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ABSTRACT
\f This manual describes the FORTRAN IV Program developed to
. .
"analyze the flow field associated with scramjet exhaust
syétgms. The instructions for preparing input and inter-
preting output are described. The program analyzes steady
" three dimensional supersonic flow by the reference plane
characteristic technique. The governing equations and numer-
ical techniqueé employed are presented in Volume I of this
report.
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I. INTRODUCTION

" The FORTRAN IV program described herein analyzes inviscid -
N ' '
\Qhree dimensional supersonic flow in scramjet exhaust systems

by use of a reference plane characteristic procedure. The

governing equations and numerical techniques employed are de-

.scribed in detail in Volume I gf this report.

The numerical grid employed in Figures (la) and (1b) follows
streamline projections in each reference plane (R,Z) or (X,Z)

or (X,8). The grid is described by a matrix of points (I,J)

" where "I" denotes the streamline projection being traced in a

reference plane and "J" denotes the reference plane considered.
The number of streamline points (I) may not vary from reference

plane to reference plane, and the addition or deletion of

~-streamline-points 4n accordance with step-.size considerations

“is provided for in subroutine "SPACE".

.
v

-

-

- o .

For internal flow calculations the program may use either
Cartes1an (X, Y, Z), line source (R, 8, Z) or cylindrical (X,
'R)rébord1natestiken&h@ Lpon tHé 1nterna1 geometry cons1dered
For the external flow calculation the Cartesian system or cyl-
indrical system is used and the switch-over is performed auto-

matical]y in subroutine INTER. The marching direction is either

R or X and the direction normal to the reference plane is either

P A - - . . . P . . N e Y »
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6 or y. Specifying XJ = 0 or 1 with XJ1 = 0 in the input de-

oed

F

2

.

termines whether a Cartes1an or line source system is used.

»For the cylindr1ca1 system XJl =1 and Xd = 0.

AN
~

N

apply:

[ ol

fs.

Forlthe program described herein, the following stipulations

W

e
[

(1)

(2)

(3)

- = - N .. -

The internal flow is underexpanded.

The conl and sidewalls end on a plane X =
constant The s1dewa]1 edges at the cow]
1ip p]ane are assumed to be - stra1ght lines
for external central module configuration

(Figure 2).

The program ¥s dimensioned such that ten (10)
reference planes may be used with forty (40)
streamline points in each reference plane (40,
10). This, of course, may be changed depending
on storage ava11ab111ty and the number of gr1d

o - A - ) LN N

po1nts needed to comp]ete a prob1em

The flow deflection at the sidewall exit is

sumed to be zero.
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I=IMAX (1)
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1=1
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J=1 2 3
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(5) For the cylindrical coordinate system only

central module flows are possible.

N
In general, doubly curved upper, lower and sidewalls can be
assdmed, the only limitations being those given above. Sub-
routinéé TWALL, BWALL and SWALL describe the shape of these

"walls using paraboias defiﬁed ?n the Inpuf Section;

Thermodynamic curve fits are contained in functions FT, FGAM
and RHEQ, for temperature, equilibrium exponent and density.
.These are multi-variate fits obtained from data in Reference -

4(1) and are described in Volume 1.

The external flow calculation requires specifying the shape
of an ipternal stream surfgce Qescfibgﬂ bxla gwo harameter
.parabola as;in:JWALL. .Subroutine COWL,coﬁputes the under-
expansion interaction between the internal and external flows
at the cowl edge station. This data, the internal flow data
and external flow data provide the necessary initial data sur-
-face and boundary conditions to calculate the rexternal flow
interaction (Figure 3). The strength of the underexpansion
shock is ca]cu]atéd in HSHOCK and the properties on the con-

tact surface are calculated in CSURF. The crosswise shape of

.the ,discontinuities. is .calculated in ALSHOCK.
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For end modules (Figure£4) WRAP calculates the property variations

as a function of a local reference plane .orientation..in the wraps

around region of the flow. e = *
The program computes derivatives .for each flow field point on
the initial value surface in DERIV while derivatives on the new
I £ '3 data surface (r + Ar or x + AX) are computed-<in DERIVIN. -<Integral
correction factors for mass flow and total energy are computed in
ﬁOTHER. The flow field properties are corrected in UNOWAT based
on these correction factors. The user choses the frequency of
- app11cat1on of these correct10ns by an input~varfablé€ described in
0T Sect10n II, "Descr1pt1on of Input. s s T -
The main program executes the characteristic calculations and
) provides the control gecessary to execute boundary ca]cu]at1ons,
.- compute thermodynam1c”data et¢., and provides for other per1phera1
computations or instructions necessary to complete the overall
calculation.
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IT.

Card -

Number

DESCRIPTION OF INPUT

A. Initial Input Data

Format

1

=
-

v <1

o

I5
15
IS

IS

I5

IS5
I5

I5
'ElO-O. :

IS5

Columns

Description

1-5
6-10
11-15

16-20

26-30
31-35
36-40
41-45

46-50
. 51-60

1-5

final marching step
print interval (in number of steps)

restart indicator (0-initial run;
l-restart)

indicator for second order accuracy
in characteristic calculations
(0-first order; l-second order)

indicator for second order accuracy
in crosswise dérivatives (0-first
order; l-second order) NOTE: if this
input equals 1, the characteristic
calculations are also second order

mass flow and energy correction
interval (1n number of steps)

number of reference p]anes a]]owed
fo; in dimension statement (now is
10

intermediate punched output may be
obtained at a maximum of three
stations (input station numbers de-
sired, if any)

stepsize factor (presently 2)

JMAX number of reference planes ex-
cluding sidewall but including planes
of symmetry - maximum is 9. NOTE: if
run termination is in an external

end module configuration, the maxi-
mum number of initial reference planes
JMAX=9-NUMEXP; where NUMEXP 1s 1nput
#5 on card #2.
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Number of data points on each reference plane are equal (i.e., IMAX(1) =
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TR 166 - Vol. II
Card
Number Format Columns
-2 15 - 6-10
15 11-15
I5 16-20
15 21-25
I5. 26-30
<~ - 15 = -31-35 -
I5 36-40
~ v 15 -
*Note:
‘ IMAX(2) = ...= IMAX(JMAX))
O AT S SO S
ke . i 4 e kS e v

“Page 11

Description

internal symmetry indicator (0-one
plane of symmetry; 1-two planes of
symmetry)

external symmetry indicator (O-one
plane of symmetry...)

external flow indicator (O-end
module, l-central module)

number of rotated reference planes
for wraparound calculation (max is
number of data points in z direction
between vehicle undersurface and
ZSAV, described on card 3) - ex-
ternal vehicle undersurface is a
plané B

sweepback indicator (0-no sweepback;
l-sweepback). If this equals one,
the number of initial data points
in each reference plane and sidewall
must be the same.

—_— - - 3 » : -

IMAX(1) number of initial data
?oings in first reference plane
J=1)

IMAX(2) number of initial data
points in second reference plane

CW=2). . L . oL

- - k- NN o« - CAR - .

IMAX (JMAX) number of initial data
points in last reference plane

C(eamAx) -

Py 3'.-2—>
P TS : TR X
% S0 wie  med Brar @S

#r. ae
T -
L83k £

R
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Card

Number Format

"3 - E10.3

£10.3
£10.3
£E10.3

£10.3

£10.3
E10.3

E10.3

e’ v T e ™~ x -

-

poFh PR SR B 8 T e B 8 Y & & B R
' Page 12
Columns Description
1-10 origin of (r,e,z) coordinate sys--
tem of initial station (ft)
11-20 XJ-(0-Cartesian; l-cylindrical)
21-30 XJI-(0-Vehicle I; 1-Vehicle I1)
31-40 X coordinate of cowl at end of
] fvsidewa]l (ft) _ o
41-50 radial distance to intersection
of cowl 1ip with sidewall or last
reference plane if no sidewall (ft)
51-60 final X coordinate of run (ft)
61-70 ISAV-Z direction point of JMAX
. _ internal reference plane which
T 7 T defines origin of sweép around
~ coordinate system '
71-80 static pressure at _vehicle infinity

-

L )

conditions (1bf/ft2)

t

e - - L - - -

«“ If input 6 on-card 2 *is zero;- leave this-card out of deck:

3a £10.3

o . ... E10.3.
£10.3
3b  E10.3
£10.3

fxd
g
¥
I
E

- 1-10

B
11

-10
-20

Hide

X coordinate of sweepback plane
in first reference plane

... X coordinate of sweepback.plane

‘- in*second ‘reference plane-
- |
/
X coordinate of sweepback plane in
last reference plane or sidewall

if it exists

initial 1ift

initial thrust

a5
Py
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Card
Number Format
;37 E10.3"
E10.3
£10.3
. 4a_ £10.3_
£10.3
£10.3
£10.3

T, i < e o g 2
e T AU R B gl S o S o
U A . s b FORIC 2L T YOG, 51

Columns Description

21-30 ‘initial pitching moment

31-40 z moment axis

41-50 x moment axis

1-10  angular coordinates (XJ=1)
* (degrees) or y (XJ=0) coordinate
(ft? or first reference plane

11-20 Z coordinate of first data point
(I=1) on first (J=1) reference
plane (ft)

21-30 Z coordinate of second data point

e (1 fZ) on first (J= 1) reference

.. . I plane (ft) 7

2z coordinate of last data point

(I=IMAX(1)) on first (J=1) refer- .

ence plane (ft)

A{1f ¢here_are more than-6 data points on a .reference plane continue

on the next data card in Coiumn #1 With“same format)

4b-4m
fi R
i T

ES:
i

Same as 4a for each of the reference planes.

Leave th1s card out of

© e

equals 1:

¥
.
g
"

1-5

618

input ‘deck- if finput 2-on card- 2

]
/
/

number of initial data points on
sidewall

z coordinate of flrst data point -
on sidewall (ft)
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Card _
Number Format Columns Description
Z 5 1 tio.b 16-25 z coordinate of second data point.
' . . on sidewall (ft)
E10.0 2 coordinate of last data point
on sidewall (ft)
6 15 1-5 ~ number of parabolas used to de-
fine lower wall (max is 3)
7a E10.3 1-10 distance R defining starting
location of first parabola (ft)
(input equals input 1 on card 3)
E10.3 11-20 coordinates for first parabola
. defining lower wall (for T=THETA
or Y, and X = marching distance)
Z=A11X2T2+A12X2T+A13XT2+A14X2+
A15T24+A16XT+A17X+A18T+A19 |
i ) inputs A1l - A17 ) )

W+ o o E10.3 - 72-80- 4 e s e e

8a £10.3 1-10 Al8
£E10.3 11-20 Al19
) F S A S S A
7b,8b Give starting locations‘and coordinates of the second
7¢,8¢ and third parabolas defining lower wall (if used).

-9 -~ Same.as cards 6, 7a-7c and 8a-8c except coordinates for
. 10a-10c¢ , 4
“11a-11¢  eéquation of upper .wall.

- -

2 =5 - a .

"
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Card
Number Format Columns Description
12 - Same format -as cards 6, 7a-7c and Ba-8c except coordi-
13a-13c¢ '

e
b

o

14a-14c¢ nates for equation of s1dewa]] (these cards are only
necessary if input 2 on card 2 1s 0), where parabola

is T= A31x222+A32x22+A33xz2+A34x2+A3522+A35xz+A37x+

y:
b3 . g - - - -
*

A38Z+A39.

The following is the input format for properties at data points
in the flow field. There is a set of 6 properties for each
reference plane. They are read from 1 to the number of data

points for that reference plane (IMAX(J)) (inputs 7,8,... on

-card 2). If there are more than 7 data points on a reference

plane the remaining data points are continued on the next card

with the same format.

15a E10.3 1-10 pressure at first data point }n

first reference plane (1bg/ft<)

E10.3 11-20 pressure at second data po1nt in
first reference p]ane (lbf/ft )

£10.3 o pressure at last data point in
first reference plane (lbf/ftz)

-
: . ' : . .
-3 p s ™ g s s e ey %% v £ o RN -

b

PPty

&£
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Card™® .
Nunibér'=' Format.:-: Columns. Déscription
Lﬁa-r Same as 15a except va]ues of PHE* (degrees) y
S IRt A - SR Rt See an the
17a SamecqerSauemcept values of Q* (ft/sec)
18a Same as 15a except values of SI* (degrees)
19a: . .Same as 5&1531 except values of H.static enthalpy (f tzlsecz)
303 i, ;+Same -as 15a except values of ¢ fuel to air equivalence
ratio °
. ¢ z Qj - equ111br1um hydrogen -air
" ¢ = -1.2 méthane
o ¢ =.:2.-:ethylene .. . - : .30
¢ Suomown L0a ’i;/‘-'.f.f:;.";' v 3 ) )
*PHE is the angle associated with the direction cosine of the projec-
tion-of the veloc1ty1vector Ln the referenceqplane :and .the .marching
Larrcthoon at RIS BT PRI
direct1on R or X. o ‘
2% Same &t 153 eyvcept veiocity lowporent o Lcireciiod
- st cxdewall JFtienc); ' . '
Q is the projection of he velocity vector in the reference plane.
SI is the angTe é§ 'c1ated ﬁﬁth the d1rect1on cosine of the velocity
vector, and its projection in the reference p1ane.
Woaren Fornal otiias GrnETi TR
15b-20b are :the same as:15a-20a. except propert1es are in -the
second reference plane R A i
A S v A , 4 , A
ok P KX ek B e A N - PR e & o EN S . . . -
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A L 1! Jele ia.
Card
NUmbe“ Format Co]umns Descr1p§1on
15n-20n. are the .same as 15a- 20a except propertles are in the
[ W R . . .t oL e R R B G il
1ast reference p1ane
b : Lo Lo Ear . G R2rE 15 03 e i otoa o Tyuoaions 20d 8
: ety Ciignce piane. Toox oars cgr 4
If 1nput 2 on card 2 equa]s 1, there are no more 1nput cards
CaieTs da thr o froe lieam fisauo D cavs
for 1n1t1a1 1nput
IR T e A S A A I noi PETH T
Trput oo Tt oo exor U VrIotine uroo a0, ¥ €0
21 Same as 15a except “at side wa]]
mody Vlg.crtoos ds el coarntlt o he aernber 27 satern:
ro22ywpn0: Same.assl9a.except-atisidewall. ... .= | .n soig Z;
D-:’ll t o ‘ : B - ‘;i ’ '.. : ::!‘; ol Ar; ‘;\'— - -
23 Same as 20a except at s1dewa11
Sube 4 L 17 xme oz -trl:'.".:';-" I SO R L L B G T
=i.84 = pv.Same as.iba except velocity component in Cartesian X
direction at sidewall (ft/sec).
T £ic. 1.8 Tolu.atien of fivst data o0 i
25 Same as 1b5a except velocaty componentimn Z-direction
= - - at sidewall (ft/sec).. pt auat s 1o oiGeuages o
. - - “ . . ,1‘.‘1 fowl )
B Cowl Inputofata 7 Yoeaticrn =7 cecan? aga-, oo
: . Ir fiven veterivce piane 70}
Card ,
Number Format Columns Description

1-5 nupbgr of external flow points
{mipimum is:3,.cowl ]lip point,
limiting external stream surface

point and one dummy p01nt)

- . E o SRR AN SR . - C e d e -
i HER IR L VA Lo i LT 4 .v",‘.~'.1'\.-"- 3o .

cnumbper: of . points. in;Prandtl-Meyer
fan including data downstream of
Liun. o shock (recommend 7, maximum 9)
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TR 366 - Vol. II Page 18
Card;
Number Format Columns Description

iThe;fol1owing is the input format for properties at data points
in the free stream. - There is a set of the Z locations and 6
properties for each reference plane. fhey‘afe read from 1 to
the number of data points. in the free stream (input 1, card 1).
“This is done the same as cerdsriSaréoa?to HSn;?Onjin ghe ;nit§a1
Input Data Section éxceﬁiiﬁhé'z locations are added. If an end”
module conf1gurat1on i6. being computed the number of externa]
reference planes is the original JMAX (input 1 on card 2)
fplanes plus the number.;of. external p]anes &anut 5.0n card-2) .

Subtract one if external vehlcle undersurface is a wal] rather

than a plane of symmetry.:

2a E10.3 1-10 Z location of first data point
, . Jg-%a o»»-. in first reference plane (ft)
- = - o~ = gy~ ~(input equals Z - coordinate of
Kom P . 4n o= B F. Giten -r-.t h e ..C OW ] ) “w Zoan . o - .
£10.3 11-20 - Z location of second data point
. . in first reference plane (ft)
ooy Ty LT T oI i L B w0
£10.3 Z location of 1ast data point

in first reference plane (ft)

For uniform external flow allow sufficient Z direction space

.between_cowl 1lip. and limiting external.streém"surface-point for

& e LS - > -2 . “a £ .

*shock propagation.



‘Format  Columns  -Description

B RENas fa rerenil s
3a Same s 2a ‘eXcept V;

4a

) & Sam e_ps 2a except values of PHE (degrees)

«-"'\ 15

rd "b‘b

R DTS AR 7% S ."Z?:itf;(‘.’ 'J.;'."'!‘\(n'f"'

5a Same as 2a except values of Q (ft/sec).

i Loy

£

> oL w’ . 1-:5(': 3:.‘:}3,&% 'i’: ‘75:?3 '-‘-‘J"‘E"."' oo ,,
G Same as 2a except valies U SLdRRFIEN, 1T
. : i ]1‘7""‘:"-‘-5:‘,.!35 A bn o l,

7a Same as 2a except vaTués Lof H 'stdtic ehtHa]ﬁyc’”Si“ff

(ft2/sec?).
LG 3 17D

8a Same as 2a except values of -¢ fuel to air equivalence -
rat1o. . . : - : :

o~
. H

T

2b-8b Same as 2a-8a except properties are in the second
15 reference pya@e run:cr 07 pacaboias Yo rguatioe

_2n-8n Same as 2a-8a except: ﬁ pertfesLére 1n’the last re-
) ‘ ference plane.

- .- - - - . . . . . i -
17k ; T P s D R KRR S A ST
1/ £ 18 D:«..:‘.F ‘.1:- _.A'\-‘, T0e 0L ang [N 7 A P § B
oo b 3 . N Ay i e s e Loz
i'ai.c Szefion ex .f.‘.L RN lCe-’:'.:.?,- A SR IO N S A
Ao TR

~If input 376n ‘dard 2 '¢f "Initiafl “In put ‘Section is one, cards 9-14

are omitted:
e ) W

. e 4.4 S PR b
a Lo id- -0 07 Dat iz
4] ., [ . + - - - . .
veld o S . A n..¢ TR
o (: v : 1 ’t‘ - ¢ - '.:

. L - \m_l el
. % .

g - aQe.as Za ‘x'eb 1ong veh1c1e undersurface. o

A

10 Same as 3a except along vehicle undersurface.

C. hc"uV‘Euﬁ A N

—- . PR e m en e

11 _ Same as 7a except along vehicle undersurface.

) TThneoroges o s seltaded gsing hos fire . Luaeen da w0
© .12, ..., Same as 8a except alang vehicle undersurface.
HE SRR SN I B - SO O S e Y AR S [ e L [Eh PR I
.

- .

L .

Z by 3 . . ) B . .

B T o ok el . - N T * - Iy [ . A . "

S
Ity
13
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“ . . .

sweeobath 17 Lhis 5ption was U4,
Card ' ,
Number Format Columns Description
© WhTnevs: '3 PuRTA décs is yognivad printed OUTEUL 2t ThEt Sta-

13- Same as 2a except velocity component in Cartes1an

ticn o X adirgction atong vehicle undersurnface. i) 1nnur Lowa

SECK Wlti Tho o wvoe Sler trot iL omay be desipabde fe o cnapc -
14 Same as 2a except ve10c1ty component in Cartes1an
st varetak idikrection-aljong. yahlplexgndersyrﬁacqr Lointeryal
LionuTIer 37 S siilooon ;zur.*” A oFi. iF the cuwl has heoo
15 £10.3 - 1-10 angles in each reference plane :
sessed 2'T vpits ore coen. oo oly equals a,gqnsta@t),asgpc1atqd
: with the direction cosines of’
2d, . L.V lutev bve sueor ithesintewactions .of the cowl Lip
- and the plane X ‘equals a constant
-;0"".‘ 1 s
E10.3 11-20
E10.3 '
16 I5 1-5 number of parabolas for equation
: of limiting external stream sur-
face (maximum of 3)
o - .. e - . . . . . ) A o 4 -
“ "17 & 18 Same as cards 104-10c and lla-1lc of Initial Input .
Data Section except coordinates for equation of
limiting external stream surface.
19-21  Same as cards 12, 13a-13c and l4a-l4c of Initial Input
Data Section except coordinates for equations of ex- ,
- . - . ternal vehicle undersurface (only use these cards if _ .
T L external ‘vehicle undersurface is"'not a wall of sym- *
' metry). :
C. Restarting Program
" The program may be restarted using the final punch deck or any
1ntermed1ate punch deck at any po1nt outside of the 1n1t1a1 ”i?b
.-. h\ /d

ore L il e o - .- .
A HE e x
5l w3 7% 5% e & - & - 4 A



-

ey
42

T .

TR 166 - Vg1 11 SRR T S pagegr
sweepback 1f this option was used.

Whenever a jpunch deck is, received, printed output at that .sta-,
gﬁﬂﬂnjgyéijﬂgjigh;;iiéiéuiéék.nﬁRJQﬁﬁﬁzth%m}nitia] Input Data

deck with the exception that it may be desirable to change in-

put variables, #1. [final marching step] and #2 -[print interyal

(in number of steps)l- on p unched card #1. , rlif:a khe cowl has been

Passed all dnputs are completed.; If the | cowl has npt been: pass-

ed,. the Cowl lnput Data deck .is. appended and. the data. deck is

complete. ;.. SRR B R Fha oy v ot ior (certesian end Sylinoed-

. - 2 - | T - . - .
Free stream ocints ara princad ihe oocar £ CONTIALES
s

N . S L~ =, o> Ll =, - - o R " R
marcaine 9w ine Jartesian sysier w raocave OV o R R o

- . - ' - -

£ 3 g . PP PR S R 5 20, ST hEN - .
pefore with tn2 2g¢ition of ru® ) ALWLA 0 SETAR, 1S 2nd ftow weroo
- b + - : - - - - . -
abies p ths esnta- al cronarsuad vegio 7 < veasuyoa foog
H ol ALY AN h 5 . - - - . - = -,
the "ISAY 5oTnL . 2 ZUGOYIN £ YALE 3 30T ENETG fh oan £7-
Ledoed shoc Toznssuntors B I e nE- e P et 2

o .
& . - Ve A
typre {0 - downrenning $ho0E T o e dning opoe
DTTE e ogelt o - 2 : ¢- G oo irene 4 :
3 - P ¢ i ~

tna irput va2ioes 50U 2 PREAR SRR 2 E RO RS IO AR
£2.

" - . .

P e - . . o e - X e < N o .
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TgRase swerinr T T T T e

£

111, :DESCRIPTION -OF:OUTPYT /v -hifs.

A. Qutput-Fermat:; The progrdm prints.a narrative

describing the inputidata.thati . has sbeenrredds steps T2nin
since Sritial diaput sccepted

At every "KOUNT" wh1ch is a mu1t1p1e of the print 1nterva1
rz25iks \L";?r\.l"laf ayoiinm
starting with KOUNT= 0 the propert1es are pr1nted at each grid

""‘j SN AR M j‘lri,’_.

point in the flow field. Th]S incfndes s1dewa11 output if
' Lriesis systan g} T

applicable. Marching steps are taken in successive radii

T B

(1ine source system).or in_theﬁg directiom (Cartesian and Cylindri-

cal systems) . until the 1ntersect1on of the cowl edge and the

T -V-v«~:l,-..r~ R GAREES R I SH A tet v TS
last plane of symmetry or s1dewa11 1s reached, At th1s t1me
f v Yardriczl sgstnl o
the properties are 1nterp01ated onto the p]ane X = XLOWL then
crdéinate T L. {Cariesi
the shock and contact surfaces, the Prandtl-Meyer fan and the
}t '~,—g anse 'r;;l,.ﬂ‘_;

free stream points are printed. The program then continues

' march1ng 1n the Cartes1an syszem w1th the same’pr1nt scheme as:

before w1th the add1t1on of ALP; ARPHA BETA IS and flow vari-

ables in the external wraparound region at radii measured from

$ "*"'r:
T otuerdinatns 7

the "ZSAV" point. Tﬁe program prints a statement when an em-

_bedded shock is encoantered pr?biSrstatemeﬁtdinc]udes its'

’type (2-- downrunn1ng “shock; 7 - uprunn1ng shock) IS, ALP, ALPHA,

5 S ah : You T oQ ",." (S S E SR

BETA 1n each reference p]ane The program term1nates when either
cafovraenp ].«v\— :'TA' '_C
Ry e (A [ 3 Ll E

the input values of final X coordinate or final "KOUNT" is reach-

o Yoagr g Seb b i oeg
Ed. - r.’i: - @ruaibl gsialya P A R SR H [
- P . e ) .
- \
Yy ~5 ¢ N o mAarC 4 -
Cys s n < v o= PRES a
n ’ -a

i . -~ -
ti n n C i H 2

sim A P ¥ -

2.1
g
g
I3

?

&

¥

i

§

]

B,

L TEer
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Identification of Variables.

(1) Reference plane output

- THETA"

o

KOUNT

PR

as

S

number of marching steps taken

since initial input accepted

radius (cy1in6kﬁ§a1 system)
(degrees) ar X coordinate

(Cartesian system) (ft)

reference plane number

arigular coordinate ih degrees
(cy]iﬁdfica] system) or Y co-

ordinate in ft. (Cartesian system)

~ of reference planes

data point index within a refer-
a . e S & - . - - -

ence plane

Z coordinate (ft)

v H
EN o 5. o >

presgureﬁ(]bf/ftfg ,

projection of velocity vector in

reference plane (ft/sec)

ang]e;assotiated“with the direction

cosine of Q and the marching direc- -

tion R or X (degrees)

> C

T
)
a2
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I1

1

(2)

GAM

,‘,,A. -

"""vL ‘l

s
tion cos of

contirus <y ~nd
vector (dégre S)

P L
[N A

Mach number

inrle zusofnizxied with tne gires
stat1c .enthalpy. (gg245~chp
ioc, co{erency piers and tio tg
fuel to air équivalence ratio
ann G otne ciscoriivuily

3
density (slugs/ft”)
Ergie Ps3Colaied uoh T Jirvec
Tsentrapic. exponent r. :ico.

{l/u

of A ilpgrirt
temper ture {°R)

LR B I e s

"angle assoc1ated with the direc-

gidewall output (extra variables printed)

X

VPQ?@Peace nler

Captesian X coordinate of .data

g e v AT -

-

o
EI

- e

ﬁaﬁfé§¥a§kfzééordinate of data

point

Ondyor i

- SR VIVECEH PR RTE

component of velocity vector

S TRt L C
X direction -

component of velocity vector

Y d1rect1on

LA \::.'.-'

component of 'véldcity véctor-

Z direction’

A

el

in

in

in
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(3)

Discontingipieg L srneL

ALP

ALPHA

BETA

IS

angle of in;qg§p;;ion between dis-

C°"t1"01ty and p]ane X or R equals
Co s £~ TG R RARS] TR
a constant

WaYe

ang]e assoc1ated with the direc-

cnoan o [l\ ST . R

tion c051ne between the normal to

LI EE
PN SERC ¥

the reference plane and the tan-

-gent to the discontinuity

angle associated with the direc-

tion cesine between the intersec-

_tion of discontinuity and march-

ing direction

matrix whose non-zero elements

indicate the data points in each

"reference plane where a discon-

tinuity exists

Column 1 - first uprunning shock wave

.Coluﬁn 2 - first'HOWhruhhing shock
wave

Column 3 - first contact discontinuity

Column 4 - second dowqrunning shock

wave



TR.166; -_Vol. Il;
1V cunnOuT T TE i Column.5 - second contact discon-
. PERUE SR U S E N B N I I
- tinuity
&, Sulvoulicos Column 6 - third downrunning shock
wave
Kame < Dueorinoson
' Column 7 - second uprunning shock
boooluETIR CoGnrerpolenel dnioyra. FWAN@rpoze1iis onaw
el ine ¥ cquats Uocourdicite 2f covd
2. 7, cingle tarle ¥insuw drrerralztian oo
extrapnizticn o/ Flow gronortiz oo Used
- fov Aeriyeroves N daa - viferenea wlgtas
Q [oliaatiadits! - - ey e . o 4
3, STLF Semp. e marohiieg sten boned oo oghacazronistic
criteria .
- . b, Ih?A?A‘ . oacrepis ‘Qi‘iqi input odate one progran ro

Nt
cl
Qo

S o ©ostart -dez

MOA T D "o el R o T .
5. INDALZ Rzopts oAnterior iavg pnlatod d-ty o dn Llane
F‘QLC‘ Fks] » C_gr)u_('.- a0 o - . ,] If‘.:.. L:i"":-f:
Y . 3 C s E
2id e ond
a - o [ - .
~ SR IR . :
Y Lo comartey I oprtyag et o an s Lt
R - tu s P T . an Gl LT \
D .
cr L Ur ot RS
- Sk - . - I - . . R
/. IREFIS LN SO SR O 7 AR TS -
Ao - - S SRS - e R P . : -
- . CHSTOAT AT UL s T oA Lty S iAo
- - e - .
&g s et E7 e B - N o . “ ot o> S -

e
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SUBROUTINESIAND:FUNCTIONS

P a;:A
[TV B

-
'
el

INTER

STEP

INDATA

FSHUCK

INDAT2

o
13

§

J

Subroutines in“zora’ toroastion fictors for

int erpolates inter L‘tl W PR

))

“ ZiT

v

-—-l

QP
Yans 1 squals 1 cagrainate of covl.

T I T g _— .
singTe 'tablé “1inear interpolation and

extrapolation of flqw‘pnqpenttes&tq.be,used.;
IR X PR N PR VR - TS LU Sl RS Ly & FR I e i W SN
fpnidgriyativggiponmal_tg;ngfenen;giplanes{ﬁ
ORI U o el [N » o IR AN I N SR Y i

Ny

computes harch1ng step based on character1st1c'

driteria

COMDMY S 5. BT Tt i i
dﬂﬁéﬁ@s*ﬁﬁy¥ﬂaﬁkiﬁput ‘data Tnd program re-

start data g : . ',p,;w.n, .

(oo LrANeYTrIe: 2D LVeon o RO

dE?éﬁ%Er%%¥E?i%¥zﬁﬁ%érpoTated data in plane X
equal, to. X cpordinate of cowl and free; stream.

data at same X

computes properties upstream and downpstream . -.

of al) contact surfaces. ., -:. -,..:% v,

V{‘::-*.'--: R R R
compl'tes brbpert1es downs tream of all shock

discontinuities, in marching.directiop, .4

N 3 PR ;
- PR PR Sy
H LR

Guras divroolinn ool roes ot cF Ao
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Nare B Yk
Name Destription
2 lr.\.,'.':i-';:'.c - SOiGL v Tec f:"!“)xl Y veas 7t - PR R s i
- 5 SO etes TLow aroperties wvn correvs of £l

8. MOTHER computes integral correction factors for

mass flow and tota] energy

. e r._' o . r :
VI S i0aer wall 1t rew TaeCning sten gnd

(B4}
i o=
-
-

9.. COWL | 'cﬁhHUtésf@ﬁbﬁﬁ*éﬁ?fééeﬁswwembﬂmﬁfconﬁmdt sur-

Y e face strength and extent of Prandti-Meyer ex-

I B W3 1E oty neyw merching step ans

pans1on norma1 to cowl edge for under expanded

WU 24 A LA
LS a.r e Ay ey :
- .l.«) L ."\_‘.- .)A W ,,e* Wa ‘.,.

internal flow

\ES [T 3 5 . .
-G o NSO : - v ooty & ~ oA N
CAINLE evy g ttacsmnng g Prugsonm Tiue P

10.. ALSHOC computes ang]es assoc1ated with the direction

sy P .
J H MR 4'11" .,,-'a‘ Y

cosine of. a tangent to each discontinuity in

[P

e
>
:

AlLushs “the*Erbssw1Se~a1féctioncfor:each reference

sC - :glgne

PUALES UYOTevIEs anross sircontiasile av

"no
<

o » - o -
g =N - -

127 'FsHotk "i% Wputes Flow:properties: upstream: of shock at

-

ma‘rch finig” st@ition cciculaticny for anc

new

module cafculztion

13.. NALL computes flow properties associated with s1de-

BN .

€r.  PulLy TdrToguaens TerLl Sfeivay youtoae
T L | 2
L . < . - S r o &

b v

23, VSdR com= . Sravac o

14a.. SWALL locates s1dewa1] at new march?ﬁd'§fe67&nd com-

>~

Ciéntiny < R R,
putes. J1rect1on c051nés of 'sidewall for

ca.  PHOH siCartesian-ar:line source system. . ., .

) ) S ‘ﬁ-;ij-h .f ’:f":i”' T e
14b.. SWALLI1 locates sidewall at new

,r'§ N r.pno.

march1n§ stép ‘ahd com-

putes direction cosines of sidewall for cylin-

drical system

e b s LR n
& N >4 e PN & = & e i v 3

[

h
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Name Description
I 15. CORNER computes flow properties in corners of flow )
T T T field
16. BWALL locates lower wall at new marching step and
computes direction cosines of lower wall
) 17. THWALL locates upper wall at new marching step and
computes direction cosines of upper wall
.18. ERROR prints error statement and program line num-
ber nearest iteration erro e e e
- - - -~ " Lale z- v M ® )
19, ADDSUB add or subtracts reference planes
20. WDISC - computes properties across discontinuity at
external vehicle undersurface
.~ 221+ PLANES- -~ inserts' a pseudo reference plane in flow to
facilitate derivative calculations for end
module calculation
22. PSOLV is a four point least squares routine
: O S U AN S DU AU A L A e
23. MWSHK computes line of intersection between dis-
continuity and vehicle undersurface
24. PNCH gives intermediate and final printed and
* " " 7 777 “punthed output used to restart the program
A -~ > - . - & e b - - ) ) .
s - - v ! - ) . ) 2 .
% Lo fa ® s s ok - Ed e - hd -

E
Kn



B e e T Tl L L PP

t BB OS82 88 5885 é”% £ 8 5 8 &8
TR 166 - Vol. 1II Page 30
Name Description
i 7257 SPACE" " adds or subtracts-data points-—-to facilitate -
2 . H s - 2,

maximum allowable marching step

26. SWEEP interpolates data points along throat sweep-
back plane
kS - = . . . , .- P - « .- - » . - — <. =
27. EMBED locates embedded shocks -
28. WRAP computes derivatives at all data points except

-discontinuities on two reference planes bound-

ing QQP wraparound area

. a- = v L o bl e, - . -~
29. SOLVE solves the determinant of 3x3 matrix
30. TBLDUM sing]e table linear interpolation used for

derivatives on reference p1anes bound1ng wrap-

) around area

31. ALWRAP computes angles associated with the direction
cosines of a tangent to each discontinuity in
crosswise direction for planes bounding wrap-
;. iy - : . a afound“reg%bn;: D A U S A S S i
32. L TH M computes 1ift, thrust and moment
33. SETN sets f]ow variables and crosswise derivatives
»- - 2 M - o ws .- - -
. : . . . at the new stat1on equa] to these quant1t1es at

old station prior to the new station being calcu-

lated

B
g
Bl
B
e
¢
z
¥
3
|4
'
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Name Description

z34: UNONAf‘ - cp}rec;s fiow field pébpertieé based on correc-

tion factors computed in MOTHER

35. DERIV computes crosswise derivatives on initial value

surface (old station)

T

36. DERIVN computes crosswise derivatives on new data sur-

- face (new station)

B. Functions

-~ . - g - . —- P P, =~ - -
Name~ ~ Description
1. XLAM computes bi-characteristic directions in each
- - . rgfergncgﬁplqne L L
2, F~ 7 computes the terms associated with derivatives

normal to reference plane used by bi-characteristic

calculation

e 3f7 FGAM7=T- -: computes dsentropic exbopgntfandgassgciqted; ;
thermodynamic data at- each point in flow field
4, FT computes temperature at any point in flow field
. , 5. FH . . computes static enthalpy at any point in flow
e W Fa . - fie]d. . . = &
g g :2: -:r:« ;». & - e Fo i 2 3
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MACHINE CONTROL CONSIDERATIONS

& Rl - . - - raad - - —

‘Computer program is written in FORTRAN 1V for
CDC 6600.

Time and core estimates.

R T - . - - .« - -

(a) Field length
(1) compile - 60,000 octal

(2) execution - 177,000 octal

R o L i i v e = A ad -

o

(b) CP t1me var1ab1e depend1ng on mesh size and

number of steps to be run,

(c) 1/0: 1less than 100 octal seconds.

- - . t
»- - k- ”— Gl f o = L3S .- L aad L -- -—

;(d)m Tape or disk storage necessary. ..

(1) tape 5 - card input
(2) tape 6 - printed output
(3) tape 7 - punched output
70 (4} taperS5 [ ~pused temporgrily during run
to store primary flow pro-
perties interpolated along
cowl edge

' e e e e e
‘(e) Printed output: variable depending on print
e Sha & g e s o Y . 2 a dka

interval and length of run.

- - .
¥ ¥ :
az e o, asm EY4 Y =, Bxan [ et & 5

B L6 S8 858888888848 fi B a8 8 858
Vol. 11 Page 32
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VI. FLOW CHART

rovn L -~ - v . -

o
1 5

3

- The following is a flo

»

w chart of

v - ~ - - - o g
- v - - Lol e R i
Lo i A &
o= Lnd X b e w - -t - -y
fn e . . i A . o .

- - TN Fep— - - - g o e — = - P

: H I ki - 7
& &7 = (9 15 ¥ dzf P P,
- 2 v A Sl - k3 i - -
4 -
&. o ~e S E? . -3 . pat

ke
kel
By
Al
P
£
P
-
B

2% T N ¢
£ S A&/ &S
w2 BAT oy ED%

- ey r—

e e © v is e e e & s ecmeme s e v sames

s ,;i“ O AR
b A: o PP Y- 2]
i e gﬁik 83

1
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progfam CHARBD.
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i ' T\

: . CALL :
e w . . .. ) INDATA . . L .
P oom b i A ) : : L

1

STEP . .
.. S = FINAL . '
o ' TSTEP "2 >' : ©
*
STEP
‘.;" YJ' - e

-+  «=MULTIPLE
- : OF i‘PRINT
INTERVA

: WRITE

o

OUTPUT s

. STEP
z - - - g -~ s . —— - — [ —— - = F INAL
O - N W :- STEP FA
e e v v we e g wm =
dan B s " . N o PN o & -
A ‘.l_‘
E E L C i

¥,
..Sé’

[l
B

Ve

o

k53

[T



A S Tl i,

| D -
= B = 5 ro- - = - - =
. F . N
2 B P
COMPUTE"
6 DERIVATIVES
* T 2 v e “r'{] - s : - g -
' DO J=1, JMAX
5 >
: Do 1IS1, IMAX(J)
: .
{
oo T = BATAY L A A
POINTS TIN 16
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PROGRAM CHAR3D (INPUT,0UTPUT, - TAPFS=INPUT,TAPE6=OUTPUT,

ITAPEY,TAPESSYy —

COMMON /87 X19THMAXeTH(1pn) oR 92(60410)9P140910) sPHE (409)0)
1 Q(40410)9S1(40010)9H(40910)¢PiIT(40910) yRHO[40010)sGAM(40s10)
~'“‘““C‘OMMOr\l‘”?B/ "PN(40910) o PHIN(4041n) yRHON[40910) yHMN(40910)92ZN(40910)
COMMON /C/ IMAX(10)9JMAXGISTARTKOUNTF +KOUNTP
COMMON /D7 UW (40)sVW (40) oWW (40) o XW (40)9YWw (40)4THW (40)

TTCOMMONT ZE7 TUWNTTA0) s VWNTT40) o WWN(40) 9 XWN (G0 ) o yWN(40) » THWN (40)

COMMON/F/ XPW(40)
COMMON /H/ ISIM

COMMON /17 XJ

COMMON /SCLTM/ ZLIFTCoXTHRCyYMAMC ¢ ZLIFTSeXTHRS s YMOMS
cOMMON 74/ 0N<a0.1o).pHsN(4o.1naoSINN(aOolos,xPLAM(ao 10)
T IYMUAM40310) 9 FB(40)VFM(40) gA(40,10)

COMMON
COMMON

/X/ RNynELR
/7 ALPuAN(?-lO)oALPHA(v 10)oBrTAN(7 10)sRETA(T410)

T COMMONIZM/TIS(7,10)y T
COMMON/N/ SIQ(ao.1o)oPo(4o 10) ePHEQ (40 910) o0 (40010) #PHIR(460910) »
100 (40, 10)0RH0Q(40 10)oGAMQ(4001n)

COMMON"707 ALP(7410) s ALPN (7,10}

COMMON

/ALLR1/ AN(40910)9TN(40¢10)9GAMN(40970) s XPLAMN (40010)

1YMLAMN (40010)
COMMON 7ALLR277PAONT40910) vHON (4D 910) 90ANT40,10) ¢SION(40910) »
1PHEQN (40010) yPION (40, 10)QRHOQM(40|10)OGAMQN(AOOIO)

COMMON

COMMON™7FN7 " FPNT4 G107 sFMNT&69T0)

COMMON

/IVY/ T1VY4KCORRyIAV

/AV/ AAysBAV

COMMON/P/ KC1yKkC29KS19KS2

COMMON
cOMMON
cOMMON

7 @7 XCowL
/R/ JeXCNeXCoXXToJWeINT.ICOWLoRCOWL
7S/ RIsKOUNTIKOUNTSs 10w T

T COMMDON /7U7 ERZ272Z

cOMMON
COMMON
COMMON
CcOMMQON

/V/7 XJ1

/79/ ISIMEX.IDUMMY.JINT;,DUMMY(boiOTHWW(Z)QJDIOJ02

7277 1ISTOP
/TB/ IMAXJeIS191S2sISLY,ISL2

COMMON/EX/ KTPIIN(3)

T OMMON /XF7XFIN

COMMON
CcOMMON

/71Q/ NUMEXP,ZSAV
/THR/ PINFsZLIFTIXTHR, YMQMoJJIoZSHIFToXSHIFT

COMMON
COMMON
COMMON
T COMMON 7
COMMON
COMMON

/FWA/ ] I%OP
/SA/ XJU\S
/1SW/ JEALCs ISWEEP» XINSD (10) 9 X2
71SWI7 TFR™
/PL/ DE TH
/SPE/ KOUNTC

COMMDN
COMMON
COMMON

COMMON /7STREAM7 XMASTYXENTFSX,FSZ
COMMON/PS/ZR(40+2) sPR(4042) 4yOR 140, 2)oR(4042) 9SIR(4092) 1RHOR(40,2)
1, PHIR(‘O'Z’OPHPR(4°'2,’THR(E)QTHwR(4°)_*

JWR7 TWRAP
/TEM/ T(40,10)
7JF/ JFINAL

COMMON/PQS/GAMRR(#O)
NIMENSION HE(10) i
DATA HE/SH Y SHTHETAsSH 7 43H = 41HZs1HRy1HY 3IHTHWe3IH Y ,

13N 277




DATA tCowlL/0/

TLoCAL=1S
KOUNTg=1oooo
JCOWLT=0

15?0:,0
ZLIFT=0,
XTH R—q De
YMOM=n o
ISLlen
TFS=0
MMe 0
KClsn
T kKeeso
JD1=190
JD2=100
TTJINT=Z1007
AAv=],
RAVE(Q,
TTI0LN FORMATTITELDL3)
INT=0
cALL TNDATA
TR (TIAVeERSL) IVY=y
CALL SETN(O)
XxJ1SayJl
XX TEXCOW(
JJreo
Jwz=JMAXel A
TIFCISIMGEQWY) JWEJMAX T
1 rONTINUE .
IF (KOONT EQ, 0 ) CALL MOTHER
T IF(KOUNTLEQS0) B
1WRITE (691066) XMASToXENTFSXeFSZ ,
1066 FORMAT(///10Xs&INITIAL MASS FLny ISe,Fl3, 5//10Xs#INTTIAL ENERGY IS
- T®9EYI.S//10X9#INITIAL STREAM TURUST IS #/2¢9x%e8X DIRFCTION « @
1:11.5/20!;“2 DIRECTION = ®#,£)13,5)
IF (X1 ,GE XFIN) KOUNTF=KOUNT
““*W“TF(KOUNT EQoKOUNTSJ*GO‘TO“73f
IF(KOUNTL,EQ.KQUNTF) CaLL PNCH
TF (KOUINT, EQoKTDUN(l).ORoKOUNT-rQ.KTPUN(Z).OP.KOUNToEQ KTPUN(3))
TYCALL PNCH
IF(KOUNT,GE.KOUNTF) CALL EXIT
IF (( (KOUNT/KOUNTP) ®KOUNTP) ,NE«xOUNT) 60 TO 3002
T IF(ICOW L EQ,T,AND,ICOWLT ,EQ, 0) GO TO 3002
73 CONTINUE
IF (XJ,EQ.0¢) GN TO 513
“WRITece.vo) TKOUNT X1
70 FORMAT(1H1910X9#KOUNT = a914,1Rxe#R = #,F13 J57/)
680 TO 50n3
TTSI3TWRITE (69504) KOUNTY XY
504 FORMAT(IH1 910Xy #KOUNT = #9149 1nXe8X B #9F13,5//)
503 CONTINUE
- WRITF169610Y_Z§HIFT¢XSHIFT,XTHo.ZLIFT y YMOM
610 FORMAT(10X9#Z MOMENT AXIS = #sr11e395x98X MOMENT AX1S = #erlle3/

1 10Xy #THRUST ‘= #4F1143,5X¢8LTFT = #4E11,3s5%

T VePITECHING MOMENT = *3ET1e3)




TF(IS(3),NE, n.aND.KOUNT.NE.n.Ann.ISIM EQ.o) WRITE(6o621) XTHRCoZL1
T IFTEYYMOME” o '
621 FORMAT(“ CONTACT * '“THRUQT = GQEllosgsx.’LIFT = “‘Ell.a’sx
‘ 19¢PITEHING MOMENT" = ®4E1143)
’ TR (IS (LY UNETOSaND . KounT.NE 0, ANPeISIM,EQe0 ) WRITE (69622) XTHRS o 2L
11FTS, YMOMS

622 popMAT(¢ SHOCK v8THRUST = ®9r11e345Xs®LIFT & #9E1]4395X —
1y #PITEHING MOMENT & ®5E11,3)
WRITE (6,623)

623 FORMAT(/) , N o
B0 71 JE1vJIMAX - T T
IF(J,6T,JCALC) GO TO 71
IF(J.6TLJINT )y GO TO 2260 A o
_"_—__“YFTXJ_NE"OTTORTXJITNETU.)"bo”Tn |0 7 '
WRITE(64506) Uy HE (1) 9HE (4) 9 TH(.I) yHE(5)
S06 FORMAT(//1QXo¢J = #9129124X9A54473 .E13.5o/4X001*c6ch1 10Xy
T PRI RO T O THPHE®R T BXRGT R JOXI#MEs 10X nHbe OXyoePule
148X98RHOB4BXy03AMB 99X, Ta)
G0 T0 510 o S
T 505 IF(XJTIeEQRL D) G0 TO S07
WRITE (694506) JUsHE(2) 9HE(4) ¢ TH( 1) 9HE (6)
60 To Sio0 e )
507 CONTTNUE
WRITE(6+506) JeHE (2) 9HE (4) o TH( 1) o HE (5)
60 0 5100~ L R
T 22607 218878AVeTH ()
wRITE(6o506) JIHE (3) oHE (4) 9215 ,HE(T)
510 coNTINuE
TMAX g IMAXT(Y) 4
TF{ReGT o (XCOWL=1,E=06) s ANDICOWLT4EQe1) IMAXUSIMAXJ#]
PO 710 I=lsIMAxJ
‘Enaa(I’J)/COS(sI(I,J))/A(I.J)
21582 (14 J)
WRITE(6479) 147215 oP(IvJ)OO(TOJ)'pHF‘I'J’oSI‘I,J)vEM’H(IoJ)'___ S
IPHI(T,J) yRHO(T1,J) ,GAM (1, ), T (I, )
79 FOPMAT(15011E1103)
710 ~ONTINUE L . R
T TITCONTINUE
IF(IS1M £EQel) 60 TO 211
JEJW e
IF{J.6G TUCKECT”GG“TD—ZII , '
WRITE (6,42300) JW.HE(IO).HE(?) _ o B S
2300 FORMAT (777 40X+ #SIDEVALL®/ YaXe#J & #312771 Xe#X#,9X,A3
199X osuUss10Xs oWty 0XoaVe,
14X9#7096X9A1 910X, o
IQPQoIOXOQQi’ X sapPHE®, 8X9#S!“.10X9°M0910X.0H#0 ETHLMT
108X #nHO® 9 BX 9 HGAMB 9 OIX 9 #T8) -
G0 TO 68ARS e
2270 CONTINUE
IF(XJieEQele) 6O TO 6884 ,
WRITE (642300) JUWeHE (9 ) yHE(S) ) e - e
T 60 TD 6885 ,
6884 WRITE(6+2300) JUWIHE(B )sHE(6)
6885 CONTINUE e
- TYMAX e IMAXTD)




TF(R,GT. (XCOWL=1, E=06) s ANDSICOWLTLEQel) IMAXYY=IMAXJs]
PO 301 I=lvIMAyd T T
EM=SQRT (UW(I)ea2,VW (1) #a2eWwW(T)®e2)/a(10J)
THWXETHW (1) #Xy o
T UXWIY=RECOS (THWXY T T T T T
YW(I)=RESIN(THWX) ¢ (lo=XJ)#THW(T)
215=Yuw(l)
IF(JeBT  JINT AND, TCOWLTLEQ 1) 715=ZSAV=THW (1)
NRITE(69302) XW{I)eZ1S JUW(Y) ,WW(I)oyW(I)
302 FORMAT(SXoSEll 3y
2182 (1))
301 WRITFlbt79> 142716 'P(IQJ)OO(TOJ)OPHF(I’J)oSI(IoJ)vEM.H(IoJ)o
1PHI(T,J)sRHO (T, J).GAM(I.J)'T(I J)
T 2YY PONTINUE
NO 3000 M=zl47
IF(IS(My1)eNE,n) GO TO 3001
T3000 CONTINUE ™ o T
60 To 3002
3001 ~ONTINVE
WRITE (694005)
NO 4006 =lyyw
IF(J.GT JCALC) GO TO 4006
TTWRITE(6979) Dy (ALP(MyJY aME 0 y)
4006 FONTINUE
4005 FORMAT(//10Xy0ALPa/4X,0J0)
WRITE (6+4000)
no 3003 JsleJw
IF(J,6T,JCALC) 60O TO 3003
WRITE(6479) Jy (ALPHA(MyJ) sM2] 0 7)
3003 ~ONTINUE
WRITE (6,4001)
DO 3008 JEITJIW
IF(J,aT.JCALC) GO TO 3008
WRITE (6,79) Jy (BETA (MyJ)sMals7)
""3008 CONTINUE
WRYTE (644002)
DO 3009 JsltUw
- TFUTGTJCALCY GO TO 73009 — 7 T
WRITE (604004) Jo (IS(MeJ) eMal,7)
3009 CONTINUE _
4000 FORMAT (/710X #ALPHA® /4 X0 é)
4001 FORMAT(//10X9®BETA ®/4Xe0 g0
4002 FORMAT(//10XyaTS ® 86X 0J0)
4004 FORMATI(TSsT(1447XY)
3002 CONTINUE
IF (ICOWL ,EQ,1) CALL COWL (MM,1F&,0PT)
TTTIF(1cowWL,. NE.1> GO TO0 5023
TCOWLT=]
IF (I1wRAP ,EQ,1)60 TO 5622

IMEXJ=IMAX(JINT)

N0 562l L=1lyIMAXy

TF(Z(LsJINT) LT,2SAV) GO TO s621 o
T IR T T JINTY S Z (LW JINT) (LT, 1o t=06) 60 TO 5422

nO 5623 Jsl JINT

NO S624 IazlyIMaXy

V4 (IeJV=2 (I+1vJ)




p (tIy0)=P (Telo )
) (Te)=Q " (relvyy — 7
W (1,J)=H (T1elyJ)
A (IeJ)=A {I¢le))

ST (T+U)=ST T (relyd) T
PHI (I,au0)=PHI (lelyU)
PHE (I4J)SPHE (1¢l4J)

5624

RHO (19 JV=RHO  (T+¢1v)y —
GAM lI!J)=GAM' (I+lyJ)
XPLAM (T4 J)SXPLAMI(T®19J)
XMUAM (T s JYSXMLAM(T®l9d)
CONTINUE

TMAX (J)=IMAX (J) =]

5623
5621
5622

5020

TFLL.LTLIS(3v)) 1S(30J1=IS(3s )1
TF(L LT, IS(1edy) IS(1eN)mIS(Te.0)el
PONTINUE

"CONTINUE
CONTINUE
CALL SETN(1)

KOUNTA=KOUNT
WRITE (645020) KOUNT

FORMAT (1H1910X,%COWL AND FREE STREAM DATA AT KOUNT = #,15//)

NO 3939 J=leJw
1SSEIMAX (J)=MMslaIFS
ITMAXXzIMAX (J) &1

511

IFTXJloEdTO.) G0 TO 509
WRITE(6+511) o
FORMAT(//10Xe0t) & #9112

~ 509

5021

TCONTINUE

1§P#01nXoOQ°o OX s #PHE#y ax’QSIQ.lox’°M6010X;¢H00 OXo#PHT®

148Xo8#RHO®9BXe8GAMByIX 0TH)
GO T0 S12

/4XO*I’96X9“R“010X0

WRITE (645021) 4
FORMAT(//10Xs#% ) = #9712

512

TaPas1nXy0Q@y IxyaPHE®, BXoaST@,10Xe0Masl0XynMHay OXeaPHI®

1eBX9#RHO®9BX 9 #GAMS9OX ¢ #TH)
CONTINUE

D0 5022 1=1 ,TMAXX

EM=Q(T9U)/7COS(STI(TeJ))/A(T0))
T(I!J)-FT(P(I!J)’PHI‘IOJ)’H(I’J))

- 393!

5000

5022

/4X'*I“,6X'“Z“olox0

WRITE (69790 ToZ(Tod)oP (T o) o0 (ToJ)sPHF(I0d) ¢ST(IoJ) oEMIH(TIVI) 0

1PHI (T,J) yRHO (1 4J) oGAM (T s U) s T (T ,)
roNTTMUE

CONTINUE
DO 5000 Male7?
IF(IS(Ms1)eNELO) GO TO 5001

so0l

CONTINUE
GO0 To 5002
CONTINUE

WRITE (644000)
PO 5003 UslyJw
PO 5004 M=l,7

5004

ALPHA (Ms JYEALPHAN(Ms J)
RETA(MeJ)=BETAN (MyJ) L
WRITE (6479) Jy (ALPHA (MyJ) ¢M=]47)

5003

CcONTINUE




WRITE(6,4001))
5O 5008 J=TvIw -
WRITE16,79) Jy (BETA (MyJ) eM=1,47)

5008 CONTINVE

WRITE (6454002) — 77~
PO 5009 J=1,Jw _
WRITE(604004) JY (IS (MeJ) gM=147)

5009 CONTINUE Tt oTT T e e
5002 CONTINUE

5023 CONTINUE L
T 74 CONTINUE T Tt T

TF (KOUNT,GE.KOINTC+20) CaALL SPacCE

TF (KOUNTL.EQeKOUNTC4204ANDoTCOW) TeEQe1,ANDe IWRAP<EQ,0) CALL WRAP(0)

~ IF(KOUNTEQKOINTC+20) CALL MOTHER

KOUNT=KOUNT+] ;
IF (1COWLTeEQ.1,ANDs IWRAP,EQ,0) CALL PLANES(5)
TTCALL T T U STERTIFS MM, DFL X ¢ X2+ KOUNT)

IF(ISTOP,EQs1) KOUNT=EKOUNT=)
IF(ISTOP,EQWel) WRITE(6+1000)

“T000 FORMAT (& T INDEX GREATER THAN MAXIMUM DIMENGION, CONTACT AT LOWER

1WALL#®/® OR SHORK DOES NOT HAVE » FREE STREAM POINTS#)
IF(ISTOP,EQs1) CALL PNCH

TR KONT  NEST DR TSWEEPLEQ,0) A0 TO 1313

caLb qWEEPTtl)
50 To 620

TY3Y3 CONTINUE o i oo

CALL pERIV(MM)

620 TF (((KOUNT=1)/ KOUNTP)#KOUNTP, Mgo(KOUNT-l)) 60 TO 7744

TIF(ICOWL,EQ_ 1760 TO 7744
IF(IcoWLT.Eo.1 AND«IWRAP,EQ.,0) CALL WRAP(1)

7744 CONTINUE

CALL SETNT(T) - T T
KS=0

961 CONTIMUE B
7678 CONTINUE : -

NO 707 JeleJMAX
IF(J.aT,JCALC) GO TO 707

TTTTIF(JLG T UINT)Y xJ1=0, ) T T

IIT=IMAX(J)=]Fge2
I11TT2ITeMM=?

RELR=DELX
IMAX J=IMAX () .
TF(ReGE s (XCOWL=1,E=06) s ANDeINT,EQe2) TMAXU=IMAXJe¢]

T DO & TEl,IMAXY ' T T

"8 ¢ONTTITNUE

CALL F(RHO(TIoUY 90 (T9J) sReZ(ToJ) sPHE(T «J) o XPLAM(T o) e XMLAM(T o) s
1 S1(71, J)OA(IQJ)OQIQ(IQJ)’PQ(I!J)'PHEQ(IOJ)orP(I)oFM(I))

IMAX e IMAX (J)
DO 7 1=1,1IMAXY

IF L NEJYLOR, I, LT, (JINTS1)Y 60 TO 735
IF(JeGT4 (JINT#1)) GO TO 7
IMPEINUMMY+]

T IDUMMY (Y EIN (Y GJINT)Y T T T T T T

PO 736 T110El,ImP
7 R(110+1)=Z (110+JFINAL)

P R(TI091)Y8P (T109JFINALY




A R(1loel)=@ (1109+JFINAL)
HRITI0,1) M (T109JFINAL)
1 R(11041)=SI (110+JFINAL)
PHIR(T1091)=PHT(1109JFINAL)
TPHERTTI0WI)=PHF(T109JFINALY
RHOR(11041)=RHA(T110sJFINAL)
GAMRR (I10)=GAM(I10sJFINAL)

7 IO OF INALYEY  NITIO0GJINTY 7
P (I10,JFINAL)=P N(I10,JINT)
0 (Ij0sJFINALYI=Q N(I10sJINT)

H (TY0, JF INALYER  N(110,JINT)
SI (110, JFINAL)=SINN(I10,JINT)
PHI(I10eJFINAL)YSPHIN(TI109JINT)
T PHECTIY O UF INACYEPHENTTI10, JTNTY
GAM(T10,JFINAL)=GAMN(T10,JINT)
736 RHO(I10,JFINALY=ZRHON(TI109JINT)
THSVR=TH (JFINAL)
TH(JFINAL) =0,
PO 737 19=19NUMEXP
JOEIW.16+] - ,
CALL TBL(ZDUMMY (19) 9PN (19J9) ¢STNN(19J9) o+HN(T¢J9) sPHIN(19J9) s
1aN(19.)9) sPHEN(19U9) sRHON (19J8) «GAMN(1,J9) s THX s JFINAL 9 IMPe19)
- DI=E0N (1, J9)Y¥COS (PHENTI+J9))
VIZQAN (19 J9)*TAN(SINN(19J9))
W1sQN (1o J9) #SIN(PHEN(19J9))
Vieg=wi
wTeV]
IF(I9 ,NE,1) GO TO 8697
UWN (1) =U1
VWN(1)BVT
WWN(1)SWT
XWN(1)®RN
THWN (1)2ZSAV=ZN(14JINT)
YWN(1y=THWN (1)

8697 CONTINUE , ,
ON(19J9)aSART (1)1 RYL*WTHWT)
PHEN(19J9)2ATAN(WT/U])
SINN(19J9)BATAN(VT/AN (19 J9))

737 ZN(1499)=00 ‘

TH(JFINAL) BTHSVR

DO 1743 110=]1,4TMP

7 (I10,UFINALYy=2 R(110,1)
P (I104JFINALY=P R(110,1)
0 (T10.,JFINALY=D  R(TI10,1)
H (IiO,JFINAL)aH R(I10,1)
ST (110,JFINAL)=ST R(I10,1)
PHI(I10sJFINAL)YSPHIR(T10,41)
PHE(I104 JFINAL)=PHER(TI10,1)
RHO(I10,JFINAL)=RHOR(I10,1)

1743 GAM{I30osJFINALY=GAMRR(I19)
GO To 7 ’

735 ¢ONTINUE I
IF‘ICONLQEQ_OIOANDOIOGT‘IITTQANB.I}LT.!IT) G(_) T0 v v
IF(ICOwLoEQoloANDoIS(l'J’QEQoIMAx(J"]'ANDQTQEQOIMAX(J)) Go T0 7
DO 89 Mzg],7
IF(IS(My1)sEQen) GO TO 89




ITEST=IS (MeJ) =Y N

IF((M/2)82,EQ M) TTEST=1IS (My )

IF (I ,GE, ITEST,AND, I LE, (ITESTe7)) GO TO 7
89 CONTINUE

PT=PN(1,1)
PHET=pHEN(I9J)
SIT=SINN(I9V)

KALL =]
ALL=),
BALLen, R
IF(BAVeEQR.O0s) GO0 TO 1482
ALL=,8
RALL=,S
1482 CONTINUE
DU"HDELR*(TAN(DHE(Ivd))“ALL¢RALL°TAN(PHEN(1 J
L ZN(I.]):Z(IOJ)»DUM
TF(1,FQ,1) =0 TO 13
782,858 (2 (lelodyer(lody)
1T=]
10 RATAS (ZA=Z{TI=1 vV /7 (Z(To gV =2 (1=10))
ITBI T¢1
__ALAM=XPLAM(I=] oJ) sRATA®(XPLAM(T o J) =XPLAM(T=7,
DUMPzpLL#ALAM+RBALLYXPLAMN (T4 )
ZATEZN(19J) =DUMP#DELR )
ERZARS((ZAT=ZAY/(Z(IoJ)=Z(T=10 ()))
IF(ER LT _ERZZZ) GO TO 9

Z2A=ZAT
IF(IT,LT.20) Go To 10 S
T WRITE(6,200)
200 FOPMATt6 ERROR IN A POINT ITERATION®)
CALL pNCH

)

JH)

TR (ILEQL, ITMAXTUY)Y 60 TO 11
13 7BBeca(2(10J)¢2(1e10)))
1T=1

TV RATBE(ZB=Z (1IN /T2 (I T N e (T Y)Y T T T T

1Teltel
RLAMeyMLAM(IoJ)tRATBG(XMLAM(on,J)-XMLAM(I,J)
TDUMPEALL¥BLAMSRALL®XMUAMN (Tv )

ZBTRZN(T4J) =DUMPHDELR
__ERmARG((ZBT=ZB8)/(Z(I+1oJ)=Z(19 i)))
IF(ER,LT,ERZZZY 60 TO 11

)

7B=ZDT
IF(IT,.LT.20) Go TOo 12 .
HRITE!67§b1) ‘
201 FORMAT(# ERROR IN B POINT ITERATION®)
_____CALL pNCH . .

poaaoN(I JI®AN(T e ) *RHON (T J)

1IF(I,rQ,1) GO TO 14

IIEICT

FP AspP (II) +RATA®(FP (1) eep (II) )

RHOA=RHO(I19J) +RATA® (RHO (9 J)=oHO (119 )))
TTT0  ARp (ITeJ)eRATA®(Q  (Ied)ewn (II0y))

A Asp  (I1sJ)«RATA®(A (Ted)=ar (IDey))

PHEA=PHE (I19J) +RATA® (PHE (1o J)ywPHE(IT0 )

P Azp  (IToJ) +RATA®(P " (Ted)we (I190))




RAP=RA%QA
——' A1=FPA7 TRHOA®QA2 - TTTTTTTY
A1=AAY#A1+BAVEFPN (1J) /RQ2 B
ACBBALL“SQRT((0N(I0J)/AN(19J))&Ga-l.)/RQZ
Ta2=SART ((QA7AAYRe2=17)/(RHOA®RA2 ) %A L+AC )
14 IF(I,EQ,IMAX () ) 60 TO 15
11=Tey .
T FPTREFMTT) SRATRO(FM (TIY  weMm (1) ) T
RHOB=RHO (T9J) +RATB® (RHO(TII4J)enHO(TeJ))
N Bz (IvJ)+RATB®*(Q (TIed)=n (1eJ))
A BEa (T9vJY*RATE® (A (I1ysd)en (19J))
P Bep (IsJ)oRATB® (P (IIoJ}-é (I1s0y)
PHEB=PHE (I9J) +RATB® (PHE(IX1sJ)»PHE(I0J))
T 0B2=0R*QH T T T
Bl=FPR/ (RHOB#QR2 )
R1sAAyH#R1eBAVH#FMN (T J) /RQ2
AC=BALL#SQRT(ANTTIvJ) /ANT(TIvJ) ) ae2=1,) /RQ2
R2=SORT ( (GB/AB)#22e1,)/ (RHOBaOR2 )#A|L+AC
15 TF(1.,NEL1) GO TO 16
TT=1
VOUsTAN (ST (19J)) /COS(PHE (1,J))
115 CALL AWALL(RNyTH(J)9ZN{(]4J) oFRR,FTB)

PHENTTY ) =ATAN (VOUSFTB “+FRR)

PN(Ie¢,))aPB*(PHEN(TyJ)=PHEB=BI®nELR) /B2

60 To 17 , e
T IF(ILEQ IMAXT(Y) ) G0 TO 18

PN(Is ) (A29PA,B24PB+ (Al=B1)#DFRePHEA=PHER) / (A24B2)
PHEN (19J)2PHEALA24 (PN (1, J) wPA) 4AL4DELR
G0 TO 17

18 CONTINUE
1Tel

VOUETAN(ST (IMAXJy J) ) /COS (PHE (ITMaAXJ9J))

118 CALL TWALL (RNoTH(J) sZN(IMAX] oJ) oFRTFTT)
PHEN (19J)=ATAN(VOURFTT *FRT)
PN(Ts ) =PA+ (PHEA=PHEN(Ts)) A7 ®*nELR) /A5

17 CONTINUE

SPHRE=SIN(PHE (I,J))
TSIETAN(SI(Ted))
CSI=C0S(SI(IsJ))
CPHE=r0S (PHE(14J))
VDaQ (12 UY®TST
T1=DE| R/CPHE _
TF(XJ]eEQele) TI=T1/Z(T0J)
IF(XJ «EGele)T1mT1/R
T22PQ(I1sJ)/RHO (T J)ZQ (1Y)

T3=sTSY #0Q(1¢J) ~ e
T42Q(19J0)®#S1Q(79)/CST 1Y)

TS=0(19J)*CPHE®XY

140 (I,J)aSPHE®X)] I _
VCeEVD-TI®(T2+ TS H(TaeT4+T5) ) aAAV

SPHEN=SIN(PHEN(14J))
TSIN=TAN(SINN(T9J))
CSINSAOS(SINN(TsU))

CPHEN=COS (PHEN(TIoJ))
TT1=DFLR/CPHEN

TF(XJ1+GTe04) TT1=TTI/ZN(T,J)




1F(X),67,0e) TT1=TT1/RN

T225PANI(TsJ) ZRUON(Te Y /GNTTs )
T33=Tg IN#QQAN (1, J)
T44=0N(T9J)#SION(T9J)/CSIN o
 TESEAN(Te J) W (CPHEN®XJ¢SPHEN®XJT)
DVCETT1# (T22+¢TSIN®(T334T44+TE5) )#RAV
VCSVC-DVC
TITSENELRUTANTSTYTY/COS(PHETY
IF(XJ1eGTe00) TIISTII/ZN(IQJ)
IF(XJ,GT,00¢) T11=T11/RN
Tl:TloTSI
TlsTl#ALLoTlloaALL
PHO?apHO(IoJ)-RHOQ(IoJ)“Tl
PZeP (T Y =PO(T SV ®T]
GAMZagAM(IvJ) =eGAMQ(IJ)@T]
PHON (19 J)=RHOZ# (PN(I9J)/P2)®% (7,/GAMZ)

S T28Q0 (I, /CST +Q(To ) aTST /¢S1 #ST1Q(Iv])
vV2s0(1,J)/CSI «T26T)
VVZ22=yVZevvZ _

T VVEESQRT(VV2Z2 +2e%GAMZ/ (GAMZa14)®(PZ/RHOZ=PN(IsJ)/RHON(T 4 J)))

vVC2=yVCavv(e
ON(1,44)=SQRT(VVC2  =VCeVC)
TTSINN(YI Y Y SATAN(VE/ZQNT(T e J)) _ o
HN(Ts )2 (IeJ)eeSu(VVZ2 -VVC? YeHO(IvJ)aT])
PHIN(19J)SPHI(T0J)=PHIQ(IoJ)&TY
TNTTQJ)=fTTPN1773TTPHTN(IoJ)qHM¢f73))
GAMN (19 J)=FGAM(TN(TI9J) sPNI(19J) PHIN(I,))
AN(Is ) eSQRT (GAMN(TeJ)®PN(Te ) JRHON(IoJ))
caLLl XLAM(QN(IQJ)oAN(I!J)'PHEN(IQJ’vXDLAMN(f.J)oXMLAMN(IoJ))
TF(I.NE.1eANDeIoNECIMAXJ) 6O Th 1642
1Telt,l

”““‘_“VOUT”?AN(SINN(IOJ))/COS(PHEN(I.J))
FRRe{yOU-VOUT)
IansslsRR).LT l,g~10) GO TO 1wras2

ER1=ERR
vVouleyou
‘”VOUEVEUT
GO TO0 171
21 VOUthOU1-ER1“(VOU-VOU1)/(ERR-tﬁl)
T FR1=ERR
vOoulavyOuy
vOU=VoUN -
TTITLIFCIT6T,10) CALL ERROR(ITIY
1F(l1,eQ,1) GO TO 115
60 To 118
1642 CONTINUE
EC=ARS () ,=PT/PNI(T,U))
IF(EC.LT.1.£-04.0R.IVY.E0.0J 6n T0 7
SITaSINN (I, )
PHETapHEN(IeJ)
PTEPN(Tsy)
KALL=kALL+] .
TF(KALL,6T.ILOCAL) GO TO 14913
ALL=,5

BALLH.S




GO0 TO 1482
TI493 WRITE (691393) T T
1393 FORMAT (# AVERAGING PROCESS DOES NOT CONVERGE IN CHAR3p®)
sToP
T TTEONTYINUE —
707 CONTINUE
7070 CONTIMUE
TTTTXJITEXYLS
IF(ICOWL.EQs1) GO TO 430
DO 97.M=1,7
TFTIS(MVI)ZEQen) GO TO 97
JWwWeJy
TF(KS,EQel) JWw=JMAX
DO 96 Ja1yJWW -
TIF(JoGTLJINT) xJ1=0e
I=1S (M9 J)
TF(IM/2Y424EQ, M) TEI#]
IF(BAVEO,0,) RETAN(MyJ)=BETA(M,J)
IN(T9J)= 5% (TAN(BETA(MsJ)) ¢ TAN(BETAN(M9J) ) ) 8DELR42( 19 )

IN(I=19J)8ZN(TsJ)
96 CONTINUE
XJisXJls

97 CONTINUE
430 CONTINUE
IF (JW,GT,JCALCY GO TO 7S00
IF(ICOWL.EQ,1) GO TO 1875
NO 431 Maled
TF(IS(Me1)eEQ.N) GO TO 431

SHC=0,
IF(BAVeGT+0s) SHCale
CALL aLSHOC (M)

JWWRJW ‘
IF(KS,EQs1) UWw=gMmaX : . _
IF(M,NE,KC1,AND (M NE ,KC2) CALL FSHOCK (My1,sJuww)

IF(M.ME KC1eAND M, NE.KCZ) CALL HSHOCK(MQIQJNWQO)
TF(M,FO.KCleOR,M,EQeKC2) CALL ~SURF (MsJWW)
TF(ISTM,EQ.])) GO T0 431
IF(KS ,EQ.0)CALI. WSHK(My],)
431 CONTTINUE
1875 CONTINUE
IF(ISTM,EQel) a0 TO 2241
1SOP=0
TF(ICOwL.EQoloAND 117, EQ IMAX(_]”A__X_)_)_“T__SOPBI o
CALL" WALL(RNoICONLorIT.IITT)
IF(ICOWL.EQel) GO TO 4483
IF(ICOWLT.EQ.0) GO TO 8892
NO 5631 JUslsdw
IMAXJR=TMAX (J)
IMAX JP=TMAXJQe]
Y4 N(tMAxJPoJ)=ZN(IMAxJO J)
P N((IMAXJPoJ)=2P N(IMAXJQ,J)
0 N(IMAXJP9 ) =0 N(IMAXJQ,J)
MW N(IMAXJUPsJ)zH N(IMAXJQyJ)
SINN(TMAXJP 9 J) =SINN(IMAX Qs J)
PHEN (TMAXJP o J)ePHEN(IMAX JQy J)
T PHIN(TMAXJUP,J) ePHIN (IMAX O, J)




RHON (TMAXJP ¢ J) eRHON (IMAXJQ, J)

- W WN(TMAXJP)Y=W WN(TMAXJQ)

TIF (JeNE s JMAXS] ') GO TO 5631
U WN(IMAXJP)aU WN(IMAXJQ)
V WN(TMAXJP)=y WN(IMAXJQ)

X WN(IMAXJP)=X WN(IMAXJUQ)
Y WN(IMAXJP)=Y WN(IMAXJQ)

5631

2346 CONTINUE

2241

4483 D0 78R

THWNTTMAXIP)YSTHWN (IMAXJQ) e e

'CONTINUE
1F(KS,67,0) GO TO 2241
N0 2346 ME173
IF(IS(Ms1)eEQ,0) GO TO 2346
CALL wDISC (M)

CONTINUVE

IF(ICOWL.EQ,0) GO TO 8892
J=1y 0w

IF (J,8T, JINT) xJ1=0,
ISAVE=0

' T IFIS(My ) LEQ@,0) GO TO 8893

TITETMAX (J)=IFS+1
1ITT=21IT=MM
IMAXJNZIMAX (J) 41

T DO 880 I=IITT,IMAXJQ T S

IF(1,eQ.ISAVE) GO TO 889)
N0 8863 M=ml,7

ITEST:IS(MvJ)Oj
IF((M/2)%2eEQeM) TTESTEIS (My )

IF{T NE,ITEST) GO TO 8893 o o

ZN(IvJ)BZ(IoJ)oTAN(BETA(MoJ))'fRN-R)
ZN(I‘IOJ)=ZN(I J)

TTTTTISAVERITESTAY

8893

‘G0 TO 8891
CONTINUE

8891

ZLAMEXPLAM(T v J) _
TF(OPTeLTe04) ZLAMSXMLAM(I4J)
TF(I,EQ,1IT,AND,1SOP,NE,0)ZLAMaPHE (11ToJW)
ZNTT;J)BZ(IoJ)oZLAM’(RN-R)

P N(1el)=P  (To)

0 N(To)=Q (7o)

H N(reJISH (Te)
RHON (19 J)=RHO (T )
PHIN(T2J)BPHI(TeJ)

PHEN(T2JY=PHE (T J)
SINN(1IvJ)=SI (1))
TF(J.NE,UMAX¢]1) GO TO 8890

ZN(T 9y ) 8ZN(T 9y JMAX)
U WN(T)=l W(T)
W WN(Y)ew W(I)

X WN{Y)®=RN
IF(XJl1eEQele)GO TO B696
cALL SWALL(RN,ZN(I.J)oXNN(I)cYHN(I)QFXQFZ)

8696

THWNTT)Y=YWN(T)
TF(XJeEQale) THWN(T)SATAN(YWN(T)/XWNI(I))

IF(XJ1.EQ le)CALL SWALL] (THWN{T)sRN, zN(Iody.Fx,Fz)7>mm

VUN(I)‘TUWNTITTFX~UWN(IT?FZ)




8890 CONTTINUE

IF(XJ)1eGTe00) VWN(I)=VHN(I)“ZN{?QQ)

788 CONTINUE

XJl=XxJls

T B892 CONTINUE - R T ' T o T

K SHK s & 1

DO 9999 J=1sJW

IMAXJY=STMAXTY) T T B h h o omm T
PO 9969 I=1,IMaxJl

TNCIo J)=F TIPN(ToJ) s PHIN(IoJ) oHu (T o))

RAMNTT I JYEFGAMTTINTIV DY sPN(T o ) W PHIN(T DY~ 7 i
AN‘I'J’*SORT(GAMN(IvJ)“PN(I.J)/RHON(I J))

9999 cALL XLAM(QN(I.J).AN(I.J).PHEN(YQJ)QXDLAMN(I.J)’XMLAMN(IQJ)) L
T T IFUTAVEERC0TOR,BAVGTL0%) GO Th 8898 o -

AAVs, 5
BAV=,g

TFUICOWLTEQ. 1, AND« INRAP,EQ.0) cALL PLANES(1)
CALL DERTVN (MM
NO 9998 Js1lsJW

TMAX Je IMAXT(Y)
NO 9698 I=lysIMAXY
CALL F(RHON(I,4.)4GN(I,J), RN97N(IvJ)oPHEN(IqJ)oXPLAMN(YoJ)oxMLAMN(

9998

lI'J)OSINN(IOJ)QAN(I'J)OSIQN(I’J)OPQN(I'J)vPHEQN(IOJ)OFPN(IoJ)’
1FMN(T,J))
CONTINUE

8898

IF(KSs . E0,1) GO To 961
CONTINUE
ICOWL =0

AAVE],
RAVED,
DO 1645 M=],3

IF(M,FQ@,2) GO 7O 1645
IF(IS(Ms1)eEQen) GO TO 1645
CALL aALSHOC (M)

1645
212

CONT INMUE T T T T T T T
CONTINUE
IF (RN, LT XXI) g0 TO 7500

TF(INT<EQ.2) GO TO 7500
INTa}
J=JJTe1

7501

THIJeTH (JYHXJ — e 0 T T
XCNERN®COS (THU )

XC=R#cNS(THJY)

TF{XANOGE e (XXTwS E~04)Y o ANDoXCo| To (XXI=5,E=04)) CaLL INTER
IF(XCN-LT (XXIwS,E=04)) GO TO 7500

NNRL N

7500

NEND!

IF(J,6T,JW) GO TO 7500 }

TF(ISIM.EQe0eAND e JeEQeJW) TH(J)=THWN (TMAXJ) ) e

GO T0 7501

CONTINUE

CALL { TH M o o o
IF (ISWEEP.EQs0) CALL EMBED

PO 1041 J=leuw

IF(J,6T,JCALC) GO TO 194)

TMAXJIETMAXTIY o1




TF(ICOWLTSEQeD) TMAXJIZIMAX ()
PO 20 I=1sIMAX'|] T
Z(ToUy=2ZN(1yJ)

P(IsJ)EPN(IsJ)

PHE (1o EPHEN (T Y
QlTIyJy=aN(Ied)
SI(19))=SINN(T.U)

HOIY D EAN(T YD)
PHI(1,J)=PHIN(Ts )
RHO (1 4J) =RHON(T 9 J)

T(T v IEBFT(P(T oY oPHI(T o) oM (T 1))
GAM(T o JI=FGAM(T(ToJ) sP(I9J) sPHT(ToJ))
A(IoJ)=SQRT(GAM(IoJ)*P(I JY/RHA (T d))

20

~ ALPHA(MyJ)=ALPUAN (MsJ)

3004
719461

- CONTINUE

CALLC xLAHTGYYTUYTKYTTJYTbHE(iiJYGXPCKﬁ(foJ)}XMLAM(I;J3)

CONTINUE
DO 3006 M=1,7

ALP (MeJ) 2ALPN (Mo )
RETA (Mo J)SBETAN (M, J)

1F (JW,6T,JCALCY 60 TO 214
IF(ISTIM.EQel) GO TO 214

TIMAX 2 IMAX (JIW) o1
IF(ICOWLT«EGep) IMAXJ =IMAX(J)

DO 401 ImlseIMaXJ

1 wily=y WN(I)
V W(1)®BV WN(I)
W W(Ty=Ww WNI(T)

THWIT)Yy=THWN(T)
R=RN
THWX=THW (I)®Xy

XW{T)aR¥COS (THWX)

401 YW(I)cROSIN(THWX) ¢ (lewXJ)®THW(T)
TH(JH,:THH(I) N
TTTRYé T X I=EXD T T T
IFRe(
TF (JW,GT.JCALC) CALL SWEEPT(») L
R=RN
1F (JW,GT,JCALC) GO TO 8759
IF( _I1SIMJEQ.0) CAL) ApDDSUR
T8759 TF ((KOUNT/KCORR) «KCORR,NE ,KOUNT) 6O TO 1

TGO0T0 1

IF(ICOWLTEQe] ANDeIWRAP,EQ.n) cALL WRAP(D)
cALL MOTHER

END




SURROUTINE SPacCE
_COMMON 787 X1y THMAXTTHI10) yR™  "92140410)9Pr60910) oPHE(40910) s~
1 Q(4na10)9SI(40910)9H(40410)4PT(40010) 9 RHO(40910)9GAM(40410)
COMMON /C/ IMAy(IO)’JMAX.ISTART KOUNTF y KOUNTP
T COMMON /D7 TUWTTA0YYVW TG 0) s WW T40) s XW (40) oYW (40) e THW (40)
COMMON /H/ ISIM
COMMON 7/ 0N(40v10)vPHENt40.1n)oSINNcao-IO)oXPLAM(co 100
T IXMUEAMT4 0,10 G FP(40) s FMI40) 4 A 4N, 10)
COMMON/M/ IS(7.,10)
COMMON /S/ RIsKOUNToKOUNTSsI¢OW T
T T COMMON /W7 TISTMEXVIDUMMY ¢ JTNT s 7RUMMY (40) » THWW (2) 9 JD1 v UD2
COMMON /1Q/ NUMEXP,ZSAV
COMMON /WR/ IwWRAP
T COMMDNT/SPE7/ KAUNTC
COMMON /TEM/ T(60,10)
COMMON /PL/ DE TH
T DIMENSTON LADR(160)LNROR(190)
NIMENSION LDROP(100) L ADp(100)
DATA 1942/0/
TFTI942 ., EQeD AND ¢ IWRAPCEQ O DETHETH(JINT Ve THIJINT=1)
IQAZ:]
ICON-IS(S,I)-I
YS3818(3s1) ]
NZTE(2(1S391)w7(141))/FLOAT(1S=2)
lJL=]) .
T YJUusgNAYX , )
1300 wsaAE)
MSAE1]
KSaSe)
MSASE)
IREDORO
DO 4pp I=1v100
LDROP(1)=0
.LDROR (1) =0
LADR(1) =0
400 L ADD(T) =0
402 CONTINUE
NO 2 L=FTJLs1JU
Jel
JseJ
ICON:IS(B.J).I
TH=1
TL=?
TU=TcoN
IF (LDROP (1) +EQ, O.AND.IREDO EQ.I.ANDoLnROR(I).EOoO) G0 TO 7
KP=0 .
4 CONTTNUE
KPuKP4]
4121 CONTINUE
PO 3 K=1L,1U
KPz=KP+l
I1TeK
NZeZ (ks J)=Z(K=19J)
1F (IREDD.EQ.,0) GO TO 2600
DO 440 KR=1yKSAS )
TF{J.GT+JINToAND«KP+EQsLDROR(KR)) GO TO 44)




TF(JeLEsJINT.AND.KPSsEQ.LDROP (KP)) GO TO 44)
440 cONTIMUE
60 To 3
2600 CONTINUE o
IF‘D7/DZTOGEQQ331) GO TO 3
IF(IT.NELIU) Go To 1500
IT:IT-I
IF (KOUNT,LT.KOUNTC#40) GO TO 3
1500 cONTINUE
__LDROP(KSA)=IT
IF(J,aTL,JINT) LDPOP(KSA)=IT*ISfaoJINT)-IS(a.J)
TF(JoGTeJINTOANDTUEQeIS(30J) =1 eANDKOUNT,GT, KOUNTr¢;1)LDROP(KSA)
1=0 )
1F(J,67. JINT) LDROR(KSA):IT
KSA:KSAol

642 TTETTL)
441 CONTINUE

TMeTMAX (J)
10Va0 ) h
TF(JeEQ JINT,AND,Z(ITyJ) LT,7SAY) IDUMMY=ID MMy =]

.32 n0 21 I=ITeIM B S
7 (Yo y=Z (1%l )
P (1,91=2P (1.1,0)
0 (1.9)=2Q (I4leJ)
H  (TeJ)sH (Telsy)
ST (1, J)y=ST (leleJ)

_PHE(T JISPHE(Teled)

PHI(I,J)=PHI(I¢1¢J)
PHO (T ,J)=RHO(T141,4J)
GAM (I.J)=GAM (I+1leJ)
T(Ie NHET(I*1ey)
3 tI1,J)=A (Telyd)
_XPLAM(TI W J)EXPLAM(T+]1,J) L

XMUAM (T o J) XML AM (Tl )

IF(I0V.EN,0) GO TO 21
M W(irysU W(Ie)) . S
Y W(T)EV W(Iel)
W W(Ty=w wilely
X W(rysX W(lel)
Y W(T)=Y W(Ie))
THW(T)=THW(Ie1)
21 CONTINUFE »
IF(TSIM,EQe1,0ReL«NEosJMAX) GO TO 30
IF(I0VeERel) GA To 31
10Va]
JsJey
GO0 To 32
31 J=Js
30 cONTINUE _
IMAY () =TMAX (J)wm)
IF(IT,LTWIS(39)) 1S(3eJ)21S(3 )=l
C IFITLLTLIS(1e )Y IS(190)31S(1, )]
IF (K, GE.TU) GO TO 3
TgplT
fUsl el




0 TO 4121
T3 CONTTNUE
GO TO (6¢597)91H
6 IF(IS(3.0)2, ENeIS(led)) GO TO 530
TIL=IS (3, yelT T
TU=IS(1lyJ) =)
IH=?

TR (I NEGIMAX , OR, TSIMEX,EG.1) Gn TO &
NZ102Z (ILeJe¢1)eZ(IL=19J*1)
NZ2QeZ (IL*loJs1)=Z(ILm=ly gel)

1F(D7219/0Z2Q,GF,.2) GO TO 4
LDROP (KSA)SIL
TF(JeaToJINT) | DROP(KSA)=IL+IS130JINT)=1S(3,J)

TF(J.6T JINT) LDROR(KSAY=TL
KSAEBKSA+]
G0 To 4

530 KP:KP¢2
5 1L=IS(14y) el
TU=IMAX ()

TH=3 T T - T
GO TO 4
7 1L=2

fF(LAnD(l)-Eb.é.AND.MSAS.Eo.l-ANdilhsbbisd}?Y“cé”fb‘2' -
TUsleg(3,yJ) =1
KPe0

TH=1
8 CONTINUE
KPaKP4 ]l

8484 ~ONTINUE
PO 9 K=ILelU
KPEKP4+1]

1 T=K
NZeZ (K1 J))=Z (KeTe )
IF(IREDO.EQ.0) GO TO 601

DO 4644 KRz=1lyMSAS
IF(IMAX(J) eGE27)GO TO 9
TF(Je6ToJINTANDeKPEQeLADR(KRY) GO Tn 445

TF(JoLEs JINT o AND s KPeEQeLADD (KR) sAND o (TUNE 7S (39 J) =] e Re IWRAPEQ,
11)) GO TO 445
444 CONTINUE

GO To0 9
601 CONTINUE
TF(D?/DZTOLTOI 5) GO T0 9

1501 cONTINUE
1F (J NE,UMAX, OR.ISIMEX.EQol) Gn TO S021
20082 (KeloJ) ¢, 2% (2 (Ko J)=Z2 (K=19.)))

pZ102720Q~Z (R=lyJe1)
NZ22027(KyJo]l) ey (KuloJel)
IF(D21Q9/DZ2QeLTees ) GO TO o

5021 ¢ONTINUE
LADD (MSAY=IT
IF(JeaTeJINT)LADD (MSA)BITIS(3 JINT)=1S(39y)

IF(J,6T,JINT)LADR(MSA)=1T
MSAsMGAe]
60 To 9

465 CONTINUE




IMAXXeIMAX(J) oY

33

rovso
DO 18 I=TTsIMAaxX
TIEIMAXXOI‘IT-T

7(110J)=7(12|J)
P(Ileu)=P(I24J)

0 (11e0)2Q@  (1240)
H o (I1ed)sH  (12.0)
PHI(IloJ)EPHI(IZvJ)

PHE (T1+J)=PHE (129 J)
PHO(I;vJ):RHO(IZoJ)
SI (11900251 (120J)

GAM  (I1,JVEGAM (I2+J)
T(Ile0)aT(1240)
A (I1.J)=A (120 J)

XPLAM(T1 o JVEXPLAM (T2 J)
YMLAM  T14J)aXMLAM(12,J)
TF(IDVeER«D) GO TO 18

U Wir1)su W(I2)
v WiT1)ey W(I2)
WoW(Tj)=w W(I2)

X W(T1)eX W(T2)
Y Will)ey W(l2)
THW(TIY)=THW(]I2)

18

CONTINUE
JF(ISTM.FQel1s0RsLNEsJMAX) GO TO 36
TF(I0VeEDel) Gn TO 35

T0ve}
Jsds
60 To 33

35
3¢

J=J$
CONTINMUE :
IMAX(J):IMAX(J)‘I

1PeTTel
IMBI?-l
10V=n

38

RATE,§ _
Z0ITey)eeS*(Z(TIPJ)*Z(IMeJ))
P (1T9J)8P  (IMe ) *RAT# (P (I84J)"P  (IMey))

Q@ (ITe)=Q@ (IMyJ)¢RATE(Q  (Ip,J)=Q (IMyJ))
Ho (ITe0)=H  (IMe ) sRATR(H  (IPoJ)=H (IMey))
SI (179J)8SI (TMe ) *RAT* (ST (IDeJ)=ST (IMey))

pHE(IToJ)sPHE(IM.J)0RAT°(PHE(ID.J)-PHg(xMoJ))
PHI (TT9J)SPHI (TMe ) ¢RATH (PHY (1B J)=PHT (IM9J))
RHO(ITYJ)SRHO(IMe J) *RAT®* (RHO(IP e J)*RHA(IMe J))

=17 o
T(Iov)BFT(P(Tog) oPHI(TI0J) oM (T )))
GAM(T 4 J)SFGAM(T(ToJ) oP(TI9J)sPHT (IeJ))

AT JYESQRY (GAMIT 4 J)*P(T9J)/RHA(IeJ))
cALL XLAM(Q‘IOJ)OA(I’J"PHE(I’J)'XPLAM‘I'J)QXMLAM(IOJ))
IF(ISTMeEQel4O0ReL.NEaJMAX) GO TO 36 )

IF(IOV-EO.I) Gn TO0 37
TovVe)
JJs+}

7{ITs V=22 (ITvJ=1)




37

RATE(Z(ITod)«Z (IMe))/(Z(IPsJ)aZ(IMeJY))
G0 16 3R I

JaJs

U WitT)=U WtIM)opAT*tu WiIP)=U w(IM))

WWEITYEW WUIMYSRAT® (W W(IP)=W WiIM))
XW(IT)SR
CALL SWALL(ROZ(IToJ)oXN(xT)onch)oFX FZ)

THWT:T)=YW(IT)

36

VWIIT)RUW(IT) @pXewW (IT) #p2
CONTINUE

YFOIT LT, IS )y ISTIevdy=1S(1,0) !

IF(IT,LTLIS(39))) IS(39J)21S(3.J)¢1
IL=ITe2

9
10

T CONTTINUE

IUEIU‘I
IF(IL,GT.IV) Go TO 10
GO To B4gé

CONTINUE
IF(IH,EQ.,2) GO TO 2

IH=E
ILalS(34J) ¢l
1U=IS (14J) =1

G0 Yo 8
CONTINUE
IF({IREDO,EQs)) GO TO 600

IF(KSAeFQel e ANDeMSACEQ.1)GO TO 400
KSASBKSAOI
IF(KSAS.EQe0) KkSAS=]

MSASeMSAel
TF(MSAS,EQe0) MSASE]
DO Sno Km=leKSAS

500

DO 500 M=l9MSAS
IF(LDROP (K) (EQ,LADD(M)) LADD(M)=0
no 32% JBIJLvIJU

IF(JL,LECJINT) 0 1O 321
IF(Z(29J).6T,2 J¥DETH) GO TOo 327
Do 322 M=10M5Ag

322
321

IF(LADD (M) eEQ,2) LADD (M) =0
GO0 To 320
CONTINUE

320

CONTINUE
IREDCa]
IF(MSAS,GEeJMAX) GO TO 3000

3001

N0 3001 MzlyMSAS -
LADD (M) =0
60 To 3005

3000

NO 3002 M=l eMSAS
TF(LAPD (M) eEQen) GO TO 3005
IN=0

3004

DO 3004 MMa],MgAS ‘
IF(LADD (MM) eEQ,LADD (M)) INmINey
IF(INLTJMAX) LADD (M)=0

3002
3005

CONTINUE
IF(IWRAP,EQs1) GO TO 402

PO 3006 MsliMsaS

IN=0




PO 3007 MM=]l,MQAS

3007 IF(LApDR(MMIZEQ,LADR(M)) IN=INey]
TFCIN,LT,JMAX=JINT) LADR(M)=0
IF(LADR(M) 4LT,TS(39JINT#])) 6O TO 3004
IN=0
N0 2931 MM=14MsAS .

2931 1F(LAND (MM) EQ,LADR(M)+IS(3,JINT)=IS(30JINTL1)) IN=IN4)

IFCIN,LYJINT)Y LADR (M) =0
3006 CONTINUE
G0 To 402 o
T 600 IF(YJUeEG.JMAX) GO TO 1391
TIULEJINT]
TJUs MAX

GO To 1300
1301 CONTINUE
IF(ISIM,FQel) RETURN

TMAX (JMAX 1)Y= TMAX (JMAX)
IS(3,UMAX+]l)2]Ig 73, JMAX)
IS(1e MAXL) =TS (14 JIMAX)

RETURN
END




SUBROUTINE DERTV (MM)

COMMON /WR/ IWRAP

COMMON /197 NUMEXP4ZSAV 777

COMMON /a7 X1oTHMAXeTH(10) R 92(40,10) 9P (40910) 9PHE (40910)

1 0140g10)051(40910)vH(40g10).PuI(40 ln)oRHO(koolo)cGAM(40 10)

coMMON /C/ IMAX(10) 9JUMAX 9 ISTART¢KOUNTF s KOUNTP

COMMON /H/ ISIM
COMMON /1/ XJ
COMMON/M/ 1S(7.10)

100(40410) sRHOQ(40+10) 9GAMQ(40970)
COMMON / Q/ XCOWL

COMMON 7R7 ™ J9s XaNs XCoXXI v W INT, TCOWNL s RCOWL

COMMON /D/ UW (40)aVW (40) sWW (40) 9XW (40)4yW

(40) 9 THW (40)

COMMON /W/ ISTMEXsIDUMMY s JINTe7nUMMY (40) s THWW (2) ¢ JD19JD2

COMMON /TB/ IMAXJsIS191S2,ISLT7,1ISL2

COMMON /TSW/ JCALCs ISWEEPsXINSP (10) 9 X2
COMMON /1SW1/ 1FR
COMMON /JUF/ JFINAL

COMMON /S7 RIyKOUNTYKOUNTS s TEOWLT
COMMON /PL/ DE TH
COMMON /V/ XJ1

-PHIP(40.2).PHPR(aooeaoTuntz)owaR(AO)
COMMON/PSS/GAMRR (40)

00 10 JelsJMAX
JSHOC=O
IF(J.6T.JCALC) GO TO 10

TF(J.EQ, JCALC,AND, IFR,EQ, 1) &0 T0 10
JPeJe)

COMMON/PS/7ZR(4092) sPRT40,2) yOR(40,2) s HR (40,2) 4SIR(4092) yRHOR (40,2)

COMMON/N/ SIQT40410) 9PQ(40510) PHEQR(40910)4:40(40,10) 9PHIQ(40910)y

TF (J.g@,JCALC) JP=J
IF(JegQ4l) UMz 4P ,
TF(ISIM EQ,1,AND,J,EQ UMAX) JPeUM

IMAX g =IMAX ()
DO 20 I=leIMaX))
THJ1eTHW (1)

IF(JP NE,JW) THRJII=TH(JP)
IF(ISTM.EchoANDoJPoEG.JMAX) TuglaTH (JMAX)
IF(J,EQ,JINT ,AND,I,LE,IDUMMY)Gn TO 20

nz=2¢1-J)-Z(I.JM)
ATHETH () =TH(JM)
PUMZ=1»

YF(XJ1+GTe0,) DUMZ=.5*(Z(10J)07(IqJM))
DUMREIQ
IF(XJ,6T,0¢) DUMR=R

NSIxSART(DZ*DZ+ (DTHODYMZaDUMR y #82)
IF(JeEQ,JINT.AND,I4GT,IDUMMY) ~O TO 991
NZeZ(19JP)=Z(1,+J)

DTHETHJI=TH({J)
PUMZe] o . o )
IF(XJ1eGTe0e) DUMZE(SE(Z(T0J)¢7(1eJP))

DS2=SaRT (DZ¥DZ+ (DTH¥DUMZ#DUMR ) #&2)
IF(J,EQ,UINT41) 60 TO 900
pl=DS1/DS2

p2=Ds2/DS1




N3=D1.D2

901

GO T0 902
pDl=0,
Jr=dJ

neel,
N3z=m=y, .
IF(I,LT.1S(39J)=1) GO YO 909

JSHOC=1
JPuJe] “
TARIS(14JP) ¢ 1=iS(14J)

909

RAVE (Z(TrJ)=ZSAVeZ (1AsIP)) /2,
NS2=RPAVe3,142/2,

N1=DS1/DS2 .
N2EDS27/DS1 T
CONTINUE

900

GO T0 902
Di=],
n2s0,

N3el, o
IF(I.LT.IS(S.J)'I) GO TO 910
JSHOCm2

— o7

902

) CONTINUE o S T

TREIS (I M) #1=TSTT )
RAVE(Z(TeJ)¢Z(1BeUM)=2SAY) /2,
DS1z=RAVE3,142/2, 4 . 7 S
D1=DS1/DS2

n2=Ds2/psl

N3z2D1-02

CONTINUE
Mz Y

BTHSER1#THI1=D34TH (JT=D2#TH (JM)

N=1 .
TF (JSHOC,EQ.1) M=1A
IF (JSHOC ,EQ,2) N=IB

IF(J.FQ,1) DTHS=ETH(2)
IF(IGIM EQe1,AND,J, Eo JMAX) DTH§=TH(JMAX)-TH(JMAx-1)

IF (USHOCEQ.2) DTHS’(TH(JP)-THIJ)’“DltZ(IoJ)*3.142/2.onz
DZ SeD1#zZ  (M,JP)=D307 (I,J).D242Z (NyJM)

TF(JSHOC,EQe1) DZSF(Z(Ta ) =Z(T1.UM))¥D2¢(Z(MyJP)=2Z(1,J)+2SAaV)*D]
IF (USHOCEQe2) DZSZ(Z(I9Y)eZ(TneJM)+ZSAVI #0224 (Z (1o dP)aZ(19J)) ®p]
DP SeD1#P (M,JP)=D34P (I,J).n268P (NyJM)

PH SzD1eH  (MyJP)=D3®H (TsJ)p2®H (NeJM)
PR SeD1®Q (MyJP)=D32Q (19y)en2®Q (NoJM)
NPHESED1@PHE (My JP) «D38PHE (T4J) _D2#PHE (Ny M)
DPHISaDloPHI(MoJP)-03°PHI(IoJ).DZOPHI(NoJM)
nRHOSaDl*RHO(MoJP)-D3“RH0(IQJ)-DZ¢RHO(NQJM)
DGAMSzD1eGAM (M, JP) «D3#GAM(1,J) D28GAM Ny JM)

T 40

DST S=D1%SI (M, JP)=D3®ST (T+J)aD2%SI (NsJM)
IF(JoFQ.1) DSI S=SI(1+2)

IF(ISIM EQ,]1,AND,J,EQ, UMAX) DSY Sz=SI(IyJMAyal)
TF(1,EQ. ) GO +0 50

IF(I,EQ,TMAXJ) GO TO S50

IF(ICOWL,NE,1) GO TO 400

IF(T.LT, IS(I-J)-MM.OR. T.6T.1S(1sJ7) GO TO 400




NP 7=0,

(al2] 7=0,
ne  7e0,
NST 2=0, i
T T RPHEZ D, T -

PPH1720,
PRHOZ=0, L
NGAM?z0, T - -
G0 TO 60

400 CONTINUE , L
IF1YTEQTTSTTTUTThﬁTTTEQTYSTT;UT:TY”GO”TO'56
IF‘IQEQQIS(avdsoORoIoEQoIS(3.J3-1) GO To So
1P=1.4 o A , R,
IMET.] ' '
DZIEZ(IP sJ)=Z(14)
NZ282 (1)) =2(IM o) e
n1=D721/D72
D2=D22/D71
ﬁ3=Dl-Da ~ . N L. e i
NIPD2EDYS02 ‘ T o
DP 2 E(D14P  (IP sJ)=D3#P (19J)=D2%P (IM +J))/n1PD2
nH 2 E(D1eH (IP +J)=n38H (19J)=D2%H (IM +J))/p1PD2 o
ne 7 =(01#@ (1P ,J)=D388 (1+J).D28G (IM ,J))/n1PD2
NPHE?Z & (D1&PHE (IP 'J)-D30PHE(IoJ)-Dz“PHF(IM vJ))/n1PD2
PPHIZ E(D1ePH]I (IP ' J)=D3®PUT(19J) «D2¥PHTI(IM 4J))/pn1PD2 -
NRHOY 2(D1aRHO(IP yJ)=D30RUO(19J) D24RKHN (IM vJ))/D1PD2
NDGAMZ E(D14GAM(IP +J)=D34GAM(IvJ)=D2*GAM(IM 4J))/D1PD2
nst 2 =(D1#SY (IP oJ)=p36St (I0J)eD2¢%ST (IM 4J))/niPD2
GO TD 60

50 CONTINUE
|L2w] e o
IF(T,EQ,TMAXJ)Y GO TO 100
DO 421 Mele7
IF((M/Z)*Z.NE.M.AND.I EQ,IS(Me j)=1) GN TO 100 o o
IF((M/2)%2sEQeMaANDeIEQ,IS(Me 1)) GO YO 100

421 CONTINUE

_L=] _ _ _

100 yi=Te
12L=ls20
NZeZ(te)Y=2(IL +J) e el
PZLEZ(IL oJd)=2(12L oJ)
IF (ARS(DZL) +GT,1,E=10) GO TO Sn00
NnEL=0, e L _
GO To 5001

S000 DEL=D7/D2L
5001 DELLE=DEL®*DEL Ll

DELQ=1e+¢DEL
DELL=NELQ®DELQ

NELE=(1,+2¢%DE})

DP Z=(DELLE®P (12U +J)=DELLSP (IL 9J)*DELE®P (19.))/DZ/DELO
pDH 2= (DELLE®H (12L sJ)=DELL8H (IL 9J)+DFLE®H (Y4J))/D2/DELO
PO Z=(DELLE®*Q (y2L +J)=DELL®Q@ (IL 9J)*DELE®Q (19)))/DZ/DELG

DPHEZ=(DELLE®PHE(I2L +J)=DELL®PHE(IL *J) *DELE®PHE (19 ) ) /D2/DELQ
DPHIzg (DELLE@PHI(12L ,J)«DELL&PHI(IL' 9J)+DELE®PHI (14J))/D7/DELO
NRHOZ= (DELLE®RHO(I2L  9J)=DELL#RHO(IL *J)sDELE®RHO(T9 ) ) /DZ/DELD

DGAMZ=(DELLE®GAM(TI2L +J)=DELL®*GAMIIL. 2J) ¢DELE®GAM(T ) ) /D2/DELQ




DSt Z={DELLE®S} (12L  sJ)=DELL&ST (IL »J)*DELE®ST (19,))/D2/DELO

60 CONTTNUE

P O(1')=(DP SepP 2 *n2s) /DTHS

H O(reJ)=(DH SeDH 2 #nZ2s)/DTHS _ e
N Qlry=(DQ Sep@ 2 “nZg)/DTHS

SI O(194)=(DSI S=pSI Z *nZs) /DTHS

PHEQ(T19J)= (DPHFS=DPHEZ #pZey/spTHS
PHIQ(1+2J)=(DPHTS=DPHIZ *nZ2s)y/DTHS

RHOQ(19J)= (DRHNS=DRHOZ #nZs)/DTHS

GAMQ(19J)3(DGAMS=DGAMZ *DZ28) /DTHS

20 cONTINUE
10 CONTINUE
IF(IWRAP EQ.1)B0 TO 955

TF(ICOVL EQ.T.OR, TCOWL T EG,0) AD TO 955
J2sJINT
J3=JINTs)

JAsJINT+2
IDU=IDUMMYe]
A1=ZSAVaZ (IDUsJ2)

ACETH(J&Y=TH{J3)
A1A2gA1 /02
A2A1=A2/A1

KYPAPEAT AR
A12=A1A2=A2A]
UTEQ (1DU«J2) *COS (PHE (IDU,J2))

VTE=Q (T0UYJ2Y¥STIN(PHE (TDUY J2))
WT=G (10U, J2) #TAN (ST (IDU»J2))
OT=SORT(UT*UT+wTewT)
PHET=ATAN(WTZUT)
SIT=ATAN(VT/QT) _ - - :
P Q19J3)5(P  (14J4)#A1A2«P 119J3)%A12«P (1DU,yJ2)®A2A1) /A1PA2

H 019 J3)V (R (1, J6)8ATA2=H  (1,J3)®Al2=H  (IDU,J2y#a2A1) JA1PAD

0 Q11U3)E(Q  (1,J4)0A1A2=0 (19J3)®Al2=Q T #a2A1) /A1PA2
S1 Q(19U3)=(SI (1,J4)#A1A2.ST (]9J3)#812ST T  ®a2Al),AlPA2
T PRER (193 E(PHE (T J4 Y #ATA2=PHE (19 J3) #a12=PHET *a2A1) /ALPA2

PHIO(19U3)2(PHT (14J4)#A1A2«PHI(19J3)#a12=PHT (IDU,J2)®#a2A1) /ALPA2

RHOQ (19J3) = (RHO(1,J4)#A1A2=RHO (1+J3) #412=RHO (IDU,J2)®a241) /A1PAD
T T GAMO Y VU S IGAM (T s JEVRATAZSGAM (19 U3) #a12-GAM (IDU,J2)%a2A41) /ALPA2

IMAX )22 IMAX (J2e1)

PO 7979 Isl,IMAaXxJ2

27 RYVIYSZ (TeJg2=1)

P R{1o1)=P  (1,92=1)

0 R(1s1)=0Q (14J2=1)

H Rire1)=H tIvJd2=1)

SI R(I91)=SI  (I,y42=1)

PHIR(I!erPHI gI.JZ-l)

PHER(T91)=PHE (IsJ2=1)

RHOR(191)eRHO (14g2=1)
7979 CONTINUE

PO 7878 T=lsIDUMMY

n0 3535 1JUm1l,yIMAXJ2

GAMRR (1J):=THWR (1)
73835 THWR(TJY=GAM (TJeyJ2=1) , _ ‘ ,

CALL TBLDUM(Z (1+J2)9Pl9SI1eH1,PHIL19Q19PHE],RHO1,GAM], Yo IMAX(
1J2)e2)
DO 3536 TJ=1yIMAXJ2




3536 THWR (1J)=GAMRR (IJ)

CALL TBLDUMI(Z (1+J2)9P29S129H2,PHI21029PHE2 RHO2sGAM2

1.J2)42) i
METH(J2)Y=TH(Jp=1)
R2ETHR (2) =TH(J2)
N1D2eDl/D2
n201=n2/n1
D12sp1D2=D2D1
D1PD2=D1eD2 , i
P Q(19J2)=(D1N26P 2«D12#P (7,J2)=D2D1%P 1)/D1PD2
HQ(TvJ2)®(DIN2*H 2=D12%H (7,J2)=Dp2D1%H 1)/01PD2
0 Q(19J2)=(Dln2%Q 2-Dl2%Q (1,4J2)=D2D1%Q 1)/D1PD2
ST Q(79J2)=(D1D24S] 2.D12%SI (7,J2)=D201¢ST 1)/D1PD2

PHEQ(IOJ?)=(0102“PHE2-012“PHE(T.JZ)~D?DI°PHEI)/DIPDZ
RHOGQ (19J2)=(D1N2#RHO2=D12#RHO(T,J2) =D2D1#RHN1) /D1PD2
GAMO(I“Uz)s(D102°GAM2“012¢GAM(r.JZ)-DzD1°eAM1)/D1PDz
7878 CONTINUE
955 CONTINUE .
RETURN
FND

PHIQlTTUZ)E(DTDB*PHTZ:DIZ’PHI(ToJZ)~DEDl“PHIl)/01902 ‘

D LTY TR




SUBROUTINE CSURF (KeJMW)
" COMMON /FN/7 FPN(40s10YsFMN(40sY0)

COMMON /ALLR2/ PON(40910)9HON(40910)90QAN(40410)9SION(40910)
1PHEQN (40010) yPHION(40910) sRHOQA (40910) yGAMON (40510)

COMMON 7AVZ AAVsRAV
COMMON /ALLR1/ AN(40910)9TN(60410) 9GAMN(409710) 9 XPLAMN(40910) 9
1XMLAMN (40910)

COMMON /1VY7 TyYsKCORRYIAV |
COMMON /A/ XIQTHMAX'TH(lo)OR 92(40410)9P140910)9PHE (40910)
1 Q(40410)9S1(40010)9H (40, 10) 9PuT(40910) sRHO(40910) 9GAM(40410)

COMMON /B/ PN (40+10)9PHIN(40, ln)oRHON(#OolO).HN(4O.10;.ZN(40010)
COMMON /C/ IMAY(10) 9 JMAXyISTART,KOUNTF9KOUNTP
COMMON /H/ ISIM

EOMMON /177 XJ - S
COMMON /J/ GN(40410) ¢PHEN(40518) sSINN(40010) »XPLAM (40410} s
1XMLAM(40910) oFP(40) sFM(40) 44 (47,10)

CcOMMON /K/ RNynELR v
COMMON /L/ ALPHAN(T7910)9ALPHA(2410)9BrTAN(T,10) sRETA(T7,10)
COMMON/M/ IS (7,10)
COMMoN/N/*qu(“"—T37¢Po(4o,1o).pHEQ(anv10).uo(40o10>opulctao 2100y
100(40410) yRHOQ(40410) 9y6AMQ(40970)
COMMON O/ ALP(7,10)9ALPN(7,10)

FOMMON /U7 ER272
COMMON /V/ XJl
COMMON /w/ ISIMEXyIDUMMYoJINT970UMMY(AO)vTHwW(Z)oJDl'JDZ

COMMON /SA/ XU“S """""
AIMENSION PISt?>.pHEIs<2).nHoz=<2)-P2<(2).GAMzstz).ooost2).oos«z).
lsIDS(?)oSIDQS(Z)9TlS(Z)vvCS(?).HDS(Z).HDQS!?)oPHIZS(?)

1 N0 1p JejrJMW
IF(JeGToJINT) xJ1=0e
IsIS(KJ))

T BTEBETAN(Ked)

KIL=)

A93my,

B93=0,

IF(BAV.GTT—77 A93=.5

IF(BAVOGTQO ) R93=,5

IF(BAVeEQ.D,) BETAN(KOJ)=BETA(KOJ)

IF (J NEJJMAX+1) GO TO 893
XTeR

CALL SWALL TRy Z(TyaMW) o XT3 YTe6X1+621)
GGmATAN(GX1)
7DOT-7(I,JMW>¢TAN(BETA(K JMw))onELR/CnS(GG,/cos(GG)_

XTeRN
CALL SWALL(RN+ZDOTsXToYDUIGX+G7)
XABGXESIN(BETA(Ke JMW))

RATC= (TH(JMW) =YDI) 7 (TH( JUMAX) =YDU)
T1=Ig(KyJ) =2
1221S(KyJ) ol

DO 862 1T1=l1,1>
P Q(IIeJ)I=P n(119JIMAX)
H Q(rIeJ)=H Q(1719JMAX)

0 Q(1I+J72@ 0(119JMAX)
ST QUIIsJ)=8] 0(1y9JIMAX)
PHEQ(TIvJ)SPHEQ (TT9JMAX)

PHIQ(TIs ) =PHIA(TT»JIMAX)




RHOQ (TI4J)=RHOA(TT e JMAX)

nnno(II.J>=GAM@t11.JMAx>
892 CONTINUE
893 CONTINUE

2525 7ASZ(I=1+J)
¢ ZAs(Z (1=20J)eZ(1=19J)) /2,
25 1T=)

T STRATS(ZASZUTIS 2y N (21 =T (Te2 e d))
ALAMEXPLAM(I=24J) +RAT® (XPLAM (Tl 9J) =XPLAM(Ta24J))
DUMP2A934ALAMSRS3#XPLAMN (Tm] 4 J)

ZATEZN (T=19J) =pUMP#DELR
EREARG ((ZAT=ZA)/(Z(I=10J)=Z(F=34J)))
IF(ER LT ,ER222)60 TO &

ITBITol
'ZA-ZAT
IF(IT,LE.10)G0 To S

WwRITE (6,200) o
200 FORMAT(# ERROR IN A POINT ITERATION IN CSURF#)
CALL pNCH

b MaTl=)
: nLAM:xMLAM(I-ZoJ)ORATQ(XMLAM(I loJ)-XMLAM(I-ZQJ’)
71=ZA

PABP (T=29JI *RATH* (P (I=19J) =P (T=2¢d))
PImPa L
NAZQ (T=2+J) ¢RAT® (A(lel o) =0 (Tle2,J))

QIaQA
HABH(I'ZOJ"RAT’(H(I'IOJ)‘H(I'ﬁoJ))
‘HIeHA

RHA=RHO(I-Zod)oRAT“(RHO(I ®) 9J)aRHO(I=24J))
RHIZRMA
SIABSI(I-Z’J)OPATO(SI(I 1vJ)-ST(I-2oJ)>

SIIsSiA .
PHIABPHI(I'Z’J)‘RAT“(PHI(I-l.J)-PHI(I-ZoJ))
PHIIgpHIA .

PHEA=PHE(I'2'J)*RAT“(PHE(I-]QJ)-PHE(I-ZQJ))
RQ2=QN (Mg J) ®QN (Mg )) ®RHON (Mo )
PHE I gPHEA

TA=FT (PA+PHIAHA)
GAMAZFGAM(TAsPAIPHIA)
AAESORT (GAMA®PA/RHA)

PRIEPA(TI=29J) +RATH (PQ(I=1sJ) =PO(I=29J))
Q0I=00(1=2+J) +RAT#(QQ (=] s J) BN (1=20sJ))
HOIBHQ (T=29J) +RATE (HQ(T=]0J) =N (1=20J))

RHOI=RHOQ (T=2y J) +RAT# (RHOQ (T=1, j) «RHON (1=24 ) )
PHEQI,PHEQ(I-Z.J)oRATO(PHEQ(I-l.J)-PHEQ(I-Z J))
PHIQI:PHIQ(I-zoJ}oRATG(PHIQ(I-1oJ)-PHIG(I-ZoJ))

SIOI=SIQ(I=29J) +RAT®(SIQ(I=l9J)uS10(I=2sJ))
CALL F(RHA9QA,Ry7A,PHEA,ALAM,B) AMySIA,AA,SIAI,PQI,PHEQTFPA,FMA)
A1=FPA/RHAZQA/0A

AlmAAV*AI+BAVRFPN (M» J) /RQ2
A2aSORT((QA/AA)#u2al,) /RHA/QA/NA
A22A93%A2+B93WSART ((ON(TeloJ) /AN(I=19))*82,1,)/RG2

1Tel
72B=Z(19J) , A
c ZB=(2(I+10J)eZ2(149))/2,

B RAT=(ZB=Z(IvI)) /7 (Z(T¢Tv ) =Z (10 )




PLAN'XMLAM(IoJ)*PAT“(XMLAerﬁl J)-XMLAM(Ion)
NUMPZA93#BLAMSROIEXMLAMN (1,0

ZAT=EZN(T+J) =DUMPRDELR
FR=AB§((ZB-ZAT)/lZ¢1019J)-7(Iol)))
 IF(ER,LT,ER2ZZY6OH YO 9 T

IT=IT#1

7B=ZAT

- IF(IT,LE,10)G0 To 8 - S

WRITE(b,?Ol’
201 FORMAT(# ERROR IN B POINT ITERATION IN CSURF®)
CALL PNCH _
9 PB=P(19J)+RATH(P(T¢l0J)=P(Te¢))
RA2=ON(T ¢ J)®*AN(T e J) *RHON (14 J)
AUAMEYPLUAM (T Y ) +RATHTXPLAM (T 41, V= XPLAM (T4 J))
oaaa(va)oRAT*(Q(I*loJ)~Q(IcJ))
HBEH (T J) *RAT® (H(T¢lo ) wp(Tog)) e
T RHBERHO{ Ty JYSRATH(RHO (1419 J) «REO (T4 J))
SIBEST(TeJ)*RATH(ST (1410 ) eST(T4J))
PHIREPHI(T9J) +RAT® (PHI(Tely ) =PHI(10J))
T PHEBePHE(TeJ) enATe (PRE(Te1, ) =PHE (T9J))
TBeFT(PRWPHIByHB)
GAMBerGAM(TByPRPHIB)
AB=SART (GAMB%PR/PHB)
PAREPO (T9J) +RATH (PR (I+1 0 ) =Pt ed))
RAB=Q0(T,4J) +RAT#(Q0(T419J)=BB(T,J))
HQ9=H611”31¢RET“(HO(I¢1oJ)-Ho(f.J))
RHORERHOQ (I 9J) +RAT® (RHOQ(I+1e ) =RHOQ(TY))
SIOBegI® (IeJ) «PATH(SIO (141, J)y=elQ(IvJy)
ourOpszEQ(I.J;oPAT“(PHEotltlol)-PHEQlIvJ))
PHIQRePHIQ(I9J)¢RATH(PHIQ(TI¢1y ) =PHIQ(IvJ))

CALL F(RHByGB,Rs7ByPHEB,ALAM,B| AM, sIa AByS10B,PQAB,PHENB,FPB,FMB)

R1=FMR/RHB/0B/nB
R1ZAAVH#R1I+BAVREMN (I J) /RQ2
R2=SORT ((QB/AB)*#e2=l,) /RHB/AB/NA
Ac:nea“soRT((QN(I.J)/AN(:oJ))6»;-1.)/pez
R2a2AG03#R2+AC
13 7D=Z (MrJ) o
Y3720 (ZTY UMY IYY 72,
171=1 v
18 RAT2 (2D (Med) )/ (21=2(MsJ))

PLAMETAN(PHE (MyJ) ) *RAT#(TAN (PHET) =TAN(PHE (Mo ) ))

NUMP =A93“DLAM¢B°3“TAN(PHEN(M!l))
ZAT=IN (M, J) =DUMP&DELR

ER=ARS ( (ZAT=Z2D) /7 (ZTI~Z(Me ) ))
IF(ER,LT.ERZ222y60 TO 196

IT:ITol‘ ) .
IF(IT,GT,10)CALL ERROR(1g)

20=2AT

G0 To 18

19 CONTTNUE _
PD=P (M9 J) +RAT# (PTaP (MeJ))
AD=0 (M9 J) ¢RAT® (QTeQ (Mg J))
HDEH (MY JYSRATH# (HT=H My J))
RHDERHO (Mo J) +RAT®# (RHI=RHO (Me J) )
SIDEST (MsJ) *RAT#(STII=STI (Ms )
PHID=PHI MY J) +RAT® (PHIT=PHI (me )))




DHED:DHE(Mvd)¢pATu(PHEI-PHE(Mov))
TTYDEFT(PDIPHIDYHDY T T T
rAMDBrGAM(TDoPn’PHIO)

aD=SORT (GAMD#PD/RHD)

TPDAEPR (MY IV *RATH (PQI=PRIMe )Y
HDA=HA (Mo J) ¢RATH (HQI=HR (M J) )
ODA=AR My J) +RATH (QQI=Q0 (My J) )

T RHDGERHOG (MY J) SRAT* (RHQI=RHOQ My J))

T IF(XJYLERGLLYTIETIZZD

 T3=Tan(STD)Y*QDn

SIDA=gIQ(MIJ) +pATE(SIQI=SIQ(Ms )))
PHIDO:PHIO(MoJ,¢RAT“(PHIOI-PHIn(MoJ))
TTPHEDG=PHEQ (Ms JY *RAT®* (PHEGT=PHEN (Me J) )
VD=QpaTAN(SID)

TleDg| R/COS (PHED)

IF(XJ,EQele)T1=T1 /R
T2=Ppa/RHD/GD

T4=Qp#SIDQ/COS(STP ) #ep
T5=Qp&COS (PHED) #X

T Y4 QDS YN(PHED ) o X J1

C=VD-T1o¢T2oraN(sID)¢(T3074¢Tz))OAAV
SPHEN=SIN (PHEN (My J))

TSIN=FANTSINNTMY J))
CSIN=ROS (SINN(MeJ))
CPHENZCOS (PHEN (M4 J))

TT1=peLR/CPHEN
IF(XJ1eGTe04) TTlaTTl/ZN(MoJ)
IF(XJ,6T.0¢) TT1=TT1/RN

TZZBPQN(MoJ)/RuON(MoJ)/QN(M.J)
T33=2TeINaQQN (M, J)
T44=0N (Mo J)®SION(MeJ) /CSIN

TSS5=QN (Mo J) * (CPHEN®X)+SPHEN®X JY)
PVC=TT1e (T22+4TSIN®(T334T444T55) ) #BAV
vCeVe=DVe

TYVSpELROTAN(STNN (M9 J) ) /COS (PHEN (MsJ) )
IF(XJ10GTe00) T11aT11/ZN(My )
1F(XJ,67,0¢) Ti1=T11/RN

quTY?TAN(SID)
Ti=T14A034+4T114R093
RHOZzRHD«RHDQ®# T]

P2=Pn.PDQO*T1
PHIZ=pHID=PHIDO#T)

T2eF T (PZ+PHIZ9HZ)
GAMZ=rGAM(TZ9P29PHIZ)
16=1

IF(M,EQ,T) 16=2
PI s(le)=PI
PHEIS (16) =PHE]

RHOZS (16)=RHOZ
PZ s(l6)=PZ
GAMZs (16)=6AMZ

QDo 5;16)=QDQ
oD s(le)=0D .
SID s(16)=SID

SIDAS(I4)=S1IDQ




T1 S¢le)=T]

35

PHIZS (16)=PHIZ

s(le)=V(e
S(16)=HD
S(Is)=HDQ

ve
HD
HDQ

1IF(I16,EQ.2) GO TN 1690
M=1

71=28 ——
PI=PR
HIzHR

01=QR
RHI=RKB
PHYI=pHIR

GAMI=GAMB
PHEl=pHER
SII=SIB

PQT=PQB
0QI=008
HQI=HQB

1650

RHGT=rRHQR
SIQI=SIQB
PHEQIEPHEQB
PH10I=PH1QB
GO Y0 13
CONTINUE

1ITT=y
METe]
Nel

16

1600

T6=1
PN(MOJ)B(AZ’PA¢820PB*(AI-BI)*DELRoPHEA-PHEB)/(A2032)
PN (Ng J)=PN (M, J)
pHEN(”*jT—PHEIS(”T“Ei“DEER:EE‘tPIS(Z)-PN(N;33)
pHEN‘M'J)BPHEISfl)OAI‘DELR-AQO(pN(M.J,-pIS(l),
RHON (M9 J) =RHOZS(16) (PN (Mo J) /P7S(16)) 0% (1,/6AMZS(16)) o
T T2ElapAS(I6) v anS(T6) *TAN(SIDS (T6)) *SINQAS (I4)) /COS(STIDS (16))
VVZEQnS(16) /COS(SIDS(I6))=T24T15(16)
VVCsVVZ#VVZ+2,4GAM2S(16) / (GAMZ(16)=1,)#(P2S(16) /RHNZS(16)

T=PN My JY Z7RHON (M9 J)) o
QN (M ) =SQRT (VVC=VCS(16)6VCS(14))
SINN (M9 J)aATAN(VCS(I6) /AN (Mo J))

HN My )Y =HDSTT6) ¢ (VVZ#VVZVVE) /2,=HDQS (16)9T1S(16)
PHIN(MYJ)=PHIZg(16)
TF ((PHIN(MoJ) 4. T,04) «AND, (PHIN(M.J).GT.-.oly)PHIN(M Jye0,o

TN(McJ)ﬂFT(PN(MOJ)'PHIN(MOJ)oHN(M'J))
GAMN (M9 JISFGAM (TN (M9 J) 9PN (Me J) sPHIN (M, J) )
AN(My J)=SQRT (GAMN (M9 J) #PN (Me J) /RHON (M, J) )

CALL XLAMIQNTMo I o ANTMaJ) sPHEN (M9 J) o XPLAMN (My J) s XML AMN (Mo J) )
1F(16,EQ.2) GO Tn 1601
16=2

1601

MY
60 To 1600
CONTINUE

MET=1
I6=1 _ _
IF (J,EQ,1) BETAN(K¢J)=PHEN (M,J)

TF(JEQe JMAXGAND s ISIMEQ, 1) RETANTKYJYSPHEN (Med)

—a



IK=}
T 26 INTT VI EZ (T I) s (TAN(BETA (K J) Yo TAN(BETAN (Ko j) ) ) ®*DELR/2,
IN(I=y9J)=ZN(1,J)
IF(J.NE,JUMAX®1) GO TO 4392
PDU=(eETAN(KaJ)-RATC“BETAN(K.JMAX))/llo-RATc)
ADU=ATAN(GX#SIN(BDU))
ALPHAN (K9 J)=ADU+RATCH# (ALPHAN (K. UMAX) =aDU)
G0 TD 4483
4392 CONTINUE
TF(JoNEoJINToAND s JeNEJINT#1) GALL PSALV(JeTALPT)
T ALPHAN(K Y IV EATAN(TALPSCOS(BETANM (K J)))
4483 CONTINUE
RPHE=RETAN (K¢ J) «PHEN (Mg J)
TERPETAN(STINN (M, JY Y#SIN(ALPHAN (K9 JY Y COS(ALPHAN (Ko J) Y®QTIN (BPHE)
IF(ARS(ERP) 4L.To1,E=10) GO TO 1402
IK=lKel
TFIIK,GT, 10760 To 100
F(Ik,6T,2)60 10 28
FleERP
T BRTISBETAN(KY D
RETAN(KeJ)ZE1,019BETAN (Ko ) ¢]1 EeS
GO TO 26

1680 WRITE (6+16B81)
1681 FORMAT(® ERROR IN PRESSURE ITERATION IN CSURF#)
CALL pNCH

100 WRITE(64202)
202.FORMAT(0 ERROR IN BETA ITERATIAN IN CSURFe)
CALL pNCH

28 DUM2zRT1~E1* (BETAN(KesJ)=BT1) / (FRP=E1)
FleERp
RT1eBETAN (Ko J)

BETAN (KyJ) 3DUM2
‘G0 To0 26
1602 PETEST:PHEN(N.J)-AS!N(TAN(SINN(N.J))OTAN(ALBHAN(K,J)))

ERS=RFTAN(KsJ)«BETEST
1F(ABS(ERS) ,LT,l,E=10) GO TO 1403
ITTBITT*I
IF(ITT-GT 15) c0 T0 1680
IF(ITT-GT 2)GOo To 22
FRI1=ERS
PHI=PN (My J) ,
P N(MeJ)zl,a2 8P NI(MyJ)
GO TO 16

22 DUMlspHl=ER]1®#(p N(MsJ)=PH]) /(FRS=ER])
ER1=ERS
PH1=P N (Ms )

P N(MeJ)=DUM]
GO To0 16
1603 TF (J,NEJINTAND ,J4NE ,JINT#1) ALPN(KyJ)=ATAN(TALP)

IF(J.EQ.JMAX01)ALPN(KoJ)BATAN(TAN(ALPHAN(Kod))/COS(BETAN(KoJ)))
1010 7N(IoJ’BZ(IoJ)¢(TAN(BETA(K0J))¢TAN(BETAN(K0J)))'DELR/?.
ZN(1e190J)22ZN(1,J)

FT=ABRS{1,=BT/BETAN(KeJ))
IF(IVYeEQeOoORET,LTelsE=05) Gn TO 10
KiLeKil e}

IF(KT LeGT+10)60 TO 1493




A93=,5
A93=,§
AT=BETAN (KeJ)

G0 To 2525 L .. e

1393 FORMAT (¢ AVERAGING PROCESS DOES NOT CONVERGE IN CSURF -#)
STOP L

~ 10 CONTTNUE
XJ12X 1S

RETURN o _ e

END




T COMMON T /FNZFPNT409 10 sFMN (409 T0)

SUBROUTINE HSHOCK (K9 JL s JM9 IFLG)
COMMON /AV/ AaveBAV

COMMON /ALLR1/ SN (40910)9TN(40,10)9GAMN(40510) 1 XPLAMN(40910)
T IYMLAMN(40,10)
COMMON /J/ QN (40910) yPHEN(40917) 9SINN(40910) s XPLAM(40410) ¢
1XMLAM(40010) yFP(40) 9FM(40) 9A(4A410)

COMMON 7 ZIVY7Z T TUY KCORRZIAV
COMMON /A/ X19THMAX9TH(1p) R 02(40010’0P(40010)09HF(40010"
1 Q(40410)9SI(40010)9H (40, 10) oPH1(40910) sRHO(40910) 9yAM(40010) -

COMMON /B/7 PN(405,10) s PHIN(40, 1n) s RHON(40910) 9HN(40910) 9ZN(40+10)
COMMON /C/ IMAX(10)9UMAXyISTART4KOUNTFoKOUNTP

_COMMON ZE/ UWN(40) s VWN(40) s WWNT40) s XWN(40) s YWN(40) o THWN (40)

COMMON 7177 XJ
FOMMON /K/ RNyNELR -
COMMON /L/ ALPHAN(T910) sALPHA(7410)9BETAN(7410) 9BETA(7,10)

COMMON/ZM/ ISTT,10)
COMMON/N/ 510(60010)'90(40910).DHEQ(to’lo)oHQ(QOolo)OPHIQ(AO'IO)'
100(40,10) yRHOQ(40010) 9yGAMQ (4007 0)

COMMON 757 RT,KOUNTyKOUNTS, T60WLT S
COMMON /U/ ERZ2Z
COMMON /V/ XJ1 - - B

COMMON /W/ ISIMEYX, IDUMMY, JINT, 7DUMMY (40) » THWW (2) 9 JD1 e JD2
COMMON /SA/ XJTS
RO 10 J=JLeum

TF(J,6T,JINT) %xJi=0,
1=1S (Ko J)
IF (UM, NE. JMAX‘]QORQIFLGOEQ 1) a0 TO 3a85

YTahk
CALL SWALLIR9Z(T9J)9XToYTIGXeG?) ) o
700T=2(TeJ) ¢« TAN(RETA(KeJ) ) 8DELR/ (COS(ATAN(GX) ) ) ®#a2

3985

XTeRN
CALL. SWALL(RN9200T9XT9YDUOGX 67)
CONTINVE

ITi=]
KIL=i
AQ3=

TF(BAVeEQ 0 s AND L JLeNEGIMAX4]) BETAN (K9 ) =BETA (K, J)

B93=o. _
IF(BAv.GT.O.) A93=.5
IF(BAVeGTe0,) B932,5

BET=BETAN(Ky J)
IF(J.EQ,UMAXe], AND.IFLG £Q,1) RET=BETAN(KyIM)

RT=FET
1T=1 _
IF(JoNEs UMAXS] ,0R,IFLG.EQeB) GA TO 7999

RATSe(TH (JM)YaynU) / (TH(JIMAX) =YD 1)
RDU= (RET=RATS#gETAN (Ko JMAX) ) /(7 ,,=RATS)
ADU=ATAN (GX®SIN(BDU))

7999

ALPHAN (Ky JYEADU*RATS*(ALPHAN (Ky JMAX) =ADU) o
CONTINUE
CA=COS (ALPHAN (K9 J) )

SA=STN(ALPNAN (K J))
vT:QN(IvJ)“COS(BET-PHEN(I'J))
VLEON(Te ) *(CA#TAN(SINN(IIJ) ) =gA*SIN(RET=PHEN(I9J)))

U1=QN(IQJ)“(SA“TAN(SINN(I'J))0PA’SIN(BET-PHEN(IOJ)))




Ul=ARg(U1)

XMS=RHON (TyJy#j1 ,
TNFT (PN(T9J) s PHIN(I9J) sHN (T, J))
GNEFGAM(TNOPN (T2 J) sPHIN(To U))

GPle(gNe+1,)
GMl=GM=1,
XM12U)®UY/GN/PNI(T¢J) *RHON(T s J)

N2eUT# (GMI¥XMI+2,) /GP1/XM]
5 RH2P=xMs,U2
P2HEXMS# (Ul=U2) ¢PN(Ie )
V2EVToak#2sV 482
ViaV2,Uleee
v2=V2,U24a82
H2zHN (I, Iy ¢+ (V1=V2) /2,
RH2=RHEQ (H2+P2HsPHIN(14J))
. ER=1RH2-RH2P)/RHO'(I[£L .
T IF(ARS(ER) LLT,1,E=4)GD TO 7
1T=ITel
1F(IT,67,10)60 To 100
TF(IT,67,2)60 70 6
FER2=sER -
yz2=uz
12=.90%Y?2
GO T0 5
100 WRITFE (64200)

200 FORMAT(# ERROR "IN HUGONTIOT LOOP IN HSKROCK®)
CALL PNCH _

6 DUM=U22«ER2#(U2=1J22) 7/ (ER=ER?)

ER2ZER

1122812

py2=0ym

GO TOD 5
7 CONTINUVE
CB=COS(BET)

SB=SIN(BET) )
IF((K/2)%2eEQek) U22~U2
ON2PzU2#CAe VL #SA

TTTTTTT1IVEVTRCE-QN2PHSB
VvV #CAsUSHSA
WVzVT#SR+ON2P&CB
PHE2=ATAN (WV/Uv)
02=SORT (UVRUVewVEWY)
v2=Vvy

SI2=ATAN(V2702)
e} . ) ,
IF((K/2)#2eNEoK) LE=]

MzIS(KeJ) *L

1F ( IFLGegQ.1) 70 TO 46
NeMel

FAEZ (MY I $Z(NsJ) ) 724

TKe1l

40 RATE(7A=7(MyJ))/(Z(NoJd)=2(My )y
“—"__itiMEYPEKMTMoJ)‘WET‘TIPLAM(N,Jy XPLAM (Ms J))
DUMP=A93#ALAM+RIIGXPLAMN (Mg )
SLAMzDUMP

RLAMSXMLAM (M J) ¢RATH# (XMLAM (Ny J)y = XMLAM (Ms J) )




DUMI =AS34#BLAM+ROIaXMLAMN (M, J)
T IF(KLVEG, 2V DUMP =DM

ZAT=ZN (M J)=DUMP#DELR _ »
EP=ARS( (ZAT=ZA)Y/ (Z{Ns J)=Z (Ms ) )}

T IF(IK,LE,I0)60 TO 40 T

IF(EP . LT.ERZ2ZYGO TO 9
7A=ZAT
IKsIKal

wntTg(e.lol)
101 FORMAT(®# ERROR IN A POINT LOOP IN HSHOCK#y

CALL pNCH
9 PA=P (M9 J)+RATH (P (NoJ) =P (MeJ))
NA=Q (M9 ) ¢RAT# (Q(NeJ)=Q (M9 J))

HABH (MY J) *RAT#* (H(NeJ)=H (M9 J))
- RHAZRHO (M9 J) +RATH(RHO (N9 J) «RHO (M9 J) )
SIA=SI(M9J)¢RAT“(SI(Nod)-S!(Mo!))

PHEAupHE(MoJ)boAT*(PHE(N J)ePHE (MyJ))
PHIAzPHI (Mo J) +RATH (PHI (NyJ) =PHT (M) )
TA=FT (PAJPHIAHA)

GAMAEFGAM(TA3PASPHIA)
AA=SQORT (GAMA®#PA/RHA)
IF(J.NE,JMAXe1) GO TO 783

ST O (MyJ)y=ST Q(MyJ=1)
P O(My)=P  Q(Mey=1)
PHEQ (M9 J) =PHEQ (My J=1)

ST Q(NeJ) =S Q@(NeJ=l)
P Q(Ne =P Q(NeJ=1):
PHEQ(NvJ)BPHEQ(N'J—l)

783 CONTINUE

CALL F (RHO(Mys 3) oQ(MoJ) sR0Z (M9 )) sPHE (M3 J) 9 XPLAM (Mo J) 9 XMLAM (M9 J) oST
llM'J) []

1AMy J)sSTQ My Jy s PQ(Me J) 9 PHEQ (M, J) o FP14FM1)
CALL F (RHO(N+s ) 9Q(NsJ) sRoZ(n9.)) sPHEANSJ) o XPLAM (N9 J) o XMLAM (N9 J) +S1
lvaJ)g

lA(NQJ)'SIQ(NQJ)OPQ(NOJ)OPHEQ(N JYFP2,FM2)
FPAZFP] *RAT®(FP2  FP})
FMASFMl RAT®#(FM2  «FM1)

RQ2=QN (Mo J)*QAN (M, J) *RHON (M, )
A1=FPA/RHAZQA/ZQOA*AAV+FPN (Me J)*aAV/RQA2
TF((K/2)%2+.EQ.K) AL=FMA/RHA/QA/QARAAVLFMN (M, J) ®BAV/RQ?

AZ:SQQT((OA/AA)**2°10)/RHA/QA/0A
AC:BQQ'SQRT((QM(MQJ)/AN(M’J))“Gz-lo)/PQZ
A2eAga#ADe AC

NELR=RNaR
OPT==]e
IF{(K/2)82.EQ, k) OPT=1,

PSHzPA+ OPT# (PHE2-PHEA =Al®#DELR) /A2
ER3= (PSH=P2H) /P (MyJ)
IF(ABS(ER3)eLT,1.E=~4)GO TO 19

ITI=zIT1.)
IF(IT1eGT+15)Gn TO 103
IF(IT1eGT«2)GO TO 14

ERI=ER3
RET1=RET
REY=),014BETY

60 Tn 15




103

T 220

WRITE (6,220)

14

FORMAT (# ERROR IN SHOCK ANGLE TN HSHOfK®)
CALL PNCH
DUM=RET) =ER) # (RET=BET] )/ (ER3=ERY)

ER1=gR3
RET1zRET
RET=DUM

15

1YY+TAN(BET))aDELR

"!

IN(Myg)Y=Z (MeJ) s o5 (TAN(BETA (
15=1S(KeJ) _
IN(I84J)=ZN(My )

19

CALL FSHOCK(KsJsJ)
G0 Tn 4
RETAN (K, J)=BET

46

TG0 Th 29

IN(Me )= S*(TAN(BETA (K9 JY Y+ TAN(BETAN(K9J) ) ) 4DELR+Z (M y)
15215 (KyJ) ,
IN(IB,J)=2ZN(My )

CONT INUE
UWN (M) Uy

29

WWNIM)EWY
VWN (M)yBVV
CONTINUE

pN(MQJ)=P2H
QN(M.J):QZ
KN (M ) =H2

PHEN (M9 J) =PHE2
RHON (Me J) sRH2
SINN(My J)=SI2

PHIN (Mo J)y=PHIN (I, )
TN(My $)=FT(PN(MeJ) o PHIN(MoJ) gHN (Mo J))
GAMN(M’J)BFGAM(TN(M'J)OPN(McJ).PHIN(M J))

AN(MoJ):SQRT(GAMN(M’J)’PN(MQJ)/RHON(M J))
CALL XLAM(QN(M-J’QAN(MQJ)OPHFN(MOJ)OXPLAMN(MQJ)OXMLAMN(MQJ))
FT=ARS (] ,=BT/8FTAN(KeJ))

TF{IVY.EQ,0,0R ET, LT, 1,E<08) Gn TO 10
KIL=KILe+} _
IF(KI L.GTe5) GO TO 1493

A93= .85
R93=,5
RT=RETAN (K9 J)

1493
11393

s0 T0 ¢
WRITFE (641393)
FORMAT (# AVERAGING PROCESS DOES NOT CONVERGF IN HSHOCk®)

10

sToP
CONTINUE
XJisXy1ls

RETURN
END




SURROUTINE PNCH

FOMMON ZTVY7 IvYTKCORRoIAv
COMMON ZJUF/7 JFTNAL
COMMDN /G/ AI(309)9A2(3'9)0A3(109)9RR1(3)0RR2(3)9RR1(3)

Ty NUMLWSyNUMUWS TNTIMSWS
FOMMON / Q7 XCOWL
cOMMON /XF/ XFIN

COMMON 7A7 X1 sTHMAXTHI10) 4R 92(40_10)QP(4OOIO)OPHP(40910)’
1 0(40,10)9S1(40010)9H (60, 10) ¢PLT (40910) sRHO740010) 9GAM(40410)
COMMON /SCLTM/ ZLIFTc,xTHRcoanmc,ZLI:TS-XTqRSoYMOMS

COMMON 7C7 IMAX (10) s JMAX, ISTRRT,KOUNTF s KOUNTP o
COMMON /D/ UW (40)eVW (40)sWW (60)oXW (60)gyw (40)eTHy (40)
COMMON /H/ ISIM

COMMON 717 XJ
COMMON 7/ QN (40410) s PHEN (40, ln)osINN(¢0010)oxPLAM(40 10)
IXMLAM(40910)0FP(40)9FM(40)'A(4ny10)

COMMON /L7 ALPHAN(7910) sALPHA(7,10) 9BFTAN(7,10) 'BETA(7410)
cOMMON/M/ IS(T.,10)
COMMON/N/ SIQ(40410)9PQ(40410)PHEQR(4D910) 41O (60, 10)0PH10(40910).

T0QT40,10) yRHOQ (404100 9GAM 5(400}0’
COMMON /0/ ALP(7'10)!ALPN(7QIO)
‘COMMON /R/ JeXCNy XCoXXT oUW INT, 1COWL ¢ RCOWL

- COMMON /S/ RIsKOUNTeKOUNTSyIcOwL T
COMMON /V/ XJ1
COMMON /w/ ISIMEX,IDUMMY, JINTo7DUMMY(40)vTHWW(2)oJDloJDZ

COMMONZEX/ KTPUNT3)

COMMON /THR/ PINFZLIFToXTHReYMOMeJJT s ZSHIFT s XSHIFT
COMMON /1Q/ NUMEXPoZSAV

COMMON /SPE/ KOUNTC
COMMON /WR/ IWRAP
COMMON /TEM/ T(40,10)

COMMON /STREAM/ XMAST, XENT,FSX, FSZ
COMMON/XSTP/XSTP.
RIMENSION Hp(la)

DATA HE/SH ¥ +SHTHETAYSH 7 o3H = 41HZ91HRe1HYs3HTHWe3H Y
134 2
BACKSPACE 7

73 CONTINUE

IF(XJ EQ,0¢) GO TO 513
uRITEt6.70) KOUNT o X1

70 FORMAT(IHI 910X, ¥KOUNT = #914,1RX9 %R = %9E13.5//)
60 To 503
513 WRITE(64504) KAUNTsX1

S04 FORMATI1HI*10Xs*KOUNT = @914,1nxs@X = ®9E13,5//)
503 CONTINUE
ISWEEP=0

TSTARTE]
WRITE (7+2929) KOUNTF sKOUNTP ¢ ISTART9IVYIIAVKCORR)JFINAL »
1(KTPUN(I)9I=193) 4XSTP

2929 FORMAT(101I54E1p,2)
WRITE(792’ JMAX’ISIM9ISIMEXoIwoaP,NUMEXPOISWEEP'(IMAX(J)odeloJMAx)
WRITE(79310) ReXJ9XJ19sXCOWLIRCAWL o XFINIZSAV,PINF

310 FORMAT(BE10.3)
WRITE(7479) KOUNT,R
WRITE (T92) NUMLWS

RO 371 T=1sNUMLWS




311 WRITF(7,310) RRI(I)O(AI(IOJ)oJ 199)

WRITE(Te2) NUMUWS
NO 312 1=1sNUMIIWS
312 WRITE(7,310) RR2(1)9s (A2(IsJ)ed=)el)

IF(ISTM,EQe1) /0 TO 314
WRITE (792) NUMSWS
NO 313 T=lsNUMSWS

313 WRITE(7+310) | RR3(I)’(A3(I!J)9J=199)
316 CONTINUE -
WRITE (T+2) JINTWKOUNTC

WRITE (69610) ZSHIFToXSHIFT o XTHO ,ZLIFT,YMOM ,
610 FORMAT(10X9®#Z MOMENT AXIS = #9r11,395x008X MOMENT AXIS = #4glle3/
1 10Xy #THRUST = #4F11e345X48LIFT = a9E1],345X

1+#PITCHING MOMENT = ®#43E1]1e3) .
IF(IS(3)eNEeOsAND,ISIMeEQeD) WRITE(69521]) XTHRCZLIF T e YMOMC
621 FORMAT (# CONTART & g#THRUST = #4F11,3,5X44LIFT = #4E11,345x
T 1e#PITCHING MOMENT = ®4E1]1.3)
IF(Iccl).NE.O.AND.ISIM.EQ.O) WolTE (64422) XTHRSozLerquMOMS

622 FORMAT (® SHOCK @ v#THRUST = #4F1]1,3,5X4LIFT = #¢E11,395x

19%¥PITCHING MOMENT = #4E1143)
WRITE(69623)
623 FORMAT(/)

9 FoRMaT (4£13,5) _
WRITE (Tel) ZLIFToxTHR,yMOM,2SHTIFT,XSHIFT

N0 71 Jz=1ledW
IF(ISTMaEQeBo ANDoJsEQoJUW) GO Tn 500
1F(J,6T,JINT y 6O TO 2260 L
IF(XJ’NF.O.OORTXJIQN_E 0e) GO Tn 505
WRITE (64506) JUsHE (1) 9HE(4) o THI( 1) 9HE (5)
506 FORMAT(//10x9%.) £ 912926 X0ASyA3 «E13,5, /4Xv¢I»,6x,A1 210Xy

505 TF(XJ1eEQe0s) RO TO S07

T#PS3 10X v A%y OX s #PHE®s BXo#ST#, 10X OMar0XonHEs OXgoPuT®
108X #RHO® 98X s #GAMB 99X g0 T5)
GO Yo 510

WRITE (64506) J,HE (2) sHE (4) 9 TH( 1) sHE (6)
a0 To 510

2260 7185=7SAVTH (D)

S07 CONTTINUE ,
WRITE (6¢506) JsHE (2) sHE (4) o TH(.J) s HE (5)
G0 Tn 510

WRITE (69506) JeHF (3) ¢HE (4) 9Z15«HE(T)
§10 cONTINUE

WRITE(Ty1) TH(D
¢0 T0 509
500 CONTINUE

2300 FORMAT(/// 40xsaSIDEWALL®/, 1oxeed = #9127 1x98x%9IX,A3

TF(J.LT.JINTY 60 TO 2270
WRITE(642300) JWeHE(10)sHE(7)

109X 9¢U4010X9“w’y10X'#v#/
14X’01696X0A1 910X,
1aPas10Xy0Q4s 9x e PHE %y SXQQSI# IOXO.MQOIOXQGH“’ 9X,QPHIG

TeBXTEQHOY I BX T HGAME s OX 3 4 TH)
GO To 6885

2270 cONTINUE

TFIXJ1eEReTe) G  TO 6884




WRITE (642300) JWyHE(9 ) ¢HE (5)

GO Tn 6885
WRITE (6,2300)
CONTINUE

6884
6885

JusHE (8 ) 4yHE (6)

WRITE(Te2)  IMAY (D)
CONTINUE
IMAX=IMAX(Y) -

501

IFTICOWLTCEQTT) TMAXJSIMAXJ+]
PO 172 I=1sIMAXJ A
R sSAORT (GAM(T4J)#P (14Jy)/RHA (I ,J))

EMEQ (T3 ) 7COS (ST (T3 J) 178 _
IF(ISTM.EQe1,0ReJ,NE,JW) GO TO 502
EM=SORT (UW(I)a#2,VW(I)#a2eWW (1) B82) /R

TAWXETHW I ®XJ
XW(I)=ReCOS(THWX)
YW(I)aR&SIN(THWX) ¢ (lemXJ) #THW(T)

7155V (T
IF(JeGTWJINT) Z18=ZSAV=THW(])
WRITE (64302) Xw(1)s215

sUW(T) awWwW (D pyw(ld

302 FORMAT(SX,5E11,3)
WRITE (741)

502 CONTINUE

UWT) oWw (T) oVW(I) o THW(T)

21552 (14 ) ,
WRITE (6479) 1,715
1PHT (T4J) osRHO (T4J) 4GAM(T4U) 9T (1.U)

PP (Isd) o0 (T9J) sPHE(19U) ST (T0J) sEMIH(ToU) s

WRITE(T3010) Z(TeJ) 9P (Tod) 90 (ToJ) sPHE (T9J) +ST(IoJ) oEMeH(T o) »

_ 1PHTI (T 4J) osRHO (14J) 9GAM(T 9 y) o T(I0U)
3010 FORMAT(TELL,3)

172 CONTTINUE
IF(ICOWLT«EQ.0) 60 TO 71 ,
WRITE (Tel) (ALP (Mo J)eM=147)

WRITE(T91) (ALPHA(MsJ)9Mz1,7)
WRITE (T91) (BETA (MeJ)eMele7)
WRITE(Te2) (1S (MoJ) eM=1,7)

TF(1S¢(3) ,NE,0,AND,ISTM,EQ,0) WOTITE(7y1)
IF(IS(1) eNEeQeANDoISIMeEQeq) WRITE (T9y)
1 FORMAT(7EL1,)

ZLIFTCyXTHRC yMOMC
ZLIFTS e XTHRS 9 YMOMS

2 FORMAT(1615)
79 FORMAT(IS911E]11.3)
71 CONTINUE

WRITE (644005)
nO 4006 J=1leJw

GO TO 100

WRITE 16479) Jo (ALP (MyJ) sM=1,7)
CONTINUE

4006 \ -
FORMAT (/710X e#ALP®/4X o #J%)

4005

WRITE (644000)
00 3003 J=ledw |
WRITE(6979) Jy (ALPHA(MesJ) sM=7197)

CONTINUVE
WRITE 16,4001
PO 3008 J=loeJw

3003

WRITE(6+79) Uy (BETA (MeJ)sM=197)
CONTTNUE.

WRITE (6+4002)

3008

no 3009 u=leyw




WRITE (644004) o (1S(MeJ) gMe1,7)

3009

CONTTNUE
IF(IWRAP,EQe]l) GO TO 1532
WRITE (742) IDUMMY

1532
4000

WRITE(741) (ZOUMMY (1) 9I=] 9sNUMEYP)
CONTINUE
FORMAT(//10X o #ALPHA®#/4X s 0 J#)

4001
4002
4004

FORMAT (770X #RETA */4XsoJw)
FORMAT(//10X941S  #/4XeaJe)
FORMAT (1597 (1447X))

100

CONTINUE
IF(KOUNT.NE.KOUNTF) GO TO 7746 _
IF(ICOWLT.EQ.]1,AND. IWRAP ,EQ.0) CALL WRAP(1)

T744

CONTTNUE
ENDFIILE ¥ : _ )
TF (KOUNT4EQeKTPUN (1) sOReKOUNTerQeKTPUN(2) sORKOUNTLEQ, KTPUNI(3))

1 RETURN
CALL EXIT
END




QURROUTINE FSHNCK (KeJL s JM)

COMMON 7C7  IMAX(T0Y vIMAXT ISTART ,KOUNTF s KOUNTP
COMMON /FN/ FPN(60910) sFMN(40010)
COMMON /ALLR2/ PON(40910) sHON(40910) o 0AN(40,10) 9 SIQN(40910)

TPHEQN (409 10) vPHIAN(40 Y 0) YRHNQAN (40 910) 9GAMON (40910
COMMON /AV/ AAVIRAV
COMMON /ALLR1/ .M<40o10).TN(40.10)'GAMN(40-10)oXpLAMNfaOolo)’

ITYMCAMN (40410)
COMMON /IVY/ IVYWKCORRsIAV
COMMNN /A/ X1sTHMAX9sTH(10) 4R v2(40, 10)19(60.10).9Hp(40.10)o

I Q(%0,10)9ST(40910) sH(40,10) 4PuT(40910)3sRHO140910)96GAM(40410)
cCOMMON /B/ PN(60910)oPHIN(aovln)oRHON(4oolo).HN(aoglo,.ZNtaoolo)
COMMON /17 XJ

COMMON 777 ON{40+T0) vPHEN(40910) sSINNT40910) o XPLAM(40,10)
1XMLAM(40410) oFP(40)9FM(40)4A (4n,10)
COMMON /K/ RNsRELR

COMMON/MZ IST7310)
COMMON/N/ S1Q(40410),PQ (40, 1n).nHEO¢4n.10).uo(ao 10)9PHIQ (40910,
100{40910)oRHOQ(4no10)oGAMQ(4Qo1O)

COMMON /U7 ER272
cOMMON /V/ XJ1
COMMON /w/ ISIMEX, IDUMMY, JINT'7DUMMY(40)oTwa(Z)oJDlOJDZ

COMMDN /SAZ XJ1S
PO 6 J=JLe+JM
KIiLel

9351
R93=0. |
IF(BAVeGT«0s) A93=,5

IF(BA\IOGT.U.) R93=,5 - T, T e
1218 (K J)
SIT=SINN(I’J)

PHET=PHEN (T9J)
PT=PN(Ieg) ‘ :
1IF(J.aTe JINT) xJUl=0,

L=Te}
IF((K/E)“Z EQ,x) L=1l=1

73=2ZN(14J)

TIF{J,NE,JMAX+1l)y GO TO 3947
P Q(IvJM)=P N(TeJMAX)
H Q(T1esJIM)IZEH  Q{TyJMAX)

O Q(TYIMIER 0T, JMAX)
ST Q(I9JMIEST O(T,JMAX)
PHEQ (19 JUM)=PHEQ (T4 JMAX)

PHIO(Ts JMIEPHIN (T4 JMAX)
RHOG (79 JM) =RHONA (14 JMAX)
GAMG [ T9 M) ZGAMO (T4 JMAX)

P Q(LYUMIZP QL eJMAX)
H Q(LyJM)=H QL+ JMAX)
QO Q(LeyJMIZR QL ¢ JMAX)

ST Q(L'JM)=ST a(LsJMAX)
PHEQ (s M) SPHEN (1. ¢ JMAX)
PHIQ (L s JM)EPHIO (L o JMAX)

RHOQ (s JM)SRHOO (e JMAX)
GAMQ (v JM) 2GAMNA (| y JMAX)

3947 CONTIMUE

8 7Az (2(T,N¢Z(LesN)) /2,




IT=1

10 QAT-(7A-Z(IcJ))/(z(LoJ)-Z(IoJ))
ALAM=xPLAM{T s J) *RAT# (XPLAM(LyJ1=XPLAM{IyJ))
NUMP=A93#ALAMeRI38XPLAMN (1,4 J)

7AT=73=NUMP®DE| R .
ERREARS ((ZAT=ZA) /(Z(LsJ)=Z(Ted)))
TF (EPRWLTLERZZ7)GO TO 9

Z7A=ZAY
ITzITs1
IF(IT LE,10)G0 T0 10

WRITE (64200) ,
200 FORMAT(# ERROR IN A POINT ITERATION IN FSHOEK®)
CALL PNCH

9 CONTINUE o '
pA=P(1'J)¢RAT0(P(L9J)-P(10J))
QAEQ (T9J) +RAT#(Q(LoJ)=Q(TIsJ))

HAZH (ToJ) *RATH (H(LoJ)=H(10J))
RHASRHO (T9J) +RATH#(RHO (L9 J) =RHO (19 J))
SIAZST(I4J) +RAT#(ST(LeJ)=ST(Tr.))

,PHIABDHI(ItJ)tnAT&(PHI(LoJ)-PHI(I J))
pHEAspHE(IOJ)~RATﬂ(PHE(LoJ)-PHr¢IoJ))
TABFT(PAJPHIAIHA)

GAMAZFGAM(TASPASPHIA)
AAESORT (GAMA®PA/RHA)
cALL F (RHO(I!J’QQ(I'J)ORQZ(I’j)!PHE(I'J)!XPLAM(I'J)’XMLAM(I'J)'SI__“W

1(TedJ)s : o
IA(IoJ)’SIQ(I’J)oPQ(IOJ)'PHEG(I J)oFPL,FM1)
calb F (RHD(LvJ),Q(LQJ)!R!Z(L!J)vPHE(LOJ)oxpLAM(LoJ)!XMLAM(LOJ)oSI

1thod)o
1AULeJ) oSIQILeJ) 9sPO(L o) yPHEQ (L, J) +FP2, FM2)
RA2=0ON(T, J)“QN(IQJ)“RHON(I»J)

FMA‘FPI*RAT‘(szwFPl) ......
022QA&0A .
A1=FMAZ/RHAZQ2

AT=AAVHFAI +BAV*FPN (I vJ) /RQ2
AC=B93®*SORT((QN(T4J) /AN(IsJ) ) *es2m1,) /RO2
AZ:SORT((QA/AA)““?-l.)/RHA/Qz

A2=A93“A2¢AC
1T=1 '
B2 (10 J) *Z(Led)) /2,

12 RATE(2B=Z2(I9J) )/ (Z(Le ) =2(TsJ))
BLAMzyMLAM(Iy¢J) «RATH# (XMLAM(L, J,.xMLAM(I J))
NUMP=A93¢BLAM¢ROIOXMLAMN (I, )

ZATEZ3=DUMP¥DEL R
ERR=ARS ( (ZATZR) /(Z(LoJ)aZ (], Js))
1F(ERRLT<ERZZ7160 TO 16

7BeZAY
1T=1Tel
IF(IT,LE.10)60 To 12

wRITE¢69201)
201 FORMAT(# ERROR IN B POINT ITERATION IN FSHOEK®)
cALL PNeCH

14 PRBEP(Tv ) ¢RATH (P (LsJ) =P IT o))
OB=0(T9J) ¢RATO(Q (L9 J)=Q(T9J))
HBEH(T9J) *RAT® (H(LesJ)=H(ToU))

RHRSRHO(TeJ) +RAT#(RHO (Lo ) =RHO(T9J))




SIBR=ST(T9yJ)*RAT*(SI(LoeJ)=STI(Te.1))

PHTRSPHI (T J) *RATH# (PHI (L e JV=pPHT (T 4J))
PHEB=PHE (19J) +RAT® (PHE (Lo J)=PHE (1))
TR=FT (PR.PHIByHB)
GAMBEFGAM(TBPRIPHIBY
AB=SoRT (GAMB#PR/RHB)
FMBEFM1+RAT® (FM2=FM])
N2=08s08
Rl aFMR/RHB/Q2

Rl1=AAV®R]) ¢+BAVSFMN(IvJ) /RQ2

16

RZESORT ((QB7/ABY#4#2=1,)/RHB/Q2
R2=AG3#R2+AC

1T=]

2D=(Z2p%2B) /2,

RAT=(70=7A)/ (ZR=7A)
ALAMD=TAN(PHEA)¢RAT“(TAN(PHER)-TAN(PHEA))

DUMPEAGI®ALAMD<BOI#* TAN(PHEN (T.i))
7AT=Z2=DUMP &#DFLR
ERR=ARS ((ZAT=ZD) /7 (2B=24))

TF(ERRLT.ERZZZ7)G0O TO 18
7D=2a7
TT=TTel

202

IF(IT,LEQIO)GO T0 16
NRITE(69202,

FORMAT(# ERROR IN D POINT ITERATION IN FSHOrK®)

18

FALL PNCH -
PD=PA+RATH# (PB=pA)
AD=QA+RAT® (QB=0A)

HDEHA+RAT® (HB=HA)
RHD=RHA«RAT®# (RHB=RHA)
SID=STARAT#(SIB=SIA)

PHIDepHIA®RAT® (PHIB=PHIA).
PHED:DHEA#RAT“(PHEB'PHEA)
TD=F T (PDPHIDyHD)

GAMDerGAM(TDWPpePHID)
AD=SNRT (GAMD®*PD/RHD)

RATE (7D=2 (10 U)) /7 (2(Led)=2(T04))

PDO=EPQ(T19J) ¢RAT* (PQ(LeJ)=PO(19.1))
QDR=00 (19 J) ¢RAT(QG (L J)=QO (T 1))
HDOEHA (T eJ) ¢RATH(HA(L s J)=HQ(T9.)))

RHDG=RHOG (Is J) +RAT* (RHOQ (Ls J)=RHOQ(Ts J))

SIDQR=SIQ(IvJ) +pATH(SIO(LeJ)=SIN(TIsJ))
PHIDO=PHIQ(IsJ) ¢+RAT® (PHIQ(L s J) =PHIQ(I,J))

PHEDR=PHER (TyJ) +RAT# (PHEQ (L s J) «PHEQ(I,J) )
GAMDO=SGAMQ (19 ) ¢RAT® (GAMQ (L) =GAMB (T4 J))

pN(Io;):(AE“PAoBZGPeo(Al-Bl)ODELR¢PHEA-PHEgiélggggal_ L

PHEN (19 J)=PHEALA2a (PN (19J)=PA) ,A)&DELR
vD=0peTAN(SID)
Tl:DELR/COS(PHFD)

TF(XJY«EQ.1,)T1=T1/20
IF(XJ,EQ,1e)T1aT)/R
T2=PDn/RHD/QD

T3=TAN(SID)#QDnN
74=QDGSIDQ/COS¢SID)“*2
TS5=QneCOS (PHED) #x

1¢QD“SIN (PHED)e X




VC=VD-Tl°(TEOTAN(SID)0(T3*T40T=))GAAV

SPHEN=STN(PREN(T,J))
TSIN=TAN(SINN (7))
CSINErOS(SINN(TeU))

CPHEN=COS (PHEN(TsJ))
TT1=0FLR/CPHEN

TF(XJ1eGTo0e) TTI=TT1/ZN(1,4J)

IF(XJ,6T7,0s) TTI=TTI/RN
T22=P0ON(T9J) /RHON(TIJ) /ON(T 9 )
T33=TsIN®QAN(I,J)

T66=AN(To I ¥SION(T9J) /CSIN
TSS=20N(T9J) ® (CPHEN*XJ+SPHEN®#XJTY)
DVCe=TT14(T22+4TSIN®(T334T444T55))#BAV

vCeVC.DVC ]
T11=pgLR®TAN(STT) /COS(PHET)
IF(XJ1e6GTe06) T11=2T11/ZN(1,))
IF(XJ.6T.0e) T11=T11/RN
Tl=T1aTAN(SID)
T1=T12A93+T114R93

RHOZ=RHD~RHDQ#T]
PZ:Pn-PDQ“Tl
GAMZeGAMN=GAMDO®T)
PHON(}!J)=RHOZ#(PN(IOJ)/PZ)**(1./GAMZ)
T2=(QAnA+AD*TAN(STID) *SIDQ)7/CcOS(cID)
VVZ2=0D/COS(SID)=T28T] _— _
VVCEVVZI#VVZ43  8GAMZ/ (GAMZ=1 ) ¥ (PZ/RHOZ=PN (T ¢J) Z/RHON (I, 1))
AN (1 J)=SQRT (VYC=VC*VC)
SINN(T9J)=SATAN(VC/ZAN(TvJ))
HN(Ts j)=HD=HDQeT1+ (VVZoVVZavye) /2,
PHIN(1+J)sPHID.PHIDG&T]
EC=ARS (1.=PT/PN(1,4J))
TN(I,J)=FT(PN(1-J>oPHIN(IoJ).Hm(I.J))
GAMN(IOJ)=FGAM(TN(10J)oPN(I’;) PHIN(I.J))
AN(IoJ)=SQRT(GAMN(I'J)“PN[11J)/RHON(I.J))
CALL XLAM(GNTT 4 J) o AN(ToJ) oPHEN (T o J) o XPLAMN (T4J) o XMLAMN (10 J))
TF(ECLTeleE=04eNReIVY'EQeD) Gn TO 6
SIT=SINN (I+J)
PHETEPHEN (T J)
PT=PN(1y))
KIL=K1Le+1 ,
TTF(KT L,6T.5) 60 70 1493
A93=,.5
R93=,5
G0 To 8
1493 WRITE (6+}393) . . ,
1393 FORgAT(“ AVERAGING PROCESS DOES NOT CONVERGE IN FSHOCK®)
STO
6 CONTINUE
XJ1=XJl1ls
RETURN
EFND




SURROUTINE WSHK (M4B)

COMMDN 78/ XXT s THMAX s THI1D) 4R 12(40,10)9p(40910)sPHF(40e10)s
1 Q4ny10)9ST(409010)9H(40010)9PT(40910) 9RHO(40910) 9GAM(40010)
COMMON /B/ PN(40910) 9yPHIN(40s10)9sRHON(40910)sHN(40910)9ZN(40910)

COMMONT /C/ TMAXTY0) 9 JMAX, ISTART KOUNTF 9 KOUNTP
COMMON /D/ UW (4n)sVW (40)eWW (40)9XW (40) 9¥W

(60) o THW (40)

cOMMON /E/ UWN(‘O)’VWN(40)owwN(4O)OXHM(4O)oYWN(4O)9THwN(40)

COMMON /17 XJ
COMMON /K/ RNonELR

COMMON /L/ ALPHAN(T7910)9ALPHA(7410) 9BETAN(7,10) yBETA(7,10)

COMMANZM/ IST7,10)
COMMON /0/ ALpr7.lo>-nLPNt7.1o3
COMMON /V/ XJ)

COMMON 7w/ ISTMEY, IDUMMY,JTINTyDUMMY (40) s THyw (2) 9 D19 JD2

COMMON /SA/ XJYS
JWeJMpXel

1TF(Jw,67,JINT) xJ1=0,
1= IS(Mon)
K=IS (M9 JMAX)

| ==l
IF((M/Z)#Z EQ,m) L=l
73=ZN (Ko JMAX)

21=2Z(1ouw)
THWX=THW (1) #XJ
vYi=zYw¢I)

X1=Xw (1)
THX=TH(JMAX)“XJ
V3=RN¢SIN¢THX)oTH(JMAX)’(l.-xJ>

x3=RMaCOS (THX)
X2esX3
FXIasTAN(RETA(M,JW))

FY1eTAN(ALP (MyJW))
FX2=TAN(BETAN (MeIW) )
FY22=TAN (ALPHAN (Mg JW) ) /COS (BETAN (Mo JW))

11

PR=RNeR
72=2N (14 JUW)
17=1

10

1cALL QWALL(RN.?Z»XEoYZcGXZoGZZ)

IF(XJ1eGTe00) cALL SWALLL(TH290N9Z296X29622)

TF(XJ1EQ,0,)

1TH2=ATAN(Y2/X2)

TF(XJ.,EQeO0) TH2=Y2

TH2X=TH20XJ
IF(XJ1eGTe00) Y2ERN®SIN (TH2X) ¢ TH2# (14 =XJ)
FY2BFx24GX2=G2?

ZZQZN(I'JN)‘(F“Z?OFYZ)“‘YZ-YI)/20
1TelTsl
IF(IT.67,2) GO To 22

22

60 To 10
CONTINUE
F(1v,67,3) 6O To 25

pATc(yl-YZ)/(Yi-YZ) , . .
RDU= (RETAN (Mo Jyw) =RATH#BETAN (Mg UMAX) ) /(T e=RAT)
FX2=TAN (8DU)

0 To 1o




25

FR2=FY2

14

JF(ags(FYZ2)Y.LT,1. 5'06) Fvy2=o0,
ALP2=FY2
THWN (1) =TH2

IN(TsyW)=22
IN(lepogw) =22
XWN(T)y=X2

YWN(T)=Y2
THWN (T¢L)=TH2
XWN(T+L)=X2

YWN(T+L)=Y2
ALPN (Ms W) SATANC(ALP2)
R2=sFR2

BETAN(My UWIEATAN(B2) '
ALPHAN (Mg W)= ATAN(ALPZ“COS(BFTAN(M!JN)))
XJi=xJls

RETURN
£ND




SUBROUTINE COWL (MMsIFSyOPT)

COMMBN 787 X1 THMAXSTH(I0) WR ™ 9Z(40,10) eP(40910) sPHE (4091009

1 Q(é4n, 10)951(40010)’H(40910)oPur(40910)'RH0(40910)OGAM(40010)

COMMON /R/ PN(&O,IO),PHIN(QG ln)|RHON(409101.HN(40'10),ZN(AOle)

T COMMON 7€/ IMAX(10) 9 JMAX, ISTARTyKOUNT= 9 KOUNTP

COMMON /D/ UW (40) VW (40) o WW (40)9XW (60)sYW (40)9THW (40)

COMMON /H/ ISIM

COMMON 7J7 QN (40910 sPHEN(40+10) o SINN40910) 9 XPLAM (40,100

1XMLAM(40910) oFP(40)sFM(40) 9E(4A410)

‘COMMON /L/ ALPHAN(?’IO)oALPHAtvolO)OBETAN(7 10)|8ETA(7910’

T COMMON/MZTIS(7.,10)

COMMON /0/ ALP(T74+10)9ALPN(T7,10)
COMMON/P/ KC1oKC29KS19KS2
COMMON7Q/™ XCOWL

COMMON 2V/ XJ1

COMMON /W/ ISIMEX,IDUMMY, JINT7DUMMY (40) 9 THWW (2) 9 JD1 9 JD2

COMMON /SA7 XJ7S
COMMON/WR/ IWRAP

NIMENSION VL(Q).vvco).pm«oa.Uqu).PHMco)ozucq»'Hutq)onumcqa.BM¢ 9)

Ly GMTGY s OM 9T S AL (T0) v STGNVLTS)
cALL INDATZ (MM, IFSyAL)
JWaumpa X

89

PO 89 I=1+9
SIGNyL (I)=1,
TF(ISIM,EQeD) JWzJMAX+])

N0 666 J=leJw
IS(1,4)=IMAX(J)
T=IMAY ()

666

IN(IoJ)=Z (1Y)
CONT INUF

TF(IWRAP,EG.0) CALL ALWRAP(1)
XWl=Xe0wL )
TF(ISTM,EQe0) CALL SWALL (XCOWL 7 (29JW) s XW1oYW1 46X ,62)

NO 6 JB1sJW

IF(JeaTeJINT) xU1=0s
T=IMAY (J)

T
39
300

TF(P(1*MMoJ) =P (TeJ)) 443945
WRITE (6,4300)
FORMAT (¢ 2 SHOCKS NECESSARY FRnOM cOwL LiPa,

CALL pPNCH
nPT=],
KCl=3

KS2z2
K=KS?2
L=IMaAx (J)

MSL+MM
GO To 8
OPTBOT .

kCl=3
KS1=1
K=KS)

M=IMax ()
LEMeMM ) .
VTITEQ (Lo J)¥SQRT(1,¢TAN(SI(LeJ))#®2)

XMUZAGIN( SART(GAM(Ls ) ®P (Lo, J) /RHO (Lo J)) Z/VTT)

[ —

r-—.-w"

B



1TT=)

TF(J.EQ UINT,0RVILEQ.JINT*1) A (J)=ALPN(KsJ)

ALPHA (KyJ)=AL ()

CA=COS (ALPHA(KJ)) I
RET=wnPT# (XMU*G . /STe3¢PHE (L vJ))/CA
SA=SIN(ALPHA (KsJ))

TSI=TAN(SI(LeJ))

SPE=SIN(PHE (L )))

CPEBCQS(PHE(LQJ))

IFANY=MM

IFANgIFAN]=3

kKPe]l

Ju=1 ‘

IF(KP,EQ.1) JJ=0

TI:IFANI

TF((K/2)424EQek) 11=]

Ti=zlTlal

TF((K/2)82.EQ,Kx) I1=I1e1l

VLITIYS(Q(LeJ)#(TSI®CA+SA#SPE))

IF(J.NE,UMAX+]1Y) GO TO S000

PE=ATAN(GX)

WB=Q (| ¢ J)*SPE

UR=0 (L v ) * (COS (PE) #CPE+SIN (Pg) #TST)

VBEQ (| 9 ) #(TSI#COS(PE)=CPESSIN(PE))

PHEB=ATAN (WRB/UR) o
T GRsUB/COS(PHEB)

TSI=svna/QR :

cA=l,

SA=0,

SPE=STN (PHER)

CPE=CNS (PHEB)

VL(IT)YysVB

100 cONTINUE :
SIGNVL (IT)=SIGN(1,eVL(II))
VL(II)=VL(II)*62
1SAVFell
ISAVE]1=1)

3 TT:I

TI=1SAVE
I11=1SAVE1
VT(II)=(O(LoJ)#(COS(BET)GCPE-STN(BET)6(SA“T§I-SPEOCA)))“*2
Uls: @ (Led) *(SIN(RET) ®*CPE+COS(BrT)® (SA#TSI=Ca ¢SPE))
T1F(J.NE,JMAX+1) GO TO 5001

Ul=0BaSTN(BET.PHEB) A

VT(I1)2(QR®COS (BET=PHERB) )®##2
101 ~ONTINUE

111=ARS (U1)

GMIZGAM(LsJ) =1,

GP1=GaAM(LeJ) ¢,

XM1=U1/SORT(GAMI(LyJ)*P (Lo J)/RHA(LeJ))

XMS=RMHO (Lo J) #UY

1F(IT.EQ, 1)UM(II)=UIG(eMl“XMl'xuloz.)/GPIIXMI/XMl
T RH2=XMS/UM(IT)

PM(II)HXMS“(Ul-UM(II))OP(LcJ)

v2sVT (11)sVLI(ID)

V1=v2,U1eU1

Lt |

B



V2=V2+UM(I]) #un

PHM({TT)2PHI(Ly.)
TMITIT)=7 (L)
HMTIT)=R{LYJ) ¢ (V1ay2) /2,

RHM(TTYaRHEQ (HM(TT) yPM(IT) (PHM (1)) ]
5R=1RH2-RHM(IIL)/RHO(LvJ)
TF(ARS(ER) oL T41+E=04) GO TO o

IT2IT.1
IF(IT,6T.10) Gn YO 100
IF(IT.GT.2) GO Tn 11

ER2=ER
v2=uM(In)
UM{TITy=UM(II)# 99

60 To0 7 , T T S S '
WRITE (6+200) ' '
FORMAT (# ERROR IN HUGONIOT LOOP IN COWL#)

CALL pNCH
WRITF (64201) _ ,
FORMaT (& SUBSONIC EDGE IN cOWL AROUND STATEMENT NUMRER 13#)

CALL PNCH .
DUMZ2x=112=ER2* (UM (1])=U2)/ (ER=FR2)
ERZ2=ER L S

U2=0M (1IT) - ’ !
UM(ITy=pUME i
GO To 7

PM (T1)=PM (T1)
HM (T1)=HM (I])
IM(I1yszZM(I])

RHM(T7)=RHM(IT)
PHM (1)) =PHM(IT)
VL (11)=vl (I1I) ;

SIGNVL (T1)=SIGNVL (I1)
VT (11)=VT (ID)
RM(I11)=RET

o

AM(T1)=RET 4
UM(IT)==0PT®#UM(IT)

US2=SOERT (VT (I1))#COS(RBM(TI)) sUn(TT)Y#SINIBM(}T)
WS2aSERT (VT (I1))#SIN(BM(II))uUm(I1)#CNS(BM(TT)
PHESE=ATAN (WS2/1)S2)

UM(IYysum(llI)

) e
)

PP=(P (MyJ)=PM (TT)) /FLOAT (TFAN=T) S T
VTITE (N (MeJ)##2) 8 (], ¢TAN(ST (MyJ) ) 4e2)
I1=1

IF((K/2)®#2,EQ,k) II=IFAN]
ZMIIT)EZ (Mo )
HMIIT)=H(Me J)

PM(IT)EP (M2 J)
RHM(T1) =RHO (My )
GM(I1Y=SGAM (M J) e —

.
PHM(TY) =PHI (My |) i
UM(TT)SGMIII)#pM(TT) /RHM(IT)

VLIII)=(Q(MeJ)# (CARTAN(ST(MeJ) ) 4SA*SIN(PHE (M9 J))))

TF(J,NE.JMAXe]l) GO TO 5002
WRB=Q (Me J)BSIN(PHE (Mo J)) , ) , o
UB=Q (M9 J) # (COS (PE)®COS (PHE (Mo J) ) $SIN(BE) #TAN (ST (Mo J) ))

VBEQ (M9 J)# (TAN(ST (M9 J) ) #COS(PE) «COS(PHE (Ms J) ) #SIN(PE))

-



PHEB=ATAM(WB/UR)

002

0B=UR/COS (PHEB)
VL(ITy=VR
CONTINUE

SIGNVL (TTYSSIGN(T, s VL (IT))
VLIIT)=VL (TT)®ep
VT(IT)EVTT=VL(I1)=UM(I])

T OMCITYEVYTSVL(TT)

13

XMM=OM(TI)ZUM(T])
IF(XMMeLTele) 60 TO 101

R2=SAeTAN(ST(M,J)) +CARSIN(PHE (MeJ))
A=COS (PHE (MyJ) )y
C2SORTI(VT(II)) /Q(Med)

DESORT (AFATRYH)
RM(IT)=OPT#ASIN (SQRT (14/XMM)) +ATAN(B/A)

IF (JEQ, JMAX¢1)BM(II):OPT“ASIN(SQPT(I /XMM) ) +PHER

HTL=HM(II)‘(VTT-VL(II))/2.
IFF=IFAN+]
IF1=IFF

TFU(K/2)®%2.EQ.x) IFF=IFAN]
No 12 LiL=291IF1
Nel L

IF((K/Z)“Z-EQ.K) N=IFF-LL‘]
VKBN-]_
IF((K/2)#2,EQ,K) KK=Nesl

IF((K/2)°20NE.KoANDoN EQ,IFF) nP=n.
TF((K/2)42eEQeKe ANDINLEQ,3 ) APE=0,
7M(N) =ZM (KK)

PM(NY ePM(KKY=DP
ALNR=ALOG (PM(N) /PM(KK) ) Z/G6M(KK)
pHM¢~)=ALOG(RHM(KK))oALNR

RHM(N)'EXP(RHMlN))
61=SORT((GM(KK)*1 )/(GM(KK)-I.))
G=2.¢nM(KK)/(GM(KK)-l )

oM(NaeoM(KK)-G&(pM(N)/RHM(N)-PM(Kxi7h§MIRK)s"

HMINY=HTL+(  =QM(N)) /2,
ClsUM(KK)y#G1#G) + VT (KK)

T PHMTNY EPHM (KK)

TM=F T (PM(N) 9 PHM (N) s HM (N) )
GM(N)=FGAM(TMyPM(N) o PHM(N))

UM(N)=GM (N) *PM (N) /JRHM (N)
VL (N) =VL (KK)

12

SIGNVL (N) =SIGNVL (KK)
VT (N) QM (N)=UM(N)

RM(N)a'OPT’Gl‘(ASIN(SQRT(VT(N)/cl))-ASIN(SQQT(VT(KK)/cl)))tnM(KK)

CONTINUE

XMU=ZSART (UM (N) Z/OM (N))
xMUsagIN (XMU)
PHEP=RM (N) =0PTaXMU)

FRREPHES=PHEP
IF(ARS (ERR) 4LT, 1,e=04) GO 7O 1=
1TT=1TT e}

TF(ITT+GT+15) 6O TO 102
IF(ITT«GT«2) GO TO 16
FR1=ERR

RET1=RET

b



RET=1,01¢BET

102
203

14

RETI=REY

r0 Tn 3 '

WRITE (6,203)

FORMAT (# ERROR IN BETA SHOCK In COWL®)
"CALL BNCH
DUM1=RET]=ER} # (BET=BET])/ (ERR=FR])
ER1=ERR

RE T=nUMY
@0 To 3

15

16

TIF((K/2Y®2.EQ.K) N=IFF=L[+]

CONTINUE
PO 16 LL=1v1F]
N=LL

UM (N)zOPT#SQRT (UM (N) )
CONTTNUE

ALPTK Y =AL (D)
TB=TAN(BET) ®COS(ALP (K J))
TF(J,FQ, UJMAXel) TR=TAN(BET)®c0¢ (PF)

RETAN (K, J)=ATAN(TB)
BETA (ko J)=BETAN (K J) ‘
TF(J.eQa JMAX®1)ALP (Ko J)ZATAN(TAN(BET) 4GX)

ALPN (K9 Jy=ALP (Ky J)
TF(JoEQeUMAX+ 1) ALPHA (K9 J)=ATAN (GX®SIN(BETA (K¢ J)))
ALPHAM (Ko J)SALPHA (Ko J)

ALP(KelyJ)=aL (Y)
TP=TAN (PHEP) #COS (ALP (KC1,J))
IF(J.EQ, JMAX+1)TP=TAN(PH5P)0c0<(PE)

RETAN(KC19J)=ATAN(TP)
RETA (kKC14J)eBETAN(KC1,4J) _ ,
TF(J,EQ, JMAX+1)ALP(KC19J)SATAN(TAN(PHEP) ®#GX)

ALPHA(KC1 9 J)BALPHA(Ky )

IF (J,EQ,UMAXe1)ALPHA (KC1 ¢ J)=ATAN(GX®SIN (BETA (KC1,sJ)))
ALPHAM(KC1?J)sALPHA(KC19J)

1SS=ImMAX (J)
TMAX () =IMAX (J) ¢MMal

1S(Keg)=IMAX(J) ¢

TF((K/2)824EQek) IS(KeJ)=IMAX( j)=MMe]
IS(KCTI oI EIS(KoJ) w2
TF((K/2)82eEQek) IS(KCloJ)2IS(K,J)*3

IK=1ss
IF((K/2)#2eEQeK) IK=1SSe1
nO 29 KksleIFANI

IF((K/2)#2eNEosKeANDeKKoGEe (IFANI=2)) 60 TO 19
TF((K/2)82eEQeKe ANDeKKeGEe3) Gn TO 19
IF ({(KK/KP)®KP,JJ) NE KK} GO Tn 29

agie)

19

P (IK,J)=PM(KK)
VTTESART (UMIKK) ®UM(KK) ¢VT (KK) ¢ (KK))
cB=COos (AM(KK))

SBeSTN (BM(KK) ) . . . -
vVeeg, tcp® (UM (KK) ) =Sp®*SA®SnHRT (VT (KK) ) ¢Ca®SORT (VL {kK) ) *SIGNVL {
1kK)

IF(J,NE,UMAXel) GO TO 5003
asUM (KK) #SB+SART (VT (KK) ) #cp
VR=SART (VL (KK) ) #STGNVL (KK)

vvaUpeSIN (PE ) +VB#COS (Pr )




5003 CONTINUE

ST (1Ko W) EVV/VTTY
SI  (IKyJ)SASIN(ST (IKey))

WVzewCR®CA® (UM (KK)) +SB#cA®SART (VT (kK) ) +SA®SQRT (VL (kK) )#SIGNVL (
1kKy :

UVeSos (UM (kK)) +CB#SQRT (VT (kK)) _ ‘

IF(J,EQ, JMAX+1)UVv=UB#COS (PE )=yBRSIN(PE )

NIKYy JT=SART (YveUVeWVHWY)
PHE (1Ko J)ZASIN(WYV/Q (IKyJ))
PHI (1Ko J)=PHM (KK)

7 Tk, N =ZMIKK) — e e .
RHO (T1KyJ) =RHM (KK)
H (IK4J)=HM(KK)

T=FT (PM(KK) 9 PHM (KK) o HM (KK) )
GAM(TKJ)=FGAM (T oPM(KK) 9 PHM (KK ) :
F(IKoJ’:SQRT(GAM(IK'J)“P(IKQJ)IPHO(IK J))

CALL XLAM(Q(IKoJ)oE(IKoJ)uPHE(TKvJ)’XPLAM(IKoJ)oXMLAM(IKoJ)
IF (JoNELJMAXe1) GO TO 210
IW(IKY=Q (IKyJ)aCOS(PHE (IKysJ) )

WWIK)YSQ (IKy ) #SIN(PHE (IKe J))

CXW(IK)=R

IF(XJ1eEQeDs)

IF(XJ1eGTe0e) @ALL SwALL1(THx.a.Z(IKoJ)oFXoFZ)
UWITKYEYW (IK) SpXewW (1K) #p2

VW (IK)BVW(IK)#Z (TKeJW) #Ex J]
IF(XJ14EQ,0,)

1THW(TK) =YW (IK)

210

TF(XJTeGTe0s) THW(TKYSTHX S

SI(IKyJy=ATAN (vw (IK)/Q(IKsJ))
CONTINUVE

29

LY
CONTINVE
1MAX(J)=1MAX(J)¢IFS

T 6 CONTYNUE T e

¥YJisxgls
RETURN

END T

B



cUBROYTINE WDIeC (M)

T COMMON 787 XTeTHMAXTRI10)Y R~ 92(40.10)sP(40910) yPHE (40910)y

1 Qt4ny10)9SI(40910)9H(40410)9PuT(40910)9RHO(40910)96AM(40410)

POMMON /B/ PN(40+10)9PHIN (40, 1n) sRHON (40910) oHN(40910) 92ZN(40910)

T rOMMON /€7 TIMAX (T 0 v JUMAXTISTART JKOUNTF 9+ KOUNTP
COMMON /D7 UW (40)sVW (40) oWW (40) s XW (40) oYW (40) yTHW (40)
COMMON /E/ UNN(éo)oVHN(40)oWNN(dO)oXWN(40)QYWN(40)OTHNN(4O)

COMMON /17 XJ
COMMON /J/ QON(60910) yPHEN(4001A) sSINN(40910) 9 XPLAM(40,10)
1YMLAM(40410) 9FP(40)9FM(40) 0A (4Nny10)

COMMON /K7 RNyARELR ) .
COMMON /L/ ALPHAN(7910)9ALPHA(3410) sBETAN(7,10) 9BETA(T410)
COMMON/M/ 1S5(7,10)

COMMON /U7 ERZ72

COMMON /07 ALP (T910) 9ALPN(7+10)
'COMMON/P/ KC1l9KC24KS14KS2
COMMON /R/ JyXCNoXCoXXIoUWs INTLICOWLIRCOWL =~

COMMDN /V/ XJ1
COMMON /w/ ISIMEX, IDUMMY,JINTy7DUMMY (60) s THWW (2) s JD1 9 D2

COMMBDN /SA7 XJ7S
IF(JW,BT.JINT) X120,
I=TS(MoJW)

11=1
|,=1
ITTe)

IF((M/2)82.EQ M) L==]
Kelm|
LL=26

RAT=N,

wouzen.
PNKe(,

TF(I.EQ,TMAX (Jw)=l) GO TO 41
TF(M,EQ,3) GO TO 42 : o ‘ o
RATE (ZN(ToJW)=2N(TSLLsJW) ) Z(ZNTT¢L9JIWI=ZN Tl Lo JW) )

41

PNK=PN(TeLLYJW)
PN(TogW)ePN(To Lo W) +RATH (PN (T4 o W) =PNK)

WOU2eWWN (TeLL) JUWN(TeLL)

WOUl=WWN (I*L)/UWN(T*L)
WOUWOU2+RAT®(WOU1=WOUR2)
c0 To 1o

42

RAT1e (THWN(I)=TH(JMAX) )/ (THW (I)=TH(JMAX))
15215 (34 UMAX=]) ' , - .
PN(I4gW)=PN(IS,JUMAX ) eRAT1#(PN(IoJW )=PN(18,UMAX )

10

PN (Ky W) =PN (I W)
CONTINVE .
THX=THWN (I1)#X

bl

THDUM=THWN(I])
YWN(TT)=RN®SIN(THX) *THWN(IT) ® (7, =XJ)
XWN(T1)=RN®COS(THX)

IF(XJ1eEQeOe) y . .
1CALL SWALL(RN#ZN(TToJW) s XWNITIV o YWN(IT) 9FXoF2)
TF(XJ) eGTe0o) CALL SWALL]) (THDUMGRN9ZN(IIsJw)sFXeFZ) _

IF(M,NEoKCleANDeM,NE,KC2) GO Tn 11
c1=TAN(BETAN(M Jw))“COS(THX)¢TAN(ALPN(MoJW)a*sIN(THx)

CZ--TAN(BETAN(M.Jw))QSIN(YHX)0?AN(ALPN(M.JN3)ngsx}gx,p_

INXJE7 e




IF(XJ1e6Te0e) ZNXU=ZN(IT,JUwW)

11

WOUS (CT+FX¥C2¥ZNXy Y/ le=FZoc202NX T Ty
vOUsFy«WOUSFZ
TF(XJieGTe00) VOUSVOUSZN (114 W)

ZSLEZ (114JW)
usL=uwl(rr)
VSL=vw(ll)

WSL=Wwi(TD)
Xst=xwilrr)
TAUC=vOU

60

TT=] ' ]
TF(M,EQ,KCl1sOR M, EQeKC2) GO TO 40
COMTINVE

TF(XJ1+EQ.0,)
1CALL SWALL(RyZSLeXSLoYSLFXSLeF2ZSL)
IF(XJ1eGTe0s) CALL SWALL] (THSL.R9ZSL9FXSLeF2SL)

PUM= (WO eWSLZ7usL) /2,
7SLT=7N(IoJW)-nUM6(XWN(I)-XSL)
RATE(ZSLT=Z(To W) ) /Z(Z(TeL oUW =T (ToJW))

WUSL=TAN(PHE (ToJW) ) *RAT®* (TAN(PLE (TeL o yW) ) =TAN(PHE (I, Jw)))
UleQ(1oJw) *COS(PHE (TeuW))
11220 (T4l o JW)#COS (PHE (Tal 4, JW)) L o o

USLEU] *RAT# (U3aU1) S
WSLEUSL#WUSL ‘
VUIETAN(SI(Teyw)) Z/COS(PHE (ToJW))

VU2=TAN(SI(I¢L0JN))/COS(PHE(I#!QJN))
VUSL=vU) «RAT® (VU2=VU])
VSL=VUSL®USL

EREARS ((ZSLT=ZaL) /(Z(ToL s IWi=Z T o W)Y
1F(ER,LYLERZZZ) go TO 40
72SLezsLY

000

40

1IT=ITe]

IF(IT LT.10) Gn TO 60

WRITE (6,1000)

FORMAT(# ERROR IN ITERATION LOnP IN wpISce)
cALL PNcH

CONTINUE

3

IF(M,EQWKC1e0R,M,EQeKC2) RAT=0,
PSLEP (1T oJW) sRATH(P(TT4LyJIW) =P (1T 9oJW))
HSL=H(II!JW)ORAT“(H(II‘LOJN)-H{IIoJW))

RHOSL=RHO(TIsuw) ¢+RAT®(RHO(TT4L W) =RHA(ITouw)Y  — — 7777p
DHISL-PHI(IIOJw)ﬁnAT“(PHI(II¢L-JW)'PHI(IIon))
TSL=FT(PSLYPHISL 9HSL)

GAMSL =FGAM(TSLPSLIPHISL)
PHIN(TI v W) =PHISL
RHON (119 JW)=RHOSL*(PN(ITsJW) /Pl )08 (], /GAMSL)

VVSL=USL#USLeySLevSLeWSLaWSL
VVCEVVSL 42 %GAMSL/ (GAMSL=14)# (PSL/RHOSL=PN (T1¢JW) /RHON(ITs W)
HTSL=HSL+e5¢VVsL ¥

HN(1T,JW)=mHTSL.,5#VVC. L.
uwN(II)csaRT(VvC/(1.¢Tnuc°TAucowou°w0u))
VWN(17)sUWN(TIT)®TAUC

WWN YT EUWNTIT) *WoU , _
PHEN (119 JW)=WO(I/ (COS (THX) +VOU#SIN (THX))
PHEN(TIoUW)SATAN(PHEN(I]4JW))

VB=VWNITT) ¥COS (THX)=UWN(TI)#SIn(THX)

B



HR=VWUN(TT)®SIN(THX)SUWNI(TI)®r0e (THX)

weswwN YD) T
ON(IT,JW)=SQRT (WReWBeUBR#B)
SINN(II.JW)=AT&N(VB/QN(IIOJEl)

TTT=17Te1 T
TI=I-]_
IF(ITT«GTe2) GN TO 80

80

TF M NE,KCI¢AND M, NE,KC2) CALL HSHOCK(MsJdWe Wel)

TF(M,FQ,KC1l+sOR,M,EQeKC2) GO TO 10
xJlexyls

RETURN o
END




SUBROUTINE PLANES (IND)

COMMON /ALLRT/ AN(40910) s TN(40,10)9GAMN(40470) 9 XPLAMN (40910) 9
1¥XMLAMN (40910) '
COMMON /B/ PN(60+¢10) sPHIN(40910) sRHON(40910) 9 HN(40910) 9ZN(40010)

COMMON /JF/ JFINAL
COMMON /A/ X1oTHMAXSTH(10) eR 92(40010)!P!40'10)QPHF(40910)0
1 0(60,10)9SI(40010)9H(40, 10)0Pm‘1’(40’1l\)99!40(40010),GAM(‘O0910)_‘~

COMMON /C/ IMAV(10) 9 JMAX,ISTART ,KOUNTF¢sKOUNTP
COMMON /H/ 1ISIM
cOMMON /J/ QN(AO.IO)'PHEN(90 ln)oSINN(#OolO).XPLAM(40,10)o

1XMLAM (40910) oFP(40)9FM(40) 9A(4n,10)
COMMON/M/ IS(7,10)
COMMON /R/ JoXCNoXCIXXT o JWoINT.ICOWL s RCOWL

COMMON /S/ RTsKOUNT9KOUNTS,ICOWLT
coMMon v/ XJ1
COMMON /w/ ISIMEX.IDUMMYoJINTo7DUMMY(60)oTwa(Z)cJDloJDZ

COMMON /I0/ NUMEXP9ZSAV ) ]
COMMON/PS/ZR(4092) sPR(4042) 4R 14042) yuR(4042) 4SIR(4092) yRHOR(40,2)
1,PHIR(40,42) 9yPHER (4042) s THR(2) y THWR (40
COMMON /SPE7 KOUNTC

FOMMON /PL/ DEITH

IF(INneERe D) ZpUMMY (1)=Z (14 JINT)

TF(INDLEQ, 1) ZNRUMMY (1) =ZN(1sJINT)
J1=JINT
JasJInTe+)

TMAX JaTMAK (J10 41
DO 461 TENUMEXSsIMAXY
Lel

IXsZ(1yJINTY
IF(INNCEQel) Zx=ZN(IoJINT)
IF(Zx eGTe2SAV) GO TO 465

461

462

GONTINUE v
TOUMMYS| ] : t
IF(INDeER.]L) GO .TO 34

PELTH=1000,
DO 1000 J=J2yJMAX
T=JMAY 4 2al

IF (UMAX,EQeJW) Tzl=l
hEL‘?(ZvJ)
IF(XJ]eGTe0os) DEL=ATAN(DEL/ZNUMMY (1)) e

Lo00

TF (DELLTeDELTH) DELTH=DEL T I i
FONTINUE '
PEL THz ¢S #DEL TH

34

TFDELTHGT o THIJINT) =TH(JINT=1)) DELTHETH(JINTYI=TH(JINT=1)
CONTINUE
7DUMaDEL TH

2PuMs=ZDUM
J=1 ‘
NO 26 I=1esNUMEXP e

IF(XJ1eGTe0s) 2DUMZZDUMMY (1) #TaN (ZDUMS) - s
\JMgd\"-IOI . |
CALL TBL (ZOUMsPR(IsJ) 9 SIR(ToJ) (HR(IsJ) 1PHIRIT4J) sQRIT,U) sPHER(I4U)

l.RHoGAOTHxvdMoIMAX(JM)02)
RHOR(T9J)=RHEQ(HR (19 J) yPR(TsJ) ' PHIR(I, J))
T=FT(PR(1» J)OPHIR(I'J)!HR(IOJ)\

‘—**—“HWR(*T“““FGAM(T PRIUTsJ) sPHIR(T,J))

Py



7R(T,4.4)=7ZDUMMY (1)

TR XL e6T 00 ZRITY D) ZZR (T 0 IV A0S (ZDUMS)
IF(I,NE, 1) GO 0 1500
IF(ISIM.EQ.I) G0 TO 1500

- XT=R
IF(XJ1eEQeOe) CALL SWALL(ReZDUMoXToYT.FXeFZ)
IF(XJ]eGTe0.) CALL SWALL1 (THXym o ZDUMyFX4F2)
TST=COSTPHERTT Y YRFXSSINTPHER (ToJ) ) #FZ™
SIR(T,J)=ATAN(TST)

1500 ~ONTINUE
Ul=QR (I ,J)y#COS(PHER(I,J))
IF(xJiOGTOOQ) 0 YO 2001
V1=0PR (14 J)#SIN(PHER (T4 J))
WlzeQR (T4 JIOTAN(SIR(T,J))
GO Tn 2002

2001 WY=QR(I4JI®SIN(PHER(TIJ))

VI=QR (T JY#*TAN(STIR (19 J)) _
V1=WT&COS(ZpUME) +VTHSIN (ZDUMS)
WlseVT#CNS (ZDUMS) +WTESIN (ZDUMS)

T 2002 CONTYNUE
OR(14+,))=SART (UTHUL W] #W])
PHER(T9J)SATAN(W1/Ul)
SIR(Y . JY=sATAN(VI/QR(I, )

26 CONTINUE
JE2
no 1001 I=ly IDUMMY
TF (INDoEOL0) CALL TBLDUM(Z (7o INT) sPR(19J),SIR(T9edJ) sHR(IsJ) sPHIR
1(19J) oQR(T9J) yPHER(I0J) sRHOR(I,J) o THWR (1) 91, JOUMMY, 1)
IF (INneEQel) CALL TBLDUM(ZN(I,;INT)an(I-J).sIR(IoJ)oHR(IoJ)oPHIR
1iToJd) QR (T9J) yPHER(T9J) s RHOR (I, U) 9 THWR(I) 91, IDUMMY,T)
IF(INDeEQeD) ZR(T142)2Z (ToJINT)H
IF(INpeEQel) ZR(T42)=ZN(T9JINT)
1001 CONTINUE
' THR(2)=TH(JINT) ¢NELTH
RETURM
END




SUBRAUTINE ALWRAP (M)

COMMON /87 X1 o THMAXITH(10) 9R ™ 9Z(40410) 9P (40910) oPHE(40910)

1 Q(60,s10)9ST(40910)9H(40910)9PLT(40910)9RHO1460910) 9GAM(40010)
COMMON /R/ PN(ao.1o>oPHINtao.ln).RHON(ao'lo»,HN(aOoloa.ZN(aOoIO),
TCOMMON 717 ALPHAN(T910) 9 ALPHA(7,10) 9BETAN(7,10) sBETA(7,10)
COMMONM/M/ 1S(7,10)

COMMON /0/ ALP (7¢10) sALPN(7,10)

COMMON /W?‘TST?EXTTDUMMY?JINT?SEUMMYKZo)iTHNth).JDi-Joz"
COMMON /1Q/ NUMEXP92SAV
COMMON /V/ XJ1

Jl:JIMT-l
J2=JINT
J3z2JInTe

qangNT¢2
TlelS(MyJl)
12=15 (Mo J2)

13=1<(M.43)
T6=1S(M,J4) _
R2=ZN(124J2)=2Z8AV

RI=ZN(I3,J3) . :
RR2= (ZN(I12402)=2ZN(I19U1)) /7(TH(J2)=TH(J1))
RQ3= (ZN(149J4)=ZN(139J3))/Z(TH(JG) =TH(JZ))

Fil=1,58707963
FZ.,F}QF]
AL3=R03

AL2=Rpe
ALPN(M'J2)=ATAM(AL2)
ALPN (M9 J3)SATAN(ALS)

ALPHAN (M, J2) =ATAN (AL2#COS (BETAN (M, J2) )
ALPHAN (Mg J3) =ATAN (AL3*#COS(BETAN (MeJ3)))
RETURN

END




SUBROUYTINE ADDSUR

COMMON 78LLRYT 7 ANT(40910) s TN(40410) 9GAMN (40070) s XPLAMN40910)y
1¥YMUAMN(40910)
COMMON /TEM/ T(60,10)

COMMON™7A7 X1 9 THMAX e THILI0) sR ~ 92(40e¢10)9P(60910) sPHE(40910)
1 0(4ne10)9SI(4ne10)9H(40910)ePuUT(40010) 9RHOI40910) 91GAM(4N10)
COMMON /B/ PN(460410) s PHIN(SGO, lﬁ)ORHON(40010)0HN(40010)oZN(éOOlO)

COMMON™7C7  IMAX TN s IMAX s ISTART yKOUNTF s KOUNTP
COMMON /D/ UW (40)9VW (40) oWW (40)9XW (60) gyw (40) 9o THY (640)
COMMON yJ/ QN(40410) 9PHEN(40417) 9SINN (40910 XPLAM[60,10)

YXMEAR GGy TO) 9 FPI4Q)Y vFMI40) VA (4nel0)
COMMON /R/ J’XCN'XC XXI'Jw'INT ICQWLQPCOHL
COMMDN /L/ ALPHAN (7910) sALPHA(7+10) sBETAN(7,10) sBETA (7,10}

COMMON/M/7IS(7,10)
COMMON /0/ ALP(T+10) 9ALPN(T7410)
COMMON /S/ RIekKOUNTIKOUNTSTrOWLT

COMMON 7W/ TSTMEX s IDUMMY, JINTo7nUMMY(40)vTHWW(Z)-JDIOJDZ
COMMON /TQ/ NUMEXP,2SAV
COMMON /JUF/ JFINAL

DEETFETHYUMKXT?TPTUMKY?I)
1T=0
IMAXJ=IMAX (JUW)

DO 510 T=lsIMAXJ
TESTaTHW (1) =TH (JMAX)
TEST=TEST/DELTH

TF(TEST,GT«2,0) GO TO 520
IF(TEST,LTe0,5) GO TO 100
60 Y0 S0

820 1T=IT.1
510 cONTINUE
IF(IT E0,IMAX(JW)) GO TO 502

GO Th 600
100 JMAXe jMAX=]
JwsJwal

T 802 TF(JW, LT, JFINAL) GO TO 36

JZ2=Jduwel . '
TF(ICAWLT.EQ.0) B0 TO 505
N0 3n I=3yNUMEXP

30 FOUMMY (T 1) =Z0 MMy (1)
NUMEYpENUMEXP=]
R0 Tn S0s

WRITE (6,437)
37 FORMAT(# PROGRAM ATTEMPTING TO aDD REFERENCE PLANE = NnIMENSION TOO_.

1 SMA L)
.CALL pNcH
STOP

a0 TO 60n
36 CONTINUE
JMAX =z jMAX ]

JW=Jwel _
ITMAX (W) sIMAX (UWe=])
JZ2adwel

TFUICOWLT.EQ.p) GO TO o5
N0 40 I=2¢NUMEXP
I11=NUMEXP=le¢2

TITSTT A




40

ZDUMMY (111)=ZDMMY (I 1)

NUMEXP=NUMEXP+)

505 CONTINUE

TH(JW)STH(JZ)

TF(ICOWLTLEQ.T) TMAXJ=TIMAXJel
NO S35 I=1eIMAYxJ
Z(Iodw):l(chZ)

P(Te w) =P (1vJZ)
PHE (T 4JW)=PUE (TeJ2)
SI(Tey W)=SI(14J2)

H{Tedw)=rH(l9JdZ)
NITeJw)=0(19J2)
PHI(T,JW)=PLI(T9J2)

PHO (T (JW)=RHO (TvJ7)
L=Jw
T(ToLYSFT(P(Io) oPHI(ToL)oH(T9)))

GAM(T LY =FGAM(T(TL)Y sP(I4L)oPHT (14L))
A(ToL)=SART(GAM(THL)#P (T 4L ) /RHA(TsL))
cALL !LAM(Q(IvL)oA(IoL)OPHE(Iol$9XPLAM(IQL)0XMLAM(I L)

535 cONTYINUE

IF(lcowLT, EQ.O) Go TO 20
N0 1n 112=1e7

ALP(T12y W) EALP (1129 J2)
ALPHATT124Ju) SALPHA (1124 U7)
RETA(T12+JW)=BETA(I12+J7)

10
20

1S(112y JWIEIS(112,92)
COMTINUE
TF(J2.6T,JW) GO TO 601

TH(JIMAX) = TH(JUMAX=1) *DELTH
IF(ICoWLT.EQ, 1) ZDUMMY (2) =ZDyMmy (3) =DELTH
J=JMAay

T IF(ICOWLT.EQ,1IY GO TO 31

Jl:J-T ) )
DO 540 I=1sIMAXY
2(IeysZ(ToJwW)

IF(T,eQa1) CALL RWALL(ReTH(J) 97 (IsJ) 9DUMIDUM]) _
TF(I,EQ, TMAX(Ju)) CALL TWALL(R.TH(J) 972(19J),DUMsDUMI)

31

GO To 32 )
IF(I,NE,1) GO YO 32
7(I9J)=0.

CALL TBL (ZDUMMY (2) 4P (ToJ) oST (1, ) oH(TIoJ) oPHT (ToJ)eQ(I,U) sPHE (I4J)
loRHOlIQJ)9GAMX.THXOJINTOIDUMMY.?)

Ul=Q(192J)*COS(PHE(IvJ))

VI=Q(TeJ)#TAN(ST (T4 J))
W1EQ (19 ) #*SINIPHE (T0J))
VTe=k)

wTevl ‘
O(TeYESORT(ULBUL &+ WTHWT)
PHE(T,J)=ATAN(WT/U))

32

ST(1s))=aATAN(VT/0(ToJ))

60 Tn 33

CONTINUE
QAT=0FLTH/(THN(I)-TH(JMAX-1))
P (T4J)sP  (LoJ1)+RATE#(P (Te WP (I9J1))
SI (TeJd)=SI (I4J1)+RAT®(ST (Ts.1W)eST Iedlyy

0 (TeN =0 (ToJ1)*RATH*(Q (1o W) =0 (IsJd1)y




H o (TeJd)=H  (I4JT)+RAT®#(H (TeaWleH (IoJ1))

T 33 F

PHE (T, JYSPHE (ToJI ) *RATH#(PHE(To W) =PHE (T9J1))
PHI(T1,4J)=PHI(I,J1)sRATO(PHT (To w)wPHI(IyJ1y})
PHO(I.J)-RHO(I J1) *RAT# (RHO (T JW)=RHO (10J1))
CONYTNUE

|.aJ

T(IoL)=FT(P(IoL)vPHI(IoL)vH(Iol))

A(TvL)=SORT(GAM(IoL)“P(IvL)/RHn(IvL))
CALL XLAM(Q(I!L)0A(IOL)0PHE(10!)OXPLAM(IOL).XMLAM(I Lyy

M=1
IF(I,EQ,1S(3sJ7)) M=3

TANALP=TANTALP (Mo JTYY+RAT# (TAN (ALP (My JW) }=TAN (ALP (MaJT)))
Z(I9J)1=Z(10J1) & (TAN(ALP (MsJ1)) o TAN ALP y#DELTH/2,
20I=14J)2Z(10J)

RETA My JYSATAN(TAN(BETA (Mo J1)) «RAT®P {TAN(BETA (MosUW) ) = TAN(BETA (MeJl
Hn
TS(MyJ)=1S(MyJY)

ALP(M,J)=TANALP S
ALPHA (My J) =ATAN(ALP (Mo J)SCOS(BFTA (Mo J)))
ALP (M, J)=ATAN(ALP (Ms J))

TF(M,gQ,3) GO TO 4021
CALL HSHOCK (MyJeJsl)

P (le19J)=P N(T=ly)) L e
n (I=19J)=Q N(T=1l9))
H (I=lod) =N N(lelo))
T (leyod) =T N(I=19J) . _ . _ _ - —
A (l=loJ)=A N(T=1s)

S1 (1el9J)=SIN N(TwlyJ)
PHE (I=l19J)=PHE N(I=lsJ)

PHI (I=10J)2PH]I N(I=lsy)
RHO (Tal9J)=RHO N(Iaslel)
GAM  (Je19J)3GAM N(lelsy)

YPLAM (el o J)=XPLAMN(I=14y)
YMLAM (1al9J)aXMLAMN (Tal o)
R0 70 5S40

4021
540

rONTINUE
CONTINUE
GO0 Tn 600 .

60l

IF(IMAX‘JMAX).FQ IMAX(JUW)) GO *n 600
PO 602 I=lelIMAxJ
CALL TBL(Z(I!JW).PN(IQJMAX)QSINN(IQJMAX"ﬂNJIoJMAX)'PHIN(IoJMAX)o .

602

10N (1o JMAXT sPHEN (T, JMAX) yRHON (14 JMAX)oGAoTHXoJMAXoIMAX(JMAX)oI)
CONTINUE
NO 6n3 I=19IMAYJ

2 (T.IMaAX)=2 (ToJW)
P (T«JMAX)ZPN  (TeJMAX)
M (TeJMAX)=HN  (T9JMAX)

o (1, JMAXV=AN_ (19 JMAX)
s (1, JMAX)=SINN(I’JMAX)
PHE (T, JMAX)ePHEN (19 JMAX)

PHI (T, JMAXIZPRIN (T s JMAX)
RHO (T JMAX).ERHAN (T 9 JMAX)
L=EJMAY

T(ToL)SFT(P(IoL) oPHI(ToL)sH (T ))




GAM(TL)=FGAM(T(TeL)sP(IoL)yPHTY (I4L))

603

A(Ts Ly =~S~QRT.(_GTM—(—I oL yep (1 TL_,_—/RHO —‘ ToL) ) . | |
CALL LAMCQ(Iol ) oA (IoL)sPHE(Toi ) o XPLAM(T L) ¢ XMLAM(T4L)Y)
CONT INUE

TMEX (JMEX) SIMAY (JW) I

600 CONTINUE
RETURN o X _ . I
END




SURROUTINE EMRFD
COMMON 787 X1 o THMAXYTH(YI0) oR T 92(40,10) 9P (40910) sPHRE (40010) v
1 0(60,10)9S1(40010)9H(60410)¢PLT(40910) 9RHO(40910) 9GAM(40910)
COMMON /C/ IMAL(10)9JIMAX, ISTART,KOUNTFyKOUNTP

B TTTCOMMONT /37 ON(40 w1 10).PHEN(40.10)0$INN(40 10) o XPLAM(40410) ¢
1XMLAM(%0010) oFp(40) sFM(40) 9a(4n,410)

COMMON L/ ALPHAN(?le)vALPHA(?.lO)oBFTAN(? 10).BETA(7.10)

COMMDON/M7  IS(T7.10)
COMMON 0/ ALP:?.lO).ALPN(?.lQ}
COMMON /R/ JeXONeXCoXXI o JWeINT,ICOWL 9yRCOWL

COMMARN 7W7 ISTMEX s IDUMMY S JINTy 7DUMMY (40) 9 THWW (2) ¢ JD] ¢ JD2
FOMMON /S/ RIsKOUNT9sKOUNTSs1p0WLT
DATA TM2/0/9IM?/0/

NPHESz7,5757,3
PO Soo M=197
TF(M.NE,2¢ANDeMsNEoT) GO TO 504 o
TF(IVMZEN,1,ANR M _EQ,2) GO 7O =00
TF(IM?-EO.I.AND M EQ.7) GO TO =00
NELJE) «E+06

DO 6 J=1,JwW
TMeIMaX(J) =1
PO 1 1=1,IM i
NZ=Z(T¢19J)=Z(T9J)
IF(D?,LT,1eE=04) GO TO 1
DZLAM=XPLAM(T 4 ) axPLAM(T41,J)
IF(M.FQ,2) DZLAM=XMLAM(IoJ)exM AM(I¢],J)
IF(DZAM, LTeler=10) GO TO 1}
PT=D7 /D7 AM
TF(DIY 1ele7
7 IF(DI-DELRR) 17¢17+1
Y7 DELRR=DY
TS(Myy)=Tel
IF (Mer0,2) IS(Me. =1
I cONTTNUE
PJ=DF RR
TF (DJ=DELJ) Segeg
5 pELJ=NnJ
JS=J
6 CONTINUE
TF(DFLJoGTel0, y GO TO S92
K=T1S (M9 JS)
|.E=]
1IF(M,FQ,2) L=l
PHET=XPLAM(KoJS)-XPLAM(KoLoJS)
IF(M,EQ,2)PHET=XML AM(K+L ¢ JS) =XnM| AM (K9 IS)
TF(Aas(PHET/DPHES) GT,1.) GO Tn 501
G0 To 502
S0l .J=JS
WRITE (64503)
503 FORMAT(1H1)
IF(M,gQ,7) GO T0 506
WRITE (64505) IS(MeJ)oeJ
505 FORMAT(lox.#DOwNnuNNING EMBEDDFD SHOCK FOUND AT I = @,1346Xs
18J = #912)
60 To 11




506 WRYITE (6,508)

IS(MeJ) eJ

508 FORMAT (10X, #UPRUNNING EMBEDDED SHOCK FOUND AT I = «,I3,6X,

1%J = #912)
11 CONTINUE B )

TF(M_FQ,2) IM2:1 T
IF(M,EQ,7) IMT7=)

502 N0 5n9 J=leJW

509 1S (My V=0 o ST T T

500 CONTINUE
RETURN -_
END




SUBRAYTINE DERTVN (MM)

FOMMON 7YQ7 NUMEXP#2SAV ™~ T o oo
COMMON /WR/ IWRAP

COMMON /ALLR1/ AN(40910)9TN(40 110) ¢GAMN (40 10)’XPLAMN(4091n)o
IyMCAMN (40, 10)
COMMON /ALLR2/ PQN(40010)0H0N(¢0010)oQQN(4o.1o)OSIQN(40910)o
lpHgamc4oo10)9PH10N(40o10).RHnouréooIO)osAMoN(AOolo) o
COMMON 787 XLy THMAXs TH(I0Y s R~ +9Z2(40,10) 9P (460+10) sPHE (60410) s

1 Q(40+10)9S1(40910)9H(40910)9PLT(40910) yRHO(40910) 9GAM(40910)
COMMON /B/ PN(40410) 9PHIN(40, 170)sRHON (409107 9HN(40910) 9ZN(a0s10)

COMMON /C/ TMAX(10) sy JMAX4ISTART, kOUNTFoKOUNTP
COMMON /D/ UW (40)sVW (40) oWW (40) 9XW (40) gyW (40) o THW (40)
COMMNDN /E/ UwN¢40).va(ao).wwN;aO)oxwm(40).wa(40)'THwN(40)

COMMON /H7 TISIW
COMMON /17 XJ
COMMON /J/ ON(40010) sPHEN(40017) sSINN(40910) 9 XPLAM(60,10) s

TXMEAM (40 10)Y 9sFP(40) sFM(40)eA(4n,10)
COMMON /K/ RNsnELR
COMMON/M/ IS(7,10)

COMMONZNZ STQ(40,10)9PA(40410) PHEQR(40910) yHO(40410) 9sPHIO(40910) s
10Q(40410)yRHOQ140910) 9GAMQ (40970
COMMON / Q/ XcOwL:

COMMON /R7 s XcN_YC—XXI'JWTTWTTTEOHL!PCOUL I
COMMON /W/ ISIMEX, IDUMMYoleT07nUMMY(h0)9THNN(2)0J010J02
COMMON  /TB/ IMAXJ9IS191S2,1SLT,ISL2

COMMON /YSW/ JCALCrISWEEPIXINSP (10) 9 X2
COMMnN /ISW1/ tFR
COMMON /ZNDERV/ DPZN(40>.Duzwtao).DVZN(AO).DWZN(AO)

COMMON /JF7 JFINBL
COMMON /S/ RIsKOUNTIKOUNTS,1cOWLT
rOMMON /PL/ DE TH

~rOMMON /V/ XJ1
: COMMON/PS/ZR(4002!vPR(40g2)oQP(6092)9HR(40.2),SIR(éoo?)’RHOP(4092)
19PHIR(40+2) 9PHFR (4092) 9 THR(2) s THWR (40)

COMMON/pSS/PAMRR(4O’
DO 10 J=1,JIMAX
JSHOCL =0

IF(J.aT+JCALC) GO TO 10 X
IF(J,EQ,JCALC.AND.IFR.EQ.I) GO Y0 10
JMEJ-i

JPeJe+) '
IF(JL,EQ,UCALC) JP=J

IF(J,FQ,1) JM= P

IF‘TSIM EQel s AND( JoEO, JMAX) JPBJM
IMAX | =IMAX ()

NO 2n I=1+IMAX,

THIJl=THWNI(]T) ‘
IF (JP NE,JW) THJ12TH(JP) ‘
TF(ISIMeFEQe ] e AND e JPeEQeIMAX) TwJ1=THIJMAX)

IF(J.EQ.JINT.AND. TeLE. IDUMMY)GA TO 20
DZ=ZN(14J)=ZN (T s JUM)
NTHETH (J)=TH (JM)

DUMZB!. ] ) :
TF(XJ1e6Ta04) NUMZES#(ZN(I4J) 4ZN(IsUm))
DUMQEj.

IF(XJ,67.0+) DUMP=R




RS1=SART(DZ#DZ+ (DTHHDUMZEDUMR y&#a2)

TF{J,EQ,JINT,AND,T,6T, TOUMMY) =0 10 901
NZ=ZN(I14JUP)=ZN (T4 )
DTHETHJ1=TH(J)

DUMz=10
IF(XJ1eGTa04) NUMZ=S®(ZN(T9J)s7ZN(I9JpP))
NS2=SQRT(DZ#DZ+ (DTH#DUMZ#DUMR y#®2)

TF(J.EQ,JINT+1)y GO TO 900
n1=DS1/DS2
n2=Ds2/Ds1

901

n3=zD1 D2
GO To 902
N1l=0,

JP=J
ne=1,
n3==1,

IF(1,LT.1S(3yJ)=1) GO TO 909
JSHOC=1
JP=Jeq

T 909 CONTTYNUE

1A=TS (1o UP) 4 I=1S(19J)
RAVE(ZN(T9J) =ZSAVeZN(TAYYP) ) /2,
_DS2=RAV#3,142/2,

900

n2;DS?/DSI
N3=D1.D2

60 Tn 9p2
D1=1.

na2=0,
N3el,
IF(I,LT 1S(3,Jy=1) GO TO 910

JSHOC:Z
TB=IS(ly M) ¢1=1S(10J)
RAVE(ZN(I9J)¢ZN(TIBeJM)=ZSAY) /2

T T Pp3zD1aD?

910
902

pSIi=PaVe3, 14272,

n1=DS1/DS2
n2=n0s2/ns1

CONTINUVE
CONTINUF

Me=T
N=T
IF(JSHOC.EQel) M=TA

TF(JSHOC ,EQ,2) Nz1B
nTHS:nl“THJl-D1°TH(J)-DZOTH(JM)
IF(J,EQ,1) DTHS=TH(2) o
TIF(ISIM,EQ, 1 ,AND, J,EQ, JMAX) DTH§=TH(JMAx)-TH(JMAx-1)
TF(JQHOC.EQol) DTHS=(zN(1.J)-z=Av 193,1642/2,%D1¢(TH(J)=TH(JM) ) *n2
IF(JSHOCL,EQe2) DTHSZ=(TH(JPI=THIJ))®D1s2ZN(T,'))83,162/2,#p2

NZ  S=D18Z N(MyJP)=D3IRZ N(Ts.))=N2%Z N(Ny M)
IF(JSHOC EQe)) DZS=AZN(ToJ)=wZNIToJM) ) BD2¢ (ZN(MsJP)=ZN(T0J) +Z2SAV) #D

11

TIF(JSHOC ,EQ,2) T0ZS= (ZNTT,J)=7N 1By JM) 4ZSAV) 8D2¢ (ZN(T9UP) wZN (I d)y )@
1M

NP  S=D1e¢P N(MyJP)=D36P ' N{(1y.))=D24P N(N, M)

PR S=DT#H  N{M¢JP)=D3&H  N(T,.))=D2%H N(N,UM)’




ne

€=D14Q N(MyJP)=D3#Q N(T1y./)=D2%Q N(Ny M)

anES:D)oPHEN(M.JP)-03~PHE~(1.J)-ﬁZ*PHEN(N.JM)

NPHIS=D1#PHIN (Mo JP)=DI*PHIN (T J)=D2¥PHIN(Ny M)
NRHOS= D1oRHON(M.JP)-03¢RH0N(I.J,-DZQRHON(N,JM)

40

DGAM§=D]“GAMN(MOJP)-D3“GAMN(Iol)-DZ“GAMN(NQIM)
NSY S=D1#SINN(MeJP)=D3SSINN(Ts J)=N2STNN(Ny M)
TF(J,FQ,1) DSI S=SINN(I,2)

IFTTST”oEQ!loANGijTEGTUMKXT“5§T_S§:§TMNTIfjﬁii;iY

IF(I.EQ,))

TF(1.FQ,IMAXJ)

GO 7O S0
GO TO s0

IF(ICcOWL,NE.1) GO TO 400

IF(l..7. IS(loJ)-MM.OR.

NP Z72N=0

eGT.1S119J)) a0 TO 400

6H ZN=09
Ne  ZN=0,
nSI z2n=0,

NPHEZNZ=0,
PPHIZN=0,
NRHOZNE=OD,

400

NPGAMZN=0,
60 To 60
CONTINUE

TF(I,EQeIS(10J)eO0ReIsEQeIS(14J)=1) GO TO Sp
TF(1.FQ.IS(39J)«OReI«EQeIS(3,J)=1) GO TO So

1Pelasy

TMEI-I
nZi=zZN(IP

Y J)=2N (19 J)
- NZ22872N (1o J)=ZN(IM oJ)

nl=D721/D22
n2=Dz2/021
D3=Dl-02

D1PD2=D14D< . .
=(DY#P N(IP
‘2(D1%H  N(IP

ne ZIn
nH ZN

1J)=p34p N(I,J)=D2ep N(IM
vJ)wp3oy NiI,J)=p2aq N(IM

nQ oM
NPHE ZN
NPHIZN

=(D1#0 N(IP

=(D]*PHEN(IP

E(DI#PHIN(IP

’J)-D300 N(I J)-DZQQ N(IM
oJ)-DaﬁpHEN(I.J)-DgopHEN(IM
9 J)=DISPHIN(I4J) =D28PHIN(IM

PRHOZN
PGAMZN
NSYI 7N

s(D1#RHON(IP

®(D]*GAMN(IP
‘= (DI *SINN(IP

+J) «D30RHON(1,J)=D24RHON ( IM
oJ)-DaﬂrAMNtI J)-DgoGAanIM
s J)=n3SSINN(I, J) =D24SINN(IM

50

60 To 60
CONT TMUE
Ls=1

*J))/D1PD2
'.1))/D1PD2
» 1)) /D1PD2
*J))/DjPD2

pJ))/DlPDZ

»J))/D1PD2
*.)))/D1PD2
*))/D1PD2

IF(1.EQ, IMAXJ) GO TO 100

PO 421 Mels7 o
TF ((M/2)%2¢NE sMsANDo1,EQ, IS (Mo 13 =1) 6O TO 140

TF((M/2)#2eEQeMeANDe I, EQ, IS(My 1)) GO TO 100

CONTINUE
L=)

IL=Tsp
12(=1+24L

NZ=ZN(Io ) =ZN(IL oJ)

PZLEZNITL 2 J)=7N(12L

QJ).

IF (ARS (D7L) 67,1 ,E=10) GO TO Sn00

nEL=0,

60 Tn 5001




5000

5001 NELLE-DEL®DEL

NEL=DN7/DZL

DELgﬁjotDEL

NELL=nELO#DELQ o L -
 PELE=(l,+2.%DEL) : .
PPZZN =(DELLE®P N(I2L ,L,Jy&DELL8P N(IL ,J)+DELEaP N(IsJ))/D
17/DEL0O , B o L o
nHZN s(DELLE#H NUTI2L 3 JY«DELL®H  N(IL 4sJ)+DELEsH N(IeJ))/D
17/DELn
ng Zn =(DELLE#Q N(I2L o4J)=DELL®Q N(IL +J)+DELE®Q N(I9J))/D
17/DEL0n - _ )
NPHE 7N S(DELLE®PHEN(TI2L ¢+J)=DELL®PHEN(IL +J)+DELE@PHEN(T9J))/D
17/DEL0
NPHIZN S(DELLE®PHIN(I2L +J)=DELL#PHIN(IL oJ)+DELE®PHIN(I9J))/D
17/DELn
_PRHOZN = (DELLE®RHON(I2L »J)=DELL#PHON(IL o+J) +DELE&RHON(I9J)) /D
17/DEL 0
NDGAMyN = (DELLE®GAMN (I12L JyDELL#RAMN (I ,J)+DELE#GAMN(I¢J))/D
17/DELN ' . .
PSIZN s (DELLE@SINN(IZL ~,Jy<DELLO®GINN(IL 4 J)+DELEaSINN(I»J)) /D
12/DELO
60 CcONTINUE e .
P ANl Y= (DP  saDP ZZN #n728) /DTHS
H QN(Ie)=(DH SeDH 2ZN #n2S)/DTHS
N An(Ie)=(DQ S=pQ@ 2ZN #n2S)/DTHS _
ST AN(IeJ)=(DST S=DSI ZN #n7S)/DTHS
PHEQN (1+ ) = (DPHES=DPHEZN #n72S) /0TS
PHION(IoJ)S(DPHIS=DPHIZN  #R7S)/DTHS
T RHOAN (T4 )= (DRHOS=pRHOZN #nZS)Y/DTHS
GAMAN (I4J) 5 (DGAMS=DGAMZN #n7S)/DTHS
20 ~ONTINUE o B e
‘ 10 CONTINUE

TAY2=A1A2=ARA]

T AIA2=2Al /A2

IF(IWRAP,EQ,1)G0 TO 955
IF(ICHWL.EQ,]1,0R, ICOWLT.EQ.N) N TO 955
T J2edINT
J3=JTNT e+
JasJInT+?

T TIDUERIAUMMY®]
A1=ZSAV=2ZN(IDU,J2)
AaeTu(Ja)-TH(Ja)

A2Alezpa2/A1
AlPA2=A14A2

UT= QM(IDUoJZ)*rOS(PHEN(IDUoJ?)s
VT=-QN(IoUvJ2)4SIN(PHEN(IDUoJa))_

T WT=AN(IDIeJ2)BTAN(SINN(IDUeJ2))

TSITEATAN(VT/ZQT)

ATeSART (UT#YT wTewT)
PHET=ATAN(WT/UT)

QN (1o J3)=(PN (19J4)#A1A2=pPN (19J3)8A12=pN (IDU»J2) #A2A1) /ALPA2
ON(l4J3)=(HN (19J8)8A1A2.HN (1,J3)0Al12aHN (IDUQJ?)QAEAI)/AIPAZ

-
H

TON(IVIE(QAN (19 Je) #A1A2=aN (14J3)0A12=0 T #A2A1) /7A1PA2
sr ON(lyJ3)=(STNN(1sJb)#A1A2=STNN(19J3)#A12aST T ®A2A1)/AlPA2
PHEQN(I J3)=(PHEN (19J4)®ALA2aPHEN(1,4J3)#A12 PHET sA2A1)/A1PA2

DHIGN(1,J3)-(PHIN(1'J4>“AlAz-PHIN(1.J1)“Alz-PHIN(IDUoJZi*AzAl)/AIP




142

142

RHOGN (17U3) S(RHON (1904 ) #A1A22RNON (19J3) #A12.RHON (ID119J2) #A2A1) /A1P

GAMON(19J3)=(GAMN(19J4)“A1A2-GAMN(10J3)“AIZ-GAMN(IDUOJZ)“AZAI)/AIP

A2
TMAXU2=TMAX (J2al)
DO 7979 I=1eIMAXJ2

7 ROTY1IEZ N(led2=1)
P R(1+1)=P N(I,sJ2=1)
Q Rite1)=Q@ N(leJ2=1)

R(ro1)=H N(Teg2=1)
91 R(Is1)=SINN(I,J2=]1)
PHIR(T91)=PHIN(IsJ2=1)

7979

PHER(TP»I)EPHENT(I,02=1y
RHOR (191)=RHON (I,4J2=~1)

CONTINUVE

NO 7R7B 1219 IDIIMMY
PO 3535 1U=1s1IMAXJ2
GAMRR (1U)y=THWR (1)

T 3535 THWR(TJYEGAMN(TJvJ2=1) T

cALL TBLDUM(ZN(IcJZ)QPIOSIloHI.PHIIOQ1’PHEI.RHOIoGAMlo
1.)2)+2)

3536

DO 3536 TJ=1sIMAXJ2 -
THWR (1J)=GAMRR (1)) : :
CALL TBLDUM(ZN(1,J2)yP24S12,H2,PHI2,02,PHE2,RHO2,6AM2,

1J2)92)
DIZTH(J2)=TH(J2=1)
N2=THR (2) «TH (J2)

nibde=nl/snz
n2dl=n2/pl
D12=D1D2-D2D1

D1PD2=DT«D2 , ‘ . _
P ON(I,J2)=(DID2#P 2«D12%P w(lsJ2)eD2D1®#p 1)/D1PD>2

M ON(IyJ2)=(DID2#H 2=D128H n(l1,4J2)=02D185 1)/D1PD2

0 ON(I,J2)=(D1D2#Q@ 2-D12#Q n(1,J2).D201%40 1)/D1PD>
Sl ONroda)'(01020$I ZODIZ*SINM(IoJZ)-DZDl“SI 1)/D1PD>
PHIQN(I.J2)=(DlD?#PHIZ-DlZGPHIu(1 JZ)-DZDI#PHII)/DIPD;

PHEOGN (1,U2)=(D102#PHE2=D12aPHEN (1,J2) DZDlopHEl)/DlPDg
RHOONcle2’=(D]DZ*RH02-012*RHOM(IoJZ)-DZDl“ﬂHOl)/DIPD?
GAMON (1, J2)=(D]1D2#GAM2=D]12#GAMN (14J2) «D2D14GAM]) /D1PD2

7878
985

CONTINUVE
CONT INUE
TF(ISTM,.FQel) RETURN

IMX1eTMAX (UW) =)
DO 1234 I=2,1IMy]l

TF(1.6Q,IS(39JW)=140RTeEQaIS(2¢JW) eOReToEQ,IS(19JW)=],OR,

11S(lyW)) GO To 1234
TSI=TAN(SINN(I,JMAX))
THIETH (JMAX) #X )

STHESTIN(THJ)
CTH=CASI(THJ)
CPHEP=COS (PHEN (I1,UMAX))

UPI=GN(TeJMAX) 6 (CPHEP#CTH=TST®STHY
VP1=0N(T¢JMAX) & (CPHEP#STH+ TST#ATH)
WPI=AN{T e JMAX) #SIN(PHEN (T 9 JMa X))

YOUMeTHWN(I)=THWN (I=1)

1eIMAX(

20 IMAYX (-

1.EQ.



7D0UMe1Y

TF(XJ1eGT+ 00 ) FOUME(ZN (1 JW) e ZN(T=19duw)) /72,

TF(XJ1eEQeO0e) YDUMSYWN(I)=YWN(T=l)

nSI-(zN(IoJW)-chI-I.Jw>)#azoxanMozouM,oog

YDUM;THWN(I¢I)-THWN(I)
70UM=1,

TF(XJ1eGTe04) ZDUME(ZN(T419JW) «ZN(Tedw)) /2,

TF(XJ1eEQeOs) YDUMSYWN(Ie¢l)wYWn (I}

n52=(7N(IoI,JW)-7N(Ion))“Gzo(voUM¢ZDUM)'62

NS2=SoRT(DS2)
N1=DS1/DS2
n2=DS2/0S1

n3=01.02 |
DYBTHWN (T)=TH (JMAX)
YleTH(J)

TF(XJ,67,0.) Y]1=PN#*SIN
IF(XJ).6T,0e) DYSYWN(I)eY)

PUY=S(UWN(I)=UP1) /DY

(vl)

DVYe (VWN(I)=yP1) /DY
NWY= (WWN (1) =WP1) /DY
NP Y=(P N(Ile Wi=P N

Y3=THWN(T+1)

IF(X.),6T7,0e) YazsywN(Isl)

Y2=THWN(T>

IF(XJ,6T.0e) Y2=YWNI(TI)
YlzTHWN(Tel)

IF(XJ,6T.0e) Yi=YWN(lw])

DYSEN149Y3=D3#Y2apn2eY]

Nz S=DIGZ N{I¢19JW)=D302 N(Ton)-D?*Z N(I-IOJW)
NP SaD14P N(I¢14JW)«D3#P N(FoJW)=D2%P N(]= 1oJwW)

PUSED1FUWNI(T+1)=n3¢UWN(T)=p2#Uuwn (T=1)
DVSmDI®VWN(I+1)=D3I#VWN(I)=D2#VuUN(Te])
DWSEDTWWN (1411 =N34WHNN(I)=n28WuN(T=]1)

1234

AP ZNI(TY s(DP S=DP

T DWZNI(T)=(DWS=DWY®DYS)/D2S

CONTINUE
PETURN

Y®*DYS) /nZS
NDUZN (1) = (DUS=DUY®DYS) /DZS
DVZN(1)=(DVS=DVY&DYS) /DZS

END




SUBROUTINE WALL (RN ICOWL Y TIToTITT)
TCOMMON /7AVZ/ TAAVIRAV ™

COMMON /ALLR1/ “N(40910)sTN(40410)9GAMN(40910) s XPLAMN (460910) s

1¥MLAMN(40410) L , -
- cOMMON /ZNDERV/ NPZN(40) ¢DUZM(40) oDVZA(40) ¢yAW2ZN(40)

COMMON /J/ QN (40910) sPHEN(4091A) 9SINN(40010) e XPLAM(40,10) ¢

1XMLAM(40410) 9FP(40)9FM(40) oA (4h, y10)
"COMMDN ZIVY7 IVY+KCORRe 1AV

COMMON /TEM/ T(40410)

COMMON /A/ X14THMAX9TH(10) 4R 12(40,10) 9P (60910)9PHF (40910)y _

1 0060010)Y9ST(40910)9H(40010)9P2T(40910) sRHO(40v10) 96AM(400]0)

COMMON /R/ PN(40910)9PHIN(40s1n) sRHON(40910) s HN(460010) eZN(40910)

COMMON /C/ IMAX(10) e JMAX,ISTART,KOUNTF ¢KOUNTP

COMMON /D7 UW (40)sVW (40) eWW (40)9XW (40)9s¥YW (40) 9 THW (40)
COMMON /E/ UWN(40) sVWN(40) oWWN40) s XWN(40) o YWN(40) o THWN(40)
COMMON/F/ XPW(40)

COMMON™ 717 XJ
COMMON/M/ 1S(7,10) _
COMMON /S/ RIyKOUNT9KOUNTS,TCOWLT

COMMONZT/ PP4n92)1ZP(40+42) 0P (40+2) 9SIP (4042) 9PHEP (4ne2) s

COMMON /U/ ERZ72Z
cCOMMON/V/XJ]
COMMON /sw/ ISIMEX.IDUMMY.JINT97DUMMY(40)'THWW(2)|JDIOJDZ

COMMON /SA/ XJ3VS
COMMON /FWA/ 180P
DIMENSION XPLN(40)9sBN(40)

JWeJMAXe ]
TF(JW,GT,JINT) XJ1=0,
MMAXe=TMAX (JMAX)

1HP (40 ,2) yRHOP (4042) 9PHIP (4042) GAMP (4092) 9 AP (40492) ¢ THP (4002) »
2UP (40,2) ¢ VP (4042) ¢WP (40,42)

PO 5 J=JUMAXeJW
JJel
TF(J . FQ, JUW) JJg?2

11=2
NO lo I=1sMMAX .
TF(ICOWL JEQ,1 ¢AND,T«GT,IITT, ANP,T,LT,1IT) Go TO 10

PO 89 M=1,7
TF (1S (Mo IMAX) .EQ,0) GO TO "9
TTEST=IS (MeJ) =

Q2

TF{(M/2)#2eEQeM) ITESTEIS (Me )
TF(INE.ITEST.aND 1«NE,ITEST41) GO TO 89
T1=1

B9

RAT=Y,
GO T0 200

‘CONTINUE

12

TF(JaEQeUW) ZN(T9J)=ZN(T4JUMAX)
IF(ZN(I9J) eLEoZ(TIsJ)) GO TO 18

II=II¢1
G0 To 12

" RATE(ZIN(IsJ)eZ(I1Y= 19J))/(Z(IIOJ)‘Z(II 19J)) .

IF(1.,EQ,1)RAT=n,
IF(I1,EQ,MMAX)RAT=],

IF (1, EQ MMAX) tI=T

IF(XJ1eFQe00s)

R



IXPW(T)y=XW(II= 1)¢RAT“(XW(II)-XN!II 1))

P PIToJUI=EP (T1alyJ)+RATa(P (ITeJ)aP (IT=lsJ))
Z P(I9JUISZ  (I1=leJ)¢RAT®(7 (ITod)aZ (I7=10J))
0 PTIJIIZQ (ITmlo)*RAT®#(n (I19)eQ (It=1lsJ))

T8I PUIvJUIEST (ITaleJ)+RATH(ST (IT1eJ)aSI (IT1=19J))

PHEP (T9JJ) SPHE (1T=19J) ¢RAT# (PHE(IT9J) «PHE(TT=10J))
H PUTI*JJIZH  (IT=l9J)+RAT#(K (IIsJ)aH (IT=led)) o L
RHOP (Y9 JJ)=RHO(ITalsJ) +RAT#(RHA(IT9J) aRHO(TTel0J))
PHIP(T9JU)=PHI (I1= loJ)*RATG(PHr(IIoJ) «PHI(IT=10))

TP =FT(PP(IeJuJ) sPHIP(T e ) sHP (TI9gd))

TGAMP (19 J0)ZFGAM(TPYPP (T JJ) sPHTP (T9JJ))

AP (19 )J)=SQRT (PP (19JJ) #*GAMP (19 jJ) /RHOP (19JJ))
TF(JJLEQ L) THP (Y4 JJ)=TH(J)

TTIF(JU L EQL2) THP (T4 JI sTHW(ITal) 4RATH (THW(IT ) =THW(IT=l))

TF(XJ1eEQeleeANDeJJeEQW2) CALL SWALLI(THP(IoJJ)oRoZD(I.JJ).Fx,rz)
__TSIP=TANI(SIP(TI,JU0))

T THI=THP (19 JJ) #xd

STHESIN(THJ )

CTH=CAS(THJ )

FPHEP=COS(PHEP (TeuJ))
UP (19 ) =GP (T )J) # (CPHEP#CTH=TSTP#STH)
VP (1egJd)=QP(T9gJ) # (CPHEP#STH4TQIP#CTH)Y

10

TWP (T e ) =GP (TyJJYASTIN(PHEP (T9J.j))
~ONTINUE

S CONTIMUE

6262

FONT TNUE
TQBMMAx-l
no 20 I=2,1Q

(X}

A93=1,

R93=n,

TF(BAy.67,0,) A93s,5S
IF(BAVeGTe0e) RO3m,5
PTePN (I oJW)

TTIF(BOIeEQ O ) XPLN IV EXPLAMN (Y W W)

TF(ICOWL EQ,1,AND, I, GT, IITT, ANN I LT, TIT) GO TO 20
DO 1RO M=z=1s7

TIF(ISIMIUMAX) GEQ.0) GO TO 186

ITEST=1IS (Mo ) =7
IF((M/2)%2eEQeM) ITEST=IS(Ms )

192
189

TF(I,FQ.ITEST.NR,T.EQ,ITEST+)) 60 TO >0
CONTTINUE

1CALL SWALL(RyZN(ToUW) o XPW (T o YRWIFX9F7)

TF(XJleFEQele) CALL SWALLI(THWNTT) sRNsIN(IsJw) oFXeF2Z)
IF(xJ,EQ,0,) 60 TO 2

THWQ=ATAN(FX)
THPWeYPW/XPW ()
XWN(1)=XPW(I)+ (RN=R)®#c0S (THWE) /~0S (THWA=THPW)

e

4

c0 To_4
IF(XJ1.,EQ.1
XWN(T)=XPW(
CONTINUE
cALL QWALL(RN,?N(IOJN)OXWN(I)OVWN(I)OFX FZ)
1F(X).EQ.0e) GO TO 8

«) 60 TO 9
1) ¢ (RN=R)

THNN(t}zATAN(YwN(I) /XWUNTI)

e L R .- {



——g—

9

“Srel

25

G0 To 9
TRHENTTYSYWN(IT
CONTINUE

RAT=, &

THASTH (JMAX) ¢RAT® (THP (142) = TH (.IMAX) )
U Azt P(Is])eRAT®(U P(I142)=11 PI(I

V Rey  PIIVIVeRATH(V P(ls2)=t; PII
M AsH P(Iy1)+RAT#(H P(I,2)=0 PI(I

W Azw P(Isl)eRAT®(W P(Is2)=w pl(1
RHOA=RHOP (I91) +RAT® (RHOP (1,42)=nHOP (1
THAXzTHA®XJ
XA=R®cOS (THAX)
vA=R9gIN(THAX)oTHA*(l.-XJ)

PHIAZPHIP (141) +RAT® (PHIP (142)«rHIP(197))
T TA=FT(PALPHIAZRAY
GAMAZFGAM(TAyPASPHIA)

AA=SORT (GAMA®PA/RHOA)

’
’
. - ’
P Azp P(Iel)eRATH®(P P(Io?)-b P(ley
1]
]

TAUA=yvA/UA
UA2=uA%®YA
AA2=AAMAA

VAZsVasva .
PETA:QQRT((UAZ ¢VA2 )/ (AA2 =],)
ALAMe=(UA®VA+AA? ®BETA)/(UA2 .AA2 ) i

RUMPZA936ALAMLBO I« XPLN(T)

IF(XJ,EQ,0¢) Gn TO 32
THATEYWN (1) = (XWN(T)=XA) $DUMP

32

THAT=ASIN(THAT/R)
"0 To 33
IF(XJ)+EQ.O

33

1THAT=YWN(T) = (XWN(T)=XA) ®DUMP , N
IF(XJY1eEQele) THATSTHWN (T)«pUMP# (RN=R)/ZN (14 W)
CONTINUE

FP=ang(1,=THAT/THA)
TF(EP LT, 1,E«04) GO TO 3p
THA=THAT

RATE (THA=TH(JMAX) )/ (THP (192) =TH (JMAX))
IT=ITe] .
TF(17,67,15)CALL _ERROR(33)

30

RO To 25
QATZa(THA-TH(JMAX))/(THP(ItloZ)-TH(JMAX))
PATI:(THA-TH(JMAX))/(THP(I 192)=TH(JMAX))

D2=ZP(1e191)wzZP(1,1)
NI=ZP (l41)=Z2P (I=141)
U2=UP (14191) ¢RAT28(UP (I+192)eUB(Tol0el))

v2eVP (14191) ¢RAT22 (VP (I4192)aVR(lelsl))
W2EWP (I+19]1)+RAT2# (WP (I¢192)aWp(14101))
P2=PP (14191)+RAT28(PP(I+192)=PB(Jel91))

UlzUP(lalyl) ¢RATI®(UP(I=]142)uUP(lalrl))
1=VP11-101)*RAT10(VP(I-102)-Vp(I 101))
W1sWp (I=l19l1)¢RATIO (WP (I=]92)mWp(l=l9l))

P1=PP(Ial9l)+RAT1# (PP (le]92)aPP(lalsly)

plbD2enl/pe
ﬁZquDZ/Dl

B



P12=0102-02D1

NU=(U2%D] D2=Ua®D12  =11#D2 D1)/(D1PD2)
DV=(lva®p) D2=va®*nD12 -i71#p2 D1)/(D1PD2)
NW=(w2%pl D2-wWa®D12 ~ «w1#p2 DI)/(D1Pp2)
NP=(P2#D1 D2-PA®#D12 =p1#D2 D1)/(D15D2)

TF(B93¢ERe0e)BN(T)I=BETA . .
A22=A93¢¢RHOA~HA?/BETA)¢593¢(RH0N(I W JW)SUWN(T) *82/BN (1))

FPAEA| AMSRHOA®WASDU=RHOASWASDV L
1 (ALAMVA/ZUA) # (WAHDP*AA2 ORHNAGDW)RUA/ (AA2 )
FPA=FpA/BETA

TF(BAVeEN.O.)FPNNSFPA 0
IF(BAyeEQL0.) 60 TO 362
RN(I)=SOPT((UWN(T)““?*VWN(I)’“?)/AN(I JW)““?-I.)

XPLN(I’=(UWN(I)“VUN(I)*AN(IoJW)““Z“BN(I))/(nWN(I)*“?-aN(IoJWI““?)
FPNNexP L N(I)ORHON (I JW) PWWN(T)anUIN(I) =RHON (T s JW)*WWN(T) #DVZN(I)w (
__ 1XPLN(f)eywN , o , , _ _
TUDZUWNTII Y * (WWN (TY*DPZN(I) s AN(IoJw)®##24nHON(TeJW) #DWZN (1)) #UWN
1(1)/ZAN(ToJW) ZAN(T o JW) /BN (1)
362 CONTINUE

AY=AAVH*FPA+BAVAFPNN

TT=1

WOUEWP (142) /7UP (1,42)
35 VOUsFX+WOU%FZ

IF(XJ1eEQele) VOUSVOURZN (T s W)

7SL=2P(1,2)

ustsUp(T.2)

VS L=vp(142) .

WSLeWP(T1+2)

TAUC=VOU
TTT=1
60 11=7

TFtXJ1+EQe1s) GO TO 64

IF(XJ,EQ.00) GO TO 62

THWQ=ATAN (FX)

T XSLEXWN(T) = (RN=R)#COS(THWQ) /A0S (THWQ=THWN (1))

GO Tn 63

62 XSL=Xw(Tl)

T 83 EONTTNUE _

~ CALL sWALL(R9ZSLeXSLIYSLFXSL 9e2ZSL)

64 TF(XJYeEQeles) CALL SWALL] (THSLRyZSL9FXSLeF?SL)
PUM= 5% (WOU+WS_/USL)
IF(DUMeGTe0e) 1I=11¢])
IF(XJ1eFQe04)

17SLT=7N (T3 JW) «NUMa (XWN(T)=XSL )
TIF(XJ1e6GTe0s) 2SLTEIN(I 9 yW) = (RN=R) #DUM
RAT=(Z2SLT=ZP(11=142))/(ZP(1142)=ZP(I]=1s2))
USLeUP (1Taly2) 4RATE(UP (1142)alp(I1mly2 ))
VSLEVP (11=192) ¢RATH(VP(I192) VP (11192 ))
WSLEWP (171=192) +RAT*(WP(1192) WD (11192 ))
EP:ARS((zSLT-ZSL)/(ZPCIIoZ)-zP(II 192)))
IF(EP, LT, ERZZZ) 6O T0 40
Z2SL=ZsLT

TITYeITTel .
IF(ITTeGY,10) CALL ERROR(40)
60 Tn 60

40 IF(XJ1+EQe0s) PN(ToJWIEPA®A] *#(XWN(I)=XA)=a228 (TAUC=TAUA)




IF(XJ1eGTe06) PN(IsJW)=PA+(A] #(RN=R)w A224  (TAUC=TAUA))
T PSLEPP(TT=192)«RATH(PP(ITe2)=PP(II"102))

HSL=HP (1T=l42) 4RAT# (HP (I142)aHR(ITel,y?))

RHongRHoP(II-1o;)*RAT°(RHOPtIToE)-RHﬂP(II-1'z>)

T TPHISL=PHIP(II=)12)+RAT# (PHIP(IT¢2) =PHIP(II=7,42))
TSL=FT(PSLyPHISL 4HSL)
GAMSL =FGAM(TSL,PSLyPHISL)
TTPHINTTYIW)EPHISL T
RHON(I-JW)'RHOSLﬂ(PN(I’Jw)/PqL\#O(l./GAMsL)
VVSLauSL##24 VS| #424WS 882 o . _
VVCE VVSL 42, %GaMSL/ (GAMSL=14)® (PSL/RHOSL=PN(T¢JW) /RHON (T s JW))
HTSL=MSL+e5%VysL
HN (T4 W)ysHTSLa 58#VVC
uwN(I)-soRT(VVr/(1.*TAUC°“2¢w0u¢G2>)

VWN(TYy=UWN(l)erayc

WWN ( T)y=UWN (I) #wOU

TR X ITeGTY09) TTHPETHSL T

IF(XJ,EQ,0esANNaXJ14EQR,0,) THD=YSL

IF(XJY,6T,0¢) THD=ATAN(YSL/XSL)

RATE(THD=THIMAXY) /7 (THP (192) =T (UMAX))

PDEPP(141)+RAT& (PP (192)=PP(1,1))

W Dew  P(Is1)+RAT*(W P(142)=w P(Is])

U D=y P(Is1)Y+RAT#(U P(Is2)=1! P(Iol)
1)
1)

V Dzyv P(Is1)sRATH(V P(Iy2)=y P(I,
RHOD=RHOP (I91) +RAT#® (RHOP (142)=0WO0P (1
OD=SQRT (UD*UD+VD#VD)
RAT2=(THD=TH(JMAX) )/ (THP (16142) «TH(JMAX))
RAT1=(THD=TH (UMAX) )/ (THP (1=142) =TH(JMAX))
W2EWP (119 1V eRAT24 (WP (T¢)92) WD (Tolol))
P2=PP(l+19l) ¢RAT24(PP(I¢192)aPP(T410]))
WlzWp (lelol)sRATI® (WP (I=102)aWp(Ielsl))

)
)
)
)

P1EPP(I=191) ¢RAT18 (PP(I=]192)uPB(Telsl))

nWe{w2%n1 D2=Wp*n12 =w1®p2 D1)/(DiBD2)
DP=(P2*D1 D2-PD#D12 _=B1#D2 D1)/(D1AD2) _
IF(XJ)1eEQeDs)
1NELS=SART ( (XWN(I)=XSL)##2¢ (YWN () =YSL)#&2) N
IF(XJ1eGT,0,) nELSSSQRT‘ZN(I,J”)’“gfllﬂﬂﬂ(I\-THD)“OZO}RN-R}G“Z)_
VDZNezne

ANW=SQRT (UWN () #8024 VWN(I)##2)

IF(XJ1eGTe00) VDZNZ(VDR#22A03¢ WN (1) ®a20B93) #DELS/ZN (T s JW)
WTEST=WO+VD2ZN . |
NWTEe ( (DP/RHOD/QD+WD#DW/QD) #aAv+ (DPZN(I)  /RHON(I9JW)/QNW)
14BAV)#DELS

WTEST=WTEST+DWT
ERREWWN (1) =WTEST

1T=1Tel
FP=ARS(WWNI(I)wwTEST) ZUWI(])
IF(EP,LTaleE=10) GO TO 3611
IF(17T,67.2) GO To 80
woUl=zwOU

wou=s1,01%WoU .

TF (WOUelLTeleE=6) WOU=,001 _
FR1=ERR -

60 To 35

R0 WOUN=wOU1=ER]1 % (WOU=WOU]) / (ERR=FR] )

ERI=ERR




woUl=wOUu

3611

woU=wouUN — T T
TF(IT,6G7,10) CalLL ERROR(BO)
60 To 3%
CONTINUE
ET=ARS(1,=PT/PN(T +JW))

TN(T GJW)SFT(PNI(T oJW) sPHIN(T o JW) sHN(I sJw))

GAMNTY 2 UW)SFGAMITNIT oJW)sPN(T sJW) 9PHIN(T yJUW))

AN(TI oJW)=SQRT (GAMNI(T oJWI#PN(T sJW)/RHON(T ouW))
UW2sUWN (1) ®UWN(T)

vW2sVwWwN(T) #VWN(TY _
RNzSART ( (UW2+VW2)/ AN(TeUW)®82.1,)
YPULNz (UWN(T)#VWUN(T) $AN (T o JW) #B38BN) / (UW2=AN (T4 JW) #82)
IF(IVYeEQsD0eOR, ET,LT41,E=04) Gn TN 20

KIL=KTLe]

TF(KYT L,GTe10)e0 TO 1493
A93= q

R93=,5

PTEPN (T 9 JW)

1493
1393

4949

20 Tp 9

WRITE (641393) .
FORMAT (# AVERAGING PROCESS DOES NOT CONVERGE IN WALL #)
T WRITE(6,4949) KOUNTeI,AAy,A091

FOPMAT(Q KOUNT:“IS95X*I=¢1505X&AAv=’E13.5o5x6A93=¢513 g)

sToP

20

CONTTNUE
IDUMaMMA X =]
ZDUMI=ZN (19 UMAX)

250

Z0UM2=ZN (MMAX, JMAX)
IF(IcoWLT.EQ,0)
1CALL CORNER(14RNyTHWN (2) 4ZpUML)

T IF(1s0P,NELO) GO TO 250

;FczcowL.NE 1) THDUM=THWN (IDUM)
IF(ICOWL,EQel) THDUMETH(JMAX)

CALL CORNER(IMaX(JW) yRNy THDUM »Z01M2)
CONTINUE
XJ1=Xy1ls
ITMAXJ=IMAX (UW)
PO 7502 1=1yIMAXY

_ THWNy=THWN (1) exJ

PHEN (ToJW) SATAN(WWN (1) Z(UWN (I) ®cAS (THWNX ) sVWN (])#®

ISIN(THWNX )))
VDuMava(I)Ocos;THwa )wUUWN(I)#SIN(THWNX )

7502

QN(ron)=SQRTtuwN(I)¢ozova(z)Gw,owwN(I)ou,.vDuMcoz)

SINN(ToUW)=ATAN(VDUMZON (T W) )

_CONTINUE ——
RE TURM

END




SUBROUTINE SWALLY (THeX19Z1FxeE7) ) ,
TTTTTTTTTTTCOMMONT /67 AT (399) 982 (399) g A3(249) 9RRY (3)9RA2 (3) yRRI ()
1 NUM|_ WS « NUMUWS ,NUMSWS
Lel
XTTeV  Eve N
IF (Lo ToNUMSWS) XTT=RR3(L+1)
IF(X)1,6FXTT) | =[]
T T IF(LL LT NUMS WS xTT=RR3(Le1Y
TF(X) GE«XTToAND oL eLToNUMSWS) {'sL¢]
X=X1
7=71
22=247
XX=X#Y o o » o
”‘“‘”“‘iEKQTETTT*Xx‘szKBTE?ZT*Xx‘ZIKﬁTL{3)“i“ZZ#Aa(Lob)“xx*&a(LoS)“ZZ¢
JAI(Lop)ax#ZeA3(Le7)#XeA3 (LyB)#9,43(Ly9)

THeY .
TEXE2, #AR (LY AXR7242,0A (Le2) Py eZeAS ([ 93)#27424%A3 (1 04)#X+A3(Lv6)
1#7¢A3(L,7) _ , ] -

FZ=2,8A3 (L91) #xX®#Z4A3(Lo2) #XXe3,%A3(L,3)#X#742.%43() 95) %7
T YA, 6 XS AT e 8) T

RETURN
FND




SUBRNUTINE BWAIL(R19TH19ZeFR19FT]) ‘
~COMMON /67 A1(399)9A2(3+9),4A43(2,9)+RRT (3)4RR2(3),RR3I(3)
1 o NUML WS ¢ NUMUWS , NUMSWS '

COMMON /1/ XJ
COMMON " /R/ "JyXCN9XCoXXToJUWe INT, TCOWL 9 DCOWL

COMMON /V/ XJ1 )

COMMON /TSW/ JCALCoISWEEPyXINSP(10)9X2

l.=1
RTT=1,E+06
THX=+Hl#XxJ

RER]&#FO0S(THX)
R=R=x INSP(J)
IF(XJ,ER.00) T=THI

IF(XJ, EQ,1.) T=R1&4SIN(TH])

TF (L, TeNUMLWS) RTT=RR1 (L+1)

IF(R ,GE.RTT) L=ELel o
TF(L,LT,NUMLWS) RTT=RRI(L+1)
IF(R,GE4RTTeANNSLLTeNUMLWS) L=t +}
RR=R&#p

TT=TéT _ _ , ,
7=A1 () 91)PRR®TT+A1(L92) *RR*T4AT (Le3) #n®TT+aT (Lo4)®RR*1 (Lec) #TTs
181 (L) #RETLAL (L,7)#R,A1 (LyB)aT A1 (Ly9)

FR E2, %A1 (Le 1) #RATTE2, %A1 (L9 2)@R*ToA 1 (L93)#TT+2eA) (L o) ®R4A] (Los)
18T4AY (Lo7)

FT =2,%A1(Ls1)#RRoT4AL (Ly2)#RRL2,#A] ([ 93)8RaT+2,4A1 (L,5)#T4AL (L,46)

TeR+AT (L 8) 3}
FR1=FR#COS (THX) ¢ FT#SIN(THX)
FT1==FR&SIN(THX) +FT*COS (THX)

CIF (XU ERL,1e)FTI=FTI/RY

IF(XJ1eEQe14)FT1=2FT1l/2
RETURN

END U U




SURROUTINE TBLAUM(ZXePXsSIXsHX,PHIX QX sPHEX, RHOX.GAMX.LoIMAXoI)

1,PHI (40,2) 9PHE140,2) 9y THR(2) ¢ AM(40)

o K=l
JS=J7
IF(Zx=Z(JSsL))

‘PO 10 J7=leIMAay ™

8¢9912

T 8T y6=Y5a]
T 1F(1 ,E0,1) Jb=

=JS 4]

PATB(7X-Z(J69K)’/(Z(J%!L)'Z(J6.K))

TP XEP (JEWKY TP T (JUSeL) =P
H XsH (J6yK)e(H (JUSeL)eH
N X=n (J6eK)s () (UsSel)=0
TS TTXEST TIU6WK)I s (ST (USeL) .S T

Cisek)) #pAT
(169 K) ) ®RAT
{16eK) ) ®RAT
(1hIK) ) ¥RAT

PHIX3PHT (J64K) o (PHI(JSyL)aPHT (.16eK) ) #RAT
PHEX=pHE (J69K) ¢ (PHE (USeL)=PHE ( iAeK) ) #RAT

GAMX=GAM(J6
GO Tn 11

9 CONTINUE
P Xep
o Xepn

(JSeL)
(JSsL)

T RHOXERHO(JE 9K « (RHO (IS sL) =RHO (169K) ) #RPAT

)+ (GAM(JS ) ) #RAT

6 X6 (J5y0)
ST X=gl (JSeL)
PHIX=pHI (JSsL)

PHEXaPHE (JSyL)
PHOX=RHO (JS9L )
GAMXzgAM(JS )

GO TO 1N
12 TF(J5,EQ.IMAX)
10 ~ONTINUE

GO TO 8

1T RETURN
END

rOMMomlPS/Z(40 2YsP(6092)90(40,2)sH(4092)9S7(46092) 4RHA(4042)




SUBROUYTINE ALSHOC (K)

COMMON /A7 XY oTHMAXsTH(10)sR ~ 92(40,10)9P140010) 9PHE (40910) s
1 Q(40410)9SI(40910)9H(40910)9PuT(40910)9RHO(640910)¢BAM(40910)
COMMON /R/ PN(40+10) sPHIN(40010) sRHON(40910) 9HN(40+10)9ZN(40910)

COMMON /€7 TMAX 110) s JMAX, ISTART ,KOUNTF s KOUNTP

COMMON /D/ UW (40)eVW (40)eWW (40)oXW (40)geyw (40),THW (40)
COMMON /R/ UWN(#O)OVNN(4O)oWwN(éo)9XNM¢4O)9YWN(4O’QTHwN(éO)

COMMON /M/ ISIM
CcOMMON 1/ XJ
COMMON /K/ RNepELR

COMMON /LL/ ALPHAN(T910)9ALPHA(7,10)9BETAN(7,10)9BETA(7,10)

COMMON/M/ IS(7,10)
COMMON 70/ ALP(?.IO)QALPN(? v10)

cOMMON v/ XU

COMMON /w/ ISIMEX,IDUMMY,JINTy?DUMMY (40) s THWW(2) ¢+ JD] 9 JD2

COMMON /SA/ XJTS

COMMON /WR/ IwrRAP
PO 13 J=19eJMAX
TF(JTEQ JINT OR eJ EQ,JINTe1) Gn TO 13

IF(J, GT.JINT) xJ1=o.
1=21S(xey)
TF(ISIMeEQel e ANDeJsEQoJMaX) GO TO 100

TF(J,6T,1) GO ¢0 15

100 ALPN(KOJ)-O-

ALPHAN(KyJ)=0,

GO T0 16

15 JP3J¢1

JM=J-1 e
TIF(JP  NEJIMAX+Y) THP=TH (JP)

IF(JP EQ,UMAX+1) THP=THWNI(T)
nngun »-TH(J)

16 CONTINUE

AIETH () =TH(JM)
D1=ARg(D])
N2=ABS (D?)
niD2=nl/D2
n2nl=pad/nl
N1PD2=2014D2

~ D12=D)D2«D2D1
IZEIS(KQJP)

_11=18 (Ky M)

TIF(XN.EQ,0,)

lALPN(K’J)=(ZN(TZQJP"Dng‘ZN(I.J)“DlZ-ZN(IngM)°DQDI)/DIPDE/RN““XJ

IF(XJYeEQel,) _ALPN(KsJ)=(ALOG (7N(I29UP) ) #p102=-aL0OG(ZN(TsJ) ) #D12

TLAL06(ZN(11,JMy ) D201y /D1PD2
ALPHAN (Ko J)=ATAN (ALPN(KsJ) #COSTRETAN (K9 J)))
ALPN (Ko J)Y=ATAN (ALPN (K J))

13 CONTINUE

IF(IWRAP,EQ.0) CALL ALWRAP (K)

XJlexjls
RETURN
END




FUNCTION RHEQ(MePYoF)
Tles FT(P‘I.’FoH) T T
T—TIQR./Q.
P=Pla].01325E+n5/2116,
TTTIRU(RL 1 Tene) GO To 2260
FNM=1 S534F#F =5 B895#F+ 28,065
FNNz] 66F#F=10_ 64F+33,6

IF(T"*T.eoOOTT“Go 70~ zoao“——_‘“—“”“’”“ o
XM2FNM
IF(F.1 Tele) GO TO 2160

XMEF NN T T
60 To 2160
2030 FF=Fe&F

AE=2 ARFFe4,018F+1, 736
ReB o6 1#FFwl5,408Fub,66

Cze)6,B884FF+33 216F+14.58

XN=w 4 3756FF o, 06258F 42,08 T
Dzbe (ALOG(P)/2,3)ae] ,54Ba (ALOG|P) /2,3)¢C
XM=FANM=D# ( (T=2000., 1/1000,) #8¥N

TFIF,(T<1e) GO TO 2160
Azw,R220FF¢2 ,3634F¢1,905
R=2.75“FF-7.569F-3,63

CE=3,R%FF+ 7, 36#F¢27 15
¥Ncew ,4T#FFel ,8258F 4,35
N=A®(ALOG(P)/2,3)0#] ,5eBa(ALOG(P) /2,3) ¢C

XMEFNN=D# ((T<2000,)71000,) ##xN
60 To 2160
2260 KFeFe,5

IF(KF EQ,=1)XM=1§.043
IF (KF E0, =2) XMe2RB, 054
2160 RHEQ:D“XM/T/8314 %6, 26428E=02/12,174

RETURN
END




440

470

520

580

530

FUNCTTION FGAM(T1.PleF)

COMMORN Z/THEZ AT vA29A30A4AS A6, XMM]
T=50°Tl/°o

T2=TorT

T PEP1W1,01325E5/72116,

XM=0,

1F(F.LT.0s) GO TN S50
TF(T,(E,1000,) GO TO 440~~~ ~~~ T
XMz==2 15E=084#T2 ¢,000091%T=,06085

XN=6, E'OQ'T? - OOOOZOT-.OIQ
TF{F,LE.1.) GO TO 470
XNZe0339#SART (T)=,000391¢T=,687

G=e] ,A33F=074T2 +,0000754Te1, , 367
IF(T.[T.500°) RO TO §20
GZ2.E=084T2 =,0001384T+1,423
IF(T,L T.2000,) GO TO S20

627,26 TE-08%T2 a, 00045747+ ,85 -
G=G*XM“(ALOG(P)/2o3'5 )0XN*(F-a.)
GO Tn S3o

T3=T2aT T
T4=T30T _
CP=A1¢A?¢T*A3*TZ¢A4¢T3¢A5674

T 6=CPeCPLT,) o -
CONTINUE

FGAM=g

RETURN
END




SURRAUTINE ERRNR(T)
YFIL,EQ17Y G To 27—
1IF(1,rQ,20 ) Gn TO 3 -
IF(I.pQ.so ) Gn TO 6
IFIT,FQ,80° Y GO Yo B8~ ~
TF(I,FQ,18 ) GO T0 10
IF(I.EQ 16 ) GO TO 12 o S
B WRITE (691) 1 - Co
1 FORMAT(# ERROR IN ITERATION L ONAP IN wall ROUTINE AT STATEMENT NuMB
IFR*ols)
cALL PNcH
2 WRITE (646 )1
4 FORMAT(# ERROR IN V/U ITERATION IN MAIN = STATEMENT NUMBER #915)
CALL BNCH
3 WRITF§605 31
5 FORMaT(# ERROR IN SIDE WaALL LO~ATION IN CORNER = STATEMENT NUMBER
T4,15)
CALL pNCH
6 WRITE (6,7 )1
T FORMAT (# ERROR IN THETA A PLANF IN COBNER « STATEMENT NUMBER #415)
- CALL pNCH
8 WRITE (649 )1
T 9TFORMAT (¥ ERROR IN A POINT ITERATION IN CORNER = STATEMENT NUMBER &
1015)

CALL PNCH
T 10WRITE (6,117
11 FORMAT (e ERROR IN D POINT ITERATION IN CSURF . STATEMENT NUMBER &

101I8)

CALL pNCH
12 WRITE (6473)1 , |
13 FORMpT(# ERROR IN NORMAL TO cOmMTACT SURFACE IN CSURF = STATEMENT N

~  1UMBER &,15)

‘CALL eNCH

END




SUBROUTINE XLAM(Q.A9PHE

X_PLAM. YMLAM) o

T EPHEEROS TPHE)

DUMl=(Q/a) #42

NUM=DYM) #CPHE oSIN(PHE) o
T hUM2Es@RT(OUMY <Y .Y T T

AUM3=nUM] @ CPHE *42u],

XPLAMz (DUM+DUM2) /DUM3 L _ e

XML AMz (DUM=DUM2) /DUM3 o

RETURN

END o ] _




T AUMSM=SPHE T ®XMLAMSCPHE

AUMEM=XML AM®*TST2%XJ

SUBROUTINE F (RHOs09R9Z9PHE s XPLAMeXMLAMIST4A,STQsPQIPHERIFP FM)
TTTTROMMONT/TIZ XY T T T T T
FOMMON /V/ XJ1
CPHE=COg (PHE)
TSPHEESIN(PHE)
TSI=TAN(ST)
TS122TSIeTSI ' _ B
PUMIZRHO#Q®Q ' o T o
IF(XJT eEQ.1l4)D1M1=DUMY /2
IF (X.) eERele)DIMI=DUM] /R
T NUM2PESPHE=CPHE™  #XP{aM

DUM2M=SPHE=CPHE #yMLAM ]
NUM3eSI0/COS(St)##2+TST #PQ/RHO/A/A*CPHES#X Y

T 14SPHE®XU) S
NUMG=TST *PHEN

NUMSPeSPHE eXPLAM+CPHE

DUMEPXPLAM#TST28xXJ
1=TSIpaXyy L o

191512&X41

FP=DUM] # (DUM2P#DUM3=DUM4 #DUMSP-pUMEP) B S o

FMEDUMI® (DUM2M#DUMI=pUM&#DUMSManUMEM)
RETURN

END e S




~ COMMDN /TEM/ T (40,10 T T T

SURRNUTINE INTER

COMMON /JF/ JFINAL

COMMON /A/ X1 oTHMAXSTH(10) 4R 92(40,10)9P(40010) 9PHE(40910)
T 0(4ne10)eST(4ns10) sH(40410)4PLT(40010)9RHO140010)96AM(40,410)
COMMON /B/ PN(40010) sPHIN(40917) 9oRHON(40910) oHN(40910)9ZN(40910)
COMMON /C/ TMAX(10) 9 JMAX. ISTART ,KOUNTFIKOUNTP L _
COMMON /D7 UW (40) s VW (40) oWW (40) 9 XW (40) oYW (40)9THW (40)
COMMON /E/ UWNT40) s VWNI{40) s WWN140) s XWN(40) s YWN(40) s THWUN(40)
__COMMON /H/ ISIM
TTROMMONT /17 XU ‘
COMMON /J/ QN(40010) sPHEN(4091A)9sSINN(40910) ¢ XPLAM(40,10)
1xMLAM (40, 10).FD(AO)oFM(ao).A(4n.10)

o COMMON 7 Q/ XCOWL

cOMMON /R/ JerNoXCoXXIqJWgINToICOWLoRCOWL

PONMON /N XJ]

TCOMMON Jw/ ISIMEX o IDUMMY S JINT ¢ DUMMY (40) » THW (2) ¢ JD1 9 JD2
COMMON /1Q/ NUMEXPs2SAV

rOMMON /WR/ IWpAP

O TRIBTH()

COMMONZPS/ZR(4n92) sPR(40+2) sOR(4092) yR(4092) ySIR(4092) yRHOR(40,42)
1,PHIR(40,2) sPHFR (4092) s THR(2) ¢ THWR (40)
IMAX J=IMAX (J)

IF (XU NELOe) THISXXI#TAN(THY)

RATE (xXT=XC)/ (xCNaxC) o Do
TTDO0 3608 1E1 W IMAXT -

7 127 (I9J)+nAT#(Z N(JsJ)=2 (1o )

P I=p  (I2J)+RAT#(P N(feJ)=P (I9J))

0 I=0  (TrJ)+RATH®(Q N(1s )1 =@ (I9J))
Ho I=2H  (I9J)+RAT®(H N(IsJ)eH (I9J))
ST I=Sl (I9J)¢RAT#(SINN(TIsJ)=ST (T0J))

RHOIZRRO(T9J) *RAT® (RHONTT v J)=RHO(T9dJ))
PHIIePHI (T19J) +RAT® (PHIN(T9J)=PaT(Ted))
DHEISDHE(I’J)*RATG(PHEN(IoJ)-PuE(IQJ))
TR (XOeERW09)GA TH 3697 T

Uls QI¢COS(TH(J))0(COS(PH51)-TAM(SII)6TAN(TH¢J
VI=OT*COS(TH(J))“(COS(PHEI)¢TAN¢TH(J))*TAN(QI
TTTWISQTaSTN(PHET)
QI1=SORT (UT®UT+WI4WI)
SII=ATAN(VI/QI)

[ B
-
— —

PHET=ATAN(WI/ZUT)

3697 WRITE(55) ZIsPTeNTsHI+SITIRHOI PHIIPHEI»THT

IF(J. LT ,UMAX,0OR, IwRAP £Q,1) GO TO 369a

L=l
TF(J.FQ,uW) L=2
7 R(reL)=Z

I
P Rirw)=P 1
0 R(ioL)=Q 1
H Ritep)=H |

T PHERUYYLYS=PHELI

ST R(ysLY=S1 I
RHOR (7oL )=RHOI
PHIR (19 )=PHI1

THR(LY=TH] _
IF(L.£Qe2) THWRIT)=THWN(T)

TFIL,EQ 2, AND XU NEG0,) THWR(T)eXXI®TAN(THWN(T))




3698

CONTTNUE

IF(J L TedWY RETURN  —— — 7 77
gJ?Oo
INT=?2

TCOWL =1 ‘
IF(IWRAP +EQ.1) GO TO 4
IMAX JJSTMAX (JMAX)

RO Sop L=lve

DO 500 I=lsIMAYJY
JP=JMa X

TF(L,EQ.2)Y JP= W
7 (1yJdP)=Z R(I,.L)
P (14JP)SP  R(IsL)

0 (TyJPYEQ RTIL) T T
H (14JP)=H RI(IsL)
SI (T,JP)=ST R(I.L)
PHOIT JPYSRHOR (I o L)
PHI (T JPYBPHIR(IL)
PHE(Y,JP)=PHER(IeL)

500

THOIBYSTHRI(LY
IF(L.EG.Z) THW(I)STHWR(I’
CONTINUE

JINT= MAX _
JWWE JW+NUMEXP=)
TMAXX=2IMAX (JINT)

PO 461 I=lv IMAXX
L=l '
TF(Z(T2JINT) GTe2SAV) GO TO 465

461
462

cONTINUE
IDUMMQ=L—1
TF(INUMMY LT oNUMEXP) IDUMMY=NUMEXP

M=l n| MMY
17=1
JSaJMp X

1F(IT ., EQ.2) JS=U¥
NEZB7gAV=Z (19 JUMAX)
NP0 3 1=),NUMExXP

ZOUMMY (1) =Z (19 JMAX) *DEZ#FLOAT (7=1) /FLAAT (NUMEXP=1)
Jgde.I¢1 )
IF(J, EQ,UW) J= FINAL

70=ZpyMMY (1) ‘
IF(I.FQQIOANDCJSQEGQJW) ZD=Z(1,JW)

302

IF (XJY eER.0,) 60 TO 301
IR=}l '

CALL SWALLY(THGIR,ZDeFXsFZ)
IDT=72D/CO0S(THGTH (JMA X))

CALL SWALLY(THGGsR9ZDTsFXeFZ)
FP=THGEG=THG
TR=IR1

~ 72D1=Zp T

IFIARS (EP) o[ Toe1eE=10) GO TO 303
TF (IR _6T,2) GO TO 303
pUM=3 ,01¢2ZD

EP1gEP
70=DlUmM

60 To0 302




303 HUM=7n1-Fpl°(Zﬂl-ZD)/(EPl-EP)
T ID1=7p
EPl=Ep
2D=Dim -
TIF(IR,LE.10)Y 6o TO 302
MRITF}6.304)
304 FORMAT(®# ERROR IN ITERATION LOAP IN SuBROUTtNE INTER®)

" CALLU eNCH
301 AONTINUE
CALL TBL(ZD vP(IT9J)9$I(TTOJ)oH(IToJ).PHI(ITOJ).Q(IT Jls.
IPHE(ITvJ)9RHO(IT9J)OGAM(IT9J)OYHXoJSoIMAX(Je)oI)
Z2(1T,4)=0,

TF(XJ1eGTa0eeAND ¢ JUSeEQeJW) THX=THG

TF(IT,EQe2) Z(TToISTHX  «TH( MAX) N

TF(IT EQ,20AND,XJ146T,0,4) Z(TT ) =SINIZ(ITy))®2ZD
TH(J)=ZSAV'ZDUMMY(I) L ]

CIF (I r Q1 AND IS EQe JMAX) THWW 1) =2SAaV=Z (14 jMaX)
THDUM,(THH(I).TH(JMAX))nle

TF(l1.FQe1eAND s JS.EQeJW) Twa(Zs-ZsAv-7(1on3*COS(THoUu)

UT=0 T Ty JY#COSTPHE (1T, JY)
IF(XJ1eEQ.0) GO To 306
_W1gQ 1T, U)eSINIPHE (IT,J))
V1=0(TTvJ)*TAN(ST(ITvJ))
NTHHETHX=TH (UMAX)Y
WT=V)#COS(DTHH) ¢W1#SIN(DTHR)

stVt»SIN(DTHH)-w1#C05(DTHH)
~0 To 307
306 CONTINUE
TTVTES O IT IV HSTN(PHE (T ) )
WT=Q (TTe ) ®TANIST(ITeU))
307 CONTINUE
TTIF(T NELTY GO TO 300
UW(IT)=UT
VW(ITy=VyT
TWW(TT)EWT
“YW(IT)y=XCOWL
YW(IT)ySTHWW(IT)
3007 CONTINVE )
CUIT, ))=SART(YTHUT+WTHWT)
PHE(TT9J)=SATAN(WT/UT)
ST(IT. N =aTAN(VT/Q(ITeJ))
T(IT-j)=FT(P(IT'J)oPHI(ITvd)ngIToJ))
GAMITT9J)=FGAM(T(IToJ) 9P (ITy 1) 2PHI(IT,J))
COALTITy ) =SAQRT(GAM(ITI I #P (ITsJ) /RHO(IT,J))
CALL XLAMIQUIToJ) 9A(IToU) sPHE(TT9J) o XOLAM(TIT o) o XMLAM(IT e J))
TMAX(J)-Z
- 3 CONTINUE
1IF(IT . EQ.2) GO TO 4
TTe?
/0 T 2
4 CONTINUE
RETURN
TEND




SURRDUTINE L TH M

~ COMMON

JA7 XTeTHMAX Y TH(10)»R

~ 92(40410)9P(60910)ePHE(40010)

1 0(40,10)9S1(40910)9H(40910)9PHTI(40010)9sRHNI40010)9GAM(40¢10)
COMMON /B/ PN(#O,IO)'PHIN(40yln)ORHON(40010\9HN(40010).ZN(60010)

”rOMMON

/SCLTM/ ZLIFTCoXTHRC e YMAMC s ZLIFTSe XTHRS s YMOMS

COMMON/M/ IS(7,10)

COMMON

/C/ IMAX(10) 9y IMAX,ISTART,KOUNTFsKOUNTP

COMMON
COMMON
COMMON

COMMON

7D/ UW (40) VW (40)oWW (40)9XW (40)eyW (40) e THW (40)
/E/ UWN(S0) oVWNI40) oWWN(G0) s XWh (G0 ) g YWN{4O) 9 THWN(GO)
217 XJ

/7J7 QAN{(40910) yPHEN(60e1n)Y 9SINN(40910) 9 XPLAM(40410)

IXMLAM(40410) 9FP(40) 9FM(40) o A(GA410)

FOMMON /K/ RN,AELR

cOMMON
AOMMON
rOMMON

JR7 T JeXCNe XCoXXT oUW INT, JCOWL s RCOWL
/S/ RIsKOUNT9KOUNTS.TAO0WLT
V7 XJ1

COMMON
CcOMMON
~OMMON

/1Q/ NUMEXPsZSAV
/WR/ IwWnAP

COMMON 7TSW/ JCALCoISWEEPs XINSP (10) 9 X2
COMMON /THR/ PINF4ZLIFTeXTHR,YMOMyJJI 4ZSHIFT, XSHIFT

COMMON /WO/ XJSS

TF(ICAWL . EQe 1 ¢ AND < XJSSeGTe0,)
JJKe?
IF(X),EQ,00e0ReJJTeLT,.2)

RETURN

G0 TO 11

11

NNLENNIS
TF(JJT oGE o JW)
cONTIMNUE

RETURN

JWNBQW
NUMReR
TF(XJ,EQ,00) DUMR=1,

/v/ TSIMEX, IDUMMY,JINT, 2NDUMMY (40) o THWW (2) 9 JD1 9 UD2

NDUMRNgRN
IF(XJ.EQ,0¢) DUMRN=Z=1,
nUM*sfl.-XJ)“(lo-le’

nPTEL,
K1
SUMX U= (X 114XJ)

12

CONTINUE .
1IF(¥k ,67,1) OPT=.1, _
TF(ICOYWLT«EQel sANDeIWRAP,EQ,0)

N0 1 USJUUKe WKW
1F(J,6T,JCALC) GO TO )
TF(JNE,UMAX @) THIUSTH(J )

TF(J NESJMAXTY THJII=THY
1leIMaAX ()
111=IMAX (J=1)

1F(K,3T,1) GO YO 50
11e]
111s)

s0

CONTINUE
IF(J,EQ,UMAX+1l) THJI=THW(TI
(

) ..
IF(J.EQ, UMAX+1) THJI=THWNI(II)

THXETHJ8SUMXJ
THX1=THJ1#SUMX.)
THXX=TH(J=1) S MxXJ

PUMI=2(TTsJ)




PUM2=7N (11 0J)

AUM3=ZNTTTT v J=1)
NUMA=2 (TT19J=])
TF(XJ1eGTe0o) /O TO 51

PUM]I =y,
nUM2=}.
DUM3=]Q

51

DUM4=1Q
CONTIMUE
Y1=DUMRaDUM1#STN (THX) ¢ DUMX&THJ

Y2eDUMRN#DUMZ#SIN(THX]) «pUMX®TLYY
Y3=DUMRN#DUM3ISSIN (THXX) ¢DUMX&TH (J=l)
Y4=DUMRSNUMG#STN (THXX) «DUMXSTH ( Jw] )

Z1=201lv )
72=ZN(114J)
73=ZN(I111sJ=1)
74=2(1114J=1)
iF(XJ1OE0.0o) 60 TO 6
71=2214C0S (THY)

6

Z22=224C0S(THJ1Y
7322364C0S(TH(Jal))
_ 26=2266C0S(TH(Ja1yy e
"6 CONTTNUE
P1=2P(114J)=PINF

P2=PN(IT4J)=PINF

PI=PN(ITT,J=1) PINF
P4=P (11]4J=1)=PINF
xx1=x3y

xXx2sx?2
XX3=x2
XXé=X1

— XXASRNRCOS(TH(J=1))

3

IF(xJ,EQ,0,) 66 YO 3
¥X18ReCOS(THY) _
XX2=RN*COS (THUY)

XX6=R#COS (TH(Jal))
PONTINUE
“TERMIzYé=Y2
TERM3zY3=Y1 .
NAXS((Z1=Z3)#TERMI 4 (26=22)8TERUI) /2,

DAZE (((XX1=XX3)aTERMI ¢ (XX4=XX2) 4 TERM3) /2,
DAX=APS(DAX)
NAZ=ARS (DAZ)

PDAZ==nAZe0PT
PHISPHE (119J)
PHEBPHEN{II,J)

PH 3ePHEN(ITI1s j=1)
PH4=PHE (111loeJ=1)
PHAV=(PH) «PH2+PH34PH4 ) /4,

OPT1=SIGN (1. 9PHAV)
DAX=0pT1#DAX*0PT
PAVe (Pl 4P2¢P34pP4) /4,
DLEPAV®DAZ
NDT=PAy#DAX :
YAVE (XX]1eXX2+XX34XX4E) /4,

7AVE (714722%23+76) 74,




T 1 CONTTNUE

T BATESDT ' -
Y AVESYAV

T ILIFTEZLIFTEOC

PLeeD|

ZAV=ZAV=ZSHIFT
XAVEXAVeXSHIFT

7AVE=7AV )
PM==D| #XAV*DT#74V

XTHR=XTHR+DT
YMOM=YMOM+DM

K=Kae

IF(ICHWLT. EQ-I) K=3
IF(K,EQW,2) GO 70 12
IF(JW EQ,JMAX) RETURN
J-JMAx*l

TF({J,67,JCALC) RETURN
TMAXX:IMAX(J)
DO 2 1=2,4IMAXX

THX=THW (T) #SUMyxJ
THXN:THHN(I)*SUMXJ
THX1=THW (I=1) #gUMXJ

THXN],THWN(I-I)“QUMXJ
NUMIZ7(T4J)
NUM2=7N(TeJ)

PDUM3gZN (=l )
DUMé=z7(1=19J)
IF(XJ1e6Te04) 50 TO 8

PDUMlezy
nUM2=1.
hUM3=]Q

DUM4=10
YSlSnHMRGDUMl“SIN(THX)¢DUMX“THW(I)
YS?:DUMRN“DUMZGSIN(THXN,#DUMX“YHWN(I)

YS3=NIIMRN#DUM3#SIN(THXN]) ¢DUMXsTHWN (le1)
ysé:nnMP*DUM4'SIN(THX1)*DUMX“THW(I 1)
xx1sx1y

Xx2ex?2
XX3=X2
XX4sX

IF(XJ,EQ,0¢) Gn TO 10
XxX12ReCOS (THX)

XX2=RN®COS (THXN)

10

XX3zRN#COS (THXN])
XX6=R8COS (THX1)
PleP(1vJ)=PINF

P2ePN (T4 J) =PINF
P3=PN(le)sJ)=PINF
pP4z=P(1=19J)=PINF

782=2N (19J)
283=2ZN(1=19J)

75652 (119 d)
IF(XJ1+6T+0s) 60 TO 7
CALL sWALL(RsZSl, XX1sYZoEX19F21)

CALL sWALL (RN, 252, XX29Y2.Fx2+sFZ2)




_CALL sWALL (RNy7S3, XX39YZ,Fx34FZ3)
CALL sWalL(ReZS4, XX49YZoFXaoFZ4)
GO To 9

_ T cALL sWALLI(THZYRs2ZS1sFX19FZ))
CALL sWALLL(THZWRN9ZS29FX24F72)
CALL sWALL1(TH24RNIZS39FX39F23)

CALL sWALL1 (THZsR,ZSé, FX4eFZ4)

2S127514COS(THX)
?S?:ZsachS(THXN)
2S3=72S34COS(THXNT)

754224 4COS(THX )
9 FX(FX14FX2+FXA+FX4) /4,
FZ=(F714F22+F23+F74) /6,

TIWRap=)
IF(IWRAP+ENe 0o AND e ICOWLTEQ.1) TTWRAPED
____THl=q, L
IF<IIwRAP.EQ 0)TH1=TH(JINT)
127cl4F OAT (1 IWRAP) + (ZSAV=YST)#FLOAT (1=TTWRAP)
227524FLOAT(TIWRAP) 4 (ZSAVeYS2)#FLOAT(]= TIIwRAP)

3=2634FLOAT(TIWRAP) « (ZSAV=YS) *FLOAT(1=ITWRAP)
4a7c44F OAT(TIWRAP) + (ZSAV=YS4)#FLOAT(1=T1TWRAP)
4syS4uFLOAT (TIWRAP) 4 (TH]1 47S4)#FLOAT (1=I1TuRAP)

<< N NN N

3=YS38FLOAT(TIWRAP) + (TH] +2S2)®FLOAT(]=11WRAP)
Y2=YG2*F  OAT (ITIWRAP) ¢ (TH142S2) 8FLOAT (1 =T IWRAP)
Y 1=ySlaFLOAT(YIWRAP) 4 (TH1 47S7)®FLOAT(1=ITwRAP)

TERM1 =Y2=Y%

TERM ?=Y3-Y1
DAX*{{21-23)’TFRM1*¢22-24)“TFRM3)/2o.
NAZ=( (XX1=XX3)#TERML & (XX2=XX&) s TERM3) /2,
DAX=ARS (DAX)

DAZ=ARS (DAZ)

ﬂPT3=]o

inﬁz]o . ) v
IF(IrnWLT-EO-lePT3=SIGN(lgngi
TF (Y EAWL T<EQ.0YOPTE4SSIGN 1, oFZ)
NAZ=anPT4®DAZ
NAX=wnPT3I®DAX

PAVE (plepP2+pP3epé) /4,
DLzPAy®DAZ

NTsPAV®NAX

YAVEB (X X1+ XX2¢XXIeXX4) 74,
7AVE (71422%43¢74) /4,

ZAV=ZAV-ZSHIFT

XAVaxXaVeXSHIFT

XAVE=xAV

ZAV==7AV ;

DMz==D| #*XAV*DT#7AV

ZLIFT=Z IFT+DL

XTHR=xTHR+DT

YMOM2yYMOM+ DM L
IR, EQ,TS(34JY=1) GO TO 132

IF(1,FR,IS(1yJy=1) GO TO 92

0 Tn 2

Y32 2LTFTASZ0TIFTY




XTHRPA=XTHR

TTTTTTTTYMOME 2 YMOM -

60 To 2

92 ZLIFYEe=2LIFT T o B
XTHRE=XTHR
YMOMS=YMOM

2 CONTINUE e B L

RETURM
END




SURRNDUTINE MOTHER :
COMMON /STREAM/ XMASTsXENTsFSX,FSZ2
COMMON /H/ 1SIM

COMMON/M/ IS(7410)

T COMMON ZTHRZ PTNFYZLIF To XTHR, YMOM, JUL ¢ ZSHIF Yo XSHIFT

COMMON /S/ RIZKOUNT9KOUNTS,1e0wLT

COMMON 78/ Q1yTHMAX9TH(10) 4R 92(460410)9P140910) sPHE(40910)

1 Qrée0,10)9ST(40910)9H(40910)ePHT(40010)yRHO140010)9GAM(40410)
COMMON /C/ IMAX(10)9JMAX,ISTARTKOUNTF sKOUNTP
COMMON /D/ UW_ (40)sVW (40) eWW (40) 9XW (40) gyw (40)9THW (40)
COMMON /1/ XJ
COMMON /v/ XJ1
COMMON /WRTOMO/ X0 (3)9X1(3) Pl (20) eQIW(20) 4HIW(20) ¢STIW(20) s
1PHITH (207 s PHETW (20) s RHO1W (20)

POMMON/PS/ZR(4Q!2)’PR(QOOZ)90R(4092)OHR(4092)QSIR(4099)!PHOR¢4092)

14PHIR(4042) yPHER (4092) s THR(2) ¢ THWR (40)
COMMON 7R/ JyXCN4XCoXXTyJWs INT, TCOWL s RCOWL

COMMON /W/ ISIMEXsIDUMMY ¢ JINT»70UMMY (40) s THWW (2) 9 JD19 D2
COMMON /1Q/ NUMEXP,2SAV

COMMDN /WR7 ™ TWRAP

xJj2zy ;=X

YJ3=1 . " XJ1

T IR (TWRAP, EQs1.NR,ICOWLTEQ,0n) nO TO 5n

TMAS=TMAX (JINT) 1

N0 51 I=1,IMAS

7 R(791Y8Z  (F9JINTY
P RIT91)=P (YeJINT)
0 R(1e1)=Q (1,JINT)
H RIY*1)YSH (TeJINT)
SI R(T91)8S] (I+JINT)
PHIR(T791)8PHI(TsJINT)
PHER (191 EPHE(T+JINT)
RHOR(T91)y=RHO(T9JINT)
Z Rt192)5Z  (T9JINTe1)
P R(192Y2P  (TsJINT+1)
0 R(192)20  (TeJINT#))
H RiT92)=H (T9JINTe1)
T ST R(Y2)SST (TeJINTS)
PHIR(T92)=PHI (1o JINTe1)
PHER (192)=PHE (T¢JINT&1)
RHOR (1923 =RHO (T9 JINT 1)
51 FONTINUE
YJ1S=zYJ)
XJ28=xJ?
XJ3S=xJ3
xJs=x
T 50 cONTTINUE
300 xMASS20,
ICHErK=1
¢ cONTINUE
JOE JM a Xe 1
IF(ISTMeEQe0) JQ=yMAX
T no T u=1,0e
=0 _
nUMZ=1. B L o
TF(XJ1e6T,0,) DUMZZSH(Z(1e19J)+2Z(Ie]l,Je1))




N2=Z(1+1eJd)=Z(1414J%1)

TFUTSTMINETO . 0R s JNETIMAXY THE3ETH(JW1)
TF(ISTM,EQe0oAND e JoEQeJMAX) THPA=THW(T41)
NTH=THP3.TH ()

T IPHUVEQ UINTJAND, TCOWLTLEQL1) NTH=3,1415926/18.,

T IF(TICOWETGEQLTY TMAXTSIS(3v ) =5

QUMRE].

IF (XJ,6T,04) DUMR=R |
S3SD2#D 2+ (DTH¥HUMZHDUMR ywan ™~
S3=SnRrT(S83)

IMAX] 2 IMAX (J) =]

TF(JeEQuJINT.AND. TCOWLTEQe1) TMAXISIG(39J) wIpUMMY =i
TF (J,NE, JINT,OR, TCOWLT,EQ,0) 6n TO 53

XJ1=1.
XJ=0,
xJesy,

XJ3=0,
TS3U=1S(3ed) =1
IDUMMI=TIpDUMMY+)

DO 55 T=1DUMM],TS3J
L=I=IpUMMYel
Z{LoUYZZ(TeJ)=7SAV

P {LyJ¥zP (T,
0 (Le)=Q@ (oW
H o (LedV =R (14U

ST (LeJ)=ST (T4J)
PHI(LoJ)=PHI(IoJ)
PHE (L o) =PHE (1 4J)

55

RHO (L ¢ J) =RHO (T4 J)
CONT TNUE )
7 (1,)22 R(142)

P (1pJ)§P R{192)
0 (1ed)=Q R(192)
H (Yo zH R(1+2)

ST (1o J)eST R(Fe2)

PHI (1,J)=PHIR(1¢2)
PHE (1,J)=PHER (1¢2)

56

RHO(1,J)=RHOR (] 92)
KKel
KKEKK‘I

THT=pDTH#FLOAT (KK=1)
N0 S4 I=1DUMM1,183J
L=zleInUMMY+]

c=(ZR(1+1)=2Sav) /x0(1)
pacex (1)
N2=Den

ROUMex0 (1) #C
NUM=RPUMESQRT (RDUM*RDUM+D2)
RI=C# (X0 (1) eX1(1)®THT)

Se,5/p% (RI*SQRT (RI#R34D2) «DUM)

‘P (LeJds1)EP RI(T41)eP 1W(L)®S

A (LyJel)=Q RI(Te1)eQ 1W(L)®s.

H o (Lede1)ZH RI(Ty1)4H JW(L)®<
ST (LeJe1)3SI R(T91)eSI IW(L)®g
PHI(L ¢J¢1)BPHIR(Te))+PHIIW (] )#e

PHE (LoJe1)SPHER(T,1) ¢PHEIW (L) ®e




PHO(L,J+1)=RHOR(T,1) +RHO1W(L)&é&
Z(Lstsel)=R3
564 PONTINUE
7(10J§}L"Z(1’Js
P (1ydelVEP  (14)
H (1¢Jdel)=H  (14J)
D (1,J41)2Q (le)
ST (1,Je1)=ST (1loU)
PHI(1, s Je1)EPHI(14U)
PHE(I.J¢1)=PHE(19J)
RHO(1,J+1)=RHO (1, )
53 CONTINUE
DO 6 1=1,IMAX) e e
IF(J.FQ,1) S2=7(1e10 V=2 (1)
§l=S3
R6=2S2
OUMZEIQ
IF(XJ1eGTe06) NUMZ=eS8(Z (1410142 (1¢1,Je1))
NZ=2(1+1, J)-Z(T¢l Jely
IF(ISTM,NE«0eOR o JeNE,JMAX) THD?=TH(J¢1)
IF(ISIM.EQe 0o ANDsJoEQeJMAX) THRI=THW(T+1)
TF(XJ146T7.0, ,AND,ISIM EQ, 0, W AND L J,EQ,UMAX) THPI= (THW(TeT) e THW(I)) /2,
nTHzTHPa-TH(J)
IF(J.eQ, JINTSAND . TCOWLTWEQLY) ATH=3, 16415926/18.
$3=D7eDz4 (DTHaNUM24DUMR ) #a2
S3=SOART(S3) _
IF(IS!M NEeOoOR o JeNEoJMaX) THE2STH(Jal)
TF(ISTM,EQ,0,AND,J,EQ,UMAX) THP2=THW(T )
xX?=(XJ?0XJ“C0§(THP2*XJ’)’R
YY2EX j2@ THP2+ X J#RESIN (THP2#X j) o XJ1#Z (19 J¢1) #SIN(THP2#x 1)
722 (XJ3+XJ1#COS(THP2#XJ1))2#2(T,J¢))
XX3= (XJ2+XJECOS(THPI#XJ) ) *R
‘YY3=xJ2¢THP3¢xJQQQSIN(THP3OXJ)¢XJ1°Z(x‘letl)*SIN(THPs“XJl)
2232 (xJ3+4XJ1#CNS (THP34XJ1) 1 #2(Tal, Jely
T NZslZ3=172
nYsYYa=yYY2
NX=XX3=xXx2 _
T 82=D2eDZ4DY®DYLDXEDX o
s2=SonT(52)
ST=S51,524+45S3+S4 e
- 1J1eQ (79 4)*COS(PHE (I9J))
IF(XJ,6T,00) U1=U1’COS(TH(J))-n(IvJ)“TAN(SItIoJ))°SIN(TH(J)’
9U1=RH0(IvJ)“U1
U220 (T9J+1) #COS(PHE (T 9Jey))
IF(XJ,0T.0¢) U25U29COS(THP2) Q119 1) @TAN(ST (I9Js1) ) ®SIN(THP2)
RUZ:RHO(I.J¢1)¢U2
U3=Q(1%19J¢1) #COS(PHE (I+]19J¢1))
IF(XJ,6T¢0e) UISUIRCOSITHPII mQrT¢19J* 1) #TAN(ST(T+10e *1))®SINI(THPI)
nu3=RHO(I¢10J¢1)°U3
U4=°(I‘1oJ’“COS‘pHE(I¢1'J))
1F(XJ,6T,00) U¢=U4°COS(TH(J))-Q(Iolod)“TAN(SI(I*loJ))OSIN(TH(J))
RUSZRWO (Tl J) #Us
pU:((PUI‘RU2)0§10(RUZ&RU3)OSZ¢(RU30RU4)*530(RUA#RU])“S#)/Z /8T
2212 (XJ3+XJ1I#CAS(THIDI#XYLI)IaZ (10 y)
2262 (XJ3+XJ19COS (TH(JI#XJL1) ) @21 T410J) e
T YYIE XJ2RTHUIY S XJRRYSTN(TH(J) *XJ) e XJ18Z (1o JYRSIN(TH(J) #XJ])




YYsér ng“TH(J)¢XJ¢R*SIN(TH(J)“XJ)+XJ1#Z(I*1 J)“SIN(TH(J)“XJ])

o L= 02 (s IV *Z(T, Je 1)) 72,

— 60

3

AX=((ZZT*ZZ3)5TYY2'YY4)¢(222'724)’(YY3-YY1))12.
DAx=ARS (DAX)
I_F(XJ'[OFQQOQ » ) GO TO 60

ZU:(Z{I#I,J)*Z(I’I!J*I)’/2.
DAX=(7U¢ZU'ZL’7L’“DTH/2.

T CONTTNUE
GO TD (3,4 v5) ¢ TCHECK
NM=ReDAX

XMASS=XMASS*DM
60 To 6 ‘
V1=(Q(19J)/COS(ST(I’J)))““2

HIZ(H (19 JI¥V172, ) #RU]
vee(Q(leJel)/COS(SI(I,J+1))) 002
H2s(H(leJ*1)eVv3/2,)2RU2

VIS((T+ 13 J* 11 7C08 (STIT+Ts 3o 1)) Tow2
H3=(H(I+19Je1)4V3/2,)eRU3 o
Vé=(0(1+19J)/CAS(SI(Telog)))aes

HEE(H I+ 19 ) ¥Va/2, Y *RUG
HT-Clo((Hl#HZ)“Slo(H2¢H3)'SZO(“30H‘)“S3¢(H4¢H1)°S4’/2 ,/ST
DHTEHTHDAX :

XENEXENSDHT
GO To 6
RUUl=RpUY&U]

WisQ(y e )RSIN(PHE(I9)))
IF(XJ1eGTe00) WIZWI®COS(TH(J))=Q(T0J)6TAN(ST (10J) ) #SINITH(I))
PUWlerUleWl

PUUZepUZeU2
W2EQ (T9Je¢1) #SIN(PRE(ToJe1))
IF(XJ1eGTe0,) NZ:WZ“COS(TH(J))-Q(I’J*l,“TAN(SI(IOJOI))GSIN(TH(J))

RUW2erU2#W2
nUU3-9U30U3
w3=Q(1¢19J‘1)*SIN(PHE(I‘I'J‘l)\

TF(XJ1e6T,0,) w3eW3®COS(TH(J)) B (TeloJel)aTaN(SI(IelrJel))aSIN(TH
10Jd))
PUW3sRpU3sW3

PUUSe=pUs#US
w4=0(1¢1.J)“SIN(PHE(IoloJ))
TF(XJT06Te00) WAmWA®COS(TH(J)) 4O (T*19 ) TAN(STI(I419J))@SIN(TH

1t
RUW4=RU4 # WG

DUU=((RUUI*RUU?)“SI‘(RUUa*RUU3!°SZ*(RUUS*RUU6)‘S3*(RUU¢¢RUU1)°SA)

1/2./87
RUWB((RUWI*RUW?)kslt(RUNZ#Ruw33052¢(Ruw3¢RUw4)¢53¢(Puwaonuwl)'SA)
1/2./87T

PAV=((P(I'J)0P(I J‘l))“Sl‘(P(Iod¢1)0P(1010J¢l))'SZ¢(P(I¢1'J*1)¢
1P (Te1,J))%S3¢(P(Telsd)sP(14J))6gs)
172 /QT

PAVEPAV=PINF
XX1=(XJ2+XJ°COS(TH(J)¢XJ))OR
XXb=xxl

DAXE((ZZ1-ZZ3) #(YY2=YY&) 4 (222=7761%(Yy3=YY1)) /2,
DAxuanS(DAX) |
IF(XJ)eEQO ) 60 _Tn 61

2L=(271, J)*Z(I;Jol))/zo




2U=(71Teled)+Z(Te10Jel)) /2,

61

NAXE (2U&2U=Z #7270 ) #DTH/2,

CONTTNUE

DAZ= ((XX1=XX3)# (YY2=YY4) s (XX2=xX4)® (YY3=YY])) /2,

DAZ=ARS (DAZ)
DMVX=pUU#DAX+PAVEDAX
NMVZ=nUWeDAX+PAVE#DAZ

FSXsFgXepMVX
FSZ=FSZeNMVZ
CONTINUE

TF(JNEJJINT,0RTCOWLT.EQen) GA TO 1

TF (KK ,GE,9 ) Gn TO 64

TMAX]I=IMAX]«]

no 62.I=1.IMAx11
7 (Ted)mZ  (I4Je1)
P (1eJ)=P  (1eJel)

0 (T,d=@ (I,Jel)
H (TpJ)SH (Iede))
81 (1eJIESI (TeJel)

BHT (T,Jy=PHI(I,J41)
DHE!I,J):PHE(IoJol)
RHO (T ,J)=RHO (1 4Je1)

62

64

rONT INUE
a0 To 56
no 65 I=14IMAS

7 (Ted)IsZ R{79l)

P (T,J1aP R(Ts1)
0 (1)@ R(T91)

H (Ted)zH R(Te1)
ST (1,J)=S1 R(Ts1)
PHI(T,J)=PHIR(1+])

PHE(T¢J)=PHER(T9 1)
PHO(T,J)=RHOR(T+1)
7 (TeJe1)EZ R(1,42)

P (TeJs1)=P R(Te2)
0 (T,Je1)=20 R(T,2)
H (TeJe1)3H R(142)

ST (T,J+11EST R(T,2)
PHI(1,Je1)8PHIR(1,2)
PHE (T oJ+1) EPHER (1,42)

65

RHO(T+J¢1)=SRHOR(142)
CONTINUE

xJeX )q

xJlex jls
XJ2=x y2s
xJ3=x 3§

10

cONTINUE

GO TO (10s11412),ICHECK ‘
) _XMAST=XMASS

TF(KOUNTEQe0

c1=XMaAST/XMASS
XEN=0,
I1CHECK=?

11

c0 To 2
TF(KONINT ,EQ, 0.
c2=XENT/XEN

) XENT=XEN

TF (KOUNT(NESO

Y CALL: UNOWAT(Clec2y 7~

o8



TF(KOUNT NE,0) GO TO 12

T FsSxE0,
rSZ=n,
TCHECK=3

80 T T o
12 CONTINUE
RETURN
END

.

e o e
i

e,

N o t
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\




SUBROUTINE SETN(T0)
COMMON /WR/TWRAP
COMMON /ZNDERV/ DPZN(40)4DUZN(40) ¢DVZN(40) 4nWZN(40)
COMMON /R/ JyXCNoXCoXXT9JWeINT,ICOWLyRCOWL

COMMON /ALLR1/ AN{(40910)9TN(40410)9GAMN(40910) 9 XPLAMN (40910)
1XMLAMN(40910)
COMMOM /ALLR2/ PON(40410)sHON(409120)90ON(40,10) 9SION(40410)

19HEON(40910)9PHIQN(40910)QRHOQM¢60010)'GAMGN(AOOIO)
COMMON /A/ X1oeTHMAXsTHI(10) 4R 92(40410)9P(60910)9PHE(40910)
] 0(40410)9S1(40010)9H(40410)4PuT(40910)9yRHO(40910)9GAM(40,10)

cOMMON /R/ PN(60910)oPHIN(#Ooln)ORHON{40010§9HN(40’10)QZN(40'10)
COMMON /¢/ IMAX(10)9JMAX, ISTART KOUNTF!KOUNIP ‘
COMMON /D/ UW (40)eVW (40) oWW (40) 9 XW (40)4¥W (40)9THW (40)

COMMON 7E7 UWN¢4o).ku:ao).wwu:ao)oxwm14o>.YWN(AO),THwntao)
COMMON /H/ 1SIM
COMMON /J/ QN (40, 10)oPHEN(4Ooln)9SINN(40910$oXPLAM(40 10)s

IXMLAM(40410)9FP(40)9sFM(40) 9vA(4N,10)
COMMON /L/ ALPHAN(T910)9ALPHA(7410) 9BFTAN(T, 10)03ETA(7010)
COMMAN/M/ IS(T,10)

COMMON/N/ "STQ(40+10) 9PQ(40910) PHEQ(40910) yHQ(40410)9PHIR(40010)
10Q(40410) yRHOQ(40910) 9GAMR (40970)
COMMON 70/ ALP(7+10)9aLPN(T910)
T COMMON / Q7 xCOWL

COMMON /S/ RIskOUNTIKOUNTS,IcOWLT
COMMON /TEM/ T140,410)

COMMON /FN/7 FPN(40910)sFMN (4091 0)
IF(IN,EQ,1) GO To0 )
IF(R.GE.RCOWL) 60 TO 100
DO 7615 Ml 7

DO 7677 J=lelo0

ALP(M.J)BO.

ALPN (M9 J)s0,
ALPHAN‘MQJTBO.
BETAN(MOJ)goo

ALPHA My =0,
RETA(MOJ)=0.
7615 CONTTNUE
100 PO 3535 M=le4p
no 3816 JBI,IO

PPN(M'J)eOo
FMN(M.J)EOQ

] Q(M’J)=°o
0 QM ))=0,
ST Q(mry) =0,

DHIO(MoJ)-O
DHEQ(M!J)’O.
RHOG (my J) =0,

3536

GAMQ(M’J’—O
CONTINUE
DPZN(")EOQ

3535

NUZNTM) =0,
DVZN(V)BQO
NWZN (M) =n,

" CONTTINUE




1 ~rONTTNVE
TUWEIMAX ST
TF(ISTMLEQe)) JW=gMAX
N0 2 JsleJdw
T T IMAXJEIMAX (Y T . ,
TF(RWAT  XCOWL =1 ,F=06eANDo ICOWLT . EQel) IMAXUSTIMAXJ4]
NO 3 1=1,IMAXJ
2ONYYIYEZ (T D)
P N(TY)EP  (Te))
D N(rsI=Q (1v)
WONTYYIYER (T )
A N1 )=A (T )
T ON(re)ET  (TeJ)
STNN{TYJY=ST (T )
PHEN(T9J)=PHE (TyJ)
PHIN(T»J)SPHI(TvJ)
RHON{Y s JYERHO (T )
GAMN (T2 J)=GAM(T v J)
YPLAMNI(T o J)EXPLIM(T0J)
T YMOAMN T Y JFEXMLAM (T v )
PQ N(TeJ)=PQ (T
NQ N(reJIEHQ (TeJ))
AR NTTYIY=A0 (Trvd)
SION(Ts)=SIQ(Te )
PHIO N(T4J)=PHIQ (l9J)
PHEON (I3 =PHED (T J)
RHOO N(TeJ)SRHNAQ (10U}
GAMQ M(TaJ)=GAMA (I9J)
TF(J,nE.JMAX®1Yy GO TO 3
U WN(y)=U W(1)
vV WN(t)av W(T)

W WN(t)=Ww WI(])
X WN(y)sXx W(T1)
Y WN(t)my W(T)
THWN (1) =THW(])
3 AONTTINUE
DO A MSI ,7
ALP N(M JY=ALP (Mo )
RETA N(MoJ)=BETA (MeJ)
ALPHAN (Mo J) 2ALPHA (M9 J)
CONTINUE
CONTINUE
RETURN
END

N &




SUBRAYTINE INDATA

COMMON /STREAM/ XMASTYXENT I FSX.FSZ

COMMON /JF/ JFINAL N
COMMON /J/ ON(60910) 9PHEN(4041A) 9 SINN(40910) 9XPLAM(40,10)
TxMLUAM (40410) ¢ FP (4D)sFM(40)4A(4n,10)

COMMNN /TEM/ T(40410)

COMMON /IVY/ IVY KCORRsTIAV

COMMON /A7 X1T9THMAXsTHU10)eR 0Z2(40,10)9P(609010)ePHE (40910)0
1 Q(4ne10)9SI(409010)0H(40910),PUT(40910)9sRHN(40910)9GAM(40410)

COMMON /C/ IMAX(10)9JIMAXyISTART KOUNTF sKOUNTP

COMMON /D7 UW (40)sVW (40)sWW 140)9XW (40)pvW (40)9THW (40)
COMMONn /G/ A1(399)9A2(3+9)4A3(2+9)9RRY (3) sRR2(3)4RR3(3)
1sNUML wS y NUMUWS , NUMSHS

OMMON 7%/ XJ

coMMon /L/ ALPHAN(7!10)OALPHA(7.10)oBFTAN(7,ln)vnETA(7.10)
T coMMon/My IS (T,10)

cOMMON /0/ ALP¢7.1o>oALPN(7.103

COMMON/P/ KClokC2eKS1eKS2

COMMON 7 Q7 XCOWL:
COMMON /R/ JoaXENoXCoXXT o UWe INT . ICOWL s RCOWL
COMMON /S/ RIsKOUNTOIKOUNTSeICOWLT

cOMMON /V/ XJ1
COMMON /w/ TSIMEX, IDUMMY o JINTy9DUMMY (40) ¢ THWw (2) +JD19JD2
COMMON/ZEX/ KTPUNI(3)

COMMON /THR/Z PINFoZLIFTsXTHRs YMOMsJJUT v ZSHIFToXSHIFT
cOMMON /XF/ XFIN
COMMON /1Q/ NUMEXPsZSAV

cOMMON /WR/7 IwWnAP ‘
COMMON /ISW/ JUCALCYISWEEPIXINSD (10)9X2
cOMMON /sPE/ KOUNTC

FOMMON 7/ TSE7 KQUNSP
CcOMMON /WO/ XJSS
COMMON /SCLTM/ ZLIFTCoXTHRCyYMAMC 9 ZLIF TS XTHRS s YMOMS

T 100 FORMAT(1615)

T COMMON/XSTP/XSTP
DATA xINSP/10%#0,/,KOUNSP/0/
DATA tHw/40%0,,

101 FORMAT(7E10.3)
102 FOPMAT(BEIO 3)

KOUNT=0

JcaLc=100

READ (599100) KOYNTF 4KOUNTP +ISTART S IVY) TAVKCORR, JFINAL,
TU(KTPUNTT) 9I=193) o XSTP

9100 FORMAT(10IS+E1N,0)

 READ(59100) JMAX,ISIM,ISIMEX,IwRAP(NUMEXP,ISWEEP, (IMAX (J)eJzl gy JMAX

1)
READ(&9102) RoXJeXJloXCOWLREOW 9XFINeZSAVeRINF
¥JSS=yJ

RI=R.
TF(ISTARTCEQ.1) READ(59¢210) KOINTHR
210 FORMAT(IS,Ell )
T TIF(R.GTJRCOWL) ISIM=ISIMEX
JW=JUMaXe)
TF(ISIM,EQe]l) JW=JMAX
TF(ISWEEPCEQ, 1) READ(SIpl) (XTNSP(J)oJds1vdd)




TF(ISWEEP.EQ,1) KOUNSP=10000
TTTTTTTROUNTEEKOUNT
Xlsp
IF(ISTART,EQ,1) GO TO 211
T T IF(TSWEERPGNEL1Y 60 TO 1900 T
JCALGel
JMAXe jMAX+]

JWEJ Wl

TMAX (JMAX) SIMAX { JMAXe])
1900 CONTINUE ) -

READ(89101) ZLIFT o XTHReYMOMyZ2SHTIFTeXSHIFT

N0 5 J=1,JMAX

TF (1SWEEP,EQ,1 AMND,J,FQ,2) GO Y0 &

MMAXeTMAX (J)

READ(89101) TH(J)»(Z(TIsJ)eT=1aMMAX)

IF(XJ EQeDesANNeXJ1eERL,0,)G0 Tn 5

TH(J):TH(J)/S? 3

5 GONTINUE
IF(ISTIM,EQe0)

T IREAD(SYI06) MMaAX y (Z(I oW et eloMMAY) 7

106 FORMAT(IS9(7E10,3))
TMAX [ W) sMMAX

211 eONTINUE
WRITE (64400) : :
400 FORMAT(1HI924X4®T HREE DIMENSIONAL CHARACT.
IERTSTICS*///)
1F(XJ,EQ.0e) WRITE(69401) RI,R
IF(XJ,NE,0e) WRITE(69402) RIWR

461 FORMAT(10Xo*THr INITIAL CARTESTAN X CAORDINATE ) I1S#y,F13,5//10Xs
"14THIS RUN STARTED AT X COORDINATEGoElaoS/)
402 FOQMAT(IOXOGTHE INITIAL RADIUS oF CURVATURE IS*9€13.5/7/10X0

1#THIS RUN STARTED WITH A RADIUS OF®+Ej345/)
WRITE(6+403) KOUNTsKOUNTFIKOUNTP , ,
403 FORMAT(10Xy#THTIS RUN WAS STARTEp AT KOUNT za,154% Wl RUN TO kOU

INT =&,1I59% AND WILL PRINT EVEoY#,ISsa KOUNTSH/)
ISIMP=ISTM*]
WRITE169404) IgIMP L - e
404 FORMATU1nXo#THERE ARE®s15e® Wi LS OF SYMMETRY IN THE INTERNAL FLO
1we/)
WRITFE (64405) XEOwWL
405 FORMaAT(10Xv¥THE X COORDINATE OF THE COWL IS44E13.5/)
TF(XJ,NE,Oe) WRITE(69406) RCOW|
406 FORMAT(IOXoGTHE RADIAL DISTANCF TO INTERSECTION OF cOwL LIP AND SI _
1IDE WaLL IS%9E13.5/)
WRITE(642072) XFIN
2072 FORMAT(10Xs*THE X COORDINATE OF THE END OF ‘YHE VEHICLE UNDERSURFAC
1F IS#,E13.5)
c LOWER WALL GEOMETRY
READ(59100) NUMLWS
n0 250 I=lesNUMLWS
_ READ(59102) RRY (1), (A1(I, J)oJ-1.9)
250 CONTINUE
UPPER WALL GEOMETRY
READ (59100) NUMUWS
PO 251 I=19sNUMUWS

(@ ]

READ (89102) RR2(T)y (A2(1,J) 9J=1,9)




251 CONTINUE

c

TIF(ISIM.EG.1) GO TO 53
SIDE wAlLL GEOMFTRY
READ (59100) NUMSWS

53 CONTTNUE

N0 252 1=191NUMSWS
READ (59102) RR3(I)9 (A3(1,J)eJ=7,9)
252 CONTINUE

wRITE(6.2010)

2010 FORMAT(// 935X, OWER WALL COOPDINATES®)

HRITE(692071)
DO 2040 I=1sNUMLWS
IF((1e]1),GT,NUMLWS) GO TO 2041

WRTITE(6,2042) RRI(I)4RRI(Ta1)y (A1 (IsJ)sJ=l,9)

GO To0 2040 :
20641 WRITE(6,2043) PRI(I>0(A1(19J)91=1v9)

2040 ~ONTINUE
WRITE6,2020)

2020 F OPMAT‘// 35X+ ®UPPER WALL cOORpINATESH)

WRITE (6,2071)
NO 2050 T=1yNUmMUWS
IF((Te]1)GToeNUMUWS) GO Y0 2051

wpxrgce.2042) RR2 (1) 9sRR2(I1+1) 0 (p2(10J)9y=1l9q)

_ 60 YO 2050 , _ ‘
2051 WRITE(6+2043) RR2(IVe(A2(10 ). ix]199)

2050 cONTINUE
IF(ISIM.EQ.I) 60 v0 S4
WRITE (602030)

2030 FORMAT(// 35X,*STDE WALL COORAINATES®)

TF(XJ,EQ,00) WRITE(642071)
IF(XJ),6T,0e) WRITE(692070)

no 2060 121 s NUMSWS.
TF((Iol) 6T, NUMSWS) GO TO 2061

wRITE¢6vZO42) RRI(I)sRRI (T141) 9 (A3 (T0J) 9JU=190)

TT2042 FORMAT(I0X911E11,.3)

c0 To 2060 .
2061 WRITE(642043) RR3I(I)y(A3(1yJ)9.ials9)
2060 CONTINUE

2043 FORMAT(IOXIELL,344X9INEND®94X,9F11,3)

2070 FORMAT(15x-¢Ro.4x,aTOo.4x.oR9-asx.¢COoRDINATESQ)

2071 FORMAT(15X9#X®,44X, “Toﬁvax00X4055Xo'C00RDINATES’)

56 CONTINVE
TF (1START.EQ.1) 60 TO 21p

TEMPBQ.
TTEMPEO
no 6 J=1;JMAX

TF (ISWEEPEQs1 ,ANDsJeEQe2) GO TO 6
MMAX=TMAX (J) ,
READ(59101) (P (I9J)sI=]9MMAX)

READ (59101) (PHE(TeJ)elz]sMMAX)
READ(59101) (Q_ (IsJ)sIs]eMMAX)
- READ(89101) (ST (IsJ)sI=]sMMAX)

Rfibts’lnl) (H (TeJ)oI=]9yMMAX)
READ(59101) (PHI(IeJ)elz]oMMaX)
no 531 I=1'MMAx

PHE (T oJ)=PHE(1,4J) /57,3




QI(Ioj)=SI(IoJ3/S7.3

TF(ATT s «LTL 10000,V TEMP=],
TF(H(T9J) oLT,10000,) TTEMP=H (T.))
T(IvJ)=FT(P(IoJ)oPHI(IoJ)oH(IvJ))
TYFITEMPEQP IO WITI I ET (T vy B
TF(TEMP ,EQel o) T(14J)=TTEMP

TEMPeA

TTENMP=0,” A
RHO(1,J)eRHEQ(H(ToJ) P (I9J) 4PHT (T9J))
GAM(T,J)=FGAM(T(T9J) 9P (I9J) 4yPHT (T0J))

531

ATy J)y=SORT(GAMIT s J) #P (1,J) /RHA(T9J))
CALL XLAM(Q(To D oA(ToJ)sPHE(T9.1) o XPLAM(T 0 J) ¢ XMLAM(T,UJ})
CONT TNUE

) CONTINUE

TF(ISTM.EQel) RETURN
JeJw

MMAXzTMAX (J) o
°EAD¢5o101> (P (TeJ)el=]1sMMaAX)
READ (89101) (H (ToeJ)el=z)sMMAX)

READ(89101) (PHI(TIeJ)sI=) sMMaX)
READ(S59101) (UW(I)sI=]1eMMAX)
PEAD (59101) (WW(T)elmloeMMAYX)

DO Y =1 ,MMAX .
THEBTH (JMAX) #X
XW(1)xR#COS(THa)

IF‘XJIOEQOOO)

1cALL SWALL(RQZ(IoJ)oXW(I)'thl).FXOFZ)

TF(XJ10F0010)

JCALL sWALLI(YW(I)sReZ(I9J)sFXeF2)

1F(xy,E0,0.) 60 TO 200
THU(I)'ATAN(YH(I)/XU(I))

200
20l

60 To 201
THW(I)BYH(I)
CONTINVE

VWITI)sUWI(TI)®FXeWW (1) #F2
IFIXJ1eEQele ) VWIT)BVW(I)I®RZ (T ¢J)
THWGe THW (1) % XJ

UTsUW(I)#COS(THWGEY ¢VW (1) #STN(THWG)
VT=Vw(I)¢cOS(Tst)-Uw(I)osxw(ruws)
DTy Jy=SORT(UTAUToWW (1) ®WW (1))

pHE(I.J)BATAN(HU(I)/UT)
§1(1o|)=ATAN(VT/Q(IvJ))
IF(H(I'J$oLTolﬂOOOo’TFMPBl.

IF‘H‘I’J).LT IOOOOQ’TTEMPBH(IOl)
T(IoJ)BFT(P(Io ) oPHI(TIoJ) oM (T0J))
TF(TEMP  EQele) H(ToJ) ET (14 J)

TF(TEMP EQel o) TITsJISTTEMP
TEMP=0o
TTEMPZO,

RHO(I.J):RHEQ(H(IvJ)OPQIQJ)9PHT(IOJ))
GAM(T,J)=FGAM(T(T9J) 9P (1 9eJ) 9oPHT(IsJ))
A(Te ) ESORT(GAM(T4J)#P(14J)/RHA (T, J))

CALU XLAM(Q(T o 1) oA (ToJ) sPHE (T 0.1) o XPLAM(I 9 J) o XMLAM(T4J))

PONTINUE
TH(J):THW(I)

RETURN




212

TF (ReGT4 (RCOWL=1,E~05)) ISIM=T&TMEX

PEAD(89100) JINT,KOUNTC
READ (599) XMASTeXENTFSX,FS2Z
FORMAT (4E13.5)

READ (§9216) ZLTF Ty XTHR s YMOMy ZSHTFToXSHIFT ~

NO 213 Jeledw .
IF(ISIM.EQe)1eO0ReJ.NELJW) GO TO 200

300

READ(89100) IMAX (J)
¢0 To 301
rONTINUE

301

READ (59216) TH(J)
CONTINUVE

IF(R.GTLRCOWL) IMAX(J)=IMAX(J) 4]

IMAX JaIMAX (D)
DO 214 I=lsIMAXJ
IF (ISTM.FQe140RsJ,NEsJW) GO TO 303

302

303

631

PEAD (5¢302)
FORMAT(éEll 3)
CcONTINUE

uwtxa.ww<r).vw<1).Tuw(r)‘

PEKD(50215T Z(IOJ)QP(IOJ)OQ(IOJ)OPHE(IOJ)oSI(IoJ)vH(IoJ)C o

1PHY (74J) sRHO (14 J)
CONTINUE

T(IoJ)=FT(P(19J)oPHI(IoJ)'H(IvJ))
GAM(T o J)BFGAM(T(TeJ) sP(T0d) oPHT (1sJ))
A(T’J)‘SDRT(GAM(I.J)*P(I JY/RHA (T9J))

215
214

cALL xLAM(u11.J).A(IoJ>.pHE¢1.u).xPLAM(IoJ).xMLAM(x.Ja>

FORMAT(SEL1l43911x9E11,3/72E11,.3)
CONTINUE

TF(R,.LT,RCOWL) GO TO 213
TMAX () =IMAX (J) =1 _
PEAD (54216) (ALP (MyJ)eM=l,yT)

READ (§9216) (ALPHA (MyJ)eMB1 9 7)
READ(59216) (BETA (MsJ) sM=1eT)
READ (89217) (IS (MoJ) 9sM=1,7)

213

TF(IS(3)  NETO«AND<ISIMEQe0) RFAD ('
TF(IS(1) o NE.OoANDISIMeEQeO) READ(
CONTINUVE

502
Se2

16
16

) ZLIF
) ZLTF

IF(R.LT.RCUHL) ReTURN
ICOWLT=1
INTE?2

kCl=3 ,
TF(TWRAP «EQel) RETURN
READ (54217) IDIIMMy

216
217

READ(59216) (ZnUMMY (1) s»I=1sNUMFYP)
FORMAT(TELL,3)
FORMAT (715)

RETURN
END

y r=

TCoXTHRC ¢ YMOMC
TS XTHRS , YMOMS




SUBRAUTINE TBL (ZX4PXeSIX, Hx.pHTX90x.PHEX.Ran,GAMX.THx.LoIMAX Iy
COMMON 747 XY s THMAXSTH(IDY R~ 92140, 10)9P(40910)9PHF (40910) s
1 0(40.10)951(40910)'H(40 10)oPT(40910) sRHO140910)9GAM(40410)

COMMON /D/ UW (40)9VW (40) sWW 140) 9 Xw (40) oyW (40)9THy (40)
T T EOMMANT /DER7 T JS '

FOMMON /H/ 1SIMm
rOMMON /R/ JoXCNoXCvXXIoJNoINT.ICOWLOQCOWL

COMMpN ZTB7  IMAXJeISIvIS2y IS, 1802
THL=0,
K=l

TEL NE. JWeORCTSTMEQ, 1) THL=TH (LY
NO 10 JT=1e¢IMAX
JSedy

TFIZX=2Z(J5vC1) 85910
JéeJgal )
IF(1 ,EQ,1) J62JSel

CONTINUE , .
RATE (7X=7 (J69K) ) /(Z(USIL) =2 (J6,K))
P Xep (J6sK)e(P (JUSseL)=P (18eK))®RAT

R XgH (J69K) o (H  (JSyL)=H (.J69K))#RAT
0 Xmo (J6sK)+ (0 (JSel)=Q (.igeK))#RAT
ST Xogl (J6sK) (ST (JSsL)=ST (j6eK))#RAT

PHTXepHT (J6,K) « (PHT (JS,L)=PHT (.J&sK) ) @RAT
PHEXEPHE (J69K) ¢ (PHE (JUSeL) =PHE (jgeK) ) #RAT
RHOX=RHO (J69K) ¢ (RHO(JSeL)=RHO( J69K) ) #RAT

GAMXzgAM(J69K) ¢ (GAMIJS L) =GAM( JA oK) ) PRAT
IF(K, ME.JWoOR e ISIMJEQ.1)
1THX=TH(K )*RATQ(THL-TH(K ))

TF (K, NE.JWeOR,ISTM,EQ,1) GO TO 11
THX=THW (J6) +RAT® (THW (J5) = THW (J& ) )

G0 To 11

TFTICOWL ,EWs]) J5=1
P Xep (JSsL)
4 Xew (JSeL)

Q0 Xz=0 (JS5sL)
SI XegI (JSslL)
PHIX=pHT (JSsL)

PHEXBPHE(JSOL)
nHox-nHO(JSoL)
GAMXeaAM (JSyL) -

THX=2TRHL i ) _
IF (L NE,UWNeOR,TSIMEQ.1) GO TO 11
THX’THW(Js)

10
11

GO To 11
CONTINUE
RETURN

END




SUBRAUTINE WRAP (M)

COMMON™ 787 QT s THMAXSTHIID) sR™ 9Z(40510) 9P (40910) 9PHE (4091009

1 Q(40410)9SI1(40910)9H(60510)PUT(40910)9RHO(40+10)9GAM(40410)
COMMON /C/ IMAV(ID)OJMAX ISTART,KOUNTF!KOUNTP

COMMONZM/ IS(T.10)

COMMON /S/ RIWKOUNT9KOUNTS, I1eOwLT
COMMON /W/ TISIMEXs IDUMMY s JINTe?nUMMY (40) s THWW (2) 9 JD1 9 D2

CGHMOM /TQ/ NUMEYP,ZSAV

COMMON /WRTOMO/ XO(3)9X1(3)eP1w(20) 9QIW(20) 4HIW(20)+STIW(20)

IPHIIW(ZO)oPHElN(?O)!RHOlH(ZO)

IF(M,EQ,0) GO YO 321

WRITF(601201)

1201 FORMAT (1M1 930X,#EXTERNAL WRAP AROUND REGION#)

321 CONTINUE

JesJInT
J3zJ2.1

PT?:E.]§:T‘T5§§E~—
P11£3.1415926/18,
IMAX2=IMAX (U2)

IMAX 1 o IMAX(U3I)
1SS=1s(1.J2)
1SS1e1S(1eJ3)

TCe18(3,J2)
1C1E1§(3,J3)
!0(1):2(IC'J2)-Z§AV

YI (D e(Z(IClid3)ex0(1))®#pPI2
xO(Z):Z(ISSoJZ)-7(ICoJ2)

21(2):(2(15519|3)-Z(ICIOJ3)-X0!2))’PI?

v0(3\uZ(IMAX2,J?)-Z(ISSvJ?)

Yl(3):(Z(IMAX1.J3)-Z(ISSlOJ3)-¥n(3))'P!Z

11=2I1DUMMY 1

IF(M EG,0) IMAx2=IC=]
no 1loo 1:11 IMaAX2
1F(1.6T.IC) GO ToO 1

”7EEZ§KV
XNO=X0 (1)
XN1sX1 (1)

T 6Ye0,
c=(Z¢er2)-2L>/xmo
N=Cex1 (1) +G1

T1=X0 (1) «C
T2=X1(1)%C
60 Tn 2

I 1F(1,6T7,1ISS) Go 70 3

2L=Z(1CeJ2)
XNO=XA(2)

xN1=zx1 (2)
PIBXIII)
c2(Z(19J2)=ZL) /XNO

DaCéyx) (2)¢Gl
T1=X0(1)+X0(2) 8C
12=x1(1)¢x1(2)ac

T 60 To 2

3 7Le2(1SS.J2)

XNOEXA (3)

XN1=X11(3)




e

GleX1l)aeX1(2)

CE(Z2 (Y vJ2)=ZL)Y/%No
N=cé#xy (3)+G61
Tl:Xﬂ(1)¢X0(2)¢XO(3)“C
TTH2eXT (1 e X1U2) W X1 (3
CONTINUE

P3=T1,T2/,P12

_ TTTTSe (0SS0 (I,J2)) /ST T T T T T

r28TY T
n2sDan

NUM=R2*SQRT (R28R2+D2)
'§T=.5/D*(R3“SQQT(R3*R3002)-DuMy T
CALL TBL(93’PSoSIﬁvHSoPHISoOSoDHESoRHnSoGAMSoTHXoJ30IMAX(J3)*102)

P S=(P S=P (1,J2))/ST

H Sa(H S=H (1,J2))/ST
ST S=(SI S=SI (l4J2))/ST

PHISe (PHTS=PHT (1,J2)) /ST
PHESE (PHES=PHE (14J2)) /ST
RHOS= (RHOS=PHO (1s02)) /ST
GAMSz (GAMS=GAM(I,J2)) /ST
IF(I1.GE.TCeORM,NE4O) GO TO 322
122l TDUMMY+]

P Tw¢lI2y=P ' §
n 1w¢lz)=Q@ s
H lw¢l2ysH S

ST lw(I2)=S1 S
PHI1w (I2)=PHIS
PHE1W (12)=PHES

322

RHO1w(I2)=RHOS
IF(M,rQ@,0n) GO TO 100
WRITE (6,1200) 1

1200

FORMATY (//10Ky8T g #912/6xsaRns0xeaTHR 10OXs#Pay 10X a6, BXy@PHE® Oy .
18ST#,0 X0 H®IOX s #PHI®9aXY
10RHO#, BxX o #GAME Y

NO 101 Kelslo
THTSPTI“FLOAT(K-I)
D3=T1¢T?“THT

T S=,5/n% (RI¥SERT (R3¥RI+D2) =DUM)
P Rep (I9J2)+P S%§

N Ben (I9J2)¢Q S*S

H BaH  (1¢J2)+H S#S
SI Bzgl (I9J2)+ST S*S
PHIRspHTI (I19J2) ¢PHISHS

PHEB=PHE (17J2) +PHES®S
RHOB=RHO (19J2) +RHOS*S

GAMBaGAM(19J2) +GAMS®S

1202
101

WRYTE (691202) R3+THT9PBIQB,PHER+STBIHRIPHIB,RHOBYGAMB
FORMAT (10E11,3)
CONTINUE

100

CONTINUE
RETURN
END




SURRAUTINE INDAT?2 (MM IFS.BM)

COMMON Z/TEMZ T(40,10) o
COMMON sUF/ JFINAL

COMMON /A/ X1sTHMAXeTH(10) 4R 92(40410)9P(40910)9PHF (40910)
L QRU40,10)9ST(40910)9H(40910) 9PLT(409010) sRHOT40910)9GAM(40010)
COMMON /C/ IMAV(10)9JMAYX,ISTARTY,KOUNTFsKOUNTP

COMMON /D/ UW (4n)aVW (40) eWW (40)9XW (40)eyw (40)9THW (40)

cCoOMMpON 7G7 Al(109)0A2(399)0A3(1.9)0RR](3)0RQ2(3)0R93(3)
1 NUMp wS ¢ MUMUWS (NUMSWS
COMMON /H/ ISIM

~OMMON /17 XJ
COMMON /07 QAN(40+10) sPHEN(4091A) 9 SINN(40010) 9 XPLAM(40,10) 9
IYMLAM(40010)9FD(60)9FM(40)9A(40.10)

102

COMMON /R/ JoXeNoXCoXXT o JWo INT,ICOWL s RCOWL

cOMMON /V/ XJ1

COMMON /W/ ISIMExX, IDUMMY, JINT.7nUMMY(40)-THwW(Z).JbloJDZ
 rOMMON /SA/ XJ7S
rOMMAN /1Q/ NUMEXP¢ZSAV

rOMMON /WR/ TWpAP

ATMENSION BM(1n)
FORMAT (8F10,3)
PEWIND &5

NO 5333 JS1eJW
TMAX j=IMAX (J)

nO 5333 t=lyIMaXy o
PEAD(85) 2Ly s P(Ted) s QT3 Jy yH(I0d)sST(T,J) sRHO (T ) 9PHI(IsJ) 4P
1HE (14.1) s TH(J)
T(IoU)YSFT(P(I9 ) oPHI(T o) oM (Tr }))

GAM (T ¢V ZFGAM(T(TeJ) 2P (Tod) yPHT (10d))
A(TeJ)=SQRT(GAM(T4J)#P(I4J)/RHA(T4J)) ,
CALL xLAM(G(Io ) oalIoJ)ospPHE (19 1) o XPLAMIT oY) o XMLAM(T4J))

CONTINUE
cALL MOTHER
READ (59104) IFSSeMM

EGRM~T (ATS)
IFS=1FSSal
TF (IWRAP +EQ41) 60 TO 2

L=JFTINAL
nO 1600 121,42
T(Iodi)aT(Iel )

7 (Teaw) ez (IsL )

-] t1euwW)sp (IsL)
2! tIeuw)=H (IeL) e o } ~
o) (Tyuw)=q (TsL)
A tIyuWw)=a (I+0L)

s1 tTeuW)eS] (IoL)

PHT (I JW)=PHY  (ToL)
PHE t1euW)=PHE (19L)
RHO (I4JW)=ERKHO (I9sL)

1600

GAM  (I,JW)=GaM (IsL)
XPLAM(TI o gW)EXPLAM(TL)
XMLAM(IOJN)BXMLAM(IOL)

- IMAX(JW):IMAX(L )

THIJWYSTHIL )
THW (1) =ETHWW(])

THW (2= THWW (2)




2

T CONTTNUE
1SIMetSIMEX

JWeJuw NI IMEXP=]

}MAX: ML

TF(ISIM.EQoO)

JMAXEJWe]

NO Snn JzlsJMAY
TMMM:rMAX(J)oMM

I“"MMglMMM‘iFSQ-]

READ(50103)
READ (g91n3)

(Z (IoJ) g I=IMMM, IMMMM)
(P (ToJ) eI=IMMM,TMMMM)

READ(R9103)
READ (59103)
READ (g9103)

(PHE(T9J) s IZIMMM,y TMMMM)
(@ (IoJ) s ISIMMM, TMMMM)
(ST (ToJd) g I=TMMMy ITMMMM)

103

READ(59103)
READ (5e103)

(H
(PHI (T9J) g I=IMMM, IMMMM)

FORMAT(7E1043)

(Y9J) s IZTMMM, TMMMM)

nO 1 7=TMMMy ITMMMM
IF(J,GToJINTLAND, I,LT,IMMMMa)) 2(T9J)eZ(24J)
PHO(I.J)nRHEQ(H(!oJ)vP(IcJ)cpHTtIoJ))

PHE [T4J)=PHE (I14J) /573
SI(ly)=ST(1yJ)/57,3
T(Yos HYBFT(P (I 1) oPHI(TIoJ)oH(T0.y))

GAM(T ¢ JY=FGAM(T(T9J) sP(TeJ)9PHT (19J))
AlTe )y =SORTI(GAM(T 4 J)®P (T4 J)/RHA(TJ))

CALL xLaM(Q(To.1)oA(T0J) 9PHE(T9.1) 9 XPLAM(ToJ) ¢ XMLAM(ToJ))

500

CONTTNUE
CONTINUE

TF(ISTMEX.EQel) 60 TO 609

JaJw

IMMMz TMAX (J) oMM
TMMMMz IMMM¢lFSg=]

READ (5+103)

READ (g9103)
READ (59103)

(Z (T9J) g I=mIMMM, IMMMM)
(P (ToJ) e T=IMMMy ITMMMM)

(H (Y9J) o TTTMMMy TMMMM)

READ 154103)
READ(59103)
READ (59103)

(PHI(19J) g I=IMMM, TMMMM)
(UW(T) o I=IMMMy T MMMn)
(WW(T) o IZIMMMo TMMMuN)

600

CONTINVE
READ(s93103)

(BM(J10) 9J10=] o JW)

PO 7639 Jll=1l,y W

7639

RM(J)

1)=BM{J11)/57,3

READ (29104) NUMUWS
nD 251 1=l eNUMWS

2sl

READ (59102) RR2(T)y (A2(I,J)oJ=749)
TF(ISTMEX.EQ.1) GO TO 3
READ (59104) NUMSWS

252

PO 252 1=19NUMSWS A
READ (59102) RRA(T)s (A3(I,J)eJ=7y9)
JeJW

xJl=n,
no 7 erMMM IMMMM
TF(I LT ¢ TMMMM=Y) 2(1eJd)=7(244)

PHO(I.J)=RHEQ(H(IoJ)9P(I JYsPHY (I4J))

THGE=TH (JMAX) #X )
XW(I)=R#COS (THA)

TFIXJ1eERD)




1CALL SWALL(RyZ(ToJ) oXW(I)oYW(T)sFXoF2Z)

IF(XJIQGT.OO)
16ALL SWALLI(YW(I)4yReZ(I0J) oFXer7)
TF(XJ.EQ.0e) GO TO 200

200

THW(TYSATAN(YW(I)Y/XW(T))
60 Tn 201
THW(Ty=YW(])

20l

CONTINUE
VW (1) gUW (1) ®FXaWW (1) #F2Z o
TF(XJYeEQele) VWITIZVW (T 62 (T4 J)

THWG=THW (1Y ®#XJ
UT=UW (1) #COS (THWG) +VW (I) #SIN(THWG)
VIeVW (1) #COS(THWE) =UW (T) #SIN(THWG)

BlTy HISSORTIUTHUT+WW (TY®WW (T))
PHE (T,JY=ATAN(WWI(T)/ZUT)
QI(I.J’!ATAN(VT/Q(IOJ))

T(T’J)-FT(P(I'J)!PHI(IOJ"H(I'J’)
GAM(T4JY=FGAM(T(TeJ) 9P (I 9J) ePHT (10J))
AlTe 1)SSQRT(GAM(T9J)#P(T4J)/RHA(I9J))

CALL xLaM{QUT s Vo a (T vV sPHE(T o 1) 9 XPLAMIT v ) o XMLAM(T 0 d))
PONTIMUE
¥JleXJ1ls

~ONTINUE
RETURN
END




FUNCTION FHI(P1FoT])

COMMON /THE7 A1 9A27A37A4sAS e A6, XMM]
p:Pl@] 0132555/21160

T= T]“Go/gu

FZ:FQ; T
IF(F,LT.0,) GO TO 400
IFtT,67,2000,) GO 1O 190
_IFTF'—GT t+) GO T 19y T T -

120 =1, 5-076(-.1042~r2 +.8264624F+ _qB7)
Rz, 001%(,01167a4F2 o +15034F, 9 3n,
C=--n?3é&F2 0.6711#F” 4293 T T
B0 Tn 260

191 A=1,F_074(1,787#F2 «5,680Fe5 4\

T o001“(-.1867°F2 01.11*F*.176s T

C=-.0°336F2 +3,975%F=2,808
GO Tn 290

190 TF(F.AT.1s) GO TO 192 T
A=,000001%(1,792#F2 ¢,39834F+,71)
Re,001%(e9,054F2 -.07917¢F. P4%)
Cﬂlo Rb“rz -.1]83QF".97
GO Toﬁ290 A

192 Ag,000001¢ (4 ,818F2 «13,98F411,59)
RE,001%(=23,084F2 +66,82¢F=52,41)
C=27,n58F2 =73,734F+58,39

290 Hl=zAaTeT . BaT.C

TF(T,LE.2000.) GO TO 370
A10=2A 0G(P)/2,3=5,

79=.125#A10#A1¢9 -, 2754A10
Hl'Hl::“lo"10“’“(T/2000.'10’“79’ ‘

370 HlzHlel F+06

~0 To 3d4n

400

T2eTeT
T3=T2a7
T4=TaT

TSeTaal _ ]
HI1EA18TeARRT2/5,403%T3/3,4848T4/4,+A58T5+A%
HleH188314,/XMM]

340

CONTINUE
FHeHI®ln, 7639
RETURM

FND




SURRDYTINE SOLVE(All9A129A130A?19A220A230A310A329A33ODET)

DET=A] 16 (A22WAII=AI2#A23) =AT1 5 1A21#A33-A31#423) +4138 (A214A32=A226A

131)
RETURN

END




RETURM

END T




“_-COMM0ﬁ_7G/—11(ﬁvQTTN2(37§Y”13(1.9)oRR](3).RQ2(3) RR3(3)

SUBROUTYNE SWAI L(R19Z1sX1sY1,Fv,F2)

1oNUM| WS¢ NUMUWS (NUMSWS'
FOMMON /17 XJ

=1

PTT=Y Es0b

IF(L.LT NUMSWS) RTT=RR3 (L*])

T IF(RY,GE,RTT) (E( el T T T
TF (L.t T,NUMSWS) RTT=RR3(L+))

TF(RY ,GE«RTTeAND oL oLT.NUMSWS) | '=#1

xeXl]
7=21
72=2¢7

21

TT=1
XX=XeX
Y-AB(Lo1)“XX*Z7¢A3(L02)*xx¢Z¢A1(Lo3)°v“ZZ¢A1(L04)*xx*A3(L05)“ZZ¢

1A3(L06)*sz~l3(L 7)“X‘A3(L03)*70A3(L’q)__hm S
TF(XJ,E0,00) GO Yo 20

nrzsonT(x‘°2¢y¢«;,

rRRu(QT.§1T7p1 ——— -
IF(ABQ‘EQR)-LT l.6=10) GO TO 2A

TTBI T‘

TF(IT 6Y.2) GO To 22
FRI=ERR
X1l=X

22

YﬂlQOI“XOloE-S
60 To 21
PUMEX)l=FR1#(XaX11)/ (ERR=ER])

FR1=ERR
¥1lex
y=DLIM

20

IF(IT,6T,10) CALL ERROR(ZZ)
a0 Tn 21
CONTINUE

X]1EX
YieY -
Fyz2, ,#A3(Lol)#y87742,0A3 (Le2)0vnZeA3(193)97742,%A3(Los)oxeA3(Lo6)

I*Z‘AB;L97)
FZE2,883(L91)#xX824A3(L92) @xXX+2,0a3(L43)#X2742.93 (| 95) %82
1+A3(L.6)“X*A3(loﬁ)

RETURN
END




SUBROUTINE TWALL (R19TH19ZsFR1sFT1)

COMMON /67 A1(399)9A2(3+9)9A3(2,9)9RRI (3),RR2(3),RR3(3)
l.NUMLwS NUMUWS  NUMSWS

COMMON /17 XJ

COMMON 7R/ JaXENoXCorXXT o We INT.ICOWL 9 RCOWL
COMMON /V/ XJ1

FOMMON /TSW/ JGALCsISWEEPsXINSG (10) 9 X2

L =)
RTT=) ,E+06
THxa*Hl#xJ

R=R]1#~0S (THX)
R=ReYTNSP(J)
IF(X),EN.0e) T=THI

IF(XJ,EQ,1e) T=R1#SIN(TH])
IrtL.LT NUMUHS) RTTSRR2 (L *+1)
TF(R,GE.RTT) =L+l

TF(L,LT,NUMUWS) RTT=RR2(L+1) ,
TF(R ,GE4RTTeAMDL oL T NUMUWS) j=lLe]
RR=R#R

TTeTey
7=A2(L’l)“RR’TT*AZ(L’Z)“RR“T#A?(L03)°P“TTOA?(L04)“RR‘A2(L’5).TT¢
182(L,6)#ROTHA2 (L T)#R4A2 (L o8By 8T ,A2(Ly9)

FR BZo*AE(L’1)“R“TT‘zo“AZ(L¢Z)“Q.T‘A2(L'3’“TT020“A2(L 4)“ROA2(L06’
14T+22(Le7)

FT =2 #A2(Lel)aRRaT+A2(L,2)uRR, 2 0A2(Lv3)~R¢T¢2 eA2(L,5)eT,A2(L,6)

1#R¢A9¢L.a)

FRIZFR®OS (THX) ¢+FTESIN(THX)
FTlanoFRESIN(THX) 4FT#COS (THX)

TF(XJ,EQ.1e)FTI=FTI/RY ' . o
TF(XJ1eERele)FT1=FT1/2Z
RETURN

END




SUBRNUTINE SWEFPT(II135)

bommoﬁ“7TEM/ Treo, Y0y — — °

~rOMMAN /07 ON(40910) sPHEN(4091A)9SINN(40910) ¢ XPLAM(40,10) ¢
1XMLAM (40, 10)on(AO)oFM(ao).A(Qp.IO)

COMMON™ /A&7 X143 THMAXyTHT10) 4R
1 Qtaq.lo)oSI(4oo1n)oHtaoolo).Pux(aooln),RH0¢4o 10) 9GAM(40910)

POMNON /C/ IMAX(10) 9 JMAX4ISTART, KOUNTFoKOUNTP
COMMON /K7 TSIWM

92(60,10)4P(40010),PHE (40+10)

COMMON/N/ SI1Q(40910)9PQ(460010) +PHEQ(40910) 90 (40910)9PHIR(40910)
100(40,10) 9RHOQ(40910) 9GAMQ (401 0)

COMMNON /S/ RTI«kOUNTIKOUNTS, 10w T
COMMON /TSW/ JcALc.IswEEpoxIMSD(IO)oX?
TTTTCOMMON /1SWI/ TFR
POMMnN/PS/ZRtaov?)’PR(4092)90914092)ouR(#Oo?)'SIR(40’?)ORHOR(4002’
l'PHIP{40.2)oPHrR(4OoZ)oTHR(Z)ovuwntéoa

COMMDON 71SE/ KnUNSP
IF(IT135,EQe1) GO TO 1}
JKzjeralCe2

JCeJEALCS]
68X?-RT
RAT= (X6=XINSP (JCALC) )/ (XINSP (Jr)=XINSP (JCALE) ) o

IF(R.TeGTel,e=1,E=10) RAT=],

TH(JC)BTHR (]

IMeIMaAX (JCALC)

) +RAT® (TH(JUK)=THR (]

»)

PO 3 T=1,1IM , , , ,

P (7,JC)aP R(I,1)#RAT#(P (I,UK)=P R(I,1))
H (1‘JC)=H R(Ie1)*RAT®(H (I,JK)y=H R(Iy1))
0 (TJeVE0 RITVIISRATH(@  (T4UK)=Q R(Ie1))
7 (1,JC)=Z R(I¢1)+RAT#(Z (I,JK)eZ R(Iy1))
SI (74J€)=SI R(I141)+RAT#(ST (1,UK)=SI R(Is1))

COMMON 7R7 U3 XENTXCy XXT » JWs INT, 1COWC,RCOML

PHI(1.Jc)-PHIR(Iol)ORAT*(PHI(I.JK)-Pan(I 1))
PHE(14JC)2PHER(I41)+RAT#(PHE (I, ¢ JK)=PHER(I41))
PHO(T JC)HRHOR(IQI)ORAT*(RHO(I JK)'RHOR(Iol))

LsJC R
TUIsLYEFT(P(IoL) sPHI(ToL) oH(T9i))

GAM(TL)ZFGAM(T(ToL) 9P (ToL) oPHT (IsL))

AT YESORT(GAM (T LI *P (ToL) /RHA(T L))

cALL XLAM(Q(ToL) oA (IoL) oPHE(Toi ) 9 XPLAM{T oL ) ¢ XMLAM(T 4L}
CONTINMUE

IF (RATOLT.I o] .E-IO)-—R—E_TURN

JCALC=JCALCe]
1FRzY

TF(JCALE LT UW=1) 60 TO }

IFRsy

Jwedual
JMAX:JW ‘
TF(ISTM,EQe0)  jMAXE=UWe]

“KOUNSp=KOUNT
ISWEEP=0
RE TURN

TMAX J= IMAX(T)
nNO 2 1=1.IMAXY

=)

Q(19JCALC) =0,

L

Q(rvJcALC)=n.




N Q(rsJcALC)=n,

ST Q(19JCALC) =0,

PHIOtTsJrALC) =0

PHEQ (19 JCALC) =0, B
RHOG (T3 JcALC) =n,

GAMQ{Ts JCALC)=n,

CONTINUE ' _

RETURN

END




FUNCTION FT(P14FeHS5)

COMMON /C7 IMAX(21) 9 JMAX, ISTART«KOUNTF 9 KOUNTP
COMMON /S/ RIyKOUNTsKOUNTS,I1COWLT
COMMON /THE/ A19A24A3,4A64,4A5,A6,XMM]

DATA Y63/0/
P=P1¢] 4013256572116+
H=H5/10,7639/]1 ,E+06

F2=F aF
A10=A10G(P)/2.3-5,
79=,125#A104410 -, 275#A10 e
1Tel
IF(163¢E0s1) GO TO 1000
163=) _ - o
T=1500
70315000
IF(F,6E.0e) GO TO 120 o B - -
T=600,
TO0=T
1000 IF(Fel.Tape) GO TO 400 o e
GO To 120
S0 FOe(H.H1)/H
IF(ARS(EQ) eLTa)eE=04) GO TO 347 o N 3
T =T0wl,])
IT=2
IF(F, Te0e) GO TO 400 e
20 To 120
100 El=(HaHl)/H
JF(ARG(E1) oL To14FE=04) GO TO 34- L R
1T=iTe]
tF(IT,LT,21) Go TO 10
WRITE (6411) N
11 FORMAT(# ERROR IN TEMPERATURE TTERATINN IN FT®) T
STOP
10 79=ToeEQ®(T =Tp)/(E1=EQ) ~ o B e
FO=E]
T0=7
T=T9
TF(FelLTe0e) GO TO 400 i I o
120 AEIOE-07¢('01042*F2 +.82642%F+ 087)
R=,001%(,011674F2 +,15036F¢,931) o
C=—.0§840F2 +,67314F ¢ 4293 - ) -
IF(F.LE.].’ GO T0O 190
AT] Eu078#(1,7878F2 =5,48aF+5,4) _ -
B2,001%(we18676F2 #1,11%F¢,176) T -
Czwe0933#F2 ¢3,975%F«2,808
190 tF(T,E.2000,) GO TO 290 e e
Az ,000001%(]1,7928F2 « 39830F¢.11)
93.001¢(-9.050F2 -.079170F¢.24=)
c=10,06%F2 =,11839F*,97 o
IF(F.LE.1.) GO TO 290
A=.000001°(4.81*F2 *13,98F+1)459)
Rz, 001®(=23,086F2 +66,820F=52,41) L o
C=27.058F2 =73,73aF+58,39 T T
290 H1zA®TH#TWB®*TeC

1F (T, E.2000,) GO TO 370

HI=H]Q(1.*(10*F’“1f726vbd-loy‘79)




370 CONTINUE

GO T0O 359
400 T2=TeT
T3=T2aT
T4=TAaT
T5=T6&T
IF(F . Te=1e5) 60 TO 450

XMM1:15.043
Al=4,2697678
A23-6.9126562E-03

A3=3,1602134E<G5
Abe=2,9715432E=08
AS5=9,5103580E=12

A6z=1,0186632E+0%
GO TO 460
450 CONTINUE

A1E),12056436
A2=1,3905716E=02
A322,6568374Ennb

A4m=],1560272E=08
A5=5,2386929E=12
A6e5,3328896E+03

XMM1825.05§ . .
460 HIEA18T+A28T2/5,4A3%T3/3,4A4%T4/4,%A50T5+A6
Hlz=H]1#83144/XMM1 /) ,E*06

3s0 IF(IT,EQ, Y)Y GO TO 50
GO TO 100
340 TO0=T

FT=Q,#1/5,
RETURN
END




SUBRNUTINE STEP(TFSsMM, DELX ¢ X290 KOUNT)

COMMON /XF7 XFTIN T

COMMAN /A/ X1oTHMAXeTH(10) 4R _ 92(40,10) 9P (40910)9PHE(40910)

1 Q(40,10)9S1(40010)9H (40, 10) 4PUT (400100 RHO(40910) 9GAM(40910)

coMMoNn /R/ PN<40910)oPHIN(40-1n>oRH0N¢4OoloaoHN(40,10).ZN(aOvIO)

COMMON /C/7 IMAX(10) s JIMAX,ISTARTKOUNTF sKOUNTP

COMMON /D/ UW (40)oVW (40) oWW (460) 9 XW (40) gvW (40) ¢ THW

COMMON /HZ7 ISTM
coOMMON /17 XJ

(40)

~AOMMON /U7 QN(AO.IO)!PHEN(4091A)vSINN(40010)0XPLAM(4O 10)

TYMLAM40,10) FP(40)sFM(40)4A(4n,10)
rOMMON /K/ RNyRELR

COMMON /L/ ALPHAN(T+10) 9ALPHA(7410) 9BFTAN(7,10)9RBETA(7,410)

COMMON/M7 1S(7,110)
COMMON/P/ KC19KC29KS1eKS2
rOMMON /7 Q7 XCnWL

COMMON /R7 J2 XAN o XCOXXT o gWo INT TCOWL o RCOWL.
COMMON /S/ RIsKO NToKOUNTSsI~0WLT
COMMON /V/ XUl

COMMON /w/ TSIMEX.IDUMMYoJINTo7DUMMY(4O)oTwa(Z).JDIQJDZ

COMMAN /SA/Z XJTS
cOMMAN /27 1SToP

COMMON /TB/ IMAXJeIS191S2,ISLY,ISL2
COMMON /T1SW/ JCALCoISWEEPR,xINSP (10)sx9
roOMMAN /SPE/ KOUNTC

COMMON /1SE/ KOUNSP
cOMMON /PL/ DE TH
~OMMAN/XSTP/XSTP

ny=1000,
TOUTe
IFLAG=O

PELXz)eE+06
DELRezY ¢E+06 '
IF (IFLAGLEQ.]1) I0OUT=0

RO 3 J=1,JMAX
TF(J,6T.JCALC)GO TO 3
TF(J.ATWJINT) xJ1=0e

1112

IMAXJ:IMAX(J)_
IF(IMAXU,LT.39) GO0 TO 1111
1STOP1

1111

?ETURM
~ONT INUE
JMBJ-~

JPeJe+
IF (1SWEEP.EQ, loAND.J.EQ.JCALC) JP=Je2
TF(J . FQ,1) JUM=yP

TF(Ich.go.1.AMD JeEQeUMAX) JPg M
TF(IStly1)eEQen) GO TO 5777
1S1=18(3.¢J)

5777

1S281s(14J)
CONT TMUE
I1T=TMAX (J)=1FSe)

1TTT=1IT~MM=]
no 4 1=2,IMAXY

TFLICAWL sEQel e ANDeIeGTeIITToaANN,T, LE.TIT) GO 706

N0 5 wm=l,7




TF(IS(My1)EQ,n)GO TO &
TTESTEIS(MyYy — 0T T T
TF((M/2)#2aEQeM) TTEST=IS (Mo J) ¢17

TFIIQ(MeU) oLE,2,0R, IS(MeJ) ,GT,  TMAX(J)=1)) /O TO 1112
E—— o B 1 e & 0 SN o I £ T S '

5 cONTINUE

NZ=Z (19 0)=Z(I=70. )}

IFTJ“rT.JMAX)ovlzTH(JP YaTH(JY ™
TF(ISTM,EQe04,AND,J.EQ, JMAX) DYT=THW (I)=TH(JMAX)
TFIISTM,FRel14AND,JoEQ,UMAX) nYy-THlJMAX)-TH(JM

TP, ET Y)Y  DY2ETHIU) =TH(OM ™Yy —  —— ~ 7~
TF(J,gQ,1) DY2=TH(JP)=TH (1)
TF(J.EQ.JINT) PYI=DETH

TP OTEQTIINTOAND T SG T IOGMMY) TnyleDY2 ~
TR (J,FOR JINT ANDaXJ1eGTe0e) DY1=DYL®Z(I4J)
TPU=IpUMMY+]

TF(J FQTUTNT?TT”DYZiDYT_—m_“”””*“J
nY=Dvy
TF(DY2eLToDYl) DY=DY2

TR I, LT IMAX ORTISIMEQ, 1) 60 ¥0 6
TF(IS(lvl)oEQ.O) GO 70 6 »
IF‘I-FQOIsloOR.I.EQ.(IS]-]))GO T0 6

YTF(I,FQT IS, 0R, T, EQ. (IS2=-11 R0 YO 6 7 77
TMAX IMSTMAX (UM)
TSLl:TS(?vJM)

TSC2=TST1vIM)
TF(Icowl, EQe.1) ISL1=0

)

CALL TBL(Z(719J)sP19ST19H1ePHI1,0L¢PHET 1RHO14GAMLeTHY s JMIIMAX UM o

%)
TMAX JP=TMAX (JP)
TSL1=7S(39JP)

1SLZ2=13(19JP)
IF(1cnwL, EQ,1) ISL1=0

call TBL(Z‘I'J)CPZ'SIZOHZOPHIZ Q2 +PHES IRHO2 3, GAM2 s THX 9 JP9 IMAX JP o1

I
N2eTHy=TH({J)
hluTH(J) «THY

nl=agg(p1l)
N2=ARS(D2) .
1IF(JP EQ,JMAX+]) TH(JP)=THX

TFUD3, LT, ABS(TH(JPY=TH(J) ) =T,E<h5Y 020272,
TF(D1 ,LT.ABS(THIUM) =TH(J) ) =1 ,E=05) D1=D1/2,

NY=AMTN] (DYyD1,D2)
AYEDY#e 78 4

CONTIMUE

TF(X,)706TeleeAND . JolL T JINTIDYZAYSZ (14, ))

IF(X) oeFNels)pY=SPY*R
TF(D7 6t,0Y) D2=Dy
nn:(o7 )/ (XPLAM(T=TeJ) =XMLAM(I +J))

TF(DR,LT,DELR) DELR=DR
CONTINUE
nX=Dg R

TF(OX . LT.DELX) DFELX=DX
CONTINUE
XxJl=xyls

DELX=zpE| X®XSTP




NEL X=, 94DELX

X2=X1 +DELX _
T1F(x2 6T XFIN) DELX=XFINaX]
TF (X2 ,GT XFIN) X2=XFIN

TFIINTeEN.2) Gn TO 340
TF(ISWEEP,EQ,0) 6O TO 34)
TF (X2, LE,XINSP(JcALC#]) +R]I~=]) ,E=5)G0 TO 349

¥2=XINSP (JCALCH1) «RI
DELX=xINSP(JCALC+1)=X1¢RI
GO Tn 340

341

CcONTIMNUFE
TF (X2 ,LF, (RCOW|_=1,E=05)) GO TO 340
x2z=zReaWL

340

DELX=pCOWL=X1
CONTINUE
RN=X2

RETURN
END




SURRNIITINE CORmER(IC.RI,THlole

TCOMMNIN T /7aVZ TAAVeBAV T . N .
cOMMON /ALLR1/ N (40910) s TN(40410)sGAMN(40910) sXPLAMN{(40910)
1vMLAMN(4N,10)

TCOMMON /07 ON(40510) YPHEN (460917 ) 9SINNT40910) 9 XPLAM (40, 10),
IXMLAM(G0910)9FP(60) sFM(40) sA(4A410)
COMMON /TIVY/ TVYLKCORR,IAV

COMMON 787 XToTHMAXITH(I0) R~ 9Z(40010)9P(40010) 9PHE(400]10)y
1 QU40,10)9SI(40010)9H(40510)9PLT(40910) sRHOT40910) 46AM(40410)
COMMON /B/ PN(AO.IO);PHIN(4091n)oRHON(4Oo101,HN(40910)oZN(AOOIO)

COMMON 7C7 THMAX (19) v JMAX, ISTART KOUNTF I KOUNTP .
COMMON /D7 UW (40)eVW (40) s WW (40)9XW (40)e¥W (40) e THW (40)
cCOMMNN /E/ UwN¢40)oVWN(4o)owchan),xwmtao).va(40)oTHwN(4n)

FOMMON /717 XJ
rOMMON /K/ RN'hELR
COMMON/T/ PP (4042)92ZP (60,2)4QP (60, 2)091P(§0.2)0PHEP(4002)0,

1HP (47 ,2) RH°P<40.2)-PHIP(“O.z).GAMP‘an.2>,An(ao.z,,vup¢ao.2)
?HP(40.2)9VP(4002) WP (4092)
FOMMAN /U/ ERZ272

cOMMON/V /XJ]
DIMENGION YPLAM(2) 9 YMLAM(2)
KIL=y

493=1,
R93=z0, '
. IF(BAyeGT.0,) A93=,5

TF(RAVeGT+0e) RIIELS
JWsIMaXe]
PTePN(ICsJW)

YPLN=xPLAMN{TC.JW)
Ti1=lrel
1IF(Ic,E0,1) II=IC¢1

TF(XJ]OEQ.O.)
1XWN (1a)=XWN(TT)
I1T=1

THGETH]
CONT TNUE
THGX:THG*XJ

X=R1#~0S (THGX)
yaRl»gIN(THGX)¢THGO(1.-XJ)
TF(1c.EQ.1) CALL RUALL(RIOTHGO71|FR9FTH)

TFTT“"NE_TT”CALE”TWAEL(91oTHGT?TT?R.FTH) T S T
IF(XJ1eF0e04)
1CALL SWALL(R14714X9YToFXyFZ)

TF(XJ1eGTeUs) CALL SWALLL(YTeR7¢Z10FX,FZ)
FRR=(v‘YT)/R1“0XJ
TF (ARS (ERR) oLT,1.E=10) GO TO 14

1T=1T.!l
tF(I1r,Gr,2) GO ToO 20
TH2=2THG

ER?:EPR
THG=] OloTHG¢1 Ewé
G0 Tn 5

DUM=TH2-FR2“(THG-TH2)/(ERR-ERZ)
ER2=2ERR
TH22THG

THG=AM




TF(IY,GT,10) cALL ERRDR(20)

10

GO Tn' S - S
CONTINUE
THGXe=THA#XJ

THNN(IC)=THG
TF(XJ)eEQeDys)
1XWN({T¢)sX

TF(X)1eEQe00)
1YWN(TI@)ay
ZN(Ic,Jw)=Zl

7DUM=]Q
IF(X1eFEQele)ZnUmM=21]
wOU-(FR&(COS(THGX)OFXGSIN(THGX$&*FTH’?DUMO

I (FX®FOS (THEX) <STN(THGX

2)))/ (1 emFZ* (FRASIN(THGX) s FTHECNAG (THGX) ) @ZDUM)

VOUsEY+WOU®FZ

VOU=VaU®ZDUM
rORPNERP PRESSURF (Z=CONST)
IMAX j=IMAX (UMAY)

TD=IMaAXJel
20=ZM1C,JW)
nO 3 JJd=1192

PAT=(7D-ZP(II,JJ))/(ZP(ICOJJ)'7P‘II’JJ))
HP(ID.JJ)'UP(IIOJJ)*RAT“(UP(IC.JJ)'UP(IIOJJ))
VP (IR JUIEVP(ITeJU) *RATH(VP(TC UJ)=VP (IT19JU))

WP IR JIVEWP(TT s JJ) SRAT# (WP (TC ) =WP (TT9JU))
PPIIN,JJYZPP (ITeJJ) +RAT® (PP(TC,JJ)=PP(I19JJ))
HP (IR JUIEHP (119 JJ) *RAT® (HP(TC.JJ) =HP (IT9JU))

RHOP (IDv JJTERHOP (1T 9JJ) +RAT® (RROP (IC s JJ) =RHAP (IT1sJJ))
PHIP{TD.JJ)=PHIP(II.JJ)*RAT“(PuIP(IC’JJ)-PHTP(II.JJ))

THPUIN s JU) ETHP (11 9JJ) ¢RATH(THP (TCoJJ) aTHP (TT4JJ) )

IF(JUTEQ‘TT”TFPTTooJJ)=TH(JMAxa
D12ZD=ZP (I1IvJJ)

F(JJ,EN, 2V 0 T0 &
NUL= (UP (TDeJU) UP (IT9JJ)) /D1
PVI=(vP(ID1JI) VP (ITsJJ)) /D]

AWl (WP (TDYJJ) WP (TTeJJ) ) /D]
DP1z(PP(IDyJJ)=PP(I19JJ)) /D1
0 Tp 3

NU2=(UP (1D JJ) <UP(TTe I ) /D1
NV2= (VP (IDYJJ) =VP (119 JJ)) /D]
NW2e (WP (IDyJJ) aWP (I14JUJ)) /D1

NP2 (PP (IDY'JN) PP (I19vJJY) /M
cONTINUE
PAT=z .5

1=1D
1T=1 ,
THASTH(UMAX) ¢RATS (THW(IC) «TH(_IMaAX)

25

)

U Asy P(Iel)sRAT®(U P(le2)=1) P(]e)

V. Agy P(Is1)+RAT®(V P(I,2)ev P(I,
L

P Amp P(Is1)+RAT#(P P(Is2)Vep P(1
W Azw P(lsl)sRATE(W P(1e2)ew P(l,
[ ]

1)
1)
H Az P(Is1)sRAT®(H P (142)=i  P(1s])
1)
1)
RHOA=RHOP (I41) «RAT* (RHOP (142) =BHOP (1 1)

THAXeTHA®XJ




A=Ru#e0S (THAX)

YAzR#_TNYTHAX)¢THA*( =XY)
PSv=PA
DHIA-aHIP(Ivl)¢RAT*(PHIP(192)-PHIP(191’)

TASFT (PAPHIA 0A)
GAMAerAM(TAcPAoPHIA)
AA=SART (GAMA®PA/RHOA)

TAUAEVA/TA
UAR2=UA®UA
AA2=AA®AA

VAPEVA#VA
RETA=SQRT((UA2 +VA2 )/ (AA2 H=l,)
ALAMz (Ua#VA+AA2  #BETA)/(UA2 .AA2 )

DUMP=A93WALAMsROIaXPLN
IF(XJ,EQ,0e) Gn TO 32
THATavWN(IC)-(XNN(IC)-XA)“DUMP

THAT=ASTIN (THAT /R)
60 To 33
32 IF(XJ1.EQR,0,)

ITHAT=YWN(IC) = (XWN(TCY=XA) #DUMP
IF(X)YeGTe00) THATBTHWN(IC)-nUMP’(Rl-D)/ZN(TCoJH)
33 CONTIMUE

FEPeiRg (1 ,=THAT/THA)
TF(EP LT, leE=04) GO TO 30
THA:THAT

RATE (THA=TH(IMAX)) Z(THP (T92) =TH (JMAX) )
I1TelTel N
IF(IT . G6T,15)CAIL ERROR(30)

0 Tn 25
30 DU=DUI+*RAT#(DUp=DU])
NDVaDVI+*RAT® (DV2=nV])

DWeDW1+RAT# (Dw2-DwW1)
ppaopi¢nAT°(ng-091)
TF(B93¢ENe0e) RN=RETA

A22zA03« (RADA#|)A2 /BETA) +B93a (RHON(IC, JW) *UWN (IC) #22/BNy
FPAZA| AM#®RHOA®WA#DU=RHOA#WA®DV. ‘
1(ALAMQVA/UA) # (WARDPeAA2  ®RMHOASDW) ®UA/ (AA2 )

FPA=zFPA/RETA
TAUCevOU )
THWNY2THWN (IC) 8XJ

THAX=YHA®XJ .
TSVIiz(VOU=TAN(THWNX )}/ (1,+VAU®TAN(THWNX ))
TSV2e (VA/UA=TAN (THAX) ) /(1 +4VA/IIA®TAN (THAX))

NVOUeySV1=TSV2
TF(XJ1eEQe0e) NRRRIXWN(IC)=XA
IF (XJ1eEQs1,) NDRRRz=RN=R

PC1=PA+FPA®DRRR=422% (TAUC=TAUA)
, CORNER PRESSURE (THETA = CONSTANT)
THT=THWN(IC)

DTHETHT=TH (JMAX)
NO 40 IK=le2
TeIK

TF(IC.EQ.IMAXJY T=IMAXJ=IKe1

RATENTH/ (THP (1+2)=THP(191))
HP (1,2 ysH Pl,1)¢RATa(H P(?,2)=H P(lslyy

PP (1.2 YSP P (Tel1)+*RATH# (P P(ToZ)-P P(Is1))




PHOP (192 )=RH09(T.1)¢RAT61RH0P}1.2)-RH03(;1i)y

2P(I-2 )=ZP<I 1Y4RAT® (ZP(T92)=7P (10 1))
grp(r.z )=SI P(Ile1)*RATH# (ST P(To?)'SI P(I.\a)

PHEP (192 JSPHEP (Te1) +RATH (PHEP (192) =PHEP(141))
PHIP (192)2PHIP(I41) ¢RATH# (PHIP(7,2)=PHIP(I41))

J=2
T SET (PP (I, JY PHIP(T3J) o HP (ToJ))
GAMP (19 J)=FGAM(T PP (Ted)eoHIP(Isy))
A P =SQRT(GAMP (T9J)4PP (T eJ)/0HOP (1))
CALL xLaM(QP(T,J),AP sPHEP (T4 J) o YPLAM(IK ) YMLAM(IK ))
40 FONTTINMUE
THTeTHTexJ o
PHENT EATAN(WOU/(COS(THT) « VOURSIN(THT) ))
1=7C
782,86 (ZP (1192 ) 42P(142)) )
TTel _
S0 RATA=(ZA=ZP(I1.2))/(ZP(1,2)=2P(11,2))
1T=1Tsl U
ALAMzyPLAM(2 y+RATA® (YPLAM() )=YPLAM (2 )
RLAMzYMLAM (2 ) $RATA®(YMLAM(Y ) =YMLAM(2 M

CLAMaALAM®AGI+ng3aXPLAMN (10 W)

TF(IC EQ,1) CLAMzBLAM#A93+B93ayMLAMN(TCyJw)
ZAT=Zn(IoJN>-cLAMO0ELR o
FR=ARS ((ZAT=ZA)Y/ (2P (192 )=ZP (1142 )))

“YF(ER LY _ERZZZ)y GO TO 5%

7AaZAT‘
IF(IT.LT,10) Gn Tn S0

55

CALL FRRnR(SO) .
PATZ=(ZA=Z (I1y MAX) )/ (Z(ToUMAX) =Z (TT0 gMAX) )
Q AzQ P(II1+2 )+RATA#(Q P(T92 JeQ@ p(II92 ))

P AgP P({Ily2 )+RATAG(P P(I42 1P P(IIs2 ))
GAMA:QAMP(IIoz Y+RATA® (GAMP (T2 )=GAMP (IT92 )
ST AmSI P(II+2 )¢RATA4(S] P(192) =SI P(IT1e2 ))

PHEAZPHEP (1142 ) +RATAS (PHEP (195 )«PHERP (1142 ))
RHOA=RHOP (1192 )+RATA# (RHOP(Te> )=RHOP(ITe2 ))
AL=SNRT (GAMA#PA/RHOA)

P A1=P  (ITeJMAX JORATZ®(P (1,UMAX)eP  (17,JMAX))
ST A1aST (IIgJMAX )SRATZ#(SI (T,JMAX)=SI (IT,JMAX))
PHEA1=PHE (119 JMAX ) $RATZ® (PHE (79 JMAX) =PHE (179 JMAX) )

PP e(P A=P  21)/DTH
PST =(SI A=SI al)/DTH
NPHE = (PHEA=PHEA1) /DTH

CALL F(RHOAYQAWRyZAIPHEAIALAMIRLAMISIAYAASDST ¢ DP s DPHE s FPCoFMC)
RQ2=0N(TCoJW) #AN(TCoJIW) #RHON (IF ¢ JW)
OAR=0A#QA

A1=FPA/ (RHOA®QA2)
Rl=FMmpr/ (RHOA®QA2)
A2=SORT ((QA/AA)®#82=1,)/ (RHOA®#NAZ)

A22A2#AG3+SORT ((ON(ICsJW) ZAN(TreJW) ) #8221,)4R93/R02

IF(Ic EQ,IMAXY) Pc2=PA¢ (PHEAwPLEN] +Al4DFLR) /A2
TF(lc EQ, 1) PC2=Pa+ (PHEN] ~PHEA=B1 #DELR) A2
nwnU=TAN(PHEN1 )=TAN (PHEA)

nvus=apS(pvou)

nWU=ARS (DWOU)

NANGepVU+DWU




TF(DANG.FQe0,)GO TO 60

FATI=RVU7DANG
PAT2=DWU/DANG
GO To 7n o e
60 ®PAT1=,5 o
DAT?z 5
70 Pl=PSV“RAT1¢PA#RAT2 3 . e
NPI=(PCT=Pl ) /P)
NP2= (PCRaP1l y/P1
NPCERATI®DPl+RAT24DP2 e e
PN (T, Wy=Pl #(1,+DPCy . .
RHON (TCoJW) =RHO(TCoJW) @ (PN(Ts W) /P (IR JW) )88 (14 /GAM( TR JW))
vVVSLe UW(IR)#a2eVW (IC)#82+uw(]IC) 282 _

VVCEVVSL+2,%GAM(TC»JW) /7 (GAM(IC,UW) =1,) *(P(1f,JW) /JRHO(TCoJW) =
IPN(IC«JW)/RHON(TIC e JW))

HWN (TA) =SQRT (VVC /(1.4VOUSVOUSWOUSWOU))
VWN(TC)Y=VOURUWN(IC) -
WWN(Tr)swOUBUWNITE)

MN(Ie JW)SHIIC,JW) ¢e58 (VYSL ayV(C )

PHIN (TCo JWISPHT (TC o JIW)
THWNY=THWN (IC)8X.}
pHEDEgWWN(IC)/(UNN(IC)“COS(THHMX)0VNN(IC)“S!N(THNNX))

PHENTTC, JWISATAN (PHEDE) ‘
VOUM=VWN (IC) #CAS (THWNX) =UWN (TC) #STN ( THWNX)
ON(Ir,JW)=SQRT (VVC=VDUM®42)

SINN{IC, W) =ATAN(VDUM/ON (IC. WY )
TN(IP.JW)-FT(PN(IC.JW)oPHIN(IC JW) sHN(ICrUW))
GAMN (IC o UW)=FGAM(TN(ICoJW) oPN(TCoIW) 9PHIN(IC s W) )

ANTIC, JW) =SURT (GAMN (TCo JWI #PN (1Co W) /RHON (Tre W) )
cALL xLAM(QN(ICo W) sAN(ICIJW) o PHEN(ICoJW) 9 XPLAMN (ICsJw) o XMLAMN(TC
1eJW))

ETSARQ((PT*PN(YC’JH))/p(IC NITX)
TF(IVY.EQtOoOR ETeLTeleE=04) Gﬂ TO 2648
KILeKkrlel

IF (KIL.6T,5)G0 TO 2648
A¢3=,5
RO3=, 5

PT=PN(ICeJW)
HNAZ=UWN(IC)“UMN(IC)
YNA2=yWN(IC)#VWUN(IC)

aNAZ=aAN(TCyJW) #AN (ICy W) i
RETTM=SORT ( (UNA2+VNA2) ZANAZ=] o)

XPLN= (UWN (IC)#yuN (IC) ANA2#BETTM) / (UNA2=ANAD)
G0 To 3 '
1493 WRITE (641393)
1393 FORMaT(# AVERAGING PROCESS DOES NOT CONVERGE IN CORNER®)

STOP
. 2648 CONTINUE
RETURN

END




VW (T)=U14SST+visrs]

ww (I =Wl
GO To 1
88 uwW(I)y=Uy o . L
VW (T =V]
Wi (1) =W]
1 CONTINUE L . o

RETURN

END




sURROTINE UNOWAT(Clec2)

COMMON/M/ IS (T,10) o . .
COMMON /N/ UW (4n)sVW (40) oWW (40)9XW (40) oYW (40) o THW (460)
COMMON /V/ XJ]

COMMDON /S/ RISkKOUNTosKOUNTS,ICOWLT
COMMON /A/ X1oTHMAX9TH(10) 4R 92(404610) 9P (460910) 9PHE(40010) 9
1 0(40910)9ST(60010)9H(40410) 4P (40s10) yRHN40910) +GAM(40410)

COMMON /C/ IMAG(10) 9+ JMAX,ISTART,KOUNTF yKOUNTP
COMMON /R/ JQeXCNygXCoXXTy Jw.er,IcowL.RcowL
COMMON /TEM/ T(40,10)

DO 1_4=I.Jw
IMAX)=IMAX ()
TF(ICOWLT.EQel) IMAX1I=IS(30J)

no 1‘I=1,IMAx1 - — el e s
KIT=y
Hl=H(T9J)

r4=C?6(H(I'J)¢(Q(IQJ)/COS(SI(IoJ)))"?/2.
€3=2C14RHO (14 J)2Q(14J) /COS(SI(I,U))
rq:Ptva)/RHO(yoJ)/T(IvJ)

résP (v ) /RHO (19 )y *#GAM(T 9 )
v1=Sin(2.°(c4.H1))
RH1=C4/Vy

PIzCA#RNIF#GAM (T )
T1=P1/RH1/C5
H22FH(P1oePHI(I«J)eT1)

FRR= (He=H1) /H (I )
IF(ARQ(ERR).LT 1,E=05) GO T0 4
KIT=K1Te)

TF(KIT+GT<5160 T0 &
IF(KITeGT+2) GO TO 6
FRR1=FRR

-H11=Hy e
"Hlel, 01lwH]l -
60 70 2

[y

-0

WRITE (64511)
FORMAT (# ERROR IN ENTHALPY ITERATION IN SUBPOUTINE UNOWAT#)
STNP

o

NUMEH] T<FRRI®(HI=HI1)/ (ERR=-ERRY)
FRR1=FRR
H11sH]

H1=0UM

a0 To 2
cONTTNUE

P(Tel)EPy
H(TeJ)EH]
T(Ie0y2T]

RHO (T,J) aRH1
N(Te . ISVIRCOS(SI(TeJd))
IF(J,NE,UMAX+1) 60 TO 1

U1=Q(12J)*COS(PHF (IeJ))
VieQ (1o HTAN(SI(Ted))
Ww1mQ (19 J)*SIN(PHE (T9J))

TF(XJ1¢6GT+0.) GO TO B8
CSI=ECOS(THW(I))
SSIESTN(THW(I))

NMW(T) sUY#CSI=VI¥SST




