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I. INTRODUCTION

This is a manual for the program COMPT which computes the non-steady two
dimensional flow field resulting from the interaction of two successive
blade rows. The manual is designed to provide guidance in running the
program and a brief description of some of the numerical details. Tech-
nical details are found in Reference (1).- A brief review of the main
features of the program follows.

The complete annular region of a set of blade rows is analyzed by consider-
-ing only one blade passage in each blade row (see Reference 1). In order
to facilitate the computation, the computational region is chosen to en-

-~ _ compass seven domains as shown schematically in Figure (la).

Domain: ,
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(b) Transformed Square Domains

FIGURE 1. TYPICAL PHYSICAL AND TRANSFORMED DOMAINS FOR A
COMPRESSOR STAGE
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These seven domains are stretched by transformations into seven equal
square domains shown in Figure‘(lb). The time dependent solution is
then computed in each domain using the Lax-Wendroff technique as de-
scribed in Reference (2). The program takes about 0.7 x 10-3 seconds

of central processing time per mesh point per time step when executed on
a CDC 6600 computer using the FTN compiler (Scope 3.3). A typical
computation may contain 847 points (11x11x7) and require of the order

of 1000 to 2000 time steps to come to completion. This type run should
take about 15 minutes of computer time, and require about 145,000
(octal) core locations. ‘
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II. THE NUMERICAL COMPUTATION

The flow field is computed in each of the seven domains using equations
appropriate to each domain. ‘Figure (2) shows a typical domain with the
types of grid points identified. After the flow at all interior and bound-
ary points in all seven domains has been evaluated, boundary conditions
are applied by specifying flow variable values af the exterior or virtual
points which are located one mesh spacing outside of the boundary, see
Reference (1) for details. The computation can then proceed to the next
step. Each step consists of two iterations shown schematically in
Figure (3). The first iteration proceeds from t to t + %} using time
derivatives evaluated at time t and the average value of the four neigh-
boring points as the initial value at time t, thus allowing a "damped"

value at t + %} to be computed. The second iteration then computes time

derivatives at t + %} using the values just evaluated there, and combines
these with the second iterate initial value which is a weighted average
of the central pointvva1ue at time t and the previously computed average
of the four neighboring point at time t, to arrive at a new value at time
t + At. This procedure is followed for each of the interior and boundary
points and for each of the seven domains.

The boundary conditions are then applied to each domain by specifying the
values of the flow variables at the exterior of virtual points. These
values are obtained for the vertical or x=constant lines from the adjacent
domain (with interpolation and/or phase shift if necessary) and for the
horizontal or y=éonstant lines from the first set of interior points at
the opposite boundary (with phase shift if necessary).

The program itself handles these operations by means of the main program
COMPT and various subroutines. Figure (4) is a simplifed flow chart show- -
ing the operations which are as follows. The main program, COMPT, handles
| input and output operations, initializes all data and guides the computa-
tion through its iterations and boundary condition applications. The sub-
routines ITER1 and ITER2 handle the grid point computations for the first
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and second iterations discussed above. The exterior boundary conditions
are specified by subroutines HOBDRY, VEBRY1 and VEBRYZ2. " HOBDRY determines
all of the horizontal boundaries and some vertical ones while VEBDRY1 and
VEBDRY2 specify the remaining vertical boundaries. VEBDRY2 also handles -
the conversion of the displacement thickness into an inviscid wake. The
remaining subroutines are QSOLV, AABB, FAT, AVERAG and PSOLV. QSOLV -
solves for the pressure p gives pu, puH, pu2 +-p and v/u. AABB specifies
parameters ‘AA, BB and H, the shape factor, for the boundary layer compu-
tation, where o '

S = M (R,

FAT is a linear interpolation routine. AVERAG computes average propefties
from properties at two points so that pu, pu2 + p, puvy and puH are conserved.
Finally, subroutine .PSOLV solves for the pressure p given pu, puH, pu2 +p

and puv. ‘
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ITI. INPUT
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"~ The listing of the program is given in Appendix I. This will aid in identi-

fying the input to the program., The program is started initially by input

cafds-on]y. Later it can be restarted by cards only or combinations of card

and tape (or disk) inputs.. The basic input cards required are as follows:

Card -
Number Name Columns - Format
1 - ITAPEI 1-5 15
2 . ITAPEO 1-5 15
3 IPUNO 1-5 . I5
4 CIDIM 1-5 I5
5 NONDIM 1-5 15
6 IDATA  1-5 I5

Value
0
1

Comment

read cards

read cards and first
tape file

read cards and second
tape file

no results are written
on tape for restart

for restart, results
are written on tape 8
or-9 ’

no cards punched for
restart _

for restart, cards are
punched on output cards

MKS system
FPS system

dimensional initial input
" non-dimensional initial

input

all daté is constant 1
card read in (initial
input only) ‘

many cards read in (initial
or restart)(see last card)
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Card

Numbep Name
7 IPRT
8 IDEBUG
9 ITEBUG
10 . IDELTA
11 NBLADE
12 "~ LBLADE
13 IBLEQ

Columns ‘Fbrmat
1-5 I5
125 I5
1-5 - I5
1-5 I5
1-5 I5

1-5 15
1-5 I5

Value

integer

-0

| integer

(n)

0

integer .

nf

Page 9

Comment

number of time steps
between complete print-
outs

NBLADE determines the num-
ber of time steps

n time steps of computa;
tions (use for debugging)

only final iteration for
each print time step to
be printed

both iterates printed

inviscid
viscous (computes &*)

final value of number of
blade spacings to be span-
ned in the computation

(for equal spacing, IBJEQ=
0 can be any value; for un-
equal spacing only, nf=nj+l
where ni is the starting

“value) :

blades aligned, DOMR=0
(do not use, test only)

blade positions arbitrary

!

equal spacing

NOBL<MOBL<2*NOBL (requires
phase lag for boundary
conditions)
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Card ‘ :
Number Name Columns Format " Value -
14 IPI 1-5 15 0
_ L
2
Ty
15 IDA 1-5 15 0-
. ' 1-7
JA T 6-10 15 1-13
KA - 11-15 15 1-13
16 IDB,JB,KB
17 10C,JC,KC
18 1DD,J0,KD Repeat of card I5 for
19 IDE,JE ,KE '
20 1D6,J6,K6
21 IDC1 1-5 5 - - 0
| 1-7
JCl 1-13
22 1DC2,JC2 Repeat of card 21 for
column.
23 IDS 1-5 15 7
24 IDP(1)  1-5 15
1DP(2) 6-10 15
IDP(3) 11-15 I5
I1DP(4) 16-20 15 ~
IDP(5)  21-25 I5 0
IDP(6)  26-30 15 1
IDP(7) 31-35 15

Page 10

Comment.

prints. no complete field
prints input field

prints field with boundary
conditions

prints 1 and 2

suppresses point'print

domain of point printed
at each time step

'J value of point

K value of point

5 more points.

suppresses print column

~ domain of column printed

each time step
J value of column

additional print

always use 7

no printout of this domain
printout of this domain

for each complete print-
out :
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Card -
Number Name
25 JI(ID)
to
31 JF(ID)
32 Js
KS
33 ISLLE
ISLTE
34 © COEFTH
35 NOBL
MOBL
36 CEI
ES1
37 RADLE1
38 YUXLE(1)
YLXLE(1)
39 YUuIC

YLIC

1

Page 11
- Columns Format Value Comment
. ' ID 1 "3 4 6 7
1-5 RS 3 2 3 3 3
6-10 15 1(9s-1) | (98-1)| 95 | (35-1) [ (9S)] (J5) |(J5-1)
1-5 I5 (number of Ac's) + 3
6-10 15 (number of Av's) + 3
1-5 I5 0:. do not use
6-10 15 1 ~ values other than these
1-15 EI5.8 0.0-1.0  use 0.5; leading and
trailing edge computa-
tion modifier
1-5 I5 N number of blades in up-
stream row
6-10 I5 M number of blades in down-
_ stream blade row
1-15 E15.8 dimensional, axial..chord
. component :
16-30 E15.8 _dimensional peripheral
blade spacing
1-15- E15.8 0.0 sharp leading edge
finite do not use
1-15 £15.8 slope of leading edge
| lower surface
16-30 E15.8 slope of leading edge
upper surface
1-15 £15.8 coordinate of top of gap
' . (i.e., lower blade surface
16-30 E15.8 coordinate of bottom of:gap

(i.e., upper blade surface)
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Card A
- Number Name Columns Format value ‘Comment
40 E Same as 39. o o S
to

‘(39+(JS-2))1 Coordinates of remainder of blade spacing gap.

(39+(JS-2))+1 - . Repeat cards 36 to (39+(JS-2))
te for downstream set of blades (all 1's
(39+(JS-2) )+(4+(Js-2)) are replaced by 2's in the names)
- (43+ : S : :
2(0s-2)+1 -JV 1-5 I5  3<JV<(JS-1) determines C4=C2(JS-JV)
(43+ ' _
2(JS-2))+2 OMR(1) 1-15 E15.8 ' . (a) IBLEQ=0, arbitrary
- OMR(2) - 16-30 E15.8 - . (b) IBLEQ=1; OMR(2) >
‘ - OMR(1) o
+3 PI 1-15 E15.8 pressure
TI 16-30 E15.8 temperature at - o
uI 31-45 E15.8 u velocity
- VOUI 46-60 £15.8 v/u _
+4 WM 1-15 ~ E15.8 29, molecular weight
- iGAMMA 16-30  E15.8 L4 yeeh/ey
+5 REYCR 1-15 £15.8 M critical Reynolds number
' - for turbulent flow
+ - MU . 1-15  E15.8 viscosity
+7 EN - 1-15 ° . E15.8 " turbulent profile
, | | (el L)
 KAY 16-30  E15.8 - assumed value for adverse

pressure gradient effect
on turbulent profile
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Card .
Number Name Columns “Format - Value Comment
+8 PHI 'i-15  E15.8 0.1 - numerical damping coef-
" ficient for second iter-

~ , ate

The above cards are always read in even for restart.

The following data comes from cards or tape depending on the value of ITAPEI.
The values given on the subsequent cards are for an initial start run. A1l
values are automatically updated for restarts either on tape or on cards
punched. : . )

(43+2 - S .
(JS-2))+9 ISTART 1-15 15 0o initial run
o :  restarts
+10  ITIME 1-5 . I5 0  elapsed time steps
: ' : ~ (internally ITIME =
, ITIME + NNN if ITIME=0)
IPT 6-10 I5 1 print counter
+11  NTIME  1-5 oI5 0 large gap counter
NPT 6-10 I5 _ 1 - gap print counter
MTIME 11-15 I5 : 0 small gap counter
+12 IPHI 1-5 15 - 0 -phaée lag' parameter
- IPSI 6-10 I5 0 phase lag parameter
+13 TIME 1-15  E15.8 0.0 elapsed time (non-
_ _ dimensional)
+14 uz ©1-15 E15.8 " largest initial Mach num-
_ : ‘ : ber in flow field or larg-
est expected.
+15 §PAIH 1-15 E15.8 0.0 parameters needed
SRUAI  16<30 - E15.8 0.0 to compute +
SRUVAI 31-45 E15.8 - 0.0

. boundary
SRUZPP 46-60 E15.8 0.0
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Card ,
Number Name Columns Format Value ' Comment
+16 PC 1-15 E15.8 - | pressure -1 card only for
to last C 16-30 . <E15.81 temperature ~ initial run using
card uc - 31-45 £15.8 u-velocity constant flow field;

vove 46-60 E15.8 v/u . many cards for card
| S ' restart or specifying
variable initial flow

field. (see card 6)

Several,comments-regardihg some of these cards are in order. When a value is
commented upon not to be changed, the reason is that this card was either used
during debugging or a future change was anticipated. For the coordinates of
the blades, the first card (e.g., card number 39) defines the leading edge and
the two values YUIC and YLIC should differ by the corresponding'spacing, e.g.,
- ES1; the same holds true at the trailing edge. This applies to both sets of
blades. It is to be noted that the U refers to upper, meaning ‘the upper edge
of the blade spacing gap and similarly L to 1owér. The values of the variables
for card numbers (43+(JS-2))+9 and larger, are those which are to be used in
initiating a run. Thereafter, for restart thése cards are removed for a card
restart and replaced with the punch file from the run to be restarted. In case
of a restart using tapes or disks these cards may be left attached but will be
ignored. ' '
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Iv. OUTPUT

The output is almost self explanatory. Sample oufputé are shown in Apbendix
I1. First all variables read in are printed out. The input of the complete
flow field can be suppressed by Eetting IPI (card 14) to 0 or 2. Then the
whole initial field with boundary conditions is written at each point in each
domain for which IDP(ID) (card 24) has been set to 1. Domains with IDP(ID)=0
will not be printed. The outﬁut identifies the time step ITIME, the time TIME,
the domain ID and J value in that domain and its corresponding X coordinate
and the mass flow MDOT across that section. Then a block of data, headed by
‘the heading K, Y, P, RHO, U, V, E, T, H, M and CP for KS+1 values of K, gives
all the'data for that X station. The number of blocks in a domain equals fhe
number of X stations in it. This type of information is repeated again after
IPRT time cycles and after each blade gap and for the final time step. In-
termediate data at each time step for up to 6 points and 2 columns is also
printed. Also printed are the peripheral and axial force components per
blade gép in the two sets of blades. PDAI is the axial force and PAIH is

the peripheral force experienced by the fluid. For'equa] spacing the nega-
tive of these quantities becomes the forces on the blades. The displacement
thickness on each blade side is also printed out following each blade domain .
as DSU and DSL and the viscous drag DRAGU and DRAGL as well as the axial in-
dividual force contributions PDAIU and PDAIL are also given. )
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v. LIMITATIONS
The program ha§ several limitations at the present time.

(1) The boundary iayer displacement thickness evaluation
is presently done only normal to the axial direciion
but can be extended to be calculated normal to any
direction. '

(2) The conversion of the displacement thickness into an
. inviscid wake is valid on]y'for equal blade spacing.

(3) The unequal spacing logic changés have been FORTRAN de-

' bugged, however, sample calculations to test that the
correct results are obtained have been carried out only
for one time step and only for the special case IBLEQ=1
and NOBL=10.and MOBL=10. :

(4) The mean slope of the trailing edges of both blades and
" the leading edge of the upstream blade must be restricted
to within the range of i45° for unequal number of blades
.in the two blade rows (IBLEQ=1). The leading edge of the
downstream b]ades must be restricted to within the range

of
: -1 | ES1
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_APPENDIX T
PROGRAM LISTING

A H.sting of the FORTRAN IV program COMPT as executed on a CDC 6600 computer
operating under the SC@PE 3.3 system, using the RUN(s) compiler and SETCORE
(i.e., core is initialized to zero), follows: :

o
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: 000003

000003
000003
000003

;000003

000003
000003
000003
000003
000003
000003
000003
0000G3
000003
000003
000003
000003
000003

: 000003
000003

000003
000003
000003
000003
000003
000003

. 000003
- 000003

000003
000003
000003
000003
000003
000003
000003
000003
000003
000003

OO OO0 0DOVOO 0O

P

\‘J
Page Al-1

PROGRAM COMPT(INPUT,QUTPUT, PUNCH, TAPES= INPUT, TAPEG= CUTPUT TAPE?
1 PUMNCI,TAPESB, TAPE9,TAPE1, TAPE2,TAPE3, TAPE4)
DIMENSION R1(7,13,13),P1(7,13,13),U4(7,13,13),V1(7,13,13),

E1(7,13,13),R2(7,13,13),P2(7,13,13),U2(7,13,13),v2(7,13,13),
£2¢(7,13,13),

NSU(2,13,3), DSL(2,13,3),YU(2,13),YL(2, 13)0JX(7) JF(?)
fYUXLE(2),YLXLE(2),0MR(2)

(PDAL(2),FDATUC2),PDATL(2)

+DRAGUCZ), DRAGL(2)

2 IDP(7)

1PAT (D)

1P3(5,9, 11).Pu(5o9o13) U3(5,9.13),V3(5 9,13)
WPM(5,9,13),RM(5,9,13),UM(5,9,13),VM(5,9,13)
.P4(9.13),R4(9.13).U4(9.13).V4(9.13)
$PSCI,13),R5(9,13),U5(9,13),V5(6,13)
1P32(9,2),R32(9,2),1U32(9,2),V32(9,2),
PH2(932);Dﬂ2(9:2)JUM2(9:2);VM2(912)p
P35S(6,2),R35(9,2),U35(9,2),V3S(9,2).,
PH1S(S6,2),RMS(9,2),UMS(9,2),VMS(9,2)
CCIOMHMOl RZ,FR2,U2,V2,E2
CIOMHGCH1/A/GAMMA, GAMLL
COMMO/N/0MR, NBLADE NONDIM,ITER PHI-
Comio 1/81/ IBLEQ
u)MJCJ/dg/ IDEBUG

aMMeal/C/DSU, DSL
C)MHOJ/)/ ID,J,KJ2IDS,K
CIMMQ I/EY IrJFnJS)KS
C)vwol/F/YU :
CaMHoN/Gys X, RDX Rsz RDX2
COMHOII/H/DNSRUNSR2DON, RDN2
CIMMGt/1/NT,RDT,R2DT,RDT2,DTC2
Camng/d/es1,E82,CE1,CE2,CS, CR,SS SR,RADLEL,RADLE2,C4
CoMMQ.I/X/ JSTART
CoMHQl/L/RITLUILLELL,PIL, VI
COaMHC I/M/7 XU, IDELTA :
COMiQ.a/n/ ITINESNNN)NTIME
CHMMQI/HL/ MMM, MTIME
COMHQHIsH2, NOBL,MOBL, ITIME]
CoOMHQ /837 1PHL,IPSI
CoMug/0/7 FDALL,PDALU,PDATL
Camin:j/P/R1,P1,UL,V2,E1
CIOMIO.I/P1/ P3,R3,U3,V3,P4,R4,U4,V4,P5,R5,U5,V5,PMN,RV,UM,VM
CoaMitc-1/p2ys P32,R32,U32,V32,PN2,RM2,UM2, VM2
coMng usP3/s P3S,R35,U3S5,V3S, PPS.RNS UMS, VMS
COMACH/QA/USM, JSP,KSM,KSP
CIOMHQ:I/R/ X, YY
CiM#Qil/ Ty LBLADE
CiMHG-I/U7 YUXLE,YLXLE
COMMQO-IyVy OV , ”
COMHUG 17X 78N KAY ‘
COMMCil/2/ LCRAGU,DRAGL
Coung 1/72as. REYCR
CaMic /72687 SPAIH,SRUAT,SRUVAL,SRU2PP ,
CUMAQ 1/2C/ PATH2,RUAIL,RUVAIL,RU2PFPE,NT
COMMCI/20 /7 1ISLLE,ISLTE '
COMIGCI/ZE/ZIDATA
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000003
000003
000003
000003
000007
000013
000013
000021
000027
000035
000043
000051
000057
000065
000073
000101
000107
600115
000123
000131
000137
000145
000153
000161
000167
000167
000175
000203
000211
000217
000225
000233
000241
000247
000247
000255
000263
000275
000307
000321
000333
000345
000357
000371
000403
000415
000427
000441
000453
000463
000473
000503
000513
000513
poo0s513
poos521
000527
000542

151

193

17%
176

16

CoMNC1/2G/ COEFTH
FORMAT(4E15,.8)
FORMAT(315)

WIRITE(6,125) -

WRITE(6,150)
FORMAT(/
READ(S5,185) ITAPED
WRITE(6,153) ITAPE]
READ(%,18) ITAPED
WRITE(&,154) ITAPEQ
READ(5,15) [PUND
WRITE(6,152) [PUND
READ(S5,15) IDIM
WRITE(6,156) IDIM
READN(5,15) NONDIM
WRITE(6,118) NONDIM
READ(5,15) IDATA
WRITE(E,121) IDATA
READ(5,15) IPRT
WRITE(€,101) IPRT
READ(4%,15) IDEBUG
WRITE(6,137) IDEBUG

- READ(5,18) 1TBUG

WRITE(6,151) 1TBUG
FORIAT( 16X,10HITRUG
READ(5,1%) IDELTA
WRITE(6,120) IDELTA
READ(45,15) MBLADE
HRITE(6,11%) NBLADE
REANDC(S,15) LBLADE
WRITE(6,128) LBLADE .
READ(5,15) IBLEQ
WRITE(6,191) IBLEO
FAORITAT(10X,10HIBLEQ
READ(5,15) [PI
WRITE(6,136) IPI
READ(S,15) 1DA,JA,KA
WRITEC(E,132) IDA,JA KA
REAL(S,15) IDB,JR,KB
WRITE(€,132) IDB,JB,KR
READ(5,15) 1DC,JG,KC
WRITE(E,134) 1DC,JC.KC
READ(S,15) IDD,JD,KD
HRITE(6,135) IDD,JDMKD
REAN(5,15) IDE,JE,KE
WRITE(6,144) IDF:JFOKE
READN{3,15) 1D6,J6,K6
WRITE(6,14%) ID6,.J6,K6
READ(5,15) 1DC1,JcC1
WRITE(&,175) IDCL,dCy
READ(5,18) 1DC2,JC2
WRITE(6,176) 1INC2,J4C2 .
FORMATC 10X,10HID,J=C1
FORMATC 10%,1GHID,Jd=C2
READ(5,15) IDS
WRITE(6,108) IDS

=,15 )

=,15/)

READ(5,46) (IDPCID),1D=1,1DS)

FORMAT(715)

20X)37HU N S TE ADY

COMPRESSORYy/
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000542 ) WRITE(E,126)IDS,¢(IDP(ID)Y,1D=1,1DS)
000657 DO %6 ID=1,1DS
000561 50 REAN(S,15) JUCID),JF(ID)
000573 DO 159 Ip=1.,1DS
000574 WRITECE,10G) IDLJICIM,ID,JF(ID)
000607 199 CONT] IUE
000612 READ(%5,15)J5,KS
000621 : WRITE(6,110) JS,KS
000631 JShz g1 ' '
000633 JSP=JS+4
000634 - KSM=KS=1
000636 KSPsKS+1,
000637 READ(S,15) ISLLE,ISLTE
000646 WRITE(6,160) ISLLE,ISLTE
000656 READ(5,10) COEFTH
000664 WRITE(E,174) COEFTH
000672 - 174 FORMATC( 10X, 10HCOEFTH =,E15.8/)
000672 : READ(S5,15)NOBL, MOBL
000702 WRITE(E,16E) NOBL,HMORL . A
000712 16& FORMATC 10X, 10HNOBL =,15,20X,10HKMOBL =) 157)
000712 READ(5,10) CEL1,FES1
000722 WRITE(6,103) CE1,ES1
000732 READ(5,10) RADLEL
000740 - RACLE1=RADLE1/CE1
000742 ‘ WRITE(6,1C5) RADLEL
000747  READ(%,10) YUXLE(1),YLXLE(1)
000757 WRITECE,130) YUXLE(1),YLXLE(1)
000767 DY 77 Jg=22,J4S :
000771 READ(5,10)YU1C, YLAC
001000 YU(1,.))sYu1c/ESe
001003 YL(1,.J)=YL1C/ES1
601005 77 CONTIWUE
0041010 Do 193 J=2,dS
001011 WRITECE,111) JoYUCL, U)o dr YL, )
001027 19€& CINTIUE :
001032 WRITE(6,126)
001035 READ(5,10) CE2,ES?
001045 WRITE(€,104) CE2,ES2
001055 IFCFLOAT(NCBL)*ESL.EQ,FLOAT(MOBL)*ES2) GO TO 99
001062 WRITE(&,SR) : :
001066 98 FORHAT(/5X,48HINPUT ERROR ~ (NOBL+ES1) SHOULD EQUAL (MORL*ES2)/
001066 CALL EXIT S , ' : '
001067 96 CONTINUE :
001067 READ(5,10) RADLEZ
001075 RALCLE2=RALLEZ2/CE2
001077 WRITE(6.106) RADLEZ
001104 READ(5,10) YUXLE(2),YLXLE(2)
001114 WRITE(E,131) YUXLE(2),YLXLE(2)
001124 DO 78 J=2,JS
001126 READ(5,10) YU2C,YL2C
001135 . Yd(2,.0)=YUZC/ES2 .
- 001140 YL(2, 1)3YL2C/ES2 ‘
001142 78& CONTINUE )
001144 DN 197 J=2,JS -
001146 CWRITE(6,112) JoYUCR,J), s YL(2,0) :
001164 197 CONTIUE
001167 CS=CEL

001170 CR=CE?
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001172 SS$=Fs1 ‘
001173 : SR=ES?
001175 WRITE(6,126)
001200 ' READ(S,15) JV
001206 JVIsov
001210 79 CONTINUE
001210 C4=CER/FLOAT(JS-JV)
001214 JF(C4,LT,CEL/FLOAT(JS=3)) JV=JV+1
001222 [FCIV.GT,usH) GO TO 611 .
001226 IF(C4a,LT,CEL/FLOAT(J5=3)) GO TO 79
001232 G) To €12
001233 €11 CONT]JUE
001233 XJSM3I=yS=3
001236 RJSH2=21,0/XJSM3
001237 KRITE(6,613) XJSM3,RJSM3 o
001247 €13 FORMAT(/5X,20HINPUT DATA ERRCR - (, E12,5,13H.GE.C2/C1,GE.,EL2,
1 1KY /) '
001247 CALL EXIT
001250 €12 CONTI.IUE
001250 WRITE(6,143) JVI,JV
001260 ' WRITE(E,116) C4
001266 WRITE(6,125)
001272 READ(S,10) OMR(1),0MR(2)
001302 WRITE(6,114) OMR(1),0MR(2)
001312 . READ(S,10) PL,TI,Ul,VOUI
001326 WRITE(6,115) P1,TL,Ul,VOUl
001342 READ(5,10) WM.GAMHA
001352 WRITE(6,116) WM,GAMMA
001362 READ(5,10) REYCR
001370 WRITE(6,161) REYCR
001376 REAN(5,10) XMU
001404 WRITE(6,4117) XMU
001412 READ(S,10) EN,KAY
001422 - WRITE(6,107) EN,KAY
001432 READ(S,10) PHI '
001440 WRITE(6,102) PHI
001446 GAMIL1=CAMMA=1,0
001450 [IFCITAPEL.NELO) GO TO 480
001451 READ(S5,15) ISTART '
001457 READ(5,15) ITIME,IPT
001467 READ(5,15) NTIME,NPT,MTIME
001501 READ(5,15) 1PHI, IPSI
001511 READ(3,10) TIHE
po01517 REA(3,10) UZ
001525 READ(5,10) SPAIH,SRUAL,SRUVAL,SRU2PP
001541 GO To 4381
001542 480 CONTIIUE '
001542 159 IF(ITAPE]I,EQ.L) GO TO 166
001544 READ(3) DUM1 ‘
001551 REAND(Y) puUM2
001556 D 167 1c=1,10S
001560 REAN(Y) BUNM3
001565 READ(3) CUM4
001572 167 CONTI IUE
001575 D)421 190=3,5,2
001576 REAN(3) DUNMS
001603 411 COINTI:JUE

001605 166 CINT] JUE
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001605
001634
001647
001647
001655
001665
001677
001707
001715
001723
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737
001737

001737
001737
001737
001737
001737
001737
001737
001737

001737
001737
001737

481

153
154
152
156
118
121
101
137
120
113
128
136
132
133
134
135
144
145
108
129
109
110
160
103
105
130
111
104
106
131
143
119
112
114
115

116
161
117
107
102
127
122
173

184

123 FIORAAT(/Z10X,10HTIME

169

FORHAT(

10X,1CHUZ

.’ElEaB )
0E1508 )

. Page Al-5 =

READC(S) ISTART,ITIME, IPT,NTIME,NPT,MTIME, IPH]I,IPSI,TIME,U2Z
READ(YY SPAIH,SRUAI,SRUVAIL,SRU2Z2PP

CONTI JUEB

WRITE(&,127) ISTART

WRITE(6,122) ITIME,IPT

WRITE(E,173) MTIME,NPT,MTIME

WRITE(6,184) IPHI,IPS!

WRITE(6,123) TIME

WlITE(E,16G) UZ

WRITE(6,155) SPAIH,SRUAI,SRUVAL,SRUZPP
FORMAT(10X,10HITAPE] =158 ) -

FORMAT(10X,10HITAPED =,15 )

FORMAT (10X, 10HIPUNO =,15 )

FORMAT(/10X,10HIDIM £,15 )

FIORMAT(C 10X,10HHONDIH =,15 )

FORMAT( 10X,10HIDATA =,15 )

FORMAT(/10X,10HIPRT =,15 )

FIRMAT(1C0X,10HIDEBUG =, 15 )

FORUMAT( 10X,10HIDELTA =,15 )

FORMAT( 10X,10HNBLADE =,15)

FORHMAT( 10X, 10HLBLADE =,15/)

FORIMTATC 10X, 10HIP] =,15 )

FORMAT( 10X,10HID,J,K=A 5,316 )

FORYMATC 10X,1CHID,J,K=B =,315 )

FORMAT( 10%,10HID,J,K=C 5,318 )

FORMATC 10X,10HID,J,K=D =,315 )

FORIATC 10X.10HIDN JaK=E =,315 )

FORYATC 10X,1CHID,J,K=6 =,3156 )

FORMAT(/10X%Xs10HIDS =, 15/

FORMATC 10Xx,4HIDPC(, 14,5H) =,718/7)

FORMATC 10X, 3HJI(,11,6H) =,15,20%,3HJF (s 11, 6H> z,15 )
FORMAT(/10X,10HJS =,15,20X,10HKS =215 3
FORXAT(/10nX+10HISLLE =,15,20X,140HISLTE =,15/)
FORMAT( 10X,10HCE1 £,E15.8,10X,10HESY =,E15,8 )
FORMAT( 10X, 10HRADLEY =,E1.8 )

FORMATC 10X 10HYUXLE(L) =,E15.8,10X,10HYLXLE(1) 2,F15,8/)
FORMAT( 10%,5HYUCL,,12,3H) =,E15,8,10%,5HYL(1,,12,3K) =,E15,8
FURHAT( 1(]X;10HCE2 ) ='E15-8110X)10HE82 —=1E1508 )
FORIATC 10X210HRANDLE2 =,F15.8 )

EURMAT( 16X,10HYUXLE(2) =,E18.8,10X,10HYLXLE(2) '5,E15,8/)
FORMAT(LOX,10HJV (IN)Y =,15,20%X,10HJV =, 157)
FOR4AT( 10X,10HC4 =£15,8/)

FORMAT( 10X%,5HYU(2,,12,3H) -,F15 8,10x, SHYL(2:012 3H) =,E15,8
FORMAT( 10X,10HOMR(1) =,E15.8,10X,10HOMR(2) =,E15.8 )
FORHAT( 10X410HPI =,E15.8,10X,10HT] =,615.8/

1 10x,120Hul =,E15.8,10%,10HVOUI =,E15,8 )

FORMAT( 10X, 10HWM =,E15,8,10X,10HGAMMA *,E15, 8 )
FIRMAT(/10X,10HREYCR =,E15.8 )

FAORMAT( 1nx,10HXHU =,E15.8 )

FORMAT( 10X,10HEN =,E15.8,10X,10HKAY =;£15.8 )
FORMAT(/10X,10HPH] =,£15.8/) )
FORIMAT(/20X,10HISTART =,15 ) :

FORMAT( 10X, 10HITIME =,15,20X,10H]PT =,15 )
1FDRMAT( 10X, 10HNTIME =,15,20%X,10HNPT =,15/27X,10HMTIME
5,19% ) ‘
FORMAT( 10X,10HIPH] »15,20%X,10HIPS] 2,15 )

]

)
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001737 155 FORMAT(/10X,10HSPAIH =,F15.8,10X,10HSRUA] =,E1%,8/
1 10X,10SRUVAL =2,F15.8,10X,10HSRU2FP =,615,8 ) _

001737 124 FORAAT(/14X,1HP 17X, 1HT, 17X, 1HU,16X,3HV/U,10X,2HID, 3X1HJ, 33X, 1HK

001737 138 FIRHIAT( 6%X.4E18,8,314)

001737 125 FORMAT(1KH1)

001737 126 FORMAT(1X)

001737 IFCICIM,EQ.2) GO TO 42

001741 GEE=9,83¢65 ‘

001743 JAY=426,628

001745 G) TO 47

001745 42 GFE=32,174

001747 JAY=778,16

001751 47 CONTI1IUE

001751 RRR=1,986 ‘

001753 Al=SGAT(CAMMA*XGEE*JAY#*RRR*T I /M)

001763 TR=(AIMAGT]

001765 XAUR=pwCcEl1/Al N :

001767 WRITE(6,147) PI,A]l,TR,XMUR . ,

002003 147 FORAAT(/10X,10HPI(REF)Y =,E1£.8,10X,1C0HAI(REF) =,£15,8/
1 10X, 10HTR(REF) =,E15.8,10X,10HXMUR(REF)=,E15,8/)

002003 [F(NGICIM.EQ,1) GO TO 53

002005 OHAR(1)=N¥R(L) /AT .

002007 04R(2)=UNR(2) A1

002010 53 CIONT]HUE

002010 IFCITIME,NEL0) GO TO 164

0602011 [FCICATA,HNEL0) GO TO 52

002012 A ARITE(6,124) '

002016 REAN(H,10) PC,TC,UC,Y0UC S

002032 WRITE(6,138) PC,TC,UC,VOUC, IDS,JS,KS

002054 IF(NGIUCIM.EQ.1) GO TO 51

062056 PC=RC/PI

002060 TC=TC/TR

002061 . YosuUc/al

002063 51 CONTIUE

002063 52 CONTIHUE ‘ ,

002063 IF(IDATA,EG.0) GO 'TO 488

002064 WRITE(6,125)

002070 ARITE(64124)

002074 488 CONTINUE

002074 D) 30 1D=1,IDS

002076 [ILto2=1

002077 IFC(ID.GT,4) IDL102=2

002102 NEENTES D))

002104 J2zF (1N

002106 D) 4y g=Jd1,J2

002110 DY 50 K=2,KS

002111 [FCIDATA,EG,0) GO TO 60

002112 READ(H,10) PC,TC,UC,VOUC

002125 . WRITE(6,13%8) PC,T0,UC,VOUC,1L0,J,K

002147 IF(HoIpIv.EQ,L) GO TO 60

002151 PC=pC/P1

002153 TC=TC/TR

002154 JCzUC /AL

002156 60 CONTIMUE

062156 VC=VQIC»LC~-0MRE1DL102)

002162 RCsRG/TE '

002164 " ECETC/GAMUL#0,5*(UC*UC+VC*VC=0MR(IDL102)%%2)

002173 R2(ID,JsK)=RC
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002200
002204
002210
002214
002220
002225
002230
002233
002235
002240
002240
002240
002246

002246
00224¢
002250
002251
002254
002256
002200
002261

002320

002357
002357
002363
002365
002370
002372
002373
002400
002404
002410
002414 -
002420
002424
002430
002434 -
002434
002450
002464
002472
002476
002502
002506
002512
po2hb16
002522
002526
002526
002530
p02532
002534
002536
002545
002554

e

Page Al-7
P2¢I0n,JsK)=PC
U2C¢ 1IN, JaKI=UC
V2(IDsJak)=VE
E2(In,J,KI=EC
AC=8qT(LOxUC*+VC*V(C)
IF(oc.6T,u2) UZ=QC
50 COUNTI IUF ‘
40 CUNTIMUE
30 CIONTI IUF .
G TC 165
164 CIONTINUE
waIT (6,437) ITIME
437 FORIAT(/10X, 7THITIME =,16//14X,2HP2,10X,2HT2,10X, 2HU<.9x SHV2/U2
14X, 2410, 8%, 113X, 1HK, 6X4 2HF1,10X, 2HT1, 10X 2HU1.9%,5HV1/U1/)
438 FORMAT(8X,4E12,4,314,4E12,4)
1586 U 157 IC= 1.109
[oLig2s=1
IF¢In,.GT,4) IDL10O2=2
Jis=Jirim
2TUFCIN)
IF(ITAPFI EQ.0) GO TO 432
READ() ((P2(IP JaKY,R2(ID,J,K),U2C1D,d,K) V2<ID J,K),
1 J=, JJ:J:.):K ?&KS>
READ(A) ((FLCID,J,K),RLUCID,JoK),ULCID, U, KYaVLLID, Y, K,
1 J=01,J2),K=2,KS)
432 CONT IR
HRITE(E,126)
D) 164 J=41,J42
ARITE(E,126)
D 163 K=2,KS
IFCITAPET.EQ,D) GO TO 435
P(:=F’2(Ig‘p.J;K) -
RCeRz2 (1D, J,K)
UCsuz (1D, ,K)
V(;z\/?,(IDpJ;K)
PI=P1(1D,d,X)
RO=R1 (1D, J,K)
Up=1g 1N, JaK)
Yideva (I, J,K)
G To 436
435 READ(S,10) PC,RCyUCIVC.
READ(5,10) PD,RD,UD, YD
Pa(l1n,d,k)=PC
R2CI1LsJaK)=RC
U2(1I0,4,K)=UC
Va(Ik.JdaK)=VE
PLOIC,JsK)=PD
RL(ID,J,K)=RD
U1 (I, Jdak)=UD
Vi(ID,JsK)=VD
436 LNTIIUE
Vaun=ve/uc
TC=rC/REG
VOUup=vL/LUD
TH=PR/RD
BC=TC/GAMLL+0,5% (UC*UC+VCsVC-0MR(IDL102)*»2)
B)=TL/GANLL+0,5+(UD*jD+VD*VD-OMR(IDLLO2)*w2)
k2(In,JoK)=FEC

k]
M
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002562
002566
002575
002626
002626
002633
002636
002637
002641
002643
002645
002646
002673
002674
002674
002676
002677
002722
002724
002726
002733

002733
002735

002765
. 002765
002770
002772
002772
002774
002776
002777
003001
003003
003005
003007
003007
003011
003012
003012
003014
063017
003026
003031
003034
003037
po3042
003045
003050
003053
003064
003070
003071
003104
003110
003113
003115
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()

E1(ID,JsK)ZED
IFCIPT,NELL,AND,IPI ,MEL3) GO TO 162
WRITEC(E,438) PC,TC,UC,VOUC,ID,JsK,PD,TD,UD,VOQUD
162 CONTINUE
163 CONTI'IUE
157 CONT]IUE
29 410 ID=3;5:2
JdL1g2=(1D-21)/2
J1=JI(ID) _
JI=JF (D) +1
IF(ITAPE],EQ.C) GO TQ 412
READ(4) ((CSUCIDLLO2,J,K]), D%L(IDLioc.J K1)oK1=103),d501,d3)
G TO 410
412 CONTINUE
) 413 J=J1,J3
D 413 K1=1,3
413 READ(5,10) DSUCIDLL02,J,KD)L,ESLCIDL1G2,J,K])
410 CONTIMUE '
U 419 1CLy102=1,2
WRITE(E,420) IDL1O2
420 FORNAT(//710X, BHIDL102 =,13//311X,1HJ,5%, 6HDSU(3), 6X, 6HDSU(2):6X4
LOHDESU (1), 6X,6HDSL(3),6X,6HDSL(2),6X,6HDSLIL1)/2Y.
DO 4z1 J=2,JSP
WRITEC(6,422) J,DSU(CIDLI0Z2,J,2 y,DSUCIGL102, J02) DSU(ILL102.,J01),
CARSLCINLLCD2,d,3),D8LCIDL102,U,2),D58L(10L102,J,1)
422 FORHMAT( 10X.12,6E12,4 )
421 CONTIJUE
419 CONTISUE
165 CONT1HUE
PDAMA=AMR(2)=0MR(1) .
AOJMR=ABS(DCMR) : ,
PlI=1,0 , ~
JF(HCMDINM,EQ.L) GO TO 92
DIT=U1/A1
TLI=T1/TR
XAU=XIU/ZXMUR
GO Te 63
92 WIl=U]
TII=T]
93 CONTIMNLE
RLI=pII/T1!1 :
VII=voUuTaUIT1=-0MR(Y)
EIl=T11/GANML1+0, Se(UlT*UIT+VII*VI]- OFR(1)»w2)
DX=1,0/FLOAT(JS=2)
D=1, 0/FLOAT(KS=2)
DX1=CE1/FLOAT(JS-2)
UX2=CER2/FLCAT(JS=2)
UYl"'CI/FLCAT(KS 2)
DYZ=ES2/FLCAT(KS=2)
UX4=CA/FLCAT(JS-2)
BHIn=AMINT(DXL,DX2,DYL,DY2,DX4)
Esk=aAN1(ESL,ES2) -
JF(DCIRLEQ.D.C) GO TOD 17
Nelsi,n+3,0+(1, D+Ué)*EQH/(DMIP*AONR*FLOAT(KS 2))
NO= Nh*(KC-z)
NOMSER )/ HORL
[F(aGH+10EL JEQ,NO)Y GO TO 97
MOM=OMed ’
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003117
003122
003124
003127

003132
003135
003135
003142
003144

003144
003147
003153
003161
p03161
003163
003165
003167
003171
003172
003174
003176
003177
003201
003202
003214
003214
003220
003220
003221
003221
003223
003225
003226

003234
003237
003237
003243
003245
063245
003246

003264
003271
003271
003300
003305
003305
003307
003313
003316
003321
003323
003324
003325

03326
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" 97 MUNINOMAMOEL

CMeIMsN )M *NCEL
IFCITIMEVEQ.0)Y ITIHE=ITIME+NNN
ITIHEF=NELADE*NNN+NNN

DT=1, u/(AOPQ*FLOAT(NNN))
G3 To 19

17 DT=(py XV/CEi)/(\.O*(l.O*UZ))~
JTIMEF=NEL ADE+NNN

19 CAONTIHUE

IF(IDEBUG.NE,C)Y ITIMEF=]IDEBUG+NNN
WRITE(€,126)
WRITE(62136) ITIMEF
139 FORMAT(/10X,1CHITIMEF  =,15/)
RuUX=1,0/0X
R2CX=9,5/N0X
RXx2=1,0/7(DX*DX)
RiON=1,0/CN
R2DH=0,5/DN
RIOINQz=1,0/(DEN*DN)
RiIT=2,0/CT
KR2LT=0,5/N7
RIT2=1,0/¢0T*DT)
NTC2=20,5+DT
IF(VL(IOL102:JSM)*1 0= YU<IDL102,J5M) GT,2,0%DN) Go To 9
G To 19
9 WRITE‘((‘:ii)
11 FORMAT(//1X%,18HELADE IS TOO THICK//)
CALL EXIT '
12 CONTIUE
D) 4¢a 10=3,5,2
IaL1ea2=(1nD-13/2
IFCISLLE,EG,0) GO TO 504 _ .
YUCINL102,1)sYUCINDL102,2)+YL(IDL102,2)-0,5*(YUCIDL4C2,3)+
1 YLOINL1CR,3))+0,5 ' :
YLOILL10Z,1)=YUCIDLL0251)~1,0
CI To 502

501 YUCICL10Z,1)=YUCIDL102,2)%2,0-YU(CIDL102,3)

YLCIDL10Z,1)=YL(IDL102,2)%2,0-YL(IDL102,3)
502 CONTIHUE

IFCISLTE,EG,0) GO TO 503

YJ(ILLlﬁznugp)-YU(IULjo?;JS)ﬁYL(IDLio? JS) 0 q*(YU(IDLioz,JSM)*

1 YLCinL1c2,J St )+0,5 _

YL(IDL10Z,J4SP)Y=YU(CIDL102,JSP)-1,0

G TC 504 :
503 YUCILL10Z,ySP)=YUCIDL102,US)#2.0-YUC]IDL102s M)

YLOIDLINZ, SPY=YL(IDL102,US)+2,0-YL (1DL102,d5H)

504 CONTINUE

N0 400 Lk=1.3
psL(inLica,1,LKY=0,0
PSUCINL1c2,4,LK)=0,0

400 CONTINUE
ITINEI=ITINME _
IFCIGLEN,EG,0) GO TO 1035
IFCISTART.NE,0) GO TO 1035
DD 10356 ITAPEX=1,2
DO 1637 I=1,NNN
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003662
003665
003667
003671
003673
003673

003674
003675
003676
003677
003701

. 003703

003705
003706

004241
004243
004245
004245
004246
004247
004250
004250
004251
004253
004255
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1
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WRITECITAREX) L, (P2(1,.0,3)2R2(1,J,3),U2(1,4,3),V2(1,4,3),
PR(2,4,3),R2(2,4,3),U2(2,J.3),V2(2,4,3),
P2(4,0,3),R2(4,J,3),U2(4,4:3),V2(4] J,X),
P2(6,J,3),R2¢(6,J,3),U2(6,J:3), V2(6,.,3).
P2(7,J0s3)sR2(7,J,3),U2(7,0031,V2(7,4,3),
PZ(1,J,KSMY,R2(1,J,KSkF),U2(1,J,KSH)»V2(L,J,KSM),
P2(2,JsKSMY,R2(2,J,KSEY,U2(2,J,KSMY»V2(2,J,KSM)Y,
P2(4,J,KSMY,R2(4,J,KSMI,U2(4,J,KSMY»VR(4,J,KSM)Y,
P2(6.J;KSM);R2C6.J:KSV)pU2(6:J.KSM):V2(6pJpKSM),
PZ(75JKSMY,R2(7,JrKSK),U2(7,JsKSMY»VR(T7,J,KSMY,J=2,48),
(P2(a,JV iKY R2C4,JV,K),U2(4,V,K),V2(4,J)V,K),
PR2(S5, 2,K),R2(5, 2,K),U2(5, 2,K),V2(5, 2,K),K=2,KS)
Y (PZCIN,?2,3),R201ID,2,3),U2(IN,2,3),V2(1D,2,3).,
P2CID,2,KSM) s R2CID,2,KSM),U2(ID,2,KSH),V2(ID,2.KSM),
P2(¢19,JS, 3),R2(ID,JS, 3I),U2(ID,Jd8, 3),Vv2(ID,Js, 3,
P2C¢11,JS,KSM)Y,R2(1D,US,KSM),U2(CID,J5,KSMY,V2(ID,J s,KSM), D=3,

1037 CONTIHUE

1036

1035-

100

75

76

1
1
1
1
1
1
1
1
1
1
1
1
1

1
1

REWIND 1
REWIND 2
CONTIHUE
CONTINUE
G TO 75

ITER=L

CALL ITER1

1ABC=0

CALL :ICBDRY(IABC)
CALL VERRY1(IABC)
CALL VEBRYZ(14BC)

ITAPEX=3
WRITECITAPEX) ITIME, <P?(1 Jr 3, R2(1 Js3),U2¢1,J,3),v2(1,4,3),
P2(2,J,3),R2(2,J,3),U2(2,Js3), V2(2,u,3).
P2(4,J.3),R2(4.J,3),u2(4.J.3).V2(4;J.3>;
PR2CO,Js3)sR2(6,J,3),UR(6,0s3),V2(06,J,3),
P2(7,J,3)sR2(7,J,3),U2(7,0,3),V2(7,4,3),
PE(1.JaKSM).R2(1.J5KSN),U2(1;J‘KSM).V2(1.J;KSM),
p2(2}JnKSM)pR2‘2:J1KS“)0U2(2:JpKSH)1V2(21J,KSM),.
PZ(4.J,KSHY,R2€4,J,KSKEY,U2(4,J,KSMY,V2(4,J,kSM),
PE(é)J,KSM);92(6oJaKSH)aU2(6.J;KSM)1V2(6;J,KSM): :
PZ(73JaKSMY,R2(7,J,KSF) ,U2¢7,J,KSMY»V2(7,J,KSM),d=2,48),
P24, VKIS R2U4,JV,R) U204, 0V, K),V2(4, JV,K),
92(5:‘21K):H2(5: 21K):U2(5: 21K):V2‘51 2!K)'K=21KS)
SAR2CID,2,3),R2CID,2,3),U2¢1D,2,3),V2(ID,2,3),
P2C1D,2,KSM),R2CIND,2,KSM),U2(¢ID,2,KSM),Vv2(1IDn,2,KSM),
P2¢17,.0S, 3),R2¢ID,JS, 3I),U2(ID,J8, 3I),V2(IDsJs, 3,
PZCID,JS,KSM),R2CID,JS,KEM) ,U2(ID,JSKSMI,V2(IDsJS,KSM), ID=3,¢
REWIND 3 _
IFCITRUG,EG,1) GO TO 1330
CONTIHUE
[TER=D
IFCISTARTLEQ,C0) GO TQ 76
CaLlL ITERZ
CONTIHUE
IF(ITIMENE,NNN) GO TQ 189 -
Ny 180 1r=3,5,2
{dLio2=C1n-1)/2
[FCIn.En,5) GO TO 182
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004257
004260
004262
004262
004264
004265
004265
004267
004270
004303
004315
004324

004347

004373
004407
004412
004415
004421
004425
004427
004436
004437
004441
004442
004444
004446
004451
004452
004464
004477
004517
004537
004544
084546
004546
004547
004551
004553
004554
004555
004556
004557
004561
po4562
004563
004565
004567
004570
004572
004575
004577
004605
004606
004607
004610
004611

182

183

180

187
188
189

306

Page Al-11

ESS=FS1

CEE=CE1

G) To 183

ESSsES2

CEE=CE2

CONT1IUE

v 180 J=2,JS

D0 180 K=2,KS

YDR= \L(IEL102:J¢1)+DN¢FLUAT(h ~2)*(YUCIDLL02, J+ 1) =YL (INL102,J+1)
YOLSYL(IDL102,J=t ) +DN*FLOAT(K=-2) = (YU(IDLLICZ2,J=1) =Y (IDNL102,J-1)
THET=ATAN((FSS/CEE)*({YDR=-YDL)*R2DX)

[F ¢ " JeEB.JS.ANDW(KeEQ.2,0R,KEQ,KS)) T¢
1 ATAN((ESS/CEE)« (vl (IDL102,d+1)-YL(IDL102,d)))*RDX
1F( J.EQ, 2.AND,(K,EQ,2.,9R K ,EQ,KS)) Tt
L ATANC(ESS/CEE)*(YL(IDL102,J)=YL(1DL102,J=1)))*RDX
OVEL=SERT(LU2CID, J,K)n+2+V2(ID,J,K)nx2)
UC=AVEL«COS(THET)

VOsNVEL*SINITHET)

IF¢A3s(vC),LT.,1,0E~14) vC=0,0

U2(1D,Jd,K)=UC

V201D, Jdak)=VC

CONTIHUE

D3 188 1rC=4,7

IF¢IL,EOQ,S) GO TO 188

J1EJ101D)

JE2SJF (LD

RO 187 J=d1,J2

KSC2p1=KS/2+1

DO 187 K=2,KS

IFCIDLEN,4) U2(4,J,K)=U2(3,J5,KS02P1)

IFCIG.ED.4) VP(4,d,K)=V2(3,J5,KSC2P1)
IFCIN.EN,6.0R, IDEQ,7)Y U2(ID,J,K)=U2(5,J5,KSN2P1)
IFCID,EN,6.0R, IDEQ,7) V2(1D,J,K)=V2(5,JS,KSQ2P1)
CONTINUE

CONTMUE

CONTILIUE

[ABC=1

CALL <10HDRY(IABC)

IFCITIME ,NENHN)Y 60 TO 330

IFCICELTAL.EQ.Q) GO TO 330

[=1

ID1=2

[h2=3

[U=1Dw2

[D1=1n1+2

[D2210222

IbLic2=(1D-1)/2

JLIJ1011)

2= JF (1D

Do 307 J=.11, J2

DSUC=0SU(ILL102,4,3)

DSLE=aSL(ITL102,J,3)
DELTC=(DSI.C+DSUC)/(FLOAT(KS-2)» (1, Oﬁ(DSLC*DSUC)))

R.21=zn,n
RUl=9,0
RUHI=0,0

D9 393 K=2,KS
PC=P2(1D,4,K)

PN
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004616
004623
004630
004634
004644
004646
004651
004655
004664
004665
004666
004667
004671
004673
004675
0n4700°
004702
004703
004705
004706
004713
004720
(004725
004731
004741
004743
004745
004751
004753
004755
004757
004761
004764
004766
004770
004771
004773
004774
004777
005004
. 005007
005013
005017
005023
005026
005030
005032
005033
005035
005035
005037
005041
005045
005054
005065
005067
005071
005073

309

308

311
307

305

Page Al-12

RCz=R2(¢1D, J,K)
UC=y2¢1d,.4,K)
VC=v2(1D,.,K)
EL-PC'R"/GAMLl*O 5+« (UCxUC»VCeVC- CMR(IDLio?)**z)
DRU=Ro*UC*DN
DRU2= IRU»UC+PC»DN
DRUH=IRU* (EC+PC/RC)
DRU=CHL*0,5 ’
DRUZ="IRUZ%0,5 _ :
DRUHz YRUE*0] .5 - ~
RiJIsR J[+»CRU .
RJ21=2321+DRU2
RUKT=RUH] +DRUN
CUNTIIVE
DELRU=DFLTC~RUI
DELRU2=DELTC*RU2!
DELRU I=DELTC*RUHI
DO 311 K=2,KS
PUsR2(IN,J,K)
R\l ’{2(1"1 JIK)
SU2010,.0,K)
VC v2eln,. ,K)
EC= DC/RP/hAMLl*D 5*(UC*UC*VC*VC OMR(1DL102) *+2)
RiIC=Ra=lC
RugzC=nucsuc+pPC
RiIJKC=RUC*(EC+PC/RC)
R:JC=R IC*DFELRU
RUZ20U=U2C+CELRU2
RIKC=UIIC+CELRUH
VaucCsyecr/uo
CALL 9SOLV(RUC,RUHC,RU2C,VOUC,PC)
RU2C=1U2C-FC
UC=RY2C/RUC
RC=RuUC/HC
VC=vQo:CwyC
HU=RUHC/RUC
E(sHC=PC/RC
P2(ID,Jsk)=PC
R2(1D,JsK)=RC
U2CID,Jdak)=UC
V2CID,JdrK)=VC
E2(I0,Jak)=EC
CONTI IUE
CONTI JUE
INR=1H
JABC=1AHC+1
CAaLL HCOCRY(IABC)
CONTI UG
DY 319 Ic=1D1,1D2
ESS=E31
IF(ID.GE,5) ESS=ES2
DRUZ=C(LRAGU (1) +DRAGL (1)

)*(ESS/ESl)/FLOAT(Ks 2)

IFCID,GE,6) DRU2=DRUZ2+(DRAGU(2)+DRAGL (2) )/FLOAT(KS=2)

JIEJI0IN)
2=20F(C1D)

D 315 J=2u1,42
DD %29 H=2,KS
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005074
005101
005106
005113
005117
005423
005125
005130
005134
005136
005142
005144
005146
005147
005151
005154
005156
005163
005167
005173
005177
g0s5203
005205
005207
pos212
005213

005215

005217

005221

005221
005223

005225
005226

005561

005563
005565
005566
005571
005572

320
315

310

330

L -l S = = VAR TNy S A RN

Page Al1-13

PC=R2(1D,J,K)
F“'”Z(IJ J,»K)

Uc=dz (I, J,K)
VC=Vz(IN, J,K)

EC=EZ2 (1IN, J,K)
RUC=RO*UC
RiJ2C=20CsUC+PC~-DRUZ
RUJHTU=RUC«(EC+PC/RC)
VIiuo=vyg/Le

CALL JSSLV(RUC)RUHC;RUZCIVOUC:PC)
RiI2C=2C-FC
Uc=rUac/rug
RC=AUL/UC
HC=RUIC/RUC
EC=HC~PC/RC
VO=svCICwuc
P2(IC,J,K)=PC
R2(ID,JaK)I=RC
U2(ID,Jdsk)=UC
V2(ID,J.K)=VC
E2CIC,JaK)=EC
CINTIMUE

CAINTI WE

CONTI UE
[ABC=1AC+1

CALL HOBELRY(IABC)

=108
IF(In,EQ,3) GO TO 306
CONTIUE

CALL YERRY1(IABC)
CALL YERBRYZ(IABC)

ITAPEX=4
WRITE(ITAPEX)ITIME, (P2(1,J,3),R2(1,J,3),U2(1,J,3),v2(1,J,3)
P2(2,.J,3),R2(2,J,3), U?<2. .3>.J2<9 Ja 3),
P2(4,J.3> R2(4,J,3),U2(4,J,3),V204,4,3),
P2(6,J,3),R2(6,4,3),U2(6, J.S).V2(6,.,3).-
P2(7,J03)sR2¢7,J,3),U2(7,Js3),Y2(7,4,3),
pg(i;J.K9M>,R2<1 JoKSH)Y,U2(¢1,JaKSMY,V2(1,J,KSMY,
Pz(z;J.KSM).R2<2.J.KSN),U2<2.J.KSM),V2<2,J,kSM>,
P2(4:JJKSM);R2(40JIKSH)1U2(4'JIKSH)JV2(41J:kSM);
PZ(ErJsKSMY),R2€6,J,KSH),U2(6,J.KSHY»V2(6,J,KSM),
P (72, KSMY,R2(T7,J,KSE)Y,U2(7,JsKSMY,V2(7,J,KSM),J22,48),
(92(4;JV:K);RZ(40JV}K)&U2(4:JV K),V2(4, JVPK)o
P2(5, 2,K),R2(5, 2,K),U2(5, 2,K),V2(%, 2,K),K=2,KS)
(19,2,3),R 2<1D,(,3) U2(In,2,3),V2(1D,2,3),
Ds2,KSMYR2CID,2,KSHY,U2CIN,2,K3M),V201ID,2,KSM),
9, JS. 3, R”(ID JS, 3 ,u20ID,J5s 3, V2(IDsJS, 3),
9 Jc KSM),R2(1D,JS,KSM) ,U2CIND,JS,KSM),V2(IDs»JS,KSM), ID=3,5
1)

D0 383 ip=3,5, 2

IdL1c2=1 .
IFCID.GT,4) 1DL102=2
PALiL=0,0 :
PATHU= D 0
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005573 KSM22KSw2
005575 L) 375 K=2,KS,K5M2
005576 DI 377 J=2,JS
005577 PC=PZ(IN,J,K)
005604 DRA=PwDX
005606 : IF(J,EG,2.CR.J.EQ,JS) DPA=0,5«DPA
005616 IF(K,FG,KS) GO TO 378
pose2e PAT{L=PATHL+DPA '
005622 GO TQ 37¢
005623 378 PaliUu=PAIHU+DPA
005625 379 CONT] IUE
005625 377 CONTI-JUE
005630 376 CONTIJUE
005632 I8C Pald(IDL10Z)=PAIHL-PATHU
005637 IF(ISTART,EQ,0) GO TQ 87
005640 JFCIPT,EG.IPRT) GO TQ 87
005642 IPT=10T+1
005643 : [F(PT,EG,NNN)Y GO TO 88
005645 NPT=NDT+1
005646 IFCITIME,FGLITIMEF) GO TO 89 _
0056510 JFCICA,NELO0) WRITE(6,140) ITIME,IDA,JA,KA,P2(IDA,JA,KA),
1 RZCI AL JA,KAD ! J2CIDA, JA,KA) V2 (INA,JA,KA), E2(IDA, JA,KA)
005722 IFCIC,HE.G) HRITE(6,141) IDR,JR,KR,P2(IDBsJRIKB),
: 1 RZ(1IB, U, KB),U2(IDE,JB,KB),V2(IDR,JB,KB),E2(INB, jE,KRB) |
005773 IFCICn,NE, Q) WRITE(6,141) IDC,JC,KC,P2(IDC,JC,KCY,
1 RE(1IC,JC,KCI,U2CIDE,JC,KC),V2(INC,JC,KCY.E2(IDC, JC,KC)
006044 JFCIDD,NE.O) WRITE(6,141) . IND,JD,KD,P2(IDDsJDsKDY,
: 1 RZ(IJE,JH,KD),UZ(IDD,JD:KD),VZ(IDD.JD,KD)rEZ(IDD.JD,KD)
006115 IFCICE,HE,0) WRITE(H,141) INE,JE,KE,P2(IDE)JE,KE),
1 32(IWEAJF;KE)'Uz(I“EoJEpKE))V?(IDE:JE;KE)IEZ(IDE:JEpKE)
006166 IFCICA.,HE.0) WRITE(6,141) _ IN6,J6,K6,P2(1D6,J6,K6),
1 RE(1I6206,K6),U20ID6,J6,K6),V2(1ID6,J6,K63,E2(1D6, J6,K6)
006237 140 FORMAT(/8X,23HITINE,ID,J,K,P,R,U,V,E=,414,5E13,5 )
006237 141 FORHAT(9X,23H ID,J,K,P, R UsV, C-,4x.314,5F13.5 )
006237 IFCICCL,EQ.0) GO TO 314
006240 WRITE(6,177) 1DCL,JC1,1DC2,JC2
006254 177 FanAT</5x.7H1901 = ,13,3%X,6HJCL = ,13,3X%X,7HIDC2 = ,13,3x%x,6HJC:
1![ ) N
006254 WRITE(6,181)
006260 183 FORMAT( 23X,1HK,SX,1HP,11X,1HF, 11X, 1HU, 11X, 1HV 11X,1KE, 12X, 1HP, J
1 1hR, 114, 1KU, 11X, 4HV, 11X, 1HE )
006260 DO 315 K=2,KS
006262 IFCICC2.E0,03) GO TO 317
006263 WRITE(6,178) K,P2(INCL,JCL,K),R2(IDCL,JCL,K),U2UIDEL, JCL,K)

1 V2 (19C1,d01,K),E2(INCL,JC1,K),PR(IDC2,JG2,K),R2(INC2, JC2,K)
2 J2(19C2,4C2,K), V?(IDF2 JC2,K),E2¢1DC2,JC2,K)

006345 178 FOKMATC 1X,13,5E12,5,1X,5E12,5 )
006345 GO TC 316
006346 317 WRITE(6,178) K,P2(1DC1,JCL,K),R2(IDC1,JCL, K),U2(1Dg1,Jci,K) )
' 1 V2(19C01,JdC1,K),EZ(ID0L,JC1,K)
006404 316 COINT] IUE
006407 314 CUNTIIUE .
006407 WRITE(4,175) PDAL(L),PDAT(2),PATH(1),PATH(2) ,
006423 179 FORMAT(/5X,10UPDAI(L) = ,E15,8,5X,10HPDALI(2) = ,E15,8,5X,
1 16hpaluci) = ,E15.8,5X,10HPAIH(2) = ,E15,8 )
006423 G) TG 276
006424 87 IPT=1

006425 IFCHPT  EG ., NHN) NPT=0
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006430 NPT=RPT#1 '

006432 G To 89

0n6432 88 CONTI-UE

006432 NPT=1

006433 89 CUNTI IUF

006433 FLNTIT=FLOAT(HNTIME)»Q ,5+FLOAT(2-1TER)

006440 IFCIFT,HE 2. AND,IPI,NE.3) GO TO 273

006450 12330 CONTIHUE

006450 DY 273 1p=1.,1DS

006452 IFCInaCIc)Y . EQ,0) GO TO 275

006453 IoL1cas1e

006454 IF(ID,GT,4) 1DLi02=2

006457 JiM=J1(I0) -1

006462 J2PEJF(ID)+Y

006463 " WHITE(6,125)

006467 DO 285 dzJiH, J2P

006471 GO To (21,22:22,24, 25.25,27) 1D

006504 21 IF(J,5¢,2) X==1,0E+2)

0065190 _ IF (J.EQ,2) GO TO 23

006512 IFCIWFEQ.JS) X=0,0

006515 IFCJ,EQ.J5) GO TN 23

006516 Xz ALO,(uX*FLOAT(J-z))

006523 G) TC 28

006523 22 X=LX#*FLDAT(J=2)

006527 G TC 28

006527 24 X=CA/CEL*DX*FLOAT(J=2)

006534 3G9 TO 28

006535 25 X=CEZ2/CH1+DXN*FLOAT(J=2)

006542 GO TGO 28 _

006543 27 1FCJ,1E JS) GO TO 41

006545 X=1,0%20

© 006547 GO TO 28

006547 41 X=~ALNGC1,0-DX*FLOAT(J= 2))

006556 IFCJL EG.2) X=0,0

006561 23 CONTIIUE

006561 RIC=0.0 A .

006562 067 K=2,KS :

0065064 RO=R2(1D,d,K)

006571 UC=u2CID, J,K)

006576 DRUC=12C#UC+DN

006601 IF(K,20.,2.CR,K.EA,KS) DRUC=0,5+DRUC

006611 67 RUC=R:C+LRUC : ‘ '

006616 IFCID.EN,3,9R, ID,EQ,5) RUC=RUC*(YU(IDL102,)=YL(IDL102,J))

006632 WRITE(6,265) ITIME,TIME,ID,J,X,RUC ,

006652 265 FORMAT( /25X, 7HITIME =,13,8¢ TIME =,4E13,5,6H ID =,13,54 J
1 13,590 X :=,1E13.,5, 9H MDOT =,1£13.57) )

006652 WRITE(6,266)

006656 266 FORMAT(SX, 149K, 7%,1HY, 12X, 1HP, 10X,3HPHO.11X,1HU.12X 1HV, 12X, LHE,
1 12X, 1KT, 12X, 114, 22X, 1HM, 11X, 2HCP/)

006656 Dl 2945 K=1,KSP -

006660 PC=P2C¢IN,d,K)

006665 ) RC=R2(ID.J:K)

006672 VC=Uz (1D, Ju,K)

006677 VC=V2¢1ID, J,K)

006703 EC=E2(ID, d,N)

006707 TGC=RC/RC

006711 HOZECHT(
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006713 XN=SERTC(UC*UC+VC*VC)+PII/Z(TC*R1I))

006722 COS(FO-PI1)/(0,5%«RI1I+SQART(UI Jw*2+V]]I¥%2))

006733 GO TC (31,31,33,34,35,36,36) 1D

006746 31 Y=DMNeFLOAT(K=2)

006752 G TQ 38

006752 33 CONTI:IUE o

006752 Y=yl (1, )+L05LC¢1,J, 3)4DN~FL0AT(K-2)*(YU(1 J)=DSUCL, Js3)=Y.(12d)s
1 ‘JDL(l,J 3))

006767 [FOI, 2R, 1. AND. (K, EQ 2.0R,K.EQ.KS))Y=0, 5*(YL(1 1)+Yyti,1)=1,0)+
1 INwFLOAT(K=2)

007011 G) TO 34

007012 34 Y=YL(1,J5)+DN*FLOAT(K=2)

007020 G TO 39

007020 35 CONTI:UFR , :

007020 Y2YL(1,0S)+YL(2,J)+DSL(2,J,3)+DN+FLOAT(K=2)*(YU(2, ) eDSU(2,J,3]

A 1 YL(c.J)-)SI(? Jy3))+DOMRwDT«FLNTIT

007043 IF G, 600 1. AND Y (K EQ,2,0R.K.EQ.KS) ) Y=0, 5*(YL<2.1)+Yu(?.1)r1 0)+
1 N*FlOAT(K .2)+YL (1, JS)+UOMR*DT*FLNTIT

007072 (m TG 34

007073 35 CONTIIUE

007073 Y2YL(1,.S)+N0HR=DT=FLNTIT C +YL(2,JdS)+DN*FLOAT(K=2)

007107 38 WRITE(K,267) K,Y,PC,RC,UC,VC,EC,TC,HE,XM,CP

007141 267 FORMAT(2X,12,10E13,5)

007141 295 CONTLUE

007144 285 CONT] IUE

007146 IF(ID.NE,3.AND,ID,NE,5) GO TQ 274 )

007156 WRITE(6,288) IDL102,DRAGUCIDL102),DRAGL(INLIO0Z),PDAILCIDLL102),
1 POATLCIDE1D2),PDALICINLLO0R) _

007175 288 FORNAT(//7/1%X,6HIDLL02,4X%X,5HDRAGU, 8X,51DRAGL,8X,5HPRATI, 8X,5HPD!
1 IX, 4 1POAT/ /6%, 14,5E13,5//7)

007175 WRITE(6,287) '

007201 287 FIORMAT(/é&X,1HJ,5X,3HDSU, 10x.3HDSL/)

007201 Do 285 J=2,JSP ,

007203 szTE<o,¢a9) J,DSUCIDLL02,J,3),DSLCINL102,J,3)

007217 289 FORNAT( BY,12,2EL3,5 ) _

007217 286 CINT] IUE

007222 274 CONTI-WUE

067222 WRITE(6,296)

007226 299 FIRNAT(///77)

007226 275 CINTJUE

007231 273 CONT! IUE _

907231 WRITE(4,374) SPAIH,SRUAT,SRUVAL,SRU2PP
1 ,PAI12,RUATL,RUVAIL1,RU2PPE,NT

007257 374 FORIAT(///10X, THSPATH 3,E12.5,3X, 7HS RUAT 2,E12,5,3X,7HSRUVAI=,
1 E12,%5,3%,7HSRU2PP=,E12,5//10X, 7HPATH?2 -,Fl?.;¢3X,7PRUAI1 =,F1:
2 3%X,7 IRUVALIL=,E12,523X, 7HRU2PPE=,E12.5//10X, 7HNT =,15/7)

007257 WRITE(64176) PDAL(L),PDAI(2),PAIH(L),PATH(2)

007273 276 CINTI IUB _

007273 IFCIT=R.EQ,1.AND,ITBUG.EB.1) GO TO 75

007302 JTIHE=NTIME

007303 KTIME=MTIHE

0067305 NTIME=NTIME+1

007306 JFCHTIME.EQ,NNN) NTIME=D

007311 MTIHE=MTIME+1 .

007312 IF(HTIME,EG,MMM) MTIME=D

007314 300 CONTILIUE

007314 IFCITIME,NEITIHEF) GO TO -333

007316 NPTsNPTwq
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007320
007321
007322
007345

007345
007374
007407
007411
007413
067415
007416

007455

007514
007517
007520
007522
Q07524
007526
007553
007555
007555
007556
007564
007574
007606
D07616
007624
007640

007642

007644
007645
007647
007650
007677
007723

007733

007734
007736
007740
007742
007744
007745
007774
p07774

007775
007775
007777
010001
010003
010005
010014
010014

010017

1111

457

440
452

462

453
463

333

64

)

Page Al-17

1START=N

IFCITAPECVEQ.0) GO TQ 452

WRITE(6,1111) ITAPEO, ITIME, SPATH,P2(1,J1,2),P1(1,J1,2),DSU(1, J1
FORINAT(//1Xs 17H TAPEB IS NRITTEh//1X.55HITAPFO ITIME,SPAIHsP2¢
11,2),21¢1, 01, 2),DSUCL,J1,1) = » / 215,4E15,7/)

WRITECITAPED) ISTART, ITIME, IPT NTIME,NPT,MTIME, IPHT, IPST, TIME,L
WRITECITAPED) SPAIH, SRUAI,SRLVAI.qpuzPP A

DY 457 tr=1,1DS

[Lig2=¢ID-1)/2

JisJ1¢1n)y

NEENIZSB)

WRITEC(ITAPEQ) ((P2(ID,J,K),R2(ID,J, h),U2(ID J,K),V2¢ID,J,K),
10J3J3,42),K=2,KS)

WRITECITAPED) C(PLUID,JsK)sRICIDJsKI2ULCID2 JaK ) V1(ID JiK)o
1 J=J1,d",K=2,KS)

CONTIIVE

D) 449 1L=3,5,2

IJoLi1c2=¢1n-1)/2

JLJIOID)

JETUF (I +1

WRITECITAPEO) ((DSUCIDLL02,J, K1) »DSLCIDL102,J,KI)sKT=123)sJ=d10.s
CONTI IUE

CIONTI IUE

IFCIPIND,EG,0) GO TO 463

WATTECIPUNG,15) [START

WRITECIPUNG,15) ITIME,IPT

WRITE(IPUNC,15) JTIME,NPT,KTIME

WRITE(IPURG,15) IPHI,IPS]

WRITECIPUNC,10) TIME

WRITECIPUNC,10) SPAIH,SRUAI,SRUVAL,SRU2PP

D 46» 10=1,1DS

JizJrerm

ASJF (I

DD 462 =J1,J2

b)) 462 K=2,KS

WRITECIPUNC.10) P2(ID,J,KY,R2(ID,J,K),U20ID,J,K)sV2(ID,d,K)
WRITECIPUNG,10) PLCID,J,K), RLCID, J,KY,ULC1D,J,K)» V1 (IN, J,K)
CONTIIUR .

D) 453 10=3.5,2

Clot1o=(In-11/2

JLz 1)

SRENINSBIFSE

DY 4535 J=J1,43

D) 4583 K1=1,3 ) _ oo ‘
WRITECIRUNC,10) DSUCIDL102,J,K),BSL(IDL102,J,K])
CONTT IUE

CalL EXIT

CONTIT IUE

D 277 1C0=1,1D8

JIM=JI(0ID) -1

JAP=JF(ILY+1

DY 280 JzJdiu,Jd2e
IF(IC.ED,3.0R,ID.EQ,B) GO TO 64
G) To 63 : '
I1c2=¢1p-11/2

D3UCT ILLC2,J,1)2DSUCIDL102,4,2)
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010023
010026

010030
010032
010032
010034
010044
010047
010051
010054

010056
010061
010063
010065
010066
010070
010072
010075
010106

010107

290
280
270

DSLCIDL102,J,2)

DiL(Iwicz2, J,1)=
D3U(] )=DSUCINL102,4,3)

LLce2, 4,2

D3L¢ILLc2,d,2)=DSL(]IDL10O2, J 3)
L)hTIIbE

D) 293 K=1,KSP
PICIC,JaK)=P2(ID, J,K)
Rl(lD.J:K):RZ(ID:J:’K)
YLCID,JaKY=U2(ID, J,K)
VI(ID,JdsK)=V2(1D,J,K)
ELCIG,JaKkI=E2(]D,d,K)

CAONTI IUE

CIONTIHUE

CONT] JUE

ISTART=1

ITIHE=ITIME»1

TIME=TIHEDT

IFCIPT,OT,1PRT) IPT=1

IFCIPT,EG.1 AND,IDA,NE,O) NRXTE(é 123)
G Tc_1n0

- EdD

Page Al-18
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: SUBRCITINE ITER1 5 ,
000002 DIMENSTON R1(7,13, 13).P1(7 13,13),U1(7,13,13),vi{(7,13,13),
1 F1(7,13,13),R2(7,13,13),P2(7,13,43),12(7,13, 13),V2(7.13,13).
2 E2(7.13,13),
3 NSU(2,13,2),DS0L(2,13,3),YU(2,13),YL(2,13),Jd](7),JF(7)
4 YUXLEC(Z), YLXLE(2),QMR(2)
9 pRLL(EnJS):ULL(2013).VLL(2'13)JELL(2:13)
9 oRRR(EniK)'URR(2513)oVRR(ZliS)!ERR(gils)
000002 CaMHuc:t Rz,F2,U2,V2,EK2
000002 COMACH/A/ZGANIMA, GAMLL
000002 - COMUC I1/B/0MR, NBLADE,NONDIM, ITER,PHI
0o0p002 Chamuc 1/C/DSU,BSL
000002 COMMCI/D/ 1DsJsKJs IDS,K
g0oon02 COaMMCHIzEy S1,JF,JS,K8
000002 " COMMOH/F /YL, YL
000002 Camug1/n/s oX,RDX,R2D%,RDX2
0oo002 CamngizH/0N, RDN,R2DN, RDN2 _
000002 Cavg 171 /0T ,ROT,R2DT,RDT2,DTO2 :
goooon? COMHGI/ J/ESL,ES2,CE1,CE2,CS+CR,SS,SR,RADLELRADLE?2,CY
000002 CaoMMp 17K/ 1START
goonoe COMMCI/L/RITLULLLELTL,PIL,VII
fog0G2 , CamMC I/ XU IDELTA
000002 Comugysaly ITINE,NNN,NTIME
0go0o2 CoMusi/P/R1,P1,UL,V1,EL
000002 CoMUGH/N/JSM, JSP,KSM, KSP
poooc2 CAMUCI/IR, Xa XYY
poogo2 CoMMe I/dy YUXLE, YLXLE
gooogo2 CavHoN/z2Cs COEFTH
poonp2 CoMioH/20/71SLLE, ISLTE
000002 COoMiIc 4/2F/ PLL,ULL, VLL,ELL,RLU,ULU, VLU, ELU;RRL URL, VRL, ERL,RRU,
1 URY,YRU,FRU,RRR,URR,VRR,ERR
googo2 RADLE=KALLEY
000004 DO 70 19v=1,I1DS
poono0s IFCIN.EO,5) RADLE=RADLE?2
poo010 INLLg2=1
000011 IFCIL.G6T,4) IDL102=2
000014 IFCINLLINZ.EQ,2) GO TOQ 13
0go01ée CEE=CE1
Goon02a ESSSESY
000021 GO TC 14
000022 13 CONTIUE
f0oog22 CEE=CE?
Noon24 ESS=FES2
000025 14 CONTIMUE ' ,
Qoo00n25 YXM=(,5% (YUXLECIDL102)+YLXLE(IDLLIO2))
000031 THM=ATAN(YXM) _ ‘
000033 YXN=0.5«((YL(IDLLO2,J8)+DSLOIDLL02,J5,3)+YUCIDL102,4S)Y-DSUCIDL]

1 JS,3)=1,0)=(VYLOIDLLN2, USH)+DSLCINLL0O2, JSH, 3)+YU(IDL102,JSW)-
2 USU(ICL102,J5M,3)=-1,0))*RDX+ESS/CEE

000063 TANIATAN(YXN)
000063 J1zJ1¢1D)

000065 J2zUF (1)

DODN66 DO 86 J=d1,J2
000070 XSFLCAT(=2) *DX
000073 DD 90 K=2,KS
Q00075 YYSFLOAT(K=-2)*DN

600100 RC=R1(1IN, J4,K)
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000106
000112
000116
000122

000144
000145
000147
000153
000156
000156
000156

000201
000202
000207
000212
000215
000215
000223
000225
000227
000234
000240
000244
000250

000254

000256
000260

000274
N0p274
000274
000276
000300
000301
000303
000310
000316
000322
000326
000332
000337
000341
000346
000350
000357
000366
000402
000406
000412
000416
000422
P0N434
000434
000434
000440
Goo442

7

8
6

63

64

PC=p1(1D,J,K)
UC=il1 (19, d,K)
VC=v1(IN,J,KY
JF(¢1)1,EG.3.,0R.ID,EQ,5) ,AND.(

1 K,EG.KS)) GO TO 7

GO TC &

IFCICELTA.EQ,1) GO TQ 8
UC=UL(IN+1,2,K)
VisV1(In+1,2,K)
CONTIUE

CONTIMUE

Page Al1-20

J’EQ'JS)!ANDI(KQEQ'2’0R'

IF(¢1n,EG.3,0R,ID,EQ,5.),AND,J. EQ,2.AMND,. (K, kg 2,0R,K,EQ, KQ))

1 66 10 62

G To 64

QC= CQT(LC*UC*VC*VC)
Ucs= QC*C)S(THM)
VCsaC«SINCTHM)
CINTIIUE
EC=E1¢1ID,J,K)
TC=PC/RC '

- HC=EC+TC

490

44

RL=R1(1N,J-1,K)

PL=P1(ID, J-1,K)

UL=U1¢ID, J=1,K)

VL=vicIn,  -1,K)

EL=E1(ID,J=1,K)

TL=PL/RL

HL=EL+TL
IF((1),EC.3,0R.ID,EQ,5),AND,J.EQ,J2

1 IDELTA,EQ.0) GO TO 40

GO To 41

CONTIIUE

IF(K,FQ.2) GO TO 42

IF(K,FG.KS) GO TO 44

[F{ISLTE,EG.0) GO TO 41

KPzK+1 :

[F(2xtK=2), LE (KS=2)) KP=K-1
PP=pP1(¢ID, -1,KP)

RP=R1¢1N, ~1,KP)

UP=zyU1(1InN, d-1,KP)

YP=V1(ID,J-1,KP)
YLI=YLCITL102,JSMY+DSLCIDLL02, JSM,3)
Ylay ) (ICL102,dSMY=D3U(IDL102,JSH,3)
YL2=YL(IDL102,JS)+D9L(IDL10? JS, 3)
YU2=Y- (I L102..JS)Y=DSUCIDLL02,dS,3)
Yi=YL2+FLOAT(K=2)sDNe(YUL-YL1)

Yo=Y #FLCAT(KP=K)«DNx(YUL-YL1)"

Y=Y N~YXN*DX*CEF/ESS+DN*F L OAT(K=2) »(YU2=YL2)
CALL FAT(Y2,Y1,Y2,PL,PP,PL)

CALL FAT(Y3,Y1,Y2,RL,RP,RL)

CALL FAT(YZ,Y1,Y2,UL,UP,UL) |,

CALL PAT(Y3,Y1,Y2,VL,VP,VL)

HL=GAMMA/GAMLL*PL/RL0, 5*\UL*UL*VL*VL 0MR<IUL102)«*2)

G TO 47
CONTIILUE
RP=R1(IN,J~1,2)
RPzP1 (1IN, -1,2)
UP=U1(10,4-1,2)

t AND

i ;
e’
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000445
000447
000450
000456
000462
000466
000472
000472
000507
000507
000511
000513
000513

000541
000547
000553
000557
000563
000567
000571

000612
000613
000613
000615
000621
000623
000626
000630
0006314
000637
000643
000647
00p653
000653
p0D670
00p672
000674
000674
00p675
600700 .
000703 .
000706
000707
fdo0712
000714
000723
000723
000725
000727
000745
000745
000751
000754
000757
000762
000765

42

43

47

41

30

32

33

31

61

62

22

Page Al-21 D

VPV (1D, -1,2)
GO To 43
RP=R1(ID,J-1,KS)
PP (1D, -1,KS)
UP=U1(ID,u-1,KS8)
VP=vVL (1IN, -1,KS)
CONTLHUE _ o
CALL AVERAG (RL,PL,ULsVLIRP,PP,UP,VP,RL,PLUL,VLsHL)
CONTIHUE : '
TL=PL/RL
EL=HL -TL
CONTIMUE
IF(¢1y,Eq.2,0R, ID,ENR,5) ,AND.J. EQ.2: ALD,(K,EQ,2,0R.k,EQ,KS),AND,
(RAELE NEL0.0)) GO TO 61 :
SRICID,J+1,.K)
PR P1C1D, +1,K)
UR=U1 (1D, J+1,K)
VR=V1I(ID, J+1,K)
ER=E1(ID,J+1,K)
TR=PR/RR
IF(C[1,EG.3,0R.ID.EN,5),AND,J.EQ,2,AKD. (K, EQ,2,0R k,EQ, kS))
GC TO 30
G To 31
CONTULNUE
IF(R,EG,2) GO TO 32
RP= n1<1n.J+1,2)
PP=R4i(ID, J+1,2)
YUPzUL (1N, +1,2)
VPV (LN, J+1,2)
GO To 33
RPzPR1(IN,  J+1,KS)
PPRzpP1CID, J+1,KS)
UP=U1 (1D,  +1,KS)

S VREVL(ID, U+1,KS)

CONTIMUR , , '
CALL AVERAG (RR,PR,UR+VRs,RP:PP,UP,VP,RRsPRIUR, VR;HR)_
TREPR/RA ‘

ER=HR~TR

CONTIWUE

GO TC 62

RR=2,9aRC~RL

PI=RC+VCaVC/RADLE

PRz=PC+PNaDX

YRz wiiL

YR=2,9#VCmVL

TRE=AR/RA

ER=TR/GAML1+0,5+#(UR¥IJR+*VR*YR~ OMR(IDL102)*w2)

CONTIHUE

H=ER+TR

JFCICELTAVED.L1) GO TO 23

IFCe1H,B¢.2.0R,ID,EQ,5) ,AND, J EQ. JS AtID.K,EQ, 3)-6C TO 22
Gy Te 23 : o
RH=R1(ID+1,2,K=-1)

PO=P1(ID+1,2,K=1)

Uds1(IN+1,2,K=-1)

VHsV1(IDN+1,2,K-1)

Eils E1(1U+1, V -1)

G0 To 24
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000766
000766
000774
001000
001004
001010
001014
001014
001016
001020
001022
001040
001040
001044
001047
001052
001055
001060
001061

. 001061

001067
001073
001077
001103
01107
001107
001111
001113
001127
001130
001130
001133
001135
001137
001141
001141
001154
001154
001157
001161
001163
001165
001165
001207
001210
001210
001215
001226 -
001232
001235
001242
001253
001257
001262
001262
001263
001273
001302

23

24

26

27

28

21

20

91

92

10

12

11

Page Al-22
CONT I NUE
R9=R1(InuJin1)
Pi=P1¢]D,J,K~1)
Uisi1 (1D, 0,K=-1)
Va1 (D, ,K=-1)
ER=E1(]IN,J,K~1)
CONTI'IUE
TH=pPR/RA
HHSER+TH
IFCICELTALEQ.1) GO TOQ 27
{F(¢1),EC.2.0R,1D,EQ,5) ,AND.,J.EQ.JS.AND,.K,EQ,KSM) gC To 26
GO TC (7
RT=R1(1D+1,2,K+1)
FT=R1(ID+1,2,K+1)
UT=U1(1N+1,2,Ke1)
VTFzVi(lNeq,2,K+1)
ETSEL(IN+1,2,K+1) ~
G TC 28
CONTIHUE
RT=RL(IN,J,K+1)
PTzP1( 1N, ,K+1)
UT=U1(ID, JsK+1)
VT=V1(ID, J,K+1)
ET=E1¢1D, J,¥+1)
CONTINUE
TT=PY/RT
WT=ET+TT _ _
IF(¢1),E6.3,0R, ID,EQ,5) (AND ., ( J.EQ.JS)) ao TO 24
Go T1C 20
CONTINUE
RLLCINL1C2,K)=RL
LLCInL1c2,K)=UL
VLLCIDL1G?,K)=VL
ELL(IDLLCZ,K)=EL

CONTIIGE

JFCCIn,EG.3.0R, ID F0,5) ,AND.J.EQ.2) CO TO 91
GJ TC 62

RRR(IIL1C2,K)=RR

URRCIDILACR,K)=UR
VRR(19L1C?,K)=VR
ERR(InL1C2,K)=ER
CONTI"IUE
JF((1).80.3,0R.ID,EQ,S),ANDJ.EQ.2.AND. (K, £0, ,oR KED, KS))IGOTC
Gd T 11

CONT]HUE

G3=50AT(LR+UB+VE-VEB)
TAB=T:IM=ATAN(YUXLE(IDL102))+ATAN(VE/UB)
U3=z0R«CNS(THB)

V3=NE«SIN(THB)

CTF=SCAT(UTAUT+VT=VT)

TAT=T M= ATAN(YLXLE(IULlOZ))*ATAN(VT/UT)
UT=0T*COSCTHT)

VT=0T«SINC(THT)

CONTIIUR

IF(CO=FTK,EQ.J,0) GO TO 121
IFCID,NE,3,ANDLID,NE,B) GO TOQ 121

IFCJ, IE, 2. AND JWNELJS) 6O TO 121
JE(K,OT.3,AND, K. LT,KSM) GO TO 121
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001312
001316
001320
001325
001335
001340
001343
001345
001352
001362
001365
001370
001370
001375
001403
001412
001420
001424
001433
001441
001450
001455
001466
001476
001506
001521
001523
001525
001525
001527
001531
001531
001533
001534
001535
001537
001541
001541
001543
001544
001544
001546
001550
001550
001552
001554
001554
001564
001573
001603
pe1612
001613
001622
001630
001637
001645
001646
001654

122

121

101

102

103

104

105

111

112

Page Al1-23

C=ATAN(VC/UC)

(K,2Q.KSM)Y GO TO 122

=SG T (URAUB+VRVR)

9:(1,0 CCEFTH)®ATAN(VB/UB)+COEFTH*THC
Ud=0B~C)S(THB)

VI=OE*SIN(THB)

IF(K.,5G,2) GO TO 121
AT=3CRT(UT#UT+VT*VT)
T4T=(1,0=CCEFTHY*ATAN(VT/UT)+COEFTH*THC
UT=OTwCHSCTHT)

VT=QT+SIN(THT)

CINTIIUE

FFR1X=(RU*IJk=-RL*UL)*R2DX
FR2X=(RA*UR*HR-RL*UL+HL)Y*R2DYX
FFIX=(RAURYUR+PR~RL2UL*UL-PLI*R2DX
FFAX=(RUaUR®YVR=-RL2UL+VL)*R2DX
GH1H=(RT*VT=-RB*+VB)+«R2DN
GI2NE(RT*«VTI*HT-RB*VE+*HE) *RZDN
IN=(RT+VT*UT-RB*VB+«UB)Y*R2DN
4!-(RTwVT*VT “RB+*VB+VB+PT-PE)Y*R2DN
1A 265w (RR+RL+RT+RA)

2A 1 95*(RR*FQ+R1*rL*RT*ET+RB*FR)
3

4

T!
I
Q-
T

1
1
)
3
,-.

Az 0.)5*(RR*U%*NL*UL*RT*UT*RB*UR)

Az ) A5% (RR*VR+DL*VL+RT«VT+RB*VH)

TG (101,102,103,104,105,106,107) ID
Ci=1,9

C2=0s/8S

GJ) TO 111

Ci=1,9

€2=CS/SS

GJ TO 112

Ci=1,

Cd=Cs

G TC 113

cizrssc4

C2=Cs/SS

G2 TC 112

CL=CS/CR

C2=08

G) TC 113

C1=0S/CR

C2=Cs/581

GO Te 112

CL=CS/CR

C2=0s/51

G) TC 110

EE1P=RELA-DTO2+(Ci* (1 ,0=X)*FF1X+C2+GG1N)
ER2P=FEA=CTO2%(Ciw (1 ,0«X)wFF2X+C2%#GG2N)
EEINsRESA-DTO* (CL*(4,0X)#FF3X+C2*GGRIN)
EC4P=FEEAA-DTO28(C1# (L ,0=X)*FFA4X+L2+GG4N)
G) TQ 120

Ei 1P EELA-CTCZ* (C1eX+«FF1X+C2+GG1N)
EF2=EEDA-TTO2» (C1aX+FF2X+C2+GG2N)

EFS SEESA=CTO2*(CL*X*FF3IX+C2%GG3N)
EG4N=EEd A ETon(rn*x*rF4X+r?*ncaN

G) TC 120
EC1P=EELA-LTO22(Ci+FF1X+C2«GG1IN)
ECEP=FENA-LTO22(Cl2FF2X+C2xGG2N)

ommmmmm

s
)

R
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001662
001670
001676
001704
D01705
001710
001714
001720
001724
001730
001736
001745

001753
001755
0017567
001761
001767
001773
001777
002003
002007
002022

602042
002043
002046
002046
002056
002056
002057
002062
Do2064
002066
002072
002104

002304
002106
002121
002134
002147
002162

002163
02165
002166
002170
002171
002177
002202
002203
002210
002214
002220
002224

002230

113

83
84

85

86

120

90

Page Al-24

EFZP=EEQ2A~CTO2+(CL*FF2X+C2%*GGE2N)
ECIP=REIA-CTO2#(CL+FF3X+C2«GG3N).
EC4PzEEAA-LTO2+(CL2FFaX+C24GG4N)
GJ) TC 120

E 1)-(RT-PE)*PZDN

Mz (RT+«FT=-REB+*EB)#R2DN

= (RT«UT~RE*UB)«RZ2DN

Nz (RTaVT=RE*VB)®R2DN
He(RT+«UT=RRE*UBY*R2DN

<d (RT+«UT*HT=RB#UB+HB)*R2DN
FF3J'(QTﬁUTtUT*PT RR=UB+#UB-PR)2R2DN
FP4r=(RT#UT*VT=-RB+UBxVB)*R2DN

MmTMmmm
T IS
)HJ\(A'\)

™

IFCJ EG.2) GO TO 85

D3yc=as¢ICL102,4, 3)

DSLC=9SL(ITL102,Jd, 2)
DAXU=(LSLCINL102,.%1,2)=DSUCIDLIC2,J-1,2) ) *R2DX
DSXL=(0SLCINL102,+1,2)=DSL(IDLL0?, J=1,2) ) *R2DX
DITL=C0SLe~-NSLOINLL02,d,1))=RkDT
DSTU=(ESuc~DSU<IDLiﬂE.J.l))*RDT
YT=YYw(=LSTUI+(L,0-YY)*(DSTL)

IFCJ EC VS ANDL INELTALEQ. O AND, (ISLTE.EQWq J)CO0 TO 83
YXZYYw(YUCIDLLGR, J*1)=YULINL102, J=1) ) #R2DX=DSXUI+(1,0-YY)*
1 COYLOIDL1C2,d+1) =YL (IDL102,J-1)) *R2DX+DSXL)
G TC 84

YX=YX |5 QEE/ESS

CONT UK

Yil=yutInpL1c2,J)-NsUc- YL(IDL102 J)y=0sL.c

G) TC &h

YT=0,0

YOsYUCIDLIC2,2)=YL(1DL102,2)
YUX=yHXLECIDL102)»CFE/ZESS
YLX=YLXIEC(]IDL1ID2)»CER/ESS

=YY YiX+(1,0-YY)eY[ X

JIF(K,5G.2.CR.K.EQ,KS) YX= YXM*CEE/CSS
C)NTIJUP

Ci=02/ESS
EELP=EELA=CTOR2«(Ci*FFiX+(CO*GGIN-(CLaYX*FFIN+YT*EEINY) /YN)
EE2R=EE2A-LTO22(Ci*FF2X+(CA*GRAN-(CA1wYX*FF2N+YT*EEQON) Y /YN)
EE3P=CESA-CTO2% (CA*FEBX+(CO*GOIN-(CLaYX*FFIN4YT*EEIN)) /YN)
EEAPzCEAALTO2#(CLeFFAX+(CO*GRAN-(C1aYX*FFAN«YTwEE4N)) /YN)
GJ Te 120 '

RP=EELP
EP=EE2P/RP
UP=EE3P/RP
Vo=ggpdap/Rp
Q2sN,5a(UPaUP+YP2VP = OMR(IDLic?)**?)
1“’1A1Lﬁf(EP G2)
SRPATP - : -
RH(ID,J.K):RP
PP.(IDnJaK):pp
U2(I2.J,X)=UP
V2(ID.JaK)=VP
E2CIC,JsK)=EP

CONTIIUR
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002232 80 CIONTIMVE
002234 70 CONTI1 IUE
002237 RETUR

002237 EiD
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SUBRCUTINE 1TER2 . . -
000002 DIMENSION R1(7,13,13),P1(7,13,43),U1(7,13,13),V1(7,13,13),

1 E1<7.13,13>.R2<7,13,13).P2(7,13,13),U2(7.13,13).vg(7,13,13),
2 E2¢7,13,13),RJLL3),PIL(L3) ,UJL(13),VUL{13),EJL(13),
3 NSUC2,13,3),08L(2,13,3),YU(2,13),YL(2,13)»Jd1 (7)) JF ()
4 SYUXLE(Z),YLXLE(2),OMR(2)
9 JRLL(2,13)5ULL(2,13),VLL(2,13),ELL(2,13)
9 LJRRR(2,13),URR(2,13),VRR(2, 13).:RR(?,13)

p00p02 CaMiIG | RZ,F2,U2,V2,E2

000002 c)wvc:/n/GAuMA GAML

p00p02 COMAC I/ /70MR, NBLADE, HONDIM,; 1TER,PHI.

000002 camng tyasnsy,DSL

000002 CorMcI/nD/ 1D, J,KJ»1D5,K

goonoz - CaMUCI/E, o1,dF,J58,KS

000002 CaMig I/F /YL, YL

000002 COIMAGI/G/ TXsRDX/R2DXsRDX2

gaona2 COMHG I/H/DN, RDN, R2DN, KDN2

000002 CaMMuo i/ 1/nNT,RDTR2DT,ROT2,DT02 '

poopno2 . CoMMG/ 1/ES1,ESCICEL,CE2,CS»CR,SS,SR,RADLEL,RADLE2, C4

000002 Camnc/Ry ISTART

000002 CIMMCI/L/RITLUTTLLELL,PIL,VI]]

poopo2 CIMMG-I/17 XMULIDELTA

foooo0?2 - COMMOI/Hy TTIHE, NUN,NTIME

§o0go2 CAMUC 1/P/RL.PL,UL,V1,EL

gcooo2 COMHEN/D/ JSH, JSPHKSM, KSP

000002 COMHG /R, X.YY

0oono2 COMiAG-/U/, YUXLE, YLXLE

000002 COMNG:I/267 COEFTH

googaz CoamMucH/ZC/7ISLLE, ISLTE

000002 COMAC-1/2F7 RLL,ULL, VLL ELL,RLU,ULUS» VLU, ELURRL»URL, VRL, ERL» RRU,

_ 1 JRU, YK, ERU, RRR,URK,VRR, ERR

poopoz : Z=FHI/2,0

000004 RADLE=RALLE1

0C0006 DD 1790 Irp=1,1DS

000007 IF(IT,ED,5) RADLE=RADLE?2

000Q12 [L1e2=1

000013 _ [FCIC.CT,4) IDL102=2

000016 IF¢loL192 ,€0,2) GO TQ 13

pooon20 CEE=CF1

0600022 ESS=EYS1

000023 G Tc 14

000024 13 CONTIAUE

000024 CEE=CE2

poop2eé E3SaES?

000027 14 CONT] JUE '

000027 YXMR0,5w (YUXLECIDLL02)+YLXLECIDLL02))

000033 TAMSATAMCYXM) : ‘

poo0n3s YKN=0.5*((YL(IDLlOZnJS)+DSL(1DL102:JS.3)*YU(IDLlﬁ?}JS)-USU(IDLl

1 y3)=1,0) (YL CIDLLO2, JSM)+DSL(INLL02,08M,3)+YU(IDL102,.)SH) -
2 )SJ<1[L104.JQM.J)-1 n))*RDX'PSS/CEE

000063 TANSATAMOYX)
000065 CoWLEAaLOrm

000067 , JAzJF Iy
000070 D) 1Ry u=u1,42
000072 X=FLOAT( =2) DX
000075 D9 190 K=2,KS
000077 YY=FLOAT(K=-2)*DN
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000102
000103
000111
000115
000121
000125
000131

0004153
000154
000156
000162
000165
000165
000165

000210
000211
000216
000221
000224
000224
000232
000236
000242
000246
000252
000256
000262
000275
000276
000276
000301
000303
0003065
000307
000307

000331
000332
000332
000335
000337
000341
000343
000343
000345
000363
000363
000367
000372
000375
000400
000403
000404
000404
000412
N00AL6

7

8
6

63

64

21

IFCISTART.LEQ,0) GO TO 76
RC=R1(1D,J,K)

RL=R1(ID,J=-1,K)

RRAI=R1(IN, J+1,K)

JG=t1 (1D, J,K)

Vosva(ln, Jg,K)
f{F(¢(IH,EC.3,0R,ID,EQ,5),AND ¢
R,EG.KS)Y)Y GO TO 7

GH) TQ 6 '

[FCICELTA.EN.L) GO TO 8

W3sUL(INe1,2,K)

ViYL (IDe1,2,K)
CINTI+UE
CINTIHUE
IFCCIN.EC.3,0R, ID,EG.5,),AND,J.EQ /2. AND, (K, EQ.2,0R,K,EQ,KS))
aC T 62
G TQ 64
QI=SERTILCAUC+VE*Y()
VE=0C+CNS(THM)
VOs9C«SIN(THM)
CONTLILE
El=81(1N0, J,K)
Ur=ua¢in,J+1,K)
VRzV1(ID, d+1,K)
ER=E1(ID, +1,K)
Uesu1 ¢, J=-1,K)
VELEV1C(ID, J-1,K)
EL=EL1¢(IN,  =-1,K)
IP¢(1), 6. 3.ORVIDLEG, 5) AND, ¢ JeEQ@WJS)) 6o TO 21
G) TQ 29
CINTIUE
RL=RLL(ICI.102,K)
U=ULLCITIL102,K)
YLSVYLLCITL102.4K)
EL=ELL(ICL102,K)

25 CIONT] JUE

91

92

22

23

IFC(1), kG, 3,0R,ID,EG,5),AND, J.EQ.2,AND,(K,EQ,2,0R,K,EQ,KS))
90 T 91

GJ) TQ 92

CINTI! HUE

RAI=ZRECINILIN2,K)

UR=uUR(ID1102,K)

VA=VRIA(IEL102:.K)

ER=ERCIDL1O2,K)

CINT JUR

IFCICELTALER.L) GO TO 23
IF(¢17,EG.3.0R,ID,EQ,5) ,AND.J.EQ,JS.AND,K,EQ, 3) gC TQ 22
G) Tg 23
RI=RY1(IN+1,2,K=1)
Plzp1(ID+1, ? h -1)
UJ:U1<1n+i,2,K-1)
VasV1(I9+1,2,K=1)
EdzE1(IN+1,2,K-1)

G) To 24

CONTINUE

R3=R1(¢(IN,J,K-1)

UdzsiJ1 (I, ,K=-1)
Va3=Y1(I9, J,K=1)

Page Al1-27 .)

JVEQ.JS) ,AND, (K,EG,2,0R,

T’
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000422 Ed=E1¢ID,J,K=-1)

000426 24 CONTI IUE

000426 IF(IGELTALEQ,1) GO TQ 27

000430 IF(C19,56.2.,0R, ID,FQ,5) ,AND,J.EQ.JSAIID,K,EQ,KSM) gC TO 26
000446 G T 27

000446 26 RT=R1(IN+1,2,K+1)

000452 FT=pP1(ID+1,2,K+1)

000455 UT=U1(ID+1,2,K+1)

000460 VTsV1(IDN+1,2,K+1)

000463 ET=51(¢1D4+1,2,Ke1)

000466 GH Te 28

000467 27 CONTIUE

000467 RT=R1¢IN,J,K+1)

000475 UT=u1¢ID,y,K+1)

000501 ‘ VT=V1 01D, J,K+1)

000505 ET=E1(¢1D,J,K+1)

000511 28 CONTI-UR , ‘
000511 JF({10,6G.2.0RLIDJEQ,5) ,AND. J.EQ.2. AND, (K,EQ,2,0R. K, ED.KS)IGOTL
000533 6o TO 11 A _
N00534 10 CONTI®IUE

000534 CHAz502T(UR*UB+VB*VR)

000541 THR=TAMa ATANCYUXLE(IDLLO2))+ATAN(VB/UB)
000552 CA=OR*COS(THB)

000556 VHsOBE#SIN(THB) ,
000561 12 CT=SanT(LUT#«UT+VT*VT)

000566 TAT=T M ATANCYLXLECIDLLO02) Y +ATAN(VT/ZUT)
000577 UT=nT#COSCTHT)

000603 VT=OT»SINCTHT)

000606 11 CONTIUE

000606 JF(CORFTE,EN,0,0) GO TO 121

000607 JFCIC.NE,3,AND,ID,NE,S) GO TC 121
000617 JFC)IEL 2. ANDWJL.NELJS)Y GO TO 121

000626 : XF(K.;T.V.AJD K.LT.KSM) GO TO 121
000636 THC=ATAN(VC/UC)

000642 JF(K,ER,KSM) GO TO 122

000644 Q3=500T(UR*1IB+VYB*VR)

000651 THAB=(1, U-FOFFTH)wATAP(VB/UB)*COEFTH*THC
000661 Ul-)b*C)S(THB)

000664 VA= 0G«SIN(THB)

000667 [F(K,=0,3) GO TO 121

000671 122 QT=SgRT(LTAUT+VT#VT)

000676 TAT= (1, H—CCFFTH)*ATAN(VT/UT)*COEFTH*THC
000706 UT-JT*C)C(THT)

000711 VT=9T«SINC(THT)

000714 121 CONT] IUE

000714 ECic=nC

000716 FE20=nCwEC

600720 EE3C=ncwL0

000722 EE4C=RCwve

000724 ER1A=z0,25% (RL+RR+RT+RB)

000731 EZ2A=9,25% (RL*EL+RR=ER+RBwEB+RT+ET)
000742 EE3A=),25» (RL*UL+RR*UR+RR*UR+RT*YT)
000752 EF4Az.),25% (RL*VL+RR*VR+REw*VYB+RT*VT)
000762 . EE10=FE14-FFE1C

000764 EE2UsRERA-EE2C

000766 EE3IN=ZFIA-EFR3C

000770 _ EE4N1=CEd4A=EE4C



000772162
000772

001000
001004
001010
001014

001036
001037
001041
001045
001050
06105¢C
001050

001073
001074
001101
001104
001107
061107
001115
001117
001121
001122
001124
001126
001127
001131
001132
001134
001134
001134
001142
001146

001152

001156
001162
001162
001164
001166

001203
001203
001203
001205
001207
001210
001212
001217
001221
001223
001224
001226
001233
001235
001242
001244

1

1

76

3

4
2

65

66

30

31

31

CONT ! IUE

RI=R2(1D,J,K)

PC=R2(CID, J,K)

uC=uz2¢1d, . ,X)

yC=va(In, J,x) B :
IF(¢1),EG,3.0R,ID,EQ,5),AND, (
1 K,EG.KS)) 50 TO 3.

Gd TOo 2

IF(IDELTALEN,1) GO TO 4
UcsU2(ID+1,2,K)
VCEV2(IN+1,2,K)

CIONT] IUE

CONTI IJE

~ Page Al1-29

JoEQtJS)oAND|(K.E00200R|

IF(¢(19,F¢.3,0R,ID,EQ,5.),AND,J.EQ,2,AND, (K,EQ,2.0R K,EQ,KS))

1 4C 1) 45

GO TC 64

QU=SGRT(UC2UC+VC»V()

C=0C*CNS(THM)

VO «SINCTHM)

CONTINUE

EC=E2(ID,J,K)

TG=RC /RO

HUSEC+TO

IF(ISTARTEQ,D) G0 Tp 222
IF(J,EQ,21) GO TO 130

RL=RGL(K)

PL=PJL(K)

UL=UJL(RK) :

VL=VJiL(K) .

ELsEJL(K) '

G0 TC 133

CONTIUE

RLERZ(IN,U=1,K)

PL=P2(ID,J-1,K)

L=4z(In,  J=-1,K)

Vi=vZ2(ID,J-1,K)

EL=E2(¢(ID,J~1,K)

CIONTIHUE

TL= PL/RL

HL=EL+TL

JF¢C19,EG.3.,0R.ID.EG,5) ,AND, J EQ.JS
1 ICELTALEQ,D) GO TO 31

G To 32

CONTIMUE

IF(K,EG,2) GO TO 36

IF(K.5G,KS) GO TO 33
[FCISLTE,FG.0) GO TO 32

KRzK+1

JIF(2a(K=z2) ,LE,(KS=2)) KP=K-1
PP=PJL(KP)

RP=RJL(KP)

UP=UJL(KF)

VP2V JL(KP) ,
YL1=YL(ICL102.,JSM)+DSLCIDLI0Z, JSH,3)
YUl=Y(ILL102,dSMY-DSUCTINDLL02,JSH,3)
YLZ=YL(IDL102,J8)+DSL(IDL102,J8,3)
YJd2syaClpL102,Js)=-DsueIpkice, Js,3)
Y1sYL1+FLOAT(K=-2)+DNa(YUL=~ YL1)

y ANE

. .
—’
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001253
001262
001276
001302
001306
001312
001316
001330
001330
001330
001332
001334
001335
001337
001337
001337
001341
001342
001344
001345
001345
001362
001362
001364
001366
001366

001414
001422
001426
001432
001436
001442
001444

001465
001466
001466
001470
001475
001502
001507
001513
001513
001517
001521
001524
001526
001526
001543
001545
001547
001547
001550
001553
001556
001561
001562

Page A1-30

Y2=Y1+FLCAT{KP=-K)«DN+(YULl~YL1)
Y32 =YXN+DX*CEE/ESS+DN*FLOAT(K-2)x(YU2=YL2)
CALL FAT(YZ,Y1,Y2,PL,PP,PL)
CALL FAT(YZ,Y1l,Y2,RL,RP,RL)
CALL FAT(YZ,Y1,Y2,UL,UP,UL)
CaLL FAT(Y3,Y1,Y2,VL,VP,VL)
HL=GA IMA/GAMLLI*PL/RL+0,5* (UL+UL+YL*VL~0MR(IDL102) #w2)
G TC 37 :
36 CONTI IUE
RP=RJL(KS)
PRzRJL(KS)
Ur=lg (KS)
VP2V JL(KS)
GO To 34
33 CONTIIVE \
RP=RJL(2)
PR=PJL(M)
up=ugL ()
VPV JIL(2)
34 CONTIL.IUE _ .
CALL AVERAG (RLsPLsULsVLIRP,PP,UP,VP,RLPLIYLVLIHL)
37 CONTIIUE
TL=PL/RL
EL=sHL-TL
32 CONTIHNUE
IF((IQ.EC.3.0R.ID.EO.5).AND;J.EO.Q.AHD.(K,EQ.?.OR.K.EQ,KS).AND.
1 (RADLE.NE.0.0)) GO TO 61
RR=R2(I1D,J+1.K)
PR=PZ2(IN, J+1,K)
Ul=i201n,d+1,K)
VR=V2(1I1, J+1,K)
ER=E2(IN, +1,K)
TR=PR/RA
JF({1),FG.3,0R,ID,EQ,5) ,AND,J.EQ.2.AND, (K,EQ,2,0R ,K,EQ,KS)) "~
1 60 19 41
G TQ 42
41 CONTLIUE
IF(K,EG,KS) GO TO 43
RP=R2(¢(ID, . j+1,KS)
PP=P2(1N, J+1,KS)
UP=y2¢1d,J+1,KS)
VR=Y2(10,J+1,KS)
Go Tg 44

43 RP=RZ(IN,.J+1,2)

PP=P2 (1N, +1,2)
Un=uz (1,  +1.,2)
VRav2 (1N, J+1,2)
44 CIONTIIUE
CALL AVERAG (RR,PR,LUR,VR,RP,PP,UP,VP,RR,PRIUR,VRIHR)
TR=PR/RH
ERz=*IR=-TR
42 CONTIAIUR
GO To 62
61 RR=2,)+RC=FKL
P istCwvCaVvC/RADLE
PR=EPACHPIANX
URz =L
VR=2,0eVC=VYL
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001565 TR=RR/RA

001567 ER=TR/GANML1+0, 5*(UR*UR+VR*VR OMR(IDL102)x»2)

001576 62 CIONT! IUVE

001576 HR:ER*T! '
001600 IF(¢19,5¢.2,0R, IDEQ,5) ,AND.J.EQ,JS.AND,K,EQ, 3) gC TO 48
001616 G) TO 49 :
001616 48 RA=R2(1N+41,2,K=1)

001622 Pz (1+1,2,K=-1)

001625 Jid=tig(INey,2,K=1)

001630 VA3zVZ2(IN+1,2,K~1)

001636 GO TC 13e¢

001637 49 CIONTLIUE

001637 IF(K,EG,2) GO TO 135

601641 RilzRK i} :

001643 Pi=pKn

001644 Ud=lK?

001646 V3=zVKA

001647 Ed=EKY

001651 G TC 136

001651 135 CONTIHIUE

001651 R3=R2(IN, J,K=1)

001657 Pd=zp2(IN, J,K-1)

001663 UB=UZ (1D, J,K-1)

001667 Va=VzZ(ID, J,K-1)

001673 EdsE2¢ID, J,K-1) '
001677 136 CONTI.IUE , ’
001677 TH=PB/RA

001701 HAzER+«TH

001703 JFCC1),EC,3,0R,INEG,5),AND, J.EG.JS.AND,K.EQ,KSM) gC T0 51
001721 Gu TC 52

001721 51 RT=H2(1N+1,2, K#i)

001725 PTzp? (I)+1 2,Ke1)

6041730 UT= U2(IJ+1 2,K+1)

001733 VT=v2(Ins1,2,K+1)

001736 ET=EZ(ID+1,2,K+1)

001741 G To 53

001742 5 CONTLIUE

001742 RT=R2¢IN, ,K+1)

001750 PT=pg (D, ,K+1)

N01754 UT=il2¢1D,J,K+1)

001760 VT=ve(1D,d,K+1)

001764 ET=E2(1D,J,K+1)

001770 53 CIONT]JUE

001770 TT=PT/RT

001772 HT=ET+TT

001774 IF(¢1D,EG.3.0R,ID,EQ,5) ,AND.J.EQ.2.AND.(K,EN,2,0R,K,EN,KS))IGOTI
002016 G) TO 17 _

002017 16 CIONTINUE

0020417 Q3=SGRT(LUR=UB+VR*VE)

go2p24 THR=TUM=ATANCYUXLE(IDL102))+ATAN(VR/UR)

002035 Ud=sUE#CNS(THRB)

po2041 V!=OE~<IA(THB)

002044 18 QT=3CaAT(UT«UT+VT=VT)

002051 TAT=T {M= ATAN(YLXLE(IDLlOc))*ATAN(VT/UT)

002062 UT=0T+COS(THT)

002066 VT=QT#SIN(THT) -

002071 17 CONTI JUE
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002071
002072
002102
002111
002121
002125
002227
002134
002144
002147
002152
002154
002161
002171
002174
002177
002177
002204
002212
002221
002227
002233
8602242
002250
002257
002272
002774
002276
002276
002300
002302
002302
002304
002305
0023066
002310
002312
po2312
002314
002315
002315
002317
002321
002321
002323
002325
002325
002337
002351
002363
002375
002375
002406
002417
002430
002443
00244}
002452

124

123

™Y
=
(81

206

€10

Ny
[N
ne

. EF1PsEELC-LT

Page Al-32

IF(COFFTR.LEQ.0,0) GO TO 123
IFCID.NE,3.AND,ID,NE,S) GO T(O 123
JFCS,MEW2,ANDLJWNELJIS)Y GO TO 123
JIF(K, T2, AND,K.LT,KSM) GO TC 123
YAC=ATAN(VCZUC)

IF(K,EC.,KSM) GO TO 124
WIsSCRT(LR2UB+VB*VEB)
THE=(1,0~CCEFTH)*ATAN(VRB/UB)+COEFTH»THC
Ud=ng«COS(THB)

V3=gE«SIN(THB)

IF(R,5G, %) GO TO 123
ET=5CRTILUT*UT+VT*#VT)
THT=(1,0-CCEFTH)*ATARN(VT/UT)+COEFTH*THC
UT=JTnCUS(THT)

VT=0T«SIN(THT)

CONTIILE

FF1Xs(Ril»UR = RLtUl)wR2UX

FFodz (RRaUR+HR=-RL=ULwHLY*R2DX
FFEX=(RR+UR*UR+PR~RL*=UL*UL -PL)*R2DX
FFAd=(RII*UR=VR=-RLxUL«VL)*R2DX
Gi31id=(RT*VT=RE*VBYAR2DN
GG2i=(RT*VT*HT-RBeVErHB)Y#*R2DHN
GH3Hz(RT«VT*UT-REB~#VB«UB)*R2DN
GLAz(RTaVT 2V T-RB+*VR«VB+PT~PE)IWR2DN
G TO (201,202,203,204,205,206,207) 1D
Cil=1,

C?=CS/SS

G T¢ 211

Ci=1.,0

C2=CS/89

GO TC 212

Ci=1,0

C2=¢8s

GO Te 213

C1=Cs/C4

C2=0s/S5S

GO TC 212

Ci1={S/CR

C2=(9

G TC 213

C1=CS/CR

Cr=CS/SA

GO TC 212

Ci=¢S/CR

C’-"CICQ

*(Ciw(1,0=X)»FF1X+C2+0GCGLN)+2Z*EELD
*(C1x (1, 0=X)sFF2X+C2*GG2N)+7Z=EEDD
*#(CAL*(L,0=-X)*FFIX+CP2*GGEIN)+2*EE3D
*(Cle(l,0=X)*FEAX+C2xGE4AN)m2=EEA4D

mim mm

Tllu'» 'Ti it

G0 TO 240 .

w»(CLAX#FFAX+C2xCGGAIN)Y+Z+EELD
*»(CleXaFF2X+C2+GG2H)Y+Z+EE2]D
*(CAxX+FF3IXeC24«GG3K)+Z+FE3D
* (C1*X*FFAX+C2+GG4ANY+Z2*EE4D

EE2P=RE2C-CT
EE3IP=RE3C-LT
EE4P=EEAC-CT

G TC¢ 220
EF1P=FEELC-NT *(C1#FFI1X+C2%GGIN)+2*EELD
EE2P=EENCADT #(C1eFF2X+C220G02N)+72%EERD
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002462 EE3P=FE3C-LT #(C1+FF3X+C2+GGIN)+Z2*ELE3D

002472 EE4P= r “4C=DT *(CL*FF4X+C2+GGE4AN)+2+EF4D

002502 G TCA2?U .

002502 213 EE149=(RT«RE)*R2DN

002505 EEZ = (RT*ET-RB*#EB)*R2DN

002511 EEZNz(RT2UT=-RB»uB)*R2NDN

002515 EE4N=(RT*VT~=RR*#V3)+*R2DN

002521 FF1Mz(RT+UT-RE*UB)Y*R2DN

002525 FF2zs(RTaUT*HT-RBeyUBwHB)Y*R2DN

002533 FFRU=(RTaUT*UT+PT~REwUR*UBR-FPR)*R2NN

002542 FF4z(RT*#UT*VT=-RB*UR»VB)*R2DN

0062550 JFCJ.eG,2) 00 TO 95

002552 DSUC=nSU(ICL102,4,3)

002554 DSLC=aSL(ITL102,4,3) :

002556 DSXYs(DpSu(InL102,J+1,3)=DSUCIDLL02,J=1,3))*R2DX

002564 DSXL=(DSL¢INL102,d+1,3)=DSLCIDLLIC2,J=1,3))+*R2DX

002570 DSTh=¢DSLC-0.5«(DSUCIDL102,),1)+DSUCIDL102,J,2)) ) wRET
002576 DSTL=(LSLE=0.5«(DSLOIDL1I02,J, 1) +DSLOIDL102,J,2)) ) %RET
002605 YT=YY»(=CSTU)+(1,0=-YY)*(DSTL)

002612 IFCJ,FG S, ANDIDELTALEQ, 0. AKD (ISLTE.EN, 1 y)C0 TO 83
. 002625 YX2YY#((YU(IDLL02, J+i ) =YUCIDL102,4-1) ) #R2DX=DSXUI+(1,0~-YY) *

' 1 ((YL(IDLAC2,d+1) - YL(IDL¢02 J-1))»R2DX+DSXL)

002645 G} TC &4

002646 83 YX=YX:I*CEF/ESS

002651 84 CONTLIUER ‘

002651 YiadsyYU(INL1C2,J)=DSUC-YLCIDL1Q2,J)=DSLC

002661 G0 TC 96

002661 9% YT=19,0

002662 YUzYUCIDLIC2,2)=YL(IDL102,2)

002665 , YUX=Y JXLE(]DL102)+CER/ESS

002667 YLXSYLXUECIDLLIO2)*CEE/ESS

002671 YAzYY~YuX+(1.0=-YY)xY[ X

002675 IFAK.EG,2.CRVK.ERKS) YX=YXM*CEE/ESS

002707 96 CANTI' UM

002707 CN=C2/ESS '

002711 EEIP=EELC~LT w(CAL#FFIX+(CQ*GOIN-(CAL*YX*FFINKYT*EE{N) ) /YN)+ZwEE
002727 EE2RzEE2CATT  *(CL*FF2X+(CO*GG2N-(Ci*YX*FF2N+YT*EEDN) ) /YN) +ZxE}
002745 EE3PzFESCDT  *(C1+F3IX+(CQwGGIN-(CLrYXAFFINSYT#EFIN)) /YN)+Z»EE
002763 EEAP=EFACTT #*(C12FF4X+(CQuGG4AN-(C1+YX*FFAN+YT*EF4N) ) /YN)+ZxF}
003001 Ga To 220 '

003001 220 CONTLIIUE

003001 P=RELF

003003 EP=EEQP/RP

003004 : UPSEE3P/RP

003006 CVP=EE4F/RP

003007 Q220 , 5+ (LP+UP+VP*VP=OMR(IDLLQ2) w+2)

003015 TP=3A:L1*(EP-Q2)

003020 PPzdpP+TP

003021 IF(¢1n,5¢.3,0R, ID,EQ,5),AND,J.EQ, J%) Go To 18

003034 RJLIKISRZECID, J,K) " ,

003041 PJLIK)=PZ (1D, Js»K)

003046 UIL(K)Y =12 (1D, J,K)

003052 VILIKYsVZ(ID, J,K)

003056 EJLIKI=ZEZ (1D, JsK)

003062 15 COKTIMUFR

003062 RKBaR2 (1L, J,K)



™ 162

003070
003074
003100
003104
003110
003110
003112
003113
003115
003116
003120
003120
003126
003132
003136
003142

003146
003150
003152
003155
003155

223

190
180
170

PKRaP2( 1L, JsK)
UKB=2U2 (TG, JaK)
VKR2V2 (1L, JaK)
EXB=E2( 10, J,K)
GO To 223

2 PP=pC

RP=RC

UP=iJC

VPR=V(C

Ep=£C .
CONTIUE
P2(10,J,K)=PP
R2CI0,J.K)=RP
ER(IC.JsKI=EP
U2¢10,d,K)=UP
V2(ID,Jd,K)=VP

CONTIHUE
CONTI JUE
CONTIIUE
RETIR:!
END

Page Al-34
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000003

000003
000003
600003
000003
000003
000003
000003
000003
000003
000003
000003
000003
000003
000003
000003
600003
000003
000003
000003
000003
pO0ON3
000003
000003
000003
000003
000003
000003
000003
000003
000003
000003
000003
000003
000003

pooo017
000033
000046
000062

COWLW O OOV OO OC TN U&WN

)

_ Page Al-35
SUBRCITINE HOBDRY(IARC) :
DIMENSTON R2(7,13,13),P2(7,13,43),U2(7,13,13),v2(7,13,13),
E2(7,13,13), '
NSU(2,13,2),D8L¢2,13,3),YUC2,13),YL{2,13)2J]1(7) 2 JF(7)
s YUXLEC(Z)Y, YLXLE(2),0MR(2) :
PYS(523),%5(04,33),%X03(4)
JFDATC2)Y,FDATUC2Y,PDATL(2)
1 BALHUCZ )Y, DRAGL(2)
+DSUL(2),DSLL(2) .
' F3(%,9,13),R3(5,9,13),U3(5,9,13),V3(5,9,1.3
JFH,9,13),RM(5,9,13),UM(5,9,13),VH(5,9, 1
JPA10,13),R4(9,13),U4(9,33),V4(9,13)
IPS(”:13)195(9:13):U5(9113)1V5(9113)
.F32<9;¢),932(9,2),u32<9,2>,v32(9,2),
PHZ(G,2),RM2(9,2),UM2(9,2),VM2(9,2),
P3S(5.2),R35(9,2),U35(9,2),V3%(9,2),
FiS(9,2),RMS8(9,2),UMS(9,2),VMS(9,2)
P ITX(9),1T7¢9,2)

)
)

CCOMA) RZWE2,U2,Y2,E2

COMAC/A/GAHMA, GAMLY

COMMG I/B/0OMR, NBLADE,NONDIH, ITER, PHI

CoMac-i/d1/ IBLEQ

Cavie-lyz927 IDEBUG

Camnuei/C/nsy, DSL

CaMvHAC-1/D/ 1D, J,KJ, IDS,K

COMMCI/By 1, JF,J8,KS

CamMQ IZF/zYL, YL

CIMACI/G/ CX,RDX,R2DX,RNX2

CamMio I/7H/0N . RDN,R2DN, RDN2
CONMOI/1/DT,RDT,R2RT,RDT2,NTO2 ,
CJMHC”/J/F51:ESZ;CEloCEZOCS)CR:SS:SRoRADLEliﬁADLEZ;C4
Caomag 17Ky, 1START

COMMCHI/My XMU,IDELTA

COMMGHI/NYy ITIME, NNN,NTIME

COMMOn/HL /. MMM, MTIHME

CumMHG-I/M27 NOBL,MOBL,ITIME]

CmMpul/ 137 IPHILIPSI

CoM IC 1707 FDAL,PDATU,PDAIL

CaMHGc:1/P1 Y/ P3;R3,U3;V3:P4,R4,U4,V4;F’.’5:R5,U5;V5;PM.RV,UM‘.VM
Comug/Pzs P32,R32,U32,V32,PM2,RM2,UM2,VH2

cawm:ig-i/RRys P35,R35,U3S,V3S,PMS,RME, UMS, VMS

CoMitg /07054, JSP,KSM,KSP :
COMHGN/T/ILELADE

COMHMC 17U/ YUXLE,YLXLE

CavupizVvy oV

COMMD I/HZYBE X5, X03

CONAG I/ X/7ENIKAY

ComMerlsYys LSUL,DSLY

COMACI/2/DRAGU, DRAGL

CovMc 1/2a/ REYCR

Cavug/20/7ISLLE, ISLTE . ,
BECIPS)=INT(1000,9999999990+FLOAT((MCBL-NOBL)Y*IPS)/FLOAT(MOBL?
1009
INEL(IPS)==((MORL-NORL)«IPS=]CGE(IRPS)+HOBL)*MMH/NORL
!FE(IHH):TKT(iOO0.0*FLOAT((HGRL-NOBL)tIPH)/FLOAT(MoEL))a1000
INEMCIPH) ==~ (= (MOBL~NORL)*IPH+IFE(IPHI*NOBL ) *MHMM/HORL
JFCITER,EQ,2) GO TO 83
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000064
000067
000072
000075
000100
000100
000105

000112
000113
000115
000120
000123
000126
000126
000127
000130
000131
000131
000135
000140
000143
000145
000147
000157
000154
000156
000160
000162
N0n164
000166
000167
000175
p00176
a0oL77
000200
000202
000205
000206
000207
000211
00213
000215
000216
006220
000222
000225
000230
000232
000233
000234
000236
000237
000241
000242
000244
000247
000247

83

Cl Aa

1907

108

1006

1005

1110

1111

[F(HTIME,EG,0) [PHI=[RHI+Y
IFCATIME,EC,0) IPSI=IPSI+1
IFCIP 11 ,EQ.NOBL)Y [PHI=0
IF(IPS],FQ,.HOBL)Y IPSI=0

CONT1 IUE

FLATITSFLOAT(NTIME) =0 ,5+FLOAT(2-1TER)
FLMTIT=FLOAT(IITIME)=0,5+«FLOAT(2~1TER)
COMPUTE VERTICAL BOUNDARIES (4,JS.K),
IF(IGBLEN,FG,0) GO TO 1117
IF(MGIL,EQ,NOBL)Y GO TO 1007

IDELTA=ICRL(IPSI+1)
IDELT2=1CFLCIPST )
IDELTS=1CEL(IPSTI=~1)
G) TC 1008

[DELT1=0

[OELT2=0

IDELT3=0

CUNTI.IUE
INDEMTA=IDENM(IPHI =)
VHEMT2= ICEM(IPHT )
JOEMTS=ICEMUTIPHI*L)
IXCLy=1TIME-MMM

[XC2)= [ TIHE - (MMMa (NNNaMMM) )
IXCE) =2 [ TIHE= (NNN=MMM)

IX(4)=1TIME-IDELTY
IX(3)=ITIME-INELT2
[X(H)Y=ITIME-IDELT3
IX(7)=]TIHME=-IDEMTY
IX(8)=ITIME~IDEMT2
IX(9)=]TIME=IDEMTI
DY 1006 1=21,9

IFCCINCTY+ANN)Y L EQ, ITIME)

J=30
[CCuUNT=]
1SAVE=943499

D9 1110 1=1,9

IFCIX(1)Y,GE,ISAVE)Y GQ TO 1110

[TX=]
ISAVE=1X(1)
CONT I VUE
JEJ*1 _
IT(J,1)=1SAVE
ITC)H, 2)=1TX
[X([T4)=6969

IF¢I,L7,%) GO TO 1008
IFCITER,E0,1) ITARPE=1
[FOITERLEN.2)Y [TAPE=2

ITAPEX=1TAFE
I1l=1

DO 11149 Ju=1,9
I1=17¢4.J,1)
I2=IT(JJo2)

IFCIL,ED,ITIME) GO TO 1020

LiFL=)

[FCJ,EqQ.1) GO TO 1111

IFCIL,E0,1T(Jd-1,1))
CONT] IUE

IFCI1.GTL.ITIMED) GO TO 1116

(SpiiK)

IXCIY=ITIME

Page Al-36
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000253
000253
000253
000255
000257
000261
000262
000262
000263
000265
000266
000266
000270
000272
- 000273
000304
poo304

000633
000635
000637
000640
000641
000644
000650
000652
000661
000670
000677
000705
000715
000725
000735
000745
000751
000762
000760
000766
000774
001002
001006
001012
001016
001022

1116

1118

1112

1025
1113

1020

1030

R S N e e A  l al ae l al

6Gd TO 1118

CONTI JUE

[1=11~NAN

IFCICHUNT EQ,D0) 1II=14
ITAPE(=ITAFEX+2
[CCUNT=ICOUNT+1

CONTI JUFE

[FCI1FL.,E0.Q) GO TO 1112
BACKSOACE JTAPEX

G TCo 1113

CONTIIURE

IM=11-1

IFCLIY, LT, 111> GO TO 1113
D 2625 vo=I11,11HM
READCITAFEX) DUM3

CUNT] JUE

Page A1-37° Y

REANDCITAREX) ITIMEP,(P3(1,12,J),R3(1,12:J),U3(1,12,0),V3(1,12,.
: P3(2,12,J),R3(2,12,4),43(2,12,4y,v3(2,12,.
P3(3,12,0),R3(3,12,0)2U3(3,12,0),V3(3:12,.
P3(4,12,J),R3(4,12,0),uU3(4,12,40),v3(4,12,.
F3(5,12,J),R3(5,12,J).,U3(5,12,4),v3(5,12,.
PM(i;IZ,J).RH(i:IZ:J):UH‘l;IZ}J),VM(i.IZ.\
PM(2,12,0),RH(2,12,0),UN(2,12,0),yH(2,12,.
PM(3,12,J),RH(3,12,J)UM(3,12,0),yM(3,12,.
PM(4,12,0)sRH(4,12,J)sUM4,12,0),yM(4,12,.
_ PM(5,12,J),RM(5,12,J),UM(5,12,0),yM(5,12,.
J=2,18), (P4(]2,K),R4(I2,K),Ud(12,K),Y4(12,K),
PS(12,K),R5(12,K),US(12,K),V5(12,K),K=2,K!
2 (P32(12,1),R32C12, 11,U32(12,1),V32(12,1), : :
PE2C12, 1) RM20I2, 1), UM2012, 1) VH2(12,1),
PRS(I2, 1), N3S(12,1),U3SCI2,1),V3S(12,1)
PMS(12, 1) RMSCI2, 1), UMS(I2, 1), VHS(12,1),151,2)

GO TC 111% ,
[TINEPSITINME

Do 2030 1DC=1,5

[UP=)C

[FCIpC.EC.3) IDP=4
IFCIC.67.2) 1DP=1DC#2

DO 1030 J=2,JS

PECIDS, 12,30)=P2(1DP,J,3)
R3CID:, 12,u)=R2¢1DP,J,3)
USCIDT, 12,0)=U2(1IDP,J,3)
vi(lno, IZiJ)=V2(IDPlJ.03)
PM(IG:, 12, 0)=P2C1DP,J,KSHM)
R”(XDC)IE-J)=92(IDPOJJKSM)

UACIES, 125 0)=U2(1DP, J,KSH)

VHCILS, 12, d)=V2010P, J,KSM)
CONT I IUE

D) 1031 K=2,KS
PACI2,K)Y=P2(4,JV,K)
RACI2,KI=R2(4,JV,K)
Ud(12,K)=b2(4,JdV.K)
VA(IZz. K)=vZ2(4,JV,K)
PG(12,K)202(5,2,K)
R5(12,K)=2R2(5,2,K)
U5(123K)=U2(5320K)
V5(12,8)zv2(5,2,K)

3031 CONTIUE
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001024
001026
001027
001031
001032
001034
001035
001037
001040
001044
001047
001052
001055
001060
001063
001066
001071
001074
001076
001101
001103
001106
001110
001113
001115
001122
001126
001132
001136
001142
001146
001152
001156
001156

001212
001212
001214
001216
001220
001223
001225
001227
001231
001234
001236
001247
061250
001250
001252
001254
001257
001261
001272
001272
001272
001300
001303

1115
190

1114

1121
1122
1120

1125
1122
1117

MOV
NN

0o ouonoun

R?(J;?o3{

1)=p2(3,2,KSM)
1)=R2(3,2,K5M)
y1)=L2(3,2,KSM) -
.1)‘V°<u:2:h€”)
2y=F2(5,2,KSM)

’
’
]
l
U
L
l
'
L
’

»2) =
,2)=R2(5,2,KSH)
2 2)=0L2(5,2,K8M)
,2):&2(2,/,R9H)
»1)=F2(3,J5,32)

9
2
e
)
P
N
)
i
2
2
)
)
a
2
2
)
g
3

1 1)=R2(3,J8,3)
21)=0L2(3,J8,3)
L1)=V2(3,J8,3)
22)=F2(5,J5,3)
»2)Y=R2(5,J58,3)
2,2)=L2(5,458,3)
,2) vaes,Js,3)
»1)=F2(3,JS,KSH)
A,21)=R2(3,JS,KSH)
21320202, S, KSH)
yA)=Vv2(3, JS,KSH)
2,2)=F2({5,JS,KSM)
1 2)=R2(5, JS,KSH)
» 2)=L2(5,US8,KSH)
,2)=V2(5, JS,KSH)
LUATIJLE

<CI‘"C<("J"'C<CZ’U<C_Z"C’CX'C<CT"U(CDT<CT_U
e L LD LNl N NN LWl DT L D e LA NN LW N i

mmmMmmmmmmmmmmm AN NINIAIANAYAI PO NIAI AN D) MIND

I
I’
[2
L7
[2
(12
I
12
‘1
[
l:
]
I
]
]
12
(1;
(14
12
12
12
12
I
"
12
]
P2
12
I-
12
12
|

B S N R R I T S S N N et ala el a el o e RN e e ala e Ne Ko

IF(ICEEUGC.GT.0,AND,IDEBUG.LT,10) WRITE(6,190)

nICCﬁNT,”NM:IIIpIIM

FORHATC(/SX, 42HITIME, ITIMEP, 14, ITER, ICOUNT,NHN,ITL1, 1M

IF(IIFLLEO,.L1) GO TO 1114
[Il=]]INe2

CONTIHIUE

ITA=]TIME=-ITINEL =L

IFCITER.EQ,2) GO TO 1120

REWIND 1

REWIND 3

IF(ITINME EG, ITIMEV+1) GO TO. 1122
DO 1121 I 1,ITA :
READ(3) pUMS

GJ TC 1123

CONTMUE

REWIN) 2

REWIND 4

IFCITIME ,FG,ITIMEI+1) GO TO 1123
BO 1128 1=1,1TA. :
READ(4) DUNME

CONTLHUE

CONTIILE

Page Al1-38

- IF(ITIMEWNE, NNN+ OR, IDELTALEQG,0) . GO TO asoji;

N
Ji
<

IF(lAnC, ,GT.2) GO TO 612
CONTIHUER

ITIME,ITIMERP, 1,1

= ,815/)
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001303 DIMR=OMR(2)=0MR(1)
001305 YU1C=YU(1,uS)
001310 YL1C=YL(1,IS)
001312 YLeC=YL(Z2,2)
001319 YUzC=yu(Z,2)
001315 YLeH=YL(Z,1)
001316 Yd2asYydz.1) :
001320 [FCIBLED,EC,CY GO TO 1010
001321 _ 1KP=0 '
001322 YF1=2
001323 81 KFL=KS
001325 IF(IK» ,EG.2) KFI=3
001330 IFCIKP,EC.0) KFL=KSM
001333 DO 94 K=KFI,KFL _
001335 KK=1KPw (KS-2)+K _ ,
001341 YS5(KK)Y=YL1C+DN«FLOAT(K=2)wES2/ES1+DOVR«DTwFLMTITHFLCAT(IPSI+]KF
1 *FS2/ES1»(YUZC~YL2C)
001362 X5(1,KK)=PS(7+1KP, K)
001370 X5(2,KK)=RE(7+IKP, K)
001374 -~ X5(8,KK)sUB(T7+KP, K)
001377 X5(4,KK)=V5(7+1KP, K)
001403 94 CONTIHUE
001405 KSS=g#(KS=2)+KS
001410 L IKP=IKP#1
- 001411 IF(1Kk®,LT,.2) GO TO 81
001413 GH TC 1011
001414 1010 CONTIYE
001414 B0 H1n K=2,KSF .
001416 YS(K)SYLIC+DON*FLOAT(k=2)*ES2/ES1+DOMREwDT#FLNTIT
001427 IF(K.EG.KSF)Y GO TO 300 _
001431 X5(1,K)=P2(5,2,K)
001435 X5(2,8)=R2(5,2,K)
001441 XH5(3,K)=L2(5,2,K)
001445 X504,K)2vV2(5,2,K)
001451 GO TO 610
001451 200 X5(1,K)=F2(5,2,3)
001454 XS(Q;K):F?_('S:E:S)
001457 X5(3,K1=02(5,2,3)
001461 : X504,K)=v2(5,2,3)
001463 610 CONTINUE
001466 KSS=KS
001467 1011 CONTINUE
001467 DO 615 K=2,KS
001471 Y4sYL1C  +DN*FLOAT(K=2)
001475 IFCIGLED,NELC) CC TC 1012 .
001476 IF( Y4,LT.Y5(2)) Ya=VYdsq,
001503 - 1F ¢ : Y4,G7,Y5(KS)) Yd=Y4-1,

001510 1012 CONTIILUE :

001510 DO 620 KK=Z,KSS

001512 © YRzY4

001514 YR1=Y5(KK) ,

001515 YRZ2=2Y5 (KK+1) o '

001517 IF(YR,LT,YR2 JAND,YR,GE.YRL ) GO TO 622
001527 620 CONT]HUE

001531 MARK=1

001532 GO TG 120

001533 622 CONTINUE

001533 DO 629 I=1,4
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001535 X 11=x501,KK)

001540 XAg=x5(],KK+1)

001542 CALL FAT(YR,YRL1,YRZ,X01,X02,XNA)
001546 €25 XI13(1)=XCA

001553 P24, )5,K)=XQ3(1)

001560 R2(4, 1S,K)=XQ3(2)

001564 U204, 1S,K)=XQ3(3)

001570 V2(4, 1S,K)=X¥Q3(4)+DOMR

001575 615 E2(4, )5, K)-XOo(l)/XO3(2)/GANL1*0.5*(XQ3(3)*'“*(X01(4)+DOMR)'*2-

1 IOMR(1)I*%2)

001613 IF(IBLEO,EG,0) GO TO 1013

001614 IKF=g

001615 KF[=2

001616 85 KFL=K9

001620 . JF(IKP,EC.2) KF1=3

001623 IFCIkp,EG.0) KFL=KSM

001626 DI 931 K=skFI,KFL

001630 KKz [KPs (KS-2)+K

001634 YS(KK)SYLAC+DH*FLOAT(K =2)+FOAT(IPHI*IKP=1)»(YUlc-YL1()
001647 X5(1,KK)=P4a(4+1KP, K)

001655 X5(2,KK)=Rq(4+1KP, K)

001661 X5(3,4k)=U4(4+1KP, K)

001664 X5(4,KK)=v4(4+1KP, K)

001670 91 CONTIUE

001672 KI11=2

001673 K5S=Z2+(KS=2)+KS

N01676¢ IKP=1KP+q

001677 IFC(IK»,LT.3) GO TO 85

001701 GO To 1014

001702 1013 CONTIWUFE

001702 DO 640 K=1,KSP

001704 Y5(K)=YL1C - «DN*FLOAT(K=2)
001711 IF(K,EG.1) GO TO 3114

001712 IF(X,56.,4KSF) GO TO 310

001714 X5(1,K)=F2(4,JV,K)

001721 X5(2,4)sR2(4,JV,K)

001727 X5(35,K)=u2(4,JV,K)

001734 X5(4,4)=v2(4,JV,K)

001742 GO To 649

101742 210 X5(1,%)=F2(4,JV,3)

001747 X5(2,K)3R2(4,JV,3)

001752 X5(3,)=L2(4,JV,3)

001756 X5(4,K)=y2(4,JV,3)

G01761 GO To €4y

101761 311 X5(1,x)=p2(4, JV,KSM)
001770 X5(2,K)=F2(4,JV,KSH)

001775 X5(3,K)=02(4,JV,KSH)

002002 X5(4,%)=v2(4, JV,KSM)

002007 &40 CONTIUE

002012 Kll=1 .
002013 K5S=KS

002014 1014 CONTIUFE

002014 TY=Yy2M=YLZH

002016 PO 645 K=2,KS

602020 Y4=Y_1C+ES 2/F51*(DN*FLOAT(K P)YxTYw (Y| 2M= YL?C))*DOMR*DT*FLNT'T
002035 JF(K,EG,2.CR., K. EQ,KS) Y4= YL1C*E52/F31*DN*FLGAT(K 2)+(0,5+(YL2M~

1 Yi2w~1, 0)-YLZC)*DOMR*DT*FLNTIT

N
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002063
002064
002072
002100
002100
002102
002104
002105
002107
002117
002121
002122
002123
002123
002125
002130
002132
002136

002143
D02146
002151
002154
002160

002176

002176
002204
ag2206
002206
002207
002213
002214
002215
002222
002230
002235
002242
002247
002251
002252
002255
002257
002260
002271
002273
002274
002275
- 002277
Do2300
002302
002305
002307
002313
002315
002320

1015

627

€28

€24

€45

€ie
cl1 2z
C2 AA

399

510

Page Al-41 N

<
IFCIELEO,NE.Q0) GO TO 1015
IFL Y4,LT.Y5(2)) Yvd=Yd+ ES2/ES1
[F( ’ - Y4,GT.Y5(KS)) Yd=Y4-~ ES2/ES]
CTNTIILE '
DY 627 Kk= KII KSS
YRzY4

YR1=Y5 (XK)

YRZ=YS(KK+1) o

IF(YR,LT,YR2 «AMD.YR,.GE.YR1 ) GO TO 628
CONTI IUE ' -
MARK=2

Gd TC 120

CONTIWUE

DO 624 21,4

X1=X5(1,KK)

XNz=x5(1,KK+1)

CALL FAT(YR,YR1,YR2,¥%XG1,XQ2, XOA)

XA3(1)=XGA

P2(5,1,K)y=xn3(1)

R2¢(5,1,K)y=xR3(2)

U2¢5H,1,K)=X03(3)

V2(5,1,K)y=x03(4)y=-NOMR
E2(5,1,K)=X03(1)/XQ3(2)/GAMLL+0,5¢(X03(3)w*24+(XQ3(4)=NOMR) #* 2=
1 OMR(2)»e2)

CONTI:UE _
COMPUTE VERTICAL BOUNDARIES (4,JS,K)s (5)1)K) o = = = o w = =
COMPUTE TEMPORARY VERTICAL LCUNDARIE" (3;JSF K)s (5,JSPaK)
IF (ITIME eNE NNNoOR.IDELTALEQe0Q) GO TO 399
IFCIAC.GE,3) G0 TO 64

CONTIHUE

1DLiga=1 «

XR=CEL/FLOAT(JS=2)

DO 505 K=2,KS

DO 510 Js3,JS

Y5 (J)Y=CA4+FLOAT(J~2)/FLOAT(JS-2)

x)(lo NN=F2(4,J,K)

X5(2, 1N=R2(4, J,K)

X5¢3, N=p2(4,d,K)

X5(4, 1y=y2(4,J,K)

CONTIWUE

DO %20 Uy=3,JSM

JEJSM=JJ+T

X4JP=YS(J+1)

PENEAT AN . ,
IF(XR.LT,X4JP,AND,XR,GE,X4J) GO TO 522
CINTIHUE

MARK=3

GO TOo 120

XR1aX4d

XRZ=X4JP

DN 5235 1=21,4

X1=xX5(1,J)

X02=x5(1,J+1)

CALL FAT(XR,XR1,XR2,XQ1,X02, XYZ)

X3¢ 1)=XY?7
CONTIUE
P2(‘5l JSP)K):XOS(:L)
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002325 R2(3, ISP,K)=X03(2)

002331 U2(3, 1SP,K)=X03(3)

002335 V2(3, 1ISP,K)=X03(4) '

002341 E203%, ISP, K)“XQ3(1)/XQ3<2)/GAHL1*O 5'(XQ3(3)*v?*X03(4)**?-
1 IMROITL10ZY®*2)

002356 E N TR R VIVIPR IS .JL

002360 54 TONTIOLE

002360 IF(ITIME-NE NNNoORJIDELTALEQe0) GO TO 65

002366 IF(1A1C,LF.1) GO TO 62

002370 65 CIONTIIUE

002370 DY 605 K=z2,KS

002372 LY eg5 d=2,dS

002373 P2(5, 1SP,K)=P2(6,3,K)

002402 R2(5, 1SP,K)=RZ2(6,3,K)

002405 U2(5, ISP,K)=U2(6,3,K)

002410 VQ(S.JCP.P) V2(6,3.,K)

002413 £0% E2(5, ISP, K)=E2(6,3,K)

002422 62 CIONTIHUE

002422 IFCISLTE,EG.0) GO T0 526

002423 DI %19 1C=2,5,2

002425 IF(ITIME NF NNN,OR, IDELTA EQ. 0) GO TO 54]

002433 TF(CIN,EG.3.AND, TABC,GE,3), Oﬁ.(ID FO.).ANW,IARC LE, 1)) Go TO 51

002451 541 CONTI IUF

002451 IdL102=¢ID-1)/2

002454 YLIP=YL(IDL10Z,JSP)

002457 YiipzyYUCIDLLO0Z,JSP) ‘ R

002461 YLIC=YL(IDL102,JdS)

002463 Y1C=YU(INL102,dS)

002465 D) %27 K=2,KSP

002467 YS5(K)=YL1C+DNAFLOAT(K=2)

002474 IF(K,EG,KSF)Y GO TO 528

002475 X5(1,K)=F2(1D,JSP,K)

002503 X5(2,K)=R2(1D,JSP,K)

002511 XS5(3,%)=ti2(!1D,JSP,K)

002516 X5(4,K)=V2(1D+JSP, K)

002523 GO TG 527

002524 £2¢ x5<1 K)=F2(1D,J5P,3)

002531 5(2,#)~F (1L, JdSP, 3)

002535 5(3,K)5L2CID»JSP,3)

002540 X5(4,K)=v2(ID,JSP,3)

002543 527 CUNT] IUE

002546 TY=YU1P=~YL1P

002550 Uy 529 K=2,KS

(02551 YAasYL1P+LNsFLOAT(K=2)eTY

002556 IFCY4,LT,YL1C) Y4=Y4+1.0

002563 IF(Y4,GT,YL1C) Y4=Y4=1,0

002570 DO 529 KK=2,KS

002572 YRz=Y4

002574 YR1=Y% (KK)

002575 YR2=Y5(KK+1)

002577 [FCYR.LT.YR2.AND.YR,GE, YRl) 60 TO 531

002607 530 CONTI:UFR

002611 MARK=4

002612 GO TC 120

002613 5§31 CONTIMUE

002613 DO 532 I=1,4

002615 X21=x(1l,KK)

002620 ' XA23X5C1,KK+1)
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002622 . CALL FAT(YR,YR1,YR2,X01,X02,X0A)

002626 532 XJ3(])=XCA

002633 P2(ID,JSF,KI=SXA3(1)

002640 R2CIC,JSF,K)=XQ3(2)

002644 U20IL,JSF.KY=XQ3(3)

002650 V2(IL, JSF,K)I=XQ3(4)

002654 E2CID,JSF KI=XA3(1)/XA3(2)/GANLL+0.5%(XQ3(I)w»2+X0T(4)ww2m.
1 OMR(IDL102)*%2).

002672 529 CONTI] IUE

002675 519 CONT1HUE

002677 €26 CONTI]IUE

C2 7Z COMPUTE TEMPORARY VERTICAL ROUNDARIFS (3,JSP,K), (5,dSP.K) .,
002677 G TC 13¢

002700 120 CONTI'IUE

002700 WRITE(6,124) MARK

002706 124 FORHAT(/1¥, 6HMARK =,113)

002706 WRITE(6,121) - '

002712 121 FORIAT(/5X,37HSOMETHING 1S WRONG WITH INTFRPOLATION/)

002712 CaLL EXIT

002713 136 CONTJUE o -
C3 AA COMPUTE FERMANENT HORIZONTAL BOUNDARIES (ID.,J,1). (1D, J,KSP) -

002713 Do 100 1C=1,108

002716 Jis.1011)

002720 M2 JF ¢

002721 A 1bL102=1

002722 , IFCIC,GT,4) IDL102=2

002725 11 Do 13 JsJd1,J2

002727 IF(C1D, 0.2, 0R.IDEQ,B)Y,AND.J.NE,2) GO TO 21

002741 IFCIDJNE,3.AND.IDNE,B) GO TO 12

002750 LO 7 11=1.3

002751 psucraLice, J, I1)=0

002756 7 DSL(IULiGZ,J.II)=l

002763 12 CONTIaUE : .
€3 AB ALL BT (3,530, (34J,KSPY, (5,d,1),. (BLJLKSP)Y o v v v 0 w0

002763 IF(ITIMEoNF  NNN,OR,IDELTA,EQs0Q) GO TO 398 . -

002771 IFCCTABS, HE, 0, AND,ID,LE,2) OR. (IABC.NE,2,AND, ID.EQ
: L 4+4),9F.(1ARC,NE,4,AND,ID.GE,6).0R. (1ARC,LE,1,AND,10,EQ.5),0R,
% (1AGC,9E.2.AND,ID,EQ,3),0R, (IABC FQ.4,AND,ID,EQ,5)) GO TO 13

003044 298 CANTI IUE

003044 IF(IBLEN.EG, D) GO TO 1016

003045 IF(1iL, E0.3.0R ID.EQ,5) GO TO 1004

003055 IDC=19 -

003056 IFCIT,EQ,4) - IDC=3

003061 IF(IG,.GE,6) IDC=ID-2

003065 P2(ICsJs1)=PMCIDC,32 )

003073 R2CI0,J,1)=RMCIDC,3,J)

003400 : U2(ID,Jds1)=UMCIDC,3,5J)

003105 V2(1D0,ds1)=VMUIDC.3.d)

003112 E2(ID,us1)=PMUIDC,3,JY/RM(IDC,3,J)/GAMLL+0, b*(UH(IDr 3, Jyw*24
. 1 VMCIDC, 3, ) **2=0MR(IIDL102)%*x2)

003133 IRE(i=n ' -

003134 JFCID.GT,4) IREG=1

003140 . P2C1C,JsKSPY=P3(INC,IREG,J)

003151 R2(IL,JrKSFYSRI(IDC, IREG, J)

003161 U2(ID,JsKSFY=US(INC, IREG,J)

003172 V2(lD,J,KSF)Y=V3(IDC, IREG,J)

003202 -+ B2CID,UsKSFISP3CIDC, IREG,J)/RICIDC, IREG,JY/GAMLL1*+0,5+
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C L (UACILE, TREGsJ)##2+V3(1DCs IREG, J) #*2=0MR(IDL102) we2)

003225 G) VG 1003
003226 1004 C)\Tzlur
003226 [ 2P =
003227 1a1
003230 IF (IELlﬂc EQ.2) 12P=1
003233 P2(IN,Js1)=PM2(I2P,1DL102)
003240 R2(ID,J,1)=RM2(12P, 1DL102)
003244 U201, d,1)=UM2(12P, INL102)
003247 V2(10,ga1)=VHM2(12P,10L102)
003253 E2(I0,us1)=PM2(12P, IDL102)/RE2(12P,IDL102)/GANML1+*0,5
: 1 (UHZCI2F, [DL102)*#2+ VM2 (I2P, IDL102)%*2~0HR{IDL1C2)**2)
003271 P2(1D0,J,kSF)=P32(121,1DL102)
003300 R2(1L,J,KSFY=R32(121,1DL102)
003307 D2CILs JsKSF)=U32(121, IDL102)
003316 VACID,J,KSFY=Vv32(121,1DL102)
003325 . E2(ID,JsKSFI=F32(121,1DL102)/R32(121,1DL102)/GAML1+0,5%

1 (U32<121.[DL102)**2+V32(121;IDL102)**2-OHR‘IDL102)**2)
003345 1003 CONTINUE

003345 ' G) TG 13

003346 1016 CONTIHUE

003346 R2(IC,J,1)=R2(ID,J,KSM)
003355 P2(IL,Js1)=P2CID,J,KSM)
003361 CUR20ID,Js1)=U2CID,JsKEM)
003365 V2(ID,da102V2CIN,J,KSM)
003371 E2CI0,Js1)=E2C]1D,J,KSM) .
003375 R2(I0,JsKSFY=R2(1D,4,3)
003402 pg(ID:JoKSF)=P2(IDoJ03)
003406 U2C1D, JaKSFYSU2(ID, Jd,3)
003412 V2(IL,JskSFI=VR(ID, J,3)
003416 E2(IC,JsKSFISE2(¢ID, J,3)

C3 ZB ALL B}T (K;J 1)) (StJ KSP); (5)J:1): (SIJ!KSP) [} e . . e - 0 9
003422 13 CONTIHLE
003425 IFCIC.ED,3,0R,ID, LQ 5) GO TO 21
003434 G2 Te 30 _ , ' _ :
C3 AC FOR (3,d,1)s (3,5JaKSPY» (5,d,1)s (B,JaKSP) 4 0 5 4 s 4 4-0
003434 - 21 CONTIHUE :

003434 GO To (23,24)1DL102

003442 03 ESzES{

003444 CE=CE1L

003445 GO Te 40

003446 24 ESzES?

0034590 CE=(E?

003451 40 CONTIUE

003451 IF (ITIME «NE NNNoORCIDELTACEQs0) GO TO 397

003457 . " JF((IARC. LE.1.AND,ID,EQ,5),0R.(1ABC.GE,.2,AND, ID,En
1 .3).@5.(IABC.EO.a.AHD-ID,EQ,5)> GO0 TO 100 :

003505 297 CONTIHUE

003505 22 CONTIIUE ‘ .

C3 AD LEADIYG ENCE POINTS DRAG AND DELSTAR 7 /2 2 4/ /4 /1 7 2 7/

003505 IFCIGELTALEQ.0) GO TO 110 ’ '

003506 . KSMy=KSe2

003510 DO 322 K=2,KS,KSM2

003512 RC=Reg (1D, ?,h)

003516 UC=U21n,2,K)

003521 REY=0,5%CE/CEL*#RCUC*DX/XMY

003527 ATACHS, 0
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003530
003531
003532
003533
003535
003536
003547

003571
003575
003576
003600
003602
003603

003605

003610
003611
003613
003615
003616
003617
003621
003623
003623
003625
003627
003634
003641
003645
003651
003653
003661
003664
003665
003665
003677
003702
003702
003710
~ 003714
003714
003714
003725
003741
003755
003766
003770
004004
004007
004014
004016
004020
004023
004024
004027
004027

Page Al-45 D)

E‘IM=0,0
PX=6,n
Aa=1,72
BA=0,5
HAPE=?,56
DSH=0,5%CF/ES*AA*REYw» (=BB)=DX ,
TAUSES/CE«(RC*UC*UC/HAPE®(1,0+(2,0~XISACH*»2) /HAPE)Y» (P2(1D,3+K):
L BP2019,2,K))/4,.0)*DSH
DORAG=(NE/CFRL)*TAUeDXw0 ,5
DRAG=UDRAG -
IF(K,FC,KS) GO TO 130
DRAGL(INL1C2)=DRAG
G TO 122
130 DRAGU(INDL1C2)=DRAG
C3 ZD LEADIIG ENGE POINTS DRAG AND DELSTAR 2 2 2 4 /7 /4 2 2 1 ¢ /7 1 7/
122 CONTIMUE ,
C3 AE NON=LEADING EDGE POINTS DRAG AND DELSTAR w * = * w % » v * * %
DU 249 K=2,KS,KSM2
IF(K,E5,kS) GO TO 144
DS=0sSL(ICI1.102,2,3)
DRAG=IRACL(IDLL102)
GN TO 142
141 DS=nSIU(ICL102,2,3)
DRAG=IRAGUCIDLLNZ)
142 CIONTILHUE
JEMR Ny
Do 151 J=3; Je2 .
RO=RZ(ID,J,K)
Ucs=iz (10, J,K)
PGC=R2(1D,J,K)
UL=uz(In, -1,K)
IFC),0E,u2) GO TO 382
PXs(PC=PZz(ID,J=1,K))aRDX
UR=2,9#%UC=LL
GO To 344
382 CONT] IUE
PXs(P2(IL,Jx1,K)=P2(1ID,Jn1,K))»R2DX
UR=U2 (1IN, +1,R)
384 CONTIIUE
XIACH=UC/SGRT(GAMMA*PC/RC)
[FeJd,57,42M) GO TO 500
[REY=9
5§00 CONT] IVE,
REY=(GE/CEL)*RC*UCKFLOAT(J=-2)+DX/XHU
IFC) LE, u2V, AND,REY,QT.REYCR) [REY=1
CALL AABE(RC,UC,UL,UR,DX,J,PX,REY, IREY,AA,BB,HAPE)
DSXs(CE/ZES)*AA"REY 2w (=BR)
DS=NS+CSX»LX _
TAUS(ES/CE) *(RC*UC*UC«DSX/HAPE-DS* ((2,0-XMACH*#*2) /HAPE+1,0) *PX)
DORAG=(CE/CEL)*TAURDX
IF(J,60.02) DDRAG=DDRAG#0,5
DRAG=IRAG+LDRAG
IF(H,EC,KS)GO TO 151
DSLernLic2, d4,3)=Ds
G TC 152
151 bSU(lJL1c2,J,3)=DS
152 CONTI 1y
150 CONTIMUE y
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004032 IF(KR,EG.KS) GO TO 200
004034 DRAGL(INLAC2)=DRAG
004036 G TG 210
004036 200 DRAGU(IDL102)=DRAG
p04040 210 COUNT] ILE

C3 7ZE NIN=LEADING EDGE POINTS DRAG AND DELSTAR @ % v % % % # % % * #
004040 140 CUNT] IUE
004043 GO To 220
004043 110 CONTI'ILE
004043 DRAGLCINLLC2)=0,0
004045 DRAGL(IDL1C2)=0,0
004046 Do 19 )=3,J42 .
004047 DsuelaLicz,d,3)y=0,0
004051 DaL(INL162,J,3)=0,0
004053 219 CONTI-UE
004055 220 CONTIHULE
004055 DY 70 J=2,u2 )
004057 IF(ITIME«NE,NNN) GO TO 70
00406¢C 60 DSULTILLC2,J,2)=DSUCINEL102,0,3)
004065 DSUCTILL1cz,d,1)=0s8u(Ink102,4,2)
004067 RSLeIaLig2, Ja2)=05L010L102,d,3)
004071 DSLEIOLLC2,J,1)=DSLOIDLL02,J,2)
004073 70 CONTI:UFR )
004076 D3UCIILLC2,JSP,1)=DSUCIDLL02,uS,1)
06043102 Dsttrneic2, Jsk,2)=DSUcIDL.102,JS,2)
004105 ‘ D5ULILLCc2, JSP,3X=DSLIDL102,4S8,3)
004111 DSLCIIL1ICR2,JSP,4)=DSL(IDlL102,JS,1)
004114 DSLCIaLacz, JsP,2)=DsSL¢Inl102,JS,2)
004120 BsLe1Lic2,J8P,3)=DSL(IDL10Z, JS, 3)
004123 IF (ITIME o« NF o NNN, OR,IDELTA.EQ.0) GO TO 251 i
004131 IF(CIABC,NE. O AND,ID,EQ,3),0R. (1ABC.NF,2,ANDID,EQ,5)) GO TO 3¢
004145 251 CONTIOUE
004145 ’ CSULCIDL102)=DSuCInLL02,JS5P,3)
0041590 DSLACICL102)=DSL(]IDL302,J5P,3)
(604152 330 CONTJYUER

C3 AF NON«LEANING EDGE HOQRIZONTAL BOUNDARIES = = 2 = = 22 = = == =
004152 NET e
004154 IFCIDELTALEQ,0) JSQ=JSH
0104156 DY 80 J=3,JS0
004160 JPizJd+1
004163 YJC=Y:(ILL102,J)
004165 YLC=YL(ITL102,d)
004170 YUR=y1(1pL102, JP1L)
004172 YLR=YI_(ICL102,JP1)
004174 YJL=Y: 0¢ICL102, JM1)
004177 YLLEYLCOIDL102,JHL)
004201 B3UD=9CU(ICL102,4,3)
004203 DSLC=aSL(IDL102,4,3)
004205 DSUR=9SUCINL102,JP1,3)
004207 DSLR=ISL(ILL102,4P1,3)
004211 D3UL=08H(ILL102,.JML,3)
pp4214 DSLL=9SLOIrL102,J1M1,3)
004216 DSLA=ISUCITLL02,4,1)
004220 BSLA=ISL(IRL102,4,1)
004222 D5UH=)SUCICL102.4,2)

p04224 DSLR=9SL(ITL102,4,2)
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004226
004230
004232
004234
004236
004240

004242
004245
004247
004254
004260
004263
004266
004273
004300
004304
004310
004314
004321
004323
004332
004340
004345

004351
004354
004356
004357
004367
004376
0C4406

004416
004423
004430
004430
004432
004434
004436
004440
004442
004443
004445
004446
004450
004451
004455
004463 -
004465
004472
004474
004501
004503
004505
‘004506
004511

43

42

Page Al-47

YULC=YUC=-hSUC
YLEC=YLEC+NSLC
YUDR=YLR=DSUR
YLCR=YLR+NSLR
YUCL=YUL=-DSUL
YLOL=YLL+DSLL

YXUC= (YHR-YUL) *#R2DX
YXLO=(YLR-YLL) #R2NX
YXXUC=s(YUR=-2,02YUC+YUL)Y»R2DX
YXXLC=(YLR=2.0#=YLC+YLL)*R2DX
D3XUC= (DSUR-DSUL) »R2DX

DSX{ C=(NS K=DSLL)*R2DX

DSxJa=(hsuycIDLIo2,J+1,1)=-0SuU(IDLiN?, J-i.i))*P?DX
DSXLA=(DSL (IDL102,J+1,1)=DSL(IDL102,J=1,1))*R2DX"
DSXUE=(NSUCIDLI102,J%1.2)=DSUCIDLLI02, J=1,2)) *R2DX
DOXLE=(¢DSL(IDLIC2,J+1,2)-NSL(IDLLO2,J~1,2))*R2DX

DSXXUn=(LsLR-2,0=NSUC«DSUL)*R2DX
DOXXLo=(LSLR=-2,0*DSL.C+DSLL)*R2DX
IFCITERLEN.L) GO 70 43

DgXTLt-(EQX}C 4,0~DSXUB+3, G*ESXUA)*PQDT
DSXTLG=(LSXLCn 4 D+DSXL.B+3.0+DSXLAY#R2DT
DSTTUC=ATSUC-2 O*DQUE*DSUA)*FDT?
DSTTLC=(DSLC-2.U*DSLE*DSLA)*RDTZ

DSTUC=(NSUC-NSUAI®R2DT

USTLC=(NSLC=DSLA)*R2DT

GO TO 42
DSXTUC=(LSXUC-4,0+DSXUB+1 5 (DSXUA+DEXUB) )*RDT
DSXTLO=(LSXLC~4,0+DSXLB+1L 5+ (DSXLA+DEXLB)I*RDT
DSTTUC=(LSLC-2,0%«DSUL+0, 5+ (DSUA+NSUB) Y *0,25*RDT2
DSTTLG=(DSLC-2,0*DSLE+0 5« (DSLA+DSLB) ) *0,25+RDT2

DSTJC=(NSUC~0,5«(NSUA+DSUB))Y=RDT
DSTLC=(DSLC=0,5«(DSLA+DSLB)Y)Y#RDT"
CONTIHUE
YXUDNC=(YXUC=DSXUC)
YXLAC=(YXL.C+DSXLC)
YXXALn=CYXXUC=DSXXUC)
YXXLDO=(YXXLC+DSXXLC)
YXATULS=(=NSXTUC)
YXTLL=(LSXTLC)
YTXJLo=YXTUDC
YTXLLC=YXTLDC
YTTUCC=(=NSTTUC)
YTTLRn=([LSTTLC)
Yrlsyuo-Dsuc-=YLC=DSLC
RUC=R2(ILC,u1KS)
RLC=R2(IC,ds» 2)
UUCsU2CIL, 2aKS)
ULC=U2(ID,ws 2)
VC=v2 (1L, J,KS)
VLC=va2(IL,gs 2)
Ci:Ez=CF1

E5S=E51

IF¢IC,ED,5) CLE=CE2
IFCILJEN,5) ESS=ES2

Pty
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004514
004525
004527
004532
004534
004536
004540
004542
004551
004554
004561

004565
004576
004600
004603
004605
004607
004611
004613
004622
004625
004630
004633
004644
004650
004652
004654

004672

004710
004716

004725
004733
004737

004755
004760
004763
004767
004777
005005
005013
005025
005037
405040

Page A1-48

THETU=ATAN(ESS/CEE* (YUR=DSUR=YUL+DSUL)*R2DX)
GRUZ2=JLUC*+w2+VUCw=*2

ViSUz~LCSTUC*ESS/CEL

TAU=ESS/CEE=YXUNC .

TAU=1,0+TAL#R2

TeU=vIgseTaU

TOU=TCQU/TRU

UUC==-TDU+SQRT(TDU»w 2+ (QRUZ =~ VCSU**?)/TBU)
VUC=TAU®LUC+VDSU

V2(ILC,J,KS)=UUC

V2(IL,J,KS)=VvUC

THETL=ATAN(ESS/CEE# (YLR+DSLR-YLL-DSLL)*R2DX)
BRL22 L. Cawz+VLCww?

Vi)SL= DSTLC=ESS/CEL

TAL=ESS/CEE#YXLDC

THL =9, 0+TALwa2

TCLaV)SLaTAL

TAL=TCL/THL

ULC==TLL+SGRT(TNLe*2+(QRL2~ VDQL**Q)/TBL)
VLC=TAL*LLC+VDSL

U2¢IC,d, 2)=ULC

V2CIC,¢, 2)=VLC

PXUC=(F2(IT,J+L,K8) = PZ(ID»J 1,KS))Y*R2DX
PXLC=(P2(IL,d*1, 2)=P2(ID,J=1, 2))*R2DYX
TRM=CEE*CEE/ (ESS*ESS)

TRE=CEE/CEL

PUNSY I/( TRM +YXUDC*#2)* (YXURC*PXUC~ RUC* (UUC» (YXXUDC*UUC:

(YTxIccs YXTURC)*TRE) + YTTUDC +TRE*®2))
PLN=Y-17¢ TRM  +YXLDCwa*2)* (YXLDC#PXLC~ RLC*(ULC* (YXXLDC*ULC
(YTXLDC+ YXTLDC)*TRE) + YTTLDC*TRB»+2))

PC=Pz (1D, ,KS )+2,0=DN*PUN
PCEPZCL1D, 0, KSH)Y+2, 0% DN*PUN

VUX=(J2¢ID, J+1,KS)=U2(ID,J~1,KS) ) #«R2DX

TERAUL==STIN(THETU) /CEE
TERBU=1.0/(ESS*((YUCINL102,J)~- pSUCIDLL102,Us3))
~tVt<'“l1rc,J)+n¢|(an10 »J,3)))aCOR(THETUY )

PUNNTEN A=A T« TURBUwWPUN '

VUNND==FINC/ (ULCYRUC)

VUN=(JLdC-TERAU*ULX) /TERBU

VC=vUasVz (ID,J,KSH)=V2(1ID,J,KSM=1)

Uo=up( [0, JsKS )"'UUN*2.0'DH .

UC=2(10,J,KSHY+UUN®Z ,0+DHN

REsR2(10,J,KS Y« (PC/P2CID,J,KS ) )yw*(1,0/GAMHA)

RC=R2CIND, JyKSHI*(PC/P2CIDs JaKSM) ) *»x (1, O/GAHNA)

G TG ¢é6¢ :

HYFU=3GRT((2,0#DX=CEE) % w2+ (ESS* (YUDR= YUDL))ta?)

L R I I R e T kL Y L Ty aravavpravae

005051
005055
005065
005074
005113
0051260
005133
005142

TER1U==ESS/CEE*(YUDR=YUDL) /HYPU
TER2U==-ESS/CEEXYXUDC/(YUDC-YLDC)*(YURR=-YUDL) /HYPU
TERBUSCEE/(ESS*(YUDC=-YLDC)Y )« (2,0%NX/HYPU)
PUP=(P2(IN,J+1,KS$)=P2(ID,Jd~1, kS))*F“DY*TFR1U¢PUN*(TE92U+TEP3U)
RUFP=R-JIC/F2(1D)J, KS)/PAMMA*PUF

RUN= (P -(R2(ID,J+1,KS8)-R2CID,J-1, F&))tRZDX*TEniU)/(TFR2U+TER3L
RC=R2(IN, J,KSH)+2  D*RUN*DH

€66- CONTI IUE



™ 162 ‘ ‘ Page Al-49

005142 TC=PC/RC
005144 EC=TC/GANML1+0,5%(UC*UC+VCeVC=OMR(IDL102)ww2)
005153 R2(IL0,J,KSF)=PC
005161 R2(ID,J,KSF)=RC
005165 U2CIC,JsaKSF)=UC
005171 V2(IC,JaKSF)=VC
005175 E?(ID JaKSF)=EC
005201 PC=RZ (1D, J,c) ~2,0+«DN+PLN
005206 PC=P2(1D,J,3)=2,0vDNePLN
005214 ULX=(y2eIn,Jd+1, 2)-u2¢ID,J=-1, 2))+R2DX
005223 TERAL=-3]H(THETL)/CEE
005226 TERGL=1,0/ (ESS*((YUCIDL102, J)-DSUCIDLL02,J»3))
1 «(YLC(IDLICZ,J)+DSLCIDL102,d,3)))¢COS(THETL))
005244 PFLND=TERAL»PXLC+TERBL«PLN
005247 ULNO==FLNO/ (ULC®RLC)
005252 ULN= (JLMNC=TERAL*ULX)/TERBL
005256 VO=VLC+V2(ID,Jd, 3)=-v2(1D,J, 4)
005262 UC=u2¢1D,0, 2)=ULN*2,0«DN
pos267 UC=yz(in,d, 3)=ULN=2,0+«DN
005274 , RC=R2¢1D,J, 2)*x(PC/P2(ID,J, 2))==(1,0/GAMMA)
005306 : RC=RZ(IN,Js 3)*(PC/P2(ID,Js 3))wx(1,0/GAMMA)
005317 G TC €67
005320 KYPL=SORT((2.C*DX*CEE)* %2+ (ESS* (YLDR=YLDL))*x2)
WhaNP S xrvaw st d b pwr ek ar kRN
005331 TERLL==ESS/CEE*(YLDR=YLDL)/HYPL
005335 : TERZ2L=-ESS/CEE*YXLLDC/Z(YUDC-YLNC)Y«(YLDR-YLDL) /HYPL
005345 TERIL=CEE/ (ESS*(YUDC-YLDC))*(2.0+DX/HYPL)
005354 PLF=(RZ(ID,Jd*1, 2)=P2(ID,d=1, 2))«R2DN«TERLL+PLN®*(TER2L+TER3L)
005367 RLPSRLL/ZF2(ID,J, 2)/GAMMA=PLP
005374 RLN=S(RLP-(R2(ID,J+1, 2)=R2(IL,J-1, 2))+«R2DX*TERLIL) /(TER2L +TERJI
005406 RC=R2¢ID,d, 3)=2,0%RLN»DN
005413 667 CONT]MUE
005413 TC=PC/RC
005415 EC=TC/GANLL+0,5+(UCHUC+VCrVC- orR(IDL102)¢*2)
005424 P2(1C,J,1)=PC
005430 R2(I10,Js2)=RC
005432 U2¢1C,Jds1)=UC
005435 Va(IG,Jds1)=VC
005437 E2(IC,J,1)=EC o
C3 ZF NIN=LEADING EDGE HORI?ONTAL ROUNDARIES = 5 = =.= =z = =2 = = =
005442 8C CONTI JUE _
005445 IFCICELTALEQ,L1)Y GO TQ 30
005447 IFCIELEN,FG.0) GO TO 1040
005450 12F=2
005451 1213 '
005452 IF(ICLiﬂc EQ.2) 12P=1 -
005455 P2¢I1rC,JS,1)y=PNUS(I2P,IDL102)
005462 RA2CIL,JS,1)=RMS(I2P, IDL102)
005466 U2¢1C,JS,3)=UMS(IZ2P,]DL102)
005471 V2(IL,dS8,1)=VHS(I2P,1DL102)
005475 E2C(IC,JS, 1)=PMSCIZP,IDLL102)/RME(I2F,IDL102)/GAM|_1+0,5*

1 (UMS(I2F, I0L102)»+2+VMS(J2P, 1DL102)##2=0KR([LL102)442)
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005513 P2(1IL,JS,KSP)=P3S(]21,1DL102)
005522 R2¢10,JS,KSP)=R3S(121,1DL102)
005531 V2CIL,JS8,KEP)=U3S(121,1DL102)
005540 V2C(I0,J5,KSP)=Vv3S8(]21,1DL102). .
005547 E2(IC,J5,KSP)Y=P2S(124,IDL102)/R3S(124,1DL102)/GAHL1+0.5%

1 (U3SCI2F,INL102)#*2+V3S(I12P,I1DL102)%xw2=0MR(INL102)»22)
005567 G) TC 30 \

005570 1040 CONTIIUE _
005570 P2(IC,JS,1)=P2(1D,JS,KSM)
005577 R2CIC,J5,1)=R2(IN,JS,KSM)
005603 V2CID,U5,1)=U0201DsJS,KSM)
005607 V2(Iilb,ds,1)=va(1D,JS,KSM)
005613 E2CIC,J5,1)=E2CIN,JS,KSM)
005617 P2UID,»JSHKSPI=P2(ID, JS,3)
005624 R2(10L,JS,ksrPY=R2(ID,JS,3)
005630 U2(ID.JS,KSP)=U2(ID.JS.3)
005634 V201D JS»KSPI=V2(ID,JS»3)
0056490 E2C¢IC,uS5,KSP)=E2(ID,JsS,3)
005644 30 CONTIIUR

€3 7C FOR (35ds1)s (32JsKSPYs (5uoJad)s (5, JsKSPY 5 4 0 s -4 4
005644 100 CONTIMUE

005647 POATL(1)=0

,0

005650 PDAIL(2)=0.0

005651 PDAILU(1Y=0.,0

005652 PJAIL(?>=0 0

0056523 b 3g9 1£=3,5,2 ’

005654 IF(ITIME NF.NNN OR.IDELTA.EQ.o) GO TO 39

005662 [F((1AaEC,LE.1,AND,ID,EQ,5),0R.(IARC,GE,2,AND,ID,EQ
) 1 +3),9R.(1ABC,ER,.4.AND, ID.EQ.J)) GO TQ 309

0057410 296 CONT]MUE

005710 _ InLi1c2=s(In-1)/2

005713 ESS=ESsy

005714 CEE=CF1 ‘

005716 © IF(IDL102.EQ,2) ESS=ES2

005721 IFCIDL102,.EQ,.2) CEE=CE2

005724 sz)-x<~<

005726 D) 307 K=2,KS,KSM?

005727 Lo 307 J= g,JSu

005730 \ PREP2(I1D, J*1,K)

005735 PL=P2(ID,J,K)

005742 PC=(PR+PL)Y*0,5

005745 IF(K.EG.kS) GO TO 308

005747 AR=YL(IDLICZ, J+l)

005752 AL=YLCIDL1C2,)

005754 DAZ=(AR=AL)

005756 PDA=FC+DA*ESS/CEE

005761 POATLCIDLAIC?) = PUAIL(IDL10°)*PDA

005763 GO To 342

005764 - 208 AR=YU(IDL1C2,J+1)

005767 AL=YLCINL1C2,J)

005771 DA AR~AL

005773 PDA=pC«)A+ESS/CEE

005777 POHATLCINLICR) = PDAIU(IDL102)*PDA

006001 312 CONTIHIUE

006001 307 CONTI.IUE

006006 FOAT(CICL102)Y=PDAIL(IDLI02)+PDAIUCIDLLIO2)

006011 209 CONTINUE

-
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€3 22 COMPUTE FERMANENT HORIZONTAL BOURDARIES (1DsJs1)s (ID,J,KSP) =
006013 31 RETURH '
006014 EHNE
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STUERCITINF VEBRYL(TARC)
000003 DIMENSTON R1(7,13,33),P1(7,33,13),U1(7,13,13)»V1(7,13,13),

1 E1(7,13,12),R2(7,13,13),P2(7,13,13),U2(7,13,13),v2(7,13,13},
2 FZ2(7,13,13), THETAL(2), THETAL(2),
S DEH(,13,23),08L(2,13,3),YU(Z2,13),YL(2,13)»J1 (7 )2 dF ()
4 LYUXLE(Z),YLXLE(2),0MR(2)
6 JFDAT(2),FDAIU(2),PDAIL(2)
7 SLRAGUCE) ,NDRAGL(2)
000003 Camie ) Rg,F2,U2,Y2,E2
000003 COMIICIZAZGAMMA, CAMLL
poQo03 CAMNC I/R/0MP, NBLARE ,HONDIH, ITER,PHI
000003 C MG/ Cr/DSU, DSL
600003 ComMai/y ID,J,KJ,IDS, K
000003 Caruciseys J1,JdF,J35,KS
000003 CovHgI/F /YU, YL
000003 Cavuon/n, LX,NDX,R2DX,RDX2
000003 CIvug /470N, RDN,R2DN, RDN2
000003 COMHG I/1/NTARDBT,RRADT,RDT2.0T02
poooDn3 Covue 1/.0,681,652,CE61,CE2,C8,CR,S55,5R, RADLEL,RADLED2,CY
000003 CoMNg /Ky 1START _ _
000003 COMHCIZL/RITLUILLELITL,PLTI, VI
000003 COMNG /8y TTIHE, NEHN,NTIME
000003 COamo 170, FDAL,PDAIU,PDAILL
000Q03 Carilc I /P/RL,PL,UL, V1, EL
000003 CHAMMUG 1707 JSH, JSP,RSM, KSP
000003 CuMite1/Sr THETAL, THETAU
000003 Corsp/Us YUXLE,YLXLE
000003 COMAC I/Z/DBRAGU, DRAGL
000003 COMICI/ZE/ SPAIH,SRUAT,SRUVAL, SRU2PP
000003 COMilG 1/2Cs PAIHZ, wUAIi RUVAIL,RUZPPE,NT
000003 CIVIC 1/2E/71DATA
000003 DX1=1,0/FLCAT(JS=2)
000007 DX7=%1,0/FLCAT(JS=2)
000012 KSCLP1=KS/2+1

C4 AA COMPUTE VERTICAL BOUNDARIES (1,2,K), (1,JS,K), (2,1,K), (2,48,¢
000015 DJ 99 K=1,KSP _

000016 P2(1,2,K)=1,0
p0po021 Rz<1.3 K)=RII

. 000027 v2<1,’ K)=VII
000032 E2(1,2,K)=ET]"
000035 P2(1, 1IS)KI=P2(2,2,K)
000043 R2(5, 1S,K)2R2(2,2,K)
000047 U201, 1S,K)=H2(2.2.K)
000052 V2031, 1S,K)=v2(2,2,K)
000055 E2(1, IS, K)=E2(2,2.K)
000060 FRX=- )X/ALCG(L,0=DX)
000065 PC=P2(2,2,K)*(1,0=FRX)+P2 (1, JSM,K)*FRX
000074 RC:QQ(E;E,H)*(l.n-FRX)+R2(1;JSH.K)*FRX
000103 uu- 2(72 2, K) (L Nl RLY+U2(1, JSH,KI*FRX
000112 ‘-V2<2, LK) (1, 0-FRX)+V2(1,JSM,K)»FPX
000122 TC=PC /RO

000124 EC=TC/GANMI1+0,5«(UC*C+VCrVC= OPR(i)** )

Ly



)
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000133 P2(2,1,K)=FC.

000135 R2(2,1,%)=RC

0060137 U202,1,K)y=uc

006141 V2(2,1,K)=vC

000143 E2(2,1,K)=EC

0600145 P2(2, 1S.K)Y=P2(3,2,K)

000151 R2(2, 19,k)=R2(3,2,K)

000154 U202, 1S,x)=U2(3,2,K)

000157 V202, 18, K)=V2(3.2,K)

po00162 E2(2, 1S,KY=E2(3,2,K)

000165 P2(3,1,K)=F2(2, JSM,K)

000171 R2(3,1,K)y=R2(2, JSM,K)

000200 V203, 1.€)1=v2{(2, JSH,K)

000204 E2(3,1,Ky=F2(2, JSM,K)

C4 ZZ COMPUTE VERTICAL BOUNDARIES (1,2,K)s (1,J5sX)s (2,1,K), (2,J8,¢
000210 90 CONTI IUE

600214 12 D) 199 K=1,KSP

C5 AA COMPUTE VERTICAL BOUNDARIES (6,JSPLK)s (7,25K) v v s 0.0 s +
000216 FRX2=DXZALCG(L.0=DX7)
000223 PC=P2(&,uS,K)*(1,0=-FRX)Y+P2(7,3,K)»FRX
000235 RCERZ2 (6,08, K)* (L. 0=-FRX)+R2(7,3,K)eFRX
000244 HCZZ2 6, dS,KY*(1,0=-FRX)Y+U2(7,3,K)*«FRX
000253 VORV2(6,08,K)* (1, 0-FRX)+V2(7,3,K)«FRX
000262 TC=nC /R0
000264 C=TC/GAVMI1+0 5% (UC*|C+VC*#VC-0OMR(2) #u2)
000273 P2(6, 1SP,K)=PC
000277 R2(n, 1SP,K)=RC
000301 U205, 18P, K)=UC
0006304 V2(45, 15P,K)=VC
000307 E2(n, 15P,K)=EC
000312 P2(7,72,K)y=P2(6,J5,K)
000315 CR2(7,2,K)=R2(6,JS5,K)
000321 UZ(?.%.H)zUQ(éaJSnK)
000325 VA2, 2,8)=v2(6,dS,K)
poo33:1 &2(7;3:W)=E2(6:J51K)

th 22 COMPUTE VERTICAL BOUNDARIES'(élJSP’K)) (7520K) S S T S T B |
000335 190 CONTI IUE :

C6 AA C!’)Mb"’UTE DOWNSTREAM INFINITY &% % w 2 & & % * % % &« % % #« % % *

000341 RUVAI=0,0

000342 RJal=9,0

000343 J502F1z0s/2+1
000345 D) 2649 K=2,KS
000347 RC=1R2(4,.S02P1,K)
000354 UC=:2¢4,.5C2P1,K)
000360 VC=V2(4,0502P1,K)
000365 : DRUSROYYC LN
000367 IF(R,4“C,2.CR.K.EQ,KS) DRU=0,5«LRU
000377 DRUV=IRUsVC
0060401 RUVAI=RUVALI+DRUV
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000403 266 RUAI=RUAI+DRU
0C0A407 PALHL=D,0
000410 PATHAU=0,0
0co0d411 KSMDz2i¢S =2
000413 D) 2735 K=2,KS,KSM2
000414 Dd 274 4=22,JS
000415 PCEP2(S, dsK)
000422 - bPA=PCaDX
000424 IF(J,EC,2,CR,J.EQ,JS) DPA=(.,5+«DPA
000434 IF(K.EC.KS) GO TO 277
000436 FATHL=FPAIHL+DPA
000440 GO To 234
000441 277 PAIHUIPATHU+DPA
000443 284 CONTI.IUE
000443 274 CINTIUE
000446 £73 CINT] IUE
000450 PATHC=FATHL=-PATHU
000452 NT=2+(ITIME=-NNN)Y=1+ITER
000456 IF(ISTART NELQ) GO TO 100
000457 . PAIAZ=3PA K
000460 RiIJAI1=5RUAL
000462 RIVAI1=SRUVATI
000463 RI2PFE=SRUZPP
000465 100 CUNTIMNUE ' SR
000465 - SPAIH=PAIHZ : '
000467 SRUATI=RUAIL
N00470 SRUVATL=RUVAIL
000472 SRUZPP=RU2PPE
000473 FLNT=FLOAT(NT)
000475 - RUVAI1z (FLCAT(NT=1) *RUVAIL+RUVATI)/FLNT
000501 RUATL1=(FLOAT(NT=1)«RUATL+RUAL) /FLNT
000506 PATH 2= (FLOAT(NT=1)*PATH2«PATHD) /FLNT
000513 RUVALI22{ES2/ESI)I*(RUVAIL1+(CHR (1) -0MR(2))*RUAT1)
000520 RUESRTII*UT]
000522 URAGT1=DRACU(L)+DRAGL (1)
0006524 DRAGTO=DRAGU(2)+DRAGL (2)
0008526 RUZPPN=(RII*UII»UII+P]]1~-(DRAGTL- PDAI(i))/FLOAT(Ka-g))*EGZ/Esi'
. 1 (DRAGT2-PLAI(2))/FLOAT(KS=2)
000544 RUZPPE=(FIOAT(NT=1)*RU2PPE+RLU2PPP)Y/FLNT
000551 VR01=LVaT1/RUALL
0005%3 kII'FII/R'I/GAMLl*(UII*UII*VII*VII OMR(1)w*2)*0,5
000562 HR1=gI1+FI1/RIL
000565 MR2= H€1+(VR01+OHR(1))*(OHR(l) CMR(2))
000572 RiIJKE=RUE*HR2
000573 HE=RU IE/RUE
000574 VEs= (PAIlc*CEZ/EG?*RUVAIQ)/RUE
000601 GAMP1=AMMA+L,
000603 TRE=HE+N , 5% (OMR(2)*#*2aVE*VE)
000610 TR2=21.,0=2.0*(RUE/RUZPPE)*»*2+«TRJ
000615 ROOT=5GRT(1,0+GAMPL*GAMLL#TR2)
000623 TR1=RJCPFF/GANIPL
po062E PE=TR1*(1,0+R0O0OT)
000630 PA=TR1%(1,0~R0OQT)
000633 . IF(Ppr,GT,FE) PE=PA
000636 RUZ2E=zL2FPE=PE
000k40 VEZRUPE/RUE
000642 A RE=RUIE/UE

000643 EE=zHE-PF/RE
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000646
0Co0647
000654
00066¢C
000665
000671

000675

000677
gop7o0cC

cé6 72
173

DO 173 K=1,KSP

P2(7, 1S,K)=PE

R2(7, )S.K)=RE

U207, i8,k)=zUE

V2(7, 1S,K)=VE

E2(7, IS,KI=EE )

COMPUTE COWNSTREAM IRFINITY
CONT I HUE

RETURN
EMD

Page Al1-55
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SUERQITINE VEBRY2(1ARC)
000003 UIMCthOA R1(7,13,13),P1(7, 15 13), u1(7 13,13),Vi(7, 13 13).

2 &4(7 15 13),THFTAL(");THFTAl(2).
3 USUC?,13,3),D5L(2,13,3),YU(Z,13),Y0L(2,13),J1(7),UF(7)
4 .YUXLE(Z),YLXLE(Z).OMR(Z)
5 2Y5(33),¥5(4,33),%X03(4)
6 JFNAT(2),FDATUC2),PRATL(2)
7 JDRAGUCZ)Y,DRAGL(2)
8 JDS5UL(2),T5L1(2)
9 ,PS8(5,2,13),R3¢(5,9,13), U3¢5,9,131,v3(5,9,13)
Y LPM(5,9,13),RM(5,9, 13>. H(5,9,13),VII(5,9,13)
9 ,P4(9,13),94(9,13).U4(9.13),V4(9.13)
9 JPS(7,13),R5(9,13),145%(9,13),v5(5,13)
000003 COMMC } Rz,F2,U2,V2,E2
000003 COMMG I/A/GAMMA, GAMLL
000003 Comug1/9,/0rVR,NBLADE, HONDIM, ITER,PHI
000003 CoM#G 1/711, IBLEQ
000003 CoMag1/c/nsSyY,DSL
000003 COMMG I/F/7YU,YL
000003 CuMagr/G7 CX.RDX,R2DX,RDX2
000003 COMACI/H/DN,RDN,R2DN, RDN2
000003 COMMC4/1/DT4RR2TAR2DT,RDT2,DT02 w
000003 COMMG 1/ .0/ESL,ES2,CEL,CE2,0S,CR,58,5R, RADLEL,RADLE2, C4
000003 COMAG-I/K7 1IS5TART
6oonNng CamMMG I/L/R11,ULT, FII PII VIl
000003 CUMMC I/t XHMU, IDELTA
000003 COMME /5y TTIHE, NN, NTIME
000003 : CaMMG I/ 7 EDAL,PDATU,PDAIL
poo0o3 CamHc 1/P/R1,PL,UL,V1,EL
000003 comMg'i/P1y P3,R3, U;.VB,P4 R4,U4,V4,P5,R5,U5,V5, Pﬁ,pv UM, VM
000003 COMMO I/ JSM, JSP,KSM, KSP
000003 COMMCI/SY THETAL‘THETAU
000003 ComMMG:l/ T/ LBLADE
000003 COMMG'I/U/ YUXLE, YLXLE
000003 : CoMMg I/Vy oV
000003 o COMMO 1/d/YE, X5, XA3
000003 CoMmeizYs DSUL,DSLY
000003 LCaMHC /77 LRAGU,DRAGL
000003 COMMC /2L /71SLLE, ISLTE
600003 REAL LRUCH, LRUHDN, LRU2DN, LVOUDN
0o0opo3 DOMR=DMR(2)~-0MR (1)
000005 DX1=1,0/FLCAT(JS=2)
000011 DX7=21,0/FLCAT(JS=2)
000014 [D=3
gco015 IDL1G2=([D-1)/2
000017 YL1C=YL(INL102,2)
600021 YU1C=YU(IDL102,2)
000022 YLiP=YL CIDLLIOZ2,1) "
000024 YULP=YL(INL102,1)
000025 DY 227 K=1,KSP
0gopna2z YO(K)=YLIC+DN*FLOAT(K=2)
000034 o IF (K, 26,1 GO To 222
000035 IF(KLEG.KSF) GO TO 228 -

000037 : X3(1,K)=F2(1IN,1,K)
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000043 X3¢2,K)=82(1D,1.,K)
000050 X5(3,€)=L2(1D,1,K)
0co0s4 XS54, 2y2(10,1,K)
000061 s TQ 227

000061 228 IF(I8LEN,EG,0) GO TO 10
000062 X50(1,K)=F%(2,3,JSH)
000070 X5(2,K)3R3(2,3,JSM)
000074 X3(3,%)=0L3(2,3,J5M)
000101 X5(4,K)=2y3(2,3,.J5M)
000105 GO To 227

000105 16 CINTI IUE

000105 XH(1,K)=F2(1D,1,3)
000111 X5(2,K)=2R2(1D,1,3)
000113 XS5(3,u)=2L2(IN0.1,3)
000116 X3(4,8)=y2(1D,1,3)
000120 ’ GJ TOQ 227

00p120 222 1F(IBLEN,FG,0) GO TO 12
000121 X5(1,?()=F3(2;2.JSM)
00p127 X5(2,%)3R5(2,2,Jd5M)
000133 X53(3,K)=13(2,2,JSM)
000140 XH(4,K)=y3(2,2,.J5M)
000144 GO TC 227 -

000144 12 CIONTIIUE

D0p144 X5 ,)=2P2(1D,1,KSM)
000152 X5(2,K)=R2(ID,1,KSM)
000156 X5C3,R)=L2(1ID,1,KSM)
000162 X5(4,K)=y2(ID,1,KSM)
000166 227 CONTIJUE

000171 TYSYULP=Y[ 1P

000173 C DO 229 Kz2,KS

N00174 Y4sYL1P+LH*FLOAT(K=2)»TY
000201 1;(<.Fg.g CR.K,EQKS) Y4=0,5+(YL1P+YU1P~1, 0)+DV*FLOAT(K 2)
fiop220 ‘ IF(I8LEN,NELO0)Y GO TO 30
000221 IF(Y4,LT,YL1C) Y4=Yds1.0
000226 IFCY4,6T,YULC) Y4=Y4=1.0
000233 GO To 29

000234 30 CONTI IUE

000234 IF(Y4,LT,(YL1C-DNY) Yd=YLI1C~-DN
0Go241 IFCY4,GT,(YLLIC+DN)) Y4=YLLC+DN
000246 29 CONT1HUE

000246 DD 2390 KK=1,KS

000250 YR=Yq

Q00252 YRLIYS{KK

000253 YRZ2= Y;(KK+1)

600255 [IF(YR.LT,YR2., ANl YR,GE. YRl) GO TC 231
000265 230 CONTLHUE

000267 MARK=%

000270 GN TO 120

00p271 ¢31i CONTIHUE

000271 DY 232 1=z14,4

000273 XI1=X5(1,KK)

000276 X022X5(1,KK+1)

p0p30¢0 CALL FAT(YR,YRL,YRZ2,X01,X02,XQA)
DCp304 232 XA3(1)sXCA

000311 P20IN,1.K)=X23(1)

NC0315 R2ICID, 1) =2X03(2)

000320 U20T10,1,KY=X33(3)

0060323 YACUIDs1aK)=XA3(4)
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)
000326 ) E20I0, 1,K)=XQ3(1)/X03(2)/GAML1+0, 5*(X03(3)¢*?*703(4)*w2-
1 OMR(OILCL1QZ)*#2)
000342 229 CONT].IUE
000344 226 CONTIIUE
C7 AA COMPUTE VERTICAL BOUNDARIES (4.,2,K)s (612:K) = = = .0 =i a = =~ =
000344 DO 100 I0=4,6,2
o TO FINE KLF AND KUM
000346 KLP=2
000347 KiM=ks .
000351 IbLice=(¢1p-2)/2
C IN THIS ROUTINE IDL102=(1D~-2)/2 FOR 1D=4 AND ¢
000353 CIFCInLINZs.EQL2) GO TOQ 60
000354 CEE=CFE]
000356 ESS=ES2
000357 GD TO 62
000360 60 CEE=CEZ2
000362 ESS=E52
000363 62 CUNTIIURE
00363 TAETALCILIL102)=ATANCESS/CRE=(YL(IDL102,JdSP) =YL (IDL1C2, JSM))*FZ*
000376 , TIETAJ(IEI102)'ATAN(ESS/CEFw(YU(IDLlO ,JSPY=YUCIDL{C2,JSM)) *R21
000410 DSLF=ISLOICL102,JS,3)
000413 IF(DsLF,EQ,0,0) GO TO .81
000414 D) B9 K=2,KS
pnod416 YY1s3D I+FLOAT(K=2)
gop421 CIFOYYL,a87.05LF) KLP=K
000425 IF¢YY1,37.0SLF)Y GO TO 81
0004390 80 CONTIIUE ,
000432 83 CONTI1 IVE
000432 DSUF=1SU(ICL102,J5,3)
000435 [F(OS IF,EN.G.0) GO TOQ 71
000436 DD 70 KKK=Z2,KS
000437 KzKS+ 2 =KKK
000441 YY1=C I#+FLOAT(KS=K)
000444 IF(YYL,G7 . LSUF) KiM=K
000447 IF(YY1,GT.CSUF) GO To 71
000452 70 CONTIIUVE
000454 719 CONTIIIUE
000454 DELTAL=FLOAT(KLP=2)*DN
000460 DELTAU=FLOAT(KS=KUM) DN .
000462 IF(DELTAL~CELTAULEQ,C,0) GO TO 111
000464 DD 105 K=1,KSP -
000466 YYSFLOAT(K-2)
000470 Y5 (K)=2RSLF+YY*(1 .0~ UF NSLF)*DN
000476 X5(L,K)=F2(1IN=1,JS, K) .
000504 X502, ¢)=R2(1D=1,J3,K)
000512 X508, K)su2(ID~1,J5,K)
000517 X304, )=v2(1D=1,JS,K)
p00c24 105 CONTI JUE
000827 D) 139 KsKLP,RKUM
000531 YR=FLIAT(K=-2)*DN
000534 Di) 119 KK=2,KS
000536 KKP=KK+1
000540 . "RA=YS(KK)
000541 RU=YS (KKF)
000543 IF(YR.LT.RELAND.YR,GE.RA) GO TO 116
000554 112 CONTILILE

000556 MARK=1)
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000557 G To 120
000557 116 CONTIUE
000557 U 129 1=1,4
000561 Q1=X8(1,KK)
000564 A2=X8 (] 4KKF)
0005066 CALL FAT(YR,RA,RB,01,02,XY2)
00p572 125 XA3(¢1)=XYZ
000577 P2CIG,2,K)=XQ3(1L)
000603 R2(IL,2sK)=XQ3(2)
000606 U2CIL,2,Kk)=XQ3(3)
000611 V2(IL,2,K)Y=XQ3(4)
000614 E2(1C,2,K)=X03(1)/X03¢2)/GAML1+0, 5*()03(3)*XQT(3)+xC3<4)*XQ3(4)
, 1 OMR(IGL102)#%2)
000630 110 CONTIUE
000632° RJSL=22(ID-1,J5,2)
000636 . UDSL=1z2(INn-1,JS,2)
000640 ROLER2CIC, 2 KLP)
000644 UDL=y2 (I, 2, KLP)
000647 ROSU=A2(1D-1,J5,KS)
000654 Unst=2€¢10-1,JS5:K3)
000660 ROU=R2(IC, 2, KUM)
000663 UiU=ga o, 2, KUM)
000666 : ENSL=R2(1n-1,J5,2)
000670 ' ENSY=£2(In-1,JS5,K8)
000675 EDLSERPCIL, 2,KLP)
000760 EDU=E2(IL,2,KUM)
000704 VOL=y2(IL, 2, KLP)
000707 VOUsV2(IL, 2, KUM)
000713 VSL=vz(In-1,JS, 2)
000716 ViS=v2(In-1,J8,KS8)
000722 VaLpL=VL/LDL
000724 Vounu=vdu/unu
0bo726 VouhsL=VESL/ZUDSL
000730 ’ Vouds=vEesy/ubsu
000732 RUDSL=RDSL«UDSL
000734 RJL:=R0%UCUY
000736 RICL=2CL«UCL
000740 RURSU=RNSU*UDSUY
000742 DOL=CELTAL-DSLF
000744 DOUSCELTAU-DSUF
000746 SDELTA=NELTAU+DELTAL
000747 SHS=LSUF+NSLF
000750 PSizP2(IN0-1,JS8,KS)
000756 ' PJSL-»c(In 1,45,2)
000760 POU=F2(ID,2,KUM)
000764 POL=F2(IL, 2, KLP)
000767 HOSY=ELSU+FDSU/ZRDSU
000772 HJSL=#LSL+FDSL/RDSL
000775 HU=EIU+FNL/RDU
001000 HOL=EOL+*FPL/RDIL.
001003 RUHDSL=RLDSL*HDSL
#801005 RUEDL =ROCLaHDL-
001007 RUHNS:HI=RUNSU*HDSU
001011 RIUHDU=RUCU=HDU
001013 ' RuJZDSL sRLNSL#UDSL+PDSL
001016 RUZUL=RUCL«UNDL+PDL ‘

001021 RuU2NS =L nSU«UDSU«PDSU
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001024
001027
001035
001047
001062
001674
001101
031102
001106
0011160
001114
001114
001140

001140
001141
001144
001146
001147
001151
001152
001154
001155

061155
001162
001165
001170
001173
p01176
001201
001204
001207
001212
001215
001217
001221
001225
001231
001234

001236
001245
001254
001263
001265
001266
001272

001275

001275
001303
001311
001314
001325
001335

¢
c

1269
136

253
255

54

257

130
A

Page A1-60 )

RUZDU=RUCU=UDU+PRU

VIOGTE=TAN(O,S*(THETAU( 1DL102 Y+THETALC IDL10D2 )))

A4z, 5% ((RUHDSL+RUHDLIY*(DELTAL-DSLF )+ (RUHDU+RUHDSt )y« (NDELTAU=DSL
Adgz , 5e CCRU2DSL+RUZDLI Y (DELTAL=RSLLF)* (RU2DU+RU2DSU)Y* (DELTAU~DSL
A4z0, 5w { (KUNSL+RUDL)«(DELTAL - DSLF>+(FUDaU+PUﬂU>*(DELTAU DSUF))

Al3=0, e ([tlJLL*')ELTAL*f\UDU’JELTAU)

L=1

[F(A3-24) 130,134, 136

Lab+1

IF(24(L=1).GT,(KUM=KLP)) GO 'TD 253

60 TO 294

WRITE(6,255) ID,L,KLFR,KUM,DSLF,DSUF,DFELTAL,DELTAU
FORMAT(/EX, ZBHSOMETHING IS WRONG WITH DISPLACEMENT,,
1 5X,37KIL, LsKLP,KUM,DSLF,DSUF,GELTAL,DELTAU,/4X,213,214,4E13,¢
CALL EXIT

IF(L,5G,1) GO TO 257

RUDU=RLDULM

RUDL=0UnLp

RIKIU=RUKDUM

RJRDL=RUKDLP

RUz2nu=RUzZpUN

RJIZDL=RUZDLP

CONTIHUE

POLR=RZ(IND,2,KLP+L)
ROLP=R2CID, 2, KLP+L)
UDLP=2 010, 2, KLP*L)
VIOLP=ve(ID,2,KLP+L)
EDLP=EZ(IND,2,KLP+L)
FOLN=P2010, 2, KUNM=L)
RDOUM=RZ(IN,2,KUH=L)
UoUm=20In, 2, KUM=L)

VUM Y2ID, 2, KUM~L)

EDUM=E2¢IN, 2, KUM=L)
RADLPaRILPAUDLP
RIDum=RIUM=UDUN

RUKDU 12R0DUM* (EDUM+PDUM/RDUM)
RORULP=UDLP*(EDLP+PDLP/RDLP)
RU2DLP=RUNLP*UDLP+PDLP
Ruzhg1=RUpLM«UDUM+PDUM

AdzA4+0 S« (RUDL*RUDLP+RUDU+RUDUMI»DN ,

Ad4zp 1440 . S+ (RUHDL+RUHDLP+RUBDU+RUHDLM) «DN

Atlds= A14*0.5*(”UcDL*HU?DLP*PUZDU+FH“DLU)*DN
DELTAL=DELTAL+DN

DELTA 1=DELTAU+DN

AS=n, 5+ (CELTAL*RUDLP+DELTAU*RUDUM)

[F(AZ=44) 140,134,136

GO To 12¢

CONTIL IUE
LLIW  RUTE TO BE NON-ZERO
[F(SCELTA.EN.O0.0,AND,SDS,EQv0.0) GO TO 134
IF(SESLTAEN.O0,.0,AND,SDS,NEL0.0) GO TO 138
DRAGT=0RACUCTIDLI02)Y+DRAGLCIDL102)
RUTE=(RICSL*DDL+RUDSLU»DDU-RUGL«DS|.F~RUDU*DSUF)I/SDELTA
RIOBTE=(RUHLSL*DDL+RUHDSU*DDU=RUHDL #DELF-RUHDU«DSUFYy/SDELTA
RAZTE=(AL2CSL«DDL+RUZDSU*DDU-RU2DL*DELF=RU2DY*DSUF
1 +(PpSL+PDSUY*SDS~DRAGT)I/SDELTA
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001352
001352
001356
001360
001362
001363
001365
001366
001371

001372
001402
001402
001403
001405
001406
001407
001414

001427
001433
001437
001441
001442
001445
001451
001454
001455
001455
001457
001461
001462
001464
001465
001471
001474
001477
0C1502
001505

001507
001521
001532

001546
001550
001552
001554
001556
001560
001562
001571
001577
001601
001603
001605
001607

136

138
162

134

131

140

——,

Page Al-61

CINT] UE

CALL ISOLV(RUTE,RUNTE,RUZTE,VOUTE,PTE)
RUZTE=RJYZTE=PTE

UTE=RIZTE/RUTE

RTE=R ITE/UTE

VTE=VOUTE=UTE

HTE=R'JKHTE/RUTE

ETESHTE~FTE/RTE

G Teo 131

WRITE(6,162) SDELTA,3RS - )
FORAAT(///710%X,8HSDELTA =,E145,8,84 S80S =,E15,8/)
CALL EXI7T

1F(s05,G¢,0,0) GO TO 133

UTE=qQ.0

VTE=(.,0

URAGT=CRAGUCIDLLI02)Y+DRAGL(IDL102)
PTE=(RU2CSL*DDL+RULSU*DDU~RL2DL*DSLF - RU2WU*DSUF

1 +*(PpsL+pPnSU)Y#SDS~DRAGT)/SDELTA

HTE=(I1DSL+LS LF+HDSL«DSUF )Y /SDS
RTE=GAMIA/GAMLA*PTE/HTE
ETESHTE~FTE/RTE

G) TG 131

RUTE=d,5«( RUDSU+ RUDSL)
RUZTE=0,5+« (RU2DSU+RUZNSL)
RUKRTE=Q. 5*(RUHD9U+RU{DSL)
GD TG 139

CONTIHUE

U2(1D0,2,2)=UTE
V2(1[D,2,2)=VTE
P2CIG,242)=PTE
RA(IN,2,2)=RTE
E2(IL,2,2)=ETE
U2(I0,2sKS)=UTE
V2(ID,2,Kks)=VTE
P2(ID,2,KS)=PTE
R2(I3:2sKS)=RTE
E2¢10,2,KS)=ETE
IF(L.EG,1) GO TO 145

FRU=(2,0%A4~Di» (RUDLP&RUDUM) ) /(RUDU*DELTAU+RUNDL*DEL TAL)
FRUH=(Z, 0= AH4=DN» (RUHDLP+RUHLUM)Y ) /(RUHDU*NELTAU+RUHCL*DELTAL)
FRU2=(Z2,0%AU4-DH»(RUZDLP © +RU2DUM Y)/ ((RU2DU +pPTE) *®
L JELTAU+(RU2DL +PTE)«DELTAL)

RUDLM=RULL #FRU _

RUEDLASRUHTCL*FRUH

RzDL 1=RU2PDL*FRUZ

KICUP=RULU&FRU

RURDUo=RUHDU*FRUH

RZDUP=RL2DU*FRUZ2

RYCLM=V2A(IL,2.KLP+L - 1)*R?(ID 2,KLP+L~-1)

RVLOUP=Y2(IL,2,KUM= L*l)*RZ(ID,z.KUM L+1)

VIULM=RVELM/RUDLM

VIUUF=RYTCUF/RUDUP

KLPR=KLP+| -1

KLPRM2zK| PF=2

LAUDN S (RUDLM=RUTE)/DN/FLOAT(KLPPMD)
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001612
001616
001622
001626
001630
001632
001636
001642
001646

001653
001655
001657
001663
001667
0661673
001677
001701
001702
001706
0012712
001716
001722

001722
001722
001724
D01726
001733
001741
001746
D01753
001755
001760
001763
001764
001766
001767
001772
001773
001774
001775
001776
p0n2006
002011
002021
002025
602027
02027
002033
062036
002041
002044
002047
D02052
002054
0c2061
002066

142

195

198

199

LRUHD IS (RUKDLHM=-RUHTE) /DN/FLOAT(KLPPM2)
LRUZCISC(RUZDLH=-PTE) /DN/FLOAT (KLPPH2)
LVOUDI=(VOoULM=VOUTE)/DN/FLOAT(KLFPM2)
K-iMPazriMe) +1

KSMKU=KS=KUMP

URUAN=CAUDUP-RUTE)Y /DH/FLOAT (KSMKU)
URUHL 1= (RUKDUP-RUMHTE)/DN/FLOAT (KSHKU)
URUZDIS(RUZDUP=PTE)/DN/FLOAT(KSHMKU)
UVCUp-=(vOLUP=VOUTE )Y /LN/FLOAT(KS-KUMP)

KLPP=KLP+L

KLPPMIZKLPF=2 ‘
LRUDN=(RUL=RUTE) /DN/FLOAT(KLPPM2)
LRUHC J=(RUKDL=RUHTE)/DN/FLOAT(KLFRM2)
LRU2C=(RUZDL=PTE)/DL/FLOAT(KLPPMD)
LYOUL s (VOUDL~VOUTE) /DN/FLOAT(KLFRM2)
KiMPz KU =L

KSMKLU=KS-KUMP
URUDN=(RUDU-RUTEY/DN/FLOAT (KSHKU)
URUHE 1= ¢(RURDU=RUHTE) /DN/FLOAT (KSMKL)
VYCUR 1=V oLDU=VOUTEY/DN/FLOAT (KSKKRU)
VRU2D I=(RUZDU=-PTE)Y /DN/FLOAT (KSMKL)

G TC 195

CONTINUE

KLPPM1I=KLPP=1

DO 200 K=3,KLPPMY

RUF=RITE+_ RUDH*DN+FLOAT(K=~2)
RUKPzQUUTESLRUHDN*DN+FLOAT(K=2)
RU2PzRUATE+LRUZDN*DN+FLOAT(K=2)
VOUR=YGUTE+LVOUDN«DN-FLOAT(K=2)
IF(RUP,LE.0.0) GO TOU 198

CALL ISOLV(RUP,RUHP,RU2P,VOUP,PP)
WPz (R12P-PF)/RUP

RP=RUP/UF

VRP=VQ P wiP

HR=RUIP/RUP

ER=HP=-PRP/RP

G TQ 199

Yh=(.9

VPsu,n

PRzRyIP

H2A=E2(IL, 2, KLPPY+P2( 1D, 2,KLFP)/R2(ID,2.KLPP)
HREFLJAT(K=2)/FLOAT(KLPP=2)*»(H2A-H2B)+H2B
RPR=GAIMA/GANL1#PP/HP '
EPz WP -PP/RP

CONTL IUE

M2(1D,2,K)=UP

VACID,2,K)=VP

P2(ID.2.,K)=PP

R2(IL,2.K)=RP

E2(In,2,K)=EP

CONTILE

DO 219 K=ikUHMP,KSM

RUF=R JTE+URUDHN«DN=FLOAT(KS=K)
RUKPz2UNTE+URUHDN-DN=FLOAT(KS=-K)
RUP=RU2TE+URUZNN#DN#FLOAT(KS=K)

Page Al-62
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002073
002100
002101
002105
002110
no2111
002113
002114
002217
002120
002121
002122
002123
002133
002142
002153
002157
002161
002161
002165
002170
002173
002176
002201

002204
002205
002207
002216
002222
002226
002232

002240

002242
002243
002243
402251
002251
002255
002255

002256

002256
002261
002263
002264
002267
002271
002272
002274
002276
002276
002305
002307
002312
002313

209

145
111

112
C7 71
100
120
124
121

122
Cd AA

{‘\.-/'

' _ Page Al-63
VOUP=VYGUTE+UVOUON+DN«FLOAT(KS-K)
{F(rRU®,EC,0.0) GO TO 208
CALL ISOLV(RUP,RUHP,RU2P,VOUP,PP)
UPs(RIZP=-PF)/RUP _

HP=RUN/UF

VPGP #LP

HP=RU IP/RUP

EP=HP-FPR/RP

G Tg 2h6 .

U=, q

VP=3,0

PPzRUIP

H2CRE2 (L, 2 KUMPY+P2( 1D, 2, KUKPY/R2{IN 2. KUMP)
HEC=E2¢10,2,K5)+P2(1D,2,KS)/R2(15,2,KS)
HP=FLOAT(KS- K)/FLUAT(KS-KUHP)w(HQC-HgD)+H2D
RP=GAMMA/GAMLLIePP/HP

EP=dP-PP/RF

CINTTIUE

V201, 2,x)=Up

V2(LI0n,2,K)=VP

PQ(IDJE&K)=PP

R2(IL2Z2aK)=RP

£2(1D0,2,Kk)=EP

CONTIHUE

€3 TOo 100

L9 112 K=2,KS

2L, 2,K)=U2(10h=1,JS8,K)

VR2(ID,2,K)=V2(ID=1,J58,K)

P2CI0,2,6k)=P2(IN=1,J5,K)

K2(1G,2,K)=R2(ID=1,J8,K)

E2CIL,2.K)=FE2(]0~1,d5%,K) . ‘

COMPUTE VERTICAL BOUNDARIES (4,2,K)s (612:K) == = .a - moe =
CONTINUE ’

G To 122

CONTIHUE

WRITE(6,124) MARK

FAORMAT(/1X, 6HMARK =,413)

WRITE(&,121)

FORHAT(/5X,37HSOMETHING IS WRONG WITH INTERPQLATION/)
CALL EXIT - ‘

CONT1IUE . .

CIMPUTE VERTICAL BOQUNDARIES. (3,JS8SP,K), (5,dSP,K)Y s 4 7 1 2 /1 /
RO 269 1L=3,5,2

FaLica2=<(1n- 1)/2

IF(ITIME«EQ.NNN) GO TO 26?

B5UC=3U(I0L102,U08,3 )

U3LC=USL(IEL102.JS,3) :
GJ TG 261 :

BSUC=1841(INL102)

D5LC=98L1(10L102)

F)thlur

D& LTC‘()<LC+D7U()/(FLOAT(VS 2)x(1,0~(DSLC+DSUC)))
DRAGT=CAAGLCTDLLN2) +DRAGU(IDL102)
DIRAG=DRAGT/FLOAT(KS=2)

R:J21=0,0

Ril=pn,0
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002314
002315
002316
002323
002330
002335
002341
002345
002347
002352
002356
062360
002364
002367
002370
002372
002373
002376
002403
002406
002412
002416
002422
002432
002433
002434
002435
002437
002441
002443
002446
002450
002452
002454
0102455
002462
‘002467
002474
002500
002502
002507
002511
002513
002517
002521
002523
002525
002530
002532
032534
002535
002537
002540
002543
002550
002553
002557
002563

€30

€40

o

O —
-
o o

=2,KS
lﬂ JspP,K)
14, JSP, )
19,.8P,K)
(10, J8P,K)
(10, JSP,K)
U?L:R”ﬁdc

<C:U‘UUJJ

VI I IR GO I S

H

m

"ot on oo
m< SR

NN MDD NN S

DRUZ2= IkJ#+UC+PC+DDRAG
DRUH=IRIIs(EC+PC/RC)

Viucsve/Le

CallL 2SOLV(DRU,DRUH,DRU2,VOUC,PC)
Yl=(Cru2-PC)/DRU

R““' RtzUC
SUC=VOULC
Hu DRJK/LRY
= SEHC=PC/RC

R2¢(1D, JSF'K)-PC-

R2(IL.J5P,K)=RC
U2CIG,J3F, K)=UC
V2CID,JSP,K)=VC
E2CID,JSF,K)=EC

IF(RIE. 2. AND K NE,KS) GO TO 630

BRU=LRU#0,5
DA2=9RUZ*D,5
DRUH=DRUKE*0,5
RII=RiL+CRY
RAZ2I=0pa1+LRU2
RARTI=RLA]+DRUH
CINTIHUE

DELHUSCELTC*RUI DM
DELRUZ=DELTC*RUZ21«DN
DelRu-1sNELTC*RYHI~DN

D) A5D K=2,KS
Pi=p2(1D,JsSP,K)
RG=R2¢1D,JspP,K)
Uisu2010, JsP,K)
Vizvz (1D, JsP,K)
VUL =vYC/L0
ECsE20]1D, JSP, K)
RUC=RC»UC
RI2C=00C»uUC+PC

RUHG=RUC*(EC+PC/RC)

RIC=RIC*LELRU

Ri)2C=r{:2C+LFLRU2
RUKC=RUHC+TELRUH
, RUMC, RU2C,VOUC, PC)

CALL 8N v(nrUuC
RA2C=2L2C~-FC
UC=RUPC/RUC
Ro=RUC/UC
Visvyguc~UcC
HC=RUHC /RUC
ECSHCAFO/RG
P2CIL,JSF,K)Y=PC

U2( I, uSF,K)=UC
V2(IL, J5F,K)=VC
E2¢1L,JSF,K)=EC

Page Al-64
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002567 650 CONTIMUE

C8 2Z COMPUTE VERTICAL BOUHDARIF9 (3S,JSP,K), (5,JSP:K)Y 2/ 7 1 1 1 7
Cs Ad .IAN‘JE}TIZF‘ LE AT\D INVISCID TE ’ ' . N ¢« 0 . e [] . [] . ',_' ' ]

002572 JOK2=z IS=2 |

0062574 . KSM2sKS =2

002575 ESS=ES

002577 CEE=CE1

002600 IFCIL,GT,4) ESS=ES2

002604 IF(ID.GT,4) CEE=CE2

002607 YAM=0, 8o (YUXLECIDLLIO2)+YLXLE(IDL102))

002613 T-AMZATAN(YXM)

002615 YAN C.5%((YLCIDL102,JS)«+DSL(]IDL1C2, Ja,3)+YU<I”L10? JS)-DSUCIDL

1 S5 3)=1,0)=CYLUIDLLIQ2, USI)*DSLOIDLL02, JSM03)*YU(!DL102 JSMI -
2 USI(IEL10¢,JSH 3y-1, 0))*RDX¢FSS/PEE

002643 TANZATANCYXN)

002645 B0 50 Js2,.5,J8M2

002647 DO 50 K=s2,kS,KSM2 _

002650 IFCJ,EC,4S) GO TO B2

002652 [F{K,EQ.KS) GO TO 54

002654 YXS=YULXLECIDL102)

002656 G TG 56

002656 54 YXS=YIXLECINL102)

002660 G TG 56

002661 52 IF(ICELTALEQ.L) GO TQ 50

02663 [F(K,5C,k8) GO TO 58

002665 YXS=(YLOIDL102,d D=YL(IDL102,J-1))»RDX*ESS/CEE

002675 G TG 54 ,

002676 - 58 YXS=(YU(IDL102,d )=YU(IDL102,J-1))+«RDX*ESS/CEE

002706 56 UC=d2(10,J,K) : '

002714 VC=V2(ID,d,K)

002720 RC2=u0#dC+yC*VC

po2722 VOU2zYX5«YXS

002724 UC=SGRTIGC2/ (1, 0+VOU ))

002731 . VC=UCw#YXS

002733 U2(IC,J,x)=UC

002740 V201D, JdaKk)=VC

002744 IF(J,20,2) GO TO 40

002746 U2(IL+1,2,K)=5QRT(GC2)*COS(THN)

002757 VolIn+*1a2,K)=SART(QAC2I*SIN(THN)

002767 G To 50

002770 40 U2(¢ID=1,JS,¥)=SQRT(NC2)+COS(THM)

003003 V2CIL=1,0S,K)=SART(AC2) #SINCTHM)

003015 [IFCICWED.S)Y V204, S, K)=V2(4,JS,K)+DOMR

003025 50 CONTUE . '
C3 ZB T-’—\ ’E lTI?E LE AND INVISCID TE . ] . [] o (] ] . ] LI ) [] . [] L] ]

003032 260 CONTIIUE
C? AA ASSICT SUMPER VIRTUAL GRID POINT VALUEo (FOR PRINT thY) = = =

003034 PACH, ISP, repP)=P2(3, 8P, 3)

003043 R2(3, JSP,KkSP)=R2(3, 5P, 3J)

003047 U2¢3, ISP, ksP)Y=U2(¢(3,JsP, 3)

003053 V2(3,JS“,KSP)=V2(3:JSP: 3) .

003057 E2(3, ISP, KSP)=E2(3,J5P, 3)

003063 P2¢(35, 1S, 1)=P2(3,J5P,KSH)

003067 R2(3,.08P, 1)=R2(3,.JSP,KSH)

003072 U203, Js9, 1)=U2(3, JSP,KSH)

003076 V2(3, 1SP,  1)=V2(3,J5P,KSH)

003102 E2(3,JS8P, 1)=E2(3,J5P,KSHM)

003106 P2(4,2,KSp)=P2(4,2, 3)
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003112
003115
003120
003123
003126
003131
003134
003137
003142
003145
003153
003157
003163
003167
003173
003176
003202
003206
003212
003216
003222
003225
003230
003233
003236
003241
003244
003247
003252
003255
003262
003266
. 003272
003276
003302
003305
003311
003315
003321
003325
03331
003334
003337
003342
003345
003350
003353
003356
003361

003364
003364

C9 ZZ

R2(4,2,K8p)=R2(4,2, 3)
U?(“;’?l}‘:sp): 2(40?.: 3)
V2(4,2,-8Sp)=V2(4,2, 3)
E2(4,2;KSP)=E2(4;2, 3)
P2(4,2, 1)=P2(4,2,K5H4)
R2(4,2, 31)=R2(4,2,KSM)
V204,22, 1)=U2(4,2,KEM)
V204,22, 1)=V2(4,2,KSHM)
ES(A.Q" 1)= 2(402;KSH)
P2(4, 1S,kKSF)=P2(4,JS,
R?(4, JS:KSF)=R2(4)JS'
UZ(Q:ISOKSF)=U2(4'JSI
V2(4, JS,kSF)=V2(4,US,
E2(4, )S,KkSF)=E2(4,US,

3)
3)
3)
3)
3)

P24, 15, 1)=PR2(4,J5,KSM)
R2(4, 1S, 1)Y=R2(4,JS,KSM)
Uz2(4, 1S, 1)=U2(4,dS,KSM)
V2(4, 15, 131=V2(04, U5, KSM)
E2¢(4, 18, 1)=E2(4,J5,KSM)

P2(4,1,KSP)=P2(5,1, 3)
R2(5,1,KSp)=R2(5,14, 3)
U2¢(5,1,KspP)=U2(5,1, 3
V2(5,1,88P)=V2(5,1, 3)
E2(5,1,4Sp)=E2(5,1, 3)
P2(5,1, 1)=P2(5,1,KSM)
RR(S;lJ 1)=R2(5;1;KSM)
u2(s,1, 1)=U2(501pKSM)
V2(5,1, 1)=V2(5,1,K3M)
E2(5%,1, 1)=E2(%,1,K3H)
P2(5, 1S2,KSP)I=P2(5, J3P,
R2(5, . 18P,KSP)=R2(5, JSP,
Uz2(5, .80, xksP)=U2(b, JSP,
V2(35, JS2,KSP)=V2(5, USSP,
E2(9,.08P,KSP)Y=E2(5,J5P,

3)
3)
3)
3)
3)

P2(5, I1S¥, 1)=P2(5,.J5P,KSH)
R2(5, 18P, 1)=R2(5,JSP,KSH)
UB(B.JSH, 1)=U2(5:JSP;KSM)
\«’2(.;’: JSL’, 1)=V2(5;JSP!KS”)
E2(5, 450, 1)=E2(5,J3P,KSH)

PQ(@:?:KSP)=P2(6J2I 3)
R2(6,2,K8P)=R2(6,2, 3)
U2(n,2,KkspP)=U2(6,2, 3)
Va(a,2,Kksp)=v2¢(6,2, 3)
E206,2)KSP)Y=E2(6,2, 3)
P2(6,2, 1)=P2(6,2,KSM)
R2(0,2, 1)=R2(6,2,K3M)
U(o,2, 4)-U“(6,2 K3M)
V2(6,2, 1)=Y2(6,2,K3M)
Ea(n, 2, 1)=F2(6,2,KSM)

ASSTGY SUPER VIRTUAL GRID POINT VALUES (FOR PPINT oNLY)

RETURY
kD

Page A1-66
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SJBROJTING QSOLV(RU,RUH,RU2,VOU,P)

000010 DIMEANSTON CHR(2)

f0o010 CoMHC i/7a7 GAMMA,GAMLY

600010 COMHQI/3/70MR, LUBLADE,HONDIM, ITER,FHI

000010 ' CAMNG 177 1D,J,KJ,IDG,K

600010 [[L1G2=1

000010 IFCID,GT,4) 1DL102=2

060014 [FeRULED,0,0) GO TO 53

000015 H=RiJH/R

000016 AzRUZw (L ,0=-(GAMLI)«VQU*=2)

000021 Bf(,A1rA+1. )*(n.u-(GAMLl/(GAHVA+1 0) I xVOUw*2) :
000030 CARYL*eIn (1. 0+YNUr*2) =2, 0nRU«*2% (H+0,5«0MR{IDLI02)wx2)
000042 IJLlO’-(ID 1)/2

000044 IF¢3,5C,0.0) GO TO 55

000046 IFCA, Ec.0.0) GO To 56

000047 IF(GAILLRB+C/Aw»2,LT,=1,0) GC TO 60

000054 PL=A/3%(1.0" ”“RT(1.0+GAML1*H*F/A*t2))

600065 P2=A/ 3% (1 ,0+SART(L, U+GAMLLI*H*C/A%x%2))

000077 P=p1

0do104 [F(P2,6T,P1) P=PR2

000107 G) TC 133

000140 55 Pa~0aLiwc/(2,0*A)

000114 GO TG 133

000114 56 P=SURT(3AML1#C/B)

0600124 GJ) TQ 133

000124 53 P=RuU2

000125 133 IF(P,LE,D,0) GO TG 70

000127 RETUK I

000127 60 CINTI:UE

goo127 WRITE(A,200) ID,J,K,RU,RUH,R2,V0U,A,8,C
000157 200 FORMAT(/SX,3LHNEGATIVE SQRT IM P CALCULATION,,

. 1 2X229HIC, 0o KaRU)RUH,RU2,V0U,A»B,C -;/5X;313 7€13.5)
000157 CALL EXI7

000160 70 CONT[HUE
000160 WRITE(6,201) 1D,J,K,RU,RUH,RU2,VCU,A,B,C,P
000215 201 FORMAT(/5X,21HP IS MEGATIVE CR ZERO,

1 2X,31HID»ds KaRUSRUH,RU2,VOU,A,B,,PP 2,/5%0313,8E13,5)
000215 CaLl ExiIr
000216 ' EsND
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000017
000017
000017
600030
poan35
00o062
000062
000065
000070
000073
000304

pogo120
poo1r24
000136
000144
600144
000145
000155
000160
000164
000176
0co201
000203
000220
Doo221

192

170

180

160

190

Page A1-68

SUBRC JITINE AABB(RC,UC,UL,UR,DX,J,PX,REY, IREY, A4, BB, KAPE)
COMIO 1/ X/7EN,KAY

Cavig1s2a7 REYCR

IF(REY,BT.REYCR.AND,IREY,EG,1) GC TO 160

EdM (IR=U1 Y /UCHD S»FLOAT(J=2)

IF(EM'f,LT.'ﬂ.999) WRITE(6,192)J,LUL,UC,UR,EMM

FORMATC 1X,15HJs UL, UG, UR,EMM=,113,4E13,5 )
IF(EMY,LT.=-C.999) EnH=-0,999

BETA:Q,D*ENM/(i.O*EMM)

[FCUETALLT.=,1988) G0 Tn 170
FH1FE22,575+,402748+(RETA+,1088)~-.658360%(BETA+,1088)ws, 785564
EHF=z2,283123+4,562992+BETA-SGRT(4,29783922+25,967996+RETA+
1 21.87624=EETA*»*2)

GU 1O 180

FUIFE2=z ,575+, 402749*(RCTA+ 1688)+, 658360*(-(BFTA* 1988y )aw, 785"
E4Fz2,376+SORT(~(BETA=, 1988))

CONT/IVE

BH=0,5

AAZ0.54ENF=SORT(2, 0/(FMM*1 0)y

HAPE=zEMF/FMIFER

30 To 190

EINZE 1 =RAY2PX/(SORT(L , 0+ (KAY*PYX)*w2))

HAFE= (2, 0+ENN) ZENN

Ba=g,2
Aaz0,3/CENN+L,0)*(0,027«(1 , 0+ENN)I*(2,0+ENN)/ENNI*«0,8
RETURN

END
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000011
000013
000017
000017

SUBROUTINE FAT(R,KR1,R2,
RAT = (R«R1)/(R2=KR1)
U=C1+RAT»(Q2~-Q1)

RETUR:

END

61,Q2,

Q)

Page Al-69
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000020
000020
000020
0060020
000020
000020
p0pp24
000026
000035
000046
000047
p00051
000053
000055
000057
voopéo
000062
000065
000067
000073
000076
000102
000104
000106
000112
000115
000120
000120

Page Al1-70

SUBRQUTINE AVERAG (R1,P1,UL,Vi,R2,P2,U2,V2,RA,PAIUA,VA,HA)
DIMENSTON CMR(2) _

Covic /8 CHR,NBLADE,NONDIM, ITER,PH]

Cavan 17487 GCAMMA, GAMLY

Cavuou/ 07 1IN, Jd, K, IDS,K

InLic2=1 ,

IFCIC.GT,4) 1DL102=2

GR=GAIMA/GAMLY
Hiz(3R»P1/R1+0,5«(Ul«{i1+V1vVi=OMR(IDL102)**«2)
H2=GR*F2/R2+0,5» (U2*U2+V2«V2-0MR(IDL102)**2)
RU1=R1*Uq

RiJgapa=liz

Ruviz=uiwyl

RuypznUuaevs

RUF1=U1+H1

R:ijR2=0y2«H2

Rl21=2U1#U1+P1

RI22=U2eliz+p2

RiJA=D ,5=(Ry1+RU2)

RiVA=z:),5+ (RUVL+RUVD)

RiHA=0, 5%« (RUH1+RUN2)

RU2Aa=,9% (RU21+RU22)

HASRU IA/RUA

VAZRUYVA/ZRUA

CALL »SOLV(HALVALRUA,RURA,FA)
UA=(R:12A=-PA)Y/RUA .

KAazRUA/UA

RETURT

END
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SUERCYUTINE PSOLV(H,V,RU,RUZ,P)

000010 DIMENSINN CHR(2)
000010 CuMagi/7A7 CAMMA, GAMLY
000010 CoMIQI/B/0MR, NBLADE, NONDIN, ITER,PHI
000010 COMNGH/D/ IDLJ,KI,IDS,K
0cooac fioLt1cn=1 .
00o0Q10 [F{Ip.cT,4) [DL10G2=2
000014 [F(RL.ED,0,0) GO TG B3
pDopDN1E GAMPI=GAMMA+D,
poo0017 ASH#+Q , 5% (OMR(IDLLO2)*+2-VeV)
000024 B31,0-2,0+(RU/RU2)*»2aA
000030 C=1,0+GANP{»GAML1B
000034 IFCo. LT 0)GO TO 60
000036 ROCT=SGRT(C)
800037 D=RUp/GANMPy
000044 P=D*(1,+R0OCT)
0Gopa7z PA=ds(1,-KkCOT)
fogos2 [F(PA,GT,r) P=PA
000055 GO TC 133
000056 53 P=RY2
000057 3133 RETUR .
000060 60 CINTIHUE
000060 WRITE(E,200) ID,J,K,H,V,RU,RU2,4A,B,C
000110 200 FORMAT(/5%, 31HMEGATIVE SORT IN P CALCULATION,,
1 2X,29HIN,JsKsH,V,RU,RU2,A,B,C =,/5%X,313,7E13,5)
000110 CALL EXIT B

600111 ErlD
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APPENDIX IT
SAMPLE OUTPUT
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ITAPEI
1TAPED
1PUNOD

[0
NONDIM-
10ATA

IPRT
IDEBUG
ITBUG
IDELTA
NBLADE
LBLADE

- IBLEQ

[P
[0,J,K=A
ID'J’KFQ
1D, H K=
ID,d)K=0
ID, JIK"E
ID,-J‘K".‘)
[Dsyd=Cl
[0,4=C2

1Ds
IDp(7)

JIeL)

JI1(2)
JI1(3)
JI(4)
J1(5)

WH1(6)

JI7)

o3

ISLLE
COEFTH
NOBL

CEy

RACLEL
YUXLECL)

Yoei, 2)
Yd(1, 3)
Yd(l, 4)
Yu¢ei, 9)

R TR TR TR TR TR TR TR |

o u

a4 u u

ua u4 8 unuwu

u

0w uunaniu i

i u a - iu u 18

a

0woa i o

UNSTEADY

oo

(=T en Iy g

R~ W= P

R
NN NNNNDO W
NNV N

O N SN AR 8 O =D

-
e
(Y

Gl NN N

12

0

5.00000000E~01

10

7.,07107000E~-02
9,
-1,98522162E+00
{,10000000F+00
3,56590000E=01
7.473.140008-03.
5,41570000E=-01,

COMPRES

YLXLE(C

YL(1,
YL (i,
YLCi,
YLEL,

s

1)

2)
3)
4)
5)

0

(Y

oy "N nuauy

"

n

H u

Page A2-1

R

11
11
12
11
12
12
11

12

iO
1.000n000ng~01
-1,0000600QE+Q0
a,
7.071400600F=~02

1.41421000e-01
-2.12132000¢-01
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Yuci, 6)
YU(l, 7)
Yuei, &)
YU(1, 91
YU(1.10)

SYU(1,10)

YU(1,12)

CEz
RACLEZ2
YUXLE(2)

Yu(2, 2)
YUz, 3)
Yu(z, 4)
YU(2, B2)
Y(2, 6)
YU(2, 7)
yuez2, 8)
YU(2, 9
Yu¢z,10)
Yu(2,11)

YU(2,12)

JY (TN

cd

b I T VO T O T S N T T O S T N 11

nun g ilunna-

uun

1

5.46960000E~-01
4,72282000E=01
4,985380006-01
5.58727000E-01
3.,72849000E-01
3.00905000F-01
2,92893000FE~01

7,07107000E-02

a, :
5,77938830E=01

1,00000000E+060
1,95021500E+00
1.10458400F+00
1,16420800E+00
1,22818700E+00
1.26662000E+00
1,36960800E+00
1.44715100E+00
1,52724800E+00
1,61560000E+00
1.70710700E+00

11

7,07107000E-02

YL(1, 6)
YL(i, 7)
YLei, 8)
YLCL, 9)
YL(1,10)
YL(1,11)
YL(1,12)

E82

YLXLE(2)

YL(2, 2)
YLz, 3)
YL(Z, 4)
YL(Z, 5)
YL(2, 6)
YL(Z, 7)
yL(z, 8)
YL(2, 9)
YL(Z,10)
YL(Z,11)
YL(Z,12)

.JV

"non it tan

]

Page A2-2
-2,8284308nF=~01
-3.535%30Cng~01
4,24264070E-01
4,94975620F-01
-65,.65685000E~01
6,363%6000E-01
7.074070%0~01

1.000n0000g~01
1,32206117g+00

0.
9.12070000g~02-
1.778580Cng=-01
2.599%60%nE~-01
3,3749802nE-01
4,10406000g=~01
4. 78920000k-01
©.,4279205nE=01
6,02122000g~01
6.568°2000E-01
7.07307000E=01

11
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o OMR (1) = 0, - OMR(2) ==3,186470C00F+02
. Pl = 1,00000000E+05 TI = 3,00000000g+02
; ul = 1,%6323500E+02 vou! ==1.,00010090E+00
W = 2,90000000F+01 GAHMA = 1,400400%0F+00
3
" . .
: REYCR = 6,N0000000E+05
:5 XMy = 2,00000000€E-05
‘5 EN = 7,00000000E+00 KAY = 1,0000C000p+00
,é PHI = 1,00000000E=~01
gJ ISTART = :
e 1TIME 3 0 IPT = 1
NTIME = 0 . NPT = 1
MTIME = 0
IPKI = 0 : : IPSI = -0
-W; ) TINE = 0.
' Uz 2 0,
- SPAITH = 0, i SRUAT = 0.
! SRUVAT = g, , SRU2PP = 0,
) PI(REF) = 1,0000C000E+05 - AT(REF) = 3,46641331F+02
3 CTR(REF) = 4,200600000E+02 XMUR (REF)= 2,03988052E+01
| : P T ‘ u v
1.00C00000E+05 3.,00000000E+02 1.59323500E+02 -~1.00C00000E+C0
. TIMEF = 3
?Q IT1 81
]
I
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Y

-1.,0000pE=01
0.
1.00000E~01
2.0n0pE=01
3,00090E=01

4.0“0*][]E-01
©.0N00nE=0]
6.00000E=01
7.00000E=01
8,000d06-01
S,00Qd0E=01

1,00000E+00

1.10030E+00

Y

-1.0000p0E=C1
a.
1.,00000E=01
2.00030E=01
3.,00000E=01
4,00000E=01
5.00000F=01
6,00000E~01
7.00000E=01
8,00000kE=01
9,00000E=01
1,00000E+00
1,10000FE+00

Y

1,00000F=01
S,00000E=01
3.0000pE=01
4,00090E~=01
5,00000E~01
6,00000F=01
7.000)00E=01
3.00000F=01
.0000gE~0UL
L.0000pE+00
1.40000E+00

ITIME
P

J0000E+00
2900nE+0C
1IC00NnE+0QO0
96000E+00
J00ONE+0O0
1030nE+0D
J0000nE+0O
D0000F+00
JO0DQ0E+CDO
J70000E+00
10300E+QQ
A0J00E+00
J0N00E+00

o B e b S R S e s

e © e @ ® & & v e e w s e

ITIME

P

1,90000E+0GO
1.20000E+00
1.,00000E+00
1,3990nE+00
1.20000E+00D
1,90300E+00
1.90000E+03
1.00000nE+D0
1.90000nE=+00
1.90000E+00
1.00000E+0C
1.90000E+00
1,00000E+00

17 IME
p

10000nE+0C
I0N00E+00
10000E+00
J0000E+Q0
J000GE+NC
JOUQOE+OC
90000E+DD
J0000nE+0O
J0000E+0QD0
96N00E~OD
J000nE+0C
270000E+00

1.
1,
10
1.
1,
1,
1,
1,
1,9
1,
1.
1,
1.,00000E+0C

B0 TIME =

RHO

1,40000E+DG
1,40000E+QC
1,40000E+00
1,40000E+00
1,40000E+00
1,40000E+00
1,40000E+00
1.40000E+00
1,40000E+00
1,40000E+00
1,40000E+0N
1,40000E+0N
1,40000E+00

80

RHO

1.40000E+00
1,40000€+00

©1,40000E+00

1,40000E+00
1,40000E+00
1,40000E+00
1,40000E+00
1,40000E+00

.1,40000E+00

1,40000E+00

~1,40000E+00

1,40000E+CG0

1,40C00E+0CO

g0 TIME =

RHO

1,4000CE+(Q

1,40000F+00
1.40000E+00
1,40000E+00

1,40000E+00

1.40000E+N0

1,40000E+G0 -
1,40000E+00 -

1,40000F+0
1,40000E+00
1,40000E+30
1,400060E+C0
1.40000E+30

TIME =

U

4,5C621F-0n1

4,.5¢0R1FE=-01

4,5¢621~-01
4,5¢0621F -1
4 50421F-~01

5“621[-01

2621k-01
4,50621F-01

5¢621F=-01
4,56621F-01
4,5¢a21F-n1
4,50621F-01
4.56621F=-01

0.
U

4,59621F-p1
4.59621F~01
4,59621C~01
4,59621E-01
4,59621F~01
4,5%9621FE-01
4,56621F~-01
4.59621E-01
4,50621F~-01
4,59621F-01
4,59621F-01
4.56021F-01
4,5%421FE-01

0.
. T -

4,59621F~0n1
4,59621F-01
4.59621F-01
4,566210-01
4.5¢6210-01
4 ,50421F~01
4,50421F-01
4,506210-p1
4,5%421E-01
4,5%021F=01
4.5%9621F~n1
4,59021F =01
4.56621FE-01
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ID = 1 J
v
-4,59621E-01

-4,5%621F-01
-4 ,5¢421F-01
-4,59621F-01
-4 ,59623F.01
‘4t5C‘1621E-01
-4,50621F-01
-4,50621F.01
-4,59621F.01
-4,59621F.01
-4,50621F-01
-4 ,59621F-01
-4,59621FE-01

-4,595621F-01
~4,59621F.01
-4,50A21F-01
-4,50621F-01
-4,5%621F-01
-4 ,89821F.01
-4,59621F-01
-4,59621F-01

-4.59621E-01

-4 ,590621F-01
70621F 01
-4 56621F-01

"4050621E-01

-4 05'7(’)?1[:-03
-4 8556721F.01
-4,59621F-01
-4.%/6?1r 01
~4,59621E~01
-4,50621F~01
-4,59621F-01
-4,59621F-01
-4,5262LF-01
-4,5%621F-01
-4,59621F-01
-4,59621E-01
-4.5?6215-@1

1.99697%]

e

1,99697%
1,99697i:
1,99697:
1,99627i
1'99697f

1,99697i
1.99697:f
1,99697i¢
1 09607¢
1 ,99697¢ ;
1 99607L

1. 99697*
1.096971:

1,99697-
1,99697
1 _99607"
i 99697

,99697%
1 9969%

" 4,99697

1.996975
1,99697%
1,99697:=
1,996097%:
1,99697
1,99697:

4 X =
E

4,90697:

1,996927:
1,996973
1,99697%
1,996979
1,99607:}
1,99697 =,

1..99697%)
1, 996072{
%,99607
1, 90()'37:»-'
1,99697#



"
Lid

-

1

d

L

P

Jt s R

w S

w4

it S

“G1
-01
=01
-01
=01
-01
-01
-0l

=01

‘4150621‘:.-01
-4,59621F.01
-4,50621F.p1

~4,59621F-01

-4,596218.01
-4,50621F.01
~4,50621F.01
'405"\'621E-01

-g1 -4,59621F.01.

=01
-01
-01

; =01

¥

-01
-01
~01
-0l
-01
-01
-01
~01
-01
-01
-01

=01

=01
-01
-1
-01
01
-01
=01
-01
=01
=01
-01
=01
-01

1D = 1

-4,586621F.01
-4,59621F.01
-4,50621F.01

[ &

Vv

~4,50621K-01
-4,5¢621Fr .01
-4,50621F.01
-4,5%621F..01
~4 B9021E-01
-4,59621F-01
-4 ,59621r.01
-4,506216.01
-4,560021F.01
-4l€66?1[:“01
-4,59621E-01
-4 . 59621FK-01
-4 ,56621E-01

I = 1 J
)

-4,59621FE~01
-4,59521F.01
-4,52621F.01
-41,859621K 01
-4,596218.01
-4,592621F-n1
-4,569621F.01
-4,59521F.01
-4,59621F.01
-4,59621FK-01
~-4,56621F.01
~-4,59621F.01

In = 1

"

-
-

5.«
E

1,996972+nq
1,996972+00
1,99697£+00
1,99697¢L+00
1,99627E+00
1,996975+09
1,99697:+00
1,996978+00
1,99697&+01
1,99697¢+00
1,99697E+00

1,996975+00

1.,99697E+00

6 X =
E

1,99697=+0g
1,99697E+00
1,99697E+00
1,99697+00
1,99697E+00
1,99697F+G(Q
1,996972+00
1,996976+0¢

1.,096975+00

1,99697:+00
1,99697£+00
1,996975+00
1,99697E+00

7 X =
E,

1.99697E+00
1,99697:+00
1,99697£+05
1,926972:+00
1,976972+010
1,996975+00
1,99697Z+00)
1,996975+00
1,99607¢+00
1,99687w+00
1,996975+00
1,996975+00
1,99697+00

a X =
E

- "1.20397E+00D

*9.16291E-01

"6,93147E-01

=5,10826E-01

T

S 7.142906E~01

7.14z%6F-01

7.14230k=-01"

7.14z36F=-01
7.1424806F-01
7.14z800=-01
7.14Z230F-01
7.14246F-061
7.14z286F-01
7.14z380k-01
7.14z56E~0u1
7.14256E~-011
7.14z286E-01

1

L1AZABEG
.14z240E-01
L14236E-01
.14286F-51
Jl4z246E-01
L14za0E-01
.14z86E-01
Lldzaek~G1

NNN N NN NN

7.14z236k01
7.14z%0F-01

7.142306k-01

7.14280E~01

T

7.14246F~01
7,14Z286E-(G1
7.14z280E-G1L
7.14230E~01
7.14286:-01
7.14236E£-01
7.14z240~41

7.14280E-01,

7.142465-0G1
7.14250k~-u1
7.14z368~-01,
7.14230-0G1
7.14230E~01

T

MDOT =

MOOT = 6.

14226F~(1

MboT =

MDOT =

P A R P BN
:’).7132;__{_'1- [Ny
271125k«
2,71125E+0y
24711250 +07
2,71125E+u0y
2, 71LESESN
?

L71125E 00

2,71i25E 00

2,71L1E5T+03
D,7112%Es00
2, 711255405

2 21LRSERE

434
H

71125k 0r
W 711ASEwL
,71125E+00
J711258+00
J71125E+00
J7LIESERDY
, 7132588 +0 1
y7112%E+0yp
i I REATY SR TRT
L 711205k
DL, 71125 R4t
Q,71127 e+l
2,71145Ewyu

MENLR IS B B I A AR S B S B G

n

H
2. 7112S5E 0
2L 7112 e
2,7 0125 Er i
VAR AT
0,725 Ewin
2,71128% 400

2,711255+6¢
2, 71127409
2,711255+8¢
2,71125E+00
PL,711255 w0y

H

IR IT IR OO
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66,4849 -0

gk

LS5o0040 =01
500068 -1
Jhoaopee ~tl
LBuiudt -ul
L5u02i -0l
Suupli--nl
UBG9021 =01
CO0Gg A -t
50002 -0l
Souber-01
LS5uu0Zik -0l
L5502 -01
500072k -01

(o 0o o e Wo Ne s e B¢ e Se SN Se

Sh=n1

i

LEngoer-0l
LSonner-ng
5000l -0l
Jeontnglk -6l
Lohouneth-ul
500040 -G1
LBONOYE -1
LBOLORF ~0%
Land0el =61
Jhutigcl -0l
50902k -4
Honngr =il
BOUNeR -G

.

6.49%4¢90-01

|4

6.65C054F =01
6,50 00hel -G
6&.,5000628L =41
HEBDLL A -
A BNENZY -u L
6,.500571 -ba
6.50uN2i--01
6.540020 -41
6.%ud0 7t -1
h.SDA0YF -l
A.H3DDl -
H.50007E i1
6.539061-01

h,4346901-=-21

-—
=

0
0

!

r.

* e @ -

P

Cr
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A A

2. 46408E=11

o & 7 W AT RS T R

3.."100005*66

1,40000E+00

4,59821F-01

-4 ,5‘3621&*{1&

-1,46465E<01 1,00000E+00 1,40000F+00 4.59621F-01 ~4,59621F.01 4,9~
~4,64685E-02 1,00000E+00 1,40000E+00 4,55621F-01 -4,56621F.01 1,99607¢
6,35315E~02 1,10006E+00 L, 40000E+00  4.59s21F-01 -4,35621F.01 1,99607%
1.5%5316=01 1,96000E+00 1,40000F+00 4,56621F-g1 -4,5%621E.01 1,990697=
D.53531E~01 1,90000E+00 1,40000E+00 4,59421E~01 -4,57621F.01 1,99697%:
, 3.53531E-01 1,70000E+00 1,40000E+00 4.59821F-01 -4,59621E.01 1,99697%
DL10? DRAGU DRAGL PDATU PDAIL Pnal N
10, 0, ~1,00000E+00 4.00000E+00 0, 'g
J LSy DSL g
2 0, 0,
3 ﬂ| G!
4 0' 0'
5 0, O
6 0, 0.
70, U
8. 0, 0,
9, 04
10 0, 0,
11 0, . 0
1? D' U!

13 D! GI



™ 162

L.00090E=01
?.000!’)05-}!1
S.000)9E=01
4,000)pE=-01
5.0n090E-~01
6,.00099E=01
TL.00000ER0L
E.000JpE=UL
S,00D9pE=01
L.000J0¢0E+00
1.100J0E+0C

1.9070nE+D0
1,000CnE+QC
1.100CnE+OC
1,00060E+DO
1,90000E+00
1,90000E+00
1,9000nE+00
1,.96000E+00
1.a6000k+0¢C
1,00000nE+00
1.90000E+00

1,40800F+00

1,40000E400

1.40000F«+0D
1,40000E+010
1,406000E+00
1,40000E+00
1,40000E+G2
1,40000FE+90
1,40000E+00
1,40000E+00
1,40000FE+00

5”*41{'01
Cen21lb-01
5621F =51
52 f)(lf““ﬂl

4,59621F -1
4.5%6210-01
4 ,5Ch0211-01

5T6h21F-01
4,5C621~-p1

4,
4
)
4

*
L
*

4, 5%0x1l-01

4,59621F-01
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4,59621Fa01
4,59621Kk.01
4,50621F-01
4,59621F.01
4,52621c.01
4,52621F.01

59621F-01.

1,574 2
1,57446i;
1,57445%
1,57446¢
1,57446%
1,574464
1,574<6%
1,57446%
1,57446%
1,57446F
1,57446¢

ITIME = 80 TIME = ¢, [D= 7 J=12 X =
K \ P RHO y v E
1 -1.00000E=01 1,90000E+00 1,40000E+00 4.56621F-01 4.59621F-01 -1,57446F
2 o, 1,70900E+00 1,40000FE+00 4.,57421F-01 4,59621F_-01 1,57446%&
3 1.000J3E=01 2,90090nE+00 1,40000E+20 4,5¢621F-01 4,59621F-01 1,57446¢%
4 2,0n00J0E=71 1,10000E+00 1,40000E+00 4,5¢6210-01 4,55621F.01 1,57446¢
5 3.00090E=01 1,)10700E+00 1,400R0E+00 4,596216-01 4,596210.01 1,57%46¢x
6 4.000J0E=01 ~1,90000FE+00 1,40000E+0C0 4.56621F-01 4,59621F.01 1,657446¢
7 5.000J0E-01 1,90000E+00 1,40000E+00 4,55621F-01 4,59621p-01 1,57446¢
8 6.000JGE-01 1,10000E+00 1,40000E+G0 4 5946210-01 4,5%621F.01 1,57446«
9 7,00000E=0L 1.70000E+00 1,40000E+00 4.5C4210-¢1 4,50624F-01 1,57446¢
10 #,00090E=061  1,10000E+0C 1,40000E+0G0 4 5¢6210-01 4.,59621FE-01 1,57445E
11 9.,000)0E=01  1,)000GE+D0  1,40000E+00 4.5C621F =1 4,59621F-01 1,57446%
12 L.00090E+00)  1,30000E+00 1,400n0F+00 4 EChZil-01 4,59621Fk.01 1,57446k¢
3 1.10000E+00  1,10000E+00 1,40000FE+00 W506210~-01 4,59021F-01 1,574451::
SPAIH = 0, SRUA] = 0. SRUVAI= 0, SRU
PAIHZ = 0, RUAIL = 6.43469E-01 RUVAI1==-2,95751F-p1 rRUZ
NT = 1

POALC(L) = @, PDALI(2) = 0, PATH(1) = G,

-1 29875E+;0

AN B



