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This appendix to the User Mamual for the Streanfube Curvature Analysis con-
tains the computer program listing. It should be noted‘that the listing in-
cludes explanatory statements and titles so that the program flow is readily
discernable. The computer program listing is in CDC Fortran 2.3 source
language form, except for three subroutines, GETIX, GETRLX, and SAVIX, which
are in Compose 1.1 language. '



*DECK MAIN
OVERLAY(STC,0,0)
PROGRAM STCA(INPUT,OUTPUT,TAPES,TAPEG6=0UTPUT,
* TAPEL+TAPE2,TAPE4=TAPE2)
COMMON /BCOMMN/ PROGM,TAPIN,TAPOT,REF(5) ¢PROGSV.FILIN,FILOT
LOGICAL TAPIN,TAPOT, FILIN,FILOY
EQUIVALENCE (IPROGM,PROGM)
COMMON /ADAMOL/ NAME(6), ADDRESILY 4 TITLE(6) 4 IDENT(6)
COMMON 7ADAMO2/ ENDJOB,OUML(2),ENDCRD
LOGICAL, ENDJOB eNOCRD
COMMON /CBITS / HITS,BLANK
EQUIVALENCE ( IBLANKy BLANK)
COMMON /CNTRL 7 K5(8),CARRY, JICHN
LOGICAL CARRY
COMMON /IXORIG/ 1IDUM{Z21),NM,I1IDUM(LL)
COMMON /KEYS / KEYAL(1ll),KEYBI(11),KODA(22)
DIMENSION XKEYA(1l)
EQUIVALENCE (XKEYA(1l),KEYA(L))
COMMON /TROUBL/ ERRLERRMAJ,INtERR,PRERR
LOGICAL ERR,ERRMAJ, INERR, PRERR

COMMON /CINNER/ INRCTRsRDUM,NINNER(16)CNVF(16)
COMMON /CMAXIT/ MAXIT,MAJCTR,GREFINyEDUM

LOGICAL GREFIN

COMMON /CPRINT/ PPDUM{6) .PDUM(20)

COMMON /CTAPUS/ RESTRTLENDBDT,STCFIL K6SV

LOGICAL RESTRT,ENDBDT,STCFIL

COMMON /CTOLRL/ TOLRL MAXSWP,CLEN,DS2MX,TNLES2,NSWP,
% DSIDMP4DSIMXA,DSIMXByDSLRMS,ES2MX 4DSL1RMO
*, SGIMINTOLINR

COMMON /TAPES / NTAPO,NTAPN

DIMENSION AA(8)
DS1DOMP= DAMPING FACTOR ON DS1, =0 FOR NO DAMPING, =1 FOR NOMINAL
DSIMXA= MAX-DS1 ’ '
DSIMXB= MAX CALCULATED DS1 BEFORE DAMPING
DS1RMS= RMS OF THt CALCULATED DS1-S
ESzZMX MAX SL POSITION ERROR AS DETERMINED BY THE FLOW BALANCE
DS2MX MAX CALCULATED SL ADJUSTMENT
NSwP NUMBER OF LRELAX SWEEPS

COMMON /SELECT/ LENTRY

DATA KA/1HA/, KBDY/3HBDY/, STC/3HSTC/

DATA ITRUE/Z1HT/

[aXalaReNeNaNel

nonnw

NTAPO 1
NTAPN 2
WRITL (6,7760)
7760 FORMAT(1H1,22X,28H%* = C A R D INPUT * %x//)
C INITIALIZE=-~- AFTER READING NAMELISTS ID,DIP
ENDFILE S
REWIND 5
7777 FORMAT(1HI])
7778 FORMAT(8A10)
7775 READ (5,7778) AA
IF( EOF,5 ) T78L,7776
7776 WRITE (6,7778) AA
GO TO 7775 _
7781 REWIND 5

READ(5,1001) NAME
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READ(S5,1001) ADDRES

READ(5,1001) IDENT

FORMAT (1X,6A10)

READ (5,1002) IN1,PROGM,TAPIN,TAPOT
FORMAT (12+1XsA10,L1+9%X,L1)

WRITL (641100) PROGM,TAPIN,TAPOT
FORMAT (1HL,10X,16HEXECUTING PROGM=4A6/10Xy6HTAPIN=,L2+5X,
* 6HTAPOT=,L2/)

XKEYA{(4)= PROGM

PROGSV= PROGM

ENDCRD= ,FALSE.

ERRMAJ= .FALSE.

PRERR = LFALSE.

DO 2 I=1,3

KEYA(1)= IBLANK

KEYd(]l)= IBLANK

FILIN TAP IN

FILOT TAPOT

TAPIN +FALSE.,

TAPOT «FALSE.

ERR +FALSE.

DATA IB0OY/3HBDY/

K5 = 18DY

PROGM BITS

KS = KA

GO TO 12
CONSECUTIVE DIP LIST READ

READ (5,1003) IN1,IN2,IN3,IN4
FORMAT(I2,1X43A10)

IFCEOF,5) 19,7

GO VO (20+49+10)4IN1
KS = KBDY

K5(2) = IN3

ICHN = [N4

GO YO 12

K% = [N2

K5(2) = [N3

INPUT SECTION~~=-- ENTRY STCN TO (1,0)

LENTRY= | -
LOVER = 1

CALL OVERLAY(3HSTC,14046HRECALL)

IF({.NOT.INERR) .AND. (.NOT.ERR) ) GO TO 5

WRITE (641004) LOVER,LENTRY

FORMAT (//2Xy9HERR = T35Xs THERRCOD=¢1295X ¢ THLENTRY=412)
CALL ERRORK{6HERR=T )

WRITE (6,1000)

FORMAT(1H1//10Xy26H%*%%% JOB TERMINATED ****%x)
stTae

ENDJOB= .TRUE.

INPUT PROCESSING COMPLETE-- BUILD TABLES
LENTRY= 2

LOVER = ]

CALL OVERLAY(3HSTC+1,40,6HRECALL)
IF(ERR) GO YO 15

WRITE (641140)

gl



1140 FORMAT(L1HL//17X43He*%,17X,19HSOLUTION HISTORY 420X ¢ 3H®*% &/
1 7X9 103HGRID + INNER + ORTHOGONALIZAT
210N + ' FLOW + MATRIX SOLUTION /
3 4X9 LOHREF INEMENT ¢ 99X LOHITERATIONS 41Xy THBALANCE//
4 2X ¢ LO6HNREFIN GRID INRCTR  CNVF RMS-DS1 MAX-D
5S1 MAX-DS1 LIM-ES2 MAX-ES2 MAX~-DS2 NSWEEPS /13X,3HPTS
6 923X 16H{BEFORE DAMPING) 44X TH(AFTER))
c INITIAL CALCULATION OF DISTANCt ALONG STREAMLINE GE 205
205 LENTRY= 1
LOVER = 3
CALL OVERLAY(3HSTC,3,0,6HRECALL)
IF{ERR) GO TO 15
IF({ ,NUT.RESTRT) GO TO 210
RESTRT= .FALSE.
GREFIN= .TRUE.
LENTRY= 5
GO0 TO 216
C .
C REFINE GRID-- ON FIRST ENTRY INSERT BOWSHOCK GE 210
210 LENTRY= 2
LOVER = 3
CALL OVERLAY(3HSTC,3,0,6HRECALL)
IF(ERR) GO TO 15
IFt .NOT. GREFIN ) GO YO 2511
MAJCTR= MAJCTR+1
INRCTR= 0
DS2Mx = 0.
NSWP =0
C CALCULATE CURV4yPH]I0OS1-Se-~ ORIHOGONALIZE., ADJUST FLOWS GE 215
215 LENTRY= 3
216 LOVER = 3
CALL OVERLAY(3HSTC,3,0,6HRECALL)
IF(ERR) GO TO 15
c CALCULATE ByRHS—-—- FLOW BALANCE-- STATION LOOP-- ENTRY-STCB

225 LENTRY= ]
LOVER = 2
CALL OVERLAY(3HSTC,240,6HRECALL)
IF(ERR)} GO TO 15
ES2LIM= SGIMIN*TOL INR

WRITE (6,1010) MAJCTR,NM, INRCTR,CNVF(MAJCTR) yDS1IRMS4DS1MXByDS1MXA,

1 ES2LIMy,ES2MXyDS2MXyNSWP

1010 FORMAT(1691109199F9.29yF12.692F10.693F11.6,16)
IFCINRCTRGEQ.D oORe (ESZ2MXoGE LES2LIM.ANDINRCTR.LT.NINNER{MAJCTR))

l ) GO 1O 240

IF(MAJCTR.LT.MAXIT .AND. GREFIN) GO TO 210
2511 IF(ES2MX.LTL(CLEN*TUOLES2) +OR. INRCTR.GE<NINNER(MAJCTR)) GO TO 300

C CALCULATE POINT MUVEMULNT  (LRELAX)

Gt 240
240 LOVER = 4
CALL OVERLAY{(3HSTC,4,0)
IF(ERR) GO TO 15
C ADJUST STREAMLINES, CALCULATE FAR FIELD VELOCITY DISTRIBUTION 250

250 LENTRY= 4
LOVER = 3
CALL OVERLAY(3HSTC,3,0,6HRECALL)

3



C
300

100
2000

IF(ERR) GO TO 15
INRCTR= INRCTR+1
GO TO 215

WRITE QUTPUT

LENTRY= 2

LOVER = 2

CALL OVERLAY(3HSTC+2+046HRECALL)
IF(PDUM(10).EQ.2.) CALL EDUMPS
IF(ERR) GO TO 15

IF(ENDJOB)Y GO TO 100

IF( IN3.EQ.ITRUE } TAPIN=.TRUE.
IFC IN4.EQ.ITRUE ) TAPOT=.TRUI .

IPROGM= IN2
GO 10 11

WRITE (6+2000)

FORMAT (1H1//10X,26H%%%e k%&b ENDJOB Skdxksstx)

STOP
END

Gt

300
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*DECK USECDG
BLOUCK
*USECDG
COMMON
COMMON
- COMMON
COMMON
COMMON
COMMON

COMMON
COMMON

COMMUN
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
END

DATA USECDG

REPLACE LFIELD USE CARODS

/ALLCOM/
/CPRINT/
/CTHICK/
/CI1DEX /
/CFREIN/
/CBEAM2/

/CDS2 7/
/CRHS /

/CHDATA/
/CEND
/CCURY
/CPHI1
/CS1
/€S2
/SLTAB
/CM

NN NN N

/CB
/CL
/CR
/CVM
/CFRFLD/
/ERASE2/

NN N

Cl(24)
€32(26)
C7(120)
C5(6)
C3(6)
C30(20)

C12(900)
RHS(768)

€C9(2200)
Czt2)
CURV(768)
PHI1(T768)
S1(768)
S21768)
c8(384)
JMS(768)

B(768)
2{768)
R(768)
VM{T68)
Ca(830)

C31(1536)



$DECK STCBLK
BLOCK ODATA STCHBLK

*STCBLK STC BLOCK DATA -STCBLK-
COMMON /ALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIA,RGA,GAMA,
| MACHC+PSC,TSC,PTC,TTCy AXIC+RGCyGAMC,
2 DAXIT,SCALEA,TTE,CHOTST
REAL MACHA (1) +MACHC
LOGICAL AXTA,AXIC,CHOTST
c TABLE OF INDEX LIMITS
COMMON /IXORIG/ LHOsLHE, LBDO,LBDE, LTOyLTE, LWOyLWE, LFOsLFE,
* LO,LESTA, LDUM(B),
* MOJNM, NJNFCOLS, MAXNJoMAXOL ¢ MAXNMoMAXLE
® LEO,LEE, LRO,LRE,LRD
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS,LHD)

COMMON /CBEND / NBCR(2),ANGE(2) yCURVE(2)4FB(2)
COMMON /CBITS / BITS.BLANK

COMMON /CCUBE / NBC(2),C11(2),C2(2)FEND(2)
COMMON /CGRAV / CG

COMMON /CPI / Pl,TWOPI,PIQ2,P1Q4,TODEGy TORAD
COMMON /CPRINT/ PPK(26)

COMMON /BENDIN/ NBCIN(2),ACF(2)

COMMON /CBOW / BSHOCK,DUMBS(B)

LOGICAL B SHOCK
COMMON /CCRX / CRXSLyCRXOLyCRXSS9yCRXEsCRXCyCRMACH
DIMENSION CRX(6)
EQUIVALENCE (CRX4CRXSL)
C CRXSL = NEW SL EXTENSION CRITERIA
C CRXOL = NEW OL EXTENSION CRITERIA
C CRXSS = EXTENSION CRITERIA FOR NEW OL IN REGION WITH SOME SS-FLOW
c CRXE = EXTENSION CRITERIA FOR NEW OL WHICH CROSSES SONIC LINE
c CRXC = EXTENSION CRITERIA FOR NEW OL WHICH CROSSES SHOCK WAVE
COMMON /CFB2 / PASS1
LOGICAL PASS1
COMMON /CINNER/ INRCTR,RDUM¢NINNER(16) 4CNVF(16)
COMMON /CISBOT/ FARFLD(2),FREE(2)sPRES(2)4RFF4NLP,
1 IP(10),PPS(10)s Al9A2,ADUM(6)
INTEGER FARFLDJFREE4PRES
COMMON /CIADIN/ RHOBAS,RHOAMP,[ ADM
COMMON /CLBL / LBLsLSS(2),LBLCTR,MAXLBL,TOLLBL,ES2LBL,SSOL
LOGICAL LBL, SSOL
COMMON /CLINES/ LINES,OMITFK,PTITLE(6)
COMMON /7 CNORM / RHL 9yRMyAHL,ARM
COMMON /CPRPRN/ PRPRN
INTEGER PRPRN
COMMON /CPTMOV/ VELPOT,ICOB,NODENS,CPTDUM
LOGICAL VELPOT ‘
COMMON /CREFIN/ SLSySG214VMGLlsVMG2+» NGRyNGZySGR(10),GR(10),
1 $GZ(10),GZ(10)
DIMENSION G40(40)
EQUIVALENCE (G404 SGR)
COMMON /CSS / SSFML,SSEF,SSEANG,SSDF ySSFEND,SSFND1
1 +SSDLE A4FACT ,BRLXyCURRLXyTSICoRHOCyRHOCSS
INTEGER SSFML
LOGICAL SSEFy SSOF, SSDOLE
c SSFML = SUPERSONIC CURVATURE FORMULA NUMBER
c SSEF = SUPERSONIC ENTERING FLOW, T OR F

o



aNaNelaNaNaNe Nl

SSEANG= ENTERING FLOW ANGLE (DEGREES) FOR SSEF=T

SSDF

SSFEND= SUPERSONIC BEAM DOWNSTREAM END CONDITION, =0,1 FOR PARABOL
SSFNO1l= SUPERSONIC BEAM UPSTREAM ENDO CONDITION, =0els FOR PARABOLA

SSDLE

= SUPERSONIC DISCHARGE FLOW, T OR F

= SS FLOW BELOW AND AFT OF LE PTy T OR F

A4FACTY= CENTRAL POINT INFLUENCE COEFFICIENT FACTOR

BRL X

= B-RELAXATION FACTQR

CURRLX= CURVATURE RELAXATION FACTOR
COMMON /CSLC 7 BRANCH(4) ‘
COMMON" /CTOLRL/ TOLRLyMAXSWPCLEN,DS2MX,TOLESZ2+NSWP,

1
*.

DS1DMP DS IMXADSIMXB+DSIRMS,ESZMX s DSIRMO
SGLMIN, TOLINR

COMMON /SLTAB2/ PTR{128)
COMMON /L INMAX/ LMAX

DATA
1

DATA

DATA

DATA
DATA
DATA

DATA
DATA

DATA
DATA

MACHAZY.E+15/yPSAPTA/2%14,696/¢TSAsTTA/2%518.7/

RGA/1716.2/, GAMA/L .4/, AXla/.TRUE./

CHOTST/.TRUE./, SCALEA/Ll./y TTE/O./
NBCIN/2y2/

LHDWLHE/ 1,0/
LEOLLEE/14+0/+ LROJLRE/L1 40/ yMOosNM/1,0/
MAXNJ/128/4y MAXOL/96/y NFCOLS/720/

BITS/1.E415/,BLANK/1H /
P1/3.14159265/y TWOP1/6.2831853/7, P1Q2/1.57T079632/,
PIQ4/.78539816/, TODEG/5T7.2957795/« TORAD/.0174532925/

CG/32.174/
(PTITLE(I),I=1,6)/6H y6H STRE+6HAMTUBE,6H CURVA,

* 6HTURE P,6HROGRAM/

DATA

DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

PPK/26%0./

B8SHOCK/F/
CRX,0375' 0375' ° 125'0.10. '0./

NINNER/16*10/+CNVF/16%1./
(FARFLDUI),1=1,2)/10KFF »10H /
(FREE(I1}41=1,2)/10H v 10H
(PRES(I),1=1,2)/10H v10H

AL yA2/2.+8.7/+ADUM/,.25,45%0./

RHOBAS yRHOAMP  IADM/ 454 05,0/
PASS1/.TRUE./

LBL/.FALSE./y MAXLBL/S/, TOLLBL/.0Ll/
RN/0./

PRPRN/0O/

VELPOT/F/,1C0OB/70/y NUDENS/0O/
G40/40%1.E+15/9NGRyNG2/140/

-~

DATA VMGlyVMG2/.1lyel/y SGR/10.99%0./y SLS9SG21/.0101./

DATA

DATA
ly
29
3,
DATA

SGZ/10%0./

SSFML/1/y SSEF/.FALSE./y SSEANG/O./+ SSOF/.FALSE./
SSFENDySSFNDL/.754.75/

SSOLE/F/, A4GFACT/.3/, BRLX,CURRLX/1.¢l./¢ TSIC/2./
RHOC+RHOCSS/1lesla/
BRANCH/4%999,/



DATA
DATA
DATA
DATA

DATA
DATA
END

TOLRL/1.E~3/y MAXSWP/200/ ,
SGIMIN/10.E06/y TOLINR/ .05/
DS10MP/.02/4+ DS1RMO/0./
PTR/128%*1./

LMAX/64/
PSAyPTA,TSA,TTA,RGA/5%*1./

YOLES2/1.E-3/



*DECK EDUMPS
SUBROUT INE EDUMPS

*EDUMPS NORMAL TERM, EDUNMP
COMMON /CHDATA/ X1F(1l)
DIMENS ION Xitl)
EQUIVALENCE (X1F,yX1) ,
COMMON /IXORIG/ LHO,LHE, LBDU,LBDE, LTOLWLTE, LWO,LWE, LFO,LFE,
* LOGLESTAZLSOLLSELLDUM(G),
% MOWNM, NJNFCULSy MAXNJoMAXOL  MAXNM MAXLE,
* . LEOJLEEy LRULRELRD
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)

COMMON /CTABPR/ 11TAB
I1TAB = LFO
CALL TABPRT({6HCADJUWF +X1F oLFE,8)

I1TAB = LO
CALL TARPRTI6HSTATAB,X1,LESTA,5)
RETURN

END



$DECK ERRORK

OO OOOOO0OO0O0

SUBROUT INE ERRORK (NAME)
COMMON /ALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIA,RGAyGAMA,

1 MACHC +PSCoTSCyPTCH»TTCy AXIC+RGC,GAMC,
2 : DAXIT,SCALEA,TTE,.CHOTSY

REAL MACHA(1) 4 MACHC

LOGICAL AXIA,AX]IC

LOGICAL CHOTSTY

COMMON /ERASEZ/ AREA(96) yAREAD(96) 4DISP(96) 9PT(96) 4 LAMBDA(96),

1 RHO(36) s SQRTVV(96) ¢TS(96) ,TT(96) 4VMSQ(96),
2 VVKQKP(96),
2 WOQA(96) y WSTA(96)y RGI(96),C2CP(96) FGR(96)
REAL LAMBDA
DIMENSIUN ES2196) 4 SONQRM(96)
EQUIVALENCE (ES2yVVKQKP) 4 (SDNQRM,RHO)
DIMENSION RCU(96)
EQUIVALENCE (RCU,LAMBDA)

FIELD TABLES
INDEX- M=MO,NM

COMMON /C2Z / 2(300)
COMMON /CR / R(300)
COMMON /CS2 / S2(300)
COMMON /CS1 / S1(300)
COMMON /CPHI1 / PHI1(300)
COMMON /CM / JMS(300)
COMMON /CCURV / CURVI(300)

COMMON /C8’ / B(300)

COMMON /CIDEX / MyJyMUWMD,ISTAG

TABLE OF INDEX LIMITS

COMMON /IXORIG/ LHO,LHE, LBDU,LBDE,s LTO,LTE, LWO,LWE, LFO,LFE,

* LOJLESTA, LDUM(B),
& MOoNMy NJNFCOLSy MAXNJyMAXOL ¢ MAXNM,MAXLE,
* LEOsLEEy LRO+LRE,LRD

DIMENS ION LIMITS(24)

EQUIVALENCE (LIMITS,LHD)

COMMON /CVM / VM(300)

STREAML INE TABLE

COMMON /SLTAB / W(128)+X2(128)ySLCHN(128)

INTEGER SLCHN

BOUNDARY TABLE

INDEX- LB=LBDO,LBDE

LBNEXT= INCREMENT TO NEXT BOUNDARY

Lzl INCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIO
CHNAME= CHANNEL WITH WHICH THE BOUNDARY DATA IS ASSOCIATED

upP = T OR F FOR UPPER OR LOWER BOUNDARY

LEDEX = RELATIVE INDEX OF L.t. POINT WHEN LOWER AND UPPER SURFACE

CONTOURS ARE CONNECTED
BDNAME,LBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
DATA WHEN BOUNDARIES ARE COALLATED

DIMENSION BDOT(1),LBNEXT(1},LBZ1(1),
1 CHNAME(1) 4 UP(1),LEDEX(1),
2 ZBT(1)RBT(1)ANGBY(42)

LOGICAL up
INTEGER BDT,CHNAME,BDNAME
DIMENSION BDNAME(1),LBA(1),LBB(]1)

EQUIVALENCE {BDNAME, 2BT)y (LBA,RBT)y (LBB,ANGBT)

\&
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FLOW ADJUSTMENT TABLE
INDEX- LF=LFO,LFE

NFCOLS= 8

X1F = ORTHOGONAL COORDINATE

X2F = STREAMLINE COORDINATE OF SL EMINATING FROM T.E.
X18F = X1-COORDINATE OF CHOKE STATION OF FLOW BELOW T.E.
X1AF = X1-COOROINATE OF CHOKE STATION OF FLOW ABOVE T.E.
S1F = S1-CNORDINATE OF T.E. (UPPER SURFACE). THIS ITEM

IS USED WHEN INTERPOLATING FOR WAKE DELTA-STAR.
LFHLFA=INDICES UF STATIOUNS UELUW AND ABOVE T.E.
NCHB,NCHA=NUMBER OF CHANNELLS BELOW AND ABOVE T.E.

LRF = INDEX OF DUMMY ORTCHN LIST FOR THE T.E.
LRXF = INDEX OF LAST CHANNEL BELOW THE T.E.
JORDER= O [F TOTAL FLOW AT XLF IS GIVEN
= 2 1IF FLOW ABOVE T.E. IS GIVEN
= 1 IF FLOW BELOW T.E. IS GIVEN
JORDER= -1 IF FLOW AT X1F IS CHOKED AND SINGLE CHANNEL

DIMENSION X1F(L1) o X2F (1) oX1BF (L) 9 X1AF(L)y

1 S1F{1)yNCHB{1)yNCHA{1),JORDER(1)+VNR(12)
EQUIVALENCE (LFByX1BF )y (LFAyX1AF ), (LRF¢NCHB) 4 (LRXFo,NCHA)
DIMENS ION LFBUL),LFA(L) LRF (1) yLRXF (1)

STATION TABLE
INDEX- L=LUO,LESTA
SCHOKE= STATION CHOKE INDICATOR (ADJWF,BRHS,WRIOUT)

MCL = SHARP CORNER INDICATOR (BLDTBS)
MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ X1(1)oLNEXT(LI,MLB(LY,MUB(L),.PRIM(L),
1 TYPELB(L)NAMELB(L)oILB(1)oFLB(L)SLLB(L),
1 TYPEUB (1) NAMEUB(L1),IUB(1)FUB(1)oeSLIUB(L),
3 vMB(1),0WOVILl), X2CL(L1)eVCLI{1),MCL(4B])
LOGICAL PRIM
DIMENS ION SCHOKE (1)
EQUIVALENCE ( SCHOKE, DWOV)

EQUI VALENCE (BDTyX1FeX1)e (LBNEXT4X2F,LNEXT)y (LBZ1yX1BF,MLB)
EQUIVALENCE (CHNAME « X1AF +MUB) ¢« (UP4S1F,PRIM)

EQUIVALENCE (LEDEXsNCHB,TYPELB), (ZBT,NCHA,NAMELB)
EQUIVALENCE (RBTyJORDER,ILB)y (ANGBT,VNR,FLB)

COMMON /CTABPR/ 117AB

WRITE (64100) NAME
100 FORMAT(//2Xy13HERRORK CALL=-=-,1A6//)

CALL TABPRT(6HALLCOM,MACHA,20,8)
I1TAB = LBDO
CALL TABPRT(6HBDYTAB,BDT,LBDE,3)
I1TAB = LFO
CALL TABPRT(bHCADJwF X1F o LFE, 8)
I1TAB = LO
CALL TABPRT(6HSTATAB,X1,LESTA,5)
150 WRITE (641150) (JsX2(J) e SLCHNI{J)yW(J)eJ=1eNJ)

CALL TABPRT(2HS1,S14NM,10)
CALL TABPRTI2HS24S2+NM,10])
CALL TABPRT({1HZ,ZyNM,10)
CALL TABPRT{1HRyRyNM,10)

CALL JMSPRT /



CAaLL
catt
CALL
CaLL
caLL

160 WRITE

TABPRT(4HPHI L yPHIL1,NM,10)
TABPRT(4HCURV CURV,NM,10)
TABPRT(Z2HVM,VM,NM,10)
TABPRT(1HR,ByNM,10)

TABPRT(6HERASE2 +AREA,1536,8)
(6,1160) NQ

1160 FORMAT(///4H NQ=y14)

caLL
CALL
CALL
CALL
CALL
CALL

TABPRT(2HZQ,2QyNQ,10)
TABPRT(2HRQ+RQ¢NQ,y10)
TABPRT{SHCURVQ)CURVQINQ,10)
TABPRT(5HPHI1QyPHILQ¢NQ,10)
TABPRT(3HX2QyX2QsNQ,10)
TABPRT(SHKCHNQ . KCHNQ,NQ,»10)

LSTOP = 5
IFILSTOP.EQ.5) STOP
RETURN
1150 FORMAT(///1X1THSTREAMLINE TABLE=-/17X32HJ X2

%
END

W/LI1B¢F12.606XsA64F12:69))

SLCHN



*DECK ATAN3

FUNCTION ATAN3(DY,DXy»ANGREF)

*ATAN3- ARCTAN FUNCTION WITH REFERENCE ANGLE —ATAN3-

c

50

60

70
80

90

LIMITS ARE- (-P1) .LE. (ATAN3~ANGREF) .LT. (¢PI)

COMMON /CATAN3/ DANG
COMMON /CP1 / P1l,TWQPI
DATA KNAME/6HATAN3 /

ANG = ATANZ2(DY,DX)
N = 20

N = N-}
IFIN.EQ.O) CALL ERRORK (KNAME )
DANG = ANG-ANGRLUE
[F(PI-DANG)Y 60470,70
ANG = ANG-TWOPI

GO 10 50

IF(DANG+P]) 80,90,90
ANG = ANG+TWOPI]

G0 70 5S¢0

ATAN3 = ANG

RETURN

END



*DECK BARC

SUBROUTINE BARCI(I)

*BARC-- BOUNDARY INTERVAL CURVALINEAR DIST -BARC-

aOoOOoOOOoOnOOnn OO OOOOOND aNalel

INPUT-

BDY = BOUNDARY TABLE OF Z,R,ANG
1 INDEX OF CDOR-Z RELATIVE TO BDY-TABLE ORIGIN

ouTPUT-

DR = DELTA-R = R(Iv+¢l)=-R(IV)

Dz = DELTA-Z = Z2(1IV+l)-Z(1V)

DX = CHORD CONNECTING THE POINTS OF THE INTERVAL
ANGCHD= ANGLE OF THE CHORD

YPA = ANGLE RELATIVE TO THE CHORD, POINT-1V

YPB = ANGLE RELATIVE TO THE CHORD, POINT-1V+l

90

SINTVL= CURVALINEAR DISTANCE BETWEEN POINTS IVeIvVel
(ALSO-YPASQ,YPBSQ,YPAB)

BOUNDARY TABLE

INDEX- LB=LBDO,LBDE
LBNEXT= INCREMENT TO NEXT BOUNDARY
LBZ1 = INCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIO
CHNAME= CHANNEL WITH WHICH THE BOUNDARY DATA IS ASSOCIATED
ue T OR F FOR UPPER OR LOWER BOUNDARY
LEDEX RELATIVE INDEX OF L.E. POINT WHEN LOWER AND UPPER SURFACE
CONTOURS ARE CONNECTED
BONAME,LBAyLBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
DATA WHEN BOUNDARIES ARE COALLATED
COMMON /CHDATA/ BDT(1),LBNEXT(1)yLBZ21(1),

hou

1 CHNAME (1) 4UP( 1) LEDEX(L),
2 ZBT(1),RBT(1),ANGBT(42)
LOGICAL up
INTEGER BDT,CHNAME,BONAME
DIMENSION BONAME (1) ,LBA(L),LBB(1)

EQUIVALENCE (BONAME, 2BT),y (LBA,RBT), (LBB,ANGBT)
COMMON /CBEAM2/ DR DZoYPA,YPBoF 4Gy DXoYQDXyZMyRM¢ANGMoCURVM,S 1M,

1 RZONLY, ANGCHD,SINTVL, YPASQ,YPAB,YPBSQ
LOGICAL RZONLY

02 = IBT(1+3)-28T(1)

DR = RBT(1+43)~RBT(I)

DX = SQRT(DZ*DZ+DR*DR)

IF(DX.EQ.0.) GO TO 90

ANGCHD= ATAN3(DR,DZ,ANGBT({1))

YPA = ANGBT(I1)-ANGCHD

YpP8 = ANGBT{(I+3)-ANGCHD

YPASQ = YPA*YPA

YPAB = YPA*YPB

YPBSQ = YPB*YPB

SINTVL= DX*{1. + (YPASQ-,.5%YPAB+YPBSQ}/15.)

RETURN

END

\&



*DECK BREAM

SUBROUTINE BEAM(X,Y,ANGyN)

*BEAM-~
c

ROTATED CuBICS SIMILATING A BEAM -BEAM-
FIT TO COORDINATE POINTS

DIMENSION X{100),Y(100)sANG(100)

INPUT-
XeY
ANG
ANG(1)
N
MA

MR
KD
KORDER

(LT T T [ T T T B [ S T { I 1}

{1F NOT

QuUTPUT -
ANG

R

YPB
ACHD
CHD
KORDER=

(X gl

c ORDER QOF

COORNINATES OF POINTS

ESTIMATED ANGLE AT THE GIVEN POINTS, RADIANS (MA=1)
ESTIMATED ANGLE AT THE FIRST POINTY (MA=0)

NUMBER OF POINTS

0 IF THE VALUES OF ANGLES ARE NOT ESTIMATED,

1 IF ESTIMATED ANGLES ARE GIVEN

NO OF ITERATIONS

STORAGE INCREMENT OF X,YsANG

O IF ERRORL IS TO BE CALLED WHEN PTS ARE OUT OFf ORDER
-1 TO SKIP THE POINT ORDER CHECK

«Gt.1l IF RETURN IS TO BE MADE FOR CORRECTIVE ACTION
INPUT MA=0, MB=1, KD=1, AND KORDER=0)

SUBRDUTINE BEND MUST BE PROVIDED TO CALCULATE THE FOLLOWING COEFFI

Al241)0A03,1)4BUL1)Ys ALY N)JAL2,N)BIN)

CALCULATED VALUE OF THE CURVE ANGLE, RADIANS

SLOPE IN ROTATED COORDINATES, LEFT END OF SEGMENT

SLOPE IN ROTATED COORDINATES, RIGHY END OF SEGMENT

ANGLE (RELATIVE TO HORIZONTAL) OF THE LINE SEGMENTS, RADIA
LENGTHS OF THE LINE SEGMENTS BETWEEN THE INPUT POINTS, CHO
INDEX OF 2ND OF ADJACENT QUT-OF-ORDER PTS,y NOT=0 ON ENTRY

NOTE-COMMON /ERASE/ MUST BE B%N IN LENGTH. ITS LENGTH MAY BE CHANG
By A $USE CARD WITHOUT PROGRM RECOMPILATION.

STORAGE IN COMMON /ERASE/ IS = A(l,3)sAl1s1l)eA(142)4B(1)s

C YPB(1)+DACL1)9ACHD(L1)+CHD(L1)y A(291)sAl2¢2)¢A(2¢3)4B(2),YPB(2),DA(

COMMON /CATAN3/ DANG

COMMON /CREAM / MAMB.KOD

COMMON /ERASE / A(3),8(1),YPH(1),0A(1),ACHD(1),CHD(T93)
DIMENSION YPA(L100)
EQUIVALENCE {YPA,8)

IF(N.LE.

M =
N8 =

1) CALL ERROR]
MA
8uN-~7

c CALCULATE THE CHORDS CONNECTING THE GIVEN POINTS
c AND CALC THE TURNING ANGLES BETWEEN SUCCESSIVE CHORDS

K

I

IM8
ACHD( 1

100 KP

SX

SY
CBLI)
CHOI(1)

[ T I | T )

1
1

P
AANG(1) B

K+KD : : )
X(KP)=X(K)

Y{KP)-Y(K)

ANG(K )

SORTISX#SX+SY®SY)



ACHO( 1) =ATAN3(SY,SXy, ACHD(IM8))
DA(1) = DANG
[F(1.GT.9 .AND. (ABS(DA(I))+ABS(DA(IM8))).GT.Pl .AND.
* KORDER.NE.(-1)) GO T0 800
130 JM8 = ]
I = [+8
K K+KD
IF{1-N8) 100,140,140
140 ACHD{I)=ACHD(I-8)
DA(1) 0.
B(I) ANG(K)

SLOPES IN YHE ROTATED COORDINATE SYSTEM
FROM THE ESTIMATED INPUT ANGLES
I = ]
IF(M) 160,180,160
160 YPALLI)= TAN(BII)-ACHD(I1})
YPB(I)= TAN(B(I+8)-ACHD(I))
I = [+8
IF(I-NB) 160,200,200

SLOPES EQUAL TO A FRACTION OF THE LINE SEGMENT TURNING
180 YPA(l)= -.2*DA(9)

I = 9
185 YPB(I-8)=.4%DA(])

YPA(I)= -YPB(I-8)

I = [+8 .

IF{I-N8) 185,190,190
190 YPB(I-8)=.2%DA(I-8)

END EQUATIONS
200 CALL BEND(N)

MATCHING ANGLE AND CURVATURE EQUATIONS

IFI(N-2) 250,300,250

250 1 = 9
GO TO 260

255 A(I) = CHOC(I)®(Ll.+1l.5%YPA(I)*YPA(I))
A(I42)= CHD(I~B8)*(l.¢1.5%YPB(I-8)%YPB(I-8))
A(lel)= 2.%(A(1)+A(1+2))
Bl]) = =2.,%A(1 )*DA(1) ~ A(]+2)%DA(1+8)
I = [+8

260 IF{I-NB8) 255,300,300

ROUTINE TDSEQ - TRIDIAGONAL SIMULTANEOUS EQUATIONS
SOLUTION TO AX=B. ON RETURN SOLUTION VECTOR X IS STORED IN B8
300 A(3) = A(3)/A(2) : . ,
Bl1l) Bll)/A(2)
I = 9
SPECIAL LOGIC FOR A(1,3)
ACL)Y ACL)Y/7A(2)
A(10) A{10)-A(9)%*A(3)
Al(ll) (A(11)-A(9)*A(1))/A110)
GO 10 312
310 All+1)= All+l)-AlL]1)*A{]-6)
A(l1+42)= A(I42)/A(]¢1)
312 8(1) (B(I)-A(I)*B(1-8)) / Al(l+]l)
1ve \SO

"

[}

I



IF(I-N8) 310,320,340
SPECJAL LOGIC FOR AUtNyN=-2)

320 ALT) = ALI)-AlL14+42)%A1]1-14)
Bt1) = BlLI)-A(1+42)*B(]-16)
GO 10O 1310
BACK SURSTITUTION
340 1 = N8

350 1| = 1-8
- IF{I~-1) 400,355,360
SPECTAL LOGIC FOR A(1,I)

355 BCL) = B(L)-A(LI*B(17)
360 B8(1) = Bll)-A(L¢2)%8([¢8)
GO T4 1350

REEVALUATE YPH

. 400 1 = 9

405 YPB(I-8)= B(1)+DA(])
1 = [+8
IF(I-N8) 405,405,450

RETURN FOR ANOTHER ITERATION
450 M = M+}
IF{M-MB) 200,200,500

ANGLES
500 1 = 1
K =1
505 ANGI(K)= ACHD{I)+ATANI(B(I))
1 = ]+8
K = K+KD

IFI1-N8)505,505,530
530 KORUER= O
G0 T 900

ERRUR - OUT OF ORDER POINTS
800 IF(KORDER.EQ.O0) CALL ERROR1
KORDER= N

900 RETURN
END

)/



*DECK CBEAM
BLOCK DATA BEAMBK :
*CHBEAM~ DATA FOR /CBEAM / : ' -CBEAM-
COMMON /CREAM / MA MH,KD KORDER
DATA MA,MB4KO4KORDER/Qsl 4140/
END



*DECK BEND

SUBROUTINE BEND(NN)

*BEND~~ END CONDITIONS FOR THE BEAM FIT -BEND-

o0 OO OOO0

(@}

90 F1

ON ENTRY -
N = NUMBER OF POINTS
ALSH DEFINED ON ENTRY - IN COMMON/CBEND/ -
NBC (L )= BOUNDARY CONOITION INDICATOR FOR LEFT(L=1) AND RIGHT(L=2)
= Uy 1y OR 2
ANGE(L)=ANGLE IN DEGREES IF NBC(L)=1
CURVE(L)=CURVATURE IF NBC(L)=2 .
FENDIL)= RATIO OF SHEAR OF THE END TO NEXT TO END INTERVAL, NBCI(L)

ON RETURN-
COEFFICIENTS - A(2),A(3),B8(1) AND A(NB),A(NB+1),B(NB)

COMMON /CBEND / NBC(2),ANGE(2),CURVE(2),FEND(2)
COMMON /CP1 / PL,TWOPI,PIQ2,P1Q4+TODEGTORAD
COMMON /ERASE / A(3)+B(1),YPB(1),DA(1)+ACHD(1),CHD(T793)

INITIALIZE

N = NN :

N8 = INDEX FOR RIGHT END POINT
N8 = B#N-7

A{l) = 0.

AlL2) = 1.

Al3) = 0.

AtNB) = O,

A(NB+1)=],

A(NB+2)=0.

A STRAIGHT LINE IS USED FOR N=2 IF NBC(l)=NBC(2)=0
NBCS = NBC(1)+NBC(2) :
IF(N.GT.2 .OR. NBCS.GT.O) GO TO 80

BlLl) = O,
Bt2) = 0.
GO TO 500

CHECK IF PARABOLA (F=0) SHOULD BE USED

BO IFI{N.tQ.3 .AND. NBCS.EQ.O0}) GO YO 90

Fl = FENDI(1)

F2 = FEND(2)

GO 1o 110

= 0.

Fe = 0.

NBC=0l, ¥ AND ANGLE SPECIFIED
LEFT END

110 IF(NBC(1).NE.OL) GO TO 129

B(1) = TAN(TORAD*ANGE(1l)-ACHD(1))
RIGHT END

120 IFINBC(2).NE.OLl) GO TO 210

BINB) = TANITORAD*ANGE{(2)-ACHDINB)) ’

NBC=02, Y AND CURVATURE SPECIFIED

LEFT END

210 IFINBC(1).NE.O2) GO TU 220

A{2) = 4.



At3)y = 2,

BE1) = =2.%DA(9)+CHD(1)*CURVE(L1)*(1.+1.5%B(1)*B (1)) -
RIGHT END
220 IFINBC(2).NE.O2) GO TO 310
A(NB} = 2,
A(NBe1)=4, '
BIN8) = ~CHDI(NB-B)*CURVE(2)*(1.+¢1.5%*YPB(NB~-8)*YPBI(NB-8))

NBC=0, YPPP = F & YPPPLOF ADJACENT INTERVAL)
LEFT END
310 IF(NBC(1).NE.O) GO TO 320
IF(N.EQ.2) GO TO 315
DX1SQ = CHD(1)*CHD(1)
NDX2SQ = CHD(9)*CHD(9)

A(2) = Dx25Q
A(l) = -F1l*DX135Q
A(3) = A(2)+A(1l) :
B(l) = F1%DA(17)+DX1SQ - DA(9)#DX25Q
GO TOo 320
315 A(3) = 1.
Bll) = 0.
RIGHT END

320 IF({NBC(2).NE.O) GO TO 900
IF(N.EQ.2) GO TO 325
DXNSQ = CHD(NB8-8)*CHD(N8-8)
DXMSQ = CHDI(NB-16)*CHD(N8-16)
A(NB+2)=-F2%DXNSQ
A(NB+1)=DXMSQ

A(NB) = A(NB+1)+A(NB+2)
BINB8) = F2#DA(NB-8)*DXNSQ
GO TO 900

325 A(NS8) = 1.
BI(NB8) = 0.

900 RETURN
END



*DECK CBEND
BLOCK DATA BENDBK
*CBEND- DATA FOR /CBEND /
COMMON /CBEND / NBC(2),ANGE(2),CURVE(2),FEND(2)
DATA NBC,ANGE4CURVE,FEND/2%0,6%0./
END

-CBEND~



*DECK BFI
SUBROUTINE BF]

*BF [--- BEAM FIT INTERPOLATION. : -BFl-
C INPUT-
C DR = RII+]1)-R(])
C 02 = Z{I+l)=-2(1)
C YPA = ANGLE RELATIVE TO THtE CHORD, POINT-1
C YPB = ANGLE RELATIVE YO THE CHORD, POINT-1+1
C F = X/D0X
C G = (DX-X)/DX
o RZONLY= T IF YUDXy RM AND ZM ONLY ARE TO BE COMPUTED
C QUTPUT DATA AT THE INTERMEDIATE POINT WITHIN THE INTERVAL
Cc YQDX = Y/DX, DISTANCE NORMAL TO THE CHORD
C IM = Z-2(1)
C RM = R-RI(1)
C DX = LENGTH OF THE CHORD
C ANGM = ANG~-ANGCHD
Cc CURVM = CURVATURE
C S1M = CURVALINEAR DISTANCE FROM POINT-1
C NOTES-
C CHORD = LINE BETWEEN POINTS 1 AND 1+1}
COMMON /CBEAM2/ DR¢DZYPA,YPB4FoGs DXy YQDXeZM¢RM¢ANGMsCURVM,S1M,
1 RZONLY
LOGICAL RZONLY

oouBLt PRECISION C14C24C3,C4,4C5

YQDOX = F*G*{(GeYPA-F%YPB)

RM = YQDX*D? +F+*0DR

IM = FeD2-vynx=na

IFEMZUONLY ) w0 9l

DX = SQRT(DR*DR+DZ%DZ)

ANGM = YPA*¥{3.,%G-2.)%GC + YPuU*{3,%F-2,)%F

CURVM = (YPA%(6.%G-2.)+YPB®(-6.%F+2.))/(DX*(1.¢1l.5*ANGM*ANGM))

YPASQ = YPA*®YPA

YPAB = YPAXYPB

YPBSQ = YPB*YPB

Cl1 = 1.+.5%YPASQ

c2 = =2.,%*YPASQ-YPAB

c3 = (11.%(YPASQ+YPAB) + YPBSQ+YPBSQ}/3.

Ca = =3,%YPASQ - 4.5%*YPAB - 1.5%YPBSQ

Ccs = 9,.,%(YPASQ+YPAB+YPAB+YPBSQ) /10,

SIM = DX®(F®(CLl+F*x(C2+F%(CIA+F%*(C4+F*C5)))))
990 RETURN B

END

?7/



*DECK CBFI
BLOCK DATA BFIBLK

*CBFl-- BLOCK DATA FOR BFI -CBFI-~-
COMMON /CBEAM2/ DR,DZ+sYPA+YPBoF sGy DXoeYQDX9ZMoRMyANGM,CURVM,S 1M,
1 RZONLY
LOGICAL RZONLY
DATA RZONLY/.FALSE./
END



*DECK FHEAD
SUBRUUTINE FHEAD(LAL) -
CHHEAD---- CDC VERSION
COMMUN /ADAMOL1/ NAMt(b).ADDRESlb).TlTLE(b).lDENle)
COMMON /CLINES/ LINES,OMITFK,PTITLE(6)
COMMON /LINMAX/ LMAX

LA = LAl

c "ADJUST LINE COUNT
S LINTOT= LINES+LA
IFt LINTOT.GT.LMAX ) GO TD 8
LINES = LINTOT
6 RETURN :
C RESTUORE AND PRINT IDENTIFICATION IF LINE COUNT.GT.LMAX
8. WRITE (6,810) TITLE,PTITLE,IDENT
LINES = LA+3
GO TO 6
810 FORMAT(1H1,6A10,33X,6A6/1Xs6A10)
END



* DECK GETIX

IDENT GETIX
ENTRY GEVIX,SAVIX

* SUBRQUTINE GETIX
*
* COMMON /CM / JMS(300)
* COMMON /CIDEX / MyJ,MU.MD,ISTAG
* INPUT-
* JMS = ARRAY CONTAINING PACKED INDICES JsMUJMD,ISTAG
* M = INDEX DF —~JMS- ARRAY
& ouUTPUT -
& J = STREAML INE NUMBER
* MU = M- UPSTREAM
* MO = M- DOWNSTREAM
* ISTAG = INDICATOR FOR STAGNATION POINTY, ETC.
*
GETIX BSS? 1
SAl M CONTENTS OF M IN X1
SA2 X14JMS~-1 JMS(M) IN X2
$B83 0 INITIAL] ZE
S84 3
LOOPG SA3 MASK1+83 LOAD MASK
BX6 X2%X3 AND TD MASK
SAl SHIFT+B83 SHIFT BITS IN X1
S85 X1 MOVE TO BS
AX6 X6485 SHIFT
SA6 J+B3 STORE
S83 B3+]
Lt R3,R4,L00PG
JP GETIX TRA FOR RETYURN
*
* SUKBRUUTINE SAVIX
* INPUT-
% M = INDEX OF JMS ARRAY
* J = STREAML INE NUMBER
% My = M- UPSTREAM
* MO = M- DOWNSTREAM
* ISTAG = INDICATOR FOR STAGNATION POINT, ETC.
* QUTPUT-
* JMS(M)= PACKED JsMUsMD, ISTAG
&
SAVIX 8SS2 1
MX3 0
S83 0 INITIAL] 2E
SBé 3
LOOPS SA2 B3+y J IN X2
SAL SHIFT+3
sS85 X1
LX2 X2sR6 SHIFT LEFTY
HX3 X3+4X2 UR TU X3
S83 B3+l
Lt B3,B84,L0NPS
SAl M
BX6 X3 MOVE TUO X6
SA6 X1+4JMS-1 STORE JMS (M)
JP SAVIX TRA FOR RETURN
MASK 1 DATA 000000000776000000000

DATA 0300000000001777700000
DATA 000000000000000077774



SHIFT

JMS

MU
MD -
ISTAG

NDATA
DATA
DATA
DATA
DATA
USE
B8SS
USE
8SS
B8SS
BSS
BSS
BSS

END -

000000000000000000003
28

15

2

0

/CM/

300

/CIDEX/

P e s gt e



*DECK GETRLX

[

GE TRLX

Lonp

LOOPZ

upPJ

DNO

uppl

NOTPU

TDENT
ENTRY

38S7
Sive
SHT
SKT
Gt
SAl
SAZ2
SA3
BXx6
SA]
S83
AX6
Nl
SA4
BX6
SA6
SA3
X6
SAl
Si13
AX6
NZ
SA4
BX6
SA6
SA3
BX6
SB6
Su3
HE
2R
SH3
L
$83
tQ
SA4
BX6
SA6
JP

SA4
B8X6
SA6
JP

S83
Gt

N2

SA4
BX6
SA6
SA4
BX6
SAS

GETRLX
GETRLX

i

25
-y
Br+s

B7+B4,GETRLX

B7+M
X1+4JMS~-1
MASK 1
X2%X3
SHIFT

X1

X64B83
X(»'UPO

M

X4

B7+MU _
MASK1+1
X2%X3
SHIFT+]
X1

Xbell3
X6 o DNO

M

X4

B7+MD
MASK1l+/
X2%X3

3

X0
B3,86,NOTPO
B7,NOTPO
5
B3,B7,UPPO
i5
H3,87,UPPD
BT+MD

X4

BT+M
Ltoure

B7T+MU
X4
B7T+M
LOOP2

15
B7vB3oLDUP
BT,TESTI
My

X4

M+5

MD

X4

M+10

INITIALTZLE
INDEX 87

CONTENTS OF
JMSIM) IN X
MU-MASK IN
EXTRACT MU

SHIFT BITS
SHIFT RIGHT
TEST FOR ST
M- TO X4

MOVE 1O X6
STORE CURRE
MD-MASK IN
EXTRACT MD

SHIFT BITS
SHIFT RIGHT
TLST FOR ST
M- TO X&
MOVE TO X6
STORE CURRE
1 STAG-MASK
EXTRACT IST

MOVE LOW OR
TEST FOR PA

RLGISTERS

M IN X1
2
X3

REAMLINE ORIGIN

NT MU
X3

REAMLINE TERMINATION

NT MD
IN X3
AG

DER BITS TO 83
RTIAL ORTHOGONAL

BRANCH IF MID-POINT

CURRENT
MOVE TO
RESET M

MD
X6
T0

CURRENT
MOVE 10
RESET M

MU
X6
10

CUNTINUE IF
CONTINUE CH
MU IN X4
MOVE TU X6
SET UP FOR

MOVE TO X6

IN X4

MOVE RIGHT

IN X&

MOVE LEFT

ON EXTREME (M2 4M6) POINTS

ECK

M3y M5



TESTL

TESTZ

MASK L

SHIFT

JMS

MU
MD
ISTAG

JP

Su3
NE
SA4
BX6
SA6
JP
SA4
BX6
SA6
JP
DATA
DATA
DATA
DATA
DATA
USE
BSS
USE
BSS
B8SS
BSS
BSS
END

Looe

5

B7.B3,TESTY

B7+MU SET UP M2 POINT
X4 : MOVE TO X6
M+15

LooP

B7+MD SET UP M6 POINT
X4 MOVE TO X6
M+20

L O0oP
000000UO000VLTTT702000
00000000000000GOTITT4
000000000000000000003
15

2

/CM/

300

/CIDEXR/

2

1

1

21



$DECK JMSPRT
SUBROUTINE JMSPRTY

* JMSPRT PRINT INDEX ARRAY, JMS ' =JMSPRT~
COMMON /1IXOR1G/ LHO,LHE, LBDOLLBDE, LYOLLTE, LWO,LWE, LFO,LFE,
* LO,LESTA, LDUM(B),
* MO NM, NJJNFCOLSy MAXNJ¢MAXOL ¢ MAXNM,MAXLE,
® LEO,LEE, LRO,LRE,LRD
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)

COMMON /CIDEX / M/ MUMDISTAG
COMMON /CM / JMS(300)
COMMUON ZERASE /7 10Ul (800)

c RESTOR PAGE
WRITE (6,1000)
M =1
Is = 30
40 1 =}
MA = M
50 CALL GETIX
IOUT(I)=y

IOUT(I+1)=MVU

IoUT(1+2)=MD

IFCISTAG .EQ. O) GO YO 60
IOUT(IS+]l) = M

IoOUT(IS+2) = ISTAG

IS = IS + 2
60 1 = 143
M = M+l
IF{1.LT.30 .AND. M.LL.NM} GO TO 50
I8 = I-1

WRITE (6,1002) MA,(10UT(L),L=1,18)
IF(M.LE.MM) GO Tu 40
WRITE 16,1004) (IOUT(I)yI=31,15)
1000 FORMAT(8H1J-MU-MD)
1002 FORMAT(1X,1543014)
1004 FORMAT(/8BH M-ISTAG/(6X,2015))
RE TURN
END



*DECK LBF -
FUNCTION LBF(BDYNAM)
*LAF~-- BOUNDARY TABLE INDEX FROM BDY NAME -LBF-

INTEGER BLANK,BDYNAM
BOUNDARY TABLE
INDEX- LB=LBDO,LBDE
LBNEXT= INCREMENT TO NEXT BOUNDARY
LBZ1 = INCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIO
CHNAME= CHANNEL WITH WHICH THE BOUNDARY DATA IS ASSOCIATED
upP T OR F FOR UPPER OR LOWER BOUNDARY
LEDEX RELATIVE INDEX OF L.E. POINT WHEN LOWER AND UPPER SURFACE
CONTOURS ARE CONNECTED
BDNAME,LBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
DATA WHEN BOUNDARIES ARE COALLATED
COMMON /CHDATA/ BDT(1),LBNEXT(1),LBZ1(1),
‘ CHNAME (1 ),UP(])LEDEX(1),
2 ZBT(1)4RBT(1)+ANGBT(42)
LOGICAL up
INTEGER BOT,CHNAME,BONAME
DIMENSION * BONAME(1),LBA(1)+LBB(1)
EQUIVALENCE (BONAME, ZBT), (LBA,RBT), (LBB,ANGBT)
COMMON /IXORIG/ LHO,LHE, LBDO,LBDEy LTOGLTEs LWOsLWEs LFO,LFE,
¥ LOsLESTA, LOUM(B),
o MO,NM, NJJNFCOLS, MAXNJ,MAXOL yMAXNM,MAXLE,
* LEO,LEEy LROJLRE,LRD >
DIMENSION . LIMITS(24)
EQUIVALENCE (LIMITS,LHO)
COMMON /CBITS / BITS+BLANK

[sNaEeNaNaNeNalale Nal

—

c SEARCH FOR MATCHING BOUNDARY NAME
LB = LBDO |
60 IF(BDT(LB).EQ.BLANK .OR. LB.GE.LBDE) GO TO 80
" IF(BDT(LB).EQ.BDYNAM) GO TO 70

L8 = LB+LBNEXT(LB)
GO 70 60
70 LBF = L8
RETURN
80 L8F =0
RETURN
END



*DECK LFIT]
SUBROUTINE LFITL(X,YsNPTSy XCoYCyNXC)

*LFIT1 LINEAR FIT INTERPOLATION -LFIl-
DIMENSION X(10),Y(10)y XC(10),YC(10)
C INPUT -~
c Xy Y = LIST OUF COORDINATLS DESCRIBING THE INPUT FUNCTION
c NPTS = NUMBER OF X,Y POINTS
c xC = LIST OF X-S AT WHICH INTERPOLATION IS TO BE PERFORMED
C NXC = NUMBER OF XC-VALUES
C ouUTPUT -
c YC = LIST OF VALUES INTERPOLATED AT XC(IC)4IC=14NXC
c NOTE S~
c IF XC IS OUTSIDE OF THE RANGE OF X, THE END VALUE OF Y IS SU
c FOR YC.
(o X MUST BE LISTED FROM SMALLEST TO LARGEST. 4
c DOUBLE X-POINTS ARE ALLOWED FOR A FUNCTION DISCONTINUITY.
N = NPTS
I =1
C BEGIN INTERPOLATION LOOP FOR XC(IC),IC=1,NXC
IC = 1

60 XCIC = xC(IC)
IFIN.GT.1) GO TO 100
YCtIC)i=Y(1)

GO TO 190
100 XG = X(I+1)-XCIC
IFIXG) 114,114,102
102 XF = XCIC-X(I)
IF({XF) 110,120,120
c FoLT.0. (F IS THE FRACTIONAL POSITION IN THE INTERVAL)
110 1 = 1-1
IF(I) 100,111,100
111 1 = 1
YCUIC)= Y(1)
GO TO 190
c FoGtal.
114 1 = 14}
IF(I-N) 100,115,100 )
115 1 = N-1
YCUIC)= YIN)
GO TO 190
c INTERPOLATE .
120 YCUIC)= (YUI)#XG+Y (141 )%XE)/ IXG+XF)
C  INDEX TO NEXT XC(IC) /?5
190 IC = IC+l | -

IFCIC.LE.NXC) GO TO 60

RETURN
END



*DECK LOCZ
FUNCTION LOC2(1A,1I8B)

cLOC2--- COC VERSION

C IABS( ADDRESS(IB)-ADORESS({1IA) )
LOC2 = T1ABS( LOCF(IB)-LOCF(]1A) )
RETURN o
END



*DECK LSPFIT

SUBROUTINE LSPFITUX,YoNPTS, XC,YCsNXCoNO)

SLSPFIT INTEGRATE OR INTERPOLATE ~LSPFIT~
C INTEGRATE OR INTERPOLATE USING A PARABOLA WHICH PASSED THROUGH THE
c AND (I+1) POINTS BUT MISSES THE (I-1) AND (I+2) POINTS (IF THEY B8O
c EXIST) SUCH THAT THE SQUARE OF THE DEVIATION IS A MINIMUM. NOTE
C THAT I IS GENERALLY SELECTED SUCH THAT
o X{I)elEeXCalToeX(1¢])
c THE EQUATION FOR THE PARABOLA IS
o Y=Y(I1) = Bx(X=X{1)) ¢ C*(X-X{]))*%2
DIMENSION X(10),Y(10), XC(10),YC(10)
C NOTE. THE DIMENSION =-10- DOES NOT NEED TO AGREE WITH THE CALLING
C INPUT-
C Xo Y PTS. ON CURVE
C NPTS NO. OF X
C XC LIST OF X AT WHICH CALC TO BE DONE
C Yc(l) INTEGRATION CONSTANT IF NO=-1
C NXC NO. OF XC
c ND =0 TO GET COURDy =1 TO GET 1ST DERIVATIVE,
C ==1 FOR INTEGRATION
c LEND = LINEAR FIT IN END INTERVAL, T OR F
c ouTPUT
C YC COORDINATE OR DERIVATIVE AT XC OR
o YCC(IC)= INTEGRAL (Y#DX) FROM XC(1) TO XC(IC) WHERE IC=2,NXC
C NOTES-
C -=X-= MAY BE IN EITHER ASCENDING OR DESCENDING ORDER.
C FOR INTEGRATION -XC- MUST BE IN THE SAME ORDER AS =X-, FOR INTERP
c NO SPECIAL ORDER IS REQUIRED. -
COMMON /CLSPF / 1,LEND
LOGICAL LEND
LOGICAL WITHIN
DATA KNAME/G6HLSPFIT/
N = NPTS-1
IFIND.EQ.(-1)) I=1
ISAVE = 0O
SGN = SIGN(].eX{N+1)-X(1))
C BEGIN INTERPOLATION LOOP FOR XC(IC) IC=1,NXC
IC =1
C LOCATE APPROPRIATE INTERVAL

100

102
103

104

1 = MAXO(1,MINO(I,N))
WITHIN= .FALSE. iZ)
NCOUNT= N

IF(NCOUNT) 119,103,103
NCOUNT= NCOUNT-1

X1 = xX(I)

xn = XCtIC)-X1

IF{N) 104,120,104
IF{SGN®XD) 105,107,110



195

107

110

112

114

116

119

120
122
124

127

128

129

130

F.LT.0. (F IS THE FRACTIONAL POSITION IN THE INTERVAL)
IF(l.tQ.1) GO Tn 120
IFIND.EQ.(=1)) GO T 119
1 = 1-1
GO TO 102

F.EQ.O

IF(X{I+1).NE.XI) GO TO 120
IF(I.GE.N) GO TO 105
GO TO 116

F.GT.0.
IF(SGN*(XC(IC)-X(I+1))) 120,112,114

FeEQ.leOy CHECK FOR INTLGRATION AND DOUBLE POINT BEFORE INCREMEN

FaGT.1.0

IF(I.EQ.N) GO TO 120
IF(ND.EQ.(-1)) GO TO 122
I = 1+1
GO 70O 102

CALL ERRORK (KNAME)

PRELIMINARY CALCULATIONS FOR INTERPOLATION OR INTEGRATION

WITHIN=.TRUE.
IF(I-ISAVE) 124,129,124

ISAVE = 1|

Y1 = Yt(l)

X3 = X(1+1)-XI
Y3 2 Y(l+1)-Y1]
C = 0,

T0P s Q.

8OT s 0.

IF(LEND .AND. (1.EQ.1 «OR. I.,EQ.N)) GO TO 128
IF(I.LE.1) GO TO 127

X1 = X(I-1)-XI

X13 = X(I=1)=X{1+1)

ToP = X1#(Y3eX1-(Y(]l-1)-Y])%*X3)%X]3

80T = X1%X1%X13#%X13%X3

IF(I.GE.N .OR. (XD.EQ.0..AND.BOT.NE.O.)) GO TO 128
X4 = X(Il+2)-XI ' '
X43 = X{I¢2)=-X(]+1)

Y4 = Y(I+2)-Y]

TOP = TOP + X4*(Y3%X4-Y4%X3)%*X43
BOT = BOT + X4%X4%X43%2X43%X3
IF(BOT.NE.O.) C = -TOP/BOT

8 = 0.

IF(NeGTo0 .AND. X3.NE.O.) B = (Y(I+1)=-YI)/X3 - C#*X3
IFI(ND) 130,140,141

ND=-1, INTEGRATE

IF(.NOT.WITHIN) XD=X3
S1 s (Y] + (B/2. ¢ C/3.%XD)*XD)*XD
IF(WITHIN) GO TO 135

-1~ IS BEING INCREMENTED TO FIND APPROPRIATE INTERVAL. HENCE,

s



C CUMULATF THE INTEGRAL OF THt ITH INTERVAL.

SA = SA + S1
GO 1IN 116
Cc APPRCPRIATE INTERVAL FOUND. X(I)-XC(IC)=X(1+1l)

- 135 IFCIC.EQ.1) SA=YC(IC)=-S]
IF(ICNE.L1) YCUIC)=SA+S1
GO TO 150

o ND=0, INTERPOLATE FOR COORDINATES
140 YC(IC)= YI + (B + C*XD)*XD
Gu 1O 150

c ND=1, FIRST DERIVATIVE
141 YCUIC)= B ¢ 2.%C*XD
= GO TO 150

150 1C = [Ce+]
— IF(NXC-1C) 900,160,160
160 TFINDNF (=1) ANDXC(IC)EQeXC(IC~-1)) [=]+]
GO T1) 100 -

900 RETURN
END




*DECK LSUM :
SUBROUTINE LSUM(XyYyNy S)
*LSUM-- CUMULATIVE TAPEZOIDAL INTEGRATION -LSUM-
DIMENSION X{9),Y(9),5(9)
DO 90 [=24N
90 S(I) = S*(Y(I)eY(I=-1))®(X(I)=X(I-1)) #S(1-1)
Rt TURN
END

Uis



*NECK MBEGIN
FUNCTION MBEGIN(J2)

*MBEGIN FIND FIRST FIELD POINT ' -MBEGIN-
c FOR A GIVEN STREAMLINE
c INPUT
C J2 = STREAMLINE INDEX
C QUTPUT - 4 .
C MBEGIN= FIELD INDEX UF FIRST PUINT ON THE St
COMMON /IXORIG/ LHO,LHE, LBDO,LBDEy LTDyLTE, LWO.LWE, LFO,LFE,
* LO,LESTA, LDUM(B),
* MO,NMy NJoNFCOLSy MAXNJ,MAXOL y MAXNM,MAXLE,
% LEO,LEEy LRO,LRE,LRD
DIMENSION LIMITS(24)
EQUIVALENCE {LIMITS,LRO)

COMMON /CIDEX / MyJyMU,MD,ISTAG
DATA KNAME/6HMBEGIN/

C SEARCH FOR FIRST PUINT ON STREAMLINE J
101 M =1
105 CALL GETIX
IF (J.EQeJ2 AND. MUL.EQ.O0) GU TU 115
110 TFIM.EQ.NM) CALL ERRORK{KNAME)

ll1eg M = M+]
GO TO 105
115 MBEGIN= M
RETURN
END



*DECK

CMOc

10

15

40

401
41

45
50

55
80

100

PRECEDING PAGE BLANK NOT FILMED
MOVE
SUBROUTINE MOVE(NR¢X1pYLyNL1ogNDLl g X2,Y24N2,ND2¢X3,Y3,N3,ND3)
-==- FORTRAN SIMULATION OF MOVE (CDC)
OIMENSION XL{1)eYLl(1)eX2(1)eY2(1)oX3(1)},Y3(1)
00 100 L=]1,NR
GO TO (5,10.,15) , L

N = JABS(N1)

ND = ND1

IF{ N1.LT.O ) ND=-1
NS = N1

GO TO 40

N = JABS(N2)

ND = ND2

lF( NZ.LT.O ) ND="1
NS = N2

GO TO 40

N = TABS(N3)

ND = NOD3

IF({ N3.LT.0 ) ND=-1
NS = N3

K =1
IF(NS)4014100441

K = N

IF( (KJLE.O) .OR. (K.GT.N) OR. NS.EQ.0 ) GO TO 100

GO TO (45,50,55) , L
YI(K) = X1(K) -
GO TO 80

Y2(K) = X2(K)

GO 10O 80

Y3I(K) = X3(K)

K = K+ND

GO TO 41
CONTINUE

RETURN

END



*DECK

CSETM

105
110

115
‘1640

165
150
155

180
200

SETM

SUBROUTINE SETMINRZVAL ¢ X1 N1 oX2eN2¢X3,N3)
DIMENSION X1(1)eX2(1),X3¢(1)
~-==- FORTRAN SIMULATION OF SEIM{CDC)
DO 200 L=14NR

GO 1O (105,110,115) , L

NS = N}

GO 1O 140

NS = N2

GD TO 140

NS = N3

DD 180 K=1,4NS

GO TO (145,150,155) , L
X1(K) = VAL '

GO TO 180

X2(K) = VAL

GO TO 180

X3(K) = VAL

CONTINUE

CONTINUE

RETURN

END

()(O



*DECK FMPYC(C
SUBROUTINE FMPYC(NR,CoeX1loYLoN19yX29Y29sN29yX39Y3,N3)
DIMENSION XL1U1)eYLC1DeX2(1)eY2(1l)yX3(1),Y3I(1)
CFMPYC =--~-- FORTRAN SIMULATION OF FMPYC (CODC)
DO 33Q L=14NR
- GO TO (205,210,215) , L
. 205 NS = N1
GO Y0 240
- 210 NS = N2
GO 1O 240
215 NS = N3
240 DD 280 K=1,NS
= GO TO (245,250,255) » L
245 YLlIK) = C*X1(K)
GO 170 280
— 250 Y2(K) = C#X2(K)
GO 10 280
25% Y3(K) = C*X3(K)
280 CONTINUL
300 CONTINUF
RETURN
END




*DECK QIKREM

SUBROUTINE QIREM(X,Y, XJP, QV)
*QIREM-

C

OO0 O0O000 OOOO0O OO0

(p}

QUADRATIC INTERPOLATION ROOYT EVALUATION -QIREM-
FOR FUNCTIONS WITH MAXIMUMS

DIMENSION QvVI(8)
DATA KNAME/G6HQIREM /

INPUT-
X
Y
XJp

Qv
Qvil)
YTOL
YO
DYDoXx
CTRMAX

ouTPUT -
X
Qvil)
Qvi(5)

NOTES-
c

N1

SGM
SDYDOX
XJ
XJA
XM

X1

HWH N "D wnan Houn it h v 8 0N w oo

ABSCISSA

ORDINATE (OR ERROR)

X-JUMP TO BE TAKEN BEFORE ROOT/MAX IS SPANNEDs THE SIGN 1
A POSIVIVE ERROR

STORAGE FOR EIGHTY EL&MENT QIRE VECTOR

CTR =0« (FIRST ENTRY ONLY)

TOLERANCE ON THE ERROR

ORDINATE TO BE UBTAINED (OPTIONAL)

ESTIMATE OF SLOPE FOR 2ND GUESS (OPTIONAL)

MAXIMUM NO. OF ITERATIONS (=25 IF NOT SPECIFIED)

NEXT X ESTIMATE

0. IF YTOL HAS BEEN SATISFIED

0. IF MAX PT HAS BEEN FOUND WITHIN YTOL,
AND ABS(E).GT.YTOL.

THIRD COEFFICIENT IN THE EQUATION- Y=A+BE®X+(C*X*%2

D12 IN QIRE NOTATION

EXIT VALUE OF Qv(5), Nl=4 IF X IS THE PRECICTED MAX PT,
N1=+5(-5) IF X IS JUST TO THE LEFT(RIGHT) OF THE PREVIOUSL
PREDICTED MAX PT, N1=6 IF X IS THE SECOND PT CLOSE TO THE
OTHERWISE N1=N,

ENTRY VALUE OF QV{5)

SIGN OF M IF ABS(M)=5

SIGN OF THE SLOPE OF THE CURVE

JUMP TO BE TAKEN FROM LAST X

ABSOLUTE VALUE OF MAXIMUM JUMP = ABS(XJP)

DISTANCE FROM CENTRAL PT TO MAX/MIN OF PARABOLA, =XMAX-XXI
OR = DISTANCE FROM CENTRAL PT TO THE ROOT, =XROOT-XX(2)
INPUT (OR LAST) X VALUE

COMMON /CQIREM/ YTOL,YO,DYDX,CTRMAX
COMMON /ERASE / BOT+CoDXDYsEoIloII4INyISPAN,M¢NyRADICL ,SDYDX4sSGNy

1

TOPe X1oX13,X13P ¢ XJeXJA9XM, DX(3),0Y(3),QV1(10)

DIMENSION XX(4),YY(4)
EQUIVALENCE (CTR,QV1(1))y (N1sQIND,QV1(5)),

1

(XXsQV1(2))y (YY,QVL(6))

INITIALIZING AND PRELIMINARY CHECKING
IF(CTRMAX.EQ.O0.) CTRMAX=25,
D0 30 I=1,8

30 Qvit(l)=

N1
E
M

SGM

Qvel)
IFIX(QV1(5))
Y-YO

~1 f
IF(CTRQEQOOO) M=0 .

l.



I

o

36

41

42
43

44

46
45

50

60

70
80

90

110

122

IF(M.GE.O) GO TO 36

M = 5

SGM = -1la

N = MINQ(M,3)
SDYCX = SIGN(l.,-XJ4P)

(ALTERNATE CALC TO CIRCUMVENT COMPILER ERROR)
IFIXJIP) 41,442,42

SDYoOX = 1.

GU TU 43

SOYDX = -1.

XJA = ABS(XJP)
X1 = X

IF(M=-5) 44,45,46

IF(ABS(E).LE.YTOL) GO TO 800

IFIM.EQ.4 .AND., ABS(E-YY(2)).LE.YTOL) GO TD 700
IFICTR.GE.CTRMAX) CALL ERRORK(KNAME)

GO TO 50
M = 3
X13p = XX{3¥-XX(1)

DETERMINE INDEX FOR INSERTING CURRENT Xs& INTO XX,YY TABLE WHICH IS

ORDEREN ACCORDING 0O X.

IN = 1

IFIN.EQ.O) GO TO 90
IF(XX{IN).GT.X1) GO TO 70
IN = IN+1 |
IFCINLLEN) GO TO 60

GO TO 90

RELOCATE IN PREPARATION FOR INSERTING XsE

11 = N+1
XX(I1)= xx(11-1)
YY(TII)= vyyY(l]-1)

11 = 11-1
IF(I1.NE.IN)Y GO TU 80

INSERT NFW POINT

N = N+l
XXUIN)= X1
YY{IN)}= L

LOCATE INTERVAL WHICH SPANS ROOT
ISPAN = O
IF(N,EC.1) GO TO 200
DO 110 i=2,N
IF(SDYDX®2YY(]).GT,0. +ANDe. SOYDX*YY(I-1)alT.0.)
CONTINUE

REDUCE XXsYY TABLE TO THREE POINTS
IF(N.LE.3) GO TO 200
IF(ISPAN.EQ.O) GO TO 140
{ ROOY HAS BEEN SPANNED)

IF(ISPANL.EQ.N) GO T 150
IF{ISPANL.EQ.2) GO TO 175
IF(ABS(YY(L1l)).GT ABS(YY(4)})) GO TO LSO
GO TO 175

(RUQT HAS NOT BEEN SPANNED)

ISPAN=1

A



OO0

140 IFUINJLE.2) GO TO 175

DELETE FIRST POINT
150 DO 160 1=1,N

XX(I) XX{1+1)
160 YY(I) YY(1+1)

ISPAN = [SPAN-1

DELETE FOURTH POINT

175 N = N-1
SIMPLE X-JUMP PREDICTION
200 N1 = N
IF{ISPAN.GT.0 .OR. DYDX.NE.O.) GO TO 205
XJ = SDYDX®SIGN(XJA,~E)
(ALTERNATE CALC 70O CIRCUMVENY COMPILER ERROR)
xJ = XJP
'F(E.LT.O.’ XJ'-XJ
GO Y0 900

CURVE FIT PREDICTIONS
205 IF(N-2) 210,220,300

ONE POINT PREDICTION BASED ON INPUT VALUE OF DXDY
210 XJ = -g/DYDX
GO TO 900

TWO POINT STRAIGHT LINE PREDICTION {

220 B8OT = YY(2)-YY(1)

IF(BOT.EQ.0.) GO TO 230

DXDY = (XX(2)-XX(1))/B0OT

IF(OXDY*SDYDX.GT.0.) GO TO 240

(CURVE SLOPE IS WRONG - MOVE TOWARD MAXIMUM POINT)
230 xJ = =3,%50YDX*XJA

GO 70 900

(CURVE SLOPE IS CNORRECT)
240 XxJ = ~E*DXDY

GO 7O 900

PARABOLIC CURVE FIT PREDICTION

300 DOX{1) = XX{1)=XX(2)
DX(3) = XX(3)=XX(2)
DY(1) = YY(1)=-YY(2)
DY(3) = YY(3)-YY(2)
BoT = DX(1)*0Y(3) - DX(3)*DY(1)

IF(ABS(BOT).LT.1.E~12) GO TO 600

TOP = DX({1)#DX(1)*DY(3) - DX(3)*DX(3)*DY(1l)

XM = ,5%T0P/BOT

X13 = XX(3)=-XX(1)

IF(ABS(XM).GT.ABS(1.E3*X13)) GO TO 600

c = BROT/(OX(1)*DX(3)#*X13)

RADICL= XM#*XM - YY(2)/C

IF(RADICL.LE.O.) GO TO 360

SGN = SIGN(l.,SDYDX%*C)

XM = XM + SGN*SQRT(RADICL)

GO TO 890

(IMAGINARY ROOT, HENCE WE ARE LOOKING FOR THE MAXIMUM POINT,
PREDICT MAX PT IF M=3, SELECT PTS ON LEFT/RIGHT SIDE OF PREVIOUSLY
PREDICTED PT IF M=4/5) : ” '



360

IF(M=-4) 363,3644+365

263 IF(ABS(XM).LT.XJA) N1=4
GO TO 890
364 XJ = -X13/8.
Nl =5
[FUIN.GT.2) GO TO 900
xJ = -XJ
N1 = -5
GO T4 900
365 XJ = SGM%X13P/4,
N1l = 6
GO YO 900
RETREAT 1O LINEAR INTERPOLATION
600 TF{ISPANLGTLN) GO TO 122
GO T0O 140 »
MAX IMUM FOUND
700 QIND = O.
GO 70O 930
SOLUTION FOUND
800 CTR =.0.
GO 70 930
FINIS
830 X1 = XX{2)4XM
G0 10 910
900 X1 = X1+¢XJ
910 CONTINUE
X = AMAX]IUXX{L)-XJAZAMINL (X1 o XXI(N)+XJA))
CTR = CTR+1.
930 NO 950 1=1,8
950 QV(I) = Qvi(l)
QvVi5) = FLOATI(NL)
999 RETURN

END



{ABpRI
SUBKRUUTINt TABPRT (NAML,
CTABPRT--- CDC VERSIUON
DIMENSION A(10)

INPUT-
NAME
A
NA
NCOL 1
$688$
[1TAB

*LHECK
AJNAJNCOLL)

ARRAY NAME TO BE PRINTED

ARRAY TO BE PRINTED

NUMBER OF ELEMENTS

NUMBER OF COLS. TO BE USED IN PRINT FORMAT
(MAXIMUM = NA )

LOC. OF FIRST ELEMENT IN A TO BE PRINTED

OQOOOOOOO00O

CUOMMON /CBRITS 7/
COMMON /CTAHBPR/ 117AB
EQUIVALENCE (LSPACE, ASPALL)
DIMENSION FMT(12)

REAL 112

INTEGER HOLUL yHTEST

DATA [I8C1/70010000000000/

DATA (FMT(J)oJ=1,12)/10H(LX,I5
*]10H +10H v 10H
*]0H s 10H ¢ iOH
*10H )/

DATA
* Fl,
#6HyFl2.10
x/

DATA HMASK/000000000000077777777/
* INMASK/03777T7777000000000000/

DATA NINMSK/OT7T770000000000000000/

IBITS,BLANK

(18,4B)

» 1OH +10H
+10H

+10H

F3,
6HsF12.3,

Fby
6H'F12.6'

B8CD, OCT,
6Hy6X oAby 6H98X 904,

ES,
6H'E1204'

112/
4H, 112

» HTEST/000000000000055555555/

NCOL
NB

c WRITE
WRITE

45 11

= MINOINCOL1,10)
= NA

HEADING

(60,1000) NAME

11TAB

I
12

11
0

U

o WRITE LINE SPACE
47 WRITE (641002)
C ~ LOCATION OF NEXT LINE SPACE IS GIVEN BY A(l+1)
ASPACE= All+¢l)
IF{ LSPACE.LE.l .OR. LSPACE.GE.IBCI ) LSPACE=18CI
LSPACE= LSPACE+I-]
GO 70 110

C BEGIN LOOP TO DEFINE LINE FORMAT
48 11 =1
50 8 = A(I)
c SPECIAL NUMBERS
NN = NINMSK.AND.B

IF( NN.EQ.NINMSK ) GO TO 82
c TEST FOR HOLLERITH (6H-===---



[aNal

HOLL = HMASK.AND.B
IF( HOLL.EQ.HTEST ) GO TO 80
TESYT FOR INTEGER (BITS 36-58=0 FOR MAX 635 INTEGER
S FLUATING POINT NUMBERS NORMALIZED
IFl I5.tC.IBITS ) GO TO 85
INTGR = INMASK.AND.IB
IF( INTGR.EQ.O ) GO TQO 82
REAL NUMBER == NORMALIZED
B = ABS(B)
FMT{II+1)= ES
IFC BolTelet=3 J0ORe BoGELL.EB ) GO TO 90
GH FMTLIT+1)= b6 :
TP B,6La)elt 3 ) EMI(LII+]1)=F3
IFC HoGleletS ) FMIGTT4L)=F]
G T 20

1))
80 FMT(Il+1)= BCD
GO T0 90

INTEGER
82 FMT(I1+1)= 112
60 10 90

UCTAL
35 FMT(I[+1)= OCT
9, 11 = 1141
I = 1+1
IF( 1.GT.LSPACE ) GO TO 190
TFU T1.LECNCIOL AND. l.LLNB ) GO TO 50
1un 12 = 1-1
WRITE (6,FME) TletALL)yl=11,17)
11 = ]
Lo TFU T.GL.NB )Y GO 1D 990
ITFC ToGTLLSPACE ) GO TO a7
GO TU 48
99y 117AB = 1
10us FORMAT(/2X,A6)
1due FORMAT(1H )
RETURN

END



*DECK TAN
FUNCTION TAN(X)
*TAN=---
TAN = SIN(X)/7COS(X)
RETURN
END

=TAN-



‘bFCK SSS5PT
SUBROUTINE SS5PT
*S5SS5PT SUPERSONIC 5-PT FORMULA -SS5PT~

C INPUT~
C Xtl-4)= POINT SPACING FROM POINT ZgRO
c A4FACT= | FOR CUBIC, =0 FOR SAME A4 AS A PARABOLA

ouTPuyT=-
ADyALyA24A3,A4= INFLUENCE COEFFICIENTS FOR D2Y/DX2 AT X(4)

[aN el

COMMON /CSS / SSFML4SSEF4SSEANG,SSOF,SSFEND,SSFND1
1 v SSDLE+A4FACT+BRLXyCURRLX,yTSIC
INTEGER SSFML
LOGICAL SSEF, SSDF, SSDLE

COMMON /CSSS5PT/ X(4)sY(4)y X219X31 9yX32,X41l,X42¢X43y AOyAloA20A3,A4

X43 = X(4)=-X(3)

X&2 = X{4)=-X(2)

X411 = X{4)=-X(1)

X32 = X(3)-xX(2)

X31 = X(3)=-XxX(1)

X21 = X(2)=-X{1)

A4 = 2./7(X42%X43)% (1. +AGFACT*(X%24X43)/X4]1)
Al = (A4 X(4)8X42%X43 + 2.%(X(4)+X42+4X43))/
| (X(Ll)%X21%X3])

.4 = (+A4%X(4)*XG]1%X43 ~ 2.%(X(4)4+X4)14+X43))/
1 (X(2)%X21%X32)

A3 = (-A4EX{4)%X4]1%X42 + 2. %(X(4)¢X4l+XL2))/
1 (X{3)%X31%X32)

A0 = ~(Al+A2+¢A3+A4)

RETURN

END



*DECK STANO

SUBROUTINE STANO(M,LR,UPPER)
- ®*STANO- STATION INDEX FROM FI1ELD POINT =STANO-
LOGICAL UPPER

INPUT~-

M = FIELD PT INDEX

LR = 0 FOR FIRST ENTRY OTHtRWISE LR.NE.O
OuUTPUT-

LR = STATION TABLE INDEX

UPPER = T IF M IS AN UPPER BOUNDARY POINT, =F OTHERWISE

OO0

COMMON /IXORIG/ LHO.LHE, LBDO+LBDE, LTOJLTEs LWO,LWE, LFO,LFE,
% LOSLESTA, LDUM(B),
* MO,NM, NJ,NFCOLS, MAXNJ,MAXOL yMAXNM,MAXLE,
* LEOyLEE, LRO,LREJLRD

DIMENSION LIMITS(24)

EQUIVALENCE (LIMITS,LHO)
STATION TABLE

INDEX~- L=LO,LESTA

SCHOKE= STATION CHOKE INDICATOR (ADJWF,BRHS:WRIOUT)

MCL SHARP CORNER INDICATOR (BLDTBS)

MCL FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ X1(1)sULNEXT(L)yMLB(L) MUB(L1),PRIM(]1),

aNeaNeNaNel

1 TYPELB(1),NAMELB(1),ILB(1)FLB(L)},S1LB(L1),
1 TYPEUB (1) NAMEUB(L),IUB(1),FUB(L),SLUB(L),
3 VMB(1),DWOV(Ll)y X2CLI(1), VCL(ll.HCL(bOli

LOGICAL PRIM

INTEGER TYPELB,TYPEUB

DIMENS ION SCHOKE(1)

EQUIVALENCE (SCHOKE » DWDV)

DATA KNAME/6HSTANO /

L = LR
IF({L.tQ.0) L = LO
UPPER = LFALSE.
LSAV =L

LSTOP = 999999

120 IF(L.GE.LSTOP) CALL ERRORK(KNAME)
IF{MUB(L).EQ.M) GO TO 150
IF(M.GE.MLBI(L) .AND. M.LE.MUB(L)) GO TO 160
L = L+LNEXT(L)
IF(L.LTLLESTA) GO TO 120
L = L0
LSTAP = LSAV
GO TO 120

150 UPPER = ,TRUE.
160 LR =L

RETURN
END



*DECK STAX1
SUBROUTINE STAXLU(X1FINDyX28,:2A;LXByLXA)

ST AXL- STATION INDEX FROM X1 AND X2-COODRDINATES -STAX1-
C INPUT-
C X1FIND= X1-COORDINATE
C X28 = X2-COORDINATE OF UPPER BOUNDARY (l1.E. STATION BELOW THE BO
C X2A = X2-COORDINATE OF LOWER BOUNDARY (l.E. STATION ABOVE THE 80
C ouTPUT -
C LXB = INDEX OF STATION WHICH CONTAINS COORDINATES~-XLIFIND.X28B
C LXA = INDEX OF STATION WHICH CONTAINS COORDINATES—-X1FIND,X2A
COMMON /IXDORIG/ LHO,LHE, LBDO,LBDE, LTOsLTE, LWO,LWEs LFO,LFE,
* LOLLESTA, LDUM(8),
* MOyNMy NJJNFCOLSy MAXNJyMAXOL s MAXNMyMAXLE,
* LEO,LEE, LRO,LRE,LLRD
DIMENSION LIMITSI(24)
EQUIVALENCE (LIMITS,LHO)

aNaNaNeNe!

110

115

120

COMMON /SLTAB / W(128),X2(128),SLCHN(128)

INTEGER SLCHN

STATION TABLE

—

INDEX~ L=LO,LESTA

SCHOKE= STATION CHOKE INDICATOR (ADJWF,BRHS,WRIOUT)

MCL
MCL

SHARP CORNER INDICATOR
FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)

(BLDTBS)

COMMON /CHDATA/ X1(1)oLNEXT(1l)sMLB(Ll)oMUB(L),PRIM(]1),
TYPELB(L) NAMELB(1),ILB(1l)FLB(1),SLLB(L1),
TYPEUB (1) NAMEUB(L),IUB(L1),FUB(L)ySLUBI(L),

VMB(1),DWDV(L1),

LOGICAL PRIM

INTEGER TYPELB,TYPEUB
DIMENSION SCHOKE (1)
EQUIVALENCE (SCHOKE, DWDV)

COMMON /CIDEX / MyJ,MUWMD,ISTAG

DATA KNAME/6HSTAX] /

NFOUND= 0

IF(X2B.GE.O.} NFOUND=1 |
IF{X2A.GE.O.) NFOUND=NFOUND+]
L = LO

IF(X1(L).NE.XIFIND) GO TO 120
M = MUBI(L)

CALL GETIX

IF(X2(J).NE.X2B) GO TO 115
Lxe =L

NFOUND= NFOUND-1

GO TO 120
M = MLBI(L)
CALL GETIX

IF(X2(J).NE.X2A) GO TO 120
LXA = L

NFOUND= NFOUND-1

L = L+LNEXT(L)

IF (NFOUND.EQ.O) GO TO 130
IF(L.LT.LESTA) GO TO 110

X2CL(1)4VCL(1)oMCL(4B1)



*DECK STCN
PROGRAM STCN
COMMON /CTAPDOS/ RESTRT,ENDBDT,STCFIL,K6SV
LOGICAL RESTRT,ENDBOT,STCFIL
COMMON /SELECT/ LENTRY
1 GO TO (5,10) , LENTRY
c READ [INPUT
5 CALL OVERLAY(3HSTC,1,1,6HRECALL)
GO 10 20
C BUILC TABLES
10 IF(RESTRT) GO TO 15
LENTRY= 1
CALL OVERLAY(3HSTC,1,2,6HRECALL)
CALL OVERLAY(3HSTC,1,3,6HRECALL)
LENTRY= 2
12 CALL OVERLAY(3HSTC,1,2y6HRECALL)
GO TOo 20
C RESTRT CASE
15 LENTRY= 2
CALL OVERLAY(3HSTC,4143,6HRECALL)
LENTRY= 3
GO Tu 12
20 RETURN
END



OO OOOOOD

*DECK ERRORN

' SUBROUTINE ERROR1
CEDUMPN

o0

OO0

1
2

STC EDUMP - INPUT LINK ' —-EDUMPN-

COMMDN /ALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIA,RGA,GAMA,

REAL

LOGICAL
LOGICAL

MACHC ¢yPSCoTSCsPTCoTTCy AXIC,RGCyGAMC,
DAXIT,SCALEA,TTE,CHOTST
MACHA (1) ¢MACHC

AXIAAXIC

CHOTST

CHANNEL INPUT DATA TABLE
INDEX- LH=LHO,LHE
COMMON /CHDATA/ CHNAM(1) ,LHNEXT (1) ¢WTFLOW(1),TTO(1),PTO(1),

1
2
4

1

TSO(1)4PSOLL) yMACHO(L1) ¢AD(L) yVARY(1),
RGEL1)yGAMIL) e NRILISNCIL) TAB(O)
BBITS)

LOGICAL VARY

INTEGER CHNAM

DIMENSION vo(l)

REAL MACHO '

EQUIVALENCE (vO,MACHO)
BOUNDARY TABLE :
INDEX- LB=LBDO,LBDE

INCREMENT TO NEXT BOUNDARY

INCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIO
CHANNEL WITH WHICH THE BOUNDARY DATA IS ASSOCIATED

T OR F FOR UPPER OR LOWER BOUNDARY

RELATIVE INDEX OF L.E. POINT WHEN LOWER AND UPPER SURFACE
CONTOURS ARE CONNECTED

BDONAME,LBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY

DATA WHEN BOUNDARIES ARE COALLATED

DIMENSION BDT(1)sLBNEXT(1)sLBZ1(1),

LOGICAL

CHNAME(1),UP(1),LEDEXI(1),
IBT({1)yRBT(1)+ANGBT(42)
up

INTEGER BOT,CHNAME,BDONAME

DIMENSION BONAME (1) ,LBA(L1),LBB(L)

EQUIVALENCE (BONAME, 28T), (LBARBT), (LBBoANGBT)
FLOW ADJUSTMENT TABLE

INDEX- LF=LFO,LFE

NFCOL 8=

X1F
X2F
X18F
X1AF
S1F

8

ORTHOGONAL COORDINATE

STREAMLINE COORDINATE OF SL EMINATING FROM T.E.
X1-COORDINATE OF CHOKE STATION OF FLOW BELOW T.E.
X1-COORDINATE OF CHOKE STATION OF FLOW ABOVE T.E.
S1-COORDINATE OF T.E. (UPPER SURFACE). THIS ITEM
IS USED WHEN INTERPOLATING FOR WAKE DELTA-STAR.

LFBsLFA=INDICES OF STATIONS BELOW AND ABOVE T.E.
NCHByNCHA=NUMBER UF CHANNELS BELOW AND ABOVE T.E.

LRF
LRXF

INDEX OF DUMMY ORTCHN LIST FOR THE T.E.
INDEX OF LASY CHANNEL BELOW THE T.E.

JORDER= O IF TOTAL FLOW AT X1F IS GIVEN

2 IF FLOW ABOVE T.E. IS GIVEN
1 IF FLOW BELOW T.E. IS GIVEN

JORDER= =1 IF FLOW AT X1F IS CHOKED AND SINGLE CHANNEL
DIMENSION XLF(1)eX2F(1)+X1BF (1) X1AFi}1),

SLF(1)yNCHB(1)yNCHA(1) yJORDER(1)4VNRI(12)

EQUIVALENCE (LFByX1BF )y (LFA¢XLAF) o (LRF¢NCHB) o (LRXFyNCHA)

ZL



aNeNealoNalaNaNaNel

OO0

laNeal

alaNeNeale!l

OO

C

NIMENSION LFBUL)sLFA(L}LRF{L)LRXF{1)
TABLE OF CONVECTED PROPERTIES
INDEX- LT=LTO,LTE

CH = CHANNELMAME

LTNEXT= INDEX INCRCMENT TO THE NEXT CHANNEL

LPSI = RELATIVE LOCATION OF PSI LIST

NPT = NO. OF PS1, TT, PT AND RCU VALUES

LTT = RELATYIVE LOCATION OF TT LISTY

LeT = RELATIVE LOCATION OF PT LIST

LRCU = R{LATIVE LOCATION OF RCU LIST

DIMENSION CH(l)vLTNEXT(l)oNPT(l’vLPSl(l)oLTT(l)vLPT(l)o
1 LRCU(L),
2 CRGEL)CPGI(L) CZCP(l)'QGAM(l)oFGT(I"FGP(I)'
3 FGR{L1)»AREATH (485)

INTEGER CH

DIMENSION XCH(1)

EQUIVALENCE (CH,XCH)
STREAML INE TABLE

COMMON /SLTAB / wW(128)+X2(128)¢SLCHN(128)

INTEGER SLCHN

STATION TABLE

INDEX- L=LO,LESTA

SCHOKE= STATION CHOKE INDICATOR (ADJWF,BRHS,WRIOUT)

MCL = SHARP CORNER INDICATOR (BLDTBS)
MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,.FLOBAL)
DIMENSION XL1(1)oLNEXT(L)oMLB(L1)oMUB(L1)sPRIM(L),
1 TYPELB(1)yNAMELB(1),ILB(1),FLB(L1),S1LB(1),
1 TYPEUB(L1),NAMEUB(Ll)IUB(L1)yFUBIL)SLIUB(L),
3 VMB(]1)OWDVI(i)y X2CL(1),vCL(1),MCL(4BL)
LOGICAL PRIM
INTEGER TYpLLB,TYPEUB
DIMENSION SCHOKE(])
EQUIVALENCE ( SCHOKE » DWDV))

TABLE OF WAKF DISPLACEMENT THICKNESS
INDEX- LW=LWO,LWE

DIMENSION X2W(E1) +LWNEXT(L1)¢S1W(4T)
DIMENSION DST(1)
EQUIVALENCE (DST,S1NW)

SUBTABLE ARRANGEMENT IS~

X2Wy LWNEXT(=2+2N)y SIW(1)yS1IW(2)eesSIW(N)y DST(1)eDST(2)+..DSTIN)

COMMON /(B
COMMON /CIDEX

B(300)
MyJyMU,MD,ISTAG

X2Ww = STREAMLINE COORDINATE

SIW = DISTANCE ALONG STREAMLINE FROM T.E.

DST = WAKE DISPLACEMENT THICKNESS AS A FUNCTION OF S1W

FIELD TABLES

INDEX=- M=M0O,NM ////

COMMON /C2 / 1(300)

COMMON /CR / R({300) ,/’t>

COMMON /CS2 /7 %2(300) f;

CUMMON /CS1 /7 S1(300)

COMMON /CPHI1 / PHIL(300)

COMMON /CM / IMS(300)

COMMON /CCURV / CURV(300)
/
/

TABLE OF INDEX LIMITS
COMMON /IXORIG/ LHOyLHE, LBDOJLBDEy LTOWLTE, LWOsLWEs LFO,LFE,



aNeNelaNeNel

OOOOOO

1777
1100

-3
%
x

DIMENSION

LOJLESTA, LDUM(B),

MOsNMy NJIJNFCOLSy MAXNJyMAXOL y MAXNM, MAXLE
LEO,LEE,s LROJLRE,LRD

LIMITS(24)

TABLE OF LEADING EDGE AND TRAILING EDGE POINTS
INDEX~ LE=LEO,LEE,1O

NLEsNTE=NO. OF L.E. AND T.E. COINCIDENT PTS, RESPECTIVELY
CHLyCHU=NAME OF CHANNEL ABOVE AND BELOW PT, RESPECTIVELY

BDL »BDU=BOUNDARY NAMES ASSOCIATED WITH THE POINTS

NUSED = COUNT OF TIMES THAT POINT USEN IN CONSTRUCTION OF /ORTCHN/
COMMON /LETEPT/ XE(L)oYE(1)oANGE(L)yNLE(L)NTE(L),

1 CHL({1),CHU(L),BDL(1),BDU(L1) NUSED(491)

INTEGER CHL,CHU,BDL,BDU

TABLE OF CHANNELS EMBRACED BY EACH ORTHOGONAL

INDEX~ LR=LROyLRE,LRD

LRD = NUMBER OF CHANNELS PLUS ONE, LR INDEX INCREMENT
LEDGE = INDEX OF THE ORTHOGONAL POINT IN THE LETEPT-TABLE
LRPREV= POINTER OF LINE OF UPSTREAM CHANNELS IN ORTCHN-TABLE
CHNA = CHANNEL NAMES
COMMON /ORTCHN/ LEDGE(1) ¢LRPREV(1)+CHNA(479)
INTEGER CHNA
DIMENSION JCHNAI(1)
EQUIVALENCE (JCHNA,CHNA)
EQUIVALENCE (CHNAM,BDT,CHy X2W9 X1F ¢X1)
EQUIVALENCE (LHNEXTsLBNEXT yLTNEXT o LWNEXT ¢ X2F 9 LNEXT)
EQUIVALENCE (WTFLOW)LBZ1yNPTsSLWsX1BFoMLB)
EQUIVALENCE (TTOyCHNAME 4LPSI yX1AF9yMUB) y (PTOyUPyLTT4S1F,PRIM)
EQUIVALENCE (TSO,LEDEX,LPT,NCHB,TYPELB)
EQUIVALENCE (PSOyIBTy LRCUyNCHA s NAMELB)
EQUIVALENCE (MACHORBT,CRG,JORDERILB)y (AOIANGBT,CPGJ,VNR,FLB)
EQUIVALENCE (VARY C2CP,4S1LB) sy (RG9QGAM,TYPEUB)
EQUIVALENCE (GAM,FGT,NAMEUB)y (NRyFGP,IUB)y (NC,FGRyFUB)
-EQUIVALENCE (TAB(1)yAREATH,SLUB),y (TAB(2)oyVMB), (TAB(3),DWDV)
EQUIVALENCE (TAB(4)ex2CL)y (TAB(S5),VCL)y (TAB(6))MCL)

COMMON /CBITS /7 BITS,BLANK
COMMON /CREDIN/ ZTRANSoRTRANSpROTATEoZPlVOT RPIVOT,SCALENB,TBB(9)

EQUIVALENCE {XTRANS, ZTRANS) o (YTRANSoRTRANS) ¢ (XPIVOT,2ZPIVOT),
1 (YPIVOT,RPIVOT)
COMMON /CTABPR/ 11T7AB
COMMON /CSEGME/ IA(10),IB{(10),IMA(10),IMB(10),JTYPE(10),
1 NyNSEGs NI,NIM
COMMON /CSMOOB/ XA(100),YA(100),DEVI(100)
COMMON /CSMOOC/ DUML(200),ANG(100) 4DUM2(400) ,DEV(100),CURVB(100)
DATA TXA/2HXA/4TZA/2HZA/
IGGO =1
GO T0O 1777
ENTRY EDUMP
IGGO = 2
CONTINUE
FORMAT(///1X36HCHANNEL INPUT DATA TABLE, /CHDATA/ -)
WRITE (641100)
11TAB = LHO
NCX = NC

IF(NCX.LTo3) NCX=5

&P



CALL TABPRT(BLANK,CHNAM,LHE yNCX)

1120 FORMAT(///1x54HBUUNDARY CUORDINATES AND ANGLES IN RADIANS, /8DYTAB
%/ -
WRITE (6,1120)
F1TAB = LBDO
CALL FABPRT(BLANK,BDf,LBDE,3)

1110 FORMAT(///1X41HTABLF OF CONVLCTED PROPERTIES, /CONVYB/ =)
WRITE (641110)
11TaB = L7T0
CALL TABPRT(HLANK,CH.LTE,7)

IF(LEE.LT.LEO) GO TO 140
1130 FORMAT(///1X125HORDERED LIST OF UPSTREAM BOUNDARY PNTS, L.E. PNTS,

* T.E. PNTS, AND DOWNSTREAM PNTS WITH REFERENCES TO CHANNELS AND 80
*UNDARIES./1X10H/LETEPT/ =//4X2HLE6X,2HXELOX y15HYE ANGE12X,
*3IHNLE9X, 12HNTE CHL9X 9 3HCHU9X, 3HBDL9X » 3HBDULOX y SHNUSED )

WRITE (6,1130)

11TAB = LEO

CALL TARPRT(BLANK,XE,LEE+10)

140 IF(LRE.LT.LRO) GO TO 150
1140 FORMAT(///1X98HTABULATION OF CHANNELS EMBRACED BY THE ORTHOGONALS
*WHICH PASS THROUGH THE AB(OVE POINTS, /0ORTCHN/ -//4X26HLR
*LE LR=-PRLV)
WRITE (641140)
11TAB = LRO
CALL TABPRT(BLANK,LEDGE,LRE,LRD)

1150 FORMATI(///71X1THSTREAMLINE TABLE-/17X32HJ X2 SLCHN
% W/(I1ByFl2.696X9A69F12460))
150 WRITE (6,1150) (JoeX2(J)eSLCHNIJ) oW {J)sJ=1,NJ)

1190 FORMAT(///1X3THWAKE DISPLACEMENT THICKNESSy /WAKETB///11X19HX2W/S1
W DST)
WRITE (6,1190)
I1TAB = LWO
CALL TABPRT(BLANK,X2W.LWE,2)

1180 FORMATI(///1X43HTABLE OF FLOW ADJUSTMENT STATIONS, /CADJWF///715X3HX
#LFOXy IHX2FBX, aHXLIRFBX  4HX1AFIXy 3HS1FB8X ¢ 4HNCHBB8 X, 16 HNCHA JORDE
%R )
WRITE (6,1180)
117Aa8 = LFO
CALL TABPRT(BLANK,X1F,LFENFCOLS)

1160 FORMAT(///1X25HSTATION TABLE, /STATAB/ =)
WRITE (641160)
I1TAB = LO

CALL TABPRT(BLANK,X1,LESTA,5)
CALL JMSPRT

1170 FORMAT(///71X19HFIELD COORDINATES =)
WRITE (6,1170)
CALL TABPRT(1HZ4Z,NM,10)
CALL TABPRT{1HR,R,NM,10)




c

PRINT OVERALL DATA
CALL TABRPRT(6HALLCOM,MACHA,20,8)

IF( 1GGO.EQ.2 ) RETURN

LSTOP = 5

GO TO (900,1777) , LSTOP
900 RETURN

END

"R



-

*DECK DBSRT1

*DESRT1

C DATE OF THIS VERSION - SEPTEMBER 20,1965

C SINGLE PRECISION DOUBLE BACK SUBSTITUTION SUBROUTINE USED WITH
c LRMDS1 SUBRQUTINE To SOLVE SIMULTANEOUS EQUATIONS

10

15

20
30
40

50

60
70
80
90

100
110

120
130

140

SUBROUTINE DBSRT1l FsMyINTR1,INTR29A¢NyI] )

DIMENSION F(II,1),A(11,11),INTRL(])
NN=N

NM1=NN-1

MM=M

IFCINTR1(1)) 104140410

IFINN,LE.1) GO TO 40

DO 30 K=1,NM]

I1=INTR1(K+])

CIFCIL) 15,30,15

00 20 J=1,MM

sz(K'J)

FIKyJ)=F(I1,J)

Flllyd)=X

CONTINUE

DO 90 J=1,MM

DO 80 L=1,NN

IF(F(LyJ)) 50,80,50
F{LyJ)=F(LyJ)/ALL,L)
IF(L.EQ.NN) GO TO 80

DO 70 I=LysNM1

IF(A(CTI+1,L)) 60,70,60
FOI+lyJ)=F(I+lyJ)-ACLI+L,L)F(LyJ)
CONTINUE

CONTINUF

CONTINUL

IFINNLLF 1) GO Ta 140

DN 130 J=1eMM
IF(F(NMLI+1,J)) 110,130,110
00 120 I=1,NM]
FOLod)=F(T19J)=A(INML14+]1)*F(NM]L+]1,J)
CONTINUE

NM]l=NM1-1

IF{NM]l) 100,140,100

RETURN

END




«DECK [ISORT
SUBROUTINE ISORT(X,Y,Z,8,LByKGO)
CISORT--- CDC VERSION --MOVE COLUMN DATA TO ARRAYS
COMMON /CBITS / BITS,BLANK
DIMENSION X(1)sY(1)eZ(1)y B(L)
C INPUT-
C XeYol = NEW COLUMNS OF DATA
C B =
o LB = 3%COLUMN LENGTH
K = 1
1 = 1

10

20

30

40

50

GO TO ( 10,430 ) 4 KGO

IF( B(I).EQ.BITS ) GO TO 20
X(K) = B(I)

Y(K) = B{l+1)

Z(K) = B(l1+2)

[ = [+3

K = K+l

IF( 1.LT.LB ) GO TO 10

GO T0 SO

IF(B(]).EQ.BITS) GO TO 40
X{k) = 8(I)

Y(K) = B(I+1)

I = 142

K = K+l :
IF(I.LT.LB) GO TO 30
RETURN

END

LOCATION OF COLUMN DATA TO BE RELOCATED



*DECK LOOP
SUBROUTING LOUOP(A,B,C4N)
*L00OP
C THIS SUBROUTINF 1S USED BY SUBRUUTINE LRMDSI
DIMENSION A(1),B(1) '
DO 10 I=14N
10 A(T)=A(1)+B(1)%C
RE TURN
END



*DECK LRMDS1

- C

SUBROUTINE LRMDS1(AJNyINTRL,INTR2,DET,IFACTR,11])

*LRMDS1
DATE OF THIS VERSION -- SEPTEMBER 20,1965
C SINGLE PRECISION LEFT RIGHT MATKRIX DECOMPOSITION SUBROUTINE
C DETERMINANT = DET*(2,0%#[FACTR) '
c WHERE (.5) LESS THAN (ABSIDET)) LESS THAN OR EQUAL (1.0}

%

DIMENSION A(1), INTR1(1)
IDIM=1]111

NN=N
NBASE=(NN-1)*IDIM
NTR=1

IF(NN.LE.1) GO TO 30
DO 25 K=2,NN
INTR1(K)=0

D=0.0

M=K

KM1=K-1

L=KM]
JSTOP=KM1+NBASE
KBASE=(KM]1~-1)*IDIM
KKM]1=K+KBASE
KK=KM1+KBASE
ISTOP=NN+KBASE

DO 6 I=KK,ISTOP
B=A(I)
IKBASE=1-KBASE

* MODIFICATION TO SELECT THE PIVOT ELEMENT AS 1.0 IF PRESENT...

*
*

DAV

70

(=2« 0 VY

10

E FERGUSON 10/18/766

IF(B.NE.1l.) GO TO 70

" D=1.

L=IKRASE
M=TKBASE
GO 10 80
CONTINUE

IFCABS(B).LELABS(D) ) GU TO 3
D=t

L=IKBASE

1F(B)4y6,44

M=IKBASE

CONTINUE

CONTINUE

KM=K-M

KSTOP=M-KM1

JF(D) 8,47,8

NTR=0
INTR2=KM1 /j//
GO TO 60

LKMI=L-KM]

IF(LKM]1) 10,17,410

D0 11 J=KM1,JSTOP,IDIM
LJ=J+LKM]

X=A{J)



11

17

19

20

22
25
30

40

51
52
53

54

55

60

A(J)=A(LJ)

AlLJ)=X

INTRL(K)=L

NTR=-NTR

KK=KK+IDIM

DO ¢7 [1=KK,JSTOP,IDIM
IF(A(T)) 19,22,19
A(I)=A(1)/D

IF(KM) 20,20,22

Q=-A(1])

CALL LOOP(A(I+1),A(KKM]1),Q,KSTOP)
CONTINUE

CONTINUE

D=0.0

KM1=NN

KSTOP=NN+NBASE
IFLA{KSTOP)) 40,7,40
IFAC=0

D=1.0

INIMLI=INIM+]

DO 59 K=1,KSTOP,IDIM]
IF(ABS(A(K)).GEL.1.Q) GO TU 51
D=D*2.0

IFAC=1FAC-1

D=D%A(K)

IF(ABS(D)-1.0) 53,55,54
D=D%*2.0

IFAC=1FAC-1

GO T 52

D=0/2.0

IFAC=IFAC+] v
IF(ABS(D).GT.1.0) GD TO 54
CONTINUE

IFACTR=IFAC
IFINTR.EQ.1) GO TO 60
=-D

DET=D

INTR1(1)=NTR

RETURN

END



*DECK REDBLK
BLOCK DATA REDBLK
*RENBLK REDINP BLOLK DATA -REDBLK~
COMMON /SPACER/ MAXLH,MAXLT,MAXLF ,MAXLW
COMMON /CLWOSV/ LWOSV .
COMMON /CTAPOS/ RESTRT,ENDBDT,STCFIL,K6SV

LOGICAL RESTRT,ENDBDT, STCFIL
DATA MAX{H,MAXLTyMAXLFMAXLW/400,200,200,200/
END

OVERLAY{STC,1,1)



*DECK STCNR
PROGRAM STCNR
CALL REDINP
RETURN
END



*DECK BFACES

DOOOO0O OO0

SUBROUTINE BFACES(XyYyANG,CURV,E.S¢KA,KB)

*BFACES BEAM FIT EVALUATION OF ANGLE, CURVATURE, -BFACES-
C E AND S
DIMENSION X(10),Y{10)sANG(10),CURV(10),E(10),S5(10)
INPUT~
XoY - CUGRDINATES
ANG - ANGLE IN RADIANS (IF MAal)
ANG(1)= ESTIMATED ANGLE AT THE FIRST POINT (MA=0)
KAgKB -~ FIRST AND LAST INDEX NF VARIABLES X,YeANG+CURV,E AND S
KD - STORAGE INCREMENT OF X,Y,ANG,CURV,E, AND S
KORDER= 0 IF ERROR1 IS TO BE CALLED WHEN PTS ARE QUT OF ORDER
= NON ZERO [F RETURN IS TO BE MADE FOR CORRECTIVE ACTION
OUTPUT-
ANG - ANGLE IN RADIANS
CURV -~ CURVATURE
E - APPLIED FORCES = F/EI (UNITS ARE 1./L%%2)
S - ARC LENGTH ALONG THE CURVE, (L)}
KORDER= INDEX OF 2ND OF ADJACENT OUT-OF-ORDER PTSy NOT=0 ON ENTRY
COMMON /CBEAM / MA ,MB,KD
COMMON /ERASE / A(3)4+B(1),YPB(1)yDA(1),ACHDI(1),CHD(793)
NK = KB
CALL BEAM(X(KA),Y(KA),ANG{KA),(KB=KA+KD)/KD)
IF{KORDER.NE.O) GO TO 800
o (K=KA)
I =1
K = KA
5K = S(K)
E(K) = 6.#(BUI)+YPB(I))/(CHD(I)®CHD(]))
c . (K=KA,KB-1)
60 CURVI(K)= (4.¢B(1)+2.*YPB(1))/(CHD(I)*({1.41.5%B(1)*B(1)))
IF(KA-K) 65,80,80
(K=KA+1,KB-1)
65 E(K) = 6.%({(B(I)+YPB(I))/(CHD(I)*CHD(I))
1 - (B(I-8)+YPB(I-8))/(CHD(I-8)*CHD(I-8)))
(K=KA+1,KB) , ,
70 SK = SK + CHD(I-8)%(1.+(B(I-8)*B([-8)-.5%B(1-8)*YPB(I-8)+
1 YPB(1-8)%YPB(I-8))/15.)
StK) = SK
IF(K-NK) 80,90,90
80 1 = 1+8
K = K+KD
IF(K-NK) 60,70,70
c (K=KB)
90 CURVIK)=(=2.%B(1-8)=4.,%YPB(I-8))/(CHD(I-8)*(1l.+1.5%*YPB(I-8)*YPB(]-
1 8))) .
E(K) = —=6.%(B(I-8)+YPB(1-8))/(CHD(1-8)*CHD(1-8))
GO TO 900
o

OUT OF ORDER POINTS
800 KORDER= KA+KORDER-KD



vU0 RETURN

END



*DECK ELLIP
SUBROUTINE ELLIPUX1yY1sANGLyX2yY29ANG24ALPHAD)
*ELLIP ELLIP AND NTHER SMOOTH DUMMY SUBROUTINES
~C SUBKOUTINE TO FIT AN ELLIPSE GIVEN TWO POINTS AND THE ORIENTATION

ENTRY ELLIPTY
C SUBROUTINE TO FIT AN ELLIPSE WHOSE ORIGIN AND OIMENSION ARE GIVEN IN
C A ROTATED AND TRANSLATED COORDINATE SYSTEM

ENTRY XTRUNC
C FUNCTION TO TRUNCATE XX TO AN EVEN MULTIPLE OF DX

ENTRY ATDMR
C SUBROUTINE FOR AUGMENTED TRIDIAGONAL MATRIX REDUCTION

ENTRY BAD
~C SUBROUTINE TO DELETE BAD DATA BY ADJUSTING DATA LISTS

ENTRY CUBER
C SUBROUTINE TO CALCULATE YPP IN TERMS OF Y FOR CUBIC SPLINE EQUATIONS

C WITH ARBITRARY END CONDITIONS

: ENTRY SMULTI
C SUBROUTINE TO MULTIPLY TRIADIAGONAL AND SQUARE MATRIX

ENTRY HYPTS
ENTRY HYPERI1
ENTRY HYPERZ2
RETURN

END



*DECK RBD

SUBROUTINE RBD

*RED---

aNalaNeNeNeNaeNaNaNaRe

OO0 OO0O0

I

NPUT -~

ENDOBOT=
ENDCRO=
K6Sv =
RESTRI=

STCFIL=

QuTPUT -

1
2

ENDBDT=
K6Sv =
RESTRT=

INTEGER

READ IN BOUNDARY DAT%

END OF BDY/STC TAPE RECORDS, T OR F

END OF ALL STC CARD INPUT, T OR F

VALUE OF KEY(6) OF LAST RECORD READ FROM TAPE
RESTART (WITH EXISTING TABLES) IS TRUE ONLY
IF CARD BDY-DATA HAS NOT YET BEEN ENCOUNTERED
T IF A STC-SUBFILE EXISTS ON TAPE=0RGF.

REFS+8DY »CHN

COMMON /BCOMMN/ PROGM(8) yPROGSVFILIN,FILOT,REFS(S)

LOGICAL

COMMON ¢

REAL
LOGICAL

FILINJFILOT

ALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIA+RGAyGAMA,
MACHC ¢ PSC o TSC4PTCTTCy AXICyRGCyGAMC,
DAXIV,SCALEA,TTE,CHOTSTY
MACHA (1) ¢ MACHC
AXIA,AXIC,CHOTST

BOUNDARY TABLE

1
2

*
*
*

INDEX- L
LBNEXT=
LBZ1
CHNAME
upP
LEDEX

8=LBD0O,LHBDE : /

INCREMENT TO NEXT BOUNDARY

INCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIO
CHANNEL WITH WHICH THt BOUNDARY DATA IS ASSOCIATED

T OR F FUR UPPER OR LOWER BOUNDARY

RELATIVE INDEX OF L.t. POINT WHEN LOWER AND UPPER SURFACE
CONTOURS ARE CONNECTED

BDNAME,LBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY

DATA WHEN BOUNDARIES ARE COALLATED

COMMON /CHDATA/ BOT(1),LBNEXT(1)sLBZL(1),

CHNAME (1) ,UP (i) ,LEDEX(1),

ZBTLL)RBILL)ANGBT(42)
LoGciCaAL up
INTEGER 8DT,CHNAME,BDNAME
DIMENSION BONAME (1) ,LBA(L) LBB(1)
EQUIVALENCE (BDNAME, ZBT), (LBA,RBT), (LBB,ANGBT)

COMMON /IXORIG/ LHO,LHE, LBDU,LBDE, LTO,LTEy LWO,LWE, LFO.LFE,

LOJLESTA, LDUM(B),
MO,NM, NJ,NFCOLSy MAXNJ,MAXOL,MAXNM,MAXLE,
LEO,LEE, LRO,LREsLRD

DIMENSION LIMITS(24) :
EQUIVALENCE (LIMITS,LHO) :
COMMON /ADAMOZ2/ ENDJOB¢NUMPLT,PLOTEDJENDCRD 67

LOGICAL

ENDJOB, PLOTEDENDCRD

COMMON /CBITS / BITS,BLANK
COMMON /CLINES/ LINES,OMITFK,PTITLE(6)

LOGICAL

OMITFK

COMMON /CNTRL / K5,80Y(6),INSERToCARRY,CHN
EQUIVALENCE (BDY, IBDY)
COMMON /CPI / Ply,TWOPL +PIQ2yP1Q4,TONEG, TORAD
COMMUN /CREDIN/ LTRANSRTRANSRUTATE,ZPIVOToRPIVOT,SCALENB,TAB(9)




FQUIVALENCE

l

COMMON /7CTAPOS/

LOGICAL

CUMMUN /ERASE /
COMMON /SPACER/
COMMON /TROUBL/

LaGICAL

SMOOTH COMMONS

15

35 JF{ ENDBDC

1
2
3
by
5
b
7

COMMON
COMMON
COMMON

{XTRANS s ZTRANS) s (YTRANS yRTRANS ), (XPIVOT,,ZPIVOT),
(YPIVOT,RPIVOL)
RESTRTLENDBDT,STCFIL KOSV

RESTRT, e NDBDT,STCFIL

B(800)

MAXLHyMAXLT g MAXLF ¢y MAXLW
ERR, ERRMA Jy INERR, PRERR
ERRyERRMAJy INERRyPRERR

/ DZETA

/ADAMOL1/ NAME(6)sADDRES(6) s TITLE(6)+IDENT(6)
/CALCPT/ DX,XMOD
/CELLPT

COMMON /CSEGME/ T1A(10),IB(10),IMA(10),IMB{10),JTYPE(L1Q)NyNSEG,

l

LQUIVALENCE (N

COMMON /CSMOOA/ DEVA(20) ¢FENDA(20) ANGA(20) ¢CURVAL20) 4NARR

NIToNIM

IoyNI1I)

COMMON /CSM0O0OB/ XA(100),YA(L100),DEVI(100)
ZA(100),RA{100)

DIMENSION
EQUIVALENCE

COMMON

1

/CDS2 7/

DIMENSION
EQUIVALENCE

LOGICAL DATAIN,ENDBDC,UPPERyZRONLY

DATA KBDY/3HBDY/,

NAMELIST /A/

nppPYOL =

BDY,
ROTATE,
FLIP,
IDENT,
CURVA,
ANG,
UPPER

l.E-5

INITIALIZE

ENDBDC= END OF BDY CARD INPUI,

ENDBDC=

IF(K5.NE.KBDY

DATAIN=
DBLPYS=
JFOUND=
READ BOY

FLIP =
ROTATE=
PIvar=
RPIVOT=
SCALE =
7TRANS®
RTRANS=
ZRONLY=

«FALSE.

«FALSE.
.01

0

INPUT C
) GO
1.

0.

0.

0.
SCALEA
0.

0.
«FALSE.

{ZAsXA)oe {RA,YA)
X(lOO)QY(IOO)1ANG(1OO"ANGD‘100"CURV‘IOO) $(100),
FQK(100) ,DEV(100) ,CURVB(100)
21(100),R(100),DUM(100)
{ZyX)o(RyY),y (DUMyCURVSB)

By

CHN,
IP1VOT,
XPIvOoT,
DXy
ZAJXA,
CURV,

DEFINTE DOUBLE POINT TOLERANCE,

ARDS
TO 40

KHIGH/ 6H

/

N8B,
UPPER,
RPIVOT,
YPIVOT,
XMODy
RA,YA,
CURVB,

DPTOL

T OR F

TAB,
Xoly

" ITRANS,

XTRANS,
DEVA,
DEVI,

FUK,

«OR, ENDCRD) ENDBDC=.TRUE.

16

DBLPTS,
YsRy
RTRANS,
YTRANS,
FENDA,
NI,

Se

7 <

ZRONLY,
ANGD,
SCALE,
NUM
ANGA,
DEV,
NIM,

s Y



‘CALL SETM(ls.1l, DEVI,100) o '

CALL SETM(3,BITS,XA,200,0EVA,+80,8,300)

CALL SETM(1,BITS,X,200)

READ (5,A)

IFC(ZRONLY) CALL ISORT(XA,YAyOUM,B,200,2)

IF{ _NOT.ZRONLY ) CALL ISORT(X,Y,ANGD,8,300,1)
IF( .NOT.ZRONLY) CALL ISORT(X,Y,ANGA, B,300)
IFCINERR) ERRMAJ=,TRUE. :

DATAIN= .TRUE. o

RESTRT= .FALSE.

C COUNT THE LENGTH OF THE 2-LIST
40 IF(.NOT.DATAIN) GO TO 900
IF( JFOUND .EQ.1 ) GO TO 43
N1 =0
DO 41 1=1,100
IF(XA(]).EQ.BITS) GO TO 42

41 NI = 1

42 IFINI .EQ. O) GO TO 43
LINES = 64
CALL SMOTH
JFOUND= 1

43 N? =0

DO 45 1=1,100
IFtZ(1).EQ.BITS) GO TO 50
45 NI = 1
50 IF(NZ-2) 55,100,100
55 WRITE (641055) BDY(1)
ERRMAJ= .TRUE.
RETURN

c DELETE DOUBLE POINTS FROM SMOOTH BOUNDARY RECORDS
100 OMITFK= .TRUE.

CALL FHEAD(NZ2+10)
WRITE (641090) 18DY,CHN,UPPLER
IF (JFOUND<NE.1 .OR. DBLPTS<tEQ.0. -OR. NZ.LE.2) GO TO 150
WRITE (6,1100) DBLPTS,DBLPTS

O =1

110 1 = 1+l

IF{I.GT.NZ) GO YO 150
IF(ABS(Z(TI)-Z(I-1)).GE.DPTOL .OR.

1  ABSIR{1)-R(1-1)).GE.DPTOL) GO TO 110
ANGDIF= ABS(ANGD(I)-ANGD(I-1))
IF (ANGDIF.GE.DBLPTS) GO TO 110
NMOVE = NZ-1
ANGSV = 5% (ANGD(I)+ANGD(I-1))
1FCANGD (T )*ANGD(I~-1) .EQ.0. -AND. ANGDIF.LE..0005) ANGSV=0.
ANGD( I-1) =ANGSV
CALL MOVE(3, Z(I141),Z(1) NMOVLy1,

1 RET+41),ROT) o NMOVE o1y

2 ANGD(I+1) yANGD (1) 4 NMOVE 1) «’7 \
NZ = NZI-1}

GO TO 110

C CALCULATE CURVATURES FOR PRINTOUT
150 1 = 1
CURV(1)=0.0
155 CURVBI(I)=BITS



. C

OO0

CURVII+1)=CURV(I)

DX
oY
CHD

ACHD
YPA
Yeg

160 IF(1.EQ.1) GO TO 165

Z(I+1)-2(1)
R{I+1)=R(I)

SQRT(DX*DX+DY%*DY )
IFICHD.LY..00001)

GO TOo 160

= ATAN3(DY, DXy ANGD (T )*TORAD)

ANG( I )*TORAD-ACHD

= ANGD(I+1)*TORAD-ACHD
CURVBUI)=(4.2YPA+2.,%YPB)/ (CHD#(l.¢1.5%YPA%YPA))
CURV(T41)=(=2,%YPA-4 ,*YPB)/(CHD*(l.+]1.5%YPB*YPB))
GO TO 165 '

IF(CURVB(I-1).EQ.BITS) CURVBI(I~- I)SCURVB(I)

165 1

I+l

IF(1.LT.NZ) GO TO 155
CURVB(1)=0.0
RELOCATE FROM A ONE TO A THREE DIMENSIONED ARRAY -RELO13-

BOUNDARY COORDINATES

ANGLE OF THE BOUNDARY (DEGREES)

NUMBER OF BOUNDARY COORDINATE POINTS

SCALER ON R(I) BEFORE ROTATION OR TRANSLATION
ANGULAR ROTATION IN DEGREES
RPIVOT=PIVOT POINT FOR ROTATION BEFORE SCALING
MULTIPLICATIVE CONSTANT ON INPUT COORDINATES
Z-TRANSLATION AFTER SCALING

R-TRANSLATION AFTER SCALING

T IF UPPER BOUNDARY, = F IF LOWER BOUNDARY

= NEXT AVAILABLE LOCATION IN THE BOUNDARY TABLE

IN 3~-D ARRAY FORM

NEXT AVAILABLE LOCATION IN THE BOUNDARY TABLE

WRITE

*RELOL13
SUBROUTINE RELOL13
INPUT-
Z.R =
ANGD =
N2 =
FLIP =
ROTATE=
ZPIvOT,
SCALE =
ITRANS=
RTRANS=
BOY = BOUNDARY NAME
UPPER =
CHN = CHANNEL NAME
LBDE
c QUTPUT-
c BDY = TABLE OF Z,R,ANG
c LBDE =
IF(FLIP.NE.1..0R,
1 .OR. RTRANS.NE.O.)
2 SCALE,ZITRANS,RTRANS
WRITE (641152)
LBl = LBDE
LB2 = LBl¢3*%(NZ~-1)
LB = LBl
BDT(LB)=BDY
CHNAME(LB)=CHN

LBZ1(LB)=0
UP(LB)= UPPER

LEDEX(LB)=0

| =1

LBDEL = 3

ADDPI = O.
IFL.NOT.UPPER) GO TO 240
LB = LB2

LBDEL = ~3

ADDPI = P1

240 ROTAT = ROTATE*TORAD -

RDTATE.NE.U- OORC SCALE.NE.lQ OOR. ZTRANS.NE.O.

(6,1151) FLIP,ROTATEZPIVOTRPIVOT,



SN SIN(ROTAT)
cs COS(ROTAT)
250 IF(ROTATE.NE.O.) GO TO 260
ZBT(LB)=Z(1)%SCALE + ZTRANS
RBT(LB)=R(I)*FLIP*SCALE + RTRANS
GO TO 270
260 RFLP = R(I)*FLIP
IBT(LB)I=(ZPIVOT+CS*(2Z(1)=ZPIVOT)~SN* (RFLP-RPIVOT))*SCALE + ZTRANS
RET(LB)=(RPIVOT+CS*(RFLP~RPIVUT)+SN*(Z([)-ZPIVOT))*SCALE + RTRANS
270 ANGD(I)=ANGD(I)*FLIP + RUTATE
ANGHT (L1B)=ANGD( 1) #TORAD + ADDPI
WRITL (6,12680) 1,ZBT(LB) 4RBT(LB),ANGD(]),CURV{I),CURVHBI(I)
IF(I.GE.NZ) GO TO 300

I = [+]
L8 = LB+LBDEL
60 10O 250

300 LBDE = LB2+9

LBNEXTILB1)=LBDE-LB1
BDT(LBDE)=BLANK
END SUBROUTINE RELOLF3

900 RETURN

1055 FORMAT(//1X43H%% NO COORDINATE INPUT WAS FOUND FOR BDY=A6,//)
L1090 FORMAT(///1X:s45HB O UND ARY COCRDINATES, B8DY=A6,
* S5X4HCHN=Ab6,5X6HUPPER= ‘
%L2y)
1100 FORMAT(/6X46HDOUBLE POINTS WITH ANGLE DIFFERFNCES LESS THANF6.3,1X
¥24HARE ELIMINATED {(DBLPTS=FY.342H).)
1151 FORMAT(/6XSHFLIP=t To343XTHROTATE=FB,3,3XTHZPIVOT=F10.5,3XTHRPIVOT=
$F11.5¢3X5HSCALEF7.3,3XTHZTRANS=F10,593XTHRTRANS=F10,.5,)

115 FORMAT/9X48HI Xy2 YR ANGD CURV~- CURV+)
1280 FORMAT(I110,2F10.95,F10.3,2F10.4)
END




*NDECK CRHBD
BLOCK DATA RBDBLK
*CR{3D~~ BLOCK DATA FUOR RBD ROUTINE ~CRBD-

. «SMOBLK SMOOTH BLOCK CUOMMON ~SMOBLK-

COMMON /CSMOUD/ SGAMMA,SZETAL,SZETAN
NDATA SGAMMA,SZ2ETALSZETAN/ l.,1.E2,1.E2/
END



*DECK RCD
SUBROUTINE RCD

#R( D--- READ IN CHANNEL DATA ~RCO-
C INPUT-
C CHDATA- CHANNEL INPUT DATA TABLE
c LHE = NEXT AVAILABL LOCATION IN CHANNEL INPUY DATA TABLE
c
C outTPUT -
c LCHE = NEXT AVAILABL LOCATION IN CHANNEL INPUT DATA TABLE
c CHDATA- CHANNEL INPUT DATA TABLE INCLUDING NEW INPUT VALUES
COMMON PROGM(8) s PROGSV »FILIN,FILOT oREFS (5)
LOGICAL FILIN,FILOT

COMMON /CBITS /7 BITS,BLANK
COMMDN /CNTRL / KS,CHN(6),INSERT
INTEGER CHN
FQUIVALENCE ( ICHN,CHN)
COMMON /CTARPR/ 11TAB
COMMON /CTAPUS/ RESTRT,ENDBDT,ENDFILK6SV
LOGICAL RESTRTL.ENDBDT,ENDFIL
COMMON /SPACER/ MAXLHyMAXLT,MAXLF ,MAXLW
COMMON /TROUBL/ ERR,ERRMAJ, INERR, PRERR

LOGICAL LRRyERRMAJ, INERR,PRERR
c CHANNEL INPUT DATA TABLE
C INDEX~- LH=LHO,LHE

COMMON /CHDATA/ CHNAM(1),LHNEXT(1) yWTFLOW(1),TTO(1)}4PTO(1),

i TSO(1),PSO(1) ,MACHO(1),AQ(L)+VARY(1),
2 RG(1)+GAM{1)y, NR(L1)NC(1l}),TABL(6),
4 BBL7S)
LOGICAL VARY
INTEGER CHNAM
DIMENSION voll)
REAL MACHO
EQUIVALENCE (VvO,MACHOQ)
COMMUN /IXORIG/ LHOyLHE, LBDO+LBDE,y LTOWLTE, LWO,LWE, LFO,.LFE,
* LO,LESTA, LDUM(8),
* MO,NM, NJJNFCOLSy MAXNJ,MAXOL yMAXNM,MAXLE,
* LEC,LEE, LRO,LRE,ZLRD
DIMENS ION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)

COMMON /ERASE /7 DUM(16),8(784)

NAMELIST /A/ CHN WIFLOW, TTOD,TT4PTO,PT,

1 TS0,PSO,MACHUO,AU,VARY,

Z GAM,RG,

3 NR,NB,TAB,B
C RESTART CASE WITH CHANNEL FLOW DATA REVISIONS
C RELOCATE CHDATA FOR CHANNEL=CHN INTO FIRST POSITION
C FIRST FIND INDEX LH FOR CHNAM=CHN

LH = LHO

12 IF(LH.GE.LHE) GO TO 20
[F(CHNAM(LH).EQ.CHN) GO TU 14
LH = LH+LHNEXT{LH)



GO TO 12
14 IF(LH.EG.LHDO) GO TD 16

LNG = LHNEXT(LH)

LHl = LHO+LNG

LH2 = LH+LNG

LH3 = LH2+LNG

CALL MOVE(3, CHNAM(LHO) CHNAM(LHL) JLHO-LHE=-1,1,

1 CHNAM(LH2) yCHNAM(LHO ) oLNGol s -

2 CHNAMILH3)CHNAMILHZ2) s LHE+LNG=LH3+1, l’
16 LHNXT = {HO+LHNEXT(LHO)

GO Y0 30
20 CALL MOvEt(l, CHNAM,CHNAM(21) yLHO~LHE-141)

LHNEXT= 20 : :

LHNXT = 21

L HE =

LHE+20

INITIALIZE
CALL SETM(1,BITS,WTFLOW,10)
VARY = .TRUE.

READ CHN INPUT CARDS
30 CALL SETM{1,BITS, B»400)
READ (5,A)
IF(INERR) ERRMAJ=.TRUE.

RESET CHNAM IF CHANNEL NAME HAS BEEN REDEFINED
CHNAM = CHN

COUNT THE LENGTH OF THE B- ARRAY
NR = 0
NC1 = NC
DD 40 1=1,400,NC1
IF(BUI).EQ.RITS) GO 10 50
40 NK = NR+ 1
50 NCR = NC*NR

RELOCATE AND INSERT B-ARRAY INTO CHDATA-TABLE
IF(NCR,EQ.O0) GO TO 950
LHNXTT= LHO+20+NCR
NMOVE = LHE-LHNXT+¢1
IF(LHNXTT.GT.LHNXT) NMOVE=-NMUVE
CALL MOVE(2, CHNAM(LHNXT ) CHNAM{LHNXYT) NMOVE,1, B4BBsNCR,1)
L HE 2 LHE+LHNXTT-LHNXT '
LHNEXT= 20+NCR

950 IF(LHE.LT.LBDO) GO TO 980
WRITE (641960) LHO,LHE,MAXLH,LBDO
CALL ERROR1

980 RETURN : :
1960 FORMAT(/1X81H*** THE CHANNEL INPUT DATA TABLE HAS EXCEEDED ALLOTY

#ED MEMORY. INCREASE MAXLH./6X4HLHO=14,3X4HLHE=14,3X6HMAXLH=14,3X

*5HLBDO=14,)

END



*DECK REDINP
SUBROUTINE REDINP

*RENDINP STC READ INPUT -REDINP-~
COMMON /BCOMMN/ PROGM(8) ¢ PROGSVLFILIN,FILOY
LOGICAL FILINGFILOTY
COMMON /ADAMOL1/ NAME(6),ADDRES{6)+ TITLE(6) o IDENT{6)
COMMON /ADAMO2/ ENDJOB,NUMPLT ,PLOTED,ENDCRD
LOGICAL ENDJOB, PLOTEDENDCRD
COMMON /ALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIA,RGA,GAMA,
1 MACHC 4PSC+TSCHPTC,TTCy AXIC,RGC,GAMC,
2 DAXIT,SCALEA,TTE,CHOTST
REAL MACHA{1) 4 MACHC
LOGICAL AXIA,AXIC
LoGICAL CHOTST
LOGICAL AXI
REAL MACHO(1) v
EQUIVALENCE (MACHO ¢MACHC ) y (PSOsPSC) 4 (TSO,TSC) 4 (PTO,PTC),
1 (TTO,TTC)y (AXISAXIC)o(RGyRGC)y(GAM,GAMC)

COMMON /CSS / SSFML ,SSEF,SSEANG,SSDF ,SSFEND,SSFNDI1

1 s SSOLE yA4FACT yBRLXsCURRLXyTSIC+RHOC 4 RHOCSS

INTEGER

SSFML
LOGICAL SSEF, SSDF, SSDLE

C SSFMtL = SUPERSONIC CURVATURE FORMULA NUMBER
C SSEF = SUPERSONIC ENTERING FLOWy, T OR F
o SSEANG= ENTERING FLOW ANGLE (DEGREES) FOR SSEF=T
C SSDF = SUPERSONIC DISCHARGE FLOW, T OR F
C SSFEND= SUPERSONIC BEAM DOWNSTREAM END CONDITION, =0,1 FOR PARABOL
C SSFNDL= SUPERSONIC BEAM UPSTREAM END CONDITION, =0,1, FOR PARABOLA
C SSDLE = SS FLOW BELOW AND AFT OF LE PT, T OR F
C AGFACT= CENTRAL POINT INFLUENCE COEFFICIENT FACTOR
C BRL X = B-RELAXATION FACTOR
C CURKL X= CURVATURE RELAXATION FACTOR
C RHOC = ACCFLERATIUN FACTOR UN CURVATURE ITERATION AT
C SUBSONIC POINTS
C RHOCSS= ACCELERATION FACTOR ON CURVATURE AT SUPERSONIC POINTS

COMMON /IXORIG/ LHO,LHE, LBDU,LBDEy LTOLLTE, LWO,LWE, LFO,LFE,

% ~LO,LESTA, LDUM(8),

% MO,NM, NJJNFCOLS, MAXNJsMAXOL ¢ MAXNMyMAXLE,

% LEOyLEE, LRO,LRE,LRD

DIMENSION LIMITS(24)

EQUIVALENCE
COMMON /sLTAB /
INTEGER SLCHN
COMMON /BENDIN/
COMMON /CB /
COMMON /CBITS /
COMMON /CCRX /

DIMENS ION

EQUIVALENCE
COMMON /CHDATA/
COMMON /CEND 7/

(LIMITS,LHO)
W(l28),X2(128),SLCHN(128)

NBCIN(2) 4ACF(2)

B(300)

BITSBLANK
CRXSLeCRXOLyCRXSS9yCRXECRXCCRMACH
CRX(6)

(CRX,CRXSL)

TABLES(2046)

THBLEND(2)

COMMON
COMMON
COMMON
1
INTEGE
COMMON

/CITADIN/
/CINNER/
/C1SROT/

R
/CLINES/

RHOBAS yRHDAMP , | ADM
INRCTRyROUMNINNER{L16) ,CNVF(16)
FARFLD(2),FREE(2)yPRES(2)+RFF¢NZP,
IP(10),PPS(lU)y ALl,A2,ADUMI(6)
FARFLDoFREEPRES
LINES,OMITFKPTITLE(6)



OO0

Ces

CUMMUN
CIIMMON
COMMON

/CLWOSV/ LWOSV
/CM / JMSL300)
/CMAX1T/ MAXIT,MAJCTR,GREFIN,EDUM

LOGICAL GREFIN

COMMON
COMMON
COMMON

/ CNORM / RHL RM, AHL y ARM
/CNTRL / K5(1),STA(6),INSERT
/CPRINT/ PRTES2+PRTByPRTA,PREFIN)PREFN2,SSONIC,PDUM(20)

COMMON /CPRPRN/ PRPRN
INTEGER PRPRN .
COMMON /CPTMOV/ VELPOT,ICOB,NODENS,FBASTG
LOGICAL VELPOT
COMMON /CR / RF{300)
COMMON /CREFIN/ SLSySG2l+VMGLl ,VMG24y NGRyNGZ,SGR(10)},GR(10),
1 SGZ(10).,G2(10)
COMMON /CS1 / S1(300)
COMMON /CS2 / $2(300) :
COMMON /CTAPDS/ RESTRTLENDBDT,STCFIL KOSV
LOGICAL RESTRTJENDBDT,STCFIL
COMMON /CTHICK/Z NTHKX,NTHKY,, THKX(20) THKY(20),THIK2D(78)
COMMDN /CTOLRL/ TOLRLyMAXSWP CLEN,DS2MX,TOLES2+NSWP,
1 DS1DMP4DSIMXA,DS1MXBDSIRMS+ES2MX
* s DSIRMOSGIMIN,TOLINR
COMMON /CVM / VMF(300) ‘ :
COMMON /C2 / 2ZF(300)
COMMON /SPACER/ MAXLH MAXLT,MAXLF,MAXLW

COMMON

/TROUBL/ ERR,ERRMAJ, INERR,PRERR

LOGICAL ERRsERRMA Jy INERR s PRERR

COMMON

/TAPES / NTAPUO,NTAPN

LOGICAL FIRST

DATA KA/1HA/, KBDY/3HBDY/¢ KCHN/3HCHN/, KSTA/3HSTA/
DATA FIRST/.TRUE./

ENDCRD= T IF END OF CARD INPUI
ENDBOT= T IF END OF BOUNDARY DATA ON TAPE
STCFIL= T IF A STC-SUBFILE EXISTS ON TAPE=ORGF.

NAMEL1ST /A/ 1DENT, AXly, RGyGAM, MACHO,PSO,TSO, PTO,TTO, PRPRN,

OTD> # 8 #$ 000N WN -

INITIAL

INRCTR, TTE»CHOTST, MAXIT sMAJC TR {NINNER o VELPOT o 1 COB» NODENS 5 RN,
VMG ,VMG2s NGRyNGZs SGR,GR, SGZ+GZs SLS,SG21,
NBCINJACF, SSFML,SSEF,SSEANG+SSOF sSSFENDsSSFND1,
SSDLEs A4FACTs BRLX, CURRLXs, TSIC, RHOC, RHOCSS.,
FARFLDsFREE s PRES sRFF yNZPoZPyPPSy ALy A2 o ADUM,
LIMITS, TABLESs ByJMSeSL+S2+ZF RF o VMFy WeX24SLCHN,
TOLRL yMAXSWP s TOLES2+ TOLINR,SGIMIN,DS1DMP,DS1RMO,
CRXSL »CRXOL s CRXSSsCRXE » CRXC s CRX s

PRTES2,PRTB»PRTA, PREFIN, PREFN2,SSONIC,PDUM,
MAXLHoMAXLT s MAXLF o MAXLW, KEYB, RDUM, CNVF,
PLOT, IPLOTy SAMEXY s XSCALE » YSCALE o
RHOBA S, RHOAMP o TADM,

NTHIKX yNTHKY » THKX  THKY o THIK2D s
LBL s MAXLBL, TOLLBL ’7

126 AND READ OVERALL (A) INPUT DATA

IF(NOT.FIRST oAND. (KS5.NE.KA +OR. ENDCRD})) GO TO 200
IF(FIRST .AND. K5.EQ.KA) GO TO 100 ’



WRITE (6,1000)

ERR = TRUE.
PROGSV= 0.
GO 10 200
100 PROGSvV= 0.
4 ENDBDT= JFALSE.
- FIRST = (FALSEt.,
LINES = 64
MAJCTR= O

RESTRT= LTRUE.
STCFIL= .FALSE.
CALL SETM(1,BITS, MACHO,8)

- C DETERMINE FIELD ARRAY SIZE
MAXLE = LOC2(TABLES,TBLEND)
MAXNM = LOC2(RF,Z2F)

- GO 10 120

c READ CARD INPUT
130 READ (5,A)
DO 135 I=1.,8
135 IFIMACHO(T ) NELBITS)Y MACHA(I ) =MACHO( 1)
DATA ACQ000/6HAQ00Q1/

- K6SVY o = AQ0000
C DEFINE THE CHARACTERISTIC LENGTH, CLEN
- CLEN = SGR

IF(NGR.LE.L) GO TO 146
DG 144 1=2.NGR
144 CLEN = CLEN+SGR{(I} -
146 IF(NGZ.LE.OQ) GO TO 149
DO 148 1=1,NG2Z

148 CLEN = CLEN4SGZ(1)
- 149 CLEN = CLEN/FLOAT(NGR¢NGZ)
C SET UP INDEX-URIGIN TABLE IF THERE IS NO STC-TAPE INPUT
_ cC ORDER OF TABLES IN BLOCK COMMON
C LH /CHDATA/
C LB /BOYTAB/
C LT /CONVTB/
= C LW /WAKETH/
C LF /CADJIWF/
C L /STATAB/
- IF(STCFIL) RETURN
RESTRT= .FALSE.
LBDO = LHO+MAXLH
_ LBDE = LBDO
C (DTHER INDEX LIMITS ARE SET IN SUBROUTINE BLDTVBS)
RETURN
- c READ INPUT FILE

120 TF(.NUT.FILIN) GO TO 130
REWIND NTAPO ' '
- READ (NTAPO) STCFILS(LIMITS(I),1=1y24)
LWOSV = LwWO
IF{STCFIL) GO TO 125
ENDBDT= .TRUE.




WRITE (641120)
6O T 130

125 READ (NTAPQ) ((IDENT(I)y1=196)9AX]¢sRGyGAMsMACHO,PSO,TSO,PTO,TTO,
1 PRPRNyTYE,CHOTSTMAXIT,MAJCTR, (NINNER(I),121,16), VELPOT,ICOSB,
2 NODENSyRNyNGR¢NGZy(SGR(1)y1=1440),VMGL,VMG2s INRCTR, SLS,45G21,
3 NBCIN(L1),NBCIN(Z2),ACFUL1)pACFl2)y SSFML,SSEF,SSEANG,SSDF ,SSFEND,
4 SSFND1l1¢SSDLE,AGFACTBRLXyCURRLXyTSIC,(FARFLD(I)yI=1,81),

* RHOCyRHOCSS,RHL 4RM,

5 (2P(1)s1=1428)y (TABLES(I)oI=1,LESTA), (B(I)sI=14NM), (JIMS(I),
6 I=L4NM)y (SL(I)I=14NM)y (S2(1)43I1=2LyNM) o (ZF(I)oI=1eNM), (RFI(I},
T I=14NM)y (VMF(1)eI=1yNM)y (W(I)eI=1yNJ)y (X2(1)eI=1,4NJ},

8 (SLCHN(I)yI=1sNJ),TOLRL,MAXSWP,TOLES2,TOLINR,SGIMIN,DS1DMP,

A DSIRMO,(CRX(I),I=1,6), RHOBAS yRHOAMP, JADM NTHK X ¢ NTHKY ,

B (THKX(I)s]=1,118) )

C CHECK TO SEE IF STC-A INPUT DATA EXCEEDED DIMENSIONS
IF(NM.GT.LOC2(RF47F) .OR. LESTA.GT.LOC2(TABLES,TBLEND)) ERR=.TRUE.
60 TO 130 '
C READ BOUNDARY DATA

200 CALL RBD
IF(ENDCRD) GO TO 700
IF(KS,EQ.KBDY) RETURN

C READ CHANNEL DATA
300 IF(K5.NE.KCHN) GO TO 400 .
c IF RESTRTy UNPACK TABLES TO MAKE ROOM FOR NEW CHDATA AND CONVTB.

IF(.NOY.RESTRT .OR. LBDO.GT.(LHE+l)) GO TO 350

MOVELl = LOC2(TABLES,yS1)—-LESTA
MOVE2 = MOVEl/2
LWTO = LWO+MOVEL
LBTO = LBDO+MOVE2
- CALL MOVE(Z2y TABLES(LWO),TABLES(LWTO),LWO-LESTA-1,1,
1 TABLES(LADOU),TABLES(LBTO)LBDO-LTE=~1,41)
LBDO = LBDO+MOVER
LTE = LTE+MQVE 2
LBDOE = LBDF+MOVE2
LTO = LTO+MOVL 2
LWO = LWO+MOVL1
350 CALL RCOD
RETURN

400 WRITE (6+1690)
ERRMAJ= .TRUE.

RETURN
C CONSTRUCT LETEPT, ORTCHN, CONVTB, SLTAB, STATAB AND THE FIELD TABLE
700 IF(ERRMAJ .OR. LBDE.EQ.LBDO) ERR=.TRUE.
900 RETURN :

1000 FORMAT(/1X73HERROR-~ THE K5=A [NPUT DATA DOES NOT IMMEDIATELY FOLL
*W THE PROGM=STC CARD) ‘

1120 FORMAT(//1X43H*%x%¥ NO STC DATA FOUND ON THE INPUT TAPE.//)

1690 FORMAT(//1X44H®* PLEASE CHECK THE INPUT VALUE OF K5 (K5=A6,18H).
* [T MUST BE ONE/6X3THOF THE FOLLOWING- A, BDY, CHN, STA.//)

%0



«DECK RELOXY

SUBROUTINE RELOXY(Ils]2y NPTS, I[M1,IM2)

*RELOXY RELOCATE XysYoANG+ANGDyCURV S ,FQK : -RELOXY-
C INPUT- :
C Ily12 = INDEX RANGE OF SEGMENT DATA IN XA,YA-ARRAYS
C NPTS = NO OF PTS REQD FOR SEGMENT DEFINITION IN X,Y-ARRAYS
C Iml = INDEX OF FIRST POINT OF THE SEGMENT IN X,Y-ARRAYS
C IM2 = INDEX OF LAST POINT OF THE SEGMENT IN X,Y-ARRAYS
C NIM = LENGTH DOF X,Y-ARRAYS
C N = SEGMENT JINDEX
C QUTPUT -
C IM2 = INDEX OF LAST POINT IN RELOCATED X,Y-ARRAYS
C RELOCATED XyYyee—ARRAYS
C ADJUSTED IMA,IMB INDEX LIMIT VALUES
COMMON /CSEGME/ T1A(10),IB(10)+IMA(10),IMB(L1O),JTYPEI(L1O),
1 NyNSEG,y NIyNIM
COMMON /CDS2 7/ X{100),v(100),ANG{100)+ANGD(100) 4CURV (100},
1 S(100),FQK{100),DEV(100),CURVB(100)
COMMON /TROUBL/ ERR,ERRMAJ,INERR,PRERR
LOGICAL ERR, ERRMAJ, INERR, PRERR
NADD = NPTS - (12-11+1)
IF = [M2+1
IT = JF+NADD
NMOVE = NIM-[M2
IF(NADD.GE.O) NMOVE=-NMOVE
NIM = NIM+NADD
IF(NIM.LE.100) GO TO 30
ERR = ,TRUE.
WRITE (6,1030)
RETURN

1030 FORMAT(/1X6THSORRY - THE NO. UF OUTPUT PTS. EXCEEDS THE ALLOCATED
*STORAGE (2001).)
306 IF(NMOVE*NADD.EQ.0O) GO TO 50
CALL MOVE(3, XUIF)X(IT) ,NMOVE,l,

1 YOIF) 4 Y(IT)yNMOVEsL,

2 , ANG(IF)+ANG(IT) NMOVE,1)

CALL MOVE(3, ANGD(IF),ANGD(IT)+NMOVEsLl,

4 CURVIIF)yCURVIIT)yNMOVE 41,

5 SUIF)»SUIT)yNMOVEs 1)

CALL MOVE(3, FQK(IF),FQK(IT),NMOVE,l,

7 DEV(IF),DEV(IT),NMOVE,l,

8 CURVB(IF),CURVB(IT)yNMOVE,1)
50 IM? = [IM1 + NPTS-1

IF(IM2.LT.IM1) GO TO 70

D0 60 1=1M1,1M2 \
DEV(I)= 0.

CURVBI(1)=0.

60 FQKI{I)= 0.

70 IMB(N)= IM2
NP1 = N+1
IFI(NPL1.GT.NSEG) GO TO 900
DD 80 NN=NPl,NSEG
IMA(NN)=IMA(NN)+NADD

BO IMB{NN)=IMB(NN)<+NADD



*0DECK SERSI

SUBROUTINE SERSL{XLlyYle X24YZ2, A)

*SERS1- NACA SERIJES-1 COWL CONTOUR —-SERS1-

C
C
c
C

[aN e

c

70 11

INPUT-
Xl.Y1
X2,Y2
A

COORDINATES AT HIGHLITE
COORDINATES ON COWL SURFACE
X/X LIMIT POINT

QUTPUT -
CALC VALUES OF X,Y,ANG,ANGD,CURV, S

COMMON /CBEND / NBC(2),ANGE(2)yCURVE(2),FEND(2)
COMMON /CPI / Pl,TWOPI,PIQ2yPIQ4,TODEG,TORAD
COMMON /CSEGME/ 1A(10)+18B(10),IMA(10)IMB(10),JTYPE(10),
1 NyNSEGs NI,NIM
COMMON /CDS2 / x(100),¥(100),ANG(100)4yANGD(100)4CURV(100),
1 S(100)+FOK(100) ,DEV(100),CURVB(100)
DIMENS ION ANGBR (100)
EQUIVALENCE (ANGB,CURVB)

DIMENSION XS1(40),YS1(40)4TS1(40)

DATA xS1/

%0.9.000106y .0003062,.0006461,.0012998,,0020031,4.0039664, .006002,
*0008' 001' .015’ .02'.025'003'.035'.0"'
t00"5’ 005' 006' 007' 008'009' 019012'

‘0110'.161018' -20'022' 025003'035'
*-4’ 045’ 05' 06' 07008'.9'100,

DATA YS1/

%0.9.0112,,019,.0275,.0388,.047969,.066707,.08117,
%,093]118¢9.103869¢1272719014T4589.165786¢4182977+¢1993044.214829,
%,229594+.243677y.270135,4.294784.318041,4.340196,.361381,.40087,
¥.43654,.468883,.498788+.5269599.5537149.591484,.648994,.700757,
5,767466,.789479,.827209,.89087,.939554,49737169.993649,1./

DATA TS1/

¥0.9152.52592430.79679+,21.04343,14.69820,

11716719 7.996274+6.39716445.618328,5.133687,
*4.308968,3.821510,3.533277,3.342515,3.183152,
%¥3,029897,2.884790,2.755270,2.545330,2.388930,
¥2,268497,2.165982,2.06809391.87512741.697514+
*1.4552614,1.446208,1.368108,1.303797,1.217213,
*#1,090491,.981545, .8851024.797345,.715438,
*¥,560407+.412448,4.2690174.13063,40./

DETERMINE CUT-OFF POINT, NPTS
IF(.05.LE.A .AND, A,LE.l.) GO TO 50
WRITE (6,1050) A

CALL ERROR1 , %/}

50 DO 60 K=17,40

IF(XS1(K).GT.A) GO TU 70

60 NPTS = K

RELOCATE ARRAYS
1A(N)
IB(N)
IMA(N)
IMB(N)

12
IM1
IM2



CALL RELOXY(I1,12, NPTS, IM]1,IM2)

XR = X2-X1

YR = Y2-Yl

AR = YR/XR

K =1

DO 120 I=IM1,1IM2
XtIy = XL+XR#*XS1(K)
Y{I) = Yl+4YR*YS]1(K)

IF(I.EQ.IM1) GO TO 115
ANG{I)= ATAN{AR*TS1(K))
GO YO 118

115 ANG(1)=P1Q2

118 ANGD(I)=ANG(1)*TODEG

120 K o™ K+l

NBC(1)= 1

NBC(2)= 1

ANGE( 1) =ANGD( IM1)

ANGE( 2)=ANGD( IM2)

ANGB( IM1)=ANG(IM1)

CALL BFACES(X+sY»ANGB,CURV,FQK,S, IMl,IM2)

CALL FHEADI(S51)

WRITE (6,1150) X1,Y1sX29Y29A

K =1 :

DO 160 I=IM1,1IM2

ANGB( I)=ANGB{ 1 )*TODEG.

WRITE (641160)

* XSL(K)oYSL(K)oX(I)yY(I),ANGD(I)sANGBII)CURVIT) S(I)
160 K s K¢l

CALL MOVE(1,CURV(IM]1),CURVB(IML1),K~-1,1)

RETURN

1050 FODRMAT(/1XTOM®**% [INPUT tRROR, PARAMETER A DOES NOT SATISFY .05-A-
*1.0 CRITERIA, A=F6.3,)

1150 FORMAT(/22X,30H* NACA SERIES~1 COWL CONTOUR »//4X16HINPUT DATA, X
*12F9,5,3X3HY1=F9,.5,/17X3HX2=F9.593X3HY2=F9,5¢3X2HA=F6.3,///4X16HCO

*ORDINATE DATA-//71Xy29H-=-=~ BEAM CALCULATED =-==-/10X3HX/XTXs3H
*Y/Y14Xy lHZ14X 4 LHRIX, 35HANGD ANGB CURYV S)

1160 FORMATITIX s FB.69F10.59F16.5¢F15.5,F11e39F12.3,F11.6,F10.5,)
END



*DECK SMOINP

SUBROUT INE SMOINP

*SMOINP INPUT/0UTPUT AND SPECIAL CONTOUR ROUTINE ~SMOINP-
COMMON PROGM(8) y PROGSVFILIN,FILOT,REFS(5)
- LOGICAL FILIN,FILOT

COMMON /ADAMOL1/ NAME(6),ADDRES(6)yTITLE(6) s IDENT(6)
COMMON /CALCPT/ DX,XMOD

COMMON /CBITS / BITS,BLANK

COMMON /CELLPT/ DZETA

COMMON /CLINES/ LINES,OMITFK,PTITLE(6)

LOGICAL OMITFK

COMMON /CNTRL 7/ KS(11),STA(2),INCLUD(2) ,DELETE(2),INSERT,CARRY
LOGICAL - CARRY
EQUIVALENCE (BDY,STA)

COMMON /CPI / Pl,TWOPIP1Q2,+P1Q4,TODEG TORAD
COMMON /CSEGME/ 1A(10),1IB(10),IMA(10),IMB(10),JTYPE(L10}),
1 NeNSEGe NII,NIM
EQUIVALENCE (NIJNII)
COMMON /CSMOOA/ DEVAL(20), FENDA(20),ANGA(20),CURVA(20),s NARB
COMMON /CSMOOB/ XA(100),YA(100),DEVI(100)

< e DIMENSION ZA(100),RA(100) T

EQUIVALENCE (ZAsXA)y (RAyYA)

COMMON /CDS2 / X(100),Y(100),ANG(100),ANGD(100) CURV (100},

1 S(100),FQK(100) +DEV(100),CURVB(100)
DIMENSION DUML100)
EQUIVALENCE (DUM,CURVS)
DIMENSION 7(100),4R(100)
EQUIVALENCE (ZaX)y(RyY)

COMMON /TROUBL/ ERR,ERRMAJ,INERR,PRERR
LOGICAL ERRyERRMAJ, INERRyPRERRy ERRCAS
EQUIVALENCE (ERRCAS, INERR)

LOGICAL UPPER

DIMENSION CNAMES(4)

DATA CNAMES/990.4992,9993.9991./

C*** DEFINE THt NUMBER OF SEGMENTS AND THE INDEX LIMITS

o NeNala

45

50
55
60
65

70
75

NSEG = NUMBER 0Of SEGMENTS

N = SEGMENT INDEX

IACN), IB(N)=LIMITS OF SEGMENI IN THE XA,YA LISTS
TYPE(N)}=TYPE OF SEGMENT

N 1

I 1

TJUNCT= 1

GO T 55

IF(XA(I).EQ.XA(I-1) LAND. YA(I).EQ.YA(I-1)) GO TO 70
IFCI-NI) 60,1554155

DO 65 J=1ly4 é
IFIXA(]).EQ.CNAMES(J)) GO TO 75 C%;
IF(I.EC.IJUNCT) GO TO 70

I = [+1

GO TO 50

CONTOUR JUNCTURE
J =1
JTYPE(N)=J
IA(N) =1



N = N+l
GO TO (1104120,130,140)44

C ARBITRARY CURVE
110 IB(N-1)=0
1 = [+l
GO TO 50
c ELLIPSE

120 IB(N-1)=1+3
[F(LI42.EQ.NT) JUR, (XA(]142)tQ.XA(I+3) AND. YA(I+2).EQ.YA(I+3)))
+IB(N-1)=1+2
GO TO 150

C SPIRAL
130 IB(N-1)=]+3
GO TO 150

C SERIES 1
140 IB(N-1)=1+2
150 1 = 18IN-1)+1
' IJUNCT= 1
GO TO 55

c END OF INPUT DATA, FILL ZERO IB(N)
155 NSEG = N-1
IBIN-1)=NI"
DO 160 N=]1,NSEG
160 IFLIBIN).EQ.O) IBINI=1AIN+]L)-1
RETURN '

Cxx* FIT THE SPECIAL CUNTOURS
ENTRY CONTRS
DO 195 N=1,NSEG
IMA(N)= 1A(N)
195 IMB(N)= IBI(N)

NIM = IBINSEG)
N =1
200 J = JTYPE(N)

IF(J.LE.1) GO TO 790
OMITFK= ,TRUE.

CALL FHEADI(6)

WRITE (641202) N,BDY

I 2 TA(N)
12 = IB(N)
M = [MA(N)
M2 = JMB(N)
X1 = XA(I+1)
Yl = YA(]+]1)
IFIN.LE.1) GO TO 206
X1 = X{IM-1)
Y1 = Y{IM-1)

206 X2 = XA(I+42)
Y2 = YA(1+42)
IFIN.EQ.NSEG +OR. JTYPEIN+12.NE.1) GO TU 220
X2 = Xt{IM2+1)

Y2 = Y(IM2+1)
220 IF({IM.LE.1) GO TD 222 C%{



ANG1l = ANGD(IM-1) :
22 IF((I12-1).EQe3 AND. (XA(I43).NE.BITS.AND.XA(I43).NE.999.))

* ANGL=XA(1+3)

IF(IM2.GE.NIM) GO TO 224

ANGZ = ANGO(IM2+]1) :

224 TFU(12-1).EQs3 AND, (YA(I43).NE.BITS .AND., YA(I+3).NE.999.))

b ANG2=YA(]+3)

IF(J-3) 250,300,400

C FIT THE FELLIPSE
250 CALL ELLIP(X1yY1l4ANGLl, X2,Y29yANG2, YA(1l))
IF({ERR)} GD TO 790
DZETA = S.*TORAD
CALL ELLIPTY
GO TU 790

c FIT THE HYPERBOLIC SPIRAL
300 IF(YA(I).EQ.2.) GO TO 320
CALL HYPERL(X1sY1l,ANGLl, X29yY2,ANG2)
GO 10 350 : »
320 CURV1 = YA(1+3) .
CALL HYPER2{X1,Y1,ANGLl,CURV], X2,Y2)
350 IF(ERR) GO TO 790
CALL HYPTS
GO TO 790

C SERIES 1 COWL LIP.
400 CALL SERSLUX1,Y1l, X2yY2s YA(I))

c INDEX TO THE NEXYT SEGMENT
790 IFU{ERR) ERRCAS=.TRUE,
ERR = JFALSE.
N = N+l
IFIN.LELNSEG) GO TO 200

C IF ERR HAS BEEN ENCOUNTERED, DO NOT WRITE OUTPUT FILE
IF(.NOT.ERRCAS) GO TO 800
ERRMAJ= ,TRUt .
ERRCAS= .FALSE.

RETURN
C MAKE THE CURVALINEAR DISTANCE CONTINUOUS
8920 DS = 0.

DO 805 I=2,NIM
IF(S(1).EQ.OQ.) D5=S(1-1)
895 S(1)y = S(I)+DS

C#%% WRITE TOTAL COMPUTED DATA FOR THE BOUNDARY C%s/]
OMITFK= .TRUE.
CALL FHEAD(NIM+4)
WRITE (6,1800) (1,SCI)oX(E)yY{1)oANGD(T)CURVBII) FQK(I)yI=14NIM)
1800 FORMAT(/21X24HCONSOLIDATED OUTPUT DATA//4&X59HI ) Xel
* YsR ANGD CURYV FQK/4O0OXTHDEGREES/ (2Xs13,0PF10.5
¥y 2F11¢5¢F9¢3,F10.6,F10.59)y)

RETURN



1040 FORMAT(/L1X59H*** ERROR -~ NUMBER OF INPUT POINTS (XAvYA) IS LESS T
*HAN 2.)

1042 FORMAT(/1X34HINPUT TAPE RETRIEVAL INFORMATION -/IZX?HFOUND =L3,)
1202 FORMAT(/8H SECMENT,I13,9H OF BDY=yA6/26H =~ccccrcmmccncccccccc e
%) :

END



*DECK SMOTH

SUBROUT INE SMOTH

*SMCOTH MAIN PROGRAM FOR SMOOTH

c READ INPUT, DETERMINE NUMBER AND TYPE OF SEGMENTS
CALL SMOINP

C SMOOTH ARBITRARY SEGMENTS
CALL SMOXEQ

c CALC SPECIAL-CONTOUR SEGMENTS, WRITE OUTPUY

CALL CONTRS

RETURN
END

-SMOOTH-

B



*DECK SMOEXQ
SUBROUTINE SMOXEQ

*SMOXEQ

1

1

COMMON /CBITS /
COMMON /CBEND /
COMMON /CNTRL /
EQUIVALENCE

COMMON /CSEGME/

EQUIVALENCE
COMMON /CSMOOA/
COMMON /CSM0OO0B/
COMMON /CDS2 /

COMMON /CLINES/

ARBITRARY SEQMENT SMOOTHING -SMOXEQ-

BITS,BLANK

NBC(2)+ANGE(2),CURVE(2),FENDI(2)

KSU{L1)sSTA(2) o INCLUD(2) 4DELETE(2) ¢ INSERT,CARRY

(BNY,STA)

lA(lO)olB(lO)olMA(lO)olMH(lO)oJTYPEllO)o
NoNSEGy NII,NIM

(NIoNIID)

DEVA(20), FENDA(20),ANGA(20),CURVA(20), NARB

XA(100),YA(100)DEVI(100)

X{100),Y(100)+ANG(100) yANGD(100) 4CURV(100),

S(100),FQK(100) 4DEV(100),CURYVB(100)

LINES,OMITFK.PTITLE(6)

LOGICAL OMITFK
COMMON /TROUBL/ ERR,ERRMAJyINERRyPRERR
LOGICAL ERRy ERRMA Jy INERR, PRERR
LOGICAL ERRCAS
EQUIVALENCE (ERRCASy INERR)
LOGICAL DONE
C*%x%x SMOOTH ARBITRARY CURVES
NSWEEP= 1
170 DONE = .TRUE.
ANGREF= O,
N = 1
NARB = 1
175 IF(JTYPE(N)-1) 189,176,190
176 1 = JA(N)
12 = IB(N)
c END CONDITIONS
DEVI(1)=0.
DFVI(12)=0.
HEND(L) =0,
FEND(2)=0.
NBC(1)= O
NBC(2)= O
L =0
180 LL = NARB+20*L
IF(FENDA(LL).EQ.BITS) GO TO 181
NBC(1)= L
FEND(1)=FENDA(LL)
181 IF(FENDA(LL+1).EQ.BITS) GO TO 182
NBC(2)= L
FEND(2)=FENDA(LL+1)
182 L = L¢l
IF(L.LE.2) GO TO 180 . -
c CHECK FOR UNDEFINED END CONDITIONS
o END-1
IF(FEND(1).NE.999.) GO TO 184
IFIN.EQ.1) GO TO 187
IF(JTYPE(N-1).GE.O) GO TO 187
IF(NBC{1).EQ.1) FEND{1)=ANGD(I-1)
IFINBC(1).EQ.2) FEND(1)=CURVI(I-1)
c END-2
184 IF(FEND(2).NE.999,) GO TO 186

q@



IFIN.GELNSEG)Y GO TO 200
IF(JTYPE(N+]1).GE.O)Y GO TO 187
IF(NBC(2).EQ.1l) FENDI2)=ANGD(]I2+1)
[F(IBCI2)EQ.2) FEND(2)=CURVI(]2+1])

136 1F(CEVA(NARB) .NE.BITS) DEVI(I)=DEVA(NARB)-
IFICEVAINARB+]1).NELRITS) DEVI(I2)=DEVA(NARB+])
CMITFK= TRUE,

CALL FHEAD(LT7+412-1)
WRITE (0,1186) N,BDY

sty = 0.
ANG(1)= ANGREF
CALL SMOU
JTYPE(N)==1
12 = IB(N)
ANGREF=ANG( 12)
GO 1O 188
187 DONE = .FALSEt.
188 IF(ERR) ERRCAS=.IRUE.
ERR = LFALSE,
189 NARB = NARB+¢/
170 N = N+l

[IFINJ.LELNSEG) GO 10 175

RETURN TO 170 TG LOOP THROUGH SEGMENTS AGAIN
TO PJICK UP THOSE WHICH HAD UNDEFINED END CONDITIONS
IF(DONE) RETURN .
NSWEEP= NSWEEP+1
IF{NSWEEP.LE.10) GO TO 170
200 WRITE (6,41200)
ERRCAS=,TRUE.

RETURN

1186 FORMAT(/8H SEGMENT,13,9H OF BDY=4A6/26H ==—=—ec—reccrcecccreneccc=-
%)

1200 FORMAT(1X50H*%% ANGA,CURVA = 999 END OPTION USED INCORRECTLY)
END '

A\



*DECK SMOO

SUBROUTINE SMQOO

*S5M00-- ANGLE, CURVATURE AND ARC LENGTH . -SMO0-

NA

NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

OO0 O0OOO00O OO0 OO0 (aNalNel

OF A SMOOTH CURVE PASSING CLASE TQ GIVEN POINTS
THE SMOOTHING OPTION HAS NOT BEEN INCLUDED. INSTEAD, A
CURVE IS FITTED TO THE GIVEN X,Y POINTS.

INPUT~

MEANS NOT AVAILABLE IN THIS VERSION

1A, 1B = RANGFE OF INDEX IN LISTS XA,YA,DEVI+DEV¢X,Y¢ANG, CURVcE-S
XA = LIST OF INPUT X

YA = LIST OF INPUT Y

DEVI = LIST OF POINT MUVEMENT PARAMETERS

TORQLl = TORSIONAL SPRING COMPLIANCE - FIRST END

TORQN .= TORSIONAL SPRING COMPLIANCE - SECOND END

NBC(L)= BOUNDARY CONDITION INDICATOR FOR FIRST{(L=1) AND SECOND(L=2
= 0y 1y OR 2

ANGE(L )= ANGLE IN DEGREES, IF NBCI(L)=]

CURVEIL)=CURVATURE,IF NBC(L)=2

FEND(L)=RATIO OF SHEAR FORCE, END/NEXT TO END INTERVAL, IF NBC(L

NOTES-
THE UNITS OF XA,YA,DEVI,TORQL AND TORQN MUST BE THE SAME,
FOR EXAMPE, INCHES. DEVI IS PROPORTIONAL TO THE CUBE ROOT OF
THE SPRING COMPLIANCES. TORWQS ARE DIRECTLYPROPORTIONALTOTHE
END TORSIONAL SPRING COMPLIANCES. LARGER VALUES OF DEVI YEILD
LOWER APPLIED FORCES (AND GRLATER DEVIATIONS), LARGER VALUES OF
TORQ YIELD LOWER APPLIED END MOMENTS.

OUTPUT BASED ON ADJUSTED POINTS-

DEV=V = DEVIATION FROM THE INPUT POINTS IN THE NORMAL DIRECTION,IN
XyY = ADJUSTED COORDINATES

ANG = ANGLE IN RADIANS

ANGD = ANGLE IN DEGREES

CURV = CURVATURE,s 1/IN

FQEIl = APPLIED FURCES, DELTA Y==~, 1/1IN2

S = LENGTH ALONG THE CURVE, IN

ED = ENERGY OF EQUIVALENT SPRINGS UNDER DEFLECTION DEV, 1/IN
ET = SPRING ENERGIESs 1/IN

RMSDEV= ROOT MEAN SQUARE DEVIATION OF POINTS WITH DEVI.NE.O
RMSF = ROOYT MEAN SQUARE VALUE OF F/EIl. 1/IN2

RMSF1 = ROOT MEAN SQUARE VALUE OF F/El FOR UNADJUSTED BEAM

COMMON /CCURV / NN4sIDIM,G(2)
COMMON /CB / AL2)

DIMENSION vi2)

EQUIVALENCE (U,G)
DIMENSION VI100),W (100}

EQUIVALENCE (WyV)

COMMON /CBEND / NBC(&).ANGE!Z)oCURVE(Z!vFENDlZ)
EQUIVALENCE (NBC1,NBC )y (NBC2,NBC(2})

COMMON /CCUBE / NBCS(2)SAVS(4),FENDS(2)

COMMON /CSEGME/ I11A(10),11I8(10),IMA(10)+IMB(10),JTYPE(LOD),
1 NoNSEGoNI NIM

COMMON /CSMO0B/ XA(100),YA(L100},0EVI(100) _
COMMON /CDS2 / X(100),Y(100),ANG(100)+ANGD(100),CURV(100),
| S(100),FQK(120) ,DEV(100),CURVB(100)

DIMENSION E(100)
47



—

EQUIVALENCE (E«FQK)
COMMON /CSMO0D/ SGAMMA,SZETAL,SZETAN
COMMON /ERASE / H(8,100)

DIMENSION CHD(8499)y G1(100),GN(100), INTER1(100)
EQUIVALENCE (CHOyH(Bo1))y (INTER1¢GLloH(Ll,1))y (GNeH(1l,14))
CCMMON /CSMO0E/ GAMMAL{100)

COMMON /TRQOUBL/ ERRLERRMAJsINERR,PRERR

LOGICAL ERRHyERRMAJy INERRy PRERR

DIMENSION ENDPAR(3)
DATA ENDPAR/SHFENDA,4HANGA,SHCURVA/

C WRITE OUT END CONDITIONS

ANGE( 1 )=FEND(1)

ANGE(2)=FENDI(2)

CURVF{1)=FEND(])

CURVE(2)1=FEND(2)

WRITE (6,1020) ENDPAR(NBC1+1),FEND(1)y ENDPAR(NBC2+1)FEND(2)

1020 FORMAT(10X,47H* A CURVE HAS BEEN FITTED TO GIVEN XsY POINTS =*//

1 6X,18HEND CONDITIONS = 4 AS5,4H(1)=4F9.5, 10XsA5,4H(2)=,F9.5)
*H(2)=F9.5,)

1A = 11A(N)
IB = [1B(N)
NPTS = 1B-1A+l
I1AB = NPTS
c CALC FORCES, F/EI, APPLIED TO THE BEAM WHICH PASSES THROUGH POINTS

CALL BFACES(XA,YAZJANG,CURVB,E+Sy1A,IB)
CALL MOVE(2,XA(TJA)X(1A),]ABs1y YA(IA),Y(1A),1AB,1)
I = [A

K = 1
405 ANGD( 1 )=ANG(1)%57,29578
415 K = Kel

I = [+]

IFINPTS-K) 430,405,405
C SMOOTHING LOGIC HAS HBEEN REMOVED
430 WRITE (6,1100)
WRITE (6,1110) (XACI) o YALL)4DEVI(I)DEVII)oX(I)yY(I)osANGD(I),

1 CURVBII),FQKIT)sSUI)yI=1A,1B)
1100 FORMAT(72X,10X,15HAPPLIED ARC/6X1THINPUT COORDINATES17X¢20HADJ
*USTED COORDINATES22X,1THFORCES LENGTH/TX89HXA,ZA YA,RA
* DEVI DEV Xyl YsR ANGD CURY FQK
* S/33X,3714%1000 DEGREES)
1110 FORMAT(2X42F11.54F7.2y3PF7.2,0P2FLl1e5+F9.3¢F10.692F10:5,)
RETURN

END
OVERLAY(STC,y142) Q/B



$DECK BUILDT
PROGRAM BUILDT
COMMON /CMAXIT/ MAXIT,MAJCTR,GREFIN,EDUM
LOGICAL GREFIN = R
COMMON /CPRINT/ PRTES2,PRTB,PRTA,PREFIN,PREFN2,SSONIC,PDUM(20)
COMMON /TROUBL/ ERRyERRMAJ, INERR,PRERR |
LOGICAL  ERR,ERRMAJ, INERR,PRERR
COMMON /SELECT/ LENTRY |

GO TO (5,10,15) » LENTRY
5 CALL BLDTAB
GO TO 20
10 CALL BPSORT
MAJCTR= O
C INSERT SPECIAL BOUNDARY TYPES IN THE STATION TABLE
15 CALL ISBOT
IF(ERR) CALL ERRORI
IF(PDUM(10) .NE.O.) CALL EDUMP
20 RETURN
END



*DECK BLDTAB

SUBROUTINE BLDTAB

*BLOTAB COALLATE BDY-TABLE, BUILD LE-TE PT TABLE -BLDOTAB-

C
C
C

[aNaNeal

(aNeEaNaloNgsNaXaNakel

OO0

INPUT -
BOUNDARY TABLE, /BOYIAB/
CHANNEL INPUT DATE, /CHDATA/

ouTPUT -
CONCENSED BOUNDARY TABLL, /BDYTAB/
ORDERED ENGE POINTS, /LETHPT/

COMMON /ALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIA,RGA,GAMA,
1 MACHC ¢yPSC+TSCyPTCoTTCy AXIC,RGCyGAMC,
2 OAXIT4SCALEA,TTE,CHOTST

REAL MACHA (1) s MACHC

LOGICAL AXIAJAXIC CHOTST
BOUNDARY TABLE
INDEX~ LB=LBDU,LBDE
LANEXT= INCREMENT TO NEXT BOUNDARY
LB8z1 INCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIO
CHNAME= CHANNEL WITH WHICH THE BOUNDARY DATA IS ASSOCIATED
up T OR F FOR UPPER OR LOWER BOUNDARY
LEDEX RELATIVE INDEX OF L.E. POINT WHEN LOWER AND UPPER SURFACE

CONTOURS ARE CONNECTED
BDNAME , LBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BODUNDARY
DATA WHEN BOUNUDARIES ARE COALLATED
COMMUN /CHDATA/ BDT(L),LBNEXT(1),LBZ1(1),
CHNAME (1) oUP (1) 4LEDEX(1)

2 IRT(L),RBT(1),ANGBT(42)

LOGICAL up

INTEGER BDT,CHNAME , BONAML

DIMENSION BONAME(1),LBA(L),LBB(1)

EQUIVALENCE {BONAME,2ZBT), (LBA,RBT), (LBB,ANGBT)

COMMON /IXORIG/ LHOsLHE, LBRDU.LBDE, LTOYLTE, LWOyLWE, LFO,LFE,
* LOLLESTA, LDUM(B),
% MUyNM, NJNFCULSy MAXNJ,MAXOL 4 MAXNM,MAXLE,
* LEO,LEE, LRO,LRE,LRD

DIMENSION LIMITS(24)

EQUIVALENCE {LIMITS,LHO)
TABLE OF LEADING EDGE AND TRAILING EDGE POINTS

INDEX- LE=LEO,LEE,10

NLE,NTE=NO. NOF L.t . AND T.E. COINCIDENT PTS, RESPECTIVELY

CHL »CHU=NAME OF CHANNEL ABOVE AND BELOW PT, RESPECTIVELY

BDL y BDU=BOUNDARY NAMES ASSOCIATED WITH THE POINTS

NUSED = COUNT OF TIMES THAT PUINT USED IN CONSTRUCTION OF /ORTCHN/
COMMON /LETEPT/ Xt (l)oYE{(L1)ANGE(L)»NLE(L) yNTE(L ),
1 CHL(1),CHU(1),8DL(1)BDU(L1)NUSED(49])

INTEGER CHLyCHU,BDLBDU

COMMON /CBITS / BITS.IBLANK >
COMMON /CPI /7 P1,TWOPI PIQ2,P1Q%4,TODEG, TORAD
COMMON /ERASE / XX(L1)4YY ¢ANGG oNLoNT+CNL oCNU»BNL, BNU,NZEROD

DIMENS [ON 1XX(10)

ECUIVALENCE C1XX 0 XX)

INTEGER CNL yCNUy BNL o BNU
COMMON /TROUBL/ ERR,ERRMAJ, INERR,PRERR

LOGIGAL ERR,ERRMA Jy I NERR , PRE RR

—



INTEGER HD1, HU(.HNAHEZ.CHN.HLONER.HUPPERoUPPER
LOGICAL WALL

DATA HLUHER HUPPER/S5HLOWER y SHUPPER/

C RELOCATE BOY-TABLE DOWN AND ADJACENT YO CHDATA- TABLE
NMOVE = LBDE-LBDO+1 .
CALL MOVE(l, BDT(LBDO),BOT(LHE+]1) yNMOVE,1)
LBDO = LHE+]
LBDE = LHE+NMOVE

o DEFINE DOUBLE POINT TOLERANCE, DPTOL
DPTOL = l QE-S

C#* BOUNDARY TABLE SORT

C RELOCATE TOGETHER THE BOUNDARIES WHICH BELONG TD THE SAME WALL
LB1 = LBDO
305 LB2 = LBL+LBNEXT(LBL)
IF (LB2.GE.LBDE) GO TO 350
C COMPARE CHANNEL NAME AND UPPER(LOWER) WALL

310 IF(CHNAME(LB2) .NE.CHNAME(LB1) +OR. (UP(LB2).AND. .NOT.UP{LB1))
* .OR. (UP(LB1).AND. .NOT.UP(LB2)) ) GO TO 340
c DOES LB2 FOLLOW LBl, COMPARE THE Z.R VALUES OF THE END POINTS
L1 = LBL+LBNEXT(LB1)-9
IFCABS(ZBT(LB2)-2ZBT(L1)).LT.DPTOL .AND.
1 ABS(RBT(LB2)-RBTIL1)).LT.DPTOL) GO TO 315
c DOES LB2 PRECEED LB1
L2 = LB2+LBNEXT(LB2)-9
IF(ABS(ZBT(L2)-ZBT(LB1)).GE.DPTOL .OR,
1 ABS(RBT(L2)-RBT(LB1)).GE.DPTOL) GO TO 340

L1 = L8l

GO TO 316
315 U1 = LRAL+LBNEXTILBL)
316 NB2 = LBNEXT(LB2)

" = L 1¥NB2

te - LbetNHS

L22 = L2eNBZ

IF(LB2.,EQ.LI)GO TU 340
CALL MOVE(3, BDT(LI),BDT(LT),LI-1-LBDE,L,
1 BOT(L2) 80T (LI)sNB2s1,
2 " BDT(L22)4+BOT(L2)LBDE-L2¢1,1)
IF(LI.EQ.LB1) GO TO 305
340 LB2 = LB2+LBNEXT(LB2)
IF(LB2.LT.LBDE) GO TO 310

LBl = LBL+LBNEXT(LB]1)
GO TO 305 :
C** COALLATE THE BOUNDARIES ALONG ONE WALL INTO ONE CONTOUR
350 LBl = LBDO
355 NCOAL = 0
CHN = CHNAME(LBL)
WALL = uP(LB1)
360 LB2 = LBL+LBNEXT(LBI]) : :
IF(LB2.GE.LBDE .UR. BOT(LB2).LQ.IBLANK) GO TO 400
c IS THIS BOUNDARY CONTINUED

IF(CHNAME(LB2) «NE .CHN +OR.. (UP(LB2).AND. «NOT.WALL) .OR.
* (WALL .AND. .NOT.uP(LB2)) ) GO TO 380

&l



(g OO0

Oy

L1 LBL+LBNEXT(LBL)-9
L2 LB2+LBZ1(LB2)
IFLABRS(ZBT(L2)-2BT(L1)).,LT.DPTOL .AND.
1 ABS(RBT(LZ2)-RBTI(LL)).LT.OPTOL) GO TO 365
ERRNR~ BOUNDARY TABLE NOT CONTINUOUS '
IUP=HLOWER
IF(C uP(LBLl) ) TUP=UPPER
WRITE(6,1365) TUP,CHNAME (LB1),ZBT(L1),RBT{L]1)2BT(L2),
1 RBT(L2)
CALL ERROR1

"

MOVE THE LB1 2Z+R,ANG-DATA UP 6 SPACES IFf THERE EXISTS
AN ANGLE DISCONTINUITY, 9 SPACES IF THERE DOES NOT,

{6 SPACES IS NOW ALWAYS USED SO THAT A PRIMARY ORTHOGONAL WILL BE

GENERATED AT BOUNDARY JUNCTIONS,y 4/71)

365 LUP = 6
IF(ANGBT(L2)«EQ.ANGBT(LL)) LUP=9
LF = LHL+6+4LBZ1(LAL)
Ly = LF+LUP
NMOVE = -((LBL+LBNEXT(LBL1)) - LF)

BNAMEZ2= BDT(LB2)
LNEXT2= LBNEXT(LBZ2)
LSTART= LBZ1l(LB2)

CALL MOVE(l, BOT(LF),B8DT(LT),NMOVE,]l)

IF(NCOAL.NE.O) GO TO 370
NCOAL = 1
BONAME(LR1)=BDT(LBIL)
LBA(LBL1)=LBZ21{LB1)
LBB(LB1)=LBA(LBLl)-NMOVE-3

370 L1 = LB1+3*NCOAL
BONAML (L 1)=BNAME?2
LBA(L L)=LBNEXT(LUBL)
LBBILL)=LBA(LL) + (LNEXT2-(6+LSTART)) - 3
N NCOAL
NCOAL NCOAL +1

([T}

375 IF(N.LE.O) GO TO 377
L1 = LBl+3*(N-1)
LBA(L1)=LBAILL1)+LUP
LBB(L1)=LBB(LL)+LUP
N = N-1
GO TO 375

377 LBNEXTILBLI)I=UBNEXTILBL)I+LNEXTZ2
LBZ1(LBL1)=LBZ1(LBL)+LUP
GO TU 360

ELIMINATE GAPS
380 IFINCOAL.EQ.O) GU TO 390
LODOWN = LBZ1(LBL1l) - 3%NCOAL
IF(LDOWN.LE.O) GO TO 390

LF = LBl+6+LBZ1(LBL)
LT = LF-LDOWN
NMOVE = LBDE~LF+l

CALL MCVE(l, BDT{(LF),B8DT(LT) NMOVL,1)



385

C
-390

*
400

ctt

405

407

408

410

412

LBNEXTILBL)=UBNEXTILBL)=-LDNWN
LBZLILAL)=LHRZ1ILBLII-LDOWN

N = ]

Ll = LBL+3%(N-1)
LBA(L1)=LBA(L1)~LOOWN
LBBIL1)=LBBIL1)~LUDOWN

N = N+1
IF{(N.LE.NCOAL) GU TO 385
LBDE = LBDE-LDOWN

INDEX YO THE NEXT L8l

LBl = LBL+LBNEXT(LBL)
IF(LBl1.LT.LBDE) GO TO 355

INITIALIZE FAR FIELD INTERFACE BOUNDARY DATA IF REQ-D

CALL FFINIT

BUILD LEADING EDGE/TRAILING EDGE POINT TABLE, /LETEPT/

LEE = LEO-1 s
LB = LBDO

L1 = LB+LBZL(LB)

Lt =Ll

L2 = LB+LBNEXT(LB)-9

GO TO 410

SEARCH FOR SHARP CORNERS

LL = LL+3

IF(ABS(ZBT(LL)=ZBT(LL=3)).LT.DPTOL «AND.
ABS(RBT(LL)=RBT(LL-3)).LT.DPTOL) GO TO 408
IF(LL.LT.L2) GO TO 407
GO TO 410
SHARP CORNER
2BT(LL)=2BT(LL-3)
RBT{LL)=RBT(LL=3)

- NZERD = -1
NL =0
NT = 0
ANGG = 5% (ANGUBT(LL)+ANGBT(LL=-3))
GO TU 412
NZERO = 0
ANGG = ANGBTI(LL)
CALL SETM(1,1BLANK, CNLy4)
XX = IB8T(LL)
Yy = RBT(LL)

415

IF(uUP(LB)) GO TO 415
LOWER BOUNDARY
CNL = CHNAME(LB)

BNL = BOT(LB)
IF(LL.EQ.LL1) GO TO 420
IF(LL.EQ.L2) GO TO 425
GO TO 435

UPPER BOUNDARY

CNU CHNAME(LB)

BNU BDT(LB)

ANGG = ANGG-PI
IF(LL.EQ.LL) GO TO 425
IF(LL.EQ.L2) GO TU 420
GO TO 435

LEADING EDGE 7\%

"nn



420 NL =1
NT = 0
GO TO 435

C TRAILING EDGE
425 NT =1
NL =0

C 435 CALL ESORTP

*ESORTP PREL IMINARY EDGL POINT SURT ~ESORT-%&kx%s
C SUBRUUT INE ESORT
C INPUT~
C XX{10)= DATA VECTOR TO BE INSERTED INTO ARRAY-XE
C XE = ARRAY OF VECTORS SORTED ACCORDING TO FIRST TWO ELEMENTS
C LEOLLEE=INDEX LIMITS OF THE XE~ARRAY
C OUTPUT -
C XE = REVISED ARRAY OF EDGE POINTS
C LEE = REVISED UPPER LIMIT OF XE-ARRAY
c SEARCH FOR ORDERED POSITION - J
435 CONTINUE
J =0
55 1 =1
60 LE = 10%J + -1 + LEO
IF(LE.GE.LEE) GO TO 80
XD = XX{I)-XE(LE)
IF{ABS(XD).LE.(1.1%TTE)) XD=2D.
IF{XD) 80,70,65
65 J = J+]
GO T0 55
10 1 = 1+1
IF(I.LE.2) GO TO 60
C THE NEW POINTY IS COINCIDENT WITH POINT-J
LE = 10%J + LEO
ANGE(LE)=.5%{ ANGE (LE ) +ANGG)
NLE(LE)=NLE(LE)+NL
NTE(LE)=NTE(LE)+NT
I = 6 :
72 LE = 10%J + [I-) + LEO
IFCIXX(I).NELIBLANK) XE(LE)=XX{])
1 = [+1
IF(I.LE.10) GO TN 72
C RETURN
GO TU 4136
o RELOCATE AND INSERT THE NEW LINE IN LINE-J
80 LEF = 10%J + LEO
LET = LEF+10 ,
CALL MOVE(2, XE(LEF)4XE(LET) yLEF-LEE~Ll,1,
1 XXy XE{LEF)410,1)
LEE = LEE+10
o RETURN _
o END ERERRREERE KR

436 IFILL-L2) 407,440,407



C INCREMENT BOUNDARY TABLE INDEX
440 LH = LB+LHBNEXT(LB)
IF(LB.LTLLBDE) GO TN 405

C CHECK FOR A MINIMUM OF & POINTS IN THE LETEPT-TABLE
IFC(LEE-LEOQ+]1).LT,40) CALL ERRORI

C» FINAL SORT OF /LETEPT/ BY AVERAGE FLOW ANGLE

TANG = 92./90.*P1Q2
LEL = LEO
454 NCOUNT= (LEE+1-LE1)/10
455 LE2 = LEL
460 LE2 = LE2+10

IF(LE2.GE.LEE) GO TO 470

C IS PT2 IN FRUNT OF PT1 (VECTOR PTl TO PT2 GT 90 DEG FROM SL)
ANGSL = .S5*(ANGE(LELl)+ANGE(LEZ2)) '
ANG12 = ATAN3(YE(LE2)-YE(LEL) XE(LE2)-XE(LEL) 4 ANGSL)
IFCABS(ANG12-ANGSL).LE.TANG) GO TO 460

c MOVE PT LEZ2 IN FRONT OF LEL
L1 = LEL
LY = L1+10
L2 = LE2+10
L22 = L2+10
CALL MOVE(3, XE(LIDyXE(LT),LI-1-LEE,],
1 C XE(L2)oXE(LE)gl0,1
2 XE(L22) ¢y XE(L2)yLEE~L2¢1,41)

NCOUNT= NCOUNT-1
IF(NCOUNT.GE.O) GO TO 455
WRITE (641468)

CALL ERROR1

C INDEX LEI
470 LEI = LELl+10
IFILEL.LT.LEE) GO TO 454

C* COMBINE UPPER AND LOWER CONTOURS CONNECTED BY L.E. IN THE BDY-TABLE
c LBl AND LB2 ARE INDICIES OF THE TWO CONTOURS
c (LOWER AND UPPER SURFACE)
c LUP = ADDITIONAL SPACE REQD FUR SUBTABLE OF INCLUDED BOUNDARIES
LE = LEO
472 IF(NLE(LE).NE.2) GO TOU 496
‘ BO1 = BDU(LE)
8D2 = BOL(LE)
LBl = LBF(BD1)
LB2 = LBF(BD2)
o CHECK L.E. ANGLE DISCREPANCY
Le = 'LB2+4LBZ1(LB2)
ANGD2 = ANGBT(LB)*TODEG
NBD2 = BDT(LB2)
L = LBLl+LBNEXTI(LB1)-9
ANGD1 = ANGBT(LB)*TODEG
NBDL = BDT(LB1)

IF(ABS (ANGD2-ANGD1).LTeel) GO TO 474
ANGDAV= .5%(ANGD1+ANGD2)

o0



1473

474

475
4176

480

485

4486

490

WRITE (641473) ZBT(LB ),RBT(LB ),NBD1yNBD2,ANGD]1 y ANGD2, ANGDAV

FORMAT (//52H #*%%x ERROR - THt BOUNDARY ANGLES AT L.E. POINT 1 =,
F10.594H R =,F10.5//14X,1THARE NOT THE SAME.
33H THE AVERAGE VALUE WILL BE USED.//21X,THBDY = (Ab6,6X,
THBDY = ,A6/21X ¢5SHANGD=4F8.3+46XySHANGD=,F8.3//29X,
BHAVG-ANG=4+FH8.3)

ANGBT (LB)=ANGCAV*TORAD

S W -

MAKE ROOM FOR SUBTABLE OF INCLUDED BOUNDARIES

LUP - = MAXO(3,LBZLILBLl)) + MAXO(3,LBZ1(LB2)) - LBZ1l(LB1)
LA = LAL+LBZ1(LABL)

LY = LB+LUP

CALL MOVE(Ll, ZBT(LB),ZBT(LT),LB+5-LBDE,1)

LBDE = LBDF+LUP

IF(LB2.GE.LBL) LH2=LB2+LUP

INCLUDED BOUNDARIES IN COUNTOUR LB1
IF(LBZ1(LBLl).NE.O) GO TU 475
BONAME(LB)=8BDT(LH)

Lea(LB)= LUP

LBBILB)= LBA(LB)+LBNEXTILB)=-9

LB = LB+3
GO T 480
LBNL = LRI

LBA(LBNI)I=LBA(LBANL)+LUP
LBB(LUBN]1)=LBB(LBNL)+LUP
LBN1L = LHBN]1+3

IF(LBNL.LT.LB) GO TO 476

UPPER SURFACE CHANNEL NAME IS5 STORED ON TOP OF ~UP-
LEDOEXx = INDEX OF LEADING tDGE PT ON THE CONTOUR
CHNAME(LR1+1)=CHNAME(LB2)

LEDEX(LBL1)=LBB(LB-3)

INCLUDED BOUNDARIES IN CONTOUR LB2
IF(LBZ1(LR2).NE.O) GO TO 485
BDNAME (LB)=BNDT(LKZ)
LBA(LB)=LBB(LB-3)
LBB(LB)=LBA(LB)+LANEXT(LB2)-9

GO TO 490

RELOCATE INDEX LIMITS Of UPPER BOUNDARIES
LBNZ = LB2

LBDIF = LBB(LB-3)-LBA(LBZ2)
BDNAME (LB )=HBDNAME (LBNZ2)
LBA(LB)=LBA(LBNZ2)+«LBDIF

LBBILB)=LBBILBN2)+LBDIF {)
Ly = LHe3
LBNZ2 = LBNZ2+3

IF(LBN2.LT.(LB2+LBZ1ILB2))) GO TO 486

RELOCATE LB2-COORDINATES INTU LB1-COUNTOUR. NB2=NUMBER OF DATA
POINTS TO BE MOVED.

NB2 = LBNEXT(LB2)-LBZ1(LB2)-9
LI = LBL+LBNEXT(LBLI+LUP

LY = LI+NB2

L2 = LB2+LBZ1(LB2)+9

L22 = LB2+LBNEXT(LBZ2)

IF(LB2.LT.LBL1) GO TO 494



LB82 = LB2+NB2
L2 = L2+NB2
L22 = L 22+NB2

494 LBZL1(LBL)=LBZL1(LBL)+LUP
ULBNEXT(LBL)=LBNEXTILBL)+LUP+NB2
CALL MOVE(3, BDT{(LI),BOT{LT)¢LI=-1-LBDEs1,
1 BOTIL2) 4BDT(LT) oNB2,41,
2 . BDT(L22),BDT(LBZ) yLBDE+NB2¢1-L2241)
LBNE = LBDE+NB2-(L22-LB2)

DO 495 LEX=LEO,LEE,LO
495 IF(BOL(LEX).EQ.BD2) BDL(LEX)=8D1
496 LE = LE+10

IF(LE.LTLLEE) GO TO 472

RETURN

1468 FORMAT(/1XTOHERRUR~ THE L.E., TeE. AND BOUNDARY POINTS CAN NOT BE
*ORDERED ACCORDING/8X64HTO ORTHOGONAL NUMBER. PLEASE CHECK S.L. AN
*GLES IN TABLE-LETEPT.)

1365 FORMATI(///1X8H*®* THE3X ¢ A6y L X25HBOUNDARY CONTOUR FOR CHN=A6,1X17H
#IS NOT CONTINUOUS/6X9HAT POINTSF11.5+1H¢F10.5,1X3HANDF11.541HsF10.
*5,1H./6X59HTHE FOLLOWING TABLE CONTAINS THE BOUNDARY COORDINATE IN
*PUT.)

END



Z({M1l) = Z(M2)
ILBlL2)=]ISV
FLB(L2)=FSV
SILB(L2)=SSV
R{M2) = RSV
ZIM2) = 2S5V

GO 70 100
c COINCIDENT ORTHOGONAL 5
#5 M} = MLBI(L])
NAMBDY= NAMELB(LL)
GO TU 187
C UPPER BOUNDARY
1060 L2 = LL+LNEXTI(LL)

165 IF(LZ.GL.LESTA) GO TU 190
IF(NAMEUB(L2).EQ.NAMEUB(L1)) GO TO 170
L2 = L2+LNEXT(L2)
GO TO 165
c NAME AGREEMENT
170 IF(FLOAT(IUB(LL))+FUB(LL1) - FLOAT(IUB{(LZ2))-FUB(L2)) 180,185,190
c SWITCH POINTS

180 M} = MUB(L1)
M2 = MUBI(L2)
ISV = IUB(L1)
FSV = FUB(LL)
SSV = S1UBI(L1)
RSV = R(ML1)
ISV = 1(Ml1)

TUBIL1)=TUBI(L2)
FUB(LL)=FUBIL2)
SIURIL1)=S1URIL2)
R(ML) = RI(M2)
2tML) = Z(M2)
1UB(L2)=1SV
FUB(L2)=FSV
S1UB(L2)=SSV
R(M2) = RSV

Z(M2) = ISV

G0 TO 190
c COINCIDENT ORTHOGUNALS
185 M1 = MUBI(L1)
NAMBOY= NAMEUB(L1)
187 ERR = JTRUE.
WRITE (6,1187) Z(M1),R(M1),NAMBDY . ‘t)/?7
C INDEX L1 . \
190 L1 = L1+LNEXT(L]) |
IF(L1.LT.LESTA) GO TO 6
RETURN |

1187 FORMAT(45H #*%xx ERROR — CUINCIDENT ORTHOGONALS AT POINT42F10.5411H
* ALONG BDY=,46)
END



$DECK BPSORT
SUBROUT INE BPSORT )
P SORT BOUNDARY POINT SORT -BPSORT~-

C FIELD TABLES
c INDEX- M=MO,NM
COMMON /C2Z £(300)

/

COMMON /CR / R{300)
COMMON /CS2 / $21300)
COMMON /CS1 / $S1(300)
COMMON /CPHI1 / PHI1(300)
COMMON /CM / JMS(300) .
COMMON /CCURV / CURV{300)

COMMON /CB / B8(300) _
COMMON /CIDEX / M,JyMUWMD,ISTAG
COMMON /IXORIG/ LHO.LHE, LBDOU+LBDE,y LTOWLTE,y LWOsLWEy LFO,LFE,

* LOJLESTA, LDUM(B),
b MO,NM, NJ,NFCOLSy MAXNJ,MAXOLyMAXNM,MAXLE,
* LEOyLEEy LROsLRE,LRD

DIMENSION LIMITS(24)

EQUIVALENCE (LIMITS,LHO)

COMMON /SLTAB / W(128),X2(128)9SLCHN(128)
INTEGER SLCHN :
COMMON /CHDATA/ XL(L)oUNEXT{1)eMLB(L)oMUB(L)PRIM(1),
1 ’ TYPELB(1) NAMELB(1),ILBI1),FLB(1),S1LBI1),
1 TYPEUB (1) ,NAMEUB(1),1UB(1),FUB(L1),S1UB(1),
3 VMB(1),OWOV(1l)y X2CL(L1),VCL(1)MCL(48B1)
LOGICAL PRIM :
INTEGER TYPELB,VTYPEUB
DIMENSION SCHOKE (1)
EQUIVALENCE { SCHOKE «DWOV)
COMMON /TROUBL/ ERR,ERRMAJ, INERR, PRERR
LOGICAL ERR¢ ERRMAJy INERR s PRERR

C BEGIN LOOP THROUGH STATION TABLE
L1 = L0

c LOWER BOUNDARY
60 L2 = LI+LNEXT(LL)
65 IF(L2.GE.LESTA) GO TO 100
IFINAMELB(L1).EQ.NAMELBI(L2)) GO TO 70
L2 = L2+LNEXT(L2)
GO 7O 65
c . NAME AGREEMENT
70 IF(FLOAT(ILB(L2))+FLB(L2) - FLOAT(!LB(LI))-FLB(LI') 80,854,100
C SWITCH POINTS

80 M1 = MLBI(L1)
M2 = MLB(L2)
ISv = ILB{LL)
FSv = FLBIL])
Ssv = S1LB(LY)
RSV =

8y

R(ML)
Z(M1) \,\/
ILB(LL)=ILBIL2) | \6

FLB(L1)=FLBI(L2)
SILBILLYI=SILB(LR)
R({ML) = R(M2)



*DECK FFINIT
SUBROUTINE FFINIT
*FFINIT INITIALIZATION OF FAR FIELD CALC

COMMON /CISBOT/ FARFLD(2)FREE(2)4PRES(2)4RFF,NZP,
1 IP{10),PPSt10)y Al,A2,ADUM(G)
INTEGER FARFLD,FREE+PRES

RETURN
END

=FFINIT~



*DECK FRFUN/

SUBROUT INE FRFDN/

CFRFUNZ GENERATE DN, 21J MATRIX FOR FAR-FIELD BC. ~FRFDNZ~-

aNeNeNal el

* * B #

COMMON /ALLCOM/ MACHA+PSA TSA,PTA,TTA, AXIA,RGA, GAMA,
1 MACHC yPSC4TSC,PTC,TTCy AXIC,RGCyGAMC,
2 DAXIT,SCALEA,TTECHQTST '
RE AL MACHA (1) ¢ MACHC
LOGICAL AxiA,AXIC
LOGICAL CHOTST B
COMMON /IXORIG/ LHO,LHE, LBDO,LBDE, LTO,LTE, LWO,LWE, LFO,LFE,
* LOLESTAy LDUM(8),
* MOJNMy NJJNFCOLSy MAXNJ,MAXOL,MAXNM,MAXLE,
¥ LEO,LEE, LROyLRESLRD :
DIMENS [ON LIMITS(24)
EQUIVALENCE (LIMITS, LHO)

STATION TABLE

INDEX~ L=LO,LESTA :
SCHOKE= STATION CHOKE INDICATOR (ADJUWFBRHS,WRIOUT)

MCL = SHARP CORNER INDICATOR (BLDTBS)
MCL = FIELD INDEX OF CONTRUL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ X1(1),LNEXT(L)eMLB(1),MUB(1),PRIM(]1),
1 TYPELBI(L1)NAMELB(1),ILB(1)FLB(L),S1LBI(L),
1 TYPEUB(1 ) NAMEUB(L),JUB(L)FUB(L),SLUB(L),
3 VMB(1),DWOV(L)y X2CL(1) o VCL (1) MCL(4B1)
LOGICAL PRIM
INTEGER TYPELB,TYPEUB
DIMENSION -~ SCHOKE(1)
EQUIVALENCE = {SCHDKE,DWDV)

COMMON /ERASE2/ wSTAL100),D1SP(100),WAKE(100),TT(100),PT(100),
' LAM{100) 4RGX(100),C2CPX{L00),DUM(534),

IN1(25),4IN2(25+2),
NINToMU21)4EE(21) ¢ KKI21) o XINT(2]1),
YINT(2))22(21)

REAL M ’ KK

DIMENS TON X1J125925)4Y1J(25425)

EQUIVALENCE (WSTAXIJ)otC2CPX,Y1J)

COMMON ZERASE/Z UNIT(25425)

COMMUN  /CP I / PL1,0UMP [ (5)

COMMON /CBITS /7 BITS,BLANK

COMMON /CFRFLD/ NEF,MAXFF ,2FF (64) yRFF(64),

* IDN(25) yDRDN(25) yUDN(25),21J(25,25)
DIMENSION ' FGRX1(100)

EQUIVALENCE (FGRX421J)

COMMON /CFRFIN/ ATINF,MINF RFFREF UINF,ZON1,ZDN25

REAL MINF

COMMON /CPRINT/ PDUM(26)

COMMON /CISBOT/ DUMIS(30) ,ADUMI6)

COMMON /CPTMOV/ VELPOT,1COB,NUDENS,CPTDUM

COMMON /CR / R{300) _

EQUIVALENCE (Rl ,RFFREF), (R25,ADUM(2))

LOGICAL DSI1ZE

REAL M1,M2,M3,M4

DATA AK1l,AK2,AK3,AK&4,AK5/

* 1.3862944,.0966636443,.035900924,.037425637,.0145119621/
DATA BK1,BK2,BK3,8K4,8K5/ '

* .99 .1249H4594,.06880249,.03328355,.00441787/

DATA AEl,AE2,AE3,AE4/
* ,644325141,.06260601+.047573849.01736506/

\O%



L

[aXaNeNeNaNaEaNaNaN el

DATA BEl1.BE2,BE3,BE4/ ‘
* .24998368,.0920018,.04069698,.005264496/

INPUT®*#

MINF = FREE STREAM MACH NUMBER .

IDN1,2DN25= STREAMWISE LIMITS OF FAR FIELD .

RFFREF = NOMIMAL RADIUS OF FAR FIELD .
OUTPUT =%2%

IDN(1-25) = STREAMWISE CO-ORDINATES FOR DN- FAR FIELD SOLUTION

214(25,425%)= Z MATRIX = (INVERSE OF YIJ)*X1J~
EXTENSION FRACTION TO FF= ADUML{L)

BETA SQRT(1«~-MINF%%2)

OBETA 1./BETA

INITIALIZE DZ, ZDN TABLE
TRANSFORM TO INCOMPRESSIBLE PLANE
NDENSV= NODENS

NODENS= -1

DIFF = ZIDN25-IDN1

ZIDN1 = ZON1-ADUM(1)4DZFF
ZONZS = TDN25+ADUMIL)I%DZFF
IDN(Ll)= IZIDN]L*0OBETA

IDN(25)= ZDN25%0BLTA

DZ . = (ZON(25)-I0N(1l))/24,

DO 2 K=2,24

2 ZDN(K)= ZDON(K-1)+DZ

c

C

1111

1112

DETERMINE FF CROSS STREAM COORDINATE AT ZDN(25)

L = LESTA-19

IF( LNEXT(L).NE.20 ) CALL ERROR]

MA = MLBI(L)

MB = MuBlL)

CALL TTPT(MA,MByWSTA,DISP WAKE,TTyPToLAMRGX,C2CPX,FGRX)

NK = MB-MA+]
ASSUME [ISENTROPIC PROCESS TO UNDISTURBED CONDITIONS AT ZDN(25)

GM2 = .5%(GAMA-1,)

GM1 = (GAMA-1.)/GAMA

PSINF = PT(NK)/(1.4GM2*MINF%*%2)%%x(]1,/GM]1)
AREA = 0.

K = Q

K = K+l

GMA = (le+FGRX(K))/FGRX(K)

GM1 = 1./(GMA%FGRX(K))

TSOTT = (PSINF/PT(K))*%GM]

v2 = SQRTIC2CPX(K)*TT(K)*(}1.,-TSCTT))
RHO2 = PTUK)/IRGXIK)I®TT(K))*TSQTT**FGRX(K)

IF( K.GT.1 ) GO TU 1112
WOAKM]1= RHOZ2%*VZ2

GO YO 1111 O
WQA = RHOZ2*VZ2 \\

AREA = AREA+2.*(WSTA(K)-WSTA(K-1))/(WQAKM1+WQA)
WOQAKML1= WOA

CIFU KJLT.NK ) GO 10 1111

R25 = AREA+R(MA)

IF(C AXIA ) R25=SQRTI(R(MA)**2+AREA/P])
IF( .NOT.AXIA ) GO TO 94

NINT = 11



INITIALIZE PARAMETERS FOR INTEGRATION

3 DI = DZ/FLOAT(NINT-1)

NITE#+%% RADIAL CO-0OROINATE SCALED**ss¢s
ODSING = Q.1#%RFFREF
DST1ZE = .TRUE.
IFU DZZ.LELDSING ) DSIZE=.FALSE.

FA = 4 ,#RFFREF*%2

IF( DSIZE ) DELZD=DZZ-DSING
DD = AMINL( DZZ+DSING )
AL ALOG( .125%DD )

SINGV Q¥ (-PI+DD*AL ) - 125%DD*%3% (], +AL)
ODUTER LONP FOR CALCe OF X1JdeY1J TABLES
DO 90 1=1,25
INNER LOOP FOR CALC. OF XI1JyYIJ TABLES
DO 89 J=1,25
SECTION TO BUILD TABLES FOR INTEGRATION
TABLES ARE BUILT IN 2 PASSES
KGO = 1
IF( 1.EQ.J ) GO T0O 10
IF(t J.EQ.1 ) KGO=2
IF( J.EQ.25) KGO=3
GO T0 12 '
10 KGO = 4
12 NIN = NINT . '
IF({ KGOJNEel oAND. KGONE.4 ) NIN=(NINT-1)/2¢1
NMID=0 :
IF( KGO.EQs4 ) NMID=(NINT-1)/2+1

INITIAL PASS TO BUILD TABLES

K =0
15 K = K¢l
Kl = K=-1
C =l
GO TO (20+25+20+30+35,40) , KGO

NDRMAL BRANCH-=0R (J=254 l.NE.J )
20 IF({ K.GT.1 ) GO TO 22
21 ZZ(K) = ZIDN(J)-.5%D2Z
GO TO 23
22 ZZ(K) = ZZ(K1)+(C=*DZZ
23 M(K) = FA/(FA«(2ZON(I)~ZZ(K))*%*2)
GO TO 50
¥%(J=1ly 1 NEJ)
25 IFl K.GT.1 ) GO 70 22
TZIK) = ZDN(1)
GO 70 23
NORMAL SINGULARITY BRANCH
30 1IF{ K.EQ.1 ) GO TO 21
IF( 2Z(K-1).NE.BITS ) GO TO 31
K1 = K-2
c = 2.

31 IF{ K.NE.NMID ) GO TO 22
32 72(K) = BITS ) <>



(aNaNe]

aNaNal

M(K) = BITS
GO Y0 50
se(l=J,J=1)
35 IF( K.GT.2 ) GO TO 22
GO TO (32,36) + K
36 I2{(K) = IDN(J)+02Z
GO 10 23
*¥%x([=J,J=25)
«0 IF( K.EQ.l ) GO TO 21
IF{ K.EQ.NIN ) GO TO 32
GO TO 22
50 IF( KeLT.NIN )} GO TO 15

FINAL PASS TO BUILD TABLES-- ADJUST FOR SINGULARITIES CLOSER
THAN D2?

IFt .NOT. DSIZE )} GO TO 70
K =0
55 K = K+l
IF( ZZ(K).NE.BITS ) GO TO 60
GO TO (60+60,60456,4579y56) 4 KGO
56 ZZ(K=1)= 2Z(K-1)+DELZD
M{K-1)= FA/(FA+{ZDN(I)-22Z(K-1))*%2)
IF( KGO.EQ.6 ) GO TO 60
57T ZZ{K+1)= ZZ(K+1)-DELZD
M(Kel)= FA/(FA+{ZON(I)-22(K+1))%%2)
60 IF( KJLT.NIN ) GO TO 55

EVALUATE ELLIPTIC INTEGRALS (K(M),E(M))

TO CO 71 L=1sNIN
IFU MIL).EQ.BITS ) GO TO 71

M1 = l.-M(L)

IFt M1,EQ.1l. .OR., M1.EQ.O0. ) CALL ERROR1
M2 = M1*M]

M3 = M2%M]

M& = M2%M?2

TLOG = ALOG{1./M1)

EVALUATE KK

KK(L) = AK]1+AK2*M] +AK3*M2+AK4*M3+AK55M4
* +(BK1+BK2*M1+BK35M2+BK4*kM3+BK5%M&4) =*=TLOG

EVALUATE EE

EE(L) = 1 +AEL1*ML+AE2*M2+AE34MI+AEL*MS
* +(BE1*M]+BL2*M2+BEI*M3I+BEG*MG) *TLOG

71 CONTINUE \
CALCULATE INTEGRANDS XINT,Y~NT

DO 73 K=1.NIN

IF{ ZZ(K).EQ.BITS ) GO TO 73

DEN = SORT(FA+(ZCON(I)-22(K))*%2)

XINT(K)}= —4.*RFFREF*EE(K)/(DEN®(ZONCI)-22Z(K)))
YINT(K)= -2.*(KK(K)-EE(K))/DEN '



T 16 K

77 ‘CONTINUE

- INTEGRATYE
15 X141 = 0.
Ylur =0,
K = 1
L= K+l
‘GO TO (77+77,77,78,78,78) , KGO
717 DIK 2 22(K)-2Z(K~1)
TERMX = 0. 5%(XINTI{K)+XINT(K=~1))
TERMY = 0.5%(YINTI(K)+YINT(XK=1))
XIJI = XIJI+TERMX*DZK B
YIJI = YIJI¢TERMY*DZK
GO 10 80

78 IF( (ZZ(K)JNELBITS) AND., (21(K-1).NE,BITS) ) GO TO 77
IFt KGDO.EQ.6 ) GO TO 80
1F1{ KGO.EQal% ) K=K+2
IF{ KGO.EQ.5 ) K=K+l
GO Y0 77

B0 IFl KJ.LT,NIN ) GO TO 76
X1J(1,9)= XIJ1
IF{ KGO<GTe3 ) YIJUI=YIJI¢SINGY
YIJ(L,d)= YIJI A
89 CONTINUE
90 CONTINUE
IF{ PDUM(26).EQ.O0. ) GO TO 91
CALL TABPRTI3HXIJyX1J9625,10)
CALL TABPRT(3HYIJ,Y1J,625,10)
91 CONTINUE

DE]?RM]NE INVERSE UF Y14
CALL MATINVIYIJS425¢UNIToODEToINL9IN2¢25,1SCALE)

DO 93 1=1,25

D0 93 J=1,25

Z1Jt144)= 0.

D0 92 K=1,25
92 Z1J(14d)= ZTJ01J)¢X1J(]+K)®UNITIK,J)
93 CONTINUE

TRANSFORM BACK TO COMPRESSIBLE PLANE

GO T0 97
94 CALL SETM(140.921J+625)

DO 96 1=1425

DO 95 J=1,25

IF{1.EQ.J) GO TO 95

DXx14p ZDN(I)~(2DN(J)+.5%D2)

DXIJM = ZIDN(I)=~(ZON(J)}-.5%DZ)

21J01,J)= ~1./P1=ALOG(DX1JP/DXIJIM)
95 CONTINUE
96 CONTINUE
97 CALL FMPYC(1ly BETA,2ZDN,IDN,25)

CALL FMPYC(1,0BETA,Z1J921J4625)

IF( PDUM(26).EQ.0. ) GO TO 200

CALL TABPRT(S5HYIJ-1,UNIT,625,10)

(O



CALL TABPRT(3HZIJ,21J4625,10)
200 NODENS= NDENSV
WRITE (64211) ZON1,R1,ZDN25,R25
211 FORMAT(//6X,29H*EXTENDED FAR FIELD BOUNDARY‘/?XpZHZ'vFlO.3.3X0
* 2HR=4F1l0.3/7TX42HZ=,F10, 393X 2HR=4F10.3/)
RETURN
END



"DECK T4YBOT
SUBROUTINE 14B0T
«ISnotr- INSERT SPECTIAL BUUNDARY TYPES -1S80OT-

STATIDN TABLE
INDEX- L=LO,LESTA
SCHOKE= STATION CHOKE INDICATOR (ADJWF,BRHS,WRIOUT)
MCL = SHARP CORNER INDICATUR (BLDTBS)
MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ XLI(1)sUNEXT(L) MLB(L),MUBLL),PRIM(L),
1 TYPELB(1),NAMELB(L)+ILB(1) FLBIL)¢SLLB(L),
1 - TYPEUBI(]1)NAMEUB(Ll),IUB(1),FUB(L),S1UB(L),
3 VMB(1),DWDV(Ll)y XxX2CL(1),VCL(1)sMCL(48])
LOGICAL PRIM
INTEGER TYPELB,TYPEUSB
DIMENSION SCHOKE(1l)
EQUIVALENCE ( SCHOKE » DWDV)

aNeNeNeale

c BOUNDARY TABLE
C INDEX~ LB=LBDOyLBDE
o LBNEXT= INCREMENT TO NEXT BOUNDARY .
c LB21 = INCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIO
C CHNAME= CHANNEL WITH wWHICH THE BOUNDARY DATA IS ASSQCIATED
c upP = T OR F FOR UPPER OR LOWER BOUNDARY
o LEDEX = RELATIVE INDEX OF L.t., POINT WMEN LOWER AND UPPER SURFACE
c CONTOURS ARE CONNECTED
C BONAME, 1L BA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
o DATA WHEN BOUNDARIES ARE COALLATED
DIMENSION BOT(1)eLBNEXT(1)sLBZI(1),
1 CHNAME(1),UP(1),LEDEX(]1),
2 ' ZBT(1)yRBY(1),ANGBT(42)
LOGICAL upP
INTEGER BDT,CHNAME,BONAME
DIMENSION BONAME(L1),LBA(L) LBB(1)
OIMENSION CHNAM(1) LHNEXT(L)
INTEGER CHNAM
EQUIVALENCE -~ (X14BOT,CHNAM), (LNEXT,LBNEXT LHNEXT), (MLB,LBZ21),
1 (MUB 4CHNAME ), (PRIM,UP)y (TYPELB,LEDEX),
2 (NAMELB,ZBT,BONAME)y (ILB,RBT,LBA), (FLB,ANGHT,
3 L8B) '
COMMON /I1XORIG/ LHOyLHE, LBDO.LBDE, LTOLLTE, LWOJLWEs LFOWLFE,
* LOJLESTA, LDUM(B), _
* MO NM, NJJNFCOLSy MAXNJ,MAXOL ¢ MAXNM,MAXLE,
* LEO,LEE, LRO,LREGLRD
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)

COMMUN /CFRFIN/ ATINF,MINF,RFFREF UINF,ZONL,ZDN25
REAL ' MINF

COMMON /CIDEX / M,JyMU,MD,ISTAG

COMMON /CISBOT/ FARFLD(2)FREE(2) ¢PRES(2)RFFINZP,

i 2P(10),PPS(10)y Al4A2,ADUM(6)

INTEGER FARFLD,FREE 4PRES
COMMON /TROUBL/ ERR,ERRMAYy INERR, PRERR
LUGICAL ERRyLRRMAJ o INERR, PRERR

\\F



*DECK BFAS

SUBROUTINE BFAS(X,YyANGy SyKA,KB)

*BFAS-- BEAM FIT EVALUATION OF ANGLE AND S -BFAS—
DIMENSION X(10),Y{(10),ANG(10),S(10)
C INPUT~
C XoY - COORDINATES
c ANG - ANGLE IN RADIANS (IF MA=])
C ANG(1)= ESTIMATED ANGLE AT THE FIRST POINT (MA=0)
c KA,KB - FIRST AND LAST INDEX OF VARIABLES XsY,ANG,CURV,E AND S
c KD - STORAGE [INCREMENT OF XyY9oANGyCURV+Ey»y AND S
C KORDER= O IF ERROR1 IS TO BE CALLED WHEN PTS ARE OUT OF ORDER
C = 1 IF RETURN IS TO BE MADE FOR CORRECTIVE ACTION
c = -1 I+ POINT ORDER CHECK IS TO BE SKIPPED
c outPuT -
c ANG - ANGLE IN RADTANS
C S - ARC LENGUH ALONG THE CURVE, (L)
c KORDER= INDEX OF 2ND OF ADJACENT QUT-OF-ORDER PTS (=1 ON ENTRY).
COMMON /CBEAM / MA,MB,KD,KORDER
COMMON /ERASE /7 A(3),B(1),YPB(1),DAl]1l),ACHD(]1),CHD(T793)
NX = KB
CALL BEAMIX(KA),Y{KA),ANGI(KA) ,{KB=~KA+KD)/KD)
IF{KORDER.NE.O) GO TO 800
c (K=KA)
SK = S{KA)
c (K=KA+1,KB)
1 =9
K = KAKD -
70 SK = SK + CHUO(I-B)*(l.+(B(I-8)%B(]1-8)~.5*B(]-8)*YPB(I-8)+
1 YPR{I-8):YyPR([-8)})/15.)
S(K) = SK
IF(K~-NK) 80,900,900
80 1 = J+8
K = K+KD
GO T0 70
c OUT OF ORDER POINTS

800 KORDER= KA+KORDER-KD

900 RETURN

END

\®



*DE LK

CEARE

OO O

aNaleolaNaNeNeNaNeNeal

1

FARFL D
SURRUUTINE FARFLD
Ln COMPUTATION UF VELOCITY ON FAR FIELD BOUNDARY -FARFLD-
COMMuUN /LR / R{U3D2.)
CoMMN /IXORIG/ LHOsLHE, LBDULWBNDE, LTO,LTE, LWO,LWEs LFONLFE,
% LOJLESTAy LDUMLIBY,
* MOWNM, NJNFCOLSy MAXNJ,MAXOL ,MAXNM,MAXLE,
% Lty LEEy (ROWLRESLRD
DIMENSTON LIMITS(24)
EQUIVALENCE (LIMITS,LHO)
STATION VABLE
INDEX~ L=LO,LESTA
SCHOUKEL= STATION CHOKL INDICATOR (ADJWF ¢BRHS WRIOUT)
MCL = SHARP CURNER INDICATUR (BLDTBS)
MCL = FIELD INDEX OF CUNTRUL STREAMLINt (PTMOVE,FLOBAL)
COMMON /CHDATA/ X1(1)oLNEXT(L),MLB(L),MUB(L1),PRIM(]1),
i TYPELB(L1) NAMELB(L),ILB(1)FLB(L1),S1LALL),
1 TYPEUB(L1) NAMEUB(L),IUB(L1)FUB(L),SLUB(L),
3 VMB(1),DWDV(i)y X2CL(1)yVCL(1),MCL(481])
LOGICAL PRIM
INTEGER TYPELB,TYPEUB
DIMENSION SCHOKE (1)
EQUIVALENCE ( SCHOKE ¢ DWDV)
COMMON /CZ / 2(300)

COMMON /CFRFIN/ ATINF,MINF RFFREF,UINF,ZDN]1,2DN25

COMMUN /CFRFLD/ NFFyMAXFF oZFF (64) 4RFF(64),
® ZDN(25) +DRDNI25) ¢UNDNI25) 4214125425}
COMMUN /CIDEX 7/ MyJyMU,MD,ISIAG

COMMUN /CPHI1 /7 PHIL(300)

COMMON /CPRINT/ PDDUMIL6) +PRFFoPRFFDPREF] PDHDUMIT)

COMMON /ERASE / ENDUMCTLL) JPHIFF (64)4RON(25)

COMMON /CISBOT/ DUMIS(30),ADUM(6)

EQUIVALENCE (R1,RFEFREF),y (R25,ADUM(2]))

EQUIVALENCE (Z1,ZDN1),(225,20N25)

INPUT & %%

FIELD TABLES R,2

VALUES OF M ON OUTER STREAMLINE

Z MATRIX FROM DN SOLUTION OF FAR FIELD
OUTPUT =%

TABLE OF UDN VS ZDN
PREFI=u USE LFIT1(NORMAL) PRFFI=1 USE LSPFIT —===- FROM PHI1

GET R,/ VALUES FROM FIELD TABLES (OQUTER STREAMLINE)

L = L0

M MBEGIN(NJ)

CALL STANOD(M,L,UPPER)

DATA KFAR/G6HFARFLD/

TF(C TYPLUB(L) JNEJKFAR ) RETURN
Nt =0

Nt = NF+]

RFFINF)= R{M)

IFF(NF)= Z2(M)

PHIFF(NF)= PHIL1(M) L*—
CALL GETIX \
Mo =MD \
IF{ M.NE.O ) GO TO 2



*QECK BFAC
SUBROUTINE BFAC(X,YsANGyCURV,NK)

*BFAC~- BEAM FIT EVALUATION OF ANGLE, CURVATURE -BFAC-
DIMENSION X(10),Y(10),ANG(10),CURV(10)
c INPUT-
c X,¥ ~ COORDINATES
c ANG -~ ANGLE IN RADIANS (IF MA=1)
c NK = LENGTH OF X,Y,ANG,CURV-LISTS
c OUTPUT -
C ANG - ANGLE IN RADIANS
c CURV ~ CURVATURE
COMMUN /CBEAM /7 MA ,MB (KD
CUMMUN /ERASE /7 A(3),B(1),YPB(L1),DA(1),ACHD(1)},CHD(793)
CALL BEAM(XsY4ANG4NK)
I =1
c KA = 1
KB = (NK-1)%KD+1
K =1
c (K=KA,KB-1)
60 CURV(K)= (4. *B(1)+2.%YPB(I))/(CHDII)*(1,41.5¢B(1)*B(1)))
80 I = 148
K = K+KD
IF(K-KB) 60,90,90
c (K=KB)
90 CURV(K)=(-2.#B(I-8)-4.*YPB(1-8))/(CHD(I-8)%(1.41.5%YPB(I-8)*YPB(I-
1 811)
RETUKRN

Enn



*DECK BFACS
SUBROUTINE DFACSIXyY4ANGsCURV,S KALKB)

*HEFACS- BEAM FIT EVALUATION OF ANGLE, CURVATURE, -BFACS-
C AND S
UYMCNS!ON XflOTtY(lOJoANG(IO’QCURV(IO)vS(lQ)
C INPUT -
C XoY - COORDINATLS
C ANG - ANGLE IN RADIANS (I1F MA=1)
c ANG(1)= ESTIMATED ANGLE AT THE FIRST POINT (MA=Q)
C KAyKB —- FIRST AND LAST INDEX OF VARIABLES XeYsANGeCURV4E AND §
c KD -~ STORAGE INCREMENT OF XsYo2ANGICURV4Ey AND S
C OuUTPuyrY -
C ANG — ANGLE IN RADIANS
o CURV - CURVATURE
(o S - ARC LENGTH ALONG THE CURVE, (L)
COMMON /CBEAM / MA,MB,KD
COMMON /ERASE /7 A(3)48(1),YPB(1l)+sDA(L)ACHDI(1)+CHD(T93)
NK = KB
CALL BFAS(XysY¢ANG,SeKA,KB)
1 =]
K = KA
C (K=KA,KB-1)
60 CURVIK)= (4.%B(1)+2.%2YPB(I))/(CHD(I)*(l.¢1.5%B{])*B(])))
80 1 = [+8 :
K = K+KD
IF{K-NK) 60,90,90
C (K=KB)

90 CURVIK)=(~2,¢B(1-8)-4,*YPR(]-8))/(CHD(I-B)*(1l.¢1,.5®YPBII-B)*YPBI(I]-
| S 81))

RETURN
END



CALL
70

R}
ANGD
CURVH
S100

0O
INTVL

RETUR
END

nF 1

{ L | I T T

i

IBTLI)42M
RBT(1)+RM
ANGCHD+ANGM
CURVM

SIM

’,'
(1 - (LB+LBZ1(LB)))/3 ¢+ )

\



*=DECK

*BF 3

bF3
SUBROUTINE BF3(X,Y,ANG,CURV, 1A,IB)
CENTRAL 3-POINT CURVATURE

SIMENSIUN X{10),Y(192),ANG(10),CURV(10)
COMMITN /CBEND / WBCB(2)ANGE(Z) sCURVE(2),FB(2)
DIMENSTON ANGX(3)oCURX(3)

NBCBUL)Y=0

NRCBILZ2)=0

1My = [RB=-2

ANGX(1)=0.

T TUMZ2.0T.1A ) RETURN

NI 110 1=1TA,1i8M2 : .
CALL BFACIX{T)YyY{L)yANGXCURX 1)
ANGCT+L)=ANGX(2)
CURViLI+1)=CURX(2)

Rt TURN

END

\%

-BF3-



$DECK BNYPIM

NL HDYPTM(NAME sINIVL, ZDyRDsFDoS10D,DS1,0S1GMA)

SJUBRUUT ]
sHDYPIM BOUNDARY PIINT MOVEMENT -BOYPTM~-
C [Py -
C VY | = KHUUNDARY LABL L
C 1AM = BOUNDARY NAMY§
C TNTVL = INDEX OF INTERVAL 0OF THE INPUT PUINT IN THE BOUNDARY TAUGLE
C (3] = FRACTION PUSITIUN OF THE INPUT POINT IN THE INTERVAL
C SiDD = ARC DISTANCE FROM THE BEGINING OF THE INPUT INTERVAL
C DS1 = REQ-D MOVEMENT IN THt CLOCKWISE DIRECTION FROM THE INPUT P
C OQUTPUI -
o INTVL = INDEX OF INTERVAL OF THE OUTPUT POINT
c IDyRD = COORDINATES OF THE CALCULATED OUTPUT POINT
C ANGD = ANGLE OF QUTPUT POQOINT
C CJRVD = CURVATURE OF QUTPUT PDINT
C +D = FRACTION POSITION IN THE OUTPUT INTERVAL
C SiDD = ARC DISTANCE FRUOM THE BEGINING OF THE OUTPUT INTERVAL
C DS1GMA= —=GET- MINUS —ASK-= POINT MOVEMENT DISTANCE
C BOUNDARY TABLE
C INDEX= LB=LBDO,LBDOC
C LBNLXT= INCREMENT 10 NEXT BOUNDARY
C LBZ1 = INCRUMENT T THt FIRST BOUNDARY POINT (=0 BEFORE COALLATIOD
C CHNAME = CHANNLL WITH WHICIH Tul BOUNDARY DATA IS ASSUCIATED
C up = T UR }V FUR UPPER DR LUWER BODUNDARY
C LEDEX = RELATIVE INDEX UF Le.te POINT WHEN LOWER AND UPPER SURFACE
C CONTOURS ARE CONNLCTLED
c BONAML,LBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
C DATA WHEN BOUNDARIES ARE COALLATED
COMMUN /CHDATA/ BDT(1),LBNEXT(1),LBZ1(1),
i CHNAME(L ) UP(1),LEDEX{1),
P2 ZBT(EL)RBY(1)ANGBT(42)
LOuICAL upP
INTCGER BDT,CHNAMEHONAME
DIMLNSION BONAME(L ) LBA{L),LBB(])
EQUIVALENCE (BONAME, ZRT), (LBAJRBT)y, (LBB,ANGBT)
COMMUON /CBEAMZ2/ DR yDZyYPA,YPY oF 4Gy DXeYQADX,ZMgRMoANGMyCURVM,S 1M,
1 _ RZONLY, ANGCHD,SINTVL, YPASQ,YPAB,YPBSQ
LOGICAL RZONLY
COMMUN /ZIXUORIGZ LHO,LHE, LBDU,LBDE, LTDWLTE, LWO,LWE, LFO,LFE,
& LOLLESTA, LDUM(B),
& MIbgNMy NJJNFLUOLSy MAXNJyMAXOL ¢ MAXNM,MAXLE,
% LEtJeLEEYy LROLLRELZLRD
DIMEIISTON LIMITS(Z24)
FQUIVALENCL (LIMITS,LHN) .
COMMON /CBDYRPT/ ANGD,CURVD
COMMON /7CBITS /7 BITS,BLANK \\
2 = FD
SiD = S1DD
IF(FetQe0e¢ <UORe F.EQ.ls) F=BITS
DS1GMA= 0.
C SEARCH FUR MATCHING BUOUNDARY NAME
Le = LBF(NAME)
IF(LB.EQ.O) CALL ERRONR]



[aNaNel

O

10]

100
li4

120

125

140

145

16U
210

220

230

250

CALCULATE

I

(I+1)

St 1 = DISTANCE #ROM POINT (1)
SFIPL = DISTANCF FRDM POINT
MINT = LB+LBZLILE)

I = MINJ43%(INTVL-1)

MAX1 = LB4LBNEXTUILB)-12

CALL BARC(I)

IF -1- 1S THE FIRST UF A DOUBLLE POINT,
IE(SINTVL NELOL)Y G TO 80

I = -3
D = 1.

IF(1.LV.MINT) CALL ERROR]

GHTD 795

TF(ID,EQele URS SIDGTSINTVLY SID=SINIVL

SFI
SFIP1

DS1+4510
SFI-SINTVL

i n

IFLSFL) 12041144114
[F(SFIP1) 160,160,140

(MOVF COUNTERCLOCKWISE)

IF(1.GT.MINI) GO 1D 125
DS1GMA=-SF]

SH1 = 0.

GO TO 230

1 = I-3

3 = BITS

SFIPL = SFI1

CALL BARCtI)

SF 1 = SFIPL+SINTVL

GO 1) 100

(MOVL CLOCKWISE)

[FCT.LTMAXT) GO TU 145
DS1GMA= -SFIp1

SF1 = SINTvVL

GD TO 230

1 = l+3

F = BITS

SFI1 = SFIPL

CALL BARC(I)
SFIPL = SFI-SINIVL
GO Tu 100

IF(F.EQ.BITS) GO 1O 230
1FLDS1) 210422042¢0

F = F*SFL/S1DL

6D 1 250

CONRDINATES OF

IS THE N&w POINT WITHIN THIS INTERVAL

INDEX UF POINT WHICH HEGINS THE INTERVAL

BACK UP T{) PREV INTERVAL

THE NEW POUINT (PROPER INTERVAL FOUND)

F = ((SFI-SLID)+(SINTVL=-SFL)*F)/(SINTVL~S1D)

G T 250
(NLWw INTERVAL)
F = SFI/SINTVL

lo-F
-FALSE.

G
RZONLY

e



*DECK ADPTSL
- SUBROUTINE ADPTSL (Ml MUl ,MD1l,J1 ,NEWSL)

®ADPTSL ADD A POINT ON THE NEW STREAMLINE. -ADPTSL~-
LOGICAL NEWSL
= C INPUT-
C Mi = FIELD INDEX OF THE NEW POINT
c MU L = UPSTREAM-M FOR NEW POINT
-~ C MD 1 = DOWNSTREAM-M FOR NEW POINT
c J1 = INDEX OF SL OF THt NtEW POINT
c NEWSL = T IF A NEW SLy =F OTHERNW]SE
c ACTION-
c IFINEWSL=T) RELUCATE FOR NEW STREAMLINE IN SL-TABLES
C RELDCATE FOR NEW POINY IN FIELD TABLES AND CORRECY POINTERS IN JUMS
COMMON /IXORIG/ LHOyLHE, LBDO,LBDE.s LTONLTE, LWO,LWE, LFO.LFE,
* LOWLESTA, LOUM(8),.
- * MOsNM, NJJNFCOLSy MAXNJ,MAXOL y MAXNM,MAXLE,
* LEO,LEE, LRO,LRE,LRD
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)

COMMON /SLTAB / W(128)+X2(128),SLCHN(128)
INTEGER SLCHN
COMMON /CIDEX / MyJyMUJMD,ISTAG

C ADJUST STREAML INE TABLE
— JSAV = 999999
IFU.NOT.NEWSL) GO TO 100
J = Jl

NMOVE = J-NJ-1
CALL MOVE(34sW(J)yW(J¢1)y NMOVL 4D,

1 X2UJ)eX2(J41 )y NMOV: 4D,
2 SLCHN(J) o SLCHN ( J+1 ) yNMOVE, Q)
- NJ = NJ+1
JSAV = J
_ ¢ RELOCATE FIELD POINTS AND CORRECT JMS=CHAIN
100 CALL ADDFPT(Ml,1,JSAV)
c INSERT POINTERS [N THE JMS-TABLE
- M = M1
MU = MUl
MD = MD1
- J = Jl
ISTAG = O \\
CALL SAVIX ,
ToC CORRECT UPSTREAM TO DOWNSTREAM POINTER
M = MU

IFt™) 120,900,120
- 120 CALL GETIX

MD = M1
CALL SAVIX
- 900 RETURN

END



*DE LK BARCS

FUNCTION BARCSUINAME, IV, IVv2)

THAHC S - ACR DISTANCE BETWEEN BOUNDARY PTS -BARCS -
C INPUT-
C NAME = BOUNDARY NAME
C IV1,1V2=INDEX OF POINTS IN THt GIVEN BOUNDARY
C BOUNDARY TABLE
C INDEX~ LB=LBDO+LBODE
c LONEXT= INCREMENT TO NEXT BOUNDARY
C LBZ)1 = INCREMENT T0 THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIO
C CHNAME= CHANNEL WITH WHICH THE BOUNDARY DATA IS ASSOCIATED
C upP = T OR F FOR UPPER OR LOWER BOUNDARY
C LEDEX = RELATIVE INDLX UF Lote POINT WHEN LOWER AND UPPER SURFACE
C CONTOURS ARF CONNECTED
C BDNAME  LBALLRB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
C DATA WHEN BOUNDARIES ARE COALLATYED
COMMON /CHDATAZ BDT(L1),LBNEXT(1),LB21(1),
1 CHNAME{L) yUP(1)LEOEX(]),
2 CIBRTOL)SRBT(1) ,ANGBT (42)
LOGICAL o up
INTEGER BDT.CHNAME o BONA Mt
DIMENSION BONAME(Ll) ,LBA(L),LBB(])
EQUIVALENCE - (BDNAME,Z2BT), (LBA,RBT), (LBB,ANGBT)
COMMON /CBEAM2/ ORDZ,YPA,YPBF 4Gy DXsYQDXyZM4RM, ANGM,CURVM,S1M,
1 RZONLYye ANGCHD,SINTVL, YPASQ,YPAB.YPBSQ
LOGICAL RIONLY
C INDEX- M=MO,NM
COMMON /C2 / 2(300)
COMMUN /CR / R(300)
COMMON /CS2 / S21300)
COMMON /CS1 / S11300)
COMMON /CPHILY /7 PHIL1(300)
LCOMMODN /(M /7 JMS1300)
COMMON ZCCURY /4 CURVE300)
CUMMON /701 / KH3no)
COMMUON ZCTUEX 7/ My 0,MUMDLISTAG
C INDEX IN /BDYTAB/
L8 = LBF(NAME)
C SUM THE ARC DISTANCES FOR INTERVALS IVl TO (live-1)
1 = LB+LBZL(LB)+3%(IV]I-1)
IFUISTAGLEQ.1) [=1+3
ISTOP = le3%(JVv2-1Vl1)
S = 0.
75 IFLI-1STOP)B0D+90,90
80 CALL BARCI(I)
S = S+SINTVL
I = 143
GO 10 75
90 BRARCS = S
RE TURN 7,3/
END \



IF(NM-M)

180 RETURN
END

160,130,130



*DECK ADJSL

SUBROUT INE ADJSL

*ADJSL - ADJUST STREAMLINES BY DS2 ~ADJSL-
C INPUT -
C 7R = COORDINATES ALONG THE STREAMLINE
C PHI1 = STREAMLINE ANGLES
C LsSe = DESIRED PUOINT MOVEMENT IN THE NORMAL DIRECTION
C ouUTPUT -
C loR = ADJUSTED CODRDINATES
COMMON /IXORIG/ LHO.LHE, LBDOLLBDE, LTOLLYE, LWO,LWE,
* LULJLESTA, LouM(8),
v Mi)gNM, NJINFCIILSe MAXNJY ¢ MAXIL ¢ MAXNM,MAXLE,
¢ LEO,LEEy LROLZLREGLRD
DIMENSTON LIMITS(24)
EQUIVALENCE (LIMITS,LHO)
COMMON /CBITS / BITS,BLANK
COMMON /CDS2 7/ DS2(300)
COMMON /CINNER/ INRCTR,RODUM,NINNER(16)CNVF(16)
COMMON /CMAXIT/ MAXIT MAJCTRyGREFIN,EDUM
LOGICAL GREFIN
COMMON /CPHI1 7 PHIL1(300)
COMMON /CR /7 R1300)
COMMON /CZ / 2(300)
CNF = CNVF(MAJCTR)
M =1 '
1050

R(M) = R{M) + DS2(M)*COS(PHIL(M))*CNF
= 7

7(M) (M) - DS2(M)*SIN(PHIL1(M))*CNF
M = M+

IFI(M LE.NM) GO TO 1090

RE TURN

END

LFO.LFE,.



150 WRITE (641150) (JeX2(J)ySLCHN(J) oW (J)yJ=1,NJ)

CALL

CALL
CALL
CALL
CALL
CatLt
CALL
CALL
CALL
CALL
CALL

TABPRT(5HERASE.ERASEC,800,5)

JMSPRT

TABPRT(2HS19S51e¢NM,10)
TARPRT(2HS2,52,NM,10)
TABPRT(1HZ¢Z¢NM,10)
TABPRT(1HR 4R ¢ NM,10)
TABPRT(4HPHI L PHI 1 ,NM,10)
TARPRT{4HCURVCURVoeNM,10)
TABPRT(2HVM, VM ,NM,10)
TABPRT(1HB,B,NM,10)
TARPRT(6HERASE2AREA,1536,8)

LSTOP = 5

GO 7

0 (999,999) , LSYOP

999 RETURN
1150 FORMAT(///1X1THSTREAMLINE TABLE-/17X32HJ X2

*
END

W/UI118yF12.696X9A69F126649)0)

SLCHN



*DECK ADDFPT
SUBROUTINE ADDFPT(INS,NPTS,JSAV1)

*ADDFPT ADD FIELD POINTS -ADDFPT~
o INPUT-
C INS = FIELD INDEX QOF FIRST POINT TO BE RELOCATED, INDEX OF
C FIRST NEW POINT
C NPTS = NUMBER 0OF POINTS TO BE INSERTED
C JSAVL = INDEX VALUE OF NEW SL ABOVE WHICH THE FIELD J-REFERENCES A
C T BE INCREMENTED BY ONE, =999999 [IF NO CHANGE IS TO BE MA
COMMON /IXORIG/ LHJyLHEy LBDULLBNE, LTONLTE, LWO,LLWEy LFOWLFE,
% LOJLESTA, LDUM(B),
% MO JNM, NJJNFCOLSy MAXNJ,MAXOL ¢ MAXNM,MAXLE,
* LEDGLEEy LROLLRELLRD
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)
COMMON /CB B(300)
COMMON /CM JMS(300)
COMMON /CPHI1 PHIL(300)

/

/

/

COMMON /CR / R(300)
COMMON /CS1 / S1(300)
COMMON /CS2 / S2(300)
COMMON /CVM / VM(300)

COMMON /7CZ / 21300}

COMMON /CIDEX / My,JyMUMD,ISTAG

M
NPT
JSAV

INS
NPTS
JSAV]

Houon

C RELOCATE FIELD PUINTS
NMOVE = M-1-NM
MTO = M+NPT
CALL MOVE(3,2(M),72(MT0D),NMOVE D,
1 R{M),R(MTOD), NMOVE ,D,
2 B(M),B8(MTO)yNMOVE D)
CALL MOVE(3,5S2(M),S52(MTO) 4NMOVE (D,
3 S1(M),S1(MTO),NMOVE +D,
4 VM{(M),VM(MTO) 4NMOVE ,D)
CALL MOVE(1,JMS(M),JMS(MTO),NMOVE,D)
C RELOCATE FLOW ANGLES WHEN INSERVING NEW ORTHOGONAL LINES
IF{JSAV,EQ.999999) CALL MOVE(1l, PHI1(M),PHI1(MTO),NMOVE,D)
NM = NM+NPT

C CORRECT THE JMS-CHAIN
MSAV = M
M = ]
130 CALL GETIX
IF(MU-MSAV) 160,135,135

135 MU = MU+NPTY
140 IF(MD-MSAV) 150,145,145
145 MD = MD+NPTY

150 IF(J-JSAV) 160,155,155
155 J = g+l ;3
160 CALL SAVIX \\:L

M = M+1



$sDECK ERRQORY

SUBROUTINE ERROR1

CEDUMPX EDUMP FOR STC EXECUTE SECTION : -EDUMPX~
Cs ALLCOM
COMMON /ALLCOM/ MACHA,PSA,TSAPTA,TTA, AXIA,RGA,GAMA,
1 MACHC ¢PSCoTSCPTC,TTC,y, AXIC,RGC,GAMC,
2 DAXIT,SCALEA,TTE,CHOTST :
RE AL MACHA (1) ¢ MACHC
LOGICAL AXIA,AXIC
LOGICAL CHOTSY
COMMON /CFB / LeMA,MB,PLB,PUB,WF,CHOKE , SUBSON, NK,PLBC,PUBC,
1 XCHOKE,s TAREA,VMBC, WRQST,WCALC, QV(8),QVP(8),
* JSUM,VMLBSO
LOGICAL CHOKE ¢ SUBSON

alaNeXaNeNalaNaNe

COMMON /ERASE / ERASEC(800)
COMMON /ERASE2/ AREA(96) ¢AREAU(96) yDISP(96)¢PT(96)9LAMBDA(96)

1 RHO(96) ¢ SQRTVV(96) 4TS(96) +TT(96) s VMSQ(961)
2 VVKQKP(96)
2 WOA(96) ¢ WSTA(96)s RGI96)+C2CP(96) yFGRI(96)
REAL LAMBDA
DIMENSION £52(96) 9 SODNQRM(96)
EQUIVALENCE (ES2,VVKQKP) 4 (SDNQRM,RHO)
DIMENSION RCU(96)
EQUIVALENCE (RCU,LAMBDA)

FIELD TABLES
INDEX- M=MO,NM

COMMON /C2 / 2(300)
COMMON /CR / R1300)
COMMDN /CS2 / $2(300)
COMMDON /CS1 . /7 S1(300)
COMMON /CPHI1 /7 PHIL1(300)
COMMON /CM / JMS(300)
COMMON /CCURV / CURV(300)
COMMON /CB / 8(300)

COMMON /CIDEX / M, JyMUWMD,ISTAG
TABLE OF INDEX LIMITS
COMMUN /IXORIG/ LHQesLHE, LBDULBDEs LTO,LTE, LWO,LWEs LFO,LFE,

% LOLLESTA, LDUM(B),
* MO,NM, NJNFCOLS, MAXNJ,MAXOL ¢y MAXNM,MAXLE,
* LEQsLEE, LRO,LRE,LRD

DIMENS ION LIMITS(24)

EQUIVALENCE (LIMITS, LHO)
COMMON /CVM / VM{300) ,/\
STREAML INE TABLE \\/)”
COMMON /SLTAB /7 W{128)+X21128)sSLCHN{128)

INTEGER SLCHN
BOUNDARY TABLE
INDEX- LB=LBDO,LBDE
LBNEXT= INCREMENT TO NEXT BOUNDARY

LBZ) = INCREMENT VO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIO
CHNAME= CHANNEL WITH WHICH THt BOUNDARY DATA IS ASSOCIATED

up = T OR F FUR UPPER OR LOWER BOUNDARY

LEDEX = RELATIVE INDEX OF Lebe PDINT WHEN LOWER AND UPPER SURFACE

CONTOURS ARE CONNECTED
BONAME,LBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY



aEelelsEeleNelsNaNelaN ol lalaNale)

OO0

DATA WHEN BOUNDARIES ARE COALLATED

DIMENSION BDT(L)yLBNEXT(1),LBZ1(Y),
1 CHNAME (1) ,UP (1) LEDEX(L1),
2 IBY(1)4sRBT(1),ANGBT(42)
LOGICAL up
INTEGER BOT,CHNAME,BDNAME
DIMENSION BHONAME(1),LBA(1),LBB(1)
EUUIVALFENCE (BDNAME, 268T), (LBA,RBT), (LBB,ANGBT)

FLOW ADJUSTMENT TABLE
INDEX- LE=LFO,LFL

NFCOLS= 8

X1¢ = DRTHNH)GONAL CUORDINATE

X2t = STREAMLINE COORDINATE OF SL EMINATING FROM T.E.
X1Br = x1-COORDINATE OF CHOKL STATION OF FLOW BELOW TL.E.
X1AF = X1-COORDINATE OF CHOKE STATION OF FLOW ABOVE T.E.
St = S1-COORDINATL OF T.t. (UPPER SURFACE). THIS ITEM

IS USED WHEN INTERPOLATING FOR WAKE DELTA-STAR.
LFB,LFA=INDICES UF STATIUNS HELOwW AND ABOVE T.E.
NCHB,NCHA=NUMBER OF CHANNELS UELOW AND ABOVE T.E.

LRF = INDEX OF DUMMY ORTCHN LIST FOR THE T.E.
LRXF = INDEX OF LAST CHANNEL BELOW THE T.E.
JORDER= O IF TOTAL FLOW AT X1F IS GIVEN
2 IF FLOW ABOVE T.E. IS GIVEN
= 1 IF FLOW BELOW T.E. IS GIVEN
JORDER= ~1 IF FLOW AT X1F IS CHOKED AND SINGLE CHANNEL

[

DIMENSION XIF(1),X2F(1)X1BF(1)sXLAF(1),
1 SIF(1)+NCHBIL)sNCHA(]1) ¢JORDERI(1) 4VNR(12)
EQUIVALENCE (LFBoX1BF) o (LFA4XLAF )y (LRF¢NCHB) o (LRXF¢NCHA)

DIMENSION LFB(1)4LFA(CL) LRF(1),LRXF(1)
STATION TABLE

INDEX- L=LO,LESTA

SCHOKE= STATION CHOKE INDICATUR (ADJWF,BRHS,WRIOUT)

MCL = SHARP CORNER INDICATOR (BLDTBS)
MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ X1(1)4LNEXT(1)MLB(1)oMUB(]1),PRIM(Ll),
1 TYPELB(L1) ,NAMELB(1),ILB(1)+FLB(1),SILB(1),
1 TYPFUB (L) ,NAMEUB(L)oIUB(Ll),FUB(L)SLUB(LY},
3 VMB(1),DWNDVI(L1)y X2CL(1),VCL(1) MCL(481)
LOGICAL PRIM
DIMENSION SCHOKE (1)
EQUIVALENCE { SCHOKE + DWOV)

EQUIVALENCE (BOT¢X1FyX1)y (LBNEXT4X2F,LNEXT)y (LBZ1,X1BF,MLB)
FQUIVALENCE (CHNAME ¢X1AF ¢MUB )y (UP¢S1F,PRIM)

EQUIVALENCE (LLDEXyNCHB,TYPELB) s (2ZBT,NCHA,NAMELSB)
EQUIVALENCE (RBT, JORDER,ILB)y (ANGBT,VNR,FLB)

COMMON /CTABPR/ 11T7AR

CALL TABPRT(6HALLCOM,MACHA,20,8)
CALL TABPRT(3HCFB,.L,33,4)

CALL TABPRTISHCIDEXyMy549)

11TAB = LBDO

CALL TABPRT(6HBDYTAB,BDT,LBDE,3)
I11TAB. = LFO

CALL TABPRT(6HCADJUWF ¢X1F 4 LFE 48)

I17TAB = LO \?%

CALL TABPRT(6HSTATAB,X1sLESTA,S5)



C

C

c

630

635

640

CALL LSPFITUAREAFPYNK, AR
DN 630 K=1,NK
STX(K)= SVX(K)+SPX(K)

STY(K)= SVY(K)+SPY(K)
KA = 1

DO 640 LL=1,L0

J = JlilLtel)-1

K = Kl(LtL+1)-1

IF (MU NELO) GO TD 635
STXULJ)=STXIK)=STX(KA)
STYULJ)=STY(K)=STY(KA)
IF(MD.NE.O) GO TO 640
STYD(J)=STY(K)-STY(KA)
STXC(J)=STX(K)-STX(KA)
KA = K

IF(PRPRN.EQ.(-1)) GO TO 80O
WRITE (641700) SVXINK},SVY(
LINES = LINES+4

EAQSPY'NK' ‘1,

NK) o SPXINK) g SPYINK) ¢STX{NK) 4STYINK)

1700 FORMAT(/6X25HSUM-VM*COS(PHI ) *DF LOW 2F10.2436X925SHSUM=VMES IN(PHIT)

800

820

830

*&DFLOW ~ =F10.2+/6X25HSUM={(
*~PSO)*SIN(PHI)*DA =F10.2,76
*25HTOTAL Y-MOMENTUM FLUX

RELOCATYE DATA INTO THE M-ARR
CALL MOVE(Z2, MACH,MACHM(MA)
CALL MOVE(2,PT,PTMI(MA),NK,]

P-PSO)*COS(PHI)*DA =Fl0.,2936X425HSUM-(P
X25HTOT AXIAL MOMENTUM FLUX =F10.2¢36X,
=F10.2y)

AYS
eNKyly PSoPSM(MA) (NKy1l)
s TT,TTMIMA),NK,1)

FILL IN STAGNATION POINT VALUES

IF{MLBIL).EQ.MA) GO TO 820
M = MLBI(L)

CaLL GETIX

MACHM(M)=0,

PTM{M)=PTM(MU)
PSMIM)=PTM(M)
TTM(M)=TTM{MU)

VMF (M)= 0,
IF(MUB(L).EQ.MB) GO TO 830
M = MUBI(L)

CALL GETIX

MACHM{M) =0,

PTM(M)=PTM{MU)
PSM(M)=PTM(M)
TIM(M)=TTM(MU)

VMF(M)= O,

INDEX TO NEXT STATION

L = L+LNEXT(L)
IF{L.LT.LESTA) GO TN 500
RETURN

END

OVERLAY(STC,3,0)

\/}0\



*$DECK STCXX
PRUGRAM STCXX .
COUMMON /CMAXIT/ MAXIT,MAJCTR,GREFIN,EDUM
COMMON /SELECT/ LENTRY
1 60 TO  (5,10,15420917) o LENTRY
INITIAL DISTANCE ALONG SL=-$
v CALL SLC
GO 10 25
c REF INE GRID
10 CALL REFINE
GO TO 25
c SLC,PTMOVE » ADJWF
15 CALL SLC
17 CALL PTMOVE
CALL SPC
CALL FARFLD
GO TO 25
C ADJUST SL POSITION, CALC. FAR FIELD VELOCITIES
20 CALL ADJSL
25 RETURN
END

(@]



500

C

C
510

501

520

IFIELD= O

JSUM = 0

LINES = 64
LINEA = O

L = L0
PLB = 0.
PUB = 0.
WF = 0.

SUBSONIC/SUPERSIINIC BRANCH SELECTION

M = MLBLL)
CALL GETIX

JA = J

MAA =M

M = MUH(L)
CALL GETIX

JB = J

MBB = M

IF(JSUM.EQ.O0) SUBSON=.TRUE.
IF(SSEF) SUBSON=.FALSE.
IF(SCHOKE (L) .NE.XCHOKE)} GO TO 510
IF(SSDF) SUBSON=.FALSE.

JSUM = JA+256%J8B

EXECUTE FLOW BALANCE
CalL FLOBAL
IF(TYPELB(L).EQ.TE .OR. TYPEUB(L).EQ.TE) JSUM=0

BRANCH AND ASTERP ARE PRINTUUT INDICATORS

DATA DRSTAR/Z2H*#%/, SUB/3HSUB/, SUPER/SHSUPtR/, ICHOKE/SHCHOKE/
ASTERP= BLANK '

IF(PRIMIL)) ASTERP=DHSTAR

RRANCH= SUPER

IF{SUBSON) HRANCH=SUB

IF(SCHOKE(L)EQ XCHOKE) BRANCH=][CHOKE

CALL SETM(1,BLANKs CHANLS,10)
CALL MOVE(2,ZF(MA),Z4NKy1, RF(MA),RyNK,l)
CALL MOVE(Z2,CURVF({MA),CURV,NKy,1y VMF{(MA)¢VMyNK,l)

LQ =0
K = 1
M = MA

FLOWIK)I=RSTAIK}*CG

PHI(K)= PHILT(M)*TQODEG

QGAM = FGR(K)/(1.+FGR{K))

MACHIK)=VM({K)*SQRT{QGCAM/ (RGIK)*TS(K)))

AQAREFI(K) = R(K)

IF t AXTA ) AQAREEIK) = PISRIK)*R(K)

PS{K) = RHO(K)?*RGIK)#TS(K) ' ‘/?) :
PSQPO(KI=PS(K)I/PSA \
PSQPT(K)I=PS(K)/PTI(K)

TSOQUTU(K)I=TISIK)/TT(K)

CP MUST FOLLOW USE OF RG

CP(K)= (PS(K)-PSA)*Q0

CALL GETIX

XI2(K)= X2(J)

[F(SLCHN(J) cEQ.CHANLS(LQ)) GO TO 530



Lo = LQ+1
JitLt)y= J
KI(LU)= K

CHANLS(LQ)=SLCHNI(J)
IF(LQ.GTel) FLOWMXILQ-1)=FLOWIK)
1 =0

525 1 = [+1
IF(SLCHN(J) sNELJICHN(I).AND.T1.LT.IC) GO TD 525
QPTO = 1./WPTO(1)

530 PTQPTOIK)=PT(K)*QPTO
K = K+l
M = M+]
IFI(KJ.LEWLNK) GO T 520
JI(LQ+]1)=d+]

KL{LQ+1)=K
FLOWMX(LQ)2FLOWIK-1)
LQS = 0
533 LOS = LQSe1
KB = K1(LQS)
KE = K1(LQS+1)-1
=

FLMX 1./FLOWMX (LQS)
DO 535 K=KB,KE

535 PFLOW(K)=FLOWIK)®FLMX
IF(LQS.LT.LQ) GO TO 533

X111 = X1(L)

IF(PRPRN.EQ.(-1)) GO TO 610

CALL FHEAD(LINEA+NK)

LINEA = &

IF({ «NOT.PRIM{L)) LINEA=8

WRITE (641600) XI1+ASTERP,CHANLS,BRANCH,

1 (XI2(K),PFLOW(K) 3Z(K)oyR(K)PHI(K)oCURV(K) (PSQPO(K)PSQPT(K),
2 TSQTTU(K),CP{K)sMACH(K) yAQAREF(K) PTQPTO(K) K=1,NK)

1600 FORMAT (/25H STATION COORDINATE, XI1=yF7.3,A2,13H CHANNELS~
1100A642X)4A5//  5Xy13HXI2 STRM FNCT ¢6Xe3HX 92 48X s 3HYReBX ¢ IHPHI,
16X 4HCURV 16X 21HPS/PO  PS/PT  TS/TT96Xe2HCP 16X ¢ 4HMACH ¢ 6 X
3 6H AREA43Xe6HPT/PTO  / (2XoF6e34F10e3,F12.5,F11e5,F9.34F11.5,
4 FOe3,2FB8e3,F10.3,F9.49F1143,F9,3,7X,)4)

610 IF(.NOT.PRIM(L)) GO TO 800
M = MA
DO 620 K=1,NK
COSPHI= COS(PHI1IM))
SINPHI= SIN(PHILl(M))
FYX{K)=VM(K)*COSPHI]
FVY(K)=VM(K)*SINPHI
FPX(K)={(PS(K)-PSA)*COSPHI
FPY(K)=(PS(K)~PSA)*SINPHI

620 M = M+l
Svxtll= O,
Svy(l)= 0.
Sex(l)i= 0.
sPY(l)= O.

CALL LSPFIT(WSTAFVXNKy WSTA,SVX,NK¢ ~1)
CALL LSPFIT(WSTAZFVY NKe WSTAZSVY NK,y ~-1)
CALL LSPFIT(AREA,FPX,NKy AREA,SPX,NK, -1)

|52
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C NEW

C CAN

*

WRIOUT
SUBROUTINE WRIOUT
T WRITE STC OUTPUT DATA » -=WRIOUT-

COMMON /ALLCOM/

RE AL

LOGICAL
LOGICAL
COMMON /CFB /

LOGICAL
COMMON /CSS /

INTEGER
LOGICAL

MACHA+PSA,TSA,PTA,TTA, AXIA,RGAyGAMA,
MACHC yPSC oTSC4,PTC,TTC, AXIC,RGC,GAMC,
DAXIT,SCALEA,TTECHOTSY
MACHA (1) y MACHC
AXIA,AXIC
CHOTST
LyMA,MB,PLB,yPUB ¢WF yCHOKE , SUBSONy NK,PLBC,PUBC,
XCHOKE, TAREA,VMBC, WRQST,WCALC, QVIB),QVP(8),
JSUM,VMLBSQ
CHOKE ¢ SUBSON

SSFML ¢ SSEF ¢SSEANG SSDF ¢ SSFEND, SSFND1
+SSODLEJA4FACT yBRLXs CURRLX
SSFML

SSEF, SSDF, SSDLE

SSFML = SUPERSONIC CURVATURE FORMULA NUMBER

SSEF

= SUPERSONIC ENTERING HLOWy T OR F
SSEANG= ENTERING FLNOW ANGLE (DEGREES) FOR SSEF=T
= SUPERSONIC DISCHARGE fLOW, T OR F

SSFEND= SUPERSONIC BEAM DOWNSTREAM END CONDITION, =0,1 FOR PARABOL
SSFND1= SUPERSONIC BEAM UPSTREAM END CONDITION, =O¢ly FOR PARABOLA
SSDLE = SS FLOW BELOW AND AFT OF LE PT, T OR F

A4FACT= CENTRAL

POINT INFLUENCE COEFFICIENT FACTOR

BRLX = B-RELAXATION FACTOR
CURRLX= CURVATURE RELAXATION FACTOR

COMMON /ERASE2/

RE AL
COMMDN /ERASE3/
DIMENSION

EQUIVALENCE

REAL ,
DIMENS ION
EQUIVALENCE

AREA(96) , AREAD(96) 4DISP(96) 4PT(96) ¢ LAMBDA(96)
RHO(96 )y SQRTVVI96) 4TS(96),TT(96) yVMSQ(96),

VVKQKP ({96, )

WQA(96) s WSTA(96), RG(96),C2CP(96) +FGR(96)

LAMBDA

J1(10)+K1010) CHANLS(10)+PS(96) 4 MACH(96),FLOW(96)
X12196)42196) R(96)PHI(96),CURV(96),PSQPO(96),
VM(96) yFVX(96)4FVY(96) +FPX(96) FPY(96)4SVX(96),
SVYI96) s SPX(96) ¢SPY(96) ySTX(96),5TY(96)
(AREAD X1 2¢FVXeSTX)y (DISPo2+FVY,STY),
{SQRTVVeRFPX)y (VMSQ.PHIFPY),y (VVKOKP,CURVoSVX1},
(WQA,PSQPO,SVY), (C2CP,YM,SPX), (FLOW,SPY)

MACH

X(L),Y(1)

(XeZ)o(Y,4R)

VARTABLES FOR NASA VERSION ONLY
USE FGR IF NEEDED

DIMENSION

EQUIVALENCE

COMMON /IXORI1G/

*
*
x

DIMENS ION
EQUIVALENCE
CUMMON /CBEND /

PFLOW(96) +PSQPT(96), TSQTT(96) +CP (96) ¢ AQAREF (96),
PTQPTO(96)FLOWMX(10)

(FLOW,PFLOW), (LAMBDA,PSQPT), (TS,TSQTT),
(RHOLCP) +(FGR,AQAREF)y (RG,PTQPTO)

LHO,LHE, LBDO,L.BDE, LTO,LTE, LWO,LWE, LFO,LFE,
LOyLESTA, LDUM(B),

MO+NM, NJ,NFCOLS, MAXNJyMAXOL ¢MAXNM,MAXLE, ‘tb
LEO,LEE, LRO,LRE,LRD “?)
LIMITS(24)

(LIMITS,LHO)

NBCR(2) 4, ANGE(2) yCURVE(2),FB(2)

COMMON /CBITS / BITS,BLANK



COMMON /CCUBE 7 NBCU2)4CLl(2),C2(2),FEND(2)

COMMON /CGRAV / (1,

COMMON /(P / PIoTWOIPL 4PIQL+P10Q4,TODEG, TORAD

COMMON JCREFINZ SGLySG2, VMGL o VMG2

1, NGReNGZy SGRELI0) ¢GRILOYy SGZ2L10) 462(10)
COMMON /SLTAB /7 WU128)¢X210128),SLCHN(124)

INTI GER SLCHN

STATLION TABLE

INDEX- L=L0O,LESTA

SCHUOKE= STATION CHOKE INDICATOR (ADJWF4BRHS,WRIOQUT)

[aNeNaRaNal

MCL = SHARP CORNER INDICATOR (BLDTBS)
MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ X1(1)sLNEXT(1)oMLB(1),MUB(]L),PRIM(L1),
1 TYPELB(1) NAMELB(1),ILB(1),FLB(1),S1LB(1),
1 TYPEUB(1),NAMEUB(L),IUB(1)FUB(L),S1UBI(]1),
3 VMB(1),DWOVILl)y X2CL(1),VCL()),MCL(481)
LOGICAL PRIM : ,
INTEGER TYPELB,TYPEUB
DIMENSION SCHOKE(1)
EQUIVALENCE . (SCHOKE+DWDV)

COMMON /BCOMMN/ PROGM(9) ,FILIN,FILOT

LoGlcaL FILINGFILOT

COMMON /ADAMQ1/ NAME(6),ADDRES(6)4TITLE(6) +IDENT(6)

COMMON /CCURV / CURVF(300)
COMMON /CDS2 / MACHM(300)

REAL MACHM

COMMON /CPHI1 / PHI1(300)
COMMON /CPRINT/ PRTES2yPRTB,PRTA,PREFIN,PREFN2,SSONIC4PDUM(10)
COMMON /CPRPRN/ PRPRN

INTEGER PRPRN
COMMON /CB / PSM(300)
COMMON /CS2 / PTM(300)
COMMON /CR / RF(300)
COMMON /CRHS / TTM(300)
COMMON /CVM / VMF(300)
COMMON /C2 / 2F(300)

COMMON /CIDEX / M,JyMUMD,LISTAG
COMMUN /CLINES/ LINES,OMITFK,PTITLE(6)

COMMON /CFRFLD/ FSAV(300)e STXULL128)4STXD(128),5TYU(128),5TYD(128)
COMMON /CHNFPT/ ITCHN(LO) sWTFS(L10) ¢WTFA(10),WPTO(10),WTTO(10), IC

INTEGER DBSTAR ySUBy SUPER ¢+BLANK yBRANCHCHANLS yASTERP,TE
LOGICAL UPSTRM,DNSTRM
DATA TE/2HTE/

PIINV = 1./P1

Q0 = 0.
IF{MACHA.LE..1) GO TO 95
IF(GAMA.NE.O.) GO TO 92

Q0 = (RGA*TSA)/(PSA®MACHA*MACHA)
GO 10 95
92 QO = 2./(GAMA®PSA*MACHA®MACHA)

C BEGIN LOOP THROUGH STATIONS -4)
95 CHOKE = .FALSE. \



160 M = MD
IFIM.GT.0) GO TO 124
GO TO 180

C APPROACH STREAMLINE
170 XKEYB =ASL
GO TO 200
c BODY SURFACE
180 XKEYB =XK5SV
' GO TO 200
c TRAILING STREAMLINE
190 XKEYB =XK5SV
XK5SV = TSL

200 IFIXKEYH LHHQLTSL)Y GO TO 220
IFENOTLLOWER) GO TO 220

L = LBF (NAMELB(L))
IF(LEDEX(LB).EQ.O) GO TU 220
C LOUP TO FIND BOUNDARY NAME OF UPPER SIDE OF L.E.
LBXx = LB
214 IFLLBA(LBX).GE.LEDEX(LB)) GD VO 220
LBx = LBX+3

IFILBX,LT.(LB+LBZ1(LB))) GO TO 214
CALL ERROR]
220 SPDA(1)=SPDASYV
CALL LSUM{AW,PSMPO.NI1, SPDA)
SPDASV= SPDAI(NI)
ARM = RM
IF ( AXIA ) ARM = PI*RM*RM
DO 225 I=14NI

AW(I) = (AW(I)-ARM)/ARM
225 COPI(I) = SPDA(T1) *QU/ARM

ADDG = SPDASV#*QUI/ARM
230 LINLS = 64

CALL FHEAUINI+6)

Kup = 2

IFILOWER) KUP=]

CHN = SLCHN(J2)

Xi2 = X2(J2)

SWORG = 0.

WRITE (6,1200) LOWUP(KUP ) CHN¢XI2y (XIL{I)oSW(I)+ZW(TI)eRWII),
* ANGW(1),CURVW(I),PSQPOLI),CP(I),PSQPT{1),MACH(I),COPI(1),AW(]),
* PTQPTO(L)sI=1,N1)
1200 FORMAT (/2XsA6,17H BOUNDARY TO CHN=4,A64+31H, STREAMLINE COORDINAT

*Ey XI2=4FT7.391H.// 5Xo IHXT 1 96 X9 IHSIWe TX 9 SHXWGZWs6X e SHYN;RWy 55X,y

* GHANGW,5X s SHCURVIW9 S XySHPS/PO 35Xy 2ZHCP 44Xy SHPS/PT 34Xy 4HMACH,5X,y

* 4HCDPI,14H (A-AMAX)/AMAX,8H PT/PTO / (2Xy2FB.3¢F1l2.5¢F1l1.5

* F8.3.Fll.5.2F9.3'F7.3o2F9.4'F14.3'F8.3')ol /

WRITE (6,1210) TIQTID

1210 FORMAT (/6X4HHTT/TTO =,F9.3) ‘f)
IF ( XKEYB.EQ.ASL ) WRITE (6,1220) ADDG

1220 FORMAT (/6X,1SHADDITIVE DRAG =,F9.4)
IFIMD.GT.0) GO TO 123

c INTEGRAL MOMENTUM HBALANCE ON THE CHANNEL
IF({.NOT. LOWER) GO TO 310



bt B = SPDASY
Gy 100 110

310 tun = SPDASV
FIOT = STXU{J2)+FLRB+FUB

FERR FTOT-STXD(42)
WRITE (641300) CHNoSTXULJ2)FLB,FUBFTOT ,STXD(J2) ,FERR
1300 FORMAT(/1X32HINTEGRAL MOMENTUM BALANCE, CHN=A6,2X19H(AXIAL FORCES

% ONLY)/6X31HENTERING MOMENTUM =Fl1l.49/6X31HLOWER BQUND
®ARY PRESSURE FORCE =Fll.4¢/6X31HUPPER BOUNDARY PRESSURE FORCE =Ff}1
5,4, /12X12HSUM DF ABDVEF24.44/6X31HLEAVING MOMENTUM =F
#11.4,/12X25HLRROK =Fllaty)
J2 = J2+1
IF(JZ2.LELNY) CO TO 105
RE TUKRN
tND



COMMON /CFB8 / LyMA,MByPLB,PUB WF yCHOKE ¢y SUBSONy NKoPLBC,PUBC,

1 XCHOKEs» TAREA,VMBC, WRQST,WCALC, QVI(B),QVP(8),

* JSUM,VMLBSQ .
LOGICAL CHOKE » SUBSON
INDEX~- M=MQO,NM

COMMON /C2 / 21300)

COMMON /CR / R(300)

COMMON /CS1 / 51(0300)

COMMON /CPHI1 /7 PHIL1(300)

COMMON /(CM / JMS{300)

COMMON /CCURV /7 CURVI{300)

COMMON /CIDEX / MoyJ,MUyMD,ISTAG

COMMON /CVM / VM(300)

COMMON /CDS2 / MACHM{300)
REAL MACHM

COMMON /CB / PSM{300)

COMMON /CS2 / PTM(300)

COMMON /CRHS 7/ TTM(300)

COMMUN ZIXORIG/Z LHOsLHE, LBDOLWLBDE, LTOLLTE, LWO,LWE, LFO'LFE'

® LOJWLESTA, - LDUM(B),
& MOJNM, NJJNFCOLSy MAXNJ,MAXOL yMAXNM,MAXLE,
* LEO,LEE, LRO,LRE,LRD

DIMENSION LIMITS(24)

EQUIVALENCE (LIMITS,LHO)

COMMON /CBEND 7/ NBCB(2),ANGE(2) yCURVE(2)FB(2)
COMMON /CBITS / BITS,BLANK
COMMON /CCUBE 7 NBC(2),C1(2),C2(2),FEND(2)
COMMON /CGRAV / CG
COMMON /CP] / P1,TwOPI,PIQ2,PIQ4,TODEG,TORAD
COMMON /CREFIN/ SG1,5G2,VMGl,VMG2
| NGRyNGZy SGR(10)+GR(10)y SGZ(10),GZ(10)
COMMON /SLTAB / W(128)9X21128),SLCHN(128)
INTEGER SLCHN

COMMON /CHNFPT/ ICHN(10) WTFS(10),WTFA(10),WPTO(10),WTTO(10), IC
INTEGER HLE HTE,ASL+BDY ¢ TSLyCHNNyCHN¢ XK5SV ¢ XKEYB ¢BLANK

LOGICAL DOUBLE +LOWER yUPPER

DIMENSION LOWUP(2)

DATA LOWUP/SHLOWER,5HUPPER/

DATA HLE,HTE/2HLE ,2HTE/y ASL,BDY,TSL/3HASL,3HBDY3HTSL/

DEFINE REFERENCE DYNAMIC PRESSURE, ETC
(8]0 = 0.
IF(MACHA.LE..l) GO TO 95
IF(GAMA.NE.O.) GO TO 92

Qo = (RGA*TSA)/(PSA*MACHA®MACHA)
GO 10 95
32 QO = 2+/(GAMA*PSAX*MACHA®MACHA) /%;)
BEGIN LOOP THROUGH CHANNELS ‘
95 LINES = 64
1up = 4
NCHN = ]
J2 =1
105 CHNN = SLCHN(J2)
LOWLR = TRUL .



1 =0
101 1 a 1}
1 COUNNGNE GTOHNGT ) JAND. 1oL T 10) G T 10T
GPYTO = Lo /wWP IO
GIHTLO = Lo/wWlilst])

GO TH 122

110 J¢ = )2+l
[FUJ2.EGaNT JUR. SLCHN(J2+41).NELCHNN) GO TO 120
GO o 110

120 LOWER = FALSE.

BUILD I-SUBSCRIPTED ARRAYS

122 M = MBEGIN(J2)
L =0
SPDASV= 0.
XK5SV = BDY
123 1 =1
SWORG = S1(M)
PTO = PTM(M)
110 = TTM(M)
TTQTTO= TTM(M)*QTTO
124 DOUBLE= .FALSE.
125 SW(I) = S1(M) - SWORG
IW(l) = (M)
RWIT) = RI(M)

ANGW( 1) =PHI1(M)*TODEG
CURVWI(T}= CURVIM)

PS = PSM(M)
PSQPT(1)=PS/PTM(M)
PTQPTO(I)=PTM(M)*QPTD

MACH( I)=MACHM(M)

AW(I1) = RWLI)

IFC AXIA ) AW(I)=PI*RW(])}%*RW(I)
PSQPO(1)=PS/PSA
PSMPO(1)=PS~-PSA

CP(l) = PSMPO(1)*QO
IF(LOWER) PSMPO(]I)==-PSMPOI(I])
CALL GETIX

CALL STANO(M,L,UPPER)
XI1(I)=X1{L)

NI = |

I = 1+1

IFINI.EQ.1) GO TOU 160

CHECK FOR LtADING EODOGE POINT
IF(ISTAG.NE.1) GO TO 140
IF(TYPELB(L).EQ,HLE .OR. TYPEUB(L).EQ.HLE) GO TO 170
ISTAG=1
IF(DOUBLE) GO TO 160
pouBLE= .TRUE.
GO TO 125

CHECK FOR TRAILING EDGE POINT
140 IF(ISTAG.NE.2) GO TO 160
ISTAG=2
IF(TYPELB(L).EQ.HTE +URe TYPLUBI(L).EQ.HTE) GO TO 190

ISTAG=0,3 OR DOUBLE=T \Vb%



*DECK USECDW
BLOCK CATA USECDW

*USECDW REPLACE STCW USE CARDS
COMMON /ERASE3/ wWDUM(318)
END



YDIELYE wWieluhy

SUBROUT INE WHIBODY

*RRIHOY WRITE QUTIPHT FOR EACH BOUNDARY -WRIBDY-

C

OO0 OOOOO0

(aNeNeNaNal

%
%

NEW

1
2

COMMON /BCOMMN/ PROGMI9) +FILIN,FILOT

LOGICAL FILINGFILOT :

COMMON /ADAMOLl/ NAME(6),ADDRES(6),TITLE(6) s IDENT (6)

COMMQON /CLINES/ LINES,OMITFK,PTITLE(6)

COMMON / CNORM / RHL ,RM,AHL,ARM

COMMON /ERASEZ2/ XI11100),SW(100)+ZW(100)RW{100) yANGW(100},

CURVW(100},VE(200),MACH(100),PSQPO(100),CP(100),

PSQPT(102),PTQPTD(102), TT(100),AW(100),S5PDA(100)

VARTABLES FOR NASA VERSION ONLY--PSQPT AND PTQPTO
COMMNON /ERASE3/ AQANI(100),CDPI1(100),PSMPO(100)
REAL MACH

DIMENSTUN XWll)yYWL])

t QUIVALENCE (XWolW)y (YWeRW)

COMMON /CFRFLD/ FSAV(300), STXU(128),STXD(128),5TYu(128),5TYD{(128)

COMMON /ALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIA4RGA,GAMA,
MACHC PSC,TSC,PTC,TTC, AXIC,RGC,GAMC,

DAXIT,SCALEA,ITE,CHOTST
REAL ' MACHA (1) ¢ MACHC
LaGiCaL AXIA,AXIC
LOGICAL CHOTST

BOUNDARY TABLE
. INDEX~- LB=LBDO+LBDE

1
2

S

[

LBNEXT= INCREMENT TO NEXT BOUNDARY _
LBZ1 = INCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE CDALLATIO
CHNAME= CHANNEL WITH WHICH THE BOUNDARY DATA 1S ASSOCIATED
upP T OR F FOR UPPER OR LOWER BOUNDARY
LEDEX RELATIVE INDEX OF L.E. POINT WHEN LOWER AND UPPER SURFACE
ﬂ CONTOURS ARE CONNECTED
RDNAME 4 LBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
NATA WHEN BOUNDARIES ARE COALLATED
DIMENSION RDT(1),LBNEXT(1),LBZL(1),
CHNAME (1) ,UP (1) LEDEX (1),

IBT(1)+RBT(L) JANGBY (42)
LOGICAL ue
INTEGER BUT,CHNAME, BONAME
DIMENSION BONAME(1),LBA(L),LBB(1)
EQUIVALENCE (BDNAME, ZBT), (LBA,RBT), (LBB,ANGBT)
TATION TABLE

INDEX~ L=LO,LESTA

SCHOKE= STATION CHOKE INDICATOR (ADJWF,BRHS,WRIOUT)

mCL SHARP CORNER INDICATOR (BLDTBS)

MCL FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)

COMMON /CHDATA/ X1(1),LNEXT(1)yMLB(1l),MUB(L1)4+PRIM(L1),
TYPELB(L1) NAMELB(L),ILB(1),FLB(1)ySLLBI]1),
TYPEUB(1),NAMEUB(L1),IUB(1),FUB(L),SLUB(L),
VMB(1),0WDOV(1l)y X2CLI1),VCL(L),MCL(48BL)

LOGICAL PRIM

INTEGER TYPELB,TYPEUSB

DIMENSION SCHOKE (1)

EQUIVALENCE ( SCHUKE ¢ DWDV)

EQUIVALENCE (X148BDT) o (LNEXToLBNEXT), (MLB,LBZ1), (MUB,CHNAME)
EQUIVALENCE (PRIMyUP ), (TYPELB,LEDEX)  INAMELB,2BT),(ILB,RBT)

EQUIVALENCE (FLB,ANGHT) [%4:)



LH = LHP
GO T0O 122
124 TF(PTO(LH)NELBITS .AND. PTO(LH).NE.O.) WPTOULIC)=PTO(LH)
IF(TTO(LH) NE.BITS +AND. TTO(LH).NE.O.) WTTOC(IC)=TTO(LH)
128 [F(J2.LT.NJ) GO TO 100
136 WRITE (64,1130) (ICHN(I) WTFS(1) WTFA(L) ,WPTO(I) WTTO(I),el=1,IC)
1130 FORMAT (/49K CHANNEL FLOW RATES, PRESSURESs AND TEMPERATURES-//
* 16Xy IHSPECIFIED5Xe BHADJUSTEN, TX y6HPT/PSO4TXo6HTT/TSO /
* (bX'Aby“F13.‘0')O)

IF(.NOTL.FILOT) RETURN

REWIND NTAPN .

WRITE (NTAPN) STCFIL,(LIMITS{I),I=1,24)

WRITE (NTAPN) ((IDENT(I)ysI=1,6) yAX14RGyGAMyMACHO,PSO,TSO,PTO,TTO,
PRPRNGTTECHOTST MAXIT,MAJCTR, (NINNER(I),1=1,16), VELPOT,I1COB,
NODENS, RN¢NGR ¢ NGZo {SGR(1)41=1,40) VMGl VMG2, INRCTR, SLS,SG21,
NBCINCL)oNBCIN(2)sACFUL)9oACF(2),y SSFML,SSEF+SSEANG,SSDF,,SSFEND,
SSFND]1,SSDLEyA4FACT ,BRLX,CURRLX,TSIC, (FARFLD(]),I=1,8),

RHOC s RHOCSSyRHL yR M,
(ZP(1),1=1428), (TABLES(I)1=1,LESTA), (B(I)yI=l,NM), (JIMS(I
I=1oNM), (SL(L)eI=14NM)y (S2(1)yI=leNM),(ZF(]),I=14NM), (RF{
I=1eNM)5 (VMF(T)oI=1oNM)y (WII)el=19NJ)y (X2(]1)sI=14NJ),
{SLCHN{1),1=1,NJ)y TOLRL yMAXSWP,TOLES2yTOLINR,SGLIMIN,DS1DMP,
DSIRMO, (CRX(I)eI=196)9s RHOBAS yRHOAMP o IADM,NTHKX ¢NTHKY,
(THKX(T),1I=1,118) )

NTSAV NTAPO

NTAPO NTAPN

NTAPN NTSAY

RETURN

END

OVERLAY(STC,2,3)

)
1),

T NV RSN -



1005

65
1010
1011
1012
1013
1014

1030

1040

1090
1092

WRITE(6,41005) SSFMLySSFENDySSFND1 ¢ SSEANGySSEF 9SSDF ¢ SSDLE
FORMAT(43H CURVATURE CALCULATION FOR SUPERSONIC FLOW-/

16Xy THSSFML =,18,19H (FORMULA NUMBER)/ _

26X 4 THSSFEND=,F843443H (DOWNSTREAM END CONDITION, SSFML=2 ONLY)/
36Xy THSSFND1=,F8.3,41H =~ (UPSTREAM END CONDITION, SSFML=2 ONLY)/
46Xy THSSEANG=,FB8.34y43H ( INLET FLOW ANGLE, OEGREES, SSEF=T ONLY)/
5/38H SUBSONIC/SUPERSONIC BRANCH SELECTION-/

66Xy THSSEF  =,LBy37H (SUPERSONIC ENTERING FLOWys T OR F)/

76X, THSSDF  =,L8,%6H (SUPERSONIC FLOW DOWNSTREAM OF CHOKE STATION
*y T JR F)/ 6Xy THSSDLE =,L8458H (SUPERSONIC FLOW BELOW AND
BAFT OF A L.E. POINT, T OR F) )

WRITF (6,1010) (GR(T1)yI=14NGR)

WRITE (641011) (SGR{1),I=14NGR)

IFINGZ.EQ.O0) GO TO 65

WRITE (6,1012) (GZ(1)s1=1,NGZ)

WRITE (641013) (SGZU1)eI1=1¢NG2)

WRITE (6,1014) VMG1l,VMG2,CRX

FORMAT(/1X19HGRID SIZE CRITERIA=/6XTHNGR/GR=10F8.2)
FORMAT (6X, THSGR =410F8.2)

FORMAT (/6XyTHNGZ/G2=,10F8,.2)

FORMAT(6XyTHSGZ =9 10F8,2)

FORMAT(/6X, THVMGL =,FB.2,25X, 7HVMGZ =yFB8.2//6Xy THCRX =y6F8.3)

WRITE (641030) NM,MAXNM, LESTA,MAXLE, NJyMAXNJ
FORMAT(/1X19HMEMUORY UTILIZATION-/724X1THUSED AVAILABLE/6X11HGRID
* POINTSILIL,y110+4/76X6HTABLESIL691109/6X11HSTREAMLINESIL1L,110,)

ATLDSZ2= CLEN®TOLESZ

WRITE(6,1040) MAXIT,NREF INy INRCTR, TOLINR,TOLES2,CLEN,ATLDS2,ES2MX,
1 DSIDMPNODENS

FNRMAT (/18H CONVERGENCE DATA-/

16Xy THMAXIT =,18,3X,20H(MAXIMUM ITERATIONS)/

26Xy THNREFIN=,18,34H - NUMBER OF REFINEMENT JTERATIONS/ 6X,s7THINRCTR
3=4,]18y56H - NUMBER OF ADDITVIONAL ITERATIONS AFTER LAST REFINEMENT//
46Xy THTOLINR=, EB.1947H (INNER ITERATION TOLERANCE ON S.L. MOVEM
4ENT)/ 6Xy THTOLES2=y EB,14+3TH (FINAL TOLERANCE ON S.L. MOVEMENT)
5/6X+THCLEN =, Fye3,52H - CHARACTERISTIC LENGTH BASED ON GRID S1Z
6E CRITERIA/ €E21.1+38H - ABSOLUTE TOLERANCE ON S.L. MOVEMENT/
76Xy THMAXES2=y EB.1042H - LARGESYT So.l. MOVEMENT ON LAST ITERATION/
8/6X,THDS1DMP=, FB8.3,54H (STREAMWISE PT MOVEMENT DAMPING, =0 FOR
9 NO DAMPING)/ 6X, THNODENS=,18,58H (REFINEMENT LEVEL TO WHICH CON
ASTANT DENSITY IS ASSUMED))

LINES = 64

CALL FHEAD(13)

WRITE (641090) FARFLD

WRITE (6,1092) TADM,RHOBAS,RHOAMP, TOLRL

FORMAT (/26H SPECIAL BOUNDARY OPTIONS~/ 6XyTHFARFLD=,2(2X,A6))
FORMAT(/ 28H MATRIX SOLUTION PARAMETERS-/6XTHIADM =41843XeTOH(=-
11,0,1, FOR STREAMLINE, ALTERNATING, AND ORTHOGONAL LINE RELAXATION
2)/ 6X4THRHOBAS=,F8.3,3X,33H(ACCELERATION FACTOR, BASE LEVEL)/

36Xy THRHOAMP =y FB8.343X,45H(ACCELERATION FACTOR,y AMPLITUDE OF VARIATI
40N)/ 6XyTHTOLRL =y EB8.1+3Xs30H(TOLERANCE RELATIVE TO MAXDS2)

AHL = RHL

PRINT HIGHLIGHT AND MAX. BODY RADII AND AREAS ' [)Ri)
IF(AXIA) AHL=PI®RHL*RHL ' \



1021

C

80

95

96
1060
1070

1080

100

105

110

115

120

12¢

AlM = KM

It (AXTA) ARKM=P[o¥MeERM

WRITE 169]109]1) RHL dAHL yRM o ARM

FORMAL (/76X, 1THHIGHLIGHT RADIUS=,FB8.3,4X,15HHIGHLIGHT AREA=,

* FB.3/6X,1THMAX., BODY RADIUS=, FB,3,4X,15HMAX. BODY AREA=,F8.3)
PRINT CHANNEL TABLL OF CONTENTS :

CALL FHEAD(2)
WRITE (6,1060)

LH = LHO
IF(LH.GE.LHE) GO TO 96
MOREL = 4

IF(NR(LH) .NE.O) MOREL=MOREL+2+NR(LH)
CALL FHEAD(MOREL)

LH2 = LH+9
WRITI (641070) CHNAM(LH) s (WTFLOW(LHX) LHX=LH,LH2)
NC X = NC(LH)

IFINR{LH)LELO) GO TO 95
WRITE (6,1080) (TAB(1),1=1,4NCX)
CALL TABPRT(2HB=,HBB8(LH) NCXENR(LH) NCX)

LH = LH4LHNEXT(LH)

GO TO 80

CONTINUE

FORMAT(/1X26HCONTENTS OF CHANNEL TABLE-)

FORMAT(//6XTHCHN =2X gA6 ySXTHWTFLOW= ELl2.49/6XTHTTO = FB.245X
*THPTO =F8.3,5XTHTSO =FB8.2¢y5XTHPSO =FB8.3,/6 XTHMACHO =FB.4,5X7
*HAQ = E12.441XTHVARY =L8,/6XTHRG = FBa.2¢5XTHGAM =FB8eby )

FORMAT{/6XTHNB/TAB=2XsA6+s1HsSX9AbelH ¢ SXeAG s lHS5X sAb41H¢5X A6y 1H,)

LOOP THROUGH CHANNELS TO PRINT FLOW RATES, PRESSURES, AND TEMP
RHOINF= PSA/(RGA*TSA)

VINF = SQRT({GAMA*RGA*TSA)*MACHA

WINORM= RHOINF*VINF*P]

J2 =0

IC =0

J2 = Ja+1l

JCHN = SLCHN(J2)

IFCJCHN.NE.SLCHN(J2+41) .OR. J2,EQ.NJ) GO TO 110
J2 = J2+1

GO TO 105

IC = 1C+1

WTFA(IC)I=W(J2)/WTINDRM
IF( RGA.NE.l. ) WTFA(IC)=W(J2)
ICHN(IC)=JCHN

LT = LTO
IFLJCHN.EQ.CH(LT)) GO TO 120
LTP = LT4LTNEXT(LT)
IF(LTP.GE.LTE) GO TO 120

LY = LTP

GO 1O 115

LTP = LT+LPSI(LT)4NPTILT)=.

WTFSCIC)=XCH(LTP)/WTNORM

IF{ RGANE.l. ) WTFS(IC)=XCH(LTP)
WPTO(IC)=PTC

WITGo(IC)=TTC

LH = LHO

1F(JCHN L Q.CHNAMILHY) GO 1D 126

LHP = LH4LHNEXT(LH)
IF(LHP.GEL.LHE) GO TO 128 \



*DECK WRIA
SUBRNUTINF wWRIA
*WRIA-~ WRITE THE KEY(S5)=A STC DATA RECORD -WRI1A-

COMMON /ALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIAJRGAyGAMA,

i MACHC 4PSC+TSC,PTC,TTC, AXIC,RGCyGAMC,
4 DAXITySCALEA,TTE,CHOTST
RE AL MACHA(1) yMACHC
LOGICAL AX1A,AXIC
LOGICAL CHOTST
RE AL MACHO
EQUIVALENCE (MACHO-+MACHA) ,(PSO4PSA) 4 (TSO,TSA),
1 (AXI 9AXIA) ¢ (RGyRGA) 4 (GAM,GAMA)
COMMON /CSS / SSFML,SSEF,SSEANG ¢ SSDF ¢ SSFENDSSFND1
1 »SSOLE,AGFACT BRLXyCURRLX,,TSIC,RHOC,RHOCSS
INTEGER SSFML
LOGICAL SSLFy SSDF, SSOLE
C SSFML = SUPERSONIC CURVATURE FORMULA NUMBER
C SSEF = SUPERSONIC ENTERING FLOW, T OR F
c SSEANG= ENTERING FLOW ANGLE (DEGREES) FOR SSEF=T
C SSDF = SUPERSONIC DISCHARGE FLOW, T OR F
C SSFEND= SUPERSONIC BEAM DOWNSTREAM END CONDITION, =0,1 FOR PARABOL
C SSFNDl= SUPERSONIC BEAM UPSTREAM END CONDITION, =0¢1, FOR PARABOLA
C SSDLE = SS FLOW BELOW AND AFT OF LE PT, T OR F
C A4FACT= CENTRAL POINT INFLUENCE COEFFICIENT FACTOR
C BRLX = B-RELAXATION FACTOR
C CURRLX= CURVATURE RELAXATION FACTOR
C TSIC = NUMBER OF POINTS TO BE READ FOR TRANSONIC INTERPOLATION
COMMON /IXORIG/ LHOyLHE, LBDO,LBDEs LTOWLTE, LWO,LWE, LFO,LFE,
* LOLLESTA, LDUM(B),
® MO,NM, NJ,NFCOLSy MAXNJ,MAXOL,MAXNM,MAXLE,
® LEOyLEE, LRO,LRE,LRD
DIMENSITON LIMITS(24)
FQUIVALENCE (LIMITS,LHD)

COMMON /SLTAB / W(128)+X2(128)ySLCHN(128)
INTEGER SLCHN

COMMON /BCOMMN/ PROGMI(9) 4 ILIN,FILOT
LOGICAL FILINy FILOT
COMMON /ADAMOL1/ NAME(6),ADDRES(6)»TITLE(G6),IDENT(6)
COMMON /BENDIN/ NBCIN(2),ACF(2)
COMMON /CB / B8(300)
COMMON /CBITS /7 BITS,IBLANK
COMMON /CCRX / CRXSLyCRXOLyCRXSSeCRXEsCRXC,CRMACH

DIMENSION CRX(6)
EQUIVALENCE (CRX,CRXSL)
c CHANNEL INPUT DATA TABLE
c INDEX - LH=LHO,LHE
CUMMON /CHDATA/ CHNAM(L) JLHNEXT(1) WTFLOW(L10) ¢NRIL)}4NC(1),TABI6),
1 BBI7S) '
DIMENSION TABLES(99K), TTO(1),PTO(]) ////
c TABLE OF CONVECTED PROPERTIES :)
c INDEX- LT=LTN,LTE D\
C CH = CHANNELNAME \\
C LINEXT= INDEX INCREMENT T1) THL NEXT CHANNEL
C LPST = RELATIVE LOUCATION OF PSI LISY
c NPT = NO, OF PSI, TT, PT AND RCU VALUES

DIMENSION CHIL) g LTNEXT (L) yNPT(L)oLPSI(1),LTT(495)



INTEGER CH,CHNAM
NDIMENSION XCH(1)

EQUIVALENCE (CHNAM, TABLES,CHyXCH) y (LHNEXT,LTNEXT},
* {WTFLOWsNPT),
* {WTFLOW(2),LPSI,TTO),

# (WTFLOW(3),LTT,PTO)

COMMON /CTADIN/ KRHOBASRHDAMP, [ ADM
COMMON /CINNER/ INRCTRRDUMyNINNER(L16),CNVF{16)
COMMON /CISBOT/ FARFLD(2),FREL(2)9yPRESI2)4RFF,NZP,

1 {PL10),PPS(1D)y Al,A2,ADUM(6)
INTEGER FARFLD,FREE,PRES

COMMON /ZCLINES/Z LINES,OMTIFK,PTITLE(6)

LOGIC AL OMTIFK

COMMUIN /7CM / JMS{300)

COMMON /CMAXIT/ MAXIT,MAJCTR,GREFIN,LEDUM
LOGICAL GREFIN

EQUIVALENCE (MAJCTR,NREFIN)

COMMON / CNORM / RHL yRM, AHL , ARM

COMMUN /CP1 / Pl,TWOPI PIQ2,P1Q4,TODEG,TORAD
COMMON /CPRINT/ PDUM1(3),PREFIN,PREFN2,PDUMI(11)
COMMON /CPRPRN/ PRPRN '

INTEGER PRPRN
COMMON /CPTMOV/ VELPOT,ICOB,NODENS,CPTDUM
LOGICAL VELPOT
COMMON /CR / RF{300)
COMMON /CREFIN/ SLS+S5G21+VMG19VMG2y NGRyNGZ+SGR(10)yGRU10),
1 $GZ(10),62(10)

COMMON /CS1 / S10300)

COMMON /CS2 / S2(300)

COMMON /CTOLRL/ TOLRLMAXSWP yCLEN,DSZ2ZMX,TOLESZ2 yNSWP,

1 DSINMP 4DSIMXADSIMXB yNDSLRMS4ES2MXyDS1RMO,
2 SGIMIN,TOLINR

COMMON /CTHICK/ NTHKX NTHKY THKX(20) ¢ THKY(20),THIK2D(78)
COMMON /CVM / VMF{300)

COMMUN /C2 / 21 {300)

COMMUN /CHNFPT/ ICHN(10)4WTFS(10),WTFA(10),WPTO(L10),WTTO(10),s IC
COMMON /TAPES / NTAPO,NTAPN

LOGICAL STCFIL
DATA STCFIL/T/
DATA KA/1HA/

OMTIFK= .TRUE.
IF(FILOT) OMTIFK=,FALSE.
CALL FHEAD(64)

TSC = TSA
TTC = TSC#*(1l.+(GAMA-1.)*,5%*MACHO*MACHO)
P1C = PSC=(TTC/TSCix*(GAMA/ (GAMA-1,}))
59 WRITE(6,1000) AXI MACHOsRGyTSCyGAM,PSC,TTE,PTC,CHOTST,TTC,

1 NBC IN,ACF

1000 FORMAT (/15H GENERAL INPUT=// 6X,THAXI Z9LB426Xs THMACHO =,FB.4/
16Xy THRG =|F802'ZBXl7HtSO =’F802, bXQ7HGAM =._F8.4.26X. B
1 THP 5() =yF8.3/ 6X,THTTE =eFB843426X4THPTO =¢yFB.2/ 6XyTHCHOTST=
1sLBy 26X, THTTO =,FB8.3// 27TH STREAMLINE END CONDITIONS-/ 6X,7THNBC

1IN =,218/ 6X,THACF ='ZF8.3/C¥£9 '



*DECK STALDO

SUBROUTINE STALOOD

«STALOO LUOP THRUOUGH STATIONS AND EXECUTE FLOBAL -STALOO-

o000

C

C

c

1
*

&
*
*

S

[

COMMON /CFH / L MA,MB,PLB,PUB ¢WF ,CHOKE ySUBSON, NK,PLBC,PUBC,
XCHOKE, TAREA,VMBC, WRQST,WCALC, QV(B8B),QVP{8),
JSUM,VMLBSQ
LOGICAL CHOKE ¢ SUBSON
COMMON /IXORIG/ LHO,LHE, LBDO+LBDEs LTOeLTE, LWO¢LWEs LFO,LFE,
LO,LESTA, LODUM(8),
MOysNM, NJJNFCOLSy MAXNJ,MAXOL yMAXNM,MAXLE,
LEO,LEE, LROJLRE,LRD
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)
TATION TABLE
INDEX- L=LO,LESTA
SCHOKE= STATION CHOKE INDICATOR (ADJWFBRHS,WRIOUT)
MCL SHARP CORNER INDICATUR (BLDTBS)
MCL FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ X1(1) LNEXT(1l)MLB(L),MUB(]L),PRIM(]1),
TYPELB(1) NAMELB(L),ILB(1) FLB(L),SLLB(L),
TYPEUB(L1) NAMEUBIL1),IUB(1),FUB(L1),SLUB(L),
VMB(1) ,DWDVILl)y X2CL(1),VCL(Ll)sMCL(4B])
LOGICAL PRIM
INTEGER TYPELB,TYPEUB
DIMENSION SCHOKE (1)
EQUIVALENCE { SCHOKE, DWDV)

COMMON /CB / B1300)
COMMON /CFB2 / PASS1
LOGICAL PASS1
COMMON /CINNER/ INRCTR,RDUM(33)
COMMON /CPRINT/ PRTES2+PRTBoPRTA4PREFINJPREFN2+SSONIC,PDUM(10)
COMMON /CRHS / RHS(300)
COMMON /CTOLRL/ TOLRL(10),ES2MX¢DSIRMO,SGLREF,TOLINR

BEGIN LOOP THROUGH STATIONS

c

410 PLB

I

CHOKt
JSUM
L

«FALSE.,
0
LO

ALL BRHS AND FLOBAL
0.
PuUB 0.
WF 0.
CALL BRHS

NDEX TO THE NEXT STATION (l.E. ORTHOGONAL)

450 L = L+LNEXTI(L)

IF(L.LTL.LESTA) GO TO 410

PASS1 = .FALSE. ‘?
RETURN \L*
END

OVERLAY(STC,24+2)



&N CK STOwl

PROGRAM STCW!

C WRITE IHE DViwv-ALL
CALL WRIA
HE TURN

fND

STC DATA RECORD,

KEY{(5)=A,



*DECK NEWRAP

SUBROUTINE NEWRAP (XyE 4 V)

*NEWRAP OUTSIDt TTERATION PROCEDURE ~NEWRAP-

c

[ X

aNaXsEakaksisEaliaEaRale!

YO BE USED WHEN INNER SELF CONVERGENT RELATIONS EXIST.

INPUT-
X -~ AHBSCISSA
£ - ERROR IN ThE ORDINATE
v - STUORAGE FOR A 12 ELEMENT VECTOR
INPUT, FIRST ENTRY ONLY
vil) CTR = 0.
viz2) DEDX = ESTIMATE OF THE SLOPE OF THE CURVE
(X2=X1-€E1/DEDX IS THE FORMULA FOR THE SECOND X)
(E/DEDX) IS USED TO REDUCE DXMAX DURING THE ITERATION
vi3) = XMOVE
ABS({XMNVE) = MAXIMUM DELTA X )
SIGN({XMOVE )= DIRECTIUN TO THE BRANCH OF THE CURVE WITH SLOPE=S1

CUTPUT -
X = NEXT X ESTIMATEH

COMMON /CNEWR / DEDXP(2) 4DXP(2) ¢DXyeWS

DIMENS ION vi12),Q(12)y XP{2)4EP(2)

EQUIVALENCE (CTR,Q(1))y (DEDX,+Q(2))s (XMOVE,Q(3)),

1 (DXMAX,Q(5)), (DXPREV,Q(6))s (OPSIGN.Q(T))e (SPAN,Q(8)
2), (XP,Q(9)), (EP,Q{11))

LOGICAL SPAN

0O 53 1 = 1,12

50 C(I) = viD)

IFICTR.GE.30.) CALL ERROR}
IFICTR.NE.O.) GO TO 200

FIRST ENTRY

0x = -C/DEDX
DXMAX = ARS(XMOVL)
DXPREV= DXMAX
OPSIGN= O.

SPAN = LFALSE.

GO TU 520

SECOND AND SUCCESSIVE ENTRIES, EVALUATE ODEDXP(I) AND DXP(I)

200 WS = 0.

220

DO ¢50 1=1,2
DxP(1)= 0.
IF(I.EQ.1) GO TO 220
IF(CTR.LE.1.) GO TO 270
IF(WS.EQ.0.) GO TO 220
IF(.NOT.SPAN .OR. (E*EP(2).GT.0.)) GO TO 250
IF(.NOT.SPAN .OR. SAMESIGN(E,EP(2))) DO NOT USE POINT 2
DE = E-EPL(I]) .

DX = X=-XP(1)
IF(ABS(DE)LTLABSIDX)/1.E15) GO TU 250 ‘

IF(ABS(DX).LT.ABSIDEI/L1.ELS) GO TO 250
DEOXP(1)= DE/DX
CHECK SIGN OF DEDXP(I)



JECLERXPCLYo it T400) GO ¥y 290
NDXPELY= AMAXTI(-DXMAX JAMINL(-L/DEDXP(1),DXMAX))
WS = WSel.

250 CONTLIUE

/10 TH{WSNFE.0L) GO T3 400

THE UELXP HAVE INCORRECT SIGNS

TAKE MAX JUMP TOWARD THE CORRECT BRANCH

MAYBL DESIRED ORNDINATE IS ABOVL/BELOW THE MAX/MIN OF THE CURVE
350 IF(UPSIGN) 360,360,355
355 DXMAX = ,5%DXMAX
360 OPSIGN= -1.

DX = XMOVE

60 100 520

OO

C REDUCE MAX DX IF DIRECTION OF ITERATION JS CHANGING
400 TH(UPSIGN) 410,490,490
410 DXMAX = 5%)DXMAX
490 OPSIGN= 1.

C PEDICT NEXT ABSCISSA, DEDXP HAVE THE CORRECT SIGNS
500 DX =(DXP{1)+DXP(2)) /NS
DXMAX = AMIN1(DXMAX,ABS(XMOVE ))
C ~DXMAX.LE.DX.LE.DXMAX
520 DX = AMAX1(-DXMAX,AMIN1(DX,DXMAX))

c SAVE CERTAIN GOODIES TO USE FOR FUTURE ENTRIES
600 DXMAX = .25%DXMAX + ,75%*AMINL(DXMAX,AMAX]1 (DXPREV,ABS{2.%E/DEDX)))

DXPREV= ABS(DX)
Xp(2) xXP(1l)
EP(2) EP(1)
XP(1l) X
EP(1) £
IF(EP(L)*EP(Z)elLTo0.) SPAN=.TRUE.
CTR = CTRe],

C SET X AND RETURN
X = X+0DX
DD 960 I=1,12
960 V(1) = Qt}l)
RETURN
END

N



C

c

M = M+]
CALL GETIX
ISTAG = 3

CALL SAVIX
RHS(M)= Q.
B{M) = BDUMMY
GO TO 756

SPECIAL HBODUNDARY TYPES
724 TFUTYPELBIL).NELFARFLD AND. TYPELB(L).NE.FREE «AND.

& TYPELB(L).NELPRES) GO TO 756

B(M) = .S5*%(AREAD(2)-AREAD(1))*BETSQP*(S2(2)-S2(1))

RHS(M)= AREA(2)-AREAO(2) - AREA(1)+AREAO(L)

IF(VMLBSQ.NE.O.) RHSIM)=RHSI(M)

1 -(AREACQ(2)-AREAOQ( 1) )*BETSQP*, 5%« (VMLBSQ/(VM(M)*VM(M))-1.)
GO TO 756

INTERIOR POINT
725 B8M = 0.
[FI{MM.NE.M)} GO TU 726
TSAVGM= 5% TSIKM]}+TS(KML))
QGAMM = FGRIKM)/{]1.+FGR{KM))
HETSOM= 1.-VM{MM)*VM(MM] ) *QGAMM/ (RGIKM)*TSAVGM)
RHOVM = 5% (WQA(KML) +WQA(KM))
BM = JH%BETSOM#*(S2(MM)-S2(MM]) ) /RHOVM
726 1F{WSTA(K+1).EQ.WSTA(K)) GO TU 728
TSAVGP= ,S5%(TSIK)+TS{K+1))

QGAMP = FGR(K)/(1.+FGR(K))

BETSQP= 1.-VM(M)*VM(M+]1)%2QGAMP/ (RGIK)*TSAVGP)

RHOVP = 5% (WOA{K+1)+¢WQA(K))

RM = JS5%BETSQP*(S2(M+1)-52(M))/RHOVP + BM
728 IF(SLSWI(L).NE.O.) GO TO 730

B(M) = BM

GO YO 732
730 B(M) = BRLX*BM+{1.-BRLX)*B(M)

732 IF(MM.EQ.M JAND. B(M)%B({M-1).LT.0.) SSOL=.TRUE.
IFIWSTA(K+1).EQ.WSTA(K)) GO 10 757
735 RHS(M)=(AREA(K+1)}-AREAOQ(K+]1)-AREA{K)+AREAOD(K} )/ (WSTA(K+1)-WSTA(K]})

1 ~{AREA(KM)~AREAD(KM)~AREA(KML)+AREAO(KM1))/ (WSTA(KM)=-WSTA(KM
2 1))
756 KM] = K
MM ] = M
KM = KML+1
MM = MM]1+]
GO 70O 760

DOUBLE POINT (l.Es W(K+1)=Ww(K))
757 RHS(M)= ES2(K)-ES2(K+1)

760 K = K+1
M = M+] —
IF(K.LT.NK) GO TO 725 t:) \\
UPPER BOUNDARY \

NOTE~ MB=MUB(L)-1 FOR A STAGNATION POINT

M = MUBI(L)
RHS(M)= 0.
M = MR



RHS(M)= 0.

QGAMM = FGRIK)/(1.+FGR(K))

BETSOM= 1e=VM(M)eVMIM)E*QGAMM/ (RGIK)*TS(K))
BiM) = BETSOMx(S2{M)=S2(M-1))/WQAI(K)
IF(HB(M) Q0. ) BI(M)=BDUMMY

C SPECIAL BOUNDARY TYPES
C TEST FOR SHOCK ON ORTHOGONAL
CALL GETIX

IF{ MUEQ.0 +AND. MD.EQ.O ) GU TO 800
IF(TYPEUB(L) NELPRES .AND.

1 TYPEUB{L)  NELFREE <AND,

2 TYPEUBIL) .NELFARFLD) GO TU BOO

BIM) = S« AREAD(K)~AREAQIK=1))*BETSQM%(S2(M)-S2(M-1))
RHS(M)= ARLA(K-1)-ARLAN(K-1) - AREA(K)¢AREAD(K)

BOO0 IF{(BIMI®HBIM-1)).LT.0.) SSOL=.TRUE,
CeoaoaoEND CALC UF B AND  KHS

SLSwitL)r=0,

IF(SSOL) SLSWI(L)=1.
RETURN

END



IF{SCHOKE(L).NE.XCHOKE) GO TO 500
IF(SSDF) SUBSON=,FALSE.
JSUM = JA+256%J8B

c EXECUTE FLOW BALANCE
500 CALL FLOBAL
IF(TYPELB(L).EQ.TE .OR. TYPEUB(L).EQ.TE) JSUM=0
[IF{ MA,FQ.MB ) RETURN
VMB(L )= vMBC

o EVALUATE S2-DEVIATIONS
F = 1.
IFC(TYPELBIL).EQ.SOLID <AND. TYPEUB(L).EQ.SOLID) .OR.
* TYPELBR(L).EQ.FIELD .OR. TYPEUB(L).EQ.FIELD) F=AREAO(NK)/AREA(NK)
IF{SSONIC.EQ.2.) F=1,
c (PLANE 2-D)
DO 510 K=1,NK
510 ES2(K)= (F*AREA(K)-AREAO(K))/LAMBDA(K)
IF(.NOT.AXIA) GO TO 550

c (AXISYMMETRIC)
K = 2
M = MA+] :
520 ES2(K)= ES2(K)/(TWOPI*R(M))
K = K+l
M = M+l

IF({K-NK) 520,520,550

C EVALUATE MAXIMUM FLUW BALANCE FRROR, ES2MX
550 TF(L.EQ.LO) tS2MX=0.
PO 560 K=1,NK
560 ES2MX = AMAX]I(ESZMX,ABS(ES2(K)))

IF (PRTFESZ oLt 24) GO TO 600
IF (X1{L) LT.PDUM(B).OR.X1(L)«GT.PRTES2) GO TO 722

LMX1 = L
LMX2 = L
NKX1 = NK

CALL MOVE (14ES2,ES2X1yNKyl)
IF (X1(L).EQ.PDUM(8)) WRITE(6+1661)
GO TO 660

600 IF (PRTES2.NE.2.) GO TO 722
DATA ENTRY2/F/
ES2MX0=0.
DO 605 K=1,NK
6035 ES2MX0= AMAX1IESZMX0,ABS(ES2(K)))
IF (ENTRY2) GO T 610
ES2MX1l= ES2MXO
ES2MX2= ESZ2MXO0

LMX1 = L
LMX2 = L e
NKX1 = NK ‘i)/j5
NKkX2 = NK

CALL MOVE {(24ES2+ES2X1yNKyly ES2+ES2X2eNK, 1)
ENTRY2 = .TRUE.
GO TO 690

610 IF(ESZ2MX0.LE.ES2MX1) GO TO 630



ES2MX2 = ES2MX]1

LMX2 = LMX1

NKX 2 = NKX1

CALL MOVE (1,ES2X1+ES2X2yNKX1,y1)
ES2MX1= ES2MXO

LMX]1 = L

NK X1 = NK

CALL MOVE{1,ES2,ES2X1yNK,1)
GO TO 650

630 IFLES2MXN.LE.ES2MX2) GO TO 650
ES2MX2= ES2MXO
LMX2 = L
NK X 2 = NK
CALL MOVE(1,ES2,ES2X2,NK,1)
650 IF(MBB.NE.NM) GO TO 690 '
WRITE (6,1661)
660 WRITE(6,1660) X1(LMX1)
M = MLB(LMX1)-1
[F(LMX1.EQ.L) M=MA-1
DO 670 K=1,NKX1
M = M4}
670 WRITE(6+16T70)BIM) sRHSIM) 4DS2(M) ¢Z(M)4RIM)yPHIL(M)yCURVIM),LES2X](K)
IF(LMX]1.EQ.LMX2) GO TO 690
LMX1 = LMXx2

NKX1 = NKX2
CALL MOVE (1,ES2X24ES2X14NKX2,1)
GO T0O 660

1661 FORMAT(1H1) .
1660 FORMAT (//9H STATION=,FB.3//5Xe1HBs10X9s3HRHS ¢9Xy3HDS299Xy1HZs10X, /

1 IHR 3 10Xy 4HPHI1 97X s4HCURV, TX s SHES2X1/) !
690 CONTINUE

C*x%%CALC COEFICIENT B AND RHS OF MATRIX EQUATION FOR DS2

c SET SUPERSONIC OL INDICATOR /
722 SSOL = .FALSE. [+
C LOWER BOUNDARY '
c NOTE- MA=MLB(L)+1 FOR A STAGNATION P/INT
M = MLB(L)
RHS(M)= 0.
K = 1 -
M = MA o
RHS(M)= 0. 7
QGAMP = FGR(1)/(1.+FGR(1)) {
BETSQP = 1.-VM(M)%VM(M)*xQGAMP/(RG{1)*TS(1)) /
R(M) = BETSQP*(S2(M+1)-S2(M))/WQA(1) A
o IS FIRST POINT AN ISTAG=3 PT AND THE FIRST OF A DOUBLE POINT

IFI(WSTA(2).NE.WSTA(L1)) GO TO 724 .
IF(TYPELB(L).NE.FIELD) CALL ERRQOR1
o TREAT FIRST PT AS DUMMY PT AND 2ND PT AS ISTAG=3 PT
RHS(M)= ES2(1)-€ES2(2)
B(M) = BDUMMY
CALL GETIX
ISTAG = 0O
CALL SAVIX
K = K+}



*DECK BRHS
SUBRNUT INE BRHS
*BRHS -~ COEFFICIENT B AND RHS TERMS : ~BRHS~

c qurpPyr -
C RHS(M)= RIGHT HAND SIDE OF THE MATRIX EQUATION FOR DS2
C H(M) = COEFFICIENT OF THE CURVATURE TERM

COMMNN /7ALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIA,RGAyGAMA,
1 MACHC+PSC+TSCoPTCoTTCy AXIC+RGCyGAMC,
2 DAXIT,SCALEA,TTE,CHOTSY

REAL MACHA( 1), MACHC

LOGICAL AXTA4AX]IC,CHOTST

COMMON /CFB / L,MA,MB,PLB,PUB WF,CHOKE,SUBSONyNK,PLBC,PUBC ,
1 XCHOKEy TAREA,VMBC, WRQST,WCALC, QVI(8),QVPI(8),
® JSUM, VML BSO

LUGICAL CHOKE » SUBSON

CNOMMON /C55S / SSFML,SSEFoSHEANGy SSDF ¢SSFEND.SSFND1
1 »SSDLE A4FACT ,BRLX,CURRLX

INTEGER SSFML

LOGICAL SSEF, SSDF, SSOLE

SSFML SUPERSONIC CURVATURE FORMULA NUMBER

SSEF SUPERSONIC ENTERING FLOW, T OR F

SSEANG= ENTERING FLOW ANGLE (DEGREES) FOR SSEF=T

SSOF SUPERSONIC DISCHARGE FLOW, T OR F

o non

SUPERSONIC BEAM DOWNSTREAM END CONDITION, =0,1 FOR PARABOL

SSFNDLI= SUPERSONIC BEAM UPSTREAM END CONDITION, =041+ FOR PARABOLA

SSDLE = SS FLOW BELOW AND AFT OF LE PT, T OR F
AGFACT= CENTRAL POINT INFLUENCE COEFFICIENT FACTOR
BRLX = B-RELAXATION FACTOR
CURRL X= CURVATURE RELAXATION FACTOR
COMMNN /ERASE2/ AREA(96) ¢ AREAD(96) 4DISP(96)PT(96)LAMBDA(96)
1 RHO(96) ¢ SORTVV(96) 4TS(96),TT(96) ,VMSQ(96),
¢ VVKQKP (96,
2 WQA(96) yWSTA(96)y RGI96)+C2CP(96) FGR(96)
RE AL L AMBDA
NDIMLNSITON £52096), SONQRM{96)
EQUIVALENCE (£S2+VVKQKP) 4, {SONQRM,RHO)
DIMENS ION RCUL96)
£EQUIVALENCE (RCU,LAMBDA)

o INDEX— M=MO,NM
COMMON /C2
COMMON /CR
COMMON /CS2
COMMON /CS1
COMMON /CPHI1
COMMON /CM
COMMON /CCURYV
COMMON /CR’

2k XaXsKaNaNaNa Rl
»
n
n
m
<
o
"

2(300)
R{300)
$2(300)
$10300)
PHI1(300)
JMS(300)
CURV(300)
B(300)

NN NN NN NN,

COMMUN /CIDEX / MyJyMUMD,ISTAG
COMMON /IXORIG/ LHO4LHE, LBDN,LBDE, LTO,LTEs LWO,LWE, LFO,LFE,
- LDOsLESTA, Lhum(s),

% MOJNM, NJNFCULSy MAXNJyMAXOL ¢ MAXNM,MAXLE,
* LENGWLEEY 1ROGLRLZLRD

DIMENSTUN LIMITS(24)

EQUIVALENCE (LIMITS,LHO)

COMMON /CBEND / NBCB(2),ANGE (2) yCURVE(2)FB(2)

~
\95



COMMUON /CHITYS /7 BITS,,BLANK
CHOMMEIN JGGUIBE 7 HBLE2) 40 102)4,0202) oFEND(2)
(oMMt JUGLRAY /(I

oMM /0P / Pl TWOP] s PLOU2H,PIUG ,TNNEG, TORAD
LOMMIE JUREF T W01 502 ¢ VMG s VMG2 ~
Iy HORGHGTy SGROT0D)4GRILO), SGZUL10)4GZ2L110)

COMMIE /5LTAE / wil28),Xx2(128),S5LCHNIL28)
INTLELER SLCHN

STATION TABLE

INDEX- L=LO,LESTA

SCHUKt= STATION CHOKE INDICATOR (ADJWF¢BRHS ¢WRIOQOUT)

MCL = SHARP CORNER INDICATOR (BLDTBS)

MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ X1(l) LNEXT(L1),MLB(1l)sMUB(Ll),PRIM(]1),

1 TYPELB(1) ,NAMELB(L1),ILB(1),FLR(L1),S1LBL(1),
TYPEUB(L)NAMEUB(1),]UB(L1),FUBI(L1),S1UB(]1),
VMBI1),DWDV(1)y X2CL (1) ,,VCL (1) eMCL(48])

LOGICAL PRIM

INTEGER TYPLLB,TYPEUB

DIMENSION SCHOKE (1)

FQUIVALENCE . (SCHOKE,DwDV)

DIMENSION SLSWI(])

EQUIVALENCE {SLSWI,VvCL)

C SLSWI = SONIC LINE/SHUCK WAVE INDICATOR

oOOOOE

W -

COMMON /CDS2 7/ 0LS2(300)
COMMON /CMAXIT/ MAXIT,MAJCTR,GREFIN,EDUM
LOGICAL GREFIN
COMMON /CPRINT/ PRTES2,PRTB,PRTA,PREFIN,PREFN2ySSONIC,PDUM(10)
COMMON /CRHS /7 RHS(300)
COMMON /CTOLRL/ TOLRL yMAXSWP,CLEN,DS2MX,TOLDS2,NSWP,
1 DSINDMP4DSIMXAYDSIMXB¢DSIRMSES2MX
COMMON /CTABPR/ 11T7TAB
COMMON /CVM / VM(300)

INTEGER FARFLD,FIELD,FREE+PRES,SOLID,TE
DIMENSION ES2X1(96)+ES2X2(96)
LOGICAL ENTRYZ2, SSOL
C SSOL = SUPERSONIC POINT ON THIS OLs ¥V OR F

DATA FARFLD/6HFARFLD/, FIELD/SHFIELD/, FREE/4HFREE/,
* PRES/4HPRES/y SOLID/SHSOLID/, TE/2HTE/

c INITIALIZE
TOLS2 = AMAX1(.01,2.*%TTE)
BDUMMY= 1./1024.

c SUBSONIC/SUPERSONIC BRANCH SELECTION

M = MLB(L)

CALL GETIX

JA J

MAA M

M MuBI(L)

CALL GETIX

JB = J

MBB = M

IF(JSUM.EQ.O) SUBSON=.TRUE. /7
IF(SSEF) SUBSON=.FALSE. \"){O



245

250

252

255

258
260

265
267

270
275

280

282

290

295

GO TO 255

FLOW IS NOT CHOKED

L = LXx2
PLB = PLBX
PUB = PUBX

CALL FLOBAL

VMg (L )= vMBC

NLF = (LFE+1-LFO)/NFCOLS

ILF = (LF-LFO)/NFCOLS :
IFCINRCTR.EQ.O «UR. MOD(INRCTR-14NLF).NE.ILF) GO TO 290
IF(VNR(LF).NE.O.) GO TO 252
VNRILF+1)=-2,

VNRILF+2)=,25%WRQST

WNEW = WRQST

VNR(LF+6)=0.

CALL NEWRAP (WNEW,WCALC-WRQST,VNR(LF))
IFIVNRILF+46).EQ.(~1.)) WNEW=WCALC
RATIO = WNEW/WRQST

ADJUST FLOW IN THE STREAMLINE TABLE

M = MLB(L)

CALL GETIX

JA = J

M = MUBI(L)

CALL GETIX

JB = J

CHECK TO SEt IF USER WISHES FLOW RATE TO BE VARIED
JX JA

LH LHO

IF(LH.GE.LHE) GO TO 267
IF(CHNAM{LH).EQ.SLCHNI(JX)) GO TO 265
LH = LH4LHNEXT(LH)

GO TC 260

IF{ .NOT.VARY(LH)) GO TO 280
IF(JX.EQ.J8) GO TO 270

JX = J8

GO TO 258

ADJUST FLOWS

DO 275 J=JA,JB

W(J) = WULJ)*RATIOU

GO TO 290

DO NOT ADJUST FLOWS, PRINT COMMENT IF SUPER-CHOKED
IF(SCHOKE(LK2) .NE « XCHOKE } GO TO 290

IF(RATIOLT.1e) GU TO 282
SCHUKE(LKZ2)=0,

GO 10 290

WRITE (641280) RATIOWX1(LK2) CHNAM(LH)

S1-COORDINATE ON UPPER SURFACE AT THE T.E.
IF(JORDER(LF).LT.0) GO TO 295

M = MLB(LXA)

SIF(LF)=S1(M)

INDEX TO THE NEXT T.E.FLOW ADJUSTMENT X1-STATIONS
LF = LF4+NFCOLS
GO 10 101



ALl FL W ADJUSTMENTS CHUMPLETED,

pETUYRH tOR FLUOW

BALANCE AT ALL STATIONS.

SO0 THEPDUMUEG) s EU.0.) R TURN

[1TAK = LFOQ

ALL TABPRT(GEHCADJIWF ¢ X1F 4 LFEL10)
CALL TABPRT(IHWyWNJ,10)

RETURN

1280 FORMAT(/65H %*ex%

THE CHUKED FLOW RATE IS LESS THAN THE USER INPUT

*FLOW/RATE. +6XoBHRATIO = osF9.693X96HSTA = ,FB8,3+3Xe6HCHN = L,Ab)

END



118
120

c
130

Cex

IF(X1IBFILF) NEJXITE) CALL STAXL(X1BF(LF)(X2TEe¢~1.¢LKB,DUM)
IF(X1AF(LF).EQ.XLTE) GO TO 120 4

CALL STAXL(XLAF(LF)ys~1,9+X2TEDUM,LKA)
IFCJORDER(LF)) 130,140,200

SINGLE CHANNEL CHOKE
CHOKE = JTRUE.

L = LKA

CALL FLOBAL
SCHOKE(L)=XCHOKE
LKZ =i

VMB(L )= VMBC

RATIO = WCALC/WRQST
GO TO 255

ITERATE FOR T.E, PRESSURE, JORDER(LF)=0

140 IFL.NOT.CHOTST) GO TO 150

150

155

L = LKB
CHOKE = .TRUE,
CALL FLOBAL

PUBX = PUHC
WBCHOK= wWCALC
L = LKA
CAaLL FLOBAL
PLBXx = pPLBC

WACHOK= WCALC
CHOKE = J.FALSE.

Qve = 0.
PSTE = -1.
L = LXB
PLB = 0.
PUB = PSTE

CALL FLOBAL
VMBSAvV= VMBC

wRo = WRQST

WB = WCALC

L = LXA
IF(CVP.EC.O.) PSTE=PUBC
PLB = PSTE

PUB = 0.

CALL FLOBAL

YO = WBU+WRQST

WAB = WR+WCALC

IF(CHOTSYT) WAB=AMIN1 (WBCHOK,wWB)+AMIN]1 (WACHOK,WCALC)
YTOL = l.E-5%*Y0
DYDX = ~1l.E-5

CALL QIREM(PSTE +WABy5%(PT(1)-PSTE),QVP)
IF(QVP.NE.O.) GO TO 155 - i;;
VMB (LXB)=VMBSAV \
VMB(LXA)I=VMBC

SETUP TO ADJUST FLOWS

IFINCHB(LF).NESL) GN TO 170

NCHBILF).EQ.]



L L X8
RAT I WH/WHI)
G100 25%%
NCHA(LF).EQ.]

170 RATIU = WCALC/WRUST
GO To 255

L1 1

C#*%v CALCULATION OF TE PRESSURE (GIVEN FLUW) AT STATION LX1

c

c

200 IFCJORDERILF).EQ.2) GU TO 205

JORDER=1
Lxl = LXB
LXx2 = LXA
LK1 = LKB
LK2 = LKA
GO T3 210
JORDER=2
205 LX1 = LXA
Lx2 = LXB
LK1 = LKA
LK2 = LKB
210 L = LX1
CALL FLOBAL
VMBIL)= VMBC
IF(JORDER(LF).EQ.2) GO TO 220
PLBX = pPuBC
PUBX = 0.
GO 10 230
220 PLBX = 0.
PUBX = PLBC
CALCULATION OF FLOW (GIVEN TE PRESSURE) AT STATION LX2

230 IF{.NOT.CHOTST) GO TO 245
CALCULATE MAXIMUM/CHOKED FLOW
L = LK2
CHOKE = .TRUE.
CALL FLOBAL
CHOKE = oFALSE.
VMBSAV= VMBC
RAT IO = WCALC/WRQST

CALCULATE PRESSURE AT THE T.E. STATION
235 1F(LK2.EQ.LX2) GO TO 240
L = LX2
WF = WCALC
IFISSDF) SUBSON = (FALSE.
CALL FLOBAL
WF = 0.
SUBSON= .TRUL.
NAMEL IST /NLADJ/ LFoLXLebLKLl,yLX24LK2,PLBX,PLBC,PUBX,PUBC
240 IF(PDUM(6).EQ.2.) WRITE(64NLADJ)
IF{ (PLBXeNE<O. +AND. PLBC.GE.PLBX) .OR.
1 (PUBX.NE.O. .AND. PUBC.GE.PUBX)) GO TO 242
GO TO 245

CHOKED FLOW
242 SCHOKE(LK2)=XCHOKL

VMB(LK2)=VMBSAV.
VMB(L)= VMBC \SO



*DECK ADJWF
SUBROUTINE ADJWF

*ADJWF - ADJUST WEIGHT FLOW . =ADJWF~
COMMON /ZALLCOM/ MACHAPSA,TSALPTA,TTA, AXIA,RGA,GAMA,
1 MACHC yPSC,TSC,PTC,TTCy AXIC,RGCyGAMC,
2 DAXITsSCALEA.TTEZCHOTST
KRt Al MACHAL L) ¢ MALHIL
LOGICAL AXTAGAXIC oCHUTST
COMMUN /CHR / LyMA M, PLB,PUB WF 4CHOKE s SUBSONy NK,PLBC,PUBC,
1 XCHOKE, TAREA,VMBC, WRQST,WCALC, QVI(B),QVP(B),
" JSUM,VMLBSQ |
LoGICAL CHOKE, SUBSON
COMMON /CSS / SSFML,SSEF,SSEANG+SSDF +SSFENDSSFNDL
1 s SSDLEZA4FACT ,BRLX,CURRLX,TSIC
INTEGER SSFML
LOGICAL SSEF., SSDF, SSDLE
COMMON /ERASE2/ AREA(96) yAREAD(96) 4DISPI{96) ,PT(96),LAMBDA(96),
1 RHOUG6 )y SQRTVVI96) 4 TS(96) +TT(96) 4 VMSQ{96)
2 VVKQKP [{96),
2 WQA(96) s WSTA(96)s RG(96)+C2CP(96) 4FGRI(96)
REAL LAMBDA
NDIMENSION £ES2096) s SONQRM{96)
tQUIVALENCE (t S2,VVKQKP), (SDNQRM,RHO)
DIMENSION RCUL96)
ECQUIVALENCT (RCU,LAMBDA)
c INDEX~ M=M(),NM
COMMON /C? 2{300)

/

COMMUN /CR / R(300)
COMMON 7CS2 / $20300)
COMMON /CS51 / 51(300)
COMMON /CPHILl /7 PHIL(300)
CUMMON /CM / JM5(300)
COMMON /CCURV / CURVI(300)

COMMON /C8B / B{(300)
COMMON /CIDEX / My JyMu,MD,I5TAG
COMMON /IXORIG/ LHO,LHE, LBDO,BDE,s LTO)LTE, LWO,LWE, LFO,LFE,

- LOSJLESTA, LOUM(8),
* MOsNMy NJoNFCOLSy MAXNJoMAXOL o MAXNMyMAXLE
» LEOyLEE, LRO,LRE,LRD

DIMENS ION LIMITS(24)

EQUIVALENCE (LIMITS,LHO)

COMMON /SLTAB /7 Wl128),X2(128),SLCHN(128)
INTEGER SLCHN
COMMNON /CHDATA/ CHNAMUL) LHNEXT(1) yWTFLOW(L1) TTO(L),PTO(L),
» FSUCL)PSOCL) yMACHO(1) 4AD(L1) 4y VARY(S)4TAB(6)
INTEGER CHNAM
LOGICAL VARY
FLOW ADJUSTMENT TABLE

INDEX- LF=LFO,LFE . \
NFCOLS= 8 \

X1F ORTHOGONAL COODRDINATE

X2F = STREAMLINE COORDINATE OF SL EMINATING FROM T.E,

X18F = X1-COORDINATE OF CHOKE STATION OF FLOW BELOW T.€E.
X1AF = X1-COORDINATE OF CHOKE STATION OF FLOW ABOVE T.E.
SIF = S1-COORDINATE OF T.E. (UPPER SURFACE). THIS ITEM

oOOOOOOOO0

IS USED WHEN INTERPOLATING FOR WAKE DELTA-STAR,



aEeEelnle

C

C

c

101

T, b A IRDICES (08 STATIONS BELUW AND ABOVE T.E.
HEHB, HOHA=NUOMBER (F CHANNELS BELOW AND ABOVE T.F.
1t = INDEX GF DUMMY ORICHN LIST FOR THE T.F.

L RXF INDEX OF LAST CHANNEL BELOW THE T.E.

JORLULR= 0 IF TOTAL FLOW AT X1t IS GIVEN
2 1F FLOW ABOVE T.E. IS GIVEN
1 IF FLDOW HFELOW T.E. 1S GIVEN

JORDER= -1 IF FLUOW AT XI1F IS CHOKED AND SINGLE CHANNEL

DIMENSION XLF(L1) o X2F (1) 4X1IBF (1), X1AF (1),

l SLF(1)yNCHBR(1)yNCHA(L1) ,JORDER(1),VNR(12)
EQUIVALENCE (LFByX1BF )y (LFA,XL1AF )y (LRF¢NCHB) o (LRXF,NCHA)
DIMENSION LFB{1)yLFACL) LRF (1) LRXF(1)

STATION TABLE
INDEX~ L=LO,LESTA
SCHUKE= STATION CHOKE INDICATOR (ADJWF,BRHS,WRIOUT)

MCL = SHARP CORNER INDICATOR (BLDTBS)

MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE.FLOBAL)
DIMENSION XLOL)oUNEXT(L1),MLB(1),MUB(L1)sPRIM(]),

1 TYPELB(1),NAMELB(L1),ILB(1)FLB(1),S1ILB(1),
1 TYPEUB(1),NAMEUBI(1),IUB(1),FUB(L1),S1UB(L1),
3 VMB(1),0WDV(1l)}, X2CL(1),VCL(1),MCL(48B])

LOGICAL PR IM

INTEGER TYPELB,TYPEUB
DIMENSION SCHOKE (1)
EQUIVALENCE (SCHOKE»DWDV)

EQUIVALENCE (CHNAM, X1F 9 X1) s (LHNEXT¢X2F yLNEXT)
EQUIVALENCE (WTFLOWy,X1BF,MLB), (TTOyX1AFsMUB), (PTO,S1F,PRIM)
EQUIVALENCE (TSOJNCHBs TYPELB)y (PSOyNCHA,NAMELB)
EQUIVALENCE (MACHOyJORDER+ILB) s (AO,VNRsFLB)y (VARY(1),51LB)
EQUIVALENCE (VARY(2)TYPEUB)y (VARY{3),NAMEUB), (VARY(4),1UR)
EQUIVALENCE (VARY(5),FUB)
EQUIVALENCE (TAB(1),AREATB,S1UB),y (TAB(2),VMB)y (TAB(3),DWDV)
EQUIVALENCE (TAB(4),X2CL)y (TAB(5),VCL)y (TAB(6)syMCL)

COMMON /CINNER/ INRCTR,RDUMyNINNER(16),CNVF(16)
COMMON /CPRINT/ CDUM(6),PDUM(10)

COMMON /CQIREM/ YTOL,YO,DYDX,CTRMAX

COMMON /CTABPR/ I11TAB

REGIN LOOP THROUGH FLOW ADJUSTMENT TABLE

LF = LFO
IF(LF.GE.LFE) GO TO 300
PLB = 0.

puB = 0.

HF = o.

CHOKE = LFALSE.

SUBSON= .TRUE.

X1TE = X1F(LF)

X2TE = X2F(LF)

LXA =1

JF(JORDER(LF).LT.O0) GO TO 118

SEARCH FOR THE TWO STATIONS AT X1F(LF)
CALL STAXLUXLTEsX2TE+X2TE LXBoLXA)

SEARCH FOR CHUKE STATION If THE FLOW IS CHOKED UPSTREAM
LKB = LXB

LKA = LXA \ b}



184

186

190

200

IF{S1FTE.LE.0.) GO TO 190

N = (LWNEXT(LW)-2)/2

LSTAR = LW+N _

CALL LSPFIT(SIW(LW)+DST(LSTAR)}yNy SIFTE,DISP(K-1),s1, O)
IF(DISP(K~1)) 184,184,186

DISP(K-1)=~-1,
GO 10U 190
WAKE = JTRUE.

LOOP FOR NEXT CHANNEL
WADD = WSTA{(K-1)
GO 10 109

UST CUNSTANT DENSITY APPROXIMATION FOR MAJCTRLLE.NODENS
IFAMAJCTR UL NIDENSY CALL SETM{Le0.+FGRXK-11}
RE TURN
END
OVERLAY(STC,42,41)



aNeNeaNaNaNeNalaNalaNaNaN el

c

C

C

X2F
X18F
X1AF
S1F

W n

LFB,LFA

STREAML INE COORDINATE OF SL EMINATING FROM T.E.
X1-COORDINATE OF CHOKE STATION OF FLOW BELOW T.E.
X1-COORDINATE OF CHOKE STATION OF FLOW ABOVE T.E.
S1-COORDINATE OF Te.E. (UPPER SURFACE). THIS ITEM
IS USED WHEN INTERPOLATING FOR WAKE DELTA-STAR.

=INDICES OF STATIONS BELOW AND ABOVE T.E.

NCHByNCHA=NUMBER OF CHANNELS BELOW AND ABOVE T.E.

LRF
LRXF
JORDER

JORDER=

INDEX OF DUMMY ORTCHN LIST FOR THE T.E.

INDEX OF LAST CHANNEL BELOW THE T.E.

O IF TOTAL FLOW AT X1+ IS GIVEN

2 I+ FLOW ABOVE T.E. IS GIVEN

1 IF FLOW BELOW T.E. IS GIVEN

-1 IF FLOW AT X1F IS CHOKED AND SINGLE CHANNEL

DIMENSION XIE0L) 4 X2F (1) +X1BF(1)yX1AF(1),

1

EQUIVALENCE

DIMENS

SIF(1),NCHBI(1)¢NCHA(L1),JORDER(1) VNR(12)

10N LEBUL)LFACL)LRF(L1)4LRXF(1)

(LFByX1IBF )y (LFA,XLAF) 4 (LRF,NCHB) 4 (LRXF¢NCHA)

EQUIVALENCE (CHy X1F 9y X2W)y (LTNEXTyX2F LWNEXT),y (NPT ,X1BF¢S1W)
EQUIVALENCE (LPSIsX1AF)y (LTT,S1F)y (LPToNCHB)y (LRCU,NCHA)
EQUIVALENCE (CRGyJORDER)y (CPGJyVNR)

COMMON

/SLTAB / W(128)4X2(128)ySLCHNI(128)

INTEGER SLCHN
/IXORIG/ LHO,LHE, LBDO,BDEs LTO,LTEs LWOoLWEs LFO,LFE,

COMMON
*
*

*
DIMENS

LO.LESTA, Ltoumis),

MO+NMy NJJNFCOLS, MAXNJyMAXOL ¢ MAXNM, MAXLE,

LEO,LEEs LROJLRESLRD
10N LIMITS(24)

EQUIVALENCE (LIMITS,LHD)

COMMON
COMMON
COMMIN
COMMON
COMMON
COMMON
COMMON
COMMON

INTEGE

INTERPOL
NK =
CALL SE
IFI(NTHK
CALL LF

INITIALL
100 WAKE =

NEFINE N
K =
M =
WADD =
105 NK =
Kl =
M1 =

JCIDEX / MyJoMUMD,ISTAG :

/CMAXIT/ MAXIT,MAJCTR,GREFIN,EDUM

/CPTMOV/ VELPOT,JCNByNODENS,CPTDUM

/CR / R(300)

/CS1 /7 $51(300)

JCTHICK/ NTHKX,NTHKY, THKX(20) ,THKY(20),THIK20(78)
/C7 /7 1(300)

/JERASE /7 PS1(800)

R CHX

ATE FOR LAMINA THICKNESS
MB-MA+1

TM(lylesy LAMyNK)

X.LE.1) GO TD 100

IT2D(7 (MA) ,R(MA), LAM,NK)

ZE
«FALSF,

1
MA
0.
0
K
M

110 CALL GETIX

e

\

UMBER OF STRFAMLINIS, NK, ASSOCIATED WITH EACH CHANNEL



FEUMOHE LML) G T 114
CHX = SLCHMIY)
PSEL s x2(d)
114 TFCSLCHNCGJD) oNELCHX) GO TO 120
NK = NKel
DISP(K)Y=0.
WSTA(K)I=W(J)+WADD
PSTINK)=X2(J)

K = K¢l
M = M+l
[F(M.LE.MB) GO TO 110
C FIND INDEX IN CONVTH
120 LT = LTO

125 TE(LTLGTLLTE) CALL ERKRDR]
IFACHILT)EQ.CHX) GO 1D 130

Ly = LTSLTINEXTLLT)
GO 1O 125
C INTERPOLATE FOR CONVECTED PROPERTIES
c SCALE THE PSI TABLE TO CONFORM TO THE LPSI-TABLE IN /CONVTB/
130 NI = NPT(LT)
i = LT+LPSI(LT)
12 = [+NI
IF(Kl.EQC.1 +AND. NK.EQ.1) PSI1=PSIl-8.
PSI1 = B.*AINT(PSI1/8.)
F = XCH{I2-1)/8.

DO 140 KN=14NK
140 PSI(KN)=(PSI(KN}-PSI1)%F

I = LT4LTYT(LT)
e = LT+LPY(LT)
IS = LT+LRCU(LT) -

CALL LSPFITI(CHIT1)CHULIT) NIy PSITT(KL)sNK, O)

CALL LSPFITICHIL) CHUIP) NI, PSIsPT(K1)¢NK, 0)
C CALL LSPFITI(CHIL)+CHUIS) NI, PSIJRCUIKL1)¢NK, 0)

CALL SETM(]1,CRG(LT),RGX(K]1)oNK)

CALL SETM(1,C2CPILTY)C2CPXIKL1)9oNK)

CALL SETM(1l,FGRI(LT)FGRX (K1) 4NK)

C WAKE DISPLACEMENT THICKNESS
C SEARCH FDR X2-SUBTABLE
IF{M.GT.MB) GO TO 200
X24J = x2(J)
DISP(K-1)=-1.
LW = Lw0

195 IF{LW.GE.LWE) GO TO 190
IT{X2WILW).EQ.X2J) GO TO 170

LW = LW+LWNEXT(LW)
G TO 155
C FIND TRAILING EDGE S1 IN THE HLOW ADJUSTMENT TABLE, SI1F
170 LF = LFO
175 1H(X2F(LF).EQ.X2J) GO TO 180
LF = LF+NFCOLS

IF(LF.LT.LFE)Y GO TO 175
CALL ERRORI1

C INTERPOLATE FOR WAKE DISPLACEMENT THICKNESS, DSTAR
180 S1FTE=S1(M)-SIF(LF)
C S1-FROM-T.E.

Ca



160 TO(M) = FET2(M)+(1.-F)*T1(M)

C...

M = M+
IFIM.LELNXY) GO TU 100
END LOOP FOR INTERPOLATIONG TO(M) AT X(M),Y(M),M=]1,NXY

RETURN
END



*DECK

Irer .
SUBROUTINE TTPT(MAMBe WSTAWDISP,WAKE s TToPToLAMeRGXsC2CPXFGRX) "

«TTPT -~ TTy, PT, AND RCU FOR STREAMLINES -TTPT-
LOGICAL WAKE
REAL » LAM(25)
DIMUNSION WSTA(25),DISPL25),TT(25),PT125),
l RGX{25)4C2CPX1{25) +FGRX(25)
c INPUT-
C MA = FIRST FIELO POINT
C MR = LAST FIELD POUINT
uurpPUT -
WSTA = LIST OF STREAM FUNCTIUN VALUES

OO0 OO0

(e Xal

s NaNeEaNeNaNalaNe

DISP(K)=NON-ZERD FOR POSSIBLE SLIP CONDITION BETWEEN STREAMLINE
K AND K+1, OTHERWISE DISP(K)=0.
DISPLACEMENT THICKNESS OF WAKE IF POSITIVE

WAKE = .TRUE. IF THERE EXISTS ANY WAKE DISPLACEMENTS.

TT = INTERPOLATED TOVAL TEMPERATURE

PT = INTERPOLATED TOTAL PRESSURE

LAMBDA= LAMINA THICKNESS IN THIRD DIMENSION, BLOCKAGE EFFECT
RCU = INTERPOLATED ANGULAR MOMENTUM *&xNOT NOW IN USE
RGX = GAS CONSTANT

C2CPX = SPECIFIC HEAT

FGRX = 1./(GAM-1.)= FUNCTION OF GAMMA FOR CALCULATING DENSITY

NOTE - LENGTH OF WSTA,TTPTHRCU-LISTS IS MB-MA+]

TABLE OF CONVECTED PROPERTIES

INDEX- LT=LTO,LTE

CH = CHANNELNAME

LTNEXT= INDEX INCREMENT TO THE NEXT CHANNEL

LPS1 = RELATIVE LOCATION OF PSI LISTY

NPT = NO. OF PSI, TT, PT AND RCU VALUES
LYY = RELATIVE LOCAVION OF TT LIST

LPT = RELATIVE LOCATION OF PT LIST
LRCU = RELATIVE LOCATION OF RCU LISY

COMMON /CHDATA/ CHUL)oLTNEXT{1) yNPT(1)4LPST(1),LTT(L)4LPT(1),
1 LRCUL L),

2 CRG(1)4CPGJIL)4C2CP(1)yQGAMIL) 4FGTIL) 4FGP (1),
3 FGR{1) yAREATB(485)

INTEGER CH

DIMENSION XCH(1)

EQUIVALENCE (CH,XCH)
TARLE OF WAKE DISPLACEMENT THICKNESS

INDEX- LW=LWO,LWE

DIMENS TON X2W(1) JLWNEXT (1) ,S1W(4T)
DIMENSION DSTI1) |
EQUIVALENCE (DST,SIW)

SUBRTABLE ARRANGEMENT 1S~
X2WoLWNEXT(=242N)y SIW(1)ySIWI2)eeeSIWIN)y DST(1}4DST(2),y.NSTIN)
X2W STREAML INE COORDINATE
S1iw DISTANCE ALONG STREAMLINE FROM T.t. :
DST = WAKE DISPLACEMENT THICKNESS AS A FUNCTION OF S1W
FLOW ADJUSTMENT TABLE
INDEX- LF=LFO,LFE
NFCOLS= 8
X1F = ORTHOGONAL COORDINATE

|60



[F(SQMD.GE.1l.) GO TO 920

DPTR = 1. = ((6.%5SQM)/(SQM+5,) )*%3,5 % (6./(T.*SQM=1,.))%%2,5
PTR(J)= PTR({J) * (1.-PDUM(18)*DPTR)
920 M = M+l
K = Kel
IF(M.LE.MB) GO TU 910
RETURN

1568 FORMAT(/2X5T7THs%* FRROR IN FLUOBAL, REQUESTED BOUNDARY PRESSURE EXC
#EEDS/6X3THTOTAL PRESSURE AT TRAILING EDGE POINTF11le5¢1H¢Fl1.541H./
*6X3HPS=FB.343X3HPT=FB8.3,)

END



DECK LFITZD
SUBROUTINE LFIT2D(X,YeTO,NXY)

aXaXa!

OO0

*LFI1T2D LINEAR SURFACE INTERPOLATION ' ~LFIT2D-
C IN A RECTANGULAR GRID
DIMENSION X12),Y(2),T0(2)
INPUT -
Xs¥ = LIST OF COORDINATES AT WHICH INTERPOLATED VALUES ARE TQ BE
NXY = NO OF COORDINATE POINTS
NXT = NUMBER OF XT
NYT = NUMBER OF YT |
XT = X-GRID OF T-TABLE
YT = Y-GRID OF T-TABLE
T = TABLE OF VALUES '
NOTE - NUMBER OF T-VALUES IS5 NXT#NYT, ORDER IS ILLUSTRATED BELOW
YTINYT)- T(3) T(6) TINXTSNYT)
YT(2) - T(2) T(5) T(8)
YT(1) - T(1) T(4) T(7)
XT(1) XT(2)  XTINXT)
C OUYPUT-
c 10 = INTERPOLATED VALUES AT X,Y
COMMON /CTHICK/ NXToNYToXT(20),YT(20),7(78)
COMMON /ERASE / DUM{400),T1(2001,T2(200)
C FIND CORRECT X-INTERVAL
I = 1
M = ]
ISV =0

100 NCOUNT= O '

105 TF(X{(M).LT.XT(I)) GO TO 110
IF(X(M).GT.XT(I+}1)) GO TO 120
F = AX(MI=XT(I))/(XT(I1¢1)-XT(]1))
GO TO 150

110 IF(1.EQ.1) GO TO 140
1 = I-1
GO 70O 125

120 IF((1+1).GE.NXT) GO TO 145
1 = 1+

125 NCOUNT= NCOUNT+1
IFINCOUNT.GT.NXT) CALL ERRORL

GO TO 105

140 F z 0.
GO TO 150

145 F = 1.

C INTERPOLATE WRT Y

150 IF(I.EQ.ISV) GO TO 160
1J2 = J#NYT+]
IJ1 = [J2-NYT

CALL LFITL(YTHT(IJ1)4NYTy YoTloNXY)
CALL LFITLOYT T(1J2)4NYT,y YoT2yNXY)
ISv z |

c INTERPOLATE WRT X "17(:)



630 VMSQ(K)= AMAX1IVMSQ(K),l.t-6)
IF(ABS(VMSQIK)/VMSQK-1.) «GE.2.E-5) GO TO 620
GO TO 610
CeaeesEND INTEGRATION OF MOMENTUM EQUATION

Css INTEGRATION OF FLOW AREA
650 AREA(]1)=AREAOC(1)
M = MA
DO 660 K=]1,NK
VM(M) = SQRT(VMSQ(K) )
IF(TS{K) el T.0e oANDe FOGRIK)NEL0e) GO TO 590
RHU(K )= PTIK)I/IRGIK)I®TT(K)) * (TS(K)/TT(K))**FGR(K)
WOA(K)= RHO(K)Y®VM(M)
IF(M.tQ.MA) GO TO 660
c NOTE - AVERAGE FLUW/AREA 1S APPROXIMATELY SQRT(WQA(K-1)*®WQA(K))
" WQAVG WOQA(K)+WQA(K-1)
X (WOQA(K)-WQAIK-1) )*(WQA(K)-WQA(K=1))/(WQAVG*WQAVG)
AREA{K)=AREA(K~]1) + 2.%#(WSTA(K)-WSTA(K~1)) /
1 (WOAVGE (L.~ X*¥(,5¢X%(,125¢+X%,0625))))
IF(DISP(K-1).LE.O0.) GO TO 660 .
PERIM = 1},
1F({ .NOY.AXIA) GO TO 655
PERIM = PI%(R{M)+R(M-1))
655 AREA(K)=AREA(K=1)+DISP(K-1)*PERIM
660 M = M+e]
Ceese END FLOW AREA INTEGRATION

o RECIPROCAL OF CALCULATED FLOW AREA, ETC.
QAREA = 1./AREA(NK)
VMBC = VM{MB)

IF(PLB.LT.0. .OR. PUB.NE.O.) O TU 740
VMSCSV= VMSQINK)

VVSAFE= VMSQSV

IF(VMLBSQ.NE.O.) GO TO 710

C CALL -QIREM~ FOR THE NEXT QUESS OF VMINK)=VMBC
IF(QVI1).NE.O.) GO TO 680
YD = l./TAREA
YTOL = l.E-5%Y0
IF(WF.NE.O,) YO=YO*WF/WSTA(NK)
DYDX = DWDV{L)

IF(DYDX.EQ.O0. OR. DYDX,EQ.XCHOKE) DYDX=YD/VMBC
IF(.NOT.CHOKE) GO TO 675
Y0 = YO+YO
675 QAREAl= QAREA
VUBl1 = VMBC
680 XJP = =4 15%VMHC
IFL.NOT.SUBSON) XxJP=.25¢«VMBC

CALL QIREM(VMBC,UAREA, XJP,QV)
IF(QVI1).EQ.0.) GO TO 682 \\
IF(QV(5).EQ.0.) G TO 6bB4 \
VMSQO(NK ) =VMBC *VMBC :
GO TU 600

C EVALUATE DUW)/D(VLB), SAVE VELOCITIES

682 BOT = VMBC-VUBI1
o .001 FOR CDC VERSION ONLY

IFLABS(BOT).GT«.001) DWDVIL)=(QAREA-QAREAL)/BOT



GO 10 740

C THt FLOW S CHUKED
ARG TFICHOKE) GO TO 740
RATIO = QAREASTARLA
DO 686 K=],NK
6H6 AREA(K)=RATIO*ARLA(K)
CALL ADJUWF2

GO T 740
C CALL -QIREM- FOR LOWER BOUNDARY PRESSURE ITERATION
710 YO = VMLBSO
YIOL = 1.E~5%*Y0
DYDX = 1.

CALL QIREMIVMSQINK),VMSQ(1)y-o5%VMSQINK),0QV)
IF(QV(1).NE.O.) GU TO 600

c CONTROL STREAMLINE VELOCITY
715 CONTINUE

C CALCULATE BOUNDARY PRESSURE
740 PLBC RHO(1)*RG(1)*TS(1)

PUBC = RHO(NK)*RG(NK)®TS (NK)
WRQST = WSTA(NK)
WCALC = WRQST*QAREA*TAREA

IF(POUM(9).LE.O.) GO TO 900
IF(XLUIL).GE.POUM(B) JAND. X1(L).LE.PODUM{9)) GO TO 800
GO TO 900
800 CALL TABPRT(3HSTA,X1(L)y1,1)
CALL TABPRT(6HFB-CFBosL,33,4)

ILTAB = MA

CALL VABPRTY(SHFHB-S24S2,MB,10)
11TAB = MA

CALL TABPRT(4HPHIL1PHILlyMB,1])
I1TAB = MA

CALL TABPRT{4HCURV,CURVyMB,10)
11TAB =MA

CALL TABPRT({5HFB-VM,VM,MB8,10)
CALL TABPRVT(6HERASE2+,AREA,1536,8)
CALL TABPRT(4HFB-W,W,NJ,y10)

CALL TABPRT{SHFB-X24X2yNJy10)
CALL TABPRT(S5HSLCHN,SLCHNyNJ,10)

c RESET PLB AND PUB INDICATORS
900 PLH = 0. ‘
pPUB = 0.
c COMPUTE SHOCK LODSS
IF(PDUM{18).EQ.0.) RETURN
K =1
M = MA
910 SOM = VMSQ(K)/(1.4%RG(K)®TS(K))

IF(SOM.LE.1.) GO TO 920

CALL GETIX

IF(MD.EQ.O) GL TG 920

VVMXS50= VM(MD)*VM(MD)/(C2CPIK)*TT(K))
SOQMD = 5.®VVMXSQ/ (1 .~-VVMXSQ)

77



c

c

c

53¢

533

5331

5333

5335

534

540

541

542

CFGT = 1./(1.+FGRI(1))
VMLBSQ= C2CPIL)*TT(1)*(1.~(PLB/PT(1))*SCFGT)
GO 10 540
FREE OR FIELD LUWER BOUNDARY :
IF{TYPELB(L ) NELFREE AND. TYPELBIL).NE.FIELD) GO TO 534
M = MA
CALL GETIX
IFIMU.EQ.O) CALL LERRDR]
VMLBSQ= VM({MU)*VM(MU)

PLB = l.E~6
IF(TYPELB(L).NE.FIELD .OR. PASS1l) GO TO 540
vMuBsSQ= 0.

IF(TYPEUB(L).EQ.FIELD) GO TO 570
STREAMWISE INTERPOLATION OF VELOCITY AT ISTAG=3 POINT BY

IRET =1

M4 = M

CALL GETRLX

11 = 0

N1l = 3

IFIM2.EQ.M4) GO TO 5333
11 =1

NI = 4

S1B(I1)=S51(M2)
V1B(I1)=VM(M2)
S1B(11+41)=51(M3)
VIBUI1+1)=VM(M])
S18(11+42)=S1(M5)
VIB(I1+42)=VM(MS5)
S1B(11+43)=S51(M6)
VIB(I143)=VM(M6)
IF(M6.EQeM4) NII=NII-1
CALL LSPFITISIB,VIByNII, S1{M),VMM,1, O)
[FCIRET) 5335,5435,5335
VMLEBSQ= VMM*VMM
GO 10 540
FAR-FIELD LOWER BOUNDARY
IF(TYPELBIL).NE.FARFLD) GO TO 540
CALL ERROR1
CALL LSPFIT(ZDNyUDNs25, Z(MA),VMLBSQy1l, O}
VMLBSQ= VMLBSQ*VMLBSQ
GO TO 533

UPPER BOUNDARY

VMUBSQ= O.
PRESSURE UPPER BUUNDARY
IF(PUB.GT.0.) GO TO 541
IFCTYPEUB(L).NE.PRES) GO TO 542
CALL LSPFIT(ZP,PPS,NZP, Z(MB),PUB,y1l, O)

M mMB
IF(PSB.GE.PTB) GO TO 568
CFGT lo/7{1o+FGRINK))
VMUBSQ= C2CPINK)*TTINK)#*(1.-(PUB/PT(NK))**CFGT)
GD 10 570
FREE OR FIELD UPPER BUUNDARY
IFCTYPEUB(L).NELFREE JAND. TYPEUB(L).NEL.FIELD) GO TN S44
M = MB :

LSPFIT

PSB = PUB | }
PTB PTINK) \'7



CALL GETIX
It (MU.EQ.O) CALL ERRUR]
VMUBSQ= VM(MU)*VM({MUY)

vMLBSQ= O.

543 PUB = l.E-6
IF(TYPEUB(L).NE.FIELD UR. PASSL) GU TO 570
IRET =0
6N TD 5331

5435 VMUBSQ= VMM*VMM
GO 10 570

C FAR-FIELD UPPER BOUNDARY

Sa4 JFLTYPEUB(L).NE.FARFLD) GO TD 570
CALL LSPFIT{ZIDN,UDN,25%, Z2(MB),VMUBSQ,.l, 0)
VMUBSQ= VMUBSQ=VMUHBSQ
GO TU 543
568 WRIITE (641568) ZIM),R(M),PSB,PTH
CALL tRR(IR1

C BEGIN FLOW BALANCE ITERATION
S70 Qv(l) = 0.
IF(VMUBSQ.NE.O.) VMSQ(NK)=VMUBSQ
VMSQSV= VMSQ(NK)

c NEGTS,VVSAFE ARE USED FOR SALVAGING NEGATIVE TEMPERATURE SITUATIUNS
NEGTS = 0 :
VVSAFE= 0.
60 TO 600
590 NEGTS = NEGTS+l
IF(NEGTS.GE.20 .OR. (PLB+PUB).NE.O.) CALL ERRORI
VMSQINK)=,5%( VMSQ(NK ) +VVSAFE )

C*%2xSTEP BY STEP INTEGRATION OF NURMAL MOMENTUM EQUATION
600 VRATIO= VMSUINK)/VMSQSY

K = NK
c PREDICT VELOCITY AT K
610 K = K-1

IF(K) 615,650,615

c COEFFICIENT VALUES AT K+1}
615 TSIK+1)=TT(K+1)~VMSQ(K+1)/C2CP(K+1)
COPT1 = RGIK+L)*TSI(K+1)/PT(K+1)

C COEFFICIENT VALUES AT K
VMSQUK)=VMSQ(K)*VRATIO
620 VMSQK VMSQ(K)
TS(K) TT(K)-VMSQ(K)/C2CP(K])
CDPT COPT1 + RG(K)*TS(K)/PT(K)

"

C INTEGRATE
IF(DISP(K).NE.O.) GO TO 625
622 VMSQ(K)=VMSQ(K+1)®VVKQKP (K) + SQRTVV(K)*(COPT*(PT(K)=~PT(K+1)))
GO 1O 630
C (WAKE DISCONTINUITY)
625 IF(PTIK+1).EQ.PT(K)) GO TO 622
PSLIP = PTIK+1)&(TS(K+1)/TT(K+1l))**(FGR(K+1)+1.)
TS(K) = TTUK)I*®(PSLIP/PTIK))**(1l./(1.4FGR(K)))
VMSQIK)=C2CPIKI®(TT(K)-TS(K))

|74



aNeNaRaln)

INDEX- M=MO,NM

COMMON /C2 / 2(300)
COMMON /CR / R(1300)
COMMON /CS2 / $2(300)
COMMON /CS1 / $1(300)
COMMON /CPHI1 /7 PHI1(300)
COMMON /CM / JMS(300)
COMMON /CCURV / CURVI(300)
COMMON /CB / B(300)
COMMON /CVM / VvM{300)

COMMON /CIDEX / My JdyMU,MD,ISTAG
COMMUN /1XORIG/ LHO,LHE, LBDU,LBDEy LTOWLTEs LWO,LWE, LFO.LFE,

* LO+LESTA, LOUM(B),
* MO,NM, NJ,NFCOLSy MAXNJyMAXOL ¢ MAXNM,MAXLE s
* LEO,LEEy LRO,LRELLRD .
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)

COMMON /CBEND / NBCBI(2)yANGE (2) 4CURVE(2),4FB(2)
COMMON /CBITS / BITSyBLANK

COMMON /CCUBE / NBCI2),C112),C2(2),FEND(2)
- COMMON /CGRAV / CG

COMMON /CPI / PLyTWOPI+PIQLyPIQ4,TODEG, TORAD
COMMON /CREFIN/ SG1,SG2, VMGl ,VMG2

Ly NGR,NGZ, SGR(10)yGR(10)}y SGZ(10),GZ(10)
COMMON /SLTAB / wW(128)4+X2(128)ySLCHN(L128)

INTEGER SLCHN

COMMON /5L TABR2/ PTRI(128)
STATIUN TARBLE

INDEX=~ L=LOsLESTA

SCHOKE= STATION CHOKE INDICATUR (ADJWF,BRHS,WRIOUT)

MCL = SHARP CORNER INDICATUR (BLDTBS) :
MCL = FIELD INDEX OF CONTROUL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ X1(1),LNEXT(L),MLB(L),MUBIL)PRIM(1),
1 TYPELB(L1) NAMELB(1)oILB(1)+FLB(L)H»SILB(L),
1 TYPEUB(1) ,NAMEUB(1),1UBI(1),FUB(L1),S1UB(1),
3 VMB(1),DWDVI1), X2CL(1)sVCL(1) MCL(48])
LOGICAL PRIM
INTEGER TYPELB,TYPEUB
DIMENS ION SCHOKE(1)
EQUIVALENCE { SCHOKE, DWDV)

COMMON /CFB2 / PASS1

LOGICAL PASS1
COMMON /CFRFIN/ ATINF.MINF,RFFINF,UINF,ZDN1,ZDN25
COMMON /CFRFLD/ NFF(130)+7DN(50),UDN(25)
COMMON /CIDEXR/ M4 ,CI1(%) o M3,C12(%) o M5+CI3(4) M24CI14(4)oM6,CI5(4)
COMMON /CISBOT/ CISPUMIT), NZP»ZP(10)+PPS(10)
COMMON /CLSPF / 1,LEND

LOGICAL LEND ///
CUMMON JCPRINT/Z PRTESZU6 ) PDUMIZ0) 5
COMMON /CQIREM/ YTOL + YO, DYDX o CTRMAX «17
COMMON /CTARPR/ 11T1AB \

INTEGER FARFLOWFREEWPRES,FIELD
LOGICAL WAKE

DATA FARFLD/6HFARFLD/, FREE/4HFREE/, PRES/4HPRES/y FIELO/SHFIELD/



00 MA MLBOL )
M MUB (L)
[FlL.tQetlU) CALL SETM(Lly 1.4 PIRGNJ)

CHECK FOR STAGNATION BOUNDARY POINT
M = MA

CALL GETIX

IFUISTAG.NE.1) GO TO 515

MA = MA+1]

515 M = MB

CALL GETIX

IFCISTAGANE.L) GO 10O 520

MB = MB-1

BUILD TABLE OF FLUW FUNCTION AND STAGNATIUON CONDITIONS
520 CALL TTPT(MAGMBy WSTAGDISP WAKE o TToPT,LAMBDA, RGWC2CP,FLGR)

PASSAGE AREA AND SHOCK PRESSURE LOSS
K 1
M MA
522 RLAMDA(K)=LAMBDA(K)
IFLAXTA) RLAMDA(K)=TWOPI*R(M)*LAMBDA (K)

CALL GETIX
PT(K) = PT{(K)*PTR(J)
K = K+1}
M = M+l

IF(M.LE.MB) GO T0O 522

AREAO(1)=0.

NK = MB-MA+]

LEND = .FALSE.

IFINK.GT.2 AND. (DISP(2) Nt .0Oe «ORs DISPINK-2).NE.Os))ILEND=TRUE.
CALL LSPFIT(S2(MA),RLAMDA NK, S2(MA) AREAN,NK, -1)

TAREA = AREAD(NK)

INTEGRATE CURVATURE WITH RESPECT TO S2
INITIAL ESTIMATE OF MERIDIONAL VELOCITY SQUARED
SDNQRM= 0O,
CALL LSPFITUIS2(MA) CURV{MA)4NKy S2(MA)}SDNQRM,NK,~1)
LEND = .FALSE.
M = MA+]
D0 529 K=24,NK
VVKQKP(K=1)=EXP({2.%{ SONQRM(K)-SDNQRM(K-1))) * TT(K-1)/TT(K)
SQRTIVV{K=-1)=SQRT(VVKQKP{K~1))
VMSQ(K~-1)=VM(M~1)%VM(M-]1)

525 M = M+]
VMSQ{NK)I=VMB(L)xVMB(L)

SPECIFIED STATIC PRESSURE AND SPECIAL BOUNDARY OPTIONS
VMLBSQ= 0. '
PRESSURE LOWER BOUNDARY
IFIPLB.GT.O0.) GO TO 530
IF(TYPELB(L).NE.PRES) GO TO 532
CALL LSPFIT(ZP,PPS,NZPy Z(MA),PLBs1, O)
530 PS8 = PL8B
PTAR = PTL1)
= MA

M
IF(PSB.GE.PTB) GO TO 568 ./7&3



C

(BELOW THE BODY)

125 IF(X2(JB)EQ.X2F(LF) )} X1BFILF)=X1(L)

c

C
200

205

c
800
1800

{ABOVE THE BOODY)
IF(X2(JA).EQ.X2F(LF)) XLAF(LF)=X1(L)
RETURN

CHOKED CHANNEL W/0 T.E., ADD A LINE TO /CADJWF/
LF = LFE+]

IFILF.NE.LO) GO TU 205

NMOVE = LO~-LESTA-]

L0 = LOeNFCOLS

CALL MOVEC(L, XYILF)yX1(LO),NMOVE,1)

CALL SETM(1,0, XLF(LF),NFCOLS)

L = L#NFCOLS
LSTE = LSTESNFCOLS
LESTA = LESTA+NFCULS
LFE = LFE#NFCOLS

XIFILF)=X1(LSTE)
X2F(LF)=X2(JA)
X1AF(LF)=X1(L)
X1BF(LF)=X1F(LF)
JORDERI{LF)=-1

WRITE COMMENT

WRITE (641800) X1(L),yL

FORMAT(/1X32HUNEXPECTED CHOKE, STATION(XI1)=F6.3¢4X2HL=14,)
IF{LSTE.EQ.O) CALL ERROR1

RETURN

END



#DECK FLOBAL
SUBROUTINE FLOBAL

*FLUOBAL FLOW BALANCHE ROUTING -FLOBAL-
C INTEGRATION OF THE CONTINUITY AND NURMAL MOMENTUM EQUAYIONY,
C ALONG THE ORTHOGONALS 10 THE STREAMLINES
C INPUT -
C L = INDEX IN THE STATVTION TABLE
C PLH = LOWER BOUNDARY STATIC PRESSURE I1F KNOWN.
C PUH = UPPER BOUNDARY STATIC PRESSURE If KNOWN.
C EITHER PLI DR PUB OR BOTH MUST BE ZEROD.
C IF PLB (OR PUB) =-1y NO ITERATION FOR FLOW OR
C PRESSURE IS PERFORMED.
C WF = FLOW RATE 1F KNOWN (UVERRIDES VALUE OF WSTA)
C CHOKE = T FNR CALCULATION OF MAX FLOW
C 52(M) = DISTANCE ALONG THE DRIHOGONOL
C CURVIM)=STREAML INI. CURVATURL
C STATIUN TABLE
C VMB(L)= ESTIMATED VELUCITY ON THE UPPER BDUNDARY
C DWDOV{L )=DERIVATIVE OF THE ARLA INVERSE WITH RESPECT T{) BOUNDARY VE
C STREAML INE TABLE :
C ouUTPUT -
C PLBC = CALCULATED LOWER BOUNDARY PRESSURE, M=MA
C PUBC = CALCULATED UPPER BOUNDARY PRESSURE, M=MB
C TAREA = TDTAL PASSAGE AREA FUR ALL STREAMTUBES
C WCALC = CALCULATED FLOW
C WROST = REQUESTED FLOW (SLTAB DATA)
C VMBC = CALCULATED VELOCITY UN THE UPPER BONNDARY
C UWDVIL)=DERIVATIVE OF THE AREA INVERSE WITH RESPECT 10 BOUNDARY V!
C VCLIL)Y= VELOCITY ON THE CONTROL STREAMLINE
C PLB,PUB=0, {RESET FOR NEXT ©NTRY)
COMMDN /ALLCOM/ MACHA,PSA,TSAWPTA,TTA, AXIA,RGA,GAMA,
1 MACHC 4PSC s TSC4PTCTTC, AXIC,RGC,GAMC,
2 DAXIToSCALEA,TTELCHOUTSTY
REAL MACHA(1) yMACHC
LOGICAL AXIAAXIC
LOGICAL CHOTST
COMMON /CFB / LyMA,MB,PLB,PUB,WF,CHOKE,SUBSON, NK,PLBRC,PUBC,
1 XCHOKEy TAREA,VMBC, WRQST,WCALC, QVI(B),QVP(8),
* JSUM, VML BSQ
LOGICAL CHOKE s SUBSON
DIMENSION SiBl4),VIBl4)
EQUIVALENCE (S1B,QV) o (V18,QVI5))

COMMON /ERASEZ2/ AREA(96) 4AREAQN(96) 4DISPIS96)+PTI96)LAMBDA(GG),

1l RHO(96) s SQRTVV(96) 4TS(96),TT(96) ,VMSQ(96),
2 ' - VVKQKP(96), ' ’
l WQA(96)y WSTA(96) s RG(96),C2CPI(96) yFGRI(96)
REAL LAMBDA
DIMENSION £ES2(96)y SONQRM(96)
EQUIVALENCE (ES2,VVKQKP )y (SDNQRMRHO)
DIMENSION RCU(96) '
EQUIVALENCE ~ (RCU,LAMBDA)
DIMENSTON RLAMDA(96)
EQUIVALENCE {RLAMDA,, AREA)

170



*DECK ADJWF2

SUBROUTINE ADJWFZ

*«ADJWF2 INSERT CHOKE STATION IN FLOW ADJ-TABLE ~ADJWF 2~

OO0

c FLOW ADJUSTMENT TABLE

C INDEX- LF=LFO,LFE

C NFCOLS= 8

C X1F = URTHOGONAL CUORDINATE

o X2F = STREAMLINE COORDINATE OF SL EMINAYING FROM T.E.

C X1BF = X1-COORDINATE OF CHOKE STATION OF FLOW BELOW T.E.
c X1AF = X1-COURDINATE OF CHOKE STATION OF FLOW ABOVE T.E.
c SLF = S1-COCURDINATE OF T.E. (UPPER SURFACE). THIS ITEM
c IS USED WHEN INTERPOLATING FOR WAKE DELTA-STAR.

c LFB,LFA=INDICES UF STATIONS BELOW AND ABOVE T.E.

C NCHB,NCHA=NUMBER OF CHANNELS BELOW AND ABOVE T.E.

C LRF = [NDEX OF DUMMY ORTCHN LIST FOR THE T.E.

C LRXF = INDEX OF LAST CHANNEL BELOW THE T.E.

C JORUFR= O If TOTAL FLOW AT XL+ IS GIVEN

c = 2 IF tLOW ABOVE T.E. IS GIVEN

C = 1 IF FLOW BELOW T.E. IS GIVEN

C JORCER= -1 1f FLOW AT X1F IS CHOKED AND SINGLE CHANNEL

COMMON /CHDATA/ X1F(1)oX2FU1) eXIBF (1) ¢X1AF(L1)

1 S1F(1)+NCHB(1)yNCHA(1),JORDER(L1),VNR(12)
EQUIVALENCE (LFByX1IBF)o(LFAsXLAF )y (LRFyNCHB) sy (LRXFoNCHA)
DIMENSION LFB(1)+LFACL),LRF (1) +LRXFI(1)

STATION TABLE
INDEX- L=LO,LESTA
SCHOKE= STATION CHOKE INDICATOR (ADJWF+BRHS,WRIOUT)

MCL = SHARP CORNER INDICATOR (BLDTBS)
MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
DIMENSION X1(1)yUNEXT(L)eMLB(1),MUB(L),PRIM(L),
1 TYPELB(1)NAMELB(L)oILB(L)FLB(L),SLLB(L),
1 TYPEUB(1),NAMEUB(1),IUB(1),FUB(L),SLUB(L),
3 VMB(1),0WDV(Ll)y X2CL(1),VCL{Ll) MCL(4BL)
LOGICAL PRIM
INTEGER TYPELB,TYPEUB
DIMENS ION SCHOKE (1)
EQUIVALENCE { SCHOKE, DWODV)
DIMENSION TAB(6)

EQUIVALENCE (CHNAM,BDT CHyX2WesX1F ¢X1)
EQUIVALENCE (LENEXT+LBNEXT gL TNEXT o LWNEXT ¢X2F¢ LNEXT)
EQUIVALENCE {WTFLCOWsLBZY1 NPT oS1WyX1BF,MLB)
EQUIVALENCE (TTOyCHNAME LPSI ¢ X1AF MUB)y (PTOsUPLLTT,S1F,PRIM)
EQUIVALENCE (TSO,LEDEX,LPTNCHB,TYPELB)
EQUIVALENCE (PSB,2BT, LRCU,NCHA,NAMELB)

EQUIVALENCE (MACHO+RBT yCRGy JORDER,ILB) s (AD+ANGBT +CPGJyVNR,FLB)
EQUIVALENCE (VARY,C2CP,S1LB)y (RG+QGAM,TYPEUB)
EQUIVALENCE (GAM,FGT,NAMEUB) s (NR+FGP,1UB)s {NC,FGRyFUB)
EQUIVALENCE (TAB(1),AREATHB,S1UB), (TAB(2),VMB), (TAB(3),DWDV)
EQUIVALENCE {TAB{4)4X2CL)y (TAB(S5)4VCL), (TAB{(6)4MCL)

COMMON /CFB / L,MA,MB,PLB,PUB,WF,CHOKE,SUBSON, NK,PLBC,PUBC,

1 XCHOKEs» TAREA,VMBC, WRQST,WCALC, QVI(8),QVP(B),
# JSUM,VMLBSQ
LOGICAL CHOKE , SUBSON
COMMON /CSS / SSFML SSEFsSSEANG ¢ SSDF ¢ SSFEND ,SSFNDL \~
1 +SSOLE A4FACT ¢BRLX o CURRL X
INTEGER SSFML

LOGICAL SSEF, SSDF, SSOLE



aXakaXalsisisialiale)

c

C

C

SHSEML

SSEE

SSEANG
5SDF

SSFEND=
SSENDL=
SSOLE =
A4FACT=
BRLX =
CURRL X =

U | B T BT

SUPERSONIC CURVATURE FORMULA NUMBER

SUPERSONIC ENTERING +HLOWy T OR F

ENTERING FLOW ANGLE (DEGREES) FOR SSEF=T

SUPERSNNIC DISCHARGE FLOW, T OR F

SUPERSONIC BEAM DUWNSTREAM END CONDITION, =0+s1 FOR PARABOL
SUPERSONIC BEAM UPSTREAM END CONDITION, =041y FOR PARABOLA
SS FLOW HELOW AND AFT OF LE PT, T OR F

CENTRAL POINT INFLUENCE COEFFICIENT FACTOR

B-~RELAXATION FACTOR

CURVATURE RELAXATION FACTOR

COMMON /1XORIG/ LHO,LHE, LBDO,LBDE,s LTO,LTE, LWO,LWE, LFO,LFE,

%*
-
-3

LO,LESTA, LDUM(8), |
MO,NMy, NJ,NFCOLS, MAXNJ,MAXOL ¢ MAXNM,MAXLE ,

LEOsLEEs LROJLREsLRD

DIMENSION LIMITS(24)

EQUIVALENCE (LIMITS,LHO)
COMMON /SLTAB / W(128)9X2(128),SLCHN{128)
INTEGER SLCHN

COMMON /CIDEX / M,J,MUJMD,ISTAG

CHECK FOR SMALLER PREVIOUSLY DECTECTED AREA

M = MLBIL) -
CALL GETIX

JA = J

M = MuB(L)
CALL GETIX

JB = J

JSUML = JA+256%*JB

IF{JSUMJNE . JSUML) GO TO 90
IF(TAREA.GT.SVAREA) RETURN

90 JSUM =

JSUML

SVARE A= TAREA
IF(SSDF) SUBSON=.FALSE.

SEARCH FORWARD TO TRAILING EDGE

LX =
LSTE =

L
0

105 IF(.NOT.PRIM(LX)) GO TO 110

M =

MLBILX)

CALL GETIX
IF(J.NE.JA) GO TO 115

M =

MUB(LX)

CALL GETIX
IF(J.NE.JB) GO TO 115

LSTE =

LX

110 X = LX4LNEXT(LX)
IF(LX.LT.LESTA) GO TO 105
115 IF{LSTE.EQ.O0) GO TO 800

SEACH CADJWF-TABLE FOR T.E. VALUE OF Xl

LF =

LFD

120 IF(LF.GE.LFE) GO TO 200
IF(XLF(LF).EQeXL(LSTEIS GO TU 125

LF =

LF+NFCOLS

GO 10 120

IS TH:t L-DRTHOGONAL BELOW OR ABOVE THE BODY

@
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DIMENSION BOT(1),LBNEXT(1)4LBZ1(1)

1 CHNAME{(1),UPL1) 4LEDEXI1),
2 IBT(1)4RBT(1),ANGBT(42)
LOGICAL ue
INTEGER BDT,CHNAME,BONAME
DIMENS ION BONAME(1),LBA(1),LBB(])
EQUIVALENCE (BONAME, ZBT), (LBAJRBT), (LBB,ANGBT)

FLOW ADJUSTMENT TABLE
INDEX- LE=LFO,LFL

NFCOLS
X1F
X2F
X1BF
X1AF
S1F

oo

LFB,LFA=

H

ORTHOGONAL COORDINATE

STREAMLINE COORD INATE OF SL EMINATING FROM T.E.
X1-COORDINATE OF CHOKE STATION OF FLOW BELOW T.E.
X1-COORDINATE OF CHOKE STATION OF FLOW ABOVE T.E.
S1-COORDINATE OF Y.E. (UPPER SURFACE). THIS ITEM
IS USED WHEN INTERPOLATING FOR WAKE DELTA-STAR.
INDICES OF STATIONS BELOW AND ABOVE T.E.

NCHB,NCHA=NUMBER UF CHANNELS BELOW AND ABOVE T.E.

LRF = INDEX OF DUMMY ORTCHN LIST FOR THE T.E.
LRXF = INDEX OF LAST CHANNEL BELOW THE T.E.
JOROER= 0 IF TOTAL FLOW AT XLF IS GIVEN
= 2 IF FLOW ABOVE T.E. IS GIVEN
= 1 IF FLOW HELOW T.E. IS GIVEN
JORDER= -1 IF FLOW AT X1F IS CHOKED AND SINGLE CHANNEL
DIMENSION XLF(L)oX2H(1) o XIBF{(L)sX1AF(1),

1

EQUIVALENCE

SlF(l,oNCHB(l)'NCHA‘l,QJORDER(l)OVNR(lz’

DIMENSION LFBEL)LFALL) LRFUL)4LRXF (1)
STATION TABLE
INDEX= L=LO,LESTA

SCHOKE= STATION CHOKE INDICATOR (ADJWF,BRHS,WRIOUT)
MCL = SHARP CORNER INDICATOR (BLDTBS)
MCL =

FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,.FLOBAL)

COMMON /CHDATA/ X1(1)oLNEXT(1),MLB(1),MUB{L1),PRIM(]1),

1 TYPELBI(1} NAMELB{1),ILB(1) FLBI1),SLLBI(L),
1 TYPEUB(1) .NAMEUB(L)yIUBI(L1),FUB(L),S1UB(]1),
3 VMB( 1) DWDOVI(L1l)y X2CL(1),VCL(1),MCL(48B])

LOGICAL PRIM

DIMENS ION SCHOKE{(1)

EQUIVALENCE { SCHOKE »DWDV)

(LFByX1IBF )y (LFAXLAF) ¢ (LRFyNCHB) o (LRXF9NCHA)

EQUIVALENCE (BDToX1FyX1)y (LBNEXTX2FyLNEXT)y (LBZ1lsX1BF,MLB)
EQUIVALENCE (CHNAME ¢ X1AF,MUB)y (UP4SL1F,PRIM)
EQUIVALENCE (LEDEX NCHB,TYPELB), (ZBT,NCHA,NAMELB)
tQUI VALENCE (KRBT, JORDER, ILB)y (ANGBT,VNR,FLB)

COMMON /CTABPR/ 117AB

CALL TABPRT(OGHALLCOM,MACHA,20,8)
CALL TABPRT(3HCFByLe¢33+4)
CALL TABPRT(SHCIDEX,My5,45)

11TAB =

LBDO

CALL TABPRT(6HBDYTAB,BDT,LBDE,3)

I1TAB =

LFO

CALL TABPRTUO6HCADJWF 4 X1F oLFE ,8)
I1TAB = LO
CALL TABPRT(6HSTATAB,X1,LESTA,5)

150 WRITE (641150) (JoX2(J) 9o SLCHNIJ)Y yW(J)ed=1yNJ}

\b



CALL TAHBPRT(SHERASE ERASEC,800,5)

CALL JMSPRT

CALL TABPRT{Z2HS1,S1sNM,10)

CALL TABPRY(2HS2,S52sNM,10)

CALL TABPRT{(1HZ4Z,NM,10)

CALL TABPRT(1HR,R NM,10)

CALL TABPRT(4HPHI1PHIL1yNM,10)
CALL TARPRT(4HCURV,CURV,NM,10)
CALL TABPRT(Z2HVM,VM,NM,10)

CALL TABPRT(1HB,B, NM,10)

CALL TABPRT(H6HERASEZ2,AREA,1536,8)

LSTUP = 5
GO 1N (999,999) , LSTOP
999 RETURN
1150 FORMAT(///1X1THSTREAML INE TABLE-/1TX32HJ X2 SLCHN
& W/{118ByFl2.696X9A69FL12e69)9)
END



*DECK CF8
BLOCK DATA CFBBLK

*CFR--- BLOCK DATA FOR CFB _ -CFB~-
COMMON /CFB / LyMA,MB,PLB,PUB,WF,CHOKEySUBSONe NK,PLBC,PUBC,
1 XCHOKEy TAREA,VMBC, WRQST,WCALC, QViB),QVP(8),
* ' JSUM,VMLBSOQ

LOGICAL CHOKE 9 SUBSON

DATA XCHOKE/SHCHOKE/, JSUM/O/
END



*DECK ERRURX
SUBROUTINE ERROR1

CEDUMPX EDUMP FOR STC EXECUTE SECTION —EDUMPY. -
COMMON /ALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIA,RGA,GAMA,
1 MACHC 4PSC 4 TSCHPTC,TTCy AXIC,RGC¢+GAMC,
2 DAXIToSCALEA,TTELCHOTST
RE AL MACHA (1) yMACHC
LOGICAL AXTIALAXIC
LOGICAL CHOTST
COMMON /CFB / LeMA,MB,PLB,PUB,WF,CHOKE,SUBSON, NK,PLBC,PUBC,
l XCHOKE, TAREA,VMBC, WRQST,WCALC, QVI(8),QVPI(8),
* JSUM,VvMLBSQ
LOGICAL CHOKE » SUBSON

COMMON /ERASE / ERASEC(800) .
COMMON /ERASE2/ AREA(96) ,AREAU(96) 4DISP(96),PT(96),LAMBDALIG),

1 RHO(96)y SQRTVV(96) ¢TS(96) 4 TT(96) yVMSQ(96)
2 VVKQKP (96,
2 WQA(96) 4y WSTA(96) 9 RGI(96),C2CP(96) +FGRI(96)
REAL LAMBDA
DIMENSION £S2(96), SONQRM(96)
EQUIVALENCE {ES2,VVKQKP) 4 (SDNQRM,RHO)
DIMENSION RCU(96)
EQUIVALENCE (RCU,LAMBDA)
c FIELD TABLES
c INDEX- M=MO,NM
COMMON /C2Z / 1(300)
COMMON /CR / R(300)
COMMON /CS2 / S2(300)
COMMON /CS1 / S11(300)
COMMUN /CPHI1 / PHIL1(300)
COMMON /CM / JMS(300)
COMMON /CCURV 7/ CURV(300)

COMMON /CB / 8(300)
COMMON /CIDEX / My JyMUsMD,ISTAG

C TABLE OF INDEX LIMITS
COMMON /IXORIG/ LHO,LHE, LBDOLBDE, LTOLWLTE, LWOsLWE, LFO,LFE,
¥ LOSJLESTA, LDUM(B),
] MOsNM, NJNFCOLSy MAXNJJMAXOL yMAXNM,MAXLE,
* LEO,LEEs, LRD+LRE,LRD
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)

COMMON /CVM / VM(300)

C STREAMLINE TABLE

COMMON /SLTAB / W(128),X2(128),SLCHN(128)

INTEGER SLCHN

c BOUNDARY TABLE
C INDEX~- LB=LBDO,LBDE
C LBNEXT= INCREMENT TO NEXT BOUNDARY
C LBZ1 = INCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE CDALLATIO
C CHNAME= CHANNEL WITH WHICH THE BOUNDARY DATA IS ASSOCIATED
C ue = T OR F FOR UPPER OR LOWER BOUNDARY
C LEDEX = RELATIVE INDEX OF L.t. POINT WHEN LOWER AND UPPER SURFACE
c CONTOURS ARE CONNECTED A
c BDONAME ,LBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
C DATA WHEN ROUNDARIES ARE COALLATED

) S



*DECK RTCFI

SUBROUTINE RTCFI(CHT1l.LH)

*RTYCF1- RETRIEVE CHANNEL FLOW INPUT , -RTCFI~-

OO0

[aNaEalaNe]

60

65

70

INPUT-
CHDAT A
CHT1

CHANNEL INPUT DATA TABLE
CHANNEL NAME

QuY Pyl -
LH INDEX OF CHT1 IN THE CHANNEL DATA TABLE

0O IF NO CHANNEL DATA WAS FOUND

IF THEY EXIST, THt CHDATA-~LISTS TT,PT,RCU ARE TRANSFERRED TO THE

LISTS OF TT,PT,RCU. [IF THEY DO NOT EXISTy TT,PT,RCU = BITS.

INTEGER CHT1
COMMON /IXORIG/ LHO.LHE, LBDO,LBDE,s LTO.LTEy LWO,LWE, LFOLLFE,
% LO.LESTA, LDuUM(B),
* MOJNM, NJJNFCOLSsy MAXNJ MAXOL ¢ MAXNM, MAXLE,
* LEQ,LEE, LRO,LRE4LRD
DIMENS ION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)

COMMON /CBITS / BITS.BLANK
COMMON /CHDATA/ CHNAM{1) ¢ LHNEXT (1) +WTFLOW(L),TTO,PTO,
1 TSO(1)4PSO(1)+MACHOU1)+AO(1)+VARY (1),
2 RG(I1)yGAMIL)y NR{L)eNCI(]1),TAB(6),
4 BI75)
INTEGER CHNAM A
COMMON /ERASE/ QVI(B),EDUM(T2), A(90),V(90),
1 PSI(90),R(90),TT(90),PT(90) RCULS0),PS(90)
DIMENSION Y(90)
EQUIVALENCE {Y,R)

NAMEL IST /NLCHN 7 PSTIsRy Y TT,PT RCU,PS

SEARCH CHDATA FOR CHANNEL=CHT]
LH = LHO

IF(LH.GE.LHE) GO TO 65
IF(CHNAM(LH) ,EQ.CHTL1) GD TO 70
LH = LH+LHNEXT(LH)

GO TO 60

NO INPUT TABLE WAS FOUND
LH =0
RETURN

AN INPUT TABLE WAS FOUND
CONTINUE

PLACE THE TABLE IN COMMON-IRASE

NCR = NCILH)#NR{LH)

IF(NCR.GT.0) CALL ISORT(TT,PT,RCU, BILH),NCR) \C%j
RETURN

END
OVERLAY(STC,2,0)



*DECK STCHB
PROGRAM STCH ’ '
CUMMON /CHNFPT/ JCHN(10) 4WTFS(10),WTFA(L10),wPTO(10),WTTO(10), IC
COMMON /SELECT/ LENTRY
GO TO (10+,20)s LENTRY

C NORMAL ENTRY-- STATION LOOP, FLOW BALANCE
10 CALL OVERLAY(3HSTC,42¢196HRECALL)
GO TO 30

20 CALL OVERLAY(3HSTC,2,296HRECALL)
CALL OVERLAY(3HSTC,2,3,6HRECALL)
30 RETURN
END



*DECK RRCONV
SUBROUTINE RBCONV

*RBCONV REBUILD CONVECTED PROPERTIES TABLE -RBCONV-

C COLLECT LIST OF CHANNELS FROM /CONVTB/, THEN BUILD A

C NEW /CONVTB/ FROM CHANNEL DATA TO ACCOUNT FOR INPUT MOOIFICATIONS

o VARLE OF CONVECTED PROPERTIES

C INDEX~ LY=LTO,LTE

C CH = CHANNEULNAME

C LINEXT= INOEX INCREMENT TO THt NEXT CHANNEL

C LtPSI = RELATIVE LOCATION OF PSI LISY

C NPT = NO. OF PSI, TT, PT AND RCU VALUES

C LYY = RELATIVE LOCATION OF TT LIST

C LPY = RELATIVE LOCATION OF PT LIST

C LRCU = RELATIVE LOCATION OF RCU LISTY
COMMON /CHDATA/ CHUL)gLTNEXT(L) oNPT(L1)oLPSI(1)LTTLL1),LPTIL),
1 LRCUI(1),
2 CRG(1)+CPGI(L1)+4C2CP(L1) o QCGAMI(L1),FGT(L),FGP(L),
3 FGR(1)4+AREATB (485)

INTEGER CH
DIMENSION XCH(1)
EQUIVALENCE (CH,XCH)
COMMON /IXORIG/ LHOyLHE, LBDO,LBDE, LTOWLTE, LWO,LWE, LFO,LFE,

* LO+LESTA, LDUMI(B),
* ' MOJNM, NJJNFCOLS, MAXNJyMAXOL yMAXNM,MAXLE,
# ' LEO,LEE, LRO,LRELRD

DIMENSION LIMITS(24)

COMMON /SLTAHB / w(128),X2(128),SLCHN(L128)
INTEGER SLCHN '

COMMON /CFB2 / PASS] \
LOGICAL PASS1

COMMON /ERASEZ2/ CHT(500) ¢ATI500)+FLW{500)
COMMON /SPACER/ MAXLHyMAXLT,MAXLF,MAXLW

INTEGER CHY
C ACCUMULATE CHANNEL NAMES AND AREAS

Ly = LT0
1 =0

110 1 = 1+1
CHT(l)= CH(LT)
AT{]1) = AREATBILT)
trl = LT+LPSTCLTIeNPT(LT)=,
FLW(T)= XCH(LTIL)
LT = LT4LTNEXT(LT)

IFILT.LT.LTE) GO T 110
N1 = 1

c

C

CYCLE THROUGH BCONV ROUTINE

PASS1
LTE
[

«FALSE.

LT0-1

1

130 CALL BCONVI(CHT(I),LT,AT(I))
CHECK FOR CHANGED FLOW RATE
LT = LT+LPSI(LTI4NPT(LT)=1
IF(XCHILT).EQ.FLW(I)) GO 7D 190



aNel

o0

140
150

160

170
180

190

UPDATE TH

E STREAMLINE TABLE FLOW VALUES

SEARCH FOR FIRST AND LAST ELEMENTS OF SLCHNUJ)=CHT (1)
D0 140 JA=1,NJ

IF(SLCHN

CO 160 J=

IF(SLCHN

JB =
SCALE T
DC 180 Y=
Wid) =

SEY PASSI=
(TYPE=FIELD)

(JA).EQ.CHT(I)) GO TO 150

JAyNJ

(J).NE.CHT(I)) GO TO 170

J

HE CUMULATIVE FLOW RATE VALUES
JA,JB

WEJ)/WIJIBIAXCHILT)
T TN JUMP ARQUND INTERPOLATION FOR VM IN FLOBAL

PASSYI = .TRUE.

I = 1+1
IF(I.LE.NT)

IF(LTELLTLL

GO T0 130

wO) GO TO 980

WRITE (6,1960) LTO,LTE,MAXLT,LWO

capL ERRORI

980 RETURN '
1960 FORMAT(/1X69H*** THE TABLE OF CONVECTED PROPERTIES HAS EXCEEDED A

*LLOCATED ME
END

MORY . /6 X4HLTO=14, 3X4HLTE=1493X6HMAXLT =14,y 3X4GHLWO=T4, )



(g}

BDMSL A= O,
[IFLUP(LB)) BROMSLA=PI]

GO TO 120
195 LB2 = LB+LEDEX(LB)-3
BOMSL A= P
IF(CHNAME(LB) ,EQ.NAMCKN) GO TO 120
LBl = LB2+3
LB2 = LB2O
BDMSL A= O,

IF(CHNAME(LB+1).tQ.NAMCHN) GU TO 120
CalL ERRORY

120 FGEl = .FALSE.
DO 150 LB=LBLl,LB2y3

DL = JAT(LR+3)-2BT(LB)

DR = RBT(LR+3)-RBTI(LB)

S8 = SORT(NZ*DZ+DR*DR )

IF{SB.EQ.N.) GO TU 150

css = DZ/5SH

SN8 = DR/SH '

AP = ANGLE OF THE PERPENDICULAR OR ORTHOGONAL
AP = .50%APT + .50%«(ATAN3(DR,DZ,APT+BDMSLA)-BOMSLA} ¢ PIQ2
SNP = SIN(AP)

cse = COS(AP)

D = SIN(AB-AP)

D = SNB*CSP-CSB%SNP

IFtABS(D).LT..01l) GO TO 150

Xp = XPT-2BY(LB)

Yp = YPT-RBTILA)

SS = (YPXCSP-XP®SNP)/D
F = §$S/58

IF(F.GE.1.,0001) GOY TO 140
IF(F.GT.(-,0001) .1JR, FGEL) GU TO 200
t oLtﬁo".OOOl

GO 10 150
F «Gte 1.0001
140 FGEl = .TRUE.

150 CONTINUE
FAILED TO FIND PROPER BOUNDARY INTERSECTION
APTD = APT*TODEG
WRITE (641950) NAMBDY XPT,.YPT,APTD

FIRST OR LAST INTERVAL

LB = L8l
F = .l
IF{ .NOT.FGEL1) GO TO 165
LB = LB2
F = .9

165 DZ = IBT(LR+3)-ZBT (L)
DR = RBT(LB+3)I-RBAT(LY)
WRITE |

6+1960) CO(&
200 ANGCHD= ATAN3(DR L/ ANGBT (L)) \

F = AMAXI(O.'AM{NI‘F'!O,’
G = lo—F

YPA = ANGBT (L B)-ANGCHD

YPB = ANGBT(LB+3)-ANGCHD



RZONLY= LFALSE.

CALL BFI

| = (LB-LRL10+3)/3
FA = F

Sl = S1IM

XH = IBT(LB)+ZIM

Y = RBT(LB)+RM
RZONLY= .TRUE-

RE TURN

1950 FORMAT(/1X61HERROR~ THE INTERSECTION OF A L.E. OR T.E. ORTHOGONAL
*WITH THE/6X14HBOUNDARY, BDY=A6,40H, WAS NOT FOUNDy THE L.E./T.E.
SPOINT IS/6X2HX=F10.5+3X2HY=F10.594X4HANG=FB8.3,)

1960 FORMAT(/6X58HTHE INTERSECTION POINV IS BEING PLACED IN AN END INTE
*RVAL « /76 X246HEXECUTION WILL CONTINUE,)

END



*0ECK JOFCHN

SUBROUTINE JOFCHNICHN,JA,JB)

* JOFCHN STREAML INE INDEX FROM CHANNEL NAME ~JOFCHN-
C INPUT -

C CHN = NAMF 0OF CHANNEL

C JA = STREAMLINE FOR WHICH SEARCH WILL BE INITIATED

c. ouTPUl -

C JALJB = FIRST AND LAST INDEX UF STREAMLINES BELONGING YO CHN

55

60

65

70

™
%
&

INTEGER CHN ' '
COMMON /IXORIG/ LHO,LHE, LBDO,LBDE, LTOyLTE, LWO,LWE, LFO,LFE,
LOLLESTA, LODUM(B),
MOJNM, NJJNFCOLS, MAXNJ,MAXOL yMAXNM,MAXLE,
LEO,LEEy LRO,LRE,LRD
DIMENSIOCN LIMITS(24)
EQUIVALENCE (LIMITS,LHO)
COMMON /SLTAH / W(128)+X2(128),SLCHN(128)
INTEGER SLCHN

LOGICAL SECOND

SECOND= .FALSE.

J = JA
IF(CHNJNEJSLCHN(J)) GO TO 65
IF(SECOND) GO TO 60

SECAOND= JTRUE,

JA = J

J8 = J

GO 1N 70

IF{SECOND) RETURN

J = J+l

IF(J.LE.NJ) GO TO 55

IF( .NOT.SECOND) CALL ERROR1
RETURN '
END

A\



*HECK OB

SUBROUT INE UBLUXPT YPTyAPT,NAMBDY yNAMCHN, [ ,FA4S1,XB,YB)

*iBl--- ORTHOGUNAL-BUUNDARY INTERSECTION -0BI-

aEaNaEaEaNe!l

[alaXealaNal

aXeNeNeNelaNaNaNaNel

C

l

NPUT-
XPT X-COOR OF PT ON THE URTHOGONAL

YPT Y-COOR OF PT ON THE ORTHOGONAL

APY ANGLE OF SL PERPENDICULAR TO ORTHOGONAL
NAMBDY= BOUNDARY NAME

NAMCHN= NAME OF CHANNEL ADJACENT TO NAMBDY

wWovon

OuUTPUT -

1

A

Sl
XB, YW

INTERVAL OF ORTHOGONAL-BOUNDARY INTERSECTION
FRACTIONAL POSITION IN THE INTERVAL

ARC DISTANCE FRUM BEGINNING OF THL INTERVAL
COORDINATES UF THE INTERSECTION

¥ "N on W

BOUNDARY TABLE

—

1

%
*
L

D

INDEX~- LB=LBDO,LBDE
LBNEXT= INCREMENT TO NEXT BOUNDARY"
LRZ1 = INCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIO
CHNAME= CHANNEL WITH WHICH THE BOUNDARY DATA IS ASSOCIATED
up = T OR F FOR UPPER OR LOWER BQUNDARY
LEDEX = RELATIVE INDEX OF L.t. POINT WHEN LOWER AND UPPER SURFACE
-CONTOURS ARE CONNECTED
BNNAMEsLBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
DATA WHEN BOUNDARIES ARE CDALLATED
COMMON /CHDATA/ BDV(1),LBNEXT(1),LB21(1),
CHNAME{L)yUP (1) 4LEDEX(L1),
_ IBT{1)yRBT(1),ANGBT(42)
INTEGER CHNAME
LOGICAL up
DIMENSION BDNAME(]),LBA(1),LBB(])
EQUIVALENCE { BDNAME ,ZBT), (LBA,RBT), (LBB,ANGBT)
COMMON /CBEAM2/ DR ¢DZYPA,YPB4F ¢Gy DXo,YQDXyZMyRM,ANGMy,CURVM,S 1M,
RZONLY, ANGCHD,SINTVL, YPASQ,YPAB,YPBSQ
LOGICAL RZONLY
COMMON /IXORIG/ LHO.LHE, LBDO,LBDE, LTOWLTE, LWO,LWE, LFO,LFE,
LOLLESTA, LDUM(B),
MOJNMy, NJJNFCOLSy MAXNJIyMAXOL s MAXNM,MAXLE,
LEOyLEEs LROLLRE,LRD
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)

COMMON /CP1 / PloTWOPI,+PIQ2+P1Q4+TODEG,TORAD
COMMON /TROUBL/ ERR,ERRMAJsINERR,PRERR :
LOGICAL ERRyERRMA Jo INERR s PRERR

LOGICAL FGEL

ETERMINE INTERVAL INDEX LIMITS, LB1,LB2, OF —-NAMBDY-
LB = LBF({NAMBDY)

LB1O LB+LBZL1(LB)

LB20 LB+LBNEXTILB)-12

LBl LBlO

LB2 = LB20

IF(LEDEX(LB).NE.O) GO TO 105 (CK:L/

uun

BOMSLA= BOUNDARY MINUS STREAMLINE ANGLE



*DECK BWAKE

SUBROUTINE BWAKE(JX,THK)

*BWAKE- BUILD WAKE TABLE - _ -BWAKE-
C INPUT~
C JX = WAKE STREAMLINE

OO

[aNaNeaNaNel

110

COMMON /ZIXORIG/Z LHOZLHE, LBDOWBNDEL, LTOLTE, LWOJLWEs LFD,LFE,

» LOJLESTA, LOUMLIB),
* MU GNMy, NJJNFCOLSy MAXNJ oMAXOL yMAXNM,MAXLE,
% LEO,LEE, LRO,LRE,LRD

DIMENSION LIMITS(24)

EQUIVALENCE (LIMITS,LHO)

COMMON /SLTAB / W(128)+X2(128),SLCHN(128)
INTEGER SLCHN

TABLE OF WAKE DISPLACEMENT THICKNESS

INDEX- LW=LWO,LWE

COMMON /CHDATA/ X2W(1) JLWNEXT(1),SIW(4T)
DIMENSION DST(L)
EQUIVALENCE (DSY,S1wW)

SUBTABLE ARRANGEMENT IS~
X2WoLWNEXT(=242N)y SIW(1)ySLW(2)eoosSLW(N)y DST{L1)¢OST(2)44.0ST(N)
X2W = STREAML INE COORDINATE
S1W DISTANCE ALONG STREAMLINE FROM T,.E.
DST WAKE DISPLACEMENT THICKNESS AS A FUNCTION OF S1W

w ou

IF(THK.EQ.0.) RETURN
IF(LWE.GT.LWO) GO TO 110
LW = LWO
X2WILW)=X2(JX)
SIW(LW)=0.
SIWILW+1)=10.%ABS( THK)
SIWN(LW42)=SIW(LW+]1)
SIW(LW43)=SIWILW+2)+SIW(LW+2)
DSTILW+4)=THK
DST(LW+5)=0,
DST(LW+6)=0,
DST(LW+7)=0.

N = 4
LWNEXT(LW)=2+4N+N

LW = LW+LWNEXT(LW)
LWE = Lw-1

IF (THK.LT.0.) WRITE (6,1200) THK,X2(J4X)

1200 FORMAT{41H #*#¥%x tRROR - NEGATIVE TeE. THICKNESS OF +Fll1.5,

1 8BH AT XI2=4FTe3491H,)
RETURN
END

47



#DECK FILL

SUBROUTINE FILLIXyY,NA,NB)

CFILL

C LINEAR INTERPOLATYION TQ FIL VACANCIES IN lNPUT LISTS
COMMON /CBITS/BITS
DIMENSION X(10),Y(10)

C FIND 1A,IB - VACANT REGION
[A=NA+]
IF(Y(TA-1).EQ.BITS) GO TO 99

3 DO 4 [=]1A,NB

IF(Y(1).NE.BITS) GD TO 5

4 CONTINUE

18=N8

6O 1o 7

5 I=1-]

IF(I.£Q.1A) GU TO 12

o

FILL VACANCIES

IF(Y(IB+1).NE.Y(IA-1)) GO TO 9

C ALL VALUES THE SAME '
7 D0 8 II=1A,I1B
8 Y(II)=YllA-1)

GO 10 12

C INTERPOLATE
9 DX = X(IB+¢1l) - X([A-1)
00 11 II=IA,18

11 Y(I1)

(YCIB+1 ) (X(1I)=X{IA~1)) ¢ Y(IA-1)#*(X(IB+1)-X{11)))}/DX

c GO BACK AND SEARCH FOR MORE REGIONS
12 1A = [B+2
IF(I.LT.NB) GO TO 3

939 RETURN
END



LR2 = LRXF(LF)-LRDIF
00 1115 LR=LROsLR2
LRX = LR+LROIF
IF(CHNA(LRX).EQ.BLANK .OR. JCHNA(LR).EQ.L1) GO TO 1115
NBLNK 1= NBUNKL1+1
IF(J.EC.0)  J=JCHNA(LR)
A 1F(JCHNA(LR).NELJ) J=-1
1115 CONTINUE

NBLNKZ= O

LR3 = LR2+1

DO 1120 LR=LR3,LR4
LRX = LR4LRDIF

IF(CHNA(LRX).EQ.BLANK .OR, JCHNA(LR).EQ.1) GO TO 1120
NBLNK 2= NBLNK2+1
IF(JCHNA(LR).NELJ) J=-1

1120 CONTINUE

C SET STATIONS ABUVE T.E. TO NBLNKZ2
C THE FLOW IS KNOWN IF NBLNK=Y
IFOINBLNKLI+NBULNKZ).EQ.0) GO TU 1140
IFINBLNK2.EQ.CQ) GO) TU 1130
JORDER(LF =1
DO 1125 LR=LR3,LR%
LRX = LR+LRDIF
1125 TFICHNA(LRX)NE.BLANK ,AND. JCHNA(LR) NE.1) JCHNA(LR)I=NBLNKZ2
C SET STATIONS BELOW T.E. TO NBULNK]
1130 IF(NBLNK1,EQ.OQ) GO TO 1136
JORDER(LF)=2
CO0 1135 LR=LR0O,LRZ
LRX = LR+LROIF
1135 IF(CHNA(LRX).NE.BLANK ,AND. JCHNA(LR).NE.1) JCHNA(LR)=NBLNK1

C IS THE TOTAL FLOW KNOWN
1136 IFINBLNK1.EQ.O ,0R< NBLNK2.EQ.O0) GO TO 1138
JORDER(LF)=0
IF(J.EC.(-1)) GO TO 1140

C INDEX TO NEXT T.E. ORTHOGONALS
1138 NCHB{LF)=NBLNK]
NCHA(LF )=NBLNK2
X1BF(LF)=X1F(LF)
X1AF{LF)=X1F(LF)
LF = LF+NFCOLS
IF(LF JLELLFE) GO TO 1112

o ELIMINATE GAPS BETWEEN EQUIVALENCED TABLES
1139 NMOVE = LWE-LWO+l
CALL MOVE(ly X2W(LWO) s X2W(LTE+1)4yNMOVE,L)
LWO = LTE+1 ///
LWE = LTE+NMOVE CKf)
NMOVE = LFE-LFO+1 \

CALL MOVE(ly X1F(LFO)X1FUILWE+1),NMOVE,1)
LWE+1l
LWE+NMOVE

LFO
LFE "

NMOVE = LESTA-LO+1
CALL MOVE(ly XI(LO)sX1(LFE+]1) NMDVE,1)



c

C

Lo
LESTA

LFE+1
LFE+NMOVL

INITIALIZE B
CALL SETM(1s1./1024. ByNM)

RE TURN

ERROR~
1140 WRITE (641161) LF
CALL ERRQR1

1056 FORMAT(/2X60H**%* LRROR- ONE CHANNEL MUST HAVE A FIXED FLOW RATE (V
®*ARY=F )./13X31HNO SuCH CHANNEL COULD BE FOUND./13XTHNCHTOT=]12,3X4HN
$FA=12,3X6HNCHBA=]2,)

1560 FORMAT(1X4THERROR- CONNECTING EDGES wERE NOT FOUND FOR CHN=A6,22H
* (SUBROUTINE BLDTBS)) :

1141 FORMAT(/1X61H*** PRUBLEM ENCOUNTERED IN THE ORDERING OF FLOW ADJU
*STMENTS./6X9HINDEX LF=13,22H, PLEASE SEEK ADVISE. 10H (BLDTBS))

1835 FORMAT(/1X4TH2*x% ERROR- NEGAT{VE RADIUS ENCOUNTERED, AXI=T.,
¥ 10H (BLDTBS))

END



X2CL({L)=x2CL{L+20)

GO TD 950
940 X2CLIL)=BITS
950 t = L+20
GO TO 935
960 L = LD
IFUX2CLIL)NELBITS) GO TO 98U
M = MLBIIL)
CALL GETIX
xX2cLtLy=xz2¢J)
C BUILC wAKE OISPLACEMENT THICKNESS TABLE, /WAKETB/
980 IF(LFE.LE.LFO) GO 1O 1139
LF = LFO
9390 LBX = LFB(LF)
LAX = LFA(LF)
ANGTE = SI1FI(LF) :
C THE MEAN T.E. ANGLE WAS TEMPORARILY STORED IN SI1F
M1 = MUB(LBX)
M = MLB(LAX)
DZ21 = 2(M)-2(M1)
DR21 = R(M)-R(M])
THK = D221%D221+DR21%DR21
IF(THK.EQ.O0.) GO TO 995
DANG = ATAN3(DR21,DZ221,ANGTE)-PIQ2-ANGTE
THK = COS(DANG)*SQRT(THK)

995 CALL GETIX
CALL BWAKE(J,THK)
LF = LF+NFCOLS
IF(LF.LY,LFE) GO TO 990

C SEARCH FCR TRAILING EDGE ORTHOGONAL WHICH CONTROLS FLOW RATES
C NFA = NUMBER OF FLOW ADJUSTMENTS =NO. OF TE-S
NFA = (LFE+1-LFO)/NFCOLS

NCHTOT= NJ/2
FIXCHN = 0.
LF = LFO
1005 IF({LF.GEL.LFL) GO 10 1055
C STATIUN BELOW T.t.
L = LFB(LF)
JORDER(LF)=]

CHANNEL NAME (A SINGLE CHANNtL ABOVE OR BELOW T.E. IS REQD FOR FI
PROGRAM MODIFICATION MAY 71, THE SINGLE CHN REQUIREMENT
FOR FIXCHN IS REMOVED. NUMBER OF CHANNELS BELOW OR ABOVE
TE FOR FIXING THC FLOW MUST Bt LESS OR EQUAL TO TOTAL
NUMBER OF CHANNELS MINUS NUMBER OF TE-S.
1010 M = MLB(L)

CALL GETIX
CHX = SLCHNI(J)
JLB J ‘\Ck\
M MUBIL) '

CALL GETIX

OO0

W

- C IFI(CHX.NE.SLCHN(J)) GO TO 1040

NCHBA = (J+1-JLB)/2
IFINCHBA.GT.INCHTOT-NFA)) GO TO 1040
C StARCH CHDATA TABLE



1019 LH = LHU

1020 I+H(LH.GELLHE) GO 10 1035
ITF{CHNAM(LH).EQ.CHX) GO TO 1030
LH = LH4LHNEXT(LH)
GO T4y 1020

1030 FIXCHN = ]
' IF{VARY(LH)) GO TO 1040
1035 FIXCHN= CHX
WRITE (6,1031) FIXCHN
1031 FORMAT(B8H FIXCHN=,A6)
‘ GO YO 1060

C STATIUN ABOVE T.E.
1040 IF(JORDFRI{LF).EQ.2) GO TO 1050
L = LFALILF)
JORDER(LF)=2
GO 10 1010
c INDEX TO NEXT X1t IN FLOUW ADJUSTMENT TABLE
1050 LF = LF+NFCOLS
GO T0 1005

1055 IF(FIXCHN.NE.1) GO TO 1060
WRITE (651056) NCHTOT,NFA,NCHBA

C ORDER THE FLOW ADJUSTMENT TABLE
Cl060 IF(LF.EQ.LFO) GO TO 1100
1060 LFF = LF
LFT = LFO
1070 IF(LFF.LE.LFT) GO 710 1100
CALL MOVE(3, XLFULFF)sXXoNFCOLS,1,

1 XIF(LFT) o X1FILFF)oNFCOLS,1,
2 XXoXLF{LFT)yNFCOLS,1)
LFF = LFF-NFCOLS
LFT = LFT+NFCOLS
GO T0 1070
Cc DEFINE FLOW ADJUSTMENT ORDER, JORDERI(LF)
c FIND INDEX OF =-FIXCHN- IN /ORTCHN/ AND INITIALIZE
1100 LR4 = LRO+LRD-3

DO 1105 LR=LRO,LR4

LRZ2 = LR4LRD
1105 IF(CHNA(LR).EQ.FIXCHN +OR. CHNA{LR2).EQ.FIXCHN) GD TO 1110
1110 CALL SETMI1,0, JCHNA,LRD-2)

JCHNA(LR) =]

LOOP THROUGH FLOW ADJUSTMENT TABLE OF TE STATIONS, DETERMINE

C
C IF FLUW IS KNOWN BELOW T.t. (JORDER=1), ABOVE T.E. (JORDER=2),
c OR 1F TOTAL FLOW ABOVE+BELOW T.E. IS KNOWN (JORDER=0).
C JCHNA(LR)=1 INDICATES FLOW FUR THAT CHANNEL IS KNOWN, VALUES LARGE
C THAN ONE INDICATE THAT THE TUTAL FLOW FOR THE SEVERAL CHANNELS
c IS KNOWN.
LF = LFO
C COUNT NUMBER OF CHNS BELOW T.E. AND ABOVE T.E. FOR WHICH FLOW RAT
C IS NOT KNOWN, I1.E. JCHNA(LR)<NE.1

1112 J = 0
NRLNK 1= O 6\
LRDIF = LRF{LF)-LRO \



LRX2 = LRPRV+LRD-3
DO 866 LRX=LRPRV,LRXZ2

866 IF(CHNA(LRX).EQ.CHNX) GO TO 925
DIC NQOT FIND CHNX, SAVE LRPRV
IFC(LRPRSV.NE.O) CALL ERRORI
LRPR5V= LRPRV

FIND UPSTREAM ROUNDARY WHICH INCLUDES CHANNEL CHNX
870 LR = LR+LRD
CALL SETM(loULANKY LEDGL {LR) ,LRD)

LRE = LR+LRD-1
LRPRYV = LRO+LRD
LRP1 = LRPRV

LRP2 = LRPL+LRD-3

DO 87¢ LRP=LRPLyLRP2
872 ITF(CHNA(LRP),EQ.CHNX) GO TO 873
CALL ERRQR1

873 LR1 = LR+LRP-LKP1]
CHNA(CLR1)=CHNX
LR2 = LR1
LRP1 = LRP
LRP2 = LRP

SEARCH FOR CHANNELS BELOW CHNA(LRL)
875 DO 876 LE1=LEO,LEE,]O
876 IF(NLE(LEl).NE.O .AND. CHLILELl) .EQ.CHNA(LRL))GO TO 878
GO 70 896
CHECK FOR BOTTOM CHANNEL
878 IF(CHU(LELl).EQ.BLANK) GO TO 884
USE CHU(LELl) AS PART OF THE UPSTREAM BOUNDARY
880 LRP1 = LRP1-1
LR1 = LR1-1
IF(CHUILEL) cFQ.CHNA(LRPL)) GO TO 882
IFILR1.GT.LR) GO TO 880
GO TO 896
882 CHNA(LR1)=CHUILEL])
GO 10O 875

SEARCH FOR CHANNEL ABOVE LR2
884 DO 888 LE2=LEO,LEE,10 ‘
888 IF(NLE(LE2)«NE.O .AND. CHU(LE?2).EQ.CHNA{LR2)) GO TO 892
GO TO 896
CHECK FOR TOP CHANNEL
892 IF(CHL(LE2).EQ.BLANK) GO TO 899
USE CHL(LE2) AS PART OF THE UPSTREAM BOUNDARY
894 LRP2 = LRP2+1
LR2 = LR2+1
IF(CHLILE2).EQ.CHNA(LRP2)) GO TO 898
IF(LR2.LT.LRE) GO TO 894
896 CALL ERRQOR1
REFER ALSO TO EFN 876, 882,888, FOR THE ERROR
B98 CHNA(LR2)=CHLI(LE2) q
GO TO 884 \

899 LE = LE1
upPY =
GO TO 672



C TRATLING EDGE PT WITH URTHOGONALS ON BOTH SIDES, BUILD DUMMY
o LRPRV-LISY TO REPRESENT COALESCING OF UPPER AND LOWER STREAMS.
o LOUK BACK FOR ORTHNG ON OTHER SIDE OF T.E. ‘
900 DO 904 LRP=LRO,LRELRD
. 904 [F(LEDGE(LRP).EQ.LE) GO TO 908
908 LEDGE (LRP)=—LEDGE (LRP)

LRX1 = LRP

LRX2 = LR

LR = LR+LRD
LRX = LR

LRE = LR+LRD-3

CALL SETM(1,BLANK,LEDGE(LR),LRD)
LEDGE (LR)=0
LRPREV(LR)=LRX2
910 ITF(CHNA(LRX1)NEJHBLANK) CHNACLRX)=CHNA(LRXL1)
IF (CHNATLRX2) NE.BLANK) CHNA(LRX)}=CHNA(LRXZ2)

LRXL = LRX1+]
LRXZ2 = LRX2+1
LRX = LRX+1
IF{LRX.LE.LRE} GO TO 910
LRE = LRE+2
c BUILD FLOW ADJUSTMENT TABLE, /CADJWF/
LM1 = L-20

X1F(LF)=X1(LM]1)
X2F (LF)=X2CLILM])
SLF(LF)=ANGE(LE)
DD 911 LM2=L0,LESTA,20
911 IF(XL(LMZ).EQ.XL(LML)) GO TO 912
912 IF(UPT) GO TU 913
LFBI(LF)I=LM2
LEA(LF)=LML
LRXF(LF)=LR]1-14LRD
GO 10 914
913 LFBILF)=LM]
LFA(LF)=LM2
LRXF(LF)=LR24LRD
914 LRF(LF)=LR
VNR(LF)= 0.
LF = LF+NFCOLS
LFE = LF-1
GO TO 920

c DOWNSTHKEAM BOUNDARY, ARE ALL L.E. ORTHOGONAL COMPLETED
915 IF(LRPRV.NE.O) GO TO 925
IF(LRPRSV.EQ.0) GO TO 930
LRPRV = LRPRSV
GO T 925

920 LRPRV = LR
925 LR = LR+LRD
GO TO 640

C+**x RELOCATE CONTROL STREAMLINE, X2CL, TO THE FIRST PRIMARY OF REGION
930 L = L0
935 [F((L+20).GE.LESTA) GO TO 960

IF(X1(L+20).LE.X1(L)) GO TO 940 D,OO

IF(X2CL{L+20),EQ.BITS) GO TO 950



(aNeNe

c

s N aNalal

MD =0
ISTAG = O
CALL SAVIX

ADD CHANNEL FLOWS FOR LATER INTERPOLATION OF SL POSITION
IF NOT AN UPSTREAM BOUNDARY, USE UPSTREAM AREAS IN PLACE
-ySt CuURV FOR STORAGE

WSLIM)= O,

IF(M.EQ.M1) GO TO 830

WSLIM)= WSLIM=1)+W(J)

IF(MSAV.EQ.O0) GO TO 830

AREA = SQRTI(R(MUI-R{MUM])}*(R{MU)-R{MUML)) +
i (Z(MU)-Z(MUM]1))*(Z(MU)-2(MUM]1)))

IF(AXTA) AREA=(R(MU)+R(MUM]1))*AREA

WSL{M)= WSLIM=-1)+AREA

830 MM MM+ ]
MUM ] MU
JIF(JSLLEQ.JINXTY GO T 835
JSt = JNXT
GO TO 810

INCREMENT TO NEXT CHANNEL
835 LRN = LRN+] .
IF(LRN.LE.LR2) GO TO 805

INTERPOLATE FOR COORDINATES
IF(.NOT.AXIA .OR. R(M1).GE.O.) GO TO 836
WRITE (641835)
CALL ERRDR1

836 D221 = I(M2)-2(M])
DR21 = R(M2)-R(M]l)
DRSC21= DR21*(R(M2)+R(M1))
RM1SQ = R(ML)#*RIM])
S2(M1)= 0.
S2(M2)= SQRT(DZ21*DZ21+DR21%DR21)
VM{M])= VMINIT
VM(M2)= VMINIT
MP = Ml+l
MM = M2-1

IF(MM LT.MP) GO TO B840
DO 838 M=MP,MM

VM(M) = VMINIT

F = (WSL(M)-WSLIML))}/ (WSL(M2)-WSL(M1))
Z(M) = Z(M]1)+F*DZ21

R{M) = R(M1)+F%DR2]

S2(M) = F%S52(M2) .

IF{.NOT.AXIA) GO TO 838

R{M) = SQRTIRM1SQO+F*DRSQ21)

OF FLOW.

S2(M) = SQRT((R(M)-R(ML))I*(R(M)-R(ML1))+(F*DZ21)*(F*DZ221))

838 CONTINUE

FINISH OUT STATION TABLE
CHECK FOR LJE.y T.E. OR SHARP CORNER

LE = INDEX OF PT IN LETEPT-TABLE
NLETE = O IS A SHARP CORNER
840 X1(L) = B.*FLOAT((LE+1-LED)}/10)

LNEXT(L)=20

70!



TYPELBIL)=S0LID
TYPLUBLL)I=SOLID
X2CLL)=BITS
IHINLETE.EQ.L1) GU TO 848
IF(UPT) GO TO B42

C UPT=F
X2CLIL)=x2(J1)
M = MLB(L)
GO TU 843
C UPT=1p
842 X2CL(L)=Xx2(J2)
M = MUBI(L)

843 CALL GETIX
IFINLE(LE).NE.2) GO TO 845
ISTAG =
[FLUPT) GO TU B44
TYPELB(L)=HLE
GO TO 845

844 TYPEUB(L)=HLE

B45 IF(NTE(LE).NE.2) GO TQU 847
ISTAG = 2
IF(UPT) GD TO 846
TYPELB(L)=HTE
GO T0D B47

846 TYPEUB(L)=HTE

847 IFINLETE.EQ.O) ISTAG=MCLI(L)
CALL SAVIX
IFCISTAG.EQ.1) VM(M)=0,

848 VMB(L)= VMINIT
DWDVIL)=0.

VCL(L)= vMB(L)
PRIM(L)=.TRUE.

M = MUB(L)+1
L = L+LNEXT(L)
LESTA = L-1
C* INDEX TO NEXT ORTHOGONAL
o LOOK FOR ORTHOGONALS 10 BE PLACED ABOVE L.E. POINTS
C If THIS IS A DOWNSTREAM BUUNDARY QR LOWER T.E. ORTHOG

850 IF(NTE(LE)«EQ.O0) GO 70O 920
IFI(NTE(LE).EQ.1) GO TO 855

c NTE(LE)=2

IF(NUSED(LE).EQ.2) GO TO 900
855 LRX = LR
860 LRX = LRPREVILRX)

C LRPREV= BLANK FOR UPSTREAM OR DUMMY ORTCHN-LISTS
IF(LRPREVILRX).EQ.IBLANK) GO TO 862
IF(LEDGE(LRX).LE.0O) GO TO 860
LRPRV = LRPREV(LRX)

GO TO 864
862 LRPRV = LRPRSYV
LRPRSV= O

c IS THE CHANNEL ON THE OTHER SIDE OF THE T.E. IN THE LRPRV-L]ST
864 IF(NTE(LE).NE.2) GO TO 915
CHNX = CHUI(LE)
IFCUPT) CHNX=CHLI(LE)

IF(LRPRV.EQ.0) GO TO 870 gﬁ}



715

720

722

125
7126

728

730

132

733

740
745
147

SILBIL)I=SINTVL

(L= 1
FUB(L)= 0.
sSiuBtL)=0.
Z(M]1) = XE(LE])
R{M1l) = YE(LEL)
ZIM2) = XELLL2)
RIM/Z)Y = YELLEZ)
GO T A00

FIND LE OR TE ORTHOGONAL LOWER BOUNDARY INTERSECTION

PLACEL DATA IN STATION TABLE
USE LETEPT-TABLL TO DETERMINE NAME OF UPPER BOUNDARY
IF(NLETE.EQe2 «OR. NLETE.EQ.D) GO TO 722
CALL ERRQOR1
IF(.NOT.UPT) GO TO 740
DO 725 LEL1=LEO,LEE,10
IF(CHL(LEL).EQ.CHNA(LRL1)) GO TO 726
NAMELB(L)=BDL(LEL)
NAMEUB(L)=BDUILE)
CALL OBI(XE(LE) »YE(LE) ANGE(LE) +BDLI(LEL) +CHL(LEL),
ILBIL) yFLB(L),S1LBIL)y Z(ML),R(ML1))
SEEK POINTER TO BOUNDARY TABLE
LB = LBFI(NAMEUBI(LY))
IRET =1
IFI(NTE(LE).NE.2) GO TOQ 728
TRAILING EDGE

Iv =1

LH = LB+LBZ21(LB)

GO TO 7133

LEADING EDGE OR CORNER
LBl = LR+LRZ1(LY)

LB2 LB+LBNEXT(LB)=-9

[ ]

1v 1

DO 730 LB=LBl,LB2,3

IF(ZBT(LB)EQ.XE(LE) .AND. RBT(LB).EQ.YE(LE)) GO TO 732

v = 1Vel

CALL ERROR1 '

TEMPORARILY STORE SHARP CORNER INDICATION IN MCL(L) (I.E. ANGLE
JUMP OF MORE THAN 0.5 DEG.)

MCL(L)= 2

IFINLETE.EQ.O .AND., ABS(ANGBT(LB)=~ANGBT(LB+3)).GT..0087) MCLIL)=1
IFCIRET) 733,753,733

(L i= 1v

FUB(L)= 0.

S1uB(L)=0.

Z(M2) = ZBTI(LRB)

R{M2) = RUBTILB)

GO TO 800

FIND LE OR TE ORTHOGONAL UPPER BOUNDARY INTERSECTION

PLACE DATA IN STATION TABLE

DO 745 LE2=LEQ,LEE,10 .
1F{CHUILEZ) EQ.CHNA(LR2)} GO TO 747 :}ﬂ
NAMELB(L )=BDL (LE)

NAMEUB(L)=BDU(LE2)

CALL OBI(XE(LE),YE(LE) ANGE(LE) BOU(LE2)CHU(LEZ2),
IUB(L) oFUBCL) oSIUB(L )y Z(M2)4RIM2))



c SEEK POINTER TUO HBOUNDARY TABLE

LR = LBF(NAMELBIL))
IreT = 0
IFINTE(LE) .NE.2) GO TO 728

C TRAILING EOGE
Lis2 = LB+LBNEXT(LB)=-9
ILB(L)= (LB2-(LB+LBZLILB)))/3
FLB(L)= 1.

CALL BARCI(LB2-3)
SILBLL)=SINTVL
LB = LB2
GO TO 757
C LEADING EDGE OR CORNER
753 ILB(L)= [V
FLBIL)= O.
SILB(L)=0,
757 Z(M1) = ZBTILB)
R(M1) = RBT(LB)

* ADD NEW FIELD POINTS ALONG EXISTING STREAMLINES
GIVEN-
STA-TAB INDEX L AND LIMITS ON FIELD INDEX MLB,MUB
COORDINATES OF FIRST AND LAST NEW PTS IN FIELD TABLE
MARKED CHANNELS IN ORTCHN TABLE BETWEEN LR1,LR2
STREAMLINE TABLE
800 MSAV = MO

MSAV = 0 INDICATES UPSTREAM BOUNDARY
IF(NLE(LE).EQ.1) MSAV=0
Jl =1
CALL JOFCHN(CHNA(LRL)yJ1lyJX)
CALL JOFCHN(CHNAILRZ2) ¢JX¢J2)

C J1,J2 ARE SL INDEX LIMITS

aNeaNaleNalel

(]

C BEGIN LOOP THROUGH CHANNELS, 2 SLS PER CHANNEL
LRN = LR1
MM = M1
JSL = Jl
805 IF(CHNA(LRN),.EQ.BLANK) GO TO 835
CALL JOFCHN(CHNA(LRN) JSL ¢JNXT)

C FIND UPSTREAM FIELD PT, PUT IN DOWNSTREAM POINTER

810 J = JSiL
IF{MSAV) 812,828,812

812 1V =0

815 DO 820 M=MSAV,NM
CALL GETIX

820 IF(J.EQ.JSL .AND. MD.EQ.0) GO TO 825

: IFCIV.NE.O) CALL ERROR]

MSAV = MO
1v = 1
GO TO 815
825 MSAV = M
MD = MM
CALL SAVIX

c SAVE DATA FOR CURRENT FIELD PT
828 M = MM cjf%’



A

C

C*
C

€EACH ORTHOGONAL,

639 LRPRV = LRD

LRPRSV= 0

M = MO

L = L0

LF = LFfO

TTESQ = TTESTTE

CONSIDER MARKED CHANNELS ON LINE LR=LRPRV IN /ORTCHN/
: FIND INDEX OF FIRST AND LAST ACTIVE (NON-BLANK) CHANNEL
640 LRP1 = LRPRYV

LRPZ2 = LRPRV+LRD-3
642 IF(CHNA(LRPL1).NE.BLANK) GO TU 644

LRP1 = LRP1+]

IF{LRPL.LELLRP2) GO TO 642
CALL ERRORI
644 [F(CHNA(LRP2).NE.BLANK) GO TO 646
LRP2 = LRP2-1
GO TO 644

FINC INDEX-LE OF NEXT LE-TE PT IN LRPRV-CHANNELS
646 LE = LFO
648 IF(NUSEDI(LE)-NLE(LE)-NTE(LE)) 650,654,654
650 LEONCE= NUSEDI(LE)
IFI(NTE(LE).NE.O) LEONCE=0
LRP = LRPI1
652 IF(CHNA(LRP).EQ.BLANK) GO TO 653
IF(CHNA(LRP) ,EQ.CHU(LE) .AND. LEONCE.LE. 0) GO YO 660
IF(CHNA(LRP).EQ.CHL(LE)) GO TO 665

653 LRP = LRP+1
IF(LRP.LE.LRP2) GO TO 652
654 LE = LE+10

IF(Le.LELLEE) GO T 648

NO MORE POINTS
CALL ERROR1
Lt IS UPPER BOUNDARY POINT (LOWER ORTHOGONAL)
660 LRP2 = LRP
UpTt = +TRUE.
GO T0 670
LE IS LOWER BOUNDARY POINT (UPPER ORTHOGONAL)
665 LRP1 = LRP
UPT = <FALSE.
MARK CHANNEL NAMES OF THE NEW OURTHOGONAL ON LINE LR

670 CALL SETM({]1,BLANK, LEDGE{(LR),LRD)

LRI = LR + LRPL-LRPRV

LR2 = LR + LRP2-LRPRV

CALL MOVE(1l, CHNA{LRP1),CHNA(LR1),LR2-LR1¢1,1)
LRE = LR+LRD-1

UPDATE USED LETEPT COUNT AND SFT POINTERS FOR LINE-LR
672 NUSED(LE)=NUSEDI(LE)+1
LRPREV(LR)=LRPRYV
LEDGE (LR)=SLE
NLETE = NLE(LE)NTE(LE)
ITF(NLE TE-NUSLD(LE)-EQ.0) LEDGEL(LR)=~LEDGE (LR)

'

2o



C

675

c

679
681
682
684
686

688

690
692

694

C%
700

710

COUNT NUMBER OF CHANNELS, SET FIELD TABLE LIMITS

NCHNA = 0
DO 675 LRX=LR]1,LR2

ITF{CHNACLRX ) NE.BLANK) NCHNA=NCHNA+]
Ml =M

MLB(L )= M]

M2 = M1I+¢NCHNA+NCHNA-1

MUBIL )= M2

NM = M2

LESTA = L+20

I[f UPSTREAM OR DOWNSTREAM ROUNDARY, SEARCH FOR OTHER EDGE
IFONLE(LE).EQ.1) GO TO 679 ‘
IFINTEILED)LEQLL) GO TU 681

GO TO 720
LX = 0
GO TO 682
LX =1

IF(.NOT.UPT) GO TO 690

FIND LOWER EDGE P71

00 686 LE1=LEO,LEL,10

LEX = LELeLX

IFINLE(LEX) EQel AND. CHLILEL1) EQ.CHNA(LR]1)) GO TO 688
CALL ERRQOR1 '

LEZ2 = LE

NUSED(LE]1)=NUSED(LE]1)+}

GO TO 700

FIND UPPER EDGE PT

D0 692 LEZ2=LEO,LEE,]10

LEX = LE2+LX

IFINLE(LEX).EQel <AND. CHUILE2).EQ.CHNA(LR2)) GO TO 694
CALL ERROR1

LE1L = Lt

NUSED(LE2)=NUSED(LE2)+]

PLACE UPSTREAM OR DOWNSTREAM BOUUNDARY DATA INTO STATION TABLE

NAMELB(L)=BDL(LEL)
NAMEUB(L)=BDU(LE2)
IF(NTE(LE).EQ.1) GO TO 710
UPSTREAM BOUNDARY

ILs(L)= 1

FLB(L)= O.

s1LB(L)=0.

LB = LBF(NAMEUB(L))

IUBIL)= (LBNEXTI(LB)-9-LBZ1(LB))/3
FusfL)= 1.

CALL BARCILB+LBNEXT(LB)-12)
SIUB(L)=SINTVL

GO 10 715

DOWNSTREAM BOUNDARY

LB = LBF(NAMELBIL))

ILB(L)= (LBNEXT(LB)-9-LBZ1(LB))/3

FLBIL)= 1.
CALL BARC(LB+LBNEXT(LB)-12) Cj&b



c LINE UP THE L.E. AND T.E. CONNECTED CHANNELS IN THE SAME COLUMN
c LRL = INDEX OF CHANNEL IN FIRST LINE (L.E. CONNECTED CHANNELS)
c LRT = INDEX OF CHANNEL IN SECOND LINE (T.E. CONNECTED CHANNELS)
LRL = LR1
LRT = LR3
GO 7O 588
570 IF(LRE.LT.LRT) GO YO 578
DO 57% LRX=LRT,LRE
575 TF(CHNA(LRX).EQ.CHNA(LRL)) GU TO 580
C LRL-CHANNEL NOT INCLUDED IN SECUND LINE, PUT IN BLANK SPACE.
CALL MOVE(L, CHNA(LRT)yCHNA(LRT+1),LRT~LRE~-1,1)
578 LRE = LRE+1
CHNA(LRT) =BLANK
GO TU 586
C LRX MATCHES LRL,y PUT IN LRX-LRT BLANKS BEFORE LRL
580 LDR = LRX-LRT
IF(LDR) 582,586,582
582 LRTO = LRL+LOR
CALL MOVE(1ly CHNA(LRL)yCHNA(LRTO)LRL=-LRE=-1,1)
LRE = LRE+LDR :
LRT = LRT+LDR
LR2 = LR2+LDR
584 CHNA{LRL)=BLANK
LRL = LRL+1
LRT = LRT+]
IF(LRL.LTL.LRTO) GO TO 584
C IF NO CHANNELS ON FIRST LINE, SET FIRST VALUE TO THAT OF SECOND
TF(LR2-LDR.LT.LRL) CHNA(LR]1)=CHNA(LR2+1)
586 LRL = LRL+]
LRT = LRT+]
588 IF(LRL.LE.LR2) GO T0O HT0
IFILRT.GT.LRE) GO 10O 600
LDR = LRE-LRT+]
GO TO 582
C CEFINE ORTCHN-TABLE INCREMENT, LRD
600 LRD = LR2-LRO+3
CALL MOVE(ly CHNA(LR2+1) +CHNA(LR2+43)LR2-LRE,1)
LRE = LRE+4

LEDGE (LRO)=IBLANK
LRPREVILRO)=IBLANK
LRPRvV = LRO

LR = LRO+LRD
LEDGE(LR)=1RL ANK
LRPREV(LR)=IBLANK
LR = LR+LRD
IF(ERR) CALL ERRQR]

C&  BUILD STREAMLINE TAKLE | j,o/)

NJ =0

LRL = LRO

LRT = LRO+LRD
X2S5AvVl]= 0.

X2SAvVZ2= 0.



A0¢

60Y

610-

612

615

620

625

630
632
635
637

C*x*

DAREA = O.
SEARCH FOR FIRST COMMON CHANNEL
LRX]1 = LRL
LRX2 = LRL+LRD
NBLNK 1= 0
NBLNKZ= 0

TF{
1R ¢
TF L
LRX
LRX

CHNA(LRX]1)EQ.CHNALLRX2)) (O TO 610
CHNATLRXL1)NE.BLANK) NBULNK1I=NBLNKL¢1
CHNATLRXZ2) «NE.BLANK) NBLNKZ=NBLNK2+1
1 = LRX1+]
2 = LRX2+1

IF(LRX1.LELLR2) GU TO 605

NX2- .= B.*AMAXO(NBLNK],NBLNKZ2)
IF(DX2.EQ.0.}) GO TO 620
IFINBLNK1.NE.O) DELL1=DX2/FLOAT(NBLNKL)
IF(NBULNK2.NE.O) DEL2=DX2/FLOAT(NBLNK2)
IF(CHNA(LRL).EQ.BLANK) GO TO 615

CHX

= CHNA{LRL)

X2(NJ+1)=X25AV1

XeS

GO
CHX

Avli= X2SAVI+DEL]

X2({NJ+2)=X25AV]

T0 625
= CHNAILRT)

X2{NJ+1)=X2SAV2
X2SAV2= X2SAV2+DEL2
X2(NJ+2)=X25AV2

GO

CHX
X2t
IF(
x2H
X255
x2S
StC
sStC
W(N

T0 625
= CHNA(LRL}
NJ+1)1=X2(NJ)
NJ.EQ.O) X2(NJ+1)=0.
NJ+2)=X2(NJ+1)+8,
AV1=X2(NJ+2)
AV2=X2(NJ+2)
HN(NJ+1)=CHX
HN(NJ ¢2)=CHX
J+11=0,
DO 630 LEL1=LED,LEL,10
IF(NLE(LEL1YNE.O .AND. CHL(LELl).EQ.CHX) GO TO 632
D0 635 LEZ2=LEO,LEE,10
IF(NLE(LEZ2)Nt.O .AND. CHU(LEZ) £EQ.CHX) GO TO 637
AREA = YE{(LEZ2)-YE(LE])
JF{AX]IA) AREA=AREA*PI*(YE(LE2)+YE(LEL))
FOR INLET CONF., SAVE HIGHLIGHT AREA SO EXTERNAL AREA
MAY BE CORRECTED BY DIFF BET HIGHLIGHT AND CAPTURE AREAS.
AREASV= AREA
IF{CHNA(LRL) .NL .BLANK) AREA=AREA+DAREA
CALL BCONVICHX,LY,AREA) '
IF(CHNA(LRL).NE.BLANK) DAREA=DAREA+AREASV-AREA

LT = LTLPSI{LT)eNPTILT)~]
WINJ+2)=XCHILT)
NJ = NJ+2
LRL = LRL+]
LRT = LRT+]

IF ¢
THA

LRL.GT.LRZ2) GO TO 639
LRL=-LKRX]1) 612,620,602

BEGIN LOOP FOR BUILDING CHANNEL LIST, STATION TABLE AND FIELD DATA

200



Cxx

Cx

535

510

515

517

520

525

EQUIVALENCE (GAM,FGTyNAMEUBY, (NR,FGP,1UB), (NC,FGR¢FUB)
EQUIVALENCE (TAB(1) AREATB,S1UB), (TAB(Z2),VMB)s (TAB(3),DWDV)
EQUIVALENCE (TAB(4)9X2CL)y (TAB(S)sVCL)y (TAB(6),MCL)

INTEGER CHNX yCHX s FIXCHN yHLE yHTE,SOLID
LoGl1CAL upPTt

DATA SOLIN/SHSOLID/y HLE/ZZ2HLE/y HTE/2HTE/

USE INPUT SPACERS TO SET TABLt ORIGINS

LTE = LBDE

LTO = LTE+]

LwE = LTE+MAXLT
LWO = LiWwk+l

LFE = LWE+MAXLW
LFO = LFE+]
LESTA = LFE+MAXLF
LO = LESTA+]

ASSUMED INITIAL FlELD VELOCITY
VMINIT= .5 * SQRT(GAMA*RGA*TTA)

BUILD ORTHOGONAL-~CHANNEL TABLE

BUILD ORNDERED LIST OF CHANNELS FROM L.E. CONNECTIONS
SEARCH FOR THE FIRST LEADING EDGE PT (NLE=2 IN LETEPT-TABLE)

LR3 = LRO
LRE = LR3-1]
Lx =0

D0 505 LE=LEUsLEEL,10
IFINLE(LE).EQ.2) GO 10 510
NO L.E. PTS

GO TU 535

LE=FIRST EDGE PT, FIND CONNECTING CHANNELS
CHNA(LR3)=CHUI(LE)

CHNA(LR3+1)=CHL(LE)

LRE = LR3+1

SEARCH FOR CHANNELS BELOW CHNA(LR3)

DO 517 LE3=LEO.LEE,10

LEX = LE3+LX

IFINLE(LEX)«NE.O .AND. CHL(LE3).EQ.CHNA(LR3)) GO TO 520
WRITE (6,1560) CHNA(LR3)

CALL ERR(OR1

CHECK FNOR BOTTOM CHANNEL
IFICHUILE3) ,EQ.BLANK) GO 10 525

MOVE CHU(LE3) BELOW CHNA(LR3)
CALL MOVE(2, CHNA(LR3)CHNA(LR3+1)4LR3-LRE~141
1 CHU(LE3)yCHNA(LR3) 91,91) é?a\

LRE = LRE+]
GO T0 515
SEARCH FOR CHANNELS ABOVE CHNA{LRE)

DO 530 LE4=LEO.LEC,10
LEX = LE&a+LX



C

530 TH(NLE(LEX)NE.O
WRITE

CALL ERRQOR1

CHECK FOR TOP CHANNEL
532

«AND. CHUILEG) .EQ.CHNAILRE)) GO TO 532
(6,1560) CHNA(LRE) '

IF{CHLILES).EQ.BLANK) GO TO 535

MOVE CHL(LE4) ABUVE CHNAU(LRE)

LRE = LRE+l
CHNA(LRE)=CHL (LE&)
GN 10 525

REPEAT THE ABOVE FOR THE
535 IF(LX.EC.1) GO TO 545

TRAILING EOGE

LR1 = LR3
LR2 = LRE
LE] = LE3
LE2 = LE4
LR3 = LR2+1
LX =1
LX = 1] TO PICK UP NTE(LE3) RATHER THAN NLE(LE3)
SEARCH FOR THE LAST T.E. PTY
LE = LEE-9
540 IF(NTE(LE).EQ.2) GO TO 510
LE = LE-10
IF(LE.GE.LEOQ)Y GO VO 540
NO L.E. OR T.E. PTS
545 IF(LRE-LR]1) 547,555,555
547 LE = LEO
IF(CHL (LE)<NE.BLANK) GO TO 550
IF(CHU(LE ) .NE.BLANK) GO TO 552
CALL ERROR1
550 CHNA(LR1)=CHLI(LE)
GO TO 554
552 CHNA(LR1)=CHU(LE)
554 LR2 = LR]
LR3 = LR2+1 .
CHNA(LR3)=CHNA(LRL)
LRE = LR3

CHECK FOR EXTRA CHANNELS
555 LE = LEO

IN LETEP-TABLE

556 IF(CHL(LE).EQ.BLANK) GO TO 558
CHX = CHL(LE)
LX =0
GO TO 560

558 IF{CHUILE).EQ.BLANK) GO TO 564
CHX = CHU(LE)
LX =1

560 DO 561 LR=LR1,LRC

561 IF(CHNA(LR).EQ.CHX) GO TO 562
ERR = +TRUE.
WRITE (641560) CiiX

562 1FILX) 564,558,564

564 LE = LE+10

IF(LE.LY.LEE) GO VO 556

210



aNeNaN el

laNal o

asNealgNeNelelaEeNalal

OO0

LRD NUMBER OF CHANNELS PLUS ONE, LR INDEX INCREMENT
LEDGL INDEX OF THE ORTHOGONAL POINT IN THE LEVEPT-TABLE
LRPREV= POINTER OF LINE OF UPSTREAM CHANNELS IN ORTCHN-TABLE
CHNA = CHANNEL NAMES
COMMON /ORTCHN/ LEDGE(1)4LRPREV(1),CHNA(4T79)
INTEGER CHNA
DIMENSION JCHNA({1)
EQUIVALENCE ( JCHNA ,CHNA)
STREAML INE TAHBLE
COMMON /SLTAB /7 W(128),X2(128),SLCHN(128)
INTEGER SLCHN :
COMMON /CBITS / BITS,BLANK
EQUIVALENCE ( IBLANK, BLANK)
INTEGER BL ANK
COMMON /CP1 / P1,TWOPI,P1Q2,PIQ%4,TODEG,TORAD
COMMON /CTABPR/ 11TAB h
COMMON /ERASE / XX{1)yYYoANGG ¢yNLoNT,CNLyCNU,BNLyBNU,NZEROD
COMMON /SPACER/ MAXLH,MAXLT,MAXLF,MAXLW
COMMUN /TROUBL/ ERR,ERRMAJ,INERRyPRERR
LOGICAL ERRyERRMAJ, INERRy PRERR

CHANNEL INPUT DATA TABLE
INDEX- LH=LHO,LHL
COMMON /CHDATA/ CHNAM( 1) LHNEXT(1) WYFLOW(L1),TTO(1),PTOLL)},

1 TSO(1),PSO(1),MACHO(1),A0(1),VARY(1),
2 RG(1)yGAM(1)y NR(L)yNC(1) TAB(6),
4 BB(TS5) .

LOGICAL VARY

INTEGER CHNAM

DIMENSION vol(l)

REAL MACHO

EQUIVALENCE (v0,MACHO)

BOUNCARY TABLE
INDEX- LB=LBDO,LHBDE
LBNEXT= INCREMENT TO NEXT BOUNDARY

LBZ1 = INCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIO
CHNAME= CHANNEL WITH WHICH THt BOUNDARY DATA IS ASSOCIATED

up = T OR F FOR UPPER UR LOWER BOUNDARY

LEDEX = RELATIVE INDEX OF L.tE. POINT WHEN LOWER AND UPPER SURFACE

CONTOURS ARE CONNECTED
BDNAMLE ,LBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
DATA WHEN BOUNDARIES ARE COALLATED

DIMENSION BOT(1),LBNEXT(1),LBZL(1),
1 CHNAME (1) ,UP(1)LEDEX(L1),
2 ZBT(1),RBT(1),ANGBT(42)
LOGICAL up
INTEGER BDT,CHNAME,BDNAME
DIMENSION BONAME(1),LBA(1).LBB(]1)
EQUIVALENCE (BONAME ,ZBT), (LBA,RBT), (LBBsANGBT)

TABLE OF CONVECTED PROPERTIES
INDEX- LT=LTO,LTE

CH = CHANNELNAME \
LTNEXT= INDEX INCREMENT TO THE NEXT CHANNEL 1})\
LPSI = RELATIVE LOCATION OF PSI LIST

NPT = NO. OF PSI, TT, PV AND RCU VALUES

LTT = RELATIVE LOCATION OF TT LIST

LPT = RELATIVE LOCATION OF PT LIST

LRCU = RELATIVE LOCATION OF RCU LIST



oo

ﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ.

OoODoOOO

1
P4
3

T

F

1

S

1
1
3

DIMENS TON CHUL)WLTNEXTUL) oNPT(1) 4LPST (1) LTTCL),LPT(L),
LRCULL),

CRGUL)9CPGJIUL)9C2CPL]) yQGAMIL) 4FGT(L),FGP(1),
FGR{1),AREATB(485)

DIMENSION XCH(1)

ECGUIVALENCE “ (Chy XCHI)

ABLE UF WAKE DISPLACEMENT THICKNESS
INDEX- LW=LWO,LWt

DIMENS ION X2Wwtl) yLWNEXT(L)SIW(4T)
DIMENSION DST(])
FQUIVALENCE (DSTS1W)

SUBTABLE ARRANGEMENT IS~
X2Woe LWNEXT(=24+2N)y SIW(L)ySIW(2)eaeSIWIN}y DST(1)¢DST(2)4eDST(N)
XZW STREAMLINE COURDINATE
Slw DISTANCE ALONG STREAMLINE FROM T.t.
NSy = WAKE DISPLACEMENT THICKNESS AS A FUNCTION DF S1iw
LOW ADJUSTMENT TABLE
INDEX- LF=LFO,LFE

NFCOLS= 8

X1F = ORTHOGONAL COORDINATE

X2F = STREAMLINE COORDINATE OF SL EMINATING FROM T.E.
X18F = X1-COORDINATE OF CHOKt STATION OF FLOW BELOW T.E.
X1AF = X1-COORDINATE OF CHOKE STATION OF FLOW ABOVE T.E.
S1F = S1-COORDINATE OF T.E. (UPPER SURFACE)., THIS ITEM

IS USED WHEN INTERPOLATING FOR WAKE DELTA-STAR.
LFBsLFA=INDICES OF STATIONS BELOW AND ABOVE T.E.
NCHByNCHA=NUMBER OF CHANNELS BELOW AND ABOVE T.E.

LRF = INDEX OF DUMMY ORTCHN LIST FOR THE T.E.
LRXF = INDEX OF LAST CHANNEL BELOW THE T.E.
JORDER= O IF TOTAL FLOW AT X1F IS GIVEN
= 2 1IF FLOW ABOVE T.E. IS GIVEN
= 1 IF FLOW BELUW T.E. IS GIVEN
JORDER= -1 It FLOW AT X1F IS CHOKED AND SINGLE CHANNEL
DIMENSION XIFU1)eX2F(1)XIBF(1)yX1AF(1),
SIF(1)yNCHB(1),NCHA(L1) JORDER(]1),VNR(12)
EQUIVALENCE (LFB+X1BF )y (LFA,XL1AF), (LRF, NCHB);(LRXF.NCHA)
DIMENSION LEBUL)IoLFA(L)LRF(1),LRXF(1)
TATION TABLE

INDEX- L=LO,LESTA
SCHOKE= STATION CHOKE INDICATOR (ADJWF 4BRHSWRIOUT)

MCL = SHARP CORNER INDICATUR (BLDTBS)
MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
DIMENSION X1(1),LNEXT(i)oMLB(L)yMUB(L),PRIMI(L1),

TYPELB (1) NAMELB(1)oILB(L)oFLB(L1),S1LB(L),
TYPEUB(1)NAMEUB(1),]IUB(]),FUBI(1),S1UB(1),
vVMB(1),DWDV(Ll)y X2CLI(1)},VCLI(1),MCL(481])

LOGICAL PRIM

INTEGER TYPELB,TYPEUB

DIMENSION SCHOKE(]1)

EQUIVALENCE ( SCHUKE ¢ DWOV)

EQUIVALENCE (CHNAM,BDT yCHy X2Wo X1F 4 X1}

EQUIVALENCE (LHNEXToLBNEXT L TNEXT oLWNEXT s X2F 4 LNEXT)

LQUIVALENCE (WTFLOW,LBZ1 NPT ,S1WyXLBF,MLB)

EQUIVALENCE (TTO CHNAME ¢ LPST v XLAF 4MUB) sy (PTOUPLTTHS1FPRIM)

EQUIVALENCE (TSOLLEDEXsLPToNCHB o TYPELB)

EQUIVALENCE (PSO, /BT LRCUyNCHA, NAMELB) _

FQUIVALENCE (MACHO) 4RBT 4CRG o JORDER, ILB)» (AD,ANGBT 4CPGJsVNR,FLB)

EQUIVALENCE (VARY 4C2CP+SILB)y» (RG¢+QGAM,TYPEUB)

>\ -



IF(GAMMA,NE.O.) ATINF=SQRT(GAMMA*CRG(LT)*TT(NSL))

MINF = MACHC

UINF = MACHC*SQRT(GAMMASCRG(LT)=*TSC)
990 L TA = LT

RETURN

1185 FORMAT(/1X20H#%s ERROR~- FOR CHN=A6,1X53HTHE STATIC PRESSURE EXCEE
*DS THE INPUT TOTAL PRESSURE.,8BH(BCONV) )

1182 FORMAT(34H ¢*¢  (RROR- THE R (OR Y) FOR CHN= vAb,
*35H MUST HBE IN ASCENDING URDER (BCONV) )

1183 FORMAT (21K *¢%x [RROR- FOR CHN= 1A6431H THE INPUT FLOW RATE OF

*WIFLOW=,F9.3,37TH IS GREATER THAN THE CHOKED VALUE OF ,F8.3,

*8H (BCONV) )
1184 FORMAT(53H *#¥% ERROR- FAILURE OF PS~ITERATION GIVEN WTFLOW/CG=,

*F9.4y 9H FOR CHN= A6, 8H (BCONV) )

1200 FORMAT(/1X32HERROR- THE FLOW RATE FOR CHANNEL2XyA641X15HIS NOT DEF
*INEC.) '
END



*OLCK BLDTBS
SUBROUTINE BLDTBS

*pLDTHS BUILD ORTHOGONAL/CHANNEL TABLE, -BLDTBS~
C STREAMLINE TABLE, STATION TABLE, -
c FIELD TABLES AND FLUW ADJUSTMENT TABLE.
C INPUT-
o BNUNDARY TABLE, /HDYTAB/
o CHANNEL INPUT DATE, /CHDATA/
(o NPRDERED EDGE POINTS, /LETEPT/
C ouTpPuTr -
C LIST OF CHANNELS FOR EACH ORTHDGONAL, /ORTCHN/
C TABLE OF CONVECTED PRUPERTIES, /CONVTB/
o STREAMLINE TABLE, /SLTAB/
C STATION TABLE, /STATAB/
C FIELD VALUES, /CZ/, /CR/Z 4 /CS2/y /CM/
C TABLE OF STAS AT WHICH FLOW ADJUSTMENT MUST BE ACCOMPLISHED, /CADJ
c TRAILING EDGE WAKE DISPLACEMENT THICKNESS TABLE, IF NOT CARD INPUT
COMMON /ALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIA,RGAyGAMA,
1 *MACHC +PSC o TSC+sPTC o TTCy AXIC,RGCyGAMC,
2 DAXIT,SCALEA,TTE,CHOTST
REAL MACHA (1) ,MACHC
LOGICAL AXIAL,AXIC,CHOTST
COMMON /CBEAM2/ DR,DZ,YPA,YPB,F oGy, DX, YQDXoZMsRM, ANGM,CURVM,S1M,
1 RZONLYs ANGCHD,SINTVL, YPASQ,YPAB,YPBSO
LOGICAL RZONLY .
C INDEX- M=MO,NM
COMMON /CVM / VM{300)
COMMON /C2 / 214300}
COMMON /CR / R(300)
COMMON /CS2 / $2(300)
COMMON /CS1 / S1(300)
COMMON /CPHIL1 / PHIL(300)
COMMON /CM / JMS(300)
COMMON /CCURV / CURVI(300)
COMMON /CB / B(300)
COMMON /CIDEX / M,J,MUyMD,ISTAG
DIMLNSION WSL(300)
EQUIVALENCE {(WSLCURV)
CUMMON /I1XOR1G/ LHO,LHE, LBDO,LBDEs LTOyLTE, LWOJLWE, LFO,LFE,
* "LOJLESTA, LDUM(8),
* MOsNMy, NJJNFCOLSy MAXNJ,MAXOL yMAXNM,MAXLE,
* LEO,LEE, LRD,LRE,LRD
DIMENS ION LIMITS(24)
EQUIVALENCE (LIMITS,LKO)
(o TABLE OF LEADING EDGE AND TRAILING EDGE POINTS
(o INDEX- LE=LEQ,LEE,10
C NLENTE=NU. OF L.E. AND T.E. COINCIDENT PTS, RESPECTIVELY
C CHL yCHU=NAME OF CHANNEL ABOVE AND BELOW PT, RESPECTIVELY
C BOL + BUU=BOUNDARY NAMES ASSOCIATED WITH THE POINTS
c NUSED = COUNT OF TIMES THAT POINT USED IN CONSTRUCTION OF /ORTCHN/
COMMON /LETEPT/ XE(1)oYEC(L)oANGEC(L)9NLE(1) 4NTE(]1),
1 CHL{1)+sCHU(1),BDL(1),RDU(]1),NUSED(49])
INTEGER CHL,CHU.BDL y8DU
c TABLE OF CHANNELS EMBRACED BY EACH ORTHOGONAL
(o INDEX~- LR=LRO,LRE,LRD

21F



IF(AX1A) GO TO 170
DO 165 J=1,NSL

165 A(J) = YU(J)
GO TO 173
170 NO 172 J=1,NSL
172 A(J) PI®R(JI*R(J)

173 PTMIN = PT(1)
DO 174 J=2,NSL
PTMIN = AMINI(PTMIN,PT(J))
1764 IFCA(J) LT, A(J-1)) ERR=,TRUE.
IFLERR) GO TO 182

175 Qv = 0.

176 IF(PS.EQ.BITS)Y GO TO 177
YTOL = 1l.té6
GO TO 179

177 PS(1) = .95*PTMIN
YTOL = WTF*]1.E-5

178 CALL SETM(1,PS, PS(2),NSL-1)
179 DO 180 J=1,NSL

TS = TTCII*(PSUIY/PT(IDNI**FGTI(LT)

[IF(TS.GE.TT(J)) GO TU 185

VIJ) = SORT(C2CPILTI*(TT(J)-TS))I*PS(J)/(CRGILT)*TS)
180 CONTINUE

PSI(1)= O,

CALL LSPFIT(A,V,NSLy AyPSI4NSLy -1)

DELP = PTMIN-PS(1)

XJP = +5%DELP

DYDX = -.5%*PSI(NSL)/DELP
YO = WTF

CALL QIREMIPS PSIINSL) +XJP,QV)
IF(QV.GE.2. .AND. QV(5).EQ.0.) GO TO 183
IF(CV.EQ.21.) GO TO 184 :
IF(QV.NE.O.) GO TO 178
*MACHC AND TSC FUR FAR FIELD CALCULATION (RARE OPTION)

MACHC = V(NSL)/SQRT{(GAMMA*CRG(LT)*TS)
TSC = TS '
GO TO 250

ERROR COMMENTS
182 WRITE (6,1182) CHT
GO TO 187
183 PSIMAX= PSI(NSL)*CG
WRITE (6,1183) CHT,WTFLOW(LH) ,PSIMAX
GO TO 186
184 WRITE (6,1184) WIF,CHT
GO TO 186 )
185 WRITE (6,1185) CHI
186 CALL TABPRT(2HQV,WQV,8,8)
CALL TABPRT (6HCQIREM, YTOL 4 ,4)
CALL TABPRT(3HPSI,PSI,NSL,10) 1})
187 ERR = .TRUE.
CALL TABPRT(2HPS,PSsNSLs10)
CALL TABPRT{2HPT,PToNSL,10)
CALL TABPRT(2HTT,TT,NSL,10)
CALL TABPRT(4HAREA,A,NSL,10)
GO T0O 250

G\



GIVEN MACH NUMBER, AREA AND STATIC FLOW PROPERTIES
190 IF{WTF.NE.O. JAND. (LH.EQ.0 .OR. MACHO(LH).EQ.B1TS)) GO TO 200
MACHC = MACHA
IF(LH.EQ.O) GO TO 195
IF(MACHO(LH).NE.BITS) MACHC=MACHO(LH)
TF{PSUCLH) .NEBITS) PSC=PSO(LH)
IF(TSO(LH) «NELBITS) TSC=TSO(LH)
195 IF(CGAMILT)EQ.0.) FGl=1s/(TSC*CRGI(LT))
TTQTS = 1.40.5%FG1*MACHC *MACHC
196 IF(LH.EQ.O .OR. (TTO(LH).EQ.BITS JAND. PTO(LH).EQ.BITS)) GOTO 197
*TOTAL CONDITIONS ARE SPECIFIED RATHER THAN STATIC

TSC = TT/TTQTS
PSC = PT/TTQUS*%FGP(LT)
GO TU 198
197 7171 = TSC*TTQTS
PY = PSCeTTQTS**FGP(LT)

198 IF(WTF.NE.O,.) GO TO 240

IF ( LH.NE. O AND. AO(LH)JNE.BITS ) AREA=AC(LH)*RHL

IF ( LH.NE. O AND, AG(LH)NE. BITS .AND. AXIA } AREA=AO(LHI*PI
* HREL *%2

AREATB(LT)=AREA

WTF = PSC/(CRGILT)*TSC)*AREA®MACHC

IF(UGAM(LT)GNE.Os) WTIF=WTF*SQRT (GAMMA*CRG(LT)*TSC)

GO TO 240

GIVEN FLOW RATE + TOTAL/STATIC CONDITIONS FROM STC/SHEET-1
200 AREATB(LTYT)=0.
IF(TSC.LT.TTC)
#AREATBILT)=WIF*CRGILT)*TSC/{PSC*SQRT(C2CPILT)*(TTC-TSCH))
210 AREA = AREATHB(LT)

240 PSI(NSL)I=WTF
IFIMTF.NE.O.) GO TO 250
ERR = .TRUE.
WRITE (641200) CHY

PUT DATA IN CONVTB-ARRAY

250 CH(LT)= CHT
NPT(LT)=NSL
LTl = LT+15
CALL MOVE(1l, PSI,CHILTL)eNSLy1)
LPSI(LT)=LTL-LT
LT1 = LT1+NSL
CALL MOVE(Ll, TTLCH(LTL)oNSL,y1)
LTT(LT)=LTL=-LTY
LT1 = LTL1+NSL
- CALL MOVE(l, PT,CHILT1)4NSL,1)
LPT(LT)=LTLI-LT
LT1 =L T1+NSL
CALL MOVE(Ll, RCUJCH(LTL) NSLy1)
LRCUILT)=LTL-LT
LTNEXT(LY)=15+42NSL
LTE = LT4LTNEXT(LT)-1

EXTERNAL CHANNEL PROPERTIES FUR FAR FIELD CALC
IFICHT,NE.EXT) GO TO 990
ATINF = 1.E6

| ;L\(o



c

85

C

*®
*
*

1

EQUIVALENCE  (MACHO,RBT ¢CRG4JORDER,ILB)s (AOsANGBT +CPGJeVNR,FLB)

EQUIV
EQUlvV

CALL R

ALENCE (VARY,C2CP,S1LB)y (RG+QGAM,TYPEUB)
ALENCE (GAMyFGTyNAMEUB) » (NR,FGP,IUB), (NCoFGR,FUB)

EQUIVALENCE (TAB(1),AREATB,S1UB), (TAB(2)¢VMB), (TAB(3),DWDV)
EQUIVALENCE (TAB(4),X2CL),y (TAB(5),VCL)y (TAB(6)MCL)
COMMON /IXORIG/ LHO,LHE, LBDO,LBDE, LTO,LTE, LWOsLWE, LFO,LFE,
LO,LESTA, LDUM(8),
MO NMy NJJNFCOLS, MAXNJ,MAXOL ¢MAXNM,MAXLE,
LEO,LEE, LRO,LRE,LRD
DIMENSION LIMITS(24)
EQUIVALENEE (LIMITS,LHO)
COMMON /CBITS /7 BITS,BLANK
COMMDN /CFRFIN/ ATINF,MINF,RFFREF,UINF 4ZDN1,2DN25
RE AL MINF
COMMON /CGRAV / CG
COMMON /7 CNORM / RHL yRM, AHL y ARM
COMMON /CP1 / P1,TWOPI,PIQ2,P1Q4,TODEG,TORAD
COMMON /CQIREM/ YTOL,Y0,DYDX,CTRMAX
COMMON /CTAPOS/ RESTRTLENDBDI,ENDFIL K&SV
LoGclcaL Rt STRTENDBDT,ENDFIL
COMMON /ERASE/ EDUM(T2),QV(8)y AL90)4V(90),
PSI(90)4R(90),TT(90)4PT(90) (RCU(90) ,PS(90)
DIMENSION Y(90)
EQUIVALENCE (Y,R)
COMMON /TROUBL/ ERR,ERRMAJ, INERR,PRERR
LOGICAL ERR,ERRMA Jy INERRyPRERR
INTEGER CHTEXT
DATA EXT/3IHEXT/
CHT = CHTA
CALL SETM(L1,BITS, PS1,540)

TCFI(CHT LH)

DEFINE GAS PROPERTIES

LY

LTE
QGAMIL
FGRILT
FGPILT
FGT(LTY
GAMMA

= LTE+1
= LTE+LS
T)=0.
)=0.
})=1.
)=1.

= GAMA

IF(LH.NE.O .AND. GAM(LH) .NE.BITS) GAMMA=GAM(LH)

IF(GAM
FG1

FGRILT
FGPILT
FGT (LT
OGAM(L

CRGILT

MA.EQ.0.) GO TO 85
= GAMMA-1.,
1=1./FG1
)=GAMMA%XFGR(LT)
)=FG1l/GAMMA

T)=1./GAMMA
A

) =RGA

IF(LH.NE.O AND. RG(LH) <Nt .BITS) CRG(LT)=RGI(LH)
CPGI(LTI=FGP(LTI*CRGILT)

c2cp(L

T)=2.#%CPGJ(LT)

DEFINE TOTAL PROPERTIES AS DETLRMINED FROM DATA ON



95

97

99

C
100

C

C
150

155

160

C

TTC/SHEET=1 Ut §4PUI

e = TTA

PTC = PTA

PSC = PSA
IF(GAMA.EQ.O0.) GO Tn 95
FG2 = GAMA-1,

FGRA = GAMA/FG2

GO 11 97

FG2 = 1l+/(TSA*RGA)
FGRA = 1.,

IF(MACHALEQ.BITS) GO TO 99

TTOTS = let.5*%FG22MACHA®MACHA
TTC = TSA*TTQTS

PTC = PSA*TTQTS**FGRA

TSC = TSA

GO TUO 100 ,

T3C = TTC*(PSC/PTIC)**(1./FGRA)
TTQTS = T7C/T1SC

MACHC = SQRT{2.*(TTQTS~1.)/FG2)

NUMBER OF INPUT STREAMLINES. GIVEN FLOW RATE.

NSL =1

NTF = 0‘ -
IF(LH.EQ.O0) GO TO 150
NSL = NR(LH)

IFIWTFLOW(LH) .NE.BITS) WIF=WTFLOWILH)/CG

NO INPUT PROFILES

IFINSL.NE.O) GO TO 150

7 = T¥TC

PY = PTC

IFCTTO(LH) NE.BITS) TT=TTO(LH)
IF(PTO(LH)NE.BITS) PT=PTO(LH)
NSL =1

FILL PSy PT, TT AND RCU TABLES
IF(TT.EQ.BITS) TT=TTC
IF(PT.EQ.BITS) PT=PTC
IF(RCU.EQ.BITS) RCU=QC.
IF{(PSI.EQ.BITS) GO TO 160
CALL FILLIPS]PT41,4N5L)
CALL FILLIPSI TT,leNSL)
CALL FILL(PSIRCU,1,NSL)
IFIWTF.EQ.O0.) GO TO 250
CONST = WTF/PSI(NSL)

00 155 J=1sNSL
PSI1(J)= CONST#*PSItJ)
GO TO 250

IF(R.EQ.BITS) GO TO 190

CALL FILL(R4PT,1,NSL)

CALL FILL(R,TTs1,NSL)

CALL FILL(R,RCU,1,NSL])
IF(PS.NE.BITS) CALL FILLI{RsPSoloNSL)

INTEGRATION OF RHU*V#$DA
IF(NSL.EQ.1) GO TO 190 )
IF(PS.EQ.BITS oAND. WTF.EQe.O.) CALL ERRORIL

2%



*DECK

C

c
5

c
10

C

850

20

BUILDS
PROGRAM BUILDS : .
COMMON /IXORIG/ LHOyLHE,y LBDOJLBDEs LTOSLTE, LWO,LWE, LFO,LFE,

* LOYLESTA, LDuUM(B),
* MOyNM, NJJNFCOLSs MAXNJ¢MAXOL ¢ MAXNM,MAXLE,
* LEC,LEEs LRO,LREsLRD

DIMENSITON LIMITS(24)

EQUIVALENCE (LIMITS,LHO)

FLOW ADJUSTMENT TABLE
INDEX- LF=LFO,LFE
COMMDN /CHDATA/ X1F(1)sX2F(1)+X1BF(1)+X1AF(L1),

1 S1F(1),NCHB(1),NCHA(1),JORDER(1)+VNRI(12)
EQUIVALENCE (LFByX1BF )y (LFAJXLAF )y {LRF4NCHB) 4 (LRXFyNCHA)
DIMENSIOGN LFB(L)LFA(L) LRF (1) LRXF(1) '

DIMENSION TABLES(10)
EQUIVALENCE (TABLES(1)oX1F(1))
COMMON /CLWGOSV/ LWOSV

COMMON /SELECT/ LENTRY

GO TO (5410)y LENTRY
CALL BLDTBS
GO T0 20
REBUILD CONVECTED PROPERTIES TABLE AND REPACK IF RESTRT=T.
CALL RBCONV
NMOVEl= LTE-LBDO+]

LWTO = LHE+1+NMOVEL

CALL MOVE(2, TABLES(LBDO),TABLES(LHE+1)sNMOVELsl»
1 TABLES(LWO) y TABLES(LWTO) yLESTA-LWOSV#+1,1)
MOVEl1l = LHE+1-LBDO

LBDO = LBDO+MOVEL

LBDE = LBDE+MOVE1

LTO = LTO+MOVEL

LTE = LTE+MOVELl

LWO = LWTO

MOVEZ = LWO-LWOSV

LWE = LWE+MOVE2

LFO = LFO+MOVE2

LFE = LFE+MOVEZ2

LO = LO+MOVE2

LESTA = LESTA+MOVEZ

SET FLOW ADJUSTMENT ITERATION COUNTER TO ZERO
LF = LFO

IF(LF.GF.LFE) GO TU 20

VNR(LF)= 0.

LF = LF+NFCOLS

GO TU 850

RETURN
END



*NDECK BLUNV
SUBROUTINE BCOUNVICHTALLTA,AREA)

*HCONV - BUILD CONVECTED PROPERTIES TABLE -BCONV-
INTEGER CHTA
C INPUYT-
C CHTA = CHANNEL NAME
C AREA = FLOW AREA IN CASE NO /CHDATA/ IS AVAILABLE
(o DATA IN THE CHANNEL DATA TABLE, /CHDATA/
C QurtPyT -
C LTA = INDEX OF CHTA IN CONVTSB
C SUBTABLE OF CONVLCTYED FLOW PROPERTIES
C DETERMINATION OF CHANNEL FLOW RATE
C OUTPUT FOKR FAR FIELD CALCULATION
c ATINF = SPEED OF SOUND AT STAGNATION TEMPERATURE
C MINF = FREE STREAM MACH NUMBER
o UINF = FREE STREAM VELOCITY
COMMON /ALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIA,RGA,GAMA,
1 MACHC ,PSCsTSCoPTCHTTYCy AXIC+RGC+GAMC,
2 DAXITySCALEA,TTE,CHOTSY
RE AL 'MACHA(1) ,MACHC
LOGICAL AXIALAXIC,CHOTST
C CHANNEL [INPUT DATA TABLE
Cc INDEX- LH=LHOsLHE
C TABLE UF CONVECTED PROPERTIES
C INDEX— LT=LTO,LTE
C CH = CHANNELNAME
o LTNEXT= INDEX INCREMENY 7O THC NEXT CHANNEL
C LPS 1 = RELATIVE LOCATION OF pSY LIST
C NPT = NO, OF PS1, TT, PT AND RCU VALUES
o LTT = RELATIVE LOCATION OF TT LIST
C LeT = RELATIVE LOCATION OF PT LIST
C LRCU = RELATIVE LOCATION OF RCuU LIST

COMMON /CHODATA/ CHNAM(L1) ¢ LHNEXT L) oWTFLOW(1),TTO(1),PTO(1),

1 TSO0(1)sPSO0]1) MACHO(1),AO(1),VvARY (1),
2 RG(1YyGAM(L),y NR(L1)sNC(L1),TABL(6),
4 BB(75)
LOGICAL VARY
INTEGER CHNAM
DIMENSION vo(l)
REAL MACHO
EQUIVALENCE (VO MACHO)
DIMENSION CHEL) JLTNEXT (1) yNPT(L)LPSI(L)4LTT(L1),LPTIL),
1 LRCU(1),
2 CRGUL)sCPGJILL)C2CPILL) QGAMIL), FGT(l) FGP(1)y
3 FGRU1)sAREATB(485)
INTEGER CH
DIMENSITON XCH(1)
EQUIVALENCE (CHyXCH)
EQUIVALENCE {CHNAMBDT yCHy X2We X1F 4X1)
EQUIVALENCE (LHNEX‘,LBNEXT.LTNEXT LHNEXT-XZF.LNEXT)

tQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

(WTFLOW,LBZLoNPT yS1W,yX1BF yMLB)
(TTOeCHNAME oL PST ¢ XA AF gMUB) 4 (PTOLUPLLTT,SLIF,PRIM)
(TSOLEDEXLPI ¢NCHB,TYPELB) :
(PSUsZBT o LRCU,NCHA, NAMELB)

320



X2Wy LWNEXT(=242N),
X2W
S1w
psST

EQUIVALENCE

EQUIVALENCE

EQUIVALENCE

STREAMLINE COORDINATE
DISTANCE ALONG STREAMLINE F

nu

OO0

(CHy XLF 4y X2HW),
{(LPSIeX1AF),
{CRG,JORDER),

(LTNE

CUMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

/CIOEX /
/CMAXT T/
/CPTMOV/
/CR /
/CS1 /
/CTHICK/
/CL /
/ERASE /

My JoeMUIMD,,ISTAG

VELPOT,1COByNODENS,
R{300)
511300)

1(300)

PS1(800)

INTEGER CHX

C INTERPOLATE FOR LAMINA THICKNESS
NK = MB-MA+]

IFINTHKX.LE.1l}) GO TO 100
CALL LFIT2D(Z(MA),R(MA), LAM,NK)

c INITIALIZE

o DEF INE
K

M
WADC
NK

Kl K

Ml M

CALL GETIX

IFIM.NE.M]1) GD TO 114

CHX = SLCHNI(J)

PSI1 = X2(J) :
IF{SLCHN(J) .NE.CHX) GO TO 12
NK = NK+}

DISP{K)=0.

WSTA(K)=W(J)+WADD
PSTINK)=X2(J)

K = K+l

M = M+]

IF(M.LE.MB) GO TO 110

NUMBER OF STREAMLINES,
1

MA

0.

0]

NK,

105

W tow on

110

114

c FIND INDEX IN CONVTSH

120 LT = LTO

125 IF(LT.GT.LTE) CALL ERRORI1
IF(CHILT).EQ.CHX) GO TO 130
LT = LT+LTINEXTILT)
GO TO 125

c INTERPOULATE FOR CONVECTED PROPERTIES
SCALE THE PSI TABLE TO CONFORM TO THE LPSI-TABLE IN /CONVTB/

130 NI = NPT(LT)

(LTT(S1F).,
(CPGJ+VNR)

+SIWIN), DST{1)DST(2)+..DST(N)

ROM T.E.

= WAKE OISPLACEMENT THICKNESS AS A FUNCTION OF S1W

XToX2F 4 LWNEXT) o
(LPT(NCHB),

(NPT, X1BF +S1NW)
(LRCU,NCHA)

MAXIToMAJCTR yGREFINyEDUM

CPTOUM

NTHKXsNTHKY o THKX120) » THKY(20) , THIK2D(78)

ASSOCIATED WITH EACH CHANNEL



1 LY+LPSIHLT)

12 = J4N]

IF(K1.EQs1l +AND. NK.tQe.l) PSILI=PSI1-8.
PST1 = B.*AINT(PSI1/8.)

F = XCH(12-1)/8.

DO 140 KN=1,NK
140 PST(KN)I=(PSI(KNI)-PSI1Ii*F

17 = LT4LTTILT)
= LT4LPT(LT)
IS = LT4LRCUILT)

CALL LSPFIT(CH(T)CHUIT) NI, PSI,TT(KL)¢NK, O)

CALL LSPFIT(CH(1)CHUIP) NIy PSIPT(KLl) NKy 0)

CALL LSPFIT(CH(I),CH(IS) NI, PSIyRCU(KL) yNK, O)
CALL SETM(Ll.CRGILT)sRGXIK]I)yNK)

CALL SETM(1,C2CP(LT)C2CPXIKL)yNK)

CALL SETM(1,,FGRILT)oFGRXIKL)yNK)

WAKE DISPLACEMENT THICKNESS
SEARCH FOR X2-SUBTABLE
IF(M.GT.MB) GO TO 200

X2J = X2(J)
DISP(K~-1})=-1,
LW = LWO

155 IF(LW.GE.LWE) GO TO 190
IF(X2W(LW).EQ.X2J) GO TO 170

LW = LW+LWNEXT(LW)

G0 TO 155

FIND TRAILING EDGE S1 IN THE FLOW ADJUSTMENT TABLE, SIF
170 LF = LFO |
175 IF(X2F(LF).EQ.X2J) GO TO 180

LF = LF+NFCOLS

IF(LF.LT.LFE) GO TO 175

CALL ERRDR1

INTERPOLATE FOR WAKE OISPLACEMENT THICKNESS, DSTAR
180 S1IFTE=S1{M)-S1FILF)

S1-FROM-T.E.

IF(S1IFTE.LE.O.) GO TO 190

N = (LWNEXT(LW)=-2)/2

LSTAR = LW+N

CALL LSPFIT(SIW(LW)DST(LSTAR) 4N, SLFTELWDISP(K-1)41y 0O)

IF(DISP(K-1)) 184,184,186
184 DISP(K-1)=-1.

GO 10 190
186 WAKE = .TRUE.

LOOP FOR NEXT CHANNEL
190 WADD = WSTA(K-1)
GO TO 105

USE CONSTANT DENSITY APPRUXIMATION FOR MAJCTR.LE.NODENS
200 IF(MAJCTR.LE.NODENS) CALL SETM(1+0e9FGRXyK=-1)
RE TURN '
END
OVERLAY(STCs1,3)
?,9_}-



*DECK MATINV
SUBROUTINE MATINV(YIJoNoUNIT,M,DET,INL,IN2,ND,yIF)
CMATINYV DUMMY (CDC) MATINV SIMULATOR ' -MATINV-
ODIMENSION YIJ(L) UNIT(L1),INLCL)IN2(1)
NN = N%N
CALL SETM(140.,UNIT,NN)
N1 = N+l
D0 1 L=1.NN¢N1
1 UNIT(L)= 1,
CALL LRMDS1(YIJy N, INL,IN2,DET,1F,N)
IF{ DET.EQ.O0. ) CALL ERROR1
CALL DBSRTI(UNIT NsINL+IN2,YIJyNyN)
2 RETURN
END



*0Of (K

buP2 :
SUBROUTINE TTPTIMAMB,y, WSTAGDISPoWAKEsTT,PT,LAM,RGX,C2CPX,FGRX)

el1Ipl-- TTy PTy AND RCU FOR STREAMLINES -TTPT-

[aNeNe)

OO0 OO0

[ e}

(aNalk.

LOGICAL WAKE A
RE AL LAM(25)
DIMENSTON WSHTALZ29),DISPL25),TT(25),PT(2%),

1 RGXE2Y)9C2CPXLEL5) 4 +GRX(25)

INPUT -
MA
Mi3

FIRST FIELD POINT
LAST FIELD POINT

" w

QUTPUT- _ :
WSTA LIST OF STHREAM FUNCTION VALUES
DISP(K)=NON~ZEROQ FOR POSSIBLE SLIP CUNDITION BETWEEN STREAMLINE
K AND K4}, OTHERWISE DISP{(K)=0.
DISPLACEMENT THICKNESS OF WAKE I# PUSITIVE
TRUE. IF THERE EXISTS ANY WAKE DISPLACEMENTS.
INTERPOLATED TOTAL TEMPERATURE
INTERPOLATED TOTAL PRESSURE
LAMINA THICKNESS IN THIRD DIMENSION, BLOCKAGE EFFECT
INTERPOLATED ANGULAR MOMENTUM #%&NOT NOW IN USE
GAS CONSTANT :
C2CPX = SPECIFIC HEAT
FGRX 1./(GAM=1.)= FUNCTION OF GAMMA FOR CALCULATING DENSITY
NOTE - LENGTH OF WSTA,TT,PT,RCU-LISTS IS MB-MA+l

WAKE
1T

PY
LAMBDA
RCU
RGX

How oot W n

COMMON /IXORIG/ LHO.LHE, LBDO,BDE, LTO,LTEs LWO.LWE, LFO,LFE,
b LOJLESTA, LOUMIB),
MOyNMy, NJJNFCOLSy MAXNJ,MAXOL,MAXNM,MAXLE,
* LEOsLEEy LROUO.LRESLRD

DIMENSION LIMITS(24)

EQUIVALENCE (LIMITS,LHO)

COMMON /SLTAB / w(128)eX2(128)9SLCHN(128)

INTEGER SLCHN
TABLE OF CONVECTED PROPERTIES

INDEX- LT=LTO,LTE

COMMON /CHDATA/ CHUL)yLTNEXTUL) oNPTL1)4LPSI(L)LTT(L1)eLPT(1),
1 LRCU(1Y,
2 CRG{1),CPGJ(L)sC2CP(1)sQGAM(L)FGT(L1)+FGPI(1),
3 FGR{1),AREATB(485)

#*

INTEGER CH
DIMENSION XCHI(1)
EQUIVALENCE (CHyXCH)

SEE OTHER LISTING OF TTPT FOR EXPLANATION OF VARIABLES

FLOW ADJUSTMENT TABLE
INDEX- LF=LFO,LFE .
DIMENSION XLIF(L1)eX2F{1) s X1BF (1) e X1AF(1),

1 S1F(1)yNCHB(1)yNCHA(1) 4 JORDER(1) yVNR(12)
EQUIVALENCE (LFByX1IBF )y (LFAsXLAF )y LLRF4NCHB) ¢ LLRXFo+NCHA)
DIMENSION LFBUL)oLFACL)LRF(1)oLRXF(1)

TABLE OF WAKE DISPLACEMENT THICKNESS

INDEX - LW=LWO,LNE

DIMENS TON X2WEL) oLWNEXT L) ,,S1WI(4T)
DIMENSTON DsSiCL)

EQUIVALENCE (DSTyS1W)

SUBTABLE ARRANGEMENT [S- ;};;é%”‘



¢

*DECK DuUP1
. SUBROUTINE LFIT20(XysYoTO¢NXY)

*LFIT20 LINEAR SURFACE INTERPOLATION : ~LFIT2D-
C IN A RECTANGULAR GRID
DIMENSION X(2),Y(2),T0(2)
C INPUT- :
C XeY¥ = LIST OF COORDINATES AT WHICH INTERPOLATED VALUES ARE TO BE
o NXY = NO OF COORDINATE POINTS
c NXT = NUMBER OF XT .
C NYT = NUMBER QF YT
C xT = X-GRID OF T-TABLE
c YT = Y-GRID OF T-TABLE
C T = TABLE OF VALUES
C NOTE - NUMBER OF T-VALUES IS NXT#NYT, ORDER IS ILLUSTRATED BELOW
c YTINYT)-  T(3) T(6) TINXT*NYT)
c YT(2) - T(2) T(5) T(8)
C YT(L) - T(1) T(4) T(7)
c ..................................
C XT(1) XT(2) XT(NXT)
C ouUTPUT -
C 10 = INTERPOLATED VALUES AT X,Y
COMMON /CTHICK/ NXToNYT,XT(20),Y¥T(20),T(78)
COMMON /ERASE / DUM(400),T1(200),T2(200)
C FIND CORRECT X-INTERVAL
I = |
M = ]
ISV =0
100 NCOUNT= ©
105 IF(X{M) LT . XT{I)) GO TO 110
IF(X(M).GT.XT(I+1)) GO TO 120
F = (X(M)=XTCID)I/ZUXTCI+1)=XT(I))
GO TO 150
110 IF(1.EQ.1) GO TO 140
1 = 1-1
GO TO 125
120 IF((I+1).GE.NXT) GO TO 145
I = I1+1
125 NCOUNT= NCOUNT+1
IF(NCOUNT.GT.NXT) CALL ERROR1
GO TO 105
140 F = 0.
. G0 TO 150
145 F = 1. //,
c INTERPOLATE WRT Y
150 IF({1.EQ.ISV) GO T 160 <}f)
1J2 = 1%NYT+1 Z}
1J1 = 1J2-NYT
CALL LFITLI(YT,T(IJ1)4yNYT, YoTLyNXY)
CALL LFITL(YTLT(1J2)NYT, Y,T2,NXY)
Isv =1
C INTERPOLATE WRT X



160 TO(M) = F*T2(M)¢(l.-F)2TL(M)

M = M¢+])
IF(M.LE.NXY) GO TO 100
C.ooc FND LOOP FOR INTERPOLATIONG TOUM) AT XUM),Y(M)M=]1,NXY

RETURN
END



c
C
32
35
c

LOGICAL ONCE,SETAG

DATA KLE/2HLE/y KTE/2HTE/s» KFIELD/SHFIELD/

DATA KFAR/6HFARFLD/y KFREE/4HFREE/ 4y KPRES/4HPRES/y KSOLID/SHSOLID/
DATA ONCE/.FALSE./

CHECK FOR INCORRECT CHANNEL INPUT NAMES

LH = LHO

GO ¥O 45

LOOP THROUGH BOUNDARY TABLE TO SEE IF CHNAM(LH) IS REFERENCED
L8 = LBDU

IF(CHNAM(LH) .EQ.CHNAME(LB) .UR. CHNAM(LH).EQ.CHNAME(LB+1))GO TO 40
LB = LB4LBNEXT(LB)

IF(LB.LT.LBDE) GO TO 35

NGO REFERENCE FOUND FOR CHNAM(LH)

ERR = .TRUE.

WRITE (641035) CHNAM(LH)

1035 FORMAT{57TH %%% ERROR - BOUNDARY INPUT DATA DOES NOT REFERENCE CHN

c
40
45

C

C
100

150

250

c

1=4A6)
INDEX TO NEXT CHANNEL
LH = LH+LHNEXT(LH)

IF(LH.LT.LHE) GO TO 32

LOOP THROUGH STATION TABLE TO INSERT SPECIAL BOUNDARY TYPES
L = L0

LOWER BOUNDARY

NAMB = NAMELBI(L)
KTYPE = TYPELB(L)
ITvL = ILB(L)
IREYT =0

GO 70 500

TYPELB(L)=KTYPE
IF(KTYPE.NE.KSOLID) NAMELB(L)=NAMB

UPPER BOUNDARY

NAMB = NAMEUB(L)
KTYPE = TYPEUBI(L)
ITve = luB(L)
IRET =1

GO TO 500

TYPEUB(L)=KTYPE
IF(KTYPE.NE.KSOLID) NAMEUB(L) =NAMB

INDEX TO NEXT STATION

L - = L4LNEXT(L)
IF(L.LT.LESTA) GO TO 100
RETURN

C*x  GENERAL LOGIC FOR EITHER UPPER OR LOWER BOUNDARY

c
C
500

NAMB = BOUNDARY NAME ' 1;jj/
KTYPE = BOUNDARY TYPt
IF(KTYPE.EQ.KLE .OR. KTYPE.EQ.KTE .OR. KTYPE.EQ.KFIELD)

* GO TO 599

c CHECK BOUNDARY TABLE TO FIND SEGMENT NAME IF TYPE= SOLID.

SETAG
Le

«FALSE.
LBF(NAMB)



NAMBND = NAMB
TF{KTYPE.NE.KSOLID) GO TQ 520
Lhxty = LB21(LBY
IFILBXN.EQ.QO) GO TO 520

LHX = LBZ1(LB)+3s[TVL-3
C LisX = INDEX (RELATIVE 7O SUBTABLE ORIGIN) OF THE
C INTERVAL OF THE OL-BUUNDARY INTERSECYION POINT
LRl = LB
510 IF(LBA(LBL).LE.LBX +AND. LBB(LBl}.GE.LBX) GO TO 515
LA1 = LBl+3 '

IF(LBl.LT.(LB+LBZ1(LB))) GO TU 510
CALL ERROR1
C CHECK FOR FIRST OF DOUBLE POINTS ON UPPER BOUNDARY
515 IFIIRET.EQ.O0 <OR. LBX.NE.LBB(LBL) .OR. (LBL1+3). GE.(LB*LBZI(LB))
* «ORe. LBA(LBL1+3) .NE.(LBBILB1)+3)) GO TO 518

C CHANGE STATION-TABLE REFERENCE TO THE 2ND PT (IST STREAMNXSE PY}
NAMBD = BDNAME(LBL) :
LBl = LB1l43

IustL)I=TuB(L)+1
SETAG = .TRUE.

518 NAMB = BDNAME(LBL)
C DETERMINE IF GIVEN BOUNDARY NAME HAS BEEN SPECIFIED BY
C USER INPUT AS A SPECIAL BOUNDARY TYPE

520 IF(NAMB.EQ.FARFLD(1l) .OR. NAMB.EQ.FARFLD(2)) KTYPE=KFAR
IF(NAMB.EQ.FREE(1) .OR. NAMB.EQ.FREE(2)) KTYPE=KFREE
IF(NAMB.EQ.PRES(1l) .OR. NAMB.EQ.PRES(2)) KTYPE=KPRES

C SET ISTAG EQUAL TO Z2ERO AT THE SOLID/FREE BREAK POINT
IF( .NOT.SETAG .OR. (NAMBD.NE.FREE(1) .AND. NAMBD.NE.FREE{2) .AND.
* NAMBD.NE.PRES(1) .AND. NAMBD.NE.PRES(2))) GO TO 530
M = MUBI(L)
caLL GETIX
ISTAG = O
CALL SAVIX

o FAR-FIELD BOUNDARY GEOMETRIC DATA

530 IF(KTYPE.NE.XFAR ,DR. ONCE) GD TO 599
LBl = LB+LBZ1(LB)
LB2 LB+LBNEXT(LB)~-9
RFFREF= RBT(LBZ2)
ZDN1 IBT(LB2)
IDN25 Z8T{(LB1)
WRITE (641530) RFFREF,ZDN1y2ZDN25+NAMB

1530 FORMAT(//2Xs41HTHE FAR FJIELD INTERFACE BOUNDARY IS AT R=,F9.3,
*11H BETWEEN 2=2,F9,3,4H ANDyF9.3,1H.¢8H (BDY=3A6,41H))

c SET UP FAR FIELD SOLUTION MATRIX
CALL FRFDNZ
ONCE = .TRUE.

C RECTURN

599 IF(IRET) 150,150,250

}3%



c

OO0

230
201

210
21l

NFF = NF
PARABOLIC FIT AT END POINTS OF FARFIELD BOUNDARY

RA = RFFI(1)

ZA = ZFF(1)

ZASQ = l./(21-1A)%%2

Al = R1I+(RA-R}i}*Z1%%2%ZASQ
cl = (RA-RL1)*ZASQ

B1 = —2.%C1%Z]

RH = RFF(NFF)

20 = ZFF(NFF)

IASC = 1a/(225-203)1%%2 ,
ACS = RZ254(RB-R/5)%225%%2% ZASQ
] = (RB-RZ5}%2ASQ

BeS = —2.%025%105

LOCATE ENDPDINT INDICLES

DO 20U K=1,425

IF( ZDNIK).GEL2A ) GO TO 201

CONTINUE

LU = K-i

DO 210 K=1,25

IF{ ZDN(K).GT.2B ) GO TO 211

CONTINUE

Lo = K

INTERPULATE POINTS IN STC SOLUTION TABLES
NUM = LD-LU+]

IF{ PRFF«NE«Os ) CALL LSPFITUZFF+RFFoNFF,ZDN(LU*1),RDN(LU+1),
# NUM, V)

INTERPULATE CO-0ORDINATE DtRIVATIVES ON FAR-FIELD BOUNDARY
TFC vrEFTNE GO ) G TO 4

Catt LETTLUCZFEGPHIFF NFF o 7DNILU4L) yORON(LU+1) ¢NUM)
GO TO 554

4 CALL LSPHITUZEF PHIFF,NFFZDN(LU+L)sDRON(LU+1),yNUM,0)

PILL 4D PUOINTS OF ZDN.DRDN TABLES

595 DU 9v060 K=1,LU

596

557

50U
561

RON(K )= AL+HBLI*ZDNIK)+CLl®ZNN(K)=%2
DRDON(K)= HBl+2.*¥C}1*/DN(K)

DO 5517 K=LD,25

RDN(K )= A25+B25%ZDN(K)+C 25%ZDN(K) *%2
NRDN(K)= B2542.%C25%7ZDNI(K)

ADJUST DERIVATIVE AT ZDN POINTS CLOSEST TO
UPSLTRELAM / DOWNSTREAM STC POINTS

D/ZODN = Z0NCZ)-70UN(1)

DZAL = ZA-ZUN(LU)

DZAe = JUNGLU+L)=7A

LUC = LUy ' :}C«
1F( HZA2.GT.DZAL ) GU TU 558

LUt = LU+ ' i}

AA = (/A=LON(LUC))/DZIDN

Sp = Bl142.%C1e20N(LUC)

IF( PRFFI.NE.O. ) GO TO %69

CALL CLFITI(ZFFyPHIFF JNFF ,ZDON{LUC) ,S8,41}

GO TU 561

CALL LSPFIT(ZFFPHIFFyNFF 4ZDN{LUC) »58,1,0)
ASSIGN 562 TO LGO



Y6 0o

Yt

563

569
06

5

14
15

¢0

DEDNILUC) = SPS{.%4AA)+SHa{.5=AA)
GO T LGy (56249)

DAL = 2B=-TONILD)

D/A¢ = JTUN(LD=-1)-78

Luc = LD

THU ABSIDZAZY GT. ABS(DZALY ) GO TU 56%
LuC = LD-1

AA = (IDNILUCI-LB)/DIDN

5P = B2542.%C25%ZDNILUC)

IFU PRFFI.NE.O. ) GO TO 565

CALL LFITI(ZFFyPHIFF NFFZDN(LUC) 4SBo1l)

GU T 566

CALL LSPEIT(Z2FFyPHIIFE NFFLZDNILUC) ¢SByl s
ASSTIGN % TO LG

GO T 622

CALCULATE VELUCITIES ON FAR FIELD BOUNDARY

DO 10 1=1+25

SUM = 0.

DO 9 J=1,25

SUM = SUM+Z1J(1,J)*DRDN(J)

UDNI(T )= (1l.+SUM}*UINF

IF( PRFF.EQ.O0. ) GO TQ 23

WRITE (6414)

WRITE (6,415) (IOZDN(l,'RDN(l,ODRDN(I,'UDN‘I)'I=1025,
FORMAT(//3Xs1HI o 10Xe3HZDON9y13X»3HRDONy13Xy4HDRDN412X¢y3HUDN/ /)
FORMAT(2XyI12yFl7.69F16.6¢1PtiT7.690PF15.6)

Rt TURN
END



*DECK [INSTA ’
SUBROUTINE INSTA(LNEW,LBASE,L3,DOWNB,MA,MB)

*INSTA- INSERT A STATION ~INSTA-
LOGICAL DOWNB
C INPUT~
c LNEW = LOCATION IN STATION-TABLE OF NEwW STATION
Cc LBASE = LOCATION OF BASE STATION
C L3 = LOCATION UF DOWNSTREAM (UR UPSTREAM) STATION
o DOWNB = T IF L3 IS AN UPSTREAM STA, OTHERWISE =F
c MA,MB = NEW STATIUN FILED POINT INDEX LIMITS
C 2,R,PHIL FIELD VALUES
c OUTPUT -
C LNEW = STATION FULLDOWING NEW STATION
COMMDN /ALLCUOM/ MACHALPSA,TSA,PTA,TTA, AXIAyRGA,GAMA,
1 MACHC oPSC +TSC4PTC o TTCy AXIC4RGC,GAMC,
2 DAXIToSCALEA, TTE,CHOTST
REAL MACHA (1) ¢ MACHC
LOGICAL AXTALAXIC
LOGICAL CHOTST
COMMON /CBEAM2/ DR,DZsYPAsYPB ¢F 4Gy DXoYQDX¢ZMoRM4 ANGM,CURVM,S1M,
1 RZONLYs ANGCHD,SINTVL, YPASQ.YPAB,YPBSQ
LOGICAL RZONLY ‘
C INDEX~- M=MD,NM
COMMON /C2 /7 21300)
COMMON /CR / R(300)
COMMNN /CS2 /7 $S2(300)
COMMON /CS1 / $110300)
COMMON /CPHI1 / PHI1(300)
COMMUN /CM / JMS(300)
COMMON /CCURV / CURV(300)
COUMMON /7Cn /7 H(300)
COMMON /CIDEX / M,J,MUsMD,ISTAG
COMMON /IXORIG/ LHOeLHE, LBDOLWWBDE, LTO,LTE, LWO,LWEy LFDsLFE,
» LO,LESTA, LDUM(B),
* LEOQ,LEE, LRO,LRE,LRD
DIMENSION LIMITS(24)
EQUIVALENCE - LLIMITS,LHO)
COMMON /SLTAB / W{128)+X2(128),SLCHN(128)
INTEGER SLCHN
C STATION TABLE
c INDEX- L=LO,LESTA
C SCHUKE= STATION CHOKE INDICATOR (ADJWF,BRHS,WRIQUT)
c MCL =z SHARP CORNER INDICATOR (BLDTBS)
C MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ X1(1)oLNEXT(L)oMLB(L) ,MUBIL),PRIMIL), '27\
1 TYPELB (1) 4NAMELB (1) oILB(L) FLB(L),SLILB(L), 2}
1 TYPEUB (1) ¢NAMEUB (1), TUB(L) yFUBIL) 4SLIUB(L),
3 VMB(L) sDWDV(L)y X2CL (1) 4VCL(L)eMCL(4B]L)
LOGICAL PRIM
INTEGER TYPELB, TYPLUB
DIMENS ION SCHOKE (1)
EQUIVALENCE { SCHOKE , DWDV )

COMMON /CATAN3/ DANG




COMMON 7CBDYPT/Z ANGD,CURVD

COMMON /CEETS /7 BITS, IBLANK

COMMON JOCMAXT T/ MAXTT,MAJCTR yGREF INyEDUM
COMMON /0P / PlyTWOP1,PIQ2,P10Q4,TODEG, TORAD
COMMON /CPRINT/Z POUML(3),PREFIN '
COMMON /CVM / VM(300)

COMMON /ERASE / ASL(800)

INTEGLR BOYNAM,F ARFLO,FREE,FIELD,PRES,SOLID
LOGICAL UPU,UPD

DATA FARFLD/6HFARFLD/, FIELD/SHFIELD/y» FREE/GHFREE/y PRES/4HPRES/,
SOLID/SHSOLID/

C*%% RELOCATE TO MAKE ROOM FOR THE NEW STATION

C
C

'

C
60

INITIALIZE NEW-STATION VALUE TO THE BASE-STATION VALUES

CORRECT THE STA-TAHLE INDICIES- L-END, L-BASE, L—THREE. L;UPSTREAM

LN = LNEW

NMOVE = LN-1 - LESTA

L8 = LBASE

CALL MOVE{(2, X1(LN)yXLILN+20) NMOVEsDy X1C(LB) 4XL(LN),20,1)
LESTA = LESTA+20

LY = L3+20

Ly = L8
[IF(.NOT.DOWNBY GO TO 60
L8 = LB+20

LY = L3

Ly =13

UPDATE THE POINTEKS TU THE FIELD-TABLE

NPTS = MB-MA+]
LNEXT(LN)=20
CALL STTOFI(LN,NPTS)

C*%% DEFINE STATION-TABLE VALUES FOR THE NEW STATION

C*%

210

C
220

c

X1(LN) = .S5%(X1(LB)+XL(LT))
MLB(LN)=MA

MUB (LN )=MB

PRIM(LN)=.FALSE.
X2CL(LN)=BITS .

LOWER BOUNDARY STAYION-TABLE VALUES

M = MA

CALL GETIX

MX = MU

IF(DOWNB) MX=MD

LX = LU

CALL STANU(MX,LX4sUPPER)
IF(Mx-MLBILX)) 210,220,250
CALL ERRQR1

LOWER BOUNDARIES OF NEW AND BASE STATIONS ARE ON THE SAME SL

IF(TYPELBI(LB).EQ.FIELD) GO TO 250
IF(TYPELB(LB) .EQ.FARFLD) GO [0 260

FREE BOUNDARY

IF(TYPELB(LB) NE.FREE AND. TYPELB(LT).NE.FREE) GO TO 224
TYPELB(LN)=FREE

239




C

GO YO 260

PRESSURE BOUNDARY

224 IF(TYPELB(LB)NE.PRES .AND. TYPELB(LT).NE.PRES) GO YO 230

c

TYPELB(LN)=PRES
GO TO 260

SOL ID BOUNDARY

230 TYPELB(LN)=SOLID

c
250

260

Ce»
300

310

c
320

C

BDYNAM= NAMELB(LX)

NAMELB(LN)=BDYNAM

ILB(LN)I=ILB((LX)

FLBILN)=FLB(LX)

SILBILN)=SILB(LX)

LO = tu :

CALL STANO(MU,LU,UPU)

CALL STANO(MD,LD,UPD)

DS1 = 5% (BARCS(BDYNAM, ILBILU),ILBI(LD)) + SILB(LD)-SLILB(LU))
IF(UPU.OR,UPD) CALL ERROR1

IF(DOWNB) DS1=-DS1

CALL BOYPTM(BDYNAM,ILBILN)yZ (M) R(M)FLB(LN),SLLB(LN),DS1,GMA)
IF(GMA.NE.O.) CALL ERROR

PHI1{M)}=ANGD '

BI(M) = 5%(B(MU)+B(MD))

VM(M) = S5%(VM(MU)4+VM(MD))

IF(VM(M) . EQ.0.) VM(M)=VM(MU+])

GO 7O 300

INFIELD BOUNDARY
TYPELBILN)=FIELD
ISTAG =3
CALL SAVIX
NAMELB(LN)=IBLANK
ILBILN)=0
FLB(LN)=BITS
SILBILN)=BITS

UPPER BOUNDARY STATION-TABLE VALUES

M = MB
CALL GETIX
MX = My

IF(DOWNB) MX=MD

CALL STAND(MX,LX,UPPER)
IF(MUB(LX)-MX) 310,320,350
CALL ERROR1

UPPER BOUNDARIES OF NEW AND BASE STATIONS ARE ON THE SAME SL
IF(TYPEUB(LB).EQ.FIELD) GO TU 350
IFITYPEUB(LB) EQ.HARFLD) GO 10 360

FREE BOUNDARY : /77
LD = LU 2;?7
CALL STAND(MU,LU,UPU) _

CALL STANO(MD,LD,UPD) _ o ‘

IF (TYPEUB(LB).NE.FREE +AND. TYPEUBI(LD).NE.FREE) GO TO 324
TYPEUB(LN)=FREE

GO TO 360



C

C

C

324

330

350

360

400

410

PRESSURE BOUNDARY _

IF (TYPEUB(LB).NE.PRES +AND. TYPEUBI(LD).NE.PRES) GO TO 330
TYPEUB(LN)=PRES

GO TN 360

SOLID BOUNDARY

TYPEUB(LN)=SOLID

BOYNAM= NAMEUBI(LX)

NAMEUB (LN )=BDYNAM

IUBILN)=TUB(LX)

FUBILN)=FUBILX)

S1UB(LN)}=SLIUB(LX)

LD = LU

CALL STANO(MU,LU,UPU)

CALL STANO(MD,LD,UPD)

IF(.NOT,UPU .OR, .NOT,UPD) CALL ERROR1

OS1 = 5% (BARCS(BDYNAM, IUB(LD),IUB(LU)) + SL1UB(LU)-S1UBILD))
IF(.NOT.DOWNB) DSI=-DS1

CALL BDYPTM(BDYNAM,IUB(LN)4Z (M) R(M)+FUB(LN)¢+SLIUBILN)+DS1.:GMA)
IF(GMA.NE.O.) CALL ERROR1

PHILl(M)= ANGD-PI

B(M) = .5%(B(MU)+B(MD))

VM{M) = 5%(VM(MU)+VM(MD))

IF{VM(M).EQ.O0.) VM(M)=VM(MU~-1)

GO TO 400

INFIELD BOUNDARY
TYPEUB(LN)=FIELD
[STAG = 3
CALL SAVIX
NAMEUBILN)=IBLANK
IUB(LN)=0 :
FUB(LNI=BITS
S1UBILN)I=BITS

DEFINE THE FIELD POINTS BY CUBIC POLYNOMIAL INTERPOLATION ON St--

M = MA

RZONLY= .TRUE.
IF(TYPELB(LN].EQ.SOLID) GO TU 420
CALL GETIX

D2 = 1{MD)-2(MU)
DR = R{MD)-R(MU)
F = .5
G = .5
ANGCHD= ATAN3(DR,DZ,PHI1(MU))
YPA = PHI1(MU)-ANGCHD
YP8 = PHI1(MD)-ANGCHD
MSV =M
MUSV = MU
MDSV = MD
M = MD
CALL GETIX
ISTAGD= ISTAG
MD = M
M = MSV
MU = MUSV

IFLISTAGN.EQ.1) YPB=~YPA
RZONLY= .FALSE.

Gt



CALL BFI

Z(M) = Z(MU)+ZIM

R(M) = R(MU)+RM
PHI1(M)=ANGCHD+ANGM

VM(M) = F*VM(MD)+G=VM(MU)

B(M) = F*B(MD)+G*B(MU)

C CHECK FOR POINTS ON A SLIP LINE
IFIM.EQ.MA (R, W(JI.NE.,O,) GO TO 420
ZIM) = ,5%(2(M-1)+¢2(M))

M = M-1
CALL GETIX
M = MSvV
nz = J25%(2(MUSV)~-Z2(MU)+Z(MDSV)-2{MD))
DR = (25%(R(MUSV)=-R{MU)+R(MDSV)-R(MD))
L(M-1)= Z(M)-DZ
R(M-1)= R(M}-DOR
(M) = Z(M)eD2
R(M) = RIM)+DR
420 M = M+l

IF{M-MB) 410,425,500
425 IF(TYPEUB(LN) .NE.SOLID) GO TO 410

c CHECK FOR OUT-OF-ORDER POINTS
500 NOROER= 0
502 NORDER= NORDER+1
IF{NORDER.GE.20) CALL ERRORI

MX 1 =0
MAP]Ll = MA+]
MSV = MA
S2(MA)= 0.

DO 520 M=MAP],MB

DR = R(M)-R(M-1)

02 = 2(M)=7(M-1])

S2(M) = S2(M=1)¢SORT(DR*DR¢DZ*DZ)
CALL GETIX

IF(W(J).EQ.O0.) GO TO 518

ANG2 = ATAN3(DR,DZ,PHI1l(M=-1))

ADANG = ABS(DANG~-PI1Q2)
IF(MX1.NE.O) GO TO 515
IF(ADANG.GE.PIQ2) MX1=MSV
‘MSV =z M-]

515 IF{ADANG.GE.P1Q2) MX2=M
GO T0 520

518 IF((M-1).EQ.MX2) MX2=M

520 CONTINUE

o DEFINE THE FIELD PT LOCATIONS BY UPSTREAM AREA DISTRIBUTIONS
IF(MX1.EQ.0) GO TD 999
MX 1 = MAXO(MX1-NORDER, MA)
MX 2 = MINO(MX2+NORDER, MB) ///
WRITE (641550) MX1,MXx2

1550 FURMAT(14H INSTA-MX],MX2,216) : ’g;)

MX1 = MAXO(MX1-1,MA) 1},
MX2 = MINO(MX2¢]1,M0B)

o ADD UP UPSTREAM ARFAS
M = MX1
CALL GETIX
K = 1

ASL(1)= O.



562 MUMI = MU
M = Me}
K = K+l
CALL GETIX ,
AREA = SQRT{(R(MUI-R(MUML))*{R(MU)-R(MUML)) +
1 (Z(MU)=Z(MUM]))*(2(MU)-Z(MUML1)))

[FCAXTA) AREA=(R(MU)+R(MUML) )*=AREA
ASL(K)= ASL(K~1)+AREA

IF(M.LT.MX2) GO TO 562

ASLNK = ASLI(K)

INTERPOLATE FOR COORDINATES

DZBA = Z(MX2)-2(MX1)
DRBA = R(MX2)-R(MX1)
DRSQBA= DRBA%(R(MX2)+R(MX1))
RMASQ = R(MX1)#*R(MX1)
DVMBA = VM(MX2)-VM(MX1)]
M = MX1+1
K z 2
564 F = ASL(K}/ASLNK
Z{M) = Z2(MX)1)+F*DZRA
R(M) = R(MX1)+FxDRBA

IF{AXTA) R{M)=SQRT{RMASQ+F*DRSQBA)

VM{M) = VM{MX1)+F*DVMBA
M = M+l
K = K+l
IF(M,LT.MX2) GO TUO 564
GO 7O 502

999 LNEW = LN+20
RETURN
END



*DECK PTMOVE
SUBRQUTINE PTMOVE

*PTMOVE POINT MOVEMENT ALONG STREAMLINES -PTMOVE-
C POINY MOVEMENT ALUNG STREAMLINES TO OBTAIN AN ORTHOGONAL GRID
C INPUT~
C Ryl = COORDINATES
C PHI1 = ANGLE OF THE STREAMLINES
C S1 = DISTANCES ALONG THE STREAMLINES
c ouUTPUT -
C S2 = DISTANCES ALONG THE ORTHOGONALS
C R,Z = ADJUSTED COORDINATES
(o PHI1 = STREAMLINE ANGLES (ADJUSTED POINTS)
C Sl = DISTANCES ALONG THE STREAMLINES (ADJUSTED)
COMMON /CBEAM2/ DR,DZ,YPA,YPB,F,Gy DXeYQDXyZMeRMyANGM,CURVM,S 1M,
1 RZONLY» ANGCHD»SINTVL, YPASQ,YPAB,YPBSQ
LtOGICAL RZONLY
o INDEX- M=MO,NM -
COMMDN /C2 / Z21(300)
COMMON /CR / R{300)
COMMON /CS2 / S2(300)
COMMON /CS1 /7 $1(300)
COMMON /CPHIL /7 PHI1(300)
COMMON /(CM / JMS(300)
COMMON /CCURY / CURVI(300)
COMMON /CB / B(300)
COMMON /CIDEX / MoJyMU,MD,ISTAG
COMMON /IXORIG/ LHO,LHEy LBDOJLBDEs LTOsLTEs LWOJLWE, LFO,LFE,
* LOsLESTA, LDUM(B),
* MOJNM, NJJNFCOLS, MAXNJ¢MAXOL ¢ MAXNM,MAXLE,
% LEOsLEEy LRO,LRE,LRD
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)
COMMON /CBEND /7 NBCR(2),ANGE(2),CURVE(2),FB(2)
COMMON /CBITS /7 BITS,BLANK
COMMON /CCUBE 7/ NBC(2)+,C1(2),C2(2)FEND(2)
COMMON /CGRAV 7 CG
COMMON /CP1 / Pl,TWOPI PIQ2+P1Q4.TODEG,TORAD
COMMON /CREFIN/ SG1l,5G2yVMGL ,VMG2
1, NGRy,NGZ, SGR(10),GR(10), SGZ(10),GZ(10)
COMMON /SLTAB / wW(128)+X2(128),SLCHN(128)
INTEGER SLCHN
C STATION TABLE /\
c INDEX~- L=LO,LESTA : ’ /b
C SCHOKE= STATION CHOKE INDICATOR (ADJWF,BRHS,WRIOUT) :)—
C MCL = SHARP CORNER INDICATOR (BLDTBS)
C MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ X1{(1),LNEXT{L)yMLB(1) MUB(L1),PRIM(]1),
1 TYPELB(Ll) /NAMELB(L)ILB(1),FLB{1)S1ILB(L),
1 TYPEUB(1) ,NAMEUB(L),JUB(L1) FUBI(L)S1UB(L),
3 VMB{1)DWDOVI(Ll)y X2CL{(1)4VCLI(L) MCL(48])
LOGICAL PRIM

INTEGER TYPELB,TYPEUB
DIMENSION SCHOKE (1)



c

c

EQUIVALENCE

COoMMON /CHBDYPT/
COMMIN /CFB /
1
Z
COMMON /CINNER/
COMMON /CMAXIT/
COMMON /CPTMOV/
LOGICAL
COMMON /CTOLRL/
1
COMMON /CVM /
COMMON /ERASE2/
1
LOGICAL
COMMON /TROUBL/
LOGICAL

INTEGER
LOGICAL

( SCHOKE,DWOV)

ANGD yCUR VD

LoMAJMBLXyIK IKDIR,IKA,IKB,

NK K sADS]1 s XCHOKE sADSLLB,ADS1UB,GMALB,GMAUB,
CFBDOUMILT)

INRCTR,ROUM,NINNER(16) yCNVF(16)

MAXIT,MAJCTR yGREFIN,EDUM
VELPOT,ICOB,CPTDUM(2)

VELPOT

TOLRL yMAXSWP CLEN,DS2MX,TOLOS2NSHWP,

DS1DMP {DS1MXA DSIMXB¢DS1RMS,ES2MX,DS1RMO
VM(300)
X10L0128),SC(128),VC(128),VDS(128),FVDS(128),
SCXU128),y PH1I2(96) ¢DS11(96),2ZK(96) yRK{96) ,WEZIPT(96)
WEZPT

ERRyERRMAJ, INERR,PRERR
ERR,ERRMAJ, INERR, PRERR

FIELD,SOLID,TE
OLWNCL

DATA FIELD/SHFIELD/+s NOMCL/6HNO MCL/, SOLID/SHSOLID/, YE/Z2HTE/

DATA LE/2HLE/

INITAJLIZE

IF(DS1RMO.NE.O.) COEF=-DS1DMP/DS1RMO

USE PARABOLIC END CONDITIONS ON THE ORTHOGONAL SPLINE FIT

COEF = 0.
DS1MXA= O,
DS1MXB= 0.
NDS1 =0
SDS1SQ= 0.
NBCB(1)1=0
NBCB(2)=0
FB(1) = O.
£8(2) = 0.

Cxx*#CALCULATE POINT MOVEMENT ALONG CONTROL STREAMLINE

C
c

- C

BUILD ARRAYS OF ARC DISTANCE AND VELOCITY
BY LOOPING THROUGH THE STATION-TABLE

L = L0
LAST 0

FIRST POINT ON CONTROL STREAMLINE

IC =1
LSAy =L

OLWNCL= .FALSE.

210 IF(L.GE.LESTA) GO TO 900

OLWNCL= ORTHOGONAL LINE WITH NO CONTROL SL, T OR F

SCtl1l) = BITS
X1A = X1(L)
XCNTRL= X2CL(L)

220 X1L(IC)=X1(L)

>3%



IF(SC(1).NE.BITS) GO TO 240
MA = MLB(L)
MB = MUBI(L)
D0 230 M=MA,M8
CALL GETIX
[FIX2(J)-XCNTRL) 230,232,230
230 CONTINUE
IFCIC.EQ.1) GO TO 245
GO 1O 247
232 IHCIC.EQLL) GO Tu 240
C (THE UPSTREAM OL OF THE RLGIUN 1S AT A T.,E. IT DOES NOT INCLUDE AL
XIL(l)= X1A
SCl1l) = S1(MU)
vC(l) VM(MU)
IF( .NOT.VELPOT) VC(1)=500.

240 SCUIC)=S1(M)
SCLIC)= S1(M)
VCLIC)= VMIM)
IF{ .NOT.VELPOT) VC(IC)=500.
MCL(L)= M
C IS CONTROL SL INCLUDED IN THE STATION STREAMLINES
IF(M LT .MLB(L)Y) CALL ERROR1
IF(M,LE.MUB(L)) GO TO 244
c CONTROL SL DOES NOT CROSS THIS OLy CHECK FOR FIELD BOUNDARIES
243 [F(TYPELB(L).NE.FJELD AND. TYPEUB(L)-NE.FIELD) CALL ERROR1
OLWNCL= .TRUE.
MCL(L)= NOMCL

GO TO 245
244 M = MD
CALL GETIX
C INDEX TO THE NEXT STATION
245 JF(PRIM(L) AND. IC.NE.l1) GO TQO 250
L = L+LNEXT(L)
IC = JC+1
60 TO 220
C LAST POINT ALONG CONTROL STREAMLINE
250 X18 = X1{(L)
C MODIFY STAGNATION POINT VELOCITY TO OBTAIN SMOOTH CURVE
C ASSUME VELOCITY IS CONSTANT TO WITHIN 2 L.E. RADII
JF(VC{1).NE.D.) GO TO 254
M = MCLILSAV)
SC21 = SC(2)-SC(1l)
F = 2./1SC21¥AMAXLI(CURV(M)4l.E-6))
VC(L1) = VL(2)*AMAX]1(Oeyle-F)

L

M = MCLI(L) :9—

SCZI SCIC)-SCLIC-1)
F 24/71SC21%AMAXY ICURVIM), 1E-6))
VCUIC)= VCUIC-1)%AMAX1(Oavle~-F)

"

c INTEGRATION OF VC*DSC (I.E. CALC OF POTENTIAL FUNCTION)
258 VDS(l)= 0.
CALL LSUM(SC,VC,IC, VDS)



C INTERFPOLATION FOR DRTHOGONAL PUSITIONS
CONST = VDS({IC)Y/(X1B-X1A)
NIC = 1C
DU 260 IC=1,yNIC
260 FVOS(UIC)=(XIL(IC)-X1A)*CONST
CALL LSPFIT(VDS,SCWNIC, FVDS,SCX,NIC, 0O)

C LOOP THROUGH THE SAME STATIONS, ONCE FOR REGULAR OL-S, AGAIN FOR OL
LOOP =1
C**22xCALCULATE ANGLE AND ARC LENGTH ALONG THE ORTHOGONALS

300 L = LSAvV
1C = 1
RZONLY= .FALSE.
C LAST = LAST ORTHOGONAL OF THE PREVIOUS REGION. (ALREADY ORTHOGONA

IF(L.tQ.LAST) GO TO 450
302 I#(LOOP.EQ.1 AND. MCLI(L).EQ.NOMCL) GO TO 450
IF(LOOP.EQ.2 .AND. MCL(L).NE.NOMCL) GO TO 450

MA = MLB(L)
MB = MUB(L)
NK = MB-MA+]
C RELOCATE Z,R TO ALLOW FOR DOUBLE SL-S

M = MA
K =1

308 ZK(K) = Z(M)
RK{K) = R(M)
WEZPT(K)=.FALSE.
CALL GETIX

IF(W(J)NE.Os. «OR. K.EQesl) GO 7O 310
HEZPT(K"1)=OTRUE.

GO T0 312
310 K = K+l
312 M = M+]

IF(M.LE.MB) GO TO 308
NK X = K-1

PHIZ2(1)=PHI1(MA)+PIQ2
S2(mMA)= O, .
CALL BFAS(ZK,RK,PHIZ2,S2(MA), 1,4NKX)

C LOCATE BACK PHI2 AND S2 IF DOUBLE SL OCCURED

IFINKX.EQ.NK) GO TO 322
K = NKX

316 IF(.NUT.WEZPT(K)) GO TO 318
M = K-1+MA
NMOVE = =(NKX-K+1}) '
CALL MOVE(3, PHI2(K)PHI2(K+1)yNMOVEsly S2(M),S2(M¢]1) NMOVE,1],
1 WEZPT(K) yWEZPT(K+1),NMOVE,]) :
NK X = NKX+1

318 K = K-1

IF(K.GE.1) GO TO 316
ITFINKX .NE.NK) CALL ERRQDR]

c (BOUNDARY S1-~TOLERANCE)
322 TOLSLl = .02%S2(MB)/FLOAT(NK)
c COMPUTE DEVIATION FROM 90 DEG BETWEEN STREAMLINES AND ORTHOGONAL
K

M

MA }40



325 PHI(K)I=PHIZIK)=-(PHIL(M)+PI1Q2)
K = K¢l ‘
M z M+]
IF(M-MB) 325,325,328

C CALCULATE POINT MOVEMENT ALONG STREAMLINES REQD FOR ORTHOGONALITY
328 DS1(1l)= O,
CALL LSPFIT(S2(MA)PHI2¢NKy S2(MA),DS1¢NKy-1)

C CORRECT POSSIBLE JOG AT DUOUBLE STREAMLINE

K =1
M = MA

3292 IFC.NOT.WEZPT(K)) GO TO 3294
K = Kel '
M = M+1]
IF(JNOT.WEZPT(K)) CALL ERROR1
02 = 2(M)=-2(M-1)
CR = R(M)-R(M=-])
cS = COSIPHILI(M))
SN = SIN(PHIL(M))
S2MMML = DR*CS~-UDZ2#*SN
IF(S2MMM] . GE.O.) GO TO 3293
2(M) = 2(M-1)
R(M) = R(M-1)
S2(M} = S2(M-1)
DS1(K)= DS1l(K-1)
GO TO 3294

3293 DS1(K)= DS1(K-1) - DZ*CS-DR*SN

S2(M) = S2(M-1) + S2MMM]
3294 K = K4}
M = M+l

IF(M.LE.MB) GO TO 3292
IF(LOOP.EQ.2) GO TO 3300
K = MCL(L)-MA +]
ADS1 = SCX(IC)=-SC(IC)-DS1(K)
IF(TYPELB{L).EQ.LE) ADS1=0.
IFCTYPEUB(L).LQ.LL) ADSL=-DS1(NK)

GO 10 3314
c PARTIAL OL WITH NU MCL, USt MIDDLE SLs EVAL. PT. MOVEMENT
3300 MSy = (MLBtLY+MUBIL)) /2
M = MSV
IK = 65
IKDIR = -1
LX =L

3302 CALL STANO(M,LX,UPPER)
XIL(IK)=X1(LX)
SCUIK)= S1(M)

VCLIK)= VM{M) 5‘\‘
IF (MCL (LX) .NE.NOMCL) GO 10 3310 2}‘
3304 CALL GETIX
1K = IK+IKDIR
IF(IKDIR) 3306,3308,3308
3306 IKA = IK
IF(IK.LE.O) CALL ERROR1
M = MU
GO TO 3302
3308 IKB = IK

IF(IK.GT.128) CALL ERROR]



M = MD

GO TO 3302
3310 TFCIKDIR.EQ.L1) GO TO 3312
IKDIR = 1
M = MSV
IK = 65
6O TO 3304
3312 NIK = IKB-]1KA+l

VDS (IKA)Y=0,
CALL LSUM(SCUIKA),VC{IKA)4NIK, VDS(IKA))
FVDSK = (XL(LI-X1L(IKA))/Z(XIL(IKB)-XIL(IKA)) * vDS(IKB)
CALL LSPFIT(VDSUIKA) SC(IKA) NIKy FVDSK,ySCKel, 0)
K = MSV-MA+]
ADSL = SCK-SC(65)-NS1(K)
C.. END SECTION FOR PARTIAL OL WITH NO MCL

C CHECK TO SEE IF MAGNITUDE OF DS1 IS REASONABLE
3314 JF(CABS(DS1(NK)).LT.(.5%*S2(MB))) GO TO 3316
WRITE (64+1330) X1(L),LsMAJCTR
IF(MAJCTR.LEL.L) GO TO 3316
WRITE (6,1331)

ERR = +TRUE.
RETURN
C DAMP THE CALCULATED STREAMWISE POINT SHIFTS

3316 DO 3318 K=]1,NK
DS1(K)= DS1(K)+ADS1
ABSDS1= ABS(DS1(K))
OS1MXB= AMAX1(DSIMXB,ABSOS1)
SDS1SQ= SDS1SQ + ABSDS1*ABSDS1
NDS1 = NDSt+l
DS1(K)= DS1(K)*EXP(COEF*ABSDS])
3318 DS1MXxA= AMAX1(DSIMXA,ABS(DS1(K)))
ADS1 = 0.

C LOWER AND UPPER BOUNDARY POINT MOVEMENT
ADS1ILB= DS1(1)
ADS1UB= -DS1INK)

C

Xz
o
<
m
—f
I
m

LOWER BOUNDARY POINT
1
O.

K
332 GMALB

GMAUBR 0.
M MLB(L)
CALL GETIX
IFCTYPELB(L).NE.TE) GO TO 3332
ADS1LB= O.
GO TO 3324 :

3332 IF(TYPELB(L)NE.SOLID .OR. ISTAG.EQ.1) GO TO 334

3324 MA = MLB(L) :
IFCADS1ILB) 3325,3325,3326

3325 IFIMU.NE.O) ADSLILB=AMAXL{ADSLILB 5% (S1(MU)-SL(M)))
GO 70O 3327

3326 IF(MD.NE.O) ADSILB=AMINL{ADSLLB,.5%(S1(MD)~-S1{M}))

3327 CALL HBODYPTM(NAMELB(L) 4ILB(L)»Z(MA)RIMAILFLB(L),SLILB(L),

1 ADS1LHB,GMALB)
SL(MA)= S1(MA)+ADS1ILB+GMALB
C JUMP QOVER RELOCATION OF ANGLE/CURVATURE IF -ITERATION FORMULA ON

o2



o BOUNDARY- (1COB) IS LESS THAN OR EQUAL TO MAJCTR.
IF(MAJCTR.LE.ICOB) GO TO 333
" PHIL1(MA)=ANGD
CURV(MA)=CURVD
333 MA = MA+}
K = 2

C MOVE THE UPPER BOUNDARY POINT
334 M =MUB (L)
CALL GETIX
IF(TYPEUB(L).NE.TE) GO TO 335
ADS1UB= 0.
GO TO 3352
335 JFUTYPEUBIL).NE.SOLID +OR. ISTAG.EQ.1l) GO TO 338
3352 MB = MUB(L)
IFCADS1UB) 3355,3355,3356
3355 [F(MD.NE.O) ADSIUB=AMAX]1 (ADS1UB,.5*(S1(M)-S1(MD)))
GO TO 3357 '
3356 IF(MUNE.O) ADSIUB=AMINL(ADSLIUB y5%(S1(M)=S1(MU)))
3357 CALL BOYPTM(NAMEUBIL)sIUBI(L)Z(MB),R(MB)FUB(L),SL1UB(L),
1 ADS1UB,GMAUB)
S1(MB)= S1(MB)-ADS1UB-GMAUB
IFIMAJCTR.LE.ICOB) GO YO 1336
PHI1(MB)=ANGD-PI
CURV{(MB)=-CURVD
336 MB = MB-1

C CHECK FOR NON PRIM STATIONS EXTENDING BEYOUND THE ENDS OF THE BOUND
338 IF(PRIMI(L)) GO TO 340
IF{ (GMALB+GMAUB) «NE.O.) CALL ERROR1

GO TU 348
C PRIM STATIONS. IF EITHER -GET MINUS ASK- VALUE IS LARGE
C CORRECT OTHER BOUNDARY.
340 IF(IC.NE.1) GO TO 342
C (FIRST STATION OF THE REGION)
GMA = AMAX1(GMALB,-GMAUB)
GO TO 345
C (LAST STATION OF THE REGION)
342 GMA = AMIN1(GMALB,~-GMAUB)

345 ADS1 ADS1+GMA
ADS1LB= -GMAUB
ADS1UB= ~GMALB
IF(ABS(GMA) .GE.TOLS1) GO TO 332
c THIS IS A DANGEROUS LOOP

348 M = MA
350 CALL GEYIX
DS1(K)= DS1(K)+ADS1
IF(DS1(K)) 360,400,380
C (MOVE POINT UPSTREAM)
360 IF(MU) 361,381,361
361 DS1{K)= AMAXI(DSL(K)s=e5%(S1(M)~=SL1(MU)))

c MOVE THE INTERJOR POINTS 29\D§/}

G = -DS1(K)/{S1({M)=-S1(MU))
F = lo-G .
B = -G



o0

R R{M)-R(MU)
7/ /7 (M)-2(MU)
il A Pl (MU
Pl = PHI1(M)
CURVIM)=CURVIMU)I*L ¢+ CURVIM) 3¢
GO T 390
(MOVE POINT DOWNSTREAM)
380 IF(MD) 381,361,381
381 NDSLUK)= AMINL(DSI(K) 4 5% (S1{MD)=S1(M)))
CHECK FOUR DOWNSTREAM LEADING EDGE STAGNATION POINT
THIS LOGIC VALID IF THERE ARE 2 OR MORE OL-S UPSTREAM OF STAG P

MSV =M

M = MD
CALL GETIX
ISTAGD= ISTAG
M = MSV
CALL GETIX

CHECK FOR JUST ONE PT UPSTREAM OF STAG PTY
IF(ISTAGD.NE.1) GO TO 383
IF(MU.EQ.O) CALL ERRORI1

GO 10 361
383 F = DS1(K)/(S1(MD)=S1(M))
G = l.-F
FB = F
DR = R{(MD)-R(M)
N2 = ZL(MD)=Z(M)
PHIA = PHIL(M)
PHIB = PHILIMD)

CURVIM)=CURVIM)*G + CURV(MD)=*F
390 ANGCHD= ATAN3(DR,yDZ,PHIA)

YPA = PHIA-ANGCHD
YpPB = PHIB-ANGCHD
CALL BFI1

YQUDX = F*G*(G*YPA-F*YPB)

ANGM YPA%(3,8G-2.)%GC + YPB*(3,%F-2,)*F
R(M) R(M) + (FB*DR+YQDX*DZ)

Z{M) = Z(M) + (FB*DZ-YQDX*DR)
)

PHIL(M)=ANGCHD+ANGM

S1(M) = S1(M)+DS1(K)
400 M = M+l

K = K+l

IF(M-MB) 350,350,450

INDEX TO THE NEXT STATION
450 IF(IC.GE.NIC) GO TO 470

L = L+LNEXT(L)
1C = IC+1
GO TO 302

1.LOOP AGAIN THROUGH STATIONS IF THERE ARE PARVTIAL OL-S WITH NO MCL-S
470 IF{.NOT.OLWNCL .OR. LOOP.EQ.2) GO TO 500

toop = 2

GO 10 300

CONTINUE TO NEXT REGION
500 LAST =L
IF(X2CLIL).EQ.BITS) L=L+LNEXTIL)

AT



-

c

GO 10 210

RMS OF THE REQUESTED DS1-S
900 DS1RMS= SQRT(SDS1SQ/FLOAT(NDS1))
IF{INRCTR.EQ.0) DSIRMO=DSIRMS
RETURN

1330 FORMAT{/]1X44H*** THE DRTHOGONAL LINE ADJUSTMENTS AT STA=F6.3,1X3H

*(L=13,34H) ARE UNREASONABLY LARGE., MAJCTR=13,11H. (PTMOVE))

1331 FORMAT(6X40HPLEASE CHECK INPUT BOUNDARY COORDINATES.)
END



*DECK REF INE

SUBROUTINE REFINE

*REF INE

INPUIT -
VMG]
MG 2
ZyRyPHI

aNaNaXal

COMMON
1

REAL
LOGICA
LOGICA
C INDEX-

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

DIMENS
EQUIVA
COMMON
INTEGE
STATION
INDEX-
SCHOKE=
MCL =
MCL
COMMON

OO N0 O

-

LOGICA
INTEGE
DIMENS
EQUIVA
DIMENS
EQUIVA

COMMON
COMMON
CRXSL
CRXSS
CRXOL
CRXE
CRXC
CRMACHS=
CUMMOUN

aNaNaNaNeN el

REFINF THE GRID HBY SUBDIVIDING THE INTERVALS -~REFINE-

MAX VELOCITY DIFFERENCE BET GRID PO!NTS ALONG SL
MAX VELOCITY DIFFERENCE BET GRID POINTS ALONG OL
1951452, VM FIELD VALUES (PHI1 IS NOT PRESERVED)

/ALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIA,RGA,GAMA,
MACHC,PSC,TSC+PTC,TTC, AXICsRGCyGAMC,
DAXITySCALEAsTTECHOTST
MACHA (1) ,MACHC

L AXIA,AXIC
L CHOTST
M‘—'MOQ NM

/C1 / 1(300)
/CR / R(300)
/CS2 / $2(300)
/CS1 / S110300)
/7CPHIL1 / PHI1(300)
/CM / JMS(300)
/CCURV /7 CURVI(300)
/CB / B81300)

JCIDEX / My JyMU,MD,ISTAG

/IXORIG/ LHO,LHE, LBDO,LBDEs LTOsLTE, LWO,LWE, LFO,LFE,
LONLESTA, LDUM(B),
MOsNM, NJJNFCOLS, MAXNJ,MAXOL ¢y MAXNM¢MAXLE,
LEOsLEEy LRO,LRE,LLRD

ION LIMITS(24)

LENCE (LIMITS,LHO)

/SLTAB / W(128),X2(128)ySLCHN(128)
R SLChN

TABLE

L=LO,LESTA

STATION CHOKE INDICATOR (ADJWF,BRHS,WRIOUT)

SHARP CORNER [INDICATOR (BLODTBS)

FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)

/CHDATA/ X1(1)oUNEXT(L)oMLB(]1) MUB(1),PRIM(L1),
TYPELBUL) NAMELB(1),ILB(1),FLB(L1),S1LB(L),
TYPEUB (1 ),NAMEUBI(L),IUB(L),FUB(1),S1UB(]),
VMB(1),0WDV{1)y X2CL(1),VCL(1) MCL(48B1)

L PRIM

R TYPELB,TYPEUB

ION SCHOKE (1)
LENCE ( SCHOKE » DWDV )
10N IPRIM(1)
LENCE (IPRIM,PRIM)

/CBITS /7 BITS,BLANK

JCCRX / CRXSLyCRXOLyCRXSSyCRXECRXC,CRMACH

NEW SL EXTENSION CRITERIA

EXTENSION CRITERIA FUOR NEW OL IN REGION WITH SOME SS-FLOW
NEW OL EXTENSION CRITERIA

EXTENSION CRITERIA FOR NEW UL WHICH CROSSES SONIC LINE
EXTENSION CRITERIA FOR NEW UL WHICH CROSSES SHOCK WAVE
UPPER MACH NUMBER LIMIT FOR OL EXTENSION

/CMAXIT/ MAXIT,MAJCTR,GREFIN,EDUM

pAae



-

o oo0o

(aNaEeNaNel

300

305

LOGICAL GREFIN

COMMON /CPRINT/ PDUM1(3),PREFIN,PREFN2,SSONIC,PDUM(10)
LOGICAL PRTDA

COMMON /CREFLE/ RLE1,RLE2,RLE3,HLE

COMMON /CREFIN/SLS¢SG2LyVMG],yVMG2

1y , NGRyNGZy SGR(10)yGR(10), SGZ(10),GZ(10)

COMMON /CTABPR/ 11T7AB

COMMON /CTULRL/ TOLRL(12)SGLREF,TOLINR

COMMON /CVM / VM (300)

COMMON /ERASE2/ CRIU128),DELS(128),DELVM(128)+LSTA(L128),MJ2(128),

1 SGX1128),SGY(128) ,RAVI128),2AV(128), 1A(16),1B(16)
INTEGER EXTLFIELDsHINT4HLE,TE
LOGICAL DOWNB yEXTNDL +EXTND2 yHALVE yNEWSL» SSPL,UPPER

NAMELIST /NLZ2/ L1,L2,MAl,MBl,MADL1,MBD), MA2,MB2,MAU2,MBU2
NAMEL IST /NL390/ S1A,S1B,S2A,52ByS1A2,D0WNB
NAMELIST /NL3/ XINEW,DOWNB,L,L3,NPTS

DATA FIELD/SHFIELD/

GREFIN= .FALSE.
QVMGI 1./VMGI
QVMG2 1./VMG2
IF(PDUM(T7)cNE.O.) CALL TABPRT(6HRFN~-VM,VM,NMyNJ)

CHECK TO SEE IF PARTIAL OL SHOULD BE EXTENDED
CHECK TO SEE IF PARTIAL SL SHOULD BE EXTENDED

OMIT
*%x% EXAMINE GRID INCREMENT BETWEEN ORTHOGONALS

L1 = L0

NAVG = O

SG1AVG= 0.

SGIMIN= 1.E6

SGMX = 0,

SGMXZ = 0.

CHECK FOR ADJACENT STATIONS AND DETERMINE THE BASE STATION -
A BASE STATION IS THE OL UPSTREAM OF LE STAG PT,
DOWNSTREAM OF A TE, OR THE SHORTEST OF (PARTIAL) OL-S.
OTHERWISE THE BASE STATION CAN BE EITHER THE UPSTREAM OR DOWNSTRE
DOWNB = DOWNSTREAM BASE STATION

L2 = L1+LNEXT(L])

IFIL2.GE.LESTA) GO TO 99

MA1 = MLBI(L1)

M = MAl

CALL GETIX

MADL = MD :

MB1 = MUBI(LL) Ckf7
M = MB1 ;a
CALL GETIX :

MBD1 = MD

MA2 = MLB(L2)

M = MA2

CALL GETIX

MAU2 = MU

MB 2 = MUBI(L2)

M = MB2



312

322

324

325

o0

326

327

C

1

CALL GETIX
MAUZ2 = MU

PRTDB = +FALSE.

IF(PREFN2.tQele +0URe (PREFNC.GE.X1(L2),AND.X1(L1).GE,PDUM(B)

«AND., (PREFN2¢PDUM(B) ) GTe)e)) PRTDB=,TRUE,

IH(.NOT.PRTDHB)Y GO T 312

CALL TABPRTIGHSTA-LLI+X1(LL) ol 1)
WRITL (64NL2)

CUNT INULE

ADJACENT STATION TEST

1

l

IF((MA2.LE.MAD]1 .AND. MAD1.LT_.MB2) ,OR.

(MA2.LT.MBD1l .AND. MBDl.LE.MB2) .OR.

(MAl.LE.MAU2 .AND. MAUZ.LT.MBLl)) GO TO 330
CHECK FOR TE FOULLOWED BY LE

cata TE/2HTE/

IF(MAJCTR.GE.Ll) GO TO 550

IF(TYPELBILL).NELTE) GO TU 322

M = MA]

GO T0 324

IF(TYPEUB(LL).NE.TE) GO TO 550

M = MB1

CALL GETIX

CALL STAXL(X1(L1)¢X2(J)yX2(J)oLXB,LXA)

LXByLXA ARE STATIONS BELOW AND ABOVE THE TRAILING EDGE.
IF L2 1S A LEADING EDGE STATION FOLLOWING L1, THEN L1 MUST
BE THE SECOND OF THE TwO TE STATIONS.

IF(L1.EQ.LXA .OR. L1.EQ.LXB) GO TO 325

WRITE (64NL2)
CALL ERROR1
IF(LXB.GT.L]1l .0OR. LXA.GT.L1) GO TO 550
INSERT AN ORTHOGONAL BETWEEN THE TRAILING EDGE AND
LEADING EDGE STATIONS.

DEFINE MJ2(1)4CR(IVeNIy DOWNByLoL3
1 =0 '
M = MLHILXB)

I = 1+1

MI2(1)= M

CRIIY = 2.

M = M+l

IFIM.LE.MUBILXB)Y)Y GO TO 326

M = MLB(LXA) '

1 = J+1

MJ2(1)= M

CR{1) = 2.

M = M+

IFIM,LE.MUB(LXA)) GO TO 327

NI = ]

DOWNB = .FALSE.

L = L1

L3 = L2

GO T 440

NUMBER OF PRIMARY STATIONS
330 NPRIM =0

IF( PRIMILL).ORL.PRIMI(L2)) NPRIM=1

Q.Dr?f



(9]

IF{ PRIM(L1).AND.PRIM(L2) ) NPRIM=2
LBASE = L1
IF(NPRIM=-1) 340,350,360
NO PRIM STATIONS
340 IF(MAU2.GT.MAl .OR. MBU2.LT.MBl) GO TO 380
GO TO 370
ONE PRIM STATION
350 IF(PRIM(L1)) GO TO 380
GO TO 370
BOTH L1 AND L2 ARE PRIM STATIONS
360 IF((MB2-MA2).GT.(MB1-MALl)) GO TO 380

UPSTREAM BASE STATION
370 DOWNB = .FALSE.

MA = MAl
MB = MBIl
L = L1
L3 o= L2
GO TO 390

DOWNSTREAM BASE STATION
380 DOWNB= ,TRUE,

MA = MA2
MB = MBZ2
L = L2
L3 =11

CHECK Le+E. REFINEMENT CRITERIA
390 IF(TYPELB(L3).NE.HLE .AND. TYPEUB(L3).NE.HLE) GO TO 395
NEW ORTHOGONAL IN FRONT OF L.E.
IF(DOWNB) GO TO 394
MX = MBUZ2
IF(TYPELB(L3).EQ.HLE) MX=MAUZ2~]1

S28 = S2(MX)=S2(MX-1)
S2A = S2(MX+42)-S2(MX+1)
M = MX-1

CALL GETIX

SI1B = S1(MD)=-S1(M)

M = MX+2

CALL GETIX

SIA = S1({MD)-S1(M)

IF(PREFN2.NE.O.) WRITE (6,NL390)
IFL(SIA.LE.RLE1*S2A ,OR. S1B.LE.RLE1*S2B) .AND. MAJCTR.GE.1l)
1 GO 7O 550

GO TO 400
NEW ORTHOGONAL BEHIND L .E.
394 M = MABLl-1
IFUTYPELBIL3).EQ.HLE) M3MALle]
CALL GETIX DYC\
S1A2 = S1(MD)=S1(M) ?‘
DR = R{M)=R{MU)
D2 = Z2(M)=2(MU)
S1A = SQRT(DZ*DZ+DR*DR)

IF(PREFN2.NE.O.) WRITE (6,NL390)
IF(S1A2.LE.RLE2*S1A .AND. MAJCTR.GE.1l) GO TO 550
GO TO 400



C  INMHIBIT REFINEMENT AROUND A FIXED STAGNATION POINT
399 M = MLBILI)
CALL GFTIX
IS5 TAGSNECL) GO TO 399
IF{DOWNB)Y GO TO 397

C NEw UL IN FRONT OF STAG PT UN {OWER BDY
S2A = S2({MAU2+]1)-S2(MAUZ)
M = MAUZ2+1
396 CALL GETIX
S1A = S1tMD)=S1(M)
TF{S1A.LE.RLEL*S2A .AND. MAJCTR.GE.l) GO TO 550
GO 10 400
C NEw OL BEHIND STAG PT ON LOWER BDY
397 M = MAL+l
398 CALL GETIX
S1A2 = S1(MD)-S1(M)
DR = R{M)-R(MU)
0?2 = 2IM)-2{(MU)
Sla = SQRT(DZ*(1Z2+DR*DR}
IF(S1A2.LE.RLE2%*S1A .AND. MAJUCTR.GE.1) GO TO 550
GO TO 400
C NEW OL IN FRONT OF STAG PT ON UPPER BDY
399 M = MuB(L3)
CALL GETIX

IFCISTAG.NE.1) GO TO 400
IF(DOWNB) GO TO 3992

S2A = S2(MBU2)-S2(MBU2-1)
M = MBU2-~1
‘G0 TO 396
c NEW OL BEHIND STAG PT ON UPPER BDY
3992 M = MBl-1
GO 1O 1398

Cex SWEEP ACROSS THE STREAMLINES TO CHECK FOR REQD GRID REFINEMENT

C BETWEEN NDRTHOGONALS L1 AND LZ

400 X1L3 = X1(L3)
LX = L1
1 =0
M = MA e
CRXL = CRXOL
sSSP = LFALSE.

420 CALL GETIX
MX = MD

IF(DOWNB) MX=MU

IF(MX.EQ.0) GU TO 430

CALL STANO(MX,LX,DUM)
IF(X1(LX).NE.X1L3) GO TUu 430

[ = J+1

DELS(I)= ABS(S1(MX)-S1(M))
C CALC LARGEST, NEXT LARGEST DISTANCES BETWEEN ORTHOGONALS, SGMX,S
C FOR DETERMINING NUMBER OF EXTRA SL-$S :

IF(MAJCTR.GE.L) GO TU 425
IF(DELS(TI)LT.SGMX) GO TO 423
SGMX2 = SGMX

SGMX = DELS(I) :3/?7
GO TO 425 '}



aNal

423

425

1426

4258

4259

4260
4261

4262

4264
4265

1427

4266
430

IF(DELS(I).GE.SGMX2) SGMX2=DELS(])
MINIMUM DISTANCE BEVTWEEN ORTHOGONALS
SGIMIN= AMIN1(SGIMINJDELS(I))

AVERAGE OISTANCE BETWEEN ORTHOGONALS
SGLAVG= SGLlAVG+DELS(I)
NAVG = NAVG+l
DELVM{T)=ABS(VM(MX)-VM(M) }*QVMG 1
RAV(I)= .5¢(R(MX)+R(M))
ZAVUI )= S*(Z2(MX)+Z(M))
MJ2(l)= M
CHECK FOR SUPERSONIC FLOW
IF(B(M) ,LT.0. «OR. B(MX) LT.0.) SSP=,TRUE.
COMPUTE ORIENTATION OF SONIC LINE
IF(PRTDB) WRITE(6,1426) M,MX,B(M),B(MX)
FORMAT(24H REFINE-M4MX 4B (M) 48(MX)-21642F10,3)
IF(M.EQ.MA) GO TO 430

BM = B(M)

BMM1 = BI(M-])

IF(M.NE.(MA+]l) .,OR. BI(MX~-1)*BMM1.GE.O0.) GO TO 4258
F = Q. .

BMM1 = B(MX-1)

GO TO 4260

IF(M.NE.MB ,0OR, B{MX)*BM,GE.O.) GO TO 4259
F = 1l.

BM = B(MX)

IF(BM*BMM]1.G6T.0.) GO TO 430

F = BMM1/(B8MMi-BM)

FX = 0.

IF(B(MX)*BM.GE.O.) GO TO 4262

FX = FX+1l.

IF(MX.GE.MUB(L3)) GO TO 4265

MX = MX+}

GO TO 4261

IF{B(MX-1)*BMM]1,GE.O.) GO TO 4264

FX = FX-1.

IF{(MX=-1).LE.MLB(L3)) GO TO 4265

MX = MX-1

GO TO 4262

FX = B(MX-1)/(B(MX~-1)=-B{MX)) + FX
FX = FX~F

IF(PRTDB) WRITE(6,1427) MX,F,FX
FORMAT(9H MX FoFX=-1642F10.3)
IF(DOWNB) FX==FX
FX = SLOPE OF SONIC LINE IN TERMS OF GRID INTERVALS

CHECK FOR EXPANSION OR COMPRESSION
IF(BM#FX.LT.0.) GO TO 4266

EXPANS ION

CRXL = AMINLUCRXL4CRXE) e
FX = ABSIFX)#SLS »)
IF(FX.GE..75) DELS(I)=AMAXL(DELS(I),(S2(M)-S2(M-11)1/SG21)
DELVM(1)=AMAX1(DELVM(T),10.%(FX-1.))

COMPRESS ION
CRXL = AMIN1(CRXL,CRXC)
M = Mel
IF({M.LE.MB) GO TU 420
IF(CRXSS.LE.CRXL .AND. SSP) CRXL=CRXSS
NI o= I
CALL LFITL(GR,SGRoNGR, RAV,SGY,NI)



CALL LFITIIGZ2SGZ NGy ZAVySGXeNT)

HALVE = JFALSE.,

DO 43y 1=1,NI

RS = DELSCI)/ZAMAXLIESOXT) oSGY(T))
CRUTI) = RS + DELVM(I)®RS%%,2

43¢ TF(ORETDY.GTo1e) HALVE=.TRUE,
[FC.NOTL,PRTODB)Y GU TO 435
CALL TABPRI({3HMJZ2,MJ2,N1,10)
CALL TAHBPRT(3HRAV,RAV,NI,10)
CALL TABPRTU(3HZAV,2AV,NI1,10)
CALL TABPRT(3HSGXySGXyNI1,10)
CALL TABPRT(3HSGY,SGY,NI,10)
CALL TABPRT(4HDELS.DELSyNI,10)
CALL TABPRT(SHDELVM,DELVM,N],10)
CALL TABPRT(2HCR,CR,NI1,1)

43%  COUNTINUE

C PREVENT 700 RAPID CHANGE IN OL SPACING
IF{HALVE) GO TO 440
X1D12 = 5% (X1{L2)=-Xx1(L1))
IF(PRIM(L1)) GO TO 436
JIFO(X1(LL)=-X1(LIM)}).LT.X1D12) HALVE=.TRUE.
GO TO 437
436 L1IM =Ll
437 IF(PRIM(LZ2)) GO TOU 438
L2P = L2+LNEXT(L2)
IFOIXIIL2P)=X1({L2)).LT.X1D12) HALVE=.TRUE.
GO TO 439
438 L2P = L2
439 [F(.NOT.HALVE) GO TO 550
IFCTYPELBILL) CEQ.FIELD ,OR, TYPELBILIM)LEQ.FIELD .OR.
* TYPELB(L2).EQ.FIELD .OR. TYPELB(L2P).EQ.FIELD) GO TO 4391
CR{1) = 1.
GO TG 440
4391 CR(NI)=1.

C %% ADD A NEW ORTHOGONAL LINE BETWEEN L1 AND L2, FIRST CHECK MEMORY
440 XINEW = S5%(X1{L1)+X1(L2))
EXTND1= .TRUE.
EXTND2= TRUE.
IF(TYPELB(L).EQ.FIELD) EXTND1=«FALSE.
IF(TYPEUB(L).EQ.FIELD) EXTNDZ2=.FALSE.
IRET = 0
IFL(LESTA+20).LE.MAXLE) GO TO 800
WRITE (6,1440) XINEW
1440 FORMAT(LIXT2H#*x STATION TABLE STORAGE LIMIT DOES NOT ALLOW A NEW
*ORTHUGONAL AT XI1=F7.341H./6X61HGRID REFINEMENT BY INSERTING ORTHO
#GONALS IS BEING TERMINATED.)
GO TO 99
450 IF(NL.EQ.1) GO TU 455
WRITEF (6+41450) NL+XINEW
1450 FURMAT(/3Xs12,1X1THOL-S REQUESTED ATFB8.3,)
I8(1) = IB(NL)
NL = 1

C** ADJUST FIELD ARRAYS FOR THE NtW OL
455 NPTS = IB(1)-1A(1)+1
GREFIN= .TRUE. éS“;L/f

>
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460

470

490

495

IF(PRTDB) WRITE(6,NL3)

CALL ADDFPT(MA2,NPTS4999999)

CORRECT THE POINTERS IN THE JMS-TABLE

MNEW = MA2
MA = MNEW
I = [A(1)

IF{DOWNB) GO TO 470

(UPSTREAM BASE STATION)
UPSTREM POINT

M = MJ2(1)
CALL GETIX
MDSAV = MD

MD = MNEW
CALL SAVIX

NEW POINT

MU = M

M = MNEW
MD = MDSAV
ISTAG = 0

CALL SAVIX
DOWNSTREAM POINT
M = MD
CALL GETIX

MU = MNEW
CALL SAVIX

GO TO 490

(DOWNSTREAM BASE STATION)
DOWNSTREAM POINT

M = MJ2(T)+NPTS
CALL GETVIX

MUSAV = MU

MU = MNEW

CALL SAVIX

NEW POINT

MD = M

M = MNEW

MU = MUSAV

ISTAG = O

CALL SAVIX

UPSTREAM POINT

M = MU

CALL GETIX

MD = MNEW

CALL SAVIX

I = I+1

MNEW = MNEW+1
IF(IB(1)-1) 495,460+460
MB = MNEW-1

IF(PRTDB) CALL JMSPRT

C** MODIFY STATION-TABLE

500
C

CALL INSTA(L2,L4L3,00WNB,

INCREMENT TO THE NEXY ORTHOGONAL INTERVAL

MA,MB)



5450

C
949

LIM = L1
L1 = L2
GO T 305

AVERAGE DIST BET ORTHUGS
SGLAVG= SGLAVG/FLOATI(NAVG)
SGIRELF= S5*(SGIMIN¢SGLAVG)

C#xx EXAMINE GRID INCREMENT ABUVE STREAMLINE J2, (J2=1,NJ)

100

110

114

J2 =1
IFIPREFN2.EQ.0.) GO TO 100
11TAlB = LD

CALL TABPRT(6HS60STA,X1,LESTA,S5)
JEZNEXT= J2+1
TF(W{J2+41).FQ.0.) GO TO 200
NEXTRA= NO OF EXTRA SL-S NEAR THE BRODY FOR CHN=EXT, INT
NEXTRA= ©
DATA EXT/3HEXT/, HINT/3HINT/

[FIMAJCTR,GT.0 .OR, (SLCHN(J2)NELEXT AND. SLCHN(J2).NE.HINT))

1 GO TO 104
M MBEGIN(J2)
CSOL SGMX2/72.
RROL (R{M+1)~-R(M))/DSOL

IFLAXIA) RROL=(R{M+1)%R(M+]1)-R(M)*R(M))/(DSOL*(R(M)+DSOL))

RR = 0.
IF{tR(M).LE..1) GO TO 101}
THE FIRST SL IS TO BE PLACED ABOUT ONE BODY RADIUS AWAY
RRATIO= R{M+1)/R(M)
RR = RRATIO-1. A
IF{AXTIA) RR={RRATIO*RRATIO-1.)/3,
RR = AMAX1(RR,RROL)
NEXTRA= MAXO(]1,MINOUINT(ALOG(RR)/ALOG(2,))~1+8))
NEXTRA= MAXO(1l,INT(ALOG(RR)/ALOG(2.)))
M = MBEGIN(J2)
= THE FIRST POINT ON THt STREAMLINE
EXTNDl= .TRUE.
EXTND2= .TRUE.
L =0
WMIN = 1.E6
1 = 1
CALL GETIX
MNEXT = MD
CALL STANO{(M,L,UPPER)
BYPASS UPPER BOUNDARY OF PARTIAL.OL
IF(UPPER) GO TO 120
CHECK L.Es REFINEMENT CRITERIA
IF(ISTAG.NE.1) GO TO 114

S2A = S2t{MU+1)-~-S2(MU)
D2 = Z(M+]1)-2(MU+])
DR = R{M+]1)~R(MU+]1)
S1A = SQRT{(DZ*DZ+DR*DR)
Dz = Z(MD+1)-Z(M+]1)
DR = R{MD+1)-R(M+])
S1A2 = SQRT(DZ*0DZ+DR*DR)

IF((S2ALYRLEI*SLIA OR. S2A.LT.RLE3I*S1A2) .AND. MAJCTR.GE.1)

1 GO Ty 200
LSTACLI)=L 29Lk

MJ2(1)= M



DELS(1)=S2(M+1)-S2(M)
c (NOTE-S2 IS NOT UPDATED IF THIS IS FOR AN EXTRA SL).
DELVM(I)=ABS{VM(M+1)-VM(M))*QVMG2
ZAVII)= .5%(7Z(M+l)+2(M))
RAV(I)= S5%(R(M+1)+R(M))
M = M+]
CALL GETIX
IF(I.EQ.l +AND. MU.NE.O) EXTNDl=,FALSE,
IFI{MNEXT,EQ.0 .AND, MD,NE,.O) EXTND2=.FALSE.
c CHECK L.E. REFINEMENT CRITERIA
IF(1STAG.NE.1) GO TO 117

528 = S2{MU)-S2(MyU-1)
D2z = Z2{MU=-1)}=2(M-1)
DR = R(MU-1)~-R(M=-1)
Sls = SQRT(DZ*DZ+DR*DR)
DZ = 2(MD-1)-72(M-1)
DR = R(MD-1)=-R({M-1)
S182 = SQRT(DZ*DZ+DR*DR)
IF((S28.,LT ,RLE3*S)1B ,OR. S2B.LT. RLEB*SIBZ’ «AND. MAJCTR.GE.1l)
1 GO TO 200
117 IF(WEJ) .GE.WMIN) GO T0 119
WMIN = W(J)
X2MIN = X2(J)
119 1 = 4}
120 M = MNEXT
IFIM._NE.O) GO TO 110
NI = [-1

CALL LFIT1(GRySGRyNGRy RAV,SGYsNI)
CALL LFIT1(GZySGZyNGZy ZAV,SGXyNI)

c "CR(I1)=1 IS THE RADIUS OF PERMISSIBLE GRID SIZE
HALVE = .FALSE.
DO 132 I=1,NI
RS = ABS(DELS(l))/(AMAXI(SGX(l)oSGY(I))‘SGZID
CR(I) = RS + DELVM(I)*RS*%,2
IF(CR{I).GT.le) HALVE=.TRUE.

132 CONTINUE

C*** |F HALVE=T ADD NEW SL FOR STATIONS FOR WHICH CR.GT.5
PRTDB = .FALSE. |
IF(PREFIN.EQ.l. .OR, (PREFIN.GT.X2(J2).AND.X2(J2)<GE.PDUM(8)))
1 PRTDB=.TRUE.
IF(.NOT.PRTDB) GO TO 141
CALL TABPRT(2HCR,CRyNI,10,0)
CALL TABPRT(3HMJ2,MJ2+NI+10,0)
CALL TABPRT(4HLSTA,LSTA,NI,10,0)
141 CONTINUE
1F(.NOT.HALVE) GO TO 200

IRET = -1

CRXL = CRXSL N

GO TO 800 -
145 WNEW = S5%(W(J2)+WMIN) , ﬁ)f)

XI2 = .5%(X2(J2)+X2MIN) :}

IF(PRTDB) CALL TABPRT(4HWNEW,WNEW¢lsl)

c BEGIN LOOP FOR INSERTING THE (PARTIAL) STREAMLINE, LI=1,NL
LI =1
NPTADD= O
150 I1 = TA(LI)



12 = IR(LL)
IF{I1.EQ.O) GO TO 195

C DETERMINE g1, INDEX OF Ntw SL
J = Je
160 TH(W(J).GTLWNEW) GO TO 170
J = Jel
IF(J.GT(NJ) CALL ERRQORI
GO T4 160
170 J1 = J
C ADJUST FIELD ARRAYS AND SL TABLES
NEWSL = ,TRUE.
I =11
MUl =0

IF(NJ.LT.MAXNJ) GO TO 180
WRITE (641175) XI2

RETURN

180 L = LSTALI)
M1 = MJ2(I1)4+NPTADD+1
MD1 =0

CALL ADPTSL(M1,MU1,MD1l,J1,NEWSL)
NPTADD= NPTADD+1

M = M1+1
CALL GETIX
JP = J
M = M1-1
CALL GETIX
JM = J
M = M1
J = Jl
WtJ) = WNEW
X2(J) = XI2
F = (W(JP)=WNEW)/(WIJIP)=-WI(JIM))
ONEMF = 1.-F :
M = M]
B(M) = B{M=-1)%F + B{(M+]l)*0ONEMF
R(M) = R(M-1)%F + R(M+])*0ONEMF
IF(AXIA) R(M)=SQRT(R(M-1)*R{M~1)*F + R(M+]1)*R(M+]1)*0ONEMF)
S1(M) = S1(M=-1)*F + S1(M+]1)*0ONEMF
VMIM) = VM(M-1)%F + VM(M+])*0ONEMF
(M) = Z(M=1)%F + Z(M+]1)*0ONEMF
(o SET ISTAG=3 FOR PTS ADJACENT TO L.E. AND BOUNDARY CORNER PTS,
IF(.NOT.PRIMIL)) GO 1O 185
M = Ml-1]
CALL GETIX
ISTAGM= [STAG
M = Ml+1]
CALL GETIX

IF(ISTAGM.EQ.1) GO TO 181
IF(ISTAG.NE.1) GO TO 185
C (ISTAGP=1)
ISTAGM= 0
GO TU 182 f)
C (1STAGM=1) 2}'
181 [STAG = O
CALL SAVIX
182 M = M1



CALL GETIX
ISTAG = 3

CALL SAVIX

M = Ml-1l
CALL GETIX
ISTAG = ISTAGM
CALL SAVIX

c UPDATE THE STATION-TABLE POINTERS TO THE FIELD-TABLE .
185 CALL STTOF1(L,1)
GREFIN= ,TRUE.

c INDEX TO NEXT PT ON SL
NEWSL = JFALSE.
190 1 = [+1
MUl = Ml
IF(I2-1) 194,180,180
c INDEX TO NEXT PARTIAL SL
194 JZ2NEXT= J2ZNEXT+l
195 LI = L+l
IF({.NOT.PRTDB) GO TO 197
11TAB = LO

CALL TABPRT({6H195STAX1,LESTA,+5)
CALL JUMSPRT

197 CONTINUE
IF(NL-LI) 200,150.+,150

c LOOP TO PUT IN ADDITIONAL SL-S FOR EXTERNAL CHANNELS
200 IF(NEXTRA.EQ.O0) GO TO 210
NEXTRA= NEXTRA-1
GO TO 104

C INCREMENT THE STREAMLINE COUNTHLR J2
210 J2 = J2NEXT
IF(J2.LT.NJ) GO TO 100
RETURN

Cexx EVALUATION OF NEW LINE POSITIONS

c OUTPUT-

c NL NEW LINES ARE TO BE IN THE REGIONS lA(LI) TO IB(LI’. LI=1leNL
c FOR JA(LI).NE.O.
C

SEARCH FOR CR.GT.l. POINT
800 NL =0
[ =1
805 IF(CR(I).GE.l.) GO TO 810
I = [+1
IF(I.LE.NI) GO TO 805
GO TO 840 : ‘;/]

C FIND 1A,IB SO THAT CR.GE.«375 1S WITHIN 1A,IB . :)
810 NL MINO(NL+1,10) o
ISAVE I
815 1A(NL)= 1
1 -1
IF(1.GE.1 AND.s (I1.GE.(ISAVE-3).0R.CR(I).GE.CRXL)) GO TO 815



1 ISAVE
K20 TBUNL) I
I = Je]
IF(T.GTaNT) GI Ty B4O0
IrCrti)oGt o) 1SAVEST
IF Lot SCTSAVESD) DR, CROTYLGELCRXLY GO TO 820

W on

C RLPEAT THE ABOVE FOR THE NEXT PARTIAL LINE
IF(]I.LT.NI) GO TO 805
C ADD ONLY ONE LINE IF NL.EQ.1O
840 IF(NL.NE.10) GO TO 850
NL =1
IRt1)y = IBL10O)
C ELIMINATE THE SHORT GAPS BETWEEN LINES
850 IF(NLJ.LE.1) GO TO 860
LILAST= L

DO 855 LI=2,NL
IFC(IA(LTI)-IBILI-1)).GT.7) GU TO 854
IBCLI-1)=1B(LT)
Ia(tLiyr= 0
GO TO 855
854 LILAST= LI
855 CONTINUE
NL = LILASTY
860 IF(IA(Ll).LE.2 .AND. EXTNDL1) IA(}1)=1
IF((NI-IB(NL))eLE<2 <AND. EXTND2) IB(NL)=NI

C EXTEND EACH LINE TO A MINIMUM OF FIVE POINTS
NPTS = 0
DO 870 LI=14NL
IF(TA(LI).EQ.O0) GO TO 870
865 IDEF = MAXOU(S-(IBILI)-TA(LI)))/Z2, O)
IA(LI)= MAXO(IA(LI)-IDEF,1)
IB(LI)= MINO(IBI(LI)«IDEF,NI)
NPTS = NPTS + IBILI)-TA(LI)+]
JFINPTS.LT.5 AND. NPTS.LT.NI) GO TO 865
870 CONTINUE
IF(PRTDB) WRITE (6,1880) (TA(LI) L IB(LI) LI=1,4NL)
1880 FORMAT(TH JA,IB=,10(4X,214))
IFL(NM+NPTSY . LE.MAXNM) GO TO #90
WRITE (6,1881) NM,MAXNM
RETURN

c RETURN
B90 IF(IRELT) 145,450,450

1175 FORMATI(/2X36H**%x STREAMLINE LIMIT REACHED. (XI2=F6.3,1H))

1881 FORMAT(/2X69H%*%*% FIELD POINT STORAGE LIMIT PREVENTS FURTHER GRID R
*EFINEMENT. (NM=14,8H, MAXNM=14,1H))

4
25



*DECK REFBLK
BLOCK DATA REFBLK

*REFBLK BLOCK DATA FOR REFINE
COMMON /CREFLE/ RLEL4JRLEZ2,RLE3,HLE
DATA RLE1,RLE2yRLE3/ 465913913/,
END

HLE/2HLE/

-REFBLK~-



*(OECK SLC
SUBROUTINE SLC
*SLLC-~-~ STREAML INE CURVATURE ETC -SLC-

C*%*%xCALCULATE ANGLE, CURVATURE AND ARC LENGTH ALONG STREAMLINES
INPUT-

3]
IyR

SUBSONIC SUPERSUNIC INDICATOR, NEGATIVE FOR SUPERSONIC VEL
STREAMLINE COORDINATES

aNaNal

OUTPUT -
PHIL
CURYV
S1

ANGLE IN RADIANS
CURVATURE
ARC LENGTH

aNelaNe

Honoon

COMMON /CBEAMZ2/ DRyDZ,YPA,YPB+F Gy DXosYQDXyZMysRM¢ ANGMyCURVM,S1M,
1 RZONLY, ANGCHD,SINTVL, YPASQ,YPAB,YPBSQ
LOGICAL RZONLY
COMMON /CSS / SSFML ,SSLF,SStANG,SSDF,SSFEND,SSFND1
13 »SSOLE,A4FACTyBRLXyCURRLX
INTEGER SSFML
LOGICAL SSEF, SSOF, SSOLE
SSFML = SUPERSONIC CURVATURE FORMULA NUMBER
SSEF SUPERSONIC ENTERING FLOWy, T OR F
SSEANG= ENTERING FLOW ANGLE (DEGREES) FOR SSEF=T
SSOF SUPERSONIC DISCHARGE FLOW, T OR F
SSFEND= SUPERSONIC BEAM DOWNSTREAM END CONDITION, =0,1 FOR PARABOL
SSFNDL1= SUPERSONIC BEAM UPSTREAM END CONDITION, =0,1, FOR PARABOLA
SSOLE SS FLOW BELOW AND AFT OF LE PT, T OR F
A4FACT= CENTRAL POINT INFLUENCE COEFFICIENT FACTOR
BRL X B-RELAXATION FACTOR
CURRLX= CURVATURE RELAXATION FACTOR
INDEX- M=MO,NM
COMMON /C2Z
COMMON /CR
COMMON /CS2
COMMON /CS1
COMMON /CPHI1
COMMON /CM
COMMON /CCURV CURV(300)
COMMON /CB B81300)
COMMON /CIDEX / My JoyMUMD,ISTAG
COMMON /IXORIG/ LHOsLHEs LBDOsLBDEs LTOsLTEs LWOsLWE, LFO.LFE,
* LOJLESTA, LDuM(8B),
* MOsNM, NJNFCOLSy MAXNJ¢MAXOL ¢ MAXNM,MAXLE,
* LEO,LEE, LRO,LRE,LRD
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)
EQUIVALENCE (LOUM(1),LSO)y (LDUM(2),LSE)
COMMON /SLTAB / wW(128),X2(128)9¢SLCHN(128)
INTEGER SLCHN
STATION TABLE
INDEX- L=LO,LESTA
SCHOKE= STATION CHOKE INDICATOR (ADJWF,BRHS,WRIOUT)
MCL = SHARP CORNER INDICATOR (BLDTBS)
MCL FIELD INDEX OF CONTRUL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ X1UL1) LNEXT(1)eMLBI(Ll) MUBIL)}¢PRIMI(L1),

200

wonu

"

OO0 0O

20300)
R(300)
$2(300)
S10300)
PHI1(300)
JMS(300)

NN N NN NN,

alaNeNgNel



(aXaXaNaNe]

1 TYPELB(1) NAMELB(1),ILB(1) FLB(1),SLLB(L),
1 TYPEUB (1) NAMEUBI(L1),IUB(1),FUB(L),S1UBI(1),
3 VMB(1),0WOV(L1l)y X2CL(L),VCL(1)MCL(48B])
LOGICAL PRIM
INTEGER TYPELB,TYPEUB
DIMENS ION SCHOKE(1)
EQUIVALENCE ( SCHOKE » DWOV )
DIMENS ION BOT(1),LBNEXT(L1)oLBZL(1)eCHNAME(L)UP(1),
1 LEDEX(1)42BT(1),RBT(1),ANGBT(42)
INTEGER 8DT,CHNAME ,BDNAME
LOGICAL up
DIMENSION BONAME(1),LBA(1l),LBB{(L)

EQUIVALENCE - ({BDNAME,Z8T)y (LBA,RBT), (LBB,ANGBT)

EQUIVALENCE (X14BDT)s (LNEXToLBNEXT)y (MLB,LBZl)s (MUB,CHNAME)
EQUIVALENCE (PRIM,UP)y (TYPELBoLEDEX)y (NAMELB,ZBT)
EQUIVALENCE (ILB4RBT)y (FLB,ANGBT)

COMMON /CBEAM / DBEAM(3) o IORDER

COMMON /BENDIN/ NBCIN(2),ACF(2)

COMMON /CBEND / NBCB(2),ANGE(2) ,CURVE(2).FB(2)

COMMON /CBITS / BITS,.BLANK

COMMON /CBDYPT/ ANGD,CURVD

COMMON /CFB / LyMA,MB,J2,1A,IB,I]

COMMON /CINNER/ INRCTR

COMMON /CMAXIT/ MAXIToMAJCTRyGREFIN,EDUM

COMMON /CpP1 / P1,TWOP] P1Q2,P]1Q4,TODEG,TORAD

COMMON /CPRINT/ PDUMX(6),PDUM{20)

COMMON /CPTMOV/ VELPOT,ICOB,NODENS,FBASTG

COMMON /CQIREM/ YTOL,YO,DYDX,CTRMAX

COMMON /CSLC 7/ BRANCH(4)

COMMON /CTABPR/ 11TAB :

COMMON /ERASE /7 A(3),BA(1),BB(1),DA(1),ACHD(1),CHD(793)
COMMON /ERASE2/ RBI(128),ZB(128) sANG(128),CURVB(128),S1B(128),
1 BI(128)yJ2DONE(128),MSV(128),CURSS(6),QV(B)
LOGICAL ALLJ29ANYJ2,J2PREV,PARSLA,UPPER

DATA LE/2HLE/

FIRST PASS ACROSS STREAMLINES, SKIP THOSE SL-S WHICH TERMINATE WITH
IN THE FIELD IF J2PREV=T. AT END OF PASS ALLJ2=T IF ALL STREAMLI
HAVE BEEN FITTED AND ANYJ2=T [F ONE OR MORE SL-S HAVE BEEN FIVTED.
J2PREV=F |F ON THE PREVIOUS PASS NO SL-S WERE FITTED BECAUSE END
CONDITION INTERPOLATION REQUIREMENTS COULD NOT BE SATISFIED.

ANYJ2 = .TRUE.
IF(PDUM(1).6T.0.) WRITE(6,1159)
CALL SETM(1,0, J2DONEsNJ)

RZONLY= .FALSE. | : CL&S\

BEGIN LOOP THROUGH FIRST TO LAST STREAMLINE, J2=1,NJ
CALL MBEGIN TO OBTAIN FIELD INDEX OF FIRST PT ON SL
100 J2PREV= ANYJ2
ANYJ2 = .FALSE.
ALLJ2 = .TRUE.
J2 =1
101 IF(J200NE(J2).EQ.1) GO TO 187



[aEaNal

M = MEBEGIN(J2)
TEEPDUMEL).GT0.) WRITE (6He1160) J2

CHECK FOR ORTHOGONAL TERMINATING ON BOW SHOCK (DUMMY STREAMLINE
CALL GETIX
THU MULEQ.O JAND. MDLEQ.O ) 4,0 TO 180
BUILD ZB,RB,ANG ARRAYS FUR THE STREAMLINE SEGMENT
ISTAG=3 1S A BOUNDARY OF A PARTIAL ORTHOGONALs SUCH POINTS
ARE TU BE BYPASSED AND THEN FILLED IN BY INTERPOLATION
115 1 =1
Si8(ll}= 0,
120 IA = ]
MA = M
121 CALL OGETIX
IFUISTAG.EQ.3) GU TO 128
RBII) = R(M)
I8(1) = 2(M)
ANG(I )= PHIL(M])
BI(I) = B(M)
MSVII )= M
IFUISTAG.EQ.]l .0OR. 1STAG.FQ.2) GO TO 130
124 IF(MD) 126,130,126
126 1 = T+1
I8 = 1]
128 M = MD
MB = M
GO T0 121
SET END CONDITIONS
130 NBCB(1)=0
NBCB(2)=0
FB(l) = O,
FB(2) = 0.
L =0
MDSV = MD
ISTAGB= ISTAG
PARSLA= PARTIAL STREAMLINE AT END A, T OR F
PARSLA= .FALSE.
IEND =1
MX = MA
IF(IA.EQ.Y) GO TO 2140
2135 IEND = 2
MX = MB
IF(MOSV.NE.O) GO TO 135
USE AVG CURVATURE B.C. FOR PARTIAL SL-S

2140 CALL STANO(MX,L,UPPER)
IF(MX.EQ.MLB(L) .OR. UPPER .URe
1 LebCalO OR. (L+4LNEXT(L)).GE.LESTA) GO TO 2180
M = MLBI(L)
CALL GETIX :
IFIMU.EQ.,0 .OR. MD.EQ.0) GO TO 2180
PARTIAL SL, SEARCH FOR NON-TERMINATING ADJACENT SL

SUM = Q.
CURVX = O,
M = MX Q:)j)”/
MCHNG = -1 :?’
2150 M = M+MCHNG

)
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C

(@) eNaNel

2155

2157

2160

2180

CALL GETIX
IF(MU.EQ.O0 ,OR, MD.EQ.O0) GO TO 2150
IF(J2DONE(J) .EQ.O0 .AND. J2PREV) GO TO 186
IF{INRCTR.NE.O) GO TO 2155
IF(J2D00NE(J) .EQ.0) GO TO 2150
IF(M.LT.MLB(L) «OR. M.GT.MUBI(L)) GO TO 2157
SUM = SUMe¢]l.,
CURVX = CURVX+<5*%*CURV(M)
IF(MCHNG.EQ.1) GO TO 2160
M = MX
MCHNG = 1
GO TO 2150
CURVX = CURVX/SUM
NBCB(IEND)=2
CURVELIEND)=CURVX
IF(IEND.EQ.1) PARSLA=,TRUE.
GO TO 2190
NBCB( IENDI=NBCIN( IEND)
ANGE( IEND)=ACF(IEND)
CURVE(TEND)=ACF(1END)
FB(IEND)=ACF( 1END)

2190 IF(IEND.EQ.1) GO TO 2135

135

1352

1353
136

DEFINE ANG(1) TO OBTAIN CORRECT ANGLE BRANCH

IF(IA.NE.1) GO TO 136
ANG(1)= BRANCH
IF(BRANCH.NE.999.) GO TO 136
L =0

M = MSV(1)
CALL STANO(M,L,UPPER)
IF(M.NE.MLB(L)) GO VO 1352
FIRST STREAMLINE
LB LBF (NAMELB (L))
LB LB+LBZ1(LB)
ANG(1)= ANGBT(LB)
GO T0 136
NOT FIRST STREAMLINE
M = M-1
IF(M.LT.MLB(L)) CALL ERROR1
CALL GETIX
1F(J2DONE(J).EQ.0) GO TO 1352
ANG(1)= PHIL(M)
IF(PDUM(19).EQ.ls) WRITE (6,1353)JyM,ANG(1)
FORMAT (8H JyMyANG,216+F10.6)
IF(ISTAGB.NE.1) GO TO 155

THE STREAMLINE IS TERMINATED BY A STAGNATION POINT.
PROCEED TO EXTRAPOLATE FOR ITS POSITION IF STAG=]
AND BOUNDARY TYPE=LE,

FIND THE STAGNATION POINT STATION
L =0
CALL STANO(MB,L,UPPER)

CHECK FOR LEADING EDGE POINT
CURVD = 0.
IF(UPPER) GO TO 138
"IF{TYPELB(L).NE.LE) GO TO 155



C
c

GO TH 140
13 TFOTYPEUB(L)NELLE) GO T 15%%

BEGIN ITERATION FUR STAGNATION POSITION
140 Qvil) = 0.

SMOVE = 0.

M = MB

145 IF(UPPER) GO TO 147

NAMES = NAMELBIL)
IBS = ILB(L)
FS = FLBI{L)
S1S = SILB(L)
GO T las

147 NAMES = NAMEUB(L)
I8S = IuB(L)
FS = FUB(L)
S1S = S1UB(L)

148 CALL BOYPTM(INAMES+IBS+ZB(1)4RB(I)4FS4SLS,SMOVEGETASK)
IF(GETASK.NE.O.) CALL ERROR}
Z(M) = 28(1)
R(M) = RB(])
CALL BFACS(2ZB,RB,ANG,CURVHBysS1By I[A,IB)
(LOGIC FOR LEADING STAGNATION POINT ONLY)
ERRANG= ANG{1)-(ANGD-PIQ2)

IF(PDUMI1),LE.O.) GO TO 150
WRITE (641149) QVI(1),SMOVE,ERRANG,ZB(1),RB(I) ¢ANGD,yCURVD

1149 FORMAT(14H STAG PT - QV=F5.0,2Xy6HSMOVE=F10.5,2X, THERRANG=F10.642X

*9y3HID=F10.5¢2X+3HRD=F10e592Xy SHANGD=F10.3,2Xs6HCURVD=F10.6)
GO TO 1501

150 IF{CURVD.GE.O.) GO TO 1501
WRITE (6,1150) ZB(1),RB(I),ANGD,CURVD

1150 FORMAT(/35H *%& NEGATIVE L.E. CURVATURE- Z=F1l0+593X¢2HR=F10.5+3

#X 9 4HANG=F10.3,3X,5HCURV=F12,6)

1501 IF(QV(1).NE.O.) GO TO 151

YO = 0.

YTOL = 1.E-5

DYDX = ABSICURVD) + l./7(S1B(1)-S18(1-1))
xJp = ~ABS{ERRANG)/DYDX

oYDX = 0.

151 CALL CIREM(SMOVEsERRANGy XJP,CQV)
IF(QVI1).NE.O.) GO TO 145
IF(UPPER) GO TD 152
ILs(L)= IBS
FLB(L )= FS
SILB(L)=S1S
GO VO 156

152 tuBliL)= IRS
FuUBlL)= FS
S1uB(L})=S1S
GO TO 156

USE (SUBSUNIC) BEAM FORMULA TO CALC ANGyCURVATURE,S1
SET IORDER=1 TO CHECK FOR POINT ORDERING

155 NORDER= 1 Cr/
1552 IORDER= 1 7,(&



ANG(1)= 0.

CALL BFACS(ZB,yRByANG,CURVB,S1B,y, 1A,IB)
IF( IORDER.EQ.O0) GO TO 1556

I = JORDER-1

WRITE(6,1155) ZB(I1)4RB(I)ZB(I+1)oRB(I®]1),4J2,1,I0RDER
IF(NORDER.GE.5) CALL ERROR1

SAV = 728(1)

ZBll) = ZB(1+1)

ZB(1+1)=SAV

SAV = RB(I)

RB(II) = RB(]1+1)

RBUI+1)=SAvV

NORDER= NORDER+1

GO TO 1552

1556 1F(SSFML.EQ.(~1))CALL BF31(ZB,RB,ANG,CURVB,1A,18)
156 IF(SSEF .AND. -NOT.PARSLA) ANG(1)=SSEANG*TORAD

C RELOCATE ANSWERS INTO FIELD STORAGE
160 M = MA
1 = lA-1
L =0
161 CALL GETIX
IF(ISTAG.EQ.3) GO TO 166
1 = ]+l
c SUPERSONIC POINT CURVATURE
IF(B{M).GE.O. .OR. 1.EQ.1) GO TO 163
Ix =1
11SS = I-1-JABS(SSFML)
NBCB(1)=0
NBCB(2)=0
FB(1) = SSFNDI1
FB(2) = SSFEND
IF(I1SS.GT.IX) GO TO 1622
I11SS = 1IX
NBCB(1)=2
CURVE(1)=0.
1622 NISS = [-115S5¢1
IF(NISS.EQ.5) GO TO 1624
CALL BFAC(ZB(IL1SS)+RB(I1SS)+ANG(IL1SS) sCURSSyNISS)
GO TO 1626
1624 CALL SSSPTC(ZB(IL1SS)yRBIILSS)4CURSSINISS))
1626 PHIL(M)=ANG(1)
CURV(M)=CURSSINISS)
GO TO 164
163 PHIL(M)=ANG(])
CURVI{M)=CURVBI(I)
IF(I.NE.IA .OR, 1.EQ.1l) GO TO 164 ///
PHIL(M)=,.5%(ANG(1)+ANGSAV)
CURV(M)=,5%(CURVB(1)+CURSAYV)
IF(ISTAG.NE.]l .OR. CURVD.LE.U.) GO TO 164
CURV(M)=CURVD :
c FBASTG= FRACTION OF BOUNDARY ANGLE AT STAGNATION POINT,CASC OPTION
IF{FBASTG.EQ.O0.) GO TO 1632
CALL STANO(M,L,UPPER)
IF(UPPER) ANGD=ANGD-PI
1632 PHIL(M)=,5%(ANGSAV+(]1,~FBASTG)*ANG(I )+FBASTG*ANGD)

IFCISTAG.EQ.1l +AND. CURVD.GT,0s) CURV(M})=CURVD



c

C

C

164 S1(M) = S1B(01)

Gn T 168
INTLRPOLATE CURVATURE AND LUCATION FOR [ISTAG=3 POINTS

166 DR = RRUI+1)-RB(])

Dz = IB(I1+1)-28B(1)

CHD = SOQRT(DR*DR+DZ2*DZ)

€S = 0DZ/CHD

SN = DR/CHD

ACHD = ATAN3(DR,DZ,ANG(1))

F = (CS*(Z(M)-ZB(I))+SNE(R(M)-RB(1)))/CHD

IFIF.GTels OR, Fo.LT.0.) CALL ERROR1

G = l.-F

YPA = TANCANG([)-ACHD)

Yey = TANCANG(I+41)=-ACHD)

CALL #Fl]

RM = RB(I)+4RM

M = IBl{1)4ZM

GUARD AGAINST UNREASONABLE INTERPOLATION

FIRST CHECK FOR EXISTENCE OF (M-1) AND (M+1)

THEN LIMIT THE POINT RELOCATION TO 25PC OF DIST. TO THESE NEIGHBDR

F = 1 - ’

CALL STANO(M,L,+UPPER)

IF(M,LE.MLB(L) .OR, UPPER) GO TO 167

DM = (R(M)-RM)*%2 ¢+ (Z(M)-IM)%%x2

D1 = (RIM)=R(M=1))2%2 ¢ (Z{(M)-2(M=-1))%%2

o2 , = (RIM)=R(M+1))%%x2 + (Z(M)-2(M+]))*%x2

IF(DM.LT..01%D1) GO TO 167

F = AMIN1(ley.25%*SQRT(AMIN]L1(D]1,D2)/7DM)}))
167 R(M) = FERM+(1l.-F)%R(M)

(M) = FRIM+(1.,-F}*Z(M)

PHI1(M)=ACHOD+ANGM

CURVI{M)=CURVM

SI(M) = S1IB(I)+SIM
168 IF(1.GE.IB) GO TO 170

168 IF(PNDUMIL1).LE.O.) GO TO 1690

IF(PDUMI(L1).EQ.

l1.) GO TO 1680

IF(PODUM(1).EQ.2..AND. BI(I).LT.0.) GO TO 1680
IF(PDUM(1).EQ.4. .AND. ISTAG.NE.O) GO TO 1680

XJ2 = J2

IF(PDUM(1).GE.5. .AND. XJ2.GE.PDUMI(B8) .AND. PDUM(1).GE.XJ2)

1 GC 10 1680

GO TO 1690
1680 WRITE(641161)
1159 FORMAT(1H1)
1160 FORMAT (12H

ToMyISTAGyZ (M) 4R(M)yPHIL(M),CURV(M),CURVBI(I),B(])

I M ISTAG,5Xe1HZs9X s 1HR 44X o4HPHI1y&X4HCURV 43X,

1 SHCURVBs9Xe1HB45H J=,13)

1161 FORMAT (1X,13,

14y12,2F10.54F8.492F8.5,F10.3)

1690 It (1.GELIR) GO TO 170

M = MD
GO T 161

INDEX TO NEXT STREAMLINE SEGMENT
170 IF(MD) 172,180,172

172 1A I8

MA M

{ In
ANGSAV= ANGI(1)

CURSAV= CURVH{

1) EQ.QQQb



c (TRANSFER TO 126 RATHER THAN 120 SINCE 1ST POINT, I=IA=[B8, IS SAVE
GO TO 126

C STREAMLINE J2 HAS BEEN CURVE-FITTED, INDEX J2 TO NEXT SL.
180 J200NE(J2)=1 '
ANYJ2 = ,TRUE,
GO 70 187
c END CONDIYION INTERPOLATION NOT POSSIBLE, BYPASS THIS SL
186 ALLJ2 = LFALSE.
187 J2 = J2+1
IF{J2.LE.NJ) GO TO 101

C GO BACK FOR 2ND, 3RD PASS TO INTERPOLATE FOR CURVATURE AT PARTIAL §
IF(.NOT.ALLJY2) GO TO 100

RZONLY= ,TRUE.
RETURN

1155 FORMAT (27H * SLC IS INTERCHANGING PTSeFlle5¢1HeF10.546H AND+
l FLLeSy1lHyFL0.544H J=13,45H 12212)
END



*DECK SPC
SUBRUUTINE SPC
«5pP(--~ SONIC PUINT CURVATURE -SPC-

COMMON /CSS / SSFML ¢SSEFySSEANG . SSDF 4 SSFEND o SSFNDL
1 »SSOLE yA4FACT ,BRLXyCURRLX,TSIC
INTEGER SSFML
LOGICAL SSEF, SSDF, SSOLE
SSHEML SUPERSONIC CURVATURE FORMULA NUMBER
SSEF SUPERSONIC ENTERING FLOW, T OR F
SSEANG= ENTERING FLOW ANGLE (DEGREES) FOR SSEF=T
SSOF SUPERSONIC DISCHARGE FLOW, T OR F
SSFEND= SUPFRSONIC BEAM DOWNSTREAM END CONDITION, =0,1 FOR PARABOL
SSFND1= SUPERSONIC BEAM UPSTREAM END CONDITIONs, =041y FOR PARABOLA
SSDLE = SS FLOW BELOW AND AFY OF LE PT, T OR F
AGFACT= CENTRAL POUINT INFLUENCE COEFFICIENT FACTOR
BRL X B-RELAXATION FACTOR
CURRLX= CURVATURE RELAXATION FACTOR
TS1IC NUMBER OF POINTS TO BE USED FOR TRANSONIC INTERPOLATION
OF CURVATURE
COMMON /IXORIG/ LHO,LHE, LBDO,LBDE, LTOWLTE, LWO,LWE, LFO,LFE,
* LOJLESTA, LDUM(B),
MO,NM, NJJNFCOLSy MAXNJ,MAXOL MAXNM,MAXLE,
® LEO,LEEy LRO,LRE,LRD
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)
COMMON /SLTAB / W(128)4X2(128)sSLCHN(128)
INTEGER . SLCHN
STATION TABLE
INDEX- L=LO,LESTA
SCHUKE= STATION CHOKE INDICATOR (ADJWF,BRHSWRIOUT)
MCL SHARP CORNER INDICATUR (BLDT8S) '
MCL FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ XL1{1),LNEXT(Ll)oMLB(1),MUB(L),PRIMI(L),
1 TYPELB(1) NAMELB(1),ILB(L),FLB(1),S1LB(1),
1 TYPEUB(1),NAMEUB(1),1UB(1l)yFUB(1),S1UBI(L),
3 VMB (1) ,DWDV(L1l)y X2CL(1),VCL(1),MCL(481)
LOGICAL PRIM ‘
INTEGER TYPELB,TYPEUB
DIMENSION SCHOKE(1)
EQUIVALENCE ( SCHOKE , DWOV)
DIMENSIDN SLSWII(])
EQUIVALENCE ~ (SLSwWI,VvCL)
c SLSWI = SONIC LINE/SHOCK WAVE INDICATOR

OO0
*

aNeNalaNe

COMMON /CB / B(300)

COMMON /CCURV /7 CURV(300)
COMMON /CIDEX / M,JyMU;MD,ISTAG
COMMON /CS2 / $2(300)

c RECOMPUTE NEAR SONIC PT CURVATURES BY LINEAR INTERPOLATION

C BEGIN LOOP THROUGH STATIONS
IF(TSIC.EQ.0.) RETURN

L = L0 gég

C CHECK FOR STAGNAT]ION BOUNDARY POINT
30 MA = MLB(L)



c

C

M = MA

CALL GETIX
IF{ISTAG.NE.1) GO TO 40
MA = MA+1 '
40 MB = MUB(L)
M = MB
CALL GEYIX
IF(ISTAG.NE.1) GO TO 50
MB z MB-1
LOCATE SONIC POINT
50 IF(SLSWI(L).EQ.O0.) GO YO 140
M = MA+]
60 IFL(BIM)*B(M=-1)).GE.O.) GO YO 65
CALL GETIX
IF(W(J).NE.O.) GO TO 70
65 M = M+l
IFIM,GT .MB) GO TO 140
GO 10 60
F = FRACTIONAL DISTANCE TO SONIC LINE ABOVE PT (M-1)
70 F = BI{M-1)/(B(M-1)-B(M)})
CALCULATION - INTERPOLATION JUNCTURE POINTS
DF X = AMINL(TSICoAMINL(FLOAT(M=-1-MA)+F,FLOAT(MB-M+]1)~-F))
FX1 = F-0FX
FXx2 = F+DFX
MX 1 =M
MX 2 =M :
80 IF(FX1.GE.O0. .OR. (MX1-1).LE.MA) GO TO 90
MX1 = MX1l-1
FX1 = FX1l+¢l.
GO TO0 80
90 IF(FX2.LE.le .OR. MX2.GE.MB) GO TO 100
MX 2 = MX2+1
sz = sz-l.
GO 10 90
100 Sx1 = S2(MX1=-1)+FX1l*(S2(MX1)-S2(MX1~-1))
SX2 = S2(MX2-1)+FX2*(S2(MX2)~-S2(MX2~-1))
CALCULATE LINEAR VARIATION OF CURVATURE BET JUNCTURE PTS
cx1l = CURVIMXLI-1)¢FX1*{CURVIMX1)-CURVIMX1~-1))
Cx2 = CURV{”XZ-I)0FX2*(CURV(MXZ)-CURV(MXZ-I))
MX = MX1
120 IF{MX.GE.MX2) GO TO 65
CURVIMX)=(CX1*(SX2-S2(MX) )+CX2* (S2(MX)~SX1))/(SX2~-SX1)
MX = MX+l .
GO Y0 120
INDEX TO THE NEXT STATION
140 L = L+LNEXT(L)

IF(L.LY.LESTA) GO TO 50

RETURN
END



*DECK SSSPTC
SUBROGUTINE SSSPTCIXX4YY,CURV)

®#LSLHPTL SUPERSOUNIC 5-PT CURVATURE FORMULA
DIMENSTON XX{Llyvvy(l)
C INPUT-
o XXsYY = COORDINATES OF FIVE PUINTS(I=1-5)
C OQUTPUT -
C CURV = CURVATURE OF THE LAST POINT (1=5)
COMMON /7CSSSPT/ X(4)eY(4)y X219X319X320X6]9Xe2¢X43,
ALP = ATANZ2(YY{S5)-YY(1) XX{5)=-XX(1))
SN = SIN{ALP)
CS = COS(ALP)
C Xt0) = 0.
DO 60 1=1,.4
XUI) = (XX{Iel)=XX(L1))*CS+(YY(1+1)=YY(1))%SN
60 Y1) = (YY(I+41)-YY(1))®CS—E(XX(I+1)=-XX(1))=SN
CALL SSsPT
D2YDX 2= Y{1)*AL+Y{2)%A2+4Y(3)%A3+Y (4)*A4
CURVY = -D2YDX2
RETURN
END

~SS5PTC-

AQysAl 9A2,A3,A4



$DECK STTOF1

SUBROUTINE STTOFI(L1yMD1)
*STTOF1 ADJUST THE STATION-TABLE POINTERS: -STYOFI~-
70 THE FIELD~TABLE UPWARD BY MD1

INPUT-
Ll = FIRST STATION FOR WHICH POINTERS MUB(L),MLBfL) MUST BE A
MD1 = INCREMENT TO BE ADDED TO MLB(L) AND MuB(L).

MUB(L) MLB(L) POINT TO THE FIELD-TABLE

(g NaNaNel (o}

COMMON /IXORIG/ LHO,LHE, LBDO,LBDE,y LTO,LTE, LWO,LWE, LFO,LFE,
* LO,LESTA, LDuM(B),
* MOsNMy, NJJNFCOLSy MAXNJ,MAXOL ¢MAXNM,MAXLE,
* LEO+LEEy LROJLRE,LRD
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)
STATION TABLE
INDEX~ L=LO,LESTA
SCHOKE= STATION CHOKE INDICATOR (ADJWF,BRHS,WRIOUT)
MCL SHARP CORNER INDICATOR (BLOTBS)
MCL FIELD INDEX OF CONTROL STREAMLINE (PTMOVE.FLOBAL)
COMMON /CHDATA/ XL(1)yLNEXT{L1),MLB(1),MUB(Ll),PRIM(L},
1 TYPELB(1),NAMELB(1),ILB(Ll),FLB(1),SLLB(1),
1l TYPEUB(L) NAMEUB(Ll)IUB(1),FUB(1)oS1UB(L1),
3 VMB({1),DWDVI(1l)s X2CLI(1)oVCL(1)sMCL(4B])
LOGICAL PRIM :
INTEGER TYPELB,TYPEUB
DIMENSION SCHOKE (1)
EQUIVALENCE { SCHOKE , DWOV)
COMMON /7CBITS / BITS,BLANK

(s NeEaNaNeal

L Ll
MD = MD1
MUB(L )= MUB(L)+MD .
IF((MUB(L)-MLBI(L)).LT.MAXOL) GO TO 60
CALL ERROR1
60 L = L4LNEXT(L)
IF(L.GE.LESTA) GO TO 900
MLB(L )= MLB(L)+MD
MUB(L )= MUB(L)+MD
GO TO 60

900 RETURN
END
OVERLAY(STC,4,0)



*DECK USECDM

BLOCK DATA USECDM
SUSECDM REPLACE STCM USE CARDS

COMMON /CA2 / A2(730)
COMMON /CA2 / A2(768)
COMMON /CA3 / A31768)
COMMON /CA4 / A4(T768)
COMMON /CAS / A5(768)
COMMON /CAb / AblT68)
COMMON /CA7 / AT(T68)
COMMON /CAB / A8B(768)
END



sLLOK P RROEM

SUBRGOTTNE P RKIOK]
Ci DUMPM FDUMP FUb STCM 1 INK
c TABLE UF INDEX LIMITS
COMMON /IXOPRI1G/ LHO,LHE, LBDU,LBOEs LTO4LTE, LWO,LWE, LFO,LFE,
* LOYLESTA, LDUM(B), :
* MOJNM, NJJNFCOLS) MAXNJ,MAXOL yMAXNM¢MAXLE o
. LEQJLEE, LROJLRE,LRD
DIMENSTON LIMITS(264)
EQUIVALENCE (LIMITS,LHO)
C STREAML INE TABLE

COMMON /SLTAB / WU128)+X2(128),SLCHN(128)
INTLGER SLCHN

C STATION TABLE
C INDEX~- L=LO,LESTA
C SCHOKE= STATION CHOKE INDICATOR (ADJWF,BRHS,WRIOUT)
c MCL = SHARP CORNER INDICATOR (BLODTB8S)
c MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,.FLOBAL)
CUMMUN /CHDATA/ XLUL1)oLNEXT(L),MLB(L1)MUBLL)4PRIM(L1),
1 TYPELB(L1),NAMELB(L1)yILB(1)FLB(L1)},SLILBLL),
1 TYPEUB (1) 4NAMEUB(L),IUB(L1),FUB(L),S1UB(1),
3 VMB(1),0WDV(Ll), X2CL(1)},VCLI(1),MCL(48B])
LOGICAL PRIM
INTEGER TYPELB,TYPEUSB
DIMENSION SCHOKE(1)
EQUIVALENCE ({ SCHOKE 9 DWDV)
COMMON /CA2 / A2{300)
COMMON /CA3 /- A3(300)
COMMON /CA4 / A4(30Q)
COMMUN /CAS / 45(300)
COMMON /CA6 / A6(300)
COMMUON /CAT / AT(300)
COMMON /CAS / AB(300)
COMMUON /C8B / B(300)
COMMON /CCURV / CURVI(300)
COMMON /CDS2 7 DS2(300)
COMMON /CDDS2 7 DDSZ
COMMON /CFB / LyMA,MB,PLB,PUB WFCHOKE,SUBSON, NK,PLBC,PUBC,
1 XCHOKE, TAREA,VMBC, WRQST,WCALC, QV(B),QVP(B),
* JSUM, VML BSQ
LOGICAL CHOKE y SUBSON

COMMON /CIDEX/ C1(5)
COMMON /CIDEXR/ C2(25)
COMMUN /CPHI1 / PHI1(300)
COMMON /CR / RL300)
COMMON /CRHS / RHS(300)
COMMNON /CS1 / 51(300)
CUMMON /CS2 / S2(300)
COMMON /CTABPR/ T11TAB
COMMON /CTOLRLZ C3(12)
COMMUN /CVM / vVM(300)
COMMUN /C2Z / 2(1300)

CALL TABPRT(3HCFB,Ls33,4) [f/’
CALL TABPRT (SHCIDEX,Cly5,5) 2,‘7
CALL TABPRT (6HCIDEXR4C2y2555)



CALL TABPRT (6HCTOLRL¢C3,646)
11TAB = LO

CALL TABPRT (6HSTATAB,X1,LESTAs5)
CALL JMSPRT

CALL TABPRT (2HS1,S1,NM,10)

CALL TABPRT (2HS2,52,NM,10)

CALL TABPRT (1HZ,Z,NM,10)

CALL TABPRT (1HR,R,NM,10)

CALL TABPRT(4HCURV,CURV4NMy10)
CALL TABRPRT (2HVM,VM,NM, 10)

WRITE (6,1000)
DO 100 I=1.NM
WRITE (6+1001) I14B(I)sA2(1)4A3(1) A4(1)¢AS(I)sA6(I),AT(]1),AB(]),
1 DS2(1),RHS(T)

100 CONTINUE
WRITE (6,1002) DDS2

1000 FORMAT (4H1 M,11X,1HBy10X,2HA2,10X,2HA3,10Xy2HA4,10X,2HA5,10X,
1 2HA6, 10Xy 2HAT , 10X y2HA B, 9X 4 3HDS2 49X 4 3HRHS )

1001 FORMAT (1H +13,8F12.342F12.6)

1002 FORMAT(///8H DS2MX=4F12.6)

LSTYOP = 5
GO TO (999,999) , LSTOP
999 RETURN

END
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INPUT -
WilJ)
SLEM)
B(M)
STATION

]

1]

OUTPUT -

ALIM)yA2(M),e.AB(M) =

fHE MOOf

MATHIX COREFRTCTELT

SL O HLOW

i
-MCDEF-

DISTANCE ALONG STREAMLINES
COEFFICIENT OF THE CURVATURE TERM

TABLE

MATRIX COEFICIENT ARRAYS M=14NM

5TAR ARRANGEMENT IS -

NOTE -~

COMMON
C GMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
DIMENS

A8
A4
A7

Al A2 A3 AS Ab

A4 [S ALWAYS NEGATIVE EXCEPT FOR THE FIRST OF DOUBLE POINT

THEN A4

/BENDIN/
/CA2
/CA3
/CA4
/CAS
/CAb6
/CA7
/CA8
ION

NN N NN NN

EQUIVALENCE

COMMON
COMMON
CUMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
1
INTEGE

/CATM  /
/CB /
/CBITS /
/CCUBE /
/CCURYV /
/CFB /
/CFFINC/
/CFRFIN/
/CIDEX /
/CMAXTTY
/CP1 /
/CPRINT/
/CR /
/CRHS /
/CS1 /
/CSS /

R

LOGICAL

SSFML
SSEF
SSEANG

(M)=1.y AB(M)=-],

NBCIN(2),ACF (2)

A2(300)

A3(300)

A4(300)

AS(300)

A6(300)

AT(300)

A8(300)

A0(300),A1(300)

(AQ,A6), (Al,AD)

NX,XDIM,G(25)

8(300)

BITS yBLANK

NBC(2),C1(2),C2(2) FENDI(2)

CURVI(300)

LyMA,MB,DFB(30)

GFF(6)

ATINF

My JeMUMD,ISTAG

MAXIT,MAJCTR,GREFIN

Pl,TWOPI,PIQ2,PIQ4,TODEG, TORAD

PRTESZyPRTB,PRTA,PREFIN,PREFN2,S5SONIC,PDUM(10)

R{300)

RHS(300)

S1(300)

SSFML ySSEF ¢+ SSEANG ¢ SSDF s SSFEND 4 SSFND]

s SSDLEYAS4FACT yBRLXCURRLX,TSIC,RHOC,RHOCSS

SSFML
SSEF,

SSDF, SSDLE

SUPERSONIC CURVATURE FORMULA NUMBER

SUPERSONIC ENTERING FLOW,
ENTERING FLOW ANGLE
"SUPERSONIC NDISCHARGE FLOW,
SUPERSONIC REAM DUWNSTREAM END CUNDITVION,
SUPERSONIC BEAM UPSTREAM END CONDITION,

SS FLOW

T OR F

(DEGREES) FOR SSEF=T

T OR F

=0,1 FOR PARABOL
=0y1, FOR PARABOLA

BELOW AND AFT OF LE PT, T OR F

b



-~

aNalel

aNaNeaNaNel

c

C

c

A4FACT= CENTRAL POINT INFLUENCE COEFFICIENT FACTOR
BRLX = B-RELAXATION FACTOR
CURRLX= CURVATURE RELAXATION FACTOR
COMMON /CVM  / VM(300)
COMMON /CXG  / XO0,4X(6)
COMMON /ALLCOM/ MACHA,PSA,TSA,PTA,TTAs AXIA,RGAsGAMA,
1 MACHC,PSCoTSC,PTC,TTCy AXICyRGCyGAMC,
2 DAXIT,SCALEA,TTE,CHOTST
RE AL MACHA (1) yMACHC
LOGICAL AXIA,AXIC
LOGICAL CHOTST
COMMON /IXORIG/ LHO,LHE, LBDU,LBDE, LTOJLTE, LWO,LWE, LFO,LFE,
. LO,LESTA, LDUM(B),
. MOsNMy, NJJNFCOLSs MAXNJoMAXOL s MAXNM,MAXLE ,
* LEO,LEE, LRO,LRE,LRD
DIMENS [ON LIMITS(24)
EQUI VALENCE (LIMITS, LHO)
COMMON /SLTAB / W(128),X2(128)+SLCHN(128)
INTEGER SLCHN -
STATION TABLE
INDEX- L=LOJLESTA
SCHOKE= STATION CHOKE INDICATOR (ADJWF¢BRHS,WRIOUT)
MCL = SHARP CDRNER INDICATOR (BLODTBS)
MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ X1(1)yLNEXT(1)oMLB(1),MUB(L1),PRIM(L),
1 TYPELB(1)4NAMELB(1),ILB(1)FLB(1),S1LB(L),
1 TYPEUB(1),NAMEUB(L),IUB(1),FUB(1)+S1UBI(1),
3 VMB(1)DWDVIL)s X2CL(1)sVCL(1),MCL(48])
LOGICAL PRIM
INTEGER TYPELB,TYPEUB
DIMENS [UN SCHOKE (1)
EQUIVALENCE ( SCHOKE , DWDV )
INTEGER FIELD,FREE,FARFLD,PRES+OLBC
LOGICAL SLBDY, SUBDY
DATA FIELD/SHFIELD/
DATA FREE/4HFREE/, FARFLD/6HFARFLD/, PRES/4HPRES/, OLBC/4HOLBC/
BEGIN LOOP THROUGH THE STATIONS
L = L0
BEGIN LOOP ACROSS THE STREAMLINES
800 MA = MLBI(L)
MB = MUBI(L)
M = MA
810 A2(M) = O.
A3(M) = O. /7/)
A4(M) = 0. :)-
AS(M) = 0.
A6(M) = 0.
AT(M) = 0.
AB(M) = 0.
MCENTR= M
INITIALIZE /CCUBE/ FOR CUFITR



€C1ely = 0.
Lrtzy = 0.
cz2¢1) = 0.
Cc2t2) = 0.
C CHECK FOR SPECIAL (FREELPRES, UR FARFLD) BOUNDARY

SLBLY = JFALSE.

SUBDY = JFALSE.
IF(M.NEJMAY GO T 824
IFCTYPEILBIL)EQ.ERFF 0K,

1 TYPELBIL)JEWQLHARFLD J0OR,

3 TYPHLH(L)EQGFTELD oUKR,

® TYPEILB(L)LQ.ULBC JOR.

/ IYpftner )t Q.PRES) SLBODY=,TRUE .
[ECT 5LBOY )Y GO TH 825

26 THIM NE.MB) GO TU 826

TFCTYPEUB(L) JEQ.FREE LUR,

1 TYPEUBIL)LEQ.FARFLD .OR,

3 TYPEUB(L).EQ.FIELD .0OR.

4 TYPEUB(L).EQ.OLBC .OR.

2 TYPEUB(L).EQ.PRES) SUBDY=,TRUE.
I1F£(SUBDY) GO TO 826

c SOLIC wWALL BOUNDARY
825 A4(M) = -1.
GO TO 94O

INTERIOR POINT
BUILD X-TABLE OF DISTANCES TO NEIGHBORING POINTS ALONG THE STREAMLI
POINTS WITH ISTAG=3 ARE TO Bt OMITTED.
SPECIAL END CONDITIONS ARE [0 BE UTILIZED IF THE X-TABLE [S TERM]
BY A STAGNATION POINT
8426 CALL GETIX

OO0

JCENTR= J
ISTAGC= 1STAG
Xta) = S1(M)
1C1 = 4
IC2 = 4
NBC(1l)= 2
NBC(2)= 2
cz2t1) = 0.
cz2t2) = 0.
MDOWN = MD
831 M = MU
IF(M.EQ.O) GO TO #50
CALL GETIX
IFCISTAG.€Q.3) GO TO 831
Xt3) = S1(M)
1C1 = 3

IF(ISTAG.NE.O) GO TO 850
IF({ SSFML.LT.0 .AND. BIMCENTR).GE.O. «ANLU. PDUM{]12).EQ.(-1.) )
1 GO 7O 850

B4l M = MU
IF(M.EC.0) GO TO 850
CALL GETIX

>70



IF(ISTAG.EQ.3) GO TO B4l
X(2) = S1i{M)
IC1 = 2

846 IF( B{MCENTR).GT.O0. )} GO YO 850
IF{IABS{SSFML).EQ.]l ) GO TO 850

M = MU
IF(M.EQ.O0) GO TO 850
CALL GETIX
IF(ISTAG.EQ.3) GO TO 846
X(1) = S1ltM)
IC1 =1

848 IF( SSFML.NE.3 ) GO TO 850
IC1 = 2
M = MU .
IF{ M.EQ.0 ) GD TO 850
CALL GETIX
IF( ISTAG.EQ.3 ) GO TO 848
X0 = Sl{M)
1C1 =0

UPSTREAM STREAML INE END CONDITION
850 IF(MU) 85448524854
852 NBC(1)= NBCIN(1)
FEND(1)=ACF(1)

DOWNSTREAM POINTS, BYPASS FOR SUPERSONIC FLOW
854 IF{BIMCENTR).LE.O0.) GO TO 874

MD = MDOWN

856 M = MD
IF(M.,EQ.0) GO TO 870
CALL GETIX
IFCISTAG.EQ.3) GO TO 856
Xt5) = S1tM)
IC2 =5

IFCISTAG.NE.O) GO TO 865
IF({ SSFML.LT.0 .AND. PDUM{12).EQ.(-1.) ) GO TO 865

861 M = MD
IF(M.EC.0) GO TO 870"
CALL GETIX
IF(B(M).LE.O. <AND. B(MU).LE.O.) GO TO 874
IF(ISTAG.EQ.3) GO TO 861
X{6) = Sli{M)
1C2 = 6

SPECIAL DOWNSTREAM END CONDITIONS FOR LEADING EDGE STAGNATION POINT

865 IF({ISTAG.NE.1) GO TO 870

NBC(2)= &

C1(2) = CURV(M)

FEND(2)=1.

IF(ABS(PDUMIS)).GE.5.) FEND(2)=0. f}j76K

ODOWNSTREAM STREAMLINE END CONDITIONS
870 IF(MD) 878,872,878
872 NBC(2)= NBCIN(2)

FEND(2)=ACF(2)



[N e

[aNel

C*®*3DEF INL

C

C
C
C

GO 878

BOUNDARY CONDITION ON 4=-POINT SUPERSONIC BEAM-CURVATURE FORMULA

Bla FENDUZ)=SSFEND
FENDCCL)I=SSENDI
NBC(2)= O
NBCtl)= 0

SUPERSONIC %-PT FORMULA
ICl.NL.OQ ) GO TO 878

U SSFML.NEL3 R,
CALL SSHPTIL XO0.06 )
O Ty 900

CALL CUBER TO OBTAIN SECOND ORDER DIFFERENCE FORMULA, D2(DN)/DI(S1)2

ANSwWE RS ARE STORED IN

8Ty NIC = [C2-1C1l+]

IFCISTAGL.EQL3) LU TO 840
IFINIC.LE.2) GO TO 9G8

CALL CUBERSI{X(IC1l),N
GO 10 9S00

Ic)

GUIGyJG)

JG=1,1C2-1C1l+1l, IG=MID POINT

CALL CUFITR FUOR INFLUENCE COEFFICIENTS, DS2(3)=F(DS2(1),DS52(2),D5(4
FOR INFIELD BOUNDARY POINT(ISTAG=3)

8HO CALL CUFITRIXUICL) 4N

IC,5-1C1)

16 = 4-1C1l+1
JG = 1C-IC1l+1
1J6 = (JG-11%5 + 1IG
1J6 =
900 1J6G = 25-1C1#*6

IF(POUM(S5).LE.O.) GN
IFCISTAGC.NE.3 .ANOD.

IFIPDUM(5) .GE.4« AND.

T0 907

CENTER POINT INDEX IN G-ARRAY

ALL COEFFICIENTS OF THE EQUATION FOR FIELD POINT M

POUMI(5).EQ.3.) GO TO 907

NBC(2).NE.4) GO TU 907

WRITE (6,1907) JCENTR,MCENTR,ICL1,1C2,1JG
MCENTR=13,7H

1907 FORMAT(//73H J=13,9H
CALL TABPRT(LIHX,x(IC

1}+NI1Ce5)

CALL TABPRTISHCCUBE+NBC,b,8)

CALL TVTARPRT(1IHG.( 925
907 CONTINUE

¢ 5)

IC1=13,7H 1C2=13,6H 1JG=13)

CHECK FOR INFIELND BOUNDARY POINT OR SPECIAL BOUNDARY

908 ITF(.NOT.SLBDY AND.

-NOT . SUBDY

«AND.

ISTAGC.NE.3) GO TO 910

FIRST POINT OF A DOUBLE SLy CHECK W(JCENTR+1)

M = MCENTR

GO T 926
910 M = MCENTR+]

CALL GETIX

IFIW(J)NELOL) GU TN

M = MCENTR

J = JCENTR

GO 1O 926

POINTS 7, 8, AND ¢
915 JP = J

MpP = M

JM = JCENTR

289

915



M = MCENTR-1
IF(W(JCENTR).NE.O.) GO TO 920

CALL GETIX
JM = J
M = MCENTR-2
920 CALL GETIX

MM] =M
JM1 = J
M = MCENTR
J = JCENTR
AT(M) = 1,./7(W{(IM)I-W(JIM]1))
AB(M) = 1.,/7(WIJP)-W(J)})
A4(M) = <ATIM)-AB(M)
IF({ .NOT.AXIA) GO TO 926
ALG(M) = TWOPI*R(M)%A4(M)
A7(M) = TWOPI*R{MM]1)*®AT(M)
AB(M) = TWOPI*R(M+1)*AB(M)

Cc POINTS 1,y 2, 3, 4, 5, AND 6

926 IF(NIC.LE.2) GO TO 938
BUSE = RHOC=*B(M)
IF(B(M).LT.0.) BUSE=RHOC SS*8B (M)
IF{ICL1.NE.O ) GO TO 930
AO(M) = BUSE=*GI(S5)
GO 710 931

930 GO 70 (931,932,933,934),1C1

931 Al(M) = BUSE*G(1JG-15)
932 A2(M) = BUSE*G(I1JG-10)
933 A3(M) = BUSE*G(1JG-5)
934 A4(M) = BUSE=G(IJG)I+A4(M)

IFLIC2-5) 938,4935,936
936 A6(M) BUSE*GL1JG+10)
935 AS(M) BUSE*G(1JG+S)

woh

MODIFY INFLUENCE COEFFICIENTS TO ACCOMMODATE DOUBLE STREAMLINE
MT = TRUE POINT
MX = DUMMY POINT
MX IS THE FIRST POINT, EXCEPT FOR CASC PROG WITH UPPER OLBC.
THEN MX IS THE SECOND POINT.
938 IF(W(J).NE.O. .OR. SLBDY) GO TO 940
MT = M
MX = M-1
IF(TYPEUB(L).NE.OLBC) GO VO 19392
MT = M-1
MX = M
19392 A2(MT)= A2(M)+A2(M-1)
A3(MT)= A3(M)+A3(M-1)
AG({MT )= AG(M)+AL(M=1)
AS(MT )= AS(M)+AS(M=-]1)
A6(MT )= A6(M)+A6(M-1) :
IF(MX.NE.M) GO TO 19394
c MX=M AND MT=M-] j}ﬁb
AT(M=1)=AT(M)
A8(M-1)=AB(M)
RHSV = RHS(M-1)
RHS (M=1)=RHS (M)
AT(M) = -1,

(s XeEakeNe



AH(M) 0.
RS M) -PHLYV
GO Ty 19396
193494 ATI(MX)= 0,
AH(MX): °lo
19396 A2(MX)= 0,

A3(MX)= 0.
Aa{MX)= 1.
AS(Mx)= 0.

A6(MX )= 0.

(@)
-~

REEs PRESSURE AND FAKR-FIELD BOUNDARIES
C LOWE R BOUNDARY
940 [FLISTAGC.EQ.3) GO T 98O
Htanpr.sesny) GO 11 950
[ECNDTGAXTAY GO 1D 942
A4(M) = AG(M)-TWUPI%RIM)
AB(M) = TWOPI®*R(M+1])
GO T 980
942 A4(M) = A4(M)-1.

AB(M) = 1.
IFCTYPELB(L).NE.FARFLD) GO TU 980
c STAREA= STREAM TUBE AREA

STARE A= R[(M+]1)-R(M)

IF(AXIA) STAREA=PI*{R(M)+R(M+1))*STAREA
945 CALL FFINC

VOATSQ= VM(M)&vM(M)/ (ATINF*ATINF)

IF(BETA.GT.0.) GO TO 947

WRITE (6,1946) M

CALL ERROR1
1946 FORMAT(76H *%x%  SUORRY - SUPERSONIC VELOCITY ENCOUNTLRED ON FAR FIE

1LD BOUNDARY AT POINT, I5, 94 (MCOEF))

947 BETA = SQRT(BETA)
BA = BETA®STAREA
A2(M) = AZ2(M)-BA*GFF ()
A3(M) = A3 (M)-BA*GFF(3)
A4(M) = A4IM)-BA*GFF({4)
AS(M) = AS(M)-BA%®GEF (YY)
AbiM) = A6IMI-BAGFF ()
GO T 980
c UPPER BOUNDARY

950 IF(.NOT.5UBDY) GO TO 980
IF(AX1A) GO TO 964
A4G{M) = A4(M)-1.
AT(M) = 1.
GO T0O 966
964 A4(M) = A4GIM)-TWOPI%R(M)
A7T(M) = TWOPI%R(M-1]1)
966 1F(TYPEUB(L).NE.FARFLD) GO TU 980
STAREA= R{M)-R(M-])
IF(AXTA) STAREA=P1I%(R(M)+R(M-1))*STAREA
GO T 945

980 M = MCENTR+1

I[F{M.LE.MB) GO TO 810
CaeeesbEND LUOP ACROSS THE STREAMLINES

2%+



c INDEX TO NEXY STATION
L = L+LNEXT(L)
IF(L.LT.LESTA) GO TO 800
CeesesEND LOOP THROUGH THE STATIONS

IF(PDUM(3).EQ.0.) GO TO 990
WRITE (6,1000)
DO 100 I=1,NM
WRITE (6+41001) I1+B(1)oA2(1)4A3(1)AG(1),AS{])A6(1),AT(I)oAB(]),
1 RHS{I)
100 CONTINUE '
990 RETURN
1000 FORMAT (4H1 MyllXy1HBy10Xy2HA2,910X92HA3,10X¢2HAG410X92HAS,10X,
l 2HAG6 9 10Xy 2HAT 9 10X 92HABy 21 Xy 3HRHS)
1001 FORMAT (1H ,13,8F12.3412X4F12.6)
END

}%”)



*DECK ATDMRS

SUBROUTINE ATDMRS

AUGUMENTED TRIOIAGONAL MATRIX REDUCTION -ATDMRS-

AT DMRS

C SMALL MATRIX VERSION

C GIVEN ThHE MATRIX EQUATION AX=BY,

C FINU G SU THAT X=GY,

c NOTE X AND Y ARE VECTORS.

C INPUT-

C A - TRIDIAGONAL COEFFICIENT MATRIX OF X

C B = TRIDIAGONAL COEFFICIENT MATRIX OF Y (STORED IN G-ARRAY)
C (OTHER UOFF-DIAGONAL ELEMENTS MUST BE INITIALIZED TO ZERO)
C IDIM - FIRST SUBSCRIPT DIMENSION OF MATRIX B AND G

c N - ORDER 0OF MATRACIES

c URDER OF STORAGE IS ILLUSTRATED BY-

C A(2,1) A(3,1) (A(l,1)) B(ls1) B(1,2)

c Ally2) Alze2) A(3,2) Bl2y1) Bl2+,2) B(2,+3)

C A(l,3) A(2,3) A(3,3) B(3¢2) B(3,3) 8(3,4)
C (A03,4)) Al(l,4) A(2,4) B(443) B(4y4)
C OFF DIAGUNAL ELEMENTS OF B MUST BE SET TO ZERO

c ouTePUT -

C G - INVERSE(A) * B

COMMON /ERASE / A(3,100), DUM(500)
COMMON /CATM / N,IDIM,G(25)

Cx%x% FORWARD REDUCTION

90
95
97
120
140
150

160
170

172

Al3,1)= A(3,1)/7A(2,1)

Gtl)y = G(1)1/7A(2,41)
GUIDIM+1)=G(IDIM+1)/A(2,1)
I = 2

SPECIAL LOGIC FOR INCLUDING A(4,1)
A(ly1)= A(Ls1)/A0241)

QA21 = 1./(A(2,2)-A(1,2)%A(3,1))
A(3,2)= QA21%(A(3,2)-A(1+2)%A(1,y1))
GG TU 97

QA21 = 1./7(A(2,1)-A(1,1)*A(3,1~-1))
Al3,1)= QA21%A(3,1)

J =1

IJ = 1

G(I1J) = QAZI*(G(I1J)-Al1l,1)%G{IJ=-1))
IF(J-1) 140,140,160
IFLJ-N) - 150,160,160

J = Jtl

1J = 1J+IDIM

GO TO 120

IFLI-N) 170,180,170

I = 1+1

WHICH IS STORED IN A(l,1)

SPECIAL LOGIC FCR INCLUDING A(NyN-2) WHICH IS STORED IN A(3,N)

1IF{I-N) 90,172,172
AllyI)= Ally1)-A(3,]1)%A(3,1-2)

234



J =1

1J =1
178 G(IJ) = G(I1J4)-A(3,1)%G(1J-2)
179 J = J+]

1J = [J+I1DIM

IF(J-1)178490,90

C**% BACK SUBSTITUTION

c

180

190

192
195

200

900

1 = I-1

IF(I) 900,900,190
J =1

IJ =1

SPECIAL LOGIC FUR INCLUDING A(4,l)
IF(I-1) 900,195,200
GlIJ) = G(IJ)-A(1l,1)%G(1J¢2)

G(IJ) = G(IJ)-A(3,1)%G(1J+1)
IF(J.EQ.N) GO TO 180

J = J+l

1J = 1J+]1DIM
GO TO 192
RETURN

END

WHICH IS STORED IN At1l,1)



*DECK CUBE

*CUBE -~

%

OO0 O0O0 [aNaNe!

[aNa)

(e Ne

SUBRUUTINE CUBE(XysYyNN,B)
F1T A SERIES OF CUBICS TO POINTS -CUBE~
ENO CONDITIONS ARE ARBITRARY
DIMENSION X{10),Y(10),8(10)
ON ENTRY -
XY = LISTS OF COORDINATES
ALSO DEFINED ON ENTRY - [N COMMON/CCUBE/ -
NBC(L)= BOUNDARY CONDITION INDICATOR FOR LEFT(L=1) AND RIGHT(L=2)
= 0' 1' OR 2
YP(L) = tIRST DERIVATIVE IF NBC(L)=1
YPPLL)= SECOND DERIVATIVE IF NBCIL)=2
ON RETURN-
B(I) = FIRST DERIVATIVE AT POINT 1 (I=1,N)

COMMON /CCUBE 7 NBCU2)+YP(2)4+YPP(2),FEND(2)
COMMON /CCUuBIC/ N, 1A,IB
COMMON /ERASE / A(3,266)4DRASE(2)

LOGI

CAL PARAB

INITIALIZE

N

1A
I8
DX1
DYl
DXN
DYN

NOT

NN
2
N-1
X(2)=-X(1)
Y(2)-Y(1l)
X{N)}=-X(N-1)
Y(N)-Y(N-1)
E -DXN-

LU L T T B TR T 1]

MORE PRECISE SyMmMBOL.

A STRAJGHT LINE IS USED FOR N=Z

CHECK IF PARABOLA

NBCS =
IFIN.GT.2

B(1)
Bt2)

NBC(1)+NBC(2)

= (Y(2)=Y(1))/7(X(2)=X{1))
= Bl1l)

GO 10O 900

{F=0)

IS THE DELTA X FOR THE (N-1)

IF

«0OR. NBCS.GT.0) GO TO 80

B8O PARAB = (N.£Q.2 .AND,
1 {N.EQ.3 .AND, NBCS.EQ.O0)
NBC=01y, Y AND YP SPECIFIED
LEFT END
110 ITF(NBC(1).NE.OLl) GO TO 120
Al2,1)= 1.
A(3,1)= 0.
B(lY = YP(1)
RIGHT END
120 IF(NBC(2).NE.OL1l) GO TU 210
Al(l1,N})= O.
A{2,N)= 1.

>8k

INTERVAL.

NBC(1)=NBC(2)=0

SHOULD BE USED
(NBCU1)=NBC(2)).EQ.O)

«OR.

DXNM1 WOULD BE



o0

210

220

BIN) = YP(2)

NBC=02y Y AND VYPP SPECIFIED

LEFT END

IF(NBC(1).NE.O2) GO TO 220
A(2,1)= 4,

A(3,1)= 2.

B(l1) = 6.,%DY1/0X1 - YPP(1)*DX]
RIGHT END

IF(NBC(2).NE.O2) GO TO 310
A{l,N)= 2.

A(24N)= 4,

BIN) = YPP(2)*DXN -+ 6.*DYN/DXN

NBC=0, YPPP = F * YPPP(OF ADJACENT INTERVAL)

LEFT END
310 IF(NBCl1).NE.O) GO TO 320
A(2,1)= 1.
At3,1)= 1.
Bl1) = 2.*DY1/DX1
IF(PARAB) GO TO 320
DX2 = X(3)-x(2)
DYZ2 = Y(3)-Y(2)
Dx10x2= DX1/DX2

320

500

900

A(2,1)= A(2,1) + FEND(1)*DX1DX2

A(3,1)= A(3,1) « FEND(1)#*0OX1DX2%(2,+DX1DX2)

B(l) = 8B(1l) «+ FEND(l)t(3.*DYI#DYZ*DXIDXZ*DXIDXZ)/DXZ
RIGHT END

IF(NBC(2).NE.O) GO TO 500

Al1,N)= 1,

A(ZQN)= l.

BIN) = 2.,*DYN/DXN
IF(PARAB) GO TO 500
DXM = X{N-1)=X(N-2)
DYM = Y(N-1)=-Y{(N-2)

OXNDXM= DXN/DXM
A(LyN)= A(LyN) + FEND(2)*DXNDXM*%*(2,+DXNDXM)
A{2,N)= A(2,N) + FEND(2)*DXNDXM

BIN) = B(N) + FEND(Z)*(3.‘DYN+DYM*DXNDXM*DXNDXM)/DXM

CALL CUBICS(X,YB)

RETURN
END



-

*DECK CCUBE . -
BLOCK CATA CUBEBK )
*CuBE- DATA FOR /CCUBE / -CCUBE-
COMMION JCCUBE /7 NHBOCLZ)YP(2)YPPL2)4FEND(2) -
HDATA NBLoYPJYPPLIINN/2%0,6%0./ :
Lt ND




*DECK CUBERS
SUBROUT INE CUBERS( XyNN)

«CUBERS YPP IN TERMS OF Y : ~CUBERS~
c FOR CUBIC SPLINE EQUATIONS
c SPECIAL SMALL MATRIX VERSION WITH END CONDITIONS FOR -STC

DIMENS ION X(10)
o ON ENTRY -
c X = LIST OF DISTANCES
c NN = NO. OF POINTS (N.GE.3)

ALSO DEFINED ON ENTRY - IN COMMON/CCUBE/ -
NBC(L )= BOUNDARY CONDITION INDICATOR FOR LEFT(L=1) AND RIGHT(L=2)

1 FOR YP(L)=0,

2 FOR YPP(L)=0. :

4 FOR YP(L)==Cl(L)*YIL) AND YPPP(L)=FEND(L)®YPPP(NEXT
FEND(L)= END/NEXT TO END VALUE OF YPPP IF NBC(L)=0

D
= 0 IF FEND(L) IS SPECIFIED

ON RETURN-
Gt1,J)- MATRIX DEFINED BY C=GY WHERE C IS A VECTOR OF SECOND DER

(e X g} OO0

COMMON /CATM / N,IDIM,B(5,45)
COMMON /CCUBE / NBC(2),C1(2),C2(2)4FEND(2)
COMMON /ERASE / A(3,266) +DRASE(2)

C**+x%DEFINE COEFFICIENT MATRICIES -A- AND ~-B~, WHERE A®YPP=B%*Y

c INITIALIZE
N = NN
Fl = FEND(1)
F2 = FEND(2)

IFIN-3) 60,65,70
60 CALL ERROR1

65 F1l = 0.
F2 = 0.
70 CALL SETM{2,0.9 A,15, B,25)
DX1 = X(2)-xt1l)
DXx2 = X(3)=-X{2)
DXM = X(N=-1)=-X(N=-2)
DXN = X{N}=X{N-1) ,
C NOTE —-DXN- IS THE DELTA X FOR THE (N-1) INTERVAL. DXNMl WOULD BE
o MORE PRECISE SYMBOL.
IA = 2
1B = N-1
Cc NBC=01, VYP=0,
C LEFT END .
110 IF(NBC(1).NE.OQO1l) GO TO 120 :
A(251)= DX1+DX1 ch\
A(3,1)= DXx1

B(ly2)= 6./DX1 i9r

Bllsl)= -B(l,2)
c RIGHT END
120 IF(NBC(2).NE.OLl) GO TO 210
At1,N)= DXN



[N e}

C

A7 )= UXHEUXN
BIMNyN-1)=6,/1XN
B{NyN)= ~H{NyN-1)

NBC=02, Yee=0,
LEFT END
210 TFINBCULYLNELOZ2) 60 1O 220
Al2,1)= 1.
RIGHT END
220 IFINBC(2) ,NE.Q2) GO TUO 310
A(2,N)= 1.

NHC=0, YPPP = F * YPPP{OF ADJACENT INTERVAL)
LEFT END
310 IFANBCUL)JNELD)Y LU T 320
Allyl)= t1loD2]
Al2y1)= DXxe
Al3,1)= -DX2-A(1l,1)
RIGHI END
320 IF(NBC(2).NE.Q) GO TO 410
A(3,N)= F2*DXN
Al2,N)= DXM
ACLlyN)= -DXM-A(3,N)

NBC=04, YP=Cl%Y AND YPPP=F%2YPPP(NEXT TO END)
LEFT END
410 IFINBC(1).NE.O%4) GO TO 420
CALL ERRQOR1
RIGHT END
420 IFINBC(2).NE.O4) GO TU 500
A(2,N)= 1. ‘
I8 N=2
ADXN Cl(2)*DXN
C1PAD 1.+ADXN
ACLyN-1)= DXM ¢ FZ*DXNE®DXN/DXM* (3,+ADXN)/C1PAD
AC2yN=-1)= A(L4N-1}4DXM+3 *DXN2(2,.4+ADXN)/CL1PAD
BIN-1,N-2)=6./0XM
BIN=-1sN-1)=-6.%{1./0XM+C L (2)/CLPAD)

nonn

CUBIC RECURSION FORMULA BASEU UN MATCHING YP AND
S00 IF(IB.LT.IA) GO TO 600
DO 550 1=1A,18
A(L,F)=X(TI)-X(I-1)
A(3,1)=x(1e¢l)~-XU1)
Al2,1)=2.%(A(1s1)¢A03,1))
BlIyI-1)=6./A(1,1)
BlI,1+41)=6./A(3,1)
550 B(1,01)==B(lsI-1)-B(I,[¢1)

Ce*x%DETERMINATION OF -G- BY MATRIX REDUCTION, YPP=G*Y

600 IDIM =5 :
CALL ATDMRS

900 RETURN
END

540

YPP



*DECK CuBICS

SUBROUTINE CUBICS(X,Y,8)

*CUBICS SERIES OF CUBICS FIT TO COORDINATE POINTS -CuUBICS~-

0O o000 AN

OO s RalsNaNaNal

(e N g

10

DIMENSION X(100), Y(100)y B(100)

INPUT~
XCL)ev (1)
ACLyI)eA(2,1)0A(3,1),8(]) 1=1,(1A=1) AND [=(IB+l)¢N (Il.E. B,C
1A, 1B RANGE IN WHICH THE CUEFFICIENT MATRIX AND CONSTANT VECTOR
BE DEFINED B8Y EQUATIUNS FOR MATCHING YP AND YPP,

1sN RANGE OF X,Y, AND B
ouTPeUuT
B(I1) SLOPE AT X(1)

COMMON /CCUBIC/ N,IA,IB
COMMON /ERASE / A(3,266)y DRASE(2)

SET UP TRIDIAGONAL COEFFICIENT MATRIX A AND VECTOR B. ORDER OF
STORAGE IS ILLUSTRATED BY -

A(241) Al3,1) 8l(1)
Ally2) A(2+2) A(3,2) 8(2)
A(1,3) A(2,3) A(3,3) B8(3)

A(ls4) A(244) 8(4)

I
IA,18

POINTS AT WHICH YP AND YPP ARE MATCHED
LIMITS OF 1

IF(IB.LT.1A) GO TO 100

D0 70 1=1A,1B

A(l,1)= X(1+1)-X{1)

Al3,I)= X(1)-X{I-1)

Al2,1)= 2.%(A{1+s1)¢A(3,1))

BOI) =3.#((Y{(I+1)=Y(I))%A(3,1)/A L, 1)«(YII)-Y(I-1))*A(1,1)/A(3,1])
1 ) ,

ROUT INE TDSEQ - TRIDIAGONAL SIMULTANEOUS EQUAT]IONS
SOLUTION TO AX=8, ON RETURN SOLUTION VECTOR X IS STORED IN 8.

100 Al3,1)= A(3,1)/A(2,1)

150

200

900

B(1l) = B(1)/A12,1)
D0 150 I=2,N
Al2,1)= A(2,1)-A(1,1)%A(3,]~-1)

AL3,1)= A(3,1)/A12,1) |

BII) = (B(I)-A(l,1)*B(I-1)) /7 A(241)
I = N

1 = I-1

IF(I.LE.O) GO TO 900

BII) = B(I)-A(3,1)#B(I+1)

GO TO 200

RETURN

END Q;}C\

CA



*DECK CUFIT
SUBROUTINE CUFIT(X,Y,NPTS, NEWs XC,YC,NXC,ND, B)

*CUFIT- =-CUFIT-
c INTEGRATE, INTERPOLATE FOR COORDINATES, 1STo OR, 2ND DERIVAT
C BY A CUBIC SPLINE CURVE FIT

LOGICAL NE W

DIMENSION X{10)yY(10)y XC(10),YC(10)y B(10)
NOTE. THE DIMENSION -10- DOES NOT NEED TO AGREE WITH THE CALLING

o

INPUT-
Xy Y PTS. ON CURVE
NPTS NO, OF X :
NEwW =1 (+TRUE.) TO FIT CURVE, =0 (.FALSE.) TO USE LAST FIT
XC LIST OF X AT WHICH CALC YO BE DONE
YC(1) INTEGRATION CONSTANT IF ND=-1
NXC NO. DF XC
ND =0 TO GET COORD,y, =1 OR 2 TO GET 1ST OR SECOND DERIV.
=-1 FOR INTEGRATION ‘
ouTtPuUT
YC COORDINATE OR DERIVATIVE AT XC OR
YCUIC)= INTEGRAL(Y*DX) FROM XC(1) TO XC(IC) WHERE IC=2,NXC
B(I) FIRST DERIVAT AT POINT I (I=1,N)

sNaNaNaNaNoNoaNaNaNalaNale)

NOTES- :
-X- MAY BE IN EITHER ASCENDING OR DESCENDING ORDER.
FOR INTEGRATION —-XC- MUST BE IN THE SAME ORDER AS -X-, FOR [NTERP
NO SPECIAL ORDER IS REQUIRED.

aNeNalel

LOGICAL WITHIN

C FIT THE CUBIC SPLINE
IF{.NOT.NEW) GO TO 100
CALL CUBE(XsYoNPTS, B)

c INTERPULATE
100 1 =1
DO 150 IC=1,NXC

C LOCATE APPROPRIATE INTERVAL
WITHIN=.FALSE.
NCOUNT=NPTS
N = NCOUNT-1
101 NCOUNT=NCOUNT-1
IF(NCOUNT.EQ.O)} GO TO 120

F = (XCUIC)-X(1)) /7 (X(I«¢l)=X(1))
IF(F.GE.O0.) GO TO 110

c F.L‘oOo
IF(1.EQ.1) GO TO 125
IF(ND.EQ.(~1)) GO TO 120
I = I-1
GO TO 101

110 IF(F.LE.L.) GO TO 125

24



FeGTo1.0
IFL1.EQ.N) GO TO 125
IFIND.EQ.(-1)) GO TO 126
112 1 = 1+1
GO TO 101

120 CALL ERROR1

PREL IMINARY CALCULATIONS FOUR INTERPOLATION OR INVEGRATION
125 WITHIN=,TRUE.

126 DX = X{I+1)=-X(1)
[0) 4 = Y{I+1)=Y(])
D = (BUI)+B(1+41)-2.%DY/DX)/ (DX*DX)
C = (3.,%DY/DX-(2.*B(1)¢B(I+1)))/DX
X0 = XCOIC)Y=-X(1)
L = ND+2

GO TO (130,140.141,142),L

ND=-1, INTEGRATE
130 IF(.NOT.WITHIN) XD=DX
Sl = (Y({I) ¢ (B(I)/2. ¢+ (C/3. 4 D/4.*XD)1*XD)*XD)*XD
IF{WITHIN)} GO TO 135
-1- IS BEING INCREMENTED TO FIND APPROPRIATE INTERVAL. HENCE,
CUMULATE THE INTEGRAL OF THE ITH INTERVAL.
SA = SA + S1
GO TO 112
APPROPRIATE INTERVAL FOUND. X(1)=-XC(IC)=X{1+1)
135 IF({IC.EQ.1) SA=YC(IC)-S1
IFLIC.NE.L) YC(IC)=SA+S]
GO TO 150

ND=0, INTERPOLATE FOR COORDINATES
140 YCUIC)= Y(I) + (B(I) ¢ (C « D*XD)*XD)*XD
GO TO 150

ND=1, FIRST DERIVATIVE
141 YCUIC)= B(I) + (2.%C 4 3.,4DxXD)*XD
GO 10 150

ND=2, SECOND DERIVATIVE
142 YC(IC)= 2.%C + 6.%D*XD

150 CONTINUE

RETURN
END



*LCK UL TTR
SUBRDUT INE CUFITRIX4NIC, IMID)

*CUFLTR TEMPORARY RUUTINE FUR ~CUFITR-
C DETERMINING INFLUENCE COEFFICIENTS

C FOR INFIELD BOUNDARY POINTS

C WHICH TERMINATE —-PART]AL ORTHOGONALS-

NDIMENSION X(&)

CUMMON /CATM /7 NX4XDIMyG(Se5)

DIMENSTON YI4)Bl4)
X% = XUIMED)

c SHIFT -t LEMENTY ABOVE ~IMID- TO THE LEFT
NMOVE = NIC-TMT0

CALL MOVF I Ly XUIMID+1) o XUIMID) JNMNVE, L)

NI = NIC - 1

DO 60 I=1,NI1

DO 50 II=14NI
50 Y(Il) = 0.

Yery = 1.
60 CALL CUFIT(XyYyNIC-1y oTRUE«y X39G(IMID¢1)41,0.8)

c SHIFT G(IMID,1) TO THE RIGHT FOR I.GT.IMID
I = NI
70 GOIMIDyI+1) = GUIMID,1I)
! = 1-1

IF(I.GELIMID) GO TO 70
GUIMIDy IMID)=~-1.

Rt TURN

END



*0ECK

FFINC
SUBROUT INE FFINC

CFFINC INFLUENCE COEFFICIENTS ON FAR FIELD BOUNDARY

C

20

25

COMMON /CF8 / L,MA,MB,DFB(30)
COMMON /CFFINC/ GFF(6)

COMMON /CFRFIN/ DM(4),ZDN1,2DN25
COMMON /CIDEX /7 MyJyMUyMD,ISTAG
COMMON /CS1 / $1(300)

COMMON /CZ / 21(1300)

M = MB

CALL GETIX

QDS1 = 2.,/(S1(MD)-S1({MU))
COMPUTE INFLUENCE COEFFICIENTS
GFF(2)= Q.

GFF(6)= 0.

IF( MU,EQ.0 ,OR, MD.EQ.O0 ) GO TO 20
GFF(3)= -.865%QDS1

GFF(4)= -2.*%GFF(3)

GFF(5)= GFF(3)

GO TO 2

GFF(3)= 0.

GFF(51)=0.

IF( MD.EQ.O0 ) GO TO 25
Ds1 = S1{MD)-S1(M)
GFF(5)= -.865/DS1

ZL = Z(M)-2DNI

RATIO = {((ZL-DS1)/ZL)**2
GFF(4)= GFF(5)*(RATIO-2.)
GO 1O 2

DSl = S1(M)=-S1(MU)
GFF(3)= -.865/0DS1

L = IDN25-Z1(M)

RATIO = ((ZL-DS1)/ZL)1%*2
GFF(4)= GFF(3)*(RATID~-2.)
RETURN

END

-FFINC-



*DECK TAD
SUBROUTINE TAD .
*[AD IMPLICIT ALTEKNATING DIKECTION ROUTINF~--STC -1AD-
(. INPUT
« MEBoMUBGL (g LNEAT=-~-"TATIUON TABLE ,
U BEM) = INDICATOK (BGIaND--SUBSUNIC) (Balb o) == SUPFRSONIC)
C ALy A2 g A3y MG AH AOGGAT A = INFILULNCEL COERETCTENTS
C HHS (M) - RIGHT HAND STDES (F MATIREX LOQUATTION
C AG(M) = 1. FOR FLIRST POINT OF DUOUBLE STRLAMLINE
C TADM = ~1 LINE RELAXATION ALUNG STRE AML INE
C 1ADDM = 0 ALTERNATING ORTHOGONAL » STRLAMLINL RLLAXATINDN
C 1ADDM = i LINE RELAXATION ALONG ORTHOGUNAL
COMMNN /CH / B30u)
COMMON /CDS2 /7 DS2(300)
COMMON /CRHS / RHS(300)
COMMON /CA2 / A2{300)
COMMUN /CA3 / A3(300)
COMMON /CA4 / A4{300)
COMMON /CAS / A5(300)
COMMON /CAS6 / A6(300)
COMMON /CA7 / A7(300)
COMMON /CASB / A8(300)

DIMENSION A1(300),A0(300)
EQUIVALENCE (A1 ,A5), (A9 ,A6)
COMMON /CDDS2 / DDS2
COMMON /CIADIN/ RHOBAS,RHUAMP,1ADM
COMMON /CLBL 7/ LBL,LSS(2),LBLDUM(5)
LOGICAL LHL
COMMON /CMAXIT/ MAXIT,NREFIN,DUMIT(2)
COMMON /CPI  / PI1,DUMPI(5)
COMMUN /CTOLRL/ TOLRL ¢MAXSWP ,CLEN,DS2MX, TOLES2 ,NSWP,DTOLRL(6),
® SGLIMIN, TOLINR

C STATION TABLE
c INDEX- L=LO,LESTA
C SCHOKE= STATION CHOKE INDICATOR (ADJWF,BRHS,WRIOUT)
C MCL = SHARP CORNER INDICATOR (BLDTBS)
c MCL = FIELD INDEX OF CONTRUL STREAMLINE (PYMOVE,FLOBAL)
COMMON /CHDATA/ X1(1)yLNEXT(L)sMLB(L)MUB(L),PRIM(L),
1 TYPELB(1) NAMELB(L),ILB(1),FLB(1),S1LB(1),
1 TYPEUB (1) 4NAMEUB(1),IUB(1),FUB(1),S1UB(1),
3 VMB( 1) DWOV(L1)y X2CL(1),VCL(L),MCL(481)
LOGICAL PR IM |
INTEGER TYPELB, TYPEUB
DIMENS ION SCHOKE (1)
EQUIVALENCE ( SCHUKE , DWDV)
c TABLE OF INDEX LIMITS
COMMON /IXORIG/ LHO,LHE, LBDU,LBDE, LTO,LTE, LWO,LWE, LFO,LFE,
* LOJLESTA, LDUM(B), B
* MO GNMy NJoNFCOULSy MAXNJ,MAXDL o MAXNM, MAXLE o
% LEOJLEEs LRO,LRELRD
DIMENS ION LIMITS(24)
EQUIVALENCE (LIMITS,LHD)
COMMON /CM / JMS(300)

COMMON /CIDEX / MM2,JS,M]1,MDN,ISTAG

COMMON /CIDEXR/ MyMIL1(4)4M3,MJI2(4) M5 MJG(4)4M2,MIN14) M6MIBLS)
CUMMUN /ZERASE2/ AA4(128),AA8(128)BB(128),A410128),A421128),

* MSAVE(128),DRASE(T32)

290



C

C

COMMON /CPRINT/ PDUM(6)4+PRT(20)
COMMON /CSS / SSFMLoSSEFuSStANGoSSDFcSSFENDoSSFNDl

1

INTEGER
LOGICAL

v SSDLE yAFACT ¢ BRLX yCURRLX s TSIC oRHOC »RHOCSS
SSFML :
SSEF, " SSDF, SSOLE

INITIALIZE DS2 TO 0.y NSWP=0
CALL SETM{1¢0.4DS2¢NM)

NSWP = 0O

ASSIGN 235 TO LGO

ALIM = SQRT( FLOAT{(NM) )
LIMSWP= MAXSWP-IFIX(ALIM)-2
FNM = 1./ALIM

CLENX = 4.,*SGIMIN

ITYPE = JADM+2

XXK = 0.

RHO = RHOBAS
LOOP TO SWEEP THROUGH STATIONS
LSTART= LO

LEND = LESTA

IF( .NOT.LBL ) GO TO 1
IF( LSS(2).EQ.0 .ORs LSS(2),LT,LSS(1) ) RETURN
SET LIMITS FOR LINE BY LINE SUPERSONIC SOLUTION

ITYPE =
LSTART=
LEND
1L
DS2MX
DDS2

2

LSS(1)
LSS(2)¢]
LSTART
0.

0.

IF( RHOAMP.EQ.O0. ) GO TO 1111

COMPUTE RHO --ITERATION FACTOR

XXK =
IF{ xXXK
TSIN =
RHO =

1111 RHO1 =

XXK+1.

oeGEJALIM ) XXK=],

SIN(.S*XXK*P [#FNM)
RHOBAS+2,*RHOAMP *TSIN**2
lc-RHO

GO TO (200+242) 4 ITYPE
LOOP ACROSS STREAMLINES

2 MA =
MB =

IFINSWP,

M
3
4

K
K

MLB(L)

MUBIL)

GE.LIMSWP) PDUM(3)=1,
MA

0

Kel

BUILD COEFFICIENT TABLES FOR TDSEQ ON ORTHOGONAL
GET M2,M3,M5,M6 lNDlCES

CALL GETRLX
CALCULATE MODIFIED RIGHT HAND SIDES

IF( B(M).LE.O. ) GO TO 20

SUBSONIC
10 AA4]
AA42
8B(K)

BRANCH

-(A2(M)0A3(M)4A5(M)+A6(M’)

A4(M)~AA4]

RHS(M)=(A2(M)*#DS2(M2)+A3(M)*DS2(M3) +RHOL*AA4]L1*DS2(M)

44



(e Mg

o SALMIEDLLIMS)4ALIM)IEDS2(MG)Y)

ANGK = AAGZeRHNPAAG)
GO 1o 30
SUPERSUONTIC BRANCH @ —=---- GLT INDEX-~ Ml
SPECIAL 5 POINT CUBIC-- SSFML=3, PICK UP AQ -
20 M} = M2
21 MM2 = Ml
CALL GETIX

IF( M1.EQ.O0 ) Ml=M
IFC 15TAG.EQ.3 ) GO TO 21

M1SAV = M]
29 MM/ = M)
CALL GETIX

TEC I5TAG.EQLY ) GO T 2%

MO = M1

M1 = M1SAv

AA4Ll = ~(AZ(M)4A3(M)+AL(M)I+AD(M))

AA42 = A4(M)-AAG]

BB(K) = RHS(M)-(AL(M)*DS2(M1)+A2(M)*sDS2(M2)+A3(M)%DS2(M3)+RHOL*
* AA41%DS2(M) +ALIMIEDS2(MO))

AAGK = AA4Z+RHO%*AA4] '

IF(SSFML.EQ.3) GO TO 29

YRIDIAGONAL DECOMPOSITION
IF A6(M)=0y4 ADJUST LOCALLY TO RHO=1
30 IF{ A6(M).NE.O. ) GO TO 31
29 B8B(K) = BBIK}+RHO1%AA41%DS2(M)
AA4K = AA4K+RHOL1%AA4]
31 IF( K.GE.2 ) GO TO S0
AAB(K)= AB(M)/AA4K
BBIK) = BB(K)/AA4K
GO TH 61

FORWARD DECOMPOSITION
SPECIAL LOGIC FOR 2-ND OF DOUBLE POINT:
50 IF(A4(M).NE.1.) GO T 51
GO 1y 60
51 TF{A4(M-1)NELL) GO TO 6N
IF( B(M).LE.O. ) GO TO H2

AA4]l = -(A2{M)+A3(M)+AS(M)+A6GIM))
GO TO 53
52 AA4l = —-(A2(M)+A3(M)+A1(M))
53 AA42 = A4({M)-AA4]
AA4K = AA42+RHD*AA4]
IF{ A6(M).EQ.O0., «URe (BIM)eLEeDe «AND. SSFML.EQ.3 ) )
#AA4GK = AA4K+RHOLl%AAGL
AAGK = 1./7(AAGK+AT(MI®AABIK=-2)%AAB(K=-1]))
AAB(K )= AB(M)®AA4K '
BB(K) = (BBIK)-AT(M)&(BR(K=2)-AAB(K=2)*BB(K=-])))*AA4K
GO TO 61
60 AAGK = 1l /(AA4K-AT(M)%*AAHIK=-1))
AAB(K )= AB(M)®AA4K
BB(K) = (BB(K)-AT(M)*BB(K-1))*AA4K
61 IFU M.GE.MB ) GO TO 62
M = Me]
GO T0 4

}MC/



o0

DS2(M)= BB(K)

BACK SUBSTITUTION
70 M = M-1
K = K-1

IF( M.LT.MA ) GO TO 100
BB(K) = BB(K)-AAB(K)*BB(K+1)

CALCULATE DODS2+DS2MX
62 DDS2 = AMAX1( DDS2,ABS(BB(K)-DS2(M)) }
DS2(M)= BB(K)
DS2MX = AMAX1( DS2MX,ABS(DS2(M})) )
GO 10 70

INDEX TO NEXT STATION
100 IF( DS2MX.GT.CLENX ) CALL ERROR1
L = L+LNEXT(L)
IF( L.LT.LEND ) GO TO 2
INCREMENT SWEEP COUNTER
NSWP = NSWP+]
IF( POUM(3).NE.O. ) CALL TABPRT(5HDS2-A¢DS2¢NM,NJ)
IF( PDUM{3).NE.O. ) WRITE (6+999) DDS2,DS2MX
999 FORMAT(//6X,5HDDS2=, 1PE16.8¢6Xy 6HDS2MX=¢E16.8//)
IF( JADM.EQ.1 .OR. LBL ) GO TO 321

LODP YO SWEEP CROSS-STREAM ALONG STREAMLINES
NOTE*%x [STAG=3 POINTS ARE SKIPPED
200 J2 =NJ
DS2MX = 0.
DDS 2 = Qe
202 M = MBEGIN(J2)
CONSTRUCT MATRIX COEFFICIENTS ALONG STREAMLINE
K =0
203 K =z K+l
GET INDICES M2,M3,M5,Mb

205 MSAVE(K)= M
CALL GETRLX

IF B(M).LE.O.—-(SUPERSONIC-- SUBTRACT A1#*DS2(M1) FROM 88
IF SSFML.EQ.3 ALSO SUBTRACT A0*DS2(MO) FROM 88
A41IK = ~(A2(M)+A3(M)+AS5(M)+A6(M))

IF( BIM).LE.O. ) A41K=AGLK+AS(M)+A6(M)

A42K = A4(M)-A4IK

AA4K = A41K+RHO*A42K

MDB = M-1

IF( A4(M-1).EQ.1.) MDB=M-2

BBI(K) = RHS(M)-LAT7(M)*DS2(MDBI+RHOL*A42K*DS2(M)
* +AB(M)*DS2(M+1))

IF( B(M).GT.0. ) GO TO 206

M1l = M2 :

2051 MM2 = M1
CALL GETIX

IF{ M1.EQ.O ) M1l=M
IFt ISTAG.EQ.3 ) GO TO 2051

M1SAV = M1 : A
2052 MM2 = M1l ‘ iijF\
CALL GETIX

IF( M1.EQ.0 ) Ml=M
IFt ISTAG.EQ.3 ) GO TO 2052



c

206

207

208

210

220

225

230

231

240

250

300

MO = M1
M1 = M1SAV
BBIK) = BBIK)I-AL(M)I*DS2(M]L)I-ADH(M)2DNS2(MO)

PENTA-DIAGONAL MATRIX-- DLCOMPOSITION
ADJUST T0O RHO=L IF AT(M)=0,

IFU AT{M).NE.O. ) GO T 27
BBIK) = BBIK)+¢RHI1I*A42K®DS2(M)
AAGLK = AALGK+RHOL*AG2K

IF( K.GT.2 ) GO TU 220
GO TU (208,210) , K

CM = 1./AA4K

A4l(K)= AS(M)*CM

IFL B(M).LE.O. ) A41(K)=0.

A42(K )= A6IMI*CM

IF( B(M).LE.O. .AND. SSFML.EQ.3 ) A42(K)=0.

BR(K) = BR(K)%CM

GO Tu 225 _

cM = 1./1{AAGK-A3(M)*AGL(K=1))

AGL(K)= {AS(M)-A3(M)*A42(K=1))%CM

IF( B(M).LE.O. ) A4L(K)=A4L(K)=AS(M)*CM

AG2(K)= A6(M)*CM

IF( B(M).LE.O. .AND. SSFML.EQ.3 ) A42(K) = A42(K)-Ab(M)*CM
BBIK) = (BBI(K)-A3(M)*BB(K-1))*CM

GO TO 225

cMa = A3(M)-A2(M)*A4]1(K=-2)

M = 1lo/(AAGK-A2(M)*A42(K~2)-CMAXAS4L(K=1))
A4l(K)= (AS(M)-CMA*A42(K—1))*CM

IFU BIM).LE.O. ) A4LIK)=A41(K)=AS(M)*CM

AG2(K)= A6(M)I%CM

IF( B(M).LE.Oe +AND. SSFML.EQ.3 ) A42(K) = AG2(K)-A6(M)%CM
BB(K) = (BB(K)-A2(M)*BB(K-2)~CMA*BB(K=-1))*CM

IF( M5.,EQ.M ) GO TO 230
M = M5
GO TO 203

BACK-SUBSTITUTION LOOP
ASSIGN 231 TO JGU

GO T0O 250

K = K-1

ASSIGN 240 TO JGO

BB(K) = BB(K)-A4l(K)*BB(K¢+]l)
M = MSAVE(K)

GO T0O 250

K = K-1

M = MSAVEL(K)

IF( K.LT.1 ) GO TUu 300
BB(K) = BB(K)-A4Ll(K)*BB(K+1)-A42(K)*BB(K+2)

CALCULATE DDS2,DS2MX

DDS2 = AMAX1(DDS2,ABS(BBI(K)~-DS2(M})) )
DS2(M)= BB(K)

DS2MX = AMAX1(DS2MX,ABS(DS2(M)) )

GO TO JGD 4 (231,240)

IF{ DS2MX.GT.CLENX ) CALL ERRUR}

J2 = Jz2-1

IFU J2.GE.1 )} GO Y1) 202

2



C

IF( PDUM(3).NE.O. ) CALL TABPRT(SHDS2-ByDS2¢NMyNJ)
IF( PDUM(3).NE.O. ) WRITE (6,999) DDS2,DS2MX

INCREMENT SWEEP COUNTER
320 NSWP = NSWP+l .

STREAMLINE SWEEP COMPLETE-~- CHECK CONVERGENCE ]
321 IF( DDS2.LE.TOLRL*DS2MX ) GO TO 900

IF( NSWP.LE.MAXSWP ) GO TO 1

ASSIGN 234 TO LGO
900 IF( PRT(2).EQ.0.) GO TO 902

CALL TABPRT(SHDS2-FsDS2yNMyNJ)
902 GO TO LGO , (234,235)
234 CALL ERROR1
235 RETURN

END




*DECK SSSPTI
SUBRNUTINE SSSPTI(XX4G)

#SSHPT] SUPERSONIC 5-PT INFLUENCE COEFFICIENTS ~SSSPT1-
DIMENS TON XX(5) 4G (25)

C INPUT - :

c XX = STREAMWESE DISTANCE DF FOUR POINTSy XX{L)peoeX(4)

C ouTPyr -

C G = CHANGE IN SFCUND DERIVATIVE, D2YDX2, PER UNIT CHANGE IN

C YY(0)yeooVl4)

COMMON /CSSHSPT/ XU4) oY 4)y X21eX31eX329X4) 9X42¢X43, ADyAl,A2,A3,A4

C X(0) = 0. l
DO 65 I=1,4
65 X(1) = XX(I+1)-XX(1)
CALL SSSPT
G(5) = AD
G(10) = Al
G(15) = A2
Gtr2zoY) = A3
GL25) = A4
RE TURN
END




