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ADDENDUM TO REPORT ON THE
OIL-RPM COMPUTER CODE

This addendum describes a number of improvements to the version of
OIL-RPM documen’.ed in GAMD-8497. In EDIT and MAP the changes represent
primarily a streamlining of the program. The small change to CDT ensures
stability in a more rational manner. The requirements for enlarging the
grid are also described, and a flow chart of the equation of state sub-
routine (ES) is included. |
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REVISED VERSIONS OF CDT, EDIT AND MAP

The improved version of CDT computes the time step using the speed
|u| + ¢ of a sound wave relative to the grid, where u denotes the maxi-
mum of the radial and axial velocities., This allows the user to set the
stability fraction (STAB) to .6, or perhaps larger, and retains stability;
where in the earlier version it was recommended that STAB be set .to .k,
This v2rsion of CDT can be dircctly substituted for the one listed pre-
viously.

'However, to use the improved versions of EDIT and MAP the following
statements must be added to subroutine INPUT after statement #50:
FRSTD = lo
s IF(KUNIT.LE,0) KUNIT = 7
IF (MSYMBL.LE.O) MSYMBL = 26

The prominent features of the new EDIT routine are:

(1) It prints the angular distributions of the mass, momenta,
and energy.

(2) It uses a variable (KUNIT) instead of a constant to specify
the unit number of the dump tape. (The user can start a
second dump tape by setting KUNIT = 9 in the restart deck.
The program wili read from unit 7 but will write out on
unit 9.) |

(3) An end of file mark is written at the end of each restart
dunp. (The next dump writes over this end of file mark,)

(4) The general flow and organization of EDITleve been simplified
. making the routine easier to modify.

The new MAP routine is more efficiently coded, and uses only one
variable, MSYMBL, to determine the degree of resolution for all the maps.
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SUBROUTINE COT

-~

DIMENSION AMX(2502),AIX(2502)0U(2502) »V(2502) ,P(2502)

1 X(52) » XX (54) 'TAU(S2) »JPM(S52)

2 Y(102) oYY(104) FLEFT(102), YAMC(102)» SIGC(102)»

3 GAMC(102)»

4 PK(35) 2(150) ’

S XP(26051) » YP(26+51)» '

6 PL(204) ,UL(204) +PR(204)

7 RSN(52) RST(52)» :

8 CMXP(5) »CMYP(5) +IJ(5) rJK(5) ’

9 DX (52) oDDX(54) »DY(102) ,DDY(104) »

S SNB(52) »STB(52) 1UK(52,3) +VK(32¢3) ¢RHO(5203)
sx% DIMENSIONED ARRAYS '
»*s 2~BLOCK IS SAVED ON TAPE,

COMMON Z

COMMON PK

COMMON YY» XX

COMMON DDXe (9]0) 4

COMMON AMXo» AIX, Ue Ve P

COMMON TAU» JPM

COMMON UL o PL

COMMON XP o YPo CMXp» CMYP

«%x NON=DIMENSIONED VARIABLES

COMMON AID s AMMV  ,AMMY  AMPY »AMUR »AMUT
1AMVT ,DELEB »DELER +DELET ,DELM »DTODX oDXYMINsEAMMP
2E »ERDUMP» 13 o IWS 'J 'K KA
JLL 'MD 'ME o M2T +NERR »NK ¢NPRINT»

4NR 'NRZ 'NULLE oPIDTS ,SIEMIN,SNR o SNT 'STR
SSUM s TESTRH, TWOPI ¢sURR ' WS *WSA 'WSB 'WSC
6WFLAGL ¢+ WFLAGP

sxx THE FOLLOWING EQUIVALENCES MAKE AVAILABLE
X(0)s Y(0)e DX(O)» DY(O)

EQUIVALENCE (XX(2)s X(1))0» (YY(2)y» Y(1))
EQUIVALENCE (DDX(2)» DX(1)), (DDY(2)s DY(1))

«*x SPECIAL EQUIVALENCES FOR PH2 ONLY

EQUIVALENCE (ULoFLEFT)» ‘ (UL(103) 9 YAMC) »
1 (PLoGAMCIPR) o (PL(103)+SI6C)

»¢» SPECIAL EQUIVALENCES FOR PH3 ONLY

EQUIVALENCE (ULeRSN)»

i (PLeRST) (PeUK) »
e (P(157)»VK)» (P(313),SNB)»
3 (P(365),STB)» (P(417) »RHO)

sx% SPECIAL EQUIVALENCES FOR EDIT
'EQUIVALENCE (PR(1)s IJ)e (PR(6)s JK)

s2% 2=STORAGE EQUIVALENCES
EQUIVALENCE (ZC 1)ePROB )0 (2

s AMVR
'EAMPY
'KB ’

oSOLID o
'WFLAGF

2)oCYCLE )
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1(2¢
2(Z(
3(Z(
4(Z(
S(Z¢(
6(2(
7(Z¢
8(Z¢{
9(Z(

3),07 Yo (2¢
7)o ICSTOP) 0 (Z(
11)9oSTKL Dde(2¢
15) oy RHINIT) 0 (Z¢(
19) /N2 Yl 2¢
23) 2 UN23 ) (Z(
27)oCVIS Do (Z(
31)0UN31 ) (Z(
35) e JMAX ) (Z(

EQUIVALENCE

1(2¢
2(Z(

39),80TM ) (Z(
43) s NUMSCA) 0 (Z(

EQUIVALENCE

1(Z(
2(2(
3(Z(
4(Z{
S(Z(
6(Z(
7(2(
8(z(
9(2(

47)011 Yo (2Z(
S51)RHOFIL) 0 (Z(
55) VT Yo (20
59)sUNS9 ) (2Z(
63) e TOPM ") (2Z(
67)PRYBOT) » (Z¢(
71) s REZFCT) 0 (Z¢
79) 1EVAP ) (2Z(
79) o JJ Jet2¢

EQUIVALENCE

1(2¢(
2(Z(
3(2(

83) 2 IVARDX) » (Z(
87) o INTER )0 (2(
91)MC Yo (Z(

EQUIVALENCE

1(Z(
2(2(

95) sREZ Yo (Z(

99) »UN99

&) o NUMSP
8)PIDY )
12) »NUMREZ) »
16)9PROYLI )0
20)'NREZ )
241 DMIN )
28)9STK2 )
32) ' NRC Yo
36) r JMAXA )

40)+BOTMV )
44) o PRLIM )

48)e12 Yo
52) e TARGV ) r
56) 1 N6 )o
60)eN10 )o

64)980TMU )0
68) ' PRYTOP) ¢
72) 2 TARGI )0

76) 1ECK Yo
80) o NMP Yo
84)T Yo
88) e TAYBOT)»
92) ' MR Yo

96) ¢+ NODUMP) »

)0 (Z(100) EVAPM )

3(2(103) sEVAPMV) » (Z(104) vEZPHZ )
4(2(107)» TAXRT )0 (2(108) ¢+ IDNMAP)»
S(2(111)oRHINI )0 (Z(112)sVINI )

6(Z(115)»RHOZ

)o(Z(116)9ESA )o

7(2(119)9oESCAPA) 0 (2(120) 1ESESP )
8(2(123)9ESALPH) v (Z(124)1ESBETA) ¢

9(2(127)05S1

EQUIVALENCE

1(2(131)yPRTIME) v (Z(132)+EOR
€(Z(135) »EMOR
3(Z(139) »STAB) »
4(2(143),STT

)0 (Z(128)05S2 )o

M).

)0 (Z(136) 1 OXF )
(Z(140) »XIENRG) ¢
Yo (Z(144)»DTMIN )

S(2(147) 9 JPROJ )0 (Z(148) 1CNAUT )
«*3 SPECIAL EQUIV FOR ES AND COT
EQUIVALENCE (RHOWsNULLE)

Yo (2

(Z(
(Z(
(Z(
(Z(
(Z(
(Z(
(Z¢(
(2¢

(Z(
(Z(

(Z¢
(Z¢
74
(Z¢
(Z(
(Z(
(Z(
(Z¢
(Z(

(Z¢(
(Z(
(Z(

5) e NFRELP)» (Z¢(

9)eTOPMU ) (2Z(
13)ETH Yo (2¢
17)oUNL17 D)o (2¢(
21)¢AMDM ) (2(
25)9JSTR ) 2¢(
29)STEZ ) (2¢
33) e IMAX D)o (2¢
37)eKMAX ) (2¢

41) s NUMSPT) 0 (21
45) »PRDELT) ¢ (2¢(

49) s IPCYCL) 0 ( 2(
53) N3 Yo (2¢
57) oRTM
61)/N11 o (2¢
65) oSN Yot2Z(
69) o PRXRT ) (2¢(
73)PROJU )0 (2(
T7)eNECYCL) o (2¢
81),Y2 Yo (2¢(

85) r NMPMAX) ¢ ( 2(
89) e TAYTOP) 0 (2
93) 1 M2 Yol 2¢(

o (2¢C.

6) NDUMP7) »

10)¢+RTMU )
14)oUN1G )
18) e XMAX Do
22) 1UVMAX )
26)DTNA o
30) o NC )o
34) 0 IMAXA )o
38) 1 KMAXA )

42)1CL2ERO )
46) »PRFACT)

S0) e TSTOP )
S4) ¢ IVARDY) »
S8)RTMV )
62) 1 GAMMA )
66) s TOPMV )
70) 2+ CYCPH3) »
74) »BBOUND) »
78)011 1
82)9EZPHL1 )

86) 1 PMIN~ )
90) ¢+ IEMAP )
94)sMB )

(Z( 97)oUN97 ) (Z( 98)sUN9B )
(Z(101) eEVAPEN) » (Z2(102) fEVAPMU) »
(Z(105) o SNL Yo (2(106)STL )s.
{Z(109)»IPRMAP) ¢ (2(110) ¢ROEPS )»
(Z(113)oFINAL )0 (Z(114) 0 IVMAP )
(Z(117)+ESEZ )0(2(118)+ESB )o
(Z(121)vESESQ ) (2(122)9ESES )
(Z(125) rESCAPB) » (2(126) 0 IUMAP )

(Z(129)»UMIN )9 (2(130)sSS4 )
(Z(133)0EOT )0 (Z(134)9E0B )
(Z(137)90YF ) » (2(138) +RHOMIN) ¢

(Z(141) o XKENRG) » (Z2(142) ¢ XTENRG)»
(Z(145) s TRNSFC) 0 (2(146)EMOT )
(Z(149)eBBAR )¢ (2(150)0EMOB )

END OF COMMON

*#*%CHECK COURANT CONDITION AND PARTICLE VELOCITY.
**x*RECORD I AND J OF ZONE WHERE DT 1S CONTROLLED.
*#**FIRST CALCULATE PRESSURES FROM EQ. OF ST,
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TRIAL=0. .
SRAT]0=10,%*%x10
*xWSC WILL BE MAXIMUM U OR V
wSC=0,
DO 60 iI=1,11
KsI+l .
DO 60 J=1¢12
RHOWSAMX (K) /(TAU(I) DY (J))
CALL ES
%% IF DENSITY OF CELL K IS LESS THAN RHOMIN» IT*S
VELOCITY OR SOUND SPEED IS NOT USED IN DETERMINING DT,
IF (RHOW.LT<RHOMIN) GO TO 60
IF (ABS‘P(K)).LT PMIN) P(K)=0.
IF (CNAUT. GT 0+) GO TO 20

*+&CALCULATE SOUND SPEED FOR POLYTOPIC GAS WITH
**xGAMMA EQUAL TO ESA+1,
WSDSSQRT(GAMMA*ABS (P (K) ) /RHOW)
GO TO “0

i l

«**CHECK FOR NEGATIVE PRESSURE,
IF (P(K)eGTe0e) GO TO 30
#sx NEGATIVE PRESSURES NOT ALLOWED ALONG GRID BOUNDARY
AND NOT ALLOWED ANYWHERE UNTIL ACTIVE GRID REACHES
JSTRUINPUT PARAMETER FOR TURNING ON STRENGTH
CALCULATIONS),
IF ((IMAXeNEe1eAND eI EQeIMAY) ¢OReJosEQeJMAXOReI2LT+JUSTR) P(K)=0,

*%*PRESSURE IS NEGATIVE OR ZERO
WSDSCNAUT ‘
60 TO 40

*$sPRESSURE IS POSITIVE.
WS-CNAUT+BBARtSGRT(P(K))
WSASSQRT(GAMMA*P (K ) /RHOW)
WSDSAMAX1 (WS WSA)
=xx WSB IS MAXIMUM OF RADIAL AND AXIAL VELOCITY OF CELL Ko
WSB=AMAX1{ABS(U(K) ) »ABS(V(K)))
s¢x WSC STORES MAXIMUM VELOCITY OF CELLS USED TO DETERMINE
DT« PRINTED AS MAXUV.
WSC=AMAX1 (WSCoWSB)
«x%WSD IS SOUND SPECD OF CELL K.
WSSWSD+WSB
IF (WS.L.E.TRIAL) GO TO 50
=% TRIAL STORES MAXIMUM VELOCITY PLUS SOULND SPEED OF
CELL USED TO DETERMINE DTe. '
TRIAL=WS

*%x CMAX IS SOUND SPEED OF CELL CONTROLLING DT.
CMAXIWSD .
IF (WS.LE«.O0.) GO TO 60
DXYMIN=AMINL(DX(I) DY (J))
RATIO=DXYMIN/WS
IF (RATIO«GT.SRATIO) GO TO 60
x¢x [ AND J OF CELL CONTROLLING OT STORED IN N10 AND Nii
FOR PRINTOUT,
N10=]
N1lSy
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#%% SRATIO IS SMALLEST VALUE CALCULATED FOR RATIO.
SRATIO=RATIO

*&xEND OF I J LOOP
K=K+ IMAX
w%% IF TRIAL.LE.Os THERE IS PROBABLY AN ERROR IN THE INPUT
PARAMETERS FOR THE INITIAL VELOCITY,» ENERGY OR ODENSITY
OF THE PACKAGES.
IF (TRIAL.LE.O.) GO TO 180
x#x IF FINAL.EQ.0.USE STAB FOR VALUE OF STABILITY FRACTION
IF FINAL.GT.0,USE A GEOMETRIC\PROGRESSION WITH STAB
AS THE INITIAL VALUE AND FINAL AS THE FINAL VALUE.
IF (FINAL«LT+0.) GO TO 70 ' .
STAB=2.%STAB
STAB=AMIN1(STABeFINAL)
DT=STAB=SRATIO
IF (NC.GT«0) GO TO BO
IF (OTMINeGTe0eosOReOTMIN.LT,0.) GO T0 80
OTMIN = (10.%%2)%DT

w%% IS CONTROL=CELL ISOLATED
KS(N11=1)%IMAX+N10+1
wWS=0,
IF (N10+GTel) WS=AMX(K=1)
IF (N10.LT.IMAX) WSSAMX (K+1)+WS
IF (N11.GTel) WSSAMX(K=IMAX)+WS
IF (N11.LToJMAX) WSSAMX(K+IMAX)+WS
IF (WS.GT+0.,) GO TO 100

*x% ISOLATED» SO DESTROY IT.

WSS (AIX(K)+(U(K) #2244V (K) %%2) %¢5) xAMX (K )
EVAPMZEVAPM+AMX (K)
EVAPENSEVAPEN+WS
ETHSETH=NWS
EVAPMU=EVAPMU+AMX (K ) =U (K )
EVAPMV=EVAPMV+AMX (K) %V (K)

WRITE (60300) N1O/N11
AMX(K)=0,

AIX(K)=0,

P(K)=0,

U(K) =0,

V(K)=0.

wxx RECALCULATE DT,
GO TO 10

s#x INCREMENT TIME AND CYCLE.
TST+DTNA :

IF (T.LT.0.,) GO TO 170
NCSNC+1
CYCLE=NC

sxx RESET NPRINTe NPRINTS1 ON PRINT CYCLES.
NPRINT=0 .

xxx DEFINE VELOCITY AND ENERGY CUTOFFS USED IN MAP AND PH2.
UMIN=TRIAL*ROEPS , ,
SIEMINSUMIN®%2
PMINSRHOZ*CNAUT®=UMIN
IF (PMIN.LT,ROEPS) PMINSUMIN*RHOZ*TRIAL
WRITE (6¢310) N10eN11sToOToDTMINICMAX2UCK) o V(K) oDX(NL10)¢DY(N11) o UM

6



1IN/PMIN
%% AFTER STAU.GE.FINAL CHECK ON SIZE OF DT, DTMIN CAN

c BE DEFINED IN INPUT DECK,

IF (STAB.LT.FINAL) GO TO 106
106 IF (DTLLE.DTMIN) GO TO 160
106 CONTINUE

DTNASDT
C %% TESTRA = ,2*RHOZ
(o THE PRESSURE OF COLD*FREE SURFACE CELLS IS REDUCED BY A
(o FACTOR!:F» WHICH ACCOUNTS FOR THE EFFECT OF FREE SURFACE
(o LOCATION ON THE PRESSURE GRADIENT. F IS THE DENSITY OF
(o
(o

THE LOWEST DENSITY ADJACENT CELL DIVIDED B8Y THE NORMAL
DENSITYsOR F IS TESTRH = WHICHEVER IS SMALLEST
WT=TESTRH -
vo 150 I=1.11
=1+l
00 150 J=1,12 | 1
RHOWSAMX(K) Z (DY (J) *TAU(I)) : x -
WTBSWT
IF (AIX(K) GE.ESESQ) 60 TO 3150
IF (RHOW.LT.SOLID) GO TO 150
IF (1.EQ.IMAX) GO TO 110
WTASAMX(K+1) /7 (DY (J)*TAU(I+1))
IF (WTAJWLTWT) WTB=WTA
110 IF (1.EQel) GO TO 120
WTASAMX(K=1)/7(DY(J)*TAU(I=1))
IF (WTAJLT.WTB) WTB=SwTA
120 IF (J.EQeJMAX) GO TO 130
KASK+IMAX
WTASAMX(KA) 7 (DY (J+1)=TAU(I))
IF (WTASLT.WTB) WTB=WTA
130 IF (JsEQel) GO TO 140
KBSK=IMAX
WTASAMX(KB) /7 (DY (J=1)%xTAU(I))
IF (WTASLT.WTB) WTB=WTA
140 IF (WTBeLTeWT) P(K)=P(K)*WT3/RHOZ
150 KSK+IMAX

GO TO 200
c
c %% DT TOO SMALL
160 NKs1lp4
60 TO 190
c &% T IS NEGATIVE
170 NK=102
60 TO 190
c *%%x DT WILL BE NEGATIVE OR ZERO.
180 NK=65
GO0 TO 190
190 NR=3
CALL ERROR
(o .
c **xFIND THE MAXIMUM PRESSURE ON EACH COLUMN AND
c **xSTORE ITS CELL NUMBER AS JUPM, THIS WILL BE USED
(o *xx%xIN DETERMINING THE REGION IN WHICH PHASE 3 IS
C «%xxUSED, WSA WILL BE A RUNNING MAXIMUM OF THE
(o **xPRESSURE IN THE GRID.
200 WSASe=1,.,E30
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DO 270 I=1,I1
wx% WS WILL BE LOCAL MAXIMUM OF COLUMN I,
Ws='1053°
KS(I2=1)*IMAX+I+1
JP=12
JINTL=L
ssx START AT TOP OF COLUMN AND LOOK FOR PRESSURE PEAK.
0O 220 J=JINTLeI2
IF (P(K)oLTewS) GO TO 230
WSSP(K)
sxx JP IS J=INDEX OF CELL WITH PEAK PRESSURE,
JP=Jp~-1
KSK=IMAX
sxx IF YOU FALL THROUGH-THEN THERE WAS NO MAXIMUM IN THIS

COLUMN
GO TO 260

3328 - *%% COME HERE IF PRESSURE HAS PASSED A LOCAL MAXIMUM
sx% PTEMP IS PEAK PRESSURE OF COLUMN I.

PTEMP=P (K+IMAX)
1F (PTEMP.LT.WSA) GO TO 2u40
sxx WSA WIL. BE PEAK PRESSURE IN ACTIVE GRID (ABSOLUTE
MAXIMUM) , ‘ 0
WSASPTEMP
GO TO 250

3329 *xx PTEMP IS LOCAL MAXIMUM BUT IS LESS THAN ABSOLUTE
MAXIMUM
IF (PTEMP+GT.0.3*WSA) GO TO 250"

s»% THIS LOCAL MAXIMUM IS NOT BIG ENOUGH TO USE FOR JPM
JINTLZJ+L
JPSJP=-1

=xx WE MAY HAVE REACHED BOTTOM OF COLUMN
IF (JINTL.GE.I2) GO TO 260
sxx CONTINUE DOWN COLUMN SEARCHING FOR SUFFICIENTLY LARGE
‘ LOCAL MAxxMUM.
wSSP(K)
KSK=IMAX
G0 TOo 210
#%% IF POSITION OF PEAK PRESSURE IN COLUMN I DOES NOT
ADVANCE FROM ONE CYCLE TO THE NEXTe DO NOT CHANGE
VALUE OF JPM.
JPSJP+L
IF (JPJ.LE.JPM(I)) GO TO 27C
JPM(I)=JP

sx2IF JPM IS ZERO THE SHOCK HAS NEVER REACHED THIS
*x«xLOCATION. IF IT IS NONZERO THE SHOCK HAS PASSED
*xxAND WE MUST CONTINUE TO INCREASE I UNTIL THE
*»sRIGHT BOUNDARY OF THE SHOCK IS REACHED.
IF (JPM(1).LE.O0) GO TO 280
s*xx ENO OF I LOOP,




290

300
310

CONT INUE
«%% [F PEAK PRESSURE OF COLUMN I HAS GONE BELOW A THIRD

THE GRID MAXIMUM, AND 'IF JPM(I)=0, FROM THE PREVIOQUS
CYCLE» WE HAVE REACHED THE RIGHT EDGE OF THE SHOCK.
CONTINUE
»x% JPM(I) MUST BE MO'{OTONIC DECREASING
K=1ll=}
D0 290 IWSS1.K
ISI1-1IWS
IF (JPM(1)oLTeJPM(I+1)) JPM(I)-JPM(I*I)
RETURN
FORMAT (/4H CDTrI3,I4v2X¢31HISOLATED CONTROL CELL DESTROYED/)
FORMAT (/4H COTeI3sJ4o4H T=01PE12+6¢5H DV=01PE9.3¢8H DTMIN=,1PE
19¢304H CZo1PE9e3o4H USI1PEGe304H V=9 1PE9,305H DX-OIPE9.305H (v
2Y-olPE9.3/13X05HUMIN 01PES.3¢7TH PMIN-lPE9o3)
END
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SUBROUTINE EDIT

DIMENSION AMX(2502)0AIX(2502)0U(2502) »V(2502) +P(2502) »

1 X(52) ' XX (5&4) ' TAU(S2) »JPM(S52)

2 Y(102) oYY(104) oFLEFT(102)s YAMC(102)» SIGC(102),
3 GAMC(102)»
4 PK(15) 2(150) ’

5 XP(26¢51) 2 YP(26:51)
6 PL(204) »UL(204) PR(204)

7 RSN(S2) RST(52)r

8 CMXP(5) »CMYP(5) 1J(5) »JK(S) ’

9 DX(52) 'DOX(S4) oDY(102) »DOY(104) »
$ SNB(52) »STB(52) 2UK(5293) +VK(5203) »RHO(52¢3)

«%% B L A NK COMMON
DIMENSIONED VARIABLES

COMMON 4

COMMON PK

COMMON YYe XX

COMMON DDX o DoY

COMMON AMX» AIXo Ue ' Vo P

COMMON TAU» JPM

COMMOUN (Vi PL»

COMMON XPo YP» CMXP» cMYP

NON=DIMENSIONED VARIABLES '

COMMON AlID 'AMMV 2 AMMY  »AMPY AMUR AMUT +»AMVR
1AMVT ,DELEB +DELER »DELET ,DELM ,DTODX »OXYMINesEAMMP (+EAMPY »
2E +ERDUMP» [ 0 IWS I3 Wd oK ' KA ’

3kB oLL  oMD ' ME o'MZT  +NERR oNK *NPRINT»

4NR 'NRZ *NULLE +PIDTS »SIEMINsSNR * SNT *STR 'SOLID »
SSUM + TESTRHe TWOPI »URR ' WS 'WSA ' WSB 'WSC 'WFLAGF »
6WFLAGL » WFLAGR

COMMON LAST

sx% THE FOLLOWING EQUIVALENCES DEFINE STORAGE FOR

EQUIVALENCE

1

X(0)e Y(0)» DX(0)s DY(O)

e (YY(2)e Y(1)),
0 (DDY(2)0DY (1))

(XX(2)» X(1))
(DDX(2) »DX(1))

s*% SPECIAL EQUIVALENCES FOR PH2 ONLY

EQUIVALENCE

1

s+ SPECIAL

(UL(103) »YAMC) »
(PL(103)»SIGC)

(UL'FLEFT)»
(PLeGAMCPPR)»

EQUIVALENCES FOR PH3 ONLY

EQUIVALENCE (UL»RSN) ¢

1 (PLeRST) (PoUK)»

2 (P(157) VK)o (P(313)sSNB)»
3 (P(365),STB)» (P(417) +RHO)

s%% SPECIAL EQUIVALENCES FOR EDIT

EQUIVALENCE (PR(1)» IJ)o

(PR(6)» JK)» (UL(103)+CRAD)

s+ 2=STORAGE EQUIVALENCES

10
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EQUIVALENCE (Z( 1)eoPROB Do (2( 2)sCYCLE )»
1(2C 3),0T7 Yo (Z( H)INUMSP )02 (Z( 5)oNFRELP)»(2( 6)9sNOUMPT).,
2(Z(C 7),ICSTOP) 2 (Z( 8)ePIDY o (Z( 9)eTOPMU )0e(Z( 10)+RTMU )
3(2( 11)+sSTK1 D)o (Z( 12)sNUMREZ)» (2( 13)9ETH Jo(Z( 14)2UN1G )
H(ZC 15) o)RHINIT) # (Z( 16)»PROJI D)o (Z( 17)sKUNIT )}o(Z( 18) e XMAX o
S(Z( 19),N2Z Yo (2Z( 20)9sNREZ o (Z( 21)0AMDM )¢ (2( 22) »UVMAX )»
6(Z( 23) sUN23 Do (2( 24)sDMIN Do (Z( 25)¢JSTR ) (2( 26)sDTNA )
T(Z( 27)9CVIS Do (Z( 28)9STK2 ) (Z( 29)sSTEZ ) (Z( 30)sNC )
8(Z( 31),UN31 ) (Z( 32)NRC Yo (Z( 33)0IMAX - )0 (2(¢ 34)sIMAXA )
9(Z( 35) 0 JMAX D (2Z( 36)0JMAXA ) (Z( 37)eKMAX Do (Z( 38)rKMAXA )

EQUIVALENCE
1(2C 39)9BOTM Do (Z( 40)9BOTMV do¢ (Z( 41) 9 NUMSPT) ¢ (Z( 42)¢CZ2ERO )
2(ZC 43)9NUMSCA) v (ZC 44)oPRLIM )¢ (Z( 45))PRDELT) ¢ (Z( 46) »PRFACT)

EQUIVALENCE '
1(20 47)011 )o(2( 48)r1I2 Yo (Z( 49)»IPCYCL)»(2Z( SO)+TSTOP )
2(Z( S1)RHOFIL) # {Z( 52) ¢+ TARGV )¢ (Z( S3)»N3 ) (2( S4) e IVARDY)
3(Z( 95) VT )o(Z( 56)91N6 Yo (Z( S57)eRTM o (Z( S8)RTMV )
4(Z( 59)sUNS9 ) (2( 60)¢N10 Yo (Z( 61)¢N11 Yo (Z( 62) »GAMMA )
S(Z( 63)eTOPM ) 0o (2( o64)eBOTMU )¢ (Z( 65) SN Yo (2( 66) 9 TOPMV )
6(Z( 67)oPRYBOT) » (Z( 68)vPRYTOP)» (Z( 69) +PRXRT )¢ (2( 70)sCYCPH3)»
7(2( 71)9REZFCT) e (Z( 72) 9 TARGI )¢ (2( 73)+PROJU )0 (Z2( 74)+»BBOUND)»
8(Z( 7S)9EVAP ) (2( 76)ECK Yo (Z( 77)sNECYCL)» (2( 78) 011 )
9(2( 79),JJ Yo (2( 80) /NMP Yo (Z( 81)eY2 )e(Z( 82)EZPHL )

EQUIVALENCE
1(Z( 83)0IVARDX) 0 (Z( 8U4)»T )o (Z2( 85) ¢NMPMAX) ¢ (2( 86)9PMIN )
2(2Z( 87) 2 INTER ) (2( 88) e TAYBOT) e (Z( 89) e TAYTOP) »(2( 90)+»UNYC )
3(Z( 91)sMC Yo (2( 92) #MR Yo (2¢ 93)9M2Z Yo (2( 94)MB )

EQUIVALENCE
1(Z( 95)REZ )o (2( 96) yNODUMP) ¢ (Z( 97)9»UN97 )o(2( 98)91UN98 )

(Z(101)sEVAPEN) ¢ (2(102) vEVAPMU) ¢
(2(105) oSNL )0 (2¢106)¢STL )o
(2(109)9+UN109 )»(2(110)ROEPS )¢
(ZC113)oFINAL )0 (2(114)FRSTD )
(2C¢117)90ESEZ )0 (2(118)0ESB X
(2(121)9ESESQ )r(2(122)vESES )
(2(125)+ESCAPB) v (2(126) UN126 )

2(2( 99)9UNS9 ) (Z2(100)1EVAPM )
3(Z2(103) pEVAPMV) ¢ (Z(104)0EZPH2 )
4(2¢107) o TAXRT )0 (Z(108) 1MSYMBL)»
S(Z(111)»RHINI ) (Z(112)eVINI )
6(Z(115)»RHOZ )9 (2(116)1ESA )o
7(Z(119) 2ESCAPA) ¢ (2(120) 9ESESP )
8(Z(123)vESALPH) ¢ (2(124) vESBETA)»

9(2(127),551 )0 (2(128) 9552 )o (Z(129)9UMIN )0 (2(130)0,5S4 )
EQUIVALENCE
1(Z2(131) »PRTIME) » (Z2(132) 9EOR Yo (2(133)sE0T )o(2(134)+EO0B )o

(Z(137)sDYF )0 (2(138) RHOMIN) »
(2¢(141) s XKENRG)» (2(142) ¢+ XTENRG) »
(Z(145) s TRNSFC) 0 (2(146) sEMOT )
(Z2(149)+/BBAR )0 (2(150)0EMOB )

2(Z(135)EMOR )0 (2(136)DXF Yo
3(Z2€139)+STAB)» (2(140) ¢ XIENRG) ¢
4(2(143),STT )o(ZC144) 9»DTMIN )¢

S(2(147) v JPROJ )0 (Z2(148) vCNAUT )
o0000Ooooiooooooocooooooocgoo0.0.'0.oooooo'oooo000000.000000.0.000000
END OF COMMON

DIMENSION PROPI(S50), AMK(15)» QK(1S)s» TAB(15)¢ CRAD(52)
*s% SPECIAL EQUIV. FOR EDIT
EQUIVALENCE (UL'PROPI)y» (PL(S1)s» AMK)» (PL(66)¢QK)s
1 (PL(81)+TAB) . -
EQUIVALENCL (PR(1)oTIETAR) ¢ (PR(2)»TKETAR) ¢ (PR(3)»TETAR )

1 (PR(4) » TARMAS) ¢ (PR(5) + TARMV )¢ (PR(6) » TARMVP) »
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(PR(7) »RAMOMA) » (PR(8) » PRAMOA) » (PR(9) y TIEPRO) »
(PR(10)» TKEPRO) » (PR(11) » TEPRO) » (PR(12) »PRMAS) » .
(PR(13)»PRMV ) (PR(14),)PRMVP) » (PR(15) »RAMOMB) »
(PR(16) »PRAMOB)

nELN

w*¥ ENERGY SUM (ESUM) AND RELATIVE ERROR IN SUM (RELERR)
COMPUTEDs, ECK IS LARGEST ERROR COMPUTED AND ON PRINT
CYCLES IS PRINTED AND COMPARED TO DMINs MAXIMUM
ALLOWABLE ERROR,

OOO0OOOOOO0

ESUM=0,
DO 10 K=2/KMAX
ESUMZESUM+AMX (K) % ( ¢ 5% (U(K) *%2+V(K) x %2 ) +AIX(K))
RELERR=(ESUM=ETH) /ETH
IF (ABS(RELERR) +LL.T.ABS(ECK)) GO TO 20
ECKSRELERR
NECYCL=NC
CONTINUE

*%* NERR = 1 WHEN ERROR CALLS EDIT.
IF (NERR.EQs1) GO TO 150

wx& NPRINT = 1 WHEN EDIT IS CALLED TO DO AN INTERMEDIATE
PRINT. SKIP TESTS ON TIME TO STOP» PRINT, REZONE,ETC.
WHICH ALREADY HAVE BEEN DONE FOR THIS CYCLE.,

[y
o

[ =]

* )
® 0 o o O 0 0 0 0 0 0 0 O ¢ O O O g o o O 9 0 0 O O 0 0 O 9 9 0

IF (NPRINT.,EQs1) GO TO 190
sk [321 SIGNALS A SHORT PRINT

I13=4 :
**x [F THIS IS FIRST CYCLE OF RUNe WFLAGF=1,
I (WFLAGF.GT+0.) GO TO 120
«x% IS THIS THE TIME OR CYCLE TO STOP EXECUTION
IF (ICSTOP.LE+NC+AND,ICSTOP,GT,0) GO TO 140
IF (T%(1¢+ROEPS) ¢GE+TSTOP+ANDeTSTOP,GTos0s) GO TO 140
c #%% SHOULD THE GRID BE REZONED ,
IF ((REZeNEeOoe o ANDoREZFCToNE¢O oo AND¢NUMREZ+GTo0) sORsSS4eNE.Os) GO
170 145 ‘

O O O O0O0O00O00O0O0O ON

ASSIGN 414 TO LOCA -
ASSIGN 110 TO LOCB

wxx ARE WE PRINTING ON TIME OR CYCLE INTERVALS

0 IF (PRDELT.NE«O.) GO TO 50
IF. (IPCYCL.NE«O) GO TO 100
GO TO 420
c w&% PRINTING ON TIME, IS IT TIME TO PRINT
50 IF (T*(1,+ROEPS) «GE,PRTIME) GO TO 70
c *k%k NOo BUT WILL NEXT CYCLE BYPASS THE PRINT TIME
IF (PRTIMEJ.GE.T+DT) GO TO 60
OT=PRTIME=T

FOOOOO
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o

00 O aoNOCfOo
[ =]

S0
100

DTNA=DT
G0 TO LOCA,» (4lhokl2) _
«x% YESe IT IS TIME TO PRINT, NPRINT=1 FLAGS THIS AS A
PRINT CYCLE.
NPRINT=1 '
%% AVOID TRUNCATION
T=PRTIME
«xx IS IT TIME TO RESCALE PRINT INTERVAL
IF (T®(1++ROEPS) LT+PRLIM«ORNUMSCA,LE.O) G0 TOo 890
%% CHANGE PRINT INTERVAL AND THE TIME FOR THE NEXT
) RESCALING,
PROELT=PROELT*PRFACT
PRLIM=PRLIM*PRFACT
NUMSCA=NUMSCA=1
«*% DEFINE TIME FOR NEXT PRINT.
PRTIMEST+PRDELT
IWSS (PRTIME+.5%PRDELT)/PRDELT
WS=1Iws
PRTIMESWS*PROELT
«** WILL WE BYPASS TIME TO PRINT
IF (PRTIMEGE.T+DT) 60 TO 90
x*x%x YESe ADJUST DT
DT=SPRTIME=T
DTNA=DT
GO TO LOCBy (110.412)
%% PRINTING ON CYCLES. IS THIS A PRINT CYCLE
IF (MOD(NC,IPCYCL)NEsO) GO TO LOCA,s (4140412)
«%x% YESe NPRINT = 1 FLAGS THIS AS A PRINT CYCLE.
NPRINT=1
%% IS THIS THE CYCLE TO RESCALE PRINT INTERVAL
IF (NCoeLToPRLIM:ORNUMSCALE«O) GO TO LOCBr (110,414)
#%x%x YES. MULTIPLY NUMBER OF CYCLES BETWEEN PRINTS BY PRFACT
IPCYCL=INT(PRFACT)=IPCYCL
PRLIM=PRFACT*PRLIM
NUMSCA=NUMSCA=1
GO TO LOCBy (1100412)
%% TEST FOR SHORT OR LONG PRINT
%% NUMSP COUNTS NUMBER OF SHORT PRINTS SINCE LAST LONG
PRINT. NUMSPT COUNTS NUMBER OF PRINTS SINCE LAST
TAPE DUMP,
NUMSP=NUMSP+1
NUMSPT=NUMSPT+1
IF (NUMSP«NE.NFRELP) GO TO 130
NUMSP=0
wx% I33I1 SIGNALS A LONG PRINT
13=11)
x%%x PRINT OF RESTART CYCLE WILL BE SHORT IF PK(3).LT.=1,
IF (PK(3)eLToe=1e ANDWFLAGF,GT,0,) 13=1
IF (NUMSPT«NE.NDUMP7) GO TO 190

60 TO 150
s#% SET WFLAGL=1, TO SAY THIS IS LAST CYCLE OF RUN
WFLAGL=1,
13=11
NPRINT=1
NUMSP=0

13



xxx TAPE DUMP

50 NUMSPT=0
IF (NFRELP.EQ.NDUMP7) NUMSP=0
IF (NODUMP.NE.O) GO TO 170
BACKSPACE KUNIT
IF(FRSTD«GTe0e) GO TO 155
BACKSPACE KUNIT
155 wS=555,0
WRITE (KUNIT) WS.CYCLE/N3
WRITE (KUNIT) (Z(L)oL=S1oM2T)
WRITE (KUNIT) (U(K)oV(K)oAMX(K)oAIX(K)oP(K)oK-loKMAXA)
WRITE (KUNIT) X(0) o (X(K) e TAU(K) ¢ JPM(K) ¢ K=1y IMAX)
WRITE (KUNIT) (Y(K)oK=00JMAX)
o %% ARE TRACER POINTS BEING GENERATED
IF (Y2.GTe(=1s)) GO TO 160
WRITE (KUNIT) ((XP(IoJ)oYP(IoJ)oI=1oII)ed=1pdd) 2
160 WRITE (KUNIT) (DX(I)oI=1,IMAX)
WRITE (KUNIT) (DY(I)oI=1sJUMAX)
wS=666.0
WRITE (KUNIT) WSeWSsWS
FRSTD = 0. -
END FILE KUNIT
CONTINUE ’
*«xx ERDUMP=1., WHEN ERROR CALLS EDIT FOR A TAPE DUMP ONLY
IF (ERDUMP.GT+0e¢) RETURN

=000

[
-~J
o

*xx COMPUTE AND PRINT ENERGY» MASS AND MOMENTUM TOTALS.

s+s INITIALIZE PR ARRAY, TEMPORARY STORAGE FOR ENERGY:MASS
AND MOMENTUM TOTALS PRINTED OUT.
DO 200 IS1rl6
PR(I)=0,

oY
(=X =)

KRAMOMA=RADTAL MOMENTUM ABOVE JPROJ
RRAMOMA=RADTAL MOMENTUM BELOw JPROJ
PRAMOA=POSITIVE RADIAL MOMENTUM ABOVE JPROJ
PRAMOB=POSITIVE RADIAL MOMENTUM BELOW JPROJ

OCOOOOOOONEFHFOOOOOO0O O

1F (JPROJ.NE.O) GO TO 205
N=2
GO TO 220
205 N=IMAX®JPROJ+1
DO 210 K=2¢N
WSSAMX (K)
PRMAS=PRMAS+4S
TIEPRO=TIELPRO+WS*AIX(K)
TKEPROSTKEPRO+¢5%WSx (U(K) %24V (K) %%2)
WSASWS*V(K)
PRMVSPRMV+WSA -
IF (WSA«GT+0s) PRMVPSPRMVP+ySA
RAMOMB=RAMOMB+AMX (K) *U (K)
IF (U(K)eGT+0.) PRAMOB= PRAMOB*AMX(K)*U(K)
210 CONTINUE

14
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2 rmama e L

o4

220

230

240

OO0

250

260

270
c
c

NEN+]
DO 230 K=NorKMAX

WSSAMX(K)

TARMAS=TARMAS+WS

TIETARSTIETAR+WS*AIX(K)
TKETARSTKETAR+ + S*WS% (U(K) #%2+V (K) %%2)
WSASWS*V (K)

TARMV=TARMV+WSA

IF (WSA«GTe0e) TARMVP=TARMVP+WSA
KAMOMA=RAMOMA+AMX (K ) *U(K)

IF (U(K) ¢GTe0e) PRAMOAZPRAMOA+AMX(K)*U(K)
CONTINUE

TETARSTIETAR+TKETAR

TEPRO=TIEPRO+TKEPRO

00 240 J=1,8

PRIJ+16)SPR(J)+PR(J+8)

CONTINUE

IF (IMAX.GT.1l) GO TO 260

#+% IF DOING A 1-D PROBLEM DIVIDE TOTALS BY NZ WHERE
NZ=4**(NUMBER OF TIMES THE GRID HAS BEEN REZONED,)

PROPI (1) =ETH/NZ
PROP1(2)=ECK/NZ
PROP1 (4)=EZPH1/NZ
PROPI(5)SEZPH2/N2Z
PROPI (6) SBBOUND/N2Z
DO 250 J=lr24

PROPI (J+6)=PR(J)/NZ
PROPI(31)=BOTM/NZ
PROPI (32)=RTM/NZ
PROPI(33)=TOPM/NZ
PROPJ (34 ) SEVAPM/NZ
PROPI (35) SEMOB/NZ
PROP] (36) SEMOR/NZ
PROPI(37)=EMOT/NZ
PROPI (38) SEVAPEN/NZ
PROPI (39)=BOTMU/NZ
PROPI (40) =RTMU/NZ
PROPI (41)=TOPMU/NZ
PROPI (42)SEVAPMU/NZ
PROPI (43)=BOTMV/NZ
PROP] (44)=RTMV/NZ
PROPI (45)=TOPMV/NZ
PROPI (46)=EVAPMV/NZ
PROPI (47)SEOB/NZ
PROPI (48)<EOR/NZ
PROPI (49) SEOT/NZ

WRITE (6¢520) PROBsToNCePROPI(1)sPROPI(2)9sNECYCL (PROPI(J) 1J=ls6)

WRITE (60530) (PROPI(J)2J=7,49)
GO TO 270

WRITE (6¢520) PROBsToNCrETH)ECK/NECYCL2EZPH1+EZPH2/+BBOUND
WRITE (6¢530) ((PR(J)eJ=1+24)9+BOTMyRTMs TOPM)EVAPM,EMOB»EMORIEMOTE
1YAPEN+BOTMU»RTMU» TOPMU/EVAPMU»BOTMV, RTMVOTOPMVOEVAPMVOEOBOEOROEOT)

WRITE (6¢570) (JPM(I)eI=1,11)

*%% ENERGY TOTALS STORED FOR LATER USE IN TRACER POINT

PLOTS.
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OO0 OO0

XIENRG=PR(17)
XKENRG=PR(18)
XTENRG=PR(19)

® o o 0 ® ¢ 0 0 O 0 9 0 O g O O 0 g O & O 0 0 ¢ O O 0 ¢ % 0 9 0 W 9

NKT = 12
%% TABS ARE TANGENT ALPHAS

TAB(1) = 0.02 .
TAB(2) = 0.04
TAB(3) = 04,006
TAB(4) = 0,08
TAB(5) = 0,10
TAB(o) = 0.15
TAB(7) = 0,20
TAB(8) = 0.25
TAB(Y) = 0,30

TAB(10)= 0,40
TAB(11)= 0,50
TAB(12)= 1,00

NK1 = NKT+2
DO 275 IS1sNK1
AMK(]) O.
PK(I) Oe
GK(I) 0.

DO 280 KS2sKMAXA
IF (AMX (K) ) 44012801276
IZNK1

IF (V(K)) 27912790277 \
WSA = ABS(U(K))/V(K) ~

s« SEARCH FOR TAN ANGLE MADE BY VELOCITY VECTOR OF CELL.

DO 278 IS1aNKT
IF(TAB(I)=WSA) 278.279-279
CONTINUE
ISNK+1
sx% SUM MASS BETWEEN ANGLES.
AMK(I) = AMK(I) + AMX(K)
«%% SUM RADIAL MOMENTA BETWEEN ANGLES,
PK(I) = PK(I) + U(K)*AMX(K)
#%% SUM AXIAL MOMENTA BETWEEN ANGLES.
QK(I) = QK(I) + V(K)#*AMX(K)
CONTINUE
WRITE(6,605)
WRITE(60,610) (AMK(I)s»I=1/NK1)
WRITE(60615) (PK(I)r I=1,NK1)
WRITE(6:,620) (QK(I)» I=1/,NK1)

.IF (NUMSPT.EQ.0) WRITE(6,540) NC

w«#% ARE TRACER POINTS BEING GENERATED
IF (Y2.6Te(=1s)) GO TO 305

O 0 0 0 0.9 O 0 9 0 & 0 0 0 % 9 0 9 % O 0 0 0 0 0 % 0 9 0 0 0o o
%% PRINT TRACER POINT COORDINATES IN CM.

® 0 © 0 0 ¢ O 0 9 0 0 O 0 ¢ O 9 9 0 % 0 0 0 O 0 0 0% 0 0 0 0 0 0

16



290

OO0

300

o
o

OOOOOO OOOOOOOO W

e — — —a® A " A (33 YLy A, b T e

WRITE (6¢580)

N=0

U0 300 J=1.JuJd

LO 3o I=1.11

IF (XP(I’J)oLEoOooANDoYP(I'J)oLEoOo) 60 TO 300
IPSINT(XP(I,J))

JPZINT(YP(I J))

KKSJP*IMAX+IP+2

IF (AMX(KK) +GTe0s) GO 7O 290

XP(I,J)=0.

YP(I,J)=0¢

GO TO 300

NEN+1
CMXP(NISX(IP)+DX(IP+1)*(XP(T+J)=INT(XP(IvJ)))
CMYP(N)SY(JUP)+DY(JP+1)*(YP(I2J)=INT(YP(I+J)))

s*% IJr JK = THE I AND J OF THE CELL THE TRACER POINT
ORIGINATED IN o (TRACER POINTS CHANGE POSITION IN
XP AND YP ARRAYS WHEN THEY ARE WEEDED OUT
DURING REZONE,)

IJIN)=2%% (NRZ+1)*(I=1)+1

JKIN)S2%x (NRZ+1)x(J=1) +1

IF (N.LT«S) GO TO 300 o

WRITE (6¢500) (IJ(M)oJK(M)sCMXP(M)sCMYP (M) MSLoN).
N=0

CONTINUE

IF (N.EQ.0) GO TO 305

WRITE (60500) (IJ(M) o JK(M)2oCMXP (M) 2CMYP(M) ¢ MZ1,N)
IF (IMAX.EQ.1) GO TO 360

s*x PRINT SYMBOLIC CONTOUR MAPS OF COMPRESSIONs PRESSURE
VELOCITY,» AND INTERNAL ENERGY UNLESS DOING A 1-D
PROBLEM.,

O 0 0 0 e o 0 0 o 0 0 0 o 0o O 9 0 o O 0 0 0 O 0 0 9 O 0 0 0 o
«s% COMPUTE CRATER DEPTH AND VOLUME. AID SUMS DEPTH,.

e O 6 0 0 0 O 0 ¢ ¢ 0 O 0 0 ®* 2 0 0 % 0 0 0 % o 0 0 % 0 0 0 0 0
WRITE(6+,490)
AID = 0.
s&x START AT AXIS
DO 330 I =1.11
CRAD(I) S +5*DX(])+X(I=1)
PL(I) = 0.
uL(l) = 0.
DO 320 J =1r]2
KS(J=1)sIMAX + I + 1
*%x WS IS COMPRESSION
WS = AMX(K)/Z(TAU(I)*DY(J)*RHOZ)
IF(WS.LT.(.99)) GO TO 310

17
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GO To 325
310 AID = AID: + 1.=WS -
c %% NOT AT BOTTOM OF CRATER YET
320 CONTINUE
325 IAID = INT(AID)
C ~ sx% UL(I) IS CM, DEPTH OF CRATER IN COLUMN I
C %% PL(I) IS CELL DEPTH OF CRATER IN COLUMN I
UL(I) = Y(IAID) + OY(IAID+1)*(AID=FLOAT(IAID)) = Y(JPROJ)
lF(UL(I)othOooORoUL(I)oLToOo) PL(I) = AlD

AID = 0.
330 CONTINUE
C *%% PRINT CRATER DEPTHS

00 340 I=1l.I1
IF(ULCI) olTe0eeORUL(I)eGTe0s? GO TO 335
60 TO 340
335 WRITE(60495) 1o PL(I)e CRAD(I)s UL(I)
340 CONTINUE ‘
C #*x% COMPUTE CRATER VOLUME AND VOLUME OF HEMISPHERE WITH
C 8@01U5=UL(1)0
wSB=0. o
DO 345 I=1.]1
IF(UL(I)«LTs0e) GO TO 350
C *%x% WSB GIVES CRATER VOLUME
wSB = UL(I)#TkU(I)#WSB
345 CONTINUE
350 CONTINUE
%% PRINT CRATER VOLUME ONLY WHEN GREATER THAN ZERO
IF(WSBeGT«0es) GO TO 355
60 TO 360
%% WSC GIVES VOLUME OF HEMISPHERE
wSCS2,0944x(UL(1)) *%3
WRITE(60498) WSBe WSC

(o)

(V)]
o

%% SHORT PRINT MEANS I3=1 AND PROPERTIES ARE PRINTED ONLY
FOR CELLS IN FIRST COLUMNe. LONG PRINT MEANS I3=I1 AND
PROPERTIES ARE PRINTED FOR ALL CELLS IN ACTIVE GRID.

e 0 0 ¢ o 9 0 0 9 9 & ¢ 0 0 * o 0 ¢ O 0 0 0 O 0 0 ¢ O O o 0 0 0 0 o
DO 410 IS10I3
KSPACE=0
wFLAGP=1.
J=I2+1
KSI2%IMAX+1+]
DO 400 L=irl2
JeJ=1
K=K=IMAX '
365 IF (AMX(K)) 44003900370
370 IF (WFLAGP.EQ.Oe) GO TO 380
WRITE (6¢550) IoX(I),0X(I)
WFLAGP=0.,
380 WSSAMX(K)/ (TAU(I)*0Y(J))
WSASWS/RHOZ
wSC=P(K)
WRITE (60510) JoU(K)oV(K)oWSCoAMX(K)oWSvAIX(K)'WSA'Y(J)
KSPACE=0
G0 To 400

LOOOOOOO O

o
©
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390

400
410

412
414

4le

OFOOOOOO OO0

OO0 0O O O OOOOO

KSPACE=KSPACE+1

IF (KSPACE.GT.1) GO TO 400
WRITE (60560)

CONTINUE

CONTINUE

IF (NPRINTJ.EQel) GO TO 412
ASSIGN 412 TO LOCA
ASSIGN 412 TO LOCB
IF (PRDELT.NE«Oe) GO TO 50
GO TO 100
*%% CHECK ON SIZE OF ENERGY DISCREPANCY
IF (ABS(ECK) «GT+DMIN) GO TO &30
*xx IF LAST CYCLE» REWIND TAPE
IF (WFLAGL.EQ+Oe¢) GO TO 416
REWIND 7
wFLAGP=0.
wFLAGFSO0.
*%x%x NERR=1 WHEN EDIT IS CALLED BY ERROR.
IF (NERR+EQs1) RETURN
**xx SHOULD GRID BE REZONED ON THIS CYCLE
1IF ((REZeNE oD e e ANDsREZFCToNE«OoeAND, NUMREZ.GT.O).OR.SS“.NE 0.) GO
TO 419

® ¢ 0 9 o o ® 0+ 0 9 0 0 0 e ® ¢ 6 o ® ¢ o ¢ ©® o ¢ ¢ O © ¢ ¢ O ¢ o o
RETURN
e 0 ¢ o o6 @ O ¢ o ¢ ¢ ¢ ¢ 0 O ¢ o ¢ * ¢ o ¢ ©* o 00 ©° O O ¢ O o o 0o

*** REZONE

¢ 9 O o ¢ @ © @ s ¢ ¢ © ¢ o © ¢ o ¢ * o ¢ O © ¢ ¢ ¢ © o ¢ o O o o

CALL REZONE '
*xxx MUST CALL CDT TO RECALCULATE PRESSURES

TNOW=T

ODTNOW=DT

REZ=0.

SS4sQ.,

CALL CDT

TSTNOW

UT=DTNOW

DTNA=DT

NUMRE Z=SNUMREZ~1

»xx% NREZ = NUMBER OF REZONES ALLOWED (INPUT VALUE OF NUMREZ)
NUMREZ = NUMBER OF REZONES ALLOWED MINUS THE NUMBER
OF REZONES PERFORMED SINCE T=0,.

NRZ=NREZ=NUMREZ
*xx N2 USED IN PRINTQUT OF TOTALS FOR 1=D PROBLEMS
NZ=4 ,x¥NR2

GO To 145

® & 9 ¢ ¢ o & ¢ o ¢ © ¢ o © © ¢ 0o ¢ ® O o 0 O o O 9 O 0 0 o C° 0 o ¢

*%xx ERROR CONDITIONS
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Lkeo

430

440
450

490

495
498

500
510
520

530

S40
550

S60
570
580

605

610
615
620

e @ ¢ 0 o @ o 0 o o O O 2 o O o B ¢ O 9 o 0 * 9 0 0 O o O ¢ O 0o 0° o
ss* PRINT DELTA NOT SPECIFIED IN INPUT
NKS40 ,
00 To 450
s%* ENERGY CHLCK
NKS4l2
GO0 To 450
ss% NEGATIVE MASS
NK=365
NRSS
CALL ERROR

FORMATS

FORMAT (1HO0,17X»3SHDEPTH OF CRATER MEASURED FROM JPROJ//12Xs1HIeSX
1,18HU OF CRATER BOTTOM»12Xs1HRe 11Xy 17HDEPTH IN CMs D(1)//)

FORMAT (I13+9Xv0PF6e1013Xo1PEL1CeUr9Xe1PELIOLY)

FORMAT (//76X9¢ 13HCRATER VOLUME» 11X+ 43HCRATER VOLUME BASED ON (2/3)
1% PI % D(1)#%3/7Xe1PE104 026X IPEL1O,4)

FORMAT (S5(I&4»I40s1P2E9.2))

FORMAT (I8¢1X01P2E14¢603EL1S,60EL14:69)EL1S5.60E1446)

FORMAT (8H1PROBLEM:6X o 4HTIME ,8X s SHCYCLE ¢ 3X 0 13HTOT«ENe THEOR « 3X 0
1 19HMAX ¢ REL +ERROR=CYCLE ¢ 3X? 18HIE SET TO ZERO=PH1+3X¢
2 18HIE SET TO ZERO=PH2¢3X? 12HPLASTIC=WORK/1FBe4e2X0 1PEL3e7
3 IXe I o 4X0IPELIe 703X 0 PELSe7 901 X0 lUe6Xo1PEL3.T708Xo1PEL3¢706X0
4 1PE13.7/)

FORMAT (18Xe2HIE»1U4Xs2HKE 2 7X013HTOTENe (SUM) o 7Xs 4HMASS, 12X02HMV s 8
1X012HMV(POSITIVE) 1 8Xe2HMU»8X ¢ 12HMU(POSITIVE) /711H J«GT.JPROJI1PBELS
2¢7/711H JoLE+JPROJI1PBELIDS¢7/14X1 12Hrwmeranrann=) 3X ) |2H " e cnare==,
33X1 1 2H o memenanan, 3X) | 2Homwermacecaan) JX¢ | 2Ho wracananaa ) JX | 2H=="
forcarnmcann) 3X) | 2Hrerecnncnca) JX1 | 2Hr"recamacana) 3X/TH TOTALS)4Xe 1P
S8E15.7//7/9H BOUNDARY »9X e 6HBOTTOM» 9X » SHRIGHT ¢ 10X ¢ SHTOP» 8X ¢ 12HSEVAPO
6RATEDS//9H MASS OUT»2Xe1PYEL1S«7/711H ENERGY OUTe1P4EL1S.7/7H ?0 ouT,
TuXo IPUELSeT/TH MV OUT 4X01PUELSe7//711H WORK DONE ¢1P3EL15.7//)

FORMAT (1HO0//21H TAPE 7 DUMP ON CYCLEIS////)

FORMAT (1H ///74H 1 =13+6X06HR(I) =SF12.306Xe7THOR(I) SE14.7//73H J8X
101HUL3XeLHV1I3Xe3H P 12X¢ 3HAMX12X s SHRHO11Xe3HAIX12X e 4HCOMPL1Xe2H 2/
2)

FORMAT (1HO)

FORMAT (//22H J OF PRESSURE=MAXIMUM/(2515))

FORMAT (/71034 TRACER POINTS = INITIAL LOCATION IN CELL COORDINATES
1 (IeJ) = CURRENT LOCATION IN CMe COORDINATES (XeY)// S(4H Te3Xe
21HJe5X 0 1HX 08X 0 1HY» 3X))

FORMAT(//41H ANGULAR DISTRIBUTION OF MASS AND MOMENTA/130H TAN U/V
1 02602 ¢02=04 +04=e06 +06=e08 +08=¢10 ¢10=el5 +15=¢20 .20~
2+25 e25=¢30 e 30=,40 0“0‘.50 e50-1,0 1.,0-UP VOLEOOO/)'

FORMAT(SH MASS 14(1Xs»1PE8B.2))

FORMAT(SH MU r14(1Xs1PEB.2))

FORMAT(SH MV »14(1Xs1PEB.2))

END
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QOO0 OOOO0

OO0

OO OO0

SUBROUTINE

DIMENSION

PO ONEFEGN»-

t £ 1

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

COMMON
1AMVT ,DEL
et ' ERD
3KB LL
4NR ' NRZ

S——— —— —— Siete i3 i cismemmm  an & . 3 e

MAP

AMX(2502) s AIX(2502)0U(2502) #V(2502) ,P(2502)
X(52) ' XX(54) ' TAU(S52) +JPM(52)

Y(102) 'YY(104) »FLEFT(102)» YAMC(102)+ SIGC(102),
GAMC(102)» -

PK(15)»  2(150) ’

XP(26¢51) 1 YP(260¢51) ¢
PL(204) »UL(204) +PR(204)

RSN(S52) RST(52)»

CMXP(S) +CMYP(S) 1J(5) 1 JK(S) ’
DX (52) »DDX(54) +DY(102) oDDY(104) o

SNB(52) »STB(52) sUK(52,3) »VK(52¢3) +RHO(52:3)
BLANK COMMON
DIMENSIONED VARIABLES

2

PK

YYo XX

ODX» DDY

AMX» AlXe Ur Vo P
TAU» JPM

UL PL»

XPo YPe CMXP cMYp

NON=DIMENSIONED VARIABLES
AID s AMMY  ,AMMY  »AMPY +AMUR +AMUT +AMVR
EB +DELER +DELET »DELM +DTODX rDXYMIN/EAMMP +EAMPY o
UMPe 1 o IWS 0 I3 'J 'K ' KA ’ '
' MD o ME ' MZT 'NERR oNK - oNPRINTe
'NULLE +PIDTS ,SIEMIN/SNR ' SNT oSTR oSOLID o

S5SUM 'TESTRHe TWOPI ¢URR o WS 'WSA 'WSB ' WSC 'WFLAGF
6WFLAGL» WFLAGP
COMMON LAST

wE%

EQUIVALENC
1

*kE

EQUIVALENC
b

L2 2

EQUIVALENC
1
e
3

x¥k %k

THE FOLLOWING EQUIVALENCES DEFINE STORAGE FOR
X(0)e Y(O)o DX(O)e DY(O) .

E (XX(2), X(1)) 1 (YY(2)» Y(1

))o
(DDX(2) oDX(1)) (DDY(2),0DY(1)

)

SPECIAL EQUIVALENCES FOR PH2 ONLY
E (ULoFLEFT)s  (UL(103) »YAMC)»
(PL+GAMCoPR) (PL(103) »SIGC)
SPECIAL EQUIVALENCES FOR PH3 ONLY
E (ULPRSN)»
(PLeRST) (PeUK)»
(P(157)0VK) o (P(313) »SNB) ¢
(P(365)+STB) ¢ (P(417) sRHO)
SPECIAL EQUIVALENCES FOR EDIT

EQUIVALENCE (PR(1)y» IJ)e (PR(6)¢» JK)» (UL(103)0+CRAD)

wk%

Z=STORAGE EQUIVALENCES
21



1)+PROB ') (2(

EQUIVALENCE (Z¢( 2)2CYCLE )
1(Z( 3),07 Yo (Z(  4)sNUMSP )0 (Z( S)/NFRELP)»(Z( 6)9+NDUMPT)»
2(Z0C 7)2ICSTOP) e (2(C 8)oPIDY Do (Z( 9)eTOPMU )o(Z( 10)RTMU )
3(Z( 11)9STKL )0 (2( 12)9NUMREZ)» (Z2( 13)+ETH )o(Z( 14)2UNIG )0
G(Z2C 1S) o RHINIT) 0 (2( 16)9PROJI Do (Z( 17)oKUNIT )0 (2( 18)9XMAX )
S(Z( 19) N2 )o(2Z( 20)»NREZ )¢ (Z( 21)9AMDM ) (Z( 22)2UVMAX )
6(Z( 23)9UN23 ) (2( 24)sDMIN ) (Z( 25)9JSTR )0 (2( 26)+DTNA )
T(Z0 27)oCVIS Do (2Z( 28)eSTK2 )r (Z( 29)sSTEZ ) (Z( 30)sNC )o
8(Z( 31)»UN31 ) (Z( 32)sNRC do (2(¢ 33)eIMAX Do (2( 34)sIMAXA )0
9(Z( 35)sJMAX Do (Z( 36)sJMAXA )¢ (2( 37)sKMAX )0(Z( 38)21KMAXA )

EQUIVALENCF
1(2( 39)9BOTM )2 (2( 40)2BOTMV )¢ (2Z2( 41) s NUMSPT) ¢ (Z( 42)+CZERO )
2(2Z( 43)sNUMSCA) o (Z( 44)sPRLIM )¢ (Z( 45) oPRDELT)»(2( 46)»PRFACT)

EQUIVALENCE
1(Z¢ 47)0 11 Yo (Z( 48)e]2 Yo (Z( 49)2IPCYCL) ¢ (2Z( SO0)eTSTOP )
2(Z( 51)RHOFIL) #(Z( 52) » TARGV )¢ (Z( 53) N3 )o(Z( S4)»IVARDY) »
3(Z( 55) VT o (Z( 56) N6 )o (Z( ST)+RTM )o(2( S8)eRTMV )
4(Z( 59)9UNS59 ) (Z( 60)N1O )o (Z( 61)9N11 Yo (2( 62) 1GAMMA )
S(2( 63)sTOPM )2 (2( 64)sBOTWU )» (Z( 65) 2SN )o(2( 66) 2 TOPMV )
6(2( 67)9PRYBOT) 9 (Z( 68) sPRYTOP)» (Z( 69) »PRXRT )9 (Z( 70) +CYCPH3) »
7(2C 71)sKEZFCT) o (2( 72)+TARGI )¢ (Z( 73)+PROJU )s(2( T4)»BBOUND) »
8(Z( 75)+EVAP )o(2( 76)9ECK Yo (Z( 77)oNECYCL)#(Z( 78)011 )o
9(Z( 79)rJJ Yo (Z( 80)/NMP "} (Z2( 81)0Y2 )o(2( 82)+EZPHL )

EQUIVALENCE '

1(Z( 83)2IVARDX) 0 (Z( 84)»T )o (Z( 85) NMPMAX)»(2( 86)¢PMIN ).
2(ZC 8T)oINTER ) o (2( 88) s TAYLOT) e (2( B89) s TAYTOP)»(Z( 90)sUNSO )
3(Z( 91)IMC Yo (2( 92)¢MR Yo (Z2( 93)eM2Z Yo (2( 94),MB )

O O O0O0OOOOOO0

EQUIVALENCE

1(Z( 95)REZ Yo (Z( 96) 1 NODUMP)»
2(Z( 99)»UNI9 )+ (2(100) 2EVAPM )
3(Z(103)2EVAPMV) 2 (Z(104)2EZPH2 )
H(2(107) o TAXRT )0 (Z2(108)MSYMBL)»
§12(131)»RHINI )9 (Z(112)sVINT )
6(2(115)»,RHOZ )+ (2(116),ESA )o
7(2(119) 2ESCAPA) » (Z2(120) +ESESP )0
8(Z2(123)1ESALPH) » (Z(124) +ESBETA) ¢
9(Z(127),551 }»(2(128)+5S2 )o
EQUIVALENCE

1(2(131),PRTIME) » (2(132) +EOR )o
2(Z(135)+EMOR )2 (Z(136) rDXF )o
3(2(139)+STAB)» (Z(140) ¢+ XIENRG)»
4(Z(143)STT Yo (Z(144)»DTMIN )
5(Z(147) 1 JPROJ )0 (2(148) +CNAUT )

(Z( 97)sUN97 )0 (Z( 98)sUN9B )
(Z(101) »EVAPEN) ¢ (2(102) +EVAPMU) »
(Z(10S) »SNL )0 (2(106)»STL )
(Z(109)»UN109 )+ (2(110)»ROEPS. )
(Z(113) oFINAL )0 (Z(114),FRSTD )
(Z(117)2ESEZ )2 (2(118)+ESB '~ )
(Z(121)2ESESQ ) (2(122)1ESES )
(Z(125) +»ESCAPB) » (Z(126) +UN126 )
(Z(129) »UMIN )02 (2(130),SS4 )

(Z(133),E0T ) (2(134) 9EOB )o
(Z(137)+DYF )9(2(138) yRHOMIN) »
(Z(141) » XKENRG)» (Z(142) ¢+ XTENRG) »
(2(145) s TRNSFC) » (Z(146) +EMOT )
(Z(149) +BBAR )¢ (2(150)EMOB )

000000000000000000000oooo00.000000oo'oooo0ooooooo'oooooocﬂoooo.ooo
END OF COMMON

OIMENSION PROP(S2)» WSMAX(S5)» VALUE (41) -
*%% SPECIAL EQUIVALENCE FOR MAP

EQUIVALENCE (UL/,PROP)» (UL (52) 9y WSMAX) » (UL(157) o VALUE Y

DIMENSION ALE(41) '

DATA ALE/ 2H ¢02H =92H A22H Br2H Cr2H Ds2H Er2H Fo
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- N a - "  wtedm oA 2o sA. o e memme? Vmas B s,

2H Ge2H He2H Te2H JUr2H Ke2H Le2H Me2H Ne2H Oo
2H Fe2H Qr2H Re2H Se2H Te2H Ue2H Ve2H We2H Xo
ZH Yo2H Z912H +02H %02H 1902H 292H 3¢2H 492H S0
2H obe2H 7¢2H Be2H 99e2H 0e2H /

DIMENSION XUM(41)

VATA Xum/ 2H ¢02H =2 2H=Ar 2H=Br2H=Co2H=D s 2H=E ¢ 2H=F»
2H=Gr2H=Hr2H=T 0 2H=Jr 2H=K ¢ 2H=L e 2H*M¢ 2H=N» 2H=0»
2H=P 1 2H=Q)2H=R e 2H=S e 2H=T 1 2H=Ur2H=V s 2H=Wr 2H=X?»
2H=Y 0 2H=2 ) 2H=+12H=% 0 2H=1 1 2H=2¢2H"3 9 2H=4 ¢ 2H=5
2H=6902H=7 ¢ 2H=802H=9912H=0e2H /

IDL-MINO(II.SQ:

JOL=]2

IF (NCeNE.O) GO TO 1

IDL=MINO(IMAXSH)

JOLSUMAX

&E OGN

FE OGN

«*%+ FIND MAXIMUM VALUE IN ACTIVE GRID OF EACH PROPERTY
«*% COMPRESSION
wSMIN=10E20
WSMAX (1)=0.
00 2 J=1,J0L
DO 2 I=1,1I0L
KS(J=1) = IMAX+I+1
IF(AMX(K) «EQeOe) GO TO 2
COMP = AMX(K)/(DY(J)*TAU(I)«RHOZ)
WSMAX (1) = AMAX1(WSMAX(1)COMP)
WSMIN = AMINL(WSMINsCOMP)
2 CONTINUE
IF(WSMAX (1) +GT.WSMIN) GO TO 3
WSMIN = 00
o **% PRESSURE :
3 WSMAX(2)=0,
L0 & J=1,J0L
0O & I=1.1IDL
KS(J=1) % IMAX+I+1
4 WSMAX(2) = AMAX1(WSMAX(2)+»ABS(P(K)))
C x*#* RADIAL VELOCITY
WSMAX(3)=0.
D0 6 J=1,JDL
DO 6 I=1.,1DL
KS(J=1) «IMAX+I+1
6 wSMAX(3) = AMAXI(WSMAX(S)oABS(U(K)))
o «%%x AXIAL VELOCITY
WSMAX(4)=0,
00 8 J=1,J0L
DO 8 I=1.1DL
KS(J=1)xIMAX+I+1
8 WSMAX(4) = AMAX1(WSMAX(4)+ABS(V(K)))
C #%% SPECIFIC INTERNAL ENERGY
WSMAX (5)=0,
0O 10 J=1eJDL
DO 10 I=1.IDL
KS(J=1) % IMAX+I+1
10 WSMAX(5) = AMAXl(wSMAX(S).AaS(AIx(K)))

C «#% STORE INFORMATION TO BE PLOTTED IN PROP ARRAY

OO0

ale]



OO O

A ROW AT A TIME.

NPROP = )
s¥x COMPRESSION
J=JDL
MSSMSYMBL+]
WRITE(60500)
DO 20 I=1.IDL
KS(J=1) & IMAX+]I+1
PROP(1) = AMX(K)/Z(TAU(I)*DY(J)*RHOZ)
GO0 TO 110

%% PRESSURE

- J=JoL

MSSMSYMBL
WRITE(6¢510)

DO 40 I=1l.IDL
KS(J=1)sIMAX+]+1
PROP(1) = P(K)
GO0 Tu 110

%+ RADIAL VELOCITY

J=JOL

WRITE(6+520)

00 60 I=1,IDL

KS(J=1) «IMAX+I+1

PROP(I) = U(K)

60 TO 110 \

»xx AXIAL VELOCITY

J=JOL g
WRITE(6¢530)

00 80 I=1.IDL

KS(J=1)*«IMAX+I+1

PROP(I) = V(K)

60 TO 110

«»x SPECIFIC INTERNAL ENERGY

J=JOL
WRITE(60540)

00 100 I=1.I0L
KS(J=1)#IMAX+I+1
PROP(I) = AIX(K)

«%% WHEN PRINTING FIRST (TOP) ROW OF MAP, COMPUTE

SCALE FACTOR AND PRINT KEY.
IF(J,LT.JDL) GO TO 300

IF(WSMAX (NPROP) «GT.0,) GO TQ 180

s SKIP CALCALATION OF SCALE FACTOR

60 TO 300

x%% COMPUTE SCALE FACTOR AND PRINT MAXIMUM VALUE OF

2k



180

190
200

2l0

220
230
240

250

260
270

280

300

310

320

330

340

EACH 5YMBOL USED

SCALE = WSMAX{(NPROP)/FLOAT(MS)

IF ((AINT(SCALE*1000.)).LT.(SCALE*1000.)) GO TO 190
60 TO 200

SCALE = AINT(SCALE*1000.+1)/1000,

CONTINUE

IF(NPROP.EQ.1) GO TO 220
VALUE(1) 5 O,
VALUE (2) £ SCALE/10.
DO 210 I=1.MS
VALUE(I+2) = FLOAT(I)=*SCALE
GO TO 240

*x% VALUES FOR COMPRESSION MaP
VALUE (1) = WSMIN
DO 230 I=1.MS
VALUE(I+1) = FLOAT(1)=*SCALE

*«%x PRINT DEFINITIONS OF MAP SYMBOLS
ILIML = 1
ILIM2 = 10
MSPSMSYMBL + 2
IF (MSP.LT,ILIM2) ILIM2 = MSP
IF (NPROP«NE+l) GO TO 260
WRITE(6¢550) (ALE(I) ISILIM1,ILIM2)
WRITE(6¢560) (VALUE(I)»ISILIM1,ILIM2)
60 TO 270
WRITE(60570) (ALE(I)»I=ILIM1,ILIM2)
WRITE(6+580) (VALUE(I) e ISILIML,ILIM2)
IF (MSP.EQ.ILIM2) GO TO 280
ILIMI=ILIM2+]1
ILIM2=ILIM2+10
GO TO 250
WRITE (60590)

x%x% ASSIGN APPROPRIATE SYMBOL TO EACH CELL IN ROW J.

DO 370 I=1.IDL
K=(Je=1l)xIMAX+I+]}
IF (AMX(K) «GTe0e) GO TO 310
MA = 41
GO TO 360
IF (NPROP.EQes1l) GO TO 340
IF (AUS(PROP(1))eGTe0,) GO TO 320
MA = 1
G0 TO 360
IF(ABS(PROP(I))«6T.VALUE(2)) GO TO 330
MA = 2
60 TO 360
FLOTMA = ABS(PROP(I))/SCALE + 2.
MA = INT(FLOTMA)
IF(FLOTMAGT.AINT(FLOTMA) )} MASMA+]
MA = MAXO(MA»3)
60 TO 360

«xx DEFINE MA FOR COMPRESSION MAP
IF(PROP(I) +«GT+WSMIN) GO TO 350
MA=1

25



GO To 360
350 FLOTMA = ABS(PROP(I))/SCALE + 1.

MA = INT(FLOTMA)

IF(FLOTMA«GT.AINT(FLOTMA)) MA = MA+}

MA = MAXO0(MA»,2)
o «*%x STORE CHARACTER TO BE PLOTTED FOR CELL K
360 PR(I) = ALE(MA)

IF(PROP(I) «LT¢0¢) PR(I) = XUM(MA)

c %% END OF I=LOOP
370 CONT INUE
(o *x%x% PRINT J ROW OF MaP

IF(MOD(Jr5) oNE.DO) GO TO 380
WRITE(60600) Jr (PR(I)oI=1,IDL)

i 60 TV 390
380 WRITE(60610) (PR(I)» I=1.1DL)
390 JaJ=1
C **%x HAVE WE REACED BOTTOM ROW

IF(J.EQeD) GO TO 395
GO TO (150351550 75+95) s NPROP
(o s*x% PRINT AND LABEL x=AXIS OF MAP
395 PR(1) = ALE(29)
WRITE(60600) Jr (PR(1)sI=1,]IDL)
WRITE(60620) (I IS0,IDLsS)

C
' NPROP = NPROP + 1
GO TO (400+300¢50070+90+,400) »NPROP
C _
¢ 400 RETURN
C %% FORMATS
$00 FORMAT (1H1 s 4X 0 15SHCOMPRESSION //)
S1C  FORMAT(1H1ls4X». SHPRESSURE /7)

520 FORMAT(1H1,4X»iSHRADIAL VELOCITY//)
530  FORMAT(1H1,4Xs1SHAXIAL VELOCITY //)
S40  FORMAT(1H1,4Xs24HSPECIFIC INTERNAL ENERGY//)

550 FORMAT(16H SYMBOL 010(4X0A2,4X))
560 FORMAT(16H MAXIMUM VALUE ¢10(F6.3+4X))
570 FORMAT(1i6H SYMBOL 010(3X0»A2,5X%))

560 FORMAT(16H MAXIMUM VALUE »1P10E10.2)
590 FORMAT(//)
600 FORMAT(I1002H I1054A2)
610 FORMAT(L10Xs2H I+54A2)
620 FORMAT(I12010110////)
END

26
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REQUIREMENTS FOR ENLARGING THE GRID

The RPM code, as it is listed in this report, can calculate at most
2500 cells. The number of rows (JMAX) cannot exceed 100, and the number
of columns (IMAX) cannot exceed 50, To increase the grid size the user
needs only to redimension most of the arrays in Blank Common and redefire
some of the equivalences. Given IMAX and JMAX, the parameter definitioms
below. show how the dimensions and equivalences should be redefined,

PARAMETERS: TIJD = IMAX ¥ JMAX + 2

ID = IMAX + 2

IDP = IMAX + L

JD = JMAX + 2

JDP = JMAX + &

ITP = (IMAX + 2)/2

JTP = (JMAX + 2)/2 \
JD2 = 2 % (JMAX + 2)

ID3 = 3 % IDP

-ID4 = 6 * IDP

IDS5 = § % IDP

ID6 = 12 * IDP
DIMENSIONS:

0 AMX(IJD), AIX(IJD), U(IJD), V(IJD), P(IJD),

1 X(ID), XX(IDP), TAU(ID), JRM(ID),

2 Y(Jp), YY(JDP), FLEFT(JD), YAMC(JD), SIGC(JD),
3 cAMC(JD),

L PK(15), 2(150),

5 Xp(ITP, JTP), YP(ITP,JTP),

6 PL(JD2), UL(JD2), PR(JD2),

7 RSN(ID), RST(ID),

8 axp(5), aMyp(5), IJ(5), JK(5),

9 DX(ID), DDX(IDP), DY(JD), DDY(JDP),

%  SNB(ID), STB(ID), UK(ID,3), VK(ID,3), RHO(ID,3)

27



EQUIVALENCES :

(UL,FLECT), (UL(JDP),YAMC)
(PL,GAMC,PR), (PL(JDP),SIGC)

_(p(1D3),VK), (P(ID4),SNB),
- (p(1D5),STB), (P(ID6),RHO)

(PR(1),1J), (PR(6),JK), (UL(JDP),CRAD)

28
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