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PROGRAM INCF

A FINITE ELEMENT COMPUTER PROGARAM POR SOLVING STEADY~STATE

TWO-DIMENTIONAL VISCOUS INCOMPRESSIBLE FLOWS.
PRECONDITIONED CGNR USED TO SOLVE SYSTEM OF LINEAR BQUATIONS

THE VALUES DECLARED IN THE PARAMETER STATEMENT BELOW SHOULD

BE ADJUSTED ACCORDING TO THE SIZE OF THE PROBLEMS AND TYPES
QF COMPUTERS:

MXPOIV = MAXIMUM NUMBER OF VELOCITY NODES IN THE MODEL

= MAXIMUM NUMBER OF TEMPERATURE NODES IN THE MODEL
MXPOIP = MAXIMUM NUMBER OF PRESSURE NODES IN THE MODEL
MXELE =« MAXIMUM NUMBER OF ELEMENTS IN THE MODEL
MXFREE = MAXIMUM NUMBER OF OUTFLOW BOUNDARY (SPECIFY PRESSURE)
MXFLUX = MAXIMUM NUMBER OF HEATED BOUNDARY (SPECTFY HEAT FLUX)
MXLINK = MAXIMUM NUMBER OF ELEMENTS THAT USE THE SAME NODE
NMAX = MAXIMUM NUMBER OF NON-ZERQ COEFFICIENTS
ITMAX = MAXIMUM ITERATIONS FOR CONR {INTERNAL LOOP)

PARAMETER (MXPOIV=981, MXPOIP=236, MXELE=450, MXFRPE=1,
. MXFLUX= 48, MXLINK= 9}

PARAMETER (NMAX=500000, [ITMAX=560000 )

PARAMETER (MXNE(Q=3°MXPOIV+MXPOIF)

(MPLICIT REAL'B (A-H,0-Z)

DIMENSION COORD(MXPOIV,2), TEXT(20)

DIMENSION UVEL(MXPOIY), VVEL(MXPOLV), TEMP(MXPOLY), PRES(MXPOIV)
DIMENSION FLUX(MXPOIV)

DIMENSION B(MXNEQ), BN(MXNEQ), AAS{MXNEQ)

DIMENSION AKELE(321,31,MXELE), RELE{21,MXELE)

DIMENSION JCOUNT{MXPOIV), JASSEM(MXPOTV,MXLINK)

DIMENSION SOL(MXNEQ), DSCL{MXNEQ)

DIMENSION P(MXNEQ), R(MXNEQ), Z(MXNEQ), Q(MXNEQ)

DIMENSION SA(NMAX), $B(NMAX), SC{NMAX)

CHARACTER"20 NAME1, NAME2, NAME3, NAME4

INTEGER DA(NMAX), NB(NMAX), IC(NMAX)
INTEGER INTMAT(MXELE,6), INTOUT(MXFRER, ), INTPLUX(MXFLUX,4)
INTBGER IBCU(MXPOIV), IBCV(MXPOIV), IBCT{MXPOIV), IBCP{MXPOIV)

WRITE(8,20)

FORMAT(/,' PLEASE ENTER THE INPUT FILE NAME?, /)
READ(B, (A) ERR=10) NAME1

OPEN(UNIT~?, FILE=NAME1, STATUS="OLD, ERR=10)
OPEN(UNIT=9, FILE="CHECK.QUT', STATUS='NEW")

€ READ TITLE OF COMPUTATION:

C

as
30
C

READ(7,*) NLINES
DO 30 ILINE=1,NLINES
READ(7,35) TEXT
FORMAT(20A4)
CONTINUE

€ READ INPUT DATA!
c

45

35

65

READ(7,35) TEXT

WRITE(9,45)

FORMAT(' NPOIV NPOIP NELEM NFREE NFLUX NITER TOL)
READ(7,'} NPOIV, NPOIP, NELEM, NPREE, NPLUX, NITER, TOL
WRITE(9,55) NPOIY, NPOIP, NELEM, NFREE, NFLUX, NITER, TOL
FORMAT(018, F8,2)

IF(NPOLY,GT.MXPOIV) WRITE(E,88) NPOIV

FORMAT(/,’ PLEASE INCREASE THE PARAMETER MXPOIV TO',15)



IR(NPOIV,GT.MXPOIY) STOP
IF(NPOIP.GT.MXPOIP) WRITE{8,75) NPOIP
78 PORMAT(/, PLEASE INCREASE THE PARAMETER MXPOIP TOY,i8)
IF(NPOIP.GT.MXPOIP) STOP
IP(NELEM.OT.MXELE) WRITE(8,85) NELEM
8& FORMAT(/,' PLEASE INCREASE THE PARAMETER MXELE TO',I5)
IF{NELEM,GT.MXELE) STOP
IF{NFREE.GT.MXFREE) WRITE(8,98} NFREE
85 FORMAT(/,’ PLEASE INCREASE THE PARAMETER MXFREE TO',I5)
IR(NFRER.GT . MXPREE) 3TOP
IF(NFLUX.GT.MXFLUX) WRITE(S,108) NFLUX
105 PORMAT(/," PLEASE INCREASE THE PARAMETER MXFLUX TO',15)
FF{NFLUX.GT.MXFLUX) STOP
c
C  READ FLUID PROPERTIES:
c

READ(7,38) TEXT

WRITE(9,115)
115 FORMAT(' DENSITY VISCOSITY THERM EXP SPEC CV*,

*  "THERM CON REFTEMP ORAVITY)

READ(7,*) DEN, VIS, TEXP, CV, TCON, TREF, GRA

VIS = VI$/1000,

TEXP = TEXP/1000,

CV = CY*1000,

WRITE(0,126) DEN, VIS, TEXP, CV, TCON, TREF, ORA
125 PORMAT(7F10.9)

READ NODAL COORDINATES, BOUNDARY CONDITIONS, THEIR VALUES:
REQUIREMENT: MAIN NODES MUST BE NUMBERED FIRST

READ{(7,35) TEXT
WRITE(9,135) NPOIY
135 FORMAT(' NODAL INFORMATION {(NODE NO., U-V-T-P BC, X-Y COORD,’,
* ' U-V-T-P VALUES). (", I4, T )
DO 150 1P=1,NPOIV
READ(1,*) 1, IBC(I), IBCV(D), IBCT(E), IBCP{I),
i (CGORDG.“). K=1 I’)l Wm‘(l)l Wm‘(‘)’
. TEMP(!I}, PRES(T), PLUX(T)
WRITE(9,145) 1, IBCU(1), IBCV(1}, IBCTN), IBCP(I),
* {COORD(1,K), K=1,3), UVEL(D), VVEL(1),
. TEMP(I), PRES(}), FLUX(I)
145 FORMATC(H, 419, TE10.4)
IF(LNE.IP) WRITE(S,158) IP
155 PORMAT(/, * NODE NO.', 18, ' IN DATA FILE IS MISSING')

onNnoann

1P(LNE.IP) STOP
150 CONTINUE
[
C  READ ELEMENT NODAL CONNECTIONS:
C

READ(T,38) TEXT
WRITE(#,1858) NELEM
165 PORMAT(' ELEMENT NODAL CONNECTIONS: [', I4, V")
DO 180 IE=1,NELEM
READ{(7,*} L (INTMAT(IJ}, §=1,6)
WRITE(S,175) I, (INTMAT(1,]), }=1,8)}
176 PFORMAT(718)
IF(I.NE.IE) WRITE(#8,185) IE
185 FORMAT(/, * ELEMENT NO.', 15, ' IN DATA FILE IS MISSING")
IF(LNE.JE) STOP
180 CONTINUE
[
C  READ OUTFLOW BOUNDARY INFORMATION:
C

READ{7,38) TEXT
WRITE(9,195) NFREE

195 FORMAT(’ )ou*m.ow INFORMATIGN {NO., 3 NODE NO.): [',
- l"' I]l
iF {NFREE.NE.0) THEN
DO 210G 1B=1 MXFREE
READ(7,*) (INTOUT(IB,)), }=1,4)
WRITE(9,205) (INTOUT{IB,}), 1=1,4)

205 FORMAT(418)
IP(INTOUT(JB,1).NE.1B) WRITE(8,215) IB

215 FORMAT{/, ' OUTPLOW INFORMATION NO.’, I8, ' IN DATA FILE IS’,
= ' *MISSING')

210 CONTINUE
ENDIF

c

C  READ SPECIFIED HEAT FLUX BOUNDARY INFORMATION:
o

READ(7,35) TEXT
WRITE(9,228) NFLUX
2385 PORMAT(' SPECIFIED HEAT FLUX INFORMATION (NO., 3 NODE NO.): ',
* 14,7
{F (NFLUX.NE.0) THEN
DO 240 1B=1 , MXFLUX

103



104

READ{7,*) (INTPLUX(IB,)), J=1,4)
WRITE(9,206) (INTPLUX(IRJ), 1=1,4)
IF(INTFLUX(IB,1).NE.JB) WRITE(6,335) IB
235 FORMAT(/, ' SPECIFIED HEAT FLUX INFORMATION NO o 16, * IN DATA’
* ' FILE 18 MISSING')
240 CONTINUE
ENDIF

WRITE(8,300) NPOIV, NPOIY, NPOIP, NELEM, NFREE, NITER, TOL

300 PORMAT(" THE FINITE ELEMENT MODEL CONSISTS OF:', /,

' NUMBER OF VELOCITY NODES -, 18,2,

' NUMBER OF TEMPERATURR NODES -, 18,4,

’ NUMBER OF PRESSURE NODES -, 18, 7,

' NUMBER OF ELEMENTS 18, 4,

' NUMBER OF OUTFLOW BOUNDARY -, 18, /,

*  WITH NUMBER OF ITERATIONS REQUIRED =", 10, /,

* QR SPECIFIED STOPPING TOLERANCE -, P82 )

" ® 5

DO 400 I=1,NPOIV
SOL(L ) = UVEL(D
SOL(I+NPOLV) = VVEL(I)
SOL(I+NPOIV+NPOIVY) = TEMP(1)
400 CONTINUE
DO 410 I=1,NPOIP
SOL(1+NPOIV+NPOIV +NPOIV) = PRES(I)
410 CONTINUE
NEQ = 3*NPOIV + NPOIP
CALL COUNT(INTMAT, ICOUNT, [ASSEM, MXPOIV, MXELE, MXLINK)
ENTER ITERATION LOOP:
DO 500 [TER=1,NITER

RESET THE SYSTEM EQUATIONS

aco oo O N

DO 510 =1,81
DO 510 J=1,31
DO 810 K«1,MXELE
AKELE(IJK) = 0.
610 CONTINUE
C
DO 520 [«1,11
DO 830 f«1,MXELE
"RELE(1,J) = 0.
520 CONTINUE
c
DO 530 [=1,NMAX
SA(D =0,
$B(1) = 0.
SC(I) = 0.
HA( = 0
HB(l} =0
ne =0
530 CONTINUE
c
€ FIND REFERENCE TEMPERATURE!
<

TMAX » SOL{2*NPOIV+1)
TMIN = TMAX
DO 540 I=2*NFOIV+1,3*NPOIV
IF (SOL{1).GT.TMAX) THEN
TMAX = SOL(I}
ENDIF
IF (SOL(}).LT.TMIN) THEN
TMIN = SOL(I)
ENDIF
540 CONTINUE
TREF = (TMAX + TMIN)}/4,

WRITE(8,845) ITER
545 PORMAT(I). 8X, * * PERFORMING COMPUTATION AT ITERATION NUMBER',
A

C

[
g ESTABLISH ELEMENT MATRICES AND ASSEMBLE ELEMENT EQUATIONS

WRITE{8,585)
555 FORMAT(BX. ESTABLISHING ELEMENT MATRICES ANDY,
* ASSEMBLING ELEMENT EQS.')

c
CALL TRI{ MXPOLY, MXELE, MXNEQ, DEN, VIS, TEXP,
CV, TCOM, TREF, QORaA, COORD, INTMAT.
c * AKELE, RELE, SOL, IBCU, IBCY, IBCI'. IBCP )
C  ASSEMBLE THE SYSTEM STIFFNESS MATRIX



105

AND CHANGE TO SPARSE STORAGE FORMAT
FIND TRANSPOSE OF STIFFNESS MATRIX

UB(1) = NEQ + 2
K=NEQ+1

O

DO 560 11=1,MXNEQ
CALL ASSEMA( INTMAT, AKELE, AAS, 1, MXPOIV, MXNEQ, MXELE,
. ICOUNT, 1ASSEM, 1), MXLINK )

CREAT ROW SPARSE STORAGE OF A

anon

CALL SPRSIN( AAS, NEQ, NMAX, K, 1], SB, IB)
560 CONTINUE

C
C  ASSEMBLE THE RESIDUALS MATRICES TO PORM SYSTEM RESIDUALS:

c

WRITE(8,565)

566 FORMAT(8X, * ASSEMBLING THE SYSTEM RESIDUALS VECTOR' )

C

CALL ASSEMR( MXPOIY, MXELE, MXNEQ, INTMAT, RELE, B )
c

IF (NFREE.NE.0) THEN

CALL FORCE( B, COORD, INTOUT, PRES, MXPOIV,

. MXNEQ, MXFREE, DEN )

ENDIF

IF {(NFLUX.NE.0) THEN
CALL HEATFLUX( B, COORD, INTFLUX, FLUX, MXPOIV, MXNEQ,
. MXFLUX, DEN, CV) .
ENDIF
c
C  SOLVE A SET OF SIMULTANEOUS EQUATIONS POR NODAL INCREMENTS:
WRITE(8,570)
570 FORMAT(8X, ' SOLVING SET OF SIMULTANEOUS EQS. FOR',
. * NODAL INCREMENTS')
c
DO 560 11,NEQ
BN(I) = 0.0
580 CONTINUE
c
DO 590 1=1,NEQ
P(1) = 0.0
R{D) =0.0
Z() = 0.0
Q1) =0.0 .
590 CONTINUE

CHANGE A*X~B TO AT*A*X=AT*B ( NORMAL EQUATIONS )
FIND AT*A

ooann

WRITE(S,")" FINDAT*A’
CALL SPRSTM( SB, IJB, SB, IJB, NMAX, 5C, IiC )

FIND AT*B

aon

WRITE(6,*)' FINEAT'B'
CALL SPRSAX (8B, IJB, B, BN, NEQ, NMAX )

C
C  AFPLY CONIUGATE GRADIENT METHGD TO NORMAL EQUATION
C

WRITE(6,800) MXNEQ

800 FORMAT(8X, ' { TOTAL OF', 15," EQUATIONS TO BE SOLVED ))
WRITE(8,")"  APPLYING CONJUGATE GRADIENT METHOD*
CALL PCGNR{ NEQ, 5C, IIC, BN, MXNEQ, P, R, Z, Q, DSOL,

. ITMAX, NMAX }
[
C  CHECK FOR CONVERGENCE:
c

UP =0,

DOWN = 0,

DO 610 I=1,NEQ

ERROR = DSOL(I)

UP = UP + ABS(ERROR)

VALUE = SOL{I)

DOWN = DOWN + ABS(VALUE)
810 CONTINUE

RATIO = UP*100./DOWN
WRITE(6,615) RATIO
815 FORMAT(EX, ‘CURRENT SOLUTION HAS GLOBAL ERROR OF',
* PRI, 'wW)
WRITE(9,625) ITER, RATIO
825 FORMAT(EX, ‘ITERATION NO.", I5, ' HAS GLOBAL ERROR OF',



C
C

- Fa‘n‘ ' *l)
IF(RATIO.GT.TOL) GO TO 850

SOLUTION CONVERGED WITHIN THE SPECIFIED TOLERANCE
WRITE(8,835)

835 PORMAT(/, 3X, ' *** SOLUTION CONVERGED WI'THIN SPECIFIED’,

. " TOLERANCE ***', //)

GO TO 700
650 CONTINUE
c
C  UPDATE NODAL SOLUTIONS;
c
DO 880 [=1,NEQ
SOL(I) = SOL(I) + DSOL(I)
460 CONTINUE
500 CONTINUE
c
C  SOLUTION NOT CONVERGED WITHIN THE SPECIFIED TOLERANCE
c
WRITE(8,888)

c
700 CONTINUE
WRITE(9,708) TREF
705 PORMAT{(SX, 'REFERENCE TEMPERATURE = ’, F7.4)

FRINT OUT SOLUTIONS OF NODAL VELOCITIES, TEMPERATURES

[
[

845 PORMAT(/, 3X,’ 77? SOLUTION NOT CONVERGED W{THIN',
hd * SPECIFIED TOLERANCE 1Y’ //)

C  AND PRESSURES:

c

710 WRITE(8,715)

715 FORMAT(' PLEASE ENTSR FILE NAME FOR SOLUTIONS!', /)
READ(S, '(A), ERR=710) NAMEZ
OPEN(UNIT=8, FILE=NAMEZ, STATUS="NEW', ERR=710)
WRITE(8,725) NPOIV

728 FORMAT{" NODAL SOLUTIONS [’, 14,7,
¢ 14, 32X, 'NODE', 60X, 'U-VELOCITY', 8X, 'V-VELOCITY",
* 15X, ‘TEMPERATURE, 8X, 'PRESSURE', /)

C
€ ROUND-OFF SOLUTION VALUES FOR NEAT QUTFUT:
c
ROFF = 1.E-8
DO 730 1EQ=1,NEQ
VALUE = SOL(EQ)
IF(ABS(VALUE).LT.ROFF) SOL(IEQ) = 0.
730 CONTINUE
c

DO 740 IP=1NPOIP

IEQU = IP

IEQV = NPOIV + IP

IEQT = 2*NPOIV + [P

IEQP = S*NPOLY + IP

WRITE(8,738) 1P, SOL(IEQU), SOL{IEQV), SOL(IBQT), SOL(IEGP)
735 FORMAT(I8, 4E186.0)
740 CONTINUE

DO 750 1P=NPOIP+1,NPOIV

IEQU = [P

IEQV = NPOIV + IP

IEQT = 2°NPOIV « I

WRITE(8,758) IP, SOL(IEQU), SCLUEQY), SOLUIEQT)
755 FORMAT(IS, SE16.8)
750 CONTINUE

[
€ CREATE DATA NASTRAN GRAPHIC POR QUTPUT:
C

800 WRITE (8,808)

805 FORMAT(’ PLEASE ENTER FILE NAME OUTPUT DATA FOR NASTRANY, /)

READ(S,(A)’, ERR » B0O) NAMES
OPEN(UNIT = 13,FILE=NAMES, STATUS="NEW’,ERR=600)
WRITE(13,815)
815 FORMAT(‘1MSC/NASTRAN PAGE')
WRITE(13,825)
B25 FORMAT(0')
WRITE(13,835)
835 PORMAT('DISPLACEMENT)
WRITE(13,845)
845 FORMAT("  POINT ID. TYPE")
DO 860 | = 1, NPOIP
IEQU =]
IEQY = NPOIV+I .
IEQT = 2°*NPOIV+
IEQP = 3"NPOIV+]
WRITE(13,855) 1, SOL(IEQU), SOL{IBQV), SOL(IEQT), SOL{IEQP)

855 PORMAT(I12,4X,'G",1X,E12.8,1X,B1 9.5.10)(.‘0.0‘.1)(,2_1 2.5,1X,E11.5,

*10X,'0.0°)

106



860

900
805

915
825
935

:213

107

CONTINUE

WRITE(13,885)
PFORMAT('1’)

WRITE (8,008)

PORMAT(’ PLEASE ENTER FILE NAME VELOCITY DATA FOR NASTRANY, /)
READ(5,'(A)’, ERR = 800) NAME4

OPEN(UNIT = 14,FILE=NAME4, STATUS='NEW',ERR=900)
WRITE(14,915)

FORMAT(*1MSC/NASTRAN PAGE")

WRITE(14,025)

FORMAT('0")

WRITE(14,935)

FORMATC' DISPLACEMENT)

WRITE(14,845)

FORMAT("  POINT ID. TYPE')

DO 980 = 1, NPOIV

SBQU = §

IEQV = NPOIV+I

IEQT = 2*NPOIV+

WRITE(14,956) 1, SOL{IEQU), SOL(IEQV), SOL{IEQT)

955 PORMAT(11%,4X,'C’,1X,E12.5,1X,E12.8,10X,°0.0",1X,E12.5,3(10X,'0.0
~))

960 CONTINUE

c
WRITE(14,985)

965 PORMAT('1")
sTOP
END

c

Crommneme -

c

10

115

200
100

Coem

0O NN n

non 0

110
C

120
C

SUBROUTINE CQUNTY{ INTMAT, ICOUNT, EASSEM, MXPOIVY, MXELE, MXLINK )
DIMENSION INTMAT(MXELE,8), ICOUNT(MXPOIV), IASSEM(MXPOIV,MXLINK)
DO 10 =1 MXPOIV

ICOUNT(1) = 0
CONTINUE

DO 100 1=1,MXELE
DO 300 J=1,8
N = INTMAT(1,])
ICOUNT(N) = ICOUNT(N) + 3
IC = JCOUNT(N)
IP(IC.OT.MXLINK) WRITE(*,125) iC
FORMAT(/,’ PLEASE INCREASE THE PARAMETER MXLINK T(,15)
F(IC.OT MXLINK) STOP
IASSEM(N,IC) |
CONTINUE
CONTINUE

RETURN
END

SUBROUTINEAPPLYBC( MXPOLY, MXELE, AKELE, RELE, INTMAT,
IBCU, IBCY, IBCT, IBCP, IE)

APFLY BOUNDARY CONDITIONS BEFORE SOLVING FOR NODAL INCREMENTS
WITH CONDITION CODES OF;

0 = FREE TO CHANGE (INCREMENTS COMPUTED)
1 = FIXED AS SPECIFIED (INCREMENTS FIXED AS ZERO)

IMPLICIT REAL*S (A-H,0-Z)

DIMENSION AKELE(21,21,MXELE), RELE(21 , MXELE)
DIMENSION INTMAT(MXELE,#8)

INTEGER IBCU(MXPOLV), IBCV(MXPOIV), IRCT(MXPOIY), IBCP(MXPOIV)

APFLY BOUNDARY CONDITIONS FOR NODAL U-YELOCITIES:

DO 100 JEQ»1,8
IEQU = INTMAT(IE,IEQ)
IP(IBCLIEQU).EQ.0) GO TG 100

DO 110 [R=1,31
IF(IR.EQIEQ) GO TO 110
AKELE(IR JEQ,IE) = 0.

CONTINUE

DO 120 KC=1,21
AKELE(IEQIC,IE) = 0,
CONTINUE



ana. 0

(o4
DO 210 IR=1,21
IE(IR.BQ.IEQ+6) GO TO 210
AXEBLE(IR JEQ+8,IE) » 0,
210 CONTINUE
c
DO 220 1C=1,31
AKELBE(IEQ+8,IC,IE) = 0,
220 CONTINUE
C
AKELE(IEQ+8,IEQ+6,IE) = 1.
RELE(IBQ+8,iE) = 0.
C
200 CONTINUE
c
C  APPLY BOUNDARY CONDITIONS FOR NODAL TEMPERATURES:
C
DO 300 1BQ=1,8
IEQT =~ INTMAT(IEIEQ)
IF(IBCT(IEQT).EQ.0) GO TO 300
c
DO 310 IR=1,21
IF(IR.EQ.IEQ+12) GO TO 810
AKELE{IR,IEQ+12,IE) = 0,
810 CONTINUE
c
DO 330 1C=1,21
AKELE(TEQ+13,JC,IE) = 0,
320 CONTINUE
c
AKELE(TEQ+13,1B0+13,IB) = 1,
RELE{IEQ+12,iE) = 0,
[
300 CONTINUE
c
€ APPLY BOUNDARY CONDITIONS POR NODAL PRESSURES:
C
DO 400 IEQ=1,3
IEQP = INTMAT(IE,IEQ)
IF(IBCP(IEQP).EQ.0) GO TO 400
C
DO 410 R=1,21
IF(IR.EQ.IEQ+18) GO TO 410
AKELE(IR,IEQ+18,IE) = 0,
410 CONTINUVE
c
DO 420 IC=1,21
AKELE(IEQ+18,IC,iE) = 0.
430 CONTINUE
C
AKELE(IEQ+18,/BQ+18,IE) = 1,
RELE(IEQ+18,IE) = 0,
C
400 CONTINUE
C
RETURN
END
c
C~ —-——
C
SUBROUTINE ASSEMA( INTMAT, A, B, ITYPE, MXPOLY, MXNEQ, MXELE,
. ICOUNT, 1IASSEM, N, MXLINK )
c
IMPLICIT REAL®S (A-H,0-Z)
c
DIMENSION A(21,31,MXELE), B(MXNEQ)
DIMENSION INTMAT(MXELE,8), ICOUNT(MXPOIV), IASSEM(MXPOIV,MXLINK)
c
C  RESET STIFFNESS MATRICES
c
DO 10 1=1,MXNEQ
B(I)=0.
10 CONTINUE
(o}
IF (N.LEMXPOIV) THEN
Ni=N

AXELE(IEQ,IEQ,IE) = 1.
RELE(IEQ,IE) = 0,

100 CONTINUE

APPLY BOUNDARY CONDITIONS FOR NODAL ¥-VELOCITIES:

DO 200 IEQ-1,8
IEQY = INTMAT{IE,IEQ)
IFIBCY(IEQY).E0.0) GO TO 200

NN« g
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ELSE
IF {{N.GT.MXPOIV).AND.{N.LE. 2*MXPOIV})) THEN
N1 = N - MXPOIV
NN=1
ELSE
IF ({N.GT.2*MXPOIV).AND.(N.LE. 3*MXPOIV)) THEN
N1 = N = 2*MXPOIV
NN =12
ELSE
N1 = N - 3*MXPOIV
NN -3
ENDIF
ENDIF
ENDI?
IC = ICOUNT{N1)

ASSEMBLE STIFFNESS MATRICES
R (ITYPE.EQ.0) THEN
ITYPE = 0; COMPUTE (A]

oo ono

DO 100 IE=1,IC
1A = IASSEM(NL,IE)
DO 30 Ie1,8
1l = INTMAT(IA,I)
IF (IL.EQ.N1) THEN

DO 40 J=1,8

3] = INTMAT(IA,I)

K«)+é

KK = MXPOIV + JJ

L =J+12

LE = 2*MXPOLV + JI

B()) = B(iJ) + A(I+8*NNLIA)

B(KK) = B(KK) + A(I+6*NN,K,IA)

B(LL) = B(LL) + A(F+6*NN,L,1A)
40 CONTINUE

DO 50 J=1,3
11 = INTMAT(IA)
K =J+18
KK = 3*"MXPOLY + J]
B(KK) = B(KK) + A(I+8*NN,K,IA)
80 CONTINUE

ENDIF
30 CONTINUE
100  CONTINUE

ELSE
C  ITYFE = 1; COMPUTE TRANSPOSE OF [A]

DO 200 1E=1,iC
1A = IASSEM{N1,IE)
DO 130 1-1'0
IT = INTMAT(IA,I}
JF (ILEQ.N1) THEN

DO 140 J=1,8

W = INTMAT(IA,J)

K=J]+8

KK = MXPOIV + )1

L =5+11

LL = 2°MXPOLV + JI

B(IN) = B(H) + A(LI+8*NN,IA)

B(KK) = B(KK) + A(K,1+8*NN,iA)

B(LL) = B{LL) + A{L,I+6*NN,IA)
140 CONTINUE

DO 150 }=1,3
1] = INTMAT(IA,I)
K =}218
KK = 3*MXPOLY + J]
B(KK) = B(KK) + A(K,[+&*NN,IA)
130 CONTINUE

ENDIF
130 CONTINUE
200 CONTINUE
ENDIF

RETURN
END
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SUBROUTINE ASSEMR( MXPOIV, MXELE, MXNEQ, INTMAT, RELE, B )
ASSEMBLE ELEMENT EQUATIONS INTO SYSTEM EQUATIONS

IMPLICIT REAL'B (A-H,0-Z)

a oo 00

DIMENSION RELE(21,MXELE), B(MXNEQ)
DIMENSION INTMAT(MXELE,8)

RESET SYSTEM LOAD VECTOR

non

DO 100 I=1,MXNEQ
B(1) = 0,
100 CONTINUE
ASSEMBLING SYSTEM LOAD VECTOR
CONTRIBUTION OF VALUES ASSOCIATED WITH U & V VELOCITIES:

DO 500 IE=1,MXELE

G anonnn

DO 200 1=1,8
I = INTMAT(IE,1)
K =1+8
KK = MXPOIV + IT
B{I) =~ B(I) + RELE(LIE)
B(KK) = B(KK) + RELE(K,IE)
200 CONTINUE
c
C  CONTRIBUTION OF VALUES ASSOCIATED WITH TEMPERATURE:
c
DO 300 I=1,6
H = INTMAT(IE,I)
K =]+12
KK = 2*MXPOIV + H
B(KK) = B(XK) + RELE(K,IE)
300 CONTINUE
c
€ CONTRIBUTION OF VALUES ASSOCIATED WITH PRESSURE!
<

DO 400 1=1,3
Il = INTMAT(IE I}
K=1+18
KK = 3*MXPOLV + Il
B(KK) = B(KK) + RELE(K,IE)
400 CONTINUE

C
500 CONTINUE
C
RETURN

SUBROUTINE SPRSINC AAS, N, NMAX, K, I}, 3B, IIB )
IMPLICIT REAL*8 (A-H,0-Z)
DIMENSION AAS(N), SB{NMAX), JB{NMAX)
CHANGE A(NP,NP) TO SB(NMAX):NONZERO ELEMENTS, UB(NMAX)}INDEX
SB(IE) = AAS(ID
DO 10 J=1,N
IF (ABS{AAS(1)).GE.1E-18) THEN
1F (J.NE.1]) THEN
KaK+1

IF (K.OT.NMAX) PAUSE * NMAX TOO SMALL, IN SPRSIN'
SB(K) = AAS()

UB(K) =}
BNDIP
ENDIF
10 CONTINUE
[od
IB{+1) = K+1
RETURN
END
C
Crmcumman -
C

SUBROUTINE SPRSTM( SA, IIA, 5B, I5B, NMAX, 5C, UC)
IMPLICIT REAL'8 (A-H,0-Z)

i
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11

12

12
11

DIMENSION SA(NMAX), SB(NMAX), SC(NMAX)
DIMENSION HA(NMAX), UB(NMAX), LJC(NMAX)

34, JA FOR AT
5B, IJ8 FOR A
5C, 1IC FOR AT*A

K=0
IF (BACLLNEB(1)) PAUSE "SPRSTM SIZES DO NOT MATCH
K = A1)
ne(l) K

DO 14 I=1,JA(1)-2

DO 18 J=1,UB(1)-2
IF (1.EQ.J) THEN
SUM = SA(E)*SB())
ELSE
SUM = 0.D0
ENDIF
MB = IIB(J)

PO 11 MA=PA(D,HA(I+1)-1
IIMA = [JA(MA)
IF (WMA.EQ.J) THEN
SUM = SUM + SA(MA)Y*SB(J)
ELSE
IF (MB.LT.UB(J+1)) THEN
IMB = UB({MB)
IF (I/MB.EQ.]) THEN
SUM = SUM + SA{I)*SB(MB)
MB=MB+1
GOTO 2
ELSE IF(JMB.LT.JJMA) THEN
MB = MB + 1
GOTO 2
ELSE IF(LIMB.EQ.UMA) THEN
SUM = SUM + SA(MA)*SB(MB)
MB=MB +1
GOTO 2
ENDIF
ENDIF
ENDIF
CONTINUE

DO 12 MBB=MB,IJB(J+1)-1
IF (1JB(MBB).EQ.I) THEN
SUM = SUM + SA(1)*58(MBB)
ENDIF
CONTINUE

IF (LLEQ.]) THEN
SC(I) = SUM

ELSE IF (ABS(SUM).GT.1E-18) THEN
IF (K.OT.NMAX) PAUSE ‘SPRSTM: NMAX TOO SMALL’
SC(K) = SUM
DC(KY = J
K=K+1

ENDIF

CONTINUE

BC(I+1) = K
CONTINUE

WRITE(",*) K
RETURN
END

SUBROUTINE SPRSAX( SB, 1B, X, B, N, NMAX )

IMPLICIT REAL*8 (A-H,0-Z)

DIMENSION B(N), SB(NMAX), X(N), IIB(NMAX)

IF ([2B{1).NE.N+2) PAUSE "MISMATCHED VECTOR AND MATRIX IN SPRSAX'

-DO 11 I=1,N
B(I) = SBCIY*X(1)
DO 12 K=UB(D,UB{I+1)-1
B(I) = B{I) + SBCK)*X(UB(K))
CONTINUE
CONTINUE

RETURN
END

111



C
Comumrmace e nna ——- e -
c
SUBROUTINE POGNR( N, SA, IJA, BN, MXNEQ, P, R, z,QX,
. ITMAX, NMAX )
c
IMPLICIT REAL*8 (A-H,0-Z)
DIMENSION SA(NMAX), DA{NMAX), BN(MXNEQ)
DIMENSION P(MXNEQ), R(MXNEQ), Q{MXNEQ), X(MXNEQ), Z(MXNEQ)
[
ITERl = 0
TOL1 = 1,E-8
DO 140 1=1,N
X(1) = 0,0
140 CONTINUE
¢ ]
CALL ATIMES( SA, A, X, R, N, NMAX }
4

DO 150 J=1,N
R(I) = BN(J} - R(D)
150 CONTINUE
o

500 IF (ITER1.LEITMAX) THEN
ITERL = ITERL + 1
CALL ASOLVE( N, R, Z, SA, NMAX )
BKNUM = 0,0

DO 160 J=1,N
BKNUM = BXNUM + Z{)*R()
180 CONTINUE

c
¥ (JTER1.EQ.1) THEN
c
DO 170 J=1N
P(1) = Z(1)
170 CONTINUE
C
ELSE
BK = BKNUM/BKDEN
c
DO 180 I=1,N
P(1) = Z(1) + BK*P(1)
180 CONTINUE
c
ENDIF
CALL ATIMES({ SA, 1JA, P, Q, N, NMAX )
BKDEN = BKNUM
AKDEN = 0.0
(of
DO 180 J=1,N
AKDEN = AKDEN + P(3)*C())
190 CONTINUE
C
AK = BKNUM/AKDEN
C
DO 200 =1 N
X(J) = X(I} + AK*P(J)
R(D) = R -~ AK*Q(I)
200 CONYINUE
c
BNRM = SNRM( N, BN )
ERR1 = SNRM( N, R }/BNRM
WRITE(*,205) ITER1, ERR1
208 FORMAT(’ ITER ~ ',18,' ERR = ",F14.10)
IF (ERR1.GT.TOL1) GOTO 800
ENDIF
C
RETURN
END
¢
Cemm=- - e m e —————————
c
SUBROUTINE ATIMES({ SA, JA, X, B, N, NMAX )
IMPLICIT REAL*8 (A-H,0-Z)
C
DIMENSION B(N}, X(N), SA(NMAX), UA(NMAX)
IF (IJAC1).NE N+2) PAUSE ‘MISMATCHED VECTCR AND MATRIX IN ATIMES’
c
DO 10 1=1,N
B{1) = 0.0
10 CONTINUE
c
DO 11 I=1,N

B(l) = SA(I*X(I)
DO 13 KelJAQ)UA(I+1)-1
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B(I) - n(l) + SA(KYX(UA(K))

CONTINUE
CONTINUE

RETURN
END

SUBROUTINE ASOLVE( N, B, X, 8A, NMAX )

IMPLICIT REAL*8 (A-H,0-Z)

DIMENSION

B0 10 I«1,N

B(N), X(N}, SA(NMAX)

X{I} = B{I)/SA(D)

CONTINUE
RETURN
END

FUNCTION SNRM( N, 5X )

IMPLICIT REAL*S (A-H,0-Z)

DIMENSION
SNRM = 0.0

SX(N)

DO 10 I=1,N
SNRM = SNRM + SX(I}*SX(1}

CO

R

NTINUE
SNRM = SQRT(SNRM)
ETURN

SUBROUHNBTR](MXPOIV MXELE, MXNEQ, DEN, VIS, TEXP,

CV, TCON, TREF, GRA, COORD, INTMAT,

* AKELE, RELE, 30L, IBCt, IBCY, IBCT, IBCP)

ESTABLISH ALL ELEMENT MATRICES AND ASSEMBLE THEM TO PORM
UP SYSTEM EQUATIONS

IMPLICIT REAL®B (A-H,0-Z)

DIMENSION
DIMENSION
DIMENSICN
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION

COORD(MXPOIV,3)

SOL{MXNEQ

A(8,8), B(8,3), T(8,3), G(3,3), R(8,8), F(8,8,3)
UBLE(8), VELE(S), TBLE(S), PELE(3)

SXXK(8,8), 3XY(6,8), SYX(8,8), syv(a &)

THX(6,8), TYY(8,8), CAB(S,8) .

KX(3,8), HY(3,8), HXT(8,3), HYT(8,3)
ABOXUG(8,4), AGBXUT(S,8), AGBYVG(8,8)
ABGYVG(8,8), ABGXVG(8,68), ABGYUG(8,8)
ABGXTG(8,8), ABGYTG(8,8)

CUU(8,8), CVV(8,8), CVU(8,8), CUV(8,8), CTT(8,8)
AKELE(21,91,MXELE), RELE(21,MXELE)

FX(8), FY(8), FT(8), FI(3)

IBCU(MXPOLV), IBCY(MXPOLY), IBCT{MXPOJV), IBCP{MXPOIV)

INTEGER. INTMAT(MXFELE,8)

SET UP [A] MATRIX BASED ON TENSOR NOTATIONS:

DO 10 11,8
DO 10 I=1,6
ALY =0,
CONTINUE

A(1,1) = 1,
A(2,2)= 1.
A(3,3)= 1,
Al 4)» 4,
A(B5) = 4,
A(S,8) = 4,
A(lp) = -1,
A(1,8) = -1,
A(2,4) = -1,
A(2,8) = -1,
A3 ) = -1,
A(3,5) = -1,

COMPUTE KINEMATIC VISCOSITY:

ANEW = VIS/DEN
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C
c
c

30

LOOP OVER THE NUMBER OF ELEMENTS!
DO 500 IE=1,MXELE
FIND ELEMENT LOCAL COORDINATES:

it = INTMAT(IE,1) '
I3 = INTMAT(IE,2)

KK = INTMAT(IE,3)

LL = INTMAT(IE,4)

MM = INTMAT(IE,S)

NN = INTMAT(IE,8)

XG1 = COORD(M,1)

XG3 = COORD()),1)

X33 = COORD{KK,1)

YQ1 = COORD(11,2)

YG32 = COORD()),2)

YG3 = COORD(KK,3)

AREA= 0,5*(X0%*(YO3-Y01) + XO1*(YO2-Y33) + XG8*(YO1-YG2))
IF(AREA.LE.0.) WRITE(S,5) IE

FORMAT(s," I!! ERROR 1!l ELEMENT NO.', 15,

. * HAS NEGATIVE OR ZERO AREA ', /,

. ' === CHECK F.E. MODEL POR NODAL COORDINATES',
* ' AND ELEMENT NODAL CONNECTIONS ---*)

IF(AREA,LE.0.) STOP

AREAZ2 = 2."AREA

B1 = (YG2 - YO3)/AREAZ
B2 = (YO3 - YOI/ AREAS
B3 = (YG1 - YG2)/AREA2
C1 » (XG8 - XG3)/AREAZ
C2 = (XG1 - XG3)/AREAS
C38 = (XG3 ~ XG1)/AREA2

SET UP [B} AND [C] MATRICES BASED ON TENSOR NOTATIONS:

DO 30 11,8
DO 30 J=1,8
B(L,i) =0,
(1)) = 0.
CONTINUE

B(1,1) = 2,*B1
B(4,3) = 3,°R2
B(3,3) = 2.°B3
B(4,2) = B3
B(4,3) = B2
B(5,1) = B3
B(5,3) = Bl
B(8,1) = B2
B(#8,2) » B1
€(1,1) = 3.°C1
C(2,3) = 3.°C2
€(3,3) = 2.°C3
c(4,3) = C3
C(4,3) = C2
c(5,1)=C3
C(5,9) =C1
Cc(8,1) = C3
€(8,2) =C1

SET UP (G} MATRIX:

FAC = AREA/132.
FAC3 = 2.°FAC
G(1,1) = FAC2
G(2,2) = FACS
G(3,3) = FACS
G(1,2) = FAC
G(1,3) = FAC
G(2,1) = FAC
G(3,3) = FAC
0(3,1) = FAC
0(3,2) » FAC

SER UP [R} MATRIX:

FAC = AREA/3860,
FAC2 = 2.°FAC
FAC4 = 4,*FAC
FACE = 8.*FAC
FAC24 = 24.°FAC
R(1,1) « FAC24
R(1,2) = FAC4
R(1,3) =« FAC4
R(1,4) = FAC2
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R(1,B) = FACS
R(1,8) = FACs
R{2,2) = FAC34
R(2,3) = FAC4
R(2,4) = FACS
R{2,8) =« FAC2
R(2,6) = FAC8
R(3,3) = FAC24
R({3,4) = FACG
R(3,5) = FACS
R(3,8) = FAC2
R{4,4) = FAC4
R{4,5) = FAC2
R({4,8) = FAC2
R{5,5) = FAC4
R{5,8) = FAC2
R(8,8) = FAC4

DO 85 1=1,6
DO 35 J-1,8
RQLI) = R(LY)
CONTINUE

SET UP [F] MATRIX BASED ON TENSOR NOTATIONS:

FACTOR = 2.°AREA /3040,
F4 = FACTOR*4.

Fé = FACTOR'S,

Fi2 = FACTOR*13.

F24 = FACTOR"24.

F120 = FACTOR*120.

F(1,1,1) =~ F120
F(1,2,1) = F12
F(1,3,1) = F12
F(1,4,1) = Fs
F(llsll) =Fad
F(1,8,1) = F24
F(2,2,1) = F34
F(42,3,1) = F4
F(2,4,1) »F8
¥(2,5,1) = F4
F(3,8,1) = F12
F(3,3,1) = F24
F(3,4,1) = Fé
F(3,5,1) = F12
F(3,6,1) = F4
F(4,4,1) = P4
F(4,5,1) = F4
F(4,8,1) = F4
F(5,5,1) = F12
F(5,6,1) = F6
F(8,8,1) = F12

DO 40 j=1,6

DO 40 J=1,8
F(,1,1) = F(i,J,1)
CONTINUE

F(1,1,2) = Fa4
F(1,2,2) = F12
F(1,3,2) = F4
F(1,4,2) = F4
F(1,5,2) = F8
F(1,8,2) = F12
F(2,2,2) = F130
F(2,3,2) = F12
F(2,4,2) = F24
F(2,5,2) = F8
F(2,8,2) =« F24
F(3,3,2) = F24
F(3,4,2) = F12
F‘(S,B,z) = F§
F(3,6,2) = F4
F(4,4,2) = F13
F(4,5,2) = F4
F(4,6,2) = F&
F(E,5,2) = P4
F(5,6,2) = P4
F(8,8,2) = F12

DO 50 1=1,8

DO 50 1«18
F(L’.z) - F(I‘J,z)
CONTINUE

F(1,1,3) = F24
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C

C  EXTRACT ELEMENT NODAL U, V, P:
o4

UELE(1) = SOL(1I)

UELE(2) = SOL(II)

UELE(3) = SOL{(KK)

UELE(4) = SOL(LL)

UELE(S) = SOL(MM)

UELE(8) = SOL(NN)

VELE(1) = SOL{Il+MXPOIV)

VELE(2) = SOL{JJ+MXPOLV)

VELE(3) = SOL{(KK+MXPOIV)

VELE(4) = SOL{LL+MXFOIV)

VELE(5) = SOL(MM+MXPOIV)

VELE(8) = SOL(NN+MXPOIV)

TELE(1) = SOL{I1+MXPOIV+MXPOIV)}
TELE(2) = SOL()+MXPOIV+MXPOIV)
TELE(3) = SOL(KK+MXPOIV+MXPOIV)
TELE(4) = SOL{LL+MXPOIV+MXPOIV)
TELE(S) = SOL(MM+MXPOIV+MXPOIV)
TELE(6) = SOL{NN+MXPOIV+MXPOIV)}
PELE(1) = SOL{I1+MXPOIV+MXPOIV+MXPOIV}
PELE(2) = SOL(}I+MXPOIV+MXBOTY + MXPOIV)
PELE(3) = SOL(KK+MXPOIV+MXPOIV+MXPOIV)

COMPUTE [SXX), [8XY], [SYX), [SYY], [TXX, [TYY],
{CAB] MATRICES:

aoanog

110

120

F(1,2,3) = F4
F(1,3,3) = F12
F(1,4,3) = F§
F(1,5,3) = F12
F(1,8,3) = F&
F(2,3,3) » F24
F(2,3,3) = F12
F(2,4,3) » F12
F(2,5,3) = Fi
F(2,8,3) = F§
F(3,3,3) = F120
F(3,4,3) = F24
F(3,5,3) = F24
F(3,68,3) = F&
F(4,4,3) = F12
F(4,5,3) = F8
F(4,8,3) = F4
F(5,5,3) = F12
F(5,8,3) = F4
F(6,8,3) = F4

DO 80 [=1,8
DO 80 J=I,8

F(J‘Ina) - F(l!-lla)

CONTINUE

DO 100 [A=1,8
DO 100 IB=1,8
CXX = 0.
CYY=0.
CXY = 0,
CYX = 0,
YIT=0.

DO 110 |=1,8
DO 110 J=1,3
DO 110 K~1,8
DO 110 L~=1,8

CXX » CXX + AQALB(1,3 ) A(IB, LY B(LX)*G(,X)
CYY nCYY » A(IAD*C(1,1)*A(IB,L)*C(L,K)*G(),K}
CXY « CXY + A(IAD)'C(1I)*A(tB,LY*B(L,K)*G(J.K)
CYX »CYX » A(IA)B(1,1)*A(IB,L)*C(L,K)*Q{J,K)

CONTINUE

DO 120 I=1,8
DO 130 1=1,8

YTT = YTT + A(IA,1)*R(1))*A(IB,))

CONTINUE

SXX(IA,IB) = 2*ANEW*CXX + ANEW*CYY
SXY(IA,IB) = ANEW*CXY

SYX(IA,IB) » ANEW*CYX

SYY(IA,IB) = ANEW*CXX + 2,*ANEW*CYY
TXX(IA,IB) = TCON/DEN/CY*CXX
TYY(IA,IB) = TCON/DEN/CV*CYY
CAB(IA,IB) = -GRATEXP*YTT

100 CONTINUE

[

C COMPUTE [HX]! AND [HY] MATRICES:
(SAME AS MATRICES ON THE LOWER LEFT OF LINEAR EQS.)

C
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DO 150 [A=1,3
DO 150 IB=1,8
CX = Q.
CY = 0.

DO 180 1=1,6

DO 180 j=1,3

CX = CX + A(IB,1)*B(LIG(LIA)
CY = CY + A(IB,1)*C(1IYG(1,1A)

180 CONTINUE

HX(IA,IB) = CX
HY(iAIB) = CY

150 CONTINUE

C
C  THEN THE CORRESPONDING TWO MATRICES ON THE UPPER RIGHT ARE:

C

C

C  COMPUTE ALL MATRICES ASSOCIATED WITH THE INERTIA TERMS:

c
[

DO 170 [A=}1.3
DO 170 1B=1,8
HXT(18,A) = -HX(IA,1B)/DEN
HYT(IB,IA) = -HY(IA,IB)/DEN

170 CONTINUE

(SEE DERIVATION IN NOTE POR BETTER UNDERSTANDING )

DO 200 IA=1,8
DO 200 1B=1,8
CABGXUG = 0,
CAGBXUQ = 0,
CAGBYVG = 0.
CABGYVG = 0.
CABGXVG = 0.
CABGYUG = 0,
CABGXTG = 0,
CABGYTG = 0,

DO 210 I=1,8
DO 210 1=1,6

DO 210 K=1,8

DO 210 L=1,8

DO 210 M=1,3

CABGXUG = CABGXUG

. + ACIAL)*ACIB1)* ACK,LY*B(LM)*F(I,J,M)* UELE(K)
CAGBXUG = CAGBXUG

. + ACA L) ACKI)* AQIB,LY* B(L.M)"F(1,},M)*UELE(K)
CAGBYVG = CAGBYVG

. + A(TAD*A(K,1)*ACIB, )‘C(L,M)‘F(I.J.M)'VELB(K)
CABGYVG = CABGYVG

* + ACIA)*ACIB.T )" ACK,L)* C{L,M)*F(I,J,M)*VELE(K)
CABGXVG = CABGKVG

* + ACIA 1 A(IB )" ACK,L)*B{L,M)*F(I,),MY* VELE(K)
CABGYUG ~ CABGYUG

* + A(lA.l)'A(mJ)'A(K L)Y*C(L,M)*F(1,J M)*UELE(K)
CABGXTG = CABGXTG

. + AGADTACTB, I ACK, LY BCLMY*(1,J,M)* TELE(K)
CABGYTG = CABOYTC

. + A(IA D*A(IB,*A(K,L)*C(LM)*F(1,), M)'TELE(K)

210 CONTINUE

ABGXUG(IA|IB) = CABGXUG
AGBXUG(IA,IB) = CAGBXUG
AGBYVG(IAIB) = CAGBYVG
ABGYVG(IA,IB) = CABGYVG
ABGXVG{IA,IB) = CABOXVG
ABGYUG(IA,IB) = CABGYUG
ABGXTG(IA,IB) = CABGXTG
ABGYTG(IA,IB) = CABGYTG

200 CONTINUE

DO 220 1=1,8
DO 230 1=1,8

CUU(L)) = ABGXUGLJ) + AGBXUG(LI) » AGBYVG(L)) + $XX(1,0)
CVV(LI) = ABGYVG(LJ) + AGBYVG(LJ) + AGBXUG(LT) + 5YY(L,))

CVU(1,J) = ABGXVG(L,J) + SYX(),))
CUV(L]) ~ ABOYUG(LD) + SXY(1,1)

CTT(1,}) = AGBXUG(1)) + AGBYVG(LY) + TX(1)) + TYY(L))

220 CONTINUE

c

C  THEN THE MATRIX (21X21) ON LHS OF THE ELEMENT EQS. IS:

C

DO 230 1s3,21
DO 230 J»1,31
AKELE(1,J,IE) = 0.

230 CONTINUE

c
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250

280
240

270

280

290
[

C  BEGIN COMPUTING THE RESIDUALS ON RHS OF ELEMENT BQS.:
c

310

320

300

380

310

3s0

380

DO 240 1=1,8

DO 280 I=1,8

AKELE(1 ,J |IB) = CUU(D)
AKELE(I+8,1+8,IE) = CVV(1,I)
AKELE{l J+8,IE) = CUV{I,))
AKELE(1+8,] JE) = CVU(L,I)
CONTINUE

DO 280 J=1,3

AKELE(l J+18,IE) « HXT(1,F)
AKELE(1+8,J+18,IE) = RYT(1,))
CONTINUE

CONTINUE

DO 270 I=1,3
DO 270 J=1,8

AKELE(i+18,] ,IE) = HX(L])
AKELE(1+18,0+8,IE) = HY(L,J)
CONTINUE

DO 980 I=1,8

DO 280 j=1,8
AKELE(1+6,1+12,IE) = CAB(1,1)
CONTINUE

DO 290 I=1.,8

DO 280 J=1,8

AKELE(1+13,] ,IB) = ABGXTG(1,))
AKELE(1+13,1+8 {E) = ABGYTG(LJ)
AKELE(1+12,}+13,JE} = CTT(LJ)
CONTINUE

DO 300 I=1,6
TERM1 = 0.
TERM2 = 0.
TERM3 = 0.
TERMA = 0.
TERMS = 0.

DO 310 1=1,8
TERM1 = TERM1 + ABGXUG(L))*UBLE())
TERM3 = TERM3 + ABGYUGKI,))*VELE(J)
TERM4 = TERMA + $XOC(LT)*UBLE(T)
TERMB = TERMS + $XY(I,})*VELE(])
CONTINUE

DO 320 J=1,3
TERMS = TERMS3 + HXT(1,J)*PELE()
CONTINUE

FX(I) = TERM1 + TERM2 + TERMS + TERM4 + TERME

CONTINUE

DO 35¢ I=1,6
TERM1 = 0,
TERM2 = 0.
TERMS3 = 0.
TERM4 = 0.
TERMS = 0.
TERMS = 0,

DO 360 J=1,8
TERM1 = TERM1 + ABGXVG(I,J}* UELE(])
TERM2 = TERM2 + ABGYVG(],])* VELE(I)
TERM4 = TERM4 + SYX(I,})*UELE(])
TERMS = TRRMS + SYY(1,})*VELE(1)
TERM# = TERMS » CAB(E,JY*TELE(])
CONTINUE

DO 370 J=1,3
TERM3 = TERM3 + HYT(I,J)*PELE(])
CONTINUE

FY(I) = TERM1 + TERM2 + TERM3 + TERM4 + TERMS + TERMS

CONTINUE

DO 380 I=4,8

FY(I) = FY(l) + GRA*AREA/3,*{1,+TEXP*TREF)

CONTINUE

DO 400 1~1,6
TERM1 = 0.
TERMZ = 0.
TERM3 = 0,
TERM4 = 0,
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DO 410 =18
TERM! = TERM1 + ABGXTG(I,1)*UELE(])
TERM2 ~ TERM2 + ABGYTG(1,3)*VELE(D)
TERM3 = TERMS + TXX{IJ)*TELE(])
TERM4 = TERM4 + TYY{l J)*TELE(J}

410 CONTINUE

FT(l) = TERM1 + TERM2 + TERM3 + TERM4
400 CONMTINUE

DO 450 1=1,3
TERM1 = 0,
TERMZ = 0.

DO 460 Jw1,6
TERMI1 = TERM1 + HX{1,))*UBLE(J)
TERM2 = TERM% + HY(I,J)*VELE(J)
480 CONTINUE
Cc
FI(I) = TERM1 + TERM32
450 CONTINUE
c
C  THUS THE RESIDUAL YECTOR ON RHS OF ELEMENT EQS. IS:
C

DO 430 I~1,8

RELE(I IE) = -FX(1)

RELE(1+8 ,IE) = -FY(1)

RELE(1+12,IE) = -FT(D)
420 CONTINUE

DO 430 1=1,3
RELE(1+18,IE) = -FI(1)
430 CONTINUE
c
C  APPLY BOUNDARY CONDITIONS POR ELEMENT MATRICES:
C .

CALL APPLYBC( MXPOIV, MXELE, AKELE, RELE, INTMAT,
* IBCU, IBCV, IBCT, IBCP, IE)

C

500 CONTINUE

[

SUBROUTINE FORCE( B, COORD, INTOUY, PRES, MXPO1V,
. MXNEQ, MXFREE, DEN )

IMPLICIT REAL'S {A-H,0-Z)

DIMENSION B(MXNEQ),PRES(MXPOIV)
DIMENSION COORD(MXPOIV,$),INTOUT(MXFREE,4)

DO 10 l=1,MXFREE
FIND BOUNDARY LOCAL COORDINATES:

nnn o

I = INTOUT(1,2)
KK = INTOUT(1,3)
LL = INTOUY(i,4)
X1 = COORD(I,1)
X2 = COORD(LL,1)
Y1 = COORD(),2)
Y2 = COORD(LL,2)

CALCULATE LENGTH OF BOUNDARY:

ann

- DX =X2=-X1
DY = Y2 - Y1
DL = SQRT(DX*DX + DY*DY)

CALCULATE PORCE COMPONENTS:

a00

IF ((DX.LT.0.).AND.(DY.GE.0.)) THEN
RX1 = -PRES(51)*DY/8.
RX32 = -PRES(LL)*DY/8,
RY1 = -PRES(1))*DX /6,
RYZ2 = -PRES(LL)*DX/6.
"ELSE
IF {(DX.LT.0.),AND.(DY.LT.0.)) THEN
RX1 = PRES(J)*DY/8.
RX2 = PRES(LL)*DY/S,
RY1 = -PRES()))*DX/8.
RY2 = ~PRES(LL)*DX/8.
ELSE
IF ((DX.GE.0.).AND.(DY.LT.0.)) THEN
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RX1 = PRES(1)}*DY /8.
RX2 = PRES(LL)*DY/6,
RY1 = PRES(JJ)*DX/8.
RY2 = PRES(LL)*DX/8.
ELSE
IF {((DX.GE.0.).AND.(DY.GE.0.)) THEN
RX1 = -PRES(J1)*DY /6.
RX2 = -PRES(LL)*DY /8.
RY1 = PRES(I))*DX /6.
RY2 = PRES(LL)*'DX/S.
ENDIF
ENDIF
ENDIF
ENDIF
C
C  ASSEMBLING FORCE COMPONENTS INTO SYSTEM LOAD VECTGR:
c
B(i1) « B(JJ) + RX1/DEN
B(KK) = B(KK) + 3.*RX1/DEN
B(KK) = B(KK) + 2.*RX2/DEN
B(LL) = B(LL) + RX2/DEN
B(MXPOIV+]]) » B{MXPOIV+]]) + RY1/DEN
B(MXPOIV+KK) = B(MXPOIV+KK} + 3.*RY1/DEN
B(MXPOIV+KK) = B(MXPOIV+KK) + 2.°RY2/DEN
B{MXPOIV+LL) = B(MXPOIV+LL) + RY2/DEN

10 CONTINLE

RETURN
END

SUBROUTINE HEATFLUX( B, COORD,INTFLUX, FLUX, MXPOIV, MXNEQ,
* MXFLUX, DEN, CV)

IMPLICIT REAL'8 (A-H,0-Z)

DIMENSION B(MXNEQ),FLUX{MXFOIV)
DIMENSION COORD(MXPOIV,2),INTFLUX(MXFLUX,4)

DO 10 J=1, MXFLUX
FIND BOUNDARY LOCAL COORDINATES:

N A

1) = INTFLUX(1,3)
KK = INTFLUX(1,3)
LL = INTPLUX(l,4)
X1 = COORD(I1,1)
X2 = COORD(LL,1)
¥1 = COORD(1,2)
Y2 = COORD(LL,3)

CALCULATE LENGTH OF BOUNDARY:

ana

DX = X2 - X1
DY=Y¥Y2-Y1
DL = SQRT(DX*DX + DY'DY)

CALCULATE HEAT FLUX THAT FLOW INTO DOMAIN:

non

Q1 = (FLUX(})"DL/8.)/(DEN*CV)
Q2 = (FLUX(LL)"DL/8.)/(DEN*CV)

ASSEMBLING HEAT FLUX INTC SYSTEM LOAD VECTOR:

nan

B(2°MXPOIV+11) = B{2*MXPOIV+31) + Q1
B(2"MXPOIV+KK) = B(2*MXPOIV+KK) + 2."Q1
B(2*MXPOIV+KK) = B(2*MXPOIV+KK) + 2.*(2
B(2*MXPOIV+LL) w B(2*MXPOIV+LL) + Q2

10 CONTINUE

RETURN
END
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H
FREE CONVECTION IN SQUARE ENCLOSURE AT RA = 100000 WITH PR = 0.7
THE MODEL CONSISTS OF 441 NODES AND 200 ELEMENTS

NPOIV NPOIP NELEM  NFREE NFLUX  NITER TOL

441 1321 200 o 20 20 0.1
DENSITY VISCOSITY  THERM EXP SPECCY  THERM CON REFTEMP  GRAVITY
1.00000 3.46400 3.00000 008668 .08000 40.00000 10.00000

NODAL BOUNDARY CONDITIONS AND COORDINATES [441]):

11110 00000 .00000 .00000 ,00000 20.00000 .00000 .00000
2110 ¢ .10000 .00000 .00000 .00000 40.00000 .00000 .00000
31100 .20000 .00000 .00000 .00000 40.00000 .00000 .00000
4 1100 .30000 .00000 .00000 .00000 40.00000 .0O000 .00000
5§11 00 .40000 .00000 .00000 .00000 40.00000 .00000 .00000
6 11 0 0 .50000 .00000 .00000 .00000 40.00000 00000 .00000
7110 0 .80000 .00000 .00000 .00000 40.00000 .00000 .00000
8110 0 .70000 .00000 .00000 .00000 40.00000 .00000 .00000
9 1 1 0 0 .80000 .00000 .0OOOO .00000 £0.00000 00000 .00000
10 1 1 0 0 .80000 .00000 .00000 .00000 40.00000 .00000 .00000
11 1 1 1 0 1.00000 .00000 ,00000 .00000 6000000 .00000 00000
12 1 1 1 ¢ .00000 .10000 .000O0 .00000 20.00000 .00000 .00000
13 0 0 0 ¢ .10000 .10000 .10000 ,10000 40.00000 .00000 .00000
14 0 ¢ 0 0 .20000 10000 .10000 .10000 40.00000 ,00000 .00000
18 0 0 0 0 .30000 .10000 .10000 .10000 40.00000 .00000 .00000
18 ¢ 0 0 0 .40000 .10000 .10000 ,10000 40.00000 .00000 .00000
17 ¢ 0 0 0 .50000 .10000 .10000 .10000 40.00000 ,00000 .00000
18 ¢ 0 0 0 .60000 ,10000 .I0000 ,10000 40.00000 .00000 .00000
19. ¢ 0 0 0 .70000 .10000 ,10000 ,10000 40.00000 00000 .00000
20 0 0 0 O .50000 .10000 .10000 ,10000 40.00000 00000 .00000
21 0 0 0 0 .90000 ,10000 .10000 .10000 40.00000 .00000 .00000
22 1 1 1 © 1.00000 .10000 .00000 .00000 60.00000 .00000 00000
23 1 1 1 0 .00000 .,30000 .00000 ,00000 20.00000 .00000 .00000
24 0 0 0 0 .10000 .20000 .,10000 ,10000 40.00000 .00000 .00000
25 0 0 0 0 .30000 .20000 .10000 ,10000 40.00000 .00000 .00000
26 0 0 0.0 .30000 .30000 ,10000 .10000 40.00000 ,00000 .00000
27 ¢ 0 0 0 .40000 ,20000 .10000 ,10000 40.00000 .00000 .00000
28 0 0 0 0 .30000 .20000 .10000 .10000 40.00000 ,00000 .00000
20 0 0 0 O .60000 .20000 .10000 ,10000 40.00000 .00000 .0000G
0 0 0 0 0 .70000 .30000 .10000 .10000 40.00000 .00000 00000
41 0 0 0 0 .80000 .30000 .10000 .10000 40.00000 ,00000 ,00C00
32 0 0 0 0 .90000 .30000 .10000 ,10000 40.00000 .00000 .0OOOO
33 1 1 1 0100000 .20000 .00000 ,00000 60.00000 .00000 00000
34 1 1 1 0 .00000 .30000 .00000 .00000 20.00000 .00000 00000
45 0 0 0 0 .10000 .30000 .10000 .10000 40.00000 .00000 00000
3 0 0 0 0 .20000 .30000 .10000 .10000 40.00000 .00000 .00000
37 0 0 0 0 .30000 .30000 .10000 .10000 40.00000 .00000 00000
38 0 0 0 O .40000 .30000 .10000 ,10000 40.00000 .00000 .00000
3 0 0 0 0 .50000 .30000 .10000 .10000 40.00000 .00000 .0CO00
40 0 0 0 0 .80000 .30000 .10000 .10000 40.00000 ,00000 .00000
41 0 0 0 0 .,70000 .30000 .10000 ,10000 40.00000 .00000 .00000
42 0 0 0 O .30000 .30000 .10000 .10000 40.00000 .00000 .0000O
43 0 0 0 0 .80000 .30000 .10000 .10000 40.00000 .00000 .00000
44 1 1 1 0 1.00000 .30000 .,00000 .00000 860.00000 .00000 .0O000
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10000
.20000

40000
50000
80000
10000
80000
80000

40000

40000

40000

40000

40000

40000
40000

40000

40000

40000
40000

50000
50000
50000
50000
LS0000
50000
50000
80000
50000
50000
50000
80000
80000
80000
80000
80000
.800040
80000
80000
80000
80000
080000
70000
10000
70000
.T0000
70000
J0000
70000
70000
10000
70000
70000

.BOO00
80000
80000
80000
80000
80000
80000

80000
«80000
80000
80000
.80000
90000
20000
.20000
20000
B0000
90000

20000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000

00000
10000
10000
10000
10000
10000
10000
.10000
10000
.10000
00000
00000
10000
.10000
10000
10000
»10000
10000
.10000
.10000
.10000
00000
00000
10000
10000
10000
.10000
10000
.10000
.10000
10000
10000
.00000
00000
10000
10000
.10000
10000
10000
10000
10000
10000
10000
00000
00000
10000
10000
.10000
.10000
.10000
10000
.10000
.10000
10000
.00000
00000
10000
10000
1000C
10000
10000
.10000
+10000
10000
10000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000

00000
10000
10000
10000
10000
10000
10000
10000
10000
10000
00040
.00000
.10000
10000
10000
10000
.10000
.10000
10000
.10000
10000
00000
00000
10000
.10000
10000
.10000
10000
10000
10000
10000
10000
00000
00000
10000
.10000
.10000
10000
10000
.10000
10000
10000
+10000
00000
00000
.10000
10000
10000
.10000
10000
10000
10000
10000
10000
00000
00000
10000
.10000
10000
.10000
.10000
10000
.10000
.10000
10000
00000

00000
00000
00000
00000

00000
00000

00000
00000

20.00000
40.00000
40.00000
40.00000
40.00000
40,00000
40.00000
40.00000
40.00000
40.00000
60.00000
2000000
40.00000
40.00000
40,00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
60.00000
20.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40,00000
60.00000
2000000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
80.00000
20.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40,00000
40.00000
40.00000
60.00000
20.00000
40.00000
40.00000
40.00000
40.00000
40.00000
140.00000
£0.00000
40.00000
40.00000
80.00000
£0.00000
4000000
40.00000
4000000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
60.00000

00000
00000

00000
00000
00000
00000
00000
.00000
04000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000

00000
00000
.00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
.00000
00000
00000
00000
.00000
00000
00000

..00000

00000
00000
.00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
.00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
100000
00000
00000
00000
00000
,00000
00000
00000
00000
00000
00000
00000
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123
124
128
126
127
128
129
130
131
133
133
134
135
136
127
138
130
140
141
142
143
144
145
148
147
148
149
150
151
152
153
154
188
156
167
158
189
160
181
162
183
184
188
168
187
168
180
170
L
173
173
174
176
178
177
178
119
180
151
182
183
184
188
186
187
188
189
190
191
192
193
194
185
198
197
198

-1

=1
~1

-1

-1

=1

-1

~1
-1
-1
-1
-1
-1
=1
-1
-1
-1
=1
-1
-1
=1
=1
=1
-1
-1
-1
-1
-1
-1
-1
=1
=1
=1
=1
-1
=1
-1
-1
=1

056000
08000
00000
08000
10000
15000
15000
20000
15000
.25000
28000
28000
30000
35000
35000
40000
35000
45000
45000
45000
80000
55000
35000
80000
55000
88000
88000
88000
10000
TEOOD
.78000
80000
75000
A3000
85000
B8000
0000
05000
958000

=1 1.00000

=1
-1
i |
=1
-1
=1
-1
-1
-1
=1
-1
-1
=1
=1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
=1
~1
-1
-1
-1
-1
-1

96000
05000
00000
10000
08000
15000
18000
20000
48000
30000
25000
38000
35000
40000
45000
30000
48000
55000
58000
.60000
-65000
70000
88000
73000
75000
80000
88000
$0000
85000
98000
.858000

-1 1.00000

-1
-1
-1
-1

05000
08000
00000
+10000
16000

05000
.10000
05000
L0000
008000

05000
08000
10000
08000
10000

08000
00000
08000
05000
10000
08000
10000

05000
00000
08000
08000
.10000
08000
10000

08000
00000
05000
08000
10000
05000
10000
00000
08000

05000
08000
10000
18000
.16000
15000
20000
15000
230000
18000
16000
JA5000
20000
+1B000
.20000
15000
15000
15000
20000
15000
20000
-15000
18000
18000
20000
-15000
.20000
18000
15000
18000
20000
15000
20000
15000
26000
30000
25000
25000
28000

.10000

10000
00000

00000
.10000
00000
.10000
10000
10000
10000
10000
00000
10000
00000
10000
.10000
16000
10000
.10000
00000
.10000
00000
.10000
10000
10000
10000
10000
00000
10000
00000
-10000
.10000
10000
-10000
10000
00000
.10000
00000
110000
00000
10000
10000
00000
10060
»10000
10000
+10000
10000
10000
.10000
.10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
.10000
10000
.10000
10000

10000
10000

10000
10000
10000
10000
00000

10000
.10000

00000

.10000

10000

40.00000
40.00000
20.00000
40.00000
40,00000
40.00000
40,00000
40.00000
40,00000
40,00000
40,00000
40,00000
40,00000
40.00000
40.00000
40,00000
40,00000
40,00000
40.00000
40.00000
40.00000
40.00000
40,00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40,00000
40.00000
40.00000
40,00000
40.00000
40,00000
40.00000
40.00000
$0,00000
40.00000
40.00000
20.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40,00000
40.00000
40.00000
40.00000
40.00000
40,00000
40.00000
40.00000
40.00000
49.00000
40.00000
£60.00000
40.00000
40.00000
20.00000
40.00000
40.00000

00000

00000
40000
06000
00000
00000
00000
00000
00000
00000
00000
.00000
00000
.00000
00000
00000
00000
00000
400000
00000
00000
00000
00000
00000
00000
00000
.00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
.00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
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199
200
201
203
203
204
205
208
207
208
209
210
211
211
213
a4
216
216
217
118
219
230
271
212
223
234
225
2is
227
228
239
230
FE) |
222
233
234
238
238
237
238
239
240
241
243

243

244
248
240
247
248
49
250
251
252
253
254
255
158
257
258
259
280
201
262
283
284
285
288
2087
188
289
370
271
272
278
274
275
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-1
=1
-1
=1
-1
=1
-1
-1
-1
-1
=1
=1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
~1
-1
-1
-1
~1
-1
=1
-1
-1
-1
-1
-1
=1
-1
=1
-1
=1
-1
-1
~1
-1
-1
-1
-1
=1
-1
-1
=1
-1
=1
-1
-1
-1
-1
-1
-1
=1
-1
=1
-1
-1
-1
-1
-1
~1
-1
-1
=1
-1
-1
~1

20000
15000
25000
125000
30000
35000
40000
38000
45000
458000
50000
55000
80000
58000
.85000
85000
10000
75000
80000
75000
88000
85000
90000
95000
1.00000
S5000
06000
00000
10000
058000
»16000
15000
20000
25000
30000
45000
35000
45000
A0000
45000
50000
A5000
55000
58000
.80000
88000
.70000
83000
78000
75000
80000
85000
20000
BEQDO
S5000
.85000
1.00000
08000
08000
00000
10000
18000
20000
16000
+25000
25000
»30000
35000
40000
.36000
45000
45000
50000
55000
0000
55000
65000

25000
30000
86000
30000
48000
45000
25000
30000
256000
30000
8000
28000
.28000
30000
.28000
30000
26000
.28000
25000
30000
28000
30000
.38000
28000
38000
30000
38000
35000
36000
40000
38000
40000
35000
35000
38000
40000
35000
40000
38000
35000
38000
40000
35000
40000
35000
33000
35000
40000
33000
40000
35000
38000
35000
40000
35000
40000
35000
45000
50000
45000
48000
45000
45000
50000
45000
.50000
45000
45000
45000
50000
43000
50000
A5000
45000
A5000
30000
A5000

10000
.10000
.10000
10000
10000
.10000
10000
.10000
10000
.10000
10000
.10000
10000
10000
.10000
10000
10000
.10000
10000
10000
.10060
.10000
10000
10000
.00000
10000
,10000
.D0C00
10000
,10000
.10000
10000
10000
.10000
,10000
.10000
10000
.10000
10000
10000
10000
.10000
10000
10000
.10000
.10000
.10000
.10000
.10000
10000
10000
10000
10000
10000
10000
10000
00000
10000
10000
.00000
10000
10000
.10000
10000
10000
10000
.10000
10000
10000
10000
.10000
10000
.10000
.10000
.10000
10000
10000

10000
10000
.10000
10000
10000
»10000
.10000
10000
10000
10000
10000
10000
10000
10000
10000
10000

.10000
10000
10000
.10000
10000
.10000
10600
00000
,10000
10000
00000

.10000
10000
10000
.10000
10000

.10000
10000
10000
10000
.10000
10000
10000
10000
-10000
.10000
10000
10000
.10000
10000
+10000
.10000
10000
.10000
10000
10000
.10000
00000
10000
10000
00000
10000
10000
10000
10000
10000
10000
.10000
.10000
.10000
10000
10000
10000
10000
10000
10000
.10000
10000

40.00000
40,00000
40.00000
40.00000
40.00000
40.00000
40,00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40,00000
40.00000
40.00000
40.00000
40.00000
40.00000
40,00000
40.00000
40.00000
40.00000
40.00000
$0.00000
40.00000
40.00000
30.00000
40.00000
40.00000
40,00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
60.00000
40.00000
40.00000
20.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40,00000
40.00000
40.00000
4000000
40.00000
40,00000
40,00000
40.00000

.00000
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276
277
278
a9
280
281
282
283
184
2858
288
287
288
289
260
201
292
193
294
293
296
197
298
208
300
301

302

303
304
308
306
307
308
so09
310
311
312
313
314
318
318
317
318
319
310
az1
322
323
324
315
326
317
328
329
330
331
332
383
334
3as
33¢
337
338
339
340
41
342
343
344
345
ade
347
348
349
A50
351
352
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=1
-1
-1
=1
=1
=1
-1
-1
=1

.85000
JT0000
78000
80000
78000
88000
85000
90000
95000

~1 1.00000

-1
-1
-1
-1
-1
-1
=1
-1
-1
-1
~1
=1
-1
-1
-1
-1
=1
-1
-1
-1
=1
-1
-1
-1
=1
-1
-1
-1
-1
=1
|

856000
05000
00000
.10000
05000
15000
.15000
20000
38000
30000
.28000
.35000
.38000
40000
485000
50000
45000
55000
85000
.80000
85000
70000
88000
78000
75000
80000
85000
20000
85000
958000
98000

-1 1.00000

-1
-1
-1
=1
=1
=1
-1
-1
-1
-1
-1
-1
=1
=1
~1
-1
~1
=1
=1
=1
-1
-1
~1
-1
-1
=1
-1
=1
-1

05000
058000
00000
10000
15000
20000
15000
.25000
36000
.30000
358000
40000
35000
45000
A5000
50000
55000
-80000
55000
.85000
+88000
10000
76000
80000
75000

. 85000

,85000
80000
95000

=1 1.00000

-1
~1
-1

95000
05000
00000
10000

05000 °

50000
45000
AB000
48000
50000
48000
50000
45000
A8000
AB000
50000
55000
55000
58000
.80000
58000
80000
55000
55000
55000
80000
455000
.80000
55000
56000
58000
80000
88000
80000
.G8000
.55000
55000
80000
53000
80000
55000
58000
55000
80000
58000
00000
35000
88000
10000
85000
85000
.85000
+85000
70000
85000
10000
85000
85000
.88000
70000
88000
10000
86000
85000
85000
.T0000
85000
70000
85000
86000
85000
70000
88000
70000
85000
85000
65000
70000
75000
75000
75000
80000

.10000
10000
10000
-10000
10000
10000
.10000
10000
10000
00000
10000
10000
00000
10000
10000
10000
10000
10000
10000
10000
»10000
.10000
10000
10000
.10600
10000
.10000
10000
.10000
10000
.10000
.10000
.10000
10000
10000
10000
10000
.10000
10000
.10000
10000
00000
.10000
10000
00000
10000
10000
10000
10000
10000
10000
10000
.10000
10000
10000
10000
-10000
.10000
10000
16000
10000
.10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
00000
10000
10000
00000
10000
10000

10000
10000
10000
10000
10000
10000
10000
10000
.10000
00000
10000
10000
00000
10000
10000
.10000
10000
10000
10000
10000
.10000
10000
10000
10000
10000
.10000
10000
10000
.10000
.10000
.10000
16000
10000
10000
.10000
10000
»10000
.10000
10000
10000
.10000
00000
10000
10000
00000
.10000
10000
.10000
10000
.10000
10000
.10000
10000
10000
10000
10000
10000
.10000
10000
10000
+10000
.10000
10000
10000
10000
10000
.10000
,10000
10000
10000
10000
00000
10000
10000
00000
10000
10000

40.00000
40.00000
40.00000
40.00000
40.00000
40,00000
40,00000
40.00000
40.00000
80.00000
40,00000
40.00000
20.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40,00000
40.00000
40.00000
40.00000
40,00000
40.00000
40.00000
40,00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40,00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40,00000
80,00000
4000000
40,00000
20.00000
40.00000
40.00000
40.00000
40.00000
4000000
40.00000
40.00000
40,00000
40.00000
40.00000
40.00000
40.00000
40,00000
40.00000
40.00000
40.00000
40.00000
40,00000
40.00000
40.00000
40.00000
40.00000
40.00000
4000000
40.00000
40.00000
60.00000
40.00000
40.00000
20,00000
40.00000
40.00000

-00000
00000
00000
00000
.00000
00000
00000
00000
00000
.00000
.00000
00000
00000
00090
00000
.00000
00000
00000
100000
00000
00000
00000
00000
00000
00000
.00000
00000
00000
00000
00000
00000
00000
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353
354
355
356
357
358
ase
380
361
3e2
363
384
388
Ja8
387
see
369
a7o
am
372
373
374
ars
378
877
aTe
379
380
381
382
383
a4
385
54
87
ase
280
300
301
392
393
394
395
396
397
08
399
400
101
403
408
404
405
406
<07
108
408
410
11
412
413
414
415
418
17
418
419
420
431
422
423
424
425
428
427
€28
429
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-1
=1
=1
~1
=1
-1
-1
-1
-1
-1
~1
-1
-1
-1
-1
-1
-1
-1
~1
-1
-1
-1
-1
-1
-1
-1

.18000
15000
140000
28000
30000
25000
35000
35000
40000
45000
50000
48000
58000
86000
80000
858000
70000
.85000
75000
75000
80009
88000
S000
83000
96000
85000

-1 1.00000

-1
-1
-1
~1
-1
-1
-1
~1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
=1
-1
=1
-1

05000
05000
00000
10000
15000
20000
15000
23000
28000
40000
35000
40000
38000
43000
45000
50000
55000
80000
55000
.85000
88000
70000
75000
80000
75000
488000
B8000
90000
93000

=1 1.00000

-1
«1
-1
-1
=1
=1
-1
-1
~1
-1
-1
-1
-1
=1
-1
-1
-1
=1
~1
-3

85000
05000
.00000
10000
05000
15000
15000
30000
23000
.30000
35000
38000
35000
40000
45000
50000
45000
55000
55000
80000

78000
80000
78000
78000
15000
80000
TE000
80000
78000
+76000
73000
o000
JT8000
80000
78000
75000
75000
80000
75000
80000
78000
ST8000
75000
80000
78000
80000
73000
85000
80000
88000
85000
85000
86000
0000
B&00D
80000
85000
58000
88000
S0000
85000
S0000
88000
85000
85000
50000
88000
0000
-88000
85000
88000
20000
£5000
90000
88000
85000
85000
50000
98000
85000
95000
1.00000
55000
1,00000
58000
95000
85000
1.00000
05000
1.00000
$56000
285000
98000
1.00000
88000
1,00000
S5000

10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000

.10000
10000
10000

10000
10000
10000
.10000

10000

10000
.10000
10000
.10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
.10000
.10000
.10000
10000
.10000
10000
10000
.10000
10000
10000
10000
10000
.10000
00000
10000
10000
00000
-10G00
.10000
10000
10000
10000
.10000
10000
10000
10000
10000
10000
10000
.10000
.10000
.10000
.10000
10000
.10000
10000
10000
10000
10000
.10000
.10000
.10000
.10000
00000
14000
10000
00000
.10000
00000
10000
00000
10000
10000
10000
00000

10000
00000

10000

10000
10000

00000

10000

00000

10000

40.00000
40,00000
40.00000
40.00000
40.00000
40.00009
40.00000
40.00000
40,00000
40.00000
40.00000
40.00000
40.00000
40,00000
40.00000
40.00000
40.00000
40.00000
40,00000
40.00000
40,00000
40.00000
40.00000
40.00000
40,00000
40.00000
60,00000
40.00000
40.00000
20.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
49.60000
40,00000
40.,00000
40,00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
60.00000
40.00000
12.00000
20.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40,00000
40.00000
40.00000
40.00000

00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000

00000
00000
00000
00000
00000
00000
00000
00000
00000
H0000
00000
00000
00000
.00000
00000
00000
00000
00000
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430 0 O 0 -1 .85000 98000
431 0 0 0 -1 70000 . 985000
432 1 1 0 -1 ,65000 1,00000
433 0 0 0 -1 .75000 .9B0OOQ
43¢ 1 1 0 -1 ,75000 1,00000
435 0 0 0 -1 .B0OQOO 95000
436 0 0 0 -1 .A5000 .95000
437 0 0 0 -1 .9000¢ 95000
438 1 1 0 -1 .88000 1.00000
43¢ 0 0 0 -1 .95000 98000
440 1 1 0 -1 38000 1.00000
441 1 1 1 -11.00000 95000
ELEMENT NODAL CONNECTION [200}:
1 1 13 12 1323 124

2 1 2 13 128 122

3 2 8 13 138 128

4 3 14 18 130 128

5 3 15 14 132 129

8 3 4 15 134 121

7 4 5 15 138 134

] 5 16 16 138 138

9 £ 17 18 140 137
10 5 8 17 142 138
11 8 7 17 144 142
12 7 18 17 148 144
13 T 19 18 148 145
14 7 8 19 130 147
15 -] @ 19 152 150
18 g 20 19 154 153
17 $ 20 166 183
18 9 10 21 158 185
19 10 11 21 180 188
0 11 22 21 182 180
21 12 13 23 183 184
2 13 23 168 183
23 13 25 24 188 185
4 13 14 25 189 187
85 14 15 28 170 169
4 15 24 25 172 170
27 15 27 8 174 1N
28 15 16 27 178 178
% 16 17 27 1786 178
3¢ 17 28 2T 178 178
81 1T 2% 38 130 177
3 17T 1@ 29 181 179
3y 18 13 29 182 181
34 1% 80 29 1B4 182
3 18 31 30 188 183
38 19 20 3l 187 188
37T 20 11 31 188 187
38 21 a2 31 190 188
39 21 a3 32 192 189
40 21 22 33 I 1!
41 33 3% 3¢ 195 198
41 23 24 35 197 104
43 24 35 35 198 197
4 25 36 35 200 198
45 35 37 38 202 199
46 25 28 31 203 201
47 28 27 37 204 203
48 27 38 37 208 204
49 2T 39 38 208 306
80 27 28 3 309 207
81 38 28 3 210 209
62 2% 40 239 12 410
53 29 41 40 214 211
54 20 30 41 215 213
B8 30 3J1 41 216 215
58 31 42 41 218 218
57 31 43 42 230 217
58 31 32 43 221 219
59 32 33 43 222 a1
80 33 44 43 224 232
61 3¢ 35 46 215 238
62 35 de 45 228 228
83 35 47 48 230 a7
64 35 38 47 231 329

10000
.10000
,00000
.10000
.00000
10000
.10000
10000
00000
10000
00000
00000

124
1328
127
129
131
133
138
137
139
141
143
145
147
149
151
153
155
157
150
181
123
146
187
130
132
171
173
13
140
117
179
146
148
188
185
154
166
189
191
182
194
168
188
199
201
172
174
205
207
178
180
211
2138
184
188
a7
219
180
i92
233
185
e27
229
200

.10000
10000
00000
10000
00000
10000
10000
10000
00000
.10000
00000
00000

40.00000
40.00000
40,00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
40.00000
60,00000

00000
00000
00000

00000
00000
00000
00000

00000
00000
00000
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85
L1
67
é8
69
70
71
72
73
T4
7%
kL]
77
78
ki
30
31
81
83
84
85
L]
87
88
a0
90

22
83
84
85
98
97
g8
1)
100
101
102
103
104
10%
10€
107
108
109
110
111
112
113
114
118
118
117
118
119
120
12
132
123
124
125
128
127
128
129
130
11
132
133
134
135
138
137
138
139
140
141

36
37

317

37
38
39
39
39
40
41
41
41

42
43
43
42
45
45
48
47
47
47
48
49
L1
49
50
51
51
51
52
53
53
53
54
55
56
57
57
57
58
59
59
59
80
&1
81
81

LE]
a3
43
84
1]
65
85
a7
67
[-1]
a9
88
3]
70
71
71
T
72
78

73
T4
75
75
k2
76
7
8

37
48
49
38
a9
50
51
40
41
52
53
42
43
54
55
4“4

48
47
58
59
48
4%
80
81
50
[14
a2
a3
52
53
o4
1.1
54
58
1]
57
a8
a9
58
59
70
71
40
81
12
138
82
83
T4
k1]
(2]

78
17
1]
79
88
L]
80
a1
70
7
82
83
72
T3
84
85
74
75
88
87
768
17
88
79

47
47
48
4
49
49
50
51
5
51
52
53
53
53
54
1]
58
57
57
57
58
59
50
59
80
81
61
61
62
3
[H
83
84
88
o5
85
67
&7
68
6
9
89
70
7
T
T
72
73
73
73
T4
75

75
76
77
78
9
kil
7%
80
a1
81
81
82
83
a3
83
1]
as
85
85
88
87
87
BT
a9

232
234
238
237
238
240
242
243
144
248
248
249
250
253
264
2585
257
e
280
202
204
268
266
268
a70
a7
a72
174
278
277
278
280
282
283
284
aee
187
290
202
293
294
296
298
198
300
303
304
305
306
308
310
M
312
314
318
ay
319
321
322
324
328
337
328
330
352
333
334
338
338
339
340
342
344
345
348
348
349

231
292
233
238
237
238
239
241
243
244
145
147
249
450
251
253
258
258
289
260
261
283
268
288
287
b
271

273

273
278
277
a78
279
as1
283
a84

287
239
291
293
o
295
297
200
300
30}
308
305
308
307
aoe
i
312
313
315
320
318
321
333
323
328
317
328
329
331
383
334
338
337
3¢
340
341
343
348
36
350

202
2
23
208
%08
238
241

212
214
245
247
218
220
251

53
224
268
228
230
181
2838
234
236
287
269
240
343
a1
78
248
248
a79
281
3253
254
286
287
280
281
282
284
295
297
208
270
301
303
274
278
307
309
280
a83
313
315
288
318
290
92
323
318
204
298
329
3
302
304
335
337

3o0e
310

41

343

314

16

347

319
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142
143
144
145
148
147
148
149
150
151
152
153
154
165
158
187
158
159
180
1681
162
183
184
188
186
167
168
148
170
171
172
173
174
1718
178
177
178

1719

180
181
182
188
184
185
1868
187
188
189
190
191
192
193
194
185
196
187
. 198
199
00

ELEMENT NODAL CONNECTION FOR OUTFLOW | [} H
ELEMENT NODAL CONNECTION POR HEAT FLUX {30);

LI B - - S T

70
79
79
80
g1
B1
81
82
83
83
83
84
88
85
85
86
87
87
87
a8s
83
80
91
21
21
82
23
33
83
24
a5
95
95
98
a7
87
97
98
89
100
101
101
101
102
108
103
10¥
104
108
108
108
108
107
107
107
108
109
109
109

-
DUA@I P

121
120
119
118
117

" 118

80
91
80
al
92
93
82
83
24
95
84
85
P8
97
86
87
98
8%
88
101
90
91
102
103
92
93
104
108
34
L]
108
107
- 1]
a7
108
109
98
2%
110
101
112
113
102
103
114
118
104
108
116
117
108
107
118
11¢
108
108
120
121
110

128
137
138
135
141
143
149
151
157
159
440
438
434
432
428
428

B
30
1
91
91
92
23
93
L]
L)
85
85
1]
98
97
97
a7
98
9
100
101
101
101
108
103
108
103
104
108
108
108
106
107
107
107
108
1089
109
109
111
11
118
113
113
113
114
115
118
1138
116
117
117
117
118
119
119
119
120
131

115

382
3564

358
1.1.]
358
380
81

382
364
368
387
348
a70
a12
373
374
3re
are
379
381
383
384
388
388
389
390
3p2
304
396
398
398
400
401
402
4104
4108
407
408
410
411

414
416
417
418
4320
422
423
434
426
4138
430
430
432
434
438
438
438
440
441

340
asl
353
358
ase
357
359
361
362
agd
385
as?
368
369
L))
373
374
378
T
38z
380
3as
384
3886
a8t
ase
390
st
393
395
396
387
9%
401
403
408
405
407
408
413
411
413
415
417
418
419
421
423
434
428
427
4129
30
431
433
438
430
437
439

351
353
324
3i1s
357
359
330
332
383
385
336
838
3689
in
342
344
a7s
377
348
380
352
354
388
387
358
360
39
30
364
368
397
398
3710
372
403
408
376
378
409
381
413
415
3848
388
419
41
392
394
438
427
398
400
431
433
404
4108
437
439
410
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17
18
19
20

115 422
114 420
113 416
112 414

114
113
112
11

IWauadws (Conjugate gradient method)

NODAL SOLUTIONS [ 441):

NODE

[ B BB

10
11
12
13
4
15
18
17
18
19
20
21
22
23
24
28
28
27
28
29
30
31
32
as
34
s
36
a7
38
39
40
41
42
43
44
45
48
47
48
49
50
51
52
B3
64
58
.1
57
58
59
80
61
83

U=-VELOCITY

LDO0000OE+00
[000000E+00
.0000DDE+00
Q00000E+00
LO00000R+00
.D00000E+00
0000008 +00
" .000000E+00
.000000E+00
.0000COE+00
\000000E+00Q
.DOOODOE+00
.582738E-01
\128879E+00
143920E+00
.121836E+00
.102833E+00
928300E-01
\DISI0CIE-01
.980713E-01
B48083R-01
J000000E+00
O0C0C00E+00
S542418B-0}
.101881E+00
118137E+00
11425%E+00
10T497E+00
.106236E+00
101803E+00
9198782E-01
" .498T49B-01
DO000QE+00
.D00000E+00
.357031E-01
560439E-01
5T12898-01
\013873E-01
710423B-01
T55889E~01
JT8833%R-01
.843830E-01
.427367E-01
.DODODOE+00
J000000E+00
.1892198-01
+148779E~01
.1083618-01
206897E-01
.393889E-01
AD1549E-01
442030E-01
963187E-01
.107383E-01
.000000E+00
" ,DDCOOOE+00
.236856E-02
-.117495E-01
-,163367E-01
-.0143075-03
- 578489E-03
920886E-02

¥-VELOCITY

JOCO00DE+GO
J000000E+00
.DO000DE+0D
000000E+00
LO0O00E-00
.000000E+00
000000R+00
OC0000E+00
JO00000E+00
.000000E+00
0000008400
0000008+ 00
817794E-01
.2838808-01
2B5208E-02
J184148E-01
.966123E-02
.118304E-02
.580831E-02

-.103077E-01

J143828E-01
0000008+00
O00000E+00

- 140093B+00
-.615197E-01

.1867838-01
334197E-01
.308083E-01
5I6B44E-02

-.539139E-02
=.204285E-02

«108464E+00
D00000E+00
«000000E+00

=.198479E+00
-.736038E-01

.1379888-01
.288318E-01
«188202E-01
.53313068-02

-.484126E~-03

235889E~01
J148987E+00
.000000E+00
D00000E+00

=219498E+00
-.839630E-01

J33322E-02
+1043289E-01
925168E-02
160192E-02
587321E-03
376345801
189284E+00
000000E+00
O00000E+00

= 213149E+00
-.581530E-01

.243078E-02
0T8853E-0%
.108391E-03
650141E-02

TEMPERATURE

.200000E+02
«298312E+02
«348108E+02
.269273E+02
JB88T0E+03
.2T3683E+02
+282046E+03
.288480E+02
«308703E+02
.367366E+02
800000E+02
«200000B+02
+240060E+02
302893E+07
.270841E+02
.476667E+02
4BO00OPE+02
.285098E+02
200003E+02
«300488E+0%
348004B+0%
.800000E+02
»300000E+02
275608E+02
:311738E+02
S09939E+02
.302019E+03
.208794E+02
+3008648E+02
S081878+03
«314287E+02
JI87I04E+02
.800000E+02
.200000E+02
.310856E+02
JIB84833E+02
. 348808E+02
333532E+02
9273632E+02
S32TT4EE«D]
.330813E+02
334580E+02
«J83475E+02
.800000E+02
+200000E+02
SITE44E+D2
384539E+02
370821E+02
J65438E+02
+364120E+02
363853E+02
+J81B7PE+02
+3B1481E+D2
A117TOE+02
+800000E+02
.200000E+02
«J65844E+02
412199E+D2
A08177E+02
A400815E+02
400183E+02
+399250E+02

PRESSURE

513180E+01
B511971B+0}
510273E+01
.808873E+OL
,50B018E+D1
S50T448E+01
SOT1ELE+0L
.508778E+01
H08044E+01
503988E+01
.503047E+01
400185E+01
408440E+01
ADB402E+0)
A04445E+01
404102E+01

" +403856E+01]

A03681E+01
+403408E+01
403042E+01
402883E+01
403091E+01
.302040E+01
.301813E+01
.300788E+01
.J00487E+01
+300800E+01
.300813E+01
+300404E+01
.300417E+01
:300540E+01
.300888E+01
+300094B+01
J198320E+01
198487E+01
J19TT82E+0}
JA87801E+01
J9790TE+01
A98014E+01
.198044E+01

© J19T9T6E+01

.198088E+01
.1963242E+01
+198700E+01
970001E+00
.PBBOBBE+D0
«961120E+00
DE300EE+00
963730E+00
H84481E+00
D6388TE+00
984340E+00
SBA50IE«00
S687301E+00
STOBADE+OD
-.389928E-01
-d94936E-01
- 415T40E-01
«.418585E-01
=-.410644E-01
-.414941E-01
-.410088E-01
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B3
a4
&5
86
47
88
69
70
71
72
73
T4
75
8
7
78
78
80
81
82
83
84
a5
-1
87
88
89
290
91
92
33
94
83
98
97
98
99
100
101
102
103
104
106
108
107
108
108
110
111
112
113
114
118
118
117
118
119
120
121
1323
123
124
125
128
127
128
139
130
131
132
133
134
135
138
137
138
139

.176884E-01
J124228E-01
=-.221409E-02
+OQ00Q0E+00
.000000E+00
=.107487E-01
~.382303E-01
-.441097E-01
- 404483E-01
-, 334259E~0]
-.2035468E-01
-.104531E-01
~-.143806E-01
-.188238E-01
O0DOOOE+0D
.000000E+00
-.328804E-01
~.B47TO5E-01
- 7611428-01
-.T657168E-01
-.7T05198E~-01
-.811587E-01
-.873848E-01
-.563421R-01
-.38TS8TE-01
000000E+00
.000Q000E+00
- 498400E-01
-.921122E-01
-.101803E+00
- 104957E+00
=.10T300E+00Q
-.114807E+00
-.1156838E+00
-.102117E+00
=-8432941E-01
000000E+00
.000000E+00
-.B48024E-01
-.9T7T9488E~01
-.034134E-01
-.936884E-01
=.103078E+00
=-.123050E+00
«.144381E+00
- 1270L6E+00
-.582821E-01
J000000E+00
.000000E+00
000000E +00
JO00000E+00
.000000E+00Q
+00000Q0E+00
000000E+00
00Q000E+00
.000000E+00
000000E+D0
.000000E+00
Q00000E+00
186541E~01
.157892E-01
.O00000QE+00
000000E+00
511518E-01
00ODODE+DD
804570E-01
SE119TE-01
995913E-01
L108104E+00
+141003B+00
000000E+00
104761E+00
000000E+00
B17181E-01
JT9T637E-01
.132718E+00
7T24242E-01

~.261022E-032
585355E-01
+21498T7E+00
000000E«00
«0Q0000E+00
=.199853E+00
~.376813E-01
=.296024E-03
~558556E-03
- 958484E-02
-.178451E-01
-.743333E-02
.84B833E-01
JA19T02E+00
.000000E+00D
+000000E+00
~.14801BE+00
-.2258868-01
.980400E-03
-.505051E-02
~-.181110E-01
-.296703E-01
-.128077E-01
JT43709E-01
JA9TTSE+00
\000C00E+00
.000000E+00
-.103417E+00
«214419B-02
544891 E-03
-.5881428-02
~.214890E-01
-.337077E-01
=-.134712E-01
.619876E-01
.140230E+00
00Q000E+00
+000000E+00
-.143201E-01
.103728E-01
.583428E-02
~.1286308-02
- 100728E-01
-.18T078E-01
~.9T6834E-04
-155467E~01
\818086B-01
.000000E+00
000000E+00
J00000E+00
O00C00E+00
.DOGOO0E+00
«000000E+00
000000E+00
<000000E+00
.000000E+00
.000000E+00
000000E+00
000000E+00
-.160849E-01
~.507407E-01
‘000000E+00
.000000E+00
-.180204E-01
0000008 +00
-.148794E-01
-.808338E-02
~.476100E-01
140878E~0Q2
-.198813E-02
D00000E+00
35101 8E-02
J000000E+00Q
585819E-03
.181808E-02
.143281E-01
800178E-~02

.393838E+02
J8TGBTE+02
AB420TE+02
+800000E+03
.200000E+02
.308330E+03
438849E+02
AJSA43E+02
+438245E+02
4384)8E+02
433800E+03
432031E+02
AL1S875E+02
402823E+02
.S00000B+03
+200000E+02
418885E+03
465824E+03
4BP4B8E+0%
AT3U34E+02
AT2840E+0%
A86378E+02
~A483280E+02
JA4TB20B+02
ABO43TE+(2
+600000E+02
.200000E+02
A32868E+032
4B507T7TE+02
APETEAE+0D
490266E+03
S501008E+02
ARTHIZE+02
490088E+02
436334E+03
S24488E+02
+4000C0H+03
.300000E+03
A51BPOE+02
A499432EB+03
S508927TH+02
B14833E+02
S189T2E+0Q
534140E+02
S530165E+02
537123E+032
5599B3E+02
S0C0DOE+02
+200000E+03
A32648E+02
4P0313E+D2
511488E+02
LS17919E+02
524308E+02
S531153E+02
540758E+02
B5301BE+03
573801E+02
G00000E+02
J186TRE+DY
+221873E+02
.200000E+032
213810E+02
«229196E+02
.337144B+02
+240388E+02
1249140E+02
+253958E+02
256023E+02
.26B0OP4E+02
253388E+02
«281404E+02
164369E+02
+203P1TE+02
269784E+02
+3T73880E+02
2732T4E+02

- 41TPETE-01
-.415052E-01
~.394438E-01
- 389503E~01
~.102015E+01
-.103382E+01}
-.103631E+01
-.109888E+01
-.103608E+01
- 103551E+D1
-.103640E+01
-103T03JE+01
-.103802E+01
-.1033881E+01
~102998E+01
-.201301E+01
=.201729E+01
~.201958E+01
=.202008B+01
-.201833E+01
-.201975E+01
-.202013E+01
-.402323E+01
-.202221E+01
-.201560E+01
-.301887E+01
-.200094E+01
- 3498330E+01
-.499847E+01
-.299588E+01
- 209492E+01
-.299379E+01
-.200480E+01
-,289813E+01
-.299226E+01
-.298177E+01
=.297934E+01
-.$08001E+01
= 397100E+01
=.396948E+01
=-.296586E+01
=-.308334E+01
-.386130E+01
=.398883E+01
-.3065408E+01
=, 384887E+01
-.303548E+01
-.393833E+01
= AST847E+01
~-.496008E+01
- 493949E+01
~-.493218E+01
~.492635E+01
=-.492551E+01
- 49197BE+01
- 491318E+01
= 489T15E+0]1
- 488018E+01
-.487B08E+01
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140

141

143

143

144

145
146
147

148

149
150
151

152
153
154
158
158
157
188
159
180
161
162
183
164
185
166
167
168
169
170
171
172
173
174
178
178
177
178
178
180
181
183
188
184
188
188
187
188
189
190
191
192
193
194
185
198
187
198
199
200
201
202
203
204
205
208
207
aosa
aoe
210
211

212
213
214

215
218

+111834E+00
.000000E+00

.687126E-01

000000E+00
S08930E-01

ST8187E=-01

S62328E-01

.590322E-01

923497E-01

.DOODOOE+DD
.808382E-01

000000E+00
.867286E-01
B93979E-01
97T1349B-01
.801819E-01
940773E~-01
J000000E+00
B44570E-01
.000000E+00Q
,421183E-01
.000000E+00
.203764E-01
.219834E-01
+000000E+00
.802128E-01
.230080E~01
JITTT82E-01
.BB5488E-01
.123483B+00
138373E+00
.138226E+00
110758E+00
.134887E+Q0
.115236E+00
.130303E+00
J1212493E+00
JQ13888E+00
.109662E+00
J1099T3E+00
.106798E+00
J07509E+00
106318E+00
1038T4E+00
.103280E+00
1048156E+00
988078E~01
.103088E+00
S06840E-01
.623158E-01
+T62499E-01
.202903E-01
+205138E-01
JQO000CG0E+00
.180647E-01
105710E-01
.000000E+Q0
+449748E-01
.655628E-01
+TT8188E-01
«507513E-01
832330E-~-01
.563145E-01
873001E-01

W867324E-01
B8T5014E-01
BS89780E-01

8984833E-01

673813E~01

H11531E-01

S23282E-01

923558E-01

- 733386E~-01

934T710E-01
.788151E-01
S098TTE-01
87T04T1E-01

.188143E-01
QO00000E+00
.231437E-02
000000E+00
119966E~-02
.366883E-03
AT2007E-02
~576518E~03
-.143843E-02
+O00000E+00
-.143975E-02
000000E+00
= 4240456E-02
-.488632E-02
-.107084E-01
-460189E-02
B884058E-04
+000000E+00
448701E-02
000000E+00
357320E-01

O00000E+00 -

908400E-01
~.853811E-01
.000000E+00
-.101648E+00
=.114892E+00
= T83530E-01
~.1086887E+00
~434094E-01
~.965154E-02
«187228E-0}
-177368E-01
.282822E-01
.281686E-01
264807E-01
.238428E~-01
.178618E-01
«275503E-01
.103321E-01
J184719E-01
.326086E-02
- 152420E-02
- §T2849E-02
-.125089E-02
-.997881E-02
-.801020E-p2
-.802505E-02
107382E-01
.630180E-01
+SDOBOBE-0)
+1388306E+00
159878E+00
.000000E+00
=.148838E+00
-.17BT35E+00
-D000000E+00
- 172834E+00
=-.129093E+00
=.890349E-01
~.140281E+00
-.198858E-01
~182521E-01
J14094E~01
+282304E-01
.328812E-01
.258847E-01
284433E-01
:260013E-01
.209518E-01
.134T98E-01
AT1931E-02
.112388E-01
.3BB318E-03
122140E-02
~J28549E-02
-.146847E-02

2T77884E+02
272411E+032
+3T78490E+02
\2T8845E+02
2TIISED2
.383890E+02
«282B00E+02
.288317E+02
.20T831E+02
284 080E+02
.288805E+02
.284038E+02
293120E+02
30036TE+02
.294204E+02
JI15407E+02
«313728E+02
320204E+02
.B887B7E+02
AB5B384E+012
452981E+02
+800000E+02
AB8TE8E+02
+23001TE+02
-200000E+0%
.457333E+02
1241024E+02
ATB820E+03
.299507E+03
«285445E+02
.2B8928E+02
.289203E+02
.313099E+02
.207893E+02
«305877E+03
.28TOT8E+02
2BT070E+02
287T40E+02
«2897032E+03
+28013288+03
290189E+02
+291131E+02
293856E+02
«288423E+02
302Q88E+02
-299473B+02
+30B371E+02
J05197E+02
317288E+02
-357902E+02
«334180E+02
458304E+02
460910E+02
+800000E+02
250TSHEE+02
+2898B2E+0D2
<200000E+02
.293T01E+02
+321264E+02
.333681E+02
1340387E+02
334418E+02
.352806E+02
.329TO9E+02
323407E+02
.317918E+02
+339581E+02
+J14181E+02
JS2U44TE02
.312256E+02
«312017E+02
.312978E+02
326067E+0%
«314733E+02
.320153E+0%
-31682TE+02
.318017E+02
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n7

218

219

a30

211

222
223
224

2158
aie
227
218
229
230
a3l

233
233
234
235
236
237
238
239
240
241
242
243
244
245
248
247
248
49
250
251
1532
2583
a54
285
258
257
458
259
260
281
262
283
264
265
246
287
288
269
a70
a7
272
278
274
278
278
2
278
279
80
81

282
283
284
288
288
287

B8

a9
280
281

292

93

.TT18853E-01
.T23356E-01
.826094E-01
.515441E-01
-410801E-01
153204E-01
.000000E+00
JT40924E~-02
.138161E-01
.000000E+00
2737TTeE-01
.125185E~01
386T11E~01
-108782E-01
.354183B-01
.300611E-01
.306797E-01
.936361E-02
385340E-01
184884E-01
+38671BE-01
484306E-01
S08892E-01
.263301E-01
S550326E-01
.375464E8-01
.578222E-01
.591403R-01
585998E-01
419808E-01
570386E-01
443571E-01
518071E-01
JI94455E-01
.204090B-01
+361362E-01
.3256608-03
-.627008E-03
000000E+00
570671B-03
1084 T3E-02
O00000E+00
+10153%9E-01
.623351E-02
~.850687E-04
.504033E-02
-.457109E-032
.161829E-01
424328E-02
A498728E-04
D58309BE-02
-.138280E~-01
.108094E-01
=414304E-02
J154371E-01
199888E-01
1241400E-01
.346847E~02
-277732E-01
.146130E-01
301595E-01
-304088E~01
2428T9E-01
.1T1780E-01
»139588E-01
S43500E-0%2
.078426E-02
~198569E-02
Q00C000E+QC
-103130E~-02
.200607E-02
Q00000E+00
=.367529E-02
S17043E-03
-137001E-01
~.250980E-01
-.237788E-01

:134881E-01
320144E-03
«521629E-01
-893402E-01
J30BISE+00
\191861E+00
000000E+00
.218504E+00
-19473608+00
.ODOO0OE+00
-.410278E+00
-207213E+00
~.144180E+00
=.143218B+00
-.7123926B-01
-.18768681E-01
103339E-01
-.173727TE-01
213748801
.161012E-01
.427375E-01
.196088E-01
.148308E-01
. 136787B-01
.868496E-02
501409E-02
.3342088-02
.S08C3I0E-09
\153947E-02
=-792210E-03
.804287E-02
1054238-01
.313378B-0}
.8T48320E-01
1TT098E+00
.106700E+00
2240888+00
.223188E+00
A000000E+00
~3227468+00
-.23863TE+00
0000008400
-.220717E+00
~.138818E+00
-.813883R-01
=.1273638+00

‘=-.1838838-01

-.144869E-01
438087E-03
.113777B-01
JQ1B8241B-0}
.707103E-08
B08594E-03
.332709E-0%
271978E-02
104847E-02

- 114794E-02

-.352827E-02

-.340118E-03

~.T29088E-03

=.137885E-02
.122030E-01
4820569E-0}
.147888E-Q1
+J1B4STE+00
-137552E+00
209897E+00
.232408E+00
OO0000E+00
+A35493E+00
~.232020E+00
.00G000E+00

-.209827E+00

=, 223439E+00

=-.118814E+00
~105880E+00

- 480899E~01

+33333BE+02
3315T6E+02
.338303E+02
S40841E+02
STB82BE+03
AGTOEPE+03
+800000E+02
4TO009E+02
\368012E+02
.200000E+03
.923708E+02
2T9ATE+02
357018E+02
3TR081E+00
389312E+02
.368336E+02
362074E+02
.383024E+02
JB4P88E+02
.370429E+02
«340238E+02
345604B+02
3439TI1E+03
.§82981E+02
.3436803E+02
362329E+02
J440428+03
.34B5382E+02
H48878E+02
.J82808E+02
345723E+02
380688E+02
34T4TEE+02
9B585T1E+02
+398208E+08
A71101E+02
AB4430E+02
A$1280E+02
.800000E+03
:284860E+02
291905E+02
+200000E+02
-351587E+02
.J8T430E+02
.30B37IE+02
ADOBA4LE0D
D9T00TE+04
A11182E+02
391508E+03
.386302E+02
.388845E+03
4027T8E+02
.381323E+02
+400118E+02
S81112E+02
«3B81440E+02
.381413E+02
+400141E+02
.380341E+02
J9T171E«02
.378089E+02
ATS083E+02
874632E+02
389008E+02
.385503E+02
«399233E+02
424014E+02
500084E+02
BO00000E+D2
.508124E+02
«290083E+02
.200000E+02
-3T8O06EE+02
.308T71E+02
A14509E+02
428009E+02
A25500E+02
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2p4
295
206
297
208
208
300
301
302
303
304
308
308
307
308
aos
310
311
313
33
314
s
s
317
aie
319
320
an
323
323
324
348
326
327
e
s
330
3931
332
333
334
335
336
337
338
339
340
341
342
343
344
345
348
347
48
349
&0
381
382
353
54
355
ase
387
J88
359
360
341
362
383
364
385
Jes
387
368
369
3to

-.29T132E-01
-.294831E-01
~441058E-0}
-.273660E-0}
-.431031E-01
-.242520E-01
-.208356E-01
-.180307E~-01
-~ 37T7833E-01
-.109622E-01
-.261132E-01
-.538029E-02
B834431E-03
BS10313E-01
-.180973E-01
536207E-02
-.901177E-02
094831E-03
-.5B7500E-02
-.100030E~01
-.204831E-01
~.585949E-02
=-,13488T7E-01
.000000E+00
-.329092E-02
-.746013E-0%
.0Q0000E+00
-.206180E-01
-.396278E~01
~-.814781E-01
-.518180E-01
-.382521E-01
-, 7288238E-01
-.599841E-01
-.595852E-01
-.57T7930E-01
-T71718E-01
-.548800E-01
- T49T98E-01
-.505108E~01
-~ 448452E-01
-.381687E-01
-.68T455E-01
-.333624E-01
-.8T0486E-01
- 308611E-01
~-.308988E-01
~.854035E-01
~.588088E-01
~.368370E-01
-.508803E-01
-.273811E-01
-.138129E-01
+O000CQ00E+00
- 108913E-01
~.1528856E-01
000000E+00
-.418188E-01
= 208387E-01
-.828373E-01
= 763574E-01
=.781981E-01
~.86739268E-01
-913125E-01
-.987187E-01
- 8285TIE-01
=-103111E+00
~.521882E-01
- 819605E-01
-.9085056E-01
=.108440E+00
-.804091E-01
-.109672E+00
-.876608E~01
~.870380E-01
-.877T807E-01
=~.115707E+00

-.121132E-01
146802E-02
-.104788E-01
JT13205E-02
143304E-02
183832E-02
-.837818E-03
-.380907E-02
- 448241E-02
-.BB64684E-02
~.147108E-01
-.1327276E-01
=.120249E-01
~.433738B-02
-.168913E-01
.168867E-01
.178341E-01
.820580E-01
.1372888+00
«220785E+00
143760E+00
.222730E+00
\20T264E+00
.000000E+00
-.2251948+00
-.218046E+00
.000C00E+00
- 177328E+00
~.878907E-01
-.31414BE-01
-.893422E-01
- T93971E-02
~.205064E-02
-.114418E-03
~.237336E-03
- 269685E~-02
-.802724B-038
~B881371E-02
=-.114T49E-01
- 154670E-01
~.208304E-01
~.238094E-01
-.261316E-01
~.220504E-01
~.202472E-01
~.103858E~01
+183638E-01
.T31870E-01
198848E-01
144799E+00
.140887TE+00
+310643E+00
.187020E+00
000000E+00
J1TATRIE+00
-.181695E+00

.000000E+00

=.1308643E+00
=.180654E+00
=-,.521599E-01
=.299894E-D1
-.113988E-01
.170386E-04
+IB0048E-02
.81888TE-03
-,332234E-03
1324934E-02
-.8755230E-032
-.136884E-D1
-.21727T1E-01
-.139853E-01
-.292523E-01
-.260544E-01
-.331453E-01
-.28412]1E-01
-.113163E-01
-.282352E-01

425028E+02
A22008E+032
AB3D403E+02
490100B+02
AJTHTBE+D2
419383E+02
A419378E+02
A19382E+02
438672E+02
41B508E+02
A38074E+02
418540E+02
+413008E+032
408376B+02
4328921E+02
403195E+02
A1TS4TE+02
AOQ17T28E+02
A12T4A1E+02
JA4848TE+02
427161E+02
S315484E+02
.523060E+0%2
.GC0000OE+02
.315681E+02
323123E+02
.300000E+02
401837E+02
441536E+02
452051E+02
453224E+02
454485E+02
4688TTE+02
A54513E+02
A582654E+02
ABG337TE+0%
AT1270B+02
A587T8E+02
ATI134E+05
AB6I4TE+D2
A54298E+02
AB80490E+03
ATO411E+02
A44T44E+02
AG04B4E+02
A378788+02
431909E+02
.431040E+02
44T421E+02
443228E+02
AB9642E+03
ATE290E+02
.532007E+02
.8600000E+02
S4044BE+02
.333043E+02
«200000E+02
424182E+04
J39057E+02
+48480BE+02
ATSTTTE+D2
A4T8878E+03
4B1017E+02
A8333IE+02
JA91570E+02
.486389E+03
A9T201E+02
+4B8945E+02
ABTTORE+02
+4BTBOBE+02
500584E+03
AB5858E+02
S00189E+02
482028E+02
ATOBIBE+D2
+ATOIZ0E+Q2
AS4318E+02
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371
372
a3
374
378
378
377
k¥t
379
380
asl
382
383
384
388
388
387
358
389
300
391
392
393
394
398
a9e
387
398
399
400
401
402
403
404
405
40¢
407
408
409
410
411
411
418
414
415
416
417
418
419
420
4321
422
423
424
425
426
437
428
429
430
431
432
433
434
435
436
437
438
438
440
441

~.8388084E-01
-.111201E+00
-.779238E-01
-.8873T1E~01
-.450377E-01
-.888841E-01
-,180807E-01
-.230063E-01
.000000E+00
=-.202348E-01
-.203628E-01
J000000E + 00
=-.623092B-01
-.508885E~-D1
-102089E+00
- 940030E-01
-.104438E+00
-.0898566E-01
-.103T30E+00
=.108098E+00
=-.107308E+00
=-.921386E-01
-.100834E+00
=-989149E-01
=.113600E+00
~ 131 58TE+00
~.130747E+00
~111944E+00
-.138189E+00
-.133178E+00
=.138718E+00
=, 135748E+00
=-1232893E+00
=-.141312E+00
- 9TBT83E-01
-.9860801E-01
-.802420E-01
-.219708E-01
000000E+00
= 157884E~01
-.421031E-01
00Q000E+00
~.B44282E-01
000000E+00
-.801104E-01
.000000E+00
-.692031E-01
-.868971E-01
-.834862E-~01
.DO0CO0E+00
-.588841E-01
.000000E+00
=-.577286E-01
-,608014E-01
-.668387E-01
+000000E+00
~.T28368E-01
+000000E+00
-.800378E-01
-.920240F-01
-.108058E+00
DOCO00E+00
-.108334E+00
000000E+00
-.9514906E-01
-.808029E~01
=-511807E-01
.000000E+DO
-~.1B8404E-01
+O000000E+00
000000E+00

.201554E-01
J181238E-01
J806443E-01
.129568E+00
1T73043B+00
109043E+00
J48844E+00
\1149T4E+00
.000000E+00
=.138787E+00
-.908082E-01
.000000E+00
-.829490E-01
-.100358E-01
.J02690E-02
=.118793E-04
.101031E-01
.107888E-01
580809E-03
J147049E-02
-.347T438E-02
.139612E-03
-.10887BE-01
~4890531E-03
~.180884E-01
-.241838E-01
-.388888E-01
-.159027E-01
-.2562668E-01

© =-143277E-01

- 136483E-01
.984138E-02
437210E-01
.215037E-02
.TRE842E-01
ATT213E-01
.101728E+00
852883E-01
000000E+00
.507238E-01

-.357225E-01
000000E+00

- 445183E-03
+000000E+00
.801808E-02
.0OGODOR+00
S400979E-02
438017E-02
Jd45011E-02
.CO0000E+0Q
562604E-03
.000000E+00

- 427814E-03

-.125785E-02

-.830358E-02
D00000E+00

-.805084E-02
O00000E+D0

-.764170E-02

-.596011E-02

- 34B584E-02
000000E+00

-.1258638E-02
O000DDE+00
B18349E-03
J149151E-01
.189401E-01

' .000000E+00

180844E-01
.000000E+00
.000C00E+00

AB8TZ0E+02
4B7345E+02
486615E+02
ATBABOE+02
808381E+03
S00ETSE+02
54927TE+02
.589008E+02
B00000E+02
341641E+02
.344180E+02
.300000E+02
A43010B+02
AB2854E+02
A04T18E+02
4BO182E+02
500238E+02
.B05B851E+02
S503479E+02
.508333E+02
5OBT44E+02
.513092E+02
,510T40E+02
S1T4581E+02
.512183E+02
.512874E+02
.61200RE+02
.523133E+02
512092E+03
528430E+D2
510784E+02
\511078E+02
.814679E+02
831914E+03
534220E+02
546084E+03
54281 88+02
B6G404E+032
.800000E+02
BTBI40E+02
.348083E+02
+300000E+02
A4314BE+02
341854E+02
484800E+02
AT9703E+02
A490848E+02
{508802E+02
.511128E+02
+B058PBE+02
514426E+02
S14989E+02
5176 T0E+0%
-520585E+02
\5A3508E+02
.521139E+02
538740E+02
527804E+02
530339E+02
L3410TE+02
538830E+02
BIBTEBE+02
.E44000E+02
S48071E+02
5508683E+02
5E0492E+02
.5T0821E+02
SE28TTE+02
5B84831E+02
.586198E+02
.800000E+02
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139

IWauadws (Gauss elimination method)

NODAL SOLUTIONS [ 441]:
NODE  U-VELOCITY  V-VELOCITY TEMPERATURE PRESSURE

+000000E+00 J000000E+00 +200000E+02 512933E+01
.000000E+00 WO00000E+00 .226236E+02 513725E+01
000000E+00 O00000E+00 248145E+02 .511028E+01
J000000E+00 .000000E+00 260316E+02 500425E+01
0O00000E+00 .00C000E+00 .2688928+02 ,508TBEE+01
OCO000E+00 000000E+00 2766876+02 508193E+01
OO0000E+00 .000000E+00 .282032E+02 .807908E+01
.00C000E+00 000000E+00 28B814E+02 50T8358+01
$ .D0CO00E+Q0 «Q00000E+00 .303842E+02 508T93B+01
10 .000000B+00 CO0000E+00 S0T7427E8+02 S04T36E+01
11  ,000000E+00 CO0000E+00 .600000E+02 HO2TRSE+01
12 .000000E+00 000000E+00 .200000E+02 A08900E+01
13 ,584220E-01 -.819678E-01 240111E+02 A0T193E+01
14 .12742BE+00 -.258339E-01 .362908E+0% A08154E+01
16 ,144TBOE+D0 $89663E-02 -27T0938E+02 405185E+01
18 .132122B+00 J188811E-01. 275890E+02 A04850E+01
17 .103081E+00 .100729E-01 2T99T8E+02 -404804E+01
18 .936674B-01 «133643E-02 .285098E+02 40440TE+01
19  .838573E-01 -.584070B-02 291000E+02 404152E+01
20 .978915E-01 -.105886E-01 B00T01E+02 «403790E+01
21 .845428E-01 J143727TE-01 .D4B248E+02 .403630E+01
22 .000000E+00Q 000000E+00 .800000E+02 A04739E+01
23 .000000E+00Q .000000E+00 .2000C0E+03 B02811E+01
24 .54484T7E-01  -.1400T78E+00 .AT5882E+03 .302585E401
25 ,104580E+00 -.832989E-01 A11923E+03 .301519E+01
28 .116259E+00  ,136330E-01 .310118E+02 .301234E+01
27 .115203B+00 .331108E-01 301998E+02 .301253E+01
28  .107493B+«00 .217503E-01 .298876E+02 +301360E+01
19 .104398E+00 S047T0B~03 J00878E+02 .301240E+01
30 .100848E+00 -.B40087E-02 .308528E+03 .301164E+01
31 .914179E-01 -.241111E-02 334884E+02 .301087E+01
32 .487ITIE-01 .103311E+00 JS6T8TBE+02 901408E+01
33 .000000E+00 .000000E+00 800000E+02 201T41E+01
34 .000000E+00 JOC0000E+00 «200000E+02 +1980T8E+01
35 .3B8T82E-01 -.200503E+00 +310718E+02 198187E+01
36 .588602E-01 -~.749119E-01 .3E3865E+03 .198533E«01
37 .B81B36E-01 1328876E-01 .348030E+02 .198435E+01
38 .820031B-01 -30851TE-01 «B33363E+03 JAG8737E+01
39 .T02448E-01 .208864E-01 S2T099E+03 JP8758E+01
40 .738382B-0) .627301E-02 .32T911E+02 1908791E+01
41 .746730B-01 -.102043E-02 +331106E+03 .198721E+01
42 .642064E-01 A17428E-01 934042E+02 .198778E+01
43 | .32T7119E-01 J145828E+00 AB3891E+02 190005E+01
44 .000000E+00 Q00000E+00 +600000E+02 J199833E+01
45 .00C000E+0C  .000000E+00 .300000E+02 STT438E+00
48 ,186548E-01 = -.320347E+00 «33T87EE+02 9T352BE+00
47 .140103E-01 -.856770E-01 384548E+02 968535E+00
48 .105711E-0} 882808E-04 STT181E+08 HT0424E+00
49 .2033275E-0} 190983E-01 366012E+02 ST1043E+00
50 .315827E-01 123290E-01 .363008E+02 SHT1841E+00
51  .387349E-01 163593E-02 J61845E+02 971266E+00
52 .441340E-01 .108841E-02 .380T10E+02  ,B71670E+00
53 .38€7T6E-01 .383645E-01 .361350E+02 .OTOBGTE+D0
54 .110025E-01 .109013E+00 413014E+02 OT4530E+00
38 .000000E+00 +000000E+00 .600000E+02 BT8311E+00
58 .0000008+00 +000000E+00 .200000B+02  -.318084E-01
87 .1T48TTE-02 ~.214985E+00 .365726E+02 -.921181E-01
58 -.135780E-01 -.5T174TE-01. A12044E+02 -.3428366E-01
59 -,191107E-01 .216730E-02 408781E+02 -.348241E-01
80 -,106861E-01 .T788008E-02 402868E+02 -.338225E~01
81 .B85550E-03 «255481E-02 A02008E+02  -.343850E-01
62 ,112358E-01 -.572418E-02 S993TIE+02 -,33B255E-01
63 .180108E-01 J84253E-02 +303166E+02  ~.348334E-01
64 ,125062E-01 S5582118E-01. S87632E+02  -.342825E-01
65 -.198334E-02 .214949E+00 434329E+02  -.321254E-01
88 .000000E+00 0Q0C00E+00 .800000E+02 -.318135E-01
87  .000000E+00 .000000E+00 .200000E+02 -.10217BE+01
88 -.110159E-01 -,198773E+00 +387036E+03  -.10254BE+01
€9 -.392150E-01 -.373010E-01 43BATIE+02  -,102914E+01
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70
71
72
73
T4
78
78
T
178
79
80
81
82
a3
84
as
1]
a7
88
a9
20
a1
L]
93
S4
1]
]
87
98
99
100
101
102
103
104
108
106
107
108
109
110
111
112
113
114
118
11e
117
118
119
1320
111
122
123
124
125
126
127
128
129
130
131
132
133
134
135
138
137
138
139
140
141
142
143
144
145
148

-.458586E-01
- 4127T75E-01
~,314503E-01
-.187210E-01
-.940520E-02
=-,142438E-01
~.187631E-01
Q00000E+00
.000000E+00Q
-.325803E-01
~.640091E-01
- T83136E-01
=, T49T18E~01
=-.707823E-01
-.814083E-01
- 580648E-01
-.580113E-01
-.35T178E~01
000000E+00
Q00000E+00
=, 496575E-01
= 913457E~01
~,1C008818+00
-.108018E+00
-.107883E+00
=-.114884E+00
-.115408E+00
-, 102088E+00
-,543836E-01
.000000E+00
.000000E+00
-.845207E~01
-, 9782008-01
- 932885E~01
-.927224E-01
=-.103106E+00
=121 4E+00
~144318E+00
=-.127348E+00
,684300E-01
.0Q0000E+00Q
.000000E+00
.000000E+00
OD00COE+00
.000000E+00
\O0C000E+00
.D00000E+00
.O00Q00E+00
.000000E+00
000000E+00
.D0DO0OE+DO
.DDOO00E+00
158884E-01
.158186E-01
JGO0000E+00
00000Q0E+00
,512585E-01
000000E+00
.807052E-01
98504 7E-01
99RITEE-01
.108813E+00
J141733E+00
000000E+00
JOB2TTE+D)
D00000E+00
.921262E-01
.800405E-01
.133474B+00
JT28T20E-01
.1123008E+00
.000000E+00
.687360E-01
.O000000E+00
.805786E~01
\877631E-01
.981993E-01

-.7T39800E-03
-.217583E-02
-.100863E-01
-.166580E-01
=, 124503E-02

B3T245E-01

+319748E+00

.000000E+00

000000E+00
= 145465E+00
-.219740E-01

J08364E-03
-.644323E-02
~.194013B-01
-.287281E~01
.134217E-01
.737542E-01
1909098+00
.000000E+00
+000000E+00
-.100237E+00

241276E-02

.813183E-02
-.5953015-03
-.413234E-01

-.3246870-01

1285087E-01
.8160858E-01
+1404T4E+00
.000000E+00
000000E+00
-.1425%96E-01
104173B-01
.581085E-02
~.1284978-02
-.998884E~02
-.167387E-01
-9927T33E-02
A54421E-01
+819842E8-01
000000 +00
0000008 + 00
0000008+00
+000000E+00
.000000E+00
.000000B+ DG
000000E+00
000000E+00
+000000E+00
000000E+00
,O00000E+00
.000000E+00
-.161001E-01
-.508238E-01
.000000E+00
.000000E+00
~.168881E-01
«000000E+00
=-.149835E-01
-, 818318E-02
-.478822E-01
+138408E-02
-.212051E-03
+000000E+00
+354083E-02
.000000E+00
6030THE-02
.768576E~02
+144023E-01
B807711E-02
.1809190E-01
J00D000E+00
.235054E~-02
W000000E+00
.121510E-0%
+3TOB2TE-03
483872E-02

AITE46E+02
430016E+02
436899E+02
433292E+02
423303E+02
A155096E+02
402385E+02
,800000E+02
.200000E+03
A16088E+02
488064E+02
AB8834E+02
4T1186E+02
AT1802E+08
AB896BE+02
A53988E+02
4479028+02
489211E+03
.800000E+02
.200000E+03
A323T3E+02
.486493E+02
AP4BTLE+03
APO443E+02
.501301E+02
ABTATBE+02
A88895E+02
488000E+02
.534335E+02
B00000E+02
,200000E+03
4818268403
APP413E+03
W508907E+02
51404BE+02
530003E+02
524000E+02
520048E+02
B36973E+02
589842E+02
900000E+02
.200000E+02
433641E+02
APG234E+02
.51188BE+02
BY7E58E+03
.524283E+02
.531065E+02
.540040E+02
553815E+02
ST3T41B+02
60C000E+02
.215894E+02
.221498E+02
-300000E+DY
.213832E+02
.220225E+02
\23T178E+02
240370E+02
J249103E+02
«254040E+02
+258081E+02
.268208E+02
.353400E+02
+401848E+02
.264308E+02
205989E+02
.209808E+02
273848E+02
.273278E+032
27THB3E+02
2TI417E+02
.dT78478E+02
278p3TE+02
2TP401E+02
«282390E+02
12B2470E+02

-,102833E+01

-.1028T4E+01

-103817E+01

-.102900E+01

~.102981E+01

-.103148E+01

~.102648E+01

-.102287E+01

~.200480E+01

~.200994E+01
-201231E+01
-.201277E+01
-.201206E+Q1
-.2013408+01
=-.201264B+01
-.201568E+01
=-.201486E+01
=.200811E+01
-.200021E+01
~.2082587E+01
-.298883E+01
- 408912E+01
-.298828E+01
~.208789E+01
~.298840E+01
=398747E+01
= 298766E+01
~.20B478E+01
~397432E+01
-.297187E+01
~.395281E+Q1
-.304369E+01
~.398210E+01
~.39584B8E+01
= 395594E+01
=~ J9530TE+01
~.388150E+01
~.394804E+D1
= 303843E+01
=.392804E+01

= 39308BE+01
=.497208E+01
~495384E+01
~.493308E+01
= 492476E+01
~.492093E+01
~.401807E+01
~.491234E+01
- A805T4E+01
~.468971E+01
~48T27T2E+01
- 48TO84E+D1
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147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
185
168
167
148
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
188
197
198
199
200
201
202
203
204
208
208
207
208
208
210
211
212
213
214
215
218
217
218
219
220
221
222
223

.5894209E-01

921013E-01

000000E+00
.835837E-01

.000000E+00
+868931E-01

B92TE5E-01

968953E-01

B01752E-01
H3FT4TE-01
.000000E+00
.844501E-01
L0000C0E+00
A208T4E-01
.000000E+00
.203847E-01
«220344E-01
.000000E+00
.804335E-01
.4307T24E-01
582029E-01
«86023T7E-01
124120E+00
136267E+00

..13T248E+00

J111773E+00
135640E+00
.118310E+00Q
+J131145E+00
12182BE+00
+J113762E+00
.110084E+00
.100849E+00
.108345E+00
.107119E+00
+104T48E+00
.103261E+00
-102258E+00
+103980E+00
.978188E-01
+101893E+C0
BO04386E-01
831936E-01
JT89097E-01
.203017E-01
+204686E-01
WO00C00E+Q0
.161469E-01

. «108426E-01

«000000E+00
452139E~01
.690437E-01
.T83514E-01
.510858E-01
+842373E-01
ST1128E-01
884429E-01
.878433E-01
B83482E-01
S5T9762E-01
889708E-01
.871928E-01
909038E-01
914108E-01
D09479E-01
JT1BT48E-01
H1081TE-01
JT53999E-01
.89BEBBE-01
.882682E-01
+774193E-01
+718620E-01

- .823539E-01

515105E~01
415359E-01
1561988E-01
.000000E+00

~.5794156E-03
= 142380E-02
.00C000E+00
- 144970E-02
.000000E+00
-, 495135E-02
~.038473E-02
-.107T18E-01
-.858800E-02
330498E-04
.000000E+00
446943E-02
000000E+00
JA8737T9E-01
000000E+00
H07898E-01
-, 8843TOE-01
.000000E+00
-.102025E+00
-.115267E+00
-.T98724E~01

- 100494E+00.

-.4380T6E-01
-.983723E-02
.13T7215E-01
-.181842E-01
S86558E-01
.295T82E-01
«269418E-01
.243481E-01
.181000E-01
.283662E-01
108943E-01
.142766E-01
3B8038TE-02
-.141321E-02
-.573014E-02
- 104383E-02
=-.101137E-01
=-034249E-02
-.9104T3E-02
«108195E-01
B30784E-01
.298020E-01
«138736E+00

.180503E+00.

000000E+00
~148938E+00
- 179209E+00
+000000E+00
=-.173833E+00
-,130128E+00
-.J00510E-01
~,141532E+00
-.2032306E-01
=-.202084E-01
.113238E-01
+287808E-01
,336349B-01
+285TBOE-01
.298040E-0]
+370091E-01
J238708E-01
.14T182E-01
JIB53924E-02
128703E-01
.B19682E-03
+134848E-02
-.381620E-02
= 200485E-02
J108291E-01
A30234E-02
518968E-01
.686683E-01
.130353E+00
191381E+00
000000E+00

285347TE+02
.26T8B1E+02
+2B4990E+02
+3BBBTGE+02
294130E+02
+2R3234E+02
J005321E+02
.494528E+02
\315580E+02
.313047E+02
\320370E+02
A86942E+02
4B5839TE+02
AB3080E+02
.800000E+02
AB8008E+02
«230880E+02
.200000E+03
.38T204E+02
.341061E+02
ATE941E+02
.209831E+02
+288810E+02
.389109E+02
«289370E+03
.312815E+02
«A8T904E+02
S0BTEOE+0%
.287096E+02
.287025E+03
.287688E+02
299B8T8E+02
3890%0E+02
299175E+02
201188E+02
.393880E+02
.396631E+02
.30298TE~02
«200045E+02
-308777E+02
305505E+02
-317600E+02
J08209E+02
334807E+02
ABB4BGE+0D2
481133E+02
.800000E+02
AB0THEE+02
250626E+02
«200000E+02
2937T38+02
.321353E+02
+333TT4E+02
S40296E+02
334875E+02
.352848E+02
+329908E+02
.323390E+02
«317TIZE+02
.339413E+02
«313910E+02
.320200E+02
«312102E+02
313060E+02
.313253E+02
J27024E+02
315123E+02
329BT4E+02
+317269E+02
+319487E+02
J23B0BE+02
331899E+02
3358TBE+02
.347282E+02
3T6244E+02
468208E+02
B0000CE+02
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224

225

238

227

228
229

230
25

233
233
23¢
238
238
237
%36
239
240
241
243
243
244
245
248
247
248
249
250
251
283
253
254
258
258
257
158
259
260
261
262
263
264
208
266
267
268
269
270
271
72
278
274
278
376
277
178
379
280
281
283
283

284"

285
288
287
a88
2889
200
291
292
93
294
293
296
297
298
298
300

.743113E-02
.138168E-01
Q00000E+00
.273601E-01
\124232E-01
.3563680E-01
202187E-01
354 T5BE-01
«309868E-01
.314654E-01
.888615E-02
341362E-01
.152881E-01
.3875T3E-01
A49569E-01
A97898E-01
.258060E-01
S535TI0E-01
.387800E-01
B62094E-01
.582026E-01
.590688E-01
A10733E-01
S5T8723E-01
A446T9E-01
.313865E-01
.396493E-01
.205628E-01
.258033E-01
332492E-02
- 391092E-03
CO00D0E+D0
L50405E-02
H050814E-03
O00000E+ D0
.$67631E-03
SA78T4E-02
-.100741E-032
-.022805E-02
-.8014184B-03
-.185091E-01
-.474208E~02
- 141918E-02
445760E-02
- 183347E-01
102T12E-01
~437361E-08
188788E-01
+307158E-01
.251816E-01
563710E-02
283244E-01
159005E-01
.303783E~01
JOB484E-01
244949E~01
+173513E-01
J4289TE~D1
38B440E-032
40884 TE-02
=184818E-03
000000E+00
~-.993453E-03
1T9718E-02
+000000E+00
-.425820E-02
4221B8E-03
=~ J4T544E-01
-.257004E-01
-.264861E-01
-.320041E-01
~.321834E-01"
- 456233E-01
~.298834E-01
=~ 436217E-01
- 288042E-01
~.205939E-01

«218223E+00
= 188184E+00
OD000DE+DO
~211262E+00
=-.207789E+00
=~ 148498E+00
=.144456E+00
= TIBTIBE~D1
=.199080E-01
+J00374E-01
-.1B87830E-01
\233171E-01
J1TOT89E-01
.248260E-01
.128056E-01
.1770458-01
180908E-01
.1043328E-01
.880491E-02
4Q8900E-02
A483277B-03
«301548E-03
-.1818308-02
089668E-02
.884278E-02
.302788E-01
.868504E-01
.178T49E+00
-108034E+00
224747E+00
«223153E+00
LOGO00DE+0D
-.233118E+00
~.2335631E+00
00D000E+00
~321191E+00
-.137833E+00
=-.849335E-01
-.137897E+00
=-.178849E-01
=-.154830E-01
.387448E-02
.1232838E-0]
\141498E-01
7T7388E-0%
.113864E-01
BE58682E-03
884037E-02
.2798048-03
-.880112E-03
-,187041E-02
- 443281E-03
-.T84024E-02
~.296673E-02
108681E-01
A89289E-01
.133154E-01
117835B+00
.128838E+00
209484E+00
A32588E+00
+000000E+00
1298788E+00
-.4332B8BE+00
QOQQUQE+D0
-.200353E+00
-223829E+00
~.118412E+00
=~ 10524 TE+00
= 48434TE-01
-.128393E-01
+104075E-02
=-.1053B4E-01
364942E-02
AB149TE-03
.178868E~02
~.379860E-03

ATTI45E+02
288080E+02
200000E+02
323880E+02
.2TORABE+02
388903E+02
AT3000E+032
380312E+02
JS08Z08E+02
482180E+02
\3B255TE+02
L3B8151E+0%
.371328E+02
B49503E+02
L3458T4R+01
3440848402
JJ64451B8+02
348711E+09
,362196E+:0%
S44120E+02
3449328403
D45428BE+03
J3813898+03
.348602E+02
.360035B+02
JJ4T844E+02
3589018+02
398580E+03
BT12T1E+D2
A4084031E+02
A491442E+02
.G00000E+02
JJA4546E+02
.291826E+03
+200000E+02
L301583E+02
38T340E+02
.398480EB+02
A00T20E+08
39T7040E+02
411230E+02
992193E+02
.387821E+02
386102E+02
-404029B+03
+3B3B30E+02
A0S04TE+02
S828T0E+02
J81953B+02
JB0TIBE+D2
A01051E+02
+JTEOBOE+02
967498402
3T87T83E+02
JOT4241E+02
A742T4E02
388483E+02
385801E+02
J99008E~02
A424137TE+02
500181E+02
+00000E+02
5081 60E+02
.2998208+02
400000E+02
ATEBOTE+Q2
.308817TE+D2
414330E+02
428892E+02
A25276E+02
424963E+02
.4332151E+02

JAIPOBIE+DE
A430111E+02

A38834E+03

+419202E+02

A18022E+02
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301
Joi
803
304
308
308
307
308
309
310
ali
aa
313
aid4
s
318
n7?
318
319
310
321
3132
339
324
328
aze
327
328
319
330
331
333
338
a34
ass
33s
337
a3e
a8
340
a4l
342
348
44
348
348
47
48
349
380
as1
38
353
354
3585
3568
3587
3se
359
Jeq
381
3462
383
asd
366
3886
387
388
309
370
371
372
373
374
378
378
317

-.148658E-01
-.376980E-01
-.887984E-02
-.246880E~-01
-.308255E-02
.A267233E-02
.808678E-02
- 130454E-01
.509981E-02
-.841909E-01

\T02677E~-03
-.661624E-03
-.990310E-03
-.203827R-01
~-.684363E-02
-.125083E-01

.000000E+00
-,329810B-02
-.738049E-03

J00000DE+00
-.204723E-01
-,305080E-01
~.514860E-01
-,5134358-01
~.5845032B-01
- 719984B-01
-.808974E-01
-.595909E-01
-, 875700E-01
-.76306878-01
- 5458268E-01
- TIT824E-01
-.500640E-01
~.445764B-01
-.3780708-01
-.6T2893B-01
-.336701E-01
-.870328E-01
~.300403E-01
~.201037E-01
-.351342E-01
-.5618108-01
-, 358101E-01
-.506045H-01
-.273244B-01
-.1383682E-01

000000E+00
-.105748E-01
-.181517E-01

.000000E+00
~.414408E-01
-.204385E-01
-.622075E-01
- T58317E-01
= 772783E-01
- 8434 72E-01
-.902689E-01
- S78870E-01
=, 917553E-01
-,102693E+00
-.8317971E-01
-.831429E-01
~.914064E-01
~.108B84E+00
~.901933E-01
~110192E+00
-.BBOBZ4E-D1
-.871701B-01
~.875308E-01
-.116T43E+00
-.833220E-01
-.111013E+00
-.T78581E-01
-.886123E-01
~.450345E~-0}
-.857184E-01
-.160903E-01

-.325523E-02
-.5T4588E-03
- T073B81E-02
-.141813E~01
~,11858T7TE-01
~-.118390E-01
- 4TTISTTE-02
-.180370E-01
JA8TOBE-01
171884E-01
.8073589E-01
VISATIAEDD
2490780E+00
143144E+00
R2308TE+00
20781 5E+00
.0DO00DE+DO
~.224498E+00
~.318030E+00
+000000E+00
~17T4499E+00
-.888108E-01
~.307T04E~-01
~.888878E-01
- T71387E-02
-.280187E~-02
-.15377T4E-01
~130268E-02
-.431207E-02
~.188837E-02
~.980640E-0%2
-.138422E-01
- 180431E-01
-.203081E-01
-.326851E-01
-.286083E~01
~.200486E-01
~.254280E~01
-.994800F-03
.189330E~01
JT23446E-D1
.194430E-01
J144294E+00
J140641E+00
.210824E+00
197983E+00
WO0C000E+00
J70148E+00
~191888E+00
Q00008+ 00
=-.130142E+00
=-.150404E+00
-,818076E-01
- 48T70688E-01
-.10037T0E-01
JTI04TE-02
J09223E-02
B15405E-02
-.125348E-02
+B36804E-03
=JTI010E-02
~145103E-01
- A17356E-01
= 140730E-01
-.2883278E-01
-.277874E-01
- 338030E-01
-.280581E-01
-.112284E-01
~231490E-D2
+198152E-01
17T889E-01
DS93341E-0}
129401E+00

. JA78255E+00

J108080E~00
+J48690TE+00

A18797E+02
A36024E+03
A18353E+02
ASE190H+03
A16815H+02
A134T9E+02
4084B5E+02
A20173E+02
A030T1IE+02
A417412E+02
401 480E+02
A13563E+03
A4B400E+02
A26900E+03
S5184B83E+03
S23043E+02
.800000E+02
\315334E+03
.322834E+02
.300000E+02
40146018402
A41028E+02
.4B2146E+02
AB27378+02
4583883E+02
ABBODIE+02
ABSB13E+02
4EIB0BE+02
AS3031E+02
AT0037E+02
AB4084E+02
AT1TTOE+D2
453804E+02
AB%581E+03
A49083E+02
AOR688E+02
A44588E+03
AB0240E+02
ASTBTEE+02
A31607E+02
430689E+03
44T083B+02
A43893E+02
ABDBBZE+D)
ATH102E+02
531930E+02
.BODOODE+D2
540350E+0%
\331793E+02
.200000E+02
423780E+02
.338883E+02
ASLLDTE+02
A75501E+02
AT6333E+02
AB0860E+D0
482836E+02
4914338+08
AB4BB1E+02
A97214E+02
ABE590E+02
ABTE18E+02
ABTLBBE+02
500BBBE+032
AB5E90B+02
500375E+03
AB2009E+02
ATB4BTE+02
4T00B3E+02
AD4223E402
AB5381E+02
A8T0B9E+02
48B0DBE+0T
ATSB0DE+02
508135E+02
500261E+02
549183E+02
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378
e
380
381

382
383
384
385
388
387
388
389
390
391

N
393
304
385
396
397
398
399
400
401
4102
403
104
405
400
407
408
409
410
411
412
413
414
415
418
417
418
418
420
4321
432
423
24
425
418
427
4138
42%
430
431
432
433
434
435
438
437
438
438
440
441

=-.230884E-01

JOQ0000E+QD
-.201832E-01
~.203516E-01

.000000E+00
-, 631447E-01
-.903808E~01
-.1016845E+00
-.93928BE~01
=, 1039B0E+00
-.#88204E-01
~.103341E+00
- . 104958E+00
=~ 10T414E+D0
-.921177TE~01
-,110128E+00
-.983881E-01
- 113080E+00
-121751E+00
=-,130T80E+00
~-.111883E+00
= 138134E+00
-.133073E+00
-.13883BE+00
~.135T48E+00
-.123810E+00
=, 141 3098+00
-.980102E-01
- 908 792E-01
~-.608878E~01
-.220393E-01

.000000E+00
-.138377E-01
-.420089E~01

00CODE+DD
- B44449E-01

000000E+00
-.801480E-01

,000000E+00
=-.002248E-01
-.080040E-01
=.834841E-01

O00000E+00
-.588808E-01

O00000E+00
=-.577T1568E-01
-.805417E-01
-.880T220E-01

.D00000E+00
= T725029E-0D1

LO0000B+00
-, 799200E-01
-919231E-01
~.105023E+00

000000E+Q0
-.106380E+00

.000000E+00
- BE39562E~01
=.B0TO0BE-01
=.813005E-01

000000E+0Q
- 15TG11E-01

000000E+00

.000000E+00

.115304E+00
.00000DE+00
-~ 13872BE+00
-.2908039E-01
-000000E+00
-.829368E-01
-, 105391E-01
S15888E-03
.230250E-04
J1007T78E-01
107B71E-01
L63948E-02
.128534E-02
-.350244E-02
136459E-08
-.108813E-01
-.483804E-02
-1 TA094E-01
=-.24C114E-01
-.285073E-01
~15014298-01
-.2534408E-01
~,144301E-01
-.13702BE-01
BSETOSE-D2
486120E-01
.198858E-02
JT95T10E-01
ATTATIE-OL
101981E+00
B56538TE-01
.000000E+00
.50BBB5E-01
- 357418E-01
.000000E+00
~ 4 4BOLBE-00
.Q00000E+00
801508E-03
000000E+00
840824E-02
A36282E-02

.144362E-03 -

,O000000E+00
5T3021E-03
{000000E+00
~.384188E-03
-.1221188-02
- 234944E~-02
L000000E+00
-, 804108E-02
ODODOOE+D0
-.T6TO86E~02
~.498444E-02
-.382519E-02
Q00000E+00
=142090E-02
+0000D0E+00
S00T38E-02
14921 3B-01
169837E~01
.000000E+00
.181130E-01
DO0000E+00
LO00000E+00

S58B00E+03
.800000E+02
S41544E+02
+344130E+02
J00000E+02
~441884E+03
482609E+02
A94845E+02
486128E+02
L500225E+02
SO5884E+02
S03B34E+02
SO0458E+03
.508933E+02
.519193E+02
5109898+02
517544E+02
JL512387E+D2
.512083E+02
.B12B83E+02
522114E+02
512001E+02
526324E+02
.510843E+02
.510R88E+02
514351E+02
B31T76E+0%
523983E+02
S45916E+08
S42634E+02
.589309E+02
.B00000E+02
.578275E+02
346067E+02
.200000E+03
A421288+02
.341648E+02
484402E+02
ATST0TE+02
499863E+02
506843E+02
L511186E+08
S0EB3BE+02
5140982E+02
515043E+02
5177248402
.5305908+02
523493E+02
-531150E+04
520684E+02
527843E+03
530148E+03
B5IIGPSE+02
53B413E+03
.588681E+02
543B83E+03
S40559E+02
S50T71E+02
,BE9594E+02
ST0T47E+02
.882799E+03
584200E+02
586166E+02
.800000E+02
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