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1.  INTRODUCTION 

For tht last two years A.R.A.P. has been developing a 

computer program capable of solving the three-dimensional 

steady flow problem of fluid motion in a stratified fluid. 

This work, was accomplished in various stages, and is now 

assembled in one FORTRAN program called WAKE.  Ihla program 

resides on the A.R.A.P. computer system.  This part of the 

final report summarizes the usage of WAKE and gives detailed 

explanations of its input requ'.rements and output results. 

In Section 2 we briefly summarize the theoretical problem. 

In Section 3 we examine the numerical scheme used to solve 

the equations of motion.  In Section 4 we detail the input/ 

output specifications, including the structure of the impor- 

tant initial profile file.  The Appendix gives a source 

listing of the entire ,/AKS program and its full subroutine 

complement.  This guiJe is not intended as a full explana- 

tion of the WAKE program - only the FORTRAN listings can do 

that.  Nor is it Intended to demonstrate the conversion 

possibilities of WAKE to other computer facilities.  Rather, 

with this guide a computer analyst unfamiliar with the WAKE 

program should be able to construct a needed set of Initial 

profiles, grasp an overview of the numerical scheme and 

program structure, and produce suitably correct output from 

the A.H.A.P. computer facility in a fairly short period of 

time. 
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THE  THEORETICAL   PHOliLE.-l 

When a  sell'-propelled   body   moves   throutfl a  ;iieulu:u Mlth 

a  ■tratifled  density  gradient,   a  wak.e   Is  generaled  which 

expands   behind  the   body as   Us   potential  energy   Increases. 

Ear  behind   the   body  the  potential  and   Kinetic  energies   come 

Into  balance  and  the  wake  collapses.     The  heavier I'luld, 

rinding   Itself   in a  region of   lighter  background  density, 

reestablishes   the  stable  condition existing  before  passage 

Of  the   body,   but  at  the  expense  of  the  generation and   trans- 

:i;lttal  of  internal  gravity  waves.     The  theoretical  prediction 

ol" this   complex  physical  problem has   been  the  subject  ol" a 

great  deal of study.     The   Intent  of  the  A.H.A.P.   approach  is 

to  :riodel   the   generated  turbulence   by  the   technique  Of   invariant 

second-order  closure  and  to  lollow   the   buildup and  collapse 

phase   through  two  brunt-Valsaia   (B.V.)   periods  of  fluid  motion. 

A more   detailed  explanation of  the  derivation of  the  equations 

Is   presented   in  Part   1 of  this   final  report   (ref.   1).     For 

completeness  we  here   present   the  derived,   modeled,   approximated 

and   normalised  equatloni  as   they   stand   prior  to  numerical   solu- 
tion. 

2 For the  turbulence q u ' u t    V ' V ' 

14" W i|   i     _ 

Fr Rex4 
(3V, 

v'v 

W 'W '   i 

I 
Re 

^i 

1.1 

d 3v, u'u,' 1   K 

ou.  l 
dx, (2.1) 
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For the  perturbation density  pi 

Dp Pr -2*      dTy^      dvTv 
Dt   ' Re W 

For the ,nean velocities u, v, and w : 

Du 
DT f R? V u " 

Dv    07/   1 _2„ 
DF = " 3y + Ri" 7 v " 

Dw 
DT cSz + Re 

1 a2 

du' V' 
3y 

du1 w ' 

dv 'w ' 
" 6z 

dv ' w ' dw 'w ' 
'   6z Fr 
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{'2.2) 

(2.3) 

(2.4) 

(2.3) 

For the scale length A: 

DA       „3 ^,   dA    \ 
DF =- vc ^r ^'^ Sq1 -i^^-.avfs 

I.   t 
;i     if 1 , daA 

For perturbation pressure: 

T2* 
Pr 

1^ 0^      J   v' v ' df:v 'w'        d w'w1 

+   2 äv    dW    _    ,     ÖV    dw J dv dW ' 
By ^T "Sz ^ " 'Sx   v "Sy + fz , 

(2.6) 

(2.7) 
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For the turbulent correlat'ons: 

öu.   du     du,      u', ' 

i k 33^   J ^ d3^   ü Fr2 

nil ul' 
3J Fr 

-1 (^ - -4^-) - 2(b-f) fx 6IJ 

ÖU, 
0- - *Mtt- *F  377- 

J 

Aq 
31 u 2 -"  Fr 

u i.i 

(£.0) 

D 
D 

Ü 

A complete nomenclature may be .found in Part 1.  Hestrlc- 

tlons and modificatlonü, especially in regard to the Quatl- 

Equillbrlum eqs. (2.Ö) Tor the turbulent correlations and the 

correction 1'actor f, are also detailed In Part 1.  The algebraic 

solution to eqs. (2,0)j With the assumptions that the principle 

production gradients are in u and , , and density gradients in v 

are smaller than density gradients in z     (for computation of f 

only) gives: 

u 

lw I V 'V 

v 'v;' 
s 

v'p1 

1 - 2S * 2f q2 

V 'v ' OJ 
,.„2 m 

c, Fr 

_ Ü—i </ i w i 

Iw I V ' 'A' 
—i—.-  qA / dw   hv 

s   3  V oy   oz 

u'v' = 
A (—;—p du  —r.—r ^U 
q      dy     s dz 
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W^)' i.   1 (FfTT |ft + T^JT |£ )  - -IE & co . A oz s  dy   '       ZZvJ? oy bsFr    dy. 

2 A 
w 'w '   ■   V 'V '    -      "'A   W'JJ I 

qFr 

u'u'   - q    -  v'v '   - w'w' 

p'p'  ■  - qbs 
(7T^T ^ + ^v ^ ) 

u'p'  ■ iTlf (^il^*^^ 3« 

-■^—&*—f ♦ — du   ^ ! 
' ' W + w■•0, ^7 ' 

U'W'    -    -   4r 
u  P —T—r du  1-_   +   v 'W '    -r—    f   W'W 

s  oy q   I 
Iw I 

Pr 

ou 

With 

A Pp" 

(2.9) 

^^2   ^   +  b?  )^-  Cl 

f - h     r 1-2b \ f A"   
du ^      1      )y 

v2 

i 
and 

' ^ +  (   1 
bs   ;   ^  2 3z Fr^  dz  j c^Fr 

1       Jo     I 
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For the runs presented in Part I (ref. 1), we tak.e our Initial 

conditions on the main variables (when they are nonzero) to be those 

assembled in Table 2.1. 

2-5 

The solution procedure always involves the solution of eqs, (2.9) 

fOP the turbulent correlations and eq. (2,6) for the dynamic scale A. 
2  ^ 

However, the solutions of the main variables q , , , u, v, w, and 7; 

are governed by the regime of interest.  Thus, only q^, p and u are 

computed in a Phase I calculation where Hi < 0.1.  Here v - w -= TT - 0 

since the flow is far from collapse.  In a Phase II calculation, we 
2 ^ 

solve for q , ^,   v, w, and ;;, assuming that u ■ 0; we are here 
restricted to flows for which  lu  |/q ^ < 0.1.  When the flow 

situation does not fit either condition, we calculate all the 

variables q , p, u, v, w, and p in a Phase III calculation. 

1 
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TABLE 2.1 

TABULATION OF NONZERO INITIAL CONDITIONS 

,2   2x1/2 r ■ ( y + z ) / 

0.0108 
T2 q = . (l*r )  swirl and iirt-force 

^ 0.0108 exp [ - 0.69 r ] simple collapse 

P  " 

U  - 

V   ■ 

w  ■ 

z z   <   l 

z  exp   [   -  2(r2  -  1)]   z  > 1 

0.080   (l-Cr2)  exp   [-Cr  ]   C   ■  3.12b  momentumless 

-0.30^1 exp [-5{r-0,2)  ]  axlai Rtomentum 

Vz 
r 

ü - SH [ -U' 

lb  r 
iiii 

V - 

r- <   1. 5 

r >  l.| 

1        1   \ 

Tor'  swirl   cases 

E+      t* ♦  (y ♦ i) 

£   = 0.4 

7   .  + O.OO33 

for  trim-force  cases 

7j   ^  0  throughout 

metammaami^tmmtrm^mtt^m mtmmmm — „.^ 
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3.  THE NUMERICAL APPROACH 

Equations (2.1)-(2.8) are solved In the two-dimensional 

y-I plane by recasting them In finite difference form and 

applying the ADI technique of Peaceman, Rachford and Douglas 

(refs. 2 and 3).  In this method we construct a two-dimensional 

grid In the y and z directions and march In the x direction as 

we follow the flow development downstream of the initial condi- 

tions.  Tn the y and z  directions the first and second deriva- 

t:ves are approximated by centered differences (spacing is 

variable), while forward differences are used in x (ref. 4). 

Inputted tolerance parameters control the size and speed of 

the marching direction, and the spacing variability and 

Intensity. 

At the beginning >f a new step in Ax (perhaps the start of 

the run Itself), the program performs an implicit sweep in one 

direction In Ax/2 and then sweeps in the other direction in 

Ax/2 to complete the ADI procedure.  The initial sweeping 

direction alternates with each full step to unbias any solution 

near the edge of an expanding profile.  These steps have used 

the current values of q2, p, u, v, w, and „, together with the 

gross scale A to step forward in x.  Although the main variables 

are coupled by eqs. (2.1)-(2.5) and (iJ.b), we choose to use 

current values wherever necessary to decouple the equations 

completely.  Solutions at the next x are then swept to compute 

maximum values, maximum changes, and various integrals of 

interest, along with the updated scales A and \ .  The next 

step Axlie|( is computed based on the changes taken by the present 

step in relation to the maximum change permitted.  The profiles 

are then swept again to update the pressure forcing function - 

the right side of eq. (2.7), and to compute the algebraic 

turbulence via eq. (2.Ö). 

M^^M 
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WAKE then calls the pressure iteration subroutine.  It wor^s 

as a miniature WAKF program by adding a - ch/dt term to the left 

side cf eq. (2.7) and performing iterations in i stepping from 

the current solution to the next steady state estimate.  Appro- 

priate output routines are then called, followed by the 

necessary set of routines that inspect the curvatures in the y 

and z directions, readjusting the profile again per Inputted 

tolerance criteria.  A new step is then taten. 

The mainline program is called WAKE.  The Appendix of this 

report contains a complete listing of WAKE and its subroutines; 

in-house disk. I/O routines and other straightforward assembler 

routines are not Included.  These routines control the monitoring 

of the disk, files storing the large array of dcta necessary to 

execute the calculation. 

It may be worthwhile to realize that the file record length is 

24 words, broken Into I'our sections of six words each.  The first 

section contains TV(ü), where TV(l) - du/öy; TV(2) > du/dz; 

TV(3) ■ dp/d/J TV(M . cV/äz; rV(5) . Pj and TV(6) - ■.  The second 
section holds XV(6) at the present step value; the third holds the 

intermediate (first-sweep) values of XV(o); and the four-th section 

holds the new step values of XV(6).  Here XV(l) ■ ^ , XV(2) - , ; 

XV(3) - u; XV(4) - v; XV(5) - w; and XV(6) - A. 

■^^-^__ mtmm^ 
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4.  INPUT CONTROL 

Initialization of a WAKE run requires the generation of 

an initial profile file (giving the desired initial conditions 

to the desired variables) and the input of an appropriately 

punched deck of computer cards.  The initial file must be formed 

in a way totally compatible with the sample generation program 

shown at the end of the Appendix.  It must be structured as 

follows. 

LI 

First word: 

Second word: 

Next NY words 

Next NZ words 

the initial x position value. 

the number of points NY in the y direction and 

NZ in the z direction, 

the NY Independent y values of the y direction 

mesh (monotonically incre sing). 

the NZ independent z values of the z direction 

mesh (monotonically Increasing). 

Next NY*NZ words: the complete corresponding mesh values for 

the first initialized dependent variable. 

The file must contain these NY*NZ values in 

blocks of 10 y values at a time (for all z), 

until the last block, contains enough values 

to reach NY.  Thus, the blocks would be built 

as 10*NZ, 10*-NZ, ^NZ   If NY-25. 

Next NY*-NZ words: the second initialized variable. 

Ü 

D 

Next word:       - 1.0 to signal end-of-data. 

With the disk buffering currently In operation, the file inver- 

sion program PBPPI must be called to invert the initial file 

four sectors at a time. 

The input cards to the WAKE program (example copies are 

included in the Appendix) are as follows: 

mum. - - -        
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Card 1:  INFLU, N, JOBE (3l4 format code).  INFLG - 0 on 

a restart, = 1 on a start.  N ^ 1 permits a new run to start 

before completing the current run; N ^ 0 does not.  JOBE --= 

value, the upper minute limit on current Job execution time. 

If JOBE ■ 0, the program will not test for the job time. 

Card 2:  NRUNI, CMNT (l4, 19A4).  If NRUNI - value, the 

current run is given this run number; if NRUNI ■ 0, the run 

number counter in the common file is updated by one.  CMNT is 

a 19 element vector containing any desired comments (printed 

at the start cf the run). 

Card 3:  NSTMX, NSTSI, XMIN, XMAX, DELX, MXHRS, LAMIN 

(214, 1F8.3, 214).  NSTMX sets the maximum number of steps 

permitted for the run.  NSTSI sets the initial step value, 

typically = 0.  XMIN is the initial x value.  XMAX is the 

maximum x value (the program terminates when reaching XMAX). 

DELX is the initial  Ax spacing.  MXHRS is the run time 

maximum hours (termination also).  LAMIN ■ 0 signals a normal 
run with turbulence; LAMIN ■ 1 signals a run with laminar flow. 

Card 4:  MXRY, LiLFF,   MXRZ, LZLPF (4l4).  MXRY and WCRZ 

are the maximum number of mesh points possible in the y and z 

directions; the most possible currently is 40.  LYLFF and LZLPF 

set the lower boundary flags, ^ 0 implies a free lower boundary; 

= - 1 Implies a reflecting lower boundary. 

Card 5i  NREV (l4l4).  NREV (7,2) gives the reflection 

properties for the seven variables q^, p, u, v, w. A, i across 

the two axes.  The first seven integers give the variable 

properties across the z axis ( + to - y); the second seven give 

their properties for f to - z across the y axis.  The integer 

entry is 0 if the variable is zero at the axis, and 1 if the 

slope of the variable is zero across the axis. 

I 
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Card 6:  VSCAV (5F8.3).  VSCAV is a five element array 

giving the scaling factors for q2, p, u, v, w. typically . 1.0. .. 

Card 7:  VWTPV (5F8.3) Is a five element array giving the 
weighting factors for q2, 'p, u, Vj w<  Typically, weight = 1.0 I I 

is given to q2, J and u; while . 0.0 is given to v and w (they 
do not control anything). 

Card 8: ZEROV (7P8.3). ZEROV is a seven element array 
giving the edge values of q2, J, u^ Vf w, A and ^ where q2^ 

u and R must =0.0, but nonzero values are possible for p, v 

anJ w. The edge value for A is formed Internally within the 
program. 

Card 9:  EPSN, E?SX,  EPSS, ECMN, BCKX (3F8.3).  This card 
gives the run tolerances, and is used with the scaling and 

weighting factors to set running noise levels (EPSN times the 

appropriate VSCAV entry), maximum changes (EPSX), edge toler- 

ances (SPSS), minimum curvature (ECMN), and maximum curvature 

(ECMX).  Typically, EPSN = 0.001, EPSX . 0.05; EPSS . 0.001; 
ECMN = 0.02 and ECMX = 0.05. 

Card 10:  DXMAX, DXMIN, UXEMX, BUEAC, FOUR, DFFMN, DFFMX, 

DFRMX (8F8.3).  This card sets the spacing in the three direc- 

tions.  In the marching direction x, DXMAX is the maximum step 

size permitted; DXMIN is the minimum size, . 0.00001; DXFMN Is 

the maximum rate at which Ax can grow and the solution march 

downscream, . 1.5; BUFAC is the maximum factor (times EPSX) 

that a variable may change before the step size is reduced and 

the step tried again, . 2.0; FOUR multiplies ECMN and ECMX when 

curvatures require too many points, - l.l; DFFMN is a minimum 

spacing factor (times the width of the profile) below which a 

point cannot be Inserted, = 0.05; DFPMX Is a maximum spacing 

factor above which a point must be added, a 0.05; and DFRMX is 

the optimum spacing ratio, traditionally set equal to 2.02. 

u 

Ü I 
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Card 111  NIOLP, NIOPP, NFOLP, NTOPP, NTOLP, NSOLP« NIAAF« 

LOUT (8l4).  The first six parameters control printout as a 

function of the number of steps taken by the solution.  Thus, 

if NIOLP ^ 5, every fifth step will generate an Intermediate 

line printer record of x, Ax, A , A , maximum values of all 
y  z 

variables, and integrals of potential and kinetic energies, and 

momentum.  NIOPP generates intermediate disk storage; NFOLP 

causes a print of normalized mesh output along a specifically 

inputted y and z value; NTOPP generates a disk, save of the 

total variable profiles; NTOLP causes a line print/plot of the 

variable profiles; and NSOLP yields a print of nonnoise turbu- 

lence to the line printer.  NIAAF sets the frequency of profile 

readjustment, ■ 2 from stability considerations.  LOUT = -1 

forces only a printer plot; = +1 forces only a numuer plot; = 0 

permits both printer plot and full profile output to the line 

printer for every requested variable. 

Card 12:     XOUTV (IOF8.3) gives specific x values at which 

total printouts and disk storage is requested (overrices the 

output control parameters on the previous card). 

Card 13: HSTAT, NSTBC, MUPF, LIBUP, LFBUF, LTBUF, NSTPH, 

ID3V (I4l4).  NSTAT controls the solution configuration desired: 
0 /s 

w, NSTAT -. 1 for the solution of q1, p, u; NSTAT - 2 for q', p, v, 

11;  and NSTAT ■ 3 for all variables.  NSTBC prevents a backup and 

retry of a step for the initial number of steps (typically ■ 5) 

set by NSTBC.  NUFF sets the smooth transition to an XOUTV value, 

- 4.  LIBUF, LFBUF and LTBUF control intermediate, full, and 

total printouts on a backup (0 or 1).  NSTPH is the number of 

steps in the pressure iteration loop, < 5«  IDSV is an array of 

seven elements giving the disk storage switch for- each of the 

seven variables ( = 0 if the variable is not to be stored, as 

must be the case currently for A; ^ 1 If the variable is to be 

stored for future plotting purposes). 

■■MMMMM —.J  . * ^^ 
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Card 14:  RE, G, PR, AS, A, B, BETA, C, S (9*8.3).  This 

card gives the Reynolds number, (Froude number)"2, Prandtl 

number, and turbulence model parameters currently set at AS - 

2.5; A = 0,75; B - 0.125; BETA . 0.0; 0 =  0.1; S - 1.8. 

Card 15:  DC, U, RIS, DRDZ, SCALE, PCRIT, SCALM, SPORS, 

CPOR (9F8.3).  DC . 0.3 Is the diffusion coefTlcient; U Is the 

free stream velocity . 1,0; RIS =  0.25 is the stability cutoff 

I 

of .he Richardson number; DRDZ is the constant background dj^/dz. 

If DRDZ n 0.0, WAKE will read card 20.  SCALE sets the initial 

I 
u 

value of the scale length.  PCRIT = 0.005 is the value of the 

ratio of maximum change to maximum value below which the pressure 

iteration Is said to converge (herewith, 0.3)1).  SCALM = 0.01 

is the minimum scale length perrritted.  SPORS Is the square 

of the distance to the wave-absorbing liner, normalized by A; 

and CPOR is the strength of the liner Itself.  The liner 

strength Increases exponentially with a power of CP0R*(r2 - SPORS). 

Card 16:  SI, S2, S5, So, SV, So, LSCAL (ÖE8.3, 14),  The 

values of SI - s8 set the constants In the dynamic scale equation. 

LSCAL - 0 means the scale equation is computed but does not 

influence the other variables.  Currently, i = S5; ij = S6 - 

S7 - |S8. 3      4 

Card 17:  QCUT, DIVP, DIVE, PNORM, POUT, CMU, XFACT, XZER0, 

Y0UT, Z0UT (lOF8.i).  QCUT = 0.001 is the factor times the 

current maximum value of q2 that sets the computational noise 

level of q .  If a local value of q2 is below QCUT*q2  , that 

point is not considered when constructing the various integrals 

of interest.  Re"  is given the value of CMU, not RE-1, at 

points beyond a squared distance, normalized by A, greater than 

PCUT (. 40).  This procedure is a further attempt to stabilize 

the solution.  DIVP - 0.1 is the fraction of DXMAX setting the 

minimum value of the step size Ax entering the calculation for 

the corrective divergence effect, the last term in eq. (2.7). 

Ü 

■    
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When the program ^xnew is below DIVP * DXMAX, the divergence 

correction may overwhelm the physics taking place, typically 

during the first few steps of a run.  DIVF ■ 2.0 is the accepted 
value given to the effectiveness of the divergence term, so that 

d/dx ~ - u/2::1xuew.  PNORM ■ 1.0 normalizes the pressure step-size 
factors that yield the step-size in the pressure Iteration (ref. '0- 

The pressure step is At(i) - PNORM » (VMAX-YMIN) * (ZMAX-ZMIN)/PN(1), 

where PN is (10.0, 30.0, 60.0, 100.0, 130.0),  XFACT and XZERO 

give the rational distance downstream, so that (X/D) ■ XFACT * X 

+ XZERO.  Finally, YOUT and ZOUT are the values of y and z along 

which the full printout Is computed for output display. 

Card 18:  FNWIE (8*4) is the name of the disk: files to be 

used during program execution, and are the working file (WAKWF), 

the gamma matrix file (WAKOM), the global intermediate save file 

(WAKGL) and the total profile plot save file (WAKPL).  The common 

file (,;fAKCM)ls entered into WAKE by a data statement. 

Card 19:  FILEN, ISTAT, ITYPE, LZMAX, LPRFL, IFULL (A4, Al, 

514).  This card controls the location of the initial profiles, 

and provides start conditions on various aspects of the WAKE 

program.  When ITYPE ■ -1, FILEN is Ignored and the initial 

profiles a^e sought in the entered profile plot file.  When 

ITYPE = 0, FILEN gives the name of the file containing the 

Initial profiles.  For ITYPE > 0, these initial profiles ax-e 

assumed to have been generated by the ax 1symmetric program JETMN. 

ISTAT is the counterpart of NSTAT and gives the run statistic 

for the initial profiles (l, 2 or 3).  When LZMAX --  0 the program 

keeps track, of the spread in A ana prints and stores the running 

profiles at the first point of nonmonotonic behavior in A . 

Then LZMAX = 1 so that the procedure will not repeat.  When 

LZMAX = - 1, the scales A and A, are fl)ced at the SCALN value 
y    ■ 

entered on card 15.  LPRFL = -1 is the standard operating mode 

of the pressure loop, and signals to the body of the WAKE program 
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that the Iteration Is complete.  When LFRPL - 0 on initializa- 

tion, the pressure iterations are performed prior to the first 

step DELX In q , p, u, v, w.  IFULL = 1 forces a total printout 

to the line printer of the initial profiles; IFULL = 0 does not. 

Card 20:  ZL, DREZH (2F8.3).  When DRDZ - 0.0 on card 15, 

card 20 is read.  Above z = 0.0 and below z - ZL, the background 

density gradient is se. tr DRLZH.  For ZL < z < 0.0, DRDZ 10 -6 

With the reading of these twenty cards, WAKE will begin 

computation.  Beside the intermediate output described above, 

several integrals and functional values are primed every step 

by the pressure iteration and WAKSC subroutines.  The heading 

above e^ch value is chosen to give a quick identification of 

that value.  The normalized divfrgence error indicates the 

closeness to which our calculation is maintaining V • V ^ 0. 

The various kinetic and potential energy components give an 

Indication of energy distribution within and outside the turbu- 

lent wake.  The printout "error" of the pressure Iteration should 

be disregarded since the pressure iteration scheme currently In 

use has evolved beyond the usefulness #f "error".  Otherwise, 

printout in WAK0T is explained when it is printed.  The plot 

file is stored in the same manner that the initial profile file 

is constructed, only with multiple values of x, one set of data 

following the othv,r. 

The switches on the META-4 console permit on-going changes 

to the output scheme presented above.  The switches used here 

are: 

U 

Li 

Ü 

terminates a run during the pressure Iteration loop 

forces an intermediate line printer output 

forces a full line printer output at Y0UT and Z0UT 

forces a total line printer output 

forces an intermediate printout to the disk file 

■MMHMM 
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5:  forces a total printout to the disk file 

6:  forces a total line printer output of the turbulence 

distributions 

7I  forces a printer picture of the main variables 

13:  terminates a run after a step in Ax (Including the 

pressure iteration) has been completed 

14:  prints the full reflection vector on run i.iitiallzation 

There is, of course, no substitute for the actual program 

language.  A copy of the FÜRTRAN logic is presented in the 

Appendix.  The potential user must be warned that the weak link, 

in the program is the capacity of the pressure Iteration loop 

to maintain a consistent pressure solution behind the running 

solution of q , p,   u, v and w.  The cross velocities v and w 

will react rapidly to a degenerating pressure field, but they 

react slowly to a build-up of the density field prior to collapse. 

The WAKE program rans slowly on the A.R.A.P.  facility; a 24 hour 

run is standard when trying to extend collapse dynamics to one 

B.V.  Since this program is a "one-man" operation, extreme care 

must be taken in the input of the data cards.  Internal data 

consistency checks are simply not there. 

-■---    - — ^- •'  
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APPENDIX 

This Appendix contains the FORTRAN listing of the complete 

WAKE program as programmed at A.R.A.P.  The first listing Is 

the mainline WAKE followed by the listing of common, followed 

by the called subroutines In alphabetical order.  WAKE consumes 

all 38 K of core storage, requiring every subroutine called by 

the mainline to be Localed, and subroutines within these routines 

(particularly WAKMY and WAKMZ) to be 3ecaled. Data and program 

storage woal 1 push beyond 200 K on a larger machine. 

The las program in the Appendix gives a sample Indication 

of the structure of a FORTRAN program generating the initial 

profile file.  Following this program Is a listing of an example 

input deck. 

■  - - 
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Ü 

0 
D 
Ö 

D 
D 
D 
D 
D 

klAKLtS(0105) 
*IÜCS(2501 REA0LK,1,+ Ü3 PRINTER) 
♦♦WAKE - STRATIFILQ SUBfAKINt WAKE MAINLINE 
C 
C  THIS IS FHt STRATIFILD SUBMARINE WAKE MAINLINE 
C 
♦COPY (CMWAK) 
C 
C  INITIATE THE RUN 
C 

C 
c 
>- 
5 
6 

CALL wAKIN 
IF (LSTFL) 20^0.0 

INTEGRATE THE EOUATIUNÜ 

GO TC (7,b'.NSi 
CALL WAKSZ 
GO TO (10*7)iNSS 
CALL WAKSY 
GO TO (6«10)fNSS 

INITIALIZE THE PROFILEü 

CALL WAKPI 

COhPUTE AUXILIARY UUANTITIES 

CALL WAKAC 

C 
C 
c 
6 
C 
C 
c 
10 
c 
C  CHECK SOLUTION VALUES 
C 
20 CALL   UlAKAL 

IF   (LMLr-L)   22fi0«b 
C 
C  COMPUTE THL SUPEREQUILIÖRIUM VALUES 
C 
22    CALL WAKSC 

IF (NSTAT-1) 2k,30,i»«* 
C 
C  COMPUTE PRESSURE SOLUTION 
C 
2tt CALL   UAKPC 
C 
C     OUTPUT   RUN   RESULTS 
C 
30 CALL   l«AKPP 

CALL   UAKOT 
IF   (LMLFL)   It0f20,20 

C 
C     AUTOPOINT   ADJUST   PROHLES 
C 
•+0 IF   (LIAAF)   ä0i20«ä0 
50 IENüsNRST+JEND-1 

CALL   WAKAA(ü2DZMfZ0LÜV.2NEWV,NRNZViNRST,IE^D.MXRZtLZKAF,NPNZ, 
1   LZLFF«2) 

CALL   WAKAA(D2UVM,Y0LUV,YNEWV»NRNYV,NYPS,NYPE»MXRY,LYFAf-,NPNY, 
1   LYLFFtl) 

IF    (LFCUR)   30fb0f30 
60 CALL   WAKAZ 

, 

•-   - - ii MM—üiaiM^Mii i         , _*_ ■ - — 
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u 

U 
I 
U 

CMWMrs 

C 

.S(Ü105) 
DIMLNSlON ZMV(^Ü)«2V(20)«ZPV(2U) 

C 

CAKT 

COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 

COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 

COMMON 
COMMON 
COKHOM 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 

I0LAYtirPSN,NMOVE:.NK,J0öE»N0UT,BUFR(i28<*) fBUFS(l28H) 
IMWR,NW^F,NP15>N,IMCÜMT,NWVEC.IB0T,IT0P 
NPOS,JZ,JY,L^FAF,LYFAF,LIAAF,IMMAT«NVAR,NVART«NHK 

LIOLF.UOPFtLFOLF,LlOPF,LTOLF,LSOLF,LSTFL,LMLf-L 
LTRiMF»LBORI-tLPKKF«LUVCF,LOVHFtLFCUK,JE:RR 
yM,Y,YP,FMU«XK,LVVfbBtTAfH8LTA»BBS«g,DXI,C»gS,SCAL 
'.N£;WV(«+U).YNLWV(^0) »NRNZV ( ^Ü ) . NRNYV mO ) ,NPNZ»IMPNY 

lROWT.IROWA,lKOWR,lKOWGiMOODf IMAPV(I*) »JSTAT 

iJM,IYPSM,IYPLn,XMMv(6)iXMYV(6).XMPV(6) 
Z,IYPS,lYPt.,X/lMV(b)«XV(b)«X^PV(6) 
2P,IYPSP,lYPLP,XPMV(6),XPY\/(b),XPPV(6) 
TZM\/(b)iTV(6)fT2PV(b),TPYV(b),TMYV(b) 
A\M6) fbM(16) •KOMB(iB,ilO,3)«KOMG(16«tfO) 
XMAT(b) .YMAT(fa) , ZMA I ( 6 ) , rlVEC ( 2^) 
<AflVCCA«IVCCIItXMV(4f4|} 
SLNIü(i),bAMiU(3),&LOID(3),PLT10(3),COMIÜ(3) 

NSTMX 
NYPS, 
EPSiM, 
OX MAX 
NPTS, 
NIAAF 
XOUTV 
KEfG, 
LAMIN 

LPSXV 
FMAXV 
ÜEPST 
Sl,S2 
ZEROv 
CMNTi 

.NbTST 
NYPLfT 
EPbX.L 
»DXMIN 
NIuLP» 
,NbTAl 
(1Ü),Y 
PR,DC» 
fMXHRt» 

(7),Yr 
♦UtPSl 
,Sb,Sb 
(7),NK 
19),FN 

,XMIN,XMAX7NG,NP,NSS,NRÜN,KL0K(6) 
XKY,NRST,JENDfMXRZfLSCAL,LENDF,oFFMl\l,CMU 
Pi>S,tCMN»EcMX,VSCAW(5) »V|i»rFV(5) 
,DXFMX,bL;FAC,DFFMX»DFRMX,OXSAV»X»XP,FCUR 
NIOPP.fjFOLP.NTOPP.NTOLPfNSOLPtNSTPK.LPRFL 
,MSTBC,NÜFF,LIBUF,LFBUF,LTBUF 
ÜLUV((+U) .ZOLuVC+ujiIYPSVlHO) , lYPEV^O) 
AJ>,S,A»tl»B£7A»C,U,RIS,DKjZ,PCRlT»StAl.M 
,LÜUT,LZMAX,OX,CVS»D2üYM(HO),ü2DZM('*0) 

S5>\/(b) »ttMXV(5),XMOM,XPE,XKEfTURBX(10) 
AXV(7)»ZMAXV(7),TMAXV(7),GMAXV(7) 
^PGRS.cPOR.PNORM.PCUTtUcUT^OlVp.OIVF 
,b7fS8,XFACT,XZER0,SCALL,YSCAL,ZSCAL 
FV(7»2),iDSV(7)»LDRüZ,OROZL»DRDZH 
AWE(8) fLYLFF,L7.LFF,YOUT,ZOUT,bPACR»10) 

EQUIVALENCE (ZMV(1)«ZM), ( ZV (1) ,Z),(ZPV(1)♦ZP) 
ID Ü105  Db ADDR H5'+\) Db CNT OOHA 

Ü 

^^^^MMaaHM^MftM. 
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WAKAA.S(0105) 
««MAKAA - STRATIFItD SUBMARINE WAKE, AUTOPOINT ADJUST PROFILES 

SUBROUTINE WAKAA(ü2UM,F0LDVfFNEWV,NRNV»ISTRT»lEND,MXPtLFAF»NP^. 
1 LFLFFiLL) ' 

C 
C  THIS SUBROUTINE IN THE WAKE PROGRAM DETERMINES THE NEW SET OF POINTS 
C  NEEDED TO SATISFY ERROR TOLERANCES U 
C 

DIMENSION OüüMUO) ,F-ÜLDV/U0) iFNEWVUO) iNRNVC+OJ.UPOStZ) l 
♦COPY (CMWAK) 
C 

DATA JP0S/1HY»1H2/ 

c 
1000  F0RMAT(//33H CURV'TURE TOLERANCES RELAXED IN tAl«E15.b) 
C 

I0LAY=1I 
FNEWV(l)=FOLüV(ISfRI-l) 
NRNV(1)=ISTRT-1 
DFMIN=DFFMN»(FOLDV(iEND+l)«'FOLDV(ISTRT-l) ) 
DFMAX=DFFMX*(FOLDV(IEND+l)-FOLDV(ISTRT-l)) 
ISTRXrISTRT+LFLFF 
RATIO=ECMX/ECMN 
FCURVsl.O 

C 
C     FORWARD   PASS   TO   DETERMINE   NEW   PROFILE   POINTS 
C 
10Ü JN=l 

DFNEWzl.OElO 
DU   126   U=ISTRX,IEND 
F=FÜLDV(J) 
FP=FOLDV(J*i) 
IF (J-ISTRT) 1101*1102,1102 

1101 FM=F+F-FP 
GO TO llul 

1102 FM=FOLOV(J-l) 
11ÜH  DFM=F-FM 

DFo=FP-F 
DFT = DFM-»-DFP 
IrNRNV(JN) 
IF (J-ISTRT) 1^3,1106,1106 

1106  IF (I) 120,120,111 
111 IF (I + l-J) 120.11<:I112 

112 DFNEW=1.0E10 
IF (JN-1) llf»im«113 

113 DFNEW=FNEWV(JN)-FNEWV(JN-1) 
11«*   IF (DFT-DFMAX) IIHS» H'+S, 116 
ll«»5 li-    {DFT*DFT«02DM(O)*RATIÜ-FCURV) 115«115»116 
115 IF (DFT/OFNEW-uFRPX) 126«126,116 
116 IF (DFM/OFNE.W-ÜFRMX) 117«117»119 
117 IF (DFM-DFMAX) 116,118,119 
118 IF (DFM«DFM*D2DM(J)-FCURV) 120,120,119 
119 IF (DFM-DFMIN) 120,1195,1195 
1195 JNsJN+l 

CALL WAKüä(D2DM(J-l),D2DM(J),DFM,DFNEW) 
FNEWV(JN)=FM+DFM 
NRN\/(JN) = 0 

120 JN=JN+1 
FNEWV(JN)=F 
NRNV(JN)=J 

IM—MMlÜMIIiai J 
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Ü 

Ü 

0 

Ü 

ll 
D 
[] 

0 

Q 

12b 
12b 

C 
C 
C 

130 

DFNE.fc=FNEWV(JN)-FNEWV(JN-l) 
IF (DFP/DFNtW-ÜFRt'X) 123»123«125 

123   IF (ÜFP-DFMAX) l2H,lüH.l2b 
12^   IF (bFH*0FH*U2ÜM(J)-FCURV) I26»126»l25 
12b   IF (DFP-OFMIN) 126♦1255i12b5 
1255     JiY=JN + l 

CALL   WAKDS(Ü2DM{J),Ü2DM(J+1)»DFRiOFNEW) 
FNLWV( JN)=F-»-0FP 
NKNV(JM)=0 
IF    (JM+H-MXp)   126»1&0»160 
CONTIMUE 
jN=JN-t-l 
FNLW V ( JN ) =F0LDV ( IE.NÜ + 1) 
NKNV(JN)=IEN0+1 

bALKWARo PASS OF NEW POINTS TO SATISFY RATIO CRITERION 

JS=O 
JP=JIM + JS 

FP=FNEWV(JN) 
FNEWV(JP)=FP 
NRNV( jP)=NRl\lV(JN) 
DO   mi   J=3»JN 
I = JiM+2-J 
F=FNEIMV(I) 
NR=NRNV(I) 
JP=JP-1 
IF   (JS)   132,1^2,131 
FNEl(JV( JP)=F 
NKNV(JP)=NR 
FM=FNEWV/(I-1) 
ÜFP=FP-F 
DFMsF-FM 
IF    (DFIVOFP-UFKMX)    1H0 , l^U »13*1 
NKh=NRNV(I-l) 
IF    (NR*NRM)   l»fU,lH0»135 
DFO=DFM 
CALL   wAKDS(Ü2Dh(NK)<ü2DM(NRM),DFO,UFP) 
FO=F-üFO 
IF    (NR-NRM-2)   137«lib,l37 
rjR=NR-l 
F=FOLDV(NK) 
IF (ABS(F-FO)-bFM/DFKMX) 138,138,137 

NR = Ü 
F=FO 
jP=dP-l 
IF (JS) I'+0,140,139 
FNLWV(JP)=F 
NRNV(JP)=NR 
FP = F 
CONTINUt. 

131 

132 

IS«* 

135 

136 

137 

138 

139 

140 
mi 
c 
C  CHECK FOR POINTS AODLD TO SATISFY RATIO CRITERION 

m2 

m3 
c 

IF (JS) 142,1«^,150 
JS=2-JP 
IF (JN + JS+^-MXP) m3tm3»160 
IF    (JS)   I50,15ü,130 

■'-■ —' -J--' 
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C  CHECK WHETHER PROFILE MUST BE REORGANIZED 
C 
150 LFAFsO 

NR=ISTRT-1 
JNsJN+JS 
DO   156   vJrl.jM 
NKN=NRNV(J) 
IF   (NRN-NR)   151,1Ö5»151 

151 LFAF=1 
60 TO 1565 

15b   NR=NR+1 
15b   CUNTIMJE 
I5b5  NPN=JN 

IF (FCURV-1.0) 15ö.lö6il57 
WRITE (NOUT,1000) JHOS(LL)»FCURV 
RETURN 

157 
156 
C 
c MAXIMUM POINTS EXCEEDED ON AUTOPOINT ADJUSTMENT 
c 
160   FCURV=FCURV*FCUR 

IF (FcURV-l.üElO) 100»160»le0 
180   LFCURsLL 

RETURN 
ENU 

CART ID 0105  DB ADDR 2t50   DB CNT OllA 

u 
u 
ü 
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MAKAC.S(0105) 
**WAKAC - STKAT1FIED SUBMAKINL WAKE, AUXILIARY CALCULATIONS 

SUÜKUUTINL MAKAC 

THIS SUüROUTlNt IM THE WAKE PROGRAM PERFORMS A NUMBER Of- TASKS 
AUXILIARY TO THL SOLUTION OF THE SYSTE» OF EQUATIONS 

1) COMPUTES MAXIMUM ABSOLUTL VALUE FOR EACH VARIABLE ANU Y AND Z 
LOCATIONS OF SAME« MAXII'UM STEP CHANGE OF VARIABLES, AND 
MAXIMUM X UERIVATiVLS 

i) COMPUTES FOR EMCH Z ROW THL MAXIMUM SECOND DERIVATIVE 
WITH RLSPECT Tu Z FOR ALL Y 

3) COMPUTLS FOK EACH Y COLUMN THE. MAXIMUM SECOND DERIVATIVE 
WITH RESPECT Tu Y FOR ALL Z 

H) CONSTRUCTS THE MESH VALUE PRINTOUT 

b) COMPUTLS THE APFRUPKIATE LENGTH SCALES 

■ 1 

c 

L 

D 
[1 

... 

35 
•♦0 

Ü 

45 
50 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
C 
c 
c 
c 
c 

DIMENSION VALUE (40) »TOTAL (7,40,2) »PSIVUO) 
♦COPY (CM*AK) 

EUU 1 VALENCE (TUTAM1«I»I) •*owG(i»in»(VALUE:(i),NRNZvt2)) 
EUUIVALL.MCE (PSIVlDtZNE^VU) ) , ( GM( 1) ,TKE ) » ( GM ( 2 ) , VKL » 
EQUIVALENCE (GM(3),KPE) , (GM («♦ ) , WPE ) , (GM ( 5 ) , WKE ) 
EQUIVALENCE (GM(b),AREA),(GM(7)«PSIM).(GM{8)»XLlFT) 

C 
ZERO PERTINENT VArtlABLLS 

lULAYrb 
MOOD=l 
LFL=NPTSK-l\ISTST 
PLANE=1.0''FLOAr(LYLFF+2)/hLOAT(LZLFF+2) 
XMuM=0.0 
XPE=0,0 
TKE=0,0 
VKE=0.0 
RPE=0,0 
WPE=0.U 
wlKL=0.0 
AREA=0>0 
PSIM=0.0 
XLIFTrO.O 
CALL SFVFL(0.0,PS1V.MXKY) 
CALL SFVFL(Ü.Ü»FMAXV,4*NVAKT) 
DO i+O 1 = 1,2 
DO 35 UY=1,H0 
CALL SFVMV(ZERUV,101AL(1,UY,I),NVART) 
CONTINUE 
CONTINUE 
CALL SFVFL(Q.0,D2UYM,<*0) 
CALL SFVFL(0.0,D2LZM,40) 
CALL wAKSE(ECMX,ECMÄV) 
NYPSXrNYPS+LYLFF 
DO 50 JY=NYPSX,NYPE 
IF (YOUT-YOLüV( JY) ) 60,5b,«IS 
IF (Y0UT-Y0LDV(UY+1)) 55,50,50 
CONTINUE 

 - ■• 
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55 
C 
c 
c 
60 

95 
9b 

A-8 

RATY=(YOUT-Y0L0V<JY))/(YOLOV(JY*l)-YOLDV(JY)) 

INITIALIZE FÜR PASSING THROUGH PROFILE 

IROMAsk 
IKOWRrH 
IF (LSTFL) 96i9bf95 
IR0MR=2 
NRSTXrNRST+LZLFF 
NREND=NRST+JENÜ-1 
rJPOS=N«ST-l 
CALL MAKRR(iMKST-l«ZV) 
CALL WAKRK(NRST,ZPV) 
DO 250 NR=NRSTX,NHENU 
PSiH=0.0 

C 
C 
C 

103 
1U1+ 

RLAD THREE SURROUNüIKG ROWS AND TEST FOR SELECTED Z IN [,'0MAlN 

lAMfifl 

NkiM<CF ) 

NMMZF) 

ZHV) 

IF (NR-NRST) 
NPOSsMR 
CALL SFVMViZfZMv 

WAKMK(2,1) 
SFVMV(ZP.2,i 
MAKMR(3t2) 
WAKRR(NK+1,, 
105 

CALL 
CALL 
CALL 
CALL 
GO TO 

10«»   ZM=Z+Z-ZP 
105   DZM=Z-ZM 

DZP=ZP-Z 
DZT=ZP-ZM 
LYFAFrO 
IF (ZOUT-ZM) 107 

10b IF (ZOUT-Z) 10b5 
10b5  LYFAFsl 

RATZ=(ZOUT-Zivl)/i 

«10b5«10b 
.107»107 

C 
c 
c 
107 

Z-ZM) 

STLP THROUGH ALL Y POINTS COMPUTING AUXILIARY QUANTITIES 

10b 

109 
11Ü 

111 
112 

113 

115 

lib 

Y=Y0LDV(IYPS-1) 
YP=Y0LDV(IYPS) 
CALL wAKMPdKOwR 
CALL WAKMP(IROMR 
IF (NR-NRST) IOC 
CALL WAKRFUPYV, 
GO TO 110 
CALL WAKMPdKOMR 
IYPSX = IYPS->LYLFF 
IF (LFL) Il2fll2 
CALL WAKMPCIROWA 
CALL WAKMPdROwR 
CALL WAKMPdKOwR 
IF (NR-NRST) 113 
CALL WAKRFCXPPV« 
GO TO 115 
CALL WAKMPdROwR 
DO 200 JY=IYPSXI 
IF (JY-lYPS) 116 
CALL WAKRF(XPPV( 
CALL WAKRFUZPV, 

,NR-HfIYPS-l,XPYV»l) 
tNR»IYPS-l.XV,l) 
,109,109 
xrYv,2) 

,NR-1,IYPS-1,XMYV,1) 

• 111 
,NR»IYPS-l,AVfl) 
»NR-ddYPS.XPPV.D 
»NRdYPSfXZPV.D 
fllH.im 
XfiPV^) 

,NR-l.lYPSiXMPVfl) 
ITPE 
,117,117 
XPMV.l) 
XZMV,1) 

. 

u 
D 
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0 
ü 

I 
Ü 

I 
D 

Ü 

0 

CALL   WAKRF(XMPv,XfMV,l) 
YM=Y+Y-YP 
GO   TO   130 

117        IF    (LFL)   120.1201119 
119        CALL   WAKMP(lROwA,MR«JY«AV«l) 
12Ü        CALL   SFVMV(XPYV,XHMV,NMOVt.) 

CALL   SFVMVUV.XZKVflMMOVE.) 
CALL   SF\/MV(XMYv,xrMV,NMOVL) 
YM = Y 
Y = YP 
YP=YOLüV(JY+1) 
CALL   ^AKMP(I«0«R.KR+l«JY-»-l«XPPV.l) 
CALL   i*AKNP{lROwR,IViR»JY + l»XiPV.l) 
IF   (NP-NRST)   lüb»12ö»128 

12b        CALL   WAKRFCXPPV.XI-PV^) 
GO   TO   130 

12ö        CALL   uAKMP(lROwRfNR-l«JY + l«XHPVO.) 
13Ü DYM=Y-YM 

DYP=Yp-Y 
DYT=YP-YM 

C 
C 
C 

PLhFORM   AUXILIARY   COrPOTATIONS   FOR   EACH   VARIABLE 

DO   m5   I = l»NwVLC 
ih  (LFL) mo6,mofc,i'*o2 

1402 TEM=ABS(XV(I)-A\/H)) 
IF    (TEM-TMAXV(l))   iHOfa.IHOfa«IHOS 

1403 TMAXV(II=TEM 
müh    TEM=ABS(XV{I)) 

IF   (TEM-FMAXV(l))   lH2«m2.m07 
mQ7     FrtAXV(I)=TECi 

YMAXV(I)=Y 
ZMAXV(I)=Z 
IF   (1-1)   m06»m08,lH2 

m08      NKL=IMR 
JYLsJY 

m2        IF   (LIAAF)   ItS.l^btlHS 
lai        IF    (I-IWAR)    IHHflHHtmS „      _ 
K*«*        02DY=((XZPV(i)-XV(I))/OYP-<XV(I)-XZMV(I))/OYM)/OYT/ECHXV(I) 

D2üZr((XPYV(I)-XV(I)»/üZP-»XV(I)-XMYy/(I))/üZM)/D^T/ECMXV(I) 

TEM=A&S(02DY) 
IF   (TE«-02DYM(wlY))   l%%T«lW«Wi 

m^b     Ü2DYH(JY)=TLl,'i 
m«*7     TEM=ABS(020Z) 

IF   (TEM-02DZM(NR)) 
D2DZM(iMK)=TEM 
CONTIfviUE 

lH5,l^b«lHH8 

11*1*8 
Uft 
c 
C  STORE 
C 

MESH OUTPUT VALULS 

15C) 

151 
1515 
15^ 
153 

151* 

IF (LYFAF) Iblb,151S»150 
DO 151 laltMfViC 
TOTAL(I.JY,l)=XMYV(i)+KAT^*(XV(I)-XMYV(I)) 

CONTINUE 
IF (YOUT-YM) 155»I53»152 
IF (YOUT-Y) l5A,l35»lbb 
DO   15«*   Isl.NWVEC 
TOTAL(I«NK.2)=XZMV(I)+KATY»(XV(I)-XZMV(n) 
CONTUiUE 

•^ 

J 
J 
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IF (JY-JyL) 158,ltJ6»158 
VALUE(NR)=XV(1) 

INTEGRALS 

159 

1591 

1592 
1593 

159i* 

15b 
15b 
C 
C  COMPUTATION OF 
C 
158   CALL WAKLL(TEM«l) 

IF (TEN) 200«159«200 
SUMF=PLANE*DYT»OZI 
LZFAFsO 
IF (NR-NRST) Ib9l«lb92,1592 
SUMF=0.5*SUMF 
LZFAFsl 
IF   (JY-NYPS)   lb93»l59H,ib9'+ 
i>Ui«IF = 0.5*SUhF 
LZFAFrl 
XM0M=XMÜM+XV(3)*(lJ+XV(3) )*SUMF 
TKt=TKt+XV(l)*(U+XV(3))*SUMF 
TEM=(XV(^)-itROy/(H) )**2+tXV(5)-2ER0V(5) »**2 
TEiS=(XV(3»*XV(ä)+lEn)»(U+XV(3) )*SÜMF 
RHL=RPt+XV(2)*XV(2)♦SUMF 
VKLsVKL+TEM 
XLIFT=XLIFT+(XV(5)-2t.R0V(5))*SUMF 
IF (XV(l)-äCUT«FMAXV(l)) ib2il62«16l 
XKL = XPL + XV(2)*<:*SUMF 
AREA=AREA+SUMF 
GO TO 165 
WKLsWKL+TEM 
TLM=XVt2)*XV(2)*S0Mf- 
XHe.=XPL+TLM/2.0 
WPL=WPE>TEM 
IF    (LZFAF)   2U0«16b«200 
PSIH=pSlH+0.b*ÜYM*(XV(5)+XiMV(5)-2.0*ZER0V(5)) 
PSlV(jY)=PSlV(JY)+0.5*üZM*iX\M'*)+XMYV(«f)-2,0»ZEROV(H)) 
TtM=0,5*(PSiV(JY)-Pi>iH) 
IF (ABS(TEM)-AbS(PSiri)) 20Ü,200»167 
PblHsTEM 
CONTINUE 
CONTINUE 
TKE=TrtE/2,0 
VKE=VKE/2.0 
WKL=WKL/2.0 
XKt=TKL+VKE 
XL1FT=-XLIFT 
RPL=G*RPE/2.0 
WPL=G«WPE/2,0 
XPE=G*XPE 

161 

Ifaü 

16b 
Ifefa 

167 
20Ü 
25Ü 

ll N 

I 

C 
C 

C 
COMPUTATION OF GROSS SCALE LAMBDAS 

NPOS=NKL 
CALL WAKRR(NKL(ZV) 
Y=YULDV(JYL) 
XV(l)rFMAXV(l) 
TtMs-XVdj/'f.O 
IYPSXrJYL+1 
LFL = 0 
UO 260 JY=IYPSX,IYPL 
XMYVtl)=XV(l) 
Y«=Y 

MBHtetMaHlHSMMai 
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u 
i 
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ü 

ü 

ü 

D 
D 
D 
Ö 

0 
0 
;; 

A-ll 

252 
251 

25b 
26Ü 

CALL   UAKnP(IKOwRiNRL«JY,XVf'i) 
Y=YOLDV(jn 
IF   (TEM-XVdl)   256,252.252 
IF    (LFL)   26ü«254«260 
YP=YM+(Y-YM)*(XMYV(l)-TEM)/(XMYtf(l)-XV(l)J 
LFL=1 
GU   TO   260 
LFL=0 
CÜNTIMUE 
EPSSV(3)=2.Ü*C*(YH-Y0UT) 
NKbTXsN .L + l 
LFL = 0 
00   2Ö0   iMR=NRSTX,NHENO 
IF    (TEM-VALUE(NR))   276»272«272 
IF    (LFL)   28CM27tt«280 
ZP=ZOLÜV(i\4R-l) + ü0LUV(NR)-Z0LDV(NR-i) )* (VALUE (NR-1)-TEM) / 

1 (VALUE(NK-l)-VALUE(NR)) 

LFL = 1 
60 TO 260 
LFL=T 
CONTXMUE 
EPSSV(1)=2.0*C*(ZH-ZUUT) 

KLTURK' 
ENL 

CART 10 0105  OB ADOR Higü   DB CNT 0206 

272 
27** 

276 

280 

■MM   1 
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MAKAL.S(0105) 
««WAKAL   -   STKATIFIEO   SUBMAKINC 

SUBROUTINE   MAKAL 
C 
C     THIS   SUBPCUTINE   III   THE   WAKE 
C 
♦COPY   (CMWAK) 
C 

C 
10Ü0 
1001 
c 

MAKE.   AUXILIARY   LOC'P  FOR   EXECUTION 

PKOGRAM   EXAMINES   SOLUTION   VALUES 

DATA   jMSüF,jMSbR,OMSGB,jMS&S/2HST.2HRS,2HBü.2H0K/ 

FÜRMAr(//H7h 
FURMAT(//ä5H 

FULL   OUTPUT   AT   FIRST 
UX   LtSS   THAN   MINIMUM 

LOCAL   MAXIMUM   OF 
ALLOWED   VALUE) 

Z   LAMBDA) 

C 
C 

CHLCK RUN POSITION 

100,100,122 
10LAY=6 
IK (LMLFL) 

100 XP=X 
NPTSNr^PTS 
IF (LSTFL) 102,101,102 

101 NPTSN=NPTS+1 
XP=X+DX 

102 CALI WAKFS(NIAAF<LIAAF) 
LIOLFrO 
CALL WAKFb(NlOLP«LIULF) 
CALL WAKFS(NI0PP,LIUPF) 
CALL WAKFS(iMFOLP,LFÜLF) 
CALL WAKFS(NTOPP,LTUPF) 
TALL WAKFSjiMlULP.LTULF) 
CALL MAKFS(NSOLP»LSULF) 
JSTATrJMSbF 
IF (LSTFL) 103.110,105 

103 IF (LPKFL) lO**.170,170 
10**        LlOLFsl 

LIOPFsO 
LFÜLF=0 
LTULFrO 
LTüHF=0 
LSULFsO 
JSTAT=JMSGR 
GO TO 170 

10b   LIOLF=l 
LFOLFsl 
LTOLFrlYPSN 
LSOLF=0 
LIOPFrNIOPP 
LTOPFrNTOPP 
HAAFrNlAAF 
GU   TO   Ibi* 

C 
C  SET UP FOR NEXT STEP 
C 
110   CALL WAKSL(EPSS,EHSSV) 

CALL WAKSE(LPSX,EHSXV) 
JSTATsJMSbS 
DXSAV=DX 
DO   HH   IXBKK = 1,10 
XdRK=XOUTV(IXBRK) 
IF (X-XBKK) 112,im«llH 

,1 
.1 
Ü 

u 
u 
.1 

■  .—,— 
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1   f u 
1 L 

u 
Ü 

Ü 

u 
Ü 

[J 

Ü 

D 
D 
n 
D 

112 DO   1122   I=1,NUFF 
rt.M=FLÜAT(l) 
IF   (X + TEM*OX-XbRK)   1122al2^tll2^ 

1122  CONTINUL 
GO TO lit 

112«*  UX=(XBRK-X)/TLM 
IF (1-1) Il26«il5«1126 

112b  XPsX+DX 
GO TO 116 

113 XHsXBRK 
lldb  LJOLFsl 

LFULFsl 
L10LF=1 
LSOLF=l 
LlOPFsMIOPP 
LTCPF=^TOPP 
IF (LTRNF) ll9.11fe«119 

ll«*   CUNTINÜL 
lib   I»- (XP-XMAX) 116.11^117 
117   LThNF=l 

LLNÜF=1 
GO TO 1135 

11Ö   IF (NPTSM-NSTMA) 119.117.117 
U9   UX1 = 2.0/OX 
C 
C  INITIALIZE FOK CUKREIMT INTEGRATION STEP 
C 

LMLFL=1 
IF tLBURF) 120,120.121 

120 NSS=3-NSS 
121 RETUKN 
122 LMLFLrO 

IF (LPKRF) 
C 
C  ERROR CHECK 
C 
^   CALL DVCHKUSWj 

GO TO (12^1.12(12). ISM 
12H1  LüVCF=l 

LlOLFrl 
12,»2  CALL OVERF(ISW) 

GO TO (12«t3,l2'+'t,12,*,M.ISW 
12<*3  LOVhFsl 

LI0UF=1 
12HH  IF (LDVCF+LOVFF) I7b.l30.i75 
C 
C  CHLCK FOR BACKUP ANU DLTtRMlNL NEW DX 
C 
130   LBURF=0 

UU 136 1=1«NVAK 
IF   (TPlAXVtD-EPSXVlIUBUFAC)   136.136.135 

13b        IF   (NPTüN-NSTBC)   136,136.1355 
1355     LBURFsI 
136       CONTINUE 

ÜXi^sÜXSAV^ABSiüXF^X) 
üü   162   I=1.NVAK 
VMAX=GMAXV(I) 
IF   (LBÜKF)   t%%«l«a«&<Kl 

l(+2        TEM=FMAXV(I) 

190.12H.190 

■,- mm 11 Mm ii 
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IF   (TEM-VMAX)   l«*3bf l«*35,m3 
l«f3 GMAXV(I)=TEM 
mio VMAX = TEM 
I**«* IF   (V'.-/TF\MI))   ib2«lbiJ,m5 
m6 IF   (VMA.X-VSCAV(I)*EHSN)   mb5. 1^6» 146 
1455 Vi1AX = VSCAV(l)*EPSN 
mb AERK = ABS(EPi>X) 

IF (EPSX) m7.m8ii«*a 
147   AERK=AtKR»VSCAV(I) 

GO TO 1«*9 
14b   AEriK=AEKR«VMAX 
149   AtRK=AEKR/VwTFW(I) 

TcM=TMAXV(I)/DX 
IF (TEM) 15lilb2«151 

151   DXX=AEK«/TEM 
IF (OXX) 162tlb2,16ü 

lf-ü   IF (ÜXX-OXN) lbl«162tl62 
161 0XN=OXX 
162 CONTIMUE 

DXsUXN 
IF (DX-UXMIN) 1620,1621,1621 

1620 LI0LF=1 
LTRNFrl 
WRITE (NOUT,10ül) 
GO Tu 190 

1621 IF (DXFMX) 163,1623«1622 
1622 IF (OX-ÜXMAX) 163*16^.1623 
1623 DX=0XKAX 
lb3   IF (LBUKF) I63u,lb(f ,1630 
1630 JSTATrJMSGB 

LTRNFrl 
IF (UXSAV-DX*DXFMX) I63lilb32t1632 

1631 üX=OXSAV/uXFMX 
16^2  LlOLFzO 

LFOLF=0 
LTOLFrO 
LSOLFsO 
LlOPFrO 
L1ÜPF=0 
IF (LIBUF) 
L10LF=1 
IF (LFBUF) 
LFOLF=l 
IF (LTBUF) 
LTULFsl 
IF (LIBUF+LFbUF+LIBUF) 

y 

i 

l63ü,1636,163b 

1637,1630,1637 

190*101,190 

INTEGRATION STEP 

1633,l63'+»1633 
1633 
1634 
1635 
163b 
1637 
1636 
C 
C  SUCCESSFUL 
C 
164        IF   (LZMAX)    1646,1642«165 
16*2     If   (EPSSy/(l)-2i>CAL)   1644*165,165 
16*4      LZMAXrl 

HÜLF = 1 
LFOLFsl 
LTOLF=l 
L10PF=NI0PP 
LTOPFzNTOPP 
WRITE   (NOUT,1000) 
GO   TO   165 

mm^ ^^MMMM 
-    - ■ -   ■ 
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1616 

16b 

1?0 
17b 

190 

CAKT 

EPSSV(1)=SCALM 
LPSSV(i)=SCALli 
Zb(.AL = LPSbV(l) 
YSCAL=t:PSSV(3) 
CALL   SFVrtV(FMAXV.6MAXV,NWVtC) 
LMLF'.s-l 
CALL   wAKCÜdtLJLOLF) 

WAKCS(<!«LFOL(- 
WAKcS(i,LiOLF) 
WAKCStmLiOPF) 
wAKcS(b«LTüPM 
>AKC6(b.LbGLh) 
wAKCi>(u«LlRNF ) 
WAKCl>(l3.LTKNF> 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
K£TURN 
LNU 

ID Ü105 Of AÜÜK 5080   Ub CNT 0160 

D 
D 
n U 

e^m MM -■ 
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MA>VAY.S(0105) 
♦«WAKAY - STRATIFIED SUÖMAKlNt toAKE, AUTOPOINT AOJUST Y 

SUÖKQUTINE WAKAY(NRX) 
C 
C  THIS SUbROUTiNE IiM THE WAKE PKOGRA« KEORGANIiES A ROW 
C 

UIMENSIUN IYPNV(HO) 
♦COPY (CMWAK) 

EQUIVALENCE (YÜLQV(1)tIYPUV(2)) 
C 
C  M«KE WORKING COPY CF NKNYV 
C 

NPOSSNKX 

CALL WAKRK(NRX,Zv) 
IF (IYP^) 160<160«100 
1YS=0 
DO   108   lY = l,iMPiMY 
IsNRNVVdY) 
IF (I) i0b,106il0l 
IF- (IYS) i02tlü2«l0H 
IF (I-IYPS) 104,103,10^ 
IYS=IY 
IF   (lYPE-I)   10faflU5tl05 
ITE=IY 
IYPNV(IY)=I 
CONTINUE 

100 

101 
10* 
104 

10b 
io* 
lot 
c 
C      CHECK   FOR   Mlü-POINT   AQUED   ON   EITHER   END 
C 

IF    (IYS-1)    ll«t»llH,lli 
IF   (NRNYv(ItS)-lYKS)    ll»*ill2,im 
IF   (NKNYv(IYS-l) )    113.lli.im 
ITS=IYS-1 
IF   (lYE-NPNY)    115.120,120 
IF   (NRNYV(IYE)-IYPE»   120iil6.120 
IF   (NPNYv(IYE + in   117,117,120 
ITE=1YL+1 

111 
11Ü 
113 
11H 
Ut) 
lib 
117 
C 
C  CHECK WHETHEK NKX ROW IS VOIuED BY ADJuSfMENl 
C 
120 IF (IYS-IYE) 121,121.1201 
1201  IF (IYE-1) 121,121,1203 
1203  IYS=IYE 
C 
C  FOKWARU REORGANIZATION PASS 
C 
121 JYM=0 

IYS=MMAX(1,IYS-1) 
IYE=MMIIM(NPNY,IYE + 1) 

DO Ibo lY=lYS,iYE 
jTT=NYPS+IY-2 
JYF=IYPNV(IY) 
I = IY 

122 1=1*1 
IF (I-NPNY) 123,1*13.12^ 

123 JTP=1YPNV(X) 
IF   (JYP)   122.122.12a 

It«        JYP=loOOO 
12b        IF   (JYF)    i2fa.12b.13u 

I 

[J 
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12b 
12? 
12b 

132 
13A 
IS1* 

1HÖ 

150 
c 
C  BA 
C 

151 

152 
153 
154* 

160 

CAKT 

IF (JYT-JYM) lb0,150»127 
IF (JYT-JYP) 12b.l5U«150 
CALL WAKIY(JYM.JY1»JTK«1Y) 
to TU i^e 
IF    UYT-JYF)   133.m8»l<*2 
IF   (JYT-JYM)   läHil3H«m5 
JYM=JYF 
GO   TO   150 
IF    (JYT'JYP)   mb.l5U«lbO 
CALL   SrVMV(R0WB(l»jTF»2)«KüWB(l»JYT,2)«NM0VE) 
IYHI\lV(IY)=-jyT 
JYl-lsJYT 
COMTirjJE 

CK^AHü   K£OKGAiMltAT10N   PASS 

DO   15»+   JY = lYSilYE: 
jYT = NYP5>+lYS+lY£.-OY-2 
IY=1YS+1YL-JY 
JTF = IYPiM\/(IY) 
IF   (JYF)   lb^,151,152 
JYM=lABS(IYPiMV(IY-l)) 
JYP=IAB5>(IYPNV(IY*1)) 
CALL   WAKIY(JYM,JY1,UYP,TY) 
SO   TO   153 
CALL   SFVMV(R0Wo(ltJYF,2),KÜWB(l.JYT,2),NM0vE) 
iyPNV(IY)=-dYT 
CUNTIMUL 
lYPb=MYPS + IYi>-l 
IYPt = NYPS+IYE:-d 
CALL   WAKWR(U«X,ZV) 
KtTURN 
DMü 

IU   Ü1Ö5     OB   AUDK   3200        06   CNT   00B6 
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WAKA2.S(0105) 
««WAKAZ - STRATIFIED SUbMAKINE WAKE, AUTOPOINT ADJUST Z 

SUBROUTINE WAKAZ 
C 
C  THIS SUBROUTINE IN THE WAKE PROGRAM REORGANIZES THE SOLUTION FILE 
C 
♦COPY (CMwAK) 
C 
C  CHLCK PROFILE SHIFT 
C 

I0UAY=12 
MÜOU=-i 
IF (LZLFF) 1Ü1»10Ü,102 

101  NMSTNst 
GU TO 106 

10*:   NRSTNziMXKZ-NPlM^j/Z+Z 
IF (NRST+(JENO-l)/2-MXRZ/Ü) 107»108tl07 

iOV   LZFAFsl 
106   IK (LYLFF) lll»112,112 
111 NYPS^=2 

GO TO 118 
112 NYPSN=(MxRY-NPNy)/2+2 

IF <NYPS+(NYPE-NYHS)/2-MXKY/2) 117ill6,117 
117   LYFAF=1 
116   IF (LYFAF) 1101,119.1181 
C 
C  SOLUTION PROFILE hUST bL REORGANIZED liM Y DIRECTION 
C 
1181  NYPS=NYPSN 

NYHEsNYPS + lMPNY-i 
DO 1185 JZ=1,NPNZ 
NKF = NRIMZV(JZ) 
IF   (NRF)   1165,110b,1182 

1162     CALL   WAKAY(MKF) 
libs     CONTINUE 

UO   1168   I = 1,I\JPNY 
J^=IMYPS+I-2 
YÜLUV(JZ)=YNEWv(I) 

1168  CONTINUE 
119 IF (LZFAF) 120,16U,120 
C 
C  SOLUTION PROFILE MuSl Üt REORGANIZED IN Z DIRECTION 
C 
12Ü        NRST=NRSTiM 

JcNU=NHNZ-2 
C 
C  FOKWARD REORGANIZATIUN PASS 
C 

NRMrO 
DO   150   JZ = l,NPiMZ 
NKT=NRST+JZ-2 
NKF=NRNZV(JZ) 
J=JZ 

122        J=J-»-l 
If    (J-NPNZ)   12ä,l<!3fl21 

120 NKp=NRNZV(J) 
IF (i\RP) 122il22.12b 

12«*   NRP=10000 
12a   IF (NRF) 12btl2b,132 
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I2fa 
127 
12Ö 

132 
133 

H*2 

mb 

IF   (NRT-NKM)   150«150»127 
IK   (NRT-NKP)   l«J6»150«lbO 
CALL   WAKU(NRM»NK1 ,NKPfJZ) 
GO   TO   I'+S 

133«m8«l<f2 
13i+«13H,m5 

IF    (NRT-NKF) 
IF    (NRT-NKM) 
NKM=NRF 
GO   TO   ItiO 
J.F    »NRT-NKP)    m5«15U«15ü 
fiPO!s=MRF 
CALL   WAKRMWKFf^V) 
NPOSirNRT 
CALL   WAKulR(NRTtZV) 
NKNZV(JZ)=-NRT 
NM=NRT 
CONTINUE 

i 

- 
c 

L 

L 

151 

■H 

lt:2 

- 
153 
15W 

- 

15b 
160 

CAK 

n 

150 
C 
C  BACKWARD KtORGANl^ATAON PASS 

ÜÜ 154 JZ=1.NPNZ 
NKT=NRST+NPN2-oZ-l 
IZ=NPNZ+I-JZ 
NKF=NRNZV(IZ) 
IF (NRF) 15«+,101,152 
NKM=IABS(NRNZV(1Z-1)) 
NKP=IABS(NRNZV(1Z+1)) 
CALL WAKIZ(NKM,NK1,NKP,IZ) 
GO TO 153 
NPOb=NKF 

CALL U(AKRR(UKF,Zy/) 
NPOS=NKT 
CAuL 1(CAKWR(NRT,ZV) 
NKNZV(IZ)=-NRT 
CUNTINUL 
DO 156 IslfNPNZ 
JZ=NRST+I-2 
ZOLOV(JZ)=ZNCWV(I) 
CONTINUE 
KtTURN 
tHO 

10   0105  Ob AODR 2I-70   Üb CNT QQCn 
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WAKCL.S(0105) 
♦ *INAKCL - STRATIFIED SUBMARINE WAKE, COMPUTE LENGTH SCALES 

SUBROUTINE WAKCL(XXV,FTtM) 
C 
C  THIS SUBROUTINE IN THE WAKE PROGRAM COMPUTES THE VERTICAL AND 
C  SCALE LENGTHS bY COMPARISON WITH THE RICHARDSON LENGTH 
C 

uIMENSION XXV(b) 
♦COPY (CMWAK) 
C 

SCALrZSCAL 
IF (FTEM) Iü3«i«f0«l0a 

103   TLM=SQRT(RIS*ABS(XXV(l)/FTtM)/G) 
IF (SCAL-TEM) i«fÜilHU,110 

llü   SLAL=TEM 
IF (SCAL.SCALM) 120«13U,150 

12Ü   SCAL=SCALM 
13Ü   SCAI.=SQRT(ABS(SCAL*^SLAL) ) 
140   IF (LsLAL) loO,lfaU,lbO 
15U   SCALE = XX\/(6) 

REFURN 
16Ü   StALEsa.O^YSCAL^YSCAL^SCAL/CYSCAL+YSCAL+SCAL^SCAL) 

RETURN 
END 

CART ID 01Ü5  DB AUDK 3A9Ü   ÜB CNT 002E 
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WAKCb.S(0105) 
**WAKCS - STRATIFIED SUBMAKINE WAKE, CHECK DATA SWITCH 

SUBROUTINE WAKCS(LL«LFL) 
C 
C  THIS SUBROUTINE IN THE WAKE PROGRAM CHECKS THE LL DATA SWITCH 
C  FOR POSSIBLE OUTPUT TO LINE PRINTER OR DISK PRE 
C 
»COPY (CMWAK) 
C 

CALL OATSW(LL«ISW) 
60 TO (I0«2ü)«ISW 

10    LFL=1 
LIOLFrl 

20    RETURN 
ENU 

CART ID oi05 OB ADDR 2UEü  DB LNT OOIC 
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WAKüG.S(0105) 
♦ «»«AKOG - STMATIFIEO SUBMAKINE WAKE, DETERMINE ÜENSITY GRALiEUT 

SUdKOUTlNE IMAKUG(^PU&) 
C 
C  THIS SUbROUTiNE IN THE WAKE HKOGRA" OETEKMINLb THE BACKGROUND 
C  DENSITY GRADIENT *HEHE APPLICABLE 
C 
♦COPY (CMWAK) 
C 

IF   (LDKüZ)    10.100*10 
10 IF    (2POS)   2ü.3u,i0 
20 IF   UP0S-ÜKÜ2L)   30,40,25 
2b DRD2=-0.000001 

RETURN 
30    0RU2=CKÜZH 
100   KETURN' 

ENU 
CAHT 1Ü 010b  OB AÜDK t+bAO   DB LUJ   0020 

LI 
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WArVDb 
♦ ♦WAK 

TH 
C 
c 
c 
c 
♦ COPY 
C 

190 

191 

19Ü 

193 
19H 

19b 
196 

CAKT 

,S(Ü105) 
US - STRATIFIED SUBMAKINE WAKE« OBTAIN DELTA SPACING KATIO 
SübROUTlNE WttKüS(CUKVM,CUKVP,DFtDFO) 

IS SUBROUTiNL IW ThE WAKE PROGRAM COMPUTES M NEW ÜF AS SOME 
«CT10N OF THL OLD i>0 AS TO DALANCE THE THREE-POINT PROFILE 

(CMWAK) 

DFRM=0«99*DFRMx 
IF (CURVP) I90tl91,190 
1EMB=SUKTICURVM/CLRVP) 
IF (TEMB-ÜFKM) 19*2,1^2.191 
TEMB=üFRM 
GO TO 19H 
TEMA=1.0/DFKM 
IF (TEMB-TEMA» 193,19«*.19H 
TEMB=TEMA 
DF=üF/(1.0+TEMö) 
IF (OF/UFÜ-DFRM) 196«196«195 
UF=üFO*üFKM 
HLTURM 

ENU 
10 0105  DB AODR 2700   Db CNT 002C 
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WAKEC,S(0105) 
♦•INAKEC - STRATIFIED SUBMAKINE WAKE, EDGE CONDITION CHErK 

SUBROUTINE WAKLC(LFL) 
C 

C  THIS SUBROUTINE IN THE *AKE PROGRAM TURNS THE IMPLICIT UPSWEEP 
C  ANU CHECKS FOR SATISFACTION OF THE BOUNDARY EjGE CONDITION 

♦CUPY (CMwAK) 
C 

LFL=1 
CALL SFVMV(A»/»XMA1 »NWVLO 
DU 100 I=1,NMVEL 
XMAT(I)=XMAT(I)-&r(i)»ZLROV(I) 

10U   CONTINUE 
DU no IsltNVAK 
IF tABS(XMAT(I)-ZERÜV(I))-EPSSV(I)) 110,110,120 

11Ü   CONTINUE 
CALL SFVMV(XMAT,AV,M*VEC) 
CALL WAKMP(IROWA«NR»JY,AV,2) 
RETURN 

120   LFL=0 
RETURN 
ENu 

CA^T ID 0105  OB AJDK HiiO        Ob CNT ÖÜ2C 
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MAMS.SIOlOtl 
**IMAK(-S - STKATIFILO SUBMAKINL WAKE, FLAG SET 

SUBKOUTINI. WAKFb(NPHfLFL) 
C 
C  ThiS SUdROUTlNE: 1^ THE WAKL PROGRAM SETS THE OUTPUT FLAGS 
C 
♦CUPY (CMWAK) 
c 

LFL = 0 
IF (IMPP) 10k.10^,100 

100   IF (i10ü(NPrSlM«NPP) ) 102«1U1,102 
lül   LFL=1 

LIULFrl 
iQi   KETUKN 

END 
CAKT ID 0I05  Ob AÜOH 2L0O   Dd CNT OOlC 
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WAK1N,S(0105) 

''^IIHIIUII"™™*"™™ UAKti INPUT ""•• «No "••» •«* 
c 
c 
c 

THIS SUBROUTINL IM THE WAKE. PROGRAM STARTS THi RUN 

♦ COPY 

DIMENSION 
DIMENSlOlM 
(ClwAK) 
EQUIVALENCE 

ETI0(o),Lf;LAG(b).C0MN(2).FILEN(ü),FlLl0(3) 
lDATt.(4)fJVCHV(5),FTI0(3)fHSCAL(2) 

(LTRNF,LFLAG(l)),(AV(l),FILID(l)) 

C 
10Ü0 
löül 
10Ü2 
1003 
lOLn 
1ÜÜ5 
1020 
2000 
2002 
20Ub 

DATA COMN/«+hWAKC.lHM/,JEKKX/2H 
DATA HSCAL/4HOFF,3HUN / 
DATA   J\/CHV/2HQu,2hRU,2HU   f2HV   ,2HW   / 

/♦BLANK/4H 

19AH 

2007 
200d 
2009 
2010 

20 7.1 

2012 
2013 
2ol4 
201b 

20lb 

2017 

2olö 
2022 

2023 

202b 

2031 
2032 
2033 

X« 

FüRMAT(18lf) 
F0RMAT(7(A<ffAl,3X)) 
FURhAT(lH»19A»f) 
F0RMAT(2I1,3F8,3,2I<+) 
FüKMAT(6FÖ.ä,m) 
FORMAT(10F8.3) 
FORMAT(A(f,Alt5I5) 
FOKMAT(lH0.A4iAl,2bH   CANNOT   BE   FOUND   OR   OPtNEn» 
FORMATmHOjüB   ABORT   -   WAKL   PR0GRAM   IS   |M   RESTART   MODE) 

1   ^"^KUr^1^^   SrKAUFlEÜ   SUB^RIWE   WAKE   PROGRAJ 

FURMAT(12H0HUN   RESTART , 11X ,<IA2 ) 
FORMATdOMORUN   START «13X»HA2) 
FURMAT(20H0KUN   SPECIAL   RESTART,3X,<*A2) 
FURMAT(/3X,9HMAX   i>TEHS, 3X , 10HSTART   STEP,«fX, SHMIN   X.TX.SHMAX 

1 MaOHlNXTXAL   DX^X,7HMAX   HRS^X(8HLAM   FLIG/ X,7X'5H|11AX 

2 I6tIl2»HX,3£:ii^iI8iI12) 

FüRMAT(l2Xf7fe:i2.'+) 

FORMAT (mHOSCALE   f" ACTORS ,HX , 5 ( A2 , lüX ) ) 
FORMAT(15M0WEIGHT   FACTORS,3X,5(A2,lOX)) 
F0RMAT(/3X,9HNlISE   M1N,2X,10HMAX   CHANGE,2X,lOHEDGE   TüLER.AX 

1   8MMIN   CUUVvOXtftHOA«   CUr<V/bE12.H) ■•••••»•»«»•I   TÜLER,3X, 

FORMAT (/«fX.feHMAX   LX»6X,6HMlN   DX.5X,9HDX   FACTOR   ^X   qwun   CArrno 
1 SX^HCURV^X^HMIN   ^PACE,3X,9HMAX   IpACE^I^RAnO/bEl^   ' 

i HF:Li5PRox^^^:r^x'9HiNTPRINT;^^^^^^^ 2 W^X^^^X^"   P«INT,2X.aHSE PRI.T. 
FURMAT(12H0X OUTPUT AT , lOE.l2,Jf) 

FURMAT(/6X,2HRE,10X,lHGaiXf2HPR,8X,7HSMALL   A.7X,1HA.11X   IHB 
1   10X.^HdETA,9X,lHC,llX,lHS/9E12.^) «.7X,IMA,HXtIHB, 

1   tX,l(HHLOI.6X.bHCÜNnON/20X.7(A4.Al,5X)l 
FORHATIleHOHEFLEClION   »tCIÜR.ax.lHIt| 

FO««AT(12HUtQSt   VALUtS,bX.b(A2,10X).2HSL.lUX.!HP    . 

remWTUTWSTMT COIIOITIOW,»ll,«(NMt,M.iH¥«U«,iM,MH»TJQ»l, 

ü 
u 
u 
I 

mt^m HMÜMM  -   ■ 
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Ü 

I 
u 
I 
D 

c 
c 
c 

- 

5 
10 

- 20 

- 

C 
C 
C 

u 

1 4X,6HLAMbDA,3X,8HPHtübUKL.3X,6HQUTPÜT/20X,aH.Al.I9»Hll0) 
20ib     FORMAT(l2H0UROl CHANöCt 2E.12.U ) 
20^0  FORMAT (/3X,öHü CUl OFF , 3X« 1ÜHDIVG PCEN .r, 3X , 9HDIVG FACT.HX, 

1 faHP NOrtM,5Xi6hS CUTOFF.HA.9HCÜT0FF MU.3XfbHX FACT0R»5X, 
2 6HX 2£K0«5X.8hY UUTPUT««*X«8HZ OUTPuT/lQElZ,«*) 

C 
C      RUN   INITIALIZATION 
C 

lOLAYzl 
CALL   IIBFR(2«BüFR) 
CALL   LETLl(LTIü,bUFK) 
CALL   IIdFR(2it3ÜFS) 
CALL   LtTLKFTlQ.bUFt») 
NCOMTs'+ig 
NWM2F=2 

NMIR=24 

NMR=18 
NHOVCatl 
NMATaii 
NINU=6 
NOuT=5 
MVAR=5 
MVCCM 
NVARTr? 
IROWT=l 
IROHtBi 
IMAPV(1)=1 
IMAPV(2)=7 
IMAPV(3)=13 
IMAPV(H)=19 
CALL GOATEUDAK) 

OPLN COMMON SAVE DISK FILE A^U READ IN CONTENTS 

L=l 
CALL LtTLU(C0MID.2,bUFR,ETlD«C0MN(l),-l,2.N) 
IF (N) 5,20,5 
CALL SFVMV(C0MN«FNAME,2) 
WRITE (NOUT,2000) FNAME(L)»FNAME(L+l) 
CALL EXIT 
NKX=1 
CALL PBFDR(C0M1J.NRX»NC0M1»NSTST) 

READ INITIAL INPUT CARU 

READ (NlNUtlOOO) lN»-L6«NtJbBE 
LSTFL=1 
INFLG^INFLG-X 
IF (INFLG) 110.115,120 

11Ü   LSTFL=-1 
NSTSTsNPTS 
GU   TO   1211 

lib        IF    (LEKOF)   118»llb,H6 
lib        IF   (N)   116.117,118 
117        WRITE   (N0UT,20Ü2) 

CALL   EXIT 
116        LENDF=0 
C 
C      REftD   REMAINING   INPuT   CARDS 
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c 
120 RE.AD (NXNU«I002) 

R:AU (NlNUtlOOd) 
Rt.Au CMI.MUtlOOO) 
READ (NIlMUtlOOO) 
RtAD (NlNUflOÜb) 
READ (NlNu.iüOb) 
RLAü (NIMUfiOOa) 
RtiAÜ (IMlNUtlüOb) 
RLAO (NINU.lüOb) 
REAU (WIiJU.luOu) 
KEAÜ (»Mirju.iooa) 
RLAÜ (NlrjUiiOOü) 
READ (NlNU.lOOo) 
READ (MlNUtlOOo) 
REAü (NlNÜtlüOf) 
READ (MZllUtiOOftl 

i YOuTiZüUT 
REAu (.\llNU,100i) 

NRUNI,CMNT 
^ST«X,NSTSI,XMIN,XMAX,OELXfMXHRS,LAhIN 
rXKY,i.YLFF,MXRZ,LZLFF 
NRFV 
VSCAV 
VWTFV 
^ERUV 
..Pi>M,fc.PSX,EPSS,ECMN»ECMX 
DXMAX.DXMlN.DXFMX^BUFACtFCUR.OFFMNtDFFMX.DFRIX 
NlüLPfNIüPP,NFOLP,NTOPP,NTOLPtNSOLPfNlAAF,LOjT 
XOUTV 

^STAT,NSloC,^ÜFF,LIBUF,LFbDF,LTb,JF,^S^PR♦^OS»/ 
HE»S,PR,Ai>,AtB.BETA«CiS 
DC »U.Kiü.üROZf SCALE.PCRIT,SCALM»SP0K5>,CP0K 
il.S2,S5,S>6,S7ti>8tLSCAL 
«CUT.DIVPtDIVF.PNORM.PCUT.CMU.XFACT^XZERO, 

KNAME 
C 
C  OPEN RE^Al^ING bASlc D1ÜK FILES 
C 
1211 L=l 

CALL LETLUiSLNiü^.bUFS.FTlO.F^AMEdJ.-l.ü^NWR.N) 
IF IN) 10fl?i2»lO 

1212 L=3 

CALL LETLU(bAMlü,2,LuFK,ETID,Fi\|AME(3)f-1.2*NMAT.N) 
IF tN) 10.1213.10 

C 
C 
c 
1213 
12m 

OPLN GLOBAL DISK FILE. AND PKÜFILE DISK FILE 

IF (NIOPP) I21b,12lb«l21«f 
L = 5 

CALL LET;.U((,L0iD.2,BUFK,ETlD,FNAME(5),-l,2,N) 
IF (N) I0.i216.10 

1215  CALL SFVFL(bLAMK,FMAME(5),2) 
121b  IF (NTUPP) 1210,1210,1217 
1217  L=7 

CALL LETLU(PLTlO,2,bUFR,LTlD.FNAME(7),-l,2,N) 
IF (N) 10.122.10 
CALL SFVFL(bLANK«FNAM£(7),2) 
IF (INFLG) l'+»f,l23,l22f 

RESTART WITH CURRENT WORKING FILE (NE* COMMON DATA) 

itu 
122 
C 
C  SPECIAL 
C 
122<*  NSTSTrNPTS 

LSTFL=-1 
GO TO 1H2 

C 
C     PROFILE   INPUT   INI I IALUAT10N 
C 
12^        NSTSTrNSTSI 

NPTSs^STsT 
IF (NRÜNI) l2b,12a,lüH 

l2•♦   NRUN=NRÜNI-1 
125   NRÜN=NRUN+1 

IK0WR=2 
ZSCALsSCALE 
YSCALrSCALE 

Ü 

Ü 

0 
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L 

ZCROV(6)=2.0*SCALL 
X=XMIN 
IF   (OELX)   Ii0il30«lü9 

129        DXsQtLX 
13U        REAO   (i\llNUtl02ü)   ULLN.LZFAF «LYFAFtL^MAXtLPRFL, lYRSN 

IF   (LYFAF)   134,101,131 
131 CALL   LCTLU(FiLI0,2,bUFR,t.TlD,FILLN(l),-l,2,N) 

IF   (N)   132,mO,132 
132 WKITL (NOUT,20U0) FiLLM 

CALL tXIT 
13^   CALL SFVMV(f-NAM£.(7),FILElM,2) 
C 
C      IIMlTiALIZE   FIXLO   PAKAMtTERü 
C 
li+O        NSS = 1 

LlAAFrl 
DEFST=0,0 
DEPSIsU.O 
OXSAV=0.0 

142 ÜU i43 I=ltb<2 
KLUK(1)=0 

143 CUNTIN'JL 
LDKi;2 = 0 
IF (üRÜZi 144,1135,144 

m3b  LURD2 = 1 
RLAÜ (IMINU,100D) URU^L,ÜRüZH 

144 LÜOLF=0 
DU 145 1=1,6 
LFLA<i(i)=ü 

mb     cuNiirguL 
JERKzjEKRX 
FMü=l,0/RL 
XK=PR/Kt 
BBETA=1.0+2.0*tJ*BETA 
HbLTA=1.5*BbETA 
BBS=1.0-»-6BETA/ü/S 
CVV=(I.O-2.ü*B»(1.0-BETA))/3.0/BBETA 

C 
c REFLELTION PKOPEKTY CCNüITIüN CONSTRUCTION 
c 

DO 155 L=l,2 
UO 151 I = 1,(\IMVLC 
IRFV(I,L)=NKFV(I,L) 

151 CONTINUE 
00 153 1=2,3 
00 152 Krl,2 
M=2*(3-l)+K 
];RFV(N.L+2) = IAbS(l-WKFV(I,L)-IABS(L-K) ) 

152 CONTiNJE 
15^   CONTINUE 

DO 154 N=5,NWVEC 
IRFV(NiL+2)=NRF\/(7,L> 

154 CONTINUE 
155 CONTINUE 

CALL DATSW(14,1SW) 
bO TO (16Ü,200),It>W 

16Ü   WKITL (NOUT,1000) iKf-V 
C 
C  OUTPUT RUN PARAMEIERS» 

-—^-'''—-"■"■"—  "- .~..~~~-^.~:  
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c 
20b 

201 

!•« 

203 
20«* 

WHITE (NOUT 
IF (INFLG) 
WKITt (NOUT 
GO TO 20<+ 
WKITE. (NOUT 
GO TO 20H 
WKITE (NOUT 
WKITL (NOUT 
WRITE (NOUT 
WHITE (UOUT 
WKITL (NOUT 
WHITE (NOUT 
WHITE (NOUT 
u/HITfc. (NOUT 
WHITE. (NOUT 
WHITE (NOUT 
WHITE (NOUT 
WHITE (NOUT 
1,/HlTE (NOUT 
WHITE (NOUT 
WHITt (NOUT 
WHITE (NOUT 
WHITE (NOUT 
WHITE (NOUT 
WHITE (NOUT 

1 Y0UTf20UT 
WHITE (NOUT 
IF (INFLG) i 
WHITE (NOUT 
IF (LDHDZ) i 
WHITE (NOUT 

2006) CUNTtNHUN 
01f202f203 
2007) IUATE 

2006) IUATL 

2009) 
2010) 
2011) 
2031) 
2013) 
2012) 
20m) 
20x2) 
2032) 
2012) 
2015) 
201b) 
2017) 
2016) 
2033) 
2022) 
2023) 
2021+) 
20H0) 

IUATE 
NS>TMX 
MXHY, 
NHKV 
JVCHV 
VSCAV 
JVCHV 
VWTFV 
JVCHV 
ZLHOV 
E^SNt 
QXMAX 
NIOLP 
XUUTV 
NSTAT 
HLtG, 
ÜL.U, 
S1.S2 
QCUT, 

iNSTST.XMINtXMAX,DXfMXHRSiLAMIN 
LYLFFiMXHZ^LZLFF 

u 

EPSX,EPSS,ECMN.ECMX 
tUAMIN,OXFi,1XfBUFAC,FCUR/DFFWN,OFFMX,DFRlwiX 
.NlOPP.NFOLP.NTOPP.NTOLPtNSOLFtNlAAF.LOuT 

fNSTBC,NUFF«LlöUFiLFBUF,LTBUF»NSTPK,lDSV 
P«»ASiAiB»BETAiC.S 
HISiDRDZtScALE.PCRIT.SCALM.SpoHö^cPüR 
»S5iS6»S7.SÖ(HSCAL(LSCAL+l) 
DIVP,OIVF,PNORM«PCUT,CMUfXFÄCT,XZEROf 

20^b) 
10.20 
2031+) 

lb,22 
2035) 

205 
21Ü 
2lb 
C 
c STMRT RUN EXECUTION 
c 
220  LMLFL=-I 

NPTSNsNPTS 
RETURN 
END 

CART ID 0105  OB ADDR 5570 

FNAMEiCOMN 
5,210 
F1LEN,LZFAF,LYFAF,LZMAX»LPRFL,IYPSN 
0,215 
DHUZL,ÜRÜZH 

DB CNT 0?2'* 
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^AKIY.S(Ü105) 
♦ ♦INAKIY   -   STRATIFIED   SUBMAKINE   WAKt,   INSERT   A   Y   POINT 

SUBKOUTINE   kiAKI Y ( OYM i JTT »JYP, IY ) 
C 
C THIS SUBROUTINE IN THE WAKE PROGRAM INSERTS 
CAY POINT BETWEEN TWO LXISTING ROW POINTS 
c 
♦COPY    (CMWAK) 
C 

RATY=(YNEWV(IY)-Yl\EWV(IY-l))/(YNEWy/(IY + l)-YNEWV(lY-lM 
OU   102   I=lf2 
CALL   WAKMPd.NPOStjYM.XZMVil) 
CALL   WAKMP(l,NPOSiJYH,XZPV.l) 
UU 101 J=liNWVc.C 
XV(J)=XZMV(J)+KATY*(X2HV( J)-XZI-IV(J) ) 

101 CONrINUe 
CALL WAK|V|P(i,NPCS»jYTtyv»?) 

102 CONTINUE 
RETURU 
END 

CART ID 0105  OB AUP.\ iLCO   DB CNT 0026 

MM. 
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Ü 

: 

WAKU.S(0105) 
««WAKlZ   -   STRATIFIED   SUbMAKINE   WAKE«   INSERT   A   Z   ROW 

SUBROUTINE   WAKIZCNRHf IMKTtNKP, IZ) 
C 
C     THIS   SUBROUTINE   IN   THE   WAKE   PROGRAM   INSERTS 
C     A   Z   ROM   BETWEEN   1*0   EXISTING   ROWS 

♦COPY (CMWAK) 
C 
C  FILL MINUS AND PLUS HOWS IN BUFFER 
C 

NP0S=NRM*1 r, 
CALL WAKRR(NRM,ZMV) 
NP0S=NRP-1 
CALL wAKRR(NRPfZPV) 
Z=ZNEMV(IZ) 
RATZr(Z-ZM)/(ZP-Zr') 
IF (IYPSM*IYPSP) 10«10»20 

10    IYPS=MHAX(IYPSM,IYPJ>P) 
&U TO 30 

20    lYPS=MMIN(IYPSMilTpbP) 
30    IYPE=MMAX(IYPEH,IYPEP) 

lYPSXrIYPS+LYLFF 
C 
C  INTERPOLATE FOR NRT HOW 
C 

NPOS=NRT 
DO   im   dY=IYPSX,ItPL 
DO   112   I=lf2 
CALL   WAKMP(i»NKT-l,oY,XMYVtl) 
CALL   WAKMP(I,NRT+1.JT,XPYV»1) 
DO   111   J=1,NWVEC 
XV(J)=XMYV(j)+RATZ*(XPYV(d)-XMYV(J)) 

111 CONTINUE 
CALL UAKMP(I»NKT.JY»XV,2) 

112 CONTINUE 
!!«♦   COK.INUE 

CALL WAKWR<NRT,ZV) 
RETURN 
END 

CART ID 0105  DB AÜDR 2LF0   DB CNT 004E 

  —         -  ■ ■  -- - M-^-^^ttta 
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WAM.L.S(U105) 
««INAKLL - STKATIFIED SUHMAKINE WAKE, LINER LOCATION CALCULATION 

SUBROUTINE UAKLL (UntLFL) 

THIS SUBROUTINE IM THE WAKE PROGRAM DETERMINES WHETHER THE LINER 
HAi> BEEN KLACHEO AND SLTS THE COEFFICIENT APPROPRIATELY 

C 
C 
C 
C 
♦ COPY (CMKIAK) 

C 
TEM=0.0 
RK=Y*Y/YSCAL/YSCAL+^*Z/ZSCAL/2SCAL 
IF (KR-äpORS) lOOtlUUtlü 

10    TEMM=cPOR»(RR-t>POHSj 
GO TO (20<30)«LFL 

20    TEM=0,5*(EXP(Tc.MM)+LXP(-TEMM) )-1.0 
RETURN 

30    TEM = Y*(XVU)-ZEROV(H) )/YSCAL/YSCAL+Z* ( XV ( b)-ZEROV ( 5) )/ZSCAL/ZSLAL 
Tt.M=CP0R*TEM*tLXP(TLMf1)-£:XP(-T£:MH)) 

100   RETURN 
ENL 

CAKT ID 0105  OB AQDK 2E20   DB CNT 0026 

- ^^^^^ —,^.J... ^ .,.^ — - 
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MAKP1G.S(0105) 
♦♦WAKM6 - STKATIFIED SUbMAKINE WAKE, MOVE GAMMA ROW 

SUBROUTINE WAKMG(KRX,ZPQS,LFL) 
C 
C 
C 
c 

DIMENSION 2P0S(^) 
♦COPY (CMWAK) 
C 

DATA jERRX/^HMü/ 

THIS SUBROUTINE IN THE WAKE PKOGRAM MOVES THE GAMMA MATRIX ROW 
Bk-IWEEN THE ROW BUFFER ANU UlSK FILE 

IF (NRX) lOO.lOOiiO 
10    IF (NRX-MXR2) 20,20fl00 
20    CALL SFVMVUPOS>,ZA,NWW^F) 

IYPSX=IVECA+LYLFF 
LL=NMAT*(IVECB-IYHSX+l) 
NRXX=(NRX-: *MXRY*lYPSX 
60 TO (30i»*0)»LFL 

30    CALL PÖFDR(GAM10,NRXX,LL.R0WG(1«IYPSX)) 
RETURN 

«+0    CALL PBFDW(GAMlO,r.RXX,LL,RÜWG(l,IYPSXn 
RETURN 

100   JERRsjEKRX 
RETURN 
END 

CART 10 0105  DB AÜUR 2U6Ü   DB CNT 0032 

I 

u 

- 
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HIAKMP.SCOIOS) 
♦♦WAKMP - STRATIFIED SUBMARINE WAKE» MOVE A POINT 

SUBROUTINE WAKMP(1MAP»NRZ»NRY,VECtLFL) 

THIS SUBROUTINE IK THE WAKE PROGRAM MOVES StLECTED P0IN1 
INFORMATION BETWEEN THE ROW OR GAMMA BUFFER AND VEC 

C 
C 
C 
C 

DIMENSION VECU) 
♦COPY (CMWAK) 
C 

DATA JEKRX/^HMP/ 
C 

JSNR2-NP0S+2 
IF (J) 200f2ü0,10 

lu    IF (U-3) 20,20,200 
20    IF (IMAP-ä) 60«20Uf5ü 
30    GO TO («♦Oi5o)»LFL 
HO    CALL SFVMV(R0WG(1,NHY),VEC(NMAT) 

RtTUKN 
50    CALL SFVMV(VEC.ROWG(l»NRY).NMAT) 

KE1UKK. 
60    NRXX=IMAP"(IMAP) 

IF (IMAP-3) 90,70*80 
70    IF (MOOD) 9ü,80,200 
60    NKXX=NRXX-NWVEC 
90    GO TO (100,110)fLf-L 
10Ü   CALL SFVMV(ROWB(NHXXfNRY»J)»VECtNWVEO 

RETURN 
110   CALL SFVMV(VEC,R0M3(NRXX«NRYtJ)tNWVEC) 

RLTURN 
20U   JERRrjERRX 

RETURN 
ENU 

CART ID 0105  DB AÜUH 2üA0   DB LNT 00H0 

MM^M^M M^MM ^MMMaMMI 
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MAKMR.S(0105) 
««UAKMR - STKATIFIEO SUHMAKINE WAKE« MOVE A BUFFER ROW 

SUBROUTINE WAKMRfMRt-,NKT) 
C 
C  THIS SUBROUTINE IN THE WAKE PROGRAM MOVES THE CONTENTS ÜF THE 
C  ROW BUFFER FROM ROW NRF TO ROW NRT 
C 
♦COPY (CMWAK) 
C 

DO 100 I=1»MXRY 
CALL   SFVMVCRUWodfl^'KFNKUWBdil.NRT^NMR) 

100        CONTINUE 
RETURN 
ENU 

CART ID O1O5  OB AÜÜK 2UH0   DB LNT OOlA 

I 
U 

Ul 

-■ ■ - —-—'—■--■ ■ -■■ 
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SUPLREQUIL1BRIUM MATRIX VALUES 

THIS SUBROUTINE. IN THE WAKE PROGRAM COMPUTES THE SUPEREUU'.LIbKIUI 
MATRIX VALUES NEEüEü FÜH THE IMPLICIT UPSWEEP CALCULATION 

WAKMV.S(0105) 
««WAKMV - STRATIFIED SUbMARINE WAKE« 

SUBKOUTINE WAKMV(XXV»TTV♦F) 
C 
C 
C 
C 

DIMENSION 
(CMWAK) 

XXV(b)«lTV(6)«T(10) 
• COPY 
C 

IF (XXV(l)) 100,1U0»101 
100 CALL SFVFL(0.0tT,l0) 

CVS=0.0 
CMS=G.O 

RETURN 
101 0=SQRT(XXV(1)) 

FrLM=TTV(H)+DROi 
cALL lf<AKCL(XXV«FTLM) 
IF (LAMIN) 100«102,100 

iQk. BUL = bBETA*U/SCttLL 
Cl=A*BaL*Q/SCALE-&*F1EM 
C2=BBS*G*FTEM-Cl 
TEM=TTV(l)*TTV(l)*SCALE/U/B0L-BBETA*G*FTEM/C2 

1 -TTV(2)*TTV(2)*BBEIA«(G*FTEM*(1.0-A/B/S)+A*A*XXV(1) 
2 /SCALt/SCALE)/Cl/C2 
CVi,=CVV4-(B-CVV*TEll'i)/(HBETM*TEM) 
CALL WAKTC(CVS,1,Ü,IVECA) 
CVW=CVS/C1 
CtsCVW^G^TTVCS) 
T(7)=-BaL*CVW*XXV(l) 
Cä=CVS*UR0Z + C«**BBi>*rTV(3) 
T(H)=CVS*XXV(1)*BUL/C2 
T(4)=C3*BÜL/C2 
CWS=CVS-2.0»G*(Cä+CVS*TTV(«f ))/C2 
CALL WAKTC(CWStl.O-LVStlVLCB) 
DUR=(FTtM*CUiS*XXV(l»+C«f*TTV(3)*XXV(l) 

i -BaL*(T(3)*xxv(i)+il«l»TTV(%}|l/ei 
T(2)=-(G«UUH+CWS*XXV(1))/bUL 
T(6)=-CVS*XXV(l)/bQL 
T(5)=-C'+*TTV(2)/BI*L 
CUR=(FTEM*C«f*TTV(l) + TTV(3»*TTV(l)*CVS*(1.0 

1   ♦BÜL*BJL/Ci))/Cl 
T(l)=-(Ö*CUR+CH*TTVU) )/BQL 
T(8)=CVS       • 
T(9)=CWS 
TdOJsC* 
RETURN 
END 

CART ID 0105  OB ADDR mCO   DB CNT OObE 

MMMMilltillMMMMi - — 
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THIS SUBROUTIIML IM THE 
CÜLFFICIENTS FOR THE Y 

WAKE, Y IMPLICIT MäTRIX COEFFICIENTS 

WAKE PROGRAM COMPUTES THE X.Y.2 AND D MATRIX 
IMPLICIT UPSWEEP 

C 
c 
c 

A-38 

WAKMY.S(0X05) 
♦♦WAKMY - STRATIFIED SUbMAKINE 

SUBROUTINE WAnMY 
C 
C 
C 
C 

DIMENSION T(l0t5) 
♦COPY (CMWAK) 

EQUIVALENCE (T(1,1),2NEW\M 1M 
C 

FPKZ( AKGM»AKbiAK6H)=f-2M*(AKGM + FZS«ARG-FZR*ARGP) 
FPRY(ARGM.AKG»AKGH)=FYM*(AKGM+FYS*ARG"FYR*ARGP) 

SPKZ(AKGM.AK6.AKGH)=SZM*AK&M+SZ«AKG+S2P»AR6P 
SPRY (ARGI^I, ARG. ARGH)=SYM«AKGM+SY«ARG+SYP*ARGP 

COMPUTE SPACING FACTORS 

DZM=Z-ZM 
DZP=ZP-Z 
DZT=DZM+DZP 
FZM=-D2P/UZM/D^T 
F^P=DZM/DZP/DZT 
F^=-FZM-FZP 
TEM=DZM/DZP 
FZR=TEM»TLM 
FZS=FZR-1.0 
SZM=2,0/OZM/DZT 
SZP=2,0/UZP/U^T 
SZr-SJZM-SZP 

DYM=Y-YM 
DYP=YP-Y 
ÜYT=UYM+DYP 
FYM=-DYP/UYM/DYT 
FYP=üYM/OYP/üYT 
FY=-FYM-FYP 
TEM=ÜYM/OYP 
FYR = TEI¥I*TEM 
FTS=FYK-i,0 
SYM=2,0/0YM/üYT 
SYP=2,0/DYP/ÜYT 
SY=-SyM-SYP 

I 
iJ|l 
.!  j 

e 
c 
C 

CALL SFVFL(U.O»XMAT»NWVEC) 
CALL SFVFL(1.0iYMAT«NWVEU 
CALL SFVFL(0.0,ZMAT.NMOVL) 

COMPUTE MULTIPLICATIVE FACTORS 

CALL WAKOG(ZM) 
CALL WAKMV(XMYV»TPYV»T(lfb)) 
CALL WAKDb(ZP) 
CALL WAKMV(XPYV,THYV»T(1»^)) 
CALL WAKOG(Z) 
CALL WAKMV(XZMv«T^MV.T(1.3)) 
CALL wAKMV(XZPV,T^PViT(l<2)) 
CALL WAKMV(XV«TVf1(1«1)) 
TMU=FMU 
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20 

50 
«♦0 
C 
C 
C 

IF   (SPOKS)   <t0f<t0«20 
TE;M=Y*Y/ySCAL/lS>CAL^*^/^SCAL/ZSCAL 
IF   {TE.M-PCUT)   •♦OiHOfiO 
TMUsCMU 
CL=2.0*(AS«TMU/SCALL+8*Q)/SCALE 

COMPCTL DERIVATIVE FACIOKS 

OXX=OXl*(U-t-XV(5) > 
CALL   WAKLL(TEMKfl) 
AüMsFYM^XZMVC*) 
Aü=FY*XV(H) 
ADP=FYP*XZPV(H) 
SL=SCALE/3.0 
FwY=FpKY(SQRTUZMV(l)) 
FU2=FPKZ(SQRTUMYV(1)) 

^ 

XV(1) 
XV(2) 
XV(4) 
xvm 
XV(^) 
xvc*» 
xv(ä) 
XV(5) 
XV(6) 

•Q«SÜRT(XZPV(i))) 
,U,SURT(XPYV(1))) 
♦ XPYV(l) ) 
fXPYV(2)) 
.XZPV(3)) 
.XPYV(3)) 
«XZPV(H) ) 
iXPYV(«t)) 
«XZPV(5)) 
.XHYV(5)) 
fXZPV(6)) 
»XPYV(6)) 

C 
c 
c 

FKZ=FPRZ(XMYV(i) 
FKZ=FpRZ(XMYV(2) 
FUY=FpRY(X2MV(ä) 
FUZ=FpRZ(XMYV(a) 
FVY=FPRY(XZMV(H) 
FVZsFPRZcXMYVC*) 
FWY=FpRY(XZMV(b) 
FWZ=FPRZ(XMYV(ä) 
FLY=FPRY(XZMV(fa) 
FL2=FPRZ(XMYV(b) 
SPLY = 3.0*OC*YSl.AL*CVS«ü+TMU 
FPLY=3.O«D:»YSCAL*CVS*FQT 
SPLZ = 3t0*OC*SCAL*l'WS«Q+TiwlU 
FPLZ = 3.0*OC4iSCAL«tUi>«FQZ 
PKOM=FUY*T(5«l)+FUZ«r(l,l)-».FVY*T(8»l)*(FWr+FVZ)*T(10,l)+FWZ*T(^»l) 
PROP=FUy*FUY*Tt6.1)+Fu<:«Fü^*T(2«l)-Q*SCALt*(FWY+FvZ)»*2/3.C 

5)) 

C 
C 
c 

c 
c 
c 
bo 

COMPOTE MATRIX ELEMErn* FOR UU 

TEMD=SPLZ»SPRZ(XMYV(l)iXV(l),XPYV(1))+FPLZ*FKZ 
TEMC=FPRZ(XMYV(l)*xnYV(5)«XV(li*XV(5)»XPYV(l)»XPYv(3l 
XMAT(l)=-SPLY*5iYM-FHLY*FYM+ADM 
YMAT(l)=OXX-SPLY*bY-FPLY*FY+Aü+CL+2,0«(PROM+G*T(3,l)) 
ZMAT(l)=-SPLY*SYP-FPLY«FYP+AOP 
DVEC(l^=OXX*XV(l)-2.0♦(PKüP♦G♦FRZ♦T(^»l))■»•rEMD-TEMC 

COMPOTE MATRIX ELEHENTi1 FOR RHO 

TEMM=T(7,l)-XK 
TEMP=FPRY(T(7.3).T(7.1),1 (7»2)) 
TEMD= ( T (»f 11) -XK) »bPKZ ( XMYV ( 2 ) « XV (2 ) ♦ XPYV (2 ) ) 

1 ♦FPRZ(T(i*«5)«T(i*«l)»T(«*^) )«FRZ 
TCMa=FPRZ(T(3.b)*XMYV(l),T(3«l)«XV(l),T(3i«f)«XPYV(l)) 
TE«C=FPRZ(XMYV(2)*XMYV{5)»XV(2)*XV(5)»XPYV(2)*XPYv(5)) 
XMAT(2)=TEMM*SYM't-IEMP*FYM+ADM 
YMAT(2)=DXX + TEMM*Sf«'TEMP*FY + AD 
ZMAT(2)=TEMH*SyP+lEMP«FYP'fADP 
DVEC{2)=0XX*XV(2)-TtM0-TEMÖ-DRüZ*XV(5)-TEMc 
IF (fMSTAT-2) 50,60,50 

COMPOTE MATRIX ELEMENTS» FOR U 

TEMM=T(6,1)-TM0 

^MHMM ^—_^...^-  
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TtMP=FPRY(T(b.3)iT(b«l)iT(6«2)) 
TtMD=(T(2il)-TMü)*SHKZ(XMYV(3)»XV(3)iXPYV(ä)) ,. 

1   ♦FPRZ(T(2<5)«T(2«l)»T(2i4))*FUZ 
TEMÖ=FPKY(T(5.ä)*X2nV(l),T(5.1)*XV(l).T(5»2)»XZPV(l)| 

1   ■♦■FPRZ(T(1.5)*XMYV(l)iT(l.l)*XV(l)»T(lt«*)*XPYV(l)) 
TtMC=FPRZ(XMYV(3)*XMYV(5).XV(3)*XV(5)fXPYV(3)»XPYv(5)) 
XMAT(3)=TEMM«SYM+TEriH*FYM+ADM 
YMAT(3)=0XX + TEMh*t>Y+TtMP»FY + AD 
ZNAT(3) = TLMM*STP+TE"H*FYP"»-ADP 
DVEC(3)=DXX»XV(3)-Tt.MD-T£MU-TEMC 
IF    (NSTAT-2)   70,60,60 

C 
C     COMPUTE   MATRIX   ELLMLMS   FOR   V 
C 
60 TEMQ=Q«SL*FPRZtFPKY(XMMV(b),XMYV(5),XMPV(b))«FWY« 

1   FPRY(XPMV(b)fXPYV(5),XPPV(5))) 
TEiSÖ=FPRY(T(8,i)*XZnV(l),Tl8,l)*XV(l)»T(8,2)*XZPV(l) ) 

1   'FPRZ(T(10,5)»XMYV(1),T(10,1)*XV(1)»T(10,4)*XPYV(1)) 
TLMC=FPRZ(XMYVm*xriYV(5),XV(«n*XV(5),XPYV(if)*XPYV(5M 
XMAT(^)=-TMU♦SYH■^ADn 
YMAT(«f)=üXX-TMU»SY + AÜ-»-TEMK 
ZMAT(4)=-THU*SYP+ADH 
DVEC(^)=oxx♦xv(l+)♦TMu*sPKZ(XMYV(«♦),xV(^)»xpYV(^)) 

1 ♦TEMD-FPRY(TZMV(6),TV(6),TZPV(6) )-TEMQ+TEMK*ZEROV( •♦) 
2 ♦Q*SL*SPRZ(XMYV('*)»XVm),XPYV(«f))+SL*FQZ*(FWY+FVZ)-TEMc 

C 
C     COMPUTE   MATRIX   ELEMEMTS   FOR   W 
C 

TEMÜ = Q*SL♦FPRY(FPHZ(XM.rV(^),XZM\/(^),XPMV(«♦)),FVZ» 
1   FPRZ(XMPVU) ,XZPV(«n,XPPVU) ) ) 
TEMa=FPRY(T(10,3)*XZMV(l),T(10,l)*XV(l)»T(10,2)*XZPV(l)) 

1   ♦FPRZ(T(p,b»*XMYV(l),T(9,X)*XV(l),T(9«4)*XPYV(l)) 
TEMC=FPRZ(XMYV(b)*XMYV(5),XV(5)*XV(5)«XPYV(5)*XPYV(5)) 
XMAT(5)=-TMU*SYM+ADM-SL*(QOSYM+FQY<'FYM) 
YMAT(5)=0XX-TMU*SY+AÜ+TEMK-SL*(ä«SY+FQY«FY) 
ZMAT(5)=-TMU*SYP>ADP-SL*(Ü*SYP+FQY*FYP) 
DVEC(5)=DXX*XV(5)^TMu*SPRZ(XMYV(b»,XV(5)»XPYV(5)) 

1 ♦TE"1D-FPRZ(TMYV(6),TV(6)»TPYV(6))-TEMQ + TEMK*ZER0V(5» 
2 ♦SL»FQY*FVZ-G*XV(2)-TEMC 

C 
C     COMPUTE   MATRIX   ELEMENTS  FOR   SCALE 
C 
70 IF    (XV(1)-QCUT»FMAXV(1))   ö0,B0,90 
60 OVEC(6)=2.0*SCALE 

GO   TO   100 
90 TEMD=SPLZ*SPRZ(XMTV(6),XV(6),XPYV(6))+FPLZ*FLZ 

TEMC=FPRZ(XMYV(b)*XMYV(b),XV(6)«X\/(5),XPYV(6)*XPYV(5) ) 
XMAT(6)=XMAT(1) 
YMATl6)=DXX-SPLY*bY-FPLY»FY4-AD 

1 ♦S1«{PROM+PROP/XV(1))+S2*CL/2.0+S5*G*(T(3,1)+T(^,1)»FRZ/XV(1)) 
2 •♦•S7*xV(6)*(FQY*FUiY"t-»'UZ*FUZ)/0+S8*(f-QY*FLY+FQZ*FLZ) 
ZMAT(6)=ZMAT(1) 
DVEC(6)=DXX«XV(6)+TLM0-S6*0»(FLY*FLY+FLZ*FLZ)-TEMc 

C 
C     LOWER BOUNDARY   CONOIUON  CHECK 
C 
100        IF (JY-2)   200,ii0«l0b 
105        IF (JY-IYPSN)   300»3UU,500 
110        IF (LYLFF)   500,30U,300 

! 
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20Ü        DU   220   I=1«NWVLC 
TE.M=1.0 
IF   (iRFV(Iil))   20ä«205,210 

20b        TEMs-1.0 
210        ZMMT(:)=ZMAT(I)+TtM*XMAT(l) 
220        CONTINUE 

(iO   TO   400 
30Ü        DO   320   I=lfNMVLC 

DVLC(I)=DVEC(I)-xrAT(I)*ZtROV(I) 
320        CONTINUE 
400   CALL SFVFL(Ü.C,XMATtNWVLC) 
500   KETUKN 

ENU 
CART   ID   0105     DB   ADDR   H5C0        UB   CNT   017A 

mm ■MMMMMiMa ■ii i   i 1*1—IMIII      I 
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WAKE, 2 IMPLICIT MATRIX COEFFICIENTS 

WAKE PROGRAM COMPUTES THE X,Y.Z AND D MATRIX 
iMPLXUT UPSWEEP 
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WAKMZ.S(OIOS) 
♦♦WAKMZ - STRATIFIED SUBMARINE 

SUBROUTINE WAKMZ 
C 
C 
C 
C 

DIMENSION T(10,5) 
»COPY (CMWAK) 

EQUIVALENCE (T(1,1)«ZNEWV(1)) 
C 

FPRZ(AReM«ARe»ARGP)=FZM*(ARGM+FZS»ARG-FZR»ARGP) 
FPRY(ARGMIARG»ARGH)=FYM*(ARGM-»-FYS»ARG-FYR»ARGP) 

SPKZ(AKGM«ARG«ARGH)=SZM*AR&M'«-SZ*ARG4-SZP*ARGP 
SPRY(ARGM, ARG♦ARGH)=SYM*AKbM+SY*ARG+SYP*ARGP 

u I 

C 
C 
C 

LI 
LI 

COMPUTE SPACING FACTORS 

DZM=Z-ZM 
DZP=ZP-Z 
DZT=DZM+DZP 
FZM=-DZP/UZM/DZT 
FZP=DZM/DZP/üZT 
FZ=-FZM-F2P 
TEM=üZM/02P 
FZR=TEM»TLM 
FZS=FZR-1.0 
S2M=2.Ü/0ZM/DZT 
5iP=2,0/DZP/üZr 
Si=-SZM-SZP 

DYM=Y-YM 
DYP=YP-Y 
DYT=OYM+DYP 
FYMs-DYP/UYM/DYT 
FTP=DYM/OYP/DYT 
FY=-FYM-FYP 
TEM=DYM/DYP 
FYR=TEM*TEM 
FYS=FYR-1.0 
SYM=2.0/DYM/DYT 
SYP=2,0/DYP/DYT 
SY=-SYM-SYP 

I 

C 
c 
c 

CALL SFVFL(Q.O«XMAr«NWVEC) 
CALL SFVFL(1.0«YMAT«NWVEC) 
CALL SFVFL(0.0,ZMAT«NMuVU 

COMPUTE MULTIPLICATIVE   FACTORS 

CALL WAKOG(ZM) 
CALL WAKMV(XMYV,TWYV«T(lib)) 
CALL WAK0G(ZP> 
CALL WAKMV(xPYv»TPYV.T(mn 
CALL WAKDG(Z) 
CALL WAKMV XZMV»T^MV«T(H5)) 
CALL WAKMV(XZPV»T^PV«T(1»2)) 
CALL WAKMV(X\/«TV« I (l«in 
TMU=FKU 

J 
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i 
D 
Ü 

D 
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U 

D 

Q 

Ö 

D 

20 

50 
«♦0 
C 
C 
C 

IF   (SPORS)   '♦0»«t0»20 
TEf1=y*Y/YSCAL/YSCAL + ^*Z/^SCAL/ZSCAL 
IF   (TEM-PCUT)   «fOfHOtSO 
TMUsCMU 
CL=2.0*(AS*TMU/SCALt+B*Q)/bCALE 

COhPUTE   DEKIVA1IVE   FACFÜKS 

DXX=DXI*(U+XV(d)) 
CALL   WAKLL(TEMKil) 
AuMsFZM^XMYVtS) 
AD=FZ*XV(5) 
ADP=FZP*XPYV(5) 
SL=ÖCALE/3.0 
FaY=FPRY(SQRT(XZMV(i)) 
FyZzFPRZ(SQhT(XMYV(l)) 

XVd) 
XV(2) 

1XV(2) 
,XV(3» 
,XV(3) 
XVU) 
XVC») 
XV(5) 

,XV(5) 
XV(6) 
XV(6) 

Q«SfaRT(XZpV(i))) 
Q.SURKXPYVd) ) ) 
XZPV(l)) 
XZPV(2)) 
XPYV(2)) 
XZPV(3)) 
XPYV(5)) 
yZPV(«+)) 
XPYV(<f)) 
XZPV(5)) 
XPYV(5)) 
XZPV(6)) 
XPYV(6)) 

c 
c 
c 

c 
c 
c 

c 
c 
c 

FKY=FPRY(XZM\M1), 
FKY=FpRY(XZM\M2)f; 
FRZ=FPRZ(XMYV(2)«; 
FUY=FPRY(XZNV(3),. 
FUZ=FpRZ{XMYV(ä)f: 
FVY=FPRY(XZM\/(«t)»; 
FVZ=FpRZ(XMYV('+)«; 
FWY=FPRY(XZMV(b)«: 
Fk»Z=FpRZ(XMYV(3),; 
FLY=FpRY(XZhV(6),i 
FLZ=FpRZ(XMYV(fa)t 
SPLY=3.Ü*ÜC*YSCAL*CVS*Ü+TMU 
FPLY=3.0«DC*YSLAL*CVb«FQY 
SPLZ=3.0*DC*SI;äL*LW5>*O+TMU 

FPLZ=3*0*üC*äCAL*CUi>*FQZ 
PROM=FUY«T(&«l)+FUZ*T(l,l)+FVY*T(ft.l)-KFWY4-FVZ)*T(10«l)+FWZ*T(9»l) 
PKOP=FUY*FUY*T(btl)*f;UZ*FU^«T(2.1)-Q*SCALE*(FWY+FVZ)»*2/3.0 

COhPUTE MATRIX ELEMEMTü FOR QU 

TEMO=SPLY*SPRY(XZrV(l)»XV(l),XZPV(l))+FPLY*FKY 
TEMC=FHRY(XZMV(l)*X^MV('+)fXV(l)*XV(H) »XZPV (1 »»XZPVC*» ) 
XMAT(1»=-SPLZ*SZM-FPL« FZM+AOfl 
YMAT(l)=OXX-SPLZ»S»Z-Fi LZ*FZ+AD+:L + 2,0*(PROM+G«T(3,1) ) 
ZMAT(1)=-SPLZ*bZP-FHLZ*FZP+AüP 
DVEC(l)=DXX*XV(i)-2.0«(PKOP+G*FRZ*T(^,i))+TEMO-TEMC 

COMPUTE MATRIX £LEME^Tü FOR RHO 

TEMM=T(«*«1)-XK 
TEMP=FPRZ(T(«f«5)« I ('♦^l),Tl•♦^^)) 
TLM0=(T(7»l)-XK)*bpKY{XZMV(2),XV(2),XZPV(2)) 

1   ♦FPRY(T(7f3)»T(7»l)«T(7«2))*FRY 
TEMU=FPKZ(T(3iD)*XMYVm,Vl3a)oXV(l) iTiatllUXPVVClll 
TEMC=FPRY(XiMV(2)*X^f1V(miXV(2»*XV(«t).>:ZPV(2)*XZPV(«f)) 
XMAT(2)=TEMM*SZM'«'TEMP*FZM4-A0M 
YMAT(2)=0XX^TEHM*SZ+TEMP*FZ+AD 
ZMAT (2 ) =TEMM*SZP-»-l EMK*FZP+ADP 
ÜVEC(2)=nXX*XV(2)-TLMO-TLMä-DRDZ*Xy/(5)-TEMc 
IF   (NSTAT-2)   50,60,50 

COMPUTE   MATRIX   ELEMENTS»   FOR   U 
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50 

C 
C 
C 
60 

c 
c 
c 

c 
c 
c 
70 
60 

90 

TEMri=T(2fl)-TMü 
TEMP=FPKZ ( T (2• b) . T (*11) ,T Ii>• «♦)) 
T£:MD=(T(6,l)-TMU)*SHKY(XZMV(3)fXV(3).XZPV(3)) 

1   ♦FPRY(T(6«3)«T(6»l)«T(6i2))*FUY 
TE:Mä=FPKY(T(5.3)»XZMV(l)«T(5»l)*XV(l»fT(5»2)*XZPV(l)) 

1   ♦FPRZ(T(l«b)*XMYV(l)fT(lfl)»XV(l)iT(l»»f)»XPYV(ll) 
TE:MC=FPKY(XZMV(3)*XZriV(4),XV<3)*XV(4)iXZPV(3)*XZPV('*)) 
XMAT ( 3) =TEMM*SZI>m EClP^FZfUADM 
YMAT(3)=DXX + TEMM»S>Z + TEMP*FZ+AD 
ZMAT ( 3 ) =TEMM*SZP+1 EPIH«FZH+A0P 
Cy/EC(3)=OXX*XV(3)-TLf10-TEMQ-rEMC 
IF   (MSTAT-2)    7u,60,fa0 

COMPUTE MATRIX ELEMENTS FOR V 

TLMÜ=Q*SL*FPRZ( 
I FPRY{XPMV(5)»X 
TEMQsFPRY(T{6.3 

1 ♦FPRZ(T(10«5)* 
TEMC=FPKY(XZMV( 
XMAT(if)=-TMU»SZ 
YMATU)=OXX-TMü 
ZMAT(<*)=-TMU*SZ 
DVEC(U)=OXX*XV( 

1 ♦TEM0-FPRY(TZM 
2 •»•SL*FQZ*FWY-TE 

FPKY(XMMV(5)fXMYV(5)tXMPV(b))«FWY« 
PYV(5),XPPV(5))) 
)*XZPiV(l),T(6il)*XV(l).T(8i2)*XZp\/(l)) 
XMYvm»T(lQ«l)*XV(l)tT(10.i*)*XPYV(in 
H ) *XZMV («♦), XV («♦) »XV (<♦), XZPV («♦ ) «-XZPV («♦) ) 
M+ADM-SL*(Q*SZM+FQZ«FZM) 
♦ SZ4-AÜ*TEMh-SL«(Ö*SZ + F0Z*FZ) 
P^AOP-SL*(0»SZP+FQZ*FZP) 
H)+TriU*SPKY(XZMV(t) XV (H ) .XZPV (H) ) 

V(6),TV(6),TZPV(fa))-TEMQ♦TEMK»ZER0V(^) 
MC 

COMPUTE MATRIX ELEMENTS FOR W 

TEMD=Q«SL*FPRY(FPKZ(XMMV(H),XZMV(«t)fXPHV(«*))»FVZ. 
1 FPRZ(XMPVU)fXZPV(«n»XPPV U))) 

TEMQ=FPRY(T(l0i3)*XZMV(l),T(10,l)*XV(l).T(10«2)»XZPV(l)) 
1 ♦FPRZ(T(9t5)*XMYV(l),T(9.1)*XV(l)iT(9fH)*XpYV(l)) 
TEMC=FPRY(XZMV(5)*XZMV(«n,XV(5)*XVu),XZPV(5)*XZPmn 
XMAT(b)=-TMU»SZM+ADn 
YMAT(5)=OXX-TMU«S^+AD+TEMK 
ZMAT(5»=-TMU*SZP+ADK 
DVEC(5)=0XX»XV(5)+Tnu*SPRY(XZMv(5),XV(5)«XtPV(5)) 

1 ♦TEM0-FPRZ(TMYV(6)«rV(b)«TPYV(6))-TEMQ+TEMK*ZEROV(5. 
2 ■»•ä*SL*SPRY(XZMV(b).XV(5)»XZPV(b))+SL*FQY*(FWY+FVZ)-6*XV(2)-TEMC 

COMPUTE MATRIX ELEMENTS FOR SCALE 

IF (XV(l)-QCUT*FMAXV(i)) 6ü«60v90 
OVEC(6)=2.0*SCALE 
GO TO 100 
TEMD=SPl.Y*SPRY(xZrv(6)fXV(6)fXZPV(fa) )+FPLY»FLY 

TEMC=FPRY(XZMV(b)*XZMvmiXV(6)*XVU),XZPV(6)»XZPvm) 
XMAT(6)=XMAT(1) 
YMAT(6>=0XX-SPLZ*SZ-KPLZ*FZ+AD 

1 ♦S1*(PR0M+PR0P/XV(1) )+S2«CL/2.0 + Sb*G*(T(3,l)+T(i*,l)«FR,Z/XVIl)) 
2 ♦S7*xV(6)*{FQY*FUY*t'«Z*FUi)/0+Se*(FaY«FLy*FQZ*FLZ) 
ZMAT(6)=ZMAT(1) 
DVEC(6)=DXX*XV(b)*TEI1D-Sfa*0*(FLY*FLY+FLZ*FLZ)-TEM' 

C 
C     LOWER   BOUNDARY   CONDITION   CHECK 
C 
100   IF (JZ-1) 200ill0*l02 
102   IF (JY-IYPSM) 10*»»5ÜOil06 

s 

Q 

1! 

mm «MMMA^HMMMM. 
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10H   IF (JY-1) b00»b00.300 
106   IF (JY-IYPEM) bOO»50U,300 
11Ü   IF (LZLFF) b00f30U,Aü0 
20Ü   OÜ 220 I = l.NwVt.C 

TEM=l,0 
IF   (IRFV(1,2))   205*200,210 

20&        TLMs-l.O 
21U        ZMAKDsZMATlD+TE-M^XMATd) 
220        CONTlNUt 

GO   TO   «tOO 
300        00   ö20   I=1,NMVLC 

DVE.C(I)=DVEC(I)-X^Ani)*ZLKOV(I) 
320   CONTINUE 
»♦00   CALL SFVFL(O.OfXMAT,NWVEC) 
500   RETURN 

ENL 
CAKT ID 0105  Od AÜDR ^7^0   Ob CNT 0180 
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WAKOT.S(C105) 
**WAKOT • STRATIFILD SUBMAKINE 

SUBROUTINL WAKOT 
C 
C 
C 

WAKE, OUTPUT THE RESULTS 

THIS SUBROUTINE IM THE WAKE PROGRAM OUTPUTS THE RESULTS 

DIMENSION 
UIMENSIÜN 

«COPY (CMWAK) 
EQUIVALENCE 
EUUIVALENCE 
EQUIVALENCE 

JVCHVMT)«OPOS(^)tPBUF(eeO)«KLOCK(6)iHUSv(2i2) 
TOTAL(7«H0f2),OVEC(3J) . OÜüF (i+HO ) , NN (i+0 ) «niKHO) ,HNUL(^) 

(TOTAL(l«l,l),ROWG(lf1)) 
(PdUF (1) «ROWB (1«1«3 ) ) « (PBUF ('+l+1) i OBUF (1) ) 
(NN(1),NRNZV(I)),(MM(1),NRNYV(i ) ) 

C 
10Ü0 
10Ü1 
1003 
lOÜq 

1010 

1015 

1021 

1036 
1037 
1036 
1039 
mo 
10^1 
10«*5 

I0«t9 
20UU 
2001 
2002 
20l>^ 
2005 

2006 
2007 
2006 
2009 
2010 
2011 
2012 
2031 
2032 
2033 
203i| 

AT »Al»?^ = fEl2.,♦// 

DATA jP0S/iHY.lHZ/,ULRRX/2H  /,HNUL/HH    ,^HNULL/ 
DATA jVCHV/2HQw,2hRl',2HU ,2HV f2HW ,2HSL.2HP / 
DATA HÜSV/4H    .HH    ,HH(STO.HHREQ>/ 

F0RMAT(/6X,2HHFuLL PROFILE OUTPUT FOR «A2, lX«2A«f t IX, A«* ) 
FOhMATdH ) 
FüRMAT(/7X,bHZ   Y,l0El2.'*) 
F0RMAT(/6X,23HMLSh PROFILL OUTPUT 

1 7x<Alf7(10X»A2) ) 
F0KMAT(/6X,32HTURBULENCE PROFILE OUTPUT AT Z = ,El2,%// 

1 7X,lHY,10X,2HUV,l0Xf2HUW,l0Xf2HVW,10X«2HURl10X,2HVR,10X,2HWR, 
2 10X«2HRR«10Xt2HUU,l0X,2HVV,10X«2HWW/) 

FORMAT(/6X«6HX   POINrs,9X«1HX«13Xi2HOX«10X« 
1 8HY   SPREAD, 7X,6HY   PUllMTS, 7X,6HZ   SPREAD,7X, 
2 ÖHZ   POINTS,9X,3HX/U,11X,3HB   V/I10 i«*X, 3E15,5« 
3 I9,6X«Elb*ä«I9,6X,2E14.b) 
F0RMAT(//bX,6Hi>TAlUS,7X,eHZ   LAMBDA, 7X, 8HR   LAMBDA« 

1 7X,8HY   LAMBDA,7X«8HMOMEI^TUM, 
2 7X,dHP   ENERGY,7X.8HK   ENERGY «mx. 12HELAPSEÜ   TIME/ 
6   6X,A4,<fX,6El5.5,8X«l2«5H   HR3   ,I2,5H   MIN   «I2«^H   SEC) 

FÜRMAT(/1*+X,7(10X«A2) ) 
.7£12.«n 
«7E12.4) 
«7E12.4) 
.7E12.'*) 
t7El2.«n 

FORMAT(/18X,2HUV«1OX«2HUW,10X,2HVW«10X,2HUR,10X,2HVR«10X«2HWR« 
1 1ÜX,2HRR«10X«2HUU,10X,2HVV,10X«2HWW/12H MAXIMUMS   «10E12.tf) 
FORMAT (//6X,6HST AT US, 8X,6HX POINTS ,9X , 1HX/6X , AH, H«* ,E19,5 ) 
F0RMAT(//19H BACKUP NEEDED FOR ,A2) 
FÜRMAT(//26H OIVIUE CHECK HAS OCCURRED) 
F0RMAT(//22H OVERFLüW HAS OCCURRED) 
FÜRMAT(//33H S0LU1 IUN HAS SPREAD TOO FAST IN ,A1.5X,HI6) 
F0RMAT(//22H RUN SUSPENDED AT X = ,E12,5,5X,11HX POINTS = ,13, 

1 5X,6HNGS = ,I3»5X,6HNPS = ,13) 
FURMAT(//'+8h MAXKUM POINTS LXCEEDED ON AUTOPOINT ADJUST IN ,AX) 
F0RMAT(//22H GLOBAL FILE iS FILLED) 
FORMAT(//20H PLOT FILE IS FILLED) 
FORMAT(//HH WAK,A2,19H ERROR HAS OCCURRED) 
F0RMAT(/2üH TOTAL ELAPSEU TIME ,I2»5H HRS ,I2«5H MlN .l2fJ*H S£u) 
FURMAT(//<*9H TOTAL PROFILES STORED AT THIS X ON THE PLOT FILE) 
F0RMAT(//26H MAXJrUM RUN TIME EXCEEDED) 
F0RMAT(11E12.'*) 
FORMAT (El2.«+«12X,9E12.«n 
FORMAT (Ei2.H«2<IX«8E12.(f) 
FORMAT(E12.H«36X,7E12.H) 

FORMATdSH 
FORMAT(16H 
FORMATdSH 
F0RMAT(18H 
FORMATdSH 

NAXlMiin VALUE 
Y LUCAUUN 
I   LUCATIUN 
MAXIMUM CHANGE 
GLOoAL MAXIMUM 

mmmtt ■ 
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2035 
2036 
2037 
2o3ö 
2039 
20H0 
C 
C     CHECK 
C 

FORMAT (El2.«M«*bX.bE12.«*) 
FORMAT (E:i2.H«60Xf&C12.H) 
FORMAT (El2.«+.7^Xt'*E12,«t) 
FORMAT (£l2.«*»8'*Xt3El2,«*) 
FORMAT (Ei2.«MSbX 12E12.«n 
FORMAT (L12.it «108X«E12.H) 

FOR ERRORS 

IOLAY=10 
M00u=l 
NKSTX=NKST-1 
NKEIMD = NKST+JENL) 
NZP=JEIMD*2 
NYPSX=NYPS-1 
NYPLX=NYPE+1 
NYP=NYHE-NYPS+3 
LTKNFsLTRNF+LDWCF+LOVFP+LPKRF+LFCUK 
IF (LBURF) 105,100,100 
WRITE (.JOUT,2000) JVCHV(LbORF) 
IK (JERR-JERRX) 106,107,106 
WRITE (NOUT,20Ü9) JLRR 
LTRNF=1 
IF (LTRNF) 110,20U,110 
IF (LDVCF) 120,13U,12Ü 
WRITE (NOUT,200l) 
IF (LOVFF) 140,150,140 
WRITE (i\iOUT,2002) 
IF (LPKRF) 160,19U,160 
WRITE (NOUT,20Ü3) JKOS-(LPKRF ) ,NYPS,NYPE,NRST , JEND 
If- (LFCUR) 195,200,195 
WRITE (l\JOUT,2006) JKÜS(LFCUR) 
IF (LPR^u) 205,900,900 

CHECK FOR LJTERMEÜIATE PRINTOUT TO LINE PRINTtR 

IF (LIOLF) 210,30U,Ü10 
CALL cLOi:K(l,KLOCK) 
Y=Y0LDV(NYPEM)-YOLDV(NYPSX) 
Z=ZOLDV(NRENO)-iOLDV(NKüTX) 
YP=XFACT*XP-»-XZLRO 
2P=YP*SURT(G)/3.1Hlb 
WRITE (NOUT,1021) JbTAT , (EPSSV (I) , 1 = 1, 3) ,XMOM,XPk.,XKt. 

1 (KL0CK(I),I=l,6,2) 
WRITE (N0UT,1015) NHTSN,XP,OXtY,NYP,Z,NZP,YP,ZP 
WRITE (NOUT,10H5) TUKBX 
WRITE (NOUT,i0ö6) JVCHV 
WRITE (NOÜT,1001) 
WRITE (NüüT,10i7) FMAXV 
WRITE (N0UT,1036) YMAXV 
WRITE (NOÜT,1039) ZMAXV 
WRITE (NOUT,10«tO) TMAXV 
WRITE (NOÜT,10m) 6MAXV 

C 
C  CHECK FOR INTERMEDIATE PRINfOUT TO GLOBAL DISK FILE 

C 
300   IF (LIOPF) 3lO,«*OU,310 
310   NRX=33 

IF (NCFRL(GLOlÜ,NG,IMKX-H) ) 320,330,330 

100 
105 
10b 

107 
HO 
120 
130 
mo 
150 
160 
190 
195 
200 
C 
C 
C 
205 
210 

MM. J 
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320        LTRNFrl 
WRITE (NOUT«2007i 
GO TO «♦OO 

330   0VEC(1)=XP 
CALL SFVMVUSCAL,ÜVLC(2)«2) 
CALL SFVMV(XM0M,0VEL(4),2ü) 
CALL SFVMV(GritÜVEC(2<4)«e) 
0V;:C(32)=6M(11) 
0VEC(33)=ÜEPST 
CALL PBFDW(GL01üt^G»NRX,0VLC) 
NRX=NG 
CALL PBFDW(GLOlD»^KX»l,-l,0) 

C 
C  ChLCK FOR MESH PRINTOUl TO LINE PRINTER 
C 
too 

«♦05 

HOfa 

•+07 
409 

«♦10 

«♦20 
C 
C 
C 
«♦50 
«♦60 

«+62 

«♦Gb 

IF (LFOLF) <tO«M«+50«H04 
WRITE (N0UT,1049) JbTAT,N?TSN,XP 
DO «+09 I = 1,NVAKT 
IF    (FMAXv'd))   «♦ü9I4ü9IH05 

Üü   HOG   JY=NYPSX,NYptX 
TOTAL(IiJYtJ)=TOTAL(l»JY»i)/Fr«AXV(I) 
CONTINUE 
UO   407   JZ = NRSTX,NMEIMD 
TüTAL(liJZ.2) = T0TAL(I,JZ,i>)/FMAXV(I) 
CONTINUE 
CONTINUE 
ZI1=LPSSV(1)/2.Ü/C 
YM=EPSSV(3)/2.0/C 
WRITE (NOUT,100«n dPüS(2)i^OUTiJPOS|1)fJVCHV 
WRITE (NOUT,10ül) 
DO   mo   JY=NYPSX,I\|YPLX 
Y=YULDV(JY)/YM 
WRITE (NOUT,2031) Yt(TOTAHI,dY,1)«1=1«NVART) 
CONTINUE 

WRITE (N0UT,10Ü4) JP0S(i),YOUTiJPOS(2).JVCHV 
WRITE (NOUT,10G1) 
ÜO «120 JZ=NRSTXtNRENU 
Z=ZOLDV(JZ)/ZM 

WRiTE (NOUT,20dl) Z ♦ (TOTAL(I,JZi2),1 = 1,NVART) 
CONTINUE 

CHECK FOR TOTAL TURBULLNCE PRINTOUT TO LINE PRINTER 

IF (LSOLF) uGOf500,H60 
IF (LAMIN) bOOt'+bl.bOO 
WRITE (NOUT,10H9) dJ>TAT,NPl SN»XP 
GMAX=1.0E-06*FMAXV(l) 
UO (+60 JZ=NRSTX,NHEMÜ 
IYPS=IYPSV(JZ) 
IYPE=IYPEV(JZ) 
IF ilyPH)   «+60 ««+60 ««+62 
IYPSX=IYPS+LYLFF 
CALL WAKMG(JZ«ZV«1) 
IYS=0 
DO HGS dY=IYPSX,IYpL 
DO «+65 I = 1«10 
IF (ABS(ROWb(I,jY) )-bMAX) «+65 , 46b . «+66 
CONTINUE 
GO TO «+68 

. 

J 
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i 
II 
LI 
Ü 

D 
il 
Ü 

111 

«♦66        ITEsJY 
IF    (lYä)   <+b4}»l+o7iH68 

«♦67        ITSsJY 
Ifeb        CÜNTIfvUL 

IF   (IYS)   '♦69»,+ bO.H69 
<i69 WKITL    (NOUT,101U)    ZULDV(J^) 

00   »f70   JY = IYS»iYE 
WKITE   (NOUT,2031)   YULOV(JY),(R0WG(1,JY).1=1,10) 

•78        CUMlr.UE 
«♦80        COMir.UL 
c 
C  CHLCK FOR TOTAL PK1M0UT TU PKOFlLr. ülSK FILL 
C 
500 
5lU 

5lOibOU,älO IF    (LTOPF) 
IVLCA = IMYP 
IVtCb = IMilP 
J=ü 
00   bl5   I=1»NVAKT 
J=J+IDSV(I) 

5iö        CONTKvfUL 
NKXsJ^IVECA^IVLCB+IVLCA+IVLCb+A 
IF   (NoFKL(PLTlü.lNiH.IMKX))   Ö20»530.530 

520        LTRNF=1 
LTOPFrO 
»IKITL   (N0UTf20ü6) 
GO   TO   600 

5iü        ZA=XP 
CALL   PöF0lrf(PLTlu.l^Pi2.ZA) 
CALL   P8Fuw(PLTlü»NP»iVLCA,Y0LDV(NYPSX)) 
CALL   PBFDli«{PLTIO,l\(PilVECB»ZOLC;\/(NRüTX) ) 
WKTTL   (NOUT,2011) 
GC   TO   büi 

C 
C      CHLCK   FOR   TOTAL   PKKMIQUr    TO   LiNL   PRUMTER 

C 
bOO        IF   (LTOLF)   b0l«7ÜÜ«bUl 
bQl IRÜWR=2 

IF    (LEUKF)    bOffbUH.blM 
603 IK0WR = «+ 
GO«*        IF   (LTOLF)   b08iblü,b08 
bOÖ        WRITE   (IMUUTfi0^9)   JbTAT ,i4HTSM.XP 
610 00   680   lVAR=i»^VAKT 

CALL   SFVFLUEKuVUVAK) ,PbüF,860) 
K=l 
GMAXrGMAXVdVAR) 
JVAK=iy/AR 
IF    (IVAR-IWART)   bl2»bil,bll 

611 JVAR=6 
IROUKslRQIrfT 

612 GO   TO   (6125,6125,6121,6122,6122,6125,bl22),IVAR 
6i2l     IF   (NSTAT-2)   6l25«680i6i2b 
6i22      IF   (NSTA1-1)   6i25«68ü«6i2b 
6125      IF    (LTOLF)   6l3fbmibl3 
6i3        IF   (GMAX)   6132«6132«6135 
biA2     K=2 
blib      I=MMIN(1,LT0PF)*IUSV(1VA«)+1 

WRITE (NOUT,10üü) JVCHV (IVAR ) , (HDS^/( J. I ) i J = l i2 ) ,HNUL (K ) 
6i«f   CO b70 IYP = 1«NYP.10 

lYPSXrNYPSX+lYP-1 

MHHM ^^^^^^kj^M^^^ 
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6lb 

6lb5 

616 

6l6i 
61Ö2 

6l6i 
616H 
blob 

6166 

6167 

619 

6195 

620 
621 

630 

6t+0 
6m 
6mb 
6«^ 

6(*32 
6<*3it 

6436 

IYPEX=f1MlN( ITPSX+9.NYPEX) 
N=IYP£X-IYPSX+1 
K=M+1 
NZP=imO/K*K 
IF   (LTOLF)   6l6t6ie«6l6 
IF    (6MAX)    6lo.blb.61bb 
WHITE   (NOUT,1003)    (YÜLUV(X),I=IYPSXfIYPEX) 
WHITE   (NOUT.lOOl) 
I = U 
J = Ü 
L = Ü 
00 fabO   NR=NRSTX,N^END 
NPOS=NH 
1=1+1 
CALL   WAKRH(MK,Zv) 
PdUF(I)=Z 
IF   (NR-IMRST)   6181.6183,61bH 
IF   (LZLFF)   6187,6182,6182 
IYPS=IYPS\/(I\JH + 1) 

lYPLslYPEVCNR*!) 
GO TO big 
IF (LZLFF) fal8b,6187,6187 
IF (NR-NREND) 6166,6165,6185 
ITPSsiYPSVChK-l) 
IYPE=lYPEV(hH-i) 
GO TO 619 
IYPS=MMIN(IYPS,IYPSV(NH-1)) 
lYPEsfMAXdYPLaYHEVCNH-D) 
IF (NR-NRENU+1) 6l87i619,619 
lYPSiMMlNdYPS.IYKSVCNK + l)) 
IYPE = MMAX(IYPE,IYPEV(NH-»-l)) 
L=L + 1 
NN(L)=0 
MM(L)=1 
OU   640   JY=IYPSX,IYPLX 
1 = U1 
Jsj+l 
IF   (JY-lYPS+1)   6195*630,b20 
HM(L)=MM(LU1 
GO   TO   610 
IF   (JY-IYPE-D   630,630,621 
I = UlYPEx-JY 
d=d-fIYPEX-JY 
GO   TO  641 
CALL   WAKMP(IR0WR,IMR*JY,XV,1) 
PbUF(I)=XV(jVA«) 
DBUF(J)=XV(JVAK) 
NN(L)=NN(L)'t-l 
CONTINUE 
IF   (I-NZP)   6415,6H2,642 
IF    (NR-NREND)    bb0»bH2.b42 
I = I/K 
IF   (LTOPF)   6432,6'+38,6432 
IF    (lOSV(iVAR))   6434,6436,6434 
CALL   PBFüW(PLTlD,IViPid,ÜfaUF) 
IF   (LTOLF)   6H38,6H6»6U38 
IF   (GMAX)   646,b46«644 
DO   645   JZ=1,I 
IF   (NN(JZ))   645,6H5«6440 

I 

■MM* — 
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(»mo     J=MM(jZ) 
L=(JZ-l)«K4-l 
JS=L-»-j 
JE=JS<»>NN(J2)-1 

GO TO (6'm,6^2»b**H5i6«*4H,6H«*5t6^6i6'+«*7,6<+H6.6«t'+9,b«*50)fJ 
SWl     WHITE (NOUT,2041) PbUF (L) i (PBUF( J) 

GU TO 6H5 
6^2  WKITE (N0UT,2032) PBUF (L) , (PBUF( J) 

GO TO 64b 
(PBUFUJ) 6443  WRITE (NOUT,20ä3) PBUF(L) 

GO TO b^b 
6«m  WRITE (NOUT,203H) PBUF (L) , (PBUF( J) 

GO TO 645 
64H5  WRITE (NOUT,203b) PBUF(L),(PBUF(J) 

GU TO 645 
644b  WRITE (IMOUT,2036) PbUF ( L) »( PBUF ( J ) 

GU TO 645 
6447  WRITE (i^OUT,20ö7) PbUF ( L) » «PBUF ( J) 

GU TO 645 
6446  WRITE (NOUT,20Ab) PbUF(L),(PBUF(J) 

GU TO 645 
6445  WRITE (IMOUT,20A9) PbUF (L) « (PBUF (J) 

GO TO 645 
64b0  WRITE (l\J0UT,2040) PbUF ( L) t (PBUF( J) 
645   CONTINUE 

1 = 0 
J=0 
L=0 
CALL SFVFL(ZERUV(IVAR)fpBUF,860) 
CUNTINUE 
CONTINUE 
CONTINUE 
IF (LTOKF) 690,70U«b90 
NRX=NP 
CALL PBFDW(PLTlD^RXil,-l,0) 

«J=JS«JE) 

«J=JS,JE) 

tJ=JS«JE) 

,j=jSfJE) 

,j=JS«JE) 

«J=JS«JE) 

«J=jSfJE) 

,jrjs,JE) 

«J=JSiJE) 

«J=JS«JE) 

64b 

65Ü 
670 
bao 

69Ü 

C  WRITE COMPLETED SULUIIUN FOR NEXT INTEGRATION STEP (WAKbC) 
C 
700   IF (LMLFL) 702i60U,ÖÜ0 
702   NHTS=NPTSN 

X = XH 
IF (LLfFL) 705»710,705 

705   LbTFLsO 
710   NRX=1 

CALL PBFDl«(COMiO«NRX«NCOMT,NSTST) 
C 
C  SET UP FOR RETURN OR ENU 
C 
800   IF (LTRNF) 900i65U,yOO 
850   N=l 

GO TO 910 
860   IF (KLOCK(l)-MxHRb) 070,660,860 
870   IF (JOBE) 875,675,872 
872   IF (JS-JOBE) 875,^00,900 
875   RcTURN 
880   WRITE (NOUT,2012) 
9ü0   N=2 

JS=NG/160+MMIN(1,KIUPP) 
JE=NP/lbO+MNiIN (1 ,I\(TUPP ) 

-. 
IVIMMIiMMMBk 

^-r=: 
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WKITE <NOUTf20ü5) XH»NPTSN,JS,JE 
91U   CALL CLOCK(l,KLOC^) 

JS=KL0CK(3) 
UU 921+ i = l*6«2 
J=b-I 
K=J-2 
JL=KLOK(J)+KLOCK(ü) 
IF (K) 925«92d«921 

921 IF (JE-59) 924,920,922 
922 JL=JE.bO 

KLÜCK(K)=KLGCK(K)+1 
92i   KLüCK(J)rdE 
92«*   CONTINUE 

GO TO (860,930) ,N 
93Ü   00 932 I=l*6i2 

KL0K(I)=KL0CK(1) 
932   CONTINUE 

WRITE (NOUT,2010) («L0K(I),1=1,6,2) 
NKX = 1 
CALL   PöFDW(COmD»NRX»NCOMT,NSTST) 
CALL CLbFK(BUFK) 
CALL CLbFK(BUFS) 
CALL EXIT 
END 

CAKT iD 0105  OB ADUK 5^70   Db CNT 02F2 

u 
u 
I 
u 
LI 
U 

, 

■MMM-M^^ ^^^^^  ^.^ ^_ 
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«IAKPC.S(Ü105) 
♦♦WAKPC - STHAT1FIEÜ SUBMAKINE WAKL« PRESSURE CALCULATION 

SUBROUTINE WAKPC 
C 
C 
C 
C 

DIMENSION T0TAu(7ii*0»2) iPN(5) »VALUE(H0i2) 
*COPY (CM^AK) 

rUUlVALLNCE ( TOTAL(1.1,1),K0^G(1.1)).(MfU LPSXV (1)) 
LOU I VALENCE ( EKROK , bM (12 ) ) i ( G^( 10 ) « OUI) , (01^1(9) ,ÜL I) 
EQUIVALENCE ( VALUE (If 1) iKOwGd.äb» ) 

THIS SUBROUTINE IM THE WAKE PROGRAM CONTROLS THE SOLUTION 
FOR THE PRESSURE oY THL POISSON EäUATlON 

Ü 

Ö 

i 
u 
Ü 

0 
D 
D 

c 
1000 

2010 
C 

ÜATA PN/iO.fSO.tb'J.tlOO. 1150./ 

FORMAT(//bX,bHSTAlliS,7X,9HXX POINTS, faX , 9HMAX VALUE.^X, 
1 10HMAX cHAuGE»6Xf •iHüXX«llX,5HERR0R/8X,2HPK;im,5X^El5.5) 
FORMAT(//^1H PKOGhAM EXIT UUKING PKESSURE COMPUTATION) 

C 
c 

50 

65 

CHLCK RUN POSUION 

IOLAYSS 
IF (LSTFL) b0»lü5ilü0 
LbTFL=LPRFL 
IF (LSTFL) 310,65»8tJ 
MPTS=MM 
DXX=EPSXV(2) 
GO TO 109 

100   IF (LPRFL) 310-,10äflü5 
10&   MPTS=0 

NRENO=lMRST + UENÜ 
Y=YOLDV(NYPE^l)-YULÜV(NYHS-l) 
Z=^OLDV(NKE(MD)-ZOLDV(NRST-1) 

DXX=PNORM*Y*Z/HN(l) 
109   LPRFL=-1 

MOOü=0 
IöOT=l 
IT0P=MXRY 
LYFAFrO 
CALL   SFVMV(ZERüy/,XpPV,NWVEU 
CALL   SFVFL(0.0,ZEHOV»NWVEC) 
IF (LFOLF) 1090,110*1090 

1090  NYPSX=NYPS+LYLFF 
LO 109<* JY=lMYPSx,MYPE 
IF (YOUT-YOLDV(JY)) 110,109b,1092 

1092  IF (YOUT-YOLü\MdY + l)) 109b. 109<+» 109^ 
109^  CONTINUE 
109b  LYFAFrdY 

RATY=(YOUT-YOLuV(UY))/(YOLÜV(JY+l)-YOLDV(dY)) 
CALL SFVFL(0*0,VALUL<80) 

C 
C  INITIALIZE FOR NEXT INU.GRATION STEP 
C 
HO   CALL DATSW(ü»IbW) 

GO TO illl«ll<*),ISM 
111   WRITE (NOUT,20\0) 

MMsMPTS 
EPSXV(2)=0XX 
LPRFLzLSTFL 

l^M    —■ 
^.MM —, 
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u 

X=XP 
NKTSsNPTSN 
GO   TO  300 

11<*       0X152.0/OXX 
FnAX\/(7)s0«0 
TriAXV(7)=0.Q 
OUIsO.O 
OLI=0.0 
MPTS=MPTS-»-l 
CALL UAKP2 

C 
C     DETERMINE  NEW  OXX   FOH  PKESSURt   SOLUTION 
C 

ÜXXOsQXX 
IF   (MPTS-NSTPR)   li!7«170il70 

127        DXX=OXX*PN(MPTS}/hN(nHTS+l) 
C 
C     SUCCESSFUL   INTEGRATION   STEP 

170 EKKOR=SäRT(DUI/OLi)/ÜXXO 
WKITE (NOUT.IOÜO) Mf'TS,FMAXV(7)tTMAXV(7)f0ÄX0,ERROR 
IF (MPTS-1) 172il72»171 

171 IF (TMAXV(7)-TEM) 172,172,160 
172 TEMsTMAXV(7) 

IF   (MPTS-NSTPR)   175»180,180 
175   IF (TMAXV(7)/FMAXV(7)-PCRIT) 180»160»110 
160   IF (LFOLF) 210,290,210 
210   NKSTXsNRST+LZLFF 

NREN0=NRST4JEN0.1 
UO 230 NRsNRSTX,NHENO 
IF (ZOUT-ZOLDV(NR) ) 265,2tf0,220 

2 0   IF (Z0UT.20L0V(NR<t-l)) 2H0«230,230 
230   CONTINUE 
2^0   RAT2s(20UT-Z0L0V(NR))/(20L0V(NR+l)-Z0LDV(NR)) 

NPOSsNR 
CALL UAKRR(NK,ZV) 
CALL WAKRR(MR+1,ZHV) 
lYPSXsITPS-fLYLFF 
DO 260 JY=IYPSX,IYPL 
CALL WAKMP(IROMT,NR,JY,XV,1) 
CALL WAKMP(IR0WT,NR+1,JY,XPYV,1) 
TOTAL(7»jY,l)=XV(6)+KATZ*(XPYV(6)-XV(6)) 

260   CONTINUE 
265   IF (LYFAF) 290,29U,270 
270   DO 260 NR=NRSTX,NHENU 

TOTAL(7)NR.2)=VALUE(NR,l)+KATY*(VtLUE(NR,2)-VALUE(NR,l)) 
260   CONTINUE 
290   GMAXV(7)sFMAXV(7) 
300   CALL SFVMV(XPPV,ZERUV,NWVEC) 
310       RETURN 

END 
CART ID 0105  OB AODK 5AOO   DB CNT OODA 
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HIAKP1,S(0105) 
♦ ♦WAKPI - STKATIFIEÜ SUBMARINE WAKE., PROFILE INlTIALIZATlOr 

SUBROUTINE WAKPI 
C 
C 
C 
c 
c 
c 
c 
c 
r 

c 

THIS SUÜROUTINE IN THE WAKE PROGRAM INITIALIZES 
THE WORKING FILE WIT* 

1) KNOWN JET PLOT FILE RESULTS FOR AXISYMMETRIC FLOW 

2) KNOWN STRATIFIED WAKE PLOT FILE RESULTS FOR SPECIAL RESTART 

3) GIVEN PRESSURE QlSTRiBUTIUNS FOR POlSSONS EQUATION 

w c 
c 
50 

: lou 

0 
D 102 

103 

Ö 

0 
0 

DIMENSION FlLlüti»fKüUF(fa,10)iRK(Ifa)»JTCP(ü) 
*CUPY (CMWAK) 

EUUIVALENCE (Roupdii» ,ROWG(I,I) ItlAVtilfFlLIOIlll 
EUU1VALENCI (J10P(2)«ZNEWVlZ)),(RR(1)tGM(1)) 

C 
1000  F0RMAT(//2«+h IMPROPLR INI 1 iALlZAT 10N»m5) 
C 

lOLAYrH 
CALL SFVFL(0.0tGMAXV,NVART) 
MOOO=-1 
IF (LyFAF) 210,20ü,bü 

C 
C  F*ND APPROPRIATE JET PROFILES TO INITIALIZE NSTAT = 1 

NR=2 
NVARI=3 
NP=NR-1 
CALL PdFDR(FILID,NP«LZFAF,ZNEWV) 
ITOP=jTOp(l) 
NR=NP+ITOP*LYFAF 
CALL PÖFDR(FILI0.NR«1.XP) 
IF (XP) 103,102,1U2 
IF (XP-X) 100,100*103 
NR=1 
X=ZNEWV(1) 
CALL SFVFL(0.0,XV*NVAR) 
XV(6)=SCALE 
IB0T=MMXN(MARY/(LTLFF>2),MXR^/(LZLFF+2)) 
NSK=ITOP/IBOT+i 
JO = 0 
NY = 0 
DO 120 J=1,IT0P,NSK 
NY=NY+1 
NP=NP+(J-JO-l)*LYFAF 
JÜ=J 
CALL pBFnR(FILlD,NP«LYFAF,KR) 
RBUF(1,NY)=RR(a)+RR(b)+RR(7) 
RöUF(2»NY,=0.0 
RBUF(3»NY)=RR(3) 
RBUF(«+,NY)=RR(1) 
DO 115 I=1.NVARI 
TEM=ABS(RBUF(I,NY)) 
IF   (TEM-6MAXV(1) )   lltJ,llb,im 
GMA;<V(I)=TEM 
CONTINUE 
IF (J-ITOP) llb,120«120 

ll«* 
lib 

I I !■  Mlfc   
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lib IF (J+NSK-ITOP) 120.120,116 
ua JslTOP-NSK 
120 CONTINUE 

CALL WAKSCIEPSSiEfSSV) 
122 CALL SFVFL(0.0,RBUF(1«NY),NVARI) 

OO 125 Isl,NVARl 
IF (ABS(RBUF{I.NY-in-EPSS\MI)) 125.125,126 

125 CONTINUE 
NYsNY-l 
GO TO 122 

126 IF (LZLFF) 1262,126'*,]26«+ 
1262 NRST=2 

NRSTXsl 
JENOsNY-2 
GO TO 1266 

I26<t NHST=(«XR2*l)/2-NY*.2 
NKSTX=nXRZ/2 
JtNU=NY+NY-3 

1266 IF (LYLFF) 1266,1270,1270 
1266 NYPS=2 

NYPSX=1 
NYPE=NY-1 
GO TO 127 

1270 NYPs=(MXRYn)/2-rm2 
NYPSX=f1XRY/2 
NYPE=NYPS+NY+NY-4* 

127 IF (JENO) 129,129,1275 
1275 IF (NRST.2) 129,126.126 
126 IF (NYHS-NYPE) 1265*129,129 
126b IF (NYPS-2) 129,150.130 
129 W.'UTF. (NOUT,1000) NYPS,NYPL,NRST,JENO 

C 
C  CO 
C 
130 

CAL. EXIT 

NSTRUCT AXISYMMETR1C W0HMN6 FILE 

ÜO 160 JZ=l,Nr 

i 

f 

u 

0 I 

131 

132 

133 

13«* 

135 
mo 

mi 
112 

NKsNRSTX4-jZ-l 
NK0S=NK 
Z=R6UF(*»,JZ) 
IF (JZ-NY) 132,131,131 
IYPS=o 
IYPE=0 
GO TO 170 
J=JZ 
ITPSrNYPSX-LYLFF 
DO 160 UY=1,NY 
Jsj-l 
NRY=NYPSX*dY-l 
v=RBUF(«*,JY) 
IF (JZ-1) 133,133,135 
YOLOV(NRY)=Y 
IF   (LYLFF)   135,13H,13H 
IY=NYPSX..JY>fl 
YOLOV(lY,=-Y 
R=SOR;(Y*Y+Z*Z) 
J=J41 
IF   (JY-NY)   l«*l.l6t),165 
IF   (R-RBJF(<*,J-H))   lH2,lH2,m 
RATR=(K-RBUF(H,J)l/(KBUF«H,J+l)-RBUF(**,d)) 

MiiiHHaMMHaHMaiM 
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Ü 

I! 

me 

150 

151 
152 

16b 
Ibb 
170 

171 
172 

18Ü 

CALL   SFVi^VtKH'JF (l.J) .XZM '.NVARD 
CALL   SFVMV(RBUF(l«J-fl)fX2FV,NVAKI) 
IVAR=0 
DO   146   I=1«NVAKI 
XV(I)=XZMV(I)+RATK*v,<ZPV(I)-XZivIV(I) ) 
IF (Atjscxvd))-EPbsv(i)) ms.iitMm 
IVAR=IVAR+1 
CONTINUE 
IF (IVAK-NVARI) 150*165,)bb 
CALL UiAK|>lP(IR0wR,NR«NRY«XV«2) 
IF (LYLFF) 160,151,101 
IF (JY-1) 160»lbÜ»152 
lYsNYPbX-JY+l 
CALL WAKMP(IR0MK,NR«IY,XV,2) 
1YPS=IYPS-1 
CONTINUL 
IYPL=NKY-1 
CALL WAKiftlKiNR,Z\/) 
IF (L2LFF) iS0,l71,171 
IF (JZ-1) 18Ü»i10«l72 
NK=NRSTX-JZ+l 
NPOSsN« 
z=-z 
CALL UAKMK(NR,<.V) 
CONTlNUt 
60 TO 250 

C 
C  FIND APPROPRIATE SPECIAL RESTART PROFILES 
C 
200 

210 
250 

CAKT 

CALL MAKSR(FILID) 
GO TO 250 
CALL WAKSKIPLTiD) 
NP=1 
N6=l 
RLTURN 
ENU 

ID 0105  DB ADDK 3AC0 DB CNT 0132 

Ü 

1J 

Ü 

n 

mm J 
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MAKPH,S(0105) 
• •l-AKPM - STRATIFIED SUbMAKINE WAKE» PRESSURE MANIPULATIONS 

SUBROUTINE WAKPIKUFL) 
C 
C  THIS SUBROUTINE IN THE WAKE PROGRAM PERFORMS VALUE MANIPULATIONS 
C  ON THE UPSWEEP AND OOWNSWEEP ÜF THf PRESSURE IMPLICIT SOLUTION 
C 

DIMENSION VALUE(ifO«2) 
♦COPY (CMWAK) 

EQUIVALENCE (GM(10)«OUI)»(5M(9).DLI) 
EQUIVALENCE (VALUL(1«1),KOWG(1«36)) 

C 

SPRZ(ARGM»ARG»ARGP)=S2ri*AR6M+SZ*ARG*SZP«ARGP 
SPRY (AHGM. ARG. ARGP)=SYfUARGM4SY«ARG<.SYP«ARGP 

C 
GO   TO   (100,200),L»-L 

C 
C     MATRIX   UPSWEEP   CALCULAUONS 
C 
100        OZH=Z-ZM 

DZPsZP-Z 
DiT=DZM*D2P 
SZM=2,0/DZM/0ZT 
SZP=2#0/DZP/02T 
SZ=-SZM-SZP 
DYM=Y-Yf1 
DYpsYP-Y 
DYTsDYM+OYP 
SYM=2.0/DYM/DYT 
SYPs2,0/DYP/DYT 
SYs-SYM-SYP 
GO TO (ll0tl20)tL2FAF 

C 
HO 

1105 

111 
112 
C 
120 

1205 

120b 
1209 
121 
1215 
C 
122 
123 
C 
130 

XMAT(1)=-SYM 
YMAT(1)=DXI-SY 
2MAT(1)=-SYP 

DVEC(l)=DXI*XV(b)*SKKZ(XMYV(6),XV(6),XPYV(b))-TV(5) 
IF (JY-2) 1105.112,111 
TLM=FLOAT(lRFV(b»3)) 
GO TO 122 
IF (JY-IYPSN) 123.123,130 
IF (LYLFF) 130,123,123 

XMAT(1)=-SZ*I 
YMAT(l)=DXI-SZ 
ZMAT(1)=-S2P 

DVEC(l)=0XI*XV(b)+SKKY(X2MV(6),XV(b),XZPV(b))-TV(5) 
IF (JZ-1) 1205,1215.1208 
TEMrFLOATdRFV^.H)) 
GO TO 122 
If-    (JY-IYPSM) 1209,130.121 
IF iJY-1) 130.130.123 
IF (JY-lYPEM) 130.130,123 
IF (L2LFF) 130.123.123 

ZMATI1)=ZMAT(1) + (2,0*-,EM-1.0)*XMAT(1) 
XriAT(l)=o.O 

TEMsi,0/(YMAT(l)-XMAT(i)»AV(l)) 

• , I 

u 

. 

mamm   
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AV(1)=TEM*ZMAT(1) 
AV(b) = T£:M*(0VE:t(l)-XriAT(l)»AV(6)) 
CALL   WAKMP(IR0wA,NR«JY*AV«2) 
RtTUKN 

c 
C     MMTKIX   OOwiNSWELP   CALLULATIONS   (WAKPY) 
C 
200        CALL   MAKPIPdROMAiltiRtJYtXV,!) 

XV(fa)=XV(6)-XV(l)*AV(6) 
AV(b)=XV(b) 
CALL   *AKMP(IRO*T.A'R«JYtTVil) 
TLM=ABi>(AV(fa) ) 
IF   (TEM-FMAXVi?) )   2^0^301^20 

220        Fi-IAXVC/JsTEH 
YMAXV(7)=Y0L0V(JY) 
ZMAXV(7)=Z0LDV(NF() 

230        TEM=ABS(AV(6)-TV(b) ) 
Y=YULDV(JY) 
Z=2ULDV(NR) 
DY = YOLÜV(JY + i,)-Y 
IF   (JY-1)   23ä»233«232 

232 ÜY=DY+Y-Y0LDV(JY-1) 
233 02=20L0V(UR+1)-Z 

IF (NR-1) 235«235f23H 
23,♦   üZsDZ+Z-ZOLüVCNR-l) 
235   DUI=UUi-»'TEM»TEivl*DY*UZ 

OLI=DH + TV(5)*l\/(b)*UY*DZ 
IF (TEM-TMAX\M7) ) 2bC«250,2^0 

2^0   TMAXV(7)=TEM 
250   TV(b)=AV(b) 

CALL k.AKMP(IROwT,NR«JY.TV,^) 
IF (LYFAF) 2bO,2faU,252 

252   IF (JY-LYFAF) 2b0 •2tJ'*«25b 
25H   VALUE(NR,l)=TV(b) 

RtTURN 
25b   IF (JY-LYFAF + 1) 2b0»*i58.2b0 
256   VALUC(NK,2)=TV(b) 
2b0   RETURN 

ENb 
CAKT ID 0105  DB AODR ^2^0   Do CNT 00C2 

I ■ 
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MAKPP.S(0105) 
♦«WAKPP   -   STHATIFIEO   SUbrtARINE   WAKE«   PRINTER   PLOTTER   ROUTINE 

SUBROUTINE   INAKPP 

C 
C     THIS   SUBROUTINE   IN   THE   WAKE   PROGRAM   SCANS   THE   WORKING   FILE 

LI 
C     AND   CONSTRUcTi   A   POINT   PLOT   fÜR   THE   PRINTER 

DIMENSION   11(21) «OVLCUOD 
DIMENSION   XVECU0)«JVCHV(7)«JSCAL(101) 

»COPY    (CMMAK) 
EQUIVALENCE   (JvEC ( 2 ) f YNEWV (1) ) « (Xy/EC (1) «ZNEWV( 1) ) 

DATA   IH/1H-/1IV/1HI/1IO/IHO/ 
DATA   II/1HM,1HM,1H   ilHS.lM    .1H6.1H   ,1HH,1H   flH2«lH   «IHl.iH   t 

1    1H3,1H   ,lHb»lH    .IHT.IH    ♦IHp.lHp/ 
DATA   jVCHV/aHQQ^HnO^HU   ,2HV   ,2HW   ,2HSL,2HP   / 

C 
10Ü5     FORMAT(lHl) 
1010      FÜRMAT(18H  PRINTE«   PLOT   FOR   «A2«5XillHX   POINTS   =   ,I3»5X,^HX   S   I 

1   Ell,5«5xa6HABs  '''AX   VALUE   =   ,Ell.5,5X«l3HEDGE   VALUE   =   »E12,5) 
1020     FORMAT(20X,101A1) 
10»*0     FORMAT (12H0PERCENT   MAX t3X ,faH90/100 ,5X ,5H70/80 »5X ♦5H50/60«5X, 

1 5H30/HO,5X,5H10/20»5X««»Hl/-lt5X,7H-lO/-20,3X«7H-30/-«*Of3X, 
2 7H-50/-60,3X»7H-70/-8ü,2X«eH-90/-lOO/12H   NOTATION        »&X.1HP, 
3 l0X«lH7f9xaHä,9X«lH3f9AflHl«6X«lH0«l0X«lH2«9X«lH4«9X<lH6<9Xf 
H   1H8.8X«1HM/) 

lObO FORMAT(El8.b»l*il03Al) 
iQbO FORMAT(l9Xfl03Al) 
lOTO FGKMAT(6X«6E20.b) 
10ÖO FORMAT(5X«lHZ«13Xfl03Al) 
109c FORMATC/TOX.IHY) 
C 
C  INITIALIZE PLOT VALUES 
C 

IÜLAY=9 
IF (LPRFL) I0f350.3b0 

10    IF (LTOLF) lb.20.15 
15    IF (LOUT) 20.50.3Ü 
20    CALL DATSW(7.ISW) 

GO TO (b0.3bO).ISW 
3o    CALL DATSW(3fISW) 

GO TO (b0.40).ISW 
40    LTOLFrO 
50    MUOD=l 

NY=101 
NZ=51 
NYPSX=NYPS-l 
NYPEX=NYPE+1 
NRSTX=NKST-1 
NKEND=NRST+JENU 

C 
C     SET   UP   AXES   AND   NOTAIIUN 
C 

YM1N=YOLOV(NYPSX) 
YMAX=YOL0V(NYPEX) 
ZMINSZOLDVUMRSU) 

ZMAX=ZOLCV(NREN0) 
DY=(YMAX-fMIN)/FLOAT(NY-1) 
UZ=(ZMAX-ZMIN)/FLÜAI(NZ-1) 

^"M—^^"^-^—  ^■—im                ^ä 
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DO   80   1=1,6 
VriAT(I)=YMIN+2ü.0»FLÜAT(I-l)*DY 
ZMAT(I )=ZMIN*10.0*FLOAT (1-1)»02 

BO        CONTINUE: 
K=19 
DO   90   I=l»NY 
K=K + 1 
IF    (K-20)   8k«e2l62 

82 K = 0 
JSCAL(I)=IV 
GO TO 90 

8H    JSCAL(I)=1H 

90    CONTINUE 
C 
C  LOOP THRCUOH FILE FOK LACH VARIABLE 
C 

IK0WR=2 
IF (LBUKF) 9;?i9«M92 

92    IKOWRs«* 
9i+    WRITE (NOUT,10ü5) 

DO 300 IVAR=liNVAKT 
FMAX=FMAXV(IVAR) 
FMIN=l.0r-04*FMAX 
IF (FMAX) 30Ü,iüüilUU 

100 UVAR=IVAR 
IF (IVAK-NVART) .02*101,101 

101 JVAR=6 
IROWRsIROMT 

10^   WRITE (NOUT.lOlO) UVCHV(IVAR)«NPTSN,XP,F«AX,2EROV(IVAR) 
WRITE (NOUT.IOHO) 
WRITE (NOUr,102ü) JSCAL 
Ki>=9 
IS=7 
NüsNZ/2+l 
NR=NRENU-1 
NPOS=NR 
CALL WArRR(NK+l,ZHV) 
.y|POS=NR*l 
CALL WAKRR(NK,ZMV| 

C 
C  LOCATE EVERY DESIRED Z   VALUE 
C 

DO 250 12=1.NZ 
J2=N2-I2-fl 
Z = 2MIr.+FLOAT(J^-l)«ÜZ 

105 IF (2-2P) Iü7fil0»lü6 
lOb   2=2P 

00 TO 110 
107   IF (Z-ZM) 100*110,110 
106 IF (NR-NRSTX) 1095,1095,109 
109   NR=NR-1 

CALL WAKMR(1,3) 
CALL   SFVMV(2M,2P,NWW2f 
NPOS=NR+l 
CALL WAKRR(NR,ZMV) 
GO TO 105 

10^5  2=2M 
C 
C  INTERPOLATE FOR PARAMETER VALUES 

_ 
mmsmm 
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c 
11c 

lib 
C 
c 
c 

lib 
117 
lib 

119 

120 

RATZ=(Z-ZM)/(ZP-2P) 
00 115 JY=NYPSX,NTPtX 
CALL wAKMP(IKOwK,(N.K»JY,XMyv,l) 
CALL wAKMP(lR0*iiR,NR+2idY»XPYVtl) 
XV£C(jY>=XMYV(JVAM)+KAT2*(XPYV(JVAR)-XMY,'(dVAR) ) 
CONTINUE 

EXPAND TO FILL PLOT .^RKAY 

KsNYPSX 
DO 160 JY=1,NY 
Y=YMIN+FLOAT(dY-l)*UY 
IF   (Y-YOLÜV(K))   119«120IU7 

IF   (Y-Y0LÜV(K + 1) )    IkJU,120,118 
K=K*l 
IF   (K-NYPEX)   Ubill9.1l9 
TEM=XVEC(K) 
60   10   121 
RATY=(Y-YOLDV(K))/(T0L0V(K+l)-y0LDV(K)) 
TEM=XVEC(K)+RATY*tXVEC(K+l)-XVEC(K)) 

C 
C  CHECK AND INSERT POINT VALUES 
C- 
121 

12<; 

12b 
160 
C 
c 
C 

I = IFIX(10.0»TEIVF^AX) 
UVECUY) = II(I + ll) 
IF (I) 160*122«160 
I=IFiX(lOO.O*TEM/FMAX) 
IF (I) 16Ü«12^I16Ü 
IF (ABS(TE«)-FMIN) 
UVEC(UY)rIO 
CONTINUE 

PKiNF TO PRINTER 

160fl2btl26 

20<*t20^,202 
202 

20H 
20b 

20b 
250 

300 
35Ü 

CAKT 

KbzKS^l 
IF (KS-10) 
KS;0 
IS=IS-1 
WKI1E (NOUT,10bO) Z"AT ( lb ) , IH , JVECIH 
GO TO 250 
IF (UZ-NS) 20e«20bt20e 
WRITE (NOUTtlObO) IVtJVECtIV 
GO TO 250 
WRITE (N0UT,l0o0) 
CONTINUE 
WRITE (NOUT,1020) 
WRITE (NOUT,1070) 
WRITE (NOUTtlO^O) 
CONTINUt 
RETURN 
END 

ID 0105  DB AÜDH i^eCO   DB LNT 0152 

IV,JVEC,iV 

JSCAL 
(YMAT(1)«I=1.6) 

U 
j 

^ 
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WAKPY,S(0i05) 
»»KKAKHY - STKAT1FJED SUbMAKlNE: WAKt, PRESSURE SUP IN Y 

S'JbROUTIiML HAKPY 

THIS SUbROÜTlNL IN ThE WAKE PROGRAM MAKES A STEP OF DELTA XX/2 
HIT« ^ ÜERIVATIVLS EVALUATED AT THE PRESENT X* POINT 

C 
C 
c 
c 
•C^PY    (CMwrtK) 
C 
C      INITIALIZE   COMPUUTlChj 
C 

i 

lYPSNrlYPS 

lYPtNsIYPt 
C 
C 
C 

INlTiMLlZt FORTHL Y DiHECTIUN ANO SWEEP 

Y=YüLDV(IYPSN-l) 
YP=YOLüV(IYPSN) 
CALL UAKy,3(iRürtR,|V;R + 1,Irpi|N,.ltXpYVfl) 

CALL WAKMP(lROi*K,NR,lYPSN-ltXVtl) 
CALL WAKMP(IROrtTtNR,IYHSi^-ltTV,l) 
IF (JZ) lü8l,lüöl.lü -2 

lObl  CALL wAKRFCXPYViXr-YViH) 
GU TO 108i 

1002  CALL WAKMP(IROii»IK,NR-l,IYPi>N-l,XMYV,l) 
1063  CALL WAKMP(lROwR^R»IYPSN,XZPV»l) 

JY=AYPSN-1 
IF (LyLFF) 109,110,110 

109   CALL WAKKF(XZPV,XZMV«3) 
YM=Y+Y-YP 
GO TO 120 

C 
C     UPWARD   PASS 
C 
HO        JY = JY + 1 

CALL   SFVMV(XViAZMV,NnüVE) 
CALL   WAKMPUROwTilVRtJYtTVil) 
YM=Y 
Y = YP 
YP=YOLDV(JY-H) 
CALL   WAKMP(lROwR,NR+lfJY,XPYV,l) 
IF    (JZ)    Ufa,lie,118 

Ufa CALL   WAKRFUPYw.XPYV»«*) 
GU   TO   119 

Ho CALL   UAKMPdRUwK^R-l.jYiXMYVtl) 
119 CALL   WAKI«lP(AROwR^R,JY + l,X^PV,l) 
C 
C     CALCULATE   MATRIX   LÜEFFiCIENTS   AND   INVERT   FOR   GAMMA   AND   AV 
C 
12Ü        CALL   ^KPM(I) 

IF   (JY-IYPEN)   110»12t)il2b 
C 
C     UPPER   BOUNDARY   CONDI HUN 
C 
12b        TV(ö)=AV(b) 

CALL   WAKMP(IRÜi*T,KR.JYtTV.2) 
C 
C  INITIALIZE FUR uUwNWARD PASS 
C 

l_dM — ■  ■ ■ 
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lYPEf^JY 
IYPE..=.TYPeN'l 
ÄtKöXsItPSN+LYLFF 
IF (lYPSX-lYPCN) 150.1b6ilt)6 

150   DO 151 IY = IYPSX,IYPE.X 
JY=IYPEX+IYPSX-IY 
CALL UAKPM(i>) 
CONTINUE 

no* SWEEP COMPLETED 

151 
c 
c 
c 
15b IYPS=IYPSN 

IYPE=IYPEN 
CALL WAKMR(NR«£V) 
KLTURN 
END 

CART ID 0105  DB ADDR 3230 DB CNT 0091 
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l«lA«Pi.S(0105) 
♦♦WAKPZ - STKATIFIED SUbMAKINE 

SUBROUTINE MAKr*? 
C 
C 
C 
C 
♦ COPY 
C 
C  IMTiALIZE COMPUTATION 

WAKE, PRESSURE STEP IN I 

THIS 
WITH 

SUBROUTINE IN 
Y DERlVATIVEb 

THE WAKE PROGRAM MAKES A 
EVALUATED AT THE PRESENT 

A-65 

STEP OF DELIA 
XX POINT 

XX/2 

(CMMAK) 

U 

D 

L 

u 

101 

lOiö 
102 

LZFAF=2 
IR0WR=1 
INOMAaJ 
NRSTNrNRST 
JENuNzJENU 
NK=NRSTN-l 
NPOS=NR 
CALL WAKRR(NK,iV) 
CALL WAKRR(NR+l,ZHVJ 
J2 = 0 
IF (L2LFF) I0l,l0i5«10l5 
ZM=Z+Z-ZP 
IYPEM=IYPEP 
lYPSMrlYPSP 
GO TO llu 
NR=NRSTN 
JZ=jZ4l 
NHüS=i\iR 
CALL SFVMV(Z«ZM,i\jWWZF) 
CALL. WAKMR(2fl) 
CALL SFVMV(ZPf2,NWW^F) 
CALL WAKMR(<5«2) 
CALL UAKRR(NK-»-l«ZPV) 

C 
C  INITIALIZE FOR THE Y QiKECTION ANQ SWEEP 
C 
HO   Y = YOLDV(IYPS-l) 

YP=YOLUV(IYPS) 
CALL WAKMP(IROWR,IMR + l,IYPi»-l,XPYV,l) 
CALL WAKMP(iRO*R,NR,IYPS-l,XV,l) 
CALL WAKMP(IROwT,^R,IYPS-l,TV,l) 
IF (JZ) 111,111,111b 

111 CALL WAKRFUPYV.XrYV,«*) 
60 TO 112 

1115  CALL WAKMP(IROwK,I^R-l,IYPS-l,XMYV,l) 
112 IYPSX=IYPS+LYLFF 

IF   (JZ)   1126,1126,1125 
H25      CALL   WAKMP(IRÜNA,NR-l,IYPS-l,AV,l) 
1126      CALL   WAKMP(lROwR,MR,,.YPS,XZPy/,l) 

DO   ms   dY = lYPSx,lYPt 
IF    (JY-IYPS)    im,llH2,im2 

ll«*        CALL   WAKRF(XZPV,X^MV,3) 
YM=Y-fY-YP 
GO   TO   120 

ll,*2      IF   (JZ)   ll%fttll%9fll%« 
lit**      CALL   WAKMP(1R0«,A^R-1,JY,AV,1 ) 
11»*D     CALL   SFVMV(XV,XZhV,NMOVE) 

CALL   WAKMP(IR0|(,T,NR,JY,TV,1) 

; 

■MHtaMHMM ■■■M 
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YM=Y 
Y = tP 
YH = YOLÜ\/( JY + 1) 
CALL   UAKMP(lROwf<,l\R*l,JY,XHYV,l) 
IF    (J2)    HMfllMtllM 

me     LMUU   1«;AKRF(XPY   .XCIYVIH) 

GU   TO   119 
l*f9     CA'.L   WAKMP{IKOwK^R-l,JYiXMYV,l) 
19 i.ALL   */AKMP( IRO^R^RIJY + ^A^PV,!) 

CALCULATE MATRI\ COL»-FICILNTS AND INVERT FOR üAMMA AND AV 

20 CALL   WAKPM(i) 
Hft        CONTirjUt 

IF    (JZ-JEl\iON+l)   lH6»lH7,m7 
4b CALL   lgAKMR(NR«<:v ) 
H? NK=NR4l 

IF    UZ-JENDN)    I02«lö0,ib0 

INlTiALUL   FOR   OOwNwARb   PASi> 

|Q        NK=NR-1 
JLhÜUzJt 
ULNDsJENÜN-LZLFF-l 
LZFAFsl 
IR0MR=5 
IKOMA-I 

DO   151*   U«l«X2CN0 
IYLND=IYPL-IYPS-LYLI-F+1 
DO   1500   IY = liIirt.NU 
JY=1YFE-IY+1 
IF   (JY-lYP£Mi   lbü2tlb02,lbÜ8 

502 IF   (JY-IYPSM)   1503 , IbQc IbOfa 
503 IF    (lYPS,«l-2)   Ib06flo06,lb06 
505 CALL   WAKMP(lROwR,l\R«jY,AV,l/ 

CALL   UAKMP(lROwR,NR-l,JYtXV,l) 
XV(6)=XV(6)-XV»1)*AV(6) 
CALL   WAKMP( IROwp^R-l, JY,XV,2) 

506 CONTINUE 

ROW SWEEP COMPLLTLU 

CALL WAKPY 
NR=NR-1 
NP0S=^R 
JZ=JZ-1 
CALL SFVMV(Z.ZP,N^W^F) 
CALL WAKKR(2»3) 
CALL SF\/MV(ZH.Z,NWW^F) 
CALL WAKMR(1,2) 
IF (IZ-IZLNU) Ib3'lb2,152 

15i   IF (LZLFF) l5<+.l53,lb3 
153   CALL WAKRRiUR-liZnV) 
JS4*   CONTINUE 

IF (JZ) i56,lbo,lS8 
15b   ZM=Z+Z-ZP 

IYPEM=IYPEP 
IYPSMSIYPSP 

15Ö   CALL WAKPY 

Q 
Ü 

II 

I 
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NKSTsNrtSTN 
RtTüRK 
END 

CAKT ID 0105 OQ   ADDK 3130 Db CNT 00F2 
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rtAKRF,S(0105) 
♦ ♦WAKRF   -   STRATIFIED   SUBMAKiNE   WAKEL»   RE.FLECT   A   POINT 

SUBROUTINE   WAKKF(TEnM»TEMb»LFL) 
C 
C     THIS   SUBROUTINE   IN   ThE   WAKE   PROGRAM   PROVIC'S   REFLECTION 
C 

DIMENSION   TEMA(b)iTEMB(b) 
*CUPY   (CMWAK) 
G 

CALL   SFy/MV<T£MA.TtMb»NWVEC) 
UU   100   I=1<NMVEC 
IF    (IPFV(IILFL))   100f50,lü0 

50 TEMB(l)=-TEMö(l) 
GO   TO    (6C,60ilÜ0fl0ü),LFL 

60 TEMbd )=TEMB(I)+2t0*^EROV(i ) 
100        CONTXhUE 

RETURN 
ENU 

CART   ID   0105     OB   AÜDR   tfA20       Ob   CNT   0022 

Li 

U 
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u 

MA^RK.S(0105) 
♦ ♦WAKRR - STKAT1FIED T -J 

SUBROUTINE: MAKK <> 
c 
C  THIS SUBR0UT1NL IN Th 
C  FILLS THE ROW BUFFER 
C 

DIMENSION ZP0S(2) 1 
♦COPY (CMWAK) 

EUUIVALEh'wE (RECB( 

MARINE WAKE, READ A Z BUFFER ROW 
RX.ZPOS) 

E WAKE PROGRAM READS A I   ROW AND 
AT THE NKX POSITION FOR ALL Y 

RLCB(2<f) 

l)tüVEC(l)) 

I 
i 

D 

D 
D 
0 
D 
D 
0 

c 
c 
c 

10 
20 

c 
c 
c 

30 
«♦0 
H5 

50 

60 
c 
c 
c 

60 
90 
c 
c 
c 

DATA JEKRX/2HRR/ 

FILL ZPOS WITH IYPS ANU IYPE VALUES 

IF (NRX) iOü.iOüilO 
IF (iMRX-MXKZ) 20*20,300 
2A = Z0l_0V(NRX) 
IVECA-IYPSV(IMKX) 

IVECB=IYPEVfNRX) 
CALL SFVMVL.'AtZPOb^WWZF) 

LOCATE NRX POSITION IN KOW BUFFER ARRAY 

j=NKX-NP0S+2 
IF (J) 300,000,30 
IK (J-3) 'l0«(40t30U 
IF (IVLC\) Hb^b,t)0 
lYPSXsl 
60 TO mo 
lYPSXrlVECA+LYuFF 
IF (lYP.SX-1) 90,90,60 
IYPEX=IYPSX-1 

FILL BUFFER ROw WITH LEADING HEROES 

DO 60 i=l,IYPEX 
CALL SFVFL(0*0,ROW 
CALL SFVMV(ZEKOV,« 
CALL SFVMVCZEKOV,* 
CONTINUE 
IYPEX=IVECB 

8(1,1.J),NWVEC) 
0WB(7,I,J)«NWVEC) 
0WB(13,I,J),NWVEC) 

FILL bUFFLR RO|« WITH NKX INFORMATION 

:: 

NRXX=(NRX-1)*MXRY+ 
DO 130 I=IYPSX,IYH 
CALL PBFDR(SLN1D^ 
CALL SFVMV(RECd(l) 
IF (MOOU) lub.ilO» 

105   CALL SF\/MV(RECd(7) 
GU TO 130 

11Ü   CALL SF\/MV(RECb(13 
GO TO 130 

lib   CALL SFVMV(RECa(7) 
CALL SFVMV(RECd(19 

130   CONTINUE 
IYPSX=IYPEX+1 
IF (IYPSX-MXRY) Id 

IYPSX 
EX 
RXX,NWR,KECB) 
,KOWB(l,I,J),lMWVEC) 
lib 
,KOwB(7,l,J) ,NMOy/E) 

),KOwB(7,I,d),NMOVE) 

,KÜWB(7,1,J),NWVEC) 
),K0toB(l3,I,J),NWV/EC) 

0«1HU,160 

MM 
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C 
c 
c 
mo 

FILL   BUFFER   ROW   WITH   TRAILING   ZEROES 

00   150   I=IYPSX,MXRY 
CALL   SFVFL(ü.0«ROWB(l«IiJ)«NWVEC) 
CALL   SF\/MV(ZCR0V,K0Wb(7»IfJ),NWVEC) 
CALL   SFVMV(Z£Rüy/,N0WB(13«I«J).NWVEv-;) 

15Ü        CONTINUE 
16Ü        RLTURN 
30Ü   JERR=JERRX 

RLfURN 
ENU 

CART iD 0105  ÜB AÜÜK HA50   OB CNT 006C 

Ö 
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MAKSC.S(0105) 
♦*WAKSC - STKATIFILD SUBMAKINE MAKE, SUPLREQUILldRlUM CALCULATIONS 

SUBROUTINE MAKSC 
C 
C 
C 
c 
c 
c 
c 
c 
c 
c 

DIMENSION TURÖ(lC)iIUTAL(5bO) 
♦COPY (tMWAK) 

EiuiVALENCE (TURB(I) »
V

!
,
''AT(X) ), (DivT.GMdi)) 

E'iUl VALENCE ( FF , GW (13 ) ) , (FT,6M(m ) ) 

THIS SUBROUTINE IN ThE WAKE PROGRAM COMPUTES THE AUXILIARY 
TURBULENCE VIA SUPEREOUILIBRIUM THEORY 

1) FOR THE RIGHT HANU SIUE OF POISSONS EQUATION 

i» FOR UU/UY« DU/ui, QKHO/DY AND ORHO/QZ 

i) FOR TURBULENCE OUTPUT TO THE LINE PRINTER 

C 
louo 
1001 

FORMAT'//36H SuPEHEUuTLlBRIuM ERROR HAS OCCURRED»2l5»3El5.b) 
FÜhMAT{//«t2H SuPEKEUUxLIbrdUM CORRECTION TO ZERO NOISE»!«*» 

1 1%H TIMES AT STEH.IH) 
1002  F0RMAT(//16X»7HTUKB KE,8X,7HMEAN KE18XI7HKH0*RH0I6X, 

1 UMRHOORHU ÜUT»HX,11HMEAN KE 0UT.8X»4HAREA» 
«; 9Xt7HPSl MAX,bX,llHüISSiPATION/10X(8El5.&) 

10t3  FORMAT(1HO«15X,7HF TOTAL,9X,5HF MAXt8X,8HF CHANGE,7X, 
1 10HDIVG ERROR,7X,<+HLIFT/10X,5E15.b) 

100H  F0RMAT(//37H TURBULENCE CORRECTION FOR MAX BOUNDS,21b. 
1 BH r.T STEP,^) 

C 
FFRZ(ARbM»ARG,ARGHj=F2M#(ARGM+FZS«ARG-FZR*ARGP) 
r-PRY(ARGM,ARG,ARGH)=F fM» (ARGM+FYS«ARG-FYR*ARGP ) 
SHRZ(ARGM«ARG,ARGH)=äZM*ARGM<*'SZ*ARb4-SZP*ARGP 
SHRY(ARGM,ARG,ARGP)=SYM*ARGM+SY*ARGvSYP«ARGP 

c 
c 
c 

30 

c 
c 
c 

ZERO   PERTINENT   VARIABLES 

IOLAY=7 
IF    (LSTFL)    o00,f0,5Ü 
MüOü=l 
LFL=U 
LVV = 0 
LWM = Ü 
LZFAFrO 
PLANE=1.0/FLÜAT(LYLFF+2)/F-OAT(LZLFF+2) 
DEPSN=0.0 
AREA=0.u 
DIVT = LU0 
CVSsO.O 
XFI=0.0 
FF=0.0 
FT=0.0 
CALL   SFVFL(0.0,TUKBX,10) 
CALL   SFVMV(ROMG,TOTAL,580) 
SCMX=tf,C*YSCAL*YSLAL*ZSCAL/(YSCAL*YSCAL + ZSCAL*ZSCAL) 
ZERüV(6)=SCMX 
FMAXV(6)=SCMX 

INITIALIZE FOR PASSING THROUGH PROFILE 
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95 
96 

C 

loi 

mOMAd 
IKOMRsH 
IF   (LSTFL)   96i96,95 
IK0MR=2 
NKSTX=i\IKST*LZLFF 
NREND=NRST+jENu-l 
NPOSiNRST-l 
CALL WAKRR(NKST-ltZV) 
CALL WAKRKCNRST.ZHV) 
DO 2b0 ^R=MKSTX,NKENü 

RLAO   THREL   SURROUiMDING   ROWS   AND   TEST   FOR   SELtCTED   Z   IN   DOMAIN 

IF   (NP-MRST)    lüi+,105«103 
NHOS=NR 
CALL   5> VMV(Z.ZM,NI«W^F) 

WAr\MR(2f 1) 
SFVMV(ZPfZ,NV<iUlZF) 
wAKMR(ä,2) 
WA^RK(^lK>fl,z^-v) 
105 

C 
c 
c 

CALL 
CALL 
CALL 
CALL 
GO TO 

104*   2M=Z*i-Zp 
10b  D2ftBl*2fl 

DZP=2P-Z 
OZT=ZP-ZM 
CALL WAKOG(Z) 

STLP ThKOUGH ALL Y POINTS COMPUTING AUXILIARY QUANTITIES 

Y=Y&LDV(IYPS-1) 
YP=YOLüV(IYFS) 
CALL   wAKMPCKOwR.IMR + ltlYPb-ltXPYVtl) 
CALL   UAKMP(IROwR,NR«IYPS-l,XV,l) 
IF   (MR-^RST)   108*109,109 

106 CALL   wAKRF(XPYV,XnYV»2) 
GO   TO   HO 

109 CALL   WAKMPdROwRtlNjR-iaYPb-l.XMYV,!) 
110 IYPSX=IYPS*LYLFF 

CALL WAK^P(lROrtTfNR»lYPS-l,TV.l) 
CALL WAKMP(lROwR,NR"H»IYPS.XPPV»l) 
CALL MAKMP(IROMR«NR*IYHS,AZPV«1) 
IF   (NR'NRST)    ll3«llH,im 

113        CALL   wAKRF(XPPV,Xi,'PV,2) 
GO   TO   115 

11«* CALL   WAKMPllROwR.NR-lilYPS.XMPVtl) 
115        DO   200   JY=IYPSX,IYPL 

ic    (JY-lYPS)    llfa»ll7.117 
lib CALL   WAKRF(XPPv,XKMVtl) 

CALL   WAKRF(XZPV,X^MV»1) 
CALL   WAKRF(XMPViXrMV«l) 
YM=Y*Y -YP 
GO TO 130 

117   CALL WAKMP(lROrtT,NR»JY»TVil) 
CALL   SFVMV(XPYw,XKMVtNriOVL) 
CALL   SFVMVCXVtXZMV.NMOVE) 
CALL   SFWMVUMYv.xr-MV.iWÜVL) 
YMsY 
Y = YP 
YP = Y0LL)V( JY*l) 

i 

i 



—-— mm*m ——' m ■« —"— —— 

A-73 

0 
Ü 

y 

D 
D 
D 
0 

12b 

126 
130 

C 
c 
c 

wR,NR-fl,JY + l»XPPVtl) 
wR^RiJY + liXZPVtl) 
25«126«126 
v,xrpv,2) 

CALL   WAKI«|P(IRO 
CALL   WAKMP(TRO 
IF   (NR-i^RST)    1 
CALL   WAKRFUPP 
GO   TO   130 
CALL   WAKMP(IROINR,NR-1,JY + 1»XMPV«1) 
DYM=Y-rM 
UYP=YP-Y 
DY1=YP-YM 

COMPUTE. SPACING FMCTtRS 

F^M=-D^P/U^M/UiT 
F^P=ÜZM/OZp/ü^l 
F^r-F^M-FZP 
TEMrOZil/O^P 
F2K=TEM*TLM 
FZb=F2R-1.0 
SZ(-l=2.0/ü2M/DZT 
SZ.'=2.0/DZH/Ü2r 
S^=-SZM-SZP 

FYM=-DYP/UYM/UYT 
FTPrDYM/UYP/uYT 
FYr-FYM-FYP 
TLMsUYiVQYP 
FYKsTL'l*!^!^ 
FYS=FYK-1.0 
SYM=2.0/DYM/ÜYI 
SYP=2.0/DYH/ÜYr 
STs-bYM-SYP 

C 
c 
c 

13b 

mio 
mn 
im2 
m2o 
m2 

m3 

mb 

CHLCK   APPROPRIATE   ÜE^OmiMATüK   VALUES 

IF (XV(i)) laSfl^lfl1»! 
XV(1)=0.0 
L»-L=LFL+1 
0=SüRT(XV(l)) 
FRZ=FpRZ(XMYV( 
FTEM=FRZ+UKDZ 
CALL WAKCL(XV, 
IF (XV(6)-SCAL 
XV(6)=JCALM 
IF (XV(6)-SCMX 
XV(b)=SClvIX 
IF (LA^IN) li+2 
Q=0.0 
GO TO Ibo 
BQL=BBETA*Q/SC 
Cl=A*BaL*Q/SCA 
C2=BBS*G*FTLW- 
IF (C1*C2) IbO 
IF (Ü) KtbilbO 
WRITE (NOUT.IO 
LTRNFrl 
RETURN 

2),XV(2),XHYV(2)) 

FTEr) 
nt imo,mii,imi 

)    lH2U»m20,im2 

»1^3.It2 

ALE 
LE-6*FTtM 
tl 
.mH.iso 
f mb 
00)   NKtjY«XV(l),Cl*C2 

c 
c 
c 

COMPUTE DERIVATIVES ANU RIGHT HAND SIUE 

IIM— ., ..^J 



-— •■•——' ■■ 
111   ■■' " ■■    ■ 

A-74 

150 

15'd 

154 
1555 

15H0 

IS4* 

15b 

I5fa 

FRY=FpRy(XZMV(2),XV(2)»XZPV(2)) 
FUZ=FPRZ(XMYV(O)fXV(3)tXPYV(3) ) 
FUY=FPKY(XZHV(3),XV(3)»XZPV(3)) 
TV(1)=FUY 
TV(2)=FUZ 
TV(3)=FRY 
TVmrFKZ 
IF   (Q)    Ib3fl33«l52 

TLM = FuY*FUY»bCALE:/Q/bUL-BöE.TA*6*FTt.M/C2 
1   -FUZ*FüZ*6BLTAMb«MEM'M1.0-A/B/SUA*A*XV(l)/SCALE:/i>CALE)/Cl/C2 

CTEM=CV\/+(B-CVV*TLM)/(HBLTA*TEM> 
CALL   WAKrC(CTtM,l,0«LVV) 
IF   (rMSTAT-1)   Ibi+0«lb35,l5«t0 
TV(5)=Ü.O 
TV(b)=0.0 
FVZ=0,0 
FwY=U,0 
GÜ   TO   IbO 
TEMF=TV(5) 
CALL   WAKLL(TEMK,2) 
IF   (U)    15J+.lbH   15b 
CTEM=0.0 
TEM=U.O 
T£MC=0.0 
GÜ   TO   156 
C3=CTEM*(DRUZ + o*BbS*t-KY*f-KT/Cl) 
TEM=2.0*CTEM*G*FRY*t-PKZ(FPKY(XMMV(l) » XMYV (1) , XMPV (1) ) , 

1   FPRY(XZMV(l),XV(l).XZpV(l)),FPRY(XpMV(l)fXPYV(l),XppV(l)))/Cl 
TLMC = cTEM-2,0*b»(C3+CTEM«F,<Z)/C2 
CALL   UAKTC(TEMCt1.0-CTEM,LhW) 
TtMC = TEIvIC*SPRZ(XMYV(l)iXy/(l),XPYV(l) ) 
FVYsFPRYcXZMVCl) »XvC*) ,XZpV(in) 
FVZ=FpKZ(XMY\/('+) .XVC*) ,XPYV(i+) ) 
FWY=FpRY(XZMV(b),XV(b),XZPV(5)) 
FWii = FpRZ(XMYy/(b) iXV(5) ,XPYV(5) ) 
TEMA = 2.0*»-VZ*F*I(Y 
TLMB = 2.0*FVY*f-wZ 
TV(b)=-TEMC-CTLM*6PRY(xZi'lV(l),XV(l),XZPV(l))-TEM-TEMA-»-IEMB-G*FhZ 
OXX=DX 
IF    (UXX-OIVP*DXMAX)   157ilSfa.l58 
ÜXX = UI\/P*DXMAX 
0XX = DI\/F«DXX 
TV(b)=T^(5)+U*{FVY+»-WZ)/üXX-TEMK 
CALL WAKMP(lR0aT^RiJYfTV»2) 

WRITE COMPLETtu SOLUTION FOR NEXT INTEGRATION STEP 

CALL UAKMP(IROwAfNR»JYtXVi2) 

COhPUTL RICHARDSON SCA»-L LENGTH COMPARISON 

157 
15b 

UO 
C 
C 
C 

C 
C 
C 

IF (YOUT-YM)    170.161»lb05 
1605     IF (YOUT-Y)   161,170fl70 
161 IF (LZFAF) 170.162,170 
162 IF (H,0*XV(1)-FMAXV(1)) 163,163,170 
163 CWS=ABS(FTEM) 

LZ Frl 
C 
C COMPUTE   SUPEREQUILIBRIUM   TURbOLENCE   VALUES 

m^M m^—*~ UkMkt ^_^^ J 
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251 MKITE   (NOUT.IOOH)   LWtLWWtNPTSN 
252 11-    (LFU   260t2b0«25& 
25b   WRITE (NOUT,1001) Lf-LiNPTbN 
26Ü   O£:PST=OE.PST"»"0.b*DXSAV«(DEPi»I-fDEPSN)«B 

DEPSIsDEPSN 
WHITE (NOUT,1002) («»n(I),I = i,7),OEPST 
IF (NSTAT-1) 270»300i270 

270 IF (FMAXV(4*)*FhAXV(5) ) 27l»272»27l 
271 DIVT=DIVT«YSCAL»2SCAL/(AREA*FMAXV(H)*FMAXV(5)) 
272 WRITE (NOUT,1003) XHI»FF,F1,OIVT,GM(8) 
30Ü   RETURN 

END 
CAKT ID 0105  OB AODR HAEO   Üd CNT 0261 
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rtA^SE,S(0105) 
♦ *l*AKbE - STKATIFIEO SUbMAKINE hAKL, SE.T CPSILON CKITLKION 

SUbROUriNE taAKSE(tPi>,EKSV) 
C 
C  THIS SUBROUTINE. IN THE WAKE PROGRAM TRANSFERS EPS TO EPSV 
L 

DIMENSION EPSV(b) 
♦COPY (CMrtAK) 
C 

DO   110   IrliNV/AK 
TLM=l,0tl0 
V»aF = VWTFV(I ) 
IF   (VMTF)   io6fioe«iuo 
VMAXrGMAXm) 
Vi>CA = VSCAV(I) 
IF   (VMAX-VSLA*EPSN)    101.10^,102 
VHAX=VSCA*EPSN 
IF    (EPS)   103»l0i+,10** 
TLri = -EPS*VSCA 
60   TO   10b 
TLM=EPS*VI,lAX 
TLM=TEM/VWTF 
EPS\MI)=TLM 

CONTINUE 
RETURM 
ENü 

CAKT   ID   0105     OB   AODR   2730        ÜB   LNT   0032 

100 

101 
10* 
lü3 

lO4* 
106 
iQö 

11Ü 

IMM ^>—„■...^ ...> ■■    ...■.^.--■^. ,_ 
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MAKtfl.SI 01091 
♦ ♦l-AKSR   -   STRATIFIEO   SL^NIAKINEl   WAKE,   SPECIAL   RESrA«!   PKoFlLtS 

SUbROUriM.   WAKSRiULIO) 
c 
C  THIS SUBROUTINE IN THE WAKE PROGRAM LOCATES A SET OF 
C  SPECIAL RESTART PKüFILLS ANü iNITlALUES THE WORKING FILE 
C 

ÜihENSlON FlLlÜ(i) ,KbUF(bfH0) t lBUF<JtO) ,IVEL(3) 
♦COPY (CMWAK) 

EUÜ1VALENCE (R3UF(l.l>,ROwG(l,l))f(IBUF(2),R0WG(1,1&)) 
C 

DATA IVEc/3,b.b/ 

lOOu  FüHMAT(//«d5H IMPRUPLK SPLCIAL RESTART,m5) 
C 
C  LOCATt PROPER X KLLOHD 
C 

NK=2 
K=1VEC<LZFAF) 

210   NP=NR-1 
CALL ^8t-0R(FILlu,NP,2,ZA> 
NY=1VECM 
NZ-IVECB 
NR=NP+NY>NZ+K*^Y»N2 
CALL PdKOR(FILIi),NR,l,XP) 
IF (Xp) 215,212,212 

212   IF (XP-X) 2lü««:10«215 
2lb   X=2A 

IF (L2LFF) 2151,2152,21b2 
2lbi  NRST=2 

GO TO 2153 
2lb2  NKST=(MX«Z-NZ)/2+2 
2lb3  JLNü=.NZ-2 

TF (l-YLFF) 215H,215b,2155 
2ibi*  NYPS = 2 

GO TU 2156 
2155  NYPS=(MXKY-l\iY)/2 + 2 
2lbb  NYPE=NY+NYPS-3 

IF 1JL1JÜ) 218,218,2160 
2160  IF (NRST.2) 21ö,216b,2165 
2165  IF (NYPS-NYPE) 2l70»218,216 
2170  IF (NYPS-2) 2lfa,220»220 
216   WRITE (NOUT,10ÜO) NYPS,NYPE,NRST,JENO 

CALL EXIT 
220   CALL PBFDR(FILiO,NP,NY,YOLUV(NYPS-l)) 

CALL PdHOR(FILIü,NP«NZ,ZOLOV(NRST-l)) 
C 
C 
C 

BUILD wORKINt FILE FHQM SPECIAL RESTART PROFILES 

CALL SFVFL(Ü.0,TV,NWVtC) 
DO 250 JZ=1,NZ 
DO 2200 JY = 1,<4U 
IBUF(JY)=0 
CALL SF\/MV(ZERUV,HBUF(1,JY) ,NVAR) 
RbUF(6,JY)=ZER0V(7) 

2200  CONTINUE 
DO 230 IvAR-l,NwVEC 
JVARzlVAR 
KVARzjVAR 

. 

. 

.: 

—    — - 
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I 

2202 
2203 
2204 
2206 
2207 
2206 
221 

2211 
221b 
222 
22* 
22b 
230 

231 
232 
235 
23,+ 
23b 

236 

240 

2m 
242 
250 

CAKT 

TO (221i221«2202.22ü'»»220«»,2203),IVAR 
(NSTAT-2) 2207»230.2207 

2206«23U«220b 
230«22ü6,2206 
221«<:30«22l 

GO 
IF 
KVAR=KVAR+1 
:c INSTAT-l) 
IF (LZFAF-2) 
IF (L2FAF-2) 
JVAR=jVAK+LZFAF-3 
NK=NP+( JVAR-l)»IMY*NZ 
DU 225 Jy=lfMY,10 
I=vJY/lO<-l 
J=10*(I-1) 
NK,' = MMIN(10,INJY-J) 
NKXX = MR+NKY*( J<:-1)+0»NZ 
CALL   PaF0R(F^LIu»^RXX,l\IRYlTURBX) 
00   224   IzliNRY 
J=J-»-l 
RBUFdVARf J)=TURBX(1) 
TEM=ABS(RbUF(IVARfJ)» 
IF   (AeS(RBUF(IVARfJ)-ZEROV(KVAK) )-1.0L-0«*)   2214 ,221«* i22l5 
IBUF( J) = I8UF( J)-»-l 
IF   (TLM-GMAXVCKVA*))   224i224,222 
GilAXVCKVAKjsTEM 
C0NTINÜL 
COlMTINUE 
COMTIf^UL 
NR=IMRSr + jZ-2 
MHOSsNH 
Z=Z0LDV(,MR) 
lYPörO 
IYPE=0 
DO   240   NRY=1«NY 
JY=NYPS+(\jRY-2 
IF   (IYPÜ)   231i231t233 
IF   (IBÜF(NRY)-K)   ü32»ü40f2l+0 
IYPS=KMAX(2,JY) 
IF   (IBUF(MRY)-K)   23'*»241i2Hl 
IF   (NSTAT-1)   23bii:36»23b 
TV(6)=RBUF(6,NKY) 
CALL WAKMP(lR0*T,NR,JYtTV,2) 
RbUF(6«NRY)=SCALE 
CALL 1«/AKMP(IROWR,NR.JY,RüUF(1,NRY) ,2) 
CONTINUE 
IF (1YPS) 242f242«218 
IYPLSJY-I 

CALL wAK^RCNRtZV) 
CONTINUL 
RETURN 
ENU 

ID 0105  DB AÜIR 57A0   DB LNT 0004 

■ «—_ HOIHIIiliMMi 
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WAKSY, 
««INAKS 

C 
C  THI 
C  WIT 
C 
♦ CÜPY 
C 
C  INI 
C 

S(0105) 
Y - ST«ATIFIED SUbMAKINE WAKE, STEP SOLUTION IN Y 
SUBROUTINE WAKSY 

S SUbROUTlNE IN THE WAKE PKOGRAM MAKES A STEP OF DELTA X/2 
H Z UERIVATIVES EVALUATEU AT THE PRESENT X POINT 

(CMWAK) 

TAALIZE COMPUTATION 

0) «NSS 
lOLAYzi 
GO TO (10*2 

10    IK0WA=3 
lKOWR=2 
MÜOD=-l 
LPKRFrO 
GO TO 30 

20    IKOwAs^ 
IK0WK=3 
MUUD=0 
IF (LPKKF) 

30    NK=NRST-1 
NPOS=iMK 
CALL WAKRR( 
CALL WAKRR( 
JENOXsJENu 
IF (L2LFF) 

10Ü   UENOXrJEND+ 
ZM=Z+Z-ZP 
lYPEMrlYPEP 
IYpSM=IYPSP 

10*:   DO 157 UZ = 1 
UZN=JZ+LZLF 
IF (JZN) 10 

103   NK=NR+1 
NPOS=NR 
CALL SFVMV( 
CALL WAK«IR( 
CALL SF\/MV( 
CALL WAK«K( 
CALL WAKRR( 

10H   IYPSN=1YPS 
lYPEN^IYPE 
IBOT=lYPS+L 
IT0P=IYHC 

C 
C  INITIALIZE FOR THc Y OIKECTION ANO SWEEP 
C 
10b   Y = YOLD\/(IYPSN-l) 

YP=YOLÜV(IYPSN) 
CALL WAKMP(IKOwR,^R + l,IYPSN-1,XPYV »1) 
CALL WAKMP(IROwT,NR+l»IYPSN-l,TPYV,l) 
CALL WAKMP(IKOwR,MR,IYPSl^-l,XV»l) 
CALL WAKMP(IROHIT,NR»1YPSW-1,TV,1) 
IF (JZN) 1081.iüfll,1082 

1081 CALL WAKRF(XPYV,Xr1YV,2) 
CALL WAKRF(TPYV,T^YV,^) 
GO TO 1083 

. 

180«ä0«l6Ü 

NKiZV) 
I\|R + 1,ZPV) 

lOOf10^,1U2 
1 

,JENÜX 
F 
H,lÜ<4f 103 

Z«ZM,NWWZF) 

2,1) 
ZPiZiNWWZh) 
S«2) 
NK+lfZKV) 

YLFF 

— - ^■M - J 
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0 
la 

a 

1062      CALL   wAKMP{IROrtR,NR-l,IYPbN-l,XMYVil) 
CALL   UAKMP(IROWTIIV.R-1,IYPSN-1,TMYVI1) 

lObi      CALL   UiAKMP(IKOw(K,KR + l,iYPSl\(,KPPVfl) 
CALL   WAK»(P(IR0WR,NR.1YPSN.X2PVI1) 

CALL   WAKMPdROnTtNRtlYPSN.TZPVtl) 
IF    (JZM)    1067,1087,1088 

1067 CALL   WAKRF(XPPw,xrpv,2) 
GO   VC   1089 

1068 CALL   UAKMP(lRO»«R,NR-l,IVHSi\),xMPV,l) 
1069 JY=IYPSN-1 

IF    (LYLFF)    109»llü,110 
lj9        CALL   iwArtRFtXHHVtXh'MVtl) 

CALL   UAKRF(X2PVfX^MV»l) 
CALL   wAKRFUMPVtXMV»!) 
CALL   WAKRF(TZPv,T^MV,3) 
YI-ISY + Y-YP 

GO   TO   120 
C 
c    UPWARD PASS 
c 
no JY=JY+1 

CALL   SFVMV(XPYVIXHMV,NI10VL) 

SFV/MV(XV»Ai:MV,IMnOVt) 
SFVMVtXMYv.XP'.MViNMCVE.) 
SFVMVdVfTZMVf^nOVfc:) 

112 

113 
11«» 

Ufa 

CALL 
CALL 
CALL 
YM=r 
Y = YP 
YP=YOLO\/( JY + l) 
CALL WAKMP(IRO*T«NR-»-l.dYfTPYVf 1) 
IF (JZN) 112«112«lld 
CALL WAKRFC rPYVtTf rv»«*) 
GO TO lit» 
CALL WAKMP(lROi«(T,NR-l,JY,TMYVfl) 
CALL WAK«P(IROwR^R + l,JY + l»XPPV,l) 
CALL WAKMP(iROwR,KR«JY+l»XZPVil) 
CALL WAK^PdKOwTiKRtJY-fltTZPV.l) 
IF (JZN) 116,lib.118 

CALL WAKRF(XPPV,XrPV,2) 
GO TO 120 
CALL WAKMP(IRO».K,l\iR-l.JY + l»XMPV»l) 116 

C 
C  CALCULATE IATRIX COEf-FlCILNTS A^H INVERT FOR GAM«A AND AV 
C 
120   CALL WAKMY 

DO 125 I=liNWVtC 
TEM=1,0/(YMAT(I)-XMAT(I)*GM(I)) 
GM(I)=TEW«ZMATlI) 
AV (I) = TLM* ( C'EX ( I)-XMAT ( I ) »AV (I) ) 

12b   CONTINUE 
CALL WAKMP(lROrtA,NR*JYfAV«2) 
CALL wAKMP(IR0wGiNRiJYfGMf2) 
IF (JY-IYPE.M) 110»14U,1Ö0 

C 
C  UPPER BOUNDARY CONDITION 
C 
130 

131 

CALL MAKEC(I) 
TP (I) 131»1'*0» 
UPENrJY 

GO TO 150 

131 

- „..—__ 
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c 
C  AÜU POINTS TO THE RIbHI Slut WHERE NEEDED 
C 
mo 
mi 
me 

IF   (JY + iJ-MXRY)    Ifl.lHltlTO 
IF    (JY-NYPE)   HOimötlHS 
YüLDV(JY+2) = YP"t-0FHMX«(YP-Y) 
GO   TO   110 

C 
150 

INITIALIZE FOR DOwNWARU PASS 

IYPEX=IYPEN-i 
IYPSX=IYPSN+LYLFF 
IF (IYPüX-IYPEN) 1500«1515.1515 

1500 DO 151 IY=IYPSX,IYPLX 

JY=IYPEX+IYPSX-IY 
CALL   WAKMPdROWAfNRtJYtXVtl) 
CALL   WAi'»MP(lROif»Gt^R» JYf 6M»1) 
DO   1507   I=1,NWVEC 
XV(I)=XV(I)-&M(I>*AV(I) 

1507      CONTINUE 
CALL   SFVl«|V(XVtAV,NWVEC) 
CALL WAKMP(lK0i«A»NR»JYiAV«2) 
CONTINUE 
IF (LYLFF) l56tl5*,152 

BOUNDARY CONDIlION 

151 
1515 
C 
C     LO^ER 
C 
152        DO   151   I=ltNVAR 

IF   IABSUVm*2CR0Vm)-tPS8VCXH   IS^tlSHilfeO 
15,+        COiMTINUE 
C 
c RETUKN TO MAINLINE 
c 
I5fa   lYPSsM^AXCSfIYPSN) 

IYPE=IYPEN 
NYPSzM^lNCN'.PS.iYHSJ 
NYPE^MMAXCNYPE.IYHE» 
CALL ^AKWR(NR«ZV) 
CONTINUE IS? 

C 
c 
c 

MONOTONIClTY CHECK TO ^LRO VALUES 

NRSTX=NPST+LZLFF 
NRENü=^KST+üENü-1 
IF (LYLFF) I585,l570tl570 

1570 1=0 
LL=LZLFF 
IYPS=LZLFF*(MXRY-NYKS)+MXRY 
DO 1580 jZ=NRSTX,NRt.ND 
IF (LL) 1571»157H»1571 

1571 IF (lYPSV(UZ)-lYPS) 1572f1580»1579 
1572 1=1 

IYPE=IYPS-1 
IYPS=IYPS\/(UZ) 
DO 1573 JY=IYPS,IYPE 
CALL WAKWZ(JZ-1»JT) 

1573 CONTINUE 
IYPSV(JZ-1)=IYPS 
GO TO 1580 

.: 

: 
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l57^ 
1575 
1576 

1577 

1578 
1579 
15ÖÜ 

1565 

1578,l578fl575 
1579,1580,1576 

15Ö6 
1587 

1588 

1589 
1590 
1591 

1592 

1593 
159H 
1595 

IF (lYPS\/(JZ)-^YPi>) 
IF (lYPSV(JZ)-lYPi)) 
1 = 1 
IYPL=IYPSV(JZ)-1 
DÜ 1577 JY=IYPS,IYPL 
CALL ^AKWZ(J2«JY) 
CONTIMUL 
IYPSV(JZ)=IYPS 
60 TO 1580 
LL=-1 
IYPb=IYPSV(jZ) 
CONTIMOE 
IF (I) 1585,15b5,1570 
1 = 0 
LL=LZLFF 
IYPE=LZLFF*(1-I\.YPL)+1 

DO 1595 JZ=NRSTX,MRLND 
IF (LL) 1586,1589,1589 
IF (lYPEV(JZ)-lYPL) 159H,1595,1587 
1 = 1 
IYPS=IYHE+1 
IYPLSITPEVCJZ) 

DO 15C8 JY=IYPS,IYPL 
CALL UAK»JZ( jZ-l,jT) 
CONTINOE 
IYPEV(JZ-1)=IYPE 
GO TO 159a 
IF (IYPLV{JZ)-NYPL) 
IF (lYPE\/(JZ»-iYPL) 
1 = 1 
IYPS=IYPEV(JZ)+1 
DO 1592 JY=lYPb,IYPL 
CALL ^MKMIZ( JZ,JY) 
CONTINOL 
IYFEV(JZ)=IYPE 
GO TO 1595 
LL=-i 
IYPE=:IYPLV(JZ) 
CONTlNUt 
IF (I) 180,180,1585 

1^90,1593,1593 
lit'l,1595,159H 

C 
C      AÜD   POINTS   TO   THE   LEt-T   SluE   »JMEKE   NEEuEO 
C 
160 
Ibl 

i6; 

IF   (IYPSN-2)    170,170,161 
IYPSN=IYPSN-1 
IF    (IYPSN-NYPS)   Ifc2»106,lö6 
YOLDV(IYPSN-l)=YÜLJV(IYPi>M)-üFRMX*(YOLDV(lYPSN + l)-YOLDV(IYPSM> ) 
GO TO 106 

C 
C  REüDCTION OF NUMBLR OR POINTS REQUIREu 
C 
170 
180 

CAKT 

LPKKFsl 
RLTORN 
END 

ID Ui05  DB AOOK i|U50   Ob CNT (jlCC 
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MAKSZ.S(0i05) 
♦**AKSZ - ST«AT1FIE0 SUbMAKINE 

SUBHOUTINE WAKSZ 
C 
c 
c 
c 
♦ COPY 
C 

WAKE, STEP SOLUTION IN Z 

THIS 
WITH 

SUBROUTINE IN 
Y UEKIVATIVES 

THE WAKE PKOGRAM MAKES A 
EVALUATED AT THE PRESENT 

STEP OF 
X POINT 

DELTA X/2 

(CMMAK) 

C 
c 

lü 

INITIALIZE COMPUTMTION 

I0LAY=2 
GO TO (20tI0)*«lSS 
IKOWA=i 
IKOMR=2 

MOODs-l 
LPKKFrO 
GO   TO   30 

20 IK0INA = 4 
IKOwRrJ 

MOOU=0 
IF jLPKRF) 160,30,100 

30    NKbTNrNKST 
JENUN=JENU 

100 NR = NRSTi\)-i 
NHOS=MR 
CALL wAKRR(MR,ZV) 
IBOT=lVPS+LYLFF 
1TÜP=IYHE 
CALL WAKRR(NR+l,ZHV» 
IBOTPrlYPSP+LYLFF 
ITOPPzIYPEP 
JZ = 0 
IF (LZLFF) 101,1015.101b 

101 ZMsZ+Z-ZP 
lYPEMrlYpEP 
IYPSMZIYPSP 

GO TO 110 
1015  NR = NRSTi\l 
102 JZ = JZ4-1 

NHOS=NR 
CALL SFVMV(Z,Zlvl,NWWZF) 
CALL WAK|u|R(^,l) 
CALL SFVMV(ZP,Z,NWWZF) 
CALL WAKMR(ö,2) 
IBOT=IBOTP 
ITOP=lTOPP 
IF (JZ-JENDN) iO»*tlü«+,lOb 

lO1*   CALL WAKRK(NK + 1,ZI-V» 
IBOTP=IYPSP+LYLFF 
IIOPPrlYPEP 
GO TO 110 

lOfa   IYPSPZO 
IYPEP=0 
ZP=Z+DFKMX»(Z-iM) 
ZOLDViNR+l)=ZP 
1YPS\/(NR + 1)=0 
IYPEV(NR>1)=0 
IduTP=0 

m— mml^mamtt m*m 
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.. 

in 

lllb 

112 

11*5 

lliifa 

lid 

11Ö5 
II4* 

-» 

ITOPPrO 
C 
C      INITULIZL   FOK   THt.   Y   QlKECTION   AND   SWEEP 
C 
HO        Y = YUL0V(IYPS-1* 

YP=YOLDW(IYPS) 
CALL   WAKMP(IRUwK,KR-H,IYPb-l,XPYV«l) 
CALL   i<lAKMP(IROrtT,NR + lf iYPS-l,TPYV,i) 
CALL   U(AKMP(IROiNRtNR,IYPS-l,XVfl) 
CALL   WAKl^1P(iROwT^^R♦iYPS-i^TVf 1) 
IF   (JZ)    111,111,111b 
CALL   WAKRFCXPYV^rYV^) 
CMLL   wAKRF (TPYv^fYV,«*) 
GO   TO   112 
CALL   WAMP(;ROi(,R,l\.R-i,IYPi>-l,XMYV,l) 
CALL  WAMPClAOHTtKR-lflYHS-ltTrtYVtl) 
IYPSX=IYPS+LYLFF 
IF   (JZ)    112b,1126,1125 
CALL   UAKIV1P(IRO*A,IV.R-1,1YPO-1,AV,1) 
CALL   UiAKMP( XK0H6vNR»lvZYPS-l,6l>|,li 
CALL   WAKMPCIRO^R,^R + l,iYHb,XPPV , 1) 
CALL   K/AKMP(lRUwR,l\<R,iYPS,*ZP\/,l) 
C^LL   rtAKMPdRO^T^RilYPSUZPV,!) 
IF   tJZ)    113,113,1135 
CALL   UAKRF(xPPv,XI,'iPV/,2) 
GO  TU  im 
CALL   WAKMP(IKOwR^K-l,lYPS,XMPV,l) 
LZLRFrO 
lYPSNrMXRY+LYLfF*(MXKY-2) 
IYPEi\l=l 
DO   ms   JY=IYPSX,IYPL 
IF    (JY-IYPS)    lim,llH2,li'+2 

ll'+l     CALL   WAKRF(XPPw,XK|V|V,l) 
CALL   kiAKRF (XZPV,X^MV,1) 
CALL   WAKRF(XMPV,XM«IV,1) 
CALL   WAKRFCTZPv,T^MV,i) 
YM=Y+Y-YP 
GU   TO   120 
IF   (JZ)    UHSfllHStll'M» 
CALL   WAKMP(lRÜwA,NR-l,JY,AV,l) 
CALL   wAKMPdROhG^R-l^Y^Ma) 
CALL   SFVMV(XPYV,XPMV,NMUVE) 
CALL   SFVMV(XV,XZMV,IMnOVE) 
CALL   SFVMVCXMYV^rMV^ClOVL) 
CALL   SF\/rV(TV,TZMV,Nn0VE) 
YM=Y 
Y = YP 
YP=YOLDV(JY+l) 
CALL   U,AM,'iP(lROwT^K+l,jY,TPYV,l) 
IF   (JZ)    114fa,im6,ll,*7 

llHb     CALL   V,AKRF(TPYv,TmV,<n 
GO   TO   imb 

1147     CALL   WAK|v|P(lROwT,NR-l,JY,TMYV,l) 
11H8     CALL   WAKMP(IRO»»R,IN*R + l,JYn,XPPV,l) 

CALL   UAKMPdROwR^R, JY + l,X^PV,l) 
CALL   WAKMP(IKOrtT,NR,JY+l,UPV,1) 
IF (jz)  im9,img,ii5o 

11^9     CALL   WAKRF(XPPV,XPPV,2) 
GO   TO   120 

ll'+2 
\\^ 

ll4+5 

■ - ■ ■ - '  
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lltQ      CALL   WAKMP(lROwR,NR-l,JY+l,XMPVfl) 
C 
C 
c 
120 

CALCULATE MATRIX COEKFiCItNTS AND IMVERT FOR GAMMA AND AV 

12b 

CALL wAKMZ 
DU 125 UliNMVLC 
TE:M=1.0/(YMAT(l)-XMAT(I)*(iM(I)) 
GM(l)=TLM*ZMATti) 
AV{I)=TEM*(ÜV£:C(I)-XMAT(I)*AV(I) ) 
CONTINUE 
CALL   UAKMP(lKOMA,NRtJY«AV«2) 
CALL   ^AKMP(lR0w&fNR.UY,GM,2) 
IF   (JZ-JENÜN)   129«liüil3ü 

UPPER   BOUNDARY   CONQH IUN 

29 
291 
292 
30 

IF   (JY-IYPSP)    I291il292tl292 
IF   (lYPl>P-2)   l*+b»mb«130 
IF   (JY-lYPEp)   mb.lHt),l30 
CALL   UAKEC(I) 
IF   (I)   mbfl32tmb 

32 IF    UZ-UENDN)    13'+»133,133 
33 L^LKF=1 
3«+        IYPSi\|=MMliM(jY.IYPi>N) 

lYPSNrMMAX(2.IYPSN) 
IYPLN = MlulAX( jYtlYPLN) 
IF   {J2+2-MXRZ)   m5,170fl70 

OuiPUi   CURRENT   ROw   jU   UiSK 

Hb        CONTINUE 
CALL   WAKwR:NR.^V) 
CALL   UAKMG(NR«2V«2) 
IF    (JZ-JENDN)   mT'lHG.lVb 

«♦b        IF   (LZ^RF)   ifGbilbOtlHGS 
«+65      IYPSPZIYPSN 

GO   TO   1465 

AUD   POINTS   TO   THE   LEFT   Slut   WHERE   NEEDED 

4?        IF   (IYPSN-IYPSP)    m7bimö»m8 
475      IYPSP=IYPSI\I 

AUD   POINTS   TO   THE   RIfaHl   SIDE   *HERE   NEEQEU 

40        IF   (IYPEN-IYPEP)    m9»lH9ii'+85 
i+6b      IYPEP=IYPEN 
i+9        NK=NK + 1 

GO   TO   102 

INITIALIZE   FOR   Ol'^NwARU   PASS 

50   NK=NR-1 
JENUNrJZ 
IZENÜ=JENDN-L2LFF-1 
DO 154 IZ=1,IZEND 
NHOSsNR 
CALL SFVMV(Z,ZP,Nl«W^F) 
CALL WAKMR(2t3) 

.1 
. 

a 

: 
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1500 
1501 
1502 

1503 

1505 

150b 

1507 

150Ö 
C 
C  AÜ 
C 

1515 
C 
C   AÜ 
c 
15* 
1525 
155 

CALL   UlAKRKlNKf ^V) 
CALL   INAKIV|G(^K»^W»1) 
IÖÜT=IYPS+LYLFF 
ITOH=IYKE 

lYPSNzilXRY+LTLf-F^CMXKY-g) 
IYHt.^ = l 
IYc.(MÜ=IYPtP-IYHSP-LYLFK + i 
ÜÜ   1503   IY=1IIYLNL 
JY = lYp£H-lYi-l 

CALL   WAK1v|P(IKüwA,^R + l,JY,AV,l) 
CALL   ^AKMP( ^KOnlA.^H, JY.XV,!) 
IF    (JY-lYPt)    iDOO.lbOO.liOi 

UY-IYPS)    1501.1506,IbOb 
(1YPS-2)    15üb,1506,1502 
150-5   I = l,i4VAK 
(ttp.3(AV(I)-^LRüV(I) )-t.PSSV(I)) 

COMTINUE 
60 TO 1500 
lYPSrM=MMlMjY,xYPbN) 
IYPbN=MMAX(2.IYPSK) 
XTPENsMHAXjjYtlYPtNJ 
GÜ   TO   IbOü 
CALL   WAKMP(iROw&,KR, JY,Glll,l) 
ÜU   1507   I = 1,IMWV£.C 
XV{I)=XV(I)-GM(I)»AV(I) 
CONTINUE. 
CALL   WAKYP(iROwA.KR.JY,XV,2) 
CO^TlKUt 

IK 
IF 
ÜU 
IF 

1504,1504,1505 

Ü POINTS TO THE LEHT SXüC KMERL NEEoEO 

IF (IYPSN-IYPS) lblö,152»it)2 
IYPS=IYPSN 

u POINTS TO THE RIGHI SIoL KHERE NEtQEU 

IF (IYPEN-IYPE) 153.154,10^5 
IYPt=lYPEN 
CALL   WAKMiMK.ÜV) 
NKsNR.l 
CONTINUE 15«+ 

C 
C      LOwEK   bOUNÜARY   COi\)ÜI I JUIM 
C 

IF (LZLFF) 156.15H5.1545 
IS'+ö  NR=NR + 1 

L^EKFrO 
lYPSN=MxRY+LYLr-F»((wlxKy-2) 
lYPENrl 
IYENü=IYPE-IYPS-LYLFF+i 
DO 155 lY=l.IYtNü 
UY=IYPL-IY+1 
CALL   UAK,v|P(1HO^A^R.JY,AV,l) 
UO   15U6   I = l,i\JVAR 

IF (ABSU\MI)-2fcR0V(ln-EPiSV(in 1546,154b, 15u7 
1546 CONTINUE •*=«•»» 

GO   TO   155 
1547 lYPSNrMMlNCjY.lYPbN» 

IYPbN = MliAX(2.IfPSM 

- -    -  -    - -       - - — ■■—"■ -'-^ 
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15b 

lTPEN=MMAX(jr.lYPtN) 
L^EKFrl 
CONTINUE 
IF (LZEKF) 160il5fa«lb0 

C 
C  RtTUKN TO MAINLINL 
C 
156   JLNü=jENON 

NKST=NRSTN 
KtTURN 

C 
C  NtM LÜWLR KOW KE.OüiRtD 
C 
160 IF (NRÜTN-2) I70»l70il6l 
161 NKSTN=IMKSTN-1 

JENONsJCNON^l 
CALL WAKRKCNR-ltZrV) 
IBOT=o 
ITOP=0 
iYHSM=lYPSIM 
lYPEMrlYPEN 
CALL   WAK^RtNR-i.Zf'V) 
Z0LüV(NRSTN-l)=2M-0l-RMX*(Z-ZM) 
IYPSV(iMKST^-l)=0 
IYPLV(lMRSTi\)-l)=0 
GU   TO   1Ü0 

C 
C      REDUCTION   OF   NuMBLR   Op   POINTS   REQuIREU 
C 
170 
180 

LPKRF=2 
RETURN 
END 

CART ID 0105  DB AÜDR (+»-20 DB CNT 0216 

'—---■-  .-..-^■..       
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WAKTC.S(0105) 
♦ ♦WAKTC - STKATIFltD SUbMAKlNE WAKE, TURBULENCE. CHECK FQR MIN/MAX VALUES 

SUüRüUTIiML WAKTL(TEMM,TMAXiLFL) 
C 
C THIS bUBROUTINt IN THE WAKE PROGRAM CHECKS THAT W AND MM SATISFT 
C RATIONAL ÖOUNDS O.M ThEiK BEHAVIOR IN AN UNSTABLE DENSITY GRAÜIENT 
C 
♦COPY ICHtoAK) 
C 

IF (TEMM) lüfluOtüO 
10    TEMivi=0.0 

GU TO i+O 
20    IF (TEilM-TMAX) 10U,1U0.30 
30    TLMMaTMAX 
«♦0    LhL=LFL+i 
10Ü   RtTuRN 

ENü 
CART ID Ü105  ÜB AUDR ^220 Db CNT 0020 

D 

_, 
- ■- 
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♦♦WAKw 

C 
C     TH1 
C      FLU 
C 

♦ CUPY 

C 

c 
c 
c 

10 
20 

c 
c 
v. 

30 

50 

c 
c 
c 

MHI 

S(0105) 
R   -   STKATIFIED 
SUBRCUriNL   MAKw 

S   SUBPÜUT1NL   IH 
SHLS   THL   ROM   BU 

DIMLNSION   ZPÜS( 
(CMKAK) 
EdUIVALLMCt   (KL 

DATA   . ■.RRX/2HkJK 

TL    IYPS   AIMÜ   IYP 

II- (IMRX) JUUOU 
IF (NHX-MXR2) 2 
CALL SFVMV(ZP0b 
ZÜLUV(NRX)=^A 
IYPbV(NKX)=IVtC 
IYPLV(I\IRX) = IVH, 

SUdMAKINE   WAKEi   WRITE   A   Z   BUFFER   ROW 
R(l\iKX,ZP0S) 

THC   WAKE   PROGRAM   WHITES   A   Z   ROW   AND 
FFER   AT   THE   NRX   POSITION   FÜR   ALL   Y 

i)tRLCB(2H) 

CB(1» »DVEC(l)) 

/ 

L   VALUES   BMLK   FROM   ZPOS 

U,10 
0«2O«300 
,ZA «I^MWZF) 

LOCATE NRX POSITION IN ROW BUFFER ARRAY 

JsNRX-NPOS+i 
IF (J) 300,300,30 
IF (J-3) «+0,fOl30U 
IF (IVLCA) IbOilSU.bO 
IYPSX=IVECA+LYLFF 
IYPLX=IVECB 

wKiTL NRX INFORMATIO^ t-RO^i dUFFLR ROW 

NRXXs(NRX- 
DÜ 130 1=1 
CALL pdFDK 
CALL SFVMV 
IF (MOOÜ) 

10b CALL SFVMV 
GO TO 120 

HO CALL SFVMV 
IF (I-IBOT 

111 IF (I-ITOP 
112 CALL SFVMV 

GO TO 120 
115 CALL SFVMV 

CALL SFVMV 
120 NRXX=NRXX- 

CALL PBFOW 
13Ü CONTINUE 
15C RtTURN 
300   JERR=JERRX 

RETURN 
END 

CART ID Ü105  DB 

l)*MXKY+lYPSX 
YPSX.lYHtX 
( SLIMI ü , iVtRÄX ♦ IM^K , KECB ) 
(ROWa (1«It J),KECB (1 ) ,NWVEC) 
lU5»il0tll5 
(R0wa(7«i»J).RLCb(7)»NMOVE) 

(R0Wo(7»1*0)»RECb(13)«NMOVE) 
)   112,111«111 
)   I2ü,l<i0fll2 
UEKuV,KECB{7) tiMWVEC) 

(ROWd 
(ROWd 
1 
(SLNlQ,rjRXX,NWRtRECb) 

(7»I«J).RECb(7),NwVEC) 
(l3,i«j),RECB(19)«NW'EC) 

: 

. 

AOD«   304Ü        Dd   CNT   OOfeA 

^MMMMMilMKIM ■--"-    ■- 
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WAKMZ.S(0105) 
♦♦WAKwZ - STRATIFIED SUBMAKINE WAKE, WRITE A ZERO POINT 

SUbRÜLTlNE WAKwZ(l>*RZ,NKY) 
C 
C  THIS SUBROUTINE IN THE WAKE PROGRAM WRITES 
C  A ZERO POINT TO THE WORKING FILE 
C 

DIMENSION   RLCB{2J+) 
»COPY    (Cf-lwAK) 

EWUIVAI-ENCE   (RLCBU) «DVECU) ) 

DATA   JERRX/2HWZ/ 
C 

C 
If-    (NRZ)   10ü«lÜÜ,lO 

10 IF    (NRZ-MXRZ)   20,20il00 
20 NRXX=(NKZ-1)*MXRY+NHT 

CALL   SFVFL(U.0,RECB»NWVEC) 
DO   30   I=7»NkR,NwVtC 
CALL SFVMV(ZLRÜV,HECB(I),NK.VEC) 

30    CONTir.UL 
CALL PBFOW(bLNlü,NRXX,NwR»RECe) 
KLTUR^ 

100   JERR=J£RRX 
RETURN 
ENU 

CART ID Ü105  06 AODR öl'+ü   Db LNT 0030 

I - J 



I-"-^ -WW-—«■ mß^^mmmmim ****** 

A-92 

KAMM 
• iocs 
««INI 

1000 

100] 

10 

50 
fO 

'+2 
•+5 

«+6 
51 

52 

5<* 

55 
555 

56 

57 
60 
70 
60 

.5(0101) 
(2501 READER,0It>K) 
TlALliATlOU pRObRAl» HÜK FULL PLANE SWIKL IN WAKE PROGRAM 
DEFINE FILE 1(32000«2,ü«wK) 
DIMENSION YOLÜV(HO) ,ZOLDV(«f0) .VECC+O) 
NINU=6 
READ (NlNUtlOOO) ^Y 
FOKMATdH) 
READ (NlNü,lüOi) (YULDV(jy),JY=1,NY) 
F0RMAT(E12.H) 

HV=1»5 
NZ=NY*NY-1 
DU 10 JYzl.lgY 
IY=NY-JY+x 
I<:=NZ-JY+I 
YULUV(IY)=RS*YULDV(1Y) 

20LDV(JY)=-YüLüV(1Y) 

2ULDV( U)=-20LuW( JY) 
CU.VITIINIUE 

NY = NZ 
CALL   SFVMV(^CLL'V,YOLDV,NY) 

RMAX=ZÜLDV(NZ) 
^R = l 
RH=0.0 
WRITE   (1'NR)   RR 
WRITE   (1'NR)   NY,N^, (YOLUV(JY) ,JY = ltNY) t (ZOLDV( JZ)f J2--1«NZ) 
DO   100   I=l'b 
DO   90   JYrinMYiiO 
IY = MMI(M( jY + 9«Nt ) 
DO   80   JZ = l«l\iZ 
CALL   SFVFL(ü.0i\/EC,«+0) 
Z = Z0LDV(.J2) 
IF   (JZ-1)   7üt7ü,iü 
IF    (JZ-NZ)   H0f70,70 
DO   bO   J=JY.IY 
Y=Y0LDV(J) 
IF    (J-l)   b0,b0fi42 
IF    (J-NY)   Hb.60,60 
R=SURT(Y*Y+Z»Z) 
IF    (R-RMAX)   i+btbOibO 
GO   TO   (5l.bO«52«5H,5H,60) «1 
RK=(Z*Z4y*Y)/Rb/Rb 
VEC(J)=.Ol08/(1.0+RK/6,25)**2 
60   TO   60 
RR=0.5*(Z*Z+Y*Y)/RS/RS 
VEC(J)=ü.0 60*(i.0-RR)*LXH(-RR) 
GO   TO   60 
RR=3.0*(Y*Y+Z*^) 
IF    (R)   bOibU.bD 
IF    (R-RV)   555*60,60 
VEL=(1.0-EXP(-RR))*(RV-R)**2/R/15.0 
IF    (I-H)   56,56.57 
VtC(J)=-'\/EL*Z/R 
GO   TO   60 
VEC(J)=VEL*Y/R 
CONTINUE 
WRITE   (1'NR)    (VEC<J)»U=JY,1Y) 
CONTINjUL 

, 

mmm  - -"-   "-- 



* m^^^^mfnmmrmr— —-,l mm i   " " n"«" 

A-93 

90    CONTlMUt 
10U   CUNTIMJC 

RK=-1.0 
WHITE (1'NK) RK 
CALL EXIT 
ENO 

CAKT ID 0101  DB ADDR S^lO ÜB CM 0060 
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