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SUMMARY

TME CMC FLUID MECHANICS COMPUTER FROGRAM SYSTEM 1S BEING
DEVELOFEDR TO TRANSMIT THE THEORETICAL EVOLUTION OF FINITE
ELEMENT NUMERICAL SOLUTION METHODOLOGY. AFPFLIED TO NONLINEAK
FIELD FROBLEMS INTO A VERSATILE COMPUTER CODE FOR COMFREHENSIVE
FLOWFIELD ANALYSIS. THIS REFORT IS VOLUME III OF A THREE
VOLUME SET AND PRESENTS A DETAILED VIEW OF THE CODE FROM THE
STANDFOINT OF A COMFUTER FROGRAMMER’S USE.

A SYSTEM MACRO FLOW CHART IS FRESENTED ALONG WITH DETAILED
FLOW CHARTS OF SEVERAL ROUTINES WHICH ARE DEEMED NECESSARY TO
INTERACT WITH A THEORETICIAN / USER TO MODIFY THE OFERATION OF

THE FROGRAM.

DESCRIFTIONS OF ALL SUBROUTINES ARE GIVEN ANDy WHERE FERTINENT
DETAILS OF USAGEs PRIMARILY FOR INFUT AND OUTFUT ROUTINES.

DESCRIFTION OF INTEBER AND REAL SCALARS ARE GIVEN ALONG WITH |
A CROSS REFERENCE LIST DENOTING SUBROUTINE USAGE FOR THESE SCALARS. .

DESCRIFTION OF ENTRY POINTS IN DYNAMIC STORAGE VECTOR ‘1Z°. |
THE LENGTHS OF EACH VECTOR ACCOMPANY THE SCALAR DEFINITIONS. ;

A LISTING OF THE ROUTINES FECULIAR TO THE STANDARD TEST CASE 1
IS INCLUDED ALONG WITH A LISTING OF THE INFUT DECK AND FRINTOUT
(WHICH INCLUDES DEBUG INFORMATION) FOR THIS CASE. |

THE THEORETICAL DESCRIFTION FUR 3DPNS IS GIVEN IN VOLUME I.
THE USER ORIENTED DESCRIFTION 1S GIVEN IN VOLUME II.
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INTRODUCTION

ALL VARIANTS OF THE (MC SYSTEM ARE BUILT UFON THE MACRO-
STRUCTURE JLLUSTRATED IN FIG. 1. THE MAIN EXECUTIVE ROUTVINE
ALLLOCATES CORE USING A VARIABLE DIMENSIONING SCHEME, EASED UFON
THE TOTAL DEGREES OF FREEDOM OF THE FROBLEM. THE SIZE OF THE
LARGEST FROBLEM THAT CAN KE SOLVED 1S THUS LIMITED BY THE CORE
S1ZE OF THE COMFUTER IN USE. THE FRECISE MIX BETWEEN NUMBER OF

DEFENDEMT VARIABLES (AND PARAMETERS)» AND FINENESS OF THE DIS-
CRETIZATION, IS USER-SFECIFIAELE AND WIDELY VARIABLE.

THE INFUT MODULE SERVES 1TS STANDARD FUNCTION FOR ALL
DEFENDENT VARIABLEs FARAMETER AND GEOMETRIC COORDINATE ARRAYS.

THE DISCRETIZATION MODULE FORMS THE FINITE ELEMENT
DISCRETIZATION OF THE SOLUTION DOMAIN.

THE INITIALIZATION MODULE COMFUTES THE REMAINING INITIAL
FARAMETRIC DATA REQUIRED TO START THE SOLUTION.

THE INTEGRATION MODULE CONSTITUTES THE FRIMARY EXECUTION
SEQUENCE OF FROBLEM SOLUTION. 1T 1S BASED UFON AN IMPLICIT
INTEGRATION ALGOKITHM FOR THE COLUMN VECTOR OF UNKNOWNS FOR
THE SOLUTION WHICH THE DISCRETIZED DESCRIFTION IS INITIAL VALUED.

CALLS TO AUXILIARY ROUTINES FOR FARAMETER EVALUATION, E«G.»
VICOSITY, STRESSESs FHI» PPy ETC.» AS SPECIFIED FUNCTIONS OF
DEPENDENT AND / OR INDEFENDENT VARIAELES ARE GOVERNED BY THE
INTEGRATION MODULE.

THE USER HAS CONSIDERABLE LATITUDE TO ADAFT 3DFNS coMoc
10 THE SFECIFICS OF THEIR PARTICULAR PROBLEM AT THIS FOINT BY
DIRECTLY INSERTING USER WRITTEN SUBROUTINES INTO THE FLOM
STREAM TO COMFUTE SFECIAL FORMS OF THESE FARAMETERS.,

THE OUTFUT MODULE IS SIMILARLY ADDRESSED FROM THE
INTEGRATION SEQUENCE AND' SERVES 1TS STANDARD FUNCTION
VIA A HIGHLY AUTOMATED ARRAY DISFLAY ALGORITHM.
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FROGRAM DESCRIFTTUN

THE 3DFNS VARIANT OF CMC IS WRITTEN TO EE READILY
EXECUTED ON ANY LARGE SCALE COMFUTER SUCH AS THE IEM 370 3031,
CYRER-173, CYBER-203 OR UNIvVAC 1108, IT 1S FPROGRAMMED IN
FORTRAN IV EXCLUSIVELYs» EXCEFT FOR CERTAIN MACHINE-DEFENDENT
ROUTINESs E.G.» DATE» ADDRESSy» ERROR HANDLING» ETC.

THE FROGRAM USES ABOUT 100K WORDS OF MEMORY FOR A SOLUTION
REGION INVOLVING ABOUT 200 NODES AND AEQUT 12 DEGREES OF
FREEDOM FER NODE. OUTPUT CAN BE STORED ON DISC, TAFE OR FUNCHELD
CARDS FOR FUTURE RESTARTS.

CONSIDERABRLE EFFORT HAS BEEN DEVOTED TO CONSTRUCTION OF
CMC/3DPNS IN A UNIFORM AND CONSISTENT MANNER.

A COMFREHENSIVE SUBROUTINE SUBSTRUCTURE 1S UTILIZED
TO ALLOW FUNCTIONAL FROCESSING IN A CONSISTENT AND READILY
FOLLOWED SEQUENCE. INFUT FORMATS ARE CONSISTENT AND
FLEXIBLE,» AND PROGRAM INFUT CONTROLS ARE STANDARDIZEL,
CONSISTENT NOTATION OF VARIAELE NAMES IS EMPLOYED IN ALL
SUEBROUTINES AND ONLY THREE MAJOR ARRAYS ARE MAINTAINED.

THE COMMON BLOCK / VAREBLE / CONTAINS THE ‘IARRAY’ AND
THE ‘RARRAY’ VECTORS OF SCALARS. THE IARRAY CONTAINS A LIST
OF ALL THE INTEGER SCALARS USED' IN COMMON THROUGHOUT THE
FROGRAM. THE RARRAY CONTAINS A LIST OF ALL THE REAL SCAL.ARS
USED IN COMMON THROUGHOUT THE PROGRAM.

THE COMMON EBLOCK / ARRAYS / CONTAINS THE ‘1Z’ ARRAY.
THIS ARRAY . CONTAINS ALL THE VARIABRLE DIMENSIONEID' VECTORS»
MATRICES AND HOLLERITH DATA WHICH ARE USED RY THE FROGRAM.

THE SOURCE LISTING OF  CMC/3DPNS IS NOT INCLUDED IN THIS
DOCUMENT DUE TO ITS EXCESSIVE LENGTH ( APFROX. 17000 CARDS ),
THE SUBROUTINES FOR THE 3DFPNS VARIANT OF THE COMOC FROGRAM ARE
DESCRIBED IN THIS MANUAL.

>

e ap g o o

- -

.
A PO




THE

ORIG‘W‘¥ e S 53
OF POOR cunaryY

FOLLOWING IS A LIST OF COMMON BLOCRS WHICH ARE USED

TO STORE DATA WHICH MAY BE DESTROYED BY OVERLAY PROGRAMS»
OR WHICH 1S NEEDED ACROSS CERTAIN SUBROUTINES.

THE

/ARRAYS/
/CONFFR/

/DERIV /

/DISCRT/
/IMFDAT/
/JADRES/
/NEWGOM/
/NFINTQ/
/0UTDUM/
/PLOTFE/
/FPRSET/
/PRGDUM/
/RDREND/
/STDMAT/
/VARBLE/

LENGTH OF THE COMMON BLOCKS ARE SHOWN IN FARENTHESIS.

(SET IN MAIN)

(10) BDINFT» BLOCK DATA» CONTES» DERVDX» IMFLCT» IMFSLV)
PPRESy PRSGRDs RNLDSTs TCHECK)

(100) BCONDT,»DERVBLs DFCFBL» DRVBUGy IMFLCT, IMPSLV,
INDEX» PFRESs» STCODE»

(10) BLOCK DATA» DSCRTZ,

(20) BDINFT,» LINK2, IMPSLV,

(30)

(10) BLOCK DATA» NWGEOM»

(30)

(75) BDINFT» BLOCK DATA» REOUTF,

(44) BDINFT» BLOCK DATA» FEFPLOT,

(41) EDINPT,» LINK2y» GETFFR»

(50) PRSGRD,

(1) BDINFY, ADDDEL,» DELELM» REDREL,

(30) BDINFT» RCONDT,DERVBLs FEDIMN» PFRES» STRF»
(1000)
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DESCRIFTION OF CONTROL WORD INFUT (BDINPT)

A CONTROL CARD WITH THE FOLLOWING FARAMETERS IS READ IN -

FARAMETER | FORMAT l CARD COLS‘ DESCRIFTION
vi AB 1 - 8 CONTROL VARIAELE.
NMUL FREE AFTER 8 Ni» N2y « « «» NN

NMUL IS A VECTOR ‘N’ LONG.
INTEGER OR REAL VALUES.

IT CAN CONTAIN EITHER

FOR CLARITY OF READING THIS SECTIONs THE FOLLOWING
EQUIVALENCES WILL BE ASSUMED IN SUBROUTINE EBDINFT,

Fis N1 = FMUL(1)» NMUL(1)
F2y N2 = FMUL(2)» NMUL(2)
F3» NI = FMUL(3)» NMUL(3)
F4a» N4 = FMUL(4)y» NMUL(4)
FSey NS = FMUL(S)» NMUL(S)
Fé6» N6 = FMUL(SYy» NMUL(S)
F7y N7 = FMUL(?7)» NMUL(?7)
F8y N8 = FMUL(B)» NMUL(8)
F?» N9 = FMUL(?)s NMUL(9P)

IF KDUMF = 1 IN NAMEO1» THEN

IMMEDIATELY AFTER BEING READ

STORED ALONG WITH THE DATA’S
(SEE IAINTG ANDIN IAREAL)

THE ENTIRE INFUT CARD IS FRINTED
FOLLOWED BY THE DATA THAT IS REING
ENTRY FOSITION IN THE IZ ARRAY

THIS ROUTINE LOOKS FIRST FOR A MATCH OF V1 WITH CERTAIN KEY WORIS
WHICH WILL EITHER CAUSE A SUEROUTINE TO BE CALLED' OR PROGRAM

FLOW TO OCCUR.
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DESCRIFTION OF CONTROL WORD INFUT (BDINPT)

- eam e e @ em e o an = -

- wn e er e ew e > = = -

1. (BLANK)
2. COMMENT

3. COMOC

4, COMTITLE

S. DESCRIFT Ni

N

- @ e e e mr e e e s @ T M e A e = e e s 6 e -

- m s m m @ e wm e W e ew S e @ o s e @ W ® - -

RETURN TO SCAN ANOTHER CARD.

FRINT THIS CARD AS A COMMENT.

PRINT THE COMOC TITLE FAGE TWO TIMES.

READ A TITLE CARD WHICH WILL AFFEAR ON COMOC.
CALL DSCRFPT AND FPROCESS ACCORDING TO Ni1.

1

EBLANK - READ AND WRITE INFORMATION CARDS,
203 - READ TITLES FOR DEP. VAR, OUTFUT HEADING.

20
33

6. END
7. EXIT
8. FEDIMN
9. FENAME

-— 10, ICOND -
11. IARRAY N1» N2»

12. INFUT N} -
13. KBNO N1 -

KBNO Ni» 1 -
14, LINK1 N1 -
15, LINK2 N1 -
16, LINK3 N1 -
17. LINKA N1 -
18, LINKS N1 -
19. NAMELIST -

20, PLUS N1 N2 N3 . .

4 - READ DESCRIFTIVE TITLE FOR HEADING
AT BEGINNING OF OUTPUT HEADER.
2 - READ TITLES FOR PARAMETERS FRINTED IN
THE OUTFUT HEADER.
RETURN CONTROL TO MAIN FROGRAM.
CALL EXIT.
CALL DIMENSIONALIZATION ROUTINE FEDIMN.
CALL FENAME TO SET DEFAULT SCALARS AND THEN
CALL NMELST TO READ IN NAMEO1 AND NAMEO2
NAMELISTS.
CALL ICOND TO FRINT INTEGER AND REAL SCALARS.
N3: N4y ETC.
SET IARRAY(N1) = N2» IARRAY(N3) = N4, ETC.
S8ET INPUT UNIT TO Ni.
ENTER FIXED NODES FOR DEF. VARIABELE N1
BY CALLING SUBROUTINE GETEND.
ENTER FIXED NODES FOR DEF. VARIABLE N1
BY CALLING SUBROUTINE GETECD WHEN N2 .EQ. 1.
CALL LINK1{(ND)
CALL LIMK2(N1)
CALL LINK3(N1, Us Y) WHERE Us Y HAVE MEANING.
WHEN N1 = 1.
CALL LINKA(N1» K) WHERE K 1S A DUMMY INTEGER.
CALL LINKS(N1)
CALL ENTRY ‘NMELST’ IN SUEROUTINE FENAME
TO READ IN NAMEO1 AND NAMEO2 NAMELISTS.
« ETC,
R(N1)Y = R(N2) + R(N3) + + « + + R(NND

21, QGKNINT - START THE INTEGRATION FROCESS.

22, RARRAY N1 N2 .,

23. VYYEND N1
24, 222222
25. 2DBL

26+ 2DFNS

SURVUNPIVOSIVI ISR SO S

e F1 ¢ + ¢« N &+ + « NN

K(N1) = R(N2) * ., F1 % ¥ FN %X + % R(NN)
DENOTES END' OF INFUT FOR DEF., VAR. Ni.
CALL SUBROUTINE Z2Z2222.

SET NM = 2,

SET NM = 2.

-
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DESCRIFTION OF _CONTROL WORD INFUT

NN NN = = - VECTOR QFERATIONS - - = \ N A

THE FOLLOWING INDICES WILL FREVAIL WHEN SUBSCRIFT NOTATION 1S USED.

I1Z1 = IZ(N2) + N¢
122 = JZ(N3) ¢ N7
I1Z3 = IZ(N4) + N8B
I1Z4 = JZ(N3) + N4
125 = 1Z(N2) + N3
126 = 1Z(NA) + NS
127 = 12(N&) + N7
128 = IZ(N2) + N4
I2Z9 = IZ(N3) + N%
R(N) = RARRAY(N)

ICN) = IARRAY(N)

COMMAND NAME IS LOCATED IN COLUMNS 1 - 8 STARTING IN COL. 1.,
ENTRIES START AFTER COLUMN 8.,

COMMAND ¢ ENTRIES DESCRIFPTION

|
NAME H

3.

4.,
S.

7

8.

10,
11,

ABSVAL N1 N2 N3- SET RZ(IZ(N2)) = ABS(RZ(IZ(N3))y I = 1, Ni
INDEXSET N1 N2 N3 N4 NS N& N?
- DO FOR I = 1y N1
K = JZ2(I25) - 1

RZ(IZ&6+K) = RZ(IZ7+1)

INTEGER = ALLOWS NEW VALUES TO READN INTO A SEQUENCE
OF LOCATIONS IN THE VINTGRs IZINTG AND IAINTG
VECTOR

MATSUM - CALL MATSUM ( RZ(IZ(N2))» RZ(IZ(N3)), R(N4),

RZ(IZ(NS))» N1 )
FDUMF N1 N2 N3 - CALL PODUMP ( IZ(IZ(N2)), IZ(IZ(N3))y N1 )
READ N1 N2 N3 N4
IF ( N2 JEQ. O > N2 = NNODE
IF ( N2 .GT. 0 ) N2 = IARRAY(N2)
IF ( N4 (EQ., 999 ) 1Z4 = N3
READ ¢ N1 ) RZ(I124) , I = 1, N2

REAL = ALLOWS NEW VALUES TO READ IN A SEQUENCE
OF LOCATIONS IN THE VREAL» IZREAL AND IZREAL
VECTORS.

RECIF N1 N2 0 0 0 Né&

CALL RECIF ¢ N1y RZ(I21) )
RETRIEVE N1 N2 - CALL NBNDRY (1» IZ(N2), IZCIYY) ) WITH NF = Ni
RESTOR N1 N2 - CALL RESTOR ( N1y IZ(N2), IZCIYY) )
SETVAL N1 N2 N3 N4 NS
= CALL SETVAL ( RZ(IZ1)» RZ(IZ2)» R(N4Q), R(NS)» N1 )

)

W et s -
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PEGSCROFTION OF  CONTROL RO RO

12, SORT NI N2 o0 NI oo WH
BONL) - ROND2IXXREXINT
RO - RONAYRXE ZFN
oo BTCe BY PAXRS (EVEN NOC OF ENIRAES),
FOR AN O RUMBER OF ENITRIESy THEN
SART NI N2 N2 - R2GU28) = RZCI2PIRXEXNFNTs L = 3y Ni
WHERE EXPNT = 0% UNLESS ‘PFOWER F1 CORL PRECEM S
THE SQRT CARDY THEN EXFPRNT - V1.
13, VECHUL KR1 N2 N2 NA
R2ZCL21) = R2CLZ2) % R2CLZLIRXN FOWER
WHERE. FPOWEER = 1.0 OR F9y LF FQ (HE 0,0,
14, WRITE N1 N2 R N4
IF ¢ N2 JEQe O ) N2 = NRODE
IF ¢ N2 (BT 0 ) N2 = TORKRAY(N2)
IF € NS G O JAND: NI (LR 6 )
CALL DUIVEC ¢ N2y L2¢124)s (K )
IF (R LT O ARDe NI EQ. 6 )
COLL OUTRON ¢ N2 T2(L24)y FIF )
IF ( NiT (EQ: 7))
WRITE (7:9%40) ((R2(L24+1-1)p1:19N2)
IF ( Ni NRE. 6 AN RL JRE, 7 )
WRITE (R1) (C(R2CIZ244T-0) el 1yN2)

(+)

- v cem - -
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DESCRIFTION OF INTEGER TYFE 1HPUT (RITNFT)

THE FOLLOWING COMMANDE ARE UTILIZ2ED 1O LOCATE STORAGE ADLRESSES
FOR INTEGER ARRAY DATA SFECIFICATIUN, THE CORDS ARE DIRECTILY
FOLLOWED' BY INTEGER DATA CARDS IN FREE FORNMAT. THE READ 8CaAN 1S
TERMINATED BY A ‘T’ OR BLANK CARil.

X X % NOTE % % x
‘K’ DENOTES THE LOCATION IN THE VECTOR ‘VINTGR’ WHICH CONTAINS
THE COMMAND NAMES FOR INTEGER TYFE 1NFUT.

IZ(IZINTG(K)) = LOCATION IN THE 12 ARRAY AT WHICH 10 BEGIN
STORING 1NTEGEKR ENTRIES.

IARRAY (TALNTG(K)) = WUMBER OF ENTRIES STORED STARTLING AY
IZ(IZINTG(R))

IF W1 .EQ. 3, ENTER LITERAL DATA. (SEE SUBROUTINE GETERND)
IF N1 +NE. 1, ENTER NUMERICAL DATA DIRECTLY.

EXAMPLE?
I0SAVE
1248 2248 3248 1247 9248, 5248 6248 7248 1
IOMULT
3%k2 21 Ax2, 8x1 T

K COMMAND IZINTG IAINTG DESCRIFTION

NAME (K) 1419
7 IPINT ] 31 SOLUTION SEQUENCE VECTOR,
12 LINKCALL 121 125 LINK NOS. TO EBE CALLED AT END OF INFLCT.
14 10MULT 123 67 OUTFUT VARIABLE MULTIFLIER FROM KRARKAY .
15 I10SAVE 124 &0 VARIABLE. LISY TO BE DISFLAYED AT OUTPUT.
16 CNTPTS 127 47 CONTOUR WODES T. ®E USED 1N

CONTES» DFCFE : TRETHK, WLFLXS» ETC.
X X X NOTE x % X
WHEN CHTFTS AND CNTNIIS ARE USEDy IARRAY(47)
SHOULD BE SET TO AT LEAST THE WO. OF ENTRIES
IN CHTPTS TO ALLOW FOR STORAGE ALLOCATION.
17 CNTNDS 128 128 NO., OF NODES IN EACH CONTOUR LINE.
18 IBORD a8 131 COUNTER-CLOCKWISE L:S8T OF BOUNDARY .,
19 IPSIBD 14 67 DIAGONAL FLAG REVERSAL VECTOR.
21  IONUMB 131 142  LIST OF ENTRIES 1N RARRAY TOU BE
DISFLAYED AT START OF EACH OUTFUT,

22 MPARA 135 67  L1ST OF MULTIPLIERS 1IN KARRAY USED
TO MULTIPLY IONUMB ENTRI1ES.
28 ELEMENTS 26 67  READ IN ELEMENT NODE CONNECTIONS.

¥ X X NOVE -
IAINTG(K) DR IAREAL(K) = 67 IMPLIES PRESET LENGTH 1§ NOT CHANGED,

I A Y T TP SR
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RESCRIFTION OF REAL TYFE INFUT (BDINPT)

L R B e

THE FOLLOWING COMMANIIS ARE UTILIZED TO LOCATE STORAGE

FOR REAL ARRAY DATA SFECIFICATION., THE NAME CARDS ARE NIRECTLY
FOLLOWED EY REAL DATA CARDS IN FREE FORMAT. ~HE REAT SCAN 14

TERMINATED BY A ‘T’ OR ELANK CARD,

™ e st em e e e e en  am O w wE e e 09 em  ew e A o e e

¥ X % NOTE % % x

‘K’ DENOTES THE LOCATION IN THE VECTOR ‘VREAL‘ WHICH CONTAINS
THE COMMAND NAMES FOR REAL TYFE INFUT,

IZ(IZREAL(K)) = LOCATION IN THE IZ ARRAY AT WHICH TO BEGIN
STORING REAL ENTRIES.

IARRAY ( IAREAL (K)) = NUMBER OF ENTRIES STORELD STARTING AT
IZ(1ZREAL(K)).

THESE CONTROL CARDS CAN CONTAIN & GROUF OF MULTT KRS Fo.
THE ENTERED DATA.

THE MULTIFLIER ENTRIES CAN BE OF Th ¢l TvrES:
1+ +/- REAL NO,
2. +N» SELECTS RARRAY(N) AS MULTIPLIER.,
3. =N» SELECTS RARRAY(N) AS DIVISOR,

DEFVAR 2 3 100.0 -27
30%22.5 24,7 3%5.3 10%50.0 T

MULTIFLIES EACH VECTOR ENTRY OF DEF. vak, *2 BY
100.0 x RARRAY(3) / RARRAY (27)

e T T - e e Em e e

.......... L

% wuzros | a3 1457 1y STATION FOR VARIABLE GRID CHANGE
l , [ IN TRANSVERSE DIRECTION.,

21 vuzvaL | 44 67 ' SCALE FACTOR FOR GRID CHANGE

i IN TRANSVERSE DIRECTION.

3 vuzros | &5 | 178 |x sTATION FOR VARIABLE GRID CHANGE
| IN NORMAL DIRECTION,

4 Vu3VAL | &6 | 67 |SCALE FACTOR FOR VARIABLE GRID CHANGE
, | IN NORMAL. DIRECTION,

DEFAULT = 1,0 / ALC
14
10' VUX2COR , 90 , 16 ’X2-CO0RDINATES AT NODE FOINTS,

el T D T -

VX1COR 89 ! 16 X1-COORDINATES AT NODE FOINTS,

10
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pESCRIFTION OF REAL TYFE INFUT

- e s ee ew @ e G n L, em es @R @ @p - P GB R Am er A % @ A e S W @ & > e -

J| MeME R
16| veress | 91
18 | vYY | 72
23 ' VSUTHLD , 133

[ [
25 uxasT | 139
26 VPVSX 140
29 | rRarrAY 0
33 | pEPVAR NN

l
{
l |
l
! |

e R AN A A e e i ? S 2

l

- mn am an an em e en e en e e @ @» e v e o= =

IPRESSURE VALUES AT NODE FOINTS. j
DEFAULT = PINF :

DEPENDENT VAR,
STLDVRy STLDTRs STLDCR»
ENTRIES FOR SUTHERLANDS LAW.
DEF . 494,00
| DOWNSTREAM STATIONS AT JHICH FRESSURE

|DOWNSTREAM PRESSURES AT VUX3ST.

'RGRRAY(NX) = AMULT» WHERE 1
AMULT = COMBINALION OF REMATMING ENTRIES.
’DEPENDENT VAR, DIST. AT NODE POINTS.

NN IS DETERMINED BY DEF. VAR, N1,

= 1YY + (NP-1) X% NYY X NODE

WHERE NF 1S THE LOCATION OF N1 IN

lNN
|

DIST.

+1163E-4y
IS DEFINED.
DEFAULT = XMUINF

THE IPINT VECTOR.

THE AMULT MULTIPLIER FOR THIS CASE CONSISTS
OF THE PRODUCT OF THE REMAINING CONTROL
NOS.

AFTER N1.

AT NODE POINTS.
STLDEX» STLCON

20400' 105' 000
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SURROUTINE DESCRIFTIONS.

THE FOLLOWING FAGES CONTAIN A RRIEF DESCRIFTION OF
THE SUBROUTINES IN THE COMOC COMFUTER FROGRAM.

- e e w @ o e o > e e > O e e @ @ o - - - - - e - - - -

NAMES IN FARENTHESES INDICATE CALLING ROUTINES.
IF NO NAME IS ENTERED' THEN SEVERAL ROUTINES FLACE CAlL.

»
UL L P N S e A, ) o3 s e e . e wmmy e e e =

(a.)

r =

Sy . -y -




HAalN

E’ [ ‘s

LACARR T Y

OF PUUK QUALITY

ONTROL ROUTINES

THIS IS THE MAIN CONTROL FROGRAM WHICH INITIALIZES THE RARKAY
IARRAY AND THE 1Z ARRAYS TO ZERO.

TO CHANGE THE VARIABLE SOTRAGE CAFACITY OF THE 12 ARRAY» RESET

THE DIMENSION OF ‘1Z’ ANI'y ACCORDINGLY, THE VALUF OF ‘1ZS1ZF°,
AFTER INITIALIZATION THE CONTROL ROUTINE BUINFT IS CALLED,

BRINFT (MAIN)
THIS IS THE CONTROL ROUTINE WHICH INITIALIZES VECTORS AND

CONTROLS THE FLOW OF THE FROGRAM ACCORDING TO USER INPUT.,

LINK1

b

2.

3.
4.
Se

» 70

‘%’.,{ : .'t‘(’.‘f'r.{-'"

= LINK2

A 1.
3 2.
; 3.
. 4‘
- Se
é.
{ 70
: L
§ 10,

. 13,
14,
15.

23,

R

( SEE TABLE 1 FOR INFUT DESCRIFTION. )

SUE. LINK1 (KK)

FLACE CALLS TO THE FOLLOWING ROUTINES
ACCORDING TO THE VALUE OF KK

NODELM
GEOMFL
GETFFR
PRSGRD
BCONDY

SUB. LINK2 (KK)

FLACE CALLS TO THE FOLLOWING ROUTINES
ACCORDING TO THE VALUF OF KK

DFCFNS
DFCFRL
WLFLXS
CONTES
REOUTF
TRANSFER TO FEOUTF FORTION OF REOUTF.
STRF
DRHOBL
TELINFP
XYCRDM
DSCRT2
TRBT! |
CFSTUF

e - e - . mw = am- -



Ginenss 4. PAQE 1S
oF POOR QUALlTY

CONTROL ROUTINES

LINK3 SUE. LINRI ( KNy Uy ¥ )
FLACE CALLS TO THE FOLLOWING ROUTINES
ACCORDING TO THF VALUE OF KK:
1. NBNDRY
2. RITE
4., DIMEN
S. SUMKEY

LINK4 SUB. LINK4 ¢ KKy NN )
PLACE CALLS TO THE FOLLOWING ROUTINES
ACCORDING TO THE VALUE OF KK:
2. IMPLCT
?. POTENT

LINKS SUB. LINKS ¢ KK )
FLACE CALLS TO THE FOLLOWING ROUTINES
ACCORDING TO THE VALUE OF KK
1. NWGEOM
2. CALL ROUTINES FROM LINKCALL LIST AT END OF IMFLCT.
3. CPINIT
S. SCHPRN
é. SETDIF

. P R

14
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OF POUH QUALITY

GENERAL FURFOSE ROUTINES

A
BOOLEAN ASSEMBLY OF ELEMENT MATRIX INTO GLOBAL MATRIX.

AVRG SUB. AVRG ( IND'» ARRs NUME )
COMFUTE THE ARITHMETIC AVERAGE OF ‘NUMB’ ENTRIES
IN THE ARRAY ‘ARR‘ INDEXED BY THE ENTRIES OF ‘IND‘.

LCSFINF (NODFCF) ,
CUBIC SFLINE FIT FOR A MONOTONICALLY INCREASING FUNCTION.

DUDY (WLFLXS)
THREE POINT INTEGRATION FORMULA FOR COMFUTING DUDY,

LOC (MFPRD)

COMPUTE VECTOR SUBSCRIFT FOR AN ELEMENT IN A MATRIX OF
‘SPECIFIED STORAGE MODE.

LOCATE SUB. LOCATE ( NAs» NN» M» N )
FIND THE LOCATION OF ‘M‘ IN THE ARRAY ‘NA’ AND STORE IT IN ‘N‘.

LOOK SUB. LOOK ( Ms» TINs CINy TFIN» COUT )
FIND ‘TFIN’ IN ‘TIN’ VECTOR. PERFORM LINEAR INTERFOLATION
OF ‘TIN‘y» ‘CIN’ AND PLACE IN ‘COUT’.

LOOKAV (NWGEOM) SUB. LOOKAV ( M» TIN» CINs TFIN» COUT, OSNEL

SIMILAR TO ‘LOOK’ EXCEFT THAT TRANSITION POINTS ARE RELAXED
BY SCALAR ‘RELAX’ TO FROVIDE ‘SMOOTH’ TRANSITION OF GEOMETRY.

MATSUM SUE. MATSUM ( A» By COEFy Cy» N )

IARRAY(347) = INCLFT
IARRAY (348) = INCRGT
KRINC = 1
NN = N x INCLFT
DO 200 I = 1» NN» INCLFT
A(I) = B(I) + COEF % C(KRINC)
KRINC = KRINC + INCRGT

200 CONTINUE
INCLFT = 0
INCRGT = 0

)

e
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GENERAL FURFOSE ROUTINES

MINMAX (DSCRTZ»ORDERSETSCL)
SUE. MINMAX (XN» XM» ILIMe NARs IMN» IMX )
COMFUTE THE MINIMUM ‘XN’ AND MAXIMUM ‘XM’ ENTRIES IN AN ARRAY
‘NAR’ AT LOCATIONS ‘IMN’ AND ‘IMX’ IN THE ARRAY.

HNMX (ELEM) SUE., MNMX ¢ NN» INAs MN» MXs LOW» LHI )
FROM AN INTEGER VECTOR INA CONTAINING NN ENTRIES,
STORE THE FOLLOWING:
LOW - FOSITION IN ‘INA‘ OF MINIMUM.
LHI - POSITION IN ‘INA‘ OF MAXIMUM.
MN - MINIMUM VALUE IN ‘INA‘.
MX - MAXIMUM VALUE IN ‘INA‘

MFRD (GEOMFL)
MULTIFLY TWO MATRICES ANDN STORE IN RESULTANT MATRIX.
C=AZx%EB

NENDRY (LINK3(1))
THE VALUE OF ‘NBSET’ DETERMINES THE OFPERATION OF THIS ROUTINE,
NBSET = 1y STORE THE DEFENDENT VARIAEBLE INTO ’‘YY’ VECTOR.
NBSET = O» STORE THE DEFENDENT VARIABLE FROM ‘YY’ VECTOR.

NODFIX (BDINFT,DFCFBL) SUB. NODFIX ( IB» INFIX )
COMFUTE FIXED NODES AS A FUNCTION OF INFUT IN BDINFT,
IN DFCFBLs COMFUTE FIXED NODES FOR TKE - DISS. AS FCY. OF YPLUS.,

ORDER (COLS»ROWSs»XYSCAL)
ORTER 3 ARRAYS ACCORDING TO THEIR X1 AND X2 COORDINATES.
THE THIRD ARRAY WILL CONTAIN THEIR ARRAY LOCATIONS.

RECIF SUB. RECIF ( NN» A )
FOR NON-ZERO ENTRIES IN ‘A’» STORE 1.0/A BACK INTOD ‘A’.

RESET SUE. RESET ( NN» Ay V)
RESET ’NN‘’ ENTRIES OF ARRAY ‘A’ TO THE VALUE ‘v’,

RESETI SUB. RESETI ( NN» NVEC,» NVAL )
RESET ‘NN’ ENTRIES OF ARRAY ‘NVEC’ TO THE VALUE ‘NvAL‘.

RESTOR SUB. RESTOR ¢ NN» Ay YY )
SETS DEF. VARIABLE ‘NN’ IF SOME ENTRIES ARE CHANGED
WITHOUT INTEGRATION OR 1TERATION.
NI = FCT(NN)
YY(NI+I) = A(1) FOR 1 = 1, NNODE

)
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GENERAL FURFOSE ROUTINES
SETR2S SUB SETRZS ( IOUT» INs» Cy» D'y N )
COMPUTE RZ(IOL:.+1~1) = C % RZ(IN+I-1) + Dy FOR ] = 1+ N
SETVAL SUB., SETVAL ( A» By C» Dy N )
IARRAY(347) = INCLFY
IARRAY(348) = INCRGT
KRINC = 1
NN = N %X INCLFT
. DO 200 I = 15 NN» INCLFT
- A(I) = C x B(KRINC) + D
KRINC = KRINC + INCRGT
200 CONTINUE
INCLFT = 0
) INCRGT = 0
VARMAX (FEDIMN,FEFLOT) SUB. VARMAX ( NKs» VAR, XMAX )
FOR +NK» FIND MAXIMUM VALUE IN VECTOR ‘VAR’ AND STORE IN ‘XMAX’
FOR ~-NK» FIND MINIMUM VALUE IN VECTOR ‘VAR’ AND STORE IN ‘XMAX’.
SECHMUL SUEB. VECMUL ¢ NFTy» C» As» E )
FOR I = 1, NPT, STORE:S
C(IY = ACI) x E(I)
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INFUT ROUTINES

ALDDEL (ELEM»GETHCD)GETEND)
ADD Ok DELETE ENTRIES IN AN INTEGER ARRAY DEFENDING ON THE
VALUE OF ‘KTYF’,
KTYF = 1, DELETE
KTYP = 2, ADD

ENDSEY (GETECD»GETEND)
DETERMINE NODES TO BE INSERTED INTO BOUNDIARY ARRAY,

LESCRF (KA) (BDINFT) SUB. DESCRF(KA)
FOR DIFFERENT VALUES OF KA» PRINT THE FOLLOWING.
0+1 | READ/WRITE FROBLEM DESCRIFTION.
3 [ READ/URITE IARRAY ENTRY AND' DESCRIFTION (10A4,1105544),

RARRAY ENTRY AND DESCRIFTION (10A4,110,5A4) .
203 | READ TITLE FOR OUTPUT STATION HEADING.
204 | READ TITLE FOR ‘COMOC’ COVER FAGE.,

GETECD (BDINFT)

INFUT IS SIMILAR TO GETBND EXCEFT THAT THERE IS ONLY
ONE BLOCK FER CARD.,

KEYWORD FORMAT | BLOCK COLS.| DESCRIFTION

(SAME) AB 1 - 8 SAME DEF. AS IN GETBND.

KEYWORD FORMAT | BLOCK COLS.| DESCRIFTION

KODE1 FREE AFTER 8 SAME AS KODE1 IN GETEND.

KODE2 FREE AFTER KODE1| SAME AS KODE2 IN GETBND,

KODE3 FREE AFTER KODE2| SAME AS KODE3 IN GETEND,

Al FREE AFTER KODE3| VALUE OF Al FOR THIS ROUNDARY.,
MAl FREE AFTER Al RARRAY MULT. FOR Al.

A3 FREE AFTER MA1 VALUE FOR A3 BOUNDARY CONDITION,
MA3 FREE AFTER A3 RARRAY MULT. FOR A3,

+MA1 = MULTIFLY BY RARRAY(MA1)
-MALl = DIVIDE BY RARRAY(MA1)

GETBCM (GETBCD)
EXTRACT BOUNDARY CONDITION VECTORS FROM INPUT DATA.

18
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INFUT ROUTINES OF PUUR QUALITY

GETEND (BDINFT)
ESTABLISHES THE BOUNDARY NODE VECTOR FOR EACH DEF. VAK. USING
EITHER THE WORD ‘ADD’ OR SIMFLE GEOMETRY OF THE FROBLEM
WITH THE FOLLOWING KEYWORDS AND' CODES -
EACH CARD IS DIVIDED INTO FOUR IDENTICAL
BLOCKS OF 20 COLUMNS EACH.
ALL BLOCKS ARE OF THE SAME FROMAT SO THAT A
DESCRIFTION OF ONE ELOCK ONLY WILL EE GIVEN.
THE BLOCKS START IN COL. 1» 21, 41 AND 61.

[ KEYWORD. | FORMAT |BLOCK COLS. DESCRIFTION
TOF A8 1 - 8 ACROSS TOF FROM LEFT TO RIGHT,
-TOF A8 1 - 8 ACROSS TOP FROM RIGHT TO LEFT.
BOTTOM A8 1 - 8 ACROSS BOTTOM FROM LEFT TO RIGHT,
-BOTTOM | A8 1 - 8 ACRGSS BOTTOM FROM RIGHT TO LEFT.
RIGHT A8 1 - 8 UF RIGHT HAND SIDE.
-RIGHT A8 1 - 8 DOWN RIGHT HAND SIDE.
LEFT A8 1 - 8 UF LEFT HAND SIDE.
-LEFT AB 1 - 8 DOWN LEFT HAND SIDE.
(BLANK) AB 1 - 8 IGNORE BLOCK.,
ADD AB 1 - 8 CALL ADDDEL TO INSERT ENTRIES.,
IGNORE BLOCK COLS, 9 - 20.
DELETE A8 1 - 8 CALL ADDDEL TO DELETE ENTRIES.,
IGNORE BLOCK cOLS. ¢ - 20.
[ONE AB 1 - 8 LEAVE ROUTINE.
—

FOR THE FOLLOWING KEYWORDS, THE THREE CODES (WE‘LL CALL THEM
KODE1, KODE2 AND KODE3 FOR CONVENIENCE) WILL DETERMINE WHICH
NODES WILL BE SELECTED.

KEYWORD | FORMAT | BLOCK COLS.|DESCRIFTION

KODE1 14 ? - 12 ROW OR COLUMN DISPLACEMENT FROM
EDGE BEING DESCRIBED (DEF, = 0),

KODE2 14 13 - 16 POS. IN LINE TO START (DEF, = FIRST)

KODE3 14 17 - 20 FOS. IN LINE TO END (DEF. = LAST)

READER (BDINPT»DSCRTZsREADV) SUB. READER ( L1i» F1, KNTR )

WHEN DATA CARD IS READ» 3TORE
1. INTEGERS IN ‘L1’ VECTOR
2. REALS IN ‘F1’ VECTOR

s
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INITIALIZATION ROUTINES

EROSHW (BDINFT)
DISTRIRUTE U1l FPROFILE OVER DOMAIN ACCOR NG TO BRADSHAW DATA.

- = -————CASE NO. 1400 FROM 1967 STANFORD FKOCEEDINGS.

CPINIT (DIMEN)
COMFUTE CFPINF AT TSINF.

JIMEN (LINK3(4))
COMFUTE NON-DIMENSIONALIZING FACTORS USED' IN FROGRAM.

FEDIMN (BDINFT)
SET UF DIMENSIONS OF VARIABLE LENGTH ARRAYS USED IN THE SYSTEM.
IF ‘KDUMP’ = 1» PRINT LOCATION OF ENTRY FOINTS IN ‘1Z’ ARRAY.

FENAME (BDINFT)
THIS ROUTINE CONTAINS A LIST OF ALL EQUIVALENCED VARIABLES
IN THE IARRAY AND RARRAY VECTORS.
MOST DEFAULT VALUES ARE ALSO SET IN THIS ROUTINE.
CALL NMELST TO READ IN NAMEO1 AND NAMEO2 NAMELISTS.

FINDBE (BDINFT)
DETERMINE A SERIES OF BOUNDARY ELEMENTS AS A FUNCTION OF
INFUTING BOUNDARY NODES IN COUNTER-CLOCKWISE ORDER.
ON FIRST PASS, IF IRORD 1S READ'» FIND BORDER ELEMENTS
AND REORIER NODES SD THAT FIRST TWO ARE ON THE EOUNDARY.

(BEOMFL)
COMPUTE ENTRIES FOR B112 AND E113 MATRICES.

GEOMFL (LINK1(3))
GENERATE THE UNIQUE ELEMENT MATRICES AND VECTORS.
SET UF THICKNESS VECTOR ITK.
GENERATE LENGTH % THICKNESS ARRAY IX1F2.
GENERATE AREA X THICKNESS ARRAY IAREA.
GENERATE B112 MATRIX.
GENERATE B113 MATRIX.
IF KODG .GT. O+ PRINT ELEMENT NO.» NODES OF ELEMENT AND
COORDINATES OF NODES FOR ELEMENTS FROM ’'IBOT’ TO ‘ITOP’.
AFTER THE ELEMENT LOOP 1S COMFLETED» FRINT THE VECTORS AND
MATRICES THAT WERE GENERATED IN THE ELEMENT LOOF.

BETALC (XYCRDM)

COMFUTE ‘ALC’ AS THE SHORTEST SIDE OF ALL THE ELEMENTS.,
IF 1T I8 NOT READ IN NAMEOZ2.

20
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INITIALIZATION ROUTINES

INDEX (BDINFTILINK3)

SET UF BASE LOCATIONS FOR VARIABLES TO KE USED IN SOLUTION,
SET BASE ADDRESSES FOR ELEMENT MATRICEX AND' VECTORS

USED IN ‘DERVEBL’ ELEMENT ASSEMELY LOOF.

JNCINF C(THELINF) ‘
DISTRIBUTE Ul» TKE AND DISS., OVER JUNCTURE REGION DOMAIN.

NMELST (ENTRY FOINT IN FENAME)

READ' NAMELISTS ‘NAMEO1‘ AND ‘NAMEO2‘ WITHOUT AFFECTING
SCALARS IN FENAME THAT MAY HAVE BEEN CHANGED SINCE
CALL TO FENAME.

NODFCF ¢(BDINFT)

FLACE PC BOUNDARY DATA ALONG DOMAIN EOUNDARY .
DISTRIBUTE FC DATA OVER ENTIRE DOMAIN USING STRF.

L et T s L SOV P — ERS
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OF POOR GUALITY

GRID DISCRETIZATION ROUTINES

coLsS (DSCRT2)
COMFUTE THE NUMBER OF COLUMNS, ‘LCOL‘» IN THE OUTFUT DISFLAY
AND SET UF THE FOLLOWING ARRAY»

INCOL(J) =~ NO. OF NODES IN COLUMN J,

DELADD ¢(ADDDEL)
Al ENTRIES TO AN INTEGER ARRAY 'NSIDE’ AT A TIME.

DELELM (DELNOID
DELETE ENTRIES IN AN INTEGER ARRAY ‘NSIDE’ AT A TIME.

DELETE (DSCRT2)
DELETE NODES THAT ARE NOT CONNECTED TO ANY ELEMENTS.

DELNOD (ADDDEL)
3ET UFP CALL TO DELELM AND SUFFRESS ZERO ENTRIES IN A VECTOR.

DSCRTZ (LINK2(14))

SET UF SOLUTION DOMAIN DISCRETIZATION.

SET UF SCALE FACTORS» GENERATE NODES AND' ELEMENTS» COMFUTE ROW
AND COLUMN KEYS FOR SOLUTION AND FRINTOUT, AND SCALE INPUT
COORDINATES BY REFL,

THE FOLLOWING KEYWORDS ARE USED TO TRANSFER FLOW -
TYFE 1 - THIS TYPE OF INPUT 1S FOR RECTANGULAR GEOMETRY.

KEYWORD FORMAT | coLs.] pESCRIFTION

VX2ascL AB i-8 READ THE FOLLOWING IN FREE FORMAT
‘ X0 - START OF X2 GEOMETRY.
NDIIVL - NO. OF DIVISIONS IN FIRST
INTERVAL.

X2 - X2 FOS. AT END OF INTERVAL.
FR1 - PROGRESSION RATIO FOR SFACING.
NDIV2 <~ NO. OF DIV, IN 2ND INTERVAL.
X2 - X2 POS. AT END OF 2ND INT.
FR2 - PROG. RATIO FOR SFACING.

o o o CONTINUE WITH NDIV3 X3 FR3»

UNTIL A SCAN DELIMITER ‘T’ OR A BLANK
CARD IS ENCOUNTERED.

UX1SCL A8 1-8 SAME AS VUX2SCL BUT FOR DNIRECTION 2,

- o 3 . A
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ORI DISCRETIZATION ROUTINES

DSCRTZ CONT. TYFE I INFUT,

(KevuoRy _ [Fornat] _cois. |pEscRipTion T 7 T
N1 ! FREE JAFTFR COL. 8 ON NDECRD CARD.

[NDECRD AB 1-8
I

X FOR N1 EQ -1» A RECTANGULAR GKID IS FORMED

' FROM THE VUX1SCL AND VX2SCL INFUT.

FOR N1 NE -1, READ IN RECTANGULAR MESHES, |
! 4 PER CARD IN FREE FOKMAT. '

! TERMINATE READ WITH A BLANK CARD.

X NRL» NRU» NCL» NCU

! NRL - LOWER ROW NUMEFR '

NRU - UFFER ROW NUMEER. f

NCL - LOWER COLUMN NUMEBEK.

NCU -~ UPPER COLUMN NUMEBER.

: E. G,

; 3 8 1 &

i PRODUCES A MESH OF NODES FROM ROW 3

! THRU ROW 8 AND FROM COLUMNS 1 THRU 6

i WITH SCALE FACTORS GENERATED i

|

! ACCORDING TO THE FR(I)’‘S,
' A8 1-8 GENERATE ELEMENTS FROM

, ELEM
- RECTANGULAR MESH,
' N1 . FREE |AFTER COL. 8
! ! ON ‘ELEM’ CARD +1 = ADD ELEMENTS IN ELEM. ,
' N2 | FREE |AFTER N1 -1 = DELETE ELEMENTS IN ELEM.
| N3 FREE {AFTER N2 TURN DIIAGONALS RELOW ROW N3,
| N4 FREE |AFTER N3 TURN DIAGONALS RIGHT OF COL. N4,
DONE AB 1-8 SCALE X1COR BY XSCALE
e d._._ SCALE X2COR BY YSCALE AND RETURN.

X X x NOTE % % % VUX1SCL IS OFTIONAL FOR 1D ELEMENTS .,
E.G, CREATE A GRID 41 ROWS RY 25 COLUMNS

LINK2 14 T CALL DSCRTZ
UX1SCL

°o°' 12 1.0 10259 12 200 008 T
UX28CL

0.0 20 2,0 1.1y 20 S.0 1,0 T
NDECRD

1 41y 1 25 O T
ELEM
DONE

(g 2e]
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BRID DISCRETIZATION ROUTINES

TYFE 11

THIS TYFE OF INFUT

NON-RELCTANGUL.AR GEOMETRIES.

1§ TO BE USED FOR

S : :
 KEYWORD | FORMAT | COLS.| DESCRIFTION
r !
' STYFE | A8 1-8 | NO. OF SIDES / SUFER ELEMENT,
. SELCN Eae 1-8 | NODE CONNECTIONS FOR SUFER ELEMENTS.
' , . EIGHT (8) / SET,
; i N1y N2y N3» N4y NS» Né» N7, N8 |
; N1 AND' N2 DETERMINE DIRECTION 1, !
, N2 AND N3 DETERMINE DIRECTION 2. !
g N7 = NB = 0 FOR TIANGLES. i
: !
| NETA A8 1-8 | READ NO, OF DIVISIONS IN DIR, 1 i
| OF SUFER ELEMENTS. |
NEFS A8 1-8 | READ NO. OF DIVISIONS IN DIR, 2 |
OF SUFER ELEMENTS. |
DEFVAR ' a8 1-8 | DATA INFUT ON SUFER NODE SEQUENCE i
DEF. VAR, LIST NUAR OF THESE ARE TO BE ENTERED. l
FREE  AFTERICOL. 8 LIST OF DEF., VARIABLES

TO BE ENTERED.
SET STARTS WITH €9» 90 FOR ETA» EFS,
COORDINATES» AFTER THAT (IF MORE)
THE ORDER IS UNIMPORTANT.

A CHECK IS MADE TO SEE IF NSNODE X NVAR EQUALS THE
NUMBER OF ENTRIES IN THIS SET. IF THEY ARE NOT»
THE DATA IS PRINTED OUT AND E£XIT IS CALLED,

ANY OTHER KEYWORD ENCOUNTERED WILL CAUSE A RETURN FROM DLSCRTZ.

- o+ e e - - -
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OF FOUR QUALITY

GRII* DISCRETIZATION ROUTINES

DSCRTZ CONT.  TYFE 11 CONT.

E. G.
READ THE FOLLOWING IN NAMELIST ‘NAME.1°‘
NIZS = 250y NSNODE = 19 NSELEM = 29 NVAR = 3y NODES = 600r JFR = 1,

ADD_THE FOLLOWING CARDS AFTER ‘FEDIMN’ AND ‘IFINT’_INPUT DATA

LINK4 ® T CALL FOTENT TO0 SET UP STORAGE FOR DISCRETIZER.
FSIED

1 -2 T SUPER ELEMENT 2 HAS DIAGONALS OFFOSITE OF 1.
LINK2 14 T CALL DSCRTYZ TO READ IN SUPER ELEMENT DATA.

NETA

20 20 T 20 ELEMENTS ALONG ETA SIDE OF S.E. 1 AND 2,
NEFPS

12 12 7 12 ELEMENTS ALONG EPS SIDE OF S.E« 1 AND 2.
STYFE

4 4 T S. E. 1 AND 2 ARE BOTH QUADRILATERALS.

SELCN
9 10 3 1 12 13 19 2»
1 314 15 19 16 17 18 T 1ST 8 ARE S.E« 1 CONNECTIONS, ETC.

DEPVAR 289 290 1248 T TRANS. COORD.» NORMAL COORD.» Ul VEL.
¢.0 0.9 0,02 5%0.0 0.1 001 0.0 1,2 0.9 .02 0.0 1.101 1.2 i
1.101 1.2 )

0,0 0,0 402 S%X0.0 0.0 .02 3I%0.,0 2%0.1 4%0.,0» f
2%0.0 758 6%0.0 783 3%0.0 .783 0.0 i
4%0,0 T 1ST SET = TRANSVERSE, 2ND SET = NORMALs 3RD SET = U1, |

DONE

LT VW Y Y s
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GRID DISCRETIZATION ROUTINES

ELEM (DSCRTZ2)
GENERATE ELEMENTS AS A FUNCTION OF NODE COORDINATE INFUT.,
USED'" PRIMARILY FOR 4 RECTANGULAR LIOMAIN,

NDECRD (DSCRTZ)
GENERATE NODE COORDINATES FROM SUFPER ELEMENT INFUT DATA.

NODELM (LINK1(2))

SET UF THE ARRAYS ‘IELS’ AND ‘IELEM’ TO STORE THE NUMBER OF
ELEMENTS PER NODE AND A LIST OF ELEMENTS CONNECTED TO EACH NODE.
ALSO ‘AVTHK’ AND ‘AVAREA’.,

FRATIO (DSCRT2)
COMFUTE NODES USING PROGRESSION RATIO AND END FOINTS.

REORDR (FINDBE)
REORDER THE NODES OF AN ELEMENT SO THAT THE FIRST TWO WILL BE
BOUNDARY NODE SFECIFICATION IN THE ‘IBORD’ VECTOR MUST BE
COUNTER-CLOCKWISE.

ROWS (DSCRT2)

COMFUTE THE NUMBER OF ROWSs ‘KROW’s IN THE OUTFUT DISFLAY
AND SET UF THE FOLLOWING ARRAYS)
INROW(I) - NO. OF NODES IN ROW 1I.

INDRW(I) - COLUMN NUMBERS OF NODES IN ROW 1.
INDEX(J) - ROW NUMBERS OF NODES IN COLUMN J.
NOCOL(I)> - STARTING COLUMN NO. FOR ROW I.

XYSCAL (DSCRT2)

COMFRESS A VECTOR OF NUMBERS ‘X1’ BY SCALE FACT ‘SCFT’.

FIND ‘XYD = MAX(X1) - MIN(X1) % SCFT’

IF TWO ADJACENT POINTS OF ARRAY ‘X1’ ARE WITHIN ‘XYD’ OF EACH
OTHER» SET THE UPFER VALUE EQUAL TO THE LOWER VALUE.

26
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JYFE I1 GRID D'ISCRETIZATION ROUTINES
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REFINED DISCRETIZATION ROUTINES. (NON-RECTANGULAR GRID)

BND' (REFINE)
GENERATE BOUNDARY CONDITION VECTOR FROM
SUFER ELEMENT ROUNDARY CONDITIONS,

CARRAY (REFINE)
SET UP SUFER ELEMENT COORDINATE ARRAY.

ELKEY (REFINE)
GENERATES REFINED GRID FINITE ELEMENT CONNECTION DIATA.

EXTRCT (REFINE)
EXTRACTS REFINED GRID FINITE ELEMENT DATA FROM REFINED NODAL DATA.

EXTID (BND)
SAME AS EXTRCT BUT FOR EOUNDARY FINITE ELEMENTS.,

HMESH (DSCRTZ,FOTENT)
GENERATE GRID MESH FOR VARIOUS TYFES OF INPUT,

EQTENT (LINK4(9))
SETS UF TEMPORARY STORAGE LOCATIONS IN I2Z ARRAY FOR
GRID GENERATION.

QUADR (REFINE)
FERFORMS HI-QUADRATIC TRANSFORMATION OF QUADRILATERAL !
SUBREGION DATA AND GENERATES REFINED GRID DATA, !

IF KDUMP .EQ. 1, FRINT FRATIOS AND RSCALES. .

o e -

N cemevwy g

REFINE (MESH)
FERFORMS GRID REFINEMENT QVER TWO-DIMENSIONAL SOLUTION DOMAIN.

SELEND (REFINE)
RENUMBERS THE SUBREGION GENERATED BOUNDARY GRIDFOINTS.

SELINK (REFINE)
FORMS SUBREGION CONNECTION TABLE.

(REFINE)
FPERFORMS SUBREGION ELEMENT TO SUBREGION NODE D'ATA TRANSFER.

IRIANG (REFINE)

f; FERFORMS QUADRATIC TRANSFORMATION OF TRIANGULAR SUEBREGION DATA ~;
- AND' GENERATES REFINED GRID DATA. :

! XCOORD (REFINE) 3
» TRANSFORMS SUBREGION COORDINATES TO RECTANGULAR CARTESIAN. '

« . .
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INTEGRATION ROUTINES

ECONDT ¢ LINK1(7))
DUMMY ROUTINE FOR THE PRESENT.

BLSFRN (SCHPRN)
FLACES CALLS TO FFPRES AND STRF TO GENERATE PHI AND FF.

(LINK2(4))
RUNNING SMOOTH CONTINUITY EQUATION SOLVER TO COMFUTE U2 UF
COLUMNS OF NODES AFTER VSTART HAS BEEN REACHED.
IF IWRIT .GT. Oy PRINT DEBUG INFORMATION AT PRINT FOINT.

DERVBL (LINK1(8))
FORM THE DERIVATIVE OF THE ORDINARY DIFFERENTIAL EQUATION FIRST
ON U1-VELOCITY (GLOBAL CONTINUITY) AND OTHER DEFENDENT
VARIABLES INCLUDING TURBULENT KINETIC ENERGY» DISSIFATION FUNCTION.
LONGITUDINAL AND LATERAL MOMENTUM» IF DESIRED.
IF KODS .GT. Oy PRINT DEBUG INFORMATION AT FPRINT FOINT
FOR ELEMENTS CONTAINING NODES ‘IBOT’ AND ‘ITOF‘,

DERVDX (CONTES)

3-FPOINT FORWARD DIFF. FORMULA TO COMPUTE DERIVATIVE
IN DOWNSTREAM DIRECTION.

DFCFBL (LINK2(2))
COMPUTE TURBULENT VISCOSITIES FOR DEFENDENT VARIABLES FROM
1., TKE ~ DISSIPATION EQUATIONS OR
2. MIXING LENGTH THEORY, OR
3. COMBINATION OF BOTH TKE - DISS. AND MLT.
IF IWRIT .GT. O» PRINT DEBUG INFORMATION AT FPRINT FOINT.

DFCFNS (LINK2(1))
COMFUTE LAMINAR VISCOSITY ACCORDING TO TEMF. AT NODES
USING SUTHERLAND’S LAW.

DRHOBL (LINK2(9))
IF IGAS = O IN NAMEO1
COMPUTES THE TEMPERATURE AND DENSITY USING A SIMFLIFIED
ENERGY EQUATION. ISOENERGETIC MIXING FLOW WITH 2 SFECIES.

(DFCFBL» TRBTHK)
FIND BOUNDARY LAYER THICKNESS:» DELTAs AND NODE AT WHICH IT OCCURS.

28
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INTEGRATION ROUTINES

GETFFR (LINK1(4).NODFFR)

COMFUTE FRESSURE GRADIENT FROM THREE FOINY INT. SCHEME USING
INVISCID PRESSURES.
IF IDIFRT .GT. Oy PRINT DERBUG INFORMATION AT PRINT FOINT.

JNCFFR (NODPFR)
GENERATE PRESSURE AND PRESSURE GRADIENY VECTORS FROM TABLE DATA.

NODFFR (IMPLCT)

SET MULTIPLIERS FOR FP RHS TERM 2.
CALL DPS1SQ TO DETERMINE IF THIS IS A DATA FRINT/PUNCH FOINT.
CALL JUNCPPR TO COMPUTE FRESS. AND FRESSURE GRADIANT FOR NEXT STEF.,

NWGEOM (LINKS(1))

COMFUTE H21, G22» 623y F1 AND F2 FOR NORMAL DIRECTION?

H31s» H32y» H33» G1 AND G2 FOR CROSS DIRECTION
WHEN RUNNING VARIAELE GEOMETRY.

FFRES (BLSFRN)

COMFUTE PHI.

COMFUTE PERTURBATION FRESSURE.

COMFUTE GRADIENT PHI CONTRIBUTION TO U2, U3 MOMENTUM EQGNS.
IF KODé .GT. O» FRINT DERUG INFORMATION AT FRINT POINT
FOR ELEMENTS CONTAINING NODES ‘1IBOT’ AND ‘ITOP’.

FRSGRD (LINK1(S))
COMPUTE AXIAL PRESSURE GRADIENT.
IF IDIFRT .GT. O» FRINT DEBUG INFORMATION AT FRINT FOINT.

GKNINT (BDINFT)
INTEGRATION CONTROL ROUTINE TO TRANSFER CALL TO OUTFUY
FACKAGE AT PRINT STATIONS.

RNLDST (BLSPRN)

COMFUTE REYNOLD STRESSES FROM TKE» DISS. FUNCTIONS,

IF KDUMP .EQ. 1 .AND. KOUNT .LE. 2» FRINT DEBUG INFORMATION.

" SCHPRN (LINKS(S)»IMPSLV»222222)

USUALLY A USER FROVIDED SUBROUTINE TO CONTROL FLOW OF FROGRAM
AT THE END OF EACH ITERATION.

SETDIF (LINKS(6)»IMPSLY)

COMFUTE EFFECTIVE VISCOSITY FOR DEF. VAR, USING DFCFNS 8 DFCFEL.
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INTEGRATION ROUTINES

SOLVER (IMPLCT,QKNINT)
CONTROL ROUTINE TO DETERMINE WHICH INTEGRATION SCHEME TO USE.

JAUW (WLFLXS)

COMFUTE SKIN FRICTION USING FATANKER AND SPALDING
OR LUDWIEG - TILLMAN.

IF IDIFRT .GT. Os» FRINT DEBUG INFORMATION AT FRINT FOINT,

JCHECK (DERVDX»GETFPR) SUB. TCHECK ( TL» KODE )
CHECK FOR ENOUGH FOINTS YO COMPUTE THREE POINT INTEGRATION.

IRAFIN (PRSGRD» TRETHK)
TRAPEZOIDAL INTEGRATION,

JRBTHK (IMFSLV)
COMPUTE AND FRINT INTEGRAL FARAMETERS DELTA~% AND THETA.

WLFLXS (LINK2(3))

COMPUTE THE SKIN FRICTION DISTRIBUTION AND' HEAT TRANSFER
DISTRIBUTION ALONG THE WALL.

IF IDIFRT .GT. Os FRINT DEBUG INFORMATION AT FPRINT FOINT.
XYCRDM (LINK2(13))

S ———

GENERATE VECTORS FOR GRID OUTFUT ROWS AND COLUMNS»
SCALE COORDINATES WHEN RUNNING VARIAELE GEOMETRY,

ZZZ7Z2 (BDINFT»IMPSLV)

USUALLY A USER PROVIDED SURROUTINE TO CONTROL FROGRAM FLOW AT
THE END OF EACH ITERATION.
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IMPLICIT SOLVER ROUTINES

ASMMAT (DERVEL)
ASSEMKLE TRI-FENTA-ETC. DIAGONAL MATRIX.

BANDET (IMFSLVY)
DECOMPOSE JACOEIAN INTO L-U DECOMFOSITION.

EANDSL (IMFSLV)
SOLVE FOR DO USING L-U DECOMFOSITION AND' BACK SUBSTITUTION.

FILTER (IMPSLV»SCHFRN) SUB, FILTER ( LV, KVAD» LWy KWAD )

AVERAGE U2, U3 DELTA-Q IN IMFSLV.
AVERAGE U2, U3 VELOCITIES OVER ELEMENTS.

IMPLCT (LINK4(2))
TIMPLICIT SOLUTION CONTROL ROUTINE,
FOR CERTAIN ERRORSs ‘TIME’ IS SET TO -1.0 AND SELECTED DEBRUG

INFORMATION IS FRINTED ALONG WITH A NODE MAF AND STANDARD FRINT.

IMPSLV (DERVBL)
IMFLICIT SOLVER ROUTINE USING BANDET AND BANDSL.
IF NR .GE. NELFASy FRINT DEBUG INFORMATION AT FRINT FOINT#
AND IF NIT .GT. O» PRINT JACOEIAN AND L/U DECOMFOSITION.

SETIMF (IMPSLV,STCODE)
STORE THE J-TH LEVEL OF DEFENDENT VARIABLES FOR NEXT STEF.

STCODE (BDINFT,»DERVBL)
“FREVICT SOLUTION FOR CERTAIN VARIAELES (IF CALLED FOR).

BANDED CHOLESKY SOLUTION ROUTINES.

ASMSQ (STRF)
BOOLEAN ASSEMELY OF SQUARE SYMMETRIC MATRIX.

BANCHD (STRF)
SYMMETRIC BANDED CHOLESKY LINEAR ALGEBRAIC EQUATION SOLVER.

STRF (LINK2(7)yBLSFRN)
IMFLICIT EQUATION SOLVER USING BANDED CHOLESKY BACK SUBSTITUTION.

SOLVES FOR: FHI AND PF.
AT INITIALIZATION - DISTRIBUTES FC OVER DOMAIN IN NODFCF.

1F IPWRIT .GT. O» PRINT DEBUG INFORMATION FOR ELEMENTS
FROM ‘IBOT’ TO ‘1ITOF’.

SUMKEY (LINK3(S))
“CONPFUTE ELEMENT LINKING KEYS FOR SOLVER ROUTINE BANCHO.
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OUTFUT ROUTINES

CALORD  (BDINPT)
FRINT CALL ORDER OF ROUTINES USED FOR VARIABLE FARAMETERS.
PRINT INTEGRATION VARIABLE NOS. AND DEPENDENT VARIABLE NOS.

FRINT LIST OF PARAMETERS TO BE PRINTED IN OUTPUT ROUTINE.
FRINT PLOT INFORMATION,

COMOC (EBDINFT)
FRINT THE COMOC SYMEOL ON TWO FAGES ALONG WITH ASSOC. TITLE CARDS.,

DESISQ (NODFFR)

DETERMINE IF THIS IS A PRINT/PUNCH DATA STATION AND SET
AFFROFRIATE FLAGS.

DRVEUG (DERVBL)
DEEUG PRINT ROUTINE FOR DERVBL.

THIS ROUTINE IS CALLED AT A PRINT POINT WHEN
KODS .GT. O AND AN ELEMENT CONTAINS NODE ‘IROT’ OR ‘ITOF-,

FEFLOT (STOUT1)
GENERATE DATA TO BE USED FOR FLOT FACKAGES.
THIS ROUTINE IS CALLED AT THE END OF A PRINT FOINT WHEN:
KPNT .G6T. 0O AND KOUT .GT. O AND KFLVAR .8T. O

JCOND (BDINFT)
FRINT INTEGER AND REAL SCALAR CONDITIONS.
IARRAY(1) - IARRAY(S500)
RARRAY(1) - RARRAY(S00)

SUB. OUTNOD ¢ NN» IRRAY» TITLE )
FRINT AN INTEGER ARRAY ALONG WITH A 32 CHARACTER TITLE.

OUTFG (GEOMFL)
FPRINT THE ELEMENT NO. AND' NODE CONNECTIONS AND NODE
COORDINATES FROM THE GEOMETRY ROUTINE ’GEOMFL'.
THIS ROUTINE IS CALLED WHEN KODG .GT. O AND THE ELEMENT
NO. IS IN THE RANGE FROM ‘IBOT’ TO ‘ITOF’.
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QUTFUT ROUTINES

OUTVEC SUB. OUTVEC ( NN» ARRAY, TITLE )
FRINT A REAL ARRAY ALONG WITH A 32 CHARACTER TITLE.

FELANK (REOUTF) SUB. PBLANK ( N» P )
INSERT ‘N’ BLANKS IN THE OUTFUT VECTOR ‘P’.

ELILNK (REOUTP)
CONVERT A FLOATING POINT NUMBER INTO ‘A’ FORMAT.

PRINTA SUB. FRINTA ( Ky NFLCy» VAR )
FRINT A LIST OF ‘NFLC’ REAL NUMBERS ‘VAR’ IN ‘A’ FORMAT.

REOUTF (LINK2(S))
PRINT THE ARRAY GFOMETRY AND' NODE NUMEERS IN A PATTERN THAT
RESEMBLES FROBLEM GEOMETRY.
CFEQUTF) (LINK2(6)) FEOUTF IS A TRANSFER FOINT IN REOQUTF
WHEN KROW .LT. O.
FPRINT OUTPUT PARAMETERS IN A FATTERN THAT RESEMBLES
FROELEM GEOMETRY.
IF MAX. SCALE FACTOR EXCEEDS ‘NSM’ (DEF. = 10)»
TERMINATE THE FROGRAM.
IF OUTPUT PRINT NO. ‘KOUNT‘y EXCEEDS PRINT LIMIT ‘LPRINT’
TERMINATE THE FROBLEM.
IF NEWPRT .GT. O» PRINT SCALAR OUTFUT ‘NEWFRT’ COLUMNS ACROSS.
IF NMOUT .EW. 2» PRINT VECTOR OUTPUT WITH A CALL TO OQOUTVEC.

RITE (LINK3(2)) SUB. RITE ( NMBs» KEYs TITLE» NTITL )
COMPUTE ‘ NUMBER = (KEY-1)X10 + NME ‘,
GO TO STATEMENT ACCORDING TO VALUE OF ‘NUMEER’.
IF ‘NUMBER’ IS OUT OF RANGE» WRITE TITLE INFORMATION.

SCALEY (REOUTF)
CALL SCALE ROUTINE FOR UF TD 10 OUTFUT VARIAELES AT A TIME.

SETSCL (SCALEV) SUR, SETSCL ¢ ARRAY» ILIMe IT )
SET SCALE FACTOR FOR AN ARRAY OF REAL NUMERERS
AND NORMALIZE THE ARRAY BY 10X%XIT.

STOUT1 (REOUTF) SUR. STOUT1 ( MTM» NVOUT )
DIMENSIONALIZE OUTFUT VARIABLES FOR DISFLAY PURFOSES.
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DPUMMY ROUTINES

GETADD (FEDIMN) SUB, GETADD ¢ IVAR, IADD )

INSTALLATION ROUTINE TO GET MACHINE ADDRESS

OF VARIAEBLE ‘IVAR‘ AND STORE IT IN ‘IADD’.

BETDAT (RDATE,RITE) SUEB., GETDAT ( DATE )
INSTALLATION ROUTINE TO GET CURRENT DATE ON SYSTEM
AND STORE IT IN ‘DATE’, ( DIMENSION OF DATE IS 2 ).

GETTIM
INSTALLATION ROUTINE TO GET CURRENT CFU TIME.

LINK3& (LINK3(6))
USER ROUTINE TO BE USED AS NEEDED.

FDUMF (BDINFT»FEDIMN) SUB. FPDUMP ¢ Ay By N )
INSTALLATION ROUTINE TO DUMF CORE FROM ‘A’ TO ‘B’
IN FORMAT ‘N’

RDATE
FLACES CALL TO BGETDAT.

ETK SUB, TIMETK ¢ T )

INSTALLATION ROUTINE TOD STORE CURRENT CFU TIME INTO ‘T’.
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THE FOLLOWING CONTAINS A SEQUENTIAL LIST OF THE ENTRIES
IN ‘IARRAY’. THE REFERENCES ARE TO THE SUERROUTINES IN
WHICH THEY ARE USED, IF NO REFERENCE IS GIVENs THEN THE
VARIAELE 1S USED IN NUMEROUS ROUTINES.

SEQUENT1IAL IARRAY ENTRIES

L]

REFERENCES

IWLSEF
LPRINT
NEWFRT
NOUTVC
NOUTS

INPUT

NEQADD

NEQKNN
NCFTAB
NMBOUT
KDUNP
NTITL
NSM

NI
KPNT

DFCFNS»
GEOMFL»
BCONDT,» DERVBLs INDEX,» FPPRES» STCODE,
CONTES»

LINK3,

LINK2y

LINK2y

BDINPT» LINK2s QGKNINTe» RNLDST,

EDINFT» BCONDT, FEDIMN» GETBCD, FOTENT»
LINK2s DERVBL» IMPLCT» STCODE,» STRF»

XYCRDM»

LINK2y QKNINT»

REOUTF»

REOUTF»

RFOUTP»

E .INFT» DESCRFP» GETEND»READV1,

BLS1USs, CONTES» DFCFBLs IMPLCY, IMFSLV,
LINK2y DESCRP» FEDIMN»

LINK2es IMFLCT»
LINK2» IMPLCT.

CPINIT» FEDIMN»
LINK2, CALORD» DESCRF» FEDIMNs STOUT1,

BDINPT» LINK2, LINK3, COMOC» DESCRFPy» DIMEN» FEDIMN,

LINK2»
LINK3» NBNDRY»

35
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SEQUENTIAL IARRAY ENTRIES

] 36

NO. | ENTRY |REFERENCES
88 |NLINE |COMOCs DFCFELy TRETHK,
90 | NYY LINK2y LINK3y» DERVEBLs DSCRTZy» FEDIMNs INDEX,
JNCFPR» NODFCFy» FFPRESy STCODE, STOUT1y» STRF»
91 | N2Z FEDIMN» INDEX» STOUT1.,
92 | 1ZSIZE|MAINs FEDIMN» FOTENT» RITE» STRF,
94 INI1ZS FEDIMN» IMFLCT,
94 | IBASE [EDINFPT» LINK2y DSCRTZy» STOUT1»
97 | ITKE IFCFBL»
99 | IBL EDINFPT» LINK1s» LINK2y LINK3, RCONDNT, COMOC)
DFCFNS» DIMEN» FEDIMNs FILTERy GEOMFL» IMFLCT),
IMPSLV, RITE» STRF»
100 | IREND |BDINFT» LINK2y LINKS» FEDIMN» FOTENT» RITEs STRF»
102 | KOUT BDINFPT, LINK2y» CALORDy» IMFLCT» OKNINT» STOUT1),
105 [ IFTSPL | TAUW,
107 |NEL1E2 |DFCFBL» JNCINF,
108 |NCNADD|FILTERy IMFLCT» FFRES:»
113 [KFLVAR |BDINFT» LINK2, CALORD, FEDIMNs, STOUT1,
122 | IWRIT [CONTES, DFCFELs GETFSLs IMFLCT» TAUW,» WLFLXS)
125 |NCALLS |LINKSy CALORD» FEDIMN,
127 |IDIFRT|LINK1y GETFPRs IMPLCT,» JNCFFRs PRSGRD»
131 [NBORD |BDINFT,»
132 [ IPWRIT |LINK3y STRF»
133 |ITOF RCONDT» DERVELs GEOMFL,» IMFLCT, FFRESy STRF)»
142 |NOUTPR [LINK2» FEDIMN,
151 [KWFLXS |UWLFLXS)»
152 [INITKE |DFCFERL»
153 |NPUNCH |DIMEN» DSCRTZ» FINDEE),
157 |NPASS |IMPLCT» QKNINT,
161 |NFPVUSX [BDINFT» BRDSHW» DIMENs DPSISQy FEDIMNy GETFFR»
JNCINF» JNCFFR» NODFCF, FPBLANK,
162 | IEFSET [DFCFBL,
166 IN3IDPNS [BDINFT» LINK1» COMOC, CONTESs DERVELs IMFLCT,
RITE,» STCODE,
167 |KNTPAS |[DFSISQs IMFLCT»
169 |KCIDC BDINFT,
173 |NCOMOC |[COMOC» DESCRF» RITE»
174 |NCOMTD |[KDINFT, COMOC» DESCRF» RITE,»
, 177 [NU2POS |FEDIMN, NWGEOM»
e 178 |NU3FOS |[CONTES» FEDIMN» NWGEOM,
179 |LOC DIMEN» GETFSL» GETFFR» LOOK,» LOOKAV»
186 [ITDA |[CALORD» TRETHK.,
187 jITDE STOUT1,
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SEQUENTIAL IARRAY ENTRIES

STCODE»

STRF»

NO. | ENTRY |[REFERENCES

189 | NSTD BDINFTs FEDIMN»

190 | NMOUT [LINK2» LOOK,

191 | NM

192 | N2M DERVBL» FEDIMN» GEOMFLy» RNLDST» STRF»

193 | NM2 DERVBL» DRVEBUG: FEDIMN,» GEOMFLs» FFRES,
RNLDST» STRF»

194 | NDF BDINFTs LINK3y» FEDIMNs IMFLCT» INDEX,

195 | KFXEND [WLFLXS»

196 | ITWALL |WLFLXS)

197 | NTPRNT |LINK2» TRBTHK»

203 | NTCRDM |POTENT» XYCRDM)

205 | ITIMER [LINK1» LINK2, LINK3» LINK4» LINKS,» SOLVER,

206 | NMDL DERVBL,» DRVBUG» FEDIMN» RNLDSTs STCOLE,

<08 | NVRHS |LINK2, BCONDT» NODFCF» FPRES» STRF)

210 | NCOMPG |BDINPT» LINKAy FEDIMN» FRSGRD,

212 | MLTRHS |FEDIMN» PFRES» STRF»

215 | ISUPRS |[BDINFT» LINK2,

225 | NVRH LINK2, BCONDT» NODFCF» FFRESs STRF»

233 | NODES |[POTENT,

250 | IPHI BODINPT» LINK3» GEOMFL» RITE,

251 | NSNODE |LSCRTZs» MESH» FOTENT»

252 | NSELEM|DSCRTZ» MESH» POTENT)»

260 | NVAR DSCRTZ» MESHs» FOTENT,

286 | NEQAV2 | IMPLCT» !

287 | NEQAVI | IMFLCT»

291 | JFR QUADR Yy

295 | IPLOTV |CALORD,

301 | NIMPLT

303 | NITER

304 | NELFPAS

305 | NBAND |ASMMAT» DERVBL» IMPSLVs INDEX»

306 | NMBJAC |DERVBL» IMPSLV, INDEX,

307 | NCONV [BLSZZZ, DERVBL» DFCFEL, IMPSLVs FFRES,
PRSGRD» TRBTHK,

310 | NFMROW|{DERVBL» IMFSLV,» INDEX» STCODE,

312 | IUONLY |DPSISQ» IMFSLV, FPRES)

313 |NR IMPSLV» JNCFPFR» STCODE,

316 |NIT IMFSLV)»

317 I NDEGFT|DERVBL, IMPLCT» IMFPSLV» FFRES» STCODE,

320 | ICHI INPLCT

322 | ISTART | IMPLCT,

323 |NLAST |IMPLCT,
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SEQUENTIAL IARRAY ENTRIES

REFERENCES

324
327
329
336
339
340
344
347
348
349
350
351
352
353
354
371
380
389
394
396

NCNTIY
I1DDXST
NRJACE
NFDEUG
NFRGDE
NNROW
IBLAS
INCLFT
INCRGT
LPUNCH
LPUNIT
LFSUF
LPPNCH
LFLOT
LPLTPR
NPVUSXT
K8SAV
KODé
NTABPT
JNCPCF

EBLSFRN
BLSIUS,
IMFSLVy
DERVEL »
FRSGRIy

FILTERy IMFLCTy IMPSLVs PFRES»
GETFFRy» IMFLCT» IMPSLV,

JNCINF s NODFCFy»STRTCH»

IMFSLV)
MATSUM»
MATSUM»
DFSISQy
DFSISQAy
DFSISQy
DFSISQy
DFSISQ»
DFSISQy
NODFCF»
FFRES»

BCONDT»
LFSISQy
JNCFFR»

PV i, e A e, e -

SETVAL»
SETVAL»

REOQUTF»

GETPFR» IMFLCT» FFRES,
JNCFFR» NODFCF)»
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THE FOLLOWING CONTAINS A SERUENTIAL L1IST OF THE ENTRIES
IN ‘RARRAY‘, THE REFERENCES ARE TO SUEBROUTINES 1IN
WHICH THEY ARF USCD. If NO REFERENCE IS GIVENs THEN THE
VARIAEBLE 1S USED' IN NUMEROUS RUUTINES,

--------------——---_---—----.

SEQUENTIAL RARRAY ENTRIES

ENTRY [REFERENCES

P gt s
VDLW OOINDGNM

R e
N

rd
"

(NN
S W

FACT LINK2, BCONDTs DIMEN» FEFLOT» GETFFR, JNCFFPR»
ONE TRBTHK '

ALC
THK IIMEN, GEOMFL,

HSINIT|{ DIMEN,

PINF BRDSHW, DIMEN» DRHOELs GETFFR, JNCPFPR» FBLANK,
RHOINF|DFCFBL» DFCFNS» DIMEN, DRHOBL» WLFLXS»

DELP DIMENs IMFLCT» QKNINT,

EPS DIMEN, IMPLCTs IMPSLV» FFRES, STRF,

H LINK2s, BLSPRN» DERVDX, DIMEN, DFSISQ, IMPLCTy IMPSLV,
INDEX» JNCFPRs LOOKAY,

HMAX DIMEN» IMPLCT» IMPSLV,

HMIN LINK2, BLSIUS, DIMENs IMFLCT» FRSGRI,

RE BCONDT,» BLSIUSs CONTESs DERVEL, DERVUNSs DFCFBL, DIMEN,
INDEX, SETDIFs TAUW» TRETHK,

TF LINK2, CONTES: DERVEL,» DIMEN, DFSISQ, IMPLCT, IMPSLVY,
QKNINT»

TIME

T0 ELSIUS, CONTES: D'IMEN, DFSISQ, DRHOBL, IMPLCT» JNCFFR,

NWGEOM» STCOLE.,

TWOFI | DIMEN,» GEOMFL,

UINF BCONDT» BLSIUSs» CPINIT, DFCFELs DIMEN, DRHOBL» INDEX,
JNCPPRy PRSGRD» WLFLXS)

RUNIV | DIMENs» DRHOBLs FRSGRD,

CFOINF| CPINIT» DIMEN, FEDIMN,

G BCONDT,» DIMENs FEDIWNs FRSGRI,

RTCON1{ CFINIT, DIMEN,

TD DIMEN, DF31SQ»

PEDDIHﬁDIHEN» GETFPFPRy» JNCFFRs» PRSGRD,

XMUINF| BCONDT» DFCFBL,» DIMEN» SETDIF,

PEDGE | DIMEN» DRHOEL» GETFFR» JNCFPPR, FRSGRDy

TRATIOl DIMENy DRHOBL,

TKEDGE| DFCFBL»

REFL LINK2» DFCFBL» DIMENs DSCRTZ, JNCFPRs FBLANK» FRATIO,

Ay s v T

v et o @« L

e i e emmaw 2 e e e e e -




. o e
R e N S T e

RRPEIISI Ny
SeEt T

N

T
'R

Ty

CPUIP I W - P N

I .

ENTRY

2

ofiGiAL WLGE S
OF POOR QUALITY

SEQUENTIAL RARRAY ENTRIES

REFERENCES

124

125

REFLRE
TIMESV
SSINIT
RTCONS
TOFINF
FACTMU
GAMMAF
XMACHO
CONV
UEDGE
XMF

FR
EFAMD
CONRHO
STLDVR
STLDTR
STLICR
STLDEX
STLCON
FACTF
FACTH
FIBAR
COMFX
COMFY
AVD
EFPSINF
TKEINF
EFTEST
XPRIME
FPRCON
FPRIME
VSTART
DEPLY
VELCST
XMA
XMH
TWELVE
ARSCAL
CON
XLAM

DIMEN,

IMPLCT» IMFSLVs PRSGRD)

DIMENy IMFLCT» QKNINT)
CFINITy DIMEN,
CFPINIT» DFCFNSy DIMEN:»
DFCFEL, DIMEN, WLFLXS»
DIMENs DRHORL, PRSGRID
DIMEN» DRHOBL,»

BRDSHW, DIMENs DRHOBL»
DIMEN,

FEDIMN,

FRSGRD»

DIMENy» STRF»

DIMENs DFCFNS»

DIMEN» DFCFNS»

DIMENy DFCFNS»

DIMENy DFCFNS»

DIMEN, DFCFNS»

BDINFT» DIMENs STRF
DIMEN,

JNCINFy

DSCRTZ»

DSCRTZ,

DFCFEBLy DIMEN,

DIMEN»

DFCFEL» DIMEN

DERVELy DFCFBL»

DIMENs GETFFRs JINCFFR)»
DIMEN, GETFFR» JNCFFR)
DIMEN: GETFFR» JNCFFR»
BLSIUS, CONTES» DIMEN:
DIMENs QKNINT,

DIMEN, DIMENs DRHOBL»
DIMENs DRHOBL» FRSGRD»
DIMEN,

BRDSHW»

FPRSGRD »

DFCFEL,

DFCFBLy GETFSL»

SO et s R
L2

DRHOBL. »

GETFFRY

FPRSGRD»
FRSGRD»
FRSGRD»

FEDIMNys FRSGRI

FFRES»

TRETHK»
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[ REFERENCES

129
135
136
137
133
1349

140
141
142
143
145
154
155
156
160
171

179
181
182
183
184
185
186

187
188
189
190
193
196
198
199
201
202
203
204
205
206
207
209

SCT
ENERGY
OSMAX
AVDF
RUESQ
H31

632
G33

G1
C4EDSW
E1E28W
XMACHS
TSINF
AINF
CPINF
EULER

RADCON
C1KORE
C1DORF
C2DORF
C2KORE
FRIDIS
H21

G622
623

Fi
SLOFE
XNWGEOD
THETAF
YFLUS
RNULOC
X7C
UWALL
UEDGEN
ENER
DELSTR
THETA
CONVRG
ELTH

UFCFBL, FEDIMN,

DERVBL

BCONDT,» DFCFEL, NWGEONM,
DFCFBL,

TAUW, WLFLXS,

ECONDT» DERVEL» DERVNS»
RNLDST» STRFs XYCRDM»
BCONDT,» DERVBL, NWGEOM,
BCONDT» DERVBL, NWGEOM,
NWGEOM, XYCRDM,
DFCFBL» DIMEN,
DFCFELy DIMEN,
LINK3, DERVBL,
CPINIT, DIMEN,
DIMENs DRHOEL,
CFINIT» DIMEN,
DERVEBL, DIMEN. DRHOBL,
NODFCF» FFRES» FPRSGRD,
BCONDT» DIMEN, INDEX,
INDEX,

INDEX

INDEX,

INDEX,

DERVEL ,

LINK1, KCONDTs» CONTES,
NWGEOM» FFPRES, FRSGRII,
ECONDT» CONTES, DERVEL »
ECONDT» CONTES, DERVEL »
LINK1» NWGEOMs XYCRDM,
GETFFR» JUNCFFR, L.OOKAVY,
CONTES: DFCFBL, DFR1ISQ,
GETFFRy» IMFLCT, IMPSLY,
DFCFBL,

DFCFBL,

TRBTHK »

TRETHK »

DIMEN,

DRHOBL »

FRSGRDYy XYCRDM,

NWGEOM» PFRES)

FFRESs XYCRDM,
FFRESsy XYCRDM,

FRSGRDy

GETFFRs JNCFFR,

DERVBL, DERVNS, IMFLCT,

RNLDST» STRF» XYCRDM,

NWGEOM» FFRES» XYCRIDM,

NWGEOM, FFRES, PRSGRI, XYCRDM,

NWGEOM,
DRVBUG» NWGEOM,
INDEX,

DERVBL »
DERVEL »
DFCFBL»
DERVBL »
IMFLCTY
DFCFBL»

B e Y

TRBTHK »
DERVUNS

TRETHK,
IMFSLY,
TRETHK»
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ENTRY

CRiGHAL PREZ T

OF POUR QUALITY

SEQUENTIAL RARKAY ENTRIES

REFERENCES

Y 210
ot 211
i} 216
B 217
! 263
| 268
- 270
o 271
) 272
! 273

; 274
275
276
277
279
280
282
284
285
289
290
300
301
302
303
305
309
310
e 312
. 313
' 314
3195
‘ 316
] 318
B 319
' 320
321

322

339
340
345

P SRR 1

| a2
Yoo

SHFFAC
CFOV2
FGEASE
FGVAR
GSCALE
FHICOD
RUFRIM
osusQ
OMEGXF
XDELTA
EFSMIN
AOMGEX
GAMFAC
GAMEXP
REXF
RUELISW
U2STKS
TSADD
RELAX
RHOIM
ROMULT
THNTS
SIMFLT
CHISTF
CHIEFS
TMULT
CFHI1
CPHI2
cci
cc2
cc3
cca
c2c4
URVGFH
DCHECK
DSTART
YSCAL
STFMLT
CH1TST
FCFRCT
FFFACT

FUMULY

TRETHN
TRETHK s
FRSGRD»
FRSGRID
FFRES»

BLSFRN,
RLSZ222,
DFCFBL»
DFCFBL .,
DFCFEL»
DFCFBL»
DFCFBL.»
DFCFBL,
DFCFBL»
DFCFEL .,
DFCFEBL .,
DERVEL »
IMPLCT
LOOKAV,
DERVEL
DRHOEL »
LINK2,

DIMEN,

IMPLCT,
IMPLCT,
DIMEN,

DIMEN,

DIMEN,

DIMEN,»

DIMEN,

DINEN,

DFCFEL,
DIMEN)

DERVEL »
IMFLCT,
IMFLCT,
STOUTY,
IMPSLV,
IMFPLCT
DERVEL »
DERVBL »
NERVEL »

FFRES

CONTES.

IMFLCT

IMFLCTY,

RNLDST,
RNLDST»
RNLDST

DIMEN,

[MFSLV)y

STCODE»

INDEX .

RNLDST,

STCODE,
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SEQUENTIAL RARRAY ENTRIES

[ REFERENCES

346

347
348
351
353
354
356
357
358
359
360
361
362
363
364
365
3468
371
372
373
374
375
383
385
386
387
390
393
394
396
397
398
399
458

VULDMLY
TSCALE
VCMULT
FSTAG
GUMULT
UINFX
CE

cuw
EFMULT
RETHM
RHSCAL
08é
0512
0860

OSH1SO
WSMAX
UCMULT
H21L
H31L
DYNFRS
AMB
T2F1X
0sG
T3FIX
T2PF1X
TULU2FP
ULIMIN

DERVBL »
GETFFRy
DERVBL »
DIMEN,

DERVBL »
DIMEN,

SETDIF
SETDIF,
DFCFBL
DERVEL »
RNLIDST,»
FEDIMN,
DERVBL »
FEDIMN»
DFCFBL»
GETFSL»
DFCFBL»
DERVBL »
DERVBL»
DERVBL »
DERVEL »
DERVBL ¢
BCONDT»
DERVEL »
NWGEOM»
NWGEOM»
NODPCF
FFRES

FPRES»

FPRESy

PPRES»

FPRES

DERVEL»
SETUF»

IMPLCT,

GETFPFR»

DERVNS»

INDEX»

DRHOBL »
DRHOBL »
PRSGRDy
PRSGRD»
IMPLCT,
NWGEOM»

XYCRDM»
XYCRDM»

JNCFFRy

JNCFFR»

FEDIMN,

FPRSGRD

FPRSGRD»

NWGEOM»
XYCRDM»

FPRSGRD»

PELANKy FRSGRD»

GEOMFL» IMFLCT»

XYCRDM»

INDEX)»

FPRES»

M
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;% INTEGER SCALAR VARIAELES (IARRAY)
i CROSS REFERENCE LIST
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¥ X X NOTE % % X
VALUES IN FARENTHESIS ARE DEFAULT CONDITIONS.

ALFHANUMERIC 1ARRAY ENTRIES

(1)

NO. OF TIMES TO PRINT INTER. OUTFUT IN LINK1s GETFFR),
JNCFFR AND PRSGRD.

162 |IEFSET |- 1 = FORCE COMPUTATION OF DISSIFATION FUNCTION.

347 [INCLFT |- OUTFUT VECTOR INCREMENT FOR SETVAL AND MATSUM.

1ST INFPUT VECTOR INCREMENT FOR MATSUM.

348 [INCRGT |- INPUT VECTOR INCREMENT FOR SETVAL.

2ND INPUT VECTOR INCREMENT FOR MATSUM.

INITIALIZER IN CONTES.

1 = TKEy» DISSIFPATION ARE ALREADY INITIALIZED,

IARRAd NANME DESCRIFTION
ENTR
96 |IBASE |- (200) BASE NO. FOR IZ ENTRIES.
261 |IBC - NUMBER OF EOUNDARY CONDITION TYPES.
99 |1BL - 1 = BOUNDARY LAYER FROGRAM
o 344 |IBLAS |- EFPS EXPONENT FOR U2y U3 CONVERGENCE CRITERION,
- 207 11BOT - 18T ELEMENT AT WHICH TO PRINT DERUG INFORMATION.

= 327 |1DDXST
! 127 |IDIFRT

158 |INITCN
152 [INITKE

295 [IPLOTV DATA SET NUMRER ON WHICH TO STORE DATA FOR PLOTTING.
42 |[INPUT (S) INPUT LOGICAL UNIT NUMBER.

28 |IPASS NO., OF CALLS TO DERVEL.

105 |IPTSFL (0) = USE LUDWIEG - TILLMAN FORMULA FOR TAU WALL.

1 = USE PATANKER AND SFALDING’S FORMULA FOR TAU WALL.

132 |[IFWRIT DEBUG CODE IN LINK3 AND STRF FOR INTERMEDIATE OUTFUT.

294 [ IRAT SET = TO 1 WHEN N3DFNS IS FIRST TURNED ON.
100 |IREND END FOSITION IN ‘1IZ’ ARRAY.
259 |ISILE NUMBER OF SIDES / SUPER ELEMENT.

322 |ISTART
215 |ISUPRS

STARTUP CODE IN IMPLCT.

1 = SUFPRESS FRINTOUT OF:
A. STARTUF IN EBDINFT.
B. NODE MAF.
C. OUTPUT STATIONS.

, 44
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OF POCR QUALL

ALFHANUMERIC IARRAY ENTRIES

IARRRj NAME - DESCRIFTION
ENTR
186 |ITDA - UNIT NO. ON WHICH TO STORE INTEGRAL PARAMETER DATA
FOR FPLOTTING.
187 {1TDB - UNIT NO. ON WHICH TO STORE ‘FPLOTS’ DATA FOR FLOTTING.
205 {ITIMER |- SET = NO. OF TIMES TO CALL TIMETK SUBROUTINE.
NOTE: TIMETK NEEDS TO BE DEFINED FOR YOUR INSTALLATION.
97 |ITKE - 0 = DO NOT INTEGRATE TRKE - DISS. EQUATIONS.
1 = USE TKE - DISS. TO COMFUTE TURBULENT VISCOSITY.
133 |ITOF - 2ND ELEMENT AT WHICH TO PRINT DEBUG INFORMATION.,
196 |ITWALL |- 1 = USE DUDY FOR TAU WALL.
312 [IUONLY |- (2) NO. OF STEFS UNTIL CONVERZGENCE ON U1 ONLY.
122 [IWRIT |- DEBUG FPRINT FLAG IN CONTES» DFCFBL, GETFSL AND TAUW.
92 |1ZSIZE |- MAXIMUM DIMENSION OF 1Z VECTOR.
291 |JFR - 1 = MIDSIDE NODES FOR ETA DIRECTION ARE
FPROGRESSION RATIOS.
169 |[KCDC - 1 = RESET NLINE TO SO AND DUMF KODE TO 2.
61 [KDUMF |- PRINT INPUT CARDS AND DATA GENERATED IN BDINFT.
167 |[KNTFAS |- (99) MAXIMUM NO. OF INTEGRATION STEFS BETWEEN FRINTS,
6 |(KODG - PRINT GEOMETRY OUTFUT IF .NE. O.
7 |KODS - PRINT INTERMEDIATE DERVEL OUTPUT KODS TIMES.
26 [KOUNT |- RUNNING COUNT OF OUTFUT. ¢ LIMITED BY LFRINT.)?
113 |[KPLVAR |~ (10) NO. OF VARIABLES TO EBE FLOTTED OR FUNCHED.
86 |KFNT - 1 = PRINT STATION ( SET DURING EXECUTION.)
8 [KFRINT |- FRESENT VALUE OF FRINT COUNTER.,
S2 |[KROW - (100) NO. OF ROWS IN DISCRETIZATION.
151 |[KWFLXS [~ (LCOL) NO. OF SLICES AT WHICH TO COMFUTE TAU WALL.
S0 jLCOL - (20) NO. OF COLUMNS IN DISCRETIZATION.
47 |ILG - NO., C COLS. 1IN SOLUTION FIELD.
- IF .NE. O ON INFUT, THEN CNTFTS AND' CNTNDS ARE
- TO BE READ IN.
330 |LMDJAC |- (1) COMFUTE JACOBIAN EACH ITERATION.
214 [LMLT - (LG) NO. OF CONTOURS FOR WHICH TO COMFUTE MIX. LENGTH
TURBULENT VISCOSITY.
179 jLOC ~ INTERVAL NO. FOUND IN LOOK SURROUTINE.
1722 |LOWD - (2) USE LAMINAR VISC. KELOW LOWD AND' MLT FROM LOWD ON.
376 |LPH1 - 4#/- 1 TO EVALUATE FHI OR FF RHS IN FFRES.
353 |LFLOT |- FLAG TO INITIATE FRINT OF DATA AT FLOT STATION.
(SEE DPSISQG AND' REOUTF)
354 |LFLTPR |- FLAG TO ACTUATE FRINT OF DATA AT FLOT STATION (REOUTF)
352 |[LFFNCH |- NO. OF FASSES BEFORE LFUNIT TAKES AFFECT FOR Ky EFS.
34 |LFRINT |- (100) LIMIT ON OUTFUT COUNT.
351 |LFSUF |- NO. OF DATA STATIONS REFORE LFLTFR TAKES AFFECT.
350 [LFUNIT |- UNIT NO. ON WHICH TO STORE FFy Ul, U2y U3» Ky EFS DATA,
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DESCRIFTION

212
3727
23
305
170
131
22
125
108
173
210
174
307
13
S9
1
317
124
194
14
304

43
286
287

S8

107

46
53

é8
301

46

MLTRHS
MONE
NB
NBAND
NBC
NBORD
NC
NCALLS
NCNADD
NCOMOC
NCOMPG
NCOMTD
NCONV
NCOORD
NCPTAB
ND
NDBGFT
NDERIV
NDP
NELEM
NELPAS
NEQ
NEQADD

NEQAV2
NEQAV3
NEQKNN
NEWPRT
NE1E2

NF
NHHALF
NDB

NI
NIMPLT

o
-
£
s
o
=3
o=
=3
=S
-
-
-
-

t L

I At * L U PPNV

(1) NUMBER OF RIGHT HAND SIDES TO SOLVE FOR IN STRF.
=1 IN PFRES TO ALTERNATE SIGN OF LFMI.
(4) NO. OF CHAR. IN EACH WORD OF OUTFUT VAR. TITLE.
(2XLCOL+3) MAXIMUM BANDWIDTH OF JACOEBIAN MATRIX,
MAX. NO. OF BOUNDARY COND. FOR ANY ONE DEF., VAR,
NO. OF NODES AROUND' BORDER OF DISCRETIZATION.
(8) NO. OF CHARACTERS IN QUTFUT FORMAT .
(10) NO. OF ROUTINES TO CALL AT END OF INTEGRATION STEF.
BEGIN U2, U3 INTEGRATION AFTER NCNADD INTEGRATION STEFS,
NO. OF CARDS READ IN FOR COMOC TITLE PAGE.
(35) NO. OF ENTRIES TO FRINT FROM FRGDUM COMMON BLOCK.,
NO. OF CARDS READ IN FOR TITLE INFORMATION.
NON-CONVERGENCE FLAG SET IN IMFSLV.
FLAG FOR GENERATING AXI-SYMMETRIC DATA IN GEOMFL.
(1) NO. OF ENTRIES IN SPECIFIC HEAT TABLE,
INITIALIZATION PARAMETER IN DFCFNS.
NO. OF ENTRIES TO PRINT IN VECTORS FOR DEBUGGING.
(2) = CALL DERVEL.
(10) SPACE ALLOCATION IN IIFINT VECTOK.,
NUMBER OF ELEMENTS IN SOLUTION.
INTEGRATION STEF COUNTER.
(S) MAXIMUM NO. OF VARIAELES TO BE SOLVED.
NO. OF DIFF. EGNS. INITIALLY NOT SOLVED.,
E.G. -2 = DELAY INT. TKE AND DISS.

UNTIL C4EDSW IS SATISFIED. :
WHEN NCNADD 1S SATISFIEDs, NEQALD = NEQAV2 + NEQAV3,
WHEN NCNADD IS SATISFIED, NEQADD = NEQAV2 + NEQAV3,
(1) NO. OF DEF. VAR. TO BE INTEG. IN QKNUIN.
(S) NO. OF SCALARS TO FRINT ACROSS A PAGE (MAX. = 8).
O = DO NOT USE MIXING LENGTH THEORY FOR DIFF. COEF.
1 = USE MLY FOR SOLUTION OF DIFF, CU.F.
2 = DELAY USING MLT UNTIL E1E2SW IS SATISFIED.
(4) NO. OF ‘NB’ BYTE WORDS IN TITLE FOR EACH DEF. VAR,
FASS AT WHICH MAXIMUM ITERATIONS TOOK PLACE.
CURRENT FASS (FOR PRINT FOINT).
STARTING LOC., IN DEF. VAR. MATRIX FOR THIS VARIABLE.
(1) IMPLICIT INTEGRATION SCHEME BEING USED,

(<)
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ALFHANUMERIC IARRAY ENTRIES

B 1ARRAY NAME DESCRIFTION
f ENTR
316 NIT |- 1 = FLAB FOR DEBUG FRINT OF!

A. JACOBIAN
B. L/U DECOMFOSITION

- 302 INITER |- ITERATION COUNTER.
> ?4 [NIZS = (200) NO. OF IZ ENTRY POINTS THAT CAN BE STORED.
’ 323 INLAST [~ KOLE FOR LAST STATION WHEN DX .LT. H.
‘ 88 INLINE |- (60) LINE COUNT OUTFUT CONTROL.,
191ﬁnn - (3) TYPE OF ELEMENTS IN SOLUTION.
A ~ 2 = LINE (ONE-DIMENSIONAL),
- - 3 = TRIANGLE (TWO-DIMENSIONAL).
306 INMBJAC |- (NBANDXNNODE) NO. OF ENTRIES IN JACOBIAN.
60 INMBOUT |~ (30) NO. OF VARIABLES TO BE PRINTED,
206 |[NMDL - (8) ALLOW EXTRA STORAGE IN IZ(71) AND 1Z(72-7é4)

-1 LENGTH OF IZ(71) = MAXIMUM (NODE» NODEXNMDL) |
f 1Z(71) +2 % NODE THRU IZ(71) + 7 % NODE ‘

CONTAIN THE REYNOLD STRESSES. ‘

LENGTH OF 1Z(72-76) = MAXIMUM ( NODE,» (NODE/2)XNMDL)

190 INMOUT |~ (3) = PRINT OUTPUT IN GEOMETRY FORM.

2 = FRINT OQUTFPUT IN NODE NO. SEQUENCE.

193 |INM2 NMXx%x2, USED FOR STORING FULL MATRICES. i
16 |[NNOLE NUMEBER OF NODES IN SOLUTION. |
340 INNROW NO. OF COLS. (ROWS) ON ONE SIDE OF JUNCTURE CORNER. |
53 |NODE (100) VARIABLE DIMENSIONING PARAMETER IN FEDIMN. :
233 |INODES (NODE) VECTOR LENGTH FOR REFINE GRID GENERATOR.
19 |NOE NO. OF EQUATIONS EEING SOLVED FOR DEF. VAR. ‘NF‘.

FLAG TO STORE UEDGE FROM CF INFORMATION INTO Ul VECTOR.
(100) NO. OF SCALARS TO FRINT IN OUTFUT.

325 [NOUEDG
‘? 142 INQUTPR

- 40 INOUTS (10) NO. OF OUTPUT VECTORS TO PROCESS AT ONE TIME.
g 38 INOUTVC (8) NO. OF OUTFUT SCALARS ACROSS FAGE AT FRINT STATION '
noF WHEN OUTVEC IS CALLED' FOR NMOUT = 2. ;
_ 30 NP - DEF. VARIABLE BEING SOLVED AT THIS TIME. 1
4 157 INPASS |- NO, OF PASSES THRU DERVBL. |
336 INFI'BUG |- NO. OF ITERATIONS FOR DEERUG IN DERVBL AT DERUG FOINT. »
F 198 INFGRDT |- (4) STARTUF COUNTER USED IN PRSGRID, !
Rk 199 [INFGRDV |- (4) STARTUF COUNTER USED IN PRSGRD, ]
> 20 [NFRNT |- (132) NO. OF FRINT FOSITIONS ON A LINE OF OUTPUT. ‘
N 153 |[NFUNCH |- SET = 7 IF ELEMENTS AND NODES ARE TO EE FUNCHED IN DIMEN. ‘
161 INFVUSX |- (2) NO. OF FRESSURES IN P VS X TAEKLE.
v 371 INFUSXT |- NO. OF ENTRIES IN EACH TABLE., (USED WITH NTAEFT). :
r 313 INR = NO. OF FPRINTS FOR IMPLICIT INTEGRATION DEERUG. 1
it 328 [NRJACB [- (1) COMFUTE JACOBIAN EACH ITERATION, ,
ks 67 INS - GENERAL DUMMY FARAMETER.
o 154 [NSD - INITIALIZATION COBE IN DFCFBL.
T 252 INSELEM |- NO. OF SUPER ELEMENTS IN GRID GENERATOR.
- 146 INSFDBE I RESET CONDITION FLAG IN ‘FINDEBE’,
j‘ , 27 [NSKIF |- (NODE) NO. OF EBOUNDARY LOC. / DEF. VAR,
|
o 47 ‘
% i
(]
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ALFHANUMERIC 1ARRAY ENTRIES

IARRAY] NAME DESCRIFTION
ENTR
64 NSM - (10) STOF PROGRAM IF ANY QUTFUT EXF. IS .GT. NSM.

251 NSNODE |- NO. OF SUFPER NODES IN GRID GENERATOR.

189 NSTD - (8) NO. OF STANDARD MATRICES TO BE STORELD.

155 NS2 ~ INITIALIZATION CODE IN DFCFEL,

394 NTABFT |- NO. OF TAEBLES TO BE READ IN CFSTUF.

140 INTCNTS [~ STARTUF FARAMETER IN CONTES.

203 NTCRDM |- STARTUF FARAMETER IN XYCRIM.

62 INTITL |- (10) NO. OF TITLE CARDS TO BE READ IN AND FRINTED AT THE
BEGINNING OF EACH OUTPUT SET.
197 INTPRNT |- 99999 = DO NOT PRINT INTEGRAL FARAMETERS IN TRETHK.
177 INU2FOS |- (20) MAX. NO. OF ENTRIES FOR VAR. GEOMETRY DEFINITION.
(CROSS FLANE)
178 NU3POS |- (20) MAX. NO. OF ENTRIES FOR VAR. GEOMETRY DEFINITION.
(TRANSVERSE FLANE)

260 INVAR - NUMBER OF VARIABRLES TO BE DISTRIBUTED OVER REFINED GRID,
90 INYY ~ (4) SETS (NODE) / DEF. VAR. LOCATION IN IYY VECTOR.
?1 INZZ - (4) SETS (NODE) / DEP. VAR. LOCATION IN IZZ VECTOR.

192 IN2M - (NM%2) USED FOR STORING SYMMETRIC MATRICES.

166 NIDFNS |- SET = 1 WHEN JV (LE. (NEGKNN+NEQADD) IN IMFLCT.

48

-~ -

P,

P
—_—




- ™ ew  ew

oF Puuh QUALITY

" o= ew ev em em € =3 e e == - e e @ e e e @ P e Em mm mm e e e e

REAL SCALAR VARIABLEQ (RARRAY)
CROSS REFERENCE LIST
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X X X NOTE % % X
VALUES IN PARENTHESIS ARE DEFAULT CONDITIONS.

RARRA
ENTR

4 NAME

ALPHANUMERIC RARRAY ENTRIES

DESCRIFTION

156

393

211

84

124
70
62

:
4

B Y

| #

INF

J

Lc

M8

OMGEX
AVD
AVDP
BEXP
BLTH
CBTOKJ
CC1

c2

c3

Ca

D

E
HIEFS
HISTP
HITST
IMPTH
K
Fov2
OMPX

OMFY
ON

ONRHO
ONV

REFERENCE SFEED OF SOUND.,

(778.28) JOULES CONSTANT.

(MIN. SIDE) CHARACTERISTIC ELEMENT SIZE.

TERM 8 MULTIPLIER IN FFRES FOR PP EQUATION.

(2,0) EXPONENT ON WALL DAMFPING FACTOR ‘OMEGA’

(25.3) DAMPING FACTOR IN DFCFBL.
AVDP = AVD % SART(RHO/RHOWAL) % ANULOC / ENUT
- (4.0) GAMMA = 0,01 % DELTAY X (Y/DELTA)XXBEXF
- BOUNDARY LAYER THICKNESS» DELTA.
- (4,184) SPECIFIC HEAT BRITISH TO MKS.
- COEF. FOR REYNOLD STRESSES COMPUTED FROM CFHI1 AND CFH2

IN DIMEN.

SAME AS CC1.
SAME AS CC1.
SAME AS CC1.

(0.09) TKE - DISS. COEF.

(1.0) DIFF. COEF. MULTIPLIER FOR TKE.

(1.0E-4) CONVERGENCE FACTOR FOR IMPLICIT INTEGRATION.
(4.0) MAX., NO. OF ITERATIONS FOR INCREASING STEF SIZE.
(10.0) MAX., NO. OF ITER. BEFORE DECREASING STEF SIZE.
(0.5) RELAXATION FACTOR FOR IMPLICIT INTEGRATION.
(1.0) TKE - DISS. COEF,
SKIN FRICTION
COMPRESSION FACTOR FOR OUTFUT COL. VECTOR _

INDICATES PERCENT OF X3 AXIS TO BE USED TO SHORTEN
SPACING INTERVALS.
- COMPRESSION FACTOR FOR OUTPUT ROW VECTOR.
SAME AS COMFX» BUT FOR X2 AXIS.

- (0,43%5) KARMANN’S CONSTANT USED IN MLT IN DFCFRL.
- IF .GT. 0.0, SET ALL RHO = CONRHO.
- (1,0) OUTPUT SCALE FACTOR = 1.0 / REFL.

—-- - -
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ALFHANUMERIC RARKAY ENTRIES

! RARKAY NAME DESCRIFTION
ENTR

207 [CONVRG |- REAL NO. EQUIVALENT OF NCONV (NO. OF ITERATIONS).,

(1,0) TKE PRODUCTION TERM COEFFICIENT.
(1.92) DISS. FCT., DISSIPATION TERM COEFFICIENT.,
184 |C2KORE (1,0) TKE DISSIPATION TERM COEFFICIENT.
315 [C2C4 (CC2%CC4) COEF, FOR DIFFUSION COEFFICIENTS.
143 |ICAEDSW | - (30000.0) TKE - DISS, STARTUF POSITION IN DFCFEL.
318 (DCHECK |- (DSTARTXSSINIT)%%x3)
. 336 IDELCHK |- (DELTSTXDELMLT) GEN. AND DISS. TERMS FOR TKE» EFS
ARE SET TO 0.0 WHEN, DELUSQ .LT. DELCHK,
338 IDELMLT [~ (1,0E-5) SCALE FACTOR FOR DELCHK.
13 |DELP ~(2.,0) PERCENT INTERVAL FOR PRINTOUT.
205 |DELSTR DISFLACEMENT THICKNESS.

183 [C1KORE
183 |C2DORF

. 309 (CFHI1 ~ (2.8) EMPIRICAL CONSTANT FOR COMFUTING CC1 - CC4
. 310 ICPHI2 r (0.45) EMFIRICAL CONSTANT FOR COMPUTING CC1 - CC4
- 158 [CFA - (424%32,174) SFECIFIC HEAT OF AIR.,
' 159 |ICFH - (3.445%32,174) SFECIFIC HEAT OF HYDROGEN.
) 160 ICFINF - SFECIFIC HEAT COMFUTED IN CPINIT,
' 30 ICFOINF - (0.24%31.174) REFERENCE SFEDIFIC HEAT.
153 |CvCFP - (4186.0) SPEC. HEAT CONVERSION FACTOR.
148 |CVH - (1.0) ENTHALFY CONVERSION FACTOR.
151 |CVP - (4,728E-4) PRESSURE CONVER310N FACTOR.
152 ICVRHO | (16.02) DENSITY CONVERSION FACTOR.
150 |[cvT - (1.0) TEMPERATURE CONVERSION FACTOR.
149 [CVWU ~ (0.3048) VELOCITY CONVERSION FACTOR.
357 |ICw - (1.0) SCALE FACTOR FOR DISSIPATION DIFF. COEF,
182 |ICADORF [~ (1.,44) DISS, FCT. PRODUCTION TERM COEFFICIENT.

337 [DELTST [~ FIRST DERVEL FASS FOR LARGEST GRADXUX%X2 ON ELEMENT.
103 IDEFLT |- (101.0) PERCENT OF TD TO BE USED FOR FLOTTING STATIONS.
165 |IDRTODK |- (5.0/9.0) DEGREES RANKINE TO DEGREES KELVIN .
- 319 IDSTART |- (10.0) SCALE FACTOR FOR DCHECK .
- 390 IDYNPRS |- SET .6T. 0.0 FOR CONSTANT PRESSURE FIELD.,
. 175 |EBTOKJ |- (2.3244) ENTHALPY BRITISH TO MKS.
o 358 [EFMULT |- (-0.01) ABS(EFMULT) BECOMES LARGEST LEVEL
. OF TKE INITIALIZED.,
- 90 [EKNINF |- (UINFX%2) TKE NON-D FACTOR.
204 |[ENER - DIMENSIONAL ENERGY FOR U1 VELOCITY,
135 |JENERGY |- NON-DIM. ENERGY FOR Ul VELOCITY.
108 [ENMULT |- DIMENSIONALIZING FACTOR FOR ENERGY.
(XMUINFXREXUINFRUINF/ (GXALCKXX (NM-1))
y 14 |[EPS = CONVERGENCE FACTOR FOR INTEGRATION STEP,
: 89 [EFSINF |- (UINFX%3/ALC) NON-D FACTOR FOR DISSIFATION.

274 |EFSMIN |~ (1,0E-5) SCALE FACTOR ON XMUINF FOR MINIMUM
LEVEL OF DIFFUSION,
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186
387
272

396
375

EFTEST
EF4AMD
[ESCF
EULER
E1E25W
FACT
FACTH
FACTMU
FACTFP
FTTOCM
FTTOIN
FTTOMT
F1

F10

F2

G
GAMEXP
GAMFAC
GAMMAF
GSCALE
GUMULT
61

610

62

622
623

0OSH18Q

T T L T T T T T T VPP T TTT1T 17T 7T U070V P v b v v o0 v 0 080 600 1y

% EFMULT = ZERD TEST FOR DISSIFATION USED IN DERVEL.,
(1.,0) MULTIFLIER FOR XMDOT IN FRSGCRD.

(3.0) SCALE FACTOR IN TKE AND DISS. LENGTH.
(FSTAG/ (RHOINFXUINFX%2) EULER NUMBER.

(30000.0) STATION AT WHICH TO SET NE1E2 = 3 - NE1E2,
(ALC) NON-DIMEN. FACTOR.,

(1.0 7/ (CPOINFXTOFINF))

(RHOINFXUINFXALC)

(1.0 /7 FACTMU)

(30.48) FEET TO CENTIMETERS.

(12.,0) FEET TO INCHES.,

(0.3048) FEET TO METERS.

Y-COORDINATE OF F1 CURVE.

LAST VALUE OF F1 CURVE.

Y-COORDINATE OF F2 CURVE.

(1.0) GRAVITATION CONSTANT.

(9.0) GAMMA = 1.0/(1.0 + GAMFACX(Y/DELTA)XXGAMEXF)
(1.0E-20) SEE GAMEXF DEFINITION.

(1.4) FACTOR USED IN GAS LAWS.

(0.1) SCALE FACTOR FOR Ul MULT. OF GRADNIENT(FHI) IN FFRES.
KODE TO ADD GRADIENT(FHI) TO RHS OF U2, U3 EQNS.
Z-COORDINATE OF G1 CURVE.

LAST VALUE OF G1.

Z2-COORDINATE OF G1 CURVE.

VARIABLE GEOMETRY FACTOR.

VARIABLE GEOMETRY SCALE FACTOR.,

VARIABLE FACTOR.,

VARIABLE FACTOR.

CURRENT TRIAL STEF SIZE.

(2.0) MAX. PERCENT OF TD TO USE AS STEF SIZE.
CURRENT STEF SIZE.

(1.0E-5) START INTEGRATION STEP SIZE AT THIS VALUE.
OUTFUT VAR. FOR TIME STEF = HS X% FACT / REFL

(1.0) GRID GROWTH SCALE FACTOR.

LAST VALUE OF H21., ( USED IN XYCRDM )

(1.0) GRID GROWTH SCALE FACTOR.

LAST VALUE OF H3i. ¢ USED IN XYCRDM )

(1.5) TKEEXF = 2,0 % ( 2.0 - OMEGXF )

(1.0) PROGRAM CONSTANT.

ADD STRESSES TO FF EQUATION IN FPRES.

(1.0 /7 H21%%2)

Same
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RARRAY NAME DESCRIFTION
ENTR : , : .

136 I0SMAX |~ HEIGHT OF SOLUTION DOMAIN AT INITIAL STATION,

271 10SUSG |- (1.0/TKEINF) MINIMUM TKE LEVEL ALLOWED,
3462 10812 - 1.0/FACTORIAL (NM+1)

361 |0Sé ~ 1.0/FACTORIAL (NM)

363 [0860 - (2,0/FACTORIAL (NM+2))

339 [FCFACT |- ADD PC TERM TO U2, U3 EQUATIONS,

174 |FDFTOC - (0.01602) POUNDS/FT%%3 TO GRAMS/CMXXx3
170 [FOFTOK [ (16,02) POUNDS/FTX%3 TO KG/M%xx3

36 IFEDDIM - DIMENSIONAL FRESSURE = FEDGE % FSTAG,

39 [FEDGE + NON-DIM. PRESSURE AT FRESENT STATION,

268 [PHICOD | (1.,0/H) GRADIENT FHI MULTIFLIER AT END OF FFRES.,

82 IFIBAR | UTAU COEF. FOR COMF. U1l IN JNCINP,

? [PINF ~ FREESTREAM PRESSURE. DEF. = 18T VALUE IN F VS X TAELE
180 |[PMSKGS - (1.0/2,2) FOUNDS / KG.
340 [FPFACT |- USE PF TERM IN U2, U3 EQUATIONS,

99 |[PPRCON - (RHOINFXUINFXX2/ALC)

100 [FFRIME - FRSSURE GRADIENT COMFUTED IN FRESSURE ROUTINE,

67 |PR ~ (1.0) PRANDTL NUMBER.

185 [FRDIS [ (1.3) DISSIPATION FRANDTL NUMEER .

166 |[FSFTOA | (4.725E-4) POUNDS/FTX%2 TO FSIA

169 IPSFTOI | (6.924E-3) POUNDS/FTX%2 TO FPOUNDIS/INXX2
163 [FSFTON  (47.88) POUNDS/FTXX2 TO NEWTONS/Mxx2
167 |PSFYOT | (0.3591) POUNDS/FT%%2 TO TORR .

351 IFSTHAG |- (FINF+0.S¥RHOINFXUINF%X%2)

20 IPTINM ~ FRINT TIME PARAMETER IN ‘IMPLCT’.

345 [FUMULT |- WHEN = 1, USE EDDY VISCOSITY FOR U2, U3 DIFF. TERM.
179 [RADCON | (57.2957759) CONVERSION FACTOR RADIANS TO DEGREES.,

21 |IRE - (RHOINFXUINFXALC/XMUINF) REYNOLD‘'S NO.

43 |IREFL ~ (1.0) REFERENCE LENGTH.

47 |REFLRE | (RHOINFXUINF®REFL/XMUINF) REYNOLD'S NO. BASED ON REFL,
285 [RELAX |- (0.4) RELAXATION FACTOR FOR GRID GROWTH IN LOOKAV.
289 IRHOIM [ (1.,0) USE WALL DAMFING FOR TKE» EFS EGNS. IN DERVEL.

10 IRHOINF |- (FINFXXMA/(RUNIVXTSINF) FREESTREAM DENSITY,

157 [RHOUIN - RHOINF % UINF
360 IRHSCAL - ADDIT. TERMS FOR REYNOLD STRESSES IN RNLDST.
199 IRNULOC |- 1,0 = USE LOCAL VISCOSITY FOR VAN DRIEST DAMFING FACTOR,
290 [ROMULT |- (FINFXXMA/ (RHOINFXRUNIVXTOF INF) CONV, FACTOR IN DRHOEL.,
119 IROUALC | RHOINF % UINF x ALCX%2
116 |RR ~ CFH / CPA
32 |IRTCON1 | 2.0 x G x AJ
56 IRTCONS |- UINFxx2 / (RTCON1XCPOINFXTOF INF)
117 IRTOHM1 | RR % ( TOH/TOA - 1.0 )
52
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RARRAi NAME DESCRIFTION
ENTR
280 |[RUEDSW |- (10.0) IF ( Y/DELTA .GT. RUEDSW )
EFSDIM = GAMREFXUEDGEXDSTARXGANMMA

138 |RUESQ |- RHOEDG % UEDG % UEDG

28 |RUNIV [F(1545,.33%32.174) UNIVERSAL GAS CONSTANT.

129 |SCT - (1.,0) CONSTANT SCHMIDT NUMBER.,
210 |SHPFAC |- SHAFE FACTOR.
301 [SIMPLT F (TO) STATION AT WHICH TO START IMPLICIT INT.
190 [SLOPE | SLOFE OF VARIABLES COMFUTED IN LOOK.

S0 |SSINIT | (HSINIT / FACT)

7S ISTLCON | WHEN .GT. 0.0» HAVE CONSTANT VISCOSITY.

73 ISTLDCR | (204.0) REF., CON. TEMP. IN SUTHERLAND.

74 |STLDEX | ¢(1.5) EXPONENT USED IN SUTHERLAND.

72 ISTLDTR | (492.0) REF. TEMP. USED IN SUTHERLAND.

71 |STLDVR + (1.163E-5) VISCOSITY USED IN SUTHERLAND.
321 |STPMLT | (1.1) STEP SIZE MULTIPLIER WHEN

ALL VARIABLES CONVERGE ON 1ST ITERATION.

374 (TAREA > TOTAL COMPUTATIONAL AREA.
372 [TBAR - MASS WEIGHTED AVERAGE TEMPERATURE.

35S |TD - (1.0) TOTAL SOLUTION TIME ( DISTANCE ) FROM TO.
22 |TF - (TF=TO4+TD) FINAL STATION.
206 |THETA |- MOMENTUM THICKNESS.

4 [THK - (1.,0) DEF. NON-DIM. THICKNESS OF ELEMENTS.

23 [TIME - CURRENT STATION.

48 |[TIMESV |- SAVED TIME LOCATION FOR IMPLICIT INTEGRATION.
42 |TKEDGE | LIMIT ON FREESTREAM EDDY VISCOSITY COMF. IN DFCFEL.
90 |[TKEINF [ (UINFx%X2)
300 (TMNTS | TIME (MINUTES) OF CFU USED.
305 [TMULT } (1.04) STEP SIZE MULTIFLIER.

24 |TO - STARTING TIME (DISTANCE).

1446 |TOA - (533.0) AIR REFERENCE TEMF. FOR COMPUTATIONS IN DIMEN.
S8 |TOFINF | (533,0) REFERENCE TEMPERATURE.

147 |TOH - (520.0) H2 REF. TEMPERATURE FOR COMPUTATIONS IN DIMEN.
40 |TRATIO | 1.0 + (GAMMAF-1,0) % XMACHSX%2 / 2,0
284 [TSADD |- INITIAL LEVEL FOR SCALE FACTOR ‘TSCALE’

347 [TSCALE |- SCALE FACTOR FOR T2FIX» T3FIX AND T2FFIX IN PFRES.
155 [TSINF |} STATIC TEMPERATURE COMPUTED IN CFINIT.

111 |[TWELVE |- (12.0) LENGTH SCALE USED IN ERDSHW.

26 |TWOPI |- (2.0%F1)
394 [T2FIX | ADD U2 CONVECTION TO RHS OF PF EQUATION.

398 [T2PFIX | ADD U2’ AND U3’ TO RHS OF PP EQUATION.

397 [T3FIX | ADD U3 CONVECTION TO RHS OF FF EQUATION.

371 PBQR - MASS WEIGHTED AVERAGE VELOCITY.
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385 [UCMULT - (1.0) CONVECTION Tegn MULTIFLIEK FOR U1, TKE, gfg.,
203 [UED - EDGE VELOCITY,
63 JUEDGE | UINF / UINFX USED IN BROSHW.
27 UINF | FREESTREAM VELOCITY,
354 [UINFX | (UINF)
202 UWALL I VELOCITY JUST OF waLL,
458 ULMIN L MINIMUM LEVEL oF uj ALLOWED WHEN ‘SETUF‘ 1S cALLED.
282 L2STRS |- ADD REYNOLD STRESSES TO U2, U3 EQUATIONS.
120 NARE o PACKED WORD OF vag. BEING INTEGRATED.

348
104
177
178
346
102

383
273

125
109
61
154
373
66
172
110
38
98

CMULTY
ELCST
LBTON
LBTOP

s o
; o b, e g4 4 £ e v
RS s, B 3

E.G. 123%.0 = yj, U2, U3, x,
CONVECTION TERM ADDED TO u2, y3 EQUATIONS.
UINFxx2 / ¢ 2.0XGXAJXCPAXTOA )

(1.488) VISCOSITY BRITISH TO MKsS.

MACH NUMBER,

LOCAL MACH NUMBER,

AVERAGE MAS FLOW.

(29.4) MOLECULAR WEIGHT OF FLUID,
(UINFxSQRT (XHA/(YOFINF$GAHHAF*GQRUNIV)))
(2.016) MOLECULAR

FREESTREAM VISCosiTY,

NON-DIM. PRESUURE GRADIENT AT FRESENT STATION.
(1.0) X1COR SCALE FACTOR.

DIMENSIONAL STATION.

PRESENT STATION FOR INTEGRAL FARAMETER FRINT.
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THE FOLLOWING IS A LIST OF ENTRIES AT THE BEGINNING OF THE
1Z ARRAY (1ST ‘NIZS’ ENTRIES) WHICH CONTAIN ENTRY POINTS IN
THE REMAINDER OF THE IZ ARKRAY (STARTING AT IZ(NIZS41))
WHICH ARE THE STARTING LOCATIONS FOR THE VARIABLE LENGTH
VECTORS USED IN THE FROGRAM.
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% NOTE X% X %
VALUES IN FARENTHESIS DENOTE DIMENSION OF VECTORS.

it ¢ -

LOCATION IN IARRAY FOR DIMENSIONALIZING SCALARS.

113 - KFLVARy 52 - KROW, SO ~ LCOL, 47 - LGy

170 - NECs 25 - NCALLS» 210 ~ NCOMFG» 59 ~ NCFTAE,

194 - NDPy 31 - NEQr S8 - NEQGKNN» 46 - NF»

191 - NMy 192 - N2My» 193 - NM2s 40 - NMBOUT»

206 - NMDLs SO - NODE» 142 - NOUTPR» 162 - NFVUSXy

| 371 - NFVUSXTs 27 - NSKIPs» 121 - NSPEC» 189 - NSTD»
62 - NTITLy 176 - NTKSs 177 - NU2F0S» 178 - NU3FOS,

112 - NWALLS, 90 - NYY,» 91 - NZZy» 252 - NSELEM

DEFINITIONS FOR OTHER DIMENSIONS BASED ON ABOVE SCALARS.

MAXDEF = MAXO ( NODEs NODEXNMDL )
MAXVAR = MAXO ( NODE,» MAXDEF/2 )
MGLC = MAXO ( LCOLs LGXNWALLE )
NEMD = NODE % 1.81
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1Z ARRAY ENTRY FOINTS

12
NTRY |NAME DINM. DEFINITION .
11ICOL (LCOL ) |- DISCRETIZATION COLUMN LOCATIONS.
2 [IROW (KROW ) |- DISCRETIZATION ROW LOCATIONS.
3 IIFMTHD [(NFXNMBOUT+20) - HEADINGS FOR OUTFUT VARIAELES.
4 ITITLE (NTITL%20420) - TITLE FOR START OF EACH OUTFUT PHASE.
SIIIPINT [(NDFX1O+NSFEC) - 1ST NDF LOCATIONS - DEFENDENT VARIAKLES,
= 2ND NDF LOCATIONS - FREDICTED VARIABLES.
= 3RD NDF LOCATIONS ~ LOCATION OF IND. VARIABLES.
= 4TH NDF LOCATIONS - LOCATION OF FREDICTED VARIABLES,
6 {IKENO |(NDF ) |- NO. OF BOUNDARY NODES / D'EP., VARIAELE .
10 |[IINCOL KLCOLX2) |- NO. OF NODES PER COLUMN.
11 TINROW [(KROW ) |- NO. OF NODES PER ROW.
14!IPSIBD (NSELEM) |- DIAGONAL REVERSAL KEY FOR TYPE Il ELEMENTS,
18  ICFTAB [(NCFTAB) |~ SFECIFIC HEAT TAELE ENTRIES,
19 {ITTAB [(NCFTAB) [~ TEMPERATURE TABLE EMTRIES.
20!IIUSED (NODE ) '- COUNTER USED IN OUTPUT ROUTINE.
25 IIBND [(NODEXNEQ) - RE-ORDERED NODES / DEF., VAR. TO ACCOUNT
- FOR BOUNDARY CONDITIONS.,
26 !1INODE (NEMDSNMY - ARRAY OF ELEMENT CONNECTIONS (NM/ELEMENT).
27iIJBOND (NODE ) |- NODE SOLUTION ORDER USED IN KANCHO.
28 {IKEYCL [(NODE ) |- COLUMN KEYS FOR EANCHO.
29 | IKEYDG (NODE ) - DIAGONAL KEYS FOR BANCHO.
30 | IKEYRW [(NODE ) {- ROW KEYS FOR BANCHO.
32 ; INWN (NODE ) |- TEMPORARY STORAGE.
33 |IIINDEX [((NODE ) - ORDER OF NONES RY COLUMNS FROM LEFT 7O RIGHT.
34 ' IINDRW (NODE ) [- ORDER OF NONES BY ROWS FROM TOF TO BOTTOM,.
35 | INOCOL (NODE ) |- OUTFUT COLUMN POSITION OF NODES BY ROWS.
36 111ELS KNODE%2) |- NO. OF ELEMENTS CONNECTED TO NOLES.
37 |I1IELEM (NODEX6&) |- LIST OF ELEMENTS CONNECTED TO NODES.
38 ITIBORD [(NODE ) |- LIST OF BORDNER NODES IN COUNTER-CLOCKWISE ORDEK,
39 |IRHOE [(NODEX2) |- TEMP., STORAGE FOR RHOXN s RHOXEFS,
NSTDMX = 2KNM + N2M + 2XNM2 + 2XNMXX3 + S0
43 11C200 rNSTDHX) - STORAGE FOR STANDARD MATRICES.
45 | ISMSTR [(NSTD+5) |- ENTRY FOINTS IN 1Z FOR STANDARD MATRICES.
NECND = NSKIF + &6XNBC + 1
46 | IBCNST hNEG‘NBCND+10) ~ STORAGE FOR BOUNDARY CONDITIONS.
NDIFST = NODE x (NEQ+NEGKNN) + NEQ + 10
47 | 1DIF (NDIFST) |- DIFFuSION COEFFICIENTS / DEF. VARIAKLE .
48 1YY (NYYXNODE) - 4 SETS OF VALUES / DEF. VARIAELE.
49 |122 (NZZXNODE) - 4 SETS OF VALUES / DEF. VARIAELE.
SO [IX1FD  KNEMD ) |- ELEMENT LENGTHS COMFUTED IN GEOMFL .
S2|1YDIm [(NODE ) |- NOT USED.,
56
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DIM, DEFINITION

53!IPCOL
S4 ( IFROW
56 'TAMXLY

61 . ITERTK
63 '1U2F0S
64 1U2vAL
65 '1U3FOS
66 :TU3VAL
71 '10UT1

72 10UT2

Voo
T0' .

76 ;10UT6
77 1AREA
78 . ICP

79 1IH
80 ' IFSI
82 '10

83 |1aF

84 |IRHO
85 | ITEMF
86 |IRHSP
88 IITK

89 |IX1COR
90 {I1X2COK
91 IPRESS
92 |IAMU
25 |INORMY
96 |INORMZ
99 INJST
100 [IFRVAL
101 [10L
102 |IGFL
103 |IVEL
104 {1V
105 |{IFRGRD
108 [IYNOD

109 {IGEOM1
110 {IGEOM2

(LCOL ) |- COLUMN COORDINATES FOR OUTFUT FAGE.
(KROW ) |- ROW COORDINATES FOR OUTFUT FAGE.
(NODEX4) |- MIXING LENGTH» DUDY, WALL DAMFING AND DIFFUSION
LENGTH.
(MGLCAXNTKS+2) |- STORAGE FOR INTEGRAL FARAMETERS.
(NU2F0S%2) |- DOWNSTREAM PLOS., FOR CROSS COORD. CHANGE.
(NU2F0OSx2) |- SCALE FACTOR FOR CROSS CODORD. CHANGE.
(NU3FOS%2) | -~ DOWUNSTREAM FOS. FOR TRANSVERSE COORDI. CHANGE.
(NU3P0OSx2) 1- SCALE FACTOR FOR TRANSVERSE COORDINATE CHANGE.
(MAXDEP) |- TEMPORARY STORAGE .

- (I0UT142%NODE) THRU (IOUT147XNODE) CONTAIN

REYNOLD STRESSES.

(MAXVAR) |- TEMFORARY STORAGE.
- (I0UT2 + NODE) CONTAINS GAMMA IN SUB. DFCFEL.,

(MAXVAR) |- TEMFORARY STORAGE.

(NEMD ) |- AREA OF ELEMENTS COMFUTED IN GEOMFL.

(NODE ) |- NODAL VALUES OF SPECIFIC HEAT.

(NODE ) |- NODAL VALUES OF ENTHALFPY.

1(NODE ) |- TEMFORARY STORAGE FOR EQUATION SOLVING IN STRF.
|(N0n£ ) |- TEMFPORARY STORAGE.

1(NODE ) |- TEMPOKARY STORAGE.

{(NODE%3) |- NODAL VALUES OF DENSITY» RHOXU1 AND AVE. RHOx%xU1.
(NODE ) [- NODAL VALUES OF TEMPERATURE.

(NODE ) |- RIGHT HAND SINE FOR EQUATION SOLVING IN STRF.,
(NEMD ) |- ELEMENT THICKNESS DISTRIBUTION.

(NODE ) |- NODAL VALUES OF TRANSVERSE COORDINATES.

(NODE ) |- NODAL VALUES OF NORMAL COORDINATES.

(NODEX2) |- NODAL VALUES OF FRESSURE.

(NODE ) |- NODAL VALUES OF LAMINAR VISCOSITY,

(NODEX2) |- NORMALIZED TRANSVERSE COORDINATES.

(NODEX2) |~ NORMALIZED VALUE OF CROSS COORID'INATES.

(NODEX%3) |- STORAGE FOR RHS IN STRF.

(NCOMPG+10) |- RESTART STORAGE FOR FRSGRD VARIABLES.

(NODEx8) STORAGE FOR DERVDX ROUTINE.

(NODEX?) |- STORAGE FOR DERVDX ROUTINE.

(NODE ) |- TEMPORARY STORAGE FOR RHO x U2.

(NODE ) |- TEMPORARY STORAGE FOR RHO % U3.

(NODE%3) |- NODAL VALUES OF DFDX.

(NODEXNWALLS) |- TRANSVERSE COORD., USED IN CONTES» DFCFEL,
TREBTHK,» WLFLXS» ETC.

(NEMDENM) |- NATURAL COORDINATE DERIVATIVE COMF. IN GEOMFL.

(NEMDXNM) |- NATURAL COORDINATE DERIVATIVE COMF. IN GEOMFL.



=

[N

12
NTRY

111
112
113
114
121

o on
N
b W

1295
127

128

131
132

133
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pIinm. [ DEFINITION

IFLOTS
IFLTYF
IFLSCL
ISCHMT
1CALL

I0OMULT
I0SAVE

INOUT
1ICNCL

IICNDX

1IPAR
10PAR

ISUTLD
IPR
IMPAR
1EPS
ISKNFR
ISTN
IX38T

IPVSX
NVDEF
IMXLY
18SAV

IPSAV
IDOUTFP

(KPLVARX2

(KPLVARS2)
(KPLVARX10) (-

(NODE ) |

(NCALLSx2

NMB = NM
(NMBX2 )
(NMB )

MMNODE =
(MMNODE)
(MGLCx2)

3

)>|=- LIST OF VARIABLES TO BE FLOTTED,

= TYPE OF FLOT TO BE GENERATED.

FLOT SCALE FACTORS.

NODAL VALUES OF SCHMIDT NUMEERS.

) |- LIST OF LINK NOS. ANDI ENTRIES TO CALL AT

END OF IMFLCT.

BOUT + 4

- LIST OF MULTIPLIERS FOR OUTFUT VARIABLES.,

- LIST Of VARIABLES TO BE FRINTED IN OUTPUT.
MM = MAXO(15)NSPEC»NFVUSXT+2)

NODE % MINOCMM»NMBOUT)

~ TEMP. STORAGE FOR OUTFUT VAR.

~ NO. OF NODES / COL. USED IN CONTES,

AND SOURCE DATA.
DFCFEL»

TRBTHK, ETC.

(NODEXNWALLS+LCOL) |- LIST OF NODES / coL. USED IN CONTES,

DFCFBLy» TRBTHK» ETC.

(NOUTPR) F LIST OF PARAMETERS TO FRINT AT START OF OUTFUT.
(NOUTPRX4420) |- TITLE INFORMATION FOR FARAMETERS AT

BEGINN
(10 )
(NODE )
(NOUTPR)
(NODE )
(MOLCX4+1
(MGLC )

ING OF OUTPUT.

- LIST OF CONSTANTS USED IN SUTHLD.

- NODAL VALUES OF PRANDTL NUMBER.,

- LIST OF MULT. FOR FPARAM. AT START OF OUTFUT.

~ NODAL VALUES OF TURB. VISC, COMPUTED IN DFCFEL.
0) - SKIN FRICTION DIST. BY COLUMN,

- STANTON NO. DIST. BY COLUMN.

(NFVSX )
NFNONP =

~ LIST OF DOWNSTREAM STATIONS IN FRESSURE TABLE.
NFVUSX + IFCFITXNODE

(NPNONFP) I LIST OF DOWNSTREAM FRESSURES IN FRESSURE TAELE.,

NDNENM =

NODE + NEQX(4%XNM+20)

(NDNENM) |- ELEMENT ADDRESS LOCATIONS USED IN BCONDT» DERVEL

(LG%4
(NEMDXNM)

AND FPRES.,

) - MIXING LENGTH FROM GETFSL,

[- TERM 8 STORAGE IN FFRES.

(NODEX3) |- PHI» U2RHS, U3RHS TEMF. STORAGE IN FPRES.
(REST OF STORAGE)|- TEMPORARY MATRIX STORAGE.

[
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: ; N Voh s L2
OF i

CURLITY
12 ARRAY _ENTRY FOINTS

201-240 ARE TEMFORARY LOCATIONS FOR : GRID GENERATION.
‘NIZS’ IN NAMEO1 NEEDS TO BE SET TO 250 TO ALLOCATE STORAGE.

LOCATION IN IARRAY FOR SCALAKS.

IBC,
NSIDE,

27 - NSKIFy, S5 -
251 - NSNODE,» 260 -

261 - 252 - NSELEM»

259 -

NOLDE»
NVAR

DEFINITIONS FOR OTHER DIMESIONS BASED ON AEOVE SCALARSS

KSEL = NSELEM + S
KSLNSIF = KSEL % NSIDE x 4
KSNODE = NSNODE + S
KSNVAR = KSNODE % NVAR
NNVAR = (NODE+S5) % NVAR
NODVAR = NODE % NVAR
12
ENTRY |NAME DIM. DEFINITION
201 INZONE [(KSEL ) |- SUFER ELEMENT NUMBERS.
202 |ISHAPE | (KSEL ) |- ORDER OF GENERATED ELEMENTS IN REFINE.
203 110LZ (KSEL ) |- TYFE OF ELEMENTS DESIRED / SUFPER ELEMENT.
206 [NZ (KSEL ) |- NO. OF DIVISIONS IN 3RD DIRECTION.
207 [ITYPE [(KSEL ) |- TYPE OF SUPER ELEMENT 1 = TRIANGLE.
2 = QUADRILATERAL.
208 |NCOL (KSEL ) :- NUMBER OF COLUMNS IN SUPER ELEMENT.
209 [MELEM | (KSEL ) |- SUPER ELEMENT TO ELEMENT.
210 |NELK (KSEL )|~ TYPE OF SUPER ELEMENT LINK.
211)a (KSEL ) |- SUFER NODE TO ELEMENT.
212 IKQ (KSEL ) |- Q KEY.
213 |KF (KSEL ) |- F KEY,
214 IKTK (KSELL )|- THK KEY.
215 |IBCTYF | (SOXIKC) | - BOUNDARY TYFE KEY,
216 |BOUND {1SOXIEC) |- HOUNDARY COEFFICIENTS.
217 [ IDUM (NODE+5) | - DUMMY NODE COUNTER IN REFINE.,
NSKIEC = NSKIFPXIKC
218 |BC (NSK1IBC) |- GENERATED BOUNDARY CONDITION ARRAY.
219 [NODF (NODE )|- VECTOR OF BOUNDARY NODES.
220 IKTFIX |(NODE )|~ FIXED DEF. VAR. NODE KEYS.
221 |IRNSTB | (KSELX8) | - NOT USED
222 |JELF (NODE )|- VECTOR OF EOUNDARY ELEMENTS.
223 |KBND (NODE )|- SUFER ELEMENT ROUNDARY KEYS.
224 1IRTH (NODE ) |- NOT USED

T T S P LA e e e e S o
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|

12_ARRAY_ENTRY FOINTS
1z|
ENTRY |NAME DIM, DEFINITION
225 [AA ¢RSNODE)| - NON-RECTANGULAR CARTESIAN COORDINATES DIR.
226 |BB (KSNODE) | - NON-RECTANGULAR CARTESIAN COORDINATES DIR.
227 |SNODE | (KSNODE)| - SUFER NODE NUMBER VECTOR.
220 |SGRID | (KSNVAR) |~ VARIABLE ARRAYS RETURNED FROM REFINE.
2291DUM  [(NNVAR )| - DUMMY STORAGE IN REFINE.
230 |ELNK  ((KSLNSD)| - SUFER NOLE CONNECTION TAELE.
235 |NATL | (NEMD )|- GENERATED SUPER ELEMENT TO ELEMENT DATA,
232/COORD | (NODVAR)| - FINITE ELEMENT NODE GOORDINATES.
233/INX  |(KSEL )|~ NO. OF DIVISIONS IN 1ST DIRECTION.
2341INY  |(KSEL )|~ NO. OF DIVISIONS IN 2ND DIREGTION.
235 NDVEC [(NODE )|- ELEMENT CONNECTIONS FOR GRID GENERATION.
236 (KSNVAR)| - NOT USED
237 |ELCORD [(NNVAR )|~ ELEMENT COORD. FOR GRID GENERATION.
238 |KYND  |(NNVAR ) - ELEMENT NODE CONNECTIONS.
239 [IDM2 |- TEMPORARY STORAGE FOR CSFINF.
240 |1ELNOD | (NODE

ATl = 0 o s s s, g b, T W oo

)|~ DUMMY STORAGE.
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L MAIN INTEGRATION

PARAMETER
° EVALUATION
INPUT
:
- '
OuTPUT
0 ?
i
INITIALIZATION NO ‘
3 ;.
DISCRETIZATION c :
‘ ‘
() ;
Figure 1. CMC Macro Structure '
)
61 '

: - fea a aem w -e'
e o Vo Var gy oma L X WO . A i g B iS5 R ios gt e b P A ST e o N /




ORIGINL. OOk 3
OF POUR QUALITY

TR NN TR s e m ety

BDINPT

V1:'BLANK’

~ %
— PRINT /
COMMENT
f

ICOND

DESCRP(204)

Figure 2. BDINPT flow chart
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!

//\ | 128 = L(N2) + N4 ) !

Qvumesvm.‘ '-—-->“ éSQFSRLf”i’f ﬁi” —
/ ]
\4 R2(128) = [R2(129)]

/\\ = / \ '
(\/1: '272222! 222212 —
\\ : / ' !

. !

| S
;
J
|
!
# T

o -~ -

V1: !FEDIMN D>— FEDIMN 5 ;

# — ' ,

s_

V1 FENAMED——5¢  Fenave ) - |
f

/, = NMELIST J !

V1:NAMELIS entry in :

FENAME ;

f .

!

. |

V1:'INPUT® N INPUT = NI i

# | ;

Figure 2. BDINPT flow chart (cont.)
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URiGWIAL FRGE 19
OF PUGR QUALITY,

V1. RENIH |
W Rawuy————-e REWIND N1

LINKI(N1)

LINK2(N1) )~

/ LINK3 (N1,

P A

DUMI,DUMfl//

LINK4(N1,K)

LINKS(N1)

>

0O FORI = 1,N
IPOS = NMUL(I)
IARRAY(1POS) =
NMUL(1+1)

BRS,2

v > e e o - -

Figure 2. RDINPT flow chart (cont.)
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(1:DESCRIPT>— DESCRP(N1)
#
Y1+ QRNINT e 510
f
V1:'KBNO* - @
#
A N RESTOR
¥1: VYYEND® (N1, 1Z(1Q)\
1Z(1YY) )
f
. RARRAY (N1) =
V1:'PLUS' RARRAY(N2) +...
+ RARRAY{NBRS)
f

850

POWER = FMUL(1)

N

400

|
i

> ?
!
[}
;

Figure 2. BDINPT flow chart (cont.)
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STCODE

LINK5(2)

QKNINT

REQUTP

CALORD

< COMOC

400

Figure 2.

GETBCD

LOCATE
N1---NFP

850

EXPNT =.0.5

DOFORI =1, N
RZ(1Z1)=RZ(1Z22)**EXPNT

RARRAY (N1)=RARRAY (N2) **EXPNT

RARRAY (NBRS-1) =
RARRAY (NBRS ) **EXPNT

BOINPT flow chart (cont.)
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CRIGL Y o T

OF POGR QuALITY

l i
k;gL) 400
yd . RECIP
<: 'RECIP' \(N1,12(121)) / 3
¢
L
V1:'SETVAL’ 122) , RARRAY (N3
RARRAY (N4), N1)
#
. MATSUM (1Z(121)
12(122) ,RARRAY (N3
12(123), N1)
4 ;
= W i
V1:'VECMUL >3 AA |
# !
V1:'READ' 9£;§>
f
_ )
910 !
# f
LIND =1Z(1Z1)+N3 ;
‘ = LVAR =1Z(124)+N5 !
V1:' INDEXSED LINP =12(126)+N7
DO FOR I =1, N1
( K = IZ(LINDHI) - 1
RZ(1.VAR+K) =
E RZ(LINP+])
Figure 2. BDINPT flow chart (cont.)
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| FPOWER=FHUL(9)

| NPOUER = 0
e

<//’/)£\\‘
FPOWER: 0

-
’

4 ///Ji\\\L
NPOWER: 0
\\\/

NPOWER = 1

, :
00 FOR I = 1, N1 DO FOR I = 1, NI !
RZ(1Z141-1) = IF RZ(1Z23+1-1).LE.N.0) !
RZ(1Z22+]-1) * RZ(1Z1+1-1) = 0.0, 1
RZ{123+1-1) else RZ(121+1-1) » !
RZ(122+1-1)*RZ{123+]-1 i

J

r

i mma e e s v e

Figure 2. BDINPT flow chart (cont.)
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7 JSNURS

NDSET = Ni
NCHD = NODE

| skevoc - J
17(1ABS {12
[ 1Z(1ABS(13)

NRELOC =
IABS(N3)

VI:'"WRITE'

READ(NDSET)
IZ(NRELOC
+1-1)

READER
(I1Z(N3),

400

‘\
. WRITE

l—(7,9500)
\RZ(123)

i

OUTVEC
(N2,12(123) X
PTE )

\ WRITE /.
' (NDSET)  4_
| RZ(123)

4\\ PTF )

¢ w W -V

OUTNOD
N2,12(123),

RZ(N3),
NCOUNT )

- s

Figure 2. BDINPT flow chart (cont.)

s SN R e TR o s e,

69

lJ:)

¢

\bﬂ. —



* @ W eV

L e e !n
O e b

OF PUOR QUALITY

i
N E

SN
41: '59'—'——7 RETURN
~
%

)

400

LOC=IZINTG(K)) | |

|
~ (CREADER ) |

KK=TAINTG(K)
ARRAY (KK ) =NCOUNT

Conpute AMULT -]

LOC=M( IREAL(K))

XK= |
/VI; ‘RARRAY' REDREL KK IAREAL(K)

\C___,[RARRAY(Nl)zAMULT

Figure 2. BDINPT flow chart (cont.)
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BDIKPT: 10 of 10
Lr by 'ﬂ."'t:,l'l-‘v.
[ A8
409
VSAVE = v1 |
i
- > ‘
- ,
Y1
'BLANK'
VINTGR(N1) = VI VREAL(N1) = V1 f
IZINTG(N1) = N2 1ZREAL(N1) = N2
TIAINTG(N1) = N3 IAREAL(N1) = N3
;
|
:
Figure 2. BDINPT flow chart (concl.) }
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ORIGINL Fr "'\'::;

( DERVBL
N

-.-—__T—..

P—————

INITIALIZE ELEMENT VECTORS
AND SCALARS

SET up ADDRESSES.

4.

:=1.0

BCONDT

SET UP RHS FOR U2 & u3
RESET JACOBIAN T0 0.0.

D

CALCULATE:
RHO * v
RHO * W

Figure 3. DERVBL flow chart
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LR AT e W L e Y

0 e
Of PCuR QUALITY

220

Apply wall damping to
TKE, EPS production &
dissipation terms.

(279

[Assign coefficients to 6(J) terms.

a. AUMULT --- Eddy Viscosicy

b. VLDMLT --- Lam. Visc. U2, U3
¢. VCMULT --- Convec. U2, U3

d. gggﬁg}}--- Pressure U2, U3

e. U2STRS --- Stresses U2, U3

f. UCMULT --- Convec. Ul, TKE, EPS

ELEMENT LOOP J,
DO 600 MEL = 1, NELEM

v
Set up element scalars
and addresses.

i 2

b IV Wb o

Zero out element vectors and scalars.
Extract & assemble element data vectors & scalars
from global vectors.

Compute 830007 1Qf
for dep. variables.

Figure 3. DERVBL flow chart (cont.)
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AR 1)
ORIGH 2l Vst b
OF POOR QUAL\W

<]

Compute scalar averages

e

Store diffusion term multipliers.

310

Zero out element martices and scalars.

.

DO 500 ML = 1, NM

l Zero out elementJZ?ctor entries. |

00 400 MK = 1, NM

4
Compute §B2003-{Q} for necessary
variables.

Compute §Q}{R30083fQiFor gen. & diss.
terms of TKE and EPS.

Compute source term for Ul mom. eqn.

(29

‘ Assemble diffusion & convection
t vectors.

@

Figure 3. DERVBL flow chart (cont.)

Wi e M

e
o

EEVITY

& &




ORICINAL PRSI IS
OF POUR QUALITY

500

Compute DELUSQ for gen. terms of TKE & EPS

(&)

Compute ENERGY for dependent var.

(&)

Compute elem. contr. to U, T, M

-

Check on magnitude of DELUSQ.

On first pass only - - compute the
largest value of DELUSQ and stiore
in DELTST. (on completion of lst
pass set DELCHK = DELTST * DELMLT)

é&ngﬁ gsgoé}?'ngLw&,gEPgoggg?/gjsc, terms. |

DO 525 ML = 1, NM

¥

Assemble C Q, Diffusion and
€onvection matrices for Jacobian

v

| DO 450 NP = 1, NEQKNN

| Assemble common terms in Q RHS
| 450'

Figure 3. DERVBL flow chart (cont.)
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DERVBL: 5 of 5
OF #GUR Gkl V

nssemble particular terms
a.~ Ul RKS d.= TKE RHS
b.~ U2 RHS e.~ DISS RHS
Cc.~U3 RHS

DRVBUG

[ END OF ELEMENT LO0P ]

[ Compute T, T,
' Ul Energy, DELCHK

YES Print
Assembled
RHS

z NCONV: 0 _;{ RETURN )

Figure 3. DERVBL flow chart (concl.)
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DFCFBL: 1 of 6

- Srow ey
OV e |

UE Foun oalliY

( _orcrL )

[:ggt qg»s;gla;s‘qnd addresses.

Limit Tower level of TKE, DISS to
OSUSQ & EPTEST respectively.
Compute Diss. Length from TKE,
DISS. Compute eddy viscosity from

L_TKE DISS equatigns.

—_=

Get DELTA

30

XT:
E1E2SW

—— e -

NE1E2 = 3 - NElE2
KPNT = 1
NS =_1

y
)

30

Figure 4. DFCFBL flow chart
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g\:\%-.x%‘— EUN"W

QOR

cE S

|_Compute DUbY Vector

0o

RETURN

Compute Van-Driest wall damping
function, Eddy Viscosity, TKE &
DISS as needed along

columns of nodes.

r/ NAAAAA

[ DO 600 KK = 1, LG

b

Compute and extract
scalars pertinent to
column KK.

&

statement nos. 140 - 155
apply to laminar nodes.
Not pertinent here.

()

Figure 4. DFCFBL flow chart (cont.)
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DFCFEL: 3 of 6

A B

R Iy
b K aaw tideieid d

i)
Y

po 360 LL = 1, W

Extract node nos. and nodal var.
as needed for computations.
Compute Y+, U+, 1, v, Y/6 , w

Compute Dim. Eddy Visc. - EPSDIM

Limit EPSDIM to
EPSMAX * XDELTA

Multiply EPSDIM by intermittancy .
factor 'y. Compute UEDSTR=GAMREF * Ue % 4" vy
If (Y/ .gt.RUEDSW) set EPSDIM = UEDSTR

NE1E2:1

Fix MLT nodes.
Store EPSDIM in Eddy Visc,

2)




(4)
UrLrBL: 4 of 6
i o e PRE 1D
OF PGUR QUALITY

e

Compute TKE
INITKE:1 > 245
#

Store TKE in Dep. Variabie JK J

s -

Compute DISSIPATION.

\
Store DISS. in Dep. Variable JE 7
Store Diss. Length '

200

Figure 4. DFCFBL flow chart (cont.)




OR!amr (RO 5

e e atiw g

L ] -~

Store TKE
Store DISS

in UPLUS

J

Print Node
Debug
Info.

Print
Column
Debug

RETURN

Figure 4. DFCFBL flow chart (cont.)
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- oRti . PrCE ‘}?{
OfF PCOK QUIALY

N

JVHEQESR
K NEQENN+NEDAD
NS2=0

FEMULT>0.0
tMUL //

N
NOT ALL T

ITKE = 1
KPHT = 1
NEQADD + NEQADD + 1

NELE2 = ] RESET ,
LOWD =1 1 fixed ,
nodes j

|

NODFIX
fix TKE,DIS

Find maximum
level of TKE. | ;
Scale TKE levels '
by |EFMULT]

Print = |
debug
info.

IF (ITKE .ne. 0) RETURN '\
RETURN IF (JK .gt. NEQKNN) 1TKE=-1 X

Figure 4. DFCFBL flow chart (concl.)
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OF P QUALITY

{ IMPSLY

Set up addresses and constants

—3| DO HOT USE

390

Assign fixed Ul nodes to appro-
priate location in JACOBIAN

460

s PRINT |

NIT:0 JACOBI AN ;

i

‘\< f

’

BANDET i
PRINT

+

NPCONV (NP) )

1

Figure 5. IMPSLV flow chart
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ORIGI L 1HGE 18
OF POGOR QUALITY

Y

<t

BN

T e et
T'SGt up addresses for
dep. variable NP

—

NELPAS=NELPAS+]
NITER = 2

|

NPTEST(NP) = NP
for all dep. var.
exc. U2 & U3.

o

NR:
NELPAS

STORE -F

R ——

Figure 5. IMPSLV flow chart (cont.)
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ORIC™MPY, BACE 18
OF FGuR QUALITY

%

FINy Max. 2
> Wp= Y UMAX = UMAX
IBLAS:0 JV or JW * 10%*1BLAS
\ 3 N I

Set 6Q at fﬁxed nodes = 0.0]

[ Epsmax + EPS * UMAX | .

Search for 1st occurence

of §Q > EPSMAX. If one

is found, set NCONV = 1 605
& NPCONV(NP) =

1f all var. converge
on 1lst iteration,

increase step size'H
and repeat solution.

(D&)<

3 END OF LOOP

NCONY # 0 A/KTT/j::\\\\\ NCONV = 0

converge

@,

Figure 5. IMPSLV flow chart (cont.)
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Cop 0L PBRAGE IS
OF euisii QUALITY

FILTER. &G for U2 and U3

SETIMP

NR:

NELPAS

(_Compute RHO * U]

EQUATION soLve
for (eu1)*,

DERVDX

(@U2)' & (@Eu3)"

.

A for (pUi)"

|

PRINT
debug
info.

CONTES

)< TRBTHK 3

QETDIF ‘*}

Figure 5. IMPSLV flow chart (concl.)
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FROGRAM JUNCTURCINFUT »QUTFUT s TAFES=INFUTy TAFEA=OUTFUT )

-C-0-M-0-06~~ -

DIMENSION RZ(1)s» L(400)
EQUIVALENCE ( RZ(1)» JZ(1)y L(1) )

COMMON / VARBLE / IARRAY(00500)» RARRAY(0500)
EQUIVALENCE ( IARRAY(00092), IZSIZE )
COMMON / ARRAYS / 12(3%50000)

NZSIZE = 350000

CALL RESETI ¢ 500, IARRAY)» 0

CALL RESET (¢ 500+ RARRAY» 0.0 )

I1ZSIZE = NZSIZE

CALL RESETI ( IZSIZEs» I1Z» O )

WRITE ( &» 9600 ) IZSIZE

FORMAT ¢ 1H » 35H WING JUNCTURE TEST CASE. 1ZSIZE = , 17 )
CALL BDINFT

STOF

END

ELOCK DATA

DIMENSION TITLE(/)» UNAME(3,10)» INAME( &)

COMMON / FLOTFE / NTITL, INAME,» NOBRDNO» NS» NVs» UNAME, TITLE
COMMON / CONFFR / DERV2(10)

COMMON / AFYSAV / DFYSAV(102)

COMMON / FSHAFE / D(60)

COMMON / DISCRT / 1DSC(10)

COMMON / MANOUT / MANY(20)

COMMON / NEWGOM / DGEOM(10)

COMMON / NFINTQ /7 JJ(30)

COMMON / JADRES / JALI(30)

COMMON /7 QUTDUM /

1 FMT1(10), FMT2(09)» FMT3(17)» RNME(11), DIUM(28)

DATA FMT1 /4H(1H »4H, » 4H 8» 4H Al» 4H»4X»» 4H 1y

% 4H 2y 4H Or 4H Aly» 4H ) /

DATA FMT2 / 4H(1HO» AH»1X»» AHIHEs» 4H 12y, 4H 1, 4H 2

X 4H 8» 4H A1y 4H ) /

DATA FMT3 / AH( 1,4H 614HXy »4H »4H 1,4HK¢ » 4H 4y
1 4H Ar4H 494Hy 1HE»4H» 1312 4H »4H 194HX ))»3%iH 7/
DATA RNME / 4H 0» 4H 1» 4H 2y 4H 3» 4H 4y 4H S
$ 4H 6y 4H 7y 4H 8y 4H ?» 4H 10 /

DATA DUM /7 28%0.: /

AFFENDIX A,
SUBROUTINES FOR 3DPNS
TEST CASE

A A BRI 2 B ER AN L5 e At ADirncark
~o W

B~

T TS __‘”)
s D Ikt T,
il ooy TR
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Qi dick PhGE 1S
OF POOR QUALITY

DATA NTITLe INAME, MOEDNOs NS» NVUy TITLE, UNAME /

1 &y 7&4r 21y 279 38y =182y GUs Or Oy O

D AR STy» AHANDAs AHRD Fe 4HFINT» 4H VARy 4HIAKL, 4HES

3 3x1H 1+ AH » AHSTAT» 4AHION » 4HREYN:» 4HOLNSy 4H NO.»

4 4H RE» 4HF, Vs 4HEL.. +» 4H REFs» 4H. VIy» 4HSC., » 4HVARI,

% AHABLEs 4H NO.» 12%1H /

DATA MANY 7/ 39y 47y 5S4y 91y 66y 101, 102y 105y 12%0 /

DATA LFYSAV /7 102%0.0 /

éTA DERV2 / 10%0.0 /

DATA D / S%0,0s 0,259 0409 1,09 040» 045y 0.0y ~1,0r 0.075»

1 92%0.0s 1.2y 37%0.0 /

DATA 1DSC / 4%1y 6%0 /

DATA DGEOM / 10%0,0 /

DATA JJ 7/ 30%0 /

END

SURROUTYINE coOMOG
DUMMY SUBROUTINE TO SUFFRESS FRINTOUT OF TITLE FAGE.
IF YOU DESIRE THIS FRINT» REMOVE THIS DUMMY SUBROUTINE.

RETURN

_END

SUBROUTINE CONTES
DUMMY SUBROUTINE CALL BY ‘LINKCAL ‘ ENTRIES IN INFUT DATA.

RETURN

END .

SUBROUTINE OQOUTVEC ( NN» ARRAYy TITLE )

‘o e e w -

THIS 1§ A SPECIAL OUTVEC FOR THE JUNCTURE CORNER ONLY. ?
FOR THE MORE GENERAL CASE» REMOVE THIS SUKROUTINE. i

DIMENSION ARRAY(1)» TITLE(B)
CALL JNCVEC ( NN» ARRAY, TITLE )
RETURN

END

SUEROUTINE THLINF

"INCINF’ INITIALIZES THE DATA FOR A JUNCTURE REGION.

CALL JNCINF
RETURN
END

[T e —

AFPFPENDIX A.
SUBROUTINES FOR 3DFNS
TEST CASE




igvijrftjpnw“«

LG

s "." £

L A I o)
EECITRENA 144

OF PG QUALIT

INPUE DAY DGR

WING FUSELAGE JUNCTURE FLOW,
FENAIE
ENANMEO)
HIZE - 2G0r NBNODL © 19 HGELEM - 29 WO < 10 LE G
RUAR -~ 29 KNTPAS « 2000 NMOUT & 20 NOIWIVE & 104 wours g,
HEQ = §¢ NEOAV2 « ds NEQAVE = 8, NEQKNN « DOy REQADD - -4,
bl WEVSXT - 79 WTABPT < 140 NCNADK - 8y KEIED © 4,
Q’ LEUNTT - Os LFBUF = 69 LEFPNGH « D¢ JIFR = 29 REBOUL . 40,
fb NODE - 193y LCOL « 79¢ KKOW = 755 WPUS)Y = 2660y
NNROW - 9r  NBAKRD « 23 NOMES & i70s WL 140,
RODS » 2y KOWE « 39 KOVG = %y KOUMFP = 3y KPNT o b LWRIT »o2,
IPWRLT - 20 IBOT o« 25 IT0F © 4y RR = 10s NIT = i, ROBEET 8y

8ND
SNAMEOD
UINF - 100.0» PINF « 2156.8y CHIEFS = 2,00 -4, DELP = 101,0¢
COMFX = 2.9 COBPY » S0 O86 = 3.y EFMULT = 1., DETAIE : 4.y
U2STRE = 1.0y C4EDSW = 001 PLFALT 1., PEFACT = 344
VCHULY = 1,00 WLDKLT = 1,00 OBUSBR - 1,00 -Gy EFSHIN - 1.00-%9,
TO = +O011s TD = 589 1SADD = 0%, DELKLT = 140E -4,
RARRAY(384) = 1.0» RARRAY(IHG) = 1.0,
SEND
FEDINMN T ESTABLISH VECTOR ADDRESSES FROM DATH LT,
IFINT T INFUT DEPENDENT VARIAKLE NUKBERS,
15623789000 1080, 10%11 § 1
LINKA s 1 CALL PUTENT ‘1) ESTABLISH VECTORS FOR TYPE 1) DISC.
19 8:) ¢ T ESTABLIGH DIRECTION OF DIAGORAGLS,
1 -2 7
LINK2 14 1 CALL DBCRI2 10 GENERGIE DXSCRETI26TION,
NETh 1T KO, OF ELEMENIE TN ETh DIR. FOR EACH SUFER LLLMENT,
g 9T
NEF'S T HO. OF ELEMENTS IN EFS DIR. FOR EACH SUPER LLEMENT,
¢ ¢ 1
STYFE T IVFE OF SUFER ELEMENIS. 4 - QUALRILATERGL
%4 1
SELCK T SUPER ELEMENT NODE CONNELTIONS,

T8 10 2 i 12 13 1%
1 2 14 15 19 16 17 18 14
DEFVAR 289 290 1248 1 VAR, 1D RBE BIGTRIBUTED, 2089:2¢ 290:Y, 1248201,
0i00r 0.8LFB6L 0IVIB O (025 .05 020 .0 L0999 0%y
+2 1,30 L8950 L 0IVIB 0,0 1.15 1.3 1049 1.2%
0.0 0,0 .01918 .0Y 0.0 0.02% 05 ,02% 0.0 (0ivig
«O0 L0009 01918 0.09%% 00,0999 .08 10009 09 L0004
0.0 0.0 738 0,0 0.0 5 % 0.0 0.0 720 58 L7682 00
«782 0.0 5B 720 0.0 .71 1

DonE T ERD OF INFUT FOR DSCRIZ,

READ U063 26 1 REARRANGE LOWER RIGHT CORNER ELEMENTS,
11120 2 12 11 1

READ O 63 <24 918 I REARRANGE UPPER LEF1 CURRER ELEMENTS,
181 171 182y 171 172 182

READ G 63 28 972 1 aND ELEMENT 10 INTERIOR CORNLR,

110 100 %0 1 .
IARKAY 14 325 1 8BET NELEM = 32%

DESCRIFT 204 T TITLE FOR DUTPUT SECTION.
WING / FUSELAGE JUNCTURE FLOW.

DONE T  ERD OF 117LE

AFFONDIX R,
DATA DECK FOR 3DFNS JUNCTURE
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vy




INCUTE DatA BLCK

contivie L SCALANK PRINIQUE FOK OUITHSI
WING 7 FUSELAGE JUNGCITURE ¥ LOW,
DONE
DESCRIFT 330 T 10PaR
KEFERENCE ENGLISH F1

LENGTHe v o 00000
VHL"CII"’ s 0000
DENSIIY e ennonse
TEMMERAITURE s ¢ 0 o
ELNITHALFY s o000 se
FROZ «SHFEC JHEAY o
VLHCOBITY s ennne
LOLAL PRESSURFE »
LOCAL SOLUTION.
TIPFIXesvosv0ne
NWGLOM H’Su00ee
X1/LREF sesonnse

DONE

MF AR -1
S%2y 2 2 162 164 163
352 165 2» 2 ~175 3x2,
2 2 1469 168 167 3%2 108 2

IONUME -1

?99» Sx200y 999 200 4%43,

FToeoaraons
FT/8e0v 000
.BI/ZF 1S 60
oRONKINEG o ¢ 4 o
oRTUZLEBM 00
R0 U/I-!M I
LBI/ZFT 50
PBF s evnane
oHMACH NO. oo
HM28 0000 aes
0"\5‘000‘00‘0

DRA/ZLREER o 4

352 164

282 176 2

U EY
cWNelbo v v
0“((‘“000'000
c“q(ho.ooooo
Webhovivvaa
Nelicivianaes
Nellsevaiann
FBLovei i
FRUL ) S TN
1] FHAA P
PR P

EFGILONG .y,

SLETLON,

PARAKETER T CTLES FOR OUIFUL,

LNGL IEH -IN N

C"l‘tc‘altltl

LAY
] M4 TR
RELVING o0y
.I\J/lil.i.. o0
cl\J/K“"l\o L)
] '8/“'.‘t‘ ‘e
WWIZ1220 0 400
ENLREGY o s e 0o
) bR K AN
.(2'&3........

o INAM/ZLREF o o

163, 3%2 170 174,

200 27 200 27

200 10 200 10 10, 200 S8 200 SE€ 200,
200 97 200 97 200y 200 30 200 I0 200,
200 38 200 38 318y 999 39V 4%34

398 4%I1 184, 200 4%I1 139, 11

3%2 177 370,

UX2y  SE2,  Gk2

1

27

300 154 100 135 122,

12 14 835 47 1

IRORD T COUNTER-CLOCKWISE LIST OF ROUNDARY NODES.
10%I1 1, 17%I10 20, 10%I-1 190, 18130 173 17
KENO 1 T FIXED NODES FOR DEF. VAR, NOQ. 3
AlD DONE
19%I10 1 T FIX WALL NODES.
NENO 2 T FIXED NODES FOR LEP, VAR, NO. 2
AlD DORE
1981310 1 T FIX WALL WNORES.
KENO 3 T FIXED NODES FOR DEF. VAR, NO. 3
ADD DONE
19%110 3 Y FIX WALL NOLES.
AENO 7 T FIXED NODES FOR DEF. VAR, NO. 7
ADlD DONE
192110 3 T FIX WALL ONLY FOR PF
KEND 8 T FIXED NODEE FOR DEF. VAR, HNO. 8
ADLD DONE.
19110 10 7T
NENO ? T FIXED NODES FOR DEF. V4R, NO. 9
ADD DONE —
?%110 10» 9%I110 110 T

AFFENDIX E,

DATA DECK FOR 3DPNS JUNCTURE
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M 74 PN
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CASU a N Fe g AT PR [

S R 1

.k

m vﬁ&ﬁ GUAUTY

INFUT DATA DECK

CNTETS T SFECIFIY 1% SET8 OF 10 NOLES EACH.
T

19%10

CNTNDS T SFECIFY ALL NODE NOS. IN THE 19 SFIG.,
190813 1 v

IARRAY 47 19 T HET LG - 47

LINNZ 4 T CALL BIMEN TO NON-DIMENSIONALIZE INFUY.

LINKY 3 T CALL GEUMFL TO COMPUTE LENGTHS ANI' AREAS.

IARRAY 41 1 T SET KDUMP + 3

CNTPTS T SET UP TWO VECTORS OF LENGIH 19 FOK WODFCH,
19 19 7

CNTNDS 1 SFECIFY NODES IN BOTH VECTORS.

1081-10 100+ 9%I-1 9» 103110 100, 9%1-1 189 T
I1ARRAY 47 2 T SET LG = 2

L INK2 a3 T CALL CPSTUP TO REAL' 1IN CF LATA.
0.0 0.02784 0.,04731 0,0716%  0,10210 0.14010 0.19000
0.00999

0.46940 0.46940 0,42720 0.38980 0.34030 0,338%0 0.31740
0.01914

0.38290 0,.38290 0,33650 0.32150 0.29170 0.26730 0.24680
0.0312¢4
©0.29870 0.29870 0.28500 0.25710 0.22%70 0.20600 0.18%60
0.04428

0.21490 0.,214%0 0.21020 0.19090 0.16830 0.14700  0.12800
0.06409
0.13190 0.13190 0.,13330 0.12220 0.10%40 0.08826 0.07195
0.08458
0.05079 0.05079 0.05659 0.05191 0.04182 0.02944 0.014691
0.13310

=0.10500 -0.,20500 -0,09411 -0,08947 ~0.08799 -0.08917 -0.0917%
0.16090

-0.1788 ~0.17868 -0.1644 -0.1584 -0.1G22 ~0.1480 -0,14%10
0.22240

~0.3151 -0.3151 +0.,3012 ~0.2879 ~0.,273% =0.2601 -0.2466
0.2908

~0.4294 ~0.4294 ~0.4155 ~0.,3982 ~0.3783 ~0,3571 ~0+334Y4
0.402%50

=0.54460 -0.54460 -0,53120 -~0.351030 ~0.4B480 -0,45640 -0.42500
0.350

=0.57430 -0.57430 -0.546140 -0,53940 =0.51270 -0.48230 -0,44880
0.5975

=0.544460 -~0.54440 -0.53120 -0,51030 ~0,4B480 -N,45440 -0,42500
0?1
-0.429¢ =0.4296 -0.415%35 -0,3982 -0.3783 -0.3U7 =0.3245
T
LINK2 30 T CALL NOUPCP TO ES1ABLISH CP TABLES,

vy

AFFENDIX R,
DATA DECK FOR 3DFNS JUNCTURE

.
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ORIGHNAL P/ 15
OF P‘OOR QUALITY

INFUT DATA DECK

CNTFTS T KESET CNTPTE FOK SOLUTION,
19810 1

CNTHDS T RESET CNTNDS FOK SOLUTION,
190811 1 7

IARRAY 47 19 T BET LG = 19 '

LINNY 2 7 CALL NODLLM TO SE) UP ELEMENT 1NFU. ATTACHED TO NODES.

LINKY 11 T CALL NODFFR

LINND 10T CALL TELINF 10 DISTRIBUIE Ul ALONG CULUKNS OF NODES.

TARRAY 76 1 1 WREDGB ¢+ 1 REDREL ULBUG,

LINNG 11 T CALL NODFPR

1ARRAY 76 0 T KREDBG = O TURN OFF REDREL DEBUG.

1AKRAY 61 0 1 SET KDUMF -+ 0

LINN2 3 T CALL WLFLXS

RARRAY 63 1.0 Y SET UELGE = 1.0

LINK2 15 T CALL TRBIHK

LINKZD 3 T CALL WLFLXS

LINNG 6 T CALL SETDIF

DESCRIFT 203 1 TITLES FUR OUTPUT DEFENDENT VARIABLES.

U1/UREF U2/UREF U3/UREF NU/NUREF TKE/ TREREF

LISS/DISSREF PP / FS1AG u urve v

\re vy W’

LONE

10SAVE T SPECIFY PRINTOUT VARIAKLES.

1248 2248 3248 1247 5248, 6248 7248 3271 4271 S271,
6271 7271 8273 1 X

I0MULY T SPECIFY MULTIPLIERS AND OFERATORS FOR FRINT VARIABLES,
38T 21 9%2,  13x1 Y

LINK2 15 T CALL TRBTHK

LINK2 3 T CALL WLFLXS

LINKS é T CALL SETDIF

LINKCALL T ORUER OF CALLS AT END' OF SIEF IN IMPLCT,
2 4 T CON™ 3 DUIMY CALL.
RARRAY 95 0.9e-3 T SET EFIEST

LINKS 4 T CALL RWLDST
IARRAY 107 0 T SET NEI1E2 - ©
hENO S TV FIXED NUDES FOR DEF. VAK. WO, &
ADD DONE
198110 1, 198110 10 T FiIx WALL AND FREESTREAM WOLES.
KENO 6 T FIXED NODES FOR UEF. VNR. NU. ¢
AlD DONE
195110 1, 19%110 10 1 FINX WALL AND FREESTREAI NODES.
QKNINT T CALL INTEGRATION PACKAGE.
EXIT T EXIT PROGRAM
CASE END

AFPENDIX R,
DATA DECK FOR 3DFNS JUNCTURE
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