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This appendix to the User Manual for the Streamtube Curvature Analysis
contains the computer program listing. I£ should be noted fhat the listing
includes explanatory statements and titles so that the program flow is -
readily discernable. The computer program listing is in CDC Fortran

2.3 sc;urce language form, except for three subroutines, GETIX, GETRLX,

and SAVIX, which are in Compass 1.1 language.
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SDECK MAIN

aaoaaaaoaaan

C

OVERLAY(STC,0,0)
PROGRAM STCACINPUT,QUTPUT.TAPES, TAPESZ0UTPUT,
# TAPEY1,TAPE2yTAPE4=TAPE2)
COMMON /BCOMMN/ PROGM,TAPIN,TAPOT,REF(S5),PROGSV,FILIN,FILOY
LOGICAL TAPIN, TAPOT, FILINGFILOT
EQUIVALENCE (1PROGY,PROGM)
COMMON /ADAMOL/ NAME(6))ABDRES(6)sTITLE(S) s IDENT(6)
COMMON /sapaM02/ ENDJIB,DUM1¢2),ENDCRD
LOGICAL ENDJOB, ENDCRD
COMMON /CcB1YS-/ BITS,BLANK
EQUIVALENCE ( I3LANK,BLANK]
COMMON /CGRAV / CG .
COMMON /cNYRL / Ks(8),CARRY,ICHN
LOGICAL CARRY
COMMON /1IXORIG/ T11DUM(21),NM, 2TiDUM(LL)
COMMON /KEYS / KEYA(11),KEYB(11),KODA(22)
DIMENSION XKEYA(11)
EQUIVALENCE (XKEYA(1),KEYA(L)}
CoMMCN /TROUBL/ ERRJ,ERRMAJs INERRIPRERR
LOGIcAL ERI,ERRMAJ, INERR,PRERR

COMMON /ADJWF1/ MODE.LFF,MODEOQO,LFD

COMMON /CINNER/ INRCTR,RDUM,NINNER(16),CNVF(16)

COMMCN 7/ CMAX4 / ES2MXs ZMX» RMX» DS2MX. LDUMY

COMMON scMAXIT/ MaxIT,MAJCTR,GREFIN,EDUM

LOGICAL GREFIN

COMMON /CPRINT/ PPDUM(6),PDUME20)

COMMON /CSTALO/ NSSPTS

COMMON /CTAPOS/ RESTRT,ENDBEOT,STCFIL.K6SV

LOGICAL RESTRT,ENDBDT,STCFIL

COMMON 7/ CTE / TOLWF, TOLWFU, TEX12, TWF, TERWF, JRET
COMMON /CTOLRL/ TOLRL,MAXSWP,CLEN,DMDS2,TOLES2,NSHP,
1 DS1DMP,DStMyA,DS1MXB,DS4RMS,DMES2,DS1RMD
8, SGIREF,TOLINR

DS1DMP= DAMPING FACTOR ON DS1, 80 FOR NO DAMPING, =1 FOR NOMINAL
DsiMXxAz MAXe*PS1

DSiMXp= MAX CALCULATED DSY REFORE DAMPING

DS1RMS= RMS OF THE CALCULATED DsieS

ES2MX = MaX 8L POSITION ERROR AS DETERMINED BY THE FLOW BALANCE

NOW SYNRED [N COMMON / CMAx4 /=
DS2MX = Max CALCULATED SL ADJUSTMENY .
NOW STORED IN €OMMON / CMAX4 /=

NSWP & NUMBER OF LRELAX SWEERS

CQMMON /TAPES / NTAPONTAPN :

DIMENSION AA(8) o
COMMON /SELECYT/ LENTRY

DATA KA/11A/x KBDY/34BDY/, STC/3HSTC/

DATA ITRUE/LHT/

NTAPO
NTAPN 2
WRITE (6,7760)

1

7760 FQRMAT{(1H1,22X:+28He « C A R D I NPUT # a77)

INITIALIZE<o= AFTER READING NAMELISTS 1D,DIP
ENDFILE 5

REWIND 5

FORMAT(1H1)

FORMAT(8Aq0)

READ (5,7778) AA

IF{ EOF,5 ) 7784,7776

WRITE (6,7778) AA



c

c

C

7781

1001

1002
11
1100

4
8

1003 FORMAT(12,1Xx3AL8)

7
9

10

INPUT SECT1ON-<=«= ENTRY STCN TO (1,0

G50 T0
REWIN

READ(%,1001) NAME
READ(5,1001) ADDRES
READ(5,1001) IDENT

FQRMA
READ

7778
D 8

T (1x,6A10?

(5,1002) IN1,PROGM,TAPIN,TAPOT

FORMAT (1251%2A80,L1e9XsL1) .
WRITE (6;4100) PROGM,TAPIN,TAPOY

FORMAT {1H1,10X%,16HEX

& O6HTA
XKEYA
PROGS
ENDCR
ERRMA
PRERR
Ng 2
KEYAL
KEYB!
FILIN
Fr,o7
TAPIN
TAPQY
ERR
DATA
Kg
PROGM
K5
Go 10

POT=,L2/)
(4)= PRBGM
ve PROGM
ps ,FALSE,
Js «FALSE,
z FALSE:
1843

Iyz 1glLaNK
1)= IBLANK:
TAPIN
TAPOY
+FALSE,
+FALSE:
.FALSE.
1BDY/3HBDY/
= 18DY

= BIYS

3 KA

12

it 1 .n o n

CONSgCuTlve nlIP LIST READ
5 READ (5,1003) IN$,IN2,IN3,ING

1F(ED

GO 70 (20,9,10),INL

K5
K5(2)
ICHN
GO TO
K5
K5(2)

Fi5) 49%v7

= kgDpY
F IN3
z INA
12

£ N2
3 IN3

12 LENTRY= 1

15

4000

LOVER

21

CALL OVERLAYE3HSTC,1,0,6HRECALL)

1FC(( NOT,INERR) (AND,
WRITE (6+1004) LOVER
1004 FORMAT (//2Xx9HERR

ILENTRY

= T,5X,7HERRCOD=,12,5%

CALL ERRORK{GHERR=T )

WRITE

FORMAT{1H1//10X,26Hns0an

STOP

(6,1000)

19 ENDJOBE ,TRUE,

INPUT PROCESSING COMPLETE-s BUILD TABLES

20 LENTRYz 2

LOVER
cakl
1F(ER
CaLL

R) Go TO 15
FHEAD

1. . L
OVERLAYE3HSTC,1,0,6HRECALLY

2

{ [NOY,.ERR)} } GO TO

5

ECUTING PROGMF.A6/10X.6HTAPIN§,L2:5X|

s 7HLENTRY=, 12)

JOB TERMINATED soawe)



C

aaa

aa

WRITE (6,114Q)
RESYRT::TRUE'

REFINE, INNER LOOP INITIAL!ZATION

210 LFF

o

DS2MX

BITS
0
GREF IN® | TRUE,

0

IF(RESTRT) 60 To 215
LOVER = 3 -
LENTRY=21
CALL OVERLAYE3HSTC,3, 0,6HRECALL)
IF(ERR) Go Y@ 15

IP(-NOT GREFIN) GO TO 230

MAMCTRE MAJCTR#4

BEGIN INNER 1TR LOOP, CALC SYREAMLINE CURVATURE
ORTHOGONALIZE (8E£220)
215 RESTRT- +FALSE,

TWF

LOVER z 3

LENTRY® 2

CALL OVERLAY(3HSTC,3,0,6HRECALL)
IF(ERR) Go TO 15

ADJUST FLOWS AT CHOKED STATIONS
TEX!2 ® BITS
= BITS
TERWF = B{TYS
LFQ e 0
MODED =z ¢
LOVER 2

LENTRYa 1

CALL OVERLAYE3IHSTC,»240, 6HRECALL)
IF (ERR) g0 Y0 (%

PERFORM FLOW BALANCE, BEGIN FLOW ABJUSTMENY LOOP
227 LOVER 3 2

228

LENTRYz 4

CALL OVERLAY(3HSTC,2,0, 6HRECALL!

IF(ERR) Go TO 15

AES2MX ® ABS ( ES24X )

ES2LIM 3 SGLREF @ TOLINR

FES2LM = CLEN » TOLES?

IF(MAJCTR.GETMAXIT ,0R, ,NOT,GREFIN) ES2LIM = FES2LM

TOLWFU = TOLRF . .

IF(AES2MX .GE+ES2LIM «OR, MAJCTR.EQ+0) Go TO 228

MODE =2 af

LENTRY 8 3 .

CaLL OVERLAY(3HSTC,2,0,6HRECALL?

IF(ERR) GO TO 15

TWFP = TWF/€G

TERWFP = TERWF/CG

IF(TEX12,E0,B817S) GO TO 2303

WRITE (4,4252) MAJCTRINM, INRCTR) NSSPTS.NSHP DS2MX, ES2MX,
1 ES2LIM, ZMX  AMX, TEX12, TWFP, TERWFP

GO Y0 230

2303 WRITE(6,1252] MAJCTR,NM.INRCTR,NSSPTS,NSWP,DS2MX, ES2MXES2L M,

2 MY RMY

250 MCTR = Max0(1,MAJCTR)

IFCINRCTR.GETNINNER(MCTR)) 6O Yo 232
: 3



IFC,NOT,GREFN) ES2, IMBCLENTOLES2 .
IF ( INRCYR +EO. 0 +OR:. AES28X .GE. ES2LIM ) GO T0 240 -
c €S2 CONVERGED
17 (MODE EQ.3 :O0R, MAJCYR,EQ. 08) GO YO 232
MODE = 1
LENYRY & 3
CALL OVERLAY#3HSTC,2,0,6H
IF ( MODE-2 § 231,231,232
231 DS2MX = giTs
NSWwP ¢ 18178
TEX12 3 B1YS
TWF = 8178
TERWF & BiTS
GO YO 229
c ES2 AND FLOW ADJ ARE CONVERGED
232 IF(MAJUCTR,GETMAXIT ,0R, ,80%,GRBFINY GO 7O 300
GO YO 21p

RECALL)

C- MATRIC SoLUTION
240 LOVER = 4
CALL OVEBRLAY(3HSTC,4,0)
IF(ERR) GO T0 15
C ADJYUST STREAMLINES
250 LOVER ® 3
LENTRys 3
CALL OVERLAYL3IHSTC)31048HRECALL)
IF(ERR) GO T8 15
INRCYR® INRCYRe#Q
GO Y0 215

C ES2 AND FLOW ADY CONVERGED, REFINEMENT. SAY{SF]ED

300 LOVER * 2
LENTRYs 2
CALL OVERLAY(3HSTC:2)046HRECALL)
IF(PDUM(10),EQ,2,) CALL EDUMPS
IF(ERR) GO Y8 15
IF(ENDJOB) GO YO 100 .
Ir( IN3,E0,ITRUE ) TAPINgTRUE,
IF{ INMVEQ,ITRUE ) TAPOTS,TRUE,

IPROGME (N2

Go T0 1¢

c

00 WRITE (68,2000 : _
2600 FORMAT lislslloxs26Hoauﬂaoodo ENDJOB saguesnce)
1140 FORMAT (1W0+55Xs{9HSOLUTION WISTORY/

- - -

é ssx'21H.-.-§‘;-;-.-.'.-.'—;;/{?ERS ATRIX SOLUTION

MENTY * : * MA° * e -
3 zx'lstg:EP;IEASGE ERROéuNE ‘. w e KUTTA  ITERATION/
4 100%X,3LHYRAILING FLOW FRACTYIONAL/ .
3 1X,130KNREFIN GRID  INRCTH NSSPTS NSWEEPS MAXeDS2 MAX e
6ES2 LIMeES? z R EDGEeX12 RAYTE FLOW
7 ERROR/
8 JON PTS /)

1252 FORMAT (15,6%,13:5X,12:4Xs1446X,1314X0F9.6,2X.F9,6,2X,F9,6,
1 3XaF8,3,3X:FB.356X,F4,0,4X,F9,4,4X,F7,4)
Stop
END



#DECK USECDG
BLOCK DATA USECDG
sUSECDG REPLACE LFIELD USE CARDS
COMMON /AL LCOM/ C1(24)
COMMON /CA0 7 A0
COMMON /CPRINT/ £32(26)
COMMON /CTHICK/ C7(302)
COMMON /C1DEX 7/ C5(6)
COMMON /CFRFIN/ C3(6)
COMMON /cgeaM2/ €30¢(20)

COMMON /CcpS2 7/ €12(900)
COMMON /CRHS 7/ RuSt768)

COMMON /CcuHDATA/ €9(2200)

COMMON /CBND 7/ C2(2)
CoMMON /CCURY 7/ CURV(768)
COMMON /CPHIL 7 PHI1(768)
COMMON /CSst / S1(768)
COMMON /CS2 /7 S2(768)
COMMON /S| 'TAB # C8(384)
COMMON /M / JMS(768)
COMMON /CB / B(768)
COMMON /(2 /7 2(768)
COMMON /CR / R(768)

COMMON /evM / VM(768)
COMMON /CFRFLD/ C4(830)
COMMON /ERASE2/ C31(1536)
END






$DECK SYCBLK
BLOCK DATA STCBLK
#STCBLK STC BLOCK DATA 'STCBLK!

COMMON /ALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIA,RGA,GAMA,
g MACHC,PSC,TSC,PTC,TTC, AXIC,RGC,GAMC,

& DAX1Y,SCALEA,YTE,CHOTST
LOGICAL AXTA4sAXICsCHOYSY
REAL MACHA(L) ,MACHC

COMMON /BENDIN/ NBCIN(2),ACF(2)
COMMON /ca!T8 7/ BITS,BLANK .
COMMON /CCRX / CRXSL+CRXOL,CRX8S,CRXE,ERXC,DCRX
DIMENSION CRX(6)
EQUIVALENCE (CRXsCRXSL)
COMMON /CFB2 7/ PASSY
LOGIcAL PASSY
COMMON /CGRAY / €G
COMMON /“C1ADIN/ RHOBAS, RHOAMP 1ADM
COMMON /CINNEBR/ INRCTR,RDYM,NINNER{16),ENVF(16)
CoMMON /C1SBAT/ FARFLD(2)nFREE(Z)aPRES(z)-PSP!SVcNZP.

8 IP(10),PSP(40),NZPL,DISBOT,ADUM(6)
INTEGER FARFLD,FREE,PRES,PSPISY ,

COMMON “civPe 7/ 1VP,VPDUM,NRFE2), INR(2),X1VP(2)

& MXLRLX

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

COMMON /CMAXTIT/ MAXREF,NREFIN,GREFIN,TL
COMMON/CNORM / RHL,RMiAHL ) ARM

CoMMON /CP! / PL,TWOPI,PIQ2,PI04, TODEG, TQRAD
COMMON /CPRPARN/ PRPRN

INTEGER RRPRN
-COMMON /CcPYMBV/ VELPOT,1COB,NODENS,FBASYG

LOGICAL VELPOT .

COMMON /CREFIN/ DREFIN,SG21,VHGL,VMG2, NGR,NGZ,SGR(10),GR(10},
8 SGZ(10)4G62¢(10}

DIMENS!ION G40¢40)

EQUIVALENCE (G40,SGR)

COMMON /CsLC / BRANCH(4)

COMMON /CSS 7 SSFMLoSSEFnSSEANGoSSDFoSSFEND:SSFNDIa
& DSS12),RHOW,/RHOWSS s TSIC,RHOC,RHOCSS

INTEGER - SSFML

LOGICAL SSEF, SSDF

COMMON /CTE / TOLWF,TOLWFU,TEX12,TWF, TERWF, JRET

COMMON /CTOLRL/ TOLRLI)MAXSWP,CLEN:DTOLRY,TOLES2,NSWP,

& DS1D4P,DS1DP1,DYOLR2(4),SGLREF, TOLINR
COMMON /1XORIG/ LHO,_HE, LBDO,LBDE, LTO,LTE, LWO,LWE, LFO,LFE,
& LO'LESTA,LSO, LSE-LDUM(é).
3 MO'NMe NJYINFCOLSs MAXNJ I MAXOL e MAXNMIMAXLE
& LEO,LEE, LRO,LRE,LRD

COMMON /SLYAB2/ RTR(128)

C COMMONS NOT PRESENT IV GE VERS{ON
COMMON /CBEND / NRCB(2),ANGE(2),CURVE(2),FB(2)
COMMON /cBOW 7/ BSHOCK, uunastea
LOGICAL BSHOCK ,
COMMON /CCUBE 7/ NBC(2),C1t2y,82(2),FEND(2)
COMMON /CEDUMP/ 1GODMP
COMMON ZCUFIT1/ LFOUT
LOGICAL LFOUT
COMMON /CPRINT/ PPK(6),PDUM{(28)
COMMON /| 1NMAX/ LMAX
DATA MACHA/0877777777777/, PSA.PTA/2-14 69674 TSA)TTA/24538,7/:
& AXIA/.TRUE,/, RGA/17%6.2/7, GAMA/1,4/, SCALEA/1:/,

7



& TYE/0, /% CHors;/.rRue;i
DATA NBCIN/2y2/, acfrso0,,0,/
DATA BITS/0377777777777/, BLANKZ1H /
DATA CRX/.378,.375,:.425,0,,0,.0"7
DATA PASSY/.TRUE./
DATA cG/32.1%4/ ,
DATA RHOBAS,RHOAMP,1ADM/ . .5,.5,0/
DATA NINNER/§6840/,ENVF/1bes,/
C GE LINES DELEYED
DATA PSPISV,NZP,/NZP1/0,0,0/
C NOTE - ApuM(1) IS USED TO EXTEND FAR FIELD BOUNDARY
DATA NRF/1.:0/7¢INR/L40/+ XIVP/1 48600479 MXLRLX/S/
C GE LINE DELETED
DATA TL/1;E&/
DATA RN/O,/ . - :
DATA P1/3,14159265/, TWOP1/6,2831853/, P1G2/1,57079632/,
4 P1Q4/,78539816/, YQDEG/S57.2957795/, TQRAD/.0174532925/
DATA PRPRN/O/ }
DATA VELPOY/F/,1C0B/«1/, NODENS/0/,FBASYG/0:/
DATA G40/4048377777777777/, NGRZ1/, ‘
4 VMG1,VM82/400,,100,/, sGR/{0,,940,/, SG21/1,/
DATA BRANCH/84999,/ o _ _
DATA SSPMU/4Z, SSEF/,FALSE./» SSEANG/0,/, SSDF/.FALSE,/
% sSFenD,SSFND1/,75,,75/; 1Sic/2,/,
4 RHOW ,RHOWSS,RHOC,RHOCSS/L, 1,,1,,1,/
DATA YOLWF/,801/ : . )
DATA TOLRL/L7Ew3/, MAXSWP/200/ , TOLES2/1,E=3/,

& DSiDMP,DS1DPL/0,4,5/, SGLREF/0,/s TOLINR/,05/
DATA LHOJLHE/Z1,0/, MO.NM/2,0/, NFCOLS/20/, MAXNJ,MAXOL/$28,96/,
] LEOJLEEZ140/, LROJLRE/L U/ '

DATA PTR/{28%1,/

C DATA DIFFERENY FROM OR NOT PRESENY IN GE VERSION
DATA MACHA/L1VEL15/,PSAIPTA/2414,696/,TSA,TTA/20518,7/
DATA PSA,PTAuTSATTA,RG/5nL;/
DATA BITS/1,815/

DATA (FARFLDEI),1=21,2)/10HFF 10 /

DATA (FREE(1§,181,2)/10HFREEL 21 OHFREE2 /

DATA (PRES(!},1=1,2)/10HPRESL 1 1OHPRES?2 /

DATA ADUM/,29,540,/ ,

DATA (PYITLEFI),131,6)/6H s6H - STRE,8HAMTUBE,6H CURVA,

& 6HTURE P.6HROGRAM/ s
DATA G40/4021,E15/,VMG1,VMG2/717 .1/
DATA NGZ/0/,,SGZ/10a0,/, DREFIN/ 0L/
DATA DSipMP/7 02/, SGIREF/%0.E6/

DATA BSHOCK/F/

DATA NBC/2a40/,C1,02,FEND/240,,240,,240;/
DATA 1GOpMP/1/ : .

DATA LFOyuY/f/ .

DATA PPK/6407/,pDyv/0,,4,,0,,8,,1640,/
DATA _MAX/64/

END



*DECK EDUMPS

SUBROUTINE EBUMPS
*EDUMPS

SUBROUTINE EBUMPS

190

200

1200 FQRMAT(S7x.18HFIELD TABLE DUMg/IZBH J M

TERMINAL

BDUMP YEDUMPS!

TABLES(L),LNERT(17,MLB(1),MUB(97)

B(300)

CURV(300)

DS2¢300)

Mo JoMUIMDe ISTAG

LINES,OMIYFK,PTITLE(6)

OM]ITFK

JMS(300)

PHI1¢300)

R¢300)

RHS(300)

S1(300)

§2(300)

[1TAB

VM(300)

2(300) .

LHO,LHE, LBDO,LBDE, LTO,LTE, LWO,LWE, LFO,LFE,
LO,LESTA,LSO,LUSE,LDUM(S),

MOy NMs NJ/NFCOLS: MAXNJ,MAXOL ,MAXNM;MAXLE,
LEOLLEE, LRO,LRE,LRD

CALL TABPRY(&HWAKETB,TABLES,LWE, 2]

CALL TABPRT(4HCADUWF ,TABLES,LFE,8)

CALL TABPRY(6HSTATAB,TABLES,LESYA,5)

COMMON /CKDATYA/
COMMON /cg /
COMMON /CCURY /
COMMON ZcpS2 /
COMMON /CtDEYX /
COMMON /cUINEg/
LOGICAL

COMMON “/CwM -/
COMMON /CpHIt /
COMMON /cR /
COMMON /CRWS /
COMMON /(cS1 /
CQMMON /Ccs2 7/
COMMON /cTAgRR/
COMMON /CcVvM /
CoMMON /C2 /
COMMON /1xOR}G/

8

&

8

I1TAB = _Lwo
11748 = LfFO
11748 = O

L E L0

LMAX = _ESTA
OMITFK= .TRUE.
LINES = ¢4

Ma = MUB(L)
MB E MuBtW)

CALL FHEAD(MBaMA®2)
If (LINES EQT(MBeMAS5)) WRITE (6,3200)

WRITE ¢
Do 200
CALL GE
WRITE ¢

&
CONTINY

6,1208)
MsMA,MB
Ti1x

6,1201)

JoMaMUIMD, ISTAB, S1(M);S2(M)sZ(M),R(M),PHIL(M)]

CURVEMY s VMIM) aB{MY s RHS (M) s DS2( M)

L 8 LeLNEXT(L)
IF(L LE.LMAX} GO TD 190

8 S»
&M

MU MD } St

Z CURY

RHS

, PRIt
DS2)

1201 FORMAT (1x,18,315,12,2F11,.6,2F12,6,F11,6,F12,7,2F211,3,2F10.5)
1202 FORMAT(LH )

RETURN
END



«DECK ERRORK
SUBROUTINE ERRORK(NAME)

anaaaaaaaaoa

. COMMON /CPH1t

CaMMON /ZALLCOM/
1
2
REAL
LOGICAL
LOGICAL
COMMON /ERASE2/

1
2
2
REAL
DIMENSION:
EQUIVALENCE
DIMENSION
EQUIVALENCE
FIELD TABLES
INDEXw MzMO,RM
CoMMON /C2
COMMON /CR
COMMON /(CS?2
COMMON /st

COMMON /CM
COMMON /CCURV

L O O S

COMMON /CB /
COMMON /CRHS /
CoMMON /CDS2 /
COMMON /CEDUMP/
CQMMON /C1DEX /

MACHAIPSAsTSAGPTAITTA) AXTAsRGA,GAMA,
MACHC,PSC,TSC,PTC,TTC, AXIC.RGC,GAMC,
DAX!T,SCALEA,YTE,CHOTST

MACHA(L) MACHE

AXTAPAXIC

CHOYST L
AREAL96),AREADI96) DISPL96).PT(96),LAMBDALIE),
RHO(96) s SQRTIVV(96) 1 1S¢98)sTT(96) 1 VMSQ(T6)s
VVKOKP(96), _ :
WQAC96) ,WSTi(96), RG(96),C2CP(96) FGR(96)
LAMBDA

ES2(96) ; SONQRH(96)

(ES2) VVKOKP )+ ESONARMsRHO)

RCU(96) '

{RCU,LAMBDA}

2(300)
R(300)
$2(300)
$1¢(300)
PHI1(300)
JMS(300?
Curv(300)

B(300)

RHS(¢(300)
DsS2¢300)

1GODYP
M,JsMU,MD,ISTAG

TABLE OF INDEX LIMITS

COMMON /1xOR1G/
»
#
8

DIMENSION
EQUIVALENCE
CoMMON /CVM /

STREAMLINE TABLE
COMMON /SLYAB /
INTEGER SLCHN

BOUNDARY TABLE

LHO,LHE, LBDO,LBDE,
LOJLESTA, LDUM(BY,
MO, NM, NJ,NFCOLS, "QXNJ‘HAXOL¢HAXNM.MAXLEI
LFEO,LEE, LROJLREJLRD

LIMITS(24)

(LIMITS LHO)Y

VM(300)

LTO,LTE, LWO,LWE, LFO,LFE,

W(12B8),Xx2(128),SLCHN(128)

INDEX+= LBaLBBOLBDE

LBNEXT=
LBZy =
CHNAME= CHANNEL

D
INCREMENT TO NEXY BOUNDARY _
INCREMENT TO THE FIRSY BOUNDARY POINTY (0 BEFORE COALLATIO

WITH WHICH YHE BOUNDARY DATA IS ASSOCIATED

up- T T OR F FOR UPPER OR LOWER BOUNDARY

LEDEX = RELATIVE INDEX OF L:E, ROINT WHEN LOWER AND UPPER SURFACE
CONTAURS ARE CONNECYER

BDNAME,LBAsLBBSNAME AND INDEX LIMITS OF SPECIF]C BOUNDARY

DIMENSION
1
2

LOG]CAL

DATA WHEN BOUNDARIES ARE COALLATED

BDTt1),LBNEXTt1),LB821(1),
CHNAME(1),UP(1),LEDEX(1),
IBT(1),RBT(1)sANGBT(42)
up '

INTEGER gDYTyCHNAME,BDONAME

DIMENSION
EQUIVALENCE

BONAME(1),LBALL) LBB(1)
(BDNAMEsZBT)+ (L BAIRBY}s (LBB1ANGBT)

FLOW ADJUSTMEAT TABLE

10



aoaaaaogaaaaaaoaaocaaaan

aaaaaa

100

150

180

190

INDEX = LF LFO,LFE

NFCOLS=

X1F s ORYHOGONAL COORDINATE

X2F = STREAMLINE COORDINAYE OF SL EMINATING FROM T,g,
X1BF = X4=COORDINATE OF CHOKE STATJON OF FLOW BELOW T+E:
X1AF = X1=COORDINATE OF CHOKE STATION OF FLOW ABOVE T,E,
S1F = S12COORDINATE OF T,E, (UPPER SURFACE), THIS ITEM

1S USED WHEN INTERPOLAYING FOR WAKE DELYTA-STAR,
LFB,LFA=INDICES OF STATIONS BELOW AND ABOVE T,.E.
NCHBINCHA2NUMBER OF CHANNELS BELOW AND ABOVE T.E.
LRF = INDEX OF DUMMY ORTCHN L{ST FOR THE T«E.
LRXF = INDEX OF LAST CHANNEL BELOW THE T.E.
JORDERz 0 IF YOTAL FLOW AT X1F IS GIVEN
2 1r FLOW ABOVE T, E, 1S GIVEN
3 4 IF FLOW BELOW T,E, 1S GIVEN
JORDER=z =% IF FLOW AT X1F 1s CHOKED AND SINGLE CHANNEL

DIMENSION X1F (L) aX2F (1) o XLBF (1) aX1AF (1))
1 S1F(1)Y,NCHB(1) s NCHALL1),JORDER(1), VNR(12)
EQUIVALENCE (LFB, X1BF ), (LFA X1AF ), (LRF,NCHB), (LRXF,NCHAY
DIMENSION LFB(1)LFACL) oLRF (L) sLRXF (1}

STATION YTABLE
INDEXe LaL0O,LESTA
SCHOKEa STATION CHOKE INDICATOBR (ADJWF ,ARHS,WRIOUT)
MCL .= SHARP CORMER INDICATYOR (BLDTBS) :
MCL = F1ELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ X1(1)oLNEXT(L1YaMLB(1) s MUB(L)aPRIM(1),

1 TYPELB(L),NAMELB(1),ILB¢1),FLB(1),S1LB(1),
1 TYPEUB(1),NAMEUB(1),1UB(1), FUB<1>.51UB(1).
3 VMB (1), DwbVell, xcht1> VCLll) MCL (481)
LOGICAL PRIM
DIMENSION SCHOKE(1)

EQUIVALENCE (SCHOKE,DWDV)

EQUIVALENCE (BDT,X1F,X1), C(LBNEXT,X2F,LNEXT), (LBZ1,X1BF,MLB}
EQUJVALENCE (CHNAME ¢ X1AF o MUBY» (UP1SLFIPRIM)

EQUIVALENCE (LEDEX/NCHB, TYPE|{ B)s (ZBT,NCHAJNAMELB)
EQUIVALENCE (RBT+ JORDER, ILB) (ANGBY ,yNR:+FLB)

COMMON /CYABRR/ 11TAB

WRITE (6,100} NAME )
FORMAT(//2X,13HERRORK CALL=-,1A8//)

CALL TABPRT(AHALLCOM,MACHA,2048)
I117AB = LBDO .
CALL TABPRT(B6HBDYTAB)BDT, BDE.3)
11TAB 3 LFO

CALL TABPRY(GHCADJWF XLF ,LFE.8)
I$TAB 3 Lg

CALL TABPRT(6HSTATAB,X1,LESTA,5)

WRITE (6,1150) (J, XZCJ).SLCHNCJ).N(J) Ja1 NJ)
L = L0

LMAX = LESTA

OMITFK= . TRUE.

LINES =z 64

MA s MLB(L)

MB s MUBtuL)

CALL FHEAD(MB=MA42)

IF (LINES.EQT(MB=MA25)) KRITE (68,1200
WRITE (6,4202) 11



DO 200 MeMA,MB
CALL GETIYX _
WRITE (6,1204) oM MUMD,ISTAG, SL1(M),S2(M)Z(M),R(HM),PHIS (M),
1 CURVCH)(VM(M):B!M’»RHS!M):DSZ(H’
200 CONTINUE
L T LSLNEXT(L)
IF(L,LE.LMAXY GO 7O 190

ERASE2 DUMP .

300 Nk = MINOINK,98)

GO 7O (400,310,330,350,360),1GOBMP
310 WRITE (6.1000)

D0 315 131,Nk o

- WRITE (6,4008) (AREA(J),J81,672,96)

315 CQONTINUE :

WRITE (6,1002)

DO 320 l=4,NX

1P z 672!

WRITE (6,1001) (AREA(NIaJsIPs 1536196)
320 CONTINUE

GO 70 400

330 WRITE (6,1003)
1 2 9
L S LUNEXT(L0)
DO 335 IL=LOXLESTAsL
! 5 1%

WRITE (6,4001) (AREA(Y),Je1,768,128)
335 CONTINUE

WRITE (6,1005)

DO 340 121 NK

1P s 768+1 4

WRITE (6,1008) (AREA(J), % 1P,1248,96)
340 CQNTINUE

Go 70 400 -

350 WRITE (6,1007) (AREA(1),121152,1183)

?RITE (6,1009%)

= 0

L s UNEXT(LO)

Do 355 lL:LOtLESTA-L

1 144
WRITE (6.1010’ (AREA(J’.J’! '1152,128)
355 CONTINUE

GO YO0 4090

360 WRITE (6,1014) cAnEAtl).l:1024 {037}
WRIYE ta 4012}
1 0
L : LNEXT(LO)
Do 365 !LsLO¥LESTAL
1 3 (e} _
WRITE (6,1043) (AREA(J),J81,1024,128)
. 365 CoNTINUE
400 CONTINUE

1000 FORMAT (//2Xy40HSU'SROUTINES BRHS, FLOBAL, WRIBDY, WRIoUT//
1 11X, , SHAREA , 8%, SHAREAD, 9%, 4HDISP, 11X, ZHPT 7XQ6HLAHBDAr1°X|
2 3HRHE . 7X s BHSQRTVV)
1001 FORMAT (2x%:9613.5)
12



1002 FORMAY

1
1003 FoRrMAT
1
005 FORMAT
006 FORMAT
1007 FORMATY
10091F0RMAT

1010 FORMATY

1011 FORMAY
1

1012 FoRMAY
b

1015 FQORMAY

1202 FQRMAT

1201 FORMAY

(77130, 20TS 11X, 2HYT /9%, 4HVMSQ, 7X, 6HVVKGKP y 10X, SHWG A, 9X,
4HHSYA.1!X.2HRG.9Xo4HCZCP.10X53HFGR1 ,
(//72Xx17THSUBROUTINE PTMOVE// 12X, 3HXIL,11X,2HSC,41X,2HVCy
10X,8HVDS, 9%, 4HFyDS, 18X, IHSCX) :

'4aﬂu;2.1 X 3HDS,{1X)2HZK, 11X s 2HRK, 2X s SHWEZP T}
3.3,5¢,L2) .

(/734X
(2x§4si ‘
{//2Xu17HSUBROUTINE REFINE//2X,3HIA2,1617/2X,3H]Be,1617)
C//713%,24CR 19X, 4HDELS, 8X,SHDELVM, 2X, 4HLSTA, 3X, IHMJZ, 10X,
SHSGX 10X, SHSGY 4 10x, SRRAV, 10X ¢ SHZAV)
{2x13B813.,5:121614E13,5)

(//72%Xx14WSUBROUTINE SLB//2X,6HCURSS=,6E13,5/

2x,6MQV  F,8E,3,5)
(//743%+2HRBI11X22HZB, 10X s SHANG ¢ 8%, SHCURYB LOX s 3HE1B 211X
2HBI¥2X (6HJ2DONE, 3X ;3HMSV) -
(2%, 6813,%,2%,216)

(il ) , o o
‘1x0!3.315.12‘2?11.6;2;12.6.F11.6.r12.7.2r11.3.2'10;5’

1200 FORMAY (SYX,16HFIELD TABLE DUMP/128W J M MU MD I Sy
o s2 Z R PHIL CURV
sVM B RMS Ds2 )
LSTOP = 5§
IF(LSTOP,5Q.;8) 8TOP
RETURN
1150 FORMAT(///4X17THSTREAMLINE TABLEX/17X32Hy X2 SLCHN

8 W/C1185P12,646XsA6,P12,6,)4)

END
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eDECK ATANJ

FUNCYION ATAN3I(DY,DX,ANGREF)
0ATANl
c LIMITS AREge (sP1)

50

60

70
80

90

COMMON ,scatTaM3/ DANG
COMMON /CP1 / P1,TWOP]
DATA KNAMEZGONATANY /

ANG = ATANZ(DY,DX)
N s 20
N T Net

N -M

1F(N,eQ,0) catlb ERRORK(KNAME)

DANG =8 ANG-ANGREF
IF(P1-DANG) 60,70,70
ANG g8 ANG"TWOR!

GO Y0 sg

IF(DANGeP1) 80.90,90
ANG g ANG¢TWOR!

Go 10 50

ATANI = ANG

RETURN

END

14
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oDECK BARC
SUBROUTINE BARC(1)

BOURDARY INTERVAL CURVALINEAR DIST eBARCe

BOUNBARY TABLE OF Z,RsANG ‘
INDEX OF COOR=Z RELATIVE YO BDY=TABLE QRIGIN

DELTA«R s R{IV*L)I=R(IV)

. DELYA=Z & Z2(1Vel)®Z(1V)}

cHORS CONNECTING YHg ROINTS OF tHE INYERVAL
ANGLE RELATIVE TO TWE CWORD, POINTalV

ANGLE RELATIVE TO THE CHORD, POINTelVel
CuRVALINBAR DISTANCE BETWEEN PQINTS lv,Ivey

(ALSO-YPASQ,¥PBSQ, YPAB)

1

TABLE

INDEX- LB3LBDO.LBDE

INCREMENY TO NEXYT BOUNDARY

INCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIO
CHANNEL WITH WHICH YHE BOUNDARY DAYA 1S ASSOCIATED

T OR F FOR UPPER OR LOWER BOUNDARY .

RELAYIVE INDEX OF L'E; POINT WHEN LOWER AND UPPGR SURFACE
CoNTQURS ARE CONNECYESD

BDNAME,LBA,LBBENAME AND INDEX L{MITS OF SPECIFIC BOUNDARY

#8ARCwugn

c INPUT»

c BDY g
c 1 s
c QUYPUT w

v DR 2
C Dz =
c DX T
c . YPA %
c YpPB8 )
c SINTVLa
c

c BOUNDARY
c

c LBNEXTs
c LBZ4 =
C CHNAME=
c Up s
c LEDEX =
c

c

C

90

DATA WHEN BOUNDARIES ARE COALLATED

COMMON /CHDAYTAZ BDT(1),LBNEXTE1),LB21(1)y,

1
2

LOGICAL

CHNAME (1) 4UP (1), LEDEX(1),
18T(1),RBY(1)7ANGBY(42)
ue

INTEGER BDTyCHNAME,BONAME _

DIMENSION BDONAME(1),LRAML),LBB(L)

EQUIVALENCE (BONAME,ZBT)» _{{.BAsRBT), (LBB,ANGBY)
COMMON /CBEAM2/ DRsDZsYPALYPBeFsGa DXsYQDXsZMsRMoANGMsCURVMISIMY

1

LOGICAL
DI 5
DR ]
Dx s

RZONLY, ANGEHB,8INTYL, yPASG,YPAB,YPBSQ
RZONLY

Zgtite3)elBT()
RBY(1¢3)=RBT(I])
SORY(DZeDZ+DR*DR)

1IF(Dx EQ,p0.) GO TO 90

ANGCHD=
YPA s
YPB . g
YPASQ =
YraB =
YPBSQ =

-]

RETURN
END

ATANS(DR,DZ,ANGBY (1))
ANGBY (1) =ANGCHD
ANGBY (1e3)wANGCHD

"YPA®VYPA

Ypaa¥pB

. YPB#VPB

Dy®t{t. « (YPASQ®,SoyPXKBayYPBSQ)/154)

R4

15



aDECK BARES
FUNCTION BARES{NAME, VL, Iv2)
SBARCSe ACR D!SYANCE BETNEEN BOUNDARY pTS : #BARCS®

INRUT~
NAME = BOUNDARY NAME
Ivi.1v2sINDER OF POINTS IN YHE GIVEN BOUNDARY

c
c
c
c BOUNDARY TaABLE

c INDEXe (Ba3LBDO,_BDE

C LBNEXT3 INCREMENTY YO NEXT BOUNDARY

c LBZL = [NCREMENY TO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATYIO
c CHNAMEs CHANNEL WITH WHICH YHE BOUNDARY DATA IS ASSOCIATED

c ue E T OR F POR UPPER OR LOWER BOUNDARY

c LEDEX = REUAYIVE INDEX OF L.E. POINY WHHEN LOWER AND UPPER SURFACE
c CONTSURS ARE CONNECTED

c BDONAME,LBA,LBBSNAME AND INDEX LIMITS OF SPECIF]c BOUNDARY

¢ DATA WHEN BOUNBARIES ARE COALLAYED

COMMON “CHDATA/ BDT(1),LBNEXT1),LBZL(1Y,

COMMON “cB

B(300)
COMMON /CIDEX

MsJaMUIMDs 1 STKG

1 QHNlNE‘l)!UP(I’lLEDEX(i,a
2 IBY(1),RBT({)sANGBT42)
LOGICAL yp
INTEGER BDTyCHNAME,BDNAME
"DIMENSION BDNAME(L1),LBAML},LBB(1)
EQUIVALENCE taDNAME.zar). (LBAJRBT), (LBB,ANGBY)
c
COMMON /CBEAR2/ DR,DZ,YPA,YPB,F,G, DX,YQDX,ZM,RM,ANGM,CURVM,SiM,
bt RZONLY. ANGCHD stTVL. VPAso YPAB YPBSQ
LOGICAL : RZONLY
c INDEX~ MzMO, WM
- CaMMON /C2 /7 2(300)
COMMON /cR /7 R(300)
COMMON /CS2 / 52(300)
' COMMON /csi 7/ s51(300)
COMMON /CPHIS 7/ PH1IL(300)
COMMON /cM /7 JMS(300)
COMMON /CCURY 5 CURY(300)
/

C INDEX IN /BDYTAB/
L8 s LgFNaME)

c SUM THE ARC DISTANCES FOR INTERVALS IVL PO (!V2e1)
I z (geLBZL(LB)e3allveay)
IF(ISTAG,EQ.2) [g]ed
Istor « t.s.ctvaalv1>
S 50,

75 xr(x-xSYOP)an.oo.oo

CALL BARC(1) ‘

S 5 SeSINTVL

I s [e3

GO 70 99

90 BARCS 8 §

RETURN
END

16



#DECK BEAM

SUBROUTINE BEAM(X,Y,ANG,N} :
SBEAM=w ROTRTED CUBICS SIMILKYING & BEAM #BEAMe
¢ FiT 10 COORDINAYE POINTS

DIMENSION X(£0014Y(100),ANG(100)

INPYTS

X3y ® COORBINATES OF POINYS

ANG o ESYTIMATED ANGLE AT THE GQIVEN Poxurs. RADIANS (MAR1Y
ANG(1)s ESTIMATED ANGLE AT THE FIRSY POINT (MAmD)

N s NUMBER OF POINTYS

MA 8 0 [P THE VALUES OF ANGLES ARE NOY ESTIMATED,
8 1 §fr eSYIMATED ANGLES ARE GIVEN

MB = No OF ITERAT]ONS .

KD 5 STORAGE INCREMENY OF X»Y»ANG

KORDER® 0 IF ERRORL IS TO BE CALLED WHEN PTS ARE OUT OF ORDER
¥ et 75 SKIP THE POINY DRDER CHECK
s ,GE,1 IF RETURR {S Yo BE MADE FOR CORRECTIVE ACYION
(1F NOT lNPUT MA®0, MBai, Kps=i, AND KORBERs0)
SUBROUTINE BEND MUST BE PROVIDED TO CALEULATE THE FOLLOWING CcOEFF!
AC2,8),003,4)0B(LY, ALLUN) JA(2,N)¢BIN)

OUTPUT=-

ANG 3 CALCULAYED VALUE OF THE CURVE ANGLE, RADIANS

B & SLOPE IN ROTATED COORDINATES, LEFT END OF SEGMENT

YPB 8 SLOPE IN ROTATED COORBINATES, RIGWT END OF SEGMENT

ACHD = ANGLE (RELATIVE TO MORIZONYAL) OF THE LINE SEGMENTS, RADIA
CWDd 8 LENGYHS OF TME -LINE SEGMENTS BEYWEEN THE INPUY POINTS: EMO

\ KORDER® INDEX OF 2ND OF ADJACENY OUT=~OF-ORDER PTS, NOT=SD ON ENTRY

NOYE«COMMON. /BRASE/ MUST BE 8N fN LENGTH. TS LENGTH MAY BE CHANG
By A SUSE CAMD WITHOUT PROGRM RECOMPILAYION'

ORDER OF STORAGE IN COMMON /ERKSE/ [S = A¢103)

All,1 1
YPB(L1),DACL), ACHDCL),CHD(L), A(2,3},A(2,2),A(2,3),

aa aaQ aQaaaoaoaaoaa aaonooaoaooaoaaaaaaaan

1):A(1,2),8¢(1),
B(2),YPB(2),DA¢
COMMON /CAPAN3/ DANG
COMMON /CBBAM / MA,MB,KD,KORDER
COMMON /cpPi / P1,PIDUM(%)
COMMON /snass / A(S:.g(i;vvaatib DA€L) 1 ACHD(1),CKD(793)
DIMENSION YPA(100)
EQUIVALENCE typa,8)

DATA KNAME/4NBEAM/

IP(N,LE:1) CALL BRRORK(KNAME)
M 8 MA .
NS % BaNw?

c CALCULATE THB CHORDS CONNECTING THE GIVEN PQINTS
c KAND CALC ¥HE TYURNING ANGLES BEPWEEN SUCCESSIVE CHORDS
s 1 .
| g 1
Img w1
ACHD(1)mANG(€)
100 Kp 2 KeKD
Sx s X(KP}eX(K)
Sy s Y(KPi®Y(K)
Bely & ANG(K)
Cud(1)n sonfisx-sxosv-sv)
ACHD(1)mATANB(SY,SX,ACHD(IMB) )

Dafy) = DANG 17



IF(1,6Y,9 ,ARD; (AascoAax3;.Assan(1Me>>».GY.P: +AND,
® KORDER«NE.(®1)) GO YO 8pp
130 IMg e 1
1 B le8
K B KekD
17 (1=NB) {00y140,140
140 ACHD(])=ACHD(]=8)
Da¢t) = o
BCIY & ANG(W)

SLOPES IN THE ROTATED COORDINATE SYSTEM:
‘!'ROM THE ESTIMAYED INPUT ANGLES
g 1

IF(M) 160,180,160

160 YPA(IY TAN(B(1)=ACHD(])
YPBtI)s TAN(B(1¢8)gACHD(
1 3 le8
IF(1=N8) (604200,200

)
BB

SLORPES EQuAL TO A FRACTION OF TWE LINE SEGMENT TURNING
180 YRPALL)s o 2aBAt9)

1 E 9
185 YpPB(leB8)=.40BA(1)

YPAC1)E aYPBEIwg)

1 £ le8

IF({1eNB) §834190,190
190 YPB(1+8)z,24BA(1s8)

END EQUATIONS
200 CaALL BEND(N)

MAYCHING ANGLE AND CURVATURE EQUATIONS
IF(N=2) 250,800,250
250 s 9 :
GO Y0 26p
255 AL]) 8 CHDUI)wlg,e4,58YPACI)aYPACT))
At]e2)z CHD(1<8)a(1,01 5ayPB(1n8)aYPB(I.8))
Atletye 2 0(A(lyaa(le2yy
BUI) =2 «2.8A(] )eDA(]) o ACleplaDA(leg)
! % les8
260 1r(1~N8) 255¢300,300

ROUTINE TDSEQ « TRIDIAGONAL SIMULTANEOUS EQUATIONS
SOLUTION Y0 Ax=8, ON RETURN SOLUYION VECTOR X IS STORED IN
300 A¢3) =& A(3)/zA(2)
B¢1) s B(1)/4a(2)
! s 9 .
SPECTAL LOGIC FOR A(1,3!}
AlL) = A(LI/ZA(2)
A(10) 2 A(10)sA(9)wA(T) )
Al11) a3 CAtEL)=AlO)aAl)I/7A050)
GO To 312
310 Atgsl)e A(I*L)eACI)aA(]ws]
Atle2)s A(led)/A(Tet) _
312 Bl) = (B(llauA(1)0B(1a8)) s K(ie1)
% e
IF(l=Ng8) 310y4320,340 ,
SPECIAL uoclé FOR A(HiN-2)

320 Agla s A(l)aa(le2)en(log4)
Blt) s glglaatez)aB(jegp)
GO Yo 3%0

18



c BACK SUBST{TUTION
350 1 8 e )
1Ie(1=1) 400,355,360
c SPECTAL LOGIC FOR A(41,1}
355 B{e) & B({)Iw=A(1)eB(27)
360 BE]) = B(l)eAtl1e2)aB(]e8)
GO T0 330

c REEVALUATE YPB
400 ! L
405 YPB(1-82z g(llenA(l]?
1 t le8 A
IE{1=NB) 405x405.,450

¢ RETURN FOR ANOTHER [TEBRATION

450 M 3 Mel '

IP{MeMB) 200%x200,900
c ANGLES

500 1 s 1
K & 1

505 ANG(Kya AcHDD)&ATAN(B(I))
[ c Je8
K 8 KaKO

1P(1=NB)505,505,530
530 KQRDERP 0
GQ Y0 900

c ERROR = OUT OF OQRDER POINYS
800 IF(KORDER' EQT0) CALL ERRORK(KNAME)
KORDERR K : '

900 REBTURN
END

19



#DECK CREAM
BLOCK DATA BEAMBK
eCBEAMW DATA FOR /GBEAM /
- COMMON /CBEAM / Ma,MB,KD,KORDER
EABA MAsMB, KD, KORDER/0,1,%,0/
N .

20
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oDECK BEND

SUBROUTINE REND(AN)

SBENDew END CONDITIONS FOR THE BEAM Fl¥ #BENDe

Q QO aQaaaaoaaana

Q

Q ad

aQQ

ON GNTRY &

N s NUMBER OF POINTS
ALSO DEFINE® ON ENTRY & IN COMMON/CBEND, =
NBC(L)= BOUNBARY CONDIT!OR !NUchTnR FOrR LEFT(L=1) AND RIGHY(L=R) "
ANGB(L!!ANGL! IN DEGREEB IF NBC(LY=1
URVE(LQUCUR¥ATURE IF NBC(L)a2
FEND(L)S RATIO OF SHEAR OF ¢HE END TO NEXT TO END INTERVAL, NBCCEL)

ON RETURNs

COEFFICIENTS « AV2),A(3),B(q) AND ACNS),A(NB+1),BINS)
COMMON »cgEND / NBGC(2),ANGE(2),EURVE(2),FEND(2)
COMMON /cPt ¢ R1,TWOP],P102,P}04,T0DEG, TORAD
COMMON ZERASG 7/ K(3);8(L);YPBRL),DA¢L),ACHD(1),CHD(793)

lNlT!ALllE

.
NO a IND!! FoR RIGBHT END POINT
Ng ] BON-'

Af1) = o,

Af2) = 1,

AL3) = 0,

AtN8) & 0,

AtNBeg)®y

AENB+2)m0,

A STRAIGHMY LINE 18 USED FOR Ns2 {F NBC(L{)SNBC(2)s0

NBGS = Naccxi.nactzi
IF(N,GT2, +0f; NBCS,GT,0) Go YO 80

Bti) = o.
‘Bt9) w 0,
Bt2) = 0,
Go Y0 900

CHBCK I1F PARABOLA (Pw0) SWOULD BE USED

80 IP(N,EQ.3 ARD. NBCS;EQ,0) GO YO 90

90

END
140 1r(NBCEL) ! NET

Fy e FEND#Y)
Fg s FEND§2)

GQg T0 140
Fg ) o
F2 s 00

NBG=z01, 'Y ARD ANGLE SPECIFIED

LEFTY
01) g0 10 120

BEi) = TAN(TORADSANGE(L)wACHB(I))
RIGHY aNu

120 1F(NBC(2), N54013 G0 70 210

BENB) R TAN(TORADWANGE(2)eAOHB(NE))

NBCs02, Y ARD GURVATURE SPBCiFIED

CEPT END

210 Ip(NBC(L),NET02) GO TO 220

At2) LB 4:
At3) s 2.,
BEi) m =2, 8BA(0ICHD(L)RCURVE(T)IS(L,01,50B(1)0B(1))

RIGHTY END 21



aQa

220 IF(NBC(2),NG702) GO TO 316
ANB) = 2,
A$N801;.9: o
BCNB) & .cunlna-a)OCURVE(Z)C‘1.01.507PB(N8-8)0YPB‘N8-5)’

NBCsQ, - YPPP z F o YPPP(OF ADJAEENY INTERVAL)
LEFT END
310 1F(NBCt}),NET0) GO TO 320
IF(N«EQ«2) GO TO 3153

DX1SC a CHD(1)eCHD(L)
DX280 & CHD(Q)aCHD(S)
At2) = px2s@
At1) = oF1aDx150
At3) 3 A(2)Faly) _
Bl4) s FieDA(L7)aDX1SQ o DA(9)aDX2SQ
GQ Y0 320
315 A¢3) = 1;
Bt}) 0.
RIGHY ENp

320 IF(NBC(2) ,NETO) GO YO 900
IF(N,EQ:2) GO YO 323 -
DYNSO & CWHD(R8=8)eCHO(NB=8)
DXMSO B CND(RO=18)sCHD(NBe16)
A(NBe2)sep20BXNSE
A(NBeg)3DXMSE
A(NB) & A(NBILI®A(NBG2)
BI(NB) & F2e«DA(NA«B)aDXNSQ
Go Y0 900

325 A(NB) ® 1,

B(NB) = O,

900 RETURN
END

22



Loc TA BENDB

SCBENDe DATA FOR /CBEND / ®CBEND®
COMMON /GREND / NBC(2)sANGE(2),EURVE(2),FEND(2) :
DATA NBC s ANGE s CURVE«FEND/200 1600,/
ENp

23



eDECK BF]
SUBROUTINE BF!

BEAM FIT INYERPOLATION egr1®

.BFl'“'
c INPUT~
c DR & R{fesdantl!?
C D2 5 2¢iet)ezt])
c YRA & ANGLE RELATIVE Y0 THE CWORD, POINTg!
c YRB & ANGLE RELATIVE YO THE CHORD, PO{NTglet
C F s X/DX
c G s (DXeX)/DX
g RZONLY® T {F vQDX, RM AND ZH ONLY ARE YO BE COMPUTED
o CUYPUT DATA AT THWE INTERMEDIATE ROINT WITHIN THE INTERVAL
c YapX & Y/DXy DISTANCE NORMAL YO IHG CHORD
C M L .Z(ta
C, RM s ReR(1l)
c Dx 8 LENGTH OF THE CHORD
C ANGM 3 ANG=ANGCHD
C. CURVM = CyRVATURE
c SiM = CURVALINEAR DISTANCE FROM POINT=]
NOYES»

e Ne]

990

CHORD = LINE BETWEEN POINYS 1t AND leg

COMMON /CBEAM2/ DR,DZ,YPA,YPB,F,G, DX,YADX,IM, RM.ANGM CURVM,SiMy
1

LOGICAL

RZONLY
RZONLY

DOUBLE PRECISION CliCZoCSoC4p05

YADX = FuGufGeYPAsFaYPB)

RM % YQDX#DZsF«DR

IM - 5 FeDZ4YQDX#DR

1F (RZONLY) GO TO 990

DX 3 SORYL{DRaDReDIuD2)

ANGM = YPASD3,8G=2,)8G + YPBa(3,0Fa2,)aF &
CURVM = (YPA0(5206-3a)tYPB!(-b;iFia;))/¢DX0¢1.¢1.5.ANGHQANGH))
YRPASO s YPAaYPA

YPAB = YpaaYp8

YPBSQ = YpBe¥PB

Cq 3 gegr99YRASQ

c2 % .2. aYPASQ.YPAB

c3 = (11, s(YpASQeYPAB) Ypaso~79930)13

of} z .3,-YPA90 » 4,50vPAB - {,5aYPBSQ

Cs = 9.8(ypA3Qs+YPABevpABaYPBEQ) /409

S{M & DXe(Fat(QieFa(C2¢Fa(C33Fa(CqeFsCH)))))
RETURN

END
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oECK CBF]
- BLOCK DATA BFIBLK

#CBF [m~ BLOBK DATA FOR BF! , ®CpFle
1Conuo~ /CREANH2/ DR,DZ,YPA,YPB,F, G, DX,YQDX,2ZM,RM,ANGM,CURVM,S4My
- RZONLY
LOGICAL RZONLY

E:TA RIONUY/ FALSE(/
0

25



#DECK CRTIME

; SUBROUTINE CRTIMEB(TIME)
COMMON /ERASB2/ 1A0200),DUM(13367
RE TURN : :
END

26



oDECK FHEAD
SUBROUTINE FNEAD(LAL)
CFNEAD=o~= CDC VERSION
COMMON /ADAneil NAWE(b)aADDRES(b)aT!TLEGG).!DENT(b)
CQMMON /CLINES/ LINES,QMITFRPTITLELS)?
COMMON /L {NMgX/ LMAX

LA = LAt

c ADJUST LINE COUNTY
5 LINTOT® LINESeLA
IF¢ LINTOT.GY.LMAX )} GO YO 8
LINES 3 LINTAT
6 RETURN
c RESTORE AND PRINT IDENTIFICATION IF LINE COUNT, GT,LMAX
B WRITE (6,810} TITLE,PTITVLE, {DENY
LINES @ LA®S
GO 10 ¢
810 FORMA7¢1H1.6A10.33X 6A6/1%X,6A10)
END
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oDECKX GET1IX

IDENT GETIX
ENTRY GGTIX,SAVIX

° SUBROUTINE GETIX
[ )
. COMMON /CM / JMS(300)
. COMMON /CIDEX 7 M,JsMU,MD,1SYAG
. INPUT «
o JMS = ARRAY CONTAINING PACKED INDICES J,MU, nn 1STAG
o M = INDEX OF <=JMS=» ARRAY
o OUTPUT"
. J = STREAMLINE NUMBER
@ MU = M* UPSTREAM
. MD = M= DOWNSTREAM
: ISTAG = INDICATOR FOR STAGNATION POINT, ETC.
GETIX BSSZ 1
Sal M CONTENYS OF M IN X1
Sa2 Xi+JMSal JMS(M) IN X2
SB3 0 INITIALIZE
SB4 3 .
lLOOPG SA3 MASK14B3 LOAD MASK
BX6 X2aX3 AND TO MASK
SAY  SHIFTes3 SHIFT BIYS IN X1
SBS X1 MOVE TO E5 '
AX6 X6,B5 SHIFY
SAb J#B3 SYORE
Sg3 B3+1
LE 88,B84,L00PG
_ JP GET1X TRA FOR RETURN
L 2
o SUBROUTINE SAVIX
. INPUTe=
. M = INDEX OF JUMS ARRAY
° J = STREAMLINE NUMBER
o MU = M~ UPSTREAM
@ MD = M~ DOWNSTREAM
i ISTAG = INBICATOR FOR STAGNATION POINT: EYC.
e OUTPUT™~ .
: JMS(M)=z PAEGKED J,MUsMD,1STAG

SAVIX BSSZ g

Mx3 0
SB3 0 INITIALLYE
Sg4 x

LOOPS SA2 g8+y J IN X2
Sal SHIFPeB3
SgSs X1 :
LX2 X2,85 SHIFY LEFT
Bx3 X3+X2 OR T0 X3
sgd 83«1
LE 88,84,L00PS
SAL M
BX6 X3 MOVE TO X6
SA6 x1+gMSal STORE JMS(M)
JP savixy TRA FOR RETURN

MASK1 DATA  000000000776000000008
DATA 000000000001777700800
DATA  000000000000000077774
DATA 000000000000000000003
SHIFY DATA 28

DATA '15' 08



JMS

MU
MD
ISTAG

DATA
DATA
USE
BSS
USE
BSS
BSS
BSS
BSS
BSS

END
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8DECK GETRLY ‘
: IDENY GEYRLX
ENTRY GETRLX

-

GETRLX  BgsZ ¢

Sp4 29 INITiALI12ZE REGISYERS
sg?7 9
L O0P SBy B745 INDEX 87
GE 87,B4,GETRLX : :
L0ooP2 Sal 87¢M CONTENYS OF M IN X!
Sa2 X1+JMS~1 JMS(M) IN X2
SA3 MASKY MUsMASK IN X3
BX6 X2ax3 EXTRACT MU
SAl ©  sytFY
SB3 xi . SHIFY BITS
AX 6 X6,B3 SHIFTY RIGHY
NZ X6,Up0 TEST FOR STREAMLINE ORIGIN
Sad M Me TO X4
BX6 X4 MOVE TO X6
upu SA6 B7eMU STORE CURRENT MU
SA3 MASKL®1 MDsMASR N X3
BX6 X2aX3 EXTRACT MD
Sat SHIFT®1
sB3 X1 SHIFY BITS
AX6 X6,83 SHIFT RIGHT
NZ x6,DNO " TEST FOR STREAMLINE TERMINATION
Y M Me To R4
BX6 X4 MOVE TO X6
DNO SAb BY+MD STORE CURRENT MD
SA3 MASKq#2 ISTAG-MASK [N X3
BXe  X3aX3 EXTRACT iSTAG
SBé 3 -
Sg3 Xé MOVE LOW ORDER B1YS Y0 B3
NE B3,B86,NOTPO TEST FOR PARTIAL ORTHOGONAL
ZR BY,NOTPO BRANEGH IF MID«POINT
sg3 5 . ,
Eq B83,B7,UPPD
Sg3 19 4
Eq B3,B87,UPPD
Sad B7¢MD CURRENT MD IN X4
Bx 6 X4 MOVE TO x6
SAb B7+M RESETY M TO MOVE RIGHT
JP LOOP2
. .
UPPO SA4 BY?eMU CURRENT MU IN X4
BX6 X4 MOVE TO X6
SA6 B7+M RESET ® 70 MOVE LEFT
Jp LOOP2
[ ]
NOTPO SB3 19 . : .
GE B2.B3;L00OP CONTINUE IF ON EXTREME(M2,M6) POINTS
N2 B7sTESTL CONTINHE CHECK
Sad MU MU IN 24
BXg Xq MOVE TO X6
Sab M?5 SET UP FOoR M3,M5
SA4 Mb
Bx 6 X4 MOVE TO X6
Sab M¥10
JP LooP
L .
TEST1 Sp3 S

NE B7,B83,TEST2
. 30



SaA4 BYeMY SET UP M2 POINTY

Bx6 X4 MOVE TO X6

SAS M$L15

JP LQOP '
TEST2 SA4 BY+MD SEY UP Mg POINTY

Bx6 X4 MOVE YO X6

Sab M320

JP LOoP

MASK] DATA 000000000001777270004040
DATA 000000000000000077778
DATA 060000000000000000403
SHIFY DATA 1%

DATA 2

USE /8M/
“WUMS BSS 3080

USE /C1DEXR/
M BSS 2
MU BSS 1
MD BSS 1
1STAG BSS 21

END

31



®DECK JMSPRTY
SUBROUTINE JASPRT

®JMSPAT PRINT INDEX ARRAY, Mg ®JMSPRTe
COMMON /Z1XOR1G/ LHO,LHE, LBDO,LBDE, LTO,LTE, LWO,LWE; LFO,LFE,
@ LO«LESTA, DUM(8},
b ' MOsNM: NJWNFCOLS, HAXNJ:HAXOL:MAXNMIHAXLE.
@ LEO,LEE) LROJCRE.LRD
DIMENSION LIMITS(24)

EQUIVALENCE (LIMITS,LHO)Y

COMMON /CIDEX / M,J,MU,MD, 1STAG
COMMON /CM / JMS5¢300)
COMMON /ERASE / lout(800).

C  RESTOR. paGe
WRITE (621000)

M 3 1
Is = 30
40 1 = 1
MA = M
50 CALL GEYIYX
IOUT(I)BJ‘

Taur(reg)=pmy
IOUT(I*Z)aHD
IF(1STAG (€07 0y GO TO 60
IOUT(IS*i) 2 M
}OUT(IS*Z) 2 ISYAG
Ss 1S4
60 1 2 a3

2 Myt
Teqt,Lt30 AND, M,LE.NM) Go Y0 50
I8 2 let
WRITE (6,1002) MA, CIOUT(L), s, 18)
IF(MeLE'NM) GO TO 40 T
WRITE (6,1004) (10UT(I),1834,1S)
1000 roanArtauxqgug;ngl
1002 FORMAT(1x, 1543014,
1004 FORMAT(/gH MelSYAG/(6X,2015))
RETURN
END
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#DECK LBF

FUNCTION | BF(BDYNAM)

*LBFres BOUNDARY TABLE INDEX FROM BDY NAME eLBFe

oo aaQQaaaQ

60

70

g0

INTEGER BLANK,BDYNAM

BOUNDARY TABLE
INDEX~ LBaLB8DO.LBDE ‘
LBNEXT® INCREMENT TO NEXT BoUNDARY
LBZy = INCREMENT YO THG FIRST BOUNDARY POINT (=0 BEFORE COALLAY!O
CHNAME= CHANNEL WITH WHICH YHE gOUNDARY DATA IS ASSOCIAYED
up a Y OR F FOR UPPER OR LOWER BOUNDARY '
LEDEX 3 RELAYIVE INDEX OF L,E, POINT WHEN LOWER AND UPPGER SURFACE
CONTHURS ARE CONNECYESD :
BDNAME,LBA,LBBSNAME AND INDEX LiMITS OF SPECIF]C BOUNDARY
DATA WHEN BOUNDARIES ARE COALLAYED
COMMON /CHDATA/ BDT(1),LBNEXT21),LB21(1),

1 CHNAME(L)2UPC(L ) LEDEX (1),
2 IBY(L).RBT(1)4ANGBT(42)
LOGICAL - uP
INTEGER BDTyCHNAME ,BDNAME
DIMENSION BDNAME(1),LBALt1),LBB(1)

EQUIVALENCE (BONAME,ZBT)» (LU'BAJRBT), (LBB.ANGBT)
COMMON /1XOR1G/ LHO,LHE, LBDO,LBDE, LTO,LTE, LWO,LWE; LFO,LFE,

L LO.LESTA, (DuUM(8), .
@ : MO«NM: NJ,NFCOLS: MAXNJ,MAXOL  MAXNMJMAXLE,
@ LEO,LEE, LRO,LRE,LRD '

DIMENSION . LIMITS(24)

EQUIVALENCE (LIMITS+{HO)
COMMON /CBITS / BITS,BLANK

SEARCH FOR MATCHING BOUNDARY NAME
LB s LARDO _
IF(8DT(LB),E®8,BLANK ,OR, LB GE,LBDE) GO TD 80
IF(BDT(LB) . EQ,BDYNAM) GO YO 78 :
L8 s LBeLBNEXT(LB)
GO TO 60
LBF ® LB
RETYURN
LBF s 0
RETURN
END
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aDECK LFIT1
sLFITY

C
c
c
C
C

aaoaaqon Q.

SUBROUTINE
pIMENSION

INPYT=
X,Y
NPTS
XC
NxC

OUTPUT=
Ye

NOTES=
IF  X¢

FOR YC'
X MUSY B LISYED FROM

DOUBLE

COMMON /CLF1T1/ LFOUT

LOGIC
N

!

LFITL(X Y NPTSs XCeYCsNXC)
LINEAR FIT INTERPOLATION

X(10),Y(40), XC(10),YC(10)

@ L1SY OF COORDINATES DESCRIBING THE INPUT FUNCTION
= NUMBER OF X,Y POINTS
3
&

L1ST OF X=5 AT WHICH INTERPOLATION 1S TO BE PERFORMED

NUMBER oF XC~VALUES

s L1ST OF VALUES INTERPOLATED AT XCt1C),1C31,NXC

Is OUTSIDE OF THE RANGE OF X, THE END VALUE OF

SMALLESY TO LARGEST,

X<POINTS ARE ALLOWED FOR A FUNCTION DISCONTINUITY,

AL LFOUTY
s NPTS
LI §

BEGIN INTERPOLATION LOOP FOR XC(IC),1C=¢4,NXC

Ic

60 XCIC
IF(N.G
Yc(!c)
GQ YO

100 XgG
IF(XG)

102 XF
IF(XF)

g 1

=.xct!c)

T.1) GO To 100
=Y (1)

190

s X(1at)eXCIC
114,134,102
s XCICex(])

110,120,120

F.LT 0, (F Is THE FRACTIONAL POSITION IN THE INTERVAL)

110 1
IF¢Y)

111 1

ve(lc)
IF (LF
Go YO

F,GE,
114 1
IF(1~N
115 1
Yeclc)
Go 7O

[NTERPD
120 YC(1C)Y

INDEX T
190 1¢

IF(1c,

RETURN
END

et
100,118,100
31

e Y(1) .
guY) Yecrel=0,
190

L
2 {ed o
) 100,115,100
s Nw=i

g Y(N)

190

LATE

T (y(l)oXGeY(le1)axXF)/(RGeXF)

0 NEXYT Xcti1C)

10+
LE:nxc) Go TO 60

34
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#DECK L0OC2 _
FUNCTION LOcac¢!a,!8)

CLOC2mes CDC VERSION

c 1ABSt ADDRESSE1BI=~ADDRESS(1AY
LOC2 = 1ABSé LOCF(IB)=LOCF(IA) )
RETURN _
END
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®DECK LsSPFITY

SUBROUTINE LBPFIT(X,YsNPTS, XCsYCaNXCiND)

“LSPFIT INTEGRATE OR INTERPOLAYE 8LSPF1Te

anaaaaan

aQaaQo aooagoaoaoaoaaa Q

(eleReKel

C

c

'INTEGRATE OR INTERPOLATE USING A PARABOLA WHICH PASSED THROUGH THE
AND (1e4) POINYS BUY MISSES THE (lwg) AND (1+2) POINTS (IF YHEY BO
EX]ST) SUucH THAY THE SQUARE OF THE DEVIATION 1S A MINIMUM, NOTE
THAT 1 1S GENERALLY SELECYED SUCH THA?

XCLYLBoXC, LT X(121)
THE EQUATION FOR THE PARABOLA lg -

YeYE1) & BalXeX(1)) & Ee(Xax(I))eaz

DIMENSION X(£0),Y(10), XCC10),YE(10)
NOTE, THE DIMENSION ®310f DOES NOT NEED YO AGREE WITH THE CALLING

.leUT-

100

102

103

104

105

X; ¥ PTS: ON CURVE
NPTS NO, OF X

Xc LIST OF X AT WHICY CALC TO BE DONE

YC(1)  INTEGRATION CONSTANT IF NDa=l

NXC NO. OF xC _

ND =0 TO GEY COORD, =1 YO GET 1ST DERIVATIVE,

s=y FOR INTEGRATION
LEND = LINEAR FIY IN END INTERVAL, T OR F

OUTPUT o
Ye COORDINATE OR DERIVATIVE AY XC OR
YC(I8)s INTEGRAL{YeDX) FROM XC(1) TO XC(IC) WHERE [Cs2,NXC
NOYES»

@x® MAY BE IN EITHER ASCENDING OR DESCENDING ORDER,
FOR INTEGRATION eXC# MUST BE IN THE SAME ORDER AS ®Xe, FOR INTERP
NO SPECIAL ORDER 1S REQUIRED®

COMMON /CLSPF / 1,LEND

LOGICAL LEND
Loglcalk _ WITHIN
DATA KNAME/SHLSPFIT/

N € NPTSey

IF(ND,EQ, (=t}) 131
ISAVE 5 ¢

SGN & SIGN(1,,X(NeldeX(2))

8§GIN INTERPOLATION LOOP FOR XB(iC) 1C=1,NXC
o = 4

LOCATE APPROPRIATE INTERVAL
I = MaX0€1,MINOCI,ND)
WITHIN: ,FALSE.

NCOUNT= N :
IF(NCOUNT) 149:103¢103
NCOUNT= NCOURT={¢

1 8§ s X¢1)

XD z XC(1€)mx!
IFIN) 104,120,104
IF(SGNaXD) 105,107,110

F,LT, o, (F 1S THE FRACTIONAL POSITION IN THE INTERVAL)
IP(! EQ,1) GO0 Yo 120
IF(ND EQ.(=1}) GO TO 119
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107

11¢

114

116

119

120
122
124

127

128

129

130

135

’ L ] ’.1
iy 11, 0y

F,Lb,0 :
"¢¥(101>1H5.t!) Ry T 120
TFCL GE Y 6B TH 10Y
G0 10 114
F,u1,0,
IF(SONelynt1C)ex1e1))) 120,112,114
FLEG, 1,0, CHECK 793 INTEGRAYIBYS AND DOUSLE SZINT 5EF2E [4CRENME,
TFCINDL,EQ, («1)) N, (],NE N TAND, X({1®4),EQ,x([*2))) 59 "~ 120
F.GY.l’.O
IF(I,EQ,n) 8O TOQ 120
1F(MDL,EQ, (wt)) GO T2 122
l F ’01
GO 10 102

CaLL ERRORK(KNAME)

PRELIMINARY CALCULATIINS FOR INTERPOLATION OR INTEGRATICN

WITHINS, TRUET
IF(T1-1SAVE) 124,129,124
ISAVE = 1

Y1 5 v(1}

X3 8 xtlegdexl

Y3 3 Y(leR)ey]

c =0,

TQP z 0;

BoT : 0

IF(LEND ,ANDY (14E2.1 .OR. 1.EQ.N)) GO 70 128
IF(1,LE.1y 30 YO 127

Xy 2 X(l=1)mxl

X13 2 X(I=1)ex(]et)

ToP 2 Xint¥3axte(Y(lal)eyl)aX3)aXy3

z X1eX1aX43aX130X3

1F(1,GE.N ;0OR, (XD,E3,0,,AND,BOY,NE,0,)) GO TO 128
X4 : x(fed)ryx}

X43 2 X(l1eB)wX(]ey)

Y4 3 Y(le2)wyl

Toep s ToP § X4e(Ylaxdevdaydjaydd

BoY 8 BOY # Xd4ex4ax43ax4a3exy

IF(BOT,NE,0,) C 3 oYIP/BOT

B :.0,. )

IF(N:GY«0 +AND« X3 NEWO+) B = (Y.(lfl"YI)/XS w Cox3
IF(NDC) 13p,140D,14%

NDzgy, INTEGRATE
éi(}NOY;H!?HXN’ XD=X3

s (Yl & (B/2, ¢ C/3,axDjaxD)eaxD

IF(WITHINY GO TO 135 '
@lo IS BE{NG INCREMENTED Y0 FIND APPROPRIATE INYERVAL, HENCE;

CUMULATE THE INTEGRAL OF THE ITH INTERVAL,

Sa = SA * 51

Go 10 116
APPROPRIATE |NTERVa| FOUND, RUi)=XClIC)=X(1e1)

IF(1C,EQ, 1) SASYC(IC)-Sy

IF(IC.NE.q) YC(1C)=SA+S1

GO TO 159
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c

MD30, INTERPOLATYE FOR COORDINAYES
140 YC(1C)= vy « (B o CaxD)exd
Go TO 150

NDzi, FIRSY BeRIVaATIVE
141 YC(IC)= B o 2,e08XD
GO T0 {50

150 ¢ et [Cey
‘ IF(NXC-IC) 900, 160 160

160 IF(ND,NE, (=1}, AND, XCL1C), EO XELIC~3)) laled
Go vo 100

900 RETURN
END -
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*DECK §3U30u71 SUM i Y Ne S)
[
o SUMw~ ° N%uﬁoLA§er'1Apezoxnau INTEGRAT10 eLSUME.
DIMENSION X(9)e¥19),5(9) _ o
Do 90 [s2,N . -
90 S{1) = 25-:7«xa-v(t-xw)otxexs-xcr-za) «S{1=1)
RETURN ,
END
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#DECK MBEGIN
FUNCTION MBESIN(J2)

SMBEGIN FIND FIRST FIELD POINY eMBEGINe
c : FOR A GIVEN STREAMLINE '
c INPUTY
C J2 s STREAMLINE INDEX
c ouTPUT- )
c MBEGINa FIELD INDEX OF FIRSY ROINT ON THE SL '
COMMON /1XORIG/ LKO,LHE, LBDO,LBDE, LTO,LTE, LWO,LWEs LFO,LFE,
. LO+LESTA, (DUM(8Y), ,
° MO:NMs NJ2NFCOLSs» MAXNJoMAXOL s MAXNMsMAXLE)
@ LEO,LEEs LRO,LRE,LRD
DIMENSION LIMITS(24)

EQUIVALENGE (LIMITS LHO)

COMMON /CIDEX 7/ M,J.MU.MD,ISTXG
DATA KNAME/SHMBEGIN/

c SEARCH FOR FIRSY POINT ON STREAMLINE J
101 M 3 1
105 CALL GET]X _
IF (J.EQ,J2 TAND. MU.EQ.0) GO Yo 115
110 IFP(M+EQ'NM) BALL ERRORK(KNAME}
112 M 3 Met
GO YO0 105

115 MBEGIN=z M

RETURN
END
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#DECK MNMy .
SUBROUTINE MINMAX(A,11,12,AMIN, IMIN, AMAK, IMAX)
MINIMUBMAX1MUM SEARCN ROUTINE

TH1S PROCEDURE DETERMINES THE MINIMUM AND MAXIMUM
FLOATING POINT VALUES ARD THEIR RESPECTIVE
POSTTIONS IN A SPECIF1EB AREA OF AN ARRAY,

DIMENSION AfY)
AMINEA(IL)
IMIN®RIY
AMAX=A(11)
IMAX=®11
DO 5 1=11,]2
IF(ACT),GE.AMIN) GO TO 10
AMIN=A(])
"IMINE]
GO 10 5
10 IF(At1),LE,AMAX)Y 6O TO B
AMAXZA(L)
IMAX=]
5 CONYINUE
RE TURN
END

aaaoaoaof
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sDECK MOVE
SUBROUTINE MOVE(NR,X1,Y31,N1,/ND1,X2,Y2;N2,ND2,X3,Y3,N3,ND3)
CMOVE mewe FORTRAN SIMULATION or MOVE (CDC)
DIMENSION X1(1), v1<1>.x2<17.¥2(1)axst1l.v3(1)
DQ 100 L’ilNR
GO TO (5,40,15) » |

>N = 1aBSENY)
ND = NDY
Ir¢ N1,LT.0 ) Npsai
NS 8 Ny
GO YO 40 !
10 N = 1ABSEN2)
ND = ND2
Ir¢ N2,LTi0 § Npsal
NS s N2
GO TO0 40 :
15 N s [ABSEN3)
ND s ND3
1F( N3,LT.0 } Np¥=1
NS € N3
40 K s 31
1F(NS)401 ,100.41
401 N

41 IF( (K,LE Q) .OR, (K,GT,N) .OR, NS,EQ,0 ) GO TO 100
GO 1O <45250;55’ s L
45 Yi(K) = X1(K}
GO TO 80
50 y2(k) = x2(«!) -
GO TG 80
55 Y3(K) = X3(K)
B0 K s K;ND
GO 70 4%
100 coNTYINUE
RETURN
END
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#DECK AL , "
Susaou‘\ne sitn\ﬂR.VAL.%x.Nisiz.
pIMENSION xxtx\.xz&t\nxa\sw ‘
°R‘Rh" SIHULAY\GN of seﬁﬁ‘coc\

v . '

A3



) K F .
oee SSS;SUT!NE PHPYC‘NQACoxioY1£N1o!20Y20N2!X30730N3,
DIMENSION X161)a¥31(1)sX2¢8),Y2(8)aX3(1),Y3(1)
CFMPYC -g-- FORTRAN SIMULATION OF FMPYC (CDC)
Do 300 L=g{,NR -
GO TO (205,280,215) ,
205 N§ = Nt
GO 10 249
210 NS 2 N2
GO YO 240
215 Ns = N3
240 DO 280 K=14N§ .
GO YO (245,290.255) , L
245 Y1(K) = caXtitk)
Go v0 289
250 Y2(K) a cax2¢K)
Go TO0 280
255 Y3(K) 3 CaX3tK)
280 CoNTINUE
300 CONTINUE
RETURN
END
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aDECK QIREM .

SUBROUTINE QYREMIX,Y: XJP, QV)
SQIREMg QUADRATIC INTERPOLATION ROOT EVALUATION #QJREM®
c . FOR FUNCYIONS WITH MAXTMUMS

DIMENSION Q¥ (8)
DATA -KNAMB/6OWQIREBM /

: Di2 N QIRE NOTATION

Ny = EXIT VALUE OF QV(S), N$=4 IF x IS THE PRECICYED MaAx PTY,
Nize8(w5) IF X S JUSY Y0 TME LmrFT(RIGHT) OF THg PREVIOUSL

PREDICYED “AX PY, N1=6 iF X IS YHE SECOND PT CLOSE T0 THE

OTHERWISE Nis=N,

M = ENTR¥ VALUE OF Qv(8)

SGM = SIGN OF M |F ABS(M)s5

SPYDX ® SiGN OF THE SLOPE OF YHE CURVE

XJ & JUMP TO BE TAKEN FROM LAST X

XJA = ABSOLUYTE VALUE OF MAXIMUM JUMP s ABS(XJP)

XM = DISTANCE FROM CENTRAL PY¥ TO MAX/MIN OF PARABOLA. axMAXsXX(

OR a DISTANCE FROM cENTRAL PYT To THE ROOY, 3XROOT=XX(2)
Xq = INPUT (OR LAST) X VALUE

c INPUT-

c X B ABSCISSA

C Y s ORDINATE (OR ERROR) ‘
c XJyp 2 X<~JURP YO BE TAKEN BEFORE ROOT/MAX IS SPANNED: THE SIGN 1!
c A POSITIVE ERROR

c Qv s STORAGE FOR EIGHT ELENMENY oxRE VECTOR

c Qv(L) = cYR #0, (FIRST ENVRY ONLYY

C. YTOL = TOLERANGCE ON THE ERROR

c YO = QRDINATE T0 BE OBYAINED (OPTIONAL)

c DyDX 3 ESTIMATE OF SLOPE FOR 2ND GUESS (OPTlONAL)

o " CYRMAXs MaAX!RUM NO, OF ITERATIONS (225 IF NOY SPECIFIED)
c oUYPUT.

c X = NEXT X ESTIMATE

C Qv(1l) = 0; 1P yvY0L HAS BEEN SATISFIED .

c GvV(5) = 0. IF MAX PT HAS BEEN FOUND WITWIN YTOL:

C AND ABS(E),GY,¥TOL!

c NOYES~

C C s THIRG COEFFICIENY IN THE EQUATIONe= YzAeBaXeCeXua2
c

c

c

c

c

c

c

c

c

c

c

c

c

COMMON /COIREM/ YTOL,YO,DYDX,ETRMAX
COMMON /ERASS 7/ BOY,C,DXDY, B, 1,11, IN, ISRAN,M,N,RADICL,SDYDX,SGNy
| TOP, X1, X13,X13PTXJ XJA XM, DX(3),DY(3),0V1(L0)
DIMENSION XR(4)sYY(4)
BAQUIVALENCE (CTR,OVL(1))y (NL,OIND,QVL(5)).,
1 <xx.ov1t2’) (YYs ov1(6‘

c tNlr!ALxlxno AND PRELIMINARY CHECKING
IF (CTRMAX . eo"o.; CTRMAX82S,
DO 30 191:8
30 QVe(l)m OV(D)
Ny = IFixfoveis)?

E 8 Y-Yo
lrtcfn ao; 'y Mal
SGM s 1‘
IF(M,GE; 0) 80 Yo 36
M s 5
SgM '8 910

36 N s MINOEM,Y)
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SDYDX & SIGNf1;,eXJP)
(ALTERNATE CAC Yo CIRCUMVENT COMP]ILER ERROR)
IF(XJP) 41+,40,42 )
41 SpYpX = 1|
GO T0 43
42 SPYDX = =1,
43 XyA = ABS(XJP)
Xy 8 X
Ir(Mes) 44,45,46
44 IF(ABs(E):;E?YToL) GO T0O 800
IF(M,EQ.4 ,AND, ABS(E=YY(2)),LE,YTOL) Go Yo 700
IF(CTR.GE.CTRMAX) CALL ERRORKEKNAME)
GO Y0 S0
a6 M z 3

45 X13P = xxcs)éxxi1>

DEYERMINE INDEX FOR INSERTING CURRENT X,E INTO XX,YY TABLE WHICH IS
ORDERED ACCOARDING YO X,
50 IN 5 1

IF(NVEQYO) GO TO 90
60 IF(XX(IN).GT.X1) GO To 70
IN 9 NS _
IFCINVLEWN) GD T0 60
GO YO0 9p

RELOCATE IN PREPARATION FOR INSERTING XE
70 11 B N+l
80  XxxX(Il)s xxX(t1et)

YY(I1)s yy(lleg)

1l 5 1lat

IFCIILNE.IN) GO TO 80

INSERT Ngw PONTY
90 N 3 Nel

XX(INYa X1

YY(IN)s E

LOCATE INTERVAL WHICH SPANS ROOQY
ISPAN = 0 :
IF(N+EQiy) GO YO 200
D0 110 Ie2,N i ‘ ~
tF{SpYDXevY€1),GT,0, ,ANB, SDYBXeYY(134),L7,0,) ISPANE]
110 conTINUE

REDUCE XX,YY TABLE TO THREe PDINTS
IF(N,LE,3) , 60 TO 200
lF(%SPAN-EQ-Q) GO TO 140
(ROOT LHAS BEEN SPANNED)

122 1F(ISPAN,EQ,R) GO TO 139
IF(ISPAN+EQ.2) GO TO &
Te(aBSEYY(4)1,GT,ABS(YY(4))) 40 TO ¢S50
GO TO 75

.

(ROOT HAS NOY BEEN SPANNED)
140 IF(IN,LE,2) g0 Y0 178

DELEYE FIRST POINT
150 pg 140 1si,N
XX(1) s xx(leg)
160 YY(l) 3 yy(leg)
1SPAN = 1sPafiag
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aaa

DELEYE FOURTHW POINT
5 N 2 Nel

SIMPLE Xe=JuMP PREDICTION
200 N1 s N , .

IF(ISPAN.GY»0 +OR. DYDX/NE:0:) 60 YO 205

XJ - 3 SDYDXaSIGN(XJA,=E)

(ALTERNATE CALC T0O CIRCUMVENT COMPILER ERROR?
XJ s XJP

IF(EsLTe0.) NJeoXy

Go 10 900

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

ONE PCINY pREDICTION BASED ON INRUT VALUE OF DXDY
210 Xy s <E/DVYDX
Go YO 900

TWO POINT STYRAIGHT LINE PREDICTION
220 BQT = yy(2}-Yv(y)
IF(BOT,EQ.0.} GO TO 230
DXDY = (xX(2)=XX(1))/BOY
IF(DXDYaSDYDX,G?.0,) GO YO 240
(CURVE SLOPE 1S WRONG o MOVE YOWARD MAX!HUH POINT)
230 Xxy e o3,08DYDXaXJA
GO TC 900
(CURVE SLOPE 1S CORRECT!
240 Xy z =E#DXDY
GO 10 900

PARABOLIC CURYE FIT PREDICTION
300 Dx(y) XX(1)eXX(2)
Dx(3) XX(3)aXX(2)
Dy(y) YY(Li=vy(2)
Dv(3) YY(3JaYY(2)
BOY s DxtydaDY(3) » DX(3)aDY(])
IF(ABS(BOT) LT, .Es12) GO Yo 600
TOoP s Dx(1)eDx(4)eDY(3) = DX(3)aDX(3)eDY(1)
XM & ,54T0P/BOT
X13 = Xx(3)exxiy)
1IF(ABS(XM),GT,ABS(1,E3aX13)) g0 YO 600
c a Bov/§0X(1)*DX(3)ex13)
RapIcLz xMaxM e YY(2)/C
IF(RADICLILETD,) GO TO 340
SGN = S!GN‘l..SDYDX°C>
XM = XM ¢ SGN®SQRT(RADICL)
Go v0 890 -
(IMAGINARY ROOT, HENCE WE ARE LOOKING FOR THE MAXIMUM POINTa
PREDICY MaX PT IF 4=3, SELECT P?S ON LEFT/RIGHT SIDE OF PREVIOUBLY
PREDICYED ptY IF M=24/5)
360 IF(Mrq) 363,864,365
363 IF(ABS(XM) | LY.XJA) N1=4

Go 1O 899
364 XJ = .x13/a.
Nt e 5
IFCIN,GY,2) 60 YO %00
X e =xJ
IUS
3 10 909
365 Xy E SGMeX13P/4,
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N1 = 6
GO Y0 900

v RETREAT TO LINEAR INTERPOLATION
600 IFCISPAN.GY.Q) 60 TO 122
GO Y0 14 0

c MAXIMUM FOUND
700 QIND = .
Go YO 930

c SOLUTION FOUND
800 CYR s 0,

Go vo 930
C FINIS
890 Xjg 2 Xx(2)eXM
Go 10 940
900 xi s X1%*xJ
910 CONTINUE
X & AMAXL(XXUL)=XJA) AH!NiCXi XX(N)+XJA))

CYR = CTRei.
930 DO 950 18448
950 V(x; = Gvy(r)

QV(5’ = FLOAT(NY'
999 RETURN

END
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eDECK SS5pY |
SUBROUTINE SS5PT . |
*SS5PT SUPBRSONIC SePT FORMULA es55p T

C INPUT.
C X(led)z POINT SPACING FROM POINY ZERO
c A4FACT= 1 FOR CuBICs =0 FOR SAME A4 AS A PARABQLA

c OUTPUT.

c AD,AL,A2,A3,4A45 INFLUENCE COEFFICIENTS FOR D2Y/DX2 AT X{4)
COMMON /CSS 7/ SSFM{,SSEF,SSEANG,SSDF,SSFEND,SSFND1
1 ,SSDLE, A4rac7.aRLx.cuaRLx.f51c
INTEGER SSFML ‘
LOGICAL SSEF, SSDF, SSDLE

COMMON /CSS5PT/ X(4)sY(4)s X214X310X320X414X42,X43, ADsA1sA2;A30A4

X43 3 X(4)eX(3)
X42 3 X(4)eX(2)

X413 X(4)uX(q)

X32 s X(3)=X(2)

X314 g X(3)eX(4)

X21 3 X(2)eX(4)

A4 = 2, /tl42»X43)0(1.0A4FACTQ(XQ20X43)/X41)

Ay T (oA4BX(4)0XA20X43 o 278 IX(4)+X424X43) )/
1 (X(1}axX22ax31)
. A2 2 (eAd@X(4)aX410XAT w 2.¢¢X(4!*X410X43))/
1 (x(2)sx22ax32)

A3 Z (=AA#X(4)0X410X42 o 27 -¢X(4)¢X4goX42))/
1 ~ (X(3}eX33eX32)

A 2 o(ALPA2¢A3+A4)

RETURN

END
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#DECK TABPRTY
SUBROUTINE TABPRT(VAME, AsNA.NCOLL)
CTABPRYe=w CDC VERSION
DIMENSION At10)
c INPUT>
c NAME & ARRA¥ NAME T0Q BE PRINTED
c A t ARRAY Y0 BE PRINTED
c NA g NUMBEBR OF ELEMENYS
c NCOL1 = NUMBER OF COLSs YO BE USED IN PRINT FORMAT
c $553E (MAXTHMUM = NA )
c 11TAB = LOC, OF FIRSY ELEMENT IN A YO BE PRINTED
o

COMMON /CBIT8 / I1BITS,BLANK
COMMON /CTABPR/ [41TAB

112/
4H, 112

EQUIVALENCE (LSPACE,ASPACE) , (18,8}

DIMENSION FMY(12)

Real 112 :

INTEGER HOLL,HTESY

DATA 1BCy/0010000000000/

DATA (FMY(J)wJze1,12)/720M(8X 18 110H s 10H
®10H 1104 »10H 14 0H ’
#igH ,10H T10M )10H ’
®10H 1/

DATA
* F1, F8, F6, BS.. BCD, 0CY., .
S6H,F12.1, 6HYF12:3) 6HsF12,6+ 6HIEL2,4) 6H 6XsAb) 6He8X,04,
&/

DATA HMASK/000000000000077777777/ 4 HTESY/000000000000055555555/4-
@ INMASK/037777777000000000080/

DATA NINMSK/077770000000000000000/

NcOL = MINQ§NCOL1,10)

NB = NA

c WRITE HEADING
: WRITE (6,1000) NAME
45 11 3 J1TAB
{ s 11
I2 s 0

c WRITE LINE SPACE

47 WRITE

{6,;1002)

c LOCATION OF NEXY LINE SPACE 1S GIVEN BY a(l*%)
ASPACE= Atlel) )
1r( LSPAce'LE.1 ,0R, LSPaCE,GE,!BC! ) LSPacE=lgc!
LSPACE® LSPAGE+lw1
Go 10 110

C geGIN LOOP 71O DEFINE LINE FORM,Y
48 11 s q

50 B g All)
c SPECIAL NUMBERS

NN = NINMSK,AND,B

IF( NN,EQ.NINMSK ) GO TO 82
c TEST FOR HOLLBRITH (AH=evEm=
HOLL = WMASK,aND,8
: IF( HOLL ,e0,HTEST ) GO YO 80
¢ TEST ForR INTEGER (BIYTS 36e58sz8 FOR MAX 635 INTEGER
FLOATING POiNY NyMgeRS NORMAL12ED

50
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Q

65

80

ge

8%
90

100

110

990
1000
1002

1F( 1B,E0.18YTS ) GO TO 853
INTGR 3 [yMA§KsAND,. I8 :
IF¢ INTAGR.EQ.O G0 T0 82
Rea, NUMBER «s NORMALTZED
8 3 ABS(8)
FMT(llet)n EB
tr( 8,LT, 4 Ee3 .OR, B.GE,1.EB ) GO 10 9¢
FMT(lJeL)a Fé |
IF( B.GE.{.E8 ) FMT(11+1)sF3
1F( B.GE,1.E8 ) FMT(11+1)3Fs
GO 10 90

BCD

FMT(11¢4)= BCD
Go 10 90

INTEGER
FMT(11e1)3 1312
GO 10 90

OCTAL

FMT(I1#1)2 OCT

Il z J1*}

1 A: "1

IF( 1,67, USPACE ) GO TO 100 :
1F¢ 11,LENCOL ,AND, 1,LE.NB } a0 Y0 50
12 E lat '
?RlTE (6TFMT) 144 (ALK),Ka11,12)

1 s ]

1F( 1,GE,NB ! GO TO 990

1F( 1.GY.USPACE ) GO TO 47

GO YO 48

11TAB = §

FORMAT(/2X s A6)

FORMAT(LH )

RETURN

END
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oDECK TAN
FUNCTION TANEX)
OTAN=wg
TAN 8 SINI(X)/COS(X)
RETURN
END

52
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eDECK LBDYBL
FUNCTION LBDYBL{BNAME,LONER)

CLBDYBL LOCATE INDEX IN BL INPUTY TABLE
LQGICAL * LOWER
INTEGER ' BNAME
c
c BOUNDARY TaABLE
c INDEXw LB=LBDO.LBDE
c LBNEXT= INCREMENY TO EXT BoURNDARY
c LBZL = INCREMENT TO THE FIRST BOUNDARY POINY (20 BEFGRE COALLAT!O
c CHNAME=z CHANNEL WITH WwHICH vHE pOUNDARY DATA IS ASSOCIATED
c up = Y OR F FOR UPPER OR LOWER BQUNDARY -
c LEDEX = RELATIVE [NDEX OF L(E; ROINY WHEN LOWER AND UPPER SURFACE
c CONTBURS AIE CONNECYES
c BONAME,LBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
Cc DATA WHEN BOUNDARIES ARE COALLATED

COMMON /CWDATA/ BDT(1),LBNEXTEL),LB21(1),
i CHNAME(L)sUP(1)LEDEX(1)s
2 1B7¢1),RBY(1),ANGBY ¢42)
LOGICAL up
INTEGER BDTYCHNAME,BDNAME
DIMENSION ‘BDONAME(L),LBALL),LBB(1)
EQUIVALENCE (BONAMESZBT)s» (LBAJRBT), (LBBsANGBT)

COMMON /BI'DTA3/ BNAMSV
INTEGER BNAMSY

COMMON “ZgcoLuY/ I8COL

COMMON /CBRITS / 1BITYS,IBLANK

EQUIVALENCE ¢8lTS, lBlTS)

LBDYBL=0 |F NO BOUNDARY LAYER
LBDYBL=INDEX OF BOUNDARY [N 8L INPUT TABLE

aQa

COMMON /BLBD¥ / BLB(60)
DIMENSION iBLB(60)
EQUIVALENCE (1BLB.BLB)

ZgCoL = B1Y$S
BNAMSYs BNAME
LBDYBL 3 p

11Lp 2 LBFIBNAME)
NGCOLLB=Z 1 BZLfLBYI/3
ASSIGN 20 YO LGO
ASSIGN 4p YO JGO
ASSIGN 140 TO KGO
I1DC = gpttug)
IF( NCOLLB ) 51522

C  SEQUENCE FOR GOLLATED BOUNDARIES

2 ASSIGN 10 70 LGO
ASSIGN 3 TtD KGO
ASSIGN 3 YO J4GO
LBC £ LBeY
NCOL91= NCOLLB
F(LEDEX(LB).EO 0) G0 YO 222
IF (,NOT.LOWER) GO TO 223
LBC = LB
NCoLBi=z NCOLUB=¢
GO YO 222

223 ASSIGN 20 Yo LGO
ASSIGN 40 Yo JGO
ASSIGN 140 ?8 KGO
222 NBC s 0
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S IF( NBC.GE,NEOLBL ) GO TO 40
NBC z NB8Cet
LBC © LBCe3
4 1BDC ®= BDNAME(LBC)
5 I8L 3 w2
6 IBL s IBL‘?
IF¢ laLg(tagv:gagtanc ) GO TO LG0,¢20,10) .
ér( 18L.GE.58 ,0R. 1BLB(IBL),EQ.IBITS) GO TO KGOs(140,3)
0 10 ¢ .
10 LBY =z LBeLBZL(LB)+LBA(LBC)
IF(LOWER) GO TO 12
LBY = LpeLBZi(LB)*LBB( BC)
12 zeco& z ZBT(LBT) _
20 lrp¢ lglB(1BLF1),EQ,0 ) GO YO JGO,(40,3)
LBDYBL® [BL
40 RETURN
140 CALL ERRORK{6HLBDYBL)
GO YC 40
END



*DECK STAND
SUBROUTINE STANO(M,LR,UPPER)

#STANOs STATION INDEX FROM FIELD POINY ®STYANO®
LOGICAL UPPER

c INRUT=

¢ M = FIELD PY INDEX

C LR e 0 FOR FIRST ENTRY OTHERWISE LR,NE,O

c OUTPYT= :

c LR '8 STATION TASLE INDEX

c UPPER = T [F M IS AN UPPER BOUNDARY PQINTs =F OTHERWISE

C STATICN YABLE :
c INDEX= LzLDsLESTA 5
C SCHOKE= STATTON CHOKE INDICATAOR (ADJwr.aRHs.unxoUT)
C MCL = SHARP CORNER INDICATOR (BLDTBS)
c MCL = FIELD INDEX OF CONTROL STREAMLINE (FYMOVE-FLOBAL)
COMMCN /CHDATA/Z X1(4)sLNEXT(L1)sMLB(L) s MUB(LIsPRIM(L)
1 TYPELB(L),NAMELB(1),ILB (1) ,FLB(1),S1LB(4),
1 YYPEUB(1).NAMEUB‘1) 1UB(1?,FUB(y),S1UB(.),
é vMB(d) ,DWDvELY, x?CL11>,SLSH!(1) MCL(1),
& ANGTE(i!nPTTECl)oPSTE(l).FGRTE(1) RGTE(L)s
8 . ANGEXP(4),BSAEXR(475)
DIMENSION CRVLE(1) ,ANGLE(L’
EQUIVALENCE  (SCMOKE, DWDV).tcRVLEoANGTE)  (ANGLE,PTTE)
INTEGER PRIMITYPELB TYPEUBSSCHOKE( 1)
C
COMMON /1YXOR1G/ LHO,LHE, LBDO,LBDE, LYO,LTE, LWO,LWE, LFO,LFE,
® , L0, LESTA LDUM(B),;
o MO s NM s NJ.NrCOLs. MAXNY, MAXOL.MAXNH.MAXLE.
" LEO,LEE, LRO,LCRE,LRD
DIMENSION LIMITS(24)

EQUIVALENCE (LIMITS LHO)
DATA KNAME/ZGHSTANO /

L s LR
!F(LéEQ ' 0) L = L0
UppPE JFALSE,
LSAY = L

LSTOP = 999999

120 1F(L,GE\LSTOR) CALL ERRORK(KNAME)
1r(nua(5> EQ'M) GO YD 150
IF(M GE. HLB(L) LAND, M,LE.MUBtL)Y) GO TO 160
= LfLNExY!L)
lF(L LY,LESTA) GO TO 120
L 2 Lo
LSTOP a3 LSAV
GQ YC 12p

150 UPPER = ,TRUE.
160 LR z

RETURN
END
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#DECK STAX

suakéurlug STAXL(X1FIND,X2B,X2A,LXB,LXA)

STAXLw STATION INDEX FROM Xt AND X2-COORDINATES eSTAXq®

C INPUT-

C X1FIND= X14CQORDINATE

c X28 = Xx2»COORDINATE OF UPPER BOUNDARY (1,E, STATION BELOW THE BO
c X2A = X2.COORDINATE OF LOWER BOUNDARY (]l,E, STATION ABOVE THE BO

aaoaaa

110

115

120

130

OUTPUT-
LXB = INDEX OF STATION WHICH CONTAINS COORDINATES=X1FIND,X2B .
LXA & INDEX OF STATION WHICH CONYAINS COORDINATES=X1FIND,X2A

STATICN TABLE
INDEX= L= 0,LESTA
SCHOKEs STATION CHOKE INDICATHOR (ADJWF ) BRHSsWRIOUT)
MCL = SHARP CORNER IND{CAYOR (BLDYBS)
MCL 3 FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/Z XL(L)sLNEXT(L)eMLB(1)aMUB(1)sPRIM(1) s
TYPELB(L),NAMELB(1),ILB(1),FLB(1),S1LB(L),
TYPEUB(Y) ,NAMEUB(1),IUB(1),FUB(1),S1UB(¢),
VMB(1),DWBV (L) ,x2CL¢1) ,SLSWI(1) ,MCL(L),
ANGTE(L))PTTELL)sPSTE(L),FGRTE(1)IRGTE(L )
"ANGEXP (1),BSOEXR(475)
DIMENSION CRVLE(L) ,ANGLE(1)
EQUIVALENCE (SCHOKE, DHDV) {(CRVLE,ANGTE), (ANGLE,PTTE)
INYEGER RRIM, TYPELB, TYPEUBcSCHOKE(l!

o Oc Poge e

COMMCN /IXORIG/ LHD,LHE, LBDO,LBDE, LTO,LTE, LWO,LWE, LFO,LFE,
@ . LO,LESTA, LDUM(8Y,
» MOsNM» NJ,NFCOLS, MAXNJ,MAXOL,MAXNM,MAXLE,
. . LEO,LEE: LRO,LRE,LRD
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS LHO)
COMMON /SLUTAB /7 W(128),X2(1268),8LCHN(128)
INTEGER SLEHWN
COMMON /CIDEXY 7/ M,J,MU,MD,ISTAG
DATA KNAME/6HSTAXL /

NFOUNDs 0

1F(x28,GE;0;) NFOUNDS1
IF(X2A,GE,0,} NFOUNDENFOUNDs1
L. s Lo

IF(X1(L),NE,XLFIND) GO YO 120
M = MUB(L)
CALL GET]x

1F(X2(J).NE.!28) G0 Y0 115
LX8 = L
NFOUND= NFOURD®Y

Gp y0 129
M s MLg(L)
CALL GET]X
IF(X2(J) . NE.R2A) GO TO 120
LxA =L |

NEOUNDs NFOURDey
L z L.LNExrtL)
IF(NFOUND,EQ70) GO TO 130
IFCLALY, LESTE) GO YO 110
CALL ERRORK({MNAME)

RETURN
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®DECK SYCN
OVERLAY!STYC,1,0!?
PROGRAM STCN
COMMON /CTAPOS/ RESTRY,ENDBDY,STCFIL,K6SV
LOG!CAL RESTRT,ENDBDY,STCFIL
COMMON /SELEGT/ LENTRY
1 Go 0 (5,10} , LENTRY
c READ INPUTY
5 CALL OVERLAYE3HSTC,1,1,6HRECALL)
? YO 20
c BUILD TABLES
10 IF(RESTRT) GO Y0 15
LENTRY= 1
CALL OVERLAY{3WSTCed12:6HRECALLY
CALL OVERLAY({3HSTC,1.,3, 6HRECALL)
LENTRY® 2
12 CALL OVERLAY{3HWSYC,1,2 6HRECALLT
CALL ovenLAvtsusTc.i. .6HRECALL5
GO YO 20

C RESTRT CASE
15 EENTRY' 2
ALL OVERLAY(3HSY00103:6HRECALL)
LENTRys 3
CALL OVERLAY(3HSTC,1,2,8HRECALLY

20 RETURN
END
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#DECK ERRORN
SUBROUTINE BRRORE

CEDUMPN SYC EDUMP = INPUT LINK . SEDUMPNe
C COMALL
C  CHANNEL INPUT DATA TABLE
c INDEX®e LHzLHO,LKWE :
DIMENSION CHNAM(L) s LHNEXT (1) aWTFLOW(L) 1 TTOCL)2PTO(L)s
3 o 7S0(1),PSO(4)4MACHO(1),A0(1),VARY(L)s
2 RG(1)»GAMC1)s NRCLIGNC(1),TAB(S),
LI - BB(75) - -
LOGICAL VARY
INTEGER CHNAM
DIMENSION vo(l)
REAL MACHO

EQUIVALENCE (VO MACHO)
BOyYNDARY TABLE
INDEXe LB=zLB8BO,LBDE
LBNEXT= !NCREMENT TO NEXT BoUNDARY
LBZ4 = INCREMENT TO THE FIRSY BOUNDARY POINT (=0 BEFORE COALLATIO
CHNAMEa CHANNEL WITH WHIgcH THE BOUNDARY DATA 1S ASSOCIATED
UR 2 T OR F FOR UPPER OR LOWER BOUNDARY
LEDEX & RELATIVE INDEX OF L}E, POINT WHEN LOWER AND UPPER SURFACE
CONTOURS ARE connecvea
BDNAME,LBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
DATA WHEN BOUNDARIES ARE COALLATED
DIMENSION BDT(1) ) LBNEXTE1),LBZL(LY,
1 ' CHNAME(L)sUP (L)W LEDEX(1) 4
2 IBT(1),RBT(1)sANGBT(42)
LOGICAL up.
INTEGER BDTyCHNAME,BDNAME
DIMENSION BDNAME(4).LBAL1),LBB(1)
EQUIVALENCE (BDNAME,ZBTYs (LBAsRBT), (LBBiANGBT)
TABLE OF CONVECTED PROPERT!ES
INDEXe LT=LTO,LTE
CH = CHANNELNAME
LYNEXTz INDEX INCREMENT YO THE NEXT .CHANNEL
LPSt RE| . ATIVE LOCATION OF PSP LISY
NPT NO+. 8F PSIs TT: PT AND RCU VALUES
Lyy RELATIVE LOCATION OF YY LISY
LPTY RELATIVE LOCATION OF BT LISY
LRCU RELATIVE LOCATION OF RCJj LIST N
DIMENSION . CHOLYoLTNEXT(L)sNPTEL)aLPSI(L)sLTT(L)sLPT(1%s
1 " LRCU(1),
2 CRG(1) ,CPGJ(1),C2CP(1) ,QGAM(1),FGT(1) ,FGP(1);
3 FGR(i)oAREATBt485)
DIMENSION XCH(L)
EQUIVALENCE (CH,XCH) _
TABLE OF WAKE DISPLACEMENT THIEKNESS
INDEXe LW=LWO,LWE .
DIMENS]ON X2W(1) s LWNEXT(L),S1W(47)
DIMENSION PST(1)
EQUIVALENCE =~ (DSY,SiW)
SUBTYABLE ARRANGEMENT 1Se
X2W)LWNEXT(82%2N), s1u<1i.s1w«z)...s1u¢N>. DST(1),DST(2)4,DSTIN)
X2W = STREEMLINE COORDINAYTE
SAW = DISTANCE ALONG STREAMLINE FROM Y.E,
DST = WaAKE DISPLACEMENTY TuchNESS AS A FUNCTION OF SiW
FLOW ADJUSTMEAT TABLE
INDEXe LF=LFO,LPE
NFCOLS= 8 , '
X1F = ORTWOGONAL COORDINATE
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X2F STREAMLINE COORDINAYE Or SL EMINATING FROM T E,

X1BF = X1=COORDINATE OF CHOKE STATION OF FLOW BELOW T.E.
X{AF = X1~COORDINATE OF CHOKE STATION OF FLOW ABOVE T.E,
SiF = S1«COORDINATE OF T,E, (UPPER SURFACE), THIS ITEM

IS USED WHEN INTERPOLAYlNG FOR WAKE DELYA =-STAR,

LFB, LFASIND!GES OF STATIONS BHLOW AND ABOVE T,E.
NCHB:NCHA:NUHBER 0F CHANNELS BELOW AND ABOVE 7 Es
LRF = INDEX OF DUMMY ORTCKN LiST FOR THE 7°Eo
LRXF = INDEX OF LAST CHASNEL BELOW THE T.E.
JORDERs 0 IF TOTAL FLOW AT xir is GIVEN

= 2 IF FLOW ABOVE T, E, 1S GIVEN

2 4 IF FLOW BELOW T,E, 1S GIVEN
JORDER= =1 IF FLOW AT XiF ls EHOKED AND SINGLE CHANNEL

DIMENSION XLF (L) aX2F (1) o XIBF (1) IX1AF (1)

1 S1F(1),NCYB(1),NCHA(1), JORDER(1), VNR(12)
EQUIVALENCE (LFB), X18F ;tLrATxiAr!.tLRF.NCHe).(LRXF.NCHA'
DIMENSION LFBLL)sLFACL) S LRF (1) LRXF (1) :

STATION TaglLE

INDEXe L= 0,LESTA

SCHOKE= STATION CHOKE INDICATOR (ADJWF,BRHS,WR10UT)

MCL = SHARR CORNER INDICAYOR (BLDTBS)

MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE) FLOBAL)

COMMON /CHDATA/Z X1(1)oLNEXT(1YoMLB(1) sMUB(1)sPRIM(L)

TYPELB(L),NAMBLB(1),ILB(1),FLB(1),SLLB(1),
voeyati’.ugneus<1» ,1UB(4),FuB(1),S1uB(g?,
VM3 (1) nwDVtii.xZCL11>.Sstl<1>.MCL<1).
ANGYE(L1)sPTYECL1) »PSTE(L)+FGRTE(L)»RGTE(4)
ANGEXP(1),BSQEXP(475)
DIMENSION CRVLE(1),ANGLE({)
EQUIVALENCE (SCHOKE» DNDV)o(CRVLEa“NGTE)n(ANGLE PTTE)
INTEGER RRIMITYPELB,TYPEUBISCHOKE(1)
EQUIVALENCE (CHNAM,BDY,CH,X2W,X1F,X1)
EQUIVALENCE CLHNEXT LBNEXT,LYNEXT,LWNEXT/X2F ,LNEXT)
EQUIVALENCE (MTFLOW,LBZ1 NPT, S1H, xler.MLa>
EQUIVALENCE (Y70, CHNAHE.LPS! x1Ar.Mua). (PTOUPLTTsS1F,PRIM)
EQUIVALENCE  (TSO,LEDEX,LPT,N&HB, TYPELR) :
EQUIVALENCE !PsoizaT.LRcu NCHA NAMELB)

EQUIVALENCE (MACHO,RBY,CRG, JORDER ILB), (AO,ANGBT,CPGJ,VNRGFLB)
EQUIVALENCE !VAQY.CZCP-51LB). (RG2GGAM» TYPEUB)
EQuIvaLENCE (GAM,FGT,NAMEUB), (NR,FGR,1uB), (NC,FGR,FUB)
EQUIVALENCE (YAB(l) AREATB.SiUB)p(BB ANGTE)

EQUIVALENCE (TAB(4 )oXZCL).(YAB(5)nSLSWI!o(TA8(6) MCL)

Co Co Oods

COMMON /ALLCOM/ MACHA,PSA,TSA/PTA,TTA, AXIA,RGA,GAMA,
1 MACHC,PSC,TSC,PYC,TTC:s AXIC.RGC,GAMC,

2 DAX!IT:SCALEAsYTE:CHOTST
REAL MACHA(1),MACHE
LOGICAL AXTAAXIC
LOGICAL CHOTST

STREAMLINE YABLE" _
COMMON /S{TAB / W(128),X2(128},SLCHN(128)
INTEGER SLCHN

FIELD TABLES ‘ ' '
INDEXe M3M0,NM

CoMMON /CZ -/ 2(300)
-COMMON /CR / R(300)
COMMON scS2 7 52(300)
COMMON /CS1 /7 §1(300)
COMMON /cpPHIl 7 PHIL1(300)
COMMON /CwM / JMS(300)
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COMMON /CCURY / CURV(300)
CQMMON /CB /7 B(300)
COMMON /CIDEX / M,J,MU,MD;ISTAG

VABLE OF InpEX LIMITS ‘
COMMON /1XOR1G/ LHO,LHE, Laoo.LunE. LTO,LTE, LWO,LWE, LFO, LFE,

& LOLESTA,LSO, LSE.LDO.LD‘.LDUM(4)U
hd MO+NM:» NJoNFPCOLS,» MAXNJIMAXOL s MAXNMaMAXLE,
® LEO.LEE» LRO/LREB.LRD

DIMENSION LIMITS(24)

TABLE OF LEADING EDGE AND YRAILING EDGE ROINTS.

INDEX= LEax| EO0,LEE,10 , , . ‘

NLE«NTEaNO. BF L+E, AND T.E, COYNCIDENY PTSs RESPECTIVELY
CHLsCHUSNAME OF CHANNEL ABOVE AND BELOW PT, RESPECTIVELY
BDLBDUSBOUNBARY NAMES ASSOCIKTED WITH THE POINTS

NUSED = COUNT OF TIMES THAY POINT USED IN CONSTRUCTION OF /ORTCHN/
COMMON /LETERT/ XE(1),YE(3) ANGE(L),NLE(L1),NTE(L),
1 CHL(41) ,CHUCL) oBDL(LY,BDULL) NUSED(491)

INYEGER CHL ,CHU,BDL ,BBU
TABLE OF CHANNELS EMBRACED BY EAEH ORTHOGONAL

INDEX« LR=LRO,LRE,[RD

LRD & NUMBER OF CHANNELS PLUS ONEs . LR INDEX INCREMENT
LEDGE = INDEX OF THE ORTHOGONAL POINT IN THE LETYEPT=TABLE
LRPREVE POINTER OF LINE OF UPSTREAM CHANNELS IN ORTCHN=TABLE . °
CHNA = CHANREL NAMES

COMMON /ORYCHN/ LEDGE(l)nLRPREVtI)nCHNA(479)

INTEGER cHNA

DIMENSI0ON JOHNACL) ‘

BQUJVALENCE VJCHNAICHRNA)

EQUIVALENCE fLHNEXT ,LBNEXT,LTYNEXT,LWNEXT, X2F ,LNEXT)

EQUIVALENCE (NTFLOW,LB2Y1, NPT ' SiN, X18F.HLB)

BQUIVALENCE (TYOsCHNAME 1L PST, XlAFoMUB)' (PTOsUPsLTT+S1FsPRIN)
EQUIVALENCE (TS0, LEDEX,LPT,NgHB, TYPELB)

EQUIVALENCE ¢Ps0.ZBT.LRCUoNCHA NAMELB)

EQUIVALENCE (MACHO,RBT,CRG, JQRDER, ILB), (A0, ANGBT4CPGJ,VNR,FLB)
EQUIVALENCE (VAQY:CZCPoSiLB)n (RG:QGAMoTYPEuB)

EQUIVALENCE (GAM,FGT ,NAMEUB), (NR,FGP,IUB), (NC,FGR,FUB)
EQUIVALENCE tYABtl).AREAYB;S[UB’; (TAB(2),VMB), -(TAB(3),DWDV]

COMMON /CBiTS /7 BITS,BLANK

COMMON “cps2 / Ps2(300) )

COMMON /CLINES/ LINES,OMITFK,PTITLE(S)
LOGIcak OMITFK ,

COMMON /CREDIN/ ZYRANS,RTRANS,ROTATE,ZPIVOT,RPIVOT,SCALE,NB,TBB{9)
EQUIVALENCE (XTRANS s ZTRANS) S (CYTRANS,RTRANS )+ (XPIVOT,ZPIVOT) )

1 {YPIVOTeRPIVOY)

COMMON /CRHS / RHS({300)

CQMMON /CTABRR/ 11TAB

COMMON 7ZCyM / YyM(300)

COMMON /CSEGME/ IA€10),1B8¢108),IMACL0),INB(10), JTYPE(io).
1 N:NSEG, NI-NIB
COMMON /CSMOO0B/ XA(L00),YA(100d),DEV](100)

COMMON /CSMOOC/ Duw1<200).A~Gt1001.nunzc4ooa.DEV(100).CURVB!100)
COMMON ,gLpD¥ 7/ 18LB(60)

DATA TXA/2HXA/,TZA/2HZA/

IGGO0 = ¢
Go T0 1777
ENTRY EDuUMP
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c

1660 = 2
1777 CONTINUE
1100 FORMAT(///1X36HCHAVNEL INPUT BAYA TABLE, /CHDATA/ )
WRIYE (6,1100)
117AB = LHO
NCx s N¢
TFINCX,LY.3) NCXsS ,
CALL TABPRY(BLANK,CHNAM, HE,NCX)

1120 FORMAT(///4x84HBOUNDARY COORDINATES AND ANGLES IN RADIANS, /BDYYAB
a2/ u)
WRITE (6,1120)
11TAB = LBDO _
CALL TABPRY{BLANK,BDY,LBDE,Y)

1110 FORMAT(///74X41HTABLE oF CONVECTED PROPERTIES, /CONVTB/ «)
WRITE (6 1110,
11T4AB = 9
Caltl YABPR (BLANK,CH,LYE, 7)

IF(LEE,LT_LEO) GO YO 140
1130 FORMAYtlllixxzsuoRDERED LISY OF UPSTREAM BOUNDARY PNTS, L,E, PNTS,
» Y,E, PNTS, AND DOWNSTREAM PNTS WITW REFERENCES TO CHANNELS AND 80

“UNDAR!ES /1x10H/LerEPT/ n//4X2HI'ESX, 2HXBLOX  15HYE ANGE12X,
e3HNLE9X4 12HNTE CHLIX s SHCHUYX, SHBDLOX, INBDUL0X, SHNUSED)

WRITE (6,1138)

11748 = LEO

CALL TABPRT(BLANK,XE,LEE,%0)

140 IFCLRE,LT!LRO) GO TO 150"
1140 FORMAT(///1X9BHTABULAT!0N OF CHANNELS EMBRACED BY THE ORTHOGONALS
SWHICH PASS THROUGH THE ABOVE POINTSs /ORYCHN/ 3//4X26HLR
sLE LR<PREV)
WRITE (64,1140’
1174AB = LRO .
CALL TABPRY(BLANK,LEDGE,LRE,LRD}

1150 FORMAT(///4X17HSTREAMLINE TABLE=/17X32Hd X2 " SLCHN
@ W/(118,FL2,6,6X,A6,F12,8,1,})
150 WRITE (6,1190) (J, xth).SLcHNcJS'H(J>.Js1 NJ)

1190 FORHAT(///1X37HHAKE DISPLACEMENT THICKNESS, /WAKETB///11X19HX2W/S1

'Y DS
WRITE (6, 119’) .
1174B = L0

CaLL TABPRY(HBLANK,X2W)LWE,2)

1180 FORMAT(///1X&3HPABLE OF FLOW ADJUSTMENT STATIONS, /CADJWF///35XBHX
airox.suxzrsx.4uxzarsx.4Hx1Ar9x.auszrax.luNcueax.zeuncna JORDE
eR ) . :

WRITE (6s1180)

11TAB = qu . ‘

CALL TABPRT(BLANK,XLF.LFE¢NFCOLS)

1160 FORMAY(///1X25HSTATION TABLE, /STATAB/ )
WRITE (6.1160)
[1TAB = Lp
CaLL TABPRY!!LANK XlaLESTA.5>

PRINT OVERALL DATA ,
CALL TABPRY(AHALLCOM,MACHA,20,.8)
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1321

180

190

200
1200
1201

1202

900

IFC 18LB(1).NELO ) CALL TABPRT(SHBLBDY,1BLB,60,3)

IF( LDE:EQ.O ) GO YO 1321

I1TAB = LDO ‘ 4
CALL TABPRT(OHBLYAB,CHNAM,LDE.3)
CONTINUE :

IF(LESTA,E.9) 6O YO 900
L Lo
LMAX = LESTA,

S2(M)IZIM)sR(M)sPHIL(M),
M)

J M MU MD 1 St
PNIY CURyY

OMlYFK= oTRUEa

LINES = 64

MA s MLB(L)

MB z MUB(L)

CALL FHEAD(MB=MAe2) -

1r (LINES EQT(MB=MA+5)) WRITE (6,1200)
WRITE (634209

Do 200 MzMA,MB

CALL GETIY A

WRITE (6,120%) ,,M,MUsMD,ISTAG) S1(M),
b CURVEM) s VM (M) 1BIMYapHS (M) 1DS2(
CONTINyUE :

L = LeLNEXTIL)

IF(LLE.LMAX) GO TO 190
FORMAT (57 %2 16HFIELD TABLE DUMP/{28H
1 S2 p4 R
2M B . RHS DS2} o
FORMAT (1x,18.313,12,2F11.6,2F12,6,F11,6,F12,7,2F11,3,2F10,5)
FORMAT (4N ) :
IF( 1GGO,eQ,2 ) RETURN

LSToP = 5

GO TO (900,1%77) , LSTOP

RETURN :

END
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eDECK REDBLK
BLOCK DATA REDBLK
»REDBLK REDINP BLOCK DATA SREDBLK®
COMMON /SPACER/ MAXLHsMAXLY  MAXLF ¢MAXLW
COMMON /CLWOSV/ LWOSV
COMMON /CTAPOS/ RESTRT.ENDBDT.STCFIL;KQSY

‘LOGICAL RESTRT,ENDBDY,8TCFIL
DATA MAXLH,MAXLT MAXLF,MAXLW/400,200,200,200/
"END '
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eDECK DBSRT{
Suanouvlns DBSRT1( F-N.INTRi.!NYR2|A.Noll )
#DBSRT1
C DATE OF THIS VERSION « SEPTEMBER 20.1965
C SINGLE PRECISION DOUBLE BACK SUBST{TUTION suanourlne USED WITH
c LRMDS1 SUBROUTINE TO SOLVE SIMULYANEOUS EQUATIONS
DIMENSION F(I1,1), Acll.!l).thkitli
NNaN
NMisNNBY
MMM
TF(INTRL(1)) 10,140,10
10 IF(NN,LE,1) 60 *o 40
DO 30 Kai,NM1
I13INTRI(Ket}
CIe(lty 15,30u15
15 DO 20 J%1,MM
X=F(Koed) .
FtKeJ)sF(141sJ)
20 Felyg,Jdyax
30 CONTINUE
40 Do 90 u=1,/MM
Do 80 L=1 NN
IF(F(L,J)) 50,80,50
50 F(L.J)BEttiJS/A¢L,h>
IF(L/'EQ'NN) GO0 YO
DO 70 lalL,NMt
IFCACTeLoL)) 60,70,60
60 F(lel,J)apr (181, )=A(T¢1,L)0F(L,J)
70 CONTINUE
80 CONTINUE
90 CONTINUE
IF(NN,LE,1) €0 1O 140
100 DO 130 J=1.MM
lr(rtNH1¢1.J)) 110,130,110
110 DO 120 l=1,NMy
120 FCL, ISP (1, JieA(T NMLeL )P (NMLed,J)
130 CONTINUE
NM1zNMiwg
IF(NM1) 100,140,100
140 RETURN .
END .
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®DECK ISORTY
SUBROUTINE ISORT(X,Y,Z,B8,LB,KG0)
CISORTm-e CDC VERSTON ®~MOVE COLUMN DATA TO ARRAYS
COMMON /CB1TS 7/ BITS)BLANK
DIMENSION x(1)av41),2¢(1), B(1}
c INPUT»
C . XY, c NEW COLUMNS OF DATA
c B s LOCATION OF COLUMN DATA TO BE RELOCATED
c L8 s BeCDLUMN LENGTH

K s 1
] _—
GO Y0 ¢ 10,30 ) . KGO
10 1F¢ B(IY,EQ,B817S ) GO YO 20

X(K) = B(1)
Y(K) = B(is1)
Z(K) s g(led)
20 1 5 le3 -
K E Ket
IF¢ I,LY.LB } GO TO 10
GO YO 50

30 IF(B(1),EQ.BITS) GO YO 40
X{Kk) = B(])
Y(K) & B(fel)
40 1 = le2
K = K¢1
IF(l,LTLB) 80 YO 30
50 RETURN
END
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#DECK LQOP |
SUBROUTINE LOOP(A,B,CaN)

|,00P

C THIS SUBROUTINE IS USED 8Y SUBROUTINE LRMDS1
DIMENSION A(1),811)
DD 10 1m1.N

10 achysathheptlyeg

RETURN
END
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#DECK LRMDS1 . .
SUBROUTINE LRMDSL(A,;N,INTRL;INTR2,DET;IFACTR.IL])

# RMDS1 :

cL DATE OF THIS VERSION .- SEPTEMBER 20,1965

C SINGLE PRECISION LEFY RIGHY MAYRIX DECOMPOS1T1ON SUBROUTINE

C DETERMINANY = DET#(2,0#s]FACYR) . 4 :

c WHERE (:5) LESS TWAN (ABS(DEY)} LESS THAN OR EQUAL (1.0)
DIMENSION a(g),INTR1(1) '
IDIM=11L
NN3N
NBASEs(NN=4)1#1DIM
NYR=1
IF(NNLE ;1) 80 YO 30
DO 25 K32,NN
INTR1(K)=0
D=0.,0
M=K
KMiaK=1
LeKkM1
JSTOPSKM1 ¢NBASE
KBASEa(KMi=1ia1DIM
KKM1=K+KBASE
KKz=KMq o KgaSE
ISTOP=NN+KBASE
DO 6 1sKK,iSTOP
B:A(I)
IKBASE=leKBASE

MODIFICATION TO SELECT THE PIVOT ELEMENT AS 1,0 IF PRESENT.,,

s o8& ¢ &

DAVE FERGUSON 10718766

1F(B,NEL1) 80 TO 70
D=1,
Lz]KBASE
Mz IKBASE
: Go to 80
70 CONTINUE

IF(ABS(B) LETABS(D) ) GO Y0 3
D=8
Lz |KBASE
IF(B)41644q
Mz |KBASE
CONTINUE
CONTINUE
KMaKeM
KSTOPaM"KM1
Te¢Dy 8,7.8
7 NYR30
INTR2=KM1
. Gp 10 60
8 LKM1=L wKMy _
IF(LKML) 10,£7,140

10 DD 11 JsKMiaUSTOP,IDIM
LisJeL KMy

X:A(J)
ACyY=alLy)
13 A(LJ) =X
INTR1(K)sL
NTRseNYR ~

QO W
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17

20

22
25
30

40

51
52
53

54

55

60

KKaeKKeIDIM

DO 22 1?*KK,J8TOP,1DIM
IFCACT)Y)) 19,22,19
A(l:=A(!)/D

Ir (kM) 20,20¢22
QzeAl])
CALL LOOP(AtT*1),A(KKML),0,
CONTINUE

CONTINUE
D#g.,0

KM1sNN :
KSTOP=NNeNBASE
IECACKSTOP)) 4047440
IFaceo

D=1.0

IDIM1=1DIMet

Do 55 K9y, KSYOP IDIMY

IF(ABS(A(K)).GE 1.0) GO 10 51

DzD#2,0

lFAC:IFAC;i

D=pnA(K)

IF(ABS(D)=1,0) 53,55,54
D=D#2.0

IFAC=[FAC=Y -

Go 1O 52

D=p/2,0"

IFAC= 1FAC+1
1F(ABS(D),GY71.0) GO TO 54
CONTINUE .

IFACTRaIFAC
IF(NTRIEQ,1) GO TO 60
Ds=D

DET=D

INTRI(1)sNTR

RETURN

END

KSYOP)
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#DECK SYCNR o
OVERLAYtSTc.t.iy
PROGRAM STCNR
CaLl REDINP
RE TURN
END
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#DECK BFACES
SUBROUTINE BFACES(X, Y, ANGoCURV,E,S KA, Ka)

EBFACES BEAM F17 EVALUAY!ON or ANGLE. BURVATURE, ®BFACESe
E aND s
DIMENSION X($0),¥Y(10), ANstio).cuthloi.ello}.S(LO)
c XNPUT!
c XaY w COORBDINATES
c ANG = ANGLE IN RADJANS (1F Masl) -
¢ ANG(1)= ESTIMATED ANGLE AY THE® FIRST POINT (MA=D)
c Ka,KB = FIRST AND LAST INDEX OF VARIABLES X,Y,ANG,CURV,E AND S
c KD « STORAGE INCREMENY OF X, Y,ANG,CURV,Es AND S
c KORDERz 0 LF ERROR! [S T0 BE CALLED WHEN PTS ARE OUY OF ORDER
c s NON 2ERO 1F RETURN {S To BE MADE FOR CORRECTIVE ACTY{ON
c OUTPUT-
c ANG o ANGLE IN RADIANS
c CURV = CURVATURE , :
C E » APPLTED FORCES s F/gl (UNITS ARE 11/Les2)
c S = ARC UENGTH ALONG THE QURVE: (L)
c KORDERs JNDEX OF 2ND OF ADJACENT OUY=OF«QRDER PTS» NOT30 ON ENTRY
COMMON /CBEAM/ MA,MB,KD,KORBER
COMMON /ERASE / Ats),8t1>.vpal1!.DAt1>.ACHDt1) CHD(793)
NK t KB . ,
CALL BEAM(X(KA),Y(KA),ANG(KA),(KBaKA+KD)/KD)
IF(KORDER,NE D) GO TD 80D
c (KsKA)
I s 1
K 2 KA
SK 3 S(K)
E(K) = 6.,2¢B(1)eyPB(1))/(CKDII}eCHD(]))
c (K=KA,KBei)
60 CURV(K)= (4.9B8(1)e2,aYPB(1))/LCHDC(IYo(1,01,5eB8¢(1)aB(I)))
IF(KA=K) 65480280
o] (KsKA+1, KB -1}
65 E¢K) = 6,9(§B(1)*YPB(1))/Z(CHB(I)aCHD(]))
1 » (B(1eB)syPB(1=B))/(EHD(]~B)aCKHD(]~8)))
C (K=KA+1,KB)
79 SK a3 SK ¢ CHD(1=810(1,+(B(1up)eBlingla,58B(]aB)eYPB(InB)¢
i YPB(1<B)oyPB(1a8))/157)
S(K)Y =& SK
IF(K"NK) 8029090
80 1 t [+8
K EKeKD
IF(K=NK) 60+,70,70
c (KsKB)
90 CURV(K)S(<2,4B(1aR)= 4.avPB(1-a’$/tcnntz.s>a¢1 ¢1,50YPB(1mBloyPB(]~
1 s))t
EtKYy = o6.26B(1o8)+yPB(Is8))/(EHD(1=8)aCHD(]eB))
GO TO 900
c OuUY OF ORpgR POYNTS

800 KORDER® KA+KORDER~KD

900 RETURN
END
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aDECK ELLIP
SUBROUTINE ELLIPE¢X1,Y1,ANGL, X2,Y2,ANG2,ALPHAD) :
oELLIP ELLTP AND OTHER SMOOYH DUMMY SUBROUTINES
C SUBROUTINE TO FIT AN ELLIPSE GIVEN TWO POINTS AND THE ORIENTATION

ENTRY ELL1PY

C SUBROUTINE TO FIT AN ELLIPSE WHOSE ORIGIN AND DIMENSION ARE GIVEN IN
C A ROTATED AND TYRANSLATED COORDINAYE SYSTEM

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

ENTRY ATpMR
C SUBROUTINE FOR AUGMENTED TRIDIAGONAL MATRIX REDUCTION

ENTRY BAD
C SUBROUTINE TO DELEYE 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 SMU_T!
C SUBROUTINE To MULTIPLY TRIADIAGONAL AND SQUARE MATYRIX

ENTRY HYPTS
ENTRY HYPERY
ENTRY HYpPERZ2
RETURN

END
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*DECK RELOXY
SUBROUY!NE RELOX¥ (11,12, NPTS, IML,1M2)

sRELUXY RELBCATE Xa Y, ANG.ANGu.eURv.S.rux ®RELOXY®
c INPUT-

c 11,12 = INDEX RANGE OF SEGMENT DATA IN XA,YAwARRAYS

c NRTS = MO OF PYS REQD FOR SEGMENY DEFINITION IN X,YeARRAYS
c Mg = INDEX OF FIRST POINT OF THE SEGMENT 1IN x-v-ARnAvs

c IM2 & INDEX OF LAST POINT OF THE SEGMENT IN X, YeARRAYS

c NIM = LENGTH OF X,Y=ARRAYS

c N = SEGMENTY !NDEX

c OUYPUT-

c IM2 = INDEX OF_LAST PD!NT IN RELOCATED X,Y=ARRAYS

c RELOCATED Xo¥s:s=ARRAYS -

o ADJUSTED {MAwIMB INDEX LIMIY VALUES

COMMON /CSEGME/ TA(10),1B(10)sIMALL0),IMB(210),JTYPECL10),

1 N,NSEG, NI,NIH

COMMON /cps2 / x<100> Y(!00).ANG(1DO).ANGD¢100) CURV(100),
1

5(100).rgK({oo’.nev¢1oo,.cunva(100)
COMMON /TROUBL/ ERR,ERRMAJ, INERR,PRERR

LOGICAL ERR,ERRMAJ, INERR,PRERR
NADD = NPYS e ¢12=11*1;

IF s IM2+¢d

Iy £ 1F+NADD

IF(NADD GE.0) NMOVE=~NMOVE

NIM = N!MtlADD

IF(NIM;LE: 100) GO TO 30
ERR = ,TRUE,
WRITE (6,1030)
RETURN
1030 FORMAT(/1x67HSORRY « THE NO, OF OUTRUT RTS, EXCEEDS THE ALLOCAYGD
®SYORAGE (200),)
30 IF(NMOVEONADD EQ.0) GO TO 50
CALL MOVE(3, XCIF),X(I1T),NMOVE,{,
1 YCIF),Y(IT) ,NMOVE, T,
2 ANGUIF ), ANG(!T):NMOVE.i)
CaLL MOVE(3, ANGD(IF),ANGD(IT§,NMOVE,1,
4 CURV(IF),CURV{ITI,NMOVE, 1,
5 S(!F).S(IT).NMOVE 1)
CALL MOVE(3, FOKE¢IF) FOK(IT) NMOVEY,
7 DEV!!F!.DEV(IT)-NHOVE 1,
8 CURVB(1IF) ,cuavacrv’.NMove,1!
50 IM2 = 1ML # NPYSet
IF(IM2,LT 1MLy GO TO 70
DO 60 1=IM1 , IM2
DEV(IY= 0:,
CURVB(I)= 0
60 FaK¢lyz g’
70 !MB(N): IM2
NP1 = N01
!F<NP1 GT!NSEG) GO TO 900
DO 80 NNz NPLYNSEG
‘ lHA(NN):IMA(BN)eNADD
80 IMBINN)= Ine(nu).naoo

900 RETURN
END
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sDECK SERS1

SUBROUTINE SGRSL¢X1,YL, X2,Y2; A)

*SEKSle NACA SERIES<Ll COWL CONTOUR " eSERS18

C
c
c
C
c
c

c

50
60

70

INPUT~
X1,Yl =z COORBINATES AT WIGHLITE
X2,¥2 3 COORDINATES ON COWL SURFACE
A s X/X WIMIY POINY

OUTPUT. ’
CALC VALUES OF X,Y,ANG,ANGD,CURV,S

COMMON /CBEND / NBC(2),ANGE(2),EURVE(2),FEND(2)
COMMON /CPi / P1,TWOP],P102,Pt04,TODEG, TORAD
COMMON /CSEGME/ 1A(10),1B(10),IMACL0);IMB(10), TYPE(10),

1 N+ NSEG: NIoNIH
COMMON /CDS2 / X(100),Y($00)7ANG(100),aNGD(100),CURV(100),
1 5(100)6FGK!i06’.DEV¢100!JCURVB(100)
DIMENSION ANGB(100)
EQUIVALENCE CANGB s CURVB)
DIMENS 10N XS1¢40),yS1(48),7S1£40)
DaTA XS4/

0,,.000406.,0003062,,0006464,70012998,,6020031,,0039664,,006002y
©10081,01,,045,.02,,025,,03,,035,,04,
9!045l;05o.0@!.073-0500099;10o120
®114,,164,18,720,,224,25,,3,.,35,

“’4’;45';5006.'17008‘.9‘1.0/

DATA YS1/ . - : .
®0.4,0112,.019..0275:,03884,0479¢9+,066707,,08117,
“90931180-10336:.#272710.1474580.165786!.182977::199304002148290
~,229594i;243677&.270135,;2947aq;318041.;340196.,361381..40087;
143654, ,468883,,498788,,526959,,553714,;591484,,648994,.700757,
5174746, ,789479,,827209,,890874,939554),973746,,993649,1./

DATA vSi/ , .
#0,,52,52592,80,79679,21,04343,'14,69820,
%11,71671,7,996274,6,397164,5,618328,5,133687,
#4,308968,3,801540,3,533277,3,342515,3,183152,
#5v02989742,884790,2,755270.2,345330,2,388930,
#2,266497,2,165982,2,068093,4,875127,1,697514,

1755261444 ,446208,1,368408,1,303797,1,217213,
517090491,,984545i ,885102,,797348,,755438,
%,560407,,412448,,269017,,13063,4,/

DEYERMINE cUT@OFF POINT, NPTS
IF(,05,LE'A SAND, A,LE,1,) GO Y6 50
WRITE (6,1058) ,

CALL ERROR%
DO 60 Keg7,48
IF(xS1(K).G¥7A) GO TO 70

NPIS = K
RELOCATE ARRAYS
s s [A(NS
12 = IB(N}
IML = IMA(N)
IM2 = IMBI(R)

CaLL RELOXY(11,12, NPTS, IMt,1M2)
XR 8 x27xi
YR 2 Y2sYY
AR a YR/XR
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K B 1
DO 120 IsiMiwiM2
X¢1) = xq{eXRaXSL(K)
YCI) 3 yYeeYROYS1(K)
lp(l,g0,1M4) GO YO 115
ANG(1)= ATAN{AR@TS1(K))
Go vQ 118
115 ANg({y=PlQ2
118 ANGD(1)=ANG(])@TYODEG
120 K = K+l

NBC(1)= 1

NBC(2)=s

ANGE(lguANGDElﬁig

ANGE(2)8anGDEIM2

ANGB(IMi)=ANG(IMY) . o

CALL BF“CES!X!Y.ANGB’CURV.FQK.SO IM1»IM2)

CALL FHEAD(S51) _

WRITE (6,;1150) X1,Y1,X2,Y2,A

K a 1

Do 160 IsiML¥IM2

ANGB(1)3ANGB{1)aTODEG

WRITE (6,1160) :
@ XSL(K)aYSL(K)oXVT)sY(1),ANGDEI ) ANGB(I))CURV(]),S(])

160 K s Kot

CALL MOVE(41,CURV(IML),CURVB(IHL1},Kr1,1)
RETURN

1050 FORMAT(/1X70Heea INPUT ERROR, PARAMETER A DOES NOT SATISFY ,[Q5eA«
1,0 CRITERIAY A®F6,3,) ’

1150 FORMAT(/22X,30He NACA SERIES~4 COWL CONTOUR #//4X16HINPUT DATA, X
%12F9,5,3IX3HYL=F9,5,/17X34X2eF9,5,3XIHY2aF9,5,3X2HA=2F6,3,///4X16HCO
#ORDINATE DATA=//71X,29Heweec BEAM CALCULATED ew~m=/10X3HX/X7X,3H

aY/Y14x,14714X,14ROX,35HANGD = = ANGS CURY S)
1160 FORMAT(7x,FB76,F20,5,F16,8,F15,5,F11,3,F12,3,F11,6,F10,5,)
END ’

© 75



sDECK SMOINP
SUBROUTINE SHOINP

#SMOINP

COMMON

LOGICAL

COMMON /apaM8t/
COMMON /CALCPY/

COMMON /calrts v/

COMMON /CELLAT/
COMMON “CL INES/
LOGICAL
COMMON /CNTRL 7/

LOGICAL
EQUIVALENCE
CoMMON' /Cp1 /
COMMON /CSEGME/

1

EQUIVALENCE
COMMON /CSMODA/
COMMON /CSM008/

DIMENSION

EQUIVALENCE

1COMHON /cns2 /

DIMENSION
EQUIVALENCE
DIMENS]ON
EQulvalence

COMMON /TROUBL/
LOGICAL
EQUIVALENCE

LQGICAL
DIMENS]ON

INPOT/0UTPUT AND SPECIAL CONTOUR ROUTINE

SSMOINPO
PROGM(8),PROGSV,FILIN,F1LOT,REFS(5)
FRLINsFILOY

NAME(S), ADDRES(6),TITLE(E), !DENT(é)

DxexM0OD

BITS,BLANK

DZEYA

LINES.OMITFK.PY[TLE(6)

OMITFK

Kﬁ(il.STA!Z).!NCLUDczi.DELETE¢2|.!NSERT CARRY
CARRY

(goY,STA) . .

PliTWOPL,P1024PfQ4s TODEG TORAD

FAC10),1BU10) IMA(L0)3IMBC10),UTYPE(LD),

N,NSEG, NII,/NIM

(NT,NID)

DEVA(20)s FENDA(20)+ANGAC20)aCURVA(20)+ NARSB

XA(100),YA(108),DEVI(100)

zal100) ,RA(L0D)

CZASXA) o (RAVYA)

X(100):Y(%00)+ANG(380) s ANGD(100) 4 CURV(100),

S¢100),FQAK({00),DEV(100),CURVB(100)

Du4t100? ’

{DUM, CURYB)

2(100)sR(100)

‘ZIX’I‘R|¥’

ERR,/ERRMAJ, INERR,PRERR

ERR,ERRMAJ, INERR,PRERR, ERRCAS

(ERRCAS« INERR}

WPPER
CNAMES( 4)

DATA CNAMES/990,0992,,993,,994,/

Cees DEFINE THE NUMBER OF SEGMENTS aANp THE INDEX LIMITS

aaaa

C

"45

50
55
60
65

70
75

NSEG
N 2 SEGMENY

£ NUMBEBR OF SEGMENTS

INDEX

TA(N) e IB(NYILIMITS OF SEGMENT IN THE XAsYA LISTS

TYPE(N)=TYPE of
s 1

l z 1

IJUNCT® ¢

Go YO 55

SEGMENT

IF(XA(]),EQ XAC]®L) ,AND, YA(!).,EQ,YA(]=1)) GO TO 70
IF(I-N1) 6014550155

DO ¢5 Ja1.4

IF(xa(1),EQ.CNAMES(J?? GO TO 75
%FGI:EQ "1JUNET) GO T0 70

e let
GO 70 50

CONTOUR JUNCTURE
J L
JYYPE(NY =2y
TA(NY = 1 -

N £ Net '
GO YO (110,120,130,140),Y

ARBITRARY CURVE
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110 1B(Nw1)=Q
I s l+%
Go 10 50

c ELLIPSE
120 IB(N=1)=143
IF((1e2,EQ.NT) ,OR, (XA(142),RO XA(1+3)
«IB(N"1)=1+2 - :
GO TD 15¢

c SPIRAL
130 IB(Nr1)2]e3
Go 10 150

C ~° SERJES 1
140 IB(N—1)=x*2
150 1 3 IB(N=i)el
1JyNcT: 1
Gg 10 55

C ENp OF INPUT BATAs FILL ZERO IB(N)
155 NSEG = Nai
IB(N=1)2NY
DO 160 N=1+NSEG
160 IF(IB(N). Q@) 1B(N)s[A(N+sL)~Y
RETURN

Cees FIY THE SPECIAL CONTOURS
ENTRY CONTRS
DO 195 N=$,NSEG
IMA(NYE TA(N)
195 IMB(N)= {B(N}
NIM B IBINSEG)
N = 1 ‘

200 J s JTYPE(N)
IF(J,LEL1) GO YO 790
OMITFK= ,TRUE,

CALL FHEAD(61
WRITE (6a4208) NsBDY

"AND, YA(]e2) ,EQ,YAtI«32))

1 = 1A(N
12 & 1B8(N
IM s IMA(R)
IM2 5 IMBtR)
X1 e XAat(le1)
Y1 = YALLFL)
IF(N,LE,1) GO YO 206
X1 T X(IM®1)
Y1 s Y({IMel)

206 X2 = XA(192)
Y2 E vall#2)
IF(N,EQ.NSEG .OR, JTYPE(Ne1),NE,1) GO Ta 220
X2 = X(IMR+1)
Y2 = y(IMB+1)

220 1F(IM,LE.4) GO 10 222
ANG1 = ANGDfIMe})

222 1F((12=1) EQ7T3 ,AND, (XA{1e3),NE,BITS,AND,XA(1e3),NE,999,))

e “ANGLEXA(1+3)
IF(1M2,GE.NIM) g0 YO 224
ANG2 3 ANGD{IM241)

224 IF((12=1).EQ"3 ,AND, (YA(1s3)TNE.BITS ,AND, YA(143),NE,999.])

“ ANG2aYA(1+3)
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IF(J=3) 250,300,400

c FIT THE ELLIPSE
250 CALL ELLIP(X1,YL,ANGl, X2,Y2,4ANG2, YA(I))
IF(ERR) GO YO 790
DZIETA = 5,«TORAD
CallL ELLIPY
GO TO 790

c FIY THE HYPERBOLIC SPIRAL
300 IF(YA(I1),EQ,2,) GO YO 320 ,
CALL HYPER1(X1+Y1,ANG1l, X2:Y¥2:ANG2)
G0 TO 350
320 CURVL 3 vA(193)
CALL HYPER2(X1,Y1,ANGL,CURVYLs X2+Y2)
350 IF(ERRY GO TQ 790
CALL MYPTS
Go Y0 790

¥ SERIES 1 COWL LIP,
400 CALL SERS1(X1,YLs X2,Y2, YA(I))

c INDEX TO THE NEXT SEGMENTY
790 1F(ERR) ERRCASE,TRUE,
ERR £ FALSE»
N g Nel
IF(N,LE;NSEGY GO TO 200

C IF ERR HAS PEEN ENCOUNTERED, DO NOT WRITE OUTPUT FILE
IF(.NOT.ERRCAS) 60 TO 800
ERRMAJ= ,TRUE, '
ERRCASs ,FALSE.
RETURN -

c MAKE THE CURVALINEAR DISTANCE EONTINUOUS
800 Ds £ g0 .
Do 805 J=2,NfM
} IF(S(1)+EQ.0+) DS=S¢1=1)
805 S¢ly = s¢1)3DS

Cesa WRITE TOTAL COMPUTED DATA FOR YHE BOUNDARY
OMITFK® |, TRUE,
CALL FHEAD(NIY*4) , )
WRITE (6,1800) (1+SCI)eXCT)oYCI)sANGDC D) s CURVB( 1) sFQK(T)rTadoNIN)
1800 FORMAT(/21X24HCONSOLIDATED OUYPUT DATA//4X59H] S Xe2
o Y.R ANGD CURV FOK/40X?HDEGREES/(2%,13,0PF10,5
#12F11,5:F9 3xF10:6+FL10434)4)

RETURN

1040 FQRMAT(/1X59We®a ERROR = NUMBER OF INPUT POINTS (XAsYA) IS LESS 7
aHAN 2,) '

1042 FORMAT(/1X34HINPUT TAPE RETRIEVAL,INFORMATIQN o//2X7HFOUND 23,)

1202 FORMAT(/8H SEGMENT,13,9H OF BDY3,A6/26H mawcegwacececcegToRe~NOY"

)

END
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#DECK SMQ0

SUBROUTINE SMOO '

ESHOO-- ANGME, CURVATURE AND ARC LENGTHM eSMOQS

c .

C

aoaaaaoaaa aocooaoaaonoaonoaaoaaQ

oaaaaaoaoaoaoaaaaaoa

NA

NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

oF & SMOOTH CURYE PASSING GLOSE YO GIVEN POINTS
THG SMOOTHING QPTION HAS NQT BEEN INCLUDED, INSTEAD, A
CURVE 1S FITTED TO THE GIVEN X,Y POINTS,

INPUT’ . .
MEANS NOY AVAILABLE IN THIS VERSION

 1a,18 = RANGE OF INDEX IN LiSYS XA;YA,DEVI,DEV,X,Y,ANG,CURV,E,S
XA . 5 L1ST OF INPUT X :
YA = LIST oF INPUT Y . )
DEV! 3 LIST OF POINY MOVEMENY PARAMETERS
TORQ1 & YORSIONAL SPRING COMPLIANCE = FIRST END
TORGN & TORSIONAL SPRING COMPLIANCE = SECOND END

‘NBCfL)= BOUNDARY CONDITION {NBIGATOR FOR FIRST(L=1) AND SECOND (|, 32
s 0, Ly OR 2 ' -

ANGE(L)= ANGLE IN DEGREES» IF NBC(L)=1

CURVE(L)=CURVATURE,1F NBC(L)s2

FEND(L)=RATIA OF SHEAR FORCE, ENDZNEXT TO END INTERVAL, IF NBCfL

NOTESu

THE UNITS OF XA,YA,DEVI,YORG1L AND TORGN MUST BE THE SAME,

FOR EXAMPE, INCHES, DEV! 1S PROPORTIONAL TO THE CUBE ROOT OF
THE SPRING COMPLIANCES, TORQGS ARE DIRECTLYPROPORTIONALTOTHE
END TORS]ONAL SPRING COMPLIANCES. LARGER VALUES OF DEVI YEILD
LOWER APPLIED FORCES (AND GREKTER DEVIATIONS), LARGER VaLUES OF
TORQ YIBLD LOWER APPLIED END ROMENTS, :

OUTPUTY BASED ON ADJUSTED POINTSse

DEV=V = DEVIATION FROM THE INPUT POINTS IN THE NORMAL DIRECTION,IN
X.Y = ADJUSTED COORDINATES

ANG & ANGLE IN RADIANS

ANGD = ANGLE IN DEGREES

CURY = CURVATURE, 1/IN

FQE! = APPLIED FORCES, DELYA Yeee, 1/IN2

S 2 LENGTH ALONG THE CURVE, IN

ED s ENERGY OF EQUIVALENY SPRINGS UNDER DEFLECTION DEV, 1/1IN
EY t SPRIRG ENERGIES, 2/IN

RMSDEVE ROOT MEAN SQUARE DEVIATION OF POINTS WITH DEVI,NE,OQ
RMSF 3 ROOT MEAN SQUARE VALUB OF F/El, 1/IN2
RMSF1 3 ROOY MEAN SQUARE VALUE oF F/E! POR UNADJUSTED BEAM

COMMON /CCURY / NN, I1DIM,G(2)
COMMON /cCB / A(2)

DIMENSION U(2)
EQUIVALENCE (uis)
DIMENS]ON v(100),uw¢200)

EQUIVALENCE (Wev) ,
COMMON /CBEND 7 NBC(2),ANGE(23,CURVE(2),FEND(2)
equlvakeNce (NBCYL.NBC), (NAC2,NBC(2))
COMMON /CCUBE / NBCS(2),5AVS(4),FENDS{(2)

COMMON ZCSEGRE/ I11A(10),118¢10)IMA¢10),IMB(10),JTYPE(LD),
1

NINSEGaNI'NIM
COMMON ,cSMO0B/ XA(100),YA(4008),DEVI(100)

1COMMON /CDS2 /7 X(100),Y($00);ANG(400),ANGDt100),CURV(100},

§(100),FQK(1008) DEV¢100),CURVB(100)
DIMENSION 6(100)
EQUIVALENCE LEFQK)
COMMON £CSMDOD/ SGAHHA.SZEYAIFSZETAN
COMMON /ERASE 7 HW(8,100) :
pIMENSION cHD(8,99), 6G1¢180),6N(100), INTERL1(100)
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EQUIVALENCE (CHD,H(B,2)), (INTERL1,GL,H(1,1)), (GN,H{(1,14))
COMMON /CSMOOE/ GAMMA(100)
COMMON /TROUBL/ ERRi.ERRMAJ. INERRsPRERR

LOGIcAL BRR,ERRMAJ, INERR,PRERR

DIMENSION ENDPAR(3)
DATA ENDPARIQHFENDA54HANGA.SHCURVA/

o WRITE oUY gND CONDITIONS
ANGE(1)SFENDEL) '
ANGE(2)sFEND¢2)
CURVE(1)=FEND(1)
CURVE(2)=FEND(2)
WRITE (6,1020) ENDPAR(NBCI*1),FEND(1), ENDPAR(NBC2+1),FEND(2)
1020 FORMAT(10X,47H® A CURVE HAS BEEN FITTED YO GIVEN XaY POINTS s//
1 6X,18HEND CONDITIONS « , A5,4H(1)8,F9,5, 10X,A5,4H(2)5,F9,93)
®H(2)BF9.5,) '

1A 3 [1A(N)
18 2 119(N)
NPTS 3 1B=ilRed
laB z NPtS

c CALC FORCES, F/E!, APPLIED TO THE BEAM WHICH PASSES THROUGH POINTS
CALL BFACES!¥A,YA,ANG,CURVB,E,Sy1A,18B)
CALL MOVE(2,XAC1A) X(T1AY,1AB 1, YACIA),Y(1A),1AB,1)

I 3 1A

K s 1
405 ANGD(1)aANG(1)e57,29578
415% K 2 Ked X

! € 1e1

IF(NPTS=K) 430,405,405
C SMOOTYHING LOGIC HAS BEEN REMOVED
430 WRIYE (6,1100) _ _ _ -
WRITE (6691100 (XACI)eYACT) DEVIC(I)4DEV(I)aX(I)sYC(I)oANGD(]T»

1 ~ CURVB(I1),FOK(1),8(1),1=14,18)
1100 FORMAT(72x,10X,43HAPPLIED ARC/6X17HINPUT COORDINATES17X,20HADJ
aUSTED COORDINATES22X:117HFORCES LENGTH/7X89HXA»ZA YASRA
# DEV! DEV Xe2 Y:R ANGD cu?v F oK
@  S/33X,37H#1000 DEGREES ‘
1110 FoRMAT(2X 2F1155F7,2,3PF7,2,0P8F11,5,F9,3,F10,6,2F10,5,)
RETURN
END
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eDECK SMoTH
SUBROUTINE SMOTH ,
*SMOOTH MAIN PROGRAM FOR SMOOTH *SMOOTH®

c READ INPUT, pgTERMINE NUMgER AND TYPE OF SEGMENTS
CALL SMOINP

C  SMOOTH ARB[TRARY SEGMENTS
CALL SMOXEQ

c CALC SPECIAL«CONTOUR SEGMENTS, WRITE gUTpuT
CALL CONTRS :

RETURN
END
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sDECK SMQEXQ
SUBROUTINE SMOXEQ

#SMOXEQ

1

COMMON /CB1YS /
CoMMON /CBEND /
CQMMON /CNYRL /
EQUIVALENCE

COMMON /CSEGME/

EQUI VALENCE
COMMON /CSMOOA/
COMMON /csMo0B/

COMMON /CDS2 /
1

COMMON /CLINES/
LOGICAL _
COMMON /TROUBL/
LOGICAL
LOGICAL

EQUIVALENCE
LOGICAL

Casa SMOOYH ARBiYRARY

170

JUYP
~~
owm

180

181

182 L Lot
IF(L,LE,2) 6O YO 180

184

NSWEEP® 1

. DONE_ = , TRUE,

ANGREFQ 0.
N s 1
NaARB =z ¢

ARBTTRARY SEGMENY SMDOTHING aSMOXEQe

B17S,BLANK
NBC(2),ANGE(2),EURVE(2) ,FEND(2)
KS5(1)2STAL2) s INELUDE2) 4 DELETE(2) ) INSERTCARRY
(BDY,STA)
TAC(10),18t10)IMACL0)IMBL10) ,JTYPE(LO?,
N NSEG, NII/NIM
(NI NIT) y
DEVA(20), FENDA(20),ANGA(20),CURVA{20), NARB
XA(100),vA(100)7pEVI(100) A
X(100):Y(200)¢+ANG(3100)+ ANGD(100)sCURV(100),
S(100),FQK(100),DEV¢100),CURYB(100)
LINES,OMITFK,PTYTLE(S)

OMITFK
ERR,ERRMAJ, INERR,PRERR
ERR,ERRMAJ, INERR,PRERR
ERRCAS
(ERRCAS, INERR)
DONE

CURVES

IF(UTYPE(N)=y) 189,176,190

1 e AN}
12 s IB(N)
END CONDITIONS

DEvI(1)ag;
DEVI(12)=0,
FEND(1)30.
FEND(2)=0.
NBCl1)E® ¢
NBC(2)s 0

z 0

Ll s NARB$20sl

IF(FENDA(LL)TEQ,

NBC(Y)= L

B17S) GO TO 181

FEND(1)aFENDA(LL) '
IF(FENDA(LLeg),EQ,BITS) GO YO 182

NgC(2)® |

FEND(2)=FENDACLL*1)

= Le

CHECK FOR UNDEFINED END CONDITiONS

ENDel

IF(FEND(1),NE.999,) GO TO 184
IF(N,EQ.4) GO 70 187
IF(JTYPE(N4),GB,0) GO 7O 487
IF(NBG(1),E@,1) FEND(1)=ANGDt1p1}
IF(NBC(1).EQ.2) FEND(1)=CURV(ls1)

' ENDe2

IF(FEND(2) NE,999,) GO YO 184

1F(N,GE NSEG), 60 YO 200
1F(JTYPE(N+E)+GE.0) GO To 187
1FiNBCt2) EQ;1) FEND(2)=ANGDLIf+1)
1F(NBC(2),EQ.2) FEND(2)=CURVtIa+1)
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86 JF(DEVA BY NE.BITS) DEVI(]}=DEVA(NARB)
' IrtnEZA:z:§a¥1>;Ns.e TS) DEV’CI YSDEVA(NARBe1)
OMITFK® ,TRUE,
CALL FHEAD(17+12al)
WRITE (6.1186) NsBDY
St1y a o,
ANG(I)® ANGREF
CALL SMOO
JTYPE(N)z el
12 = IB(N)
ANGREFeANge! D)
GO 70 188
187 DONE = ,FALSE.
188 IS&ERR) ERRCASE | TRUE,
E

FALSE,
189 NARB =® NARB‘Z
190 N T Net

IF(N+LE«NSEG) GO TO 175

c RETURN TO 178 TO LOOP THROUGH SEGMENTS AGAIN

c TO PICK Up THOSE WHICH HAB UNDEPINED END CONDITIONS
IF(DONE) RETURN
NSWEEP= NSNEEP¢1
IF(NSWEEP,LET10) GO 7O 170

200 WRITE (6, 1zao>

ERRCAS: TRUES
RETURN

1186 FORMAT(/8H SEGMENT,13,9H OF BDyz,A6/26H T Y L LI LR T Y T
e)

1200 FORMAT(1x50Hese ANGA)CURVA = 999 END QPTION USED INCORRECTLY)
END
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“DECK RBD

8RB Dwee

aococaoaonaaaaq

anaoaacaaaaaaa

SUBROUYINE RBD
READ IN

INRPUY-

BOUNDARY DATA eRpDe®

ENDBDY® END OF BDY/STC TAPE RECORDS, T OR F
ENDCRDe END OF ALL STC CARD INPUT: T OR F

K6eSy =
RESTRTs ReSTART
IF CaRD

VALUB OF KEY(6) OF LASY RECORD READ FROM TAPE.

(WITH EX]STiNG TABLES) S TRUE ONLY
BDY~DATA HAS NOT YET BEEN ENCOUNTERED

STCFIL® T IF A STCeSUBFILE EXISTS ON TAPE®ORGF,

QUYPUT~
ENDBDTE
Kesy s °
RESYRT:

INTEGER
BOUNDARY TABLE

" REFS,BDY,CHN

INDEX« LB=LBBOsLBDE

LBNEXTe
LBZY =
CHNAME® CHANNEL

INCREMENT YO NEXY BOUNDARY
INCREMENT TO THE FIRST BOUNDARY PQINT (=0 BEFORE COALLATIO

WITH WHICH YHE BOUNDARY DAYA IS ASSOCIATED

Up 3 7Y OR F FOR UPPER OR LDHER BQUNDARY

LEDEX = RELATIVE INDEX OF
CONTBURS ARE counec*s

PCINT WHEN LOWER AND UPPER SURFACE

BDNAME,LBA,LBBSNAME AND INDEX LI{MITS OF SPECIFIC BOUNDARY

COMMON /CHDATA/

LOGICAL

DAYA-WHEN BOUNDARIES ARE COALLATED

BOT(1),LBNEXTtL),LBZ1(1)y,
GHNAHE(i)oUP(l)aLEDEX(l!o
ZBT(1),RBT(1)ANGBT¢(42)
up

INTEGER BDTuCHNAME,BDNAME

DIMENSION
EQU!VALENCE

COMMON /BEOMMN/
LOGICAL

COMMON /aLLCOMY/
1
2
REAL
LOGICAL ,
COMMON /1XOR%G/

»
.

DIMENSION
EQUIVALENCE

COMMON /ADAMB2/
LOGJCAL

COMMON /cgi?8 /
COMMON /CLINES/
LOGICA

COMMON /cNTRL /
EQUIVALENCE
COMMON /CP1 - 7/
COMMON /CREDIN/
EQUIVALENCE.

1

© MACHC.PSC,yTSC.PYC,TTC,

BDVAME(&!.LBAClb LBB(1)

(BDNAME +Z8BT) (LBA!RBT). (LBBJANGBT)

RROGM(B),PROGSYV,FILIN,FILOT

FILINSFILOY

MACHA PSA, TSA PTA,TTA, AXT1A,RGA,GAMA,
AXIC/RGC,GAMC,
DAX1T:SCALEA,YTE,CHOTST

MACHA(L) MACHE

AX1A1AXICoCHOTST .

LHO,LHE, LBDOyLBDE, LTO,LTE, LWO,LWE, LFO,LFE,
LO(LESTA, LDUM(8)y

MO/NMs NJoNFCOLSs MAXNJ,MAXOL s MAXNMsMAXLE)
LEO,LEE: LRO» LRE-LRD

LIMITS(24)

(LIMITSILHO)

ENDJOB,NUMPLT,PLOTED,ENDCRD
BND.JOB, PLOTED,ENDCRD
BITS,BLANK .
LINES,OMITFK,PTITLE(S)
OMITFK
KS5,BDY(6),INSERY,CARRY, BHN
!BDYaIBDY)
P!oYHOP!cPlQZoPiQ4|TODEG-YORAD
ZTRANS,RTRANS, ROTATE,ZP{VOT RPIVvOT,SCALE.NB, TAB(?)
!XTRANS ZTRANS) , (YTRANS,RTRANS) , (XPIVOT,ZPIVOT),

‘{YPIVOT,RPIVOT)
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C

a

COMMON /CTAPOS/ RESTRT,ENDBDT.STCFIL,K6SV
LOGICAL ,RESTRT.ENDBDTySTCFIL
CoMMON ZERASE / B8(800

COMMON /SPACBR/ EAXL MAxbr sMAXLUF e MAXLW
COMMON /TROUBL/ RRMAJ, INERR,PRERR
LOGICAL ERR,ERRMAJ, INERR,PRERR

SMOOTH CcOMMONS
COMMON /ADAM@1/ NAME(6),ADDRES(6),TITLE(6),IDENT(6)
COMMON /CALCRT/ DxsxMOD
COMMON /CELLPT # DZETA
1CDMM0N /CSEGME/ 1A(40),1B%40), lnAtxO).lﬂ8<10).JTvPs¢10) N:NSEG,
NIT'NINM
EQUIVALENCE (N1,NII) .
COMMON /CSMOOA/ DEVA(20),FENDA(20) s ANGA{20) 3 CURVA(20),NARB
COMMON /cSM00B/ XA(100), Yl(iOU).DEVI(IOO)
DIMENSION ZA‘iOD’.RA‘ion)
EQUIVALENCE (2ZAXA) 4 (RAJYA)
COMMON /CDS2 / X(100)sY(200) sANG(100) +ANGD(100) »CURV(1080)+5¢100),
1 . FaK¢(100),DEV(100),CURVB(100)
DIMENSION 2(100),R(%00),DuM(100)
‘EQUIVALENCE (Z,%),(R,¥), (DUM,CURVB)

COMMON /BLBDY / BLB(60)

~ /DIMENSION [BLB(60)
EQUIVALENCE £1BLB,BLB)

LOGICAL BL
DATA LBLB/1/

. LOGICAL DATAIN.ENDBDC,UPPER,ZRONLY °

DATA KBDY/3HBDY/, KHIGH/gH /

NAMELISY /A/ 8 NB, YAB, DBLPTS, ZRONLY,
1 BDY, CHN, UPPER, X0 2, YsRa ANGD,
2 ROTATE, ZPIVOT, RPIVOY, ZTRANS, RTRANS, SCALE,
3 FLIPY XRIVOT, YPIVOT, XTRANS YTRANS, DUM
4, IDENT' DX, XMOD, DEVA. FENDA, ANGA,
5 CURVA, TA XA, RAJYA, DEVI, NII, DEV,
6 ANG, CURV, CURVB, FOK, S NIM,
7 UPPER
» ,CAPXY,8L

"DEFINTE DOUBLE POINT TOLERANCE, DPTOL

15

DPYOL = 1.E=5

INITIALIZE
ENDBDCs END OF BDY CARD INPUT, T OR F
ENDBDC= ,FALBE:
IF(K5.NE.KBD¥ .QR, ENDCRD) ENDBDC#%,TRUE,
DATAINe ,fFaAlLSE,
DBLPYTS= ,01
JFOUNDs 0
C“PXI. = 0.
BL JFALSE,.
READ BDY INPUT CARDS

35 1F( ENDBDg ) GO To 40

FLIP = 1.
ROYATEz 0]
ZRIVOTs 0
ReivOoT=s 0°
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SCALE = SCALEBA

ZTRANS= 0,

RTRANSz 0!

ZRONLY= ,FALSE.,

CALL SETM(1,71, DEV!,100)

CALL SETM(3+B1TSsXAs200+DEVA+80,84300)

caLll SETM(i B1YS,X.200)

READ (S.a

IF(ZRONLY) CiLL ISORT(XA,YA,DUM, a.aoo.zg

Ir( ,NOT,ZRONLY ) CALL xsoRr<x.v.ANGD.a 300.1)
: IF<1NERR) ERRMA )%, TRUE,

DATAIN= | TRUE,

RESTRTs .rALsE.

C COUNT THE LENBTH OF THE ZeL1SY
40 IF(.NOT.DATAIN) GO TO 900
IF¢ JFOUND ,EQ,1 ) GO TO 43
N1 s 0
DO 41 131,100
IF(XACI).EQ.BLITSY GO TO 42.
41 Np s 1
42 1F(N] ,EQ 0) Go TO 43
LINES =3 64
CALL SMOTH
JFOUND= 1
43 N2 =0
DO 45 1=1,100
IF(Z(1),EQ.BTTS). GO TO 50
45 N2 s 1 ) )
50 IF(NZ=2) 5591000100
55 WRITE (6,105%) BDY(1)
ERRMAJE | TRUE'
RETURN .
c DELETE DOUBLE POINTS FROM SMOOTH BOUNDARY RECORDS
100 OMITFK® | TRUE,
CaLL FHEAD(NZ*iﬂ)
WRITE (6:1090) 18DY, CHN-UBPER.BL
IF(JFOUNDNETY ,OR, DBLPTS gQ70; ,O0R, Nz LE.2) GO YO 450
?RITE (6, 1100) DBLPYS-DBLPTS
1
110 1 - e l.¢
Ie¢l,g?,NZ) 80 TO 150
IF(ABS(Z(;)-Z(!.&)) GE,DPTOL “OR,
1 ABS(R{1)=R(1le1)), GE. DPTOL) Go TO 110
ANGDIF= ABS(ANGD(1) e ANGD( 1)}
IF (ANGDIF,GE, DBLPTS, GO YO 110
NMOVE = Nan’
ANGSY = -5'(‘NGD(!)0‘NGD(!“1)
IF(ANGD([yoARGD(1=1)iEQ,0. .AND. ANGDIF:LE,'0005) ANGSVsO0.
ANGD( 1wt ) =ANESY
CALL MOVE (3, Z(!‘l)nZ(!’nNMOVElli
1 R(leq),R(1),NMOVE,{,
2 : ANGD(l«1?,ANGD(! .unove.l)
NZ s Nlei
Go 10 19

c CALCULATE CURVATURES FOR PRINTOU¥
150 1 - z 4
CURV(1)30:0

155 CURVB(I):B!TS
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CURV(Tet)aCURVI(])
DX 3 Z(i+1)e211)
Dy s R(1ed)sRiN) .
CHD & 5qRT¢DxaDx+DyaDy) -
IF(CHD,LY,,0000¢) GO TO 160
ACHD = ATANS(DY,DX,ANGD(!)aTORADJ
YPA g ANGD({I)eTORAD=ACHD
YPB = ANGD(1e¢{)®TORAD=ACHD :
CURVB(I)=(4,hYPA#2,8YPB)/(CHDe (L ,+1,52YPA®YPA))
CURV(Teg)=(af ayRAed 0YPB)/(CHDa(1,41,5aYPBaYPR) )
Go T0 165 :
160 IF(1,EG,1) _GO To 165
IF(CURVB(1~11.,EQ«BITS) CURVB(1wi)=CYRVB(1)
165 1 = 1.1 ‘
IF(1,LYINZ) 6O t0 155 .
CURvB(!5=olo
#REL 013 RELOCATE FROM A ONE YO A YHREE DIMENSIONED ARRAY PRELOL3e
c SUBROUYTINE RELO¢3 .

INPYT-
Z,R
ANGD

BOUNDARY COORDINATES ,

ANGLE OF THE BOUNDARY (DEGREES)

NZ NUMBER OF BOUNDARY COORDINATE POINTS

FLip SCALER ON R({!) BEFQRE ROTATION gR TRANSLATION
ROTATEs ANGUULAR ROTATION IN DEGREES
ZPIVOTsRPIVOT=PIVOT POINT FOR ROTATION BEFORE SCALING
SCALE = MULTIPLICATIVE CONSTANT ON INPUTY COORDINATES
IYRANSz 2<TRANSLATION AFTER SCA{ING '

RYRANS= ReTRANSLATION AFTER SECA{ING

BDY BOUNDARY NAME ]

UPPER T IF UPPER BOUNDARY, 3 F ]F LOWER BOUNDARY
CHN CHANNEL NAME

LBDE NEXT AVAILABLE LOCAYION IN THE BOUNDARY TABLE

® e

oOoaooOoaaaogaonoaoaaaaa oo

OUTPUT -
BDT = TABLE OF Z)R,ANS IN 3eD ARRAY FORM
LBDE = NEXT AVAILABLE LOCATION IN THE BOUNDARY TABLE

aon

IF(FLIP,NE,1,,0R, ROTATE,NE,0, .OR, SCALE,NE,1, ,0OR, ZTRANS,NE.O0,
1 ,OR, RYRANSYNE,D,) WRITE (6,1151) FLIP,ROYATE,2PIVOT,RPIVOT,
2 SCALE,ZTRANS,RTRANS
WRITE (6,1152)
LB1 = | BDE
LB2 T LB1¢30(NZ=1)
Lg s LBt
BpT(LB)Y=BDY
CHNAME(LB)=CHN
LBZ1(LBY=0
UP(LB)=s UPPER
LEDEX(LB)=(
1 3 1
LBDEL = 3
ADDPI = 0°
IF(,NOT,UPPER) GO TO 240
LB LB2
Lepel = o3
ADDPI P1
240 ROTAYT = ROTATE®TORAD
SN SIN(ROTAT)
Cs s COS(ROTAT)
250 IF(ROTATE.NEsQs) GO TO 260
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IBT(LB)®Z(])#SCALE + ZTRANS
RBT(LB)3R(1)#FLIPaSCALE ¢ RYRANS
Go Y0 279
260 RFLP = R(l)#rLlp
ZBT(LB)®(ZPIVOTCSe(Z(1)uZPIVOT)=SNa(RFLP=RPIVOT))aSCALE  ZYRANS
RBT(LB)S(RPIVOT#CSe(RFLPRPIVOT)I*SNR(Z(1)=ZPIVOT))#SCALE ¢ RTRANS
270 ANGD(1)aaANGD{I)aFLIP « ROTATE
ANGBT(LB)=sANGD(1)#TORAD ¢ ADDP!
WRITE (6,1280) 1,ZBT(LB),RBT(LB),ANGD(1),CURV(]),CURVB(]}
IF(1.GE/N2Z) GO YO 300
| = ley
LB = LB+LBDEL
GO TO 250
300 LBpE = (g2+¢
LBNEXT(LBy)=sLBDE~ B1
BDY(LBDE)=BLANK
c END SUBROUTIRE RELO13

C SET UP BOUNDARY {AYER INPUT YABLE

IBLB(LBLB)= T8DY
18LB(LBLB+1)8 0
IF( BL) 18LB{LBLB#*1)=1
BLB(LBLBs2)s CAPXL °
LBl = LpLa$3s

900 RETURN

1055 FORMAT(//1X48Hee  NO COORDINATE INPUT WAS FOUND FOR BDY=A6,//)

1090 FORMAT(///1%X4y45HB 0 U NDARY COORDINATES, BDY=zA6,
® S5XAHCHN=A64+9X6HUPPERS -
#L2,6X,3HpL=L2,)

1100 FORMAT(/6X46HDOUBLE POINTS WITH ANGLE DIFFERENCES LESS THANFg,3¢1X
#24HARE ELIMINATED (DBLPTS=F573,2H);)

1151 FORMAT(/6xX5HFLIP&F7,3,3X7HROTATE=F8,3,3X7HZPIVOT=F10,5,3X7HRPIVOT=
“F11,5,3X5HSCALEF7,3,3X7HZTRANS2F10,5, 3XYHRTRANS3F 10,5, )

1152 FQRMAT (/9X48H] Xs2 YoR ANGD CURV= CURVe )
1280 FORMAT(110,2F10,%,F10,3,2F10,4)
END
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#DECK CRBD
BLOCK DATA RBDBLK

QCRBD.-
#SMOB(K

gLOE
SMO00

K DATA FOR RBD ROUTINE
TH BLOCK COMMON

COMMON /CcsM00p”/ ssAMnA.szsrA1£SgETA~

DA
EN

TA SGAMMA.S
D

ZEYAL,SZETAN/ 1..8.E2,1,E2/

89
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*DECK RCD
SUBROUTINE RCD
#RCDrean READ IN CHANNEL DATA ®RcD®

INPUT.
CHDATAs CHANNEL INPUT DATA TABLE
LHE = NEXT aVAILABL LOCATION IN CHANNEL INPUT DATA TABLE

aaooaoan

OUTPUT-

LCHE = NEXY AVAILABL LOCATION IN CHANNEL INPUY DAYA TABLE
CHDATA= CHANNEL INPUT DATA TABLE INCLUDING NEW INPUT VALUES

aaa

CHANNEL INPUY pATA TaABLE

INDEX» LHaLHO,LHE

COMMON /CHDATAI CHNAM(1)  LHNEXT (L TsWTFLOW(1)aTTO(1)1PTOLL ),
1 TSO0(L),PSO(L) MACHO¢1),A0(1),VARY (1),
2 RG‘i)oGAM(i)a NR{L),NC(4),TAB(6),
4 88(75)

LOGJICAL VARY

~ INTEGER CHNAM

DIMENSION va(l)

REAL MACHO

EQUIVALENCE {VO, MACHD)

aa

COMMON PROGM(8) ,PROGSV,FILIN,FILOT,REFS(5)
LOGICAL FILINJFILOT
COMMON /CAO / AQSV
COMMON /CB1TS / B1T7S,BLANK )
. COMMON /CNTRL 7/ KS,CHN(6)sINSERY
INTEGER CHN
EQUIVALENCE CICHN  CHN)
COMMON /CTABRR/ 11TAB
COMMON /CTAPOS/ RESTRT,ENDBDT,ENDFIL,K68V
LOGICAL RESTRT,ENDBDT;ENDFIL
COMMON /SPACER/ MNAXLM MAXLY  MAXLF,MAXLW
Connon'crnouiu/ ERR. RRMAj ‘N RR.PRERR
LoGIca RRMA RR,PRERR
COMMON /1XOR1G/ LHO,LHE, Lano ,LBDE, LTO,LTE, LWO,LWEs LFO,LFE,
@ - LOJLESTA, LDUM(B’n :
@ MOINMe NJsNFCOLS+ MAXNJIMAXOL sMAXNMIMAXLE:
o LEO,LEEs LRO,LURELRD
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS:LHO)

COMMON /ERASE 7 DuM(16),B(784)

NAMELIST A/ CHNoWTFLOW,TYO,TY,PTO,RT,
1 TS0,PSO,MACHO, A0 VARY,

2 GAMIRG
3 NRsNB,TAB,B

a

RESTARY CASE WI1TH CHANNEL FLOW DATA REVISIONS
c RELOCATE CHDATA FOR CHANNELSCHN INTO FIRST POSITION
c FIRSY FIND INDEX LM FOR CHNAMaCHN

LH 8 LLHO
12 IF(LH.GE.LHE} GO TO0 20 .

1P (CHNAM(LH)7EQ,CHN) GO TO 44

LW T L HeLHNEXT(LH)

Go Y0 12
14 Ip(LH g0 CHOY GO YO 16

LNG = LHNEXT(LH)

' 950



LMl = LHOSUNG

LH2 a LHel NG

LH3 = Ly2eUNG

CALL MOVE(3, CHNAMCLHO) ,CHNAMELMHL) jLHOe HEw1, 1,
1 CHNAMCLHN2) s CHNAMELMO) s LNGo 4,

2 CHNAM(LH3) , CHNAMELKH2) JLHE+LNGRLH31,1)

16 LHNXT = | yOeLHNEXT(LNO)
Gg t0 30

20 CALL MOVE(1s CHNAM,CHNAM(21),NO=LHE~1,1)
LHNEXTS 29
LHNXT = 2%
LHE s LHE+20

INITIALIZE
CALL SETM(1,B1TS.WTFLOW,10)
VARY = | TRUE,

READ CHN {NPUT CARDS
30 CALL SETM(1,B1TS: 8,400)
READ (5sA)
AOSY = A0(Ly)
IF (INERR) ERRMAJS, YRUE,

RESET CHNAM IF CHANNEL NAME WAS BEEN REDEFINED

CHNAM = cMN

COUNT THE _ENGTH OF THE BeARRAY .
NR : 0

CNCL = NC

DO 40 131:900.Nc1
IF(B(1),EQ.BITS) GO TO Sp
40 NR = NR*1
50 NCR = NCoNR

RELOCATE AND INSERT B=ARRAY INTO CHDATA«TABLE

IF(NCR,EQ.0) GO TO 950

LHNXTT= LHO*20*NCR

NMOVE 3 LHE=LHNXT+1 ’

TR (LHNXTT,GTTLHNXT) NMOVEs<NMOVE

CALL MOVE(2, CHNAMCLHNXT ), CHNAM LLHNXTT) NMOVE,1, B,B8,NCR,1?
LHE 8 LHE+LHNXT Tl HNXTY

LHNEXT= 20+NCR

950 IF(LHE,LT.LBDO) GO Y0 989

WRITE (6:14960) LHND,LHE,MAXLN.LBBO
CALL ERRQRY

980 RETURN

1960 FORMAT(/1xB1He#s TWE CHARNEL INPUT DATA TABLE HAS EXCEEDED ALLOTYT

“ED MEMORY., TINCREASE MAXLH,/6X4HLHO=14,3X4HLHER] 4, 3X6HMAX He 4y 3X
#5HLBDO=14)
END
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«DECK REDINp

SUBROUTINE REDINP

SRELINP

COMMON /BCOMMN/
LOGICAL

COMMON ZapaM81/
COMMON /ADAMO2/

SYC READ INPUT

eREDINP®

RROGM(8) ,PROGEV,FILIN,FILOT

. FELINGFILOY
NAME(6),ADDRES(6),TYITLE(6), IDENT(6) -
BND.JOB) NUMPLTaPLOTEDpENDCRD k

Loglcal ENDJOB, PLOTED,ENDCRD
COMMON ZALLCOM/ MACHA, PSA.YSA,PTA TTA. AX!A.RGA GAMA,
& MACHC,PSC,TSC.PTC,TTC, AXIC,RGC,GAMC,
& DAX!T:SCALEA.YTE.CHOTST
LOGICAL AX1, AXIA AX1C,CHOTST
REAL MACHA(L Y nAcHg yMACHO(1)
EQUIVALENCE (MACHO-MACHC) {PSO4PSC) s tTSOsTSC) s (PTOIPTCY
& © O ATT0NTTC) s (AX1TAXIC)a(RGIRGC) s (GAMIGAMC)
COMMON /BENDIN/ NBCIN(2),ACF(2)
COMMON /CBITS / BITS,BLANK ‘
COMMON “CccRX 7/ CRXSL,CRXOL,CHXSS,ORXE,CRXC,DCRX
DIMENSION CRX(6)
EQUIVALENCE (CRX1CRXSL)
COMMON /CEND 7 TBLEND(2)
COMMON /cGRAY 7 CG
COMMON /C1ADTN/ RHOBAS,RHOAMP 1 ADM
COMMON /CI{NNER/ INRCTR,RDUM, NthER(ié).Certié)
CoMMON /C1SBAT/ FA?FLD(Z) raescza.Paesta».Pspxsv.NZP.
& IP(10),PSP(40§,NZPY
DIMENS1ON PPS¢10>
EQUIVALENCE (PPS,FSP)
INTEGER FARFLD, FREE,PHES,PSPISY

COMMON “cyiver 7/
COMMCN /CLWOSV/
COMMON /CMAXIT/
LOGICAL
EQUIVALENCE
CQOMMCN /CNYRE 7/
COMMCN /cPLOTy/
LOGICAL '
EQUIVALENCE
COMMCN /CPRINT/
EQUIVALENCE
COMMON /CPRPRN/
INTEGER
COMMON “cpTMOYV/
LOGICAL
COMMON /CREFIN/
8
COMMON /¢SS 7/
& , _
INTEGER
. LOGICAL
COMMON ZcTAPBS/
LOGICAL
COMMON /CTE 7/
COMMON /CTHICK/
COMMON /CTOLRL/
&
COMMON /F1LES /
INTEGER
8connon /1%0RLG/

&

IVP,VPDUMsNRF 23, INR(2),XIVP(2)

Lwosv

MAX1T,MAJCTR,GRGFIN, TL

GREFIN

(MAXREF s MAXITY

KS»STA(6)s INSERT

PLOT,SAMEXY, XSE&ALE(4),YSCALE(4), XORG,YORG, SX;SY
PLOT,SAMEXY

tIPLOT,PLOT)

PDD(6)»PDUM(20).

(PRYES?2,PpD)

PRPRN

PRPRN -

VELPOT.[COB, NﬁDENSoFBASTG

VELPOT

DREFIN,SG2%, vssa.vnsz, NGR,NGZ, SGR(&O).GR(iG).
SGZ(10)|GZ(10$

SSFML,SSEF, SSEANG, SSDF 4 SSFEND,SSFND1, .

uss‘z’ RHOW ,RHOWSS ,TSIC,RHOC,RHOCSS

SSFML

SSEF, SSDF

RESTRYT,STCFIL

RESTRT:SYCFIL

TOLWF, TOLWFU, TEX12, TWF, TERWF, JRET
NTHKX NTHKY  THKX(25) , THKY(25) ,THIK2D(250)
TOLRLIMAXSWP.GLEN,DTOLRL, TOLES2,NSWP,
DSlDMP.szDpi;u?oLR2<4);se1ner.10L1NR

ORGF ,UPDF ,NEWF ,8CRF

ORGF ,UPDF NEWF,8CRF

LHO, LHE. Lano.LaDE. LYO,LTE, LWO,LWE; LFO,LFH,
LOsLESTA, USO.LSEs» LDO, LDEa Lnun<4).

MOINMe NJoNFCOLGs» MAXNJsMAXOL sMAXNMaMAXLE
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!

: LEO, .EE, LROJLRE,LRD
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)
COMMON /KEYS / KEYA(10),KEYBt18)
COMMON /SLYAB / W(128),X21128),85LCHN(128)
INTEGER SLCHN
COMMON /SPACBR/ MAXLH)MAXLT MAXLUFsMAXLW
COMMON /TROUBL/ ERR,ERRMAJ, INERR,PRERR

LOGIcal ERR,ERRMAJ, INERR,PRERR
COMMON /CHDATA/ TABLES(2046)

COMMON /CB / B(768)

COMMON /(CM / UMS(768)

COMMON /CR / RF(768)

COMMON /cS1 / S1(768)

COMMON /CS2 7/ S2(768) .

COMMON “cyM  / vnr;7oa>

COMMON /C7 /7 TF(768)

LOGICAL FIRST

DATA KA/1HA/« KBDY/3HBDY/, KCHN/3HCHN/, KSTA/3HSTA/
DATA FIRST/TYZ

COMMON 7/ CNORM / RHL ,RM,AHL T ARM

COMMON /YAPES / NTAPO,NTAPN

COMMON /BL'BDY 7 BLB(60)
DIMENSION 1BLB(60)

EQUIVALENCE £1BLB,BLB)

INTEGER BNAM

COMMON /Zv1SC8S/ TREF,MUREF,SCON

REAL MUREF
COMMON /REBL 7/ RESTBL
LaGiCaL RESTBL

STYCFIL= T IF A STCeSUBFILE EXISYS ON TAPE®=ORGF,

NAMELIST /A7 ]DENT, .
MACHGO,PS0,TS0.PT0,TT0,AXt,RG,GAM,SCALE, TTE,CHOTST,
NBCIN,ACF, CRXSL,CRXOL,CRXSS,CRXE,CRXC,CRX,

CG, RHOBASYRHOAMP,1ADM, {NRCYR,NINNER,GNVF,
FARFLD.FREE¥PRES,PSPISV,NZP,2P,PSP,PPS,NZP1,

NRF 2 INRXIVR,MXLR X
MAXREF ,MaX1T NREFIN,TL, RN, BLOT,IPLOT,SAMEXY,XSCALE,YSCALE,
PRTES2,PDD,RDUM,

PRPRN, VELROY, 1C0B,NODENSFBASTG,
SG21,VMG1,VMG2,NGR,NGZ,SGR,GR,8GZ,G2;
SSFML,SSEF ,SSEANG, SSDF ,SSFEND, SSFND1,
RHOW,RHOWSS¥TSIC,RHOC,RHOCSS ,

TOLWF yNTHKXUNTHKY, THKX, YHKY s YHIK2D,

TOLRL ,MAXSWA, TOLES2,DS1DMP,DS1BP%, SGLREF, TOL INR,

MAXLH, MAxLTyMAXLF,MAXLW, . L

LIMITS,TABLES, B,JMS,RF,S1,S2,VMF,2F; W,X2,SLCHN

+ YREF , MUREF » SCON s RHL s RM,s INPBLR

NITIALIZE AND READ OVERALL (A} INPUT DATA
IFC,NOT,FIRST [AND, (K5,NE,KA ,OR, ENDCRD)) GO TO 200
IF(FIRST ,AND, K5.EQ.KA) GO TO 100 -

WRITE (6,1000)"

ERR = | TRUB,

PROGSvVE 0

Go Y0 200
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c

c

c

100 PROGSvE 0,

ENDBDT= ,FaLSE,

INPBLR= 0 .

FIRST = .FALSE.

LINES = 64

NREFINz o

NTHKX = 0

RESTRT= ,TRUE,,

SYCFIL= +FALSE"

CALL SETM(1+B817Ss 4YACHD218)

DETERMINE FIELD ARRAY SIZE
MAXLE = LOC2({TABLES,TBLEND)
MAXNM = LOC24RF,2F)

‘READ INPUT FILE
120 IF(,NOT,FILIN)Y GO TO 130

REWIND NTAPO

READ (NTAPO) STCFIL,(LIMITS(1),1%1,24)
LWOSV 3 (W0

IF(SYCFILY GO TO 125

ENpBDT= , TRUE,

WRITE (61420)

GO 70 130

125 READ (NTAPO) (CIDENTC(1),1%4,6)4AX1,RG;GAM,MACHO,PSO,TSO,PT0,TT0y

1
&
3
&
]
°
5
6
7
8
3
&
&

TF(NM,GY ,LOCR(RFZF

R

PRPRN, TTE,BHOTST ,MAXIT,MAJCYR, (NINNER(1),131,16), VELPOY,ICOB,
NODENS+RNsNGReNGZs {SGR(1)+ 12404002 VMGL, VMG2, INRCTR:DREFIN,SG21)
NBCIN(1),NBCINE2) ,ACF (1), ACF(2), SSFML,SSEF,SSEANG,SSDF,SSFEND,
SSFND1,(DSS¢1?,121,57, (FARFLD(1),1%1,8),
RHOC,RHOCSSxRHL s+ RY, .

TREF MURGF.SCON,(BLBt1),181,60), ,
(ZP(1)s1=21%28)s (TABLES(1)s134,LESTA), (B(I)s121sNM)s (JMSUI)e
T=1,NM), (S1C1), 138 NM), €SECTISIBLINMY CZFLI)al8laNM)s (RFCID,
1=1,NM), (UMFETY, 121, NM), (Wt)),121.N0), tX2¢ 1), 13L,NJ)

(SLCHN(T)s1a1eNJ) 2 TOLRL +MAXSRP s TOLES2s TOLINR,DS1DMP+DSEDP1
(DTOLR2(1),1=4,4),SG1REF,
(CRX(1),121y6), RHOBAS,RHOAMP, {ADM,NTHKX,NTHKY,
(THKX(1)e121,300), TOLWF)
CHECK Y0 SEE IF srg-A INPUY DATA EXCEEDED DIMENSIONS . ,
,OR, LESTALGT,LOC2(TABLES,TBLEND)) ERR",TRUE,
IF({ LDE:NE.O ) RESTBL=,TYRUE,

EAD CARD INPUT

130 READ {5,a)

DO 135 (=1,

135 1F(MACHO(1) BE-BITS) MACHA(T)=MACHO(I)

144
146

148
149

DEFINE. THE CHARACTERISTIC LENGTH, CLEN
142 CLEN = SgrfY)

IF(NGR,LE.4) GO YO 146

D0 144 1=2sNER

CLEN = CLENJSGRII)

IF(NGZ,LE,0? GO TO 149 -

D0 148 1=1,NG2

CLEN = CLEN#SGz¢D)

CLEN 3 CUEN/FLOAT(NGR+NG2!}
IF(SGLREF .EQ*D+) SGLREF=10.4CLEN

IP(INPBLR.EQYD) GO T0 155
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Q

c

READ BL INPYY CARDS(FIXED) FORMAY

156

Do 155 [=1,1RPBLR .
READ (51156) BNAM. CApPX1
FARMAT (1x,A10,F10,6)

SEARCH BL TABLE FoR ENTRY

157

158

155

lBL z .2

18L = 18L+8

IF(18LBlIBL) TED, aNa"; GO T0 188 =

IF( I18LB(IBLY,EQ.1BITS ,0R,-1BL'GE,58 ) GO TO 155
GO 70 157

IBLB(IBL+1) & 1 .

BLB(IBL*2) ® CAPX1

CONTINUE

SEY UP INDEX=@RIGIN TABLE IF THERE ]S NO STC-TAPE INPUTY

ORDER OF TABLES IN BLOCK COMMON
LH /CHDATA/

LB /8DYTAB/

LY /CoNvVTYB/

LwW /WAKETB/

LF /CADJWF/

L /STATAB/

IF(STCFIL) RGTURN

RESTRT=z .FALSE..

LBDO = LHOeMAXLH

LBDE = LgDo

RETURN

(OTHER INDEX LIMITS ARE SEY IN SUBROUTINE BLDTBS)

READ BOUNDARY DATA

200 CALL RBD

IF(ENDCRD) GO YO 700
IF(K5.EQ.KBDY) RETURN

READ CHANNEL DATA

300 IF(KS,NE,kCHN) GO TO 400

IF RESTRT. UNPACK TABLES YO MAKE ROOM FOR NEW CHDATA AND CONVTYB,
IF(NOT,RESTRT ,0R, LBDO.GYT,¢LWE*1)) Ga To 350

MOVEY = LOCZ(TABLES.Sl)'LESTl

MOVE2 = MOv@y/2

LWTO = _WOPMOVE1L

LBTO = (BDO+MOVE?

CaLL MOVE(2x TABLES(LWO),TABLES(LWTO),LWOsLESTA=1,1,

b1 TABLES(LBDO’.TABLES Laro) LBDOwLTE=1,1)
LBDO = _8DO+MOVE?2
LTE = _YESMOVE2
LBDE = LBDE+MOVE2
LYoO = LYOIMOVB2
LWO s | WO¥MOVE1

350 CAL| RCD
RETURN

400 WRITE(6,1690) K5

ERRMAJa , TRUE,
RETURN

CONSTRUCT _ETEPT, QRTCHN, CONVYB, SLTAB, STATAB AND THE FIELD TABLE

700 IF(ERRMAJ ,OR, LBDE.EO,LBPO)Y ERR=,TRUE,
900 RETYRN

1000 FORMAT(/1X73WERRORe: THE K5=A INRUT DATA DOES NOT IMMEDIATELY FOLLO

*W THE PROGM=8TC CARD)
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3120 FORMA;(//1x4§H~~- NO__SYC DATA FOUND oN THE INPUT TAPE,.//?
1136 FORMAT(/20W §4e NZP EXCEEDS DIN OF (10))

1690 FORMAT(//1X44Hay PLEASE CHECK THE INPUY VALUE OF K5 (KS2A6548H)
“ENIY MUST BE ONEB/6XI7HOF THE FOLLOWING® As BDYs CHNs STA,//)
D -
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*DECK By Dy
OVERLAY(STYC,1,2)
PROGRAM Byf(DT .
COMMON /cMaX1T/ MAX1T,MAJCTR,GREFIN,EDUM
LoGlcaL GREFIN .
COMMON /CPRINT/ pRrEsz.pnra.pRTA.nREFxN,PREer;SSONlc.PnUMt20)
CoMMON /TrOUBL/ ERR+ERRMAJ: INERRsPRERR
LOGIcal ERR, ERRMAJ, INBRR, PRERR
COMMON /SELEET/ LENTRY

Go TO (5,10,15) , LENTRY
5> CALL BLDTAB
Go To 20
10 CaLL BPSORTY
MAJCTR= 0 '
C INSERTY SPECIAL BOUNDARY TYPES IN THE STATIOM TABLE
> CaLL 1SBor ’
IF(ERR) CALL ERROR1

IF(PDUM(10)+NE+0+) CALL EDUMP
20 RETURN

END
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#DECK BLDYTAB \
SUBROUTINE BLDTAB
«BLDTAB COAULATE B8DY=-TABLE, BUiLD LE=-TE PT TABLE #BLDTAB®

INPUT=
BOUNDARY TABLE, /BDYTAB/
CHANNEL INPUT DATE, /CHDATA/

OUTPUT -
CONDENSED BOUNDARY TABLE, /BDYTAB/
ORDERED EDGE POINTS, /LETEPY/

BOUNDARY TABLE

INDEXe 182U BBO0,LBDE

LBNEXT= INCREMENT TO NEXT BOUNDARY

LBZ) INCREMENT TO THE FIRSY BOUNDARY POINT (=0 BEFORE COALLATIO
CHNAME= CHANNEL W1TH WHICH THE BOUNDARY DATA IS ASSOCIAYED

Up Y OR F FOR UPPER OR LOWER BOUNDARY :

LEDEX = RELATIVE INDEX OF L.E, POINT WHEN LOWER AND UPPER SURF ACE

CONTBURS ARE CONNECTED
BDNAME,LBA,LBBENAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
DATA WHEN BOUNDARIES ARE COALLAYED
COMMON /CHDATA/ BDT(1),LBNEXTt1),LB21(1),

Hnnn

caaoaganoooaoaoaonaq aoaaon aaQo

aaaaaQaaQ

1 CHNAME(1)+UP(1) s LEDEX (1),
2 7BT(1),RBT(1) ANGBT(42)
LOGICAL up
INTEGER BDTyCHNAME,BDNAME
DIMENSION BDNAME(L1),LBAtL),LBB(1)
¢ - EQUIVALENCE (BDNAME1ZBYT)» (LBAJRBT), (LBB.ANGBT)
COMMON /ALLCOM/ MACHA,PSA,TSA.PTA,TTA, AXIAJRGA,GAMA,
1 MACHC,PSC,TSC,PTC,TTCs AXICsRGCsGAMC,
.2 DAX!T,SCALEA,)YYE,CHOTST
REAL MACHA(1),MACHE
LoGIcAL CAXIAsAXIC4aCHOTSY . ' A
COMMON /]XOR1G/ LHO;LHE, LBDOJLBDE, LTO,LTE: LWO,LHE, LFO,LFE,
# Lo,LESTA, LDUM(B), }
@ MO,NM, NJ,NFCOLS, MAXNJ, /MAXOL,MAXNM, MAXLE,
@ LEO,LEEs LROsJLREILRD '
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITSILHOD)Y
TABLE OF LEADING EDGE AND TRAILING EDGE ROINTS
INDEX« LE=|EO,LEE,10 . ‘
NLEsNTESNO, OF L+Es AND T,E: COINCIDENY PTS. RESPECTIVELY
CHL:CHUSNAME OF CHANNEL ABOVE AND BELOW PT. RESPECTIVELY
BDL.BDUsBOUNBARY MAMES ASSOCIATED WITH THE POINTS _
NUSED = COUNT OF TIMES THAT POINT USED IN CONSTRUCTION OF /ORTCHN/
COMMON /LEYEPT/ XE(41),YE(1), ANGE(1),NLE(1) ,NTE(1),
1 CHL (1), CHU(4) 4BBLE1) »BDU(1)  NUSED(491)
INTEGER CHL»CHU,BDL,BDU

cOmMON /cR1TS # BITS, IBLANK
COMMON #cPi 7/ P1,TWOP1,P102,PiQ4,TODEG,TORAD
COMMON ZERASE 7 XX{1),YY,ANGGNL »NT,CNL,CNUJBNL,BNUINZERO

DIMENS!ION Ixx(40)

gQUIVALENCE CIXX,XX)

INTEGER . GNL 2 CNU4BNL,BNU
COMMON /TROURL/ ERR,ERRMAJ, {NERR,PRERR
LOGICAL ERR,ERRMAJ, INBRR,PRERR

INTEGER 801;902.BNAHE2;CHN:HC0NER.HUPPeRIUPPER
LOGICAL WALL
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DATA HLOWER,HUPPER/SHLOWER,SHUPRER/

c RELOCATE BDY«~TABLE DOWN AND ADJACENT TO cHDATA«TABLE
NMOVE = LBDE-LBDO+1 :
CALL MOVE(1, BDT(LBDO),BDY(LHE*L) ,NMOVE,L)
LBDO = LHEed
LBDE = LHE«NMOVE

c DEFINE DOUBLE POINT TOLERANCE, DPTOL
DPTOL = 1.E=9%

Coe BOUNDARY TABLE SORT
C RELOCATE TOGETHER THE BOUNDARIES WHICH BELONG TO THE SAME WALL.
L8l s LBDO
305 LB2 s LBioEBNEXT(LBl)
IF (LB2,GE,LBDE) GO YO 350
C. COMPARE CHANNEL NAME AND UPPER(LOWER) WaLL ,
310 IF(CHNAME (L.BR)/NE.CHNAME(LBL) +6Rs (UP(L'B2) .AND. «NOT.UP(LB1))
# ,0R, (UP(LAL).AND. NOT,UP(LB2Y}) ) GO TO 340
c Doss LB2 FOLLOW LB1, COHPARE YHE Z,R VALUES OF THE END POINYS
L1 2 LBLeLBNEXT(LBL)=9
IF(ABS(2BT(LB2)=2BT(L1)), LY’DPYOL ,AND,
1 ABS‘RBT‘LBZ).RBT(LI)).LT DBPYOL) GO To 315
c DOES LB2 PRECEED L8B!
L2 = Lg2+LBNEXT(LB2)=9 ,
IF(ABS(ZBT(L2)=2BT(LB1)),GE.DPYOL «OR,
1  ABS(RBT(L2)=RBT(LB1)),GE.DPTOL}J GO YO 340

L1 z LBy

GO 10 316
315 L1 5 LB1*LBNEXT(LB1)
316 NB2 s LBNEXT(|B2)

LY e | {+NB2

L2 € Lg2*NB2

L22 2 L2+N82

IF(LB2,EQ,L1}G0 Tn 340
CALL MOVE(3, BDTCL1)«BDYCLT) ) Ulwi=LBDE,y,

1 BDT(L2)Y,B8DT(LIY,NB2,1,
2 BDT¢(L 22}, EDT(LQ).LBDEnLZ*l 01!
IF(LI,EQ.LBL} GO TO 30 _

340 LB2 = LB2+LBNEXT(LB2)
IF(LB2,LT.LBDE) 60O TO 310
LBl = LBL*LBNEXT(LBL) -
Go TO 305

Cee COALLATE THE BOUNDARIES ALONG ONg WALL INYO ONE CONTOUR

350 LBy z LADO

355 NCOAL = 0
CHN 2 CHNAME(LB1)
WALL = ypP(LB1)

360 LB2 s LB1+uUBNEXT(|B1)

IF(LB2,G€ ,LBBE ,0R, BOT(LB2),BQ.I1BLANK) GO YO 400
o IS THIS BQUNDARY CONTINUED
IF(CHNAME(LBR),NE,CHN ,0R, (UR(L'B2),AND, ,NOT,WALL) ,OR,
® (WALL -ANDo‘.NoT UP(LB2)) )y @0 TO 380
Lg z Le1eLgNEXTI(LBL)=9
L2 s LB2+4B211L32)
IF(ABS(ZBT(LB)»ZBT(L1)),LT,DPYOL ,AND,
1 AsscRartLl)waar(Li)).Lv DPYOL) Go TO 365
C ERROR«s ROURDARY TABLE NOY CONTINUQUS
TUP=HLOWER
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Q

) lUP=UPPER = | '

} [UP»CHNAME(LBE)+ZBTLLL)+RBT(LL)ZBT(L2)
1 RBT(L2)

CALL ERROR1

MOVE THE LBy Z,R,ANG=DATA UP 6 SPACES IF THERE EXISTS
AN ANGLE DISCONTINUITY, 9 SPACES IF THERE DOES NOT,
(6 SPACES S MOW ALWAYS USED 50 THAT ‘A PRIMARY ORTHOGONAL WILL BE
GENERATED AT BOUNDARY JUNCTIONSY 4/71)

365 LUP z 6
1F(ANGBT(L2) EQ,ANGBT(L1)) LUP=9
LF = Lg1+6+LBZ1(LBY)
LY LFeLUP )
NMOVE ‘= = ((LB1+LBNEXT(LB1)) <« LF)
BNAME2= BDT(LB2)
LNEXT2= LBNEXT(LB2)
LSTART= L 8Z1{LB2)

CALL MOVE(1, BDTC(LF),BDT(LY),NMOVE)1)

IF(NCOAL,NE.0) GO YO 370
NCOAL = 1
BDNAME(LB1)=BDT(LR1)
LBA(LB1)= BZ1(LBY)
Leg(lB1)=LBA§LBL)~NMOVESD

370 L = LB1+3sNCOAL
BDNAME(L1)=BMAME2
LBA(L1)SLBNEXT(LB1) ‘
LBB(L1)=zLBA(L1) ¢ (LNEXT2s(8+LSTART)) = 3
N z NcOak .
NCOAL = NCOAL+1

375 1F(N,LE,0) GO YO 377
L1 2 | g1+3a(Ne1)
LBA(LYYSLBACLL)SLUP
Legtl1)stps(liysluf
N 3 Net - :
Go T0 375

377 LBNEXT(LB1)sUBNEXT(LBL)#LNEXT2
LBZL(LB1)=LB21(LBL)*LUP
Go Y0 360

ELIMINATE GAPS

380 1F(NCOAL,EQ.0) GO TO 390
LDOWN = _B23#LB1) = 3oNCOAL
IF(LDOWN.E«@) GO TO 390
LF . = LB1e6+LBT1(LBYL)
Ly . S LF=LDOWN
NMOVE = _BDEe F*i
CALL MOVE(1e BDY(LF)sBDY(LTIsNMOVELYL)
LBNEXT(LB1)=kgNEXT(LB1)«LDOWN
L821‘LBiI:EBZi‘LBl)-LDONN‘

- N =

385 L1 s | B1+38(NSL)
LBA(L1)aLBALLL)=LDOUN
LBB(L1)°LBBtLL)~LDOUN

N t Nel |
Ig(N,LE,NcOAL) GO TO 385
LBDE = LBDE#LDONN
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c INDEX TO TWE NEXT LBt
390 LB1 = LBI*UBNEXT(LB1)
IF(LBLLT«LBDE) GO TO 355

@ INITIALIZE FAR FIELD INTERFACE BOUNDARY DATA IF REQG®D

400 CALL FFINTY

Ces BUILD LEADING EDGE/TRAILING EDGE POINT TABLE, /LETVEPT/,

LEE E LEDw4 :

LB = LBDO
405 Ly = LBelLBZ1(LR)
LL s Ly
L2. 3 LeeLBNEXT(LB)=®
GO YO 4190
c SEARCH FOR SHARP CORNERS
407 LL = !

L*3 .
TF(ABS(ZBY(LL)I=ZBT(LL=3)) LT DPYOL AND,
1 ABS(RBT(LL)-RBT(LL=3)),LT,BPYOL) GO YO 408

TF(LL,LT,L2) GO To 407
Go TO 419
c SHARP CORNER
408 ZBT(LL)=Z2BT(4L~3)
RBY(LL)SRBT(LL"S)
NZERD = =%
E 0
Ny e 0
.
GO TO 4¢2
410 NZERO = 0
. ANGG a3 ANGBT(LL)
412 CALL SETM(1.IBLANK: CNL14)
XX = 28T(LL)
Yy # RBY(LL)
IF(UP(LB)Y) GO YO 415
c LOWER BOUNDARY
CNL 3 CWNANME(LB)
BNL = BDY(LB)
lF(LLoEQoui’ GO Y0 420
IF(LL,EQ,L2) g0 TO 425
GO Y0 435
c UPPER BOUNDARY
415 CNU = CHNAME(LB)
BNU = BDT(LB)
ANGG s ANGG=P!
IF(LL+EQ+|/1) GO YO 425
IF(LL,EQ,L2) GO YO 420
' GO TO 435 :
c - LEADING EDGE
420 NL B 1
NY 3 0
GQ r0 435
c TRAILING EpD&E
: 42% NTYT "4
NL s 0

C 435 CaLL ESORTP

#ESORTP " PREWIMINARY EDGE POJNY SORY

c SUBROUTINE ESORY
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INPUT» : )
XX(40)= DATA VECYOR TO BE INSHERYED INTO ARRAYeXE

XE ® ARRAY OF VECTORS SORTED ACGORDING YO FIRST TWO ELEMENTS
LEQ)LEE®INDEX LIMITS OF THE XEwARRAY

aaaa

OUYPUT .
XE s REVISED ARRAY OF EDGE POINTS
LEE 3 REVISED UPPER LIMIT OF XE=ARRAY

aaQ

c SEARCH FOR ORDERED POSITION =

435 CONTINUE -
J s 0

55 1 3 1

60 Lg = 100) ¢+ =t ¢ LEO
IF(LE.GE, EE} GO YO 80
XD g XX{3}oXEYLE)
IF(ABS(XD) LE (L +19TTE)) XDeO~
IF(xD) 80,0465

65 J 8 J+i
Go 70 55
70 1 s 144

IF(1,LE'2) GO YO 60

c THE NEW POINT 1S COINCIDENT WITH POINT=J
LE 8 10eJ » LEO
ANGE(LE)=z,5a(ANGE(LE) *ANGG)
NLE(LE)SNLEC(LE) oNL
NTE(LE)=NTE(LE)aNT

= 6
72 LE £ 10#J + !=1 + LEO
IFCIXXCI)INETIBLANK) XE(LEYSXX({)

{ g let
, Fe¢l,LE,10) GO YO 72
c RETURN

GO T0 436

c RELOCATE AND INSERT THE MEW LINE IN LINE<J
80 Ler B 10eJ ¢+ LEO
LET = LEF«10
CALL MOVE(2+ XE(LEF)sXE(LEY)+LEF=LEE"104,

1 XX, XE(LEF),10,1)
LEE F LEE*10
c RETURN
c END sbsooodention

436 Ip(LL.L2) 407,440,407

¢ INCREMENT BOUNDARY TABLE INDEX
440 LB = | BeLBNEXT(LB)
IF(LB,LT.LUBDE) GO TQ 405

c CHECK FOR A MINIMUM OF 4 POINYS IN THE LETEPT-TABLE
IF((LEE=LEO*1),LT,40) CALL BRRORL

Ce  FINAL SORT OF /LETEPT/ BY AVERAGE FLOW ANGLE
TANG 3 92,/90,aP102
LEL = LEO ,
454 NcOuNt=z (LEE#1wlE1)/10
455 B2 3 LE4
460 Lg2 & LEg2+10
IF(LE2,GE.LEE) GO YO 470
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c IS PT2 IN PRONT OF PT1 <vecvon PTL YO PY2 GY 90 DEG FROM SL!
ANGSL = ,Se(ANGE(LEL)*ANGE(LE2))
ANGL2 = ATANB(YE(LEe)’YE(LEi)tXE(LEZ)‘XE(LEl) ANGSL)
IF(ABS(ANG12+4ANGSL),LE,TANG) GO TO 460

c MOVE PY LE2 IN PRONT OF LEg
Ll 2 LEL
Ly T L1e40
L2 s LE2¢10

La2 L2et0

CalL Movecs. xEtL!)-XE(LT).Ll-l-LEE 1,

1 XeEtL2)?, XE‘Ll,aiool '
2 . xE¢L22).xstL2> ‘LEEoL2e1, 1)

NCOUNTz NCOURT=1
IF(NCOUNT.GE0) GO TO 455
WRITE (6,1468)

CALL "ERRORY

c INDEX LE1
470 LEL & LE1e10
IF(LE4,LT.LEEY G0 TO 454

« COMBINE UPPER AND LOWER CONTOURS CONNECTED BY L,E, IN THE BDYZTABLE
LBl AND Lg2 ARE INDICIES OF TRE TWO CONYOURS
(LOWER AND UPPER SURFACE)
LUP & ADDITIONAL SPACE RE@D FOR SUBYABLE or INCLUDED BOUNDAR!ES
LE ® LEQ
472 xr(NLEtLE).Nl.za G0 10 496
BDY = BDU(LE) :
BD2 = gpLILE)
LBl = LBF(BD1)
LB2 & LBF(BD2)

aagaaa

c CHECK L,E, ANGLE DISCREPANCY
L8 3 | B2sLBZL( B2)
ANGD2 e ANGBY(LB)aTODEG
NBD2 = BD¥(LB2)
;) s Lg1ekpNEXT(LBL) o9
ANGD1 3 ANGBY(LBJ}aTODEG
NBDY = BpT(LBL)
!FcABS(ANGDz-ANan1).LT..1) GO TB8 474
ANGDAVa .5e(ANGD1+ANGD2)
WRITE (6,1478) ZBT(LB ?,RBT(LB ),NBD1,N8D2,ANGD1,ANGD2,ANGDAV ‘
1473 FORMATY ¢//52H #a® ERROR =& YHE BOUNDARY ANGLES AT LyE, POINTY Z =,
F{0,5.4H R =,F10,5//14X,17HARE NOTY THE SAM E. ,
334 THE AVERAGE VALUE wliLL BE USED: /721X, THBDY & ,Af,6X,
74BDY = ,A6/21%,5HANGDsF8;3 6x.5HANGD=,F8 3//29x,
8HAVE<ANG=,FB,3)
ANGBT(LB>=ANenAvoroaAn

BN -

C  MAKE ROOM FOR SUBTABLE OF INCLUDED BOUNDARIES
474 Lyp 2 MAX0£3,0UBZ21(LB1)) « MAxu(S.L821¢L82)> = LBZ1(LBY)
L8 T LBlekBZ1(LB1)
Ly g L tLUP
CaLt MOVE(1. ZBT(LB),ZBT(LY), BsS=LBDE, 1)
LBDE & LpDE¥LUP
IF(LB2,GE.LBY) LB2=LB2+LyP

o INCLUDED BOUNDARIES IN COUNTOUR L81
IF(LBZY Lg{ITNE.C) GO TO 478
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BDNAME(LB)sBBT(LB)
LBA(LB)=s {yp .
LBB(LB)s [BA§LB)#| BNEXT(|B)=9
LB = LBed
GO T0 480

475 LBNL = g1l

476 LBA(LBNY)sLBA(LBNL)+_LUP
LBB(LBNL)=LBB(LBNL)sLUP
LBNL = (gN1¥3
IFCLENL,LT.LB) GO TO 476

UPPEF SURFACE CHANNEL MAME tS STORED ON TOP OF eUPe
LEDEX = INDEX OF LEADING EDGE PY ON THE CONTOUR

480 CHNAME(LB1e1)3CHNAME(LB2)
LEDEX(LB1)=sLBB(LB=3)

INCLUDED gOUNDARIES IN CONTOUR Lp2

IF(LBZ1(L B2 NE,0) GO TO 485

BDNAME(LB):BBT(LBZ)

LBA(LB)= BB(B"3)

LeB(LB)=LBA(LB)+LBNEXT(LB2)S9

GO YO 49p

RELOCATE INDEX LIMITS OF UPPER BOUNDARIES
485 LBN2 = g2 A

LBDIF 5 _LBB(LB=3)~_BA(LB2)
486 BDNAME(LB)YSBBNAME(LBNZ2) .

LBaliLBle galiLaN2)«|BDIF

LBB(LB)a_ BB(LBN2)+.BDIF

L8 5 LBe3

LBN2 ] LBN203

TFCLBN2 LT, (LB2¢L811!L82))) GO YO 486

RELOCAYE | 'B2¢COORDINATES INTO LB1«-COUNTOUR, Ng2sNUMBER OF DATA
POINTS Yo BE MOVED,

490 NB2 = LBNEXT(LB2)e«| BZ1(LB2)=9
L1 ® LBLeUBNEXT(LBL1)e UP
Ly = L1eNB?2
L2 = LR2+LBZ1 ([ B2)+9
L22 ® LB2eLBNEXT(LB2)

IF(LBZaLT LBk) GO TO 494
lg2 z Lg2e
L2 s LzoNaz
L2z = | 22+WB2
494 LBZL(LB1)alB2L(LB1)sUP
LBNEXT(LBY)sUBNEXT(LBL)s LUP+NB2 .
CabL MOVE(3, 8DT(LI),BDP(LT),L1c1«LBDE, 1,
1 BDY¢L2),8DT(L1),NB2,1,
2 BDY(L22),BDT(LB2), BDE#NB2+1«L22,1)
LBDE = (BDEeNB2=([22°L82)

DO 495 LeEX=LEO,LFE,10 , )
495 1F(BDL(LEX),EQ,BD2) BDL(LEX)=BD{
496 LE s .

TF(LE.LT CEES Go 70 472
RETURN

1468 FORMAT(/1X70HERROR= THE L,E.s Y.E. AND BOUNDARY POINTS CAN qu'as
#0RDERED ACCORDING/BX64HTO ORTHOBONAL NUMHER. PLEASE CHECK S,L, AN
#GLES IN TABLESLETEPT,) . 3

1365 FORMAT(///1X8Hoa THESX.Aé.lﬂ?SHBOUNDARY CONTOUR FOR CHNBA6:1X17H
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%1S NOT CONTINUOUS/6X9HAT POINYSP11,5,1H,F10.5,1X3IHANDF11,5,4H,F10,
*g;}H./oxsourus FOLLOWING YABLE EONTAINS THE BOUNDARY COORDINATE IN
aPUT,)

END
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SDECK BpsSoRY

SUBROUTINE BRSORT

#BPSORT BOURDARY POINT SORY @BRSQORT®
c sTaTion TaBLE

c INDEX- Lzl 0,LESTA

c SCHOKE® STAT!ON CHOKE INDICATOR (ADJWF,BRHS'WRIOUT)

C MCL & SHARP CORNER INDICAYOR (BLDTBS)

c MCL = FIELD INPEX OF CONTROL STREAMLINE ¢PTM0VEoFLOBAL)

QaaQa

60
65

70

80

COMMON /CHDATA/ X1(1)sLNEXT(1)sMLB(L)aMUB(L)2sPRIM(L)s
TYPELB(L),NaMBLB(1),1LB(1),FLB(1),SLLB(8),
TYPEUB(l).NAMEUB‘il 1UB(t1?,FuUB(1),S1UB(4),
VMB(1), DwDV(ii.xZCLtlb.Sstttl) MCL(1),
ANGTE(L)sPTTELLYsPSYE(1)sFGRTE(L)sRGTE(L )
ANGEXP(1),BSQEXP(475)

DIMENSION CRVLE(1) ,ANGLE({) .
EQUIVALENCE (SCHOKE , DWDV) ; CERVLE, ANGTE) s (ANGLE,PTTE}
INTEGER PRIMiTYPELB, TYPEUB)SCHOKE (1)

Co Do Cos 4o

FIELD TABLES
INDEXe M:MO{NM

COMMON /C72 / 2¢(300)
COMMON /¢R / R(¢300)
COMMON ¢Ccs2 /7 S2(300)
COMMON /CS1 / S1(300)
COMMON /CPHIYL /7 PHI1¢300)
COMMON /cM / JMS(300)
COMMON /CCURY / CURV(300)

COMMON /CB / B(300) ,
COMMON /CIDEX / M,J,MU,MD,1STAG L . _
COMMON /IXORYG/ LHOJ,LHE, LBDO,LBDE, LTO,LTE, LWO,LWE,; LFO,LFE,

. LO.LESTA, LDUM(8T, .
ol MOtNM) NJeNFCOLS,» MAXNJ,MAXOL MAXNMaMAXLE
b , LEOLLEE, LROJLRE,LRD

DIMENSION LIMITS(24)

EQUIVALENCE (LIMITS)LHOY
COMMON /SLYAB /7 W(128):X21128)4SLCHN(128)
INTEGER sLeHN .
COMMON /TROUBL/ ERR,ERRMAJ, INERR,PRERR
LOGICAL ERR,ERRMAJ, INERR,PRERR

BEGIN LOOP THROUGH STAT]ON TaBLE
L1 = L0

LOWER BOUNDARY
L2 & LgelREXTSLL)
IF(L2.GE, ESTA) GO YO 100
IF(NAMELB (L4} .EQ+ NAMELB(L2)) GO YO 70
L2 = L2eLMEXT(L2)
GO TO 65
NAME AGREEMENTY

IF(FLOAT(ILBAL2)I*FLB(L2) « FLOATCILB(LL))sFLB(LL)) 80,85,100
SWITCH POINTS

MY = MUB(LL)

M2 s MLB(K2)

Isy = ltaf‘ii

FSV = FyBluL)

SSy = sipa¢Ll)

RSV = R(M1}

2Sy 5 Z(My)

ILB¢L1>=ILe¢h2>
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c

"

FLBIL1)=FUBIL2)
S1LB(L1)=sS1LB(L2)

R(M1)

R(M2)

Z(M1) = z(M2}
ILg(L2)algy
FLB(L2)3FSYV
S1LB(L2)=8SV

R(M2)

RSV

Z(M2) = 29y
GO 70 100

COINCIDENT ORTHOGONALS

85 M4

MLB(LY)

NAMBDY® NAMELB(L1)
GO YO 187

UPPER BOUNDARY
3 LyeLNEXT(LL)
.GE,LESTA) GO YO 190
IF (NAMEUB (L2).En-NAMEUB{L$)) 60 TO 170
LoelLMEXT(L2)
GO YO 165

NAME AGREEMENT

170 IF(FLOAT(IUBCLL))+FUB(LL) = FLOAT(IUB(LZ)’.FUB(LZ)) 180,185,190

100 L2
165 1r(L2

L2

SWITC
180 M1

M2

Isy
FSy
Ssv
RSY
Zsy

H

POINYS
MUB(L1)
MUB(L2)
Ius(L1)
FuBfL1)
S1UBELY)
R(ML)
Z(MY)

lug(ly)=1uB(L2)
FUB(L1)YsFyBIL2)
SiuB(L1l)=s1yB(L2)

R(M1)
Z(M1)

R(M2}
Z(M2)

Iuatl-z)nlsv
Fus(L2)=Fsy
S1UB(L2)=SSV
T RSV

s ISV
GO Y0 199

R(M2)
Z(M2)

COINCIDENT ORTHOGONALS

185 Mg

MuBtL1)

NAMBDY= NAMBUB(L 1)

187 ERR
WRITE

INDEX L
190 L1

RETURN

+TRUE .

(6,1187) 2Z(M1),R(M1),NAMBDY

1

B LLeLNEXTOLL)
IF(LY,LT,LESTA) GO YO 60

1187 FORMAT (45K apa
® ALONG BDYZ,f86)

END

ERROR w COINCIDENT ORTHOGONALS AT POINT,2F10,5,%1H
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#DECK FFINIY
SUBROUTINE FFINIY
SFFINTTY INITIALIZATION OF FAR FIELD CALC eFFINITe

COMMON /CiSBOT/ FARFLD(2),FREE(2),PRES(2)RFF,NZP,
1 IP(10)sPPS(10)s ALsA2:ADUM(S)
INTEGER FARFLD,FREE,PNES

RETURN
END
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aDECK

CFRFDNZ

aooaaaaoa

FRFDNZ
SUBROUTINE FRFDN
GENERATY

STATION TABLE
INDEX=- L= '0,LESYT
SCHOKEs STATTON
MCL 2 SHARP CO
MCL = FIELB IN
COMMON /CHDATA/

Do Pe Do 2

DIMENSION
EQUIVALENCE
INYEGER

COMMON /ALLCOM/

2
REAL
LOGICAL
LOGICAL

COMMON /1X0RTG/

#

#

]

DIMENSION
EQUIVALENCE -
COMMON /ERASHN2/

% s &

REAL M N
DIMENSION X1Jt
EQUIVALENCE (wWST
COMMON /gRASE/ U
COMMON /cP! /
COMMON /cBITS 7/
COMMON /CFRFULD/

DIMENS]ION
EQUIVALENCE
COMHON /CFRFIN/
Real
COMMON /CPRINT/
COMMON /c1SBOT/
COMMON /cPTMQV/
COMMON /CR
EQUIVALENCE iRi
LOGICAL DSIZE
REAL M1,M2,83,M
DATA AKL,AK2xAK3
e 1 3862944.,0966
DATA BK{,BK2¥BK3
& ,5,,124908594,,0
DATA AE1,AE2xAE3
L] 44325141. 00626
DATA BE1,BE2«BES3

1
E ZDN, Z1J MATRIX FOR FAR«FIELD BC,

A

CHOKE INDICATOR (ADJWF 1 BRHSs WRIOUT)

RNER INDICAYOR (BLDYBS)

DEX OF CONTROL STREAMLINE (PTMOVE!FLOBAL)
X1(L) ILNEXTCLY oMLB(L) tMUB(L) +PRIM(L) s
TYPELB(1),NAMELB(1),ILB(1),FLB(1),S1LB(}),
TYPEUB(1>.NAMEUB(1).1uat1i.Fua<1).51ue<1l.
VMBCL) . DWDV (1) ,x2CL(1),SLSWI(L),MCL(L),
ANGTE(L1)sPTTELL)sPSTE(L1)+FGRTE(1)IRGTE(R)
ANGEXP(1),BSAEXP(475)

CRVLE<1>.ANGLE(1’

(SCHOKE s DNDV).tcRVLE.ANsTE)-cANGLE.PTTE)
RRIMaTYPELB,TYPEUBsSCHOKE(1)

MACHA,PSA,TSA,PTA,TTA, AXIA/RGA,GAMA,
MACHC sPSC,TSC,PTC,TTC, AXIC.RGC)GAMC,
Daxtr, SCALEA:TYE.CHOYST
MACHA(i).HACHC

AXTA,AXIC

CHOTST

sFRFDNZ«

LHJ,LHE, LBNO,LBDE, LTO LTE, LWO,LWE, LFO,LFE,

LD, LESTA. LDUM(S’. )

HO.NH; NJaNFCOLSs MAXNJ,MAXOL ,MAXNMsMAXLE)
LED.LEEs LRO,LRE,LRD

LIMITS(24)

(LIMITS ) LHO)

WSTA(100),DISP(L00) ,WAKE(100),TT(L100),PT(100),

LaM(100),RGX(100),C2CPX(100),DUM(534),
INL1(25),IN2(25,2),
NINT ) M(21) ,BEC28) ,KK(21) 4 XINT(21))
YINT(21),22¢21)
KK-

25,25),Y1J(25,25)
AyX1J)a(C2CPXaY1J)
NIT(25,25})

P1,DUMP1(5)

BITS,BLANK
NFF ,MAXFF,ZFFt64),RFF(64),

ZDNt25) 4DRON(25) )UDN(25):Z1.4(25,25)

FGRX(100)

(FGRX,Z1J} .

ArLNr.n;mﬁ.nrrRaF.UINF.ani.ZDNZS
2

PDUM(26)
DUMIS(30),ADUM(S)
VELPOT,1COB,NODENS:CPTDUM
R(300)
RFFREF ), (R25,ADUM(2))

4

s AK4, AKB/
63443..035900924-.037425637-.0145119621/
sBK4,BKS/

6880249a.033283551-00441787/

sAE4y

0601..04757384..01736506/

sBE4/
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L]

124998368,,0920018,,04069698;

INPUT®Ga

MINF & FR
ZDN1020N25= ST
RFFREF a NO
OUYPUTwwa
ZDN‘1925> B STR

21J(25125y5 7
EXTENS|ON )

EE STREAM MACW N
REAMWISE {IMI¥S
MINaAL RADIUS oOF

EAMWISE COs0RD!
MATRIX = (INVERS
FRABTION 10 ppa spuMp

aocoaoaaaacaoan

BETA
OBETA
INTTIALYZ
TRANSFORM
NDENSVE
NODENS=z
DZFF =
ZDNy =

= SORT{1,«MINFao2)
s 1,/8BTA
E DZy ZDN TABLE
TO INCOMPRESSIBLE PLA
NODENS
eq
ZDN25+2nNyg
ZDNL{=ADUM( 1) 8D2Ff
IpN25 IDN25+ ADUM( L) 8 DZFF
Z0N(1) 3 ZDN1s0BET,
IpNt2s)e ZDN25#0BETA
Dz 3 (ZDN(25)=2DN(1))/24:
D0 2 Ke2,24
2 ZDN(Kys 2pN(M=y)ep?
DEYERMINE FF CROSS ST
L 3 LESTAe19
IF( LNEXT(L)NE(20 ) CALL ERRD
MA s MLB(L)
MB = Myg(L}
CALL TTPT(MAWMB,NSTA,DISP,WAKE
NK g MBeMAsy
ASSUME ISENTROPIg PROCESS YO UN
GM2 .5elBaAMA=1,)
GM1 (GAMA=1,) /GAMA
PSINF PT(NK)/Z(1,4GM2eM]NFueD
AREA ’
K

aa

v REAM COORD

c

0
Kel
(§.oFGRX(K))/FGRX (K)
1./7(BMAGFGRX(K))
(PSINF/PT(K))suBMy
SQRTFC2EPX(K)aTT(K)aly
PTEKI/(RGX(K)oTT(K))aT

1111 k
GMA
GMy
TSQyY
V2
RHp2 &
IF¢ K.GY: ¢ y GO 1O 1112
WaAkM1z Ryp2#v2

GO Y0 1143

WoA 3 RNp2#v2

AREA AREAF2.a(WSTA(K)
WOAKMee wogu

IFC KLLYNK ) GO 1O 111y
R E AREA*RINA) ,
IF( AxlA ) R252SQRT(R(MA)ra2eA
IF¢ ,NOY. sxtAa y GO 10 94

NINF = 14

N N o0 nomag m un

1112

SUSTA(

C

3 D2z

DZ/FLOAT(NINT=1)

110

1005264494/

U”BER ' .
oF FAR FIELD .
FAR F1gkD |

N
E
1)

ATES FOR DN¢ FAR FIELD SoLUTIoN
OF vld)axlye

NE

INATE AT 7ZDN(25)
R{

|TT.FT:LAM;RleCZCPX.FGRx’
DISTURBED CONDITIONS AT IDN(25)

yas{l,/GMg)

1= TSQTTY)
SQTTesFGRY(K)

Ks1))Z(WQAKMLeWOA)

REAZPI)

INITIALIZE PARAMETERS FOR INTEGRATION

NOTEweos RADIAL CO=ORDINATE SCKLEDwapuns



aQ

DSING = 0'1aREFREF

Dsizf ¢ -TRUQ-

1F ¢ Dzz-LE DSING ) DSIZE=+FALSE.

Fa s 4, .aﬁrRaFaua

IF( DSIZE ) DELzD=D2Z-DSING

DD £ AMIN1C( DZIZ,DSING )

AL ALoG( v1254D0D )

SINGV 2 o(-PltDD!AL)-.12500Di03'(l-*AL)

OUTER LOOP FOA Calc, OF X1J,vlJ PABLES
Do 90 81,25 _
INNER LOOP FOR CaLC, OF X1J,YlJ TABLES
Do 89 Jali,K 25
SECTION TO BUILD TABLES FOR INTEGRATION
TABLES ARE BUILT IN 2 PASSES
KGO = 1
IF( 1.EQ.J ) GO YO 10
Ir¢ J,EQ,1 ) KGO%2
IF( J,EQ,25) KGO®3
Go T0 12
10 Kgo T 4
IF( J,EQ,1 ) KGOZS
IF{ J.EQ,25) KGO%6
12 NIN =z NINY )
IF( KGO,Ng. ¢ .AND., KGO,NE.4 ) NINg(NINTag)/2+1
NMID=0 _ _
IF( KGOLEQ,4 ) NMID=(NINTw1)/2e%

INITIAL PASS YO BUILD TABLES

K s 0
K1 ® Kel
(o} -

1
GO YO (20,25x20,30,35,40) , Kdo

NORMAL BRANCH=«OR (Jz25, 1,NEJ )
20 IF( K,GT,4 ) GO YO 22
21 2Z(K) = 2DN(J)®,56D7
GO ¥0 23
22 27(K) 2 77(Ki)eCeDZZ
23 M(K) & FAZ(FAS(IDN(])=ZZ(K))ou2)
GO 1O 50
ae(Jz1, ] ,NEY)
25 IF{ K.GT,1 ) GO TO 22
Z7(K) = ZDNti)
GO 70 23
NORMAL SINGULARITY BRANCH
30 IF¢ K,EQ,1 ) GO Yo 21
IF( ZZ(Kai).NE BITS ) GO YO 3%
Kg g Ka2
c 2'
31 IF( K, NE NMID ) GO T0 22
32 22(K) = B1YS
M(K) = BIYS
GO TO 50
LAASE P J=1)
35 IF( K,67.2 ! GO ro 22
Go Y0 432 365
36 Z2(K) 8 2pN¢ )*DZZ
GO TO0 23
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c va(l=J,J825)
40 1F( K.EQ.{ ) GO YO 2%
IF¢ K,EQ,NIN ) g0 TO 32
Go T0 22
50 IF¢ K,LY,NIN ) GO TO 15

C FINAL PASS 1O BUILD TABLES=e ABJUST FOR  SINGULARITIES CLOSER
C THAN D22

IF¢ ,NOT, DSIZE ) GO TO 70
K s 0
55 K B Ket
1F¢ Z2(K) NETBITS ) GO TO 69
GO Y0 (60,60¥60,96,57,56) , K&O
56 ZZ(K‘i)' Z2{K=1 SODELZD
M{Ks1)y2 FA/(PA*(ZDV(!)=ZZ(K 1) )ne2)
IF( KGO,EQ,6 ) GO TO 60
57 zzcxoi)a zzcn«x;-nELzo
M{K£1)8 FA/ZLRA«(ZDN(])52Z(Kel))aa2)
60 IF( K,LT,NIN ) GO YO 55

C EVALUATE ELLIATIC INTEGRALS (K(M),E(M))

70 DO 71 L31,/NIN
lFt M(LY,EQ,B1TS ) 60 TO 71

: 10'H‘lr’ 3
IF( Mi,EQ,1, ,O0R, M1,EQ,0, ) CALL ERRORy
M2 T My{eMi
M3 = M2aMl
M4 T M2aM2
TLOG & ALOG(1,/M1)
C
o EVALUATE Kk
C
KKEL) = AKg1eAK2aM1+AK3IaM2eAK40MI+AKS#M4
# «(BKL{FPBK2aML1+BKIaM2+BK4aMI*BK5aM4) &TLOG
c
c EVALUATE EE
c
EE(L) = 1.¢AE1#M14AE2aM2¢AEZ#N3¢AEGaM4
® *(BEL#MLeBE20M2+BEIaMI¢BE4NM4) oTLOG
c

71 CONTINUE
c CALCULATE INTEGRANDS XINT,YeNY

DO 73 Kzq, NIN
IF¢ Zz(K).gq’817S ) GO TO 73
DEN = SORT{FAQ(ZDN(I)'ZZ(K))Ouz)
XINT(K)= <4, #RFFREFaEE(K)/(DENa(ZDN¢1)azZ(K}))
YINT(K)S 22,8(KK(K)<EE(K))/DEN
73 CONTINUE

C - INTEGRATE
75 X1J1 = 0;
YiJI = 0.
K s 1
76 K B Ket
GO Y0 (77,77«77,78,78,78) , KGO
77 Dzx = ZZ(K)=ZZ(K*1)
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alXINT(KYeXINT(KaL))

TERMX 5
SaCYINT(K)*YINT(Kall}
J
J

P 0;
TERMY = 0,
s X1

vl

X1J1 1S TERMX®DZK .
YIV] 13TERMYaDZK
Go Y0 80 '

78 1FC (ZZ(K) NE,B1TS) ,AND, (ZZtKell,NE,BI1TS) ) GO TO 77
IF( XGO,EQ,8 ) GO TO 80 :
TF( KGO+EQs4 ) K3Ke2
IF{ KGO,EQ.5 ) KsKey
60 10 77

80 IFC K,LY,NIN ) GO YO 76
X1Je1,d)s x1J1
IF( KGO,GT,3 ) YIJIsYIJIeSINGY
YIJ(l,J)s viJ]

89 CONYINUE

90 CONTINUE
IF( PDUM(26)7EQ.0, ) GO TQ ot
CALL TABPRT(3IHX1J2X1J1625010)
CallL TABPRTI3ZHY1J,Y1J,625,10)

91 CONTINUE

DETERMINE INVERSE OF Y1y
CALL MATINV(Y¥1J,25,UNIT,0,DETSIN, IN2,29, ISCALE)

DO 93 191,25
DO 93 Jsy,25
Z1y(l,d¥= 0,
Do 92 Ks4.,258 )
92 Z1Jt1,d0= Z1Jd(1,J)eX1JCI,K)aUNTT(K,J)
93 CONTINUE
TRANSFORM gACK YO COMPRESSIBLE P{ANE
GO 10 97
94 CALL SETM(1,0,,21J,625)
DO 96 1s1.,25
DO 95 Usy1,25
IF(1,EQ,J) QB TO 95
DXIJP = ZON(1)=(2ZDN(J)+,5aD7)
DXIJM =z ZDN(1)e(ZDN(J)e,54D7)
Z1401,0)= ag7/P1eALOG(DXIJp /DRI M)
95 CONTINUE
96 CONTINUE
97 CALL FMPYC(1y BETA,2DN,ZDN,25}
CALL FMPYC(LX0BETAIZIJiZ1J1625)
IF( PDUM(26)7EQ,0, ) GO 7O 200
CALL TABPRY(SHY!Jal,UNIT,625,10)
CALL TABPR?tBHZxJ.ZIJ.62§.10>
200 NODENS= NDEN?V
WRITE (6 ZDN1,R1,2DN25,R25 , )
211 FoRMAT(/ a5 2oRab it ubiaN2an FIELD BOUNDARY#a/7X,2HZEaF10,3,3x,
% 2HR=,F190.3/7x.2H2=,F10,3,3x,2HRs,F10,3/) .
RETURN
END
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#DECK 1Sg0Y

SUBROUTINE 18BOT

a1SB0T. INSERY SPECIAL BOUNDKRY TYPES e]SBOYe®
C CcOMBg

c STATAB, CHDATAx BDYTAB

C STATION TABLE

C INDEXe L= O,LESTA o . .

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

c MC| = SHARR CORNER INDICAYOR (BLDTBS) :

c MCL = FIELD INDEX OF CONTROL STREAMLINE (PYMOVEsFLOBAL)

anoaaaoaaoaaaa

Do Oc Oops =

8

i
2

1
2
3

]

1.4
[

1

COMMON /CHDATA/

DIMENSION

EQUIVALENCE

INTEGER .
OUNDARY TABLE
INDEXw LB8=L880.,
LBNEXT= ]NCREME
LBZ1 = INCREME
CHNAMEs CHANNEL
Up B TORF
LEDEX = RELATIV

CONYOUR

BDNAME,LBA,LBB=

DIMENSION

LOGICAL
INTEGER BDTyCH
DIMENS{ON

DIMENSION
INTEGER
EQUIVALENCE °

COMMON /1xOR1G/

DIMENSION
EQUIVALENCE

COMMON /CFRFIN/
REAL

COMMON /ZCIDEX /
COMMON /C15B0OT/

INTEGER }
COMMON /TROUBL/
LOGICAL

LOgrcal -

XL(1)sLNEXT(1YaMLB(L) s MUB(L)sPRIM(L ),
TYPELB(L1),NAMELB(1),1LB(1),FLB(1)»SILB(1),
TYPEYB(4) ,NAMEUB(1),]UB(1),FUB(1),S1UB(s),
VMB(1),DWDV (1), X2CLE1),SLSHI(1),MCLIL),
ANGTE(1))PTYELL1)sPSTE(1).FGRYE(1)sRGTE(L )
ANGEXP(1),BSQREXP(475)

CRVLE(L) ,ANGLE(4! .
{SCHOKE,DRDV), (CRVLE, ANGTE) s (ANGLE,PTTE)
RRIM,TYPELB,TYPBUB,SCHOKE(1)

LBDE

NT TO NEXY BOUNDARY

NT TO THE FIRST BOUNDARY POINT (=0 BEFQORE COALLAYIO
WITH WHICH YHE pOUNDARY DATA 1S ASSOCIATED

FOR UPPER OR LOWER BOUNDARY

€ INDEX OF L.E., POINY WHEN LOWER AND UPPER SURFACE

S ARE CONNECYED

NAME AND INDEX L{MITS OF SPECIFIC BOUNDARY.

DATA WHEN BQUNDARIES ARE COALLATED
BDT(1),LBNEXTH1),LBZ1(Y),
CHNAME(1)sUP(1)LEDEX (1),

ZoT¢1),RBT({),ANGBY¢42)
up

NAME , BDNAME
BONAME(L),LBAt1§,LBB(1)

CHNAM(1) LHNEXT (17
CHNAM

© (XL,BDT,CHNAMY, (LNEXT,UBNEXT,LHNEXT), (MLB/LBZ%),

tMUB)CHNAMEY s+ (PRIMsUP)s (TYPELB2LEDEX) s
(NA?ELB.ZBTIBDNAME), (1LB,JRBT,LBA)s (FLB,ANGBT,
.88

LHO,LHE, LBnO,LBDE, LTO,LTE, LwO,LWE, LFO,LFE,
LO,LESTA, LDuUM(8),

MOSNMs NJSNFCOLSs MAXNJ,MAXOL MAXNM,MAXLE,
LED,LEE. LRO.LRE!LRD ,

LIMITS(24) '

(LIMITS:LHO)

ATINF,MINF,RFFREF,UINF,ZDN1sZ2DN25
MINF '

My JsMUIMD, ISTAG

FARFLD(2) ,FRER(2) ,PRES(2) ,RFF/NZP,

IP(10),PPSt10), AL A2,ADUM(S)

FARFLD,FREE,PRES

ERR,ERRMAJ, INERR,PRERR

ERR,ERRMAJ, INERR,PRERR

ONCEe,SETAG
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DATA KLE/2HLE/, KTE/2MTE/, KFYELD/SWFIELD/
DATA KFAR/6HFARFLD/, KFREE/4HFREE/) KPRES/4HWPRES/, KSOL]D/SHSOLID/
DATA ONCE/.FA(_SE.’/ »

c CHECK FOR [NEORRECT CHANNEL INPUY NAMES

32
35

1035

LH 7 LWO .
GO TO 439 '
Lgop THROUGH BOUNDARY TABLE TD SEE IF CHNAM(LH) 1S REFERENCED
L & LBDO ' ' _ -
IF (CHNAM(LH)TEQ,CHNAME(LB) (OR, CHNAM(LW),EG,CHNAME(LB+1))GO TO 40
L8 CF LBeLBNEXT(.B)
IF(LB.LY,_BDE) GO YO 35 :
NO REFERENCE FOUND FOR CHNAMILK)
ERR = | YRUE. 4
WRITE (6,1039) CHNAM(LH)
FORMAT(S7H #&e ERROR = BOUNDARY INPUT DATA DOES NOT REFERENCE CHN

13,46)

v
40
45

INDEX T0 NEXY CWANNEL
LH & LH*LHNEXT(|LHW)
IF(LH.LT.LHE} GO T0 32

C  LOOP THROUGH STATION TABLE Yo INSERT SPEEIAL BOUNDARY TYRES

100

150

250

c |

Ces G
c
c.

500

c C

L Lo

LOWER BOUNDARY
NAMB =2 NAMELB(L)
KYYPE & TypgLB(L)
TV = 108t
IREYT s ¢
GO Y0 509
TYPELB(L)aKTVPE
IF(KTYPE,NE,MSOLID) NAMELB (L )SNAMB

UPPER BOUNDARY

NAMB = NAMEBUB(L)

KTYPE = yypEUB(L)

TtvL = 1uB(w)

IREY = g

GO T0 509

TYPEUB(L )sKTYPE

IF(KTYPE,NE ,MSOLID) NAMEUB(L )&NAMB

NDEX TO NEXT STYATION

L 8 LeLNEXT(L)
IF(L,LYLESTA) GO TO 100
RETURN

ENERAL LoGIC FOR EITHER UPPER OR LOWER BOUNDARY

NAMB = BOUNBARY NAME

KYYPE & BOUNDARY TYPE o : ,
IF(KTYPE.EQ.KLE +OR: KTYPE:EQ,KYE ,ORs KTYPE,EQ.KFIELD)
60 70 599

HECK BOUNDARY TABLE Y0 FIND SEGMENY NAME IF TYPEaSOLID,
SETAG = ,FALSE,

LB = LBP(RAMB)

NAMBD = nAMB

IF(KTYPE.NE«KSOLID) GO Tp 520

LBXN a3 Lgzi4LB)

IF(LBXN,EQ.0) GO TO 520
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LBX = LBZLéLBIe3eITV o3 :
c LBX = INDEX (RELATIVE TO sSUBTABLE ORIGIN) OF THE
c INYERVAL OF THE OLeBOUNDARY INTERSECTION POINT

LBl LB . ,
510 IF(LBA(LBY1).LE.LBX .AND. LBB(LB{).GE,LBx) GO To 515
Lpy a Lgted
IFCLBL,LY, (LBsLBZL(LB))) GO TO 510
CALL ERROR1 .
c CHECK FOR FIRST OF DOUBLE POINTS ON UPPER BOUNDARY
215 - IF(IRET EQTO ,0R, LBX,NE,LBB(LBL) ,OR, (LBLe3),GE,(LBeLBZL(LB))
®  JOR, LBAtLB143),NE,(LBB(LB1)#3)) GO T0 518 - _ -
c CHANGE SYATIONeTABLE REFERENCE TO THE 2ND PT (1ST SYREAMWISE PT)
NAMBD = BDNAME(LB1)
LB1 3 LB1e3
Tug(Lyelyg(lLyel
, SETAG s | TRUE,
518 NAMB s BDNAME(|B1)

c DETERMINE [F &1VEN BOUNDARY NAME HAS BEEN SPECIFIED BY
c USER INPUT AS A SPECIAL BOUNDARY TYPE
220 IF(NAMB}EQ,FARFLD(1) ,0R, NAMB,EQ,FARFLD(2)) KTYPE=KFAR
IF(NAMB,EQ,FREE(1) ,0R, NAMB.EQ,FREE(2)) KTYPEsKFREE -
[F(NAMB,EQ PRES(1) ,0R, NAMB,EQG.PRES(2)) KTYPEzKPRES

C SET ISTAG EQUAL YO ZERO AT TWE SOLID/FREE BREAK POINT
IF(,NOT,SETAG ,0R, (NAMBD,NE,FREE(1) ,AND, NAMBD,NE,FREE(2) JAND,
a NAMBD,NE,PRES(L1) ,AND, NAMBD.NE,PRES(2))) GO TO 530
M 8 MUB(L)
CALL GETIY
ISTAG =z 0
CALL sAvly

c FAR=F1ELD BOUNDARY GEOMETRIC DATA

530 IF(KTYPE.NE,.KFAR ,OR, ONCE) GO YO 599
LBy = LBelLBZL1(LB)
Lg2 ¢ LpesLANEXT(LB)=9
RFFREF= RRT(4B2)
ZDNY = zRY(LB2)
ZDN25 = 7ZBYT(LB1)
WRITE (6,1530) RFFREF,ZDNt,7DN25,NAMB _

1530 FORMAT(//2X,AL1HYHE FAR FIELD INTERFACE BOUNDARY IS AT R%,F9.3,
%11H BETWEEN 2=+F9,3,4H AND,F97371H,,8H (BDY=,A6,1H))

c SET UP FAR FIELD SOLUTION MATRIX
CaLL FRFDNZ : _
ONCE = ,TRUE.,

c RETURN :

599 IF(IRET) 150,150,250
END
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@DECK DyPi

SUBROUTINE LFIT2D(X,Y:TO,NXY) :
#LFIT2D LINEAR SURFACE !NTERPOLATXON o ~ eLFIT2De
o IN A RECTANGULAR GRID

DIMENSION . X(2),Y(2),70(2)

INPUT-
X, ¥ 3 L1ST OF COORDINATES AY WHICH INTYERPOLATED VALUES ARE T0 BE
NXY NO OF COORDINATE POINYS

aaoa

NXT
NYT
XY

NUMBER OF XT °~
NUMBER OF YT
X=GRID OF T=TABLE
Yy Y=GR!D OF T=TABLE
T TABLE OF VALUES
NOTE o NUMBER OF T=VALUES 1S NXTaNYT; ORDER lS ILLUSTRATED BELOW
YT(NYTY® T(3) : T(&) TENXTanNYT)
YT(2) e 7v(2) T(S) T(8)
YTe) o T(4) Teay T
:;';--Q'-'"\-‘-!;;-.-;-'.!""'-"7'

XTt3) - x7(2) XTEINXT)

aaoaoaaoaoaoaoaoaq

TQ = INTERPOLATED VALUES AT X,Y

(e X3)

COMMON /CTHIGK/ NXT,NYT,XT(20),YT(20),T(78)
CoMMON- /ERASE 7/ DUM(400),T1(¢(200),72¢200)

c FIND CORRECT X-!NTERVAL
1 1
1 1
~Isy =
100 NcouNTz O
105 IF(X{M)iLT, TXT(1)) GO TO 130
IP(X(M),gT . XT(1e1)) GO YO 120
F ® <xch-xr(1>>/cx7<1¢1).xv<1>i
Go 70 139
110 Ir (¢l EQ; 1) G0 Yo 140
l E Jat
: GO YO 125
120 1F((1+1),gE NXT) GO TO 145
‘ ! B Jed
125 NcOyNTs NoOyNTey
1F (NCOUNT,GTNXT) CALL ERROR1
. Go T0 105
140 f go
Go Y0 190
145 F e 1

M

c INTERPOLATE WRY Y
150 IF(1,EQ;ISV) GO T0 160
1J2 = paNyT*!
1yl s 1g2eNYT .
CALL LFITLOYT, T(LJLI,NYT, Y, Te,NXY)
?ALL LFITLLYY, TET1U2),NYT, Y, T2,NXY)
Ssv =1

C  INTERPOLATE MRT X
160 To(M) 2 FaT2¢M)ell,=F)aTi(M)

M g Mel
IF(M'LEINXY) GO TO 100
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#DECK DupP2

SUBROUTINE TTPT(MA,MB, WSTA,DISR,WAKE,TT, PT.LAMsRGXC2CPX,FGRX)

STTPT-+ TTs PY, AVD RCU FOR STREAMLINES : eTYPT®

aaQ

aagoa acoaaoacaoaaoaaaaa

aa

aaQaoanoa

LOGICAL WAKE
REAL LAM(25)
DIMENSION WSTA(25) »DISP(25)+ TT(25) sPT(25)

1 REX(25),C2CPX(25),FGRX(25)

INPYT-
MaA & FIRSY FIELD POINTY
MB & LAST FIELD POINT

QUTPUTS

WSTA = L1SY OF STREAM FUNCYJON VALUES

DISP(K)sNON=ZERD FOR POSSIBLE SLIP CONDI{TION BETWEEN STREAMLINE
K AND Ksls OTHERWISE DISP(K)=0,
DISPhACEMsNT THICKNESS OF WAKE 1f POSITIVE

.TRUE, tF THERE EXISTS ANY WAKE DISPLACEMENTS,
INTERPOLATED TOTAL YEMPERATURE

INTERPOLAYED TOTAL PRESSURE B
LAMINA THICKNESS IN THIRD DIMENSION,» BLOCKAGE EFFECY
INTERPOLATED ANGULAR MOMENTUM s#aNOT NOW IN USE
GAS CONSTANT
C2CPX = SPECIFIC HEAT
FGRX 1'/(6aAMat )= FUNCTION OfF GAMMA gOR caALCULATINgG oENs!YY
NOTE . LENGTH oF NSTA TT,PT,REUGLISTS |S MBeMAel

WAKE
TY

PY
LAMBDAs
RCY
RGX

WAKETB, CONVTBy CADUWF
TABLE OF CONVECTED PROPERTIES
INDEXs LTaLTO,LTE
COMMON /CHDATA/ CH(L)sLTNEXTC(L)sNPT(L) s PST(L)sLTT(1) LPT(1Ys
LRCU(L),
CRG(1),CPGJ(1),E2CP(1),0GAM(1) ,FGT(L) ,FGP(1?,
FGR(1),AREATB(485)

(SR VY o

INTEGER CH
DIMENSION XCH(1)
EQUIVALENCE (CH(XCH)

SEE OTHER LISYING OF TTPT FOR EXPLANATION oF VARIABLES

FLOW ADJUSTMENT TABLE

INDEXs LFsLFO,LFE
DIMENSION X1F (1) aX2F (1) oX{BF (L) sX{AF (1)

1 S17(¢(1),NcyB (1), NCHA(1),JORDER(1),VNR(12)
EQUIVALENCE (LFB, x1er!.¢LrA.x1AF) (Lar NCHB ), (LRXF ,NCHA?
DIMENSION LFB(L)aLFACL) e LRF (1) 1 LRYXF (1)

TABLE OF WAKE DISPLACEMENT THICKNESS

INDEXe LW=LWO,LWE
DIMENSION X290 (1) +LWNEXT(1),81W(47)

DIMENS!ION Dsr(y)
gqulvaleNnce {DST,S1W)

SUBTABLE ARRANGEMENT I[Se
X2W,LWNEXT(®2¢2N), SL1W(L1),SiW(2),.,S1W(N), DST(1), DST(z)...DSYtN!

X2W & STREAMLINE COORDINAYE

SIW = DISTANCE ALONG STYREAMUINE FROM 7v.E,

DST = WAKE DISPLACEMENY THIEKNESS AS 4 FUNCTION OF S1M
EQUIVALENCE (CH,X1F ,X2W), ([ TNEXT,X2F,LWNEXT), (NPT,X1BF S1iN)
EQUIVALENCE (LPS!oxlAF). CL17.51F>. (LPTNCHB)» (LRCUsNCHA)
EQUivALENCE (CRG,JORDER), (€PGY,VNR)

COMMON /1XOR1G/ LWO,LHE, LBDO,LBDE, LTO,LTE, LWO,LWE, LFO,LFE,
L LOJLESTA, LDUM(B)o
@ MO:NMe NJ,NFCOLS,» MAXNJ,MAXOL, MAXNMyMAXLE
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c

# LEDJLEE, LRO!ﬁREnLRD
DIMENSION LIMITS(24)
EQUIVALENCE . (LIM]TSiLHO)
CQMMON /SLTAB 7/ W(128):X2(128).5LCHN(128)
INTEGER SLCHN
COMMON /CIDEX /7 M, JyMUMD,ISTAG
COMMON ZCMAXTT/ MAXIT:MAJCTR,GREFIN,EDUM
COMMON ZCPIMOBV/ VELPOT,1C0OB,NODENS,CPTDUM
COMMON /¢R 4 R(300)
CoMMON /sCS1  # S1¢300) . _
COMMON ZCTYHICK/ NTHKX s NTHKY, THKX(20),THKY(20),THIK2D(78)
COMMON /C? / L(300)
COMMON /ERASE /7 PS1(800)

INYEGER CHX

INTERPOLATE FOR LAMINA THICKNESS
NK = MBuMAel ’

CALL SETM(1,1,, LAMINK)
IF(NTHKX.LE«1) GO TO 100

CALL LFIvapeZ(Ma),ReEMAY, LAMNK)

INITIALIZE
100 WAKE s ,FALSE,

DEFINE NUMBER OF STREAMLINES, NK, ASSOCIATED WITH EACH CHANNEL
K s 1
M 2 MA
WADD = 9.
105 NK 0
Ky s K
M1 z

M
IF(M,NE'M1) G0 TO 114
CHX 3 SLCHN(J)
PSit = x2(J) '
114 lp(SLcHN(J) Re,cHx) GO YO 120
NK F NKed :
DISP(K)3D'
WSTA(K)=W(JYPWADD
PSI(NK)sx2(J}
K e Kot
M a Mel
IF(M,LE'MB) &0 TO 110

FIND INDEX IN CONVTB
120 LT 2 LT0
125 IF(LT,GY,LTE}! CALL ERROR1
IF(CH(LT).EQ CHX) GO TO 130
Ly s LT«LTNEXT(LT)
GO TO 125

INTERPOLATE FAOR EONVECTED PROPERTIES

SCALE THE PS! TABLE TO CONFORM YO THE LPSISTABLE IN /CONVTB/
130 Nt s NPT(LT)

1 & LTe MSI(LT)

12 = [eN!

TF(K1,EQ,y ,&ND, NK,EQ,1) Pslyspsiie8,

PSIL 2 8.sAINT(PSIL/B,)

F 5 XCH(12+1)/8,

DO 140 Kn=12KK
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140

155

170
175

180

184

186

190

200

PSI(KN)a(PSI(KN)=PS11)eF

I ELYSLYTI(LT)

Ip B OLYSLRTILT) ,
Is = LT+LRCU(LTY) ‘

CALL LSPFIT(CH(1),CH(IT), NI, PST,TT(KL),NK, 0)
CALL LSPFIT(EH(I) ,CHIIP),NT, PST,PT(KL),NK, 0)
CALL LSPFIP(CH(I),CH(IS), NI, PS{,RCU(KL),NK, 0)
CALL SETM(14CRG(LT) 4RGX (K1) s NK)

CALL SETM(L,C2CP(LY),C2CPX(K1),NK)

CALL SETM(4{,FGRILT),FGRX{KL) ,NK)

WAKE DISPLACEMENY THICKNESS
SEARCH FOR X2:SUBTABLE
IF(M,GTiMB) 6O TO 20

X%J s X2(J)
DISP(Kui)aal?
LW = Lwo

IF(LW,GE,LWE} GO TO 190
TF(X2W(LW).EQ.X2J) GO TO 170
L 2 LwelWNEXT(LW)
GO Y0 155
[IND TRAILING EDGE S1 IN THE FLOW ADJUSTMENT TABLE, S1f
F g LF
IF(X2F(LF)EQ.X2J) GO TO 80
LF £ LFeNFCOLS
IF(LF.LY,LFEY GO YO 175
CALL ERRORY
INTERPOLATE FOR WAKE DISPLACEMENT THICKNESS, DSTAR
SIFTESSL(MI=8LIFILF)
SleFROMaT.BT
IF(SIFTE, E.D.) GO TO 190
N E (LWNEXT(LW)=2)/2
LSTAR =z LueN '
CALL LSPFI?ESAW(LW?,DST(LSTAR) N, SIFTE,DISP(Ke1),1, 0)
IF(DISP(Ke1)} 184,184,186
DISP(Ked)amyy
GO Y0 199
WAKE 2 | YRUE,

LOOP FOR NEXT CHANNEL
WADD & WSTA(Ke1)
Go Y0 105

USE CONSTANY BENSITY APPROXIMATION FOR MAJCTR,LE,NODENS
IF(MAUCTR,LETNODENS) CALL SETH({,0,,FGRX,Kot)
EEIURN

ND
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#DECK BUILDS .
OVERLAY(STC,1,3)
PROGRAM BUILDS

aon

FLOW ADJUSTMENT TABLE
INDEX» LF=LFO.LFE
CoMMON /CHDAYA/ X4F(1)sX2F (1) XiBF(1)oiX4AF(1)

1 S1F (1), NCHB(1)4NCHA(1),JORDER(1),VNR(12)
EQUIVALENCE  (LFB, x13r’.¢LrA XIAF’.(LRF NCHB) , (LRXF,NCHA?
DIMENSION Lr8<1>.LrA<1>.LRr<1».Ler<1)

DIMENSION TABLES(10)
EQUIVALENCE (TABLES(1),Xx1F (1))

COMMON /CLWOSV/ LWOSV ,
COMMON 71Xx0RIG/ LHO,LHE, LBDO,LBDE, LTO,LTE, LWO,LWE, LFO,LFE,

N LO,LESTA, LDUM(8)Y,
8 MO)NM), NJGNFCOLSs MAXNJ,MAXOL,MAXNM,MAXLE,
# LEO,LEE, LRO,LRE,LRD

DIMENSION LIMITS(24)

EQUIVALENCE (LIMITS:LHO)Y

COMMON /SELECT/ LENTRY

GO TC (5,10)% LENTRY
5 CALL BLDTBS
Go vO 20
c REBUILD CONVECTED PROPERTIES TABLE AND REPACK IF RESTRT=T,
10 CALL RBCoNnV
NMOVEY1= LTE-LBDO+Y
LWTD = LHE+1+NMOVEL
CALL MOVE(2, TABLES(LBDO),TABLES(LHE*1),NMOVEL,1,

1 TABLFS(LNO)nTARLES(LNTO)lLESYA'LNOSV*i 1)
MOVE1 = LHE«1-LBDO
LBDO = LRDO$MOVEL
LBDE = LRDEYMOVEL
LTO = LTOeMOVEL
LTE z LYE#MOVEL
Lwo e LWwYo
MOVEZ = LWOeLWOSV
LWE = LWEeMOVE?2
LFO 2 LFOeMOVE2
LFE 2 LFE+MOVE2
LO : LO*MOVE?2
LESTA = _ESTA+MOVE?2
C SET FLOW ADJUSTMENT ITERATION COUNTER TO ZERO
LF = LFO

850 1F(LF.GE, LFE) Go TO 20
VNR(LF)=z 0.

LF = LF+NFCOLS
GO 10 85¢

20 RETURN
END
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8DECK BCONV

SUBROUTINE BCONV(CHTAsLTA,AREA)

#BCONV= BUILD CONVECTED PROPERYIES TABLE eBCONVe

aoaaon

aaoaaa aagaon

aoooaoooooaaagaoan

INTEGER CHTA

INPUT»

CHTA = CHANNEL NAME

AREA = FLOW ARBA IN CASE NO /CHDATA/ 1S AVAILABLE
DATA IN THE CHANNEL DATA TABLEs /CHDATA/

OUTPYT.-

LYA = INDEX OF CHTA IN CONVYB
SUBTABLZ OF CONVECTED FLOWN PROPERTIES
DETERMINATIOR OF CHANNEL FLOW RATE

QUTPUT FOR FAR FIELD CALCULATION

ATINF & SPEED OF SOUND AY STAGNATION TEMPERATURE
MINF = FREE SYREAM MACH NUMBER

UINF s FREE SYREAM VELOC!TY

CHDATA, CONVTB
CHANNEL INPUT DATA TABLE
INDEXe LH=2UWO,LKE
TABLE OF CONVECYED PROPERTIES
INDEXe LTaLYO,LYE
CH 3 CHANNELNAME
LYNEXTs INDEX INCREMENT YO THE NEXT CHANNEL
LPS! RELATIVE LOCAT]ON OF PSI LI1SY
NPT No: OF PSI1t TTs PT AND RCU VALUES
LYy RELATIVE LOCATION OF YT LISTYT
LPT RELATIVE LOCATION OF PY LIST
LRCU RELATIVE LOCATION OF RCU LIS?
COMMON /CHDATA/ CHNAM(L) dLHNEXT(1)sWTFLOW(1)» TTOCL)sPTOLL),
TSO0(L),PSO(1) MACHO(1),A0(L),VARY (1),
RG‘i’oGAH(i}n NR(1),NC(1),TAB(6),
BB(75)
1L.OGICAL VARY
INTEGER CHNAM
DIMENSION vo(L)
REAL - MACHO
EQUIVALENCE (VO ,MACHO)
DIMENSION . EH<1)'LTNEx?tia-NPTciiaLPSlcxr-Lf?tt)oLPT<11c
1 REU(1),
2 CRG(L),CPGJ(LY,E2CP(L1),aGAMt1),FGT(L) ,FGP(1Y]
3 FGR(l),AREATBt485)

N n N

H NP

INTEGER CH

DIMENSION XCH(1)

EQUIVALENCE (CHJ.XCH)

EQUIVALENCE (CHNAMsCH) o« CLHNEXT o LTNEXT) o (NTFLOWINPT)
¢TTO'LPS!& (PTO'LTT)'(TSO'LPT)'(PSO LRCU)
(MACHO,CRG), (AD,&PGJY, {VARY, CZCP>.
(RG,0GAM), tcgn.rar: (NR.rGP) , (NC,FGR},
(TAB,AREATB)

o Go Oov O

COMMON /ALLCOM/ MACHA,PSA,TSA,PTA,TTA: aX1A,RGA,GAMA,
1 MACHC,PSC,TSC,P¥C,YTC, AXIC,RGC,GAMC,
DAX]T,SCALEA, TTE.CHOTST

REAL MACHA(1) ,MACHEL

LOGICAL Ax14sAXT1C2CHOTSY . ,

COMMON /1XORYG/ LHO,LHE, LBDOGLBDE, LTO,LYE, LWO,LWEs LFO.LFE,
@ - Lo,LESTA, LDuUM(B),

9 MO,NM, NJ,NPCOLS, MAXNJ,MAXOL ,MAXNM MAXLE,
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8 LEO,LEE, LRO:LRE,LRD
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS)LKO)

COMMON /CBITS / BITS,BLANK .
COMMON ZCFRFIN/ ATINF I MINF RFFREF,UINF,2DN1.2DN25
REAL MINF
COMMON ZCGRAVY 7/ Cg
COMMON 7/ CNORM / RHL ) RMs ABL ;ARM
COMMON “Cp1 / Pl,TWOP!,P102,P1Q4,TODEG, TORAD
COMMON /CQIREM/ YTOL,YO.DYDX,CYRMAX
COMMON /CTAPOS/ RESYRT,ENDBDT,ENDF]L,K6SY
LOGIcal RESTYRT,ENDBDTENDFIL -
COMMON /ERASE/ EbpumM(72),0v(8), A(90),v(g0);
1 _ PSI(90))R(90)4TT(90),PT(90),RCU(90),PS(90)
DIMENSION Y(90)
EQUIVALENCE (Y.R) o
COMMON /TROUBL/ ERR,ERRMAJ, INERR,PRERR
LOGICAL ERR,ERRMAJ, INERR, PRERR

INYEGER CHT,EXT
DATA EXY/3HEXT/

CHY 5 CHTA
CALL SETM(lnBITSn PS1,540)
CALL RTCFI(CHT,LH)

c DEFINE GAS PRAPERTIES
LY s LTE®S
LYE = LTEe15
QGAM(LT)=p,
FGRILT)=p!
FGP(LY)=1)
FGT(LT)®1.
GAMMA = GAMA
IF(LH,NE, 0 ,AND, GAM(LH) ,NE'BITS) GAMMASGAM(LH)
IF(GAMMA ,EQ,0.) GO TO 85
FGRYLT)®1./F61
FGP(LT)uGAMMARFGR(LT)
FGT(LT)ZFGL/BAMMA
QGAM(LT)=q, /8aAMMA

85 CRGI(LT)=RGA o
IFCLHONE, 0 ,AND, RG(LH),NE,BITS) CRG(LT)=RGC(LH)
CPGJ(LT)=rngLT)GCRG(LT)
C2CP(LT)=2.#8PGY(LT)

C DEFINE TOTAL PROPERTIES AS DETERMINED FROM DATA ON
c STC/SHEET-t OF INPUT

TrC & TTA
PYC B PTA
PsSC £ PS

.PSA |
IP(GAMA.EQ-Oo)'GO To 95
Fag2 3 GAMAw1,

FGRA 3 GAMA/FG2

Go 10 97
95 Fg2 2 1;/¢YsAaRGA!
FGRA = i

97 1r(MACHATEQ;BITS) GO TO g9
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c

c

c

99

100

150

155

160

- 165

170
172
173

174

175
176

TTQTS = ..9-rcz~wacna~nACHA
TYC ] TSAQYTQTS

PYC =z PgASTTQTS®®FGRA

TsC s TSA

GO YO 100

TSC = TYCa(PSC/PTC)es(1,/FGRA)

TTQYS = TTC/TSC
MACHC = SORT(2,#(TTQTSel,)/FG2)

NUMBER OF [NPUT STREAMLINES, -GIVEN FLOW RATE,

NSL z 1

WIF om0,

Ir(LH EQ,0) G0 vO 150 °

NSL & NR(LW)

IF(WYFLOW(LHINE.BITS) WIFsWTFLOW(LK)/CG

NO [NPUT PROPTLES

IF(NSL,NE0) GO Yo 150

TY g TTC

PY = PYC

IF(YTO(LH) NE,BITS) TTSTTO(LH)
IF(PTO(LH)NB.BITS) PTaPTO(LH)
NSL =1

FILL PS, PT, TT AND RCU TABLES

IF(TT,EQ,B1T8) TTaTTC

IF(PT,E0,BITS) PTaRTC

1r¢ac .EQ BITS) RCU=0
F(psT,e0.gfrs)y GO Y0 160

CALL F!LL!Psr PT,1.NSL)

CALL FILL(PST,TT,1,NSL)

CALL FILL(PSTsRCUsLINSL)

IF(WTF,EQ'0,) GO TO 250

gous; : NTr/RS!(NSL’

0 ¢55 Jsg¢,NSL

PSl(Jya CONST&PS!(Ji

GO YO 250

IF(R,EQ,BITS) GO YO 190

CaLL FILL(R‘Ifni.NSL’

CALL FILL(R,TTagsNSL)

CALL FILL(R,/RCU,1,NSL)

IF(pS NE, B!YS’ ‘€ALL FILLIR,PS,1,NSL?

INTEGRATION OF Ry0avaepA
IF(NSL,EQi1) GO TO 190

ircps Eo;aifs «AND, WTF,EQ,0,) CALL ERRQR1
F(AX Ay GO Y0 ¢70

DO 165 J31,NSL

AfJ) 8 Y(J}

Go 10 173

DO 172 Usq,NS_

A(J) = PreRCJ)aR(J)

PYMIN = pPT(L)

DO 174 Ja2 NSL

PYMIN & AMINL(PTMIN,PT(J))
IP(ACJ)sLTACJ®"L)) ERR=.TRUE
IF(ERR) g0 TO 1a2

Qv = 0
1F(PS,E0.8i"S) 60 To 177
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YYOL & 1.E6
GO 0O 179
177 PS(q) o ,95ePTMIN
YTOL 8 NTF'i Ee5S
178 CaLL SETM(1, RS, PS(2),NSL=1)
179 Do 180 Js{sNSL
TS = TTCJiatPS()/PT(U) 1uerGT(LT)
IF(YS,GE,TT(J)) GO TO 185
V(J) = soRr£c2c9<L7)~<TT(J)-vsi)aPS(J)/tCRG(LT)»TS)
180 CONTINUE -
Ps1fi)s 0
CALL LSPFIT(A,V,NSL, A,PSI,NSUs =1)

DELP = PTMIN=PS{1)

XJP g .§¢DELP

DyDx = e.588S](NSL)/DELP

YO = wrr

CALL QIREM(PS PSI(NSL),XJP,QV)
IF(QV,GE,2, 7aAND, OV(5) EQ,0,) 60 Yo 183
IF(av. EC, 21 } Go 1O 184

IF(OV,NE,0,) GO T0 178

aMACHc AND YSC FOR FAR FIELD CALCULATION (RARE QOPTION)
MACHC = V(NSL)/SORT(GAMMA®CRG(LTY®TS)
TSC a rs

GO 10 259

ERROR COMMENTS
182 WRITE (6,1182) CHTY
Go Yo 187
183 PSIMAxe PSI(NSLyach
WRITE (6,1183) CHT,WTFLOWILKH),PSIMAX
GO T0 18%6
184 WRITE (6,1184) WTF,CRT
GO TO 18
185 WRITE (6,1185) CHT
186 CALL TABPRY(2HOV,QV,8,8!
CALL TABPRT (6HCQIREMsYTOLs404)
CALL TABPRY(3IHPSIsPSI+NSLs10)
187 ERR s ,TRUE.
CALL TABPRT(2HPS,PS,NSL,10)
CALL TABPRT(2HPT,PT,NSL,10)
CALL TABPRT(ZHTT TTsNSL:10)
CALL TABPRY(AHAREA,A,NSL,10)
GO TO 250

GI'VEN MACH NUMBER, AREA AND STAY{C FLOW PROPERTIES
190 IF(WYF,NE,O0, .AND, (L H,EQ,0 ,OR, MACHO(LH),EQ.BITS)) GO TO 260
MACHC =z MACHWA
IF(LH.EQ.0) 60 YO 195
IF(MACHO(LH)TNE,BITS) MACHCEMACHO(LHK)
IF(PSO(LKY,NE, BlTS) PSCEPSO(LH)
IF(TSO(LH)Y. "NE. ers) TSC=TSO(LH)
195 !F(oGAntLr).Eo 0+) FGL134,/(TSCRCRG(LT))
TYQTS . 1,40359FG12MACHCSMACHE o B
196 IF(LW,EQ,0 SOR, (TTO(LH),EQ,BI?S ,AND, PTO(LH),EQ,BITS)) GOTO %97
°TOYAL CONDETIONS ARE SPEC!F!ED RATHER THAN STATIC
TSC = TY/TTQYS

RSC = pY/TITQYS#8FGP(LT)
GO T0 198
197 TY e TScaTTQTS
Py = PSCaTTQATSaaFGPILT)
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198 IF(WTF,NE.Q.) GO TO 240

IF ( LH'NE. 8 «AND, AO(LH),NE/BITS ) AREAZAD(LH)®RHL

IF ¢ LHINE. @ ,aND, AO(LH),NE, BITS ,AND’ AXIA ) AREA=AQ(LHYeP!
O aRHLa#2

AREAYR(LY)IAREA

WTF 3 PSC/ECRG(LTY)I®TSCYsAREA®MACHC

IF¢aGaM(LTY,NE,(.) WTFaWTFuSQRY(GAMMARCRG(LTY) & TSC)

GO T0 249 :

c GIVEM FLOW RATE ¢ TOTAL/STATIE CONDITIONS FROM SYC/SHEET~1
200 AREATR(LY)=07
IF(TSC/LT.TTE)

oAREATB(LT)zwaoQRG(LT)GTSC/(PSCQSQRT(CZCP(LY)Q(TYC-TSC)))
210 AREA = AREATBI(LT)

240 PSI(NSL)zWYF
IF(WTF,NE;0,) GO TO 250
ERR = ,TRUS,
WRITE (6,1200) CHT

c PUT DATA IN CONVTB=ARRAY
250 CH(LTy= CHY

NPT(LTY=NSL
LY.L =3 LYeiS }
CALL MOVE(1, PSy1,CH(LT1),NSL,1)
LPST(LT?=LTLaLT
LTl 3 LTLeNSL
CALL MOVE(1, TT,CH(LT1),NSL,1}
LYTELTIS Tl
LYl B LTL®NSL .
CALL MOVE(1+ PTsCH(LTL)INSL 1)
LPT¢LY)=LTywlT
LTy sLT1eNSL
CALL MOVE(1, RCULCH{LTL)Y) )NSLS 1)
LRCUCLT)=L TL~-LT )
LYNEXT(LT)a15+e4aNSL
LYE S LTSLTNEXT(LT) w1

c EXTERNAL CHANNEL PROPERTIES FOR FAR FIELD CALC
IF(CHT,NE,EXT) GO TO 990
ATINF = 1.E6 _
IF (GAMMA NE[6.) ATINF=SQRY(GAMMA@CRG(LT)aTT(NSL))
MINF & MACHC
UINF = MACHCoSQORT(GAMMARCRG(LT)&TSC)

990 LTA LY

_ RETURN
1185 FORMAT(/1x20Hos0 ERROR~ FOR CHN=A6,1X53HTHE STATIC PRESSURE EXCEE
®Ds THE INPUT TOTAL PRESSURE.sg8H(BCONV) )

1182 FORMAT(344 eés ERRORe THE R (OR Y) FOR CHNz yAG,
@35H MUST BE IN ASCENDING ORDER (¢(BCONV) )
1185 FORMAT(21H a#e ERROR- FOR CHN= 1A64131H THE INPUT FLOW RAYE OF

aWTFLOWz,Fo 3u37H 1S GREATER THAN THE CHOKED VALUE OF 8,3,
#84 (BCONV)Y ) : :

1184 FORMAT(53H a8e ERROR~- FAILURE OF PSsITERATION GIVEN WTFLOW/CGS,
“F9.,4, 9H FOR CHNs 2A6,8H (BCONV) )

1200 FORMAT(/1X32HERROR= THE FLOW RATE FOR CHANNEL2X,A6,1X15HIS NOT DEF
*INED )

END 128



#DECK BLDYBS

SUBROUTINE BLDTBS

EBLDTBS BU!ED ORTHOGONAL/CHANNEL TAB Eé . @BLDYRSe
o ]

c

c
c
C
c
C
c
C
c
c
C
c
c

aoaoa

aoaaoaooaoaaaaaQ

aaaoaaoaaaa

SYREAMUINE TABLE, STAYION TABL
FIELD TARLES AND FLOW ADJUSTMENT TABLE.

INPUT &

0

COM
CH

1
2
4

BOQUNDARY TABLE: /BDYTAB/
CHANNEL INPUT DATE, /CHDATA/
ORDERED EDGE POINTS, /LEYEPY/

UTPyTe

L1ST OF CHANNELS FOR EACH ORTHOGONAL.: /ORTCHN/

TABLE OF CONVECTED PROPERTIES; /CONVYB/

STREAMLINE TABLEs /SLTAB/ :

STATION TABLE. /STATAB/

FIELD VALUESy /¢2/, /CR/, /€S2/, /CM/ )

TABLE OF STAS AT WHICH FLOW ADJUSTMENT MUST BE ACCOMPLISHED, /CADJ
TRAILING EDGE WAKE DISPLACEMENY THICKNESS TABLE, IF NOT CARD INPUT

ALL .
ANNEL INPUT DATA TABLE
INDEXs LHsSLHO,LHE
DIMENS]ON CHNAM(L) s LHNEXT(L) s WTFLOW(L) s TTO(1)ePTO(1)
TS0¢1),PSO(4),MACHO(1),A0(1),VARY (1),
RG(1),GAMUL)Y, NRC1),NC(1),TAB(S),
BR(75)
LOGICAL VARY
INTEGER CHNAM
DIMENSION ~  VO(1)
REAL MACHO
EQUIVALENCE (VO,MACHO)

BOUNDARY TABLE

1
2

T

INDEXwe LB=zLBOO,LBDE
LBNEXT2 INCREMENT TO NEXT BOUNDARY
LBZ1 a [NCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIO
CHNAME= CHANNEL WITH wHICH THE BOUNDARY DAYA IS ASSOClAYTED
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,L8B=NAME AND INDEX LiMITS OF SPECIF[C BOUNDARY
DATA WHEN BOUNBARIES ARE COALLATED
DIMENS]ON BDT(1),LBNEXTt1),LBZ1(1)y,
' CHNAME(L)»UPLE) sLEDEX (1)«
IRT(1),RBT(1),ANGBT(42)
LOGICAL up
INTEGER BDYuwCHNAME,BDNAME
DIMENSION BDONAME(L) 4LBACLY,BB(1)
EQUIVALENCE (RDNAMEZBTY» (UBAIRBT), (LBB:ANGBY)
ABLE OF CONVECTED PROPERTIES .
INDEXe LTaLTO,LTE
CH CHANRELNAME
LYNEXT= INDEX INCREMENT T0 THE NEXT CHANNEL
LPS] RELATIVE LOCATION OF PS{ LIsY .
NPT NO. OF PS!s TT¢ PT AND RCU VALUES R
LTY RELAYIVE LOCATION OF VY LISY
LPT RELATIVE LOCATION OF PY LIST
LRCU =& RELATIVE LOCATION OF RCy LIST .
DIMENSION EHti)nLTNEXT(!)oNPT(i)cLPSI(iJ:LTT(i)aLPY(li.
RCU(L),
CRG(1),CPBUC1Y,E2CPL1),0GAMIL),FGT(L1),FGP(1Y,
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3 FGQ(l) AREATB(485)

DIMENSION XCH(1)

EQUIVALENCE (CH, XCH)
TABLE OF WAKB DISPLACEMENY THWICKNESS

INDEXw LWaLWO,LWE )

DIMENSION X2W (1) e LWNEXT(1),S1W(47) .

DI“ENS(ON DST()

EQUIVALENCE (DST,StW) _
SUBTABLE ARRANGEMENT ISe

X2Wy LWNEXT(#2*2N), SLW(1),S1iW(2),,,SIW(N), DST(1), DST(B)...DSY(N)
X2W = STREAMLINE COORDINAYTE

SiW & DISTANCE ALONG STREAMLINE FROM 7.E,

DSY 3 WAKE DISRLACEMENT THICKNESS AS A Funcron OF SiW
FLOW ADJUSTMERT PABLE

INDEXs LFalLFO,LFE

NFCOLSs 8

X1F & ORYHYOGONAL GOORDINATE

X2F @ STREAMLINE COORDINATE OF SL EMINATING FROM T E,
X1BF s X1,C00RDINATE OF CHOKE STATION oF FLOW BELOW T1,E,
X1AF = X4=COORDINATE OF CHOKE STATION of FLOW ABOVE r.s.
Stf % S4-CAORDINATE OF T,E, (UPPER SURFACE), THIS ITEM

1S USED WHEN INTERPOLA?iNG FOR WAKE DELYASTAR,

LFB,LFASINDICES OF STATIONS BELOW AND ABOVE Y,E.
NCHB:NCHA:NUHBER OF CHANNELS BELOW AND 4BOVE T.E,
LRF © INDEX OF DUMMY ORTCWN LIST FOR THE T.E,
LRXF ® INDEX OF LAST CHANNEL BELOW THE T.E.
JORDERS 0 IF TOTAL FLOW AT X1F tS GIVEN

= 2 IF FLOW ABOVE T, e. 1s GIVEN

5 1 IF FLOW BELOW T,E, 1S GIVEN
JORDER® «1 IF FLOW AT XLF 1§ CHOKED AND SINGLE CHANNEL

DIMENSION X1P (1) X2F (1) o XIBF (L) o X{AF (L)

1 SiF(1), NcHths.NcHAci) JORDER(1),VNR(12)
EQUIVALENCE (LFB,X1BF) (LFA X1AF), tLar NCHB), (LRXF ,NCHA}
DIMENSION Lraei).LrA¢1>.Lnr<1i.Ler¢1>

STATION TABLE

INDEX= L3 0,LESTA

SCHOKE= STATION CHOKE INDICATOR (ADJHFaBRHS-NRIOUT)

MCL, = SHARP CORNER INDICATOR (BLDYBS)

MCL = FIELD INDEX OF CONTROL STREAMULINE (PTMOVE,FLOBAL)

COMMON /CHDATA/ X1(1)+LNEXT(L)YsMLBLL)sMUB(L)oPRIM(L),

TYPELB(1),NAMELB(1),ILB(1),FLB(1),S1LB(4),
TYPEUBCL) ,NaAMEUB 1), TuBtY) ,FuB(),51UB ),
VMB(L), DNDV(1)¢XZCL(1)08LSNI¢1)oMCLCi)n
ANGTE(1)sPTYELL1)sPSTE(L)+FGRTE(L1) 1RGTE(L) s
ANGEXP(41),BSQEXP(475)
DIMENSTON CRVLE(i’,ANGLECi)
EQUIVALENCE  (SCHOKE,DHDY) ¢ (CRVLE . ANGTE), (ANGLE PTTE)
INTEGER PRIMITYPELBYTYPEUBISCHOKE (1)
EQUIVALENCE (CHNAM,BDT,CH, X2W,X1F,X1)
EQUIVALENCE ‘LHNEXT LBNEXT.LTN XT)LWNEXT,X2F ,LNEXT)
EQUIVALENCE ¢urrLou.Lezi.va siw,x%8r,M B) _
EQUIVALENCE  (TTO, CHNAMEoLPSl.X1AF0NUB)» (PTOsUP,LTT,S1F ,PRIM)
EQUIVALENCE  (T7SO,LEDEX,LPT,NCHB, TYPELB)
EQUIVALENCE  (PSO,ZBT,LRCU,NCWA,NAMELB)

EQUIVALENCE ancuo RBT CRG.JORDER ILB), (AO,ANGBT,CPGJ,VNR;FLB)
EQUIVALENCE (VARY.CZCPoSiLB)- (RG.QGAH TYPEUB)
EQUIVALENCE  (GAM,FGT,NAMEUB)Y, (NR,FGR,1uB), (NC,FGR,FUB)
EQUIVALENCE (YAB(%’ s AREATB,81UB), (BB, ANGTE)

EQUIVALENCE (TAB( .xch>.(an(5i.sLsuxa.trAacéi.MCL)

Do Qo Dobs o
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COMMON /ZALLCOM/ MACHA,PSA,TSA_PYA, TYA. AXJA,RGA,GAMA,

1 MACHC,PSC)TSCoPTC,TTC, AXIC.RGC,GAMC,
2 _ DAXIT,SCALEA, YYE,CHOTST

REAL MACHA,MACHC

LOGICAL AXTA,AXIC

COMMON /CATAN3/ DANG

COMMON /CBR / B(300)

COMMON /CREAM2/ DR,DZ,YPA,YPB,F' G, DX,YQDX,ZM,RM,ANGM,CURVM,S1My
1 RZONLY, ANGCHD,SINTVL, YPASG,YPAB,YPBSQ

LOGICAL RZONLY
COMMON /#CBITS 7/ B1TSiBLANK
INTEGER BLANK
COMMON /CIDEX /7 M,J,MU,MD,1STAG
COMMON /CM / JMS(3 0d
COMMON /Cp! / PLiTWOP!,P102+P{Q44TODEG, TORAD
COMMON /cR / R(300)
COMMON /CRHS / WS (300)
COMMON /cs?2 / S2(300)

COMMON /CTABPR/ 11TAB

COMMON /cyM / VM(300)

COMMON /C2 /7 L¢300)

COMMON /ERASE / XX(4),YY,ANGG¢NL,NT,CNLCNUBNL,BNU,NZERO
COMMON /IXORIG/ LHOWsLHE, LBDO.LBDE. LTO, LYE- LWO LNE. LFO.LFE,

a Lo LESTA LSO,USE,LDUM(s),
hd MOaNﬂc NJ,NFCOLS, MAXN,), MAXOL ,MAXNM MAXLE,
bt LEOsLEEs LROJLRE,LRD

TABLE OF LEADING EDGE AND TRAILING EDGE POINTS

INDEXe LE=|EO,LEE,10

NLE)NTEaNO. BF L. e. AND T.E: COfNCIDENT PTS., RESPECTIVELY
CHL+CHUsNAMBE oF CHANNEL ABOVE AND BELOW PT, RESPECTIVELY
BDL+BDU=BOUNDBARY NAMES ASSOCIATED WITH THE POINTS

NUSED = COUNY OF TYIMES THAY POINT USED IN CONSTRUCTION OF /ORTCHN/
COMMON /LETEART/ XE(L1),YE(2),ANGE(1),NLE(L),NTE(L),
1 CHL(1) ,CHUC¢)4BDBL (1) ,BDUCL)sNUSED(491)

INTEGER CHL,CHU,BDL,BDU

TABLE OF CHANNELS EMBRACED BY EACH ORTHOGONAL

INDEX= LR=LRO,LRE,LRD

LRD s NUMBER OF CHANNELS PLUS ONE. LR INDEX INCREMENT
LEDGE = INDEY OF. THE ORYHOGONAL POINT ‘IN THE LETEPT=~TABLE
LRPREVE POINYER OF LINE OF UPSYREAM CHANNELS IN ORYCHNeTABLE
CHNA = CHANNEL NAMES

COMMON /ORTCHN/ LEDGE(L)+LRPREV(1TICHNA(479)

DIMENSION ~ JCHNACL)
EQUIVALENCE (JCHNA,CHNA)
INTEGER CHNA

COMMON /SPACBR/ MAXLH,MAXLT /MAXLF,MAXLW
COMMON /SLYAB / W(128),X2(128,3LCHN(128)

. INTEGER SLCHN

COMMON /TROUBL/ ERR,ERRMAJ, INERR,PRERR
LOGICAL ERR,ERRMAJ, INERR,PRERR
INTEGER CHNX, CHX,FIXCHN,HLE,HTE,SOL!D
LOGICAL upY

DATA SOL1D/SHSOLIN/, HLE/2HLE/, HIE/2HTB/

USE INPUT SPACERS TO SET TABLE OR!GINS
LYE s LBDE
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LY0 ® LTEsY
LWE 2 LTYESMAXLY
Lwo ¢ LWEed
LFE a2 LWESMAXLW
LFO & |LFEe}
LESTA & LFE®MAXLF
L0 = LESTAsL

c ASSUMED INTTIAL FIELD VELOCITY
IFCMACHA,NE,BITS) TTA3TSAR({, 4! 5~(GAMA.1.>«NACHAa-z)
VMINIT= 4.seRT¢RaA.77A)

Cee BUILD ORTHOGONAL-CHANNEL TABLE

Ca BUILD ORDERED L1ST OF CHANNELS FROM | ,E, CONNECTIONS

c SEARCH FQR THE FIRST LEADING EDGE PTY (NLE'2 IN LETEPT.TABLEY
LR3 s LRO
LRE 8 LR3=1
Lx s 9

Do 505 LEaiEO0,LEE,L10
505 IF(NLE(LE),EQ.2) GD TO 510

c NO L,E, P?S
Go 10 535
c LE=FIRST gpGHE PT, FIND CONNECTING CHANNELS
51G CHNACLR3I)SCMU(LE)
CHNA(LRS&i)SCHL(LE)

LRE s LR3#»1

c SEARCH FQR CGHANNELS BELOW CHNA(LR3)
515 DO 517 LE3SLEBO,LEE,10
LEX & LE3*LX ,
517 1F(NLE(LEX) RE.0 AND, CHLCLES).EQ,CHNA{LR3IY) GO TO 520
WRITE (6,1568) CHNA(LR3)
CALL ERRORY

c CHECK FOR gOTTOM cyaANNgl"
520 IF(CHU(LE3),.BQ.BLANK) GO YO 525

c MOVE CHU({E3) BELOW CHNA(LRY)
CALL MOVE(2, CHNA(LR3),CHNA(LRI#1¥,LR3s RE=Y,t,
1 CHU(LE3).CHNA(LR3).141)
LRE 2 L RE+¢
GO 10 55

c SEARCH FOR CHANNELS ABOVE CHNA(LRE)
52% DO 530 LE4®LEO.,LEE,10
LEX v LE4eLYX,
530 IF(NLE(LExX)«NE:+0 +AND, CHUCLUE4) JEQsCHNA(LRE)) GO TO 532
WRITE (6,1560) cHMA(LRE)
CALL ERRORY

c CHECK FOR TOP CWANNEL |
532 IF(CHL(LE4),BQ,B8LANK) GO TO 535

c MOVE. CHL.(_ E4)} ABOVE CHNA(LRE)
LRE s LRE®!
CHNA(LRE>.CHL(LE4)

GO t0 525

c REPEAT YHE aBQVE FoR THE TRAILING EDGE
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535

540

545
547

550

552
554

555
556

558

560
561

562
564

578

IF{LX.Eﬁ;l) GO Y0 545

LR  LR3

LR2 # LRE

Ler = Lg3

LE2 ® LE4

LR3J ® LR2*¢

Ly s 1

LX =1 TO PICK UP NT

SEARCH FQR THE LAST T,E,
LE S LEE=Y

E(LE3) RATHER YHAN NLE(LE3)
PY

IF(NTE(LE),E8.,2) GO TO 510

LE s LE~10
IF(LE,GE,LEDY GO TO 540

NO _,E, OR YT.E, PTS

TF(LRE=LRL) 347,555,555
LE £ LEQ .
TF(CHL(LE) NB.BLANK) GO
IF(CHU(LEy,NB,BLANK) GO
CALL ERROR1
CHNA(LRL)=CHL(LE)

GO YO0 554 '
CHNA(LR1)YzCHU(LE?

LR2 £ (R

LR3I z | R2+1
CHNA(LR3)=CHRA(LR1)

LRE t LR3

CHECK FOR EXTRA CHANNELS
LE = LEO
IF(CHL(LE)Y BB, BLANK)Y GO
CHX = CHLUILE)
LX z 0
GO Y0 560
IF(CHU(LE).EQ.BLANK) GO
CHX = CHUCLE)
Lx =4

DO 561 LR=LR1,LRE

T0 5548
TO0 552

IN LETEP~TABLE
70 558

10 564

IF(CHNALLR) ,EQ,CHX) GO TD 562

ERR = ,YRUE,

WRITE (621560) CHX
IF(LX) 564,5%8,564

LE 3 LE+10
IF(LE,LY.LEE) GO TO 556

LRL H

LRT z INDEX OF CHANNEL
LRy = LR1

LRY = LR3

GO 70 588

IF(LRE,LT.LRY) 60 Y0 578
00 575 LRX=LRT.{RE
IF(CHNACLRX)+EQ.CHNA(LRL

LRL=CHANNEL ROT INCLUDED

LINE UP THE LTE, AND Y,E, CONNECYED CHANNELS IN THE SAME COLUMN
INDEX OF CHANNEL IN FIRST LINE (L,E. CONNECTED CHANNELS)

IN SECOND LINE (T,E. CONNECTED CHANNELS)

“

YY) 6O Yo 580
IN SECOND LINE, PUY IN BLANK SPACE,

CALL MOVE(Y, CHNA{LRT),CHNA(LRT#1),LRT= REgi,1)

LRE = LRE+*1
CHNA(LRT)aBLANK
GO 10 586
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c LRX MATCHES LRL, PUT IN LRX=LRY BLANKS BEFORE LRL
580 LDR £ RX'ERT .
IF(LDR) 582,386,582
582 LRTO = LRLLDR .
CalL MOVE(1, CHNA(LRL),CHNA(LRYO),LRLeLRE=1,1)
LRE E LRE¢LDR
LRT e LRY*LDR
LR2 = LR2¢+LDR
584 CHNA(LRL)=BLANK
LRL 8 LRL#t
%RT s LRT*1 . 55
FC(LRLeLT.LRTO) GO TO 4
c tF NO c;ANNsLS'ON FIRST LINE, SETY FIRSTY VALUE TO THAT OF SgcOND
TF(LR2=LDRLT.LRL) CHNA(LR1)=CHNA(LR2¢1)

566 LRL = LRL#*1
LRT 3 LRT*3

588 IF(LRL.LE.LR2) GO TO 570
IF(LRT,GT LRE) GO TO 600
LDR = LRE«LRTe1
GO Y0 582

c DEFINE ORT-yNaTABLE INCREMENY, LRD
600 LRD & LR2-LR0O+3
CALL MOVE(1, CHNA(LR2+1),CHNACLR2+¢3),LR2=LRE,1)
LRE = LREe«4
LEDGE (LRO)zBLANK
LRPREV(LRO)3BLANK
LRPRV = LRO
LR & LROsLRD
LEDGE(LR)=zgLANK
LRPREV(LR)=8{ ANK
LR = LR*LRD
IF(ERR) . CALL ERROR1

Ce BUILD STREAMLINE TABLE

NJ =0

LRy 2 LRO

LRT £ LRO*LRD

X2SAvViz 0.

X2SAV2az o;

DAREA = 0, .
c SEARCH FOR FIRSY COMMON CHANNEL

LRX2 s LRL#LRD

NBLNhig 0

NBLNK2® 0 _

605 IF(CHNACLRXL),EQ,CHNA(LRX2)) GO TO 610
IF(CHNA(LRX1) «NE+BLANK) NBLNK1sNBLNKie¢1
IF(CHNA(LRX2§ . Ng.BLANK) NBLNK2aNBLNK2+1
LRXY 3 LRX1¥1 .

RX2 s {RX231
F(LRXY{,LE.LR2) GO Y0 605

610 DX2 = 8,8AMAXO(NBLNKL ) NBLNK2)
1r{px2,Eq,0,! Go TO 620
IF(NBLNK1 ,NE70) DELLsDX2/FLOAY(NBLNKL)
1F (NBLNK2'NE~”gy DEL2sDx2/FLOAY(NBLNK2)
612 IF(CHNALLRL)TEQ,BLANK) GO TO 618
CHX = CHNASLRL)
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X2(NJ+11=x2SAvL
X2SAV1is X2SAV1¢DEL1
X2(NJe2)=x25aVL
GO 10 625
615> CHX = CHNALLRY)
X2 (NJ+1)=X28AV2
X25AV2s x2SAV2+DEL2
X2({NJ+2)ax28AV2
Go Y0 625
620 CHX 3 CHNA{LRL)
X2(NJ+1)ax2(NJ)
IF(NJ,EG, 8) X2(NJs1)=0,
X2(NJ+2Yzyx2C(NJ*L)+8,
X2SAVizX2¢(NJ$2)
X2SAV28X2(NJ$2)
625 SLCHN(NJ+1)3CHX
SLCHN(NJ+2)=CHX
WINJ*1)30.
DO 630 LEL1=LEO,LEE,10
630 IF(NLECLEL) ,NE, O ,AND, CHLCLELT,EQ,CHX) GO TO 632
632 no 635 | E2:LEQ,LEE,L0
635 1F(NLE(LE@)+NE.0 +AND. CHUCLE2)1EQ:CHX) GO TO 637
- 637 AREA "= YE(LE2)eYE(LE1)
IFCAXT1AY AREASAREA#Pla(YE(LE2)+YE(LEY))
c FOR INLET CONF., SAVE HIGHLIGWT AREA SO EXTERNAL AREA
c MAY BE CORRECTED BY DIFF BEY HIGHLIGHT AND CAPTURE AREAS,
AREASV= AREA
IF(CHNA(LRL) NE,BLANK) AREAZAREA«DAREA
CALL BCONV{(CHX,LT,AREA)
1FCCHNA(LRL) ,NE,BLANK) DAREAsDAREA+AREASV~AREA
LT = LY+LPST(LY)eNPT(LT)wui
WENJ#2)2XCHILT)
Ny e NJe2
LRL s LRL#1
LrT = LRY+1
IF(LRL,GY{LR2) GO TO 639
TF(LRL=LRX1) 61246204602

Ces BEGIN LOOP FOR BU!LDING.CHANNEE LIST, STATION TABLE AND FIELD DATA

c EACH ORTHOGONAL,
639 LRPRV = LRO
LRPRSVz g
M = MO
L 3 Lo
LF = LFO
TTESQ = TTEWYTE

Ce  CONSIDER MARKED CHANNELS ON LINE LR2=LRPRYV IN /ORTCHN/
c FIND INDEX OF FIRST AND LAST ACTIVE (NON-BLANK) CHANNEL
64U | RPY = LRPRV
LRP2 = LRPRV+LRD=3
642 IF(CHNA(LRP1),NE.BLANK) GO YO 644
LRP1 = LRP1e1
IF(LRPL,LE.LRP2) GO TO 642
CALL ERRORY }
644 Ir (CHNA(LRP2).NE.BLANK) GO YO 646
LRP2 = LRP2+1 '
GO TO 644

c FIND INDEXSLE OF NEXT LEeTE PT N LRPRY.CHANNELS
646 LE ® LEO
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648
650

652

653

654

660

665

670

672

675

c

679

68l
682

684

1F(NUSED(LEYNLECLE)NTE(LE)) 650,654,654
LEONCE= NUSED(LE)
IF(NTECLE),NE.O) LEONCE=0
LRP = LRPY
IF(CHNA(LRP$‘EO BLANK) GO Yo 653
IF (CHNACLRPEQ, CHU(LE) +AND¢« LEONCE.LE.Q) GO Y0 660
IF (CHNALLRPITEQ CHL(LE)) GO TO 665
LRP B LRPel
IF(LRP,LE.LRR2) GO TD 652
LE = LEe+ll
1F(LE,LE,LEE) GO YO ¢48
NO MORE POINTS
CALL ERRORY

LE 1S UPPER BOUNDARY POINY (LOWER ORTHAGONAL)
LRP2 ® LRP

upy s ,TRUE,

Go 10 679

LE IS LOWER BOUNDARY POINY (UPPER ORTHOGONAL)
LRPL & LRP
Upt = |FALSE,

MARK CHANNEL NAMES OF THE NEW ORTHOGONAL ON LINE LR
CALL SETM(1,BLANK, LEDGE(LR)s,LRD).

LR1 = LR ¢ LRP1=LRPRYV

LR2 t LR & LRP2<LRPRY

CALL MOVE(1, CHNA(LRPI).CHNA(th),LRZHLﬂitl 1)

LRE = LR*LADmt

UPDATE USED LETEPT COUNT AND SET POINTERS FOR LINE~LR
NUSED(LE)aNUSED(LE) *!

LRPREV(LR)=LAPRY

LEDGE(LR) =LE

ETE & NUE(LE)«NTE(L
}(NLETE.NUs D(LE éQ 0) LEDGE(LRYmeLEDGE{LR)

COUNT NUMBER BF CHANNELS, SET FIELD TABLE LIMITS
NCHNA = 0
DO 675 LRx=LR14LR2
LF (CHNALLRX)UNE(BLANK) NCHNAZNCHNA®S
1 s
MLBCLY = My
M2 3 MEeNGHNASNCHNA«Y
MUB(L)Z M2

NM £ M2
LESTA = Le20

IF UPSTREAM OR DOWNSTREAM BOUNDARY, SEAREW FOR OYHER EDGE
IF(NLE(LE),E®,1) GO TO 679

IF(NYE(LEa-Ee 1) 63 10 684

GO0 70 72p

LX ® 0

Go 70 682

Lx . s.1

IF(«NOT*UpT) GO YD 690

FIND LOWER EDGE PT
Do 686 LELSLED.LEE,10
LEX & LEL1eLX
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686 IF(NLE(LEX),BQ.1 .AND, CHL(LEYL),EQ,CHNA(LR1)) GO YO 688
CaLL ERRgQRy

688 LE2 e LE
NUSED(LEl)SNUSED(LEi!*l

Go Y0 700
c FIND UPPER EDGE PY
690 DO 692 LE23LEO,LEE,10
LEX = LE2&LX.

692 1F(NLE(LEX) 1EQ14 +AND: CHUCLEZ).EG CHNA(LR2)) GO TO 694
CALL ERRgRy

694 LEL = LE
NUSED(LE2)=NUSED(LE2)+1

Co PLACE UPSTREAM OR DOWNSTREAM BOUNDARY DAYA INTO STATJON TABLE
700 NAMELB(L)=BDL(LEL)
NAMEUB(L)=gDU(LE2)
IF(NTE(LE).EQ.,1) GO TO 710
c UPSTREAM BOUNDARY
ILa(Lrs 1,
FLB‘L)‘ OI
S1LB(L)=Q"
L8 = LBF (NAMEUS(L)) ‘
lus(lya (| BNEXT(LB)=9-LBZ3(LB})/3
FuBtL)a 1. }
CALL BARC(LBFLBNEXT(LB)e12)
S1UB(L)SSINTVL
GO YO 745
c DOWNSTREAM BOUNDARY
710 Le s LBF(NAMELB(L))
ILB(L)s (LBNEXT(LB)=9=LBZ1(LB})/3
FLB(L)Ys 1,
CALL BARC(LB¥LBNEXT(|B)=12)
S1LB(L)=SINTVL
lug(hkr= 1
Fus(l)z 0,
S1yB(L)=0,
715 Z(M1) a3 XE(LE1)
ReMe) = YE(LEYL)
Z(M2) ® XE(LE2)
R(M2) = YE(LE2)
GO v0 800

FIND LE OR YE ORYHOGONAL LOWER BOUNDARY INTERSECTION
PLACE DATA IN STATION TABLE :
USE LETEPT=TABLE TO DETERMINE NAME OF UPPER BOUNDARY
720 IF(NLETE,EQ.,2 .OR., NLETE.EQ.0j go To 722
CALL ERROR1
722 IF(,NOT,UPY) GO YO 740
Do 725 LE13LEO,LEBE,10
IF(CHL(LEL),BQ.CHNA(LRL)) GO TO 726
725 CONTINUE
726 NaAMeElg(L)y=BDW(LEL)
NaMEUB(L)=BDU(LE)
CALL OBI(XEC(LE),¥E(LE),ANGE(LE),BDL(LEL),CHL(LEL),
1 1LBlL)-FLB¢L)o51LBtL)a z<H1).R¢M1>)
c SEEK POINTER TO BOUNDARY TABLE
LB = Lgr{naMEUB(L))
IRET =1
IP(NTE(LE)-NE+2) GO 70 728
c TRAILING EDGE

aoa
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Tv CEEY
LB t LgeLAZitLB)
Go YO 733
C LEADING EpDGE OR CORNER
728 LBl 3 LpelLBZ1(LB)
LB2 = LBeLBNEXT(LB)=9 "
ly s 1
IF(ZBTC(LB)Y ,EQ,XE(LE) ,AND, RBY(LBY,EQ,YE(LE)) GO TO 732
CALL ERROR1
c TEMPORARILY STORE SHARP CORNER INDICATION IN McCLEL) (1,E, ANGLE
C JUMP OF MORE THAN 0,5 DEG.)
732 MCL(L)= 2
IF(NLETE.EQ,Q ,AND, ABS(ANGBTZLB)«ANGBT(LB+3)),GT,,0087) NCL(Liti
IF(IRET) 733¢753,733
783 1uB(L)E Jv
Fugtbys o°
S1uB(L)=p;
Z(M2) = Z2gT(LB)
R(M2) s RBT(LB)
GO 10 800

c FIND LE OR TE ORTHOGONAL UPPER BOUNDARY !NTERSECT!ON
c PLACE DATA IN STATION TABLE
740 Do 745 (E2= LED,LEE,10
IF(CHUCLE2) EQ.CHNA(LR2)) GO YO 747
74% CONTINUE
747 NAMELB(L)=BDL(LE)
NAMEUB (4 )aBDU(LE2)
CallL 0gl¢yxe(LE),YEC(LE),ANGE(LE), BDUQLEZ).CHU(LEZ).

1 TUBCL) ,FUBCL) ,S1UB(LY s Z(M2),R(M2))
c SEEK POINTER TO BOUNDARY TABLE
LB 2 LBF(NAMELB(L))
IRET = 0 .
: IF(NTE(LE);NE;Z) G0 TO 728
c YRAILING EDGE

LB?2 = LB*LBNEXT(_.B)=9
IL8(L)ys <L82-<L94L821<LB)))/3
Fletbys 1
CALL BARC(LB2-3)
S1LB(L)SSINTVL
LB 8 LB2
GO Y0 9757
c LEADING £DGE OR CORNER
753 ILBtLYE 1y
FLB(Lzz 0.
LB(L)Y)s=
} B ; QBY(MB,
R<M1> = RBY(UB)

757

° ADD NEW FIELD POINTS ALONG EXISTING STREAMLINES
GIVEN=
SYA=TAB INDEX L AND LIMITS ON F{ELD INDEX MLB,MUB
COORDINATES OF FIRST AND LAST NEW PYS IN FIELD TABLE
MARKED CHANNELS IN ORTCHN TaBLE BETWEEN LR1,LR2
- STREAMLINE TABLE'
800 Msav = Mg
MSAy. a3 ¢ tuthAres UPSTREAM BO(UNDARY
Ir(NLg(LEy g0 1) MSAV=0
J1 s 1

(] aaoaoaqgao
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CALL JOFCHN(CHNACLRL) ) J1,dX)
CALL JOFCHN(CHNA(LR2):JX1J2)

c J1,42 ARg sL INpgex LIMIT¥S

c BEGIN LOOP THROUGH CHANNELS, 2 SLS PER CHANNEL
LRN = LR}
MM = M1
JSL .= Uy

805 IF(CHNACLRN)TEQ, BLANK) GO To 835
CaLL JOFcHN(cHNA(LRN) JSL 4 INXT)

C FIND UPSTREAM FIELD PT, PUT IN DOWNSTREAM POINTER
810 = JSL ‘
TF(MSAV) 812x828¢812
812 1V s 0
815 DO 820 M=MSAV.,NM
CALL GETIX
820 1F(J,EQ.JSL TAND, “D,EOQ, 0> G0 Yo 825
IF(IV NE.0) CALL ERROR1

MSAV = MO
ly s 1
GO YO 815
825 MSAV = M
MD MM
CALL SAvix
C SAVE DATA FOR CURRENT FIELD PY
828 M = MM
MU = MSAV
MD = 0
ISTAG = 9
CALL SAVIX
c ADD CHANNEL FLOWS FOR LATER INTERPOLATION OF S POSITION
o IF NOT AN UPSTREAM BOUNDARY, USE UPSTREAM AREAS IN PLACE OF FLOW,
c *USE CURV FOR STORAGE
WS (M)y= 0]
IF(M1EQiM1L) 60 TO 830
WSL(M)= WSL (M~ 1yeuW ()
IF(MSAV EQ.0) GO TH 830 _
AREA = SQRTC(R(MU)'R(MUMI),’(R(MU)'R(MUHl)i +
1 (Z(MU) =Z(MUML) ) tZ(MU)«Z(MYML1)))
IF(AXT1AY AREA=(R(MUI*R(MUML))8AREA
WSL(M)2 WSL({M=1)*AREA
830 MM E MM+t
MUML  F My
IF(JSL,EQ,JNXT)Y GO YO 835
JSL = JNXT
GO YO 840 .
c INCREMENT T0 NEXT CHANNEL

835 LRN 3 LRNe1
IF(LRN,LE.LR2) GO TO 805

o INTYERPOLATE FOBR COORDINATES
1F(,NOT.AX]A ,0R, R(M1),GE;0)) GO TO 836
WRITE (6+1835)
CALL ERROR%
836 DZ24 = Z(M2)=Z(M1)
DR21 =z R(M2j-R(M1)
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a0 0

837

838

840

DRSOZ21= DR2LP(R(M2)I+R(M1))

RM1SQ = R(MijnR¢M1)

S2¢(M1)= 0. B

S2(M2)3 SQRT(DZ21aD221+DR21«DR2%)
CHECK FOR POSITIVE OL LENGYH
ANGREF= AMGE(LE)
ANGOL = ATAN3I(DR21:DZ221,ANGREF}
IF(DANG,GE.0, ,AND, DANG,LY,RI) GO To 837
WRITE(Q, 1837 Z(ML),R(M1),2(M2),R(M2),LE,LR, ANGREF
CALL ERRO?l

VM(M1y2 VMINTY

VM(M2)2 VMINIT

MPp = Mi*i

MM 2 M2=y

[eqmM Ly, MP) GO TO 840

Dp 838 M-Mp MM

VM(M) = yMINTY '

F s (HSL(%)eNSLtﬁi))/(NSL(M2)-HSL(H1)l
Z(M) = Z(MLj+FaDZ21

RI{M) = R(M1!«FuDR21

S2(M) = FaS2(42)

1Ft NOT:Ax1A} GO TO 838

Rewy s SORT({RM1SA+raDRSQ21)
S2(M) = SORTC((RI{MIRIML)IIN(R(M)GR{ML) ) +(FuDZ21)a(FaDZ21))
CONTINUE

FINISH OUT STATION TABLE
CHECK FOR L .E7, T.E, OR SHARP CORNER
LE 3 INDEX OF PT IN LETEPTeTABLE
NLETE = 0 19 A SHARP CORNER

X1(L) = B8, aFLOAT((LE+1sLED)/10)
LNEXT (L )320

TYPELB(L)aSOLID

TYPEUB(L)aSOLID

X2CL<L)=9!YS

IF(NLETE,EQ,1) GO TO 848

IF(UPT) Go T8 842

UPT=F

: X2CL(L>'X2(J1)

B42

843

844
845

846
B47

s MLB(L)
GO 10 843
UPTsY
XzCLtL)=xthaa

s MUB(L)
CALL GEY!IX
IF(NLE(LE).NB.2) GO TO 845
ISTAG = 1
LNEXT(LYa22
IFCUPT) Go TO 844
TYPELB(L)sHLE
Go 10 84s
TYPEUB(L ) =HLE .
IF(NTE(LE).NE, 2: GO YO 847
I1STAG = 2
LNEXT(L)aDy
BSQREXP(L)3B1?S
IF(UPT) Ggo YO 846
TYPELB(L)aHTE
Go Yo 847
TYPEUB(L )sHTE
IF(NLETE,EQ,0) ISTAG®*MCL(L)
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CALL sAvIx
848 VMB(L)= VMINIT
DWDV(L)=0-
SLswl(Lyzg:
PRIM(L)=1
MUB(L)*YL
LSAVF
L
LEsTA

L .
L+LNEXT(L)
.L’1

Ca INDEX TO NEXT ORTHOGONAL

o LOOK FOR ORYHOGONALS YO BE PLALEP ABOVE L E, ,POINTS

C IF THIS 1S A DOWNSTREAM BOUNDARY OR LOWER T E. ORTHOG

850 IF(NTE(LE),E0,0) GO TO 920
!F(NTEtLE).En 1) GO YO 85%

c NTE(LE)=2

rr(Nuseoth’ EQ.2) GO TO 900
855 LRX = LR
860 LRX e LRPREV(LRYX)

c LRPREV= g aNK FOR UPSTREAM OR DUMMY ORTpHNcL]STS
IF(LRPREV(LRX),EQ,BLANK) GO TO 862
IF(LEDGE(LRX).LE-O) GO TO 840

RPRV ¢ LRPREV(LRX)
GO TO 864
862 LRPRV =z LRPRSV
LRPRSV= 0

C 1S TWE CHANNEL ON THE OTHER SIDE OF THE T,E, IN THE LRPRVel[SY
864 IF(NTE(LE)Y.NB.2) GO 1O 915
CHNX = CHU(CLE)
IF(UPT) CHNXZCHL(LE)
IF(LRPRV.EQ.8) GO TO 870D
LRX2 = LRPRV+LRD=3
DO 866 LRXSLRPRY,LRX2
- B66 IF(CHNA(LRX)ZEQ,CHNX) GO TQ 925
c DID NOT FIND CHNXs+ SAVE LRPRV
IF(LRPRSV,NET0) CALL ERROR1
LRPRSVs LRPRV

C FIND UPSTREAM BOUNDARY WHICH INCLUDES CHANNEL CHNX

870 LR z LReLRD
CaLL sETM(1,BLANK, LEDGE(LR),LRD)
LRE = LReLRD»q
LRPRV = LRO®LRD
LRPL = LRPRV
LRP2 3 LRPL¥LRD#»3

DO 872 LRP=LRP1,LRP2
B72 IF(CHNA(LRPYEQ.CHNX) GO YO 873
CALL ERROR1

873 LR{ = LR+LRP=LRP1
CHNA(LRL)=CHNX
LR2 s LRl
LRPYL = LRP
LRP2 = LRP
c SEARCH FOR CHANNELS BELOW CHNA(LR1)

875 Do 876 LE1=LEOD, LEE.10

876 IF(NLEéLEi) NE.O ,AND, CHL(LEL)!EQ,CHNA(LR11)GO TO0 878
Go r0

o CHECK FOR BOTYOM CHANNEL
878 IF(CHU(LE4),EQ.BLANK) GO TO 884
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QO

880

8482

884
888

892

894

896

898

899

900
904
908

910

911

USE CHU(LELY AS PARY OF THE UPSTREAM BOUNDARY
LRPY = LRPle}
LR1 E LRiw=1
IF(CHUCLEL)Y ,EQ,CHNACLRP1)) 6O YO 882
IF(LRL,GY, LR} Go TO 880 :
GO 10 B9s
CHNA(LRL)=CHU(LEL)
GO YC 875

SEARCH FOR CHANNEL ABOVE LR2
DO 888 LE2SLEOJLEE,10

IF(NLE(LE2) \NE,O ,AND, CHU(LE2).EQ,CHNA(LR2)) GO TO 892
Go vo 89¢

CHECK FOR TOP CHANNEL

IF(CHL(LE2),EQ.BLANK) GO TO 899

USE CHL(LE2} AS PART OF YHE UPSYREAM BoUNDARY
LRP2 = LRP2%1
LR2 = |R2et .
IF(CHL(LE2),EQ,CHNACLRP2)) GO To 898
IF(LR2,LT.LRE) GO TO 894
CALL ERRORy _
REFER ALSo T0O EFN 876, 882,888, FOR THE ERROR
CHNA(LR2)eCHL(LE2)
GO TO 884

LE & LE1
UPT = ,FaALSE.
GO TO &72

TRAILING EpGE PT WITH ORTHOGONALS ON BOTW SIDES, BUILD DUMMY
LRPRVSLIST TO RERRESENT COALESCING OF UPPER AND LOWER STREAMS,
LOOK BACK FOR ORTHOG ON OYHER SIDE OF T.E,
D0 904 LRPaLRQ,LRE,LRD
IF(LEDGE(LRP.J.EQ+LE) GO TO 908
LEDGE(LRP)zeLEDGE(LRP) :

LRXL ® LRP
LRX2 = LR
LR = LReLRD
LRX 2 LR

LRE s LReLRD"3

CablL SETM(4,BLANK,LEDGE(LR),LRD})

LEDGE(LR) =0

LRPREV(LR)sLAX2 |

IF (CHNACLRXL) +NE«BLANK) CHNACLRX)$CNNA(LRX1)
IF(CHNACLRX2),NE.BLANK) CHNA(LRX)3CHNA(LRX2)
LRXY = LRX141

LRX2 = LRX2¢1

LRX & LRxei

Ir(LRx,Lg'LRE) GO TO 910

LRE = LREe2

BUILD FLOW ABJUSTMENT TABLE, /CADJNFR/
LMy 8 LSAVE :
XIF(LFyaxi(LMly
X2F (LFYsx2CcL (LML)
S1F(LF)=ANGESLE)
LM2 2 Lo
IF(LM2,GE; | ESTA) GO TO 912
IF(X1(LM2)+.EQ+XL(LML)) GO To 912
LM2 s LM2eUNEXT(LM2)
Go YD 911
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912 IF(UPT) Go TH 913
LFB(LF)=M2
Lra¢bryalMy
LRXFCLF Y= Riw1eRD
Go T0 914

913 LFB(LF)mLMY
LFA(LF)=LM2
LRXF (LF)=LR2#LRD

914 LRFILFYaLR
VNR(LF)= O,

LF B LF+NFCOLS
LFE s LFat
GO T0 920

c DOWNSTREAM BOUNDARY, ARE ALL LTYE! ORTHOGONAL COMPLETED
915 IF(LRPRV,.NE. Q) GO TO 925
IF(LRPRSV.EQ:0) GO TO 930
LRPRYV 3 LRPRSY
GO YO 925

920 LRPRV = LR
925 LR =z LR« Rp
GO TO 640

Cees RELOCATE CONTROL STREAMLINE, X2CL, TO THEg FIRST PRIMARY OF REGION
930 L = Lo : _
935 LPL & L+LNBXT(L) 0 , ‘
IF((LPL).GE.LESTA) GO TO 960
rr<x1cLP1?gue§X1<L>) GO TO 949
IF(X2CL(LP1)VEQ,BITS) GO TO 950
X2CL(L)=sx2CcLfLPL)
GO Y0 95¢
940 X2CL(L)SBITS
950 | e LPY
GO Y0 935

960 ( = L0
IF(X2CL(LY.NE.BITS) GO TO 980
M & MLBLL)
CALL GETIY
X2CL(L)ax2()

c BUILD WAKE DISPLACEMENT THICKNESS TABLE, ,WAKETB,
980 IF(LFE,LE.LFO) GO TO 1139
LF

= LFO

990 LBX £ LFB(LF)
LAX = LFA(LF)
M1 ® MUB{LBX)
M £ MLB(ULAX)
DZ21 = zZ(M)=z(M1) ;
DR21 = R(Mj)eR(M1)
THK s DZ214DZ21+DR214DR21 _
DANG = ATANB(DR21,DZ21,SIF(LF))=-PlQ2<«SLF(LF)

c THE MEAN T+E+ ANGLE WAS YEMPORARILY STBRED IN SiF

THK z COS(BANG)aSQRT(THKy »

IFCAXTA) THKWTHKOPIw#(R(M)eR(MY))
995 CALL GETIX

CALL BWAKE(JuTHK)

LF 5 LFeNFCOLS

IF(LF,LY,LFEY Go 1O 990
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v

C

1040

1045

1050

1060

1065

1070

1080

1090

1139

LOOP THROUGW FLOW ADJUSTMENT TABLE OF T.H. STATIONS

DEYERMINE 1F FLOW IS TO BE ADJUSTED BELAW T.E, (JORDER=E), ABQOVE
Y.E. (JORDER®1)s IF TOTAL FLOWN ABOVE+BELOW IS TO REMAIN CONSTANY
(JORDERa3p), B8R g0TH FLOWS ARE FIXED (JORDERs3),

LF 2 LFO :

JORDER(LF)=0

L 3 LFB(LF)

LOOP TO FIND ALL CHANNELS BELOW (ABOVE) T,E. .
M s MUB(L) -

FlxcHNz ¢

CALL GEYIYX

FIND INDEX LH IN CHANNEL TABLE

LH & KO

IF(LH.GE.LHE} GO TO 1070
TFCCHNAMCLUHYTEQ,SLCHNC(Y)Y) GO YO 1065
LH 3 LH*LHNEXT(LH)

GO 1O 1060

IF(,NOT VARY(LHY) GO TO 1070

INDEX TO NEXT CHANNEL

M 3 Me?2
IF(M,LT;HUB(U)) GO 10 1050
GO TO 1089

FIXED CHANNEL
FIXCHNE® SUCHNC(J!

BELOW T,E.

IF(L,NE,LFBCLF)) GO TO 1090
IF(FIXCHN.NEVO) JORDER(LF)31
L = LFA(LF)

Go TO 1045

ABOVE T,E.

IFCFIXCHN,NETOY JORDER(LF)3JORDER(LF)*2
X1BF (LF)=XiFLLF)

X1AF (LFY=X1FELF)

Lr = LpeNFCOLS

IF(LF,LE,LFE) GO TO 1040

ELIMINAYE GAPS BETWEEN EQUIVALENCED TABLES
NMOVE 3 | WE<LWOel . ’ .

CALL MOVE(1, X2W(LWO),X2W(LTE¥1),NMOVE,1)
LWO s LTEe} '

LWE = LTE«NMOVE

NMOVE =z LFE«LFOe}
caLL MOVE(L, XIF(LFO), XLFC(LWE4L),NMOVE, 1)
LFO = LWE*l .
LFE s LWE«NMOVE

NMOVE = LESTA=LO*1 . )
CALL MOVE(1s X1(LO)eX1(LFEeq4)sNMOVEsL)
Lo s LFEey .

LESTA & LFE®NMOVE

INITIALIZE B ,
CALL SETM(1,1,71024,, B:NM)
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RETURN

1560 FORMAT(1X47HERROR< CONNECTING EDGES WERE NOT FOUND FOR CHNsAg,22H
e« (SUBROUTINE BLDTBS)) .
1835 FORMAT(/1x47Ho#n ERROR= NEGAYIVE RADIUS ENCOUNTERED: AXI1S®T.,
@ 10K (BLDT3S)) .
1887 FORMAT (20H ®es THE FIRST PT (,2F9,.3,15H) AND LASTY PT (,2F9,3,
{ 26H) FOR THIS ORTHOGONAL (LEs.{5,4H LR3,I5:1H)/ 6X.51HARE NOT 1IN
8THE CORRgeT ORDER FOR THE FLOW DPIRECTION,F8.4,8HRADIANS,/
$6X,64HPRORABLE CAUSE IS INCORRECT NAMING OR DESIGNATION OF BOUNDAR
41ES.)
END
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#DECK BuwAKE

SUBROUTINE BWAKE(JX, THK)

*BWAKE » BUILD WAKE TABLE - o SBWAKE®

C
C
C

a o

aaoaaooaooaan

110

INPUT =
JX 3 WAKE STREAMLINE
THK 8 T.E+ THICKNESS

TABLE OF WAKE DISPLACEMENT TWICKNESS
INDEXe LWwz=LWO,LWE .
COMMON /CHDATA/ X2W(4)sLWUNEXT(1)sS1W(47)
DIMENSION DST(1)
EQUIVALENCE (DST,SiwW)
SUBTABLE ARRANGEMENT [S=

X2N.LNNEXT(?2’2N). SlN(l).SiH(Z).,.SiH(N), DSY(1),DST(2),,,DST(N)
X2W = STREAMLINE COORDINATE

SiwW c DISTANCE ALONG STREAMLINE FROM v E,
DST 3 WAKE DISPLACEMENT THICKNESS AS A FUNCTION OF SiW

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

8 LOJLESTA, (DUM(8T,
° MOsNMs» NJoNFCOLSs» MAXNJ,MAXOL s MAXNMsMAXLE
@ LEDJLEEs LROJLRE,LRD

DIMENSION LIMITS(24)

EQUIVALENCE (LIMITS:LHO)Y
COMMON /SLTAB 7 W(12B)4X2(128)+SLCHN(128)
INTEGER' SLCHN

IF(LWE,GT!LWO) GO YO 110

LW = LWO

X2W(LW)ax2¢gx)

SiW(lw)=0.
Siwtlwel)=107TaA8S(THK)
S1W(LW+2)2aSIN(LWe1)
SIW(LWe3)aSLW(LWe2)eSIN( Ne2)
DST(Lwedy-1HK

Dsrctu.5)=o;
DST(LWe6)=0,
DST(LWe?)g0,

N = 4

LWNEXT(Liya2§NeN

Lw = LWeLWNEXT(LW)

LWE = puwl

IF (THKoLT.00) WRITE (651200) THKIX2(JX)

1200 FORMAT (411 ake ERROR o NEGATIVE T,E, THICKNESS OF ,F11,5,

1 84 AT X12%,F7,3,1K.!
RETURN
END
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®DECK FrLL
SUBROUTINE FILLEX,Y,sNA,NB)

CFILL

c LINEAR INTERPOLATION TO FIL VACANCIES IN INPUT L1STS
COMMON /CcRITS/BITS
DIMENSION X(10),Y(10)

c FIND 1A,1B = VACANT REGIO
TazNA*l . :
IF(Y(1A=1).EQ.BITS) GO YO 99

5 Do 4 1=1A,NB
IF(Y(I),NE,BITS) GO TO 5
4 CONTINUE
IB:NB
Go 10 7
b 1Bzl~1
IF(1«EQ.1A) 80 YO 12

o FILL VACANCIES

. IF(YCIBe1)NE . Y(1AwL)) GO TO 9

c ALL VALUES THWE SAME

DO 8 11=314,1!8

8 Y(Il)=Y(lA=1)
GO 70 42
c INTERPOLATE
9 DX = X(1B*1) « x(lAel)
Do 11 1l=1As18B
11 YD) & (y(IBetyo(X(I1)ax(lA®L)) & Y(TAetda(X(IBe1)=X(I1)))/DX
c GO BACK AND SEARCH FOR MORE REGIONS
12 1A = ]Bf2
IF(1sLTeNB)Y GO TO 3
99 RETURN
FND

~d
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#DECK JOFCHN
SUBROUTINE JOFCHN(CHN.JA,JB)

® JOF CHN STREAMLINE INDEX FROM CHANNEL NAME ®JOFCHNO'
C INPUTw

C CHN = NAME OF CHANNEL

¢ JA s STREAMLINE FOR WHICK SEARCH WILL BE INITIAYED

c OUYPUT- .
c JA,JB = FIRST AND LAST INDEx OF STREAMLINES BELONGING TO CHN

INTEGER CHN | o |
COMMON /1XORIG/ LHO,LHE, LBDO,LBDE, LTO,LTE, LWO,LWNE, LFO,LFE,

® LO,LESTA, LDUM(B),
® . MO,NMs NJoNFCOLS» MAXNJ MAXOL »MAXNMaMAXLE
a LEO,LEE, LROsLRE,LRD

DIMENSION LIMITS(24)

EQUIVALENCE (LIMITSILHOY
COMMON /SLTAB /7 W(128).X2(1283,8LCHN(128)
INTEGER SLCHN

LOGICAL SECOND

SECOND® ,FALSE.,
J = JA
55 IF(CHN;NE,SLCHN(J}) GO YO 6%
IF(SECOND) G& YO 60
SecONpa | TRUE,
JA N
60 JB z
GO Y0 70
65 1F(SECOND) RETURN
70 ) z Jei
IF(J,LE,NJ) 80 70O 55
IFC NOT,SECOND) CALL ERRORY
RETURN
END
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«DECK ng]1

081 SUBROUTINE QBI(XPT,YPT,APT,NAMBBY,NAMCHN, 1,FA,S51,XB,YB)
bad -5

C
C
C
C
C
c

o0

[t e NeRsNeNsNeNeNeNe)

c

INPYT-
XpP7Y
YPT
APT
NAMBDY=
NAMCHNS

OUTPUT-
I

FA
S1
Xg, YR

BOUNDARY
INDEX= |
LBNEXT=
LBZ1 =
CHNAME=
up
LEDEX

BONAME L
CoMMON /
1
2
LOGICAL
INTEGER

DIMENST
EQUIvAL

COMMGN /
1

LOGICAL
COMMCN /
#
®
8

DIMENST
EQUIVAL

COMMON /
CoMMON /
LOGIcAL

LOGICAL

DETERMINE
LB
Lglo
LB20
LB1
LB2
IF(LEDEX
BDMSLA®=
BDMSLAS
IF (uP (LB
Go 10 g2

ORTHOGONAL~BOUNDARY INTERSECTIoON eoBIe

X=C00R oF PT ON THE ORTWOGONAL

Y=-COOR oF PT ON THE ORTHOGONAL

ANGLE OF SL PERPENDICULAR YO ORYHOGONAL
BOUNDARY NAME

NAME OF CHANNEL ADJACENTY TO NAMBDY

INTERVAL NF ORTHOGONAL~BOUNDARY INTERSECTION
FRACTIONAL POSITION IN THE INTERVAL

ARC DISTANCE FROM BEGINNING OF THE INTERVAL
COORBINATES OF THE INYERSECTION

TABLE
B=LBDOJLBDE
INCREMENY TO NEXT BOUNDARY
INCREMENT TO THE FIRSY BOUNDARY POINT (=0 BEFORE COALLATIO
CHANNEL WITH WHIcH THE BOUNDARY DATA IS ASSOCIATED
T OR F FOR UPPER OR LOWER BOUNDARY
RELATIVE INDEX OF L1E, POINT WHEN LOWER AND UPPER SURFACE
CONTOURS ARE CONNECTED
BA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
DATA WAHEN BOUNDARIES ARE COALLATED
CHDATA/ BDT(1),LBNEXT(1),LB21(1y,
CHNAME(L1)UP(L) S LEDEX(LY,
ZRT(1),RBT(1),ANGBT (42)

urp
BDTs CHNAME , BONAME
ON BDNAME(1),LBAt1),LBB(1)

ENCE (BONAME,2BTY» (LBAsRBT), (LBB,ANGBT)

CBEAM2/ DR,DZ,YPA,YPB,F,G, DX,YODX,ZM,RM,ANGM,CURVM,S1My
RZONLY, ANGEHD,SINTVLs YPASQ,YPAB,YPBSQ
RZONLY 3

IXORIG/ LHO,LHE, LBDO,LBDE, LTO,LTE, LWO,LWE, LFO,LFE,
LO,LESTA, LDUM(B),
MO,)NMs NJ,NFCOLS, MAXNJ,MAXOL,MAXNM,MAXLE,
LED+LEE) LROJLRE,LRD

ON LIMITS(24)

ENCE (LIMITS)LHO)

cpl 7/ P1,TWOPI,P1Q2,P104,TODEG, TORAD
TROUBL/ ERR,ERRMAJ, INERR,PRERR
ERR,ERRMAJ, INERR,PRERR

FREL

INTERVAL INDEX LIMITS, LB1,LB2, OF eNAMBDY®
LBF¢{NAMBDY)
LB+L8Zi(LB)
LBeLBNEXT(LB)~12
LB10
Lg2o
(LBYYNE,0) GO TO 105
BOUNDARY MINUS SYREAMUINE ANGLE
0.
Y) B8DMSLA=9!
0
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10% LB2 & LB+LEDEX(LB)=3
BDMSLAz P1 o )
IF(CHNAME(LB).EQ.NAMCHN) GO TO €20
L1 2 Lg2ed
LB2 = Lg20
BDMSL AS 0.
IF(CHNAME(LB*1) ,EQ,NAMCHN) 6O TO 120
‘CALL ERROR1

120 FGE1 = ,FALSE,
No 150 LBaLBL.LB2,3

D2 = 28Y{LB*3)~ZBT(|B)
DR = RBY(LB+3)~RBT(|B)
S s soRT(DZaDzouﬁouRw
IF(SB,EG,n.) GO TO 150
Css ] DZ/SB
. SNB s DR/S8B , .
AP t ANGLE OF THE PERPENDICULAR OR ORYHOGONAL
AP s ,5088PT + ,502(ATAN3(DR,DZ,APT«BDMSLA)SBDMSLA) ¢ P1Q2
SNP T SINCAP)
Csp = CoS(AP)
D £ SIN(AB=AP)
D & SNB#ESPmCSBaSNP
chABstn) LT++01) GO TO 150
= XPT«28T(LB)
YP t YPY«RBY(LR)
SS 3 (YP#CSPoXP#SNP)/D
¢

s SS/SB :
IF(F ,GE;1"0001) GO 10 140
1IF(F 6T, (e,0001) ,0R, FGEL) GO YO 200
F ,LE.=,0001 S

Go 10 150

F ,CE;, 1,0001
140 FGE1L = |YRUE,
150 CONTINUE

FAILED YO FyN8 PROPER BOUNDARY INTERSECT]ON
APTD = APTsTODEG .
WRITE (6419500 NAMBDY XPTsYPT.ARTD

FIRSY OR LAST INTERVAL

LB z LBl

xr( hOT ree1i GO TO 165
LB & |B2

F € +9

165 D7 £ ZB?(UBo;)-ZBT(LB)
DR s Lth*S).RBT(LB)
WRITE (6+1760) '

200 ANGCHDs ATAN3(DRiDZ,ANGBT(LB)!

F = AMAXL(O0,,AMINL(F, 2, ))
G g 1. aF

YPA = ANGBTY(LB)=ANGCHD

YPB & ANGBT(LB¢3)=ANGCHD
RZONLYs ,FALSE.

CaLL 8F1!

1 ® (LBeLB1043)/3

FA e F

S1 s StM

X8 = ZRT(LB)eZIM
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YB = RBYLLB)eRM
RZONLY= .TRUE.
RETURN

1950 FORMAT(/41X64{HERRORe THE INTERSECTION OF 4 L.E, OR T,E, ORTHOGONAL
sWITH THE/6X1AHBOUNDARY, BDY=A6,40H, WAS NOT FOUND, THE L,E,/T,E,
SPOINT IS/6X2HXBF10+513X2HY=F10,5+4X4HANG=F8.34)

1960 FORMAT(/6X58HTHE INTERSECTION POINT S ggING PLACED IN aN eNp INTE
aEVAL./6x24HElECUTION WILL CONYINUE,)

ND
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#DECK RBCONV
SUBROUYINE RBCONV
*RBCONV REBUILD CONVECTYED PROPERTIES TABLE

aa

TABLE OF CONVECTED PRQPERTIES

INDEX- LTsLTO,LTE

= CHANNELNAME

LTNEXT= INDEX INCREMENT 70O THE NEXY CHANNEL
LPS! = RELATIVE LOCATION OF PSf LIST

NPY NO. BF PSI1e¢ TT: PT AND RCU VALUES
LTT RELATIVE LOCATION OF YT LISY

LPY RELATIVE LOCATION OF PY LISTY

LRCU RELATIVE LOCATION OF RCy LIST

acoaoaoaoaaa o

®RBCONVe

COLLECT L1ST OF CHANNELS FROM /CONYYB/, THEN BUILD &
NEW /CONVTB/ FROM CHANNEL DATA YO ACCOUNT FOR [NPUY MODIFICATIONS

COMMON /CHDATA/ CH(1)sLYNEXTC(L)sNPT(1)sLPSIC1),LTT(1)4LPT(1);

LRCY(1),

1
2 : CrRG{Y),Cpautid,e2cPly),06AME 1) ,FGT(L) ,FGPlq);
S

FGR(1),AREATBL4AS)
INTEGER cH
DIMENSION XCH(1)
EQUIVALENCE (CHiXCH)

COMMON /1XOR1G/ LHO,LHE, LB8p0,LBDE, LTO-.'LTE‘ LWO,LWE, LFOILFE.

® LOJLESTA, (DUM(BY,

# MOsNMs NJONFCOLS, MAXNJI,MAXOL s1MAXNMaMAXLE

o LEDOJLEEs LROVLRE,LRD
DIMENS1ON LIMITS(24)

COMMON /SLTAB 7/ W(128).X2(1283+§LCHN(128)
INTEGER SLCHN

COMMON /cFp2 /7 PaASSY

LOGICAL PASSY

COMMON /ERASE2/ CHT(500),AT¢500),FLW(500)
COMMON /SPACER/ MAXLNIMAXLT MAXLF I MAXLW

INTEGER CHY
c ACCUMULATE CHANNEL vAwes AND AREAS
AT 2 LYO
I 0
110 1 ley

Hi
CHT(l)= CH(LT)
AT(1) = AREATB‘LT’

LTL = T‘LlS!(LT)’NPT(LT)-l
FLWEI)s XCHELTY)
Ly = LTeLTNEXT(LT)

IFCLT,LY.LTE! GO TO 110
N1 2 1

c CYCLE THROUGW BCONV ROUTINE
PASSl = ,FA|SE,
LTE 3 LYO-i
I - 1
130 CALL BCONV(CHT(1),LT,AT(]Y))
c CHECK FOR CHANGED FLOW RATE
Lr 3 LY*LRSI(LTI*NPT(LT)aL
IF(XCH$LT) CEQ.FLW(I1)) GO TO 190
UPDATE THE STREAMLINE. TABLE FioW VALUES

an

DC 140 JAsieNJ
152

SEARCH FOR FIRSY AND LAST ELEMENYS OF SLCHN(J)=CHTY(])



a0

140 IF (SLCHN(JA)Y ,EQ,CHT(1)) 60 Yo 150
150 DO 160 J®JAWNJ
1F(SLCHN(J).NE,CHT(1)) GO YO 170
160 J8 s J
SCALE THE CUMULATIVE FLOW RATE VALUES
170 DO 180 J=JA,J8
180 WEJ) = WEJI/W(JBYaXCHILT)
SEY PASS1{=T TO JUMP AROUND INTERPOLATION FOR VM IN FLOBAL
{TyPE=FIELD)
PASS1 = ,TRUE,
190 1 z 1+1
IF(I+LE«NTY G0 YO 130

IF(LTE,LT.LWO) GO TO 980
WRITE (6,1960) LT0.LTE.MAXLT,LWO
CALL ERROR1

980 RETURN
1960 FORMAT(/yX69Have THE TABLE OF CONVECTED PROPERTIES HAS EXCEEDED A
»ELOCATED MEMon;/6x4HLTo=x4;3x4uLTE;x4,3x6HMAXLT=I4.3x4HLH0-14.)
NOD
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#DECK RTCF1
SUBROUTINE RTCFI(CHT1,LH) .
@RTCH]w RETRIEVE CHANNE(L FLOW INPUT @RTCF 1@

INPYUT
CHDATAZ CHANNEL INPUT DATA TABLE
CHTL & CHANNEL NAME

VUTPUT«
LH 3 INDEY OF cHYL IN THE CHANNEL DATA TaBLE
= 0 }F NO CHANNEL DATA WAS FOUND
IF THEY EX1SY, THE CHDATA=L1SYS TT4RTsRCU ARE YRANSFERRED Y0 THE
LISTS OF TTyPY,RcY, IF THEY DD NOY EX1SY, TT,PT,RCU = BIYS,

aacaaoo aao

INTEGER CHT1

c
C CHANNEL INPUY DATA TABLE
c INDEXe LH={HO,LHE o
COMMON ZCHDATA/ CHNAMCL) s LHNEXT(I)IWTFLOW(L)eTTO(L)¢PTO(L)
1 T50(1),PS0¢4),;MACHO¢ 1), A0(1),VARY (1),
2 RG(1),GAMCL), NR(1),NC(s),TAB(S),
4 BR(75)
LOGICAL VARY
INTEGER CHNAM
DIMENSION vo(l)
REAL MACHO
c EQUIVALENCE (VO MACHO)
COMMON /IXORIG/ LHO,LHE, LBDO,LBDE, LTO,LYE, LWO,LWE, LFO,LFE,
# LO,LESTA, LDUM(B), }
8 MOsNM» NJSNFCOLSs MAXNJ,MAXOL s MAXNMIMAXLE
S8 LEDJLEE) LROLREWLRD
DIMENSION LIMITS(24)

EQUIVALENCE (LIMITS,LHO)

COMMON /CRITS 7 BITS,8LANK o
COMMON ZERASE/ QV(B),EDUM(72), A{90),V(90).
PS1(90)sR(90)sTT(90)+PT(90)sRCUCTQ)+PS(90)
pIMENSION Y(90)
EQUIVALENCE {y,R)

NAMELIST /NLCHM / PSI1,R,Y,TYT,pT,RCU,PS

c SEARCH CcHDATA FOR CWAVNEL=zCHTL
LH 3 LWO
60 [F(LH,GE, L HE) GD TO 65

IF(CHNAM(LHQ.EQ curh> GO 10 7¢
= LHQL“ EXT(

GO 10 60
c NO INPUT TagLE WAS FOUND
65 LH : 0
RETURN
c AN INPUT TABLE WAS FOUND

70 CONYINUE

o PLACE THE TABLE IN COMMONGER,SE
NCR ¥ Ne(LH)#NR(LH)
IF (NCRsGT 0§ CALL ISORT(YT:»PY+RCUs BB(LH)2NCR)
RETURN
END
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oDECK PpLOT
OVERLAYISTC, 1. 4)
PROGRAM PpLO?
ePPLOT DUMMY YO CALL PRYPLT
CALL PRYPLY
RETURN
END

C e
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*DECKX PR

[« N @]

c

c

COHMON /CB!TS / BLTS, BLAHK

P
Su RbUT!NE PRTPLT -
oPRTPLT

PR!NTER PLOT

CaMMON. /CHDATA/ BDT(1),LBREXT1), LBZl‘l).CHNAME(i)“UPtlio
© "LEDEX(1Y, ZBT(f)lﬁBT(i).ANGBT(s)

§

DIMENS[ON

&8

&

CoMMON /

COMMON 7PRNTP 7  "PI{31L,48T — ~

INTEGER

CoMMON /PRNTP1/
COMMON /PRNTP2/

TTOUTTTYYREUB(LY T T T
EQU!VALENCE (X428DT ), (LBNEXT,LNEXT}, (MLB,LBZ1),(MUB,CHNAME},
(PRIM,UP), {T¥PELB, Lenex).(vvpsue ANGBT(S))
COMMON /SLTAB , W(128), x2f1za$.9LCHN(1293
COMMON /CR '/ R{300) T
COMMON /CM /  JMS(300)
comMmON V4 ol AN SR 4 & 1: 11 B R .
COMMON /CIDEX / M,JDUM.MU,MD, LE o
IXORTG/ LHO, LHE. LBDOYLBDE, LTOLYEB, LWO,LWE, LFO,LFE,
LO LESTA. LSO LSE. LDO LDEI LDUH(4).

P.PLUS

Rsv<20>.lsv<20) ' '
LBgsLB2,1s11, 15V|l1012. KaKK»KSVIKLeK2s IPoIP1y

X1(1) Lwexfcii MLB(1) s HuBtl)oPR!Mtl) TYPELB(5) 4

IR2,1P3F RY, 160, XMIN,XMAX XFACT,YMIN,YMAX,YFACY

1

DIMENSION 1TABLE(10)

LQGICAL 1STGSY

INTEGER TE

DATA LE,TE/2HLEs2HTE/

DATA pLus/10g+ O At
DATA (ITABLEE#1),1=1, 10)/10HO 110HL
+ {043 itO0H4 L LOHs T T T T E0HG
* 110H8 1 10H9 ' /

SEARCH FOR.'MAX AND MIN, SEY SCALES
YFACT AND XFACT ~CHARZUNTIT ~  —— e

YMAX = R(NM)

YMIN = R(1)

XMAX 2 Z(NM)

XMIN = 71}

Do 410 1=2,NM

YMAX = AMAXi(YﬁKX;QC!)T‘“*““‘““““'“"*“‘W“"“'”’
YMIN = AMINLC(YAIN,R(1))

XMAX = AMAXitxﬁAx{Z¢1)7=

XMIN = AMINLOXRIN,ZCI))

110 CoNTINUE : : :

YPACT = (YMAX=YMIN)/8,

XFACT "= (XMAX=XHINI713, T s e s
YFACT = AMAXL(YPACT,XFACT)

XFACT = YFACT —

YFACT = 6./%FACT

XFACY = o;/xFAcr

INITEALIZE P ARRRY """ 77—
CA‘L SETM(1,BLANK,P, /6288)
FILL IN BOUNDARYES UNTPIL BDYTAB Equuero
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c

%a \BNO )
130 If (LB ee .LBDE) 60 TO 200
LBl s LBthZl(LB) e
Cbeer = UBSUBNERY(LEYRY T T T
1 = INTE(ZBT(LBL)oXMIN)ORFACT Vel
K % INTE(RBY(LBLISYMINIGYFRETTSL

lp tl,GT 1341 1331
IF ¢1,L7.1) P=1" e
IF (KIGT. 48) K=48

AP KSET Y REY

PilaK) = PLUS )

Igy O

Kgy 3 K . _ )
LB = U'BLF3 0 T s

DO $90 L=z=LB3IwlB2.3 -
o e INTECZE T Y SXHINTeXFACEY 9L

K 3 INTf(RBT(L)-YH!N}OYFACT)*l

IF (1,GT,431) I=838
IF (I,LT‘1) f=1
IF (K,GT,48) k=48
IF (K,LT.1) K=1

P!ILK)' T
IF (1ABS(1=18V).LE,1) GO 1O 150
INTERPOLATE o
I = MINOB(I,18V) )
Ia 3 MAXOUI,13V)
I 21 A o
140 [ - rf;r s e e e
Ir ti, EQ 12} GO TO 180 B
KK = Ko (EK=KSVIS(ISIIV/ (1= IsviT —
PrlIyKkK) = PUUS
Go To 140 _
150 IF (1ABS(KeKSV),LE,1) GO Yo 180 o o
Iy R HTNHTr*Tsvy“‘""“"“"“"““““
I2 = MAXQ(I,ISV)
Ke s Mth(K:sty' -
K2 3 MAXO(K,KSV)
Ksy B3 (K2%K1Y/2 « KL
DO 160 KKzK1yKSV B ~
160 P(IL,KKY = PLUS™ ~—— T -
Ksyv = ksy +1
170 P(l2,KK) = PLUS
Ksvy s K
190 CONTINUE )
A LB*LBNEXT(LB)"*“'“““ -
Go 7O 130

200 CONTINUE

ADD gL Yo PLovT o T oo
300 Ls§ s t
305 If (LS,GT;LESTA) GO TD 506
Ip = x1¢us>
1Pl =
IFr (1P,LT’ 10) GO TO 320
TR CIRTLT L0 [OY0ILO
Ips = [P1/100
1Py = 1P1elP38400
Ipd = [TABLE(IP3+1)
310 Ip2 = [P1410

TPCUSTT T T T o
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1pd

a [ple]P2010
Ir2 g ITABLE(IP2eY)
320 1P} = [TABLE(IP1s4)
- "Li"‘"‘""“ﬂ ML B“E’S’r et TEOITT o e s o e '“‘. T oo
L2 = MUBELS) ‘
1 SR 1NT€(Z(L1)-XM;N)ﬁXpacvi.g
K 3 !NTF(R(Li)-YMIN)CYFACT§o!
‘ 160 A q .
Ga TO 400
. 330_ n - ~~--—--——-LA~I‘£--—----~ e e e e «-‘—:—-——-» e m e e e e e —— s n | e srmn e oo
Ir {Li.Gr.L2) Go 70 380
]s = !
Ksy K 3 o
) = {NTECZ(ELISRKMINYOXFACT) ot
K = IN i R<L1)exMIN>avrAcrs¢1
,.! GO — e e -2 : e e re mmvmmemmmas tie s M4 e w8 ssee naa e e e - am -
. Gp TO 400
350 IF §1ABS(K=XSV) LE.L) GO YO 330"
K¢ = MIN@(K, KSV)
K2 2 MAXQ(K, KSV) -
I ISV~ o e
1F KL, EU KY 1T ' - . T T :
12 e ISV
IFr tK2,EQ K)T2E]
1 s {1
K 3 Kt
I60 =3 :
360 K . f K‘I_ P .- . . m e e amane e e —— mmm ettt e m
I = 11 ¥ rLOAT<cIz-xi)ackuki>>1FL0AT(K2 -K1)
IF ¢K,GE,K2) 60 TO 330
. Gg 10 400 ‘
380 LS = LSeUNEXT(LS)
Go TO 305 '

400 P( I "K) ] I‘pi— - - et o+ 2 e e e s e S rms e =,
IF (1p GE (10 ,AND, l GT,1) p<ra1.x;=xpz ‘
IF (1P,GE 100 LAND,” 57—21 PU12/K§= P
Go ToO (330 3%0, 360).160

ADD Sk - FB PLOT- e e s+ e e e o
LOCATE FIRST PT ON SL

500 J = 0 [ e ——
510 J 5 Jel '
IF $J.GT,NJ) GO YO 800
® MBEGIN(J)
lstsv T IPALSE, T e e USRS

SAVE COORDS 0oF SL SEGMENT
520 L =z
530 RSV{L) = R(MI
ZsV(L)y = ZeM) '
CaLy GETIX s mimmomesmm e e
IF (ISTAG.NET1) GO TO 534 . :
LR = 9 _ T
CalbL STAND(MyLR,UPPER)
IF fTYPELB(LR).EG LE ,0R, TYPEUB(LR2,EQ,LE) GO TO 550
534 IF (MD,EQ.0 VAND. ISTGSV) G0 TO 550 S
1P (HDAE0‘63'EU“TO'SIG”""”"'“" R '
IF (1STAG,NET2) GO TO 538
LR =9 o
CaLL STANO(MyLR,UPPER) - .
Ir (TYPELB(LR).EQ,TE WOR, TYPEUB(LR).EQ5TE) GO 10 540
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%538 M = Mp o ]
L s [e1
Go TO 53¢ ‘
540 rSTGSV = [TRUET™ T -
"RV(1) = ReMl :
IsVii) = 72(M}
L 2 2
M = MD
Go ro 530 : . o
DETERMINE X2
$50 LYOT = Y e e
Ip = x2td) : -
Ipy = IP e s
Iplglt =

IS LR LT*IB1‘GU“TU 370
IF tIp,L7,100) GO TO 3560

IniGlY = 3
Ipd 3 {pP1/100
Ipl = IP1R1P3#100 Tttt
Ipd =3 1TABLE(IPIel) . _ o
560 IpiGIY = —— == - s
lp2 = 1PL410 _
Ipl z |PLEIP2418 - T S
Ip2 = ITABLE(1P2+1) o
570 1Py = [TABLECIPLeL) ™ T
610 I - =TINTECZSVIL)YSXMINYOXFACY®Y——— =7~
K = INTE(RSY(1)=YMIN}oYFACT)+L
L = 1 :
10 =
Go TO 700
620 L = L+ o
C WP ALILESLTOTY GO T 3T T
IfF (MD EQ’ .0) Go 70 510
M e MD’ Tt ot ot Tmor o w
Ga TO 520
6350 I8y = | - S
Ksy L , ‘ N B
1- =T INTECZSVILYSXMINYOXFACTYy®E———— =
K 2 INTE(RSV(L)«YMINjaVFACT) L
Ig0 = 2 T
Ga To 700

INTERPQLATE (ASSUME xsv LT 1)

640 1F- ¢131SV CESTOTETTY GO T8 820" =~~~ T o

Ky 2 K
11 L
I = 1sv
650 | = | «IDIGIT .
K = KK » FLOAT((KK.KSV)acll 1))/FLOAT<II Isv)
IF (IIGETTII GO T 620~ "~ T T
160 = 3
Go To 700 _ T

700 P(leK) = 1P1 ' a o
IF $1P,GE,10 ,AND, 1;GT,1) P(i=t,K)=IP2

1P ¢1P,GELTOTLARDVTVGT2Y P{T=RiRIZTP3
Ga 10 (62n0,640,6%0),1G0 .

800 WRITE (6,1000)  ise’



Do 810 Kks= 1,48
K = 49<KK

830
%00

CoNTINUE -
RETURN

1000
1001 FoRMAT ((1X, ISiAf)) T

END

WRITE (6,1008) (P(t.x).xsx £31)

FARMAT (1H1,85X, 16HX11,X12 GRID MAP
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#DECK SYCB
OVERLAY(STC,2,0}
PROGRAM §YCB
COMMON ZCHNFRT/ ICHN(10) ,WTFS¢10) ,NTFA(10),WwPTOC10),WYTO(10T; IC
COMMON /SELECT/ LENTRY '
Go Y0 (10.,20v10,10),LENTRY
c NORMAL ENTRYee STATION LOOP, FLOW BALANCE
10 CALL OVERLAY(3HWSTC,2,1,6KRECALL)
Go T0O 30
20 CaLL OVERLAY(3HSTC,2,2,6HRECALL)
30 RETURN
END
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BLOCK UATA CrBoLn
“CFB~-s BLOEK DAYA FOR CFB ecrp®

COMMON “CFB 7/ L,“A,MB,PLB,PUB,WF,CHOKE,SUBSON, NK,PLBC,PUBC,
i XCHOKE, TAREA,VMBC, WRQST,WCALC, GQV(8),QVP(8),
ot JSUMIVMLBSQ

LOGICAL , CHOKE , SUBSON

DATA XCHOKE/SHCHOKE/, JSum/0/

END
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s JECK

ERRORX

SUBROUTINE ERROR1

CEDUMPX EDUMP FOR SYC EXBCUTE SECTION @EDUMPXe®

LOGICAL IPLOY

COMMON /CHDATA/ TABLES(1),LNEXYT(1),MLB(1),MUB(97)

COMMCN /ALLCOM/ MACHA(20)

COMMON /CB / B(300)

COMMGN /CCURY / CURV(300)

COMMCN /cpS2 7 DS2(300)

COMMON /CEDUMP/ 1GODMP

COMMON /CFB / L,DF3(4),1B8,DFB1(2),NK,DFB2(7),N1C,DFB3¢17)

COMMON /CIDEX 7/ M, JsMU'MDaISTAG

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

LOGICAL OMITFK

COMMON 7/CM / M5 (300)

COMMON /CpPHMIL / PHIL(300)

COMMON /cPLOT1/ PLOT,SAMEXY(13)

LOGICAL PLOY

COMMON “CR / R(300)

COMMON /CRHS 7/ RHS(300)

COMMON /CS1 / S1(300)

COMMON /€S2 /7 S2(300)

COMMCN /CTABRR/ 11TAB

COMMON ZCyM / vyM(300)

COMMON /C7 /7 7(300) ,

COMMON /ERASE2/ AREA(96),AREAD(96),DISP(96),PT(96),LAMBDA(96),
& RHO(96),SQRTVV(96) ,TS(94),TT(96),VMSQL961,
$ VVKQKP(96), '

8 WOA(96),WSTA(96)) RG(96).C2CP(96)sFGR(96)
REAL LAMBDA
DIMENSION ES2(96),SDNORM(96)
EQUIVALENCE (ES2)VVKQKP )+ tSDNQRM ,RHO)
DIMENS!ON RCU(96)
EQUIVALENCE (RCU,LAMBDA) _

COMMON /IXOR!G/ LHJ,LHE, LBDO,LBDE, LTO,LTE, LWO,LWE, LFO,LFE,

A LO,LESTA,LSO,LSE,LDUM(6)y,
& MO+NMs NJINFCOLSs MAXNJSMAXOL tMAXNMIMAXLE
& Led,LEE, LRO,LRE,LRD
COMMON /SLTAB / W(128),X2(128),8LCHN(128)
INTEGER SLCHN

COMMON /BLBDY / IRLB(60)

IPLOT = pLOT

LMAX = ¢

130 wrRITE (6,1130)
CALL TABPRT(3H 1L134.8)
WRITE (6,1150) (J,X2¢J)sSLCHNCUY s H(J)sJz1,NI)

140

IF (LMAX) 480,140,180

CALL TABPRY(6HALLCOM,MACHA,20,8)
CALL TABPRY(SHCIDEX,M,5,5)

CALL TABPRT(6HIXORIG,LHO,12,2)}

I17AB =

LaDO

CalL TABPRT(6HBDYTAB,TABLES,LBDE,3)

11748 =

LTO

CALL TABPRT(6HCONVTB,TABLES,LYE,7)

I17AB

LWwo

CALL TABPRY(6HWAKETB,TABLES,LWE,2)

I17AB

LFO

CALL TABPRY(6HCADJWF,TABLES,LFE,8)

I17AB

Lo
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CALL TABPRT(GHSTATAB,TABLES,LESTA5)

C FIELD TABLE DUMR
-k = L0
LMax = {ESTA
180 OMITFKe «TRUE.
LINES = 64
190 Mjp = MLBIL)
MB = MUB(L)
CALL FHEAD(MBwMA+2)
Ir (LINES® EQ7(M3cMA+5)) WRITE (6,1200)
WRITE (6,1202)
80 200 M=MA,MB
T v
Na%%EG$6§§201> JeMoeMUIMD, ISTAG, S1{M)¢S2(M) Z(M)RIMIPHIL(M),
8 CURV(M):VM(H)0B(M)0RHS(M)lDSZ(M’
200 CONTINUE
L = L +LNEXTIL)
IF(L,LE,LMAX] GO TO 190
L s LMAX

C ERASE2 DuMP
300 WRITE (6,1004)
NIC = MINO(NIC128)
NK a MINO(NK,96) _
GO TO (900,340+330+350+3604370+3903, 1GODMP
c FLOBAL
310 WRIYE (6,41000)
DO 315 1=21sNK L
WRIYE (6,4001) (AREA(J),J$1,672,96}
315 CONTINUE
WRITE (6,1002)
DO 320 l={sNK
lp z 6721
WRITE (6,1001) (AREA(JY,JelP, 1536,96)
320 CONTINUE
GO0 T0 900

350 WRITE (6,1008)

Do 335 [=4,NIC < .

WRITE (6,1019) (AREA(J) J¥1,768,128)
335 CoNYINUE

WRITE (6,1005)

DO 340 I1=1,NNM

IP z 768+¢!

WRITE (6+4008) (AREA(J)1Js 1Pe1344196)
340 CONTINUE

GO TO 900

350 WRITE (6,1007) (AREA(1):1%1152,4183)
WRITE (6,1009)
Do 355 1s4.NIC _
WRITE (6,1040) (AREA(Y),Js1,1452,128)
355 CONTJNUE
Go vo 900

c SLc
360 WRITE (6,1011) (AREA(1),1%1028,1037)
WRITE (6,1012)
DO 365 1=1,18 ,
365 WRITE (6,4013) (AREA(J),J%1,1024,128)
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GO TO 900
370 WRITE (6,1014)
DO 375 lzq.,NK
WRITE (6,1001)
CONTINUE
WRITE (6,1015)
D0 380 1=z¢,/NK
WRITE (6,100%)
CONTINUE
GO TO g9gp

375

360

390 WRITE (6,1016)

Do 392 !ag,50

8NRITE (6,1001)

8

392 CONTINUE
WRITE (6,1017)
WRITE (6.4048)

900 CONTINUE

(AREA(J) 1 Js1,431,48)

(AREA(J) ,JU%432,863,48)

AREACD) AREA(14128),AREA(1+256),
AREA([+50) 4 AREA(1+178)1AREA(14306)
AREAC]1+100),AREA(14228),AREAL1+356)

(AREA (1
(

)1 12385,896)
(AREA(I) ]

$8074+1398)

IF( IpLB(1),ME,0 ) CALL TABPRT(SHBLBDY,18LB,60,3)
IF( LDE,ER.O0 ) GO TO 1321

117TAB & L po '

CALL TABPRTY(SHBLTAB,CHNAM,LDE .3}

1321

CONTINUE

LSTOP = 5

GO T0 (999,9¢9) ,

999 RETURN

ST0P

ENTRY EDUMP1

LMaX =
IPLOT = ,FALSE.
GO 10 13p
1000 FORMAT (//2Xv47HSUBROUTINES ABJWF, BRHS, FLOBAL, WRIBDY, WRIoQut//
& 11X, 4HARBA,8X,5HAREAO, 9%, 4HDISP, 11X, 2HPT, 7X, 6HLAMBDA, 10X,
4 34RHO, 7X 4 6HSQRTVV)
1001 FORMAT (2x+9813.5)

1002 FORMAY
&

1003 ropMaY
&

1004 FORMAT

1005 roRrMAT
&

1006 FORMAT

1007 FQRMAT

1009 FoRMAT
§

010 FORMAT

011 FoRMAT
]

1012 FORMAT
&

1013 FQRMAT

1014 FORMAT
8

1015 FORMAT

1
1

(/7/713X,2HTS, 11X, 2HTT, 9%, 4HVMSQ, 7%, 6HVVKQKP, 10X, 3HWOA X,
STA 11X, 2HRG,9X,4HC20P, 10X IHFGR)

tj? Xui'ssﬁéROUT;NE';TMOSE}/ 12x? WXiL+11X,2HSC,10X,34sCX,

¢11x;2HLc;ax.SHLOOPc:1nx73HKCL)

1H1)

(/714X ,44PH]I2,10X,34DSY 11X, 2HZK, 14X, 2HRK, 2X, SHWEZPT,

9% 4HDSLC) o

(2x,4€13,5,5x,L2,E135} .

(//72Xw1THSUBROUTINE REFINE//2X;3H1A2,1617/2X,3H1B%,1617)

(//713%,2HCR, 9%, 4HDEL S, 8 X, SHDELVM, 2%, 4HLSTA, 3X, 3HMJ2, 10X,

JHSGX, 10X, 3HSGY, 10X, SARAV: 10X, 3HZAY)

(2X,3B13.,5,216,4E13,5) _

(//2X¥14HSUBROUTINE SLC//2X;6HCURSS=,6E13,5/

2X+16HQV =18E13,5) _ i

(77134, 2dRB, 11X, 2HZB,10X,3HANG+Bx, SHCURYB, 10X: 3HS18,11X,

2HB1y¥2X;6HJ2DONE, 3X, 3HMEV)

(2X+8E13,9,2%0:216)

(/72Xv144SUBROUTINE O0Le/713X,2HIK,11X,2HRK, 8X ;SHWEZPY,

9IX s AHPHI2, 11X, 2HC2, {1X 4 2HSP, 10X, 3HSPP ;10X 3HGSP, 9X, 4HGSPP)

(/713%02HDSs10Xs SHBET,» 40X 3HDDS» 9X s 4HWSTA, 9X24HDISP, 11X,
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& CHTITYL1X92HF 199X, 4HC2CP, 10K, SHF QR ‘ »
1016 FORMAT (//2Xy26WSUIBROUTINES ADDPTS, PLOTR£II11X.4HANGB.11X,2HRB.
8 11X:2H428)

1017 FORMAT (,2X,2HRR/ (2X,10E13,5),)

1018 FORMAT (/2X,2HZZ/(2X,10E13 .8),)

1019 FORMAT (2%,3E13.5,3113)

1130 FORHATcl/ixgsucre.sx.9H1.L.MA.MB.3X.25H4-PLB.Pue.wr.cuoxe.swesow.
43X, 44H9=NK,PUBC,PUBC, XCHOKE , TARE A, VNBC, WRAST, WCALC,
85x 43211729V 8) . qvp(8) 33« JSUMs VMLBSGX)
g n 17-Qv(8),QvP(8)  33-USUMsVMLBSQY)

1150 FORMAT(///1X17HSTREAMLINE TABLEw/17X32H X2 SLCHN
& H/(!18;P12;6i6XaA6|F12;60’55

1200 FORMAT(57x,16HFIELD TABLE DUMP/{28H M MU  MD I S1
& S2 Z * R PHIY CURYV
&M ) RHS D82}

1201 FQRMAT <1xI15;315.12.2r11;652r12;6ar11.5.?12.7.2r11.3.2r10;5)
1202 FORMAT(LH )
END
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aDECK AD J

SUBR T!Ne ADJWF?2
®ADJWF 2 INSERT CHOKE STATION IN FLOW ADJ=TABLE SADJINF2¢
C COMB3

c CADJYWF, CHDATAx STATAB

aaoaoaoaao oaoaaooaoaaaoaana

aaoaaoaaQ

L}

F

1

S

Qc Do Qo

COMMON /CHDATA/ CHNAM(L) ,LHNEXT (L) WTFLOW(L),TYO(L1),PTOLL),
TS0(1),PSO(1)s MACHO(i’uAO(i)oVARY(S)oYAB(b)
INTEGER CHNAM
LOGICAL _ VARY
LOW ADJUSTMENT TARLE
IMDEXe LF=LFO,LFE
NFCoLss 8 ,
X1F ORYWOGONAL COORDINATE
X2f STREAMLINE COORDINAYE Or SL EMINATING FROM T,E,
X1gF X1ZCOORDINATE OF CHOKE STAYION OF FLOW BELOW' T E,
X41AF X1»COORDINATE OF CHOKE STATJON OF FLOW ABOVE YiE.
S1f S1~COORDINATE OF T,E, (UPPER SURFACE), THIS IYEM
1S USED WHEN !NTERPOLﬁYiNG FOR WAKE DELTA=STAR,
LFB,LFA=IND]CES OF STATIONS BELOW AND ABOVE T1.,E,
NCHBINCHA=NUMBER OF CHANNELS BELOW AND ABOVE T,E.
LRF & INDEX OF DUMMY ORTCWN LIST FOR THE Y E.
LRXF 3 INDEX OF LAST CHANNEL BELOW THE Y.E.
JORDER® 0 iF TOYAL FLOW AT x1F {S GIVEN
2 2 IF FLOW ABOVE Y;E; 1s GIVEN
& 1 IF FLOW BELOW T,E, 1S GIVEN
JORDERs o1 IF FLOW AT X1F 16§ CHOKED AND SINGLE CHANNEL
DIMENSION X1F (L) o X2F (L) s X{BF (L) s XLAF (1),
S1F(1),NCHB(¢1)¢NCHAQL),JORDER(1), VNR(12]
EQUIVALENCE (LFB, xiar»,gLrA JXL1AF), (LRF NCHB) , (LRXF ,NCHAT
DIMENSION LFB¢1).LFA(i).LRF(l!oLR!F(i!
TATION TABLE
INDEX~ L=_0,UESTA )
SCHOKE® STATION CHOKE INDICATOR (ADJWF ,BRHS,WRIOUT)
MCL @ SWHARP CORNER INDICAYOR (BLDPYBS)
MCL - = FIELD INDEX OF CONTROL SYREAMLINE (PTMOVE: FLOBAL)
DiMENSTON XL(L) P LNEXT(L) aMLB(1) sMUB(L) sPRIM(L) 4
' TYPELB(1) NAMELB(1),ILB(L),FLB(1)»SLLB(),
YYPEUB(1).NAMEUB‘i’;!UB(:),FUB(;)aSlUB(l)a
vMa el ,Bwov (s, x2CL (1) SLSWI (L) MCL(Ly,
ANGTE(1)sPTYELL) +PSYE(L1)sFGRYE(1) »RGTE(L)s
ANGEXP(1),BSQEXP(475)
DIMENS]ON CRYLE(1),ANGLE(Y)
EQUIVALENCE  {SCHOKEJDWDV)s(ERVLE/ANGTE )« (ANGLE PrfE)
INTEGER RRIMITYPELB,TYPEUBISCHOKE ()
EQUIVALENCE  (cHNAM, X1F, X1y, (LHNEXT,X2F,LNEXT)

EQUEIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

COMMON /CFB
b
L]

LOGICAL
1COMMON /css

INTEGER
LOGICAL

CWTFLOW,X1BF,MLB), (TTO,Xg4AF,MUB), (PTO,S&F,PRINM)
(fSO.NCHB.YYPgLa); (PSO.NCHA NAMELB)

(MACHO s JORDER, 1B} (AO&VNR.FLB). (VARY(114+S1LB)
(VARY(2),TYPEUBY. (VARY(3),NAMEUB), (VARY({4),1uB)
(VARY(5),Fu8)

(Ta3¢1),AREATBsSEUB)) (TAB(2),VNB)4 (TaB{3),DNDV}
(TAB(4)eX2CLY) s tTAB(5)sSLSWI)s(TAB(6)eMCL)

/ L,MA,MB,PLB PUB,WF,CHOKE,SUBSON, NK,PLBC,PUBC;
XCHOKE, TAREA,VMBC, WROGST,WCALC, QV(8),0VP(8);

JSUMeVMLBSQ
CHOKE,SUBSON
/ SSFML,SSEF,SSEANG,SSDF,8SFEND,SSFNDL
+SSOLE.A4FACTiBRL X, CURRLX
SSFML
SSEF, SSDF, SSDLE
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C SSFML = SUPERSONIC CURVATURE FORMULA NUMBER
c SSEF = SUPERSONIC ENTERING FLOWs T OR F
o SSEANG= ENYERING FLOW ANGLE (BEGREES) FDR SSEF=?
c SSOF = SUPERSONIC DISCHARGE FLOWs T ORF
C SSFEND=z SUPERSONIC BEAM DOWNSTREAM END CONDIYION» =0e1 FOR PARABOL
c SSFND1= SUPERSONIC BEAM UPSTREAM END CONDITION, 20,1, FOR PARABBLA
c SSDLE = SS FLOW BELOW AND AFT OF LE PT, Y OR F
C A4FACT= CENTRAL POINT ]NFLUENDE COEFFICIENT FACTOR
c BRLX = B<RELAXATION FACYOR
c CURRLX= CURVATURE RELAXATION FACTOR ~ 4

COMMON /1XOR!G/ LHO,LHE, LBDO,LBDEs LTO,LYE: LWO,)LWE, LFO,LFE,

@ LO,LESYA, LDuM¢8Yy, ’

a MO,NM, NJ,NFCOLS, MAXNJ,/MAXOL ,MAXNM,MAXLE,

® LEO.LEEs+ LROsLURE.LRD

DIMENSION LIMITS(24)

EQUIVALENCE (LIMITSILHO) '
COMMON /SLYAB / W(128),X2(128),SLCHN(128)
INTEGER SLECKN
COMMON /CIDEX / M,J,MU,MD,1STAG

C CHECK FOR SMALLER PREVIOUSLY DECYECTED AREA
M

s MLBEL)
CALL GETIY
JA s J
M 2 MUB(L)
CALL GET1yx
JB 3 J

JSUML = Jae2564 B

TF(JSUM,NE, JSUML) GO TO 9¢

IF(TAREA,GY SVAREA) RETURN
90 JSUM = JsuML

SVAREA= TAREA

IF(SSDF) sSuBSONs.FALSE,

C SEARCH FORWARD Y0 TRAILING EpGE
Lx = L
LSTE :’0 : ’
105 IF(.NOTWPRIM{LX)) GO TO 110
M z MLp(lx)
CALL GETIX
IF(J.NEIJAY 60 TO 115
M 2 MUB(LX)
CALL GETIX
IF(J4\NE,JB) 60 YO 115
LSTE = L A
110 Ly 2 LX$LUNEXTLLX)
F(LX,LT,LESTA) GO YO 105
115 IF{LSTE,EQ 0} Go TO 800

c SEACH CADJWF«TABLE FOR T,E, VALUE OF X1
LF LFO
120 IF(LF,GE,LFE). GO TO 200
TF(XIF(LF)+EQ.XL(LSTE)) GO 1O 125
L 2 LreNFCOLS

Go TO 129
c IS THE L-0RTWOGONAL BELOW OR ABOVE THE BODY
c (BELOW THE BADY)
125 Ir(xchB;.Eo.xzr(Lr’) X1BF (LFy=x1(L)

. C CABOVE Ty g0pY)
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c

C

200

205

800

IF(X2(JA)TEQTX2F(LF)) XLAF(LFIZX1(L)

RETURN

LF = LFE‘1
IF(LF.NE, LO’ GO Tn 205
NMOVE = LOCLESTA-1

Lo 2 LO«NFCOLS

CALL MOVE(1,

= LoNFEOLS
LSTE = LSTESNFEOLS
LESTA = LESTA*NFCOLS
LFE = LFE«NFCOLS
X1F (LF)ysxy (LOTE)
Y2F ¢LF)EX2tJAR)
X{1AF(LF)=xe (L)
X1BF(LF)YsX1FELF)
JORDER(LF)e=l

WRITE COMMENT

WRITE (6,1800) x1(L),L

1800 FORMAT(/1x3ZUUNEXPECYED CHOKE,

IF(LSTE+EQ.0} CALL ERROR1
RE TURN
END
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CHOKED CHANNEL W/0 T.E., ADD A LINE Y0 /CADJWF/

XLELF) ,X1(L,0),NMOVE,1)
CALL SETM(140: XLIF(LF)INFCOLS)

STATION(X!1)=F6,3,4X2HL%14,}



aDECK FLOBAL
SUBROUTINE FLOBAL

#FLOBAL FLOM BALANCE ROUTINE @rpLosaL®
c INTEGRATION OF THE CONTINWITY AND NORMAL MOMENTUM EQUATJONS
C ALONG THE ORTHOGOMALS TO THE STREAML INES

c INPYT-

C L S INDEX IN THE STATION TABLE

C PL8 = LOWER BOUNDARY STATIC PRESSURE IF KNOWN,

c PUB = UPPER BOUNDARY STATIC PRESSURE IF KNOWN,

C (E1THER RL3 DR PUB OR BATH MUST BE ZERQs

c IF PLB (OR PUB) =51, NO ITERATIGN FOR FLOW OR

¢ LOWER BOUNDARY PRESSURE IS PERFBRMED,)

C WF = FLOW RATE IF KNOWN (OVERRIDES VALUE OF WSTA)

c CHOKE = T FOR CALCULATION OF MAX FLOW

c S2(M) = DISTANCE ALONG THE ORYHOGONOL

C CURV(M)=STREAMLINE CURVATURE

C STYATION TABLE

c VMB(L)® ESTIMATED VELOCITY ON THE UPPER BOUNDARY

c DWDV(L)SDERIVATIVE OF THE AREA INVERSE WITH RESPECT TO BOUNDARY VE
c STREAML INE TABLE

c OUTPUT.

c PLBC = CALCULAYED LOWER BOUNDARY PRESSURE, M=MA

c PUBC = CALCULATED UPPER BOUNDARY PRESSURE, M:=MB

» TAREA & TOTAL PASSAGE AREA FOR ALL STREAMTUBES

C WCALC = CALCULATED FLOW

c WRGST = REQUESTED FLOW (SLTAE DATA)

C VMBC = CALCOLATED VELOCITY ON YHE UPPER BONNDARY

o DWDV(L)SDERIVATIVE OF THE AREA INVERSE WITH RESPECT TO BOUNDARY VE
C VCL(L)= VELBCITY ON THE CONTROL STREAMLINE

c PLB1PUB=0. (RESET FOR NEXT ENYRY)

C STATION TABLE

c INDEX~ L={'0,LESTA ,

C SCHOKE= STATION GHOKE INDICATOR (ADJWF,BRHS, WRIOUT)

c MCL = SHARR CORNER INDICATOR (BLDTBS)

c MCL s FIELD INDEX OF CONTROL STREAMLINE (PTYMOVEsFLOBAL)

COMMON /CHDATA/ X1(1)sLNEXT(1)+MLB(L)sMUB(L)sPRIM(L)s

1 TYPELB(L),NAMELB(1),ILB¢1),FLB(1)»SILB(2),
i TYPEUB(1),NaAMEUB(1},]UBt1),FuUB(1),S2UB(AT,
§ VMB(1),DWDV(1)sx2CL(1) 4SLSWI(L)  MCL(L),
8 ANGYE(1)PTTER1) sPSTE(L1) FGRTE(L) +sRGTE(4)
& ANGEXP(1),BSQEXP(475)
DIMENSTON CRVLE(1), ANGLE!{) ,
EQUIVALENCE  (SCHOKE,DWDV) , ( ERVLE,ANGTE) , (ANGLE,PTTE)
INTEGER PRIMsTYPELB,TYPEUB, SCHOKE (1)
COMMON /AULCOM/ MACHA,PSA,TSACPTASTTA: AXIASRGASGAMA,
& MACHC,PSC,TSC,PTC,TTC; AXIC.,RGC,GAMC,
& DAXIT,SCALEA,YTE,CHOTST
REAL MACHA» MACHC ,
LOGICAL AX1A AX1C,CHOTST

COMMON /CB / B(300)

COMMON /cglrS 7 BITS,B8LANK

COMMCN /CCURV / CU’V(300)

CoMMON /CEDUMP/ 1GODMP

COMMON /CFB / L,¥A,MB,PLB,PUB,WF,CHOKE,SUBSON, NK,PLBC,PUBC,
& XCHOKE, TAREA,VMBC, WRQST,WCALC, GV(8),QVP(8),
8 JSUM» VMLBSQ
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INTEGER XCHOKE '
LOGICAL CHOKE, SUBSON
DIMENSION S18(4),viB(4)

EQUIVALENCE (S1BQVYetVLBaQV(S))

COMMON /crB2 7/ PaSSt
LOGICAL PASS1 : ,

COMMON ZCFRFIN/ ATINF,MINF,RFFINF,UINF,ZDNL1,ZDN25

COMMON /CFRFLD/ NFF(130),ZDN(S0),UDN(25)

COMMON /CIDEX / M, J, MU, MD, ISTAG

COMMON /CIDEXR/ M4,CI1(4),M3,612(4),M5,€13(4),M2,C14(4),M6,C15(4)

COMMON “C1SBOT/ CISDUM(4), 1PRES(2) 1PSPISVINZP,

& IP(10)+PSP(10)sNZPY
INTEGER rPsolsvy _

COMMON /CIVP / 1VP,VPDUM,NRF(2),INRC2) ,/XIVP(2) /MXLRLY

COMMON /CLSPF / 1,LEND
LOGICAL LEND

COMMON /CMAXIT/ MAXREF,NREFIN,GREFIN,TL

COMMON /CPI / P1,TW0OP!,P102,P{0%,TODEG, TORAD

COMMON ZCPRINT/ PRTES2(6),POUM(20)

COMMON /CpTMOV/ VELPOT»[COB.NODENS+FBASYG

COMMON ,cQIREM/ YTOL,YO,DyDy, CTRMAX

COMMON /CR / R(3I00)

COMMON /(CS1 / S1(300)

COMMON /(CS2 / 52(300)

COMMON /cTABRR/ 1171AB

COMMON /CVM / V4(300)

COMMON /C7 / 2¢300) ]

COMMON /ERASE2/ AREA(96),AREAN(96),DISP(96)+PT(96):LAMBDA(96),
& RHC(96),SARTVV(96)2TS(96),TT(96),VMSQ(96),
& VVKQKP(96),

8 WGAC96) ,WSTA(96), RG(96),C2CP(96) ,FGR(98)

" REAL LAMBDA
DIMENSION ES2(96),SDNQRM(96)
EQUIVALENCE (ES2,VVKQKP ), tSHNQRM,RHO)
DIMENSION RCU(66)
EQUIVALENCE (RCU,LAMBDA)
DIMENSION RLAMDA(96)
EQUIVALENCE (RLAMDAJ AREA) )

COMMUN /1XOR1G/ LHOJLHEs LBDOSLBDE, LTO,LTEs LWOsLWEs LFOWLFE,
& LO.LESYA,LSO.LSE.LDUM(b,.

P MO,N4, NJ,NFCOLS, MAXNJ,MAXOL ,MAXNM ,MAXLE,

& LEO,LEEs LROJLRELRD

COMMON /SLTAB 7/ W(128),X2(128%,SLCHN(128)

INTEGER " SLLCHN
COMMON /S| _TAB2/ PTR(128)

INTEGER
LOGICAL

FARFLD,FREE,PRES,FIELD,S0L1D,TE
WAKE

DATA FARFLD/6HFARFLD/,

FREE/4HFREE/» PRES/4HPRES/)»
DATA SOLID/S5HSOLID/,

TE/2HTE/

FIELD/SHF1ELD/

16OpDMP= 2

Ma = MLB(L)

MB = MUB(L) ) .
IF(L+EQsL0) CALL SETM(1s1.s PTRINJ)

500

c CHECK FOR 14ARD STAG PT (ISTAG=3 AT PT NEXY 7O BDY)

M = MA
CALL GETIx
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. IF(1STAG=1) $10,303,510
503 M = MAeY
calt GeTIX
. IF(1STAG=3) 910,505,510
505 MA - M
CaLlL GET]X
IF(ISTAG:sY) 320,%13,520
518 M ' = MB~1
Catb GETLX
~ IF(1STAGe3) 920,515,520
515 MB 2 M

C SUILD TABLE OF FLOW FUNCTION AND STAGNATION CONDITIQONS
520 CALL TTPT(MAsMB, WSTA,DISP,WARE,TT,PT,LAMBDA, RG,C2CP,FGR?

C CHECK FOR oLC OPTION
MOMEQ = 1 ., . . :
IF(SLSKIC(LINE D+ +AND,» SLSWICLIWNE.14) MOMEQ=0Q

c PASSAGE AREA AND SHOCK PRESSURE LOSS

K z 4
M ® MA

%22 RLAMDA(K)=LAMBDA(K)
IF(AXTA)Y RLAMDA(K)=1wOPI°R(M)¢LAMBDA(K) '
CALL GETIX
PT(K) = PT(K}aPTR())
K = Kel
M - Mqi
le¢M,LEMB) GO TO 522
AREAO(l’:o;
NK s ﬁg.nAt; .
LEND - OFeLsEI . s
1F(DISP(2) . NE.O. .OR, DISP(NKS2) «NE; D) LEND=.TRUE,
CallL LSPF!T‘SZ(NA)IRLAMDAINKO SZ(MA,pAREAO;NKa 3l)
TAREA ® AREADCNK!

C INTEGHATE CURVATURE W1TH RgSPEeT TO S2

C INITIAL ESTIMATE OF MERIDIONAL VELOCITY SQUARED
SpNaRM( 1) =0, o
CALL LSPF1Y(S2(MA) CURV(MA)sNK: S2({MA) 1 SDNQRMsNK» =1)
LeNp = ,rakSBe,
M T MA+Y
DO 525 K=2,NK
VVKOKP(Kéi)=EXP(2,G(SDNQRM(K)=SDNORM(K-1)!7 & TT(Kag)/TT(K)
SQRTVV(Ke1)sSART(VVKAKP(K®1))
VMSQ(KmtysVM(Mat)avM(Mel)

55 M E Met

VMSO(NKYSYMB(LYaVMBI(L)

1F (MCMEQ,NE.B) GO TO 529
VMSQUNK) 2VM{RK) aVMINK)

Go TG 650
. 529 CONTINUE

c SPECIFIED STATIC PRESSURE AND SPECIAL BOUNDARY OPTIONS « LOWER BDY
VMLBSQ= 0,
1F (NODENS,GETNREFIN) GO TO 580

c PRESSURE | OWER BOUNDARY

' IF(PLB,GT,0,) GO TO 530
IF(TYPELB(L)NE+PRES) GO YO 532
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530 IRET =
PS8 = pLB
PTB = PY(L)
BDYNM = NAMELB(L)
ZBPT = Z¢MAY
CFGY =2 1.,/(1.4FGR(L))

C2CPTT= C2CcP(1)aTT(1)
5306 IF(PSB,GT.0,) GO TO 5314
IF(BDYNH NE.IPRES(1)) GO To 5310

l1zp = 1 _
l2zp = NzpP
IF(NZP1;NE,0) 122P3NZPL
GO TO 5311

5310 11zPp = N2P1¥1
12ZP = NZP

5311 Ir(zBpPT! GE, VZR(14ZP) AND,2P(122P),GE,ZBPT) GO TO 5313

IFCIRET,E0,0) GO YO 5312
_ TYPEUB(L) soulu

Go TO0 570

5312 TYPELB(L)=SOLID
GO TO 54p

5313 CALL LSPFIT(ZP(11ZP),PSP(112P},i122P=]1Zpel, ZBPT,PSBs1, 0)
IF(PSPISY) 5816,3314,5316

5314 1F(PSR,GE.PTB) GO TO 568
VMBSO 23 C2CPYTe(1,=(PSB/PTB)#sCFGT!
Go 10 5348

5316 VMBSO = PSBaRSH

5318 IF(IRET,NE.0) GO TO 5414
VMLBSQ=s VMBSO :
PLB s PSB
Go Y0 549
FREE OR prekp LOWER BOUNDARY

532 IF(TYPELB(L)'NE,FREE ,AND, TYPELB(L),NE,FIELD) GO TO 534
M s MA
CALL GET]Y
IF(MU,EQ,0) GALL ERROR1
VMLBSO- VM(MU)GVM(%U)
IF(TYPELB(L)?NE.FIELD ,OR, PASS{) GO TO 540
VMUBSQ® 0]
IF(TYPEUB (L) TEQ,FIELD) GO Tg %570
STREAMWISE INTERPOLATION OF VELOCITY AT ]STAG=3 PO!NT BY LSPF1Y

: IRET = 14
5331 M4 = M
) CALL GETRLX
11 = 0
N1I =3
IF(M2,EQ,M4) GO TO 5333
11 z 1
NI] s 4

S18(11)%s1(M2)

V1B(]1)syM(M2)
5333 S18B¢ 101)=51fH3)

ViB{11e¢1)zyMEN3)

S18¢(11+2)=81¢45)

VIB(I]¢2)=yMENM5)

S18(11+3)2S1(M6)

VlB(lltS) VM{M6)

IF(M6.EQ.,M4) NII=NII~1 .

CALL LSPFIT(S1B,V18,NII, Si(MQ VMM, ¢, 0)

IFCIRETY 533%8,5435,5335
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5385 VMLBSQ3 yMMayuM
GO TO 549
c FAReFIELp LOWER ROUNDARY
534 IF(TYPELB(L)NE,FARFLD) GO Y0 540
CALL ERROR1

@ CALL LSPFIT(ZDN,UDVN, 25, Z(MA),VMLBSG,1, )
@ VMLBSQ= yMLBSQ#VML3SQ
® GO TO 533

c UPPER ROUNpARY
540 VMUBSQ= ¢
PRESSURE UPPER BOUNDARY
IF(PUB,GT,0,) 6o TD 541
IF(TYPEUB (L) NE,PRES) GO TO 542
541 IREgY 1
PS8 PUB
PTB PT(NK)
BDYNM = NAMEUB(L)
ZBPT Z(MBY
CFGT = 1.7¢1.+FGR(NK))
C2CPTTz CoCPANK)#TT(NK)
Go TO 5306
5414 VMUBSQ=VMgSQ
Pus z pgB
Go 10 57)p
c FREE OR preLp UPPER BOUNDARY
342 IF(TYPEUR(L)?NE,FREE +vAND, TYPBUB(L),NE.FIELD) GO TO 544
M s .MB
CALL GET]y
IF(MU,EQ,0) CALL ERROR1
VMUBSQE yM(MU)YeYM (YY)
543 Pys Z 1.E"§
IFCTYPEUB (L) INELFIELD OR, PASS{) GO T0 s7p
IRET =9
GO TC 5331
5482 VMUBSQ= yMMaVMM
Go 10 579
C FAR=FIELD UPPER ROUNDARY
544 IF(TYPEUB(L)Y TVE,FARFLD) GO TO 570
CALL LSPFIT(20NJUDN)25, Z(MR)sVMUBSGI1s @)
VMUBSQ= yMUBSQevMy3sg
GO TC 543
568 WRITE (6,1568) Z(M),3(M),PSB,PTB
CALL ERROR%

(@]

c MAX FLOW CALC & PRES BOUNDARY CAN NOT BOYH BE REQUESTED
570 IFCtyuuBSQevmLBSa)Y , EQ, 0, +OR, NOT,CHOKE) GO TQ 580
WRITE (6,1570) xigL).L,TYPELBCL).TYPEUB¢L)
CALL ERROR1

c BEGIN FLOW BALANCE ITERATION
580 Qv(1) = 0;
IF(vVMUBSQ  NETD, ) VMSQINK)VMUBSO
VMSQSv= yMSQ¢NK)

C NEGTS,VVSAFE ARE USED FOR SALVAGING NEGATIVE TEMPERATURE SITUATIDNS
NEGTS = 0 :
VVSAFE= g,

Go 10 g0p
590 NggTS = NEGgTSet

IF(NEGYS,GE, 20 «0R, (PLB+PUR)INE.O,? CALL EKRORY
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VMSQ(NKY=.5a{VMSQ(NK)¢VVSAFE)

CeewssSTEP pY STEP [NTYEGRATION OF NORMAL MOMENTUM EQUATION
600 xRATln= VMSQ{NK)/VMSQGSY
=2 NK

C PREDICT VELOCITY AT K
610 K T Kei
IF(K) 615,650,615

c COEFFICIENT VALUES AT Kei
615 TS(K*L)=TT(KPL)«VMSQLK*L)/C2CPIK*Y)
CDPYY = RGIKPL)I®TS(K*1)/PTLK*Y)

c COEFFICIENT VALUES AT K
YMSQ{KkIsyMSQéKIaVRATIO
620 VMSQK = yMSQ(K)
TS(K) = TTtK}eVMSO(K)/C2CP(K)
CDPT = (cpPTL + RG(K)aTSIK)/PT(K)

c INTEGRATE :
- IF{pISPiK),NE,0,) GO TO 625 - _
622 VMSQ(K)=VMSQLK*L)aVVKOKP(K) * SORTVV(K)a(CDPTa(PT(K)=PT(K*1}))
GO TG 630
o (WAKE DISCONYINUITY)
625 IF(PT(Key1) EQ,PTIK)) GO TO 622
PSLIP 2 PT(K$1)a(TS(K¢1)/TT(Ké1))a(TS(Ke1)/TT(Ke1))BapGRIK+1)
IF(PSLIP, LT ,PT(K)) GO TO 628
M 2 MA¢K=Y
WRITE (6,1628) PY(K),PSLIP,Z(H),R(M),QVeL) )
628 TS(K) 2 TT(K)a(PSLIP/PT(K))/(PSLIP/PT(K))®on(FGRtK) /(1 ,+FGR(K))]
VMSQ(K)=C2CPEK a(TT(K)=TS(KY)
630 VMSQ(K)PAMAXL1(VMSQ(K),,0001) B
1F(ABS(VMSO(K)/VMSOK=1,),GEL2,Es5) GO TO 620
GO TO 610
CyoveoEND INTEGRATION OF MOMENTUM EQUATION

Cee INTEGRATION OF FLOW AREA
650 AREA(1)2AREAQ(1)
M s MA
DO 660 K=z4aNK
VM(M) & SQRT(VMSQ(K))
IF(MCMEQ,NE, Q) GO TO 654
TS(K) = TT(K)~VMSQ(K)/C2CP(K)
TP(TS5(K),LY,8.) CALL ERRORQ
654 CONTINUE _
1F(TS(KY.L Y.0, .AND, FGR(K) NE,O0.) GC Ta 590
RMHO{K)S PT(KI/Z(RG(KI®TT(K)) & (TS(K}/TT(K))#eFGR(K)
WOA(Kye RHO(K)ayM(M)
IF(M,EQ.MA) B0 TO 660
c NOTE « AVERAGE FLOW/AREA 1S APPROXIMATELY SURT(WGA(K=1)aWQA(K))
WOAVG = WOA(K)*WAA{K=1)
X 2 (WOAEK)WAA(K=1))a(WOA(K)=HOALK-1))/(WOAVGAaNQAYG)
AREA(K)=AREALKmL) ¢ 2, 0(WSTA(R)ISWSTA(K=s)) /
& (WQAVGo (L =xXs(,5¢Xe(,125+4Xa,0625))))
IF(DIsPiKZ1)7LED,) GO YO 640
PERIM 2 .56(LAMBDA(K=1)+_ AMBDA(K))
655 AREA(K)ZAREA(K=1)+DISP(Kal)aPERIM
Cyyy END FLOW AREA INTEGRATION
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C RECIPROCAL OF CALCULATED FLOow AREA, ETC,
IF(MOMEQ,EQ.08) GO TO 740
QAREA = 1./AREA(NK)
VMBC = vi(MB) o
IF(PLB+LT+0s +ORs PUB'NEsO«) @0 TO 740
VMSQASV= VMSQ(NK)
VVSAFE® yMSQSY
TF(VMLBSQ,NETO0.) GO TO 740

c CALL 'QIREM'! FOR NEXT QUESS of VMINKI)sVMBC
IF(Qv(ly, NE, L0.) 60 To 680
YO = 1, /TAREA
YTOL = 1, E.SoYo
TF(WF ,NE,0,) YO=YORWF/WSTAINK]
Dypx = prv( L?
IF(DYDX,EQ.0+ +OR. DYDX.EQ,XCHOKE) DYDX=sYN/VMBC
TF(,NOT, cHOKE) GO TO 675
Y0 2 YDeYO

675 QAREALl= QAREA
VUB1 = yMBC

680 XJp 3 =.758VMBC
IF(,NOT; SUBSBN’ XJP=,25%YMBC
CALL OIREMtVHBC QARFA, XJP oV}
IF(QV(1).EQ. 0.3 Go 10 682
IF(QV(5),gQ,Q.) GO YO 484
VHSQ(NK’!VMBCQVMBC
Go 10 60p

C EVALUATE p(W}/D(VLB), SAVE VELOCITIES
682 BOT = YMBCe vuai
IF(ABS(BOT),6T.1,) DNDV(L)=(GAREA-0AREA1)/BOT
GQ TO 749

c THE FLOW IS CHOKED
684 1F(CHOKE) GO TO 740
RAT!O 2 QAREA®YAREA
Do 686 K= 1 ¢ NK
686 AREA(K)=sRATIBsAREA(K)
CALL ADJWF2
GO TO 740

-

C CALL 'QIRgM» FOR LOWER BOUNDARY PRESSURE 1TERAT]ON

710 Yo = vMLBSQ
YYoL = 1'5.5¢vo
Dypx =

1.
CALL QIREM(VMSO(NK),VMSQ(L) >, 5~VH80<NK’-0V’
IF(av(s) . NE.D.) GO TD 600

c CALCULATE pOUNDARY PRESSURE

740 PLBC = RHO(L)4RG(1)®TS(1)
PUBC = RHO(RK)®RG(NK)*TS(NK)
WRQST = WSTA(NK)
WCALC = WRQST#OAREA®TAREA
IF(TYPELB(L)'NE.TE) GO T0 745
FGRTE(LY=FGR{1)
RGTE(L)SRG(1}
PYTE(L)=PT(1)
PSTE(L)=PLBC

745 IF(TYPEUB(L),NE,TE) GO YD 780
FGRTE(L)= FGR@NK)
RGTE(L)Y=RG(NNK)
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PYTE(L)SPTY(NK)
PSTE(L)=spPuUBC

780 1F(PDUM(9)Y LE.O.) GO TO 900

IF(X1(L).GE.PDUM(B) ,AND, X1(L),LE,PDUM(9)) GO TO 800
G0 10 g0g

800 CALL TABPRY(IHSTA,X1(L),LNEXTL(L),S?
CALL EDUMPY

RESEY PLB AND PU3 INDICATORS
900 PLB 0

PUS 0!

COMPUTE SHOCK LOSS
TF(PDUM(18),E0,0,) RETURN
K = 1
M =HA

910 SQM 2 yMSQ(K)/€(1.,42RGIKIaTSEK))
IF(SOM.LE.1.} Go TO 920
CALL GETIY
1IF(MD,EG,0) &0 TO 920
VUMXSQ= yM(MD)#yM(M4D)/(C2CP(K)2TT(K))
SQMD = 5° #VVMXSO/(1,-VVMXSQ)
1F(SQMD,.GE.17) GO TO 920

DPTR = 1, e ((6.#50M)/(SQM+5,))ea3,5 & (6,/(7,8S50M=1,))=92,5
PTR(J)= PTR(J) & (1.=PDUM(18)®DpTR)
920 M = Mot _
K Z Ket
IF(M,LE.MB) 80 TO 910
RETURN

1568 FORMAT(584 w#e ERROR IN FLOBAL, REQUESTED HOUNDARY PRESSURE EXCEE
&DS/6X37HTOTAL PRESSWRE AT YRAILING EDGE POINTF11.5,1HsF814501H/
§6X3HPS=F8,3,8X3IHPT=FB8,3,)

1570 FORMAT(" ase IN EVALUATING MAX FLOW AT STAZ"F§.3," (L="14,

&") ROUTINE FLOBAL FINDS YYPE "AG,1H,A6," BOUNDARIES,0/6X,
4"VARY=F MUST BE INPUT FOR CHANNELS ADJACENT TO FARFLD, FREE; OR P
SRES BOUNDARIES,"!}

1628 FORMAT(" gsea WARNINGeJUST BELOW SLIP LINE, PT IS LESS THAN PS, S
&ETTING V=.0L17"/6Xs3HPTeFB8,3,6H PS3F8,3.6H 2:F8,3,5H RaF8,3,
86H @V=F3.0}

END
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sDECK LF]T2D

SUBROUTINE LFI1T2D(X,Y,TO0,NXY)
eLFIT2D LINEAR SURFACE INTERROLATION eLFIY2De
C IN A RECTANGULAR GR!D

DIMENS]ON X(2',Y(2),10(2)

INPUT=
X‘Y
NXY

aoo

LIST OF COORDINATES AY WHICH INTERPOLATED VALUES ARE TO BE
NO OF COORDINATE POINTYS :

NXT
NYT
Xt
Yy

NUMBER OF X7T
NUMBER OF Y7
X=GRID OF T~TABLE
Y-GRI1D 6F TwTABLE
T TABLE OF vA|UES
NOTE NUMBER OF Tw=VALUES 1S NXTaNYT,; ORDER 1S ILLUSTRATED RELOW

YT(NYTI® T(3) T(6) T(NXTeNYT)

Y¥T7(2) o T(2) T(5) T(8)

Y1y e Ty T4y T(M.
LR EE R L EX TR T T T X TN N P L LT X 1 Puptuy

XT(1) X1¢2) XTENXT)

-

R

aaaoaoaoaoaaoaaa

OUTPUT.
T0 * INTERPOLATED VALUES AT X,Y

aa

COMMON /CTHICK/ NXT,NYT,XT(20),¥T(20),T¢78)
COMMON /ERASE / DUM(400),T1€280),72¢200)

C FIND CORRECT X=INTERVAL
1 RS
M s 4
ISy €0
100 Ncounts 0 ‘
105 TF(X(MYeLT.XT(1)) GO TO 110
IF(X(M),GT . XT(1+1)) GO TO 120
F S XMIXTOID 2 (XT (o)Xt (L))
GO Y0 159
110 Ir(1,gQ,1y GO Yo 140
! S et
GO 10 12%
120 §F<(1*1);se:nxTa GO TO 145

s l+1
125 NCOUNT= NCOUNTsy
TF(NCOUNT GTTNXTY) CALL ERROR1
Go T0 105
140 fF = 0
GO TO 150
145 F z 1.

C INTERPOLATE WRT Y
150 IF(1,EQ,18Vv) GO YO 160
1J2 = 1aNYT*l
1J1 s [J2=NyT
CALL LFlTizYT,T L1y, NYT, ¥ TL,NXY
?ALL LFITLOYY, TE1 027 ,NYT, Y, T2.NXY
sV =1

c INTERPOLATE WRT X
160 To(M) = FaT2(M)ell =F)aTLi(M)

M S Met
IF(M«LE'NXY) GO TO 100
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) AY X(H).Y(H).M81.NXY

Cy.. END LO0P FOR XNTERPOLATIONG TO(M

RETURN
END
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*DECK TTPT

SUBROUTINE TTPT(MA,MB, WSTA,DISP,WAKE,TT,PT,LAM,RGX,C2CPX,FGRX)

BTTPT=~ T, PT, AND RCU ROR STREAML INES sTTPYe

aocgaooaaonooaoaaaan aaa

aQaaQ

aaoaaon

LOGICAL WAKE
REAL , LAM(25)
DIMENSION WSTA(25),DISP(25),YT(25),PT(25),

1 REX(25)1C2CPX(25) + FGRX(25)

INPUT=
MA
Mg

FIRSY FIELD POINT
LAST FIELD POINT

OUTPUT. :
WSTA LIST OF STREAM FUNCTION VALUES

DISP(K)=NON=IERO FOR POSSIBLE SLIP CONDJTION BETWEEN STYREAMLINE
K AND Kel, OTHERWISE DiISP(K)=0.
DISPLACEMENT THICKNESS OF WAKE IfF POSITIVE

+TRUE, IF THERE EXISTS ANY WAKE DISPLACEMENTS,
INTERPOLATED TOTAL TEMPERATURE

INYERPOLATED TOTAL PRESSURE

LAMINA THICKNESS IN THIRD DIMENSION: BLOCKAGE EFFECT
INTERPOLATED ANGULAR HOMENTUM aoeNOT NOW IN USE
GAS CONSTANT
C2CPX = SPECIFIC HEAT
FGRX 17/7¢(6AMal,)= FUNCTION OF GAMMA FOR cALCULATING DENSITY
NOTE « LENGTH OF WSTA.TT,PT,RCU=LISTS IS MB=MAel

WAKE
TY

PY
LAMBDA
RCU
RGX

WAKETB, CONVTBx CADUWF

TABLE OF CONVECYED PROPERTIES

INDEXe LT=LYO,LTE .

COMMON /CHDATAZ CH(1)sLTINEXT(L)sNPTEL) oL PSTIC1)oLTT(L)4LPT(1 Y,
1 LRCU(1),
2 CRG(1),CPGJ(1Y,E2CP11),0G6AM(1),FGT(L) ,FGP(LY;
$ FGR(1),AREATB(¢485)

INTEGER CH

DIMENSION XCH(1)

EQUIVALENCE ¢CH(XCH)

SEE OTHER LISTING OF TYPT FOR EXPLANATION OF VARIABLES

FLOW ADJUSTMENT TABLE
INDEXe LF=zLFO.LFE
DIMENSION XLF (1) e X2F (1) o XLBF (L) o X1AF (1)

1 S{F(1),NCHB(1),NCHA(1),JORDER(1),VNR(12)
EQUIVALENCE (LFB, X1BF ), (LFA, X1AF), (LRF NCHB),‘LRXF NCHA?
DIMENSION Lra(1).LFA(1).LRF¢1).Ler¢1)

TABLE OF WAKE DISPLACEMENT THICKNESS

INDEXe LW=LWO,LWE ]

DIMENSIQN X2W (1) s LWNEXT(1)sS1W(47)
DIMENSION DST(1)
EQUIVALENCE (NST,SiW)

SUBTABLE ARRANGEMENT ISe
X2W, LWNEXT(52¢2N), SiW(1l)y,siuw(2),,,S1W(IN), DSY(1),DSY(2),,,DETLN)

X2W 3 STREAMLINE COORDINAYE

S1w s DISTANCE ALONG SYREAMLINE FROM ¥.E,

Dsry 3 WAKE DISPLACEMENT THIECKNESS AS A FUNCTION OF Siw
EQUIVALENCE (CH,X1F,X2W), (LTNEXT,X2F,LWNNEXT), (NPT,X1gF;S1iW)
EQUIVALENCE (LPS1/X1AF), (LTT:SlF)a (LPToNCHB)- (LRCUsNCHA)
eQulvakence tCRG,JORDER), (CPGY,VNR)

COMMON /SLYAB / W(128),X2¢128),SLCHN(128)
INTEGER SLCHN N . i .
COMMON /1xOR1G/ LHO,LHE, LBDO,LBDE, LTO,LTE, LWO,LWE, LFO,LFE,
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o LO,LESTA, LDUM(8), .
MO NMs NJINFCOLS» MAXNJ,MAXOL sMAXNMIMAXLE)
@ LEDJLEEs LROLRE/LRD

DIMENSION LIMITS(24)

EQUIVALENCE {LIMITS«LHO)Y

-4

COMMON /CIDEX / M, J,MU,MD,1STAG

COMMON /CMAXIT/ MAXIT,MAJCTR,GREFIN,EDUM

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

COMMON /CR /7 R(300)

CoMMON /CS1 /7 $1(300) _
COMMON ZCTHIBK/ NTHKX,NTHKY,THKX(20), THKY(20),THIK2D(78)
CoMMON /C72 / 1¢(300)

COMMON /ERASE # PS1(800)

INTEGER CHX

c INTERPOLATE FBR LAMINA THICKNESS
NK = MB=MA+1
CALL SETM(1,1,, LAY,NK)
IF(NTHKX.,LE.1) GO TO 100
CalkL LFlropez(Mas,2cMay, LaAMNK)

C INITIALIZE
100 WAKE = ,FALSE,

c DEF INE
K

N
M =

UMRER OF STREAMLINES, NK, ASSOCIATED WITH EACH CHANNEL

LR -3

WADD
105 NK
Ki
M1
110 CALL GETIX
IF(M,NE,M1) GO YO 114
CHX s S{LCHN(J)
PS11 = x2(4)
114 Ir(sLcHN(Jy,RE.CHX) GO TO 120
NK T NKeY
NISP(K)®0 "
WSTA(K)=W(J)4WADD
PST(NKyzx2(J}
K = Kit
M T Mel
IF(M,LE.MB) 60 70 110

TXOOX W

c FIND INDEX IN CONVTS
120 L7 2 LTO
125 IF(LT.GY,| TE] CaLL ERRORY
IF(CH(LY).EQ.CHX) GO TO 130
Ly = LY+LTNEXT(LT)
GO 70 125

c INTERPOLATE FOR CONVECTED PROPERTIES
C  SCALE THE PS! TABLE YO CONFORB TO THE LPSIsTABLE IN /CONVTB/
150 Ny = NPTLLT) _ \
I = LTLASI(LT)
l2 z ]leN!?
TF(K1,EQ,4 ,AND, NK,EQ,3) PSlisPSitle8,
PSI1 = g, eAINT(PS141/8,)
F a XCH‘IZO’.)/S,
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VD 19U KNaYaNK
140 PS|(KN)a(PSI{KNyePS11)sF
Iy S LYSLYT(LT)
lp S LT+LPT(LT)
Is = LTeLRCUCLT)
CALL LSPFIT(EH{1),CH(IT), NI, PST,TT(K1),NK, 0)
CALL LSPFIT(CH(1),CHIIP),NI, PST1,PT(K1),NK, 0)
CALL LSPFIT(CHCI) CHIIS)INTs PST+RCU(KLYsNKs 0)
CALL SETM(1,CRG(LT),RGX (K1) /NK)
CALL SETM(y,C2CP¢LT),C2CPX{K1),NK]
CALL SETM(L,FGR(LYT),FGRX(K1),NK}

WAKE DISPLACEMENT THICKNESS
SEARCH FOR X2-SUBTABLE
IF(M,GT.MB) G0 TO 200
X29 = x2¢J)
DISP(Kel)as=1"
LW = LWO
155 IF(LW.GE,LWE) GO YD 190
IF(X2WlLW) . EQ.X2J) GO TO 170
Lw = LweLWNEXT(LW)
GO TC 155
FIND TRAILING EDGE S1 IN THE FLOW ADJUSTMENT TABLE, S1F
170 Lr = LFD
175 1F(X2F(LFY.EQ.X2J) GO 7O 180
LF = LFeNFCOLS
IF(LF,LY,LFEY GO TO 175
CALL ERROR1 ,
INTERPOLATE FOR WAKE DISPLACEMENT THICKNESS, DSTAR
180 S1FTE=S1{M)SLF(LF)
S1«FROMeT E
IF(SIFTE,LE.Q,) GO 1O 190
N 3 (LWNEXT(LW)=2)/2
LSTAR = LweN
CALL LSPFIT(SIW(LW),DSTCLSTARY,N, SAFTE,DISP(Ket),1s 0)
IF(DISP(Ke4)) 184,184,186
184 DISP(K=1)awy.
GO Y0 199
186 WAKE ® ,TRUE.

\

LOoP FOR NEXT CHANNEL
190 WADD = WSTALK=1L)
.Gg T0 108

USE CCONSTANY DENSITY APPROXIMATION FOR MAJCYR,LE,NODENS
200 IF(MAJCYR,LETNODENS) CALL. SETM({{,0,,FGRX,Ket)

RETURN

END
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10
20

S0
40

OVERLAY(SYC,2,1)

PROGRAM STCX

COMMON ZADJWFL/ MODELFF,
COMMCN /SELECT/ (ENTRY
Go 1O (10,20430,20), ENTRY
CALL ADJWF(MODEDLFO)

CALL STALOO

GO YO 40

CALL ADJWF(MODE,LFF)
RETURN

END

MODEO ,LFO
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SDECK ADJWF

SUBROU

QADJHF-

30 e XesReRoeEosRe N R o] aaaoaaaoaq

2R ReEesleNe N NeleNoRsFe NelNale e Nel

aagdaoaa

INPUT»
MODE

LFF
TOLWFU

oUTPUYT=
MODE
MODE
MODE

NOTE
TEX]2

THF

TERWF

cOoMB3
CaDJWF,
COMMON
L

TINE ADJWF(MODEasLFF)
ADJUST WEIGHT FLOW ®ADJF e

OPERATION MODE

=1 FoR EVALUATIQN OF TERWF Ay (RF

0 FOR ADJUSTMENTY oF FLOW RATES AY CHOKED STATIONS

1 FOR ADJUSTMENT OF FLOWS FOR KUTTA CONDIVION AT T,8, LFF
FLOW ADJUSTMENT TABLE (Y,E,) INDEy

TOLERANCE ON TERWF

1 IF FLOW RATE HAS BEEN CHANGED ROR TESLFF

2 IF YEaLFF HAS CONVERGED AND LFF HAS BEEN INDEXED
3 IF aLL TE S HAVE CONVERGED

«ABOVE OUTRUTY QOCCURS FOR MODEsy INP(TY

s Y,B, X]2«COQRDINATE

3 FLOW RATE OF VARIABLE CHANNEL

s KUYTA CONDITION INDICATED FRACTIONAL FLOW ERROR

CHDAYA, STATAB :
/CHDATA/ CHNAM(1’aL”NEXYtl).NTPLONliloTYOtl’nPTO(})
6

[
TS0(1),PS0(4),MACHO(1),A0(17,VARY5),TAB(S)

INTEGER CHNAM

LOGIC
FLOW AD
INDEX =
NFeoLs
XiF
X2F
X1BF
X1AF
S1iF

LFBsLF
NCHB, N
LRF
LRXF
JORDER

JORDER
DIMENS
t

EQUIYV

DIMEN
STATION
INDEX =
SCHOKE
NMCL
MCL
DIMENS

Go Do Co ¢+ p

DIME
EQul
INTE

Al VARY

JUSTMENT TABLE

LFsLFO,LFE

= 8

= ORYHOGONAL COORDINATE

STREAML INE COGORDINATE OF SL EMINATING FROM T,E,

X1=CQORDINATE OF CHOKE STATION OF FLOW BELOW T,E,

X1wCOORDINATE QF CHOKE STATION QOF FLCW ABQVE T,E,

S1aCOORDINATE QF T,E, (UPPER SURFaCB), THIS ITEM

1S USED WHEN INTERPOLATING FOR WAKE DELTA=STAR,

ASINDICES OF STATIONS BELOW AND ABOVE T,E,

CHAsNUMBER OF CHANNELS BELOW AND ABOVE T,E,

3 INDEX OF DUMMY QRTCHN L1ST FOR THE T,E,

) r~9ex OF LAST CHANNEL BELOW THE T"E,

= 0 IF TOTAL FLOW AT X%{F IS GIVEN

= 2 {F FLOW ABOVE T,E, 1S GIVEN

s {1 }F FLOW BELOW T,E, IS GIVEN

s -1 IF FLOW AT X4F IS cHOKED AND STNGLE CHANNEL

10N XAFCL)aX3F (1), X1BP (1) sx3AR (D),
$1F (1) NCHB¢1),NCHA(1),JORDBR(1),VNR(12)

ALENCE ELFB, X1BF )y (LFA, X1AF ), (LRE,NCHB), tLLRXF ,NCHA)

sioN LFBC1)  LFACL)Y ,LRF (1), LRXF 1Y

TABLE .

LeLOdLESTA

s STATION CHOKE INDICATOR (ADJWF,BRWS;WRIOUT)

a SHARP CORNER INDICATOR (BLDTBS)

s FIGLD INDEX OF CONTROL STREAMLINE (PYMOVE,FLOBAL)

10N Xl(l)@LNExT(i)oMLB(lY?MUBii}.PRIMKl)o
TYPELB(L),NaMELB(1),ILB(s),PLB(L) SLLB(L),
TYPEUB(1) ,NAMEUB( 1), 1UB(L),FUB(L),S1UB(L]),
VMB(1) s OWDV (1) 4X2CL (L), SLEWR(L) MCLLLY
ANGTE(1),PTTE(L),PSTE(1) ;FGRYE(Y) RGTE(L),
ANGEXP(1):BS0EXPt473)

NST0N CRVLE (1)) ANGLE(Y)

VALENCE §SCHOKEsDWOY) , (CRVLE,ANGTE) s (ANGLEPTTE)

GER PRIM,TYREL B, TYPEUB,SCHOKE 1Y
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EQUIVALENCE (CMNAM,X1F X1), (LHNEXT X2F,LNEXT)
EWYIVALENCE (WYFLOWsX1BF oMLBY, (TTOMXL1AF,NUB) ) tPTO0eSLF,PRIM)
EGUIVALENCE (TSO,NCHB,TYPELB)Y, (PSONGHA,NAMELB)
EQUJVALENCE (MAUHO,JORDER,1.B), (AO,VNRWFLB)Y: (VARY(1),S1L.8)
EQUIVALENCE (VARY(2) ,TYPEUB), (VARY(JI),NAMEUB), (VARY{4),1U8)
EQUIVALENCE (VARY(5),FUg)
EQUIVALENCE (TAB(1),AREATB,S1UB), (TAB{2Y,VYMB), (TAB(3),DWDV)
EQUIVALENCE (TAB(4),%X2CL), (TAB(S),SLOWT) ;(TABtS) ,MCL)

c
COMMON /ALLCOM/ MACHA,PSA,TSA,PTA,YTA, AXTA/RGA,GAMA,
1 MACHC4PSC,TSC,PYC,TTC, AXTC/RGC,;GAMC,
DAX]T,SCALEA,TTE,CHOTSY
REAL MACHA(L) ,MACHC
LOGICAL AX1A,AXIC,CHOTSY
COMMON /CFB /7 L, Ma, NB.PLH PuB,WF,CHOKE,SUBSON, NK,PLEC,PUBC,
1 onDKt. TAREA.VHBC, NROSY.NCALC, OVta)oovpte).
® JSUM,VM{BSQ
LOGICAL CHOKE,SUBSON
INTEGER XCHOKE
COMMON /CSS / SSFMLASSEF1SSEANG,SSDF,SSFEND,SSFNDY
1 ¢ SSDLEA4FACT,BRLX,CURRLX,1SIC
INTEGER SSFML
LOGICAL SSEF SSDF, 8SDLE
COMMON /ERASE2/ AREA(96),AREAO0t96),DISP(98);PT(96),LAMBDA(96),
1 RHO(96)¢SQRTVV(96),TS(981,TT(96),VMSQ(96),
2 VVKQKP(96)
2 WOA(96) pWSTALS6), RGL98).L2CP(D6),FGRIDPS)
REAL , LAMBDA
DIMENSTON ES2(96)3SDNQRM(96)
EQUIVALENCE f£S52,VVKAKP )Y, (SDNQRM,RHO)
DIMENSION RCU(96)
EQUIVALENCE (RCU,LAMBDA)
c INDEXw M3MO,NM
COMMON /C2 /7 Tt300)
COMMON /CR / Rt300)
COMMON /CS2 / $2(300)
COMMON /CSt 7 $1(300)
COMMON /CPKWI1 / Pn11<soo>
COMMON /CM / JMs(300)
COMMON /CCURV / CURY(300Q)

CO4MON /CB / B(300)
COMMON /CIDEX 7 MeJdiMUMD, !SYAG
COMMON /1XO0R1G/ LHO 'LHE, LBDO LBDE, LTOSLYE, LWO,LWE, LFO,LFE,
L0, LESTA. LDUM(B),
MO,NM; NJ,NFCOLS, MAXNJ,MAXOL, MAXNM MAXLE,
o U’:O ‘LEEy LROJLRE,RD
DIMENS|ON LIMIT5<?
EQUIVALENCE tLlMITSyLHO)
COMMON /SLYAB / W(128),%X2(128),SLCHN(128)
INTEGER SLCHN
COMMON 7/ CYE 7/ TOLWF TOLWFU,TEXI2,TWF,TEQWF ,JREY
COMMON /CINNER/ INRCTR,RDUM, NINNER(16),CNVF(16)
COMMON /CPRINT/Z CLUM(6)¢PDUML20)
COMMON /CQIREBM/ ¥TOL,Y0;DYDX,CTRMAYX
COMMON /CTABRR/ | 1TAB
COMMON / CGRAV / CG

s %

NAMELIST /ADJ1/ PSTE,WHpWCA(C,WAB,YO
c BEGIN L 00P YHROUGHW FLOW ADJUSTMENT TABLE
IF (LFF,EQ, 0) LFF=(FO
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LF s LFF
{F(LF,GE,LFE) GO TO 390
100 IF(JORDER(LF),EQ;3) GO TO 310
¢ MODE=1, THIS ENTRY FOLLLOWS A MODE=ey, CONTINUE TYHE CALCULATION 3Y

c JUMPING TO THE RREVIOUS EX[T POINT,
IF (MODE,EQ,3 (AND, LF,EQ,LFF) GO TO (138,251);JRET
PLB = 0,
PUR. = 0.
WF e 0;

SUBRSON= rnue

X1vE = XiFCLF)

X2TE = X2F(LF)

LXA =

LKB s 0

rF¢J0RDER(L*;.Lr /0) GO TO 115

C SEARCH FOR THE TWO STATIONS AT XiF(LF)
CALL STAX4(X{TE,X2TE,X2TE,LX3,LXA)

c SEARCH FOR CHOKE STATION IF THE FLOW IS OHOKED UPSTREAM

LKB z |XB
LKA = XA .
TF(X4BF(LF) (NE,X3TE) CALL STAXL(XLBF(LF),X2TE,=1,sLKB,DUM)
IF(XL1AF(LF),EQ,X3TE) GO TO 120

118 CALL STAXL(XLAF(LF)swl, o X2TE,DUM¢LKA)

120 1F (MODE) 122,130,122

122 tF(JORDER(LF)) 300,140,200

C SINGLE CHANNEL CHOKE

130 IF(JORDER(LF).,EQs(=%)) GO Tp 133
IF (LKB,NE,LXB) GO TO 332

131 IF(LKA,NE.LXA) GO 10 133
GO TO 136

132 s LKB
GO 10 134

133 | 2 LKA

134 CHOKE = |, TRUE,
CALL FLOBAL \
SCHOKE(L )} 8XCHOKE
LK2 z L
VMR{L)=s VMBC
RATIO = WCALC/WRQST
ASSIGN 135 To IREY
YEX12 ® X2VE
1F (LKB.EQas0 OR: L. EU.LKB) TWF = WCALCH#CS

GO0 To 255
135 1F¢L EQ,LKB) so 10 131
136 LF = LFaNFCOLS )
PFCLF,LTSLPEY GO TO 100
G0 To 900

Cea [YERATE FOR T E, DHESSURg, JORDER(LF)=0
140 PTEMIN = «i,EB6
PSYE = RTYEMIN
1F¢,NOT,CHOTST) GO YO 3150
L s LKB
CHOKE = [TRUE,
cALL FlLOmal
PURX ® PUBC
WBCHOKa WCALC
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wBo s WRQST

L 3 LKA
CALL FLORAL
PLBX = PLBC
WACHOKz WCALC
CHOKE = [FAL{SE,

c T,E, STAYJON PRESSURE
1F(LKB.EQ.LXB) GO TO 142
L s LXB :

WF s WACHOK
catl FLOBAL
PUBX 3 PUBC
142 IF(LKA,EQ,LXA) GO TO 144
L s | XA
WF 32 WAGHOK
CALL FLOBAL
P?Bx s PLBC
W t 0,
SUBSON 3 ,TRUE,
PTEMIN 3 AMINIC(PUBX{PLEX)
RSYE s PTEMIN
1F (SSDF ,AND, LKB ,NE, LXB ,AND, LKA ,NET LXA ) GO TO 1576

144

150 QVP(y)= 0,

155 | s LXB
PLB s 0,
PUB s PSTt
CALL FLOBAL
VMBSAvVs yMBC
PTB z PT(NK)
weo t WRQSTY
Wwe = WCALC

L s LXA

1FLQVP(L),80,0,) PSTE=PUBC

PLB = PSTE

PUB 3 0.

CALL FLOBAL

YO 3 WRO+WROST

}F¢,NOT,CHGTST) GO TO 157

1F(PSTE,LT,PUBX) WBFWBCHOK

JF(PSTE,LT,PLBX) WCALCSWACHOK
157 WAB s WBeWCALC

Yo, s 3,8=80Y0

DYDX & «f,Ew5

1F (PDUM(6),EQ,2, )WRITE(6,ADJ1)
CALL QIREM (PSTE,WAB,,5e(AMIN{(PT(1),PTB)+PSTE),QVP)
IF (PSTE ,GE; PTEMIN) GO YO 1574
WBp = CGOWBCHOK
WAP = CGoWACHOK
LFPR = LF ¢ 3
WRITE (6,1257) (X1F (1) 13LF ,LFPR),PTEMIN; WBP,WAP
GO TO 1576
1574 1F(QVP(1};NE;0,) GO TO 155
VMB(LXB)#VMBSAV
VMB(LXA)EYMBC

c INDICATED FLOW ADJUSTMENY ERROR
vy s (WB=WBO)Y/YD
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XX = WBO/YO
GO TO 1578
- 1,E, OF 2 CpD-NOZZLES OR BOTH CHNS CHOKEBD
1976 YY = BIYS
1,
x2F(LF)
TWP WBO®CG
TERWF s YV
JRET = %
1F(MODE,EQ, (1)) RETURN
158 1F (XX ,EQ, 1,) GO To 1985
IFCABSCYYY LT, TOLWFU) GO TO 300
®  MARK STATION TABLE CHOKE INDICATOR
1985 1F{(NOY,CHOTST) GO TO 3139
1F(PSTE,LE;PUBX) SCHOKE(LKB)3XCHOKE
1F(PSTE,LE|PLBX) SCHOKE(LKA)=XCHOKE

C

X X
1978 TvExl?2

e OBTAIN NEXT FLOW ITERATE

159 1F (XX «+EQ; 1, ) GO TO 165
IF(VYNR(LF)NE,0,) GO TQ 160
VNR(LFel)sw2,
VNR(LF+2)2,1

160 XXNEW = XX
VNR(LF+6)z20,
CALL NEWRAP(XXNEW,YY,VNR(L F))
IF(VYNR(LE®6) ,EQ,f=1,)) XXNEW=XX
RATIO = XXNEW/XX
GO 1D 166

165 RATI0 a WBCHOK/WBO

166 ASSIGN 179 To IRgJ
L s LXB
Go Tn 25?

170 RAYI0D s (4, =XXNEW)aYQ/WRQST
ASSIGN 900 TQ IRET
L g XA
1F (XX {ME; 1.) GO TO 255
RAYIO & WACHOK/WRUST
ASSIGN 3$00 TO IRgTY

G0 To 255 ,
Cas CALCULATION OF TE PRESSURE (GIVEN FLLOW) AT STATION (X1,
Cao _ JORDER(LF)=1,2
200 IF(JORDER(LF),EQy2) GO TOQ 205
C JORDER=1
LXg s | XB
LX2 3 LXA
LK1 s KB
LK2 s LKA
GO To 210
c JORDER=2
205 LX{ s XA
LX2 = LXB
LKy s LKa
LK2 3 | KB
210 s LX1

CALL FLOBAL
Yna(L)-,vnec
F{JORDER(LF) EQ,;2) GO YO 220
PLBX & PUBC
PUBX = 0,
GO To 230
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220 PL,BX = 0,
pUgX =2 pLBC

c CALCULATION OF FLOW (GIVEN TE PRESSURE) AT STATION LX2
230 1F¢,NOT,CHOTST) GO TO 245
C CALCULATE MAXIMUM/CHOKED FLOW
L z K2
CHOKE s [TRUE,
CALL FLOBAL
CHOKE = ,FALSE,
VMRSAVa VMBC
WACHOKS WCALC
RAY]O = WCALC/WRQST

c CALCULATE PRESSURE AT THE T,E,  STATION

235 % z | x2
F(LK2,EQ,LX2 ,0R, SSDF) GO Yo 2490
WF z WCALC
CALL FLOBAL
WF 2 0,
240 1F((PLBX,NE,0, ,AND, PLBC,GE,PLBX) ,0R,
» (PUBX NE,0, ,AND, PUBC,GE,pUBX)) GO Tpo 242
GO To 245

C CHOKED F|OW
242 SCHOKE(LK2)=XCHOKE
VMB(LK2)syMBSAV
GO0 T0 2505

C FL.OW |S NOY CHOKED
245 PLB = PLBX
pUB s pUBX
CALL FLOBAL
250 VMB(L)® VYMBC

c INDICATED FLOW ADJUSTMENT ERROQR
YERWF & (WCALCeWRUST)/WRQST

2509 TERI2 = X2F((LF)
THF s WRASTCG
JRET & 2
1F (MODE,E0;f«1)) RETURN

251 ASSIGN 300 TO IRET

IF(SCHOKE(LK2) ,EQ,XCHOKE) GO TO 255
IF(ABS(TERWF),LT,TOLWFY) GO To 300

c OBTAIN NEXY FLOW ITERATE
IF{VNR(LFYNE,O0,) GO TO 252
VNR(LFel)se2;
VNR(LF¢2)5;250WRQST

252 WNEW = WRQST
VNR(LF#+6)%0,

CALL NEWRAR(WNEW WCALC=WRQST,VNR(LF))
IF(YNR{LFe68) EQ,(»1,)) WNEWzWCALC-
1F¢(,NOT,CHOTST ,QR, WACHOK,GE,WNEW) GO TO 293
WNEW =& WACHOK
SCHOKE(LK2)3XCHOKE
GO YO 254

253 IF(SCHOKELK2) ,EQ,XCHOKE) DWDV(LK2)=0,
LK2 = LX2
ASSIGN 900 To IRET

254 RAT[O = WNEW/WRUST

189



C aDJUST fFLOW IN THE STREAMLINE TABLE

255 M s MLB(L)
CALL GETIX
JA £ J
M & MUB(L)
CALL GETIX
JB = J

¢ CHECK T0 SEE IF USER WISHES FLOW RAYE T0 BE VARIED

JX s JA :

258 LH s LHO
260 1F{LH,GE,LHE) GO TO 267
IF(CHNAM(LMW) ;EQ ,SLCHN(JX)) GO TgQ 265
LH 8 LH¥LHNEXT(LH)
GO To 260
265 1F ((NOT,VARY(LH)) GO 1Q 280
267 1F(JX,EQ,J4B) GO YO 270
JX s JB
GO Yo 258
c ADJUST FLGWS
270 DO 275 JsJA,JB
275 Wly) = WU )eRATIO
: GO To 290
c DO NOT ADJUST FLOWS, PRINT COMMENT IF SURER~CHOKEW
280 1F(SCHOKE(LK2),NEXCHOKE) GO TO 790
IF(RATIO,LY,1,) GO To 282
SCHOKE(LK2)=0,
GO TO 290
282 WRITE (6,1280) RATIQ,X3(LK2),CHNAVILH)
290 GO Y0 IRET4(135+13704900¢300)

o

INDEX TO NEXT TRAILING EDGE,» MODE=)1 AND TOLWF SATISFIED
300 IF(LF NE,LFF) WRITE(6,1300) TEXI2,TWF,TRRWF
MODE & 2
310 LF t LFeNFCOLS
1F¢(LF.GELLFE) LFaLFO
1F¢LF,NEVLPF) GO TO 100
c ALL FLOW #DJUSTMENTS ARE CONVERGED
390 MODE = 3

c RETURN
900 LFF = LF
1F(PDUM(6),EQ,0,) RETURN
11TAB = LFO
CALL TABPRY(SHCADJWF ,X1F,LFE,10)
CALL TABPRY(gHW,y,NJ,10)
RETURN

1157 FORMAT (534 sas WARNINGa BOTH CHNS CHOKED « xIg,X12,X}1B,Xx114 3,
® 4F8,3‘12H PS,WB, WA =‘3F10,4)

1280 FORMAT{50H #es CHOKING, W[LL NOT REDUCGE FLOW SINCE VARY=F,6X.8
eNRATIO = F9,6,9H STA = F8,3,94 CHN 3 A6)

1300 FORMAT(99XsF6,00F13,44F31,9)
END
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#DECK BRHS

8pRHS = w

oo

aaaoan 0

SUBROUTINE- BRHS

OUTPUT=

COEFFICIENT B AND RHS TE3IIMS

RHS{M)=® RIGHY HAND SIDE OF THE MATRIX EQUATION FOR DS2
B(M) = COEBFFICIENT OF THE CURVATURE TERM

STATION TaABLE

INDEX= LeL0,LESTA

SCHOKE=z STATION

CHOKE INDICATOR (ADJWF,BRHS/WRIOUT)

MCL z SHARP CORNER INDICATOR (BLDTBRS)Y
MCL = FLELD INDEX OF GONTROL STREAMLINE (PTMOVE,FLOBAL)

COMMON /CHDATA/

Oc Oc Do B> =

DIMENSTION
EQUIVALENCE
INTEGER
COMMON ZALLCOM/
é
&
LOGICAL
REAL
COMMON /CB /
COMMON /BITS /
COMMON /CCURY /
COMMON /CDS2 /
COMMON /CEQUMP/
COMMON /CFB /
&
&
INTEGER
LOGICAL
COMMON /CIDEX /
COMMON /CMAX4 /
COMMON /CMAXIT/
COMMON /CPWIL /
COMMON /CP1 /
COMMON /CPRINT/
EQUIVALENCE
COMMON /CPTMOV/
COMMON /CRHWS
COMMON /CR
COMMON /C€S%
COMMON /0S2
COMMON /€SS
&
INTEGER
LOGICAL
COMMON /CYABPR/
COMMON /CTOLRL/
8
COMMON /CVM /
COMMON /CZ /
COMMON /ERASE2/
&
8
8

MN™NNN N

XL¢1) s LNEXT(1),MLB(1),MUBLLYPRIMEL),
TYPELB(1),NAMELB(1),1LB(1},FLB(L},SLILB(L),
TYPEUB(1) ,NAMEUBt1),1UBLL),FUB(L),S1UB(1),
VMB(1) WDV (1))X2CL (1) ,SLEWIC1),MCLI1),
ANGTE(L1) ,PTYE(1),PSTE(1), rsn?etx:.RGTE(i).
ANGEXP (1) ,BSQEXP(475)

CRVLE(1),ANGLE(1)
(SCHOthDHUV).(CRVLE.ANGTE).CANGLEoPTTb)
PRIM, TYPELHB,YYPEUB,SCHOKE (1]
MACHA,PSA,TSA,PTA,TTA, AXTA/RGA,GAMA,
MACHC,PSC,TSC,PYC,TTC, AX1C,RGC,GAMC,
DAX]T,SGALEA, TTE,CHOTST

AXTA,AX1C,CHDTSY

MACHA (1) ;MACHC

B(300)

B1TS,BLANK

CURV(300)

DS2(¢(300)

[GODMP

L,MA,MB4PLB,PUB,WF,CHOKE,EUBSON, NK,PLBC,PUBC,
XCHOKE, TAREA,VMBC, WRQSTyWCALC, QV(8),QVP(8),

JSUM, VML, Bs@
XCHOKE ,
CHOKE, SUBSON

MyJaMUMD, ISTAG
ES2MAX, IMX s RMX s DS2MAX,LGNY
MAXREF o NREF [N
PH]1(300)
Pl,TWOP].P1Q2,P104,TODEG, TORAD
PLD(6),PDUM(10)
{PRTES2,RPDD)
prPTMOV(2) ,NDDENS
RHS(300)
R(300)
$1(300)
$2(300)
$SFML,SSEF,SSEANG,SSDF,SSFEND,SSFNDY,
DSS(4),7SIC,RHOC,RHOCSS
SSFML

SSEF SSPF
117AB
TOLRL ;MAXSWP,CLEN,DTOLRY,.TOLES2,NSWR,
DS1DMP,DS1DPY, DroLR2(4>,531REF.TOLINR
VM(300)
£€¢300)

AREA(96),AREAQ(96),DISP(95),PT(96) 1 LAMBDA(96),

RHO(96)¥SQRTVV(96),TS(G8),TT(96)VMSQ(Y6),

VVKQKP(96),

WOA(96) pNSTA(96), RG(96),C2CP(96) FGR(96)
191

GEBRHSS



REAL " LAMBUA

DIMENSION ES2(96)ySDNQRN(96)
EQUIVALENCE fES2,VYKQKP ), ¢ SDNARM,RHO)
COMMON /IXORIG/ LHO,LHE» LBDO,LBDE, LTO4LTE, LWOsLWE, LFO,LPE,
3 LO,LESTA,LSO, SE,LDUM(S),
8§ MO, ,NM, NJU,NFCOLS: MAXNJoMAXOL ,MAXNM, NAXLE.
8 LEOsLEEY LRO.LRE..RD
COMMON /SLTAB / W(128),%2(128),SLCHN(128)
INTEGER SLCHN
DIMENSION . ES2%1(96),E52%2(96)
DIMENSION ES25V(96), RMXSVI9E), ZMXSV(94)
INTEGER FARFLD,FIELD)FREE, PRES SoLID,TE
LOGICAL ENTRY2, SSOL
c SSol = SUPERSONIC POINT ON THIS OL, T OR F

NDATA FARFLD/6HFARFLD/, FlebLp/sHFIELD/, FREE/4HFREE/,
& PRES/4HPRES/, SOL1D/SHSOLID/, TE/2HTE/

¢ INITIALIZE
BDyMMY® 1.,/1024,

c SUBSONIC/SUPERSON]IC BRANCH SELECTION

M 8 MULB(L)
CaLl GET!x

JA £ J

MAA 8 M

M s MUB(L)
CALL GET1!X

J8 s J

MBR s M

1F (JSUM,EQ,0) SUBSON=,TRUE,

1F (SSEF) SUBSON=z FALSE
!F(SCHOKE(L’.NE.XCHQKE; GO YO 500
1F (SSDF) SUBSON=,FALSE,

JSUM 3 JAe236eUB

c EXECUTE FLOW BALANCE
S00 CALL FLOBAL
1F¢(TYPELRIL) ,EQ,TE ,0R, TYPEUB(L),EQ,TE) JSUM=0
1F¢ Ma, EQ MB ) caLL EHR0R1
C 1| THINK THE ABOVE STATEMENT CAN BE REMOVEED « 1 14 75
VMR(L )a VMBC

c EVALUATE S2#DEVIATIONS
F e 1.
IF(CTYPELB(L),EQ,SOLID ,AND, TYPEUR(L),E07SoLID) ,OR,

& TYPELB(L)Y,EO, FIELD ,OR, TYPEU9<L).EQ FIELD) FcAREAO(NK)IAREA(NK)

1F(Pnn<6).55 Fzi,

c {PLANE 2-D)
DO 510 Ksq,NK

510 ES2(K)® (FeAREA(K)=AREAO(K))/LAMBDA(K)

1F{«NOT,AXTA) GO TO 5%0

C (AX]ISYMMETRIC)
K s 2
N s MAel
520 ES2(K)x ES2(K)/(TWORIaR(M))
K B Kol
M s Me}

1F(KNK) 520,520,550
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a

550

560

565

570

575

600

605

610

EVALUATE MAXIMUM FLOW BALANCE ERROR, ES2MX
1F(L,EQ,LO) ES2MXag,
DO 560 Ksi,NK
ES2MX = AMAXL(ESAMX,ABS(ES2(X)))
GEY ACTUAL MaX VALUE OF ES2 ( WITH SIGN |
GEY 7 AND R AT MAX ES2 '
CALL MINMAX ( ES2s 1» NK, ES2MIN» MINPOS, ES2MAXs MAXPOS )
MRZPNS = MA ¢ ( MAXROS = 1 ) _
IF. ( ABS(ES2MIN) LT, ABS(ES2MAX) ) GO To 565
ESoMaAX & ES2MIN
MRZPOS = MA 4 ( MINPOS = 1 )
RMX =« R({MRZPOS)
IMX = 2UMRZPOS)
SAVE MAX VALUES AT EACH STATIQN
ES2SV(LCNT) o ES2MAX
RMYSV(LCNT)Y o RMX
IMXSV(LCNT) 8 ZMX
TEST FOR LAST STATION
LCWK 3 | & [ NEXT(L)
1F ¢ LCHK LY, LESTA ) GO To 575
FINU MAX VALUES FROM ALL STATIONS
CALL MINMAX ( ES2SV, 1, LCNT, ES29IN, MINROS, ES2MAX, MAXPOS )
MRZPDS = MAXPOS
IF ( ABSCESZMIN) ,LT, ABS(ES2MAX) ) GO TO 570
ES2MAX = ES2MIN
MRZPOS = MINPQS
RMYX g RMXSV(MRZIPOS)
IMxX & 2ZMXSVIMRIPOS)

1¥ (PRTES2 ,LE, 2,) GO Y0 600 _
1F (X1(L) ,LT,PDUM(B),0R,X1(L),GT,PRTES2) GN TO 722

LMX1 = L
LMx?2 s L
NKY1 = NK

CALL MOVE (1,ES2,ES2X1,4NK,1)
1F (x1(L},EQ PDUM(B)) WRITE(6,1661)
GO TQ 660

1f (PRTES2,NE,2,) GO TO 722

DAYA ENTRY2/F/

ES2MXQ=(,

PO 605 Ka1,NK

ES2MX0s AMAXL(ES2MX0,ABS(ES2(K)))
IF (ENYRY2) GO 70 610

FES2Mx1s ES2MX0

ES2MX2s ES2MXOQ

LMxl = L
LMX2 = L
NKX1 = NK

NK¥X2 z NK

CALL MOVE (2,ES2,ES2X1,NK,1, ES2,E52X2,NK\11
ENYRY2 3 |, YRUE,

GO To 6%0

1F(ES2MX0,LEES2MXL) GO TO 630

ES2MX2 = ES2MX1

LMX2 = LMX1

NKX2 s NKXi

CALL MOVE (1,ES2X1,ES2X2,NKx1,1)

ES2Mx1z ES2MX0

LMXL =

NKX1 = NK
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CALL MOVEU(1,ES2,R52X1sNK,1)
GO TO 650
A30 JF(ES2MXO0,LE,ES2MX2) GO TQ 650
ES2MX2s ESEMXO
LMX2 =
NKX2 t NK
CALL MOVE(L1.ES2,@S2X2,NK,1)
650 1F(MBB,NE,NM) GO TO 690
WRITE (6,166%)
660 WRITE(611660) XLfLMX1)
M = MLB(LMXL).1
IF(LMX1,EQ L) M=MA=]
DO 670 Ksi NKX1
M 3 Mey
670 WRITE(691670) M,
8 R(M) RHSIM), DS2¢M),ZtM),R(M)PHILIM) sCURVIM) ,ES2XL LK)
IF(LMXq EQ;LMX2) GO TO 499
LMX1 3 LMX2
NKXY{ = NKX2
CALL MOVE t1,ES2X2,ES2X1,NKX2,1)
GO T0 660
1661 FORMAT(1HY)
1660 FORMAT (//9H STATION=,F&,37/ )
8 SXe1HMaSX 1HB))L0X s FHRHG»OX SHDS24 90X LHZ, 210X
& 1HR,10X,4NPHTL,7X,4HCURV,7X,5HES2X1/)
1670 FORMAT (1X;16,F13,5;2(3%X,F9,6),41F11,%),3%x,r9,6)
690 CONTINUE

CawnoCALE COEFICIENT B AND RHS oF MAYRIX BQUuatlaoN FOR DSZ

c SEYT SUPERSONIg OL INDICATOR
722 SSOL = FALSE,

c LOWER BOUNDARY
c NOYE~ MAaMLB(L)*3 FOR A STAGNAYION P/INT
M s MLB(L)
RHS(M)= 0,
K s 1
M 5 MA

RHS(M)=z O,
QGAMP & FGR(1)/(3,+FGR(1))
BEYSOP = 1 ,eVM(N)eVM(M)#QGAMP/(RG(1)aTS{1})
A(M) = BETSQP#(S2(M+1)=S2(M))/w0A(L)
c IS FIRSY PQINT AN [STAG=3 PT AND THE FIRST NOF A DOUBLE POINT
JFCWSYAL2) NE/WSTA(L)) GO 1O 724
IFCYYPELB(L) NE,FIELD} CaLL ERRORY
o TREAT FIRST PY AS DUMMY PY AND 2ND PY AS ISTAG#3 PT
RHS(M}t ES2(1)=ES2(Q)
B(M) s BDUMMY
K

s Kgi
M s Mey
CALL GETIX
I18TAG = 3
CaLlL SAVIX
RHS(M)e 0,
B(M) & BQUMMY
GO YO 736

c SPECJ AL BOUNDARY TYPES .
724 IF(CTYPELBIL) NEYFARFLD ,AND, TVTYPELB(L)INE.FREE (AND,
8 TYPELB(L) ,NE;PRES) ,0R, (NODENS,GE.NREFEIN)) GO TO 756
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B(M) & ;Se(AREAB(2)«ARBAO(1))SBETSAPN(B2MeL)«S2WM))

RHS({M)& AREA(2)»AREAO(Q) « AREA(1)e¢AREAO{L)

IF(YMUBSQ,NETO ) RHS(M)SRHS(M) ,
8 5-CAREAO¢3)aAREAQ(1’)lBEYSQP';SG(VMLBSQIJVH(H)OVHtﬁ))-1.l
GO0 v0 796

INTERIOR POTRT
725 BtR) s O,
IF (MM ,NEYM) GO TQ 736
TSAVGME 758 (TS(KM)+TS(KML))
QGAMM s FGR(KM) 7L, 9FGRIKM))
BEYSOMS 1,eVM(MM)aVM(MML)oQGAMM/Z(RG(KM)®TEAVGH)
RHOVM & S8 (WAA(KMLY+*WQA(KM))
B(M) s S5eBBTSQMa(S2(MM)2S2(MM1))/RHOVH
726 IF(WSTA(Kegd EQ,USTA(K)}) GO TO 728
PSAVGPE Ss(TS(K)eTS(Kel))
QGAMP ® PGRUK) /(1 ,+EGR(K))
BEYSOPS 1,8VM(M)RVM(M+1)9Q0AMP/ (RG(K)#TEAYGP)
RHOVP & Y58 (WOA(Ke1)+WQALK)) ' ,
B(R) = 75'BETSORO(82(M°1)FSZ(H))/RHOVP * BIM)
728 IF(MM,EQTM ,AND, B(M)eBiMel),LT7.0,) SSONe¢TTRUE,
IF (WSTA(Keg) JEQ,WSTA(K)) GO Tp 757
735 RHS(M)s(ARBAEKeL)wAREAQUKe1IwAREBA(K) ARBAG(K) )/ (WSTA(K*L)uWSTA(K))

& w(ARBACKM)@AREAO(KM)WAREA(KMI ) «ARBAD(KML) )/ EWSTACKM) e WSTALIKM
& 1))
756 KMQ s K
MMy s M
KM 8 KMgog
MM s MMges
GO TO 760

DOVBLE POINY (1,E7 W(Kel)mW(K))
757 RHS(M)=s BSE(K)®ES2(K+1)

760 K # Ket
M s Mag
IF(K,LYNK) GO T@ 725

URPER BOUNDARY
NOYE= MB4MUBGL)=3 FOR A STAGNATION POINT

M s MUBI(Y)
RHS(M)s 0,
M 8 Hg

RHS(M)® 0
QGzMM s FER(K)/ (4}, +EGR(K])
BEYSOMS L, aVM(M)IRVM(M)@QGAMM/ (RG(K)PTS(K)}
B(M) & BEYSQM®(B2(N)=S2(M=1))/WOA(K)
IF(B(M)4EQ;0,) BEM)sBDUMMY
DOUBLE FIBLD ROJNT
IF(WSTAIK) INE,WSTA{K=1)) GO Yp 790
PFCTYPEUBLLIUNE,EIELD) GALL ERRQRY
BMe1)s BOUMMY
M s Meil
CALL GETIX
1SYAG = 0
CALL SAVIX

SPEC|AL BOUNDARY TYPES

790 IF((TYPEYUB¢L} ,NE;PRES ,AND; TYPEUB(L),NE,FREE ,AND,
¢ YYPEUBLL)INE;FARFLD) ,OR, (NODENS,GE;NREFIN)) GO TO 800
B(H) 5 Se(AREAD(K)<~ARBEAO(Kwy))#BETSOMALIE2{M)eS52iM=1))
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RHS(M)o ARRA(K=L)=AREAQLK=1) « AREA(K)eAREAO(K)
800 IF¢:B(MIeBiMalL) ) TLT 0,0 SSOLE, TRUE,
C.v, i BND CALC OF B AND® RMS

IF (SSOL ,AND, SLSWI(L),EQ.0,) SLSWICL)®LT

REYURN
END
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*DECK NEWRAP

SUBROUTINE NEWRAR(XsEsV)

oNEWR AP OUYSIDE 1TERATION PROCEDURE ' ONEWRAPS®

C

OO0 oo oaoaagacaoa oo

59

200

2290

YO BE USED WHEN [NNER SELF CONVERGENT RELATIONS EXIST,

INPUT
X » ABSCISSA \
E > BRROR IN THE ORQINATE
v - STGRAGE FOR A 32 ELEMENT VECYOR
INPUT, FIRSY gnNTRY ONLY
vii) = €TR = 0,
V(2) = DEDX = BSTIMATE oF THE SLOPE OF YTHE CURVE
{X2=X1<E$§/DEDX [S THE FORMULA FOR THE SECOND X)
(E/DEDX) 1S USED TO0 REDUCE DXMAX DURIENG YHE ITERATION
V{3) 3 XMOVE
ARS(XMOVE) 3 MAXIMUM DELTA X
SIGN(XMOVE)= DIRECTION TO THE 3RANCH OF THE CURVE WITH S_LOPZsSl1

OUTPUTY

X z NEXT X ESTIMATE
COMMON /CNEWR / DEDXP(2),DXP(2),DX,NWS

DIMENSION  v(12),0¢12), XP(2),EP(2)

BUUJIVALENCE (CTR,Q(1)), (DEDX,Q(2}), (XMOVE;Q(3})),

1 (DXMAX,Q(5)), (DXPREV,Q¢6)), LOPSIGN,Q(7))s» (SPAN,218)
2h (XP,Q(9)),; (EPiQ(1L))

LOG]CAL SPAN

DO 50 I = ¢,12

(1) = vin)
1F(CTR,GE,30,) CAkL ERRORy
1F(CTR,NE,0,) GO TO 200

FIRSY ENTRY

DX s =E/DEDX
DXMAX 8 ABS(XMOVE)
DXPREVE DXMAX
OPSIGN= 0,

SPAN = FALSE,

60 To 520

SEgOND AND SUCCESSIVE ENTRIES, EVALUATE DEDPXP(I) AND DXP¢l)
W e 0,
DO 250 J=21,2
DXp(¢l)s 0,
1F¢1,E0,1) GO TO 2290
JF(CTR,LE,1,) GQ TO 270
tF (WS,EQy0,) GO TO 220
1F ¢ ,NOY,SPAN ,OR; (E#EP(2),67,0,)) GO YO #50
IF(,NOT,SPAN yOR, SAMESIGN(E,EP(2))) BO NOT USE POJNT 2
DE z BEefP(])
nXx 2 XoXP(1)
"1F (ABS(DE),L.7,AB$(DX)/y,E15) GO TO 250
TF(ABS(DX}) LY.ABS(DE)/1 E1%) GO T0 250
DEDXP(1)3 DE/DX
CHECK SIGN OF DEDXP(1)
IF (DEDXP¢1)9DEDX;LT,0,) GO 1O 250
DXP(T)s AMAX{(=DXMAX,AMIN{(-E/DEDXP(1),DXMAX))
WS 3 WSel,

250 CONTYINUE
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aaan

270 1F(WS,NE70}) GO YO 400

"THE DEDXP HAVE INCORRECY S]GNS
CTAKE MAX *UNP YOWARD THE GORRECY BRANCH
MAYBE DESIRED ORDINATE 1§ AHOVE/BELOW THE MAX/MIN OF THE CURVE
350 IF(OPSIGNS 360,360,355
355 DXMAX s ,SeDXMAX
360 OPS]GNe -,
DX s XMQVE
GO To 520

REDUCE MAX DX IF BIRECTIQAN OF [TERATION IS CHANGING
400 1F(OPSIGN) 430:490,490
410 DXMAX = ;SeDyMAX
490 OPSJIGN= {,

PEDICY NEXT ABSCISSA; DEDXP HAVE THE CORRECT SIGNS
500 DX s(DXP(3)eDAP(2))/WS
DXMAX & AMINS(DXMAXFABS(XMOVE)) .
*DXMAX,LE}DX,LETOXMAX
520 DX & AMAx1<-anAx.AMIN1tox.DxMAx))

SAVE CERTAIN GOODIES 7O USE FOR FUYURE ENTRIES
600 DXMAX = ;2800DXMAX ,75.AM1N1(DxNAx.AMAX1CDxPREV ABS(2,#E/DEDX)Y)

DXPREVe ABS(DX) .

XP(2y & XPt1)

EP(2) s EP(1)

XP{1) s X

EP(1) = E

IF(BP(1)eER(2),LT,0,) SPAN' ,TRUE,

CTR s CTYRey,

SEY X AND RETURN
X = XeDX
DO 960 la1,12°
960 V(1) s Q¢1)
RETURN
gnNp
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#DECK STALOO
SUBROUTINE STALOB

#STALOO LOOP THROUGH STATIONS AND EXECVUTE PLOBAL eSTALOQ®
c STATJON TaglE

c INDEXw LaLO,LESTA

c SCHOKEx STATION GHOKE INDICATOR (ADJWF,BRWS;WRIOUT)

c MCL t SHARP CORNER INDICATOR (B,DTBS)

c . MCL ¢ F1ELD INDEX OF CONTROL STREAMLlNE (PTMOVE,FLOBAL)

(9]

(o]

(@]

OO0 Do = v

1
™

]
1]
#

COMMON /CHDAYA/

X301) o LNEXT (1)) MLB(L), MUBti).PRlM!i)c
TYPELB(i).NAMELB:1>.1LB(15 FLB(1),S1LB(1),
TYPEUB(L),NAMEUBCL1),TUB(1),FUB(1),S1UB(L),
VMB<1>.Dva<1>.xch<1>.SLsuxtza,McL(1:.
ANGTE(1),PTTE(L),PSTE(4{);FGRTE(),RGTE(L),

- ANGEXP (1) ,BSQEXP(475)

DIMENSTON CRVLE(L) ,ANGLEL L)
EQUIVALENCE §SCHOKEyDWDV )Y, (CRVLE,ANGTE) s (ANGLE«RTTE)
INTEGER RRIM,TYPE|LB,TYPEUSB, SCHOKEti)

COMMON /CFB /

LOGICAL
COMMON /IXOR1G/

LiMA,MByP| B,PYB,WF,CHOKE, SUBSON, NK,PLHC,PUBC,
XCHOKEs TAREA,VMBC, WRQST.WCALC, QV(8))QVP(8),
JSUM, VMBSO

CHOKE,SUBSON
LHOJLHE, LBDO,LBDE, LYOLLYE, LWO,LWE, LFO, LFE.
anLEbTA: LDUM<8>.
MO,NM, NJ,NFCOLS, MAXNJsMAXOL,MAXNM,MAXLE,
bEOKLEEO LROILRE'LRD

DIMENSION LIMITS(24)
EQUIVALENGE fLIMITSLHO)Y
COMMON /€B / B(3g0)
COMMON /CFB2 / RASSi
LOGICAL FASS1

COMMON / CMAX4. ¢ DUMAX(4), LCNT

COMMON /CSYALO/

NSSPTS

BEGIN LOOP THROUGM STAT]ONS

CHOKE = ,FALSE,

JSUM = 0
L s LO
LCNY = O
NSSPYS= O

CALL BRHS AND FLOBAL

410 PLB = 0,
PUB = O,

wF = 0,

LCNT s | ENT « 1

CALL BRHS

COUNT NUMBER OF SYPERSONIC POINTS
IF¢SLSWITL) NE.17) 60 TO 45g
MA s MLB({)ey
MB a MUB(L)e=l
DO 420 MzMaA,MB
420 JF(B(M),LT;07) NSSPTSSNSSPTS«1

INDEX TO YHE NEXT STATION (1,E, ORTHOGONAL}
450 | g LeLNEXT{L)
1F(L,LT,LESTA) 8O TO 4310

PASSY = ,FALSE,
RETURN
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sDECK STCWi
OVERLAY(STG,2,2)
PROGRAM STCW1
c WRITE THE OVERwALlW STC DATA RECORD, KEY(9)aA,
CALL WRIA
CALL WRIOUY
CALL WRIBDY
CALL WRIATP
RETURN '
END
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#DECK YSECDW
BLOCK DAYA USECDMW : .
»USECDW RBPLACE STEW UJE CARDS
COMMON /ERASE3/ YDUM(400)
COMMON ZCPSM 7/ RSM(768)
END
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*DECK B TBBL
SURBROUYTINE BLTBBL

caLr8al BUILD BOUNDARY | AYER TABLES
COMMON /BLDTA / BUNAME,LOWER,IBTYPE,N1,N1,CAPX1
INYEGER BUNAME
LOGICAL LOWER
CGOMMON /BLDTA1/ BNAMSV
ANTEGER BNAMSY
COMMON /IXOR1G/ LHO,LHE, LBTO,LBDE, LYO,LTE, LWO,LWE, LFO, LPE.
® uO.LESTA. LSO, SE, LDO,LDE, LnUM(4).
o ‘ MO,NM;NJ, NfcoLs MAXNJ.MAXOL‘MAXNM MAXLE,
o LEOZLEErLRO.LRE.LRD

C STATION TABLE ,
- COMMON /CHDATA/ X%1(1)sLNEXT(1)sMLB(1) MUBLLTsPRIMEL),

J TYPELB(1) ,NaAMELB(1),1LB(1),FLB(1)
COMMON /ERASE2/ X11(100),SWBL(100),ZW(100},RW(100),DSTR(100),

» DOSTR(L00).VE(L100)Y,MACHL1D0TY, DUM!700)
DIMENSION LEDEX(3),(B21(1)
EQUIVALENCE (LEDEX,YYPELB), (L321,MLBY

C BOUNDARY LAYER TABLE
c INDEX= | DaLDO,LDEw== INITIALLY 1,0

DIMENSION . BNAME(I).LBLNXT(l).NSEP(2).SNREF(1) SlGN(l).
" $W(1),DSTAR(1),DDSTAR(Y)

INTEGER BNAME

EQUJVALENCE FBNAME ¢ 1) » (LBLNXT LNEXTY, (NSEP,MLB),
® ESWREF ¢PRIM) , (STIGN,TYPELBY, (SW.NAMELB)
# §USTAR, 1L.B), (DDSTAR,FLB)

COMMON /BLSEP / NSLOC
COMMON /REBL / RESTBY,
LOGICAL RESTBL
COMMON /CPRINT/ RDUMM(6),PDUM(20)
COMMON /CTABPR/ [17aAB
COMMON /8L 8BDY / 1BLB(60)
INTEGER UPRER
INTEGER BNAMC
LOGICAL ENTRY1
DATA ENTRY1/7/
DATA UPPER,LOWR/SHUPPER$S5HLOWER/
DAYA SWSAVE/Q,/
1F( RESTBL ) GO YO 111}
GO TO0 1

c RESTORE YABLES
1111 NUM = |DE=LDOs3}

NMOVE s LESTAwLFQ+1
CALL MOVE(1,X1(LREO)yX1(LDO),NMOVE,q)

LFO s LDO
LESTA = LESTA-NUM
LO & { 0eNyM
LFE s 0=l
DO 1

DB z 0
RESTBLz ;FalLSE,

c RELOCATE FLOW ADJUSTMENT AND STATION YTABLES

1 NUM 8 Jo(NIl«eN191)26
MAXT = LESTAeNUM
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1F{ (MAXTel HO),GT ,MAXLE } GO TO 1000
LFONEWs LFOeNUM
NMOVE & | FSTA«LFO+L
CALL MOVEUL,X1(LFO)  XL(LFONEW),sNHOVE, 1)
LD s LDGe*}d
1F{ LDE § 2+2,5

2 Do = LFO

LD s L.DO
LDE s [ DO*NUMwY
GO T0 ¢
5 LDB 8 | LDE*NUM
.6 LFO s |LFONEW
LESTA a MAXT
LO g LOeNYM
LFE g LOel "

LOLNXT(LD)z LDeNUM

C  SEOUENCE YO SET SWREF
SWREF(LD)= O,
ANAMC = BDNAME
L8 s LRF(BNAME)
1F¢ LB,NE,0 ) GO 1O 18

C  COLLATED BOUNDARY-eCHECK FOR LE
BNAMC s BNAMSV
L8 z LRF(BNAMC)

18 IF( LEDEXtLB),EQ 0 J GO To 20

Ivye s 1
IV2 = CLEDEX(LB)=LBZL(LB))/3¢1
SWREF(LDy= BARCSEBNAMC,IV1,s1V2)
Go 0 21

20 IF(,NOT, LOWER)SWREF (LD)ASWBL(N])

21 BNAME(LD ) sBDNAME

SIGN(LD)s =1,

IF¢ LOWER ) SIGNELD)=L,

NSEP(LD): @

1F( NSLOC,NE,0 ) NSEP(LU)=LD*3# (NS .OCeNEs1)e3

c MOVE Bl PARAMETERS 1O TABLE

30 DO 40 LD1&N1,NI
SW(LD)= SWRL¢LDY)
DSTAR(LD)s DSTR(LDL)
DOSYAR(LD)IZDDSTRELDY)
LD s LDe3
40 CONTINUE
GO TOo 2000
1000 LUp s UpPPER
tFF( LOWER ) LUP=LOWR
WRITE (6,1001) LUP,BDNAME
1001 FORMAY¢//2X 48HTABLE SPACE EXHAUSYED_.BOUNDARV LA¥ER DATA FOR
o AB,2X,BHBOUNDARY ;2X,A02X e 9HNOT SAVED//)
DO 999 LL*31,%8,3
1F¢ 18LBELL)EQ,D ) GO TQ 2000
1F ¢ 18LBtLL);EQ,BONAME ) [BLB(LL+1)=0
999 CONTINUE . .

2000 IF( pPDUM(1%) ,EQ;0, ) GQ To 200t
11748 s DO
CALL TABPRY(6HSTABLT,XLpLESTA,S)
CALL TABPRY(3IHBLBS,BLB;60,10)
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2001 ENYRY1s FALSE,
RETURN |
END
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s)ECK LESTSQ .
SUBROUTINE LESTSQ(X,Y,1A,IB,NGC,NS, DY)

aLESTSQ

¢
C
c

a0

<O

110

115

120

125

129
130

150
160

» VERS$JON 2
s ND ROTATION oF AXxIS

® AUTQMATIC REDUCTION OF

DIMENSION ¥¢10)s2Y¢10),DY(10)
INPYTa

NS -

X(1),Y(1),1214,18 ARE ENTRY COQORDINATYES

NOC = ORDER OF CURVE FIT 4 1, =2 OR 3

15ST/2ND QRDER CURV FIT By LEAST SQUARE DEV eLESTSQe

AND NO NEAR THE END PTS

NS s NUMBER OF POINYS INCLUDED 1S EACH LEASY SQUARE F1ITY
MINIMUM NS |S 3NOe+NOwg, ALSOs NS MUST BE ODD,

oUTPUTa

DY(l) = DEVIATION OBTAINED FROM THE CURVE FIT

COMMON /ERASE / B(3),A(3,3)

MIS g {NS=1)/2

1aA s lAel

188 z ]Bel

DY¢la)e 0,

1F(laa,GY, T6B) GO TO 160
DO 150 [slAA,IB88

INITIALIZE YO ZERQ
DO 110 J=x1,12
BtJ)=D, ,

SET UP MATRIX (AY§X)s$(B)

A(1,1)8NS

M1 £ MINOCI=]A,MINO(MIS, 18] ))
NO 8 MINO(NOEC M]+1
JA g JeMI]

JB g TeMI

DO 120 JsJA,JB
XPaX(Jy=X(l)
YPaY(Jd)eY(])
XP2=XPau2
A(g12)8Al142)eXP
B(g)aB{1)eYP
A(242)sAt2,2)+XP2
B(21=B({2)+YPaXP '
IF(NOw2) 115,120,115
A(2)3)2At2,3)¢XPRaXP
A(T,3)8A13,3)¢XP20eQ
B(3)=B(3)eYPaXP2
CONTINUE
A(211)3A8112)
IF(NO=2) 125,1304125
At143)8A¢2;:2)
A(3,1)3A01,3)
A(3,2)8A¢2,3)

CALL SIMEQ(NQ,4,8,3])
DY(i)aB(1]}) '
CONTINYE

DY¢iR)as 0,

RETURN
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END
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#)ECK RBWAKE

1
2
3

&
#

SUBROUTINE RBUWAKE
CREWAKE ‘

ADJUST WAKE TABLE FOR TE BL

COMMON /CHDATA 7 X2p(1)pLWwNEXTIL),S1w(4?)

DIMENS]ION BST(1)

EQUIVALENCE (DST,S1W)

COMMON /CP1 / 9: TWOPI,P1Q2,P1Q4,TODEG, TORAD

COMMON /1X0R1G/ LHo ‘LHE, LBDO,LBDE, LYO,LYE; LWO,LWE, LFO,LFE,

COMMON /YETAB/ JTE;

LOGICAL

LO.LESTA. LSO,LSB; LDO,LDE, LDUM(4), MO, ,NM, NJ,
© NFCOLS, MAXNJ ,MAXIL,MAXNM MAXLE, LEOQ, Lee.
LuoiLR&.LRu
X172(1°)cANGY:(lb).DSTYE(té:-DDSTTbtléin
RTE(16)+2TE(16)
JLWER(16)
LWER

IF¢ ITE,B0;0 ) RETURN

DO 100 I=4;!17TE
X12 = X172¢1)

C SEARCH FOR MATCHING Xxl2

12 s

10 12 s

1F¢l2,67,

!
1243
[TYE}y GO TO 200

IFex12,NE, XIT2¢(12)) GO YO 19

Xjv2¢12)

= el

C  FIND MATCH IN WAKE TABLE

LW z

LWO

15 IF¢ LW,GY,LWE ) GO TO 300
IF¢ XI2,BQ}X2W(LW)) GO YO 2¢

LW 2 LWeLWNEXT(({ W)
GO Tn 15 :
c ADJUST WAKE TaAglLE

20 (KL s 12
1F¢ NOT,LWER(l) )} JKUSJ2
IFC 1KL,BO.IKU ) 113!
ANGCU = ANGYE(IKU?+DDSTYE(LIKUY)
RCUY s RTEC(IKUISDSTTE( IKU) «COS(ANGCU)
2Cy 2 ITRCIKU)=DSTTE(IKY)aSINCANGCY)
ANGCL & ANGTE(IKL)«DDSTYE(IKL) :
RCL 2 RYE(xKL).DSTTE(1KL).coS¢AMGcL>
2L g 2TECIKL)¢DSTYE(IKL)4SIN(ANGCL)
ANGM & 58 (ANGCU+ANGCL)
DR2y = RCu.R L
DZ2y ® 2CU=2CL
THK s DR21#62+40Z21492
1F( THK,B0,0, ) GO TO 100
DANG & ATAN3(DR21,DZ21yANGM)-P[G2ANGM
THK s SQRT(THK)#COS(DANG) A
DSY(LWed)2 TMK

100 CONTINYE

300 REYURN

200 WRITE 16,2011 X1?

201 FORMAY (//2X,29HWARNINGww MISSING TE ATs=x]23,F12:6//)

GO Yo 30
END

0
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#DECK S]MEQ

CSIMEQ

aaaoan

120
125
140
143

165

170
1999

SUBROUY INE sxneosNN.A.u.np:
PRO NO F34944

THE BQUAT]ONS WHICH ARE SOLVED ARE AXS$B, THE MATRIX

SIMEQ SIMULTANEOUS EQUATIONS

A AND THE VECTOR B ARE DESTRQYED.

FOR PRINTOUT OF

THE MATRIX TO BE SOLVED SET MP NOT RQUAL TO ZERO

NN IS THE NUMBER QF Eouavxovs
DIMENS]ON A‘3.3)33(3>
DO 140 KagyNN

PEACK,K)

ASSIGN 8% TO0 MY

DO 55 1=K, ,NN
1F¢ABS(P)-ABs(A{I K1) 30, 55455
PaA(]lK)

ASS!GN 68 Y0 M7

Ls}

CONTINUE

GO TO MT,165,85)

DO 80 J=K,NN

P3A(K,J)

A(KsJ)sAtLad)

AlL,)J)sP

P=B(K)

B(K)sB(LY

B(L)=P
B(K)sB(K}/A(K,K)
IF(KaNN) 90,145,90
LaKel

DO 100 JaL NN
A(K)J)SALK J) /ALK, ,K)
DO 140 IsiL NN
IFCACT,KYY 120,140,120
DO 125 Jal NN
ACLiJISALT Al ], K)nA(K, )
B(1)aB(l)aA(],K)RB(K)
L3NNel

Do 170 KK”,L

K=NNwKK

Pz20,0

DO 165 JsKyl
PapsA(KiJel)eBlUYY)
B(K)sB(K)aP

REYURN

END
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*DECK
CsAB
c
C
1
c
2
5
6
8
10
12
20
21
c c
25
c
30

SAR
SUBKOUYINE SAB(ENTRY)

MAIN SUBROYTINE FQR BOUNDARY LAYER CALCULATION
INTEGER ENTRY

ON ENTRYSFIRST, BAVE B,52 ON TAPE4
QN ENTRY3LAST, RESTORE B,S2

COMMON /BCOLLT/ ZBCOL

COMMON /BLDTA / BDNAME,LOWER, ]BTYPE,N$,NI,CAPXL

INYEGER BUNAME

LOGICAL LOWER

COMMON /CB /7 B(300)

COMMON /CB]TS/ BLTS,;BLANK

COMMON /€S2 7/ $2(300)

COMMON /IXORtGs LNO,;LHE, LBYO,LBDE, LTOeLYE; LWO,LWE, LFO,LFE,

@ LOJLESTA, LSO,LSE, LDO,LDE, LDUM(4),
» MO, NM NJ,NFCOLS, MAXNJ MAXOL ;MAXNM yMAXLE,
o LEOJLEESLRO,LRELLRD
COMMON /ERASE2/ X11¢(100),SW(100),2W(100),RW(100),0UM(200},
o VE(100)¢DUM1(800)
COMMON ZALLCOM/ DUM2(5)pAXIA,DUM3(14)
Loaglcal ' AXla

GO TO (1,2,45) , ENTRY
REWIND 4 .
WRITE (4) (B(I),1=23,NM),(S2(]),131/NM)

SCAN TABLES To SET N3

18YYPE® 1

1F¢ RW(1}.EQ, 0 (AND, AX!A ) 18TYPE=2
GO To (5;8) , 18VYpPE

DO- 6 1si N}

IF¢ VE(I},LE,0, ) GO TQ 2¢
CONTINYE

{BYYPEs §

N1 s 1.

GO T0 21

DO 10 t=1,Nl

1F¢ RW(IY,GT,0, ) GO TQ 12
CONTINUE

RETURN

Ni s lat

1F¢ N1 ,EQ,0 ) Ni&}l

GO 10 2%

N1 s !

1FL VE(I#e1) ,LE,0, ) N13Niel
1F¢ 28COL,EWU,B]TS ) GO ¥vQ 30
WECK FOR Z{NI),GE,;ZBCOL
IF(ZW(NL) ,GE,;ZBCAL) GO TO 30
NN s Ny

DO 25 J=NN1N!

1F¢ ZW(1),GE,ZBCOL ) GQ To 30
N1 s Niel :
CONTINUE

CALL ERRORK(O6HSAB )

CALCULAYE Bl, FOR BOUNDARY=« (BDNAME)

CALL SABBL
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c INSERT SMOOYHED DATA INTQ /BLTAB(

40 CALL BLYBBL
60 Y0 90 '

49 REWIND 4 ‘ .
READ 9y (B(1),1=1iNM)p(S2(1)s13L,NM)

50 RETURN
END
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#DECK SARBL

aSAHBL

a0 oaoon

apAw -

C
C

SURROUTINE SaABBL

‘COMMON /CB1TS 7/ BITS,BLANK
EQUIVALENCE (BITSe1BITS) s (BLANK,)IBLANKY

COMMON /ALLCOM/ MACHA,DUMCA(4),AXT,DUMCB(14)

REAL HACHA.NACHO %ACHos
LOGIC AX]
COMMON /BLDYA / BDNAMt.uoutR.IBYV?E.N1.N1.CAPX1
LOGICAL - LOWER
COMMON /ERASE2/ BSTAR(100),5W(100),2ZWt100),RW¢100),DSTR(100),
1 DDSYR(lOO).vE(xoO).HAcutibor MACHSQ(100),CP(100Y,
2 PUPT(¢100),Py(100) REXP(lOO).PR(iOO) CAPX(100)
DIMENSION Xw(i),YH(1) :
EQUIVALENCE bZWIXW)n(RW,YW)
REAL MACH ,MACHSQ
COMMON /V1SCOS/ TREF,MUREF,SCON
REAL MUREF

COMMON /CGRAV/ CG
COMMON /BLSEP / NSLOC
COMMON /1XORIG/ LHO;LHEy LBYO,LBTE, LTO,LTE; LWO,LWE, LFO,LFE,

& LOLESTA, L(SO,LSE, LDO,LDE, LDUM(4),
8 MO NMyNJ)NFCOLS,MAXNJ MAXOL ;MAXNM 4 MAXLE
3 LEO,LEEy LRO(LRE,LRD
COMMON /SABCHN/ CHNSAB
[NTEGER CHNSAB

TABLE OF CONVECTED PROPERT]ES

INDEX= LT=sLTO,LTE

CH e CHANNELNAME

LTNEXTa INDEX INCREMENT TO THE NEXT CHANNEL
LPS! a RELATIVE LOGATION OF pS1 _1SY

NPY = NO, OF PSI, TT, PT AND RCU VALUES

LTY = RELATIVE LOGATION OF TT (18T

LPY = RELATIVE LOGATION OF pT L1IST

LRCU = RELATIVE LOBATION OF RCU LISY

COMMON /CHDATA/ CHét):LTNEXTtl).NPT¢1) JLPST(LY LTT(R)0LPT (L),
1 WRUU(1) e

2 CRGCi’ CPGJ(1),c2CpP(y), QGAH(1).FGT(1),FGP(1).
3 FbR(1).AREATB(485)

INTEGER CHW
DIMENS]ON XCH(1)
EQUIVALENCE (CH,XCH}
DIMENSION LHNEXT(1) e TTT¢1)0PTI( L)
EQUIVALENCE (LMNEXT,LTNEXT) , (TTT, AREATRL3Y),(PTT,AREATB(4))

DIMENSTON REX(100),THETA(100),DELTA¢100),P(100),t1(100),
1 F2(100)7F3¢100),CP(100)4 1SEP(1003,DCPUDX(100),
2 F(100)4AVG(100)

3 JCPK(100),DCPK(100)
EQUIVALENCE . (DEPaDY,DCPK)

DAYA P1/3,14459/
DAYA KSEP/3IHSEP/

NSLOC = 0
N2 s Niel
NT 2 NleNgel

LOCATE ENYRIES IN CHMANNEL AND CONVECTYED PRQP,T TABELS
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I = LT0

2 1F (LT,GY,LTE) CALL ERRQR#
1F (CH(LY) EQ,CHNSAB) GO TO 3
LY = LTOLINEXTELT)
GO To 2

1F (LHE,EQ, (L HOw})) GO YO 12

e LHG

1F (LH,GY LHE) GO TQ 12

1F £CH(LH$;EQ.CHNSAB) GO0 10 10
LH 8 LHeLHNEXT(LMH)

GO 10 8

w8
-
x

(=]

MACHO ® CRGCLH)
GO 10 13
MACHD 2 MACHA
170 TYTOLT)
PTO PTY (LT
GAM 1,70GAMILT)
RG s CRG(LT)
{F( MACHQ ,EQ/;BITS ) MACHO= "ACHCNI)
1F{ MACHO,EQ;0, )} MACHQ®SMACHIN?)
MACHQOS = MACHOuHACHO
180 GAMl = GAM/(GAMel,)
CApX2 = 0,
1F(CAPXL; ‘NE,g,) CAPX2=CAPX1
cvp x RG/(GAM-;.)
YSp t YYO/(1,+#75¢({GAM=1 ) aMACKHOS2)
RSO = PTOS(TSO/TT0)»»GAMY
VMAX = SORT(2,0GAM{eRGeTTYO)
PTOQPOs t31, O(GAM-1 )b,ﬁ'MACHDaMACdO)&QQAM{
cPY = ,5ubAMoMACHOnMACHO
DO 190 l&Ng,N!
MACHSQCL eMACHST 1#MACH ()
PAPT(1)#iCP{])eCRT+1,)/RTOQPD
PW(IY = proag1,-{ve<l)/VMAX)onZ)o.GAM1
190 CONTINUYE
L CALCULATE EXP
. RHOT = PTO/(RG«TTQ)sCq

s e
>IN

v
o8 u

GAMM = {,e(GAMa},)a 50MACHOAMACHD

RHOS = RHBTQGAMQQ(o(l /(GAM-l,)))

TSQ s YTO/GAMM

Y 8 MAGHO®SORT(GAMaRGaTSO)

AMY £ MUREF #(TSO/TREF ) #a) 5s{TREF+SCONYZ(TSO+*SCON)
Al s (SHINI)=SWINL))72,

RE s RHOS#VaAlL/ANU

EXP s 1,85
1F(RE,GT72;E7) EXP=y,2
!F(EXP b0.$.25) GO TO 205
CONy = ,23
CON2 = ;0822
CoON3 = ,028
CONG = olt,/6,)
GO Yo 210
<5 CONY = ,37
CON2 = ;036
CONS = ;0406
CONd = «»,2

210 IF(,NOT,AXI) EXP30,
213



215

DO 215 lsNgi, NI .

thP(lbso

1F ¢ NOT, AXL ) REXPCI)!i

lF(RN(l) GY40,) BEXP(I)‘RN([)!OEXP

PR(I) = lMlCH(l)ltl +MACHSQ(1)®8,2))0edaREXP(!)
-CONTINUE

»Be CALCULATE SW,CAPX,REX

220

GAM12 = (GAMe1,)%,5
AMUY @ MUREF#(TTO/TREF)ael, 50(7REF'SCON)/(YTO‘SC0N’

72 = SORT§GAM/((GAMul, )eCVPRYTO))
GAMP » {GAMe2, )/(GAM-;.)

Z4A = scow/rro

24D m 1,/(1,¢244)

214 = PYO®GG/AMY

CAPX(NY)sCAPX2

CALL SETMIS,|BLANK,]SEPy100)
DO 220 NsNE;N!

8 Nt
SWD 2 SWIN)~SHE])"
AINT = ¢PR(N)*PR(]))# SeSKD
CAPX(IN)Z AINT/PREN)SCAPX(])aPR(])/PR(N)
TTOT = 1,eGAM124MABHSQ(N)
21 = MACH({N)®#Z1M
23 s YTOT4uGAMP
14 8 (1,/TT0T9Z4A)a724D
REX(N)&8Z2871423%24
CONTINUE

CALL LSPFIT(SWINLY,BWINLY NT, SWINE),FI(NL)NT, 1)

TTO0T s §1,eGAME2¢MACHSQINY)
21 8 MAGH{NL)®Z1M

13 2 YY0TquaGAMP

Z4 2 (1,/7TT0TeZ4A)0Z4D
REX(N1)322828#723424

#C* CALCULATE YHETA,DSTAR,DELTA

225

1228

1226

K2 s 0

cALL SET"'200|0 1100)

THETA(N1 )0

DSTAR(NI za.

DELTA(NL )20,

F(NL) 8 0,

FMAX = 10,496

DO 230 laNgiN]

!F(I;NEéNi’ G0 Tp 225

1F (CAPX<7EQ,0,) GO To 230

CAPXX = CAth!)quEx(1:-CAth1))-~CON4
YHETA(]Y#CON2#((3,%MACHSQ(I)a 1)en(= 7)) aBAPXX
DSTARC1)SCON3e (1 *MACHSR( ) a, 8)uey 44)-cApxx
DELTAC])SCONLeCARXX

1F¢]«EQiNL) GO TO 230

CHECK FOR SEPARAT]ON

1F( PH:IGi)iLE.PU(I) OR, I,LE,K2 ) GO TO 2290
K !

K Py

IF¢ K GT Nl 1 GO TO 1226

tF( Putk];GT PWiKe11 ") GO Tp 1225

K1 s !

1F¢{ K1,E0,(Ke1) ) GO TO 229

214



K2 2 Kel
KiM s Kiwl
IF¢ MACHEKEM) ,EQ,0, ) KiM=K{
MACHOSs MACHSO (K1)
CPK(KLIM)S ¢,
DO 226 KaKgM,K2
}Ft MACHIK) (EQ,D; ) GO Y0 226
cPK&K)a1;.MAcH§QiK),nAcmos
226 CONTINUE
DO 227 KeKi,K?2
227 DCPK(K)Z(CPKEK)=BPK{Kw»3))/{SH(K)= SN(K 1))
K2M z K2el
DO 228 KsK§,K2M
228 DCPK(K)=(DCPK(K)$DCRK(Ke1))a,5
DO 229 K&K{,K? _
SWK = SH(K)eSW{I)#CAPX(]) ‘
FIK) & CPK(K)a(SQRT(AHS(SWKaDCPKIK)))ut(1Ewb) #REX(K)SSWK)nalm, 1))
229 CONTINUE
2290 FMAX = AMAXg(F(1l),FMAX )
IF( FMAX,LY, .5 ) GO TQ 230
C SEPARAT]ON
I1SEP(]1)= KSEp
1F( NSLOC,EQG;0 ) NSLOCs!
230 CONTINUE
N3 : !

#De CALCULATE P FOR 10D
234 P‘Nl) 0-
DO 240 J=N2,N3

K a lel
Al ® (RW(K)¢RW([))a,5
A2 z (DSTAR(K}*DSTAR(]))a,5

1F¢AXT) 60 To 235

P(1) = A28(PW(])=PW(K))*+PtK)

GO TO 240
23% P(1) s 2, 'P[nA1QA26(PN{l)'PW(K))tP(K)
240 CONTINUE

#  CALCULATE YOD, TOTAL SKIN FRICTION DRAG
IFtAX]) GO To 250
DRM = GAM“((PNLNI)oMAGHSQ(N[)QTHEYA(N!))n(PH(Ni)'NACHSO(Ni)
1 aTHETAINE)))
GO TO 25% ,
250 DRM & GAM&((PWIN]JoMACHSQ(NI)aTHETA(NI)IS2,4PI8RN(N]))e
1 (PRIN1)SMACHSO(NL)®THETA(NL) 2, aPTeRW(NY)))
255 T0p = DRM~p(N])}

#Ew CALCULATE CF

300 DO 340 !=N1,N3
RXsl,
1F (AX])RXERW(T)
F1¢1) = RXePW(I)eMAEGHSQL])
F2(1) = F1¢1)aTHRETA(D)
REX(I)SREX(I)a(SW(TI)nSWINL))

310 CONTINUE

NN 3 N3wNiel .
CALL LSPFIT(SW(NL),F2(NL) ,NN,SWH(NL);CFINL),NN,L)

N1§=N1
1F(MACH(N1) NE,O}) GO TQ 319
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N118N2

CF{(N2)s D,
319 p0 320 I1aN%L,N3

CFEl) & 2, 8CR(INAFL(1)wd,eDSTAR(I)AF3(3)/cGAMNPH(T)AMACHSO(]))
320 CONTINUE

CALL LESYSQ(SHcDSTAR.Nva[osaScDSTR)

NN s NI

DO 327 [sNi,N!
327 DSYR(l)s DSTR(I)SUSTARY(!)

CALL LSPFIY(SW(NS),pSTRINL), NN.SN(NI).DDSYR(N!) NN, %)

« WRITE OUTPUT
WRITE ¢(,10802)
1002 FORMAT(//37X,30H B Q UND ARY LAY E R/
WRITE (6,4604) (LyXWC(l)oTHETA(CI)sOSTAR(I)VDELTALI) REX(]),
| CAPX(I),CF(L) QNW(1),DOSTRCTI),DOSTREIT,ISEPEI),F(1),laNg,N3)
1004 FORMAT(4X,LHI, 5x 2qu.4x 5HTHETA.5X|5HDSTLR 4X.SHDELTA 5X, SNREX,
» 7x.4HCAPx.6x.2HcF ax.aHsu.ox 4nnsrn.4x.5uonsra 5X 4 JHSEP, ax.
o 44FSEP/
& (2X) 1307 9,4,3F9,5,F9,00F9,4,F9,5,F10.40259¢5,2X4A0,F15,6))
WRITE ¢(6,1803) rnu
1003 FORMAT(/6X,20HTOTAL FRIGT]ON DRAGE,F14.9)

900 REYURN
END
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~#DECK WR1A
SUBRNUT
BWRTA-~

CHDATA, C
CHANNEL

cH E3
LTNEXT=
LPsl
NPT
LTT
LPT
LRCU

COMMNN /CHDATA/ CHNAM(1),

N

LOGICA

INF WRIA

WRITE THE KEY(3)=zA ST( DATA RECORD. . ... . ®WRJA®

ONVTR
INPUT

DATA TABLE

INDEX- LH=LHO,LHE
TABLE OF CONVECTED PROPERTIES

INDEX~ LTZLTQ,LTE _ .

CHANNELNAME - o .
THDEX INCREMENT TO THE NEXT (HANNEL
RELATIVE LOCATION OF PS1 LIST

NOI

QF PS1ls TTas PT AND RCyU VAL UES

RELATIVE LOCATION OF TT L1ST

RELATIVE LOCATION Qg pT {1S[_ . : AU

RECATIVE LOGATION OF RCQ LvsT

L

TSO(1) \PSOC1) ,MACHA (1) ANGTYVARY (1),
RG(1),GAM(1), NR(L)/NCCEILTABC(6E),

BB (75) _

VARY . . - P

INTEGER CHligM

DIMENS
REAL
EQUIVA

NIMENST

1
9 .
;S .
INTEGE

InN

LENCE
ON

R CH

Vo(1) .
MACHD
VO, MACHO)

CHOE) sLTNEXTCLIY INPTCIY  LPST (LY LTT(LISLPTELY

LRCUY(1),

CRG (1) JCPGY (1) 02CP(T)  BEMITI IFGY (T FaP (1Y)

FGR{1)+AREATR (485)

DIMENSION XCH(1)

EQUIVaL
EQYUIVA

ENCE
LENCE

(CH,XCH)
COHHAM, CHY L CLHNEXT JUTHEXT Y U CATELON NPT,

(TTO,LPSI), (PTO L TT) s (TSO, .pr).cpso.LRcqu

(MACHO4CRG)» (ADICGPG.), (VARY, P20P7. .
\RG ouAM).(GAw FGTY, (NR.FGEY S (NCsFGR Y+

LHNEXT(1), wrr|0u¢1y , TTO(1), PTO(i).

) (TABTAREATB)
DIMENSION TABLES (1)
~ EQUIVALENCE  (CHNAM,TABLES)

COMMON /gCOMMN/ PROGM(9) ,FILIN,FILOT
LOGTICAL FILIN, FILOT

COMMON ZADAMOL/ NA%F(é)vADDREQ(é) TlTLF(b).;DFNT(é) ~
COMMON ZALLCOM/ MACHA.PSA,Tsa, PTA, TTa, AxrA ‘RGA, GAMA,

CoMMON /CBITS / BITS, IBLANK
COMMON /CCRX 7/ CRX(6)
'COMMON /CGRAv , CG

COMMON /CTADIN/ RHOBAS,RHOAMP, IADﬂ

COMMON /GINNER/ INRCTR,RDUMNINN E?(ié) JCNUF{16) .
COMMDN /¢ 1SBOT/ FAPFLD(Z) FRCF(?) PRFa(Z).PSPISV.NZP.

L - . ZPSiO’LPSP‘i“)omzﬂi s - e e e
INTEGER FARFL.D,FREE’, DREs,quyqv

COMMON /CLINES/ LINES.OHITFK PTITLF(6)
LOGTCyL OMITFK

CoMMOM /CM  / JMS{300)

COMMON /CMAX4 / ES2MX, ZMX, RMX DS2MXT 1 DUMY

217

& o MACHC.PSC,TSC,PTC,TTCY AXTC,RGC,GAMC,
& BAYIT SCALEA,TTE,CHOTST
LOGTCAL AX], AXIA_AXIC cHNTST )
REAL : MACHA(l’.MAch
cOMMON /BENDIN/ NBCIN(2),aCF(2) . _
COMMON /CR / B(300)



1002 FORMAY (/7/7//65H aae

FOMMON /CMAXIT/ MAXREF NREFIN,GREFIN,TI’

LOGICAL

EQUIVALENCE. (MAJQTR NREFIN) L e
COMMON 7/ CNORM /

COMMON /CPRINT/

CoMMOM /CPRPRN/
INTEGER
cOMMNON /cPTMOV/
LOGICAL .
coMMON “CR /
COMMNI /CREFIN/
&
COMMON /CS1 /
COMMON /682 /.
cOMMON /¢SS ¢
&
INTEGER -
LOGICAL
CoOMMON 7CTE /
COMMON /CTOLRL/
]
COMMNN /CTHICK/
COMMON /CVM /
COMMON /C2 /
cOMMGN /1X0Ryg/
& ——- . .
]
DIMENSION
EQUIVALENEE
COMMON /SLTAB /
INTEGER
CQMMONnN /CAD ./
coMMoN 7cP1 /
COMMON /CHNFPT/
cOMMON /TAPES /
COMMON /BLBDY ¢

"Leo LEEw LROleEaLRD

GREFIN.

RHL s RMeAHL s ARM
PDUM1(3)»PREFIN,PREFN2,RDIIM{11)
PRPRN
PRPRN ) )
VELPOT,ICOR NODENS, CPTHUM
VELPQT
RF(300) . N .
DREFIN,SG21,uMG1, yMG?,
SG2(10)*Gy (1)
$1(300)
$2(300)

SSFut, SSeF, S5eANG, SSDE, SSEENR, SSFNDY,
DSS(22 RHOW, RHOuQ:.qur RHOC s+ RHOCSS
SSFML

NGR,NGZ,SGR(10),GRE1D),

SSEF v SSNF
TOLWF s TOLYFU, TEX12, rur. TERwF. JRET
TOLRL JMAXSHP, CLEN DTOLRL, TOLES2,NSHP,
DSLDMP, D§1UP1.D1OLR2(4):S11RFP YOLINK
NTHKX,NTHKY', THKX(25) THKY(25),THIK2D(250)
VMF (300)
IF(300)
LHO,LHEw LBRO,/LRDE, LTn. i Te, LWO,LWE, LFO,LFE,
LO,LESTA,LS 0 LSE.lDUM(ﬁ’
MO, M, NJ,NFCOLS, MAYMI, MEXOL ,MAXNM, MAXLE,
LIMITS(24)
(LIMITSILHO) 4
W(128),X2(2.28),SLCHN(128)
SLCHN
A0SV .
PL,THOPI,pIQ2,P1I04, TNDRE, TQRAD . .
ICHN(ID\.NTFS(io).uTFA(IO),uPTO(le).HTTQLiDS:
NTAPO,NTAPN
BLB(60)

DIMENSION IBLB(s0)

EQUIVALENCE €¢1B8LB.BLE) . e

COMMON /V1SC0S/ TREF, MUREF , SCON

REAL

LoGIcaL
DATA ST

ATUDS2=2 nLEN,TOL ES&

STCFIL
CFIL/T/

. DATA KA/Z1HAZ  __.

MUREF

1F(ES2MX 6T ATLNS2) WRITE(6,1001)
1801 FORMAT

& TOLERA

[F(GREFIN) NRIT&(é.iOUc)

({/////6OH e

NCE,

THe SOLUTION HAS NhT cANVERGED TO TWe 1vBUT

THE INPUT GRIN

TNEMENT CRITERTA HZVE NOT

'-n
Zl

& BEEN SATISFIED.) o L

OMITFK= |

TRUE,

IF(FILOTY OMITFK=,FALSE.

TSC =
T7C .
PTC

&

. CALL FHEAD(64)

TSA

2 7SCe(1,*%¢GAMAeLl, )o.gpMAcHAonz)
z PSC“(TTF/YSC)#*(GAMA/(PAHA 1. S)
o 55 WRITE(6,1000) AXL, MACHA wRGA, TSC,GAMA,PSA, TTE,ATC, CHOTST, TTC, cs.

NBCINJACF
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1000 FORMAT, (/15H GEyERAL INPUT=/76X0 7HAYX] ‘g. ,zéx,7HMACHQ :.Fa 4/
£6X, 7THRG .re.-.eéx 7HTSO =,F8.2/7 6X, 7HGAH =.r8 4,26X",
&7HPSO =3FB.3/ 6X,7HTTE =, FA. 3,?6x 7HPTO =,F8.3/ 6x.7HrHot5

RLBI 26X THTTO = FE,2/6X,7HEG . =FA.3/75T7H "STREAMUTINE END CONR

IONS—/ex JHNBCIN =,218/7 6Xs7HACF ~ =2FR.34/%

T=
Ir

WRITE (6,100%) SSFML,SSEANG,SSEF,SSDF

1005 FORMA1(43H CURVATURE CALCULATION FOR SURFRSONIC FLOW=/
&6X, THSSFML =,18,19H (FORMyLA NUMRER)/ e et e e e
K6X THSSEANGE, ra 3,/43H (INLET FLOMW ANGLF. DEGREES, SSEFsT anLY
§/38H SUBSONIC/SUPERSONIC BRANCH SELECTION=/ . o
86X, 7HSSEF =,L8,37H  (SUPERSON{C ENTERINA FLOW, T OR F)/
&6X, 7HSSDF  =,L 8,564 (SUPFRSONIC FLOKW DNWNSTREAM OF CHOKE STaTtan

& T OR F§)

<

NRITE (6,1010) (GRCT),T131,NGR)
WRITF (6,1011) (SGR(1),131,NGR)
IF(NGZ.EQ.0) GO TO 65

NRITE (6,1012) (GZ(]).121,NGZ)
WRITE (6,1013) (SGZ(1),131,NG2Z)

. 65 WRITE (6,1014) VMG1,VHG2,CRX o mmw e e e e e o e
1010 FORMAT(/1X19HGRID STZE CRITERIAT/6XTANGR/AR21GFB2) .

1011 FORMAT (gX,7HSGR £,10F8.2)
1012 FORMAT (/6X,7HNGLZ/GZ=410F8,2)
1013 FORMAT(6X, 7THSGZ =,10F8,2)

1014 FORMAT(/6X,7HVMGL  =,F8,2,25X,74vv02 =,FR.2//6X,7HCGRX =,4F8.3)
-~ WRTTE T671038) mM MAXNM, LESTALMAXIE) NI MAXND T o
1030 FORMAT(/inQHWEPORY UTILIZATIONS/24X17WUSED AVAILABLE/6X11HaRln

o POlMTSIij,110-:6X6HTABLE5116 150, /6%11HSTREANLINEST11,110,)

" ATLDS2z CLEN&TOLES? .
NRLMmJu1040) MAXRg; NREF N, INRCTQ TOL INR, 701552,Y0LNF1 e
4 CLEN, ATLDSZn552Mx.
& USiDMP DS1DP1,NODENS,RHNC . RHAW ,RHOCSS+RHOWSS
1040 FORHAT (718H CONVERGENCE DATA-/
gbx,?HMAxREF:.!B 3%, 21 H(MAX THUM QFFINFMFNTQ)g
86X, THNREF IN=,18, 24H - NUMBER OF REFINEMENTS2
L asYzHLﬂBCIB-.Lg!ng - NUMBER OF TTERATINNS 1M LAST REF INEMENT// __
&6X, 7HTOLINR=, EB8,1,47H ({NNER ITERATION TO( ERANCE ON S.L. MJOVEM
BENT) /6%, THTOLESEs, E6.1+37H  (FINAL TNLEgaNCE ON S.L. MOVEMENTY
876X, 7H70Lwr 2, 1B,173X,40H(T, E. CLnShRF FRARTIONAL rLoN TaLERANCE
&Y/
& 6X17HCLEN =,0FF8, 3, 52H = cHARACTFRISTrr LENGTH BASED ON GRID s!7
8E CRITERIA/  E2%,1,53H e ABSOLUTE TOUERANCE ON_Syl. MOVEMENT (€Tn
S8LES2¢CLEN)/
66X, THMAXES2=, Et,1,42H = LARGEST S,L, MOVEMENT ON LAST 1TERATION/
8/6X.7HD¢10MP=:0FF8 3,54H (STREAMMISE RT MOVEMENT DAMPING, =0 FQOR
8 NO. DAMPING)/ L e e
86X7HDS1DPp12,F8,3453H (ADDITInDNAL STRFAMWISFE DAMPING ON FIRST pAS
&S ONLY)Y/ e
86X7HNODENS=, I8, 58H (REFINEMENT UEVFL TD WHICH CONSTANT DENSITY 1
«S ASSUMED)/. o S
&§6X, 7HRHOC =,F8.3,1CH RHOW =,F7.3,10W RHOCSS3.,F743s -
&10H  RHOWSSaF7, 3.34H (CORREGTION EQ. BECELT FACTORS)) e
LINES = 64

_CALL FHEAD(13) e e
WRITE (6;51090) FARFLD '

WRITE_(671092) 1ADMTRHOBAS,RHOAMP,TOLRI o
1090 FORMAT (y26H SPECIAL BOUNDARY OPTIONS=/ kX, 7HFARFLD=,2(2X, Ag)) )
1092 FORMAT(/ 28H MATRIX SOLUTION pARAwFTFRq-/ﬁx JHIADM _ =,18,3X,704{=c
11,0,1, FOR STREAMLINE, ALTERNATING, AND ORTHNGONAL LINE RELAXAT1ON

g o e e &

¢
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2)/ 6%, 7HRHOBAS'.F8 3,3Xe33H(ACCELE RATInN FACTOR, BASE Leng)/ .
36X%, ZHRHOAMP'.FB 323X, 45H(ACCELERAT|0N FACTOR, AMPLITUDE OF VARIATH
40N)/ 6X,7HTNLRL =, E8,1,3x,304(TOLFRANCE RELATIVE TO MAXDS2) )

PRINT HIGHLIGHT AND MAX, BODY RADII AND AREAS
AHL z RHL
IF(AXIA) AHL=PlaRHLaRHL
ARM = RM
IFCAXTA) ARM3F1aRMaRM L . .
WRITE (o, 1091) RHL»AHL.RM, ARY
1091 FORMAT (//6X 17thGHLIGHT RADIUU-.FS %.4! 15HH!GHLIGHT AREA-.
s FB.3/76X,17HMAX: BODY RADIUS=., FR.314%X,150MAX . BOBY AREAT.FR.3)
WRITE(641093) ACSV
1093 FGRMAT (6X,17HMASS FLOW RATIN =,F8.3)

O

c PRINT CHANNEL TaAgrLE OF CONTEANTS

caLl FHEAD(?)
WRITE (6 1060)

LH . LHO
an IF(LH.GE .LHE} GO TO 96
MOREL = 4

IF(NRCLH) LNE.0) MOREL=MOREL+2+NR(LR)
CALL FHEAD(MOREl)
LH2 z {_He9 ) ) )
WKITE (6,1070) EHNAMILH) , (KTFLOWC_HX) i HX e, LH2)
NCX =z NC(LH) .
!F(»R(LHS LE,0) GO TQ 95
WRITE ¢ 6,1080) (TAB(I)alI=1anNCy) .
CALL TABPRT(24B=24BB(LH)#NCX &R H)SNCX)
95 LH = LH+LHMEXT(LH)
GO TO 80
96 CONTYINUE
1960 FORMAT(/1X26HCONTERTS OF CHANNEL TABIE=) o
1070 FORMAT(//6X7HEHN 22Xs A6, S THWTFLOW=  B12. 4, /6XTHTTO 3 FB,205%
#7HPYQ =F8, 3.5x7HTso -rﬂ 2, 5x74pSn =£8,3,/6X7THMACHO 3F8.4,5X7
#HAQ = E12,4,1X7HVARY =|8,/6X7HRG . _e. FB.2,5X7HGAM _ =F8.4,)
1080 FORMAT(/6X7HNB/YAB =2XsA6s1H,5xsA6,1H.SXs AR 1H, DX  A6s1HIBX, A5.14.)

c LOOP THROUGH pHANNELS TO PRINT rLOW RATES PRESSURES, aNp TEMP
‘ RHOINF:= PSA/(RGAsTSA) o '

VINF = SORT(GAMA#RGAsTSA)aMACHA
WINORME RHOINF&VINFaP]
J2 N
1C = 0
120 42 z J2+1

JCRN ~ 2 SUgHN(J2)
105 1F(JCHN,NE,SLCHN(J241) ,OR, J2 EQ.NJ)} RO TO 110 L

J2 sz J2+1
560 Tn 105
110 1C z 1C+1

UTFACIC)= N(JZ)/MTNORM ] . I e
IF( RGASNELL1, Y WTFACIC)Ysw()2y
ICHN(IC)=JEHN ) - .

LY 2 LTO
115 IF(JCHN,EOQ.CH(LT)) GO T0 12¢

LTP = LT+LTNEXT(LT) .

IF(LTP.GE.LTE) 6O To 120 ) el

LT z LTP

GO 10 115 _ N B

120 LTP = LT+LPSI(LT)I+NPT(LT)=1
HTFa(IC)'XCH(LTP)/NTNORM
IF( RGA.NEL1. ) wTFS(IC)-xPHtLTp)
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- __WPTO(]C)=PYIC
- wrvoclc)arrc
LH B LHD
"“‘I??"TV‘UBWNTEQ CHNEMELAY) GO TD 123
LHP 3 LHeLWNEXT(LH)
IF(LHP,GE.LHE) GO TO 128
LH z LHP
GO T0 122 o C - -
124 1F(PTO{(LH) N BITS | PYBCLHYINESD ) WBTB(1CY=MTO(LH)
TF(TTO(LHTI.NE, CAND, TTOaCLH)Y NE,0.) WY¥TaC1CYaYTO(LH)

- 128 1FU2L TN G0 _To £00
WRITE (6:1130) (TCHN(I)oWwTFS(1), wrrk(t).abfdtt).wvra(l>.1-1 1C)

1130 FORMAT (/49H CHANNEL FLOW RATES, PRESSUREE, AND TEMPERATURES= /1
- s 16X, 9HSPEBIF!ED;5X.BHADJUSTFDa7X.6HPT/P§n.1Xf6RTY/YSO /
o (4XsA604F13, 4.).) .

¥V

RETURN

ENTRY WRIAIP

- . REWINpD NTAPN
WRITE (NTAPN} STGFIL.(LIMITS(1), !a1.24) _
wRITF(NT PN) ¢ CIDENTCIIZ199,4) TAXTIATRGA’ GAMA, ACHA PSA,TSATPTA, TTA”
PRPRN, TTE, 0H0T ,MaXy HAJCTR' (N!NN;R(?) 1:1;16)5 VEEPOT"Icou;
N ! 3
NBCIN(1),NBCINF2), ACF(i).ACF(:). ﬁserysssANG SSDF . SSFEND,
SSFND14tDSSE) s !a1’51;1FARan¢r)'
RHOC,RHQCSS,RHL
TREF MUREF.S&ON.(BLB&I) 1=1760)s ‘

(ZP(1)5 181,280y (TABLBS(l).1=1.LESTi tatls lci.NM)a eJMq(x)'
1=1, NM). ( 24 TN RE(1Y .
131, NM)5 CVMPET) , 321 NM), (WET), 134N U)v th(!)“lbl,NJ)
(SLCHN(i) 181, N, ).TOLRglmAxswP Yolesz "T0i iNRuDSLDMP DS1DRLY
(DTOLRZ(I‘lbal ’nSGlREFo . )
_____ (CR 0 2 NTH
- (THKRtI)»I i, 300).TOLNF)

NTSAY = NTAPA

NTAPO = NTAPK

NTAPN = NTSAV

RETURN

END

SSFMLJ
2138},

YONTHKY,

o ko pojto o V1] 2 oo oaloo me
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sDECK WR{BDY
SUBROUTNE WRIBDY

sWRIBODY WRITE OUTPUT FQR EACH BOUNDARY ®WR1BDYS®
C COmMB1

C STATAH, CHDATA, BDyYAa

c STAY]ON TABLE

c INDEX= LsLOyESTA

c SCHOKEs STATION CHOKE INDICATOR (ADJWF,BRHS,;WRI10UT)

c MCL & SHARP CORNER INDICATOR (BLDYBS}

c MCL = FIELD INpPEX OF QONTROL STYREAMLINE (PYMOVE,FLOBAL)

COMMON /CHDATA/ X3(1),LNEXT(1),MLB(L),MUBLLY,PRIMIEL),
YYPELB(ll.NA”ELB(l).ILB(15 FLB(L)SLLB(1),
TYPEUB(1),NAMEUB(L))IUBC1],PUB(1),52UBI(1),

: VM8<1>.DNDV(1> x2CL(1), Sstttxi MCLI1),
ANGTE(i’pPTTE(i).PSTE¢1’ rsnrett).RGTE(zl.
ANGEXP{1)1HBSQEXP(473y

DIMENS10ON CRVLE(L ), ANGLE(Y) )
EQUIVALENCE  (SCHOKE»DWDV)Y, (CRVLE, ANGTE), (ANGLE,PTTE)
INTEGER PRIM,TYPELB,YYPEUD,SCHOKELLY
BOUNDARY TABLE
INDEX= LB%BDO,|BDE
LENEXTs INCREMENT TQ NEXT BOUNDARY
LBzl = INCREMENY TO THE FIRST BOUNDARY POINY (®0 BEFORE COALLAYIO
CHNAMEg CHANNEL W!TH WHICH THE BOUNDARY DATA IS ASSQCIATED
uP = T OR F FOR UPPER oR LQWER BOUNDARY
LEDEX s RELATIVE INDEX QF L ,E, POINT WHBN LOWER AND UPPER SURFACE
CONTOURS ARR CONNECTED
BDNAME ,LBA,;LBB=NAME ANDP INDEX LIMITS OF SRECIFIC BOUNDARY
DATA WHEN BOUNDARIES ARE COALLATED
DIMENSION BUT(1),LBNEXT (1), BZ1(1),
1 CHNAME(L),UP(1),LEDEX(1),
2 I8T(1),RBT(L) ,ANGBT(42)
LOGICAL yr
INTEGER BDT,CHNAME ,BDNAME
DI{MENSION lDNAME(t).LBA<1>oLBB(1>

DIMENSION EHNAM(L) LHNEXT (1)

INTEGER CHNAM .

EQUIVALENCE FX138DT ) CHNAM) 4 (UNEXT,LBNEXY,LHNEXT), (M B,LBZY),
1 §MUB,CHNAME), (PRIM,UP), (TYPELB,LEDEX),
2 SNAMELByZBT,BDNAME), (ILB,RBY,LBAY, (FLB,aNGBT,
3 LB8B)

©o Oo Co b p»

QOO A O0

COMMON /BCOMMN/ RROGM(9),FILINIFILOY

LoGICAL FILINFILOTY

COMMON /ADAMOL/ NAME(&):ADDRES¢6>.7!7LE(6).rDENYté)
COMMON /CEDUMP/ 1GDDMP

COMMON /aLLCOM/ MACHA,PSA,TSA,PYTA, TTA, aXta,;RGA,GAMA,

8 MACHCPSG,TSC,PTC,TTC, A4X1C,RGC,GAMC,
8 DAXlYiSCALEAoTTEoGHOTST

REAL MACHA, MAGHC

LOGICAL AXTA,AXIC,CHOTSY

COMMON /CB /7 B(300)

COMMON /CBITS / BITS,;BLANK

COMMON /CCUBE / NBC(2),C1(2),C2(2),FEND(2}

COMMON /CCURV /7 CURV(300) ) _

COMMON /CFB /7 LyMA,MB¢PB,PyB,WF,CHOKE,SUBSON, NK,PLBC,PUBC,
& XCHOKE, TaRga,VMBC, WRQSY WCALC, OV(8),QVP(g),
& JSUM,VMLBSQ

INTEGER XCHOKE )
LOGICAL : CHOKE »gUBSON
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c

C

COMMON /CGRAYV / CG ‘

COMMON /CIDEX /7 M,J4,MUMD,1STAG

COMMON /CLINES/ LINES,OMITFK,PTIYLE(6)
"COMMON /CM / JMS(300)

CUMMON /CDS2 7 MACHM(300)

REAL MACHM

COMMON 7 CNORM / RH[ ,RMgAHL, ARM

COMMON /CPHIY{ 7 PHI1(300)

COMMON /CP1 / P1,TWOPL,P1Q2,P104,T0QDEG, TORAD

COMMON /EPRPRN/ RRPRN

INTEGER PRPRN

COMMON /CPSM / RSM{300)

COMMON /(CS2 /7 PTM(300)

COMMON /CR / R1300)

COMMON /€St / $1(300)

COMMON /CYHICK/ NTHKYX

COMMON /CRMS / TTM(300)

COMMON /CVM / VM(300)

cOMMON /2 /7 L4300)

COMMON ZERASE2/ X]1(100),SW(100),2W(100),RW¢100),ANGW(L00),
s CURVW(100),VE(100),MACK{(100Y,PSQPO(100),CP(100),
# PSQPT(100),PTAPTO(100), TT(100),AM(t00),SRDA(L00)

DIMENSION DSTR(100),DUSTR(100)

EQUIVALENCE (DSTR,ANGW )¢ (DDSTR,CURVHW)

MEW VARTABLES FOR NASA VERS|ON ONLY~-=PSQPY AND PTQPTO

COMMON /ERASE3/ AWGAN(100),CDPI(100)sPSMPOL100),LAMW(L0U)

REAL MACH

DIMENSION XW{L)pYW(g)

EQUIVALENCE EXWIZW) y (YW, RW)
COMMON /CFRFLD/ FSAV(300), STXU(128),STXD(128),5TvU(128),5TYD(128)}
COMMON /1XORIG/ LHO,LHE, LBDO,LBDE, LTO,LTE, LWO,LWE, LFO,LFE,

& LOSLESTA, | SO+LSE, DUM{6),
4 MO,NM, NJ NFCGOLS, MAXNJsMAXOL ,MAXNM,MAXLE,
8 LEOJLEEe LROJLRE/LRD

COMMON /SLTAB / W(12B),%X2(128),SLCHN(128)
INTEGER SLCHN
COMMON /CHNFPT/ ICHN(10) WIFS(10) WTFA(L0)»WPTO(10),WTTO(10Y, IC

COMMON /BLBDY / BLB(60)

DIMENSION 18(B(60)
EQUIVALENCE (1BLB,BLB)

COMMON /BLDTA / BNAME,LOWER,IBTYPE, N1 ,NI,;CAPXL

INTEGER BNAME
COMMON /TETAB / ITE X1T2(16),TEANG(16),DSTTE(16):DDSTTE(L16)
o RTE(16)2TELL6) s LWERL16)
LOGICAL LWER
COMMON /SABCHN/ CHNSAB
INTEGER CHNSAB

INTEGER HLE,HTE,ASL,BDY, TS|, CHNN,CHN,XKSSV;XKEYB,BLANK

LOGICAL POUBLE,LOWER, UPPER

DIMENSION LOWUP£2)yLCDPI(2)

DATA LOWUP/SHLOWER,SHUPRER/

DAYA HLE,HTE/2HLE)2HTE/e ASL,BDY, TS, /3HASL ,3HBDYIHTSL/

17E t 0
1GOOMP 2
NTRY = 1

DEFINE REFERENCE DYNpMIC PRESSURE, ETg
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Qo = 0,
CIF(MACHA, LE, 1) GO TO 95
1F(GAMANEO,) GO TO 92

)0 z (RGAQTSA]/(PSA»MACHAoHACHA,
GO Y0 95
92 Q0 3 2,/(GAMAOPSAeMACHAOMACHA)
c BEGIN LOOP THROUGH CHANNELS
9% LINES 3 64
lup z 4
NCHN =
: Je s 1
105 CHNN = SLCHN(JZ2)
LOWER = ,TRUE,
1 e 0
107 § s le}

IF(CHNN,NE,ICHNCTY LaND, 1,LY,1C) GO To 107
QPYO = 4, /WRTO(I])
QTY0 s 1,/WYT0(])
GO TO 322

110 J2 = s J2e¢} )
15 (J2,EU,NJ ,0R, SLEHN(J2+1),NE;C4NN) GO YO 120
GO TO 110 '

120 LOWER = .FALSE.

C BUILD 1eSUBSCRIPTED ARRAYS
122 M s MBEGIN(J2)
L : 0
SPpDASve 0,
XK55v = BDY
123 1 s 1
SWORG # S1(M)
PTO 2 PTM(M)
TY0 s YTM(M)
TTOTYOs YTM(M)aQTTO
124 DOUBLEs ,FaALSE,
125 CALL GETIX
CALL STANO(M,L ,URPER)
X14(1)aXg (L)
SW(1Y = S1{M)eSWORgG
IW(]) & 2¢M)
RW(l) = R(M)
ANGNtl)=PH11tM)-TuDEG

IF (szSv Ng ,ISL) GO TO 3126
ISIGN ® 1
IF (LOWER} ISIGN®=1
MTS|, = Ms1SIGN . L
IF ( (ABS(R(M)*R(MTSL)),GT,4,E=5) ,0R, C(ABS(Z(M)=Z(MTSL))
&  4+GT,1,Ee5)) GO TO 126
ANGW(1)= 38 (PHIL(M)+PHIL(MTSL))eTODEG
126 CURVW(1)s CURV(M)
MACH (] )= MACHM(M)
VE(1)y=vMeM)
c T+E, SINGULARITY
1F (1STAG; NE,2 UR, (TYPELB(L) NE,KTE,(AND,TYPEUB¢L) NE KTEY , IR,
» BSQEXP(L] €0,8lTS] GO To 438
1FL1,NE, 1,AND Bs0exP{L),GE, 0, 30 YO 132
VE(I) 2 P
1F(FGRYE(L),EQ;0,) GO To 132
MACH( | )&50RT (15 4BSQEXP (L))
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ISX = YTMIM)/(8,¢,5/FCRTE(L)#(1,4B5QEXP{LY
vEtl) s NACH!I)'SORTtta /FGRYE(L)*1,)eRETE >.vsx>
PS s PTN(M).(YSX/TTM|H)).-(PGRTE(L)oa §
: DOWNSTREAM SIDE ONLY
132 1Fclel) 434,136,134
134 ANGH( 1 18 ANGTEIL )2 TODEG
GO 70 138 :
UPSTREAM SLIDE GNLY
136 ANGW(] ysANGEXP§L )aTODBG
cURVW(1)sB]TS
138 AW(]l) ® RW(I])
PSOPT(1)3PS/PTMIM)
PTAPTO(I)2RTM(M)#QPYD
1F¢ AXIA § AWcl)aPlaRW(])aRw(])
PSQPO(])Y4PS/RSA
PSMRO(])sPS=PSA
CPt1) = PSMPQO(])#00
1F(LOWER} PSMPO({1)sePSMRO(I)
N s
1 s lag
IF(NI,EQ;1) GO TQ 160

CHECK FOR LBADJNG EDGE POIN?

1F(ISTAG,NE,4) GO TO 140

IFCTYPELBLL) JEOQ,MLE ,O0R, TYYREUB(L) , EQ, HLE) GO YO 170
ISTAGsY

1F(DOUBLEY GO TOQ 160

poypsLEs ,TRUG,

GO TO 125

CHECK FOR TRAILING EDGE POINT
140 1F(ISTAG,NE,2) GO TO 1460
|sTaGa2 .
IF(TYPELBLL) ,EQ.MTE ,0R, TYPEUB(L).EQ.MTE} GO YO 190

ISTAG#0,3 OR DOUBLR=T
160 N ¥ MD
1F (M, GY,0) GO TR 124
60 TO 180

APPROACH SYREAML INE
170 XKEYB 8ASL

GO Yo 200

80Dy SURFACH
180 XKEYB ~ #XKS58V

GO Yo 200

TRAILING STYREAML INE
190 XKEYS8 aXKS58V

XKgSV & YS(

200 IF(XKEYB 180,7SL) GO YQ 220
1F ( NOT,ONER) GO Ta 220
L8 8 LBP(NAMELB(L))
IF(LEDEX¥LB)JEQ,D) GO TO 22¢
LOOP YO F!ND BOUNDARY NAME OF UPPER SI1DE OF L,E,
LBX ¢ |B
214 {F(LBA(LBX),GE,LBDEX(LBY} Go 1O 220
L8x » LBXe3
IFILBX, LY (LBeLBTLI(LB))) GO Yo 214
CALL ERRGORS
PROJECTED ARE4
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220 caLl SETMUL,%,, LAMW, NI}
DATA LCDP!/4NCDPbo4HLAHN/
LLEDPIm LCDPT(2)
IF(NTRKXTLE,4) GO TO 239
CALL ervzo3zu.au.uauu NE)
DO 222 lagyN)
COEF & *5-(gAnN61)gLAnH(x-1))
IFCAXTA) CREFmPIa(RU(I)oLAMWE )R (Tt )al XMU(TeR))
222 AW(]) ® AWI]el)eBOEE=(RN([)RW(eY))
C PRESSURE DRAG
224 SPDA(1)3SPDASY
CALL LSUMCAW,PSMRO,N]; SPDA)
SFRDASVs SPDA‘NI?
¢ pRaG ﬁQEF? cl@nY
ARM 2 RM
1F ¢ AXIA ) ARM % PIuRHQRH
DO 225 laggN}
AW{]) @ CARMgAW(L))/7ARM
229 COPI(l) = «SRDA(D)»Q0/ARM
APDG & «SPDASV#QQ/ARM
LLCOPIs LCOPL(1)
- 330 IF(PRPRNJEQ, $«2) yAND,XKBYB,NE ,BDY) GO TO 308
LINES o 64
CALL FHEADENLeS)
308 Kup t 4
IF(LOWER) KUp=4
CHN s SLEHN(J2)
X12 o X2¢(J3)
SWORG s 0
CHNSAB = CHWN
WRITE (6,1800) LOWUR(KUP),CKN,X12,LLCDPL;
& (XIL(IISSREL),ZWLIT RWL]D ‘
o ANGW(1);CURUW(I),PSQPOLL)sCP(1),2S0PTCE)yMACH(TI) ,COPICTI)  ANC]),
" PTQPYO(T!oluinNﬁ)
1200 FORAMAY (72X A6,37H BOUNBPARY YO CHNm¢A6, 818, STREAMLINE COORDINAY
#E, X128,F7{3;1N 6’ SXeIHX1L,6X s 3HSIW, TXeTHX W ZW g OX s IHYN RWe5X, -
o 4HANGH,5X 'SACURVH,5X §HPS/PO,5X, 2HCP; 4X;SHPS/PT, 4X, 4HMACH, 5X,
& Adjy14H (AMAx-A)AAMAxgsﬂ PT/PTO 7 (2Xe2KB,3,F12,5,F11,5,
& FB 3 FLL.8512F9 . 34F7,3,2F9,4,F34,3,F8,3:74)

WRITE (67¢214) TTQTYO
1210 FORMAT (/76Xi8HTYATTD 3,£9,3)
1F ( xMEvgiEa,aS4 ) WRITE'(g,1220) AppG
1220 FORMAY C/6!.15HABD!T!VE DRAG =,F9,4)
1F( XKEYB, BQ;ASL ,O0R, XKEYB Eq, TSL ) GO Yo 309
C-oa-.o...uooqo.cn.unntucuo.oc BQUNBARY LAYER esdisnsnnSeansdoganassnges
NAME & NAMELB(L)
1F ¢ ,NOT:LouﬁR Y NamEsNAMEUB(L)
LWL ® LBDYBL(HAHE LOWGR)
1F( LBL,80;0 ) G@ T 30%
CAPXT 5 BLBILBLeR)
BNAME 2 1BLB§LBL)
USAVE # LESTA
CALt SABEINTRY)
s LESTA«LSAVE
17( MD.GY0 ) LEL*LDTE
NTRY & 2 .
Ciouoovo.ooong8ooap;ophicnnnﬂgq-lcooCno-.ionoootoiabobllOOOi'GOGOGOO'COO
1F(TYPELOL)~EQ HTE ,OR; TYPEUB(L) BQ HTE ANGSVEANGWIN])aTORAD
309 1F(TYPELBYE) VEOIMTE |OR; TYPEUB(L), "EalWTE| g0 TO 3090
GO T0 309%
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3090 115 * 17Qe8
2¢1TEYs X}2

ve;thxrusgauasv
1F¢LBL,EQ ) GO TO 3093
RYE(ITE)® RWgNY)
ITECITE)& ZWe¢N])
LWER(ITE)& _OWER
DSTTE(ITE)s DSTRENI)
DDSYTE(ITE)=DDSYR(N])

3091 IF(MD,GT70) GO TO 183

c INTEGRAL MOMENTUM BALANCE ON THE CHANNEL
IFGéN07. LOWER) GO YO 310

PFLE = SPDASY ‘ :

GO To 110 , 3
310 PFy -

FT0 EU?JZ!QPFLBOP!UB

PERR & rvot.srxatJa;
WRITE ¢6,4308) CMN,8TXULJY2),PFLB PPYB,FTOY,STXD(J2)iFERR

‘4300 PORMAY({/{XI2HINTEGRAL MOMENTUM BALANCE, CHN=AS,2X19HC(AX]AL FORGES
o ONLY)/OXIEHENTERING MQMENTUM sP1t,4,/6)4321H 0WER BOUND
sARY PRESSURE FORCE #F31},4,/6X3LHUPPER BOUNDAR¥ PRASSURE FORZE sri§
#,4,/12XL208UM OF ABQVEFR4,4,/6X31HLEAVING MQMENTUM sf
#11,4,/42%25HBRROR - aF13,%,7

J2 & J2e1
1F(J2,LETNY) GO YO £03

C SAVE YE DATA

CREBUILD WAKE TABLE AT ALL TES -
CALL RBWAKE
IF{ NTRYJEQ,2 ) CALL SAB(Y)
RETURN
END
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#DECK WRIOUY

SUBROUTINE WRIOUT

aWRIOUY WRITE STC QUTRUT DaAYA eWNRJOUT®
c STATION TABLE
c INDEXw L2LO,LESTA |
c SCROKE® SYAFION CHOKE [NDICATOR (ADJNF,BRNS:WRIQUY)
c MCL = SHARR CORNER INDICATOR (B DTBS)
c MCL. & FIBLD INDEX OF GONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ %1¢8)skNEXT (1) MLB (1) MUB2LYPRIMKLY,
1 '!VPSLattt.NAHELatxv.1La(12.rLatzagstat1).
L TYPEUB(1] ,NaAMBUB(1)1UBLL ], FUB(YL),SLUB(L),
& VMB(12.DuDV¢1).xch¢11;aL;Nn¢:).Hth%l.
'y ANGTECL) ,PTTE(L),PSTEL1),;EGRYE(L)RGTE(Y),
¢ ANGEXP(3),8SQEXP(479)
DIMENSTON CRVLE(L),ANGLE(L)
EQUIVALENCE §SCHOKE4DWOV) , (CRVLE ,ANGTE) ; (ANGLE,PTTE)
INTEGER RRIM, TYPE(B,TYPEUS,SCHOKE 1Y

DIMENSION MPRIM(4]
BOUIVALENCE (]RRIN,PRIM)

COMMON /BCOMMN/
LOGICAL
COMMON /ADAMQy/
COMMON ZALLCOM/
&
8
REAL
LOGICAL
COMMON /CB1TS /

INTEGER 8L

COMMON /CCURY /
&connou /CFB - /
&

INTEGER
LOGICAL

COMMON /CGRAY /

COMMON /CIDEX /

COMMON /CLINES/

cORMON /CDS2 /

REAL

COMMON /CPHIY /

COMMON /CP1 /

CONMON /CPRPRN/

INTEGER

COMMON /CPSM /

cOMMON /€S2 /

COMMON /CR /

cOMMON 7SS/
&

INTEGER
LOGICAL

COMMON /CRWS /

COMMON /CVM /

COMMON /C2 /

COMMON /ERASB2/

&
&
]

REAL
DIMENS]ON

RROGM(G) ,FILIN,FILOT
PILIN.FILOT .
NAME(6) ¢ADORES(6) g TITLE(6] ) RDENT ()
MACHAPSA, TSA,PTA,TTA, AXTA7RGA,GAMA,
MACHC3PSC,TSC,PTC,TTCy AXTC,RGC,GAME»
DAXIT;SGALEA,TTE,CHOTSY
MACHA ;MACHC .
AXIA,AX]IC,CHOTSTY
R17S,BLANK
ANK
CURVF ( 300)
LoMA, MBeR(B,PUB,WF,CHOKE,BUBSON, NK,PLBC,RPUBC,
¥CHAKE, TAREA,VMBC, WRQSTyWCALC, QV¢8),QVP(8),
JSUM, VMLBSO
¥CHOKE )
CHOKE s §UBSON
o '
M)JiMULMD,ISTAG
LINES,QMITFK,PTITE(6)
MACHMS 300)
WACHM
RHIZL(300)
Pl1,TWOP},P1Q2,P104,TODEG, YORAD
RRPRN
RRPRN
RSM(300)
PTM(300)
Rr(Booé
$SFMLSSEF ) SSEANG, SSDF,SSREND, SSFNDY,
PSS(4),TS1C,RHOC,RHOCSS
SSFML
SSEF . SSpF
TTM{300)
VMF{300)
ZF(300)
AREA(96) ,AREAQ(96),01SPtog)iPT(96),LAMBDA(94),
RHO(96)9SQRTVV(96),TS(98),TT(967,¥MSQ(96),
VVKAKP(96)
WQA{96)aNSTA(96) ) RG(P6):C2CP(96)4FGR(96)
LAMBDA
FS2(96)9SDNORM(96)
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c
c

c

c

EQUIVALENCE f£S2, VVKQKP) , (SDNORM,RKO)
DIMENS]ON RCU(96)
EQUIVALENCE fRCU,LAMBDA)
COMMON /BRASE3/ J1(10)4K8(10), CHAVLsflo’ PSC96) | MACH(96) ,FLOW(9¢)
DIMENSION x12c96).2(95» R¢9o3.9u119;) YCURVI98) ,PSQPO(96),
& vn<96):vat96)arvv¢96).Fpkc,byorpvt9b»osvx(96>o
SVY(96)sSPX(96),5PYt08),STX(96),STV(06)
EQUIVALENCE tAREAO.XIZlFVX.STX). (D!SﬂaZnFVYoSTY)o
P SSORTVVYR,FPX), (VMSQ,PHI{FPY), (YVKQKP,CURV,SVX),
& {WQA,PSAPOISVY), (C2CP.VMESPX)) (FLOHvsPY)
INTEGER CHANLS :
REAL MACH
DIMENS]ON X(1),Y¢ )
EQUIVALENCE 6X,2),¢
NEW VARIABLES FOR NASA VERSION ONLY
CAN USE FGR 1F NEEDED
DIMENSTION RFLOW(P6),PSOPT(96),7S5QTT296),CP(P6),AQAREF (96),
® RTGPTO{96),FLOWMX(10)
EQUIVALENCE (FLOW,PFLOW), (LA%BDA,PSQRY), (T75,TSQTT),
» (RHQ,CP} ,(FGR,AQAREF), (RG,PTQPT0)
COMMON /IXO0RIG/ LHOjLHEy LBDO,LBDE, LYO4LYE, LWO,LWE, LFO,LFE,
& LOSLESTALLSOILSELDUMCE)
8 MO,NM, NJ,NFCOLS, MAXNJ MAXOL,MAXNM MAXLE,
8 LEOjLEEy LRO,LRE,LRD
COMMON /CFRF|D/ FSAV(SOO!. STxU(128),S7XDL128),ST¥U(128),5TyD(128)
COMMON /SLYAB / ut128).x2<128).SLCHN¢126!
INTEGER SLCHN
COMMON /CHNFPY/ 1CHN(10),WTFS(30) ,WTFA(L03,APTO(10),WTTO(10y, IC
INTEGER DBSTAR,SUB,SUPER,BRANCH,ASTERP,TE
LogicaL UPSTRM, ONSTRM
DATA TE/2HYE/
1GopMPa 2
PIINV 2 §,/P1
Qo0 2 D,
1F (MACHA, LE,.i’ GO TO 9%
!FcGAMA.NE,O Yy GO 1O 92
no ® QRGAQTSA)/(PSAGMACHA‘HACHA)
GO To 95
92 Q0 8 2,/(GAMARPSAsMACHA®SMACHA)
BEGIN LOOP YHROUGH STAT]ONS
95 CHOKE s TFALSE,
{FIELD= 0
JSUM s @
LINES = 84
LINEA 2 D
L t |0
500 PLR s 0,
PUR £ 0,
WF s 0
SUBSON]C/SUPERSONIC BRANEH SELECTION
M 8 MLB(L)
CALL GETIX
JA : J
MAA 8 M
M = MUBI(L)
CALL GET1X
J8 LI
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MBS &M

1F (JSUM,BQ;0) SUBSON=,TRUE,

IF (SSEF) SUBSON=;FA|SE

IF (SCHOKERL) ;NE; SCHOKE} Go 10 sS40
IF(SSDF) SUBSONE;FALSE,

JSUM = JA®256%.B

c EXECUTE FLOW BALANCE
510 CALL FLOBAL
IF(TYPELBIL)EQ,TE ,OR, TYPEUB(L),EQ,TE) ySuM=0

c BRANCH AND ASTERP ARE PRINTOUT INDICATORE
DAYTA DBSYAR/2Hwe/, SUB/3HSUB/, SUPER/SHBURER/, ICHOKE/SHCHOKE/
501 ASTERP= BLANK
IF(PRIM(L)) ASTERP=DBSTAR
BRANCH= SUPER
1F (SUBSON) BRANCHW=SUB
1F (SCHOKELL) ;EQ,XCHOKE) BRANCH=]CHOKE

cALL SETMyg,pLANK, cHANLS,19)
CALL MOVEt2,2F(MA),Z,NKy1, RF(MA),R,NK, )
CALL MOVETR,CURVF(MA) ,GURV,NK,1, VMF(MA); UM NK,1)

La e 0
K -8 1
M x MA

520 FLOW(K)SWSTA(K)oCU
PHI(K)® RPH}L(M)#TODRG
QGAM = FGREK)/(3$,+FGR(K))
MACH(K)=VMIK)aSQRT(QGAM/ (RG(K)#TS(K)))
AQAREF(K) 2 R(K)
IF ( AXIA ) AQAREF(K) % Pl'R(K)aR(K)
PS(K) 2 RHO(K)#RG(K)aTS(K)
PSAPO(K)3PS(K)/PSA
PSQPT(K)=PSIK)/PT(K)
TSQTY (kI sTS(KI/TT(K)

o} cP MUSY FOLLOW USE QF RG -

CP(K)=z (PS(K}=PSA)#Q0
cALL GETIX
X12(K)= xzcdé
1F(SLCHNEJ)Y,BQ,CRANLS(LLA)) GO TO 530
t.a z |LQel
Jithars
Ki(LO)® K
CHANLS(LQ)SSLCHNEY)
1F (L0, Gv 71) FLOWMX(LQey)sFLOW(K)Y
! o

1¢1

%F(SLCHN(J),NE ICHNGT) ,AND, 1, LT 1gy GO TO 525
QPTO0 = {,/WPTO(I)
530 PTOPTO(K)£PT(K)w@PTO

K s Kel

M B Mél

1F(K,LE.NK) GO TQ 520

Ji(LO+g)sJel

KL(LQe¢s)£K

rLoHMX(LG) FLOW(K=Y)
. LesS =0
533 LQS = |0S+y
KB = K1(LQS)
KE # K1(L0S+1)"1

525
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FLMX & 1,/FLOWMX(LQS)
DO 535 KeKB,KE

8535 PFLOW(K)SFLOW(K)eFLMX
1F(L0S,LY,LQ) GO TD 533

XxI11 = X1(L)
IF(PRPRNTEQ,(~1)) GO TQ 610
LINEA = 4
IF(IPRIMRILYNE,U) LINEASS
CALL FHEAD(LINEASNK]
WRITE (6,1600) XI1,ASTERP,CHANLS,3RANCH;
1 (XI2(K).PFLOWCK],Z(K) GR(K),PHI(K),CURV{K],PSQPO(K), PSAPT LK) »
2 TSQTTCKY,CPIK?, MACH(KI,AQAREF(K) prPTO(K)'Kli NK)

1600 FORMAT (/2%H STATION COORDINATE, X1313:F7,3,42,43H OHANNELS=
$10¢A642XY,A5,7  SXi13HYXI2 STRM FNCT,6Xa3NX)Z,8Xe3HY )R 8BX,3KPHI,
16X, 4HCURV, 86X, 21HRS/PO  PS/PT  TSyTY 6X,9HCP,6X: 4HMACH,6X,

3 6R  AREA,IX,6HPT/PTO /7 (2X,F6,3,F10,5,512,5:F11,5%,F9,3,F¢1,5,
4 F9,3,2F8,3,F10,3,F9,4,F11,3,F9.3,7%,),)

610 IF(IPRIMEL),EQ,0) GO TOU 8q0
M % MA
DO 620 K=x1,NK
COSPH]x COS(PHIL(M))
" SINPHI= SIN(PHILIM))
FYXCKISVMIK) «COSPH]
FVY(K)SVMEK)#SINRH]
FPX(K)®(PS(K)=PSA)eCOSPN]
FPY(K)S(PS(K)~PSA)aSINPH]
620 M 5 Mei
SVX(1)s 0,
Svy(i1)s 0,
SPx(1)= 0,
SPy(1)% 0,
CALL LSPFIT(WSTA,FVX,NKp WSTA,SVX,NK, i)
CCALL LSPFIT(WSTA,FVY,NKp WSTA, SVY,NK. 1)
CaLl LSPFIY(AREA.FPX,NK, AREA,SPX,NK, «3)
CALL LSPFIT(AREA,FPY,NKy AREA,SPY, NK, =%}
D0 630 Kz1,NK
STX(K)2 SVX({K)+SPX(K)
630 STY(K)® SVY(K)+SPY(K)

KA z 1 :
DO 640 LL=1,.0

J . s JiflLLe1)"l
K s KiftlLed)wo}

IF(MU,NEJO) GO TO 635

STXU(JI=STX(K)wSTX(KA)

STYUCJ)ISSTY(K)»STY(KA)
635 IF(MD,NE0) GO YO 640

STYD(J)=STY(K)'STYCKA)

STXD(J)SSTX¢K)wSTX(KA)
840 KA z K

1F(PRPRN/EQ,(=1)) GO TO 800
WRITE (6,1700) SVX(NK),SVYtNK).stcNK).SP?(NK),STX(NK),STvcnK>
LINES = LlNEs.4
1700 FORMAT(/6X25MSUMeVMaCOS(PH)aDFLOW  $F3$072,36X,23HSUM=VMaSIN(PH] )
#aDFLOW  2F10,2)/6X25HSUM=(P=PSO)PCOS(PHIj#DA =F10,2,36Xs25HSUMS(P
#wPSO)RSINC{PH])#DA =F1042,/76X25HTOT AXTAL MOMENTUM FLUX 3F10,2,36X,

231



025HTOTAL YeMOMENTUM FLUX zF10,2,)

C RELOCATE DATA INTQ THE MeARRAYS
800 CALL MODVE1R2, MACHW,MACHMIMA) ,NK,1, PS, PSH(MA):NK 1)
CALL MOVEtR,PT, PTM(HA’ANK 1. TT TTM(MA’.NK t)

c FILL IN SYAGNATION POINT VaALUES
!F(MLB(L} EQ /MAY GO TO 820
® LB(L)
CALL GET!x
MACHM(M)sD
PTM(M)sPYMENY)
PSM(M)IaPTM{M)
TTM(M)2TTMEMY)
VMF(M)= 0,

820 IF¢MUB(L),BQ /MB) GO TO 8390

M 3 MUB(L) :
cALll GETIX
MACHM (M) 20},
PTR(M)sPTIM(MY)
PSMIM)SPYM(M)
YTMIM)aTTMEMY)
VMF(M)s 0

C INDEX 7O NEXY STATION
830 L e L+LNEXTSL)
1F(L,LT,LESTA) GQ@ TO 500

RETURN
END
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_@DECK STEXX
OVERLAY(STC)»3,0)
PROGRAM §TeCX X
COMMON /CMAXIT/ MAX]T ,MAJCTR, sRerm.enun '
COMMON /SELECT/ L&NTRY ‘
GO T0(10,15,20),LENTRY

10 CALL REFINE
GO0 Yo 25

15 CALL SLC :

CALL PTYMOVE:
CALL SPC
CALL FARFLD
GO Y0 25

20 CALL ADJSL

25 REYURN
END
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sDECK

ERRORY

SURROUTINE ERRORY

CEDUMPX EDUMP FOR STC EX50uYE SECTYION eEDUMPX @

LOGICAL 1PLOT

COMMON /CHDAYA/ TABLES(1),LNEXT(1),MLB(2)4yMUB(97)

COMMON /ZALLCOM/ MACHA(20)

COMMON /CB / B(300)

COMMON /CCURY 7/ CURV(300)

COMMON /CDS2 / DS2(300)

COMMON ZCEDUMP/ 1GODMP

COMMON /CFB / L,DFB(4),1B,DFBL(2)4NK, DF32(7) NIG,DFBS(L7)

COMMON /CIDEX / M, JiMU,MD,1STAG

COMMON /GLINES, LINES;OMITFK,PTITLE(6)

LOGICAL OMITFK

COMMON /CM / JMS(300)

COMMON /CPWlY 7/ RH1I1(300)

COMMON /CPLOTL/ PLOT,SAMEXY(13)

LOGICAL PLOT

COMMON /CR / R(300)

COMMON /CRMS /, RHS{300)

COMMON /€S% / §1(300)

COMMON /CS2 / $2(300)

COMMON /CTABPR/ 1L1TAB

COMMON /CVM / VM(300)

COMMON /(2 / L¢300)

COMMON /BRASE2/ AREA(96).AREA0(96) DISP(9K),PT(96) ,LAMBDA(S6),
8 : RHO(96)eSORTVV(96), TS(96).TT(96) VMSQ(96),
Y WUA(96)eWSTAL96), RG(96).C2CP(96),FGR(Y6)

REAL LAMBDA

DIMENSION BS2(96) ¢SDNQRM(96)
EQUIVALENCE §ES2,VYKQKP ), (SDNIRM,RHOY
DIMENS]ON RCU({96)

EQUIVALENCE §RCY,LAMBDA)

COMMON /1XOR1G/ LHO; LH&. LBDPO,LBDE, LYOGLYE; LWO,LWE, LFO,LFE,
8 L0, LESTAnLSOULSEaLDUH(éio .

1 MO,NM, NJ,NFCOLS: MAXNJoMAXOL,MAXNM,MAXLE,
8 , VEOJLEEY [ROJLREsLRD

COMMON /SLLYAB / W(128),%2(128),SLCKHN{128)

INTEGER $LCHN
COMMON /BLBDY / 1BLB(69)
LMaX s 0
130 RRITE (6,1830)
CaLlL TABPRY(3IM 1Lr34:.8)

140

WRITE (6,1250) (J)XQ(J)eSLCHN(J)sW(V)sJELWNI)
[F(LMAX) 180,140,180

CALL TABPRY(&HALLCOM,MAGHA,20,8)

CALL TABPRY(SHCIBEX,M45¢5)

CALL TABPRY{(sHIXORIG,LH0,12,2)

11748 =

(:1e]¢)

CALL TABPRY(6HBD¥TAB,TABLES,LBDE,3)

11748 &

LYo

CALL TABRRT(GHCONVTB, TABLES,LTE,7)

117AB s

Lwo

CALL TABPRT(gHWAKETB, TABLES,LWE,2)

11748 =

LFO

CALL TABPRY(sHCARJWF, TABLES,LFE,8)

{ivAB &

Lo
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CALL TAUPRY(SNSTATAB,TABLES,LESYTA,S)

c FlELD TABLE DUMP

L s LO
LMAX 3 LESTA

180 OMITFK® ,YRUE,
LINES = 84

190 MA g MLBI(L)
MB s MUBLL) v
cAalLlt FHEAD(MB.MAY2)
1F (LINES,EQ,(MBsMA$5)) WRITE (6.1200)
WRITE (6, 1202)
DO 200 M3MA;MB

CALL GETIX
WRITE (691208) JrMaMUIMD2ISTAGH Sl(H)182£M)?Z<H)pR(M)nPHIL(MDo
& CURV(M) ,VM(M) ;BAM) sRHS (M) ,DS2 (M} '
200 CONTINYE
L 3 LeLNEXT(L)
1F¢L,LE,LMAX) GO YO 190
L s | MAX

C ERASE2 DUMP
300 WRITE ¢6,1004)
NIC z MINO(NIC,128)
NK s MINO(NK,96)
GO TO (900,310,330, 350.36003700390)0 1GODMP
o FLOBAL )
310 WRYITE ¢6,1000)
DO 315 [z1,NK
WRITE (6,10804) (AREA(J)yJ=1,672,96)
315 CONTINUE
WRITE (6,1002)
DO 320 ls1,NK
1P s 872+]
WRITE (6,1001) (AREA(J)pJz2lpP, 1536,96)
320 CONTINUE
GO Y0 900

330 WRITE (6,1003)

DO 335 ls1,NIC

WRITE (6,1019) (AREA(J)adel,768,128)
335 CONTINUE

WRITE (6,1009)

DO 340 J=i1,;NK

1P 2 768+

WRITE €(6,1008) (AREA(J)gpJd=s [P,1344,96)
340 CONTINYE

GO TO 900

350 WRITE ¢6,1007) (AREA(I)¢]=21152,1183)
WRITE (6,1809) .

DO 355 lz1;NIC

WRITE (6,1010) (AREA(J)gpJd=1,1152,128)
355 GONTINYE

GO TO %00

c stC
360 WRITE (6,1011) (AREA(]!)#]21024,1037)
WRITE (6,1042)
PO 365 ley;1B
365 WRITE (67;1013) (AREA(J)yJd=1,1024,128)
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370

375

380

- 390

392

Y00

GO TO 900

WRITE (6,1014)
DO 375 [#1;3NK
WRITE (6,10041)
CONTINUE

WRITE (6:101%)
DO 380 lagiNK
WRITE (6,1001)
CONTINUYE

GO To 900

WRITE (6,1916°}
DO 392 131199
WRITE (6,1804)
¢ ,
8

CONTINUE

WRITE (6,1017)
WRITE (6,1018)
CONTINYE

1F¢ 1BLBY1),NE,

!F( LDEQEQ;O )
117AB = DO

{AREA(JIpy=1,431,48)

(AREA(J)#J=432,863,48)

AREA(1)4AREA(14128),AREA(IN256)y
AREA{1+90),AREA(]1+178),AREA(1¢306),
AREA{14100),AREA(]1+228) /AREA(]4356)

(AREA(1)y]=385,896)
(AREAC])¢1=2897,1308)

0 ) CALL TABPRT(5HBLBDY,IBLB,60,3)
GO 70 1323

CALL TABPRY(SHMB(TAB,CHNAM,LDE,3)

1321

CONTINUE

LSYOP = §

GO TO (999,;999)
RETURN

999

+ LSTOP

ENTRY EDUMPL

LMAX

s {
1PLOT &

,FaLSE,

6o Tn 130

1000 FORMAT

)

3
1001 FORMATY
1002 FORMATY

3
1003 FORMAY
§
1004 FORMAT
1005 FORMATY
8
1006 FORMAY
4007 FORMAY
1009 FORMAT
8
1050 FORMAT
1011 FORMATY

é

1012 FORMAT
8

1043 FORMAT

1014 FORMAT
&

1015 FORMATY

(/72%,47HSUBROUTINES ADJWF, BRHS, FLOBAL, WRIBDY, WR1OUT,/
11X 4HARRA ) B8X  HHAREAD ;9K s AHDISP o1 g Xi2HP T TX, 6HLAMBDA Y 10X,
IHRHO , 7X 3 6HSQRTVY)

(2X+9E13, 3
<//£3X.2HTS.$1X‘2HTT.9X.4HVM50;71;&HvVKoxP,1ox.3Hwoa;9x.
AHWSTA;13X,2HRGe9X ¢ 4HC2CP , £0X ¢ SHFERY

(778X, 17H$UBROUTINE PYMDVE/I 12X, 34XLL »11X 4 2HSC2 10X, IHSCY,
11Xa2HLC 8Xi5HLQQPC, LoX, IWKCL )

(L{HL)
‘//11x.4HPH12010893HD51|11X.2HZK)11X:2HRK‘2X.5HNEZPT;
$Xy4WDSLC)

(2x.4e13 215X LC9EL3,5)

t7/72X, 17HSUBRDUT1NE REF!NE/IZX.SUlga 16!7/2x 3H$B=,1517)
(//SSX ZHCRa9Xa4HDELS:8X 5HDELVM.2X,4HLSTA,3X.3HHJ2.10X.
susax.1ox.3Hssv.1ox SHRAV, 10X ,3H2AV)

(2%x:13E13, 502!6;451315)

c//2X.14Hsuanour!Ne SLC//2X,6HCURSE= /6EL13,5/

aX,6HOV  =;8EL3,5)
(1/13x.2HRB.11xaszB.1ox.3uANG.exvchunvao1ox.3sta.11x.
2HB 1, 2% .6HJ2DONE.3 + SHMSV)

(2X356€813,%92%,2]9)

(272%,14HSUBROUTINE OLC//713%X42HZK,81X»2HRK,BX,SHWEZPY,
IX24HPHI2011X9R2HC2013X0 2HSP 210X SHSPP 10X 2 SHGSP s 9X1 4HGSRP)
(/7/713%X,2HPS ) 40X SHBET 10X IHODS, 9Xs 4HWSTA, 9X) 4HDISP, 11X,
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[ ' 2H71,11x 2HRT, ?x.4Hc2cP 1ox.3ur?a; ‘ A '
4016 FORMAT (/72X 26R $UsROUTINES apDPTB, PLOTR2//13X,4HANGB,11X,2HR3,
] 11X, 2H28) :
4017 FORMAT (/2X,2KHRR/(2X,10613,5),)
1018 FORMAT (/2Xs2HZZ/(2%01063345),)
1019 FORMAT (2X43B13,5,3113)
1130 FonnAT(/11x.3Hcre.sx.vux-L.MA.HB.Sonsud-vLB PUB, WF , CHUKE , SUBSIN,
83X,44H9*NK,PLBC,RUBC, XCHOKE, TAREA, VMBC ,WREST,WCALC,
85X, 32H17-QV(B) OVP(G) 33~JSUM, V4L BSD) _ _
1150 FORHAT(/I/!x17HSTREAMLlNE TABLE-/t?*SZHu X2 SLCHN
8 W/(1L83F12,6,6X5A6,F12,64)1) :
12400 roRHAr(57X516HrliLD TABLE DUMP/128BH J M MU MD1 51
8 52 R PHIL ~ CURV
&M 8 RHS Ds2) ' '
1204 FORMAT (1x 13.315.12 2F81,6,2F12:64F11.64512.702F11:322F10,5)
1202 FORMAT(1R ) '
END
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oDECK ADDFPY

SUBROUTINE ADDFPT(INS.NPTSoJSAvi)
ADD FIELD POINTS @ADDFPYS®

o ADDFPY

INPUT -
INS

NPTYS

aaaaoaaon

COMMON
&
[ ]
]
DMEN
EQUIV

cOMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
M

NPY
JSAV

c RELOCAT
NMOVE
MTO

s FIELD INDEX OF FIRST POINT TQ RE RELOCATED: INLEX OF
FIRST NEW PQINT

= NUMBER OF POINTS TO BE INSERTED

JSAV1 e INDEX VALUE OF NEW SL ABOVE WHICH THE FJELD JeREFERENCES A

Y0 B INCREMENTED BY ONE, 2999999 IF NO CHANGE IS Y0 BS MaA

/1X6R16/

SIoN
ALENCE

/C8B /
/CM /
/CPWly /
/CR /
/CS1% /
/CS2 /
/CVM /
/el /
/CIDEX /
g INS

g NPYS
s JSAVY

LHOSLHEy LBDO,LBDE, LTO0sLTE; LWO,L¥E, LFO,LFE,
LO,LESTA, (Dym(8),

MO,NM,; NJ NFCOLS, MAXNJMAXQL,MAXNM,MAXLE,
LEO,LEEy LRO,LRE,LRD

LIMITS(24)

fLIMITSyLHO)

B(300?
JMS(300)
PHI$(300)
R(300)

$1(300)

$2(300)
VM(300)
1¢300)

My JyMULMD, ISTAG

E FIELD POINTS

2 MeleNM
s M+NPTY

CALL MOVEU3,Z2(M),Z(MTO)yNMOVE,D,

R(M)sR(MTO)#NMOVE,D,

B(M),B(MTO) yNMOVE, Dy

CALL MOVE!3,S2(M],S2(MT0Q},NMOVE,D,

S1(M)sS4(MTO)} ,NMOVE,D,

VMEM),VM(MTQ) ,NMOVE, D)

CALL MOVER2,JMSIM), UMS(MTO) NMOVE,D,PHILIn) ;PHIL(MTO) ;NMOVE, D)

) =

3
4

NM

2 NMeNPTY

c CORRECY THE JMSeCHALY

MSAV
M

130 CALL G

e M
s 1
ETIX

FF(MUeMSAV) 140,335,13)

135 MU

e. MUaNPY

140 1F(MDeMSAV) 150,345;145

145 uD

s MDeNPTY

150 1F(JeJSAV) 1604155,155

155
160 caLk s
M

s J*i
AVIX

B Meg

1F(NMeM) 180,130,130

180 RETURN
END
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#DECK ADYSL
SURROUYINE ADJSL

#ADYSLw ADJUST STREAMLINES By DS2 #ADJSLe
c INPUTS

c Z,R = COORDINATES AtONG Tue STREAML ING

c PH1L = STREAMLINE ANGLES

c DS2 = DESIRED ROINT MOVEMENT IN THE NORMAL DIRECTION

c OUTPUT~ -

c ZiR s ADJUSTED COQRDJNATES

COMMON /€B1TS / BITS,BLANK

COMMON /7CDS2 /7 DS2(300)

COMMON /CINNER/ INRCTR,;RDUM,NINNER(16),ENVF(16)

COMMON /CMAXIT/ MAXITiMAJCTR,GREFIN,EDUM

LOGICAL GREFIN

COMMON /CPHIY / PH11(300)

COMMON /CR / R(300)

COMMON /C2 / T(300)

COMMON /IXOR1G/ LHOjLHEy LBDO, LBDE. LTOLLYE,; LWO,LWE, LFO,LFE,

8 LOnLESTAoLSOoLSEoLDUMtbio
3 MO ,NM) NJ,NFCOLS, MAXNJZMAXOL, MAXNM MAXLE
3 LEO LEEe LRo LRE,LRD

MCYR = MAX0(1,MAVCIR)

CNF & CNVF(MCTR)

DO 110 M=z NM

R(M) = R{M) ¢ DSQ(M)aCOS(PHIL1(M))aCNF
110 Z(M) = Z¢tM) w DSQ(M)ISSIN(PHIL(M))eCNF

REYURN
END
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aDECK AQPTSL
SUBROUTINE ADPTSL(M1,MUL/MD1, U1, NEWSL) .
®ADPTSL ADD A POINT ON THE NEW STREAMLINE ®ADPTSLe.
LOGICAL NEWSL o

INPUT=
M3
MUg

FIGLD INBEX OF THE NEW POINT
UPSTREAMeM FOR NEW PONY

MDY DOMNSTREAM=M FOR NEW POINT
Ji INDEX OF SL OF THE NEW POINT
NEWSL # Y }F A NEW SL, =F OTHERWISE

ACT!ONQ

IF(NEWSL2T) RELOCATE FOR NEW STREAMLINE IN 9L-TABLES '
RELOCAYE FOR NgW PO;NT IN FIELD TABWLES ANp CORRECY ROINTERS IN JMS

aoaqn a0
aw 0N

COMMON /1XOR!G/ LHOjLHEs LBDO,LBDE, LYOSLTE; LWO,LWE, LFO, LFEo
# LOJLESTA, LDUH(B)n

. MQ,NM, NJ,NFCOLS, MAXNJ MAXOL,MAXNM,MAXLE,
o LEO;LEEv LROoLREaLRD

DIMENSION LIMITS(24)

EQUIVALENCE FLIMITSpLHO)

COMMON /SLYAB / ¥(128),%X2(128),SLCHN(128)

INTEGER S{CHN
COMMON /CIDEX /7 M,yJyMUMD,ISTAG

c ADJUSY STREAMLINE TABLE

JSAV 3 999999

1F(,NOT ,NEWSL) GO T0 100

J B J1

NMOVE = JeNJsl

CALL MOVERI, W(J)yW(Je1)9eNMOVE,D,
| X2 éJ} ;2(J41)‘NMO vE,D,
2 SLCHN(¢J) ,SLCH Jt1),NM0vE.o)
NJ e NJel

JSAV = J

RELOCATE F1GLD POINTS AND CORRECT JNS«CHAIN
100 CALL ADDFPT(M1,1,4JSAV)

o

c INSERY POINTERS IN THE JMSeTABLE
M ® M1
MU s MUg
MD 3 MDg
J B Jt
15TaGg & 0
CALL SAVIX
C CORRECT UPSYREAM TO DOWNSTREAM PQINTER
M g MUY

1F¢M) 120 900,120
120 CALL GET1X
MD s M1
CALL SAVIX
900 RETURN
&BND
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™
OUTINE BDYPTM(NAME,INTVL, ZD,RD,FD,540D,DS1,DS1GMA)
«gOYPTH BOUNDARY POINT MOVEMENT A oLDYPTMe

c
C s BOUNDARY TABLE

C s BOUNDARY NAME

C INYVL & INDEX OF INTERVAL OF THE INPUY POINT IN THE BOUNDARY TABLE
c = FRACTION POSIT]ON OF THE INPUY -POINT IN THE INTERVAL

c s ARC DISTANCE FROM TWE BEGINING QF -THE INPUT INTERVAL o
(o s REQep MOVEMENT IN THE CLOCKWISE DIRECTION FROH THE lNPJT P

OUTPUT. :
INYVL = INDEX OF INTERVAL OF THE OUTPUT POINT
20,RD » COORDINATES OF THE CALCULATED OUTRUT POINY
ANGD = ANGLE OF OUTPUT POINT
CURVD s CURVATURE OF OUYPUT POINTY
FD = FRACTION POSITION IN THE OUTPUT INTERVAL
S1pD s ARC DISTANCE FROM THE BEGINING OF THE OUTRUT INTERV4L
DS1GMAz OGETe MINUS ®ASKe POINY MOVEMENT B1STANCE

BOUNDARY TABLE
INDEX= LBzLBDO,|BDE
LBNEXTe INCREMENT TO NEXT HOUNDARY
LBZy = INCREMENY TO TH&E FIRST BOJUNDARY POINT (=0 BEFOKE COALLATIO
CHNAME3s CHANNEL WITH WHICH THE BOJNDARY DAYA 1S ASSOCIATED
up s T OR F FOR UPPER OR LOWER gOUNDARY
LEDEX s RELATIVE INDEX OF L,E, POINT WHEN LOWER AND UPPER SURFACE
CONTQURS ARE CQNNECTED
BDNAME LBA,LBB=NAME AN INDEX LIMITS OF SRECIFIC BOUNDARY
' DATA WHEN BOYUNDARIES ARE COALLATED
connou /CHDATA/ BUT(1),LBNEXT(1),.BZ1(1),; .
1 CHNAME(L),UP(1),LEDEX (1),
2 IBT(1),RBT(1),ANGBT(42)
LOGICAL up '
INTEGER BDT,CHNAME,BUNAME
DIMENSION BDONAME(1),LBA(1),.B8(1)
EQUIVALENCE {BDONAME#ZBT), (LBA,RBT), (LAB,ANGBT)

oOacaoaaaacaa oo aacoacoaoo

COMMON /CBEAM2/ DR,DZ,YPA,YPB,F,G, DX,YODX,2M,RM,ANGM,CURVM, Sy
1 RZONLY, ANGCHD,SINTVL, YPASQ.XPAB,YPBSG

LOGICAL RLONLY ' ]

COMMON /1XDOR1G/ LHO,LHE» LBDO,LBDE, LTOeLTEs LWO.LWEs LFO,LFE,
o ' LO,LESTA, LSO, SE, LDO,LDE, LDUM(4),

» MO,NM, NJ,NFCOLS, MAXNJJMAXOL ,MAXNM,MAXLE,
» LEO,LEE? LROILREWRD

DIMENSION LIMITS(24)

EQUIVALENCE fLIMITSgLHO)

COMMON /CBDYRY/ ANGD,CURVD

COMMON /CB1TS 7 BITS,BLANK

COMMON /CF8B / LsDUMCFB(33)
COMMON /CLRITL/ LFOUT

LOGICAL LFOUT
COMMON /CPRINT/ RPDUM(6),PDUM(6)
COMMON /BLBDy / BLB(60)
DIMENSION 1BLB(60?
EQUIVALENCE (18BL8,8.8)
COMMON /REBL / RESTBL
LOGICAL RESTB,
COMMON 7CPt / R1,DUMPL(5)
COMMON /CIDEX 7 M,DUMX(3),ISTAG
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DIMENSION BNAME(4),LBLNXT (1) ,NSEP(2),SWREF (1),

& SIGN(1)¢SW(y),DSTAR(1),DDSTAR(L)

INYEGER BNAME

EQUIVALENCE FONAME . 8DT) , (LBUNXT)LBNEXT)  (NSEP4(BZ1),
o ESWREF JUP) ¢ (SIGN)LEDEX) o (SW7ZBT), ADSTAR, RBT)v
o (DDSTAR, ANGBT)

LOGICAL (OWER
DIMENSION NAMEUB{1)

EQUIVALENCE ¢(NAMEUB,ANGBT(4))

DIMENSION SWT(100),DSTART(100),0DSTRT(100]

F s FD

Sip s 510D

lF‘FgEQQOI EOR, S'EQQ_1|, F'BITS
DS1GMA= 0, .

c SEARCH FOR MATCHING gOUNpPARY NpME
L8 = LBF(NAME]
1F¢,8,EQ,;0) CALL ERRORY

c 1 = INDEX OF POINT WHICH BEGINS THE INTBRVAL
c SFi s DISYANCE FROM POINT (1)
c SFIP1 a2 DISTANCE FROM POINT (ley)
MINI & LBelBZ1(lLB)
1 = MINI§3e(INTYLS1)
MAX] = LBOLBNEXT(LB)=12
75 CALL BARCLY)
c IF ®l® 1S THE FIRST QF A DOUBLE POINT, BACK UP TO PREV INTERVAL
IF(SINTVL,NE,0,) GO TO 8y
! 2 la3
Fp s 1, -
IFCL,LT, MINI) CALL ERRORy
6o 16 7

80 IF(FD,EQ, 1. OR, S1D,GT,SINTVL) S{DsSINTVL
SF1 s 0510810
SFIPYL ® SFI=SINTV{

c 1S YHE NEW POINT W]THIN YHIS INTERVAL
100 (F(SF}) 120,114,114
114 IF(SFIP1) 160,160,140

c (MOVE COUNTERCLQCKWISE)
120 1F(1,GY4«MINI) GO TO 125
DSlGNAj!SFl
. SF1 : 0,
GO To 230
125 2 1a3
F s BITS
SFIP1L & SFI
CALL BaARC(1)
SF1 s SFIPL+SINTVY
GO To 100

c (MOVE CLOCKWISE)
140 IF(],LT¢MAX]) GO TO 149
DSgUMAE oSFlPY
SF1 E SINTYL

GO Yo 230
145 | e 1e3
F s BIYS

sF1 8 SFIPY
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c

CALL BARCtI)
SFIP1 & SFleSINTVY{
GO 10 100

CALCULATE

COORDINATES QF THE NEW Pole (PROPER INVERVAL FOUND)

160 {F(F,EQ,B1TS) GO TO 230
!F¢051) 210,220,320 .

210
220
230
250

F . FOSF!/SlD

GO To 250

F ] (lsr1.81p)'(slNYVLosr1).F)/(s;NTvL.sio)
GO To 250

{NEW INTERVAL) '

F s SFI/SINTVY

G e 1,+F

RZONL Y= FALSE,
- CALL BF!

20 s IBY(1)*2ZM

RO & RBY{(l)eRM

ANGD & ANGCHDeANGM

CURVD = CURVM

Siph = SiM

FD g F

INYVL 3 (1 = (LBeLBZ1(LB)))/3 ¢ 1

Cdensnscatsanndocnacensns BOUNDARY |AYER ADJUSYMENT SRRBBRRBRBRRNRODORTY

c

270

280

1F¢ LDE,NE,0 ,aND, PDU"‘lS’ NE,0, ) WRITE (4,288) NAME,ZD,Rp,

ANGD,CURVD,SLDD
IF¢ LDE,BQ:0 ) GO TO 300
CALL GETIX
IF¢ 1STAG,EG,1 ) GO TO 300
LOWER = ;TRUE,

1F( NAMEUB(L),EQyNAME ) LOWER=,FALSE,
s LBDYBL {NAME,LOWER)

1F¢ LBL,EQ,0 ) GO TO 300

NAMBL = IBLB(LBL):

LFOUT = ,TRUE,

SEARCH FOR NANRL I[N BL TABLE

LBL

LD s LDO

1F(LD,GT;LDE) GO TO 300

1F( BNAME(LD) EQ;NAMBL ) GO To 280
LD s LBLNXT(LD)

GO To 270

NVAL = (LBLNXT(LD)eLD~6)/3

LDy s LD

D0 281 l=ti,NyAL
SWY(1)z SWELDY)
DSYARY(l}s DSTAR{LDY)
DDSTRT(l}= DPSTAR(LD1?

281 LD1

c

SWY -

LDD

s LLD1+3

EVALUATE SW] FOR INTERPQLATION

3 SIGN¢LDI®(BARCSINAME, 1, INTVL)*SIDD-SUREFILD))
TF ¢ NSEPULD) ,EQ,0 ) GO YO 285

&8 NSEP¢LD)?

SWSEP s SW(LDD)
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1F(PDUM(17),80,07) WRITE(6+1001) NAMBL, SNSEP
1001 FORMAT{(/6X; 21H0 Q W ARNING» #,6X,

& 25HSEPARAYED Bl , BQUNDARY=,1X, A6, 3X, 3HSH=,F14 6//)

285 CALL LFIYS4(SWT,DSTART,;NVAL SWI,DSTRC,1)
CALL LFPIYL(SWY,DRSTRT,NVALsSWIsANGCs1)
ANGD s ANGBD,SIGN(LD)sANGC
CANG = 0.
1F( ,NOTTLQWBR ) CANG=P!
2D . ZD-S!GNlhD)QDSTRCDSIN(AQGD-CANG)
RD x RDESIGN(LD)aDSTRCaCOS(ANGD2CANG)
1IF¢ PDUM{19),EQ,0, ) GQ To 300

WRITE (6, 239) NAME NAMBL, 2D, RD.ANGD.CURVDVS!DD swt DSTRC, ANGC
288 FORMAT{//5X0A602¥05515 N

289 PORMAT(//%x.Ae.zx.Ae.ax.sexe 8/21x;3E16} 8y

300 LFOUY s ;FaLSE,
RETURN
BND
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»DEOK
#BF3

110

BF3
SURROUTINE BF3(X,Y,ANG4BURV, 14,183)
CENTRAL 3«ROJINY CURVAYURE
DIMENSION X¢10),Y(10),ANGC10),CURV (10
COMMON /CBEND / NBCBCZIoANGE(Z!.CURVE(ZI.IB(Z)
DIMENSION ' ANGX(leCURX<3’
NBEB(1)=0
NBCB(2)=p
{8M2 = 1Be?
ANGX (1)=0,
1F¢ 18M27LYe1A ) RETURN
DO 110 lalajlBM2
CALL BFACIX(I)sY61),ANGX,CURX,3) .

- ANG(1e1)2ANGX(2)

CURV(1e1)3CURX(2)
RETURN
END
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«DECK BFAC

SUBROUTINE BFAC(X, Y.ANGvCURV NK)

#BFACe« BEAM FIT EVALUATION OF ANGLE, CURVATURE eBFACe

acoaoo

a0

4]

60
80

90
i

DIMENSION X(10),¥¢10),ANG(10),CURV(10)

NPT«

Xo VY e COORDINATES

ANB = ANGLE IN RADIANS (IF Masy)
NK = LENGYH QF X,Y;ANG,CURVeISTS

UTPUT.
ANG e ANGLE IN RADJANS
CURV « CURVATURE

COMMON /CBEAM/ MA;MB,XD,KQORDER
COMMON /ERASE / A(S) 8(1).YPB(l).DA(i).ACHD(l).CHD(793)

CALL,BEAMtx.v.ANG.NK>
1F (KORDER;NE,0) RETURN

! 'l

KA t 2 4 '
KB = CNKwi)#KD*1
K E 2§

(KsKA,KBet)

CURV(K)= 19,9B(])*2,0YPB(]))/(CHD(1)Im(1 ey, 508(!)'3“)))
1 sz 1a8

K g KeXD

1F(KeKB) 69,90,90

(KSKB)

CURV(K)23t-2,4B(]28)nd, |!PB(108,,/fCHD(lQ8).(1 '+, S'YPB‘I-G)OYPBRI-
8)3)

RETURN

END
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eDECK BFACS

SUBROUYINE BFACSEX,¥,ANG,CURV ,S,KA,KB) .
#BF ACSa BEAM FIT EyALUATION oP ANGLE, CURVATURE, oBF ACSe
c AND s

DIMENSION X(40)4¥(210)4ANG(10)4CURV(10):5(20Y

lNPUYn

Xy Y e« COQRDINATES

ANG » ANGLE IN RADIANS (1F MA=my)

ANG(1)s ESYIMATEP ANGLE AT THE FIRST POINT (MA®0)

KA KB » FIRSY AND LAST INDEx OF VARIABLBS X.¥sANG,GURVLE AND S
KD * STORAGE [NCREMENT OF X, YoANG.CURV B: AND S :

oo aaaa

ouUTPAUT=
. ANG = ANGLE IN RADIANS
CURV « CURVATURE

S » ARC LENGTH ALONG THE CURVE, (L)

aoao

COMMON /CBEAM/ MA;MB XD ,KORDER
COMMON /ERASE / A(3),B(t),YPB(1)oDA(1) ACMD(1),CHD(793)

NK 3 KB

CALL BFAStX,)Y,ANG)S KA, KB)
I1F (KORDBR,NE,0) RETURN

! s 1
K s KA
c (KCK‘.KB.i)
60 CURV(K)=S lQ,OB(l)*Z,uYPB(l’)/(CHD(!)nti.‘l.BOB(l!OB!l)’)
80 1! s 18
K g KeKD
IF(KeNK) 60,90,90

C (KSKB)
90 CURV(K)3le2,4B(]eB)ud, CYPB(]-B))/(CHD(!-&)Q(i ‘¢4, S'YPB(I-B)QYPBII.
i CRRE

RETYURN
END
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#DECK BFAS

SUBROUYINE BRAS(E,Y ANGeS, KA, KB)

BFAS., BEAM FIT EVALUKTION'OF ANGLE AND § - eBFASe

oOooOooaOoaQa0

Qo oo

(¢}

DIMENSION X€10),¥(10),ANG(10),5¢10)

INPUTw
Xa Y » COQRDINATES
ANG o ANGLE IN RADIANS (]F MAsy)
ANG(1)s ESTIMATEB ANGLE AT THE FIRST POINT (Mas0Q)
KA, KB e FIRST AND LAST {NDEX OF VARIABLES X.¥ ANG,CURV,E AND S
KD » STORAGE INCREMENY OF X,Y,ANG,CURV,E, AND S
KORDERe 0 {F ERRQRL IS TO Bg CALLED WWEN RT3 ARE QUT OF OQRDER
' ® 1 1F RETURN IS TO 8 MADE FOR CORRECTIVE ACTION
# «1 IF POINT ORDBR CHECK 1S T0 BE EKP}PPED

QUTPUY
ANG e ANGLE IN RADIANS
S » ARC LENGTH ALONG TYHE CURVE, (L)

KORDER2 INDEX OF 2ND OF ADJACENY UT.0FsORDER PTS (1 ON ENYRY):

COMMON /CBEAM / Ma,MB,KP,KORDER
COMMON /BRASE / A(33,8¢2),YPB(1)sDACL1),ACHD(1),CHD(793)

NK 3 KB

CALL BEAMIXC(KA) ,Y(KA) ;ANG(KA) , (KBeKA&KD) /KD?
1F (KORDER,NE;0) GO YO 800

(KEKA)
SK s S{KA)
(KeKaeg,KB)
t s 9
XK 8 KA®KD :
70 SK 8 SK * CHDflwB8)u{},4(B(laB)aB(]wBle 5aB(leB)aYPB(lwB)s
1 YPB(1=B8)#YPB([w8))/15,)
S(K) = SK
1F{KeNK) 884900,900
03 2 le8
K g KeKD
GO Y0 70

oUT QOF ORDER POINTS
"800 KORDER3 KA®KQRDER=KD

900 REYURN

END
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eDECK FARFLD
. SURROUTINE FARFLD ~
CFARFLD COMPUTAT[ON OF VELOCITY JN FAR FLELD BOUNDARY ~FARTLDe

"STAT]ON TABLE ,
INDEX*= L2LOILESTA .
SCHOKEs STATION CcHOKE INDICATOR (ADJWF , BRMS, WRIOUT)
MCL g SHARP CORNER INDPICATOR (ngTES)
MCL = FIeLD INDEX OF CONTROL SY?EAHLINE (PYHOVE F{,0BAL)
COMMON /CHDATA/ X1(1), LNEXT(l).MLB(I).MUB(i?.PRlM(l’.
rvpsLatxz.NA%ELatxa.tLa(1).rLs<1».S1L8<1;.
TYPRUB(1) NAMEYUB(1),1uUBt1),FUB(1),51UB(1),
VHB(1)|QWDV(1>|X2CL(1).SLSNI(1).HCL$1’t
ANGTE(1),PTTE(1),PSTE(1),FGRTE(1),RGTE(1),
ANGEXP(11,BSQEXP(475)
DIMENSION CRVLE(}), ANGLE(1)
EQUIVALENCE  §SCHOKE, DNDV’ (CRVLE,ANGTE) ;L ANGLE, PTTt)
INTEGER PRIM, rypeLa rvpsua scuoxsc1:

an

aoao

[ - N o

CUMMON /CR / R(300)

COMMON /IXORIG/ LNOJLHEs LBDO,LBDE, LTOLLYE, LWO,LWE, LFO,LFE,
PO LO,LESTA, LDUM(8), -

® MO,NM, NJ,NFCOLS, MAXNJ.MAXOL MAXNM ,MAXLE ,

o LbO JLEE, Lﬂo LRE.LRD '

DIMENSION LIMIT$(24)

EQUIVALENCE fLIMITSyLHO)

COMMON /CZ / 1¢30Q)

COMMON /CFRF N/ ATINF4MINFoRFFREF UINF, ZDNl 70N25

COMMON /CFRFLD/ NFFjMAXKF ,ZFF (64),RFF (84,

» ZDN(ZS’oDRDN(ISS.UDN(?S’.ZIJ‘ZSJ?S)
COMMON /CIDEX / M,J,MU,MD,ISTAG

CUMMON /7CPHWIL / PHI1(300)

COMMON /CPRINT/ PLDUM(16),PRFF,PRFFD,PRFFT,PDDDUMLTZ)

COMMON /ERASE / EDUM(711),PHIFF(64),RDNL2S)

COMMON /C1SBOT/ DUMIS(30),ADUML6)

EQUIVALENCE (RI1,RFFREF)e(R25,ADUM(2))

EQU]IVALENCE (Z1,20N1)4(225420N23)

INPUTsua

FIELD TABLES R,2

VALUES OF M ON OUTER STREAM_INE

Z MATRIX FROM DN SOQLUT]ON OF FAR VIELD
JUTPUTane

TABLF OF UDN vS ZDN

PRFF1=20 USE LFIT1ENORMAL) PRFFI33y USE LSPFIT s===«FROM PHIY

GET R,Z VALUES FROM F1ELD TABLES (OUTER STREAMLINE)

s EeNo s ReNs ReRelieie]

L t |0
1M 8 MBEGIN(NY)
CALL STANO(M,L ,URPER)
".DAYA KFAR/6HFARFLL/
[F{ TYPEUBIL) ,NETKFAR } RETURN
NF z2 0
2 NF -~ 3 NFel
REF(NF)= R(M)
IFF(NFYs (M)
PHIFF(NFYs PHIL(M)

CALL GETIX
M = MD
1F¢ M,NEQD ) GO TO 2
NFF z NF

C PARABOLIC FIT AT END POINTS OF FARFIELD BOUNDARY
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«

RA = RFF(1)

ZA s IFr(y)

7A6Q0 8 1,/(21=lA)00?2

Al 8 RI+(RAmRE)RZ100287A8)
c1 8 (RAwR1)elASQ

151 x «2,9C107¢

RY 82 RFF(NFF)

208 s ZFF(NFF)

ZASU 8 §,/(225n1B)aa?

A25 2 R25¢(RB~R25)0722%90a242ASQ
C2% 2 !RB-RP5)OZASQ

B2%  ® +2,8C250725

LOCATE Enpeb g INDICES
DO 200 K=z1125
1F({ ZDN(K),GE,ZA ) GO TO 204

200 CONTINUE
201 LU z Kei

DO-210 K=1,29% .
IF¢ ZDN(K),GY,ZB ) GO TO 211

210 CONTINyE
211 LD z K

e NeRe]

INTERPOLATE POINTS IN STC SOLUTION TABLES

NUM g2 LLDelUet .

IF{ PRFF;NE,0, ) CALL LSPFIT(ZFF,RFF NFF,ZDN(LU1),RDN(LUe1),
¢ NUM,0) :

INTERPOLATE CO-ORDINATE DERIVATIVES ON FAR.FIELD BOUNDARY
1F( PRFFJ,NE GO TO 4

CALk Lrlviczt x FNFF,ZONCLUs1) ,DRONCLO®1) ,NUM)
GO T0 555

4 CALL LSPFPIY(ZFF,RPHIFF NFF ZDN(LUol)oDRDN(LU¢1) NUM, Q)

FILL END POINTS OF ZDN, DRDN TABLES

555 DO 556 K21,LU

RON(K)® A1¢B1aZDN(K)+CLl#ZDN(K)®a?2

556 DRON(K)= B1+2,eCL{#ZDN(K)

DO 557 KeLDy25
RON(K)=z A25+¢B25aZDN(K)+C259ZDN(K)na2

557 DRPN(K)= B2542,402542ZDN(K)

aca

558

560
561
5622

562

ADJUST DERIVATIVE AT ZDN POINTS CLOSEST 7o
UPSYREAM / DOWNSTREAM STC POINTS

DZPN 3 2DN(2)=ZDN(1)
DZAl 3 Z2A=ZON(LW)
DZa2 = 2DNELU+1)=Z4A
LUt = LU

1F ¢ DZA??GY;DZAI )y GO TQ s5¢8

LuC t LU+l

AA = (ZA=ZON(LYC))/DZDN

SP T B1+42,aCL#ZDN(LUC)

1F( PRFF]NE" 70, ) GO TO 560

CALL LFITl‘ZFF PHIFF,NFF,2ON(LUC),SB,14)
GO YO 561

CALL LSPFITUZFF,RHIFF,NFF,ZDN(LUC),5Bs140)
ASSIGN 562 Tpo GO

DRON(LUC) 2 Sp;( (S+AA)+SBE( S5aAA)

GO 70 LGO (56205)

DZA1l = Z8~2DN(LD}

DZA2 = {DN(LD~-1)eZB

Lue = LD
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" 563
§P s B28¢2,%C2502DN(LUC)

aooga

568
566

5

14
198

20

1F( ABS(DZA2) ,GT, ABS(DZAL) ) GO YO 548
LuC s LDad '
AA s (ZDN(LUC)eZB)/DZDN

{F( PRFFI,NE,0, ) GO TO 565
CALL LFIY1(ZFF,PNIFF,NFF,ZDN(LUC),SB,1)
GO To 866

CALL LSPFIT(ZFF,RHIFF ,NFF,ZDNCLUC),SBs140)
ASSIGN 5 TO LGO

GO T0 5622

CALCULAYE VY@LOCITLES ON FAR FIELD BOUNDARY

DO 10 131,25

SUN s 0]

DO 9 Jll.25

SUM = SUN®ZIJST,J)eDRDN(J)

UDN(I)s ¢1;¢SUMIRUINF

1F( PRFF7EQ,0, ) GO TO 20

WRITE (6.18) -

WRITE €65148) (1,ZDNGT) RDNCTY,DRDNCI) ,UDNETY
FORMAT(//3X,1H1 80X ;SHEON, 13X  SHRON, 18X ; 4HDR
FORMAT(2X,12,F1776,E16,841PEL7,6,0PF1586)

RETURN
END
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#DECK INSTA

SUBROUTINF lNﬁTA&LNew.kBAS +L3)D0ANB,MA,MB)
¢ INSTAa INSERT A §T AT10N o ®INSTAe
LOGICAL ' DOWNB _
C INPYT= L
C LNEW s _OCATION IN STATIONSTABLE OF NEW STATION
o LBASE = LOCATION OF gASE STATION
C L3 t LOCATION OF DOWNSTREAM (OR UPSTREaM) STATION
c DOWNB =2 Y JF |3 IS AN UPSTREAM STA, OTHERWISE =f
C MA,MB = NEW STATJON FILED POINT INDEYX LerTs
c Z'R PHI1 FIELD VALUES
o LNEW = STATION FOLLOWING.NgEW STATION
c STATJON TABLE
C INDEX= LzLO)LESTA
C SCHOKEz STYAT]ON CHOKE INDICAYoR tAonr enus WRIOUT)
o MCL = SHARP CORNER INDICATOR (B,DTBS)
C MCL = FI1ELD INDEX OF CONTRIL sYREAMLxNE (RYMOVE ,FLLOBAL)
COMMON /CHDATA/ X1(1)iLNEXT(1)eMLB(1),MUBLLYPRIMEL),
1 TYPELB(Y), NAMELBl1>.lL8(1 ,FLB(1),S1LB(1),
1 TYPEUB(L),NAMEUB(L),1UB(] ruatl’ stys(1?,
8 VMB(1).DHDV<1)oXZCL(1) SLsuz(1).MCL<1)-
a ANGTE‘I’.PTTE(l’oPsTF(l'.FGRYE(I) RGTE(1),
& , ANGEXP(1) ,BSAEXP(479)
DIMENSION CRVLE(L),ANGLE(Y)
EQUIVALENCE LSCHOKEyDWOV) , CCRVLE, ANG?E).tANGLEoPTTh;
INTEGER RRIM,TYPELB,TYPEU3,SCHOKE 21}
c .
COMMON ZALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXTA,RGA,GAMA,
1 MACHC,PSC,TSC,PTC,TYTCy AX{Ci;RGC,GAMC,
2 DAXIT,SCALEA,1YE,CHOTSY
REAL MACHA(L)Y,MACMC
LOGICAL AX1aA,AXIC
LOGICAL CHOTST
COMMON /CBEAM2/ DR,DZ,YPA,YPB,F,G, DX,YQDX,ZM,RMsANGMeCURVM,S1 Y,
1 azonLY. Anscuo.sxurvL. YPASQ., YPAB, YRBSU
LOGICAL .7 RZONLY
C INDEX= MzMDsNM
COUMMON /€2 / 20300}
COMMON /CR / R€300)
COMMON ./7E€S2 /7 $2(300)
COMMON /cS1 / $1(300)
COMMON /CPHI1 7/ RHI1(300)
COMMON /CM / JMS1300) ’
COMMON -/CCURY 7/ CURY(300)
COMMON /CB /s B(300)

COMMON /CIDEX 7 M JiMU, MDD, 1STAG
COMMON /IXOR1G/ LHO LHE, Lsno LBDE, LTO4LTE, LWO,LWE, LFO,LFE,

@ LO.LESTA. Lounaaa.
@ MO NM; NJ,NFCOLSs MAXNJYMAXNL ,MAXNM ,MAXLE,
o LEOELEEr LRO+LREILRD

DIMENSION LIMITS(24)

EQUIVALENCE $LIMITSpLHO)

COMMON /SLYAB /7 W(128),X2(128),SL . CHN(128)
INTEGER SLCHN

COMMON /CATANS/ DANG

COMMON /€RDYPY/ ANGD,CURVD

COMMON /CBITS 7/ BITS, IBLANK

COMMON /CMAXIT/ MAXIT;MAJCTR,GREFIN,EDUM
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COMMON /CP1 / RI,THOPL,P1Q2,P104,TODEG, TORAD
COMMON /CPRINT/ PUUM1L(3),PREFIN

COMMAN /CVM /7 YM{300)

COMMON /ERASE /7 ASL(800)

COMMON /CFB 7/ LN,DUMCFB(33)

INTEGER BUYNAM,FARF D,FREE,FIELD,PRES, SOLID
LOGICAL VPUsUPD

. .DAYA FARFLD/6HFARFLD/, FlELD/SHFIELD/. FREEI4HFREE/, PRES/4NPR S/,
0 SOL1D/5HSOL Lb/

Ceto RELOCATE YO MAKE ROOM FOR THE NEW STATION ,
C INITIALIZE NEW.STATJON VALUE TO THE BASEaSTATION VALUES
c CORRECY THE STA=TABLE INDICJESe L~END, LwBASE, L=THREE: L=UPSTIEAM
LN 2 LNEW
NMOVE = L Nel - LESTA
LB ® |LBASE
CALL MOVE(2:2 X1CUNYiX1(LN+20),NMOVE,D, X12LB)Y,XL(LN)»20,1)
LESTA = LESTA+20
LT x L3¢20

Ly t {B
1F{,NOT,DOWNB) GO TOQ 60
LB = {|.B*20

L7 s L3

Ly z |3

c UPDATE TYHE POINTERS TO THE FlELD-TABLF
60 NPTS = MBeMA+l
LNEXT(LN§=20
CALL STYTOFT1(LN,NRTS)

Caws DEFINE STATION-TABLE VALU&S FOR THS NEW STATION
XL(LNY 3,98 (x1(LB)+XL(LT)) '
MLB(LN)=Ma
MUB(LN)=MB
PRIM(LN)& ,FALSE,

X2CL(LN)=RITS

Caa | OWER BOUNDARY STAT]ON-TABLE VALYES

M g MA
CALL GETIX
M X s MU
IF(DOWNBY) MXaMD
LX s LU
CALL SYANO(MX,LX,UPPER)
IF (MX=MLB(LX)) 230,220,250

210 CALL ERRORY

C LOWER BOUNDARIES DF NEW ANpD BASE SYAYIONS ARE ON THE SAME SL
220 IF¢TYPELBILB) ,EQJFIELD) GO YO 250
IF(TYPELB(LB), EQ'FARFLD) GO Yo 260

C FREE gOUNpARY
IF(TYPELBILB),NETFREE ,AND, TYPEL3(LY),NETFREE) GO T0 224
YYPELB(LN)irREE
GO T0 260

o PRESSURE BOUNDARY
224 IF(TYPELBILB) ,NE,FPRES ,AND, TYPELS(LT) NETPRES) GO YO0 230
TYPELB(LN)2PRES
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GO TO 260

c 50, 1D BOUNDARY

230 TYPELB(LNIsSOLID
BDYNAME NAMELB(LX)
NAMELB(LNISBDYNAM
TLBRILNY=ILB(LX)
FLB(LN)=FLB(LX)
SI1LB(LN)=SELBILX)
LD s LU
CALL STANO(MU,LU UPU)
CALL SYANO(MD, LD, UPD)
DSy 2 SO(BARCS(BDYNAM :LatLU).XLB(Lnax + SELBILD)=SILB(LUN)
IF(UPU, OR UPD) CALL ERRORjy
lFtDowNB) PS1=eD51
CALL BDYPTMtsDYNAM TLBLN) 4 Z¢M),REM),FLBLLNY, SiLB(LN) US1,GMA)
1F ¢GMA,NE,0,) CALL ERROR}
PHxl(M!-ANGD
BIM) = ,S5e(B(MU)¢B(MD))
VM(M) 3 Se(YMIMU)+YM(MD))
PF(VM(M) EQ,0,) YM(M)ZVM(MU+1)
GO To 300

c INFIELD BOUNDARY
250 TYPELB(LNY=FIELD
157AG =3
CALL SAVIX
NAMELB(LN) = IBLANK
260 lLB(LN)=0
FLBILN)=BITS

S1LB(LN)=BITS
Can UPPER BOUNDARY STATION-TABLE VALUES
300 M z MB
cALL GETIX
MX s MU

1F ¢(DOWNHY) MXZMD
CALL STANO(MX,LX,UPPER)

IF(MUB(LXI=Mx) 330,320,350
3§10 CALL ERRQOR!

c UPPER BOUNDARIES B8F NEW aNp BASE STATIoNS ARE ON THE SAME Si
320 1F(TYPEUBILB) ,EQ;FIELD) GO YO 350
1F(TYPEUBLLB) EQ FARFLD) GO Tp 360

C . FREE BOUNDARY
LD s LV
cALL SYANO(MY,LU,UPY)
CALL STANO(MD,LDyUPD) : .
IF (TYPEUBILB) ,NE,FREE ,AND, TYPEUB(LD);NE,PREE) GO TO 324
- TYPEUB(LN)SFREE : : -
GO To 360

c PRESSURE BOUNDARY .
324 IF (YYPEUB(LB),NBE,PRES ,AND, TYPEUB(LD),NE.PRES) GO TO 330
TYPEUB(LN)$PRES
GO TO 360

c SOL 1D BOUNDARY
330 TYPEUBLLNI=SQLID
BDYNAME NAMEUB(LX)
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NAMEUB(LN)SBDYNAM
TUR(LN)=1UB(LX)
FUBCLNISFUBLLX)
SIUB(LN)sS1UB(LX)
L s LU
CALL STANO(MU,LU,UPW)
CALL STANO(MD LD uPD)
Fe.NOY,UPU NOTLUPD) CALL EIROR1
sy s .suéARCscBDvNAM tuB LDy, tuBLuyy o 51U8¢Lu)-51u9¢LDn
1F(,NOY,DONNB) DS13+DSY
CALL BDYPTM(BDYNAM TUBCLN)»Z (M), R(M),FUB(LNT,S1UBELN) USL,GMA)
IF(GMA ,NE,0,) CALL ERROR}
PHIL (M) = ANGD-PX
B(M) = ,5e(B(MU)+B(MD))
VM{M) 8 ;50(yM(MU)+VyMIMD))
IF(VM(MIVEQ,0,) VMIMISVM(MU.Y)
GO Tn 400

C INFIELD BOUNDARY
350 YYPEUB(LNI=FIELD
{SYAG = 3
CALL SAVIX
NAMEUB(LNitlBLﬂNK
560 TUB(LN)Y=D
FUBCLN)=BITS
S1UB(LN)=BITS

C DEFINE THE FlEeLD POINTS BY cunicC POLYNOHIAL INTERPOLATION ON SL8S
400 M s MA
RZONLYe ,TRUE,
!FtTYPELB(LN) EQ,SOLID) GO YO 420
410 CALL GETIX
0Z s 2UIMD)=Z(MU)

DR e R{MD)=R(MU)
F z /5
G z |5 '
ANGCHD= ATAN3(DR,UZ,PHI1(MU))
YPA = PHI1(MU)oANGCHD
YPB e PHI1(MD)=ANGCHD
MSV z M o
MUSV = My
MDSV = Mp
M s MD
caki GEYIlyxy
ISTAGD= ISTAG
MD z M
M s MSvV

MU - = MYsy
IF(ISTAGD,/EQ,;)) YPBseYPA
RZONLYs ;FALSE,
CALL BF!
Z{M) = Z(MU)+ZM
R(M) = R(MU)eRM
PHIL(M)=ANGCHD+ANGM
VM{M) = FaVM(MD)$GaVM(MU)
B(M) =z FaB(MD)eQaB(MU)

c CHECK FOR POINTS ON A SLIP LINE
IF¢(M,EQ,MA ,0R, W({J),NE,0,) GO TO 420
Z(M) = ;50(Z2(Me§)eZ2(M))

M gz Mel
CALL GETIX
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M z MSV

ne s ,288(Z(MUSV)~ Z(HU)*Z(MDSV)=Z¢MD))
DR  ,2%4(RIMUSY)I*R(MUI*RIMDSVIaRIMD))
2(M=1)3 2{M)eDZ

R{M=1)s R(M)=DR

2(M) 3 Z(M)eDZ

420 M T Mel
1F MB) 410,425,500
425 1F EUB(LN).NE SOL1D) Go TO 410

c CHECK FOR OUT-DF«QRDER POINTS
500 NORDERz O
502 NORDERsz NORDERet
IF (NORDER,GE,20) CALL ERRORy

MXy s 0

MAP1 s MA#l

MSV & MA

S2(MAyYz 0,

DO 529 MgHAPl.MB

PR T R{M)=R(Mel)

Dz g 2(M)eZ(Mel)
S2(M) & S2(Mel)*SQRT(DRSDR*DZaDZ)
CALL GETIX
IF{W(J)sEQ.D,) GO TO 518
ANG2 s ATAN3(DR,DZ,PH]1(M=1))
ADANG = ABS(DANGePIQ2)
IF(MX1,NE,0) GO TO 515
IF(ADANG,GE,P1Q2) MX1=MSV
MSV z Mol

515 !F(ADANG;GE,PI1Q2] Mx2=M
GO To 520

518 [F((Mel) EQMX2) MX2zM

520 CONTYINUE

C DEFINE THE FIELD RT LOCATIONS gY UPSTREAM AREA DISTRIBUTIONS
IF(MX1.EQ,9) GO YO 999
NX1 = MAXO(MX{eNORDER yMA)
MX2 s MINO(MX24NQORDERyMB?
WRITE (6,1550) MX1,MX2
1550 FORMAT(14H INSYA-NX1.MX2.216)
" MX{ & MAXO(MX1e1,MA)

MX2 s MINO(MX2¢1,MB)

c ADD UP UPSTREAM AREAS
M s MX3.
CALL GEYiX
K
ASL(1)s O,
562 MUML = MU

M s Msg

. K s Kot
CALL GETIX
AREA = SOERT((R(MU) wRIMUML))a(R(MU)SRIMUML)T »

1 (Z{MU) gZ(MUML) )a (2Z(MUISZEMUML) )

IFCAXTA) AREAS(REMU)+R{MUML))aAREA
ASL(K)s ASL(Kel})9AREA

IF(M,LT,MX2) GO TO 562

ASLNK 3 ASL(K)

c INTERPOLAYE FOR COORDINATES
DZBA = 2(MX2)=Z¢MX})
DRBA = R!MXZ)-R&Mxx)
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564

999

DRSQBA®: DRBAO(RAHXZ)OR("Xl))

RMASO = RIMXg)eRgMXY)
DVHMBA & YM(MX2)aVYM(MX1)
M 8 MXgey

K s 2

F s ASL(K)/ZASLNK
"ZC(M) = ZiMXy)eFebZBA

R(M) = RUIMX1)*F#DRBA
1F(AXTA) R(M):50RT(RMASO¢F.DRSQBA)
VM(M) = VH(HX1)OR¢DVMBA

M g Meg
K T Ke¢f ,
PF(M, LT MXE) GO 10 564
GO YO 302 ‘
LNEW & LNe20

. RETURN
END
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aDECK PTMQVE
SUBROUTINE PTMOVE
aPTMOVE

c

aaoaan aaoaoaaoan

aacaaon

PNINT MOVEMENT ALONG STREAML INES

'PTMOVE!

POINT MOVEMENT ALONG STREAMUINES TC OBTAIN AN ORYHOGONAL GRID

INPUT =
R, ¢
PHi1

COORDINATES

ANGLE OF THE STREAMLINES

DISTANCES ALONG THE STREAMLINES
STREAMWISE DAMPING FACTOR (NORM=0,)

ADDITIONAL FACTOR ON DS1DMP FOR 41ST INNER ITR (NORM=,5)
NBR REFINMTS TO USE SLC<ANGLES,cURV AT 8DY PTS (NDRM=0)

DISTANCES ALONG THE ORTHOGONALS

ADJJSTED CNORDINATES

STREAMLINE ANGLES (ADJUSTED POINTS)
DISTANCES ALONG THE STREAMLINES (ADJUSTED)

STATION TABLE
INUEX= L=0,LESTA ]
SCHCKE= STATION CHOKE INDICATOR (ADJWF,BRHS,WRIOUT)

MCL
MCL

Cc Qo Do 4 4

= SHARP CORNER INDICATOR (8LDTBS)

FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMOM /CHDATA/ X1(1),LNEXT(1§,MLR(1),MUB(L1),PRIN(L),

OIMENSION
tUUIVALENCE
INTESER

CO%MON /C?DYPT/
CoMMON /CREAM2/

8

“LOGICAL

CoMMon
COMMON
CaMMON
CoMMON
CaMMOn

7]

COMMOY
CoMMOn
CoMMOu
COMMON
CoMMON
CoMMON
COoMMON
COMMON

/CREND /
/CglTs /
/CCURV /
/CEDUMR/
/CFB /

/CIDEX /
/CINNER/
/CH /
/CMAXLET/
/CPHIL /
/cp1 /
/CPRINT/
/CPTHOV/

LOGIcaAL

COMMON
COMMON
CoMMON
COMMON

CaMMON

/CR /
/Csl /
/7Cs2 /
/CTOLRL/
/CVM /

TYPELB(1),NAMELB(1),IL3¢1),FLBC1),S1LB(L),
TYPEU3(1),NAMEUB (L), TUB(L),FUB(L),51UB(1),
VMB(L) ,DWBVEL Y, X2CL (1) ,SLSWI(1)Y,MCL(1),
ANGTE(L),PTTE(1),PSTE(L1),FGRTE(1),RGTE(1),
ANGEXP(1),BSQEXP(475)

CRYLE(L1),ANGLE( Y1)

. (SCHOXE,DWDV), (CRVLE,ANGTE) ; (ANGLE,PTTE)

PRIM, TYPELR,TYPEYB,SCHOKE(1)

B(300)

ANGD, CURVD
DQ.DZ.YPA.YPB}F[G.
RZONLY,
RZONLY
N3CB(2),F3(2)

BITS,BLANK

CURV(300)

[30DMP

LoMA,MB, LX) 1K, IKDIR, IKA, IKB,
NK,K,ADSL, XCHOKE, ADs1LB ADS1UB,GMALB+GMAUB, .
NIC,DFB(L?)

My Js MU MD, ISTAG

IqRCTR RDUM), NIJNER(16).CNVF(16)
JMS5(300)

MAXREF,NREF IN,GREFIN, TL
PH11¢(300)
PI,TWOPI,PIn2,P104:TOJEG, TORAD
CPNUM(6),2NUM(20)

VELPOT, !COB 'NONENS, FBASTG
VELPOT

R(300)

$1(300)

S2(300)

DTOLRL(6),DS1DMP,DS1DPY

VM(300)

ANGCHD,SINTVL, YPASQ,YPAB,YPBSQ
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210

2290

230

232

240

COMMON /CZ / 2(300) o
COMMON /ERASE2/ X1L(128),3C(128),5CX(128),LC(128),L00PC(128),
& KCL(128),

& PH12(96),D051(96),2ZK(96),RK(96),WEZPT(96),DS1C(%6)
nIMENSION PHI1K(96)
EQUUIVALENCE (PHI1K,DSLC)
INTEGER ' WEZPY

CAMMON /1XORLG/ LHO,LHE, LRDO,LBDRE, LTO,LTE, LWO,LWE, LFO,LFE,
8 Lo, LESTA,LSN, LSE, LDUM(6),

8 M3,NM, HJ,NFCOLS, MAXNJ, MAXOL ,MAXNM ,MAXLE,

& LEOSLEES LROILHESLRD .

COMMON /SLTAB / W(128),%2(128),SLCHN(128)

INTEGER ~ SLCHN )
CoYMON /TROUBL./ ERR,ERRMAJ, INERR,PRERR
LUGIEAL ERR,ERRMAJ, INERR,PRERR
INTEGER FIELD,SOLIN,TE

DaTA FIELD/SHFIELD/, NOMCL/6HNQ MCL/, SOLID/SHSOLID/, TE/2HTE/
DATA LE/24LE/

1g0DMP= 3

DS¢ RELAXATION FaCTOR
RpS1 = 1,-DS1D4P _
IFCINRCTR,.EQ.0) RDS1=RDS1#(1,=NS1DP1)

USE PARABOLIC =ND <SONDITIONS ON THE ORTHOGOMAL SPLINE FIT
NgCB(1)=0
NBCB(2)=0
Fetl) = o0,
Fg(2) = 0
BUILD ARRAYS OF ART DISTANCE ALONG CONTROL STREAMLINE
L = Ln
LAST = 0o

FIRST POINT ON CONTROL STREAMLINE

IFfL,3E.LESTA) 50 TO 900
I¢ = 1

LC(1) = L

Sg(1) = BITS

XeNTRLE XonLk)

XiLéIe)axe (L)

1IF{SCt1)Y ,NEL.SITS) GO TO 240

MA = MLB(L)

MB = MyB(L)

Do 237 #=MA,M3

cakl GETIX

IF(X2¢J)aXxCNTRL)Y 230,232,230

CoNTIyUE

IF(IC.EQ,1) GI TN 245

Go T0 243

IF(IC,EQ,1) GO TO 240

(THE UPSTREAM OL OF THE REGION IS AT A T,E, AND DOES NOT INCLUDE
THE £ONTRNL STREAMLINE) '

Ly = LC(1)

Meb(Li)sMy

Sel(1) = S1(4U)

Sc(iCy= S1(4)

259



LC¢ICy= L
LAQPC(ICy=2 -
Metlys M
Ket(Iny=MIMLB(L ) +¢
C 15 CONTROL SL INCLUDED IN THE STATION STREAMLINES
TFAM,LT,MUBFL)) CALL ERROR1
TR (M LE . MU3(CLY) G0 TO 244
c CONTROL S DOES ~AT CROSS THIS oL, CHECK FIOR FIELD BOUNDARIES
243  1F(TYPELR(LEMELFIELD LAND] TYPEUB(L),.NE,FIELD) CALL ERROR1
MCL(L)Y= nnvCL
G0 To 245
244 M z Mn
CaLL GETIY

c INDEX TQ THE NZXT STATION
245 TF(PRIM(L).2Q.1 .AND, IC.¥EI1) GO TO 250
L z L+LNEXT(L)
]C = lcet
Gg TO 220

€ LAST POINT ALONG GONTROL STREAMLINE

c AVERAGE SPACING BETHWEEN OLe«S o
OLUIST= (SC(TC)SC(L1))/FLOATINICY)

C CARRY oyrT ORTHﬁGDNALIZATIOM FOR €13=PRIMARY AND (2)sALL OTHER OL*S .

LoOP =z 1
Gp 10 30p
c REDEF INE PRIMARY SC'S
260 L = Lctyd
M T MCL(L)?
SC(1) = S1(M)
L = Lo(NID)
M = MoL(L)
SCINIC)=S1 (M)
v LOOP TWROUGH STATIONS TO DETERMINE SCX(1C) (LONP=2 ONLY)
C ScXx s DESIRED PNINT MOVEMENT ON THE CaNTROL STREAMLINE
TF(NIC,EQ.2) 30 To 500
Ic =1
265 I¢ s 1o+t
L = tc(ic?

C PARTIAL 0L WIT4 NO MCL. USE MIDDLE SL TO EVAL. SC(IC)
IF(MCIi(L) . NEYYOMCL) 80 TO 276
MSV = (MLBEL)+MUBL(L))/2
KeL(lc)=Msv-MLB(L)*1

c SEARCH UPSTREAM
M g MSV
Ly z L

272 CALL RKETIX

M ,-,MU

CALL STANO(MyiX,UPPER)
IF(MCLCLX)Y . EQ NOMCL) GO Ta 272
SEUP = Sq(ui

M = MoL(LX)
SCUP = §q(4}

C SEARCH DOWNSTREAM .
M = MSV

260



274

276
278

280
Ciy

calbt GETIX

M = MD

Catl STANO;M.;X{UPPER)
IF(MCL(LX).EQ.NQMCL) GO T2 274

SquM = S}

M = dAcL(LXx)

ScuW = S1(M)
INTERPOUATE

SctiCy= scup + (SCDN-SCUP)u(S1(MSV)~SlUP)/(SiDN-SlUP)

1F(LOOPC(ICY NE,1) GO TO 265
X1A = X1Ltd)

X18 = X1LU(NIC)

SCA = 5C(11/(X1B3=X1A)

Scd = Sc(NIg)/ex18-X1A)

Dy 280 1C=1,NIC : .
SCX(IC)=(leflC):XlA)“SCB*(XlG«XlL(IC))#SCA - sceir)
EyD LNQP TN EvAL SCX(10)

CosssCALCULATE ANGLUE AND ARC LEMGTH ALONG THE ORTHOGONALS

300
302

c

309

304

c

306

308

310
312

-]

Ic = 1
1F(LONP,NE,LOIPCLIC)Y) GO TO 450
L = Lctic)

LAST = LAST STATION 0F PREVINUS REGION (ALREADY ORTHOGONALIZED)
1F(%,EQ.LASTI GO TO 450

RzZONLY= JFALSE,
MA = MLR(L)
My = MUBI(L) o

BOUNDARY SURFACE ANGLES, PHI1(MA) & PHIL(MB)

1F (LCOB="NREFIN) 303:3064306

1F¢FYPELR (L) TNE,SOLID)Y GO TO 304

Catl BDYPTM(NAMELB(C).ILB(L).Z(MA).R(HA),FLB(L);SILB(L).D..GMALB)
PHl1(#A)=ANGD

1F(LYPEUB(L)TNE,SOLID) GO TO 306

Cakk RDYPTM(NAMEUB(L).IUB(L).Z(MB’,R(MB).FUB(L).SiUB(L).D.;GMAUB)
PHIL(MB)=ANGD=P!

RELOCATE Z.R TD ALLOW FOR DOUBLE SL=S

NK = MBeMAt+l
M = MA

K =1

IK(K)Y = Z(M)
RK(K) = R(M)

Pl K (K)=PHI1 (M)
WEZPT(K)=0

cabh GETIX

TF(W(J).NELOS .OR, K,EQ,1) GO To 3310
WEZET(K=1)=1 :
ZK(K-1)=.5¢tZK(K)*ZK(Kal))
RK(K=1)=,58(RA(K)+RK(Ks1)) _
PHllK:Kw1)=.5»(PH11K(K)~PH11K6K-1))

go 10 312
K T K+l
M - Moi

IF(M,LE:MB) GO TO 308
N¢ X z K=1

BEA4 FIT To GET PH12 8 S2

Pul2(1Y=PuI1K(1)+P102
.S2(MAy= 0, .
CALL BFAS(ZKwRK,PHI2,S2(H8); 14 NKX)
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c COMPUYE DEVIATION FROM 90 DEG BETWEEN STREAMLINE AND 'ORTHOGONAL!

c INTEGRATE 10O 03TAIN PY MOVEMENT ALONG SL'S REQ'D FOR ORTHOGONALITY
PHI2(1)=PHI2f 1) =(PHILK(1)+P1Q2)
Dsi(1y= o'
K = 2
M S MA+L

314 PHI2(K)=PHI2£K) = (PHILK(K)$P1Q2)
DS1(K)z DS1(Kel)+,58(PHI2(K)+PHI2(hel))a(S2(M)aS2(HM=1))
K 2 K+l
M .2 M+l
IF(KeNKX) 314,314,315

c LOCATE BACK PH4I2 AND S2 IF DNUBLE SL OCCURED
315 IF(NKW.EQ.NK) GO TO 322

K = NKY

316 IF(WEZPT(K)) 317,318,317

317 M = Ka1¢MA
NMOVE = =(NKXwK+1) i )
CALL HMOVE (3, DS1(K).DSL1(K+1),NMOVE,1s S2(M)sS2(M+1) ,NMOVE, 1
& WEZPT(K),WEZPT(K+1),NMNOVE, 1)
NKX T NKX+1
WELPT(K)=0

318 K = Kei

IF(K,GE.1) GN To 316
IF(NKX NE.MNK) CALL ERROR1

c (BOUNDARY St{«TOLERANCE)
322 ToLS1 = ,02eS2(MB)/FLOAT(NK)

c CORRECT POSSIBLE JOG AT DOQURLE STREAMLINE
Dn 328 K=2,NK
IFCWEZPT(KY) 326,328,326
326 MzMAs+ge1

Dz = Z(M)wZ{tim1)
DR = R(M)eR(Mel)
PHILAVE ,Sa(PHIL(M)+PHIL1(M~1)}
Cg = COS(PHI1AY)
Sy = SIN(PHIL1AV)

S2MMM1= DR#CS<DZ#SN
IF(S2MMM1.GT 0.} GO YO 327
Z(Me1rz ,5a(Z(M)+7{M=1))
R{Mal)z ,5a(R(M)+R{Me1))

(M) = Z(Mel)
ReM) = R(M=1)
S2¢M) = So(Met)

PHIL(H) =PI LAY
PHI1(4c1)=PHI LAY
DS1(K3y= DS1(K=1)
Ge !0 328
$27 S1J0Gs(DZaCS?NRaSN) /2,
DS1(K=1)=DS1{K=1)+51J0G
DSL(K)=DS1(K}sS1JNG
S?(M-\[ ):S?(le) = ,5“52”‘1”1
S2(M) = S2(Mel) + S2MMM1
328 CoNTINYUE

c EVALUATE ADS{ FOR PROPER SPACING BETWEEN 0OL-S
329 IF(LOOP=2) 3295,3302,3302
3295 IF(PRIM(L).EQ.0) CALL ERRORL
c PRLMARY gL =S
KK = MCL(L)=MA+l
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C
3302

c
3303

c

IF(TYPELB(L) L EQ,LE) KK=31
IF(TYPEUB(L).EQ LE) KK=NK
ADSL = =DS1¢KK)

Go 10 3303

REGULAR QgL =S

KK KCL{re)

AnsSi Sex(Ic)=Dsi¢xK)

CHECK TO SEE IF MAGNITUDE OF DSt IS REASONABLE
TF{ABS(DSL(NKI) LT (,5#(S2(MBi+0LDIST))) GO TG 3304
WRITE (6513301 x1(L)ol
TP (NREFINTGET2) CALL ERRORY

CORRECTION pUE TO STREAMLINE CURVATURES g DAMPING

3304 Dgi(1)=DS1(11+ADSY

3306

3310
3312

3313
3314

C
3316

c
332

3321
3322

3323
3324

3325

3326
3327

Dgikxt4y=0.

K -

M .= Maet

Ds1¢K)= Ds1(KI+ADSE
DS1C(K)=DS1CEK~1)+,5a(CURV(MIBNSI(K)*CURV(M1)8DS1(K=1))
& #(S26M)=S2(M=1))

K Keq

M = Met

Ip(MRaM) 3310,3306,3306

ANSY = =DSI1CEKK)

K = 1

DS1C(K)=DSICEK) +ADSL

IF(DS4 (K)sDS1C(K))Y 331313314+3344
DS1¢Ky= DS1(K)/(1,<DS1C(K)/TIST1(K))
Dsl(K;— DS1(K)rarDS1

= K+t
Ir(NK K) 3316,3312,3312

LOWER AND UPPFR gOUNDARY POIMT MOVEMENT
Apslt = 0!

ADS1LR= Dsict)

ADS{UR= =Dg1(NK)

MOVE THE LOWER BOUNDARY POINT

=1
GMALB = 0.
GMAUR = 0]
M = MUB(L)

Call GETIY

IF(TYPELB(LIVNE.TE) GO TO 3321

ADSL1LRBR= ¢

Gn Lo 3324

IF(ISTAG,EQ.1) GO TO 333 ,
IF(NODENS-NREFIN) 3323,3322,3322

IF(TYPELB(L) FO FARFLD ,OR, TYPELB(L),EQ,FREE ,OR,
& TYPELB(L) . co PRES) GO T0 3324 )
IF(TYPELB(L) NE.SOLID) GO To 334

My = MLR(L)

IF(ADS1LB)Y 3325,3325,3326

IF(MUINE,0) ADSILB2AMAXL1¢(ADS1LB, . 54(S1(MUIsSL1(M)))
Gp TO 3327

IF(MDINE, 0) AJS1L8=AWIN1(AD81LB..54(S¢(MD?=51(M)))
CaLL BDYPTMINAMELRBCL) 2 ILBCL),Z(HMA) )R{(MAY,FLB(L),S1LB(L),
& ADSiLR»GMALB)

Se(MAI= S1(MAI+ADSLLB+GMALR

IFCTYPELB (L) VEQ.TE) ANGTE(L)=ANGNH

JUMP OVER RELOCATION OF ANGLE/CRUVATURE IF 1COB (INTERIOR POINY
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c

C

CURVATURE FORMULA ON BOUMDARY) 1S LESS THAN QR EQUAL TO NREFIN,
IF(NREFINILETICOB ,0R, (ISTAGEQ.2.AND.B(MAY.GT,0,)) GO TO 333
Puit(MaAY=ANGD
CURV(MA)=CURVD

333 Ma = MA+1L
K = 2

MOVE THE UPPER BOUNDARY POINT
354 M sMUR(L]
CALL GETIX
IFCTYPEUB(L)VNELTE) GO TO 335
Ansiug= ¢,
Gn n 3352
335 lpelsTaL,r@. 1) GO To 336
IF(NODENS<NREFIN) 3351,3350,3354

3350 IF(TYPEURB(L) ED,FARFLD ,OR, TYPERUB(L).E0,FREE ,OR,

& TYPFUB(L)Y.EQ.PRES) GO TO 3352

3351 IF(TYPEUB(L).NE.SOLID) GO Tn 338
3352 Mg = MUB(L)

IF{ADS1UB) 3355,3355,3356

3355 IF(MD,NE.0) ADSIURSAMAXL(ADS1UR,.5€¢S1(M)=S1(MD)))

Ga TO 3357

3356 TF(MU,NE,n) ADS1UBSAMINL(ADSIUR, . 58(SL1(MI=51{MU)))
3357 CallL RDYPTM(NAMEUR(L) (1UB(L),Z(MR)R{MB),FUB(L),S1UB(L),

& ADS1UBGYAUB)Y
S1(MBi=z S1(MB)=-ADS1UB=GMAUB
IFCTYPEUB (L) JEQ,TE) ANGTECLY=ANGD=PI :
IP(NREFIN(LETICOB ,OR. (ISTAGJEQ.2,AND.B(MB).GT.0,)) GO TO 336 .
PHIL(MB)I=ANGDP]
CURV(MBI=«CURVD
336 Mp = MBet

CHECK FQOR NON PRIM STATIONS EXTENDING BEYOUND THE EMDS OF THE BOUND
338 IF(PRIM(L)Y.EQ.1Y 60 TO 340
IF¢{GMALB+GMAJB)Y . NE.O,) CALL ERRNRL
Go 10 348

PRIM STATIONS., IF EITHER 'GFT MINUS ASK! VALUE IS LARGE
CORRECT OTHER BOUNDARY, :
340 IfrClC . NE, 1) GO TO 342
(FIRST STATION OF THE REGIOM)
GMA S AMAX1(GMALB, ~GMAUR)
Gp TD 345
(LAST STATION OF THE REGION)
342 GMA - AMINL(GMALB,=GMAUB)

345 ApS1 = ADSL¥GMa
ADS11.8= GMA=GMALB
ADS1UB= =CMA=-GMAUB
lp(ABS(GMa) G, TOLSL) GO TO 332

MOYE THE INTERINR POINTS
348 M = Ma
Gp TO 41p
350 Calk GETIX
DS1¢K)= DS1(K)+ADS1
IF(DS{(Kyy 360,400,380
(MOVE POINT OPSTREAM)
360 TF(MyUy 361,381,361
361 DELS1 = S1(M)=S1(MUY) _
DS1fK)= AMAX1(e,58DELS1,AMINL(DS1(K), 252DELS1))
G = «DS1¢K)/DELSY
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F 2 1 G

Fr s a

DR = R(M)oR(MU)

Dz s Z(M)sZ(MU)

PHIA = PHILEHU)

PHiB = PHI'1(:‘:1)
CURVIM)ZCURVEMUY #G. ¢ CURVIM)aF
Go Tn 390

(MOVE POINT DOWNSTREAM)
380 IF(MD; 381.361+381

381 DELS1 = S1(MD)=S1(M)
DSL{K)= AMAX1(=,254DELS1, AM!Nl(DQl(K)..S#DFLSl))
F z D§1(K)/DEL31
G = 1.-F
Fr = F
DR = R(MDI<R(M)
Dz = Z(MDYI<Z (M)
FRIA = PHIL(M)
PHIB = PHI1(HD)
CHECK FOR DOWNSTREAM LEADING EDGE STAGNATION POINT
MSy = M
M = MD
KALL GETIX
MD = M
M MSY
lr¢1>TAG NE. 13 GO TO 383
LX =0
YALL STANO(MD,LX,UPPER)
PHIB = ANGLE(LLX)
40 1O 390

385 CURV(M)=CURVEMInG ¢ CURV(MD)oF
390 ANGCHD= ATANB(DRsDZ,PHIA)

YPA = PHIA«ANGCHD
YPS = PHIBANGCHD
CaLl RF1
YAHX = FuGokGuYPA<F8YPB)
ANGM = YPA#¢3,4G-2,)8G + YPRa(3.0F~2,)aF
R(M) = R(M) + (FFaDR+YODXaDZ)
Z(M) = 72(M) + (FFaDZeYRDX#DR!
PHIL (M) =ANGCHD+ANGM
S4(M) = S1(M)+NS1(K)
400 M = M‘.i .
K = K.yl

410 IF(M=MB) 3504350,450

INDEX 70O THE NEXT STATION
450 IF(IC,GE.N1C) GO TD 470
Ic = 1C+1
GO T0 302

LOBP AGAIN THROUGH STATIONS IN THE REGION
470 IF{LOOPLEQ.2) GO TO 500

LBOP = 2

Go In 260

CONTINUE To MEXT REGION
500 L = LciNIC)
LAST =
IF(X20L(L).EQ.BITS) L=L+LNEXT(L)
Gn To 210
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900 RgTURN

1330 FORMAT (454 wibs THE ORTHOGONAL (INE ADJUSTMENTS AT'STA=F6.314H s
8141354) ARE UMREASONABLY LARGE: (PTMOVE))
ENU _
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#DECK REFINE

SUBROUTINE REFINE -

aREF INE REF INE THE.GRJD BY SUBDIVIDING #REF INE®

INPUT S .
Z,R,PH11,S¢,52,VM,B FIELD VALUES

/CREFIN/ DRTA EXCEPT SL§

CRXS| = NEW S| EXTENSION CRIYER]A

CRXSS = EXVYENSION CRITERIA FOR NEW OL IN REGION WEPTH SOME
CRXOL # NEW 0L EXTENSIQN CRITERIA

CRXE EXTENSION CRITERIA FOR NEW OL WHIEH CROSSES SONIC
CRXC s EXYENSION CRITERIA FOR NEW OL WHIEH CROSSES SHOCK
CRMACH® UPPER MaGH NUMBER LIMIT FOR oL BXTENSION

@ U . A

CRXS{, = NEW S, EXTENS|ON CRITER]A .

CRXSS = EXYENSION CRITERIA FOR NEW OL IN REGION WITH SOME
CRXDL = NEW 0L EXTENSION CRITERIA

CRXE # BEXTENSION CRITERIA FOR NEW OL WHIgH CROSSES SON]C
CRXC & EXTENSIQN CRITERIA FOR NEW OL wHIgH CROSSES SHOCK
CRMACHs UPRER MACH NUMBER LIMIT FOR oL AXYENSION

QUTPUT-

SGIREF= AVG QF MIN AND AVERAGE DIST BET OuLeS

STATION TABLE
INDEXw LzL0JLESTA
SCHOKEs SYATION CHOKE [NDICAYOR (ADJWF,BRWS;WR]OUT)
MCL e SHARP CORNER INDICATOR (BLDTYBS)
MCL & FIELD INBEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL}
COMMON /CHDATA/Z X31€(4) LNEXT(1) MLB(L1) MUBRLY,PRIMEY),
TYPELB(L),NaMBLBCL1),1LBtL),FLB(L) S1LB(L),
TYPEUB(1) NAMEUB(1),1URCLY,FUB(1)4SLUB(L),
VMB( 1) DWDV(1)yX2CL (1), SLEWE(1),MCLIL),
ANGTE(LY)PTTE(L),PSTE(L ) FGRTE(L1)4RGTE(L ],
’ ANGEXP(1)+:BSOEXP(475)
DIMENSTION CRVLE(1) . ANGLE( 1) _ ,
EQUIVALENCE §SCHOKE¢DWDV)Y , (CRVLE, ANGTE) ¢ (ANGLE.PTTE)
INTEGER RRIM, TYRELE, YYPEUB,SCHOKELY

o 0000 p2 4o

COMMON /SLYAB / W(128),X2(128),S_ CHN(428)

INTEGER SLCMN ,
COMMON /ALLCOM/ MACHAIPSA,TSA,PTA,TTA, AKTAJRGA,GAMA,

1 MACHC,,PSC,TSC,P1C,TYc, AX1C/RGC,GAMC,
2 ‘ BAXITaSRALEA, TTE,CHOTSTY

REAL MACHA (1) ¢MACHC

LOGICAL AX1A,AKIC

LOGICAL GHOYST

COMMON /CB / BL300?
COMMON /#CB1TS / BITS,BLANK _ ‘
COMMON /CCRX / CRXSLiCARXOLCRXSSiCRYXE,ARXC{CRMACH
COMMON ,CEDUMP,  1GODMP
COMMON /CIDEX / M, JiMUZHMD,1STAG
CQOMMON /CM / JMS{300)
COMMON /CMRX1T/ MAXITiMAJCTR,GREFIN,EDUM
LOGICAL GREFIN
COMMON /CPMI3s / RH]$(300}
COMMON /CP} 7/ RI,TWOPLl,PlQ2,P1Q4,TODEG,YORAD
COMMON /CPRINT/ RDUM1(3),PREFPIN,PREFN2,SSONECPPUM(L0)
LOGICAL RRTpB
COMMON /CR / R{300)
COMMON /CREBFLE/ RLEL1,RLE2,RLE3 HLE
INTEGER HLE
COMMON /CREFIN/ S$LST¥SGR1eVMGL.VMG2
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1, NGR,NGZ, SGR(10)Y,5R(10), SG2(10).GZ(10)
CUMMON /CS1 / $1(300)

coMMoN /CS2 / $2(300)

CUMMAON /CTABPR/ 117aB

COMMON /CYOLRL/ TOLRL(12),SGLREF,TOLINK

COMMON /CVUM /7 VM(300)

COMMON /€2 /7 7t300)

nUMMON /ERASE2/ CR(128)¢DFELS(128),DELVM(138Y,LSTAEL28),MJ2(428),
1 , SLX(128),SGy(128),RAV(128),2Av(128), 1A(16),1B(416)
COMMON /TIXORIG/ LHO,LHE, LBDO,LBDE, LYO,LYE, LWO,LWE, LFO,LFE,
» LO,LESTA,LSO,LSE,_DUM(g),
& MO,NM, NJ,NFCOLS, MAXNJ,MAXOL ,MAXNM, MAXLE,
o LEO,LEEs LKQILRE RD

INTEGER BXT,FIELD,HINT,TE

LOGICAL DOWNBJEXTNDY,EXTND24HALVEy NEWSL ) SSP, UPFER

DAYA EXT,FIELD HINT, TE/3HEXTY,SHFIELD,3HINT,2HTE/

1GODMP= 4

GREF INe JFALSE,
QVMGY = 1,/VMG1
QVMG2 = 1,/VMG2
XINOT = =1,

c CHECK TO SEE IF PARTIAL OL SHWOULD 3E EXTENDED
C CHEECK TO SEE IF PARTIAL SL SHOULD 3E EXTBNDED
c oML T

Ceoa EXAMINE GRID INCREMENT BETWEEN ORT4OGONALS
300 L1 z LO
NAVG =2 0
5GlAayGse 0,
SGyMINg 1,E6
SGMX = 0,
SGMX2 = n.

c CHECK FOR ADJACENT STATIONS aNp DETERMING THE BASE STATION «
c A BASE STATION IS THE OL UPSTREAM OF LB STAG PT,
c DoWNSYREAM OF A TE, OR THE SHORTESTY OF (PARTIAL) OL®S,
c OYHERWISE THE BASE STATION CAN BZ EITHER THE UPSTREAM Ok DOWNSTRE
c DOWNB =z DOWNSTREAM BASE STATIQN
305 L2 s LieLNEXT(¢L1)
1F(L2,GE;LESTA) GO TO 99
MAY = MLB(LY)

M s MAYL
CALL GETIX

MADY s MD

MBy e MUB(L}1)
M s MB1
CALL GBTIX

MBDL = MD

MA2 2 MLB(L2)
M s MAD
cAaLlL GETIX

MAY2 = MU

MB2 s MUB(L2)
M s MBP
CALL GETIX

MBU2 3 MU
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Qa0

QOO

ADJACENY STATION TEST
1F ((MA2,LF,MAD1 ,AND, MAD1,LT7,M82) ,OR,
1 (MA2,LT,MBD1 ,AND, MBD1,LE,MB2) ,OR,
2 (Mag,LEyMau2 7AND, MAU2,LT MB1)) GO YO 330
CHECK FOR TE FOLLOWED BY LE
IF(MAJCTR,GE, 1) GO TO 55p
IF(TYPELB(LL),NE,TE} GO TO 322
M = MAL
Go YO 324
322 IF(YYPEUB(L1) /NE,TE) GO TO 550
M = MB1
324 CALL GETIX
CALL STAX1(X1fL1),X2(J)sX2(J),LXB,LXA) ‘
LXB,LXA ARE STAT]JONS BELOW AND ABOVE TKE TRAILING EUGE,
IF L2 1S A LEADING EDGE STAYJION FOLLOWING L1, THEN L& MUST
BE THE SECOND UF THE TwO TE STATIONS,
IF(L1,EQ,LXA ;OR, L1.,EQGsLXB) GO TO 325
3§25 JF(LXB,GT,Lt1 ;0R, LXA,GT,L1) GO To 590
INSERY AN ORTHOGONAL BETWEEN THE TRAILING EDGE AND
LEADING EDGE STATIONS,
DEFINE My2(1})CR(1)seNLs DOWNB,LIL3
1 = 0
M = MLB(LXB)
326 1 = let
MJ2¢l)= M
CR(!1) = 2,
M = Mey
IF(M,LE,MUB(LLXB)) GO TO 326
M = MLR(LXA)
$27 | z lei
MJ2(¢li= M
CR(I) = 2,
M z Hgl
éF(H.LE;TUB(LXA)) GO TO 327
1 =
DOWNB = FALSE,
L s Lg
L3 = L2
GO Yo 440
NUMRER OF PRIMARY STATIONS

$30 NPRIM = 0
1F¢ PRIM(LY) ,OR PRIM(L2)) NPRIMzq
1FC PRIMULLICANDPRIM(L2) ) NPRIM=D2
LBASE = L1
[F(NPRIMw1) 340,350,360
NO PRIM SYATIONS
340 IF(MAU2,G6T3MAL 0K, MBU2,LT,MB1) GO T0 38p
GO To 370

ONE

PRIM STATION

$50 IF(PRIM(L1)) GO TO 380
60 To 370
BOTR L1 AND L2 ARE PRIM STAT]ONS

360 1F((MB2<MA2),GT,iMB1-MAL)) GO To 380

UPSYREAM BASE STATJON
370 DOWNB = ,FALSE,

MA

2 MA1
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Mo s MB1

L s Lt
LS 3 L2
GO 70 39n

C DOWNSTREAM BASE STATON

380 DOWNR= ,TRUE]

Ma s Map2
MB 2 MB2
L z L2
LS z L1

c CHECK L,E, REFINEMENT CRITER]A

390 1F(MAJCTR, EG, 0) GO TO 400
IF(TYPELBIL3) ,NE.HLE ,AND, TYPEUB(L3) NE,HLE) GO TO 395
C NEW ORTHOGONAL IN FRONT of L, E; :
1F(DOWNB} GO TO 394
MX z MBUZ
IF(TYPELB(LS),EQ,;HLE) MX=MAU2-1
S2B 3 S2(MX)eS2(MX-1)
S2A = S2(MXe2)=S2(MX+1)

M = MXel
CALL GETIX
sig z S1(MD)~S1(M)

M s MD

cALL GETIx

S1R2 = S1(MD)=S1(M)

M 2 MYe2

CALL GETIX

S1iaA = S1{(MD)ISI(M)

M z MD

CALL GETIX

S1A2 = S1(MD)=SI(M)

1F¢(S1a,LE,RLE10S2A ,0R, S1B,LE R EL1aS2B)
#,0R, S1A,LT,(,2#5142) ,0R, S1B,LT,(,24S1B2)) GO YO 550

GO TO 400
c NEW ORTHOGONAL BEHIND L,E,
394 ¥ z MB1=1
IF(TYPELBtL3) ,EQ,HLE) M=MAl+1
CALL GETIX

S1A2 = S1tMDYI-S3(M)

DR 2 R(MI-R(MU)

D2z z Z2(M)eZ(MU)

S1i, 3 SQRT(DZuDZ+DRaDR)
1F(S142,LE;RLE2851A) GO To 550
GO To 400

c INHIBIT REFINEMENT ARQUND A FIXEpD STAGNATION POINT
395 M 2 MLB(LY)
catlk GETTY )
1F¢ISTAG,/NE,1) GO TO 399
1F (DOWNBY) GD 10 397

o NEW OL IN FRONT OF STAG PT ON LOWER BDY
S2A 3 S2(MAU2+3)=S2(MAU2)
M 8 MAUZe+1

396 CALL GETIX
S1A 2 S{{MD)nSE(M)
IF¢{S1A.LE,RLE1®#S3A) GO 10 559
60 To 400
o NEW OL BEMIND STAG PT ON LOWER BDY
= 2%



397 M = MA1+}

398 CALL GETIX
5142 3 S1(MD)eSi(M)
DR z RIM)LR(MY)
D2 2 2(M)eZ(MU)
S1a 3z SQRT(DZeDZ+DR«DR)
1F{S142,LE,RLE2251A) GO TO 550
GO Y0 400

c NEW OL IN FRONT OF STAG PT NN UPPER BDY

399 M e MUB(L3)
CALL GETIX
IF(ISTAG,NE,1) GO TQ 400
1F¢(UOWNB) GO TO 3992

S2A z S2(MBU2)=S52({MBUZ=1)

M z MBUZ2«1

GO YO 396
c NEW OL BEWIND STAG PT ON UPPER BDY
3992 M z MB1-i

GO TO 398

Caa SWEEP ACROSS THE STREAMLINES Y0 CHECK FOR READ GRID REF INEMENT

C BETWEEN ORTHQOGONALS L1 AND L2
400 X183 = X1(L3)
LX z L1
] s 0
M s Ma
CRXl, = CRXOL

SSp sz ,FALSE,
420 CALL GETIX
MX = MD
F(DOWNBY) MXsMU
F(MX,EG,0) GO TQ 43¢0
CALL STANO(MX,LX,buUM)
IFeX1 (LX) NE X1L3) GO TO 43p

1 z Tef

DELS(])= ABS(S1(MX)eS1(M)) _
C calC LARGEST, NEXT LARGEST pISTANCES BETWEREN ORTHOGONALS, SG4X,S
c FOR DETERMINING NUMHER OF EXTRA SL@®S

|F(MAJCTR,GE,4) GO T0 425
IF(DELS(I) LY SGMX) GO TQ 423
SGMX2 = SGMX

SGMX =z DELSII)

GO 70 425
423 IF(DELS(1)GE,SGMX2) SGMX2=DELS(!)
c MINIMUM DISTANGE BETWEEN ORTHOGONALS
425  gG{MIN= AMIN1(SGIMIN,;DELS(I1))
c AVERAGE DISTANCE BETWEEN ORTHOGONALS

SG1AVGz SG1AVGeBLELS(])

NavG 2 NAVG+y
DELVM({T)SABS{VM{MX)uVM(M))eQVMGL
RAVID)z SalR(MX])+R(M))

ZAV(1)2 ;5a(Z(MX)+2(M))

MJ2(1)z M .
o CHECK FOR SUPERSUN]C FLOW

IF(B(M)LT:0, ORy BI(MX),LT,0,) SSP=.TYRVE"
C CHECK FOR TRANSONIC EXPANS]ON OR COMPRESSION

IF(BtMx)eB(M),GE0,) GO To 43p
1F (DOWNB) MXzM
CRXL1 = CRXE
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IF¢B(MX), GE,0,) CRXL1=CRXC
CRXL = AMINI(CRXL1,CRXL)

430 M g2 Mei
1F(M,LE MB) GO TYQ 420 '
tF(CRXSS.LE«CRXL +AND, SSP) CRX_3CRXSS
1F (MAJCTR BQ,0) CRXL=0,
N1 a2t
CALL LFIY1(GR,SGR,NGR, RAV,SGY,NI)
CALL LF1Y1(GZ,56Z,NGZ, ZAV,SGX, NI}
HALVE ® ,FALSE,
DO 432 lI=1,N} )
RS 2 DELS{I)/AMAXLI(SGX(1),4SGy(1))
CR(I) 3 RS + DE[VM(])®R§oes,2

432 1F(CR(1).,GT,1,) MWALVE=,TRUE,

c PREVENT T0OO0 RAPID CHANGE IN OL SPACING BY FORCING A NEW OL
1F(HALVE)Y) GO TO 440
X1iD12 = [5@ix1(L)-X1tL1))
IF(PRIM(LL)) GO YO 436
TFeOXIthay»XecliM)), LT,XlDlz) HALVE=, YRUE"
GO T0 437
436 | 1M s L1
437 1F(PRIM(L2)) GO TO 438
L2P g L2¢LNEXT(L2)
IFOEXLOL2P)wX1 (L)), LY, X1D12) HALVESE, TRUE,
GO To 439
438 2P s L?
439 IF(,NOT,HALVE) GO TO 550
IF(TYPELB(Ll} EQ4FIELD +0R, 7YPEL3¢L1N)4EO FIELD .0R,
« TYPELBCL2),EQ,FIELD ,O0R, TYPEL3(L2P).EQ,FIELD) GO TO 4394
CR{1) = 1,
GO Tn 44p
4391 CR(NT)=l,

c PREVENT T0O RAPID CHANGE [N QL SPACING BY SUPRESSING NEW OLeS ]V

c EARLY STAGES OF REFINEMEN?
440 1F(MAUCTR,.EQ,0 0R, MAJCTR4GE,4) GO 10 445
c CRECK ONE PQINT ONLY
1 2 N1/2 + 1
M s Mg2(1)
CALL GETIX
IF¢(DOWNBY GO 1O 441
MUY z MU
M1 s M
MX T MD
M z MX
CaLb GETIX
MD1 s MD
GO Y0 442
c DOWNB=Y
441 M} z MU
MX s M
MDY =z MD
M z M1
CALL GETIX
MUY = MU

442 DSV = 0,
1F (MU1,EQ,0) GO TO 443
Dz 2 2(M1)=Z(MU1)
DR z R(M1)=R(MUL)
DS{U = SQRT(DZeDZ+DReDR)
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443 D51D = 0,
1F(MND1,EQ.0) GO TU 444
NS4b =2 S1EMD1)=S1(MX) )
444 IF(DELS(1),GE,(,4%DS1V) ,AND, DELS(!),GE,.({.2#D351D)) .GO TG 445
XINOT = x1tl) ’ -
GO T0 550

Caa ADD A NEW ORTHAGONAL LINE BETWEEN Li AND Lg. FlRST CHECK MEMORY

445 XINEW 3 ,58(x1(L1)+Xx1(L2)) )
EXTNDL= ;TRUE.
EXYND2=: ,TRUE,
lF¢TYPELB(L) EO ,FIELD) EXTND1=,FALSE,
1F(TYPEUB(L) /EQ,FIELD) EXTND2=z,FA{SE,
IRET =
1FLCLESTAC20) ,LE,MAXLE) GO TO 890
WRITE (6,1940) XINEW
GO T0 99

450 [F(NL,EQ,1) GO TO 455

WRITE (6,1450) NLsXINEW

1450 FORMAT(/3X,12,1X1/H0L-S REQUESTED ATF8.3,}
18¢1) = IBIND)
NL s 1

Ces  ADJUST fFleLD aRRAYS fFOR Typ NEW OL
455 NPYTS 2 1B(l)=1a(1)s1
GREF INz , TRUE,
CALL ADDFPT(MAZ,NPTS,999999)

o CORRECT THE POINTERS [N THE JMS~-TA3LE
MNEW 3 MA2
MA s MNEW
! 3 1Al

460 1F(DOWNBY GO TO 470

(UPSTREAM HBASE STATION)
UPSTREM ROINTY

M g MJ2(1)
CALL GETIX

MDSAY = MD

MD z MNEW
CALL SAVIX

NEW POINT

MU s M

M 3 MNEW

MD s MDSAV
1STAG = 0

CALL SAVIYX

c DOWNSTREAM POINT
M = MD

CALL GETIX

MU s MNEW
CALL SAVIX

60 TD 490

leNe!

Q

c (DOWNSTRgAM BASE STATION)
" DOWNSTREAM PQINT
470 M 3 MJ2(1)+NPTS
CALL GETIX
MUSAY 3 My
MU s MNEW
call Saviy
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C NEW POINY

MD 2 M
M 2 MNEW
MU s MUSAY
1STAG = 0
CALL SAVIX
o UPSTREAM POINT
= MU
CALL GET !X
Md z MNEW
CALL SAVIX
490 ) t Jei

MNEW = MNEWe1 .
1FeIB(1)=1) 49594602460
495 M3 z MNBWael

Cas  MOOYIFY STATION-TABLE
500 CALL INSTACL2,L,L3,DOWNB, Ma,MB)

C INCREMENT T0O THE NtXT ORTHOGONAL INTERVAL
550 L1M : L1
L1 = L2
GO 10 305

c AVERAGE DISY BET QRTHOGS
99 SG{AVGs SGLAVG/FLOAT(NAVG)
SG{REFes ;5#(SGIMIN+SGLAVG)

. Cann EXAMINE GRID INCREMENT ABOVE STREAMLINE J2. (J2s1.NJ)
J2 t 1

100 J2NEXT= J2e1
IF(WeEJ2+13,EQ.0,} GO TO 200

e NEXTRAs NO OF EXTRA SLBS VEAR THE BODY FOR CHN$EXT,INT
NEXTRAs 0
IF(MAJCYR GT .0 ,0R, (SLCHN(J2) ,NE,EXT 7TAND, SLCHN(JZ2) NE ,HINT))
i GO To 104
M t MBEGIN(J2)

DSOL = SGMX2/2,
RROL & (R(Megl=R(M})/DSOL
IFCAXYA)Y RROLR(R{MeL)aR(Me1)R(M)IMR(M)}/(DSOLabR {M)I*DSOL))

RR z 0“
[F(R(M kE..i) GO 19 101
c THE FIRST SL IS 10 HE PLACED ABOUT ONE BAD¥ RADJUS AWAY

RRAYID= RgMeL)/R(M)

RR z RRAT]Q=1,

IF(AXTA) RR=(RR/TI0#RRAT]0.1;)/3,
101 RR & AMAX1$RR,RROL)

c NEXTRA® MAXO($,MINO(INTCALOG(RR)/ALOG(E,Y)-1,8))
NEXTRAs MAX0(3, INTCALOG(RR)/ZALOG(2,)))
104 M s MBEGIN(JJ)
c M & YHE FIRST POINT ON THE STREAMLINE

EXYNDie ;TRUE,
EXYND22 , TRUE,

L : 0
WMIN = 1,86
! 3
110 CALL GETIX
MNEXTY = MD
CALL STANO{M,L ,URPER)
c BYPASS UPPRER BOUNDARY OF PARTIAL OL
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1F (UPPER) GO 1O 120

c CHECK L,E; REFINEMENT CRITER[A
1F(ISTAG,NE 1) GO TO 134
S24 = Sa(NU+slnS2(MU)

D2 S 2(Mel)=Z (ML)
R z RiMag)mR(MUL)
S1A 3 SQRY(DZ#DZaDRapR)
Dy = Z(MDe1)=Z(Hel)
DR = R(Mpe1)aRiMel)
S1A2 = SQRT(DZeDZ4DRe|)R)
IFC(S2ATLT RLE3®SLA ,QR, S2A T ,RLE3ISTAR) (AND, MAJCTR{GE,1)

1 Gp YO 200

114 LSTACDY=L
MJ2({1)e M
DE(,S([)382(MyLl)nB2(M)
c (NGTE«S2 IS NOT UPDATED IF THIS IS FOR AN EXTRA SL)

DELVM{I)EABS(VMIM*1)oVMIM) ) aQyM§g2
ZAVU1)E (5u(T(Meg) eZ(M))
RAV(l!' s SR(R(MYLIER(M))
2 Hoz
CALL GETIX
TFCL,EQ,8 AND, MU NE(0) EXYNDLs,FALSE,
1F(MNEXTEQ,0 ,AND, MD,NE 0y EXTND2s FabLSE,
c CHECK L7E; REFINEMENT GRITERIA
IF(ISTAG,NE, 1) GO YO 137

sgg = satnua $2(yUey)

3} 4 s ZiMy-1 )e[(ngl)

DR g R(Myyol)uR(Mwl)

S¢B 3 SQRTY(DZ#DZ+DR#PR)

07 T T(MD-1)eZ(Me1)

DR 2 R(MDel)aR(M=1)

$482 = SQRY(DZ#DZ4DReDR)

IFC(S2B LY RLE3®¥S1B ,QR, S2B8,LY,RLE3I#S1B?) ,AND. MAJCTR;GE,1)
1 Gop YQ 200

117 IF(WCJ) 1 GEHMIN) GO TO 119
WMIN & WLy)
X2MIN 3 X2(J)

119 1 s lag

120 M 3 MNEXY
1F(M,NE4O) GO YO 110
NI s Jeg

CALL LFJTL(GR,SGRyNGR; RAViSGY NI}
CALL LFIY4(G7,SGT,NGZ, ZAV1SGx NI}

c CR(I)=4 1S TWE RADJUS OF PERMISSI3LE GRID SIZE
WALVE = .FaAlLSE,
DO 132 1%3,N|
RS s ABS(DELS(l))/(AHAxl(SGX¢1) 'SGY(1)3e5G21)
CR(1) s RS + DELVM(])aRSeas,2
[F(CR¢(I)/GT,1,) MWALVE=,TRyE,

132 CONTINYE

Ceaa JF HALVE3Y ADpD NEW SL FOR STATIONS FOR WHIgH CR.GT 5
: IF¢ NOT,HALVE) GQ TO 200

IRET 8 =1

CRx, = CRst

IF(MAJCTR,EQ,0) CRXL=0,

GO To 800
145 ungw @ .5-(w(J2ttwan)

Xj2 8 5e(X2(J2)eX2M]N)

C BEGIN LOOP pOR | NSERTING THg (PARTpaL) STREAMLENg, Lisi,NL
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L1 s 1
NPTADDs 0
150 11 s 1A(LD)
12 s 18¢L1)
1F(11,EQ,0) GO 10O 195

C DETERMINE J%, INDEX OF NEW S{
J 2 J2
160 [F(N(JY,GT WNEW) GO TO 170
J s Jet ‘
1F¢J,GTyNJ} CALL ERRQR}
GO To 160
170 Jt s J

C ~ ADJUSY FIELD ARRAYS AND SL TABLES
NEWSL % ,TRUg,
! sz 14
MU s 0
IF¢NJ.LTIMAXNJY GO TO 180
WRITE (6,1178) xI2

REYURN

180 L s LSTA(D)
M1 s MJ2(1)+NPTADD<1
MDY z 0

CALL ADPYSL(M1,MUL,MD1JL ,NEWSL)
NPTADD= NPTADD+1

M s M1+}

CALL GETIX

JP z J

M e Minl

CALL GETIX

JM z

M 2 M1

J s Ji

W(J) = WNEW

X2¢(J) = X12

M s M1

F 3 (HNEW=W{JM)I I/ (WIUPIoUW(IM))
D 3 2(Ne1)=Z(Me1)

DR 8 R(M*1)wR(M=1) _
1F¢,NOT AXTIA ,0R, ABS(DR) LT,,04#ABS(R(Meq))) GO YO 1804
7 3 R(M=1)/DR
F 2 SIGNE¢SORT(TaT+{T+T+y,)#F),DR) « 7

1804 ANGCHD= AYAN3I(DR,DZ,PHI1(M=1))
YPA 3 PHI3(M=1)=ANGCHD+PIQ2

YPB 2 PHIL1(M+1)=ANGCHD+P1Q2
G sz {,of

YADX = ReGagGoeyYRA«FaYPB)
R(M) = yQDXeDZ+F=#DR + R(M=1)
ZIM) 3 FoDZaYQDX#DR ¢ Z(Meq)
B(M) = GaB(Mw1)eFaB(M+1)
S1(M) 3 GaSi(M~1)+FaS1(M+1)

VM(M) 3 GoVM(Mey]sraVM(Me1)
PHIL(M)SGePHTIL(Mel) sFaPH]1{Ms1)
c SET 1STAGs3 FOR PTS ADJACENT To | ,E, AND BOUNDARY¥ GORNER PTS,
IF(IPRIM{L),EQ,0) GO TO 185
M , T Miwg
CALL GEYIX
ISTAGM= ISTAG
M 2 Mgeg
CalL GEYIX
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c

IF(ISTAGMEQ,1) GO TO 181
1P (15746 NE 1) GO TO 185
(1STAGP21)

[gTAGM= ¢

Go Y0 182

(1SYAGM=Y)
181 |STAG = 0
Call SAvVIX
182 M = M1
CaLL GEYIX
ISTAG = 3
CALL SAVIX
M = Miwg
CallL GETIX
1STAG = 1STAGM
CALL SAyIX

UPDATE THE STATIONaTAgLE POINTERS TO THE FIELD-TARLE

185 CALL STTOFI(L,1)
GREF INg |, TRUE,

INDEX TO NEXT PT ON Si
NEWSL = ,FALSE,
190 ! s Jel
MUY s Mj
1F¢l2=1) 194,180,189

INDEX TO NEXT PARTIAL SL
194 J2NEXTz J2NEXTeji

195 .1 2 L ]e1
IF(NL=L1) 200,150,15¢C

LOOP TO PUY IN ADBUITIONAL S_L~S5 FORI EXTERNAL CHANNELS
200 !F(NEXTRA,EQG,0) GO T¢ 210

NEXTRAz NEXTRA=1

GO To 104

INCREMENT THE STREAMLINE COUNTER J2
210 J2 2 J2NEXT
1F(J2,LT.NJ) GO TD 100

PRINT COMMENT IF AN OL WAS SUPPRESSED AND NO OTHER GRID REFINEMENT
1F(,NOT,GREFIN ,AND, X{NOT,GE,0,) WRITE(6,1700) XiNOT
REYURN

Caoo EVALUATION OF NEW LINE POSITIONS

c
c
c
v

o

OUTPUT~
N, NEW LINES ARE TO BE IN THE REGIONS TACLIT TO IBC(LIY) LISguNy
FOR TA(LI),NE,OD,

SEARCH FQR CR,GT,1, PGINT
800 NL s 0

s 1
805 lF(CR(I) 'GE,1,) GO TO 810
1§ 2 1«1
16¢1, LEANI: go Ta 865

GO 70

FIND 1A,1B SO TWAT CR,GE,,375 IS WITHIN tA,IB
840 NL 8 MINO(NLe3r10) '
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1SAVE = |
815 latNL)3 1}
1 s el
1F¢l,GE L AAND, (l.GE.tISAveqs’;OR,CRgt);se,CRxL)) GO 10 3815
! z IS
820 lu¢(NL)y=a 1
! z 1+ :
1F¢L.GYyNI) GO TOD 840
1F(CR(1),GE,1,) 1SavE=] A
1F¢1,LE, CISAVE+3) ,0R, CR(1),GE,CRXL) GO Y0 820

C REPEAY THE ABOVE FOR THE NEXT PARTXAL LXNE
IF¢1,LY«NT) GO YO 805

C ADD ONLY ONE LINE |F NL,EQ,1Q
840 [F(NL,NE,10) GO TO 850
NL z 1
18¢1) = IB(19)

c ELIMINATE THWE SHORT GAPS BETWEEN LINES

850 1F(NL,LE,1) GO TO 860
LILASTa 1
DO 855 L1=22sNL
IF((TACLIY=lB(Llel)),GT,7) GO YO 854
18¢L,Teq?s1B(L])
TA(LI)= 0
GO Tn 855

B854 LILAST= L1

855 LONTINUE
N, = LILAST

B60 IF(lA(1),LE,2 ,ANU, EXTND1) TA(1)=4
1F(INLI=IB(NL)) ,LE 2 ,AND, EXTND2) {B(NL}I=NI

c EXTEND EACH LINE YU A MINIMUM OF FIVE POINTS
NPTS = 0
DO 870 LI=z1)NL
IF(IACLIY,BQ,0) GO YO 870
B65 JDEF ‘= MAXO((S=¢lBC(LII=1ACLI))Y/2, 0
TACL])s MAXO(TACLI)eDEF,1)
18(L1)s MINO¢IB(LI)eIDEF,NT)
NP?S = NPTS « IB(LI)=1A(Ll)*1
JIFI(NPTS,LT;5 AND, NPTS,LT,NI1) GN Y0 863
870 CONTINUE
JF LINMANPTS) JLE,MAXNM) GO To 890
WRITE (6,4884) NM)MAXNM
RETURN

€ RETURN :
890 IF{IRET) 145,450,450

1175 FORMAT(S38H @es STREAMLINE | IMIT REACHED (X122F6,3,1H))

1440 FORMAT(73H #wes STATION TABLE STORAGF LIMYT DOES NOT ALLOW A NZIw o
sRTHOGONAL AT X133F7,3,1H,/6X61HGRID REFINEMENT BY INSERTING ORTHOG
#ONALS 1S BEING TERMINAT&D )

1700 FORMAT(531H ssa GR]D REFINEMENT OF ORTHOGONAL LINES NEAR Xlg¢=zF8§:3,
©52H WAS DELETED BEGAUSE OF LARGE VARIATION IN SPACING,/44H R
8EV]ISED SGR,SGZ INRUT IS DESIRED,)

1881 FORMAT(7{H vae KIELD POINT STORAGE LIMIT PREYENTS FURTHER GRID RE
aF INEMENT, (NM=]4,8H, MAXNMzI4,1H))

END
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#DECK REFBLK ‘
BLOCK DAYA REFBLK ‘ :

*REFBLK BLOCK DATA FOR REFIN ®REF BLK®
COMMON /CREFLE/ RLEL,RLE2,RLEI(HLE
DATA RLE1,RLE2:RLE3/,65¢1,3,1,37, HLE/2HLE/
END
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#»DECK SLcC
SUBRQUTINE S|.C
S| Cwes STREAMLLINE CURVATURE ETC oS Ce

CaaweCALCULATE ANGLE, CURVATURE AND ARC LENGTH ALONG STREAMLINES

B = SUBSONIC SUPERSONIC INDICATOR, NEGATIVE FOR SUPERSONIC VEL

Z,R = STREAMLINE CGORDINATES

BRANCH=z NOMINAL UPSTReAM STREAMLINE ANGLE FOR USE IN SeLecTING
PROPER QUADRANT, =999, FOR EVALUATION FROM BOUNDARY TA3LE

aacaoon

DUTPUT=

PHI1 = ANGLE IN RADIANS
CURV & CURVATURE

S = ARC LENGTH

agaaa

COMR4
STATAB, CADJWF, BDYTAB, WAKETB
BOUNDARY TABLE
INDEX= LB=LBDO,LBDE
LBNEXTa INCREMENT TQ NEXT BOUNDARY
LBZ1 = INCREMENT TO THE FIRST BOUNDARY POINY (=0 BEFORE COALLATIO
CHNAME=z CHANNEL WITH WHICH THE BOUNDARY DATA 1S ASSOCIATED
(1] g T OR F FOR UPPER oR L OWER BOUNDARY
LEDEX & RELATIVE INDEX OF L,E, POINT WHEN LOWER AND UPPER SURFACE
CONTQURS ARE CONNECTED
BDNAME,LBA,LBR=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
DATA WHEN BOUNDARI!ES ARE COALL.ATED
DIMENSION BUOT(1),LBNEXT(1),LBZ1(1),
. CHNAME(1),UP(1),LEDEX (1),
2 IBT(1),RBT(1),ANGBT(42)
LOGICAL : uP
INTEGER BDT,CHNAME ,BDNAME
DIMENSION BUNAME (1) ,LBA(1)s BB(1)
EQUIVALENCE {BDNAME»Z2BT), (L BA,RBT), (LRB,ANGBT)

FLOW ADJUSTMENT TABLE

INDEXe LFzLFO,LFE
NFcOLSz 8
X1F ORTHOGONAL COORDINATE
X2F STREAML INE 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 F|LOW ABOVE T,E,
S1F S1sCOORDINATE OF T,E, (UPPER SURFACE), THIS [TEM
IS USED WHEN INTERPOLATING FOR WAKE DELTASTAR,

LFB,LFASINDICES OF STATIONS BgLOW AND ABOVE T.E,
NCHB,NCHAZNUMRER OF CHANNELS BELOW AND ABOVE T,E.
LRF s WNDEX OF DUMMY OQRTCHN LISY FOR THE T,E.
LRXF = INDEX OF LAST CHANNEL BELOW THE TTE,
JORDER= 0 IF TYOTAL FLOW AT X1iF IS GIVEN

= 2 1F FLOW ABOVE T,E, IS GIVEN

sy IF FLOW BELOW T,E_ 1S GIVEN
JORDER= 1 IF FLOW AT XiF 1S cHOKED AND SINGLE CHANNEL
DIMENSION XLFE1)4X2F (1), X1BF (1), X1AF (L),

1 S1F (1) )NCHB(1)sNCHA{1),JORDEBR(1):YNR(12)
EQUIVALENCE (LFBIXABF ) o (LFASXLAF ), (LREJNCHB) ¢+ CLRXF 1NCHA)
DIMENSION LFBI1) 1 LFALL) ,LRF (L), LRXF LY

STATION TABLE

INDEXs LzLOiLESTA
SCHOKE= SYAT]ON CHOKE INDICATOR (ADJWF,BRHS,;KRIOUT)
MCL s SHARP CORNER INDICATOR (BLDTBS)
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C

c

= FIELD INDEX OF CONTROL STREAMLINE (PTYMOVE,FLOBAL)
COMMON /CHBATA/Z X3L(1),LNEXT(1)4MLB(1),MUB(LTPRIMEL),

TYPELB(1)/NAMELB(1)sILE(L)sFLB(1)21SLLB(1)
TYPEUB(1),NAMEUBE1)1UB(1),FURIL1) S1UB(L),
VHMB (1) BWDV (1) aX2CL €1, SLEWT (L) s MCL (1)
ANGYE(LY,PTTE(1),PSTECL),FGRTE(L) RGTE(1),
ANGEXP(1),BSAEXP(475)

CRVLE(L1),ANGLE(Y)

§ SCHOKE yDWDV), (CRVLE,ANGTE ), (ANGLE,PTTE)
PRIM,TYPELB,TYPEUS,SCHOKE¢1)

10N X2W§1) s LHNEXT(1),S4W(4),D§T(¢)

ALENCE (pST,Si¥)

ALENCE  (BDT X1F 4, X2WsX1) ¢ (LANEXT ,X2F ,LWNEXT ,LNEXT)
ALENCE (L BZ1,X1BF,S1W,MLB)

MCL
1
1
8
X
8
DIMENSION
EQUIVALENCE
INTEGER
WAKE TABLE
DIMENS
EQUIV
gQuLy
EQUV
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
COMMON /BENDIN/
COMMON /CB /
COMMON /CREAM /
COMMON /CBEAM2/
&
LOGICAL
COMMNN /CBEND /
COMMON /CRITS /
COMMON /CRDYPT/
CUMMON /CCURY /
CUMMDN /CFB /
COMMON /CFB2 /
LOGICAL
COMMON /CIDEX /
COMMON /CINNER/
COMMON /CM /
COMMON /cMAXITY
COMMON /CPHIL /
COMMON /CPI /
COMMON /CPRINT/
COMMON /CPTMOV/
COMMON /CQIREM/
COMMON /CR /
COMMON /£S% /
cOMMON /€S2 7
COMMON /CSLC /
COMMON /€SS /
&
INTEGER
LOGICAL
COMMON /CYABPR/
COMMON /C2 /
COMMON Z/ERASE2/
&
COMMON /IXORIG/
&
1
COMMON /SLTAg /
INTEGER
LOGICAL
INTEGER

(CHNAME s X1AF ,MUBY, (UPsSIFyPRIM)
(LEDEX NCHB,YYPELB), (ZBT,NCHA,NAMELB)
(RBT ,JORDER ILB), (ANGBY,VNR,FLB)

NHCIN(21,ACF Q)
B(300)
DBEAM(3), 10RDER

DR'DZ.YPA,YPB,F.G‘ DX.YQDX.ZH.RM.ANGH'CURVM,Si‘l.

RZONLYs ANGCHD,SINYVL., YPASQs»YPAB,YPBSO
RZONLY

NBCB(2)9FB(2)

BJTS,BLANK

ANGD, CURVD

CURV(300)

L,HA;“B'J2OIA318111LYSL

PASS1

PASSL |

MyJ,MU,MD, ISTAG

INRCTR

JMS (300

MAXREF ,NREF N

PHI1¢300)

Pl1,TWOP,P102,P104,TODEG, TORAD
RDUMX(6),PDy4(20)
VELPOT,1COB,NODENS,FRASTG
XTOL,Y0,)DYOX.CTRMAX

R(300)

§1(300)

$2¢(300)

BRANCH(4)

SSFML  SSEF,SSEANG,SSDF ,SSFEND, SSFNDY
1 SSOLEA4F ACT,BRLX, CURRLX,TSIC

SSFML

SSEF SSDF, SSDLE

11TAB

2¢300)

RB(128),78(128),ANG(128) ,cURVR(128),S1B¢128},
B1(128)yJ2UONEC128)sMSV(1281,CURSI(6)QV(8)
WHO,LHE, LBDO,L.BDE, LTOsLYE, LWO,UWE, LFO,LFE,
LO,LESTA,(LSO,LSE,LDUM(S),

MU,NM, NJ,NFCOLS, MAXNJ,MAXOL,MAXNM,MAXLE,
LEOs)LEEs LRD,LRESLRD

W(128),%2(128),SLCHN(128)

SLCHN

?LLJ2|ANYJ2. J2PREV¢PARSLA,UPPER
3
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oo

[}

C

ke }

100

101

115
120
121

124
126

128

130

DATA LE)YE/2HLE,2RTE/

BEYSO(P10S)=2, urGRXaPTUSauFgTX o §X
PM(5SQY=SQRT(GX)aATAN(SQRT(BSQ/GX)) = ATAN(SQRT(RSWU))

FIRST PASS ACROSS STREAMLINES, SK1? THOSE SL®S WHICH TERMINATE ALTH
IN THE FI1ELD IF J2PREVST, AT END OF PASS ALLJ2=T IF ALL STREAMLT
HAVE BEEN FITTED AND ANYJo=T [F ONE OR MORE SL®S HAVE BEEN FITTED.
J2PREVzF IF ON THE PREVIOUS PASS NO SLeS WERE FJTTED BECAUSE END
CONDITION INTERPOLATION REWUIREMENTS cOWLD NOT BE SATISFIED,
1GODMP= 5 A '

ANYJ2 = | TRUE,
1F(PDUM(1),6T,0,) WRITE(6,1159)
CALL SETM(1,0, J2UONE,NJ)
RZONLY=z ,FALSE,

BEGIN LOOP YHRNAUGM FIRST To LAST STREAMLINE, J2z1,NJ
CALL MBEGIN TO OBTAIN FI1ELD INDEX OF FIRST PT ON SL
J2PREV= ANYJ2
ANYJ2 3 ,FALSE,

ALLYZ = ,TRUE,

J2 s 1
1F(J2DONE(J2) ,EQ,1) GO TO 187
M 2 MBEGIN(J2)

1F (PDUM(1);GT,0,) WRITE (6,1160) J2

BUILD ZB,RB,ANG ARKRAYS FOR THE STREAMLINE SEGMENTY
1STAG=3 1S A ROUNDARY QF A PARYT1AL ORTHQGONAL, SUCH POINTS
ARE YO BE BYPASSED AND THEN FILLED IN BY INTERPOLATION
1 s 1
SiB(1)e 0,

LA = 1

MA a M

call GET1!x

IF(ISTAG, EQ,3) GO TO 128
REB(1) 2 R(M)

z8€1) = (M)

ANG(I)s PHI1(M)

BItl) s B(M)

MSV(1)= M

1F¢ISTAG EO,1 ,O0R, ISTAG,EQ,2) GO YO 130
1FEMD) 126,130,126

I 5 lel

18 s ]

M s MD

MY e M

GO T0 121

SET END CONDITIONS

NBCB(1)=0

NBCB(2)=0

FB(l) = O,

FB(2) = 0,

L s 0

MDSY s MD

]STAGB= ]STAG

PARSLAs PARTIAL STRRAMLINE AT END A, T OR F.
PARSLA=z ,FALSE,

LTSL = YRAILING STREAMLINE INDICATOR, SYATAB INDEX
LTSt = 0
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1END = %

MX = MA
1¥¢1a,EQ71) GO TO 1304
M = MA
CALL GETIX

tF(ISTAG,EQ,2) GO TO 1318
1302 JEND = 2
MX = MB
JF(MDSV,NE,0) GO YO 139
USE AVG CURVAYURt B,C, FOR PARITAL SLeS
1304 CALL STANO(MX,L, UPPER)
IF(MX,EQ,MLB(L) ,[OR, UPPER ,O0R, ‘
¢ L,EQeLO +OR, CL+LNEXT( )),GE,LESTAY @b TO 1346
M s MLBIL)
CALL GETIX
1F(MU,EQ,0 »0R,y MU,EGQG,0) GO Tp 1346
PARTIAL SL, SEARCH FOR NON«TERMINATING ADJACENT S|

SUM =0,
CURvVX = 0,
M = MX
HCHNG 2 el

1306 M 2 M+NCHNG
CALL GETIX

IF{(MUJEQ.0 yOR, MP,EQ.0) GO TO 1306
IFtJU2DONECJ} ,EQ,0 (AND, J2PREV) GO Yo 186
IFCINRCYR,NE,0) GO TO 1308
IFUJ2DONEC S} ,EQ,0) GO TO 1306
1308 IF(M, LT /MLBEL)Y ,OR, M,GT.MUB(L?Y) GO TO 1310
SUM = SUMs1,
CURVX =3 CURVXe+ ,5eCURVIM)
1310 IF(MCHNG,EQ,1) GO TO 1314
M 2 MX
MCHNG =
GO Y0 1306
1314 CURVX = CURVX/SUM
NBCBUIEND) =2
FB(IEND)=CURVX
IF(1END EQ,3) PARSLAz, TRUE;
GO Y0 1348
UPSTREAM ENp OF TRAILING St
1348 !F(NREFIN«INRCTR®2) 1302,1319,1319
1319 CALL STANO(M,L.UPPER)
IFCTYPELBI(L) NEYTE JANDs TYPEUB(L).NE.TE) Go TO 1302
CALL STAXLIX$(L),X2(J), x2<J).an LXA)
BSOEXP(L)=BITS
LW z LWO
1320 1F(LW,GE;LWE) GO TO 1328
TF(X2W{LW),EQ,X2¢J2)) GO TO 1324
GO TO 1320
DST(LSTRY=T,e, PLUS B,L, THJCKNESS
1324 | STR= W (LWNEXT( W)e2)/2
IF(DST(LSTR)) 1326,1328,132¢
1326 1F(UPPER} GO Y0 31332
GO To 13490
SRARP TVE,
1328 BSQEXP(L)Ewl,
PF(PYTECLXA)«PTTE(LXB)) 1332,1336,1340
1332 ANGEXP(L)2ANGTE({LXB) _
IF(LXB,NE,L) BSGEXP(L)sel,
LTSL = LxB
LSAV = { XA
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¢

c

e NeNel

o

1336

1340

1342
1344

1346
1348

135

1353
156

138

140

145

GO To 1342
ANGEXP(L Y=,58 (ANGTE(LXB)+ANGYELLXA))
GO To 1342

ANGEXP(L }sANGTE(LXA)
1FtL,NE{LXA) BSQEXP(L)Eoy,
LTS, = XA
LSAV = LXB

IF(PDUM(4)a2,) 1348,1344,1344
NBCB(1)51
FBe1) = ANGEXP (L)
GO To 1348

F1ELD BOUNDARIES
NBCH(IEND)=NBCINEIEND)
FU(IEND) =ACF C 1END)
I{F(IEND,EQ,1}) GO TO 1362

DEFINE ANG(1) TO OBTAIN CORRECT ANGLE BRANCH

1F¢JANE,1) GO 7O 136
ANG(1)=2 BRANCH(1)
IF (BRANCH(4),NE,999,) GO TO 136
L s 0
M s MSV(1)
CALL STANO(M,( ,UPPER)
IF¢M NEyMLB(LY) GU TO 1352
FIRST SYREAML INE
Lo = LBF(NAMELB(L))
LB = LBeLBZ1CLB)
ANG(1)= ANGBY (B}
GD Yo 136
NOT FIRST STREAMLINE
M | Msl
1F (M LY MLBEL)) CALL ERROR1
CALL GETIX
1F (J200NE(J) ,EQ.0) GO 10 1352
ANG(1)e PHI1 (M)
1F(PDUM(19),E0,1,) WRITE (6,1353)),M,ANG(1)
FORMAT (8H J,M,ANG,216,F10,6)
1F(ISTAGR,NE,1) GO TO 155

THE STYREAMLINE IS TERMINATED BY A STAGNATION POINT,

PROCEED T0O EXTRAPOLATE FOR 1TS POSITION 1F STAGel
AND BOUNDARY TYPE=LE,

FIND THE STAGNATION ROINT STATION

L = 0
CALL STANO(MB,L,UPPER)

CHECK FOKR _EADING EDGE POINT

CURVD = .0, »
IF(UPPERY GO TO 138
1FCTYPELBLL )  NELE) GO 10 155
GO T0 140

IF{TYPEUR(L) ,NE,LE) GO T0 155
BEGIN ITERATION FQR STAGMATIQN POSITION
av¢l) = 0.

SMOVE = 0,

M = MB

1F¢ABS(PDUM(S)),LT,5,) FB(2)=21,
1F(UPPERY GO TO 3147

NAMES = NAMELB((]
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18S s 1L8({)
FS s FLB(L)
S1sS e S1LB¢L)
GO TO 48
147 NAMES = NAMEUB(L)
18S z TUB(L)
FS s FUBIL)
Sis ® S1UB¢(L)
148 CALL BDYPTM(NAMES,IBS,ZB(]),R8(1),FS,S1S,SMOVE,GETASK)
IF(GETASK,EQ,0,) GO TO 1482
WRITE (6,1148) J2,2B(1),RB(1I)
CALL, ERROR3
1482 Z(M) = 28(1)
R(M) 8 RB(I])
IRET =3 0
GO T0 1551
c (LOGIC FOR LEADING STAGNAT]ON POINT ONLY)
149 ERRANGz ANG(I)=(ANGDP[Q2)

1F(PDUM(1) LE,0,) GO TQ 3150
WRITE (6,1449) QV(1),SMOVE,ERRANG,23(1),RB(1),ANGD,CURVD
1149 FORMATI14H STAG RPT « QVEF5,0,2X,6HSMOVE=F10,5,2X,7HERRANG=F40,6,2X
£y SHZD=F10,5:2X s 3MRDZF10,5,2X)5HANGDF16.3+2X+6HCURYDZF10,6)
GO TO 150t
150 IF(CURVD,GE,0,) GO 7O 1501
WRITE (6,1150) ZB(1),REB(I)sANGD,CJURVD

1501 1F(PASS1) GO TO %64
, 1F(OVty) /NE,0,) GO TO 151
Yo 2 0,
YTOL = 1,E=5
DYDX & ABS(CURVD) ¢ 1,/(S1B(])eS1B(]e1))
XJP 2 wABS(ERRANG)/DYDX
pYDX = (.,

151 CALL OIREM(SMOVE,ERRANGy XJP,QV)
1F(QV(L) NE,0,) GO TQ 145
1F(UPPERY} GO TO 152
ILB(L)z 18S
FLR(L)s FS
S1LB(L)=S1S
GO TO 156

152 1UBR(L)= 18BS
FUB(L)s FS
S1UB(L =815
GO YO 156

c USE (SUBSONIC) BEAM FORMULA TO CALC ANG,CURVATURE,S1
c SET IORDERs1 TO CHEGCK FOR PQINT ORDERING
155 IRET s
. 1551 NORDER= 1
1552 10RDERs 1
CALL BFACS(ZB,RB,ANG,CURVB,S1g, 1a,IB)
1F (IORDER;EG,0) 6O TO 1555
! z |ORDERe! ,
WRITE (6,1455) ZB(1),RB(])1ZB(1+1),RB(1¢1),J2,1,10RDER
IF (NORDER,GE,/5) CALL ERROR1
SAYy = 7B(I)
z8(1) s z8tle1)
ZB(1+1y=SAY
Sav = RB{I)
RB(I) ® RB(I+1)
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RB(le1)3SAV
NORDERz NORDERs}
GO T0 1552
1555 IF(IREY) 1356,149,1556 _
1556 1F(SSFML,EQ,({~1)) CALL BF3(ZB,RB,ANG,CURVY, 1a,1B)
156 1F(SSEF AND, ,NOT,PARSLA) ANG(1)=zSSFANG#TQRAD

c RELOCATE ANSWERS INTO FIELD STORAGE

160 M z MA
! z TA=1
L e 0

161 CALL GETIX
IFCISTAG,EQ,3) GO TO 166
1 z 1+1
c SUPERSONIC POINT CURVATURE
[1SS = lsy=1ABS(SSFML)
NBCB(1)=0
NBCB(2)=0
FB(L) = SSFNDL
FR(2) = SSFEND
IF(11S8S,GY, 1) GO TO 1622
14SS = 1
NBCB(1)%2
FB(1) = 0,
c LOGIC FOR FIRST PT DOWNSTRM OF TY,.E,
1622 IF((le1A) NE,L ,0R, LTSL,EQ,0) GO TO 1§29
FGRX = FGRTE(LTSL)
FGTX = 1,/(FGRXe1,)
GX $ FGRX+FGRX+1,
BETSTEa BETSQ(PTTE(LTSL) /PSTE(_TSL)Y)
|F(BETSTE,LE,0,) GO TO 1629
PMTE & PM(BETSTE)
PEXP = PYTE(|SAV)
c CHECK FOR T/E, BLUNTNESS
IF(LW,GE,LWE) GO TO 1624
IF(DSTILSTR),GT,0,) PEXP=PSTE(_SAV)
1624 BSQEXP (L TSL)=BETSQ(PTTE(LTSL)/PEXP)
{F(BSQEXPI|TSL),LE,0,) GO TO 1629
DELPM = PM(BSQEXP(LTSL)) = PMTE
ANGEXP(LTSL) 3 ANGTE(LTSL)+DELPM
IFCLTSL,EQ,LXA) ANGEXP(LTSL)cANGTE(LTSL)-DELPM
IF(PDUM(4)=1,) 1629,1626,1626
1626 FB(1) = ANGEXR(LTSL)
NBCB(1)=1
11SS = lei
1629 NISS =z [411SS+1
CALL BFAC(ZB(11SS),RB(I1SS),ANG(I1SS),CURSS,NISS)
PHIL(M)SANG(])
CURV(M)=2CURSSIN]SS)
GO YO 164
163 PHIL(M)I=ANG(])
CURV(MIZCURVB(])
Z(M) = 2BtI)
R(M) = RBLI)
1F(I,NE,IA ,OR, I,EQ,1) GO YO 164
PHI1(M)= 58 (ANG(1)+ANGSAV) ,
CALL BF3ZB(J=1)sRB(I*1)sANG(I=1),CURV(M=1)/1,3)
1F(ISTAG,NE,1) GO TO 164
CALL STANO(M,L,URPER) ,
1F(TYPELB (L) ,NE,LE ,AND, TYPEUB(L),NE,LE) GO TO 164
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164

166

C 168

' C

c

168

1680
1159
1160

ANGLE (L )=ANGD=P 102
CRVLE (L)=CURYD
Si1(M) = S1B(1)

GO TO 168

INTERPOLATE CURVATURE -AND LOCATION FOR 1STAG=3 POINTS

DR 2 RB(I+1)}=RB(])

DZ z IB(I+1)=28(])
CHD s SQRT(DR&DR+pZapd)
€S g DZ/CHD

SN z DR/CHD

ACHD 8 ATANJ(DR,DZ,ANGC]))
F 3

(CSa¢Z(M)=2B(1}) + SNetR(4)*RB(1)))/CHD

[F(F,GT44, JOR, F£,LT7,0,) CALL ERRORI!

G s 1,sF

YPA 2 ANG(1l)mACHD

YPB = ANG(le1)eACHD

CALL BFI

R(M) = RB(])*RM

2(M) = 2B(I)eZM
PHI1(M)SACHDvANGHM
CURV(M)=CURVM

S1(M) = S1B(1)eS3iM
1F¢!,GE,18) GO TQ 170
IF¢PDUM(Ly,LE,0,) GO TO 1690
IF(PDUM(1),EQ,1,) GO TO 1689

1F(PDUMC1YEQ.2y3sAND, BI(¢I),LT04) GO TO 1680

IF(PDUM(1Y,EQ,4, AND, ISTAG,NE,0)

XJ2 3 J2

1F¢PDUM(1y,GE 5, ,AND, XJ2,GE PDUM(8) ,aNB, PNDUM(1),GE XJ2)

+ GO TO 1680
GO Tn 1699

GO Y0 1680

WRITE(641161) 1,M,1STAGZ(M),RtM),PHIL1(M), CURV(M),CURVB(]),B(M)

FORMAT(1W1)

FORMAT (12W I M [STAGeSXaiHZ 19X, 4 HR, 4X,4HPHI1)4X ) 4HCURY 43X,

¢ S5HCURVB,9X,1HB,5H Jz13)

1161 FORMAY (1x,13,14,12,;2F10,5,F8,4,2F8,5,F10,3)

1690

170
172

1IF¢1,GE,18) GO YO 170
M 3 MD
GO TO 163

INDEX YO NEXT STREAMLINE SEGMENT

1F(MD) 172,180,172
1A = I8
MA s M

ANGSAVE ANG(])
CURSAva CyRrvB(!)

(TRANSFER TO 126 RATHER THAN 120 S!NCE 1ST POINT, [3lA3]8,

GO To 126

STREAMLINE J2 HAS BEEN CURVE-F]TTED, [INBEX J2 TO NEXT Si,

J2DONE(J2)=1
ANYJ2 3 TRUE,
GO To 187

END CONDITION INYERPOLATION NOT 20SSiBLEy BYPASS THIS SL

ALLJ2 ® +FALSE:
J2 s J2+}
IF(J2,LE,NJ) GO TO 301

IS SAVE

GO _BACK FOR 2ND, JRD PASS TO INTERPQLATE FOR CURVATURE AT PARTIAL S

IF¢«NOTALLJY2) GO TO 100
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c S1=COORDINAYE ON TOP OF T,E, IN /ADJWF/ FOR WAKE THIBKNESS (TTPTY

LF s LFO

301 1F¢LF,GE,LFE) GO YO 402
1F (JORDERCLF),LT;0) GO TO 320
CALL STAXLUIXLF(LK) yw14aX2FCLF)2DUM,LXA)Y
M s MLB(LXA)
SlF!LF) SiGN}

320 LF z LFaNFCOLS
GO To 304

c MODIFY WAKE TABLE FOR PROPER LENGTH

402 |F(NREFINeINRCTR) 404,900,404

404 | F s LFO

406 [F(LF,GE,LFE) GO TO 900
LW s LWO

410 JF(LW,GE;LWE) GO TO 430
IFCX2W(LWY L EQ, X2F(LF)) GO To 420
LW o LWeLWNEXT(LW)
GO TO 410

420 1F(LWNEXY(LW),NE, 8) GO 10 430
CALL STAx1lx1F(LF>.x2F(LF).xzrcLF>;an;LxA)
IF(NREFIN+INRCTR®2) 422,424,424

422 BOT 3 ANGTE(LXB)=ANGTB(LXA)
F 31,
GO TO 426

424 1F(PDUM(3)) 425,422,425

- 425 BOY = ANGEXP(LXB)eANGEXP(LXA)

F z PDUM(3) :

426 WLEN =2 2,0(DST(LW+3)=DIT(LWe5))/AMAXL1(BOT, 1)
SIW(LWe2)aPoyLEN ¢ (1, wF)aSgW(LWe2)
SIW( Welfs 54SIWELN2)

430 LF = LFeNFCOLS
GO Yo 406

900 RZONLY® ,TRUE,
RETURN

1148 FORMAT(®Qewe [TERATION FOR STAG PT LOCATION (J=013,@8)= ORTNOGINAL
#1TY COND REQUIRES PT TO MOVE OFF THE BOUNBARY,#/
¢® aos PRESENT LOCATION |S Z=zefFi0,5,0 RzeF10,5,¢ (SLCre)

1150 FORMAT(35H ewso NEGATIVE | E, CURVATUREe 22F10,5)3X,2HRxF10,5,3
X, 4HANG=F10,3,3X,;5HEURVEF12,6)

1155 FORMAT(29H eaa SLC IS INTERCHANGING PTS,Fe1,5,1H,P10,%96H  AND,F{¢
01&5l1H0F10;504H Jal3§5H, 1=213)
END

288



#DECK SP¢ '
SURROUTINE SPC
4SPCewm SONIC POINY CURVATURE o5pPCo

c STAT]ON TABLE
c INDEX= L2LO,LESTA _

¢ SCHOKE= SYAT]ON CHOKE [NDJCATOR (ADJWF,BRUS,WRIOUT)

c MCL s SHARP CORNER INDJCATOR (B.DT8S)

¢ ML = FIELD INDEX OF CONTROL STIEAMLINZ (PTHMOVE,FLOBAL)

COMMON /CHDAYA/ X2(1) LNEXT(1),MLB(1) ,MUBLLY ,PRIMEL),
rvPELB(1),NAwELat1).1L8(1).PL8(1).81L8(1).
TYPEUB(1),NAMEUB(1)Y, 1UB(1},FUB(1),S1UB(1},
VMB(1),QWDV(1),X2CL¢1),SLESWII1),MCL(L),
ANGTE(1) ,PTTE(1),?STE(1),FGRYE(Y),RGTE(Y),

, ANGEXP(1),8S0EXP(475)
DIMENSTON CRYLE(LY,ANGLEL L)
EQUIVALENCE (SCHOKE 4 DWDY) , tCRVLE,ANGTE) , (ANGLE,PTTE)
INYEGER RRIM, TYPELB,TYPEU3,SCHOKE]1Y

0o G0 Do +*

COMMON /CB / 8(3Q0)

COMMON /CCURY / CURVY(300)

COMMON sCIREX / M, J;MU, M0 57,6

COMMON /CMAXIT/ MAXIT,MAJCTR,GREFIN,TL

COMMON /CR / R{300)

COMMON /CS2 / 8$2(300} ' :

COMMON /CSS / SSFML SSEF1SSEANG,SSDF ,SSFEND,SSFNUY,
8 DSS(4),TSIC,RHOC, IHOCSS

INTEGER $SFML

LOGICAL SSEF SSDF

COMMON /CVM /7 VM(300)

COMMON /CZ / 1(300)

COMMON /IXORIG/ LHO,LHE, [ BDD,LBDE, LTOSLTE, LWO,LWE, LFO,LFE,

“ LO,LESTA,LSO,LSE,LDUMLG),
o : MO,NM, NJ,NFCOLS, MAXNJ.MAXOL ,MAXNM, MAXLE,
L LEO,LEEy LRD,LRE, RD
COMMON /SLTAB , W(12B8)1X2(128)sSLCHN(128)
INTEGER SLCHN

DATA BELOW/SHBELOW/, ABOVE/SHABOVE/

C BEGIN LOOP YHROUGH STAT]QNS

L z 0
c CONVERT SYAG PT FROM SOFT 1O HARD (1,E, SET ADJACENT [STAG Tp 3)
c © WHEN STAG VELOCITY IS LESS THAN HALF ADJACENT VELOGITY,
20 M s MLB(L)
MINC = 1

SIDE = ABGVE
22 CALL GETIX -
1F(ISTAGey) 36124136
24 JF(MAJCTRY 26,36,26
26 MSY 8 M
M e MeMINC
CALlL GETIX
1F{]STAGe3) 28,3628
28 JF(VMIMSY)m,5ayMiM)) 30435+35
30 VMMSV)Y= g,
1SYAG = 3
CALL SAVIYX
WRITE (643034) SFUEZZ(MIV)IR(MSY)
GO YO 36
35 M s MSV
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IF(MINC) 38,337,317
MA 2 M

[Z17]
~NO

M s MUB(L)
MING & wt
SIBE & BELOW
GO To 22

38 NMB 3z M

c RECOMPUYE NEAR SONIC PT CURVATURES BY LINMEAR INTERROLATION
c LOCATE SONIC ROINT _
50 1F(TSIC1EQ.0, +ORs SLSWICL),EQi0+) GO TO g4g
M e MAel
60 IF((B(M)#B{Mal))7GE,0,) GO YO 65
CALL GETIX
IF¢W(J) NELD,) GP TO 70
65 M s Meg
1F(M,GT,MB) GO TO 140
GO YO 60
c F s FRACTIONAL DISTANCE TO SONIC L INE ABOVE PY (Mal)
70 F ® BtMel)/(B(Mal)duB(M))

C CALCULATION = INTERPOLATION JUNCYURE POINTS

DFY & AMINL(TSIC,AMINL(FLOAT(M=1sMA)eR ,FLOAT(MBaMel)eF))
FXy z FeDFYX
FX2 s FeDFYX
MXY = M
MX2 s M :

80 {F(FX1,GE,0, ,0Ry (MX1e1),LE,MA) GO YO 90
MXY B MXgwy
FX4 s FXtey,
GO Yo 80

90 1F(Fx2,LEL L+ JORT MX2,6E,M8) GO YO 100
MX2 = MXReyg
FX2 & FXB={f,
GO Y0 90

100 SX1 #= S2(MX1=1}+#FX18(52(MXx1)wS2(MX1a1))
SX2 3 G2(MX2wi)¢Fx2#(S2(MY2)e52(MX251))

c CALCULATE LINEAR VARIATION OF CURVATURE BEY JUNCTURE PTS
cXg e CURV(MXLel)«FXL#(CURV(MXL1)eCURV{MNLw1))
X2 s CURVEMX2ay) ¢F X280 (CURV (MX2)oCURV(MK2:1))
MX a MXg

120 JF(MX,GE;MX2) GO TO 65 )

CURVIMX)2iCXL0(SX2eS2{ME))I*CX28(S2(MX)w8X1) 1/ (SX2eS%L)
MX 2 MXel .
6o To 120

c INDEX TO YH@ NEXT STATIQN
140 g LoLNEXT(L)
IF(L,LY,LESTA) GO TR 20
| REYURN ‘
1034 FORMAT(26X;24H]ISTAGE3 ROINT INSERTED ,A8,18KH L,Ey OR CORNER AT}

s 2F11.,5)
END
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() -

_eDECK _STTOFL

"SUBRQUTINE STTOFL{LZ,HDL) e
#STTOF 1 ADJUST THE STATIONZTABLE POINTRRE eSTTOFT®

aonoa o

TO THE RIEUDSTABLE UPWARD BY MDY

INPYT-

~MD1 = INCREMENT Tn BE ADDED To Mleg%) ABD MuB(LY,
MUBAL) S MLB(L) pUlNT TO THE FIFLN-TABLE

L1 = FIRSY STATION FOR WWICH POTNTERS MUR(L).MLB(L) MUST 3E A

STATINN TARLE

INDEX- L3LO+LESTA
SCHOKE= STATION.CHOKE IRDICATOR (AnJur.Bhns WRIOUY)

aqaana

MCL. = SHARP CORNER INDICATOR (BLPTRS)
MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE;FLOBAL)

COMMON /CHBATA/ X1(3),LNEXT(1),MLA(L)TMURZLY,PRIMELT,
TYPELB(l).NAWELB(I)oILnttw.PLB(i).SiLB(li.

TYPEUB(1), NAMEUB¢1>.lun<1;.Pua(1) 'S1UB(1),

VMB(l);DNDV(i) X26L (1), 51§u1<1) ‘MCL (1),

ANhTE(i)aPTTE(i).PsTF(1) Esnrsti).RGTstii.
ANGEXP(1).BgQEXp(475})

@0 Go 0o pajes.

~ _EQUIVALENCE  £SCHOKE DHDV) , (ERVI'E] aqut».«ANGLE PTTE)
e INTFGER"——____FRTWTTYgELB"TVP§U§WSEHWKE?I7——_

DIMENSION ERVLE (1), ANGLE ()

~__COMMNW /1XOR1G/ LHOYLHEs LBNO, LBDE; |Tn |TE pNO[LNE. gso:Lfe;
& LO,LESTA, LSO,LSE, LDO, Ln:. LDUN(4) ]

& MO, NM, Ng,NFc0|S, MAXNUTMAXOL, MAXNMIMAXLE,

I LEo 'LEEy LRO, LRE.LRD
___COMMNnM /cBl1TS / BITS.BLANK

L. =11

MD = MDI
“MUp(l)= MUB(L)+MB

IFCOMUB(L) wMLBILYY LT, MAXOL) GO TO 60
CALL ERRﬁﬂl

TBOTL = LFLNEXTL) ~
_ _ _1F(L.GE,LESTA) GO To 900

MLR(L)T MLB(L)*MD
MUB(L)= MUB(L)+MD

T 7300 RETURN ~
. _.__END

GO YO 60
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#DECK STCM :
OVERLAY(STC,4,0)
PROGRAM STCM :
COMMON /CPRINT/ PPDUM(6),PpUM(20)
CALL MCOEF
CALL 1AD
REYURN

END
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#DECK USECDM
BLOCK DATA USECDM
#USECOM RGPLACE STEM USE CARDS

COMMON /CA2 7/ A2(768)
COMMON /CAS /7 A3(768)
COMMON /CA9 /7 A4(768)
COMMON /CA% / A5(768)
COMMON /CAS / A6(268)
COMMON /CA? /7 A7(268)
. COMMON /CA8 / AB(268)

END
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«DECK ERRORM
SUBROUTINE ERRORY
CEDUMPM EDUMP FOR STCM LNK

STATion TaBLE
INDEX~ L2LO;LESTA

SCHOKE= SYATION
MCL-
MCL
COMMON /CHDATA/

anaoaon

0o Co Bo $o

CHOKE INDICATOR (ADJWF ,BRHS,WRIOUT)

s SHARP CORNER [NDICATOR ¢9Lnras>
e FIBLD INDEX OF CONTROL STREAMLINE (PTMOVE FLOBAL)

X1(1),LNEXT (1) 4MLB(Y), Muac11.PR1Mei).
IYPELB!ll.NANELe(1>.lLB(i:.FLB(l).SlLacia.
TYPEUB(1},NAMEUB(1),1UB(1),FUB(1),S1UB(1),
VMB (1), DWDV(1),X2CL(1),SLEWI(L),MCL(1),
ANGTE(l) PTTE(i)o’STE(ii fGRYE(l);RGYE(l).
ANGEXP(l! BSREXP(475)

DIMENS10ON CRVLE(1), ANGLE(1)
EQUIVALENCE ‘SCHOKEvDHDVJ,(cRVLE,ANGTE};(ANGLE.PTTE)
INTEGER

€, TABLE OF INDEX LIMITS

COMMON /1XORIG/
»

RRIM,TYPELB,TYPEU3,SCHOKELL)

LHO;LHE, LBpO,LBDE, LYOLLYE,; LWO,LWE, LFO,LFE,
LWO)LESTA, L SO+LSE».DO,LDE.LDUM(4),

# MO,NM, NJ,NFCOLS, MAXNJSMAXOL,MAXNM,MAXLE,
@ VEO,LEEy LRO,LRE,_RD

DIMENSION LIMITS(24)

EQUIVALENCE SLIMITS, LKD)

c STREAMLINE YABLE
COMMON /SLYAB /
INTEGER SLCHN

COMMON /CA2 7/ AZ(BOD)

COMMON /CA3 7/ A3(300)

COMMON /€A% / A4(300)

COMMON /CA% 7/ AS(300)

COMMON /CA6 / A6(300)

COMMON /CA7 / A7(300)

COMMON /CAB  , AB(300)

cOMMON /cB / Bt300)

COMMON /CCURYV / CURV(306)

COMMON /cDS2 /7 DS2(300)

COMMON /CDDS2 ¢ DDS2 :
COMMON /CFB 7/ L)MA,MB4PLB, Pua Wr,CHOKE,SURSON, NK,PLBC,PUBC,
1 XCHOKE . TAREA vnac. WROSTLWCALC, QV(a)oovpte).
» JSUM, VML BSO

LOGICAL : CHOKB s SURSON

COMMON /CIDEX / MyJyMUMD,ISTAG

COMMON /CIDEXR/ C2(25)

COMMON /CPMWIL ¢/ PHI1(¢300)

COMMON /CR / R(300)

COMMON /CRMS / RHS{300)

COMMON /CS% / $31(300)

COMMON /€S2 7/ $2(300)

COMMON /CTABPR/ 11TaAB

COMMON /CTOGLRL/ €3(12)

COMMON /CVM 7 YM(300)

COMMON /€2 /7 L(300)

COMMON / CLINES ¢/ LINESy OMITFK, PTITLE(H)

LOGICAL OM]ITFK

COMMON /BLBDY / 1BLB(60)

W(125)|X2(123)lSLCHN(i?a)

CALL TABPRY(3IHCFB,L,33,4)
CALL TABPRY(SHCIDEX,M;5¢5)
CALL TABPRY (6HCIDEXR,C2,25,5)
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CALL TABPRY onCTOLaL £3,6:6)
117TAB = |0

CALL TABPRY (AHSTATAB,X$,LESTA:S)
OMITFK = ,YRUE,

LINES s 84

CALL FHEADENM)

WRITE ¢ 6,%200 )

DO 50 M=y ,NM

CALL GETIX

WRITE { gag201 ) Yo Mi MU, MD, ISTAG, Sg&M) S2(Mye Z(M)y R(M),
1 PHIL(M), GURVIMI, VMIM)

50 CONTINUE

WRITE {6.1000)
DO 4100 ]wy,
WRITE ¢ ‘01) JaB(1)aA2¢1) A3, A‘(l}aAS(!)rA6(}) A7(1):A8(1),
1 P§2(1)3RHS (1)
100 CONTINUE
WRITE (6,1802) DBS2 , o
1000 FORMAT (4HSY M,13X,1HB,10Xs2HA2,10X,2HAS, £0X%,2HA4,10X,2HA5,40X,
L 2HAG6,10X s 2HA7310X,2HAB 19X, 3HDS229X s IHRHS)
1001 FORMAY (4H ,13,8F12,3)2F12,6)
1002 FORMAT(///8H DS2MX5,F13,6)
1200 FORMAT (857X,36HFJELD TABLE DUMP/9BH U M MU MD I 81
1 S2 Z R RHT1 CURV
2M)
1201 FORMAT ({Xe13,315012,2F21,6,2F12,6,F11,8,F12,7,F11,3)
1F( 1BLBEL);NE,O ) CALL YABPRT(BHBLBDY.iBLB’60.3)
C1F( LDEBQ;0 ) GO TO 1334
I41TAB s (DO
CALL TABRRY(SHBLTAB,CHNAM,LDE,3)
1321 CONTINUE
LSTOP 8 5
GO TO (¢(999;999) » LSTOP
999 RETURN
END
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«DECK MCOEF
SUBROUYINE MCOEF

aaaaQaooa

*MCQEF = MATRIX COEFFICIENT : @MCOEFe
INPUT
W(J) & SL FLOW
S1(M) = DISTANCE ALONG JTREAMLINES
B(M) = COEFFICIENT OF THE. CURVATURE TERM
STATION TABLE
C LUTPUT,. _
c Ai(H).AdtM$|..ASGH) = MATRIX COEFICIENT ARRAYS ME1, NM
c STAR ARRANGEMENT S «
c : : A8
c Ayl A2 A3 Y AS A6
c ¥ ¥
c NOYE ~ A4 IS ALWAYS NEGATIVE EXCEPT FOR THE rtnsr ofF UOUBLE PIINT
c THEN a4(M)zy,; AB(M)=ei’
COMMON ZALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXTA,RGA,GAMA,
8 MACHC,PSC,TSC,PTC,TTC, AXTC,RGC,GAMC,
8 DAXIT)SCALEATTESCHOTSTY -
REAL MACHA(L1) , MACHC
LOGICAL AXTA,AXIC
gOG!CAL CHOTST -
COMMON /BENDIN/ NBCIN(Z!,ACF(2)
COMMON 7CAZ2 / A2(300)
COMMON /CA3 7 A3(300)
COMMON /CAA4 / A4(300)
COMMON 7CAS /7 A5(300)
COMMON /CA6 /7 A6(300)
COMMON /eA7 7/ A7(300)
COMMON /CA8 /7 A8(300)
DIMENSION AD{300)sA2(300)
EQUIVALENCE (AO;A6) ) (AL, AS)
COMMON /CATM /7 NX,XDIMyG(25)
COMMON /CB / B(300)
COMMON /£B17S / BlTS,BLANK
COMMON /CCUBE / NBCL2),Q4(2),C2(2),FEND(2)
COMMON /CCURY / CURY(300)
COMMON /CFB  / L,MA,MByDFB(30)

COMMON /CFFINC/ GFF(6)

COMMON /CFRF N/ ATINF

COMMON /CIDEX / ‘MU, MD, ISTAG

cOMMON /CMAXTT/ naxéer NREF IN

COMMON /€P1 /7 P}, TNOPloPIQE P104, TODEG, 1oaan
cOMMON /CPRINT/ Puo(o) PDUM(tO)

COMMON /cerOV/'DPrnovczt,NonENs

COMMON /CR / R(300)

COMMON /CRMS / RHS(300)

COMMON 7CSg /7 S3(300)

COMMON /€S8 / SSFHL;SSEF;SSEANG.SSDF 'SSFEND,SSFNUL,
P 05S(2) RHOW RHONSS, TS1¢RHOC,RAOCSS

INTEGER $SFML

LOGICAL SSEF SSDF

COMMON /CTHICK/ NYHKX,DUMTH(301)

COMMON 7CVM /7 YM(300)

COMMON /CXG /7 X(6)

cOMMON /€2 /7 14300)

COMMON /ERASE2/ LADUSE(768),LAM(96)
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REAL LAM

COMMON /1XO0R1G/ LHO,LHE, LBDO,LBDE, LTOLLYE, LWO,LWE, LFO,LFE,
s LOYLESTA L SOsLSEsLDUM(G)
& MO,NM; NJ,NFCOLS, MAXNJ MaXOL ,MAXNM MAXLE,
& LEOiLEEY LROWLRENLRD

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

INTEGER SLCRN

STAT|ON TABLE

INDEX~ L=LO,LESTA

SCHOKEs STATJON CHOKE INDICATOR (ADJWF,BRHS,/WRIOUT)

MCL s SHARP CORNER INBICATOR (BLDTRS)

MCL s FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ XL{1) LNEXT(L)sML3(1) s MUB(LYPRIMEL),

oo 0

1 TYPELB(1) ,NAMELBCL) ) ILBC1),FLB(1)aS1LB(L),
{ TYPEUB(1),NAMEUB(1),1UB¢1§,FUB(1),S1UB(1),
& VMB(1),DWDV(1),X2CLC1),SLENTCL) ,MCL(L)
& ANGTE(1),PTTE(L1),PSTE(1),EGRTE(1),4RGTE(L),
& ANGEXP (1) ,BSOEXP(475)
DIMENSTON CRVLE(1),ANGLE(Y)
EQUIVALENCE  ¢SCHOKEsDWDY)Y, tCRVLE, ANGTE), L ANGLE,PTTE)
INTEGER PRIM,TYPELB,TYPEUS,SCHOKE(1)
INTEGER FIELD,FREE'FARFD,PRES,QLBC
LOGICAL $L.BDY,SUBDY

DAYA FIELD/5HFIELD/
DAYA FREE/4HFREE/, FARFLD/OHFARFLD/, PRBS/4HPRES/; 0LBC/4HOLBC/

c BEGIN LOOP YHROUGM THE STATIONS
L L0

c BEGIN LOOP ACROSS THE STREAMINES
800 MaA ® MLBL)
M8 e MUB(L)
NK t MBuMA«l
CALL SETMI4,1,:LAMINK)
TF(NTHKX,GY,1) CALL LFIT2D{Z(MAY ,R(MA) ,LAM,NK)
MAML = MAel

M t MA
840 A2(M) = 0,
AS(My = 0,
Ad(MyY & O,
A5(M) = 0,
A6(M) = 0,
A7{M)Y = 0,
AB(M) = 0,
MCENTR= M
o INITIALIZE /CCUBE/ FQOR CUFITR
Ci1(1) = 0,
C1(2) = 0,
C2(1) = 0,
€C2¢2) = 0,

c CHECK FOR SPECIAL (FREERPRES, OR FARFLD) BOUNDARY
SLBDY = ,FALSE,
supdDy = ,FALSE,
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acoaaa

1F¢(M,NE,MA) GO YO 820
1F¢NoDENs Gt ,NREFIN) GQ To0 818
1FCTYPELB L ,EQ,KRERF ,0R,
R TYPELBIL), EQ FARFLU .oa.
& TYPELB(L) ,EQ,FIELD ,OR,
& TYPELB(L) EQ,DLBC .OR
& TyPELB{L) EQ.RRES) sLéDv= TRUE,
818 lF(.NOT.SLBUY) GO TQ 829
820 [F(M.NEMB) GO TQ 826
1¥ (NODENS ,GE NREFIN) GO 10 822
IF(TYPEUBLL) ,EQ,FREE ,OR,
& TYPEUB(L),FQ, FARFLD oOR:
& TYPEUB(L) ,EQ,FIELD ,0R,
3 TYPEUBUL) ,EQ,QLBE ,QR,
8 TYPEURLL) JEQ, RRES) SUBDYs TRUE,
822 1F(SUBDY) GO TO 826

soL1D NALL BOUNDARY
B25 A4(M) = =%,
‘ GO Y0 989

INTERIOR POINT
BUILD XaTagLE OF DISTANCES TO NEIGABORING POINTS ALONG THE STReaML!
POINTS WITH [STAGs3 ARE TO B OMITTED,
SPECIAL END CONDITIONS ARE TQ BE UTILIZER [F THE XeTABLE IS TZRMI
By A STAGNATION POINT
826 CALL GETIX
JCENYR=®
ISTAGC: ISTAG
X(4) s S1(M)
ICa 2 4
1C2 s 4
NBC(1)® 2
NBC(2)= 2
C2¢1) = 0,
C2¢t2) = &,
MDOWN = MD

831 M MU -
[F(M, EQ 0) GO TO 850
CALL GET!x
1F¢ISTAG,EQ,3) GO Ta 831
X(3) [ 31(M)

1C4y . s ¥ _
1FCISTAG,NE,0) GO To 850
1F¢ SSFML Lt 0 AND, B(MCENTR),GE,0, ,AND” PDUM(12) (EQ,(=g.) )
& Go To 850 ‘ ’ :
841 M s MU
1F(M,EQ,0) GO TO 85¢
eALL ' GETIX

IF(ISTAG,EGy3) GO TO 844
X(2) =& gq(M) :
1Cy 8 2

846 JF( B(MCENTR),GT,0, ) GO TO 850
1F (1ABS{SSFML)¢EQ,1 ) GO TO 850
M s MU
1F(M EQ,py GO YO aso

CAL* GEY{
1IF¢(ISTAG,EQ,3) GO TO 846
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c

X(1) = S1(M)
1C4 s 1

UPSTREAM STREAMLINE END GCONDJTION
B50 1F(My) 8%4,8%2,854
852 NBC(1)=z NBCIN(1)

FEND(1)SACP(Y)

DOWNSTREAM ROINTS, BYPASS FOR SUPERSONIC FLOW
854 [F (B(MCENTR),LE,0,) GO TQ 874

MD sz MDOWN
856 M s MD

IF(M,EQ,N) GO YO 870

CALL GE*tX

IF(ISTAG,EG,3) GO TO 856

X(g) = S1(M)

1C2 3 5

1F¢ISTAG,NE,0) GO TQ 8645

1F¢ SSFML,LT,0 ,AND, PDUM(12),EQ,(«1,) ) 40 Y0 865

861 M e MD
IF(M,EQ,0) GO TO 870
CALL GETIX
IF(B(M),LE, O, ,AND, B(MU} LE,0,) GO YO 874
IF(ISTAG,EQ,3) GO TO 86}
X(8) = S1(M)
1C2 s 6

SPECIAL DOWNSTREAM END CONDITIONS FOR LEADING EDGE STAGNATION PIINT
865 1F(ISTAG,NE,1) GD TO 870

NBC(2)s 4

(W = 0

CALL STANOM,LL,UPPER)

€C1(2) s CRVLE(LL)

FEND(2)=1,

1F (ABS(PDUM(5)),GE,5,) FEND(2)=0,

DOWNSTREAM STREAMLINE END CONDJT]ONS
870 IF(MD) 878,872,878
872 NBE(2)e NBCIN(2)

FEND(2)SACF(2)

GO TO 878

BOUNDARY CONDITION ON 4wPOINT SUPERSONIC BEAM=CURVATURE FORMULA
874 FEND(2)=SSFEND

FEND(1)=SSPND1

NEBE(2)8 O

NBC(1)= O

CALL CUBER YO 0BYAIN SECOND ORpDER DIFFERBNEE FORMULA, D2(DN)/D(S1)2
ANSWERS ARE STORED N G(I1G,JG), JG31,1G2<1Q01+1, !GgMIU POINT
878 NIc = 1C2=1C1+3
IF(ISTAGC,EQ;3) GO TO 880
tF¢NIC,LE2) GO TO 9g6
CALL CUBERS(x(Ici),NiC)
GO 70 900

CALL CUFIYR FOR INFLUENCE COEFFICIENTS, DS2(3)=F(DS2(¢(1),DS2(2),0S(4

FOR INFIELD BOUNDARY POINT(ISTAG=3)
880 CALL CUFITR(X¢ICE),NIC,;5=1Cy)
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CessaQEFINE ALL COBFFICIENTS OF THE EQUATION FOR FIELD POINT M

c
c
v
c

1G ® 4u]Ciet
JG z 1CelCl*}
1J6 s (JEGmyi)e§ « 1[G
1JG = CENTER POINT INDEX IN GeARRAY
900 1J@ s 29010106
1F(PDUM(SI,LE,0,) GO TQ 904
tF(1sTaGe RE; 3 |aND, Ppun(s,,gu 3,) 60 T0 994
!F(PDUH(5’ GE 4. .AND. NBC(2)  NE, 4) GO T0 904
WRITE (6;1904) JGEN?R;MGENTR,xcx.!cz,lJﬁ :
1504 FORMAT(//3W J=13,9H MCHENTR=13,7H 1C1s13,7H
CALL TABPRY(LHX,X(1C1)eNICe5) S
CALL TABPRY(SHCCUBE {NBC,8,8)
CALL TABPRY(31HG,G,25,5)
904 CONTINUE

SET CORRECTION EQ QECELERATION FACYORS
906 M = MCENTR .
IF(B(My,LT;0,) GO 10 908
RHOWW z RHOW ‘
BUSE = RHOC#B(M)
GO Y0 909
908 RHOWW = RHOWSS
BUSE = RHOCSSeB(M)

1C231316H

CHECK FOR INFIELD BOUNDARY POINY OR SPECIAL BOQUNDARY

909 1F¢,NOT,SLBDY ,AND, ,NOT,SuBDy ;AND, ISTAGC,ME,3) GO TO 910

GO T0 926

FIRST POINT OF A DOUBLE SL, CHECK W(JCENTRe#g)
910 M 8 MCENTR+*1 -
' callk GETIX
IF(WCJ) NEFO,) GO TO 915
M P MCENTR
J s JCENTR
GO TO 926

POINTS 7, 8, AND ¢
915 JP s J

MP z M
JM z JCENTR
M & MCENTRw}
IF(W(JCENTR),NE,0,) GO TO 920
CAlLL GETIYX
JIM z )
M = MCENTReQ2
920 cALL GET1X
MM1 B M
JMY 2 Y
M s MCENTR
J 5 JCENTR
A7(M) 3 RHOWW/(WEJMI=W{JML))
AB(M) & RHOWW/(WEJP)=W(W))
K = MeMAM1
Ad¢M) = LAMIK)e(nA7(M)uAB(M))
AB(M) s LAMIK+1)8A8(H)
K S MMi<MAMY

A7¢M)y 3 LAM(K)®AT (M)
IF(,NOY Axlay GO Y0 926
Ad(M) s YWOPJoR(MYaA4(M)
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A7(M) = TWOPJeR({MM1)sA7(M)
AB(M) w TWOP]sR(Me1)aABIM)

c POINTS &, 2, 3, 4, 5, AND 6

926 IF(NIC.LE.2) GO TU 938
1FCICL,NE, O ) GO TO 939

930 GO TO (93149324933,934)slC1

931 A1(M) & BUSE4G(]JGey5)

932 A2(M) = BUSEsG(]lJGe10)

933 A3(M) = RUSE4G(1JGw5)

934 A4(M) = BUSESG(]JG)+AG(M)
1F¢lC2-5) 938,935,936

936 A6(M) s BUSEsG(lJGe10)

935 AS5(My 2 BysSEsG(lJG.s)

C MODIFY INFLUENCE GOEFFlc!ENTS T0 AccOMMOPAYE DOUBLE STREAMLINE
c MX 3 DUMMY PQINT
C MT et YRUE POJNT
c MX |S THE FIRST ROINT, EXCEPT FOR CASC PROG WITH UPPER OLBC,
» THEN MY 1S THE SECOND PQINT,
938 1F(W(J)NELO, ,OR,SLBDYY GO YO 940
MT s M
MX 3z Me}l
IF(TYPEUBIL) /NE,QLBC) GO TO 9392
MY 3 le
MX s M

9392 IF(ISTAGC EQ. 3) GO TD 9394
A2¢(MT)= A2tM)eA2({M=t)
AS(MT)s A3(M)eAI(MnY)
A4(MT)e A4(M)*AdfMel)
AS(MT)s AS(M}+ASfMet)
AG(MT)IE AGIMY+AGIM=1)
1F(MX,NEM) GO TQ 9394

c Mx=M AND MT=zMaml
A7(M=al)=A71M)

. AB(Me1)=3AB(M)
RHSV & RHS(M=1)
RHS(M=g ) =RHS (M)
A7(M) = o1
AB(M) = 0,
RHS(M)s «RHSY
GO TO 9396

93594 A7 (MX)s 0,
AB(MX)® w1}

9396 A2(MX)=z 0,
Ad(Mx)s O,
Ad(Mx)s 1,
AS5(MX)2 0,
AG(MX)= 0,

c FREE, PRESSURE AND FAR=FIELD BOUNDARIES
c LOWER BOUNDARY
940 1F(ISTAGC,EQ;3) GO TO 980
JF¢,NOY,SLBDY) GO TQ 950
IF(yNOTAX1A) GO TO 942
Ad(M) = A4IM)aTWOPJaR(M)OLAM(L)
AB(M) = YWOPleR(M21)elAM(2)
GO To 980
942 A4(M) 3 A4(M)el AM(1)
AB(M) = LAM(2)
IF(TYPELB(L);NE;FARFLD) GO Y0 980
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c STAREAs SYREAM TYBE AREA
STAREA® RUMeg)eRgM) '
IF(AXTIA) SYAREA®R]«{R(M)PR(M®1))aSTAREA
945 CALL FFINC
VQATSOs VYMEM)aVMEM) ZCATINFOATING)
GETA = 1;uVQATSOI<t--|lOVOAYSO)
IF(BETA,GT,0,) 89 TQ 941
WRITE (6;1946) W
CaLL ERRGR: :
947 BETA SORT(BETA)
8A BEYA#STAREA
A2(M) A2(M)wBARGFF(2)
A3 (M) AStM)wBARGFF (3)
AdG(M) & AGLM)wBARGFF(4)
AS (M) ASIM) wBARGFF (5)
AB (M) A6(M)=BARGFF(b6)
GO Yo 980 :
c UPPER BOUNDARY
950 1F(,NOY,SUBDY) GD TO 980
' K & MaMAMY
CIF(AXIA) GO YO 964
Aq(M) 3 AaIM)ulAM(K]
AT(M) % LAM(K»1) N
: GO TO 966
964 A4(M) s A4IM)THOPTaR(MI @ AMIK)
A7(M) & TWOPLaR(MellolLAB(Kwy)
966 IF(TYPEUBLL) 'NE.RARELD) Go 0 980
STAREA® REM)aR(Mel)
IF(AXIA) STAREASR]a(R(MISR{Mu1))8STAREA
GO YO 94%

. Neeen

980 M s MCENTRsg
© IF(MLE,MB) GO T@ 840
Cs,, . END LODP ACROSS THE STREAMLINES

c INDEX TO NEXY STATION
L s LeLNBXT{L)
{IF(L,LY,LEST4) GO Y0 800
Cyyes END LOOP THROUGH THE STATIONS
RETURN

1946 PORMAT(78H ogs SORRY o SUPERSONIC VELOC!YY ENCOUNTERED ON FAR FIE

gLD BOUNDARY AT PRINT, 19: 94 (MCOEF))
END :
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#DECK ATpMRS
SURRQUTINE ATDMRS
# ATDMRS AUGUMENTED TRIDIAGONAL MATRIX REDUCTION .@ATDMRSS

aoaaQoaa aaoaao aQaoa <«

SMALL MATRIX YERSION
GIVEN THE MATRIX BOUATION Axsgy,
FIND G SO THAT XgGY,
NOYE X AND Y ARE VECTORsS,
INPYT =
A » YTRIDIAGONAL COEFFICIENT MATRIX OF X
B = YRIDIAGONAL COEFFICIENT MATRIX AF Y (SYORED IN GeARRAY)
(OTHER OFF«DIAGONAL ELEMENTS MWST BE INITVIALIZED Yo ZEZRO)
IDIM =« FIRST SUBSCRIPT DIMENSION OF MATRIX B AND G
N » ORDER OF MATRACIES
QRDER OF STORAGE IS JLLUSTRATED BYw
A(241) At341) $A(1.1)) B(1.,1) B(1:2)
At1,2) A(2,2) A(3,2) B(2,1) B(2,2) B(2,3)
AlL1,3) A(2,3) A(3,:3) B(3,2) B(3,3) B8(3.,4)
(A(3,4)) A(1.4) A(2:4) B(4,3) B(4,4)
c OFF DIAGONAL ELEMENTS OF g MUST BE SET Y0 ZERQO
QUTPUT »
G s INVERSE(A) o B

aa

COMMON /ERASE / A(3,100), UyM(500)
COMMON /CATM 7/ N,IDIM,G(25)

Case FORWARD REDUCTION
A(3,1)= AT3,1)/7A42,1)
G(g) = G(8)/A(2,1)
G(IDIMe1)ZG(IDIMeL) /A(2