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APPENDIX 1V
PROGRAM INPUT DESCRIPTION

DATA CARDS
Card Set " Input - ‘Format
1. Case Title ) 8A10
2. XXFIND, XPHIL, TOLL1, TOLL2, XSOLVE, XGEM 7F10.0
3. XFIND(1), XFIND(2) - - - — XFIND(NXFIND) 7F10.0
4. RNB, TRIPUP, OPTION, SANGLE, TRMAX, REFC, UIN 7F710.0
5. ¥PRINT, XSKTIP, REFX, REFZ, CREF, PRINT, CASE 7F10.0
6. NCMPT, NSLAT, NFLAP, NPU(1l), NPL (1) ,NPU(NCMPT),
NPL {NCMPT) 1415
7. XU(1l)y , Xu(2) - - - XU(NPU(1))
Zu(l) , 2u(2) - - =~ ZU(NPU(1))
xL(1) , XL(2) - - = XL(NPL(1))
ZL(1) , zZn(2y - = - ZL{NPL(1)) 7F10.0
1 L 1
1 t - 1
¥(1) , Xu(2) - - - XU{NPU(NCMPT))
zu(1) , Zu(2) - = -  ZU(NPU{NCMPT))
xL(1y , XL(2) -~ - -  XL(NPL(NCMPT))
ZL(1) , 2ZL(2) -:- -  ZL(NPL(NCMPT)) 7F10.0
8. XPW(1) , 2ZPW(l) - - -  XPW(NCMPT-1), ZPW(NCMPT-1) 7F10.0
9. XPc(l) , zP¢c(l) - - - XPC(RCMPT-1), ZPC(NCMPT-1) 7¥10.0
10. DELF(1) , - - =~ DELF(NCMPT-1) 7F10.0
11. STGMA 7F10.0
12. MACH, ALPHA 7F10.0
13. DX, DXMAX, Z, TRIP 7F10.0
14, -1. 7F10.0

15. 6/7/8/9

The input to Program VIP is described in the following section.

CARD 1:
Title card, all 80Wcha;acters may be used.
CARD 2:

Field 1-10: XXFIND, Number of print locations on flap upper surface.
If XXFIND = 0. CARD 3 is not required.

Field 11-20: XPHIL, Iteration number on which flap boundary layer
velocity distributions are printed.
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Field 21--30; TOLLl, Convergence criterion tolerance on Lift coefficient,
.005 < TOLLL < ,Q15,

Field 31-40: TOLL2, Convergence criterion tolerance for iterative matrix
inversion methed, TOLL2 = ,0L,

Field 41-50: XSOLVE, Specifies matrix solution technique, XSOLVE = 0,,
direet; XSOLVE = 1,, iterative.

Field 51-60: XGEM, Geometry printout option, if XGEM = 0., a complete
calculation is performed; if XGEM = 1,, only the lofted geometry is printed
and the calculation is terminated.

CARD 3:

XFIND(1), XFIND(2) etc, X coordinates of print stations for flap velocity

distributions, input in flap coordinates. This card not required if XXFIND =
0.

CARD 4:

Field 1-10: RNB, Reyng&ds number based on Reference Chord and Free
stream velocity U&C/v x (10 7).

Field 11 - 20: TRIPUP, Trip location (x/c), Currently if tripping is
desired, each surface of each element will be tripped at the same location.
If tripping is not desired TRIPUP = 1.

Field 21 - 30: OPTION, Trip option, OPTION = 1., This deters the user
from specifying a trip location where the boundary layer could not (because
of the Reynolds number) become turbulent. If too early a trip location is
specified, the location is repositioned to correspond to the point where RB
exceeds 200,

Field 31 - 40: SANGLE, Sweep angle in degrees.

Field 41 - 50: TRMAX, Maximum number of iterations between potential
flow and boundary layer modules. The convergence criterion in the program
will reset this parameter to a smaller number if for the particular angle-of-

attack convergence is achieved.

Field 51 - 60: REFC, Reference chord in inches. This is required for
determination of surface arc distances in INSPAN.

Field 61 - 70: UIN, Free stream velocity in feet per second. This is
required in INSPAN.
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CARD 5:

Field 1 - 10: XPRINT, Print option for swept case, prints cross—-flow
integral thicknesses from IBL,

XPRINT

0. printing suppressed

XPRINT 1. extra printing
Field 11 - 20: XSKIP, Print option for IBL,XSKIP = 1., every integration
step is printed; XSKIP = 5. {usual value) every fifth step is printed,

Field 21 - 30: REFX, Reference (x/c¢) location for caleculation of moment
coefficient,

Field 31 - 40: REFZ, Reference (z/c) locaticn for calculation of moment
coefficient.

Field 41 -~ 50: CREF, Reference chord for aerodynamic force calculations.
If geometry input in percent then CREF = 100. Normally CREF = 1.

Field 51 - 60: PRINT, Optional diagnostic printing for potential flow
routines

PRINT

PRINT

0. printing suppressed,
1. extra printing.

]

Field 61 - 70: CASE, specifies number of angle of attack or Mach number
variations for a given geometry. Number of CARD Sets 12 and 13 must be
repeated to coincide with the value of CASE. 1I1f NFLAP = 0, then CARDsets ld

and 13 are not required.

CARD 6

Field 1-5: NCMPT, number of components in configuration (i.,e., slat,
main element, double slotted flap, NCMPT = 4)., If NCMPT = 1, Card sets 8,
9, 10, 11, and 13 are not required. :

Field 6-10: NSLAT, number of slats in configuraticn.

Field 11-15: NFLAP, number of slotted flaps, currently the maximun
allowed is 2. If NFLAP = 0, then Card sets 11 and 13 are not required,

Field 16-20: NPU(1), number of x,z coordinates describing the upper
surface of component one. (Limit = 30)

Field 21-25: NPL(1), number of x,z coordinates describing the lower
surface of component one. (Limit = 30}

Note: If more than one element is being considered, then the parameters

NPU, and NPL are specified for each element in turn in the remaining fields
26 - 70,
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CARD SET 7:

- XU(l), XU(2) - - - etec., coordinates x/c of upper surface of element
number one (NPU{l) points)

- ZUu(l), ZU{(2) - - - etc., coordinates z/c of upper surface of element
number one (NPU(1l) points)

- XL(1), XL(2) - ~ - etc., coordinates x/c of lower surface of element
number one (NPL(1) points)

- ZL(1), ZL(2) = - - etc., coordinates z/c of lower surface of element
number one {(NPL(1l) points).

NOTE: This card set is repeated to correspond to the input of elements
two, three and four if present.

CARD 8:

XPW(1), ZPW(1) etc., X and Z coordinates of flap or slat pivot points
in wing coordinates. Points listed in order, i.e., slat first. If NCMPT =
1, this card is not required.

CARD 9:

XPC(1), ZPC(1), etc., X and Z coordinates of flap or slat pivot points
in component coordinates, If NCMPT = 1, this card is not required,

CARD 10:

DELF(1), etc., flap or slat rotation angles in degrees; clockwise
positive. If NCMPT = 1, this card is not required.

CARD 11:

SIGMA, tension factor in splines under tensiom routines.  Suggest
STGMA = -10. If NFLAP = 0, this card is not required.

CARD 12:
Field 1 - 10: MACH, free stream Mach number,

Field 11 - 20: ALPHA, angle-of-attack in degrees., If CASE > 1. then
CARD 12 must be repeated the number of times specified by CASE.

CARD 13:

Field 1 ~ 10: DX, initial Ax step size for solution of partial
differential equation in INSPAN. Suggest Ax = .00015625.

92



Field 11 - 20;. DXMAX, maximum Ax step size allowed in INSPAN, Suggest
DXMAX < .Q3,

Field 21 - 30: 2, Print parameter for velocity profile output in INSPAN,
25 < Z < 1000, printout of first and last calculated profiles is a default

option regardless of value of 2, If print option XPHIL is employed then Z
should be set at 1500 to avoeid excess printout,

Field 31 - 40: TRIP, trip location on flap upper surface (input option)
TRIP specified in flap coordinates x/c.

NOTE: If NFLAP = 2, then CARD 13 must be repeated a second time to
account for the second flap.

CARD 14:
Field 1 - 10: -1. Indicates end of data, program exits.
CARD 15:

6/7/8/9 card END-OF-JOB.
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APPENDIX V
PROGRAM OUTPUT DESCRIPTION

A sample program output for an infinite swept wing calculation of a wing-
slotted flap configuration is sbown in the following pages, Briefly the output'
consists of the following in the order of its appearance;

-The configuration title followed by a summary table of the input and
lofted geometry., If NFLAP > 0 the longitudinal radius of curvature
for each flap upper surface is tablulated (R/C). This is followed by a
summary of input conditions (Mach No., Angle of Attack, Sweep Angle,
Iteration No.). ,

-The input airfoil geometry, calculated pressure coefficients and source
strengths are tabulated for each surface of each component of the config-
uration.

~The Incompressible boundary layer calculations for a particular surface
are printed out, preceded by a summary giving the Reynolds No., Sweep
Angle, Iteration No., and Surface. The printout includes the xfe
coordinates, and arc length s/c which for a swept case is the streamwise
distance measured from the stagnation point, The velocity U /UUo corre-
sponds to the calculated s/c, as does the shape factor H, the boundary
layer thickness &, the momentum thickness 8, the angle 8, the momentum
thickness Reynolds No. R_, and the skin friction coefficient Cf in the
resultant surface flow direction.

_If the turbulent boundary layer printout is preceeded by a laminar
boundary layer summary table, the table includes all of the parameters
in the turbulent printout with the exception of the parameters 6, B, and
RH’ and includes the additional parameter du/ds, the pressure gradient,

-If optional printing of the integral cross-flow thicknesses is requested,
the printout includes x/c, s/c, du/ds, the angle a, (the angle between
the normal chord and the projection of the extermal streamline on the
surface) the integral thicknesses 63, B,ns B and 6,.,, and the stream-

. \ L A 12* “21 22
wise skin friction coefficient Cf.

-A summary table is printed at the end of each boundary layer printout,
and includes the 1ift coefficient of the overall configuration, the skin
friction drag, pressure drag and total profile drag of the particular
surface, and the moment coefficient of the configuration. The boundary
layer printout is repeated for successive surfaces.

-1f NFLAP > 0, that portion of the integral boundary layer development
in the slot region on the flap upper surface is also printed with the
same format as for other component surfaces.
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~The slot exit point, flap upper surface transition point and the flap
boundary layer thickness s/c at the slot exit are displayed, The non-
dimensional streamwise velocity profile U /U _ is also displayed for
reference, S

~The boundary layer development over the flap upper surface from the slot
exit rearward is printed out at specified statioms. The initial input
to Program INSPAN is displayed as profile number one. The printout
includes a summary list giving the current values of the arc length
(x) measured from the stagnation point, as well as current values of
the following parameters:

¥ step size Ax (DX)

boundary layer thickness 6 {DELTA)

displacement thickness &% (DELS)

momentum thickness 8 (THETA)

shape factor H

velocity defect Ud (UD)

local free stream velocity U

friction velocity Uy (UTAU)

skin friction coefficient Cf/Z by three different calculations
(CF2(1), CF2(2), CF2(3)) ‘

iteration number for implicit solution of finite difference
equations (ITR)

profile number (PRF. NO.)

longitudinagl radius of curvature (R(3))

The tabulated parameters spanwise velocity W/W_, chordwise velocity U/U_, linear-
ized velocity UP, velocity gradient DU/DY, normal velocity V, eddy viscosity,
EDDY, pressure gradient, P-GRAD and inviscid velocity, U-INVISCID are printed
out as functions of the distance normal to the surface ¥/c. For swept wing
cases a second tabulation is also presented. This table includes the resul-

tant velocity UR, the angle BETA, the streamwise velocity US and the cross-

flow velocity WC.

Other parameters also displayed include the surface value of angle 8
(CBETA), the skin friction components CFR in the resultant surface flow
direction, CFS in the streamwise direction and CFC in the cross flow
direction. Alsc printed out are the streamwise values of the shape factor
H, the displacement thickness 8% and the momentum thickness 8.

NOTE: The values of H, 8% and 6 displayed as part of the main summary

table preceding the velocity profile printout are for the inmer part of

the velocity profile.to U . These values are used in the calculation
: . pay

of the eddy wviscosity prolile.

95



Finally, for the last profile on the flap surface the values of H, 4% and
€ are given as are values of the lift and drag coefficients.

The printing procedure is repeated for each iteration with the exception
that the integral boundary layer tables are deleted until the final itera-
tion. At the end of the calculation a brief table summarizes the lift
drag and moment coefficients as functions of the interation number.
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H#oepo

RAEZ2ZIS(FOSTER)

DROOPED LEADING ENGE=-30 DEG FLAP

[T ET Y )

x‘oIN .

-.00599
-.00398
-.00157
.00216
.00599
LD0972
.01883
.02793
L03715
.05525
' DT4E9
.09357
1270
12120
.12934
L15018
.17023
21027
.25023
. 32980
L37006

ChuIEZ2

AIRFOIL GEUMETRY

COMPONENT = ]

INPUT

UPPER SURFACE -LNORDINATES

Z-1N

-.02224%
=-«01758
“+01285
=, 00959
~. 00608
-.00307
«00307
00881
«01385
«02319
£023175
03933
»04R35
2048911
05000
«054A83
203775
06261
$0ERGT
207113
«07203

07128 ) !

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

1-0UT

=.0059%
=+HQ398
“«00157
200216
00599
00572
«018817
»027922
«03714
«055AR5
07469
«09357
«11270
2120
12384
«15018
«17023
-ZIOEf
«259023
«32980
« 37006

h49R2

LOFTED

Z-0uT

+.02224
-,01758
~.01385
- 3095%
+~.00608
-.00307
200307
LO00881
01385
02319
+O3175
»039233
L04635
06511
.05000
«05483
»05775
06261
06647
07113
07203

07128



o
o

248981
«5h924
52706
£ 74952
« TBR29
L824713
85820

»87004

X=TN

=-.00559
~.00422
-»00038
00412
00886
01340
f.ﬂlBﬁE
L02708
«03746
+04809
«08880
.12982
« 16995
21000
+249B6
«28986
+36992

40998

INPUT

+0£958
06439
05922
«04439
«03B57
«03325
«02782
02582

LOWER

I-1N

~.0222%
-.03142
-203483
-.03722
=-.02901
-+04019
«,04129
-, 04278
-.04418
-2 04532
~.04789
~.04R82
. 05201
-.06742
-.D4182
- 06486
- 06774

=.06756

SURFACE COORDINATES

«489R3
56924
62706
« 74952
«7R939
82473
«85820

«87004

X-quY

+003599
00622
«0N038
«00612
+ 00886
«01340
01842
«02708
02746
204809
«08BRO
»12982
» 16995
221000
« 24986
«28386
» 36992

« 40998

LOFTED

.06958
.06439
05922
,06439
.03857
.03325
.02783

.02582

2=-0uT

=.02224
=.03142
-.03483
-.03722
-.03901
=-.0a019
- 04129
=.04278
~.04418
-.04532
- 04789
=,04882
«.05201
=.05742
-.06182
-+ 06486
~. 06774

~. 06756



+49016

«53029

58296
60978
..52855
65888
69150
« 72402
«79118
82601
85578

BT004

66

X=1N

0.00000
L00265
.01020
L01794
L02780
.03764
04843
.0593%
L07115
.08393
L054592

11378

-+ 06251
=.05835

-.05028
-2 02750
-.DIO;I
--00&?8
-01482
02117
02597
«025561
«02388

202304

UPPER

Z=IN

=. 04147
-.023517
=-.02561

-«01747

COMPONENT = 2

SURFACE CONRDINATES

-.00922

=.00275
.00258
«006A1
-00958
01197
«01392

01675

»49016

53029 _

59296
+60978
«62852
«6586R
569150
«T2402
« 79118
«A2601
«AR9TAH

«B7004

LOGFYFD
X=0UT

82704
«81248
+R4IRO
«A545R
A6T724
+AT9ND
+»A9101
30248
«OLalR
2645
«PJ654

35469

=+06251

 =.05835

-.dsozé
~.02750
-.01071
L00478
01482
L02117
L02597
.02961
.023R8

02304

Z-0uT

-. 01167
-, 00754
-.00303
L0001
+00236
00304
L00226
«0002%
-.00303
-.00733
-.01116

- 01814

H00d ST HDVd TVNIDIIO
HHL d0 ALITTEIDNTOYdHY



«139286
17027
£20613
24172

28080

L31579

»35536

« 37640

235053 -

«40000

X=1IN

¢.00000

00T

«00954 .

.03159

05701

«11373
Jdasle
219625
WChl92
25004
+ 33504
309232
38828

«40000

.084626

02006 «978&])
.02264 1.00655
.02281 1.03646
.02303 1.06863
.02019 110115
01644 112948
00986 1.16066
.00553 1.17651
00242 B 1.18719
0.00000 . 1419419
LOWER SURFACE COORDINATES
INPUT
I-1N X-0uTY
=, 0414t B2T04
~.04778 83215
- 04447 .85324
-.06098 .B7668
-, 03686 +50232
-.03261 .92996
~.02803 L96034
-.02161 1.00693
~.01528 1.04964
-, 00957 1.094146
-, 00494 1.13632
©.00211 1.16656
-.00010 1.181399
0.00600 1.19419

LOFTED

REPRODUCIBILITY OF THE
“.02801 ORIGINAL PAGE IS POOR

- 04128
-L.05720
- 07667

-,09850

-.11941
- 14490
.. 15917 . .
- 16893

~.17576

1=-0ut

~.01167
=.02150
-.03026
-.03972
-.04981
= 06086
=+ 07311
-,09260
-.109655%
-.12917
- 14805
=. 16224
-.16958

-.17576



T0T

RANIUS OF CURVATURE ON FILAP UPPER SURFACF

X=C00RD

LB2T04

BR324

L
B6T24
L87900
89101
90248
“9t4ls
92645
93654
L956549
L9784
1.00655
I.Olﬁhbl
}.0&863
1.10115!
1.12948
lal16Dab
1.,176%]
1,18719

1.,15419

Z2-CONRD

-.01167
=~ 00754
~.N0303
00014
«00236

00304
SO0226

- 00029

=.00303

-.80715
~.01116
-.01814
-.0280%
-.04128
~-.05720
= Q7667
=. 09850
-.11%9a1
~. 14450
-.15917
~.16897

=.17574

rRanDlus

“5.5420F-02
=6.1547F-02
~P L 44HEE-02

=1.2142F=-01
~1.0316E~01

-1.0120E-01
=1+0663E~01
=l.1916E-0)
~2.09]18E-01
~C.68R6E-01
=7.6421E~01
~7«VBRLE-OI
=7«1299E=-01
=Aa4BA3E-DI
=f.B934E-01)
~T«96031E-01
~7+8355E-01
=T.8051E=n1
=3.7719E-01
-7 u4TIE-Q]
=44 22877E-01

=2.68R6E-01

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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AIRFDIL GEOMETRY AND SURFACE PRESSURE DISTRIBUTIONS

KACH NO, = 211500 AHNGLE OF ATTALK 3 5,40000 SWEEP ANGLE ® 25,00000
COMPONERT = i SURFACE = 1
X INPUT 2 INPUT PRESSURE COEFFICIENT SOLURCE STRENGTH
«04800 -.04532 .99370 -.00688
+037u5 -.04413 97367 .00230
02704 -.04278 +A9911 .00098
.01342 ~.04129 LT5129 -.000t1
201340 -.04019 51711 -.080008
.0088A ~-.01901 «11020 .00035
00412 -.03722 ~.72020 00107
-,0003a -.03483 -2.71232 .00227
- 00422 - 03142 ~6,08003 00406
-. 00599 -.02224 ~9,37957 .00A5%
-, 00398 ~,01758 -9.95160 00833
-.00157 -.01335 ~8.60012 -.0011¢
«0021% -.00959 ~7.55411 D00h32
<0059 -.00608 ~6,76042 01672
.00972 -.00307 -5,92565 01563
.0188) «0G307 -5.082371 L0123¢8
02797 +008B1 -4,60257 61121
03714 .0128% ~4,19511 L00933
.05585 .02319 -1,84815 00642
07463 $01175% =1.70902 «00451
09357 .01933 =1.69973 00082
.11270 204635 -4,03375 200254
12120 +04511 -4.0383% .01555
.12984 «05600 -3.47788 .01993
.15013 .05483 =1.22685 L0099}
«17023 +05775 -2.99701 L0098
21027 .06261 -2.63236 L00934
425023 | 04647 =2.37362 L0046
.32980 W07k13 =2.1722% 00612
237004 207203 -2, 01647 DY
+ak982 .07123 -1.A7818 L00633
+4B8983 06958 -=1.751362 L00647
.56524 LDELTD -1.6357] .00628
«62704 (05922 “1 . G995H L00&608
74552 L04439 -1.37795 .00519
L 78534 +G3857 ~1,32358 00526
LB2472 -03325 -1,29157 00449
«85820 +02783 ~1.26126 L0460
.87004 02582 -1.25053 00466
COMPONENT = ) SURFACE = 2
% INPUT 2 INPUT PRESSURE COEFFICIENT SOURCE STRENGTH
L04R09 -.04532 39370 ~-. 00638
.08880 -.04789 + 96285 00116
.12982 -.04B82 «91213 «00057
16695 -. 05201 «B6065 L00060

ITERATION =
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£0T

25000 -u 05742
24985 -.06182
+ 2898~ ~. 06486
369672 - 06774
»40997 = 06756
43015 =.0e251
«53829 =-.05835
«59294 =,05028
60974 =, 02750
«62R52 - 01071
6S86A 00478
65150 01482
- # 72602 02117
«TP11A 02597
82601 02561
+8597A 02383
+B7004 + 02304
COMPONENTY = 2 SURFACE = 3
X INPUT Z INPUT
285324 -.03026
83215 ~.02190
82704 ~e01167
~83249 ~. 00754
.«B43B0 -.00302
«85453 200014
+B6T20 00236
87900 +00304
.B9101) 00226
2902453 00029
«9l4ls ~.00303
92645 ~.00735
93654 -.01116
; «G5469 ~ 01814
+5784) -.02801
1.00655 -.06128
1.03646 -.0572¢0
1.06861 -. 07657
1.1011s -.058850
1.12643 ~a11941
1.1604% -.14699
1.17651 -. 15917
1.1871t9 -.16843
1.19419 -, 17576
COMPONEMTY = 2 SURFACE = &
X INPUT 2 INPULT
+85326 -.020726
87661 -, 023672
90232 - 04981
PT2G55 ~. 06086
+ 96034 -.07311
1.00653 -.05260
1.04964 -,10995

«B0D29
« 74040
«GRZ4]
262198
»57955
«56136
+a50366
«53553]
« 73589
«BS0256

- 00017
.00076
2002730

=.00034%
00355

=-.00325
L0317
00742
+020R3
.03274

85761
«84138
«B0553
66928 !
«21879
~aB56064
- 79224

PRESSURE COEFFICIENT

.93457
.92298
L40195
-, 17074
-.51703
-,a71932
-1.46592
-1,98420
~7, 28452
~2.31630
-2.09169
1482404
“1.64000
-1.48347
-1.33169
=1.16406
-.96155
-, 73563
-.52016
-.30370
-, 05006
L07242
.21615
.31021

PRESSURE COEFFICTENT

+93657
B4 384
+A0092
JTELTD
72608
LBTEIG
-63542

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

03274
03274
02649
L0kl
«NORNS
LO01AH
00000

SOURCE STREMNGTH

.06053
-,01528
-.001731

.00345

.003146

L00255

£00297

00752

01270

LO1671

02142

02648

L03079

03613

L04E14

«06020

07333

08750

.10308
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CAMPONENT LIFY COEFFICIENT MOMENTUM COEFFICIERT
1 2.52657 =s23535
2 w604T - e5314

LAMINAR SEPARATION

INCOMPRESSIBLE BOUNDARY LAYER CALCULATIONS

tasoe RAFE221SIFOSTER) DROQPED LEADING EDGE~30 DEG FLAP

(2 1 1 % 3
RE SWEEP ANGLE ITERATIGN SURFACE
1,800E+06 2.500E+0] ' 7 ]
| LAMINAR HOUNDARY LAYER DEVELOPHENT
I 1 s . us _ Dusns H THETAS ‘CFS
1 L0481 0.0000 4.3001E-01 6.665TE-01 4,6640E+00 1.3245€-04 0.
6 0240 +0586 5,6949E-01 9.39580E+00 2.12BRE+00 6.8R10E=05 S.B119E-03
11 L0009 <0864 1, BOBSE~OQ 1.1668E+02 2.2451E+00 1.6011F~05 §.6165E-13
le -.0022 L1109 3,1798€+00 T =3.0232E401 3.2228E+00 2.6114E-05 4,0213E-04
17 L0009 21158 3,0136E+00 =3.0799E+01 1.54186E+00 3.3204E~05 5,7090E=03
LANINAR SEPARATION REATTACHMENT AS TURBULENT ROUNDARY LAYER
TURRULENT ROUNDARY LAYER QEVELOPMENT
1 2 s us H NELTAS THETAS BETA RTHETAS -CF§
17 L0006 «1158 1,014 1.542E+00 2.401E=Da 3,320E=05 0. 3.A02E+02 5.709E~03
22 L0200 «1404 2,490 1.600E+00 9.226E-04 1.337E-04 2.654E+00 1.265E+03 3.108F-03
27 L0411 +1651 2.302 1.586E00 1.562£~03 2.206F=04 3,087F+00 1.9306+03  P,A13F=03
v 32 L0629 +1898 2.230 1.520E+00 2.096E=03 2.R39E~D4 2.710E+00 2.406E+03 2. F12E-03
3r  .08s2 «2145 2.210 1.478E+00 2.540F-03 3,288E-D4 2L136E400 2.761E+03 2.477E-02

2 £1079 +2392 2a264 1+418E+00 2.BY0E-03 1.362E=04 1.109€+00 2.893F+03 3.122E-03
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0481
0694
0906
«1119
+1332
1544
L1756

2640
«2R87
+3135
«3384
.3633
.3882
#4131
<4380
L4629
S4B79
«5129
.5379
+5629
«5879
6129
6379
“66I0
J6HBR1
L7132
7382
L7634
7885
«2136
.R388
8619
LAH9]

9143

+93%94
<9646
+9898
1.9150
1.02302

0.0000
JOB2G
+«1393
1841
+2285
«2573
« 2898

2.154 1o46HE+QD 3.425E-02
2.088 1.491F+090 4, 055E~-023
24023 1+S06E+00 4,6B3E-03
l.968 1.51TE«00 5.341E-03
1.922 1.522E+00 5.984E-02
1.884 1.525F+00 6.625E=03
1.867 1.512E+00 T.141E-03
1.851 1.501E+00 T.654F~073
14834 1.4G4E+00 A.17YE-03
1.811 1+455E+00 B.759E~-03
1.78E 1.498E+00 9. IRTE-03
1774 1.450E+00 $.873E-03
1e762 1.4BSE+0G 1.03RE=02
1,750 1.4A00FE+00 1.DRGF=0¢
1730 1+4B4F Q0 1,1506-02
1711 1.48BE+00 1,213€-02
1.700 1+4BSE+iD l.265E~-02
1.688 1-4BZE+00 1.318E-02
1.679 1.473F+00 1.371E-02
1.662 1.482£+00 1.433E-02
1o 645 1+48RF+00 1.499E=02
16373 1.48RF+Q0 1.%593E=-62
L.62¢ 1+4B4E+00 1.609F=02
L 124B1E+00 l.661E=-02
1.611 1-478E+00 1.712E-¢02
14607 1.476F+00  1,764E-02
1.585 1.475E+00 1.B19E~02
1,584 14765400 1.878E-02
1.577 144756400 1,933E=-02
1,570 1 4T4E+00 1.986E-02
1.563 1e472E+00 2.039E-02
1.554% 1aa72E+00 | 2.0T1E=-02
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4,6642E-01 4,T476E-01
4,9162E~01 6.60901F~01
S.1996FE=~01 6 TGRTE~D]
S.4466E=01 T.6515E-01
S, TOB5E~0} B.27I9E~-01

4,AB1F=-04
S+1326-04
6,2608-04
T.2123E=04
AL 126E-04
9.,021E-04
9.892E-04
1.017£=-01
1.077€-03
1.156E~-03
1.2408=03
1,297E«03
1+354E-03
l1.414f-03
1.500E-02
1.SRGE-03
1.6500-03
1.7138-03
1.,77RE~-03
1.R67E~02
1.964F-023
2.042E-03
2.099E=023
7+ 15BE=-03
2.218E-02
L 2.279E-0)
2.168E-0)
2.428E-03
2.494E=D3
2+558E-02
P623E=03

2.662E=03 -
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1.947E+00
2.5064F+00
3.058E+00
1.520E+00
1.868E+00
4.153E+00
4.030F 00
3.983E+00
1.B9%E+00
4.045E+00
4,225E400
4,160E+00
4.114E+00
4.050E+00
4.270E+00
4.463E+00
4.449E+00
G.G4EEON
4.465E400
4.634E+00
4.R41E+00
4,927E+00
4,891E400
4.866E+00
4.B51E+00
______ 4. HEGE0D
4,B80E+00
4.970E+00
4,993E+00
S.000E£+00
S.OL4E+00
¢ 5,026E+00
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v

_143R4E+06

J.SASE+0]
4e225F+03
4.BE3F+03
5.395£+03
5.935E+03
G 45BE+03]
6.807TE+03
7+153E03
T+S08E+03
T+953E+03
B.4lSE«D]3
B.T762E403
Q.069E+03
G.403E+03
9.861E+03
1.033E+04
t.066E 04
T.100F+0&
bal34F+0a
1.179F+04
1.227F+04
Ya26TE+04
L2970 06
1.327E+84
1.357F+04

1.423E+04
Le4blE+DS
1.4%4F «04
1.526E+04
1.557E+«04
145776 +04

v

b ABOF - )

2.701FE-03
2.aT8E-1]
2.A36E=-43
2.2200-03
2.144F-01
2.,087F=03
2,106E=C2
A2.115F=03
ZallaFE-03
2.080E-01
2.06428-01]
Z.0etF-0
2 NaRE=NT
2 DibF=03
Z.009F =03
1.972F =02
1,970F=03
1,955F=03%
1.,589F=03
1.92RrF=03
1.AGSF-n3
1.390F-03
1,833z -n31
L.ARZE-D]
1.482F-01

1,A72€-03
1.857e-03
1.851E-03
1.,34RE-03
1,R43E~03
1,R40E-03
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LAMINAR BOUNDARY LAYER DEVELOPMENT

H

3.4708BE+01
2.5020E+00
2+ 3SRBE+00
2.2519F+00
2.2585E+00
2.2209E400
2.3203E+00

THETAS

1.3245E~04
l1a161E~04
1.6846E=04
1.7214E~04
1.6968E=04
1.5R923E=-04
1.6593E~04

CFs

0.

2.1515F=03
2.,06817E~03
2.142RE-013
2,06403E~03
2.0373E=-03
1.8977E=02



901

kL
L3
Wb
51
55
-3
ob
71
FE-
4l
1]
£33
EL-]
V91
196
il
tle
121
124

124
1é+
134
136

11
16
21
26

L B

.15968
.217%
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L2815
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L3666
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A=Y A |
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NEL1
5572
WST0
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P59
«4330
L5960
L4859
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.5638
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BlhaT
Wball
+6654
5606
.7157
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NATURAL TRANSITION

X

«5704
L5214
WHDEA
25099

TURBULENT SEPARATION
LIFT COEFFICIENT
SKIN FRICTION QORAG
PRESSURE DRAG
PROFILE ORAG COEFFICIENT
MOMENT COEFFICIENT
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L8532
8619
LB705
L8792
L8878
.BYES
L5052
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. 1805
+#055
RIS
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0.0000
(0166
L0316
D454
0538
.0119

L0847

S5.97e2E~01 G,1042E-01 2.3093E+00 1.6233E-04 1.88R2E-01
6.2412E~-01 8.,4R32E-01 2.2263E+00 1.59176-04 1.B763E-01
6.4900E~-01 9.,0151E-01 2.2133E+00 1.5732E-04 1.8505E-073
6,T2BSE~01 8,1713E-01 2.2505E+00 1.5619E~04% 1.7282E-03
6,9542E-01 8.5113E=-01 2.2396E+00 1.5575E~0% 1.6969E=013
7.110%E=01 4.,16439E-01 Z24NASES GO 1.5958E-04 1.3371E-03
T.220CE=01 4,2122E~01 24 3ABSE+00 1.6548E-04 1.296AE-03
T.3316E-01 4, 2TROE-0Y 2.372NE+00 1. 704504 1.2A26E~03
T.6435E-01 Go4974E-01 2.3454E+00 1. 7406E~04 1.2454E-03
T.585RE=01 S.TRE3E-D1 2428 13E+00 1.7624E~04 1.3124£~03
T.1347E-01 3.9438E-01 2.3731E+00 1.7710E~Ds 1.1505E-03
T.7697E=-01 1.2166E-01 2.534RE+00 1.85366-04 3.0732E-00
7.5006E=01 1.2206E~01 2.5259E«00 1.9330E~04 B.7514E=04
7.831%€-01 142246E=01 2.5174E+00 2.0069E=-04 B.4T74SE-04
7.68931E-01} T+ARETE-D] 2.2344E+00 2+0523E-04 1.234SE-02
8,0822E-01 T.5096E=-01 2.2408E+00 2.0001E=04 1.2275E-03
B,195%E=01 =2.6703E-01 2+RI92E+00 2.0591F =04 4,2845E=-04
8,1292F=01 2. 0544E-01 2.9504E+00 2.1938E-D% 3.69153E-04
8.089%€~-01 ~2,844TE-01 1.48B8SE+00 242745F-04 4.56T44E=-01
TURBULENT BOUNNARY LAYER DEVELOPMENT .

1 H DELTAS THETAS RETA RTHETAS CFS
B0 1.48BE«00 1.736E=03 2.2T4E~04 0. 6.992F«02 4 AT4E-0]
.HO2 1+497E«0D 2.245E=03 2.970E-04 BZ289E=04 9.055E+02 4.147FE=03
£ 70% 1.7548+00 3.524E-03 6,228E-04 1.651E+01 1.667E+03 2.301E-01
~hHES Z«0ETE+DO =2.316E=03 B.41BE=-04% 4261501 '9‘783E'0%~____?°3535-0“

= 1.131204
= L0009131
= =,000533
= 000358
= -,688698

INCOMPRESSTALE POUNDARY LAYER CALCULATIONS
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RE SwEEP ANGLE
1.800E+06 2.500E+01

us’

4,94008-01
5.2247E-01
5,5424E=01
5.8199€-01
5,9396€~01
6,0622E-01
6,17T49€-01

RAEZZ1S5{FOSTER}
ITERATION SURF ACE
7 4

LAMINAR BOUNDARY LAYER DEVELOPMENT

DUsLS

1.49RSE*DQ
1.9273€+00
2.3276E+00
8.7705E-01
9,1599E~101
$.5339E-01
6.9572E-01

H

1.0214E+00
2.4871E+00
2.3843E+00
2.5039E+00
2,4632€+00
2.4315E+00
2.4592E+00

THETAS
1.6178E~04
S.7225€E=05
7.1089E-05
T.3433€-05
9.0096£~-05
¢.B8052E-05
1,0475E~04

CFs

0.

L ,6095E=03
3,9505E-0%
2,9247E-01]
2.b641E-03
2.4T18T7E-0D
2.1973E-03

OROQPED LEADING EOGE-30 DEG FLAP

" EBS
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L9138
.922%
.9311
L9398
ETA: TS
.G9571
.98587
.9743
6829
L9615
1.0Q001
1.00a7
1.0173
LL,025%
.03
1,0432
1.0513
1.0602
1.06R9
1.077%
1.0560
1.0546
1.1031
1.111€
1.1201
1.12E¢
1.1371
1,1455
1,15356
1.1624
[.1709
1.17G4
1.1877
bo154¢

.8532
SB426
8320
.8273
.8371
LBLTB
«85%0

0974
+ 1059
1223
1346
v 1ab7
1568
L1707
1826
1564
2062
2178
«2295
2411
« 2526
L2601
«2755
«2869
2382
+ 3055
»3207
3324
3431
+ 3542
+ 3654
3760
3874
2 39R4
DG4
«4203
«0311
k2l
+4528
WAE3E
HT22

6,2642E-01
b,354EE-01
b, u6S2E=01
6,5320E=01
6,.619€E-01
6,.7080E-01
6., T794E~01
6,8402E-01
6.9014E-01
6.9629E-01
7.0247€=01
7.0R62E~01
7.14556~01
T.2051E=01
7.2645F=-01
7.32508~-01
7.3B46E=Q)
T7.44220=0)
7T.500tE-01
7.5581€=01
7.6164E=01
T.6752E-41
7.T4306=-01
7.8111€-01
7.R792F-01
7.967AE=01
8,0154E=01
8,08376-01
8,1512¢-01
B.21APF=-01
B.277€5=01
#.32757=-01
8§,3762€-01
B.4135€=-01

T.1262E=01
T.2979E-01
7.0766E~01
7.1429E-01}
TL2778E-01}
7.4086E=01
54093301
S.1506E=01
S.2066E-01
S.2A15E=01
S.31%1E-01
S.10a7E-01
S 14T2E-01
5.1928E~01
S.2374E=D1
5.2811€-01
Se.0642E-01
S.1022E-01
5.1355E-01
S.17A0E-D1
S.2118E=01
S.752306-0}
6.1040E-01
6. 1529E-01
£, 1978E-01
6 2607E=D1
HL.1H8HE-01
Fa1642E=]1
€.2024E-01
h.238TE-0]
4.6060E-01
4abRsuE=01
443R49E-01
4,37R3IE-01

2,4376E+00
2.4180E+00
2+%00AE+00
235426400
2.37TB2E+00°
2.3636E+00
2.42R1E+00
2.41H7E«00
2.405TE+00
2.396TE+00
2.3R44E+00
2.3RS59E.00
2+ 3TH6E 0D
2.36R0E«0D
2.3598E+00
2.3526E+00
2.3570E+00
23504500
2.3462E+400
243383400
2.3376E+00
2.3061E+00
2.2RA5E4 00
2.2R29E+00
2.2795T+00
2.27A3E+00
2.2785E+00
2.2TT4E+Q0
2.2T46E+00
2.271SE+00
2434T3E00
2.34258+00
2.3578E+00
2+3494E+00

1.1127E=04
1.1A6BE=04
1.2126E-04
1.2535€=04
1.2891E-04
1.3192E-0Q4%
1.3593E=04
} L 3936E~04
1.4280E=D&
1.45%1E=04
1.4872E=04
1.5131E~04
1.SI80E~04
1.56088~04
1.5R16E-04
1.600SE-04
1.61R3E=04
1.6360E-04
1.6S237~04
L ARTEE=-006
1.6R09E-04
1.6933E=0a
1.69B9E-04
1.7019E-04
1.7083E-04
1.7121E-04
1.7154F =04
1.7193E~G4

AL I2R6E~04

1.7255E~04
1.7336E-04
1.7465E-04
1.7595E-04
1.7702E~C4

BoUNDARY LAYER DEVELOPMENT 0N FLAP URPER SURFAcE N SLOT REGICN

0.0000
«0218
«0428
«0573
+0697
+0819
0939

C 2.0960£-0)

2.,0192E-03
1.9352E-07%
1.8795E£-03
1.8365£~-03
1.7995E-03
1.6091E-03
1.5730£-02
1.5416E=07
1.5142€-03
1.4R97E=03
1,640G2E-01
1.,4284E-03
1.4092E~0)
1.391AE-03
1.3757€-03
1.34213E-03
1.3281E-02
1.31647E-01
1.3020E-07
1.2900E-03
1.3161E=-n3
1.3257E=01
FL.315A8E-01
1.308615-03
1.2967t=03
1.2795E-01
1.26R0E~03
1.25¢1E=03
1.2505E=03
1.1311E-01
t.1219%~-03
1.0940E-01
1.G870E-01

INCOMPRESSIBLE POUNDARY LAYER CALCULATIONS

Raune

SWEEP ANGLE

2.900E+01

RAE221S5({FOSTER)
ITERATION SURF ACE
1 3

TURBULENT BOUNDARY LAYER DEVELOPMENT

RE
3.800€+06

Us H
494 1.410E+00
«S00 1.402€+00
«512 1.343€+00
«B93] 1.1L0E+00
1.203 1.199E+00
1.327 1.260E+D0
T 1.501 1.27SE+00

DELTAS

4.508E-03
4,568€=-03
3.826E-02
1,462€6-03
1.137E~03
1.152E=01
1.129€E-03

THETAS

S.32TE-D4
5.32TE~04
4,01BE~04
R.280E-0S
8.114E~05
9.948E~05
1.,016E~-04

geETA
0.
«1.574E¢+00
-5 B0BE+00
~1.,024E+01
~8,598€+00
=T T0LE«DD
-t BOEGE 0D

RTYHETAS

1.0G0E«03
1.012€+03
T.18TEs02
2.808€+02
I.TOBE+D2
S.O01T7E+02
S.T9SE 02

REPRODUCIBILITY. OF THE
ORIGINAL PAGE IS POOR

DROOPED LEADING EDGE=30 DEG FLAP seone

CFS

4.556E-03
4,596t =03
S.603E-03
L. 180E-02
9,519E-02
7.615E=03
6.990E=03

[



80T

1.666
1.797
1.B62
1.858
1,801
14734
1679
1650
1.624
1.603
1.582
1.562
1.543
1.526

S5=START

+35754

1.28B8E+00
1.305E+00
1.333E+00
1.372€+00
1.422E400
1.46T7E+00
14%39E+00
1.505E+00
1.50B8E+00
1.508E+00
1.510E+00
1.511E+00
1.513E+00
1.517E+00D

1.134E-03
1.1B1E-D3
1.289€E-01]
l.4659E~03
1.,731E-03
2,0426-03
2.364E-03
2.645E«01
2.+924E-01
3.197€-903
I 4TSE-03
3,758E£-01
4,048E-00
4,291E-01

1.054E-04
1.143E-04
1.326E~04
1.629E-04
2.0B4E-0%
2.610E-04
3. 133E-04
3.529E-04
3.G16E-04
4,280E-04
4,655%E-04
S.044E-04
S.44BE=04
S« 793E~04

FLAP=TRANSITIGON

0.00000

BOUNDARY LAYER THICKNESS ON FLaP AT S-STARY =

«21360
«50R52
+11483
» 05289
00027

INITIAL STREAMWISE VELOCITY PROFILE AT SLOT

«31608 40102
94421 . «97290
1.11356 1.11183
1.032285 95013
1.00008

252733
1.01751
1.10850

2089

.6152%
1,85168 1
1,10596 1

+55286

CALCULAYED VELOCITY FIELD FOR FLAP UPPER SURFACE

ROGORRANDOBESIOUEIRBADDTOORGIROODLYRTIORGE

daons

36 .8703 +1058
41 LBA1R 1178
) .8932 21294
51 9044 BYSE:
56 L9154 «1530
61 9263 L1648
66 <5371 21766
71 £9u77 .1485
76 L9584 L2004
8l .9690 22123
B .9795 L2242
91 L9899 .2361
36 1,0003 .2480
100 1.0085 .2576

TINE = 241.04300

TIME = 2641.65300

5
0.00000 .10680
83041 .86129
l.1l62a  l.11610
1.08063  1.06431 1
.90837 .58482 1
|
AT & = 5.95754066
DX = 1.563E-04
DELTA = 2.898E+00
DELS = 5,905£-03
THETA =  3.848E-03
H = 1.535E+00
uD = @8,272€+01
U= 1.934E+02
A = 5.9573844l
Y w
0.00060 0.
00000 9,253€-02
.00001 1.AS1E-0]
«00001 2.738E-0)
.00002 J.4T4E-01
L00003 4,569E-01
.00004 5,330€~01
. 00005 5.RB3E=01

RAE2215(FOSTER)

X = S5.95754066
U

0.

1.076E=01
2+153E£=01
1,185€~01
4,041E-01
S.31sE=01
6.200E-01
6.84%E-01

-6.085E£+00 6o TIE+O2 b, 466E=-03
-5,367E+00 7.807€+02 5.905F-03
-4, 65TE+00 9.,386E+02 5.269€-03
~3,853E+00 1.1505 03 &,595€-03
~2.B03E+00 1.426E+03 3,9276-03
~1.636E+00 1.720F 03 3.420F=03
-5.684E-01 1.999E+03 3,090E-02
4. TUTE=02 2+213E+03 2.056E=D3
5.,532€-01 2.417E+03 2.RSHE-D1
9.348E=01 2.607E+0) 2,788€=01
1.302E+00 2.801E+03 2.721E=03
1.642E+00 2.995E403 2.659E-01
1.984E+00 3.193E+03 2.5976~013
2.2BDE«00 3.360E+03 2.544F=03
L00115%
67908 «72473 273065
L07933 1411626 1.11624
«10343 1.,09732 1.0B893A
64888 . 722135 79027

DROOPED LEADING EDGE~30 DEG FLAP

X = 5,95754066

ue

0.

2.082F+01
4.163E+01
6.1615+01
T.8l6E+01
l.028E+02
1.199E+02

LL324E4 02

nu/ny
T.994F ¢0S
6 .561EQG
65,526E«04
S.B45E«D4
4.B32E40%
3.340E+¢D4
2.366E04

1.738E+04

AY X =

UTAL
cF24l)
CFziz2y=
CFeidr=
I1TER
PRF, NO
R{3)

oW H

Hhn

v

=0

-2.332E-04
-4 ,664E-04
~6.995E=-04
-9 ,32TE=04
-1,399€~03
-1 .R65E=03

-2,3326-03

oRuew
5.95754066

1.218E«01
JLG93E-03
3.135E-413
J.137E-03
1

1
6+ 773E+00

EDOY
0.
4.109€-07
5.98%€=-06
2.52RE-05
6.231E-05
1.RITE=-0%
1.680E-04

5.R03E-04

P=-GQAD
=5.090F+04
=5,090F +84
=5.090F +0%
-5.089E+04
=5, 0R9F « 04
=5.088E+05%
~5,087€ 06

~5.,086E+04
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U=INVISCED
2.1HSE+n2
2.185E+02
2. 1BSE+Q7
2.1856.02
Z2.185E+02
2.185£+02
2.145E07
2.1ASE+02
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L00037
«00045
00080
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£00050
00120
«00149
00179
00239
.00259
.00359
+DOw1A
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00777
L01016
012s5s
LD1554
LO01733
01972
02211
«02450
.02639
«02928
203407
«D2BBS
04363
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|
J

DD~ W

6.296E=01
6.B850E=-01
7.195E=01
T.462E-01
7.871€=01
A,180E-01
B,429E~01
B.815E-01
g.1126-01
9,352E-01
9.6T1E-D1
9.6T1E-01
9.671E-01)
9.67T0E=01
9.65%E-01
9,64BE«01
9,.626E-01
9.604E-01
5.592E~01
F.560F=01
9.507E-01
9.435E-01
3.362E-01
9,221E-01
9,17226-01
A,BAZE-DI
B.232E-01
T.00BE-0Y
4,790E-01
S.622E-01
6.2598E=-01
6.84TE=01
7.870E-01
8.5326~01
8.666E=01
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0. .
2.1396E01
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1.122E+00
1.119€¢00
1.116E*0D
1.114E+00
1.t11E*00
1.104E+00
1.095£+00
1,0B7E+00
1.069F+00
1.0S7E+00
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1.032F 02
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~5,3204E-01
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], 48096400
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=-1,4B09E+00
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-1,731E~-03
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-9,327E=07
-1.119E=02
-1,492E=02
-1.A65E-02
=2,238E-02
~2.945E~D2
-3.731E~02
~hHTIE-DQE
-5 .969E~02
=7 ,462E-02
-f,954E£=-02
-1 194E~01
-1,692E-01
-1, 791E=01
-2.089E-01
-2.686€-01
=3,283E-01
-3.,R80E-01
-5 ,0T4E-D1
-6,26BE-01
«7.462E-01
A, 6%5E-01
-5.84%€=01
~1.104E+00
-1 ,224F+00
=1.343E+00
-1,462E+00
‘1.7016000
=1.940E+00
~Z2.179E+00
~2.418E+00

T.090F 04
1.232E-D3
1.642E-03
2.039E-03
3,515E-03
4, 248E-02
4 ,2043E~03
3,843E-03
2.,781E=03
1.468E=03
0.

0.

G

0.

De

0.

00

Q.

0.

0.

0.

[ %

0.

Ol

(129
2.960€-02
1.010E=01
1.725E-D1
2.021E-01
2.018E-01
2.011E-01
1.989E-01
1.,B20E-01
1.336E~0]
6.571E=-02
1.A7BE~-02

-5, 0A5F « D4
-5,0A3F «N4
~5,0A2F«04
=5,0ANF +04
=5, 07THE+D4
-5 073F 0%
-5, 069F «04&
-5 . 062F+04
=S 095%F «0%
-5, G4HF + NG
~S,D34FE +N&
~5,020E+0%
-5,006E+04
-4, FTBE+(4
wl O50F + 04
-4 922E+0&
-4 HH6F 04
-4,810F+04%
-4, 154F 01k
-4 ,6FRE+04W
=4 ,602F D%
-G SUUE N4
=4 HHBOE 06
-4 ,366E+04
~4 1B0FE+0%
+3,995F+0%
=3, 74TF+05
~3 ,458E+00
~3,183F 0%
-Z2.859E+04
~2.525F +04
2. 188F+04
-1 .,642E+04
=1 214fF +04
-9,007F+03
=6.652FE+03

2.1R5E+02
2.145E+02

L2 ERGESD2

2417208402
ZJlHUE+DZ
2a1R&E 02
2.1H3E+02
2.183E+02
2.182E 02
2.1RLE*D2
2.1PDE«D2
2+.175E+02
2., 177€+02
Z2.175£+02
2.172E+02
2.170E+02
2.168E402
2.155E+02
2.154E+02
2.149E+02
2.134E+02
2.115E+02
2.101E+02
2.06BE(2
2a044E02
2.020E+02
2.005E+02
1.989E+02
1.980E+02
1.912F+02
1.966E+02
1.962E+02
1.955E+02
1.94BE+02
1.944E+02
1.936f+02
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23 2.2327€+02 ~6.5460E-0) 2.23276+02 “1.461SE400
24 2.2300E+02 -6.5305E-03 2,2300E402 ~1.4563E400
25 2.224T7E+02 ~6.4993E~03 2.P246E+02 -1.4455E+00
26 2.2193E+02 6. 46 T9E-013 2.2192F+02 ~1.6354E+00
27 2.2139E+02 ~6.4762E-03 2.7139E+02 =1.4249E400
28 2.20R6E+02 -6,4043E=03 2.2085E+02 ) 4144E400
29 2.1956E+02 -6.3265E-03 2.1956E+02 -1.3891E+00
30 2,1779E+02 -6.21T9E-03 2.1T19E+02 -1,3542E+00 o
31 2.1602E+02 6. 1066€=03 2.1502€+02 -1,3192E+00 ; i .
3z 2.1256E+02 ~5.8A09E~03 2.1255€402 -1.2500E+00 REPRODUCIBILITY OEI; gll‘%E
33 2.1013E902 -5.7162E-03 2.1013F+02 =1.2011E+00 ¢ IS PO
34 2.0492E+02 —6.6224E-03 Z.0451E+02 -1.3570€+00 ORIGINAL PAGE
35 1.5035E¢02 -~6.6224E-03 1.9034E+02 -1.2605E+00
kT 1.6206E+02 -6 6224E-03 1.6205E+02 =1.0732E+00
37 1.,1076E+02 -6.6224E-03 1,1076E+02 -7.3248E-01
23 1.3000ED2 ~6,6224E-03 1.2999E+02 ~B,60BTE-01
39 1.,6471E+02 -6,6224E-02 1.44T1E02 -9,5R834E-01
“0 1.5812E+02 —B.HhZ224E-03 1.5B32E+02 -1,0485E+00
&1 1.8198E+02 -B . 6224E-03 1. B198F 02 <1,2651E+00
Y] 1,9730€+02 -8,6224E~01 1.9729E+02 -1.3066E+00
43 1.G956E+02 -S.6350E-03 1.9956E+02 ~1,1248€+00
Lo 2.0066E%02 2.9156E-02 2.0057E+02 5.5698E+00
x 7 CBETA CF2(X) CFR CFS CFC WA(3) ALPAN
5.9575 -.3754 3.1366E-03 3.2240E-03 3,223%E6-01 =2.1350€-05 S.3461E+01 1.374TE+0]
H DELTA-STAR THETA
t.6098 2.2715€=01 1.4110E~01 -
III#D“#GO.iloaGG#G##G!Qﬁ.ﬂ.ibonwn.ﬁ{ﬁﬂ'ﬂGﬂ-ﬁﬁﬂﬂ-ﬂlanoﬁﬂ-ﬂioﬂﬁﬂaﬂo0#.00.&'.90..'.I‘iiﬂ.'..lﬂlﬂ!‘.ﬂﬂ..ilD.ﬂ
i setos  RAEPZIS(FOSTER)  DROOPED LEADING EDGE=30 DEG FLAP  esaso
AT X T 30.58633949 AT X = 30.58633949
ox = 2,000E-02 UTAU =  4.574E+00
DELTA = B,316E+00 i CF2011=  1.941E-03
DELS = 1.100E-91 CF2(2)= 1,941E-03
YHETA = B8,347E~02 CF2(31z  1,931E-03
H = 1.318E+00 ITER = 1
Lo =z  }.9590E+0) * PRF NO=}048
u = 1.279E+02 B{3) = 1a.756E+01
X = 30.55633949 X = 30.58633949 X = 30.586133549
Y W u uP DU/OY v EDDY P-GRAD U-INVISCID
0.00000 ¢. 0. 0. 1.1336+05 0. Oe 1.357E+04 1,04RBE02
L00000 3,550E-02 2.30BE~02 2.952E+00  9.4S2E+03  1,001E«04  B,7TTE-09  1.357E+04  1.04BE+02
00001 7.099E-02 4,620E-02 S.G0RE¢D0 9.466E03  4,005E-04  1.39%E-07  1.3SAE«04  1.04RE+02
,00001 1.065€=01 6.93ISE=02 B.86RE+00 O,4TBE«03  9.010E-06  7,002€-07  1.358E+04  1,048E+02
L00002 1.420E~01 9.252E-02 1.183E+0)  9.480F+03  1.801E=-03  2.192E-06  1,358E+04  1.048E+02
L00003 2,1276=-01 1.33%€-01 1.776E+01  9.458E+03, .3,598E€-03  1.084E-05  1,35AF+06  1.048E+02
£00000 2.B29E~01 1.850E-01 2,165E+01  9,368E+403  6,381€-03  3,316£=05  1.358E+04  1.568€402
00005 3.519E~01 2,304E-01 2.947E+01 9.235E+03  9,926E-03  T.7B6E-05  1.3SAE<04  1.04BE+Q2
i L00006  4.198€-0)  _ 2.7526-01 3.520E+01  6,035E+03  1.470E«02  1.02TE-04 _ 1,358E+04 _ 1.04BE+02
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1.733E+0)
1.734£+01
1.630E+01
1.427E+01

1.192£+401
Q.RE9E+00
B.2R3E+00
7.,1388+00
6.383E+00
S 159€+00
0.

LI
0.
Y. 40226 -01
&, 98260~01
V.6aprr 00

2.415E-02
3.532E-02
4,75TE-0Q2
7.390E-02
1.017E=01
1.307E-01
1,908E=-01
2.526E-01
3,158E=-D1
4,46HE=0)
S.T60E=-01
7.083E-01
5,776E-01
1.245€+00
1.521€+00
2.065E+00
2.619€+00
3. 16TE+Q0
A,714E+00
4,79SE+00
S.AZEE+G0
6.760F+00
A.329E+00
9.SBSE+D0
1,0S8E+01
1,135E+01
1.193E+01
1.233E+01
1.262E+01
t.281€+01
1.298£+01
1.337E+01
1.392E+01
1.469F+01
1.57LE«01
1.702E+01
1 ,863E+01
2.050E+01
2.258E+01
2,4719€+01
2.704E+01
2.930€+01
3.150E+01

3.351£+01 |

1.520E+01
3.659E+01
1, TT4E+01
3,871E+01
3,954E01
4,025E+01
4,0S1E+01

REPRODUCIR]T,
ORIGINAL PAG

2.13TE-04
4.6TTE-DG
S.h24E~D4
1.0t0E-D3
1.818E=-03
1.945€-03
2.8R4E-03
4,4425-03
4,3726-03
5.709€-03
B,l63F-03
B.193E~03
1.075€-02
l1.611E=02
1.608€-02
2.192€~-02
3,.096£=02
4,286€=02
4.234E-02
S.354E-02
S.389E-02
S.495E-02
S.914E=-02
6.5399E-02
7.528E-02
B.674E=-02
1.000FE=-01L
1.147€=01
1.303£=-01
1,465F=-01
1.626€-01
1.9296-01
2. 17TTE-01
2.,3386-01
2.394E~-01
2.394€=01
2.394E-01
2.394E-01
2.393E-01
2.390&~01
2.383E-01
2.36RE-01
2,338E-01

2.2R4E-01 |

2.194E-01
2,.058E=-01
1.8706-01
1.633E-01
1.359E-01
1.071E=-01
T.938E-02

1. 3S9FE+04
1.359E+04
1.360E+04
1,360E+04
1.361E 04
1.362¢ v 04
1,353F+04
1.365E+04
1,366E+04
1.369E+04
1.372F +0te
I .375F «04
1.3812+04
1.387E+04
1,393E+04
T2405F «04%
1.417E+04
1.429E+04
1, 441F+04
1,416F+04
1.2088F«N4%
1.160E«04
G.145F«03
A.092FE+03
7.039F«03
6.4G0F+D2
5.9%3F+03
5.687€+03
5.286F£+03
S.04RF 03
4.831£+03
4 ,493F «03
4,227€+03
4,007F«G3
31.820¢+03
3.656E+03
3.510F=03
3,379F+03
3,258F +03
3.143E+03
3.045F«03
2.94RF+03
2.BSRE+03

2.773F+03 .

2.691F+03
2.609F +03
2.52BF+03
2.446F+03
2.364F+03
2.283F+01
2.201F+03

ITY OF THE
E IS POOR

1.04BE+Q2
1.04BE+02
1.04HE+02
1.04BE+G2
1.04BE+02
1.N48E+02
1.049F«02
1.045E«02
1.049E+02
1.050E+02
1.050E+02
1.051E+02
1.051E+02
1,0152E+02
1.0593F+02
1.095E+02
1.057E+02
1.059E+02
1.06EE+02
1.0ASE+02
1.073E+02
1.481E+02
1.096E+02
1,106E+«D2
1.117E«D2
1.1256+02
1,134E+02
1,.141lE+02
1.14RE+D2
1.154E+02
1. 160E+02
1.171E+02
L.181E+02
1.189E+02
1.197E+02
1.205E+02
j.2128+02
1.218€+02
1.224E+02
1.230E+p2
1.235F+02
1l.240E+02
1.,245E=-02
1.249€+02 .

1.2953F+02
1.25RE+02
1.262E+02
1.260E+02
1.270E+02
1.275E+02
1.279E+02



ziT

1o
11
12
13
I
15
14
17
i3
19
20
41
22
23
2a
25
)
e7
28
2%
kL]
kBt
3z
33
34
35
36
a7
38
39
40
“l

- S

“3
b
45
1] |
a7
8
49
50
51
52
53
Sa
55
56
ST
EY-
S9
60

X
30.5863
H

1.4482

3.645462E-01
4.,1763E+01
L, ,B344E+01
S.4450E+01
6.0173E+01
B,5431E+01
6.975TE+Q]
7.36A6E+¢0]
7.TR32E«D]
8.013aE+01
B,2833€+01
8.5493E+01
A.T79BE+01
9.0033E+01
9.234TE*D]
GL.aalaf+0]
G A4EIED]
3.8634E+01
1.0063E+02
le0241E+02
1,0423E+02
1.0629E+02
1.,0865E+p2
1.1136E+02
1.1421E+02
1.,1545E+02
1.,1530E+02
1.1356E+02
1.3039€4+02
l1.0728E+02
1,0317€+02
9.R535E-01
9.,ZBDTE+*01
B,7134E+0]
B,3408E+01
8.1419£+01
S.1016E+01
B.2115E+01
8,4555E+01
B,A255E+01
9,2825E£+01
Q.7940E+01
1.0338E+02
1.0905€+02
1.1475E+02
1.2000€+G2
1.2449E+02
1.2816E+02
1.2111€+02
1.3353E+02
1.3556E+02
1.3738BE+02
1.3861E+02

CRETA
541325

OELTA-STAR
1.9380E«00

9.65056£-02
P.58G5E-02
9,.5090E-02
9.40T6E~02
9,2970E~02
9,1596E-02
8.9925E=-02
A.B133E-02
8.5%732E-02
8,3401E-02
B.OR4GE=-D2
T.7185E=-02
T.3263E-02
6,9014E-02
6.3852E-02
S.BRITSE-D2
S+2E05E-02
4.5G67TE~02
3,9232E~02
3.2545E=-02
2.6409E~02
1.BE5E~-02
F.03aTE-0]
8o JatP2E=0]
=1.5221E~02
~2.PGuTE=02
—2.EBUTE~GP2
=2.62B8E-02
~2.2184E=02
=1.451CE-02
=5.07A6E-0D
T.6248E~03
2.9561E=02
4.,5473E=02
S.ASL2E-02
H LETE-QZ
6.7403E-G2
S.28Y14E-02
3.7112E~02
1.8%46E~02
~3.44K3E-04
-1.7192E~02
-3.0815E-02
-4,0925E-02
~&4,7303E-02
-5, 0€653E~-02
~5,.2404E-02
~5.,4272E=-02
=5,7271QE=-02
~6.1536E=02
-6 H4AGE=02
~T.1717E-02
~T7.5786E=-02

CFe)
1.9313€-03
THETA

1.33R2E+00

3.4 TG9E«0)
4.1551E«01
4 R125F 401
5,4210€+01
5.6913€+01
6.51566+01
5,.G4B5E+01
7.3380E+01
TetS4TE+Q]L
T.9B56E+401
A,2563E+01
B,%2239E+01
8,7563E+01
8,581BE+qQ1}
F.2ISRE+ 01
Q,4254E+01
9.,£316F+0]
9,A532E+01
1.,0058E+02
1.0236E+02
1.0419E402
1.0627E+02
1.0865E02
1,1136E+02
1.1420E402
1.1542E+02
1.1526E+02
1.1352E+02
1.10B6E+(2
1.0727E€+02
1.0317€+02
9.,A532F+0)
G.2TT6E+(1
AR.70464E+01
B, 3261E+01
8.1248E+01
RB.0PS9E«D]
8,2001E+01
B8.4537E+01
B.AZIYE« ]
9,2E826E+01
G, TR26E+01
1.0331E+02
1,.58956E02
1l.1462E+02
1.1985C£«02
1.2431E4+02
1.2797E+D2
1.J030E+D2
1.3328F+02
1,31%26E+02
1.3703E+02
1.3821E+02

CFR

2.2966E-03

3.36BFE+00
1.9953E+00
4.5901E+00
5, 1145E+00
S.5862£+00
S5.584A8F+00
6.2654E+00
6.4840E+00
6.6785E+00
6.6755E+00
6.6727E+00
6.5923E+00
A.aPb6E00Q
6.2086E+00
5.8925E+00
S.S0B3E+00
S.0T24E4+00
4,5334E+00
3.8470E£+00
3,3733E+00
2.7522E+00
1.9848E+00
F.8161E=01
=2.6105E-01
=1.7384E+00
-2 hHAGE +D0
=3.0952E+00
=2.,98713E+00
=2 45960400
~1,5995E+00
-5.2394E-01
T.5130E-01
2.3719E+00
3.9608E+00
4.9133E+00
S.A63I9E+00
S.0524E4+4D0
443184E400
3.1387E400
1.6766E+00
=3.1991E-02
1.6837E+00
3,1B45E+00

SL.4P94E+00
-6,0760E+00
=~6.5205E+00
-6,95)18E+00
=71.5046E+00
B, 2116E+DD
=9,.0065E400
“9,A441E+00
-1.0491E+01

CFsS

2.2851€-03

4. 46216400

CFC

oo

2+.2939E-04

watld)

5.3461€+01

ALPAN

2., T029E+01
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VALUES 0OF DISPLACEMENT THICKNESS MOMENTUH THICKNESSs
AND SHABPE FACTOR FOR THF WHOLE BOUNDARY LAYER (LAST PROFILE).

DELS = 2.602E+00  THETA = 1.192E+00 - W = 2.182E+00.
LIFT COEFFICTENT PROFILE DRAG COEFFICIENT

. = 3,131E+00 £D = S.369E-02

OOOQ'GQQG.QG#QGDHBDG#GQDQ&#QGGDG.DQQGGﬂiﬁﬂ@ﬂﬂ'ﬁﬂﬁﬂiﬂﬁﬁ#ﬂ'ﬂ'ﬂﬁéﬂ'ﬂlﬁﬂ'ﬂﬁﬂﬂﬂ.ﬁi#.ﬂﬁiiﬂﬂﬂﬂﬂﬁﬁ.’.ﬂ'ﬂ.ﬂ\?“‘ﬂ&ﬁﬁ
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LIFY DRaG AND MOMENT SUMMARY TABLE

1TERATION LIFT COEFFICIENT HMOMENTUM COEFFICIENT pRAS COEFFICIENT

1 3.40395 =.78079 L05163

! .2 3.,29825 - 73431 LN5485

| 3 3.21873 -.71122 L35843
[ 3.17688 -.69957 + 05885 ‘
5 3.15483 -.69383 ' .05382
6 3,136%2 . -.69026 L06382
7 3.13130 ' -,68850 .05388

Dﬁoﬂ‘booﬂoﬂﬂonﬂﬂﬂﬂgﬂDﬂnqﬂﬂ&ﬂﬂ-aEQGH‘QODGGDQGQGGIBO‘GGODbéﬁﬂ'ﬂﬂﬁnbﬂodﬁbﬁﬁﬂﬁﬂﬂﬂI"ﬂ"ﬂ'ﬁﬂIGOGGGGHQ’.'&‘GD..‘QBR'



APPENDIX VI

PROGRAM LISTING
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OO0

REPRONUCTMVITY OF THE

T
‘ or .. IS POOR
OVERLAY(FRIS0+0)

PROGRAM VIP(INPUT:IJOI.TAPES:]NPUTvOUTFUT=lDOIoTaPE6-0UTPUTo VIP,]
lTAPEl=1001¢TnPE3=100]'TAPET=10019ThPEB=lOOIrTAPEQMIooln VIP.4
2TAPE10=IODI-TAPEI1=lOOloIAPE12=IOOI) ViP.S

VIP.6
INFINITE SPAN THREE DIMENSIOMAL HIGH LIFT VISCOUS/POTENTIAL FLOW VIP.7
INTERACTION PROGRAM vIP.B
VIP.9

COMMON/NXT /MXT VIP.10

COMMON/NBL/NAL VIP.11

COMMON ZANGLE/ ANGLE vir.12

COMMON ZCL/ CL+CET+COF«COP,DUDI(2Y s CH VIf.13

COMMDN /CPS5/ CPS{600} ViP.14

COMMON/GAMM/GA{G00)»Q(630) VvIiP,15

COMMON/ZGRID/ ZCPI20)+CPII20+30)YGAP YiP.16

COHHON/SLOT/HSS(IOD)oTSSllDO)nDSS(lOO)oCSSilOQ)oUSS(IODl90155(1001V1P.17

COMMON/CURVES/ R{30+2) viP.18

COMMONZXGEH/ 1GEW VIP.1%

COMMON/CLCK/ CLX{4)+CMX (&) VIP.20

COMMON/PHIL/TPHIL VIP.21

COMMON/XFND/ XFIND{20) s NXFIND ViP.22

COMMON/ARC/ TOLL1.TOLLZ VIP,.23

COMMON /NUS/ NUS VIP.24

COMMON /NPT/ NPT vIP.25

COMMON/SWEER/ HMIJRRTHY +KSW VIP .26

COMMON/TQTQ/CONS s GNEQK » XGNQ VIR.27

COMMON/NANGLE /NANGLE ViP.28

COMMON/KPRINTZKPRINT VIP.29

COMMON /NSIDE/ NSIDE vie, 30

COMMON Z1TH/ ITRyITRMAX VIP,31

COMMON /IPRINT/ IPRINTXSKIP vIiP.32

COMMON/ZINSTB/ INSTH.ITFAN VIP.33

COMMON/MTRAN/ MTRAN ViPL3h

COMMON/XYRIP/ KCODETRIP VIP,35

COMMON/GAR? ZGAP{Z2)+5XULRY VIP.36

COMMON/XSOLVE/ISCLVE VIP.3T

COMMON /JMAX, JMAX : viP,38

COMMON /PARAM/ MACH ALPHA+REFAZMATINIREFCsUINJREFXsREFZCREF VIF,39

COMMON/FSTART Y/ CFIsHT+THETALWUTE VIP .40

COMMON /SANGLE/ SANGLE . VIP .41

COMHONJSEG/NCHPTeNFLAP.NF.Nc14)sTEllzl’NPU(4);NPLt4).DUH142) VIP.42

COMMON /S1G/ SIGGEOO)-SIGHAD(EOOIvSIGMA(BpIOO) ViP.43

COMMON /RNE/ RNB - VIP. 44

COMMON /XIN/S XIN(I00) +ZIN(100) +CPINT{I00}»5U1100) ViP.4S

COMMON /TRIPUL/ TRIPUP,TRIPOP VIP .46

COMMON/DENSE /55512000 200 (200} VIP 4T

COMMON /TITLE/ TITLE(B) VIP.48

COMMON /VELCOM/ NPOINTsNPART » IMAX»EX+PRINT VIP .49

COMMON /SCRAT/ ALFS(2001oBETA(EOOvaD(EOO)vCFD(ZDO?oCFl{EGOIa VIPL.S0
lCFZ(EDO)aDELIEDO)vDELSTZ(ZOD)aDELT(EDO}oH(EOD!rHHDS(EOOioHl(EODIe viP,51
EPKIZOO)-RDELIEOO).RINSTB(EOO}&RTRAN(ZUO!-PKBAR(EOO).RTHIEOOI; VIP.52
3StEOO)sU(200)sDU(EOO).SUD(EOO)oUUDlZOO)vTHETlZ(ZOD)-IHETEllZODio vVIP,.53
#THET22{200)oTHT(EOO)-X{EOOl’Y(EGD)sCPCIZDOIoZlEDOioDUMY(éqoolo VIP.S5S
SXlPlaolGOloZ{PIBvIDO)cCQIP(BoIOOloNPPIBI.DUNHYIIQZ) VIP,55

DIMENSION CPU(200)CPL(L00) VIP.S6

DIMENSTION CLS(8)CMS(8)+CDS5(8) VIP .57

REAL MACH 3 VIP.58

VIP,.59

DATA FRIS/4HFRIS/ VIP .60

MTRAN = | VIP.61

READ(5+5200) (TITLE(I}Y«I=1s8) YIP.62

WRITE(G6+6200{TITLE(I) 21518} VIP .61

6200 FORMAT{1HLl+40NK+8210//) VIP .64

READ(5+6700) XXFINO+XPHILoTOLL1sTOLLZ»XSOLVE+XGEM VIP.65

NXFIND = INT{XXFIND) VIP .66
- IPHIL = INT{XPHIL) ViP.617

IS50LVE = INTU{XSOLVE)} VIP.&G

VIP,.69

IGEM = INT{XGEM) . ' - -

115
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6700
30

40

C

IF INXFINNLEQ,0) €0 TO 230

READ(S+6T00) {XFIND(I)»1=1eNAFIND}

IF {NXFIND.GTY,20) STOP 1177 .
FORMAT {8F10.0)

CONTIMNUE

READ(5.5000) ANB+TRIPUP» TRIPOP+SANGLE « TRMAX+REFCoUTN
IF(REFCLEQ.D,) REFC=1l.0

READ({5»5000) XPRINY s XSKIP+REFX¢REFZ2CREF 4 PRINT 4 CASE
MCASE = INTUICASE)

KPRINT = INT{PRINT)

1F IMCASELEG.0) MCASE = 1

NANGLE = 1

DO &40 NSIDE = 1+8

0O 40 I =1ls+100

SIGMAINSIODE+1I) = 0.

RNB=RNB#®1.0E06&

ITR = 1

ITRHAX=INT{TRMAX}

KAMAX = ITRMaX

IPRINTSINT(XPRINT)

KSKIP=INT{XS5K1P)

C INPUT INITIAL GEOMETRY AND CALCULATE THE POTENTIAL FLOW

100 CONTINUE

101

50
60

CALL OVERLAY(FRIS1.0)
IF (MACH.LTL0,) CALL EXIY
CLS(ITR) = CL
CHSIITR) = CM
IF{ITR.LE«2) GO TO 101

ERR = ABS(CLS(ITR)'CLS(I1ﬂ‘11)/AES(CL5(!Tﬂ)’
IFIERR LT «TOLLL) ITRMAX = ITR
IFUIPHIL.GT-ITRMAXY IPHIL = ITRMAX

CONTINUE :

NSIDE = O

WRITE(4£+7000)

WRITE(627400) MACHsALPHA»SANGLESITR

DO 60 N=LloNCMPT

DO 50 NS=1+2

KNSIDE = NSIDE+}

IMAX = NPP(NSIDE)

WRITE (67100 NeNSIOE

WRITE{6.T200)

vIP.70
ViP.71
VIP.T72
YIP.73
VIP.T4
VIR, TS
VIP.76
VIPLTY
ViP.78
VIP.79
viP,.80
VIFP.81
viP.82
ViP.B3
VIP.84
VIf .85
VIP.86
ViP.87
vir.88
VIF.89
VIP.90
VIP.91
VIP.52
viP,33
vIP.94
VIP .95
VIP+96
VIP.97
ViP.98
viP.99
VIiP.100
vIiP.101
VviP.102
vIP.10]
VIP.104
VIP.105
VIP.106
vIiP.107
ViP.l0A
VIP.109
VIP.110
ViP.111
vifF.112

HRITE(&;7300)lX!P(NSlDE!I);ZIP(NSIOE¢!)’CPIP(NSIDE-IDoSlGMA(NSIDEoVIF.ll3

11}s1=) s IMAXD)

CONTINUE

CONT INUE

WRITE (67500

WRITE (6, 7900} :

WRITE(6+8000) |N9CLN‘N)!C“X(N)!N=10NCHPT,
HRITE(6+7500)

NSIDE=0

NSEG=NCMPT

NF=NFLAP

G0 TO11+2+324)+HSEG

KSEG = NSEG » 1

G0 TO S

KSEG = NSEG + 2

IF{NFLAP,EQ.1) KSEG = 3]

GO 70 5

KSEG = NSEG + 3 .
IF(NFLAP.EQ+1) KSEG =
IF{NFLAPLEG.2) KSEG =
6o T0 S

KSEG = NSEG ¢ 1 -
CONT INUE

LSEG=KSEG

3 un

116

VIP,114
VIP.115
VIP,116
VIPL117
vIP.118
VIPL.119
VIP.120
viP.121
viP.122
VIP.123
VIP. 124
VIP.125
VIP.126
viP.127
VIP,123
VIP.129
VIP.130
vIP.131
VIP.132
VIP.133
VIP.134
viP,135
vIP.136
VIP.137



¢ CALCULATE BOUNDARY LAYER
C UFPER SURFACES OF SLAT AN

C

¢ CALCULATE SOURCE DISTRIBU
LLL = 22 (MCMPT=NFLAP)=1
IF (NSIDE.EG.LLLY GO 7O 12

6 .
7

15

16
14

200

12

13

8

IFILSEG) 8,8.7
CONTINUE

NBL = 200
NSIDE=NSIDE+]
IF(NF.EQ.0) GD TC 1&

DEVELOPMENT ON ALL LOWER SURFACES AND
D MAIN WINC

1F (NSIDEEG +NSEG) NSIDE=NSIDE+1

IF(NSIDE.LE.3) GC TO 16
IF (NSEG+GE +3,AND s NFLAP 4 Z

GO TQ 16
CONTINUE

IF INCMPT.EQ. 34 ANE JNSTIDE »

Q.2) 60 10 15

EG.6) GO FO 16

IF (NCHP T EQ.4 ¢ ANDNSIDEWEQa&) 60 T0 16

1F(INSIDE.EQ.8) GG YO 16

KSEG = KSEG + 2

LSEG = LSEG + 1 =
CONTINUE

CONT INUE

NPT=NPP (NSIDE)

0O 200 N=1eNPT _
XININ}=XIPINSIDE N}
ZIN{N)=Z1P (NSIDEsN)
CPIN(N)=CP IP (NSICE oN)
CONT INUE

CALL OVERLAY(FRIS+250}

GO 70 13
CONTINUE

TION FOR EACH SEGMENT

IF (HC(NBL) «GT,2.5) NBL=N3L-2

CF1 = CFYINBL)

H1 = H{NBL)
THETAI = THT(NBL}
UTE = UINBL)
CONTINUE

CALL SOURCE

1F (NCHPT ,EQ+2 4 AND .HFLAF .
IF INCMPT LEQ+1.ANDNSTDE.EQ

c0I = CDTY
LSEGsLSEG-]
GO TQ 6
CONTINUE

EQ.0.AND NSIDE,EQ.4) COSUITR) = CDI1+CDY

+2) CDS(ITR) = COIeCOT

IF {NSEG «GE 3, AND . NFLAP.ZQ.2) KSEG = KSEG = 2

C
€ CALCULAYE FLAP ROUNCARY LAYER DEVELOPMENT

c

10

300

NSIDE = KSEG
REWIND 2

IF(NF) 119211410
CONTINVE
NPT=NPP (NS TOF)

DO 300 N=zlsNPT
XINI{N)=XTP (NSIDE sN}
ZININI=ZTP (NSIDEsN)

SCPIN(N)=CPIP (NSIDE+N}

MTHAN = 2

WRITE (681000

CALL OVERLAV{FRISsZ2:0)
MTRAN = 2

TRIP = SUD(ITRAN)

CALL OVERLAY(FRISs4a+0)

. CALL OVERLAY (FRIS»3s0}

Do 20 1=1+200
SUD(D) 555U
uuD I} usotl)

# N
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VIP,138
V1P.139
VIP.140
VIP.141
VIP.142
ViP.143
VIP 144
VIP.145
VIP.146
VIP.147
VIP.148
VIP,149
VIP.150
VIP.151
VIP.152
VIP.153
VIP.154
V1P.155
vIP.156
VIP.157
VIP.158
VIP.159
VIP.160
vIP.161
ViP.162
ViP,.163
VIP.164
VIP.165
VIP.166
vIP.167
vIP.168
VIP.169
VIP.170
VIP.171
ViP.172
ViP.173
VIP.174
VIP.175
VIP.176
ViP.177
viP.178
VIPL.179
VIP.180
VIP.181
VIP,182
ViP.183
V1P.184
VIP.185
VIP.186
VIP.187
viP.188
viP.189
VIP.190
V1P, 151
ViP.192
ViP.193
VIP,194
VIP.195
VIP.196
VIP.197
VIP.198
VIP.199
VIP,200
VIP.201
VIP.202
vIP.203
VIP.204
V1P.205



20 CONTINUE VIP.206

CALL SOURCE VIP,207
NF=NF=1 VIP.208
NSIDE = NSIDE » 2 VIP.209

Go 10 9 VIP.210

11 CONTINUE ViP,.211
[F(NFLAP.GT40} CCS{ITRY = COT + CDI vip.212
REWIND 3 VIP,213
MTRAN = 1 VIP.214

. yIP.215

IF(ITR=I1TRMAX) 900+100051000 VIP.216

900 ITR = ITR * 1 VIP.217
GO T0 100 viP.218

1000 CONTINUE VIP,219
WRITE (6575000 VIP,220
WRITE (627600) ViP,221
WRITE (657700} vipP.222
WRITE (6+7800) (I1TReCLSC(ITR)+CHS{ITR) +COS(ITR) ¢ ITR=1,y ITRMAX) VIP.223
WRITE (6975000 VIP.224
ITRMAX = KAMAX VIP,.225
NANGLE = NANGLE+l o VIP.226

1R = 1 vie,227
MCASE = MCASE=] VIP,228

IF (NCASE.GT.0} GO YO 100 VIP,229

CALL EX1T VIP.230

600 FORMAT(IH +10F10.5) : VIP.231
601 FORMATIIM +315) VIP,232
5000 FORMATI(BF10.0) ViP,233
5200 FORMAT(BALO) VIP.234
7000 FORMAT (1H0+20X»#ATRFOIL GEOMETRY AND SURFACE PRESSURE DISTRIRUTIONVIP.233
159/) vIP.236
7100 FORMAT{1H0+20Xs2CONPONENT =2413+5Xs #SURFACE 8,13/} VIP.237
1200 FORMAT{1HO»20Xs#X INPUT® 15X #Z INPUT® 10X °PRESSURE COEFFICIENT® VIP.233
1 10% #*SOURCE STRENGTH®/) VIP.239
7300 FORMAT(IH +18XsF10,5+13X+F10.5+10XsF10,5+20%+F10,5) VIP.240
7400 FORMAT (1HOs20XsONACH NO= =0¢F10.5+5Xv9ANGLE OF ATTACK 3%+F10.Sy  VIP.241
L SX+4SWEEP ANGLE 3#,F10+5+5X+*ITERATION %413/} VIP.2642

. 7500 FORMAT(1MO/1H0s15Xs100CIH®)//) ViP.243
7600 FORMAT(1HOs20X+®L IFT DRAG AND MOMENT SUMMARY T4BLE®/) VIP,.244
2700 FORMAT {1HO+22X» ¢ 1TERATION® 13X #LIFT COEFFICIENT® 10X SMOMENTUM COViP,245
1EFFICIENT® 12X ®CRAG COEFFICIENT®/) VIP.246
7800 FORMAT (1HO+22X+1S+18XsF1045518XsF1045918X4F10,5) VIP.247
7900 FORMAT (1H0+20K+2COMPONENT® 10X SLIFT COEFFICIENT® 10X *MOMENTUM COVIP.248
VEFFICIENT®/) . VIP.249
8000 FORMAT(1HO»1AXy15+18%sF10.5518%sF1045) vIP,250
8100 FORMAT (1HO»20X s ®BOUNDARY LAYER DEVELOPMENT ON FLAP UPPER SURFACE VIP.251
1IN SLOT REGLON®) VIP,252

END VIP.253
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10

20
60

T0

40

30
90

8y
50
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SUBROUTINE SOURCE SOURCE.2
COMMON /SCRAT/ ALFS{200) «BETA{2001+C0(200)sCFD(200)sCFL{200) . SOURCE,3
lCFZ(EOO)-DEL(ZOO}-DELSTZ(EOO);DELT(EOO!rH(EOO)oHHOS(EOO!-Hl(?OO)a SOURCE .4
2PK{200) +RUEL{200) yAINSTS(200) ¢ RTRAN(Z00) +PRKBAR(200) sRTHI200) 4 SO0URCE .S
A5 (2000 yUL200) +0UI200) oSUD{200} sUUDI200) s THET12¢200) « THETZE(200)5 SOURCE .6
LTHET22(200) + THT (200D +X {2001 oY (2001 CPCI200)2Z2(200) SOURCE .7
EXIP{Bs100)+ZIP(Bs100)Y«CPIP{A,100)sNPP{B),OUMMY (192} SQ0URCE .8
COMMON /S1G/ SIG(200) +SIGHAD(200) »SIGHMA(S,100} SQURCE.9
COMMON /XA1N/ KINCLOO) s ZINLI00) s CPIN{L00) «5U100) SOURCE.10
COMMON/NPT/NRY . SOURCE.1)
COMMON/NBLZ/ NBL : SOURCE.12
COMMON/ITR/ITRITRMAX SOURCE .13
COMMON/NUS/NUS SOURCE,. 14
COMMON /NSIDE/ NSIDE SOURCE.15
COMMON /SEG/ NCMFTNFLAP#NFPsNC{(4)+TE (4} SOURCE. 16
FACTOR = ITR=~1 SOURCE .17
SIGNPYT = +115=,019FACTCR SOURCE,.18
IFINFLAP.GT.0Y SIGNPT & 515 SOURCE.19
00 S I=lsMUS SOURCE .20
IF(H{T) oGESD,) HIT) 3 D& SOURCE.21
CONTINUE SOURCE,22
00 10 I = 1sNUS SOURCE .23
SIGII) = H{DY®RTHT{TI2ULAL(]) SOURCE .24
CONTINUE SOURCE .25
CALL DCPDX{SIG+SUD+SIGMADsNUS) SCURCE .26
K=NSIDE SOURCFE.27
8 = SIGNPT SOURCE.2B
C = =5IGNPTY SOURCE .29 -
0O 20 1 = lsNPT SOQURCE, 30
SIGHMA (K+I) = TBLUL(SUCIV»SUDsSIGMAD ] sNUSH SOURCE .31
IFISIGMA(KsI) oGECB) GO TQ 70 SOQURCE.D2
IF(SIGMALKs 1) ,LELC) GO TO 60 SCURCE. 13
CONTINUE . SOURCE, 34
GO T0 50 ~ SQURCE, 35
CONTINUE . SOURCE .36
SIGNPT = C SOURCE .37
CONTINVE SOURCE .38
IS =1 =1 SOURCE .39
IF(I.EQ.1) IS5 =1 SCGURCE .40
SLOPE = (SIGNPT = SIGMA{K»IS))IZ{SUINPT} = SUCIS)) SOURCE .4}
IS5 = 15 « 1 : SOURCE .42
DO 40 I = ISS+NPT SOURCE .43
SIGHA(KsI} = SIGMA(K+IS) ¢ SLOPE#{SU(I) = SULIS)) SCURCE, 44
CONTINUE SGURCE .45
IF {NCHMPTLEQe1 ORJNFLAPLEQ.0) GO TO S0 SOURCE .46
MAIN = NCMPT-NFLAP : SOURCE .47
KK = HAIN + MAIN SOURCE .48
IF(NFLAP,EG+2 e ANC.NFPLEG:1) KK = KK » 2 SOURCE , 49
JF(K.NEKKY GO 7O S0 SOURCE.S0
SS = SyOtNaL) SOURCE .51
DO 30 I=1sNPT SOQURCE .52
IF(SU (1) .GE»S5) GO TO 99 SGURCE .53
CONTINUE - SOURCE,54
CONTINUE SOURCE .55
IS5 = [+3 SOURCE.56
IT = [+2 SOURCE .57
IF(ISS.GENPT) GC TO S50 SOURCE .S58
SIGHMAIK I+1) = SIGMAXsT) SOURCE .59
SIGHA(Ky1+2) = STIGHA(Ks L) SOURCE .60
SLOPE = ~SIGHALKs IT) Z{SUINPT)=SULIT)) SOURCE .6}
D0 B0 I=I5SsNPT SCURCE .62
SIGMA(K+I} = SIGMA(KsIT) o SLOPES{SULTI~SULIT)) SOURCE.6I
CONTINUE SOURCE . 6%
CONTINUE - SOURCE .65
RETURN SOURCE .66
END SOQURCE .67



SUBROUTINE NCPDX(UsXeTUsN)
DIMENSION U{1)eX{1}DUCD)
DO 10 I = 1N
IFII.6T.1) GO TO 1
OX1 = X(I+1) = X{D)

DX2 = X{I+2) = Xil+])
0x = Dx1 + Dx2

DUL = UtI+l) = UID)
gu2 = Ul]e2) = ULT+1)
A = DUI®{DA2/0X] + 23]
B = Quz#{DX1,DX2)
DULI) = (A=-B)/DX

GO T0 190

1 IF(I.EQ.N) GO TO 2

OX} = XtI1} = Xti-1n
gx2 = X{I+1) - X(I)
DX = DX1 ¢ Dx2

oUL = UiT) = U(I=1})
pUZ = UtI«l) < U1}
A = DU2eDXL/DA2

8 = Qu1=DxX2/nX1
DULLY = (A+B) /DX

GO TO 10

2 CONTINUE

DXl = X{I=1} = X(I-2)
pxz2 = K1) = X{I-1)
0X = px1 + Ox2

DUl = U{I=-1) =-U{1-2)
DUZ = U{I} = Ull=1)

A = DUZRIDXL1/DX2 +24}
B = DUL=(DXZ2/DX1)
pUCIY = (A=B)/0X

10 CONTINUE

445

24

20
21
22
23

a0

RETURN
END

INTEGER FUNCTION INSERTIZ29XsNDeMs15)
DIMENSION X{1)

THALF(IY = (1 + 1) /2

N=TABS {M}

INSERT = 1

1=} ,

IFINJLEL.1Y GO TO 2

NO=MINO (MDsN=1}

IF(M .GE. 0) GO TO 445

IF (ABS(ZeZ=X(1)=X(N}) o' .€E. ABS{X(1}~X{N))) GO TO 44

TFEXIND oGT o X (1) o BND o2 4 GT o X (M) ) 1=N
IFEACH) WL ToX (1) oANDZLT XN} I=N
GO T0 24

160=1

IFIX(1Y GTe X{Z2))TGO=0

1=THALF {N)

IDLT=1

IDLT=IHALF(IDLY)

DIFsX(I)=2

IF(IGOEQ.0) DIfF2=-0IF

IF(DIFY 30424420

15=1

G0 To 52

IF(I=1) 4044021

IF(I-IDLT) 272+22+21]

[OLT=1HALF (INLT)

1=1-10L7

I=MAXO{I+1}

GO 10 S

IF(IeN} 3l+40+40
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pCPOX.2

OCPOX,.3

DCPOX 4

DCPDX.5

DCPDX.6

DCFDX.7?

0CPDX.A

DCFDX .59

NDCPDX. 10
DCPDX.11
DCPDX,12
DCPOX.12
0CPOX.14
0CPDX.15
0CPDX,16
DCPDXLYT
DCPOX.i8
DCFDX.1%
pDCPDX,20
DCPDX, 21
pCPDX .22
DCPOX,23
NCPDX .24
DCPOX, 25
pCPDX .26
DCPODX .27
DCPDX,28
DCPDX,29
DCPDX,30
DCPDX,.31
0CPDX,.32
DCPDX.33
DCPDX.34
DCPDX .35
0CPDX .36

INSERT,2

INSERT,D

INSERT .4

INSERTLS

INSERT .6

INSERT . T

IMSERT,8

INSERT,9

INSERT,10
INSERT, 11
INSERT,.12
INSERT,.13
INSERT, 14
INSERT .15
INSERT .16
INSERT 17
[NSERT,18
INSERT,.I9
INSERT .20
INSERT .21
INSERT, 22
INSERT .23
INSERT 24
INSERT .25
INSERT .26
INSERT .27
INSERT, 28
INSERT .29
INSERT,J0
INSERTL31



Al

3é
34
35

40
44

43

52

DIF=X{i+})-Z

IFLIGN.EQ.0) DIF=-DIF

IF(DIF) 34434440

15=1+1

GO YO S2

I=1¢I0LT

IF{1-N} 545935

I=1-10LF

1DL T=1HALF CIDLT)

GO TO 34

IF (NDY 44944443

IFt1.EQ.N} GO TO 24
IF(ABS{Z=X(1}) LLE. ABS(Z-X(I+1})) GO TO 24
GO 10 36
I=MINO{MAXO{1s1=(ND=1)/2) s N-ND}
15=1

INSERY = 0

RETURN

ND
%UBRUUI[NE SMLN(XCoCCeBND
DIMENSION XC(4s4)s Blads CCl4)

C ROUTINE 7O SOLVE A SET OF LiNEAR SIMULTANEQUS EGQUATIONS,

NP = Ne)
MM = N=~-1

C TRIANGULARIZATION

50

100

DO 100 K=1lshM

KP = Kel

R =2 le/XCIKK)

DO S0 J=KPN
XCiKsJd¥= REXCIKY])
B(K) = ReB(K)
00100 1=KPsR

S =XCULIWK}

BiI) = B{l}=5#B({K)
D010 J=SKPeN
XCLI+J)=XCLT J)=S#XCIKs )}
CONTINUE

C BACK SUBSTITUTION.

150
200

4]

42
S0

51

CCIMY = BINIZXC{NN)

00 200 TolashM

K * N-]

KP = (el :

S = BIK)

00 150 J=KP#N

§ = S=XC{K+J)®CC LI

CONTINUE

CCiKyr= §

CONTINUE

RETURN .
ENOD

FUNCTION TBLUL (XXX eTosMDN)
QIMENSION X{1}s Y(1)

NO=MD .
IFCINSERTIXXsXoNCoN+T) «EQ. 0} GO 70 43
TBLUI=Y (I}

¢O TQ 81

CONTINUE

M=1+ND

TERP1I=0.

00 50 J=1M

pX=1,

DO 42 K=1M

IF{K LEQ. J} GO TQ 42
PX=(PX/LX () =X(K) ) {XX=X{K))
CONTINUE

TERPI=TERPL+PX2Y (.}
TBLUI=TERP])

RETURN

END
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INSERT.32
INSERT,33
INSERT, 34
INSERT .35
INSERT (36
INSERT 437
INSERT, 38
INSERT .39
INSERT .40
INSERT .41
INSERT 42
INSERT .43
INSERT .64
INSERT .45
INSERT .46
INSERT 47
INSERT .48
INSERT 449
INSERT .50
SMLN.2
SHLN,3
SMLN.4
SMLN,S
SMLN .6
SHLN .7
SHLN.B
SMLM .9
SMLN.10
SMLN.11
SMLN.12
SMLN.13
SHLN,.14
SHLN,15
SMLN.16
SMLN,17
SMLN,18
SHLN.19
SMLN.20
SMLN,21
SMLN,22
SMLN,21
SHLN, 26
SMLN.25
SMLN.26
SMLN.27
SMLN,28
SMLN,.29
SHLN. 30
SMLN,31
SMLN, 32
TELUL.2

TBLUL.]
TELUL .4
TELUl.5
TEBLUL .6
TBLUL,?
TBLULl.8
TBLU1 .9
TBLUY.10
TEBLUL.11
TALUL.12

© TELUL.13

TELULL14%
TBLUL.1S
TEBLU1.16
TELUL.17
TBLUL,18
TELULl.19
TBLUL,.20
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OVERLAY(FRISa1+0)

PROGRAM POTFLOW REPRODUCIBILITY OF THE

COMMON/ ANGLE / ANGLE
COMMON/ NPT / NPY ORIGINAL PAGE IS POOR

COMMON ZITR/ TTRs ITRMAX

COMMON /JUMAX/ JMAX

COMMON/NANGLE /NANGLE

COMMON /XIN/ XIN(IOOI921N1100§;CPIN(100}

COMMON /PARAM/ MACH.ALFHA.REFA;M#T!N

COMMOMN /VELCNM/ hPOINT.NPARToIHAXaEX;PR[NT

COHNON/PO!NT/&RRAY(#GSO)

COMMON/GAMM/GA(G00) »0

COMMON /5EG/ NCHPT.NFLAP.NFP.NC(A)uTHETE(l
l-UCU(#l-UCL(Q!oHCU(h},wCLih)yXYElk)'ZTEla)pDELZ(3)vNG(3I.NPG¢4)
2¢THKTE L&)

COMMON /SCRAT/ SINBD(GOO)aCOSHDl&OO)oTANBDlGOO)-UL{6OD)oHL(600)o
lUCJiZ)oHCJ(Z)9UEJ(2).HLJ12)nUC(GOOl'HC(GOOl'ACIﬁﬂﬂlyASCIOD)
2+H{100)DUMI10192)

COMMON/ZGAPY ZGAPI2}+SXUL2)

COMMCOHN/CURVESY R{30+2}

COMMON/XGEM/ IGEM

COMMON/XSOLVE/ TSOLVE . :

DIMENSION GELIAtEGO)-THET¢600!oCHORoteooi'XPTtﬁooiquTtboolo
le(JO-a).ZU(?O.Qi’XL(30-4)92L130.4);KCOR¢600),ZCOR(GOO);
EXGR!D(JOuB)vZGRIDCJO-J!'DZDX(3013).QG6OD)

EQUIVALENCE IAPRBY'DELTA)o(ARRAY(&OI);THET
l(ARRAY(]BOI)-KPT);(ARRLY(Z#O]IoZPT):
BIARPAYtSOOI)‘!U)o(hRRAY‘Jl?l)oKLiv
3(ARRAY!32ﬁlloZU)u(ARR&Y(3361)oZL)¢
A(ARPAY(34SII-KGR)D)-(APRAYI3S?]l.ZGRID)i(ARRAY(3661!.DZD!|o
S(AQRAY(BTEI)-XCUP};(#RRAY(#SSI)sZCOR!

0ATA FRIS/4HFRIS/

REAL MACH

EPS=1,.0E-0

KTE [H
EM=~1.0
P1=3,1415926%

REFAz=1.0
REWIND 3

AEXIND T
REWIND 8
REWIND 9
REWIND 10

IF(ITR,EQala ANDJNANGLE 0T o1} GO YO 45

IF{ITR,.GT.2) GO T0O 350 '

IF{ITR,GT.1} GO 1O 11
CONTINUE
HNPASS=0 .

Call ROTATE({XUsZU+XL-ZL?

1F({IGEM,GEL1) STCP 7000
NF =0 .

NP=0
NX NCMPY = NFLAP
DO 12 NalsNCMPT '

IFINJLELNX) NPGIN) =

IF{NJLE«NX) GO TQ 12
NF=NF+1

LPL NPLIN=1} .

XTE (NF) XL{LPLeN=-1)

2ZTE(NF) ZL(LPLeN-1)

CONTINUE

IFINFLAPEQ.0) GC YO 21.

y o {ARRAY(1201) +CHORDY»

DO 22 NX=1+NFLAP
N = NCMPT~NFLAP*NX
LPU = NPUIN)

0O 23 L=1+LPU : : -

HL} SQRT((XTE(NX)=KU(LsN) =82 * (ZTE{NX)}=2ULL+N) ) #22)}
IF{L.EQ.1} GO YO 23
S IFGHILY JLELHIL=11) GO TO 23

TF(HIL)LE.H(L=2)) GO TO 24 T

KGAP L-1
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POTFLOW.3]
POTFLOW,.%
POTFLOW.S
POTFLOW.6
POTFLOW.T
POTFLOW,.B
PATFLOW .9
POTFLOW,10
POTFLOW. 1L
POTFLOW.12
POTFLOW.13

2)vNPU(ﬁIoNPL(“)oISTG(ﬁ}POTFLOH.l#

FOTFLOW.15
POTFLOW.16
POTFLOW.17
POTFLOW,18
POTFLOW.19
POTFLOW,20
POTFLOW.2]
POTFLOW,22
POTFLOW.23
POTFLOW.26
POTFLOW.25
POTFLOW.26
POTFLOW .27
PATFLOW.28
POTFLOW,29
POTFLOW,30
PATFLOW,31
POTFLOW.32
POTFLOW,33
POTFLOW .34
POTFLOW.3S
POTFLONW.36
POTFLONW .37
POTFLOW .38
POTFLOW,J9
POTFLOW.4D
POTFLOW . &1
POTFLOW,42
POTFLOW .43
POTFLOW .64
POTFLOW 445
POTFLOW .46
POTFLOW .47
POTFLOW.48
POTFLOW .49
POTFLOW.S0
POTFLOW.51
POTFLOW .52
POTFLOW,S3
POTFLOW .54
POTFLOW.SS
POTFLOW .56
POTFLOW.ST
POTFLOW,58
POTFLOW.59
POTFLONW .60
POTFLOW.61
POTFLOW,62
POTFLOW,.63
POTFLOW .64
POTFLOW.65
POTFLOW.66
POTFLOW.67
POTFLOW .68
POTFLOW .69
POTFLOW.70
POTFLOW.71
POTFLOW,72



24

23
25

22
21

26

15

18

19

20
a0

GO To 25
CONTINUE
KGAP = L
G0 10 25
CONTINUE
CONTINUE
K1 = HIXGAP-1) ,
H2 = H{KGAP)

HY = SQRT L{XUAKGAP sN) =X D {KGAP=1sN)) 832 & (ZU{KGAP

SA = (M]B82 - HRBE2 ¢ HIBR2)/2,#H]
ZGAP (NX) = SORT(H1282 = SA8S2)
1F (SA.LT,0,) KGAP 3 KGAP=1
NPGIN) = KGAP

SXUINX) = SA

CONTINUE

CONTINUE

NF = 0

DO 40 N=1sNCMPY

IF (N, EQ.1CR . NPGIN) LEQ.D) GO TO 26
NF = NF # 1

CONTINUE

DO 30 NSIDE=1+2

IF (NSIDELEQ.1) NLsNPUIN}-]
IF(NSIDE.EG.2} NL=NPL{NI=]

no 20 L=isNL

NP=NPe] .
IFINSIDE.EG.2) GO TCQ 1%
XPTINPI={XU{L*1sN)¢XU{LIN)) /2
ZPTINPY={ZULL ¢ 1 eI ZULL NI} /20
XCXUCL* o NI =XU(L o N}
ZC=ZU{L+1sN}=ZU(L N}

XCOR (NP)Y=XU (L eN)
ZCORINP)I=ZU (L o N}

GO To 18

CONTINUE
XPTINPI= (XL {L*+1sNY#XLI{LIN)) A2
ZPTANPY={ZL (L+1sN)+ZL{LPNI /2,
XCaXL (L*1sN)=XL L +M)

2C=Z2L L s oNI=ZL (LN}
KCORINPY=XL (L *]1eN)

ZCORINPI=ZL (L *#1sN) o
CHORD (NP} =SQRT(XCAXC+ZC2Z2C)
G(NP) = 0.

THET (NP} =04,

DELTALNP}=0.

[F{ZCNEL0.) DELTAINPISATANZ{ZLsXC)
IF{LLT.NL) 0 TO 19
IF(NSIDELEG.1) TUsDELTAINP)

1F (NST0EEQ.2) TL=DELTA (NP}
LUP = NPUIN}

IF(NSIDE.EQ.1) ZTIEU=ZUALUP +N}
LUL = NPL(N)

IF (NSIDE.EQ.2} ZTEL=ZL{LULN)
IF (NS TDE +EQ 2 «ORNPG (N} 2EQ.0) GO TO 20
LG=Le1=NPGIN) .
IF (L ENLNL) NGINF) = LG + 1
IF(LG.LT.1) GO TO 20
KGRIDILGoNF )} =XU (L o N)
ZGRICILGaNF)=ZU(L+N)
NZOX{LGeNFI=ZC/ XL

IF{LLLT-NL} GO TC 20

LL = NPUIN)

XGRIDILG+1oNF) XU(LL«N}
ZGRIDILG+YsNF} ZULLL M)
QZOXILG+1sNF) = CZOXILGINF)
CONTINUE .
CONTINUE

THETE (K¥=TL=TU
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POTFLOW.73
POTFLOW .74
POTFLOW.TS
POTFLOWTE
POTFLOW.T7
POTFLOW.78
POTFLOW.T9
POTFLOW.BO

vN)-ZU(KGAP-lyN)IPOTFLOH.al

POTFLOW.B82
POTFLOW.83
POTFLOW .84
POTFLOW,.BS
POTFLOW,.B6
POTFLOW.87
POTFLOW,.BB
POTFLOW,B89
POTFILOW.30
POTFLOW.91
POTFLOW.92
POTFLOW.93
POTFLGW .94
POTFLOW.95
POTFLOW.96

POTFLOW.OTY

POTFLOW,.98
POTFLOW.99
POTFLOW,.100
POTFLOW.101
POTFLOW.102
POTFLOW,.103
POTFLOWL 104
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40

45
11

i3

.50

55

THKTE (NY=ZTEU-ZTEL
IFIABS(THKTE(N)).LEoEPS) THKTE(N) =0
CONTINUE

WRITE{7) ARRaAY

REWIND 7

NPOINT=NP

READ(5+501) MACH+ALPHA

G0 TQ 13

CONTINUE

DO 1 N =1sNCMPT
IFITHKTE(N) «GT.0.) KTE = 1}
CONTINUE

IF{KTE.EQ.0) GO T0 350
IF(ITR.GTe1) REAC(T} ARRAY
REWIKD 7 '
CONTINUE

ANGLE=ALPHA

IF{MACH,LT.0,) RETURN

1F {(MACH.EQ.EM} GO TO 325
EM=MACH

MATIN=D

IF(ITR.EQ14ANDNANGLE «53T21) READ(7) ARRAY

REWIND 7 :
NPASS=NPASS+]
BT2=1+~MACK®HMACH
BETA=SQRT(BT2}
CON=1a/{2+2P1)
BCON=BETA®CON

DO S0 N=lsNPOINY
SD=SBETACTAN (DELTALNG)

- TAMBD (N)=BD

COSBOINY=1./SQGRY {1, +DD480D)
SINBD (M) =BD?COSBO(N)

DC 300 I=1sNPOINT
XI=2XPTLI}

21=ZPT (1)

pl=TangOt1}
0A=01/872

12=0

J=0

JMAX=20

JuL=0

JT=0

K=0

D0 275 N=1+NCHPT
Ju=JT+1

JT=JTeNC{N) =2
JHAX=JMAX+NC (N}

11=12+]

12=11=-3+NC{HNY
IT=11+NPUIN}=2

IL=1Te1

UCJT=0,.

NMCUT=0,

ACJIT=0,

DO 250 NSIDE=l«2
[F{NSIDE.EQ.1} NL zNPUCR) =1
IF(NSIDELEQ.?) NL=MNPL{N)=]
NL1=NHL¢1

po 225 L=lsNL

J=Jr1

K=K+l ‘
IFII.GT.1} GO TO S8
IF(NSIDE.ER.2) GC 7O S5
XC=XU(L+1oN) =XUTL+N)
ZCaZU{L +1sNY=ZUILeN)

G¢ TG S6

XC=XL (L*1oN)=XL(LsN)
2C2Z2L(L*1+N)=ZL (L +N)
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POTFLOW,.184
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POTFLOW,.186
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Sé
‘58

60

890

90

100

160

2a0

CHORD{K}=SQRT(XCAXC+BTZ222CR2C}
00 100 M=l.2

Ll=LeM=] )

IF (NSIDELEQ.?) GC 70 &0
DX=XT-XU(L1sN}
0Z={ZI-ZUCL1+N))I®BETA

GO TO a0

DX=AT-XL{L1sN)
DZ=(Z21-ZLIL1+M))#*BETA
APM=DX2COSBD(K) +CZ2SINAD (K)
ZPM=NZ4COSED (K} ~DXESINBDIK)
IF(ABS (XPM) JLELEPS) XPM=0,
I {ARS(ZPH) (LEL.EPS) ZP¥=0,
APM2=XPHO®XPM+ZPMAZPH

RPM=0 )
IFIRPM2 6T .0,) RPMaSQRT{RPMZ) .
G=0.

IFIRPMGT40e) G=ALOG(RPH)

F=P1/2.

IF(IXPHEQa0e JANDLZPMEG. 0.} GO TO 90
F=ATANZ (ZP¥: XPM)

CONTINUE

IF‘NSIDE!EQIP.ANOGZPHQEO Ge) F==F
UCJ(N)==F

KCFIM)==G

UL J (M) == {XPMaF +ZPM#G) /CHORD (K)

HLJ(M)Y= {ZPMoF+XPM®(]1,~5))/CHORDI(X)
CONTINUE

UCPM=UCI{L Y =UL (T y+UL (2}
WCPM=WC (1) -wlhJ(l)eWL U2}
ULPM=UL (L) ~UL (2 =uCJ(2)
HLPMsWLJLL Y =Wl JI2 =WCH(2)
USPM=WCJI(2)=WCJIIY)

WSPM=UCJ(L)-UCJI(2) .

UCTDY = (UCPHTCOSAD (K} ~WCPHESTNBD (K} ) *CON
WC{J)= (WCPMECOSPC (K} +UCPMeSINBD(K) ) °BCON
UL () = (ULPM®COSBD (K) =WLPMeSINBD (K} ) #CON
WL ()= (WLPM®COSBC (K} +ULPMESTNBD(K)) *BCON
USJI=(USPMUCOSBD{K}=WSPKSSINBD (K} ) #BCON
WSJE (WSPM*COSADIKY «USPMESINBD{K) ) 2CON
UCJT=UCJIT+USY

WCJTaWCIT+wSy

ACJUT=ACIT+uSJ=DBRUSI

IF{NSIDE.EQG+2 AND.LLEQ.Y } GO TO 160
IF{L,GT«1) UC{NI=C{J}+UL (U=1)

JIF (L oGTal) W ldr=wC(J)eWL (J=1}

G0 TO 200

AS{LISUC{JY +NBEWC (J)
uciJLisuc by «uC i)

WCLJLY=WCIJLY +WC 1)}
ACLJLY=WCLJLY=DT2UC {JL)

ut tJd=11=0L ¢

Wl tJ=11=wL{J}

J=J-1

GO TOo 225

ACtY=HC (N =-NI=UC ()
AS{LY=UC L)Y +NBEWC (J)

IF{L.LTW.NL) O TC 225

IF(NSIDEEQ.2} GC TO 220

UCUINI=UL () )

WCU{N)=WL (J)

ACU=HCU (N} -DI®UCU (N}

ASINL1)=UCU(N) +DERNCLHIN)
IF(I.LT+11,0R1.CTLIT) GO TO 215
1I=1-11+1

00 210 LL=1eNL

IFILL.NELIT) GO TO 210

ASILL)Y==ASH{LL)
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POTFLOW.242
POTFLOW.243
POTFLOW.244
PCTFLOW.245
POTFLOW.246
POTFLOW.247
POTFLOY.248
POTFLOW.249
POTFLOW,.250
POTFLOW.251
POTFLOW.252
POTFLOW.253
POTFLOW.254
POTFLOW.255
POTFLON .256
POTFLOW.257
PCTFLO%.258
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210
215

220

222
224
22%
250

255

260
215

285

286

2940

3090
325

3540

400
S00
501
ol
660

AS(LL+1)¥==AS(LL+1)

GO TO 225 .
UCLINY=UL{J?

WCL EN)Y =WL 1))
ACL=WCL (N} =DT12UCL (N)
AS(NL1Y=UCL {N)+DB=HCL (N}
1F(1LTeILo0ReYaCGTul2Y GO TO 224
1I=1=-1L+1

DO 222 LL=1eNL .
IF(LL.NE.II) GO YO 222
ASILLY==ASILL}
AS{LL*1)==AS(LL+1)

CONTINUE .
WRITE (1) ACL,({AS(LL)+LL=1+NL1)
CONT INUE

CONTINUE

ycJimr=sucJay

WC(JTI=NWCJIT

ACLJT)=ACJITY )
IF{THKTE (N) «ENo0oO0R.ITR.GT,1) GO TO 255
UCtJT =0,

WCIJTI=0,

AC{JTI=ACU=-ACL

CONT INUE

NENES

IF (NCMPT.EQ+1.,0R,.ISOLVE.EQ.0) GO TO 275
IF(I.LT.11,08.1.6T7,12) GO TO 275
WRITE(I)Y (AC{I1+11=1)s1ix1sJIT)
00 260 11=1+JY

AC(1T+11=1)=0,

CONTINUE

J=0

K=0

0O 290 N=1+NCHPY

J2=NC (N)

Jl=J2=]

JT=242=2

DO 290 JJ=1+J2

J=J+1

IF{JJ.GT.JT) GO Y0 285

K=Kel :

UL (J1=UC{K)

WL {dY=HCIK)

GO TQ 290

IF tJJ.EQ.J2) GO TO 286

UL () =UCUIN)

WL () =uCUIN)

GO TQ 290 '

YL {1 =YCcL{N) !
Wi (JI=HCL N}

CONTINUE

WRITE(8)Y (UL 1) oML (J) »J=1 s JHAX)
WRITE(9) (AC(J) #J=1+NPOINT)
CONTINUE

REWIND 8

REWIND 9

REWIND 1

REWIND 3

IF{ITR,GE+2) REAC(T) ARRAY
REWIND T

CALL SOLVE

HETURN

FORMAT{1415}

FORMAT(TF10.0)

FORMATI(IH +10F10,5)
FORMATITIS9F10,5)

END
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PCTFI.OW.327
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10

102

195

106

107

108
102
104

SUBROUTINE RNTATE (XUsZUsXL+ZL)
COMMON/DZDX/ DDX(30)0D0DZ130),05(30)
COMMON/XFND/ XFIND(20) +NXFIND

COMMON/SCRATY  XXS5(30)+ZZ5(30)eTS(30)+XR(30)+ZRI30) +TEMP(I0) s
1RAD(30) o XXULT004) 92ZUCI0+6) o XKL (T0»4) 2 ZZL (30240 4 XPW 3D o XPC(3}

27PH(3)+ZPC(31+DELF () + XK (30) + ZK (30} » DUMMY (8035)

COMMON/SEG/ NCMPT o NFLAPSNFP o NCL4) p THETE(I2) sNPU(4) oNPL L)y

1DUM{28)sDELZ(3)+CUMH {11}
COMMON/CURVESY R{30+2}
DIMENSTION XU (30943 4ZU130+4) 4 XL (30080 7L (3004)

READ(5,500) NCMPT sNSLAT+NFLAPs (NPUCNY ¢+NPL{N) yNE1+NCHPT}

NF = 0

DO 10 N = 1» NCMPY

LPU = NPUIN)

LPL = NPLI(N)

NCIN) = LPULPL

READ(S,501) (XXULL N} sL=15LPU)
READ{5+501) (ZZU(LsN)sL=1sLPUY
READ(54501) (XXL (L NI sL=1sLPL)
READIS9501) (ZZL{LNIsL=1sLPL)

NMM = NCMPT - NFLAP

IF (N,LELNHN) GO TO 1B

NF = NF » 1

DELZ(NF) = 2005

CONTINUE

M =1

NPIVOT = NCMPT = |

IFINPIVOT.EQ.0) €O TO 101

PIVOT POINTS IN WING CCORDINATES
READ{S+501) (XPW{N)+ZPH (NI +N=1+NPIVOT)
PIVOT POINTS IN COMPONENT COORDINATES
READ(5+501) (XPCIN}»ZPCIN},N=1sNP1IVOT)
FLAP DEFLECTIONS

READ(S5+501) (DELF (N) +N=1sNPIVOT)

N=)

NPIVOT =1

IF {NSLAT.EQ.0) N=2

CONT INUE

IF (N,EQ.2) JM=]

IF (NSLAT,EG.1) 1N=2

I = NPIVOT

BX = XPWil) - XPC({1)
DZ = IPwil) - ZPCID -
TH = DELF{1)}/57.2957795

DO 104 NSIDE =192
IFINSIDELEQ.1) NL = NPU{N)
IF(NSTDELEQ.2) NL = NPLIN)

00 103 L=1.NL

IFINSIDE.EQG.2) GO TO 105

XPP =z XXUIL+N)

ZPP = ZZUIL+N)

GO TO 106

CONTINUE

XPP = XXLALsN)

ZPP = 271 {LsN)

CONTINUE

CALL ROTANIXPPyZPPsTHaXPCLTI2ZPCHINI 9DXs0Z2 XX 72}
IFINSIDE.EQ.2) GO TO 07
XUILsN) = XX

ZUtLN) = 22

GO TO 108

CONTINUE

XL{LsN) = XX

ZL(LsNY = 22

CONTINUE -
CONTINUE :

CONTINUE .
IF‘N-EﬂoloﬂNgnNSLAToEQ'l, N=N+1
N = N+l
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SAPR,.119
SAPR,140
SAPR,.141
SAPR.142
SARPR.143
SAPR,144
SAPR.145
SAPR.146
58PR,147
SAPR.148
SAPR,.149
SAPR.150
SAPR.151
5APR.152
SAPR.153
SAPR. 154
SAPR.155
SAPR.156 -
SAPR,.157
SAPR,.158
SAPR,159
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SAPR,.161
SAPR.162
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SAPR,.164
SAPR.165
SAPR,166
S54PR.167
SAPR,. 168
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5APR.171
5APR.172
SAPR.1713
SAPR.174
SAPR.1TS
SAPR.176
SAPR.177
GAPR,. 178
SAPR,179



101

112
109
110

112

116

121

117

NPIVOT = NPIVOT +1i
1IF{N.GT.NCMPT) GO TO 101
GO TO 102

CONTINUE

N = IM

00 110 KSIDE = 1,2
IFINSIDELEG«1} NL = NPUIN)
IFINSIDE.EQs7} NL = NPL (N}
DO 109 L =1sNL
IFINSIDE.ER.2) GC TO 111
AUTLeNY = XXU(LeN)

ZULLsN) = ZZU{LeN)

G0 10 112

CONT INUE

AL (LaMNY = XX {L+N)

ZUILsNY = 2ZL (LN}

CONT INUE

CONTINUE

CONTINUE

dRITE(G+602}

DO 113 N =1+NCMPT
WRITE(E+603) N

LPU 2= NPUIN)

LPL = NPLIN) \
WRITE(O+604) ’
WRITE (6+606) _
WRITE(&+608)

WRITEL6+807) (XXU(LON)aZZU‘LtN’!IU‘LoN}9ZU'LON)CL’}QLPU’
wWRITE(£4+605)

WRITE(6v606)

WwRITELG+608B)

WRITEL(6+607) (XKL (LMY s ZZL AL o) o XL (LN} 2L {LoN) oL =1sLPL)
CONT INUE

IF(NFLAP.EG.0() GO TO 120
READ(5.+501) SIGMA

00 114 WX =) NFLAP

H =2 NCMPT-NFLAP+NX

LPU = NPUIN}

SLPI = 0.

SLPN = 0,

00 116 L=1+LPU

XK (L) = RULL,N)

ZK(LY = ZUILWN)
TEMP (L)Y = HXULLsN)}

CONTINUE

IF (NXF IND.EQ,0) GO TN 121

IFINX.GT.1) 50 TC 121

DO 119 I=1sNXFINO '

XFIND(I) = TOLULIXFIND{I) +TEMP#XK 21 sLPU)

CONTINUE

WRITE (626013 (XFIND(I) + Ix1¢NXFIND}

CONTINUE

CALL KURVI(LPUsXK2ZKsSLP1sSLPNsXR+ZRsTEMP 59 STGMA)
T =2 Q.

DO 17 L =1.LPU

CALL KURVEG(TeXSsZSsLPUyXKeZKsXR4ZR2S525TGMHA}
T = =T
£XS L)Y
Z25(L)
IS(Ly = T

T =71 + OS(LHY/S

T ==7

CONTINUE

XXS(1) = {XAS{2)/0S(1} + XXS{2)/D5(2) = XXS{3)/DS(2))1*D5{1)
725(1) = (ZZ5{2)}/D5(1) ¢ Z225(2)/05(2) = 225¢3)/DS(2)1%D5(1)
SLP]. = 0.

SLPN = 0.

CALL CURVI(LPUTSaXXS+5LPL+SLPNsXRsTEHP»SICMAYL

SLPY = 0, ' -

[

XS
25

H W
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S5APR.20]
S5APR.204
SAPR 205
SAPR,.206
SAPR.207
SAPR,.208
SAPR.Z09
SAPR,.210
5APR.211
SAPR,212
SAPR,Z13
SAFR.2Y14
SAPR.21S
S5AFR,.216
5APR,217
SAPR,.Z18
SAPR,219
SAPR.220
SaPR.221
SAPR. 222
SAPR.22]
SAPR,224
SAPR,225
SAPR,.226
SAPR,.227
5APR,228
S5APR,22%
SAPR.230
S5APR.231
SAPR,.232
SAPR.233
SAPR.234
SAFR,L.235
S5APR,.216
SAPR.237
SAPR,238
SAFPR.239
S5APR.240
SAPR.241
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SAPR,.244
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s NeaReRaXyl

118

115

114
120
500
501
€01
602
603
604
€05
606
607
608
701
702
701
704

SLPN = 0,

CALL CURVIILPUSTSZZ5+SLP14SLPN+ZR«TEMPSIGMA) SAPR.2S50
1T = 1 SAPR,.251
GO 118 L=1:LPU SAPR,252
T = ¥I51(L) ) SARR,.2523-
DOX{L) = CURVDI(T+LPUsTSeHXSsXR+STGMASITY SAPR,254
DDZ (L) = CURVDIT+LPUsTS+2ZS+ZR+SIGMAITY GAPR.255
IT = 2 SAPR,256
CONTINUE ! SAPR,.2ST
CDX(1} = (ODX{2)/DS{1) * DOX(2)/CS(2) - DDX{Iy/D5(2))4D5(1) SAPR.258
DBZ(1) = (ODZ(2)/DS(1) + DDZ(2)/05(2) = pozZ{3)/DS(21)*DS(1) 5APR,259
00 115 L =1sLPU - S5APR.260
XNUM = (XXS{L)o%2 o Z225(L)1®82)0#],5 SAPR,261
DENOK = AXS{L}®0DDZ(L} = ZZS(L)I®DDX{L) SAPR,.262
RULsNX) = (XNUM/DENQOM) S SAPR,263
CONTINUE SAFPR,264
WRITE(6+704) SAPR.26S
WRITELG6«TO]} SAPR,266
WRITE (64702} SAPR, 267
YRITE (6,703} (XEIL) o 2K (LY +R{L ¢+ NX} +L=14LPU) S5APR.268B
WRITE(6+704) SAPR.269
CONTINUE SAPR,ZTO
CONTINUE . S5APR,271
FORMAT(1415) SAPR,272
FORMAT{TF1G+0) SAPR.272
FORMAT(1HO+10F10.5) SAPR.2T4
FORMAT(IHO s 40X s ®ATRFOIL GEOMETRY®/} S5APR.27S
FORMATLIHO 40X+ 2COMPONENT =#,13/) SAPR,276
FORMAT{1HO 30X e 2UPPER SURFACE COOQRDINATES®/) SAPRLZTT
FORMAT (1HO 30X +®LOWER SJURFACE COORDINATES*/} SAPR.278
FORMAT (IHO 220X e ®INPUT® 945Xy 2LOFTEDE/) SAPR.279
FORMATCIHO 35X oF10.5s10A+F10.5920X+F10,5+¢10%9F10.5) S5APR.280
FORMAT (1RO 10X e RN INGy:SXe0Z=INE 320X 8X=QUTH 15X, #Z-0UT#/}) SAPR,281
FORMAT (1HO 40X +#RADIUS OF CURVATURE ON FLAP UPPER SURFACE®/) SAPR,.282
FORMAT(1HD + 10X+ 2X=COORD® 14X ©Z-COORC® 10X ®RADIUS®/) SAPR,.283
FORMAT(LHO »SX¢F10,5¢12%¢F10.S18X+EV245) SAPR,2B4G
FORMAT{IHO/L1HOy 1S X4 100(1IH®)}//) : SAPR, 2895
RETURN SAPR.286
END SAPR,.287
SUBROUTINE ROTANIXsZ+THeXOsZ20+0X:029XX+Z22) SAPR.289
X2 INPUT COORDINATES SAPR,290
TH FLAP OR SLAT DEFLECTION ANLGE ~ RADIANS (CLOCKWISE POSITIVSAPR.291
X020 PIVOT POINT (INPUT COORDINATES} : SAPR,292
DX+D2 TRANSLATION TO MAIN AIRFOIL COORDINATES S5APR,293
XXeZ2 OUTPUT CCORDINATES SAPR,.294%
XB = X=XQ S5APR.29S
IB = Z=-70 SAPR, 296
XB1 = XB®CQS(TH) « ZB#SIN(TH) 5APR.297
2Bl = XB*{(~1)1#SIN({TH) ¢ ZB2COS(TH) SAPR,.298
XX = X8l ¢« X0 + CX 56PR.299
I2 = I8l + Zo + 02 SAPR,300
RETURN S5APR,LAN1
END 5APR,302
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SUBRQUYINE KURV1 (NyXsYsSLP1+SLPNsXPsYPTEHP »S»STGMAL
THIS SUBROUTINE CETERMINES THE PARAKMETERS NECESSARY TO
COMPUTE A SPLINE UNDER TENSION PASSING THROUGH A SEGQUENCE
OF PAIRS (X{1)aY{1))aener (XINIsYIND) iN THE PLANE. THE
SLOPES AT THE TWC ENWDS OF THE CURVE MAY BE SPECIFIED OR

"OMITTED. FOR ACTLAL COMPUTATION GF POINTS ON THE CURVE 1T

15 NECESSARY TO CALL The SUBROUTINE KURVZ2,
COMMON/DZOX/ DX{30)+0Y(301,D5030)

INTEGER N

REAL XENY e ¥ (N) o XP (N) » YP AN} s TEMP {N) s S52SIGMA
DEGRAD=E3.1415%26535897932/180.

NM1=N-1

NP1=N+]

DELX1=X{2)=X(1)

DELY1=Y{2)=Y {1}

BELS1=5QRT (DELX1#0ELX+DELY1#DELY])
DX1=DELXI/DELS)

OY1=DELY1/DELS]

DETERMINE SLOPES TF NECISSARY
IF {SIGMA.LT,0.) GO TO 70
SLPP1=SLPI1=DEGRAL |
SLPPN=SLPN#DEGRAC

SET UP RIGHT HAND SIDES OF TRIDIAGONAL LINEAR SYSTEM FOR XP

"AND YP

XP11)=pX1-COS{(5LPP1}
Ye(11=0Y)1=SIN{SLPPL)
TEMP {1)=DELS]

RSy = TEMP(1}
S=DELS1

DX(1) = COS{SLPPD)
gY (1) = SIN(SLPPD)
IF {N.EQ.2) GO TC 30
00 20 TI=2+NM}
DELX2=X(I+1}=X{I}
DELYZ2=Y(T+1)~Y (1)}
DEL52=SQHT{DELXZ”DELXEODELYE'DELYE)
OX2=NELX2/DELS2
DY2=0ELY2/0ELS2
xP{I)=0X2=DX1
YP11)1=0Y2-0Y1
TEMP{1)=0ELS2

ns{Iy = TEMP{I}
DELX1=DELX2
DELYL=DELY2
DELS1=DELS2

A = DY2%DX1/DX2

B = 0Y1eDX2/0X1
DR(I) = L5°{0X1 + 0X2})
DYLI} = ,5%{a + )
OX1=pA2

DY1=0Y2

ACCUMULATE POLYGONAL ARILENGTH
S=5+DELSI]

AP N} =COS{SLPPN)=DX]
YR UIN)=SINISLPPN)~DY]

DA{N) = COS(SLPPN)
DY{N) = SIN{SLPPN)
DSINY = DSiN-1

DENORMALIZE TENSION FACTOR

SIAMAP=ABS (STGMAY #FLOAT IN-1}/5
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SAFPR,.I0G
SAPR,305
SAPR 306
SAPR.307
SAPR,308
SAPR,309
SAFR 310
SAPR,311
SAPRL,312
SAPR,313
SAPR.314
5APR,I15
54PR,.316
SAPR.317
SAPR.318
SAPR,319
SAPR 320
SAPR.121
SAPR.322
SAPR,323
SAPR 324
SAPR.325
5APR,126
5APR.327
SAPR.J28
SAPR.329
SAPR,310
5AFPR.3]1
5AFR.332
5APR.333
SAPR,334
5APR (335
5APR,316
5APR,137
SAPR.338
SAPR.339
SAPR,.J40
SAPR,341
SAPR.342
SAPR L343
SAPR.3G4
GAPR, 345
SAPR, 146
SAPR.J4T
SAPR.348
SAPR,349
SAPRLIS0O
SAPR,351
SAPR,352
SAPR,.353
5aFPR 154
SAPR, IS5
SAPR,3S6
SAPR.357
SAPR,358
SAPR, 359
SAFPR.3K0
5AFR 361
SAPR .62
S5APR,.363
SAPR.3hA4
SAPR,365
S5APR 366
SAPR,.36T
S5APR,.368
SAPRL36S
SAPR,L,370
SAPR,.3T71
5APR,372
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PERFORM FORWARD ELIMINATION ON TRIDIAGONAL SYSTEM

DELS=SIGMAP®TEMP (1)

EXPS=EXP{(DEL3)

SINHS=,5¢{EXPS~-1./EXPS)
SINHIN=1 ./ {TEMP (1) #STNK3)
DIAGL=SINHIN® (DELS®.5¢ (SXPS+]./EXPSI=5INHS)
DIAGIN=1./01AG] .
XP(1)=DIAGINaXP{])

YPL{1)=PIAGINeYP (1) .

SPOIAG=SINHIN® {SINHS-DELS)
TEMP(1)=DIAGIN®5FDIAG

IF IN.EOQ,.2) GO TO 50

PO 40 I=2sNMI

DELS=SIGHMAPRTEMRIT)

EXPS=EXP(DELS?

SINHS=.5° {EXPS=1./EXP5)
SINHIN=1,/{TEMP {1} 2SINHS)
DIAGZ=SINHIN® {DELS® (,5® (EXPS+]1./EXPSI)=SINHS)
DIAGIN=1 ./ (DTAG1+DIAG2-SPDIAGRTEMP(I~-1))
XP{1)=DIAGIN® (XP(I)=SPDIAG?XPL{I=1))
YP(1)=DIAGIN=(YPII)=SPDIAGRYP(I=]1))
SPOIAG=STNHIN® (SINKS-DELS)
TEMP(I}=DIAGIN®SPDIAG

DIAGLI=01AG2
OIAGIN=1,/{DTAG1-SPDIAGATEMP INN1))
XP{NI=D1AGIN® {XP (N}=SPOIAGeXAP {NH1)}
YP{N}=DIAGIN® (YP(N)=SPDIAGPYPINML)) -

PERFORAN BACK SUBSTITUTION

DO 60 I=2+N

IBAK=NP1-1

XP{IBAK) =XP { [BAK) =TENP (TBAK) #XP (TBAK+1)
YPUIBAK)=YP{I[BAK)-TENP (IBAK) @ YP (1BAK+])
RETURN

1IF (N.EQ.2) GO TC 80

IF NO SLOPES ARE GIVENs USE SECOND ORDER INTERPOLATION ON
INPUT DATA FOR SLOPES AT ENDPOINTS

DELS2=SQRY(IX(3)=X{2))222+{Y{3)=¥{2))ns2)
DELS12=DELS) +DELS2
Cl=-(DELSIZ2*NELS1)/DELS12/0ELS]
C2=DELS12/DELS1/DELS2

C3=-DELS1/DELS12/DELS2

SXaC]eX (13+C22X{2)+C3%X()

SY=Clevy(1}+C28Y (2)4CI0Y ()

SLPPI=ATANZ (SY#5X)

DELNM1=SORT{ (X (N=2)=X(NAL) }2o2s (Y IN=2}=-Y (NML))we2)
DELMN=SORT C{X(NM11 =X (N1} 22+ (Y (NH1)=Y (N)) %2}
CELNN=DELNM] «DELN

Cl=(DELNN+DELN) /CELNN/DELN
C2=~DELNN/DELN/DELNM]

C3=DELN/DELNN/DELNM]

SX=CIUX (N=2) + C2#X INML) ¢ 18X(N) a
SY=CI®Y (N=2) +C2%Y (NM1) <12V (N}

SLPPN=ATANZ {SY5X)

GO 70 10 -

IF ONLY TWO POINTS AND nNO SLOPES ARE GIVENs USE STRAIGHT
LINE SEGMENT FOR CURVE

XP({1)=0.
XP(21=0,.
YP{1)=0,
YPI2)=0a
RETURN
END
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SAPR.374
SAPR,37S
SAPR 376
SARR,37T
SAPR,178
BAPR.3TG
SAPR.IA0
SAPR,3I81
SAPR,3A2
SAFR.383
SAPR,3A4
SAPR,.38%
SAPR,386
SAPR.387
SAPR,JEB
SAPR,389
SAPR,390
SAPR,391
SAPR,.392
S5APR.393
SAPR, 394
SAPR.I9S
SAPR,I96
SAPR,397
SAPR,398
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SAPR,403
SAFR.404
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SAPR.406
SAPR.407
SAPR.408
SAPR.409
SAPR.410
SAPR.411
SAPR,.,412
SAPR,.4H13
SAPR.414
SAPR.415
SAPR,416
SAPR.GIT
SAPR.418
SAPR.419
SAPR.420
SAPR,.521
SAPR,422
SAPR.423
SAPR 424
SAPR 425
SAPR.426
SAPR.427
SAPR,428
SAPR 4429
SAPR.430
SAPR.431
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DO O -

IO NN

WO

SURRQUTINE KURVEC!?,RSyYScN;XonXPvTPvSvS!GHAi
INTECER N
REAL TeXSeYSsXIN)Y e YINYsXPIN) 2 YP{N) »52SIGHA

DENORMALTZE SIGMA .

SIGMAP=ABS (S|GMA) FLOAT IN=1) /S i
STRETCH UNIT INTERVAL INTO ARCLENGTH DISTANCE.
TN3IABS (T2S) : '

FOR NEGATIVE Y START SEARCH WHERE PREVIOUSLY TERMINATED»
OTHERWISE STARY FROM BEGINNING

IF (T.LT.0,) GO TO 10

1122

A5=x{1)

¥S3Y(l)

SUM=0.

IF (T.LE.D,) RETURN

CONTINUE

DETERMINE INTO WhICH SEGMENT TN IS MAPPED

00 20 1=I1sN

DELX=X{1)=X(I=-1)

DELY=Y (1) =Y{T=1) -
DELS=SORT (DEL XSDELX+DEL {#DELY)

IF (SUMeDELS-TN) 20430430

SUM=SUN+DELS ‘ : .

IF ABS(T) 1S GREATER THAN l.s RETURN TERMINAL POINT ON
CURVE

XS=X(H)
¥YS=Y (N}
RETURN

SET UP AND PERFORM INTEHRPOLATION

DEL1=TN=5UM

DEL2=DELS-DEL]

EXPS1=EXP{SIGMAPEDEL])

COSHO1 = «S*({EXPS] + 1./EXP51)
EXPS=EXPISIGMAPELEL2)

COSHDZ = «S¥(EXPS + 1./cXPS)
£XPS=EXPSI®EXPS

SINHG= 5% (EXPS~1./EXPS1/SIGMAP

XS = (AP{I)*COSHO1=XP(1-1)RCOSHD2)/5INHS o
V(XTI =XP LTI = (X {I=1)-XP{]=1)))/CELS

¥S = (YP(I}®COSHC] =YP({f=1)eCOSHDZ2)/SINHS *
LAY =YPLI) ) —¢Y ([=1)=YP{1I~1) ) ) /DELS

11=1

RETURN

END
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SAPR 442
GAPR.&4 G
SAPR 445
GAPR,446
SAPR.GGT
SAPR . L4B
SAPR 449
SAPR.450
SAPR,451
SAPR 452
SAPR.453
SAPR 454
SAPR 455
GAPR 456
SAPR, 457
SAPR.4598
GAPR,459
SAPR,460
SAPR,.461
SAPR.4&2
S5APR 463
SAPR 464
GAFR . 465
SAPR 466
SAPR 487
SAPR,468
SAPR.4ET
SAPR.A4TD
GAPR.4T1
CAPR,472
CAPR 473
SAPR,47TG
SAPR 4TS
SAPR 476
SAPR.A4TT
SAPR,.478
SAPR. 479
SAPR.480
SAPR.481
SAPR,.482
SAPR,483
SAPR.4AG
SAPR 485
RAPR 486
SAPR,487
SAPR.488
SAPR 489
SAPR (490
SAPR.491
SAPR.4G2
SAPR .49
SAPR 494
SAPR 495
SAPR.496
SAPR 4937
SAPR,.498
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SUBROUTINE CURV] (NeXeY :SLPLsSLPNsYPeTEMP 2 SIGMA)

THIS SUBROUTINE CETERMINES THE PARAMETERS KECESSARY T0
COMPUTE AN INTERPOLATORY SPLINE UNDER TENSION THROUGH
A SEQUENCE OF FUNCTIONAL VALUES. THE SLOPES AT THE TwWO

ENDS OF THE CURVE May BE SPECIFIED OR OMITTED, FOR ACTUAL
COMPUTATION OF POINTS O THE CURVE 1T 15 NECESSARY TO CALL

THE FUNCYIQN CURVZ.

INTEGER N !

REAL X(N}sY{N)sSLPIeSLPNsYP(N) »TEMP (N} 9 STGHA
NM1=N=-1

NR1=N+1 -

DELX1=Xx{2)~X(])

DX1=(Y(2)=-Y{1))/CELX])

DETERMINE SLOPES IFf NECESSARY

1IF (SI1GMALLTY.0.) GO TO S0
SLPP1=5LP}
SLPPN=SLPN

DENORMALIZE TENSION FACTOR
SIGMAP=ABS(SIGMA} ¢FLOAT IN=1) /7 {X{N)I=X(1])

SEY UP RIGHT HANGC SIDE AND TRIDIAGOMAL SYSTEM FOR YP AND
PERFORM FORWARD ELIMINATION '

DELS=S5]GMAP®DELX]

EXPS=EXP{DELS) .

SINHS= .S58 {EXPS~1,/EXPS)
SINHIN=1,/(DFLX1®SINHS)
DIAGI=SINHING {DELS?,5¢ (SXPSe} . /EXPSI=SINKHS)
D1AGIN=1./001AG1

YP{1)=DIAGINe (DX1=SLFPP])

SPOIAG=STNRIN® {SINHS=DELS)
TEMP{11=DIAGIN®SPDIAG

1Ff (N.EQ.Z) GO TO 30

00 20 I=2eNM)

DELXZ=X(1+11=X(1)

DX2=(Y{I+1}=Y{1})/DELXD

DELS=SIGMAPeNELXY

EXPSsEXP{DELS)

SINHS= 59 {EAPS~]1./EXPS)
SINHIN=1,/(DFLX29S]INHS}
DIAGZ=SINHIN2 (DELS®(,52 (EXPS+ e /EAPS) ) =STRKS)
CIAGIN=1./(D1AG1+DIAG2=5PDIAGRTENP (1<1})
YP(IV1=DIAGINS (OXN2~DX1=-5SPDTAG2YP(I~1})
SPDIAG=SINHIN® {SINH5=-DELS)
TEMP{1)=DIAGIN®SPDIAG

0xi=0x2 .

DIAGL=DIAG2
DIAGINT1./{DIAGL=-SPDTAGHTEMP (NM1))
YP{NY=DIAGIN® (SLPPN-DXZ=-SPDI1AGHYR (NH1)}

PERFORM BACK SUBSTITUTIIN

GO 40 1=2sN .

1BAK=NP1-1

YP (IBAK)=YP ([BAK)-TEMP { [BAK) #YP (1BAK*1)
RETURN

IF (NJEQ.2} GO TO 60

IF NO DERIVATIVES ARE GIVEN USE SECOND QRDER POLYNOMIAL
INTERPOLATION ON INPUT DATA FOR VALUES AY ENDPQINTS,.

DELXZ2=X(3)=X(2)
DELX1Z2=X{3}-X{1)
Clz=~{DELX12+NELX1)/DELXLZ2/DELX]
C2=DELX12/0ELX)Y/CELX2

5APR.S500
SAPR.SH1
SAPR.SO2
SAPR 503
SAPR.504
SAPR,505
SAPR,S06
SAPR.SO7
SAPR,.508
SAPR 509
SAPR,510
SAPR.S11
SAPR,S12
SAPR.S513
SAPR.G14
5APR,519
SAPR.516
SAFR.517
SAPR,S518
SAPR,S19
SAPR.520
58PR 521
SAPR.522
SAPR.523
SAPR,.524
SAPR,S52%
SAPR,.S26
SAPR,527
SAPR,528
S5APR 529
SAPR,530
SAPR,.S]}
SAPR.S32
SAPR,533
SAPR,.534
54PR,53%
SAPR,536
S5APR,S3T7
SAPR.S38
SAPR,.539
SAPR,540
SAPR.S541
SAPR,.S42
SAPR.543
SAPR,.S44
SAPR 545
SAPR.546
SAPR 547
SAPR 548
5APR.549
S5APR S50
5APR,551
SAPR,.552
SAPR,553
SAPR,.554
5APR.555
SAPR,.S5%6
SAPR,.557
SAPR,558
SAPR,559
SAPR,S60
SAPR,561
SAPR,562
SAPR.G63
S5APR,S64
SAPR,S65
SAPR,.566
SAPR,S67
SAPR.SK8
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CA=-DELXI/DELX12/DELX2
SLPRI=CleY{})eC20Y(2)«CI2Y (3}
DELN=X(N}=X{NM])
DELNM]I=X{NMI) =X {N=2)

DELNN=X(N)«X (N=2)

Cl=(0ELNN*DELN) Z/CELNN/DELN
C2=-DELNN/DELN/DELNH]
CI=DELN/DELNN/DELNM]
SLPPN=C30Y{N=2)+C2eY{NML}eL]12Y [N)
GO To 10

IF ONLY TWO POINTS AND nNO DERIVATIVES ARE GIVENs USE
STRAIGHT LINE FOR CURVE

YP(11=0.
YP(2)=0,
RETURN
END

FUNCTION CURVD (ToNsXsYsYPoSIGMALIT)

THIS FUNCTION OIFFERENTIATES A CURVE AT A GIVEN POINT

USING AN INTERPOLATORY SPLINE UNDER TENSION. THE SUBROUTINE
INTEGER NoIT ‘

REAL ToX{N)s¥{N},YP(N)s3IGNA

S=X{N) =X (1}

DEMORMALTZE SIGMA
SIGMAP=ABS (SIGMA) = (N-1}/5

IF ITNE.1 START SEARCK WHERE PREVIOUSLY TERNINATED.
OTHERWISE START FROM BEGINNING

IF (IT.EQs1) Ii=2
SEARCH FOR INTERVAL

DO 10 1=11sN

IF {X(1)=F) 10+10.+20
CONTINUE

I=N

SET UP AND PERFORM INTEAPOLATION

DEL1=T=X{I-11

QEL2=X(T1)~T

DELS=X(1)=X{1~-1}
EXPS1=EXP(SIGMAPRDEL])
COSHD1=.5%{EXPS1+]./EXP3])
EXPSsEXP(SIGHAPRTELZ)
COSHN2=,5% (EXPS+]1,/EXPS}
EXPS=EXPSI2EXPS

SINHS=,50 (EXPS~1+/EXPS)/SIGMAR

SAPR.569
SAPR.%70
5APR.571
S5APR.S572
54PR,S573
S5aPR.ST4
5APR.5715
S5APR.S576
SAPR.S?7
SAPR.ST76
SAPR,579
SAPR.5B0
SAPR.581
SAPR.582
SAPR,583
SAPR,5R4
SAPR,5485
SAPR.586

SAPR,588
5APR.589
SAPR,.590
SAPR.S591
SAPR,.592
SAPR,593
SAPR,594
SAPR.S595S
5APR.596
SAPR,SG7
SAPR,596
SAFR ,599
SAFR,600
SAPR,.601
SAPR .60
SAPR,.603
SAPR,.604
SAPR,.&0OS
SAPR,.606
SAPR.607
SAPR,608
SAPR.609
SAPR.610
SAPR.H1Y
SAPR.612
SAPR,613
SAPR.61G
SAPR.615
SAPR.616
SAPR.617
SAPR.618
SAPR.619
SAPR.620
SAPR,521

CURVD=IYPI[)*COSPD]—YP(I-I)'COSHGZI/SINHSO(lY(!)-YP(I}I-iY¢I-ll-YPSAPR.622

1(1~1)))/DELS
I1=1
RETURN
END
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SUBRQUTINE S0LYE

PROGRAM TO SOLVE SYSTEM OF EQUATIONS AND COMPUTE
PRESSURESs FORCES AND MAIMENTS

COMMON /PARAM/ HACHyALPHA;REFA;HATINoREFCoUIN.REFKoﬂEFZvCREF
COMMON /CPS/ CPS51600)

COMMON /ZCL/ CLaCCT#COF+COP2DUD(2) o CH

COMMON /SCRAT/ UlﬁOO)oV{GOO)‘H(ﬁﬂol9A(100-100)06H(6003QDMH(200)9
lxIP(B-IODl1ZIP(80100)!C?1P18¢100!ONPP(BioDUMHYIIQQ)
COMMON/XSOLVE/TSCLVE .

COMMON/CLCM/ CLX {4} sCHX 4]

SOLVE.?2
SOLVE,]
SOLVE.d
SOLVE.5
SOLVE.&
SOLVE.?
SOLVE.8
SOLVE.S
SOLVE .10
SO0LVE.11
SOLVE.12
SOLVE.13]

COMMON /POINT/ DELTA(ﬁOO)vTHET‘GOdl'CHOQD(GOO)oGS(BolOOIgﬂUH(400)-SGLVE-IQ

1XU1750) 9 XPT{E00) »ZPT{600)

COMMON ZITR/ ITR.TTRMAX:

COMMONZKPRINT/KPRINT :

COMMON /VELCOM/ APOINT sMPART s TMAXYEX s PRINT

COMMON /SEG/ NCMFT-NFL#p’NFP,NC(QIsTHETEl#)oGTU(#)oGTL(#)y
lNPU(h)oNPL{#)-ISTG(&)vOTUI#)‘QTL(ﬁloDINtzﬁerHKTE(Q}
COMMON /SIG/ S1GI200) +SIGMAD (2001 »SIGHALE,100)
COMMON/GAMM/GASQ (600

DIMENSION UAI&OO)oGAIbOO)nHAlbOO)vCP‘ﬁOO)vNS(&DO)vNB(bOOlo
INW(600) +sNT(600)+AS(I00)+ATI2)

DIHENSTON CPU(100}+CPL{100)

DEMENSION US(100).¥5(100)

EQUIVALENCE (UBs )y (HA»ACLZO1YD 4 {CP2A{1BO0L) )
liNSqﬁ(ZhGl)I'(NHvU)n(NB!V)9(NT9H)!(ASvA(3001)l

REAL MACHINB.NWsNTsNS
INTEGER CUMPT#PRINT

NWING=NPOINT'
NMAXS6ED

PRINT=2

EM=MACH .
Be=l.0=-EMYEM N
AETA=SQRT{B2)
RBZ=1.0/B2 .
REWIND 1} -
REWIND 3 .
REWIND 8 )
ALP=ALPHA/S7.2957795
SINALSSINIALP)
COSAL=COS ALP)

CALL SORTR

CALCULATE NORMAL VELOCITIES REQUIRED TO SATISFY BOUNDARY
CONDITIONS AT WING CONTROL POINTS

DO 20 I=1+NPOINT
TANOEL=TAN(DELTA(IN)
NW{1)=COSALOTANDEL =S INAL

K=0 .

ASQ=0,

IF (ITR.EQ.1) GO TQ 20

00 15 N=1+NCHMPT

00 14 NSIDE=1e2

K=K+

IF(NSIDESEGQ+1) JL=NPUIN}

IF (NSTDE,EQ.2) JL=NPL(N)

READ (1) ATINSIOE)» (AS(J}eJalsJL)
00 12 J=1sJdb

ASO = ASQ + AS{JI9QS{KsJ)
CONTI1HUE ’

ONW=ASE

IF(THKTEIN) «EQa04,0RITR,GT,1) DNW=ASH+AT (1) 2GTUIN) +AT (2} #GTL (N)
NW (1) =NW(1)=NNM
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SOLVE .48
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noon

Ao O,

15
20

25

30

54

52

55

64

75

90

100

CONTINUE
CONTINUE
REWIND 1
IF (KPRINTW.GT,0) WRITE(62170) (NW{I)sl=1sNWING)

SOLVE MATRIX EQUATIONS = DIRECY SOLUTION IF MATRICES

LESS FHAN 60260 o ITERATIVE SOLUTION OTHERWISE

IF(ISOLVE.GT,0) €0 TO 39

CALL PARTIN : .

Go To S0 : T
CALL DIAGIN .
CALL ITRATE
CONTINUE

1=0

J=0

JMAX=0

00 60 N=1eNCMPT
J2=NC (N)
JlaJ2=1

17=J2-2 -
JMAX=UNAX Y2 :

IF {THKTE(N) oEQ404 ,OR.ITR.GT.1) GO TO 52
GTUINI=GW LIT)

GTL (N1 ==-GW (1T}

CONTINUE

00 60 1I=1+J2

1=1+1 -

IF{IT.GT.IT) GO TO 55

JEdel

GALI)=GW () .
G0 7O 60

IFAI1.€QoJ1) GALTY=GTULH) .
IFIT1.€Q,J2) GA(II=GTLNY
CONT INUE

DO 7S 1=1sNPOINT

vt =0,

viIr=0,

Us(I1)=0,

wStI)=0.

Wili=0,

CALCULATE PRESSURES ON WING PANELS

00 100 I=1s+NWING

READ(8) (UA(J) sWALJ) 2 Jzl s JHMAX)

DO 90 J=1sJHMAX
UEIY=UCTI+UA(IIPCALSI =R ALJI*Q(J)RB2
WOII=W(I)+A(JIBCALY) +LALII 20 LI)
USLII=USELY=WA (I 2Q (J) 9RB2

WS{I =wS 1) +LA (I 2Q L))

CONTINUE

AS(I)=WStT)-BETASTAN(DELTA (D)) 2US ()
NS{E)=n(1)-BETASTANIDELTA (T} 2U(T)=AS(T)
U{I)=U(1}+COSAL .

Wil)=w(I}+SEMAL

CPII) = 1.0-UCl)eU(l) = W(I)ew(D)

VII) = 1.0 = GW{T}2GW{I) ~ QtII%6tI)
IF(ITR.GTa1) CPLT)=(CPII)+CPS5(1))®,5
IFIITR,GT1) CPUT}=s L6u56672CPII) » +3333339CPS{D)
IF(ITR.GT1) CP(II=(CPII)4CPS(1))®,.5
CPSII)=CPL{I)

CONTINUE _ .
IF (KPRINT«GT,0) WRITE(69170) (NS(I)sI=}sNWING)

CALCULATE INDEX OF STAGHNATION POINT
AND DEYERMINE LIFT OF E£ACH ELEMENT

12=0
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SOLVE .84
SOLVE.85
SOLVE .86
SOLVE,87-
SOLVE .88
SOLVE .89
SOLVE.90
SOLVE .91
SOLVE,92
SOLVE.93
SOLVE .94
SOLVE 495
SGLVE .96
SOLVE .97
SOLVE .98
SOLVE .99
SOLVE . 100
SOLVE.101
SOLVE.102
SOLVE,103
SOLVE,104
SOLVE.105
SOLVE,106
SOLVE.107
SOLVE.108
SOLVE.109
SOLVE.110
SOLVE.11}
SOLVE,112
SOLYE,113
SOLVE.114
SOLVE.115
SOLVE.116
SOLVE.117
SOLYE,118
SOLVE,119
SOLVE.120
SOLVE, 121
SOLVE.122
SOLVE.123
SOLVE,124
SOLVE.125
SOLVE.126
SOLVE.127
SOLVE.128
SOLVE.129
SOLVE.130
SOLVE,131
SOLVE.132
SOLVE.133
SOLVE.134
SOLVE.135
SOLVE.136
SOLVE.137
SOLVE.138
SOLVE,139



115

110

11&

120

135
140

170
185

200
300
600
601

Le3X s GHALPHASF T3 //)

0 ' ' .

o u

=0

¢

DO 120 N=lsNCMPT

K=K+l

J2=NC{N}

J1=Jg2=1

JN=NPUIN)

11=1T+]

IN=12 )

12 = 1x # J2 -2 ,

IXx = 12

11=J2-2

IL=i1sgN-1

1STAG=11

UMX = 0.

J=0

DO 110 TI=1+1T7

=i+l ! ’ N
JuJdel

IF (I 4LTeTL) CPUCJI=CPILT:
IF{I.GE-IL) CPL{J=JN#+112CPL])
IFII.EQ.I2} GO TG 110
IF(CP(1),LT.0.) GO 10 110
IF(1.EQ.ILY GO TO 115
UMX5S = UMX

UMX = AMAXT (UMXsCPIT))

IF (UNX  NE.UMXS)Y ISTAG =. 1
GO T0 110

CONTINUE

UMXS = UMX )
UMX = AMAXI{UMXSCPIT))

IF (UMX JNE 2UMXS) 15TAG = 1
CONTINUE ’
ISTGINY=1S5TAG ’
CPUTzl.0»61U{N}ﬂﬁ?U(Ni-QTUtN)ooTU(N)
CPLT=1.0-G1LcN}quL¢N)rQTL(N}bQTLlN)

CALL LIFTtN:CPU.CPL-REFX»REFZ-CREF;COSALvCLoCM)

WX N~

1
I
1
K

CLXIN) cL
CHX(N) CH :
IFiN.,LELIY GO ¥O 116 : . '

wn

CLX{N) = CLX{N)} = cLXX
CMX (N} = CHXIN) - CHXX
CONT INUE
CLXX = CL
CMXX = CM

FILL XIP+ZIP.CPIP ARRAVS FOR UPPER AND LOWER SURFACES

CALL FItL!NvaINl
CONTINU

REWIND 8 :
CALL SECONE(TIME) .
WRITE(6+300) TIME

RETURN

FORMAT (1HO s 20HPRESSURE COEFFICIENT)

FORMAT (1H1y34HVELOCITIES AND PRESSURE ON WINGs MACH=FS5.3

FORMATLIHO+10F10.5)
FORMAT(1X05HPANELylOK!éHVORTEXOIOKQSHAXIﬂLo11!97HLATERAL$]DXv

lBHVEﬂTICALalOXvﬂFPRESSURE!?XqJHNC.y1OKvBHS?RENGTHyBX-BHVELOClT?.
ZQX;BhVELOClTYQQX-BHVELOCITYoglcllHCOEFFICIENT//l

FORMATI1H091&-7X|F10.5;5XoF10.595(7X9F10.5){-

FORMAT(1HO+6HTIME = F10.5) ,
FORMAT(1HOI5) K

FORMAT(1IH »6MISTAGE13s

END
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SUBROUTINE SORTR i SORTR.2

. SORTR,3
SUBROUTIHE T0 RECRDER SOURCE STRENGTH ARRAYS SORTR.4
SORTRWS
COMMON /1TR/ ITRsITRMAX SORTR.6
COMMON /SEG/ NCHPT4NFLAPSNFPNC(4) s THETE (4) 9GTUL4) 9 GTLHA) SORTR,?
INPU (5} sHPL L&) s ISTG{4) +0TU LA} 4QTL(4) vDINIZ6) + THKTE(4) SORTR.B
COMMON /S1G/ SIG(200)sS1GMAD(200)sSIGMA(R,100) SORTR,.9
COMMON /SCRAT/ U600} V(600)s¥(600)vACL00+100),GH{600) sDMMI200) SORTR.10
IXIP(8:100) +2ZTP{8+100) +CPIP {84100} yNFP(B) +DUMMY (132) SORTR.11

COMMON /POINT/ DELTA(GOG)9THET(600)vCHORDi600)105(80100}9DUM(400!9SORTR.12

10

20

kiy

40

50

IF(L.LF.LU) ald=05Ksl) -
]

138

16U (750) +XPT L6001 ZPT(600) SORTR.12
COMMON/GAMH/GA(600) +0(600) SORTR.14
SORTR.L1IS

J=0 , SORTR.16
K=0 SORTRL17
J5=0 SORTR,.18
DO 100 N=1+NCMPT SORTR.19
TE=TRETE (M) SCRTR,20
COST=COSITE) SORTR.21
‘RSINT=0. SORTR,.22
IF(TELNELO0.} RSINT=1.0/SINITE} S0RTR.23
J2=NCIN) »JS SCRTR .24
JS=JS+d2 SORTR.25
Ji=J2a=1 SORTR.26
JT=J2-2 SORTR.2T
IF{1ITR.GT.1) GO TO 10 SORTR.Z28
00 5 I=lsJ2 SORTR .29
J=Jel 1 SORTR,.10
QiJdr=0. SORTRWI1
GTUiINI=(O. SORTR,.32
"GTLINI=0. SORTR.33
QTUNI=0. SORTR, 14
QTLI(N)=0. S0RTR.IS
G0 TQ 100 SGRTR.36
K=K+]1 SORTR.A7
KlaKel SORTR,38
LUsSHPU{NY SORTR,]39
LL=NPL (N) SORTR .40
IFINLEQ.1) ISTAG = ISTGIN)D SORTR.41
IF{N,EQ.2) ISTAG = ISTGIN)=NC{N=-1)+2 SORTR.42
IFIN.ED.3) ISTAGSISTGINI=NCIN=2)=NCIN=1)+4 SORTR.43
IF{N.EQ.4) ISTAG = ISTGINY=NC (N=J3}=NC(N=2}~NC{N=1) +6& SORTR,44
IF(NPP{K) LE,LUY GO TO 90 SORTR .45
LISISTAG-LU*] SORTR.46
DO 20 L=1sLU SORTR .47
TFIL LT LUY J3J+] SQRTR .48
Ll=L+L1 SORTR.49
GSI(KsLI=SIGHA(KsL]) SORTR.S0
IFELLTLLU) O(J)=xQS{KetL} SORTR.51
CONTINUE SORTR,.%2
00 40 L=1sLL SORTR,.53
IF{L.GYa1) J=Je} SORTR,S85
Le=LIs2-L SORTR.56
Q5 IKIeL}= SIGMA(KLZ} SORTR.LS7
IFILWGTa1) Q(JY=0SIK]LL) SORTR,.58
GO TQ 40 , SORTR,59
La=L-LI SORTR.60
NENLD) SORTR,LA1
GS{K1eL}= SIGMALKLSLI} SORTR .42
GLJI=QS 1KLL ! SORTR.63
CONTINUE SORTR.64
GO T8 95 ! . SORTR,.65
IF (NPP (K} .L.T,LU) GO TO 70 SORTR.66
0O 60 L=1sLU SCGRTR.67
IFILLT LU} J=Jel SORTR.68
AS(KsLI=5IGHA (KsL) SORTR.69
SORTR.70



60

100

65
70

75

80

90
a5

600

OO0

CONTINUE

DG 65 L=1sLL

IFIL.GTL1) J=J»])
OS{K1sL)= SIGMAIKYsL)}
IF(L.GT41) Q{N=CSIK1sL)
CONTINUE

GO 70 9%

LI=LU=-NPP{K)

DO 80 L=1rLU

TF(LLTLU) d=J+]
IFIL.GT,LI*1) GO TQ 75
Li=LT+2-L

QS (KsL)=SIGMA(KLSL])
Q(Jr=051Ks+L)

GO TO B8O

L2=t-L1

QS IKeLY¥=SIGHA(KLL2)
TFLLLT.LW nNiNr=z0SiKsL)
CONT INUE

DO 90 L=1sLL

IFIL.GT.1) J=J+l

L3=LI+L .

AS{KLsL)= SIAMAIM]LD)
IFIL.GT+1) Q{JI*QS(K1sL}
CONTINUE '
CONTINUE
Q{JL)=0S (KL W)
GtJ21=aS{K1+LL)
GLITY=0.

Jd=J

J=J+2
GTU(N)=(-QSIK1vLL!*QS(KiLU)°COST)'R51NT
GTLIN)=G—QS(K'LU)¢OS(K!oLL!”COS?)’RSINT
RTUIN}=G(J1) . '

GTLINI=Q{J2)

K=K+]

IF(THKTE(N) aEQ.04,0RITRGT,1) Ga TO 100
GTUIN}=0,

GTL(N)=0,

CONT INUE -

FORMAT{LH +10F10.5}

RETURN

END

r

SUBRQUTINE FILL {heKKs IH?

FILL XIPsZIP.CPIP ARRAYS FOR UPPER AND LOWER SURFACES

COMMON /SEG/ NCHFT;NFLLP-NFP,NC'&)oTHETE(h}OGTUikioGTL!Q)O

INPU(4) o NPL{4) o ISTG{4) 4QTULAY sGTL (4)

COMMON /SCRAT/ UC600)sVI600) s Wi600) +ATLO0+10Q) +GHI600)
lXIP(Bv!DO}’ZIPISQIOO)-C?]P(BQIOD)-NPP(Bi9PAV(IOO)»DUMHY(92I

+DMM(200) 9

SORTR,. 71
SORTR,72
SORTR.73
SORTR.74
SO0RTR.TS
SCRTR,76
SORTR,77
S50RTR,.78
SORTR.79
SORTR,. A0
S50RTR.B1
SORTR,.82
S0RTR,83
SORTR,.84
SORTR.85
SORTR.86
SORTR.87
SORTR,88
SO0RTR,.A9
S0RTR.S0
SORTR.G91
SORTR,52

"S0RTR.S3

SORTR.9%
SORTR .55

SORTR,96
SORTR.97
SORTR.98
SORTR.99
SORTR.100
S0RTR,101
SORTR,102
SORTR.102

SORTR.104
SORTR,105
SORTR.106
SORTR.107
SORTR,108
SORTR,109
SORTR,110
SO0RTR,.111
SORTR.112
SO0RTR,113

FiLL.2
FILL.3
FILL %
FILL.S
FILL.G
FILL .7
FILL.8'
FILL.9

COMMON /POINT/ DELYA(GOQ);THETI600)vCHDRDiﬁOOIaGS(BleO)-DUH(#OD)-FILL.IO

lXU(JOoﬁ)pXL(]Dfﬁ)92Ul30-4)92L€30gﬁ)wD!H(270)vIPTIGOOloZPTléoﬂl

DIMENSION CP (600} '
EQUIVALENCE (CP»A(180G1))

K=KK .
ISTAG=ISTGINY=IN
LU=NPU (N) =1

LT=HC(N) ‘.
LI=1STAG-LU
JT=LT=-2+1IN
IF(LILLELOY GO TQ 120
0CG 105 L=1,ty

\ , 139

Fill.1l
FILL.12
FILLL13
FILL.14
FILL.1S
FILL.16
FILL.L?
FILL.148
FILL.19
FILL.20
FILL.21
FI1LL.22



105

110

115

120

128

130

135

Llal 1+l

LN=L+IN
XIPIKL1I=XPT(LN)
ZIPIKSL1Y=ZPTLILN)
CPIPI(K+L1)=CPALN}
LPU=TISTAG*1

NPP{K)}=LPU

KUP = NPU(N}
XIPIKLPU) = RUIKUPIN)
ZIP(KWLPU) = ZUIKUPsN)
L=LUeleIN '

CPIP(KsLPUI=CPIL=1)o{CPIL=1)=CP (L~ 2)1“(XP?(JT)-XPT(L-II)/

CLIAPTIL=1)=XPT(L=2)}
00 110 L=1leLT
2=1STAG+1~L+IN
XIP{KSL)I=XPTIL2)
ZIPIXsL)=ZPT(L2)
CPIP(KsL)=CP L2}
K=K+1
LPL=LT~1-15TAG
NPPR{K)I=LPL
00 115 L=lslPL
LA=ISTAGsL=1+IN
XIP (ML) =XPT{LY)
ZIP{K+LY=4PT(LDY)
CPIP{K+LY=CPILI) .
L=.3 '
CPIP (K LPLI=CPIL=1) ¢ {CFIL=1)=CP{L=2) )= (XPT{L)=XPT L~ =133/
L(XPT(L=1)=XPTI(L=2})
Kl = K =1
CPIP(KI+LPU) = (CPIP(K]lsLPU) < CPRIPIKWLPL)}) 2.5
CPIP(K.LPLY = CPIP{K1:LPW)
GO T0 160
IFCISTAGLGTW1) GC TO 133
DO 125 L=ilsLU
LN=L+ 1IN
XIP (KoL) =XPTILN)
ZIP{KL)I=ZRT{LN)
CPIP(KsL)=CP{LN)
LPU=NPUIN]
NPP (K)=LPU
KUP = NPU{N)
XIP{K+LPUY = XUIKIJPWIN)
ZIP{K+LPUY = ZU(KUP o N}
L=LUs1+IN

CPIP(K+LPUI=CPIL~ l)#(CP{L 1y=CP(L~ 2))91XPTEJT)-KPT(L'I))/

1LIXPT{L=1)1=XPTIL~2)}

K=K+l H
LPL=NPL (N}

NPP (K)=LPL

I1=IN+}

XIP{Ks 1 }=UPTIIL)
ZIPIK1)=2PT(I1}
CPIP{K+1}=CP{I1)

00 130 L=2+LPL
L3=L+Ly=-F+IN

XIP (KL =XPT{L3}

ZIPiKeL Y=2PT(LI)
CPIP{KsL}Y=CPILI)

L=L3
CPIPIKyLPL)I=CP(L=1)+(CP{L=1)=CP{L"~ ~2) )R (RKPTALY=KPT{L~1))/
FOXPTIL=1)=XPT(L=2))

Kl = K = 1

CPIP(K1+LPU} = (CPIP{K1sLPU} 2 CP!P(KVLPL))“
CPIP{XsLPLY = CPIP{K1sL W)
60 70 160

CONT INUE

LU=NPULN}Y=TISTAG

LPUsLU=+1

140

FILL,23
FILL.24
FILL.25
FILL.26
FILL.27
FILL.28
FILL.29
FILL.30
FILL.31
FILL,32
FILL.33
FILL.34
FILL.35
FILL.36
FILL.37
FILL.38
FILLL39
FILL.4D
FILL.6}
FILL .42
FILL 43
FILL.44
FILL.45
FILL.46
FILL,47
FILL .48
FILL.49
FILL.S0
FILL.SI
FILL.SZ
FILL .53
FILL .54
FILL .55
FILL .56
FILL.S7
FILL .58
FILL.59
FILL .60
FILL.61
FILL.62
FILL .63
FILL .64
FILL 65
FILL.66
FILL .67
FiLL.68
FILL .69
FILL.70
FILL.TY
FILL.T2
FILLL73
FILL,74
FILL.TS
FILL.76
FILLL77
FILL,78
FILL.79
FILL.80
FILL .81
FILL .82
FILL.83
FILL .84
FILL.85
FILL.B6
FILL.87
FILL.88
FILL.89
FILL.90

FILL.S]



NPPI{K)=LPU

DO 140 L=)sLU

Li=L+ISTAG=1+IN

AIP (KL y=XPT (L1} 3 :

ZIPIK L Y=2PTILYLY - A
140 CPIP{K.L}=CPI(L1) :

KUP = NPU{N}

XIP(K+sLPU} = XUCKUPsN)}

ZIP(KoLPUY = ZU{KUPsN)

L=LUs+2

CPIP(KoLPU)=CP(L-1)v(CPlL-l}-CP[L'Zl)“(KPT(JT)—XPY(L-

1(XPT(L=1)=XPT(L=2))
K=K+l
LPL=NPL (N) ¢15TAG=1
NPP {K}=LPL
00 145 L=1+15TAG
L2=1STAG=L+1+1IN
XIP{KsL)=XPT (L2}
ZIP{KsLISZPTIL2Y . "
145 CPIP{KsLI=CPIL2)
LI=ISTAG+1
00 150 L=LIsLPL ~ : .
L3aLueL=1+IN
XIP (KsL)=XPT(L3)
ZIP{KsLI=ZPTILY) -
150 CPIP(KsLI=CP(LI)
L=L3 .

CP!P{K;LPL)=CP(L-1IOICFIL-l}—CP(L-Zl)'(XPT(L)—XPT(L-I})f

TIXPTIL=1)=XPT(L=2})

Kl = K =~ 1}

CPIPIK]sLPU) = {CPIPIK1-LPU) ¢ CPIPI{KSLPL)}®.S
CPIP{X LPL) = CPIP{K]1.LPU)

160 CONTINUE

L1=LPU=1}

L2=LPU=2

K=K=1

Klz=Ke} \

DO 200 L=2sL1 .

200 PAVILI=.S¢{CPIP{KsL-1)+IPIP(KsLY)
CPIPIK01!=¢5“{CPIP(K|I!*CPIPIK]!I})
CPIPIKL+1)=CPIPI(Ks1)

00 2106 L=2sL1
CPIP{K,L} = PAVIL)}

.210 CONTINUE

CPIPIK.LPUI=cPIP(K-Ll)0{CPIP(K:Ll)-CPIP(K-LE))
1°IX]P|K;LPU!-XIP(K;L1))f(K]PIKle)-XIPIK-LE))
Ll=LPL=-1 ‘

L2=LPL=2

« DO 250 L=2sL7

250 PAVILIZS2ICRIP(KL+L)+CPIP{KLI L+1))

PAVILYY = oSRI{CPIPI{K]lsL1)} ¢ CPILIND

0o 220 L=2sL])

CPIP(KLsL) = PAYVIL)

220 CONTINUE
CPIP(KloLPLl=CPIP(K19L1)0(CPIP(KI-LI}—CPIPGKI;LZ))
l*(llPtKl-LPL)-XIP(Kl9L11I/lxIP(KloLl)-xIP(KloLZ!)

. KK=K} : :

170 FORMAT{1HO»10F10.5) -

RETURN : !
- END ‘ .

' ' ' 141
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FILL.96
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FILL.102
FILL.103
FILL.104
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110

115

120
150
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20

SUBROUYINE PARTIA
DIRECT MATRIX INVERSION

COMMON /PARAM/ MACHs ALPIIAsREFASMATIN

COMMON /SEG/ NCMBT sNFLAPsNFPsNC (4 ) 9 NX(58)

COMMON /VELCOM/ NPOINT.NPAQTplTRHAX'EX’PRINT

COMMON /SCRAT/ Nh(600)0NB€600)vNTthOloA(lODleO,oGW‘GOOI
REAL NwasNBeNT

NDIM=100

NWING=NPOINT

CALL SECOND{TIME}
WRITE{6+300} TIME

REWIND 9

DO 100 I=1eNWING

READ{S} (A(1+J)et=1sNWING)
REWIND 9

CALL INVERT (A NWINGsNDIM)
00 110 T=1+NWING

WRITE(S) (AlToJYeJxlsNWING)
MATIN=1

DO 120 I=1sNWING

GAl1)=0a

00 120 J=zlsN#ING
GRITI=GW(T)#a{IsJYONNTI)
CONTINUE

CALL SECOND(TIME)
WRITE(6,200) TIME |
FORMAT(1HD+6HTIME = F10.5)
REWIND 9 ’
RETURN

END

3

SUBROUTINE DIAGIN .
COMMON /PARAM/ MACH: ALPHAWREFASMATIN
COMMON /SCRAT/ NW(600)+A{100,100)

COMMOMN /SEGZ NCMPTsNFLAPsNFPWNC(4) 9NX (58]
IF(HATIN,EG.1) RETURN ) '
REWIND 3

REWIND 10

NOIM = 100

00 20 K=1+NCMPT

JT=NC(N)=2

0o 10 I=sleJY

READI(I) (A{ls+ N ¥izledV)

CALL INVERT(A»JTsNDIM}

WRITE(10) A

MATIN=1

REWIND 3

REWIND 10

RETURN

END
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PARTIN,Z2
PARTIN,3
PARTING4
PARTIN,S
PARTIN.G
PARTINGT
PARTIN,B
PARTIN,.Y
PARTIN.1O
PARTING1L
PARTIN,12
PARTIN.13
PARTIN.14
PARTIN,1S
PARTIN.16
PARTINLLY
PARTIN,18
PARTIN,19
PARTIN,.20
PARTIN,21
PARTIN,22
PARTIN.Z3
PARTIN.2%
PARTIN,25
PARTIN,.26
PARTIN,27
PARTIN,.28
PARTIN,.29
PARTIN. 3O
PARTIN,31
PARTINLJ2
PARTINLII
PARTIN,I%

DIAGIN,?Z2
DIAGING3
DIAGIN.S
DIAGIN,.S
DIAGIN.6
DIAGIN.T
OIAGIN.8
DIAGIN,9
DIAGIN,10
DIAGIN.11
DIAGIN,12
DI1AGIN,13
DIAGIN,14
DIAGIN.15
DIAGIN.16
DIAGIN.17
DIAGIN,18
DIAGIN.1Y
DIAGIN.ZD



40

50

60

70
a0

85

30
100

300 FORMAT(IHO20HNO CONVERGENCE AFTER . » IS+ 10HITERATIONS s/
1+1X+I2HLAST TWO SOLUTION VECTORS FOLLOWs/)

As0
500
409
600

SUBROUTINE 1TRATE

COMMON /SCRAT/ NW (600) sRH{600) »ONH (600
1.A0600)
COMMON /SEG/ NCMPTsNFLACWNFP«NC T4} WNX{58)

COMMON /YELCOM/ NPOINToNPART y ITRMARL+EXoPRINT

COMMON/ETR/ITR999 ¢ ITRMSY
COMMON/ARC/ TOLL1,TOLLZ
DIMENSION 1TABIS)

DATA ITAB/25425425930:25:40/ ITEND/G/

REAL Nw

INTEGER PRINT

REWIND 9
NOX=1TR999

IF (NOX.GTo ITENDINDX=ITEND
IMAX=1TAB(NDX}

17=0.

DO S N=l+NPDINT

GS(NI=0.
RW(N)=NW{N}

17=1Te}
ITEST=Q
IW=0
Ju={
MM = 0

DO 60 N=1+NCMPT

JT=NCINY=2
READ(1Q) D

00 S0 1=1+0J7

IW=Iwel
Jro= MM
GWIIW)=0,

DO 40 J=1+d7

NUENITE

GW{Iwi =6 (IHY+D (T ) 2RULUN)

IF{ABS (GH{IHI~GS{TW)) «GTF.TOLL2)} TYEST = 1}

[FCITLLT IMAX) GS(IW)RGA{IW)

CONTINUE

HH = MM » T

CONTINUE
REWIND L0

CALL SECOND{(TIME}

WRITE (6+400)

1T+ TTME

IFIITEST.EQ.Q) GO YO S0

iTi=17-1

1IF{IT.EQ.IMAX) GO TO 8BS

CNH(]’:O-

‘DO B0 I=1sNFOINT

READI9) (ACJ)+JI=1+NPOINT)

DO T0 J=1sNPOINT 1
ONW (1) =DNWLTI 2 AT HGH D)
RWLTy=NWL{I}=DNW(T)

REWIND 9

IF(ITLLY.IMAXY GC TO 10

WRITE {69300}
WRITE (64350}
WRIVE (64600}
WRITE (64350}
WRITE(6+600)

RETURN

WRITE {6500}

RETURN

17
171
{GS{I)sI=z1+NPOINT)
17
(GHIT) s I=1NPOINT)

17

FORMAT (1HD » 1SHSOLUTION VECTOR»IS./)

FORMAT(1HO»20HSO0LUT10ON CONVERGED AFTER+ IS+ 10HITERATIONS+/)
FORMAT{1HOs 1aHITERATION NO. o1395Xs6HTIME 29F10.5)

FORMAT(1HO+10F10.5)

END
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ITRATE .2

10020041003 +GH100) +GS(600)ITRATE,LD

ITRATE .S
ITRATE LS
ITRATE.®
1TRATE.T
ITRATE,8
ITRATE .9

JTRATELLO

ITRATE.11
ITRATE,12
ITRATE,13
TTRATE, 14
ITRATE,15
ITRATE. 16
ITRATE,.17
ITRATE.1

1TRATE.19
ITRATE, 20
1TRATE,.21
ITRATE,22
ITRATE.2D
1TRATE 24
ITRATE,25
ITRATE.26
1TRATE 27
TTRATE,28
ITRAYE.29
ITRATE .30
1TRATE .31
ITRATE,32
ITRATE 33
ITRATE .34
1TRATE .35
1TRATE 36
1TRAYE, 37
[TRATE D8
[1RATE .39
ITRATE .40
1TRATE .41
ITRATE .42
ITRATE 43
TTRATE 46
[TRATE .45
ITRATE .46
1TRATE .47
ITRATE .48
ITRATE .49
ITRATE,SO
ITRATE,S]
ITRATE,52
1TRATE,S]
1TRATE.54
1TRATE,S5
1TRATE,S6
ITRATE.S?
ITRATE,S8
ITRATE.59
ITRATE.60
ITRATE .61
ITRATE .62
ITRATE,63
ITRATE .64
ITRATE.65
ITRATE .66
[TRATE.67
ITRATE .68
1TRATE .69



caa 6 060

20

100
105

200
260

270

359

451
540
550

708
710

750

751

SURROUTINE INVERT (As 1A +nRONWS)

REAL A{NROWSs NRCWS)» PIVOTs T

INTEGER ]PlVOTIl?S)oINDXRtlzsicINDXCIIES)
N o= 1A

Do 20 J=1+ N

IPIVOT LY = O

cO 550 I=1s N

T = 0.0

Do 105 Jsly N

IF (IPIVOT{J)-EQ.1) GO T0 105

DO 100 K=ls N

IF (I[PIVOTIK) LEQ.1) GO 70 100

1F ( JNOY. {(ABS(A{JsK)} =ABSI(T) oGTe 0.0}
1ROW = J

[coL = K

T = A(JeK)

CONTINUE

CONTINUE

IPIVOT(ICOL)Y = IPIVOT{1C0LY ]

IF (IROW.EQ.TCOLY GO TC 260

0o 200 L=ls N

T = A{IROWsL) .

ATIROWSL) = 2{ICCLsL)

AtICOLsLY = T

INOXRLI) = IROW

INDXC (I} = ICOL

PIVOYT = A{ICOLsICOL}

IF (PIYDOTY 270s 750 270

A(ICOLsICOL) = 1.0

DO 350 L=l N .

ALICOL.L)Y = A{ICOLsLY/PIVOT

00 540 L=ls W

IF (L.EQ,ICOLY GC TO 540 N

T = AlL«ICOL)

ALL#ICOL) = 0.0

PO 450 M=1ls N

AlLsMY = A{LsMI=A(ICOLH)*T

CONTINUE

CONTINUE

po T10 I=le N

L 2 Nel-1

IF ¢ INOXRIL) +EC.
IROW = INDXR(L)
[CoL = INDXC{L}

DO 705 K=le N

T = A(Ke IROW) .
A{K+IROW) = ACKJICOLY
AlKsICOL) = 7
CONTINUE

INDACIL) » GO TO 710

SUCCESSFUL SOLUTION

RETURN :

CONTINUE

SINGULAR MATRIX

WRITE (69 751)

FORMAT (29H ERROR THE MATRIX IS SINGULAR)

CALL EXIT
END
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) GO TO 100

INVERT , 2
TRVERT,D

INVERT .4

INVERT.S

INVERT .6

INVERT.7

INVERT,.8

INVERT,9

INVERT.10
INVERT .11
INVERT .12
INVERT .13
INVERT .14
INVERT,15
INVERT .16
INVERT .17
INVERT .18
INVERT,19
INVERT .20
INVERT 21
INVEAT,22
INVERT.23
INVERT .24
INVERT .25
INVERT .26
INVERT .27
INVERT, 28
INVERT .29
INVERT,30
INVERT .31
INVERT,32
INVERT.D3
INVERT 34
INVERT.35
INVERT .36
INVERT,37
INVERT,38
INVERT .39
INVERT .40
INVERT .41
INVERT,42
INVERT 43
INVERT 44
INVERT .45
INVERT .46
INVERT .47 -
INVERT .48
INVERT .49
INVERY,S0
INVERY ,51
INVERT 52
INVERT,53
INVERT,54
INVERT .55
INVERT .56
INVERT .57
INVERY .58
INVERT .59
INVERT .60
INVERT .61
INVERT , 62
INVERT,63



10

25

SUBRQUTINE LTFT N o CPUSCPL o XREF s ZREF s CREF o+ CUSAL 4 CLACH) LIFT.2

COHMON/POINT ZARRAY (49501 LIFT.3
COMMON /SEG/ NCHPT,NFLnP.NFPoNC(Q!9THETE|12)9NPU(#1eNPL(h)oISTG(ﬁ)LIFT.&
DIMENSION CPUIL1)4CPL {1 sXUI30s4) s XL(30+4) LIFT.5
EQUIVALENCE (ARRAY (30012 +XU)s (ARRAY 1121} sXL) LIFT.6
EQUIVALENCE (ARRAY (32413 9ZU) ¢ (ARRAY (3361)22L) LIFT.7
DIMENSION ZU{(30+4) 2L (52994} LIFT.8
NUz=NPU(N) =] LIFT,.9
NL=NPL (M) ~1 LIFT.10
IF(N.,LE.1} CL Oo LIFT.I1

uu

IFIN.LE.1) CM = 0, LIFT.12
CLU=0 LIFT.12
cLL=0. ) LIFT.14
CMU=0. : ’ LIFT.15
CML=0, LIFT.16
DO 10 I=1»NU ' LIFT.17
DELX=XUTTI+1sMI=XU{I+N) ~ ‘ LIFT.18
DELZ=ZUC(I*1sN}=ZU{T+N) LIFT.19
APT=(XUCTsNY 2 AU{T+ 128} #.5 LIFT.20
ZPTI={ZU(TsN)+ZU{T+1+N) ) 245 . LIFT.2]
CZU=CPU (T} ®DELX LIFY.22
CXU=CPU{TI)*DELZ ' LIFT.23
CLU=CLU+CZU ) ) LIFT.24
CMUSCZUP (XPT=XREF) +CXY® {ZPT=2REF) +CHMU LIFT,25
CONT INUE ‘ LIFT.26
D0 25 I=1sNL - LIFT.27
DELA=XL {1+ o8) =XL(TaM} LIFT.28
DELZ=ZL {T*1+MI=ZL (TsN)} =~ LIFT,29
XPT={ALL{IoN) XL (1ol sNII .5 LIFT,30
ZPT=(ZL{TsN) +ZL(141aN)I*,5 , : LIFT,.31
CXL=CPL{1V9DELZ . . o LIFT.32
CZL=CPL (1) PDELX , LIFT.3]
CLL=CLL*CZL LIFT .34
CML=CZLe (XPT=XREF )} +CXL? {ZPT=-2REF) +CHL LIFT.35
CONTINUE . LIFT,J6
CL=(CLL=CLU)*COSAL/CREF *CL: ' LIFT.J7
CM= (CMU~CHML) /CREF®#52 + CH _ S , o LIFT,38
RETURN , LIFT.39
END : ’ ’ LIFT .40
: OVERLAY({FRIS+2:0)
PROGRAM 1BL , IBL.23
COMMON / AKAP  / AKAPSAKAP2:ClsPIWPI2 - 18L o4
COMMON / AREA  / AREA 1BL,.S
COMMON / ASCALE / ASCALE e ) 1BL .6
COMMON 7/ CL / CLsCUT+CDF +CDP+SEPTRAL2) ‘ IBL 47
COMMON 7 OU2T 7/ DUZ2T: - 18 .8
COMMON # HTURB , / HTURB 1EL .9
COMMON / INSTB 7 INSTHsITRAN T18L L0
COMMON / ISEP 7 ISEPeITRIPTATTHTE TEL. 11
COMMON  / 13D / 130D 1BL.12
COMMON /7 NBL 7/ NeL IBL413
COMMON # KKRY /7 IDTAGsAHMINMsAHSTRT »MXXNsMFATL]WMSTERZ I8L.14
COMMON /7 NLAMW / HLAM. IEL.15
COMMON /7 NORDER / MORDSR»ALFR+FLAG IBL 16
COMMON  / NPT /7 NPT ' 1BL.17
COMMON ~# NTURS ~ NTURB : 16L.18
COMMON /7 NUS /7 NUS - 18L.19
COMMON  / RNR s RN ‘ 1BL.20
COMMON / SANGLE / SANGLE o 8L .21
COMMON /SCRAT/ ALFS(200)+BETA{200)sCD(200)+CFD(200)+CF11200), 18,22
LCF2(200) +DEL {2001 +DELST2(200) +DELT(200) sH{(200) o+ HHDS (2000 sH1(200) 5 IBLL2D
PPKI200) »ROEL (200) sRINSTBI200) «RTRANTZ00) +PKBAR(200) yRTHI200} I8L .24 .
3502000 «U(200) +DUL200) +SUDIZ00) «UDI200) + THETI2(200) s THET21(200)s | IBLW25
GTHET22(200) s THT {20014 X{200) Y (200)+CPC{200)Z(200)s0UMMY (2600) 1BL.26
COMMON / SEP / SEP : 16L .27
COMMON / TITLE /7 TITLE{(®) _ IBL.28

145



[aNaXnln

COMMON / TITLEP / TITLEP(Z4)

COMMDN  / TRIP 7 TRIP12)

COMMON 7 TRIPUL ~ TRIPJUP.TRIPOP

COMMON / XIN ./ XIN(CIQ0)»YIN(100}>UIN{(10D)
COMMON s 2Z s 2244}

COMMON/NXT/NXT

COMMON/MTRAN/ MTRAN . '
COMMON/SEG/ NCMPT ¢NFLAPsNFPsDUM(44) «XTE (4} «OUNN(18)

18L.29
IEL «30
IBL .31
18L.32
IBL.32
IBL .34
{BL .35
1BL .36

COHHON!SLQ‘/HSS(IOO)uTSS(lOO)oDSS‘lOO)iCSS(lOO)oUSS(lOOIoDTSS(iOO)IBL.37

NTP=)

CALL INPUT

CALL BOUND _

IF (MTRAN.GE .2} GO 70 1
CALL DRAG

CONT INUE :
CALL PRINTER : :
1F (MTRANLEC.1) GO TO 3 -
00 2 I=14NXT .

HSS (1) = H{IY
75541y = THY{])
DSS5(1y = DULTY
€sS511) = CFD(I}
Uss(I1y = Uil

DTSSIIy = 0.

IF(I.GEL.ITRAN} OTSS(T) = DELT(I}
CONTINUE :

CONTINUE

RETURN

END

SUARQUTINE ACOE(SS.IND) .

COMMON  # SOLN Z Y(I)1+YP(D)

EQUIVALENCE { Y{(1)sTH )} » L Y{2)sP ) » | YI{3h+H )
COMMON /USXX/ US s DUS ¢ ALPZ » ALP » K o OAS » KDA

COMMON /FSOLs RTF o BETA » TB » HDS » HHOS CFl » F + DGODH
COMMON /RPOLY/Z € s O ¢ E » J » DCOH » ppDk ¢ DEDOH » DJDH

COMMON/MATX/ A{asa)sBLad.IPR{3)
REAL KDOAsKypJoKCTE

caLlL CPOLYL H )

CALL FATI{55.TND}

CF12= CFY/2.0

A{lsl) = 1.0

All+2) ==K&J ‘

All+3) = =K®#PEDJOH

ail) = CF12 - DUSP{2.,0 * H)®TH « KDA® (TH « P8Ce2TH)
KCTB = Ka(CaTR '

A(2+1) = PRKCTR/TH ’

A{2+2) = E = KCTR =~ K*F *C/YH/HHDS

A{2+3) = PHDEDH = KopsTRaDCOH = PHKCTBE (1.0 + DGOH) /HHDS

BA = TH®{H+1,0) + PoCaT8B

812} = CFl12%78 = 2,0#DUSePYE » K4DUS2(BA) ¢ 2.,08KDARPRE

A(3,1) = HEBS

A(3+2) = KeD :
A(3»3) = TH=DGDH + Kep<DIDDH
Bt3) = F ¢ THeHDS#{KOA - DUS)

DETEAM = Af1+1)9{A(2+2)°A(34+3) = Al13,2)2A(2:3))
=A{1+2)%(A(2,1174(353) = A(2,3)2A(3s1))
) +A{1+318(AL2211%A(3+2) = AL2o2}2A(3s1D)
WRITEi6+6000) SSeUSsDUSDETERM
RETURN
END
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fBL.38
1BL 439
18L +40
1BL 441
IBL .42
IBL +43
I1BL %4
I18L +545
1BL .46
IBL.4T
1BL .48
1BL +49
IBL .50
IBL,S1
{BL .52
I8l .53
T18L 454
18L .55
IBL .56

1BL.ST

ACOE,2

ACOE.3

ACOE .4

ACOE,.S

ACOE .6

ACOE.7

ACOE .8

ACOE.9

ACJE.10
ACOE,11}
ACOE.12
ACOL 1)
ACOE .14
ACOE.1S
ACOE,. 16
ACOE.17
ACOE,. 18
ACOE.19
ACOE, 20
ACCE.21
ACQE,22
ACOE.23
ACOE.24
ACOE.25
ACOE .26
ACOE.27
ACOE.28
ACOE.29
ACQOE.DD
ACOE.

ACOE,32



560

5740
571

575
600
700

900

1000
1100

1200

1300
1375

1380

SUBROUTINE BOUND

COMMON /SCRAT/ ALFS(EOO).BETAlEDOl9CD(200)9CFD(200}¢CF1{200)9
lCFE(EDO)aDEL(EOO)-DELSTEIEOO)oDELT(?OD)aH(EOO)-HHOS(ZOO)cHl(EOOl-
EPK{EOO)sRDEL(EOO)-RINSTB(EOO)-RTQAN(200)¢PKBAR(200)vRTH(200)¢
ES(ZDO)qU(ZDO)cDU(EOD)qSUD(20039UUD(200)-THETIE(ZOO)tTHETEl(EOO)o
kYHETEE{ZDOJvTHT(200)vX(EOO)'YIZOO)9CPC(200)oZ{EDO)!DUMHY(ZﬁOOl

COMMON/MTRAN, MTRAN

COMMON/SEG/ NCMPT NFLAPSNFPsDUM(44) s XTE(4) +DUMM(18)
COMMON 7 SANGLE / SANGLE

COMMOM  / RNH / RNB

COMMON  / NUS / Nus

COMMON / TRIP /7 TRIPI2)

COMMON /# 13D s 130

COMMON # NLAM  / NLAM

COMMON  /INSTE 7/ INSTBsITRAN

COMMON 7 RTURB /7 HTUR3

COMMON  # 1SEP 7 ISEF-ITRIPSIATT,TE

COMMON / 21 7 220hH)

COMMON /7 NTURB /7 NTURB

COMMON  / NBL /NBL

COMMONZNXTANXT

CoMMON 7 CL / CLsCOT+COF+COPSEPTRAL2)
HUS = 200

NBL = 0

TRIPS=YRIP(I)

THTZ = 0.

IFI{SANGLE +GT. 0.) S50.575

IFIHTURB .NE, D4} S75.525

CALCULATE CSTAR TO DETERMINE IF LANMINAR ANALYSIS IS YO BE
PERFORMED. 1F S0s USE RTH1 TO OBTAIN STARTING THETA.
CONTINUE !

CALL INITIUUNSRTEISHTL) -

JF{130 LEQ. 1) S560+570

HTUR® = HTIL )

G0 TQ 571} p : I8

HTURB = 0. .

THTZ = RTH1/(U{))®RNA)}

GO TO 1060

IF(THTZI1I000.,5600.1000

CONT INUE

pPKZ = ,0R5S

DULlY = ABS(OU(1))

2ZERG=PKZ/CU(L)

ZZ11)y=2Z€R0

GO TO 1100 )

CALCULATE L TNITIAL

2Z(1)=THTZ9#29RNB

CONTINUE ' : -
IF‘HTURB oNEs G 12001‘1300
1TRAN = 1

INSTH =1

THT (1) = THTZ

IF {MTRANLEQ«2) MTRAN = 3
IF (MTRAN.EQ+23) NUS = 1090
GO TQ 1600 [
NLAM=NUS

CALL LAMINAR

CALL TRANSIT(TRIFS) ,
IF(MTRAN.EQ.1) GC TO 1380
NF = NFLAP=NFP#] t
NAT = JTRAN

IF{ITRANLGT.100) NXT = 100

IF(X(ITRANY o GT XTEINFY) GO TO 1800

NUS = 100

NXT = NUS —

MTRAN = 3 '
CONTINUE B
NLAM=ITRAN !
NBL=1TRAN
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BOUND .2
BOUND . 3
BOUND .4
BOUND .5
BOUND +6
BOUND .7
AOUND . 8
HOUND «9
BGUND .10
BOUND,11
BOUND, 12
BOUND.13
BOUND+ 14
AOUND. 15
BOUND.16
BOUND .17
BOUND .18
BOUND.19
BOUND.20
BOUND.2)
BOUND .22
HOUND.23
BOUND 24
BOUND .25
BOUND .26
BOUND .27
BOUND,28
BOUND,29
BOUND .30
BOUND. 31
BOUND .32
BOUND .33
BOUND . 14
BOUND 435
BOUND, 36
BOUND.37
AOUND.38
BOUND .19
BOUND .40
BOUND.4 }
BOUND .42
BOUND .43
ACUND . 44
BOUND .45

-BOUND .46

BOUND 47 -
BOUND 48
BOUND .49
AOUND .50
BOUND,S1
BOUND .52
BOUND .53
BOUND .94
ROQUND,.SS
BOUND.S6
80UND.ST
BOUMD .58
BCUND .59
BOUND .60
BOUND .61
BOUND.AZ
BOUMD LB
BCUND. &4
BOUND .65
BOUND, &5

_BOUND.OY

BOUND .68
BOUND .69
RGUND,.T0



1400
1600
1602

1964

2000
1700
1800

400
100

2040

IF(TE JNEo 0, oOf, NBL .EQ. NUS) GO 70 1800
IF (ISEP EQe J)IF(TATT +E0. 21140041700
CONT INUE
CALL TURA : \
NHL =NTURB
IF{HTRANLEQ.3) GC TO 1890
1F (MBL.LT«NUSY GC TO 1600
IF {NBL.EMoNUS e AND  HINUS) 46T o340 ORaHINUS) (LTe14} GO TO 1900
GO TQ 1700
CONTINUE
IF(H{NBLY «LTo2s) THTINEL) = 1,1°THT(NBL=1)
IF (H{NEL) «LTola) HINBL) = l.1®H(NBL-1)
IF{RTHINBL] «LTa0e) HINBLY = 1.1®H{NBL=1)
IF{RTHINBL) oL T,04) THTE{NBL) = 141*THT(NBL-1)
00 2000 I = NBLsNUS :
% = S(I) .
H{1) = TBLULISSsS+Ha1sN3L)
THTI(I) = TBLUI{SS+SsTHTs1sNBLY
CONTINUE
CONTINUE ;
CONT INUE .
RETURN
END
SURRQUTINE DRAG

COMMON /SCRAT/ ALFS(200) +BETA{200)»COr200}+CFDIZ00)+CF1{200)
lCFZlEOO!oDEL{ZOOI-DELSTE(EOO}vDELT(EOD)vH!EOO)oHHDS(EUD!le(EOO!i
ZPK(EUD)uRDEL(?OO)leNSTBlZOO)oRTHﬁN(ZDOIoPKBARGZOO)uRTHiEOO)s
35(200)vU(EﬂO)yDU(2DO}'SUD|200}oUUUIEUGicTHETlZlZOO)yTHETZIlEOOI’
QTHETZE(ZOO)!THT‘ZOG);XIEOO)leZOO}oCPC{ZOO)!ZlEOD)oDUMMY(26op)

COMMON / ARFA / AREA

DATA TWOPI1/6.2B3185308/

COMMQON  / NUS /. NUS

"COMMON  / NORDER / DUMZALFR,FLAG

COMMON / NBL / NBL

COMMON / INSTB / INSTHsITRAN

COMMON / CL /7 CL<+CDYsCDF«CDP+SEPTRB(2)
COMHMQON sCF 7 CF(200)

COMMAON #CD 7 C€DS(200)

COMMQN  / 1SEP / 1SEP3ITRIPSTIATTSTE
cN=0,

CFi1Y=0.

DX=0,.

DY=0,

NM]l = NBL = 1

¢l = CFOILL)

DO 400 I1=1sNvl
DDX=x{1+1)=-%(1)
pOY=Y{I+1)=Y(1} .

0s = S{l+1} = S{I}
CIPL1 = CFBIiT+1}
A=(CIPL]l « C1) /DS

A=CI =-A®5(1) . -
DXX=,50A8(S5{Te1)an2=5(1)492}+82DS '

DINCX = DXXe0DX/DS

CINCY = DXX®DDYsDS -

CF{I+1}=DINCY ®SIN(ABS(ALFR)}+DINCX BCOS(ABSLALFRI ) «CF L)
clI = CIPL1 :

CONTINUE

00 200 I = ITRAMWNBL
F1=459{H{I)*5,.}
IFIH{I) 4 6T.2,6) F1 = 3.8
CDSIII=2#THT (IaULT) #8F )

CONYINUE

€O = COS{NBL)

coT = CD . ’ B
COF = CFi{NBL)

CoP=COT~COF

RETURN

END
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SUBROUTINE CROLY{ H ) CPOLY.2
COMMON #RPOLYZ C » D o &€ » J » OCDH ¢ DDDH + DEDH + DJOH CPOLY.D
COMMON # FSAL 7 RTH, BETAs TBy HDSy HHDSv CFle Fy DGOM ' CPOLY.4
REAL J CPOLY .S
) CPOLY.6
HD = (Hel,0)®(H+3,0)2({K*5.0) CPOLY.7?
) ==16,0/HD ‘ " CPOLY.8
DDDH = 1640%(3.09H8H » 18.0%H + 23,0}/ (HD¥HD) ) CPOLY.9
HE = HB(H*1.0)®(F+2.0) CPOLY.10
E s =2,0/HE . CPOLY 11
OEDH = 2,0%(3,09-3H » 6.0%H & 2.,0)/(HE®HE ) CPOLY .12
J=E~D : CPCLY,.)3
DJDH = DEDH - DOCH ‘ CPOLY. 14
HC = HE{H+1400%(Fe2,0)% (H+3,0)%(H24.0) CPOLY .15
o = «24,0/FC . CPOLY .16
DCOH = 24.0%(5,09H224 ¢ 40,0#H9%¥3 ¢ 105.0°%H¥H + 100,0%H ¢ 2441 CPOLY.17
1 / (HC®HC} . CPOLY,.18
RETURN ' CPOLY. .19
END o , CPGLY .20
SUBROUTINE AQCINySsUsSINAZ+SINAZZ9552USHALFS) ARC .2
DIMENSION S(1)+55{1)+U{1)eUSE1)sALFS5(1) - - ARC.3
551} = 0. ‘ . ARC . %
¢ ustD = SARTIUCLIBULL) + SINAZZ) : ARC .S
NM1 = N =1 . ARC .6
ALFS(1y = ASIN{SINAZ/US(1)) . ARC,.7
00 100 I=lsNul - ARC.8
ur RS €3 § I : ARC .9
USII+1) = SORT(UTEUT+SINAZ2) ) ARC,10
SA C o= SINAZZUS(ILYY ARC,L11
ALFS(I+1)= ASINISA) ) ARC,12
TA = TAN(ALFS(I+1)) ARC.13
0s 2 S(1+1)=-5(1) : ARC .14
SS{I+1) = 55(1) + SORT{1.°TAETA)*DS ARC.1S
100 CONTINUE : : : ARC.16
RETURN : . -ARC,17
END - ARC.18
SUBROUTINE FAT(SS,IND) FAT.2
COMMON #SCRAT/ ALFS(200YsBETA(200) +OUML (32003 4+5(200)5UL200), FAT.3
1002003 »DUMNZ(1000)+THT(200) FAT.4
COMMON / INSTB® / INSTB«1TRAN FAT.S
COMMON /7 SOLN 7/ Y{3)+YP(D) . ' - FAT .6
COMMAON 7/ SANGLE / SANGLE ) FAT .7
COMMON / RHR 7/ RINF . FAT,.8
COMMON / HTURB / HTURS : : FAT.S
COMMON / NUS / NUS FAT,L10
EQUIVALENCE { Y{1)aTH ) o [ YI214P ) 5 { Y{3),H ) FATL11
COMMON ZUSXK/ US & DUS + ALPZ » BLP » K » OAS , KDA FAT.12
COMMON /FSOL/ RTF 4 BET o TB » HDS » HHDS » CF) » F o DGOH FAT.12
COMMON ZRPOLY/ € s O » = ¢ J 9 DCOH » ODDH » DEDH + DJDH - FAT.14
COMMON ZXXXX/ X o DSDX » XW o YN » XS » Y5 FAT.15
REAL KDA+Ksd - FAT.16
FATW17?
' FAT.18
US = TBLUL (55+5+UclsNUSH FAT,19
ous = TELUL(55+5+DUs1sNUS) FAT.20
© WARMING-~VARTABLE OUS =40U/DS)/USs NOT MERELY DU/DS. : FAT,21
Dus = DUS/US FAT,22
ALP = A SIN{ SINAZ/US) : FAT,23
DAS = =SINAZ/(USECOS (ALP)Y)#OUS FAT,24
K = TAN(ALP} FAT.2S
KDA = K*DAS _ FAT .28
FTH = USRTH®QINF _ - FAT,27
IF{RTH,LT40.) GO TQ 230 FAT,28
Z = ALGGIRTH) : FAT.29
TK] = 0.01957 - 0,3868¢2 « 0,02834%227 = 0,0007%7¢207 FAT.30
TK2 = 0419151 - 0.83498Z + 0,06259%Z%7 - 0.0019539297%2 FAT .31

149



SUBROUYINE FYAT (NySSaYYsYYPsIHO) : FHAT,2

DIMENSION YY(3)s YYP(D)sCC{&) . . FMAT.3

COMMON / SOLN / YIeYPII) FMAT .4
EQUIVALENCE € YU13sTH + 5 £ Y{(2)eP ) » { Y(J)4H ) FMAT .S
COMMON 7/ NATXAY At4sh) » Bl4) » IPRID) ' FMAT .6
COMMON /USXX/ US s DUS » ALPZ » ALP » K » DAS » KDA FHAT .7
COMMON / FSOL/ RYH « BETA 4 T8 « HDS + HHDS ¢ CF1 ¢ F » DGDH FMAT,.B
REAL KDAsKaeJ . ' FHAT ,9

o FNAT.10
TH = YY (1} : FHMAT,.IIL

P = YY(2) . FMAT.12

H = YY(3) . ) FMAT L2
CALL ACDE{SS5+IND} . FMAT .14
IF(IND <EQe 1) GO TG 300 FMAT .15

¢ , FMAT .16
CALL SHLN{A+CCsBs1) . FMAT 17T

C ' . ) FHAT,18
¥YYP(1) =CC(Y FMAT.19
YYP(2) =CC(2) FHAT .20
YYP(3) =CC(3) ‘. FHAT.21
300 RETURN . oL S . FMAT,22
END FHMAT .22
SUBRQUTINE INIT{U1sRTHLI+HIL) i ) INIT,2
DIMENSION UI{Y) ’ ) INITLD
COMMON /SCRAT/ ALFS(200) +BETA(2003+CO(200)+CFD(200),CF1{2000, INIT.4
1CF2300) +DEL (200) yDELST2(Z00) sDELT(Z00) +H{200) ¢HHDS (200} »OUM(200) » INTT,5
IPK (200) yROEL (200) +RINST2(200) yRTRANI200) +PKBAR (2003 »RTHI200) » JINITL6
3502000 sU(200) sDU{200) »SUD L2000 +UUD{200) s THETI2(200) »THET214(200)0 INIT.7
HGTHETZ2(200Y 2 THT(200) + X (2001 s¥ {200 +CPC{200)9Z(200) :DUNHY {2600} INIT .8
COMMAON  / NUS /7 NUS INIT.9
DIMENSION CSTART{16) +RTHTAB{16) +nTABLLG) INIT.10
COMMON/SHEEP, HH] 3RRTH] +KSH ' INIT.11
COMMON/SEGZ NCMPT (NFLAF INFPJNC(66) ) INIT,12
COMMON/NSIDE/NSINE ) INIT,12
COMMON /7 130 ' / 130 INIT.14
DATA NTAR/16/ : INIT,1S
COMMON  / SANGLE # SANGLE INIT. 16
COMMON / RNR / RNR INIT, 17

c GIVEN A CALCULATED VALUS OF Cve A TABLE SEARCH IS PERFORMED TO INIT.18
C OBTAIN AN INIFIAL RTHETA AND He INIT.19
DATA (MTAB{I)y Izlel6) / ' INIT.20

l 2-5‘9 9205’4 -!205‘0 -2.38 lloTB 11070 A INIT.?]

2 1060 91.56 '1.5‘! 01053 !l.sl 91.50 L] IN]TQZZ

3 1e4s7 »1.45 slaba +1.43 / INIT.23
DATA (RTHTAB(1)s I=lolG) ~ INTIT .24

1 0, 571 . +B80,.88 100, 2200, » 245, » INIT.2S

2 295- !350. 400, “0300 0“50. 9550. ] INIT-?&

3 6“0- 17200 !8050 98751 / Ith.Z'f
OATA (CSTART(I)s izlelé) / INIT, 28

1 0 W 2.E4 sh.E4 96-E‘l !BvE‘G 1 1.E5 L] INIT.29
2 1.2E8 sl +4ES .2 1.6E5 s+ 1.8ES +2+0ES 1 2.5€5 s INIT,.3O

k] 3.0E5 »3,5ES +4.E5 %4 .5E5S : / INIT,3V
GO TO (4e2+8e3rdvIatre3)eNSIDE & INIT,32

3 CONTINUE . ) . INIT .32
IF{NFLAP,GTW0) GC TO & . INIT .28

GO T0 2 N . ' INIT.35

4 CONTINUE INIT.36
130 =0 . INIT.2T

Hl =90 . INIT.38
pP1OV1BO = ,01745329 : : INIT.39

v = SIN(SANGLE2PIOViB0) INIT .40
QELX = SuD{2)y = suptl) ' INIT.41
DULIDX = (UL(2) = Ulil})/7DELX - INIT 42
CSTAR = (YBV/CULDX)#RNB ' INIT .43
CSTAR = ABS{CSTAR) INIT.44
TF{CSTAR oGT, 1.3E+05) 50:100 - . . IKIT.45

50 I2D =1 s INIT .46
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10

29

10

H1 = TBLUY{CSTARSCSTART+HTAB2NTAR)
100 RTHL = TBLUL(CSTARSCSTART+RTHTAB 2 NTAB)

IFICSTARLGT5.E205) GO T4 10
GO TO 20 5
CONTINUE -
Kl = l.%l} - .
RTHL = 1000.
CONTINUE

HH1 = HI}

ARTH1 = RTH1

KSWw = [3D

G0 T0 5

CONTINUE

H1 = HH1

RTHLI = RRTHI1

130 = KS¥W

CONTINUE

RETURN

END

SUBROUTINE INPUT

COMMON /SCRAT/ ALFS(200),BETAL
1CF21200) «DEL {200} +DELSIZ{200)
2PK(200) sRDEL (2001 «RINSTIIZ200)»
A5(200)UL200)+DUL200)+5UDL2001
GTRET22(200) s THT (200} +X{200) 0¥
COMMON/ZIPRINT/IPRINTSKSKIP

200)+CDL200YCFNI200)+CF1(200) 4
NELT{200) +H{200) ¢ HHDS (200 oW1 (200
RTRAN(200) +PKAAR(200) »RTHIZ200) »
SUUDI200) +THET12(200) 9 THET21 (200} ¢
2000 +CPC(200)92(200) +DUHMY (2600)

COMMON 7 RNR  / RNR

COMMAN / TRIPUL / TRIPUP

COMMON 7 ANGLE / ANGLE

COMMON / NUS 7 NUS

COMMON / NPT '/ NPT

COMMON / TRIP  / TRIP(2)

COMMON 7 TITLE / TITLE(8)

COMMON # NOPDER / NORDERsALFRFLAG
COMMCN / TITLEP / TITLEP(24)

/
COMMON/XIN/ XIN(100)}«YINI100)»
OIMENSION UVIN{10D) R
COMMON  / CL 7 CL+CDT4CDF s
COMMON / HTIfRB / HTURB
COMMON / SANGLE / SANGLE
COMMON 7/ SINAZ2 / SINAZZ
NUS = 200 : :
PI=3.1415926%
ALFR=ANGLE®F1/180.
HTUREB = 0+

CPIN(l001+S5U(100)

COP+SEPTRBI(2)

SINAZ = SINISANGLE®0.91745329252)

SINAZZ = STMAZYSINAZ
NORDER=1

KKK = 1 .

1F (KKK.EQs1) GO TO 1~

G0 10 2 .
CONTINUE ;

Do 3 1 = 1aNPT ) -
UINGI) = SORT(1.-CPINII})
COMT INUE - .
CONT INUE

DO 4 I = 1oNPT -
CPCHI) = 1. = UIN[I)®#Z
CONTINUE

CALL SCHORD(NPTXTNs+YIMNISU)

i

CaLlL SHOOTH(NPYvSU!UINvNUSoSUDtUUD!DU?
CALL ARClNUSoSUD!UUD!SINnZQSINAZEOSOUFALFS)

CALL SDERVINPTSUsUINoNUSs5+Us
gutly = ABSIQUCL)) '
00 10 1 = 1#NUS

DUy 1

X11) = ¥YBLUL(SUDIT) +SUsXIN+1+NPT)
¥(1) = TBLUI{SUDI1)+SUsYINs1sNPT)

CONTINUE
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INPUT.S50



. REPRODUCIE!
ORIGINAL ¥
IF{X(2) LLE. xtl);tloo.}aoo

1100 I=2

1200 TF(X{I+1) 4LE. X{I}) 1530+1500

1300 1 = J*} .
GO T0 1200

1400 I =1

1500 TRIP{(1) = TBLU!(TRIPUPoX(l!;SUD(]luloNUSalol)
RETURN
END .

400

500
€00

700
ago

100
200

1300
1200
1400
1500
6000
16090
1800

1900
2000

2100
2200

2300
2400

‘

SUBROUTINE INSTAB(NsS+PKaRTsRDsTRIPTELISEP+IATT+INs IT+RIsPKINy

1TRIFPOP)

COMMON /SCRAT/ SCRATIS200) 2 THT(200) +X {200}V (200)+CPCC200)

COMMON/NSEP/NSEP ‘ R
TRIPUL 7/ TRIPUP,DUM4

COMMON /7

COMMON 7 NUS / NUS

COMMON 7/ INVALK / INVALK

COMMON  /# NTURB / NTURS

COMMON  / ISFEP / DUM]+ITRIP.OUMZ»DUM3
COMMON  / KSEP 7/ KSEP

COMMON /7 ISTART / ISTARTY

COMHMON /7 DU2T 7 ouzTt

DIMENSION S(1), PK!l)'RT(I)vRD(l’ch(l’
1PASS = ]

TRIPX = TRIPUP

IF(TRIPX «EQ. 1) 400+500
CONTINUE

TRIP = S(NUS)

IF(KSEP .LTa NUS)BE00.700
KFLAG=] :
Go Tg 800

KFLAG = 2

CONTINUE

DO 2400 I=1sN

RLOG = ALOGI(RT(IM)

IFIRT(IYLELAS04) GO 10 100 :

PKC = 69412 = ,23992°RLOG ¢ 0205*RLOG##2

GO TO 200 ,
PKC = = ,4709 + ,11066%RLOG - +005859]1*RLOGR#2
CONTINUE '
IN = 1

Go Ta (l30091&00)-KFLAG

IFIKSEPLEQ.I) 120041400

CONTINUE

Go Ta 2500 ! .

IF (INVALK +Ene 1)1500+1600

WRITE(6+6000)

FORMAT (1H1RLAMINAR SEPL?ATION*)

GO TO 2500

IF(PHCLGE.PK{I)) GO TO 2800

IFCTRIP «LE« SU{IN) +AND. IN JNEo NUS)1B00+2400
IF{TRIPOP LEQ. 0.) 2400¢1900

IF{RT I} «GE, 200.) 2009:2100

17 = IN

ITRIF =1
NSEP = 5

GO TO 3200 .
DO 2300 II=1.N"
IFIRT{I]) .GEa- 200.) 2290+2300
1T = 11

N =11

ITRIP =1

NSEP = S .

GO Y0 2200 .

CONTINUE

CONT INUE .

NTURB = NUS
TE=1.
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INPUT .51
[NPUT .52
INPUT,S3
INPUT .54
INPUT .55
INPUT,.S6
INPUT 57

INPUT,.SB
INPUT .59

INSTAB.2

INSTAB ]

INSTAB .4

INSTAB,.S

INSTAB,.6

INSTAB,7

INSTAR.B

INSTAB,.S

INSTAB, 10
TNSTAR, 11
INSTABL )2
INSTABL1D
INSTAR, 14
INSTAB.15
INSTAB,16
INSTABRLLY
INSTAB, 18
INSTAR.19
INSTAB,. 20
INSTAB.21
INSTAR, 22
INSTAB,.23
INSTAR .24
IhSTAB .25
INSTAB.26
INSTAB,27
INSTAR,28
INSTAB.Z29
INSTAB, 30
iNSTAB, 31
INSTAH,32
INSTAR,33
IhSTAR. 3G
INSTAB, 35
INSTAR.36
INSTAB, 37
INSTAR,38
INSTAB .39
IKSTAR . .40
INSTAB. 41
INSTAB (42
INSTAB,43
INSTAR, b4
INSTAR,L45
INSTAR 46
INSTAB,47
INSTAB,.48
INSTAB .49
INSTAR,S0
INSTAB,S]
INSTAR,GZ
INSTABL.S53
INSTAB,S54
INSTAR,5S
INSTAB,S56
INSTAB,S7

INSTAR,58

INSTAR.LSY



IT=1IN

GO TO0 3200
2500 ISEP = 1

IF{KSEP ,EQ. 1)GC TO 2600

IF{RTUINY «LTe 125.) 230042575
2575 PKT = .0227-.0007575°RT(]N}-.BODOOIIST'RT(IN)GRTIIN}

{FIPKT .GE. PKIINIIGO TO 3300
2600 IATT=2 :

IT=IN

NSEP = 3

G0 TO 23200 '
28060 CONTINUE

GO TG 2900 y -
3300 CONTINUE

NSEP = 2
2900 IF(IN £Q. NUS)Y3200.3000

IF TRIP , S{IN}» SET TRIP EQUAL 70 S{IN),
3000 IF{TRIP LLE. SUIN}) 3108+3200
3ig0 IT = IN

1TRIP = 1

NSEP = 5
3200 CONTINUE

RETURN

END

SUBROQUTINE INTBLUIND) -
COMMON /SCRAT/ SCRATII600) +5(200)0(200),00(200)
COMMON 7/ NUS / NUS
COMMON  / NTURB / NTURB
COMMON # INSTB / INSTB.ITRAN )
DIMENSION G{31sSCRA{D)+iCRAL3}
COMMON /CONTRL/ 1END
COMMON  / SOLN 7 X131 YPID)
EXTERNAL FMAT
51 = S{l1}
52 = S{I+1)
15 CONVINUE ' .
CaLL HERSON(BvSl952vY-FNAToHESTaPNINsALHNCoYPchSCﬂAeTCRhoIND)

1 =191 .
NTURB = I
C .
IF(SH{1) «GF» S(NUS))TEND=!
RETURN '
¢ .
‘ ENTRY SETUP . ,
c INITIALTZE SOME TERMS
IND = 9§
IEND = 0
HEST = leE=0S
HHIN = 1,E-D8
§2 = 0,0
ALWNE = 1.E-0D
1 = I¥RAN
Nturg = 1!
RETURN
END

" SUBROUTINE LAMINAR

COMMON /SCRAT/ ALFS{206)+BETA{200)+CDI200)+CF {200)+CF11200},
1CF21200) +DEL 12003 »DELST2(200) sDELT (2003 +H(200) +HHDS(200) +H1 (200D
PK(200) sRDEL (2001 sRINSTE(200) sRTRAN(200) +PXBAR(200) +RTHETA(200)
3S{200)2UL200) +DU200) +SUDI200) 2UUD (2001 s THET12(200) #THETZ21(200)
HTHET22(200) +THETA (200) +%(200) s Y{200) sCPCL200)4Z (200} + DUKHY (2600)

COMMON / RN2 7/ RNB -
COMMON 7 NUS / N

COMHMON / NLAM  / NLAM

COMMON / KSFP 7/ KSEP

COMMON / INVALX / INVALK
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INSTAB,60
INSTAR,H1
INSTAB.B2
INSTAB .63
INSTAB .64
[NSTARL65
INSTAB .66
INSTAB.67
INSTAB.68B
INSTAB.69
INSTAB,70
INSTABLT
INSTAB.T2
INSTAR,T3
INSTAB, 74
INSTAB,7S
INSTAB,. 76
INSTAB.TT
INSTAB.7B
INSTAB. 79
1INSTAB,. B0
INSTAB.81
INSTAB,B2
INSTAB. B3

INTBL.2
INTBL LI
INTBL .4
INTBL .S
INTBL.&
INTRL.7
INTBL,.B
INTBL .9
INTBL .10
INTBL.11
INTBL.12
INTBL.13
INTBL.14
INTBL.15
INTBL.16
INTBL.17
INTBL.18
INTBL.19
- INTBL.2C
INTBL.21
INTBL.22
INTBL .22
INTBL.2%
INTBL .25
INTEL. 26
INTBL.27
INTBL.28
INTBL.29
INTEL L]0
INTBLL31
INTBL .32

LAMINAR.Z
LAMINAR,3
LAMINAR &
LAMINAR.S
LAMINAR .6
LAMINAR.?
LAMINAR.B
LAMTINAR.Y
LAMINARGL1D
LAMTHAR.11
LAMINAR.12



COMMON 7 22 /2214
COMMON 7 DURT /7 DU27
OIMENSTION DUZL3)s85(D)

c THE FOLLOWING NRATA S. OFFINES COEFFICIENTS fOR THE CUBIC FG LARINAR,16
OATA Cl/.41408468557 /s C2/=5.6532810302/7+ C3/6,5043150606 /» LAMINAR .17
1 C4A/B.550205550/+ C4B/55.573995455 / LAHMINAR.18
< THE FOLLOWING DATA S. ODEFINES COEFFICIENTS FOR THE CUBIC F1 LAMINAR,19
DATA D1/.04870877648/ D2/.78169607867 /s DI/1.7944503366 /« LAMINAR,20
1 D4A/2.401088104 /+048/«,91455761599 / LAMINAR.L2T
C THE FOLLOWING DATA S, DEFINES COEFFICIENTS FOR THE CURIC Gl LAMINAR,22
DATA E1/.14979607851/¢ E2/.9B8086769883 /5 EI/4,1234674158 /5 LAMINAR,.23
1 E4h/=13.13632892/, E4B/=10.896754750/ LAMINAR,. 24
FLOl+Q2+03:044P)= QuRPEPHP + QIepSP + (G29P + O] LAMINAR .25
DF(Q2+03+042eP) = 3,7Q4%PePe 2,.903%P+ 02 LAMINAR, 26
. DIMENSION KYAR{Z24)sPFOIZ4Y+PFLI243+PGL 12410 LAMINAR .27
1 PKTAB{9)+SLTAB(S) +HTAB IS} : LAMINAR,28
DATA PKTAB/2.04+ 1.05s 2520 .25s o200 414y 12y 410y 08/9 LAMINAR.29
.1 SLTAB/1.58s 1,03, 469+ o5 463 404s ,3R2. 359, ,323/» LAMINARL 3O
2 HTAB/1.39% 1+60y 1.8Bs 2.00s 2,079 24189 223+ 2,289 2434/ LAMINAR,31
REAL My LAMINAR,32
REAL KTAB LANINAR, 33
DATA KTAB / 0.0855. 0.08) 00Ty . 006y 0.050 LAMINAR,. 34
i Ga0by 0«03 D.02» Q.01 Ge0> -0.01% LAMINAR L3S
2 =0.02 -0.03s ~0.04, =005 -0.064 -0,07, LAMINAR, 36
3 -0.08% "0-09' -0110!\ '0ill’, '0.12! '00139 LAH]NARI37
4 ~0.13379 : . LANINAR,3D
5 PFO / 0.0, 2.02%8, 0.0736. 00,1225 0.1724, LAMINAR, 3G
6 0.2236, 02761 €+3299s (.3848, Dottt} 0.4986 LAMINAR,40
7 0.,5572 0.,6167, 0.6777» 0+76406% 0.8053, 0.R729, LANINAR 4]
| 0.9433, 1,01665 1.0929, 1+1723, 142539, 1.3372 LAMINAR.42
9 1.3686/¢ LAMINAR,&3
» eFy / 041296, 0.1236, 041129s°  0.10251 0.0925, LANINAR .44
e 0.0830, 0,0738s 0.0651» 0.0567, 0.04687s Ge0G11s LAMINARL4S
» 0,0338, 0.02704 0.0207» 0.0149 0,0095, 0.0048, LAMINAR.4G
® 0.0010, -0.,0019ys . =0,0039: =0.0051>» -0.0055 =0.0051 sl AMINAR, 47
- ~0.0047/, LAMINAR 48
@ £GY / 0.26264 0.253%0 .. 02377 0.,2228, 0.2087, LAMINAR .49
2 0.1953y 0.1827, 0.1710 0elb00, 0.1498 Oela04, LAMINAR .50
o 041319 0.12400 0el161 0e1073¢ 0.09700 0.0853, LAMINAR.S1
# 0.0728 0.0801% Ge0GT0 00325 0.0197 0.0054, LAMINAR,.S2
° 6.0/ LAMINAR,S]
€ CURLES METHOD LAMINAR .54
C NOTATION Z={THETA/C)ue2 & RNB LAMINAR,S5S
C INITIAL CONDITIQNS : LAMINAR.G&
CONST = 5, . LAMINAR,S7
ILITE = 1 LAMINAR,SS
KSEP =N e } LAMINAR.S9
INVALK =N + ) LANINAR .60
FACT = 2,22 . ' LAMINAR,B]
NTAB = 9 : LAMINAR .62
NKTAR = 24 ! : LAMIMNAR,G]
ISAV =0 LAMINAR B4

CO 25 1T = 2+50 LAMINAR .65 -
IF(ULT).LT,0.1) 23:26 LAMINARLE6
23 1SAv = i LAMINARL67
25 CONTINUE LAMINAR, 68
26 ISAV = ISAV+] LAMINAR,69
IF(ISAV.LE.2) GO TO 28 LAMINAR,7O
N 2 N - [SAY + 2 LAMINAR,71
NL AM = N LAMINAR.T?
00 27 I=2sN LAMINAR,T
ITEMP = JSAV + . I=2 LAMINAR, 74
Uil = UTITEMP) LAMINAR,7S
QUL = DULITEMP) v LAMINAR,LTG
CRCI) = CPCIITEHP}- LAMINAR,T7
27 CONTINUE ' ' ' LAMINAR.78
28 SUM = 0, LAMINAR,T9
A = (0,45 ‘ LAMINARLHO
GI = 0. $ GINML = 0. LAMINAR.B1

t.
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LAMINAR,.13
LAMINAR. LS
LAMINAR.1S



=1

. 15
a5

[gls NaXyl

OO 0O0

200

300

400
S00

OO0

700
800

200

i5aV 1

Z{1 = I7241)

PKI1} = Z{(1}% DUil)

THETA(Y1) = SORT(Z{])/RNB)

RYHETA{1) = RNB #* U{(1) # THETA(]1)

ROEL{1}Y = 0, :

Fl = TRLULI(PKI1) +i{TABsPF1lsI+NKTAB) !
sL2 = F1

SL = S5ORT{SLZ2)

cFil) =0,

F =0,

IF(OU(LY -EQ, 04) S0+75

H1) = 2,554

GO TO 85

H(L) = (SL-2.,2PK(1)=F® .5} /PK{]}

DELID) = H{l1) & JHETA(D)

NM1 =N -1

NM2 = N =2

UMIN] = FTBLUL(=2.%5{2)35:Us2sN)

uo = TRLULI{=-5(2):51Us2sN)

uzal & TBLULIS{N}+SIZ2)sSelUs2eN}

uz202 = THLUL{S({N}*2.%5(2)eSsUs2eN}
SS5(1) =0,

5542} = 52}

55(3) = 5N

SsaLe = 55(

puza{r; = (UL =2, 0U(1)+UMINLY /(6 ,%5(2)u02)
pUZ2 L2} =2 ({{JU6Y=2,2U(2)+U0) /(4 ,25{2)202)
puz {3} 2 {UIS)=2.2UC3)+U(1) )1/ (4..,2(5{3)=5{2)}n82)

INITIALIZATION ENDED WITH PRECEDING STATEMENT,

00 2700 I = 2N
USIMi = Uil=1)#e5
usl = USIHl
IF{T «EQ, 2) 400,200

CALCULATE NN HHERE.NN IS THE NUMBER OF INTEGRATION STEPS TO BE
TAKEN IN THE INTERVAL (S{I-1)s5(]1}H)s

NN = (ABSIDULT}) + ABSIDU(I~1))) % ,S/CONST + 1,
IF(DUC1) .GEa0,) NN=1

GO T0 500 )

NN =}

DSOV2= W5 (S{1}=S{I=1))/FLOAT(NN)

05 = 2.9050V2

THE FOLLOWING 0O-LQOP INTEGRATES THE MOMENTUM~INTEGRAL EQUATION
FROM S{I=1) TO S{I)» IN NN STEPS,

DO 1300 KK=1.NN

52 = 5(I-1) » FLOAT(KK)®DS

U2 = TBLUTIS2+SeUsloN)
©use = Yaases

QU2T = TRLUL(S2+SS+DU2s1+3)

DUT = TBLUL(SZ2+S+0Us1sN}

ITER = 0

TIML = (1, ¢ FACT#GINMI)#US]

1TER = ITER + 1

T1 z (1, + FACT=G])®US2

SUMTEMP = SUM + (TIHl + TI)®0D50vZ

Zin = A ® SUMTEMP / UZ##é

1000

IF(Z(11.LT.0.) 60 TO 1175

PKIT)Y = Z{I1}®CUT ' :
IFEPKIT) JLT,~.12) 1006+1100
INVALK = 1 :
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LARINAR.B2

LAMINAR,.B3

LAMINAR.BS

LAMINAR.AS

LAMINAR .86

LAMINAR.B7

LAMINAR,.B88

LAMINAR.B9

LAMINAR 9D

LAMINAR.91

LAMINAR,92

LAMINARLS3

LAHINAR . 9%

LAMINAR.9S

LAMINAR.9E

LANTHAR,GT

LAMINAR.OB

LAMINAR.SY

LAMINAR, 100
LAMINAR,.1D1
LANINAR.102
LAMINARL1023
LAMINAR.104
LAMINAR.10S
LAMINAR,10G
LAMINAR.L107
LAMINAR.10A
LAMINAR,.109
LAMINAR,110
LAMINAR.111]
LAMINAR.L12
LAMINAR.E1D]
LAMINAR.L LS
LAMINAR,115
LAMINARGLLLS
LAMINAR.IL17?
LANINAR,1 18
LAMINAR,119
LANINARLIZO
LANMIHNARL1Z21
LAMINAR,122
LAMINAR,IZ3
LAMINAR.]ZG
LAMINAR,12%
LAMINAR, 126
LAMINAR,127
LAMTHAR,. 128
LAMINAR.129
LAMTMAR.130
LAMINAR.13L -
LAMIMAR,.]132
LAMINAR.132]
LAMINAR,. 134
LAMINAR,13S
LAMINAR 136
LAMINAR.137
LAMINAR,L13R
LAMINAR.139
LAMINAR 140
LAMINAR, 141
LAMIMAR 142
LAMINAR, 142)
LAMINAR . L o4
LAMINAR.14S
LAMINAR . 146
LAMINAR.147
LAMINAR,. 148
LAHINAR, 149
LAMINAR.]1S0



10190

[aNaXel

6400

1020

1100

1175
1260
1300

1500

1600
1700

1800
1900
2000

2100

2200

L ' 1
REPRO™UCT™I* ITY OF THE
ORIGINAL PALL IS POOR

IFLZ{1) JLT. 04) 1010,1020
WRITE{6964003 T
FORMAT(® INVALID K,
60 TO 1175
THETA([)=SART(Z (1) /RNA)

RTHETA (1) =RNBOU(1) S THETAIT)

G0 To 2900

MU = Z(1)ea2 ® U2 © DU2T
IF(PKII) +CT, »0855 .AND. KK .EQ.
FO = TBLUL(PK (I} +KTABsPFO»1sNKTAB}
GO = 0.66 + 3.9PKID)

1F {OU{T) .6E0.} MU = 0O,

F = Fn - MU2GO

61 £ Fa0.45 + 6,9PK(1)
IFIDU(T).GED.) GO TO 1200
IF(ITER<GE .24 AND.ARS (1.2 (1) /Z5AV) 4L T..0001) GO TO 1200
7SAV = Z{T)

IFUITERLLE.25) GO TO 809

INVALK = I
THETA{1) =
RTHETA(I) =
60 TO 2900 :
SUM = SUMTEMP
IFADUCD) LGE.D.) CT =
GINML = GI

us1 = Use . ;
CONTINUE

Z(RI3%) ) 0.7/7% ANALYSIS [5 TERMINATED.®)

NN)Y GO YO 2100

THETA(I=-1) - :
RTHETA(I-1)

0.

FOLLOWING EVALUAYES HUI)sCF{I)oDEL(D)

IF(Z{1} LY. 0.) GO TO i17S
THETA(I)=5ORT (Z (11 /RNB}
RTHETA(I}=ANG & U(1) © THETA(D) .

F1 = TBLUL{PKA(T}sKTABSPF1s1+NKTAR)

Gl = YELUL(PK(I)sKTABPGl»1+NKTAR)

IFADUIEY 4GEaDe) MU = Qe

sLZ = Fl = MU#Gl

IF{5L2 (LE., 0.} €O TO 2300

SL = SQRTISLZ}

CF(I} = 2,%SL/RTHETALT}

PKY = PKLI)

IF (ABS{PKT) .LTa .01) 1600,1900

TFEPKT LLT. 0. ) 170041800 .

H{1} & o 5/SORYT(F(N1+D2+D3+04B4PKT) - MUSF {E1+E24+E3+E4BePKT)}

#{DF{D2+03+D4BWPKT) = MUSDF (E2+E3+E4BIPHT)Y

2 -, S (CF(C2+CI+CHBoPKT) ~ MU#3,) - 2.

60 TO 2000

H(I) = JG/SARTIF({D1+02503+D4BsPKT) = MUYFIE12E2+E3+E4ASPKT)

#(DF (D2+03+04A+PKT) = HUSOF{EZ29EI+EHAPKT))
« 5P (CF{C2+CI+CLAWPKT} = MUR3,) =2,
GO 70 2000
LRSS =

(51 =F8,5)/PK(I) =2.

DEL(IY = H{I)ATHETA(T)

RDEL(1) = HOIYSRTHETALI)

GO TO 2200

THETA(1)=5QRT (Z (1) /RNB) '

SUM = SUMTEMP .

IF(DUIT}46Es0e) GT = 0., i
GINML = GI :

Us1 = US52

RTHETA(I}= RNB#® U{LI) ® THETA{D)

H{I) = TBLUL(PK{T}+FSTABSsHTAB.1sNTAB)

SL = TBLUY(PK(I) +PXTAB.SLTABs1sNTABY

CF (I} = 2.uSL/ZRTHETALLY )
DEL (I 2 HOI}RTHETAL(I) ’

RDEL$I) = HUIYCRTHETALD)

CONTINUE

sstly = s

VIF(I.EQ.N) Gn YO 2210
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LAMINAR,L1IS]
LAMINAR.LS2
LAMINARG 1S3
{ AMINAR,.154
LANMINARL 155
LAMIMARL1ISEH
LAMINAR,197
LAMINAR,. 1S58
LAM[HAR,159
LAMINARG160
LAMINAR.161
LAMINAR,162
LAMINAR,163
LAMINAR.16G
LAMINAR, 165
LAMINAR.166
LAMINAR.167
LAMINAR,168
LAMINAR,169
LAMINAR,1TO
LAMIMNAR,LT1]
LAMINAR,.172
{AMINAR, 172
LAMINAR 174G
LANIHNAR,LTS
LAMINAR,1TG
LAMINARLITT
LAMINAR,L178
LAMINAR.L1TO
LAMINAR.180
LAMINAR,1B]
LAMINAR. 182
LANINARL1R]
LAMINAR,.1B4
LAMIKAR.LIRBS
LAMINAR, 186
LAMINAR, 87
LANINAR ., 188
LAMINAR,.1R9
LAMINAR, 190
LAMINARL19]
LAMINAR,192
LAMINAR,193
LAMINHAR, 194
LAMINAR,.19S
LARINAR . 196
LAMINAR,197
LAMINAR,198
LAMINARL199
LAMINAR . ZCGO
LAMINAR.Z20)Y
LAMINAR 202
LAMINAR,Z203
LAMINAR,Z204
LAMTIHAR,205
LANINAR,206
LANINARLZD7
LAMINAR.20A
LAMINAR,209
LAMIMNAR,LZ210
LAMINAR,.2]11
LtAMINAR,Z2]12
LANINAR,Z213
LAMINAR,214
LAMINAR.21S
LAMINAR.2LIG
LAMINAR,Z217
LAMINAR,218
LAMINAR,219



2210
2220
2250
2300
2400
1

2500

2600
2700

2800
2900

10
12

14

" 16
- 18

21

22
23

24

SS(2) = $tI¢1)
S5(3) = St1+a) _ . _
GO To 2220 .

$542) = S(I) + S(E) ' ?
$5(3) = S(1) + S{3) T

CONTINUE . r
GO TO (2250422502700 ILITE

pu2(l) = D242y : !
ouz (2 2 Di2(

GO TO {2300+26000s ILITE
IF(E+a JGTe N} 250042400

LAMINAR.2Z20
LAMINAR.221
LAMINAR.Z222
LAMINAR.223
LAMINAR 224
LAMINAR.225
LAMINAR.Z226
LAMIMAR,227
LAHINAR, 223
LANINAR.229
LAMINAR.230

OU2(3) = (UTe3)=2,8U(1%2)e ULL+}))I/({5(T1+30=5(T2))2(5(1+2)=5([+LANINAR,231

131}

GO 10 2700

ouzZ (2 = (U201-2.%UIN=1YsUiN=I) I/ 14,2 (S IN)=S{N=1))ne2}
ILITE = 2

GO TO 2700 .

ouU2(3) = (U202=2.2UINI*UIN=2)3 /4% {S{N}=S({N=]})9e2 )
ILITE = 3

CONTINUE

GO TQ 29500 . )

KSEP =1 . : -

CONTINUE

RETURN

END

SUBHOUTIHE MERSON (NeUsZ+YsFUNCoHsHMINSE+FoGoS5eT e INO)
OIMENSION YA1)sF (1)4GH11aS{E)sT (]}
X = U

IF{HHIN.LT.0,) HNIN=¢01“ﬁBS(H)
iH=1

IR=1

1x=1

1C=1 ;

IFIE,GEL1e) IC = 0O

ES = ABS({E}®S, ]
IF(? G‘I.X.ANF}-H.LT D.QOR Z LT, x ﬂND! nGT-Do] "‘_'"H
IF{ICLEQ.OY GO TO 14

X5=X , i ;

00 12 J=leN : , N
G{JI=Y (D) ; .
HSaH ,
A=X+H=7

1E=1
IF({H.GT4DeoANDS Q GE . 0..0R HoLT o004 s AND,Q.LELC,) GO TO 16
GO T0 18

HaZ~X

I1R=0

H3=H/3,

1MD =

DO 795 1SW=1s+5

CALL FUNC{NeXsYsF s IND}

IF(IND +EQ. 1) GO TO 9999

DO 70 I=1eN

G=H3=F (1)

GO TQ (21922+23+24+25) 5 15W

Ti(I)=0 . )

R=4Q

GO TQ 26

R=.52{Q+T(L))

60 TQ 26

R=3,#Q .

S{i =R ’ ) . -
R=.3752(R+¥(1}) 4 :

GO TO 26 , :

R=T{I)+4.2Q - :

T{1)=R ‘ C

158

LAMINAR.Z232
LAMINAR,23)]
LAMINAR.234
LAMINAR,.235
LAMINAR.236
LAMIMAR.237
LAMINAR,238
LAMINAR.Z239
LLAMINAR . 240
LAMIMNAR 241
LAMINAR,Z2G42
LAMINAR,243
ILAMINAR 244

MERSON,.2
MERS0N,3
MERSON .G
MERSON,S
MERSON.&
MERSON, 7
MERSON,S
MERSON,9
MERSON,10
HERSQN,.11
MERSOMN,12
MERSON,13
MERSOM,14
MERSON.1S
MERSON,.16
MERSON,17
HERSON,18
MERSON,19
MERSON,Z20
MERSON,21
MERSON,22
MERSON,23
WERSON,24
MERSON,25
MERSON,.26. .
MERSON,.27
MERSON.23
MERSON,29
MERSON .30
MERSON,.31
MERSOMN 32
MERSON,33
MERSON, 34
MERSON, DS
MERSON, 36
HERSON,37
MERSON,]8
HERSON,39
MERSGN,.40
MEASON,&1
MERSON,42



25

26

- 28

iz

40
42

50

Tl
73

14
75

77
B0

99949

R=1

152 (R=51(1}))

60 T0 26
Rz .52 10+THI))
G=ABS(2.°R~1, Sﬂlc*S{I)))

YiI1=G{

1)+*R

IF(ISW.NELS) GO YO 70
IFLICLEQ.O)Y GO TO 70
RzABS(Y{]))
IF(R.LY.1.E=03) GO TO 28

R=ES59R

G0 70 30

R=ES
IF (3 ,GE

«ReAND o IXaEQa1}

GO 70 50

1R=1
IH=0
":.SHH

1F {ABS{H) +GE HMIN) GO

H=SIGN (HMINeH)

1%=0

Co 42 J=1sN
¥ (Jy=G(J)

X=X5

GO 7O 14
IFIQ.GE.+03125%R) TE=0
CONTINUE

GO TO {71975+73274475) 415U

XA=X+HJ

GO 10 75
X=xe,58H3
6o 10 75

X =

X *

«SPH

CONTINUE
IF(IC.EQ.0}) GO TG 80

IFUIE.NE~

H=2 e ¥H
Ix=1
[H=1

IH.ORA IF

CONTINUE
IF(IRLEQLY) GO YO 10

Hz=HS
RETURN
END

SUBROUTINE QUTPUT

COMMON /SCRAT/ ALFS(200)+BETA(200)+C0OI200)+CF- (200),CF1(200),
VCF2 (2000 sDEL {2000 +NELST2{200) +DELTIZ00) +H L2001 sHHDS(200)+H1{200) 5
2PK(200) +RDEL (200} yRINSTH (200} +RTAANI200) »PKBAR(Z00) 4ATH(200)
35(200}rU(ZOOIoDU!?OO)»SUD(?OOl-UUD!ZOD)-IHETIZ(ZUO\tTHETEllZOOlv

+NE.IR)

50 To 32

10 40

GO YO 77

4THET22{200Y+ THT {200} + DUMHY (2400)
/ Y13+ YP(3)

COMMON

EQUIVALENCE

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

/ SOLN

JUSXX/ US
/FSOL/TRTF
FRPOLY/S C
IMATX s Ad
FERKK S

/ KTURB

REAL KDAsKyJ

I
ALFS(I)
ML}
THT 1)
CFLIT)
HHDSH{ )
RTH(I)

= NTURB
ALP
TH
THETA
TcFl
THHOS

= TRTH

W Huun

{ YUI) 2 THETA) o1
s ALPZ
+TBETA + T8

s DUS

s+ D s E

Je )

/ NTuUPB

4

s B
A - DSDX » XW o YW ¢ XS5 9 ¥YS§ ¢

¥£2)+P ) » { YLD} TH)
v ALP + K » CAS o KDA
» THDS STHHDS » TCF1 »
« J » DCDH ¢ DOOM + DEDH » DJDH
s IPR(D
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F » DGDH

MERSON.43
MERSON 44
MERSON 445
MERSON .46
MERSON 47
MERSON,48
MERSON,49
HERSON,S50
MERSON,51
MERSON,.S52
MERSON,53
MERSON,S4
MERSON,S5
HERSON,56
MERSON.ST
MERSON,58
MERSONLS59
MERSGON, &0
MEASON,61
MERSON.6Z
MERSON.63
MERSON .64

. MERSON .65

MERSON, 66
MERSON.6T
MERSON.HE
MERSGN .69
MERSON,TD
MEASON.T1
MERSON,T2
MERSON.T3
MERSON,.74
MERSON,.75
MERSON,.T76
MERSON,TT
MERSON, T8
MERSON.79
MERSON.BO
MERSON .81
MERSON,82
MERSON.B1]
MERSON,84

MERSON, B85

QuTPuT .2
QuUTPUT,3
QUTPUT 4
QUTPUT .5
OUTPUT .6
QUTPUT .7
QUTPUT,.B
QUTPUT .9

QUTPUT 10 ~

OUTPUT.1i
QUTPUT .12
QuUTPUT .13
QUTPUT .14
QUTPUT .15
CUTPUT.16
QUTPUT .17
OUTPUT,18
QUTPUT, 19
QUTPUT.20
OuTPUT,.Z21
QUTPUT .22
ouTPUT .22
QUTPUT.L24
OUTPUT.25



10

15.

20

21
25

&0
65
70

75

BETA(I} = TRETA

THET1211) = pe)

THET211(1})= PstE

THET22(1)= PRCETE

CF(I) CFI(I) /COSHHETA(TI}D

cFz2in) CFI{1)®TAN(BETAL(I}) .
DELT(T) = VHT(I}HHHOSHLT) H
DELCTY = TRYLIY=HiI)

DELST2(1)= PaD -

oI = P2.0THETAP{US #COSI{ALFS{T)=ALPZ)) #0((THS.)1/2.)

RETURN ,
END

SUBRQUTINE PRINTER

COMMON /SCRAT/ ALFS(200)+BETA{Z00)+C0(200)CFD(200),CF1(200)

OUTPUT .26
QUTPUT ., 2T
QUTPUT,28
QUTPUT .29
DUTPUT .30
DUTPUT,31
OUTPUT,32
OUTPUT .33
QUTPUT , 34
QUTPUT ,3%
QUTPUT,36
QUTPUT,.37 -

PRINTER, 2
PRINTER.]

lCFZI?OO!-DEL!ZOO)-DELSTZIZOO)9DELTA(200).H!200)sHHOS(?OOJ'HllZOO!vPR[NTER.ﬁ

ZPKA200) sRDELI200) sRINSTB(200) +RTRANI(ZOD) +PXBAR(200) sRTHIZ200) »

PRINTER.S

35(200)-U(EOO)-DUBS{EOO)eSUDIEOGIqUUD(EDU!vTHETlZ(EDO)-THETZi(ZDO)OPRINTEP.G

ATHET22(200) s THT{Z00) + X (200)+Y (2000 +CPCI200)92{200) +DUMNY(2600)

COMMON/TITLE/TITLE ()
COMMON/TPRINT/IPRINT+KSKIP .
COMMON/NSER/NSEP .

COMMON/RNB/RNB
COMMON/SANGLE/SANGLE
COMMON/CL/CLCOT s COF o COP»DUMIZ) s CH
COMMON/NS IDE/NS]ODE

COMMON 7/ NBL /7 NBL
COMMON/HTRANY MTRAN

COMMON / INSTA /s INSTB.ITRAN
COMMON/MSEP/FMSEP

COMMON/130/13D
COMMON/ZTITR/ITRy ITAMAX
WRITEL6+7800} )

MRITE (6700 {TITLE(I)s[ = 148}
WRITE (6+6700) ) ’

WRITE (6+6800% RNB2SANGLEsITRsNSIDE
IF(ITR.GT.1.AND.ITR.LT, ITRMAX) GOQ TO SO
1IF{13D.EQ.1) GO YO 1

GO To 2

CONTINUE

ITRAN = 1

G0 To &80

CONTINUE

WRITE{6+6600}

WRITE(6+ 7000}

1 =1

IF(ITRAN,GE-190) NSEP=6

G0 Ta 15

I = 1 ¢« KSKIP

CONT INUE

WRITE (6964001 ToX (T oS{TIsUCTIsDUDSEI) ¢HIT) o THT (I},
1 CFD(D)

IFC1.GT.200) 1 = 200

IF(1.GE.197) GO T0 21
IF{I.EQ.ITRAN) GO TO 25 .

IF{(1 + KSKIP).GE,ITRAN)} 20,10

I = 1TRAN

. GO TO 15

NSEP = 6

CONTINUE .

GO TO(6ED0+659709B0s75+400) +NSEP
WRITE (597100}

. GO TO 80

HRITE(6,7200)
GO TO 400
WRITE (6+7300)
60 T0 8¢ -
WRITE (627400}
CONTINUE
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PRINTER.7

PRINTER,8

PRINTER,.9

PRINTER.10
PRINTER,11

PRINTER.12
PRINTER.13
PRINVER.14
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PRINTER,2S
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PRINTER.27
PRINTER,.28
PRINTER .29
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PRIMTER.J]
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o
as

1

40

50

100
110
150

200

00

400
6000

i
61049
6200
6300

1
6400
6500
66040
6700
6800
6500
7000
7100
7200
1300

IF(MTRANLEQ.?) GO TO 400

WRITE (656900)

WRITE (627700)

1 = LTRAN

Go 10'as

I = 1 + KSKIP

CONTINUE :

RETA{I} = BETA{I}°57,29578049

WRITE (6465001 ToX{T)sS(I1sUT) +H(I}»DELTALI) +THT(I)sBETA(T)
RTH{1}CFDLD)

IF{L.EQ.NBL) GO TO 50

IF{{] * KSKIP).GE.NBL} 40+30

1 = NBL

GO TO 1S

CONT INUE

IF (HTRANL.GE.2) GC TO 400

IF{MSEP.EG.1) WRITE (697500}

IF (IPRINT«EQ, 0,08 ,SANGLEEQ.0,) GO.TO 300

IFUITR.GT.14ANDLITR,LT,ITRMAX) GO TO 300

WRITE (6+T00D)

WRITE(6,6100)

WRITE (696000}

WRITE (646200 '

1 = ITRAN .

G0 TO 110

1 = I+KSKIP

CONTINUE

ALFS{I)

WRITE (6+6300)

= ALFS(1)#57,295T8049

T+X(13+S(1)90UDSII) +ALFSTT)+DELST2(I)
THETL2(T) o THET21 (1) o THET22{I}sCFILT)
.EQ. NBLY GO TO 200

«GE. NBLY 2005100

IF(1
TF CLEsKSKIPY
1 = NAL
G0 T0 150
CONTINUE
WRITE16+8000)
WRITE (6+8100)
WRITE{6+8200)
WR1TE (658300}
WRITE (6484000
CONT INUE
RETURN
FORMAT(1H #3Xs®]8aX ©X® 9X #5¢ QX #0DU/DS® 6X 9ALPHA®

7X ©CEL® 11X BTHETA® 9X STHETA® 9X ®THETA® 10X #CFe)
FORMAT {XHD 455X s 1k o) :
FORMAT{IH »55Xs220]15X2128 12X ®21%12X 8224 10X #1* //)
FORMAT{3Xe1342X+2 (F6alvtX)oE10323X9F60244X

SEE10,3+4X))

FORMAT(1542F1044+5(E124435X))
FORMAT (154X, 2 F6.4+4X) 1F5,344Xe6(E10.304X))
FORMAT (1H0»50X 2L AMINAR HOUNDARY LAYER DEVELOPMENT®#/}
FORMAT {1HO 35Xy #RE® OX ¢SWEEP ANGLE® 9X ®ITERATION® 9X ®SURFACE®)
FORMAT{1HO +30X+E104395XsEL1D.3510X915510X,15)
FORMAT { IHO 50X+ 8TURBULENT BOUNDARY LAYER DEVELOPHENT®/)
FORMAT (1HO+S0Xs®CROSS-FLOW PARAMETERS®)
FORMAT (1H0oSX s ®NATURAL THANSITION®) |
FORMAT (1HO+SX 9 ®LANINAR SEPARATION NO REATTACHMENT®)
FORMAT (1HO+5X+®LAMINAR SEPARATION REATTACHMENT AS TURBULENT

cL
COF
cop
coT
CM

180UNDARY LAYER®)

7400
7500
7600

1

7700

1

7400
7900
8400
a100

FORMAT{1HO:5X +*BOUNDARY LAYER TRIP®}

FORMAT {1HO +5X s *TURBULENT SEPARATION®) :

FORMATILIHO s 2X 817 7X 88Xt BX #5% AX #USe 14X =pY/DS® L4X
#HE 14X ®THETAS® 10X ¢CFS®/} ) )

FORMAT (1HO+2Xsol® &X #X# 8X o258 gX PUSe® gx oHe 13X #DELTAS* 8X
STHETAS® BX ®AETA® 11X =RTHETASY® 9X #CFSe/)

FORMAT (1HO»50X%+2 INCOMPRESSIBLE BOUNDARY LAYER CALCULATIONS®//)

FORMAT{1HOsS50X8A10)

FORMAT{1H +5X+26F

FORMATLIH +5xK26F

LiFT COEFFICIENT
SKIN FRICTICN ORAG-

23F10.6}
x9F10.6}

'
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PRINTER .92
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PRINTER.94 .
PRINTER .95

PRINTER.96

PRINTERLS7

PRINTER.9B

PRINTER,99

PRINTER.100
PRINTER.101
PRINTER.102
PRINTER.102
PRINTER.104
PRINTER,105
PRINTER,.106
PRINTER.107
PRINTER.108
PRINYER.109
PRINTER,.110
PRINTER,111
PRINTER.112
PRINTER.113
PRINTER,.114
PRINTER.115
PRINTER.116
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B200 FORMAT{1H +5X+26h
8300 FORMAT(1H »Sxs26HPROFILE DRAG COEFFICIENT =4F10.6)
8400 FORMATIIH +5x+26k

200 x(i)

) REPRODUC Ty oF
ORIGINA.. .....; IS PoggE

PRESSURE DRAG 2sF10.6)
HOMENT COEFFICIENT %sF10,6)
END

SUBROUTINE SCHORD(NsXsY1S)

DIMENSION X{1)s¥(1)a5¢(1)

COMPUTE ARC-LENGTH ALONG WALL

S(11=0, : v
D0 200 I=24N

ODX=X(I)=X{I-1}

DOY=Y () =Y (1-1)

DD5=SQRT {(DOXeR2eDDYORZ)

200 S(I1)=5(I~-11+0D5

RETURN
END

SUBROUTINE SMODTH (N+XXeYYeNOUT3X95sY}

DIMENSION XX{1)e¥YY{L)eXI1)s¥UhteS(1)

FNM1=NOUT-1

NM1 = NOUT=1

DEL=XX{NY/FNM1

Xt1)=xX(1)

XINOUT) = XXAN)

DEL 2{XX(NI=XX{1})/FNM] .
DO 200 I=2sNMl

= X{I-1}+DEL

St = YY(1)

S(NOUT) =YY{N) !
PERFORM 2ND ORDER LAGRANGE INTERPOLATION,

DO 300 Ta2+NMI

S(I) = TBLULIX{D) sXXa¥YYelsN)

"300 CONTINUE

RETURN
ENTRY SDERV

CALCULATE DERIVATIVES.

DO 450 I=2sNM]

Yoo =AUStTeD)=SIIN A XTI+ D) =X{ID)+{S{DI=S{T=10/{X(1)=-K{1-1)
1 118,95
450 CONTINUE
Y{l) = TBLUT (X1} +X (21 Y {2)s14sNOUT=2)
Y(NOUT) = TRALUM{X{NOUT) #XsYslsNOUT~1)
RETURN :
END

SUBROUTINE TRANSITI(TRIP}
COMMON /SCRAT/ ALFS(?OO)98tTA(200’9CD(2001QCFD(ZOO)vCFIIZOOIo

1CF21200)+DEL(200) +DELST2{200)+DELT{Z200)sH(200) +HHDS(200)+H1(200)

2PK(200) yRDEL (200) sRINSTB(200) +RTRANI200) +PKBAR(200) +RTH(2001,

ISL200) ,U(2003»DUC200)+SUD(200)UUD(200)«THETIZ2(200) s THETZ1(200}),

ATHETZ2(200) s THY 1200} +X{200)2Y(200) «CPC(200)+Z{200)»DUMMY (2600)

COMMON / KUS / NUS

COMMON # NLAM /7 NUAM

COMMON / INSTB /7 INSTB+I1TRAN

COMMON / HTURB / HTURS

COMMON /7 1SEP 7 ISEP+1TRIP:TATTSTE
COMMON/NSEP/NSEP

INSTR=0

1SEP=(

1TRIP=0

1ATT=0 _ ' ‘
1TRAN=O

TE=0,

CALL INSTAB(NLAHeS,PKyRTH-RDELvTRIPvTE’lSEP'IATToINSTBoITRANo
1RINSTBWPKINS,TRIPOP)
IFCINSTE «EQ, NUS) 1004200

100 ITRAN = NUS

NSEP= &
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SCHORD .4
SCHORD.S
SCKORD.6
SCHORD .7
SCHORD,.B
SCHORD .G
SCHORD. 10
SCHORO.L11
SCHORD,12

SMODTH, 2
SMOOTH,3
SMOOTH, &
SHMOOTH,5
SMOOTH,.6
SMOOTH,7
SMOOTH,8
SHOOTH,9
SMOOTH.10
SHOOTH.11
SHOOTH,.12
SHIGTH,13
SNOOTH.14
SNGOTH,.15
SMCOTH,16
SMOOTH,.L17
SMOOTH,18
SMO0TH,L19
SMOOTH,20
SHMOOTH.21
SMOOTH,.22
SHMOOTH.23
SMOOTH.24
SHOOTH,.25
SKOOTH,.26
“SMOOQTH.27
SMOOTH,.28

TRANSIT.2
TRANSIT.3
TRANSIT .4
TRANSIT .5
TRANSIT.6
TRANSIY.?
TRANSIT,.B
TRANSIT.9
TRANSIT.10
TRANSIT. )Y
TRANSIT.]2
TRANSIT.13
TRANSIT.14
TRANSIT.1S
TRANSIT.16
TRANSIT.LI7
TRANSIT.18
TRANSIT,.19
TRANSIT.20
TRANSIT.21
TRANSIT.22
TRANSIT.Z23

_ TRANSTIT.24



200
3090

GO T0 600

IF(TE) 600+300+600
IFCIATT=1SEP) 40045004500

4900 NLAM=INSTB

ITRANSINSTE

GO T0 600

Seo

INP1=INSTB+]

CALL TRCALC INLAM s INPL+S+PKaRTHTRIP» ITRIPSISEP,IATT,

1

600 CONTINUE
RETURNMN

TTRAN +RTRAN9PKSARsHTURB+TE) .

END

100

200

oo

400
540

1100
1200
1250
1300
1400
6000

1500

600

700
800

1600

SUBROUTINE TQCALC(NiINPI’SOPK’RTaTQIPOI?RlPOISEPtIATTOIT-
] RTN+PEBiHT »TE)

DIMENSTON S‘])'pK(})qﬂTll)vRD{l)uRTN(l)'PKB(l‘

COMMON /SCRAT/ SCRAT(S?OOloTHT{ZGO)-X(ZDO)oY(ZOO}-CPClZOO)

COMMON/NSEP/NSEP

COMMON 7/ ISTART / ISTART
COMMON 7/ NUS / NUS
COMMON 7/ KSEP / KSEP

COMMON 7/ INVALK / INVALK
COMMON / DBU2Y 7 buz2t
COMMON/PHIL/ IPHIL
COMMON/ITR/ITR9994 ITRM99
1PASS= 1

IF{1T,NE.Q} 100G+200
RTNCIT) = RTLIT)

NSEP = S
IF(TRIPLGTLS(ITYI) NSEP = 3
GO TO 2200

1E=0, .
S5K0X=0, .

IF(KSEP .LTe N) 300,400
KFLAG = 1

GQ TQ S0¢

KFLAG = 2

DO 1600 I = INPloN

17T=1

TEST FOR SEPERATION

GO TQ (1200+1300)+KFLAG
IF{KSEP LEC. I) 125041300
CONTINUE

GO TO 1800

IFCINVALK JEfe 1) 140051500
CONTINUE
1F{1TR999.LT,IPHILIGO YO 1800
WRITE(£+6000)
FORMAT(1HL=LAMINAR SEPARATION®)
GO TO 1800

CONTINUE

DELS=S{I)=5(1=1)

PKSTAR=,5% (PK{T)+PK{1=-1)}
SKDA=SKDX*PKSTARTDELS
PKB(T)=SKDX/(S{I)=5(INPL~1}) .

RLOG = ALOGIRT{(I)) '
IF{RT{]).LE.7S0.) GO TO 600
IF(RAT(I)LLEL1100.} GO TO 730

PKBC = 1.59381 = L45543°RLIG ¢ +032534#RL0GR2
GO TQ 800

PKBEC = = 0925 ¢ L00007¥RTL]I)

GO TO 800 i
PKBC = = o12571 ¢ ,0001142862RT(I}

CONTINUE

IF (PKBC.GE.PKBII)} GO YO 2100

1F(TRIP=SI{L)})Y 1700017001600

CONT INUE

TE=1,

GO TO0 25600
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1700

1800

1950
2000
2160

- 2200

2600

2700

20

21

ITRIP=1
NSER = S
RIN(IT) =

TBLUI{TRIP+S+RTo1eN)

S{ITy=TRIP
GO To 2200

ISEP=1

IF(KSEP EQ.. 1) €O TO 2000
LTo 125.) 260051950

IF(RT(IT)

PKT = 0227-.0007575¢RT(IT)=,0000011572RT(IT)SRT(IT)

IF(PKT GE. PKI{IT)) GO TO 2600

1ATT=2
NSEP = 3
60 TQ 2200
CONTINUE
NSEP = 1
CONTINUE

HT = 147S4/ALOGLO(RT (IT)) ¢ ,.9698

GO To 2700
CONTINUE
NSEP = 2
CONTINUE
RETURN
END

SUBRQUT]

NE TURB

COMMON/MSEP/MSEP

COMMON
COMMON

/ CL / DUM{4) +SEPTRB(2)

/ CONTRL/ IEND

' MSEP = 0
SEPTRA(LY = 0.
CALL SETUP{IND)
CALL INFAT{SSsIND)
CALL OUTPUY
CALL ISTEP(STERP)

CONTINUE

CALL INTBL(IND}
CALL OUTPUT .
IF{IND <EQs 0) 30421

CONTINUE

MSEP = |
SEPTRBI1) = 1.
GO YO a0

30 1F (IEND «EQ, 0} GO TO 20

40 RETURN

END

SUBROUTINE XSTEP{STEP)

COMMON

COMMON /FSOL/ RYF
COMMON ZXXXX/7 X » DSDA » AW o YW xS » YS

REAL KDA

FXMEW
FYNEW
XSNEW
YSNEW
AW
YW
XS
Ys
FAQLO
FYOLD
XS0LD
YSOLD
RETURN
ENTRY 15
Xw t.0
Yy 0.0
xS 0,0

[UR L I L O

xw
Y
AS
Y5

({3 L}

Hon

FUSKX/Z US » DUS

Kl

COS(ALP + BETA),
SIN(ALP ¢ BETA)
COS{aLP)
SINLALPY}

+ STEP®2 {(FX0OLO
» STEPR{FYOLD
+ STEP®({XSOLD
¢ STEP®#{YSOLD
FXNEW

FYNEW

XSNEMW

YSNEW

AN B

TEP -

s BETA

s ALPZ + ALP « K o DAS » KDA
v T8 » KDS

. FXNEW)

FYNEW}
XSNEW)
YSMNEW)
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TURB,.2
TURB.L]
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TURB.?
TURB.8
TURB.9
TURB.10
TURB.11
TURB.12
TURB,. 13
TURB. 14
TURB .15
TUuRB.16
TURB.17
TURB.18
TURB.19
TURB.20

- TURB.EI

TURB.22

KSTEPL2
XSTEP.2]
XSTEF .4
XSTEP .S
XSTEP .6
ASTEP.7?
XSTEP,Q
XSTEP.G
XS5TEP,10
XSTEP.11
XSTEP.12
XSTEP.13
XSTEP, 14
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XSTEP.2Y
X5TEP,22
XSTEP.23
XSTEP,.24 |



aon

F

[N IR R T

2
1
1

¥S = .0 XSTEP,.25

FXOLD = COSUALP » BETAY ASTEP .26
FYOLD = SIN(aLP + BETA) . XSTEP.27
XS0LD = COS(ALP) XSTER.Z8B
¥SOLD = SIN(ALP) XSTEP,.Z29
RETURN : B . XSTEP.30
END ' XSTEP.I1
OVERLAY (FRI%#3+0)

PROGRAM INSPAN INSPAN,3
THREE DIMENSTONAL INFINITE SWEPT WING BOUNDARY LAYER PROGRAM INSPAN,4

INITE DIFFERENCE METHOD USING AN EDDY VISCOSITY METHOD YO INSPAN,S

CLOSE THE NUMERICAL KETHOD INSPAN .G

COMMON/ SCRAT ~/ ALFS(EOD)oCBETAi?OOIvY(100)¢JY(25!1JYT(25|-ﬂYl25)sINSPAN.7

XK(ES)oYPL(IOOIoYD(lUOJoC?(ZOO)oYDD(IDD)-U1100031|UTllOO!'V(lOO)!INSPAN.B
GAH!IlOO!-GAHFIlOO)-H(EDO)-US(]OO)tYY(lOO)vUR(lDO)vUUR(lﬂﬁia INSPANLY
UP!IOO);H1100v3)oB(QGGJcBHIQOO)sYYDEL(lOOIvGNUT(IDO-3)-DU(ZOO); INSPAN,L10
UTABLE(IOO)qDUD?(]00.3)-PS(IOO-J);SPIlOOoE)uTHETA(EOO)! INSPAN,L]
DXDIZO-3D)-PPC(EOv30)uUUC(20-30i9UEDGE(100)oHP(100)9XPG€100). INSPAN,12
UPGIIOO)aHC(IDO)vBETAIlOO)pRTAB!EO)vG(99)1GH(99)9A3(100)9531|100ilNSPAN.13
-Aﬁ(lOO)oKlEMP!SO}aSTEHP(SO).DUMMY(352) INSPANL Y%

COMMON /SEG/ NCHFT;NFLAP-NFpaNC(ﬁ)qTHETE(12)vNPU(ﬁ)oNPL(h)vISTGi#)INSPAN.IS
VUCU(QIOUCL(&]QHCU(ﬁ)|HCL(4)1XTE(4)!ZTE(Q)1DELZ(3)!NG‘3}!NPG|4) INSPANL1G

COMMON/GEQ/ CF[!I"IyRTNvUN-UTAU'F\‘OvDELSOTHETﬂI eZsC+KF s ITER KL » INSPAN,]17
KYGolX o JHX ) INSPAM, 18
COMMONZGRID/YCP (20) +CP(204230) s YGAP ' INSPANL1YD
COMMON/PARAM/ MACH o ALPHASREF A+MATINsREFCoUINF INSPAN, 20
COMMON/DEMNSE/SUD (200 +USD{200) INSPAN,21
COMMON/FSTART/ CFINsHINsTHTINSUTE ’ INSPAN,.22
COMMON /Y1TLE/ TITLE(®) INSPAN,.21
COMMON /XIN/ XIN(100) vZINCI00) +CPINCI00) s SU(100} INSPAN .24
COMMON /RNB/ RNR . INSPAN,25
COMMON /NPYZ NPT : ‘ INSPAN.26
COMMON /SANGLE/ SANGLE INSPAN.2T
COMMON/NXT/NXT INSPAN.28
COMMON/ XSTART / XSTART INSPAN,29
COMMONZITR/ZTITRS ITRHAX ' INSPAN,. IO
COMMONAUINZUINILOD) INGPAN, 31
COMMON/NGRID/NGRID ' INSPAN,32
COMMON/XTRIP/ KCCDE+TRIP INSPAN,33
COMMON/ZXFND/ XFIND(20) «NXFIND INSPAN, 24 -

COMMON/GAP/ ZGAP(2)+SXUL2) ‘ INSPAN,3S

COMMON/KLAM/KE AM ' INSPAN,36
COMMON/BEGIN/ HXaTHETAX+DELTX+DUXsCFXsDSTARXSUGAP INSPAN,37
COMHGN/SLOT/HSS!IOO)-TSS(IQO}'DSSIIOO}yCSS(IOO)oUSS(lOO)oDTSS(lOO)INSPAN.3B
COMMON/CURVES/ R{30e2) INSPAN, 9.
COMMON/NST/NST s ML s NRU . INSPAN GO
DATA FRIS/Z4HFRIS/ . [NSPAN,.%1
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¢ IﬁPUT INITIAL DaTA INSPAN,.G2

NF = NFLAP=-NFP+} INSPAN,43
MC = NCMPT=-NFLAP#NF INSPAN .44
NST = NPT ~ NPUIMC) ¢ NPG(MC) : INSPAN,. 45
NRU = NPU(MC) . ' INSPAN, 46
NGRID = NGINF) = - INSPAN .47
SUTI) = 0o INSPAN, 48
DDX = XIN(I) = XIN(I=1} , INSPAN,50
DDZ = ZIN(I) = ZIN(I~D) L : ‘ INSPAN.S]
0DS = SQRTIDNX®82 + DDZ*e2) , INSPAN,52
SU(I) = SU(I-1) + DOS : - . INSPAN, 53
110 CONTINUE INSPAN.54
IF(ITR.GT<1) GO TO 16 INSPAN,S5
IF{NF.GT.1) GO TC 16 . . INSPANLS6 .
IF (NXFIND.EQ,0) €O TO 16 INSPAN,S57
DO 17 1 =1sNPT ' INSPAN,S8
© IF(AIN{T+1)+GEXIN(I)) GO TO 18 INSPAN.59
"17 CONTINUE o o . INSPAN,60
i8 CONTINUE ' INSPAN,61
NXM = | . . INSPAN, 6.?.._____._.
NPTM = NPT=NXMel ! INSPAN,63
DO 19 [ = 1sNPTM INSPAN, 64
[M = IeNXM=1 : INSPAN.6S
XTEMP(I) = KINCIM) . INSPAN, 66
STEMPAI] = SUtIM} INSPAN,67
19  CONTINUE INSPAN,68
DO 15 I=1+NXFIND . INSPAN .69
XFINDII) = TALUL(XFIND(I) s XTEMPsSTEMP 1 sNPTH) INSPANLTO
AFIND{I) = XFIND{I)®REFC v INSPAN,71
15 CONTINUE : INSPAN,72
WRITE{6+600) {(XFIND(I)+I=1+NXFIND) INSPAN,T2
16 CONTINUE ‘ INSPAN, T4
XSTART = (SU(NST) + SXUINF))#REFC INSPAN.TS
YGAP = ZGAP(NF) INSPAN.T6
TRIP = TRIP®REFC , INSPAN.T7
KLAM = ] INSPAN, 78
IF (XSTART.GT.TRIP) KLAM = 2 : INSPAN.T9
SUD(1) = 0, INSPAN, B0
OELX = SUINPT1/199, INSPAN, 81
DO 20 1 = 2,200 : INSPAN, B2
SUDKT) = SUD(I-1) + DELX INSPAN,83
20 CONTIMUE { INSPAM,84
5$ = XSTARY/REFC . . INSPAN,.BS
DELTX = 0. TNSPAN,B6
HX = TBLUY(SS+SUD+HSS 1 sNXT) INSPAN,A7 -
THETAX = TBLU1(SS+SUD»TS5S+14NXT) INSPAN, B8
pux = TBLUYESS,SUDDSS14NXT) INSPAN .89
CFX = TALULESS,SUDSCSSs1sNIT) INSPAN .90
UGAP = THLUI{SS+5UDUSS+14NXT) INSPAN,.91
IFIXLAM.EQ.2) DELTX = TBLUL{55:5UDsDTSSs1eNAT) INSPAN,92
BSTARK = HX®THETAX INSPAN,93
WRITE(64+601) ’ INSPAN,94
WRITE (646000 XSTART,TRIP INSPAN,.9S
. 600 FORMAT (1HD42nXsF10,5¢20X+F10,5) INSPAN .96
601 FORMAT{1H0+25X+9S-START® Z0X eFLAP=-TRANSITION®) INSPAN,97
CALL DVERLAY{FRISs3+1) , INSPAN,98.
C CALCULATE BOUNDARY LAYER DEVELOPMENT : INSPAN.99
CALL OVERLAY(FRIS,3+2) INSPAN, 100
RETURN ‘ INSPAN.101 .-
END INSPAN,102
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OVERLAY(FRIS 3+ 1)
PROGRAM BOUNDRY BOUNDRY .3
COMMONS SCRAT / ALFS{200)+CRETA{200)+Y(100) 2 JYI25) 4 JYT(25) DY (25) +80UNDRY .4

I AZ(25)eYPLITO0) «YDU100CFIZ00)+YDDCI00) e U100 4sUTLLI00) sV (100} +BOUNDRY .S
2 GAMI{1GO) +OAMF (100} +H {2001 2USLLIO0 oYY L1CGO) v URLLOOYYUURCLIOO} o BOUNDRY .6
T UPCI00Y sl {1n0+)«RIGN0) B (400 +YYDEL(IOOG)Y sONUTLI00+334DUL200) BCUNDRY .7
& UTASLE(100) +DUDY{100+3)«PS{100+2)+SP{100¢3)+THETA(Z200) BCUNKDRY .B
S DXDI20 ¢330 9BPCLZ0+301UUCI2C+30)+UEDGELL10Q) +WP {100 »XPG(L10D) » BOUNDRY B
A UPSII00+nC (100 BETALLO0) +RTAB(SGIG{99)+OW{09)4A43(200),A31(200B0UNDRY.ID
TeA4(100) DUMMY (4E2} . BOUNDRY .11
COMMON/ GEQ 7 CFIsHIWRTNSUNJUTAUCRDDELSTHETAT+Z+CakF o ITER«XL s BOUNDRY .12
1 KYGsXKXo ML BOUNDRY .13
COMMCGN /XIN/ XINCIOO0Y»ZIN(ICO0Y LCPIN(LOO) «SUL100) BOUKDRY . 14
COMMON /NPT/ NPT ’ . BOUNDRY .15
COMMON/ZIPRINT/TIPRINT XSKIP : BOUNDRY, 16
COMMCON /SANGLE/ SANGLE ACUNDRY .17 -
COMMON /RNE/ 249 BROUNDRY,18 -
<X = 0 BOUNGRY. 19
C INPUT DAaTA, BOUNDRY .20
CALL DATIN{2Y ROUNDRY .21
C PRINT=-0UT INPUT NDATA, : BOUNDRY .22
IF(IPRINT.GY,0} CALL DATOUT (1) BOUNDRY .23
160 CALL DATIN(LY BOLUNDRY .24
KX = KXe] RGCUNDRY .25
CALCLATE INITIAL PRQFILE. BOUNORY .26
CALL YELIN BOCUNDRY 27
C FRINTOUT STARTING PRCFILE. BOUNDRY .28
[F{IPRINTLCT,0) CaLL 0ATOUT(2) BOUNDRY .29
call PCALC ' BCUNDRY, 30
CatlL WRITE BOUNDRY 31
QETURN BOUNDRY .32
END BOGUNDRY 33

SUBROUTINE DATIN(L) : CATIN.Z,
DATIN.]

COMMON/ SCRAT / ALFS{200)+CBETA(200)»Y (1002 JY {251+ JYT(25)+DY(25).DATIN.SG

H AXA(2SY s ¥YPL 100D a YD (100D «CFL200) s Y0000 +UC100+3}sUTCIOD) oV (100)sDATINLS
2 GAHICI00) ¢GAMF {100 HI200)»US(I00) e YYI100)»URTLIAD) 4UURLID0D), DATIN.6
3 UP(L00) eW{l00s2)+BL400) +BWIH00)YYDELILOO0)»GNUT(100+3)9DU{200) DATIN,?
& UTABLECL100) yDUDY (10031 +PS{100+3)+5P{10023)+THETA{Z200) DATIN,A
S DXD(20s30)+PPC(Z20+30)+UUC{202303 s UEDGE(IQ0) 2 WP (100) +XPGI100), DATINGS
6 UPGL100)+¥C(100)BETALLOD) sRTABISO)+G(O9)4GW(99)+AI¢100),A31(100DATIN.]IO
T+A4(100) »DUMMY (452} DATIN,I1
COMMON/ GEOQ 7/ CFT+HISRTHyUNSUTAUWRDDELSoTHETAT#Z9CoXKF+ETERWKL DATINGYZ
1 KYGeKX e IMX DATING13
COMMON/NPTY/ NPT ' DATIN.1&
COMMON/UINZUIN{100) : . DATIN,15
COMMON 7#XIN/ XINCLOOY»ZINL100) «CPINCLOO) +SU(100) DATIN.IG
COMMON/PARAM/ MACHALPKEASREFASMATINSREFCsUINF OATINGL?
COMHON/FSTART/ CFINWHINsTHTINLUTE NATIN.18
COMMON /RNB/ RNB ' . DATIN,19
DIMENSION IY{11)+T1YTLI1}EY(LY}oFOD(S0)+EANT(SD) DATIN.20
DATA (IY(IYs T=1911)/2e6010e13416919922+25+29432441/ DATIN,21}
DATA (IYT{I}y I=1911)/5+9312+1551Bs21+24+428931440,95/ DATIN.22
DATA (EY(I)s T=1s11)/400021255.000625+.00125¢,0025+.00%2.004.02y DOATIN,.23
1.049,08v,160,327 DATIN,?4

DATA (EDDAT) e I=1650)/4020012,0204039,065,054,064,07¢.075+.08».0850ATINL2S
v0099.095s .1y <1050411941159.12501259,130 DATIN.26
wl350 ,14041%450e15921559.1694165941 792175+ 18DATIN,27
1elB854.1F991950.2902594294359259.054.54455 DATING.2B
003465371 eT59.83eB504F4,95+1.07 DATIN.29

& ) P
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DATA {EAMECI)I 9T=1450)/9%]) 45 ¢5984,9965y,995+499350,9929.97+.988»

OATIN,3O

1 W TB6 94081552981y 97B249759.972+.96959.965s DATIN,3]
2 09615009504 95605.05449460.9429493750.933  DATIN,IZ2
3 292899239, 869,806 eT361¢6594.582.51,420 DATIN.33
. 4 3419426 39.19v01272.0770.04569.02940064,0/ DATIN,IG
C STANDARD ARRAY - DATIN.35
KYG = 50 UATIM.36

0O 1 I=1+11 DATIN,.37
JY{I) = IY(D) DATIN,38
JYT(TY = I¥Y¥¢(1) DATIN.39
DY{IY = EY(I) DATIN.4O
CONTINUE DAT1IN,.a)

D0 2 I=1450 DATIN.42
YOO(I) = EDD(D) DATIN.G3
GAMI{I) = EAMI{I} DATIN. 44
CONTINUE DATIN,45

GO TO (50999}« L DATIN.46G

50 CONTINUE : DATIN.AY
UN = RNB#UTE/REFC DATIN.48

CF1 = CFIN DATIN,49

H1 = HIN CATING.SO
THETAL = THTIN/REFC DATINWS]

DO 10 I1=1sNPT DATIN.S?
UIN(I) = SQRT{1l.- CPINLI)) DATIN.S3

10 CONTINUE DATIMN.54
ATH = THTIHYRNBYUTE ! DATINLSS
RETURN DATIN.S6

99 CONTINUE DATIN.SY
KL = 1 : DATIN.S8
CALCULATE STANDARD Y ARRAY DATIN,59
Yily=0, DATIN.GO

DO 200 Kz=l.KL DATIN.GI
KS=Jy (K)' DATIN.62
KF=JYT{K) DATIN.63

00 200 KO=KS,KF DATIN.GG

200 YI(KQ) = YIKQ=1)+DY(K) DATIN,65
RETURN DATIN.&6G

END DATIN.&7
SUBROUTINE DATOUT (L) DATOUT.2
DATOUT,D

e R I PR

100

s00

"155

157
C PRI
160

COMMON/ SCRAT 7/ ALFS{200)+CBETA(Z200) oY (100} #JYI25)
AXCES] s YPL (200D 4¥D {1007 +CF (2001 +YDD(100)sU (1003}
GAM]!lODI-GAHF(\OOloHl?OO);US(IOO)rYY(!OOl!UR(lOOloUUR(lOO)o
UP{IOO)oH(lODch.BIQOO)98ﬁ(400!vYYDEL(IOD)!GNUT(]OD:3)1DU(200}v DATOUTY .7
UTAELE!IDO!oDUDY11000319PS(100n3)oSP(lUO;!)uTHETAIEOO)a
DXD(20v30)rDPC(20-30!oUUC!20930)!UEDGE{IOUIcHP(lOOl-XPG(]OO)v
UPGIIOD)vHC(lOQ}oBETA(lOO)uRTAB(SD)16(99}9GH(99)!ﬂ3(100’vﬂ31{IOOIDATOUT.IO

ToA4(100) ,DUMMY (452)

COMMON/ GEQ / CFT+HIsRTHsUNsUTAUSRD9DELS+THETAT#ZyCaKF s ITERKL

1 KYGeKXe JMX

COMMON/PHIL/TPHIL .

COMMON/TTR/ITR999, ITRMG?
GO TO (100+200) +L
CONTINUE

IF(ITR999.LT,IPHILYGO TO 500

WRITE{a»1)

WRITE (633} (JeJY S v YT DY (D) JuleKL)

WRITE (6+4) (Y LIy JuleKF)
CONTINUE

DO 170 1=1+KYGe10

KA=1
IF(KA+G=KYG}1559155:157
KB=1+9 .

GO T0 160

KB=KYG
NT TABLE OF GAM ¥S. YDD.
CONTINUE
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2 JYTL26)aNY{25) s DATOUT L&
sUTLLO0) sV L1100} sDATOUT,LS.
DATOUT .5

DATOUT,B
DATOUT,S

DATOUT, 11
DATOUT.12
DATOUT.13
DATOUT. 14
DATOUT,15

DATOUT.16
DATOUT,.17
DATOUT.18
DATOUT,.19
DATOUT,.20
DATOUT.21
DATOUT,22
DATOUT 23
DATOUT, 26
DATOUT.25
DATOUT,26
DATOUT .27
DATOUT,28
DATOUT .29
DATOUT IO |



IF (KB-KYG)170+180.180
170 CONTINUE
180 CONTINUE

RETURN
200 CONTINUE

IF{ITR999.LT,IPHILIGO TO 510

WRITE(6+T) LITER
WRITE (6+11)
510 CONTINUE
IF{KF=KYG
381 LZ2=]
: LZ1=KF
LZI=KYG
Go TO 384
382 LZ2%3
LZ1=KF+2
LZ3I=KF
60 TQ 384
383 LZ2=2
LZ1=KYG
LL.Z3=KF
384 CONTINUE
LZ3 = JMX+2
DO 395 J=1.L723
IF{J=LZ21) 3919391.394
391 CONTINUE
K% = 3

) 381,382,383

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

IFIITRIS9.LT.IPHILIGO YO 3395
WRITE(G+41) YOD(J)y GAMIGIOY Y4y +YDLL) s GAMF { ) s I{SIKXD

GO TO 395
394 CONTINUE

GO TO (390,3924384)s L22
390 CONTINUE

IF{1TR999.LT,IPHILIGO TO 395
WRITE (6+41) YDDU(JYs GAMILJY.

G0 TQ 1395
392 CONTINUE
KX = 3

IF(ITR999.LT. IPHILIGO TO 395
WRITE{6242) Y (J) s YD () s GAHF () UKD

395 CONTINUE
RETURN

1 FORMAT(1H1+20K+2INSPAN OUTPUT FOR FLAP UPPER SURFACE®//1H0+ 30X

1 ©INPUT Y CRID®)
7 FORMAT(IHO s4X s 1HI 2 IX92HIY

s 2X s 3HIYD+EX s 2HDYZ {1H #315+F10.60}

. & FORMAT(1HOy 30X» 1THSTANDARD ¥ ARRAY./ (1IH +10FL1045}/)

7 FORMATI{IH o12X16PINPUTSOISX|24H51ARTING b FROFILFE AFTERsI3+12H ITEDATOUT.7T .

IRATLONS )

11 FORMAT{lHM 96X-4HY/DS.BX’QHGAH1olEXolHYel

1/UF5)

T 41 FORMAT(LH 92F12.4s4Xs0F1Z244)

42 FORMATILIH +2AXs4F1244)
END

SUBROUTINE PCALC
¢ SURFACE PRESSURE GRADIENTS

AND FEFFECTIVE SWEEP ANGLE

¥

DATOUT, 31
DATOUT.32
DATOUT,33
DATOUT , 34
DATOUT .35
DATOUT.36
DATOUT .37
DATOUT,38
DATOUT,39
DATOUT .40
DATOUT.61
DATOUT .42
DATOUT .43
DATOUT J44

"DATOUT .45
- DATOUT .46

DATOUT .47
DATOUT .48
DATOUT .49
DATOUT .50
DATOUT,.51
DATOUT,52
DATOUT .53
DATOUT .54
DATOUT.SS
DATOUT,56
DATOUT .57
DATOUT .58
DATOUT,S59
DATOUT .60
DATOUT.61
DATOUT .62
DATOUT.H3
DATOUT .64
DATOUT .68
DATOUT .66
DATOUT .67
DATOUT .68
DATOUT .69
CATOUT.TD

QATOUT,.TL

DATOUT.TZ
DATOUT LT3

DATOUT .74

DATOUTLTS
DATOUT,.76

pATOUT,.78

IX'QHY/DSo7XoﬁHGANF-TK;SHUDATOUT-79

DATOUT .80
DATOUT.B]
DATOUT .82
DATOUT.B3

PCALC .2
PCALC,.]

COMMON/ SCRAT / bLFSI?OO)vCBETA(?OOIvY!]OO)!JY(ZS)9JYT(25|UDY(25|'PCALC;4

[= T, O o S R

TeAu{100) «DUMMNY (452}
COMMONZUIN/ UING10O)
COMMON /#XINS
COMMON /NPT/ NPT
COMMON /SANGLE/ SANGLE

XX‘ES)oYPLl\OO)vYD(lOO’oCFlEOG)oYDD(IOU)sUlIOOv
GAMTI100) +GAMF {100 +H{200) U500
UP(100)sHI100+3)+BL400) 891400
UTﬂBLE(lOO).DUDY(]DO-JJoPSi]0093l9SP¢100o3)-THETh(20039
DXAD{Z0¢30)+0PC(20+30)UUC(20520)
UPGIlOO)vHC{lOO)-BETA(lOQl,RTAB(SO)96(99)9GH(99)QA31100)

XIN(LO0) s ZIN{100) +CPIN(LO0) #SU (100}
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UEDGE(1006) +WP (100} +XPGLL00) »

F14UTLL00) 9V (100} PCALC,S
0)eYYL100)sURILO0) sUURII00)
YYDEL(100) oGNUT(100+3)sDU{200)+

PCALC.6
PCALC.?
PCALC,R
PCALC.9-

+A31(100)PCALC,10

PCALC.11
PCALC.12
PCALC:13
PCALC.1%
PCALC.1S

[

.



COMMON/ XSTART / XSTART

SINAZ = SIN(SANGLE®(0.01745329252)

DO 10 1 = 1eMPT

ALFS{I) = ATANISINAZ/UIN(I})

‘10 CONTINUE
6000 FORMAT(ISsSX4E1244)
CALL DCPDX{UTNsSU+DUNPT)
RETURM :
END

SUBROUTINE SEARCF (JsKR)

PCALC.16
PCALC.1T
PCALC.18
PCALC,19
PCALC.20
PCALC.2]
PCALC.22
PCALC,23
PCALC,. 24

SEARCH.?Z
SEARCH,3

COMMON/ SCRAT / BLFS(ZDOJQCHETACZOO)-Y(IOO)-JYIESI'JYT(ZS)-DYIES!;SE&RCH.#

1 XA(ESIcYPLGIOOl'YDKIOOvaFQEOOIyYDDllon)oUllﬂO-3)¢UTllUOicV(lDO)nSEﬁRCH.S

2 GAMI(100) «GAMF(100) sH{Z200) #USE100)+YY (100) sUR(L10O0)yUUR(IGO) SEARCH.G
4 UPCLOO) +WE1N0+3) 4B (400 +BWI4G00) 4« YYOEL (100} +GNUT (100531 5DU(Z200) SEARCH.7 -

4 UTABLE(100) DUDY (100+31+PS(100+3)+SP{100+3)»THETA(200) SEARCH,B

5 DXD20+30) «PPC {20,303 +UUCE20+30)sUEDGE100) +WP(100) 4 XPG(100} SEARCH,9

6 UPGIIUOPohC(IDO),BETA(IOOI9RYABISO)-thgloGHl99)o&3I100IoﬁBl(lOO)SEARCH.IO
ToAG (100} s DUMMY (452) SEARCH,11
COMMON/ GEQ # CFIsHIsRTNyUNsUTAUSRDPDELSs THETAT»ZaCoKF s ITERGKLY SEARCH,.12

1 KYGeKX e JHX SEARCH,.13

90 CONTINUE . SEARCH,.14
DYl = YD(J)=YOD(KR} SEARCH,15
IF(ABRS(DY1}=14E=8) 200+200+300 SEARCH.16

100 IF{DY1) 300+200+150 SEARCH,.17
150 KR=KRe+l1 SEARCH,18
IF{KR=-KYG) 90+90+900 SEARCH.19

200 GANF {J)}=GAMI(KR) SEARCH,20
RETURN SEARCH,.21

300 DY3= YOD{KA)-YOD{KR-) SEARCH,.22
DYZ2=YDA{J}=YOD(KR=1) SEARCH,.23

DG = GAMI{KR)}=~GANT{KR=1) SEARCH,.24
GAMF (J) = GAMI{(KR-1) * (DG®*DY2)/(DYJ) SEARCH.2S
RETURN SEARCH,.26

500 GAMF(J} = GAMI(KR} SEARCH,27
RETURN SEARCH,.28

END SEARCH,.29
SUBROUTINE VELCAL VELCAL,2

COMMON/ SCRAT / ALFS{200},CRETA{200) Y (100) Y251+ JYT(25) DY (25)sVELCAL,D

1 XX(2S)s¥PL (100} +YO (100 »CF(200) +YDDL100)sU(1003)+UT(100)+V(100) s VELCAL 4
2 GAMT{10D) +GAMF{100) sHI200) UST100)»YY(I00)sURI100)+UURIIND), VELCAL,S
3 UP(I00) W (LO0¢3) yREH00? +BW (G001 » YYDEL (100) +GNUTI100+3Y9DUI200)e -VELCAL.H
& UTABLE(100) +DUDY {10032 +P5{100+3)+SP{100+3)¢THETAC(Z00) VELCAL .7
S DAD(20+301 vPPCI20+30) +UUCL{20+30)sUEDGECLIO0) «WP{100) «XPG{100) s VELCAL .8
6 UPGLLO0YsWC{100) yBETACLOQ) +RTAB(SOI oG EOY) +GWI99) #AI (100 +A31(100IVELCAL,LD
TeA4(100) «DUMNY (452) ) VELCAL,.10
COMMON/ GEQ # CFTsMI+RTHaUMsUTAUSRD+DELSoTHETATsZ+CoKF e ITERIKL VELCAL,.1} .
1 KYGoKX sy JMX . VELCAL .12
L=l VELCAL .13
UTAU = SORTICFI/2,} VELCAL .14
C ROUTINE TO CALCULLATE STARTING PROFILE. VELCAL .15
0 = (2,8034 =,B46B8AL0G(HI} @ 9TIFALOGIRTH}) VELCAL .16
RD = EXP{Q} VELCAL .17
DELS = RD/UN VELCAL,18
00 200 J=14+KF VELCAL.19
YPL(J)} = UTAUS®Y(J)9UN VELCAL .20
200 CONTINUE VELCAL .21
€ BEGIN ITERATION LOOP. VELCAL .22
ITER = 0 VELCAL ,23
210 CONTINUE VELCAL .24
200 ITER = ITERe} VELCAL .25
. DELS = RD/UN VELCAL .26
KE=2 VELCAL,.27
DO 400 J=lWKF VELCAL .28
CALCULATE THE STARTING PROFILE VELCAL,29
IF(YPLUJ)=44)330+340+210 VELCAL ;30
310 IF4YPL{JI=30,) 340340350 VELCAL 3L -
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C LOWER REGION. :
330 UT(H = UTAU=YPLLY) | ,
GO 70 2360 -
C HIDDLE REGION.
360 D = ALOGUYPL(J}) ’ .
UT{) = UTaU=(2,3977-2.T7043%0 ¢ 31,5181%0%82 = 52352003}
GO TO0 360 .
€ OUTER REGION,
I50 UTIJ) = UTAUS{S,.4 » 2,389°AL0G(YPLIJI=5.03))
360 CONTIMUE
YyD(Jy = Y{J)/DELS
IF(YD(Ji=14) 3T0+3R0.380
CALL ROUTINE FOR GANMA SEARCH.
370 CALL SEARCH(J+KR)
GO T0 39¢
380 GAMF L)Y = 0.
IFIL.EQ.2) G TO 10O
JHMX =
L=2
10 CONTINUE
390 UP{NIZUTIJI*GAMF () ¢ 1«~GAMF (J)
400 CONTINUE
CALCULATE THE BNORY. LAYER THICKNESS ARD MOMENTUM THICKNESS.
DELS = 0. ‘
THETAT = 0.
00 500 J=24+KF
DoY = Y{J)=Y(J=1)
puUD = UP{J) » UP{J-1)
DUS = UPtJree2 + UP{J-1)ee2
DELS = DELS +1).=-,5%DUD)eDDY
THETAI= THETAI+.S#{0UD=DUS)*DDY
500 CONTINUE .
Z = THETAleUN
={RTH-Z)}/RTH
CV= ABS{(C)
’ IF(CY=o0013700:700,600
600 RD = (1.+C)®*RD
IF{ITER=25) 2104700700
700 Hl= QELS/THETAL
RETURN
END.

SUBRQUTINE VFLIN :

VELCAL, 32
VELCAL,33
VELCAL &+ 34
VELCAL .S
VELCAL DG
VELCAL .37
vELCAL .38
YELCAL,39
VELCAL .40
VELCAL .41
VELCAL .42
VELCAL .43
VELCAL .44
VELCAL .45
YELCAL .46
VELCAL .47
VELCAL .48
VELCAL .49
VELCAL .50
VELCAL .51
VELCAL .52
VELCAL .53
VELCAL ,5%
VELCAL .55
VELCAL .56
VELCAL .57
VELCAL .58

-~ VELCAL .59

VELCAL .60
VELCAL .61}
VELCAL .62
VELCAL .63
VELCAL .64
VELCAL +65
VELCAL .66
VELCAL .67
VELCAL ,68
VELCAL .69
VELCAL 470
VELCAL .71
VELCAL ,72

- VELIN.2

COMMONs SCRAT / ALFSI2 O)vQBETACZOOJ!Y(]OO)vJY(ZS)vJYTiESIvDY(ZSlvVELIN.3

GAMIIIOD)9GANF(100)-HIZOOJvUS(IDOIyYY(lUO)9URIlDO)oUURllOO)¢

UTABLE(IUOI-DUDY(10093)9P5l100031059{100,33vTHETA(200}!
DXDIEO-30)-QPC(EOoJO)-UUC(EO-JOIuUEDGE(lOﬂ)vHPllOO)'XPG(IOO)v

[« SRV P R AV g

T+AG(100) »DUMMY (452)
COHHON/GQID/YCP'ZO}oCPI20130)!YG#P

COMMON/ GEQ / CF!!HIvRTN;UN!UTAU.RD!DELSQTPETAI!Z!CQKFOI?ERGKLO
1 KYGeKX e JMX

COMMON/PARAMY MACH ¢ ALPHASREFASHATINIREFCLUIN
CDHHON/FST&RT/CFIN-H]N!THTIN'UTE

COMMON/SEG/ NCMPT +NFLAP sNFPoNCI6E}Y
COMMON/SANGLE/SANGLE

COMMON/PHIL/TPHIL oL
COHHGN/]TR/ITRgggvlTRMQQ

COMMON/ZKLAM/KL AM

COHMON/RNB/RNB

COMMON/BEGINY HXiTHETAX'DEL?XODUﬂOCFIQDSTARX|UGAP
DIMENSTION XCil42b)sR(4)+CCHTL) .

KSHATY = 1

SINAZ = SIN(SANGLERD,01745329252)

WE = SINAZ

YY(1)=0,.
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UP(IOO).N(IOD;J);D(#DO)qBV(hOD)gYYDEL(looifﬁNUTilDO-3)oDU(EDO}y

XX(ES)9YPL(]00)1YD(100)vCF(200!oYDDIIOO)-UllOOcJ)oUT(lOD)-V(lOQ}oVELIN.Q

VELIN.S
VELIN.6
YELIN.?
VEL IN,.B

UPG(IOD)OHC(IDO)oBETA(IUO)vRTAB(SO)-Gl99)¢GH(99)od3llOOlfA3)¢lOO)VELlN.9

VELIN.10
VELIN,1]
YELINLLZ °
VELIN.13
VELIN.14
VELIN.15
VELIN.16
VELINGT
VELIN,18
VELIN,19
VELIN.20O
VELIN.2Z2]
VELING.22
VELIN,23
VELIN.24
VELIN.2S
VELIN.26
VELIN.27



US{1) = 0. REPRODUCIBILITY OF THE

10

20

Cc ea8

c ooe

14
11

12
13

" 605 FORMAT[1HD+25XsPEOUNDARY LAYER

|

"2
C CaL

UR{Ll) = 0.
Uils1) = 0,
UEDGE(]1) = 0,
GAP = 2. -
KGAP = INT(GAP) .
GO TO (10220+20)sKGAP:
CONTINUE

KKK = 2

YGAP = 0,

GO T0 40

CONTINUE

YGAP = YGAP®REFC
XN T-2-1-0 00

UPOT = 1.

P TTY TS FETY LR L L
DGAP = ,333°YGAP
DTGAP = .66T#YGAP

GO TO(1e2) KLAM
CONTINUE

ITE = 0

DZ = 6.5%DSTARK

A = ~RNB®#DUX/12.

1TE = 1TE + 1

Sy = 0. . ORIGINAL PAGE IS POOR

DELTK = 10,%NSTARX/ (AROZ#%2 + 3.}

ERA = (DELTX=DZ)/0ELTX
ERRA = ABS(ERR)

IF{ERRALLE.0,001) GO TO 8
ONEW = ABS(DELTA-DZ)
IFLITE.LT.2} GO TO 11
IF({ITELGE.D) GO TO 14
1F {ONEW .LE.DOLD) KCON
IF (DNEW.GT.DOLD) XCON
GO TO(11+12)4KCON
CONTINUE

pZ = {(l.+ERR)Y2DZ

¢o To 13

CONTINUE

0z = {1.-ERR)12DZ
CONTINUE

DOLD = DNEW
IF{ITELLT.25) GO 10 7
CONTINUE

DLAMDA = RNBeOUXADELTXS#2
CONTINUE '
DLGAP = DELTX®REFC
WREITE(6+605) DELTX

F10.5)

GO TOI5+6) KLAM

CONTINUE

UN = RNB2UGAP/REFC

CFI = CFX

Hl = HX

RTN = THETAX2RNBHUGAP
calLL YELCAL

CONTINUE

00 30 J = 2+100
1FIY{J).GF.YGAP) GO TO a5
1F {7 {J) .GT.DTGAP) GO TQ a2

IF{Y(J).GT,OLGAP} GO 70 31,

ETA = Y{J)/DLGAP

GO TO{2s+4) KLAM
CONTINUE

CULATE LAMINAR PROFILE

M
) -

THICKNESS ON FLAP AT §5=START =¥,

UURLN) = lo={l.+ETA)R{1~ETA)#]3 * DLAMDASETA# (1 ,=~ETAI#23/6,
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VELIN,28
VELIN.29
VELIN.30
VELINGIL
VELIN.32
VELIN.33
VELIN.3%
VELIN,15
VELINL36
VELIN.3?
YELIN.38
VELIN,39

VELIN.40
VELIN.GY
VELIN.42
VELIN.43
VELIN o4
VELIN,4S
VELIN,46
VELIN.4T
VELIN .48
VELIN.4O
VEL IN.S0
VELIN.S1
VELIN,S2
VELIN,SD
VELIN.54
VELIN.55
VEL IN,S6
VELIN.S7
VELIN.S8
VEL IN.59
VELIN.6O
VELIN.61
VELIN.62
VELIM.63
VELIN.6%
VELIN.65
VELIN.66
VELINL6T
VELIN.6B
VELIN.69
VELIN.70
VELIN.71
VELIN.72
VELIN.T3
VELING 74
VELIN.?5
VELIN.76
VELINGTT
VELIN.78
VELING?9
VELIN,.20

VELIN.BY
VELIN,.B2
VELIN,83
VELIN.8
VELIN.8S
VELIN.86
VELIN.87
VELIN,.B8
VELIN.89
VELIN.9O
VELIN.91
VELIN.92
VELIN.93
VEL IN.S4
VELIN.9S
VELIN.96
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YY(D = Y} VELIN.9T
60 10 30 VELIN.98
4  CONTINUE VELIN.99
UURLJ) = UP(Y} VELINL100
IF(UUR(J) oGT.14) UUR(ID VELING101
YY(J) = Y(J) VELIN.102
GO Te 20 VELIN,103
31 CONTINUE VELIN.10%
UUR(J) = UPOT VELING10S
YYD = Yi) VELIN,106
60 T0 230 VELIN,107
32 CONTINUE VELIN.108
ETA = (YGAP=Y (J))/DGAP VELIN.109
YUR(J) = ETAR®,14286 VELIN,110
YY(h = Y(D VELIN,111
30 CONTINUE VELIN.112
35 CONTINUE VELINL112
KKK = J VELIN.114
KGAP = KGAP - 1 VELIN,.115
40 CONTINUE VELIN,116
NF = NFLAP=NFPs1 VELIN.117
IF (NFLEG,1) GO TC 4l VELIN,118
REWIND 12 VELINJ1I19
READ (121 JMX, (UP (U} 9 Y 1J) e J=1sMX) VELIN,120
REWINO 12 ' VELIN.121
IF (1TR999.LT,IPHILIGO TO 42 VELIN.122
WRITE (6260000 (UP{J)eJdale M) VELIN.123
GO TO 42 VELIN.124
41 CONTINUE VELIN,125
UN = ANBRUTE/REFC VELIN.126
CF1 = CFIN VEL IN,127
HL = HIN VELIN,128
RTN = THTIN®ANBRUTE VELIN.129
CALL VELCAL VELIN.130
42 CONTINUE VELIN.131
YMAX = YGAP + Y{JHXeD) : VELIN.132
DO 900 J = KKKs100 VELIN.133
YY{J) = Y{J=KKK+2) + YGAP VELIN.134
UURLJ) = UP(J-KKKe2) VELIN.135
IF (YY{J) .GE.YMAX) GO TO 135 VELIN.136
KF=J VELIN,137
900 CONTINUE VELIN.138
135 CONTINUE VELTN,139
N = JYTIKL) VELTIN.140
136 CONTINUE VELIN,141
YQ = Y(N)=YY(KF) VELIN.142
IF(YQ) 1394139137 VELIN.143
137 N=N-1 VELIN 144
GO TO 136 VELIN.145
139 CONTINUE VELIN.146
: JMX = Ne 1 VELIN.147
€ FIX OQUTER VALUES, VELIN,148
I11 = Nel VELIN, 149
112 = JYTIKL) VELIN.150
00 141 JJ=I114112 VELIN,151
UR(JJY = UUR(KF) VELIN.152
KYM = JJ VELIN,153
141 CONTINUE VELIN,154
YYIKF+1) = Y(Nel) VELIN,155
YY(KFe2} = Y(Ne2} VELIN.156
YY(KF+3) = Y(Ne3) VELIN.157
KST = 1 VELIN,.158
JP = KST~-1 VELIN.159
KE = JYTUKL) VELIN,160
KKK = N VELIN.161
JP = JPel VELIN,162
DO 300 J=2¢KKK VELIN,163
200 CONTINUE VELIN.164
YS = YY(JP) VELIN.165



C SEARCH THE ARRAY,
¥R2 = YS=Y(JH) ! :
1F (ABS(YA2)=1.E-9) 909+201.909
909 IF{YQ2} 209+201+204

209 CONTINUE
JP 2 JP+]
G0 TG 200
201 CONTIMUE
€ EXACT SPOT.
UR(J) = UUR{JP)
GO TQ 220
T 204 CONTINUE
DO 210 N=l+4
KK2 = N+JP=3
IF(KK2.LT.2) HKKZ=2
BN} = UURIKKZ)

XCi{Msl) = 1o
XC(Ns2) = YY(KK2)
XC(Ns3) = XC(Ns2)0R2
XC(Nsb) = HC(Ne2)aund

210 CONTINUE
CALL SHMLN{XC:CCsBeb)
JJa=J .

219 CONTINUE '

Urtdy = CC(I)°CC(2)¢YGJJ)‘CC(3)'(V(JJ)'*Z)#CC(Q)”!Y(JJI”'J )

220 CONTINUE
KY4 = J=1

300 CONTINUE
KY& s JYTIXLY =]
usfls =0,

¢ PERFORM THE SMOOTHING,

Us(2) = URLZ)
U(2s+1) = Us(2)
IF(XSWATLLE.1} GO YO S00
Do 320 LT=142
0O 330 Jz=J+K¥YG
IF(LTLEQ.2) GO TQ 315

US{JY = (URCJ=1) » URLJ) + UR(J*13173,

GO ¥0 3}
315 CONTINUE

UldeTd = (US{J=1) & UStJ) # US(J+111/3.

330 CONTINUE
UStKY4+1r = 1SIKYSH)
220 CONTINUE
G0 TO &00
S0Q0 CONTINUE
D0 510 J =Je6YH
Uidal} = URL}
510 CONTINUE
&£00 CONTINUE
UIKY4els 1) = UIKY4» 1)
DO 400 J=1»20
YCer(Jy = REFC2YCP(J}
BUCIJY = SGRY(1.=CP(Jsl))}
400 CONTINUE

UYl = TBLUL(DLGAPYCPsUUCs1+20)
UYL = SORT(UYL®ReZ + WE®®Z)
UY2 = TBLULIDYGAP,YCPsUUCs14+20)
UY2 = SORT{UY2®22 + WERRZ)

DO 410 J=29JHX

UEDGEL)) = TRLULIY(J) 2 YCPsLIUCs1+20)

4310 CONTINUE
DO 450 J=2sJMX
CIFLY () o GT L YRAPY GO TO 440
IFIY(J).GTDTGAP) GO TO 4390
IF(Y{(J)Y.GT,DLGAP)Y GO TO 420
URE = SORT(UFDGE (UMX)#82 o WER®R2)
Uideld = UEJaI3®UYL/URE :
GO TO 450
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VELIN.166
VELIN.167T
VELIN.168
VELIN.169
VELIN,170
VELIN,171
VELIN.172
VELIN.173
VELINJI7G
VELING17S
VELIN.176
VELINL177
VELIN,178
VELIN.179
YELIN,180
VELIN,181
VELIN.182
VELINGIBI
VELIN,184
VELIN.18S
VELIN,1B6
VELIN.187
VELIN.188
VELIN.1B9
VELIN,190
VELIN,191
VELIN,.192
VELIN.193
VELIN.19%
VELIN,195
VELIN.196
VELIN.197
VELIN,198
VELIN.19G
VELIN,200
VELIN,201
VELIN,202
VELIN,203
VELIN.20G
VELIN.205
VELIN.206
VELIN,Z207
VELIN,208
VELIN.209
VELIN,210
VELIN,21T
VELIN,212
VELIN,213
VELIN.214
VELIN.215
VELIN.216
VELIN.217
VELIN.218
VELIN,219
VELIN.220
VELIN,221
VELIN.222
VELIN,222
VELIN.22%
VELIN,229
VELIN,226
VELIN.227
VELIN.228
VELIN.229
YELINL230
VEL INL231
VELIN.222
VELIN.223
VELIN.234



420

430

460

450

6002

6000
6001

19

20

95

REPRODUC™™ "TY OF TH’

ORIGINAL +... .. POOR
CONTINUE . VELIN,235
URATIO = SORT{(UECGE({J)®22 + WE®=2}/URE VELIN.236
UGdsI) = UiJy112URATIO VELIN.227
GO TO 450 . VELIN,238
CONTINUE a0t VELIN.239
Uldel} = UEJs 1IPUY2/URE VELIN.240
GCo TO 450 VELIN,241
CONT INUE VELIN.242
UtJseI) = UtJeI) VELIN.243
CONTINUE VELIN,24%
IF(1TR999 L T.IPHIL}GO TO 6001 VELIN. 255
WRITE (6260021 VELIN.246
FORMAT {3HO 240X+ 2 INITIAL STREAMWISE VELOCITY PROFILE AY SLOT#) VELIN.247
WRITE(G6+6000) (UG Je3}ud=1leJMX) VELIN,268
FORMAT(1H s10F10.5} VELINA 249
KF = KE VELIN,250
RETURN VELIN.2S1
END ' YELIN.252
SURROUTINE W&ITE ‘ WRITE,.?2
COHMON/ SCRAT / ﬁLFSGEOD}-DBETAK?OO)oY(lOO)oJYIES)oJYTlES)-ﬁY(ES)-HPITE.j
] xxtzsa'YPLtloo).vocloo:.crlzoO).Yuo(loo:.utioo'a).urclouj-vtloa:.uRITE.u
2 GﬂMI(10039GAMF(100).H(200)¢USl100)1YY(1001!UR[100)oUURthOIo WRITE.LS
3 UP(IGOI,H(IGOval.B(QOOI.BH(AOOI.YYDELIIOOI'GNUT1100.3)oDU(200)o WRITE .6
4 UTABLE(!OD)-DUDY(10013),PSt10093).SP(IOO.3);THE?A(200)- WRITE LT
s DXD(20'3D)vDPC(EOoBD)9UUC(20;30)¢UEDGE(100)9HP(IOOi-XPG(IOO)- WRITE.B
6 UPG(lOO)th(lOO).BETAilOOIoRTAB(SD)oG(QQ)¢GH199)on3(100)oA3IIIOOIHH[TE.9
7244 0100) DUMMY {452) WRITE.1D
COHMMON/ GEO / CFIoHIoRTN:UN;UTAU.RD!DELS;ThETAIoZoC-KFolTERvKLv WRITE.11
1 KYGeKXwJHX WRITE.12
COMMON /SANGLE/ SANGLE WRITE.1D
COMMON/ XSTART 7/ XSTART WRITE .14
COMMON/NST/NST #MC e NRU WRITE.1S
KLl = KL+1 WRITE .16
KJ = 9999 WRITE.L17
AE = 1000000, ¥RITE.18
CHETA = 0. wWRITE.19
ALPAN = ALFSI(NST) WRITE .20
CBETA = CBEYa®.01745329 WRITE.21
D0 S 4 = 1e10 WRITE.22
BETA(J) = CRETA WRITE.23
CONT THUE WRITE.2%
0O 10 J= 11ledMX WR1TE.25
BETALJ) = CBETA®{1, - (ViJ) - Y10}/ (Y {IMX) = YI10)}) MRITE .26
CONTINUE ¥RITE.27
BETA(JMX=2) = .B3BETA[JIMX=2) WRITE .28
RETA(JMX=1) = .SYBETA{JIMX=1} WRITEL29
1 =23 WRITELID
UlleId = 129 WRITE.31
WilsI) = 0, WRITE.D32
0o 20 J = JHMXWKF WRITE,.DJ3
BETA(JL) = BETA{JNX) WRITE,J4
CONTINUE WRITELIS
DO 95 J=2WKF WRITE .36
UtJdel) = UCJLIIECOSTALPAN + RETALJ}) /COSC(BETALIN WRITE .37
WideI) = UCJsTISIN{ALPAN « BETA(JI)/COS(BETALIN WRI1TE, 3B
CONTINUE WRITE.39
RETURN WRITE .40
END WRITE .41
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C

THIS OVERLAY CALLCULATES DOWNSTREAM ROUNDARY LAYER DEVELOPMENT

s SRV IV S VRV

1

OVERLAY(FRISs342)
PROGRAM QEVELOP

DEVELOP.3
DEVELOP .6
DEVELOP.S

COMMON/ SCRAT # ALFS{200)+CBETA(200)+Y{100)9JY(25)+JYTI(25)+DY{25)+DEVELOP LS
XX {253 2 YPLU100) +¥YD (100} +CF(200) +YOD(100) »i(100+3)+UTILO00) sV (100) +DEVELOP T

GAMIC100) »GAMF {100 +D(200)505(100)+Y¥Y(100)+URILI0D0D)YSUURILID0Y
UP(100)+H{1N0+3)«B(600)+BEW{400)YYDEL(LOO) +GNUT(1004+3)+DUI200)
UTABLE (100) +DUDY (1004312 sP5(1003)»SP(L00+3)+DUMMY (200«
DXDE20230) #PPCI20430) sUUCH{20+30) s UEDGELIQ0Y v WP {100)+XPGL100)

DEVELOP.B
DEVELOP .9
DEVELOP.10
NEVELOP.11

UPG(IOO}|HC(100)oBETA(lOO)gﬁTAB(SOJ91(99!;DH(99)vﬂ3(]00).A3lllOO)DEVELOP.lE
T2A6{100) +DUNCE (452}

COMMONY/ GEQ / CF]oH]OPTNlUN-UTﬁX'RU'DELT'TFETAIIZ!C,KFOITER!KLI

KYGs KX JOB

COMMCN /XIN/

XIN(100)sZIN{E00) $CPINC100) 5SUL100)

COMMON /NPT/ NPT
COMMON/ XSTART / XSTART
COMMON /SANGLE/ SANGLE

COMMON/ SZ4 /7 UTAUWUDsDELSsTHETA«HsDELTACF2eXMX,GNUY

COMMON /TITLE/Z TITLE(B) .
DIMENSTION X(3D+UB (D) +CF2(3) 2P L)
COMMON/SZ3/X.U8 ‘

COMMON/SZ217 JMASLMEsNP+UTSs TTRMX +WT s KHAL » DX UBIN
COMMON/GRID/YCPUZ0) oCP(20+30) s YGAP
COMMON/CL/CL«COT+COF +COPDUM (2D «CN

COMMON/SZT/RAP2
COMMON/ PRESSUR / P
COMMON/SZF/TTR
COMMON/SZ 14 /NPRF
COMMON/SZ21/ITRR
COMMON/VPRF /WVPR
COMMON/SZTHL /XSH W H5Y
COMMON/s DUBX 7 DUBX
COMMON/DXICR/DXMAX
COMMON/XMON/THZ24CF 3

COHHON/SHAPE/JSP&CNNS-UﬂlnuHINvJMNoHCASE

COMMONZ CURVT / R(J)

COMMON/PLUBS NCPAsNCPY+KCPy

COMMONSs JAGZLST2
COMMON/MARY 70XS
COMMON/DELGFD/DDELT
COMMON/PNTOP/KKZ
COMMON/STAT/PHREF sUREF
COMMON/STP/KSTP
COMMON/UVEL FUEND
COMMON/XTRIP/KCOCE < TRIP
COMMON/WB/WB (3)

COMMON/BLOUT/ HSoTHTS.CFS
COMMON/SEG/ NCMPTyNFLAPINFPoNC(66)

COMMON/ITRAZITRNTTRMAX
COMMON/KSERP/XSEP

COMMON/DENSE/ SUD(200)+U5D(200)
COMHMON/UIN/UINCLI00Q)
COMMON/XTB/XTB(30)
COMMCON/NGRID/NGRID

COMMON/FARAM/ MACH s ALPHASREFASMATINSREFCLUINF

COMMON/RNB/RNB

EQUIVALENCE (GW{1) W i2+3))

DIMENSTION G(29)4CH(99)

EQUIVALENCE
REWIND 12
UMX = OB
UTAU = UTAX

WYPR = 6H NOQ
DO 1 I=1.NPT

(GI1) «U(2+3))

APG(I} = SULT}I®REFC
URG(I)Y = VIN(])

CONT JNUE

GNU = UINF2REFC/{12.9%RNB)

YOELP
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DEVELOP.13
DEVELOP 414
DEVELOP.15
DEVELOP.16
DEVELOP .17
DEVELOP.18
DEVELOP.19
DEVELOP.20
DEVELOP.2]
DEVELDOP.22
DEVELOP.23
DEVELOP,.24
DEVELOP .25
DEVELOP .26
DEVELOP .27
DEVELOP .28
DEVELOP .29
DEVELOP .30
DEVELOP .31
DEVELOP.32
DEVELOP.33
DEVELOP 34
DEVELOP,35
DEVELOP.36
DEVELOP .37
DEVELOP .38
DEVELOP 439
DEVELOP .40
DEVELOP .41
DEVELOP, 42
DEVELOP 443
DEVELOP, 44
DEVELOP .45
DEVELOP .46
DEVELOP .47
DEVELOP, 48
DEVELOP .49
DEVELOP.50
DEVELOP .51
DEVELOP.52
DEVELOP,S3

DEVELOP .54 -

DEVELOP.SS
DEVELOP.S6
CEVELOP.ST

DEVELOP,SB
DEVELOP .59

DEVELOP.60
DEVELOP.61
DEVELOR .62
DEVELOP .63
DEVELOP.64
DEVELOP .65
DEVELOP.66
DEVELOP .67
DEVELOP.68
DEVELOP,.69
DEVELOP,TO



164
165
167
170
176
176
efe
207

247
221
225
227
233
234
242
LY
244

264
252
252
254
256

CALL DATAIN(XSTART}

1

CALL SETUPZ(ILPRoXP¢LSTIILST23ITRR+DX1aDX2sCX e MX1 0 Xy
XsXSTART+NPRFoUS+UBRINP DU

R{1)=R{2)=R(3}= 10000000,
KSTP = 2
UEND = UB(])

¢ VEL

90

Slab

UTAU =

CALCUL

CALCUL

66

QCITY PROFILE INPUT

CALL VINPUT

CALL PRINT(I)

M =1

LHY =1

0xs =0X

DDELT = 0

PSi{2,3)= =P(3)

CONTINUE

Lox = 1
IF{IMEQL2) o ANDL (KCPL.EQ+1) )
USURF = USFNTIX(3),U81IN)
UBI(3) = USURY
TP (kWAL LLEL])
CONTINUE

CF3 = CFz(1}
CallL CFCALCACF2+Y 4 UsGNUrXsUB «AQ) {
IF{KSEPJEG.1) GO TO 95554 . )

CFSQRT = SQRTICF2(3))

UMAECFSORT

OUDY (1.3 = CF2{2)/7A0

ATE BOUNORY LAYER YHICKNESS.

DELTA = THICK YU UBeJHR)

ATE REMAINDER OF 4 PROFILE FROM EDGE OF B.L« TO OQUTER LIMITS
IF(KCPLERLY) GO TO 11

DO 66 J=JHXs100

UtJde3) = UL

CONTINUE

GO TO0 5346

UB(3) = USURF/{1,+Y{JMX)/R{3))

DEVELOP.T1
CEVELOP,.T2
DEVELOP T3]
DEVELOP .74
DEVELOP.TS
DEVELOP.T6
DEVELOP.T?
DEVELOP,.78
DEVELOP.T9
DEVELOP .80
DEVELOP.B]
DEVELOP.B2Z
DEVELOP.B3
CEVELOP .84
OEVELOP.BS
DEVELGP.BO
DEVELOP.B7T
DEVELOP .88
DEVELOP.BS
DEVELOP.90
DEVELOP.9]
DEVELOP,92
DEVELOP.93
DEVELOP .94
DEVELOP,95
DEVELOP .96
OEVELOP .97
DEVELOP .98
NEVELOP .99
CEVELOP.100
DEVELOP.101
DEVELOP.102
DEVELOP.103
DEVELOP.104

C BoBUdBaORNENRONGRLLOOGROCRERUNDRIRUDGNRDNRRERIRRRRADRRBROREORBRGEBRERRRBDEVELOP,105

11

67
12
CALCUL

10

20
CALCUL
C SHAP

5551

5855
CALCUL

GO T0 12

CONTINUE

JMM = JMX ¢+ ]

00 67 J = JMM»100

UtJgs3dry = UB{3}

CONTINUE

CONTINUE

ATE THE DUDY PROFILE.

CALL DERIV(JMX+DELTASYDUDY 1)
TH2 = THETA

HSY = H

KALL =1

GO TO (10+20)s KwWAL
CONTINUE
R{
R(2)
CONTINUE
ATE THE DISPLACEMENT THICKNESS AND MOMENTUN THICKNESSs AND THE
E FACTOR,

H = SHAPE(DELSsTHFETAP2YsUsUBs IMXoX e YYDEL s KALL)

IF(HiLTele26) H=1,26
IF(KCPLEQ.2) GO TO 5573 .
IF(X{3Y.6T.X35TART) GO TO 5573
Pz = X{1

GO TO (555145555} M

CONTINUE
Pz =
CONTINUE
ATE THE BOUNDARY-LAYER PRESSURE GRACDIENT BASED ON INPUY CP,.
CALL PFIELDIM+XPZ4PaYoXTH)

UiJNXs2) UrR{d) :

YiJMXe3) wa {3}

WiJMX 4 2) wa {3}

WiJHXs3) ¥a{l)

TRLUL (X (AY + XPGeRTABs 1»NPT)
TaLUL (X (2) 2 XPGsRTAB» L4 NPT}

XSTARY
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DEVELOP.106
DEVELOP.107
DEVELOR. 108
DEVELOP,.109
DEVELOP.110
DEVELOP.111
DEVELOP.112
DEVELOP.11]
DEVELOP,.114
DEVELOP.115
DEVELOP,.116
DEVELOP.117
DEVELOP.118
DEVELOP.119
DEVELOP.120
DEVELOR.121
DEVELOP.122
DEVELOP.123
DEVELOP.124
DEVELOP . 125
DEVELOP.126
DEVELOP.127
DEVELOP.128
DEVELOP.129
GEVELOP.130
DEVELOP.131
DEVELOP.132
DEVELOP.133
CEVELOP.134
DEVELOP,135
DEVELOP.136
DEVELOP.1137
DEVELOP,.138
DEVELOP.139



5573

5541

S553

5554

iS5

5556

a9

a2
8l

55717

| =2
CONT INUE

IF{X{3).6T.XSTARTY GO TO 5541

ITR = 1 ;

CALL EXTRAP{TTRsIMXsUsXsLPReUP LAY
CONTIMUE ’ ’

CALL YPRESS
UP{JMx}) = UB(Y)
WP {JMX) = WB(3)

LPR = LSVFN(Xs XSTARTsLHY ¢ HoHSVTHETASTH29CF24CF I}
NDEL = 1

CALL HTYDEL(HoYDo2)}

00 $553 J = 1sJMX

UTABLEtD) = ulJsd)

CONTINUE

UD = TALUL(YDsYYDEL sUTABLE 424 JMX)

UD = UMX=UD

CALL EDDY(GNUT+3+Y+DUDYP)

CALL VVEL1VOXDLSTZOXSTART9V9UvGNUToGNU|PvDUDYQVINTOJHXQUB’
CALL POU'|NppFonIMXoKRTNN.LST29ITRR!LN!ITR)

CONTINUE

CALL RESULTHCF2yJMXsXsl)

[FIKSEP.EQ.}) KRTNMN = |}

CALL ARRANGE {KRTNN}

G0 TQ (757729 KRTHNN

CONT INUE

KALL = 2

H = SHAPE(DELSsTHETAsP+YsUsUBs IMNsXaYYDEL #KALL)

F1 = ,5%(HS » 5,)

USHAX = SGRT(UB(3)%82 ¢ WB{3}292)

USINF = USIN

UETE = USMAX/USIANF

COT = 2.2 {THTS/REFCIVUETE®PF]

CALL PRINTI{L0D) )

00 5556 J=1w jMX

US(J)y = US{NZUSHAR

CONTINUE

NF = NFLAP=NFP+]

TF(NFLEQ.L) WRITE(1Z) JMXs (US(JY o Y {J} o dBl ¥yJNX)

REWIND 12 :

RETURN

CONTINUE

CONT INUE

IF{XL2)+DX2-%X{KPY) 111+111+109

xt3) = XA(KP)

60 TO 113

DXl = DX2

X(I) = Xt2)+nX] ;

IFIKCPLEQ.1) GO TO 5577

USURF = UBFNT(X{IT)4URIN)

UB(3) = USURF

IF(KYAL.LEL1Y UB(3) = USURF/(1la+T{JMX}/R(3))

DUBX = TELULIN{3) +APGsDUs1eNPT)
puUax= 12.90UAX*U8 TN

P33y = USURF#DUBX

JP2 = JMX ¢ 3

JLAE = JMX-6

00 81 J = ls0P2

GO TO (B0+82) +KWAL

UEDGE{J) = USURF/(le+ Y{J}/RI3))
Go T0 8l

UEDGE ¢3) = UAR(3}

CONTINUE
U{JHX+193)
UlJIMX*2+3)
G0 T0 5578
CONTINUE
XPZ = X{3}
CALL PFIELD(MsXPZsPaYeXTH)

UEDCE (JMX+1}
UEDCE(JNX+2) o

(It}
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DEVELOP 140
DEVELOP . 141
GEVELOP. 142
CEVELOP . 143
DEVELOP . 144
DEVELOP . 145
DEVELOP 146
CEVELOP.147
DEVELOP.14A
CEVELOP.149
DEVELOP.150
DEVELOP 151
DEVELOP 4152
DEVELOP.153
DEVELOP ., 154
CEVELOP,155
DEVELOP.156
DEVELOP 157
DEVELOP.1SA
DEVELOP.159
DEVELOP. 160
DEVELOP . 161
DEVELOP . 162
DEVELOP.163
DEVELOP. 164
DEVELOP 4165
DEVELOP, 166
OEVELOP.167
OEVELOP.168
DEVELOP.169
DEVELOP 170
DEVELOP.171
DEVELOP.172
DEVELOP.173
QEVELOP 174
DEVELOP.175
DEVELOP.176
DEVELOP.177
DEVELOP.178
BEVELOP.179
DEVELOP. 180
DEVELOP.181
DEVELOP.182
DEVELOP. 183
DEVELOP. 184
DEVELOP, 185
DEVELOP.186
DEVELOP,187
DEVELOP, 188
DEVELOP.189
DEVELOP . 190
DEVELOP,.191
DEVELOP.192
DEVELOP.193
DEVELOP 194
DEVELOP.195
DEVELOP . 196
GEVELOP.197
DEVELOP.198
DEVELOP,.199
DEVELOP, 200
DEVELOP,201
DEVELOP,202
CEVELOP.203
DEVELOP 204
NEVELDOP,205
DEVELOP.206
DEVELOP.207
DEVELOP ,208



CALL ROUTINE TQ EXAMINE ITERATION COUNTERS CONCERNED WITH INITTAL
PROFILE AND IMTERMEDIATE PROFILES GENERATED BY THE PROGRAM.

C

5578
113

100

5699

30

49

g4

85
a3

6001

60902
6000

9058

9059

900

CONTIMUE
Ox=X(3)=X12}
ITR = 1
CONTINUE
NPRF = NPRF+]

CALL SPEEDCLSTZ2TTRR,TTReVsUsJIMNsXseYoLN)
IF(LOPTECQ.2)Y GO TO 5999

IF(ITRLLEL)) GO TO 6000

CONTINUE

DELTA = THICK(YaUsUByJMX)

IF(ITR.GY1) GO TO 6000

GO TO (30+40)s KWAL

CONTINUE -

R(3) = TALUI{X{3)sXPG+RTABs14NPT)
CONTINUE

IF(KCP.EG]1) G0 TO 6001
USURF = UBFNT(X(3}+UBIN)

U813 = USURF

IF IXHALL.LE.1) UB{3) = USURF/(1a+Y{JMXI/R{I)}
NUBX = TRLUL (X {3} +XPGeDUsbaNPT)

DUBX = 12.90u08XeUBIN

PL3) = USURFeDUBX

DO 83 J = 1suP2

GO TO {B&4aB5) oKWAL

UEDGE (J) = USURF/(l.+Y (JI/R(3))

60 To a3 )
UEDGE tJ) = URI(3)

CONTINUE

UlJHX+1e3) = YEDCE (JMX+])
UCJMX*253) = UEDGE (JMX+2)

GO TO 6002

CONTINUE

XPZ = X(3)

CALL PFIELD(MsXP24PsY»XTH)
CONTINUE

CONTINUE

CALL EXTRAP{TITR+JMXUsXsLPRSUPUB)
DO 5 J = 2eJMX

IF (ABS (VD)) ,6T,UB13)#,25). GO TO 6
GO T0 S

CONTIMNUE

IF{ViJY) TeT.8

VIJ) = =,25%08()

G0 YO 5
viJt) =
CONTINUE
CALL CQFISH

i1 = 2

JJ =1

CALL MATRIX(H+GeJMX=1s11+0d)

+25%U8 {3}

IF (SANGLEEQ,0.3C0 TD 9058

CALL MATRIX{AWsGWeJHX=1211+JJ)
CONTINUE ‘ '

GO TO (90+9059)» LSTZ
CONTINUE

CALL TESTILN«ITRs1,LST2)
UlJMXs2) = UB{3)

Wi{JMXe]} = WAAL3)

CALL OPTION(LNoLST2sDX2s DXL sDXMAX s ITR X2 LOPT+KRAP2+LDX)
GO TO (90+100+900)¢ LOPY

CALL PRINT{H)

CALL PRINT(2)

CALL PRIMT(4)

RETURN

END
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DEVELOP.209

DEVELOP,.210
DEVELOP.Z211
CEVELOP.Z12
DEVELOP.Z213
DEVELOP.214
DEVELOP.Z15
DEVELGP.216
QEVELOP,217
DEVELOP.218
DEVELOR.21%
DEVELOP.Z220
DEVELOP.221
DEVELGP,222
DEVELOP.223
DEVELOP . 224
DEVELOP,.225 -

DEVELOP.226
DEVELOP.227T

DEVELOP.228
DEVELOP.229
DEVELOP.230
DEVELDP.23]
DEVELOP.232
DEVELOP,233
CEVELOP.234%
DEVELOP,.235
DEVELOP.236
DEVELOP.237
DEVELOP.238
DEVELOP.239
DEVELOP.240
DEVELOP.241
OEVELOP,.242
DEVELOP,241
DEVELOP.244
DEVELOP.245
CEVELOP.246
REVELOP.247
DEVELOP.248
DEVELOP.249
DEVELOP,.250
DEVELOP,.251
DEVELOP.252:
DEVELOP.25)
DEVELOP . 254
DEVELOP.255
CEVELOR,256
DEVELOR.257
DEVELOP.258
DEVELOP.259
DEVELOP,.260
DEVELOP.Z61
DEVELGOP,.262
DEVELOP.263
DEVELOP.264
CEVELOR,.265
DEVELOF .266
DEVELOP.267
DEVELOP,.268
DEVELOP.269
CEVELOP.2T0
DEVELOP,271
DEVELOP,.272
DEVELOP.273
DEVELGP 274
DEVELOP.27S
DEVELOP.276
DEVELOP,.2TT7
CEVELOP.278



SUBROUTINE ALT (X ARG VALY sNDIM-EPSIER) ’ AlLl.2

¢ _ ALT,3
¢ . ALT.%
DIMENSTON ARG(1) VAL (1) AI.S
1€R=2 . : ALT .6
DELT2=0. ALT.7
IF (NDIM=1)9+7s] ALT.8
C ALT .9
¢ START OF AITKEN-LOOP - ALI.10
1 00 6 J=2sNDIM ALILII
DELT1=DELT2 ALT.12
1END=J-1 © ALT.13
00 2 I=1+1END ALT.14
H=ARG (1) =ARG {J) | ALT.15
IF tH)241302 ALIL6
2 VALIJ)={VAL (1) ®{X=ARG(J) ) =VAL ()T {X=ARGLT}) ) /H AT
DELT2=ABS (VAL {J)~VAL {TEND)) : ALI.1B
1F (J=2) 614643 AL1.19
3 IF(DELT2-EP$S110010+% ALT+20
4 1F(J=5)645+5 ALT,21
S  IF{DELT2-DELTI)&s11s11 ALT .22
6  CONTINUE ALT.22
C END OF AITKEN=-LOOP ALT.24
c ALI.25
7 J=NDIM ALT.26
8 YsVAL(J) ALT27
9  RETURN AL1.28
C _ ALT.29
< THERE 15 SUFFICIENT ACCURACY WITKIN NDIM~1 1TERATION STEPS ALl.30
10 1ER=0 ALT.31
GOTO 8 : ALT.32
c ALT.33
C TEST VALUE DELT2 STARTS OSCILLATING ALT.36
11 1ER=1 ALT435
12 J=I1END M T436
GOTO 8 ALTW37
¢ ALT.38
c THERE ARE TWO IDENTICAL ARGUMENT VALUES IN VECTOR ARG ALT439
13 I1ER=) ALT W40
60TO 12 ALT.41
END ALT.42
SUBROUTINE AQRANCE (KN) 21MAY .01
¢ ROUTINE RE ARRANGES MOUNDARY LAYER PARAMETERS FOR INPUT TO SOURCE 21MAY.B2

COMMON/s SCRAT / ALFS(?OO)gCBETA(EOO)OY(IOUI!JY(25)vJYT(?S)-ﬂY!ZB);ElHAY.BJ

1 xx(25|-YPL(100)oVUlanlvCF(EDO!oYDDIIOO)-U(10093):UT(IUOioV(IDO)vEIHAT.ﬁQ
5 GAM[ (1000 +GAMF (100) +H(200) 4US{100) +YY{100)+UR(L00) +UUR(100) 21MAY .85
3 uPtloUJ.ulloo.3).a(aona.sutaoom.YYDEL(IUO).GNuTtloo.a).Duczoo). 2IMAY ,Bé
& UTABLE1100),DUDY (100+3)sPS(100s3)sSP(100¢3)9sTHETA(200) 21MAY .87
5 DXD (2053001 +PPC (209300 +UUCIZ0330) +UEDGE(100) +WP (100) +XPG{100) 6 21MAY,.88
6 UPG&ioO).HCcloo).BETnthOi,RTAe(SO).5:99}.Gu|99a.nJ(looi.Aal(100:21HAV.89
T+AG{100) «DUMMY (452} 2IMAY .90
COMMON/ZDENSE/SUD(200) +USD (200} Z1MAY .91
COMHON/PARAM/ MACHALPHASREFAyHATIN'REFCUINF 2IMAY 92 .
COMMON/BLOUT/HSs THYS o CFS 21HAY,92
COMMON/NPT/NEY 2IMAY .94
COMMON/SZ3/ X{3)»U8{(D) : 21MAY .95
COMMON/XSTART/XSTART 2IMAY .96
COHMON/SLOT/HSS(]OO);TSS!IOO]vDSS(lOO)oCSSIlOO)oUSS(lDO)yDTSS(lDO)ShPR.BlS
IF{X(3)EQ.XSTART) K=zl ‘ 21MAY .97
IFIKEQ.1} G0 TO 10 21MAY 98
GO Ta 30 21MAY,99
10 CONTINUE . 21HAY, 100
NUS = 200 - 2iMAY 101
sUo(l) = 0. . 21NAY, 102
UsSD{1) = UPGLL) ' 21MAY.103
XSUM = (. o Z1MAY . 104
DELX = XPGINPTI/199. , ' 21MAY, 105
K =2 ) 2IMAY 106
Hi1} = HSStL) SAPR,B16
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15

16

29

90

95
100

s LIRS R

7

THETAL1) = TSS{1}

CF{l) = €55¢1)

00 15 1 =2+NUS

SUB(L)Y = SUD(I~1) + DELR/REFC

CONT INUE

00 16 I1=2s+NUS

SSUD = SUD(IYREFC

USOIT) = TBLULISSUD+XPGsUPGe1sNPT)
CONT INUE

DO 20 1 =2sNitS

XSUM = XSUM » DELX
IFCASUNMLGT X (3))Y GO TO 100

HU1) = HSSH{I)

THETA(IY = T55(1)

CFiIY = CSS()

CONTINUE

CONTINUE :

IF (KN EQa T dAND XTI LLT L XPGINPT)) GO TO 90
IF(XSUM.GT.X{3)} GO TO 100

SLOPE = DELX/{X{3)=(XSUM=DEL X))
H{l} = H(lI-1} + SLOPE#(HS-HiI-11)
THETA(I) = THETA{I-1} + SLOPE®{(THTS/REFC = THETA(I-1))
CFiI) = CF{I~1) * SLOPE®{CFrS~-CF{I=-1)}
I = Is) :

XSUM = XSUM « DELX

IF(KNEQL.Y) . GO TQ 90

GO YO 160

CONTINUE

NBL = 1

HSLOPE H{I=1) = H{I=2)

TSLOPE THETA({1-1) = THETA{I=-2)
00 95 1 =NEL.,NUS

H{I} = H{l=]1) ¢ KSLOPE

THETA4]) = THETA{I=1) + TSLOPE
CONTINUE

CONTINUE

RETURN

END

H N

SUBROUTINE CFCALC{CF2sYrUrGNUsXsUBsAR)

SAPR.B1Y
SAPR.B18
2IMAY 110
2IMAY 111
21HAY .11
21MAY 111
26APR.T2
2GAPR.T3

T 21MAY 118

21MAY 116
21MAY 117
21MAY,118
SAPR,819

5APR,820

S5APR,.821

21MAY 122
2IMAY 123
TJUNE, 183
2IMAY 125
2i1MAY, 126
21MAY 127
21MAY,.128
2I1MAY 129

. 21MAY L1330

2i1MAY,]131
2IMAY .22
2iMAY,123
S1MAY 134
Z1IMAY 125
2IMAY 136
21MAY 137
21MAY,138
21lMAY.139
ZIMAY 140
ZLIMAY 141
21MAY 142
2IMAY 143
2LIMAY . 146

[
CFEALC.2
CFCALC .3

COMMON/ SCRAT 7/ ALFS(200)sCRETA(200)+D(200) Y {251 JYT (25107251 +CFCALC .4
XXAZ25) e YPLULIOO) s YD(100)sCF (200 4Y0ODL100)»T(100+3)UTHE00) ¥ (100)+CFCALC,S

GAMI (100} +GAMF (100 0M(200)yUS(100) oYY (100)2URL]I00)UURIL00)
UPTI00) eWTl0093)+R{400)+RBe(400)YYOEL(100) vGNUT(E00+3)DU{200)5
UTABLEL100) 4DUDY(100,3) «PS {10022 +5P{100+3) «DUMMY {200}
DAD(Z20+30)4PPCI20230)+UUC(20+30) o VEDGE(IQO}+WRI]100)»XPGI100)

CFCALC,6
CFCALC.?
CFCALC,.B
CFCALC,.9

UPGII00)o%Ci100) BETACLIO0) »RTAB(SO} ¢GLO9) oGNI{99)+A3(100)+A31(100)CFCALC.LD

+RAG(100) +DUNCE (452}

COMMON /XIN/ XIN(L0OO)»ZINULQ0) +CPINILOOY»5U(100)
COMMON /NPT/ NPT

DIMENSION CF2(3)»X{3)sU8(3}),P(I)

COMMON/SZ17 JMXsLMXaNPsUTSs JTTRHX 4 WTsKWAL s DX UBIN
COHMON/ DUAX / DLBX
COMMON/SHAPE /JSP s CHNS s UMX o UM IN» JMN ¢ MCASE
COHMON/PRANK/KEY

COMMOMN/ CURVY / R{D)

COHMHON/PLUBY NCPX W NCPYWKCPsYDELP

COHMMON/ PRESSUR / 9

COMMOM/ SZ4 / UTAUsUDWBELSoTHETARHDELTALOUH» XNX +DMM
COMMON/KSEP/KSER

DIMENSION YU(100)+U{10043) sDUM(3)

UMx = U(1s3)

JSP = 1]

KEY =1
DO 60 J=2yJMX
UMAS = UMX

UMX = AMAXT{UMXeU{Je3)}
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CFCALC.LIL
CFCALC,12
CFCALC,13
CFCALC.14" .
CFCALC.LS
CFCALC,.16
CFCALC,Y7
cFcaLc,18
CFCALC,.19
CFCALC,20
CFCALC.2]
CFCALC.22
CFCALC.23
CFCALC.24
CFCALC,25
CFCALC,.26
CFCALC.27
CFCALC,28
CFCALC,29
CFCALC,.30



60
80

110

115
116
116

117

118

113
121

120

10

20

70
200

IF {UMX JNE JUMXSY JSP=)
+LE.0.) GO TO 200
IFtUCSe3)=UMX}) B0.60+60

IFIU{J.3)

CONTINUE
CONTINUE
IFLUSP..LY
JSP = JMX
CHNNS = .9
MCASE =1
GO TO 120
CONTINUE
JMN = JSP
UMIN = UM
00 115 J=
UMNS = UM

s (JMX=2))

99

X
JSP s JMX
IN

GO TO 110

UGMIN = AMINY (UMTA.U{J+3))
IF (UMINLNE JUMNS) JMN=J \
IF{U(Je3)=UMIN) 115:115¢116

CONTINUE

IFIRI) JAELL0E+¢Y GO TO 117

CONTINUE
IF (UMNLLY

o fIMX=11}1

GO T0 118

IF (UMIN.LT.uU81(3)14,10) GO TO 118
1F (UMINL.GEUMX®,95) GO TO 121

£ 001

99
= 3

IF (ABS {UMX=UMIN) /UMX =,0005) 119119120

MCASE = 2
CNNS =2 ]
GO To 120
CHNRS = 49
MCASE

KEY = 2
MCASE = 1}
CNNS =
JsP

JHN

UMx
CONTINUE
AQ = GNU/
AQ = GNW/

999
JMX
JHMX
us{ly

wmuan

ug(3)ee?
(UMxXrBZ)

IF(KCP.EQ.1}Y GO YO 10
DUBX = TBLUL{X{3) +XPG+DU»1sNPT)

oU8x= 12.%DURXTUBIN

GO Y0 20
CONTINUE

QUAX ==-PS{2+3)/URL{D}

COMT INVE

XAL = YQAIBY{2)1/(Y(2)+¥Y 13}
XA2 = Y(Aray(2)e (Y ()+YA2) e (Y (2}=¥1{2))

cF2in =

cFz2{d
CF2(3)}
CF2(3)
CF2(1})
CF21(2)
CF2i3)

F T [ I I [

IF{CF203)) 20070070

CONT INUE
RETURN
CONTINUE

AQE (2,9 {ae3)=9, 80 (343) ¢ IB,2U(2+33)/7{6.,%1Y(22=7Y{1}))

CF212) =AQE(=U(3+3) + 44204231 2{2.%17(2}=Y {12 })
U )aY(2)983 = U{2+43)87(I)R23)/XA2

CF2(3) »
AQECFZ(3)
12.2CF2{1)
12,2CF2{2}
12.2CF2{3)

CALL PRINT(2)
CALL PRINT(B)

KSEP = 1
RETURN
END

UB{3)BDUBXeXAl/ (GNU*2R8.)
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CFCALC,.3]
CFCALC.I2
CFCALC,33
CFCALC, 34
CFCALC,.3S
CFCALC,J6
CFCALC, 27
CFCALC,38
CFCALC,39
CFCALC,40
CFCALC.4])
CFCALC,42
CFCALC,43
CFCALC.G44
CFCALC .45
CFCALC .46
CFCALC.47
CFCALC,08
CFCALC,09
CFCALC.50
CFCALC,S]
CFCALC,.52
CFCALC,53
CFCALC,L.54
CFCALC,55
CFCALC.S56
CFCALC.57
CFCALC,.S58
CFCALC,.5%
CFCALCL60
CFCALC.61
CFCALC,.62
CFCALC,.63
CFCALC.6G
CFCALC.6D
CFCALC,66
CFCALC,67
CFCALC.68
CFCALC,69
CFCALC,.70
CFCALC,T1
CFCALC.T2

CFCALC,.T3

CFCALC.76
CFCALC.TS
CFCALC,T6
CFCALC,77
CFCALC,78

CFCALC.T9
CFCALC,80
CFCALC,81
CFCALC .82
CFCALC,83
CFCALC,B%
CFCALC.BS
CFCALC,86
CFCALC,B7
CFCALC,BS
CFCALC,.B9
CFCALC,.90
CFCALC,51
CFCALC,92
CFCALC,93
CFCALC.94
CFCALC,95



REPRODUCIBILITY OF THE
ORIGINAL PAGE i £O0R

FUNCYION CHERERF {¥Y)
DIMENSICN B(ZBYA(26)
DIMENSION AA(17)+8B8{19}

DATA AZEROQ
DATA A(L)
DATA A(2)
DATA ALY
DATA Al4)
DATA A(5)
DATA A(BH)
DATA ALT)
DATA A(8)
OATA AL(9}
DATA AC10)
DATA atl11)
DATA ALl12)
DATA A(1D)
DATA ALL4)
DATA A(1S)
DATA Atl6}
DATA AQIT)
DATA AL18}
DATA Atl9)
DATA A(20)
DATA A(Z21}
DATA A{(22)
DATA A(23}
DATA AL{Z4)
DATA AL(25)
DATA AL26)
DATA BL2T)
DATA B(28)

/ 1.8A7303655222904
/=1.381631420319799

7 «E4T316404854584
/~.305931024422036
/211867974 17202030
/=.059247456591259

/ «236917518249282E=-01
/= BB4TIEROI524045E-02
/ «308566171136092E-02
/=.100638635123798€£~02
/3075463288430 79E-03
/=.082619837553631E~-04
7 233450961660 7126E~-04
/=.607910028505827E~05
/ 21465977217338083E-05
/+.033515993427206E-05
7 +0012B0579544232E-05
/=,00150579117646ARE~05
/7 «0002970947T42055E-05
/= 000056021273938E-05
/ J000010113162390E-05
Feal1750650685¢=10
/+0291038139 £E-10
F=,0046532645€-10

7/ «0007164815E-10
/=.0001063749E-10

/ «000015266Tc~10

7 W0 :

/W0

IF(Y,6T44.0)G0 TO 2

R=Y¥/4.,

CCOEFF =4 2 RXo0XK-2,

0o 1 I=1.,26
J=27-1

BIJI=COEFFRB(J*1)=-B{J+2)+A 1N}
B2ERQO=COEFF#A{1)=R(2)+AZERD
CHEBERF=X/2.% {BZERO=A{2})

RETURN
DATA AAZERQ
DATA AA())
DATA AxZ)
DATA BRA(3)}
DATA AA(4)
DATA AA(S)
DATA AAL(H)
DATA AAL(T)
DATA AA(B)
DATA AALS)
CATA AAL1DY
DATA aA (1))
DATA AAL]2)
DATA A2 (1)
OATA AA{L14}
DATA AA{}5)
DATA AA{16)
CATA AAILLD)
DATA BBI18)
DATA BBI(19)
K=ta/Y

7 1.97070527225754
/=414339740271T750E=01
7 «2971361692202619E-03
/=.58035160433623TE-05
7 .043313342034728E-05
/=4002362150026241€-05
7 +0001515496765B1£-05
/=,000011084939A56E =05
/ <0304259014E-10

/=y 008094T0S4E=10

/ +0007853856E-10
/=.0000817918E-10

/ +S0T15E=1S

/=21 0646E=15

/ +0131SE=15
/=+00170E=15

/ «00023E-15
/=,00003E-15

7 0

7 40

COEFF=4.,248X=2,

PO 3 I=1,17
J=18-1

BB {JYSCOEFFeRB{Je1)-ARII+2) +AALD)
BHZERO=COEFFARAB(1)-BA{2}+AAZEROD

CHEBERF = (BBZERO=-BB(2)1) /12 RYREXP (YY) ) #,564139583547756

RETURN
END
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CHEBERF .2

CHEBERF,3

CHEBERF . 4

ChEBERF .S

CHEBERF .6

ChEBERF .7

CHEBERF +8

CHEBERF 49

CHEBERF 410
CHERERF LI
CHEBERF .12
CHEHERF .13
CrEBERF .14
CHEBERF .15
CHEBERF .16
CHERERF 417
CHEBERF .18
CHEBERF,19
CHEBERF .20
CHEBERF .21
CHERERF ,22
CHERERF .23
CHEBERF .24
CHEBERF .25
CHEBERF 426
CHEBERF .27
CHEBERF .28
CHEBERF .29
CHEBERF 430
CrEBERF .3}
CHEDERF 432
CHEBERF .33
CHEBERF 434
CHEBERF .35
CHEBERF ,36
CHEBERF 427
CHEBERF .28
CHEBERF 439
ChEBERF 40
CHEAERF .01
CHEBERF .42
CHEBERF .43
CHEBERF , 44
CHEBERF . 45
CHERERF .46
CHEBERF 447

CHEBERF .48
CHEBERF .49
CHEBERF .50
CHEBERF .51
CHEBERF .52
CHEBERF 453
CHEBERF , 5%
CHEBERF 4«55
CHEBERF .56
CHEBERF .57
CHEBERF .58
CHEBERF .59
CHEBERF .60
ChEBERF .51
CHEBERF .62
CHEBERF « 63
CHEBERF .64
ChEBERF 465
CHEBERF .66
CHEBERF .67
CHEBERF .68
CHEBERF 69
CHEBERF .70
CHEBERF .7}



SUBRQ
ROUTINE

UTINE CoF IS5+
CALCULATES MATRIX COEFFICIENTS

COFISH.2
COF ISH.D

‘COMHMON/ SCRAT / BLFS{200) +CBETA(200)+Y{100) 2 JY(25)1JYTI(25)2DY(25)+COFISH,L

184

1 XX {253 sYPL{100) +YD (100} +CF (2000 ,¥YDD{1001sU(100+3)5UTI100)sV(100)sCOFISHLS

2 GAMI(100)+GAMF(I00)+D(200)US(I00I+YY{100)sUR(L00)4LUURILOO) ¥ COFISH,6

2 UP(100)sW(I00+3) 4804000846007, YYDEL(100) +GNUTL100+3)+DUL200) COFISH.7

4 UTARLE{YDG) «DUDY{100+3)+PS(100+3)sSP[100+3) +0UMMY (200} COFISH.8

S DADL20+30) ¢PPCI20930) yUUC(20430) +UEDGE(100) +WP{100) +XPGI100T» COFISH.9

6 UPG(100) +v¥C{100) +BETAC100) »RTAB(SD) +T{99) +DW (991 9A3(100)+sA31 (100)COFISH,1D
T+A4{100) +DUNCE (452} . COFISH,.11
DIMENSION G{99):CW {99} ’ COFISH,12
DIMENSION X{3}UBL3I)+P{I) COFISH.12
EGUIVALENCE (G{1).U(2+3)) COFISH.14
COMMON/SZ1/ JUMXoLMXsNPsUTSy ITRHMX o+ WT o XWAL 20X »UBIN COF1SH.15
COMMON/SZI/XU8 COFISH.1%6
COMMON/ SZ4 7/ UTAUUNsDELSe THETA»He DELTASCF 24 XMX o GNU COFISH.17
COMMON/ PRESSUR / P COFISH,18 .
COMMONY/ CURV1 / R(1) COFISH,12
DIMENSION H1{3)1H2(3)oHI(D) COFISH.20
COMMON/NWB/WE () COFISH.21
EQUIVALENCE (GHI1)+W(2+3)) COFISH.22
RCON = 1, COFISH,23

a2 = WTRP{3) +(1l.~WT)®F(2) COFISH, 24
JHX1 = JMxX=1 ) COFISH,25

DO 100 J=lsJMX COFISH,26
A3(J) = GNU « GNUTUIJs2) COFISH,27

100 CONTINUE COFI5H,28
I =2 COFISH,.29

DO 110 Jd=2sdMX COFISH,30
A4{J) = DUY{GNUTsIsJs¥Y)¥]12. CIFISH.II

110 CONTINUE COFISH,32
DO 900 J=2+JMX1 COFISH,33

IF ({KWAL sEQa?) JOR . (R{3Y/DELTALGT.1,0E20)) GO YO 202 COF ISH, 34

201 HLI = RIDIZREANY I COFISH,35
H2{D) = 12.tRE31 ¥ 400D COFISH,36
H1(2) = R{2V/{R{2)+Y D)} COFISH.27
H21i2) = 12/ (R{2¥+¥ () COFISH,238
H3{2) = H2{2)¢e2 . COF ISH,239
H3{3) = H2(I)a=e? COFISH.40

G0 TO 210 COFISH, o1

202 HI(3) = 1. COF ISH.52
H2(1) = 0. COf ISH.43
H1{2) = 1, COF ISH. 44
H2(2) = 0, TOFISH.45
H3(2) = 0. COFISH, 46"
HI(3) = 0. COFISH 47

210 al = (12./(X(=RK(211 12 (WTEHLIIISUP(J) + (1,-WT)}EHI(I)*® COFISH.48
1 UlJdaI)) COF I5H .49

AW 2 [(12.7(X{1=X (211 )¢ (WTAHLIDI®WP (J) ¢ {1, ~HT)IOHL(TI}® COFISH,50

1 Wids 1) COF ISH,51
H33 = WTRHI{3) ¢ (1 .-WTIRHIL2) COFISH,.52

A31 L) = ALY + GNUT(Je2} COFISH,5]

Ad2 = A3{J)= GNU COFISH.54 .

PS{Jsleld= PS{JyI} ={P(3)=P(2)} COFISH.5%

AS = V(W) COFISH,.S6

H22 = WTAH2 (3} + (l.=WT)?H2{2) COFISH.S57

AR = RCONTHZ22®A4(J) +(GNU ¢ RCON#A32)*H3] COF1SH,58

x2 = Al . COFISH.59

AW = Al COF [SH,.60
IF{.J=2) 305+305+301 COFISH.61

301 IF{J=JmMX1) 320+310,310 COF ISH,62
205 A6 5 Y HIJ*L)=Y{(J~1)) /12, COF ISH, A3
AT = AB%e2/4, COFISH.64

C LOYER BOUNDARY CONDITION. COFISH,65
x1 = ALlJ) + {(RTOHZ{3}+ (). «WT)THZ(2})®A311{J} COFISH,66

Al = X1/A6 = AS/AG = AX(JY/AT - RCON®AD2RH22/A6 COFISH,.&T

X3 = ASEBHZ2(3) + 2.2A3{J)/AT + AR COFISH,68

X4 = AGlJ) ¢ (HTHHZ() @ (l.=WT)oHZ2(2))}2A3]1(d) COFI154.69

X6 = AS/A6 = A3GJYZAT = A4/7A6 + RCONBAIZEH22/A6 COFISH.70



“ag

NS = ASHH2(2) + 2.9A3(J)I/AT »
C LEFT HAND SIDE. :
alil) = X2 ¢ WTeX3

A8

Al2) = WTeX4 .

AW (1) = AW + WTA2,8A3(0J)/AT REPRODU

BWi(2) = WTeX4 CIBILITY OF THE
C RIGHT HAND SIDE.

Q0 = 0. ORIGINAL PAGE IS POOR

QWO = 0.

Ql = Da

oWl = 0.

Q2 X2 « (1.=-HT)I*X5

OW2 = AN = (1 .-WT)#2,0831J)/A7

n3 ~X42(] . ~WT}

QW = ={1l.~WT)®X4 . :
Q4 = {1.=WT}eHI(2)APS{JeI) ¢ WT#HL (3 #PS{JeI+1)
aws = 0.

GO T0 500

C UPPER BOUNDARY»
¢ UPPER BOUNDRY CONDITION.

210

ne

60 312 L=1s LMX

IF{JLEQ.JUYTIL)}Y GO TO 315

CONTINUE

A = (y{J+1)=YUlJ=-11)/12,.

A7 s ((Y{Je1I =Y (IR (Y (=Y (J=1)}) /144,

JJ = 40 {J-2)-2

X1 s AL (J) o {WTEHZ(3) + (1.=WTI®H2(Z2))#A310d)

X1 = %1786 = AS/A6 = A3{J)/AT = RCONTAIZ24MH22/A6

C LEFT HAND SIDE (UPPER B.Cs}

15

glJJ+t) = 0,
AW (JJj+1) = 0,
BlJIe2Y = WTEX]
BriJJe2) = WFeX]
¢ RIGHT HAND SIDE(UPPER B.C.)
’ Qg = 0,
OW0 = 0.
Q1 = = (l.~WT)®X1
AWl = « (la=wT)exl
GO YO 317
CONTINUE
.17 = Y (JelY=Y{(J=2)}/12.
AT 2 (Y (Je1mY{N) (Y (=Y {J=2)))/10%.
JJ = Hu{J)=2)=2
X1 = AGLJY ¢ (MTRHZ2{3) + {1.=WTHeH2(2)#A30{D

X1 = X1/86 = AS/36 = A2{J)/AT = RCONRA3ZH#H2Z/A6

C LEFT HAND SIDE (UPPER B.Ce? WHEN STEPSIZE CHANGES,

BlJJ+Y) = WTRX])
Bu(JJel) = WTeX]

€ RIGHT HAND SIDE (UPPER Bl.C.)} WHEN STEP SIZE CHANGES.

nzy

BlJJs2) = 0,

AwWiJJe+2) = 0,

ao = =(l.=-wT)2X]

QW) 3 «ll.=WY)2X1

al = 0.

QWl = 0.

CONTINUE

X3 = ASTHZ2(3) + 2.9A3(J)/AT +« AB

Xé = Andd) + (WTeHZ2{3)e (1,-WT)eHZ(2)})2A31(0)

Xb = AS/AG - AJ(JI/AT - Xasa6 + RCONSADZHHZ2/A6
AS = ASRHZ(Z) ¢ 2,0A3(JI/AT + AB

BlJJe3d) = X2 + WT®X3
BW{JJ23) = AW + HTC2¢A3{J) /AT
Qz2 = Xg - (la=wT)2X5
QW2 = A = 11,-HT)122,2A83{N0 /A7
Q3 = =X42(],-HT)
QW3 3 ={l.,=HWT)=X4
Q% 2 (1.=WT)BHLIZ)*PS(JsT) +WTAH1{314PS(JeIe]l)
Q4 = G4 » UB{I)PWTHXL
QWa = -WAL)eWTRXG
185

COFISHT]
COFISH,72
COFISH.T3
COFISH. T4
COFISH.75
COFISH.76
COFISH.77
COFISH.78
COFISH.T9
COFISH.B0
COF ISH,81
COFISH.BZ
COFISH,B3
COF ISH.B4
COFISH.B85
COF ISH,86
COFISH,87
COFISH.88
COFISH,.89
COFISH.910
COFISH,%91
COFISH,92
COF15H,93
COF ISH,.94
COFISH,.95
COFISH.96
COFISH.97
COF15H.58
COFISH.99
COFISH,.190
COFISH, 101
COFISH.102
COF[SH,1023
COFiSH,104
COF15H,.105
COFISH,106
COFISH,107
COF15H,108
COFISH.109
COFISH.110
COFISH.111L
COFISH,112
COFISH,113

COFISH.Y 14

COFISH.11S
COFISH.116
COFISH117

COFISH.118

COFISH.119
COFISH,120
COFISH,121
COFISH, 122
COFISH.123
COFISH.125
COFISH.125
COFISH, 126
COFISH,127
COF15H.12B
COF1SH, 129
COF [SH.130
COFISH.131
COFISH.132
COFISH.133
COFISH,134
COFISH, 135
COFISH,136
COFISH, 137
COF1SH.138
COFISH,.139



REPRODUCIBILITY OF THE

R,F,Se COFISH, 140
60 TO 500 ' ORIGINAL PAGE IS POOR COFISH.I‘*‘I
320 DO 400 L=1obLMX COFISH, 142
IFIJ.EQ.JYT(L)YY GO TO 420 . COFISH.143
400 CONTINUE . : : COFISH. 144
AG = (Y(J+l)=¥(J=1)} /124 COFISH.145
AT = (Y (Jel)=Y LI B IY (D =Y (J=1)1)/144, \ COFISH, 146
JJ = a8(J=21=2 : COFISH,. 147
x1 = Aul{d) + (WTEH2(3) + (l.=WT)®H2{2))ealdl(J} COF1SH, 148
X1 = X1/A6 = AS/ZA6 = A3(U)/AT - RCON®RADIZRH2Z/A6 COFISH,.149
LoMeSa ) . COFISH,.150
' BeJJel) = 0, COFISH.151
BHWiJSJ+1) = 0, COFISH,152
BlJJ*2) = WT#X] . COFISH.153
BH{JJe2) = WTEXL COFISH,15%
RoHaSe . COFISH.155
aoe = 6, ' ’ y COFISH,156
awod = 0. \ COFISH,157
Gl = =(1.-wT1®xi . COFI3H.158
Wl = = (1.=wT)*®X} CUFISH,159
GO TO 450 COFISH.160
420 A6 = (Y(Jel)= ¥Y(J=2))/12. - COFISH,. 161
AT = CIY (el 3= {NIR{YII)=(J=2)) )/ A4, COFISH.162
JJ = aa{g=2)=2 ‘ COFISH.163
%1 = AGL(J) + {(WYRH2(3) + {(la-WT)®HZ{2})9A3)(J) COF ISH. 164
Al = X1/A6 - AS/26 = AI(JI/AT - RCONZAIZ#HZ2Z/A6 COFISH.165
LeHaSa COFISH,166
BlJJel) = HWY=X] - COFISH,167
BH{JJel) = dT8X] COFISH.168
BiJJe2) = 0, COFISH.169
guiJIJe2) = 0, COFISH,170
R,H.Sa COFISH,171
: (00 z={l.-"T}eXxl COFISH,172 "
QWO = ~().=WT)eX] COFISH.173
Gl = 0, COFISH, 174
awl = Q. COFISH.175
450 CONTINUE COFISH, 176
X3 = AS®HZ2{I) + 2,2A3(J)/AT + A8 CCFISH,.177
X4 = Auld) + (HTRHZ(3) + {1.=HWT)2H2(2))2A31(J} COFI5H,178
X6 = AS/A6 ~ AILJIZAT - X4/A6 + RCON®AI29H2Z2/A6 COFISH,179
X5 = ASTM2(2) ¢ 2,9A0(J)/AT + AB COFISH, 180
LEFT HAND SIDE. : COF ISH,.181
BlJJ+3) = X2 ¢ WTRX] COFISH,.182
AW{JI+3) = AW » HT82,2A3(0 /AT COFISH.183
BiJJ+s) = WT2XH COF ISH.184
AwWiJJea) = HT#Xb : COFISH.185
R.H.5, . COFISH,186
Q2 = X? = {1,-HTI?XS ! COFISH,187
aW2 = AY = (le=-WT)82,8A3{J)/AT7 . COF ISH,188
03 = =xXa%(],=~WT) COF1SH,189
GW3 = ={1.=WT)2X& COFISH,.190
Q4 2 (] e=WTIRHI{2)®PS(Jsl) ¢ WTHHI{3}#PS(J.3} COFISH.191
QR4 = Qe CUFISH,.192
500 CONTINUE . COFISH,193
IF{J=2}) 51095104520 : COFISH, 194
510 GR = 0. ‘ COFISH.195
GRW = 0. . COFISH,196
G0 TO 530 COFISH,197
520 QR = Q0¥U(J=2+2) . COFISH,.198
GRW = CWORW{(J=2+2) COF [SH.199
530 CONTINUE . COFISH,200
G(J=1) = cAR o+ G12UGJ=1+2) & G2%U{Je2) + Q3200J¢1+2) = G4 COFI1SH,201
] GHiJ~11 = GRW + OW12W(J=14+2) * QW2AW{Js2) « QNITW(Jols2) + QWA COFISH,202
900 CONTINUE ) COFI5H,203
RETURM : COF1SH, 204

END , : COFISH.205

186
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el

10

22

11

b SV WP U ST

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

SUBROUTINE DATAIKN(XSTART)

COMMON/ SCRAY / ALFS(P00) yCBETA{200)+Y {1002 v JY{25) +J¥YT(25)+DV (25}
XX(ZS!yYPLilﬂﬂ)-YO(lﬂOiwCF(ZOO)1YDD(]OO)sUIlODo3!vUTllDOioV(lOO)cBA?AlN.#
GAMI(!DO);GAHF(IOO)oDl?OO);USIlOO)vYY(lOO)GUR!lOOFoUUR(IUU)o
UPIIOO)vH(IOOr3!-B(QOO)-BHIQOOloYTDELIIOO!DGNUT(10003)10U1200)-
UTABLE{100) +DUDY{100+3)4PS(100+3)+SP (10031 +DUHMY(200)
DXDIZO-3U}tPPC(20t30)oUUC£20.30)vUEDGE(lOOiqHP(lOO)uXPG(lOD)v
UPG!IOO)rHC(lOO)-BETA(IOO)oPTAB(SO)vG(Q?)9GH{99)9A3|100!oABlIlOO)DA1A]N.9

TeA4 (100} DUNCE (452)
COMMON /XIN/
COMMON /SANGLE/ SANGLE ’
COMMON/GRID/YCP (20) 9 CP(20530) +YGAP
DIMENSTON X {3} ,UA (D)

COMMON/SZL/ JMXeLMX GNP sUTSs ITRMXsWT+KWAL DX sUSIN
COMMON/SZ3/X,U8

COMMON/ 524 / UTAUsUOsDELSs THETAyHyDELTASCF 29 XMX»GNU

NDIMENSION CF2(3) .
COMHON/SZT/KRP2 -
COMMON/SZTEL/XKSWsHSV

COMMON/ DUSX 7/ DUBX

COMMON/DXICR/DXMAX
COMMOM/TOTQ/NONS « GNEOK »KGND
COMMON/PLUB/ NCPXsNCPY+KCPy YDELP
COMMON/ CURYL / R{I) .
COMMON/STAT/PHREF sUREF

COMMON/PNTOP/KKZ

COMMON/ITR/ITRsITRMAX

CONMON/NPT /NPT

COMMON/XTB/XTR(30) )
COMMON/PARAM, MACHrALPHASREFAsMATINSREFCUINF
COMMON/NGR ID/NGRID
COMMON/HNST/NST o MC yNRU

DIMENSION RIN{S0)
COMMON/XTRIP/KCODE + TRIP

COMMON/SEG/ NCMPTNFLAP+NFPyNC(66)
COMMON/CURVES/ RC(30+.2)

NF = NFLAP=NFP+]

IF{NF.GT.1) GO TO 20

REWIND 11
KGNG = ]

GO T0 21
KGNQ = 3
CONTINUE
UTs = .

MT = .59
KWAL = }

NP = &4

CONS = .02
XMX = (SU(NPT) = SU(1))*REFC
XSW = XMX
UBIN = UINF
KRP2 = 1

IF(ITR.GT.1} GO TO 10

READISs1) DX+DXHAX»Z«BLTRIP
BLTRIP = BLTRIP®REFC
IF(BLTRIP.LT,TRIP)Y TRIP = BLTRIP

CONTINUE
ITRMX = 2
UREF = URIN
PHREF = 0.

IF {(KWAL .NE,1) GC TO 350

IF{ITR.GT.1) GO YO 11

DO 22 1=1»NRN)

RIN{I) = ABS(RCI(I+NF)®REFC)

CONTINUE

WRITECIL1) OX+DXMAXsZoBLTRIP#NRUs (RINLUT) #Im1oNRU)
GO T0 1¢

CONTINUE .

READI}1) DX DXMAXsZ+BLYRIPeNRUs (RINCT) 9 Tul sNRU}

187

AINC100)9ZINILO0) oCPINCIOO)»SUCLOD)

DATAIN.Z
sNATAINL]

DATAIN,S
DATAIN,S
DATAIN.?
DATAIN,B

DATAINL1D
DATAIN,11
DATAIN,12
DATAIN,13
DATAIN,14
DATAIN,1S
DATAIN.16
DATAIMNLIT
DATAIN,18
DATAIN,19
DATAIN,.20
DATAIN,21
DATAIN,22
DATAIN,22
CATAIN,24
DATAIN.25
GATAIN,26
DATAING.27
DATAIN,28
DATAIN.29
DATAIN,3D
DATATN,DL
DATAIN,32
CATAIN,33
DATAIN,34
DATAIN,3S
DATAIN,36
DATAIN,3?
DATAIN,38
DATAIN.IS
DATAIN.40
DATAIN,G]
DATAIN.42
DATAIN,43
DATAIN 44
DATAIN.4S
CATAIN, GG
DATAIN,GT
DATAIN,48
DATAIN.49
DATAIN.S50
DATAIN.S]
DATAIN,SZ
DATAIN.S3

DATAIN.S4. .

DATAIN.SS
DATAIN,56
DATAIN,S?7
DATAIN,S8
DATAIN,S9
DATAINLGO
DATAINLG]
DATAIN.&2
DATAIN.G]
OATAIN.G64
DATAIN.6S
DATAIN.G6
DATAIN.6T
DATAIN,.6B
OATAIN.6S
DATAIN.7O



12

CONTINUE

KKZ = INT(Z}

N = NPT-NRU

IF (M) 29396

NN = ABStN)

60 TO 4

NN = 0

D0 5 I =1+NPT
ATAB{1)Y = RINI(I+KN)
CONT INUE

6o 10 9

00 T 1 =1N

RTAB{IY = RINLDL)
CONTINUE

NN =.H+]

00 8 1 =sNNsNPT
RTAB(I) = RINUI-NN+])
CONTINUE

CONTINUE

CONTINUE

KCP = 1
NCPX = NGRID

NCPY = 20

KCODE = 1
IFI(KCP.GT+1) GO YO 450
YDELP = YCP{20}

CdLCULATE U FROM Co.

410

420

430
450

DO 410 I=1+NCPX

D0 410 J=1sNCPY

UUCEJs 1) = SGRY(1, = CPIJsI)) ® UBIN
CONTINUE

BO 420 I=1+NCPX ‘

XTA(I) = XPG(I+NST=1)

CONTY INVE

CALL DUDS (XY8,UUCYNCPXsNCPY+DXD)
DO 430 I=1,NCPX

DO 430 J=1eNCPY

PPC(Js1) = o UUC(Js1IRDXDIIS 12120
CONTINUE

CONTINUE

RETURN

FORMAT{ 7E10,3)

END

SUBROUTINE DERIV{JMX+DELTASYOUDYsU)
DIMENSION Y (1) yDUDY (100932 sU(100+3}
COMMONZSZE/JdsLLMX

DO 70 J=2eJHX

IF(Y{J)-DELTA} BAl.81.82

81 CONTINUE

82 DUDY (J+D)

DUDY {Js3) = DUYIU»o)e Y}
GO Tn B3
0a

83 CONTINUE
70 CONTINUE

C FIRST POINT. USE FORWARD DIFFERENCES (LAGRANGE } ¢

RETURN
END

SUBRGUTINE DUDSIXFsSTGF sNTsNY+SIGHF)
RIMENSION XF (5004 SIGF{200206)s SIGMF{20+20}
DO 200 J= 1.NY

00 100 I=1aNT

IF(I.GT.1) G0 TQ 20

oxl = XF{I+1)=-XF (T}

oxe = XF(I+2}=XF{l+}}

ox = Dx1 + DOx2

D51 = SIGF(Ja1¢1) = SIGFLST)

' 188

DATAIN,T]
DATAIN.T2
DATAIN,TD
DATAIN,TA
DATAIN,TS
DATAIN.76
DATAINGTT
DATAIN.TS
DATAIN,79
DATAIN.B0
DATAIN.B]
DATAIN,BZ
DATAIN,B]
DATAIN,B4A
DATAIN,8%
DATAIN.BE
DATAIN.BY
CATAIN,B8
DATAIN,B9
DATAIN.9O
DATAIN,91
DATATN,92
DATAIN,?]
DATAIM,.94
DATAIN.GS
DATAIN.96
DATAIN.9Y
DATAIN,98
DATAIN,99
DATAINGIOD
DATAIN.10]
DATAIN.]1O02
DATAIN,103
DATAIN,104
DATAIN.105
DATAINL106
DATAIN.107
DATAIN,108
DATAINGL109
DATAING.110
DATAIN.111
DATAIN.112

DATAINJIII

DERIV.Z2
DERIV.3
DERIV.G
DERIV.S
DERIV.H
DERIV.7
DERIV.8
DERIV.9
DERIV.10-
DERIV.11
DERIV.}2
DERIV,.12
DERIV.14

Dyns.2
DUDS,.2
(lUCS .4
DUES .5
DUDS .6
pubsS.?
DuDS.n
oubDS .9
DUBS.10
DUCS.11



20
C ANY

40

100
200

OXx1 = XF(1) -XF{I-1)
Dx2 = XF{I+1) = XF(D)
DX = DX1 + DX2
ps1 = SIGF{JsI) = SIGF(Js1-11
052 = SIGF{Js1¢1) = SIGF{J4s 1)
A = DS2eDx1/0%2
B = D51epA2/,0X]
SIGHF(JeI) = {A+B)YSDX
GO TO0 100
CONTINUE
C LAST POINT, USE BACKWARD DIFFERENCES.
DX1 = XF(1-1)}=XF{1=2)
oxe = KF(I) =XFil=1)
DX = Dxl +CX2
051 = SIGF{Js1-1) = SIGF(Jsl~2}
ps2 = SIGF(Je]) = SIGFAJsI=1}"
A = DS2B{CX1/0XE + 2.) -
a = D51o(DX2/0%))
SIGHF (ds1) = {A=8)/DX
CONTINUE
CONTINUE
RETURN
END

(S LR

Ds2 =SIGF(Js142) = SIGF(Jslel}
A = DSI#{0XZ2/DX1+2.)

a8 = DS2e(CX1/0X2})

SIGMF{J«1) = (A-B)/DX

GO 7o 100

IF (I LEQ.NT) GO TC 40

FUNCTION DUY(UsIsJs¥}

REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR
QTHER POINT. USE CENTRAL DIFFERENCES.

DUDS.12
DUDS. 13
QubS.14
DUDS. 19
DUDS.16
CUDS5.17
puDS.18
nuUDS.19
pubDS.20
DUbDS.21
puBs.22
puBS.22
DUCS .24
DUCS.2%
DuUDS,.26
DUDS,.27
puds.28
ouDS.29
buDS.390
DUDS.3]
puDs5.232
DUDS.A3
DUCS..34
0uDS.2S
DUDS. 36
DuDS,.37
QuDS .38
DUDS .39
DUDS .40
DUDS .41}

auY .2
puY,.3

COMMON/ SCRAT / ﬂLFSiEOO)sCBETAl?OO)vD(lOO}vJY(ES)-JYT(?S)vDY(ES)-DUY.4

Xx(?S}vYPL(lDﬂ)-YDIIOD).CF(?OO!.YDD!IDO!oDUHlBOO)vUT{lODJvVIlOOl’OUY-S
GANIflOD)-GAHFIlOO)vH{?OO)qUS(IDD)-YY(IOO)cUR(lOO)vUURiIOOlo
UP(]OO)-H!IUO.3J'B{QDO)QBH(QOO);YYDEL(IOO)vGNUTi100r3l9DUI200!9
UTAHLE(!DD)-DUOY(100o3)oPSl10013)-SP(100v3)oTHETA(200)v
DXD{20o30)»9PC(20o30)vUUC(20-30)OUEDGE(IOO)vHP(lOD)oXPG(lOOlo

QLY .6
OUY .7
ouY.8
bUY .9

UPG(IOO)oHC(lOO)vBETAIlOO)9RTAB(50!06(99)qGH(QQ)oA3!lOO)oASI(IOO)DUY.ID

6
ToAL{100) s DUMKY (452}
QIMENSION ¥(1001,U(100+3)

COMMON/SZL/ JMXeLMXoNPsUTSs ITRMX +HT +sKWAL»OXvUBIN

IF(J.EQ.1) GO TO 200
IF{J.EQ4JHXY GO TO 400
DO 100 L=1siMK

KM = JYTLL)

IF {JJEQ.KM) GO TO 200

100 CONTINUE

DY = Y(J+1)=Y(J-1)
DUY = (U{Jel, 1)~Utd=1+1)}7DY
RETURN

200 CONTINUE

DY = Y(Jel)=¥{J=-2}
DUY = (UlJdel,10=L(J=2+10)/0Y
RETYURN

300 CONTIRUE

DY = Y(Jel)=Y (D)
DUY =(U{J*leI)=U(Js 1)) /0¥
RETURN

400 CONTINUE

DY = ¥Y{J} =Y(J-D) .
DUY = {UiJe)=U(J=2+13)/D
RETURN

END
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DUYLIL
DUY .12
DUY,.13
BUY.14
BUY.15
DUY,.16
DUY417
DUY.18
DUY,.19
DUY .20
ouY.21-
DUY .22
DUY .23
DUY + 24
DUY .25
OLY .26
DUY .27
DUY .28
DUY .29
DUY.30
DUY.31
DUY.32
DUY 433
DUY ¢34
DUY .35



C RO

i0

20

30

a5
36

SUBROUTINE EDDY (GNUT I+ Y +DUNYP) ) ECDY.2
UTINE 7O CALCULATE THE EDDY vISCOSITY PROF ILE E0DY.3
COMMON/ SCRAT / ALFS(EUOJuCBETA(ZOD)-D(IOO)'JY(ZS)-JYT(25I10Y(25)vEODY-Q

1 XXtESlcYPLilOD)-YD(IOB)bCF(ZDO!.YDD!IOD)oUllOOvBirUT(lGO)oV(lOO)vEUDY.S
2 GAHI(100!oGAHF(lOO)yT!EOO}'US(lGDlyYY(IUOIrURllOD)pUUR(lOU). EDOY .6
3 UP(IOO)qH(IDO'BloB(hDO!oBH{ﬁOO);YYDEL(!OO)-DUHH(]DO;B)uDU(BOD)v EQDY .7
4 UTABLE(]OU)-DUUM(IOOqJ)-PS(IODo3)vSP(IUOlerDUMHY(EOO)» EDDY.B
5 DXD(20130¥oPPC(?D-BU!vUUC(2093D)vUEDGE(EDOFoHPIlOO)o!PG(lUD)v EDDY .9
] UPG(IOO)vHC(]DOI.BETA(IOOInRTAB(SO)06199}QGH(99}9A3(100)0A31IIOO)EDDY-IO
T+A4(100) sDUNCE(452) ) EDDY.. 11
COMMON/ XSTART / XSTARY EQDY .12
GINENSION DUNY(100+33s Y(100)+GRUT(100+3) EDDY .11
COMMONZSZL1/ UMK LMX E0DY .14
COMMON/ SZ3 /7 X{3)+U8(3) EDDY.L1S
COMMON/ SZ4 / UTAUsUDDELSy THETAsHeDELTASCF 2o XMX s GRU E0DY.16
DIMENSION CFP(3)sP1D) - EQDYL.17
COMMON/SZTBL /XSWeHSY £CDY,.18
COHHONISHAPE/JSPoCNNSgUHX’UHINoJﬂN'HCASE ) EDDY.19
COMMON/ DUBX / DUBX EDDY.20
COMMUN/TOTO/CONSoGNEQKrKGNQ . EDDY.21
COMMON/PRANK/KEY EQDY.22
COMMON/ CURV1 / R({3) EDDY.22
COMMON/XTRIP/KCOBESTREP EDDY .24
COMMON/KSEP/KSEPR EDDY .25
GNUT(ls1) = 0o ) ! EDDY.26
Joy =1 EDDY.27
KSEP = @ EDOY,28
AA = 312, EDDY.30
KH = 1 EDDY.31
DO T J = 2eJdMX EDOY.32
IF(ULJs3))BoRT B ECOY.33
CONT JNUE £00Y.34
GO TO 9 : : EDOY .35
CALL PRINT(Z} EQODY .26
KSEP = 1 EDDY L7
RETURN £0DY .38
CONT INVE EDDY .39
IF{XLI)=XSTART)Y 1s+l.2 EDDY 40
Kap =1 EDDY s 41
XLAST = Q. E0DY .42
KFLAT =1 EDDY .43
KCORE = 1 EDDY o4
CONYINUE T EDDY .45
GNUTSG = 0. ECDY 46
IF{X{T)=XSH) 10420420 EDDY W47
CONT INUE ' EQDY .48
CALL HTYBAR{HsYBs2) ECDY .49
CALL HTSIG(H.SIGD«2) EODY .50
G0 To 3¢ EGDY .51
CONTINUE EDDY .52
CALL HTYBRE (HsYBs2} EDDY.S5A
CALL HTSIRUHsS5IGCs2) EDDY .54,
CONTINUE EDDY .55
SIGMA = SIGD=DELS/12. ECDY .56
DX = X(1y=xt1=1) . _ EDDY .57
CGT = 14,5 EDDY .58
GNUEQ ={UD®SIGMA/CGT) ECDY .59
IF (MCASE .GE .2) GRNUEG = 2.®GNUEQ EDDY 60
IFt{KAP.GE.2) GO TO 6 £0DY. 61
IFIKEY.EQ:2) GO 10 5 EDDY .62
GO TO 6 EQDY .63
GNULT = GNULTB ) EDOY .64
KAP =2 ECDY.65
CONTINUE . EDDY .66
IFIX(IY~XSTARY) &40.40+35 EODY .67
CONTINUE ’ EODY .68
GO T0 (36+242:42) +MCASE . ECDY .65
CONT INUE EQDY.T0O

150



40
41
42
45

3B

43

as

4€

‘47
51

52

3
49

50

T0

S0

72

7t

91
93

a2

IF (CNNS.GT.1.) GO TO 40

GNUT2 = (GNULY 0CONS“DX“(GNUEQ-GNULTDIDELS)*RAD
G0 YO 45

CONTINUE

GO TO t42+41442) s KGNQ

GNUT2 = GNEUK

GO TO 45

GNUTZ = GNUEGQ

KT J REPRODUCIRILITY OF THE

A = 1./(144142125160) ORIGINAL PAGE IS POOR
60 TO 149+43:38)+ MCASE

CONTINUE

uoC= J76%UB 17} .
SIGMAB = .127¢0ELTA/1Z.

GNUEQB = UBC#SIGMAB/CGTR.65

YBe = «95°0ELTA/DELS

5168 = 12.251GMAB/DELS

Go T0 39

CONTINUE

UOON = U{JSP eI ~UTJMX3)

URN = U(JMX» 3} /7UDDN

CALL UDUNYB{URN+YBB»2)

YBE = YBREX(I)/DELS + YU(JSP}/DELS .
IFIR{3).LELL.OE+€) YRR =YAB » I EY{JSP) /DELS
CALL UDUNSG(URNLSTGH»2)

SIGMAR = SIGHeX(1)/12.

GNUEGQB = (UDDNSSIGMAB/CGTI®2.3

CONTINUE

IF{X(I)=XSTARY) &Tel?s4b

CONTINUE

GMNUT4 =(GNULTB + 10.ﬂCONS‘DIﬂ(GNUEOB-GNULTB)/DELTA)*RAD
GO TO 4«8

CONTINUE

G0 TO (51+51+452)+ KGNQ

GNUT4 = GNUEQB

GO TO 48

GNUT4 = GNEQK

GNULTB = GNUT4

GNEOK = GNUT4

82 = 1,/11,.41421%516G8)

GO TO {69937449)s MCASE

CONTINUE

g2 =g2eDELS/X(])

CONTINUE

DO 300 J=2+JMA

GO TO (50+70), Kk '

CONTINUE
AY = UTAuge2
AZ = =PS{JsD)RYIUI/12.

IF{AZ.GT.AY®,S5) AZ 3 ,SPAY

UTTT = SQRT(AY=AT) '

A = AASGNU/UTTY

GNT1 =(. 0013121941 ,=EXP (=Y (S A) )82
GNTi= CNFLoiY{)9a232ABS(DUDY (Je]1})"12,
CONTINUE

¥0 = YYDEL{J)Y °©

CONTINUE

ARG = B®(YD~YB)

GO TO (71+72¢72)y MCASE

CONTINUE

ARGZ2 = B2®(YD~YBR}

CONTINUE

IF{ARS{ARG) .GT.27.) GO TO 91

GAMMA =  ,5%{1.-CHEBERF (ARG)) -
GO 10 91

GAMMA = 1,

CONTINUE

GO TO (196+824+82}s MCASE

CONTINUE

191

EODYW71
£COY. 72
ECDY .72
EODY .74
EODY.75
£00Y.76
EODY,77
EDDY .78
ECOY.79
£0DY .80
EDDY .81
ECDY .82
EODY.8)
EODY.84
EDDY .85
EDDY .86
EODY.87
£0DY.88
EDDY .89
EODY .90
ECDY.91
ECOY.92
€00Y.93
EODY .94
EDDY .95
EODY .96
£0DY.97
£0DY.98
EDDY .99
EODY.100
ECDY. 101
£DDY.102
EDDY.103
EODY.104
ECDY.105
EDDY.106
EDDY.107
EDDY.108
EDOY. 109
EODY.110
EODY.111
EDDY.112
£D0Y.113
£DDY.114
EODY.115
£00Y.116
ECDY, 117
EODY.118
EDDY.119
EDDY.120
EODY.12)
EODY, 122
EDDY.123
EDDY.124
E0DY.125
EDDY.126
E0DY,127
EDDY.128
EDDY.129
£00Y.130
£00¥.131
£COY.132
EDDY.133
EODY.134
ECOY.135
ECDY.136
EDDY.137
EDOY.138
EOCY 139



94

98

84

81

BS

97
102

103

101
100
500

502
S04
110
111
112
120

130
131

130

140
150

200
300

605
606

€07

600

IF(ABS(ARG2) .GT .27} GO TO 94
GAMMAZ = o5%(1,=-CHERERF (ARGZ)}
60 TO 96

GAMMAZ = 1,

CONTINUE

CONTINUE

GNUTA = GNUTa '

GO TO (B83+B84.84) ¢ MCAS
CONTINUE

GNUTA = GNUT?

GNUTE = GNUT4

GO TO 85

CONT INUE

GNUTA = GNUT2 #GAMMA
CONTINUE

CONTINUE

GO TO (S97+100)s KH
CONTINUE

PI = 3,14159265

Bl1B = LS8 (GNUTB-GNUTAY}
GO TO (101+102+103)y MCASE
CONTINUE

YONA = Y

YONM = Y {JSP}= YGNA

G0 T0 101

CONTINUE

YGNA = Y {J}
YONM = Y{JMN) = YGNA .

CONT INUE :

IF (GNUTAGNT1) 100+200+200

CONTINUE

GO TO (504+500¢502)9 MCASE

CONT INUE

THHTA = «pI8(Y(JSPY=Y{J)}/YDNM

GO T0 504

CONTINUE

THHTA = =pIa{Y (JMNI =Y (J) ) /YONM

CONTINUE '

GO TO (120511241113 MCASE

CONT [NUE

IFIY{ =Y (JSPIY 1204120211)

IFEY (=Y {JMN)) 130513001060

IF(Y{D=Y4USP)) 13141409140

GNUT 1 Js 1) = GNUTA

GO TO 150

GNT(Jsl) = GNUTA » (GNUTB‘GNUThiﬂIY(J)--SO’Y(JSP!)/(.75°Y(JSPI)
GNUT {Je1) = 6NUTAE < {GHUTR=GNUTA) (Y {J)=YGNA) /YDONM
GO TO 150 '
GNUT(JsI) = (GNUTA « B1B) # B1B#COS{THHTA)

GO TO 150

GNUT (J+1) = GNUTE=GAMMAZ

CONTINUE

KH = 2

6o Yo 100

GNUT{Js II=GNT1

CONTINUE

IF(KCODE.LEN}Y G0 YO 620
GO TO (605+4613)+KCORE
CONT INUE .
IF{X(3}.GE.TRIPY GO TO 606
GO TQ 607 .
CONTINUE N
KCORE = 2

GO TO 612

CONT INUVE

GO TO (610461096003 ¢MCASE
CONTINUE

XLAST = X(3)

DO 601 J=2sJdS5P

192

EODY. 140
EDOY.141
EDDY.142
ECDY.143
EODY  14b
EODY. 145
E0DY.146
EODY.147
EDDY . 148

T EDDYl149

EDDY,.150
EODY,.151
EODY.152
£E0D0Y.153
EDDY 154
EDDY L. 155
£EODY.156
EDDY.157
ECDY.158
ECDY.159
E00Y.160
EDDY.161
ECOY.162
ECDY.163
EDDY. 1864
EDNY. 165
EODY. 166
gEDDY.167
EDDY.168
EDDY.169
£0OYL170
EODYL171
EDCY.172
ECOY.173
ECCY.1l74
£00Y,.175
EQDY.176
EDDY.177
EDDY.178
EDDY.179
£00Y.180
EODY.181
EDDY.182
E0DY,.183
EDDY.18%
£0DY . 185
EODY,.186
ECDY,.1A7
£0DY,.188
£0DY.189
EODY. 190
EODY. 191
EDOY.192
EDDY.193
ED0Y.194
EDDY.195
EDDY.196
EDOY.197
Ec0Y.198
EDOY.199
ECDY.200
E00Y.201
EDDY.202
E0DY.203
ECOY.206
EDDY . 205
E0DY.206
EDDY. 207
ECDY,.208



GNUTIJeI) = 04
601 CONTINUE
613 CONTINUE
JHM = JSPel
DO 6073 J = JHMMeJMN
IF(UiJs1) «LE UMX®,35) GO TD 604
603 CONTINUE
604 CONTINUE
JoY = J -
IF(JDY.LE«{JSP#+2}IKFLAT = 2
IF(KFLAT.GE.?) 60 TO 610
IF (JDYLEQ.JMNY GO TO 610
IFIKCORELLEL1Y GG TO 617
FAD = .SRGNUTA '
KSP = JSP-4
CD 615 J =KSPsJSP
THH]1 = PI#(Y{JSPI=Y (I {YIJSPI=Y (K5P))
GNUT(Js 1) = FAD = FADRCOS{THHL)
615 CONTINUE
617 CONTINUE
JDY1 = JDYel
00 614 J = JMM»JOY1
GRNUT{JsI) = D
614 CONTINUE
JMNZ = JDY + &
DAD = SeGNUTIJMNZ 1)
00 616 J = JINYyJNNZ

THHZ = (=PIR(Y(JNN2I=Y(JD) 1)/ 1Y (JNN2) =Y (DY)}

GNUT (Js1) = DAD ¢ DAD2COS(THH2)
616 CONTINUE
IF{KCOREEN.2) GO TO 610
GO TO 620
619 CONTINUE
IF{X{3).LT,.TRIPY GO TO 620
GO TQ (620+620+6111+MCASE
611 CONTINUE
XFAST = XLAST ¢ .1
IF(X(3)GELXFAST) GO T0O 62)
SAD = =S,9PIa(XFAST=-X{3))
N0 612 J = 2+J5P
GAD = L50GNUT(JsI}
GNUT{Jy 1) = GAD ¢ GAD®#COS{SAD}
612 CONTINUE
GO Ta 620
621 CONTINUE "
IF(KFLAT,GE.2) KCODE = O
620 CONTINUE
RETURN
400 STOP
END

SUBROUTINE EXTRAP(TTR»JMXsU-XeLPRIUPUB)
ROUTINE TO LINEARIZE THE MOMENTUM ERUATION

EDDY.209
ENDY.210
ECDY.211
EDDY.212
EDOY.213
EDDY.214
EDOY,215
EDDY.216
EODY. 217
T EO0Y.218
EDDY.219
EDDY.220
£DDY.221
EDDY 222
EDDY.223
€DDY,.224
EDDY.225
EDDY.226
EDDY.227
EDDY.228
ECDY 229
ECDY.230
ECDY.231
ECOY.232
EDDY.233
EDDY . 234
£DDY,235
£00Y.236
EODY,.237
EDCY,.218
EDDY,.239
EDDY.240
EDDY . 241
EODY.242
EDDY.243
EDDY .24%
EDDY.245
EDDY.246
EDDY.247
EDDY,248
EDCY 249
EDDY . 250
EDDY.251
EDDY.252
EDOY.253
ERCY.256
ENDY.255
EDDY.256
EODY.257
EDDY.258

EXTRAP,2
EXTRAP O™

COMHON,/ SCRAT / BLFS(200) 2 CBETA(200) s Y (1001 s Y (25) 4 YT (250 DY (251 2EXTRADP 4
1 XX(ES)-YPL(IOO).YD(IDU!-CF(EOOI-YDD!!OO)oD(iOD-J)oUTGlOOIvU(lOOl!EXTRAP.S

2 GAMI(1GD) sGAMFE1Q00) «H{Z0034US{100)«YY (100 2URILOC) 2UURTLION),
3DMP(1001vw(100q3)¢5l40ﬂ1¢BH(#00)pYYDEL(lOOIvGNUT(lOO;J)tDU(?OO)o
4 UTABLE (100)+DUDY(100+3)sPS5(100+31»5SP{100+31+THETA{Z200}»

S OXD(20+30) +PPCL20930)1+UUC(20+30) +UEDGECLOO0} +WP (100019 APG(100) 0

EXTRAFP.6
EXTRAP,T7
EXTRAP.8
EXTRAP.9

6 UPG(IOO)-NC(IOO);BETA(IOOIoRTAB(SO)-G(QQ)QGH{9910A31100!-ABI‘IOQ)EXIR#P.IO

ToAGTL100) s DUMMY (452}
DIMENSION X{3)eUl100+3)5UPLLD0},UB(I)
CQMMON/ DUBX /7 DUBX
COMMON/WB/WE8 (3}
JHR] = UMX-]
v JMH = JMX o+ )
JMM] JHM - 1
JMx2 JHX ¢ ]

193

EXTRAP.11
EXTRAP,12
EXTRAP,13
EXTRAP .14
EXATRAP.1S
EXTRAP,16
EXTRAP .17
EXTRAP,.18



40

50

100

150

200

210

220

300

as0

UPIJMX) = UB(3)
WP {JMX) = wWB(3)
N0 40 J = JMX2eJWM]

THE
REPRODUGIBILITY, OF
. ORIGINAL PAGE IS POOR

UP{J) = Uld«3)
WP (Jy = WlJed)
CONT INUE
DO S0 J = JHMe 100
ur i) = yal)
HP{J) = W8{)
CONTINUE
IF(ITR=1) 200:200»100
00 150 J=1lsJdmxl

UPIJ} = o75%0(Js3) » ,25°UP ()

WP{J) = J759W(Js) ¢ 25%HP () :
CONTINUE ) .
RETURN - .

GO TO (210»300)s LPR
00 220 J=lsJmXl

UP(J) = Ulds2) + (DUBXK/12. 101X {2 =X(2})
WP{J) = WiJ»2)
CONTINUE
UPti) = 0.
NPII) - 0‘
RETURN

DXl = X{3})~X{2)

oxg = X{2)=-Xrl)

Do 350 J=lsJmxl

GU = UtJe2)=0lde 1)

OW = W{Je2) =~ HWlJsl}

UP(J) = UfJs2) + DU#DX1/DX2
WPLJY = WiJeR) + DWRONI/DXZ
CONTIMNUE

* RETURN

END

FUNCTION FF{2)

EQUIVALENCE (KAsAA)

AA = A

FF = FLOAT(KA)
RETURN

END

SUBROUT INE HTABLE (HeDEL +NDEG)
DIMENSTION UDUNT (413 sS1GBT(41)YBET 4]}
DIMENSION HT{78)s YBARDT{78)s YBAREC(78), YDT(78)s STGOT(T7A)
DIMENSION SIGRE(78)
DATA (HT(!’9131’78)/lo26|loZBo]-30!1-3201-3411.3601.3801.“0.
1otZoletsrt 469 latrBs1o5001,5291.5691456+1.58
1ob0s1e6P91064214669146B01,7021,7241.74912760
1.78¢1.A081.929148431a8621.8C91,90+1.92+1.9%
].9601.98!2.0002.02!2-&4-2.06!2.0512.1012.12!
2014921692 1002e201222v242492.2602.2842430
212922 341243602.38124042,42+2.0402,566424480
2.5042:5212:5632.56+2+5812.6002,62+2.604924600
2.6802070!2072!2.?4'2'7602-78’2.80/
DATA(YBARDT (1} T=1e78)/1148e¢100159F00842070446:8216,369640
S.795.&3-5.23;5.040Q-86!4.71DQ.SQQQ.49Q4.38|
G.F3v4e215e1390.05+3:99+3,9193,85+3.8:+3.74>
3.69:3.64v3.59!3.53'].49v3.46'3.41'3.3593-330
Fe29930268342293e2+30182341693413034193409
3.0?!3&0593-03!30011:!-'2.9912097'2-9502-93"
2.5212.9112.9+2+89:21°2.88/
DATACYBAREC{TYs 1=1+78)/8+5+ T.A%e7:3s 6,75¢6.3» Sa87+5.5
1 . 52218500 £.75+44529643734.29 4,07+3.95+3.820
2 FoThedebbr3e5T43eGs 1atite3,3703.316342993423
a JelP93alérduls 3e0603ar 2.9532.9¢ 2.88:2+84

O~ WA -
[

[a AV R R PSR A
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EXTRAP,19
EXTRAP,20
EXTRAP.21
EXTRAP,22
EXTRAP.23
EXTRAP .24
EXTRAP.?S
EXTRAP,26
EXTRAP .27
EXTRAP,2B
EXTRAP,29
EXTRAP,30
EXTRAP,31
EXTRAP,32
EXTRAP,32
EXTRAP, 34
EXTRAP .25
EXTRAP .36
EXTRAP, T
EXTRAP, 38
EXTRAP.39
EXTRAP .40
EXTRAP .41
EXTRAP 42
EXTRAP 43
EXTRAP 44
EXTRAP,4S
EXTRAP 46
EXTRAP .47
EXTRAP, 48
EXTRAP,49
EXTRAP,.50
EXTRAP,S]
EATRAP.S2

FF.2
FF.2
FF et
FF.S
FFeb
FF.T
FF.8

WTABLE.Z
HTABLE,.3
HTABLE .4
HTABLE.S
HTABLE .6
HTABLE.?
HTABLE .8
HTABLE,.9
HTABLE.10
HRTABLE.11]
HTABLE.12
HTABLE .13
HTABLE .14
HTABLE.L1S
HTABLE.16
HTABLE .17
HTABLE, 1A
HIABLE.19
HYABLE .20
HTABLE.Z21
HTABLE, 22
HTABLE.2)
+TABLE, 24
RTABLE ,2S



> RV B

DATA(YOT(I)

£ -

+915+.839
sti029 43724 4345+.32
o2 s aP05441993,191v41869.182+.1799.1T49,171r.16%
a1654.1620,160

2el112:7992e75s2eT192e6942,6612,63+2.61+2.5%
2012 eSE12.5442e521245y 24P 12,4092444124020
Zolil92elis 243942.308923792.3612,35+1922,34/
1=1+78) 7129 122% 1429 1a2% 1229 1429 1,10 1010
75826960, 64532568y4.5464,503v¢4Ty 435,
2961027722261 4.2464.2359.222

e159v41589.1574,15964,155,.1545317,153/

DATA{SIGOTUI) s I=1478)/2e8s 2.34414945146251.8191.2511414+41,05

[s SRV BRI VI

DATA(S]GRE!I);

239,
o669

e93s oHBS4 .84y «B0S53.7759s75s 272542 705+.68
B85 9e639 2615 sebr 4599 «5T75+.5654.5559.545
25359570 +525¢.51R4e5129.5052.54 4953 .69 LGB
JlBs L4TBeedTS e Ty o06Seabbe 45 4559445y 2443
chbhy .437!0"4320 .428!-‘0250-“221‘“2]Uo“lQOO‘klﬂ!o‘ll?l
411Gy su129e408417%,405/

T=1+7B) /2.8y 2.5442.3¢ 24llrl. q3|] T8+146511,530

HIABLE 26
HTABLE,27
HTIABLE .28
HT1AEGLE,29
HTABLE .30
HTABLE .31
MTABLE 432
HTABLE .33
HTABLE.24
HTABLE.35
HTABLE .36
HTABLE 437
HTABLE .38
HTABLE .39
HTABLE .40
HTABLE .41
HTABLE .42
HTABLE .43
HTABLE .44
HTABLE .45
KTABLE .46
HTABLE.GT
HTABLE.4B
HTABLE .49
HTABLE .50
HTABLE.S1
HTABLE .52
HTABLE.S3

HTABLE.SS

HTABLE .58

1 10630l e0le270142h0lalSolale 140601,024498y 495
2 «92s .B9s B8 LBb4s «8le 479 W TGRe o 7084, 7252705
3 269t 675186584 .0854.63¢ 629 a6054.5954.585+.575
&4 «56T4.564 85534.508+ 5%y 453794530 5224251844515
S w5087 .5058a5y +4TB2et95+ 44924449 L4BBs L829,480
6 Tl s aThe el T T2 1647/
DATA (UDUNT{I)s T=1941)/e0ral 242903t et0u80a60.7+uBee9r1:001,1
1 1.2'1.3ol.4|].5v1.691.701.811.912.0v2.102.29
2 2o 30292059246 9247912.8924993e0930l03.20
a Fa393.443a503,613,T743.843.994.07
DATA (SIGBTII)s I=1+41)/,02244.018755,01754.015B+.01445+.0136
1 e01319.0128+.0125%5440123+.012+,.011755
2 011459 ,0112+,0109+40106+,01038+,01+,00975HTABLE,S4
3 4000954 ,00929.00894,008651.00835».,00807»
4 200785 007542007259 .0069420066+.0064+,00607+HTABLELSS
S L0058y ,00559.0052¢,00694,004645.004164+,00415 HTABLE,.S57
6 +00378,.,00353/

BATA (YBAT(I0s 1210413713254, 115941015+,0515+,0849,0775+.0719»

& W -

ENTRY UDUNYD
TOLUL (HsUDUNT» YAAT «NOEG 41 )

DEL =
RETURN

ENTRY UDUNSG
TBLUL{HsUDUNT+SIGBT s NDEGs4])

DEL =
RETURN
ENTRY RTSIG
DEL =
RETURN

ENTRY HTYBAR
TALUY (HsHT+YBARDT+NDEG+78)

DEL =
RETURN

ENTRY HTYDREL
“TBLUYL(HeHT+YDToNDEG+ 78}

DEL =
RETURN
ENTRY KTSIR
DEL =
RETURN

ENTRY HYYERE
TBLUL (HsHT+YBARECINDEG, T8}

DEL =
RETURN
END

06764 0643 0606405781 ,0555+.0531+.0%513

HTABLE.S59
HTABLE .60

0095y 0bHy o0466,0453r.0064,0434.04160,0406+sHTABLELG]

.03999.03899-03320.03750.0367!.036!.0355!
w0349, ,0303500337+.03310,03275,03214.0318»
e03135,031y 40309+,030%9,03/

TBLUL(HHT+SIGDT+NDEG.78)

TBLUL {HoHT+SIGRE+NDEG,78)

SUBROUTINE ITSM{XaXCe IXsKXsNX) . -
DIMENSION XC{1)+IX{1)} '

B=1.E30

DO 2 I=1sNX

A=ABS(XLC(1)=-%)
IF (B=212¢11
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HIABLE .62
HTABLE .5
HTABLE .64
HTABLE,.65
HTABLE .66
HTABLE .67

HTARBLE .68
HTABLE .69
HTABLE.TO
HTABLE.T1

HTABLE, 72
HTABLE .73
FTABLE .74
HTABLE.7S
HTABLE. 76
HTABLE.?77
HTABLE .78
HTABLE .79
HTABLE .80
HTABLE,B1

HTABLE .82
HTABLE.8]
HTAGLE .84
HTABLE,B8S

HTABLE .86

[TSM.2
ITSH,2D
ITSH.4
| 1T5M,5
1TSH &
1T3M.7



g=A
N=1
CONTINUE
L=N=1
IX{1)=N
N=N+1
DO 7 I=14KX
IF (L}6s693
3 IF {N=NX)42h+5
4 A=ARS (XC{L}=X)
B=ABS(XCIN}=X}
. IF (A=-B)5+544
S IX(i+1)=L
L=L~1
G0 TQ 7
6 IX(I+1}=N
NzN+1
7 CONTINUE
RETURN
END

FUNCTION LSVFN{X+XSTART+LHVeHsHSY 2+ THETA»TH2+CF24CF3)

€ FUNCTION T0 GET LLPRe HSYe ETC.

DIMENSTION X{3)sCF2(3)
IF(X{3)-XSTART) £1+61+63

6] LPR =1
GQ TO 64

&3 LPR = 2

64 CONTINUE
GO TO (TlsTh)e L¥V

71 M5V = H
TH2 = THETA
CF3 = CF21(Y)
LHV = 2

T4  CONTINUE
LSVFN = LPR !
RETURN
END

SUBROUTINE MATRIX(BeGoJMXs 11 eI}

DIMENSION BilYe Gty
JMX ] = JMX=1

JMxe = JHX-2

JP =

JJ
KK = JI+JdJe]
DO 400 I=lsJduNl
100 LL = KK2{l=11+1
IF{I={JMX=JJ)) 1151109110
110 JP = JMX1 =T
115 W = ll./sB0LLY
IF{JPY 20042004120
120 00 150 L=sl.J2
150 BiLLeL) = WoaA{LLsL)
200 G(I) = wWeGiI)
G = I}
IFtI-{JMX=11)) 220+210,210
210 19 = (JHX1) =1
220 IF(IQ) 400+400+300
200 00 380 L=ls+1In}
N = {kK=1)%L + LL
DO 360 LS=1+JP

160 BINSLS) = BineLS)=B(N)#B{LL+LS)

“380 GlL+l} = GIL+I} = BINY®GLD)
400 CONTINUE
L = KK#JHRZ+1

500 DO 600 M=1lsJMX2
1 = JMX2=-(M-1)
L = L=KK
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1

[TSM,B
ITSM.9
[TSM. LD
JTSM.11
1154,12
1TSM.12
175H.14
ITSM.15
[TSH.16

T ITSM.17

1TSM.18
ITSM. 19
ITSM.20
1T5H.21
1TSM,.22
1TSM,.22)
ITS5M .24
1TS5M,.2%
J1SH.26
115M.27

LSVFN,.2
LS¥FN,]
LSYFN.4
LSVFN,S
LSVFNL.6
LSVFNLT
LSVFN,8
LSVFN.T
LSVFN.10
LSVFN.11
LSVFN.12
LSYFN.13
LSVFN.14
LSVFN.15
LIVFN.IG
LSVFN.LY
LSVFH.18

MATRIX,.2

MATRIX.3

MATRIX 4

MATRIX.S"
MATRIX .6

MATRIX,7

MATRIX.B

MATRIX.9

MATRIN,10
MATRIX.11
MATRIX.12
MATRIX.13
MATRIX,.14
MATRIX,15
MATRIX.16
MATRIX.17
MATRIX .18
MATRIX,19
MATRIX.20
MATRIX .21
MATRIX 22
MATRIX .23
MATRIX .24
MATRIX.25
MATRIX .26
MATRIX 2T
MATRIX,28
MATRIX.29
MATRIX .30



510
520
53¢
560
550
600

90
2590

251

255

260
300
o3

310

C 310
320

4900

410

420
800

s00

Je = 4

LF {I={JMX=JJ}) 5205510510

JP = Jnxl1=I

ég‘gzé 530;533’530 REPRODUCIBILITY OF THE
=1
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CONT INUE

CONTINUE

RETURN

END

SUBROUTINE OPTIOM{LNsLST2eDX290X19DAMAX s TTRoXsLOPTIKRPZLOX)
DIMENSION X(3) : :
GO TO (2505903004400 LN

LOPY = 1 .

RETURN

CONTINUE

GO TO (90+2S51)s LST2

CONTINUE »

DX2 = DX1%2. . t
IF{DX2 = DXMAX) 2604260425

DX1 = DXMAX

DX2 = Oxl

CONTTNUE

GO TO 90

- CONTINUE

KRFZ2 = 1

GO TO t310+320) s KRP2 ’ . -
CONTINUE ‘
CALL PRINT({S)

1ITR = 1TR+)

LOPT = 2

RETURN

CONTINUE

ITR = 1

GO TO (420+410)s LST2
CONTINUE

LDX = LDX+1

X(3) = X{=NX1/2. : ’ ;
0x1 = J5eDX] :
DXz = 0X1 .
CONTINUE

IFILDX=16) 804900900
LOPT = 2 .

RETURN

LOPT = 3

RETURN

END

SUBROUTINE PFIELC(L+XsP ¥ XTH)

€ ROUTINE TO CALCULATE THE EXTERMAL PRESSURE FIELO
COMMON/ SCRAT / ALFS(200) sCBETA{200)+D (100 v JY(25) « JYTI25) DY (25)sPFIELD,G

UTABLE(100) «DUDY (100200 +PS{100+3) 5P L100+3)+THETA(200)

[+ ) BBy PRV

T2A6 {100} +DUMMY 1452)

DIMENSION P{3)eY{100)+XTB{I0)
COMMON/PLUBY NCPXSNCPYKCP+ YDELP
COMMON/SZ )/ JuX

COMMON/ SZ3/NUDMI3)2UBL3)

COMMON/ JAG/LSTZ
COMMON/STAT/PHREF » UREF
COMMON/GRIB/YCP{201+CPt20530) +YGAP
COMMON/STP/KSTP

COMMON/UYELZLJEND

197

D!DIZOQBO)-OPC(2013O)'UUC(20v30)sUEDGE(]OOIvVP(lDO)qXPG(lﬂO)v
UPGGIOO);HC(IOO).BETA(lOO}.RTAB(SDIVGI99)sGH(99)oA3(100)-A31(IDO)PFIELD.]O

MATRIX,.31
MATRIX .32
MATRIX,.32
MATRIX,.34%
MATRIX .35
MATRIX,36
MATRIX,37
MATRIX.3B
MATRIX .39
MATRIX.%0

OPTION.2
OPTION,D
OPTION.4
OPTION.S
OPTION,6
QPTION.T
OPTION.8
OPTION.S
OPTICGN.LD
OPTIONG11
OPTION.12
OPTION.13
OPTION,14
OPTIONL1S
QPTION,16
OPTION1T
CGPTION.16
OPTION,19
OPTION.20
OPTION.Z21
OPTION,22
OPTION.23
OPTION,.2%
OPTICON,.25
QPTION,.ZE
OPTION.ZT7
OPTION.Z28
QORPTION,29
OPTION,.30
OPTION.AL
OPTION.32

OPTION,33-

OPT10N .34
QPTION.35
OPTION,36
OPTION,37
OPTION.3B

PFIELD.2
PFIELD.3

XX(ESlePL(lOOIvYD‘lOﬂ)-CF‘?OO)OYDD(IOD)IU(100!310UT(]09)0V(100)OPFIELD.S
GAM!GIOG)yGAMFtIOD)cH(EOO)vUS(lOOivYT‘lOOJ!URIIOO?;UUR(IOOiu
UPIIOOIvHilﬂOvBl-B(ﬁOO)uBV(QOO)yYTDELIIOO)tGNUT{100;3l'DUI200l1

PFIELD.S
PFIELD.Y
PFIELD.B
PFIELODLS

PFIELD.11
PFIELD.12
PFIELD.13
PFIELD, 14
PFIELD.1S
PFIELD.16
FFIELD.17
PFI1ELD,18
PFIELD,1O
PFIELD.20



30

20
49

50

10

60

200

300

2

JHXL = JMX - 1
GO T0{30+40) +KSTP

CONTIHUE

00 20 J = 1»MX1

PS(Js3) = =TALU2(YL{JYsXsYCP s XTBePPCs1s 1 +NCPYSNCPX 420430}
CONTINUE

CONT INUE

PU3) = TBLUZ(Y{JINX) 9 XsYCPoXTBePPCols1eNCPYsNCPX9 204307

JHM = JMX e 4

JML = JHXA-6

GO YO 1609500 »KSTP
CONTINUE

DO 10 J = lsJMM

UVEDGE{J) = TALUZ{Y (J) X+ YCP o XTRBoUUC+ 15 LsNCPY sNCP X+ 20430}

CONTINUE

UEND = UEDGE {JMX1)

U8 1(3) = UEDGE {JMX)
ULJMX+143) = UEDCE{JMX+L}
UTJMX+2,3) = UEDCE{JMX+2)
CONTINUE

GO TO (200+300)s L
CONTIHUE

P(2) = P(3}

PL1) = P{3}

us 2y
uain
RETURN
END

uB {3}
Ua (3}

SUARQUTINE POUT INPRF ¢ X+ XMXsKRTNN+LST25 ITRROLNSITR) -
DIMENSTION X{3)
COMMON/PNTOP/KK2Z
COMMON/XFND/XF INB(20) o NXF IND
DATA KXFINO/1/
IF{KXF INDGT NXFIND}GOD FO 200
TF{X(3) LT XFINO(XXFINDYI)GO TO 200
CALL PRINT(2)
KAF IND=KXF I[Nnel
00 CONTINUE
IF(ABS (X {3 =xX(KP)}=1,E~06) 102+102+101
IF (NPRF.EQ.1}) GO TO 103

101 KNPRT = MOD(KPRF+KKZ)

cl
1
1

cP
cPr

¢ P

IF (KNPRT.EQ.0) GO TO 103
GO TO 105 |
02 KP = KP+]
03 CALL PRINT(2}
05 IF(X(3)=XMX) 108,106+106
06 CALL PRINT(2)

KRTNN = 1 -
RETURN

08 CONTINUE
KRTNN = 2

GO TO (959715 LSTZ
95 ITRR=ITRR+1
CALL TESTILN,ITRs2+L5T2)
97 GO TO (B80+98)» LST2
B CALL SORY({(2}
ERFORM SORTs BUT NOT FOR X.
RINTOUT THE NEY V.
calLl PRINT{(Z)
G0 Ta 84
ERFORM USUAL SORT.
98 CALL SORTI(1})'
84 CONTINUE
RETURN
EHD
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PFTELD.2]
PFIELD,.22
PFIELD.23
PFIELD 2%
PFIELDL25
PFIELD.26
PFIELD.27
PFIELD.28
PFIELD.29
PFIELD.3C
PFIELD.3]
PFILELD,DZ
PFIELD.33
PFIELD .34
PFIELD,35
PFIELD,.36
PF IELD.D7
PF1ELD.J38
PFIELD,J9
PFIELD G40
PFIELD.41
PFIELD.42
PFIELD.43
PFIELD 44
PFIELD,45
PFIELD.46
PFIELD.AT
PFIELD. .48

POUT.2
POUT.3
POUT .4
POUT.S
POUT W6
POUT.T
POUT.8
POUT.9
POUTL10
POUT.1]
POUT 12
- POUT,1)
POUT.14
POUT.15
POUT.16
POUT (17
POUT.18
POUT,19
POUT .20
POUT .21
POUT .22
POUT.23
POUT.24
POUT 425
POUT, 26
POUT .27
POUT,.28
POUT .29
POUT.30
POUT,31
POUT,32
POUT .33
POUT.34
POUT.3S
POUT .6
POUT .37
POUT,.IB



¢ RO

100
200

C WOR

6666

6001
55
300

C PRI
c PRI
400

S09

REPRODUCIBILITY OF THE
. ORIGINAL ‘PAGE IS POOR

SUBRRCUTINE PRINT (L)
UTINE TO PRINT BOUNDARY LAYER OUTPUT

PRINT.2
FRINT.]

COHMON/ SCRAY / FLFS(EDO)sCBETA(EOD)-Y(lOO)9JY{25)vJYT(ZS}-DY(ZS)vPRINT.Q

GAMI {1007 »GaMF {100 +D(200)sUSI100)»YY (1001 +OMI100) »UURCLIO0)

UTABLE(100) «DUDY{100+3) «PS(10043)s5P{100+2) «DUNCE(200)»
DXD{20+30) vPPCI20:30)sUUC{20+230)sUEDGE(100) »WP {100} +APG({100)s

4N B N e

Toha (100 4sURIIO0+I) »DUMNY {132)

COMMAON Z/TITLE/Z TITLEL®) .
DIMENSION X(1)4UB(3)4+P{3)CF2(3) )
COMMON/SZY/ JHX'LHX;NP;UYSoITRMX.UTvKHAL-DIoUBlN
COMMON/SZ3/XsUB

COMMOMN/Z S24 /7 UTAUsUDsDELS s THETA+HsDELTASCF 2 XMX s GNU
COMMON/ PRESSUR / P

COMMON/SZ9/ITR

COMMON/SZ14/NPRF

COMMON/SZ21/1TRR

COMMON/VPRF /uVPR

COMMON/SZTBL/AXSWHSY

COMMOM/AMON/THZ +CF ]

COMMON/XMPR/DTESTAUTJsUTSSSUTRR
COMMON/CL/CLsCDT+COF s COP«DUMIZ) «CH

COMMON, CURVL / H(3) :

COMHON/STAY/PHREF +UREF

COMMON/SANGLE /SANGLE

COMMON/PHIL/TIPHIL -
COMMON/ITRZ1TR999, ITRMGY
COHMUN/PARAM!HACP.ALPHAoREFA'MATIN.REFCoUlNgREFK-REFZ;CREF
DIMENSTON YNNRM{100) +UNORM {100} «nNORM{100)
IF{ITRY99.LT,IPHILIGO TO (75,6001 275v75+6002475+75:75:T547%) 0L
GO TO'[100|20073UOn400¢50096009?00o800.9009IOOOlo L
WRITE{6¢L1) : :
RETURN A
CONTIMNUE !

WRITE{G+22) .
MAL PRINTOUT .

WRITE(6e20) (TITLE(I)s I=1.+8}

WRITE (G260} X(3) o X(3) yDXAUTAUDELTAPCF201) +DELS+CF2(2) s THETA,
1 CF2U3)oHeITRUCWNPRFSUB{3)+R{I

WRITE(&9T) XI2)9X(3)eX(I)

D0 6666 J=YeJMX

YNOQRM{JY=Y [J) /REFC

UNORM {1 =U{Js 1) /ULJIMX4]T)

WHORM{J} = 0,0

IF(A LN v 3) 4FQ.0.0100 TO 6K66
WNORM{J)I=WIJe 3} /M {JMXeI)

CONTTHUE
leTEl6¢9)(YNORH(J)!HNORH!J)-UNORH(J)oUP(J)vDUDY(J43Io
e VIJ1sGNUTH{JL3) R

1 PS(J93)sUEDGE(J) s Jm1lsJHX)

IF {SANGLE FEQ. 0.3 GO TO S5

CALL RESULTACF2+JMXsXs2)

CONTINUE

RETURN

CONTINUE

WRITELG+22)
NT ITERATION NUMBER

WRITE(&+5) ITR

RETURM
NT TERMINATION MESSAGE.

WRITE(6+12)

RETURN

CONT INUE

WRITE{Gs22)

WRITE(6s15) X (3}

WRITE (Gyl4} X{3) ¢+ DELTA+DELS s THETAosHyUDSUTAUSICF2(1) s CF2U2)5CF2(3) s

1ITRsNPRF ,UB(2)

199

UP(100) +W(100+2)+BL1400)+B% (400}, YYDEL(I00) +GNUTI100+3)+0U(200)¢

XX(ES?vYPL(IOOlcYD(]OGi-CFI?OO)oYDD(]OD)oU(lOOo3)aUT(IOO)tV(lOOlvPHINT-S

PRINT.6
FPRINT W7
PRINT .8
PRINT,9

UPG(IOO)!HC(IUO);BETA(IDO}9RTAB(50}9G(99)vGH!99)oA3(lOG)cA31€lOOIPPINT.lO

PRINT.11}
PRINT,.12
PRINTJ13
PRINT .14
PRINT,15
PRINT.16
PRINT17
PRINT.18
PRINTL19
PRINT .20
PRINT.21
PRINT.22
PRINT,.23
PRINT.24
PRINT .25
PRINT .26
PRINT .27
PRINT,28
PRINT.29
PRINT.30
PRINT.31
PRINT .32
PRINT.I3
PRINT .34
PRINT, 25
PRINT.36
PRINT .37
PRINT.38
PRINT .19
PRINT 40
PRINT.41
PRINT .42
PRINT .43
PRINT .44
PRINT .45
PRINT.46
PRINT .47
PRINT .48
PRINT 449
PRINT.S0
PRINT.51
PRINT.52
PRINT.53
PRINT.54.
PRINT .55
PRINT,.56
PRINT,.S7
PRINT.58
PRINT .59
PRINT, 60
PRINT.61
PRINT.62
PRINT .63
PRINT o s
PRINT .65
PRINT .66
PRINT .67
PRINT.68
PRINT .69
PRINT.70



6002 DO 520 J = 1+JMX

PRINTWT1

UR(J2) = UPLY) PRINT.72

520 UR{Ja3) = UlJe3) PRINT.T3
ITRM] = I1TR=-1 PRINT.74
PRINT LAST TW0 [TERATIONS. PRIMT.7%
WRITE{6+16) ITRM1+ITR PRINT.76&
WRITE(6917) (¥(Jls (URIJsI)s =230 DUDY(J23) s VIJIONUT(Jy 2D PRIMT.T7

1 PS{Js3) s J=DaJHX) PRINT.78
RETURN -PRINT.79

600 CONTINUE PRIMT .80
WRITE(6:22) PRINT.A1

" PRINT NO CONVERGFNCE MESSAGE, PRINT .82
WRITE(&6.21) I1TRR PRIMT .83
RETURN PRINT .84

700 CONTINUE PRIMT.A5S
WRITE(6+22) PRINT.86
PRINT ARRAY OVERFLOW MESSAGE. PRINT.87
WRITE(6+30) IMX PRINT.88
WRITE(6+22) PRINT .29
RETURN PRINT .50

800 CONTIMUE PRINT .91
PRINT SERPARATION MESSAGE. PRINT .92
WRITE{6+35) ' PRINT .93
WRITE(£+22) PRINT .94
RETURN A . PRINT,.95

900 CONTINUE : PRINT .96
WRITE{6+22) PRINT .97
RETURN . PRINT .98
1000 CONTINUE . PRINT .59
WRITE(6+22) PRINT,100
WRITE(6+50) NELSsTHETAWH ‘ PRINT,101
WRITE(6+60) ) . PRINT.102
WRITE(6+61) CL#CCT . o PRINT.103
WRITE(6+22) : . PRINT 104
75 RETURN PRINT.105

1] FORMAT{1H1+20X+#CALCULATED VELOCITY FIELD FOR FLAP UPPER SURFACE®}PRINT.106
S FORMAT(LH »20X+20H%¢ NO CONVERGENCE IN+T4416M ITERATIONS, ®#8/) PRIMNTL107
7 FORMAT(IH s14Xs3PX =F12.8+3Xs3HX sF12.B+3XsIHX =F12.871H +2X+ IHY W 1PRINT . 108

IJK'IHHr}719IHU-]7X-2HUP9]0X95HDU!DYOTX|lHVolIXohHEDDY18!16hP-GRADoPR[NT.IO9

1 88X+ 1OHU=INVISCIC) PRINT.110
9 FORMATE(IH »F9.542XsE12,306X+E12.396X16E12.3) PRINT,111
12 FORMAT{1HO//1HO+30X+16HCASE TERMINATED.) PRINT,112

14 FORMAT(LH »72X+13HVALUES AT X =¢F12.8/73x+7HOELTA 2E12.3/73X« THOELPRINT 113
18 =E12.3/773%+THTHETA =E£12,3/73Xs7HHa e sE12,3/73Xe7HUD e =E12.3PRINT,114
2/73X s THUTAU  =F12.3/T73XeTHCF (1) ZE12.3/ TIX+THCFI(2) =2E12.3/73Xs THCPRINT,L115
IF () ZE12+43/TIXVTHITER =4 14/73Xe THPRF 4NO=+ I5/73XTHY a4F}2.3) PRINT.116

15 FORMATI(IH +30X»38HRESULTS FOR LAST THO ITERATIONS AT X =,FizZ2.8) PRINT.117

16 FORMAT(IH +14Xy G6HITER =12+10X+6HITER =12v18X 41 THOTHER VALUES USEDPRINT,118
V/1H o?X!IHY'13KQSHU/UFS|13X§SHU/UF5!13195HUU/DY!TXOlHVc1lX'ﬁHGNUTvPRlNT.119

2 14K+ 2HPS s 8X+ THSTAT=-PR) PRINT.120
17 FORMATIOIH +FA.6+3X+E12.3+6X2E12.3¢+6X93E12.3+5%+E12.3) PRINT.121. |
20 FORMAT{IH +20X+BA10,10X+A104A2) PRINT.122
21 FORMAT(1HOs 2SHMNC PROFILE CONVERGENCE TN I13512H ITERATIONS.} PRINT.123
22 FORMAT(IHO/ZIHD+15Xa10001H2Y/ 27D PRINT 124
24 FORMAT{IH +%1X%e28HRESULTS=LAST THREE PROFILES.) . PRINT.129
26 FORMAT(8H AT X =,F12.8+54Xs8H AT X =,F12.8/8H0DX =3E11.3+56X+PRINT.L26

i THUTAU =+€11.3/8H DELTA =+E11.3+56Xs THCF2{1)2sE11.3/ PRINT.127

| . BH DELS =+E11.3+56XsTHCF2{(2)=sE11.,3/8H THETA =sE11.3,56X%, PRIMT L1258

1 THCF2{3}=+E11.3/8H H =eE11.3+S6X+THITER =2 13/8K UD PRINT.12%

=yE11.3+56Xs THPRF NO=o14/8H u =+f11,3956X3THRI3) =+E11,3//) PRINT.130
90 FORMAT (1HOe 33IHDIMENSION LIMITS EXCEEDED, JMX =ol4y PRINT.131
12X+ 16HCASE TERMIMATED L) : PRINT,132
35 FORMAT (20Xs30HSEPARATION. - CASE TERMINATEG.) PRINT.1233

S50 FORMAT(1HO+20Xe8VALUES OF DISPLACEMENT THICKNESS, HOMENTQH THICKNEPRINT 134
1SS+© /21X FAND SHAPE FACTOR FOR THE WHOLE BOUNDARY LAYER {LAST PROFFRINT.135

ZILE) /721X +oDELS =P4E10,3+6X+8THETA =8+F10.3+4X,%H *x74E10.3) PRINT.136
60 FORMAT(1HO»20Xs#L IFT COEFFICIENT® 10X *PROFILE ORAG CORFFICIENT®/)PRINT.137
61 FORMATULIHO»20X+2Ch =®+E10.3+12Xs%C0 =2,E10.3) PRINT.138

END ' PRINT 139
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SUBROUTINE RFSULTICFZ2+JMAeXsL )}

C CALCULATION OF STREAMWISE AND CROSSFLOW VELOCITY

C PROFILES FOR PRINTOUT .

COMMON/ SCRATY / ALFS(P00) +OBETA(200) Y (100)+JY(25)+JYTI25) DY (25) +RESULT LS
XX(25) +YPL (100 e YD L100) +CT{200)-Y00DL100)+U(100+3)+UT(100) sV (100} »RESULTLE

U N e

7

GAMI{100) +GAMF {1002 9H{200) sUS{100) s ¥YY(100) +URCIO0YYUURTLOO) »
UP(1001 W {100+3)2B1400) 9B (400} s YYDEL{I00) +GNUTI100+3)sDUL200Y
UTABLE(100) «DUDY (100+3)sPS1100+3)sSP(100+3)+THETAL200)»
DXD(20430) sPPCIZ0930)+UUCI20+30)2UEDGE(100) s WP (100) XPGI100)»

RESULT.2
RESULTA3
RESULT .4

RESULT,?
RESULT.B
RESULT,.9
RESULT,10

UPG(IOO?'HC(IDO!9HETA(100)oRTAB(SO)-G{QQ)oGHlQQ)oA3(100)9A31(lGO)PESULT.ll

sAG(100) sDUMMY {452}

COMMON /XIN/ XINCLOOY »ZTNCL00) »CPINCIO00}25U{100)
COMMON /SANGLES SANGLE .
COMMON /NPT/ NPY .

COMMON/WB/9B ({3}

COMMON/ SZ3 / DUM,UB .
COMMON/PHIL/TPHIL - .
COMMON/ITR/ITRI99 4 TTRMSO

OIMENSTION DUY{3)+UB({3)+X(3)sCF2{3)
COMMON/CFR/CFRsCFSSCFC '

COMMON/BLOUT? HS»THTSWCFST

URI1)Y = 0. .

us(ly = 0.

WwC(l) = 0.

DELS = 0.

THTS = 0,

=273 :

ALPAN THLUL(X (3} o XPG+ALFS»14NPT) -

USMAX = SORT(UB(3)e82 + WB(3)ua2}
USMAXZ = USMaXee2
DO 10 J = 29.MX

CUR(JY = SQRT(ULJeT)®#92 * W{Js]iae2) .

10

2040
6300
6000

6200
6100
6400

6500
100

1

BETA{J) = ACOS{U{J-1I/URLJY} = ALPAN ~
UStJd) = UR(J)2COS{BETA{J)), !
WCIJ) = UR{NI#STN{BETANIY) .
poY = Y{J} ~ Y(J-1) :
UAV = 5%{UStH) ¢ US{d=1)}

UAVZ = UAY#e2 .

DELS = DELS + {().~UAV/USMAX)2DDY "
THTIS = THTS + UAVRDDY/USMAX =« UAVZ29D0OY/USMAX2
CONT INUE

BETA(L) = 2.7BETAL{Z2Y - BETA()

HS = DELS/THTS

CHETA = RETA{]1}

CFR = CF2143)/COSUALPAN ¢ CHETA)

CFS = CFR®COS{CBETA)

CFST = CFS

CFC = CFR®SIM{CBETA)

CRBETA = CBETA®57,29578

ALPAN = ALPAN®S7,29578

1IF{ITR999.,LTIPHIL) GO TO 100

60 TA(100+200) oL

CONT INUE

WRITE (66300}

FORMAT(LIHO »5XalHJs 10X e2HUR» 12X+ 4HBETA»1SX 2 2HUS 13X+ 2HWC)

WRITE (6360001 (JsURIJI)+BETALI) s USUII2sWC{ L) e Jd=] 9 IMX)

FORMAT(IS+SX¢E12e44SX+E12,43SXeE12.495X+E124)

WRITE(E«6200)

WRITE(6+61001 X{3)»CBETASCF2{31oCFRACFS2CFCrWB(3)+ALPAN

FORHAT(1H0!5KleXUIOKQSHCBETAQIOXiﬁHCF2‘3)tlZK-3HCFRo]2X03HCF5D
12X IHCFC+ 15X +SHWR (3) » 15X +SHALPAN)

FORMAT(1HO +FA.44SXoFB. 46 {SX4EL12.%4) 1}

WRITE(6+6400) -

FORMAT (1HO+SXy 1HFy7X+ 10HDELTA=STAR»SX4SHTHETA)

WRITE(6+6500) HSNDELS»THTS

FORMAT(IHO»FBsG+2 (SXsEL12e4))

CONTINUE .

RETURN

END
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RESULT .12
RESULT,.13
RESULT .14
RESULT.15
RESULT,16
RESULT.17
RESULT.18
RESULT,19
RESULT .20
RESULT.21
RESULT.22
RESULT,23
RESULY.2%
RESULT,.25
RESULT .26
RESULY .27
RESULT .28
RESULT,29
RESULT.30
RESULT,31
RESULY .32
RESULT,33
RESULT .34
RESULT,35
RESULT .36
RESULT .37
RESULT,J8
RESULT .39
RESULT .40
RESULT,41
RESULT .42
RESULT.43

RESULT,44. .

RESULT,a5
RESULT .46
RESULT .47
RESULT.48
RESULT .49
RESULT,.50
RESULT.51

“RESULT,.52

RESULT,.S]
RESULT .54
RESULT,.55
RESULT.56
RESULT,.S7
RESULT,.58
RESULT,59
RESULT.60

RESULT .61 °

RESULT .62
RESULT .63
RESULT .64
RESULT .65
RESULT.66
RESULT.67
RESULT,.68
RESULT .69
RESULT.70



SUBROUTINE 5ETUP2{LPRoKPoLSTloLSTZ-ITRR-DXI1DX2¢DX¢JMKI$JHX.
IXeXSTAAT +NPRF sUBSUBIN P sOU)

DIMENSTON X)) +UBI1)oPLL1}sDU(200)

COMMON/ DUBX / Ouax

COMMON /NPT/ NPT

COMMON /XIN/ XINC100)»2ZINCLI00) o CPINCI00) »5UC100)

LPR = |

KP = 1

L5711 =1

LST2 = 1

ITRR = 0 .

g;é : g: REPRODUCIBILITY OF THE
JHX 12 MX~1 'ORIGINAL PAGE IS POOR
X{3) = XSTART

X(2) = X{3)=nX :

X{1) = X(2)-DX

1

ASTART = X(2)
XSTART = X()
NPRF = ]
usti)
ust2)
wai{l)
PIL) = 0.

PL2) = 0.

P{N) = UA(3)#12.,2UBIN*TBLUL (X (3) s XIN+DUs ks NPT)
RETURN

UBFNT (X (1) 4UBIN)
UBFNT{X (21 »UBIN)
UBFNTIX(3):UBIN)

H nn

FUNCTION SEADE(DELSsTHETA P s ¥ s UB+ JMX s X s YYDEL »KALL }
ROUTINE TC CALCULATE THE INTEGRAL BOUNDARY LAYER PARAMETERS

1 XX(ES)FYPLlIOO)cYD(lOO)QCF(EUOIoYDD(lOOIvT(100'3)oUT(lOO)!V(lOO)sShAPE-S

2 GAHIIIDO)oGﬂMF(lDO)-Z(EOO)rUSllOO)’YY‘!UO)OUR(IDO)uUUR{\OU)s SHAPE .6

3 Up(looi9“‘100!3,uBi400,UBH‘400)QDUNcEflOO"GNUT'IDO'3)!DU‘200" SHAPE .7

G UTABLE(}DO)QDUDYI]OO’B]IPS'10093>'SP[10063)!DUHMM(aOO)Q ShAPE .8

S DXD{EOOBO!OPPC!EO;BD)-UUC(ED.JO)QUEDGE‘IOO)nHP(lDO?QXPGIIOOIQ SHAPE .9

<] UPG(IUO)vHCllOD)oBETA(lUO)-R1AB(50’OG(99)9GHl9950A3(100)OA31(IOQ)SHAPE-IO
TrA4(100) »DUMMY (452} SHAPE .11
COMMON/ SZ4 7 DUNNY(5) +OFLTA SHAPELY12
DIMENSTON PE1YoY(1)+UC10093),UBCL Yo X1} o YYDEL (100} SHAPEL1D
COMMOM/ XSTART / XSTART B ShAPEL 14
COMMGON/SHAPE # JSP s CNNS s UMX ~ ShAPE, IS
COMMQON/ CURV1 / R} ShAPE .16
CALCULATE UMAX. AND FIND JSP, SHAPE .17
1 = 3 ! SHAPE.18
IF(JSP.OTLJNXY  JSP x JMX SHAPE.19
DELS = 0. . ShAPE.20
THETA = 0. ‘ SHAPE .21
TFA{KALL.EQ.2) UMX = U8} SHAPE .22
TFA{RALL EQ42) JSP=JUMX . SHAPE .23
IF{(KHAL.EQ.2) LOR, (R{3).GT.{DELTA®],.E103)) GO TO S50 SHAPE .24
uPw = UMKe[],+Y({JSPY/RLI)) SHEAPE .25

c UPW = UEDGE{1} ) SHAPE .26
GO TO &0 ShAPE,27

SQ CONTINUE SHAPE,28
LiP W = UMK SHAPE .29

650 CONTINUE SHAPE .30
JLIM = JSP SHAPE .31
IF(KALLL.EQL2) JLIM = JMX SHAPE .32

D0 80 J=2+JL1IM SHAPE.JD

PY = YUY o+ YUid=1) SHAPE .34
0DY = Y(Ji=Y¢J=1)} SFAPE,IS
DUD = UlJe3) + UlJ=193) SHAPE 36
UAV = .5*DUC SHAPE .37
UPS = UPW/ (1, + PYZI2.%R{1)}) SHAPE.3B

c UP = UEDGE(D SFAPELIG
aQ = DNYS(UPS=UAV)/UPY SHAPE .40
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SETURPZ,.2

SETUPZ,D

SETUPZ .4

SETURZ.S

SETUP2.6

SETUP2,7

SETUP2,.8

SETURZ2,9 .
SETUP2,10
SETUPZ,11
SETUPZ,.12
SETUPZ,13
SETUP2.14
SETUP2.15
SETUPZ.16
SETUPZ2,17
SETUPZ.18
SETUPZ.19
SETUP2,20
SETUP2,2]
SETUPZ,22
SETUPZ.2)
SETUPZ .24
SETUP2,25
SETUP2,26
SETURZ2.27
5€ETUPZ.28
SETUPZ.29

SHAPE .2
SHAPE, 3

COMMON/ SCRAT / ALFS(200)sCBETA(200)sDI100) 2 JY(Z25) s JYT(2S12DY (25} + SHAPE (4



80

99

100

150
200

260
250

270

8OO0
8001

8002
120
800G

8008
130

THETA = THETA ¢ QeUAV/UPY
DELS = DELS + 0
CONTINUE

H = DELS/THETA

00 99 J=1ledMx
YYDEL(JY = Y(JADELS
SHAPE = H

RETURN

END

SUBRGUTINE SnNRY (L)

SFAPE.41
SHAPE .42
SHAPE.43
SHAPE .44
SHAPE +45
SHAPE J4b
SHAPE .47
SHAPE .48

SHAPE .49

SQRT.2

COMMQON/ SCRAT / ﬁLFSI?DQ}!CBETA(?OO)-YIlOO"JYIES)oJYT(ZS)!DYlES)vSORT.3

[+ O IV

TrAG (100 yDUMMY (452)

DIMENSION X19)+UB{3)sFP {3}

COMMON/SZ1/ JMXsLMXsNPoUTS s ITRHX WY sKHALDXsUBIN
COMMON/SZ3/ X UB

COMMON/ PRESSUR / P

COMMON/WB/4WB {3}

COMMON/PLUB/ NCPXJNCPYKCPs YOELP
COMMON/ CURVY 7 R{3)

GO TU (100:200)s L

CONTINUE

DO 150 K = 1.2

X{K) = X{K+l)

PIK)Y = PIK+1}

UB(K) = UB{K+1) “
RI{K} = RIK#s1}

WBIK)Y = wB(Ks+1)

CONTINUE
CONTEINUE

0 250 K = 1.2
DO 260 J = 1,100

Ulds) = U(J,K+1)
PS{JeK) = PS{JsK*])}
WlJeK) = W{JsKel)
CONT INUE

CONT INUE

DC 270 J = 14100
GHUT (J+2) GNUT {1+ 3) -
DUDY (s 21} NUDY (Je3)

CONTINUE :
RETURN

END

L3

t

SUBROUTINE SPEED(LSTZ+TTRARYITReV,UsJMAsXsYaLN)
DIMENSION ¥ (1003}« U{100+3)9 Xi(3)e YI100)
COMMON/MARY /NIXS

COMMON/ XSTART / XSTART

GO TO {8000+R002)y LST2

IF{ITRR=-2) 8002.8002+8001
CALL PRINT(6}

L5T2 = 2

CONTINUE

IFIITR=2) 130+1204120 T
Vi) = 0. '

GO TO (800621300 LST2 ' N
ITRR = JTRRA+] .

CALL TESTILN.ITRe24+L5T2)

GO TO (8008+130%s L5T2

CALL SORT(2)

CONTINUE

RETURN

END
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UPllOO)oH(lOUo3)¢B(400).Bwiﬁoﬁi17Y0EL(]00}vGNUTllOOvJ)vDU(EOUio
UTABLE(100) (DUDY(100+3) sPS{100+3)+5P (100+3) 5 THETA(200)
DXD(ZOv3D]-DPC12013O)cUUC(EOoBD)QUEDGE(]OO)oHP(lOO)oXPG(lODIc
UPG(IOOJvHC(lOO!vBETA(lOO)9RTAB(50)-6!99'.5N199!'A3(100)oA31l100)SORT.9

X!l?S}tYPLilOO);YDllOO!-CF(EOO)qYDDllOO)oU(lUO-3i’UTIIDOD|V(IOO)OSORT.4
GAMI(IOO’oGAMF(]OO)yHIEUO)uUS(lOO)vYY(]OOI0UR(100)¢UUR(100).

S0RT.5
SORT .6
SCRT.7
SORT.H

SORT,10
SORT.11
SORT,12
SORT.123
SORT .14
SORT,15
SORT.16
SORT.17
SORT (189
SORT.19
SORT .20
SOAT.21
SORY,22
SORT .23
SORT .24
SORT,.2S
SORT.26
SORT.27
SORT .23
SORT .29
SORT .30
SORT .31
SORT .32
SORT.33
SORT.34
SORT 435
SORT.36
SORT,37
SORT.38
SORT.39
SORT .40

SPEED.2
SPEED.3
SPEED .4
SPEED.S
SPEED.H
SPEED.7?
SPEED.A
SPEED,9
SPEED.10
SPEED.11 .
SPEED, 12
SPEED.12
SPEED. b
SPEED.15
SPEED.16
SPEED.1T
SPEED.18
SPEED. Y9
SPEED.20



SUBROUTINE TESTILNSITR.LWLST2) TEST.2
COMMON/ SCRAT 7 ALFS{200)+CRETAL2001sY(100) »JY(25) +JYT(25)+NY(25),TEST.]

1 XX (25)+YPL(100) Y0100 sCFI200) 4 YDOLI00) sU{100s3) »UTIL00I V(1001 5TEST 4
2 GAMI(100) +GAMF (100} s0D{200)+USI100) +YY{100) +UR(100) +UUR(100} 4 TEST.S
T UPC100) oW iEn0s3) +3(600) vBH (400} +YYDEL(100) vGNUT1100+3)9DU(2D0}s TEST.E
4 UTABLEC100) 2DUDY{100+3) oPS¢10003)+5P (100437 «DUNCE(200) s TEST,?7
S DXD(20+30) sPPC(20:30) sUUC (202301 sUEDGEL100) +WP(100) ¢ XPG(100) » TEST.B
6 UPGIIGOI sHC(100) +BETACLOO} sRTAB{S0) +G(99) oGHIST) +A3{100) +A31 (100 TEST .9
ToAa (100) y DUMMY (452) TEST.10
COMMON/ SZ4 + UTAUsUDeDELSsTHETAsHsDELTASCF2¢XMXsGNU TEST.11
DIMENSTION X{3)yUB (1) 4CF2(I) 4P{D) TEST,12
COMMON/SZE/ JMXsLMXsNPsUTSy ITRNX s WT s KWAL sDX2UAIN TESTL13
COMMON/S23/X,U8 : ' TEST .14
COMMON/ PRESSUR / P TEST.1S
COMMON/SZTEL /XSWaHSY : TEST.16
COMMON/XHON/TH2 9 CF 2 TEST.17
COMMON/XMPRAUTEST : . TEST,18
COMMOM/ CURVL 7/ R(3) : TEST.19
GO TD 190+1000}+ L : TEST.20
90 CONTINUE TEST.21
UTEST = ABS( U(NP+3)-UPINP)I2) E+5/U8(3) TEST.22
IF{UTEST=-UTS920.1100+100+300 - TEST,21
100 CONTINUE TEST.24
IF (UTEST=-UTS) 20052004110 TEST.25
110 LN=2 \ TEST.26
RETURN TEST,.27
200 LN=t TEST.28
RETURN : . TEST.29
300 IF(1TR-JTRMX) 31054004400 : TEST .30
310 CONTINUE OF THE TEST.IL
LN = 3 TEST,32
RETURN REPRODUCIBILITYS POOR Teert3s
380 CONTINUE ORIGINAL PAGE I TEST.34
400 CONTINUE : : TEST.35
LN = % TEST,26
RETURN TEST.D7
1000 GCOMTINUE TEST.38
1812 = 2 : : TEST.39
RETURN TEST.40
END _ TEST.41
FUNCTION TBLUZ (XeYeXCsYCsZCeKAoKYoNXsNY oMX pHY) : - TBLUZ,.2
DIMENSION AC(1)a¥CHil}sZCIMNXaHY) THLU2,.3
DIMENSION IX(S)sIY(5)vARG(S) o¥AL(S)YY (5) TALYZ .4
CALL ITSM (XaXCwIXoKXsNX) . TBLUZ.5
CALL ITSM (YaYCeIYsKYsNY) . , TBLUZ.6
M=KX=+1 . THLU2.7
N=KY+1 4 TBLUZ,.8
EPS=1.E-5 TBELUZ,.9
00 2 I=14+M TBLYUZ2,.10
DO | J=leN TBLU2.1t%
ko= 1X(D) TBLY2.12
L = IY(D TBLUZ.13
ARGLJ) = YC(L) THLUZ. 14
1 vaLty) = ZCiK+L) TBLYZ.1S
CALL ALI{Y+ARGeVALYY{I}sNoEPSHIER) ' TALUZ.16
00 3 I=1M TBLUZ,17
J 3 IX(D TALU2,18 -
3 ARGHIY = ACHAD TELUZ.19
CALL ALTU{XsARGVYsAsMyEPSHIER) . TELU2,20
TBLUZ=A ' TBLUZ.21
RETURN TBLUZ,22
END TELUZ.23

204



FUNCYION THICK(Yst2sUBeJMX)

C ROUTINE TO CALCULATE THE ROUNDARY LAYER THICKAESS
COMMON/ SCRAT / ALFSIEOD)’CBETA(EDD)vD(100)cJYIZS)aJYT(ESivUV(ZS)oTHICK.#

OO OOO0o

L 9] [aZsXs]

83

a4

94

UTABLELID0) -DUDY {10093 sPSL10093)+SP(100+3) +THETA(Z00) s

N W e

Teht 1100} »DUHMY (452)

DIMENSION Y{13}sU{100s3)LBI1Y

COMMON/ZSZ1/ JXXsLMXoNPsUTSs ITRMX o HT eKWAL +DX2UBIN
COMMON/ SZ3 7 X3}
COMMHON/SHAPE / JSP s CNNS s UMX s UM IN e JMNoMCASE
COMMON/ XSTART 7/ XSTARTY
COMMON/DELGFD/NDELY

COMMONZUVEL ZUEND

IF{X () EQ.XSTART) JMAXM = JMX
IFIX{) EQ.ASTART) JHAXM = UMX
UFINAL = 0.

K = =1

CANS = .001

JMH = JMX o+ 1 ‘ .
JHL = JMX - 5

GO TO (6:5) XWAL

CONTINUE

00 T J=JHL s JMM

UEDGE (J) = U{JMX+3)

CONT INUE

CONT INUE

IF{X(3)=XSTAPT)Y A3,83,81

CONTINUE

IF (MCASELEQ.?) GO T0O 11

JMZ2 = UMY e 2 .

DO 10 J=2e«JM?
IFIU(Jed) «GT UEDGE (W)} U{Je3) = UEDRGE(J}
CONT INUE

CONTINUE

DG 1 J=JMMs sl oK
1F{U{Js3)EQ,UERCE(S)) GO TO 1

60 TOQ 2

CONTINUE

CONTINUE

ULAST = UFINAL

UFINAL = ABS({UEDGE (J1=-U{Jy3)}AUEDGE (U}
IF (UF INAL.GE,CANS) GO TO 3

J=J=1

GO TO 2

CONTINUE

BELTA = Y{J*1) —{(CANS=ULASTI®(Y{Jel)=Y(J))}/{UFINAL-ULAST}
JHX = g+l

IF(X{3),LE.XSTARTY GO TQ Ba

OX = X(3)=X(2)

ODELT = {(DELTA~DELOLD} /DX '

DEULNEW = DELTA + DOELTSDX

DSTEP = Y{J) ¢ L.90°(Y{J*1}=Y(J])

IF{UELNER «GT ,DSTER)Y JMA=JIMX+]

IFIDELTALGT.NSTEP) JMX = JMX + 1

ODELT = (S#(NDELT+DDOLD}

GO TO 84

CONTINUE

DELTA = Y{JMX=2)

JMX = JMX-1

CONTINUE

[F{JMX LT e JHAXM) JHX = JMAXM

IF (UMK LT o JMAXM) JMX = JMAXM

uaet3dy = UEDGE (JMX)
CIF(JNX=99) 92,98,99

CONTINUE
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ODXO(20+30) sPPC L2030 UUC(20+30) »UEDGE (100) s WP (1007 +XPGI1G0) s
UPGilDO)th(lOG)-BETA!lOO)-RTABISOJsG(QQIoGH(QQ)vﬂJlIOOl'ABIIlOOlThICK.lO

THICK,2
THICK.D

XX(ES)sYPL(]OU)vYDPlODJ-CF(ZOO)oYDD(lOO)'T(100-3)QUTllDO!vV{IOOI-TFlCK.S
GAMI(100) +GAMFI100) +H(200),US(100) YV {100) +UR(L00)SUURIID0}
UP(IOO)-ﬂ(lUOvB)oH!ﬁOO}-BH(QDO!.YYDEL(IDO)vGHUT(IOO;3);DU(200)9

THICK.H
THICK .7
THICK,8
THICK .9

THICKL11
THICK.12
THICK,.13
THICK .14
THICK15
THICK.16
THICK .17
THICK .18
THICK.19
THICK .20
THICK .21
ThICK.22
THICK.23
THICK .24
THICK.25
ThICK.26
THICK .27
THICK,28
THICK.29
THICK .30
THICK.31
THICK.32
THICK.33
THICK.34
THICK, 35
THICK,36
THICK.37
THICK.I8
THICK,I9
THICK.40
THICK. .41
THICK .42
THICK.43
THICK .44
THICK (45~
THICK .46
THICK 47
THICK.4B
THICK.49
THICK.50
THICK,51
THICK,S2
THICKLS3
THICK 454
THICK .55
THICK .56
THICK .57
THICK,S8
THICK.59
THICK .60
THICK .61
TRICK,62
THICK 63
THICK .64
THICK .65
THICK .66
THICK.67
THICK .68
THICK .69
THICK,70



99

60
70
100

10

0OGLD = DDELT
DELOLD = DELTA
THICK = DELTA

RETURN - REPRODUCIBILITY OF THR

CALL PRINTIT)

CALL PRINT{(T)
STOP
END

SUBROUTINE VELY{VUsTaXsY)
GIMENSION UC100+3)s VI2)s X(1}y YLD

THICK.?1
THICK.72
THICK.73
THICK .74
THICK.T5
THICK.T6
THICK.T77
THICK.78

- THICK .79

vELY,.2
VELY.D

COMMON/ SCRAT / ALFS(200)+CBETA(200)+D(100) v JY{25)+JYT(25)+DY (25 VELY 4

U LW e

TeA4 (100) $DUMMY (452) .
COMHON/SZ1/ JMXoLMXyNPsUTSs ITRMX4WTsKHAL 4DXsUBTIN

COMMON/ S24 7/ UT2UsUDsDELS»THETA+HsDELTASCF2aXMX»GNU

COMMON/VPRF /HMVYPR -
COMMCON/ CURVY / R{3)

WYPH = 6H YELY '

vil) Oe

D0 100 J=2¢JMX

[{}

oY = YN -Y(J=-1)1r12.

DUDX] = DUX(UeTadsX) ! !
oupx2 = DUX{UsTad=19X)

YAV T LSTUY I Y (=1}

GELTAX = DELTA?},E+10Q

I[F{ (KYWAL.EQ.2) .OR., (R{I).GTLDELTAX) } GO TO 40
HIM = RUTIZ(RATY » YOUN)

H2ZM = (RII} + YiJ=1))Z7(R{IY » YUIJD)

GO 70 70

HIM CI

HZM = 1.

CONTINUE

VIJ) = ViJeltaH2N - SEHIM20YE(DUDX] + DUDX2)
CONTINUE

RETURN

END

FUNCTION UBFNT{X,UB8IN)
COMMON /XIN/ XIN(I00)»ZINC100) sCPINCL100)»SU{LDQ)
COMMON/UTN/UINILIO0)
COMMON/PARAM, MACHsALPHAWREFASHATINYREFCUINF
DIMENSION XSU{30)
COMMON /NPT/ NPT
DO 10 I =1+NPT
XSULT) = SUILTI®REFC
CONTINUE
U8 = TBLUL (X XSUsUINs)#NPT
UBFNT = UBMUSIN
RETURN
END -
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XX{2S5)+YPLAVOO) «YD{I00) «CF (2001 YDDCI00)»TH100+3)«UT(200)+Z{100)+VELY.S
GAMTI (100} +GAMF (100 +HO{200),US{100)+YY (200 +UR(LI00}+UUR(LOD)
UP(100) +WI{100+3)+8(400) +BW {400} +YYDEL (IO sGNUTLI003390U(200)
UTABLE (100)+DUOY (10043 +PS(100+3)+5P (10033 +DUNCE(2001}
DXOt20+30)sPPC{20+30)UBCL{20+30)sUEDGE(I00}+WP(100)+XPG(100)
UPGUIGO) sHC(I00)+yPETALLO00) sRTAB(S0) +G{(99) 9GW (99} »A3(100)+AIT{100)VELY .10

VELY.6
VELY .7
VELY,.8
VELY.9

VELY.11
YELY.12
VELY,.12]
VELY. .14
YELY.15
VELY,.16
VELY 17
VELY,.18
VELY.16
VELY .20
VELY,.21
VELY.22
YELY .23
VELY .24

VELY .25

VELY .24
VELY.2?
VELY,.28
VELY,.29
VELY.30
VELY,.31
VELY,.32
VELY,.3]
VELY, 34

VAFNT .2
UBFNT.]
UBFNT 4
UBFNT .S
UBFNT .6
UBFNT,.?
UBFNT .8
UBFNT .9
UBFNTY .10
UBFNT,.11
UBFNT.12
UBFNT.13
UBFNT.14



C
c

1o

20

.21

22

a4

835
83

30

SUBROUTINE VTINPUT

VINPUT,2

COMMON/ SCRAT / ALFS{200) +vCBETA{Z00)+Y 11000 v JY(25)+JYT{25)+NY(25)+VINPUT,3

fa T, IV N RV I

Teaa (100) s DUMMY {452} )
COMMON /NPT/ NPT

COMMON/ GEO / CFloHI+RTNsUNSUTAURDsDELSsTHETAToZ+CoKF2ITERGKLY

1 KYG+KX ¢ JOB

COMMON /XIN/ x1~(100>,z:ﬂi100:,CPlncloo>,su¢1oo)

CIMENSION X{2)+UB(3)aP (I}
COMMON/HB/XE {3)

COMMOMZSZY/Z JMXaLMXsNP +UTS+ TTRMK+WToKWAL e DX s UBIN

COMMQON/SZ3/X.UB

COMMON/ CURV] / R(3) ' .
COMMON/PLUR/NCPXsNCPY s KCP s YOELP
COMMQON/ PRESSUR / P ;
COMMOM/5ANGLE /SANGLE
COMMON/XTB/XTB130)

GO TO (10+20) KCP

CONT INUE

XPZ = X{3)

CALL PFIELD{1+XPZ+PeYeXTBY’
USURF = UR({3}

G0 Y0 30

CONTINUE

USURF = UBFNTIX(3)UBTIN}

UBI(3) = USURF

GO TO (21+22) +KWAL

CONT INUE -
R(3) = TBLUL(X(I) :XPG+RTABs1sNPT)
R{Z) = TBLUL(X{2) yXPGyRTAB+14NPT)
UBI3) = USURF/{1.+Y(JHXI/R(3))
CONT INUE

JP2 = UMX ¢ 23

JLE = JMX = 6

00 83 J = 1eJP2

GO TO (B4v85)+KWAL

UEDGETJ) = USURF/{1.4Y(J)/R{D))
G0 TQ A1

UEDGE L) = U3

CONTINUE )

UlJMX+153) = UEDCE (JMX+1)
UJHX+293) = UEDCE(JHX+2)

CONTINUE

1 =3
UflsI) = 0.
Wils 1= Q.

SINAZ = SIN(SANGLE#(Q.01745329252)
W8(A) = UBIN®S]INAZ

WA(l1) = WB(3)

WA(Z) = WA ()

USTR = SQRT(UB(I)1ae?2 + WA{I)#E2)
USTR = SQRT{USURF®#t2 + W8 (3)ued)

INPUT YHE INITIAL CHORD AWD SPAN WISE VELOCITY PROFILES

Jio

315

DO 310 J=2sJuX

Uidel) = USTRAPULS I}
WiJel) = USTREH(JsT)
CONT IMUE

J o= JUNX « 1

DO 31% JJ=J+100
UiJJyld = Uiy=1.1)
WiJJsl) = WlJ=141)
CONTINUE

D0 400 J=ls100
Uide2)y = UlJe3}
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XX{251 YPL (1007 +YD (1000 4CF (2000 +YDD{100) U (100+3)UT(100) sV (100) e VINPUT 4
GAMTI(100) +GAMF (10G) +HI200) yUSI100) ¢¥YY(100)»UR(I00)UURILI00} s
UPL100) s H{100+3)+8(400) y8W (400)+YYDEL(100) +GNUT(L00+3)+0UL200)+
UTABLE (100) yDUDY (10043} +PS (1004307 +5P 11002+ THETA(200}

DXD (202300 +0PC{20+30) »UUC{20+30) +UENGE(L100} s WP (1003, XPGLL00)»
UPGI100) sWC(100) «BETACI00) sRTAB(50) +G{99)+GH (99} +A3{100)+sA31(100IVINPUT.O

VINPUT,5
VINPUT .6
VINPUT .7
VINPUT,.B

VINPUT 10
VINPUT 11
VINPUT,12
VINPUT,.I3
VINPUT 14
VINPUT,1S
VINPUT,16
VINPUT 17
vINPUT .18
VINPUT,19
VINPUT 20
VINPUT,21
VINPUT 22
VINPUT,.23
VINPUT 24
VINPUT,25
VINPUT,.26
VINPUT 27
VINPUT,2R
VINPUT,29
VINPYT,.30
VINPUT,31
VINPUT .32
VINPUT,.32
VINPUT 34
VINPUT,3S
VINPUT,36
VINPUT 37
VINPUT,38
VINPUT .39
VINPUT .60
VINPUT .41
VINPUT 42
VINPUT 423
VINPUT pbds..
VINPUT 45
VINPUT 46
VINPUT,47
VINPUT .48
VINPUT .69
VINPUT,50
VINPUT,SI1
YINPUT .52
VINPUT ,G3
VINPUT G4 -
VINPUT 55
VINPUT,56
VINPUT .57
VINPUT .58
VINPUT,59
VINPUT 60
VINPUT,.61 -
VINPUT,62
VINPUT .63
VINPUT,64
VINPYT .65
VINPUT .66
VINPUT.L6T
VINPUT,68
VINPUT 69
VINPUT,70



Wide2) = BlJ3)
400 CONTINUE

RETURN

END

SUSROUT INE VVEL(VoX-LSTzoXSTARToYsUrGNUToGhU;P.DUDYonNTcJHX»UB)

C ROUTIME TO CALCULATE v PROFILE.

DIMENSION V(llvX(l)oYll)oU(100-3)9GNUT(100-3)uPll}cDUDY(]OO-J)

DIMENSION UB{1}

COMMON/MARY /NXS
KVT = 1
vil) = 0.
VINT = L0021
VINT = ,0002
C GO TO (5066+68)s LST2

5066 CONTINUE

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

IF(X({3) ={XSTART+4,5DXS)) 6767468

67 CONTINUE
vily=0,
VEJHX )Y =,.01250U813)

SLOPE = (VEJMX) =V (1) /LY (UMXY=¥{1)}

IF{Pi2}.LE.D,) KVT = 2
IF{KYTLLEs1} SLOPE = -SLOPE
D0 1700 J=1eJMX .
viJ)= SLOPE®Y(J)
1700 CONTINUE

G0 TO0 69

68 CALL VELY{VslUsdeXaY)

69 CONTINUE
RETURN
END

- SUBROUYINE YPRESS

COMMON/ SCRAT / ALFS{Z00)+CRETA(200)+Y {1007 +JY(
XX!ES}vYPL(IOOIoTO(lDO!’CF(EOO)oYDD(lOO);U(100v3)nUTllDOloV(lOO},YPﬁESS.ﬁ
GAMT (1000 +GAMF100) sH(200) »USELODI »¥Y(100) +URCLO0) +UUR(IODY,

UP (1000 +W(10003) ¢RI400) «BW (4001 4YYDEL(100) #GNIT (100431 +DUL200)
UTABLE (100) «DUDY (100431 »PS(100+3)3SP{100+3) s THETA(200),
DXD{20+30)9PPCL{20+30)sUUCI20+30) +UEDGE (100) « WP (10014 KPG(100) o
UPG(100)|HC(IOD)nHETAilOO)9RTAB!50)06(99|¢GH199!0A3(10030A3l(100)YPRESS.9

[ RIS R g

TeAG (100} sDUMMY (452)

COMMON/SZ1/ JMXsLMXsNPsUTSs ITRMX s WTyKWAL+OX sUBTIN
COMMON /XIN/S XINCIO0) »ZIN{100) +CPIN(100)»SUL100)

COMMON/CURPT /KDD

COMMON/ PRESSUR /7 P
COMMOMN/SZ3/X.UB

COMMONY/ CURVY / R{(23}
COMMON/DELGFN/DDELTY
COMMON/STAT/PHREF JUREF :
COMMON/PLUB/NCPX+NCPY +KCP»YDEL
COMHON/STP/KSTP
COMMON/XTB/XTB(30)

DIMENSION X{3)sUB()+PI(]})

JHAL = JMX-1

PKKP = 8,/3.

KOD = 1

1 =3

USURF = UBFNT(X{J}UBIN)
SPJUMX = le- [USURF/UREF}=®2

PS(IMX 1) = =Pt])
SPIJMX+I) = SPJMX
GO TO (10+20)KWAL
20 CONTINUE
N0 100 JsleJdMXl
PS(Js1) = =PI}
SP(Js1) = SPUMX
100 CONTINUE
G0 TO 910
10 CONTINUE

208

251+ JYT{25)4DY(25)

VINPUT,T1
VINPUT,.T2
VINPUT,T3
VINPUT .74

VVEL .2
VVEL .3
VVEL .4
_ WVEL,.S
VVEL 6
VVEL .7
VVEL .8
VVEL .9
VVEL.1D
VVELL)1
YVEL.12
VVEL.1]
VVEL 14
VVEL .15
VVEL .16
VVEL .17
VVEL.18
VVEL .19
VVEL .20
VYVEL,.21
VVEL .22,
VVEL .23
VVEL .24
VVEL,25
VVEL .26
VVEL .27

YFRESS.2
YPRESS,3

YPRESS .S
YPRESS.6
YPRESS.T
YPRESS.8

YPRESS.10
YPRESS.11
YPRESS,12

YPRESS,.13"

YPRESS.14
YPRESS.15
YPRESS .16
YPRESS..17
YPRESS,.18
YPRESS,19
YPRESS,20
YPRESS,21
YPRESS ,22
YPRESS.2Y
YPRESS .24
YPRESS .25
YPRESS,.26
YPRESS5,.27
YPRESS.28
YPRESS .29
YPRESS,30
YPRESS .31
YPRESS .22
YPRESS,233
YPRESS . 34
YPRESS,.35
YPRESS,36
YPRESS.37
YPRESS,J8



e et

S50

&0

70

71

nxXx = X{Dr=xi1=-111/12.
0o 901 = 2.3

SPUMX = 1.~ {USURF/UREF)#e2
SPE1+1) = SPUMX

PHIJMX = SPJUMX®,S54UREFa#2 ¢ PHREF
DO 900 J=2sJIMX]

GO TO (502603 KOO

Ji = J

Je = Jdi~1

GO TO 70 :

J1 = JMX] « (J=1)
Je = J1 o+
CONTINUE

IF{I.LE.2) GO TO T1

UINT = ,S*(Up(J1)#e2 + UP{J2}e92)
GO TO 72 )

CONTINUE

UINT = .58 {ULJ14T1)802 + ULJ2,T)922)

72 CONTINUE

RINT = 1./(RCI} * S58(Y{J1} + Y{J2}1))
XINT = (Y{J1) = Y{I2))BUINTHRINTY

SA = SA ¢ XINT

PHI = PHIJMX + SA

SPEJ1s1) = (PHI - PHREF)/ (LS®UREF®*2}

500 CONTINUE

Gl

CONTINUE
GO TO{1+2)sKCP

2 CONTINUE

Do 902 J = l+JMX]
CPSUJe3) ={{5PJe) = SP{Je2 ) /OXXN} B SBUREF#E2

q02 CONTINUE

G0 TO 910

CONTINUE

KSTP = }

L =2

XPZ = X(3} ,
CALL PFIELD(L+XPZoPeYoXTB)
KSTP = 2

G10 CONTINUE

RETURMN
END

OVERLAY (FRI5:4.0)
PROGRAM FELOPT '
COMMON /PARAM/ MACHsALPHALREFASMATIN
COMMON /ITR/ ITR+ITRMAX
COMMON 7FJMAXy JMAX
COMMON/NPT /NPT
COMMON /VELCNM/ NPANEL +NPART » IMAX+EX2PRINT

COMMON /SCRAT/ SINBD(600)COSAD(6H00) »TANANI600} 2UL (600} +WL (600)
TUCL&E00) +WCL{B00)+ACIGR0) +DUM(L200) yXPT(600)+ZPT (600}

ZUCI{21+WC {21 sULJL2 Y o HLJI(2) + DUMMY [1592)
COMMON/GAMM/GATH00) 0
COMMON/POINT /ARRAY (4550)

COMMQN /SEG/ NCMPT ¢NFLAPSNFLPANC (412 TE(4) «CTULL) 9GTL(4) 1
INPU LG o NPL (4) o ISTGEA T sUCU(4) s UCL (4) s WCUTA) +WCL {4)

2XTE (4} 2TE (4 oDELZ{3) +NG{3) «NPG(4) s THKTE (&)
COMMON /GRID/ ZCP(20)CPTIZ0+3014Z6GAP

COMMON /XIN/ XINCL00)»ZIH{100)»CPINILIOO}2SUTLI00)
DIMENSION DELTA(EQOD) + THET(600) sCHORDIGD0) o AP (6000 +2ZP (6000
1XUL3056) »ZU L0904 o XL {I0s4) s ZL (30 +4) »XCORIA00) 4 2ZCOR(E00}y -

2XGRID(30:31e7GRIC(A0+)»0ZDX{30+31»UL600)

EQUIVALENCE (ARRAY+DELTA) « (ARRAY(H01)sTHET}» (ARRAY{12012+CHORD) »

1LARRAY(1801) . XP )y (ARRAY (2401} +2P ) -
Z{ARRAY(3001) «XU) s (ARRAY(3121) XL}
JCARRAY (3241 ) « ZU) » (ARRAY (33611420}
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0 901 REPRODUCIBILITY. OF THE
asuﬁr = UBFNT(X(1)yUBIN) ORIGINAL PAGE IS POOR

YPRESS.]39
YPRESS .40
YPRESS,.61
YPRESS .42
YPRESS .43
YPRESS .44
YPRESS .45
YPRESS .46
YPRESS.47
YPRESS..48
YPRESS .49
YPRESS.S0
YPRESS .51
YPRESS,5¢2
YPRESS.53
YPRESS .54

YPRESS.55 '

YPRESS.56
YPRESS.G7
YPRESS.58
YPRESS .59
YPRESS.60
YPRESS,.61
YFRESS .62
YPRESS .63
YPRESS .64
YPRESS .65
YRPRESS,66
YPRESS.67
¥FRESS .68
YPRESS .69
YPRESS..TO
YPRESS,.T]
YPRESS.7T2
YPRESS,73
YPRESS.74
YPRESS .75
YPRESS .76
YPRESS.T7
YPRESS,78
YPRESS.T9
YPRESS, 80

YPRESS,.8])

FELDPT,LI
FELOPT .4
FELOPT .S
FELDPT.6
FELDPT .7
FELDPT .8
FELDPT,.9
FELDPT,10
FELDPT, 11
FELOPT,12
FELOPT,!3
FELOPT.14
FELDPT.1S
FELDRY, 16
FELOPT, 17
FELDPT .18
FELDPT.19
FELDPT,20
FELDPT .21
FELORT 22
FELDPT,.23
FELDPT 24
FELDPT .25



10

50

4 (ARRAY ({34611 «XGRID)Y » (ARRAY(3571) +2GRIDY » (ARRAY(3661)4DZDX) »
S (ARRAY (3751) +XCOR) ¢ {ARRAY (4351} +ZCOR)}
REAL MACH \
EPS=1.0E=6

PI=3.,14159265%

REFA=]1,0 ;

KTE = 0

DO 1 N =1+NCMPT .

IF(THRKTEIN) «iT204) KTE = 1

CONTINUE

NCPZ2=2D

REWIND 3

NF=NFLAP=-NFLP+]

NGRID=NG (NF)

NPP = NCMPT-NFLAP#NF

NP = NPT=MHPU{NPP)+NPGINPP)~

CalLl SECONCITIME) :

WRITE(6+602) TIME

REWIND 7

READ{TY ARRAY -
REWIND 7

CONTINUE
IF(ITR.GT.1) GO 10 8
DO 7 J=1sJMAX

atd) = 0.

CONTINUE

CONTINUE
ALP=ALPHA/ST 2957795
COSAL=CO0SLALP)
SINAL=SIMILALPR)
BYT2=1.-MACH®*MACH
RB2=1.0/8T2
BETA=SQRT(8T2)
CON=1 ./ (2.9P1)
ACON=RETA®RCON
XSTART=XGRID(1+NF)
ZSTART=ZGRID{Y oNF)
NXG=XTE(NF)}=XSTARY
DZ2G=2YE(NF)=ZSTART

IGAP = DIG
DD 10 M=1sNCPZ .
ZCP (MY = DELZ(NF)2FLOAT{M=1)

DO S0 N=1sNPANEL

RD=BFETA®TANI{DELTAIN))}

TANBD (N) =BD -
COSBL(NY=1,./SQRT{1,+A0%80}

SINAD (N} =BORCOSBO (N)
I=0

DO 300 INS1WNGRID
I=1+1

APT(1}=XGRID{INsNF)
ZPT(1)=Z2GRID{INNF)
CPIML1,IN)RCPINIINSNP)

UPT=0,

DZX=DZDX{INeNF)
COSD=1,0/50RT(1.0+DZX*DZX)
SIND=COSD®DZX

DO 300 IM=2eNCPZ

I=1+1 .
ZPT(1)=ZGRID{INSNF)Y+Z2CP (IM)=2COSD
XPTCII=XORIDIINANFI=ZCP(IM)RSIND
IF{ITR.GT-1ANDLKTEER,0) GO TO 292
IF(ITR.GT.2) GO YO 292

XK]=XPT {1}

21=ZPT (I}

J=0

K=0

JL=0¢

J1=0
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FELDPT,26
FELDPT,27
FELDPY.2B
FELDPT,29
FELDPT.30
FELDPT.31
FELDPT,32
FELDPT,33
FELDPT, 24
FELDPT,2S
FELDPT,36
FELDPT,37
FELOPT,38
FELDOPT.39
FELDPT .40
FELDPT .41
FELDPT .42
FELNPT .63
FELDPT (44
FELDPT .45
FELDPY .46
FELDPT.4T
FELOPT,68
FELOPT.49
FELDPT,.S50
FELDPT,51
FELDPT,.52
FELOPT,S3
FELDPT,S4
FELDPT.SS
FELDPT,56
FELOPT.S7
FELDOPT.S8
FELDPT .59
FELDPT,60
FELDPT.61
FELDPT,62
FELDPT,.63
FELDPT (64
FELDPY.65
FELDPT .66
FELDPT .67
FELOPT,6B

FELOPT.69 ~

FELDPT,.TO
FELDPT .71
FELDPT,.72
FELDPT .73
FELDPT .74
FELDPT,7S
FELDPT.76
FELDPT,77
FELOPT,.78 .
FELDPT .79
FELDPT,.B0
FELDBPT,B1
FELOPT,B2
FELOPT.8]
FELDPT .84
FELDPT.BS
FELDPT .86
FELOPT .87
FELDPT .88

FELDPT,B9

FELDPT,90
FELDPT.91
FELDOPT.92
FELOPT.92
FELDPT, 94



55

56
S8

60

ad

S0

160

160

00 275 N=1+NCHPT

=JT+1
Tt eNc -2 REPRODUCIBILITY OF THE
‘dﬁﬂigi ‘ ORIGINAL PAGE IS POOR

DO 250 NSIDE=1,2
1F(NSIDELEQ«1) NL=NPU(N}~1
IF{NSIDEEG+2) NL=NPL{N}=1
KL 1=NL+1

DO 225 L=1sNL

J=J+1

K=K+]

IF(1.67.1) GO TO s8
IF(NSIDELEG.2) GO TO 55
XC=XU{L*1sN)Y=-XU(LsN)
Z2C=ZtL* 1 eRNY=ZU (LN}

GO TQ 56

KC=AL (Lol oeN)=XL{LsN)

ZCsZL L1 oN=ZL L+ N)

CHORD {K)=SGRT{XCUXC+AT28ZCR2C)
00 106 M=l.2

LlzL+M=1]

IF{NSIDE.EQ,.2)Y GO TO &0
DX=XT~XU{L1l+N)
NZ=1Z1-ZUL1,N)}RBRETA

GO TO BO

DX=XT=XL (LN}
DZ=(Z2I1=-ZL(LY«N))*RETA
XPM=DX8COSBD (K)+[Za5TNEBDIK)
ZPM=NZoCOSRD(K)Y«OXPSTNBD{K)
IF(ARS{XPM) +LELEFPS) XPM=0,
IF(ABS{ZPN) L LE.FPS) ZPM=Q,

CRPMZ=XPMRAPM+ZPNA72DM

RPH=0.

IF(RPM2,.GT.0. ) RPM= SQR1IRPH2)
6=0.

IF(RPM.GTo04) G=ALOG(RPM)
F=P1/2,.

IF(XPM,Ea0e JANDLZPMLEQ.0.) GO TO 90
F=ATANZ (ZPM o xPM)

CONTINUE
IF(NS]QE-EQ.?_-ANUtZP“.EQnOc) F==F
UC) (M)y==F

WCIH)==G

ULJ (MY == (XPMaF +7PM#G) /CHORD (K}
WLJ(MY= (ZPMoFeXPMe{]1.-G))/CHORD{K)
CONTINUE

UCPM=sUC 1 =uLJ (1) +ULI (2D
WCPHM=WC {1 ) =wl i) +WL J(2) .
ULPM=ULJ (1Y -uLJ(2)=UCJ (2]
WLPMsSWL (1) =l J 12 =WCJ(2)
USPM=WC (2} =wCJI1)

WSPH=UCH ]} =UCJI(2)
UC{.H={UCPMeCOSRC {K) -WCPM»STNBD{K) ) *CON
WC T = (WCPMECOSBO (K) +1JCPHRSINBD (K] ) #BCON
UL () ={ULPHECOSRE {K) =KLPM®*S{NBD (K} #CON
WL ()= (NLPMeCOSBO (K) sULPR®STINBOIK ) ) #BCON
USJ= (USPN2COSBD (X ) =WSPMeSTNAD (K) ) *BCON
WSJS (WSPMPCOSBD (K +USPMESINGD(K) ) *CON
UCJT=UCJT+USY

WCJT=HCIT*+H5

1F (NSIDE.EG.2+.AND.L.EQ.) } 6O TO 160
IF(LoGTa1} UCL{H =UCIIY UL (J-]1}
IF(LGTal} HF‘JI‘HC(J)*HL(J-]’
GO T0 200

UCEJLY=UCTIL Y +UC (U}

WC(JILY=WCJLY +WC L)
uL (J=1)=ul thy ' L
WL{J-1)=Wk (D : : :

-
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FELDPT.95

FELDPT.96

FELDPT.97

FELDPT.9B

FELDPT.99

FELOPT.100
FELOPT,.101
FELOPT.102
FELDPT 103
FELDPT,104
FELDPT,.105
FELDPT,106
FELDPT.107
FELOPT.108
FELDPT,109
FELDPT.110
FELDPT .11
FELDPT.112
FELDPT.113
FELDPY,114
FELDPT,.115
FELDPT.116
FELDPT.117
FELOPT,118
FELDPT.119
FELDPT.120
FELOPT,121
FELOPT,122
FELDPT,123
FELDPT,.124
FELDPT,125
FELDPT.126
FELDPT,.127
FELDPY,128
FELDPT,.129
FELDPT.130
FELDPY.131
FELOPT, 132
FELOPT.133
FELOPT.114
FELDPT,135
FELDPT.136
FELDPT,137
FELDPT.13R
FELOPT.139
FELOPT.140
FELDPT, 141
FELDPT 142
FELDPT.143
FELDPT.144
FELDPT,145
FELDPT,146
FELDPT,.147
FELOPT,148
FELDPT,149
FELDPT,.150
FELOPT,151
FELOPT.152
FELDPT,153
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22%
250

275

285
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292

294
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300

S00
501
601
602
6640

J=J=1 ‘ ,
G0 TQ 225
CONT INUE
IF(LLT.NLY GO TO 225
1F (NSIDELEQ.?) GO YO 220
UCU (N =UL (J} :
HCUIN) =L {J)
GO TQ 225
UCL (N =UL {1}
WCL (NI =WL {J)
CONTINUE
CONTINUE
J=J+l
UC(JITI=UCJT
WCLJTY=WCJIT
IF (THKTEAN) «F 0204 0R+ ITR4GT, l) 60 TO 275
UCIJT1=0,
WC(JT)=0.
CONTINUE
J=0
K=0
B0 290 N=1:NCMPT
J2=NC N}
J1=J2=1
JT=J2=2
DO 290 JJ=1,42
NERLS
IF(JL.GT.JT)Y GO TO 285
K=xX+]
uL tJy=uciK)
WL Y =WC (K}
GO T0 290
IF{JJ.EQ.J2} GO TO 286
UL (J)=UCULN)
WL (JI=WCUIN)
GO Ta 290
UL ()Y =uCL (N)
WL () sWCL (N}
CONTINUE
ARITECD) (UL () wWL (I} 9 J=]1 s JMAX)
GO TO0 294
CONTINUE
READ (Y UL (J) «WL (S} o Jdzl e JMAX)
CONTINUE
UPT=0.
APT=0.
00 295 J=lsJUAX
UPT=UPT+UL () #GA{J)Y=HL (J)#Q(J)#REE
WPT=WPT+WL L) #GAT) UL (D 2Q (N
UPT=UPT+«COSAYL
WPT=wPT+STNAL
CPIC(IMsINY =1, 0-UPTaURPT-WPTaWPT
CONTINUE
CALL SECOND(YIME)
WRITE{6+602) TIME
RETURN
FORMATIILIS)
FORMAT(IF1i0.n) .
FORMATAEIH +10F10.5)
FORMATL{IH +BHTIME =4F10.5)
FORMAT{TIS«+9F 10.5}
END
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