT (YX(2),!Y2,YB,YT,IYB, LYT) FILM 337
IF IM.EO.10) CALL PLT (lX1,IYl.29) FILM 338
1" (M.EQ.MINC) CALL PLT (IX1,1YI,35) FILM 339
CALL DRV (lX1,1YI,1X2.lY2) FILM 390
IC=0 FILM 341

GO TO KRt FILM 342
690 CONTINUE FILM 34 3

700 CONTINUE FILM 344
710 CONTINUE FILM 345
900 CONTINUE FILM 34 6

1000 CONTINUE FILM 347
RETURN t' l L M 348

C FILM 349
720 FORMAT (9X.25HGAS MACROSCOPIC DENSI TY 40X,7HHEIGHT=,lPE14.7) FILM 350
725 FORMAT (9X,26HLIQUID MACROSCOPIC CENSITY,40X,7HHEIGHT=,lPE19.7) FILM 351

730 FORMAT (4X.25HVOID FRACT ION 40X,7HHEIGHT=,lPE14.7) FILM 352
735 FORMAT (9X,25HPRESSURE 40X,7HHEIGHT=,lPE14.7) FILM 353
740 FORMAT (4X 25F3AS TEMPERAlURE 90X,7HHEIGHT=,lPE14.7) FILM 354
795 FORMAT (4X 25HLIQUID TEMPERATUPE 40X,7HHEIGHT=,lPE14.7) FILM 355
750 FORMAT (9X.25HSATURATION TEMPERATURE 90X,7HHE:GHT=,lPEly.7) FILM 356
755 FORMAT (ux,25HGAS INTERNAL ENERGY 40X,7HHEIGHT=,lPE14.7) FILM 357
760 FORMAT (4X,25HLIQUID INTERNAL ENERGY 40X,7HHEIGHT=,lPE14.7) FILM 358
765 FORMAT (9X,25HMASS EXCHANGE RATE 40X,7HHEIGHT=,lPE14.7) FILM 359
770 F ORM A T ( 9 X . 25HMCME N T Ut' EXCHANGE RATE 90X,7HHEIGHT=,1PE14.7) FILM 360
850 FORMAT (4X,AlU,2X,10A8,3H T=,lPE12.5,7H CYCLE =,15) FILM 361
860 FORMAT (9X,4HOMX=,lPE12.4,7H CMN=,lPE12.4.16H M A X . C ON . L I NE = . FILM 362

1IPE12.4,16H M I N . CON . L I NE = , I PE 12. * ,12H INTERVAL =.IPE12.4i FILM 363
END FILM 364
SUBROUT!NE CNPLTJK F1LM 365

' CALL GCOMI
' CALL GCOM2

O! PENSION CON (ll),VYl2),YXI21 FILM 356
C FILM 3G7

DO 1000 MM=1,5 FILM 3E8
!=JKPLOT(1,MM) FILM 363
IF ( 1.EO. 0 ) GO TO 1000 FILM 370

C PLOT GNIY lHOSE SPECIFIED FILM 371
C FILM 372

00 900 L=1,ll FILM 373
| F I J ,PL O T ( 1 + L . MM ) . E Q . 9 ) GO TO 900 FILM 374

C GENERA (E 8 ACKGROUND GRID FGR JKPLOTS FILM 375
C FILM 376

F,AOlUS=DR'(FLOAT (Il-1.5) FILM 3'7
DA= RADIUS'DPH F ILM 370

{L1 j QC 37O j
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IF(ITC.EO.0) DA=DPH FILM 379
lY8=916 FILM 380
XL=0. FILM 381
xR=KB'DA FILM 382
YT=J8*DZ FILM 383
Y8=0. FILM 384
IF(XR.LE. 1.13556*YT) GO TO 20 FILM 385
IXL=0 FILM 386
!)R=1022 FILM 387
[YT=916-YT*1022/XR FILM 388
GO TO 30 FILM 389

20 X=xR*450/YT FILM 390
IXL=511-X FILM 391
IXR=511+X FILM 392
LYT =16 FILM 393

30 CONTINUE FILM 394
CALL ADV(1) FILM 395
IFILPR.LE.0) CO TO 90 FILM 396
CALL LINCNT(60) FILM 397
WRITE (12,850) JNM,NAME. TIME, CYCLE FILM 398

40 CONT!NUE FILM 399
DO 6? J=2.JB2 FILM 400
DO 60 K=2,K82 FILM 901
IJ=l+(J-1)*IB2+(K-1)*182XJ82 FILM 402
IvM=lJ-182 FILM 403
IKM=IJ-182XJB2 FILM 404
IF(FLilkMI.EO.01 GO TO 50 FILM 405
IF(K.EQ.2.OR.K.EO.KB2) GO TO 45 FILM 906
[F I FL i lJ) . NE . 2. AND .FL ( IJ) .NE . 3. AND . (FL ( I KM ) . EO . 2. OR .FL ( IKM ) . EO . 3 ) ) FILM 407

1 GO TO 45 FILM 908
IF((FL!!J).EO.2.OR." I J ) . EQ . 3 ) . ANC . F L ' ! kM ) . NE .2. ANO .F L s l KM ) .NE . 3 ) FILM 909

I GO Yo 45 FILM 410
GO TO 50 FILM 911

45 XX3=DA*(FLOAT (K)-2.) FILM 412
YY3=DZ*(FLOAT (J)-2.) FILM 413
YY4=YY3+DZ FILM 914
CALL CCNVRT(XX3,1XI,XL,XR,1XL,1XR) FILM 415
CALL CONVRT(YY3,1Yl,YD,YT,1YB,1YT, FILM 916
CALL CONVRT(YY4,1Y2,YB,1T,iY8,1YT) FILM 417
CALL DRV(IX1,1Yl !XI,1Y2) FILM 418

50 CONTINUE FILM 919
I F ( ( FL ( I J ) . EQ .2.OR . FL ( I J ) .EQ . 31. , JD .F. t l JM ) NE .2. AND . FL ( I JM ) . NE . 3 ) FILM 920

1 GO TO 55 FILM 421
I F ( FL ( I J ) . NE . 2. AND . FL ( I J ) .NE . 3. AND . t FL ( I JM , . EQ .2. OR .FL ( I JM ) . EQ. 3 ) ) FILM 422

i GO TO 55 FILM 423
IF (J.EQ. 2. AND . (FL ( IJMI .EO .2. OR . FL ( IJMi .EQ . 3 ) ) GO TO 55 FILM 424
IF ( J. EQ . JB2. AND . (FL ( !J) .EO . 2.OR.FL ( I J) .EQ . 3 ) ) 00 TO 55 FILM 425
GO 10 60 FILM 426

55 XX3=DA*(FLOAr(Ki-2.) FILM 927
XX4=XX3+DA FILM 928
YY3=DZ'(FLOATfJi-2.) FILM 429
CALL CONVRT(XX3,1X1,XL,XR,1XL,1XR) FILM 430
CALL CONVRT(YY3,lYl,YB,YT,!YB,1YT) FILM 431
CALL CONVRT(XX4,;X2,XL,XR,1XL,1XR) FILM 432
CALL DRV(IXI,1Yl.!X2,1Yl) FILM 433

60 CONI !NUE FILM 434
65 CONTINUE FILM 435

XS=XL+DA/2. FILM 436
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YS*Y8*32/2. FILM 437
QMN = 1. E 50 FILM 938
QMx=-1.E50 f ILM 939
DO 200 J=2 JB1 FILM 990
DO 200 K=2,KB1 F ILM 491

IJ=l+(J-ll*lB2+(K-ll*IO2xJB2 FILM 492
GO TO(101,102,103.109,105.106,107,100,109, I l o , I l l i ,L FILM 993

C FILM '99

101 CQ(IJi=RGP(IJi F|LM 995
GO TO 190 > ILM 996

102 CQ f ! J) =RLP( !J) FILM 947

GO TG 190 FILM 490
10 3 CQ( !Ji = TH(IJ) F ILM 949

GO TO 190 F ILM 450
109 CQtlJ)=PilJ) FILM 451

GO TO 190 F i l. M 452
105 CQ(IJi=TG(lJ) FILM 453

GO TO 190 FILM 959
106 CQ(IJ)=TL(!J) F ILM 455

GO TO 190 FILM 956
107 CQi!J)=TS(IJ) FILM 957

GO TO 190 FILM 458
108 CQllJi=S!EG(lJl FILM 953

GO TO 190 F ILM 460
109 CQ( IJ)-a:EL( IJI FILM 461

GO TO 190 F ILS 462
110 CQ( IJ) =ERATE ( lJ)-CRA T E ( lJ I FILM 463

GO TO 190 FILM 469
111 CQ(IJi=KDRAG(IJ) FILM 465

GO TO 190 FILM 966
190 CONTINUE FILM W67

IF ( CQ ( I J ) . L l . QMN ; QMN=CQilJ) FILM 468
IF ( CQ ( I J f . G T . QM ( ) QMx=CQ(lJ) FILM 969

200 CONTINUE FILM 470
DQ=(QMX-QMN)/10. FILM 971
SUM =CMN FILM 472
CC=0. F il.M 473
MINQ=2 FILM 479
DO 330 N=l.11 FILM 475
CON (N)= SUM *(N-II*DQ FILM 976
IF (CC.GT.0.1 GO TO 330 FILM 977
IF ( CON ( N ) . L E . QMN ) GO TO 330 f ILM 970
CC=1. FILM 979
MINQ=N F; M 480

330 CONTINUE FILM 481
IF (LPR.LE.03 GO TO 480 FILM 482

332 CONTINUE FILM 983
C ALL L INCNT (61 ) FILM 489
GO TO (335,390,395,350,355,360,365,370,375,380,385),L FILM 485

335 WRITE (12,720) RAO!US FILM 486
GO TO 970 FILM 487

390 WRITE (12,725) RADIUS FILM 488
GO TO 970 FILM 489

395 WRITE (12,730) RADIUS F ILM 490
GO TO 470 FILM 991

350 WRITE (12,735) RADIUF FILM 992
GO TO 970 F ILt1 493

355 WRITE (12,740) RADIUS FILM 999
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GO TO 970 FILM 995
360 WRITE (12,795) RADIUS FILM 996

GO TO 970 FILM 997
365 WRITE (12,750) RADil' FILM 958

GO TO 970 FILM 999
370 WRITE (12,7551 RADIUS FILM 500

GO TO 970 FILM 501
375 WRITE 112,760) RAOlUS FILM 502

GO TO 470 FILM 503
380 WRITE (12,765) RADIUS FILM 509

GO TO 970 FILM 'J 05
385 WRITE (12,770) RADIUS FILM 506
970 C ON T I NUE FILM 507

CALL LINCNT (59) FILM 500
WRITE (12,8601CMX,QMN. CON (101. CON (MINC),00 FILM 509

980 00 710 J=2,J8 FILM 510
YO=YS+(J-2)*DZ FILM 511
00 700 K=2,r8 FILM 512
XD=xS+(K-2)*DA FILM 513

C BYPASSES 085TACLE FILM 519
L12*L13=L29=L39=0. FILM SIS
IF ( FL ( 1. J, K ) . GT . I . AND . FL ( 1. J . K ) . L T . 9 ) L12=L13=1 FILM 516
IF (FL ( i . J ,K + 1 ) . GT . I . AND .FL ( ! , J .K + 1 ) . L T . 9 ) L12=L29=1 FILM 517
I F I F L ( 1, J + 1, K ) . G T . I . AND . FL ( f . J+ 1, K ) . L T . 9 ) L13=L39=1 FILM 518
I F ( F L ( I . J + 1, K + 1 ) . G T . l . AND . FL ( 1, J + 1, K + 1 ) . L T . 9 ) L29=L39=1 FILM 519
00 690 N=2,10 FILM 520

C IF CON . GT .CQ SE TS KN= 1 ----! F CON.LE.CC SETS KN=0 FILM 521
M=12-N FILM 522
Kl=K2=K3=K9=1 FILM 523
IF (CONIM) .LE .CQ t l .J.K i l Kl=0 FILM 529
IF (CONIM).LE.CQ(i.J.K+1); K2=0 FILM 525
IF (CON (M).LE.CQ(l.J+1,K)) K3=0 FILM 526
IF (CON (MI.LE.CQ(1.J+1,K+11) K9=0 FILM 527
IF (Kl*K2*K3*K9.NE.0) GO TO 690 FILM 528
IF f(Kl+K2+K3+K4).NE.0) GO TO 610 FILM 529
GO TO 690 FILM 530

C FINDS TWO INTERSECTION POINTS OF FOUR CELL PEGlCN FILM 531
610 IC=0 FitM 532

IF ((Kl+K3)lNE.1) GO TO 620 FILM 533
IF (L l 3. EQ .11 GO TO 620 FILM 534
Dx=0. FILM 535
kkl=K FILM 536
1C=IC+l FILM 537
ASSIGN 620 TO KRI FILM 536
GO TO 660 FILM 539

620 IF (IKl+K21.NE.1) GO TO 630 FILM 540
IF ( L 12.EO . l l GO TO 630 FILM 591
Dr=0. FILM 592
JJi=J FILM 593
!C=lC+l FILM 599
ASSIGN 630 TO KR1 FILM 545
GO TO 670 FILM 596

630 IF ((k2+K4).NE.l> GO TO 690 FILM 597
IF (L29.EQ.1) GO TO 690 FILM 548
Dx=DA FILM 549
KKl=K+1 FILM 550
IC=lC+l FILM 551
ASSIGN 690 TP KRI FILM 552

Q Qg
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GO TO 660 FILM 553

640 IF ( (K3+K4 ) .NE . l i GO TO 650 F!LM 554

IF ( L 34.CO .1 ) GO TO 650 FILM 555
OY=DZ FILM 556

JJi=J+1 FILM 557

IC=lC+l FILM 558
ASSIGN 650 TO KRI FILM 559
GO TO 670 FILM 560

650 GO TO 690 FILM 551

660 XY(IC)=XD+DX FILM 562

YX(IC)=YD+DZ*((CON (M)-CQll.J KK111/(CQll,J+1,KKI)-CQ(1.J.KKil)) FILM 563

IF (IC.EQ.21 GO TO 680 FILM 564

GO TO KR1 FILM 565
670 YX(IC)=YD+DY FILM 566

XY(lC)=XD+DA*((CON (MI-CQll JJ1,K))/(CQll.JJ1,K+1)-CQtl,JJ1,K))) FILM 567
IF (IC.EQ.2) GO TO 680 FILM 568
GO TO KR1 FILM 569

C CONVERTS AND PLOTS CCNTOURS FOR FOUR REAL CELLS----K=2 FILM 570
600 C ALL CONVRT (XYll),1XI,XL,XR,1XL,1XR) FILM 571

CALL CONVRT (XY(2),1X2,XL,XR,1XL,1XR) FILM 572
CALL CONVRT (YX(1),1Yl,Y8,YT,1YB,1YT) FILM 573
CALL CONvRT (YX(2!,1Y2,YO,YT,1YB IYT) FILM 574
IF ( M . EQ .101 CALL PLT (IXl,lY1,2%) FILM 575
IF (M.EQ.MINQ) CAL. PL* (IXI,1Yl.35) FILM 576
CALL DRV (IXI,1YI,1X2,1Y2) FILM 577
IC=0 FILM 578
GO TO KR1 FILM 579

690 CONTINUE FILM 500
700 CONTINUE FILM 581

710 CONTINUE FILM 582
900 CONTINUE F!LM 583

1000 CONTINUE FILM 584
RETURN FILM 585

C FILM 586
720 FORMAT (4X.25HGAS MACROSCOPIC DENSI TY 40X,7HRADIUS=,lPEly.7J FILM 587
725 F ORMA T ( 4 X ,26HL I QU I D M ACROSCOP I C CENS I T Y ,4 0 X ,7HR AD I US= , l PE 19 . 7 ) FILM 588
730 FORMAT (4X.25HVOID FRACT ION ,40X,7HRADIUS=,lPE14.7) FILM 589
735 FORM AT (4X ,25HPRESSURE ,40X,7HRADIUS=,lPE14.7) FILM 590
740 FORMAT (4X.25HGAS TEMPERATURE ,40X,7HRADIUS=,lPE14.7) FILM 591

745 FORMAT (4X.25HLIQUlO TEMPERATURE 40X,7HRADIUS=,lFEly.7) FILM 592
750 FORMAT (4X.25HSATURAT ION TEMPERA TURE 40X,7HRADIUS=,lPE14.7) FILM 593

755 FORMA T (4X.25HGAS INTERNAL ENERGY 40X,7HRADIUS=,lPE14.7) FILM 594
760 FORMA T (4X .25HL IQUID INTERN AL r.ERGY 40X,7HRADIUS=,lPEly.7) FILM 595
765 FORMAT (4X 25HMASS EXCHANGE R ATE 40X,7HRADIUS=,lPE14.7) FILM 596
770 FORMAT (4X.25HMOMENTUM EXCHANGE RATE 40X,7HRADIUS=,lPEly.7) FILM 597
850 FORMA T (4X , A 10,2X ,19 A8,3H T = , l PE 12. 5,7H CT :LE=,15) FILM 598
860 FORMAT (4X 4HQMX=,lPE12.4,7H CMN=,lPElE.+,16H MAX. CON.LINE=, FILM 599

IIPE12.4,16H MIN.CCN.LINE=,IPE12.4,12H INTERVAL =,IPE12.4) FILM 600
END FILM 601

*D,AFIXCC.634,655
*D,KFIXCC.801.906

*D.KFIXCC.1307
DIMENSION VELMXI6) FILM 602

*i,KFIXCC 1355

VELMX(4)=0. FILM 603
NELMX(5)=0. FILM 609
%ELMXt6)=0. rlLM 605
DO 65 K 2,K81 FILM 606

Go,
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*D.KFixCC. 1358,1366
IJ=l+(J-1)*lB2+(K-1)*!B2XJB2 F ILM 607
I F I FL ( ! J ) . EO . 2. CR .FL ( I J i . EO. 3 ) GO TO 65 FILM 608
VELMX(1)=AMAXIIVELMX(1), ABS (UG(!J)).ABStVG(lJ))) FILM 609
VELMX(2)=AMAXIIVELMX(2), ABS (UL(!J)), ABS (VL(!J))) FILM 610
VELMX(3)=AMAXI(VELMX(3). ABS (UG(lJ)) ABStWGt!J))) FILM 611
VELMX ( 4 ) = AMAX I ( VELMX ( 4 ) , ABS (UL ( !J ) ) , ABS ( WL ( IJ ) ) ) FILM 612
VELMX (5 ) = AM AX I ( VE LMX t 5) , A8$(VG( ! J ) ) , ABS I WGi l J ) ) ) FILM 613
VELMX I 6 ) = AMAX I ( VELMX ( 6 ) , ABS ( VL ( ! J ) ) , ADS ( WL ( I J ) ) ) FILM 614

*D.KFIXCC.1368
DO 145 M=l 5 FILM 615
K=lJPLOT(1,Mj rlLM 616
IF(K.EO.0) GO TO 145 FILM 617
DO 145 L=1,2 F ILM 618

*D,KFIXCC.1372
*D,KFIXCC. 1379.1378

CALL VPLOT(0,L.XXI,YYl,XX2,YY2) FILM 619
*D,KFIXCC.138P

IJ=l+(J 1)*lB2+(K-l)*!B2XJB2 FILM 620
I F ( F L ( I J ) . NE .1 ) GO TO 140 FILM 621

*D,KFjXCC. 1385,1388
IMJ=lJ-l FILM 622
IJM=lJ-IB2 FILM 623
GO TO (110.120),L FILM 624

110 XX2=XXI+0.5'(UGilMJ)+UGtlJ))*DRDU FILM 625
YY2=YYl+0.5*(VGt!JM)+VG(lJ))*DROU FILM 626

*D,KFIXCC. 1390,1391
120 XX2=XXI+0.5'(ULE!MJ)+UL(!J))*DROU FILM 627

YY2=YYl+0.5*(VL(!JM)+VL(IJ))*DRCU FILM 628
*D,KFIXCC. 1392.1399

*I.KFIXCC.1397
C FILM 629
C 00 VECTOR IK AND JK PLOTS FILM 630

CALL VECIKJK(VELMX) FILM 631
*D.KFIXCC.1405
*D.KFIXCC. 1410,14Il

DO 290 Mal.5 FILM 632
K=ldPLOT(1,M) FILM 633
IF(K.EO.0) GO TO 290 FILM 634
DO 290 L=1,Il FILM 635
I F ( I JPLG T ( 1 +L , M ) . EO . 0 ) GO TO 290 FILM 636

*!,KFIXCC.1413

IJ=l+(J-1)*182*(K-l)*lB2XJ82 FILM 63/
*D,KFIXCC.1415

170 CQtlJ)=RGP(IJ) FILM 638
*D,KFIXCC.1417

172 C0(IJ)=RLP(IJ) FlLM 639
*D,KFIXCC.1419

174 CO(!J)= TH(!J) FILM 64C
*D,KFIXCC.1421

176 CQ(!J)- P(lJ) FILM 641
*D,KFIXCC.1423

178 COLIJ)= TG(!J) FILM 642
*D.KFlxCC.1925

180 CQtlJ)= TL(IJ) FILM 693
*D,KFIXCC.1427

182 CQtlJ)= TS(IJ) F ILM 644
*D.KFIXCC.1429
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184 CCilJ)'S|EG(lJ) F ILM 695
'O.KF!XCC.1431

186 CO(IJi=SIEL(lJ) FILM 646
'O.kFIXCC.1433

188 CQi . J i =ERATE I ! J)-CRA TE ! !J) FILM 647
*D,kFIXCC.1435

190 CQ(!JI=KDRAG(IJ) FILM 648
*D,kFlxCC. 1440,149

*l.KFIXCC.1447
C FILM 649
C DO CONTOUR PLOT F OR IN0!CATED IK AND JK SURFACES FILM 650

CALL CNFLTIK FILM 651
C ALL CNPL TJK FILM 652

C FILM 553
C END OF CCNTOUR PLOT SECTION F*LM 654
C FILM 655
*D.k F I XCC . 1581,1625
*D,KFIXCC. 1839,1872
*0EFORE,vFlXCC.2129

SU8ROVIINE VEClKJK(VELMX) FILM 656
* CALL GCOM1
* CALL GCOM2

DIMENSIGN VELMX(6),CS(10i FILM 657
C r!LM 658

IF(ITC.EO.01 GO TO 150 i ILM 659
C GENE R A T E POL AR I K PL O T 'ILM 660

CS(ll= SIN (DPH) /lLM 661
CS(2)=COS(DPHI FILM 662
CS(3)=SINt .5'DPH) FILM 663
CS(41= COST .5'DPH) FILM 664
DO 149 M=1,5 FILM 665
J=lKPLOT(1,M) FILM 666
IF (J.EO. 0 ) GO TO 149 FILM 667
00 149 L=1.2 FILM 668
IF(VELMX(L+2).LT.I.E-101 GO TO 149 FILM 669
DROU=DR/VELMX(L+2) FILM 670
DROU=0.45'DROU FILM 671
CALL ADV(1) FILM 672
CALL VPLT8GD(1,L,XXI,YYI,XX2 YY2) FILM 673
CS(5)=CSf3) FILM 674
CS(6)=CS(4) FILM 675
DO 148 k =2,K81 FILM 676
CS(71=CS(2)*CS(5)+CS(ll*CS(6) FILM 677
CS(8)=CS(2)*CS(6)-CS(ll*CS(5) FILM 678
CS(51=CS(7) FILM 679
CS(6)=CSI81 FILM 680
DO 148 !=2,:01 FILM 681
IJ=l+(J-1)*lB2+(K-ll*lB2XJ82 FILM 682
] F ( F L i l J ) . NE .1 ) GO TO 148 FILM 683
IMJ=lJ-l FILM 684
IKM=lJ-182XJ82 FILM 685
cst 91=R(1) FILM 686
XXI=CS(93*CS16) FILM 687
YYl=CS(9)*CS15) FILM 688
GO TO( 142.144 ) ,L FILM 689

142 U8AR=(UGIIMJ)+UG(IJ))*DROU FILM 690
W8AR=(WGt!KMl+WG(!JI)*DROU FILM 691
XX2=XXI+UBAR*CS(6)-W8AR*CS(5) FILM 692
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YY2*YYl+U8AR*CS(Sl+WBAR*CS(6) FILM 693

GO TO 146 FILM 6 94

144 UB AR = ( UL ( I MJ ) * UL ( ! J i l * DROU FILM 695

W8 AR = ( WL I I KM l + WL ( I J ) ) * DROU FILM 696

XX2=XXI+UBAR*CS(61-WBAR*CS(5) FILM 697

YY2*YYl+UBAR*CS(Sl+W8AR*CS(6) FILM 698
146 CALL VPLT8GD(4,L,XXI,YYI,XX2,YY2) FILM 699
148 CONT INUE FILM 700

149 CONT INUE F I'.:1 701

GO TO 159 FILM 702
C FILM 703

C GENERATE C ARTESI AN I KPL O T FILM 704

150 CONT INUE FILM 705

DO 158 M 1,5 FILM 706
J=lKPLOT(1,M) F]LM 707

I F ( J.EO. 0 ) GO TO 158 FILM 708
00 150 L = 1,2 FILM 709

IF I VELMX(L +2) .L T . I .E-I C I GO TO 158 FILM 710

CROU=0.45' AMIN 1(CR.DPHl/sELMX(L+2) FILM 711

CALL ADV(1) FILM 712
CALL VPLT8GD(2 L,XXI,YYl,XX2,iV2a FILM 713
DO 156 K=2,KB1 FILM 714
DO 156 !=2.181 FILM 715
IJ=l+(J-1)*l82+'K-1)*lB2XJB2 FILM 716
IF(FL(lJ),NE.1) GO TO 156 FILM 717
XXI=(1-1.5)*CR FILM 718
YYl=(K-1.5)*DPH FitM 719
IMJ=lJ-l FILM 720
iKM=lJ-:B2XJB2 FILM 721
GO T O ( 152,153 ) ,L FILM 722

152 XX2=XX'+fUG(lMJi+UG(IJil*DROU FILM 723
YY2=YYl+(WG'l<Ml+WG(lJil*DROU FILM 724
GC TO 154 FILM 725

153 XX2=XXI+(UL(!MJ)+UL(IJ))*DROU FILM 726
YY2= Y Y l + ( WL ( WM l + WL ( I J i l * DROU FILM 727

154 CALL VPLTBODl4 L,XXI,YYi,XX2,YY2) FILM 728
156 CONilNUE FILM 729
158 CONTINUE FILM 730

C FILM 731

C GENERATE JKPLOTS FILM 732
C FILM 733

159 COMilNUE FILM 734
DO 650 M=1,5 FILM 735
!=JKPLOT(1,M) Fit M 736
IF ( I .EO. 0 ) GO TO 650 FILM 737
RADIUS = (FLOAT ( ! )-l .5) *DR FILM 738
IF(ITC.EO.01 RADIUS =1. FILM 739
DO 650 L=1,2 FILM 740
I F ( VELMX (L +4 ) .L T . I .E- 10 ) GO TO En FILM 741

DROU=.45'DZ/NELMA(L*4) FILM 742
CALL ADV(1) FILM 743
CALL k PL T 8GD ( 3, L , X X I , Y Y l , X X 2, Y Y2 ) FILM 744
DO 640 J=2.J81 FILM 745
DO 640 k=2 K81 FILM 746
IJ=l+(J-1)*l82+(K-il*!B2XJB2 F;LM 747

IF(FL(IJ).NE.1) GO TO 640 FILM 798
X X I = ( F LO A T ( K I - 1.5 ) * DPH'R D l US FILM 749
YYl=IFLOAT(J1-1.5)*DZ FILM 750
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IJM=lJ-IB2 FILM 751
IKM*lJ-182XJ82 FILM 752
GO TO (625,630),L FILM 753

625 XX2=vXI+(WG(IKMl*WG(IJ))*DROU FILM 754
YY2=YYl+(VG(IJM)+VG(IJ))*DROU FILM 755
GO TO 635 FILM 756

630 XX2=Xx t + ( WL t IKM) +WL ( I J) ) *DROU FILM 757
YY2=YYl+(VL(lJMl+VL(IJI)*DROU FILM 758

635 C ALL VPL T8GD(4 L , XXI , YY I , xx2, Y Y2 ) "(LM 759
690 CONT INUE FlL1 760
650 CONT INUE F it i 761

RETURN F l t.M 762
END FluM 763

*D,KFlxCC.2329

SUBROUTINE VPLOT(kkk,L,XXI,YYl,XX2,YY2) F]LM 76%
*l,KFIXCC.2337

DIMENSION JX(20),JY(20) CS(8) FILM 765
*D KFIXCC.2338

KK=KVK+1 FILM 766
*D,AFlXCC.2339

GO TO (10,100,290),kK FILM 767
*D,KFIXCC.2377,2378

D ANGLE = DPH ' ! FLOA T ( K ) - 1. 51 FILM 768
WRITE (12,310) JNM,NAME, TIME. CYCLE FILM 769
WRITE (12,300) TYPE (L),CANGLE FILM 770

*D,KFlxCC.2380

GO TO (280.115.280,280.280.280),KK F !LM 771
'1,KF!xCC.2381

PTE=DPH'(FLOAT (K)-1.5) FILM 772
*l,KFIXCC.2383

IF f PTE .L T .F Lr t ( 1 ) .OR.P TE .GT .FLOA ( 21 ) CALL CR/(KFLO(ll,1Y8,L ), FILM '71
1 lY8) FILM 7 19

*l,KFIXCC.2385

IF(PTE.LT.FLCAt3).0R.PTE.3T.FLOA(4)) C ALL DRV t kFLO ( 3 ) , l Y8, KFL O (4 ) , FILM 775
1 lYB) FILM 776

*l,KFlxCC.2392

IF(PTE.LT.FLOA(5).OR.PTE.GT.FLOA(611 CALL LRV(lxL,KFLO(5),lxL, F|LM 777
I KFLO(6)) FILM 778

*I,KrixCC.2394

IF ( PT E . L T . FLOA ( 7 ) . CR. P TE . GT . FLC A ( 81 ) CALL CRV(IXL,KFLO(7),1XL, FILM 779
1 KFLO(81) FILM 780

*l,KFlxCC.2401

IF (PTE .L T .FLOA (9) .CR.PTE .GT .FLO A ( 101 ) CALL CRV(kFLO(9), LYT, FILM 78a
1 KFLO(10),1YT) FILM 782

*I.KFlxCC.2403
IF(PTE.Li.FLOAtll).CR.PTE.GT.fLCA(12)) CALL DRV(FFIO(ll),lrT, F!LM 78?

! KFLO(12),1YT) FILM 784
al,KFixCC.2410

IF (F TE .L T .FLOA t l 3) .OR.PTE GT .FLOA ' ' 411 C AL L CRv( f xR J FLO( 131 F IL M 795
1 lxR.K'LO(141) FILM 786

*l,KFIXCC.2412

IF(PTE.LT.FLOA(151 OR . P T E . G T . FL O A ( 16 ) ) C ALL CP v ( ! xR,KFLO ( 15) , FILM 787
1 i XR . KF L O ( 161 ) FILM 788

a l , KF l xCC . 2929
IF (PTE .L T . 08 ( 5.N) .CR . P TE . GT . 0816,N ) ) Gn TO 270 FILM 789

*D,KFlxCC.29E0

89 0 C' NT I NUE FILA 790
*D,KFlxCC.2963,2464
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300 6CDMATl9/,25H JEuGClif VECTCR PLOT FCR .AIO. FILM 791
Id3H AllMUTHAL ANGL E t DE P TH ) =,lPE12.5) FILM 792

310 FGaMATi4X AIC.2#,10A9.3H T = , l Pr :c . 5,7H C YCL E = ,15 ' F .LM 793
*l. vfl *CC.24F"

SubROL INE VPL I UGD f k k K .L , X X I , Y Y ! XX2.YY2! FILM 794
* CALL GCCMI
' CALL GCOM2

D I ME N5 t ON C5 ( 10 ) . T YPE ( 31. Jt ( 20 ) , lyt 20) FILM Tdd
DATA TYrt / 3HGAS, 6HL I QlJ I D , 7HMIXTURE / FILM 796
GO TO (650.900,600,1C00),KKK FILM 797

030 CONTihUE FILM 798
lYB=916 FILM 799
XL=0. FILM 809
DIST=DR'sFLCAT(1)-1.51 FILM 801
RADIU5=DIST F IL M 802
IFil:C.EQ.0) RADIUS =1. FILM 803
XR=VB'DPH* RADIUS FILM 804
YT=J8'DZ FILM 805
YB=0. FILM 806
IF' A.LE.I.13556*YT) GO TO 620 FILM 807
lxL=0 FILM 808
IXR=1022 FILM 809
LYT =916-YT*1022/XR FILM 910
GO TO 630 FILM 811

C20 X=XR*450/YT FILM 812
IXL=511-X FILM 813
IXRr511+X FILM 814
LYT =16 FILM 815

6 3C CGN T ! NUE FILM 616
CALL AUV(1) FILM 817
IF(LOR.LE.01 GO TO 640 FILM 818
C ALL LINCNT(LLi FILM 819
WRITE (12.310) JNM,NAME, TIME, CYCLE FILM 820
.JR I T E ( 12. 325 ) T YPt' ( L ) , D I S T FILM 821

640 CCNTINUE FILM 822
DO 665 J=2.J82 FILM 823
DO 660 K=2,K82 FILM 824
IJ=l+(J-II'182*(K-1)*182XJ82 FILM 825
IJM=lJ-182 rlLM 826
IKM=lJ-182XJ82 FILM 827
IF(FL(IKM).EO.0) GO TO 65C FILM 828
IF'X.EQ.2.OR.K.EQ.K821 GO J 645 FILM 829
I F I FL ( I J ) .NE . 2. ANO . FL ( I J i .E . 3. AND . ( FL ( I KM I . EQ .2. CR .FL ( I KM ) . E O . 3 ) ) "ILM 830

1 00 TO 645 FILM 831
IF l ( FL ( !J) . EO . 2. OR . FL ( I J a .EO . 3 ) . AND .FL ( IKM ) .NE .2. AND .FL ( lKM ) . NE . Z ) FILM 832

1 GO TO 645 FILM 833
GO TO 650 FILM 834

645 XX3=DPH* RADIUS *(FLOAT (K)-2.) FILM 835
YY 3=DZ * (FLOAT ( J)-2. ) FILM 836
YY4=YY3+DZ FILM 837
CALL CONVRT(XX3,1XI,XL,XR,1XL,1XR) FILM 838
CALL CONVRT(YY3,li !B,YT,1YO,1YT) FILM 839
LALL CONVRT(YY4,1Y2,YB,YT,1Y8,1YT) FILM 840
CALL DRVtlXI,1Yl.lX1,1Y2) FILM 841

650 CCN'lNUE FILM 842
I F ( E FL ( I J I . EO . 2. OR . FL ( l J I . EO . 3 ) . AND . FL ( I JM ) . NE . 2. AND. FL f l JM ) . NE . 3 ) FILM 843

1 00 TO 655 FILM 844
I F ( FL ( I J ) .NE . 2. AND .FL ( I J ) . NE . 3. AND . ( FL ( ! JM ) . EQ . 2. CR . FL ( ! JM ) . EQ . 31 ) FILM B45

i' "4s
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1 GO TO 655 FIL" 840

I F ( J . E Q . 2. ANO . ( F L l ! JM I . E O . 2. OR . F L ( l JM 1. E O . 31 1 GO TO 655 FILM 847

I F ( J .EG . J82. AND . ( F L ( l J ) . EO . 2. OR . FL i l J ) . E Q . 31 1 GO TO 655 FlLM 848

GO TO 660 F !LM 843
ilLM 850655 XX 3 = DPH * RAll US * ( F L O A T ( K I -2.1
FILM 851YY3=0Z*(FLCAT(J)-2.)
FILM 85?

X X4 = X X 3 + DPH * Rt.D I US
F ILM 853CALL CONVRT(XX3,1XI,XL,XR,1XL,lxRI
FILM 854CALL CONVRT(YY3,1YI,YB,YT,1Y8,1YT)
FILM 855CALL CONVRT(XX4,1X2,XL,xR,1XL,1)R)
FILM 856CALL DRV(IX1,1Yl.1X2,1Y1)
FILM 857660 CONTINUE
FILM 858665 CONTINUE
F ILM 859

RETURN
FILM 860

C

C GENERATE GRID FOR CYLINDRICAL IKPLOT FILM 861
FILM 862

C
FILM 863850 CONTINUE

IF(LPR.LE.0) GO TO 860 FILM 869
FILM 865CALL LINCNT(601
FILM 866HEIGHT =DZ*(FLOAT (J!-1.51

WRITE (12,3101 JNM,NAME, TIME.C.CLE FILM 867

WRITE (12.320) TYFE(L), HEIGHT FILM 868
FILM 069860 CONT INUE
FILM 870XR=R8(IB1)
FILM 871XL=-XR

YT=XR FILM 872
FILM 873YB=-XR
FILM 87%IXL=61

IXR=961 F:LM 875
FILM 876LYT =31

!YB=931 FILM 877

CO 19 11=1,181 FILM 878

XI R8(!!) FILM 879

CALL CONVRT(XI,1X,XL,XR,!XL,1XR) FILM 880

JX(ll)=lX FILM 881
FILM l'82JY(lll=%81

19 CONTINUE FILM 883
IF ( FL ( 1 ) .EO .2.OR . FL ( 1 ) .EQ t 3 ) CALL DRVfJX(1),JY(1),JX(181).JY(IGI)) FILM 884

NANG=DPH/0.08726646 + .5 FILM 885

DPHN=DPH/ FLOAT (NANG) FILM 886

CS(1)= SIN (DPHN) F ILM 887

CS(2)=COS(DPHN) FILM 888
FILM 889C5(3)=0.
FILM 890cst %)=1.
FILM 89100 26 KK 2,k81
FILM 892DO 29 N=1,NANG

CS(6) > CS(2) *CS( 3) +CS( 1 ) *CS(9 ) FILM 893

CS(7)=CS(21* cst %)-CStll*CS(3) FILM 894
FitM 895CS(3)=CS(6)
FILM 896CS(9)=CS(7)
FILM 897DO 22 !!=1,101
FILM 898CStel=R8(lil
FILM 899CS(6)=CS(3)*CS(8)
FILM 900CS(7)= cst %)*CS(8)

C ALL CONVR T I CS (*7 ) ,1 X , XL , XH ,1 XL ,1 XR ) FILM 901

CALL CONVRT(CS(6),1Y,Y8,YT,1Y8,1YT) FILM 902

IJall+(J-1)*lB2+(KK-1)*l82XJO2 FILM 903

47

qj s; h
L1 !'

n



IPJ=lJ+1 FILM 909
IF ( ! ! .EO. lDI . ANO.FL ( IPJ) .L T .9 ) GO TO 27 FILM 905
I F l ( FL I ! J ) . E O .2. OR . F L ( l J ) . EO . 3 ) . AND. FL ( I PJ I . NE . D *.ND . FL ( I PJ I . NE . 3 ) FILM 906

1 GO TO 27 FILM 907
I F I F L ( I J ) . NE . 2. ANO . FL ( I J ) . NE . 3. AND . l F L ( I PJ ) . EQ . ? . CR . FL ( I PJ ) . E Q . 3 ) ) FILM 908

1 GO TO 27 FILM 909
CO TO 21 FILM 910

27 C AL L DRV f JX ( ! ! ) JY ( l l i ,1 X ,1 Y I FLLM 911
21 JWilll=lX FILM 912

Jffill=lY F!LM 9!3
22 CON T INUE FILM 914
29 CONTINUE FILM 915

On 25 11=2,:81 FILM 916
IJ=II+(J-1)*lO2+(KK-ll*lB2XJ02 FILM 917
IKP=lJ+182XJ02 FILM 918
IF IFL i lkP) .EO. 0 ) GO TO 25 FILM 919
I F ( ( F L ( I J ) . E O . 2. OR . F L ( I J I . E O . 31. AND . F L ( l KP l . NE . 2. ANO . F L ( l KP l . NE . 3 ) FILM 920

1 GO TO 23 FILM 921
I F ( F L i l J ) . NE . 2. AND . FL : l J 1. NE . 3. AND . ( F L ( I KP ) . EO . 2. OR. F L ( ! kP ) . EQ . 31 ) FILM 922

| CO TO 23 FILM 923
I F ( k k . EO.KBl . ANO . ( F L ( I VP l .EC .2. OR. FL ( IkP l .EQ. 3 ) ) GO TO 23 FILN 929
GO TO 25

F I ' .M 925.

23 C ALL DR/ f JX ( l i-l l ,JY i l l-l ! .JX ( I I ) .JY ( I l l ) Fl_M 926
25 C ON T ! NUE Fl_M 927
26 CONTINUE l_M 928

PETURN Fl_M 929
C

F I ,_ M 930
C GENERA TE PACKGHOUND "OR C ARTES I AN IKPLOTS F1 M 931
C

FitM 932
900 C ON T I NUE F I;_M 933lYB 916

FILM 939XL=0. FILM 935
XR=18'DR FILM 936
YT=VD*DPH FILM 937YB'O FILM '7
IF(XR.LE. 1.13556*YTl GO TO 920 FILM 939
!)L=0

F il M 990IXR=1022
F il M 991LYT *916-YI'.v22/XR f ILM 992GO TO 930 FILM 993900 X=XR*950/YT FILM 999

l>L*bll-X FILM 995IXR=511+X FILM 996
LYT =lG FILM 997

9 30 C ON T I NUE FILM 998IFILPH.LE.01 00 TO 990 FILM 999C AL L ADVill FILM 950
HEIGHT =DZ*(ttOAT(J)-1.51 FILM 951CALL LINCNi(601 FILM 932
WRITE (12,3101 JNM , N AME . T I ME . C YC L E FILM 953
WRITE (12.320) TYPE (L1.PEIGHT FILM 959990 CONTINUE

FILM 955DO 960 K=2,KP2
FILM 956DO 960 !=2.1U2 FILM 957

[J=l+(J-ll'192'(K-ll''F'XJ02 FILM 958IMJ*lJ-t
FILM 959IkM=IJ-102xJ02
FILM 900

I F ( K . E O . 2. OR . k . E Q k B21 00 TO 9*n FILM 961
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I F ( F L ( I J ) . NE . 2. AND . FL ( I J i . NE . 3. AND . ( FL ( I kM I . E Q . 2. OR . FL t i k M 1. E O . 31 ) FILM 962
( GO TO 995 FILM 963

I F ( ( FL ( l J ) . E U . 2. OR . F L ( l J ) . EO . 3 ) . AND . FL ' ;M ) . NE . 2. AND . F L i I k M ) . NE . 31 FILM 969
i GO TO 995 FitM 965
GO TO 950 FILM 966

995 X r 3.DR e F LO A T ( 1 -2 ) FILM 967
YY3=OPH' FLOAT (K-21 FILM 968
Xy4=XX3+DR FILM 969
CALL CONVRT(XX3,1XIsk ,XR,IXL,IXR1 FILM 970
CALL CONVRT(XX4.122 XL,/R,IXL,lxR) FILM 971
C ALL CONVRT ( YY 3, ! Y i ,vB Y T , I YB , ! Y T ) FILM 972
CALL DRV(lXI,1Yl.iX2,1Yli FILM 973

950 CONT ltAJE FILM 974
IF ( ( F L ( l J) . EO. 2. OR J L f 1 Ji . EO . 31. AND .FL ( IMJ) . ta AND FL l I MJ ) . NE . 3 ) FILM 975

i GO TO 955 FILM 976
IF (FL t I J) .NE . 2. AND.FL t I J ) . NE 3. AND . ( FL ( I MJ ) . EG. 2. CF FL ! 'MJ ! . E O . 3 ) i FILM 977

I GO TO 955 FILM 978
IF ( i . CO. 2. ANO . ( F L ( IMJ ) .EC . 2. OR . F L ( IMJ ) . EC . 3 i l 00 TO 955 FILM 979
IF ( I .EQ. lB2. AND. (FL t !Ji .EO.2.OR.FL f lJ) .EO.3) s GO TO 955 FILM 980
GO TO 960 FlmM 981

955 XX 3=DR *FLOA T ( 1-2 ) F;LM 982
YY3=DPH' FLOAT (K-21 FILM 983
YY4=YY3+DPH FILM 989
CALL CONVRT(XX3,1XI,XL,XR,1XL,1)R) E!LM 985
CALL CONVRT(YY3,1YI,YB,YT.lYO, LYT) FILM 986
CALL CONVRT(YY4,1Y2,YB,YT,lVD,1YT) FILM 987
CALL DRV(IXI,lYI,1X1,1Y2) FILM 908

960 CONT INUE FILM 989
RETURN FILM 990

C FILM 991
C DRAW VECTORS FILM 992

1000 CONTIN (f FILM 993
CALL COAVRT(XXI,1XI,XL,XR,1XL,1XR) FILM 994
CALL CONVRT(XX2,!X2,XL,XR,1XL,1)R) FILM 995
CALL CONVRT(YYl.!Yl,YB,YT,1Y8,1YT) FILM 996
CALL CONVRT(YY2,1Y2,YB,YT,1YB,1YTl flLM 997
C ALL DRV( l X 1,1 Y l l X2,1 Y21 FILM 998
RETURN FILM 999

310 F ORMA T ( 9 X , A 10.2X ,10 A8. 3H T=,lPE12.5,7H CYCLE =,151 FILM 1000
320 FORMA T (9 X.25H VELOC I TY VECTOR PLOT FOR .A10,13H HEIGHT FILM 1001=

IIPE12.5) FILM 1C02
325 F ORMA T ( 9 X 26H VE L OC I T Y VECTOR ' LOT FOR ,A10,13H RADIUS = FILM 1003

l' (12.51 FILM 1C0*
END FILM 1005
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IV. EX A.TIPl.E Pitolli.E.T1

We have provided an example problem that focuses on azimuthal flow to verity that the three-
dimensional modi!ication set has been correctly included in the basic K-FIX code. The problem
involves the single-phase flow in the annulus between two cylinders when the inner cylinder
mos es periodically perpendicular to its axis. as shown in Fig. 4. The added mass of the inner
cylinder can be detegmined f rom its prescribed motion and the numerically calculated pressure
l'ield acting on it. The calculated result is then compared with the known analytic solution.'The
inner cylinder'3 radius, a, is equal to 1.0 m and its motion is given by x(t) = 0.14 b-a) sin (2rt),
where the outer radius, b, is 1.1 m. The circumference is resolved by 40 cells in the azimuthal
direction and the gap width and cylinder height each are resolved by I cell. The force per unit
length itor(e length) acting on the inner cylinder in the direction of its motion is determined by
t he surrounding fluid prenure pc.2,k) as

k=41
[ p(3,2,k) cos [(k - 1. 5) 2r/40] ,F(t) =

k=2

w here the .ummation is over the 40 azimuthal cells. The sinu-oidal behavior of F(t ) is plotted in
Fig. 3. The ad< mass per unit length (mass / length) of the inner cylinder is determined from the
ratio of the max. mum force / length (F = 1.309 51Pa-cm) to the maximum acceleration (R = 39.48
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Fig. 5.
Fig. 4. History of the forcellength acting on the inner

Geometry for the calculation of tbe added mass cylinder produced by the surrounding fluid
of the inner oscillating cylinder. pressure.
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cins'), which yichts 331.6 kg'em. This vahn. is lola times the ma s lengt h of t he fluid ili-
placed by t he inner cyliruler. For cornparison, t he anal tic solution gis es a vahn of 1012 f or ilu-3

l' actor, which dith rs f rom the calculated result hv o.23*o. The calculation reqinres about K, s of
('l)(' 700 time.

Table I lists the statements that specify the state equations, t he moditirations t hat pernut
Ininunil'orm railial /oning, anal the expressions u3ed to calculate the inner c.slimler tuotion and
force / length F. The input data in Table 11 include the cell flag map t Fl. array), t he (ell iinlex map
(1.Fl. array), and the index increments .uray 01Fla. Table ill shows t he initial data at
cycle - 1, ami Table IV shows t he solution af ter t he first time step. The solution obtained at 2 s is
given in Table V.

TAllt.E I

COI)E 310l>lFICATIONS FOlt EX A.ill'I.E l'l(Olli.E31

* Ifd NT ADUMAS
'l,kfI*CC.bl7

C A: E ** A S I

C AL'D I T 1 GNS T O ",L;Ob DU T I M C L% E W T AM P A5
C A: "AS 5

DlMLNSION Cl(s) A f >! ** A > 9

Cli1l'PIIJ) A %"AS '

Cl(21=TGrIJi A DDM A'> h
Clt3)=THEIJ) ADiMAS 1

C!(4)=TL lu) A[tMAS H
ROGilJi=1.0 A" PAL 4

RGP t I J J = ROG ( l J 1 'C l ( 31 A WM A C 1 ['

RL(lJ)=1.0 A L OM A '., 11

RLPI(J)=PLfIJi'i1.-C|t3)1 Ab[ MAG !?

CGilJi=l.0 ADCMAS 14
S!EGilJ)=1.0 ADDMAS 19
CL i ! J i = 9 . 2'E b ADUMA', ! !>

SIEL f IJ) =CL(IJ) *C J (4 ) ADDMAS lh
*l,VFlxCC.672

C ADLMAS 17
C ADDITIONS TO SUHROUT !NE. E OSG T O SPE C IF Y THE S TE AM E QUA T ICN [;f ADDMAS 18
C STAIL AD'jMAS 14
C AD[#AS J0

CG(IJi=1.0 AZMAS d!

TG(IJ)=TL(IJ) ADDMAS TV
ROG(lJ)=1.O A DF:** A S d5

al,KFI)CC.082
C ADDMAS c4
C ADDITIONS TO SUUROUTINE EOSL TO SPE C IF Y T HE W A T E R E GU A T I GN Of A DDM A'2 D5
C STATE ADUMAS <b
C ADDMAS P7

CL t IJ s =9.0E b ADDMAS iH
TL IJi = T[MPO ADLMAS d
RL(lJi=1.0 ADDMA5 30
RALS=0. ADDMAD 51
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TAlli.E I (cont)

*l,KFIXCC.1244

C ADDMAS 32
C ADDITION TO SUBROUTINE KDRAGS TO SPECIFY INTERFACIAL FRICTICN ADDMAS 33
C ADDMAS 39

KDRAGtlJ)=1.0E10 ADOMAS 35
*l kflXCC.1550
C ADDMAS 36
C ADDlIION TO SUBROUTINE RHEATS TO SPECIFY THE INTERFACIAL HEAT ADDMAS 37
C IRANSFER RATE ADDMAS 30
C ADDMAS 39

RHEAT(IJ)*l.0E20 ADDMAS 40
al,KFIXCC.1578

C ADDMAS 41
C ADDITIONS TO SUBR0'JTINE SAT TO SPECIF Y Tal SATURATION ADDMAS 42
C TEMPERATURE AND L ATENT HE AT ADDMAS 43
C ADDMAS 44

T54IJ)=1.0 ADDMAS 45 ,

LHEAT(IJ)=1.0 ADDMAS 46
*I,KFlkCC.lC68

IF(l.EO.lBI)RI.81)=RB(IBl + 5.0 ADDMAS 47
IF(1.EO.lDI)RBilBI)=R(!B1) + 5.0 ADDMAS 48
IFil.EC.lB2}R(182)=RB(IBl> + 5.0 ADDMAS 49
IFil.EO.!B2)RG(IB2)=R(IB2) + 5.0 ADDMAS 50

*B,KFIACC.1673

IFEI.GE.lDI) DTCRCRtil=DTORDR(!)*DR/10. ADDMAS 51
Ift!.EO.IBli DTORBORil)=DTORGDRill*DR/10. ADCMAS 52

*l.bfi/CC.1979
C ADDMAS 53
C ADDITION TO TILDE FOR PRESCRIBED FLUXES ADDMAS 59
C ADDMAS 55

Fl=0. ADDMAS 56
XSUBC=SINt6.2831853*( TIME *DT)) ADDMAS 57
XDOT=6.2831853*COS16.2831853* ITIME+DTil ADDMAS 58
D0 15 K=2.k01 ADDMAS 59
IJ=3 + 102 + (K-ll*!D2XJ82 ADDMAS 60
CALL INDEXA ADDMAS 61
COSANG=COS(IK-1.51*CPH) ADDMAS 62
F l =F l * P f ! J i * RB ( 2 ) * DPH * C OS ANG ADDMAS 63
UL(!MJ)=XOOT*COSANG ADDMAS 64
UGIIMJa=UL(IMJ) ADDMAS 65
WL i I MJ ) = - XDO T * S ! N L I K - 1. O l * DPH ) ADDMAS 66
WG(IMJ)=WLt!MJ) ADDMAS 67
CALL MASrl ADDMAS 68

15 CONTINUE Af DMAS 69
IFILPR.GT.ll PRINT 10 01, C YC L E , T I ME , F 1, xDO T , XSUBC ADDMAS 70

1001 FCRMATt Il0,lP9E18.7) ADDhAS 71

;j "aDr .
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TAllI.E II

INI'UT DATA

C(XE NAPT - xTlx PsKxttM 10E NT IF lER - ADOED MASS PROHLEM K -F 1 X i 30 ) 08/07/78

SC AL I PO LENGTHI CM l a t . 00E *00 VE LOC I T Y s CM/ SE C l = l . 00E * 00 OE NS i f Y t 0M / CC l a t . 00E * 00 TE PfE R A IM ( Dt G.x l e l . 00E * 00

CE OP( T RY

1. COORD I NA TES d C AR f =0, CYL I PO= l , SP&f RE =2 n = 1

2. PISH SIZE, !B2= % K= 3 k B2= %2

3. CELL Sllt , CF= 1.CC00E*02 D2= 1.0000E *C0 DFH= 1. 5708E - 01

4. IP(LOW OPENINGS

A. Boff 0M -0. -0. -0. -0.
-0. -0. -0. -0.

B. LEFT -0. -0. -0. -0.
-0. -0. -0. -0.

S. OUTFLOW OFTNINGS

A. TOP -0. -0. -0. -0.
-0. -0. -0 -0.

9. RIGHT -0. -0. -0. -0.
-0. -0. -0. -0.

6. EDEL # IES , I F RE E -SL I P= 0 NO-SLIP =ll

Boff 0M= -0 LETT= -0 TOP = -0 RIGHT= -0 F ORE = 0 AFT = -0

7. Offs T ACL E S , PC. I

SL I P - - - --C OOFo l N A T E S -- - ---

0 0. 1.0000E*02 0. 1.0000E*00 0. 6. 28 32t + C0

8. CAAvlTY. CAAva -0.

IN!flAL DATA GAS APO L l0UID

1. UO= 0 VO= 0 WO= 0. PO= 1.CC00E*C8 THO= 0. TO 3.0000E.02

IPd LOW CAT A

1. BOTTOM

Ultta-0. V I NL = - 0. W I NL = -0. P I NL = -0. TH I PA. = - 0. TEMPlNL =- 0.

Ul* =-0. Vl@ =-1. h!NR*-0. PINR=-0. THINR=-0. 'E PP I NR = - 0.

2. LEFT
UIPO=-0. vl%=-0. WlN0=-0. PINB=-0. THINB=-0 T E MP ! PO = - 0 .

UINT=-0. vlNT=-0. WINT=-0. PINT =-0. THINT=-0. T E PC I NT = - 0.

C ONT ROL

1. DUPP APO RE ST AA f , ITD= -0 NTC* -0 NSOMP= -0 N ILE= -0 NPO1P = -0

m,-ggr i 53
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TAlli.E II (ennt)

2. TIML AND CYCLE TSTART= 0. TSTCP= 2.00CCE +00 DT= 1.0000E-C3 CTCLE=-0.

3. PRINTING ANC PLOTTING. LPR- 2 T F'R - 2.CCCCE+C0 T PL = 2.000CE+00 TPLD= 2.000CE*00

F'P I N T LIMITS 1|= 2 12= 3 J1 2 J2= 2 Kl= 2 k? 21

%. CONTOUH PL O T F L AGS PLP PLP TH P TG TL TS 16 IL G K.

l# LOT FCP V =-0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0

l# LOT FGR K =-0 -- O -0 -C -0 -0 -0 -0 -0 -0 -0 -0

I vPL 01 FOR V =-0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -C
I JPL O T FOR V -O O -0 -0 -0 -0 -0 -0 -0 -0 -0 -0

IJPLOT FOR K =-0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0

IPPLOT FOR J --O -0 -0 -0 -0 -0 -0 -0 -0 -0 -C -0

lkPLOT FOR J =-0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0

IkPLOT FOR J =-0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0

I VPL O T FCP J =-0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0

I V PL O T FOR J =-0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0

JV PL O T FOR I =-0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0
J> PLOT FOR I =-0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0

J> PLOT FOR I =-0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0

JV PL O T FOR I =-0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0

Jb PL OT F OR I =-0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0

CELL FLAG MAP FL(I,J,K)

K=1 0 0 0 0

0 0 0 0
0 0 0 0

K=2 through 41 2 2 2 2
2 2 1 2
2 2 2 2

K=42 0 0 0 0
0 0 0 0
0 0 0 0

CELL INDEX MAP LFL(I,J,K)

K-2 0 0 0 0
0 0 1 0
0 0 0 0

K=3 througil 39 0 0 0 0
0 0 2 0
0 0 0 0

K=40 0 0 0 0
0 0 3 0
0 0 0 0

K=41 0 0 0 0
0 0 4 0
0 0 0 0
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TAlli.E 11 (cont)

INDEX INCREMENTS ARRAY MFL(M,LFL(I,J,K))

IJTL 0 0 0 0
IJBR 0 0 0 0
IJTR 0 0 0 0
IJRR 0 0 0 0
tJTT 0 0 0 0
IJAL 12 12 12 -468
IJFR 468 -12 -12 -12
IJAR 12 12 12 -468
IJAA 24 24 -456 -456
IJTF 468 -12 -12 -12
IJBA 12 12 12 -468
IJTA 12 12 12 -468
IJL 0 0 0 0
IJB 0 0 0 0
IJR 0 0 0 0
IJT 0 0 0 0
IJA 12 12 12 -468
IJF 468 -12 -12 -12
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TAllLE III

INITI Al, CONDITIONS

CYCLE = -t f l Pt . 0.00000000 07 .01000000 ADDED ma5S PROBLEM u -F i n I 30 s 08/07/78

I J K FL TH UO VG SILG RGP KDRAC HG CQ
RCL UL VL SIEL RLP RFE AT 4. CL
RT) ERaft CPATE ASURF TS TL TG P

2 2 2 2 0. O. O. C. O. O. O. O.
O. O. O. O. Q. O. O. O.
G. D. C. D. O. O. O. O.

3 2 2 5 0. O. D. i.00000E*00 C. O. O. 1.00000E+00
1.00000E+00 C. D. 1. M0 0 0E + C 9 1.00000E*00 0. O. %.20000E*06
8.00000E*00 0. C. O. l.00000E*C0 3 00000E*02 3.00000E*02 1. 00000E *0C

2 2 3 2 0. O. O. O. C. C. O. O.
O. O. O. O. G. O. O. O.
O. O. O. O. O. O. O. D.

3 2 3 I 3. O. O. 1.00000E*00 0. D. O. 1.00000E+00
1. 0000 0E * 00 0. O. 1.26000E*09 1.00000E*00 C. O. %.20000E*06
1.00000E+00 0. 0 0. 1.00000E*00 3. 00700E * 02 3.00000E*02 1.00000E*08

2 2 % 2 0 O. O. O. O. O. O. O.
O. O. O. C. D. O. O. O.
O. O. O. O. O. O. O. O.

3 2 % 1 0 D. O. l.C0000E+00 0. O. O. 1.00000E*00
1. 00000E *00 0. O. I.26000E*09 1.00000E*00 0. O. %.20000E+06
1. 00000E *00 0- O. O. 1.C0000E*00 3.00000C+02 3.00000E*02 1.00000E*00

2 2 5 2 0. O. O. O. O. C. O. O.
O. O. O. O. O. O. O. O.
O. O. O. O. O. O. O. O.

3 2 5 1 0. O. O. 1.00000E*C0 0. O. O. l . 0000 0E * 00
1. 00000E * 00 0. C. 1. 2500 0E * 09 1.00000E*00 0. O. 4.20000E*06
1. 00000E * 00 0 O. O. 1.00000E*00 3.00000E+02 3.00000E*02 8 . 00000E *08

2 2 6 2 0 O. O. C. C. O. O. O.
O. O. O. O. O. O. O. O.
O. O. O. O. O. D. O. O.

3 2 6 1 0 O. O. l.00000E*00 0. O. O. 1.00000E+00
1. 00000E * 00 0. O. 1. 26000E + C9 1.00000C+00 0. O. 4.20000E*06
1.00000E*00 0. O. O. 1. Du00 0E *0 0 3. 00000E * 02 3.00000E*02 1. 00000E * 08

2 2 7 2 0. O. O. C. O. O. O. O.
O. O. O. C. O. O. O. O.
O. D. O. O. O. O. O. D.

3 2 7 1 0. O. O. t.00000E*00 C. O. O. 1.00000E+00
1.00000E*00 C. O. 1.26300E*09 1.00000E*00 0. O. % .20000E *06
1. 00000E *00 0 c. O. 1. 0 000 0E *00 3.00000E*02 3. 00000E *02 1. 00000E +08

2 2 8 2 0 O. O. O. O. O. D.
O. O. O. O. O. O. C. O.
D. O. O. O. O. D. O. O.

3 2 B 1 0. O. O. 1.00000E*00 0. O. O. 1. 0 0000E + 00
1.00000E*00 0. D. 1.26000C+09 1.00000E*00 0. O. %.20000E*06
1.00000E+00 0. O. C. 1. 00000E * 0 0 3.00000E*02 3.00000E+02 1.00000E*08

2 2 9 2 0. O. C. G. O. '. O. O.
O. O. O. O. O. O. O. O.
O. O. O. O. O. O. O. O.

OO%
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TAlli,E III (cont)

C YCLE = -l f l +f * 0.00000000 Of= .01000000 A00CD MASS PROELEM u -F l u t 301 08/07/78

I J K FL TH UG v0 5ICO RQP kORA0 b6 CO

prL LA VL SIEL RLP m( Af bt CL

ROD ERATE CRATE ASUF# TS TL TG P

3 2 9 1 0 0 O. 1. 00000E * 00 0. O. C. l.00000E*00

1. 00000E * 00 0. O. 1.26000E+09 1. 00 00 0E + 00 C. O. 4.20000E *06

1. 00000E * 00 C. O. O. 1.00000E*00 3.000000+02 3. 00000E * 02 1 00000E*00

2 2 50 2 0. O. O. C. C. C. O. O.

O. O. O. O. O. C. O. O.

O. O. O. O. O. C. O. O.

3 2 10 1 0 O. O. 1. 0 000 0E * 00 0. O. O. 1.00000E*00

1.00000E*00 0. O. 1. 2600 0E * 09 1. 0000 0E * 00 0. C. 4. 2000 0E * 06

1. 00000E *00 C. O. O. 1.00000E*00 3. 0C00 0E * 02 3.00000E*02 1.00000E+08

2 2 11 2 L. O. O. O. O. C. O. O.

O. O. O. D. O. O. O. O.

O. O. O. O. O. O. O. O.

3 2 31 1 0 O. O. 1.01000E*00 0. O. O. 1. 0000 0E + 00

1. 00000E * 00 C. O. l.7+000E*09 1.00000E*00 0 O. %.20000E*06

1. 00000E *00 0. O. O. 1. 000 00E +00 3. 0000 0E * 02 3 00000E *02 1.00000E*08

2 2 12 2 0. O. O. J. O. O. 0 0

O. O. O. J. O. O. O. O.

O. O. O. O. O. O. O. O.

3 2 12 5 0 O. O. 1.00000E*C0 0 O. D. 1.00000E*00
1. 00000E * 00 C. O. 1.26 M0E*09 1. 00000E * 00 0. O. 4. 20000E + 06

1. 00000E *00 0. O. O. l . 00000E + 0 0 3. 00000E * 02 3. Os 300E *02 1.00000E*00

2 2 13 2 3 O. O. D. O. O. O. O.

O. O. O. O. O. O. O. O.

O. O. O. O. O. O. O. O.

3 2 13 1 0 O. O. 1. 0 0 00 0E * C0 0. O. O. 1.00000C+00
1. 00000E +00 0. O. 1. 260 00E *09 1.000COC+00 0. O. 9.20000E *06
B.00000E*00 0 O. O. 1. 00000E * 00 3. 00000E *02 3. 00000E *02 1. 00000E +08

2 2 14 2 0. O. O. O. O. O. O. D.

O. O. O. C. O. O. O. O.

O. D. O. O. O. D. r 0

3 2 14 5 0. O. O l.00000E+00 C. O. O. 1.00000E+00
1.00000E+00 0 O. 1. 26000E + 09 1.00000E*00 0. O. % . 20^00E + 06

1. 00000E * 00 C. O. O. 1.00000E*00 3. 0000 0E * 02 3. 00000E * 02 1. 00000E * 08

2 2 IS 2 0. O. O. O. O. D. O. O.

D. D. O. O. O. D. O. O.

C. D. D. D. O. O. O. D.

3 2 IS I 0. O. O. 1 00 000E * 00 0 O. O. 1.00000E*00
1. 00000E * 00 0. O. 1.26000E*09 1. C000 0E + 00 0. O. % 20000E*06
1.000 M .D 0. O. O. 6 . 00000E * 00 3. 0000CE + 02 3. 00 000E * 02 1.00000E*00

2 2 le O. 0 0 0 0 O. O. J.

0 O. O. O. D. O. O. O.

O. 0 0. D. O. O. O. O.

3 2 16 6 0. O. 0 1.000000 00 0 O. O. 1. 00 0C CE + 00

1. 0000X * 00 0 O. 1.2E0000+09 1. 000 00r .00 0. D. * 20000E *06
1. 00000E + 00 0 O. O. 1.CC000C*00 3.0000C0 02 3. 00000E +02 1. 00000E +C8

2 2 17 2 0. G. 0 C. O. D. O. O.

O. O. O. O. O. O. 0 0

O. O. O. O. 0 0. C. 0

3 2 17 I 0 O. O. 1.00000E+00 C. O. O. 1 000 00E + 00
1. 0000 X *00 0. O. 1.2600CE*C9 1. 00000E * 00 0 C. 9 . 20C 00E *06

1. 00000E * 00 0 O. O. 1. 0 0 00 0E * 0 0 3. 00C 00E * C2 3 0000CE*02 1. 00000E *08

flJud un uun
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TAHLE III (cont)

CYCLEa -t Y t ot. 0.00000000 DT= 010C0000 ADDE D M ASS PROHL E M K-Flx13DI 08/07/78

1 J K FL TH UG VG SIE O RGP k M AG 60 CG
RrA tt VL SIEL RLP RM A T M CL
ROG ERATE CRATE A 5UFF TS YL TG P

c 2 le 2 0. 0 0 D. O. O. O. O.
O. O. O. O. O. O. O. C.
O. 0- O. O. O. O. O. O.

3 2 18 1 0. O. 0- 1. 000 0 GE * 00 0 O. O. 1.00000E+00
1. 00000E * 00 0. O. l .26000E * 09 1. 00000E * 00 0. C. 4.20000E *06
f . 00000E + 00 C. O. O. 1. 00000E *00 3.00000E*02 3. 0 0000E * 02 1.00000E*00

2 2 19 2 C. O. O. O. C. 0 0 O.
O. O. O. O. O. O. D. O.
O. O. O. O. O. O. O. O.

3 2 19 1 0. O. O. 1. 00 000E + 0 0 0. O. D. 1. 00000E + do
l .00000E *00 D. O. 1. 260 00E * 09 1. 00000E * 0 0 0. O. 9 .20000E + 06f.00000E*00 0. O. C. 1. 00000E + 00 3. 0000 0E * 02 3.00000C+02 t . 00000E + 08

2 2 20 2 0 O. O. O. O. O. O. O.
O. O. O. O. D. O. O. O.
O. O. 0 0. O. O. D. O.

3 2 20 1 0. O. O. l .00000E *00 C. O. O. 1.00c0DE*001.00000E*00 0. O. 1.26000E*09 1. 0000X + 00 0. O. %.20000E*06f . 00000E +00 0. O. O. 1.00000E*00 3. 00 000E + 02 3. 0000% + 02 1. 00000E *08

2 2 21 2 0. D. O. O. O. O. O. D.
O. D. O. O. O. O. O. C.
O. O. O. O. O. O. O. O.

3 2 ti 1 0 O. D. 1,00000E+00 0. O. O. I .00000E +001. 00000E * 00 0. D. 1.26000C+09 1. 00000E +00 0. O. 4. 20000E * 06f . 00000E * 00 0. C. O. l.00000t+00 3.00000E*02 3. 000 0 0E + 02 1.00000E*00

r s.
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TAllt.E IV

SOIETION DATA AT CYCL.E o

CYCLE * O f l PT * 01000000 CT* .01000000 ADOE D M ASS FW1BL E M K-FlMt3D 08/07/78.

I J K TL TH UO VG SIEG RGP prDRAG ' WG CO
ROL LL VL S!EL RL P RS( A T 61 CL
ROG ERA TE CRATE ASupr TS TG P'

2 2 2 2 0 6. 251 *M * 0 0 0. O. O. O. 9 81663E +00 l' .
0- 6.251*6E*00 0. O. O. O. 9 8166 3E *00 0.
O. C. O. O. O. 0 0 O.

3 2 2 1 0. O. O. l.00075E*00 0. 1. 0000 0E * 10 9. 8166 3E * 00 1. 0000 0E + 00
4.00000E*00 0. O. 1.26000E*09 I .0 0 ,0E * 0 0 1. 00000E * 20 9. B i b6 3E * 00 w . 2000 0E * 06
B . 00000E * 00 0. O. O. 0.N00E*00 3. 00000E + 02 3. 0 0 000E * 02 1.006SOE*00

2 2 3 2 0. 6. 09752E * 00 0. D. O. O. I 9* 020E + 0 i 0.
O. 6 097*;2E *00 0. O. 0 0 1. 94020E * 01 0
O. Q. O. O. O. D.

~ 0.

3 2 3 1 0. O. O. 9 99551E-01 0 1. 00 00 0E * A020E * 01 1. 00 000E * 00
1. 00000E * 00 0 O. 1.25999Fe09 1.00000E*00 1.00000E*2; r+ 020E *01 % .20 000E * 06
1. 00000E *00 0. O. C. 1.0000CE*00 3.00000E*02 M00E*02 1. 006*2E * 00

2 2 % 2 0. 5. 793*SE * 00 C. C. O. O. 2 89 % 3E * 01 0
D. 5. 793%5E * 00 0. G. O. D. 2. 8%98 3E * 01 0
O. D. O. O. O. O. O. O.

3 2 % 1 0. O. D. 1. 0 0 079E * 00 0. 1. 00 00 0E * 10 2. 8498 3E * 01 1. 00 000E * 00
1.00000E*00 0. O. 1.26000E*09 1.00000E*00 1.00000E*20 2. 8%98 3E + 0 i %.20000E+06
1.00000C+00 0. O. O. 1.00000E*00 3.00000E*02 3. 0 0000E * 02 1.00610E+08

2 2 5 2 0 5. 3%672E * 0 0 0. O. O. O. 3 69046E *0 5 O.
O. 5.3%672E*00 0. O. O. O. 3.690*6E+01 0.
O. C. O. O. D. O. C. O.

3 2 5 1 0 O. O. 9. 98%75E-O n D. 1.00000E+10 3.69096E*01 1. 00000E + 0 C
1. 00000E + 00 0. O. 1.25999E + 09 1. 00 0 0 0E * 00 1. 000 00E *20 3 690w6E*01 % . 20000E + 06
B . 00000E *00 0. O. D. 1.00000E*00 3.00000E+02 3.00000E*02 1. 0056 3E + 08

2 2 6 2 0 9. 760 3*E * 00 0. O. O. O. w.**02%E 01 0.
O % . 768 3%E * 00 0. O. O. O. 9.**02%E*01 0
O. O. O. C. O. O. O. O.

3 2 6 3 0. C. C. 9.9050lE-01 0. 1.00000E*lo %.4*02%E*01 1. 00000E * 00
1. 00000E + 00 0. D. l.25999E*09 1.00000E+00 1.00000E+20 %.w%02%E*01 w.2000CE*06
1. 00000E *00 0. O. C. 1. 00 000E *00 3. 0 0 00 0E * 02 3. 0 00 00E +02 1.00502E+C8

2 2 7 2 0. %.0725"l*00 C. O. O. O. 5.00071E+01 0
O. %.07255E* M 0. O. O. O. 5.00071E*01 0.
O. O. O. O. O. O. O. 0-

3 2 7 1 0 O. 0 9 9850*E-01 0. 1. 0000 0E * 10 5.00071E*01 1. 00 000E + 00
1. 00000E * 00 0. O. 1.25999E*09 1.00C00E+00 1. 000COE *20 5. 00071E *01 4.c0000E+06
1.00000E*00 0. D. O. 1.00000E+00 3.00000E*02 3.00000E*02 1.00%29E*08

2 2 0 2 0. 3 276*0E*00 0. C. D. O. 5. 5% 1%C + 0 i 0.
O. 3.273*8E*00 C. O. O. D. 5. 59614E * 01 0.
O. O. O. C. O. O. O. O.

3 2 8 1 0 O. O. 9 905160-01 0. 1.00 000E + 10 5 5961*E*01 1. 0000 0E * 00
1.00000E 00 0. O. 1. 25999E * 02 1. 000 0 0E *0 0 1.00000E*20 5.5%I4E*01 %.20000C+06
1. 00000E *00 0. O. O. 1.000w3E+00 3.00000E*02 3.00000E*02 1. 00345E *C8

Rf0bgna fm mg.
f g kg O s W p* g " Q ,\I '
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TAlllE IV (cont)

CYCLE * O T I PE * .01000000 DT* .01000000 400E D MASS PRCHLEM K-FINI3D) 08/07/78

| J K FL TH UG yG SIEG RGP RORAG 6a0 CO

RG. LA. vt SIEL ALP RFEAT bL C1

RCG F.Raf t CRATE ASW Ti TL TO P

2 2 9 2 0. 2, 3997 3E + 00 C. O. O. O. 5.9738 K+0i 0.
O. 2. 3997 3E * 00 0 O. O. D. 5. 97 38 K +0 i 0.

O. O. C. O. O. O. O. O.

3 2 9 4 0. O. O. 9. 985 32E - 01 0 1.00000C+10 5. 97 38 3E *01 1.00000C+00
1. 00000E + 00 0. O. 1. 2599% + 09 1. 00000E 00 1.00000C+20 5.9738 K+01 %.20000E+06
l.00000E*00 0. D. O. 1. 000 00E * 00 3. 0000 0E * 02 3. 00000E * 02 1. 0 025K + 08

2 2 10 2 0. 1.%5389E*00 0. O. D. O. 6.20%52E*01 0.
O. l . %6 389E * 0 0 C. O. O. O. 6 20%52E*01 0.

O. O. D. O. O. O. O. O.

3 2 10 1 0. O. O. 9 9BSS3E-01 0. 1.00000E*lo 6.20%52E*01 1. 00000E + 00

1. 00000E * 00 0. O. 1. 25999E * 09 1.00000E*00 1. 0000 0E *20 6. 20%52E * 01 %.20000E*06
1.00000E*00 C. O.

'
l . 00 0 00E *0 0 3. 00000E * 02 3 00000E*02 1.0015%C+08

2 2 11 2 0 4 92000E-01 0. O. O. D. 6. 282%9E *01 0.
O. 4. 92000E -01 0. O. O. O. 6.282%9E*01 0.

O. C. O. O. O. O. O. C.

3 2 11 1 0 O. O. 9 9R6%6E-0; D. 1.00000E*iG 6.28249E*01 1.00000E*00
1. 00000E * 00 0. D. I 2599pr ,01 1.00000C+00 1.00000E*20 6.282%9E*01 4.20000C+06
1. 00000E >00 0. O. O. l . 00000E *00 3.00000C+02 3.00000C+02 1.00052E*08

2 2 12 2 v. -%.92000E-01 0. O. O. 6.20590E*01 C.
D. ~% . 92000E -01 0. O. O. 6.20590E*01 0.
O. O. O. O. O. O. O.

3 2 12 1 0. O. O. 9.9ee85E-01 0. 1. 0000 0E * l d 6.20598E*01 1.00000E+00
1. 0000 0E * 00 0. O. 1.25999E*09 1.00000E*00 1.00000E*20 6. 20598E * 01 %.20000E*06
1. 00000E * 00 0 O. O. 1. 00000E * 00 3.00000E*02 3. 00MOC +02 9 9948 3E * 07

2 2 13 2 0. - 1. *6389E * 00 C. O. O. C. 5.9" plE*01 0.

O. - 1.*6 389E * 00 C. O. O. O. 5.97588E*01 0.
0 0 O. G. O. O. O. O.

3 2 13 I 0. O. O. 1.00030E*00 C. l . 00000E * l o 5 97588E +01 1 ;0000E*00

1.00000C+00 0. O. 1.26000E+09 1. 00000E * 0 0 1.00000E+20 5.97588E*01 4.20000C*06
1.00000E*00 C. O. C. 1.00000C+00 ! . 00000E *02 3.00000C+02 9.98%5% +07

2 2 14 2 0 -2.35973E*00 C. O. O. O. 5.59832E*01 0.
O. -2 39973E *C0 0. O. O. O. 5.59832E*01 0.
O. O. O. O. O. O. D. O.

3 2 1% 1 0. O. D. 1.00121E*00 0. 1. 00000E * 10 5 59832E*01 1.00000E*00
1. 00000E *00 0. 0 1.2600lE*09 1.000COE*00 1.00000E*2U S 598 32E *0 ' 4. 20000E *06
1. 00000E * 00 C. O. O. 1.00000E*00 3. 000 0 0E *02 3.00000E*02 9.97%7%C+07

2 2 15 2 0. - 3 EMiw& * 00 C. D. D. O. 5.08297E*01 0.
O. -3.276%K +00 0. O. O. O. 5 08297E*01 0
O. O. O. O. O. O. O. O.

.. *
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TAlU,E IV (cont)

CYCLE = 0 Y l PE = .01000000 Of* .01000000 AatD MASS mmi EM K-flul3Di 09/07/78

I J K FL TH UO v0 SIE0 RGP KmAG WO CG

H3. LA VL SIEL RP me A T 6L CL

A00 ( RA TE (AATE A SLJ5- TS TL 10 P

3 2 IS I 0. D. O. 1.00131*00 0 1. 00000E + 10 5. 08297E *01 1. 00000E * 00
1.0000M *00 0. O. 1.26001E*09 1.00000E*C0 1.00000t*20 5. 08297E *01 4.20000E * 06
1. 00000E * 00 0. O. O. 1. 00000E * 00 3. 00000E * 02 3.00000E*02 9 96%0E *07

2 2 16 2 0. -% . 072SM *00 0. O. D. 9. s.%%253[*01 0.

O. -*.0725"f*00 0. O. O. O. % . **25 3[ *01 0

O. O. O. O. O. O. 0 0.

P 2 16 1 0 O. O. ' 001%*E*00 0. 1. 0uc00E + 10 % . 4*25 3E * 01 1. 00000E * 00

1. 00000E + 00 0. O. 1. 26001 E * 09 1. 00000E * 00 1. 00000E *20 %.%%253E*01 % . 2000M *06
1. 00000E * 00 0. O. O. l . 00000E + 00 3.00000E+02 3. 00000E + 02 9. 95712E *07

2 2 17 2 0. -% .768bE u0 C. O. O. O. 3. 6927%E *01 0.

O. -4.760 bE*00 0. O. O. G. 3 692 ht*01 0.
O. O. O. O. O. O. O. O.

3 2 17 1 0. O. O. 1. 00 lS3E * 00 0 1. 0 0000E * 10 3 6 M ht+01 1. 00000E *00
1. 00000E *00 0 0 I 2600lE*09 1.00000E*00 1. 00000E +PO 3 6WWE *01 % . 20000E + 06

1. 00000E *00 0. 0 0. 1. 00 000E *00 3. 00000E + 02 3.00000E+02 9. W979E * 0 7

2 2 18 2 0. -S. P+672E *00 0 O. O. O. 2. 85207E + 01 0.

O. -S.b672E*00 0. O. O. D. 2. 8520 7E * 01 0.
O. O. O. D. O. D. D. O.

3 2 19 1 0. O. O. 1.0015aE*00 0. 1. 00000E + 10 2. 8520 7E *01 1. 00000E * 00
1. 00r00E *00 0. O. 1. 260J t E + 09 1. 00000E + 00 1. 0i,000E *20 2.8520'E*01 %.20000E*06
8 . DC000E *00 0. t. D. l . 0000 0E * 00 3. 00000E + 02 3. 00000E + 02 9. 9+ 370E + 07

2 2 19 2 0. -S . 79b5E + 0 0 0. O. O. 0 1. 9 122E * 01 C.
O. -S 79 HSE *00 0- O. O. O. 1.9+122C+01 0.

0 0 O. O. C. 0 0 O.

3 2 19 1 0. O. O. 1.00160E+00 0 1 00000E + 10 1. 9 120E * 01 1.00000E*00
1. 00000E *00 0. O. l . 26001 E * 09 1.000000+00 1.00000E*20 1. 9+ 12PE * 01 % 20000E *06
1. 00000E + 00 0. 0 0 1. 00 000E *00 3. 00000E + 02 3. 00000E +02 9 93900E +07

2 2 20 2 0. -6. 097M * 00 0. O. O. O. 9.83741E*00 0.

O. -6. 097M * 00 0. O. O. D. 9 837%IE*00 0.
O. O. O. O. O. O. O. O.

3 2 20 1 0. O. O. 9 9937'E-01 0. 1. 0 0000E + 10 9.83h lE*00 1. 00000E + 00
1. 00000E * 00 0. D. 1. 26000E * 09 1. 00000E * 00 1.00000E+20 9.83h lE+00 % . 20000E + 06
1. 00000E *00 0. O. O. 1.00000E+00 3. 00000E + 02 3. 00000E *02 9. 9 3579E + 07

2 2 il 2 0 -6.2Sl*6E*00 0 0 D. O. 9. 9+6020 - 0 3 0.

O. -6.2Siw6E*00 0. O. O. O. 9. 9+6G2E - 0 3 0.

O. O. O. O. C. c. 0- 0.

3 2 21 1 0 O. O. 1.00151E+00 0. 1. 00000E .10 9. 9+602E - 0 3 1. 0 0000E * 0J
1. 00000E + 00 C. C. 1.2600lE*09 1. 00 000E + 0 0 1.00000E 20 9.9 602E -03 % . 2000 0E + 06

1. 00000E * 00 0. O. O. 1.00000E*00 3 00000E +02 3.00000E*02 9 9bl7E *07
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TAllLE V

SOLUTION DATA AT CYCLE 199

CYCLE. 199 T 14 * 2.00000000 07 31000000 ADEED mass Pao 8LEM u .F t u t 30 08/07e78

3 .J K FL TM UG vG SIEG RGP KDRAG WG EG
ROL a VL $1[L RL P R>( A T 4 CL
ROG ERATE ERATE A 3,JK TS TL IG P

' 2 2 2 0 6. iS 382t * 00 0. O. O. O. 9 87617E *00 0
O. 6.26382E*00 C. O. O. 0 9. 3 761 ''E * 00 C.
O. O. O. O. O. O. O. O.

I 2 2 6 0. O. O. 1. 0090 3E *00 0. 1.00000E*to 9 87617E *00 1. 00000E +00
a.C0000E*00 0. O. 1. 260 0*E * 09 1.00000E*00 1.000ME*20 9. 8'617E * 00 %.20000E*06
1. 00 0 00E * 0 0 C. 3. O. 1.00000E*00 3. 0 0 00 0E + 02 3. 000 0 0E *02 t . 000U2E *00

2 2 3 2 0 6.1095AE * 00 0. D. O. O. 1.W B2x *01 0.
., 6.10958E*0" 0. O. O. O. 1. 9*820E * 01 0.
O. O. O. C. O. 3 O. O.

3 2 3 1 0 O. D. 1. 0078SE *00 0. l . 0 00 0 0E * l o 1. 9*020E * 01 1. 00000E * 0 0
1. 00000E * 00 C. D. 1.26003E*09 1. 0 0 00 0E + 00 1. 000 00E * 20 1. 9*02'0E +01 % 20000E*06
1.00000E*00 0. O. O. 1.00000E*00 3. 00 000E * 02 3.00000E*02 1.00002E*00

2 2 % 2 0. S 80%QtE*00 0. O. O. O. 2. 8609*E * 01 0
O. S. 80%9 t E * 00 0. O. O. C. 2. 8609*E * 01 0
0. O. C. 0 0 D. O. .

3 2 % 1 C. O. O. 1.uc088E*00 0. l.00000E*to 2. 8609*E * 01 1.00000E*00
t .00000E +00 0. O. t ,26000E +09 1.00000E*00 t.00000E*20 2 8609*E * 01 % 20000E*06
1.00000E*00 0. C. O. 1. 0 000 0E * 00 3.00000E*02 3. 00000E * 02 1.00002E*08

2 2 S 2 0 S. 357 30E * 0 0 0. O. O. D. 3.70 3 33E * 0 3 0.
O. 5. 33730E * 00 C. O. O. C. 3. 70 3 3 5E * 01 0.
O. O. O. O. O. O. O. O.

3 2 S I 0. O. O. i.00SS7E*00 0. 1. 00000E * I O 3,70333E+01 1. 000voE * 00
1.00000E*00 0. O. 1. 26002E * 09 1.0000CE*00 1. 00 000E *20 3. 70 3 3 3E * 01 4 20000E * 06
1. 00000E *00 0. O. D. 1. 0 00 0 0E * 00 3.00000E*02 3.00000C+02 t.00002E*08

2 2 6 2 0 4. 77777E * 00 0. O. O. O. 4. %S* 77E * 01 0-
O. % . 77777E * 00 0. O. O. O. %.%S*77E*01 0
O. O. C. D. O. O. D. O.

3 2 6 I 0 O. O. 1.00311E*00 0. 1.00000E*t" % . %5% 77E *01 1. 00000E + 00
1. 00000E *00 0. O. 1. 2600 l E *09 1. 0 00 00E * 00 1.00000C+20 %.%5%77E*01 % .20000E * 06
1. 00000E * 00 0. O. O. 1. 00000E * 00 3. 0000 0E * 02 3.00000E*02 1.00001E*08

2 2 7 2 0- % . 00060E * 0') O. O. C. O. S . 095% 3E * 01 0.
O. %.00060E*0) O. O. O. O. S . 0W 3E * 01 0.
O. D. O. O. O. O. O. O.

3 2 7 1 0. D. O t.00328E*00 0. 1. 0 0000E * l 0 S . 095% 3E *01 1. 00000E *00
1. 00000E *00 0. C. l.26001E*09 1.00000E*00 1. 0000 0E *20 S . 0m 3E * 01 % . 20000E * 06
1.00000E*00 0. O. O. 1.uc00ut+00 3.0000ui+02 3. 00000E + 02 1.00001E*08

2 2 8 2 0 3.28296E*00 0. O. C. O. S.610%2E+01 C.
O. 3. 28296E * 00 0. O. D. O. S 610%2E *01 0.
O. O. O. O. O. O. O. O.

3 2 8 1 0. D. C. 9.97077E-01 C. l.00000E*lo S . 810%2E * 01 1.00000E*00
1.00000E+00 0. O. 1.25999E*C9 B.00000E+00 1. 00000E *20 S . 810% 2E * 01 %.20000E*06t.000?0E*00 C. O. O. 1.00000E*00 3.00000E*02 3.00000E*02 1.00000E*08
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TAlll.E V (cont)

ETCLE* 199 f let e 2 00000000 DT. 01000000 COE D P ASS PROHL E n u .F l u i 3C i 00 07 78

I J R FL f *4 UO v0 SIED mp erpaG .4G ra
RGL LL vt SIEL RLP 8h( a f 64 CL

ROO era'E CRafE a SLpK TS f( TG P

2 2 9 2 0 2 40** T*00 0 0 c. C. 5 9e hlE*01 0.
0- 2 % cwt *00 0. 0 C. O s 9Flh !E * 01 0
0 0. O. C. 0. O. 0 0.

3 2 9 i C. 0- 0- 1. 00010E * 00 0. 1.00000f*lo 5 9shlE*01 1. 00000E * 00
1. 00000E *00 0. O. l.26000E*09 1. 0 0 0 0 0E * 0 0 1. 00000E 20 S 9ehlE *01 % 200 00E * 06
1. 00000E * 00 0 C. O. 1. 0 00 0 0E * 0 0 3 00000E*02 3 00000E *02 1 0000 0E * 00

2 2 10 2 0 I %66?aE*00 0. C. C. O. 6 21700E*01 c.
O. l .4667aE * 00 0. C. D. 0- 6 Pl708E*01 0
O. C. O. C. O. O. 0 0-

3 2 10 1 0 O. O. 1. 0 0270E * 00 0. 1 00000E * l o 6 217CEE *01 | C0000E *00
1. 00 0 0 0E * 00 0- O. 1 26001E*09 1. 00000E * 00 1.00000E*20 6 2170HE*01 * 20000E *06
1.00000E*00 0 O. C. l.00000E*00 3. 00000E * 02 3. 00000E *02 9 9'7wef*07

2 2 11 2 0 % 9297M -01 0- O. O. C. 6 29 380E * 01 0
0- %,9297K-01 C. C. O. O. 6 29 380E * 01 0
O. O. 0 C. O. O. O. C.

3 i il 1 0 O. 0 1. 002 32E * 00 C. 1. 00000E * 10 t, .29 580E * 01 1. 00000E *00
1. 00000E * 00 0. O. 1.2600lE*09 I.00000E*00 1.00000E*2] 6 29580E*01 % . 20000E *06
1. 00000E *00 0. C- O. 1. 0 0000E * 0 0 3 00000E *02 3. 0000 0E * 02 9 9+73 M *07

2 2 !? 2 0. -4.9297E-01 c. O. O. O. 6 2156 M *01 C.
O. -4.9297K-01 0. O. O. O. 6 2136 E*01 0.
O. O. O. G. D. O. 0 0.

3 2 12 1 3 O. O. 9 9 898E -01 0. 1. 00000E * 10 6 2136 W*01 1.00000C+00
1. 00000E *00 0 O. 1. 25999E * C9 1. 00 0 00E * 00 1. 00000E *20 6.2156 K+01 % . 200COE *06
1 00000E *00 0. 0- 0. 1. 00000E *00 3. 00000E * 02 3 00000E *02 9 9'7NDE *07

2 2 13 2 0 - 1. %6678E * C0 0. O. O. O. 5 9H%50E *01 0
0 -l .%6678E *00 0 O. C. O. 5 90%SOE*01 0
O. O. 0- 0 0. O. O. O.

? 2 13 1 0 O. C. 9. 96 302E - 01 0. 1.00000C+10 S 90%SOE *01 1 00000E *00
1.00000E*00 0. O. I 23998E*09 1. 000 0::E * 00 1. 00 0 0 0E * 20 S 90930E *01 % 20000E *06
1. 00000E * 0F 0. O. O. 1 00000E * C 0 3 00000E *02 3. 00 00 0E * 02 9. 99WK + 0 7

2 2 1% 2 0 -2 40%%7E * 00 3 O. O. D. S 60607E * 01 C.
O. -2 % 0** 7E * 00 0. O. O. O. 5. 6060 7E * 01 0
O. O. O. O. O. O. O. O.

3 2 1% 1 C. O. O. 9.9768%C-01 0. 1.00000E*10 5. 60607E * 01 1. 00000E *00
t . 00000E +00 0. O. 1.2*999E+09 I 00000E +00 1.000000+20 S 6060T +0i % 20000E +06
1.00000E*00 0. O. 0 1.00000E*00 3.00000E*C2 3 0000 4 *02 9 9'7 ark. * 07

e 2 15 2 0 -3 h *00 0 O. u. 0- 5 090hE*01 0.
O. -3.2829f(*00 D. C. O. O. 5. 090hE * 01 0.
O. O. O. O. O. O. 0 0

3 2 IS I 0. C. O. 1. 0 3113E * 0 0 0. 1.00000E*lo 5.090 ht*01 1.00000E*00
1.00000E*00 0. O. I 26000E * 09 1. 0 0 0 0 0E * 00 1. 00 0 0 0E *20 S 0907%E*0' % . 20000E *06
1. 0000 0E * 00 0. C. O. 1.00000E*C0 3. 0000 0E * 02 3.00000E*02 9. 9'/*rK 0 7

2 2 16 2 0. -4. 00060E * 0 0 0. O. C. O. % . 4% 90%E * 01 0
O. -% . 00060E * 00 0. O. 9. O. 4.**90%E*01 0.
O. D. O. O. O. C. 0 0

%
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TAHl.E V (cont)

CVCLE* 193 T 14 * d.00000000 Of* .01000000 ADDE D M ASS Pamt F ** K-flut30: 08/07/78

8 J K FL TH UG v0 SIE0 RGP F[#A3 66 C0

SM L UL vL blEL pl. P Ret AT 64. CL

RUG ERATE CRATE ASUHF TS TL TO P

3 2 16 1 0 0 O. 1. 007 3%E * 0 0 0. 1.00000E*lo 4. 4%90%E * 01 1.00000E*00

1.00000E+00 0 C. 1. 26 00 3E * C9 1. 00000E *0J 1. 0 0000E +20 %.ws90%E*01 % . 20000E + 06

1.00000E*00 0. O. O. l.00000E*00 3.00000E*02 3.00000E*02 9.99990E*07

2 2 17 2 0 -w . 77777E * 00 0. O. O. O. 3. 69E aEE * 01 0.

0 -% . 77777E * 00 0 O. C. O. 3. 8989HE * 01 0.

D. O. O. O. O. O. O. D.

3 2 17 1 0. O n. 9.97%2*E-01 0 l.CC000E*lo 3.69890E*01 l.00000E*00

1. 00000E * 00 0 O. 1. 25999E * 09 1.00000C+00 1.00000C+20 3. 6989EE * 01 % .20000E *06

1 0Fs00E*00 0. D. O. 1. 00000E * 00 3.00000E*02 3.00000E*02 9.99992E*07

2 2 18 2 1. * 337300 00 C. O. C. G. 2.85668E*01 0.
.

J. -5. 337 30E *00 C. O. O. O. 2.85668E*01 C.

0 0 D. C. O. O. D. O.

3 2 18 1 0 O. O. 1. 00917E * 00 C. l.00000E*lo 2 85668E*01 1.00000E*00

1. 00000E * 00 0. O. 1.2600%E*09 1. 00 00 0E * 00 1.00000E*20 2.83668E*01 %.20000E+06

1. 00000E * 00 0. 0 0. 1. 00000E *00 3. 00000E * 02 3.00000[ 32 9. 9999*E * 07

2 2 19 & O -S.80%91E*00 0 0. O. O. I.7+*l0E*01 0.

O. -S . 00%91 E * 0 0 C. O. O. O. I . 9%% l 0E * 01 0.

O. 0 0 O. C. O. O. D.

3 2 19 1 0 0 0. 9.990S*E-01 0. 1.00000E*lo 1.9**l0E*01 1. 00000C + 00

1 u;000E*00 0 0. 1. 2600 0E * 09 b.000CCE*00 1.00000E*20 1. 9** 10E * 01 %.20000E*06

1. 00000E * 00 0. O. O. 1.00000E*00 3.00000E*02 3.00000E*02 9 9999fi+07

2 2 20 2 0 -6 10'7AE * D0 0. O. O. O. 9. 8 3669E * 00 0.

O. -6.10958E *00 C. O. O. O. 9. 8 3669E * 00 0.
O. O. O. O. O. D. O. C.

3 2 20 1 0 0 0. 9.93369E-01 0. l . 00000E * l o 9.8 3669E * 00 1.00000E*00
1. 00000E * 00 0 O. 1.25998E * 09 1.00000E*00 1.00000E*20 9.63669E*00 %.20000E*06

1. 00000E +00 0. O. O. 1.00000E*00 3. 00 000E * 02 3. 00 00 0E * 02 9. 99997E * 07

2 2 21 2 0 -6. 26 382f * 0 0 0 C. O. D. -9.8 991E-03 C.

0 -6 - 26 382E * 0 0 C. O. O. O. -9.87991E-03 0

O. 0 0 O. O. O. O. O.

3 2 21 1 0 O. O. 1.00 4 3E*00 C. 1.00000E*lo -9.87991[-03 1. 00000E *00

1. 00000E * 00 0 O. 1.26003E*09 1. 00000E * 00 1. 00000E *20 -9 8799 [-03 % . 20000E *06

n . 00000E * 00 0 O. O. 1. 00000E *00 3 00000E*02 3.00000E*02 9.9999BE*07
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Al'I'EN DIX

LISTING OF TilllEE-DIMENSIONAL CODE

A listing of the three-dimensional version of the K-FIX code, KFIXmD), is provided. The
progra.n l'ItEP that prepares the COMMON storage block is listed first, followed by its output
generated for the example problem. This l'ItEP program dif f ers from that listed in Itef. 2 because
of the additional data arrays it must generate. The code KFIXMD) consists of the basic K-FIX
code listed in Itef. 2, the five modification sets listed in Sec.111, and certain changes identified as
l'EitM' to correct errors in the basic code.

PROGRAM FklP ( INP,0UT ,F SE T 7.F SE T8,F SE T 9: CUT I PPEP3D 1

WRITE t7,10) PREP 3D 2

WRITE (7.20) PPEP3D 3

WRITE (7.260) PREP 3D 4

WRITE (7.270) PREP 3D 5

WRITE (7.280) PRE P 3D (>

WRITE (7,230) PPEP3D 7
WRITE (7,300) PPEP3D 8
WRITE (7,310) PREP 3D 9
WRITE (7,3201 PPEP3D 10
WRITE (7,3303 PREP 3D 11

WRITE (7.340) PREP 3D 12

WRITE (7.350) PREP 3D 13
WRITE (7,360) PREP 3D 14

WR11E (7.370) PREP 3D 15
WR1TE (7.300) PPEP3D 16
WHITE (7.390) PPEP3D 17
WRITE (7,4001 PPEP3D 18
WRITE (7,410) PPEP3D 19
WRITE (7,420) PREP 3D 20
WRITE (7.430) PPEP3D 21

WRITE (7.440) PREP 3D 22
WRITE (7,450) PREP 3D 23
WRITE 17.460) PREP 3D 24
WRITE (7,470) PREP 3D 25
READ 30, IG2.JB2,VB2,MTYPE PREP 3D 26
LENA=18'IB2*J02'VB2 PREP 3D 27
LENB=10'IB2*JB2'KB2 PREP 3D 28
LENC=16*IB2*J82*KD2 PREP 3D 29
LENE=10*lB2*J82+18'IB2 PREP 3D 30
MAX = max 0(182,JB2) PREP 3D 31
LENO32* MAX PREP 3D ,2

WRITE (7,40) PPEP3D 33
IF (MTYPE.EO.0) WRITE '7.110) PREP 3D 39
IF (MTYPE.EQ.li WRITE (7.120) PPEP3D 25
WRITE (7,160)((IB2 JB2,kO21,!=1,9) PPEP3D 36
WRITE (7.170)((IB2,JB2,VB2),!=l.9) PPEP3D 37
IF (MTYPE.EO.0) WRITE (7.110) FREP3D 38
[F (MTYPE.EQ.1) WRITE (7.130) PREP ?D 39
WRITE (7.180)((182 J02,KG21,1=1,9) PREP 3D 40
WR1TE (7.190)((182.JB2,KB2),!=1.9) PFEP3D 4I

IF (MTYPE.EO.0) WRITE (7,110) PPEP3D 92
IF (MTYPE.EO.1) WRITE (7,140) PPEP3D 43

[qt ji ~ N
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WR1TE t7,2001((102,v82,KB2),!=1.9) PhE P3D 49

WRITE (7,210)II102,JO2 >H2| .I=l.7) PPEP3D 45
Ir IMTiPE.EO.01 WRITE (7,1101 fhEP3D 4G
IF IMITFE.EQ.ll WR!iE 17,150) PbEPID 47
WR1TL (7,220)((102,J02),!=1.9) F hi P !D 48
WRITE l ,230ii .. .J021,1=1,11,((!P2) , =1.H1 PREP O 49
WRITE (7.240)ii1921,1=l,!!) I PE P 3D 50
WRITE (7.1101 FREP!D 51
WRITE (7.250)I(MAX 1,1=1,2) FWEF!D '

WRITE I7,50) FLEP3D 53
WRITE (7,60) F9E P!D m
WRITE ( 7,70 ) I B2, JB2, k B2.L E N A . L E ND .L E NC L E',0, L E NE FHEP3D SG
WRITE (7,801 PH!P3D 56
tr/AR=46 FREP!D $7
|FL=9 f*EP3D 58

e

INCNz!DP*J02*AB2 F WE P !D 57
WRITE ( 7,90 ) tr/ AP , I F L , I NC N NLP 5D +J
If aMTyFE.EO.1I WRITE (7. ICD 1 F PEP!D bl
E ND F ILE 7 WE P3D 62
PEWIND f *E P 5D 63i

CALL COPY (5LFEET7,5LrSFTui f %E P (D 69
END FILF 8 FUEP3D 65
PEWIND 0 PRE P !D 66
STCP PPE P3D f;7

C PPEP3D 6R
10 FGRMA T (22H'PLFDECK GCCMl,GCC:Y I FPEP3D 69
20 FORMA T (2CH*bEFOPE,VFlxCC.! ) IREP3D 70
30 F CFMAT (4||2) F RE P3D 71
40 FURMAT (15H'COMDECV,GCOM2 i F RE P 3D 72
50 FGRMAT (* INTEGER CYCLE,FL,THCF *) PREP'D 73
60 F ORMA T I* REAL KAPG,KAPL,vDRAG.LEFT LHEAT.MUG Mui *1 FPEP3D 74
70 FORMA T ( 13H* l ,vF I XCC .13 / * DATA I fi2, JU2,kO2 L ENA L E NU LE NC ,L E PREP 3D 75

I ND L E NE /*I5 *15*,*15*.*/* 1*18* '!6*.*l8*.*lO*.*l7*/*) PPEP3D 76
80 F04 MAT (12H*1,VFlXCC,18/* DO 2 K=1 LENA*/* 2 ABE T A ( K 1 = 0. * / PPEP3D 77

DO 3 K = l , L E ND * / * 3 RGF R ( K 5 = 0. * / * DO 4 K*l,LENC*
PREP 3D 70''

* 4 SIEGlKl=0. */* DO 5 K=1.LENE */* 5 EGrF(Kl=0. *) FPEP3D 79
90 FORMAT (14H*|,KFlxCC.155 /* DATA NVAP,IFL,INCN /* ,13,* *I3,* PPEP3D B0

1,*l6,*/*)
PPE P 3D O!

100 FORMAT il4H*l,VFlxCC 179 /* IF(N.LE.181 GO TO 14 */* IF( PREP 3D U2
I N .LE . 36 ) GO TO 12 */26H L=(N-371*INCN /* SIEGIN2*L FRE P 3D 83
Pl=SIEG(N1+L) */* GO TO 15 */2CH 12 L = f N- 19 ) * l NC N /* PREP 3D 09
3 RGFR(N2C_)=PGFRIN1+LI */* GO TO 15 */* 14 CONTINUE */i4 FPEP3D 85
4H*l,KFIXCC.195 /* IF(N.LE.181 GO TO 24 */* IF (N.L E . 351 G PREP 3D b6
50 TO 22 */26H L=lN-37)*lNCN /* SIEGrN2*L1=SIEGIN!+ PRLP3D B7
6L) */* GO TC 25 */26H 22 L = ( N- 19 ) * I NC N /* RGfRIN PREP 3D 88
72+L1=RGFR(NI+L) */* GO TO 25 */* 24 CONTINUE *1 PREP 3D 89

110 FORMAT (* COMMON *1 PPEP3D 90
a 20 F ORMA T (* LCM / CELLDI /*) PREP 3D 91
130 FORMAT (* LCM / CELLU2 /*1 PREP 3D 92
140 F ORM A T (* LCM / CEIAD3 / * l PPEP3D 93
150 FORMti (* LCM / CE.LD4 /*) PPEP3D 94
160 FORMAT (* l',' ABETAcal3*.*13*.*I3-),* ASURF(*13*.*I3* *13*1 PREP 3D 95

*

1,*,* CG (*l3*,'!3*.*'3*),*,/* l',' CL ( * l 3 * . * 13 * '!3*),*,* PPEP3D 95
2 CONV (*l3*.*13*.*!3*),*,* CQ (*l3*.*13*.*l3*),*,/* l' CRA PREP 3D 97*

3TC(*l3*,*13*.*13*l,*,' ERATE(*13*,*13*,*l3*l,*,' FL (*l3* *l3*.* PRE P3D 90
413*),*,1 PPEP3D 97

170 FORMAT (* l'.* KAPG (*13*.*I3*,*!3*),*.* KAPL (*13*.*i3*.*!3*) PPEP3D 100
1,*.* KDRAGl'13*,*13*,-13*l,*,/* l',* LFL (*l3*,*l3*.*!3*),*.* PPEP3D 101
2 LHEAT(*13*,*f3*,*13*),*.* MUG (*f3*,*l3*,*13*),*,/* 1 * . * MUL PREP 3D 102
3 (*!3*.*l3*,*l3*),*,* P (*l3*.*13*.*13*),*,' RGFA (*l3* *!3*,' PPEP3D 103
413*) ,1

PREP 3D 104
*
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180 FCPM A T (* 1*.* RGFR (*l3*.*l3*.*l *i,=,' %FT (*!3*.*13*.*l3*1 PREP 3D 105
PREP 50 1C6* r . f 'N ( *13*,*13*,*l3*),*1,*.* RGP (*l3*.*13*,*l3*),*,/* *

PL (*l3*.*l3*.*l3*$ ,/* l'.* PLF PREP 3D 1072 PHEAT(el3*.*l3*,*13*),a *a
,

PLFT (*13*.*13*.* PPEP3D 1083A (*13*,*13* *13*1,*.* RLFR ( * 13 * . * 13 * . * i 3 * 1, * *

415'i,*,1 PREP 3D 109
PL PN l*I3' *!3*.*I3*i PPEP3D 110130 FOR* \T (* 1*,* PLP 1 * 13 ' . * 13 ' . * 13 * 1, * *

1,* * 900 (*13* *13*.*l3*),*,/* 1*,* PUG (*13*,*l3* *13*),*.* FPEP3D l'1

Ps0 al3* *13*.*13*l,*,/* l',* RiL PPEP3D 1122 RLL (*l3' *13* *!3*) , * . * s

PREP 3D ||3PWG (*!3* *13*.*13*),*.* PWL (*13* *13* *
5 (*l3*,*13*.*13*),* *

,) PPEP3D !!4413*) *

SIEGN(*13' *13*.*13*) PREP 3D 115SIEG tal3*.*l3* *13*),*000 F09"AT (* 1
**

PPEP3D 116!*.* Gif t NI 13* *!T* 'l3*),*SIEL t*1 P.*i3* *!3*'.*. **1,* *

2 TG t*!?* *!3* *l3*),*.* TH (*13*.*13* *l3*l,*,/* 1*.* THN PREP 3D 117

5 1*13* *!3*.*13*i,*.* THSF (*13*.*13*.*13*I,*,* TL (*13*.el3*.* PREP 3D 118

413*i,*,) PFEP3D 119

210 F CPMA T I* 1*.* 15 (*I3* *13*.*l3*),*.* UG (*!3*.*13*.*l3*) PREP 3D 120

VG (*l3 . *13* *I3*),*.* PREP 3D 1211,* UL t*!3*.*l3* *13 ),* ,r* (* **

WL PREP 3D 122WG (*13*.*13*,*13 1,*,/* la2 VL (*l3*.*13*.*13*>,* **

,i PPEP3D 1233 (*13* *13*,*l3*> *

ELFF (*iN*.*14*),a * CMTFF PPEP3D 124220 FChMAT (* 1* EGFF *14* *19*),** *
,

THFF tal4* *14*) . * UGFF (*!4*.*14*),*. PREP 3D 1251(*14' *14*),*,/* l' **
,

VLFF (*14*.* PREP 3D 1262* ULFF (*14*.*14*),* <* 1*.* VGFF t*14* *14*',* *

314*s,*.* WGFF (*14* *14*) , * , ) PREP 3D 127

WLFF (*14*.*14*),*,' DA (*15*i,* . * DTORBD PREP 3D 128230 F ORMAT (* 1 *

[P (*15*i,*,/* 1*.* DTGPBCR (*15*),*.* DTCPDPH (*15*),*.* DT PREP 3D 129

2CRGR (*!S*),*,/* 1*,* EGFB (*15*),*.* ELFB (*15*1,*, PREP 3D 130

3* CMTFB (*l5*),*,1 PPEP3D 131

* R (*15*),*.* F8 (*15'l,*,* RRB PPEP3P 13224 0 F CRM A T (* la
1 (*l5*),*,/* 1*,* RRICR (*15*).*.* THFB (*]5*),*.* UGF PPEP3D a33
2B I*15'i,*,/* 1*,* ULFB (*l5.I,*,* VGF B i*15*),*,* PREP 3D 134

3 VLFB (*15*),*,/* 1*.* WGFB (*l5 1,*.* WLFB (*l5e} PREP 3D 135
4 * ,1 PREP 3D 36

* ,1 PREP 3D '3728 (*15*I250 FORMAT (* l',* ZA (*15*1 * *

260 F ORM A T (15H'CCMDECK,GCCMI I PREP 3D 138
270 FORMAT (* CCMMON / PAPAMI /*) PREP 3D 139

DL, PREP 3D 140280 FORMAT (* 1*,' BUDRAD, CYCLE, DG, .** * ** *
, ,

DR, * ,/* 1*.* DT, DTODA PREP 3D 141DPH,1 * * * * * *
,, ,

', ,' Dl, ,) PREP 3D 142DTCDR, DTODZ,2. . * * ** * * * *
, ,

* ,' 03, . * EGFA, . * EGFL, PREP 3D 143290 FORMAT (* 1*,* D2, * *

EGFT, * ,/* 1*,* ELFA, ,' ELFL, PREP 3D 1441 . * EGFR, . ** * *

* ,1 PREP 3D 145ELFR, ELFT, . * GRAV, * HFGA,2 * ** * * *
, ,,

HFGR, PREP 3D 146HFGF, HFGL, . *300 FORMAT (* l',* HFG8, ** * * *
,

HFLF, PREP 3D 147* HFLA, ,/* 1*.* HFLD, . *HFG'1 * * **
,,

HF L T , . * I, ,) PREP 3D 148HF L L , * ,' HFLR,2 * ** ** *
,,

310 F ORM A T (* 1*,* IB, ,' IBl. . * 182, ,' IB2XJ PREP 3D 149* * *

* ,/* 1*,* IJA, ,' IJAA, PREP 3D 150ICJ, . * IJ,182, . * ** *

IJB e,' IJBA, ,1 PPEP3D 151IJAL, .* IJAR,2 * * ** * *
,

IJL, PPEP3D 152320 F ORMAT (* 1*.* IJBR, . * [JFR, . *,JF,* * * *
,

* ,/* l*.* IJR, IJRR, PREP 3D 153IJP,1 IJM, * * * ** '
, , ,

* ,i PPEP3D 154IJT, . * !JTA, ,' IJTF, . * IJTL,2 * * ** *
,

IKM,330 FCRMAT (* 1*.* IJTR, . * IJTT, !KP, PREP 3D 155* * * * *
, ,

IMJ, ,/* l',' IMJP, IMKP, PREP 3D 156IL,1 * . * * * * * *
,,

INCK, ,' IPJ, . * IPJM,INCJ, . * ,) PREP 3D 1572 * * * * * *
,

67Lq - ,-
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390 FORMAT (* 1*,* IPJP, ,' IPKM, IPKP,* ,' IP1, PREP 3D 158* * *
,

1 * * IP2, 15,* * ,/* 1*,* ITC,* ITD, PREP 3D 159* *, , ,

2 * ' J, ,' J8, J8l.* ,' J82, ,) PPEP3D 160* ' * *, ,

350 FORMAT (* 1*,* JL, e,* JNM, JPKM, JPKP, PREP 3D 161* * * *
, ,

1 * * JMKM, JMKP,* * * /* 1*,' JS, vPI, PREP 3D 162* *, , ,

2 JP2,* ' K, s8,* * * * K81, * . .i PREP 3D 163* *, , , ,

360 FORMAT (* 1*,' K82, . * KL, KS, . ** KPI, PREP 3D 169* ' *
,

KP2,1 * ' LPR,* * ,/* l',' MAxM, . * NCYDM PREP 3D 165* *, ,

2P, NFILE, * ,' NIT,* * NO, * ,' N5 CMP* * ,) PREP 3D 166*, ,

370 FCRMAT (* COMMON / PARAM2 /*) PREP 3D 167
380 FORMAI (* l',* NTD, NWOMP, OMTFA,* * OMIFL PREP 3D 168* * * *

, , ,

1 OMIFR, OMTFT,* * * * ,/* l'.* PIN 8, ,' PINL, PREP 3D 169* *,

2 PINR, ,' PINT, . ** * * * PO, P1, * ,) PREP 3D 170* *, ,

390 FORMAT (* l'.* P2, * ,' P3, RAGS, RALS, PREP 3D 171* * * *
, ,

RDA,1 * * RDA2, ,) PREP 3D 172* *
, ,

900 FORMAT (* 1*,' RDR, RDR2, 902,* * RDZ2, PREP 3D 173* * * *, , ,

SECREO,1 * * TARGET,* * ,/* 1*,* TEMPINT.* TBEG, PREP 3D 179* *, ,
,

2 . * TE MP I NG , ,' TEMPINL,* * * * TEMP!NR, TEMPC, * ,) PREP 3D 175* *
, ,

910 FORMAT (* 1*,* THFA, . * THFL, THFR, ,' THFT. PREP 3D 176* * * *
,

1 * * THING, THINL,* * *,/* 1*,* THINR, THINT PREP 3D 177* *, ,
,

2 THO, ,' THSTAR, . ** * * * TIME, TPL,* * ,) PREP 3D 178*,
,

920 FORMAT (* l'.* TPLD, TPR, TSTOP, . ** * * * UGFA, PREP 3D 179*, ,

1 UGFL, . ** * * UGFR, ,/* 1*,' UGFT,* * * UINB, PREP 3D 180,
,

2 . * UINL, ,' UINR,* * * * UINT, ULFA, ,) PREP 3D 181* * *
, ,

930 FORMAT (* !*,* UtrL, . * ULFR,* ULFT,* * UO, PREP 3D 182* *
, ,

1 * ' VGFA, ,' VGFL */* 1*,* VGFR,*
* ,' VGFT, PPEP3D 163,

,

2 VLFA,* ' VLFL, . ** * VLFR,* VLFT,* * *,) PREP 3D 189, , ,

940 FORMAT (* 1*,* VINO, VINL,* * VINR,* * VINT, PREP 3D 185* *, , ,

1 * * VO, ,' VPEL,* * ,/* 1*,* SFA, ,' WGFL, PREP 3D 186*,

2 . * WGFR,* WGFT,* * WINO, . ** * WINL, ,) PREP 3D 187* *,

950 FORMAT (* 1*,* WINR, . * WINT,* ' WLFA, . ** WLFL, PREP 3D 188*
,

1 * . * WLFR, WLFT,* * ,/* 1*,* WO* * ,) PREP 3D 189,

460 FORMAT (* CCMMON / PARAM3 /*) PREP 3D 190
470 FOPMAT (* l'.* C(100), FLO(16), * * FLOA(16),*,* IJPLOT(12 PREP 3D 191

* *
, ,

1,5),*.* IAPLOT(12,5),*,/* !*.* JKPLOT(12,5),*,' MFL(18,200),*, PREP 3D 192
2' NAME(10),*.* NSL(4), . * N50i201, *i' l',* C8(6,20), . **

PREP 3D 193*
,

3 SCALE (9) * ,1
PREP 3D 199

END
PREP 3D 195

Ale
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*PURDECK GCOM1,GCOM2 FSET8 1

* BE F ORE , VF ! XCC ,1 FSET8 2
*COMDECK,GCOMt FSET8 3

COMMON / PARAMI / FSETO 4

i BUORAD, CfCLE, CG, DL, DPH, OR, FSET8 5
1 OT, OTODA, DTCOR, DTOD2, D2, Dl, FSE18 6
1 D2, D3, EGFA. EGFL, EGFR, EGFT, FSET8 7

1 ELFA, ELFL, ELFR, ELFT, GRAV, HF G A , FSET8 8
1 HFGO, HFGF, HFGL, HFGR, HFGT, HFLA, FSET8 9
1 HFLB, HFLF, HFLL, HFLR, HFLT, !, FSET8 10

1 18, 181, IB2, !B2XJB2, ICJ, !J, FSET8 11

1 IJA, IJAA, IJAL, IJAR, IJB IJ8A, FSET8 12

1 IJ8R, IJF, I JF R , IJL, IJM, IJP, FSET8 13

1 IJR, IJRR, IJT, IJTA, lJTF, IJTL, FSET8 14

1 IJTR, IJTi, lkM, IKP, IL, IMJ, FSET8 15
1 IMJP, IMxP, INCJ, INCK, IPJ, IPJM, FSET8 16

1 IPJP, IPVM, IPKP, IPl, IP2, IS, FSET8 17

I ITC, ITD, J J8, J81. J82, FSET8 18,

1 JL, JNM, JPKM, JPKP, JMKM, JMKP, FSET8 19
1 JS, JPI, JP2, K. KB, K81, FSET8 20
1 V82, KL, KS, KP1, KP2, LPR, FSET8 21
1 MAXM, NCYDMP, NFILE, N1T, NO, NSDMP FSET8 22
COMMON / PARAM2 / FSET8 23
I NTD, NWDMP, OM T F A , OMTFL, OM IF R , OMTFT, FSET8 24
1 PINO, PINL, PINR, PINT, PO, P1, FSETO 2S
1 P2, P3, RAGS, RALS, PDA, RDA2, FSET8 26
i RDR, ROR2, RO2, RDZ2, SECREQ, TARGET, FSET8 27
1 TEMP!NT, TBEG, TEMPINO, TEMPINL, TEMPlNR, T E MPO , FSET8 28
1 T HF A , THFL, THFR, THFT, THIN 3, THINL, FSET8 29
1 THINR, THINT. THO, THSTAR, ilME. TPL, FSET8 30
1 TPLO, TPR, TSTOP, UGFA, UGFL, UGFR, FSET8 31

1 UGFT, LINO, UlNL, UiNR, UINT, L,L F A , FSETU 32
1 ULFL, UL F R , ULFT, UO, VGF A , VGFL, FLET8 33
1 VGFR, VGFT, VLFA, VLFL, VL F R , VLrT, cSET8 34
1 VIN 8, VINL, VINR, VINT VO. \PEL, FSET8 35
i WGFA, WGFL, WGFR, WGFT, WIN 8, WINL, FSET8 3G
1 W|NR, WINT, WLFA, WLrL, WL F R , WLFT, FSETR 37
1 WO FSET8 30
COMMON / PARAM3 / FSET8 39
1 C(l00), FLOt16). FLOAi16), !JPLOTI12,5), ikPLOT(12.5), FSETP 40
l JkPLOTI12,5), NFL(18,200). NAMEf10), NSL(4). NSO(20), F SE 8 41
1 08 6.20), SCALE (4) F'LT8 42

*COMDECK,GCOM2 F 3E T 8 43
LCM / CELLDI / FSET8 94

i ABETA( 4, 3, 42), ASUPF( 4, 3, 421, CG ( 4, 3, 42), FSETB 45
1 CL ( 4, 3, 421, CCNV I 4, 3, 42), CQ ( 4, 3, 92), FSETB 46
i CRATE ( 4, 3, 42), ERATEt 4, 3, 421 Fe ( 4, 3, 42), FSET8 47

1 KAPG ( 4, 3, 421 KAPL ( 4, 4?), *DHAGt 4, 3, 42), FEET 8 4,

1 LFL i 4, 3, 42 ) , LHEAT( 4, 4 42 MUG ( 4, 3, L+ 2 ) , FSETO 49
1 MUL ( 4, 3, 42 ) , P ( 4, 3, 42) , R OF i, ( 4, 3, 42) FEE!R 50
LCM / CELLC2 / FSET8 SI

1 RGF R ( 4, 3, 42), ROFT ( 4, 3, 42), PGF t 4, 3, 42), FSETO S2
i RGPN ( 4, 3, 42), RHEAT( 4, 3, 42), PL ( u. 3, 42), FEEid $3
i RLFA I 4, 3, 42s, RLF R ( 4, 3, 42), PLFT ( 4, 3, 42) , FS(TH %
1 RLP ( 4, 3, 42), PL'N ( 4, 3, 42) ROG ( 4, 3, 42), FSETB 55

-

,

1 RUG ( 4, 3, 42), RUL ( 4, 3, 42), RVG ( 4, 3, 42s, FSET8 tE
I RNL ( 4, 3, 42! RWG ( 4, 3, 42), PWL f 9, 3, 4d) FSET8 5,7

LCM / CELLD3 / FS TB $8

f5
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I SIEG 9, 3, 42 ) , SIEGNI 4, 3, 421, S'?L ( 4, 3, 42), FSET8 59i SIEL 3, 42), TG ( 4, 3, u2), TH ( 4, 3, 42), FSET8 60
*

1 TM4 ( *, 3, 42). THSF ( 9, 3, 42), TL t 4, 3, 42), FLETA 611 TF t 4, 3, 42 ) , UG ( 4, 3, 42), UL ( 4, 3, 42), FSUO 62
1 VO ( 4, 3 u2), VL < 4, 3, 42), 4G ( 9, 3, 42), FSETO 63
1 WL i 4, 3, 42)

FSET8 64
LCM / CELLD4 / FSET8 651 EGFF ( 9, 31 ELFF ( 4, 3), OMTFF( 4, 3), FSET8 661 THFF ( 4, 31, UGFF ( 4, 31, ULFF ( 4, 3), FSET8 671 VGF F 1 4, 3), VLFF i 4, 3), WGFF ( 4, 3), FSET8 681 WLFF I 4, 3), OA ( 4). OTOR8DP I 41 FSET8 69I DTOPODR I 4), DTOPGPH I 4), Di^90R ( 4), FSET8 70

1 E GF 8 ( 4), ELFB ( 4), CMIFO ( 4), FSET8 711 R ( 4), RO ( 4), RR8 ( 4), FSET8 721 RRIDR ( 4), THF8 ( 4), UGF8 ( 4), FSET8 731 ULFO ( 4), VGF8 ( 4), VLF8 ( 4), FSET8 74
i WGF 8 ( 9), WL F 8 ( 41 FSET8 75
COMMore

FSET8 761 ZA ( 4), 20 ( 41 FSET8 77INTEGER CYCLE ,FL THSF
FSET8 78

PE AL V APG , KADL .KCR AG ,LEF T . LHE AT . MUG MUL FSET8 79'l,KF!/CC. 3
FTET8 80DATA 182,JO2,v62,LENA.LEN8,LENC LEND,LENE / 4, 3, 42, FSET8 81

1 9072, 9072 8064, 8, 192/ FSET8 82*l,KFIXCC.!8
FSET8 8300 2 K= 1 LENA
FSET8 89

2 AGE T A ' K ) = 0.
FSET8 85DO 3 k=1,LENO
FSET8 863 RGFRI K l = 0.
FSETO G700 4 K=1.LENC
FSET8 084 SIEG(Kl=0,
FSET8 89DO 5 K = l , L E NE
FSET8 905 EGFF(Kl=0.
FSETB 91'I,kFlxCC.155
FSET8 92DATA NVAR,lFL,1NCN / 46, 9, 504/ FSETB 93'l,KFlxCC.179
FSET8 94

IF ( N . L E .18 ) 00 TO 14
FSET8 95IF(N.LE.36) GO TO 12
FSET8 96L=(N-37)*INCN
FSET8 97SIEGIN2+L)=SIEGIN1+L)
FSET8 98GO TO 15
FSET8 9912 L a (N- 19) ' iNCN
FSET8 100RGFR(N2+L)=RGFRIN1+L)
FSET8 101GO TO 15
FSET8 10214 CONT;NUE
FSET8 103=I,kFIXCC.195
FSET8 104IF(N.LE.18) GO TO 24
FSET8 105IF(N.LE.36) GO TO 22
FSET8 106L'(N-37)*lNCN
FSET8 107

S I E G t N2 +L ) = S I EG I N 1 + L )
FSET8 10:CO TO 25
FSET8 1C522 L=(N-19)'INCN
FSET8 l'JRGFRtN2+L)=ROFR(N1+L)
FSET8 111GO TO 25
/ SET 8 1122w CONTINUE
FSET8 113

i10L)~,j
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PPCGR AM kc l X 4 I NP ,0U T , F I LM ,F M i l d = F I L M.F SE i5,F SE T 9:CU T , F SE T I G = I P H s > F l u t "_ 2
* CALL GCCMI XFlhCm 3

* CALL GCOM2 rFliCC 9

C !TD=0--DOES NOT PEAD OR WRITE TAPE 151 >FlxCC 5
C ITD=1--DCES NOT PEAD TAPE (51 BUT WRITE 5 TAFE(5) FFlxCL th

C ITD-2--PEADS TAPE,DOES NOT WRITE TAPE xFlyCC 7
C ITD=3--FEADS AND WRITES T.''E 15 vf!)CC 8
C NTD= No. UN TAPE -5- TO PEAD DATA AT------- - =FlxCC 9
C N5 CMP = F RE QUE NC Y AT WHICH DATA IS WRITTEN ON TAPE-5- ICYCLE-lNTERV kFlxCC IC
C tEILE NO. CN TAPE 5 OF LAST DUMP TAxEN FRCM A PREVIOUS RUN KF1)CC 11

=

C NWDMP NUMBER OF FIRST DUMP TO BE WRITTEN ON TAPE 5 KFlxCC 12=

C AF1xCC !3
ALL SECOND (T8EGI >F!xCC 14

CALL r,E T Q (4LKTLM.NCREQi KrixCC 15
SECPEQ=NCREQ'27.5E-9 kr lxCC 16

C kFI)CC 17
C CLEAR DATA STORAGE xFlxCC 18

00 6 K-1, LEND KFlxCC 19
6 ZA(K)=0. AFivCC 20

C KFlxCC 21
C START OF -READ- INPUT DATA KFlxCC 22
C kFlxCC 23

10 READ 100, NAME KFlxCC 24
READ 110 (SCALEll),1=1,4) KFlxCC 25
READ (10,120)lTC,DR.DZ,DOH INOUT I
PEAD 110, (FLO(M),M=l.16) KFlxCC 27
PEAD (10,110)(FLOA(M),M=1,16) INOUT 2
READ fl0,140)(NSLIM),M=1,6) INOUT 3
READ 140, NO KFlyCC 29
IF(NO.LO.0) GO TO 25 KFlxCC 30
DO 20 N=1,NC KF!xCC 31

20 READ (10,150)NSO(N),(CB(M N),M=1,6) INOUT 9
25 READ (10,180) GRAV INOUT 5

READ (10.1R0) UO.VO WO.PO,THO, TEMPO INOUT 6
READ (10,160) UINL VINL,WINL,PINL.THINL,TEMPlNL, INOUT 7

I UINR.VINR,WINR,PlNR,THINR,TEMPlNR, INOUT 8
1 UIN8,VINB.WINB, PIN 8, THIN 8,TEMPINB, INOUT 9

*

I UINT,VINT,WINT, PINT,THINT,TEMPlNT INOUT 10
READ 140. ITD,NTD.NSDMP NFILE NWDNP KFleCC 37
READ 130 TIME,TSTOP,DT. CYCLE KFlxCC 38
PEAD 150, LPR.TPR TPL,TPLD KFlxCC 39
READ (10,140) IPl,IP2 JPl,JP2,KP1,KP2 INOUT 11
IF(IPl.EO.0) IPl=1 INCUT 12
IF(IP2.EO,0) IP2=IB2 INCUT 13
IF(JPl.EO.0) JPl=1 INCUT 14
IF(JP2,EQ.0) JP2=J82 INOUT 15
IF(KPl.EO.0) KPl=1 INOUT 16
IF(KP2.EO.0) KP2-KA2 INCUT 17
READ (10,170)((!JPLOT(1,J) 1=1,12) J=1,"> INOUT 18
READ (10,170)((IKPLOTs!,J),!=1,12),J=1.5 INOUT 19
READ (10,170)((JKPLOT(1,J).1=1,12) J=1,5) INOUT 20
NCYDMP=NSDMP+ CYCLE KFlxCC 41
NCASE=0 KFl>CC 92

C KFlxCC 93
C 08TAINS Fluiu VARIABLES FROM TAPE 5 IF(ITD.0E.2) KFlxCC 49

IF tlTD.GE.2) CALL RTAPE5 KFIXCC 95
CALL GETO(4LKJ8N,JNM) PERM 1277 1

IFILPR.LE.1) GO TO 55 KFIXCC 48

5 .)i0\
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* T A5 E = N KFIXCC 50
* KFlXCC 51C FPINTS ALL INPUT DATA I T APE -91, T HEN COP IES uN r !L f' (TAPE-121 * *

30 WRITE (KTAPC 2001 NAME KF|XCC 52
WRITEIKTAPr. 2101 (SCALEll),1=1,41 KFIXCC 53
WRITE (KTAPE,220) 1TC,IB2 JB2,KB2.DR.DI DPH IN0UT 21

W,71 T E ( K T APE .2 30 ) ( T LO f M I .M = 1,4 ) , ( F L O A ( M) ,M = l ,4 ) , t FLO I M ) ,M 5,8 ) , INOUT 22
I t FLO A t M ) , M =5,81. i FL O ( M I M=9.12 i , ( FL O A ( M ) ,M =9,12 ) , ( FLO ( M ) , M = 13,16 ) , INOUT 23
2 ( F L O A t M ) , M = 13,16 ) INOUT 24
WRITE (KTAPE 240) (NSLtM),M=1,6) INOJi 25
WRITE (KTAPE,2506 NO KFlxCC 57

IF(NO.EO.01 00 TO 50 kFlxCC 59
WRITE (KTAPE 252) KFIXCC 60

00 40 N=1.NO KFlxCC 61

40 WPITEtKTAPE.254) NGOINi,ICBfM.MI.M I.6) IN0UT 26

50 WRITEtKTAPE.2511 GRAV PERM 1277 2
WRITEIkiAPE.260) UO,VO,WO.PO,THO, TEMPO INOUT 27
WRITE (KTAPE,2701 UINL,VINL,WINL,PINL,THINL, TEMP!NL, INOUT 28

1 UINR,VINR,WINR,PINR,THINR,TEMPlNR, INOUT 29
I UlNB, VIN 8, WINS,PINO, THIN 8,TEMPINB, INOUT 30

1 UINT,VlNT,WINT, PINT,THINT,TEMPlNT INOUT 31

WR1TEtKTAPE,280) :TD,NTD,NSOMP.NFILE,NWDMP KF:XCC 60
WRITEtKTAPE,2901 TIME,TSTOP DT. CYCLE KFIXCC 69
WRITEtKTAPE,3001 L PR . T PR . T PL , T PL O KFIXCC 70
WR I T C ( K T APE . 325 ) IPl,IP2,JPl,JP2,KPI,kP2 INOUT 32
WR I T E t K T APE ,3151 ( ( l JPL O T t I , J i , ! = 1,12 ) , J = 1.5 ) INOUT 33
WR I TE I K T APE ,320 ) ( ( I KPLOT ( l , J ) , ! = l ,12 ) , J* l ,5 ) INOUT 34
WRITEIKTAPE 3301 ((JkPLOT81.Ji,1=1,12) J=1,5) IN0UT 35
IF (KTAPE.NE.9) GO TO 60 KFlXCC 72

55 I F I L PR . E O . l . OR . L PR . E O . 3 ' CALL ADVill kFIXCC 73
KIAPE=12 KF1XCC 74

IF (L PP.EO.1.CR.L PR.EO. 3 ) GO TO 30 KF1XCC 75
60 C ON T I NUE KFlXCC 76

18=l82-2 KFlxCC 77

181*l82-1 KFIXCC 78
J8=J82-2 KFlXCC 79
J81*JB2-1 KF1XCC 80
F8982-2 THREED 1

k81=ku?-l THREED 2
IB?xJ82=182*J82 THREED 3

C CONVERTS ALL GRID DATA TO 90PO NUMBERS IN ALL PLO1 ROUTINCs * * * KFlxCC 91

I F I L PR . E O . l . OR . L PR . E O . 31 CALL VPLO 10) kFlXCC 82

I F ( L PR . E O . l . OR . L PR . E Q . 31 CALL CNPLuil01 KFl/CC 83
CALL FLIC KFlxCC 84

C FL IC---SE TS ALL CELL FLAGS KFIXCC 85

C FFlXCC 86
C GE TUP-- -SE 7 5 UP 1NITIAL CONDI T IONS FCR FL UlO VARI ABL EC FROM INPUT KFlxCC 87
C DATA /FlxCC 88

CALL SEIUP VIIXCC 89
C TRANSFERS TO CCNTROL PROGRAM FOR T IME DEPi NU NT CALC. * VFlXCC 90* * * * *

CALL PROG VFlyCC 91
CALL SECOND ( TE ND) KFIvCC 92
NCASE=NCASE*1 KFlxCC 93
T C ACE - T E ND- TDE G KFIXCC 99
IF I L PR .GE . 21 WRITLt9,310) NCASE.TCASE KFlXCC 95
STCP KFlxCC 96

C VFlxCC 57
10C FQiMATtICAB) KFlxCC 98
110 FsRMATt4Fl?.41 vFlxCC 99
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120 FORMAL ( ll2,3F12,41 INOUT 36
' 30 F ORM A T ( SF 12. 4, I l 2 ) vfl >CC 101

140 FORMAT (61121 KFlxCC 102
150 FORMAT ( 112,4F 12.4 / ( 6F 12. 4 ) ) INOUT 37

160 FORMA T ( 6F l 2.4 ) [NOUT 38

170 FORMAT (1216) kFlxCC 105
180 FORM AT (6F 12.'4 ) KFlxCC 106

200 FORMAT ( * 1 CODE NAME - KFlx PROBLEM I DE N T I F I ER - *l0ABI KFlxCC 107

VEL OC I T Y * KFixCC 10 E-210 FORMAT ( *05C AL ING LENGTH (CMl=*1PE8.2 *

TEMPERATUb VFlxCC IFDEN 5 f iY t GM/CC l = # 1PE 8.21 *(CM/SEC)=*1PE 8.2 **

2DEG.K l = * 1 PE 8,2 ) KFlxCC l'

220 FORMAT (9H0GEOME TRY/ lHO,6X ,34Hl . COORDINATES (CART =0, CYLINO=l, INQUT 39
I l l H5PHE RE = 2 ) =,13/lHO,6x,21H2. ME SH S I ZE , 182=,13,14X,4HJ82= INOUT 40
213,14 x ,4HK82= ,13/ l HO ,6x .13H3. CELL 512E . ,5x ,3 HOR = , l PE l l . 4.4 x , INDUT 41

33HDZ= , l PE l l . 4,4 x ,4HOPH= , l PF. l l . 4 ) INOUT 42

230 FORMAT ( * O 4 INFLOW OFENINGS*/'0*12X*A. BOTTOM *10X,lP4 Ell.4/ INOUT 43
132x , l P4E l l . 4 / * 0 * ! 2x *B . LEF T a l 2x , l P4E l l .4 / 32X , l P4E l l . 4 / INQUT 44

2*0 5. OUTFLOW OPENINGS */*0*12x,*A. TOP *l3X,lP4 Ell.4/ INOUT 45
332 X , l P4E l l . 4 / * 0 * 12x * B . R I GHT * l i x , l P4E l ! . 4 / 32x , l P4E l l . 4 ) IN00' 46

240 FORMAT (47HO 6. 80UNDARIES, (FREE-SLIP =0 NO-5 LIP =ll / IHO. INOUT 47
1 14x,7H80TTOM=,13,9H LEFT=.!3,8H TOP =,13,10H RIGHT=,13, INOUT 48
29H FORE = ,13,8H AFT =,13) INOUT 49

250 FORMAT t 27HO 7. OBSTACLES, NO=,13) INOUT 50
251 FORMAT (29HO 8. GRAVITY, GRAV=,lPE15.7) INOUT 51
252 FGnMAT ( 17HO SLIP,22x,23H------COORDINATES------> INOUT 52
254 FGF. MAT (lHD,12X,13,6X,lP6E14.4) INOUT 53
260 FORMA T ( 31H 11NI T I AL DAT A GAS AND LIObiO/13HO 1. UO=, INOUT 54

llPEll.4,7H VO=,lPEll.4,7H WO=,lPEll.4,7H PO=, INQUT 55
21PEll.4,8H THO=,lPEll.4,7H TO=,lPt11.4) INOUT 56

270 FOf MA T ( 12HO]NFLOW DAT A/16HO 1. BOTTOM /IBHO UINL=, INOUT 57
llPEl'.4,7H VINL=,lPEll.4,7H W I NL = , l PE l l . 4,7H PINL=,lPEll.4, INCUT 58
28H (HINL=,lF 11.4.10H TEMP!NL=,lPEll.4/18H0 UINR=, INOUT 59
3tPEll.4,7H VINR=,lPEll.4,7H WINR=,lP[ll.4,7H PINR=,lPEll.4, INOUT 60
48H THINR=,lPE!!.4.10H TEMPINR=,lPEll.4/14HO 2. LEFT/8x, INOUT 61
510H UIN8=,lPEll.4,7H VIN 8=,lPEll.4,7H WINB=,lPEll.4, INOUT 62
67H PIN 8=,lPEll.4,8H THIN 8=,lFEll.4.10H TEMPINP=,lPEll.4/ INQUT 63
7!8HO UINT=,lPEll.4,7H VINT=,lPEll.4,7H WINT=,lPEll.*, INDUT 64
87H PINT =,lPEll.4,8H THINT=,1PEll.4,lCH TEMPINT=,lPEll.4) INOUT 65

280 FORMAT (OH0 CONTROL /35HL 1. DUMP AND PESTART, ITD=,13 INCUT 66
17H NTD=,13,9H NSCMP=,13,9H NF[LE=,13,9 NNC"P=,13) !NOUT 67

290 FORMAT ( 34HO 2. TIME AND CYCLE T5 TART =,lFEll.4,9H T5iGP= INOUT r8
IIPEll.4,6H DT=,lPEll.4,9H CYCLE =,lPEll.4) INQUT 69

300 FORMAT (42HO 3. PRINTING AND PLOTTING, LPR=,13,7H TPF= INGUT 70
llPEll.4,6H TPL=,lPEll.4,9H TPLD=,lPEll.9) INCUT 71

310 FCRMA T (9H1C ASE NO. 13,13H CP T I ME = , F R . ' INOUT 7P
315 FORMAT (55HO 4 CONTOUR PLOT FLAGS POP RLP TH INDUT 73

196H P TG TL T5 IG !L G K,//[14X, INOUT 7%
214HlJPtOT FCR K =,12,wx,ll!61) INOUT 75

320 FORMAT ( 14x ,14HIKPLOT FOR J =,12.4X,ll!6) INOUT 76
325 FORMAT ( IHO,13X.2CHPRINT LIMI TS Il=,13.5H 12=,13.5H J1=,13, INQUT 77

ISH J2=,13,5H Kl=,13,5H K2=,131 INGUT 78
330 FORM A T I 14 < ,14HJKPLOT FCR I =,!2,4V,lll61 INOJT 79

END FF!>Cr 193

e z = = = = = = == = = s = = //' . = _ = = _ - - -
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SLF# CUT it.E ASURF S KFlxCC 144
* CALL GCOMI KFIXCC 145
* CALL GCCMP kF]XCC 146
C KFlxCC 147
C C AL CUL A T E INTERFACIAL SURFALE AREA PER UNIT Of M l / iURE VOL UME KFIXCC 148
C KFlxCC 149

RETLRN KFIXCC 150
END KFIXCC 151

= = = = = 3 m a e a = = m = = ,//// = a e 3 m a a a = = = 3 = = =

LUBHOUTINE GORr KFlxCC 152
* CALL GCOMI KFIXCC 153
* CALL GCOM2 kFIXCC 154
C KFIXCC 155
C KFIXCC 156
C LE T S VE L OC 1 T Y BOUNNR Y CONDITIONS --- REFLECTS CELL CENTER QUAN! T IES KF I XCC 157
C KFIXCC 158

CALL START (l) THREED 4

CO 300 K=kS.KL THREEu 5
IJ=lJ+1NCK THREED 6
DO 300 J=JS.JL THREED 7
IJ=lJ*lNCJ THREED 8
DO 300 !=lS.lL THREED 9
IJ=lJ+1 THREED 10

C SKIP IF NOT A FLUlO CELL KFIXCC 162
IF(FL(lJ).NE.1) GO TO 200 KFIXCC 163
CALL INDEX KFIXCC 164

C CHECK CELLS ON RIGHT AND TOP KFIXCC 165
NF LR = F L ( I PJ ) KFIXCC 166
M L T R = F L ( t PJP ) KFIXCC 167
NFLT=FL(1,'1 KF1XCC 168
IF(NFLR EU.9:0]TO10 KFIXCC 169
7(NFLT.EO.4sGOTO20 KFIXCC 170

G01030 VFIXCC !71
C KFIXCC 172
C CONTINUOUS OUTFLOW ON THE RIGHT kFIXCC 173
C KFIXCC 174

10 CCNTINUE KFIXCU 175
N1=IJ KFIXCC 176
N2=IPJ KFlXCC 177
00 15 N=1.NVAR KFIXCC 178
IFLN.EQ.!FL) GO TO 15 KFIXCC 179
L=(N-1)*INCN ', HRE E D 11
A9 ETA (N2+L>=ABETAINI+Li KFlXCC 181

15 CONTINUE KFIXCC 182
IF(NFLTR.GE.4) VGIN2)=VGIN1) PERM 1277 3
IFINFLTR.GE.4) VLIN2)=VL(N1) PERM 1277 4
UL(N2>=((Rt1+1)+R(1))*R0(I)'UL(Ni)-Rt1+1)*RBt1-1)'UL(N1-1)) PERM 1277 5

1 *RR8(1+1)/R(1) PERM 1277 6
UGIN2)=((RtI+1)+R(l11*RBII)'UGtN11-R(1+11*RBt?-)i'UGtN1-1)1 PERM 1277 7

1 *RRB(1+11/R(I) PERM 1277 8
IPKP=lJ+1+182XJ82 THREED 12
IFIFL(lFKP).GE.9) WGtN2)=WGtNI) THREED 13

-
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IF (FL I IPvP l .GE .4 ) WL1N2)=WLINI) T>44fD 19
IF(t#LT.NE.4) GO TO 30 if *CC 18?

c C *rl*CC lhR
C CONT INUOUS OUTF LCW CN THE TOP kF1*CC IW
C kI ! CC 100

20 CONTINUE *F1,cr isl
I NI=lJ *FliLC 1%'
"

N2=1JP WF1>CC 195
DO 25 N=1,NVAR kFI)CC 1%
IF (N.EG. IFL i GO TO 25 KF!>CC 195
L=(N-Il'iNCN T t d> E F D 15
ABETA(N2+L1=ABETAINI*L) >F!WCC 197

25 CONTINUE kFIaCC IOR
IF(t/LTR.GE.4) UGIN21=UGINI) If D*1: ?7 / 9
If I PEL TR.GE .4 ) UL(N21=UL(NII PER5i2 77 10
VGIN21=2.'VGtNIl-VGIN1-lB21 *FiaCt (01
VLIN21 2.'VLnN11-VL(N1-iB2) kFl)CC JC2
JPVP=1J+102+IB2XJO2 Itd E LD 16
IF(FL(JPKP).GE.4) WGtN2)=WGtN1) T Id;[ E D , 'l

IF(FL(JPKP1.GE.4) WL(N2)=WLINI) THREFD la
30 GOTO(60,35,45,60,60)NFLR kFirCC J03
35 00TO(60,40,40,60,60)t#LTR kFlxCC JC9

C kF!*CC JOS
C F REE SLIP WALL ON THE RIGHT kFIACC PC6
C >FlxCC 207

40 VG!!PJ)=VGilJ) kF!ACC 2CH
VL(IPJi=VL(lJ) VFIyCC P0 ~4
WG(IPJ)=WGtiJ) T HRE E D 19
WL ( I PJ ) = WL ( I J ) THREED ?O
GOT060 vFlyCC 210

% GO TO(60.50,50,60,601 NF L TR FFI)CC 211
C kFl*CC 212
C NO SLIP WALL ON THE RIGHT FFIACC 215
C k F laCC 2l9

53 VG(IPJ)=-VG(IJ) if!)CF dl5
VL(IPJ)=-VL(lJ) VFIXCC 216
WGtIPJ)=-WG(!JI T HF. E E D ?;
WL(IPJ)=-WL(lJ) T HFE E D 22

60 00TO(90,65,75,90,90)t#Li >F1xCC 217
.

65 00TO(90,70,70,90,90 lNFLTR yrixCC 218
C kFlxCC 219
C FREE SLIP WALL A90VE VFIXCC 220
C KFI)CC 221

70 UG(lJP)=UGilJ) kFliCC 222
UL(IJP)=UL(IJ) VFlXCC 223
W!. ( I JP ) = WL(lJ) THWEED 23
WG(!JPl= WG(lJ) THbEED 29
00T090 kFl>CC 224

75 GOTO(90.80,80,90.90)NrLTR vF[yCC 225
L vfl >CC 226
C t'O SLIP WALL ABOVE kFIpCC 2c7
C VFIXCC 220

80 UGilJP)=-UG(lJ) VF]rCC 229
UL ( I JP ' = - UL ( I J ) KF1XCC 230
WGIIJP)=-WG(IJ) TH9E E D Eb
WL i ! JP ) = - WL ( l J 1 THREEn e F,

90 CONTINUE VFlxCC 231
100 NtLL=FL(!MJ) kF13CC g32
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NFLTL=FLIIMJP) KFlXCC 233
GO TO ( 130.105. ! ! 5,130,130 ) ,NF LL KFIXCC 239

105 00 TO (130,llu,110,!30,130),t''LTL KFIXCC 235
C KFlxCC 236
C FPEE SLIP WALL ON THE LEFT VFIXCC 237
C kFIXCC 230

110 VGIIMJi=VG(IJi KFIXCC 239
VL ( ! MJ i = VL ( ! J i KFl>CC 290
WG(IMJ)* WGt!Ji THREED 27
WL(IMJ)* WLilJ) THREED 28
GO TO 130 KFIXCC 291

115 GO TO (130,120.120,130,130),NFLTL KFIXCC 292
C kFIXCC 293
C NO SLIP WALL UN THE LEFT KFIXCC 299
C kFIXCC 295

120 VG(IMJ)=-VG(lJ) KFIXCC 296
VL t l MJ ) = -VL ( ! J I KFIXC 291
WGIIMJ)=-WG(lJ) THREED 29
WL(IMJi=-WL(lJ) THREED 30

130 NF L6= F L ( l JM) KFIXCC 290
NFLOR=FL(IPJMi KFIXCC 299
GO TO (200,135,195,200,2001,NrLB KFIXCC 250

135 GO TO ( 20 0,19 0,19 0.200,20 0 ) , NF L BR kFIACC 251
C KFIXCC 252
C FREE SL IP WALL BELOW KFIXCC 253
C KFIXCC 254

190 UG(lJM)=UG(lJ) KFIXCC 255
UL(lJM)=UL(IJ) KFIXCC 256
WG(IJM)= WG(lJI THREED 31
WL(lJM)= WL,1Ji THREED 32
GO TO 200 KFIXCC 257

195 GO TO (200,lEl.150,200,2001,NFLOR VFIXCC 258
C kFIXCC 259
C NO SLIP WALL BELOW KFIXCC 260
C KFlxCC 261

150 UG(!JMl=-UGt!Ji KFlxCC 262
UL(!JMl=-ULl!JI KFIXCC 263
WG(lJM)=-WG(lJi THREED 33
WLiluMl=-WL(IJ) THREED 34

200 CONTINUf KFIXCC 264
PF L A = F L ( . THPEED 35
NFLAR=FLI ; , r e' ) THREED 36
IF(NFLA.LT.!) NFLA=1 THPEED 37
IFlNFLAR,LT.!) NrLAR=1 THREED 38
GO TO (225,205,215,225,225),NFLA THREED 39

2U5 00 TO (225,210,210,225,225' NFLAR T HF< E E D 90
C THPEED 91
C FREE SLIP WALL AFT THREED 92
C ThREED u3

210 kO(lkP)=VGtlJi THPEED 99

kL(IKP)=VL(l THREED 95
UGIIKP)=UG THRCED 46
UL ( l b P ) = UL ( i . THREED 97
GO TC 225 THPFED 98

215 CO TO ( 225, P20,2 ?' ,225,2251.NFL AR THPEED 49J

C THPEED 50
C NO SLIP WALL AFT THREED St
C THPEED 52
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THREED 53220 VG(IXP)=-VG(lJ)
VL(lKP)=-VL(lJ) THREED 59

UL(IKP)=-UL(lJ) THREED 55

UGilKP)=-UGt!J) THREED 56

225 NFLF=FL(IKM) THRErD 57

NFLFR=FL(IPKM) THREED 58

IFINFLF.LT.11 NFLF=1 THREED 59

IF(NFLFR.LT.1) NFLFR=1 THREED 60

GO TO(250,230,290,250,250),NFLF THREE0 61

230 GO TO (250,235,235.250,250),NFLFR THREED 62
THREED 63C

C FREE SLIP WALL FORE THREED 69
THREED 65

C

235 VGilKM)=VGi!J) THREED 66

VL(IKM)=VLI!J) THREED 67
THREED 68UGt!KM)=UGt!J)

UL(IKM)=UL(IJ) THREED 69

GO TO 25'O THREED 70

290 GO TO (250,2%5,295,250,250),NFLFR THREED 71

C THREED 72

C NO SLIP WALL FORE THREED 73

C THREED 79

295 VGilKM)=-VG(lJ) THREED 75

VL(IKM)=-VL(IJ) THREED 76

UG(IKM)=-UG(IJ) THREED 77

UL(IKM)=-UL(IJ) THREED 78

250 CONTINUE THREFD 73

300 CONTINUE THREED 80

RETURN KFIXCC 265
END KFIXCC 266

J

=============== ///// = = = = = = = = = = = = = ==

SUBROUTINE BETAS KFIXCC 267
* CALL GCOMI KFIXCC 268

* CALL GCOM2 KFIXCC 269
DATA EPSG, EPSL / .00001, .00001 / KFlxCC 270
DIMENSION CS(7) THREED 81

C kFl>CC 272
C C ALCUL ATES REC T PROC AL DERIVAT IVES OF D WRT P A6 ETA (!J), FCR KFIXCC 273
C ITERATION KFlXCC 274
C KFIXCC 275

C AL'_ ST ART ( 1 ) THREED GE

00 10 K=KS KL THREED 83
IJ=IJ+1NCK THPEED 89

DO 10 J=JS.JL TWREED 85
IJ=lJ+1NCJ THREED 8E

DO 10 !=IS.lL THREED 87

IJ=lJ+1 THPEED 88
IFIFL(IJ).NE.1) GO TO 10 VFIXCC 279
CALL INDEXA KilxCC 280

RAGS =ROG(lJ)/P(!J1 PERM 1277 11

RIGHT=1. (F1)CC E81

LEFT=1. T!xCC 282
TCP=1. /F l #CC 28?

|
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BOT =1. KFIXCC 289
AFT =1. THREED 89
FORE =1. THREED 90
NF L R=iL ( I PJ ) KFIXCC 285
NFLL=FLtIMJ) KFIXCC 286
NF L T =FL ( l JP ) KFIXCC 287
NF L8 r F L ( I JM ) Kr IXCC 288
NFLA=FL(IKP) THREED 91
IF (GL A.EO.0) NFuAal THREED 92
NFLF=FL(IKM) THREED 93
IF(NFLF.EO.0) NFLF=l THREED 99
GO TO (2,1,1,2 i NFLR KFIXCC 289

1 RIGHT=0. KFIVCC 290
2 GO TO ( 4,3,3,4, ? ! V'L , KFlxCC 291
3 LEF T = 0. KFlxCC 292
4 GO TO . E, . 5 . 5 , 9 , 5 ) NF kFIXCC 293
5 TvP=0. KFIXCC 299
6 GO TO (9 7,7,8,', 3 KFivrC 295s

7 BOT =0. KF . ,mC 2S6
8 GO TO fl3.it li .NFLA THREE9 95'

11 AFT =0. THREED 96
13 GO TO (.7,' 1 ''.!', 'JF! F THREED 97
15 FORE =0. THREED 98
17 IFt1HCF(IJ).EG.: s GO TO 9 THREED 99

CONV f ! J ) = EF ;G * .L.- ( W ) :F I XCC 298
RBETA=TH(IJ)* RAGS +0.5*(DTOoZ'DTCDZ*(tTH(IJ)+THtlJT))*TCP+ KFIXCC 299

1(TH(IJ)+THfIJB))* BOT)+DTCRDR(!1*Df0DR*(RBII)*lTH(lJ)+TH(lJR))* KFIXCC 300
2RIGHT+RB(I-1)*(TH(IJ)+TH(IJL))*LEFT)) KFIXCC 301
3+0.5*((TH(!J)+THt!JA))* AFT +(TH(IJ)+TH(lJF))* FORE)*DICRDPHt!)**2 THREED 100
ABETAtlJ)=1./PBETA KFIXCC 302
GOTO10 KFIXCC 303

9 CONV(!J)=EPSL*RLP(lJ) KFIXCC 30'+
CSil)=RL(lJ)*TH(IJ) KFIXCC 305
CS(2)=0. KFlXCC 306
IF(TOP.LT.O.5) GO TO 12 KF IXCC 307
CS(2)=1.+CSII)*(THfIJ)+THtIJT))/(RGP(IJi+RGP(IJT1+DT*fKDRAOL.J)+ KFIXCC 308
IKDRAG(IJT))) KFIXCC 309

12 CS(3)=0. KF l (CC 310
IF(BOT.LT.O.5) GO TO 14 KF;XCC 311
CS ( 3 ) = 1. 0 +CS( l > * ( TH( l J) + TH( IJB) ) / (ROP ( IJ) + ROP ( I JB ) +DT * ( KDRAG( l J) + KFIXCC 312
1 KDRAG(lJ8))) KFiXCC 313

14 CS(9)=0. KFIXCC 319
IFIRIGHT.LT.0.5: GO TO 16 KFIXCC 315
CS(9)=RB(!)*(1.+CS(l)*(TH(lJ)+TH(IJR))/(RGP(IJ)+RGP(IJR)+DT* KFIXCC 316

1(KDRAGt!J)+KDRAG(IJRI))) VFIXCC 317
16 CS(5)=0. KFIXCC 318

IFILEFT.LT.O.51 GO TO 18 KFIXCC 319
CS(5)=RB(I-1)*(1.+CS(l)*(TH(IJ)+TH(IJL))/(ROP (IJ)+ ROP (IJL)+ KFIXCC 320

1 DT*(KDRAG(!J)+KDRAG(IJL)))) KFIXCC 321
10 CS(6)=0. THREED 101

IF(AFT.LT.0.5) GO TO 20 THREED 102
CS(6)=1.+CS(l)*(TH(!J)+THl!JA1)/(ROP (IJ)+RGPfiJA)+DT*(KDRAGilJ)+ THREED 103

1 KORAG(IJA))) THREED 109
20 CS(7)=0. THREED 105

IF(FORE.LT.O.5) GO TO 22 THREED 106
CS(7)=1.+CS(ll*(THt!J)+THt!JF))/(ROP (IJ)+ ROP (IJF)+DT*(KDRAG(IJ)+ THREED 107
i ADRAG(IJF))) THREED 108

22 RBETA=(1.-TH(!J))*RALS+CSil)* RAGS /RCG(!J)+(DTODZ**2)*(CS(2)+CS(31) THREED 109

"
521 226



I +DTORDR(1)*DTCDR*tCS(41+CS(5))+(DTCRDPH(1)*'2)*(CSI6)+CS(7)) THREED .10
ABETAtlJ)=1./RBETA KFlXCC 329

10 CONTINUE KFIXCC 325

RETURN KFIXCC 326

END KFlxCC 327

= = = = ======== = = = ///// ====== = '===== ==

SUBROUTINE BOIL KFIXCC 328

* CALL GCOM1 KFIXCC 329

* CALL GCOM2 KFIXCC 330

C KFIXCC 331

C CALCULATE BOLLING RATE KFlxCC 332

C KFIXCC 333

RETURN KFIXCC 339

END KFlXCC 335

= = = = ///// = = = = = = = = = == ===== = = = =====

SUBROUTINE CNPLOT(KKK,JSP) FILM i

* CALL GCOM1 FILM 2
* CALL GCOM2 FILM 3

C K=0 CONVERI GRID,K=1 PLOTS GRID K=2 CONVERTS AND PLOTS CONTOUR KFIXCC 339
DIMENSION CON (ll),KFLO(16),KOB(4,20),XY(2) YX(2) KFIXCC 340
DIMENSION IXY(4),XYZ(4) KFIXCC 341
DATA (IXY(1),1=1,4) / 100,900,100,900 / KFIXCC 342
KK=KKK+1 FILM 2
GO TO (10,100,290.100),KK KFIXCC 344

10 lYB=916 KFIXCC 345
XL=0. KFlXCC 346
XR=18'OR KFIXCC 347
YT=J8'DZ KFIXCC 348
YO=b. KFIXCC 349
IF (XR.LE.1.13556*YT) GO TO 20 KFIXCC 350
IXL=0 KFIXCC 351
IXR=1022 KFIXCC 352
LYT =916-YT*1022/XR KFIXCC 353
GO TO 3C KFIXCC 354

20 X=XR*450/YT KFl>CC 355
IXL=511-X KFIXCC 356
IXR=511+X KFIXCC 357
LYT =16 KFlxCC 358

C CONVERTS GRID TO 4020 COORDINATES---K=0 KFIXCC 359
30 CONTINUE KFIXCC 360

DO 50 J=1,16 KFIXCC 361

IF(J.LE.4) GO TO 90 KFIXCC 362
IF(J.GE.9.ANO.J.LE.12) GO TO 40 KFIXCC 363
CALL CONVRT (FLO(J),KFLOIJ),YB,YT,1YB,1YT) KFIXCC 364
GO TO 50 KFlXCC 365

40 CALL CONVRT (FLO(J),KFLO(J),XL,XR,1XL,1XR) KFIXCC 366
50 CONTINUE KFIXCC 367

IF (NO.LE.0) RETURN KFIXCC 368
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DO 90 N=1,NO KFIXCC 369
DO 60 J=1,2 KFIXCC 3 70

60 CALL CCNVRT (08(J,N),KCB(J,N),XL,XR,1XL,1XR) KFIXCC 371
00 70 J=3,4 KFIXCC 372

70 CALL CONVRT (OD(J,N),K08(J,N),YB,YT,1Y8,1YT) KFIXCC 373
90 CONTINUE KFIXCC 374

PETUPN KFIXCC 375
C PLOTS GRID USING CRV---K=1 KFIXCC 376

100 CONTINUE KFIXCC 377
CALL ADV (1) KFIXCC 378
NGR=0 KFIXCC 379
IF (LPR.LE.0) GO TO 110 KFIXCC 380
CALL LINCNT (60) KFIXCC 381
WRITE (12,850) JNM,NAME, TIME, CYCLE KFlXCC 382
DANGLE =DPH'(FLOAT (K)-1.5) FILM 3

WRITE (12,870) DANGLE FILM 4

110 CONTINUE KFIXCC 383
GO TO (280.!!5,290,332),KK KFIXCC 384

!!5 CONTINUE KFlxCC 385
PTE=DPH'(FLOAT (K)-1.5) FILM 5
IF (FLO(2).LE.FLO(1)) GO TO 130 KFIXCC 386
CALL DRV(!XL,1YB,KFLO(ll,1YB) KFIXCC 387
IF(PTE.LT.FLOAtt).OR.PTE.GT.FLOA(2)) CALL DRVtKFLO(1),1YB, FILM 6

i KFLO(2),1YB) FILM 7
IF (FLO(3).LE.FLO(2)) GO TO 120 KFIXCC 388
C ALL DRV t KFLO( 2) ,1 YB ,KFLO( 3 ) ,1 Y8 ) KFlxCC 389
IF(PTE.LT.FLOA(3).OR.PTE.GT.FLOA(4)) CALL DRVtKFLO(3 ,1YO. FILM 8

1 KILO (4),1YB) FILM 9
CALL DRVtKFLO(4),1YB,1XR,1YB) KFIXCC 390
00 TO 140 KFIXCC 391

120 CALL DRV(KFLC(21 !YB,lxR,1YB) VFIXCC 392
GO TO 140 KFIXCC 393

130 CALL DRV(IXL,1YB,1XR,1YB) KFIXCC 394
140 IF (FLO(6).LE.FLO(51) GO TO 160 KFIXCC 395

CALL DRVIlXL,1YB,1XL,KFLO(5)) KFIXCC 396
IF(PTE.LT. FLOAT 5).OR.PTE.GT.FLOA(6)) CALL DRV(l>L,KFLO(5), FILM 10

1 lxL,KFl0(61) FILM 11

IF (FLO(7).LE.FLO(61) GO TO 150 KFIXCC 397
C AL L DRV ( ! XL ,KFL0 t 6 ) ,1 XL ,KF LO(7 ) ) KFIXCC 398
IF(PTE.LT.FLOA(7).OR.PTE.GT.FLOA(81) CALL DRV(IXL,KFLO(7), FILM 12

1 IXL,KFL0t81) FILM 13
CALL DRV(IXL KFLOl8),1XL,1YT) KFIXCC 399
GO TO 170 KFlyCC 400

150 CALL DRV(IXL,KFL0f61,1XL,1YT) KFIXCC 401
GO TO 170 KFIXCC 402

160 CALL CRVtlXL,1YB,1XL,1YT) KFIXCC 403
170 IF (FLO(101.LE.FLO(9)) 00 TO 190 KFIXCC 404

CALL CRV(IXL,1YT KFLO(9),1YT) KFIXCC 405
IF(PTE.LT.FLOAl9).OR.PTE.GT.FLOA(101) CALL DRV(KFLO(9),IYT, FILM 14

1 KFLO(10) !YT) FILM 15
IF (FLO(ll).LE. FLU (101) GO TO 180 KFIXCC 406
C ALL DRV i kFLO ( 10 ) ,1 Y T KFLO ( 11 ) ,1 Y T ) KFIXCC 407
] F ( P TE .L T .FLO A ( I I ) .OR .PTE . GT .FLO A ( 12 ) ) CALL ORVIKFLO(ll),1YT, FILM 16

1 KFL0fl2),IYT) FILM 17
CALL DRVIKFLO(12),1YT,1XR,!YT) KFIXCC 408
GO TO 200 KFlxCC 409

100 CALL DRVigrtot1g),[yt,txp,1yy, KFlXCC 410
GO TO 200 KFlXCC 411
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190 CALL ORVi!XL,1YT,IXR,1YT) KFIXCC 412
200 IF(FLO(14).LE.FLO(13)) GO TO 206 KFIXCC 413

CALL DRV(IXR,1YB,!XR,KFLO(131) KFIXCC 414
IF(PTE.LT.FLOA(13).OR.PTE.GT.FLOA(14)) CALL DRV(IXR,KFLO(13), FILM 18

1 IXR,KFLO(141) FILM 19

IrifLO(15).LE.FLO(14)) GO TO 204 KFlXCC 415
CALL DRV(lXR.,GLO(14),1XR,KFLO(15)) KFIXCC 416
IF(PTE.LT.FLOA(15).OR.PTE.GT.FLOAtl61) CALL DRV(IXR KFLO(15), FILM 20

1 IXR KFLO(16)) FILM 21
CALL DRVi!XR,KFLO(16),1XR IYT) KFIXCC 417
GO TO 208 KFIXCC 418

209 CALL DRV(IXR KFLO(14),1XR,1YT) KFIXCC 419
GO TO 208 KFIXCC 420

206 CALL DRV(!XR,1YB,1XR,1YT) KFIXCC 421
208 CONTINUE KFIXCC 422

IF (NO.LE.0) RETURN KFIXCC 423
DO 270 N=1,NO KFIXCC 424
KXI=KO9(1,N) KFlXCC- 4c5#

MX2-KOO(2,N) AFixCC 9eb;
*

KYl=KOB(3,N) KFlXCC 427
KY2=KOB(4,N) KFIXCC 428
IF(PTE.LT.08(5,N).OR.PTE.GT.OB(6,N)) GO TO 270 FILM 22
CALL DRV (KXI,KYl,KXI.KY2) KFIXCC 429
CALL DRV (KXI,KY2,KX2,KY2) KFlXCC 430

210 CALL DRV (KXI,KYl,KX2,KYl) KFlXCC 431
CALL DRV (KX2,KYl,KX2,KYP) KFIXCC 432

270 CONTINUE KFIXCC 433
IF (NGR.EO.11 GO TO 280 KFIXCC 434
NGR=1 KFIXCC 435
GO TO 110 KFIXCC 436

280 CONTINUE KFIXCC 437
RETURN KFIXCC 438

290 CONTINUE KFIXCC 439
XS=XL+DR/2. KFIXCC 440
YS=YB+DZ/2. KFIXCC 441
DO 300 J=2 JBI KFIXCC 44d
DO 300 !=2.181 KFIXCC 443
IF(FL(1,J.K).NE.1) GO TO 300 FILM 23
QMN=QMX*CQ(1,J K) FILM 24
GO TO 310 KFlyCC 446

300 CONTINUE KFIXCC 447
310 CONTINUE KFIXCC 448

00 320 J=2,JBI KFIXCC 449
DO 320 !=2,181 KFIXCC 450
IF(FL(!,J.K).GT.I.AND.FL;l,J.K).LT.9) GO TO 320 FILM 25

C CALCULATES -5 PACING BETWEEN CONTOUR LINES (DQ)-MAX.CQ (CMX)-MIN.CQ KFIXCC 452
IF(CQ(i,J,K).LT.QMN) QMN=CQ(1,J,K) FILM 26
IF(CQ(i.J.K).GT.QMX1 QMX=CQtl J,K) FILM 27

320 CONT INUE KFIXCC 455
DQ=(QMX-QMN)/10. XFIXCC 456
SUM =QMN KFIXCC 457
CC=0. KFIXCC 458
MINQ=2 KFIXCC 459
DO 330 !=1,11 KF!XCC 460
CON (I)= SUM +(!-1)*DQ KFIXCC 46!
IF (CC.GT.0.) GO TO 330 KFlxCC 462
IF (CON (1).LE.CMN) GO TO ?30 KFIXCC 463
CC=1. KFlxCC 469
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MlNQ=1 KFIXCC 465
330 CONTINUC KFlACC 466

IF (LPR.LE.01 GO TO 480 KFIXCC 467
332 CONTINUE KFIXCC 468

CALL LINCNTtGil KFIXCC L* 69

GO 10 (335,340,345,350.355,360,365,370,375,380,385),JSP KFIXCC 470
335 WRITE (12,720) KFIXCC 471

GO TO 470 KFIXCC 472
340 WPiTE (12,725) KFIXCC 473

00 TO 470 KFIXCC 4 7'+
345 WrlTE (12,730) KFIXCC 475s

GO TO 470 KFIXCC 476
350 WRITE (12,735) KFIXCC 477

GO TO 470 KFIXCC 478
355 WRITE (12,7401 KFIXCC 479

GO TO 470 KFIXCC 480
360 WRITE (12.745) KFIXCC 481

00.TO 470 KFIXCC 482
3E5 !!P!!E !12,75C: KFiACC 963

GO TO 470 KFIXCC 484
370 WRITE (12.755) KFIXCC 485

GO TO 470 KFIXCC 486
375 WRITE (12,760) KFIXCC 487

GO TO 470 KFIXCC 488
380 WRITE (12,7651 KF!XCC i+89

GO TG 470 KFIXCC 400
385 WRITE ( 12, /70 ) KFIXCC 491
470 CONTINUE KFIXCC Lg g2

GO TO (280,280.475,800),KK KFIXCC 493
475 CONTINUE KFIXCC 494

CALL LINCNT (59) KFIXCC 495
WRITE (12,86LICMX,CMN CON (10), CON (MINO).00 KrIXCC L+ 96

480 DO 710 J=2,JB KFIXCC 497
YO=YS+(J-d)'DZ Kr!XCC 498
DO 700 !=2,18 KFIXCC 499
XD=XS+(I-2)'OR KFIXCC 500

C BYPASSES OBSTACLE KFIXCC 501
L 12 = L 13 =L 24 = L 34 = 0. KFlxCC 502
I F I FL ( 1, J , K ) . GT . I . AND . FL ( I , J , N ) . L T . 4 ) L12=L13=1 FILM 28
IF(FL(l+1,J.K3.GT.I.AND.FL(1+1.J,K).LT.4) L12=L24=: FILM 29
I F ( FL f l , J + 1,K ) . GT . I . AND . FL ( 1, J + 1, K ) . L T 4 ) L13=L34=1 F IL M 30
IF(FL(I*l,J+1,K).GT.I.ANO.FL(!+1,J+1,K).LT.4) L24=L34=* FILM 31
00 690 N=2.10 KFIXCC 507

C IF CON.GT.CQ SETS KN=1----IF CON.LE.C0 SETS KN=0 KFIXCC 508
M=12-N KFIXCC 509
Kl=K2=K3=K4=1 KFl(CC 510
IF(CON (M).LE.CQtl,J,K)) Kl=0 FILM 32
IFICON(MI.LE.C0(!+1,J.K)) K2=0 FILM 33
IF(CG1(M).LE.C0(I.J+1,K)) K3=0 FILM 34
IF (CON.M) .LE .CQ( 1 + 1 J+ 1,K ) ) K4=0 FILM 35
IF (Kl*K2*K3*K4.NE.0) GO TO 690 KFIXCC 515
IF ((Kl+K2+K3+K4).NE.0) GO TO 610 KFIXCC 516
GO TO 690 KFlxCC 517

C FINDS TWO INTERSECTION PolNTS OF FOUR CELL REGION KFIXCC 518
610 IC=0 KFIXCC 519

IF ((Kl+.3).NE.1) 00 TO 620 KFIXCC 520
IF (L13.EQ.~' GO TO 620 KF1XCC 521
OX=0. KFIXCC 522
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!!!=1 AF:XCC 523
IC=lC+l KFlxCC 524
ASSIGN 620 TO KR1 (FlxCC 525

GO TO 660 KFIXCC 526

620 IF ((Kl+K2).NE.li GO TO 630 KFIXCC 527
IF (L12.EO.1) GO TO 630 KFl>CC 528
OY=0. kFlxCC 529

JJi=J KFIXCC 530
IC=lC+l KFIXCC 531
ASSIGN 630 TO KR1 kFlxCC 532
GO TO 670 KFlxCC 533

630 IF ((K2+K4) NE.1) GO TC 640 KFlXCC 539
IF (L24.EO.1) GO TO 640 KFlxCC 535
DX=DR KFlxCC 535
Ill=l+1 KFIXCC 537
IC=lC+1 KFlxCC 538,,, ,

8 5 F'
~

,
' ASSIGN 640 TO KR) ag

,
KFIXCC 539

,

GO TO 660 KFlxCC 590
640 if f(KT+v41 NF !n GO TO 650 KF!XCC Sy1

4 IF ( L 34. EQ .1 ) GO TO 650 KFIXCC 542
DY=DZ KFIXCC 593
JJ1=J+1 KFIXCC 594
IC=lC+l KFlXCC 545
ASSIGN 650 TO KRI KFIXCC 546
GO TO 670 KFIXCC 547

650 GO TO 690 KFIXCC d48
660 XY(IC)=XD+DX KFIXCC 549

YX(IC)=YD+DZ*((CON (M)-CC(lil.J.K))/(CQ(!!!,J+1,K)-FJti!1.J.K))) FILM 36
IF (IC.EO.2) GO TO 680 KFIXCC 551
GO TO KR1 KFlxCC 552

670 YX(IC)=YD+DY KFIXCC 553
XYt!C)=XD+DR*((CON (M)-CQll JJ1,K))/(CC(l+1,JJ1,K)-CQtl,JJ1,K,1) FILM 37
IF (IC.EO.2) GO TO 680 KFlxCC 555
GO TO KR1 KFIXCC 556

C CONVERTS AND PLOTS CONTOURS FOR FOUR REAL CELLS----K=2 VFIXCC 557
600 CALL CONVRT (XYt!),1XI,XL,XR,1XL,1XR) KFIXCC 558

CALL CONVRT (XYt2),lx2,XL,XR,1XL,1XR) KFlxCC 559
CALL CONVRT (YX(1),1Yl,YB,YT,1Y8,1YT) KFIXCC 560
CALL CONVPT (YX(2),1Y2,YB,YT,1YB,1YT) KFIXCC 561
IF (M.EO.10) CALL PLT (IX1,1Yl.24) KFIXCC 562
IF (M.EO.MINQ) CALL PLT (IXI,1Y1,35) KFIXCC 563
CALL DRV (IX1,1Yl.!X2.lY2) KFlXCC 564
IC=0 KFIXCC 565
GO TO KRt KFIXCC 566

690 CONTINUE KFlyCC 567
700 CONTINUE KFIXCC 568
710 CONTINUE KFIXCC 569
000 RETURN FILM 38

C .<F I X C C 587
720 FORMAT (4X,* GAS MACROSCOPIC DENSITY *) KFIXCC 588
725 FORMAT (9X,* LIQUID MACROSCOPIC DENSITY *) Ac!XCC 589
730 FORMAT (4X *VOlD FRACTION *; KFlXCC 590
735 FORMAT (4X,* PRESSURE *) KFlxCC 59'
740 FORMAT (4X,' GAS TEMPERATURE *) KFIXCC 592
745 FORMAT (4X,* LIQUID TEMPERATURE *) KFIXCC 593
750 FORMAT (4X,* SATURATION TEMPERATURL*) KFIXCC 599
755 FORMAT (4X,* GAS INTERNAL ENEGGY') KFIXCC 595
760 FORMAT (4X,* LIQUID INTER,JAt ENERGY *) KFlXCC 596
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765 FORMAT (4X,* MASS EXCHANGE RATE *) KFIXCC 597
770 FORMAT (4X,* MOMENTUM EXCHANGE RATE *) KFIXCC 598
850 FORMAT (4X,A10,2X,10A8* T=*1PE12.5* CYCLE =*l5) KFIXCC 599
860 FORMAT (4X,*0MX=*1PE12.4,* CMN=*,lPE12.4,* MAX. CON.LINE=*, KFIXCC 600

1IPE12.4,* MIN. CON.LINE=*,lPE12.4,* INTERVAL =*1PE12.4) KFIXCC 601
870 FCRMATf40X.25HAZlMUTHAL ANGLE (DEPTH) =,lr-- .5) FILM 39

END KFIXCC 602

= = . = = = = = = = = = = = = f/fff = = = = = , = == ======

SUBROUTINE CNPLTIK FILM 90
* CALL GCOM1 FILM 41
* CALL GCOM2 FILM 92

DIMENSION CONI 1I),XY(2),YX(2) FILM 43
DIMENSION CS(10) JX(20) JY(20) FILM 94

C FILM 45
C PLOT CONTOURS AT CONSTANT VALLES OF J FILM 96
C FILM 47
C FILM 48

00 1000 MM=1,5 FILM 99
J=lKPLOT(1,MM) FILM 50
IF(J.EO.0) GO TO 1000 FILM 51

C PLOT ONLY THOSE SPECIFIED FILM 52
C FILM 53

00 90G L=l it FILM 54
IF(IKPLOT(1+L.MM).EO.0) GO TO 900 FILM 55
IFLITC.EO.01 GO TO 50 FILM 56

C FILM 57
C GENERATE GRIL FOR CYLINDRICAL IKPLOT FILM 58
C FILM 59

IFILPR.LE.0) GO TO 10 FILM 60
CALL ADV(1) FILM 61
CALL LINCNT(60) FILM 62
WRITE (12,850) JNM,NAME. TIME, CYCLE FILM 63

10 CONTINUE FILM 64
HE I GHT =DZ * ( FLO A T ( J ) - 1. 5 ) FILM 65
XR=RB(181) cILM 66
XL=-XR FILM 67
YT=XR FILM 68
YB=-XR FILM 69
IXL=61 FILM 70
IXR=961 FILM 71
LYT =31 FILM 72
!Y8=931 FILM 73
DO 19 11=1,181 FILM 74
XI=RB(l: ) FILM 75
C ALL CONVRT ( X 1, I X ,)L , XR , I XL , I XR ) FILM 76
JXfil)=lX FILM 77
JYtll)n481 FILM 78

19 CONTINUE FILM 79
IF(FL(1).EO.2.CR.FL(ll.EO.3) CALL DRV(JX(ll,JY(1),JX(181).JY(181)) FILM 80
NANG=DPH/0.08726646 + .5 FILM 81
CPHN=DPH/ FLOAT (NANG) FILh 82
CSII)= SIN (DPHN) FILM 83
CS(2)=COStDPHN) FILM 89
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CS(3)=0. FILM 85
CSI4)=1. FILM 86
DO 26 KK=2,KB1 FILM 87
DO F4 N=1,NANG FILM 88
CSti)=CS(2)*CS(3)+CS(l)*CS(4) FILM 89
CSr7)=CS(2)*CS(4)-C9(1)*CS(3) FILM 90
CS 3)=CS(6) FILM 91
CS(4)=CS(7) FILM 92
DO 22 !!=1,I81 FILM 93
CS(8)=RB(!!) FILM 94
CS(6)=CS(3)*CSIB) FILM 95
CS(7)=CS(4)*CS(8) FILM 96
CALL CONVRT(CS(7),1X,XL,XR IXL,1XR) FILM 97
CALL CONVRT(CS(6),lY,YB,YT,1YB,1YT) FILM 98
IJ=lI+(J-1)*IB2+(KK-1)*lB2XJB2 FILh 99
IPJ=IJ+1 FILM 100
IF(ll.EO.!Bl.AND.FL(IPJ).LT.4) 00 TO 27 FILM 101

IF(tFL(lJ).EQ.2.OR.FL(IJ).EO.3).AND.FL(IPJ).NE.2.AND.FLflPJ).NE.3) FILM 102
1 GO TO 27 FILM 103
IF(FL(IJ).NE.2.AND.FL(IJ).NE.3.AND.(FL(IPJ).EO.2.GR.FL(IPJ).EC.31) FILM 104

I GC TO 27 FILM 105
GO TO 21 FILM 106

27 CALL DRV(JX(!!),JY(ll),1X,1Y) FILM 107
2' JX(!!)=lX FILM 108

JY(ll)=lY FILM 109
22 CONTINUE FILM 110
24 CONTINUE FILM 111

DO 25 11=2,181 FILM 112
IJ=ll+(J-1)*lB2+(KK-l)*lB2XJB2 FILM 113
IKP=lJ+182XJ82 FILM 114
IF(FL(!KP).EC.0) GO TO 25 F'LM 115
IF((FL(IJ).EL.2.OR.FL(IJ).EO.3).AND.FL(lKF).NE.2.AND.FL(!KP).NE.3) F iLM 116

1 GO TO 23 FILM 117
I F ( FL ( I J ) . NE . 2. AND . FL ( I J ) . NE . 3. AND . ( FL ( I KP ) . E O . 2. CR . FL ( I KP ) . EQ . 3 ) ) '!LM !!8

i GO TO 23 FILM 119
IF (KK .EO.KBl . AND. (FL ( IKP ) .EO . 2.OR.FL ( l KP) .EO . 3 ) )GO TO 23 FILM 120
GO TO 25 FILM 121

23 CALL DRV(JX(!!-1),JY(ll-l),JX(II),JY(II)) CILM 122
25 CONTINUE ~!LM 123
26 CONTINUE F!LM 129

GO TO 100 FILM 125
2 FILM 125
C GENERATE BACKGROUND FOR CARTESIAN IKPLOTS FILM 127
C FILM 128

50 CCNTINUE FILM IES
!Y8=916 FILM 130
XL=0. FILM 131
XR=lB*DR FILM 132
vi gg.CPH FILM 133
YB=0. FILM 134
IF(XR.LE. 1.13556*YT) 00 TO 920 F ILM 135
IXL=0 FILM 136
IXR=10P' FILM 13';

LYT =9tt -Y T * 102b XR F IL M 138
GO TO 930 F ILM 139

920 X=XR*450/YT F | L '' :90
IXL=5?l-X FILM 141
tXR=511+X F ;L M 14 E-
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If'=16 FILM 143
930 CONT INUE FILM 144

IFILPR.LE.0) GO TO 940 FILM 145
CALL AD/(1) FILM 146
CALL LINCNT(60) FILM 147
WRITEI 12,8503 JNM,NAME, TIME, CYCLE FILM 148

990 CONTINUE FILM 149
HElGHT=DZ*lFLOAT(J)-1.5) FILM 150
DO 960 K=2,V82 FILM 151
DO 960 !=2,182 FILM 152
IJ=l+(J-1)*182+(K-ll*182XJ82 FILM 153
IMJ=lJ-l FILM 154
IKM=lJ-IB2XJB2 FILM 155
IF(K.EO.2.OR.K.EO.KE21 GO TO 945 FILM 156
IF(FLt IJ).NE.2.AND.FL(IJ).NE.3.AND.(FL(IKM).EO. .CR .FL I I KM I . EQ . 3 ) ) FILM 157

I GO TO 945 FILM IES
[ F ! ( F L t I J ) . E C . 2. OR . FL t I J ) . EO . 3 ) . AND . F L ( I KM ) . NE . 2. AND . FL t I KM ) . NE . ') FILM 159

1 GO TO 945 FILM 160
GO TO 950 FILM 161

945 XX3=DR* FLOAT (1-2) FILM 162
YY3=DPH' FLOAT (K-2) FILM 163
XX4=XX3+DR FILM 164
CALL CONVRT(XX3,1XI,XL,xR,1XL,1XR) FILM 165
CALL CCNVRTtXX4,IX2,XL,XR,IXL,IXR) ', M 166
CALL CONVRT(YY3,1Y1,Y8,YT,1Y8,1YT) FILM 167
CALL DRV(lXI,1Yl.lX2,IV i FILM 168

950 CONT INUE FILM 169
IF((FLllJ).EO.2.OR.FL(!J).EO.3).AND.FL(IMJ).NE.2.AND.FL!|M,'.NE.3) FILM 170

1 GO TO 955 FILM 171
I F ( FL ( I J ) . NE . 2. AND . FL t ! J ) .NE . 3. AND . ( FL t I MJ ) . EO . 2.OR . FL ( IMJ ) . EO . 3 ) ) FILh 172

i GO TO 955 FILM 173
IF(!.EQ.2.ANL.(FL(IMJ).EO.2.OR.FL(IMJ).EO.3)) GO TO 955 FILM 174
IF(I.EQ 182. AND. ( FL ( I J) . EO .2. OR.FL ( I J ) . EO. 3 ) 1 GO TO 955 FILM 175
GO TO 960 FILM 176

955 XX3=DR* FLOAT (1-21 FILM 177
YY3=DPH' FLOAT (K-2) FILM 178
YY4=YY3+DPH FILM 179
CALL CONVRT(XX3,1XI,XL,XR,1XL,1XR) FILM 180
CALL CONVRT(YY3,1YI,YB,YT,1Y8,1YT) FILM 181
CALL CONVRT(YY4,1Y2,YB,YT,1YB,1YT) FILM 182
CALL DRV(IX1,1Yl IX1,1Y2) FILM 16a

960 CONTINUE FILM 184
C FILM 185

100 XS=DR/2. FILM 186
YS=DPH/2. FILM 187
CMN=1.E50 FILM 188
CMX=-l.E50 FILM 189
DO 200 !=2,181 "!LM ;0
00 200 K=F,KB1 FILM 19
IJ=l+(J-i *l82+(K-l)*l82XJ82 FILM 1( 2
GO TO(!O! '02,103,104,105,106.107.108.109,Il0,lli),L FILM 193

: FILM 194
101 rC(!J)=RGPt?J) FILM 195

GO TO 190 FILM 196
102 CQ( !J) =RLP( IJ) FILM 197

GO TO 190 FILM 198
103 CQ t IJ)=TH(IJ) FILM 199

GO TO 190 FILM 200
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104 CQ(!J)=P(IJ) FILM 201
GO TO 190 FILM 202

105 CQ(IJ)=TG(IJ) FILM 203
GO TO 190 FILM 209

106 CQ(IJ)=TL(lJ) FILM 2C5
GO TO 190 FILM 206

107 CQ(IJ)-TS(IJ) FILM 207
GO TO 190 FILM 208

108 CQ t IJ)=SIEG(lJ) FILM 209
GO TO 190 FILM 210

109 CQ(!J)=SIEL(IJ) FILM 211
GO TO 190 FILM 212

110 CQ(lJ)=ERATE(IJ)-CRATE (IJ) FILM 213
GO TO 190 FILM 214

111 CQ(IJ)=KDRAG(IJ) F il M 215
GO TO 190 FILM 216

190 CONTINUE FILM 217
IF (CQ(IJ).LT.QMN) CMN=CQ(IJ) CILM 218
IF (CQ(IJ).GT.GMx) GMX=CQ(IJ) FILM 219

200 CONTINUE FILM 220
DQ=(QMX-QMN)/10. FILM 221
SUM =QMN FILM 222
CC=0. FILM 223
MINQ=2 FILM 224
DO 330 N=1,ll FILM 225
CON (N)= SUM +(N-1)*DQ FILM 226
IF (CC.GT.O.) GO TO 330 FILM 227
Ir (CON (N).LE.QMN) GO TO 330 FILM 228
CC=1. FILM 229
MINQ=N FILM 230

330 CONTINUE FILM 231
IF (LPR.LE.0) GO TO 480 FILM 232

332 CCNTINUE FILM 233
CALL LINCNT(61) FILM 234
GO TO (335,340,345,350,355.360,365,370,375,380,365).L FILM 235

335 WRITE (12,720) HEIGHT FILM 236
GO TO 470 FILM 237

340 WRITE (12,726) HEIGHT FILM 238
GO TO 470 FILM 239

345 WRITE (12,730) HEIGHT FILM 240
GO TO 470 FILM 241

350 WRITE (12,735) HEIGHT FILM 242
GO TO 470 FILM 243

355 WRITE (12,740) HEIGHT FILM 244
GO TO 470 FILM 245

360 WRITE (12,745) HEIGHT FILM 296
GO TO 470 FILM 247

365 WR.TE (12,750) HEIGHT FILM 248
GO TO 470 FILM 249

370 nRITE (12,755) HEIGHT FILM 250
GO TO 470 FILM 251

375 WRITE (12,760) HEIGHT FILM 252
GO TO 470 FILM 253

380 WRITE (12,765) HEIGHT FILM 254
GO TO 470 FILM 255

385 WRITE (12,770) HEIGHT FILM 256
470 CONTINUE FILM 257

IFILPR.LE.0) GO TO 480 FILM 258

.
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CALL LINCNT (59) FILM 259
WRITE ( 12,860 ) CMX ,CMN CON t 10 ) , CON ( f|l NC ) ,00 FILM 260

980 00 710 K=2,KB1 FILM 261
YD=YS+(K-2)+0PH FILM 262
DO 703 I=2.18 FILM 263
IKP=l+(J-1)*182+K*lB2XJ82 FILM 269
IF(K.EO.KBl.AND.FL(IKP).NE.0) GO TO 700 FILM 265
XD=x5+(!-2)*DR FILM 266

C BYPASSES OBSTACLE FILM 267
L 12 =L l 3 =L29 = L '9 = 0. FILM c68
KKl=K+1 FILM 269
I F ( K . E Q . KB l . AND . FL ( l KP) . EO . 0 ) KKl=2 FILM 270
IF(FL(1.J.Kl.GT.I.AND.Ftil,J.K).LT.9) L12=L13=1 FILM 271
IFIFL(1.J KK').GT.I.AND.FL(1.J.KKl).LT.9) L12=L29=1 FILM 272
IF(FL(I+1.J,K. GT.I.AND.FL(I+1,J.K).LT.9) L13=L39=1 FILM 273
IF(FL(1+1,J,KVI'.GT.1.AND.FL(l+1,J.KK1).LT.9) L29=L39=1 FILM 2 ~-+
DO 690 N=2,10 FILM 275

C IF CON.GT.co SETS KN=1----IF CON.LE.CO SETS KN=0 FILM 276
M=12-N FILM 277
Kl=K2=K3=K9=1 FILM 278
IF (CON (M).LE.CQ(1.J,K) Kl=0 FILM 279
IF (CON (M).LE.CQ(1,J KKI)) K2=0 FILM 280
IF (CON (M).LF.CQ(1+1 J.K)) K3=0 FILM 281
IF (CONIM).LE.CQ(!+1,J,KKil) K9=0 FILM 282
IF (Kl*K2*K3*K9.NE.0) GO TO 690 FILM 283
IF ( ( K l + K2 + K 3 + K9 ) . NE . 0 ) GO TO 610 FILM 289
GO O 690 FILM 285

C FINDS TWO INTERSECTION POINTS OF FOUR CELL REGION FILM 286
610 IC=0 FILM 287

IF ((Kl+K3).NE.1) GO TO 620 FILM 288
IF ( L l 3. EQ.1 ) GO TO 620 FILM 289
DY=0. FILM 290
KK2=K FILM 291
IC=lC+l FILM 292
ASSIGN 620 TO KR1 FILM 293
GO TO 660 FILM 299

600 IF ((Kl+K2).NE.1) GO TO 630 FILM 295
15 (Ll2.EO.11 GO TO 630 FILM 296
DX=0. FILN 297
111=1 FILM 298
IC=lC+l FILM 299
ASSIGN 630 TO KR1 FILM 300
GO TO 670 FILM 301

630 IF ((K2+K9).NE.!) GO TO 690 FILM 302
IF (L29.EO.1) GO TO 690 FILM 303
OY=DPH FILM 309
kK2=KK! FILM 305
IC=|C+1 FILM 306
ASSIGN 690 TO KR1 FILM 307
GO TO 660 FILM 308

690 IF ((K3+K9).NE.1) GO TO 650 FILM 309
IF ( L 39. EC . l > 00 TO 650 FILM 310
Cx=CR FILM 311
Ill=l+1 FILM 312
IC=lC+' FILM 313
AS$lGN 650 TO KR1 r!LM 319
GO TO 670 FILM 315

65C GO TO 690 FILM 316
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660 YC=YD+DY FILM 317
XC=XD+DR*((CON (MI-CQ(1.J,KK2))/(CQ(1+1.J.KK2)-CQ(I,J,KK2))) FILM 318
XY(IC)=XC FILM 319
YX(IC)=YC FILM 320
IF(ITC.EO.0) GO TO 665 FILM 321
XYtIC)=XC'COS(YC) FILM 322
YX(IC)=XC* SIN (YC) FILM 323

665 IF (IC.EO.2) GO T 680 FILM 324
GO TO KR1 FILM 325

670 XC=XD+DX FILM 326
YC=YD+DPH'((CON (M)-CO(!!!,J,K))/(CQ(Ill,J,KKl)-CQ(!!!,J.KI)) FILM 327
XY(IC)=XC FILM 328
YX(IC)=YC FILM 329
IF(ITC.EO.0) GO TO 675 FILM 330
XY(IC)=XC'COS(YC) FILM 331
YX(IC)=XC* SIN (YC) FILM 332

675 IF (IC.EO.2) GO TO 680 FILM 333
GO TO KR1 FILM 334

C CONVERTS AND PLOTS CONTOURS FOR FOUR REAL CELLS----K=2 FILM 335
680 CALL CONVRT (XY(1),1XI,XL,XR,1XL,1XR) FILM 336

CALL CONVRT (XYt2),1X2,XL,XR,[XL,1XR) FILM 337
CALL CONVRT (YX(1),1Y!.YB,YT,1YB,1YT) FILM 338
CALL CONVRT (YX(2),1Y2 YB,YT,1Y8,1YT) FILM 339
IF (M.EO.10) CALL PLT (lXI,1Yl.24) FILM 340
IF (M.EQ.MINQ) CALL PLT (IXI,1Yl.35) FILM 341
CALL DRV (IX1,1Y1,1X2,1Y2) FILM 342
IC=0 FILM 343
GO TO KR1 FILM 344

690 CONTINUE FILM 345
700 CONTINUE FILM 346
710 CONT INUE FILM 347
900 CONTINUE FILM 348

1000 CONTINUE FILM 349
RETURN FILM 350

C FILM 351
720 FORMAT (4X,25HGAS MACROSCOPIC DENSITY 40X,7HHEIGHT=,lPE14 7) FILM 352
725 FORMAT (4X.26HLICUID MACROSCCP!C DENSITY,40X,7HHEIGHT=,lPE14.7) FILM 353
730 FORMAT (4X.25HVOID FRACT ION 4 0 X ,7HHE I GHT = , l PE l y . / > FILM 354
735 FORMAT (4X.25HPRESSURE 4 0 X ,7HHE I CL i ,loE14.7i FILM 355
740 FORMAT (4X.25HGAS TEMPERATURE 40X,7HHEIGE' ,lPi 9.7) FILM 356
745 FORMAT (4X.25HLIQUID TEMPERATURE 40X,7HHEIGHT=,lPE14.7' FILM 357
750 FORMAT (4X,25HSATURATION TEMPERATURE 40X,7HHEIGHT=,loE14.7) FILM 358
755 FORMAT (4X,25HGAS INTERNAL ENERGY 40X,7HHEIGHT=,;PE14.7 FILM 359
760 FORMAT (4X 25HLICUID I N T E RN r.L ENERGY ,'+ 0 X ,7HHE I GHT = , l PE 14. 7 ) FILM 360
765 FORMAT (4X.25HMASS EXCHAMvE RATE 40X,7HHEIGHT=,lPE;4.7) FILM 361
770 FORMAT (4X 25HMOMENTUM E (CHANGE RATE 40X,7HHEIGHT=,lPE14.7) FILM 362
850 FORMAT (4X,A10,2X,10A8,94 T=,lPE12.5,7H CYCLE =,15) FILM 363
860 FORMAT (4X,4HOMX=,lPE12.4.7H CMN=,lPE12.4.16H MAX. CON.LINE= FILM 364

IIPE12.4.16H MIN. CON.LINE=,lPE12.4.12H INTERVAL =,lPE12.4) FILM 365
ENO FILM 366

= = = = = = = = = = = = = = ///// = = = = = == = = ====-=

SUBRGUTINE CNPLTJK FILu 35
* CALL GCCMI r |LM 19
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' CALL GCOMd FILM 369
DIMENSICN CON (ll),XY(2),YX(2) FILM 3 'O

C FILM 37'
CO 1000 MM=1,5 FILM 37E
!=JKPLOT(1,MMI FILM 373
IFil.EO.0) GO TO 1000 FILM 374

C PLOT CNLY THOSE SPECIFIED FILM 375
C FILM 376

DO 900 L=1,11 FILM 377
IF(JKPLOTil+L.MM).EO.0) GO TO 900 FILM 378

C GENERATE BACKGROUND GRID FOR JKPLOTS FILM 379
C FILM 380

RADIUS =DR'(FLOAT (ll-1.5) FILM 381
DA= RADIUS *DPH FILM 382
IF(ITC.EO.0) DA=DPH FILM 383
lYB=916 FILM 324
XL=0. FILM 3Jo
XR=KB'DA FILM 386
YT=JB'DZ FILM 387
YB-0. FILM 388
IF(XR.LE. 1.13556'YT) GO TO 20 FILM 389
IXL=0 FILM 390
IXR=1022 FILM 39
LYT =916-Y1'1022/XR FILM 7J2
GO r0 30 FILM $93

20 X=XR*450/YT FILM 34
IXL=511-X FILM 395
IXR=511+X FILM ?96
LYT =16 FILM 397

30 CONTINUE FILM 398
CALL ADV(1) FILM 399
IF(LPR.LE.0) 30 TO 90 FILM %J0
CALL LINCNTt60) FILM 901
WRITEll2,850) JNM,NAME, TIME, CYCLE FILM 402

40 CONTINUE FILM 903
00 65 J=2,JB2 FILM 904
DO 60 K=2,KB2 FILM 905
IJ=l+(J-1)*lB2+(K-1)*lB2XJB2 FILM 406
IJM=lJ-IB2 FILM 407
IKM=lJ-IB2XJB2 FILM 908
IF(FL(IKM).EQ.0) 00 TO 50 FILM 409
IF(K.EO.2.OR.K.EO.KB2) GO TO 45 FILM 910
I F I FL ( I J ) . NE . 2. AND . FL t I J ) . NE . 3. AND . ( FL I I KM ) . EQ . 2. CR . FL ( I KM ) . E C . 3 ' ) FILM 411

1 GO TO 45 FILM 412
IF ( (FL ( I J) . EC . 2. OR . FL ( IJ) . EQ . 3 ) . AND . FL ( I KM ) . NE . 2. AND . FL ( IKM ) . NE . 3 ) FILM 913

1 GO TO 45 FILM 414
GO TO 50 FILM 915

45 XX3=DA'(FLOAT (K)-2.) FILM 916
YY3=DZ'(FLOAT (J)-2.) FILM 917
YY4=YY3+DZ FILM 918
CALL CONVRT(XX3,1X1,XL,XR IXL,1XR) FILM 419
CALL CONVRT(YY3,!Yl,YO,YT,1YB,1YT) FILM 420
CALL CONVRT(YY4,1Y2,YB,YT,1YB,1YT) FILM 421
CALL DRV(!XI,1YI,1XI,1Y2) FILM 422

50 CONTINUE FILM 423
I F ( ( FL ( I J ) . EO . 2. OR . FL ( I J ) . EQ . 31. tLO . FL ( I JM ) . NE . 2. AND . FL ( I JM ) . NE . 3 ) FILM 424

1 GO TO 55 FILM 925
IF ( FL ( l J ) . NE . 2. AND .FL ( ! J i .NE . 3. AND. ( FL ( i JM ) .EO .2. 0R. FL ( I JM ) . EQ . 3 ) ) FILM 426
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I GO TO 55 FILM 427
I F ( J . EO . 2. AND . ( FL ( l JM ) . E O . 2. OR . F L ( I JM ) . EO . 3 ) ) GO TO 55 FILM 428
I F ( J . E Q . J82. AND . ( F L ( I J ) . EO . 2. OR . FL ( l J ) . EO . 31 ) GO TO 55 FILM 429
GO TO 60 F ILM 430

55 XX3=DA*(FLOAT (K)-2.) FILM 431

XX4=XX3+DA FILM 432
YY3=DZatFLCAT(J)-2.1 FILM 933
CALL CONVRT(XX3,1XI,XL,XR,1XL,1XR) FILM 434
CALL CONVRT(YY3,1Yl,YB,YT,1YB,1YT) FILM 435

CALL CONVRT(XX4,Ix2,XL,XR,IXL,IXR) FILM 436

CALL DRVflXI,1YI,1X2,1Yl) FILM 437
60 CONTINUE FILM 438
65 CONTINUE FILM 439

XS=XL+0A/2. FILM 440

YS=YB+DZ/2. FILM 441

QMN=1.E50 FILM 442

QMX=-1.E50 FILM 443
DO 200 J=2 JB1 FILM 444

DO 200 K=2,KB1 FILM 445

IJ=l+(J-1)*l82+(K-1)*182XJ82 FILM 446
GO TC(101.102,103.104.105,106,107,108.109.110,lli),L FILM 447

C F il M 448
101 CQ(IJ)=RGP(lJ) FILM 449

GO TO 190 FILt 450
102 CQ(IJ)=RLP(lJ) FILM 451

GO TO 190 FILM 452

103 CQ( IJ) =TH( !J) FILM '53

GO TO 190 FILM 454
104 CQ(IJ)=P(!J) FILM 455

GO TO 190 FILM 456

105 CQ(lJi=TG(lJ) F;tM 957
GO TO 190 FILM 458

106 CQ(IJi=TL(IJ) rlLM 459
GO TO 190 FILM 460

107 CQ(IJ)=TS(IJ) FILM 461
GO TO 190 FILM 962

108 CQtlJ)=SIEG(IJ) FILM 463
GO TO 190 FILM 464

109 CQ(lJ)=SIEL(!J) FILM 465
GO TO 190 FILM 466

110 CQ(IJ)=ERATE(lJi-CRATE (IJ) FILM 467
GO TO 190 FILM 968

til CQ(IJ)=KORAGt!J) FILM 469

GO TO 190 FILM 470
190 CONT INUE FILM 471

IF (CQ(IJ).LT.QMN) QMN=CC(IJi FILM 472
IF 8CQ(IJ).GT.QMX) QMX = CQ ( ! .> ) FILM 473

200 CONT INUE FILM 474

DO=(QMX-QMN!/10. FILM 975
SUM =GMN FILM 476
CC=0. FILM 477

MINQ=2 FILM 478
00 330 N=1,11 FILM 479
CON (N)= SUM +(N-1)*DQ FILM 480
IF (CC.GT.O.) GC TO 3;J FILM 481
IF (CON (N).LE.QMN, GO TO 33C FILM 482
CC=1. FILM 483
MINQ=N FILM 484
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330 CONTINUE FILM 485
IF (LPR.LE.0) FC TO 480 FILM 486

332 CONTINUE FILM 487
CALL LINCNT:bi) FILM 988
62 TO (335,340,345,350,355,360,365,370,375,380,385),L FILM 489

335 WRITL (12,720) RADIUS FILM 490
GO TO 470 FILM 991

340 WRITE (12,725) RADIUS FILM 992
GO TO 470 FILM 493

345 WRITE (12,730) RADIUS FILM 494
GO TO 470 FILM 495

350 WRITE (12,735) RADIUS FILM 496
GO TO 470 FILM 497

355 WRITE (12,740) RADIUS FILM 498

GO TO 470 FILM 499
360 WRITE (12,745) RADIUS FILM 500

GO TO 470 FILM 501
365 WRITE (12,750) RADIUS FILM 502

00 TO 470 FILM 503
370 WRITE (12,755) RADIL3 FILM 504

GO TO 470 FILM 505
375 WRITE (12,760) RADIUS FILM 506

GO TO 470 FILM 507
380 WRITE (!_,765) RADIUS FILM 508

GO TO 470 FILM 509
385 WRITE (12,770) RADIUS FILM 510
470 CUNTINUE FILM 511

CALL LINCNT (59) FILM 512
WRITE ( 12. 860 ) QMX ,CMN "' N ( 10 ) ,COi ( M I NL i ,00 FILM 5131

480 DO 710 J=2,JB FILM 514
YD=YS+(J-2)*DZ FILM 515
DO 700 K=2,KE FILM 516
XD=XS+(K-2)*DA FILM 517

C BYPASSES OBSTACLE FILM 518
L l 2 =L 13 =L 24 =L 34 = 0. FILM 519
IF(FL(1.J K).GT.l.AND.FLil,J.K).LT.9) L 1, el3=1 FILM 520
IF (FL ( 1,J,K + 1 ) .GT . I . AND.FL ( 1,J.K+ 1 ) .L T .4 ) L12=L24=1 F!LM 521
IF(FL(f.J+1,K).GT.I.AND.FL(1.J+1,K).LT.9) L13=L34=1 FILM 522
I F ( FL ( 1, J + 1, K + 1 ) . GT . l . AND . FL ( I , J + 1,K + 1 s . L ' . 4 ) L24=L34=1 FILM 523
00 690 N=2,10 FILM 524

C IF CON.GT.CQ SETS KN=1----IF CON.LE.CQ SETS KN=0 FILM 525
M=12-N FILM 526
Kl=K2=K3=K4=1 F ILM Sd7
IF (CON (M).LE.CQtl.J,K)) Kl=0 FILM 528
IF (CON (M).LE.CQt!,J.K+1)) K2=0 FILM 529
IF (CON (M).LE.CQ(I,J+1,K)) K3=0 FILM 530
l' (CON (M).LE.CQtl J+1,K+1)) K4=0 FILM 531
IF ( K l * K2 * K 3 * K4. NE . 0 ) GO TO 690 FILM 532
IF ((Kl+K2+K3+K4).NE.0) GO TO 610 FILM 533
GO TO 690 FILM 534

C FINDS TWO INTERSECTICN POINTS or FJ'JR CELL REGION FILM 535
610 IC=0 FILM 536

IF t(Kl+K31.NE.1) GO TO 620 FLLM 537
IF ( L 13.EO .11 GC TO 620 FILM 538
Dx=0. FILM 539
KKl=K FILM 540
IC=1C+l FILM 541
ASSIGN 620 TO ARI FILM 542
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GO TO 660 FILM 543

620 IF ((Kl+K2).NL 1) GO TO 630 FILM 544

IF (L12,EQ.1) GO TO 630 FILM 545
FILM 546DY=0.
FILM 547JJl=J

IC=lC+1 FILM 548

ASSIGN 630 TO KR1 FILM 549

GO TO 670 FILM 550

630 IF ((K2+K4).NE.1) GO TO 640 FILM 551

IF (L24.EO.1) GO TO 640 F !L;1 552
FILM 553DX=DA
F ILM 554KKl=K+1
FILM 555IC=lC+1

ASSIGN 640 TO KRt FILM 556

GO TO 663 FILM 557

640 IF ((K3+K4).NE.1) GO TO 650 FILM 558

IF (L34.EO.1) 00 TO 650 FILM 559
FILM 560DY2DZ
FILM 561JJ1=v+1
FILM 562IC=lC+l

ASSIGN 650 TO KR1 FILM 533

GO TO 670 FILM 564

650 GO TO 690 FILM 65s

660 XY !C)=XD+DX FILM 566
YX I l C 1 =YD+DZ a t ( CON I M )-CQ ( 1, J Kh l ) ) :Q(1,J+1,KKil-CQtl.J,KK1))) FILM 567

IF (IC.EO.2) GO TO 680 FILM 5C8

GO TO KR1 FILM 569

670 YX(IC)=YD+DY FILM 570
XY(IC)=XD+DA*((CONIM)-CO(1,JJl,K))/(CQ(1,JJ1,K+1)-CQ(I JJ1,K))) ilLM 571

IF (IC.EO.2) GO TO 680 FILM 572

GO TO KR1 FILM 573

C CONVERTS AND ' LOTS CONTOURS FOR FOUR REAL CELI 5 -K=2 FILM 574
680 CALL CONVRT (XY(1),1XI,XL,XR,1XL,1XR) FILM 575

CALL CONVRT (XY(2),1X2,XL,XR,1XL,1XR) FILM 576
CALL CONVRT (YX(1),1YI,YB,YT,1YB,1YT) FILM 577

CALL CONVRT (YX(2),1Y2,YB,YT,1Y8,1YT) FILM 578
IF (M.EO.10) CALL PLT (IX1,1YI,24) FILM 579
IF (M.EO.MINQ) CALL PLT (IX1,1YI,35) FILM 580
CALL DRV (IX1,1Yl,lX2,1Y2) FILM 581

1C=0 FILM 582

00 TO KR1 FILM 583

690 CONTINUE FILM 584

700 CONTINUE FILM 585

710 CONTINUE FILM 586

900 CCNTINUE FILM 587

1000 CONTINUE FILM 588

RETURN FILM 589

C FILM 590

720 FORMAT (4X 25HGAS MACROSCOPIC DENSITY ,40X,7HRADIUS=,1PE14.7) FILM 591

725 cORMAT(4X 26HLIQUID MACROSCCPIC DENSITY,40X,7HRADIUS=,lPE14.7) FILM 592

730 FORMAT (4X,25HVOID FRACTION ,40X,7HRADIUS=,lPE!4.7) FILM 593

735 FORMAT (4X.25HPRESSURE 40X,7HRADIUS=,lPE14.7) FILM 594

740 FORMAT (9X 25HGAS TEMPERATURE 40X,7HRADIUS=,lPE!4.7) FILM 535

745 FORMAT (4X.25HLICUID TEMPERATURE 4Cx,7HRADIUS=,lPE14.7) FILM 596
750 FORMAT (4X,25HSATU' !CN TEMPERATURE 40X.7HRADIUS=,1PE14.7i FILM 537
755 FORMAT (4X,25HOAS INTERNAL ENERP. ,40X,7HRADIUS=,lPE14.7) FILM 508

760 FORMAT (4X.25HLIQUID INTERNAL iRGY 40X,7HRADlJS=,lFE14.'1 FILM 597
765 FCRMAT(4X,25HMASS EXCHANGE RATE 4CX,7HRADIUS=,lFE14.7) FILM 60C
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770 FORMAT ( 4X ,25HMOMENTUM EXCHANGE RATE 40X,7HRADIU5=,lPE14.7) FILM 601
050 FORMAT (4X,A!O,2X,10A8,3H T=,lPE12.5,7H CYCLE ,15) FILM 602
860 FOPMATt4X,4HQMX=,lPE12.4,7H CMN=,lPE12.4.16H MAX. CON.LINE=, FILM 603

!!PE12.4.16H MIN.CCN.LINE=,1PE12.4.12H INTERVAL =,lPE12.4) FILM 604
END FILM 605

/f///= = = = = = = = = = = = = = = = = = = = = - = = = == = ==

4

SUBROUTINE COND KF'XCC 603
* CALL GCOMI KFIXCC 634
* CALL GCCM2 KFIXCC 605
C KFIXCC 606
C CALCULATE CONCENSATION RATE KFlxCC 607
C KFIXCC 608

RETURN KFIXCC 609
END KFIXCC 610

/////= = = = = = = = = = = = = = = = = = = = === = = = == = =

SUBROUTINE CONVERT KFIXCC 611
* CALL GCCMI KFIXCC 612
* CALL GCOM2 KFIXCC 613
C KFIXCC 614
C CALCULATE INI T I AL VALUE5 OF RG,P' ,RGP RLP.SIEG,SIEL FOR E ACH CELL KFIXCC 615
C FRCM SPECIFIED PRESSURE, TEMPERATURES AND VOID FRACTION KFIXCC 616
C KFIXCC 617

RGPNtIJ)=RGPtIJ) KFIXCC 618
RLPN(!J)=RLP(!J) KFIXCC 619
SIEGN(IJa=SIEG(IJ) KFIXCC 620
SIELN(IJ)=SIEL(IJ) KFIXCC 621
RETURN KFIXCC 622
END KFIXCC 623

= = = = = = = = = = = = = = = ///// = 3 = = = ===. ==== ==

SUBROUTINE DLIQ KFIXCC 624
* CALL GCOMI KFIXCC 625
* CALL GCOM2 KFIXCC 626
C KFIXCC 627
C CALCUL ATES D FOR THE L ICUID CONT INUI TY EQUAT ION KFIXCC 628
C KFIXCC 629

DL=RLP(IJ)-RLPN(lJ)+DTORDR(1)*(RLFR(lJ)-RLFR(IMJ))+0TODZ*(RLFT(IJ) KFIXCC 630
1 -RLFT(!JMI)+DTORDPH(I)*(RLFAlfJ)-RLFA(!KM))+DT*(ERATE(IJ)- THREED 111
1 CRATE (IJ)) THREED 112
RETURN KFIXCC 632
END KFIXCC 633

/iii/. . . . . . . . . . . . . . . . . . . . .... ... ...
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SU8 ROUTINE DVAP KF IXCC 656
* CALL GCOMI AFlxCC 657
* CALL GCOM2 KFIXCC 658
C KFlxCC 659
C CALCUL ATES D FCR THE GAS CONTINUITY EQUATION KFIXCC 660
C KFIXCC 661

DG=RGP(IJ)-RG. ..lJ)+DTORDR(1)*(ROFRl!J)-ROFR(IMJil+DTODZ=(RGET(lJ) KFlxCC 662
1 -RGFT(IJM))+DTCPDPH(I)*(RGFA(!J)-RGFAtlKM))-DT*(ERATE(IJ)- lHREED !!3

1 CPATE(IJ)) THREED 119
PETURN KFiXCC 664
END KFIXCC 665

= = = = = = = = = = = = = = ///// = = _ = = = = = = = = = = ==

SUBROUTINE EOSG(NR.NT,NC) KFIXCC 666+

* CALL GCOMI KFIXCC 667
* CALL GCOM2 KFIXCC 668
C FOR NR,NT,AND NC NON ZFRO KFl>CC 669
C C ALCUL ATE MICROSCOPIC DENSI TY , TEMPERATURE, AND SPECIFIC HEAT FROM KFIXCC 670
C THE SPECIFIC INTERNAL ENERGY AND PRESSURE OF THE GAS KilXCC 671
C KFIXCC 672

RETURN KFIXCC 673
END KFlxCC 679

= = = = = = = = = = = = = = = ///// = = = == = ==== = = = = =

SUBROUTINE EOSL(NR,NT,NC) KFlxCC 675
* CALL GCOMI KFIXCC 676
* CALL GCOM2 KFIXCC 677
C KFlXCC 678
C FOR NR,NT AND NC NON ZERO KFIXCC 679
C CALCULATE MICROSCOPIC DENSITY, TEMPERATURE, AND SPECIFIC HEAT KFIXCC 680
C FRCM THE SPECIFIC INTERNAL ENERGY AND PRESSURE OF THE LIQUID KFIXCC 681
C KFIXCC 682

RETURN KFIXCC 683
END KFlxCC E84

= = = = = = = = = = = = = = /////- = = = = c ==== = ==== =

SUBROUTINE FLIC KFIXCC 685
* CALL GCOM1 KFIXCC 686
* CALL GCOM2 KFlXCC 687
C KFIXCC 688
C SETS CELL FLAGS BASED UPON INPUT DATA KFlXCC 689
C KFIXCC 691

RAD =DR*IB KFIXCC 691
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ZAX=DZ'JB KFIXCC 692
PAX =KB'OPH THREED 115
PTS = .5'DPH THREED 116
DO 150 K=1,K82 THREED 117
PT,= PTS *QPH'(K-1) THREED !!8
Ji=1 KFIXCC 693
J2=5 KFIXCC 694
J3=9 KFIXCC 695
J4 = 13 KFIXCC 696
YTS= .5*DZ KFIXCC 697
DO 150 J=1,J82 KFIXCC 698
XTS= 5'DR KFIXCC 699
YTE=YTS+DZ*(J-1) KFIXCC 700
DO 150 !=1,182 KFIXCC 701
XTE=XTS+DR*(1-1) KFIXCC 702

C KFIXCC 703
C SE TS E ACH CELL FL AG,FL ( a ,J) = l , CELL FL AG WILL BE CHANGED FOR OTHER KFIXCC 704
C TYPES KFIXCC 705
C KFIXCC 706

FL(1,J.K1=1 THREEC 119
IF(PTE.LT.O.) GO TO 2 THREED 120
IF(PTE.GT. PAX) GO TO 4 THREED 121
IF (XTE.LT.O.) GO TO 10 KFIXCC 708
!F (XTE.GT. RAD) GO TO 30 KFIXCC 709
IF (YTE.GT.ZAX) GO TO 70 KFIXCC 710
IF (YTE.LT.O.) GO TO 110 KFIXCC 711
GO TO 150 KFIXCC 712

C THREED 122
C %ET FLAGS FOR THE FORE FACE LK=ll THREED 123
C THREED 124

2 FL(1.J.K)=2 THREED 125
IF(NSL(5).EO.11 FL(!,J K)=3 THRCED 126
IF((K8'OPH.GE.6.283185-0.5'DPH).AND.ITC.EO.1)FL(1.J K)=0 THREED 127
GO TO 150 THREED 128

C THREED 129
C SET FLAGS FOR THE AFT FACE (K=K82) THREED 130
C THREED 131

4 FL(1,J.K1=2 THREED 132
IF(NSL(6).EO.1) FL(1,J.K)=3 THREED 133
IF((KB'OPH.GE.6.289 95-0.5'DPH).AND.lTC.EO.11FL(1.J,K)=0 THREED 134
GO TO 150 THREED 135

C KFIXCC 713
C SETS FLAG FOR LEFT COLUMN (l=1) KFlXCC 714
C KFIXCC 715

10 I F ( Y TE . GT . FLO ( J2 ) . AND . Y TE .L T . FLO ( J2+ 1 ) . AND. P TE . GT .FLO A l u2 ) . AND. THREED 136
1 P TE . L T . FLO A ( J2+ 111 GO TO 18 THREED 137

IF 1 Y TE .G T .FLO ( J2+2 ) . AND. Y TE .L T .FLO ( Jd + '.AND CTE.GT.FLOA(J2+2).AND THREED 138
1.PTE.LT.FLOA(J2+3)) GO TO 18 THREED 139

12 IF (NSL(2).EQ.1) GO TO '4 KFIXCC 721
FL(i.J.Kl=2 THREED 140
00 TO 150 KFIXCC 723

14 FL(1,J.K)=3 THREED 141
00 TO 150 KFIXCC 725

18 FL(1.J Kl=5 THREED 142
GO TO 150 VFIXCC 727

C KFIXCC 728
C SETS FLAGS FOR RIGHT tl=l82) COLU*N KFIXCC 729
C KFIXCC 730
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30 IF(YTE.GT FLL(J4).AND.YTE.LT.FLO(J4+1).AND.PTE.GT.FLOA(J4).AND. THREED 143

1 PTE.LT.FLOA(J4+11) GO TO 60 THREED 14 '+

IF(YTE.GT.FLO(J4+2).AND.YTE.LT.FLO(J4+3).AND.PTE.GT.FLDA(J4+2).AND THREED 145

1.PTE.LT.FLOA(J4+3)) GO TO 60 THREED 146

40 IF (NSL(4).EO.1) GD TO 50 KFIXCC 736

FL(1 J K)=2 THREED 147

GO TO 150 KFIXCC 738
50 FL ( 1,J.K) =3 THREED 148

GO TO 150 KFlXCC 740
60 FL(1,J,K)=4 THREED 149

GO TO 150 KFIXCC 742

C KFIXCC 793

C SETS FLAGS FOR TOP (J=JB2) ROW KFIXCC 744

C KFIXCC 745

70 IF ( XTE .GT .FLO ( J3 ) . AND. XTE .L T .FLO(J3+ 1 ) . AND .PTE .GT .FL O A ( J3 ) . AND . THREED 150

1 PTE.LT.FLOA(J3+1)) GO TO 100 THREED 151

IF ( XTE .GT .FLO(J3+2 ) . AND.XT E .L T .FLO( J3+ 3 ) . AND.PTE .GT .FLO A ( J3+2 ) . AND THREED 152

1.PTE.LT.FLOA(J3+3)) GO TO 100 THREED 153

80 IF ( NSL ( 31. E O .1 ) GO TO 90 KFIXCC 751
FLt1,J,K)=2 THREED 154

GO TO 150 KFIXCC 753
90 FL(',J,K)=3 THREED 155

GO TO 150 KFIXCC 755

100 FL ( l ,J,K > =4 THREED 156

GO TO 150 KFIXCC 757
C KFlxCC 758
C SETS FLAGS FOR 8OTTOM (J=1) ROW KFlxCC 759
C KFIXCC 760

110 I F t XTE , GT .FLO t J I ) . AND . X TE .L T .FLO ( J i + 1 ) . AND . PTE .GT . FLO A ( J 1 ) . AND . THREED 157
i PTE.LT.FLOA(J1+1)) GO TO 140 THREED 158
IF(XTE.GT.FLO(J1+2).AND.XTE.LT rLO(J1+3).AND.PTE.GT.FLOA(J1+2).AND THREED 159

1.PTE .L T .FLOA ( Ji + 31 ) GO TO 140 THREED 160
120 IF (NSL(1).EC 1) GO TO 130 KFIXCC 766

FL(1.J,K)=2 THREED 161

GO TO 150 KFIXCC 768
130 FL ( l .J.K) =3 THFEED 162

GO TO 150 KFIXCC 770
140 FL ( 1,J,K ) =5 THREED 163
150 CONTINUE KFlxCC 772

DO 160 K=1,kB2 THPEED 164
IF(FL(181,JB2,K).EO.4.AND.FL(IB2 JB1,K).EQ.41 FL(182 JB2,K)=9 THREED 165
IF(FL(IBl.J82,K).EO.7.AND.FL(IB2.JB1,K).EO.7) FL(IB2,J82,K)=7 THREED 166

160 CONTINUE THREED 167
IF(NO.LE.0) GO TO 400 THREED 168

C KFIXCC 775
C EET FLAGS FOR OBSTACLE CELLS KFIXCC 776
C KFIXCC 777

DO 300 L=1.NO THREED 169
XI=C8(1,L) THREED 170
X2=0B(2,L1 THREED 171
Y l =0B ( 3,L ) THREED 172
Y2=0B(4,L) THREED 173
Z1=08(5.L) THREED 179
Z2=0B(6,L) THREED 175
PTS =.5'PPH THREED 176
DO 290 A=c,KB1 THREED 177
PTE=PT5+DPH'FLOATIK-21 THRELD 178
YTS=.5'D2 KFI'CC 783
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00 290 J=2.JB1 KFIXCC 789
XTS=.5'DR KFIXCC 785
(TE=YTS+DZ* FLOAT (J-2) KFIXCC 786
DO 290 !=2,181 KFIXCC 787
X TE = X T S +DR * FLO A T ( I -2 KFIXCC 788
IF (xTE.LT XI) 00 TO 290 KFIXCC 789
IF (xTE.,f.X2) GO TO 290 KFIXCC 790
IF (YTE.LT.Yl) GO TO 290 KFIXCC 791
IF (YTL.GT.Y2) GO TO 290 KFIXCC 792
IF foTE.LT.Zil GO TO 290 THREED 179
IF tPTE.GT.Z2) GO TO 290 THREED 180
FL(1,J.K)=2 THREED 181
IF(NSOfL).EO.01 GO TO 290 THREED 182
FL(1.J,K)=3 THREED 183

290 CONTINUE KFIXCC 797
300 CONTINUE KFIXCC 796

C INDEX 1

C CALCULATE AND STCPE THE CELL INCFEMENTS APT, ACCEc3 INDICES INDEX 2
C INDEX 3

400 CONTINUE INDEX 4
M=1 INDEX 5
CALL START (1) INDEX 6
DO 475 K=KS KL INDEx 7
IJ=IJ+1NCK INDEX 8
00 470 J=JS,JL INDEX 9
IJalJ+1NCJ INDEX 10
00 465 !=IS,ll INDEX 11
IJ=lJ+1 INDEX 12
IF(FL(iJ).NE.1) GO TO 455 INDEX 13

C INDEX 19
C SET CELL IJ INDICES ACCOUNTING FOR OBSTACLCS AND CELL BOUNDARIES li4DEX 15

CALL SETIND INDEX 16
C INDEX 17
C STORE THE CELL CENTER INCREMENTS iN THE MFL ARRAY INDEX 18

MFL(1,M)=lJTL -!J INDEX 19
MFL(2 M)=IJBR -lJ INDEX 20
MFm(3,M)=lJTR -!J INCEX 21
MFL(%,M)=IJRR -lJ INDEX 22
MFL(5,M)=lJTT -lJ INDEX 23
MFL(6,M)=lJAL -!J l'NDEX 29
MFL(7,M)=lJFR -!J INDEX 25

'

MFL(8,M)=IJAR -lJ INDEX 26
MFL(9,M)=lJAA -!J INDEX 27
MFL(10,M)=lJTr-lJ INDEX 28
MFL(11,M'a1JBA-1J INDEX E9
MF L. ( 12, M l = l J T A - ! J !NDEX 30
MFL ( 13, M ) = l JL -!J INDEX 31
MFL(14,M)=lJB -!J INDEX 32
MFL(15,M)=lJR -!J INDEX 33
MFL(16,M)=lJT -!J INDEX 34
MFL(17 M)=IJA -!J INDEX 35
MFL(18,M)=IJF -lJ INDEX 36

C INDEX 37
C COMPARE THIS SET WITH THOSE PREVIOUSLY STORED INDEX 38

IF(M.EO.1) GO TO 450 INDEX 39
LUP=M-1 INDEX 40
DO 495 L=1,LUP INDEX 91
KTEST'C INDEX 42

98

521 246



DO 430 N=1,18 INCEx 43
I F ( MFL ( N M ) . NE . MFL ( N , L ) ) KTEST=1 I NDE X 44

430 CONTINUE INDEx 45
[F(KTEST.EO.11 GO TO 440 INCEX 46

C INDEx 97
C THE SET M MATCHES SET L INCEX 48

LFL(lJ)=L INDEX 43
GO TO 4F'O I NDE X 50

440 CONTINUE INDEX 51
445 CONTINUE INCEX 52

C INDE* 53
C THE SET M DOES NCI MATCH ANY PREVIOUSLY STORED INDEX 54

450 LFLl!J)*M INDEX 55
MAXM M INDEX 56
M=M+1 l !.DE x 57

460 CONTINUE INDEX 58
465 CONTINUE INCEX 59
470 CONTINUE INDEX 60
'475 CONTINUE INCEX 61

RETURN KFixCC 799
END KFIXCC 600

= = = = = = ==== = = = = z ///// = = = = = = = = = = = 3 = = =

SUBROUTINE ICONV KFIXCC 943
' CALL GCOMI KFIXCC 944
* CALL GCOM2 KFIACC 945
C KFIXCC 946
C UPDATE THE SFCCIFIC INTERNAL ENERGIES TO ACCOUNT FCR THE AFFECTS KIIXCC 947
i OF CONVECTION, VISCOUS AND PRESSURE WORK. AND CONDUCTION ISEE ALSO KFI/CC 948
C SUBROUTINE IGIL) KFIXCC 999
C KFIXCC 950

DIMENSION CS(14) KF!XCC 951
CALL START (l) THREED 184
DO 100 K=KS.ML THREED 185
IJulJ+1NCK THREED 186
DO 100 J=JS.JL THREED 187
IJ=lJ+INCJ THREED 188
DO 100 !=IS.!L THREED 189
IJ=IJ+1 THREED 190
IFIFL(IJ).NE.1) GO TO 100 KF!XCC 955
CS(141=TL(lJ1-TG(IJ)+SIEG(lJ)/CG(IJ)-51EL(IJ)/CL(!J) KFIXLC 956
CALL INOEX PERM 1277 12
CS(!;=nT*RHEAT(!J) KF IXCC 958
CS(2)=CL!!J)*RLPflJ) KFIXCC 959
CS(3)=2.0*CS(2)+FS(l) KFIXCC 960
CS(4)=CGt!J)* ROP (lJi K"lxCC 961
CS(5)=CS(4)*CS(3)+CS(l)*CS(2) KFIXCC 962
CS(6)=P(!J)*(TH(IJ)-THN(!J)) KFIXCC 963
CALL THF KFIXCC 964
CALL SIElF KFIXCC 965
CALL SIEGF KilXCC 966
CS(9)=0.5'DT*CHLAT(IJ)*CS(14) KFI/CC 967
CSill)=(DTODZ*(OMTFT-OMTFB(!))+DTORCR(!)*(OMTFR-OMTFL)+ THREE-? i91

1 DTORCPH(1)*(CMTFA-OMTFF(ICJ)))*P(IJ) THPEED 192

l* /
(1 4. ,t ' '
, 99



CS(12)=DTODZ*(ELFT-ELF 8t!))'DTORDR(I)+(ELFR-ELFL)+DTORDPH(1)* THREED 193

1 (ELF A-ELFF ( ICJ) ) THREED 199

CS(13)=RLP(lJ)*SIEL(!J)-SIELN(IJ)*(RLP(!J)-RLPN(IJ))-CS(12)-CS(!!) KFIXCC 972
IF ( TH( lJ) .EO. l . ) CS(13'=0. KFIXCC 973
IFITH(lJ).CO.l.) CS(6)=0. KFIXCC 979
IFICS(5).LE.O.) GO TO 10 KFlxCC 975
CS(7)=(DIODZ*(THFT-THFB(Is)+DTORDR(1)*(THFR-THrL)+DTORDPH(!)* THREED 195

I (THFA-THFF(ICJ)))*P(lJ) THREED 196

CS(8)=DTODZ*(EGFT-EGF8(II)+DTORDR(!)*(EGFR-EGFL)+DTCRDPH(1)* THREED 197

1 (EGFA-EGFFtiCJ)) THREED 198

CS ( I O ) = ROP ( ! J ) * S I EG ( I J i -S I EGN ( I J l * ( RGP ( l J )- 7GPN ( ! J i ) -C S ( 81 -CS ( 7 ) KFIXCC 980
IF( THE lJ) .EO.O. ) CS(10)=0. KFIXCC 981

IF(TH(lJ).EQ.0.) CS(6)=0. KFIXCC 982
S IEG( lJi =CG( I J) * t CS ( 10 i *CS ( 3) + ( CS ( 91 -CS( 6) ) *2. *CS (2) +CS( ! 3 ) * KFIXCC 983

1 LSrt))/CS(5) KFIXCC 989
10 IF (CS( 3) .LE .O. ) GO TO 90 KFIXCC 985

SIEL ( I J) =CL ( IJ) + (2. *CS( 131 -2. * ( CS ( 91 -CS( 61 ) +CS ( l l * SIEG( ! J) / KFIXCC 986
1 CG(IJ))/CS(3) KFIXCC 987

90 CONTINUE KFIXCC 998
EGFL=EGFR KFIXCC 989
ELFL=ELFR KFIXCC 990
THFL=THFR KilXCC 991

OMTFL=OMTFR KFIXCC 992
EGFB(1)=EGFT KFIXCC 993
ELFB(1)=ELFT KFlxCC 999
THFD(1)=THFT KFIXCC 995

OM T F 8 ( 1 ) =OM T F T KFIXCC 996
EGFF(ICJ)=EGFA THREED 199
ELFF ( ICJ) =ELr A THREED 200
THFF(ICJ)=THFA THREED 201
OMTFF(ICJ)=OMTFA THREED 202

100 CONTINUE KFIXCC 997
RETURN KFIXCC 998
END KFIXCC 999

= = = = = = = ===== = = = ///// = = = = = = = = = = = = = = =

SUBRCUTINE IGIL KFIXCC 1000
* CALL GCOMI KFIXCC 1001
* CALL GCOM2 KFIXCC 1002
C KFIXCC 1003
C UPDATE THE SPECIFIC INTERNAL ENERGIES TO ACCOUNT JOR THE AFFECTS KFlXCC 1004
C OF MASS, MOMENTUM. AND ENERGY EXCHANGE (SEE ALSO SUBROUTINE I CO. JV ) KFIXCC 1005
C yr!XCC 1006

DIMENSION CS(ll) KFIXCC 1007
CALL VRELS KFIXCC 1008
R!L=SIELN(IJ)*RLP(IJ) KFIXCC 1009
RIG =SIEGN(IJ)* ROP (lJ) KFlxCC 1010
SIEH=SIEG(IJ) KFIXCC 1011
SIEG(IJ)=SIEGN(!J) KFIXCC 1012
CALL SAT (0) KFIXCC 1013
CALL EOSG(0.1.1) KFIXCC 1019
SIEG(!Ji=SIEH KFIXCC 1015
E:EH=SIEL(IJ) KFIXCC 1016
S I EL ( IJi =SIELN( I J ) KFIXCC 1017
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CALL EOSL10,1,1)
KrIXCC 1018

SIEL(!J)=SIEH KFIXCC 1019
CS(lll=TL(!J)-TG(:J)+S1EGN(IJ)/CGilJ)-S!ELNilJ)/CLlIJ) KFIXCC 1020
CS(ll=DT*RHEAT(IJ) VFIXCC 1021
CS(2)=CL(IJ)*RLP(!J) KFIXCC 1022
CS(3)=2.0*CS(2)+CS(l) KFlXCC 1023
CS(4)=CGt!J)*RGPt!J) KFIXCC 1029
CS(5)= cst 4)*CS(3)+CS(1)*CS(2) KFIXCC 1025
CS(6)=(ERATE(lJ)-CRATE (IJ))*(P(IJ)/ROG(!J)+SIEGN(!J)) KFIXCC 1026
CS(d)=0.5*RHEAT(IJ)*CS(ll) KFIXCC 1027
CS(10)=RIL+DT*(-CS(F'-CS(81) KFIXCC 1028
IF(CS(5).EQ.0.) GO f0 i KFIXCC 1029
CS(7)=(KDPAG(IJ)+0.5 (ERATE(!J)+ CRATE (!Js))*VREL**2 nFIXCC 1030
CS(9)= RIG +9T*(CS(6)+CS(7)+CS(83) KFIXCC 1031
SIEG(!J)=CGt!J)*(CS(9)*2.*CS(2)+CS(1)*(DT*CS(7)+RIL+ RIG))/rS(5) KFIXCC 1032

1 IFtCS(3).EQ.0.) RETURN KFIXCC 1033
S I EL ( I J ) =CL ( I J ) * ( 2. 0 *CS ( 10 ) +CS i l ) * S I EG ( ! J ) /CG ( I J ) ) / CS ( 3 ) KFiXCC 1039
RETURN

KFIXCC 1035
END

KFlXCC 1036

= = = = = = = = = = = = === ///// ==== = = === ======

SUBROUTINE INDEX KFlXCC 1069* CALL GCOMI
KFIXCC 1070* CALL GCOM2
KFIXCC 1071C
KFlxCC 1072C CALCUL A TE INDICES FOR ARRAY QUAN' TIES KFIXCC 1073C
KFIXCC 1079C COMPLETE SET
INDEX 62ICJ=l+(J-1)*l82
iNDEX 63IPJ=lJ+1
INDEX 69

IMJ=lJ-l
INDEX 65IJP=lJ+182
INCEX 66IJM=lJ-182
INDEX 67IkP-lJ+182XJ82
INDEX 68

IFIFL(lKP).EQ.0) IKP=lKP-K8'IB2XJB2 INCEX 69IKM-|J-182XJ82
INDEX 70

IF(FL(IKM).EO.0) IKM=lKM+KB'!82XJB2 INCEX 71IMJP=lJP-1
INDEX 72IPJP=lJP+1
INDEX 73IPJM=IJM+1
INDEX 79IPKM=lKM+1
INDEX 75IMKP=IkP-1
INCEX 76IPNP=lKP+1
INDEX 77JMKM=lKM-182
INDEX 78JMKP=lkP-IB2
INCEX 79JPKM=lkMe102
INCEX 80JPKP=lKP+182
INCEX B1N=LFL(!J)
INDEX 82I JTL = l J+ MFL ( N )
INCEX 83IJ8R=lJ+MFL(N+11
INCEX 89IJTR=IJ+MFL(N+2)
INCEX 85I JRR = l J + MFL ( N * 3 )
INOFX 86IJTT=lJ+MFL(N+4)
INCEX 87[JAL=IJ+MFL(N+5)
INCEx 88

J L' *\ /b hC
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I JF R = l J + MFL I N + 6 ) INDEX 89
! JAR = l J+ MFL (N +7 ) INDEX 90
IJAA=IJ+MFL(N+81 INDEX 91
IJTF=lJ+MFL(N+9) INDEX 92
IJBA=IJ+MFL(N+10) INDEX 93
IJTA*lJ+MFL(N+11) INDEX 94
iJL=1J+MFL(N+12) INDEx 95
IJB=iJ+MFL(N+13) INDEX 96
IJR=IJ+MFL(N+14) INDEX 97
IJT=IJ+MFL(N+15) INDEX 98
IJA=IJ+MFL(N+16I INDEX 99
IJF=lJ+MFL(N+17) INDEX 100
RETilRN INDEX 101

C INDEX 102
ENTRY INDEXA INDEX 103

C INDEX 104
C t.E APE S T NE1GHBORS INDEX 105

ICJ=l+(J-!)+102 INDEX 106
IPJ=lJ+1 INDEX 107
IJP=lJ+182 INDEX 108
IMJ=lJ-l INDEX 109
IJM=lJ-182 INDEX 110
IKP=!J+182XJB2 INu .X 111
IF (FL ( IXP) .EQ.0 ) !KP=lKP-K8*lB2XJ82 INDEX 112
IKM=IJ-IB2XJ82 INDEX 113
IF (FL ( IKM) .EO.0 ) IKM=lKM+KB+IB2XJ82 INDEX 114
N=LFL(lJi INDEX 115
IJL=IJ+MFL(N+12) INDEX 116
IJB=lJ+MFLtN+13) INDEX .:
IJR- J+MFL(N+14) INDEX 118
IJT=IJ+MFL(N+15) INDEX 119
IJA=[J+MFL(N+16) INDEX 12Ci
IJF=lJ+MFLIN+17) INDEX 12|

20 RETURN KFIXCC l i l E.
END KF!XCC 1117

= = === = = = = = = = = = = ///// = = = == = === = = == = =

SUBROUTINE ITER KFIXCC l l l Et
+ CALL GCOMI KFIXCC 1119
* CALL GCOM2 KFIXCC ll2C

DAT A LMAX 0MEGA /5, 1.5 / KFIXCC 1121
C KFIXCC ll2E
C CALCULATES ITERATIVE SOLN. OF MASS, MOMENTUM, AND ENERGY EOS. KFIXCC 1123
C KFIXCC 1124
C IF THSF(lJ)=1, ITERATE ON THE L10VID CONTINUITY EQUATION KFIXCC 1125
C KFIXCC 1120

NIT =0 KFIXCC 1127
I NIT = NIT +1 KFIXCC 1120

MUSTIT=0 KFIXCC 1129
IF(NIT.EO.1) MUSTIT=1 KFlxCC l l 3Ci

C SET LIMITS OF 00 LOOPS THPEED 201,

CALL START (1) THREED 20'
00 102 K=KS.KL THREED 205
IJ=lJ+1NCK THREED 206

{ h(d
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00 101 J=JS,JL THREED 207
IJ=lJ+1NCJ THREED 208
00 100 l=lS,ll THREED 209
IJ=lJ+1 THREED 210
IF(FL(IJ).NE.1) GO TO 100 KFlxCC 1139
LOOP =0 KFIXCC 1135
KLOOP=0 KFIXCC 1136
KROS=-1 KFIXCC 1137
CALL INDEXA KFIXCC 1138
IF t THSF ( IJ) .EO.11 00 TO 50 KFIXCC 1139
CALI OVAP KFIXCC 1140
TARGET = 't.-0MEGA)*DG KF!XCC !!41

DGORIG=DG KFIXCC 1142
IF(AEG(DG-TARGET).LE.CONV(IJ)) 00 TO 78 KFIXCC 1143
MUSTIT=1 KFIXCC !!44

D3=DG KFIXCC 1145
P3=P(lJ) KFIXCC 1146
IF(NIT.GT.1)GOT010 KFIXCC 1147
GOT055 KFIXCC 1148

50 CALL DLIQ KFIXCC 1149
TARGET 4 (1.-0 MEGAL *DL KFIXCC 1150
DLORIG=DL KFlxCC 1151
IF ( ABSIOL-T ARGET ) .L E . CONV ( ! J ) ) GO TO 90 KFIXCC !!52

MUSTIT=1 KFIXCC 1153
D3=DL KFIXCC 1154
P3=P(lJ) KFIXCC 1155
IFINIT.GT.1)GOT010 KFlxCC 1156
GOTO55 KFIXCC 1157

10 IF(D3.GT. TARGET)GOT0ll KFlxCC 1158
D2=D3 KFIXCC 1159
P2=P3 KFIXCC 1160
IF(KROS.EO.-1)KROS=1 KFIXCC 1161
IF(KROS.EQ.0:KROS=2 RFIXCC 1162
00T012 KFlxCC 1163

11 Di=D3 KFIXCC 1164
Pl=P3 KFlYCC 1165
IF(KR05.EO. 1)KROS=0 KFIXCC 1166
IF(KR05.EO..)KROS=2 KFIXCC 1167

12 IF(KROS.EO.3)GOT059 KFIXCC 1168
IF(KROC.EO.2)GOT013 KFIXCC 1169
DP=(TARGET-DU *ABETA(!J) KFIXCC 1170
IF(-DP'GIGN(1..(D3-TARGET)).GT.O.5'F' DP= -n .5'S I 4 ( 1. . ( C ,- T ARGE T ) KFIXCC 1171

1 1*P3 KFIXCC 1172
53 P(IJ)=P(!J) + DP kFIXCC 1173

GOTO54 KFlXCC 1174
13 P(IJ)=(Dl'P2-D2*Pl+ TARGET *(Pl-P211/(Dl-D2) KFlxCC 1175

ABETAtlJ)=(PI-P2)/(Ol-D2) KFIXCC 1176
KROS=3 KFIXCC 1177

54 P3=P(lJ) rlXCC 1178e

55 CALL IGIL KFIXCC !!79

CALL EOSL(1.1.0) KFlXCC 1180
CALL EOSG(1,1,0) KFIXCC 1181
CALL SAT (0) KFIXCC 1182
RGP(IJ)=TH(IJ)*ROGI!J) KFIXCC 1183
RLP(IJ)=(1.-TH(lJ))*RL(IJ) KF IXCC 1184
CALL 80ll KFIXCC 1185
CALL COND KFIXCC 1186
IF(THSF(IJ).EO.l> CALL THGAS KFIXCC 1187
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CALL VELS KFIXCC !!88
IF(TH5F(IJ).EQ.1) GO TO 89 KFIXCC !!89
CALL MASFL KFIXCC 1190

78 RLP(IJ)=RLPN(lJi-DTORDR(1)*(RLFR(IJ)-RLFR(IMJ))-DTODZ*(RLFT(!J)- KFIXCC 1191
1 RLF T ( !JM) ) +DTORDPH( ! ) * ( RLF A ( !J )-RLF A ( IKM I )-DT * (ERATE ( IJ)- THREED 211
1 CRATE (lJ)) THREED 212
TH(IJ)=1.0-RLPtIJ)/RLfIJ) KFIXCC 1193
IF(TH(lJ).GE.0.0.AND.THf!J).LE.I.0) GO TO 80 KFIXCC 1194
IF(TH(IJ).LT.O.) TH(!J)=0. KFIXCC !!95
[F(TH(IJ).GT.I.) TH(!J)=1. KFIXCC 1196
RLP(IJ)=(1.-THi!J))'RL(IJ) KFIXCC 1197

C0 RGP(IJ)=ROG(IJ)*'4(IJ) KFIXCC 1198
[F(ABS (DG-TARGET).LE.CONV(IJ))GOTO100 KFIXCC 1199
CALL MASFG KFIXCC 1200
CALL DVAP KFIXCC 1201
IF((ABS (DG-TARGET) LE.CONV(IJ)).AND.(ABS (DG).LT. ABS (DGORIG))) KFIXCC 1202

i GO TO 100 KFIXCC 1203
IF(INIT.EO.1).AND.(LOOP.EO.0)) TARGET =(1.-OMEGA)*DG KFIXCC 1204
IF((NIT.EO 1).AND.(LOOP.EO.01) DGORIG=DG KFIXCC 1205
03=DG KFIXCC 1206
L OOP = L OOP + 1 KFIXCC 1207
IF((KROS.LT.2).AND.(LOOP.EO.LMAX)) ABETA(!J)=.5'LMAX'ABETAtlJ) KFIXCC 1208
IF(LOOP.EO.LMAX) GO TO 100 KFIXCC 1209
IF(KROS.EO.3) CALL NEWP KFIXCC 1210
GOTO10 KFIXCC 1211

89 CALL MASFG KFIXCC 1212
90 RGP(IJ)=RGPN(IJ)-DTORDR(!)*(RGFR(IJ)-RGFR(IMJ))-DTODZ*(RGFTilJ)- KFIXCC 1213

1 RGFT(lJM1)+DTORDPH(1)*(RGFA(IJ)-RGFAllKM))+DT*:ERATE(IJ)- THREED 213
1 CRATE (IJ)) THREED 214
TH(IJ)=RGP(IJ)/ROG(IJ) KFlxCC 1215
IF ( TH ( l J ) . GE . D . O . AND. TH ( ! J ' . LE .1. 0 ) GO TO 91 KFIXCC 1216
IF(THilJ).LT.J.) TH(IJ)=0. KFIXCC 1217
IF(Th.!J).GT.I.) TH(IJ)=1. KFIXCC 1218
RGPttv)=TH(IJJ'ROG(IJ) KFIXCC 1219

9r RLP(!J)=(1.-TH(IJ))*RL(IJ) KFlXCC 1220
IF(ABS (DL-TARGET).LE.CONV(IJ))GOTO100 KFIXCC 4221
CALL MASFL KFIXCC 1222
CALL DLIO KFIXCC 1223
I F ( ( AGS t DL - T ARGE T ) . LE . CCNV ( I J ) ) . AND . ( ABS ( C'_ ) .L T . ABS ( DLOR I G ) ) ) KFIXCC 1224

1 GO TO 100 KFIXCC IP25
IF((N!T.EO.!).AND.(LOOP.EO.0)) T RGET=(l.-OMEGA)*DL KFIXCC 12'6
IF((NIT.EC.1).AND.(LOOP.EO.0)) DLORIO=DL KFIXCC 12.7
D3=DL KFlXCC 4228
LOOP = LOOP +1 KFIXCC 1229
IF((KROS.LT.2).AND.(LOOP.EO.LMAX)) ABETAtlJ)=.5*LMAX'ABETA(!J) KFIXCC 1230
IF(LOOP.EO.LMAX GO 10 100 KFIXCC li31
IF ( KROS.EO 3 )C ALL NEWP KFIXCC 1232
GOTO10 KFIXCC 1233

100 CONTINUE KFIXCC 1234
101 CCNTINUE T9 PEED 215
102 CONTINUE THREED 216

IF(MUSTIT.EC.0) RETURN KFIXCC 1235
IFINIT.LT.1000) GO TO 1 KFIXCC 1236
RETURN KFIXCC 1237
END KFIX:C 1238

= ===3 = = - = 3 = = = ///// = = = = = = = = = == = = = =
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SUBROUTINE KDRAGS KFiXCC 1239
*LALL GCCMI KFIXCC 1290
*C ALL GCOM2 KFlxCC 1291

C KFlxCC 1242
C CALCULATE MOMENTUM EXCHANGE COEFFICIENT KFIXCC 1293
C KFIXCC 1249,

RETURN KFIXCC 1245
END KFIXCC 1246

, . = f//// . . . = = = = = = = = = = = =. . . = = = = = . . = =

SUBROUTINL MASFG KFlXCC 1247
* CALL GCCMI KFIXCC 1298
* CALL GCOM2 KFlxCC 1299
C KFIXCC 1250
C CALCULATES NASS FLUZES FOR THE GAS KFIXCC 1251
C KFIXCC 1252

IF(UG(IMJ).GE.O.) RGFR(IMJ)=UG(lMJ)*RGP([JL)*dB(I-1) KFIXCC 1253
IF(UGilMJ).LT.0.) RGFR(IMJ)=UG(IMJ)*RGP(IJ)*PB(I-1) KFIXCC 1254
IF(VG(IJM).GE.C.) RGFT(IJM)=VG(IJM)*RGP IJB) KFIXCC 1255
IF I VG ( I JM ) .L T . O . ) RDFT(!JMieVG(!JM)*RGPilJ) KriXCC 1256
IF(WG(IKM).GE.0.) RGFA(IKM)=WG(IKM)*RGP(!JF) THPEED 217
IF(WG(lKM) LT.O.) RGFAf!KMl=WG(IKM)*RGP(IJ) THREED 218

C KFIXCC 1257
ENTRY MASFGA KFlxCC 1258

C KFIXCC 1259
IF(UG(!J).GE.0.) RGFR(IJ)=UG(lJ)*RGPl!Ji*RB(1) VFIXCC IE60
IF(UGl!J).LT.J.) RGFR(IJ)=UG(IJ)* ROP (IJR1*RB(I) KFlxCC 1261
IF(VG(IJ).GE.O.) RGFT(!J)=VG(!J)*RGP(IJ) KFIXCC 12E2
IF(VG(IJ).LT.O.) RGFT(IJ)=VG(IJ)*RGPt!JT) KFIXCC 1263
IF(WG(lJ).GE.0.1 RGFAtlJ)=WG(IJ)*RGP(lJ) THREED 219
[F(WG(IJ).LT.0.) RGFAllJ)=WG(IJ)*RGP(!JA1 THREED 220
RETURN kFlXCC 1264
END KFIXCC 1F65

m = z z 3 a e = a a = = a a r ///// . m z = = = = = = - = = z , =

SUBROUTINE MASFL VFIXCC IEES
* CALL GCOMI KFIXCC ic67

* CALL GCOM2 KFlXCC 1209
C KFIXCC 1263
C C ALCULt.TES MASS F LUVES FOR THE LIQUID KF[XCC 127C
C k r i v C '. 1271

IF(UL(INJ).GE.O.) RLF R t l MJ ) =UL ( I MJ ) * PL P ( I JL ) * RB ( 1 - 1 ) KiIXCC 127d
IF(UL(IMJ).LT.O.) RLFR(!MJ)=UL(IMJ)*RLPflJ)*FB(1-1) KFl>CC 1273
IF(NL(lwM).GE.O.) RLFT(IJM)=; 'JM)*RzPt IJB) KFIXCC 1279
IFlVLilJM).LT.0.1 RLFT(IJM)=i. <t1 VLP('J) KFIXCC 1275
IF(WL(IKM).GE.O.) RLFA(IKM)=WL(lKMJ'RLP(IJF) it :PE ED 221
IF(WL(IkM).LT.O.) RLFA(IkM)=WLilkM)*PLP(1J) THREED 222

C9j ') %
J 4. t LJ
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C KFIXCC 1276
ENTR( MASFLA KFIXCC 1277

C KFIXCC 1278
IF(UL(IJI.GE.O.) Ruf6(IJ)=UL(!JiaPLP(lJ)*R8(l) KFIXCC 1279
1F(UL( lJ).LT.O.) RLFRtIJ)=UL(IJi'RLPl!JR)*RB(1) KFIXCC 1280
IF(VL(IJ).GE.0.1 PLFT(IJ)=VL(IJi'RLP(IJ) KFIXCC 1281
IF(VL(!J).LT.O.) RLF T ( I J) =VL ( I J J *RLP( I JT ) KFlXCC 1282
I F ( WL I * J I . GE . O . ) RLFAtlJ)=WL(!J)*RLP(IJ) THREED 223 *

IF(WL(!J).LT.O.) RLF/(IJi=WL(!J)*PLP(IJA) THREED 224
FETURN KFIXCC 1283
END KFIXCC 1284

= = = = = = = = = = = = = = = ///// = = = = = = = = = = === , =

SUBROUTINE NEWP KFIXCC 1285
* CALL GCOM1 KFIXCC 1286
* CALL GCOMC KFIXCC 1287
C KFIXCC 1288
C CALCULATE NEW ESilMATES OF ADVANCED TIME PRESSURE FROM THREE KFlxCC 1289
C (P.D) POINTS KFIXCC 1200
C KFIXCC 1291

IF(DI.NE.D3) PA=(D)*P3-D3*Pl+ TARGET *(Pl-P3))/(Ol-D3) KFlXCC 1292
IF((Dl-TARGET)*(D3-TARGET).LE.O.) GO TO 1 KFIXCC 1293
I F IDI .EO .D3)PA = 0.5 * (P2+P3 ) KFIXCC 1294
IF(PA.LT.P2.OR.PA.GT.P3)PA=0.5*(P2+P3) KFIXCC 1295
P8 = ( D2 * P3-03 * P2 + T ARGE T * ( P2-P 31 ) / ( D2-0 3 ) KFIXCC 1296
GOT010 KFIXCC ;297

1 !FID2.NE.D3) PB=(D2*P3-D3*P2+ TARGET *(P2-P3))/(D2-03) KFIXCC |298
I F ( D2. EO . D31 F 3 = 0. 5' ( P I -P3 ) KFIXCC 1299
IF(PB.LT.P3.OR.P8.GT.PI)PB=0.5*(Pl+P3) KFIXCC 1300

10 P(IJ)=0.5*1PA*PB) KFIXCC 1301
RETURN KFIXCC 1302
END KFIXCC 1303

= = = = = = = = = = = = = = = ///// == = = = = = = = ==== = =

SUBROUTINE PROG KFIXCC 1304
* CALL GCOMI KFIXCC 1305
* CALL GCOM2 KFIXCC 1306

DIMENSION VELMX(6) FILM S06
TPRI=TPR+ TIME KFIXCC 1308
TPLO=TPL+ TIME KFIXCC 1309
TPLOD=TPLD+ TIME KFIXf ' 'O
TROISK=2100. KFIXL, '

CALL SECOND (TCP) KFIXCC n2
C KFIXCC 1313

1 CONTINUE KFIXCC 1314
CALL SECOND(TNOW) KFlXCC 1315
CALL START (1) THREED 225
DO 10 K=KS.KL THREED 226
IJ=lJ+1NCK THREED 227
DO 10 J=JS,JL THREED 228
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I Jr IJ+1NCJ ihFEED 229
DO 10 !=IS,ll THREED 230
IJ=lJ*1 THPL E D 231

I F (F L ( I J) .NE .1 ) GO TO 10 KFlxCC 1319
PLPN(IJ)=RLP(!J) VFlxCC 1320
RCPN(!J)=RGP(lJ) VFI/CC 1321

THN(lJ)=TH(lJ) KFIXCC 1322
SIEGNilJ)=SIEG(IJ) AFIxCC 1323
SIELN(IJ)=SIEL(lJ) KF IXCC 1324
THgr([g),g gpjy;c }325
IF(TH(lJ).LT.THSTAP) TH5F(IJ)=1 KFlxCC 1326
CALL INDEXA KFIYCC 1327

C AFIXCC 1328
C C ALCUL ATE ECUAT ION OF ST ATE CUANI T IES KFlXCC 1329
C FFlxCC 1330

CALL SAT (1) KFl>CC 1331
CALL EOSG(1,1,2) KFlxCC 1332
CALL EOSL(1,1,2) KFl>CC 1333
CALL TRANS kFlxCC 1334

10 CONTINUE KFlxCC 1335
C KFlxCC 1336
C SET BOUNDARY AND CBSTACLE CCLLS VFIXCC 1337
C KFI)CC 1338

CALL BORY KFIXCC 1339
C KFIXCC 1340
C LPR= 0 OMITS AlL STANDARD OUTPUT (FOR SPECIAL OUTPUT PROGRAM 5) KFIXCC 1341

C LeR= 1 OMITS PAPER OUTPUT ALLOWS ALL FILM OUTPUT KFlxCC 1392
C LPR= 2 OMITS ALL FILM OUTPUT ALLOWS PAPER OUTDUT KF 1xCC 1343
C LPP= 3 ALLOWS ALL PLOTTING AND PRINTING ON FILM AND PAPER PRINTS KFIXCC 1344

IF (LPR.EO.0) 00 TO 400 KFIXCC 1345
IF (LPR.EO.2) 00 TO 295 KFlXCC 1346
IF (CYCLE.LE.1) 00 TO 60 KFIX'.C 1347
IF (TIME +.l*DI.LT.TPLO) GO TO 295 KFIXCC 1348

60 CONTINUE KFIXCC 1349
C VECTOR PLOT SECTION KFIXCC 1350
C If PLOTTING SPECIFIED BY LPR,THEN PLOT ARE MADE WHEN TPLO.LE. TIME KFIXCC 1351

C KrlXCC 1352
VELMX(ll=0.0 KFIXCC 1353
VELMX(2)=0.0 KFIXCC 1359
VELMXt3)=0.0 KF's:" 1355
VELMX(4)=0. FILM 607
VELMX(5)=0. FILM 6CB

VELMX(6)=0. FILM 609
OO 65 K=2,KB1 FILM 610
DO 65 J=2,JB1 KFIXCC 1356
DO 65 !=2.181 KFlXCC 1357
IJ=l+(J-11'IB2+(K-1)*lB2XJB2 FILM 611
IF IFL ( IJ) .EC .2.OR.FL ( !J) .EO. 3 ) 00 TO 65 FILM 612
VELMX(1)=AMAXI(VELMX(1). ABS (UG(lJ)), ABS (VG(lJ))) FILM 613
VELMXt2)=AMAXI(VELMX(2), ABS (UL(!J)),ABSIVL(IJ))) FILM 614
VELMX(3)=AMAXI(VELMXt3), ABS (UG(!J)), ABS (WGt!Jil; FILM 615
VELMvt4)=AMAXI(VELMXt4), ABS (UL(IJ)), ABS (WL(1,1: 1 FILM 616
VELMX(5)=AMAXI(VELMXf5).ABStVG(lJ)),ABStWG(lJ))) FILM 617
VELMXI6)=AMAXI(VELMXt6), ABS (VL(.J)),AB3(WL(!J))) FILM 618

65 CONTINUE KFIXCC 1367
D0 195 M=1,5 FILM 619
K=lJPLOT(1.M) FILM 620
IF(K.EO.0) GO TO 145 FILE 621
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D0 145 L=1,2 FILM 622
IF ( VELMX (L ) .LT . I .E- 101 GO TO 145 KFIXCC 1369
DROU= AMINI (DR.DZ)/VELMXIL1 KFIXCC 1370
DROU=0.9'DROU KFIXCC 1371
CALL ADV (1) KFIXCC 1373
CALL VPLOT(0,L,XXI,YYI,XX2,YY2) FILM 623
CALL VPLOT(1,L) KFIXCC 1379
DO 140 J=2.J81 KFIXCC 1380
00 140 I=2,181 KFIXCC 1381
!J=l+(J-1)*lB2+(K-l>*,82XJB2 FILM 624
IF ( FL i l J) .NE .1 ) GO TO 140 FILM 625
XXI=(1-1 5)*DR KFIXCC 1383
YYle(J-1.5)*DZ KFIXCC 1384
IMJ=lJ-l FILM 626
IJM=lJ-IB2 FILM 627
GO T O (110,120),L FILM 628

110 XX2=XXI+0.5*(UG(IMJ)+UGilJ))*DROU FILM 629
YY2=YYl+0.5*(VGt!JM)+VG(lJ))*DROU FILM 630
GO TO 130 KFIXCC 1389

120 XX2=XXI+0.5+(UL(IMJ)+UL(IJ3)*DROU FILM 631
YY2=YYl+0.5'(VLilJM)+VL(!J))*DROU FILM 632

130 C ALL VPLOT (2,L,XXI,YYl,XX2,YY2) KFlxCC 1395
140 CONTINUE KFlXCC 1396
145 CONTINUE KFIXCC 1397

C FILM 633
C 00 VECTOR IK AND JK PLOTS FILM 634

CALL VEClKJK(VELMX) FILM 635
C KFIXCC 1398
C END OF VECTOR PLOT SECTION---- ---START OF CCNTOUR PLOT SECTION* * KFIXCC 1399
C KFIXCC 1400
C PLOTS-- -RHO P.SIE . T .E TC . ----FOR ALL RE AL FLUID CELLS AS SPEC IF IED KFIXCC 1901
C BY JPLOT(L) EACF ARRAY STORED IN DUMMY ARRAY--CO--TO TRANSFER TO PLOT KFIXCC 1902
C ROUTINES KFlXCC 1403
C KFIXCC 1904

IF (CYCLE.LE.1) GO TO 160 KFIXCC 1906
IF (TIME +.l*DT.LT.TPLO) GO TO 295 KFIXCC 1907
TPLO=TPLO+TPL KFIXCC 1908

160 Col T INUE KFlxCC 1409
Do 290 M=1,5 FILM S36
K=lJPLOT(1,M) FILM 637
IF(K.EO.0) GO TO 290- FILM 638
DO 290 L=1,11 FILM 639
IF(IJPLOT(1+L.M).EO.0) J TO 290 FILM 640
00 260 J=1,JB2 KFIXCC 1912
DO 290 !=1,102 KFIXCC 1913
IJ=l+(J-1)*182+(K-11*IB2XJ82 FILM 641
GO TO il70,172,174.176,178,180,182,184.186.188,193,192),L KFIXCC 1414

170 CQ'lJ)=ROPflJ. FILM 642
00 TO 280 KF1XCC 1416

172 CQi'J)=RLP(IJ) FILM 643
GO TO ?80 KFIXCC 1918

174 CQ(IJ)= TH(IJ) FILM 644
GO TO 280 VFIXCC 1920

176 CQ(IJ)= P(IJ) FILM 645
GO TO 280 KFIXCC 1422

178 CQ(IJ)= TGtIJ) FILM 646
GO TO 280 KFIXCC 1924

180 CQilJ)= TL(IJ) FILM 647

'
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GO TO 280 kFIXCC 1926
182 C0(lJ)= TSilJ) FILM 648

Go TO 280 KFlxCC 1928
189 C0(IJi=SIEGI!J) FILM 649

00 TO 280 kFIXCC 1930
186 CQ(IJa=SIEL(lJ) F!iM 650

GO TO 280 KrixCC 1932
188 CQ(!J)=ERATE(lJi-CRATEllJ) FILM 651

GO TO 200 KFIXCC 1939
190 CQ( IJi =KDR AG( !J) FILM 652

GO TO 280 KFlXCC 1436
C NOT USED KFIXCC 1437

192 CONTINUE KFlXCC 1938
280 CONTINUE KFIXCC 1439

CALL CNPLOT(1,L) AFIXCC 1944
C ALL CNPLOT (2,L) KFIXCC 1445

290 CONTINUE KFIXCC 1946
C KFIMCC 1947
C FILM 653
C DO CONTOUR PLOT FOR INDICATED IK AND JK SURFACES FILM 659

CALL CNPLTIK FILM 655
CALL CNPLTJK FILM E56

C FILM 657
C ENO CF CONTCUR PLC' SECTluN FILM 658
C FILM 659

395 CONTINUE KFIXCC 1948
CALL SECOND (TNOW) KFIXCC 1449

C RELEASES DISK DATA TO TAPE EVERY 35 MINUTES KFIXCL 1450* * * * * * * * * * *

It (TNOW-TBEG.LT.1RDISK) GO TO 300 KFIXi~ 1951
TRDISK=TRDISK+2100. KF' '952
CALL DATAREL (SLFSETS) KFT 53

300 CONTINUE KF1 ' 454
KTAPE=9 KFIA.. ;455

C WRI TES FLUID V ARI ABLES U,V, RHO,F ,1, T ,E TC . (TAPE-9/121 VFIXCC 1456
IFILPR.LE.ll GO TO 350 KFlXCC 1957
IF((SECREQ-8.).LE.TMOW)GOT0310 KFIXCC 1958
IF (CYCLE.LE.0) GO TO 310 KFIXCC 1959
IF(TIME +.l*DT.LT.TPRI) GO TO 350 PERM 1277 13
TPRI=TPR14TPR KFIXCC 1461

310 CCNTINUE KFIXCC 1962
IFILPR.EO.l.OR.LDR.EO.3) CALL mDV(2) KFIXCC 1963

320 WRITE (KTAPE,500) CYCLE. TIME,DT,NAME KFIXCC 1464
WRITE (KTAPE,5!0) kFIXCC 1965
IJC=0 KFIXCC 1966
DO 340 K=KPI,KP2 INOUT 80
00 340 J=JPI,JP2 INOUT 8:
CO 340 !=lPI,lP2 INQUT 82
IJ=l+(J-1)*IB2+1K-1:*lB2XJ82 INQUT 83
IJC=lJC+4 KFIXCC 1469
IF (IJC.LT.56) GO TO 330 KFIXCC 1970
I cC = 4 KFIXCC 1471
WRITC(KTAPE 500) CYCLE TIME DT.NAME KFIXCC 1972
WRITE (KTAPE 510) KFl>CC 1973

330 WRITE ( K T APE ,520 > l , J K , FL ( I J ) , TH ( I J ) ,UG ( I J ) , v0 ( I J ) ,S I E G C I J ) , INOUT e4
1 RGP(!J),KDRAG(!J),WO(lJ) CG(lJ),RL(IJ),UL(!J),VL(!J), INQUT 85
2 S I EL ( ! J i , RI.P ( I J ) , RHE A T ( ! J ) , WL ( I J ) ,CL ( l J ) , ROG ( l J ) , 'NOUT 85
3 FRATE(!J), CRATE (lJ),ASURF(IJi,TE(!J),TL(IJ).TG(lJ),P(IJ) INDUT 87

340 CONTINUE KrlXCC Iw78
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350 IF (L PR.EO.2) GO TO 370 KFIXCC 1979
IF t ( SECREC-6. l .Lu . TNOW 1G0T0360 e<F 1 XC C 1980

IF (CYLLE.LE.1) GO TO 360 Ki!XCC 1481

IF TIME +.l*DT.LT.TPLCD' GO TO 370 PE RM 1277 i*

' PL OD = T PL OD * T PLD KFIXCC 1983
360 IF (VTAPE.EQ.12) GO TO 370 KFixCC 1984

CALL ADV (1) KFIXCC 1485
KTAPE=12 KFIXCC 1486
GO iO 320 KFIXCC 1987

370 CONTINUE KFIXCC 1488
IF ( I T J . E C . I . OR . J TD . EO . 31 GO TC 380 KFIXCC 1989
GO TO 900 KFIXCC 1490

380 CONTINUE kF1XCC 1491

IF((SECREQ-8.).LE.TNOWIGOTO390 KFIXCC 1992

IFICYCLE EQ.NCYDMP) GO TO 390 KFIXCC 1993
GO TO 400 KFIXCC 1994

390 IF(LPR.GE.21 WRITE (9,4901 NWDMP. CYCLE, TIME KFlXCC l'e 95
I F ( L PR . E O . l . CR . LPR . EO . 3 ) WR11E(12,490) NWDMP, CYCLE TIME KFlXCC 1996

C WRITE DATA ON DISK (FSETS) FOR PESTART IF ITD=1 OR 3 KFIXCC 1997
C KFIXCC 1998

NCiJMP=NSDMP+ CYCLE KFIXCC 1999
WR1TE(5) NWDMP,lB2.J82,VB2 .NOUT 88
WRITE (5) (((P(!,J,KI,TG(1,v,K).TH(1.J,K),TL(1.J.K),UG(1.J.K), 'NOUT 89
IULII.J.K),VGt!,J,K),VL(f J.K),WG(1,J.K),WL(1.J,K) 1=1,lB2), INAUT 90
2 J=1,J82),K=1,KB2) INOUT 91

!F((SECREQ-8.1.LE.TNOW) CALL EXIT KF I XCC 1503
NWOMP=NWDMP+1 KFIXCC 15C4

400 CONTINUE KFIXCC 1505
IF ( (SECREQ-8. ) .LE . TNOW)C ALL E X I T KFIXCC 1506

C KFIXCC 1507
C ***************END OF CYCLE, PRINT AND PLOT FINISHED'*********'''** KFIXCC 1508
C STOPS CALC. E SEC. BEFORE REQUESTED T IME ON JOB CARD USED TO KFIXCC 1509
C ALLOW TIME FOR OUTPUT KFIXCC 1510
C KFlXCC 1511

IF(TIME +.''DT.GE.TSTOP) GO TO 480 KFIXCC 1512
CALL TILDE KFIXCC 1513
CALL BETAS KFIXCC 1514
CALL ITER KFIXCC 1515
CALL ICONV KFIXCC 1516
TIME = TIME +DT KFIXCC 1517
CYCLE = CYCLE +1 KFIXCC 1518
TCPOLD=TCP KFIXCC 1519
CALL SECOND (TCP) KFIXCC 1520
CPT=TCP-TBEG KFIXCC 1521
CPTG= TCP -TCPOLD KFIXCC 1522
GRINJS=LPTG/(IB'!B'KB) INOUT 92
IF(LPR.GE.2) WR!fE(9,5301 NIT,11ME.DT, CYCLE,CPT, GRINDS KFIXCC 1524
KTAPE=12 KFIXCC 1525
IF(LPR.EQ.l.OR.LPR.EO.3) WRITE (12.530) NIT,!!Mi,DT CYCLE CPT, GRINDS KFIXCC 1526
GO TO 1 KFIXCC 1527

480 CONTINUE KFIXCC lbdd
RETURN KFIXCC 1529

C KFIXCC 1530
490 FORMAT (*0 TAPE 5 DUMP NO.=*IS' CYCLE =*15' TIME =*F10.4) KFIXCC 1531
500 FORMAT ('l CYCLE ='IS' TIME ='F14.8' FT=*Fl!.8,3X,10A8) KFIXCC 1532
510 F07 MAT (48HO I J K FL TH UG VG 10X, INOUT 93

159H SIEG RGP KCRAC WG CG / INOUT 9'e
218X,46HROL UL VL SIEL, INOUT 95

O
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354H PLP RHEAT kt CL / INOUT 96
419X,47HROG ERATE CRATE ASURF. INOUT 97

552H TS TL TG P ) INCUT 98
520 FORMAT (1X,913,2X,8(2X,lPE12.5;/15X,8(2X,lPE12.51/15X,8(2X, INOUT 99

I IPE12.51/1 KFI)CC 1540

530 FURMATf* ITER =*l4* TIME ='Fl%.8* DT=*Fil.8* CYCLE =* kFlXCC 1541

1 1%* CPa*1PE12.5* GRINDS =*1PE12.5) KFlxCC 1542

END KFIXCC 1543

= = = = = = = ,//// a = = == = = u = ======= = = = = = = =

SUBROUTINE PHEATS KFIXCC 1544

* CALL GCOMI KFlxCC 1545

* CALL GCOM2 KFIXCC 1546

C KFlxCC 1547

C HE AT EXCHANGE FUNCT ION KFIXCC 1548
C RHEAT MUST BE GPEATER THAN ZEPO IF THETA EQUAL TO ZERO CR CNE KFIXCC 1549
C VFlxCC 1550

PETUFN KFlxCC 1551

END KFlXCC 1552

///// = = ===== = = ======= = ========= = = = =

SUBROUTINE RTAPE5 KFlxCC 1553

* CALL GCOMI KFIXCC 1554

* CALL GCOM2 KFIXCC 1555

C KFlxCC 1556

C READ .NPUT DATA FROM TAPES KFIXCC 1557
10 READ (5) NTDMP,lB2,J82,KB2 INOUT 100

IF(LPR.GE.2) WRITE (9,90) NTDMP,NTD KFIXCC 1559
IF(LPR.EO.l.OR.LPR.EO.3) WRITE (12,40) NTDMP,NTD KFlxCC 1560

IF (NTD.EO.NTDMP) GO TO 20 VFIXCC 1561

READ (5) VFIXCC 1562
'F (NTDMP.EO.NFILE) GO TO 30 KFIXCC 1563

IF (EOF.5) 30.10 KFlxCC 1564
20 READ (5) ( ( ( P ( 1. J ,K ) , TG ( 1 J ,V ) TH ( I , J , K ) , TL ( 1, J , K ) , UG ( 1, J . K ) , INOUT 101

1UL(1.J.Kl.VG(1.J.K),VL(1.J.K),WG(!,J.K),WL(1 J.K),1=1,lB2), INOUT 102
1 J=1.JB2),Kal,KB2) INOUT 103

IF ( N T DMP . NE . Nr ! L E ) GG TO 10 KFlxCC 1567

30 CONTINUE KFIXCC 1568

PETURN KFIXCC 1569

40 FORMAT (2913) KFIXCC 1570

END KFIXCC 15'l

= = ============= ///// = = === = = = = ======

SUBROUTINE SATINL) KFlxCC 1572

* CALL GCOMI KFIXCC 1573

* CALL GCOM2 KFlxLC 1574
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C KFIXCC 1575
C CALCULATE THE SATURATED VAPOR TEMPERATURE AND LATENT HLAT KFIXCC 1576
C FRGM THE PRESSURE KFIXCC 1577
C KFlxCC 1570

HETURN VFIXCC 1579
END KFIXCC 1580

= = = = = = = = = = = = = = = ///// = = = = == = = = = = = == =

SUBROUTINE SETC KFIXCC 1626
* CALL GCOMI KFIXCC 1627
* CALL GCOM2 VFIXCC 1628
C KFIXCC 1629
C 5E T THE C ARRAY -- THE C ARRAY 15 USED TO STORE EQUATION OF Kr IXCC 1630
C STATE OR TRANSPORT PROPERTIES DATA, COEFF ICIENT5 OF FUNCT ICNS KFIXCC 1631
C AND RELATED CONSTANTS KFIXCC 1632
C KFIX'C 1633
C SCALEll)= LENGTH FACTCR KFIXCC 1639
C SCALE (2)= VELOCITY FACTOR KFIXCC 1635
C SCALE (3)= DENSITY FACTOR KFIXCC 1636
C SCALE (41= TEMPERATURE FACTCR KFIXCC 1637
C KFlXCC 1638

RETURN KFIXCC 1639
END KFIXCC 1690

///// ===,= ======== === = = === = = = = = = = = =

SUDROUTINE SETIND !NDEX 122
' CALL GCOMI INDEX 123
+ CALL GCOM2 INDEX 129
C INDEX 125
C CALCULATE INDICES FCR ARRAY CUAN! TIES INDEX 126
C INCEX 127

IPJ=lJ+1 INDEX 128
IJP=[J+182 INDEX 129
IMJ=lJ-l INDEX 130
IJM=lJ-182 INDEX 131
IMJP=1JP-1 INCEX 132
IPJP=lJP+1 INDEX 133
IPJM=lJM+1 INDEX 139
IkM=lJ-!B2XJ82 INDEX 135
IF(FL(IKM).EO.01 IkM=l(M+KB*182XJ82 INDEX 136
IPKM=IAM+1 INDEX 137
|KP=lJ+!B2XJ82 INDEX 138
IF(FL(IKP).EO.0) IKP=lkP-KB'!B2XJ82 INDEX 139
IMAP=lKP-1 INDEX 190
1 PAP =lkP+1 INDEX 191
JMcM=lKM-182 INDEX 192
JMAP=IAP-182 1NDEX 193
JPkM=lkM+182 INDEX 199
JPkP=lKP+182 INDEX 195
IJL=lMJ INDEX 196
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IJ8=IJM INDEX 147

IJT=lJP INDEX 148

IJR=1PJ INDEX 149
INDEX 150IJF=lKM

IJA=lKP INDEX 151

INDEX 152
! JT L = l M JP

INDEX 153IJBR=lPJM
|JPR=lJ+2 INDEX 154

INDEX 155IJTT=lJP+182
INDEX 156IJTR=lPJP

I F ' I . EO .181. AND . J . EQ . J81 ) IJTR=lJ INDEX 157
INDEX 158(JFR=lPVM
INDEX 159IJAL=lMKP
INDEX 160IJAR=lPKP
INDEX 161IJAA=lKP+182XJ82

IF (FL ( lJA A) .EO.0 ) IJAA=lJAA-KB'182XJB2 INDEX 162
INDEX 163IJ3A=JMKP
INDEX 164IJTF=JPKM
INDEX 165IJTA=JPKP

IF ( (FL ( IPJ) .EO.2) .OR. (FL ( IPJ) .EO. 3) ) IJR=lJ INDEX 166

I F ( ( FL ( I MJ) .EQ .2 ) .OR . ( FL ( I MJ ) .EO . 31 ) I JL - l J INDEX 167

I F ( ( FL ( ! JP t .EO.2 ) .OR. ( FL ( I JP ) . EO . 3 ) ) is'=lJ INDEX 168

IF((FL(!JM).EO.2).OR (FL(IJM).EJ.31) IJ8=lJ INDEX 169

IF f (FL( IKP) .EO.2) .OR. (FL ( IKP) .EO.3 ? ; IJA=lJ INDEX 170

I F ( ( FL ( I KM ) .EO .2 ) .OR . (FL ( I KM ) .EQ . 3 ) ) IJF=ld INDEX 171

IF((FL(IPJP).Pc.2.AND.FL(IPJP).NE.3)) GO TO 110 INDEX 172

IJTR=lJ INDEX 173

IF((FL(IPJ).NE.2.AND.FL(IPJ).Nc.3).AND. INDEX 174

1 ( FL ( ! JP ) . EO . 2. OR . FL ( I JP ) . EO . 3 ) ) IJTR=lPJ INDEX 175

IF ( IFL ( IPJ s .EO.2.OR.FL ( IPJ) .EO. 3 ) . AND. INDEX 176

1 (FL(IJP).PE.2.AND.FL(!JP).NE.3)) IJTR=lJP INDEX 177

110 IF((FLI!PJM).NE.2.AND.FL(IPJM).NE.31) GO TO 120 INDEX 178

IJ8R=lJ INDEX 179

L F ( ( FL ( I PJ) . NE . 2. AND . FL ( I PJ) . NE . 3 ) . AND . INDEX 180

? ( F L ( l JM ) . E O . 2. OR . F L ( I JM ) . EQ . 3 ) ) IJBR=IPJ INDEX 181

IF((FL(IPJ).EO.2.OR.FL(IPJ).EO.- .D . INDEX 182

1 (FL(IJM).NE.2.AND.FL(IJM).NE.3)) IJBR=lJM INDEX 183

120 I F ( (FL ( I MJP ) .NE . 2. AND.FL ( I MJP ) . NE . 3 ) ) GO TO 140 INDEX 184

IJTL*1J INDEX 185

IF((FL(IMJ).NE.2.AND.FL(IMJ).NE.3).AND. INDEX 186

1 ( FL ( ! JP) . EO . 2. OR . FL ( l JP ) . EO . 3 ) ) IJTL=lMJ INDEX 187

I F ( ( FL ( I MJ ) . EO . 2.OR . FL ( I MJ ) . E Q . 3 ) . AND . INDEX 188

1 (FL(IJP).NE.2.AND.FL(!JP).NE.3)) IJTL=lJP INDEX 190

140 I F ( ( FL ( I JRR ) . E Q . 2. OR . FL ( I JRR ) . EO . 3 ) . CR . ( 1. EQ . ! B 1, ' laRR=lJR INDEX 190

IF t (FL ( IJTT ) .EO.2.OR.FL ( !JT T ) .EO. 3) .CR. (J.EO.JB1 ) : IJTT=lJT INDEX 191

IF(trL(IPKP).NE.2.AND.FL(IPKP).NE.31) GO TO 150 INDEX lod

IJAR=lJ INDEX 193

IF(("L(IPJ).NE.2.AND.FL(IPJ).NE.3).AND. INDEX 194

1 ( FL ( ! KP ) .EO .2.CR .FL ( l KP ) .EO . 3 ) ) IJAR=lPJ INDEX 195

IF ( ( FL ( I PJ ) .EO .2.OR . FL ( I PJ ) . EO . 3 ) . AND. INDEX 195

1 ( FL ( I KP ) . NE . 2. AND . FL ( ! KP ) . NE . 31 ) IJAR=lkP INDEX 197

150 IF((FL(IPKM).NE.2.AND.FL(IPKM).NE.3)) GO TO 160 INDEX 198

I Jr R = l J INDEX 199

I F ( ( FL ( I PJ) . NE . 2. AND . FL ( I PJ ) . NE . 3 ) . AND . INDEX 200

1 (FL(!KM).EQ.2.OR.FLtlKM).EQ.3)) IJrq=lPJ INDEX 201

IF((FL(IPJ).EQ.2.OR.FL(IPJ).EO.3'.AND. INDEX 202

1 ( FL ( I KM ) .NE . 2. AND . FL ( I KM ) .NE . 3 ) ) IJFR=lKM INDEX 203

160 I F ( ( FL ( IMKP) .NE .2. AND.FL ( IMKP ) .NE . 3 ) ) GO TC 180 NDEX 204

*< t
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IJAL=1J INDEX 205
IFtIFL(IMJ).NE.2.AND.FL(IMJ).NE.3).AND. INDEX 206

1 (FLtiVP).EO.2.CP.FL(IKP).EQ.31) IJAL=lMJ INDEX 207
IFi(FLIIMJ).EO.2.CR.FL(IMJ).EO.3).AND. INDEX 208

1 ( F L ( I kP ) . NE . 2. AND . F L ( I RD ) . NE . 311 IJAL=lKP INDEX 209
180 IFIFL([JAAl.EQ 2 OR.FL(lJAA).EQ.3) IJAA=lJA INDEX 210

IFIFLiIVP).EQ.2.CR.FLtIkP) .EO.3) IJAA=1JA INDEX 211
I F f F L ( lvP ) .EQ .2. OP.FL ( IKP ) .EO. 31 IJAA=lJA INDEX 212
IF(IFL(JPKP).NE.2.AND.FL(JPKP).NE.3)) 00 10 190 INDEX 213
'JTA=lJ INDEX 214
I F ( I F L ( I JP ) . NE . 2. AND . FL I I JP ) . NE . 3 ) . AND . INDEX 215

1 (FL(IKP).EO.2.CR.FLtlKP).EC.3)) IJTA=lJP INDEX 216
IF((FL(IJP).EO.2.GR.FLIIJP).EO.3).AND. INDEX 217

1 (FL(IVP).NE.2.AND.FL(iKP).NE.3)) IJTA=lKP INDEX 218
190 IF(iFL(JPKM).NE.2.AND.FL(JPKM).NE.3)) GO TO 200 INDEX 219

IJTFalJ INDEX 220
IF((FL(IJP).NE.2.AND.FL(IJP).NE.3).AND. INDEX 221

1 (FL(IKM).EO.2.OR.FL(IKM).EO.3)) IJTF=lJP INDEX 222
IFt(FLlIJPl.EO.2.OR.FLtIJP).EO.3).AND. INDEX 223

1 (FLl!KM).NE.2.AND.FL(IKM).NE.3)) I J TF = l'<M INDEX 224
200 !F((FL(JMKP).NE.2.AND.FL(JMKP).NE.s'' GO TO 220 INDEX 225

IJBA=IJ INCEX 226
[F1(FLIIJM).NE.2.AND.FL(lJM).NE.31.AND. INDEX 227

1 (FL(lKP).EQ.2.OR.rL(!KP).EO.3)) IJBA=lJM INDEX 228
I F ( ( F L ( l JM ) . EO . 2. OR . FL ( l JM ) . EO . 3 ) . AND . INDEX 229

1 (FL(IKP).NE.2.AND.FL(IKP).NE.3)) IJBA=lKP INDEX 230
220 RETURN INDEX 231

END INDEX 232

///// ======= = = = = = ==== = = = = = = = = = = = = = =

SUDROUTINE 'ETUP KFIXCC 1641
* CALL GCOMI KFlxCC 1642
* CALL GCOM2 KFIXCC 1693
C KFIXCC 1644
C THIS SUBROUTINE SETS SOME PROBLEM CCNSTANTS AND DEFINES THE KFIXCC 1645
C COMPUT ING MESH FLUID VARI ABLE INITIAL CONDITIONS FROM INPUT DATA KFlxCC 1646
C KFIXCC 1647

DIMENSION NAMIX(18) INDEX 233
DATA NAMIX / 4HIJTL ,4HIJ8R ,4HIJTR 4HIJAR,4HIJTT ,4HIJAL ,4HIJFR, INDEX 234
14HIJAR,4HIJAA,4HIJTF 4HIJ8A,4HIJTA,3HIJL, INDEX 235
i3H1JO,3HIJR,3HIJT.3HIJA,3HIJF / INDEX 236
IF(LPR.GE.2) WRITE (9.660) KFIXCC 1648
IF(LPR.EQ.l.LA.LPR.EO.31 WP!!E(12,660) KFIXCC 1649

C KFIXCC 1650
CALL SETC KFIXCC 1651

C KFIXCC ;652

THSTAR=0.50 KF1XCC 1653
RCR=1./GR KFIXCC ;654

RDZ=1./DZ KFIXCC 1655
RDPH=1./DPH THREED 232
DTOOPH=DT*RDPH THREED 233
DTCDZ=DT*RDZ KFIXCC 1656
DTCDR=DT*RDR KFIXCC 1657
ROR2=RDR*ROR KFlXCC 1658

,s
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RDZ2=RD- KFlxCC 1659
C KFIXCC 1660

IF(!TC.EO.0) GO TO 15 kFIXCC 1661
EX= FLOAT (ITC) KFIXCC 1662
R(1)=-(0.5/EX)*DR**EX KFIXCC 1663
RB(1)=0. KFlxCC 1E69
RRB(1)=0. KFlxCC 1665
DO 10 !=2,lBm KFIXCC IE66
W 1)=t(FLOAT (I)-1.5)*DR)**EX KFIXCC 1667
Chi!)=((FLOAT (!)-1.0)*DR)**EX KE!XCC 1668
PRB(I)=1./RB(!) KFIXCC 1669
RRIDR(1)=RDR/R(1) KFIXCC 1670
DTORDR(i)=DT*RRIOR(1) KFIXCC 16'l
DTORBDR(1)=DTODR*RP8(1) KFIXCC ! G 72
DTORDPH(1)=DT*RDPH/R(!) THREED 239
DTORBDP(ll=DT*ROPH/R8(l) THREED 235

10 CONTINUE KFIXCC 1673
C KFIXCC 1679

GO TO 25 KFIXCC 1675
15 DO 20 !=1,182 KFI>CC 1676

R(I)=1. KFIXCC 1677
R8(1)=1. VFIXCC 1678
RR8(!)=1. KFIXCC 1679
RRIDR(!)=RDR KFIXCC 1680
DTORDR(1)=DT*RDR KFlXCC 1681
DTORBOR(1)=DTORDR(!) KFIXCC 1682
DTORDPHt!)=DT*RDPH THPEED 236

20 CONTINUE KFIXCC 1683
C KFIXCC 1684

25 CONTINUE KFIXCC 1685
C KFlXCC 1686

DO 35 K=1,KBE INOUT 109
IF(LPR.GE.2) WRITE (9,690) K INOUT 105
I F I L PR .EO . l . OR .LPR . EO . 3 ) WRITE (12,690) K INOUT 106
DO 30 J=1,JB2 kFIXCC 1687
KPR=J82-J+1 KFIXCC 1688
IF(LPR.GE.2) INOUT 107

1RRITE( 9,650) (FL(1,KPR.K),1=1,182) INGUT 108
IF(LPR.EO.l.OR.LPR.EO.3) INOUT 109
IWRITE(12,650) (FL(1,KPR,K).1=1,182) INOUT 110

30 CONTINUE INOUT 111
IF(LPR.GE.2) WRITE (9,660) KFIXCC 1691
IF(LPR.EQ.l.OR.LPR.EQ.3) WRITE (12,660) KFIXCC 1692

35 CONTINUE INOUT 112
C INOUT 113
C ----PRINTS CELL FLAGS----- KFIXCC 1693

DO 41 K=2,K81 INDEX 237
IF(LPR.GE.2) WRITE (9.670) K INDEX 238
IFILPREQ.l.OR.LPR.EO.3) WRITE (12,670) K INDEX 239
DO 90 J=1.JB2 INUEX 290
KPR=J82-J+1 INDEX 291
IF(LPR.GE.2) INDEX 292

IWRITE(9.630) (LFL(1,KPR.K),1=1,IB2) INDEX 293
IF(LPR.EO.l.OR.LPR.EQ.3) INDEX 299

IWRITE(12,630) (LFL(1,KPR,K),1=1,lB2) INDEX 295
90 CONTINUE INDEX 296

IF(LPR.GE.2) WRITE (9.660) INDEX 297
IF(LPR.EO.l.OR.LPR.EO.3) WRITE (12,660) INDEX 248
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41 CONTINUE INDEX 249
|F(LPR.GE.2) WRITE (9.680) INDEX 250
I F ( LPR . EO . l . OR .LFR . E O . 3 ) WRITE (12,680) INDEX 251
DO 42 M=1,MAXM,20 INDEX 252
ILOW=M INDEX 253
IUP=lLOW+19 1NDEX 254
IUP= MIN 0(MAXM,IUP) INDEX 255
DO 47 J=1,18 INDEX 256
IFILPR.GE.2) INDEX 257

IWRITE(9,700) NAMIX(J),(MFL(J.!),!=lLOW,IUP) INDEX 258
IF f LPR.EO. l .OR.LPR.EO. 3) INDEX 259
IWRITE(12,700) NAMIX(J),(MFL(J,1),1=ILCW,iUP) INDEX 260

47 CONTINUE INDEX 261
IF(LPR.GE.2) WRITE (9.690) INDEX 262
I F (LPR . EO . l .OR .L PR . EO. 3 ) WRITE (12,690) INDEX 263

42 CONTINUE INDEX 264
CALL START (1) INDEX 265

DO 46 K=KS.KL iNDEX 266

IJ=lJ+INCK INDEX 267
DO 4 3 J= JS. JL INDEX 268
IJ=IJ+1NCJ INDEX 269
DO 49 !=IS,ll INDEX 270
IJ=lJ+1 INDFV 271
LFL(lJ)=(LFL(IJ)-1)*18+1 INDEX 272

44 CONTINUE INDEX h'3
4 3 CGNT I NUE INDEX 27-

46 CONTINUE INDEX 275
C KFIXCC IFj4

C SET DATA ARRAYS----BYPASSES IF PEST ART DAT A RE AD FROM T APES kFIXCC 4695
C THREED 237

DO 80 K=2,KB1 THREED 238
DO 50 J=2,JB1 KFIXCC 1696
DO 50 !=2,181 KFIXCC 1697
IJ=l*(J-1)*182+(K-1)*lB2XJ82 THREED 239
IF(FL(lJ).NE.1) GO TO 50 KFIXCC 1699
IF(lTD.GT.1) GO TO 45 VIIXCC 1700
IPJ=lJ+1 PERM 1277 15
IJP=lJ+iO2 PERM 1277 16
P(!J)=PO KFIXCC 1701
TO(IJi= TEMPO KFIXCC 1702
TH(lJ)=TH0 KFIXCC 1703
TL(IJ)= TEMPO KFIXCC 1704
IF (FL ( IPJ ) .NE .2. AND.FL ( IPJ) .NE . 3) UGilJ)=UL(!J)=UO FERM1277 17
IF(FL(lJP).NE.2.AND.FL<lJP).NE.31 VG(IJ)=VL(IJ)=VD PERM 1277 18
Ir(FLt'KP).NE.2.AND.FL(IKP).NE.3) WG(IJi=WLt!J)=WO THREED 240

45 CALL CONVERT KFIXCC 1707
50 CONTINUE KFIXCC 1708

C0 60 !=2,181 KFIXCC 1709
J=1 KFIXCC 1710
!J=l+(J-1)*IB7+(K-1)*lB2*JB2 THREED 241
IF(FL(IJ).NE.5) GO TO 60 KFIXCC 1712
DIST=(1-1)*DR-0.l*CR KFIXCC 1713
IF(DIST.GT.FLO(3).AND DIST.LT.FLO(411 00 TO 55 KFIXCC 1714
P(!J)=P!NL KFIXCC 1715
TG(IJ)=TL(IJ)=TEMPINL KFIXCC 1716
TH(IJ)=THINL KFIXCC 1717
THN(IJ)=TH([J) KFlXCC 1718
VG(!Ji=VL(IJ)=VINL KFIXCC 1719
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UGilJ)=UL(IJ)=UINL KFIXCC 1720
WG(IJ)=WL(!J)=0. THREED 242
GOTO57 VFlyCC 1721

55 P(IJ)=PINR KFIXCC 1722
TG(lJ)=TL(IJ)=TEMPlNR KFIXCC 1723
TH(IJ)=THINR KFIXCC 1724
THN(IJ) TH(lJ) KFIXCC 1725
VG(IJ)=VL(IJ)=VINR VFIXCC 1726
UG( IJ) = L ( l J) =UINR KFIXCC 1727
WG(IJ)=M.(IJ)=0. THREED 293

57 CALL CONVERT K"IXCC 1728
IJR=lJ+1 KFIXCC 1729
IJTalJ+182 KFIXCC 1730
,A=IJ+182XJP2 iHREED 244

JALL MASFGA KFIXCC 1731
CALL MASFLA VFlXCC 1732
CALL SEIXTRA KFIXCC 1733

60 CONTINUE AFIXCC 1734
DO 70 J=2,J81 KFIXCC 1735
I=1 KFIXCC 1736
IJ=l+(J-1)=lB2+(K-ll=lB2XJ5E THREED 245
IF(FL(IJ).NE.5)GOT070 kFIXCC 1738
DIST=(J-1)=DZ-0.1=DZ KFIXCC 1739
IF(DIST.GT.FLO(7).AND.DIST.LT.FLO(8s)GOT065 KFIXCC 1740
Pt J)= PIN 8 KFIXCC 1741
TG t !Ji = TL ( IJ) = TEMP IN8 KrlyCC 1742
THi!J)=THINB KFIXCC 1743
THN(IJ)=TH(!J) KFlxCC 1744
VG:lJ)=VL(IJ)=VINB KF IXCC 1745
UGilJ)=UL(IJ)=UINB KFIXCC 1796
WG(!J)=WL(IJ)=0. THREED 246
GOTO 67 KFIXCC 1747

65 P(IJ)=PINI KFIXCC 1748
TG(IJ)=TL(IJ)=TEMPINT KFIXCC 1749
TH(lJ)=THINT VFIXCC 1750
VG(IJ)=VLiiJ)=VINT KFlXCC 1751
THN(IJ)=TH(lJ) KFlxCC 1752
UG(!Ji=UL(!J)=UlNT kFIXCC 1753
WGt!J)=WL(IJ)=0. THREED 247

67 CALL CONVERT yelXCC 1755
IJR=lJ+1 KFIXCC 1756
IJT=IJ+182 KFIXCC 1757
IJA=lJ+IB2XJ82 THPEED 248
CALL MASFGA KFIXCC 1758
CALL MASFLA KFIXCC 1759
CALL SETXTRA KFl)CC 1760

70 CONTINUE KFIXCC 1761
C KFIXCC 1762

80 CONTINUE THPEED 249
650 FORMAT (!H06312) VFIXCC 1763
630 FORMAT (lHO,44131 INOJT 114
640 FORMAT (39H CELL FLAG MAP FL(!,J) FCR K=,13 ///) INGUT 115
660 FORMAT (lHl) KFIXCC 17FA
670 FORMAT (96H CELL INCEy MAP LFL(!,J,K) FOR K=,13 ///) INDEY 276
680 FORMAT (SlH INDEX INCPEMENTS APRAY MFL(M LFLf1.J,K)1 ///J INDEX 277
690 FORMAT (lH ///l INDEX 278
700 FCPMAT ( IH .A7,2016) INCEX 279

RETURN yrl>CC 1765
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END KFIXCC 17Fo

= ///// = = = = = = = = = = = = == = = = = = = = = = = = = = = =

SUBPCUTINE SETXTAA KFIXCC 1767
* CALL GCOMI KFIXCC 1768
* CALL GCOM2 KFlxCC 1769
C KFIXCC 1770

IKM=lJ-!B2XJ82 THREED 250
IMJ=1J-1 LF i .'CC 1772
IJM=IJ-182 KFIXCC 1773
THNIIJi=TH(IJ) KFIXCC 1774
CALL SAT (1) KFIXCC 1775
CALL E05G(l,!,I) KFIXCC 1776
CALL EOSt(1,1,1) KFIXCC 1777
CALL TRANS KFIXCC 1778
CALL RHEA'S KFIXCC 1779
CALL KORAGS KFIXCC 1780

.

RETURN KF1XCC 1781
END KFIXCC 1782

= ///// ===============3 = = == = === = = = = =

SUBROUTINE SIEGF KFIXCC 1783
* CALL GCOMI KFlXCC 1784
* CALL GCOM2 KFIXCC 178S
C KFIXCC 1786

''

C CALCULATES FLUXES OF SPECIFIC INTERNAL Et.ERGY DENSITY FOR THE GAS KFIXCC 1787
C KFIXCC 1788

IF(UG(IJ).GE.0.IEGFR=RGP(IJ)*SIEGN(IJ)'UG(IJ)* J(I) KFIXCC 1789
IF(UGtIJ).LT.0.)EGFR=RGPt!JR)*SIEGN(IJR)'UG(lJ)*R3(I) KF1XCC 1/90
IF(VGtlJ).GE.O.)EGFT=RGP(!J)*SIEGN(!J)*VGt!J) KFIXCC 179!
IF(VGilJ).LT.0.)EGFT=RGP(!JT)*SIEGN(!JT)*VG(lJ) KFIXCC 1792
IF(WG(!J).GE.O.) EGFA=RGP(lJ)*SIEGN(IJ)*WG(lJ) THREED 251

"

[F(WGt!J).LT.O.) EGFA=RGP(lJA)*SIEGN(IJA)*WG(IJ) THREED 252
'

IFIFL(IMJ).NE.1) GO TO 1 KFIXCC 1793
IF(FL(IJM).NE.1) GO TO 2 KFIXCC 179%
IF(FL(IKM).NE.1.OR.K.EQ.2) GO TO 3 THREED 253
RETURN INVIS X

1 IF(UG(IMJ).GE.0.)EGFL=RGP(!JL)*SIEGN(lJL)*UG(IMJ)*R8(I-1) KFIXCC l'97
IF(UG(IMJ).LT.0.)EGFL=RGP(!J)*SIEGN(IJ)*UG(IMJ)*P8(1-1) KFIXCC 1798
IF(FL(IJM1.NE.1) GO TO 2 KFIXCC 1799
IF(FL(IKM).NE.1.OR.K.EO.2) GO TO 3 THREED 259
FETURN INV!S 2

2 IF(VG(IJM).GE.0.) EOF 8t!)=RGP(lJ8l*SIEGN(!Jbi+V"> IJM) KFIXCC 1802
I F ( % G t ! JM) .L I . O . ) EGF8 ( ! ) =RGP ( l J) * S!EGN ( lJ ) * VG i l JM) KFIXCC 1803
IF(Fe(IKM).NE.I.OR.K.EO.2) GO TO 3 THREED 255
RETURN KFIXCC 1809

3 IF(WGtlKM).GE.O.) EGFF(ICJ)=RGP(!JFl*SIEGN(!JFl*WG(IKM) THREED 256
IF(WG(IKM).LT.O.) EGFF(ICJ)=PGP(!J)*SIEGN(IJ)*WGIIKM) THREED 257
RETURN THREED 258
END KFIXCC 1810
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= = = = = = ///// = = = = = = - = = = = ===== = ====== = _

SUBROUTINE SIELF rFIXCC 1811

* CALL GCOMI KFIXCC 1812

* CALL GCOM2 KFIXCC 1813
C KFIXCC 1819

C CALCULATES FLUXES OF SPECIFIC INTERNAL ENEFGY DENSITY FOR THE LIO. KFIXCC 1815
C KFIXCC 1816

I F ( UL ( I J ) .GE . 0. ) ELFR=RLP ( l J ) *S I ELN ( ! J ) *UL ( I J ) *R8 ( 1 ) KFIXCC 1817

I F ( UL ( I J ) . L T . O . ) E L F R = RL P ( ! JR ) * S I E L N ( l JR ) * UL ' ! J ) * F B ( ! ) KFIXCC 1818

IF ( VL ( I J) .GE . 0. ) ELF T =RLP( I J) * SIELN( I J) * VL ( I J ) KFIXCC 1819

IF(VL(lJ).LT.O.)ELFT=PLP(I T)*SIELN(IJT)*VL(IJ) KFIXCt' 1820

IF(WL(IJ).GE.O.) ELFA=RLP(!J)*SIELN(IJ)*WL(IJ) THREED 259
IF(WL(lJ).LT.9.) E LF A = RLP ( l J A ) * SI ELN ( I J A l * WL ( I J ) THREED 260
IFIFL(IMJ).NE.1) GO TO 1 KFlxCC l 'z l

IF(FL(IJM).NE.1) GO TO 2 KFlxCC "822.

IF(FL(IKM).NE.1.OR.K.EO.2) GO TO 3 innEED 261

RETURN INVIS 3

1 IF(UL(IMJ).GE.0.)ELFL=RLP(IJL)*SIELN(lJL)*UL(IMJ)*R3(1-1) KFlxCC 1825
IF ( Ul t l MJ ) . L T . O . ) ELFL = RLP ( l J ) * S IEL 1( ! J ) * UL ( I MJ ) * R8 ( 1 - 1 ) KFlXCC 1826

IF(FL(IJM).NE.11 GO TO 2 KFlXCC 1827
IF(FL(IKM).NE.1.OR.K.EO.2) GO TO 3 THREED 262
RETURN INVIS 4

2 IF ( VL ( IJM) .GE . O . )ELFB( ! ) =RLP ( I JB) * SIELN( l JB) * VL ( IJM ) KF!XCC 1830
I F ( VL ( I JM ) . L T . 0. ) ELF B i l ) =RLP ( I J ) * S I ELh . l J ) * VL ( I JM ) KFIXCC 1831

IF(FL(IKM).NE.1.OR.K.EO.2) GO TO 3 THREED 263
RETURN KFIXCC 1837

3 I F ( WL ( IKM ) . GE . O . ) ELFF(ICJ)=PLP(IJFl*SIELN(lJFl*WL(*KM) THREED 269
IF(WL(lKM).LT.O.) ELFF(ICJ)=RLP(IJ)*SIELN(IJ)*WL(IKM1 THREED 265
RETURN THREED 266
END KFIXCC 1838

==== = ==== ==== = = ///// = = = = = = = = = == ====

SUBROUTINE START (N) THREED 207
* CALL GCOM1 THREED 268
* CALL GCOM2 THREED 269

NTRAN=N THREED 270
GO TO (10.20,30,90),NTRAN THREED 271

C THREED 272
C !=2,181 J=2.J81 K=2,KB1 THREED P73

C THREED 274
10 IS=2 THREED 275

IL=lBI THREED 276
JS=2 THREED 277
JL=J81 T riRE E D 278
KS=2 THREED 279
KL=K81 THREED 280
GO TO 50 THREED 281

20 CONT INUE THREED 282
30 CONTINLE THREED 283

') \"
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40 CONTINUE THREED ''84
50 INCJ=181-!L+15 THREE0 285

INCKa(JBI-JL+JSl*182 THREED 286
I J = ( KS- 1 ) * I B2XJB2-( sB2-JL ) * l B2- ( I B2- ! L ) THREED 287
PETURN THREED 288
END THREED 289

= = = = = = = = = = = = = = = ////' = = = = = = = = = = = = = , =

SUBROLTINE THERCON KFIXCC 1873
* cal.L GCOMI KFIXCC 1874
* CALL GCOM2 KriXCC 1875
C kFIXCC 1876
C CALCULATE THERMAL CONDUCT!vlTY CF THE GAS - KAPG(lJ1 KFIXCC 1877
C CALCULATE THERMAL CONDUCTIVITY OF THE LICUID - KAPL(!J) KFIXCC 1678
C KFIXCC 1879

RETURN KFIXCC 1880
END KFIXCC 1881

= = = /////= = = = = = = s = = = = = = = = = = = = = = = = = = =

SUBROUTINE THF KFIXCC 1882
' CALL GCCMI KF!XCC 1883
* CALL GCOM2 KFIXCC 1884
C KFIXCC 1885
C CALCUL ATES FL JXES OF VOID FRACTION KFIXCC 1886

THESE MUST BE COMPUTED THE SAME AS THE MASS FLUXES KFIXCC 1887
^

C KFlXCC 1888
IF(UL(lJ).GE.O.) OM T F R = ( 1. 0 - TH i l J ) ) * UL ( ! J ) * RB ( 1 ) KFIXCC 1889
I F ( UL ( I J ) . L T . O . ) OMTFR=(1.0-TH(IJRI)*UL(I 1*RB(1) KFIXCC 1890
IF(UG(IJ).GE.O.) THFR=TH(IJ)*UG(IJ)*RB(!) KFIXCC 1891
IF(UC(IJ).LT.0.1 THFR=TH(IJR)*UGt!J)*R8(!) KFIXCC 1892
IF(VL(lJ).GE.0.1 OMirT=(1.0-TH(IJ))*VL(IJ) KFIXCC 1893
IF(. .(IJ).LT.O.) OMTFT=(1.0-THllJT))*VL(!J) KFIXCC 1899
IF(WLt;Ji GE.O.) OMTFA=(1.-THilJ))*WL(IJ) THREED 290
IF(WLLIJ).LT.' I OMTFA=(1.-THtIJA))*WL(IJ) THREED 291
IF(WG(!J).GE.0 ) THFA=TH(lJ)*WG(lJ) THREED 292
IF(WG(!J).LT.O.) THFA=TH(IJA)*WG(!J) THREED 293
IF(VG(IJ).GE.0.) THFT=TH(IJ)*VG(!J) KFIXCC 1895
IF(VG(lJI.LT.O.) THFT=THtlJT)*kO(IJ) KFIXCC 1896
IF(FL(IMJ).NE.1) GO TO ! KFIXCC 1897
!F(FL(IJM).NE.ll CO TO 2 KFIXCC 1898
IF(FL(IKM).NE.1.OR.K.EQ.2) GO TO 3 THREED 294
PE TUR:4 KFIXCC 1893

1 IF(UL(IMJ).GE.0.1 CMTFL = ( 1. 0-TH( ! JL ) ) *UL ( IMJ I RB ( 1 - 1 ) KFIXCC 1900
I F ( UL ( I MJ i . L T . O .1 OMTFL = ( l . 0- TH ( I J ) ) 'UL ( I MJ ) MSIi-!) KFIXCC 1901
IFIUGt!MJ).GE.0.) THFL=THClJL)*UG(IMJ)*RB(I-1) KFIXCC 1902
IF(UG(IMJ).LT.O.) THFL=THt!J)*UG(IMJ)*R8(I-1) KFlxCC 1903
IF(FL(lJM) .NE.11 00 TO 2 THREED 295
IFIFL(lKM).NE.1.CR.K.EO.21 GO TO 3 THWEED 296
RETURN THPEED 297

2 IF(VL<lJM1.GE.0.> CMTFB(1)=I1.0-TH(lJ8))*VL(IJM) KFIXCC 1905

D/C.3
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IF(VL(IJM).LT.O.) OMTF8(1)=(1.0-TH(lJ))*VLilJM) KFIXCC 1906
IF(VGt!JM).GE.O.) THFBil)=TH(IJ8)*VG(lJM) KFIXCC 1907
IF(VG(IJM).LT.O.) 'HF8(t)=TH(lJ)*VG(!JM) KFIXCC 1908
IF(7L(IKM).NE.1.OR.K.EO.2) GO TO 3 THREED 298
RETURN THREED d99

3 IF(WL(IKM).GE.O.) OMTFF(ICJ)=(1.-TH(lJF))*WL(IKM) THREED 300
IU(WL(IKM).LT.O.) OMTFF(IFJ)=(1.-THilJ))*WL(IKM) THREED 301
IF(LGt!KM).GE.O.) THF F ( I C J , , TH t 4 JF ) * WG ( ! KM ) THREED 302
IF (WG t !KM) .LT .O. ) THFF(ICJ)=TH(!J)*WG(lKM) THREED 303
RETURN KFIXCC 1909
END KFIXCC 1910

- - - . . . . . . . . . . . . fff// -= . ===. ==== = = = =

SUBROUTINE THGAS KFIXCC 1911
* CALL GCOMI KilxCC 1912
* CALL GCOM2 KFiXCC 1913
C KFIXCC 1919
C C ALCUL A TE IMPLICIT SOLUTION OF GAS CONTINUITY EQUATION TO KFIXCC 1915
C DETERMINE VOlO FRACTION KFIXCC 1916
C .FIXCC 1917

DIMENSION cst 9) KFlXCC 1918
CG(1)=RGPN(IJ) KFIXCC 1919
CS(2)=0. KFIXCC 1920
iF(VG( J).GT.O.)CS(2)=CS(2)-DTODZ'v0(IJ) KFIXCC 1921
IF(VG(lJ).LE.0.)CS(l)=CSill-DTODZ'VG(!J)* ROP (IJT) KFIXCC 1922
I F ( VG ( l JM ) . G T . O . ) CS ( l ) =CS ( l ) * DTODZ'VG ( l JM ) * RGP ( I J8 ) KFIXCC 1923
IF(VGt!JM).LE.0.)CS(2)=CS(2)+DTODZ'VG(IJM) KFIXCC 1926
IF(UG(!J).GT.J.)CS(2)=CS(2)-DTORDR(1)*R8(1)*UGilJ) KFIXCC 19i3

IF(UG(IJ).LE.0.)CStl>=CS(l)-DTCPDR(!)*R8(l)*UG(IJ)*RGP(lJR) KFlxCC 1926
I F ( UG( I MJ ) . C T . 0. ) CS ( l ) =CS ( l ) + DT O1DR ( ! ) * R8 ( 1 - 1 ) * UG ( I MJ ) * RGP ( I JL ) KFIXCC 1927
I F ( UG ( I MJ ) . LE . 0. ) CS ( 2 ) =CS ( 2 ) + DTOF CR ( 1 ) * R8 ( 1 - 1 ) * UG ( I MJ ) KFIXCC 1928
IF(WG(lJ).GT.O.) CS(2)=CS(21-DTOR)PH(1)*WG(lJ) THREED 3C4
IF(WG(IJ).LE.O.) CSil)=CS(ll-DTORLPHf!)*WGl!J)*RGP(!JA) THREED 3C5
I F ( WG ( l KM ) .G T . O . ) CS(l)=CS(l)+DTOR)PH(1)*WG(lKM)*RGP(IKM) THREED 306
IF(WG(IKM).LE.0.1 CS t 2 ) =CS (2) +DTOPL PH( 1 ) *WG t !KM ) THREED 307
CS(l)=CS(l)/ROGtIJ) KFIXCC |929
CS(4)=DT/ROG(!J) KFIXCC 1930
CS(3)=(CS(l)+CS(4)*(ERATEllJ)-CRATE ('J)))/(1.-CS(2)) KFIXCC 1931
IF(CS(3).LT.O.) CS(3)=0. KFIXCC 1932
IF(cst 3).GT.1.1 CS(3)=l. KFlxCC 1933
THtlJ)<CS(3) KFIXCC 1934
RGP(IJ)=TH(IJ)*ROG(!J) KFIXCC 1935
RLPflJ)=(1.-TH(IJ))*RL(IJ) KFlXCC 1936
RETURN KFIXCC 1937
END KFIXCC 1938

- = = = = = = = = = = = = = = ///// =_ = = === = = = =====

SUBROUTINE TILCE KFIXCC 1939
*C AL L GCOMI KFlxCC 1940
* CALL GCOM2 KFIXCC 19+1
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C KFIXCC 1992
C CALCULATE MCMENTA DUE TO CCNVECTION, GRAVITY, AND VISCCUS STRESS KFIXCC 1993
C KFlXCC 1999

D.*E NS I CN CS ( 5 ) KFIXCC 1995
CALL START (1) THREED 308
DC 10 K=KS.FL THREED 309
IJ=lJ+1NCK THREED 310
00 10 J=JS,JL THREED 311
lJ=lJ*lNCJ THREED 312
00 10 !=IS.lL THREED 313
IJ=IJ+1 THREE0 319
[FIFL(lJ).NE.1) GO to 10 KFIXCC 1999
CALL INDEX KFIXCC 1950
CSII)=0. THREED 315
CS(2)=0. THREED 316
CS(31-0. THREED 317
CS(9)=0. THREED 318
IF(ITC.EO.0) GO TO 5 THREED 319
CS(5)=0.03125'DT*R9B(1) THREED 320
CS ( l l = CS ( 5 ) * ( RL P ( l J ) + RLP ( l JR ) ) * ( WL ( l J ) + WL ( ! KM ) + WL i l PJ ) + WL ( I PKM 1 ) THREED 321

1 **2 THREED 322
CS(2)=CS(51*(PGP(lJ)+ ROP (IJ71)*(WG(IJ)+WG(lKM)+WG(IPJ)+WG(IPKM)) THREED 323

1 **2 THREED 329
CS(5)=0.125*DT/R(1) THREED 325
CS(3)=lUL(!J)+UL(IMJ)+ULtlKPl+UL(IMKP))*(RLP(!J)+RLP(lKP))*CS(5) THREED 326
1 *WL(IJ) THREED 327
CS(9)=(UG(IJ)+UG(IMJ)+UG(IKP)+dG(IMKP))*(RGP(IJ)+ ROP (IKP))*CS(5) THREED 328

1 *WG(IJ) THREED 329
5 CCNTINUE iHREED 330

CALL UGMOMF KFIXCC 1951
RUG (lJ)=.5'IPGP(lJ)+RGP(IJR))*UG(IJ)-DTCPBOR(1)*(UGFR-UGFL)-DTODZ' KFIXCC 1952

1 (UGFT-UGFBill) INVIS 5
2 -DTORBOP( l l e t VGF A-UGFF ( ICJ) ) CS(2) THREED 331+

UGFL=UGFR KFlxCC 1959
UGFB(1)=UGFT KFIXCC 1955
UGFF(ICJi-UGFA THREED 332
CALL VGMOMF KFIXCC 1956
RVGt'J)=V. .GP(IJi+RGP(IJT))*(VG(!J)+GRAV*DT)-DTORDR(1)*(VGFR- KFIXCC 1957'

1 VGFL)-DTODZ*(VGFT-VGFB(1))-DTORDPHil)*(VGFA-VGFF(ICJ)) THREED 333
VGFL=VGFR KFIXCC 1959
VGFB(I)=VGFT KF1XCC 1960
VGFF(ICJ)=VGFA THREED 339
CALL WGMCMF THREED 335
RWG(IJ)=0.5*(RGP(IJ)+RGP(IJA))*WGt!J'-DTORDR(!)*(WGFR-WGFL)- THREED 336
1 DTODZ*(WGFT-WGFB(!))-DTOPDPH(1)*(WGFA-WGFF(ICJ))-CSty) THREED 337
WGFL=WGFR THREED 338
WGFB(I>=WGFT THREED 339
WGFF(ICJ)=WGFA THREED 390
C ALL ULMOMF KFIXCC 1961
RUL ( I J ) = . 5 * ( RLP ( I J ) + RLP ( ! JR ) ) * UL ( I J ) -D TORBOR ( 1 ) * ( ULF R-ULFL ) -DTODZ' KF l XCC 1962

1 ( ULF T -UL F B ( 1 ) ) INVIS 6
2 -DTORBOP(l)*(ULFA-ULFF(ICJ)) CS(l) THREED 391+

ULFL=ULFR KFIXCC 1969
ULFB f ! ) =ULF T KFIXCC 1965
ULFF ( I CJ ) = ULF A THREED 392
CALL ULMCMF KFIXCC 1966
RVL ( I J ) = 0. 5 * ( RLP t ! J ) + RLP ( I JT ) ) * ( VL ( I J i + GR AV * D T )-DTORUR ( 1 ) * ( VLFR- KFIXCC 1967

1 VLFL)-DTODZ*(VLFT-VLFBill)-DTCRDPHt!)*(VLFA-VLFF(ICJ)) THREED 393
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VLFL=VLFR KFlYCC 1969
'LFB(1)=VLFT KFIXCC 1970
VLFF ( ICJ) =VL F A THREEC 349
CALL WLMOMF THREED 345
PWLt!J)=0.5'(PLP(lJi+RLP(!JA))*WL(IJ)-DTORDRil)+(WLFR-WLFL)-DTCDZ* THREED 196

1 ( WLF T -WLF B ( 111 -D TOPDPH t ! ) * ( WLF A-WLF F ( ! CJ ) ) -CS(3) THREED 347
WL F L = WL F R THREED 398
WLFB(ll=WLFT THPEED 349
WLFF(ICJ)=WLFA THREED 350
CALL ASURFS KFlxCC 1971
CALL RHEATS kFIXCC 1972
CALL KDRAGS KFIXCC 1973
CALL B0ll KFIXCC 1979
^ALL COND KFlxCC 1975

10 C7NTINUE KFlxCC 1976
C KFIXCC 1977
C CA.CULATE VELOCITY ESTIMATES KFlXCC 1978
C KFIXCC 1979

CALL START (1) THREED 351
DO 20 K=KS,KL THREED 352
'J=lJ+1NCK THREED 353
DO 20 J=JS.JL THREED 354
IJ=lJ+1NCJ THPEED 355
DO 20 !=lS.IL THREED 356
IJ=lJ+1 THPEED 357
IF(FL(IJ).NE.1) GO TO 20 KFIXCC 1993
CALL INDEXA KFlXCC 1989
CALL VELS2 KFIXCC 1985
CALL MASFGA KFIXCC 1986
CALL MA5FLA KFIXCC 1987

20 CONT INUE KFlXCC 1988
RETURN KFIXCC 1989
END KFIXCC 1990

///// === = = 6 = = = = ====== = = = === === == ===

SUBROUTINE TRANS KFIXCC 1991
* CALL GCOMI vFlxCC 1992
* CALL GCOM2 KFIXCC 1993
C KFIXCC 1994
C CALCUL ATE SHEAR VISCOSIT IES AND THERMAL CONDUCT lvi T IES KFIXCC 1995
C KFI/CC 1996

CALL THERCON KFIXCC 1997
CALL VISC KFlYCC 1998
RETURN KF I XCC 1999
END KFIXCC 2C00

= = = === = = = = = = = = = ///// === = = = = = = = =====

SUBROUTINE UGMOMF KFIXCC 2001
* CALL GCOMI KFIXCC 2002
* CALL GCOM2 KFlxCC 2003

1,c.
/ '
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DIMENSIGN CS(6) THREED 358

C KFlxCC 2005

C CALCULATE FLUXE5 CF RADIAL MOMENTUM FOR THE GAS KFlXCC 2006

C KFIXCC 2007

CS(ll=0.5*(UG(IJi+UG(IPJ1) KFIXCC 2008

IF(CS(ll.GE.O.) UGFR=0.5*(ROP (lJ)+RGP(IJR))*UGtlJ)* cst!)*R(!+1) KFIXCC 2009

IFIC5(1).LT.O.) UGFR=0.5*(RGP(lJR)+ ROP (lJRR))*UG(IPJiaCS(ll*R(1+1) KFIXCC 2010

CS(2)=0.5*(VG(lJi+VG(IPJ)) KFlxCC 2011
IF(CS(2).GE.O.) UGFT=0.5*(RGP(!J)+RGP(;JR))*UG(IJ)*CS(2) KFIXCC 2012

IF(CS(23.LT.O.) UGFT-0.5*(RGP(IJT)+RGP(!JTR))*UG(lJP)*CS(2) KFIXCC 2013

CS(A1-0.5*(WG(lJ)+WGtIPJ)) THREED 359

IFICS(5).GE.O.) UGFA=0.5*(RGP(lJi+ ROP (IsR))*UG(lJ)*CS(51 THREED 360

IF!C5(5).LT.O.) UGFA=0.5*(RGP(lJA)+RGP(lJAR))*UG(lKP)*CS(5) THREED 361

IFIFL(IMJI.NE.1) GO TO 1 KFlxCC 2014

IF(FLtIJM).NE.!) GO TO 2 KFIXCC 20!5

IFIFL(lKM).NE.1.OR.K.EO.2) 00 TO 3 rHREED 362

RETURN INVIS 7

1 CS(3)=0.5*(UG(IJ)+UG(IMJ)) KFIACC 2018
I F ( CS ( 3 ) . GE . O . ) UGFL = 0. 5 * ( RGP ( ! J ) + RGP ( I JL ; ) * UG ( I MJ ) * CS ( 3 ) * R ( 1 ) KFIXCC 2019

IF (CS ( 3 ) .L T .0.1 UGFL=0.5*(RGP(IJ)+RGP(lJR))*UG(lJ)*CS(3)*R(1) KFIXCC 2020

I F I FL ( ! JM ) . NE .1 ) 00 TO 2 KFIXCC 2021

IF(FL(IKM) NE.i.OR.K.EO.2) GO TO 3 THREED 363

RETURN INVIS 8

2 CS(9)=0.5'(VG(!JMl+VG(IPJM)) KFIXCC 2029
IFICS(4).GE.O.) UGFB(li=0.5*(RGP(lJ8)+RGP(IJORI)*UGilJM)*Ci . KFlxCC 2025
IF(CS'4).LT.O.) UGFO ( l ) = 0. 5* t RGP ( l J) +RGP( I JR 11 *UG( I J) * CS ( 9 ) KFIXCC 2006
I F ( FL ( I MM ) . NE .1. OR . K . EO . 21 GO TO 3 THREED 769

PETUPN KFIXCC 2032
3 CS(6)=0.5'(WG(!KM)+WG(IPKM)) THREED 365

IF(CS(6).GE.O.) UGFF(ICJ)=0.5*(RGP(!JF)+RGP(lJFR))*UG(IKM)*CS(6) THREED 366

IF(CSf6).LT.C.) UGFF(ICJ)=0.5*(RGP(IJ)+FGP(lJR))*UG(IJ)*CS.6) THREED 367

RETURN THREED 368

END KFIXCC 2033

. . . fffff . . . - - . . . . . . . ..=. . . . . . . . . . . =

SUBROUTINE ULMOMF KFIXCC 2065
* CALL GCOMI KFIXCC 2066
* CALL GCOM2 KFIXCC 2067

DIMENSION CS(61 THPLED 369

C KFIXCC 2069
C C ALCUL ATES FLUXES OF RADIAL MOMENTUM FOR THE LICUID KFIXCC 2070

C KF ' 'CC 2071

CS(l)=0.5*(UL(IJi+UL(IPJ)) KFIXCC 2072
IF(CS(l).GE.O.) ULFR=0.5*(RLP(lJ)+RLP(!JR))*UL(IJ)*CS(1)*R(1+1) KFIXCC 2073
IF(CStl).LT.O.) ULFR=0.5*(RLP(IJR)+RLP(IJPR))*UL(I J)*CS(l)*R(1+1) KFIXCC 2074
CS(2)=0.5*(VLtIJ)+VL(IPJ)) KFIXCC 2075
IF(C3(2).GE.O.) ULFT=0.5*(RLPilJ)+RLP(IJR))*UL(lJ)*C5(2) KFlxCC 2076
IF(CS(2).LT.O.) ULFT=0.5'(RLP(IJT)+RLP(lJTP ,'UL(IJD)*CS(2) KFIXCC 2077
C S ( 5 ) = 0. 5 * ( WL ( ! J ) +WL ( I PJ , ) THPEED 370

IFICSIS).GE.D.) ULFA=0.5'(RLP(Is)+RLP(!JRJ )*LL(lJ)*CS(5) THREED 371

IF(CS(5).LT.O.I ULFA=0.5*(RLPl!JA)+RLP(lJAR))*UL(lKP)*CS(5) THREED 372

IF(FL(IMJ).NE.1) GO TO 1 KFIXCC 2078
IFIFL(lJM).NE.1) GO TO 2 KFlxCC 2079
I F ( F L ( l kM ) . NE .1. CR . K . E O . 2 ) GO TO 3 THREED 373

S2i 2/2*



RETURN INVIS 9
1 CSI 3) = 0.5* (UL ( lJ) =UL ( IMJ) ; AF!XCC 2002

IF(CS(31.GE.O.) ULFL = 0. 5' ( RLP ( I J ) + RLF i l JL ) ) * UL ( I MJ ) * C S t 3 ) * R ( 1 ) kilXCC 2083
IF(CS(3).LT.O.) ULFL = 0. 5 * ( RL P ( I J ) + RL P ( I JR I ) * UL ( I J ) * CS ( 3 ) * R ( 1 ) AFIXCC 2089
IFfFL !JM).NE.1)GOT02 KFIXCC 2005
IF(F :<M).NE.1.OR.K.EQ.2) GO TO 3 THREED 374
RETLm INVIS 10

2 cst %)=0.5*(VLl!JM)+VL(IPJM)) KFIXCC 2088
IF(CS(9).GE.0.) ULF8(1)=0.5*tRLP(IcG)+RLP(!J8RI)*UL(lJMl*CS(9 KFIXCC 2089
IF(CS(%) LT.0.) ULF8 ( 1 ) =0.5 * ( RLP t ! .J ) +RLP ( I JR ) ) *UL ( ! J ) *CS ( 4 ) KFIXCC 2090
IF(FL(IkM).NE.1.OR.K.EO.2) GOTO3 THREED 375
RETURN KFIXCC 2096

3 CS(6)=0.5*(WL(!KM)+WL(IPKM)) THREED 376
IFICS(6).GE.O.) ULFF ( I CJ) = 0. 5 * ( RLP ( I JF ) + RLP ( I JF R ) ) * UL ( l KM ) * CS ( 6 ) THREED 377
IF(CS(6).LT.O.) ULFF ( I CJ ) = 0. 5 * ( RLP ( I J ) + RLP f l JR ) ) * UL ( ! J ) * CS ( 6 ) THREED 378
RETURN THREED 379
END KFIXCC 2097

...... .. . ... . . . fff// . . . . . ........=.

SUBROUTINE VEClkJKt'sELMX) FILM 660
* CALL GCOMI FILM 661
* CALL GCOM2 FILM 662

DIMENSION VELMXt6),CS(10) FILM 663
C FILM 664

IF(ITC.EO.0) GO TO 150 FILM 665
C GENERATE POL AR IKPLOT FILM 666

CS(ll= SIN (DPH) FILM 667
CS(2)=COS(LPF) FILM 668
CS(3)= SIN ( .5'DPH) FILM 669
CS(4)= Cost .5'DPH) FILM 670
DO 149 M=1.5 FILM 671
J=lKPLOT(1.M) FILM 672
IF(J.EO.0) G" 7 0 149 FILM 673
00 199 L=1,2 FILM 67*
IF ( VELMX t t.+2 ) .L T . I .E- 10 ) GO TO 149 FILM 675
DROU=DRfvELMX(L+2) FILM 676
DROU=0.45*DROU FILM 677
CALL ADV(1) FILM 678
CALL VPLT8GD(1.L,XXI,YYl,XX2.YY2) FILM 679
CS(5)=CS(3) FILM 680
CS(6)=CS(4) FILM 681
00 148 K=2,K81 FILM 682
CS!7)=CS(2)*CS(5)+CS(l)*CS(6) FILM 683
CS(8)= cst 2)*CS(61-CSil)*CS(5) FILM 684
CS(5)=CS(7) F'tM 685
CS(6)=CS(8) FILM 686
D0 148 !=2,I81 FILM 687
IJ=l+lJ-1)*182+(K-il'IB2XJ82 FILM 688
IF(FL(!J).NE.11 GO TO 148 FILM 689
IMJ=lJ-1 FILM 690
IKM=IJ-182XJ82 FILM 691
CS(9)=R(1) . ., FILM 692

' '
XXI=CS(9)*CSf6) /| '; FILM 693

- e[ \L '
YYl=CS(9)*CS(5) l FILM 694'
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00 Toil 42,'44),L FILM 695

142 USAR=(UGt!MJ)+UGiIJ)>*DPOV FILM 696

WbAR-!WGtIKM)+WG(lJ)i*DROU 'ILM 697

X/2=XXI+UBAR*CS(61-WBAR*CS(5) FILn 698

YY2=YYl+UBAR*C5(Sl+WBAR*CSl6) FILM 699

GO TO 146 FILM 700

144 US AR = ( UL ( I MJ ! * LL ( I J ' ) * DROU FILM 701

WE AR = ( WL ( | KM ) + WL ( ! J ) ) * DROU FILM 702

X K=XXi+UBAR*CS(6)-WBAR*CS(5) F;LM 703
""" 734YY2aYYl+UBAR*CS!5)+WBAR*CS(61

196 CALL VPLTBGD(4.L,XXI,YYl,XX2,YY2) FILM 705

148 CONTINUE FILM 706

149 CONTINUE FILM 707

GO TO 159 FILM 708

C FILM 709

C CENERATE CARTESIAN IKPLOT FILM 710

150 CONTINUE FILN 711

DO 158 M=1,5 FILM 712

J=IKPLOTI1.M1 FILM 713

IF ( J.EO. 0 ) GO TO 158 FILM 714

DO 158 L=1,2 FILM 715

IF(VELMXIL+2).LT.I.E-10) GJ TO 158 FILM 716

DROU=0.45* AMIN 1(DR.DPH)/VELMX(L+2) FILM 717

CALL ADV(1) FILM 718
CALL VPLTBGDid,L,XXI,YYl,XX2,YY2) FILM 719
DO 156 K=2,KB1 FILM 720

DO 156 !=2.181 FILM 721

IJ=l+(J-il*lB2+(K-?)*lBPXJ82 FILM 722

IFffL(IJ).NE.1) GO TO 156 FILM 723

XXI=(1-1.5)*DR FILM 724

YYl=(K-1.5)*DPH FILM 725

IMJ=IJ-l FILM 726

IKM=lJ-182XJ82 FILM 727
GO TO (152,153),L FILM 728

152 XX2=XXI+(UG(IMJ)+UG(lJ))*DROU FILM '!29
YY2=YYl+(WG(IKM)+WG(IJ))*DRCU FILM 730

00 TO 154 FILM '131

153 XX2=XXI+(UL(IMJ)+UL(IJ))*DROU FILM 732

iY2=YYl+(WL(IAM)+WL(!J1)*DROU FILM 733
154 C AL L VPL TBGD ( 4,L , XX I , YY l , XX2, YY2 ) FILM 734

156 CONTINUE FILM 735

158 CONTINUE FILM 736

C FILM 737

C GENERATE JKPt.0TS FILM 738

C FILM 739

159 CONTINUE FILM 740
DO 650 M=1,5 FILM 741

i=JKPLOT(1,MI rlLM 742

!F(1.EO.0) 00 TO 650 FILM 793

RADIUS =(FLOAT (!)-1.5)*DR FILM 744

IF(ITC.EO.0) RADIUS =1. FILM 745

DO 650 L = l .2 FILM 746

IF(VELMX(L+4).LT.I.E-10) GO TO 650 FILM 747

DROU=.45+DZ/VELMX(L+4) FILM 748

CALL ADV(1) FILM 749
CALL VPLT90D(3,L,XXI.YYI,XX2,YY2) FILM 750

00 640 Ja2.J01 FILM 751
DO 640 K=2,KB1 FILM 752

U.6
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k IJ=l+(J-1 'IB2+iK-ll'IC?XJB2 F it 753*

i 'F(FL(!J).4.1, GO TO 640
iILM 754? XXI=(FLOAT (K -!.5)*DPH* RADIUS

[ Y Y l = ( FL O A T f J s - 1. -;) * CZ
F.'M '55

- F!LM 7tt- IJM=iJ-IB2
[ IVM=lJ-IBeaJC2

& 'M 7C,

FILM 758-

GO TO (625,630),L
FTLM 753

625 XX2=XXI+(WG(IKM)+WGt!J)). 700. FILM q
YY2*YYl+(VGflJM)+VG(IJ))*DRc1 F ILi? 761 ~g GO TO E35

FILM ,4?
{ 6 3C XX2 = X X I + (WL ( IKM) +WL ( I J) ) *DRC') f ILM 763
[ YY2=YYl+(VL(!JM)+VLflJ))*DRCJ F!LM 769y 635 CALL VPLTBOD(4.L.XXI,YYl,XX2 YY2)

C ILM 765
, 690 CONTINUE

..LM 7E6-

650 CONTINUE[ RETURN
FILM 767
F IL M 766~

END
F FILM 760

=

= = = = = = = = = = = = = = = ///// = 3 , . === =====c =

SU8POUTlWE VELS
KFIXCC 2163-

.ALL GCOMI
KFIXCC ?l30* CALL GCOM2
.'FlXCC 2131DIMENSiCN CS(E4)
T Hi C ED 380C
.'F l XCC 2133C

CALCUL ATES ' l2) VELOCITIC' ON THE K BOUNC ARIES OF THE CELL IhPEED 381
_ C

Kr ! X".C 2135= FLL=FL(IMJ)
KFIXCC 2136IF FLL.EO.2.07.FLL.EC,3.OA.FLL.CO.5' GO TO 1 KFlxCC 2!37p TtE TL = C .5 * ( TH ( l J ) + TH ( I JL ) ) KFIXCC 2138L D TKL = 0. 5 *DT * ( KDR AG ( ! J ) + KDR AG ( I JL ) )

' KFIXCC 2133
_

D TKEL *D TKL + 0. 5 * D T * ( ER A TE ( I J ) + E RA TE ( I JL ) ) .71XCC 2140
DTKCL=DTKL+0.5'DT * tCRATE ' IJ) + CRATE t a 'L ) ' KFIXCC 2141
PCR AD- D TODR * (P ( I J ) -P( I JL ) ) KFIXCC 2142RLL"0.S*(RLP(IJ)+RLPt!JL)),

KFlxCC 2143
RGL = 0. 5 * ( RGP( l J) +RGP( I JL ) ) KFiXCC 2144

- CS(ll'RUL(!MJ)-(1.-THETL)*PGRAD TlxCC 2iuS
_ CG ' 2 ) = RUG ( I MJ ) - T HE TL * PGR AD Kr .YCC 2146CS(3)<RLL+DTKEL

KF l (LC 2147
CS ( 4 ) = 1. C / ( RGL *CS ( 3 ) + DTKCL * RL L ) KFIXCC 2148;

- UL'IMJ)=(CSit)*(ROL+DTKCL)+DTKCL*CS(2))*CS(4) KFIXCC 2149
UG(thJ)=(CS(2)2CS(3)+DTKEL*CS(l))*CS(4) KFIXCC 21505 1 FLB=FL(1JM)

KFIXCC 2151-

IF(FLB.EQ.c OR.FLB.EC.3.CR.FLB.EC.5) GO TO 5 THREED ? ;2:! THETB=0.5'(Th.IJ)+TH(lJBI)E kFIXCC 2153
- DTKB=0.5'OT*(KDh4G(IJ)+KDRAG(IJB)) (FIXCC 2154

DTKEB=DTKB+0.5*DT*(ERATE(!J)+ERATE(IJB)) Ki:XCC 2155
DTACB=DTKB+0.5'DT*(CRATE (IJi+ CRATE (!JB)) KFIA'C 2156

- PGRAD=DTODZ'(P(IJ)-Pl!JB)) KFlxCC 2157
n' B = 0. 5 ' ( RL P ( ! J ) + RLP ( I J91 ) KFIXCC 2158
RGB-9.5*(RGP(!J)+ ROP (lJB):" KFlXCC d159
CS(5)=k?L(IJM1-il.-THETB)*Pb?AD KFlxCC 2160CS(6) RVG(; JM)-THETG*PGRAD

KFIXCC 2161CS(7)=RLB+DTKE2 J . xCC 216?
CS t B l = 1. 0 / ( RGB * CS : 7) +DTKC6 *RL d > KFIXCC 2163,

,-

'

L)\ l "
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VL: 1JM)-'CSiS)+:PC8+0TkC8)+DTKCP*CS(6))*LCia) KFIXCC 2164
VG(lJi'=(Ct'6)*CS(7'+DTKE8'CS(5))*CS(8) KFIXCC 2165

5 FLF=FL(IKM) THREED 3H3 ,
F'FLF.EO.2.CP.FLF.EO.3 GO TO d THREED 369
THE;r=0.5*tTH(lJ)+TH: ! Ji THREED 385
DTKF=0.5'DT*(KDRAC(IJi+e'04 0(IJF)) THREED 386
(,TVEF = D T hi + 0. 5'D T * I E P A TE ( l . : ' ERA T C ( l Jr ) ) THREED 387
DirJF=D 4F.O.%'Gi*(CRATE (IJ)+ CRATE (IJF)) THREED 388
DGPAL-DTORDPH I: ?(PtIJ)-P(IJF;) THREED 389
PL F = 0. t * ( PLP ( l . ' + RL P i l JF ) ) THREED 390
RGF=0.5*i9GPt!Js+6FPilJr)) THREED 391
C _. ( 21 ) = 4WL t ! KM ) 'l.-THETF,*PGRAD THREED 392
CSI?2)=bROIIAM)-19JTF*fGRAD THREED 393
CS(23)=RLF+DTKLc THREED 394
CS i 29 ) = ! . 0 / ( RGF 5 t.9123 ) +DTKCF *RLF i THREED 395
WL(IKM)= CS(21)*(Ru'+DiKCFl<0TKCF*CS(221)*CS(24) THREED 396
WG(IKM)=(CJt2Ps'CS(2.s'*DfkEF*CLr21))*CSf29) THPEED 397

C KFIXCC 2166
C KFIXCC 2167

ENTR' VEL 52 KFlXCC 2168
2 FLR=FL(IPJ) VFIXCC 2169

IF'FLR.EO.2.OR.FLR.CO.31 GO TO 3 KriXCC 2170
TH: 'R=0.5*(TH(IJJ+TH('JR)) KFIXCC 2171
DTKR' 5 * D T * ( KDR AG ( I J ) + 'DR AG ( I JR ) ) KFIXCC 2172
DTkER<DIW+0.5'DT*(ERATEi'J)+ERATE(lJR)) KF!XCC 2173
DTKCR=DiKR+J.5+DT*(CRATE (!oi* CRATE (lJR)i KFIXCC 2179
PCRAD=CTODR*(PLIJR)-P(IJ)) KFlXCC ?!75
RLR=0.5*rfLP(lJ)+PLP(!JR)) KFlXCC Pl?6
FOR=0.5*!ROPilJ)+RGP'IJRI) KFIXCC 2177
CS i 91 =RUL ( l J) - t 1. - THE Teii *PGR AD kFiXCC 2178
CS ( l 0 ) * RUG ( ! s') - THE l R * PGd AC KFIXCC 2179
CS t i l > =RLR+D1 <ER KFIXCC di80
CS(12)=1.0/(RGR*CS(ll)+DTKCR*RLR, VFIXCC 2181
UL ' l J1 = ( CS(9) * (RGR +DTKCR i +DTKCP *C$ t : 01 ) *C$ t l2 ) KF:xCC 2 82
UG(lJ)=(CStlDi+CStil)+DTKER*CSf9))'CS(12) KFIXO' 2183

3 FL T =FL L ' JP) KFIXCC 2184
IF ( FL T . EO. 3.OR .FL T .FC . 3 ) GO TO 4 THREED 198
T HE T ! = 0 . 5 * ( 1.4 ( I J ) + T H 8 !JT1) KFIXCC 2 l ti

DTKT=0.5*DT*(KC9AG(IJ)+KDRAG(IJT)) KFIXCC 2187
C TKE T =DTKT +0.5'D1 * 8 LR ATE ( IJ) +ERATE ( I JT ) s KFIXCC 2188
LTKCT=DTAT+0.5'DTwiCRAlE(IJ)+ CRATE (IJT)) VFlxCC 2189
PGR;7=DTODZe(P(IJT)-P(IJ1) KFIXCC 2190
RLT=0.t*:RLP ( ! J i +RLP ( I JT ) ) KFIXCC 2191
RGT=0.5*( W (iJ)+RGP(IJT)) KFIXCC 2192
CS(13)=RVL(Is:-(|.-T :TT>+PGRAD KFlXCC 2193
CSI191=RVG(IJ)-if TT*PGRAD mFlXCC 2199
CS(15)=RLT+DTKET KFIXCC 2195
CS(16)=1.0/(RGT*CS(15,*DTKCT*RLT) KF!XCC 2196
VL ( I J i = ' CS ( 13) + (POT +DTKC T ) +DTKC T * CS ( 14 ) ) *CS ( 16) KFIXCC 2197
S llJ)=(CSil4)*CS(15)+DTKET*CS(13')*CS(16) KFIXCC 2198

9 FLA=TL(IKPI THREED 399
IF (FL A .CO.2.OR.FL A .EQ . 3 ) RETURN THREED 40C
THETA =0.5+'THlIJ)+TH(lJA)! THREED 401
DTAA=0.5'DT*iFDRAG(!Ji+KDRAOilJA)) THREED 402
DisEA=DTKA+0.5+L'*(ERATE(IJ)*ERATE(! jai! THREED 403
DTkCA*DTKA+0.5'DT*. CRATE (IJ)+CRATC(!JA1) THREED 400
PGRAD=DTCRCPHiI1*(PtiJ 1-P(!J)) THREED 905
RLA=0.5*(RLPtIJ)+RLOLIJA>' THREED 406

'|@ -m



RGA=0.5*(RGP(IJ)+RGP(IJA)) THREED 407

CS ( 17 ) =RWL ( ! J ) - ( 1. - THE T A ) * PGR AD THREED 408

CS(18)=RWGIIJ)-THETA *PGRAD THREED 409

CS(19)=RLA+DTKEA THREED 410

cst 20)=1.0/(RGA*C5(19)+Di(C%*RLA) THREED 411

WL ( I J i = ( CS ( 17 ) * (RG A + DTKC A ) + D T KC A * CS ( 18 ) ) * CS ( 20 ) THREED 412

WG(lJ)=(C5(18)*CS(19)+DTKEA*CS(17))*CS(20) THREED 413

RETURN KFlXCC 2199
END KFlxCC 2200

= = = = = = = = ///// = == = = = = = = = = === = = = = = =

SUBROUTINE VGMOMF KFlXCC 2201

*C ALL GCOMI KFIXCC 2202

* CALL GCOM? KFIXCC 2203
DIMENSION CS(6) THREED 414

C KFIXCC 2205
C C ALCUL ATES FLUXES OF AXIAL MOMENTUM FGR THE GAS VFIXCC 2206
C KFIXCC 2207

CS(ll=0.5*(VG(IJ)+VG(IJP)) KFIXCC 2208
IF(C5(1) GE.O.) VGFT=0.5+(RGP(lJ)+RGP(lJT))*VG(lJ)*Cb(1) KFIXCC 2209
IFICSil).LT.O.) VGF T =0.5* (RGP ( I JT ) +RGF ( I JT T ) ) * VG ( I JP ) *CS( l ) KFIXCC 2210
CS(2)=0.5*(UG(IJi+UG(!JPl> KFIXCC 2211

IF(CS(2).GE.O.) VGFR=0.5*(RGP(IJ)+RGP(lJT))*VGt!J)*CS(2)*RB(!) KFIXCC 2212 .-

IF(CS(2).LT.O.) VGFR= 0. 5 * (PGPl ! JR) +RGP( ! JTR 1 ) *VG ( I PJ) * CS ( 2) *P8 t ! ) KFIXCC '213

CS(5)=0.5*(WGl!J)+WG(!JPI) THREED 915
IFICSIS).GE.O.) VGFA=0.5*(RGP(IJi+RGP(IJT))*VG(IJ)*C5(5) THPEED 416
IF(CSIS).LT.C.) VGFA=0.5*(RGP(IJA)+ ROP (!JTA))*VG(lKPl*CSI5) THREED 417
IF (FL . !MJ) .NE . l i GO TO 1 KFIXCC 22:4

IF(FL(lJM).NE.1) GO T O 2 KF!XCC 2215
IF(FL(IKM).NE.1.OR.V.EQ.2) GO TO 3 THREED 418
RETURN INVIS !!

I CS(3)=0.5*(UG(IMJ)+UG(IMJPI) KFIXCC 2218
I F ( CS( 3 ) . GE . O . ) VGFL = 0. 5 * ( RGP ( ! JL ) + RGP ( l Ji L ) ) * VG ( I MJ ) * CS ( 3 ) * RB ( 1 - 1 ) KFIXCC 2219
IF(CS(3).LT.0.) VGFL=0.5*(RGP(IJ)+RGP(lJT))*VG(!J)*CS(3)*RD(I-1) KFIXCC 2220
IF(FL(!JM).NE.1)GOTO2 KFIXCC 2221

IF(FL(IKM).NE.1.OR.K.EC.21 GO TO 3 THPEED 419
*

RETJRN [NVIS 12

2 CS(4)=0.5*(VG(lJM)+VGt!J)) KFlXCC 2224
IF(CS(4).GE.O.) VGF8(1)=0.5*(RGP(IJ)+RGP(lJB))*VG(lJM)*CS(4) KFIXCC 2225
IF (C9 (4 ) .L T .O . ) VGF8(1)=0.5*(RGP(!J)+PGPt!JT))*VG(lJ)*CS(4) KFIXCC 2226
IF(FL(IKM).NE.1.OR.K.EQ.2) GO TO 3 THREED 420
RETURN KFIXCC 223d

3 C S ( 6 ) = 0. 5 * ('4G ( I KM ) + WG l JPKM ) ) THREED 421

IF(CS(6).GE.O.) VGFF(ICJ)=0.5*(RGPflJF)+RGP(IJTF))*VGilKM)*CS(6) THREED 422
IF(CS(6).LT.O.) VGFF(ICJ)=0.5*(RGP(IJ)+ROPt!JT))*VG(IJ)*CSi6) THREED 423
RETURN THREED 424
END KFIXCC 2233

= = = = = = = = = = = = = = = ///// = 2 3 = =========

SUBROUTINE VISC '' IvFl*CC 226:n
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* SL L GCOMI KFIXCC 2262
* CALL UCGM2 KFIXCC 2263
C KVlXCC 22th
C C AuCUL ATE SHE AR /ISCCSI T IES FOR THE LICUID AND GAS KFIXCC 22E 5
C KFIXCC 22E6

FETURN KF1XCC 22E 7
END VFIXCC 2268

s = r = = = = = = = = = = = = ///// - = = = = = = = = = = = = = =

SUERCUTINt VLMCMF KFIXCC 2269
*C AL L CCCMI KFIXCC 2270
* CALL GCCM2 KFIXCC 2271

DMENSION CS(6) THREED 425
C Ac!XCC 2273
C CALCULATES FLUXES CF AXIAL MCMENTUM FOR THE LICUID KF;XCC 2274
C KFIXCC 2275

CSi l l = 0. 5* ( VL ( I J I +VL i l JF ) ) KFIXCC 2276
IF(CS(l).GE.O.) VLFT=0.5*(PLPt!J)+PLP(!JT)iaVL(IJ)*CS(l) KFIXCC 2277
iPICS(ll.LT.0.1 VLF T = 0.5' (PLP l ! JT ) +PLF ( l JT T ) ) * VL ( I JP ) *CS i l ) KFIXCC 2278
C S t 2 ) = 0 . 5 * ( UL t ! J ) + UL ( l JP ) ) KF1XCC 2279
IF(CS(2) F,E.O.3 VLFR = 0.5 * (HLPI I J i + RLP ! I JT ) ) * VL t I J I 'CS( 2 ) * P8( I ) KFlXCC 2280
IFICS(2).LT.O.) VLFR=0.5*(RLP(lJR)+RLP(IJTR))*VL(IPJ)*CS(2)*R8(1) KFIXCL 2281
C S ( 5 ) = 0 . 5 * ( WL ( l J ) + WL ( l JP ) 1 THREED 426
!FICS(5).GE.O.) VLF A = 0.5 * (RLP f l J) +PLP ( ! JT ) ) * VL ( l J) *CS( 5 ) THREED 427
IF(CS(5).LT.O.) VLFA=C.5*(RLP(IJA)+PLP(IJTA) *VL'!KP)*CS(5) THREED 428
IFIFL(IMJ).NE.11 GO TU 1 KFIXCC 2282
IF(FL(lJM).NE.1) GO TO 2 KFIXCC 2283
I F ( F L ( I KM ) . NE .1. OR . K . EO . 2 ) GO TO 3 THREED 929
RETURN INVIS 13

1 CS(3)=0.5*(ULiIMJi+UL(IM ")) KFIXCC 2286
IF I CS ( 3 ) .GE .O . ) VLFL =0.L* r _P ( I JL ) +RLP( I JTL ) ) * VL ( IMJ ) *CS ( 3 ) *RBi l- 1 ) KFIXCC 2287
IF I CS t 3 ) .L T . 0. ) VLFL = 0.5 * (RLP ( l J) +RLP( I JT ) ) * VL ( IJ) *CS : 3 ) * R8 ( 1 - 1 ) KFIXCC 2288
IFIFL(IJMI.NE.1)GOTO2 KFIXCC 2289
IF(FLilKMI.NE.1.OR.K.EO.2) GO TO 3 THREED 430
RETURN INVIS 14

2 CS(4)=0.5*(VL(!JM)+VLtlJ)) KFIXCC 2292
iriL5(4).GE.O.) VLFB(1)= 0.5*(RLP(IJ)+PLP(lJ8))*VL(IJM)*CS(4) KFIXCC 2293
IF(CS(4).LT.O.) VLFB(1)= 0. 5 * ( RLP ( I J ) + RL P ( l J T ) ) * VL ( I ) )*CS(4) KFIXCC 2294
IFIFL(1. *).NE.1.CR.K.EQ.2) GO TO 3 THREED 431
RETURN KFIXCC 2300

3 CS*6)=0.5*(WL(lKM)*WL(JPKMil THREED 432
IF(CS(6).GE.O.) VLFF(ICJ)=0.5*(RLP(IJF)+RLP(IJTF))*VL(IKM)*CS(6) THREED 433
IF(CS(6).LT.O.I VI. FF ( I CJ ) = 0. 5 * ( RLP ( I J ) + RLP ( I Ji ) '*\L(IJ)*CS(6) THREED 434
PETURN THPEED 435
END KFIXCC 2301

= = = = = = = = = == = = = = ////f = = = = = = = = = = = = = = =

SU3 ROUTINE VPLOT(KKK.L.XXI.YYl.XX2.YY2) FILM 770
* CALL GCCMI FILM 771
* CALL GCCM2 FILM 772

I K)

*
},|n. 0
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DIMENSION VFLO(16),VGB(4,20) FFIXCC 2332
DIMENSION lYPE(3) KrixCC 2333
DATA TYPE / 3LG AS ,6LL I CU I D ,7L M I X T URE / vFI)CC 2334

C K=0 CONVERT GRlD.K=1 PLOTS GRID,K=2 CONiERTS *O PLCTb -ECTORS kFIXCC 2335
DIMENSION IXY(4),Xf(4) kFIXCC 2336
DATA (IXY(ll,!=1,4) / 100,900,100,900 / VFfXCC 2337
DIMENSION vX(20),JY(201.CS(8) FILM 771
VK=KVK+1 FILM 772
GO TO (10,100,290),KK FILM 773

10 !YB=916 KFlxCC 2340
XL=0 FFIXCC 2341
XR=18*DR KFIVCC 2342
YT=sO*DZ KFIXCC 2393
YB=0. KF!XCC 2349
IF i XR . L E .1.13556 * Y T ) GO TO 20 KFlxCC 2345
I YL = 0 KFlxCC 2346
IXR=lC22 KFlxCC e347
LYT =916-Y' 10:2/xR KFIXCC 2348
GO TO 30 KFIXCC 2349

20 X=XR*450/vi kFlxCC 2350
IXL=511-X KFIXCC 2351
IXR=511+X AFIXCC 2352
LYT =16 KFIXCC 2353

C CONVERTS GRID TO 4020 COCRDINATES---K=0 VFlxCC 2354
30 CONTINUE KFIXCC 2355

DO 50 J=1,16 KFlxCC 235F3
IF ( J.L E . 41 GO TO40 KF!xCC 2357
IF(J.GE.9.3ND.J.LE.12) GO TO 40 KFlXCC 2358
CALL CONVRT (FL0tJ),MFLOlJ),Y8,YI,IY8,1Yl) KFIXCC 2359
GO TO 50 KFlXCC 2360

40 CALL CONVRT (FLO(J),KFLO8J),XL,XR,1XL,1XR) KF]XCC 2361
50 CONTINUE KFlxCC 2362

IF INO.LE.01 PETURN VFlXCC 2363
DO 90 N=1,NO KFIXCC 2364
DO 60 J-1,2 KFIXCC 2365

60 CALL CONVRT (08(J N),K09(J,NI,XL,XR,1XL,1XR) KFIXCC 2366
DO 70 J=3,4 KF IXCC 2367

70 CALL CONVRT (OBtJ,N),kOB(J,NI,YB,YT,1YB, LYT) KFIXCC 2368
90 CONTINUE KFIXCC 2?69

RETURN KFlXCC 2370
C PLOTS GR ID US ING CRV---K= 1 KFlXCC 2371

100 CONTINUE KFIXCC 2372
CALL ADV (1) VFIXCC 2373
NGR=0 KFtXCC 2374
IF (LPR.LE.0) 00 TO 110 KFIXCC 2375
CALL LINCNT (60) KFlxCC 2376
DANGLE =DPH*(FLOAT (K)-1.51 FILM 774
WRITE (12.310) JNM.NAME, TIME, CYCLE FILM 775
WRITE (12.3CO) TYPEIL), DANGLE FILM 776

110 CONTINUE KFIXCC 2373
GO TO (280,ll5,280,280,2EO,280),KK F ILM 777

!!5 CONTINUE KFIXCC 2381
P TE = DPH ' ( FL O A T ( K ) - 1. 51 FILM 778
IF (FLO(2).LE rLO(lli GO TO 130 KFIXCC 2382
CALL DRV(IXL,1YB,KFLO(l).!YB) kFIXCC 2383
IF(PTE.LT.FLOA(!) OR.PTE.GT.FLOA(21) CALL N(VFLO(1),IYB,KFLO(2), FILM 779

1 !YB) FILM 760
IF (FLO(31.LE.FL012)) GO TO 120 KFIXCC 2384

ir

( \ '
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C ALL DRV t KiLOl 21,1 Y8,KFLO l 3) l YB) KFIXCC 2385
!F (PTF .L T .FLO A ( 3 ) .OR.PTE .G T .FLOA ( 91 ) C ALL DRV lxFLOl 3) . l YB,VFLU(9 ) , FILM 781

1 lYB) FILM 782
C ALL DR/(vf 7t9).lY8,1X7,1YB) KFIACC 238G
GO TO '90 KFIXCC 2387

120 C ALL DRV(KFLO '2) ,1 YB,1 XR,1 YB) KFIXCC 2388
GO TO 190 KFIXCC 2389

130 CALL DRV(IXL,1YB,1XR,1YB) KFIXCC 2390
190 IF (FLOl6).LE.FLO(51) GO TO 100 KFIXCC 2391

C ALL DR / ( I XL ,1 Y8,1 XL ,KFLO ( 5 ) ) KFl*CC 2392
I F (PTE . L T . FLO A I S) .OR . PTE . GT . FL O A ( 611 C AL L DRVIlXL.KFLOl5),1XL, 'LM 783

I VFLO(6)) e 789
IF (FLO(7).LE.FLOl6)) GO TO 150 KFlXCC 2393
CALL DRV(IXL.KFLOl6),IXL,KFLO 7)) KFIXCC 2399
IF ( PTE .L T .FLO A ( 7 ) .OR .PTE . GT .FLO A ( 81 ) CALL DRV(!XL.KFLO(7),1XL. FILM 785

1 KFLO(81) FILM 786
CALL DRV(IXL,VFLO(8),!YL,!YT) KFICC 2395
GO TO 170 KFIXCC 2396

150 CALL DRV(IXL,KFLOt6).1XL, LYT) KFIXCC 2397
GO TO 170 KFIXCC 2398

160 CALL DRV(IXL,!YO,IXL,!YT) KFIXCC 2399
170 IF (FLO(10).LE.FLO(91) GO 10 190 kV!XCC 2900

CALL DRV(lXL LYT.KFLO(9),1YT) KFIXCC '901
I F ( PTE . L T . FLOA ( 9 ) .OH . PTE .GT . FLO A ( 1011 CALL DRV(KFLO(9),1YT, FILM 707

i KFLO(10),IYT) FILM 788
IF (FLO(ll).LE.FLO(101) GO TO 180 FIXCC 2902
C ALL DRV(KFLO( 10) . l YT ,KFLO( l l ) ,1YT ) KFlxCC 2903
IF(PTE.LT.FLOA(11).OR.PTE.GT.FLOA(121) CALL DRVtKFLO(ll),1YT, FILM 789

1 KFLO(12),IYT) FILM 790
CALL DRVtKFLO(12),1YT,1XR,1YT) KFIXCC 2309
GO 'O 200 KFIXCC 2905

180 C ALL DF /'KTLC C 10) . ] Y T , I XR. I Y T ) KFIXCC 2906
GO TO 200 KFIXCC 2407

190 C ALL DRV ( I XL ,1 Y T ,1 XR ,1 Y T ) KFIXCC 2908
200 IF(FLO(19).LE.FLO(131) GO TO 206 KFIXCC 2909

CALL DRV(IXR,1Y8,1XR.KFLO(13)) KFIXCC P410
IF(PTE.LT.FLOA(13).OR.PTE.GT.FLOA(19)) CALL DRV(IXR,KFLO(13), FILM 791

1 !)R,KFLO(19)) FILM 792
IF ( FLO( 15) .LE .FLO( 191 ) GO TO 209 KFlXCC 2911
CALL DRV(lXR,KFLO(19),1XR,KFLO(15)) KFIXCC 2912
I F (PTE .L T .FLO A ( 15 ) . CR .PTE . GT . FLO A ( 161 ) CALL DRV(1)R,KFLO(15), FILM 793

1 I xR , KFL O ( 161 ) FILM 794
CALL DRs(IXR KFLO(16),lxR,1YT) KFlxCC 2913
GO TO 208 kFIXCC 2419

209 CALL DRV(!>4.kFLO(19) lXR,1YT) KFIXCC 2915
GO TO 208 KFlXCC 2916

206 CALL DRV(IXR,1Y8.IXR.IYT) KFIXCC 2917
208 CCNTINUE KFIXCC 2918

IF INO.LE.0) RETURN VFIXCC 2919
DO 270 N-1,NO KFIXCC 2920
KXI=KOB(l,N) KFIXCC 2921
KX2=kOB(2,N KFIXCC 2%2
KYl=KC8(3,N) KFivCC 2923
KY2=KCO(9,N) KF1XCC 2929
IF(PTE.LT.CO(5,NI.OR.PTE.GT.CB(6,N)) GO TO 270 FILM 795
CALL DRV (KXI,KYl,K.l.KY2) KFlxCC 2925
CALL DRV (KXI,KY2,KX2,KY2) KFIXCC 2926
CALL DRVIKXI,KYl,KX2,KY1) KFIXCC 2927
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CALL DRVlKX2,KYl,KX2,KY2) KFIXCC 2928
270 CONTINUE KFIXCC 2429

ff (NGR.EO.11 GO TO 280 KFIXCC 2930
NGR=1 KFIXCC 2931
GO TO 110 KFIXCC 2' >

280 CONTINUE KFIXCC 2923
RETURN KFIXCC 2939

C CONVERTS AND PLOTS VEL. VECTORS FOR EACH REAL CELL---K=2 KFIXCC 2935
290 CONTINUE KFIXCC 2936

CALL CONVRT (XXI,1XI,XL,XR,1XL,1XR) KFIXCC 243i
CALL CONVRT (XX2,1X2,XL,XR,1XL,lxR) KFIXC" 2w 38
CALL CONVRT (YYl.lYl,YB,YT,1YB,1YT) KFIXCC 2939
CALL CONVRT (YY2,1Y2,Y8,YT,1Y8,1YT) KFIXCC 2440
CALL DRV (IX1,1YI,1X2,1Y2) K71XCC 2991
RETURN KFIXCC 2442

800 CONTINUE KFIXCC 2443
IF(J82.EQ.3) GO TO 820 KFlxCC 2944
!=2 KFIXCC 2945
NP=JB KFIXCC 2996
DO GIO J=2,J81 KFIXCC 2447
ZA(J)=DZ*(FLOAT (Ji-1.0) KFIXCC 2498
IF(L EO.1) Z8(J)=VG(1.J) KFIXCC 2499
IF(L.TO.2) Z8(J)=VL(1,J) KFIXCC 2950

810 CONTINUE KFIXCC 2451
GO TO 890 kFIXCC 2'+ 52

820 J=2 KFIXCC 2953
NP=IB KFIXCC 2954
DO 830 !=2,181 KFIXCC 2455
Z#(!)=DR*(FLOAT (ll-1.0) KFIXCC 2956
IF(L.EO.1) ZB(!)=UGt!,J) KFIXCC 2957
IFIL.EO.2) ZP(!)=UL(1,J) KFIXCC 2452

830 CONTINUE VFlxCC 2959
89 0 CONT I NUE FILM 796

RCTURN KFIXCC 2961
C KFIXCC 2462

300 FORMAT (4X 25H VELOCITY VECTOR PLOT FOR .A10, FILM 737
129H AZlMUTHAL ANGLEtDEPTH) =,lPE12.5) FILM 798

310 FORMAT (4X,A10,2X,10A8,3H ?=,lPE12.5,7H CYCLE =,15) FILM 799
END KFlxCC 2965

= =====r === = = = = /ff, ==============='

SUBROUTINE VPLTBGD(KKK,L,XXI,YYl,XX2,YY2) FILh 800
* CALL OLCMI FILM 801
* CALL GCOM2 FILM 802

DIMENSICN CS(10s, TYPE (3),JXt201.JYt20s FILM 803
DATA TYPE / 3HGAS, 6HLlQUID, 7HMIXIUFE / FILM 809
GO TO (850,900,600,1000),KKK F IL M 805

600 CONTINUE FILM 806
lYO=916 FILM 807
XL=0. FILM 808
DIST=DR*(FLOATti)-1.5) F ILM 809
RADIUS =DIST FILM 810
IF(ITC.EQ.01 RADIUS =1. FILM 811
XR=KB+DPH* RADIUS FILM 812
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YT=JB*DZ FILM 813
YB=0. FILM 814
IF(XR.LE. 1.13556'YT) GO TO 620 FILM 815
IXL=0 FILM 816
IXR=1022 FILM 817
LYT =916-YT*l022/XR FILM 818
GO TO 630 FILM 819

620 X=XR*450/YT FILM 820IXL-511-X FILM 82)
IXR=511+X FILM 822
LYT =16 FILM 823

630 CONTINUE FILM 824
CALL ADV(1) FILM 825
IF(LPR.LE.0) GO TO 640 FILM 826
CALL LINCNT(60) FILM 827
WRXTEt12.310) JNM,NAME, TIME, CYCLE FILM 828
WRITE (12.325) TYPE (L),DIST F.LM 829

640 CONTINUE FILM 83C
DO 665 J=2.J82 FILM 831
DO 660 K=2,KB2 FILM 832
IJ=l+(J-ll'IB2+(K-!)*182XJ82 FILM 833
IJM=1J-182 FILM b34
IKM=lJ-IB2XJB2 FILM 835
IF(FLtlkM).EO.01 GO TO 650 FILM 836
IF(K.EO.2.OR.K.EQ.K82) GO TO 645 FILM 837
IF (FL ( I J) . NE . 2. AND.FL ( IJ) . NE . 3. AND . (FL ( IVM ) . EO. 2. CR . FL ( IKM ) . EQ . 3 ) ) FILM 838i GO TO 645 FILM 839
| F ( ( FL ( l J ) . EQ . 2. OR . FL ( l J 1. E Q . 31. A'JD . FL ( 1 KM ) . NE . 2. AND . FL ( I KM ) . NE . 3 ) FILM890i GO TO 645 FILM 841
GO TO 650 FILM 842

645 XX3=DPH' RADIUS *(FLOAT (K)-2.) FILM 843
YY3=DZ'(FLOAl f J) -2. ) FILM 844
YY4=YY3+0Z FILM 845
CALL CONVRT(XX3,1XI,XL,XR,1XL,1XR) FILM 846
CALL CCNVRT(YY3,1YI,Y8,YT,1YB,1YT) FILM 847
CALL CONVRT(YY4,1Y2,YB,YT.!YB,1YT) FILM 848CALL DRV(IXI,1YI,1XI,1Y2) FILM 849

650 CONTINUE FILM 850
I F ( ( FL ( l J ) . EO . 2. OR . FL ( l J) . EQ . 3 ) . AND . FL ( l JM ) . NE . 2. ANO . FL ( l JM ) . NE . 3 ) FILM851

I GO TO 655 FILM 852
IF(FL(IJ).NE.2.AND.FL(IJ).NE.3.AND.(FL(IJM).EO.2.OR.FL(IJM).EO.3)) FILM 853i GO TO 655 FILM 854
IF ( J. EO . O. AND. ( FL I ! ''n . EO . 2. CR . FL i l JM ) . EO . 3 ) ) 00 TO 655 FILM 855
I F ( J . EQ . J82. ANO . ( FL ( I J ) . EO . 2. 0R . FL ( I J ) . EO . 3 ) ) GO TO 655 FILM 85600 TO 660 FILM 857

655 XX3=DPH* RADIUS *(FLOAT (K)-2.) FILM 858
YY3=DZ*(FLOAT (J)-2.) FILM 859
XX4=XX3+DPH* RADIUS FILM 860CALL CONVRT(XX3,IXl,XL,XR,IXL,liR) FILM 861CALL CONVRT(YY3,1YI,YB,YT,1Y8,lrT) FILM 862
CALL CONVRT(XX4,1X2,XL,xR,1XL,1XR) FILM 863
CALL DRV(IX1,1Yl,IX2,1Yl) FILM 864

66C CCNTINUE FILM 865
665 CCNTINUE FILM 866

RETURN FILM 867
C FILM 868
C GENERATE GRID FOR CYLINDRICAL IKPLOT FILM 869
C

FILM G70
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850 CONTINUE FILM 871
IFILPR.LE.0) GO TO 860 FILM 87?
C ALL L INCNT (60 ) FILM 873
HEIGHT =DZ'(FLOAT (J)-1.51 FILM 87%
WRITE (12.310) JNM,NAME, TIME. CYCLE i t ." 875
WRITE (12,320) T i r'E t L ) , hE I GH T ILM 876

860 CONT IN'JE FILM 977
XR=R8(IBI) FILM 878
XL=-XR FILM 879
YT=XR clLM 880
YB=-XR FILM 881
IXL=61 FILM 882
IXR=961 F!LM 883
LYT =31 FILM 884
!YB=931 FILM 865
DO 19 11=1,181 FILM 886
XI=RB(II) FILM 887
CALL CONVRT(X1,1X.XL,XR,1XL,1XR) Fil M 888
JX(II)=lX FILM 889
JY(II)=481 FILM 830

19 CONTINUE FILM 891
IF(FL(1).EO.2.OR.FL(ll.EO.3) C ALL DRV (JX( 1 ) ,JYi l ) .JX ( IBl ) ,JY( IB1 ) ) FILM 892
NANG=OPH/0.08726696 + .5 FILM 693
CPHN=DPH/ FLOAT (NANG) FILM 899
CS81)=SINIDPHN) FILM 895
CS(2)=COSEDPHN) FILM 896
CS(3)=0,

F]LM 897
cst %)=1. FILM 898
DO 26 KK=2,K01 FILM 899
DO 29 N=1,NANG FitM 900
cst 6)=CS(2)*CS(3)+CS(ll'CS(s) FILM 901
CS(7)=CS(2)*C3t4)-CS(')*CS(3) FILM 902
CS(3)=CS(6) FILM 903
CS(91=CS(7) FILM 909
DO 22 !!=1,181 FILM 905
CS(8)=R8(II) FILM 9C6
CS(61=CS(3)*CS(8) FILM 907
CS(7)=CS(4)*CS(8) FILM 908
CALL CONVRT(CS(7),1X,XL,XR,lxL,1XR) F IL P' 909
cal.L CONVRT(CS(6),1Y,YB,YT,1YB,1YT) FILM 910
IJ=II+(J-1)*lB2+(KK-1)*IB2XJB2 FILM 911IPJ=lJ+1 FILM 912
I F ( ! ! .EO. l Bl . AND.FL ( I PJ) . L T . 9 ) GO TO 27 FILM 913
IF ( ( FL ( I J) .EO .2.OR .FL ( I J) .EQ . 3 ) . ANO .FL ( I PJ ) .NE .2. AND . FL ( I PJ ) .NE . 3 ) FILM 914

1 00 TO 27 FILM 915
IF I FL ( I J) . NE . 2. ANO . FL ( l J) . NE . 3. AND . ( FL ( IPJ ) . EO . 2. OR . FL ( IPJ ) . E Q . 3 ) ) FILM 916

1 GO TO 27 FILM 917
GO TO 21 FILM 918

27 CALL DRV(JXt!!),JY(II),IX,1Y) FILM 919
21 JXtil)=lX FILM 920

JY(Ili=lY FILM 921
22 CONTINUE FILM 922
29 CONTINUE FILM 923

DO 25 !!=2,181 FILM 929
IJ=l!+(J-1)*IB2+(KK-1)*IB2XJB2 FILM 925
IKP=lJ+!B2XJ82 F il * 926
IF(FL(IKP).EO.0) GO TO 25 FILM 927
I F ( ( FL ( I J ) . EO.2.OR.FL ( I J ) .EO. 3 ) . AND FL ( I KP ) . NF . 2. ANO. FL ( l KP ) . NE . 3 ) FILM 928
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1 GO TO 23 FILM 929
IF (FL ( l J) . NE . 2. AND.FL ( lJ) .NE . 3. AND. (FL ( IKP ) . EO.2.CR. FL ( IKP ) .EQ . 3) ) FILM 930

1 GO TO 23 FILM f 31
IF f KK .EQ.KBl . AND. (; m ' IMP).EO.2.CR.FL(IKP).EO.3)1G0 TO 23 FILM f.32
GO TO 25 FILM 933

23 CALL DRVfJX(1:-1) JYi!I-1).JX(ll),JY(!!)) FILM 939
25 CONTINUE FILM 935
26 CONTINUE FILM 9.;6

RETURN FILM b?
C FILM 936
C GENERATE BACKGROUND FOR C-RTESIAN IKPLOTS FILM 939
C FILM 990

900 CONTINUE FILM 991
lYB=916 FILM 942
XL=0. FILM 993
XR='B*DR FILM 999
YT=KB'DPH FILM 995
YB=0. FILM 996
IF(XR.LE. 1.13556*YT) GO TO 920 FILt; 997
!XL=0 FILM 998
IXR=1022 FILM 999
!YT=916-YT*1022/XR FILM 950
GO TO 930 FILM 951

920 X=XR*950/YT FILM 952
IXL=511-X FILM 953
IXR=511+X clLM 959
LYT =16 FILM 955

930 CONTINUE FILM 956
IFILPR.LE.0) GO TO 990 FILM 957CALL ADvtl) FILM 958
HE I GHT =DZ * ( FL OA T ( J ) - 1. 5 ) FILM 959
CALL L INCNT(L]) FILM 960
WR1TE(12.310) JNM NAME, TIME. CYCLE FILM 961WRITE (12,320) TYPE:L), HEIGHT FILM 962990 CONTINUE FILM 963DO 950 K=2,KB2

FILM 969DG 960 !=2,182
FILM 965IJ=l+(J-1)*lB2+(K-1)*lB2XJB2 FILM 966IMJ5 1J-1 FILM 967IKM=IJ-!B2XJ82 FILM 968

IF(K.EO.2.CR.K.EO.K82) GO TO 945 FILM 969
|F (FL ( IJ) .NE .2. AND.FL ( I J) .NE . 3. AND. (FL t 16 .EQ.2.CR.FL ( I KM i .EO. 3 ) : FILM 9701 GO TO 945 FILM 971
I F ( ( FL ( I J ) . EQ . 2. OR . FL ( I J ) . EO . 3 ) . AND . FL ( I KM ) . NE . 2. AND . FL ( I KM ) . NE . 3 ) FILM972i GO TO 945 FILM 973GO TO 950 FILM 979

945 XX3=CR* FLOAT (I-2. FILM 975
YY3=DPH* FLOAT (K-2) FILM 976XX4=XX3+CR FILM 977CALL CFTvRT(XX3,1XI,XL,XR,1XL,1XRI FILM 978CALL CONVRT(XX9,1X2,XL,XR,1XL,1XR) FILM 979CALL CONVRT(YY3,!Y1,YB,fT,!YB,!YTI FILM 980CALL CRV(IX1,1YI,1X2,1Yl)

FILM 981950 CCNTINUE
FILM 982IF((FL(l . E O . P . CR . FL ( I J ) . EO . 3 ) . AND . r L r ; NJ ) . NE . 2. AND . FL ( I MJ ) . NE . 3 ) FILM 9831 GO TO 955 FILM 989

I F I FL ( I J ) . NE . 2. AND . FL ( l J ) . NE . J . AND . ( FL ( I MJ ) . EQ . 2. OR . FL ( I MJ 1. EO . 3 ) ) FILM9851 GO TO 955
FILM 986

IM
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IF(I.EQ.2.AND.iFL(IMJ).EO.2.OR.FL(IMJ).EO.31) GO TO 955 FILM 937
I F ( 1. EO .182. AND . ( FL ( I J ) . EQ . 2. OR . FL ( I J ) . E O . 31 ) GO TO 955 FILM 988
GO TO 960 FILM 989

955 XX3=DR* FLOAT (1-2) FILM 997
YY3=DPH8FLOATIK-2) FILM 991
YY4=YY3+DPH FILM 992
CALL CONVRT(XX3,1X1,XL,XR,IXL,1XR) FILf1 993
CALL CONVRT(YY3,lYl,YB,YT IYB, LYT) FILM 999
CALL CONVRT(YY4,1Y2,YB,YT,lYB,1YT) FILM 995
CALL DRV(IX1,1Yl.lX1,1Y2) FILM 996

G60 CONTINUE FILM 997
RETURN FILM 998

C FILM 999
C DRAW VECTORS FILM 1000

1000 CONTINUE FILM 1001
CALL CONVRT(XX1,1X1,XL,XR,1XL,1XR) FILM 1002
CALL CONVRT(XX2,1X2,XL,XR,1XL,1XR) FILM !003
CALL CONVRT(YYl,!Yl.Y8,YT,1YB,!YT) FILM 1009
CALL CONVRl(YY2,1Y2,YS,Y',1YB,1YT) FILM 1005
CALL DRV(!XI,1Yl,lV2,1Y2) FILM 1006
RETURN FILM 1007

310 FORMAT (4X,A!O,2X,10A8,3H T=,lPE12.5,7H CYCLE =,15) FILM 1008
320 FORMAT (4X.25H VELOCITY VECTOR PLOi FCR ,A10,13H HE.'GH FILM 1009=

,

IIPE12.5) FILM 1010
3d5 FORMAT (9X 26H VELOCITY VECTOR PLOT FOR . ',10,13H RADIUG = FILM 1011,

llPE12.5) FILM 1012
END FILM 1013

= = = = ========= = = ///// a = = = = == ==== =

SUBROUTINE VRELS KFIXCC 2*G6
* CALL GCOMI KFIXCC 2467
' CALL GCOM2 KFIXCC 2468
C VFlXCC 2469
C C ALCUL ATE RELATIVE VELOCITY BETWEEN FIELDS KFIXCC 2470
C KFIXCC 29',l

DIMENSION CS(3) HREED 436
CS(l)=0.5'(UG(IJ)+UG(IMJ)-UL(!J)-Uu(IMJ)) KFIXCC 2973
CS(2)=0.5'(VG(!J)+VG(lum)-VL(IJ)-VL(IJMI) KFIXCC 2%74
CSf3)=0.5*(WG(IJ)+WG(IKM)-WL(IJ)-WL(IKM)) THPEED 437
VREL =SQRT ICS( l ) * *2+CS(2) * *2+CS ( 3 ) * *21 THREED 438
RETURN KFIXCC 2476

C CS(l)= R COMPONENT OF RELATIVE VELCCITY KFIXCC 2977
C CS(2)= Z COMPCNENT OF RELATIVE VELOCITY KFIXCC 2978
C CS(3)= PHI COMPONENT OF RELATIVE VELOCITY THREED 939

END KFIXCC 2979

= = = = = = = === = = = = = ///// = = = = = = = = = = = = = =

SUBROUTINE WGMOMF THREED 990
* CALL GCOMI THREEC 491
* CALL GCOMe THREED 442

.
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DIMENSION CS(6) THPfi 443
cst!)=0.5*(WG(lJ)+WG(IVP) THREi'. 444

IFICS(ll.GE.O.) WGFA=0.5'IRGP(lJ)*RGPflJA))*WG(lJ)*CSil) THRE D 445
IF(CSI1).LT.0.I WGFA=0.5*(RGPt|JAA1tRGPliJA11*WG(IKP)*CS(1) THREED 476
CS(2)=0.5*(VGt!J)+VG(IKP)) lHREED 447

_ IF(CS(2).GE.O.I WGrT=0.5*(RGPtIJ)+RUPtIJA))*WG(IJ)*CS(2) THREED 998
1F(CS(2).LT.O.) WGFT=0,5*(ROP (lJT)+ ROP (!JTA))*WGilJP)*CS(2) THREED 949
CS(3)=0.5*(UG(IJ)+UG(lKPil THRE:D 450
I F ( C S ( 3 ) . GE . O . ) WGF R = 0. 5 * ( PGP f ! J ) + RGP f l JA ) ) * WG ( l J ) * CS ( 3 ) * HB ( 1 )THREED 451
I F ( CS( 3 ) .L T . 0.1 WGF R = 0. 5* ( RGP f l JR ) +RGP ( l J-R ) ) *WG t ! PJ ) *CS f 3 ) *R81 I ) THREED 452

~
IF(FL(IMJ).NE.I) 00 TO I THREED 453
I F ( F L ( I JM ) . NE . I ) GO TO 2 THRL ' 459
IF(FL(!KM).NE.l.0R.K.EO.2) GO TO 3 THREED 955
RETURN

THREED 956
i CS(4)=0.5*(UGilMJ)+UGIIMkP)) THREED 457

I F ( CS ( 4 ) . GE . O . ) WGF L = 0. 5 = ( RGP ( l JL ) +RGP ( ! JAL ) ) * WG ( I MJ ) * CS ( 9 ) *RB ( ! - 1 ) THREED458

-

I F I CS ( 9 ) .L T . O . ) WGFL = 0.5 * ( ROo t l J ) + RGP ( l J A ) ) *WG ( l J ) *CS ( 4 ) *RB ( I - 1 ) THREED 959
IF(FL(lJM).NE.!) GO TO 2 THREED 460+ IF(FL(IKM) NE.I.OR.K.EO.2) GO TO 3 THREED 461
RETUPN

THREED 462
- 2 CS(51-0.5*(VG(lJM)+VGtJMKP)) THREED 463-

IFICS(5).GE.O.) WGF B ( ! ) - 0. 5 * ( RGP t ! J8 ) +RGP ( I J8 A ) ) * WG ( l JM ) * CS ( 5 ) THREED 969
I F I CS ( 5 ) . L T . L' . ) WGFB(!)=0.5*(RGP(IJA)* ROP (IJ))*WG(IJ)*CS(5) THREED 465
IF(FL(lKM'.NE.1.OR.K.EO.2) GO TO 3 THREED 466
RETURN

THREED 967
3 cst 6)=0.5*(WGt!KM)+WG(!J)) THPEED 468

, IFICS(6).GE.O.) WGFF ( ICJ) = 0. 5* ( RAP ( I JF ) +RGP( ! J) ) * WG( I KM) *CS( 6 ) THREED 469
IF(CS(6).LT.O.1 WGFF ( I CJ) = 0. 5 * ( RGP( l JA ) +RGP ( ! J) > =WG ( IJ) *CS (6 ) THREED 470
RETURN

THREED 471
END

THREED 472

= = z = = = = = = = = = = = s ///// ===============

-

SUDROUTINE WLMOMF
THREED 473* CALL GCOMI
THREED 479

* CALL GCOM2
THREED 475DIMENSION CS(6),

F THREED 476CS(I)=0.5*(WL(lJ)+WL(IKP)i
THREEP 477

IF(CS(1).GE.O.) WL F A = 0. 5 + ( RL P ( I J ) + Rt. F i I v A ) ) * WL ( I J ) * CS ( l ) THREEU 978"

IF ICS( l l .L T . O . ) WLFA=0.5*(RLP(IJAA'+RLP(IJA))*WL(IKP)*CS(l) THREED 979
. CS ( 2 ) = 0. 5' ( VL t I J ) +'w L ( i kP ) )

THREED 480
IF(CS(21.GE.0.) WLFT=0.5*(RLP(IJ)+RLP(llAs>*WL(IJ)*'5(2) THREED 481
IF(CS(2).LT.O.) WL F T = 0. 5' ( RL P ( l JT ) +RL P ( I JT A ) ) *WL ( : e)*CS(2) THREED 982-

CS(3)=0.5'(UL(IJ)+ULIIKP))
THREED 483'

1F(CS(3).GE.O.) WL FR = 0. 5 * ( RL P ( I J ) + RL P i l JA ) *WL(IJ)*CS(3)*RB(!) THREED 489
IF(CS(3).LT.O.) WLFR=0.5*(RLP(IJR)+RLP(IJAR))*WL(IPJ)*CS(3)*RB(1) THREED 985IF(FL(IMJ).NE.1) GO TO I

THPEED 986IFIFL(lJM) NE.!) GO TO 2
THREED 987

IF(FL(IAM).NE.1.0R.K.EO.2) GO TO J THREED 988RETURN
THREED 489

-
C S ( 4 ) = 0. 5 * t UL ( IMJ ) +UL ( IMKP 1 )

-

I
THREED 490

I F ( CS ( 4 ) . GE . 0. )WL FL = 0. 5' ( RLP ( I JL f - fLP; .JAL ) l *WL t IMJ) *CS(4 ) *RB( l-1 ) THREED 491
IF(CS(4).LT.O.)WLFL=0.5'(RLP(lJ)*RLP(lJA))*WL(!J)*CS(4)*RB(1-1) THREED 492'

IF(FLtIJM).NE.t) GO TO 2
THREED 993

_ IF(FL(ikM).NE.1.OR.K.EO.2) GO TO 3
THREED 499

.

'
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RETURN THREED 495
2 CS ( 5 ) = 0. 5 * ( V' ( I JM ) + VL ( JMKP ) ) THREED 496

IF(CS(51.GE.O.) WLFB(ll=0.5*(RLP(IJB)+RLP(!JBA))*WL(IJM)*CS(5) THREED 497
IF(CS(5).LT.O.) WLFB(!)=0.5*(RLP(IJA)+RLP(lJ))*WL(IJ)*CS(5) THREED 498
IF(FL(IKM).NE.1.OR. .EQ.2) GO TO 3 THREED 499
RETURN THREED 500

3 CS(6)=0.5*(WL(!KM)+WL(!J)) THREED 501
IF(CS(E).GE.O.) WLFF(ICJ)=0.5*(RLP(!JF)+RLP(lJ))*WL(IKM)*CS(6) THREED 502
IF(CS(6).LT.0.1 WLFF(ICJ)=0.5*(RLP(lJA)+RLPt!J))*WL(IJ)*CS(6) THREED 503
RETURN THREED 504
END THREED 505

__ _________
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