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COMPUTER PROGRAMS FCR'CALCULATING POTENTIAL
FLOW IN PROPULSION SYSTEM INLETS

by

Norbert O, Stockman and Susan L. Button

INTRODUCTION

In the course of des1gn1ng 1nlets at the ILewis Research Center, partlcularly
for VIOL and STOL propulsion systems, a calculational procedure utlllzlng o
three computer programs evolved (refs. 1-3)., The chief program is the Douglas
axisymmetric potential flow program called EOD which calculates the incom-
pressible potential flow about arbitrary axisymmetric bodies. ' The other two
programs, original with Iewis, are called SCIRCL and COMBYN. Program SCIRCL
generates input for EOD from various specified analytic shapes for the inlet
components. Program COMBYN takes basic solutions output by EOD.and combines
them into solutions of interest, and applies a compressibility correction.

These programs are still in a state of development and users' manuals for them
are not yet available, However, in the interests of making the programs avail-
able 1mmed1ately, it was .decided to publish the current versions in the "Qulck

- Release" form with a.minimum of write-up. First a brief summary of what each
- of the three programs does together with references to pertinent literature
‘will be given, This is followed by a description of the input and output of

programs’ SCIRCL and COMBYN, Next, listings of all three’ programs are given,

- Finally, a test case for checking=-out the programs is presented.,

It should be noted that programs‘SCIRCL and COMBYN were orlglnally written
for VIOL inlets and some of the input and output parameters are VIOL oriented.

DESCRIPTION OF PROGRAMS

SCIRCL

The -purpose of this program is to supply accurate input to the potential flow -
program, To this end the inlet surfaces (e.g., hub and shroud) are divided
into segments each of ‘which is a portion of an analytical curve as illustrated
in figure 1. The curves available are listed in the description of-SCIRCL
input. SCIRCL distributes points along the inlet surfaces in such a way as to
meet the requirements of program EOD. The coordinates of these points sre
punched on cards for direct input to EOD along with other information required

1



by EOD, In addltlon, SCIRCL outputs prlnted 1nformatlon about the inlet sur-
faces (coordinates, curvature, slope, etc. ).

In addition to the surface points, sets of points spanning the passage, like
flow measuring rakes, are needed at axial locations where velocity profiles
or streamlines are desired. At least one "rake" must be specified for use
as a control station, - (The function of the control station is given under
COMBYNW.) Program SCIRCL generates the coordinates of the rake points and
punches them on cards for input to EOD. '

EOD

This is the Douglas incompressible potential flow computer program for axisym-
metric bodies. Only the bodies must be axisymmetric; the flow itself need not
be, The details of the Douglas method are covered extens1vely 1n references

L to 6; the hlghllghts will be’ outllned herein.

1, Bodies are represented by a dlstrlbutlon of sources and s1nks of
1n1t1ally unknown strengths,

2. An integral'equation in the Unknown source strength is derived from -
the potential flow equations and boundsry conditions,

_ 3.. The integral equation is appproximated by a set of linear algebraic
equations corresponding to discrete points on the bodies,

‘4, These equations are solved for the source strength by matrix methods.

5. Veioc1t1es are calculated on the surface'and'at other p01ntsvof in=-
terest (such as rake p01nts) in the flow field from the source distribution
obtained in step 4 ' ,

The program was originally written for closed bodies in a free stream. To
apply the method to inlets, the inlets are idealized by adding artificial
extensions to the inlet surfac¢es as shoim in figures 2 and 3, The method of
idealizing conventional inlets is given in reference 7 and that for lift fan.
or lift engine inlets in reference 2,

The Douglas program is used to obtain three basic solutions for the idealized
inlet profile and certalin free-stream conditions., The basic solutions are

. ones (e.g., as shown in fig. 4) that provide a convenient basis for generating
the combined solutions that represent flow conditions of interest. The three
basic solutions and the method of combining them are discussed in reference 2,
Program EOD has been modified to output the basic solutions on punched cards
for input to program COMBYN No further description of EOD input or output
will be given., S ' o
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COMBYN

ThlS progranm comblnes the basic solutions from EOD into any number of solutions
of interest. A solution of interest or combined solution is one having speci-
fied values of free stream velocity Ve and direction o~ and control sta-
tion velocity V. (as shown in fig, 5 for a VIOL inlet). As an alternative
to Ve, the inlet weight flow W may be specified, in which case the program
will convert w to V.. Temperature and pressure must also be specified if
other than standard. conditions are desired, These and other COMBYN inputs are
described later, (Note that COMBYN requires ol p rather than ol where

Xp =L =90,) S : o :

The method of combination of the basic solutions is essentially that given in
reference 2 and is summarized in.figure 5. The only major difference is in,
the compressibility correction. The current version of COMBYN uses the com=
pressibility correction method of reference 8, This method is referred to in
the COMBYN program llstlng as Approach 5. compress1b111ty.

One of the. "rakes mentloned under SCIRCL is used as a-control station by
CCOMBYN, The control station-is the rake at which the average inlet axial ve-
locity V. of the "combined solution is specified.  If there are several rakes
any one may be used as the control station. It should be noted, however, that
the -solution is most accurate in :the vicinity of the control statlon. The
inaccuracies, which often:are. not 51gn1flcant,.ar1se from the method of:calcu=
lating the basic. solutlon ‘for inlets and from the compress1b111ty correction
which does not exactly satisfy contlnulty.
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C
c
- C
c

nNOOOO

OO AN AONOO

SCIRCL®

‘$IBF1C SCIRCL

PREPARE INFLT DAIA FCR DOUGLAS PCTENTIAL FLOW PRCGRAMS EDD AND 22Y
SEC(NC VERSICN - SPACING SPECIFIEE

CINENSIChN SC(500), S(5Q00), NY(25)

- CCVMMCN /SUPF/ L1FLD

CCMVMEN /FAIN/ “XIN(12) 3 YIN(1D),DELSVMX,PICZ,CELS1, IHUR

CCMMCN /€S/ NBCY1,NBCCY2,TYPRNDY NBLYS

CCMMCN /MWRTE/ IFLAG NOY4,PRCG,TITLE(9), POC[FS(4).IP NT.YLO(ZS),YH
]I(z )sNDY(25) o XRAK[25) ,NBDPTS(5) 4NCH4NRAKES

CCMMCN /FCR3SS/ 1,DELS XBK{2C) 4 YRK(2¢) 4 XCNISGO) 4 YONLS20), DYDXO L 51
1),ALPHA(ECC) CAPPA(SC)),SDN(SDO)9P'0183

.CCMVMCN /SPREP/ KFREP

CCMMCN /MNSD/ NNSC,NSDBDY(10)

CCMVEN /MNHIGH/ NSPHG o NLAST ¢ XLASTH{SGD ), YLAST(5GD)

PI=32.141592¢5

PIC1EQC=PI1/180.

PICA Pl/c.

FEN ND6 = 1, & FLAG IN CARD COLUMN 6 S PUNCHED FOR 50D o
CALY RASIC DATA WILL BE GIVEN IN SUC PRCGRAM ‘ T

REAC (5,€4) TITLE
REAC (5,62) IDENT,PRCG,NO6
WRITE (6,54) IDENT

REAC INPUT CARDS FOR SUPERCIRCLE o
1 -- CASE HEADER CARD -~ NQ. NF BOCIES,CASE NQ,CELS,DELSMX

‘CFF=-BOCY . C |
2 -- NRAKES =. NUMBER OF RAKES (TCTAL NUMRER CANNCT EXCEED 2%)
2 == X,YLO,YHI, NY (DATA FOR EACKF RAKE)

X = X CF THE RAKE,

YLC Y CF THE FIRST PT. ON RAKE CLOSEST TC THE KUB -~ SHOULD BRE
. ARQUYT DS CREATER THAN Y CN HUR
YEI = Y CF THE LAST PT ON RAKE CLOSEST TC THE SHROULC - SHOULD RE
ABOULT DS LESS THAN Y ON SHRCUL
NY = NC. OF PTS TO GENERATE FCR THAT RAKF
CN~-ECDY

FOR EACH SEGMENT A DES(R[PTION CAREC 1S NEEDECv
THIS CARD CENCTES THE TYPE OF LINE, AND THE
COCRCINATES CF. THE LINF (UP T8 5 SETS)

REAC (5,1C€) ANPCYS,CELS)DELSMXyXR1,ANNSC

"REAC (5,€C) NRAKES

REAC {5,1C4). (XRAK(I)yYLC(I),YHI(I),AY(I)'I-I.NRAKES)
CERLC(XREK (1) YLC(I),YHI(I)4ADY (1) ,1=]1,NRAKES)

WRITE (€,7€) ANBCYS,CELS, DELSNX,XR[

CC 4 I=1,NRAKES, : .

NCY({I)=NY(D)=1

2l



N

OA_BAOOOMOA

SondSoo

aNeXal

5(3C).

NLAST=Q
NSPHC=0
CEL<2=DELS
DELS1=DELS N

NBLCYS=ANEDYS :
NNSC=ANNSD . _ )

K s COUNTER FOR THE NUMBER OF ONBOCY POINTS GENERATECD
SIHUE = Cy WEEN THERE IS ONLY ONE BCDY-- IF THERE IS (ONE 8ODY

IT MUST BE THE SHROCUC

IFLAC = €y IF THERE IS MORE THAN ONE RQDY
K=( v .
IFLR=0 3 -
IFLAC=C

NZ LCOP IS FGR THE NUMBER OF BODIES

BC 2& NZ=1,NBDYS
IF (NZ.GEes2) THUB=1

TYPBECY = 1 FOR HLR ---- TYPRCY = 2 FCR SKRCUD
-~ OR
TYPECY=1 FCR HUR # TYPBDY=2 FOR FLCW SPLITTER * TYPRQY=3 FOR SHRNU
#%4#4FLCY SPLITTER PRCGRAMMING IS ACT CCMPLETE THROUCH COMBYN* %% %%
*%###FLCY SPLITTER IS NOT THE SAME AS NCISE SUPPRESSION DEVICES
(NeSeCo) SPLEITTERS#e#%#
CR

‘IF T+E HLB IS TC BE MIRRCRED , SET TYPBCY FOR THE SHRCUD = 5.0

REAC (5,1C¢&) TYPBDY,ANSEG
NSEG=ANSEG ‘ : ‘ '

TF (NBDYSeECe2eANDuNZeEQe2ANDTYPPRNY NELD D) TYPRDY=3,4

IF (NBDYSeECeleANCTYPBDYeEQeZs) IFLAG=]

IF (TYPBLY.EQele) WRITE (6,120)

IF (TYPBLYeECe3eleCORTYPBDY.EQeNeC.ORJNRTYSLEQ.L) WRITE (6,4122)
IF (TYPBLY.EQa.CeC) GC TO 24 h
IF {(TYPBLY.EQe2eGe ANCANRDYS,CGT,L1) WRIT’ (6,124)

K=K+1

<cntx1 =Ca c'

SECVENT lCCP

CC 2z J=1,NSEG ?
REAL (5,1C€) ENREED,(XIN{I},YIN(I),1=1,5)

KSv=K

CAFPA(K)=CWC ‘ :

IF (ENREEDeNE.1eCoANCL.ENREED. NE 10.) GC TC 10

XCN(KY=XIN(1) . s

YCN(K)Y=YIN(])

WRITE (€£4112) ENREFD(XIN(I) »I=142)5(YIN{TI)yI=1,2)

CERLCXONIK) s YONIUK) 3 TYPRDY 4Ky ENREADZJNSEG oy Jy (XINCI ), YIN(IL),I=1,5)

“IF (TYPBLY.GE.2.2) GC TO 8

IF (ENREECoECeleCoANCAJoEQeNSEG) CALL FNSTRH (K)
IF (ENREECeECelaCoANCoJoNEINSEG) CALL STRAIT (KyCofi)

IF (ENREEC.EQ.1C,) CALL FRSTSH (K)

, Q-Q.O

§

<



1C

AN

le

14 -

NS o

. CYEXC{KS\V)=DYDXO{KSV+1)

ALPHA(KS\ ) =ALPHA(KSV+1)

GC 1C 22

AF (JLEC.1) CALL FRSTSH (K]

IF (JeEQeNSEG) CALL FNSTRH (K)

IF (JeNE«1oANDLJNEJNSEG) CALL STRALIT (K,Ued)
GC 1C 6 :
1F (ENREEC.LT.-2.Q) GO TC 23

IF (ENREEC.LTe.-1.Q) GO TC 18

IF (ENREEC.LT.Cal) GC.TC 16

SET-LP SLPER ELLIPSE

KPREP =

ENRC=ENREEC-10CQC.

ENREED=ENREED-1CCC,

TFLC=1FLE+1

GC 1C 14

1FLC=0 o '

WRITE (€4114) ENREEC, (XIN(I),I=1,5),(YIN(I),I=1,3)
CaLt TEST (%) '

CISTART=K

K1s=K

CALL SUPERC (XIN,YIN,ENREED,CELS1,ISTART]}
K=1-1 . c . L -

KZsK

JCLV=0

iIF (KPREF.EQe0) CC TC 22

CALL PRELPS (IDUMy1,5,K1,K2)

GG 1C 22

'SET-UP LEMNISCATE

WRITE (6,11&) ENREED, (XIN(I),I=1,3),(YIN(I},I=1,3)
CALL LEM (K)

K=K+#1

GC 1C 22

SET-LUP ELLIPSE

WRITE (&g4118) ENREED,(XIN({I),I=1,4),(YIN(I),1=1,4)
KPREP=(C .

CALL TEST (4)

KlsK

CALL ELIFSE (K)

K=K<«1

K2 =K

ICLM=0

AF (KPREF.EG.0) GC TC 22
CALL PRELPS (IDUM,1,y44+K1,K2)
GC T1C 22

SET-LP CtBIC

WRITE (€,126) ENPéED.(XIN(I)yI=1,4),(YIN(I).I=1.4)

A3



CALL CUBIC (K)

K=K+1
S22 CCNTINUE
C
iC ENC CF SEGMENT LCecPp
b S
“GC IC 26

24 CALL MIRRCR (K,ANSEG)

26€ NBCPTSINZ) =K
NBEY1=NBCPTS(1)
NBCCY2=NROFTS(2)

28 CONTINUE
c .
c ENC CF BCCY LOCP
c
1TCP12=K
c
c #£N.S.D. SPLITTER SUBRDUTINE
¢

IF (NNSD.NEL.Q) CALL SUPRD (K)

TF (IFLAC.EGel) NBDY1=Y

Y4SAVE=YCN(NBDY1)

YSESAVE=YCN(NBDYL+1)

YESAVE=YCIN(NBODY2) )

YTSAVE=Y(N(NBCDY2+1)

CEPUCIXON(I), YON([),CVDXU(I)9ALPHA([)oCAPPA(I)1SON([) SON([)ySDN(I
1’:! loK’

N

CO-CRDINATES OF PCINTS ON DOWNSTREAM CLOSURE

STRAIGHT SECTION BETWEEN HUB AND SHRCUD CR SPLITTER

SSEONONAON

1F (NBDY1.EG.0) GC TC 30
YNPCYl=YCN (NBDYL):
6C TC 32
3¢ YNBCY1=C,.C
Y4SANE=C,.C
NCY4=(YCMN (NBDY141)-YNBDY1)%1, S/DELSNX
ENCY4=SNCY4
NPTS=NDY&+1
NBCPTSINEDYS+1)=NPTS+NBDPTS(NBDYS)
. CY4={YON{NPOY1+1)-YNPOY1)/ENCYS
CC 24 1=],NPTS
AYEN=I~1
~APN=14k |
_XCN(IPN)zXCN(NBDY1+1)
YON(IPN)= vnBDv1+AvE~vcv4
34 CCNTINUE
' ITCPT4=K+1
JTCPIS=11CFT4£NDY4
IF (NBCYSLLE.2) GC TC 38

[§Y)
[,

2
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4C

LR TIPS

STRAIGHT SECTION BETWEEN FLOW SPLITTER ‘AND SHROUC

 YNBLY2=YESAVE

NCYSs(YTSAVE- Y6$AvE)‘1 5/DELSMX
ENCYS=NCYS -

NPT1SaNDYS+1 ‘
NBBPYS(NBDY<+2)=NPTS¢NBDPTS(NBDYS+1)
CYE=(YTSEVE-YESAVE)/ENDYS D
CC 2€ [=21,NPTS

AYEN=T1-1
APN=[#1TCPTS

XCN {1PN)=XCK(NRCCY2+1)

YCN (IPN)=YNBDY24AYEMADYS,

CCATINUE

CITCPT6=11CFT15+1

17CPIT= llCFYb#NDYS

CALl <LBROLTINE T0 HRITE AND PUNCH CARDS

-cALL HPLBCP
NT11=170P15-2 '
NTz2=K=-2 )

GC 1C 42 Lo S o

NT1= ITOP\T-‘
NTZz=1TOP15-4
NT2=K=-3

NSPLMX= NECCYZ 2

NHELBMX=NEDY1-1"

44

F YaNalal

NP=C

LC .44 i-).nnnxes

NP=NPENCY (1141

CCATINLE
- NFENMXC=NEUBNMX

1F (NBDYSeLE2) GC TC 46

WRITE (€,110) NT1,NT2,NT3,NHUBMX, NSPLMX,NP
GO 1C 48 : _

WRITE (€,1CC) NTL,NT2,NHUBMX ,NP

CALCLLA11NG HUB SURFACE DISTANCE (5-S(2))

-CALL SINIP (XON,SCNsNBDYL,XRI,52)
WRITE (&,8¢€)

1F (1FLAG. EC. I) 6C TC 52

SCEL=0.C

CC 5C I=1,NBODY1

TIF (leNE.1) SDEL= SON(I)—SON(I 1)
SC(L)=SCM(I)-S2

WRITE (6,52) T,XCNUID, YnN(l),cnppA(l),nYCXC(l).ALpHA((),som(l).“’“

11),SCEL

CALCLLATICN SHRCLD OR LOWER FLOW SPLITTER SURFACE DISTANCE

NEP1=NBCY1+1

IF (IFLAC. EC 1) hBDDY? ITDPIZ

25
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€4
5¢

5€

€C

laXzXa

2 ¥zX3z)

€4
€¢

L

iC

¢

DC 4 IsNBP1,NBOCY2

4J=1

IF (XON(I)oLTXON(I+1)) GO TC 56

CONTINUE ‘

CALL SINTP (XON(ABPI),SON(NBPl),JJ-NFDYI.XRI,SZZ)
1F (IFLACLEC.1) GO TC 58

WRITE (€,€€)

JF (NBCYSJ.LEL2) JJI=NPODY2

SCEL=0.G

CC €C [=NBP1,JJ

IF (I.NEJNBP1) SCEL=SON(I)=SCN(I-1)
S(1)=522-SCN(T) ‘

WRITE (6452) I4XONCI),YON{I),CAPPA(T),DYCXC(I),ALPHALT),SONCI),S(I
1), SCEL -

IF (NBDYS.LE.2) GC TC 70

CALCULATING FLOW SPLITTER UFPER SURFACE CISTANCE

JJd=dd+¥l

WRITE (€45¢)

"CALL SIN1P'(XON(JJ)'SON(JJ),NBDDYZ-JJ.XRI'SZ3)

SCEL=C0.C :

BC €2 I=uJ, ABODYZ

AF (TeNEsJJ) SDEL=SCN(I)-SON{I-1)

S(I)eSON{T)-S23

WRITE (€&,92) I,XCN(I),YON(I)yCAPPA(l)yDYCXC(I).ALPHA(I)ySDN(I),S(I
1),SCEL

CALCLLATING SHRCUD SLRFACE DISTANCE (IF THERE IS A FLOW SPLITTER)

NBP1=NBCCY2+1 :

TC €4 IsNRP1,1TOPL2

Jd=1

AF (XON(I) oL ToXCN(I+1)) 6 TC 66

CCNTINUE

CALL SINTP (XON(NBPI’QSON(NBPl)9JJ‘NBODY2,XRI:S33)
WRITE (&,4SG€) '

SCEL=0.C

CC €€ I=NMBP1,ITCP12

JF (I NEJNPPL1) SCEL=SON(I)-SCN({I-1)}

S{I)=S33-SCNI(])

WRITE (€,62) IyXCN([)oYON(I)'CAPPA(I),DYCXC(I)'ALPHA(I)'SON(I),S(I
1),SCEL .

®RITE 0oL N.S;Dq SPLITTER PCINTS

NBCSV=NBLYS
-IF 'INNSC.EC.C) GC TQ 74

, NS=1.

IBL=NBOYS+NS

INSC=I+NSCECY(NS)

TBNSC=1%]

WRITE (€&.12€) 1I8C

WRITE (€412C) (I.XON(T)},YON(I), CAPPA(I),EYCXO(!’,ALPPA(I),SDN(I)oI
1sIBNSD,INSC)

NS=NE41

A6
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e

IF (NSeLE<NNSD) GG TC 72

) NBOYS=18BC
& .
C WRITE QU1 CLCSURE CCCRDINATES
i€
T4 TBRC=NBDYS+1 : B '
HRITE (64SC) IBD,(!'XON(I)yY[N(!).I ITOPT4 ITOPTS)
IF (NBDSVeNEL3) CC TC 76
ARC=IBD+1. : :
WRITE (65SC) IBDy(I’XDN(I)oYCN(I)vI=ITOPTbleDPT7)
7€ WRITE (641C2) (XRAK{(I)YLO(I)HyYHITTI)oNY(TI),I=1,NRAKES)
CALL AREZA ' . f
GC ¢ 2 '
C
C FCRNMATS
C
c .
T8 FORMAT (1HCy10Xy16HNCe OF BOCIES = ,F2,045X,THDELS = 4F64345Xy9HRE -
ILSMX = 3F643,5X, éHXRI = 4F10.6) ) .
8C FCRMAT (2C14)
gz FCRMAT (z2€,14)
B4 FCRNAT (cAe¢)
8¢ FORMAT (1X/1X23HBCDOY 1 CC-ORCINATES - X12X1HY10XSHKAP°A10X5FDY/DX1
) 10XSFALPHASXTIHS8X6HS-S(2) +BXyEHDELTAS/1X)
eg FORMAT (1X/1X23HRCDY 2 CC-0QRCINATES - X12X1HY1OXSHKAPPALOXSHDY/DX1
10XSHALPHAS X1HS,8X,THS* (2)=S,8X,6HDELTAS/1X)
SC FCRVAT (IX/IXSHBCDY 11'17H CC~ORDINATES - XlZXlHY/xX/(QXIé 3XEl2.5
T9E12-45))
¥, FCRMAT (€X14,3%XE12.5,TE13.5)
S4 FCRMAT (EHICASE A6/1X)
9¢ FCRMNAT (1HC) :
S€ . FORMAT (1X/1X423HBODY 3 CO—DRDINATES - X.12X 1IHY,1GX, SHKAPPA.ILX,5
IHCY/CX g 1C X o SHALPHA 4SX91HS 98X y6HS=S(3) 48X 6 HDELTAS/1X)
1€C0 FORMAT (71CX93CH INPLY FOR THE COMBINE PROGRAM,TE NT(1)=,14,7H NT{(
J2)=241498F NHUBMX=,14,4H NP=,14/)
1€2 FCRMAT (1X,4HXRAK,10X, 3HYL0.11X93HYHI;16X,3HNDY//,(3r14 5.5X,I3))
1C4 FCRMAT (3EE,5,13)
1C6 FCRMAT (€F1C.2)
1C8 FCRVAT (F1Ce2+1CF7.2) .
110 FCRMAT (/5X,30H INPUT FOR THE COMBINE PRCGRAM,7H NT(1l)=,14,7H NT(2
1k=414,7H N1(3) »14,8E NHUBMX=,14,8H NSPLN¥X=,14,4F NP=,14/) '
112 FCRMAT (lHCoIOX'eHENREED,IOX,13HSTRAIGHT LINE/L1IXyF64345X,1HXy1P2E
115.4/22X%41FY,1P2E15.4) '
114 FCRNAT (lHC,lOX,6HENREED,10XplZHSUPERELLIPSE/llX Fb.,pSX91HX,1PSEl
15e4/22X41HY1P5E15.4)
116 FCRMAT (1HC,10X,6HENREED, 10X 10HLENNISCATE/11X,F6 3,5X91HX,1P3E1S,
o 14/72¢% 3 1HY,1P3E15.4)
118 FORMATY (IHG,10X;6HENREED.10Xp7HELLIPSE/11X F6e3,5%X,1HXy1P4EL1S.4/22 ..
IXy1EY 1PLELS . 4)
120 FCRMAY {1KEC,2X,1EH#%8% HUB #ttsdtsdn)
122 FCRMAT (IBCi2X,16H%*%%% SHROUC #ededx)
124 FORMAT (1HCy2X,18H%%%#% SPLITTER #%%%) :
126 FORMAYT (JHC 4y LOXy6HFENREED 10X y5SHCUBIC/11X4F64395X,1HX,1P4ELS, 4/22Xy
JIFEY,IP4ELCS,.4) :
1z8 FGRPA; {1X/1X,5HRCDY 1241 7H CO~ORDINATES - X412X,1HY, 10Xy 5HKAPPA,1
10X s SEDY/UX 10Xy SHALPEA,SX 3 1HSy8X,6HS-S(2),8X,6HDELTAS/1X)
120 FCRNMAT (SX,1493X,E12.5,5€13,.5)

BNC

a7



$IBFTC SUPRD.

C
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e ¥nXaYa iz

SUERCUTIAE TC HANDLE NOJSE SUPPRESSICN CEVICE SPLITTERS

SUBRCUTINE SUPRD (K)

CCMNCN /FCR2SS/ I,DELS,XBK(ZC)'YBK(ZG)cXCN(SGO)yYON(Q 30) 9 DYDXO ( 540
1), ALPHALSCC) +CAPPA(5CO) ,SONISC() »PIC1BO

COCNMMGN /MAIN/ XIN(LQ)YIN(LD)},DELSMX,PIC2,.CELST, IHUR
CCMMGN /MNSC/ NNSC,NSDBDY(10)

CCNMNCN /SPREP/ KFREP

CCMMON /AFIGH/ NSPHG,NLAST ,XLAST(500),YLAST{500)
CCMNMCN /SUPF/ IFLD

AFLL=0

REAC (542C)- DELS

CELS1=DELS

DC 1€ N=1,ANSD

NSFFC=C '

K=K$1

WRITE (€,1€) N

KN SC=K

NSEC = NUMBER OF SEGMENTS ON THE SPLITTER
NSEICH NSEG/2 FCR THIN SPLITTERS .
NSEG ({ FOR ALL OTHER SPLITTERS )

0o

REBL (5922) NSEGsNSHIGH

CC 14 J=1,NSEG .

REAC (Sy24) ENREEC:(XIN(I) YIN(I),I=1,5)

IF (JeGTNSHIGH) NSPKG=1

KSV=K

CAFPAUK)=(Q,.C

IF (ENREECNEsleC) GC TO 2

XCNIRI=XIN(]Y)

YCN(K)=YIN(])

NLAST=NL2ST-1 ' :

WRITE (6,26) ENREEC,{XINII)yI=1,2)4(YIN{]),1=1,2)

CALL STR2IT (K,0.C) 4 . :
DYCXCUKSV)=DYDXO(KSV+1)

ALPFANKS\)=ALPHA (KSV+1)

GC T1C 12 _

1F (ENREEC,LT.-2.C) GO TC 10O 7

dIF (ENREEC.LTe-1.0) GO TG 8

IF (ENREEC<LT«CsC) GC TO 6

SET-UP SUPERELLIPSE

KPREP=C
WRITE (6,28) ENREED,(XIN(I),I= 11513 (YIN(D),1=1,5)
CALL TESY (5)
ISTART =K
K1=K

CALL SUPERC (XIN,Y[N,ENREED'EELSIYISTART)'

28



K=1-1

. K2sK

JCULNM=0Q

CC 4 KL=kl,X2
YLASTHUKL)=YCNI{KL)

4 . ALASTAKL)=XCNAKL)
IF {KPREFLEC.0) GO TC 12
CALL PRELPS (IDUM31,59K1,K2)
GC. 1C 12 :
C : .
C SET-LP LENAISCATE -
C ’
€ WKRITE (e.BC) ENREED,(XIN(I),! 1, 3),(Y!N(I).l 1'3)
CALL tLEM {K)'
K=K+1
GC 1C 12
C. .
C SET=UP ELLIPSE
C .
8 WRITE (€,32) ENREED, (XIN(I),I 1'4,v(Y[N([)9I 1+4)
KPREF=0
CALL TEST (4)
K1l=K
CALL ELIFSE (K)
K=K<l
K2=kK
JCUNM=0
1F (KPREF.EC.U) GC TC 12
CALL PRELPS (IDUNMyl,44K1,K2)
GC 1C 12
C .
iC SET = P CUPIC
iC .
1¢ WRITE (€,24) ENREED,(XIN{I),I= 1,4),(YIN(I)oI 1'4)
CALL CURIC (K)
K=K+£1
12 IF (JoEQuNSHIGH) NLAST=K
14 CCNTINUE
C o
C NUMBER CF PTS ON EACE NSD
NSCBLCY(IN)sSK~ KN<D+1
16 CCNTINUE C : _ ,
RETURN e o . _ . Coe
C : . ) .
C FCRNATS
€
€ ' ‘
1€ FCRNFAT (lHC.ZX,Z’H##»# SPLITTER(NSC) NO. v 12)
2C FCRMAT (€EF18,2)
22 FCRNAT (1e1€5)
24 FCRMAT (F1C.2,1GF7.2)
2¢ FCRNAT (lFC910Xy6HENREEDleX913HSTRAIGHT LINE/llX,Fb.-ySX,lHX.1PZE
-118.4/22X91FY41P2E1544) :
2¢ FCRMAT (1HC,10X,E6HENREED, IOX'IZHSUPERELLIPSE/IIXyFé 395Xy 1HX 5 El
) V15.4/722X91RY41P5E15,4) .
3C FCRMATY (lHC,lOX,éHENPEEDolOX.10HLENNISCATE/11X Fbe 3 GX 1HX,1P3E15,
14/72éX41HY41P3EL1S.4)
3z FORMAT (1HC,10X,EHENREED,10X, 7HELLIPSE/11X F6, 3.5X,1HX,1P6E15 4422
. 1IN, 1HY o 1P4LEL1S.4)
34 FCRVMAT (1HC 10Xy eHENREED,10X SHCUBIC/11X,F643,5X,1HX, 1P4E15 4/22X,

T11EY,1P4E15,.4)

ENC
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$IBF1C WPNCH  CERUG

SUBRCUTINE WPUNCH

CCMMCN /9S/ NBDY1,NBCDY2,TYPEBDY,,NBCYS

CCMNMCN /FCR2SS/ 1 DELS,XBK(ZC):YBK(ZG),XCN(SCO)yYON(‘GO)yDYDXO(‘C

1Yy ALPHA(ECC)CAPPA(5CQ) »SCN(5S00),PIC1BY

CCMMCN /MWRTE/ IFLAG,NDY4,PRCG,TITLE(9),BOCIES{4),ICE NT,YLO(ZS).YH
1I(ZS),NP\(ZS)yXRAK(Z‘),NBDPT<(5),NC6 NRAKES

CIMENSICN YCFF(2CG), XOFF(20C), FI(5CC)

CCMNCN /MNSC/ NNSC,NSDBDY(10) ‘ ‘
DATA BOCYC/&H-RCCY /,IFLAGL/4H 111/,IFLAC2/4H 1 1/,722Y/6H 22Y17y
1IFLCZA/1t /1FLG28/1FL/

dIF YLO ANC YHI ARE READ IN AS ZERO,CALCULATE THENM FCR THAT RAKE
(FCR HUB ANG SHROUD CASES CNLY) 174773

FING HIGRLIGHT CN THE SHROUD

NE=NEDPTS(1)+1

NE=NBDPTS(2)

CC 2 I=NE,NE

IF (XON(I41).LT.XCN(I)) GO TC 2

JMIN=T

6C 1C 4

CCNTINLE

CC € T=1,NE

FI(I)=1

NCFF=C

OC 1€ I=1,NRAKES

NLC=NOFF41 .

NCFF=NLCANCY (1)

ENCY=NDY (1)

TF (YHI(1).EQ.C+C.OR.YLO(T).EQ.0.0) GO TC &

cC 1C 12 :

IF (YHI(1),NEuSaS) GC TO 16

CALL SINTP (XON{NEB),YCN(NB), J¥IN-NR+1,XRAK(L),YH)
CALL SINTP (XCNINB) oFE(NB) s JNIN-NB+1,XRAK(T),FII)
TF=F11

CS=SCRTAAXCA(IF)=XON(IF+1))##2+ (YCN(IF)-YON(IF+1))#%7)
YET(IY=YF=CS

IF (YLOG1) eNEoCoCaORLXRAK(T) LT, XON(1)) €O TO 12
CALL SINTIP (XCN,YCN,NBDPTS(1),XRAK(I),YL)

CALL SINIP (XON,FI,NEDPTS(1) 4XRAK(I),FIT)

SUETA§

DSSSCRTUAXCNCIF)=XON(IF+1))##2+ (YONCIF)-YON(IF+1))*%2)
YLCUI)=YL4ES

CYI=(YHI1I)-YLO(I))/ENDY

CC 14 J=NLC,NOFF

CJF=J=-NLC

XCFF{J)=IRAK(T) :

YCFF(J)=YLC(I)+DYI*DJN¥

CCNTINUE

20
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1¢ CCNTINUE
' NTECY=NBLYS+NNSD+1
NLGCP=2
“IF {{NBDYSoEGQe3) GC TC 18
CC 1C 2C :
1€ NTBCYSNTEDY+1
' NLECP=3
2C K=C
CC 2Z I=1,NLOOP
M=NTPDY-1+1
JFLAGG=TFLAC2 T
TF (MeECoNTBDY.AND.NEDYS.EQe2.0RNRDYS,EC.3.AND, ¥, EQ. 3) IFLAGG=IFL
1AC1 .
IF (PROC.EGC.T22Y) GO TO 22
WRITE (€434) (TITLE(L),L=1,9)4MsBCLYEC,ICENT
WRITE (6436) M,IFLAGCNO6, ICENT
GC 1C 24
AFLCZ2=IFLC2A
WRITE (£44C) MyIFLG2Z+(TITLE(L) yL= 1,7) M, BCDYEL, ICENT
24 WRITE (€438) IDENT
NA=1
NS=(C
IF (1eNEel) K=1
CC 2¢ J=1,V
dF (JoGT.NEDYS.AND.NNSD.NE.O) GO TC 26
NBsNBDPTS (J)
GC_T1C_z8

[L%)
(L8]

26 NSsNS«#1 -
IF (NS.G1.ANSD) hSDBEY(NS)-NEDPTS(NBEYS+1)-NBDPTS(NPPYS) ‘
NE=NSDRCY(NS) #NA-1

2¢ NP=NE-NA41]

CALL WRTIY (NP IDENT,JyK,XON,YON,NA,NB, ppoc)
NASNE#1

T CONTINUE

K=C -

NA=1

NESNCEF

J=C

CALL WRT)Y (NCFF,IDENToJyKyXCFF,YOFF,NA,NB,PROG)

IF (PROG.NE.T22Y) GC TD 32

AFLC22=1FLC2B

WRITE (£44C) MyIFLG2Z,(TITLE(L) sL=1,7),¥,BCOYC, ICENT
WRITE (6442)

g CCNTINLUE
RETURN

€ FCRMATS
C . .
C
C ] :
34 FORMAT (1HSE,9A6,114,A692X,A6)
3¢ FCRNMAT (1HS$,11,A4,511+56XA6,11X)
3¢ FCRMAT (1KE$,62X,86,11X) o
4C FCRMAT (TH¢,I1,6H1L 2ALls X, TAL,11,A6,51X,A6)
42 FCRMAT (1HS ,3HG.CGyTX9y3H0.0497X43H90.)

- ENT

LY,



SIBFIC WRTINY,

SUBRCUTINE WRTXY (NP,IDENT,J,KsXsYyNA,NB,PROG)
C - : . . ‘
€ WRITE X ANC Y CCCRDINATES

CIMENSICN Xx(1), Y(1)

CATA T22Y/¢F  22Y/

WRITE (€48) NP,IDENT
1F (PROG.NELT22Y) GO TO 4
AF :(JuNELC) GO TC 2

WRITE (€41€) J,K,IDENT

. CC C ¢

2 WRITE (€,14) J,K,IDENT
GC 1C 6

4 WRITE (€41C) J,K,IDENT

3 dF {KeEQ.,1) RETURN

WRITE (€412) 1X1L),L=NA,NB)
WRITE (€,12) (Y(L),L=NA,NB)
RETURN :

FCRVAT STATEMENTS

FCRMAT (1H$,7X413,52X,A6,11X)

1C FCRNAT (1H$49Xe1149X911,42X,A6,411X)

12 FCRNATY (1ES,6F1Q.6)

14 FCRMAT (1HS$,9X,11,9X31H1,9X,11432X,A6,11X)
1¢ FCORVAT (1H$,9X911419%911+32X,A6511X)

' ‘ENC - v
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$IBFTC SIRT

C
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[\ M]

SUBRCUTINE STRAIT (K,ISHR)
A REGULER STRAIGHT SEGMENT

CCMNCN /NAIN/ XIN(10),YIN(LO),NELSMX,PIC2,CELS1yIHUR
COMNCN /FCR3SS/ I4DELS, XBK(ZG).YPK(ZL),XCN(SOO)yYON(EuO) DYDXO ( 540
1), ALPHA(ECC) ,CAPPA(5C0) »SON(S00) ,PI018U

CCMMON /$S/ NBDYL,NRCDY2,TYPEDY,NBCYS

CCMVCN /FNST/ NFIRST

CCVMVCN /NFIGH/ NSPHG,NLAST,XLAST(5G0)

KF IR S T=K

XTESTSXIN(Z2)=XIN(1)

YTEST=YIN(Z2)=-YIN(1)

IF (XTES1.EQ.CeC) GO TO.2

DYCXC=YTEST/XTEST

ALPHEAC=ATAN{YTEST/XTEST)

6C 1C 4

CYEXC=9565S.

ALFFAC=PICZ

CALCULATE CELSNW

2OOS

STCT=SCQRIIXTEST*#2+YTEST#*%2)
ANCS=STCV/CELS1

AINCS=AINT (ANDS)

MEST=ANCS-AINDS

IF (TEST«GEee5) AINDS=AINDS+1.0
CELSNW=SICT/AINDS

DELSNW=ABS(CELSNK)

CELS1=DELSNW

JF (YTESY) €4912,46

IF (XTES1.ECe0.G) GO TO 18

DYCXCH{K+1)=0YDXC

ALFFEA(K41)=ALPHAC

SICGA=1.C

AF (XTESTLTe0e0) SICN==1,.0
NCN(K+1)=YCN(K)+SIGN*DELSNWSIN(ALPHA(K+1))
iIF (NSPHCLEC.0) GC TC 8
XCN(K+1)=XCNINLAST=1)

NLAST=NLAST-1

GC 1C 1C .

XCNi(K+1)= XCA(K)#‘IGN'DELSNN*CUS(ALPHA(K+1))
SCN(K+1)=SCNIKI+SORT{(XON(K+1)~ XCN(K))**2+(YON(K+l)-YDN(K))**2)
CAFPAIK+1)=Ce0

IF (XTESTeLlTeOoUoANDe XON (K41 ) o LESXIN(2) oCRAXTEST 6T 4%l s0eAND JXON (K+

1TX),CEXIN(2)) GC TC 20

dF (ABS(XON(K+1)-XIN{2)) e LEs1eDE-4*DELS.ANCLABS(YON(K+1)=YIN(2)).L
1B 1, CE~44DELS) GC TC 20 ‘
K=K+1

GC 1C 6

33
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1¢

1&

Ny
[\

CYCXCHK41)=Ca0

ALPKALK+1)=C.0

SICN=1.0 '

IF (¥TES1eLTe0a0). SICN=-1.0

AF (NSPHC.EC.0) GO TC 14

XCN(K+1)3XCNINLAST-1) '

NLAST=NLAST=1

GC 1C 1¢é

XCN(K+1)2XCN(K)+SIGN*DEL SNW

NCN(K+1)2YCN(K)
SCA(K+1)3SCN{K)+SCRT(IXCNIK+1)=XON(K))%4Z+{YON(K+1)=YONIK))%%2) .
CAFPAIK%1)=C.0 '

AF (XTESTeLTe0uCoANDeXONIK+L)oLESXIN(2) eCReXTESToGT o oeOaANDXON (K4
11).CEXIN(Z)) GO TO 20

AF (ABS{ICN(K+1)=XIN(2)) eLEe1oOF~4*DELSoANCoABS{YONIK+1)=YIN{2)),L

TEelsCE~4#CELS) GC TC 2C

K=K41

GC 1C 12

DYCXCHK£]1)=5G5GGG,

ALPHAUK+1)=PIC2

SICh=1.C ,

JF (YTEST1aLTe0eQ) SICN==1.0

XCN(K+1)=XxCN{K)

YCN(K+L)sYCNIK)+SIGN#DELSNW

SCN(K+1)= <CA(K)+(QRT((XON(K+1)~XCN(K))**2+(YON(K+1) YON(K))**Z)
CAFPAK+1)=C,0

TF (YTESTelTe0aUeANCLYONIK+1)oLEJYIN(2),CRAYTESTGToiiel)a ANDWYON (K4

11).CE«YIN(2)) GC TC 20

IF (ABS{I)CNIK+1)-XIN(2))eLE1s0E-4*DELS+ANC. APS(YON(K*I) YIN(Z)) L
‘1E+1.CE-42DELS) GC TO 20

K=K+1

GC 1C 18

K=K+£1

CC 22 KAL=SKFIRST,K

ALPFANKAL)oALPHA(KAL)/PIOIBO

RE TURN '

ENC
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22 XaYs RS

NaNa X TN

$18F1C CLEIC,

SUBRCUTINE CUBIC (k).

FIT A CLEIC BETWEEN 2 STRAIGFT LINES -< RESTRICTION - THE STRAICH}

LINES CANNOT BE VERTICAL -
ClNEhS[Ch Aata.qi. BP(«) ‘ ' : ‘
CCMMCN /FAIN/ XIN(LD), YIh(lO)'DELSNX PIC:.FELSI IHUF'_ , ' :
CCMNMCN- /FCR2SS/ [.DELSoXBK(ZO)vYBK(ZG)pXCN(SFO).YON(Z,O’oDYDXO(S,» .
1), ALPHACECC) ,CAPPA(SCO) 5SONI50D),P10180 -
CCMVMON /$S/ NBDY1,NBCDY2,TYPPDY,NRCYS
CELSIN=CELS] :
CELS=DELS1
KCUNT=C o
K=K=-1 .
KSTART=K
X23XIN(Z)

©X3=zXIN(2)

YZ=YIN(2Z)
Y2z=YIN(2)
cLCPc—(Y]f\(‘O) Y3)/(XIN(4) X3)

“SETLP 4 x'-q uATnlx OF C(EFF!CIENTS

Ao

Aﬁ}l'l)zl-c
AAt1,2)=02
AAL]1,43)=)29%X2
AA(l44)=)2%23
AA(241]=CeC
AA{242)=1.C"
AA‘¢'3,~¢0C*X2
AAI(Z44)=74C8%2%%2
AA(2,1)=1.C

TABL2,2)=)2

AA(2,3)=222%%2

CABA(2,4)=)242%3

AALa,1)=(C.C
Ab(4.2)=l-C
AA(4,3’=;.C*X3
AA(4:44)=2,CX32%2

CC 2 11=1,4
CEBLC(AALTIT,JU),JJ=1,4)
CCh‘lNLE

CSETUFR VECTCR OF CRIGINAL CONSTANTS -- ER

BR(1)=Y2

BELZ)=(YZ-YIN(1))/{X2=-XIN(1)}

BB(2)=Y3

BE(4)=(Ylh(4)-¥3)/(XIN(4)-X3)
CEBLCIBBITI)vI=1,4) ‘
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1c

1z
14

16
1€

2C

[\}]
L8]

(X XaXg)

2¢

NSINeg

KSIv=Q

CALL SIMC (AA4BB,NSIN,KSIM)

=8B (1)

C=RR(2)

A=BB(4)

C=RR(2)

B=BP(3)

K=KSTART

KCUNT=KCUNT+1

XCNAK+1)=XIN(2)

YCN(K+1)=YIN(2)
CYCXCHK+1)=3,CHASXON (K+1) #5242, 0#BEXON(K+1)4C
CAPPA(K41)=(6,0%ASXON(K+1)+2,0%B)/ ({1.D4CYCXO(K+L)#62)¢%1,5)
ALPFAK+1)=ATAN(CYDXC {K+1))
CSSCELS/(14C+o2%TANH(ABS (CAPFA(K+1))))

K=K41

CXKP1=DS/{SGRT(1.C+0YDXC(K)))

CMIF (XIN{Z)eLToXIN{2)) DXKP1=<DXKP1

XCN(K+1)sXCN(K)+CXKP] .

YON{K*#1)= A*XON(K+1)**3+B*XUN(K+1)**2+C*XCN(K+1)+C
DYCXC{K£1)=2,0%A%XON{K+1)%%x242 ,0*BEXCN(K+1)+C
CAPPA(K+1)-(6 OxARNCN(K+1)+2.0%B)/ ( (1. 0+CYCXC(K+1)** )**1 5)
CS=CELS/{1. C+ 2% TANH (ABS (CAPPA(K+1))))
ALFFAI(K+1)=ATAN(CYDXC (K+1))
SCANIK+1)=SCN(K)+SCRTI(XONIK+1)~XON(K) Y2224 (YON(K+1)-YON(K))**2)
JF (SLCPZz+CTol.0) GC TO 8

AF (XINC4) LT X3 ,ANDoXON(K+1),LEX3) GO T0-10

GC TC e :

TF (YIN(C)oCEaY3,AND.YON(K+1)aGT.Y3) GC TQ 19

TF (YIN(&4)oeLToeY3I ANDJYON(K+1)LELY3) GO TC 10

GC 1C 6

F (KOUNT.GTL.ICC) GC TO 20

DELSS=DEL ¢ _
CSTEST=({XCN(K+1)=-XIN{3)) %22+ (YCN(K+1)=YIN(3)I%%2)%*%*,5
dIF (ABS(CS~CSTEST)aLT..01%DS) GO TC 12

TF (CSTESTelT.eC1%DSY GO TO 14

"IF (CSTEST-e5%DS) 18,16,16

K=K-1 .

XCN(K+1)=XIN(3)

YCK{K+1)2YIN(3)

GC 1C 2¢ ’

DEL<=DELS+(CS- DSTEST)/FLOAT(K 1- KSTART)

IF (KOUNY.CEL10Q) CEL“(DELS+EELSS)/2 0

CLC 1C 4

BEL“DEL‘-C‘TEST/FLGAT(K KSTART]

SIF ({KOUN1.CEL10) BELC‘(DELS+CELSS)/2 0

GC 1C 4

DELS15DS*1.2

TF (CELS]1.CTDELS) DELS1=CELS

KRITE (6424) KOUNT,LA,B,C,D

WRITE (642¢€) DEL‘IN,CELS,DEL<1,DSTFST

. KENC=K+1
- KSTART=KSTART+1

OC 22 IsRSTART,KEND
ALPPA(IISALPHA(I)/PICIBO
CCNTINUE

RETURN

FORMAT (1HG92Xy1442XsLOHITERATIONS 42X y4HA = ,1PEL2.5,2X,4HB = +1PE -

112.542X94EC = 41PEL24592X44HC = s1PE124,5) -

© FCRMAT (ZX,1CHDELS IN = ,FB8.5,3X,THDELS = ,F8.5,3X,11H0ELS OUT =,
1FB4843XyCHCSTEST = ,F8.5)
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$IBF1C FASHB

SUPRCUTIMNE FNSTRE (K)
c FINAL SIRAIGHT SEGMENT ON THE .HUB ANC SHROUD

CCMMCN /RAIN/ X[h(lO) YIN(IO)'DELSNX PIC2,CELS1, IHUR
CCMMEN /FCR3SS/ I,DELS,XBK(ZL)'YBK(ZO).XCN(SfO).YON(“LO),DYDXO(ﬁuu
1), ALPHA(ECC),CAPPA(5CQ) ,SON{500),PTI0180 "

CCMMCN /$S/ NBDY1,NBCDY2, TYPEDY,NBCYS

CCMNCON /ENSTY. hF[RST

NF IRST =K :

CS=CELS]

CELSTR=DELSMX _

NTEST=YINM(Z)-YIN(1)

XTEST=XIM(Z)=XIN(1)

ASICN=1,.(

IF {XTESTelTe0s0) ASIGN=-1.0

ASTOR=0

SSEC=SQRT(XTEST*%2+4YTEST#%2)

IF (XTES1.ECe0.0) GO TOD 2

fl'F—(-Y-T-E‘S-'"._-E'G-.‘O’.‘G')—G C—TB—4
CYEXC=YTEST/XTEST :
ALPRAC=ATANIYTEST/XTEST)
SINAM =SIM{ALPHAC)
COSAL=SCCES(ALPHAC)
GC T1C ¢

2 CYCXC=SICN(S9999,,YTEST)
ALFPEAC= <IGN(PIOZ'YTE‘:T)
SINAL=1.C
CCSAL=0.(C
GC T1C €

4 TYBXC=C.(
ALFEAC=C,.C
SINAL=CLC

- CCEAaL=1.(

& CYEXC(K£1)=0YDXC
ALFEA(K+]1)=ALPHAC
IF (CSeCY1eCELSMX) GO TO 8

. CC 1C 1€

g IF (ISTARNE.Q) GC TC- 16
osSLAST=0¢ '
ACNI(K+1)=XCN(K)
XCN(K+1)=YCN{K)

. ICCUNT=C 4 |

16 XSAVE=XCM(K+1)-XIN(1)

. YSAVE=YON(K+1)=-YIN(1)
SSTAR=SCRT(XSAVEI S 2+ YSAVE#®*2)
ASTARS(SSEC-SSTAR) /DELSTR
ATESTSAST1AR=-FLCAT(IFIX(ASTAR))

" IF (ATESVeCTee5) ASTAR=ASTAR+1.0
NSTARSIFIX(ASTAR)
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14

1€

1€

2¢

K=K-1

DS=(SSEG-SSTAR)/FLOAT(NSTAR)

1STAR=1 |

IF (CSeGToCSLAST.CR.ASTARLEG.0) GC TC 12
IF (ICOUNT.GT.0) K=K+l

GC TC 1¢

TF (KeGT.NFIRST) GC T1C 14
K=NFIRSTY
CALL STRAIT (K,4C)

K=K=-1

6t T1C 1€

DSLAST=SCRT({XCN(K-1)~ XON(K))**2+(YCA(K 1)-YON(K))I*%Z)%k]l,2
CELSTR=CELAST

TCCUNT=ICCULNT+]

GC 1C 1cC

XCN(K€1)=XCN(K)+ASIGN*DS*COSAL

NCNA(K+1)2YCN(K)+ASTGN*DS#SINAL
SCh(K+1)-<CN(K)+<CRT((XON(K+1)—XON(K))**2*(YON(K+1) YON(K))**Z)

CAPPA(K+]1)=C.0

TF (ABS{YCN(K+1)=XIN{2))oLEe+sGIL*DSeANCeXTESTNELOLC)Y GO .TO 18
TF (ABSIYCA(K+1)=YIN{2))oeLE, ,0N1*DSJANCGXTESTLEQ.0.C) GO TN 18
K=K+1

IF (ISTAF.EG.C) CS=0C*1.2

GC 1C ¢

CELS1sDELS

XCAN(K+1)=XIN(2)

YOCN(K+1)=YIN(2)

NBCY1=K+]

K=K«£]

EC 2C KAL=NFIRST,K
ALPPA(KA[)-ALPHA(KAL)/PICIBO
RETLRN

ENC
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$ IBF1C #3515

SUBRCUTINE FRSTSH (K)

SRacASAn

FIRSY STRAIGHT SEGMENT SHROUC
IF THERE IS NO HUB INTERCHANGE POINTS (X1,Yl) ANC (X2,Y2) .
ANC TREAT LIKE FINAL STRAIGHT SECTICN CN THE Hu8,
TEEN REVERSE XGN AND YON “ARRAYS
CCMVMCON /MAIN/ XIN{1C),YIN(10),DELSFX,PIC2,0ELS], IHUE ,
CCMMCN /FCR3SS/ I,DELS,XBK(2C),YBK(20) 4XCNI500),YON(EG0),DYDXO(ELE
1Y,ALPHA(ECC),CAPPA(SCO)ySON(500),PIC180
CCMMCN /898y NBDYIpNBCDYZ,TYPEDY'NBCYS
CCMVMGN /ENST/ NFIRST .
CIMENSICN xA(2), YA(2)}, DSV(500), ASV{500), XSV(500), YSV(5Ca), SS
ANVLECC) S ‘ T
‘SCN(K)=C.C
IF (IHUB.EC.1) GC TC 8
€C 2z I=142
XAUT)sSXIN(T)
2 YALL)sSYIND)
XIN(1)=Xx2(2)
XIN(2)Y=X2{1)
YIN(1Y=YEL(2)
NIN(2)=Y2(]1)
NFEZ=K

NXCN(K)=YIN(1) , : : '
XCAA(KDI=XIN{1) , -
CALL FNSTRE (K) : -
KSV=K
DO 4 I=NFBZ,KSV
KSRsKSV41-1 :
DSVI(KSR)=CYCXO(I)
ASV(KSR)=ALPHA(I)
XSVHKSR)zXCN(T)
A YSVI(KSR)=2YCN(])

4 ‘SSV(KSR)=SCN(I)

" CC € 1=NFBZ,KSV

CYEXC(I)=0SV(I)

ALPHALT)=ASV(I)

XCN(I)=XSV(T)

YONCI)=YSV(T)
C SON{I) =SSV’

CAPPALI)3C.0

& CCNTINUE
CELS1=ABS {SCN(KSV)~- SCN(KSV—I))
NBEV1=C
RETURN

iC

¢

IF THERE IS A HUR, USE X VALUES FRCM FINAL STRAIGHT
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< YaXaXg)

1C

‘14
1¢

1¢

SECTICN ON THE HUB FCOR FIRST STRAIGHT SECTION ON
SHECLC

XTEST=XIMN(1)=-XIN(2)

YTEST=YIN(1)-YIN(2)

IF (XTES1.EC.0.C) GO TO 10
DYCXC=YTEST/XTEST
ALPEAC=ATAN2(YTEST,,XTEST)

6C YC 12 .

CYCXC=6¢ccS,

ALFEAC=PICZ

K=K=-1

NBCC=NBCY] .. : . '
AF (TYPRLYeECe3.CoeANC.NBDYS,EQ43) NRCC=NBOCY2
CC 1€ I=NFIRST,NBCC :
KEEP=NBDC+NFIRST-1

XCN(K¥1)=XCN({KEEP)

CYEXCAK+1)=CYDXC

BLPHA{K+]1)=ALPHAC

IF (I.EGNFIRST) GC TC-14
NCN(K#1)=YCNEK)+ [ XON(K+1)=XCN{K)}I%TYDXC

" SCN(K+1)=2 SCN(KI+ (XON{K)~XON{K+1))%COS(ALPHAC)

GG TC 1é

XCN{K+1)=YIN(L)+ (XON(K+1)=XIN(1))*CYCXC
CAFPA{K41)=C,.G '
ALPHA{K+1)=ALPHA(K+1)/PIC180

K=K41

CCNTINUE

CELS12SCN (K)=-SON(K=-1)

RETURN

ENC

10



€
€.
C

- ARCI==TAN{SLCPE)

$TBFTC LENM]

SUBRCUTINE LEM (K) .. ‘
SLERﬁUY[NE TC CALCULATE POINTS CN A'LEMNISCATE

CCMMCGN /FCR2SS/ I DELS,XBK(ZC),YBK(ZO),XCN(SGO) YON(‘"O).DYDXO(‘”U
1) 9 BLPHA(ECC),CAPPA(5C0) ,SON(500),PIC0180

CCMMCN /8S/ NBDYI'NBCDYZ9TYPEDY¢NBtYS

CCMNMCN- /MAIN/ X[N(IO)vYIN(lO)oDELSVX’PIGZvCELSI,IHUP

CELSIN=DELSI

K=K-1

KSTART=K

CELS=DEL¢]

THETPX=ATAN(ABS((YIN(3)~- YIN(Z))/(XIN(3) XIN(Z)))) ‘

A= ‘CRT(((XIN(B) XIN(Z))**Z*(Y!N(3) YIN(2))#%2) /(2. O*SIN(Z O*THETNX4
A1)

KCUNT=0

IF (YIN(]1)<EQe.YINt2)}) GO TD 10 -

TF "{XIN(]1).EQ.XIN{2)) GO TO 2
SLCPE=(YIN(2)- YIh(l))/(XIh(Z) XIN(1))

12

14

1€

1€

GC 1C 4

SLEPE=S5¢5S,

ARCT==PIC2

DC € [ROTs1,3

XN=XIN(IFCT)

XIN(IROT)sXN#COS(AROT)-YIN(IROT)2SIN(ARCT)

Nlh(IROT)=XN*SIN(AROT)+YIN(IROT)#CDS(AROT)
=KSTART

'XCN(K+1) XING2)

YONAK41)=YIN(2)

CAPPAI(K%1)=0.0

CYCXCHK41)=040

WLPHAHK41)=0.0

KCUNT=KOUNT+1

DSSAVE=DELS

CS=CELS

DTRET=DS#82/A%%2

THEET=DTHET%,5

R=A#*SQRT(2,0%#SIN(2.0%THET))

DSCHEK=R4CCS(THET) :

F (DSCHEK.GT.1.1%DS) GO TO 14

IF (CSCHEK.LT..9%CS) GO ‘TO 16

DEL$=DS

GG 1C 18

THETETHE1- 4024 DTHET
GC 1C 12
THET=THET4.02#%0THET

6C TC 12 .

K=K<1 : '
R=B¥SQRT(2, 0#SIN(2.04THET) )

4



Ny
Ny

2¢

Y
ag
4z

44

4¢€

KCON:(K#1)=XIN(2)=R3COS(THET) -
YCN(K+1)=zYIN(2)4R*SIN(THET) )
SCN(K+1)=SCN(K)+SCRT((XCNIK+1)=XCN(K))I##24+ (YON{K+1)=-YON(K))%%2)
IF (ABS{SCN(K+1)-SCON{K))eGT.1.05%DS) GO TO 22
IF'lABS(‘Ch(K*l)—SON(K)).LT..QS*DS) 6C YC 24
GC 1C 2¢ ’

THFETY=THE 1~ G2*DTHET

GC 1C 2¢

THEET=THEVT+,C2%DTHET

GC TC 2¢ o
CYOXCUK£1)==TAN(3LCO*THET)
ALFEANK+1)==3,C*THET.
CAPPA(K41)=2,0%SCRTISIN(2,0%THET)/ 2, O)IA
DSsBELS/SCRT(1.C+ARSICAPPA(K+1)))

IF (ABS(GS-DSSAVE)+GTee25*DSSAVE) ©S= DSSAVE+SIGN(.2‘*CSSAVE DS-CSS
1AVE)

DSSAVE=DS

CTHETSDSASCRTUSIN{2.C*THET) /2.C) /A
THET=THEV4C THET

AF (THETLLE.THETMX) CC TC 18

dF ((KOUN1.CT.5C) GC T0-36
CSTEST=((XCN(K+1)=XIN{3))%%24 (YCN(K+1)-YIN(3))**Z)*%,5
IF (CSTESTLCT.DS) GO 1O 34

dF (CSTESTeLT4.QCCL2CS) GO TC 28

JF (CSTEST-45%DS) 32,32,30

YCN(K#1)=YIA(3)

XCN(K+1)=XIN(3)

CC 1C 36

CELS=DELS-CSTEST/FLOAT(K+1-KSTART)

GC IC @

DELS=DELS4CSTEST/FLOAT (K+1-KSTART)

GC T1C 8

DELS=,8%TELS

GC 1C 8

CELS1=0S%1.2

IF (CELS1eGT.DELS) DELS1=DELS

WRITE (6444) KOUNT,THETMX,A

WRITE (€&34€) DELSIN,CELS,DELS1,CSTEST
KENC=K+1 ‘

KSTART=KSTART+]

JF (YINU(Z).EQ.YIN(1)) GO TO 40

nc 2§ KRCT=KSTART,KEND

=XCN(KRCT)

XCA(KR01)-XA*COS(ARCT)+YCN(KRFT)*SIN(ARCT)

YCN(KROT)=YCNA{KRCT)*COS (AROT)-XN*SIN(ARCT)
ALPFA(KRCT)I=ALPHA {KRCT)~AROY
CYGEXCHKRCT)=TAN(ALPHA(KROT))

CCNTINUE

DG 42 KAL3KSTART,KENC

ALPEAAKAL)=ALPHA (KAL) /PIC18Y

RE TURN

FORMAT (2X,1342X4,13HITERATICNS~=-43X,13HTHETMXCALC = ,F10.5,3X,8KA

1CALC = +F1C.5)

FCRMAT (ZX,10HDELS IN = ,F845, 3X’7PDELS = yFB84593Xy11HDELS OUT = ,
1F8..,3X.‘FC°TEST = 4FB8.5)

‘ENC
73




SO S S

. $IBFIC ELLIPS

AaEmN Y YaXs ' XaRats,

[ 2

(2 XaXaX: )

1€

SUBRCUTINE ELIPSE (K)

" TKIS SUBRGUTINE FITS A SEGMENT OF AN .ELLIPSE -TO TWO ARBITRARILY

CRIENTED STRAIGHT LINES NGT MCRE THAN 9C CEGREES APART

* CCMNCN /MAIN/ XIh(lO)pYIN(lO)oDELSNX PIO2oCELSlolHUB

CCMMCGN /FCR2SS/ 1,0ELS,XBK(2G),YBK(20Q), XCN(SOO).YON(:GO’,DYDXO(5"0
-1X9AUPHA(SCC),CAPPA(5CQ) ySON(500),P10180

CCMMON /8S/ NBDYL, NBCDYZ.TYPEDY.NBCYS

TRANSLATE INPUT BREAK POINTS SO THAT POINT NO. 2 BECOMES
TEE CFICIN .

CELSIN=CELES]
KCUNT=C
DELS=DELS]

PI=2,16156G2653

K=K-1
KETART=K
TM2=EXINtL2)

¥23YIN(2)

TCC 2 I=1,4

XINCDY=XIN(T1)=X2
NINCIYSYIN(I)=Y2

"ROTATE THE TRANSLATEC BREAK FOINTS SC THAT THE SLOPE OF THE

FIRST STRAIGHTYT LINE IS ZERO

TF (XIN{Z)NEGXIN{1)) GO TO 4
SLCPE=SGCCCS,
PHI=-PI0Z

“iIF UYINCIVWGTLYIN(2)) PHI=PIC2
"GC 1C ¢

SLEPE=(YIN(2)-YIN(1))/(XIN(2)=-XIN(1))

T PHISATAN(SLCPE)

TF (XINCIYeLToXIN(2)) PHI PIOATAN(SLCPE)
€C € I=1,4

qurlN(I)

XIN(I)= XB*CCS(PH!)+YIN(I)*SIAIPHI)
NIMT) ==3ARSIN(PEI)+YINCI)®CCS(PHI)

" CETERMINE THE ELLIPSE

IF (XING¢) o NELXIN(3]) GO TO 10
B=YIN(3)

AsABSAXIN(2))

PHIAB=PIC2

6c 1 12
SLCPZ=(YIN(4)=YIN(31)/(XIN(4)<XIN(3))

IF (SUOPZoLE.2.02%YIN(3)/XIN(3)) GO TC 52
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[y e YaXa)
mem .

2¢

28

3C

"w
LS T

CAasXIN(2)8SLOP2/YIN(2)
PHIAR=2.C*ATAN{SCRT((C3=-2,0)/C3))
==XIN(2)/SIN(PHIAB)
B=YIN{(3)/(1.CG-COS(PHIAR))
TEEIVMX=PKIAR-PIC2
TEINXD=THETVNX/PIC189

TMRITE (€454) AR, th(l).Y[N(l) PHT s THTMXC,

INITIALIZE THE FIRST POINY CN THE ELLIPSE

K=K STARTY

- XCN{K£1)=XxINT2)

YCN(K#1)=YIN(2)

CAFPA{K%1)==B/(A%%2)

ALPFALK41)=Ca0

CYEXCAK+1):Ca0Q

KCUNT=KCUNT+1

TEEY=-PIC2

CSSAVE=QELS
DS=CELS/{1eC+e2%TANH(ABS(CAPFA(I))))
DTHETSDS/ARS(A)

THEET=THE14C THET

CENERATE THE PCINTS (N THE ELLIPSE
K=Kk4}

ACN:(K+£1)==p*COS{THET)
NCN(K+1)2B2 (1, C+SINITHET))

<Ch(K+1)‘<Ch(K)+<CRTl(XON(K*I)-XCN(K))**2+(YON(K+1)-YPN(K))**2)

IF (ABS{SCN{K+1)=SCN{K)),GT«1.,05%DS) GC TQ 20
IF (ABSUSCA(K#1)-SON(K))oLT.o95%0S) GO TC 22
GC 1C 24

THET=THE1-,C2*DTFET

cC TC 18

AHET=THE1+.C2&DTHET

GC 1C 18

IF (THET.EC.C.0) GO 10 26
CYDXCHK41)=B*CCTAN(THET) /A
ALFHAKK41)=ATAN(CYCXC(K+1))

GC 1C 28

CYCXC(K$1)=59955.

ALPEAK+1)=PI02

CAPPA1K¢])'-A*B/(B*B*COS(THET)**2+A¢A#SIN(THFT)**Z)**I 5

CSSOELS/{1.0%.2*TANH(ABS(CAPFA(I))))

‘IF (ABS(CS-CELS)eGTee20#DELS) DS=DFLS+SIGN(,20%DELS, LS~ DELS)

CSSAVE=LS
CTHET=DS/SCRT(B¥PACOS (THET) #82+A%ARSIN(THET)#22)
C1<=CTHEN

TFET=THET4CTHET/2.0
CTFET=DS/SCRT(R*RACOS (THET)# %24 A%AXSIN(THET)#%2)
JF (ABS(OTHET-DTS)aLT..001%071S) GO TC 32_

CC 1C 3¢

IF (THET.LE.THETMX=DTHET/2.0) GC TC 16

1F (KOUNTLCT.1IGU) GC TO 44

CELSS=DELS
DSTEST=(UXCN(K+1)=XIN(3))%2%2+4(YON(K+1)=YIN(3))%%2)%%,5

“7
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3E

Py

44

'aXa¥a)

AF (ABS([S-CSTEST),LT..01*DS) GO TeC 34
IF (CSTE¢T.GT.DS) GO TO 42
IF (CSTESTeLTeo01#DS) GO TO 36 .°: = .°.° . .-
IF (CSTEST-.5%DS) 40,34,38 T :
K=KH+$] :
XCN(K+1) =X IN (3)
NCN(K+1)=YIN(3)
GC 1C 44
CELS=(FLOAT(K#1-KSTART)*DELS+DSTEST) /FLOAT({K+2-KSTART)
1F {KOUNV.CE.1G) CELS=(DELS+CELSS) /2.0
GC 1C 14
CEL‘ DELS4CSTEST/FLOAT(K+2-KSTARY) .
“(KOUNT.GE.10) OELS=(DELS+CELSS) /2.0
GC 1C 14
CELS=,8%LELS
GC 1T 14
DELS1sDS%1,2
IF (CELS14CT.DELS) DELS1=DELS
WRITE (6,5€6) KOUNT
WRITE (6,6C) DELSINqDELSvDEL‘lyDSTEST
KENC=K+1
DEBLC(XCN (1), YCN{(I),I= KSTART.KEND) PEI
KSTART=KSTART#1

RCTATE AND TRANSLATE BACK

LG 8C KRCGT=KSTART,KEND _
XASXCN(KRCY) .
XCN{KROT)I=XxAXCOS{PHI)=YON(KRCT)*SIN(PHI) +X2
YCM(KROT)=XA*SIN(PHI)#YCN(KRCTI*COS{PHI)+Y2
ALPHAUKRCT)=ALPHA(KRCT ) +PHI

IF (ALPH2{KRCT).EQ.PIC2) GO YO 46
GYDXCfKRCT)=TAN(ALPHA(KROTi)

GC TG 4¢

CYBXG(KRCT)399995,

ALPRA(KRCT)sALPHA (KRCT) /P10180

CCNTINUE |

RETLRN

WRITE (6,58) SLOP2,XIN(3),YIN(3)

<STCP

 FORMATY (1HC,10X,4HA =,1PE10.345Xy4HR = 41PEL10.3,5X,5HX0 = 'IPEiG,

139 5X9 THY( ' 91PEL1Ce3/9XsTHFHTI = 41PE1Ce3 45Xy GHTHETMX = ,1PE1C.3
21 . .

FCORMAT (11X,13,2X413FITERATICNS===) .
FORMAY {1HC,10X,42HCCMBINATICN OF SLOPE, X , Y NOT COMPATIBLE/SX,9

CIHSLCPE2 3 oFTe393Xy9HXING3) = 3FTe3,3X,9RYIN(2) = ,F7,.3)

FCRMAT (11X,10HDELS IN = ,FB. 5.3X,7HCELS = yFB4543X,11HDELS OUT =>‘

LeFELE 43X IHCSTEST = ,F845)

‘BNC

45



$IBFIC PRLFS

SUBRCUTINE PRELPS (KCDE,KAT,1A,K1,K2)
CCMNMGN /MAIN/ XIN{1G),YIN(10)4+DELSMX,PIC2,CELS1, IHUR
CCMMGN /FCR3SS/ I3DELS,XBK(2C) s YBK (201 ,XCN(50C),YON(ECU),DYDXO( SCY
1) ¢ BLPHA(SCC ) yCAPPA(5C0) 4 SONIS00),PIC18B0
CCMNCN /<PREP/ KFREP
KPREP=1,
AF (KAT.EC.1) GC TC 20
KIC=KODE
X1=XIN(1)
Y1=YIN(1)
IF (1ALEC.S) GC TC 2
XC=XIN(4)
YC=YIN(4)
G6C 1C 4
2. XC=XIN(E)
. YC=YIN(E)
4 CC 14 IB=1,1A
GC TC (£4891G51298412)4KODE -
¢ YINIBI=VIN(TA)- (YIN(IBL-YIN(IAD)
. BC TC 14
8 XIN (1812 TN (1)~ (XINCIB)I=XIN(1))
€C 1C 14
1C YIN(IB)=YIN(1)=(YINCIB)-YIN(1))
6C T1C 14
1z XIN(IBY=)IN(IA)= (XIN(IB)=XIN(IA))
14 CCNTINUE
. DERUGIXINCIY, I=1,1A)3(YIN{T),1=1,12),KOCE
1F (KODE.EC.5) GC TO 16
1F (KODE.EC.6) GC TO 18

- RETURN .

l¢ KCOE=1
GC 1C 4

b ¥~ "KCCE=3.
GC T1C 4

2C  OC 2z IB=K1,K2 .
GO TC (22924926428,22426),KIC ;
22 YONCIB)=YC- (YON(TR)-YC) : '

£C TC 3C
24 XCN(I8)=)>1- (XON(IB)-x1)
GC Y€ 3cC .
26 YCN(IB)=Y1-(YONE(IB)=-Y1)
GC 1C 3¢
28 XCN(IB)=)C- (XON(IB)=-XC)
3¢ CYEXC(IB)=-CYDXC(18)

3z CCNTINUE
DEBUGIXCN(I)yI=K1y KZ),(YCN(I),I K1,4K2)y KID,KI,KZ
IF (KID.EQ.5) GC TC 24
dIF HKID.EGs&) GO TO 36
RETURN '
. 34 KIC=2
€C TC 2C
3¢ KIC=4
" GC 1C 2C
ENC ’
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$I6F1C TEST,

SUBRCUTINE TEST (IA).
CCMMCN /FAIN/ XIB(IO)vYIN(lO),DELSPX.PIGc.CELSI,IHUP : .
CCMNCN /FCRISS/ 1,DELSyXBK(20),YBK(2C) XCN(5C0),YON(SCO),DYDXO(ECO

J)oﬂtPHA(E(C)pCAPPA(SCO)JSUN(SOO)vPIOlSO

GCCMNCN /SPREP/ KPREP

M=1A-1

IF (XIN(Z)+EQ.XIN(1)) GO TQ 2
SLPI=(YIN(Z)=YIN(1))/(XIN(2)-XIN(1))

€C 1C 4

SLP1=9964§, :
TF TYIN(Z1aGToYIN(M)oANDoXIN(2)oLT. XIN(M)) GO TO 1€
IF “IXINC1).EQ.XIN(M)) GO TO &

SLPZ=(YIM(N)= vxu(l))/(xxw(n) -XIN(1))

'6C 1C 8

SLFZ=996¢6,

RCTATION CALY

+IF {SLP14GT14SLP2) RETURN

MIRRCR IMTC XIN{1)

CALL PRELPS (2,Cs1A)
RETURN
END

SIBFI1C SMIR CECK,LIST

'2¥2¥s12

F W

SUBRCUTINE MIRRCR (K,YCL)

THIS SUBRCUTINE MIRRCRS THE KUB TO CRTAIN THE POINTS ON SHROUD
LSED FCR 22Y = 2-D INLETS

CONMCN /FCR2SS/ I,DELS,XBK(20), YPK(ZO)oXCN(500),YON(‘OO),DYDXO(EGO
11, ALPHA(ECC) sCAPPA (5€0) 4 SON(500) ,P1C180

CCMMON /9S/ NBDY1,NBCDY2,TYPEDY,NBLCYS

BC z J=1,NECY1

KEKE]

1STARS1422NBDYL-K
XCN(K)=XCN (ISTAR)
YCN{(K)=2,0#YCL-YCN (ISTAR)
CAFPA(K)==CAPPA(ISTAR)
DYCXC(K)=-CYDXC{ISTAR)
ALPFAYK)s-ALPHA(ISTAR)
BCN(K)=SCN(ISTAR)
CONTINUE

WRITE (6,4) YCL

RETURN

FCRMAT (Z3kKUB MIRRORED INTD Y CENTERLINE = ,F8.3)
ENC

<7



$I18F1C SINTP

SUBRCUTINE SINTP (ZswiyNyX1l,Y1)
DIVMENSION X{20C), Y(200), Z(200), W(200)
CC 2z 1=1,N

- X(I)=2(1)

YOI=W (1)
CALL SCRIXY (X,Y4N)

0C 4 1=1,N

K=1 '

IF (X1eGl,X(1)) GC TC 4
HF {X1eEC,X(I)) GC TC 6
dF (Xlel1.Xx(1)) GG TC 8
CCMYINUE

¥l=Y1{K)

GC 1C 1C

AF (KeECel) GO TC 12

IF (KoECaN) K=K-1

Wl=(X1-X(K))%{X1- X(K+1))/(X(K 1)- X(K))/(X(K 1)=-X(K+1))
WZ=(X1=X(K=1) )R (X1=X{K+L D))/ (XIK)=X(K=1) )/ [X(K)=X(K+1})
WA= (XL=-X(K=1) I % {XL=X{K)) /{X{K+L}=X{K=1) )/ {X{K+1)=~X(K}))
NV (K=1)%R14Y(K)*R2+Y(K+1) 203

RETURN

Y1=C,.0

RETLRN

ENE

gy



$IBF1C SPRCRC

SUBRCUTINE SUPERC (XPRK,YBRK,ENREEL,CELS]y ISTART)
CIFENSICN XBRK(5), YBRK(5), XBK1(12), YBK1(12)

ECUIVALENCE (N,EN) :

REAL LOGXCA,LOGYCB,N

CCMMCN /SUPF/ IFLC

CCMMCN /FCR2SS/ 1,DELS,XBK(2C),YBK(2C), XCN(S”O),YON(SOO)’DYDXO(S”O
l)'ALPHA(‘(C).CAPPA(SCO),SON(‘GO)'PIOIBO

CCMNCN /SUPN/ XCA,YCR4LCGXCA,LOGYCP

CCMNCGN /MEIGH/ NSPHG,NLAST, XLAST(SGO).YLAST(SOO)

CCMMCN /SPREP/ KFREP

1Pr=c

PI=2,141592¢¢

IF ‘(IFLC+EGsl) CELSHL=DELS1

CELSIN=DEL S

CELSZ=DEL S

KCUNT=C : ’ .
I1=1STARM

IF (IFLD.GE.1) DS=DELS2

KCUNT=KCGUNT+]

1= TSTARY

X4T=XBRK{4)

Y4 1=YBRK{4)

BC 4 J=1,5

NEKLILJ+T )= XBRK(J)

YBK1(J+T)=YRRK(J)

CCNTINUE

CERUC(XBK1(J)yYBKLIJ),J=8,12)

IF (XBK1{S).NE.XPK1(8)) GO TC 8

IF {YBK1{81.LT.YRK1(9)) GO TC &

SLEP=995¢G,

SINATD=1.0

SLCPE=SSESG, -

ATCYCGD=9C,

CCSATD=(C.C

£C 1C 14

SLCP=-G6GGCG,

SINATD==1.( '
SLCPE=-$%¢SSS, - ‘ :

- ATBYCD=-4Q.

CCSATD=C.C

GG T1C 14

‘SLEP={YBN1(G)~ YBKllB))/(XBKl(9)-XBK1(8))
SLCPE=ATAN(SLOP)

ATCYCD=SLCFE/PIC18Q

IF {XBK1(B8)=-XBK1(S)) 10,12,12

SLCPE=PI4SLOPE
ATCYCD=-2TCYDD
IPT=1

SINATD=SIN(SLCPE)
CCSATD=CCES{SLOPE)

99



14

1€

1€

2¢
2z

24

CCNTINLUE

XBK(EY=XEK1(8)

YBKR(EYI=YEK]1(8)

CC 1¢ J=¢,12

XP=XEKR1(S)~ XBKI(E)
¥p=yvEK1(J)-¥YBK1(E8) .
ABK(JYI=XEK]1(8)+XPXCCSATD+YP%SINATC
YBK(J)=YEK]1(8)~- XP*SINATD+YP*COSATC
ECNTINUE

XBK(EY=XEK(E)

YBK(EY=YBK{(g)

XBK(€)=XEK(S)

¥BK(&)=YEKL(S)

XBK(G)=XEK(1C)

YBK(S)=YBK(1Q)

CELS=DELEL

DSSAVE=CELS

XTh=xXBK1(G)

¥TM=YBK11S)

B=YBK(11)-YBKI(6)

MCVECA= ()BK(IZ)-XEK(IL))/(YBK(IZ) YBK{11))

IF (ABS{YCVNEGA)eLELeCNOL) TCFEGA =0 .
CNECA=ATIN(TCMEGS)
AC=XBK(E)+B2TOMEGA

YC=YBK(11}

Az=xC-XBK{1})

%X1S=XQ-XEK(G)

ETAGC=YC-YBK(9)

Y=ETA9

A=XI1G-ETACHTOMEGA

BCA=R/A v

IF (ENREEC) 18,18,2¢"

XCA=X/A

YCR=Y/8

LCCXCA=ALCG(XQA)
LCCYCB=ALCC(YOB)

CALL FONISC (EN)

GC 1C 22

ENsENREEC

BCATCN=BCA*%EN

HF (KOUNTLNEGT) CGC TC 24 .
WRITE (€4114) EN,A,B,XD,YO,CMEGA
=1 '

JLG=1

XCA(I)=XCN(I1)

C1CN=1,/EN

BYsBE*TOMEGA

. DX1=CELS*CCSATD

XP=XTM-XEK](8)
¥P=yTM-YEK1(8)

. XI1RCT= XEKl(8)+XP#CC<ATD+YP*<INATU

XI3x¢-XTIRCT
N=YC-YBK (&)
X=XI-Y*TCNECA-

IF (XeLT4CoC) X=CoC
CSM=SON(1)~SON(I-1)



2¢

2€
3c

2z

34

3¢

3E

4«C

44
4¢

&€
-1

XCATCN=()>/A)*2N
YCRYCN=(Y/B)#%N
ANMCAN=XS$2(N=1,)/B%2N
YNMCEN=Yt 2 (N=-1,) /Be%N
FCFY=XO0ATCN+YOBTCN-1,

AF (ABS(FCFY).LE.1.CE-5) GO TC 28
FPCFY=EN® {YNMOBN-XNMCAN*TCMEGA)
YNEw=Y-FCFY/FPOFY

GC 1C 3¢

YNEw=Y

IF (ABS(Y-YNEW)/YNEW-o1E=-4) 34,34,32
¥=YNEW

X=xJ-Y®TCVMECA

€C 1C 2¢

¥=YNEW

X=x1~-Y*TCVEGA

ETA=y

CELS=DELS2

IPN=1

'[F (X.LT.G.G) X=CeC
XCANML=()/A)%*%(EN-1,)
NCERNML=(Y/B)*X{EN-1,)
F1=XCANM] /A

F2sYCBNNM]/E

F2=TCMEGA*F1

IF (XeEQ.Q0.C) GC TC 38
F1CXxa2X#2{EN~2,) /A®%EN

GC ¢ 4C ‘
AF (ENJEC.2.) F1CX=1, 0/(A*A)
IF (EN,Gle2+) F1CX=0.0

dF (YeEGeCWaC) GC TO 42
F2CY=Y22EN-24 ) /BA%EN
CEN=F2-FZ

IF (CENeMNESCo0) GC TC 44
LEICXI=6€66S,

GC TIC 4¢

DETCXxI=-F1/CEN

-CYEXC(IPMN)=CETDXI

CIVEPT=1,-CETOXI*TCMEGA

IF (AXeELeCoe0sORYeECeDeG)e ANDENeLT 20 ) GO TC 48
Cl=(EN-1.)*FL1COX*CIMEFT

SANC1=DEN%C]

SANCZSFI9( (EN~1, )*F2CY*DETDX I~ GI*TOMEGA)
BKT1=(1.,CETCXI*%2)%%]1,5
CAPPACIPN)=(SANDZ- SAADI)IOEN4*2/EKT

GC 1c 5¢ .

CAPPA(IPN)=59999,
ALPHEALIPN)=ATAN(CYDXC(IPN))/PIN18O
XCN(IPN)=XC-XI

NYON(IPN)=YC-ETA

DY1=CELS4SINATD

If (IFLC.CEL1) GC TC 52

DS=CELS/114G44204 TANK (ABS(CAPPALTI 1Y)
60 1€ 56

1F (IFLC.GT.1l) GC TC 54

DS=CS-.CE5CS | B

Ky,
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;fcc 1C 58 |
1F (CSeGT. CELSHL) DS:DELSHL

3ﬂx KAy ~e1 BE Jesvsa AGAINST ¥BK(11)

L TR {CETEY 1. EC.C.) XTH=XON(I)-0X1

" YNEK=Y

D§=CS

GC TC 58
qF "(ABS{L[S-DELS). GT-.ZO*DELS) DS= DELS+SIGN (., ZO*DELSaDS—DELS)
1F (CSel1ee5G*DELS2). DS=.50*CELSZ

IF (NSPHC.EQ.Q) GC TC 60

DX1s= ABS()LAQTINLAST) XLAST(NLAST 1))'

DX11=DX1 ke
DY1=ABS(YLASTI(NLAST)~ ~YLASTINLAST=1))
NUAST=NLAST-1 e
AF ((ABS(OETOXI)~1,) 70,70,62 e _
OY1=0S/SCRT(1e+14/DETOXI#22) e
IF (INSPHCJNELO) DYT=CX1 ' L .
XTM=YON(1]¥DY]1 . , B AT
AF (YTM=YBK(11)) 66,86,86 S
€TA=YO-YIM . _ ) cuoL T
Y=ETA ' ) a . S : S
, ; v ' : . :
'STRAIGHT SECTION BETWEEN POINTS 11 AND 12 MUST HAVE, SLOPE ABOVE 1,,'”'iif'-
i ¢ : ‘

: .x=ni(1.-iv15)**w)t*c1c~
. XI=XEY*TCMEGA™  °
L XTMEX0-X] ‘

DX13XTM=XCN(I) .

.  DELTAS=SCRTI(DY1#%2+40)x1%%2) ) 2 o |
7 1F {CELTAS.GT.1,02%DSAND. IPN.NEL 1. ANCNSPHGLEQLL) GO TO 68

GC. 1C 8¢ -

.-'nv1=c5*c\1/cEL1A< : S CoL
BC VC 64 ‘ : : !

LX1=CS/SCRT(1.+DETDXI*%x2) )

IF (NSPHC.NELO0) CXx1=CYlL = -

IF (NSPHC NEeQeANDSIFI.EG.1) DX1=DX11
XTV=XON(1)+SIGN(OX1,CETOXI)

XI=XC-XTH
Y=YC-YON(I)
X=NI-YETCMEGA

CIF XeLT,0.6) X=0.0 .,

ACATCN=(yza) RN - el h . :
XNFCAN=X4% (N=10) /A%SN - - :

" NNPCEN=Y$% (N=1.) /B&2N

NCRTCN={Y/B)*%xN Y : S ‘ -
FOFY=XOATCN+YOBTCN=1. : ’ s ' . '

1F (ABS(FCFY)oLEL1.0€=5) GO 10 76 . o '
FPGFYwEN#(YNMGBN-XNPCAN*TOMEGA) ‘ - ,

XNEW=Y-FCFY/FPOFY - : o S

GC-1€. 78 B . ‘ - T !

IF (ABS(Y~ YhEH)IYNEh-.lE -4) 82,82,80 . . !

- X=YNEW S o
S6C TC T4 - , S
Y= YNEW ' S s

o ;? E;:l  ‘;:.Liié;gsgl'f: B} : . S
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‘B¢

gE -

9cC |

%4
€

Sé&

. 1C0

1€2

1C4

IF AROUNT.GT.150) G6C TO 104

X=X1-Y#TCNEGA , S :
NTNZYQ-Y . C

XI=X4YSTCVEGA 0 . : ' St
DY1=YTM=YCAN(I-1) - : : ‘ Cf

DY1=YTM=YCN(I)

DELTAS=SCRT(DY1¥%24DX1%%2)

AF (CELTAS.GToe14G25DS4AND. [PNNEL1. ANC. NSPHG., EC.C) GO TO 84
GC TC 8¢ y

CX1=CS*DY1/CELTAS

GC 1C 712 ’
SCN(I1)=SCN(I-1)4CSM ~
psv=CS !

dJF (NSPHC.MNEL,O) CS=DX1

IF {(ABS(YTM- YBK(II)) LT..OOI*DS) GC 1O 90
=141 .t

IF (YTM=YBK(11})) 36.58:88 .

AqBI=1-1

GC 1C 92

Mk 1=1

f=141

XTVM=ABK{]1)

CC 1C8 J4=1LC,IHI

XP=XCN(J)-XBK1(8)

YP=YCN(J)~YBK1(8) ‘ -
XCNUESY=XEKL{8)+XP#CCSATD~-YP#SINATD
¥CN(J)=YEK1{B)+XP*SINATO+YP*CCSATD
DELZZ2=DELSZ

IF (JeNEJIKI)Y GC TO 104
CSTEST=((XCAN(IHI)=-X4T) %22+ (YCN(IHI )~ Y4T)**2)‘* 5

GF=.

AF (ABS(LS-CSTEST)leLTeos1%DS) GO YO G4

TF (CSTEST.LT..01%2DS) GO TO S6

1F (IHILEC.ILO) CGC TC 102

IF (ABS{CELS2~DSTEST). LT..OOI*DS) GC 70 100
IF (CSTEST.LT,.5%*CS) GO TC 1CO

TIF (LSTEST, CT..S*DS) GO TC 9¢

dHI=IHI£]

I=141

SCN-CGIHI) s SCN(IHI- 1)*ESTEST

ACNCIHTYI= %4 Y

YCN(IHI)=Y4T

GC 1C 1C¢

DELS2=(FLCAT(IHI- ILO)*DELSZ+CSTFST)/FLOAT(IHI+1 ILo)
TF (KOUNT,CE.10) 'DELS2=(DELS2+DEL22)/2.0

- I=1tG~1

GC 1C 2 . N

CELS2=DELS2Z+DSTEST/FLOAT(IHI-ILO) _

qF #{KOUN1,GE+10) CELS2=(DELSZ+DEL22)/2.0 ;
1=11C0-1

Go ¢ 2

CELS25.84DELS2

I=11CG-1

GC 1C 2

ALFHAY J)3ALPHA (J)=ATCYDD

1F (ABS{ABS(ALPHA{J))1-90.).LE.1.0E-4) GC TC 106
CYCXCH J)=TANCALPHA(J)*PIC180)

53



106
1C8

110
112

114

.. 116

118
120

Go 10 10¢

cypxetdy= SIGN1999..ALPHA(J))
CCNTINUE . ' : '
AF {KOUNTSCTSIS50) WRITE (69116) (XBRK(I),YBRK(I)yI=1,5)
DELSYSDS : ' ,

JF ((IFLD.EQeC) DELS1=1.1%DS

AF {DELS)eCGT.DELS2) CELS1=DELS2
CC 112 JsILCyIHI
TF {JeEQ.1) GO TC 11C

'SCK(J)= SGN(J-1)+<QRT((XON(J) XON(J 1))#22+ (YON(J)-YON{JI~ 1))**2)

G0 € 11:

SCN(J)=C.0

CCNTINUE - -

WRITE (6,118) KOUNT

WRITE (64120) DELSIN,DELS2,DELS1,DSTEST . .
RE TURN

FORNMAT (1X/4X4HN = E16+844X4HA = £16.8B,7X4KEB = E16.8/3X5HX0
IB'EX‘HYC = E16.8,3X8HCOMEGA = E16.8/1X)
- FCRVMAT (1HC,60HTHIS SET OF DATA EXCEEDEC 15O0ITERATIONS CALCULAT[ON
1S STCPPEC/SX44HXBRK S X,4HYBRK/SX'1PIOEIO 3)

FORNAT (1Xy5Xe1342X913HITERATIONS-~=-)

FCRMAT {&X,10HDELS IN = ,F8, 5,3X97HDELS = 7F805f3X'llHDELS ouT
"IFBe% 93Xy SHCSTEST = 5F8e5) ) i

ENC
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X

SIBFYC AREAA,

ISLBRCUTINE AREAA ,
CCMVCN 78S/ NBOY14,NBCCY2,TYPEDY,NBCYS - :
CCMMON /FCR3SS/ T.DELS,XBK(2C),YBK(20),XCN(5C0) 5 YON( 50G),DYDXOL 546
11,BLPHALECC) CAPPALSC0) ,SON(5S0N),PIC180
CCMMGN /MNSD/. NNSC,NSDBDY(10) ‘ :
CINENSICM JMAX(2C), JMIN(20),s YLS(20)s YES(29), AREAS(20), YAR(23)
PI=2,14156265 . - BN
< NEP1=NBRCY1+1 SR . 1%
OC 2 J=NEP1,NBODY2
Jd=J
TF (XON(J)eLTaXCAN(J+1)) GC TC 4
CCNTINUE
WRITE (€,2€) :
1F (NNSC.ECeC) GC TC 14 .

SEARCH FCR MINIMLNM AND MAXIMUM X ON EACH NSD (SPLITTER)

SEES an

NBsNBODYZ+1
NE=NEODYZ+NSDBDY (1) _ '
CC 12 I=14NNSD ‘ . : e
AV IN=XON(NB)
YMINC(T)=MB
AV AX=XCN (NR)
YMAX(T)=NR
NEV1=NE-1 -
£C 1€ JSNB4NEM]
AF (XON(J).CT4XMAX) GO TO 6
IF (XON(L)eLTLXMIN) CO TC 8
GC 1C 1¢ '
& AMAX=XON S)
IMAX(T)=S
GC 1C 10
/8 XMIN=XCON(J)
JMIN(I) =
1 CCNTVINUE
NB=NE+1 .
- NE=NE#NSCRLCY:A1+1) o v
) WRITE (&428) xnthaxuax,JNlN(I).JMAx(I)
12 CCNTINUE . (s
14 BC 24 J=NBFI.JJ : v
qA=]
CALL SINTP (XCN,VCN hBDYl,XCh(J),YAR(IA)) :
F (NNSC.EC.C) GC TO 18 b
JENC=ENBOC Y2 . 4 T
OC 1¢ I=1,NNSD . : Do
JMISUMINID) ' , .
M A= JMAXTT) S '
JENC=NSDEDY (I )+JEND
IF S(XON{J ), CT.XOA(JNA).OR XCN{J) o LT XGN{JMI)) GO TO ié&
IA=1A41
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“€ALL SINTP (XGN(JMA).YON(JMA)'JMI JMA+1,XON(J) YAR(IA))
IA=1A¥1
CALL SINIP (XCN(JMI) oYON(JIMI) ,JEND=JMI+1,XCN(J),YAR(TA))
1€ CONTINUE :
1¢ TA=1A41 o , ‘
- NAR(CIAY=YCN(J) - : %
i18=C .
AREA=0.C
cc 2C 1=1,14,2
=1S41
AREA‘(I<)—(YAR([+1)**2 YAR(I)*#%2)%p]" - .
. CAREA=AREA+AREAS(IS)
2C  CCNTINUE '
" AREAC=AREA+YAR(1)2%22P]
" IF (NNSC.EC.C) GC TC 22
WRITE (€43C) (AREAS(I),I=1,19)
Zz WRITE (€,32) JyX(h(J).YOh(J),YAR(I).ARFA AREAD
- WRITE (&,34)
24 CCNTINUE
RETLRN , : ot

2¢ FCRMAT (lHl//9X}1HI.14X.3HXON,18X,3HYON.19X,4HYONH 17Xy 4HAREA, 14X,
19HCI'SC AFEA)

2¢ FCRMAT (IHC ¢SX,TEXMIN = L1PE14,5,5X,THXMAX = 'lPE14. pSX.THJMIN =
' JoI€sEXsTHINAX = L,16) :
3C FCRNAT (74X,1PE21.4)
2z FCRNVAT (EX,13,1PS€21. 4)
34 FCRMAT (1HC)
ENC

$IBFYC NSCRCL

i FING N FCR THE SUPERCIRCLE F(N) = (X/A)##N + (Y/B)#%N = 1 = O
C FRCF X,Y,A,B . :
C

SUBRCUTINE FENISC (N) - , .
REAL LCG)CA,LOGYCB

CCMNCN /SUPN/ XCA3YCB,H LCGXDA,LOGYCE
REAL NMNNF1,N

CATA TCLjelE~&/

IF (BBS{YCA=a5)=45) 244+4

AF APBSIVCEB=,5)=,5) €Er4+4

WRITE (&414) XCA,YOR

NV=1e

XCAYCN=XCA%ANY

YCRTCN=YCGE*%NM

FCEN=XOAICN+YOBBTICN-1.
FPCFN=XGATCNRLOGXCA+YOBTON*LCGYCB .
NVF1sNM=¢CFN/FPCFN .
 dF {(ABS(NM-NMP1)/NM-TDL) 12,10,10

16 NM=NMP1 '

X 3 )

€C 1C €

12 N=NMP1
RETURN

C . o : : '

14 FORMAT (1X/1X341HREQUESTED PCINT IS CUTSIDE MAGIC TRIANGLE)
ENC ’

5¢ | o : o
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SIBFIC SINMG,

[ E A EREENEEEEENEEEEEENNRN NN RN NYNERENEENE NNENENNNENIWEINEINNNENENNENNZENNNEN]

SLBRCLTIME SIMC

FLRPCSE
OB1AIN SOLLTICN OF A SET CF SINULTANEOUS LINEAR EQUATIONS,
Axs8

LSAGE }
CALL SIMCUA,BoN4KS)

CESCRIPTICN CF PARAMETERS

A - MATRIX GF COEFFICIENTS STORED COLUMNWISE. THESE ARE
CESTROYED IN THE CCMPUTATICN. TFE SIZE OF MATRIX A IS
N BY N,

B - VECTCR CF CRIGINAL CONSTANTS (LENGTE N, TFESE ARE
REPLACED BY FINAL SOLUTICN VALUES, VECTOR X.

N - NUMBER CF EQUATIONS ANC VARIABLESe N MUST HE .GT, ONE,

KS - CUTPUT DIGIT ’ o
C FOR A NCRMAL SOLUTICN

1 FCR A SINGULAR SET CF EGUATIONS

REMARKS
MATRIX A MUST BE GENERAL.
IF MATRIX IS SINGULAR , SOLUTION VALUES ARE MEANINGLESS.
AN ALTERNATIVE SOLUTION MAY BE OBTAINED BY USING MATRIX
> INVERSICN (MINV) AND MATRIX PRCOUCT (GMPRD),

'SUBRGLTINES ANC FUNCTICN SUBPROGRAMS REGUIRED
NCMhE

NETHG[
METHCD OF SCLUTION IS BY ELIMINATICN USING LARCEST PIVOTAL
DIVISCR, EACH STAGE OF ELIMINATION CONSISTS OF INTERCHANGING
RCYS WHEN NECESSARY TC AvGID DIVISICN BY ZERQ TR SMALL
ELENENTS.
THE FCRWARC SOLUTIGN TC ORTAIN VARIAELE N IS CCNE IN
N STACES, THE BACK SOLLTICN FOR THE CTHER VARIABLES IS
CALCULATED BY SUCCESSIVE SUBSTITUTIONS. FINAL SOLUTION
"VALUES ARE CEVELOPED IN VECTCR B, WITH VARIABLE 1 IN B(1),
VARIABLE 2 IN B{2)secessecer VARIAELE N [N BN},
IfF NC PIVOT CAN BE FOUND EXCEECING A TOLERANCE OF 0.0,
THE MATRIX IS CCONSIDERED SINGULAR ANLC KS IS SET TO 1. THIS
TCLERANCE CAN PE MODIFIED RY REPLACING THE FIRST STATEMENT,

I FENEBEENNNEBNNNEEEEAENEENNENNS FNNEENNERNENNNEREE S NNNNNNNEREENNNENRENXNNEYWIERRY]

SUBRCUTINE SIMQ (AsByN,KS) -
DIVENSICM A(lY, B(1)

- FGRWARC SOLUTICN
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 ICL=0.0 R _‘. ,

K§=¢C

47 JJ==N L
‘DC 1¢ J=1,N

Jy=J+1
JJd=JJI¥NE]
BICA=0
dT=4d=-J

- CC 4 T=JsN : « !

cEARCF FCR MAX T MUK CCEFFICIENT IN COLUMN

lJ=II+I B
IF (ABS{EIGA)-ABS(A(IJ))) 2,4 4

BIGA=A(IJ)

AMAX=T

CCNTINLE

TEST FCR PINVCT LESS THAN TCLERARCE (SINGULAR MATRIX)
IF (ABS(EICA)-TCL) 6,6,8
KE=1
RETLRN

INTERCHANGE RC®S IF NECESSARY

1=JeNE(-2)
g1 INAX-S

CC 1C K=sS,N
d1=11+N
J=11417
SANVE=A(I]Y
AlLIL)=A(12)
AL1Z)=SSANE

CIVICE ECUATICN BY. LEADING‘COEFFICIENTv
oo
BW(11)sA(]11)/B1IGA

SAVE=B(INAX])
BUINVAX)=E(J)

BUJ)=SAVE/BIGA

ELIMINATE NEXT VARIABLE

IF (J-N) 12,18.12

JES=k&x(J~-1)

CC 1€ IX=zJY,N

AXS=1QS41X

I1sd-1X"

PC 14 JIX=JY,N

AXIANBLIX=]1F+#IX

JIX=IXIXALT
A(IXIX)=2EIXIXI=(ALTIXI)I*A(IIX))
BUIX)=BLIX)=-(B(JI)SA(IXI))

BACK SCLUTICN

NY=N-1
qT=N2N

CC EC J31,4NY
DEES RN
PUELRN

1C=N

CC 2C K=1,J
B{IB)=B(IB)-A(IA)SB(IC)
JAsTA=-N
JC=1C-1
RETLRN

END
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EOD

$IBFTC EOD CECK
Cs #% DOUGLAS NEUMANN POTENTIAL FLOW PROGRAM *%
c ' ' : .
c # CALCULATION OF POTENTIAL FLOW ABOUT BODIES OF
c REVOLUTION HAVING ‘FLOWS PARALLEL AND PERPENDICULAR
c TO THE AXIS OF REVOLUTION,
o
C * MAIN PROGRAM
C
" COMMON / NBSAVE / NBCLD, NIN
NBGLD = 0 : .
CCMMON HEDR(10) » CASE +NB »NNU :
1 ,FLGO3 +FLGO4 »FLGOS 1FLGO6 +FLGO?
2 ,FLGOB »FLGO9 +FLG10 +FLGL1 +FLG12
3 +FLG13 +FLG14 +FLG15 = FLGlé +FLG17
4 ,FLG18 yFLG19 »FLG20 1FLG21 1FLG22
5 » FLG23 yFLG24 1FLG25 »FLG26 1FLG27
CCUBLE PRECISION HEDR, CASE , -
INTEGER FLGO3 +FLGOG »FLGOS +FLGO6 +FLGO7
1 »FLGOS +FLGOS  SFLGL0 - ,FLG1l +FLG12
2 »FLG13  ,FLGl4 yFLG15 +FLGlé »FLG17
3 »FLG18 +FLG19 »FLG20 'FLG21 +FLG22
4 »FLG23 +FLG24 »FLG25 +FLG26 WFLG27
COMMON NT »ND(11) +» MN +NUNA(4)  ,TYPEA(4)
1 ' +NERL - - ,NER2 +NMA +NSIGA +NSIGC
2 JNUNC(4)  ,TYPEC(4) ,NLF(11) :

CCMMON IEC, NSIGEC, TYPEEC(4), NUNEC(4)
COMMON /P/ IPUVEL -
© REAL ~MN

. REWIND 13
10 REWIND 12
REWIND 4
REWIND 3
REWIND 8 ' .
REWIND 9
REWIND 10
REWIND 11
REWIND 15
REWIND 16
CALL PARTY
. C2%% $9*PRESCRIBED VORTICITY IFPLIES TRIANGULARIZAT[ON METHOD UF MATRIX
‘CEs% 222SCLUTICGN (SOLVIT)
: IF(FLG19.GT.0.0R. FLG12.GT. O)GO T0 30
15 CALL PART2 ,
GC TO 40 <
30 CALL PREP .
40 CALL PART4
GC T0 10
END



rBFTC,PChl DECK

. SUBROUTINE PUNCHC(R, J,L0C, CASE)
"orueusxcn R(400)

CRETURN = -

“END' -

xeéit.rrpEX’ DECK

SUBROUTINE TIMEV(T)
CCALL TINEL(T)
1=T/3600. -

RETURN .

END

$IBFTC PCH ‘ DECK

,<UBROUT[NE PUNCHV(AP J.L.Lcc,CASE)
. " .7 .. CIMENSICN AP(500,4), T(5C0)
. i . .- RETURN :
ST CEND LY

-
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?
'
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'
el
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$IBFTC PATI1 DECK

SUBROUTINE PART1

C ' : »
c * CONTROL FCR BASIC DATA AND FORM MATRIX
c .
‘ COMMON / NBSAVE / NECLC, NIN - )
CCMNON HEDR(1Q) ,CASE +NB +NNU
1 +FLGO3 +FLGO4 +» FLGOS +FLGO6 +FLGO7
2 +FLGOB +FLGO9 +FLG10 »FLG11 +FLG12
3 »FLGL3 +FLG14 - LFLGIS +FLGl6 . HFLGLT
4 +FLG18 +FLG19 +FLG20 +FLG21 +FLG22
5 sFLG23 +FLG24 »FLG25 - 9yFLG26 yFLG27
CCUBLE PRECISICN HEDR, CASE
INTEGER FLGO3 2FLGO4 +FLGOS +FLGO6 »FLGOT
1 - »FLGOSB .y FLGO9 +FLG1O sFLG11 +FLG12
2 yFLG13 +FLG14 +FLG15 +FLG16 WFLGLT
3 »FLG18 +FLG19 .  FLG20 WFLG21 +FLG22
4 +FLG23  ,FLG24 + FLG25 . +FLG26 W FLG27
COMMON NT +NG(11) o MN +NUNA(4)  ,TYPEA(4)
1 »NER1 'NER2 o+ NMA +NSIGA +NSIGC
2 yNUNC(4)  ,TYPEC(4) HNLF(11) . ’
COMMON TEC, NSIGEC, TYPEEC(4), NUNEC(4)
CCMMON /P/ IPUVEL
REAL MN
C .
CCMMON /CL/  X1(500), Y1(500), X2(500), -Y2(500), DELS(500),
1 SINA(SCC),COSA(500),XP(500), YP(500)
CGMMON /TL/  TX1(500), TYL(500), NG{500), TG(500), ALFA(500),
1 RSDS(500), CALF(500),SEQ1, SEQ2, NSEQ,
2 CHORD,  TEMP(600),TCNST, DUMMY (4915)
INTEGER 8ON +SUBKS »SEQL vSEQ2
REAL MX W MY . oNG
c '
C % START
c * READ INPUT CATA
NSEC=0
100 REAC (S,4) HEDR, CASE, SEQl, NB, NNU, FLGO3, FLGO4, FLGOS5, FLGOG6,
1 FLGOT, FLGC8, FLGCY9, FLG10, FLGll, FLG12, FLGL3, FLGl4,
2 FLG15, FLGl6, FLG17, FLG18, FLG19, FLG20, FLG21l, FLG22,
3 FLG23, FLG24, FLG25, FLG26, FLG27, IPUVEL, NIN, SEQ2

C#2% #23TRIANGULARIZATION GF THE MATRIX (SOLVIT) IS THE DEFAULT SOLUTION
IF(FLGO9.,EC.0.AND.FLG10,EQ.0)FLG13=1
Cada #3%FLG22 IS GENERATEC (RESEP) BOUNDARY CONDITIONS
Caxx  #d3FLG21 IS EXTRA CRCSS FLOW
1 If (FLG22,LE.O0)GO VO 5

FLG21 = 1
FLGO3 = 1
FEGO4 = 1

Che% *33[F FLAG 18 IS NOT EQUAL TO . FLAG 14 YOU MUST USE D[RECT MATR!X
5 IF (FLG18.NE.FLG14)GC TO 2
IF (FLG21.LE.Q0)GO TO 3

FLGl2 = 1
2 FLG13 =1
FLGO9 = O
FLG10 = O

©f



ifféﬁNTlNUE

i ot LEf NBOLD +EQe O ) NBCLD = NB
"”’?f1C4** *#*CARDS (UNIT 5) ARE THE DEFAULT METHOD OF INPUT

T U U IEC NIN oEQe O ). NIN.= § .
s jﬁfFGRNAT ( 10A6, 2X A6, 8X 14/ 2811, 12, 46X, I4 )
© . 2L IF(SEQ2.GEL.SEQL) GO.TO 120
S ETLIQ WRITE (646)
" 7. [6LFORMAT ( 1HO/38H DATA OUT OF SEQUENCE * SORT ON 77-80 )
RO S (o} - _
12C. SEQ1=SEQ2
. READ (548) CHORD, MN, TCNST, SEQ2
- FORMAT ( 3F10,0, 46X 14 )
,c*** ***THE DEFAULT CHORE LENGTH IS 1.0
: vt IF(CHORDGTo+1.0E-5,ANC,CHORCLLT. 1. oe-s;cuoao 1.0
L TE (SEQ2.LT.SEQL) GO TC 110 , _
i SEQ1=SEQ2 : '
noti a0 WRITE (612) HEDR, CASE, NB, NNU, CHORD; MN, TCNST
"7, 12 FCRMAT ( 1H1 25X, 26KCOUGLAS AIRCRAFT COMPANY /
S . 28X, 21HLONG BEACH ODIVISION /// -
6Xy 43HPROGRAM EODA —- AXISYMMETRIC AND CROSSFLOW //
11X, 29H%#%%% CASE CCNTROL DATA #xsxx ///
6X, 10A6, 4X, LOHCASE NO. A6 // - - :
" 6X 9HBODIES =13/ 6X 9HNNU =13/ 6X 9HCHORD =F12.7/
) ' 6X OGHMACH NC.=F12.8/ 6X 9HTCNST  =F12.7///7 )
: _-IF (FLGO3.GT.0) WRITE (6,516) :
. "16. FORMAT (13X 21HSURFACE OF REVOLUTION )
ottt e IF{FLG04+GTe0) WRITE (6,20)
.- 20 FORMAT (13X  9HCROSSFLOW)
S TR AFLGOS.GT.0) WRITE (6,24)
24 FORMAT (13X 15HOFF-BOCY POINTS )
" IF (FLG06.GT.0) WRITE (6,28)°
» 28, FORMAT (13X 15HBASIC CATA ONLY )
LU IEVCFLGOT.GTL.0) WRITE (6,32)
2. FORMAT (13X 1THELLIPSE GENERATOR )
S % IF S(FLGO8.GT.0) WRITE (6,36)
. .7 36 FCRMAT (13X 14HPRINT MATRICES )
S xe o WTRT(FLGO9«GT40) WRITE (6,40)
% ' &%QFCRMAT (13X 10HOLD SEICEL )
o U L IF (FLGLO0WGT.0) WRITE (6444)
. 44 FORMAT(13X,31HMODIFIEC SEIDEL MATRIX SOLUTION)
. CTF (FLG11.GT.0) WRITE (6,48) .
s~ 77 48 FORMAT (13X 18HPERTUREATIONS ONLY ')
e IR AFLGL2.6T.0) WRITE (6452)
© . 2 - 52. FORMAT (13X 22HSOLVE POTENTIAL MATRIX )
7 2 TF (FLG134GT40) WRITE .{6,56) A _
. w77 56 FORMAT (13X 4THMATRIX SOLUTION BY TRIANGULARIZATION  {SOLVIT))
Cor i s, T IR (FLGL4eGTL0) WRITE (6453)
© .77 53] FCRMAT ( 13X 30HPRESCRIBED TANGENTIAL VELOCITY )
2T TR ZLFLG184GT.0) WRITE (6,69)
" FGRNMAT ( 15X 22HWITH SURFACE VORTICITY )
7 . IF° (FLG15.GT.0) WRITE (6,54)
54 FCRMAT (13X 12HSTRIP VORTEX )
. -7 .. IF (FLG16.GT.0) WRITE (6,64)
"7 64 FORMAT (13X 40HOMIT AXI-SYMMETRIC UNIFORM FLOW SOLUTION )
7T IF (FLG17.GT.0) WRITE (6468)
- FORMAT (13X 36HOMIT CROSSFLOW UNIFORM FLOW SOLUTION )

'o':\nv.‘;b W A

o
‘o,
:




~ IF (FLG19.GT.0) WRITE (6,72)
72 FORMAT (13X 20HPRESCRIBED VORTICITY)
1F (FLG20.GT.0) WRITE (6,78)
78 FORMAT (13X 15HTOTAL VORTICITY. )
IF (FLG21.GT.O)WRITE(6,77)
77 FORMAT (13X 16HEXTRA CROSS FLOW)
IF(FLG22.GT.0) WRITE(6,81)
81 FORMAT(13X B2HGENERATEC BOUNDARY CONDITIONS FOR 3 AXISYMMETRIC, 1
1CROSS, AND 1 EXTRA CRCSS FLOW.) :
If (FLG19.GT.0) FLGlE=1
IF (FLG22.GT.0.AND.NE.NE.2) GO TO 82
GO T0 84
82 WRITE(6,83) . :
83 FORMAT (128HO WHEN GENERATED RESEP BOUNDARY CONDITIONS ARE USED,NU
IMBER OF BOCIES MUST BE EXACTLY TWO.  YOU GOOFED. EXECUTION TERM
2INATING,) :
sTQP
84 IF (FLG22.GT.0.AND.NNU.GT.0)GO TO 86
GO TO 88 .
86 WRITE (6487)
€7 FORMAT (S8HO GENERATEC RESEP BOUNDARY CONDITIONS CANNOT HAVE NON-U
INIFORM FLOW INPUT.  EXECUTICN TERMINATING.) :
88 IF (IPUVEL.NE.OIWRITE (6,73)
13 FORMAT (13X 14HPUNCHEC OUTPUT)
WRITE- ( 6,75 ) NIN
IF (FLG18,LE.0.OR.FLG14.GT.0) GO TO 125
75 FORMAT( 13X,58HINPUT TAPE NO. FOR COCRDINATES AND NON-UNIFORM FLO
1WCNLY = , I5 ) :
WRITE (6,70)
70 FORMAT (1HO//63H FLGl4 MUST BE USED WITH FLG18 OR FLG19. EXECUTIO
IN TERMINATED. )
sTop -
125 IF (NNU.LE.0.OR.FLGl4.LE.O0) GO TO 130
WRITE (6560)
60 FORMAT (1HO// 49H COLUMNS 2 AND 14 OF FLAG CARD ARE BOTH NON-ZERO.
A / 43H ILLECAL CCMBINATION. EXECUTION TERMINATED. )
- sTop -
* READ DATA ANC SETUP FOR UNIFORM FLOW
130 CALL BASIC1
C4¢% +43NSIGA AND NSIGC ULTIMATELY BECOME THE NUMBER OR RIGHT HAND SIDES

C#x3% #3&%]IN AXISYFMMETRIC FLOW AND CROSS FLOW RESPECTIVELY

‘133 NSIGA=0
IF (FLGO3.GT.0. AND FLC16.LE.Q) NSIGA 1
NSIGC=0
IF (FLGO4.GT.0.AND.FLC1T.LE.Q) NSIGC=1
-1F (FLG22.GT.0) GO TG 136
BC 135 1 = 1,y 4

- . NUNA(I) = 123456

135 TYPEA{I) = 100.

GC 70 138

Caxe.  3%$PREPARE NUNA AND TYPEA FCR NON-UNIFORM AXISYMMETRIC FLOW,GENER
Cax%s *3%2 (RESEP) BCUNDARY CCNCITICNS

136 00 137 1 = 1,3
NUNACI) = 1

137 TYPEA{I} = 100.0

138 CONTINUE '

63
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Coax #4%IF FLGO2 (NON-UNIFCORM FLCW) [S NOT CHECKED INITIALLY, THE FLOW
Ct## #3#0F CONTRCL WILL NEVER REACH BASIC2 T

C

210 IF (NLF(I).LELO) J=J+1

IF (NNU) 140,150,140
¢ * READ DATA AND SETUP FOR NON UNIFORM FLOW
14C CALL BASIC2 .
150 IF (NSEQ) 160,160,110

160 REWIND 4

IF (NSIGA.LE.4) GO TO 1ao .
17C WRITE (6,474)

T4 FORMAT (1H1 T75HAXI- SY#METRIC OR CROSSFLOW NON-UNIFORM FLOWS EXCEED '

A 4, EXECUTICN TERMINATED ) -
STCP
180 IF (NSIGC.GT.4) GC TC 17¢C
IF (FLG15.LE 0.OR.FLGC3,6T.0) GO TO 200
WRITE (65190)

160 FCRMAT (E4HLSTRIP RING VORTEX CPTION. MUST USE SURFACE OF REVOLUTIO

IN OPTION. / 22H EXECUTION TERMINATED. )
STOP

200 IF (FLG15.LE.O) GC TC 230

J =20 "
CO 210 I = 1, NB

IF (NSIGA+J.LE.4) GO TO 230
KRITE (6,220)
220 FORMAT (68H1GENERATED STRIP VORTEX ONSET FLOWS (ONE FOR EACH LIFTI
ING BODY) PLUS 7/ 34H INPUT NON-UNIFORM FLOWS EXCEED 4. /
2 22HOEXECUTICN TERMINATEC. )
sTCP :

230 IF (FLGO6.NE.Q) GG TGO 10C

CALL MATRIX
RETURN
END

.

2
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$IBFTC BASI  DECK,DEBUG

C .
. SUBROUTINE PASIC1 ' ’
c ‘ )
c % READ DATA AND SETUP FOR UNIFORM FLOW
C
COMMON /7 NBSAVE / NBCLD, NIN )
CCMMON HEDR(10) +CASE +NB »NNU
1 o FLGO3 1 FLGC4 2 FLGOS ~ oFLGOS6 +FLGOT
2 s FLGOS ¢+ FLGO9 ¢ FLG1O - oFLG11 ¢+ FLG12
3 sFLG13 1FLG14 * ¢FLG1S +FLG1l6 oFLG17
4 2 FLG18 oFLG1O - 9 FLG20 1 FLG21 +FLG22
5 . o FLG23 'FLG24 s FLG2S - oFLG26 ' FLG27
. COUBLE PRECISION HELCR, CASE . ’
INTEGER FLGO3 +FLGO4 2 FLGOS »FLGOS s FLGO7
1 ¢ FLGOSB s FLGQ9 yFLG1O +FLG11 o FLG12
2 1 FLG13 +FLG14 s FLG1S +FLGl6 +FLG17
3 s FLGL18 2 FLG19 s FLG20 1FLG21 +FLG22.
4 : s FLG23 - »FLG24 +FLG25 +FLG26 © sFLG27
CCMMON NT +NC(11) o+ MN +NUNA(4) + TYPEA(4)
1 + NER1 "9 NER2 o NMA +NSIGA +NSIGC
2 o NUNC(4) o TYPEC(4) GNLF{(11) .
COMMON IEBC, NSIGEC, TYPEEC(4), NUNEC(4)
CIEMENSION COSSQR(500), RKS(5C0)
- REAL ' MN
C ) .
~CCMMON /CL/ X1{(500), VY1(5C0)y, X2(500), VY2(500), DELS{500),
1 SINA(SCO0), COSA(500),XP(500)y VYP(500)
CCMMON /TL/ TX1(500), TY1(500), NG(500), TG(500), ALFA(500),
1 RSDS(500),CALF(500),5S€EQl, SEQ2, . NSEQ,
2 . CHORD, TEMP(600) , TCNST, DUMMY{4915)
INTEGER BDN ¢+ SUBKS 2 SEQL ¢+ SEQ2
REAL MX : MY + NG
C .
C ’ * START
. NT=C
K=0
KZ2=N8
IF( NIN .EQ. O ) NIN = 5
IF (FLGO5.NE.Q) K2=NB+1 '
c * MAJOR LOOP * NO. CF BODIES + OFF BODY POINTS

€0 1000 u=1,K2 ' : .
READ (5415) NN, MX, MY, THETA, ADDX, ADDY, SEQ2

15. FCRMAT ( 5X IS5, S5F10.0, 16X 14)
IF (SEQ2.LT.SEQ1l) NSEC=1
SEQ1=SEQ2 : :

, READ (5,16) BDN,SUBKS,NLF(L)+XE,YE,SEQ2

16 FORMAT (3(5X,15),2F10.0,26X ‘14)
1F (SEQ2.LT.SEQ1) NSEC=1
SEQ1=SEQ2 :

Ces% 292NC(L) IS THE NUMBER CF POINTS ON BODY L, OR THE NUMBER QOF OFF

LS



IR

" C¥3% #43B0DY PCINTS FOR L = NB + 1

ND(L)=NN
V=NN-1
. IF (SUBKS) 140,150,14¢ :
140 IF( L .NE. K2 ) GC TO 148
RN NTIMES 5 NBOLC - NB -
- ~. - IF( NTIMES .LE. O ) GC TO 148 -

B 0BG 145 NSKIPS = 1, NTIMES
‘145 READ(13) ( TXL(I)eI=1,NN)y, (TYL(I)yI=1,NN)
‘_ﬁt;f . 148 READ(13) ( TXL(I),I=1,NN), (TYL(I),I=1,NN )
ST eoTa 220 A
- IS0 1IF (BON.EG.O0) GO TCQ 2€CO
R - IF (FLGOT) 160,200,16C : e >
N * ELLIPSE GENERATOR FOR Xl AND Y1 .
1€C IF (XELEQ.0.0) XE=1l. :
IF (YE.EQ-0.0) .YE=1.
EN=M
CGAV-*.141593 JEN
CANM=3,1415S3
CG 170 I=1,NN
TX1L{Iy=XE*COS(GAM)
TYL(I)=YE*SIN(GAM)
170 GAM=GAM-DGAM
GG TO 210 ’
C * READ X1 ANC Y1 FROM INPUT CARDS
. 2C0 CC 204 1I=14NN,b6 .
' READ(N[N’ZO)TXI(I)tTXl(I*l),TXl(I*Z),TXl([*3)7TX1(I*4),TX1(I+5)’
1 SEQ2 .
2C FCRMAY ( 6F1C.0, 16X 14)
- IF {SEQ2.LT.SEQl) NSEC=1
©- 204 SEQL=5EQ2
. . CC 206 Is 1,NNy6
"READINING2C)ITYL{L),TY1I(I+1) TY1(I+2) TYI(X+3) TYL{I+4),TYL(I+5),
-1 SEQ2
I IF (SEQ2.LT.SEQL) NSEC=1
. 266 SEQLl=35EQ2

C « % SAVE X1 ANC Y1 FOR SUBCASE
210 WRITE {13) (TXL(I),I=1,NN),(TYL(I)sI=1,NN)
. C ‘ * BASIC DATA CALC. AND PRINT (UNTRANSFORMED COORDINATES)

. 220 WRITE (6424) HEDR, NN, MX, MY, THETA, ADDX, ADDY, XE, YE
24 FORMAT ( 1H1 25X 26HCCUGLAS AIRCRAFT COMPANY /

: 28X 21HLCNG BEACH DIVISION /// SX 10A6 /7 .
8X 4HNN = 14, 15X 4HMX = Fl3.7, 4X 4HMY = F13,.7 /
5X THTHETA = F13.7, 4X 6HADDX = F13,7, 2X 6HADDY =F13.7/
8X 4HXE = F13,7, 6X 4HYE = F13.7 ) :

S IF (BDN) 240,230,240 ‘
ST 7 - 230 WRITE (6428) (I, TX1(1)y TYL(I), I=1,NN)
. | 28 FORMAT ( 1HC 4X 3¢HOFF-BCDY COORDINATES (UNTRANSFORNED) /7

" 1 S 1O0X. 5HX-0FF °~ 9X SHY-OFF // (1H 13, 2F14.7))

GO TO 270 : _

240 SUMS=0.0

' CC 250 Isli,M

o T1=TXL(I41)=TX1(1)

o T2=TYL(I41)-TY1I(I]) .
oo X2{I):={TXLEI+1)+TX1(1))/2,
Y2(I):=(TYL(I+1)+TYLI(1))/ 2.
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CELS(I)=SQRT(T1*T1+T2472) , o
SUMS=SUMS+DELSI]) .
RSDS(1)=SUMS :
250 ALFA(I) = ATAN2( T2, T1 )
MA=M-] :
CC 260 I=1,MA

. 260 DALF(I) = { ALFA(I#I) ALFA(I) ) * 57.29578

WRITE (6536) BON,TXL(1),TYL(1),X2(1)»Y2(1),DELS(1),RSDS(1)
36 FORMAT ( 1HO 4X 35HON-BOCY CCORDINATES (UNTRANSFORMED) /

1 9H BODY NG. I3/7 11X 2H X 13X 1HY 11X THDELTA S 7X

2 SHSUMDS 8X THD ALPHA // 1H 3H 1,2Fl4.7 / 4X 4Fl4.7)
hRITE (6440) (1, TXLCI)y TYL(I), DALF{I-1), X2(1), Y2(1),

1 DELS(I), RSDCS(1), 1=2,M) , NN, TX1(NN), TYL(NN)

40 FORMAT ( 1H I3, 2F14.7, 28X Fl4.7 / 4X 4Fl4.7)
* ADJUST COCRCINATES (TRANSFORMED)
27C IF (MX) 280,300,280
280 €0 290 I=1,NN
290 TXL(I)=TX1(I)*MX
3C0 IF (MY) 310,330,310
31C CC 320 I31l,.NN '

© 320 TYL(I)=TYL(I)*%MY

" 330 IF (THETA) 340,360,34(

340 THETA = THETA / 57.29578
' CSTHT = CCS(THETA)
SNTHT = SIN(THETA)
| CO 350 Is1,NN ,
i TI=TX1(I)
CTXLCI)=T1*CSTHT+TYL(I)#SNTHT
356 TYL(I)=TY1(I)#CSTHT-T1#SNTHT
360 IF (ADDX) 370,390,370
370 CC 380 I31,NN
38C TX1(I)=TX1(I)+AODX
390 IF (ADDY) 400,420,400
400 CC 410 Is1,NN :
410 TYL(I)=TY1(I1)+ADCY . ,
420 IF (CHORD .EQ. 1.0 .GR. CHORC <EQ. 0.0 )GO TO 450
430 DO 440 I31,NN . -
TXL(I)=TX1(1)/CHORD

440 TYL(I)=TY1{1)/CHORC

45C IF (MN) 460,475,460

460 SRM=SQRT{1.-MN®MN)

C

CC 470 I=1,NN

,470|TX1(I) TX1(I)/SRM

* SHIFT X1 ANC Y1 TO CDHMDN /CL/

Caxs tttlF BON = 0.0, OFF BCOY 'PCINTS ARE BEING OPERATED ON

475 IF (BDN) 500,480,500
480 CO 490 Isl,NN | : 2

XP(1)=TX1(I) S
490 YP(1)=TY1(I) |

WRITE (12) (XP(I)4I=14KN)y(YP(I),1=1,NN)
. 6C TO 1000 :
500 CC 510 Isl,NN

© K=K+1 ‘ | ~

X1OK)=TXL(I) | : ' S
51C YL(K)=TY1(I)

NT=NT+M
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I0C0 CCNTINUE
REWIND 13 ¢ : ,
IF (FLG14.LE.Q) GO TQ 2000
IF (FLGl4.LE.NB) GC TC 1050
WRITE (6,1025)
1025 FORMAT (4S5HLVALUE OF FLG1l4 EXCEEDS NO. OF BODIES. STOP,, )

_ sTop v
105C IF (FLG14.NE.NB) G6C TC 1G75 P C
NMA=0 - \
: GO TO 1150 ' * '
1075 L = NB-FLGl4
COMMA = -

O 1100 1 = 1, L
Cass 34 ENMA BECOMES THE NUMEBER OF ELEMENTS ON THE 1ST.L BODIES (IE THOSE
Cax% %¥3&NCT HAVING AN INPUT VORTICITY OR VELOCITY)
1100 MMA = NMA + NO(I)
C#*3 24&%NR BECOMES THE NUMBER CF ELEMENTS RECEIVING AN INPUT VORTICITY
C*%% 31%0R VELOCITY
115C NR = NT-NMA
IF (TCNST.GT.0.)GO TC 20€0
CC 1200 1T = 1,4NR,6
READ 5,20) TG(1), TG(I*l)oTG(I+2)1TG(I+3)1TG(I+4)'TG(I+5)1SEQZ
IF (SEQ2.LT.SEQl) NSEC=1
1200 SEQ1=SEQ2

- C * CALC. PARAMETERS WITH TRANSFORMED CUORDINATES AND

c ’ MACH NG. ACJUSTMENT
26C0 N1=0
J1=0
LO 2500 K=1,NB
Ml=N1¢1
N1=N1+NDCK)-1
Q €O 2400 J=NM1,N1
J1=J141 o
T1=X1¢(J1+¢1)-X1(J1) L v
T2=Y14J1+1)-Y1(J1) ‘
X2(J)=(X1(J1+1)+X1(J1))/ 2. A )
Y2(J)=(YL(JL+1)+YL(I1))/ 2, Cw
CELS(J)=SQRT(T1*T1+T2%T2)
CCSA(J)=T1/DELS(J)
2400 SINA(J)=T2/DELSUN)
2500 Ji=J1+1

c * SAVE PARAMETERS :
WRITE (12) (X1(I),I=1,41)y(Y1(I)¢I=1,J1)y(X2(1)sI=1,NT)
1 1 {Y2(1) 1= I'NT)y(DELS(I’ I=1,NT) .
REWIND 12 | .
c # SAVE SINA AND CCSA ON TAPE 4 FOR CALC. OF MATRIX
c SCLUTICN (RIGKET HAND MATRIX) :

"WRITE (4) (SINA(I), I=14NT)4(COSA(I),sI=1,NT)
o IF ( FLGl4) 2600,2600,2550
255C IF (TUNST.GT.0.0) WRITE(4) (TCNST,I=1,NR)
IF (TUNST.LE.O.) WRITE(4) (TG(IL), I=14NR)
2600 TF (FLG22.LE.Q) RETURN
NPB1 == ND(1) - 1

CC 2700 I = 1,NPBIL
© COSSQR(I) = COSA(I)#%2 Q
27C0 RHS(I) = 2.0 * ABS( SINA(I) % COSA(I) ) ,
WRITE{4) ( COSSQR(I),I=1,NPB1), (RHS(I),I = 1,NPBI)
"RETURN
END ‘
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S$IBFTC BAS2  DECK

C

aNeXe]

(aNeNel

SUBROUTINE BASIC2

% READ DATA ANC SETUP FOR NON~UNIFORM FLOWS o

A

COMMON / NBSAVE / NBCLD, NIN
CCMMON HEDR(10) ,CASE - +NB

1 » FLGO3 +FLGO4 +«FLGOS
2 » FLGOS 2 FLGOY 1FLG1O
3 yFLGL3 1FLG14 2 FLG15
4 »FLG18 2 FLG19 2 FLG2O
5 2 FLG23 1FLG24 2 FLG2S
COUBLE PRECISION HEDR, CASE
INTEGER FLGO3 »FLGOA . #FLGOS
1 s FLGOS 2 FLGO9 2 FLG10O
2 +»FLG13 1FLG14 2 FLG1S
'3 1 FLG18 +FLG19 s FLG20
4 1 FLG23 1FLG24 +FLG25
CCMMON NT +NC(11) . oMN
1 # NER1 sNER2 s NMA
2 #+ NUNC(4) +TYPEC(4) HNLF(11)

CCMMON IBC, NSIGEC, TYPEEC(4), NUNEC(4)
REAL MN

COMMON /CLY/ X1(500), VY1(5C0), X2(500),

1 SINA(500),COSA(500)4XP{500),
CCMMON /TL/ TX1(500), TY1(500), NG(500),
1 RSDS({500),CALF(500),SEQ1,

2 CHORD, TEMP (600), TCNST,
INTEGER . BON +SEQ1 s+ SEQ2
REAL MX oMY o NG

* START
% SETS OF NCN-UNIFORM FLOW LOOP

"NSIGEC = O
KA=(Q g
KC=0
‘KEC = 0

CC 1000 L= I:NNU
REAC (5,20) NUN,yMSF, TYPE:FG,SEQZ
20 FCRMAT ( 2(5x 15), 2F10.0y 36X [4 )
IF (SEQ2.LT.SEQLl) NSEC=1
SEQ1=SE¢2

NNU
,FLGO6 JFLGO7
WFLGI11 »FLGLR
JFLG16 +FLG 137
JFLG21 WFLG22
,FLG26 JFLG27
+FLGO6 .Fch%
+FLG11l . »FLG]
JFLGL6 1FLG17
WFLG21 WFLG22 -
JFLG26 JFLG27
JNUNAC4) o TYPEA(4)
+NSIGA +NSIGC

Y2(500), DELS(500},

YP{500) A
TG(500), ALFA(500),
SEQ2, NSEQ,

DUMMY (4915)

s

IF (MSF.EQ.1.0RMSF.EC.2.0R.¥SF.EQ.5) GO TO 30 ' %

KA=KA+]1
NSIGA=NSIGA+]
NUNA(KA)=NUN
TYPEA(KA)Y=TYPE

3C IF (MSF.EC.0.0R,MSF.EC.2.0R.MSF.EQ.4) GO TO 35
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KC=KC+1
 NSIGC=NSIGC+1
. NUNC(KC)=NUN
. TYPECIKC)=TYPE
35/1F (NSFoLT.2.0R.¥SFLEC.3) GO T0 40
KEC = KEC + 1
 NSIGEC = NSIGEC + 1
i NUNECIKEC) = NUN
% TvyPEEC(KEC) = TYPE
40 IF (TYPE) 5C,70,70
i % COMPUTED TYPE
50 CO 60 I=1,NT _ . o
Y NG(I)=Y2(I) - :
6C TG(I)=FG-X2(I) |
© 60 T0 110
% (X,Y) OR (N,T) TYPE % READ INPUT.
70 CC 90 I=1,KT,6
" READ(NIN,BOING(I), NG(I+l).NG(I+2).NG(I+3),NG(I+4),NG(I+5),SEQ2‘
80 FORMAT ( 6F10.0, 16X 14)
 IF (SEQ2.LT.SEQl) NSEC=1
9C SEQ1=SEQ2
CO 100 I31sNT,6 -
READ(NIN,BO)TG(Ii'TG(I+1)'TG(I+2):TG(I+3)'TG(I+4),TG(I+5):SEQZ
B IF (SEQ2.LT.SEQ1) NSEC=1
160 SEQ1=SEQ2
E10 IF (TYPE} 120,140,120
120 CO 120 I = 1, NT
5 T1=NG(I)
. NG(I)= T1#SINA(I)- TG(I1)%COSA(I)
130 JJG(I)= TI#COSAI)+TG(I)#SINALT)
& % WRITE BASIC CATA QUTPUT . ’
140 WRITE (6+5150) HEDR,MSFoTYPEsFGoNUNs(NG(T)sI=1oNT)
150 FORMAT ( 1HL 25X 26HDCUGLAS AIRCRAFT COMPANY /
28X, 21HLONG EBEACH DIVISION /// 5X 10A6 7/
6X SHMSF = I4y 10X 6HTYPE = F10.4, 10X 4HFG = F13.7 /
1HOs 4X, 20KNON-UNIFORM FLOW NO.16 / %
1H0, 4X, 10HLIST OF NG// (1H 6F14.7))
¥ WRITE (6,160) (TG(I), I = 1, NT)
60 FORMAT (1HO 4X 1OHLIST OF TG // (1H 6F14.7))
i WRITE (4) VSF4 (NGCIN s I=L4NT) 5 (TG(I), [=1,NT)
1060 CCNTINUE
. RETURN
END

J,
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$SIBFTC MATRX

C

OO0

VOO

Cas
Cx%a
Caxs
Caxx
Cana
CH%d
CA%x»
CHxe

SUBROQUTINE

CCMMON

UV BN e

CECK,DEBUG

MATRIX

% COMPUTE MATRIX AyBy,Z OR X,yY,Z

HEDR(10)

s FLGO3
4+ FLGO8
»FLG13
+FLG18
s FLG23

COUBLE-PRECISION

INTEGER

DN -

CCMMON

N

REAL
LOGICAL

FLGO3
¢+ FLGOS8
s FLG13
s FLG18
+FLG23

NT
s NER1

HEDR

s NUNC(4)
COMMON IEC, NSIGECy TYPEEC(4), NUNEC(4)

MN
PF

2+ CASE

1 FLGO 4.
» FLGO9
+FLG14
2 FLG19
+FLG24
» CASE
+FLGO4
2 FLGOY9
21 FLGL14
sFLG19
1 FLG24
eNC(11)
+NER2

2 TYPEC(4)

+NB

s FLGOS
+FLG10
yFLG1S

s FLG20
+FLG25

2 FLGOS

s FLG1O

' FLG15

+ FLG20

2 FLG25

» MN

s NMA
oNLF(11)

CCMMON /ECF/ ECX(500), ECY(500), ECZ(500)

CCMMON /CL7/ X1(500), VY1(500), X2(500),
1 SINA(SCC),COSA(500),XP(500),
CCMMON /TL/ A{500), . B(500), AX(500),
1 CX(500), -CY{(500), CZ(500),
2 VN(50044),VT(5C0,4),B0ON,
3 Js Jl,
4 DX1' DYD Nl’
5 XK, EEK, EKK,
% START
* INITIALIZE
L1=NT .
B8ON=0.0
YZERG=0,0

+NNU
+FLGOS
+FLGL1

. ¢FLGl6

+FLG21
1FLG26

s FLGOG
+FLG11
+FLG16
s FLG21
1 FLG26
+NUNA(4)
+NSIGA

A

s FLGO7
sFLG12
' FLG17
+FLG22
' FLG27

»FLGOT
+FLG12
+FLG17
W FLG22
WFLG27
»TYPEA(4)

"9yNSIGC

Y2(500), DELS(500),

~*%2TEST TYPE OF FLOW .ANC SET INDICATORS I[AC AND [EC
*+%#CROSS FLOW ONLY
SxSAXISYMMETRIC FLOW CNLY
#3SEXTRA CROSS FLOW CNLY

*%2CR0OSS FLOW AND AXISYMMETRIC FLOW
*#%¥CROSS FLOW AND EXTRA CROSS FLOWW

IAC
IAC
IAC
IAC

*¢SAXISYMMETRIC AND EXTRA CROSS FLOW IAC
#*¥*AXISYMMETRIC, CRCSS, AND EXTRA CROSS
IF(FLGO3130,10,30
10 IF{FLGD4125,15,25
15 IAC =0 '

7/

IAC

I

YP(500)
AY{500), AZ(500),
AXV(500),AYV{5C0)},
YZERQ, IAC,
SJ, 'DS'
XJd o YJo
Ky PF
-1 1EC = -1
+1 IEC = -1
0 IeCc = O
0 IEC = -1
-1 1EC = +1
+1 IEC = +1
AC=0 IEC = +1



e

IEC = 0
GC TQ 55
25 IAC = -1
CC TO 45
30 IF(FLGO4)35, 40 35
35 I1AC = 0
_ GC 1O 45
40 IAC = i
45 IF(FLG21)50,53,50
S0 IEC = +1}
. GC 10 S5
2 1EC = -1
55 ASSIGN 110 TO K1
IF (FLG15.GT.0) ASSICGN 102 TO Kl

-,60 CO 65 I =1,L1 .
CC 65 J = 1, NB : :
VN(I’J, s Q.
65 VT(1,J) s O, )
c * [ MIDPOINT LCOP
CC 400 I=1,L1
C * J ELEMENT 'LOCP -
c J1 IS THE COCRDINATE COUNTER
C J IS THE ELEMENT COUNTER
Jl=¢ .
N].:c - N o] S
CC 110 KsS1,NB . .
Fl=N1lel \y
NLI=N1eNDEK)-1
CC 100 J=M1,N1
Jl=J1+1
PF = FLG18.GT.0.ANDeJe GT NMA,OR.FLG20.GT.0
c , % COMPUTE X,Y,2 MATRICES
© CALL XxYZ

‘1CC CCNTINUE
: GC 70 K1, (102,110)
102 IF (NLF(K).GT.0) GO TC 110
IF (BON.EC.0.) GO TO 105
CC 103 J = M1, NIl
VN{I,K) = VN{I,K)+AXV(J)
103 VT{I,K) = VT(I,K)+AYV(J) . v
© GC TO 110 -
1C5 CC 106 J = M1, N1
: VN{I4K) = VNUI,K) #AXV(JI*SINA(L) - AYV(J)=COSA(I)
106 VI{I,K) = VT(I,K) +AXV(JII*COSA(I) + AYV(J)IRSINA(I)
110 Jl=J1+1 o .
IF (BONY 120,210,120 A
c : * SAVE X,Y,Z CN TAPE %*0OFF BODY POINTS
C¥x%  B¥¥SAVE X,Y,Z ON TAPE * OFF ‘BODY POINTS
Caxe #%xBAXISYMMETRIC FLOW * TAPE 9
Cr3% *%*%CROSS -FLOW * TAPE 10
Crs» *$*2EXTRA CROSS FLCW * TAPE 8
120 IF(IEC.EQ.-1)GO TO 125 : '
122 WRITE(8) (ECX(J)9J=1oNT)y (ECY(J)9J=14NT)y (ECZ(J)sJ=14NT)
IF (IEC) 125,400,125 ’
125 1IF(IAC) 140,130,130
130 WRITE (91 (AX{(J)J=14NT),(AY(J),J= 1.NT)9(AZ(J) J=1,NT)

7



‘140

Code
Ce5%

1 CA%%
Ca%x%
Caas

210
22C

230

240

250

260

270
310

320
400

IF (IAC) 400,140,400

WRITE" (10) (CX{J)yI=L yNT) o {CY(I) 9 J=1yNT),(CZ(J)yI=1,NT)
CG_TO 400 )
22%SAVE CN TAPE = ON BOCY

*%RAXISYMMETRIC FLOW % TAPE 9

#%3CROSS FLOW %= . TAPE 10

-#%3EXTRA CROSS FLOW % TAPE 8

#2%JEC = -1 MEANS NC EXTRA CROSS FLOW

IF (IEC.EQ.-1) GO TO .240

CC 230 J = 1,NT

AlJ) = —ECX(J) * SINA(I) + ECY(J) * COSA(I)

B{(J) = ECX(J) % CGSA(I) + ECY(J) = SINA(I) .

WRITE (8) (A{J)sJ=1yNT)y (BUJI)sJd=1,sNT)y (ECZ(J)sJ=14NT)
IF { IEC ) 240,400,240

IF (IAC) 310,250,250

CC 260 J=1,NT

AlJ)==AXCJI)ESINALT)+AY{J)=COSA(IL)
BlJ)=AX(J)*COSA(I)+AY (J)*SINA(I)

WRITE (9) (A(J) =1y NT)s(B(JI)yJ=1yNT},(AZ(J)3J=1,4NT)
IF (IAC) 400,310,400

CO 320 Js1l,NT
A(J)==CXUJI)*SINA(II+CY(J)XCOSA(I)
BUJ)=CX(J)*COSA(I)+CY(JI*SINA(T)

WRITE (10). (A(J),J=14NT),(B(J),I= l.NT),(CZ(J).J 1,NT)
CCNTINUE

IF (FLG1S5.LE.QO) GO TC 14C0

IF (BONJ.NE.O.) GO TO 120¢

Ca2% %213%0N BOCY

»

5CQ

600

READ (4)

IF (NNU.LE.O) GG TO 600

CO 500 I = 1, NNU

REAC (4) MSF,(A(J)eJ=1,NT)y(B{J)sJ=1,NT)
WRITE (3) MSF,(A(J),J=1,NT), (B(J),Jd=1,NT)
REWIND 3

REWIND 4

READ (4)

N=NSIGA-1 :

IF (FLG16.GT.1) N=NSICA

Cass 44%N = 0 MEANS 1 RHS ONLY NO NON-UNIFORM FLOW

TCO
8|C0

IF (N.EGC.Q) GO TG 800

€O 700 I = 1, N

READ (3) MSF,(A(J)4J=1,NT),(B(J),sd= 14NT)
WRITE(4) MSF, (A(J),J 14NT) o (BLJ)yJ=14NT)
¥=0

CC 900 J = 1, NB

1F (NLF(J).GT.0) GO TC 9C0
NSICA=NSIGA+1

~ MNU=NNU+1

9CC

WRITE (4) My(VN(I9J) s I=1oNT) s (VT{I4Jd),I=1,NT)
CONTINUE

#=NSIGC-1

IF (FLG17.GT.0) M= NSICC

[F (M,LE.Q) GC TO 11l0¢C

€6 1000 I =1, M

READC (3) MSF,(A(J),3= loNT)v(B(J),J 1,NT)

1000 WRITE (4) MSFelA(J)9U=14NT)y(BlJU)sJI=1,NT)
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1100 REWIND 3.
~ 6€ TO 1400
'CA%% $1%0FF BODY
1200 CO 1300 J = 1, NB"
IF (NLF(J).GT.0) 6O TC 1300
WRITE(4) (VN(Isd)y I = LoL1), (VT(I,d),1 = 1,L1)
130C CONTINUE
c * TEST IF OFF BODY COMPLETED

C : * TEST IF OFF BCDY

14C0 IF (FLGOS.EQ.C.CR.,BON.NE.O.) GC TO 1600 -

C % INITIAL FOR OFF BCDY % THEN RE-ENTER I1,J LOOPS
BCON=1. ’ : .

L1=ND(NB+1) .
£O 1500 1 = 1, L1
X2(1) = XP(I)

1560 Y2(I) = YP(I)
G0 TO 60

1600 REWIND 9
REWIND 8
REWIND 10
REWIND 4
RETURN
END.
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$IBFTC XYZ
, SUBROUTINE XYZ
C . .
c * CCNTROL FCR X,Y,Z MATRICES COMPUTATION
o
CCMMON ' HEDR(10) ,CASE 'NB
1 »FLGO3 + FLGOY s FLGOS
2 +FLGOS 9FLGOY9 sFLG10
3 +FLG13 1FLG14 1 FLG1S
4 +FLGL8 +FLG19 »FLG20
5 +FLG23 s FLG24 s FLG25
o COUBLE PRECISION HECR, CASE
INTEGER FLGO3 +FLGC4 s FLGOS
| »FLGOS »FLGCO s FLG1O
2 »FLG13 »FLG14 "9y FLGLS
3 +FLG18 +FLG19 " 2 FLG20
4 yFLG23 1 FLG24 »FLG25
CCMMON NT +NC(11) s MN
w 1 + NER1 }NERZ s NMA
2 +NUNC(4) +TYPEC(4) GNLF(11)
CCMMON IEC, NSIGEC, TYPEEC(4), NUNEC(4)
REAL MN
LCGICAL PF
c ‘
0 CCMMON /CL/  X1(500), Y1(5C0), X2(500),
. 1 SINA(500),COSA(500)+XP({500),
CCMMCN /TL/  AL(500), B(500), AX(500),
1 CxX{500), CY(500), CZ(500),
2 VN{500,4),VT(5C0+4) ¢BON,
3 I" J’ le
4 DX, CY, NI,
5 YOXK, EEK, EKK,
c .
o * START
IF (BON) 100,10,100
10 IF (J~1) 110,20,110
o - * J EQUAL 1 PATH
20 T1=,.5%DELS(J) -
SJ=TL/Y283) :
IF (SJ-.08) 30,30,40
. 30 CALL XxYZ21
GC TO 1000
40 SJ=.08 . .
CALL XYZ1
NI=33

T2=,08%Y2(J)
CS=(T1-T2)/32,
Cx=0S%C0SA(J)
CY=0S%SINA(J)

CECK,DEBUG

XJ=X2(J){T2*CGSA(J)~DX
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+NNU

2FLGOOG 2FLGO7
+FLGL] 2»FLG12
+FLG16 +FLG17
o FLG21 +FLG22
"oFLG26 +FLG27
-9oFLGOG6 s FLGON7
+FLGL11 o FLGL12
2 FLG16 o FLGL17
+FLG21 2 FLG22
+FLG26 . 2FLG2T -
+NUNA{4) 2+ TYPEA(4)
+NSIGA +NSIGC

Y2(500), ‘ “DELS(500),
YP(500)

AY(500), AZ(500),
AXV(500) ,AYV{500),

YZERD, I1AC,
SJ, DS,
XJy YJ,
Ky . PF



1¢Q

Y110

120
130
140

150

160
110
180

190
2C¢C

210

220
3C0

1060

-y

YJ=Y2(J)4T2%SINA(J)=DY :
CALL XYZ2 o
GG TO 300

* INITIAL Y CCORDINATE MID-POINT FOR ZERQ TEST
YZERC=Y2(1)-.0€0001 '

% J NOT EQUAL 1 PATE ,

* COMPUTE MINIMUM DISTANCE TO I MIDPOINT
Dl=(X2{I)=-X1(J1))##24(Y2(1)-Y1(J1))%x2
C2=(X2(1)-X2(J) )22+ (Y2{ 1)=Y2(J) )**2
C3=(X2(1)-X1(J1+1))#224(Y2(1)-YL(J1+1)) %%

If (D1-C2) 130,130,120

IF (D2-D3) 150,150,14C

IF (DL-D3) 160,160,140

CM=SQRT(D3)

GC 10 170

CM=SQRT(D2)

GC TO 170 .

CM=SOQRT(D1) . ' .

+ COMPUTE NC. OF INTERVALS(NI) AND DELTA S (DS)
FOR SIMPSCN RULE INTEGRATION

IF (DM.EQ.0.Q) GO TO 200 A

‘NI=8,*DELS{J)/DM+0.9

IF (NI) 180,180,190

NI=3

CS= DELS(J’/Z.

GG 10 220 .
NI=NI+NI ; )
IF (NI-128) 210,200,200
NI=129

CS=DELS(J) /7128,

GC T0 220

XNI=NT .

CS=DELS{J)/XNI

NI=NI+1 .

CX=0S*COSA(J)
CY=CS%®SINA(J)
XJ=x11{411-CX
YJd=Y1{J1}-CY

CALL XYZ22

RETURN

END
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QO
$IBFTC XYZ1 DECK,DEBUG
C . ’
, SUBROUTINE XYZ1
C
o * COMPUTE X,Ys1Z MATRICES FOR SJ LESS THAN OR EQUAL .08
C . ) :
COMMON HEDR({ 10) +CASE + NB +NNU
1 ¢ 2 FLGO3 +FLGO4 + FLGOS +FLGOG +FLGOT
2 - oFLGOS 2 FLGOY9 +FLG1O +FLG11 o FLG12
3 s FLG13 2FLG14 +FLG15 1FLGl6 o FLGL17
4 s FLG18 +FLG19 + FLG20 1 FLG21 2 FLG22 .
5 ' ] +FLG23 2 FLG24 s FLG25 2 FLG26 o FLG27
CCUBLE PRECISICN HEDR, CASE
INTEGER FLGO3 s FLGNG + FLGOS yFLGOS +FLGOT
1 . ¢+ FLGOS 2 FLGO9 s FLG1O +FLG11 +FLG12
2 +FLG13 +FLGl4 o FLG1S oFLGLlE 2 FLG17
-3 s FLG18 vFLGLO - ¢FLG20 2FLG21 »FLG22
4 yFLG23 +FLG24 + FLG25 1FLG26 +FLG27T.
COMMCN NT +NC(11) o+ MN + NUNA( 4) + TYPEA(4)
1 s NER1 sNER2 + NMA +NSIGA s NSIGC
2 s NUNC{( 4} +TYPEC{(4) oNLF(11) ‘
CCMMON TEC, NSIGEC, TYPEEC(4), NUNEC(4)
COMMON /BCF/ ECX(500), ECY(5C0), ECZ(500)
REAL MN
. LOGICAL PF
C
CCFMCN /CL/ X1(500), Y1(500), X2(500), VY2(500), DELS(500),
1 SINA(500),C0SA{500)+XP{500)y, VYP(500)
CCMMCN /TL/ A(S500), Y B(500), AX(500), AY(500), AZ(500),
1 CX(500), CY{(500), CZ(S500), AXV(500),AYV(500),
2 VN{500,4)4VT(5C0,4)4BON, YZERQ, IAC,
3. °© Iy Js ) SJdy 0S,
4 DX, - CY, NI, XJ,y YJ,
5 ) XK, EEK| EKK' K' PF
C
C % START
C % INITIALIZE

T1=SJ*SJ
T2=AL0G(SJ/8.)
T3=SINACJ)*SINACY) .
T4=72+73 '
15=,6666667 #T3
T6=T5%T3
 T7=SJ+4SJ
T8=T7+T7 ’
19=6,283185 *COSA(J)
T10=6,283185 *SINA(J)
TI1=T1%SJ :
T14 = ,3232333 % (16.0 + 6.0 * T3) + 2.0 * T2
IF (IEC.EC.-1) GO TQ 15 ‘
C#%%  #3$EXTRA CROSS FLOW  1ST TERM OF X{I,1), Y(I,I)y Z(I,I)

0
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ry

10 ECX(J) 6.283185 * 'SINALI) %+ 2. 0 * SINA(J) % CUSA(J) b SJ
ECY(J) ==6.283185 * CCSA(J) + SJ * T14 ‘
ECZ(J) ~8.0 * (1,66€6667 + T2) * SJ
IF (1EC) 15,1000,15

15 IF(PF) GC TO 25 .

IF (IAC) 30,20,20
% AXIS FLOW

20 AX{J)=TIO+SINA(II®COSA(I)=(TT+(T4+2.166667 )1*T11/12.)

AY(J)=TT2T4-T9-(1.4T2- T3-T6)*T11/8.

L]

T12=T1+T1
AZ(J)= YZ(J)*TS*(1.-T2#T1*(2.-T12+3.*T2*(l +T12))/144.)
25 IF (1AC) 3C,30,100 , .

, # CROSS FLOW
30 T13=T1/16.
CX(31=T1042. #SINA(J) #SIHCOSA () (1.~T13#(3.-T5+T2+T2))
CY(I)=-TI+TT#(2.4T4+T134(1.=4. 777778 #T3+T64T2#(3.-2.666667 %
1 T3)))
CZ(J)=-T8#(1.4T2-T13#(1. 111111 *T3+T2%(T5-1.)))
1060 IF (PF) GC TO 200
 IF (FLGL5.LE.0.OR.NLF(K).GT.C) GO TO 1000
1200 AXV(J) = TO+T7#(T2-T3)4T11#(T2%(12.%T3-9.)
1 =9, + 23.3T3 - 6.2T3#73) / 72,
AYV(J) = TI0 + 2.%COSA(JI*SINACS)#(SI-T11#(6.4T2+9.-2.4T3)/48, )
" IF (JNOT.PF) GO TG 1000 :
AX(J) = AXV(J)
AY(J) = AYV(Y)
10C0 RETURN
END
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$IBFTC XYZ2

UV & W N e

DN -

10
15

N p

1

WA e

DEBUG,DECK

SUBROUTINE XYZ2

# COMPUTE X,YsZ MATRICES USING SIMPSON RULE INTEGRATION

CGNMMON 'HEDR(10) ,CASE + NB
. »FLGO3 +FLGO4 »FLGOS
»FLGOB +FLGQ9 s FLG10
+FLG13 +yFLG14 s FLG15
+FLG18 sFLGL9 s FLG20
s FLG23 sFLG24 2FLG25
CCUBLE PRECISION HEDR, CASE )
INTEGER 'FLGO3 - s FLGO4 s FLGOS
s FLGOS . ¢FLGO9 »FLG1O
s FLG13 +FLG14 +FLG15
» FLG18 s FLG19 +FLG20
s FLG23 +FLG24 +FLG25
CCMMON NT +NC(11) o MN
+ NER1 JNER2 +NMA
+NUNC(4) STYPEC(4) HNLF(1l1l)
CCMMON IBC, NSIGEC, TYPEEC(4), NUNEC(4) ~
CCMMON /BCF/ ECX{(500), ECY(5C0), ECZ(500)
REAL MN 0
LOGICAL PF .
CCMMON - /CL/ X1(500), Y1(500), - X2(500),
SINA(S500),COSA(500),XP(500),
CCMMON /TL/ A(500), B(500), AX(500),
cCx{500), CY(S5CO0), CZ(500),
VN(500,4),VT(5C0,4),B0N,
I, o dy Jl,
DX, CY, NI,
XK,y EEK, EKK,
* START

* INITIALIZE

CEBUG NI, IoDXsDYoYdeX2(I)eXJd,oY2(1)

ASSIGN 570 TC K1

IF (FLG15.LE.0.OR.NLF(K).GT.0) GO TO 15°

ASSIGN 42C 70 K1
$2=.6666667 *DS

S1 = .3323333 % OS
$3 = 8,0/3.0 * S1 -
S5 = ,3333333 % S1
S4 = S2+4S2

Ti=Y2(1)12Y2(1)

‘ASSIGN 28 TG K2

ASSIGN 410 TO K3
ASSIGN 570 TC K4
IF (.NOT.PF) GO TC 1¢€

79
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+NNU :
o FLGOO s FLGO7
#+FLG11 1 FLG12
+FLG16 2+ FLG17
+FLG21 2 FLG22
2 FLG26 21 FLG27
+FLGOG s FLGOT
'FLGL1 "9FLG12

‘- oFLG16 +FLG17
oFLG21 +FLG22

. ¢FLG26 s FLG27.
sNUNA(4) o TYPEA(4)
+NSIGA s NSIGC

J

Y2(500), DELS(500),
YP(500) ‘
AY(500), AZ(500),
AXV{500),AYV(500),
YZERQO, IAC,
SJy DSy,
XJy. YJdo
Ky JPF



ASSIGN 110 TO K2 : :
ASSIGN 42C TG K3 : S : N
‘ ASSIGN 560 TO K4 . :
C * NO. OF INTERVAL LCOP pon
16 CC 1000 IS=1,NI : -
XJ=XJ+DX .
YJ=YJ+DY . ' .
T2=YJ4%Y) ' )
T3=x2(1})-XJ , ,
T4=T3%T3 -
T5=(Y2{I)+YJ)#%2
T6=T4+T5
TT=SQRT(T6) .
T8=T2+T4 ‘
IF(T8.EQ.Q.) T8=1,E-6
19=(Y2(L)=YJ) %2

T10=T9+T4
T21 = SQRT( T1 /7 T8 )
C ) * COMPUTE ELLIPIC INTEGRAL
: K=4 ., %YJ%Y2(1)/T6
CALL ELIP

IF ( IEC ) 18,575,18
18 If (IAC) 200,20,20 . ‘
c - % AXIS FLOW _ \
20 T11=YJ/77 ' :
IF ( T21.L7.0.01) GO 1C 24

T12 = YJ/Y2(1)

FV2 = (EKK4EEK*(T1-T8)/T10)/717

FV3 = Y2(I)/T10 * T3/77 % EEK o ‘
F1 FV3®T12 ’

F2 = FV2*T12 X : o
FV4 = FV22T3/Y¥2(1) - - ;
F3=T11*EKK : : ‘
€0 TO 26
24 FV2 = 0.
FV3 = 0.
FV4 = O.
CH%®  #SXSMALL Y FORMULAS AXISYMMETRIC FLOW
123 = T1 / T8#%2
T24 = 2.0 * T4 - T2

wonn

Fl = ( { 1.570796 % YJ % T3 ) / ( T8%%1.5 ) ) %
1 (1.0 4 (.75 % (3.0% T2 - 2.0 % T4 ) 8123 ) )
F2 = ( 1.570796 * YJ # Y2(1) ) * ( T24 / (T8%%2.5 ) )

~ F3 = 1.570796 * YJ * {( 1.0 + (. 25 % T23 % (~-T24) ) ) / SQRT(T8 )
26 CCNTINUE
60 TC K2,(28,110)

C * SIMPSON RULE INTEGRATION
28 IF (IS=11 30,30,40
c % FIRST PASS
30 AXS=F1 :
AYS=F2
A2S=F3
1A=0
G0 TC 110

4C IF (IS-NI) 50,80,50
5C IF (IA) 70,460,470

¥0



RS- )

c . % EVEN PASS
60 AXS=AXS#4.%F1
 AYS=AYS#+4.%#F2
AZS=ALS+4,*F3
1A=1
€0 TO 110
C * OCD PASS
70 AXS=AXS+F1+F1
AYS=AYS+F2+F2
AZS=ALS+F34F3
1A=0
G0 TO 110
c % LAST PASS
8¢ ‘IF (J-1) 1€0,90,100
90 IF (BON.NE.0.0) GG TC. 100
AX(J)=AX[J) -S4 (AXS+F1)"
AY{J)=AY{J)-S2%(AYS+F2)
AZ(JI=AZ(J)+S4%(AZS+F3)
GO TC 110 _
100 AX(J)==S4%(AXS+F1)
C AY(J)=-S2%(AYS+F2)
AZ(J)=S4%{AZS+F3)
110 IF (IAC) 200,200,400
c * CROSS FLOW
200 IF (T21.L7.0.04) GC TC 220
T12 = T1 + T8
Fl= T3/Y2(I)*(EKK-EEK*TIZITIO)/T7
F2=(EEK*(T8#T8+T1%(T4-T2))/T10-EKK*T8)/TL/TT
F3=TT#(EKK#T12/T6~-EEK)/T1
GO TC 230
CH*%  ##3SMALL Y FORMULAS * CROSS FLOW
220 723 = T1 / T8%%2
T29 = ( 1.570796 * T2 ) / ( T8**1.5 )
126 = 4.0 * T4 - T2 -
T31 = T26 * T23
F1 = ( (=4, 712389) * 12 4 T3 % Y201) ) / U Te#$2.5
F2 = T29 # ( 1.0 - (1,125 * T31 ) )
F3 = T29 # ( 1 0 - (.375 % T31) )
c % SIMPSON RULE INTEGRATION
23¢ IF (IS-11 240,240,250
c * FIRST PASS
240 CXS=F1
CYS=F2
C2S=F3
1C=0
GO TO 400
250 IF (IS-NI) 26052905260
26C IF (IC) 28C,270,280
c . % EVEN PASS
270 CXS=CXS+4.%F1
CYS=CYS+4.2F2
CIS=CZS+4 . *F3
1c=1
GO TOU 400
c * OCD PASS
280 CXS=CXS+F1+F1 °

ftonoH
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CYS=CYS+F2+F2
C25=C2S+F3+F3
IC=0
GC TO 400 )
C % LAST PASS

290 IF (J-1) 310,300,310 -

300 'IF (BONJ.NE.DO.Q) GO TC 31¢
CX(JI=CX(I)+S2%(CXS+F1)
CY{JI=CY(J)+S2%(CYS+F2)
C2(J)=CZ{J)1+S2%(CZIS+F3)
GC T0 400 ‘

310 CX(J)=S2%(CXS+F1)
CY(J¥=S2%(CYS+F2)
CZ(J)=S2%(CZS+F3)

400 GC TO K3,(410,420)

410 GG TO Kl, (57Cy420) _ i
Ca%* #3#FLOW OF CCNTROL REACHES HERE FOR {(PF=TRUE) OR {( (FLG15 GT € AND
Ca%%k BAXNLF LE O (LIFTING BCCY)) AND (1 NE J ON BODY OR ANY “OFF BODY) )
420 FV1 = (T2-T1)/T7 * EEK/T10

IF (IS.GT.1) GO TC 440

c * FIRST PASS
© AX1 = FVl
AX2 = FV2
AYl = FV3
. AY2 = FV4
IV=0
GC TO 570

440 IF (IS.EQ.NI) GO TO 5CO
IF (1IV) 460,450,460

c * EVEN PASS
450 AX1 = AX1+4.%FV1

AX2 = AX2+4,%FV2
AYL = AY1+4,%FV3
AY2 = AY2+4.%FV4
Iv=1 .
GC TO 570

c } * OCC PASS .

%60 AX1l = AXL4FVI+FV1 = . o
AX2 = AX2+FV2+FV2
AY1 = AY1+FV3+4FV3
AY2 = AY2+FV4+FV4 ‘
IV = 0
GC TO 570 .

c * LAST PASS

5C0 IF (J-1) 540,520,540

520 IF (BCON.NE.O.) GO TO £40
AXV(J) = AXV(J) - S4%(AX1+4FV1) - S2%(AX2+4FV2)
CAYVLD) = AYVUIJ) = S4*(AY14FV3) + S2%(AY2+FV4)

G0 10 550 )
540 AXV(J) = =S4*(AX1+FV1) -S2%(AX2+FV2)
AYV(J) = -S4%(AY1+FV3) *SZ*(AY2+FV4)

550 GC TO Ké&,(560,570)
Ca##* %4#FLOW OF CCNTROL REACHES HERE IF PF IS TRUE
560 AX(J) = AXV(J)
AY(J) = AYV(J)
570 IF (IEC.EC.-1) GO TO 1000

£



ST5 IfF (T21.L7.0.08)G0 TC 595

580 120 =

-1

TCexn

-~ 590

CAas
585

Coe
~630

S Cenn

64Q

- 650
660
Cttt

670

Casr
- 680

Cose
69C

Ct2aa

-7C0

SQRT( T2 /7 (TL + T4) )
IF (T20.LT.0.01) GO TC 590
T13 = YJ #* Y2(1)%#3
"T1q = T1 + 18
S T15 = T2 * 11
TJ16 = Tl4 = Tl4
T17 = T1 # Y
T18 = T1 * 11
T19 = T8+ T8 ‘ _ :
CF3 = ( TT/T13 ) * ( (-T14) * EEK + ( ( (T16 - T15)
1.=4T3 / (TLT *T7) J # ( (EEK / T10 ). % (T1e _‘3’0*,5§§;,/_T6 )
(T14 * EKK) ) , o
TEMPL =((-8.0%T8%23) - (12.08T1#T19) + (26.0%T15%78)
1+ (2.04T18#(2.0#T1 -5.0%T2) ))* EEK/T10 - ,
TEMP2 = EKK # (- (8.0*719) + (4, O#TLtTB) ~ (2.0% -
"F2 = (TEMP1 + TEMP2) / ( T13 % T7) (2.05T15) - (4.0¢T18)
GC 10 630 _ '
+#4SMALL YJ FORMULAS  # ° EXTRA CRQSS FLOW
T25 = vy*»3 '
120 = T4 + T1
T27 = T30%¢3.5
128 = T25 * Y2(}) : '
F1 = (  2.945243 %~ 125 * r= - T1):/ T27
FZ = 7.068584 # T2& % ( 3,0 # Tl - 2.0 % T4 ) /7 127
F2 = 1.767146 * 128 /(r3uv¢2 5 ) :
GG TO 630 _ ‘
HeESMALL ¥ FORHULAS % 'EXTRA CROSS FLOW
125 = YJ##3 o , T .
"Fl = (. 2.945243 % 125 % T3 * V1 ) / { T8%%3.5 )
F2 = ((=14.13T717) * 125 % Y2(1) )./ (T8*%2,5)
Fl = -F2 / 8.0 o :
+23SIMPSCN'S RULE .
IF (IS - 1) 640,640,65C
A sFLRST PASS' -
ECXS = F1
ECYS = F2
ECZS = F3
18 =0 i
cC T0 1000 :
IF (IS - N1). 660, 690.660
IF ( 1IE ) 680,670,68C
H**$EVEN PASS - :
ECXS = ECXS .+ 4.0 % F1
ECYS = ECYS + 4,0 * F2
ECZS = ECZS + 4.0 * F2
IE = 1
€0 10 1000
4%30DD PASS .
ECXS = ECXS + F1 + F1
ECYS = ECYS +. F2 + F2
ECZS = ECZS + F3 + F3
12 =0 ‘ o
60 TC 1000
**31LAST PASS
IF(J - 1) 710,700, 0 _
saxl=y - @ ELEVMENTS ON MAIN DIAGONAL
1F (BON.NE.0.O) GO TC 710
ECX(J) = ECX{J)} =S4 # ( ECXS + Fl: )
ECY(J) = ECY(J) =S5-%. ( ECYS + F2.)
ECZ(J) = ECZ(J) +S3 & ( ECIS + F3 )
'GC 10 1000

Ct;Q
71¢C

10Co

- ##20FF MAIN

ECX(J) = ~S4
ECY(J) = =-S5
ECZ(J) = S3
CCNTINVUE -
RETLRN

END

* {

O1AGCNAL' CR OFF.

BODY POINTS

* [ ECXS + F1 ) |

*
ECZS + F3 )

¥ 3

ECYS + F2 ).
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.$IBFYC ELIP CECK

SUBROUTINE ELIP

* HASTINGS AFPRGXIMATION FOR ELLIPTIC INTERGALS

CCMMON " HEDR(10) - ,CASE 'NB : +NNU :
1 + FLGO3 " o FLGO4 + FLGOS 2+ FLGCS +FLGO7
2 2 FLGOS + FLGO9 «FLG1O +FLG11  ° 4FLG12
3 1FLG13 2FLGL4 2 FLG15 21 FLG16 2»FLG17
4 »FLG18 »FLG19 s FLG20 1FLG21 21FLG22
'S »FLG23 yFLG24 »FLG25 »FLG26 ' FLG27

COUBLE PRECISION HECR, CASE .

INTEGER FLGO3 yFLGO4 y FLGOS 1 FLGOG 1 FLGOY
1 » FLGOS »FLGO9 2+ FLG1O #FLG11 +FLG12
2 2 FLG13 +FLG14 »FLG15 1FLG16 2 FLG17
3 s FLG18 2 FLG19 2 FLG20 1 FLG21 1 FLG22

4 yFLG23 #FLG24 - LFLG25 1FLG26 S FLG27

COMMON NT +NC(11) » MN T gNUNA(4) » TYPEA(4)
1 s NER1 "~ 4NER2 s NMA . " 4NSIGA +NSIGC
2 s RUNC(4) 2w TYPEC({4) oNLF(1l1) ' '

CCMNON IECy NSIGEC, TYPEEC{4), NUNEC(4)

REAL MN

LOGICAL PF

CGMMON /CL/ X1(500), VY1(5C0), X2(500), VY2(500), DELS(500),
1 SINA(S50C),COSA(500),XP(5Q0), YP(500)
CUMMON /TL/ A(500), B(500}), AX{500}), AY(500), AZ(5C0O),

1 CX(500), CY(500), CZ(500), AXV{500),AYV(500),
2 VN(500,4),VT(5C0,4),BON,y - YZERQG, IAC,
3 I' Jy Jl.' . SJ' DS'
4 DX, CY, NI, XJy . YJ,
5 XK' EEK, EKK' A <K’ PF
* START

ETA = 1. - XK
IF (ETA) 20,20,40

20 WRITE (6,30) ETA

30 FORMAT ( 1H1 36H #** ERRCR IN SUBROUTINE ELIP * ETA= F15.8 )
WRITE(65800) I4XJyDXyYJIsDY s X2(1)Y2(I),XK ‘ .

8CC. FORMAT(1H 4I5,7F15.6) .

ETA = 0.0CCCOS
40 ELN=ALOGUETA)

EKK = 1.386294E0 + ETA * (,9666344E-1 + ETA %
1 {.3590092€E-1 "4 ETA #* (.3742564E-1 + ETA * i
2 «1451196E-1 )J)) - ELN % (.5 + ETA * {(,1249859E0 +
3 ETA % (,6880249E~1 + ETA * (.3328355E-1 + ETA *
4. +4417870E-2 1)) ' : : :

EEK = 1. + ETA * (.4432514E0 ~ + ETA * (.6260601E-1 + ETA *
1 (.4757384€E-1 + ETA % ,1736506E-1 ~ })) - ELN * (ETA %
2 {.2499837E0 + ETA * (,9200180E-1 + ETA *

3 (.4069698E-1 + ETA * ,5264496E-2 ))))

RETURN : : : :
“END

gy



$IBFTC PAT2 DECK

Xz X2

O Ot O O

&N e

N -

"CCMMON /C2/  A(S500),
DIMENSICN

SUBROUTINE PART2

* COMPUTE-SGURCE DENSiTY'SiGMA BY SIEDEL ITERATION

CCMMON.  HEDR(10)

. yFLGO3
+FLGOB
»FLG13
+FLG18
»FLG23

'CCUBLE PRECISION HECDR

INTEGER FLGO3

,FLGOB

+FLGL3

»FLG18

+FLG23

CCMMON NT

»NER1

+NUNC(4)

"yNERZ

yCASE .
+ FLGO4
2+ FLGO9

9FLG14

s FLG19
s FLG24 -
¢+ CASE
s FLGO4
+ FLGOS
+FLG14
s FLG19
eFLG24
+NC(11)

»TYPEC (4}

+NB

+ FLGOS

»FLG10

o FLG1S
1 FLG20

sFLG25

2 FLGOS
+FLG1O
+FLGLS
»FLG20
o FLG25

CWMN
o NMA

o NLF(1]

CCMMON IEC, NSIGEC, TYPEEC(Q). NUNEC (4)

REAL - MN

ASIG(50C

* START
IF (FLGO3.EQ.0) GO TC
* AXIS FLOW
L=0

" READ (4) (T(I)aI=1,NT) -

1ca
2C0
3co

400
5C0
6C0

TC0

IF {(FLGl6.NE. 0) GG TC
L=L+1 .

€C 100 I = 1, NT
REI,L) = TC(I)
IF (NNU) 600,600,300
€0 500 J = 1, NNU .

R(50Cy4),

“yNNU

1FLGOG6
+FLG11 -
sFLG16
+FLG21
1FLG26

yFLGOG
yFLG11

+FLG16

yFLG21
1FLG26

.yNUNA(4)

1

‘NSIG,

24)y - CSIG(500,4),

10¢0

200

* READ NCN-UNIFCRM NO * SK[P TO

REAC (4) NS, (T(I),I=1,
IF (MS.EQ.1) GO TO 500
L=L+]1

CC 400 I = 1,4 NT
R(I,L) =-T(I)
CONTINUE

REWIND 4

IT =9

NSIEC = NSIGA
# SOLVE SIMULTANECUS EQUATIONS FOR. SIGMAS

CALL MISNAZ2 (ASIG)
REWIND 9
IF (FLGO4.GT.0) GC TC

* WRITE SIGMAS CN TAPE 3

CO 700 4 = 1, NSIGA
KRITE (3) (ASIG(I,J),

NT)

10CO

I = 1, NT)

55

“9NSIGA.

AT

JFLGOT

#FLG12
WFLG17

1 FLG22
21 FLG27

yFLGOT

"9FLG12

»FLG17

WFLG22

+FLG27
»TYPEA(4)
yNSIGC

T(500)"



10C0

1100
12€0

13CC "CC 1500 J
READ (4)
1F ‘(MSLLE.
L= uel

_ce 1400 1

14C0

1500 °
16C0 .

RETURN

L =20
REAL (4)
1F. (FLGI7
L = L#L°

‘CC 1100 1

R(I'L) =
IF - (NNU)

R(I,L) =

CCNTINUE

REWIND 4
10

:NSIG = NS

LR

CAUL MISN

1650
1675
17€0

REWIND 10
IF (FLGO3.

CC 1650 J
WRITE (3)
€C 1700 J-
WRITE (3)
RETURN
END

# CROSS FLOW

{
(TCI) s I=1yNT),(TCI) 4 I=1,NT}
NE.O) GO TG 1200 -

= 1, NT

-T(I)
160001600,13C0
= 1, NNU

MS, (T(I’:I loNT)
0) GU TO 1500

; 11 NT
T(I) - . ’;éJﬂi

3

16C .. -
* SGLVE SIMULTANEOUS EQUATIONS FOR sxcnns
A2 (CSIG)

LE.O) GC TC 1675 C
* WRITE SIGMAS CN TAPE 3
.= 1y NSIGA .
(ASIG(I I y1=1,NT)
1, NS[GC :
(CSIG(I,J)oI 1, NT)

g8



$IBFTC MISN  CECK

nOo o o

c
SUBROUTINE MISNA2 (SIC)
c
C * SOLVE LINEAR SIMULTANEDUS EQUAT.IONS BY SEIDEL ITERATION
CCMMON . HEDR(10) LCASE - oNB - ~ oNNU
1 ' »FLGO3 +FLGC4  yFLGOS ™ ,FLGO6 +FLGOT
2 +FLGO8 . ,FLGO9 . ,FLG1O oFLG11 +FLG12
3 sFLG13 sFLGl4 ~  ,FLG15 +FLG16 »FLGL7
4 +FLG18 +FLG19 »FLG20 +FLG21 WFLG22
5 »FLG23 +FLG24 +FLG25 +FLG26 »FLG27
COUBLE PRECISION HECR, CASE . ;
INTEGER FLGO3  ,FLGO4 +FLGOS sFLGO® . #FLGO7
1 2 FLGO8 ~  LFLGOY +FLG10 oFLG1L +FLG12
2 +FLG13 »FLG14 +FLG15  LFLG16 »FLG17
3 +FLG18 +FLG19 +FLG20 +FLG21 . yFLG22
¢ S FLG23 +FLG24 s FLG25 yFLG26 WFLG2T
COMMON  NT oNC(11) +MN sNUNA(4)  ,TYPEA(4)
1 »NER1 +NER2 » NMA © JNSIGA +NSIGC
2 oNUNC(4) = ,TYPEC(4) 4NLF(11)
REAL - MN
CCMMON /C2/  A(SC0), R(500,4), NSIG,  IT
CIMENSICN SIG(500,4), . KFLAG(4), DSIGL{4), DSIG(500,4)
* START
* INITIALIZE
10 KTU=0
ITER=0
NCONV=0
CC 20 J=1,NSIG
KFLAG(J)=0

EC 20 I=1,NT
20 SIG(IyJ1=0.0
30 £C 35 I=1,NSIG
35 BSIG1(1)=0.0
C % COMPUTE SICMA ANC DELTA SIGMA
CC 300 Isl.NT
IF {(NTU-3) 40:100:110
40 IF (FLGl2.NE.Q) GG 'TC 60
C % PLACE A IN LEFT SIDE HATRIX
IF (IT.EQ.10) GO TO 5¢C
READ - {9) (A(L),L=1,NT)

GC TO 80
5C REAC (10) (A(L),L=14NT)
' GC TO 80 ' :
c * PLACE PHI IN LEFT SIDE MATRIX

60 IF (IT.EQ.10) GO TOQ 70
READ (N lAlL)yL 1LyNT), LA{L) 4L=14NT), (A(L).L 1, NT)

%7



¢C T0 80
70 READ (10) (A(L),L=1,NT), (A(L)yL=1,NT),(A(L)sL=1,NT)
' * SAVE LEFT SIDE MATRIX
80 WRITE (3) (A(L),L=1,NT) ' .
WRITE (11) (A(L),L=1,KT)
GG TC 200
o * READ LEFT SIDE MATRIX
100 READ (3) (A(L),L=1,NT)
: ¢o 1O 200 .
110 READ (11) (A(L),L=1,NT)
200 CC 300 Js1,NSIG
IF (KFLAG(J).NE.O) GO TO 300
SUM=0.0
CO 210 Ls1,NT .
21C SUM=SUM#A(L)*STGILsJ) °
CSTE(I,J)=(RUIyJ)-SUM)/A(I)
IF (FLGO9.NE.O) GO TC 220
SIG(IJ)SSIG(1,J)+DSIG(I,J)
220 IF (ABS(DSIG(I4J)).6T.0SIG1(J)) DSIGL(J)= ABS(DSIG(I,9))
3C0 CONTINUE
IF (FLGC9.LE.O) GO TO.320
CO 310 Js1,NSIG , L : :
€€ 310 Isl,NT o - S
31C SIG(I,J)5SIG(I,J)+0SIC(I,J) ‘
© & TEST FOR SCLUTION
320 REWIND 3 B |
REWIND 11
ITER=ITER+1.
CC 400 J=1,NSIG
IF (KFLAG(J).NE.O) GC TQ 400 L A
IF (DSIG1(J).GE.1.E=6) GO TO 400
KFLAG(J)SITER
NCCNV=NCCNV+1
IF (NCCNV.EQ.NSIG) GC TO 600
4CC CCNTINUE
IF (ITER.EG.100) GO TC 6CO
IF (NTU.EG.3) GO TO 5€0
NTU=3
GC TO 30
5CC NTu=11
GC TO 30
% PRINT NO. CF ITERATIONS
'6C0 CC 800 J=1,NSIG ' :
IF (KFLAG(J).NE.0) GG TO 700
WRITE (6,610)
61C FORMAT (1HO 7X 36H NC CONVERCENCE AFTER 100 ITERATIONS )
- G0 TO 800
7C0 WRITE (6,710) KFLAG(J)
710 FORMAT (1HO S5X 15,1X 26H ITERATIONS REQUIRED. FOR CONVERGENCE )
800 CCNTINUE
RETURN
END

38
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N2 N e

DWW

1.
2

Conn
Cats
Caxs
Cane
Cann
Cann
Caen

Cax»

1

C »%

1C
agc

PREP CECK

<UBROUTINE PREP

* PREPARE. TAPES 3 AND 11 FOR USE BY. LINK 5 (MATSOL)

CCMMON/SPACER/WKAREA(]
CIMENSICN TEMP(S504), ¥
CCMMON HEDR(10)
: s FLGO3
+FLGOSB
v FLG13
+FLG18
s FLG23
CCUBLE PRECISION HEDR
INTEGER FLGO3
. + FLGOSB
s FLG13
+FLG18
: »FLG23
CCMNON NT .
"9 NER1 .

- s NUNC (4}
CCMMON 1EBC, NSIGEC, TY
REAL MN -
CIMENSICN COSSQR(500),

60C0O)
21(50C)

2 CASE
vFLGOﬁ

» FLGOO9
1FLGLA
yFLG19
1FLG24

s CASE
+FLGC4

+ FLGQ9

2 FLG14

1 FLGL9

1 FLG24
sNC(11)
yNER2
»TYPEC(4)
PEEC(4),

RES(500)

oo

'+ NB :
+ FLGOS
» FLG10
vFLGLS
+FLG20
+FLG25

+ FLGOS
» FLG1O
2+ FLG15
+FLG20

"yFLG25

+ MN
» NMA
oNLF(11)

NUNEC(4)

CIMENSICN A(5C4),R(500,4),FF(500),T(500)

BATA FCURPI/12.56637¢C
#32 AXISYMMETRIC FLOW
#34CROSS FLOW ONLY
#33EXTRA CRCSS FLOW C

#23AXISYMVMETRIC AND CRCSS FLOW

6/
CNLY

NLY

#22AXISYMMETRIC AND EXTRA CROSS FLOW

*%%CROSS AND EXTRA CR
**#AXISYNMETRIC,CROSS

IF{FLG12.EQ.0.O0R.(FLGO4.EQ.O.AND. FLGZI EQ.0)

IF (FLGO5.EQ.0) GC TC
**8#SKIP CFF BODY COCR
READ(12)

NI=NT+NB

REAC(12) (TEMP(I):I =

(TEMP(I)sI = 14NT),

REWIND 12

REWIND 3

IF (FLGO3) 5,800,5

CSS FLCwW

MS
' MS

» NNU

+FLGOO
oFLG11
+FLGLG
o FLG21
'FLG26

+FLGOSG
+FLG11
1 FLGLE
o FLG21
+FLG26
+NUNA(4)

"~ oNSIGA

MS
MS
MS
MS.

N DN = O

wowonouon i

+ ANC EXTRA CROSS FLOW MS = 6

4
CINATES

LoNID) L, (TEMP(I) I

{Y2(1),1

1,NT) -

= L,NI), -

% PREPARE AXISYMMETRIC MATRIX TAPE (3)

IF (FLG19.GT.0) GO TC

IF { FLG22.GT.0) GO TC
K =0
L = NT+NSIGA

20C0
255

READ (4) (A(I)oI=14NT)y(FF(I),I=1,NT)

If (FLG16.,NE.O) GO TC
K = K¢l

CC 10 1 = 1, NT
R{I,K) = A(l)

IF (NNU) 60,60,30

CC 50 J.-= 1, NNU .

READ (4) PS:(A(I)»I 1,

20

NTY

59

) GO TO 3

2+ FLGO7
'FLG12
+FLGLT
oFLG22
WFLG27

+FLGO7
+FLG12

_ oFLG17

»FLG22
1 FLG27
+ TYPEA(4)
#NSIGC



IF (MS.EQ.1.0R.MS.EQ.2+0R.VMS.EC. 5) GO T0 50
K = K¢}
© CC 40 I = 1, NT
40 R(I,K) = A(I)
.50 CONTINUE
60 IF (FLGL14.LE.O) GO TC 290
NR= NMA+1 _ .
READ (4) (R(I,1), I=NR,NT)
REWIND 4 S :
CC 220 I = NRy NT
220 R(I,1) = R(I,1)=FF(I) .
IF (FLG14.EQ.NB) GO TC 245
CC 240 I = 1, NMA
READ (9) (A(J),J=1,NT)
A(NT+1) = R(I,1)
240 WRITE (3) (A(J)yd=1,L)
245 CC 250 I = NR, NT
REAC (9) (A(J),4= leT)'(A(J) J= l,NT)
A(NT41) 5= R(I,1)
- 250 WRITE (3) (A(J)yd=1,L) o :
C PRESCRIBED TANGENTIAL VELCCITY. . INPUT TO SOLVIT ON TAPE 3
c . _OUTPUT FROM SOLVIT ON TAPE -3
C TAPES 1 AND 2 ARE SCRATCK TAPES
CALL SOLVIT(WKAREA,NT, Nsxcn.16000,3.1.2.3.+9010)
REWIND 9
GC TO 800
C¥#%  #x*xAXISYMMETRIC FLOW *  GENERATED (RESEP) BOUNDARY CUND[TIONS
C##%  #*%NPB1 = THE NUMBER CF ELEMENTS ON BODY 1
C##%  $#sNPB2 = THE NUMBER CF ELEMENTS ON BODY 2
255 NPB1 = ND(1) - 1. -
NPB2 = ND(2) - 1

NSICA = 3
NSICGC = 1
NSIGEC = 1

L = NT + NSIGA

Crex %2l IS THE TOTAL WICTH CF THE MATRIX FOR AXISYMMETRIC FLOW INCL

CHa% 2%3RIGHT HANC SIDES

READ (4) } _
READ(4) ( COSSQR(IV,;I = 1,NPBL), (RHS(I),I = L,NPB1 )
REWIND 4 : . -
CC 260 I = 1,NPB1
R(I,1) = 0.0
R(I,2) = 1.0
266 R(I,3) = CCSSQR(I)
NBEGIN = NPBL + 1
NEND = NPBLl + NPR2
CC 265 I = NBEGIN,NENC
RII,1) = 1.0
R({I,2) = 0.0
265 R(I,3) = 0.0
29C REWIND 4

ASSIGN 400 TO M
IF (FLG12.NE.O) ASSIGN 3CO TC M
CC 700 I = 1, NT
© GO TO M, (300,4C0) .
3C0 READ (9). (A(J)'J l,NT)v(A(J) J= l,NT),(A(J)oJ =14NT)

90
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400
5C0

6CQC
1¢0

g Nalel

C *%
C %%
8CQ

810
82¢C
83¢

840

850
gCC
CHzs
910
92¢

920
10C0

12¢0
Co%2

1250

13¢¢
- 14C0

15C¢C
160C

= K =

GC TQ 500

READ (9) (AlJ),J=1,NT)
CC 600 J = 1, NSIGA

K = NT+J :
A(K)= Rf(I,J)

WRITE (3} (A(J),J=1,L)

AXISYVMETRIC FLOW INPUT. TO SOLVIT ON TAPE 3

OUTPUT FROM SOLVIT ON TAPE 3

TAPES 1 AND 2 ARE SCRATCF TAPES

CALL SOLVIT(WKAREA,NT,NSIGA, 16000,3,1,2 3,+9020)
REWIND 9
% PREPARE CRCSSFLCW MATRIX TAPE (11)
* SKIP SINA * REAC COSA
IF (FLGO4.EQ.C) GC TC 1610
=0
= NT+NSIGC
IF (FLG22.GT.Q0) GO TC S1C
READ (4) (A(1)sI=1,NT)y(A(T),I=1,NT)

.1F (FLG17.NE.O) GC:-VC :820

K = 'K+l

CC 810 I = 1, NT

R{I,K) = A({I)

IF (NNU) 900,900,830

CC 850 J = 1, NNU

READ (4) MS,(A(I),I=1, NT) ‘ '

IF { MS.EQ.0.CR.MS. EQ 2. CR MS, EQ 4) GO T0 850

K = K+1

CC 840 I = 1, NT

RCILK) = =A{I)

CONTINUE

REWIND 4

GCC T0 1000 . . c v
2%%CROSS FLOW * GENERATED (RESEP) BOUNDARY CONDITIONS

CC 920 I = 1.NPB1 ’ S :

R(I,1) -RHS(I) - . .

€0 930 = NBEGIN,NENC

R(I,1) 0.0

ASSIGN 1300 TO M

IF (FLG12.NE.C) ASSIGN 1200 TO M

CO 1600 I = 1, NT

GO TO M, (1200,1300)

READ (10) (A(J)4J=14NT)s(ALJ),yJ= 1.NT),(A(J).J l,NT)
#%sFORM PHI MATRIX FROM THETA (CROSS FLOH) MATRIX -

CC 1250 J = 1,NT

AfJ) = Y2(I) * A(J).

GC TO 1400

READC (10) (A(J)4J=1,NT)

CO 1500 4 = 1, NSIGC

K = NT+J '

1o N

A(K) ==R{1,J)

WRITE (11) (A(J)sJd=1,L)

'C CRGSS FLOW INPUT TC SOLVIT ON TAPE 11

C

OUTPUT FRCOM SOLVIT ON TAPE 3

C TAPES 1 AND 2 ARE SCRATCH TAPES

CALL SOLVIT(WKAREA, NT,hSIGC,léOOO.ll,lyZ 3,+9030)
REWIND 10

90 4



1610 CONTINUE
Casd **3EXTRA CROSS FLow
" REWIND 11
IF (FLG21,.EQ.C.AND.FLC22.EQ. O)RETURN
K o
L NT + NSIGEC :
o IfF (FLG22.CT.0) GO TC 1800 , .
Cakd *%4EXTRA CRCSS FLOW % - NCN-UNIFORM FLOW ONLY
Cax% #¥2SKIP RECORD WITH SINES AND COSINES
READ (4)
CC 1650 J=1,NNU
READ(4) MS, (A(I),I= lvNT)
IF (MS.LT.2. OR.MS.EQ.3) GO TC 1650
K = K+ 1
CC 1640 I = 14NT
1640 R{I,K) = A(])
1650 CCNTINUE
- GC TO 1900 , : - :
CH23 *2%EXTRA CRCSS FLOW % GENERATED (RESEP) BOUNDARY CONDITIONS
1800 CC 1820 I = 1,NPB1 :
1820 R{I,1) = CCSSQR(I)
CO 1840 I = NBEGIN.NENC
184C R(I,1) = 0,0
19CC REWIND 4 :
Caes *%3M [S 1920 %  SCLVE A NATRIX
ASSIGN 1920 TQO M '
Cha % *%%M IS 1940 * SCLVE POTENTIAL MATR[X
' IF (FLG12.NE-G)ASSIGN 1940 TG M
CC 1980 1 = 1,NT
GC TO M, (1920,1940)
Cax¥%  »%3SOLVE A MATRIX
192C READ (8) (A(J)yJd =1,NT)
GC TO 1960 .
[940 REAC (8) (A(J),d= 1 NT)y(A(J),J= I.NT),(A(J)'J 1,NT)
Caxs *¥#FORM PHI MATRIX FROM THETA (EXTRA CROSS FLOW) MATRIX
EQ 1950 J = 1,NT
1950 A(J) = Y2(I) *= A(J) / 2.C
196C CC 1970 4 = 1,NSIGEC
K = NT + J
1970 AtK) = R(I,J)
1980 WRITE (111 (A(J),yJ=1,L)
CrA% *22EXTRA CROSS FLOW INPUT TO SOLVIT ON TAPE '11
Cas*% #*x30UTPUT FROM SCLVIT ON TAPE 3
Cod% #*2TAPES 1 AND 2 ARE SCRATCH TAPES
CALL SOLVIT (WKAREA,NT, NSIGEC,lacOO 11,1.2.3.+9040)
REWIND 8
REWIND 11
. RETURN
2000 NR = NT=-AMMA
: L = NMA+1L
READ (4) (R{I,1),I=1,KRNA)
READ (4) (FF(I),I=1,NR)
: CC 2100 I = 1, NR :
210C FF(I) = FF(I)/FCURPI" _
EACKSPACE 4 | ' ‘ X
WRITE (4) (FF(I),1I=1,NR)

91



REWIND 4
CC 2300 I = 1, NMA '
READ (91 (ALJ)4d=1,NMAD, (T(d)0d=1, NR)
CC 2200.J = 1, NR

12200 R(I, 1) = RUL,1¥= TUJI#EF(I)

ALY = R(I,1)
23CC WRITE (3) (A(J)yd=1,0) o S
. C PRESCRIBED VCRTICLTY ~  INPUT FOR SOLVIT ON. TAPE 3 °
e "CUTPUT FROM .SOLVIT ON TAPE 3
©C' TAPES 1 AND 2 ARE ‘SCRATCH TAPES - '
CALL SULVXT(HKAREA NMA,L - APA,16000.3'1.2 3,+9ooo> o
 REWIND 9 -
CC YO 800

S0CC WRITE(6,9001) S e I
9CC1 FORMAT(61H NGT ENCUGF SPACE RESERVED,!N SOLVIT FOR PRESCRIBED .VORT
h LICITY)Y g C : ' - '
A GC 10 9080
' 9010 WRITE(6,9011) . . . L e
S011 FORMAT(71IH NCT ENCUGF SPACE_RESERVEDTIN SOLVIT FOR PRESCRIBED TANG
"7 1ENTIAL VELCCITY) S S LT
" GC YO 9080
902¢ WRITE . (6,9021)

9021 FORMAT(S8H NCT ENCUGP SPACE RESERVED?rN‘SOLviT FOR AXISYMMETRIC FL - . .

1CW)
.. &C To 9080
9030 WRITE(6,9031) ' a - S
9031 FCRMAT(S51H NCT ENGUGH SPACE RESERVED IN SoLVIT FOR CROSS FLOW)
' GO TO 9080 . * '
9040 WRITE (6,9041) ‘ ‘
9041 FCRMAT (571 NOT ENCUGH SPACE RESERVED IN SOLVIT FOR. EXTRA. cnoss FL'
1CW) '
9080 STOP
END
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OO0 Noo

$IBFTC SOLV  DEBUG,DECK

SUBRQUTINE SOLVIT (A, NC, MC, KD, NI, MM, NO, NW, *) .

FTT Y TR/ FARBERE BAEEE Rzt

*
= % % /% » * * % /%
1232 252% * / % ® %% * E VAR I 111
L */ % % * * ®/ % ‘
* % *¢*¢¢ /4%

* /#*#

DIRECT MATRIX SOLUTIGN

H

WRITTEN BY J. L. HESS * RROGRAMMED BY T, M. RIDDELL.

CIMENSICN A ( KD )

LOGICAL LASY

CALL TIMEV(AAL)

N=ND

¥ o= no

KORE:

IF (MAXO(3 ¥ mpv. M % N) .GT. KORE) RETURN 1

CLMT = MM

30

REHIND MT

NIN = NI

CEBUG NIN NI 4NO
REWIND NIN
NCGUT = NO
REWIND NGUT

MPL = M ¢+ 1

AN = N.

.hEL = NPM,

CALCULATE THE MAXIMUP NO. CF ROWS, ®K®
K = (KORE - NEL), /- NEL
TEST TO SEE IF THE REST CF THE MATREX WILL FIT. IN CORE

LAST = K .GE. NN
IF (LAST) K = NN

READ *K* RCWS OF THE AUGMENTED °*A' MATRIX
NT = O '
CO 40 18 = 1, K

NS = NT 4 1
NT = NT + NEL

93
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e e

2 Xzis)

OO

[z EaNel

OO

OO0

- 4C

READ (NIN)Y (A(IG), IC = NS, NT)

CHECK TC SEE IF WE WERE UNLUCKY ENOUGH TO END UP NITHﬁONLY'DNE ROW

If (K .EQ. 1) GO TC 9C

"*KY IS GREATER THAN *1' SO WE CAN START THE TRIANGULARIZATION :

NELP1.= NEL + 1
NS = - NEL

. NELP2 = NELP1 + 1.

5C

60

FCRM THE *TRAPEZCIDAL® ARRAY (8) ,

CC 50 IB = 2, K
NP = NELP2 - 1B
NS = NS ¢ NELP1
NT = NS '
CQ 50 IC = 1By K
NT = NT 4 NEL

MN = NT

KB = NS

A(NT) = t=A(NT)) / ACNS)

CC 50 NF = 2, NP

NN o= MN + 1

N8 ='NB ¢ 1

A(MN) = A(MN) + A(NT) * A(NB)
If (LAST) GC TO 90

WRITE THE *TRAPEZCIDAL® MATRIX ON TAPE

NT =0

NP = NEL

NS = - NEL

LC 60 IC = 1, K

NS = NS + NELP1

NT = NT 4 NEL- .
WRITE (MT) NP, (A(IB),s IB = NS, NT)
NP = NP - 1

NP = NP - M

NS = KORE - NEL + 1

READ ANCTHER ROW

CC 80 IC = 14 NP . . :
REAC (NIN) (AtIB), IB = NS, KORE).

MODIFY THIS ROW EY THE *TRAPEZOIDAL® ARRAY

AT =1

MN = NS

CGC 70 IB = 1,4 K
NB = NT

NF = MN+ 1 - -
A(MN) = (=A(MN)) / A(NT)
CC 65 NN = NF, KORE
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2 Xaiz) 2 Xs X2 2 XaXa) aiaks)

s Nal el

[2XaXaXg)

2 X2Xzn)

85
7C

80

-flCQ

1C5

110

N8B = NB ¢ 1

AINN) = A(NN) + A(NN) * A(NB)
MN = NF

NT = NT + NELPI

_WRITE THE MODIFIEC RCW ON TAPE

WRITE (NOUT) (ACNT), NT = MN, KORE)
REWIND NOUT .
REWIND NIN

SWITCH THE TAPES

NT = NIN
NIN = NOUT

NCUT = NT

RE-CALCULATE ROW LENGTH ANC LCCP BACK
NEL = NEL - K

MN = NEL - M

€C 10 10

REWIND ALL TAPES

REWIND NMT

" REWIND NIN

REWIND NOUT

CCNCENSE THE MATRIX

MN = NEL

NL = NELP1

IF (X .EQ. 1) GO TO 1C5
NS = 1

NT = NEL

£C 100 IB = 2, K

NS = NS + NELP1

NT = NT 4 NEL

CC 100 10 = NS, NT
A(NL) = A(IC)

NL = NL + 1

Nl = KORE - K & M + ]

(]

THERE, NOW WE CAN START THE PACK-SOLUTION

NOTE..THE FIRST AVAILABLE LOCATION FOR THE SOLUTIONS IS A(N1)
NREM = N
NEL = NPM

LAST = K +EQe N

.NPASS =0

SCLVE FCOR THE ANSWERS CORRESPONOING TO *K°

KMl
KP1 .

K =1
K 41

95
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OO0

OO

OO

OOOOOOO (2N aNel

12¢C
125
13¢

135
14¢

145

NS = NL - MP1

NPASS = NPASS + 1

€O 130 MN = 1, M

NF = NS 4 MN. .

A(NF) = A(NF) / A(NS)

NT = NS

If (KM1 .EC. O) GO 7TC 130
CC 125 IB = 1, KMl

NF = NF - IB = ¥
NT = NT - MPL - B -
SUM = 0.0

NP = NF

N2 = MP1 + IB

€C 120 IC = 1, I8
M = NT + 10

NP = NP ¢ N2 - IC

SUM = SUM + A(NN) * A(NP) )
A(NF) = (A(NF) - SUM) / A(NT)
CCNTINUE

MCVE THE SCLUTIONS TC CONTIGUOUS LOCATIONS STARTING AT A(NI)

N1 = KORE + 1

CC 140 NN = 1, K
CC 135 MN =.1, M
NL = NL = 1

Nl = N1 - 1

A(N1) = A(NL)
NL = NL - NN

WRITE THE SOLUTIONS CN TAPE

WRITE (NIN) K

NS = N1 = .1

CO 145 MN = 1, M ,

AT = NS ¢ MN s . =

WRITE ( NIN ) (A(IO), IO = NT, KORE, M)

TEST IF THIS IS THE LAST PASS B

IF (LAST) GC TO 200

WE MUST NCW MODIFY THE TRIANGULAR MATRIX TO REFLECT THE EFFECT OF
THE SOLUTICNS OBTAINEC SO FAR (EQ 21) ,
NCTE..LOCATICNS A(1) TC A(N1-1) ARE NOW FREE TO USE
CALCULATE THE NEXT VALUES OF *NEL®' AND *NREM?

NELOLD = NEL

KOLD = K

NEL = NEL - K

NREM = NREM - K

NOW APPLY THE INCREDIELE FORMULA FOR THE NEW, *K®

K= (-4% V- 1) / 2 + IFIX(SQRT{0.25 + FLOAT((4 * M + 2) * M +

9



[aNaXel

OO0

aOOo

1 2 ® (KORE - NELOLD))))
NROW = NREM = K + 1

IF- (K .LT. NREM) GO TC 150
LAST = ,TRUE.

NRCW = 1
. K = NREM
150 NS 1

= =~ READ IN THE ROWS TO BE MCDIFIED

CC ‘190 I8 = 1, NREM
NT = NT - 1 .
IF (IB .LE. NROW) GO TG 1640
NS = NS 4 NN
NT = NT + NN
160 READ ( MT ) NN, (A(IC)y, IO = NS, NT)

NP = N1 -1
NF = NT = ¥ - KM
NN = NN - KOLD
CC 170 MN = 1y, M
N2 = NF
NA = NP + MN
NB = NA
SUM = 0,0
CO 165 10 = 1, KOLD
SUM = SUM + A(NZ) * A(NA)
N2 = N2 + 1
165 NA = NA + ¥
N2 = N2 ¢ MN - 1

170 AINZ) = A(N2) - SUM
=~ ~ WRITE THE FOCIFIEC RCW ON TAPE OR CONDENSE THE ROW

NL = NT = M ¢+ 1
IF (IB .GE. NROW) GO TC 175
NF = NL - KP1l- : - ' ’ :
WRLTE (NOUT) NN, (A(IC), IO = NS, NF), (A(IO), IO = NL, NT)
G0 TO 190 . :
175 NF = NL - KGLD®
' CO 180 MN = NL, NT
. A(NF) = A(MN) : )
180 NF = NF + 1 ' S i
190 CCNTINUE ‘ - :
REWIND MT
REWIND NOUT

- - SWITCH THE TAPES

NT = MT
PT = NOUT
NCUT = NT

OO0

NL

NF

- - LCOP BACK THRU THE SCLUTION
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s MY MY AS ar MY AN M me AL ML RA ms AL B Mt M A B A ms Ry A RS RL AL AL R RS RL A s Rt ALY RS Ar ALY AL AL Rt AL RS AL as e A ms A me ome e



2 Xz Xn

aNeNa)

Ao

© 60 TO 110
- '~ START TO WRAP IT UP

2CC REWIND NIN
N2 = N

'# % NOTE.. AT THIS POINT ALL LOCATIONS A(1) THRU A(KORE). ARE FREE

CC.220 IB = 1, NPASS
READ (NIN) K - .

Nl = N2 - K +1 .,
NS = N1 . -
NT = N2

- - REAC IN THE SOLUTIONS

CC 210 10 = 1, M _

REAC (NIN) (A(NN)s NN = NS, NT)
. KT =.NT + N ' -
21C NS = NS + N
220 N2 = N1 - 1

-—- REWIND ALL INPUT TAPES . '~
REWIND ‘NIN '
REWIND MT .
REWIND NOUT - L
- - WRITE THE SOLUTICNS CN TAPE

CC 230 10 = 1, M
NS = NT + 1
NT = NT 4+ N

23C WRITE (NW) (A{NN), NN = NS, NT) ;

CALL TIMEV(AA2) Co. _ L .
EB = (AA2 - AAl) / 60. . ‘ _ o ' ‘
WRITE (6, 300) N, Ny ¥, BB . : _

3C0 FORMAT (4HOTHE 15, 2H X IS5, 12H MATRIX WITH. I4, 35H 'RIGHT SIDES WA

1S SCLVED DIRECTLY IN F8.3, 9F MINUTES. ) :
RETURN ,
END
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$IBFTC PATS4 DECK

C
SUBROUTINE PART4
C
c % COMPUTE VELOCITY COMPONENTS AND PRINT
C o :
COMMON HEDR(10) ,CASE +NB - ¢NNU »
‘1 + FLGO3 +FLGOG ¢+ FLGOS - 9FLGO6 »FLGO7
2 » FLGOB »FLGO9 +FLG1O " oFLG11 +FLG12
3 +FLG13 +FLGL14 s FLG15 +FLG16 +FLG17
4 + FLG18 yFLG19 +FLG20 2 FLG21] +FLG22
5 2 FLG23 1FLG24 s FLG25 +FLG26 2FLG27
CCUBLE PRECISION HEDR, CASE
INTEGER FLGO3 +FLGOSG »FLGOS +FLGOG +FLGOT
1 9 FLGOSB +FLGO9 +FLG1DO +FLG11 +FLG12
2 +FLG13 1FLGLAG » FLG15 WFLG16 oFLG17
3 2 FLG1B +FLG19  LFLG20 +FLG21 +FLG22
4 s FLG23 +FLG24 +FLG25 +FLG26 2 FLG27
CGMMON NT JNC(11) + MN +NUNA (&) +TYPEA(4)
2 »y NUNC ( 4) +sTYPEC(4) HNLF(11) -
CCMMON IEC, NSIGEC, TYPEEC(4), NUNEC(4)
. REAL MN
CCMMON /C4/ X1{500), VY1(5C0), X2(500), VY2(500), DELS(500),
1 SINA(50C),COSA(500),XP(500), YP(500)
CCMMON /TC/  RB(500,8),SIG(500,4), A(500), B(500), 2(500),
1 PHI(500,4), XN{500,4),
. 2 . T(500,4), T3(5C0,4), NSIG, .. NP, NI, SUMV
c
C * START
REWIND 3
IF (FLGO5,.EQ.C) GC TC 30
C # READ OFF-BCLCY XP,YP

NP=ND(NB£1) '
READ (121 (XP(I),I=1,NP),(YP(I),l= LaNP) L o
c - %* READ X1y4Y1,X2,Y2,CELS WITH MACH NO. ADJUSTMENT IF ANY
30 NI=NT+NB ' o '
READ (12) (X1(I)yI=1,NIDyp(YI{I)yE=14NI),(X2(1)y1=1,NT)

o 1 ' 2 (Y2(I),I=1NT)y (DELS(1),l= 17NT)
C " % READ SINA,CCSAyNO,TOao
READ (4) (A(L),I=1,NT),{B(I),I=1,NT)
SUMV = Q.0

EC 100 I = 1, NT
SINACLY = A(I)
COSA(L) = B(I)

100 SUMV = SUMV + B(I)*DELS(I)#Y2()%%2
-SUMV = §SUMV*3,141593 .
If (FLGO3,LE.Q) GO TG 10CO
L=1
LS = 0
If (FLGY6.NE.OC) GC TO 200
£€C 150 I = 1, NT
RB(I.L) = A(I)

150 RB(I,L+1) = B(I)
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200 IF (NNU) 600,600,300
3C0 CC 500 J = 1, NNU
" REAC (4) VMS,(A(I),I= loNT)y(ﬂ(I):I 1,NT)
IF (MS.EQel.0R.MS.EQ.2.0RsMS.EQ.5) GO TO 500
L = L+2
LS = LS+l
IF (LS.EQel.AND.FLG16E.,GT.0) L=L-2
-, COC 400 1 = 1, NT .
T RB{ILLY s AL o S
4CC RB(I L+1)__ B‘[) S ) i
SCQxCCNTINUE S TR '
60C REWIND 4 CEL mn ey e T
‘ " NSIG = NSIGA.- S

o CALL AXIS '
10€C IF (FLGO4.LE.0) GO TG -20C0
. IF (FLGO3.LE.0) GC TC 1050
.+ - READ (4) (A(I),x 1oNT) o (BII)yI= =1INT)
165C L = 1 :
LS=0 L
" IF (FLGLT.NE, 0) GG TC 12c0
CC 1100 I = I, NT
RB(I,L) = A(I)
11¢0 RB(T,L+1) = B(I)
1200 IF (NNU) 160C,16CC513C0
130C CC 1500 J = 1, NNU .
READ (4) NS, (A(I),I= 1,NT )y (BUT), = l,NT)
IF ({ MS.EQ.0.OR.MS.EG.2.CR.MS.EQ.4) GO TO 1500
L= Le2
T LS=LS+1 '
If (LS.EQ.1.AND.FLG17. GT:0) ‘L= L-2
CC 1400 I = 1, NT -
RB(I, L) = ALI) .
14CC RB(I,L+1) = B(I) .
15CC CCNTINUE :
'16CC REWIND 4
NSIG = NSIGC.

: CALL CROSS
2CCC IF (FLG21.LE.Q) RETURMN
REWIND 4
IF{FLG22. GT 0) GO TO 2400
b= 00

C#ss  s%sIF CCNTROL REACHES THIS POINT, THERE IS AT LEAST 1 NNU
C#%s  *##SKIP RECORD WITH SIN AND COS
 REAC (4)

CC 2200 J = 1,NNU S

READ(4) MSy ( ACL),I=14NT )y ( BUI),I=1,NT )

L=1L+1 : -

CC 2200 I = 1,NT

RB{I,L) = A{I)
£ 22€0 RB(I,L+1) = B{I)
. 24C0 REWIND 4 -

NSIG = NSIGEC

Ctes *#3CALL TC EXCROS FCR GENERATED (RESEP). BOUNDARY CONDITIONS

' CALL EXCRCS
RETURN
END
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10

SUBROUTINE AXIS

% COMPUTE AXISYMMETRIC VELOCITY COMPONENTS AND PRINT

CCMMON HEDR(10) ,CASE +NB yNNU '
' +FLGO3 »FLGOA4 +FLGOS sFLGO6 ~  4FLGO7
»FLGOS » FLGOY9 »FLG1O " yFLG11 +FLG12
»FLG13  L,FLGl4 »FLG15 _9FLG16 »FLG17
yFLG18 yFLGL9 »FLG20 2»FLG21 1FLG22
s FLG23 s FLG24 +FLG25 »FLG26 yFLG2T
COUBLE PRECISION HEDR, CASE o
INTEGER FLGO3 +FLGO4 s FLGOS 2»FLGOG yFLGOT
1 »FLGOS +FLGCY +FLGLO _9FLG11 1FLG12
2 +FLG13 +FLG14 +FLG15 +FLG16 " +FLG1T
3 +FLG18 +FLG19 »FLG20 1FLG21 +FLG22
4 1 FLG23 yFLG24 1 FLG25 1 FLG26 WFLG27
CCMMON NT oNC(1D1) +MN 4 +NUNA(4) yTYPEA(4)
1 » NER1 oNER2 » NMA sNSIGA “9NSIGC
2 +NUNC(4) +»TYPEC(4) LNLF(11)

CCMMON IEC, NSIGEC, TYPEEC(4), NUNEC(4)
CCMMON IP/ IPUVEL ' o

REAL MN
CCMMON /C4/  XL(500), YL(5C0), X2(500), Y2(50G)s DELS(500),

1 SINA(500),COSA(50G),XP(500), YP(500)

CCMMON /TC/  RB(500,8),SIG(500,4),  A(500), . B(500),  Z(500),
1 PHI(500,4),  XN(50044)

2 T(500,4)s T3(5C0,4), NSIG, NPy NI, SUMV

3 : s SUMM(4) '

DIMENSICN VX(50044)4VY(500,4), vrtsoo.a).ru(soo,a).cv(soo.a).

1 SUMTDS (4)

EQUIVALENCE ( VX{1ls1) , XN(1,1) ) , (VVY(I'I)'T(ly,l).) y
1 ( VT(I.I')Q T3(1s1) )y ( TH(1,1),SIG(1,1) )y (CP{1sl)sT3(1,1) )

EQUIVALENCE {(VY,VYDP),(VT,VTCP),(T,TOP),{VX,VXDP)
DIMENSICN TDP(I),VXDP(I)'VYDP(I) VTDP(I)
* START
NC=NT
IF (FLG19.GT.0) NC= NNA
IF (FLGOB.EQ.Q0) GG TC 10
. * TITLE FOR NATRIX PRINT
WRITE (6+150) HEDR,CASE
WRITE (648) : ‘
FORVAT (1H 43H MATRICES A,B,Z BY ROHS * AXISYMMETRIC FLOW //)
* READ AXIS <IGPAS -
co 20 N=1,NSIG
SUMM(N)=0.0

lol



2C

SUMTDS(N)Y=0.0 :
READ (3) (SIG({I4N),I=1,NC)
IF (FLG19.LE.Q) GC TC 25
REAC (4)

KR = NMA+1

.25

REAC (4) (SIG(I,1),I=NR,NT)
REWIND 4 _— S
# NC, OF MICFCINTS LCCP

€C 100 I=1,NT

# KEAD MATRICES A,8,2

- REAC (9) (ALJ)sJ=1,NT),(BLI)yJ= l,NT)o(l(J).J loNT)'

* NCo OF FLCWS LOCP
N1=¢C . :
CC 70 N=1,NSIG

Nl=N1+2

SN=0.90

$T=0.0

SP=0.0.

* NC. CF ELENENTS LCQP

T LC 20 J=1,NT

4C

€cC

65

e

1C

ago
€5

. 9¢C
1cC

SN=SN+A(J)*SIG(J,N)
ST=ST+B(J)I*SIG{J,N)
SP=SP+Z(J)*SIG(J,N)
[F(FLG22.GT.Q) GG TO €8 -
IF (FLG12.EQ.Q0) GO TC 40
XN(I4N)=SN
PHI(I4N)=SP-RB(I,N1-1)}
CC 70 50
XN(IoN)=SN-RB(I,N1-1)
PHI(I,N)=SP

IF (FLG11.EC.0) GC TC €0
T(I4N)=ST

CC 10 65
T(IoN)=ST+RB(I,N1)
SUFM(N)= SLPV(N)+PHI(IyN)*YZ(I)*RB(I;NI 1)*DELS(I)
CPUI NI=1o=-T(IyN)2%2

GC 1C 7C

XN(I,N) = SN

PHI(I,N) = SP

T(I,N) = ST
CP(I,N) = 1.0 - T(l,h)*#Z,
CCNTINUE

IF(FLGO8.EC.0) GO TO 1CO
WRITE (6,8G) I4(A{J)yJ=1,4NT) o
FOCRMAT (1H?Y 13H MATRIX A ROW 16/ (1H 10F10.5))
WRITE (6485) I4(B(J)sJ=14NT)
FCRMAT (1HC 13H MATRIX B RCW I6&/ (1H 1C0F10.5))
WRITE (649C) I1,(Z2(J)4J=1,NT) .
FCRMAT - (1HO 13H MATRIx I ROW 16/ (1H 10F10.5))
CCNTINUE ‘ ‘
[F (MN.EQ.C.0) cc TO 130 .

* MACH NC. ACJUSTMENT.
Cl=MNEMN 3 ) :
C2v= 1 .-Dl
C2=SQRT(C2)
C4=,7%D1

[



oy

'.Z*Dl»
CC 120 N=1,NS
CC 120 I=14NT
TX= (T(I N)*CO
TY = T(lyN)

2 T(lyN) SGRT(T

CPUIGNI=( (1, 4D5%(1.=T (I, N)**Z))**S 5-1, )/04 .
- % ELIMINATE MACH NO EFFECT FOR PRINTOUT
. CC 122 I=1,NI

Xl([) X1(1)*D
A=0
Ji=¢

(EC 126 k=1;NB
PN+

N= N*ND(K) 1,
CC 124 J=MsN
Jl J1+1

Ti= x1(J1&1) X

124
126

30

1’5
13¢

i
2.

ZCO

T2=Y1(Ji+1)-Y
X2(d)=(x1(J1+
CELS(J1=SQRT{
CCSA(d)I=T1/DE
SINA{J)=T2/DE
dizdi+l

* PR

TG 250 L=1,NS

KA = i
IF (FLG16.LE.
IF (FLG22.GT.
IF{FLG22.GT.0
suUvM(LI=-6.28
gc.i3s 4 = 1,
SUMTDSIL) = S
121

d=1

V=1

N=NC (M)
LCTR=22

28X, 2

6%y
IF (FLGZZ GT.
IF {LsGT.1.CR,

;hR[TE (6,160)
FCRNAT {1k 34k ON- BOCY UNIFORM AXISYFMETR[C FLUN )

GC TO i90
IF (TYPEA(KA)
hRITE (65172)

IG

SAlI)- l.)/DZ*l.,
* SINA(CL) ) 7 €3
XHTX+TY%TY)

3

I(Jl)

l(Jl) -
1)+X1(Jl))/2.
Ti*TL4T2#72)
LS(J)

LS(J)

16
0) KA=iL=-1

G) KA = L

)60 TC 1126
318534SUMN{L)
NT

UMTDSIL) + TUd;L)*DELSTJ)

' 14C hRITE (65,1501 HEDR-CASE
150 ECRVMAT (1H1 25X, 26HCCUGLAS A[RCRAFT COMPANY / :

INT AXIS FLGW (EN=8ODY) DUTHUT

LHLCNG EEACH DlV[SIDN /17

10A6, 4X, 1OKCASE NO. A6 77 )

o) GC TC 17¢
FLGL6, hE 0) GO TOo i70

GE.O. 0) GO TC 175

FGRPAT (1H 44K FLOW GENERATOR * ROTATING BDDY % TYPE ERROR )

IF_ (NUNA(KA).
FURPAT (27H

IF (NUNA(KA).NE. 123456) NRITE(é lBO)NUNA(KA)
FGRNAT (1H 42H CN-BODY NCN-UNIFORM AXISYMMETRIC FLON NO.

kRITE (6,2CC)

€Q.12345¢) WRITE (6 177)
CN-BCOY STRIP VCRTEX. FLCH)

103
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1 12X 1HX 13X 1KY 13X 2HT1 12X 2HCP 9X SHSIN A
2 6X SHCOS A 7X SHSIGMA 11X 1HN 13X 3HPHI //) = ’
210 WRITE (6522C) IyXL(I)sYL{I}eX2(J)pY2(J), TEJIsL)9CP(IyL),
1 SINA(J)sCCSACJ) 4SIGII4L) 9 XN(JsL)oPHI(Y,L)
220 FORFAT (1H 13,2F14.7/ 4X 4Fl4.7,2F11. 5:3F14.7)
I=1+1
J=J+1

IF (I.EQ.N) GO TCO 230 :
IF (I.LE.LCTR) GO TO 210
LCTR=LCTR+22

GC TO 140

230 M=M+l

N=N+ND(M) .. : o
. - WRITE (6,4240) ! Xl(l) Y1(I)
240 FCRMAT (YH 13, 2Fl4.7 //)
I=1+1 :
IF ( J - NT ) 210, 242, 242
. 242 IF(FLG22.GT.0) GG TO 250 . - '
WRITE(69244) SUMM(L), SUMV, SUMTODSI(L) T
244 FCRMAT (1HC 1GX 13H ACCEC MASS =F12.7, 4X 9H VOLUME = Fl2.7y
A SX 18HSUM (T)(CELTA S) = F1l2.7 )
-25C CCONTINUE - :
CALL BCDUMP{X2(1)sX2(NT))
CALL BCDUMP(Y2(1),4Y2(NT))
CALL BCOUMP(TCP(1),TLPINT))
IF {IPUVEL .EQ. O) GC TC 252

LCC = 100

CALL PUNCHC (X2, NT, LCC, CASE )
LCC = 500 :
CALL PUNCHC ( Y2, NT, LCC,y CASE )
LcC = 900 '

‘ CALL PUNCHV ( T, NT, NSIGy LCC, CASE )
252 1IF (FLGOS5.EQ.0) RETURN
* QFF-BCDY. PCINT
“IF (FLGl1S5.LE.C) GO TC 258 : K
¥y =0 .
CC 254 I = 1, NB : :
254 IF (NLF(I) JLE. C) M =M + 1
IF { M .EC. O ) GC TC 25¢8
MM = NNU + 1
.CC 255 1 = 1, MM
255 READ (4) '
IF (FLG22.GT.C)READ(4)
C0.256 J = 1L, M. .~ o
256 READ(4) (RB(I,J)sI = 14NP)y (T3(I4Jd)s1 = 1,NP)
REWIND 4 .
258 CC 200 1 = 1, NP
L=0
* REAC MATRICES Ay Y'Z
. REAC (9) (A({J),J= lyNT)v(B(J)vJ loNT),(Z(J)vJ lyNT)
.. % °NC. OF -FLCW
CC 300 N=1,NSIG
KA=N
- IF (FLGl6.LE.OQ) KA N 1
SX=0.0
SY=0.0

loY



2€0

262

2170
28C
3¢0

340

360
37C

375
377
378
3eC
390
40

410

N =

SP=0.0

* NG. OF EL&PENTS LcorP
CC 260 J=1,NT -
SX=SX+A(J)*SIG(JI4N)
SY=SY+B{J)%*SIG(J,N)
SP=SP+Z(J)2SIGIJ4N)
PHI(I,N)=SP
If (FLG22.GT.0) GC TC 27C
IF (FLG11.GT.C) GC TO 270
IF (N.NE.1.,OR.FLG16.GT.0) GO TO 262
VX(I4N) 5 SX+l.
GC TO 280
IF (NUNAGKA).NE.12345¢) CO TO 270
L=L+1
VX{I oN)=SX+RB{I,L)
VY(IQN,?SY+T3(I'L)
GO TO 360
VX({I,N) 5 SX
VY(I,N) = SY
CONTINUE .
IF (MN.EQ.0.0) GO TO 230
, * MACH NC. ACJUSTMENT
CC 220 N=1,NSIG
CC 320 1Is1,NP
VY(I,N)=VY(I,N)/D3
VX(IyN)=¢VX(IsN)=1.)/C2+1,
CC 322 1 = 1, NP
XP(I)=XP(I)%C3
%* COMPUTE VT ANC THETA
CC 335 N=1,NSIG
CC 235 Isl,NP
VT(I4N)=SQRT(VX(I,N)**24VY (I, N)**Z)
TH(I4N)=ATAN2(VY(I,N),VX{I,N)) % 57,29578 -
# PRINT AXIS FLCW (CFF-BODY) OUTPUT

CC 450 L=14NSIG

KA = L

IF(FLGl6.LE.OANDFLGZ2.LE.O) KA = L .- 1

I=1

LCTR=45

WRITE (6,150) HEDR,CASE

IF (L.GT+1.0R.FLGlE6.NELO) GO TO 370

IF(FLG22.GT.0) GO TO 278

WRITE (6+360)

FORMAT (1H 35H OFF BCCY UNIFCRM AXISYMMETRIC FLON )

GC TC 390 o

IF (TYPEA{KA).GE.Q.)} CP T0 375

WRITE (64172) '

IF (NUNA(KA).EQ.123456) KRITE (6,4377)

FORMAT (28H OFF-BODY STRIP VORTEX FLOW)

IF (NUNA(KA).NE.12345¢) WRITE (6,38CG) NUNA(KA)

FORMAT (1H 43H CFF-BCCY NON-UNIFORM AXISYMMETRIC FLGW NO. I8)

WRITE (6,400) " .

FCRMAT {1H 5X, 24H TRANSFORMED COORDINATES // :
12X 1HX 13X 1FY 13X . 2HVX 12X 2HVY 12X 2HVT 10X

SETHETA 11X 3+PHI //7) .
WRITE (6,420) I,XPLL),YP(I), VX(IaL)yVY({I4L),VT{I,L),

l oS



420

- 45¢C

- 50C

1 TH{I,L)y PHI(I,L)

FORFAT (1H I3, 7Fl4.7)

=1+1 '

IF (I.GT.NP) GC TQO 45¢C

IF (I.LE.LCTR) GO 70 410
LCTR=LCTR+45

GC TO 340

CCNTINUE S

CALL BCDUNF(XP(I),XP(AP))
CALL BCCUMP({YP(Ll),YP(NP))
CALL BCDUMP(VXDP(1),VXCP(NP))
CALL BCODUMP(VYCP(1),VYEP(NP))
CALL BCDUMP(VTDP(I)'VTDP(NP))
IF (IPUVEL .EQ. 0) RETURN
“LGC =.2500 '

CALL PUNCHC { xP, NP, LOC, CASE )

LCC = 2900

CALL PUNCHC ( YP, NP, LOC, CASE )

LCC = 3300

CALL' PUNCHV ( VX, NP, NSIG, LOC,

LteC = 4900

CALL PUNCHV' ( VY, NP, NSIG, LOC,

-RETURN
END

)06

CASE )

CASE )



$IBFTC CRCSS

[z EuKel

U WN -

LW N -

10
2¢

N -

1

1
2
3

1

DECK

SUBRQUTINE CRQOSS

% COMPUTE CRCSS FLOW VELOCITY COMPONENTS AND PRINT

CCMMON HEDR(10) LCASE +NB : sNNU
' 1 FLGO3 +FLGO4 "9sFLGO5 © 4FLGO6 ~ - L,FLGO7

»FLGOS +FLGO9 1 FLG1O sFLG11 “¢FLGY2
+FLG13 +FLG14 2 FLG15 - ¢FLG16 - 1FLGL1T
s FLG18 +FLG19 »FLG20- W FLG21 © yFLG22 -
W FLG23 +FLG24 +FLG25 " JFLG26 WFLG27

CCUBLE PRECISICN HECR, CASE - . S

INTEGER FLGO3 »FLGO4 +FLGO5  ,FLGO6 . 4FLGO7
y FLGOS yFLGO9 . ,FLG10: - 4FLG1l - ,FLG12
»FLG13 +FLG14 © FLG1S 2FLG16 - - 4FLG17
+FLG1B +FLG19 L FLG20 2FLG21 - - 4FLG22
»FLG23 »yFLG24 2 FLG25 2FLG26™ '~ 4 FLG27

CCMMON " GoNC{(11) » MN . +NUNA(4) L TYPEA(4)
+NER1 +NER2 » NMA +NSIGA # NSIGC
y NUNC (4) +TYPEC(4) HNLF(1l1) ‘

CCMMON TEC, NSIGEC, TYPEEC(4), NUNEC(4)
CCMMCN /P/ IPUVEL

REAL
CCMMCN /C4/

CCMMON /TC/

CIMENSICN

°

X1(500), Y1(500), X2(500), Y2(500), DELS(500),
SINA(5C0),COSA(500),XP(500)y YP{500)

RB(500,8),S51G(500,4), A{500), B{(500), 2(530),
PHI(500,4), ) XN(S00,4), .
T{500,4), T3(5C0,4), NSIG, NPy NI, SuUMV

» SUNM( 4) .

VX(5004+4) VY (5C0,4),VZ(500,4),T2(500,4)

EQUIVALENCE ( VX{1ls1), XN{1ls1) ), VY(I'I), T(l,1) 57
(VZ(1s1),y T3(1,51) )» (T2(1,e1), T(l,y1l) ) '

ECQUIVALENCE: (VZ,VZDP ) 4(VXyVXDP)s(VY,VYDP),(T2,T2DP),(T3,T3DP)
CIMENSICN T2DP(1),T3CP{(1)yVXCP{1),VYDP(1),VZDP(])
* START
IF (FLGO8.EGC.0) GO TC 10 —
% TITLE FOR MATRIX PRINT
WRITE (6+150) HEDR,CASE

WRITE (6+8)

FCRMAT (1H 36H MATRICES A,B,Z BY ROWS * CROSS FLGOW /7/)
* READ CROSS SIGMAS

CC 20 N=1,NSIG

SUMM(N)=0.0

REAC (3) (SIG(I4N),I=1,NT)

* NC.
CC 100 Is1,NT

OF MICPCINTS LOGP

* REAC MATRICES A,B,Z

107



"REA

" v=0

£C
N=M
SA=

- SB=

3¢

SZ=

ANE

SA=
SB=
Si=

" IR

s

1]

4C

IF
Cl=
c2
C3=
GC
Cl
C2=
C3

XN(
PHI

€c

45

50

" 55

60
- SUNM

10

8¢
85

90

160
130

PHI1
XNA
IF

TZ(
T3(
GC

T2¢(
T34
IF(

CCN

“IF

WR1
FOR
WR1
FOR

WR1I

FCR
CCN
cc
KC

D (10) (A(J),J I'NT)'(B(J),J 1, NT)'(Z(J’vJ leT)
* ‘NC. CF FLOWS LOCP

70 N=1,NSIG
+2
0.0
c.0
c.0 :
* NC. OF ELENENTS Leoe
30 J=1,4NT S
SA+A(J)*S[G(J,N)
SB+B(J)*SIG(JIyN)
SZ+Z(JIV*SIG(J4N)

© ¢ % INITIALIZE UNIFORM . OR NON- UNIFORM PARAMETERS
{FLG21.GT.0) GC TC 38 . . N
(N.EQe1.ANC.FLG1T.LE.C) .GC TU 35 Tw?‘
RB(I,M) v -
= -RBUI,M-1)
g.0 ’
T0 40

=SINA(T)

COSA(I)
lo: .
10 40
0.0 .
= 0.0
= 0.0
(FLG12.EC.0) GO TC 45
+ OPTION FOR Z (PHI) MATRIX SOLUTION
I,N) 5 SA . :
(I,N) = Y2(I) * ST
10..50

. % REGULAR A MATRIX SOLUTION
(I,N)=Y2(1)8SZ
I,N)=SA+C2
(FLG11.EG.0) GC TC 5
% UPTICN PERTURBATICNS
1,N)=S8
1.N)=SZ
10 60
1,N)=SB+C1
[sN)=SZ+C3 _
FLG21.GT.0) GO TQ 70 : ' o
MIN) 5 SUMM(N) + PFI(I,N) * vaun, * C2 . DELS(IT
TINUE
(FLGO8.EQ.0) GC TC 108 .
TE (6480) I5(A(J)4J=1,NT) [ . L
MAT (1HC 13H MATRIX A RCW 16/ (1H 10F10.5))
TE (6585) I,(B(J),J=1,NT) v '
MAT (1HO 13H MATRIX B ROW 16/ (1H 10F10.5))
TE (6,90) [,(Z1J)4J=1,NT} = = - ,
AT (1HO 13H MATRIX Z ROW 16/ (1H 10F10.5))
TINUE o o
% PRINT CROSS FLOW (ON-BODY) OUTPUT
250 L=1,NSIG
=L

j08



IF (FLG17.LE.Q0) KC=L-1
IF(FLG21.GT.0) GO:TO 138 - .
SUMMIL) = 2,141593 *SUMM(L)
1328 1 = 1
J=1-
r=1
A=NC(M)
LCTR=22
14C WRITE (6,150) HEDR,CASE
150 FORMAT (1H1 25X, 26HCCUGLAS AIRCRAFY . COMPANY /
1 : 28X, 21HLCNG PREACH DIVISION ///
2 6Xs 10A6, 4Xy 10FCASE NO. A6 //)
IF (FLG22.GT.0) GC TC 175
IF (LeGT41.0R.FLGLT.NELO) GO TO 170 <
WRITE (6,160) . . s
16C FCRMAT (1H 27H ON-BODY UN[FORM CROSS FLOW ) '
GC 10 190
170 IF (TYPEC{KC).GE.O.) GC TO 175
) WRITE (64,172)
172 FCRMAT (1H 31H FLCW GENERATOR * ROTATING BDDY )
175 WRITE (6,418C) NUNCI(KC) L
18C FORMAT (1H 35H ON-BODY NCN-UNIFORM CROSS FLOH NO. 18)
19C WRITE (6,2C0)
2CC FCRMAT (1H 5X 24H TRANSFCRMEC CUORDINATES /7

1 12X 1HX 13X 1FY 13X : 2HT2 12X 2HT3 9X BHSIN A
2 6X SHCOS A 7x 5HSIGMA 11X 1HN 13X 3HPHI //) '
210 WRITE (6,220) I,XL(1),YL(I),X2(),Y2(J), T2(J,L)oT3(J'L)v
1 SINA(J)9CCSA(I) ySIGIIsL) o XN(JsL),PHI(JsL) :
220 ‘FCRMAT (1H 13,2F14.T/ 4X 4F14.7,2F11.5,3F14.7)
I=1+1
J=J+1

IF (I.EQ.N) GC TC 230

IF (I.LE.LCTR) GO TO 210 -

LCTR=LCTR+22

GC TO 140
23C M=M+1

N=N+ND(M) :

WRITE (6,240) I,X1(I),Y1(I])
240 FGRMAT (1H I3, 2Fl4.7 //)

=1+l

IF(J.GT.NT)GC TO 242

GC To 210
242 1F(FLG22.GT.0)GO TQ 250

WRITE(64244) SUMM(L), SUMV : R
244 FORMAT (1HO 10X,14H ACCEC MASS = F12.7, 4X,10H VOLUME = F12.7).
250 CCNTINUE . :

caLL BCDUNP(XZ(I):XZ(AT))

CALL BCDUMP(Y2(1),Y2(NT))

CALL BCDUMP(T2DP(1),T2CP(NT))

CALL BCDUMP(T3DP(1), T3CPINT))

IF (IPUVEL .EQ. O) CC TC 252

LCC = 650¢C . Co
CALL PUNCHV ( T2, NT, NSIG, LOC, CASE )
LCC = 6SC0 C

CALL PUNCHV (T3, NT, NSIG, LCC, CASE -}
252 IF (FLGOS5.EQ.0) RETURA

/09



: * CFF-BCDY PCINT
co 3oo I=1,NP
* READ MATRICES X,Y,2.
READ (10) (A(J),d=1, Nl).(B(J).J 1y NT)-(Z(J).J l.NT)
: * NC, OF FLCh :
CC 300 N=1,NSIG
SXx=C,0 .
SY=0.0
SP=0.0 :
: * NC., OF ELENENTS LCOP’
CC 260 J=1,NT
P oSX=SX4A(IIESIGLI NY]
SY=SY+B(J)2SIG(J,N)
©26Q .SP=SP+Z{J)1*SIG(JsN) .
e X1 4NY=SX
c . PHICI4N)=YP(1)%SP e
. 1F (FLG22.GT.0) GO TC 270 - '
IF (FLG11.GT.0.0R.N.NE. 1 OR.FLG17. GT.O) GO ro 270
VY(I,N)=SY+1l.,
VZ{I,N)=SP+l.
c0 TO 300
e Cok PERTUREATI(N CR NCN~- unxsonv vv.vz
"27C VY(1,N)=SY :
T VI(LLNY=SP
'3cc_ccnrxnug o ’
s ‘* PRINT CROSS FLOW (OFF eoov) OUTPUT
33¢ cc 450 L=1,NSIG '
KC = L
IF (FLG17.LE.C) KC=L~-1:
1=1
LCTR=45
34C WRITE (6415C) HEDR,CASE ,
-.  IF, (FLG22.GT.0) GC TC 375 -
IF (L.GT.1.CR.FLGL7.NE.Q) GO TO 370
o WRITE. (64360)
36C FCRFAT (1H 28H QFF-BCCY LNIFCRM cnnss FLou )
. GC 10 390
370 IF (TYPECI(KC)2GEJC) GC TO 375
WRITE (6,172)
375 WRITE (6438CG) NUNCI(KC).
38C FCRMAT (1M’ 36H QFF-BCCY NON- UNIFORM CROSS FLoa No. xsx
36C WRITE (64,400)
4CC FCRMAT (1H 5X, 24H TRANSFORMEDO CCORDINATES // o
, 1 12X 1HX 13X 1HY 13X 2KHVX 12X 2HVY 12X 2HVZ 12X 3HPHI //)
410 WRITE (6,420) 1, XP(I),YP(I).VX((.L).VY(I L) vztl L).PHI(I,L)
420 FCRMAT (1H 13, 6F14.7)° .
I=1+1"
IF (I.GT.NP) GO TO 450
IF (I.LE.LCTR) GO TO 410
LCTR=LCTR+45
: . GC TO 340 -
45Q CCNTINUE :
CALL BCDUMP(XP(I) XP(NP))
CALL BCDUMP(YP(1),YP(AP))
CALL BCDUMP(VXDP(1),VXDP{(NP))
CALL BCODUMP(VYDP(1),VYCP(NP))
CALL BCOUMP(VZIDP(L),VICP(NP))
5C0 IF { IPUVEL .EQe. U ) RETURN
LCC = 7300 ° R o o
CALL PUNCHV ( VX, NP, NSIG, LOC, CASE 9
LCC = 7700 : : . :
CALL PUNCHV ( VY, NP, NSIG, LOC, CASE )
Ltcc = 8100
CALL PUNCHV(VZ NPyNSTC,LOC,CASE)
RETURN.
ENC

"/’/o'.



$IBFTC

Caxx

N DD N

DWN -

1
2

1

1
2
3

1
Coa%

‘Chee
10

Ch%%

Coss
Conx

Ci*%

EXCR CECK o ot

SUBROUTINE EXCRCS a
*%3COMPUTE EXTRA CROSS FLCW VELOCITY COMPONENTS ‘AND PRINT

CCMMCN HEDR(10) ,CASE +NB . "3NNU
+FLGO3 1FLGOSG s FLGOS +FLGOG - 4FLGO7
2 FLGCB +FLGCY »FLG1O +FLG11 - LFLG12
s FLGL3 . +FLG14 +FLG15 2FLG16  LFLG17
wFLGL8 - 4 FLGL9 . 4FLG20 1FLG21 1FLG22
yFLG23 yFLG24 2 FLG25 »FLG26. . 4FLG27
CCUBLE PRECISICN HECR, CASE - :
INTEGER - FLGC3 +FLGC4. » FLGOS. 2FLGCO | LFLGOT
+FLGOB. . . ,FLGOS . - ,FLGLO +FLGLL +FLGL2
2 FLGLY yFLG14 s FLGL5 +FLG16 - . LFLG17Y
yFLG18 +FLG19 »FLG20 +FLG21 2 FLG22
+FLG23 yFLG24 2 FLG25 1FLG26 2FLG27
CCMNCN NT... 0 9NELLL) . 4MN +NUNA(4) . ,TYPEAL(4)

+NER1  JNER2 s NMA WNSIGA - _#NSIGC
y NUNC({4) +TYPEC(4) HNLF(11) .

CCMMON IEC, NSIGEC, TYPEEC(4), NUNEC(4)

CCMMCN /P/ IPUVEL

REAL MN

CCMNON /C4/ X1(500), YL(5C0), X2(5C0, ¥2(500), DELS(500),

RS AN

SINA(5CC),COSA(500), XP(500),  YP(500)

CCMMON /TC/  RB(500,81,SI6(500,4), .. - A(500), ~B(500),  Z(500),
PHI(500,4)y - XN(50044), _ :
T(500,4), T3(500,4), -~  NSIG, - NPy NI, SUMY
2SUMM(4) - : :

CIMENSICN | "VX(500,4)s VY500, 415 VZI500,4),T2(5C0,4)-

EQUIVALENCE ( VX(1yl)y XNC(L1,1) )y 4 VY(Lel)y T{1ls1) 1,
(v2(1,L),,73(1,1) [LU;LT2(1'1)44T(1y1) ) S
NN o T
REHIAD 8
IF (FLGO8.EG. o) GC TC 10
#5%TITLE FOR MATRIX FRINT
WRITE (6,150) HEDR,CASE
WRITE (6,8)
FORVMAT (1H 42H MATRICES A,B,7 8Y Rows * EXTRA CROSS FLOW //)
%% %READ EXTRA CRCSS SIGNMAS 4 _
CC 20 N = 1,NSIG
REAC (3) ( SIGUI4N),I = 1,NT )
##%NO. OF MIDPCINTS -LCCP :
CC 100 I = 1,NT A
#3$READ MATRICES A,R,Z
#¥4Y0QU MUST SOLVE PCTENTIAL MATRIX FOR EXCROS , :
REAC (8) ( A{J)yd = 1 oNT)yl B (J)pJ = -14NT dy ( Z(I)yJ = L14NT
s&%NO. OF FLOWS LOOP .
V=0
LC 70 N s 1,NSIG



Cans

ac
_4C

1C

80

Sz

OF ELEMENTS Lcep

1,N7
A{J) * SIG(JsN)

B(J) * SIG(J,N)

Z(J) =* SIG(J N)

TZ(IvN)
T3(I,4N)
XN(IyN}
PHI(I,N) =
CCNTINUE .

IF (FLGOG EQ C).
WRITE "(6,8C) I,

-S8
Sz
SA

4 4 -ll A

‘FCRMAT (1HO 13H

&5.

90

1C0
Cann

130

Cros
Caxx

WRITE (6,90)

WRITE (6,485) 1,
FCRMAT (1HQ 13H
Iy
FCRMAT (1HD 13H
CCNTINUE

*32PRINT EXTRA

KEC = L

1 =1
J=1
M=

N = ND(M)

YZ(I) LR YAV 2 0

GG TC 10C
{A(J)yd = 1,NT)
MATRIX A ROW I6/

AB(J) 9J = 14NT)

MATRIX B RCW 16/
( Z0Jd)sd = L14NT)
MATRIX Z ROW 16/

{1H 10F10.5)

(1H 10F10.5)

(1H 10F10.5)

CROSS FLOW (CN BCDY) OUTPUT
CC 250 L = 1,NSIG

*x&M IS THE BODY NUMBER :
#24N IS THE NUMBER CF PCINTS ON BODY M

LCTR = 22

14C WRITE (6,150) HEDR,CASE

15C FCRMAT (1H1 25X,

155

160
162

1
2

28X,
6X,y

IF {FLG22.GT.0)
WRITE (6,155)NUNEC(KEC)

1

FCRMAT(41H CN-BODY NON-UNIFORM EXTRA CRUSS FLOH NO.

GC TO 190 . -
WRITE (61162)

FCRMAT(68H ON BCCY

A CROSS FLCHW)

190 WRITE (6,20C)
2CC FURPAT {1H 5X 24H" TRAASFCRPED COORDINATES //

1
2

12X 1HX

21HLCNG
10A6,

26HCCUGLAS
EEACH
4X 4
GC TC 160

13X 1KY 13X

10HCASE NO.

A6 17) .

“2HT2 12X 2HT3

)

).

'-GENERATED (RESEP) BOUNDARY.CUNDITfONS

A[RCRAFT COMPANY /-
CIVISION ///-

18)

9% SHsiN A

6X SHCOS A 7X SHSIGMA 11X L1HN 13X 3HPHI /7))

210 WRITE (65220) I,X1(I),YL(I),4X2(J)sY2(J),
SINA(J).CCSA(J)ySIG(JaL),XN(J:L):PHI(JoL)

22C FCRMAT {1H 13,2F14.7/ 4X 4Fl4a, 7,2F11 593F14 7)

1

I
J

r +1
J +-1

wn

IF (I.EQ.N) GO TO 230

IF (I.LE.LCTR) GO TO 210

LCTR =
GC TO 140

LCTR + 22

1/25

TZ(JvL)1T3(J1L)o'

EXTR

-~



230

24Q

250
ChsR

252
Ch%%

CA%x%x

CH%x%

260

1 4 M+ ]
N N + ND(M)
WRITE (64240)1 o X1(I)y YI(I)
FORMAT (1H 13,2F14.7 //)
I =1 +1
IF (J.GE.NT) GO TC 250
GC TCQ 210
CCNTINUE
*22THIS IS WHERE THE CALL FCR PUNCHED DUTPUT WILL GO
IF (FLGOS5.EC.0) RETURN
*%*20FF BCDY POINTS
€O 300 I = 1,NP _
%%%REAC MATRICES X9VY,2 -
READ (8) ( A{J)sJ=1,NT ).(B(J).J = 1yNT)y ( Z{J)yJ = 14NT )
CC 300. N = lvNSIG ‘ ’

(]

SX = 0.0
SY = 0,0
SP = 0,0

$33NUMBER GF ELEMENTS LCOP
£C 260 J = 1,NT - . - -
ALY # SIG (JyN)

SX. = SX +
SY = SY & B(J) % SIG (JyN)
SP = SP ¢ Z(J) #* SIG(JsN)
VX{I,N) 5 SX
VY{I,N) 5 SY

" VZI({I4N) 5 SP
PHI(I,N) = YP(I) * SP / 2. O
CCONTINUE

3C¢o
Crn
EEL

340

350

355
357

360
4C0

410
420

- 450
CH%%

*%x%PRINT EXTRA CRQSS FLCN (CFF-B0DY) OUTPUT
CC 450 L = 1,NSIG o R

KEC = L

r=1

LCTR = 45 , :

WRITE (64150) HEDR’CASE N

If (FLG22.GT.0) GO TC 355

WRITE(6+35C) NUNEC(KEC)

FORMAT (43H CFF BODY NUN-UNIFORM EXTRA CROSS FLOW NO. 18)
GC 10 390 - : . )
WRITE(6+357)

FORMAT(68H QOFF BCLY GENERATED (RESEP) BOUNDARY CONDITIONS'

1A CROSS FLGW) -

WRITE (6+4C0) ’
FORMAT (1H 5X, 24K TRANSFORMED CDDRDINATES /7

1 12x 1HX 13X 1HY 13X 2HVX 12X 2HVY 12X 2HVZ 12X 3HPHI //)

WRITE (64420) I.XP([),YP(I)’VX(I.L).VY(I L1sVZUI,L),PHITISL)
FORMAT (1H .13, 6F14,7) -

I =1+1

IF (I.GT.NP)GO TO 450.“ :

IF (L.LE.LCTR) GO TO 410

LCTR = LCTR + 45

GC TO 340

CONTINUE®

EXTR

23 THIS IS WHERE THE CALL TC PUNCHED OUTPUT . OFF BO0Y. WILL GO

RETURN
END

113

>



COMBYN

gz remnatd

$IBFTC COMBYN DEBUG, DECK

C THE MAIN PROGRAM FOR APPROACH 5 COMBYN
c
COHHON /MONOF/ JJS.JJ
COMMON /NIN/ XOFF(ZOO)'YOFF(ZOO)oNPMINqNCLD'NCHI

COMMON /RDOUT1/ XON(#OO).YDN(400)1NSPE(lO),NSPB(ld) XRI,NHUBMX,NTM

1IN,NSPLY, YWING

COMMON /RDGUTZI T(400:2),VYAX(ZOO'Z)'VYCR(ZOOD'V2(400).V3(400),VZC

1R(200)

COMMON /RDOUT3/ VXAX(200,2),VXCR(200)

COMMON /RCONTYL/ VC,VINF, ALFAF,TTOTAL, ELND,VA;PT
COMMON /COUT1/ QCA,PTC,PSPTCI,PIO180,ATOTAL,GRHO
COMMON /COUT2/ VINFP,RHOTOT,VIC

COMMON /RDOUT4/ NTHETA,THETA(10)+XTEST(10)
COMMON /GETOUT/ VMAG(3),ALIL,BLIL,CLIL

COMMON /TQUT1/ SINTH,COSTH,OMEGA

COMMON /RCONT2/ PSTAT,TSTAT,WDOT,NX, KND,YRIHUB,YRISHR UTIP

COMMON /RSAVE/ XDUM(400),YDUM(400),XAFF(200),YAFF(200)
1 »MO,JA, IR,NRUNNO,MD2, JA2, IR2,NRUNO2 ‘
2 CALL READS -
VSAVE=VINF :
IF (VINF.EQ:0.0) GO TO 4
© VINF=VINF#(1.0-,2%(VINF/ATOTAL ) $%2)%%2.5
4 - VCSAVE=VC "~ . o
©vesvIC -
CALL GETABC
VC=VCSAVE'
VINFP=VINF -
VINF=VSAVE
WRITE  (6,8) vnAstl).vnastz),AL!L.BLIL.CL:L.VINFP
CALL AVERV
REWIND 2
REWIND 3 ,
DO 6 N=1,NTHETA
WRITE (6,10) N,NTHETA
READ (3) WDOTT,VICT
WRITE (6512) THETA(N) WDOTT,VICT,VMAG(3)
THETA(N)=THETA(N)*PI0180-
SINTH=SIN(THETA(N))

CSINTH=CLIL®*SINTH
© COSTH=COS(THETA(N))
CCOSTH=CLIL#*COSTH
OMEGA=UTIP/YRISHR
CALL ONOFF
6  CONTINUE
60 TO 2
Cressx
C#s3 FORMATS
C*%xXk
8 FORMAT (9TH vl 73 A
18 c VINFP 4 /5%, 1P6E1443)
10 FORMAT (1HO,4Xy1244H OF ,12,7H THETAS/1HO)
12 FORMAT (3X,8HTHETA = ,E12.5,13H WDOTT = ,1PE12.5,12H
1= ,1PE12.5,10H V3 = ,1PE12.5)
END - :

Iy

VICT



. $IBFTC SINTP,

'SUBROUTINE SlNTP (ZoH N.XI'YI) A
"DIMENSION X(200), Y(ZOO). Z(l)' Wil)
DO 2 I=1,N )
A X(Ii=l(l)
-2 Y(I)=H(I)

© CALL SORTXY (XaYvN)

DO 4 I=1,N
K=1 -
IF (X1.GT. X(l)) GO 7O 4
IF (X1,EQ.X(I)) GO TO 6
IF - (X1.LT.X(I1)) GO TO 8
4 CONTINUE
6 Y1=Y{K)
: » GO TO 10
8 IF (K«EQ.1) GO TO 12
o IF (KJ.EQ.N) K=N-1
IF (X{K).EQeX(K+1)) K=K-1
Wl=(X1=X(K))*(X1=X(K+1)}/(X{K=1)=X(K))/(X(K=1)=X(K+1))
W2=(X1-X(K-1) ) *(X1=-X(K+1))/(X{K)=-X{K=1))/7(X{(K)=X{K+1))
WI=(X1=X(K=1))#(X1-X{K)})/{X{K+1D-X{K=1)}/7(X{K+1}=-X{(K))
< YISV IK=-11RW1+Y(K)*HW2 +Y(K+]1 ) *W3
10 RETURN
12 Y1=0.0
RETURN
END



SIBFTC INTPL. DEBUG,DECK

_ SUBROUTINE INTPOL (LpJ,XI IFLAG.VXyVRES BETA,ALPH)
Crexnn
C*sx THIS SUBROUTINE INTERPULATES AND DIFFERENTIATES
Cosnns
COMMON /CNOUT/ VRESON(4OO)1VP(400).BETA0N(4OO)
CORMON /GEABC/ YI
COMMON /RDOUTL/ XUN(QOO)oYON(400) NSPE(10), NSPB(IO),XRI NHUBHX.NTH,
LINyNSPLT,YWING

CCMMON /RDOUT2/ 7(40092).VYAX(ZOO-Z),VYCR(ZOO)oV2(4OO).V3(4OO)oVZC B

1R(200)
DIMENSION V(400), B8(400)
EPS=1.0E-6
M=J-1
N=J+1
A=1.0
DO 2 K=M¢N
XDIF=XI-XON(K)
IF (XDIF.EQ.0.0) XDIF=EPS
A=A*XDIF
CONT INUE

IF THE REAKE X EQUALS THE ON BODY X THEN SET INTERPOLATED VALUES
TO THE VALUES ON BODY : .

OOANON

LF (ABS{XI-XON{J)). LE 1.0E-6) GO TO 20
DO 4 K=M,N
B(K)=1.0
DO 4 LL=M,N
- IF (LL.EQ.K) GO TO 4
BIK)=B(K)*(XON(K)}-XON(LL))
4 CONTINUE -
Y1=0.0
DUM=0,0
VXNT=0.0
. DO 12 II=M,N
"XDIF=XI~-XON(II)
IF (XDIF.EQ.0.0) XDIF=EPS -
. IF (IFLAG.GT.1) GO 7O 8
VIII)=T(II,L)
' G0 TO 10
6 T V(II)=v2(I1)
: G0 To 10 : ‘
' 8 V(IT)=VRESON(II)
.10 YI=YI+(A®YON{II))/Z(XOIF*B(IL))
T VINT=VINT#(ASV(II))/(XOIF%B(11))
IF (IFLAG.EQ.1l) GO TO 12
VIIT)=VvP(II)
DUM=DUM+(ASV (I1))/(XDIF*B(11))
12 CONTINUE

Il



14
16
18

20

- 1F (IFLAG.EQ.1) GO TO 16

BETA=0.0
PS0OP=0.0

DO 14 II=MuN
XDIF=XI-XON(II)

" IF (XDIF4EQ.0.0) XDIF=EPS’

BETA=BETA+(A*BETAON(II))/(XDIF*B(II))
CONTINUE '
JK=J

AD=XI-XON{JK-1)

BD=XON(JK)-XI

PO=AD*(AD+BD)

P1=~{AD*BD)

P2={AD+BD)*B8D

A0=-BD

"Al=AD-BD

A2=AD

DY=(AO¢YON(JK~1))/PO*(AI#YID/Pl*(AZ*YON(JK))/PZ

ALPHA=ATANI(DY)
ALPH=ALPHA/{3,14159265/180.)
VX=VINT*CQS(ALPHA)

" VRES=VINT

IF (IFLAG.EQ.2) VX=DUM*COS(ALPHA)
RETURN '

TF (L.EQ.3) VINT v2(J)
VINT=T(JyL)

"1F (IFLAG.GT,.1) VlNTsVRESDN(J)

YI=YON(J)

IF (IFLAG.NE.1) DUM=VP(J)
BETA=8BETAQON(J)

JK=J-1

GO 70 18

END
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$IBFTC GTABC. DEBUG,DECK :: - o ;7 o« = % 1o i .. T

, 'SUBROUTINE GETABC - ¢ . ) ,
N2 , R . R
Co#% COMPUTES V1 , V2 4 V3 , A ,-B , C - FROM INPUT PARAMETERS
' COMMON /RDOUTL/ XON{4001,YON(400) yNSPE(10}sNSPBI10) s XRT s NHUBMX, NTH
LIN,NSPLT,YWING
COMMON /RDOUT2/ T(400+2),VYAX(20052), VYCR(200) 5V2(400)3¥31400) ,VIC
1R(200)
COMMON /NIN/ XOFF(200);YOFF(200),NPMIN,NCLO,NCHI "
COMMON /RDOUT3/ VXAX (20052 ), VXCR{200)
COMMON /RCONT1/ VC,VINF, ALFAF, TTOTAL,ELND,VA,PT
. COMMON. /GETOUT/ VMAG(3),ALIL,BLIL,CLIL - .
COMMON /GEABC/ YI
DIMENSION VXAXH(2), VXAXS(2)
P10180=3.14159265/180. -
. ALFAF=ALFAF*P[0180
.- DEBUG((VXAX(144),I=1,5200),4=1;2)
DEBUGIVXCR(I),1=1,200)

N

Chkex%x
Cs#%  COMPUTE V1 , V2 , V3
CH%kt%yy
IF (XOFF(NCLO).LT.XON(1))° GO TO 6
. ,
C... .SEARCH ON HUB COUNTING BACKWARDS -
c SEAR
J=NHUBMX
2 "IF (XON(J).LT.XOFF(NCLD)) GO TO 4
J=J-1
... 6070 2. _
N L u , . e e
XH=XOFF(NCLO) - - - ' S
IFLAG=1 : : _ R S
CALL INTPOL (LyJyXHy IFLAG; VX ¢DUMyDUMsDUM)
VXAXH(L)=VX "~ - - . -
CALL INTPOL (2,JsXHs IFLAG,VX,DUM,DUM,DUM)
VXAXH(2)=VX : : '
CALL INTPOL (3,JXH, IFLAG, VXCRH, DUM, DUM,DUM)
 YH=Y1
GO TC 8
© YH=0.0
 VXAXH(11=0.0
- VXAXH(2)=0.0
" VXCRH=0.0
T CRRRER :
- C*¥%  SEARCH ON SHROUD COUNTING FORWARDS
L CEsRRE : .
'8 . K=NHUBMX+1
10 IF (XON(K).LT.XOFF(NCHI}) GO TO 12
K=K+1 .
GO TO 10
12 K=K-1

T g



[aNgNel

14

s NaNa N

© 18

XS=XOFF (NCHI )

IFLAG=1

CALL INTPOL (1,KsXSy [FLAGyVXsDUM,DUM,0UN)
VXAXS(1)=VX

CALL INTPOL (23KyXSy IFLAG,VX;DUM,DUM,DUM)
VXAXS(2)=VX

CALL INTPOL. (35K XS [FLAG, VXCRS ; DUM ; OUM; DUM)
YS=Y1 ,

ILOW=NCLO+1

IHIGH=NCHI~-1

AX!AL COMPONENT VELOCITY *#x% AXISSYMETRIC_SOLUTION'

‘D016 L=1,2
SUM= YH‘VXAXH(L)*(YOFF(NCLD) YH)+VXAX(NCLOpL)*YOFF(NCLO)*(YOFF(NCLO

1+1)-YH)

DO 14 I=ILCOW,IHIGH

'SUN SUH+VXAX(I.L)*YOFF(I)*(YDFF(I*I)-YOFF(I 1))

" CONTINUE:
SUH-SUH+YOFF(NCHI)tVXAX(NCHI,L’*(YS -YOFF{NCHI-1) )+(-1. 0)*YS*VXAX$(-

TIL)*{YS=YOFF(NCHI))

VMAG (L) =SUM/ { YS%*2~Y L$%2)

o CONTINUE

AXIAL COMPONENT CROSSFLOW VELOCITY SOLUTION

SUM-YH*VXCRH*(YOFF(NCLO)-YH)+VXCR(NCLO)*YOFF(NCLO)*(YDFF(NCLO#I)-Y
1H)

DO 18 I=1LOW,IHIGH

SUM= SUH#VXCR(I)*YDFF(I)*(YOFF(I*l)-YOFF(I -1))

CONTINUE

SUM=SUM+YOFF (NCHI ) #V XCRUNCHI ) #(YS=YOFF(NCHI=1) )4 (=1,0) ¥YSSVXCRS#(Y
1S-YOFF(NCHI)) - -
VMAG(3)=SUM/ (YS##2-Y H#+2)

CLIL=VINF*CQS (ALFAF)
ALIL=(VC+VINF#SINGAL FAF) VMAG(21)/ (VMAG(1)-VMAG(2))
“BLIL=(VC+VINF*SIN(ALFAF)#VMAG(1))/(VMAG(2)-VMAG(1))
ALFAF=ALFAF/P10180 ‘

RETURN ,

END : : ' :

19



$IBFTC VBART DECK.
' APPROACH S
SUBROUTINE VBAR!T (VBAR,ATOTAL.RHDTUT RHDBAR)Z" B

- TO SOLVE VBAR COMP ITERATIVELY

c
C
c
c
C Av
VCRIT= ATOTAL/SQRT(I 2)*
1=0 ~ 4
VGUES= VBAR.
2 VGUESA={VGUES/ATOTAL ) %2
. - A=1.0-.2%VGUESA" -
.. B=A-VGUESA '
" VCOMP=(VBAR=-A%*%*2, S*VGUES)/(A**I S*BD*VGUES
1F (ABS((VCOMP—VGUES)/VCDMP).LT..OOOI) GO TO" 4
I=1+1 4
IF (VCOMP.GE.VCRIT) VCOMP'.S*(VGUES+VCRIT)
VGUES=VCCMP
V1F (1.6T.20) GO TO 4
GO TO 2 '
4 RHOBAR=(1. 0-.2*(VCOMP/ATOTAL)**2)**2 S&RHOTOT
IF (1.GT.20) HRITE (616) VBAR.VCUHP,RHDBAR
RETURN

6 FORHAT (lHO 34Hl EXCEEDS 20 ITERATIDNS FOR RHOBAR,SX 7HVBAR =_.1PE.

110. 3'2X98HVC0HP = ylPElO 392Xy 9HRHOBAR = ,1PE10.3)"
END : T : '
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T CHRERS

$IBFTC READS. D

SUBROUTINE
CHekex

C**# THIS SUBRO

Corens

EQUIVALENC
DIMENSICN
CCOMMON /RS
1 #+MCyJA,IR

EBUG, DECK
READS.
UTINE READS ALL INPUT

E (T,TRD)y (VXAX,VXAXRD)s (VYAX,VYAXRD)

"TRD(1), VXAXRD(1)s VYAXRD{1), EODD(400), TITLE(12)

AVE/ XDUM( 400) ,YDUM{400),XAFF(200),YAFF(200)
+NRUNNO,MO2, JA2y IR24, NRUNO2

COMMON /NIN/ XOFF(200),YOFF(200),NPMIN,NCLOyNCHI

COMMON /RD
1INSNSPLT,Y
COMMON - /WR
COMMON /RD
1R(200)
COMMON - /RD
* COMMON /RD
COMMON /RC
COHMUN /RC

(9]
*
-
»
*
»

"NT(2)
NP(1)
NID

KSKIP

NSPLT

NSPB
NSPE

SRk %k

*hhkk :

READ (5,30
READ (5,32
‘NPMIN=NP(1
NTMIN=NT(2
‘1F (NSPLT

READ (5434
READ (5,34
READ (5,32
READ (5,34

READ (5,34

" READ (5436
DEBUG(NSPB

Cs#s  [F KSKIP
(o 2 2 2 2 )]

' READ' NTC(1)

N&4SOL.

ouTL/ XON(QOO)1Y0N(400)oNSPE(10)'NSPB(IO)'XRIaNHUBMX,NTM‘
WING -

T/ KSKIP'NT(Z)cNP(Z)

QUT2/ T(400,2),VYAX{200,2),VYCR(200),V2(400),V3(400),VZC

ouT3/ VXAX(ZOO 2) s VXCR(200)

OUT4/ NTHETA,THETA(10),XTEST(10)

ONTLl/ VC,VINF,ALFAF,TTOTAL,ELND,VA,PT -

0NT2/ PSTAT,TSTAT, ﬂDOTyNXvKND'YRIHUBpYRISHR UTIP

NUMBER OF ON-BODY POINTS FOR CLOSED BODY SOLUTIQN
‘NUMBER OF ON-BODY POINTS FOR OPEN-END SOLUTION
NP(2) = TOTAL NUMBER OF OFF-BODY POINTS
"NUMBER" OF EOD 1.D. CARDS
O FOR 1 CASE OF COMBYN :
1 FOR SUCCESSIVE CASES USING THE SAME EOD OUTPUT
O . THREE (3) SOLUTIONS FROM EOD ,
. ( 2 FOR STREAMLINES ,1 FOR CROSSFLOMW )
1 FOUR (4) SOLUTIONS FROM EOD
(2 FOR STREAMLINES, 2 FOR CROSSFLOW )
= NUMBER OF SPLITTERS (NOISE SUPPRESSION DEVICES )

ﬂMunnuuu

[}

RIGHT MOST PDINT ON THE SPLITTER
" LEFT MOST POINT ON THE SPLITTER

THE FIRST SPLITTER IS THE ONE CLOSEST TO THE HUB
AND THE LAST SPLITTER IS THE ONE CLDSEST TO THE SHRO

} TITLE .
) INT(I)yNPUI)I=192)sNIDsKSKIP,N4GSOLyNSPLT
) . .

) - A

NE<O) READ (5,32) (NSPB(I),NSPE(I1),I=1,NSPLT)
) VCyVINF, ALFAF, TTOTALyELND, YWING,UTIP,VA,PT
) PSTAT,TSTAT,WDOT -

) NTHETA,NCLO,NCHI ,NX4KND

) (THETA(I),1=1,NTHETA)

} (XTEST(I)sI=14NX)

) XRI,YRIHUB,YRISHRyNHUBMX
(I),NSPE(I),I=1,NSPLT)

= 0 4 READ DATA PUNCHED FROM EOD

12



IF {KSKIP.NE.O) GO TO 20
~READ (5,38) HO,JA,IR,NRUNNG
DO 18 L=1,2
ILOON=1+400*(L-1)
IHION=TLCON+NT(L)~1
NTL=NT({L)
- TLO=1+200*(L-1)
IHI=ILO+NP(L})~1
" NPL=NP(L)- o
IF (L.EQ.1) GO TO 4
IF (NID.GT.1) GO TO 2

.M02=M0

JA2=JA

IR2=1IR

NRUNO2=NRUNNO
' GO TO ¢
2 ‘READ (5,38) MO2,JA2y IR2, NRUNG2
T CRRRRR : : -
Cex% "READ QUTPUT FROM E0D (BINARY RECORDS)
. Carran : T
"4 - . CALL -BCREAD. (XON{(L1),XON(NTL))

CALL BCREAD (YON(1),YCN(NTL))

- CALL BCREAD (TRD(ILOON),TRD{IHION))
CALL BCREAD (XOFF(1) 4XOFF(NPL))
CALL BCREAD (YOFF(1),YOFF(NPL))
CALL BCREAD (VXAXRD(ILO),VXAXRD(IHI})

" CALL BCREAD (VYAXRD(ILO),VYAXRD(IHI))
CALL BCREAD (EODD(1) 4yEODDINPL))

IF (L.EQ.2) GO TO &

CALL BCREAD (XON(1),XON(NTL))
CALL BCREAD (YON(1), YCN(NTL))
CALL BCREAD (V2(ILOON),V2( IHION))
CALL BCREAD (V3{ILOON),V3(IHION))
CALL BCREAD {XOFF(1),XOFF(NPL))
CALL BCREAD (YOFF(1),YOFF(NPL))

'CALL BCREAD (VXCR(ILO),VXCR(IHI))
CALL BCREAT (VYCR{ILO),VYCR(IHI))
CALL BCREAD (VICR(ILO),VICR(IHI))

. 60 TO 12 - _

"6 IF (N4SOL.EQ.0) GO TO 18"

: DO 8 Isl,4
©+ » - CALL BCREAD (EODD(I).EODD(NTL))

©°8  CONTINUE _

' DO 10 I=1,5
CALL BCREAD (EODD(1),EGDD(NPL))
10 CONTINUE
12 DO 14 I=1,NTL
XDUM(I)=XON(I)

14 YOUM(I)=YON(I)

: DO 16 I=1,NPL
- XAFF (1 )=XOFF (1)

16 ° YAFF(I)=YOFF(I)

18  CONTINUE

© 20 WRITE (6428) TITLE

WRITE (6,40) MO,JA,1R,NRUNNO,MO2,JA2, IR2,NRUNOZ .

~ CALL CONST - ,

12



00 22 I=1,NTMIN
XON(I)=XDUM{1)/ELND
YONUI)=YDUM(I)/ELNO

DO 24 I=1,NPMIN
XCFF{1)=XAFFU{I)/ELND
"YOFF(I1)Y=YAFF(I)/ELND
D0 26 I=1,4NX '
XTEST(I)=XTEST(I}/ELND
RETURN

FORMATS

FORMAT "{1H1, 10X, 30HCOMPRESSIBLE COMBYN APPROACH 5,10X,12A6

FORMAT (12A6)
FORMAT (2014)
FORMAT (10F8.3)
FORMAT (3F10.2,14)
FORMAT (42X,312,16)

FORMAT (1HO/25H BASED ON BASIC DATA FROMy139:1H/,1241H/,12,8H RUN N

10.51694H AND4I3,1H/,12,1H/,12,8H

END

RUN NO.,16/7)



' “$IBFTC’ CONST.
:SUBROUTINE ‘CONST

'aXaXa)

COMMON
COMMON
- COMMON
- COMMON
CCMMON
COMMON
COMMON

" COMMON

DEBUG,DECK.

THIS SUBROUTINE CALCULATES HDST OF THE CONSTANTS USED IN COMBYN

ININI XOFF(ZOO) YOFF(ZOO),NPMIN NCLO» NCHI'

/RCONT2/ PSTAT,TSTAT,HDUT.NX,KND.YRIHUB,YRISHR,UT!P
JRCONT1/ VC,VINF; ALFAF,TTOTAL,ELND,VA,PT

/COUT1/ QCA,PTC, PSPTCl,PIDlBO,ATOTAL’GRHO

/COUT2/ VINFP,RHOTOT,VIC

/WRT/ KSKIPyNT(2),NP(2)

/RDOUT4/ NTHETA,THETA(10),XTEST(10)

-/ROOUTL/ XON(#OO),YON(GOO)’NSPE(ID)'NSPB(IO)vXRIqNHUBMX'NTM

LIN,NSPLT,YWING
REAL MC,MA,MINF
PI=3.14159265

R21568=

1715.63

6=32.174

P10180=

PI/180.

IF (PSTAT.NE.O.0.AND, TSTAT NE 0 0) GO To 2

IF (PT.

£Q.0.0) PT=2116,22

If (TTOTAL.EQ.0.0) TTOTAL=518.,67

ATOTAL=

49.*SQRT(TTOTAL)

CATOT=1.0-.2*%(VINF/ATCOTAL) *%2
PSTATC=PT*CATOT**3 5

PTC=PT
RHOTOT=

PTI(RZISbB*TTOTAL)

‘TSTAT=TTOTAL*CATOT
RHOST=PSTATC/ (R21568*TSTAT)
PSTAT=PT~,S*RHOST*VINF*%2
ASTAT=49,%SQRT(TSTAT)

GG TO &

2 - ASTAT=49.0*SQRT(TSTAT)
PSTATC=PSTAT
RHUST'PSTAT/(R21568*TSTAT)
. AMINF=VINF/ASTAT
CAMINF=1,04,2%AMINF%%2
PT=PSTAT+.5%RHOST*VINF *%2
PTC=PSTAT*CAMINF*%3,5
TTOTAL=TSTATSCAMINF .
RHOTOT=PT/(R21568*TTQTAL)
ATOTAL=49 ., %SQRT(TTOTAL}

4 IF (WDOT.EQ.0.0) GO TO 6

AC=PI*{YRISHR**2~-YRIHUB*%2) /144,

VIC=WDOT/ (G*RHOTOT*A(C)

VICC=ATOTAL/1.728

Crenxs

C**% FQOR D.
CHsass

< IF(VIC.
C . VIC =

BREUNLIN TAKE QUT FOLLOWING. THREE(B) CARDS 8/30/71

LE.VICC) GO TQ 25

vicc
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6’.
CHrxsx
Corex
CHes
L CaR%
Ce%s
Cors
C**2
CHrsk

WOOT = RHOTOT*VICC*AC*G

CALL VBARIT (VIC,ATOTAL,RHOTOT,RHOC)
VC=WDOT/ (G*RHOC*AC)

IF (VA.EQ.O 0) VA=VC

TESTS FOR NORMALIZING PARAMETERS (ELND)

"IF KND = -1,
Oy
1,

2y
4.5,6 ‘'USE- VA FOR NONDIMENSIONALIZING VELOCITIES

ELND =YRISHR

SET ELND = 1.0 AND SKIP NONDIMENSIONAL CALCULATIO.

ELND = YRISHR - YRIHUSB
USE READ IN VALUE OF ELND -

IF (KND. EQ 0) GD 10 8

VCA=V(C

IF (KND.GE.4) VCA VA.
WRITE (6428) VC,VINF,VA,VCA,PT, TTOTAL

VC=VC/VCA
VA=VA/VCA
VINF=VINF/VCA
PT=1.0 '

TTOTAL=TTOTAL/ (VCA%%2)

IF (KND.EQ.l.0OR.KND.EQ.6) ELND=YRISHR-YRIHUB

IF (KND.EQ.O0.,OR.KND.EQ.5) ELND'I 0
" XRI=XRI/ZELND
YRIHUB=YRIHUB/ELND
“"YRISHR=YRISHR/ELND
RYITOT=R21568*TTOTAL
‘GRHO=32.,1T74*PT/RTTOT
" Cl02RT=.,5/RTTAT :
" IF (PSTAT.NE.Q.0) ClO2RT=,5%RHOST/PT
" VCOVA=VC/VA : ’

VIOQVA=VINF/VA
VNFOVC=VINF/VC:

VFOAT=VINF/ATOTAL

VCOAT=VC/ATOTAL
VAOAT=VA/ATOTAL

" CON1=1,0-.2%VCOAT*#2
© CON2=1.0-.2%VFOAT#%*2
* CON3=1,0-.2*%VAOAT*%2

RSORTF=CCN2%#2,.5
RSORTA=CCN3*%2,5
RSORTC=CCN1*%2,5

{F (WDOT.EQ.0.0)

VIC = VC#RSORTC

VSONIC=ATOTAL/1,.728
"VSCONCC=ATOTAL/SQRT(1.2)
© PSPTC=1.0-ClO2RT*VC*%#2
"PSPTIF=1,0-C102RT4VINF*#2
PSPTCI=RSORTF*CON2
© PSPTCC=RSORTC*CON1
"PSPTCA=RSORTA*CON3
PSPTA=1.0~Cl102RT*VA%%2
MINF=VFOAT/{CON2#2.5)
MC=VCOAT/ (CON1*%,5)
MA=VAQAT/ (CUN3#*%,5)
QINF=PT#{1.,0-PSPTIF)

2



- (xR e Kal

24

26
28

30

32
‘34

‘QCINF=PTC* (. T*VFOAT*#23RSORTF)

QC=PT%*(1.0-PSPTC)

QCC=PTC*(, T=VCOAT*%2%RSORTC)

QA=PT*(1,0-PSPTA) - - -

QCA=PTC*( ., 7T*VAOAT*%2%RSORTA)

THETC=TYOTAL/518,67

DEL=PTC/2116.22

HBTPR-YRIHUB/YRISHR

WRITE (6,10)

WRITE (6412) VC'MCsQCvQCCvPSPTC.PSPTCC'RSORTC

WRITE (6414) VA;MA,QA,QCA,PSPTA,PSPTCA,RSORTA :
WRITE (6416)° VINF;MINF,QINF,QCINF,PSPTIF,PSPTCI,RSORTF
WRITE (6,18)

WRITE (6,20) ALFAF,VNFOVC,VIOVA,VCOVA,VSONIC,VSONCC
WRITE (6422) ' )

WRITE (6424) TSTAT,PSTAT,PSTATC,ASTAT,RHOST,HWDOT,VIC
WRITE (6,18) B : '

WRITE (6,26) TTOTALyPT,PTC,ATOTAL,RHOTOT,THETC,DEL
WRITE 16,22) ' '

WRITE (6,18) ) S

WRITE (6,3C) XRI,YRIHUB, YRISHR,HBTPR,ELND

WRITE (6,18) A

WRITE (6532) XTEST{1),YWING

WRITE (6422) '

t_HRITE (6934) NT(1)sNP{1),NCLOyNCHIyNHUBMX,NXyKND KSKIP4NT(2),NP(2)

FORMATS
~RETURN
FORMAT (1HO,27X,58HMACH . DYNAMIC PRESSURE : PRE
1SSURE RATIO0/107H VELOCITY NO INC.
2 ~ COMP. INC. CcomP. DENSITY RATIO)
FORMAT (11H CONTROL ,1PE10.3,1P6E14.3)
FORMAT (11H BULK +1PE10.3,1P6EL4.3)
FORMAT (11H ' FREE »1PE1043, 1P6E14.3/8H. STREAM)
FORMAT (1HO)- ,
FORMAT (87H ALFAF VINF/VC VINF/VA -~ VC-
1/VA VSONIC VSONICC/5X,1P6E14.3) » :
FORMAT (1HOy110H-=m=mmm—mmmm e
1--== : ——— . -17).
FORMAT (100H TSTAT PSTAT PSTATC
1 ASTAT RHOSTAT wooT - VIC/9X,1PE10.3,1P6E14.3
2) A : S
FORMAT (101H . TTOT PTOT PTOTC
1 ATOT RHOTOT THET - DEL/5X,1PTEL443)
FORMAT (1HO,6E12.5) .
FORMAT (75H OXRI- YRIHUB YRI SHR HUB~T
‘1IP RATIO LND/5X, 1PSE14.3)
FORMAT (31H . ~ XTEST YHING/5X, 1P2E14.3)
FORMAT (74H NT NP NCLO - NCHI NHUBMX

1 NX KND KSKIP/IOX,IHI.I4,5X.1H1.15,4X'l3y5X.I3.6XpI3:6X'IZ.4
2X91296X912/10X91H2414495X91H2,15)
END
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$IBFTC AVERV ~ DECK,DEBUG
SUBROUTINE AVEV

C .
C APPROACH 5
C ' ‘
COMMON /MONOF/ JJ4S,JJ
COMMON /RDOUTL/ XUN(400)pYON(400)'NSPE(10) NSPB(IO)yXRI,NHUBMX,NTH
LINsNSPLT, YWING
. COMMON /NIN/ XOFF(ZOO),YCFF(200),NPHIN'NCLO NCHI
COMMON /RDOUT2/ T(400y2),VYAX(ZOOvZ):VYCR(ZOO).V2(400)'V3(400)yVlC
IR(ZOO) T
COMMON /RDOUT3/ VXAX (200+2),VXCR(200)
COMMON /RDOUT4/ NTHETA,THETA(10),XTEST(10)
COMMON /RCONTL/. VCoVINF . ALFAFs TTOTAL,ELND,VA4PT:
COMMON /RCONT2/ PSTAT,TSTAT,WDOT,NX,KND,YRIHUB, YRISHR,UTIP
- COMMON /COUT2/° VINFP,RHOTOT,VIC
- COMMON /GETOUT/ VHAG(3),ALIL»BLIL,CLIL
DIMENSION IBEGIN(25), IEND(25), VBAR(400), A(400), VBAROF(200), RH
108AR(400), RBROFF(200), RBORT(400), RBFORT(200) .
DIMENSION IED(25) ' ‘
" REWIND 2
REWIND 3
P1=3,14159265 "
PI0180=PI/180.
6=32.174
AC=PI%(YRISHR®#2~-YRIHUB*%*2) /144,
ATOTAL=49.*SQRT(TTOTAL)
FACTR=(144./G) /RHOTOT
NSHR=NTMIN-NHUBMX+1
‘NBP1= NHUBMX+1
ChEeRkxk '
C*%%x FIND THE HIGH-L!GHT ON THE SHROUD
Chkt%%
DO 2 I= NBPI,NTHIN
JJ=1
IF (XON(1).LE. XON(I+1)) GO TO 4
2 CONTINUE '
T CRRSR%E

T CEEs MODIFICATION FOR SPLITTER TO FIND THE LAST POINT ON THE SHROUD
C*x%t% :

4" D06 I= JJoNTMIN

44S=1
- 1F (XON(I).GT.XON(I+1)) GO TO 8
6" " CONTINUE
T CeERES
" C#%* FIND AREAS FOR POINTS ON THE SHROUD THEN INTERPOLATE FOR ALL
- C##% © QTHER POINTS '
CEx%%%
8 - NHUBP1=NHUBMX+1

IF (NSPLT.EQ.0) GO TO 12
DO 10 IN=1;NSPLT
IED(CIN)=NSPB(IN+1)-1
10 ‘IF (INJEQJNSPLT) IED(IN)=NTMIN
Ceskn
C*%% FIND AREA FOR EVERY POINT ON THE SHROUD
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CHasss
12 DO 20 I=NHUBP1,JJS
YS=YON(I) .
XS=XON(I) " '
IF (I.GT.J44) GO TQ 18
ARS=0.0 ' ,
- IF (NSPLT.EQ.O0) GO TO 16
CEERRR _ - . .
C**x '1F THERE ARE SPLITTERS, SUBTRACT AREA OF SPLITTERS FROM OVERALL AR
Cresxsr -
DC 14 IN=1,NSPLT
NSB=NSPB( IN)
NSE=NSPE(IN)
IF (XS.LT XON(NSE)sORXS.GT.XON(NSB)) GO TO 14
CALL SINTP (XON(NSB) , YON(NSB),NSE=NSB+1,XS,YSP1)
CALL SINTP (XON(NSE) ¢ YON(NSE}, IEO(IN)—-NSE,XS,YSP2])
o ARS=PI*(YSP2**2 YSPI**2)+ARS
14 CONTINUE
16 CALL SINTP (XON:YON,NHUBHX'XS,YH)
’ A(I)=PI®(YS*%2~ YH**Z) ARS
’ GO TO 20
18 R=SQRT(YS*%2+ (XS=XON(JJ) )*%2)
' All)= (1.0+(YS—YON(JJ))I(YON(JJS) YDN(JJ)))*PI*R*(R*XS—XON(JJ))
20 CONTINUE
Crassx
Ce%x INTERPOLATE AREAS FROM THE POINTS ON THE SHROUD TO OBTAIN
C*ex REHAINING AREAS :
CHrxss
' NCNTH=0 '
DO 24 I=1,NTMIN
IF (1.GE.NHUBP1.AND.I. LE JIS) GO TO 24
IF (XON(I), LT.XON(JJ)) GO 17O 22
XA=XON(I) ‘
CALL SINTP (XDN(NHUBPI)QA(NHUBPl),JJ'NHUBHX XAsAX)
”A(I)=AX‘ - .
’ GO TO 24
22 NCNTH=NCNTH+1
© 24  CONTINUE - =
EE IF (NCNTH.EQ.Q0) GO TO 28
DO 26 I=1,NCNTH
- ACI)=ACNCNTH+1)
26  CONTINUE =
287 DO 50 N=1, NTHETA
© THETA(NI=THETA(N)*P10180
"~ COSTH=COS(THETA(N))
" CCOSTH=CLIL%COSTH
SINTH=SIN(THETA(N)}
“ CSINTH=CLIL*SINTH
“ VICT=VIC+CLIL*VMAG{3 )*COSTH
NDOTT=G*RHOTOT*VICT*A(C
" FACTOR=FACTR*WDOTT
o WRITE (3) HDOTTyVICT
Crsans
C**x CALCULATE VBAR FOR EVERY POINT ON BODY
(T TE T
ISTOP=NTMIN
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SLOPE = (XUN(JJS)-XON(JJD)I(YON(JJS)-YON(JJ))
DO 32 I=1,NTMIN
IF (1.6GTeJJ.ANDoI.LE+JIS.AND.SLOPE.GT.1.0) GO TO 30
VBAR(I)=FACTOR/A(I)
GO TO 32
30  VBAR(I)=VINFP _
IF (VBAR(I).EQ.0.0) VBAR(I)=1,0
. IF (ISTOP.EQ.NTMIN) ISTOP=1
32 CONTINUE
DEBUG(VBAR(T),I=1,NTMIN)

c .
< CNBODY RHOBAR AND VRES CALCULATIONS
c : , .
RRSRYF=RHOTOT#{1,0-.2*{VINF/ATOTAL ) %%2)*%%2,5
RSORTC=(1., 0-.2*(VC/ATOTAL)**2)**2 5
" 00 38 I=1,NTMIN
VP=ALIL*T(I,1)+BLIL*T(I, 2)+CCOSTH*V2(I)
: VTH CSINTHaV3(1)
C
. C ORIGINAL VRESON
C
" VRESON= SQRT(VP*}Z*VTH**Z)
' RESVV=VRESUN
”APPROACH ‘5 VRESON

(g NaNal

‘IF (1.GE.ISTOP, AND.I LE.JJS) GO TO 34
CALL VBARIT (VBAR(I),ATOTAL,RHOTOT.RHOBAR(I))
T GO ¥0 36
" 34 RHOBAR(I)=RRSRTF
36 °~ RBORT(I)=RHOBAR(I)/RHCTOT
- ‘VRESON=VRESON*(1., OIRBORT(I))**(VRESONIVBAR(I))
© VP=VRESCON#*VP/RESVV
VTH=VRESON*VTH/RESVV
"WRITE (3) VRESON,VP,VTH
38 . CONTINUE '
WRITE (2) (VBAR(I),RBORT(I), I=1,NTMIN)

s XaXs

OFF '80DY POINTS A AND VBAR

J=1 ‘

IBEGIN(J{=1
NRAKES=1
DO 42 I=1,NPMIN

IF (ABS(XOFF(1+1)-XOFF(L11.GT..01) GO TO 40
, GO TO 42
40 . IF (1.EQ.NPMIN) GO TO 42

SRR XSt |

IBEGIN(JI=1+1
o NRAKES=J

42 CONTINUE

. DO 46 I=1,NRAKES

1B=IBEGIN(I)
Ctekxx
C#3% FIND AREA FOR OFF-BODY RAKES

C##t*t
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~CALL SINTP (XON(NHUBPI).A(NHUBPI).JJ—NHUBHX XOFF(IB),AR)
VB=FACTOR/AR
CALL VBARIT- (VB.ATOTAL.RHOTOT,RHB)
IE=IBEGIN(I+1)-1
IF (1.EQ.NRAKES) IE=NPMIN
‘D0 44 J=1B,IE
 VBAROF(J)=VB
RBROFF (J)=RHB
44 .  CONTINUE -
46 CONTINUE
DO 48 1=1,NPMIN

C.

c 'IORIGINAL VRESOF
VXC ALIL*VXAX(Ivl)*BLlL#VXAX(IgZ)*CCOSTH*VXCR(I) .
vYC= ALIL*VYAX(Iol)+BLIL*VYAX(l'2i+CCUSTH*VYCR(l’
VIC=CSINTH&VZICR(I)
VRESQF= SQRT(VXC**Z*VYC**Z*VZC**Z)
RESVV"VRESUF :

c

C APPROACH 5 VRESOF

RBFORT(1)=RBROFF(1)/RHOTOT o ‘
VRESQOF=VRESOF*(1. OIRBFORT(I))**(VRESOFIVBAROF(I))
VXC=VRESOF*VXC/RESVY
VYC=VRESOF*VYC/RESVV

- VIC=VRESOF*VIC/RESVWV

: -7 WRITE (3) VRESOF'VXC VYC,VIC

" 48 . CONTINUE

E . WRITE (2) (VBAROF(I),RBFORT(I)yI= loNPMIN)

T THETA(N)=THETA(N)/P10180

50 -CONTINUE '

. RETURN

- END

$I1BFTC ONOFF. ' DECK

~SUBROUTINE ONOFF
CALL ONBODY -
CALL OFFBDY
 RETURN
END

30



" $IBFTC“0NBDY. ’DECK

SUBROUTINE ONBODY |
Casann

“C*%t  THIS SUBROUTINE CALCULATES ON-BODY VARIABLES
C CRRRES

COHHON /MONQF/ J43S,43 '
COMMON /RDOUTL/ - XON(#OO),YON(4OO)0NSPE(10)'NSPB(10)1XRI.NHUBMXoNTM
LINNSPLT, YWING

COMMON /7COUT1/ QCA,PTC,PSPTCI,PI0180,ATOTAL ,GRHO

COMMON /CNOUT/ VRESON(400),VP(400),BETAON(400)

CCMMON /RCCNT2/ PSTAT,TSTAT,WDOT,NXoKNDs YRIHUB, YRISHR,UTIP
DIMENSION VTH(400), PSOPTC(400)' CPCON(400),» VBAR(400), RBORT(#OO)
1, S(400)

CALL SRTNE (XON,YON,; XRI, YRIHUB, YRI SHR,NHUBMX,NTMIN,S)

DC 10 I=1,NTMIN

. CEsRRn-

C*s% "REAL FROM TAPE 3 VRESON , VP , VTH
C#‘**#"' : ' :
“READ (3) VRESON([);VP(I):VTH(I)
" VCONC=,2%(VRESON(I)/ATOTAL )**%2
IF (VCONC.GT.1.0) GO 70 2
PSOPTC(IN=(1. 0-VCONC)**3.5

' ' GO 710 4
2 PSOGPTC(1)=0.0
4 IF (VTH(1).EQ.0.0) GO TO 6
BETAON(I)=ATAN(VTH(I)/VP(I))/P10180
GO 10 8
6 BETAON(I)=0,0
8 CPCON(I)=(PSOPTC(I)- PSPTCI)/(QCAIPTC)

10 CONTINUE
READ (2) (VBAR(I):RBORT(I)'I 1,NTMIN)
CEE%%%
Co*% WRITE HUB COORDINATES AND VARIABLES
CHe%2x%
WRITE (6414)
WRITE (6,16)
WRITE (6418) (I'XUN(I),YUN(IDoVP(I)'VTH(I).VRESON(I)’VBAR(I)oBETAO
lN(I)vS(I)vCPCON([)'RBURT(I) PSOPTC(I)sI=1,NHUBMX)
C###**
C**% = WRITE SHROUD COORDINATES AND VARIABLES
Chexxy o .
"WRITE (6+20)
WRITE (6416)
NHUBP1=NHUBMX+1
WRITE (6418) (IoXON(l)vYON(li'VP(l).VTH(l)oVRESON(I)qVBAR(I),BETAO
lN([),S(I),CPCON(I),RBORT([)'PSOPTC(X) I=NHUBP1,4JJS)

C WRITE SPLITTER COORDINATES AND VARIABLES_IF IT APPLIES

IF (NSPLT.EQ.QO) GO TO 13
DO 12 IN=1,NSPLTY
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NB=NSPB(IN). .
- NE=NSPB{IN+1)-1 .

"IF {INsEQ.NSPLT) NE= NTMIN

WRITE (6422) IN . -

WRITE (6,16) - '

WRITE (6,18} . (I,XON(l)oYON(I).VP(I)'VTH(I).VRESON(I).VBAR(I)’BETAO
: lN(I).S(I).CPCON(I),RBORT(I),PSOPTC(I)'I NByNE)
12 CONTINUE
13 CONTINUE

RETURN
e iils :
Coes FORMATS
Cases .
c

14 FORMAT (1H0110Xg3HHUB, R

.16 FORMAT (11X,14HON-BODY PU]NTS//ZX,IH[,bX,lHX.llx,IHYQIIX'ZHVP 9X4 6
1HVTHETA,7X'4HVRES 7X'5HVBARI,7X14HBETA 10Xy 1HS, 11X, 3HCPC, 5Xp5HRB/R
2T 93X ,6HPSOPTC) ’

- 18 FORMAT (1449E12.4,FT.44F8.4)

20° - FORMAT (1HO,10X,6HSHROUD)
22 FORMAT (1HO,10X,8HSPLITTER,I3)
END



& N O OOO

"mnloukf.
© o TR CCXONCTST)I-XRI) 12,412,10

“S(IS1)==SQRT( (XON(ISI)=XRI ) %52+ (YON(ISI)-YRISHR) %*2)
IS1=1SI+1 -

D0 14 I=IS1,NTMIN

14

6

OO -

‘$IBFTC SsSuB LIST,DECK

SUBROUTINE SRTNE (XON,YONyXRI,YRIHUB,YRISHR,NHUBMXyNTMIN,S)
DIMENSION XON(1), YON(1)}, S(1)

S  ROUTINE

ISI=0" -

ISI=1SI+1 " :

1F (XON(ISI) XR1) 294 4

StISt)= SQRT((XON(ISI)-XRI)**Z*(YON(ISI) =YRTIHUB ) *%2)

- 1S1=1S1+1

DG 6 I=IS1,NHUBMX"

S(I)=S(1- I)OSQRT((XON(I)-XON(I 1))**2+(YON(I) YON{I-1))*%2)
CONTINUE

152=1S1-1

S(Is2)= -SQRT((XON(XSZ)’XRI)**2+(YON(ISZ)’YR!HUB)*#Z)

183=1S81~2
D08 1=1,1IS3

139=1S82-1

S(IB9)=S(!39+1)-SQRT(lXDN(I39) XON(139#1))**ZO(YON(I39)-YON(I39+1)
1)*%2)

CONTINUE

"TSI=NHUBMX -

ISI=ISI+1 -

S(1)= S(l'l)-SQRT((XON(I)-XON(I l))‘*Z*(YON(I) YON(I 1))*%2)
'CONTINUE - -

- 182=1SI-1":

S(IS2)=SQRT((XON(1IS2)~- XRI)‘*2+(YON(152) YRISHR ) *%2)

I SMIN=NHUBMX+1

[S3=ISI-2

DO 16 I=ISMIN,IS3

[39=1S52-1+NHUBMX

S(139)= S(139+1)*SQRT((XON(I39) XON{I39+1))%%2+(YON(I39)-YON(I39+1)
l)**Z)

" CONTINUE

END OF S

RETURN
END
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" $1BFTC OFBDY. DEBUG,DECK

'SUBROUTINE OFFBDY K
SUBROUTINE TO CALCULATE ALL OFF-BODY.VARIABLES=- ;

COMMON /MCONOF/ JJ4S3J49

COMMON /CNOUT/ VRESON(400):VP(400)pBETAON(400)

COMMON /NIN/ XOFF(200),YOFF{200);NPMIN,NCLOsNCHI :

COMMON /NOUT/ IBEGIN(25), IEND(ZS),NOFP(50'6)'NOS(25)'NRAKES
COMMON /RDOUTL/ XON(QOO)'YON(400)'NSPE(lO)pNSPB(lO)vXRI'NHUBMXvNTH
LIN,NSPLT,YWING ‘
COMMON /GEABCYZ YT

COMMON /COUTL/ QCA, PTC,PSPTCl.PIOlBO,ATOTAL,GRHO

COMMON /TQUT1/ SINTH,COSTH,OMEGA

COMMON /RCONT2/ PSTAT,TSTAT,WDOT,NX, KND,YRIHUB.YRISHR.UTIP :
COMMON /VOUTL1/ PSOPC(100),PHII(100),ZETAI(100),VYI(100),CPC(100),V
1Z1(100),VMI(100),VAFTI(100),VSPANI(100),ETAI(100) :

"COMMON /VOUT2/ UI(100),VZPRI(100),BETAPI(100),VPRI(100),VZPRST(100

"1)4yBETAPS(100),VPRST(.100) ,MPRST(100),MPRI{100)

DIMENSION X(lOO).'VRES(lOO), VX(100), BETA(100), PSOP(100), ALFA(1
100) ,
DIMENSICN QLOC(BOOD’ 1QSJ(50), Q(50), DEV1I(SO), QFRACT(300), YLOC(

1300}

'DIMENSION VBRFF(200), RBRTF(200), Y{100), QSTOT(50,6)
'DIMENSION 'VRESOF(200), VXC(200), VYC(200), VIC(200),
"~ PSOPTC(200),MPRIME(200),MPRIST(200),ALFAOF(200),
- _BETAOF(200), VAFT(200), VSPAN(200), ETA(200),
© ZETA(200), PHI(200), VM(200) , CPCOFF(200) ,
U(200),VZPRIM(200),BETAPR{200),VPRIME(200),
- VZPRS(200),BETPS(200), VPRIST(200)
REAL MPRIME MPRIST,MPRST ,MPR1
P1=3.14159265
014=1.0/1.4
GRO44=GRHO/ 144,
D0 B I=1,NPMIN

“‘REAO FROM TAPE 3 VRESOF(I).VXC(I).VVC(I)tVZC(l)

READ (3) VRESOF(I),VXC(I),VYC(I), VZC(I)
VCONA=.2%(VRESOF(I)/ATOTAL ) %%2

"~ IF (VCONA.LE.1.0) GO TO 2

PSOPTC(I)=0.0

MPRIME(I)=0.0
© MPRIST(1)=0.0

GO T0 4

PSOPTC(I)=(1.0-VCONA)*%3,5 .
"ALFAUF(I)=ATAN(VYC(I)/VXC(I))IPIOIBO

'BETADF(I)=ARSIN(VZC(ll/VRESOF(l))/PIQlBO

- NVAFTATISVZIC(T)*SINTH+VYC(1 )*COSTH
-VSPAN(T)=VYC(I)*SINTH-VZC(I)*COSTH

ETA(I)=ATAN2(VAFT(I),VXC(I))/PI0180

/
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ZETALI)=ATAN2(VSPAN(I),VXC(I))/P10O180
PHI(1)=ATAN2(VZIC(I),VXC(I))/P10180
VMU )=SQRT(VXC(I)*#2+VYC{I)*%2)
CPCOFF(I)=(PSOPTC(I)-=PSPTCI)/(QCA/PTC)

IF THE OFF-BODY X IS NOT AT CONTROL STATION, SKIP FOLLOWING CALCUL

OO0

IF (XOFF(1).NE.XRI) Ge To 8
U(T)=0MEGA*YOFF(1)
VZPRIM{I)=VZC(I)=~U(T)
BETAPR{I)=ATAN2(VZPRIM(I),VM(I))
VPRIME(I)=VM(1)/COS{BETAPR{I))
BETAPR(T)=BETAPR(T)/PI0180
" VCON=VPRIME(1)/ATOTAL
IF (VCONA.GT.1.0) GO TO 6
: MPRIME(I)=VCON/((1.0-VCONA)*%,5)
6 VZIPRS{I)==VZC(I)-U(I)
: BETPS(I)=ATAN2(VZPRS{I),VM(I)
 VPRIST(I)=VM(I)/COS(BETPS(I))
BETPS(I)=BETPS(I)/PI0180 ~
VPCON=VPRIST(I)/ATOTAL
IF (VCONA.GT.1.0) GO TO 8
MPRIST(I)=VPCON/((1.0-VCONA)#%,5)
T8 CONTINUE
. CALL NOEPTS
CH%sn%
C#%* I = COUNT FOR INTERPOLATED OFF-BODY POINTS
C##* IK ' LOOP FOR NUMBER OF RAKES
Cossns : '
1=0 -
DO 30 IK=1,NRAKES
NOSI=NOS(IK) -
IB=IBEGIN(IK)

)

C CoRR%%

Cx%® IS = STARTING POINT TO FIND ON-BODY X VALUE
C**% ISP = STOPPING POINT TO FIND ON-BODY X VALUE
C*x%x K = COUNT FOR NUMBER OF ENDPOINTS FOR RAKE
Craekxk
NS=0
DO 28 K=1,N0OS1
IF (K.GT.1) GO TO 10
IS=1
I SP=NHUBMX
a o GO 70 20
" 10 - IF (K.EQ.NOSI) GO TO 18
" ‘ IF (MOD(K,2).EQ.0) GO TO 12
" IS=NSPEINS)
ISP=NSPB{NS+1)-1
“IF (KeEQeNOSI~1) ISP=NTMIN
S G0 70 20
12 NS=NS+1
14 IS=NSPB(NS)
ISP=NSPE(NS)
IF (XOFF(IB).GT.XDN(IS).OR.XOEF(IB).}T.XON(ISP)) GO T0 16
GO TO 20
16 NS=NS+1

13§



~ "+, 60 TO 14
© 18 -1S=NHUBMX+1

NOOO

Ha¥aXs)

1sP=4y , _
DO LOOP TO SEARCH FOR ON-BODY X VALUES NEAREST TO OFF-BODY X VALUE
0 I=1+1 : ' L | | V" o
. X(I)=XOFF(IB) -~ -~ . e
"1FLAG=2 ' o
DO 26 4=1S,ISP
IF (MOD(K,2).EQ.0) GO TO 22
' SEARCHING FORWARD - *TCP-SIDE OF A BODY
IF (X(I}.LE.XON(IS}) GO TO 24
IF (XON(J}.LT.X(I)) GG TO 26 =
- CALL INTPOL (154,X(I),IFLAGyVX(1), VRES(I),BETA(I):ALFA(I)L
PSOPC(I)=(1.0-.2%(VRES(I)/ATOTAL)*%2)%*3,.5
Y(I)=YI ,
CALL VAROFF (I,BETAsALFA,VX,VRESyX,Y)
. 60 T0 28
c . - L :
c SEARCHING BACKWARD - UNDERSIDE OF A- BODY
c ' '
22 IF (XON(J).GT.X(I)) GO TO 26

IND=J~-1
CALL INTPOL (15J,X(I),IFLAG,VX(I), VRES(I).BETA(I)'ALFA(I))'
PSOPC(1)=({1.0-,2¢(VRES{I)/ATOTAL }*%2)%*%3,5
Y(I)=vli
BETA=-BETA(L)
VX(I)==-V¥X(1)
" CALL VAROFF (I+BETA; ALFA,VXsVRES,XsY)
GO 710 28
24 " Y(1)=0,0
- VX{I)=VvXC(1s8)
VRES(I)=VRESOF(IB)
- BETA(I)=BETAOF(IB)
ALFA(I)=ALFAQF(18B)
PSOPC(IN=PSOPTC(IB)
: GO TO 28
.26 . CONTINUE
- 28 CONTINUE
- 30 CONTINUE

Crsses ‘ : B
Cx*&  INTEGRATED WEIGHT FLOW. BETWEEN LOWER BOUNDARY(EITHER HUB OR AXIS)
T CeR AND LOCAL Y VALUE N .

C**% - NIO = NUMBER OF INTERPOLATED OFF BODY POINT
Chesss. .

N10=0

1QS=0

DO 42 J=1,NRAKES

1QS=1QS+1

QLOC(IQS)=0.0

NOSI=NOS(J)

- QST=0.0

' DO 40 NS=1,4NOSI,2
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NIO=NIO+1
NLOW=NOEP (J4NS)
NHI=NOEP(J,NS+1)
<. NHIM1aNHI-1 -
- 1QS=1QS+1
"QLOC(1QS)= PI*(PSOPTC(NLOH)**014*(YOFF(NLOH)*VXC(NLOH))+PSOPC(NIO)*
1%014*(Y(NIO)#VX{NIO) ) )*( YOFF(NLOW)=Y(NIO))+QST
© DO 32 I=sNLOW,NHIM]
1QS=1QS+1
QLOC(IQS)=QLOC(IQS~ 1)+PI*(PSOPTC(l+1)**014*(YOFF(l+1)*VXC(l+l))+PS“
10PTC(I1)##014%(YOFF(1)%VXC(I)))*(YOFF(I+1)-YOFF(I))
32 CONT INUE
" NIO=NIO+1
1QS=1QS+1
“IF (X(NIO).LT.XON(JJ}) GO TO 34
“-QLOC(IQS)=QLOC(TQS=1)+PI*(PSOPCINIO)#*014%(Y(NIO)*VX(NID))+PSOPTC(
(INHI) *5014% (YOFF(NHI) #VXC(NHI ) ) )% (Y (NIO)-YOFF(NHI))
OST=QLOC(IQS) :
34 QLOC(IQS)-QLUC(IQS-I) o '
_ QST=QLOC(1QS)
36" ' IF (NS.EQ.NOSI-1) 60 TO 38
T 1QS=1QS+1
© U QLOC(IQS)=QLOC(IQS-1)
387" QSTOT(JyNS)I=QST
40~ CONTINUE
1QSJ(J)=1QS-1QSAVE
IQSAVE=1QS
IF (J.EQ.1) 1QSJ(J)=1QS
' Q(J4)=QsT
42 CONT INUE
' DO 44 I=1,IQS
QLOC(I1)=QLOC(1)*GRO44
44 CONTINUE
’ SUH=0.0
' DO 46 I=1,NRAKES
Q(I)=Q(I)*GRO44
'IF (IBEGIN(I).NE.NCLO) GO TO 46
QBAR=Q(I)
46 CONTINUE
DO 48 I=1,NRAKES
DEV1(I)=(Q(I)-QBAR)/QBAR
48 CONT INUE
: 1ST=1
IFN=1QSJ(1)
DO 52 I=1,NRAKES
DO 50 J=IST,IFN
' QFRACT(J)=QLOC(J)/Q(I)
50 CONTINUE
- IST=IFN+1
IFN=IFN+IQSJ(I+1)
2 CONTINUE

WRITE OFF-BODY DATA

o Xz Xa k%

READ (2) (VBRFF(I1),RBRTF(I),I=1,NPMIN)
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54

56
58

60

HRITE (6,+82)
NI1O=0"

0O 58 I=1,NRAKES
NOSI=NOS(1)

DO 56 NS=1,N0OSI,2

" NLOW=NOEP(I,NS)
. NHI=NOEP( I ,NS+1)

NIO=NIO+1

WRITE (6484) X(NlO),Y(NIO),VX(NIO)vVYI(NlO) VZI(NIO) VRES(NIO):VMI
1(NIQ},VAFTI(NIO},VSPANI(NIO),PSOPC(NIO)

IF (MOD(NIO,2).EQ.0) GO TO 56

- WRITE (6986) (J9XOFF{J),YOFF(J), VXC(J)»VYC(J):VZC(J) VRESOF(J) ,vM(

" 1J) 9VAFT(J) s VSPANEJI) 9 RBRTF(J) ,PSOPTC () I=NLOW,NHT) B
- 60 7O 54 . .

CGNTINUE
CCNTINUE

WRITE (6,88)
NIO=0

NQ={

DC 66 I=1,NRAKES
NOSI=NQS(I)

DO 64 NS=1,NOSI,2
NLOW=NQOEP(I,NS).
NHI=NOEP( I 4NS+1)
NIO=NIO+}
NQ=NQ+1

" YLOCUNQ) = Y(NIO)

WRITE (6490) X(NIO)'Y(NIO)yCPC(NIO)gALFA(NIO)oBETA(NIO)nETAI(NIU)r

1ZETAILI(NIO) 4 PHITI(NIO) ,QFRACT(NQ)

IF (MOD(NIO,2).EQ.0) GO TO 64
DO 62 J=NLOW,NHI

NQ=NQ+1

YLOCINQ) = YOFF(J) - :
WRITE (6,92) J'XOFF(J)'YGFF(J)’VBRFF(J)pCPCOFF(J):ALFAOF(J)’BETAOF
I(J)'ETA(J)'ZETA(J)'PHI(J)oQFRACT(NQ)
CONTINUE

G0 1O 60

CONT INUE

CONTINUE

WRITE OFF-BODY DATA AT THE CONTROL STATION

CWRITE (6494) XRI'UT[P '

NIO=0

DO 74 I=1,NRAKES
NOSI=NOS(1)

DO 72 NS=1,NOSI[;2:
NLOW=NOEP ( I,NS)
NHI=NOEP(I,NS+1)
NIO=NIO+1

“TF (X(NIO).NE.XRI) GO TO 70

WRITE (6,96) Y(NlD)gUI(NIO),VZPRI(NIO).VPRI(NIODpMPRI(NIO),BETAPI(

“1INI0) 4VZPRST(NIO),VPRST(NIO) ,MPRST(NIO),BETAPS(NIO)

‘IF:(MOD(NIO,2).EQ.Q0}) GO TO 72 .
WRITE (6496) (YOFF(J)'U(J),VZPRIM(J)yVPRIHE(J).HPRIHE(J):BETAPR(J)
13VZPRS(I) 3 VPRIST(J)y MPRIST(J),BETPS( )5 J=NLOW,NHI)
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GO TO 68
70 NIO=NIO+1
72 CONT INUE
74 . CONTINUE

C WRITE WEIGHT FLOW DATA

WRITE (6,102)

NIO=0

DO 80 I=1,NRAKES

NOSI=NOS(1)

DC 78 J=1,NOSI,2

NIO=NIO+2 -

QSTOT(1,J)=QSTOT(I,J)%GRO44
QFR=QSTOT(I,4)7Q( 1)

IF (J.GT.1) GO TO 76

WRITE (6,98) I,X(NIO),DEV1{I),QSTOT(I,J),QFR
GO TO 78

76 WRITE (6,100) QSTOT(I,J),QFR

. 78, CONTINUE

80 CONT INUE

CALL STRML (YLOC,QFRACT, 1QSJsNRAKES,XOFF,NGEP)

RETURN

g 2 £ ¢ %]

CHas FORMATS

CheRgx : :

c - o ,

82 -~ FORMAT (1H1,5X,23HOFF-BODY POINTS (RAKES)/ ,
* 1HO,10X; 116HCOORDINATES Mo e e
l-———— VELOCITIES ——— — %  PRESS.R
2ATIO/123H - AXIAL RADIAL AXTAL RADIAL CIRCUMF
3RNTL RESULTANT MERIDIONAL  CHORDWISE  SPANWISE comp
4/129H 1 X Y VX ' vy V2
5 VRES _ VM VAFT VSPAN RHOBR  PSOP
6TC) -

84 'FORMAT (5X,1P9E12.4y 7X,0PF8.4)
86 FORMAT (15,1P9EL12.44y0PF7.4,0PF8.4) o
88 FORMAT (//1HO,112H COORDINATES . NEW CP

1 x -- -—- ANGLES e */1
209H AXIAL RADIAL MERIDIONA
3L FLOW UNDERTURNG  SPANWISE SWIRL/122H I X

4 Y VBRI (of TR ALPHA BETA

SETA ZETA PHI QFRACT)

90 FORMAT (5X,1P2E12.4412X,y 1P7E12.4)
92 FORMAT (15,1P10E12.4)
94 FORMAT (1HL S5X,25HRELATIVE ROTOR INLET DATA/

* 1HO,14H _ X = 9yF10.4,17H UtiP = ,F10.4//12
12H Y U VIPRIME VPRIM MPRIME
2 BETAPR VZIPRST VPRST MPRS BETAPS)

. 96 FORMAT ({5X,1P10E12.4)
‘98 FORMAT (1842Xs1PELL, 445X ,1PELL.496Xy1PE1le4y2X,PELL.4)
100 © FORMAT. (43X,1PE11.4,2X,1PEL1.4)
102 © FCORMAT (1HL,5X,21HRAKE WEIGHT FLOW DATA/
i 1HO, 63H I X {Q(1)-QBAR) 7QBAR Qs TOT
1 QFR) ' »
END ‘
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$IBFTC NOEPT, DEBUG,DECK.

- SUBROUTINE NOEPTS

CH%k%x%%
. C*x% _THIS SUBROUTINE IS TO FIND THE END PDlNTS - FOR RAKES NEAR HUB,
S Cank SHROUD AND/OR SPLITTERS .
Caex NOS = THE NUMBER .OF END POINTS FOR EACH RAKE = 2#ND. OF SPLITTE
CHrx , . 4.2 (HUB AND .SHROUD) .
CHux NOEP = THE INDEX OF THE RAKE ENDPOINTS
Chkkhk '

COMMON /NIN/ XOFF(ZOO).YGFF(200):NPM[N9NCL0vNCHI

- COMMON /NOUT/ !BEG[N(ZS)oXEND(ZS’oNOEP(Soybl,NOS(ZS)’NRAKES

COMMON /RDOUTL/ XDN(QOU);YON(#OO) NSPE(lﬂ),NSPB(IO)yXRIyNHUBMXnNTM
. LINsNSPLT,YWING .
Sod=1

IBEGIN(L)=1

NPMNML=NPMIN-1

DO 4 I=1,NPMNM]

IF (ABS(XOFF(I+1)-XOFF(I)).GT..,0l) GO TO 2

GO 70 4
2 TEND(J)=1
J=J+1
IBEGIN(JI=1+]
4 . CONTINUE
"~ . NRAKFES=J
. .- TEND(J)=NPMIN
(o 2 2 2 2]
C*sx  FIND THE END POINTS OF THE SPLITTER
C.‘t#‘

0 10 I=1,NRAKES
xB=lBEGIN(I)
IE=TEND(I)
I1EM1=]E~-1 :
_ - DYTEST= ABS(YUFF(IB) YUFF(IB+1))
ChEx%%
C**x NS IS THE COUNTER TO DETERMINE NUHBER OF END POINTS PER RAKE
C**% NOEP IS THE END POINT INDEX. '
Ctstkx
NS=1
NQEP(I,1)=18B
IF (NSPLT.EQ.O) GO TQ 8
DO 6 K=1IB,IEM1 .
IF (ABS(ABS(YOFF(Ke#l)~- YOFF(K))-DYTEST) LE 1 05-4) 60 TO 6
" NS=NS+1
- NOEP{I,NS)=K
- NS=NS+1
NOEP({IsNS)=K+1
S - DYTEST=ABS(YOFF(K+1)-YOFF(K+2))
-6 -~ CONTINUE
8 NS=NS+}
. NOEP{I.NS)=IE
_NQS{I)=NS
10 - CONTINUE
. _ RETURN
END
. ’L¥O



$IBFTC VAROF. DEBUG,DECK -

[aXzXnl

'SUBROUTINE VAROFF (I1,BETA,ALFA,VX4sVRESyXyY)

DIMENSICN BETA(1l), ALFA(1l), V¥YX{(1)}, VRES(1l), X{1l), Y{(1)

CCMMON /TOUT1/ SINTH,COSTH,OMEGA v

COMMON /NIN/ XOFF(200),YOFF({200),NPMIN,NCLO,NCHI

COMMON /COUTL1/ QCA,PTC,PSPTCI,PIO180,ATOTAL,GRHO

COMMON /VOUTL/ PSOPC(100)'PHII(100,1ZETAI(lOO)sVYI(IOO)'CPC(IOO) v
121(100),VMI(100),VAFTI(L1C0),VSPANI(100),ETAI(100)

COMMON /vOUT2/ UI(IOO):VZPRI(100):BFTAPI(100).VPRI(100)lePRST(lOO
1):BtTAPS(lOUDvVPRST(100):MPRST(IOO):HPRI(lOO) :

.REAL MPRST,MPRI

VCAN=,2%(VRES(I1)/ATOTAL ) *%2

IF (VCAN.LE.1.0) GO TC 2

PSAPC(I)=0.u

MPRI(I)=0.0
MPRST(1)=0.0
GO TO 4

PSOPC{I}=(1,0-VCAN)*%3,5
VYI(I)=VX{T)}*TAN(ALFA(I)*P10180)
CPC(I)=(PSOPC(I)-PSPTCI)/(QCA/PTC)
VZI(E)=VRES(I)*SIN(BETA(I})*PI0O180)
VMI(I)=SQRTIVX(I)*%24VY]I(1)%22)
VAFTIC(I)}=VZI(I)*SINTH+VYI{]I)*COSTH
VSPANI{I)=VYI(I)*SINTH-VZI(I}*COSTH
ETAI(I)=ATAN2(VAFTI(I),VX(I})/P10180
"ZETAI(I)=ATAN(VSPANI(I),VX{1})/P10180
PHITC(I}=ATAN2{(VZI(I),VX(I))/P10180

IF X IS NOT AT THE CONTROL STATION SKIP FOLLOWING CALCULATIONS

IF (X{I).NE.XOFF{NCLO)) RETURN
UI(T)=0MEGA*Y(I)
VZPRI{IN=VZI(I}-UI(])
BETAPI{I)=ATAN2(VZPRI(I),VMI(I))
VPRI(I)=VMI(I)/COS(BETAPI(I))
BETAPI(I)=BETAPI(1}/P10180

IF (VCAN.GT,.1.0) GO TG 6
VCON=VPRI{I}/ATOTAL
MPRI(I)=VCON/((1.,0-VCAN)*%,5)
VZPRST{I)==VZI{I)-UI(I])
BETAPS(I)=ATAN2(VZPRST(I )y VMI(I})
VPRST(I)=VMI(I)/COS(BETAPS(I))
BETAPS{I}=BETAPS(I)/PI0180

IF (VCAN.GT.1.0) RETURN
VPCON=VPRSTI(1)/ATOTAL ‘
MPRST(I)=VPCON/({1.0-VCAN)*%,5)
RETURN

END



$IBFTC STRML. ' DEBUG

a0

o0 .

SUBROUT[NE STRML (YoQ’IQvNRAKE59X.N’

CDIMENSION Y(1), Q(1), Q(1)s X(1)s N(1,1)
| THIS SUBROUTINE CALCULATES STREAMLINES

C WRITE (646)

DELQ=.02

IST=1.

IFN=1Q(1)

DO 4 1=14NRAKES
NQ=N{I,1)

QSTRM=DELQ

HRITE (6,8) X(NQ) .
CALL SINTP (QUIST),YUIST)y IFN-IST+1,QSTRM,YSTRM)
WRITE (6,10) QSTRM,YSTRM
QSTRM=QSTRM+DELQ
IST=1FN+1
IFN=IFN+IQ(I+1)

CONTINUE

RETURN

FORMAT (1HO,10X, 11HSTREAML INES/)
FORMAT (LHO,10X,4HX = ,F7.3/10X,5HQSTRM, 10X, SHYSTRM)
FORMAT (5X,1PE12.5,6X,1PE1245) '

" END
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LISTING OF INPUT CARDS FOR TEST CASE
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SCIRCL INPUT

TEST CASE :
TEST 1 - 2
2.0 .25 1.0 6.0 . K
s et 5.0 6 ’ - o 2t e
4,0  2.75 4,75 9 ; .
6.0 - 2.75  4.75 9 . -
1.0 5.0 : - s o .
1.0 0.0 0.0 0.0 . . T N -
2.5 0.0 0.0 0.0 .50 .25 1.5 2.0 2.0 - 3.5 [ 2.25 ! .
1.0 2,0 2.0 3.5 . 2,25 - R - :
0.0 2.0. 2.0 3.5 2.25 . 4,5 2.39 6.0 2.5 12. - 2.5 )
1.0 6.0 2.5 12, 2.5 .
© 2.0 5.0 - = . : )
1.0 12. 5.0 6.0 . 5.0 o .
1.0 650" 1 5.0 5.0 5.0 ) , o . . -
‘ -3.0 " 6.0 - 5.0 ° 5.0 - 5.0 2.0 5.5 0.0 5.5 . LT -
e =1.0 4.0 5.5 2.0 5.5 0.0 6.65 1.699 30. . .
1.0 0.0 6.65 0.0 20,7 :
L
EOD INPUT )
THESE CARDS ARE ALL PUNCHED BY PROGRAM SCIRCL
TEST CASE - .3-BODY TEST 1
3 1110 . ) TEST 1
’ . S .. TEST 1
41 JEST 1
1 o TEST 1
0. 0. -0, 0.016758 0.075506 0.177876

0.316638 0.483249 0.664451 0.863316 1.075317 1.297026" "
1.525978 1.760536 2.0C0000 2.250000 2.500000 2.750000 . -
3.000000 3,250000 3.500000 3.749816 3.998633 4.248171, . o
L. 4.498234  4,748669 4,959341 5,250110 5.500776 5.750977 S
T T 6000000 6.254089  6.558996  6.924884¢  7.363950  7.890829° . -
8.523084 9.281790 10.192237 11.096118 12.000000 o~ C
0. 0.250000 0,500000 0.750708 0.961274 1.151886 i
1.319440 1.464105 1,583985 1.687325 1.774846 1.847875
1.908128 1.957771 2.000000 2.041667 2.083333 2.125000
2.166667 2.208333 2,250000 2,289805 2.326024 2.359299 o ) .
2.389795 2.417534 2.442390 2,464049 2.481898 2,494743 - . o
2.500000 2.500000 2,500000 2.500000 2.500000 2,500000
2.500000 2.500000 2.5C0000 2,.500000 2.500000

60 TEST 1
2 0 TEST 1
'12.000000 11.096118 10.192237. 9.281790 8.523084 7.890829 s

7.363950 "6.924884 6.558996 6,254089 ° 6.000000 .5,750000 s R
5.500000 5.250000 5.000000 4.758758 4.505645 4.240505

3.963951 3.677557 3.383893 3.089105 2.801122 2.522935

2.256492 2.000000 1.773871 1.572897 1.379335 1,194856

1.018986 0.851496 0.694532 0.547348 0.414819 0.296525

0.194941 0.112475 0.051336 0.013387 O, 0. :

0. 0. 9. 0. 0. 0. Lt e

0. 0. 0. O. 0. . 0. L e
0. 0. Q. 0. 0. Q. “

5.000000 5.000000 5.000000 5.000000 5.000000 5.000000
-5.000000 5.000000 5.000000 5.000000 5.000000 5.000000
5.000000 5.000000 5.000000 5.009180 5.036257 5.079913
5.137T7T11 5.205818 5.,278969 5.350155 5.412077 5.459720
5.489660 5.500000 5.500939 5.506328 5.519450 5.542613
5.577614 5.6259T4 5.688220 5.T765821 5.857039 5.962749
6.081901 6.212809 64353156 6.500028 6.650000 6.832585
7.051688 7.,314611 7.630119 8,008728 B8,463059 9.008256
9.662493 10.447577 11.389678 12.346381 13.303083 14.259785
15,.216488 16.173190 17.129892 18.086594 19.043297 20.000000

4 TEST 1
e 3 0 : . CTEST. 1 e e
12.000000 12.000000 12.00000C 12.000000 )
2.500000 3.333333 4.166667 5.000000
2¢4 ©OTEST L
0 0 TEST 1

2.000000 2.000000 2.000000 2.000000 2.000000 2.000000
4.000000 4.0G0000 4.000000 4.000000 4.000000 4.0C0000
4,000000 4,000000 4.0CO000 6.000000 6.000000 6.000000
6.000000 6.00C000 6.0C0000 6.00000C0 6.000000 6,000000
2,500000 3.000000 3.530000 4.002000 4.500000 5.000000
2,750000 3.000000 3.2500090 3.500000 3.750000 4.000000
4.250000 4.500000 4.750000 2.750000 3.000000 3.250000
3.500000 3,750000 4.000000 4.250000 4.500000 4.750000

1y



TE

w)

ST CASE 2-B0DY  TEST 1
2110 ©OTEST 1
TEST 1
41 TEST 1
1 1 TEST 1
60 TEST 1
2 1 TEST 1
24 TEST 1
.0 o 0 TEST ‘1
.2.200000 2.000000 2.020000 2,000C00 2.,000000 2.000000
4.000000 4,000000 4.070000 4.000000 4.000000 4.000000
4.C00000 4.00CC00 4.040000 6.000000 6.0C0000 6,000600
6.000000 6.000000 6.0°0000 6.000000 6.000U00 6,000000
2.500000 3,000000 -3.5350000 4.000000 4.500000 5,000000
2.750000 3.000000 3,250000° 3,5G0000 3,750000 4.000000
4.250000 4.500200 4.750000 2.750000 3.000000 3.25000u
3.500000 3.750000 4.0320000 4.250000 4.500000 4.750000
COMBYN INPUT
TEST - 1. _
102 24 99 24. 1 - -
7€0. 0.0 0.0 0.0 0.0 0.0 900.
0.0 . 0.0 OOU : T -
1 16 24
O.o
640 540 40

245
HERE INSERT BINARY RECORD CARDS PUNCHED BY PROGRAM EOD

TEST-1

24 99 24 1 1
733? 100. . 0.0 0.0 0.0 0.0 - -900.
0.0 - 0.0 0.0 . . : :
3 16 24
C.0 90. 180.
0.0 . :
6.0 2.5 5.C - 49



146



gLySL T

00+43C263°9

.n

S68€2%3 = 1S3IST 5L
CHYEIRGLESSY = Q C GLeITTTIL*1 =
23+4400906°¢ 02+30005°5
°% 05+30000°2
80692°0 = 1S31SC, 60%sZ*
104341995091 °6-
. CI+35D66E991°0
VO 30052 20+30006°¢ 0343006e°2
16+50608°T 30+30000°9 06+30005° Y
91€92°0 = 1$31S0  TL06Z°
044898516910~
S 134592002092°0
WO+ 5 0J+33000%2 00+300%5°1
G043 J2+30002°2 15-30035°2
19X 000°1 =

CO3032*%9 =

g
2

0

290w

INIT LHOIVHLS

1n0 S133 60%52°*D) = §733]

= y93IN0  T0+3066€%912°0 = DA
= 2 19+360690261°0 = v
05+30062°2 00+30000°2
03+30006°¢€ 00+300600°2
/3$d11713434d053

¢o+30082°2 ©0+30000°2
25+30005°%¢ £0+30000°2

v INIT LHOIVHLS

! 1IN0 S$I133 14062°2 = $132
= ¥9340  10+300039002°0 = OA
=38 19+3L93999T1°C = v
1¢-306000%5 . *0

.Hs . .o.

35d1 11353403

10-3009C°¢ ' *0

.0 .o

3817 LHOIVYLS

XWS130 352°C = S133 *z

jgferiitey

€8125°0 = JIVIXALIHL
00+30005°¢ 00+30006°S
03+30006°2 00+30090°%
: JLVISINNAY
2*0 = AND S133  6195Z°0 = 3133
16-363888°%€~ = 4 2ZD-30LECGLE
" 50+3000C°S 00+30000°S
00+30000°5 ©0+30090°9
: A 21972
.03+30000°S 00+30300°S
02+30000°S 00+30000°9
: . INIT IHOTUN4S
92+30000°5 CL+30000°S
00+30000°9 10+30002°1
ANIT LHOIVYLS
00+30006°2 00+30005°2
10+30002°1 00+35020°9

-==-3NJILlvyaLl =
A .
X 31~
J33dN3

02232°) = NI

_ 5130
= v SNIULvudLl &

>

X . 0))€-
-333uN3

» >

N
J333N3

X NI°T
J3I3uN3
ecxessr ANIY4S »ene
X )31
3334YN3

5%€62°) = NI 3132
-==SNJIlvyall ¢

3043237331960~ =

-

10+43€318:302°) s v

A

X 0

\ 333uN3

A

X 239°1

J33YN3

309623 = NI 3733

==-SNJJLvd3ll 2

DD+3EELEIEEB*D- 3 IX
104309933352°) 3 N

. A
X D)s*¢
J33dN3

X .. 232°1
333uN3

cxeekxier 34 ckkk

531008 34) °*0ON

’ b 133t 3s¢d

147



Co+5622€9°0

CC+3TLBSL*D

CGU+3S G160
‘GG+EBBECH C
Cn+288E06°C

q

Sv113G;

CG+3HBELOH
-00+368¢C6
Ce+3sv0Te
00+31285L°0
oQ+3622¢9°N
0L+488925°(
CO+3L0H6EY T
Qo+36859¢€°0C
LCC+4TERCEQ
CL4360YS2° G
Cu+d8Loeve
0C+3£90s2°0
00+3Ce1%2°0
Qo+3CLT52%0
Gu+icotree y,
00+3261s2°C
00+320152°0
CO+4G8L162°%
CO+39v1g2° 0
0G+3L6252°C
00+357€52°0
CC+dgvesce
CO+14649€c2°0
CuU+36HeESZ 0
0N+36H€52°0
0C+3gvege 0
00+391¢e%2*0
CO+35.6¢€2°C
CC+3919€2°0
GG+3e9eee W
Qu+d9e622°C
Qu+3T1vze*n
QC+35L2L12
CC+3590cC°
0G+366L12°0
00+39€912°0
go+31981g°n
UU+322T192°0
QC+300092°0
0L+5000s2°0

Aol
“

Sv1ii3d

10+38182€°7

10+380681°0-
Te+418262¢ %%

1n+32261%
10+319604 %%
1G+30QC809°%%

S={Z).$S

1C+3060G59 4
1¢:+319606
1o+3eeoly e

-10+38182¢°C

1c+31€252°0

104380681

0+36e9e1°*n
£2+388%26°0
DI +3UI66S°0
nN+3604952°7
by
D0+3806HE 0~
c0+31966% G-
GN+31606L G-
14392501
10+34%521
10+3690¢1
15+3986QL T~
10+310102°0-
10+39192¢°C~-
10+36%16¢
10+3089L2
10+3%120€°*9)-
10+36%L2€ i~
10+3€825€°0 -
105+3818L€
10+32G€09%°0—
10+d498L2H ° G-
10+328T16% G-
10+3695L9°0~
10+3€886%°0-
T0+3LLT29°C-
1G+4381996 0=
1¢:+3T6595°0~
10+3L6L85°C—-
[2+3€L609°) -
TE+39€1e9 -
10+4322€6%9
16+346€8L9°0-
T0+35€€0L°0~
1n+39€82L %0~

12)5-5

1043262190
1C+369L%€°0
10+3¢281L2°D
Tu+38L281%D
00+383€06°0

*3

S

¢G+3vEZETD
20+308€21°0
26+39L%11°3
20+369601°0
10+399086°)
10+3€5L16°0
10+435L598°D
10+3%3028°D
10+4362582°0

CTG+39LEG5L°0

10+36€82L°D
10+3%HEQL*D
10+36£8L9°D
10+4392€59°2
10+360829°%D

10+306209°2

10+30LLLS*D
10+315265°9
10+3%€225°0
10+361205°0
10+43069.%°0
10+36515%°0
10+31292%°

‘10+398%09°D

10+3¢265.¢€°0
16+3L108¢€°%D
10+43¢8%¢2€°0
10+31500€°0
10+3%359L2°D
10+3982¢2°D
10+326622°0
1043859062 *0
1U+3LT981°D
10+395291°D
T10+38€041°D
10+4329811°0
U0+383696°0
O0+3L2T8L°D
306+303004°)
00+300082°D
. ’ [37]

5

TAR T

100000 =

VHdAV

10+35L122°
10+36L95¢°
10+325€5%"
10+3%51€5°
10+315556°
10+318€99°
10+38592L

10+432826L"
10+340593°
10+3€29%5°
10+3€2995°
10+3€29%6°
10+43€29%5°
1043€29%5°
10+3¢2946°
10+3€29%6°
20+380801°
Z20+30E2€1°
20+38LE9T"°
Zo+321202"
20+350842°
20+3%0€0¢
20+3v159e"
20+3BHESH®
20+395.65°
Z0+310289°
Z20+301308°
20+300)05°
20+300)06°
20+300)056°

VHdIV ' -

VOOOCUOCOIQLWYDNOLOCTOODULOOCOUOO2000VE COL

*0
*0
*0
°0
°0
°0

XQ/AQ

0

.0

*0

. 0

°0

0

*0

« s

0

*0

. S
10-30€L8E°0
10-325€29°0
10~-302¢€52°0
10-36€£0£6°0
00#360551°0
00+3B€911°0
00W3LGLZT°0
00#3926€1°0
00+341251°0
00+3L9991°0
00+329931°0
00#3L9991°0
00+319991°0
00#3L9991°0
00+329951°0
00+3L9991°0
00+316061°0
00+3015€2°0
00+306€52°0
00#3L189€°0
00#391Z9%%0
00+35%%85°0
00#30215L°0
10+3221¢1°0
10+3069%1°0
10+3€SL52°0
10+30L%99°0
€0+300666°0
§0#365566°0
50#365665°0
L T

XasAQ: .-

*0
*0

°0
*0
Y

vddvx

. ..
00+3LE9TTI0-
10-35%€2LL°0-
10-351265°0-
10-36866%*0~
10-362E5%°0-
10-30293€%°0~
10-310€%9°0-
10-302%LYy°0-
10-351€€S5°0-
10-3€0€22°0-
. *0

*0

‘0

0

*0

*0
00+3Z9%%1°0-
00+36€602°0-
00+311852°0~-
00+3L091€°0~
00+39658€° 0~
00+3B05L%°*0~
00+3%6166°0-
00+3ETLYL O~
00+309616°0-
10+301€01°0~
00+3L6L26°0-

10+300052°0

s

€0-355H21.°0~

*0
LOO.

vddyd .

10+30000°2"
°0

10+4300005°0
10+300005°0
10+300005°0
10+300005°0
10+302005°0
10+300005°0

A

10+300052°0

10+300052°0 -

10+300062°0
10+300062°0
10+4300052°0
10+4300052°0

10+300062°0-

10+4300062°0
10+300062°0
10+300052°0
10+3196%2°0
10+3618%2°0
10+30%94%2°0

10+3%2%4%2°0

10+435L152°0
10+3858€2°0
10+43€65€2°0

10+3092€2°0

10+3858¢2C°0

10+300522°0

10+3€8022°0
1043L9912°0
10+306212°0
10+3€£802°0
1043214020
10+300002°0
10+38L561°0
10+318061°0
10+36L%81°0
10+385LL1°0
10+3€L891°0
10+305851°0
104319510

10+3%51€1°0

10+361511°0
00+3L2196°0
00+31L06L°0
00+300005°0
00+300052°0

°0

> .

00430059
0s

INIT LHOIV

1531S0°; -65281°0° =.10D S130 - vil22°0

10+438068L°)D
10+31€258°D
10+381826°D
20+326101°D
20+396011°)
20+300021°)

X - S3ILYv10¥I-3) 2

20+300021°2
20+396011°)
20+326101°*2
10+381826°0
10+31€258°)
10+38066L°)
10+3049€L°D
10+354269° D
10+4306559°0
104314529°)
10+300009°2
10+301625°)
10+4380055°D
10+310525°)
10+43€6664°)
10+3L8YL%°)
10+3286%%°D
10+328%2%°)
-10+39B65E°)
10+336%LE°D
10+30009€°D
10430062€°3
10+30000€°D
10+300642°D°
10+4300052°0
10+300522°D
10+320002°)
. 10+350921°)
10+3292ST°D
10+304621°)
10+3e5L01°)
DO+3Z€E98°D
" 00+35%499°D
- 00+35Z€BY°D
J0+3%991E€°D
00+388LLT*D
10-33066L°)
"10-336L91°)
s 0=
)
N OU

U S 1321

=XWBAHN 66. . =(Z)LIN 20T =(T)LAN AV¥IIYd INIENOD 3IHL ¥4 LAINI '

*9 A

T8

LM MO~ DO

K

i

LYy
9y
(14
vh
(14
r4 2

AQDE

184
bt
B¢c
Le
9c :
se”
Ye
[ 33
(43
e
ot
62

T8¢
Lz

9z
sz
vz
€z
22
12z
0z
61

148

‘8t

Ly

91

st

vl

el

2

o .
or.

-

e

g¥3-2J 1 AaD48

0 T X 030°1 - .
J83UNI .

= 3730 ' sLI52°0 = N173430:.



00+30L9%6°0
00+30L956°C
CU+30L996°C
00+30L956°0
00+30L956°0
00+30,9%6°)
00+30L956°C
00+30L956°0
00+30L956™°0
00+3012%6°0
00+38058L°0
00+3492459°0

00+402S8%5°C

Q0+3EEHGH D
C0+3198.L€°0
00+315451€°0
00+326292°C
00+301612°0
00+365281°0
00+3950%1°0
00+30L161°0
00+360€£41°0
00+32L%491°0C
00438595810
00+399881*0
00+368091°¢
QU+36€991°0
00+398891°0

CO+HEEHLT 0

00+32¢6L1°0
Q0+3e6581°C
00+310%61°0
00+350102°0
00+3€1922°¢

T00+3L0%952°0

00+321892°*0
00+3%2282°0
00+395962°0
0Q+392¢0e"C
00+43%920¢€*0

.C0+38E%62°0

0C+3€5282°C
C0+41.892°0
0G+3964962°0
QC+3291%2°0
00+4000s2°0
0C+300052°*0
0u+300082°0
00+300052°0
00+3604%52°C
00+316490€°0
00+364¥$9€°%0
00+43L06E%°0

©00+388925°0

20+36L661°0~
20+322061°0~
20u+359081°0~
CU+3601LT 0~
204326191 °C-
Z0+366151°0~
20+3BETHTO-
Z0+3282€1°0~
20+352€21°0~

L 20+349ETT 0~

20+3924901°0~
10+43114%96°0-
10+369864°0—
10+3LTH98°0~
10+3%L86L°6~
10+38809L°0~-
1¢+3ec62L*D-
10+3€0€0L°D~
10+321189°C-
1043182990~
TIC+3T8LY9 0~
10+34992¢9°1~-
TH+3eeL19°0-
‘104398109 °0-
1043029850 -
10+43%€0LG°0~
104398HGe6 0~
10+319L€5°C~
10432L026°%0-
10+362€C6 0~
10+439€58H %0~
10+3LL99%° 1~

To+3LELYy 0~

104392L24 -
104359404 °3~
1043%26LE°C~
10+43E%28€°0G~
16+31292€°¢-
10+35L462°0-
10+329992° 0~
10439TH€2 0~
10432L%02°0
1043L99L1°0~
10+3596%1°
1043919210~
10+300001°
CO+30006L"
LO+3C000S*
G0+300052°0-
*{}
ce+360992°n
00+300655°%
00+388426°D
10+3049€1°0

. *

20+360652° 0
20+322062°0
20+3590%2°0
20+4621€2°)
20+325122°)
20+355112°0
Z0+48€202°)
Z0+3298261°D
20+352€8T1°D

20+389€L1°D

20+4392%91°0
20+31%9S1°9
20+3.86%1°2
20+329H%%1°3
20+3L86€1°)
20+3609€1°0
20+3E52¢1°D
20+30€0€1°D
20+311821°%
20+4362921°0
20+38L%21°2
20+392€21°D
20+3¢LT2T1°3
20+361021°3
20+4329811°2
20+3€0L11%0
20+425811°0
20+39LETT®D
20+43L0211°0
Z0+3€E0T1°V
2G+3%58CTI°D
20+389901°%D
20+39L%01°0
20+3eL2GT1°0
20+39%001°2
10+3426L6°3
10+3e%256°0
10+4312%26°0
10+435L%68°D
T0+429%98°D
10+391%€8°0
10+42L%08°%5
T10+3LH9LL"%D
10+3096%L°D
10+14%14%2L°0
1G+30000L°0
TC+3008L9°%0
10+300069°3
10+300629°*D
10+300009°D
10+3668%L5°%D
10+3CT94%5°0
104315LUS*D
10+309€9%°D

20+300005°0D

2043023050
20+350205°0
20+300305°0
20+302305°0
20+300305°9
20+4300205°0
2043002050
20+302)05°0
20+300205°0
20+300305°0
29+300205°9
20+300225°0
2043003059
20+300305°0
204300206 °0
20+4305205°0
20+300706°0
20+300005°0
20+300206°0
20+309108°0-
Z0+3Y€60L° 0~
20+399029° -
20+3%09€5 *0~
Z0+3€655%*0-
20+30308€°0-
20+30111E°0-
Z0+3ET9%2°0-
20+38L181°0~
20+3TLSET O~
10+363806°0-
10+43LY3€5°0~
1043994520~
00+329€1L°0-
0
10+3L0L%%°0~
10+320618° 0~
2043%L011°0=

€0+3020e1°0~

C0+3555€1°0~
20+3LY3€E1° D=
2p+36eL21°)-
20+3L0L01°0~
10+399E8L° 0~
10+32622%° 0~
S0-35L0L1° 0~
N
*n
*
0
0
i)
*0

S0+365566°0
$0+366566°0
S0+365555*0
50+365566°0
S0+365555°0

.60+365566°0

60+3655556°0
50+365556°0

5044665560

504366656°0
50+365556°0
$0+366566°0
§0+365556°0
S0+365656°0
$0+365565%0
504365566°0
§0+365566°0
S0+365656°0
§0+365556°0
50436565670
10+3€5946°0-
1043€€642 0
10+3098231°0-
10435955 1°0~
1043602010~
00+3IESEGL O-
00+3L%EN9*0-
00+31185%°0-
00+310Q7E°0-
00+36€17Z%0~
004386651 °0-
10-366246°0~
10-39Lb4 40~
10-396421°0-

‘0
10-388T8L %0~
00#3E6EHT°0-
00#3EL55T 0~
00%3v2182°0-
D0+3058%2°0-
00+306972°0~

N0+3803c2°0-

CO+3L0631°0-
00+3€9L21°0-
10~38%6cL°0~
L0-320852°0-
°0
*0
*0
*0
*0
‘0
°0
‘0

o oo

AOQN

10+3006L%°0
10+3005L%°0
10+300005°0

THA

10+3030056°0

- T0+32391%°0

0
.0,
°n
0
0
0
M)
0
°0
0
5
0
0
‘0
‘0
0
0
‘0
‘0
0
10+3%€80T°0
10+3£9€01°0
00+398286°0
00+348E26°0
00+368658°0
00+35516L°0
00+36€61L°0
00+3152%9°0
00+3€8295°0
J0+38e6L%°0
00+39126€°0
00+36520€°0
00+380802°D
00+391311°0
*0
00+328EL2°0-
00+355012°0-

00+36L3%1°0-

10-3L%%%8°0-
10-3%85€2°0~
16-39113%¢°*9
10-32L356°0
00+3119S1°0
00+3L2L12°0
Vo+36yLL2°0
00+3cekee 0
IQ.
]
*0
*2
Y
*0
°0
*0

10+3€c€e€e’0
10+303052°0

A

20+300002°0
20+3e%061°0
Z0+3L3081°0
20+30E1L1°0
20+3cl191°0
20+391261°0
20+309¢%1°0
20+43¢0ecT0
Z0+39%9€21°0
20+306€11°0
20+38%%01°0
10+4352996°0
10+3¢8006°0
10+3T1€9%8°0
10+328008°0
T0+310€9L°0-
10+39%1¢€L°0
10+3L150L°0
10+392€89°0
10+4300699°0
10+300069°0
10+32€6€9°0
10+382129°0
10+361809°0
10+322965°0
10+30L585°0
1043859L5°0
10+328895°0
104309295°0

10+439L155°0

10+392455°0
10+366156°0
10+3€9055°0
10+360065°0
10+300055°0
10+325845°0
1043166560
10+3121%5°0
10+3205€5°0
10+306125°0
19+4385025°0
10+3LLETS"0
10+4366L05°0
10+3€9€05°0
104325005°0
10+309005°0
10+302005°0
10+300005°0
10+303006°0
10+300005°0
10+300005°0
10+300005°0
10+300005°0
10+300005°0

10+300542°D
10#300622°D
104300062°)

3\

20+300021°)
20+300021°)
20+300021°3
20+320021°)

X

*d
*n
*d
*)
*)
°0
.
°J
*d
*9d
*d
*d
)
*D
*J
*d

10-3LBEET*D
10-39€€T15°)
00+335211°0
00+356%61°)
90+3£5962°0
D0+328%1%°D
D0+3GELYS*D
20+3E5%69°)
D0+306168°D
10+306101°)
10+35611°0
10+3E6LET*D
10+352261°0
10+36€LL1°)
10+320002°)
10+339522°)
10+362262°0
10+311082°0
10+31680€°)
10+36€8€€°D
10+39L29€°D
10+430496€°)
10+435092%°)
10+33506%°)
10+3385L%°D
10+300005°)
10+4300525°)
10+300055°0
10+300645°)
10+300009° 2
10+315529°D
104306559°D
104356269°)
10+3049€L°D

10$322007°0
10+322027°0
10+322032°0

A0 X

S0t
$01
€1
2

- S$31VvNIQ¥O~-)) ¢ KOD®

121
001
65
85
s
95
s
%5
€5
26
113
06
63
83
L3
93
3
93
€3
23
13
03
6L
8L
L
9L
sL
”L
€L
2L
1w
oL
63
8
L3
97
sy
v
€9
23
13
0y
65
85
L
95
53
v3
€5
Zs
15
05
6%
8b

149



"10+39262°6
10+30201°8
16+3¢896°L
10+38288°¢L
.ao»mo¢mmyw

10+30458°L

T0+30%58°L

16+3CHs8°L
10+3Gy58°L
“10+430%s8°L

16+3CHvse8°L

1C+30Hg8°L°

ﬂchmo¢mway
10+30458°L
10+30458°L
Ho+mo¢mm.N
10+30958%2
ﬂcrwo¢mm.»

10+30%58°2
vayy 2s14

.

16+36009°9
10+3855€°9
10+4382L1°9
10+315%5°9
16+386456°¢
10+399%5°5
10+368156°%%
ﬁc+wmwww.m
wnwwmoom.m

10+35068°¢

TC+35068°¢

1G+35068°S

10435068°6
TG+35068°¢
~o+unwom.m
12435068°
10+35368°¢
10+35068°¢

1C+36068°¢
v3yv

oCe3212€%¢

J0+3€85€°2

50+3L06E°2

20+3981%°¢

00+35249%°¢

20+30%9%°C

o0+36185°2
0D+3LY6Y°2

20+33005%2

00+30005°2

J0+300056°%¢

00+300058°¢

00+30006°2

i

00+30006°2

00+30006°2

20+30:006°2.

20+30006°¢
30+30005°

00+30006°¢
HNOA

00+3LLET"S
02+365L0°¢
03+3€9€0°¢
05+32500°s
32+30506°%
05+30300°s

03+306000°¢

03+30000°¢

02+30000°%
09+30000°5
02+30000°%
onggﬁm
02+30000°s
00+30000°6
00+30000°5

00+30000°s

03+30000°¢

0G+30000°¢

00+30000°¢
N3JA

oo+muwow.m
ou+mmwa.¢
00+33605° 4
Oo+wwwmw-¢
00+32000°¢
00+33062°5

00+32006°¢

00+330SL°S .

00+32029°9
00+31552°9
00+39655°9
004359259
00+30%9¢°L
00+33068°1
00431€25°8
00+433182°6
10432610°1
10+39601°1

16+32002°1
NOX

bk

.34

3y

Ly

tL4

"~
T

\50



26+30892° 1

T26+39212°1

20+31291°1

26+3CLTT°T

26+3LLL01

20+39H90°1

zo+35910°1

16+39e496°%6

1G+39ELL%6

‘10431159°%6
10+3L0LS%6
10+32525%6

10+39905°%6

TG+3€EI6°6

10+39L9% %6
10+394%9¢€°%6

1e+36102%6

1G6+36206°8

1043845618

A0+36c16°8

2n+36E92° T

eL+363L1°1

R4S T30 4 Gl

2L+3TH90° T

AZETIS SR

T0+3682L%6

10+3265€%6

10+31560%6

Tu+3LL08°8

10+31519%4

10+301L%°*8

Acowcmom-m
ﬁo+wmoomow
umrw>o¢mrw
10+32961°8
ucowwoow-w
ﬁm¢wo~h>.~

G+3g5l69° L

TU+3ETHT L

+34283°9

10-536€8°9
A0+ ALIE0TT
30+389L1°1
20+38162°1
20+3L80%°1
30+3€606° T
uq¢wooOOf~
20+38189°1
00+3€€5L°1
oo¢woo~w.d

J0+360L8°1

© 00+3L816°1

00+32096°1

L 00+37:000°2
50+3L290°2
u:¢ww>mnrm,

oovdsEET R

L00+36T81°2

50+350€2°2

J0+398L2°2

02+3ZESED
onwmmﬁwre
23+36180°9
004322965

0)+30L58°5

03+3859L°6

00+32389°3

02+3C929°¢

03+39LL6°s

0D+392%6°

02+35616°¢

T03+3E906°s

03+36005°¢g

93+300086°¢

0u+3L58Y° g

03+3L56%°s

0i+3T2TH"s

03+432D5¢€°3
03+305L¢°¢

05+38552°¢

ZC-39€€1°6
10-33%21°1
10-37645°1
10-38$96°2
10-328%1°%y

T0-35€LY°S

10-38696°9

19-33615°8

00+33610°1

0u+35%61°1

00+3e6LE"T

00+352L5°1
00+35¢LL"1
00+43200)°2
00+35952°2
00+35225°2
00+31108°*2
oo+w~wmuLm
oc¢wvnmmwm

0D+334L9°%¢

)3

5L

EA

LL

It

i

53

33

LI

73

\5\



.

€0+39952°1
€0+3E6ET T
€0+31120°1
20+35612%6

CU+36L12%s

2c+3TvL2L

¢0+3288€°9

20+43L655°S

'20+3888L°%%

20+395L0°%%

20+3162%°%¢

TO+31£56°2
20+3v6eHva e
204310522

co+30810°2

20+430628°1

mo*uonmc.ﬁ
20+4229s°1
2C+39995°1
2043668671

Zo+3£22€°1

200060

=113 U0I0u

€0+393g62°1

En+3E6ETT

mc+m~hmo.~.

c+35812%s

2o+36L12 g

ATEACTRAN)
No«mwmmm.o
Zu+3LeGscg
Poe3838L0 0
Norw¢m~o.¢
mc+www~e.m
Mo+wwmmo.w
2Geve 52
2C+31062%2
2C+3061C0°2
‘Zo+dgeTact
204360691
"20+32295° 1

SG+39IFH 0l

20+3€68€° 1

Z0+3911e1

=J3d

‘0
]
*0
*0
*0
*0
0
°0

°0

‘0
*0
‘0
‘0
0
‘0
3
0
.QQ
- *0

10-380L0°L

10+430000°2 *0
10+3€%06°1 0
104328081 - ‘0
T0+30E12°1 . 0
10+3€L19°1 0
10+39126°1 ‘ Y
~o+mowN¢.w ) ‘0
104360661 0
~o§mowmw.ﬁ D
10+30561°1 A 0
16+38450°1 _ 0
52+35299°%6 h | 0
02+3€30C%6 , 0
Do+2TE9%°8 )
03+31800°8 ‘0
03+310¢9°L 0
QJ+39Hr1c*L *0
00+3L160°L S 0
9243926879 o 0
00+300$9°9 9
02+30005°9

20-3L18ee°1

*433 S3DLINY &1de

11

M1

55

LS

25

N
w

N
w

L5

25

53

33

L3

33

13

182



s = AIND nov4 W3D4INN-NON ONV S3LVNIOWO0D ¥3d *ON 3dvi 1AdNI
_ _h~>dom. "NOILVZIWVINONG 1YL A8 NOILNIOS XIWLivW

SINIOd A0DE-440

. : e MD14SS0UD

_... ﬁ.,zo_h34u>wz‘uowu<ux3w

£SYOL

: . *0- =
o _ *0- =*ON HIVA
00%2020°T =  J¥JAD
G- = 0NN
. € = $31338
1S31  ‘ON 3Sv) . AGDE-€ . : L . 35y 1s31. - -

sstes VIVO 1DMINDD ISV stsee

MD14SSOYD ONV DIH1IANASIXV -- v303 WY¥II¥d
zoum_>~o HIVIE 9NDT .. o
N ANVAWOD 13V¥DHIV  SV19700 . _ A

aod:

153



ahooomo.of 0HZn92e*e 0€E9866°€ (X4

1€9€€22°6 £6E¥162°0- SH16L0€°2 Sy229LB €
28911LL 0~ : 360868¢°¢ 09186%L°E 44
BEZ6T120°S €L96262°0 62065922 0B06%29°€E
91516090~ . , 20000s2°2 0000006 *€ 12
G95689L°% S8Y9ESZ°O $991522°2 0D00SLE"E
GZE2000°0 J€ecBOZ"2 0000062°€ 02
1806616y £E8YYEGZ°0 2025812 2000621°€
62€2200°0- DLI?I9T*2 0020000°¢€ 61
. L650292°% 58Y4%€62°0 SEEBSYT2 0020618°2
°n ) 203)s21°2 0023006L°2 81
) €119800°y GBYHESE°0 5931%01°2 U000s29°2
62€2000°0 DEELEBD®C 0000005°2 - LT
8291s6L°¢ €8YYESZ 0 2005290°¢ 00005L€E°2 -
62€2200°0- 3L931%0°2 0000082°2 91
syT1L10G6%€ SBYHEGZ O SEEBO20°C 5000s21°2
18918€G°0— 2002%00°2 0022000°2 (¢
0992Z8%2°¢ ~ 0651€%2°0 5683826°1 0892088°1
LLI%88Y6°T— prLLLSE T 09€509L°1 vl
0L0TG00%E BEGLOEZ®D S6v52€6°1 0L52E%9°1
992Z21h6L°2- 2821806°T. ° 08L652S5°1 €l
2ESESILT 9L9L9€2°0 6§100848°1 02061TH° 1
6882.8%°€- . 06L3L%8°1 09e0L62°1 21
9609826°2 692HEEZ s09¢c118°1 STL198T°1
$020102°%- 29%8hL1L°1 0L1E€GL0° T 11
, L8Lis6e e ¥95€62¢°0 SGBITEL"T G91€696°0
60619206~ 062eL89°1 091€€£98°0 ot
%¥228690°2 9211%22°0 06GI5E9°1 GEBBEILO
060€620°9~- . 0686E85°1 0155%99°0 6
66611481 0892L12°C 26%0p25°1 - 0068ELS*O
LL1Z6LY L~ : 0601H9p "1 0652¢8%°0 8
6199%29°1 L159022°0 s2Litect SEY666E°D
€28620%°6- o0¥Ye1E"1 0BE9ITE"D L
, 106L£09°1 82561120 Je935€2°1 0LGZL92°0
ZH%8l6E° 11— 2933161°1 09L8LLT"O 9.
€LEZIBIY 129€912°C 0086960°1 0169921°0
GEZE6R9° 2T~ . I%L2196°0 0905520°0 S
' 26185960 8L09812°0 0165558°0 02819%0°0
LLO0S9L TT- 280L0SL°0 0BSL910°0 Y
»19216L°0 »l92162°0 095e529°0 06L€E800°0
2911428 €~ DDODD0S 0 *0- 1
0000006°0 0000062°0 00206.€°0 *0-
°n 20000s6¢°0 °0 4
0000052°0 0050062°0 0009621°0 °0
°0 *0 1
VHdIV 0 SONNS S v1130 A X
. 1 °JIN A3J23
(03WHD4SNVILNN} SILVNIIV00I AQ08-ND
0~ = 3A *0- = 3X
*0- = AQQv *0- - = xJav *0- = VI3Hi
°0- = AW *0- = Xa 1y = NN
AQ09-¢ . 3Sv) 1s3lL

NOISIAIQ HIV38 INDII
ANVdAWOD L1d4vdddlv  SvI19700

154



259€602° 1~
€2v562L0 1~
18€0%€1°1-

YE9HEIE O~

~ QeREYZTL O~

»90LL69°0~

0ELGZESC-

“96CEIYI° O~

2562595°01

9685908 °6

YHEERLT®6
S559L49°8
<68€802°8

51062%8°1L

SY6SLES L

" gebse8Z L

0LZYYED"L

9968¢8L°9

| 65652€5°9

££68082°9

1266820°9 -

S5ZOLLL S

18601526°S

- 2505€82°€1
‘Zez9sretel

2zuLsLy 1l

0288€06°0

0188€06°0
0L%%016°0
0902852°0
05522€9°0C

0618925°0

09906€%°0
088859€°0

0L06%0E°0

0680%52°0

S8L06%C°D
"S0ES0S8C°0

“L00e1s2°C

920L152°0
€106152°0

9996152°0

Ls16162°0

89%1162°0

2023206°2

3023205°¢2
2022005°2
2000005°2
2003005°¢
5020205°2
2025005°2
0022005°2
50230082

©00223005°¢

2009005°2
5003005°2
0002208°2

~00030058°2
"002323006°2

0000005°2
3003706°2

5033005°2

2000005°2
0022205°2
5022005°2
STLELEY*2Z

_oguivevte
$0ZEBBY*2

J86318%°2

GELS2LY2
06509952
561ZESH 2
T306E2Y%°T
.129552%°2
DvESLIY 2
3599€00° 2

266L68e°¢
dLyshle*e

-065266€°2
s199zvee

0002000°21

06608455 11
3811960° 11
YL1T999°01
0iEZ261°01
SET0LEL 6
20641826

"OLEYZO6°8

0%90€£25° 8-

.6956902°8.
'0628068°4L
$68ELZ9"L

00SHEIE "L

OLTHYHTCL
“0988YC6°9
- 00%61YL"9

0966855°9 .

.52%590%°9

0680552°9
SH%0L21°9
6000000°9
S8B%S518°S
OLL6OSL"S

£91.8529°S
--09LL00S"*S
| UEYHGLE®S
0011052°S
G552L921°6.

O1%E666°% Y
J500%L8°Y
06998%L°Y
G1S%€29°y

ovez8EY Y

»ZOZELE"Y
01L18%2"%
610%€21°%y

ke
.:cq
o€
" 3€
.mm
9¢

€

ne
te
143
1€
De
62

BZ

1z

92

s2

3

158



112991%°2 . " pLLszivs 6221108°2 €2

YL502%2°%6 0695%62°0 C9TIT8E®S © GETT696°2
YBEOTHH T . - , . DSS106E°S 0601680°€ 44
. G26Y%Lh6°8 €192€0€°0 029sY1e°S D66H9E€2°E
€62611%°0 . 06958226 DE6BEBEE 12
21€249%9°9 LLEIZOE"D GEHEZHT'S 062L0€5°€E
0L09019°0-~ . 0B1I8G02°S OLSSLL9*E 02
SE6SIYE S 608£4%62°0 SH9LTLI S 0Y3L028°¢€
GZEYTLS T~ ) i OTTLLET®S - OT66E96°€E Y
L2121%0°8 1625282°0 0213301°¢S 0822201°%
192G696H 2~ DETIS5620°S - 060S0%Z°% 81
LEBIYIL L 001L892°0 . 0SB08SO°S 6YLOELE®Y
LSS6EHZ E~ " DLS29€0°S 05H9506° ¢ Ly
LELBSBY L 2L56%62°0C S81L220°S 61022€9°Y
6028926°€- . D08T600°S 0BGLBSLY 91
S9THyIHZ L 9914142°0 0065%00°S DHLEBLB Y
91€Z6LT1%2~ . 0020000°S 00)0000°S 61
6666666°9 0000052°0 3003000°S 0000621°¢
‘0 - 2002000°S 0000062°Ss . &1
66666%L°9 0000052°0 3023200°S C00DGLE"S
"0 . . 3033000°S 0000006°S ET
666666%°9 0050052°0 0020000°S 0000529°S
*0 _00DD000®S °  0DODODOSL®S 21
- 66666%2°9 0000052°0 20232000°S 00005L8°S
0 00223200°S 2000000°9 11
6666666°% 0680%52°0 0032000°% SYHoLZT*9
0 . 0000000°S 0680%52°9 ot
- 60T654%L°6 0L06%0€°0 3022300°s §2Y590%°9
‘0 .0002200°¢ 0966865°9 6
6EQOTYY*S 088859€°0 2002000°S 00Y61%L°9
*0 0000000°S 0¥88426°9 8
. 66116L0°g 09906€%°0 - 2DD3ID00°S UL1YP91tL
e - 0002000°S 0DS6ESE"L L
: 66403€9°%y 0618925°0 . 00DC000°S SH6BELZ9L
*0 2002000°S 0628068°1 9
60L1601°Y 05622€9°0 3002200°s §956902°8
"0 5003200°S 0%80£25°8 S
665169L%°¢ 090L8SL°0 2000000°S 0LERZ06°8
“0 2093300°S 006L182°6 1
oo1zgIL"? 0LY%016°0 2003200°¢% GET0LEL® 6
0 . 2020000°S 0LEZZ26T1°01 £
0£92L08°1 01BBE06°D 2000000°S pLLT19%9°01
‘0 - 3092000°S 0811960°11 2
0288£06°0 0288€06°0 0002000°s 06608%6° 11
. 3003000°S 0200000°21 1
YHdIV Q SOWNS S vi113a A X
. 2 *3N AQD23
{03W803SNVELINN) SILYNIGY00D AQDB-ND
: *0- = 3A *9- = 3X
*0- = AQQV *0- = X1av *0- = V13iHL
*0- = AW’ i *0- = X« 09 = NN
AQDG-€ 3Svd 1531

-NOISIAIQ HIV3® IND1
ANVAW0OD 1d4vd3¥IV  Sv19100

iS6



0
.0

Y

.o
.CQ
‘0
°0
‘0
Y
L£68001°S—
00Z%98E 6
8556150°6—
¢N0NOOW.®I
058%042°9-
21e859L° L~
€61652° L~
9En26EL° 9
61L5891°9-
012925 °s-
BEBHOEYE Y-
%59T660° 9~
LSL28LZ €~
Ivoezye-z-

£550662° 1~

86661L0°2
5218201°%

4SH690E° €

S8LEYBZ 61
5909026781
9EL60LE LT
92.882%°91
88BLEY9 ST
8155686741

BySERYY Y1

| 6£20066°€1

T euTRIT9%€T

6906562 €1
6€862€0°€1
6088€18°21
65621€9°21
LL2208%°21
2z€062€°21
sou6sLT* 2T
omwwﬁwo.wu
y159%98°11
0L0090L°TT

00219%5°11

8TeLB8LE"TT

2918602°11
bHhbeGeD* 11T
¥5229$8°01
0862029°01

81629L%°01

. 66926L2°01

L116%0°01
bh1H26L°6

9¥62425°6

0201956°0

6201956°0
21012%6°C

048058L1°0

OLEZYS9°D

0L6TGHS* D

. BOEEYSY*D

06098LE°D

0805s1€°2

0€26292°0

0£0T612°0

0585281°0

€895051°C

mmowum_wo
LSBOEST*0
o>-¢m*.o
§LL5951°9

S999861°0

" 1L88091°0

28B8€991°0

1558891°0
BTEEHLT 0
161€611°0
$L26581°0
£900%61°0C
29%0102°90

60€1922°0

£00L962°0

66118920

ZLe2282°0

6282¢€0e°¢el

5TeLy2e et

508E9%£°21
5620898°11

. 3BLIGBE"TT

GL23816°01
dLLSLYY 0T

© 06E£3660°0T
- 3E6%299°6

GHLZGEE"H

£952800°6
"GLGISEL"B

6860€9%°8

- GEBBSEZS
1 082L800°8
- SEZY6TB°L

35110€9°L
asedLy L

L 0TTI9%TE"L

3691€81°L
3889160°L
S9e12%6°9
06852€8°9
526Z1%L°*9
3000089°9
IY135L5°9

. J822008°9

026592%°9
J95T1EGE"9

.6286282°9

2638212°9
265elv1°9
0105180°9-
as¢ece0*9
J691L296°S
0%58606°S
06EJLSB"S

" DOERTIB®S

312859L°S
5020L2L°S
0022889°¢%
0L60LS9°S
2515629°S
0%6L109°S
0v13LL5°S
SET11099°S
JETITHS"S
STE0TES° S
506%616°9
068BZ15°S
082&906°6G
GEEFELOG°S

‘06€£6005°S

569%005°5
20239206°¢S
IDEZREY°S
D09768%°S
3063%L%°S
002L6SY°S
SB8586€EY°S

$€69900°0

‘0

OLBEEID"D

'S19€2€0°0
_09€ETS0°0

$506180°0
06L5211°0
080LEST®0

L0TH64%61°0
COEELSHE 0
706259620

02L955€°0

0618%1%°0

$E8018%°0
08%ELYS"0

.00%6029°0

2ZeSY69°0
0%10€LL°0
096%168°0

D1425€6°0"

0936810°1
0126901°1

(958%61°1
'5560L82°1
"D6EE6LE"T
09119L%°1

61682L8°1
OYBEELY "1
DTLBELL®T
$5€6988°1

"1$000000°2

09428212
Je6Y9562°2
gellese ¢
0seb2es*2
6820299°2

€S
28

15

0s

6y

8y
whw
..ww

1

by

(24

.2y

134

A4

6€

8t

I3

9

13
e
13
13
1€
0€
62
8e

Lz

92
.mw
b

\57




- s

0
0
0
*C
‘0

*0

€562186°6¢
%265%20°62
5688L90°%2
ETA AR 8 8 Bl ¥4
5689951°2¢2
5e8L161°12

40801%2°02

620L956°0

620L956°0

02019%6°0

0202966°0
1201956°0
6201956°0

120L956°0Q

2003000°02
»859125°61
126249061
56%5%95°81
1965980°81
DELZBO9°LT
1268621°L1
21r5169°91
T06TELT*9T
06E8%69°61
088%912°1
SOETBELHT
163L662°01
sEER18L CT

09

65

8S

(3

9s

5SS

3

58



it

NOISIAI0 HOvVaE

2022300°
GEEEEBs”
3197791°
‘000306L°
© Jceceee”
$997916°
2030005°

>.

(Q3NH0ISNYHLNA)

EL
X3av
Xd . -

INIT
Sv195120

159

s £900000°21 Y

y $000000°21

Y 0000000°21 €

€ - 0032000°21

€ 0000000°21 4

z 0000000°21

z 0000000°21 1

X
. € *IN A013

S3ILVYNTTN0ID AQD8B-NI

*0- = 3

*0- = Viddl
4 voo=
3Svd 1S31



*S3IANNIW S0G°0 NI AT473¥10 Q3ATI0S SVM S30IS 1HOIY 1

HLIM XT¥1VW 20T X 201

*S3ILNNIW 500°0 NI AT7123¥10 G3AT0S SvM S3ICIS LHIIY I H1IM XITYLVA 201

n

3000000°9
6022000°9
0030000°9
2020000°9
0000000°9
0000000°9
0000000°9
0000000°9
0000000°9
00J33¢00°%
0000000°Y
0022000°%
D000000°%
00232000°%
0220000°%
9000000y
J2000000°%
00230000 %
2000000°¢
0300000°2
0000000°2
0030000°¢
2002000°2
0000000°2

440-X

(33WYIASNYELINN) SILYNIQHD3D AQIB=-ddD

*0- = 3X
95—
e -

NN

IsvI 1831

X 20%

160

AN ITN O~

viadl



wLEBSES 22~
$22869€ 22~
800600222~
891%620°22-
95£6558°12-
1%18089°12-
4Aﬂc+pnmomuﬁuu
 etsorzeciz-
L0L5EST *T2-
899598602 -
S652928°02-
165€199°02-
- yEELIS 0T~
L10%9LE*0Z -
620949202~

ELLOTET *0Z—

-ZEBSEED°0Z~
156€096 °6 1~
0288L16°61-
€€ 18206 °6T~
BBEEST6 61~

186122661~

1Hd

00)0000°0-

£032000°0-

0030000° 9~

0213000°0-

0033000°0~

00329000°C-

£033000° 0=

. '2020000°0-
' 0033000°0~

00uoooo.an

0033000°0~

103000070~

©£033000°C-

1032000°0-
102000°0-

1022000°0~

“10)3000°C-
'1022000°0-
6032000°0- -

5032000°0~

1023000°0~

1030000°0-

.Z,

194%%900°0-

9€8L900°0~

EvLL900°0-
. 218€906°0-

51565000~

$6L%500°0-
6ZE6%00°0~-

38L2%00°0-

. »588E0C*0-

.0ETHY0C 0~

_996£500°0~

»L119900°0-
6922800 °0-

L%10010°0~

¥612Z1C°0-

,thQmﬁo.OA

L85%810°0-

.269%9220°0~

59019200~

86901€0°0~

. 969£€£0°0-

02c8Cye0 0~

VAOIS

15686°0
%5186°0 - - SELST®O
6£986°0 .. 0%%91°0
6€986°0 - 0Y%91°0
6€986°0 0949170
6€986°0 - 09491°0
6€986°0 10459170
6€986°0 - 0%%91°0
0886°0  L9EL1*O
€€8L6°0 90L02°0
L0L96°0  05952°0
086%6°0 wmwﬁm.o
E€926°0 6G18€°0
»eL88° 1119%°0 .
00¥E8°0  92155°D
60S6L°0  €9559°0
€84€9°0  810LL°*O
91E€LY°0  66088°0
18920 . T2€96°0
69990%0 * 1166°C

*0-  00000°1
‘0 0200C°1
T v osod v NIS
1S3L  *ON 3sV)

T G910

AGO8-¢

1860888°C

99695680

.£598006°0

¢85¢906°0
9995016°0
NmNoMAo.o
omw¢o~m.c
16552160
£L06916°0
bb06516°0
wmmwmﬁopo
mmOhoaouc
19%8816°0
C081226°0
BLLTLZ6%D

. LT1€05€6°0

6LEIIHE "D

1692296°0

S%9€616°0

86E4€66°0
952%866°0

91286660

[}

ANVdWOD

£521182°0

41896€0°0

SITSHEE"D
oﬁhn¢~muow

[958%1E"C

" 8zL190E°0C

9.80662°0
Lh62e6C"0

9686882°0

.1852882°0

 %266682°0

9111062°0C
19%5882°0
2518%82°0
429681270
9558692°0

1888%62°0

. 6Z001€2°0

6292Z961°0
LOS9EVT<C

0566080°2

11e1€10°0

11

14vydylv

SH15L06°2

3603682°2°

5205592°2
3002062°2
69316¢22°2

JeeegoZ*e

2005L81°2
3293991°2
GEERGHT 2

J063621°2

$991v01°2
DEEEERDZ
0005290°2

.0L93190°2

SEeE8OCO°Z

1°3023200°2
.56888L6°1

ITLLLSE T
S6h6ZE6°T
3821806°1
S100848°1
06L8LY8° 1
SO9ET18° 1
098 LLY T

66821€eEL"1

RITAN R AN

106596€9° 1

2685€86°1
2650526°1
2601%99°1
SZLLT6E"T
209H51€°1
DEIIGE2°1
09881Is1°1
n085950°1
D9E2196°0

31565558°0.

0BOLOSL®D
IY5E5629°0

0023206°0
190006L€°0
3022062°0
30026210
- %

A

shzeul8*e ¢ |
22

" 09186%L°€
0826%29°¢€ ;3
9000005 € 12
0000GLEE
2000052°€ 22
"000062T°€ o
2000000°€ 61
oooosLg*z .
0000062 °2 3t
0000829°2
©0000006°Z . &1
‘jooosiere .
‘0000062°2 91"
00306212
3000000°2 g1
0892088°1 _
09€509L°1 A
0LSZEX9°T |
08L6626°1 . €1
320s119°1 i
0920L62°1 AN
STLI9ET T .
OLIEGLO T 11
$91€696°0
091€€98°0 0%
SEBBEQL®D :
2159%99°0. 6
0DSBELSD
06%2E8%°0 8
SENG66E°Q
0BE99TE" D L
0L52L%2*0 :
09LBLLI*O 9
9169921°0
2906540°0 - §
22219%0°0
0854910°0 v
D6LEBO0° D
. 0~ 3
0- .
0 2
‘0
.0 1
X

“SILVYNIQY0DD J3AH0ISNVYL
MITd JTULIWNAASIXKY AYOIIND AJDB-NI

Isvd 1S3)

NDISIAIQ HIV3E 9INI1
S¥19030

161



L7 66%91°92~
60%%089°92-

$996586°92—~

ZLY060E L2~
0Z01€ELL 92~
1861T61°92~

07%0699°52~

S89YLEZ 52~

16€L8L8° %2~

1920086°y2-

1yY21cE vz~
0z61921 42—
$612256°€2-
€16886L "E2-

yLS1LY9 €2~

6559€6% °€2 -

21be8EE L~

1952181 °€2-

zazviencee-

9%18198°22~ .

$£59669°22-

1Hd

¢030000° G-

£032000°0~ -

9030000°C~

%033000°C~

1032000°0-.
0033000°0-

0032000°0~
©°0)2000°0~
0032000°0

003200070~

0030000°0~
0020000°0-~
0033000°0~
20)0000°0-
0032000°0~
0030000°C~
0032000°0-
0033000°0-
0070000°0-

£033000°0-

0032000°0~

N

588€54Z°0~
wL18ECOL °C~

9299sHy 0~

58610€1°0-

L6ST9EC 0=

.2596210°0-

%60S50C 0~
»018200°0-
16€9100°0~

9840100°0- .

¥%12000°0-
LL8%000°C—
£482000°0-

6€E%€100°0~-

%9€6200°C~
1868£00°0- .

L0L5%00°0~

9€80500°0-

856%500°0-

$1%8500°0~

6141900°0~

VWOIS

00000°1- 0
C0000°1- ‘0
00000° 1~ ‘0
00000° 1 ‘0
00000°1 0
00600° T 0
€0000°1 0
00000° 1 0
0000°1 ‘0
00000° 1 0
00000°1 0
00000°T 0
00600°1 ‘0
.. 8L666°0  T11120°0
89866°0 21215070
19166°0  €01.0°0
62966°0  §0980°0-
. 21566°0  19860°0
26€66°0°  600T1°0
$9266°0. . 90121°0
£2166°0. BIZET*0
v s02 v ONIS
1531 AQ08-€

*ON 35V)

S2EETBL"O
11291190
2060950 °1-

88v1882°0
LL621%8°0
»98L158°0
£15€€58°0
2L15€58°0
£58LESBD
LEO6ESB*D
6089€58°0
79082580
8LL1068°0
£99L1%8°0
01256%8°0
2581%68°0
66L9658°0
0920598°0
150L018°0
LZ6%918°0

1582¢288°0

d2

ANVdANW0)D

0619L9%°0~
NeYy0ELS* 0~
yL06LEY -

1LGEEY8°0
L92%86E°0
2586YBE"C
YLY6Z8€°0
LOELZBED
€08€ZBE"C
$62228€°0
891528¢€°0C
2859€8E°0
1890L8¢°C
91LT06E°0
%806L8BE°0
485818€°0
0098%LE°C
ﬁwmmpOM.o
09LS6SE*D
omm¢ﬁmm.o

8891eYC*D

188

3003000°5
20090006
2022000°S
20200200°¢
2002200°S
0033000°5S

3032705°2
3000008°2
0002005°2
2003006°2
2002005°2
0002006 °2
3020306°2
20230062
3022305°2
5003005°2
0003205°7
0002206°2

13003008 °2

000J305°2

'0023005°2

09223005°2
2003005°2
9023006°Z
D00006°2Z
3029005°2
2003005°2
STLilebv*T
DEVLYEY* T
[ 4% L A4
586818 °2
GEL6ZLYT
06%399%°2
S512€5%°C
J06E2YY 2
02966292
DYESLIY®Z
SH9IEQY*Z
IS6L68E°2
OLYSYLEE
065256£°2
S19729E°2
2%2092€°2

A

SILVYNIJY0I) OINYHOISNVHL
MOTd DIYLI3INAASIXY WUDLINN

SETOLELH

IsvI 1S3t

NOISTAIQ HIVIE 9INI1

14vdddlv  S¢139100

0L€2261°01 by
YLL19%9°01
2811960°T1 £y
065085511
0000000°21 2y
0000000°21 1O
06508%5° 11
0811960° 11 oy
bLL19%9°01
0LE2261°01 6¢
SET10LEL®6
006L18Z°6 13
0LEHZ06°8
2580€25°8 LE
$956902°8
0628068°L 9€E
S68€L29°L
00S6E9€ "L s€
OLTbYHT L
av88926°9 e
00%614L°9 :
"0966855°9 €€
.- §Z%590%°9
0680%52°9 ze
SH90L2T"9
0000000°9 1€
$8BYSL8°S
0LL60SL*S o€
$9L8529°6
091L005°S 62
DEYYSLE®S
2011052°S 82
§32LH21°¢
UTHE666°Y Lz
0500%18°%
0699841y 92
G159€29°
DHEZBEY Y 62
vZOZELE" Y
0TLI8Y2Z*Y 2
6T0ETT Y
0€E9866° € €2
X
A333-N)

62



95zZL8T1E 12~

f

2€869L2°0-

19%2821°2

0010000°0 9L€80L0°0~ 61666°0-  820%0°0 €082€26°0 00EBYEY"S
_ . oL Do oo . 209368%°5 3269952°¢ 99
"€EBEYTS°T1Z-  (0)J000°0- 199L€80°0- SLEBL*0-  L9T1T1°0 ZYBEDEL®D 18%8€92°C- 20694LH°S SETL68EZ - :
. IR S . o . 00ZL6SYS 05€6225°C s9
OE18L1L°TI2- 00)D00O°0- 900960 °0~ $9686°0- - 08891°0 $958626°0 2948%92°0- 58585€Y°S 5820299°2
S . ) o ’ o . . 0LLIZTY S gzerioe*e v9
9561925°12-. 0023000°0- 5668001 *0- 99LL6°0~  Z2012°0 »6GEGZ6°0 EYQZELT*U- J91118€°S s€11s%96°2 2
L e _ . . : : : T 0SSTDSE"S 0501680°€ €9
. 60DG9GET*Z2~- 1030000°0- ~ - %0%2501°0- 902L6°0-  €LYEZ'O .481ZL16°0 1L1LLB2 O~ D295y 1€°s 066%9€Z°¢€ .
S : : B ) T : : : 26958L2°S 0C68EBEE 29
€20L0%€°2Z- -. 103300070~ 66L%801°0~ SEOLO6*0-  TL1%2°0 2BSSS06°0 GE1ELOE U~ SE6ECYC°S 0GCLOES €
S o . o ’ . : : 2818502°S 0LSSLL9E 19
.. 6989G6€6°22Z~ [ 1020000°0- 690%601°0- 182.6°0~ . 9£1€2°0 H%69068°0 3% 190€€°0~ SHQLILL g 0%3L028°€. _
SRS - - AR : : T _— STTLLET S 0TS6€£96°E 09
£2€8LTL°22~- "10312000°0- 11006010~ S98LE°D-  LSH02°0  LY6SELSD €GESGSE D= 0218901°6 " 0822201°*% S
L L S . P N : S 0ET56L0°G" 0505042°% 65
. €EY1988°ZZ-  (0)0000°0~ L148201°0~ 12986°0="  1%291°0 69£6558°0 S9566LE° 0~ 05808505 67L0ELE"Y ,
C O . : . . R L DLSZ9€0°S 0S%9505° Y. 8S
Z01€EY0°E2Z-  ©0)D000°0- 901L901°0- £€E¥65°0-  LES0T*0 88010%8°0 0%9866E°0- S81L22G"S S1022€9°%
I o ; T 0081600°S 085LBSL Y LS
65 TH68T1°EZ~  1020000°0- BS61L01°0- 82666°0-  €08E0°0 €150L28°0 01185140~ 3065%00°S 06LE6LB*Y :
S - co o . . : : 3002000°S 3000000°¢S 3¢ )
SDIESEE"EZ- . 03)2000°0- . 186S5211°0- 00000°1~ ‘0 608%628°0 G6E62TY "0~ 200C000°S v0G0S21°S ° 4
o] _ B o . . 0002000°S 2000052°S ss. .~
12%1L8%°€2- 0020000°0~ 52690210~ 00000°1- "0 ‘18202%8°0 8954L6€° 0~ 3005000°S "0000SLES _
- AL o - o . . 3003900°S 0000005°S - vs
€25L0%9°€2~  1D2)000°0-  'S%10LZ1°0- 0000C° T~ *0 L9565%8°0 098%26€°0~ 3009000°S 0000629°S
o N : o 0000200°S 000006L°S €S-
65L0562°€2-  10)0000°0- S2TZIEET "0~ 00000° 1~ ‘0 9ET16L48°0 928668€°0~ 2002200°S  ".-0000618°S h
S . R S 9020900°S 2000000°9 Zs
6E60156°E2~  T1022000°C- 99L06€1°0~ 00000° 1~ ] €0116%8°0 259988¢ "0~ C003000°S SYy0LZT*9 -
o - e L : o . . 2033000°¢ 0680952°9 15
0E92521°%2~  10)0000°0-  .0685591°0~ 00u00° 1~ *0 €8BLLY8°0 2e%106€° 0~ 6033200°S 62959099
- . o o : : ) 20330%00°s 09668559 2S
18102€€°Y2~  1031000°0- BL1vEST*0- 00000°1- 0 1520948°0 ¥96€ECT6E0-  -2022300°S 00v619L°9
o S . : Co 7022200°S 0v88526°9 .6y
- 2ZLUI8S Y2~  1030000°0- 1100€91°0- 00000° T~ 0 69ZH9E48°0 1S6966E°0- 0002900°¢ OLIvYH1L -
; . o : ‘ : : - B 0000000°¢ 0056€9E "L BY
199161892~  1010000°0-  H5Z0SL1°0- 00000°1- ‘0 0T1S%6€£8°0 .968900%°0~ 0093700°S S68EL29°L .
SR : s : 0002000°S 0628068° L Ly
2YETLEZ®SZ-  Z0)2.000°0- 11990610~ 00000°1- *0 086L2€8°0 Y€6680Y° 0~ 0002000°¢ 6956902°8
o . . : 00050000°S 0Y80€25°8 9y
" 2ESEE99°GZ-  Z0IDOOO°O-  BLZZZTIZ°O- 00006°1- 0 EE6Y6TB0 - 8098%2%°0~ 0002000°S 0LEYZ06°8 L
: ) Cono i . . : S G033300°s 006L182°6 (1]
1Hd N VAOIS vV §02 vV NIS S dd u A X
S3LVYNIOY03) JIW¥DISNVHL
MDT4 DIUL3WWASIXV WY¥I4IND AZIE-ND
1$31  °ON 3SVD AQDY~€ asvd 1§31
NOISIAIQ -HIV3E 9ND1
ANVdAAWOD Ldvuddlv  Sv191734



s
T~

164

1L€50€G6°51~ ‘0 1%61260°0~ ‘0 00000°1 66£€996°0 0L9%€81°0 SLSISEL"S ]
58G0E9Y°E °0 38

ELSHTT19°61~  D030000°0- 8609580°0- °0 0C000°1 82106160 1190861°0 SE686€2°8 *0
. ) 28218008 *0 L8

101689951~  0D)JI000°0- BE2E€6L0°0~ *0 00000°1 8198186°0 28L9%E1°0 SEZHETB L ] :

36110€9°L °0 93

07 L060L°6T-  0032000°0- EEZEELO°O- ‘0 0c000°1 9L021L86°0 9€6L211°0 069€2Lh°L °0
: 2T19%1€°L *0 S8

2ILY9€L 6T~  0013000°D- 092SL90°0- *0 038000°1 €L1S166°%0 101260°0 SEYTEBT*L *0
L 0889150°L ‘0 ve

68HH%5L 6T~  003)000°0~ 2L0L190°0- ‘0 00000°1 98119660 6%L9Z2L0°0 S9ETZY6°9 *0
‘ . 06B5ZE6°9 *0 €8

§66969L°61-  0012000°0~ £690550°0- ‘0 0C000°1 B185966°0 ‘059%860°0 sZ621YL*9 *0
0000069°9 *0 4]

€E908LL°51~  10)0000°0- 362%6490°0~ 16880°0-  %0966°0 295€666°0 221€520°0 oY10646°9 S£69900°0
_ . . ‘ 2822005°9 3L8EET10°0 18

€Z16€08°61~-  1033000°0- B8LOLYYG*0- L1062°0-  02896°0 ¥5L6666°0 1909020°0— 026532%°9 S19€2€0°0
. ’ : . 09STEGE®9 09£€150°0 08

15€29%8°61-  1020000°0- £08Y5%0°0-. 8€66E°0- 6L916°0 9649566 °0 $186590°0~ 5285282°9 5506180°0
) : : 2608212°*9 06L%211°0 61

1e91%06°51~  1022000°0- y2ZT19%%0°0- T10€€6°0-  119%8°0 ¥406L86°0 GEBLTTT O~ I66ELv19 08ILEST*O
' 0106180°9 . oly6%61°0 8L

0EY1SL6°6T~- 1022000°0- Z218ZE%0°0- 8L8%9°0-  8609L°0 €L61516°0 22L5661°0- 06282209 0EELSY2°0
o , 065L296°%S 0526962°0 ti

$651250°32~. 103000070~ 199024%0°0- G9GHL°0-  €£999°C £168196°0 G%12561°0- 3%68606°S 32L955€°0
. , ) D6ENLSB*S 0618%1%°0 9L

808€8%1°02-  1022000°0- 8LS8B0%0°0~ HLE2B°0-  16995°0 - 2D0SLWLD £821622°0- DDEYT18°*S SEBOT8Y O
: 2128S9L°S 0BYELYS*O (]

03028%Z°02- 1030000°0- Z21986€0°0- 86%88°0-  8£99%°0 SH60HE6°0 L02ZL962°0~ . 5020L2L°S 0046029°0 :

- ‘ . 0022889°S 0Z:5969°0 7]

SETESSE*0Z~-  0012000°0 2E6T6E0°0- . LS626°0-  €989¢°0 - 09.6226°0 02esLLZ 0O~ DL6ILS9°S OY10€ELL"O
v . 0YL5529°G 096%158°0 €L

139989%°02-  003)000°C- 9%916€0°0~ SLG96°0-  0HLL2°0 Y9 %0516°0 y1Lv162°0- I%6L109°¢ G1%25€6°0
‘ : IYT9LLS" S 0986810°1 2L

9162886°02-  0023000°0 3LL66E0°0~ LL086°0- 61561°0 416%316°0 L6L1662°0- GE11096°¢G 0126901°1
) : . DETIZHE°S 0968%61°1 1L

1160%12L°02- 20330000 %752614%0°0~ 12266°0-  85%21°0 2051606°0 OE1»10€°0~ STEDTES*S s560L82°1
: : : . : 00s%615°S DSEEHLE"T oL

2LY69%8°02- 10200000 602ES%0°0~ 1LL66°0~-. %9L90°0 »09%016°0 L1€2662°0~ 2683215°6 09119L%°1
‘ ‘ : - : 282E905°S 0L682L8"1 69

-LeT1L86°02Z~ . 00320000 $606050°0- %9666°0-  08920°0 8816€16°0 096€E€62°0~ SEEIEQS°S O¥BEELY* T
. : : . 26£6005°6 otLseLL 1 89

15650%1°12~ 10320000°0 120685C°0~ 66666°0-  S1%00°0 8%18916°0 6814882°0~ 569%005°S 66€6988°1
: ' 3009205°¢ 0020000°2 L9

1Hd N VWOIS v S0D v NIS d? 11 A X
SILVNI1J309D 23WN30JISNVHL
MDT13 D18¥13RAASIXV AUDJINN A2DI-ND
*ON 35V AQ08-¢ 3SVvI 1S31L

1S3t

NOISIAIOQ HOV3E 2NI1
ANVAWOD 13vdddIv  Sv19ndd



' L02L3E6°E1L2= SSVW 3300V

ZEYL8TZ®9 = (S vi130) (L) WNS 20€6199°118~= 3WNI0A
ST e : ’ o : 0000000°6 20350000°21 <01
€2L689€°L2- ° 1013000°C - .222%L0S°0- *0 0C000°1 €0Y8ELL 0- T 0958Tee°1 SEEEEBS*YH 0020000°21 -
o ST L - ST 3199991°*y 3000000°Z1 %01
€868021°22~ - 2032000%0 "ZOESEHE O~ *0 000001 29961960 -0820622°G 300306L°E -0000000°21 ’
IR I IR . o : . DEEEEEE"E - D000000°21 €01
L50960L°L2=  ©£0)D000°0 $919€8E 0~ *0 00000° 1T 9502%9L°0 19855850~ 5999916°2 ©0022000°21
. P . L 2023208°2 . 0023000°21 2ot
L : ’ : . o 2000000°02 *0 101
€90Z€E0Y°»1-  .:020000°0 S 909LSH1°0- ‘0 0C000°T 688625€°0~ SOBTE9T"T Y8Y9125°61T *0 :
L CoL e . - B 1262€%0°61 *0 oot \Q
90LIYEE ST~ " {:0)D000°0 9ET0Y41 0~ 0 00060°1 €696582°0 ¥E00SH8°C SS¥5795°81 ‘0 .38
PR A ’ - - 1956380°81 ] 66 -
. 4900E9C*9T-  1030000°0 6000241 °0- ‘0 06000°1 LoLLY1S°0 1185969°0 J€92809°L1 ‘0
, . . : : _ : : 1268621°L1 ] 86
688%9L5°91-  00))000°0 89%96€1°0- ‘0 00000°1 L52L299°0 162LL65°0 2Ty5159°91 0 :
. L S . . : T061£L1°91 *0 Le
LILELOZ LT~  00)0000°C 0EBBYET "0~ 0 02000°1 90€892L°0 -1969225°0 26£8969°ST °0 -
- . Coe o o : 088%912°51 ;0. 96
25€62L9°L1-  0033000°0 1929¢€1°0- 0 00000°1 2860L8L°0 8Z1%19%°0 S9EIBEL YT -*D
o o Lo : . _ ) : 163165241 0 56
_€159€80°81-  0022000°0 3zZLlez10- *0 00000°1 12892€8°0 157060%°0 BEEYTBL ET ‘0 .
S s - : 3 - : o E 5ZBOEOE €T ‘0 w6
. Z56E9HH *B1- 0 .. phelgZi*o- *c . 00020°1 H665898°0 '£58929¢°0 STEL®Z8°C1 "0 .
; . . . v o C - . 50BE9wE"CT ) €6
-0TS969L °81-  £01)000°0 #92L611°0~ ‘0 00000 1 6082L68°0 £86%02€°0 5623898°11 0 ’
: - A : - . J8LI68BE" 1T *0 26
2E652%0°61- 03)3000°0 590Z€11°0- ‘0 00000°1 #548026°0 €59€182°0 5127816%01 .0
. ' _ : sLLsLyy ol °0 16
651L09Z°6T~ ° 00310000°0-~ ' 0»80901°0- ‘0 00000°1 65590%6°0 $909€%2°0 JGEISG0° DT *0
S . . . L : : . : . 2€65299%6 *0 06
2029L1%*61- ° 001)000°0~ TE%0660°C- *0 00000°1 2612566°0 9519112°0 SHLEGEE®H e
-, - SR . - 0952800°6 0 &8
1Hd N VWOLS v $02 v NIS d2 11 A X
: - R - SILVNIGY¥0DD I3WHDSNVYL
. : : MDI3 DIVISHAASIXY W¥IIIND AJIB-ND
1$31  *ON 3SV) AQD8-€ 3ISv¥d 1531

E A , " NDISIAIQ NHOV3IZ  INDI .
‘ ANVAWOD  14V¥I¥IV  S¥I9020 .



200005L°Y

1ol

. L1gezLB*€2- 9112261°0- Y95608€°0 08L2100°0- €25608E°0 0000000°9 92
82281L8°€2-  LSLBGBZ°0~ S106C8E*D 5868100°0- L96%08E°0 0000005°% 0000000°9 €2

BEECETLB°E2-  »E€20882°0- 861L6LE°0 8806100°0- 0GT1L6LED 002382y 0000000°9" 22

_€8160L8°€2-  9%.%002°0- 1L68L€°0 092€100°0- L1L68LEC 0002000°% ©500000°9 12

4 GZILOLB*E2-  »SLG9€0°0- 8EESBLEC 91%2000°0-~ 8EEGBLED DODDDSL E 2000000°9 0¢
: $1280LB°€2~  65LG281°0 16198L€°0 S902100°0 2e198LE"D 2002205°¢ 0000000°9 61
92ZEC 1LB°ET-  2SELBIY"0 292¥6LE°D 26£8200°0 961%6LE°0 3002252°¢ 0000000°9 81

€1922L8°€2-- 8868L59°0 HZ4218£°0 SLLERO0°O ZL1218€°0 0050000°¢€ 0900000°9 Lt

L99%ELB°EZ~  8G608LL°U 1LSGHBE*O £222500°0 L126%8E°0 000906L°2 0000000°9" 91

90€L129%22-  2GH890€6°8- 981LEHE*0 LBSEESO° 0~ L1GS6EE°D 00000SL°Y 0000000° % 51

1190919°22~ 61%9508°9- 806014%€°0 00250490 D- »1898EE° 0 5023005°% 0000000 % (21

2EYELO9*22-  LLES210°G- €ELBBEE®O 9809620°0- ELLSLEE"D 0039962y - 2000000°% £l

1851109°22-  ¢Hsl1Zv°¢- 68L1LEE"0 < 1121020°0- nNgLSIEE"D 2000000°Y 0000000° Y 21

26221L66°22~ 2%29€€6°1~ . 1L009€€°*D SLEETT10°0- "BST8GEE*O 00000SL°€ 0000000° % 11

119%566°22~  8160%L%°0~ 08Z€GEE"D 9%,1200°0- 991€G€E°0 000220s°¢€ 0020000°% 01

€£68566°22-  1296120°1 Y8T1IGEE"D 0LL6S00°0 1690S€€E°0 2000962°¢€ 0030000°% 6

€86Y865°22-  LILY919°2 GEBEGEE"D €01€S10°0 GEEO0SEE"D 0000000°¢€ 0000000°% 8

6265€09°22-  84LO9LE" Y L2819€€°0 91595200 9202S€£°0 000006L°2 6000000 Y L

68%2L12°12-  1€86LE0°H- 49561920 2898810°0- ziszL9zee 0093000°S 0220000°2 9

L28LL0Z°12-  SY9YLlL9°€- 119¢692°0 L9L2ZL10°0- ©908892°0 0002006y 60000002 S

121110212~  L2v8LZB8°1- 01960L2°0 LZ%9800°0~ 2€Z80L2°0 0003000°% 0000000°2 Yy

©869661°12-  6%€691L°0 €8LOELZ*O 691%€00°0 6950€L12°0 2002005°¢ 2000000°2 £

0106%02°12- €662189°¢ €1009L2°0 1124210°0 81EH6L2°0 2003000°€ 0022000°2 4

$667L12%12-  £202¢68°9 886€£082°0 2€59€£0°0 0zLE8L2°C 2003005°2 0000000°2 1

1Hd V1i3HL A . AA XA A X
SILVYNIGY0ID J3IANYOSSNVHL
- ] D13 JIUL3IWNASIXY A¥O4INN AJ33-340
1531 *ON 3SVD AQDB-t 3Svd 1531

L K . NOISIAIG HIV¥3E 9NDI
Ngm.. .. H . >z<szUhu<¢um,<m<4uuoo




6518261 °1~.

€8G6EOT °1-

9319T10°1- .
| L0%€616°D~
'g3g6L28°0-

gEBIBEL D~

€% 18059 °0-

2996995°0- "
19555885 *0- .

10Er414%0-

TECLZYE "D~

96494120~ -

- L6v2Z12°0-

9v88LET*0-

9LOBETTL *0- -

1€»1080°0~

0845090°0~ .

. 1218€50°0-

62£2950°)-

131€850°0~-

4189240°)~

6120510°0~

THd

1033000°C

1013000°0

1032000°0

1077000°0

11033000°0

1033000°0
1032000°0

12033000°0

15300000

2033000°0

Z033000°0

£232000°0

120320000

2032000°0

€072000°0
2030000°0

_2030000°0

2033000°0

1033000°0
0033000°0

1 0033000°0-

0033000° 0~

" 311%8€0°%0

835151%0°0

ZyelvH0°C

LLS8L%0°0

¥%10150°0
9€22%50°0
952%250°0
L51%090°0
»E01£90°0

£196590°0

1916890°0

BELSTLO®O
6LLYELO®O
L9L0%L0°0

€8€92L0°0

52128900
. '96£06$0°0

918%€%0°0

6EY¥6120°0

..9201C00°0~

e269%00°0~

590€100°0-

YAOLS

15686°0
b5186°0
6€986°0
BE9BL* D
6£986°0

6£986°0

6€986°0

6£986°0

08486°0

£EBL6O -

L0L96°0
owo¢owo
£€¥26°0

%€L88°0

- 0O%EB°0

6065L°0

€81£9°0

Y1eLy*0

»1892°0

69992°0
*0-

S g .

v SD?

co%%1°0
SEL51°0
09491°0
09910
07%91°0

Oy991°0

0%%91°0

AR

SL9ELT"O

93L0¢°0

054520

9821¢°0

6S16€°0

111940

9L19%°0

£9659°0

810LL°0
66088 °0

12€96°0

LL166°0

. 0Gco0°1

600001

Yo NIS

T E191E8%°0
10€8€15°0
L6819%6°0

0DELLLS*D

0s¥T%»19°0

66L164%9°0

T LESHP89°0D

"6EY6TL"0

" 8STTESL*D

0L6558L°0

- 2108L18°0

BELEBYB*O
268€118°0

ZELYED6°0

£52€526°0

%5861%6°0
9666056 °0
1962656°0
ZLOEYEG®D
 1659906°0
0£81988°0

84286L8°0

tl

1S31  °*ON 3SV)  AQDS-€

9$9L861°0-

L 2L5¥861°0-

. 6489961°0-

"y6D6E61°0-

ﬁwmoowy.ou
ommw_nﬁ.on
..mewsoow.on
GsTIvglicC-
QZOYTET* G-
€6£9260°0-
wsoohmotcu
[ 1192S€0°0
YL6ELZT®0
L6696£2°0
‘ge9LTLE%0
ZE6H925°0
. 9015269°0
mmgwmmmwo
»€18256°0
S195956°0
BEVEB05°0

8956€88°0

21

SYI5LO0E"Z

0608682°C

§20569¢°C

0002062°2
59915222
JEEE02°2
2005281°2
90977912
GEEBSHT®Z
2093521°2
§931%01°2

© DEEEEBGZ

2095290°2
21931%0°2

GEEB020°2

0000000°Z
56388L6°1
dTLLLS6°1
S6952€6°T

2821806°1 .

5100848°1
asLaLye°l
SO9eT18° 1
29barLL 1
GEB0TEL" T
262EL89°1
I659GE9°T
0685€85°1
0650425°1
2601794 1
SZLLTGE®T
s0vy61E°Y
0€996€2°1
29831S1°1
3085950°1
25LZ2196°0
5165558°0
083L05L°0
OGESZI°0
$002005°0
20006LE°0

00032262°0Q

30003621°0
‘0

A

SY2ZHLB E

09186%L°€ 22
2806%29°€ -
003000s° ¢ 12
0000S2€°€ :
$0000s2°€ . 02

-goooszrte .
$4950000°¢ 61
00006L18°2
00200sL°2 81
0050629°2 -
-3000005°2 - L1
0000sL€E°2
. boooos2*2Z . .- 91
0000621°2 v
. 0000000°2 © Sl
0892088°1 = |
T09€s09L°1 b1
JLseEY9° 1
08L6625°1 €1
T0ZuSTIY T T
09coL62° 1 LA
stLI9sI 1l
0L1ESLO°T 11
S91€696°0 e
091€€98°0 .- 01
SEBREIL®O - -
T16%%99°0 - 6
~ - DOSBELS® O 7 ¢
0652€8%°0 - 8
SEVH66E°0
28€991€°0 L
oLseLYe o
. 09LBLLI*O 9
- 0169921°0
09056L0°0 - S
02ET19%0°0 . '
0861910°0 Y
06L€800°0 )
: *0- €
‘O' . .
i T
QO . .,
0t
X s

SILVNTQHOID J3Wd04SNVHL
MOT4 SSOUD WHIJINN AJIA-NI

3s¥I 1S3l

NOISIAIG HIv¥3d 3N37

© - ANVdWOD 13V¥2¥IV  S¥13130




LLY08TY °y-
Y2699SE -

868HL9T Yy~

.- 6782616°1~

$5224%6°1-
8088£96°1-
Nmﬂ@@@@.Al
9908151~
196616 °1~
1025588 °1-
65L16v8°1-
GTEZETB° T~

€9968LL 1~

0ZLLIYL T~

99HESE9° T~

96200%9° 1~

9Ti6LLS 1~

6080015°1~
95 1eLEL 1~
Z10866€°1 -

-09228L2°1~

1Hd

503200070~
5032000°0-
§020000°0~
1030000°0
0033000°0
1€32000°0

'00)3000°0

0032000°0

1035000°C
1003000°0
1093000°¢C
1672000°0
1032000°0
'1032000°0
T025000°0
1032006°0
1533C000°0
2022000°0

- 1003000°0

-1020000°0
1023000°0

1€62581°0~
5808961 °0-

66892€Z°0~

0666110°0
L982910°0
£059510°0
181€s10°C
2659510°0
s[8€910°C

LY0ELTO0

‘1H9¢810°0

8951610°0
194861G°0
m¢moomo.o
30992200
0%05%20°0
805992007
1125820°0
92Z€LGE0"0
5TOTEE0"O

28Y%9S€0°0

VWOIS

00000° 1~ ‘0
00000°1- ‘0
00000° 1~ ‘0
90000°1 0
00000°1 0
00000° 1 0
00000°1 ‘0
00000°1 0
00000° 1 0
0000¢°1 ‘0
00000° 1 0
00000°1 0
00000° 1 ‘0
81666°0  T1120°0
89866°0  1Z150°0
LvL66°0  €01L0°0
62966°0 | 50980°0
21566°0  19860°0
26€66°0  6COTT°0
" 59266°0 9012170
€2166°0  812E1°0
v s09 v NIS
*DN 3SVD

1531

#06€911°0
s10.821°0

020S991°0

09822€2°0
860€222°0
LLby912°0
6eL0%12°0
118022°0
nEBTZEZ*0
LT€85%2°0
082€092°0
»L0L9LZ°0
SE19882°0

615520€°0

.«whcwﬁmoo

88T89€EE0
L66L95E°0
8LSSBLE"D
1£L020%°0

62HELIH0

20LEYSH°0

el

AOD8-E,

869L5%0°0~

0168L21°0~

L»€0905°0-

$0105%0°0
£115920°0
9%86110°0
1816110°0-
82259€0°0~
1892650°0~
821L6L0°0-
0126160°0-
9€6THT1° 0~
40996210~ "
»2012%1°0-
98561510~
%6L2191°0-
8820021°0~
52608L1*0-
9112581°0-
oﬁemdmﬁwow

8eB6S6170~-.

al.

ANVdAWOD 14V¥OulV

3002000°S
09300G0°S
20095000°S
0003000°9S
3022300°¢
20330006°*s

0000005°2
303000%°¢
2023005°2
0020006°2
0032205°2
9002005°2
5020005°2
5000006°2
0002005°2
000320s5°¢
2090005°2
0000006°2
0002305°2
000000s°2
90570052
0000005 °2
2023005°2
0000208°2
0009005°2
D005005°2
0033205°2
STLELEY 2
Qe lheh 2
s0ZEBBY*T
786318%°2
SeLoveLy e

D6H059H°2""

.561ZE8%°2

205E29H°2

329%62%°2
IvESLIV T,
5%99¢0%°¢
266L68€°¢
dLyshiet?
066265€°2
51992%€°2
ayea9ce*e

A

S3ILVNIGY00D JIWIYOISNVHL

SET0LEL®6
0LE2Z6T°01
wLL1%%9°01
0811960°T1
06508%6° 11
0030000°21

0000000°21
0650895 11
0811960°11
HLLTYH9°01
oLee2e1°01
SETOLEL"E
206L182°6
0LEHZO06°8
0y80€25°8

-696690C°8

0628068°L

"G68ELC9°L

00S6E9E"L
GLI99%T L
0488426°9
00%619L°9
0966855°9
§27S90%9°9 .
0680%52°9
SY50LZ1°9
0000000°9
58BYSL8°S
0LLBOSL S
$9LBST9°S
G9LL00S°S
JEYHSLE"S

-.0011082°G

S6eLvel®g
0T Heb66" Y
0s309L8°Y
069984L°Y
S16%€¢29°Y

0velBoy Y

yZoceley
otTLIBYZY

6T100ECT Y

0EE9866°¢C
X

L4
(24
44
%
0%
6t
BE
Le
9¢
SE

e

€
62
8¢
Le
9
T4
144

(%4

MDTd SSJYD AUDJINN AJIA-ND

3S¥D 1531

NOISIAIG HIv3g 9NDI

sv19220

1D



0ES60LY €~
810S%L5 *E -
BL1BSSY €~
6EESHTLE-
S80L69L “E-
8LO%0T8%E~
49GB8558°C-
€L1c088 *€-
BILELTE E-
6585656 ° €~
2165200°%-
€299650 "9~
mmo~o-.mn
9250951 "4~
0959161 -
8860S€Z Y-
stsezLz*y-
YTp211E" Y-
85ZT0SE *»~
9E2698€ " b-
996451y "~

ST150EH Y-

IHd

20320000~
2030000°0-
£032000°0-
€032000°0-
€033000°0~
€072000°0-
£0)0000°0-

€033000°0-

'£0)D000°0-

2032000°0-

2230000°0-

"2033000°0~
12072000°0-

¢013000°G~

.2935000°0-
© £0)2000°0-_

£033000°0-

£020000°0-

£037000°0-

€030000° 2~
€023000°0-

»039000°0-

BEE0B6T *0-
5911561 °0-
£E6%1881°0-
£6686L1°0-
265STLT°0-
1€96€91 *0-
1269610~
1900€51 °0-
369€061°0-
1682051 *0-
EvTEYST 0~
69€8091 *0-
L08%S9T°0-

101189170~
9E%6691°0~

EZSETLI G-

61092L1°0-

9SEBELT *0-

58606L1°0-

£E28%9L1°C~.

56L18LT°0-

969081 *6--

VWIIS

61666°0-  820%0°0
SLE66°0-  29111°0
'69586°0-  08891°0
99LL6°0-  22012°0
902L5°0-  €LYE€Z°0
SE0L6°0-  1.192°0
182050~  9€1€2°0
$8BL6°0~  L15%G2*0
1498560~ 192910
€E966°0-  LEFO1°0
92666°0-  €£08€0°0
00000° 1~ 0
00000°1- 0
000001~ -0
20000° 1- *0
00000°1- 0
00000° 1- 0
00000° 1~ 0
00000°1- 0
90600° 1- ‘0
00000 1- 0
06000°1- 0
v s03 v z%m
1§31 *ON 3sV2  AGDE-€

6EZEBIE"D 681626%°0
0980LY€*0 622T19%°0
9LIYLZED .BZELYEY*D
208L80E°0 Q8SEETY*0
1£89062°0 Zy12ZY6E°0
6YSTELZO ‘BESTSLE"G
8YLE€952°0 08195SE"C
8S9¥0%2°0 2OSSHEE®D -
6225522°0 wﬂﬁhaﬂmro
6%89112°C BOYL18Z°0
6912661°0 “8Y0ELE2"D
S1L0881°0 Nompaaw.o
8096LLT "D _m¢d¢am~fo
S161891°0 SH1EILT0
8805091°0 B6E155170
2086251°0 "50L86ET*0
1625SK1%0  LZ6%EZT"D
LISLLET"O WOLNmoﬂ.o
0vL6621°0 8%9L%80°0
WmWNNNA.o 26%5190°0
L0G691T*0 69€9%€0°0
LLEBETT®D 19€9100°0
€1 z)
NOISIAIQ HOv3d
ANVdWDD  14vyIY1V

J0E3765°6
309768%°6
2089%L%°¢
I0TLBSY S
S863GEY°S
ILLIZIY S
291118€°¢
J65196€°s
J29sh1E°S
56968L2°C
SESEZNZ S
3818502°S
SHILTLT®S
OTILLET"S
3213801°%
"3E15510°S
968I860"S
01529€0°¢
$811220°S
2081600°S
2065%00°S
2052306°§
2032000°¢
0035000C°S
2023000°S
0032000°S
0033000°¢
3022000°¢

0033000°¢ .

300000C°S
3033000°S
n0006200°%s
0005300°S
5023300
0003000°¢
200200C°S
3002000°S
2032200°¢
2002000°
2022000°s
9003900°6
3023200°5
2023200°S
2000500°¢

A

SILYNIT80ID 134UD4SNVYL

09%2821°2
0264962°2
SEVL68E"E
26€6225°2
£820299°2
$ZE1108°2
SETTS46°2
0501680°€
06659¢€2°¢€
0E6BEBE"E
96ZL0ES €
0LSSLL9 €
0v35L028°€

. DTGHEDE"E
... 0BzZZOl®Y

V505092 Y

"5HL0ELE"Y

0599505 °Y
S1022€9°
J8SLBSL"Y

06LEGLE Y,

0029000°S
0020621°s
0000062°S
00DOGLE "G
00G000S"S
0000629°§
G00008L°S
2000618°S

60000009
S¥50L21°9
0680%6Z°9

GZ%590%°9
0966855°9
20%614L°9

D%88926°9

OLTY9T L
0OS6EIE"L
S6BELZI L
0628068° L

11 6956902°8

0%B0€£25°8
0LE%206°8
506L182%6

X

93
$9

v9

€9

9

19

[+1]
6%

8¢

Ls

95

. 88

bS

€s

€5

is
0s
6%

8%

Ly

9%

‘G

MO4 SSOYD WY04INN AJD3-ND

3Sv) 1S3l

INI
Sv19n0a

169



6Z6Y95h *0-
0Ev1€25°0-
1981965 *0-
2960529°0-

60L0852°0~

8955948 °)-
Z500€%6°0~
€512650°1-
9ETE66T 1~
Z9806SE 1~
$2990€5°1-
Zv1680L°1-
6716688 °1-
16%5020°2-
9600052 *2-
*m¢om~¢qwu

0755965°2-

9rET9L 2~
19826162~

6566690°¢t~

T99112°€-

9y LY9SE €~
IHd -

03)2000°0-
0032000°0-

0032000070~

00>2000°0-

3030000°0~
3023000°0~
0030000°0-

3030000°0-

10)2000°0-

1032000°C-

©2030000°0-
' 2033000°0-

2030000°0-

1020000°0-

1030000°0-

1032000°9-
2032000°0-
20700000~

2030000°0-

2011000°0-

2333000°0-

1032000°C~

N

01€6%L1 Q-

JE6STED"0
08L8LEO*O
98L994%0°0

122615070

"E¥ES650°0

§92%L90°0
91815L0°0
916L090°0
18€€420°0
8516200°0-
50290€0°0-
LSELSS0 %0~
8e818L0°0~
»S96L60°0-
L8Y%S11°0-
61950€1 0~

LISLEST 0~

€ZLZss10-
19€659T1 %0~
Z1LLe81°0-

66L9€61°0-

*0 00000°1

0 mooooo.a

‘0 000001

‘0 ooooo.j

0 00000°T

0 00000°1

0 00000°1
16880°0- 096610
L1052°0-  02896°0
BE66E*0- - 61916°0
T10€€6°0-  119%8°0
B18%9°0-  8609L°0
S9SHL°0-  €£999°0
YLEZB0-  L699G°D
85¥88°0-  BE99Y°0
16626°0~  €989€°0
GL096°0-  04L12°0
11086°0-  61561°0
12266°0-  8S421°0
TLL66°0-  %9190°0
99666°0~ 089200
) oooooﬁou 6140070
v S0) v NIS

1S31  *ON 35V) AQ08-€

SLGIGEL*S
585J£9°8
S€635€2°8
282L300°8
SETv618°L
36110€9°L
369E2LH L
O1T3v1€°L
S6v1£81°2L
2889160°L
S9ETZH6*9
DGBGZEB®Y
§26214L°9
9002369°9
29125456°9

0820005°9 .

2265924°9
09G1€SE"9
$286282°9
0608212°9
JGSELYI®S
0105180°9
362€220°9
0651296°6
3%58506°¢
DBEDLSB®S
D0EY118°¢

012859L°6,

602J3L2L°S
u02eB89°S
JL60L69°6
ovL65629°S
o%6L109°S
I9TILLS°S
Gel11096°5
0ET92%5°¢S
FREA) R Rg
J05%615°¢

1 0683216°6

082€905°S
SEEIL05°S
16€5005°S
S69v006°S

0002005°5 .

A

S3ILVNIQY0ID J3WY0dSNVYL
MOTS SSOY¥D AYOJINN AJ3RB-N

*0
0
0
0
0
0
0
‘0
‘0
*0
0
‘0
0
0
$€£69900°0
0LBEETO"D
ST9€2£0°0
09€£€150°0
$506180°0
051521170
08OLEST*O
0T46%61°0
0EELSH2 0
0525962°0
0ZL9SSE"0
0618414°0
S€8018Y°0
08YELYS 0
20%6029°0
02ES%69°0
OY10€ELL®0
096%158°0
0142S€6°0
0986810° 1
0126901°1
0958%61°1
$560182" 1
DSEE6LE" T
0911921
0L682L5°1
0%8EELY " T
0TLBELL"T
55€6988°1
0000000°2

X

3sy) 1831

L2L6L%6°0 L110621°1
10849€6°0 605€S91°1
68L9€26°0 8868602°T
£959606°0 ¥L66692°1
¥S9y468°0 9LT8YEE"T
¥1L08L8°0 2%6282%°1
1511098°0 0£L6216° T
0£068€8°0 89%0€8L°1
928€€18°0 2L9%926°1
LLB9EBL"OD 256%L96°1
15001620 1L619%6°1
89€291L°0 z1LL088°1
2112089°0 gv8€18L" 1
601LELS D ¥L96859°1
6€21209°0 208611
€L9TILS0 266%ELE"T
18L%9€5°0 0281522°1
vSIEE0S°0 mmhoopo.ﬂ”
$8612L%°0 690%1%6°0
Z€2Tenk*y ' %09%118°0
1L9%91%°0 9852269°0
UZU9T6E "0 2289695°0
€l 21
NOISIAIO V38 9ND1
ANVAWOD  14v¥IWIV

$v19190

88

L3

98

118

v
€8
4]
18
o8
6L
8L
LL
9L
sl
Yyl
€L
43
it

DL

69"

89

L9

170



 15T6EELE-
1299260~

- €01€22E 2~

18966ET1°2-
SYBEGET "0~
9E5629T *0-
0m~eoe~wqu
L698851°0~
€9TLTL1°0-
»ZSBOBT 0~
09151120~
26561920~
6866282 *0-
49109€€°0~

956216€°0-

. ITHd

»033000°0
_“EDID000°0

2030000°0

. 0033000°0-

. 2020000°0-

0033000°0-
0070000°0-

10032000°0~
- 0050000°0-

0033000°0-

' £030000°0~
0033000°0~

0030000°0~

.0033000° 0~

'032000°0-

‘N

2611091 °0-

€€11980°0-

9L65050°0- "

LY0L200°0
0961£00°0
€008€00°0
L6%5%00°0

L184%500°0

y%L9900°0

6%61800°0

€€21010°0
86121070

60%€916°0:
8€61020°0

Y988520°0

VROIS

°0

°0

*0
*0
°0
*0
‘0
°0

‘0

°0
°0

.O.A“
-O‘

.Q,

v S02

00000°Y

QCQ00°1

100000° 1"

00000°1
00000°1

00000°1

©0C000° T

000001
0Cc000°1
000G0°1

00000°1

0r000°1

0C000° 1~

0C000°1

00000°1

v NIS

ZBEGLIT TTB-

'992€S81°0
9982S9L1°0

€6LLEDZ O

9148266°0
126