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ABSTRACT

Volume II is a complete FORTRAN IV listing of the HELP program, the

béckground description of which is contained in the precedihg“Volume I.
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The language used in the following version of the HELP
code is FORTRAN IV with one exception. To minimize the length
of the listing, the common, dimension and equivalence state-
ments are listed only once at the beginning and are assumed
to be inserted in routines in place of the nonstandard state-
ment, INCLUDE COMDIM. This program has been run on the
CDC-6600 as well as the UNIVAC-1108.
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N X aXal

THIS SECTION IS INSERTED IN EACH ROUTINE IN PLACE OF "INCLUDE COMDIM®

VD NP2V L W -

NN S N~

.COMMON - 211D

ICSTOP
KUNITR
[GM
UNZ8
JMAX
MAPS
IPCYCL
Né
TOPM
cCOMMON
ECK
IVARDX
X .
UN97
EZPH2
UNL1S

NADD

ets 2-STORAGE EQUIVAFENCES

1CYCLE - 0T

BPIDY yTOPMU . sRTHMU
.XPF - yPRCNY .KUN’
yuN22 ©oeUM23 +OMIN
1UN29 T aNC P UNI
yJMAXA 1KMAK s KMaAX
yNUMSCA s#RLIM - - ,PRDE
»TSTOP sWFLAGF W WFLA
sRTH PRTMY - sUNS9
yBOTMU yUNGS s TOPM
cCYCPM3 sREZFCT  sNTRA

P NECYCL S aMTPMX sGLUE
e 7T .. - 9 EMIN s PMIN
Y. N WUN9 I
yUNS S yUNG9 +EVAP
sUN105 sUN1O6 sUNLOD
sUNL L2 sFINAL yUNTL
»MINY

sMINX yMAXX

sNUMSE- - ,NFRELP
sUNTL s HUMREZ
Tw yXMAX yNZ
1UN25 sDTNA
»NRC s IMAX
A +sBOTM +BOTHYV
LY sPRFACT b 1t
GL sUNS5)] » IVARDY
sN1OD WN11L
v . aNSIDES yNHAT
CR yNMXCLS yBBOUND
D PUVMAX B NTCC
s INTER s
. 1UNTHY _sREZ .
M 2EVAPEN VEVAPMU
7 +UNLOB sUNLDY?
4 +M8B8 ' MBB
»1EXTX

’ rMAXY

"0"‘."!'0..".'0l.l..tOIOQ.....‘..'..I.O..'....I.l..l.'....!l.lp"3 20
DIMENS N AMX(125C0) A1X(25001, ut2s0081, ‘
1 Vi259C)) P(2500), MFLAGBL25C0)
DIMENS]ON X(50), XX(52), DALSC)
1 . DOXIS2), TAU(S0), PROP(SO) s
2 . CRAD(S0), PR(50)
DIMENSION Y(1092), Yy(102), o DYULIGOT
1 . DOY(1C2), FLEFT(100), YAMNC(100},
2 S1GC(1001), GAMC(100), UL (200},
3 P1.(200)
DIMENSION SNR(S0) STR(50), UK(S0»3),
‘ VK(5C43) RHOC (50,3, SZ2(5043),
2 SRR(603) 4 SR2(5043), EZL(5043)
3 ERR (504,31, ERZ(5043) ’
DIMENSION - FRACTP{4,250), FRACRT(4,250), . Tx(4,400),
1 < TY(44400), PRS(3,3), CNS(3,3),
2 PACX(3s100, PACY(3,10), MPRCK ()
3 MPAC U3 )y © RHOIN(3)) SSTEN(A)
4- UUR(3) - VVA(3) CSQArR(3)
5 VOL(3), KSQR(3)) GELP(3)y _
é AMDM(3) : RMU(3) cZERO(2) s
7 STEZ(3), . STK1(3), STK213)
g SAMMY (3}, SDELM{3) SDELER(3)
9 SDELEB(3), SOELET(3) SGAMC(3,100),
. SSIGC(3+100), NMP(H) -
- DIMENSION VALUE (41D, PRI}

PHI 560

yNDUNMP 3,
1ETH ’
.NREZ »

aCVIS

,!MAxA »
+NUMSPT,
W12 ’
W7 ’
sGAMMA
sCYCHX

JUN7E
yUNB2
J ’
2 NODUMP .
WEVAFMY,’
sROEPS
WUNITIT7
'JEX‘Y ’




- 54 - B UNL25 C yUN126 -~ 9§S1 - - - 5§82 S GUMIN 7 9554 »PRYIME,

58S 9 EOR +E0T7 1€08 1EMOR VOXF © WDYF WUN1 38
56 S COMMON SYTaQ +X1ENRG s XKENRG IXTENRG | JUN14D 1DTMIN
57 1 UN14S  JEMOT °  ,uCENTR RaDIUS »BBAR ~ yENOB '
59 C " e¢e DIMENSIUNED ARRAYS
Y ¢ —- PR e - e N S . _{-.. -
61 1 PKs . ) o%;
62 2 - Yy, - XX, : S . 3
83 a 00X, ‘ooY, :
64 4 ARX, ALK, Uy LR LY MFLAG,
&S s Tal, Uty PLY e
66 e e i e m 6....._ - ._,.,....Tx. e TY' e e e = N"P.» e RHO;N.__,.‘-. [N - '3\.‘
&7 7 CZERD, STK1, sTk2z, STEZ, RMU,
Y] [} AMOM) “SSIEN, " UURy  ~ VVA, -~ --MPaACry - MPACK,
63 9 PACX, _PACY ; ' S
1 C . :
71 C s%s NOM-DIMENSIONED VARIABLES
13 "COMMON cYe, " ENERGY, ERDUMP, 13, 1FS1y 1Fs2,
B X' I | Ceee - KAy KRy < "MA) MFK, MO, HR. N »»»-NERR.
75 2 NK 4 NVOIDy NPRINT, NR P1DTS, PRESUR, Ryow,
7% 3 spT, SUM, TWOPI, URR, VABOVE, Ws
77 4 WS, WsSh, WSC, WSy, WSY, LaST
75 . C . .. . . : .
79 ¢ }
80 - - COMMON /MXCELL/ - SIE(3+250), XMASS(3,250), - RHO(4,250),
81 1. ' SAMPY13,4250), SAMMP(3,250), PLNLI),
82 - 2o - : RHOZ2 (30}, CNAUTI30), : MAT(30)
Bl C . :
B4 . . ... COMMON - /ELPL/ - STRSZZ(2500), <TRSRR(25003, STRSRZ(2500)
85 (4 » v ; . .
a6 . | COMMOH  /TRaCRS/ xP(1000)Y, ¥P{l1000) ;
a7 C : j :
88 c-- #%+ NOTE TMESE MISCELLANEOUS VARIABLES ARE DIMENSIONED -
89 C FOR A GRID WITH 3 MATERIAL PACKAGES ANpD 50 COLUMNS
. 90 B AND 100 ROWS., o
91 d . '
72 COMMON/MISC/ VLE3) oXMASI2,3)+SSTIEL2,3)3XRH(2,3),PR(4,8),
93 1 MFGREZ(150) \REZAMXU1S0) sREZAIX (150,
94 2 REIxMS(3,153)y REZSIE(3,150), REZRHO(4,150) e
95 (d . : '
96 - - - EQUIVALENCE (7(1},PROB)
97 C S ,
98 . C ¢®s TdF FOLLOWING EQUIVALENCES WAKE AVAILABLE
99 C Xt0yy YUD), DX{D)y DY (D)
101 EQUIVALFNCE (xXt2), Xt12), (YY(2), Y1) ,
102 EGUIVALENCE (nDX(2), DX(1)}y, (DDY(2), DY(1)}
0y © ¢ _ ,
:0« C se¢s SPECIAL EQUIVALENCES FOR CDT ONLY
16 - ¢ ‘ '
106 EQUIVALENCE (PLIDELPY, (PLI&),DNS}, (PL{21),PRS), (PL(38),CSAR),
1€ 1 (PLINZ2) s¥GLY, (PLIMB) jWSAR) !

[l
a



109 4

110 < " eee SPECIAL EQUIVALENCES FOR EDIT AND MAP

[ RR! [4 : ’ - :

112 ' EQUIVALENCE (UL ,PROP), (VALUE,PR,CRAD)

113 - EQUIVALENC£ {JCENTR,JPROJ)

1y L

115 C sees SPFCIAL EQUIVALENCES FOR PH3 ONL!

116 - ¢ o L .
117 - EQUIVALENCE ~(P4SNB)) v 5(P453)»518). tP(101),RHOC),
118 R & - (P{251),UK,ERR}y - ~(PLH401),VK,4E22), (P(551)4ERZ),
119 ’ 2 (P(?Ol).SRZ)o ,(P(BSIl.SRR’. } (Pli00L)eS22)
1.20 SRR .. o
121 (3 et SPECIAL EQUIVALENCES FOR INFACE

122 C . _ o

123 : EQUIVALENCE (PyFRACTP), (PIIDDI) ,FRACRT)

124 C - : "

125 C ese SPECIAL EQUIVAL&NCES FOR FPH2 ONLY

126 C - -
127 EOUIVAL;NCE (UL FLEFT)), tUl(lﬂl).YAMC)o

{28 i (PLyGAMC ), (PLULOLY),S1GC)

129 2 (P,SDELET)Y, (P(4)4SDELERY),

130 -3 {P17),SDELEB), - (PL10)+SOELM),

131 4 (PA13),SAMMY ),y (PL16),SGAMC) -

132 - -8 ~(P(318),5516C) -

|3l| C. QOOIOQQQO.OQO..00"!loot.'ooo.c.‘o..toctnoolooloo'...ocvtnnotoo.l.l
135 d

136 C END - OF COMMON

437 C .
- 138 B P R Ry ey N Y Y N R A NN NN
139 c )

140 C

141 END

142 - - BLOCK DATA

143 C : ees NEFINES HORMAL DENSITY 4AND SOUND. SPEED co:FFlchNT
148 - € - : i FOP THE 19 MATERTIALS LISTED IN EQST. . "
148 . COMMON /MXCELL/ SIE(3,250), XHASS(3,2501%, RHO(4.25DI|
LI 1 SAMPY{(3,250)) SAMMP{3,250), . "PL%(3},

147 .2 . RHOZ (30}, . cHAUT(3D),, MAT(30)

yus - DATA (RHOZ(K) K=l 15} i :

149 719017:8e907¢R32,799168,405,8:9910e2,11¢7>»

N -

160 oo 1l1edy 4%y 207, 2e70 1097, 1071 235 248y 2.7, 22/
151 ’ DATA (CNAUT(K)sKaly1®L . . : .
: - 74eN1FSs 3e¢95E5s He03E5, 5¢27E5, Be0bESs 4.78ES,

152 1

153 2 Goeg3ES)y Se15ESs 2413EL, 2+sD3ES, 2¢B9ESH

154 3 2¢5BESs 2+58E51 2+24E5, Je63ES, 3e49ESs Se5JES
155 ] 3;3555. 3,37E57 S .

157 ) SUBROUTNE ADNTCR

158 c see anp MATERLAL TRACER PAPTICLES IN A SFECIFIED REGION.
159 INCLUDE coMplIMm , )

160 C ) ) g :

141 FIND THE AKEA IN WHICH TRACERS ARF TO DE ADDEDs

C eenvsetactr




182 ¢

143 IF(NADDLEQeDIRETURN ;
te4 : IF(MINXGLT ol ) MINXS] ' : :
145 IFQHIHX.GT.IHAXIHle-lHAX
166 IFIMINY LT o) MINYS] L SRR
167 lFINXNY.GT-JHAXIMINV-JNAX :
Ibe . e lF("AIx.GT-H‘lX)HAXlOI"Ax [, Ceer e e “‘““:,J - . e e
169 TFIMAXY GV UMAX)IMAXYRJIMAX .
170 WRITE(&,BINADDMINK MAXKGMINY yMAXY Co- ' -
17 .8 FORMAT(//34y SUBROUTINE ADDTCR HAS aEEN CALLED./-BN NAppe=,
172 0 114 7H MINXS, {3, 7H  MAXX®,I1347H - MyNYay13,7H MAXY® ,13477)
173 XMINBX{MINK=]) ' i '
!74 e oy mememan XXHAIX(MAXX) . .. ek iames e w - R i
175 - YMINBY (MINYe]) <
176 YMAKX=Y {MAXY)
177 C )
178 € ®evesvens DELETE ANY OQUPLICATED TRACERSe
179 4 v . .
180 S DO 8 LB GNVOIRT et e s e e s e e e e
181 NPeNMP (L) )
182 . 1F’(HP-LE¢1I50 TI0-6 . - . S e e
163 NSt
185 TYTMP-TYIL N)
1646 - - - - 2 NeNe| Co
187 1FIABS(TX!MP-7!(L-N))oLEoO-oAND.ABs(TYTMP-TYILoN))oLE-DO)GO To
188 : 1F(N.LT.NP)GO To | :
189 GO To &
. 190 . . 3 NPeNPe) . . L. . T S
194 . NMF(L)eNP )
192 - - .- - IF(NeLEJNPIGU TO 4. S : -
193 O IXUtLyh)mDe .
194 - - TYILyN)=De - o - : 1
1958 : G0 TO ¢
196 - - 4 DO 5 MmN¢NP :
197 ' TXCL MY eTX L ue])
198 - - B TY(LyMIaTY Ly ue)) :
199 TX(LyMPel)E0,
200 - TY(LyNPel)=O,
201 IFINLT.NPIGO TO 2
202 . . - & CONTINUE : ;
203 - ¢ : S o
204 - € eesesetrnce NADDLLT.D INTERPOLATE USIMG CELL COORDINATES
205 = € eeessdsene MNADD.GTHN INTERPOLATE USING PHYSICAL COURDINAVES,
206 C : o
- 207 ITFLAG=D :
208 . 1IF(NADDLT+0)ITFLAGH :
2C9 lr(IVARDXQEC‘.C(AND-!VARDY-E0.0.lTFLAG'_]
210 MADBLARSIRADD) :
211 DO 110 LPASw},2 i
212 20 100 pNI®m]MVNID : )
213 NP=NMP (RNT) 3
2149 IF{NP,LE«D)GO TO 100

216 TXSAVaTXINN) 41 )




W

Se.

7y

216

217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236

237

238
239
240
241
242
243
244
245

246 . -

247
248
249
250
251
252
253
254
255

257
258
259
260
261
262
263
264
265
266
267
268
259

[a W ala]

(2 ¥alal

[aWalie)

[aNalNalal

[aWa)

aNalaNeNal

[aRa BN

TYSAVaTYINND,))
MMSAVE] .
Kl«0
MPI.US=OQ
DO 90 313i5m) NP
MNimT31§
IF (NN} ¢+EWUsNVOID) MMiaNFP=MM]¢+])
MPaMMieMPLUS
- K2=kl
xla0

e0ssstece DETERH!NF WHICH CELL TRACERg LIE INo

TTPRINTITA{NNY 4MP))
JTPEINT(TY(NNL JHP))

ecesesses [F THIS CELL IS NOT IN THE GRIDs GO TO 80
IFUITPeGTaIMAXWORCUTPGTsJHAXNIGO TO 8D
eovessses FIND THE PHYSICAL CO=ORDINATES OF THE TRACER,

XTXSX{ITPIS(TXINNLsMP)=FLOAT{ITP))eDX{|TP+]}
YTYSY{JTP)+(TYI(NN] sMP) = FLOAT(JTP))ODY(JTP¢1)
TXTTX(NNLsMP)
TYTaTY(NN] 4MP)

esssetse 1F THE TRACER lS NOT {N THE AREA !N WHlCH TRACERS
esesessees LRE T0 BE AODED» 60O TQ 80,

lF(XTXoLT.XMIN-ORolTKoGE-X‘ﬂA)GO'Tn 80
IFLYTYo L TeYMINCORSYTY GE«YMAX)GQ TO 8C
Kls] .

sessesess |F THE PREVIOUS TRACER WAS ~oT IN THE ARFA» 60 To 70i.
IF{K2.EQeD) GO TO 73

sessssesses |F TWO CONSECUTIVE TRACERS ARE BOTH ON THE
esvssvesey pAX1S, NO NOT INTERPOLATE BETWEEN THEH.

lF(‘xTX.LE.U..OQ.VYY.LE-O-’.AND-‘XTX!!LEOO.-OR YTYI.LE'UQ)’GOTO70

NADD® INT(FLOAT(NTRACRI®SQRT(ITXTI=TXT)®02+{TYTI=TYT)002))
NADD®MINOG(NADD yNAD) .
IFINADDSLED)Z0 YO 70

IF{LPAS., LQ-Z)"PLUS'HPLUS#NQDD

NNMPEMMPINNL ) ¢NADD

cssnstece IF THERE !5 NO MORE ROOM FOR NEW TRACERS, 60 TO 120,

lF(NNMP.GT{Hfﬂﬁx)GO 10 120,
" NMPINND)=NNMP

ssecesses SHIFT ALL TRACERS WMICH FOLLOW UP IN THE ARRaY




270

271
272
273

274

27%
276
277
278
279
280
281

282

283
284
288
2846
287
208
289
290
29\
292
293
294
295
296
297
298

299 -

300
ol
3o2
30}

s

308
306
307
aos
309
Jlo
att
a2
313
ly
ats
ats
a1
KB
319
320
32y

322
323

[aNalNaKal

- C

C

[aNal

[alaXal

laXalaXal

C
C

C sesvstoeses COORDINATES OF YHE FIRST POINT OF YHE NEXT SUBPACKAGE.

C

10 TY(NN] MT1)=TY(NNI,MT2)

sesescece Y NADD PLACES: ™~

1F(LPAS NE+2)6G0 TO0 70
DO 10 Itl=MM] NP

MY leaNMP (NNL)+MMLal ] - SR
MT22MT1=NADD >
TXONN] yMTLISTXINN] 4MT2) - -

DO 60 11l=1l,NADD
NYlsl])|eMP=y
1FLITFLAG.EQe1)GO TO SS

*esesssss FIND THE PHYSICAL CO=ORDINATES OF THE NE¥ TRACERS
sovesvsee wHICH ARE TO RE ADDED.

XADD=XTX1¢FLOATIIYL) @ (XTX=XTX1)/FLOAT(NADD+!)
YADO®YTYLI+FLOAT{ILL)O(YTY=YTYI}/FLOATI(NADD+Y)

¢osessses FIND WuICh CELL THE NEW TRACERS WlLL LIE IN,

DO 20 l-l.lhAx
JF(XADDLTo>X11)360 TO 30
20 CONTINUE
30 00 HO J=l,JMAX
IFIYAQDWLTeY{J))GO TO SO
40 CONTINUE

eesessess (ETERMINE. TX AND TY FOR THE NEW TRACERS.

S0 TXUNNI MT1)aFLOAT(I=1)s(XADD=X{1=1))/0X( )
TYUNNI MTI)RFLOAT(J=1)¢{YADD=Y(u=1))/DY(Y) |
60 To 60 ;

eeseerecsy FIND CELL COORDINATES OF NEa TRACERS
sesssteses 1F INTERPOLATING BETWEEN CELL COORDINATES. -

SS TX(NN] HMT1)laTXTI¢FLOATIIIL) @ (TXTeTXTI)/FLOATINADD 1y
TY(NNI.HT])lTYYlOFLOAT(lll)'(TYTQTYTI)/FLOAT(&ADD#I)
60 CONTINUE
70 XTXlexTX
YTYleyTy
TXT1=sTXTY
TYTI=TYY
80 CONTINUE
IF{MM] EQ. HMSAV)GO Y0 %0
FF(ABS(TXT= TXSAV).LE.O..AND.ABSITVT-YYSAV).LE.O.)Kl.-l
IFI{K1.GE«DIGDO TO 90
K1=0
IFIMML 4 GEWNPIGO TO 90

v

esseetasse THIS WaS THEVLASf POINT OF , SUBPACKAGE- FIND THE

MMSAVaMMI+1 i
i
}




»

et

- o

24

328

326

- 327 .
328 - -

329
330
33t
332
333
3)4
335
3358
337
338
339
340
iyl

- 342

343

344 -
345

kLT
347

- 348

349

© 350

351
352
383

- 354

385
k1Y
387
358
359
360
LY 3

362 - -

35613

364
365
- 36b

347

368 -
369
370 -
7L

vz

ara
374
3ars
374
37?7

90
100
110

120
- 130

MY aMMSAVSHPLYS

TXSAVETXINN] ¢uTL)

TVSAV-TviﬂNl.nYl)

CONTINUE :
IF(LPAS.NEoleHP(NNlraup

CONTINUE

CONTINUE

NADDSD

"RETURN

WRITE(&,1I0INNT JNNT NNMP  NTPMX '
FORMAT(IX,47HERROR [N ADDTCRe NUMRER OF TRACERS IN PACKAGE

122H EXCEEDED NTPMXe NMP1,13,3H) syt4,9H NTPHX ®,14)

to

20
in

40

80

40

-0 -

8q

“1pn

lio
121

NMP {NN1 I =NP
RETURN
END

.~ SUBROUTINE CARDS

ess READS INRUT FROM CARDS [NTO BLANK COMMONe
DIMENSION TABLE(1) ,CARDI7IILABLELL)

COMMON TaSLE
EQUIVALFNCE(TABLE(Il.LABLE(ll)
INPERR=O

WRITE (6,80 ' ' . .
READ (5,90) 1&ND, Loc.uuanc.(CARo(gl-!-l.NUHWPC)
WRITE (60100) lENDLOC, NUH#PC-ICARD(I)'l'l.NUHWPC)
IF (NUMWPCsLT41) GO TO 50

‘IF (LOocebLTel) GO TO 70

D0 30 =1 NUMYRC

Jal0Cel=1

IF (1EMDOMNE,2) GO TO 28

LABLE(J)'IFXl(CARO(l))

G0 10 30

TABLE{J)®CARD(1} : . , Lo

CONTINUE . [T Ce .. e e

IF (JENDeNEo]l) GO TO 10 v

IF (INPERRWEQ,Q) RETURN

sTaP

IF (LOC.NEsO) GO TO 70

DO 40 I=1,7

IF lCARD‘!'oNF!Un’ G0 TO 73“

CONTINUE

WRETE (491200

GO T0 40

WRLITE (64110)

INPERRa]

GO TO0 4O o
: FORMATS

"FORMAT (/18H INPUT CARDS///)

FORMAT (::.15 11 4OPTETeH)

FORMAT (1IN 17,13, 1P7EL45)

FORMAT (//ﬂzﬂ sees FRROR ON PRECEDING DATA CARD Dooc..‘/)

FORMAT (/7/18H GLANK CaRD ®%eese/)

"END

SUBROUTINE CDT

113y




379
330
ial
382
3813
384
3895
386
387
hE-1:)
389
39?0
39
192
393
39y
395
398
397
398
399
400
401
a02
403
%04
40%

406 -

407

408 -

409

411
412
413

818 - e

415
416
417

418 -

419

420 - e

421
422
423

424

425

“28

427
L
429
430
431

(aXa N aNalalel

[a2¥aNal

~-INCLUDE COMDIM -~ - . -

10

1Tc=0

- Do 8 Mmlgd - - . S e e wee e e !

seaCHECK COURANT COND{TION AND PARTICLE VELOCITY,
*%eRECORD | AND J OF ZONE WHERE BT 15 CONTROLLED,.

-oorlnsr c‘LcuLATE PRESSURES raon EQe OF ST, : =
oo 5 K-I.KHAX
PIK) = O«
CONTXNUE %
. 3
TRIAL=D,

"SRATIOs 1.E+39 - T

OOWSC WILL 8¢ NAX!HUH U oR v

_4SCaQ, .

DO 60 Iml, it
Kale+}

‘DO &0 yml,12 o ' g

VCELL = TAU(llenviyy - - -

RHOW = AMX{K)/VCELL : : :

IF(RHOW-LtoU-) GO 1’0 60 PRTEN - - © e e e e o P,

MFKSMEFLAGIK) ‘ :

1IFIMFKeGTa100) GO To 7

N=MAT (MFK)

ENERGY = AlX(K) S

[F{NJEQ.20) CNERGY'AMAXI(EM!N.AIX(K)l ;

WS=1.0 ] S

CALL EQST ) !

PIK)=PRESUR ---- o e B

IFIMFKeLT« 100} GO 70 30 '

IF(RHOW T e RHO(LSAVE 4M)) RNO(LSAVE.H)- RHOW

IFIPUK)eLTeQs} PtKImQ, - .

G0 To 30 : '
s®s MIXED CELL. ITERATE TO FIND CELL PRESSURE.

HeNFK=1DD : ‘ :

DO 10 L=l NMAT

ONStN,L) = O,
PRS(N,L) = 0.
CONTINUE -

- CSQRIL) =D o e e .

WSGRIL) =D, _ : !

CONTINUE ‘ R : i o .
© ®%e T0D BFGIN INTERATION COMpUTE TWO PRESSURES FOR EACH
MpTERIAL IN. YHE CELL USING {1) DENSITIES CALCULATED Own
LAST CYCLE AND (2) THOSE DENSITIES INCRKEASED 8Y ONE.
PERCENT :

HHeO . .

DO 1! L=t HMIT . .

TFIXMASSIL M) ,LFeO0 oOHy RRDIL M4 EsDy) GO TO () _
CNS(2,L) = RHOLL,M) N ' o

LSAVEsL o o L
bErAY (L) . o C ‘ =

10




432
433

434 -

435
4364
437
438
439
440
442
443
494

o
.

»
[

445 .

LEY

447

448

449

450

4s1

452

453

454

455

- 454

457

458

4569

4460

461

| 442
| ' " 443
464

4465

“bé -

Ty

468

489

470

471

L 472

| 473
474

475

4T -

o w77

| - 478
| 479 .

(oW ol ol

118

12

133

NMBNMe | -

CONTINUE
- eve [F MIXED CELL HAS ONLY oNE MATERIAL (NMmj§),y-
- COGMPUTE PRESSURE AS IF CELL WERE PURE AND
. ADJUST MATERIAL DENSITY ACCORDING TO SIGN OF PRESSURE
IFI(NV=}) 460, llS.lZ
CONTINVE
GO 70 4

PO 13 LslyNMATY

IFIXKASSIL M) oLEDs) GO TO 13-

RHOV=DNS(24L)

NEMAT(L)

#S=1.0

IF{RHOW/RHOZ(N)}4LTe1,0) ws--;.o .

ENERGYSSTIE(L )M}

IFINGEQ.20) ENERsv-AnAxltzle.SIEtu.M))

CALL EQST . .

PRS{2,L) = PRESUR : R ) o

ese ALTER CURRENT DENSXTY gy 1 PERCENT. COMPUTE ANOTHER

’ . PFFSSURE POINT .~ y o

DNS(3,L) = RHEQ(L, Mlol.al '

RHOn-ons(a.L)

WS=140

.XF(RHOW/RHOZlNloLToloO) WS-'IOU

CALL EQST

PRS(3,L) = PRFESUR

CONTINUE
: e DETERHINE CSQR CORRESPONDING To Iwo PTS JuST DETERMINED

.

VSUN=C,

NFLAGRD

WSUM=D, j

DO 14 LmlyNMAT :

IF{XMASS(LsM)4LEsCe) GO TO 14

IFINFLAGeGT+C) 6O To 135 -
CSGR(L) a(PRS(z.L)-PRS(aoL))/(DNS(z.L)-onsca.L))

- VOLA(L) & XMASS(LM)/RHO(L M)

135

VSUH:VSUH#VOL(L)

CUNTINUE
¢SQRIL) 'loO/lRHO(L M)se2 CSQR(L))

. ASUM = wSUMeXMASS(L,M}oWSQR(L] -

14

480 - .o

2 . 482
s 483
| 4p4
i 485

i 481
|
|

CONTINUE

DP=(VSUM=VCELL)/WSUM
eves NGRMALIZE DENSITIES, conputs THIRD PRESSURE Poxnt.
DO 145 L=1,NMaAY
IF(XMASS(LsM) eLEaDe) GO To,lqs
DV = =DPeWSQR(L) ’
VLIL)®} L O/RHGIL M) +DV.
IFEVLIL)«GTaCe) GO TO 14E
CSRARIL)I=CSQRIL ) *2,
NFLAGENFLAG«! Co
IFINFLAGeLESIPR) 60 TO 133 .
GRITECA4300) T4JsITCoPAVEAMASSIN#) yONSI2,N) (STE(w M} aPRSIZ4NI,

11




Y Y ST [] - CSQRIN) Nej NMAT)

487 WRITE(L,295)
488 - . NK-'“S NI . P . e e e e
489 GO To 180 ’ : Co : .
490 4 )
491 ' 145 CONTINUE
492 - € -
493 DO 15 L=)  NKAT
494 |r(xMA551L.Ml.Ls.Oo) (1] To 18 : SRR
49% - DNSTLl,L)=1«0/yLIL) T ;
496 C RHO% = DNS({1,L) .
497 NaMAT (L) ' ;
498 - : fiS=|.0
499 IF(RHOﬁ/RHUZ(N).LY-I.O) ws--l-o
500 ENERGY = SIE(L M) .
S01 IFINGEQe20) ¢MERGY®RAMAXLI(EMINSSIEL, JM})
502 CALL EQST : ) -
503 PRS{1,L) s PRESUR
5§04 © 18 CONTINUE
5CS IFIINTERSEQ.O) GO T 16
504 WRITE(Ss,301) ((LL;DLS(LL.L)'?RS(LL.L)uLL'l.J).LIl.NMAT’
£07 C e¢s BREGIN ITERATION = COMPUTE CSQR USING LAST POINT ANu
508 c - . CLOSEST OF OTHER TWO. :
509 16 1TCutvCel )
sio0 - - NFLAGw=O : : - ) :
Sit C o¢s IF P OF ALL MATERIAL LT FM]N. SKIP OUT AND
812 - C ADJUST DENSITIES BY A CONSTANT FACTOR TO0 EXACTLY FiLL
513 C - THE CELL.
. 514 . : oo 165 =] yNMaAT -
5)5 IF(PRS(lnL3oGT PMIN sAND XMASSIL nl.sToo.) GO To lsa
814 - 165 CONYINUE
517 GO T0 28
519 168 CONTINUE :
20 - - - wSUMaQ, -
521 . PSUM=RD,
522 - ... . DO 18 el ,NMAT )
€23 IF(XMASS{LIM).LEsDe) GO TO 18
- 524 : IFINFLAG«GT D) GO To 175
825 WSABARS(PRS(14LI=PRS13,L)) ‘
526 - . . WSREARSIPRS{],L)=PRS{2,L)} - - ST e e e e e e e e s
527 . ] IF(sSBeLTeWSA) GO TO . 17 - : :
528 . . . DNS(2,L) = pNS{3,L)
529 - PRSI2,L) = PRS{3,L)
§30 . .. |7 WSXaPRS{2,L)=PRSU1,L) » S - -
S3t S WSY=DNS(2,L)=nNStY, L) . ’
5§32 IF(ABS(#SX) 4LFe) eCE=D5%ABS(PRS(2,L 1) «OPs ! ‘
533 1 ABS(WSY)elEeleQE= 05‘ABS(DNS(2»L)) ) GO TOQ 17%
834 e CSGRIL)ImWSR/nGY
535S 175 CONTIHUE
534 KSQRILIE L0/ (NRS(1sL) @02 e CSQRIL))
537 KSUM=L GUMPXMASS (L M) #iSQR (L)
a8 ’ PSUM-FsuuoPRS(\.L)OxMASS(L.M)-wsnwiL’-
839 18 cou?lnur ’

12.



540
541
s42
543
g44
845
546
47
S48
549
550
551
§52
553
§54
555
5§56
857
558
§59
560
561

562
5463
8§64
565
566
867
568
569
570
s71

572

"873

574
575
576
517
578
§7¢9
580
581
a2
583
584
585

586

587
588
589
590
591
592
593

-e%e¢ COMPUTE WEIGHTED AVERAGE PRESSURE, NEW DeNSITIES FOR
NEXT PRESSURE POINT :
PAVRPSUM/¥SUM
DO 1|9 L=l NMaTY )
TFIXMASS(L M) LEDe) GO TO 19
OVeNSQR(L)I®(PRS(1,3L)=PAV)"

“VLIL)®140/DNSt] L) *DY S e

19

20

21

22

24

IFIVLIL)eG6T40e) GO TO 19

CSARILI=CSGR(L I 2.

NFLAGaNFLAG+]

IFINFLAGWLELIPR) 6O YO 168

NRITE(56,300) [,4,17¢, PAV.(KNASSIN'MlooNS(IoN).SIE(N H)oPRS(loNln
CSOR(NY yNml JNMATE - -

WRITE(6,295)

NKs ]9

GO -TO 180

CONTINUE

DO 20 L=l NMAT

“IF{XMASS(L M) JLESD») GO TO 20

DNSI3,L) = DNS{2,L)
DNS(2,L) = DNSIE,L)
PRS(3,L) = PRS(2,L)
PRS(2,L) = PRS(1,L)

DNS{l, L)mien/vLIL)

RHON = PNS{1,L)

NaMAT (L)

WS=]l.n

IFIRHDW/RHOZ(N) oLT el o0) WSael, 0

ENERGYSSIE(L 4 M)

IFINER.20) ENERGY'AHAX](EH!N.S[E(|.M)I

CALL EQST

PRS(1,L) = PRESUR

CONT INUE

IFUINTER«EQeD} &0 TO 21t

WRITE(6,300) [4JdslTC, PAV.(XHASSCL.M).DNS!I-L).SlE(L.H)cPRS(t L;.
CSQR(L)4L=] 4NMAT) Co .

eee TEST IF ITERATION COMPLETE

PSUM=Q, ' - .

DO 22 Lsl yHMAT

IF(XMASSILIM) JLEWOs) GO -TO. 22

IF(ABS(lPAV-PRS(lsL))IPAV)-GT-PRCNT) GO To 24

[FIPRSIL1sLYeGTPMIN) PSUMEIL, .

CONTINUE

P{KI=Qo. -

JIFIPSUMGT0,4) PIKIRPAY

G0 10 28 C

IFIITCLT«IPR) GG TO 16

ARITE(6,295) , A
WRITEL(S,300) 14JslTC PAV, (AMASSIL s aDNSTE L) (STELLM)sPRSTL L}
) CSQARILY4L=)  NNATY

13-




S94

59%

. 594
59?7
598
599
400
501
402
403
804
60CS

406 -

807
408
609
610
811
612
613

614

615
416
617
618
619
620
621
422
623

624 -

625
626
627
628
629
630

631

632
613
434
435

636

637
638
639
640
841
642
643
b4y
645
b4é
647

[aNaNal

NK=28
G0 70 180

28 CONTINUE
c e¢e STNRE MEW oENSlYlES.
DO 29 L=l NKAT ) '

IFLXMASS(LyM) LELDe) GO TO 29~ "o e e

RHO(L M) = DNS(1,L)
29 CONTINUE ) : i T
60 To 30 ‘

; .
JO CONTINUE . e TS U I

IF (ABS(P(K) ) LTePMIN) P(Kl-Oa

< ses CHECK FOR MNEGATIVE ?ﬂESSURE.
IF(P{K)eLTeOs ¢ANDe (14EQeIMAX sOR, JeEQosJMAX
. eORe (CVISeLTeDoeeANDeJoERWLE))) PiIK)®De
%50, :
wSa=Q0, .
®se CHECK 1F CELL IS MIXED, '
IF(NFK«GT100) GO TO 32 ’

©o

ees0sose PURE CELL %evensss

laNalalal

eee DETERMINE IF MATERIAL IS POL_YTROPIC GAS.
IFtN=20) 32,331,432
31 #SAe SQR1(GAHHA0ABS(P(K))/RHOW)
G0 TO 38 :
32 wS= CHAUTIN) !
GO TO 237 '

¢os0eter MIRED CELL soessess ,
33 MsMFK=100. ‘ : : e
Xﬂsﬂq . 3
CN=sC,
. DG 35 Nzl NMAT
XMSs XMASS{N,%)
IF(xMS.LELO,) GO TO as
MNSMATIN) . : o
IFI{MNJNE«20) 60 TO 34
[4 s#sa POLYTROPIC GAS [
#9¢4eNOTF~» HERE WE .ASSUME THERe IS ONLY ONE SUCH GAS
© IM THE ENTIRE GRIDs ) : '
KSaa SQR!(GAHMAOABS(P(KI)/RHO(N HI) : L
GO To 235 .
c *es NON=POLYTROPIC MATERIAL. ‘
34 KMo XMeXMS:
CR=CN & CNAUT(MN)OXMG
35 CONTIRUE
IFIXM,LEesDe) GO TO 38
ESBCN/XM | :
37 IF(P(KIaEToZa) V5285 + RBAR®SORTI(P(¢))

[a¥al

14
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648
649
650
851
652
653

654

655
654
657
658
659
660
(Y 3]
662
6463
664
645

Y

647

‘468

669
670
671
872
673
&74

. 675
- 476

677

- 478

479

- 680

481
482
483

684 .

485
686

687 -

488
689

690 - -

491!

892

693
494

495

696
697
498
699
700
701

F X XaXaXal

no

Sa

[aNaNal NaNalalel

70

38 %Sw AMAXI(WS,xSA)

&4

e¢s 4S5 |S SOUND SPEED OF CELL X
*00 4SR 1S5 MaXIMUM OF RADIAL AND AXIalL VELOCITY OF cELL L
eoe ASc STORES MAXIMUM VELOC)TY OF CELLS USED TO DETERHXNE
DT. PRINTED AS MAXUV,
WSBEAMAXLLABSIUIK) ) 4A8SIVIKI))
WSCeAMAX] (ASC,158)
#“Se3S+WSB
eee TRIAL STORES SUM OF VELOCITY AND SOUND SPEED USED
T0 DETEAMINE DTe PRINTED AS MAXCUV.
IF (WSeLE«TRIAL) GO TO SO :
TRlALeWS
[F (WSeLEeOs} GO 10 4n
DXYMINSARINE(DXI1)10Y(J))
RATIO=DXYMIN/WS
IF (RATIG.GTeSRATIO) GO TO 4D
e®es | AND J OF CELL CONTROLllNG o7 stoasn IN N1IO AND Ni1
FOR PRINTQUT.
N1D=1
Nil=y
s SRATIO 1S SMALLESY VALUE CALCULATED FOR RATIO,.
SRATIOsRATID

sedEND QF 14 J LOOP
K=K+ IMAX
UVMAXawSC o .
ete SET FREE SURFACE NEG, PRESSURES TO IERO.
DC 64 Km2,KMAX
MFKsMFLAGIK)
IFIMFKeLTo1D3) GO T 64
MIMFKe |00

T IFURHO(NVOID s MY et e O.) G0 To 64

IFIPIK)sLTeDs) P{(K)=0.
CONTINUE

sée [F YRIAL{LE-D.‘THERE 1S pPROBAALY AN ERROR [N THE INPUTY
PARAMETERS FOR THE INJTpiaAL VELOCITY, ENERGY GR DENSITY
OF THE P4CKAGES: OR IN THE X,Y,DX,DY AKRAYS e
I¥ ‘7RIAL'LE-3-) 0 Ttao 170
soe [ FliAL.EQeDeUSE STAB ron VALUE OF STABILITY FRACT1ON
IF FINAL.GT«0QsUSE A GEOMETRIC PROGRESSION WiTH STAg
AS THE INITIAL VALUE ANO FINAL AS THE ¢ INAL VALUE.
IF (FINAL+EGeOs) GO TO 70 :
STAB=2,05TAR

. STAB=AMINLI(STAB,FINAL)

DT=STARESRATIO
IF(DTeLE«De) 60 -TO 150
IF (STARSLT FINAL) G0 To B
ess AFTER STa3,GELFINAL CHEck ON SI1ZE OF DT, DTMIN IS AN
INPUT PARAMETER AND CAN BE SET TO 0.
IF (DTLLESDTHIN) 60 TO 150
CONTIHUE

sse |S CONTRNL-CELL [SOLATEN

15




702
703
704
705
706
707
708
709
710
711
712
713

7149 -

7158
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735

736

737

738"

739
740
74)
742
743
744
745

746 -

747
748
749
740
751
752
753
754
755

"KS(NLl=g)elnMAX+NLIO+]

© EVAPMUSEVAPMU+AMXIK) eU(K) . . P
- EVAPMVEEVAPMVSANX(K)jeVIK) )

1yn

9

g

WSs=Q.

IF (N10.GTe1) WSmAMX{K=})

IF (N1QJLToIMaX) WSsAMA(K®])eWS

IF (N114GTet) NSmAMX({K=IMAX)4NS

TF IN{lebLTeuMaAX) Jssnnxau’IMAXx¢ws

1IF (WS,G6T0,) GO YO 90 e T

ee® ISOLATEDs SN DESTROY 1T
WSE{AIX(KIS{UIK)I024VIK)IPe2)@e5)eppux(K)
EVAPMapEVAPMeAMX IK)
EVAPENSEVAPEN+WS
ETHRETH=WS

WRITE (602900 NIOSNII,T40TTRIAL 4¥SC,UMIN, PHIN"" s
AMX(KIaQo»
AIX{K)aQos
P(K)=0Q, :
utxi=n, - - -
VIKI=ED. . o
"FK"Hf'LﬂGfK) . . e e e e e
IFI(MFKsLT«100) GO TO & . )
M‘”FK‘]OO . R - B N e e m
DO 82 Nal NMAT ' l -
XMASS({N,M) =Q, . :
SIE(N,M) aD,
CONTINUE _

e¢s RECALCULATE pTo» _
GO 10 & : . e e

sse zucnenenr TIHE AND CYCLr. o
T=TeDTYNA _ . -
1F (ToLT+Cs) ao TO 140 - i
NCsNCe| - '
CYCLEsNC

ete RFSET NPRINT, NPRINT=} oN PRINT évCLrso
NPRIMTmO

e®s DEFINE VELOCITY AND ENERGY CUTOFFS USED tN MAP AND PHjy,

UMINSTRIAL®ROEPS N
SIEMINEUMINee? :

DO 140 L=1eNMaAT

NaeMAT (L)

IF(NeEQs20) GO.TO 140

WS = RHOZ(N)®CNAUTIN)eUNIN

PHIN w AMINI(PHMINL &S}

CONTINUE

wWRITE(6,2680) MC

“WRITE 1692900 NICsN114ToOTsTRIALGWSCoUMIN,PHIN

ODTNA=EDT
60 TOo 190

s»*s DT TOU SHMALL

NK= 75
G0 TO jav

16
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7%6

‘787

758
759
760
761
762
763
7864
765
7466
767
768
769
770
771
772
773
774
775
7764
777
778
779

780 -

781

782

783
784
785

786 -

787
788
789
790
791

792
793
754
79%
796
797
798
799
800
801!

802
803
ac4
ans
804
ap7
egs
ace

een T 1S NEGATIVE

ls0 NKs9§

G0 Y0 180 :

< see 0T KILL BE NEGATIVE OR 7ERO,
170 NKubS : :
60 10 1lag
len NR=) )
CALL ERROR
190 RETURN
4

(al aNalial

[aXKala) [a N oK ol

[a]

[a¥al

" 280 FORMAT(]IX,5HCYCLE,15)
290 FORMAT (/7% COT 413 sf4040 Te 3 IPELA,745H DTw,tPE13,7,9H

tPE13e7+8H0 MAXUVa, IPE13s747H UMIN®,IPEL3e747H
295 FORMATY (/33K TROUBLE WITH PRESSURE ITERATION )

MAXCUVS, |

PriNes, JPE13e7)

3N0 FORMAT(4H I = [3, 9H J = 13y 61 ITC = |3y 6H PAV = (PE20.8/

210X, 10K MASS »10X, 10H DENSITY »10X,10H4

3 10H PRESSURE 10X 10H CsaRr /LIPSC20481))
301 FORMAT(16,I1P2E20.48) :

END .

SUBROUTINE COMPRSI(L)
8 & 8 & .8 0 5 B P 9 0 o 8 ¢ P ST O gt et s

SI1E slax,

¢ 8 & * o 0

SUBROUTINE COMPRS TAKES TWO CELLS L AND M, COMBINES THEM

INTO CNE CELL K AND Z2ERQOS QUT THE OLD CELLS.
9 5 & 5 S 9 6 % 6 8 & b 8 6 s & O s gt et e

INCLUCE cOoMplIm

MFLEMFLAGIL)

MFMEMFLAG(M)

MFLAG(M)=0

MFLAG(L)=0

wWSABAMRX{L)I*AMXIM)

IFLARSIWSA)GTe0e)GO YU 100
Q..‘..‘D.0“"‘0......-..‘..

B80TH CELLS ARE EMPTY OF MASS.
Q“.i"".‘.Q‘..‘O...C.Q‘Q

IF(MFMeEQR.Q)GE TO 69 ‘ .
.C_...‘l.QO.Q‘OC“‘...‘-“"‘

ERROR FGUND IF .CELL M 1S NOT MIXEp OR VOID.
.O‘.C.‘Cl.l.0‘.0..0...‘0'.
IF(MFMoLT4INC)IGO TO RD
IFINFLeEQD)GD TO SC
s 2 ¢ 5 @& & 8 ¢ 5 & 4 * o 2 B & & ©p ¥ p & &V 2 e
ERROR FQOUND IF CELL L IS NOT MIXED OR VOID,

'..D‘CC‘l...'..."“.‘.!."

IF(HFLeLTSIGNIGO TO RO

IF(MFLeGT«MFMIGO TO 10
8 6 0 8 & & B T S w t 4 s et s s e st O o0

e » o ® & @

& & o & s o

HOGTH CELLS HIXECe 7PERO OUT ONE AFTFR TRANSFERING DFNSITIES

MMsMFL =100
NN2MFh=100
MFLAG{K)SIMFL
GC TN 20

10 MMsMFM=100

17

. 8 ¢ &
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810
&1}

al2
a1l
g1y
£18
814
817
8lAa
819
820
821
822
823
824
82%
azs
eaz
828
829
830
831
832
833
R4
83%

A3s

837
a3s
8139
a40
LR
842
843
84y
845
Bus
847
848
B4 9
850
851

852 -

as3
854
858S
Ak
857
858
AGQ
Rol
861
862
hRed

[aNalal [ala)

e XaXal Ia) nAaNn AN [a¥a)

[a W aWaWal

?5
e @

a0
40

NNBMFL=100 _
MFLAG({K)uMFpm . ‘ ‘
TF(RHO{] yNN) o GT Do TRHOGL 4MM)mRHO (L ,NiW) .

RHO( ] yNN) ==}, !
.l.......0..0...'.‘..‘...
ERROR FOUND 1F MIXED CELL NOY FREE SURFACE.

? ® ® 9 ¢ ° 5 g & % & 9 ° B € & 4 P P P W G w eSS
IFUABSIRHOINVOIND NN)e] e)eGTeDs}GO TO 80 .
RHO(MVOIDINN) =D,

GO 25 [1=§4MMAT
lF‘RHG(ll.NM’CGT-QI)QHD‘IIDHM’-RHO(IIINN’
IF{1TeNECIIRROLLIT MNN) =D, -
SIEtlTMMY=D. i
00OQ‘QI.U'.OQ.O‘O.Q'...QQ
ERHOR FOUND 1F MIXED CELL NOT FREE SURFACE. |
qOOQ_O.CQQCQDQOQCCQUIO.."
IFCABS(RHOINVOIDNM)=14)eGToDs)GO TO RO '

AMX{K )z

AlX(K)=Qs ’
UiKI=0, . i
ViKY 20,

STRSKR (k) =0,

STRSR2(K)=0,

STRSZZ(x1=0,

GO TO 120

® ¢ % o O & & ¢ & P e B O 6 S T S 3 b e 8 e . @

CELL L 1S VolIn aMD CELL M IS MIXEDe

LI I R L I T T T T S S T S Y
MFLAGIK)SMFM )

Mh=MEMe 00

60 TO 30 : :
L R I R A I I I A T I
CELL M IS Voln, ;

LI I I I I T TR T S S S NS S U
1IFIMFLGHESD)GO Tn 70

T T T T S T S S G PR .« o s
BOTH CELLS ARF vOID.

® P & o B + * 5 4 & 8 B g O " s B . ©& ¢ & 9 .':' L]
MFLAG(K) =D

G0 TO 40

I R R EE I

ERROR FouuD 1F CELL L Is NOT VOID OR MIXED.
® & & 5 & & ¢+ 0 a2t B G & b K & S PSS s e e e
IF(NFLLLTWI:C1GD TO 80
.d0..‘00,.‘0.".0'0...0.0.
CELL M IS VOoID aAND CELL L IS MIXEG. ;
..’.0G.,llli.aﬂ‘..:"“‘.'
MELAGIK)=HF,

HMaHMF L~ 00 '

0 TO 3n ) .
000...‘.!....“0.“l‘ACQ'..
ERROR EXITe A CELL %AS FOUND WHICH HAS ZERN MASS
VCGID OR FREE SURFACFe OK, 80TH CELLS PURE aUT oF
[ ] - ’ e * ® & g * = 9 L ¢ & v & o 0 * ® @ P 8 @

)

18

* O 2 o
AvD WHICH
DIFFERENT
* & ¢

* & & » ©
WaS NOTY

MATERIAL
> & ¢ w @

v
k]

1

-
2

W

4




864
865
666
847
868
869
a70
7!t
872
873
874
e7s
876
877
878
879
880
eyl
X-¥]
883
e84
885
eeb
687
LYY
889
e90
691
892
8913
894
895
896
897
898
899

901
902
903
904
905

906 -

su’?
§308
9G¥
910
911
12
913
914
913
916
917

[a M aNal

nno~n

lalNalalial

oaonn

oW aNalal

.
{

a0
90

1y
L]

L

20

30

PRINT 90 sLaMFL o AMACL) JMoMFH ANX M)

FORMAT(1X,20HERROR IN COMPRSs L=, 143X 4NMFLE119,3%e7HARXIL) R,

1E1G+5,5X92HM=, 14,3X, HHMFM-.IQ.SX.1HAHX(M!-.EISo5l
CALL EX1T

¢ 5 & 9 6 & & 4 & 5 ¢ 6P O & 0 C 4 & & & 0 6 s ot s g0 ¢ & 0

ONE OR BOTH CFLLS CONTAIN MASS,

S 8 9 8 ¢ 9 4 8 ¢ & P e S S b 4 s 4t P s et NP et oo * o+ 0

IFUNFHGTe 10D ORI MFLeGT«100)G0 TO 140

P I I A A A R A AN B A S AR A A AR R AR I A N A A A

ERROR FOUND IF 80TH CELLS PURE BUT 0F DIFFERENT MATERIAL,
[ N N R NI I I A I A S ¢ ¥ 4 @ 8 0 8 0P s 0 & s 0 0 e

IF(MFM,NE.MFL)GO TO 80 -

€ & 8 &6 % 8 8 8 & % 5 6 4 % & & 5 6 P D B B &% P e P a0 b o &
BOTH CELLS PURE AND CONTAIN SAME MATERIAL. COMulNME THE TwoO CeLLs TO
FORM A MEW PURE CELL SO THAT MASS, MOMENTUM AND EMERGY ARE CONSERVED.

6 0 & 5 .9 5 8 8 5 6 6 8 5 B 6 & & B 8 O 6 8 s 4 & b & t 8 e " 0 5 5 " e

MFLAG(K)SMFL

LUKstU(L) e AMX (L) +U{M)eAMXIM)}/45A

yYKs(y(l )eAMX(LIev(MIioanK{M2)I/HSA
LSaUUKee2+eVVKa®2

WSEmAHX (LIS IUIL)®eZay(L)oe2)+AMXIMIO(U(M)®e24VpMinw2}
uiK)suuk ’

viK)syyg

AIX(stAlx(L).anx(Ljonlxtn)OAMle)

STRSRR(K)m{ AMY{L)®STRSRR(L)I+AMX(M)IeSTRSRR{M)) /4SA
STRSRZ(K)B(AHXQL)OSTRSRI(L)&AMX(H)'STRSRZ(M))/WSA
STRS2ZIKI®{2zMYL{L)IOSTRSZZ(LI+AMXIM)SSTRSZZ(M))/WNSA
AMX(K)ERSA . :
EmA{X(K)*eDe®psS8

AIX({K)3E/AMX () =s58US

S 6 0 0 8 ¢ 8 9 G 6 B S S S G & gt S e PSSO o o 0 o @ & o 0

ZERC OUT THE ORIGINAL TwO CELLS.

C % 4 8 & 5 8 8 8 6 6 6 & & 5 8 4 8 5 S s 4 0 6V s S 8 2% 0o . & @

IFIMsEQeK)IGO YO 130
ALX[M)=0e :
AMX(M)eCo

uilH)sp,

viMy=0,
STRSRR(M)=0.
STRSRZ(M)=0.
STRS22(M)=De.
IF(LsEQeKIRETURN
ALX(L)=Oo
AMX(L)=0.
SutLy=a,

viL)=D,
STRSRR (L V1ad,
STRSRZUIL =0,
STRSZZ(L =T,
RETURN

s ¢ 8 5 B S ¥ 6 % B & B2 B P S E B . 0 6 5 8 e 2 N v P E st

ONF OR EOTH OF THE TvQ CELLS ARE M[xE€De SET UP TYWQ

TEMPORARY MIXFD CELLS AND ZERO OUT EXTISTING MIXED CrLLS3e

e 6 8 o & 5 9 ¢ ® 6 & B e« B B P & a2 v P e s T e

19

® & » ® 5 5 & O > @




00 150 11l=1,2

UL
1)

W

918 ‘140
L9 00 150 JJ»l NMAT
920 XMAStIL,Jui=0,
921! SSIE(]114JJ)=0,
922 150 XRHull1suJ)I=0.
?23 RVM=0,
924 RVL=D,
925 IF(MFMeLT V100160 YO 160 )
924 C & 8 06 ¢ 2 8 % 2 0 2 2 8 0 ¢ 0 ¢ 0 6 06 o % ¢ 88 06 06 8 06 86 8 06 9 0 8
927 [4 CELL n 15 MixedD, TRANSFER PROPERTIES TO TEMPORARY MIXED CELL.
928 C @ ¢ & 9 6 3 ¢ 0 ¢ 4 9 @ 06 28 0 @ ¢ 0 0 ¢ % 9 ¢ 0 9 ¢ o L R I I B
929 NaMFMe)00
930 - © RVMIRHO(NVUIND,NY ’ ;
931 JJ= | ) ;
932 - 60 ro 170 {
9133 160 JJ=2 ‘ '
934 C ¢ 8 & ¢ 8 ¢ ® & & & 3 & 9 @« 0 & & ¢ 0 g % 5 8 ¢ 8 ° ¢ 5 06086 8 s @
935 C CELL L 1S MIXCDe TRANSFER PROPERTIES TQ TEMPORARY MIXED CELLe
T 93s . C @ o ¢ & 2 o ¢ 0 8 ¢ 9 8 ¢ ¢ ¢ ¢ ¢ 86 ¢ 4 % & % ¢ 8 8 L3 0 [ 0 [ I
937 NsMFL =100
939 RYL=RHO{NVOLID N
939 170 D0 180 1l=1 ,HUAT
940 B XMAS{II, T 1)aXMASS(TT N}
4] SSlE(JJ.ll)-S!E(IIpN)
N2 S XRHCUI,T1I@RUO( T N)
243 XHASS(11+N)=0,
9449 SIE(If,N)=O. - - : : i
945 180 RHO(1 ,Mlal0, - : :
946 RHO(1 yN)==l, - B T e
947 RHO(NVOID4N) =0, ‘
- 948 - : IF{JU.EQs2)60 To 190 s EEaE : :
949 IF{HFL.GT.1001G0 TO 140
950 190 IFiMFM.GTL100)G0 TO 200
951 IF(HFH.EH-O)GO Yo 210
952 € 8 6 8 & 8 o 8 8 6 6 6 0 g 0 s P BB 6 4 s 0 0 8 e B e s as
953 C . CELL # 1S PURF. TRANSFER PROPERTIES TO TEMPORARY MIXED CELLe
5y C o &8 ¢ ¢ ¢ o % 8 ¢ ¢ o ¢ 4 4 6 8 0 8 06 0 & s 8 8 » . b o ¢ & & ¢ @
258 XMAS{I yMFM)IANX (M)
954 SSTEC] yMFMImATX (M) ,
957 JUE(M=2)/ IMAXS ] !
958 IBELESENNNEIRRSEFY {
?59 ARRUL,MPM)=auxX i) /UTAUCIT)eDY{JU))
960 200 IF(MFL.GT100)G60 TO 210
961 ' IFIMFL<ER.U)GO TO 210
QL2 C 8 8 & ¢ & 5 % ¢ ¢ & ¢ 5 8 8 9 8 3 8 8 4, % o 66 06 4 5 6 s 8% 2 s e
963 4 CCLL L IS5 PURFK. TRANSFER PROPERTJES 1O TEMPORARY MIxED CELLs
944 . C & & ¢ ¢ ¢ 0 0 0 ¢ % ¢ % 6 06 o 2.¢ 0 06 ¢ ¢ o @ s ¢ & 0@ . ® & & o @
965 . XMAS(2mFLlapnXeL )
XY SSIE(2,MFLIBATXIL)
967 JJ=iL=2)/1MAxXe+) .
9468 flst=le(JdU=1)einaK
969 XRH(2, MFL)-ANYlL)/leUlll“DYlJJ))
970 210 MFLAGLK)I=N*ICCD
971 C ® ¢ & 8 2 o ¢ 5 06 06 8 ¢ ¢ %5 6 ¢ 8 » * » * ¢ 8% 0 ¢ U & 3 ¢ O @& » @
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- 972
973
974
978
976
977

978

e 979
980
981
982
983
984
985
984
987
988
989
99N
991
992
993
994
995
996
997
998
999

1000

1001

1002

1003

1004

7%
.

“

e

1005

10046

1007

1008

1009

1010

1ot

| 1012
‘ 1013
1onlw

‘ 1018
‘ : L1016
1017

| 1018
| ta1®
1020

v - 1021
R 1022
| b 1023
1024

B 1025

(ool gl

ol aNalal

aNaNalial

[a 3N aNa g V]

nn

220

230

FORM A NEW MIXED CELL K BY COMBININg THE TWO TEMPORARY MIXED

CELLS SO THAT HKASS,

® & @ ¢ % & » s »

RHO(HNVOLID H)=1

IF(ABSIRVMI ol EeDee AND S ARSIRVL) sLE«De )RHOINVOIDN)=D,

UUKB{U(L)S®AMXILI+UIM)eAMAIM))/ZVISA
VYRS (Y IL)SAMXILI4VIM)CAMXIM) ) ZWSA
WSEUUK®e2+VVYKae?
D0 230 11=] 4 NKAT
WSBaXMAS(1 1 1)Y+XMAS(2,11)
1FIABS(WSB).LEDs)G0 TO 22C )
RHOCT T NI Z(XMASEL 3 1) OXRREL, 11D ¢XMaASI2,11)0XRH{2:11))/¥WSE
WSCEXMAS I s [ 110 (UIMIae2ey(M)oe2)exMASI2,]1)0(U(L)ee2sVvIL)0e2)
SIE(I I MI=SSIE(1 1) XMASIL 11 )+SSIE(2,11)eXMAS(2,411)
XMASS(114M)=V.58
EESIE(IaN}+eBoWS(
SIE(I I NIEE/HSB=eS*yS

GO T0 230

XMASS(1]4n) =0,
SIE(T],NI=0,
nuot11.~)--5-(an(l.1x$+xRH(znxl))

CONTINUE
GO0 TO t10
ENC
SUBROUTINE

EDIT

INCLUDE COMDIM

e*e SPECIAL EQUIV. FOR EDIT

MOMENTUM AND ENERGY ARE CONSERVED

¢ 8 8 8 & B 0 ¢ B S 5 ¢ 8 B et s 0t 0 S e

ese ERNUMPal, WHEN ERROR CA'LS EDIT FOR A TAPE DUMP ONLY
IF (ERDUMP»GT.04)
eee FNERGY SUM {(ESUM) AND RELATIVE
De ECK I5 LARGEST ERROR COMPUTED AND ON PRINT

ESUM=0.

COMPUTE

CYCLES IS PRINTED AND COMPARED TO DMIN,

ALLOWAB

DO 10 K=s2,KMAX
ESUM'ESUM#AMX(K]'(oSO(U(Kl"Z#V(K)C'Z)'AlX(K!)
RELERRs {ESUM=ETH)/ETH

IF (ABSIRELERR) oL TeARSIECK)) GO To 20

ECksRELERR

NECYCLaNC
COMTINVE

GO YO0 150

LE ERROR»

.

ess ADDTCR CALLED WHEN NADD (INBUT)
NUMBER OF TRACERS TO App BETWEEN ANY T#0 EXISTING
IN THE SPECIFIED REGION.

TRACERS

IFINADD.GT«0) CALL

ets NPRINY = | WHEM EDIT 1S CALLED YO 0O AN
SKkIP TESTS ON TIME TO STOP, PRINT,
WHICH ALREACY HAVE BEEN DONE FOR THIS CYCLES
IFINPRINTSEQel) GO

[ R R

{3=}

ase

PRINT.

13=1 S

IF THIS

ADDTCR

10 190
GNALS A SHORT PRINT

IS FIRST CYCLE OF RUN,

21

ERROR IN SUM (RELERR) -

iGTeOs WNADD ALSO TELLS

AFLAGFEL,

MAXIMUM

INTERMEDIATE
REZONESETCs




102¢
1027
1028
to29
1030
1031

103z -

1033
1034
1035
1036
1037
1038
1C39
1040
1a41
142
1043
104y
1048
1046
1047
1048
1049
1650
1051
1052
1053
1054
[§3-3-)
1056
o687
1058
1659

1060 -

1061l
1062
1063
1064
1045
1066
1067

S 1pes -
1069

1070
1071
1072
1073
te74
1075
1074
1077
1078
tg7e

40

9a

log

IF (RFLAGFeGT Do) G0 To 120
e¢e 1S THIS THE TIME OR CYCLE TO STOP gxgcut:ou
IF (1CSTOPSLE NCeAND,ICS5TOPGT40) GO TO 30 :
IF (To(lesROEPS)«GE,TSTOPAND«TSTOP,GT§04) 60 To 30
e*s SHOULD THE GRID 3E REZONED
LF({IREZONEsC oo ANDeREZFCTaNEeDe) s OReSSYeNF oD, "ANDONU"REZoGTOO) ' 3
160 10 190 . .

e

iy

GO TO 40

see SET WFLAGL®Ys TO SAY THIS IS LAST CYCLE OF RUN o
“HFLAGLE] =
3=} : '

[T

- NPRINTY=]

NUMSPTeNDUMPT
NUMSP=0 . . _
60 1O 190 - :
ASSIGN. 140 TO LOCA
ASSIGN 110 TO LOCH . ' .
ess ARE NE PRIMTING. ON TIME OR CYCLE INTERVALS
IF (PRDELTeNE.Ds)} GG TO SO .
IF (IPCYCLeNE.D) GO TO 100
GO 70 430 :
e*e PRINTING ON TIMEs IS IT TIME TO PR!N1
IF (Tet)++ROEPS)«GELPRTINE) GO TO 20
e®e NOWw BULT vILL NEXT CYCLE BYPASS THE PRINT TIME
IF (PRYIMEWGE.T+DT) GO TO 60
DTePRTYIME=T : Z
ODTNa=QT
GO TO LOCA, (140,130) . : . -
e%e YES, IT IS TIME TO PRINtTe NPRINT=| FLAGS THIS AS A
ERINT CYCLES

NPRINT®]

s*s aVQOID TRUMCATION
T=PRTIME : .
e¢s 1S |T TIME TO RESCALE PRINT INTERVAL
IF (Tel1e+ROEPS) LT .PRLIMeORINUMSCALLECO) GO TO 80O

**s CHANGE PRINT INTERVAL ANp THE TIME FOR THE MEXT

‘ RESCALING. :

PRDELT=PRDELTeFRFACT -
PRLIM=PRLIMePRFACT
NUFMSCRRMUNKSC L=

e*e DEFINE TIME FOGR NEXT PRINT,
PRYIMEaT+FRDELT -
IVSe(PRYIMNE+,CoPHOLELY ) /PKDELT .

*Ssins '
PRTIMHE=wS#PREELT

e*s 1L ¥E BYPASS TIME TO pRINT
IF (PRYIMECGE.T+LT) GC TC 90

e%s YES, LDJUSY DI
CT=PRYIIME-T
OTNASET .

GG TO LOCHY (118,132 h

ese PEINTING OM CYCLESe 1S THIS A PRINT. cYCLE 37
IF (MCDINCHEFCYCL)oNELD) €0 TO 60

22




1080
108!
1082
10863
1084
1085

1086

tn87
toes
109
1090
1091
1692
1093
1094
1695
1096

1097

108
1099
1100
1101
1162
1103

1104

11Ls

1106 .

1107
t1gs
1109
1110
1111
111z
1113
1114
1115

ElaNalalal

[alal

11té -

1117

1118

1119
1120

t121
1122

1123
1124
1128
1126
1127
1128
1129

1130

1131
1132
1133

140

. e%e¢ YFESe NPRINYT s | FLAGS THIS AS A PRINTY CYCLE
NPRINT®Y s

e®e 15 THIS THE CYCLE TO RESCALE PRINT InNTERVAL
IF (NCoLTePRLIMACRGNUMSCACLESD) GO TC SC

e*e YES, FULY[PLY NUMBER OF CYCLES BETKEFN PRINTS BY PRFA,T

IPCYCLIINT(PRFACT)I®IFCYCL
PRLINEPRFACTePRLIN * )
NUMSCARNUNSCA=] *
GO T0 LoCH, (110,130
evre TEST FOR SHORY OFR LaNG PRINT
soe NUIMSP COLETS NUMBER OF SHORY PRINTS SINCE LAST LONG
PRIHT. MUMSPT COUNTS NUMBER OF CYCLES SINCE LAST
) TAPF DUMP. -
MUHSPaNUNSP«+1
NUMSPTanNUMSP T+
IF INUMSP.NEMFRFLPY GO TC 190
NUMSP=O v
ess 13=[| SIGNALS A LONG PRINT
13=11 )
ese PRINT OF RESTAKT CYCLE wlLL BE SHORT IF PK{3)eEWe =24
IFLFK{3)eEWe=20 oAND» VFLAGFeGT40e) [3=) .
G0 Y0 190 :
ses (CHECK FOR ENERGY DISCREFANCY
IF (ARS{ECK)«€TanM]k) GO TC 44D
: ese IF LASY CYCLEs REWIMD TAPE
IF (WFLAGLeENCGs) GO TO 470
RERIND KUNITV
GO TO 470
NUESPTa0
TIF (NODUMPSME.C) GO TO 17C
BACKSPACE KUNITW i
#Se555.0
WRITE (KUKITW) w5y CYCLE
WRITE (KUNITH)Y (Z201),1=1,150)
WRITE (KUNITWY  (ULT)3VET)oAMX{T )y s1XU1)s PLI)y MFLAGUI} yImbakKMAX)
WRITE (rURITW) (STRS7Z(1)y STRSRR{J)y STRSRZ(I),) I=1sKMAX)
WRITE (KUNTTH) (XC1)s DXCIFy TYAU(L)s Imi,IMAX])
WRITE (KUM]ITW) (YCPY, GYC(E) s 1=1,JMAK) :
WRITEIKUNTITY) (CZEROIM), STKIIM), STK2(M), STEZ(M), RMU(M),
| AMCM(M), RHOTNIMI, SSIEN(RT, UUR(MI, YVALM), MaTIM), PLw(M),
2 M= (NMAT) o
WRITE(KUMTITW) (MPACCT ) 4HPACKE]) 1=1,MBBE)}
WRITE(KUNMITH) ((PACXIT, L)} PACYLTI L) 151, MBRB)JL.m]HBE)
WRITE(KUNIT®E) ((XHASSIM,L)y RHO(M,L)s STE(M,L), SaMPYIN,L),
\ SAMMPRIM, L), Ma] yNMAT), RHO(NVOID,L), L-l,NMXCLS)
DO 16D HELIIHVCOID ) '
NP=NMP (M)
WRITE(KUMITA) NP ITX(N L) TYIN, L), =l lP)
cony LIVE
NP=(IHAX/2+«1)8(UMAX/241)
PRITE(KUNITY)Y NPLIXPIL), YP(L) »L =] NP}
WNS=6640

23




1134
1135
1136
1137
1138
1139
1140
1141
1142
1142
1144
L14s

R

1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
11466
1167
1168
1159
1170
1171
1172
1173
1174
1175
1176
1177
1173
1179
11230
1181
1142
1183
1134
1135
t13s
1137

WRITE(KUNITu) ws, ws

WRITE (4,550) MC

IF (SFLAGLOEQ.De) GO YO 17U
END FILE KUNITTW

t70 CUNTINUE f

[a¥WalaNal

IF (ERNUNP«GT Ne) GO YO 47C
G0 TO 28U C ' : :
ese IHITIALIZE PR ANRAY, TEMPORARY STORAGE FOR ENERGY MASS
AMP MOMENTUM TOTALS PRINTED OUT, ! :
190 DO 200 J=i,8
D0 200 M={4HYOID . :
200 PRUHMyY)s Qo : \

s ..

DO 235 K=32,KMak

MFB MFLAGIK)
IF{MF.GE«100) 60 TO 210
Mi= MF

M2z MF

w53 ANX{Y)

wSla AIX(K)eys

GO Y0 215

210 MC= MF-109
Ml=
M2=2 NHAT
215 DD 230 M=M] M2 L

IF(HF 4LT«100) GO TO 220
WSa  XMASS{M,1C)
WSls SIEIMyMCI®NS

220 PQi{Mali= PRIM, 1) + WS ;
PRIMI2)= PRA(11,2) + S5enGe(U(K)®e2 , VIK)es2)
PRiMsd)ms pPRAIM,4) « wg
H#Saz wSeV(K)
PAtM,5)= PIIM,5) + wWSA
IF (¥SAWGT 0y POtM, 612 PRIM,6) + wWSA
PQiMy7)s PRIIM,7) + WSeU(K)

230 COUTINUE :

235 CONTINUE

DO 240 M=) 4NMAT. .
PRUNs3)= PL%(2)
240 PQirged)= PRI, L) » PQiN,2)
TOTALS
DO 245 Jal.R
SuMad,
DO 292 M= ,4MaT
242 SUMa SUM ¢ PR(M, )
245 PQINVOIN,J)l= SuM
IF (14aXeGTWel) 40 TO 26Q

st [F NDOING A 1=D PROBLE! pIVIDE TOTALS BY NZ WHERE
NI=4eu (NUMBRER OF TIMES THE GRID HAS HEEN REZONED)

24
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1188
1189
1190
1171
1192
1193
IBRA
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
12ns
1207
1209
1209
t210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220

1221

1222
1223
1224
1225
1226
1227
1228
1229
1230
123t

t232
1233
1234
1235
1238
1237
1213
1239
124D
12491

250

<

2461

2

PROP (1)sETH/NZ

PROP (2)sECK/NIZ

PROP (S)=ELPH2/NZ

PROP (6)=RBNUNDZILZ

DO 250 Jml.24

PROP (J+6)=PRI1J) /NI

PROP (3t)=H0TM/NZ

PROP (32)3RTM/NZ

PROP (33)aTOPM/NL

PROP (34)=EVAPH/NE

PROP (3%)=Li0R/NZ

PROP (38)=E4900/N2

PROP (372)1=EM0T/NZ

PROP (38)3EVARPEN/NI

PROP (39)=H0THU/NZ

PROP (40)=RTMy/GZ

PRQAP (41)aTOPMU/NZ

PROP (421=EvariU/NE

PROP (43)13BOTMV/INZ

PROP (441=RTMV/NZ

PROP (451=TOPMV /N

PROP (44)3EVAPAV /N

PROP (47)=EQB/2

PRUP (48)aE0R/NZ

PRAP (49)1a70T/N2 ) .

ARITE(6,5301 9R33,T,qCoPROPLLY)\PROPI2)GNECYCL PROPIR) PROP(6)

ARITE (4+540Q) (PRIP (J) odm7,49)

60 To 270

ARITE(S6,530) 9RIN,T ,NCIETHH,ECK,NECYCL+EZP1H2,BROUND

WRITE (4654901 (M, {PtMyd)s J%1,B8), M=l ,NMAT)

WRITE (&:545) (PAINYIIN, Iy J=]1,48), ROTHM,RIM, YOPM.EVAPM.EMOB,
EMOR,EMOT ,EVAPEN,30TMU, 2THU, TOPMU EVAPMU aoTHv RTMV,TOPMV,
EVARPMYLEDR FOR ,EQTY

270 CONTINUE

2817

3ng

ses ENFRGY TOTALS STORED FOR LATER USE IM TRACER FOINT
PLATS,
XKIENRAsPQI(HVOLIND 1)
XKENRG3PU(NVITN 21}
XTENRG=PILNVALID, I
ess [5 THIS & TAPE DUMP OR REZONE CYCLE

1F (NUMSFT.EQ.NOG1P7-OR.(RLZGNEOG-oAND-REZFCT-NEQO..AND'NUNREZOGY-

Nn)) Go T (53
ses PRINT CDORDINATES OF BAUNDARY TRACERS FOR EACH
MATER AL PACKAGES -
WRITE(6,574)
DO 330 N=l iMaT
NPHHMP(N)
ARITE(6,5101IN
ARITE(G, 6003 Ly TXUiigl)s TYCH L)y LBLNP)
eee PRINT CNARDINAIES OF FRpE SURFACE TRACERSS
MP =MD (NYI 10
HWRUFE(6,013} , .
«th;qa 500) (L ,TX(MyNIDsL)y TY(NVOID L) ola] 4NP)

e e uot:r 5Yw,1L1C canTonR 4APS 0OF CIMPReSSInt, PRESSURE.

25




1242

1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1259
1256
1257

1258°

1259
1260
1261
1262
1263
1264
1265
1266
1267
1248
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
ta29n
1291
1292
1293
1294

1295

"

["NaNalal

375
lao

390

KaK=TMAX

: VEILLOCITY, AND (NTERNAL ENERGY X
IF(MAPS,GTe0) CALL MAP i :
ees SHNRT PRINT MEAMNS 13s] AND PROPERTIES ARE PRINTED ONLY
FOR GELLS [N FIRST COLUANe LONG PRINT MEANS 13sll AND
PROPERTIES ARE PRINTED FOR ALL CELLS IH ACTIVE GRID
DO 420 131,13 : i
KSPACE=0
YFLAGP=]
Js[2+}
Kal2e {MAX+{+]
DO 410 L=t,]12
Ja =]

v

MFK=MFLAGIK) : i
IF (WFLAGP<ERQ.N.) GO 70O 390
WRITE (66,5601 [4x(1),0%¢(1)
#RITE(6,565)

AFLAGP=Q.
HORAMRIKIZ(TAULIY DY D))
MN32D

WSAzD.

JFIMFKeGT100 «0Re MFKeEQReQ) GO TO 395' :
MNEMATIMFK)

WSA B JS/RHOTIHINFK)
LF{MN«EGe20) 50 TO 2395 . ;
ASA = NS/RHOZ(MN) :

)

395 ARITE(H,520) JryMFKsUIK) 4VIK) 3P UKD 34 IXIK) »WSA, AHX(KI.STRSZZ‘KD.

396
397
398

410
420

430

1

STRSHRRIK), STRSRZ(K),Y(J)
IF(H4FKeL T 1000) GO To 398 :
M=HFK=10J ' '
HRITE(H6,630) RHOINVOID M)
DO J97 N=] NMAT
M = MATIN)
GWSASXMASH (NI /RHOIN 4D
WSAsWSA/ZITAU(TYDY I g))
WSC = RHO(N M) /ZREOTIM N
IFIMNesEGQGe20) 60 TO 396
WSCSRHO(N MY /RUOZ (MY
CONTINUE' )
WRITE(H,620) N GNSARHOIE M) ISTEIN M) o WSC,XNASSINM)
CONTINUE
WRITEL6,565)
COMTINUE

- KSPACE=a(Q

CONTINUE

COHTINVE

IF (NPRINTEQel) 60 TO 130 -

ASSIGH 130 Ty 0CA :

ASSIGH 130 Tuo LOCH o

IF. (PRDELT+NEDe) GO TO 5HD .

G0N TO o0
' ~e¢ PRINTY DLLTA NOT SPpCIFIED IN IOAPUT

HRK=46 :

GO TO 44U

t ’
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1294
1297
1294
1299
1300
1304
t3o02
1303
130N
130%
13064
1307
1308
13aoe
1310
t3nt
1312
1313
1314
1318
1316
1317
1318
1219
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337

1338 -

13239
1340
1341

1342

1343
1344
1345
1346
1347
1348
1349

440

460

470

480

a2l aNalal
.

n

s Wallel

510
520
530

540

545

550
540

545

570

e¢e ENFRGY CHECK

NK=130

60 TO 440

HRsS

CALL ERROR

wWFLAGPa(

WFLAGF =0 : : ~ : : -
eee SHOULD GRID BE REZONED nN THIS CYCLE

IFCU(REZeNEsOs o ANDoeREZFCToNEeD o) ¢OReSS4eNEeOe) o ANDSNUMREZ 26T D)

160 TO 480

RETURN

CALL REZONE

) see MUST CALL CDT TO RECALCULATE PRESSURES

TNOw=sT

DTHOW=DT

REZ=D, )

SS4=0,

CALL COT

TaTNOW

OTs0THOW

DYNA=DT

NUMREZ2NUMREZ =1

see® NREZ = NUMPER OF REZONES ALLUWED (INPUT valLUE OF NUMREZ)
HUMREZ & NUMBER CF REZONgS ALLOWED MINUS THE NUMBER
oF KEZOMES PERFORMED SINCE T=0.

NRZaNREZ=NUMKEZ
eees N7 USED IN PRINTCUT OF TOTALS FOR 1=D PROBLEMS
NZz=4eo0nR2

‘NUMSPTsNDUNMPT
G0 70 120

FORMATS

FORMAT(/9H PACKAGE 12/ 7Xs SUb6XsInuNsbXslHX 7Xy1HY) /)
FORMATII4,15,1X41PHE12e4,1PEL1IS,1PYEN249,]1PEQ])

FORMAT IBHIPROPLEF 46X J4HTIME 18X SHCYCLE 3N, 13HTOToENTHEORGIX
) 19MMAX«RELJERROR=CYCLEs3X18HIE SET TQ ZERO=PH2:3X,

2 ZOHELASTIC PLASYIC WORK/Z1FBeH 22X, IPE1347,

3 17401PE17e73E1607,15,E1%e74£21,7/)

CFORMAT (12H PACKAGE NOes6Xs2HIE 14X 2NKEsBX, ) AHTOToERe (SUNI 6K

{ “HHASSnlzx,zHHV,SXoXZHNV(POSITIVE).8!,ZHMU,BX.lZHPLASTlc-ﬁORK/

2 (1H 4 I5,5X,1PBE1S47))

FORMAT( 14X 18 (foHem~mmmema=== 3K}/ 7H TOCTALS 84X, 1F

SRELSe7/7/7H ANUNDARY 39X s 6HBUTTON 99Xy SHRIGUT 3 10K 3HTOP 18X, 12HSEVAROD
SRATEDNS//9H MASS QUT ,2x,1P4E1S7/1H ENERGY OUT,1PYE16.7/T7n MU 0Ur,
FHX S LPYE[Ge7/72 MY QUT, 4%, )PHELIS.7//1LH KOPK DNOME JIP3AELGBE7//)
FORMAT (LIHO/Z/21H TAFPE 7 DUMP ON CYCLEIL///7)

FORMAT (IH /7764 [ =[3,6Xs4MRI]) =F12e¢3,6X,7HNDRI(]1) =EL1He7//}
FORMAT(/Z3H  Jy7H  MFLAGaAs1HU L IX 3 IRV 1Ry iHP 310X 3HSTE 39X 4HCOnP
\ AXs SHTMASS: BX, 3nSZZs 9K, 3HUSRR, 9X, 3HGRZ, 9x, 1H2/)

FORMAT (140}
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1350
1361

" 1352

1353

“12354

1355

“ 1356

13%7
1358
1359

1360

1361

1362

.

1363
1364
1365

1366

1367

- 1368

1369
1370
1371
1372
1373
1374
1375

1376

1377

- 1378

1380 -

1379

138}
1382
1383

‘1384

1385

1386

1387

- 1388

1389

- 1390

1391

- 1392

1393

1394

13%5
1396
1397

~1398

1403

1399
1400
1401
1402

i

5ep0 FORMAY (//22H J OF PRESSURE=MAXTHMUyM/(2515)) : 4600

NONNANNAHONOON AN ONANO OO

590 FORMAT1//30X, S53ACELL- coonuquTcs of TRACERS FOR EACH HAYERIAL Pac
LKAGEY/ )
600 FORMATIIXo16412FBe2:116)2F8429164 2F842y 16, zrn.z. 16. zra.Zf
610 FORMATU/21H FREE SURFACE TRACERS/ 77Xy SU6X 1HM R 1HX TXsIHY) 7 )}
620 FORMAT(18Xs[4,7X,F643,4X,1P4EL13,5) :
630 FORMAT(16X15H MAT 45X, 10HFRACs VOL 447X s 3HRHO 410X «3HSTE 19X,
1 4HCONP y9X s HHMASS s X s JIHRHO(NVOID M) = F3el}
ENO : : 4620~ ~%
SUBROUTINE EGST : :
*ve COMPUTE PRESSURE 'AS A FUNCTION OF ENERGY AND DENSITY
USING THE TILLOTSOM FQUATXON OF STATE. :
INCLUDE COMDI™ : : : : s o *
DIMENSION ESA(30), E€SR(30), FSCAPA(30)» ESCAPR(3D), ESEZ(30),
1 ESALPHI30), ESRETALIOY, ESESIIO), ESESP(3n)

s¢s MATERJALS WHOSE EQe OF STATE CONSTANMTS ARE SPECIFIED
IN THE FOLLOnIND DATA STA'”tNTS ’
- TUNGSTEN: (W) . )
- COPPER (CU) '
- JRON (FE)
- ALUMINUM (AL)
BERYLL IUM (BE) - b
= TITANJUM (T]) \ :
- NICKLE {NT) . [ . e N R e -
-~ MOLYRDENUM (MO)
10 « LEAD (PB) . :
Il = POLYMERS : : S - - : - -
12 - GRANITE ; '
13 - ANDESITE - - RIS B
14 = WET TUFF '
1% = DRY TUFF e - . C e ce .
16 -~ 01l SHALE ’ '
17 = DOLOMITE - - . R :
18 = LIMESTONE :
19 = HALITE e e e e A.é,"“ . .

O NN Ew N -
1

DATA {ESALK)4K=1,1%) : : :
1 / 4'.5|‘.55| 3.5 2%e4, 44, BEaS/

DATA (ESBIK),x=1,19) ;

H / 1eD4y 20145y 1leddy 2622 460y 133, {402, .86 204,
1 2.0, 4913y 14T, A%es/ o
DATA (ESCAPALK] K=31,19) '
/ 3¢08E12s 143912y 1e28E12y «75E12, 107612, 1403g12.
1+91E12y 2471E12  453E124 o466E12, .D75612, .60E12,
.34512, «10EL2 «OHSELZ2, J28E12, -QS_EIZ, eYELZ,

«25E12/ !

W N e -

OATA (ESCAPBIK) sx=1,19) 3
/ 2e5E12y 1e]E12y 1eDSE121 eb65E12, ¢55E12¢ ¢SEI12s : ' -
1 1eSEL2Zy 1465E12s #5€12y +15E12, +02E12, 0.0, v

E : : : i

28




1407
- 1408
1409
1410
1411
1442
1413

1414
1415

1416 -

14917
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432

1433 .

1434
1435
1436
1437
1438
1439

- 1440

1441

EYTY

1443
1444
1445
1446
1447
1448
1449

- 1450

1us1
1452
1453
1454
1455
1456

1487

N e

C2BE12, <D4E12, +03E12, »11E12, 30612, +67€12,
+30E12/ :

DATA (ESEZIK) K=],19)

- / +225E12s #325E12, eD9S5E12¢ o05E12y o17Sg12y 07l 2,
e09E12, ,045g12, «025E12, «V2E12, ,07E12, +16E12,
o14E12, L11E32, +06E12, J11E12,. «)10EY2, L10E12Z,
«05E12/

DATA (ESALPHIK) X21,19)
/ 1Des 7¢5¢9 903 2%10e, B¢54/

DATA (ESBETALK) 1 K=},19) - -
/7 10eys 795, o888y 24, 9¢5¢/

DATA (ESES(K)K=1,19) ) :
Ziet1EIDN, 1e438E1D22+44E1D), 340EL1D0s 10,0610, 3¢5€E10,
24¢85E109 2.8E1D0y 2+0E10,y «26E10, 2,410, 2%345E10,

33,2610, 242+5E10y 240E10/

DATA (ESESP(K)K=1,419) )
/ S5.6E10s 6¢9E10, 1062E1N, 18¢0F10, 440E10s 1245E10,
Fe4E{Os 9e0EID, BeDEIDs +97€E12, 18esNEL12, 2%e1BEIZ,
e16E[2y o] BEL2, olbEL2y 2%414E12y +15E12/
. ess 1S MATERIAL N AN [DEAL GAS .
IFINCEQ.20) GO TO 30
: e¢s STORE CONSTANTS FOR MAYERIAL N.
A=ESA(N) '
B=ESB(N)
CAPARESCAPA(N)
CAPBRESCAPH(N) - - . . -
s#s CAPB IS TENTATIVELY SET TO -CAPAR WHEN
HHOW LT RHOZR IN A& MIXED CELL (WSm=l,)
‘F(WSILEI-IO, CAPB==CAPS
£EZ = ESEZ(N)
ALPHA = ESALPHIN)
BETA = ESBETA(N)
ES ® ESES(NY
ESP = ESESP(N}
RHOZR = RMOZ (X}
IF(RHOZKeLE«De) GO TO 80
wS=ESP=ES
IFIWSeLE®sTe) WSs]le
$Si=le/%S .
ETA ®m/RKOGW/RKHOZR
IF(ETASLESGs) GO TO 80
VoW = [L./ETA
EXPMINZ le = CAPA/LARSI{CAPB+CAPY))
[FIEXPM[NsLE«De) CAPB» AES{CAPB)

IF{ENERGY«LE«De) GO TO 20

eee pPl, P4 = THERMAL PRESSURE TERMS,
PILeENERGYSRE0OWSA -
PYRB/ (ENERGY/ (EZSETA®92)+) o JSENERGY *RHOW
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1468

1459
1460

LR

1462
1463
lued
1445
1466
1u4b7
1488
1469
1470
1471

1472

1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
14313
1484
1485
tu86h
1487
1488
14R9
1490
149
1492
1493
1494
1495

1496

1497
{498
1499

1800
1501
1502

1503
1504

1505

1506
1507
1608
1509
1510

Istt

[a W alEal

[a)

[a N aNalaNal

10

20

0

40

50

80

‘60 T0 50

s*e P5 u MECHANICAL PRESSURE TYERM,

PSSCAPASIETA=1 ¢} ) :

P2eey, - ‘ ;
ess IF RHON oL Te RHOZR AND gMERGY 1S BETYEEN ES AND ESP,

£ COMBINATION OF TRHE ExPANDED AND CONDENSED EQUATIONS

OF STATE 1S USED.

IFIETA«GE«Ls) GO TO SO .

eees FSPs EMERGY TO VAPORIZE MATERIAL, MUST EXCEED ESe
IFIENERGYSGTW£S®) GO TO 40 ‘

ses £S5 = ENERGY TO ORING MATERIAL TO/VAPOR TEMPERATURE.
JIFLENERGYeGT4ES] P2s1, , ‘

#%e P22 |+ SIGNALS USE OF BOTH EXPANDED ANO COMPRESSED

FORMULATIONSs OTHERWISE P2s=1.

¢8s THERMAL PRFESSURE TERMS a2 2+ WHEN -ENERGY 1S ZERO OR
MNEGATIVE, .

Pl=0e i

PY4=0,

IF(MFK«LTal00 oaNDe ETACLEAMDMIMFK)) GO TO .80

GO0 To tn ’ :

e*e [DEAL GAS
PRESUR ={(GAMMA~=1¢)*RHONSENERGY
60 TO 90 :
‘wee EXPANDED STATE

PB3(],=vV0N)

P9z XP{ALPHA®PA) . !

Pl2=EXP(~RETAsPBes2)

PRESURSPI+(P44PSeP?)ePL2 \

IF(P24LTes0s)} /70 TO 70

P1=5S1¢({ENERGY=ES)

PRESUR = PlePRESUR+(14=P1)oP])

60 Y0 70 . .

eve |F (23=-A)/(23+A) «LTs R4OX sL.Te RHOZR ANND
THE CELL 1S MIXED {(CAPDt.Ta0), LXNEARLY
NECREASE CAPB 3Y A FACTOR BhTWEEN w] AND +1lo
IF RHON o+LTe (28=A)}/(2R¢A) LEAVE CaPa
UHNCHANGED, V1Zey CAPBz=ABS(CAPS}..

IF(CAPB LT o0 v s ANDCEXPMINOVIN ol Te2e=gXPMIN)

CAPUBRCAPA® ) «~EXPUINSVOF)/(EXPMIN=],)

PE=CAPHS{{ETA=1,)%02) .

PIsPhePS .

e*s PRESSURIE PLATEAJ FOR PURE CELLS THAT ARE UNDERDENSE
AND COLD, . '

TFIMFKGLTID0 oANDe ETALTLEXPHINY P72 SeCAPASIEXPMIN=]1,4)

PRESUR=P1+P4eP7 :

IF{P2eLTe0e¢) g0 TV 60

ste USING COMBINATION 0F CONDENSED AND EXPANDED EQUATIONS

DF STATE,
P3=pRESUR
GO TO 40 .
e®s USING CONDENSED ERUATIOY OF STATE
IFIPRESURGESDe)} 40O TD 93 :
ese JHEN USING CONDEZNSED FQe OF STATE, ST PReSUR = 0O
IF MATERTAL IS EXPARDEO({FTALTaMDM), OR 1F JelLTeNge




1512
1513
1st4
1516
1516
1517
1518

1519

1520
ts21
1522
1523
1524
1625
1526
1527
1528
1529
15830
1531
1532
1533
1534
153%
1536
1537
1538
1639
1540
15841
1642
1543
1644

1545

1546
1547
1548
1549
1550
1651
1552
1553
1554
1555
1554
1657

1658

1559
15460
1561

1562

1563

1564

1565

[aNalal

[aNalal

70
80
90

10
20
an
40
-SD
60
70
80
90

100

120
130

140

{Ns 1S INPUT PARAMETER),
[F(NFKoLT o107 sANDs {JobLEeNS oORe ETACLE«AMOM(MFK))) GO YO 80
60 10 %0 ' ‘
e®s ALLOY NEGATIVE PRESSURES ONLY WHEN USING CONDENSED
EQe OF STATE. .
IF(PRESURCGEiDe +0ORye MFKsGTo100) GO TO 90
PRESUR = Do
RETURN
END .
SUBROUTINE ERROR :
e*s PRINT ERRNR MESSAGE AND cELL QUANTITIES REFORE
EXITING ON AN ERROR CONpIT!ION DETECYED aY THE
PROGRAH . -
INCLUDE COMDIM

IF (MERR*EWs1) 6O TO 420

GO TO (10:20,30,40+50,60,70480,90,100+110,120,130,140)sNR
HRITE (612101 NK

60 TO 410

WRITE (6+220) HNK

"GO Yo 410

WRITE (6+230) NK
G0 TO 410

WRITE (41224001 HK
GO TO 410

WRITE (69250) HNK
GO TO 410

WRITE (412600 NK
GO T0 410

WRITE (612701 HK
GO YO 410 ’
WRITE (6+280) NK
GO TO 440

WRITE (61290) HK
G0 YO 410

VRITE (464300) HNK
60 TO 41¢

LRITE (64310} HK
GO TO 41U )
WRITE (62320) NK
GO YO u#in

WRITE (6+330) UK
GO YO 41U

4RITE (62340) HK
G0 TO 410

WRITE (423501 loJaK.(?‘rZ(H)|'Z(M).M=l.150)
ese IF HMPmly ERROR |S IN [NPUT DECK
IF(LRLEQsL} Gn TO 420 . : :
ees [F MNFaG AMD MK=13D, EDIT PRINT HAS JUST REEN DONEe BY.
SETTING ERNUMFe1e,EQIT WILL DO o TAPE DUMP BUT NOT
ANOTHER PRINT.
IF(-FLAGL«GT40e) GO TO 42C
1F [NRJEDSeAMDeNKeEGa130) FERODUMP=1,
HERR = 1
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|56l . 1asy

1567 NFRINT=| -

1568 VFLAGL=], ' i

1569 : NUMSPTaNDUMP? .

1570 ' CALL EDIT :

1571 420 CALL EX1TY . . . N LY
1572 C o _ - ; e
1673 C : : r :

1574 210 FORMAY (1H!,SX,38Heee ERROR EXIT = SEE STATEMENT NUMBER ,15)10H IN

1875 1 INPUT ) . ; -
1676 220 FORMAT (IH),5X,38H*ee ERROR EXJT = SEE STATEMENT NUMBER +15310H IN o
1877 y SETUP ) S .

1578 230 FORMAT (IH1,5X,38H%ee ERROR EXIT = SEE STATEMENT NUMBER ,I1S)10H IN

1579 1 CoT ) ;

1580 240 FORMAT (1H1,5%,38H%es EKROR EXIT = SEE STATEMENT NUMBER +15i10H IN

1581 {1 ES )

1582 250 FORMAT (lHI,5X,3BHve® ERROR EXIT = SEE STATEMENT NUMBER ,15;10H IN

15R) t EDIT ) . .

15864 - 260 FORMAT (1H!,45X,38H%»* ERROR EXJT - SEF STATEMENT NUMBER +1Ss10H [N

1585 1 MaAP ) .

1586 270 FORMAT (1n],5X,38Heee ERROR EXIT - SEE STATEMENT NUMBER ,}S,10H IN

1587 1 PHI ) :

1588 - 280 FORMAT 11n1,5X,38H%ee ERRORK EXIT =~ SEE STATEMENT NUMBER ,15,10H IN

1589 1 PH3 ) '

1590 . 290 FORMAY (1H!,5X,38H%ee ERROR EXIT - SEFFE STATEMENT NUMBER 15, 10H IN

1591 1 INFACE) i

1692 © 300 FORMAY (Inl,5X,36H*ee ERROK EXIT = SEE STATEMENT NUMBER ,15il0K IN

1593 t NEwWMIX) ' ;

1594 310 FORMAT (1H1,5X,38Hess ERROR EXIT =~ SEE STATEMENT NUMBER ,15,10H IN

1595 ] NEWRHO) ) ’ . :

1996 320 FORMAT (1H1,5%X,38H%es ERROR EXIT = SEE STATEMENT NUMBER ,15,10n IN

1597 1 FLUX ] :

1658 330 FORMAT (1H1,5X,38H%e¢ ERROR EXIT =~ SFE STATEMENT NUMBER +15+10H IN

1599 1 PHZ ) ) . i

1600 340 FORMAT (1H1,5X,38H%se ERROR EXIT = SEE STATEMENT NUMBER ,15,10H IN

tect . 1 REZCNE) .

1402 35C FORNATY (//5X,bh l=,13,6H Jela,6H Kal3//716X%X,7HZ=-BLOCK//76X,

1603 t15H REAL FORMAYT SX,16H INTEGER FORMAT/2X  1HI 8X44HZOL) 417X HHZ Y

1eDd 210//7018,2X0E1546,5%,118)) v :

1605 - END

1606 SUBROUTINE FLUX ]

1607 INCLUDE COMDIWM

1608 Ceestorvtosssnses COMPUTE FLUXES ACROSS TP AND RIGHY BOUNDARIES FOR sesssscssssrss
1609 € EACH MATERIAL IN A MIXED CELL.

14610 4

1611 MA=MA=-[00

1612 MK=MR~100

1613 c e*s PEGIN LOOP ON MATERIALS

1614 C }

1615 200 00 500 NT= |, NMAT

1616 VABOVE=SQe . :

1617 URK=0, : . . .
1418 . C ) ' . . F
1619 c ees IF CELL BCOFSNT CONTAIN MATERIAL N, SKIP auT
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1620

1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
163%
16386
1637
1638
1639
1640
1641
1642
1643
1644
1445
1646
1647
14648

Lo49 -

1650
1651
1652
1653
1654
1655
1656
1857
1458
1659

"1640

1661

14662
1663
1664
1665
1664
1667
1668
1669
1670
1671
1672
1673

[aN ol

[aWal

[aNa)

laNalalal

IF{RHO(NT M)eLEsDo) GO TO SO0 .

eos CALCULATE FLUX OF MATER[AL N ACROSS TOP BOUNDARY
IF CELL ABCVE DDOESNT CONTAIN MATERIAL N, SKIP OUY.

RHOA=Q.

CIFLUsEQeJMAX «ANDe V(K}eGTeDe) g0 TO 230

210

220

230

23S

240

245
2%0

249

IFUJeEQeJMAX +ANDe VIK)eLE«Do) GO TO 3G0

IF{MAGTC ) GO TO 21C
eee CFILL ABOVE PURE
IF{MA+100 «NE« NT) cC TO 3CO
RHOA = AMX(KAY/(TAU(l})9DY(J+1)) ..

VC=TAU(TIe0Y(g*1)

60 Y0 220
see CELL ABOVE MIXED
*%s RHO(MT MA) 3 Ce INDICATES CELL DOES NOT cONTAIN
MATERTAL Nl :
IFIRFOINT MA) L LEWDe¢) GO TO 300
RHOA = RHO(NTY, MA)
VC=XMASSINT 4 MA) /RHOA
eses IF CELL ABOVE CONTAINS A FREE SURFACE, SgY lFS2=l
1FS2=0
IF(RHO(NVOLID,HA)«GT,0s) IFS2 = |
[F(AMX(KA)sLECCs} GD TO 23C
IFLAMXIK)eLESDe) GO TO 235
WSASIY(K)I+VIKA))I®.5
WS=DT/DY(U])
WSBE] ,0+(VIKA)=V(K))SWS
IFCABSIVIK) )*nS GTeSTAB +O0Rs ABS{V(KA))I®WS,GT,STAB) WSB=],0
VABOVE = wWSA/wSB . .
GO TO 240
VABOVFE = VIK)
G0 TO0 240
VABOVE=VIKA)

. eee IF ONLY OME CEFLL CONTAINS A FREE SURFACE, USE
DENSITY OF THE OTHER ONE 10 DEFINE THE NASS FLUX

IFLABSIVABUVFYeLESUMIL) 6O TO 3NO
IF(VABOVEeGToCo o¢ANDe AMASSINT M) eLEeDOs) GO TO 200
IF(MAGLED o0Fs JeEGeJMAX) GO TO 245
[F{VABOVE«LTsCs ¢ANDe XNASSINT,MA),LE+Oe) GO 1O 300
IF{IFS1+GYelFS2y GO TO 250
IFUIFS24GTe1FS1) GO TO 260

ess [F ROTH NR NEITHER CONTAIM A FREE SURFACFE USE QENSITY

OF DONDR CFLL TO DEFINE MASS FLUX,

IF(VABOVE «GTW4Co)GND TO 260
1F{JeEGeJMAX) GO TO 3DC
RHOT = RHDA

G0 To0 270

RHOT = RHO{NT M)
VC=XMASSINT 4y#Y/RKHOT
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1674
16475
1676
1477
16478
1679
1480
1681
1682
1663
1484
14688
1486
1687
1488
1489
1690
1691
1652
16923
1694
1695
1496
LA®7
1498
1699
17210
1701
1702

1703

1704
1705
1704
1707
1708
1709
1710
1711
1712
1713

1714

1715
T171LA
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727

[alal

[aNalaXal

[aNal

on

o aNalNal

270

apo

o

2o

330

338

40

KUY

e®e ACCUMULATE FLUXES ACROS: Tof BOUNDARV

SMPYSRHOTOVABOVESFRACTP (NT M) 0SDTeCYC

WSECYCMX/CYCOABSISMPY) 5 ’ s

IF(USALTIROEPS*RNOTeVC) SKPYRO, :

SANPY (NT M1 aSHPY4SAMPY(NT 1) f ,

##e CALCULATE FLUX OF MATERIAL N ACROSS RIGHT BOUNDARY, K
IF CELL ON RIGHT DOESNT CONTAIN MATERIAL N SKIP OUT,

RHOKN=(O, :
IF{T+EQeIMAL 4AHDs UIK)eGToDs) 60 TO 330
TFCLeEQeIMAK «ANDe UIK)oLESO.) 60 TO S0D
IFIMR,GT«D) GO TO 310 !
s%e CEIL ON RIGUT PURE :
IF(MR+100 «NEs NT) GO TO 00
RHOR = AMA(KkRI/ZUITAU(I+1)epY(y))
vC=TAUtT+ 1 eDYLU)
GO YO 320
s%e CFLL DN RIGHT MIXED :
e%s [HN(MT,MR)aD, INDICATES cELL DOES . NOT caNTAIN
HMATERTAL NT. :
IF(RHO(NT (MR} JLEs Qs) GO TO 500
RHDR = RHOIMT , MR)
VC=XMASSINT, MP)/RHOR
a*s 1F CELL ON RIGHY CONTAINS A FREE sunrncs SET JfFs2m]
1FS2=Q
{F{RHO (nVOID, NR)-GT-O.) 1FS2 = )
IFUAMA(KRI«LESCs) GO TO 33C ) .
IFCAMX{K)«LEsDe) GO TO 335 ’
WSAS(U(K)+U(KR) Yo, 5
WS=DT/px ()
NS58=1e0+{UIKR)=Y(K))Oous
IFCABS(UIK) ) *WSaGTeSTAB +0Re ABS(U(KR)IOWS,GToSTAB) WSBw1,.0
URR = wSA/WSA '
GU TO 340
URR = ({K)
GO TO 340
URRsU (KR}

'

e IF ONLY ONF CELL CONTAI[./S A FREE SURFACE ,USE DENSITY
OF THE OTHFR cELL To DEFINE MASS FLUX.
IF{ARS(URR) 4LF«UMINY GO TO 500
IF(URRCGT o000 oANDS XMASSINT M) eLECs}) GO YO 500
TF(MRaLE D o0Re TobtReIMAX) GD TO 345
IFIURRGLT oD «nfUe XHASS(HT ,MR) 4LE.O¢) G TO éDu'
LFCIFS1.GT«[FS2)Y GO Ton 3nw0
IFUIFS2.GTeFS1) GO To 340

sea {F 0ATH N& LEITHLR CELL CUMTATH Ao FRFE SURFACE, USE H
CEUSITY OF DONOR CELL To DEFINE MASS FLUXe e

[FILRRLGT 04 4 T 342
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‘1728

1729
1730
1731
1732
1733
1734
17235
1734
1737
1738
1739
1749
1741
1742
1743
1744
1745
1746

1747

1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763

1764

1765
1766
1787
1743
1769
1770
1771
1772
1773
1774

1775

1774
1777
1778
1779
1787
1781

[aWalal

2 ¥ aNalaNakaNaNaNaNaNalal n o

N

IFt1+EQ,IMAX) GO TO 530
350 RHOT = RMOR
60 Yo 370
360 RHOT = RHOUNT M)
VCaXMASSINT M} /RHOT

sse ACCUMULATE FLUX ACRDSS RIGHT BOUNDARY.

IT0 SMMPSRHOTSURRSFRACRY(INT,M)*SDTeCYC
WSECYCMX/CYC®ABS(SMMP)
IFLNSeLT+ROEPSORHOTVC) SHMP=O,
SAMMP{NT ;M) sSMMP+SAMMP (T 4 M)

eva END OF LOOP ON MATER[ALS

500 CONTINUE

RETURN

END

SUBROUTINE GLUE

INCLUDE COMDIM

ese ADJUST VFLOCITIES OF CELLS OVER=ACCELERATED 8Y THE

PRESSURE FFFECTS IN PHY1 RY 'GLUEING® THEM TO ’
AN APPROPRIATLE MNELIGHBOR. :

eee GLUE CELL =K= AND CELL «~NK=

s*e TWO PASSES THROUGH GLVE
! = GLUE ALL CELLS WITH UNREAL VELOCITIES 70
. MIGHEST PRESSURE NELGHBOR.
2 = GLUE ALL FREE SURFACE CELLS TO
HIGHEST DENSITY NEIGHBOR,

DO 400 l1G=1,2

DO 300 J=1,12

DO 300 1®lst})

K3(Jm])olMAXe]+]

JPaJ . _ .

IF(JeLE+JPROJ +ORs JPROJ«EQeD) GO 1O 1409

eoe THE FOLLOWING REDEFINITION OF INPDEX x 1S NEEDED

YO GIVE SYMMETRIC TREATMENT TO UPPER AND LOMER
HALVES OF A SPHERICAL PACKAGEs

JPE[2=J¢JPROJ+]

KE( Pl ) *]idAXS]+]

1407 IFLAMXIK)LE«Ce) GO TO 3030

MeMNFLAG(K)
®%s GLUE CELLS WITH UNREAL VELOCITIES (MFLAG NEGATIVE)
OR #1TH NEGATIVE INTERMAL EWERGY
IF{MelLToe0 e0ORy AIXIXK)4LTe0e1GO TO 100 '

IF(IGsEQsl oORe MsLTe130) 30 TO 3D2
MMaM=100 -
{FIRHO(HMVOIDMM) oLE+Ds) GO TO 300

100 NK=0
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t782
1783
1784

1785

1788
17287
1788
- 1789
1790
_ 1791
| 1792
| 1793
1794
1795
1796
1797
1793
1799
1807
1801
1802
1803
1804
1805
1814
1807
| 1808
1309
} 1810
| 1811
1812
) 1813
1814
| 1815
} 1815
1817
|
|
|
)

1818

1819
1829
18zl
1822

| 1az3

| © 1824

‘ 1825

| 1a2sé

| 1827

1823

1329

1839

| 1631
1832
18133

‘ 1839
183%

[aEaNaNaKal

104

1a15

ine

103

192%

104

12s

1055

i
BN}

+

e*e DEFINE K=~INOEX OF NEJGHROR CELLS.

KA=}
X8=|
KRa|
KL=l

1

E

IF(JPANE e JIMAX) KAZK+IMAX
IFLUPNEe«]l) XRaK=-[MAX

IFLTIeNELIMAX)

KR=K+

IF{1.NE,1) KlLaK=1
1F{MeLT40) 6O TO 130

!F(AlKlK)-LToU-[GO T0 112

v

sve  ASSURE THAT FeSe¢ CELLS ARE GLUED TO CELIS OF LIKE
MATERTIAL

1F L P,EQ, JMAX) GO TO 132
MABUFLAGIK*IMAX) :

IFIMALGT+100)

GO V1O

101

IF(XMASS(MA MM eLED)

G0 TO 102

MA=MA=-]00
AM=Q,

0O 1015 Nal ,NMAT
XMaIXM+XMASSENMAM) e XMASS (N, MA) ot

IF(XMoeGTeDe}
KA=]

TFUTEQ. IMAX)
MReMFLAG(IK+])
IFIMR.GT180)

GO TO

GO TO

GO T0

102

104

193

[FIXMASS{MR ;M) ot EeNe)

G0 TO (04

MR=MR-100
XM=(Q,

DO 1035 Nal,NMAT
AM2 XM XMASS (N, MM) 8 XMASS (i, MR)

IF(MaGT o)
KR= |

IFtJUP.EQ(1) A0 To

MB=MFLAGI<=1MAX)

IF{MB«GT«100)

IFLXMASS (4B, 4%) 4L Es0s) K3l

GO TO 106

M3=18=100
XMz,

GO TO 104
104
G0 TO 135

DO 1055 N3l NMaT

LA=XMeXMASS (i, 41)0AMASS(4M8)

IF(XxMeGT Do
KBz}

52 T0

134

KAa}

KR=]
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1934 C

1837 106 IFI1+EQel} G0 TO 108

1838 MLeMFLAG(K=~1)

18139 IFtML.GT«100) GO TO 107

1840 ) IFUXMASS(ML MM) o LEsOe} KLSI

184 60 T0 108

1842 C

1843 107 MLaML=-100

1844 XM2Q,

1845 00 1075 N3l NMAY

1844 {075 XMaXMeXMASSIN MMI®XMASS(N,ML)

1847 lF(_K"oGTtUn] 60 10 108

1848 XKL=}

1849 108 CONTINUE

1850 GO0 0 130

1851} (4 . :
1852 C e GLUE CELLS NITH NEG, INTERNAL ENERGY TO NEIGHBOR
1853 c OF HIGHEST RELATIVE VELOCITY
1854 110 CONTINUE

1855 WS=0.

1854 IF{AMXIKAYSLE«Ge) GO TO 115

1857 XS % (U(K)=UlKAII®®2 + (VIK)=VIKA))e®2
1858 NKxKA

1859 115 IFUAMXIKR)«LEsDe) GO TO 120

1860 NSA = {UIKI=UIKR))®e2 + (VIK)=VI(KR))**2
1861 IFIASACLTSAS) GO TO 120

1842 WSENSA .

1863 NK=KR

18644 120 IFLAMX(KBYeLEZDe) GO TO 125

1845 WSA = (UIK)=U(KBI)®#2 + (VIK)=V(KB))®*2
1866 IFtASAeLTeNS) GO TO 125

1867 NKaKR

1848 125 IFLAMK(KL)oLESDe) GO TO 153

1869 WSA = (UIK)=UIKL))I*e2 + {V(K)=y(KL))®®2
1870 . 1FI%SA«LT.#S) GO TO 150

1871 NKaklL .

1872 - - GO FO }s0

1873 C

1874 C e®e GLUE CELLS W1TH UNREAL VELOCITIES TO NEIGHBOR wWITH
1875 4 HIGHEST PRESSURE.

1874 C

1877 130 MFLAG(K)I=TARSIMFLAG(K])

1878 .- PMAX = AMAX](ARS(P(KA}) ,ABS(PIKR)} ,ABSIP{KB)),ARS(P(KL)))
1879 - €

1880 IF(ABS(P(KAII.LT.PHAaX) GO TU 13%

1881 NK=KA

1882 60 TQ 150

1883 135 IFIABSIPIKR))«LT«PHAX) GO TO 140

EL NK=gR

1845 GO TO 150 : .
1886 140 IFLARSIP(KBY ) (LTePMaAX) GO TO 145 '
1837 NK=KA

1888 GO0 10 150

1889 145 NK=xKbL
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1890

1891
1892
1893
1894
189S

1894

1897
18983
1899
19092
1901
1902
1903
190k
1905
1906
1on7?
19nsg
1909
1910
1911
t912
1913

te1s -

1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1826
1927
te28
1929
1930
1931
1932
1933
1934
1935

1936

1937
1938
1939
1940
1941
1942
1943

noan

150 IFINKL,LEs1) 60 YO 302

170
1197

175

197

4000

320
400

IF(ABS(UINK))sLE«Oe 4AliD, ABS(V(NKy)elLEeDs «AND,
ABS{AIXINK) ) LEeNe) GO TO 300 ! ' )
e*e COMPUTE YOTAL KINETIC ENERGY OF THE TH0 rELLS BELING:
GLUED (K AND NK)e . g »

WS IANX[K)S(U(K)eo24V{K)oe2)+AMX(NK)* ‘

LLULNK Jes2evInNK dew2)

ese. NEN YOLOCITIES TO CONSERVE MOMENTUM
WSUS {AMX(K)eU(K)+AAXINK ) oY (NK ))I(AHXIK)#AMK(NK )
wSVS(AMx}KIuV(K)oAW!(NK yey {NK ))/(AMX!K)#AHX(NK ))
ste NEN KINET[C FMERGY
WS23LAMX(K) ¢ aAMXINK V)e(u5Use24WSVee2) )
e%e GAIN [N KINETIC ENERGY (ALWAYS NEGATIVE)
W32 (WS2-W51)/2, ;
ENEY 3 AMX(K)ISALIX(K) + AMX{NK)®AIX(NK) = ¥S
AIX{K) = ENEW/(AMA(K)I+AMX(NK))
ALXtNK) = AIX(K)

MEMFLAG(K)
MFLAGINK)ZTARSIMFLAGINK) )
MNaMFLAGINK)
IFIM,LT,100)G69 To 1197
M=M=100
DO 170 Na|yyMAT
IFLXMASSIN,4) sLELDeIGD TO |70
SIE(N M)y=alXx(7)
CONTINUE
[F{4N,LT«100)60 TO 197
MNzMN=100
DO 175 Nol,yMAT
IF(XﬂASS(N.MN)-LE-S.IGO T 175
SIE(N,MN)ZATX(NK)
CONTINUE ,

#ee NOTE = AFTER GLUEING, TuE VELOCITY COMPONENTS AND THE

SPECIFIC INTERNAL ENERGIES OF THE TWO CELLS ARE EQUAL.

UIK)IsaSy .
UINKYawsD
VIK)BywSY
vinggltanwgy , ) .
WRITE(S,493001 [ 4JPyK 4 HNK ‘
FORMATIZIA4SHATLLS Y [545H  ANDIS,7M  GLUED)
CONTINUE ’
CONTINUE

RETURN '
END ‘
INCLUDE COMDIM

st IMITIALIZE BLANK  COMMO; STORAGE
LAST=}
19=2
lu={Q+1
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1944

1945

1946

1947

.- 1948

Wt 1949
1950

1951

b e 1952
o 1953

I ) 1954
1955

1956

1957

1958

1989

1960

1941

1962

1963

1964

1965

1966

1947

19486

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

- 198D

1941

1982

19813

| 1984
‘ 19288
1984

1987

j 1988
1989

f 1990
| 1991
1992

1993

= 1994
4 © 199%
1996

! 1997

[aNa NN alaNalal

NnNannNn

AN NN ANADND

10

20

Zi1Q)=0,
IFILASTGT.0) GO TO 5

CALL INPUT

. ese COMPUTE TIME STEP AND PRESSURES
CALL CcOT

see CHFCK ENERGY CONSERVATION, PRINT, nuUnP
CALL EDITY

eee WFLAGL = LAST CYCLE FLaG~ SET IN EDIT
[IF(UFLAGLeGT Do) CALL EXIT

ese WORK PHASE
CALL PHY

e®e OFENUG EDIT PRINT
IFLINTERCGT 40 oANDe MPRINTSGTed) calL EDIT

**e DDES CALCULATION INVLOVE STRENGTH EFFECTS
IF(CYCPHMISLTL0e) G0 T 20

ese STRENGTH PHASE
CALL PH3 ,

e%e NFERUG EDIT PRINT
IFCINTERsGT 20 oANDe MNPRINT«GT#0) Call EDITY

e%e MTERFACE HMOTION, MIXED CELL FLUXES
CALL [NFACE

ete TRANSPORT PHASE

CALL PH2
GO0 70 |0
END

SURROUTINE [NFALE
e*s COMPUTE FRACTIONAL AREAg OF MIXED CELLS TQ 6E
USED IN DEFINITION OF MASS FLUX TERMS,.
ere MOVE TRACER PARTICLES.
e®s CREATE MIXED CELLS.
e*es FLAG CELLS BECOMING PURE ANDL ADJUST ThHEIR
FLUXES Ta FRACTLY EVACUATE THOSE MATERIALS THAT
ARE LEAVIMNGS
INCLUDE COMDI™ . .
EQUIVALENCE (WSY RTY), (HSAsTPX)y (WSCHFRACK)
1CY = INT(CYCHMX)
SDT=DT/CYCHL

e%e BEGIN SURCYCLE LOOP

DO 875 LJ = 1,1C¥Y
CYC=FLOAT(LY)=1

ets COMPUTE FRACTIONAL AREAs FROM INTERCEPTS WI1TH CELL
ROUNDARIES USING UPDATEFD POSITIONS OF TRACERS,
T4rSE ARCAS HILL BE USeL TN COMPUTE FLUXES UM THIS
SURCYCLE 0F [HFACE.

avs INITIPLIZE ARRAYS
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1998 - ¢ - -
1999 DO 24 N=m},NVNID

2000 DO 22 Mal NMXCLS , ?

2001 FRACTP(N'M) = 0O+ :

2002 FRACHT(NIM) = Do o 9

2003 22 CONTINUE

2004 © 24 COMYLINUE

2005 C s YRQVEL AROUND EACH MATERIAL PACKAGE AND USE PAIRS OF
2004 C TRACERS THAT STRADOLE CELL uOUNDAthS) TO0 COMPUTE
2007 c FRACTIONAL AREAS, )

2008 DO 36 N=1,HVOID ' g»

2009 NN=NMP (N} ; -
2010 - : IF(NNEQeDIGO TO 36 T

2011 c

2012 C *es’ STORE THE COORDINATES OF THE FLIRST TRACER

2013 d OF THE FIRST SUBPACKAGE.

2014 TX3® TX(N4Ll) ) '

2015 TY3= TYUIN, 1)

2014 Mi=)

2017 M232

2018 c - ¢se STARY LOOP ON M2

2019 200 TX1= TX(N M)

2020 - - TYIaTY(NML}

2021 TX2=TX{(NIM2)

2022 TY2aTY(NIM2)

2023 C _

2024 C e%e (Tx3,TY3) 1S THE FIRST pOINT OF TH!S PACKAGE
2025 ¢ OR SUBPACKAGEe IF TX2=TX3 AND TVY2mTYJd,
2026 - C THE PACKAGE HAS REEM COMPLETELY CIRCUMSCRIBED.
2027 c . .
2028 IF{TX2+NE«TXKD +ORe TY2eNESTYI) GO TO 211

2029 C ses TEST T SEE 1F THERE ARE MORE SUBPACKAGES.

2030 - © IFUM2.GENN) 6O TGO 34

2031 C ®*es WILL NEXT TRACER HE EQUAL TO THE FIRST ONE

2032 IFETX(NL M2+ 1) oNEoTXY oORs TYIN M2+1)eNECTYI), GO 10 34
2n33 C %+ PRESET FRACTIONAL AREAS OF CELL K HERE |F WE ENTER
2034 d IT FROM alf aX1Se

2035 211 IFITX1eLE«N, oAND. TX24GTe0ed GO TO 212

2036 IF(TY1oLE+Os oANDs TY20GTe0e) GO TO 213 ‘

2037 GO TO 21% ‘

2038 212 Jo INT{TY1})a1l

2039 IFtJeGT,12) GO TU 215 )

2040 - MXAX1S5=aml t

2041 KE(Jw|)slHAX+D :

2042 HEIABS(MFLAGIK)) - :

2043 IF{MeGT. 10U GD TO 2120

2044 MOeh

2045 : 1=1

2n4s CALL NEWMIX
2047 2120 M=M=1DD

2048 FRACTP (M H)=TAULT)

2049 FRACRT (N MI=0Y () eX[1)eTwuR]

2050 IFLIGHER IIFPACKT (] M) =DY ( J)

2051 MB= TARS(NFLAG(K=IHAX})=100

40




2052 IFIMALT0D 0P JoEQet) GU TO 215

2053 FRACTP (N MB)aTAYC(L)
205% GO T0 215 ’

2055 213 1= INT(TX1)e1

2054 IF{leGT L) Gn TO 215

2057 MYAXISsEM]

2058 Kkai+l :

21159 MElABS(MFLAGULK )}

2040 IF(MeGl, 1IN0} GO TO 2130

-2061 MO=sM

2062 Jsi

2063 CALL NEWMIX

20hA4 2130 MsH={(00

2065 ML=l ARS(NFLAG(K=)))=100

2066 IF(MLWLTe0s +nRye [e€Qsl) GO TO 214

2067 FRACRTINMLI=DY(1)OK([=1)eTWOP]

2048 IF(IGM ERe1IFPRACRT (N ML YaDY{ )

2059 214 FRACTR(N MI=TaU(1)

2070 R FRACRTIN MDY (1) eX{1)eTHOPI

2071 [FLIGHERs LIFRACRTIN M) aDY )

2072 215 CONTIHUE .

2073 < eses[F BOTH POINTS ARE ON THE SaME AXIS. SKIP OUT

2074 TFITY1+TY2s EaDe)GU TN 33

2075 IFITX}+TX2 oLEs Oe) GO TO 33

2076 -C

2077 ITXtL = [NTITXY)

2078 ITYL = [HTOTY )

2079 1TX2 & INTITX?2)

2080 1TY2 = INT(TY2)

2n8) ITXB=1TX]

2082 1vyBmiTYL

2n8) C e%e [F BOTH PUINTS ARE OUTSipE THE ACTIVE GRID,» SKIP OUTe
2084 [FC {TX oGToaF L 0ATI 1) eORTY1oGToFLOATIIZ)) oAND(TX24GTeFLOAT (L],
2nss 1 sORLTY2+GT.FLNDAT(12)) } GO TO 33

2186 C e®s 1F ROTH POINTS ARE IN THE SAWE CcELL., SKIP OUT,
2087 23 IFUITXLeEQeITH2 «AND, ITYL4EQeITY2) GO TO 33

2088 117X} . .

2089 FFLITX)«LToITYX2Y =21+

2090 JE1TYL

2091 CONFLITY LLTeITY2) J=ge]

2092 . RTX=FLNOAT ()

2193 TPYSFLNATIY) .

2094 ¢ ese ¥ CELL NDIMENSIONS ARE c0HSTANT, CaN USE CELL uUNITS To
209S C COMPYTE SLOPE = OTHERWISE» MUST CONVERT TRACER
2098 - C CONRDINATES TO CMs UNITS,

2097 IFTIVARDA+ERQN «AND, IVARDYSEQ.0) GO TO 2211

2098 C o9 CUAPUTE CHe VALUES QF COOHDINATES

2099 XCMi= X(ITXH) & (TX1=AINT(TX1))enX(ITXB+1)

2140 ACHM2=XCITAZI+(TX2=AINT(TX2) }8DX(]ITA241)

213t YCMI= YOITIR) + (TY Q<A InTITY 1)) anY {1TY+1)

2102 YCH2=Y (ITY2 e (T 2=A1NTITY2) )80 ([Ty2%1)

2103 < ere COMPUTE SLOPE OF LINE THRUUGH THESE Tu0 pOINTS
2104 SLOPE=(YCH2=YrrH1 )/ {XCH2=XxCM1) .

2108 s vae COMOGTE IHTIRSESTINNS WITH CEZLL ROUHPRARIES
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2106
2107
2108
210°9
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
21390
2131
2132
2133
2134
21358
2136
2137
2138
2139
2140
2141

2142
2143
2144
2145
2146
2147
2148
2149
2150
2151

2152
2151
2154
2155
21%6
2187
2168
2159

[alaliel

232

233

235

236

217

7717

239

231

2399

242

RTYaYCM2+SLOPRe(X(l)=XCM2)

TPREXCM2+(Y(J)=YCM2) /SLOPE

IRER] ' ,

NEN }
¢ee CONVERT INTERSECTIONS To CELL UNTTS

IFCLITY14EQelITY2) GO Ta 235 :

DO 234 I=i,1! -

IFLTPX=X(T1)) 232,231,234 !

TRXAFLOATII =1 e TPXaX =l ))ZtX([)mx(l=}))

GO TO 23% :

TPXaFLOAT(I)

"GO0 TN 2385 !

CONTINUE .
NK=234 f
NR=9 :
CALL ERROR

CONTINUE

IFLITX1.EQelTX2) GO TO 239

DO 238 Usiyl2

1FIRTY=Y(J)) 234,237,238
RYY=FLOAT(J-IDOIRTY~Y(J-I))/(Y(J)°Y(J-l)) ,

G0 TO 239 '
RTY=FLOAT(J)

GO0 TO 239

CONTINUVE

NKa2Z23g

NR=9 '

PRINTY 7777 RYY,YEU)  Y(12)2sSLOPE s YeME YCM2,TY1,7Y2
FORMAT (IHl ,BFE16,8)
CALL ERROR

CONTINUE

1=17

NENAS

G0 Y0 2390

f

SLOPE&(TY2-TY 1) /(TX2=r1X1)
RTY2TY24SLOPE#(RTXK=TX2)
TPX=TX2¢(TPY=-FY2)/SLOPE

FRACY=0D,

FRACX=Q, !
IFCITYLLEQel1TY2) GO TO 242 i
IFLETX1.EQel1TX2) GO To 28

¢ee [F POINTS STRADILE BOTH A TOP ANp A RIGHT CELL .
ROUNDARY, PROCESS FIRST THE ONF CLOSEST Ta THE FIRST

TRACER (TX1,TY1)e
DRTZSQRTI(RTX=«TX1)%e2 + (RTY=TY])ey2)
DTIP=SQRT{(TPX«TX1)%e2 + (TPY=TYl)ee2)
IF{DRT+GT«DTP) GO To 28

FRACY=RTY=AINT(RYY) .
JEINT(RTY) : i
IF{FRACYaGTeD,) JaJei i
IFAFRACYSLE«D. oAND,; 1TX1eLTeITX2) g2+
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2160
2161
2162
2161
2164
s 2145
2166

‘ 2167
. 2168

‘ K 2169
’ 2170

[ 2171
2172

2173

2174

2175

2176

2177

21738

2179

2180

2181

- 2182

2183

2184

2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

© 2196

2197

21938

2199

- 2200

2201
2202
2203
2204
| 2205
| 2206
| 2207
r
\

2208

2209
- 2210
" Co2241
2212
‘ 2213

HaNalal

[aXalal

[alal

240

241

25

251

IFCTolLECD «ORs JoLESD 2ORs 1eGToIMuX «sORe JeGTegMaXxy GO To 33
K®{J=))elMAX+1 ] .
MelABSIMFLAGIX))

MBe I AAS(MFLAGIK=IMAX) )=100

ML=lABS(MFLAGIK=]))=]00

‘KR=K+}

HQR'IABSIHFLA GIKR=IMAX))=100"
ese [F CELL ON LEFT OF POINT ﬂA> PREVIOUSLY A PURE ChLLu
CCALL NEAMIX TO SET UP STQRAGE FOR 1T IN MIXED CELL .
ARRAYS, ANND COMPUTE FLUX FOR SUBCYCLES COMPLETED
IF(MeGT,L100) 60 TO 240
MO=M
CALL NEWMIX
evs [F MATERTAL N JUST ENTERED CELL ON LEFY OF POINT
CALL MEYRHO TO ASSIGN A DENSITY TO ITe
MsM=100
IF{RHOINIM) s iZ00e sANDs NeNEWNVOID) CALL MEWRKWO
IFINSEQaNVOIND) RAOINVOIDIMI=L14D
IF({14GE.IMAX) 50 TO 25
MR3TARS(MFLAGIKR)]
eve tF CSLL ON RIGHT OF POINT WAS PREVIOUSLY A PURE CELL
CAaiLlL NEWMIX TO SET UP STQRAGE FOR 1T IN mIXED Cekl
ARRAYS, AMD COMPUTE FLUX FOR SUBCYCLES COMPLETEDs
IF‘M?-uT-IOOI 40 TO 241
MOsMR '
MTaM
1T=1
KYaK
K=KR
1=1+1
CALL NEWMIX
MRaM
=T
K=KT
MEMT

.

e®s |F MATERIAL N JUST ENTERED CELL ON HIGHT OF POINT»
ASSIGN TO 1T THE SAME DENSITY AS THAT ASqIGNED TO
CELLL ON LEFT, .
MRaMR=-10N
IF(RHO(NSMR ) «LE«Ds) RHOIN, MR)-RHO(N.M)
eee COMPUTE FRACTIONAL AREA FOR RADIAL TRkNSPORT oF
MATERIAL Ne
IF(ITXLsLTelTX2) GO TO 26
e0s FHTERING CELL K = LEAVING CELL KR
WS a (RTY=FLAATIJ=1) 1Y (J)sXt])eTuWOH!
IF{IGHeEQ L) ¥SI(RTY=FLOAT(JS=1) )oY (I}

e9s PIFSET FRACTIONAL AREAS OF CELL K WH!CH vE ARE ENTERING

WSAzDY(J)eX(YaTy 0P

IFLIGHsEQe LY ISARDTY L)

IFIFRACRTIN, M) oL Te%WSA oANDs FRACRT(NsM)+UWS oGTe WSAY GO TQ 253
IF(MRGLT D oitile JebRatdr 50 10 25

IFIFRACTP (N, MR) ¢6Te0e «alne FRACTP(N,Mis) el TeTAUCI)) 60 TO 255
FRACTP{N,HBY = TaU(ll)

IFIMLLTeD NP, TeL0e1) gU TO- 252
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S 2214 WSA m DY(Jglex{f=tileyyopy
2215 [FOIGMERW ) iSAROY ()

2216 IFIFRACRTIH,MIL)eGTeDs oANDe FRACRT(N)ML)sLTeWSA) GO YO 25&

2217 FRACRTIN,'ILL) = ¥SaA : . .

2218 252 LFUFRACTPUN,AY ,Ts0, +ANDs FRACTPIN,M}sLT,TAU(1)}) Go TO 255
2219 FRACTP (NI =TAN(IL) ’

2220 - - 255 WS4 = 0v{(JleX(l)eTHOP? ,

2221t IFLIGMeERG L) NSARDY (y)

2222 C ses  RESET FRACTIONAL AREAS OF CELL KR VIHICH YE AKRE LEAV!nG
2223 LFLFRACRT (N, M) a6 Tally sANDe FRACRT (M M) +WS sLTeWSA) GO TO 256
2224 253 1F (VS GEs YSANRTVEN,MAXIGO TO 2564

2225 FFIFRACTPIN iHRP) e sTeDs sANDs FRACTPINIMR) eLToTAU(I+])) 6O TO 296
2228 FRACTPIN,MR)=n,. ) B

2227. WSA 3 DYCJ)ealTs1)eTVOP]

2228 IF{1GMeEQ . L) vSARDY g . )

2229 IF{FRACRTIN,MR)«Ta0s eANDo FRACRY(N.MR)-LT}WSA) GO YO 256

2230 : FRACRT(N,MR) = O,

2231 IFIHBRWLT0 «nRe JegRel) GO TO 256

2232 TFUFRACTRP (U "MAR)I «GTeDs s ANDe FRACTPIN, MBR).LT T.U(l¢l)) GO TO 25,4
2233 FRACTP(M,ItOR) = Co '

2234 756 1TX1=1Tx1-1

2235 G0 TO0 27%

2236 [ s*e LMTLHING cELL KR = LEAVING CELL K

2237 26 VS = (FLOAT({J)=RTY)epyY{(J)eX({I)eTWQP]

2238 - IFOIGHOEN I WSa{FLOATLII=RTY Y SDY ()

22239 [« PRFSET FRACTIUNAL AREAS OF CELL KR

2240 IF{1eGF,11AX) D TO 245

2241 WSA:OY(J!CX(X)!TWOP]

2242 ) IF{IAMeEU I ISASY L §) . _
2243 IFCFRACRT (N M) o LToWSA 2ANDG FRACRT (M, M) +WS ,GT, WSAy GO TO 263
224%4% IF(FRACTP (N MR)+GTe0Ds sANDS FPACTP(N.“R)~LT;TAU¢I¢I)) GO TO 265
2245 FRACTPINWMRY = Taul1e1) ' -

2246 ESA = OY(JleX(T+11"TharY

2247 IF{IGHeET 1 )WSASDY ()

2248 IF(FRACRT(N,i12) e6TeDs eANDS FRACRT(NyMK)eLTeWSA) GO TO 265

2249 FRACRTIINIMR) = w5A :

2250 [FLNBReLT 0 «nive JsEQal} gu TO 268

225t TFLFRACTPIN MER) 6T 400 «ANDS FRACTP(N.NHR).LY TaAV{I«1)) GO YO 265
2252 FRACTPIN )HBR}) B TAU(]+1}

2253 C s¢e PESET FRACTIONAL AREAS OF CELL K "WHICH WE ARE LEAVING
2254 245 ¢Sa = OY(JD-K(X)‘ThﬁP(

2255 IFUIGHeE e LY uGASLY L g) ,

2256 IF(FRACRT (W, un.ut.o. eANDs FRACRTINGH)*WS LT, #SA) GO TO 27
2257 lF(INT(TX(N,NYAKIS))*lcEQ-I-AND.J-EQ.l) G0 Y0 27

2258 263 IF1ARGLT D) o9%. Jebgel) 60 TO 286 S

2259 JFAFRACT® U MBI aGTafls s AND FRACTPIN,MB) «LTeTAUL1Y) 6D TO 27
2260 FRACTP(N,1BY s (. '

2261 266 vSA = DYLJIeXI]=1)* THOPI

2262 IFCIGMOEN WL ) 9SA=LY L g .

2283 FFOLUTOTY (U, MXA0IS) )+ aE Qe JeANDL14gRs1) G0 10 27

2284 TF(HLelTed 07 Tabnetl) G YO 267

L2245 TF(FRACRT (N ML) etTaNs sptiDe FRAC&T(H.*L)-LTnhSA) G0 T0 27

2264 FRACRT(N,ML) = 2,

22K 2T IV e RACTY [P, a0 T e, el rwﬂcrw(u.ml.Lr.rkurl)) e YU 27

v
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2248

2269

2271

- 2271
.t 2272
2273

2274

e 2275
o 2276
22717

2274

2279

2280

2281

2282

2233

2284

228%

2284

2287

2284

2239

2290

2291

2292

2293

2294

2295

2294

2237

2293

2299

2300

2301

2302

2303

2304

2305

2306

2347

23nA

2309

2319

2311

2312

2313

2314

2315

2316

. 2317
< 2318
2319

2320

. 2321

27

275

[aXal

(o alalNal

[a o]

[aMala)

28

2890

FRACTP(N,M)aD,
ITXI=ITX1¢} '

e%e UPNATE FRACRT(N,M)
FRACRT(NsM) = FRACRT(N,M)+4S
WSA = DY{J)ed(l)eTWNP]
IF{IGMaER L1 )NSARDY ()
IF(FRACRT(N M} oGTeWSA) FRACRT(N MInFRACRTIN,M)=wS52

eve AFTER INCREMENTING [TX1, GO BACK TO 23 ¥n SEE IF

MORE CELL ROUNDARIES BETWEEN THESE TwO TRACERS
NEED 10 BE PROCESSED,
G0 TO 23

. e%e |F THFSE TWQ PTS STRADDILE A TOP BOUNDARY,
FIto INTERCEPT AND CALCULATE A FRACTIONAL AREA {FRACT)

FRACX=TPX=AINT(TPX)
[3INT(TPX)
IF(FRACX+5Tade} I=le}
[FIFRACXeLESsTs o«AnND, [TY1eGTalTYZ) [mle]
IF(lelLEeQ sOR, -).LE.O 2o0ORe 1uoGBTaIMAX «ORe J.GTQJ"AX) G0 T0 M)
Kui{J=l)el4AX+]+1
M3JARSIMFLAGIK))
MBsJARS(MFLAGIK=IMAX) 11920
ML=l ABS(MFLAG(IX=1)}1=173
KA=K+[MAX
MLA=|ABS!4;LA-(KA-I))-190
sve [F CELL AELOW POINT WAS PREVIOUSLY A PURE CELL,
CALL NEGMIX TO SET UP STORAGE FOR 17T 1IN MIXED CELL
ARRAYS, a4D COMPUTE FLux FOR SUBCYCLES COMPLETEDS
IF(MeGT4 130260 TO 230
MO
CALL NEWNIX
ses [F MATERIAL N JUST ENTERED CELL BELOW POINT:
CALL NEWNRWO TO ASS!GN A DENSITY T0 1T
Meq=100 ) )
[FIRHOINIM) ebLFeDe osANDese NoNESNVOID) CALL NEWRHO
TFINSEQNVOID) RHOINVOID MIZ1 o0
IF{JeGE«JMAX)Y GO TO 27
MASTARSIMFLAG(KA))
eees [F CELL ARAVE POINT WAS PHEVIOUSLY A PURF CELL .,
CALL HENNIX TO SET UP STORAGE FOR IT UM MIXED CELL
ARRAYS, AND COMPUTE FLUX FOR SUACYCLES COMPLETLD-
1F{MA,GT«100) GO TO 28]
M03MA
MTaM
JT=d
KTaK

. K3KA

J3Jd+
CALL NEwMIX

MAamM

M=MT
Xx=xT
J=J7
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2322
2321
2324
2325
2326
| 2327
2328
2327
23139
| 2331
| 2332
! 2331
2334
2335
2336
2337
2333
2339
21490
2341
2342
23413
1 2344
| 23495
2344
2347
2348

2350

| 2351
\ 2362
! 2153
| 2354
2155

| 2156
23157

\ 2358
| 21389
‘ 2362
| 2161
| ' 2162
‘ 2363
2364

| 2345
| 2344
2347

I 234AR
! 23489
‘ 2370
2371

2372

2173

2374

i . 2375

2349

[al e}

281

29

292

293

294

2941

799

295

ses [F MATERTAL N JUST ENYERED CELL AROVF POINT,
A3SIGid TO IT THE SAME OCNSITY aS THAT ASS]1GNED TO
CELL NELOW,.
MAZMA=-100
IFIRHOINIMAY o 1meBe) RHO(IN AA)SRHO (1)
ee¢s 15 AATERIAL ON RIGHT OR LEFT oF IMYERCFPT
I¥SX=INT(TPX)
WSXaX{IA3X) & DXCINSX+1) eFRACK
IFOITYI,LTe1TY2) GO T0O 29%
s®e ENTER(NG CELL K = LEAVIANG CELL KA
WSa(lx{])ee2 = WSxee2)1eP(NY
IFLIGHMEa 1) IS2X (1) =¥SK
ees PRESET FRACTIONAL AREAS OF CELL K uHxCH wE ARE ENTERIAG
IFIFRACTPUINGMIaLToTAUCL) «ANDs FRACTP(N,M)4WS ,6T.TAULL))GO YO 293
ASAaDY(J)eX([)eTwu?y
IFLIGALEQe ) ¥SASDY ()
TF{FRACRTIN, M) sGTeDs 2ANDe FRACRT{N,M)sLT+WSK) GO Fo 293
) { ‘

[

FRACRT{N,MI=AS
IF{MBaLTed «QRe JeEQel) GO J0 292
IF(FRACTPIN,MRI.3TeNe «ANDe FRACTIP(N,MBYWLT, TAU(I)) G0 To 293
FRACTP (N, MB) = TAJ(L)
IF(MLWLTede o0Rs [eEDL4) GO TO 293
WSAIDY( ) *4(1-1)eTH0P]
IFLIGHMeEQeal ) WSA=OY (J)
IFIFRACRT (N, ML) «3Te0e «ANDs FRACRT (N, ML) «LT«WSA)Y GO TO 293
FRACRTIN ML) =WSA

*%e RESET FRACTIONAL AREAS OF CELL KA WHICH WE AR: LEAVING
IF(FRACTP (N, M) eGTaDo oANDe FRACTP(N,M)+#S LT, TAU(I1)} GO TO 299
IF(JeEQJMAXIGN T 299 ) ‘ :
IFOINTITY AN AXAXT3) J2EQeJoANDL L «ERWL) GO TO 299
IFIMLAGLT D «2%e 1eEQLL) G0 TO 294
NSAZDY sl dex(I=1)oTNnP]
IF(IGMIEQR L IWSASOY (Je]) .
IFLFRACRTIN,MLA)Y«GT40s oANDS FRACRT(N MLA}+LToWSA) G0 TO 299
FRACRT(N,4LAY =D,
TFLFRACTA (N ,MA)oTeDe «ANDs FRACTP{N¢MA)JLToTAU(I)) GO TO 299
FRACTP (N MAYaNO, '
NSAEDY{J+l)exX ()T (0P
FFUIGMeERe 1) ISA=DY ([ J+ 1) ’
TF{FRACRT (N, MA)eTate eANDe FRACRT({NMA)+LTWSA) GO TO 299
FRACRT(N,i14)=0, : '
ITY =1TY1~1 ;
50 Yo 3}

sos CHTERING CELL KA = LEAVING CELL K
(S5a3(HSXee2 = X{f=t)ee2)eplDY ;
IF{IGMeEQe b IUS=HSK=X{]~1) '

PRESET FRACTIONAL AREAS OF CELL KA

IF(JeGELJHAX) GO TO 297
IF(FRACTPIN M) oL TeTAU(TI) oANDe FRAcTP(N.M|¢wS}.dt.r.u(l))ﬁo To 247
TFIMLASLTSD onRy lefQel) GO TO 294
AVA=DT g+ ) v A (1 =1 12T~0P]
Ei1Grebdel )0 ISAZNY (Ul ) ‘
IFLFRACRTUNVMUAIaGTe0s oAllDe FRACRT(N MLAYSLTLHWSA) o T0 297
FRACRT (tyyetl e b= vy !

i

i
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2376
23177
2378
2379
23A0
2381
2382
2383
23R4
2385
2384
2387
2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
2398
2399
2400
2401
2402
2401
2404
2405
24Gé
2407
240C8
2409
2410
2411
2412
2412
2414
2415
2416
2417
2418
2419
2420
2421

L2422

2423
2424

2425

2426
2427
2428
2429

2986 IF(FRACTPIN,MA)I+GTo0y +ANDs FRACTPIN,MAYLT,TAVU(1)) GO TO 297
FRACTPIN MAY®RTAULL) . .
WSAsDY{(g*l)eX{1)eTHOP]
IFUIGHLEde 1) USARDY L J+1)
IF(FRACRTIN,MAYa6GTo0e oANDe FRACRT(NIMA)sLT2WSA) GO TO 297
FRACRT(N+MA)} = o

see RESET FRACTIONAL AREAS OF CELL K WHICH we ARE LEAVING
IF(FRACTPIN,M)+GTo0, +ANDe FRACTP(N,M)+WS LTy TAU(I)) GO TO 30
IFLWS.GE-TAU(1)) 6U TO 30
WSASDY (g)sX(1)*TwOP]
1IF(IGHEUs I )USABDY ()
IFIFRACRTIN,M)eGTeDa o¢ANDs FRACRT(HM)oLT,WSA) GO To 30

297

298

-30

!

a2

33

342

44

FRACRTI(NM)

w0

WSA

FFCINTOTX M, MYAXIS) )2l oEGeloAND JWERQel) GO TO 30

IF{MB.LT0

IF{ML,LT0

WOP

2 OR o

= 0.

JeEQel) GO TO 298

IF(FRACTP(N,MR)YGTeD. +ANDs FRACTP(NIMB)«LToTaUI1)} GO TO 230
FRACTP(NIMB) :

1eEQe1) GO TO 30

WSAsDY (JleX(l=1)eTWOP]

(FUIGMWEQe I )KSAEDY (S} .
IFOFRACRTIN,MLYe;TeDe osANDs FRACRT(NsML)oLT+WSA) GO TO 30
FRACRY(NsHL)=D>»

ITYI=sTYl+l

wos UPDPATE FRACTPIM M)
FRACTPIMIMIRFRACTP N )} +NS
IFAFRACTPIN M) e GTaTAUCIDIFRACTPUIN , MIRFRACTP(N,M)=TAUL(])

COMT INUE

(XA
GO 70 23
et

CONTINUE

eve

IF(TX24LED,
IF(TY2.LE-Q,

GO 10 35

AFTER INCREMENTING ITY], GO BACK TO 23 YO SEE IF

MORE
NEEFD

COME
REEN

RESFE
[«L.UN }

JEINT(TY2)+)
IFLJsEQL,INT(TYI)+1) GO TO 35

IF{JeGTo12]}

(]l

ks{Jm]YelHAX+2
ME L ABSIMFLAGIK) ) =1CD
IFIFRACTPIN,E ) «LToTAUCE)) GO TD 35
FRACTP(N'MI=C,
WSA=DY (e X (1 )STROP]
IFLIGM.EGe1)SAEDY L)
[FIFRACRT (N M)oLToSAIGO TO 35
FRACRY(NMI=C.

¢0 70 35

12T (TX2)+)

IF(1eGT, 01}
Kelel

(a4

CELL BOUNDARIES BETWEEN THESE TWO TRACERS
TO RE PROCESSED.

'HERE WHEN ALL BOUNDARIES BETWEEN ThO POINTS HAVE

PROCESSED OR WHEN TwO POINTS ARE IN THE SAME cEL, .

T FRACTYIONAL AREAS OF CELL K HERE IF WE LEAVE IT
H AXISe

VAMDY TX24LTeTX1) GO TO 342
eANLs TY2.LTeTYL) GO TO 344

To 35

10 3%
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2430

2431
24232
2411]
24234
24235
2436
24137
2438
2439
2440
2441
2442
2443
2444
©2448
2446
2447
2448
2449
2450
2481
2452
2453
2494
2485
2456
24587
2458
-2459
2460
24¢1
2462
2461
2464
24465
rLrY
2467
2468
2469
2420
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
248}
2462
24k3

HeTARS(MFLAGIK) ) =100
HL®JAPSI{MFLAGIK=1))+100
IFEMLeLT«0 oORe [+EQet} GO TO 34&
RWSASDY(gleX{lwl)eTWHOP]
IFUIGMLEG L INSARDY ()
IFLFRACRTUIN,HL 4LToWSA)GE TO 35
FRACRY (M HL)=C, , i

346 IF(FRACTPIN,F)oLTeTAU{L})) 6O TO 3§
FRACTP(NsMI=2C,

ps

P
Y

60 Y0 3% ]
c £
< o )
C ¢se REINITIALIZE FOR NEXT SUBPAcKAGE. i
34 N2=M24) i
T3 TX(N,M2) C
- TYds TY(NM2)
C . I
C ®ss [NCREMEMT THE TRACER [INDICESS {
a5 +ieM2 : .
MZ2=M2e
C s¢s L OOP BACK TO GEGINNINGe
IF{M2.LE«NN) GO TO 200
C
(4 ¢*e |F WE FALL THROUGH TO THIS pOINT, 1T MEANS ThaT THE LasT

c . SUBPACKAGE OF THE NTH PACKAGE DID NOT MAKE A COMPLETE (00e,
URITE (64,910C) N
9100 FORMAT (6Bn0eeese INFACE DETECTED AN INCOMPLETE SUBPACKAGE OF MATE
eRIAL PACKAGE ,13/31HQ CHECK REMAINING PACKAGESS)
PRINT 9302,M1 M2 NN TXE TYL , TX2,TY2,TX3,TY3
9102 FOknAr(1UH0M|.M2.~N=.316/25N0Tx1 Tvx.sz.Tvz.Txa.TV3..
» 3LIXVIP2EL1748))
T OCALL EXIT , ‘
C ese END OF LOOP oM MATERTALS (M) :
36 CONTINUE

IF{INTEReNEST) GO TO 362
DO 361 K=2,KkFAX
MESMFLAG(K)
IF(MeLT.100) 60 TO 261
MEM=~] 00 )
JEIK=2)/IMAX+]
I12(K=])=1MAXO(U=]) .
WSEDY(J)eX{1)eTWOP !
IFtIGM.EGel IVWS=0Y(J) .
WRITE(&,1666) l.J.qu(l).WS.(FRACYP(N.H'.FRACRT(N.M).N‘!.NVD!D)

|666 FORMAT(19H 14JaTAUWXDY2PL, = 1216 ,1P2E20+8/710X 410K FRACTP.le;
1 10K FRACRT/(1P2E20e8))

361 CONTINUE

362 COMTINUVE . ’

s*e MAKF FLAGS +GTe 100 NEGATIVES, THEN. MAKE POSITIVE

C

C FLAGS OF CFLLS WITH AN IMTERCEPT ON ONE OF 1T%

C BOUNDARIES. THUS AFTER THIS LOOP, & CELL WITH "
C A PEGATIVE FLAG NO LONGER IS CUT BY AN INTEKRFACE D
¢

AND HAS pPECONE PURE. 1TS FLAG WI(L: MOT BE REDEFINED
° 1
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fw

2484 C ULTIL THE END OF PH2.

2485 C

2486 DO 382 t=1,411

2487 DO 3B U=1,12

2488 ' Ks(y=jlelMayel+]

2489 M=l ARS(MFLAG(¥ )}

2490 IFtMeL T 100) €O TO 238

2491 MFLAGIK)E=HM

2492 MBe lARS(MFLAGIKk=[MAY)}) =100

24913 ML=lAAS(MFLAG(K=~1)]1~]00

2494 M=M=~} (00

2495 C

24946 DO 37 N=],NVOID

2497 . TF(MeNE«NYOID «ANDe XMASS{NiM)esLEene,) GO TQ 37
2498 WSARFRACTP(hgM) -

2497 WSYsTaU(T) :

2%00N JFUwSAeGTe0a sANDe 3SAsLToWSY) GO TO 378

2501 WSHFRACRTIN, M)

2502 WNSX=DY(gleX{])eTHOPY

2503 IFLIGMeEQa1)WSXBDY ()

2504 [FuSEeGTe0s +ANDs #SALT.HSX) GO TO 378

2505 IFIMB,LTeN LURe JsEOLL1)} GU TO 377 :

2505 : X¥SAzFRACTPIN, MO

2507 IF(9SA«GTe0s «ANDs WSAeLTL%SY) GO TO 378

2508 377 IF(HLLT«D «0Re [eERLY) GO TO 37

2509 WSY=FRACRT N, L)

2510 WSAADY L YIeX(1=1)eTWinpy

2511 IFLIGMAEQel }ASXaDY(J) |

2512 IF{wSB+GTs04 «ANDe 4SHET«¥SX) GO TO 378

25113 37 CONTINUE

2514 GG To 38

2515 178 MFLAGIK)=MN+1020

2516 A8 CONTINUE

2517 a82 CONTINUE

2518 IFCINTEREQ4D) GO TO 380

2519 ARITE(6,678)
12521 ‘ DO 1384 JalegMax

2521 NBe(J=l)olrMaxX+2

2322 NEENBe IMAXK=]

2523 ARITE(6467%) (MFLAGIK) ¢K=aNBWNE)

2524 A3A4 CONTINUE :

2525 : 678 FORMAT{]2H MFLAG AflRAY/)

2526 e 479 FORMAT(32(%)

2527 3RO CONTIHUE

2528 4 - ese | NNK FOR CELLS THAT wiL; BE MIXED ON NEXT CYCLE
2529 C (PASITIVE FLAGS), BUT SAQULD BE EVACUATYED NF OnNE OR
2539 C MORE MATERIALSe. THE DENSITY OF MATERTALS TO BE
2511 C FYACUATEN WILL HBE SET TO ZERD,

2532 DO 390 I=1,1t

2532 00 139 J=1,12

2534 K={Jel)e [0 Xeyr+]

2515 M=MFLAG(K] .
2534 d evs IF FLAG 1S NEGATIVE, EVACIATION FLAGS SET IN ANUTHER
2537 C Laap, - )
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25218 IF{MelLT4139) GO TO 39
2539 MaM=-100

2549 MB=lABSIMFLAGIK=-1MAX)) =120 : !
2§%) ML3TABS{NFLAG(IK=1))1=100
‘ 2542 DO 385 N=i HMAT
2543 IFEXAMASSINGM)JLE.Ds) GN TO 385
| 2544 WSAZFRACTP (N, M)
2545 WSYaTAU(T)
| 2544 IF(#SA.GTeds +ANDe WSALTeWSY) GO 1o 385
2547 WSBaFRACRT (N ) '
\ 2548 WSXaDY () eX(1)*TWOP] ’ .
‘ 2549 IF{IGMeERe 1) WSXaDY( Y)
2557 1F{%SA.GT 0« +ANDe ¥SBeLTeWSX) GO TO 335
2551 IF{MBeLTeD «0DRe JeFEQet) GO TO 381 ’
2582 WSAaFRACTP (N 4 M3) ' : ;
2553 IFESSAeGTeds oANDe WSAGLT.WSY) GO TO 2385 ‘
2554 381 IF(MLsLT4D «ORe [+EQel) GO TO 383 -
2555 USASFRACRTIN 4L
2556 ESX=DY(g)eX(l=1)eTaQP]
2557 IF(IGMEd¢1)WSX3DY L)
2558 1F{4SBaGTe0s oANDe WSReLTWSX) GO ro 385
2559 383 RHO(N,M)=D. ‘
2560 385 CONTINUE
2561 39 COKTINUE
2562 - 390 CONTINUE
2563 4 ‘ . Co
2564 4 see REDEFINE FRACTP AND FRACRT FOR CELLS THAT ARE
2565 C NO LONGER MIXED (FLAG NEGATIVE) aUT wiLL STILL
2566 € BE PROCESSED AS MIXED CELLS UNTIL THg END QF PH2.
2567 c '
2568 - DO 480 1=21,1}
| 2569 DO 48 J=l,12 : :
| 2579 Kx(Jo])olnAXs1+] . oo ‘
2571 C #¢¢ IF CELL HAS NEGATIVE FLAG IT LOST alLL INTERFACES
2572 C CDURING THI3 SUBCYCLE (
+ 2873 MN=9 '
2574 NMs0
2575 CAFUMFLAG(K )Y e GgFr<«d) GO TQO 48
2575 MASIABS (MFLAG(K+IMAX))
2577 MRa [ARS(MFLAG(K+1))
2578 MB=1ARS(MFLAGIR=14A%))
2577 . ML= JABS(AFLAGIK=11}) ‘ . '
2580 € e%e CELL NILL NE PURE OF Sa4E MATERIAL AS ONf OF ITS PURE
2581 C MEIG4I0RS OR ONE OF |TS MTXED NEIGHHORS ON THE
2582 C LEFT OR BELJwe _ ;
2583 ) IFOTeEReIHAX 4AND S JeEQWJIMAL) GO TO 4115
2584 IFIMAGGTo10N (DR, JeEReJAAX) GO TN 410
2535 NM=4a :
2584 G0 YO 415 ;
25a7 410 IF(MR,GTe100 oNRs [4EQR«IMAK) GD TO 411 .
2393 ’ tMsMR
25a9 GO TO 415 .
25940 . 411 IF{leFEQel esaANDe JelRel) GO TO 415

2591 4115 IF(MBaGTelON +0Re JeEQel) GO0 TO 41




2592
2591
2594

2595

2594
2597
2598
2599
2400
24601
2602
2603
2404
24605
26064
2507
2403
2509
2510

2611

26t 2
2411

‘2414

2415
2616
2417
2518
2619
2620
24621
2622
2623
2424
2625
2626
2627

‘2428

2629
25630
2431
26432
26131
24634

2635

2436
2637
2638
2639
2640
2641
2642
2h43

2404

2645

Y NON D

412
41}
414
4140

4143

4144
41496

4148
415

42

431

44
uh

44
480

 NM=MB

GO TO 415

IFIMLGTe 100 +ORe 14€Qel) GO TO 413
LELIR

GO TO 419

IFLJeEQsL) GO TO 414

MN3MB«]100

GO TO #4143

IF{LeEQeL) GN TO $140
MNaML«100

GO TO 4143
WRITE(S,250) 144

CALL EXIT

DO 4146 sl 4HVOlD

IF(JeEQel) GO TO 414y
IF(FRACTP (i, itN) eGTe0¢) GO TO 4148
GO TO 4146

IF(FRACRT(M,MH) eGTeDs} GO TO 4148
CONTINUE '

WRITE(S,9A0) 14

CALL Ex1IT

NM=aHN

[F(NM;EQBCD Hrz=hvVOoLlD
M= IARSIMFLAG(K) )=}100
MBeMBe= N0

MLasHL =100

DO 44 N=),NVNID
IFINeNESNM) Gn TO 44
FRACTP(N M) = TAU(L)
FRACRTINM) = DY({J)aX(])sTHOPT"
IFLIGH EN« L IFRACRTIN,MIsDIY (J)
IFIMBLT] «sORe JaEQel) GO YO 431
FRACTPIN MB)sTALLL) o
1FIMLGLTeD «0Re [sEQ,1) o0 TO 44
FRACRT (N ML)BNY (JleX{]w])eTEOP]
IF(IGHUENL))FRACRTIN ML y=DY{J)} -
GO TO 46
RHO{N ,M)=0e
COMTIHWUE

e»a ENP OF LOOP OM K FOR €¢ LS WITH HEGATIVE FLAG
COMNT INVE - s .
CONT IHUE
IFILJeGTs1) GO TO 49

e%s [F THIS 1S FIKRST SUBCYCLE OF INFACE, COMPUTE
FLUXES GF MATFRIAL Tu RE EVACUATED USING FLUX
TEKKS FROM LAST CYCLE. - INITIALIZE FLUX TERMS
0F GTHER MATERIALS. : .

DU 4850 I=1,1) '
DO 48a g=1.12

51




2646
2647
2648
24649
2650
2651
2652
2453
2654
26%5
2658
2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667

‘2668

2669
2670
2671
2672
2673
2674
25675
24676
2677
2478
2679
2680
2681
2482
2683
2684
2685

2686

2687

2488 .

2689
2690
2691
2652
2693
2694
2695
2696
2697
2698

2699

Ke(Jewt1olHAX+Te] - <
HElABS(MFLAG(K)) =100

IFtMWLT U) GO TO 488 : .
MB=0 '

IF{JeGTel) MBaMFLAGIK=1MAX)=]100
MLaMFLAG(K=1)=100 - v f

DO 486 N=1,NNAT ,
IF{RHO(NIM)oGTo0s oORs XMASSINyM),;FeDe) GO TO 486
TFLUX=0. _ ‘ ; -
FReO. - e o

FT=0,

- FL=0. - . O ST L .

FB=0, .
DIFFsXMASS (R M)

MR=1ABS (MFLAGIK+1)) - : - e
IFISANMPINSMI o LEsDOe 40Rs (HMRaLT210O0 «ANDs JoLTefMAX)) GO To 482
FReSAMMP I, M) - e o . i o - o
TFLUXETFLUX+FP
XMASS(N,HI==DIFF » S

482 MA=IABS (MFLAG(K+1HAX)) . b .
IF(SANPYIN M) oLEsUe oORe (MAoLTo100 ¢ANDe JoLTegMAX)) GO TO 483
FTeSAMPY (MNyM) . . . . . 1 oo :
TFLUX=TFLUX#FT i
XMASS(N,H)==DIFF :

483 IFUL.EQsl +O0R, KLJLT.0 »0ORS RHO(N.ML).LE'O-‘nOR.
1 SAMMPIN,ML)+GE+Cs) GO TO 484 .
FLE=SAMMP (N, ML} S N
TFLUX=TFLUX+F(

XHASS(N MLI==ABS (XMASSI{NyML)}): : - E R C -

484 IFUUGEQel «NRy MBeLESD oORe RHO(N,ME)«LEsC, 4OR,
| SAMPY{H MBI eGEeDys) GO TO 488 !
FBE=SAMPY (N,yMp) .
TFLUX=TFLUX+FR
AMASSIN,MB)==aBS(A