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INTRODUCTION

This report is a supplement to reference 1 and describes the usage
of a computer program implementing an improved aerodynamic panel method
described in reference 1. The method is applicable to cambered wings
exhibiting edge-separated vortex flow at subsonic and supersonic speeds.
The original method of the suction analogy (ref. 2) has been improved
by determining the appropriate position and hence orientation of vortex
force on cambered wings, as well as utilizing an effective angle of
attack in supersonic flow.

In the following, the program capabilities, input format and out-
put format are described. Then, input data of three sample test cases

and the corresponding output, as well as the program listing are given.

PROGRAM CAPABILITIES

This program has the following main features:

(1) It is applicable to nonplanar wing configurations in subsonic and
supersonic flow, such as wing-winglet, wing-vertical fin combina-
tions, etc. TFor a wing with dihedral, it may be represented by
up to five (5) contiguous spanwise panels with different dihedral
angles.

(2) Arbitrary camber shapes may be defined at ten (10) or less spanwise
stations. Option for exactly defining leading-edge flap geometry is
also provided.

(3) The distribution of wing twist can be prescribed in a general way.

(4) The vortex-1ift effect is calculated through the use of Polhamus'

suction analogy.
1
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INPUT DATA FORMAT

Group 1 TFormat (13A6), 1 card

TITLE (I) A descriptive phrase describing the case to be run.

Group 2 Format 8(6X, I4), 1 card

NC Number of spanwise sections on the right wing (bounded by points of

discontinuities in geometry, such as change in sweep, edges of flap

segments, panels with different dihedral angles, etc.) Limited to 5.

(See Sketch 1).

M1(I), I=1, NC Number of spanwise strips in each spanwise section.

There are NC numbers.
Sketch 1).

IWING

Maximum total number of strips is 48.

(See

Last wing spanwise strip number, cumulative from center line,

and used for a wing in combination with a tail. winglet or vertical

fin. For a wing alone, set

NWING

most outboard section.

IWGLT

inboard of wing tip.

> Y
Spanwise
1 strip NC=3
qI|| NWING=3
Ly
Ly
P!
TR
Spanwise
xVY section
Sketch 1.

1 if a winglet is present.

The numerical value of last wing spanwise section,

i. e., its

= 2 if a vertical fin is present

= 0, otherwise.

3> Y
_ NFP=1
ML=3}L NIW(1)=2
~
. ~1|
CE ~ - ~ -
NW(2)=2 : ~ ~ I~ -
- Y ,—Chordwise
\\‘ / section
T.E.
* Flap
X
Sketch 2.



Group 3 Format 8(6X, I4), 1 card

NFP Number of trailing-edge flap segments. Limited to 5.

NJW(I), I=1,NFP Numerical value of the spanwise section in which the trailing-
edge flap segment is contained. For either clean or full-span flap
configurations, set NFP = 1 and NJW(1) = 1.(See sketch 2).

NVRTX The spanwise strip number at which and outboard of which the leading-
edge vortex 1lift effect is not included. Full vortex 1lift effect is
assumed if this value is set to zero.

Group 4 Format 4(6X, I4), 1 card
NW(1) ) Numbers of chordwise aerodynamic panels in chordwise sections
NW(2) ) (See Sketch 2). The chordwise section may be bounded along
trailing-edge flap hinge line or winglet leading edge. NW(2) = 0
for clean configurations. NW(1) + NW(2) is limited to 20.
ICAM = 0 for non-cambered airfoils.
= 1 if camber ordinates are to be read in.
= 2 if camber slopes are defined analytically in subroutine ZCDX.
= 3 1if there are flat leading-edge flaps attached to a non-cambered

wing.

IST Number of y stations at which camber ordinates are read in. Limited
to 10. If ICAM = 3, IST is the number of leading-~edge flap segments;
for example, IST would be 1 for a simple flat leading-edge flap.

If ICAM = 1, at least two y stations are needed, one being at the
root and the other being at the tip.

Note: If a tail, winglet or vertical fin is present and has camber, only
one camber shape is permitted. The last y station is used to

describe that shape.



Omit Groups 5, 6, and 7 if ICAM # 1. Repeat Groups 5, 6, 7 IST times.

Group 5 Format 4F10.6
YT(I) y-station at which camber ordinates are read in.

XNUM number of camber ordinates to be read in. Limited to 21.

CURV(I) 0. if camber is to be formed by connecting straight segments, with

first segment being regarded as flat leading-edge flap.

1. if cubic spline interpolation is used.

1]

2, if cubic spline interpolation is used, with first segment
being flat leading-edge flap.

CHND(I) Chord length at YT(I) station.
Group 6 Format 8F10.6

XT(I,J) x/c-values at which camber ordinates are read in for YT(I) station.

Group 7 Format 8F10.6

CA(J) z/c-values of camber ordinates at the corresponding XT(I,J)-locations.

Omit Groups 8, 9 and 10 if ICAM # 3. Repeat IST times.

Group 8 Format 2F10.6
YLEF (I,1) Extreme inboard y-coordinate of Ith flat leading-edge flap segment.
YLEF (I,2) Extreme outboard y-coordinate of Ith flat leading-edge flap segment.
Group 9 Format 6F10.6
XLF(I,1)Y First corner point coordinates of Ith flat leading-edge flap segment.
YLF(I,1) \ See sketch 3.

Z1

XLF(I1,2) ) Second corner point coordinates of Ith flat leading-edge flap segment.
YLF(I,2) .

z2



Group 10 Format 6F10.6
XLF(I,3)\ Third corner point coordinates of Ith flat leading-edge flap segment.

XLF(I,3)

"

Z3 y

XLF(I,4)\ Fourth corner point coordinates of Ith flat leading-edge flap segment.

YLF(I,4)

Z4 p Note:

The flat flap must be inside the
boundary of planform described in

Group 13.

7

4 Sketch 3.

Group 11 Format 8F10.6
AM Freestream Mach number
HALFSW Half of reference wing area, same units as (CREF) squared.
CREF Reference chord length
ALPCON = 1. if C, and Cm are to be computed. For this case, set T.E. flap
angles to zero. O:herwise, set ALPCON = 0.
/ DF(I), I=1, NFP Trailing-edge flap angles in degrees, inboard trailing-edge

flap segment first.

Group 12 Format 4F10.6, 1 card
FALP number of angles of attack to be processed.
ALPI Initial angle of attack in degrees to be processed.

ALPIN incremental angle of attack in degrees to be processed.

PTION 1. if detailed aerodynamic loading is to be printed.

= 0. 1f only overall aerodynamic characteristics are to be printed.

S0P =1. if effective angles of attack in supersonic flow are to be used.
Use this option only if the leading edge is subsonic.

=0, otherwise.

Note: Set FALP, ALPI, and ALPIN to O. if ALPCON = 1.0.



Group 13 Format 8F10.6
Corner-point coordinates of a spanwise section. Scec sketch 4a.
XXL(1) L. E. X-coordinate of the inboard chord.
XXT(1l) T. E. X-coordinate of the inboard chord.
YL(1) Y-coordinate of the inboard chord.
XXL(2) L. E. X-coordinate of the outboard chord.
XXT(2) T. E. X-coordinate of the outboard chord.
YL(2) Y-Coordinate of the outboard chord.
YA elevation of the spanwise section.

DIHED dihedral angle in degrees for the section.

<§5XXL(1),YL(1))

/—(XXL(2) ,YL(2))

NC=3

(XXT(1),YL(1))
DIHED ‘ﬂ\\ NW(2)%0

> Y 4 /‘

Looking Upstream (XXT(2),YL(2))~ VA Flap

Numbers inside panels denote
input order.

Sketch 4 a.

NC=3 NC=2
NW(2)=0 NW(2)%0

Vertical Fin

(Section 1 should have Zi-Constant percent

uniform dihedral angle) chord line Winglet

Sketch 4 b,



Group 14 TFormat 3F10.6

1. if control point locations are to be calculated for this section

FCN
based on 2-D theory.

0. if control point locations calculated for a preceding spanwise

section are to be used. (For the aft most chordwise section, FCN
should be the same as the corresponding leading chordwise section)

SWK Leading edge sweep angle of spanwise section projected on the X-Y plane,
in degrees.

Hinge line location in fraction of local chord. (true also for non-flapped

[c]
]

spanwise sections in a partial-span trailing-edge flap configuration)
= 1. for a configuration without trailing-edge flap segments,
TR Taper ratio for the section (i.e. tip chord/root chord of the tip section).,)
Note. Groups 13 and 14 are to be repeated NC times. With trailing-edge flaps or
winglet, another NC cards are needed to describe the flap and the
associated regions. The order of input is illustrated in Sketch 4., Panels

with dihedral must be rotated to X-Y plane for geometric description.

Group 15 should be omitted if ALPCON = 1.0

Group 15 Format 2F10.6, 1 card

TWIST1

0. if there is no wing twist

1. if there is wing twist

RINC Root chord incidence in degrees -

Groups 16, 17, and 18 should be omitted if TWIST1l = O.

Group 16 Format 2F10.6, 1 card

YNUM Number of y- stations to be used to describe twist distribution.

TCURV 0.if the twist distribution is assumed to have piecewise linear

variation.

1.if cubic spline interpolation is used.



Group 17 Format 8F10.6
YIS(I) Nondimensional (based on semispan) y coordinates at which twist
angles are defined. YNUM numbers. Limited to 21.
Group 18 Format 8F10.6
CA(I) Twist angles in degrees at the corresponding y-stations. Negative

for washout (i.e., leading-edge down) ,

Group 19 should be omitted if IWING = O.

Group 19 Format 4F10.6, 1 card
TINC Tail incidence angle in degrees
HALFSH Tail half area. If the tail is to represent the winglet at
the tip, put HALFSH = HALFSW. 1If the tail is a vertical fin
inboard of wing tip, set HALFSH = fin area.

POS Winglet position indicator. The number, or key value, used
for the configuration is dependent on whether the winglet is
attached to the wing first or second chordwise section,
respectively. Key values are indicated in sketch 5. If
there is no winglet, it should be 0.

CAMT 0, if the tail is not cambered.

1, otherwise.



POS = 11.

POS = 22, 0.

h Sketch 5.

To run additional cases at the same time, repeat groups 1-19.
Remarks:
(1) With the existing dimensions for the arrays DQ(140, 140) and
GAMMA (19600), a total of 140 panels can be used. The minimum
memory for execution is 58K (decimal). If the dimension for
these two arrays is increased, up to 200 panels can be accepted.
(2) Three working disk files are needed in execution. They are
designated as (01), (02), and (03).
(3) If the number of panels is to be increased, the following statements

(see program listing for statement identification) must be changed:

SSC 10 DQ(N,N), N being the number of panels.
SSC 11 GAMMA (M), M being at least (N+1)#**2/4.
SsC 38 IQ = N.



¢

(2)

(3)

(4)

(5)

(6)

OUTPUT FORMAT

First, all input data will be printed.

HALFSW

half of reference wing area

CREF reference chord

Panel endpoint coordinates and edge slopes:

(X1, Y1) coordinates of the inboard endpoint of a panel edge

(X2, Y2) coordinates of the corresponding outboard endpoint of a panel edge

BP tangent of sweep angle of a panel edge. The first BP is for
the upstream edge and the second BP is for the downstream
edge of a panel.

Control point coordinates

One set of (XCP, YCP, ZCP) defines a control point location.

Pressure distribution in attached flow

XV nondimensional chordwise location (referred to local chord)

YV nondimensional spanwise location (referred to wing semispan)

Cp = ACp

Sectional characteristics

Y/S nondimensional y-station, referred to wing semispan.

CL  sectional 1ift coefficient

cM sectional pitching moment coefficient about the y axis.

CDI sectional induced drag coefficient.

CS*C sectional suction coefficient multiplied by local chord.

CAV sectional axial (along x-axis) force coefficient due to leading

edge vortex
The next group of output variables is the overall aerodynamic characteristics

in attached potential flow. If AIPCON = 1.0, the 1lift and pitching moment

fficdi il .
coe clents will be CLa and CMa
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(7) 1f ALPCON = 1.0, the factors, K, K and K etc. to be used in
P Vv, le v

’ 3 b

the method of suction analogy for a noncambered wing will be printed next.

They are used in the following formulas:

C., =K sinacosza + (K + K )sxnzacosa
p v V,5€e

L ,Re s
CD. = CLtana
1 - - —
X 2 xse
C = K sinucosa P + K sin o + K sin o
m P v,%e C v,se C
ref ref ref

(8) The bending moment distribution and the bending moment coefficient at
the root chord will be printed next (attached-flow results only).

(9) Finally, overall aerodynamic characteristics for attached flow and
vortex-separated flow will be summarized. Most variables are self-
explanatory. In the attached flow results, CB is the root chord bending
moment coefficient. In the separated flow results, CAV is the total

axial force coefficient due to leading-edge vortex.



SAMPLE INPUT AND OUTPUT

1. First Sample Case

Input Data

RAO CONFIGURATION
2 12 2 0 2 0
1 i 0
10 0 3 1
1283 3.25997
=2,.04 _e1283 0, -2,5026 .8821 -.0677
4,445 3.2597 -,254 4,445 2.7312 O,
o2 15,1968 6.773 0. 0,
1. 16. 0. 1‘
-5,08 5,08 0, 3.433 5.08 2.,9135 0,
1. 71,107 1, 0.
3,433 4,445 2.9135 4,445 4,445 3.2597 0,
1. 71.107 1. 0.
0. 0.
«(-5.08,0.)
(~2.54,.7283)
(-2.5026,.8821)
Leading-Edge
Vortex Flap
(3.433,2.9135)
(4.445,2,7312) (4.445,3.2597)

| N (4.445,2.9135)
(5.08,0.)—" N(5.08,2.9135)




Output

ponnpoBssssaRRRNRR RS AREARRRRE RO,
RAO CONFIGURATION

sasasspaaasessEERERESSsERAR SRR s SRt NG

INPUT DATA
2 12 2 0 2 0
1 1 0
10 0 3 1
«728300 3,259700
«2.,540000 .728300 0,000000 =-2,502600 .882100 -,067700
4,445000 3,259700 =,254000 4,445000 2731200 0,000000
.200000 15.,196800 &,773000 0,000000 0.000000
1,000000 16,000000 0.,000000 1.000000 0.000000
-5,080000 5,080000 0,000000 3.433000 5.080000 2,913500
1.000000 71,107000 1,000000 0,000000
3,433000 4,445000 2,913500 4,445000 4,.,445000 3,259700
1.000000 71,107000 1,000000 0,000000
0.000000 0,000000
HALF SW= ,L15197E+02 CRFF= ,67730E+01
PANEL ENDPOINT COORDINATES AND FDGE SLOPES =
X1 X2 Yl Y2 RP BP
-5,08000 ~4,80340 0,00000 .09467 2.92192 2.85041
=4,83137 =4,56153 0,00000 .09467 2.85041 2.64290
-4,1098] =3,85962 0,00000 . 09467 2.64290 2.31969
-2,98595 «2,76636 0,00000 . 09467 2.31969 1.91242
-1,56981 ~1,38877 0.,00000 «09467 1.91242 1.46096
-o00000 .13830 0,00000 .09467 1.46096 1,00950
1.56981 1,66537 0,00000 .09467 1,00950 .60223
2.98595 3,04296 0,00000 .09467 . 60223 27902
4,10981 4413622 0.,00000 .09467 «27902 07150
4,83137 4,83814 0,00000 009467 07150 .00000
-4,80340 =4,32653 09467 25787 2.,92192 2.85041
-4,56153 =~4,09634 .09467 .25787 2485041 2.64290
-3,85962 =~3,42829 .09467 .25787 2.64290 2.31969
-2,76636 =2,38778 09467 25787 2.31969 1.91242
-1,38877 =1.,07665 .09467 25787 1.91242 1.46096
.13830 37673 . 09467 .25787 1,46096 1.00950
1.66537 1.83012 09467 .25787 1,00950 60223
3,04296 3.14124 . 09467 25787 60223 27902
4,13622 4,18176 .09467 .25787 027902 «07150
4,83814 4,84981 .09467 25787 « 07150 .00000
-4,32653 =~3,64608 25787 49075 2.92192 2.85041
-4,09634 =3,43254 ., 25787 49075 2.85041 2.64290
«2,38778 <«1.84757 .25787 49075 2.31969 1.91242

0.000000

0.,000000

13
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-1,07665
«37673
1.,83012
3.14124
4,18176
4,8498]
-3.,64608
-3,43254
-2,81281
-1.84757
-,63129
« 71696
2,06521
3.28149
4,24673
4,86646
'2.80159
-2.,60872
-2,04897
-1,17714
-,07857
1.13%920
2.35698
3,45555
4,32737
4,88712
-1,84215
-1,67275
-1.18114
-+41544
«54940
1,61893
2.68846
3.65329
4,41899
4,91060
-.82350
~.67903
-¢25977
«39325
1,21611
2.12825
3.04039
3.86325
4,51627
4,93553
«19515

« 31469
66161
1,20195

-.63129
71696
2.,06521
3,28149
4,24673
4,86646
-2080159
~2.60872
-2.04897
-1,17714
‘.07857
1.13920
2.35698
3.45555
4,32737
4,88712
~1,84215
~1.67275
-1.18114
-4 41544
54940
1.61893
2.68846
3,.65329
4,41899
4,91060
-.82350
-067903
'025977
«39325
1.21611
2.12825
3,04039
3.86325
4,51627
4,93553
19515
«31469
66161
1,20195
1.88282
2.63757
3.39232
4,07320
4,61354
4,96046
1.15459
1.25066
1.52944
1.96365

.25787
.25787
.25787
.25787
25787
.25787
.49075
49075
,49075
.49075
.49075
.49075
L49075
«49075
.49075
.49075
.77976
.77976
L77976
.77976
77976
.77976
,77976
L77976
,77976
LT77976
1.10813
1,10813
1,10813
1.10813
1.10813
1.,10813
1.10813
1,10813
1.10813
1.10813
1.45675
1.45675
1.45675
1.45675
1.45675
1.45675
1.45675
1.45675
1.45675
1.,45675
1.80537
1.80537
1.80537
1.80537

49075
.49078%
249075
49075
49075
49075
77976
77976
.77976
.77976
77976
.77976
.77976
77976
77976
.77976
1,10813
1.10813
1,10813
1.10R13
1,10813
1.10813
1.10813
1,10813
1,10813
1.10813
1.45675
1.45675
1,45675
1.45675
1,45675
1.45675
1,45675
1.45675
1.45675
1.,45675
1.80537
1.80537
1.80537
1.80537
1.80537
1,80537
1.80537
1.80537
1.80537
1.80537
2.13374
2.13374
2.13374
2.13374

1.,91242
1.46096
1,00050

00223

27902

«07150
2,92192
2.85041
2.64290
2.31969
1.,91242
1.46096
1,00950

60223

27902

«07150
2,92192
2eR5041
2.64290
2431969
1,91242
1.46096
1.,00950

60223

027902

07150
2,92192
2.85041
2,64290
2.31969
1,91242
1.46096
1,00950

«60223

027902

« 07150
2.92192
2.85041
2.64290
2,31969
1491242
1,46096
1,00950

60223

27902

207150
2.92192
285041
2.64290
2431969

1.46096
1.,00950
60223
27902
207150
«00000
2.85041
2.64290
2.31969
1.91242
1,46096
1.00950
60223
«27902
«07150
.00000
2.85041
2.64290
2.31969
1.91242
1.46096
1.00950
+60223
27902
«07150
.00000
2.85041
2.64290
231969
1.91242
1.46096
1.00950
60223
27902
«07150
«00000
2.85041
2.64290
2.31969
1.91242
1.46096
1,00950
60223
«27902
«07150
00000
2,85041
2.64290
2.31969
1,91242
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1.88282
2.63757
3,39232
4,07320
4,61354
4,96046
1.15459
1.25066
1.52944
1.96365
2.51079
3.11730
3,72381
4,27094
4,70516
4,98394
1.99908
2.,07448
2.29328
2.63408
3.06351
3.53954
4,01557
4,44500
4,78580
5,00460
2,67953
2.73827
2.90876
3.17429
3.50887
3.87977
4,25066
4,58525
4,85078
5,02126
3,15640
3,20347
3.34008
3.55287
3.82099
4.,11820
4,41541
4,68353
4,89631
5.03293
3.43300
3.45777
3,52964
3.64158

2.51079
3.11730
3,72381
4,27094
4,70516
4,98394
1.99908
2.07448
2.29328
2,63408
3,06351
3,53954
4,01557
4,464500
4,78580
5,00460
2.67953
2.73827
2.90876
3,17429
3,50887
3,87977
4,25066
4,58525
4,85078
5,02126
3,15640
3,20347
3,34008
3,55287
3,82099
4,11820
4,41541
4,68353
4,89631
5,03293
3,43300
3.47330
3,59027
3,77246
4400202
4,25650
4,51098
4,74054
4,92273
5,03970
3,93900
3,95138
3,98732
4.04329

1.80537
1.,80537
1,80537
1,80537
1.80537
1.80537
2.13374
2.,13374
2.13374
2.13374
2.13374
2.13374
2.13374
213374
2.13374
2.13374
2.42275
2.42275
2.42275
2.42275
2.42275
2.42275
2.42275
2.42275
2.42275
2.42275
2.,65563
2.65563
2.65563
2.65563
2.65563
2.65563
2.65563
?2.65563
2,65563
2.65563
2.81883
2.81883
2.81883
2.81883
2.81883
2.,81883
2.81883
2.81883
2.,81883
2.81883
2.91350
2.91350
2.,91350
2.91350

2.13374
2.,13374
2.13374
2.13374
2.13374
2.13374
2.42275
2.42275
2.42275
2.42275
2.42275
2.42275
2.42275
2.42275
2,42275
2.42275
2.65563
2.65563
2.65563
2.65563
2.65563
2.65563
2,65563
2.65563
2.65563
2.65563
2.81883
2.81883
2.81883
2.81883
2.81883
2.81883
2.81883
2.81883
2.81883
2.811883
2.91350
2.91350
2.91350
2.91350
2.91350
2.,91350
2.,91350
2.91350
2.21350
2.91350
3.08660
3,08660
3.08660
3.08660

1.91242
1,46096
1.00950

60223

«27902

«07150
292192
2.,85041
2.64290
2.31969
1.91242
1.46096
1,00950

60223

«27902

« 07150
2.92192
285041
2.64290
231969
1,91242
1,46096
1.00950

«60223

27902

« 07150
?2.,92192
2.85041
2.,64290
2431969
1.91242
1.46096
1,00950

60223

«27902

« 07150
2.92192
2.85041
2,64290
231969
1.91242
1.46096
1.00950

60223

«27902

«07150
2.92317
285163
2464403
2.372068

1.46096
1,00950
60223
27902
«07150
«00000
2.85041
2.64290
2.,31969
1.91242
1.46096
1,00950
60223
027902
«07150
«00000
2.8504)
2.64290
2.31969
1.91242
1.46096
1.00950
60223
027902
«07150
«00000
2,85041
2.64290
2.31969
1.91242
1.46096
1.00950
«60223
27902
.07150
«00000
2,85041
2.64290
2.31969
1.91242
1.46096
1.00950
60223
«27902
« 07150
« 00000
2.85163
2.64403
2.32068
1.91324
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3.78264
3.93900
4,09536
4,23642
4,34836
4,42023
3.93900
3.95138
3.98732
4,04329
4,11382
4,19200
4,27018
4434071
4,39668
44,43262

4,11382
4,19200
4,27018
4,34071
4,39668
4,43262
4,37721
4,37887
4,38368
4,39118
4,40063
4,41110
4,42158
4,43103
4,43853
4,44334

2.91350
2.91350
2.91350
2.91350
2.91350
2.91350
3,08660
3,08660
3,08660
3,08660
3,08660
3.08660
3,08660
3,08660
3,08660
3.08660

CONTROL POINT COORDINATES=

Xce
-4,74658
=-3.,04204

-015508
2.81805
4,75050
-4,39031
-2.T4757
«03472
2.90005
4,76244
-3.81959
"2.27584
« 33877
3.03143
4,78158
=-3,06757
'1.65427
073941
3.20453
4,80680
-2.17797
‘091898
1.21334
3.40931
4,83663
=1,20247
-011270
1.,73303
3,63385
4,86934

YCP
04233
04233
04233
«04233
04233
16686
«16686
«16686
16686
16686
36636
36636
36636
36636
36636
62922
62922
62922
«62922
.62922
.94018
«94018
94018
94018
94018
1.28116
1.28116
1.,28116
1,28116
1,28116

Z2CP
0,00000
0.,00000
0.00000
0,00000
0,00000
0,00000
0.00000
0,00000
0,00000
0.00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0.00000
0,00000
0.,00000
0,00000
0,00000
0,00000
0.00000
0,00000
0,00000
0,00000
0,00000
0.,00000
0,00000

3,08660
3.08660
3.,08660
3.08660
3.08660
3,08660
3.2365]
3.23651
3.23651
3,2365)
3.23651
3.,23651
3,23651
3.23651
3.23651
3.2365)

xCP
-4,09761
-1,68385
1.39576
3.97368
5,07315
-3,76488
-1,43863
1.,52933
4,01379
5,07340
-3,23184
-1,04578
1.7433]1
4,07804
5,07380
-2,52949
-.52815
2,02526
4,16271
5.07432
-1,69864
.08418
2.35880
4,26287
5.,07494
'078757
75563
2.72454
4,37269
5.07562

1,91324
1.46158
1.00993
«60249
27914
07153
2.92317
2.85163
2.64403
2.32068
1,91324
1.46158
1,00993
«60249
«27914
07153

Ycp
+04233
«04233
« 04233
« 04233
« 04233
«16686
016686
16686
16686
+ 16686
36636
« 36636
» 36636
e 36636
«36636
«62922
«62922
«62922
62922
62922
«94018
34018
94018
«94018
094018
1.28116
1.,28116
1,28116
1.28116
1.28116

1.,46158
1.,00993
«60249
«27914
«07153
«00000
2.85163
2.64403
?,32068
1.91324
1,46158
1.,00993
60249
27914
«07153
«00000

2Cp
0.,00000
0,00000
0.00000
0.00000
0,00000
0.,00000
0,00000
0,00000
0.,00000
0.,00000
0,00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.,00000
0,00000
0,00000
0.00000
0,00000
0.00000
0.00000
0,00000
0.,00000
0.00000
0.,00000
0,00000
0.00000
0.,00000
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“019779

e 11771
2.26827
3,.86512
4,90303

o TT770
1,52399
2.,78796
4,08967
4,93574
1,66731
?2.25928
3.26190
4,29444
4,96557
2.41932
2.88085
3,66253
4,46755
4,99078
2.99005
3,35258
3.96659
4,59892
5.00992
3.34632
3.64705
4,15639
4,68093
5,02187
3,70190
3,.83090
4,04923
4,27401
4,42009
4,19730
4,24030
4,31308
4,38800
4,43670

1,63234
1.63234
1,63234
1.63234
1.63234
1.97332
1,97332
1.97332
1,97332
1,97332
2.28428
2.28428
2.28428
2.286428
2,28428
2.54714
2.54714
2,54714
2.54714
2.54714
2.74664
2.74664
2.74664
2.74664
2.74664
2,87117
2.87117
2,87117
2,87117
2.87117
3,00005
3,00005
3,00005
3,00005
3,00005
3,17315
3,17315
3,17315
3,17315
3,17315

0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0.00000
0,00000
0,00000
0.,00000
0,00000
0,00000
0,00000
0.,00000
0.,00000
0,00000
0,00000
0,00000
0,00000
0.,00000
0.,00000
0,00000
0,00000
0.,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0.,00000
0.,00000
0,00000
0.00000
0.00000
0.,00000
0,00000
0,00000
0,00000
0,00000
0.,00000

15077
1.44718
3,10122
4,48580
5,07632
1,06183
2.11863
3,46696
4,59563
5.07700
1.89269
2.73097
3,80049
4,69578
5,07762
2.59504
3,24860
4,08244
4,718045
5,07815
3,12807
3,64144
4,29642
4,84470
5,07854
3,46081
3.88667
4,43000
4,88481
5,07879
3,75104
3,93363
4,16649
4,36137
4,46448
4,21368
4,27456
4,35216
4,41712
4,44483

1.63234
1.63234
1.63234
1.63234
1.63234
1,97332
1,97332
1,97332
1.97332
1,97332
2.28428
2.28428
2.28428
2.28428
2.28428
2.54714
2.,54714
2.54714
2.54714
2.54714
2.74664
2.74664
2,74664
2.74664
2.74664
2,87117
2.87117
2.87117
2.,87117
2.87117
3.00005
3.00005
3,00005
3,00005
3.00005
3.,17315
3.17315
3,17315
3.17315
3.,17315

0.00000
0,00000
0,00000
0,00000
0.00000
0,00000
0,00000
0.,00000
0,00000
0.,00000
0.00000
0,00000
0,00000
0.00000
0,00000
0,00000
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.,00000
0,00000
0,00000
0.,00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.,00000
0.,00000
0,00000
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e Y I Y Y I LT Y TR AR YY)

ATTACHED POTENTIAL FLOW RESULTS
P Y T L T EE R Ty e S LYYy
XXXXXXXXXXXXXXXRXXXXXXXXXXXXXXXX XXX XXX XXX X
PRFSSURE DISTRIBUTION AT ALPHA = 16,000 DEG,

XXXXXXXXXXXXXXXXXXXXXXXX XXX XXX XXX XXX XXXX XX

VORTEX XV Yv cP

1 «00616 «01299 66045
2 « 05450 ¢ 01299 042629
3 +14645 »01299 39207
4 «27300 « 01299 « 36306
5 042178 «01299 033331
6 .57822 01299 29316
7 72700 «01299 223522
8 « 85355 « 01299 16427
9 94550 » 01299 «09189
10 « 99384 « 01299 02882
11 «00616 »05119 «97927
12 « 05450 «05119 046497
13 «14645 «05119 «39738
14 27300 «05119 36276
15 42178 05119 33154
16 «57822 .05119 «29009
17 «72700 «05119 23164
18 +85355 «05119 +16123
19 094550 «05119 «05009
20 99384 »05119 .02832
21 « 00616 «11239 1433433
22 « 05450 «11239 «55636
?3 014645 «11239 «42028
24 27300 11239 +36946
25 «42178 «11239 «33250
26 «57822 «11239 «28698
27 72700 011239 22732
28 «85355 «11239 15742
29 « 94550 «11239 .08788
30 99384 «11239 02774
31 00616 «19303 1.70423
32 « 05450 «19303 +66988
33 014645 019303 046467
34 «27300 *19303 «38705
35 «42178 «19303 34013
36 57822 «19303 «28609
37 «72700 «19303 + 22464

18



38
39
40
41
42
43
44
45
46
47
48
49
50
51

53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

84
85
86
87

85355
£94550
.99384
.00616
. 05450
14645
.27300
42178
57822
.72700
.85355
«94550
.99384
.00616
.05450
0146645
.27300
.42178
.57822
.72700
.85355
+94550
.09384
.00616
205450
.14645
.27300
42178
.57822
.72700
.85355
.94550
.99384
J00616
< 05450
14645
.27300
.42178
.57822
.72700
.85355
.94550
.99384
.00616
. 05450
.16645
.27300
W42178
,57822
.72700

«19303
«19303
«19303
2 28R43
e28843
«28R43
« 28843
« 28843
«28843
«28R473
«28843
«2RB43
«2RB43
«39303
«39303
«39303
«39303
¢39303
39303
e39303
«39303
»39303
¢39303
50076
«50076
«30076
«50076
«50076
«50076
«50076
«50076
«50076
«50076
«60537
« 60537
«60537
«60537
«60537
e 60537
+60537
« 60537
«60537
«60537
« 70076
«70076
« 70076
« 70076
« 70076
« 70076
«70076

«15445%
.08607
02724
2.,64608
1.18747
«51945
+ 42675
35277
«29050
« 22559
« 15359
«08522
« 026068
3.04059
1.22440
69636
« 46840
« 37245
+ 30355
23157
«15568
«08556
« 02705
3.65261
1.43878
1.06564
«508n2
41366
« 32389
e 24493
«16043
«08693
« 02735
4,24953
1.63804
1,05286
69044
«44861
« 36687
026215
16755
« 08794
« 02756
4,89899
1.86541
1.13154
«89038
64781
«39513
«29512
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88

89

S0

91

92

93

94

a5

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

.85355
. 94550
.99384
.00616
. 05450
.14645
.27300
.42178
.57822
.72700
.85356
.94550
.99384
.00616
. 05450
014645
.27300
.42178
.57822
.72700
.85355
.94550
,99384
,00616
. 05450
.14645
,27300
«42178
,57822
72700
.85355
.04550
.99384
,00616
. 05450
. 14645
.27300
42178
.57822
.72700
.85355
.94550
.99384
.00616
. 05450
.14645
.27300
42178
« 57822
.72700
,85355
.94550
.99384

« 70076
« 70076
« 70076
« 78140
«TR140
«78140
«TR140
« 78140
« 78140
78140
278140
«78140
78140
84260
«84260
«84260
84260
«84260
«B4260
«B84260
«84260
84260
+B4260
«8P0R1
+8R081
«88081
«8R081
+RE081
«BR0R]
«88081
«88081
.88081
+8R08B1
972035
«92035
+972035
«92035
«92035
«52035
«92035
92035
« 92035
«92035
«97345
97345
97345
97345
97345
97345
97345
097345
« 97345
0087345

.16920
. 08665
.02679
5.62578
2.12986
1.31383
.95862
80524
.60432
.2887)
.16970
.07528
.02376
6.36386
2.40666
1.40394
1,10221
.84618
« 66364
44785
«10503
.05611
.01788
7.05461
2.71053
1.85270
1.08840
«87316
061042
31411
.03870
.03558
.01170
11.35646
4,28909
2.50178
1.76764
1.40286
1.15417
.91859
.70187
.51242
.33517
21.57048
8,07183
4,58535
3,05466
2.16773
1.58400
1.16947
.86824
64974
< 47709
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Y/S

CL(RIGHT)

12

CL(LEFT) CcM cn1 cs«C CAvV

«01299 «285181 » 28581 « 04439 « 07934 « 07792 0,00000
11239 «31434 « 31434 « 03637 « 07637 «37138 0.00000
19303 « 34056 e 34056 «02267 «07481 +56432 0.00000
»28843 «39900 «39600 « 00621 07111 +«53819 -.00488
«39303 e 44264 044264 ~.03457 « 06591 . 77857 -,00815
50076 52030 «52030 -,08961 « 05205 93060 -.01160
«60537 «58536 «58536 -e16220 « 05820 «RT781 =.02474
« 70076 «68349 «6B349 ~-+25356 «03006 1,06459 -,03782
« 78140 « 78993 78993 ~+35558 01717 «98398 -o,04484
84260 87743 «8T7743 -s44320 -+02633 1,06810 -,06196
+88081 «92958 «92958 -+49436 -,05950 1.08670 =,07599
92035 1.,63984 1.63984 -+90084 -e26680 1.17173 0,00000
97345 2.88017 2.088017 -1,63990 ~1439785 le41122 0.00000

TOTAL LIFT COEFFICIENT = 052231

TOTAL INDUCED DRAG COEFFICIENT = « 06396

THE INDUCED DRAG PARAMETER = 023445

TOTAL PITCHING MOMENT COEFFICIENT = - 07317

FAR=-FIFLD INDUCED DRAG= .06388

FAR=-FIELD INDUCED DRAG PARAMETFR= «23415



THE FOLLOWING BENDING MOMENT COEFFICIENT IS BASED ON Q#S#(B/2),

WHERE S = 30,39360 AND R/? = 3.,25970

Y/S BM(RIGHT) BM(LEFT)
« 01299 «11302 «11302
«05119 10316 10316
«11239 «08836 . 08836
«19303 07066 07066
«28843 « 05241 05241
«39303 « 03576 « 03576
«50076 02221 002221
60537 201243 001243
« 70076 00621 «00621
78140 00279 « 00279
« 84260 «00121 00121
.88081 « 00061 «00061
092035 « 00024 « 00024
97345 «00001 «00001

THE BENDING MOMENT COFFFICIENT BASED ON WING HALF SPAN AND WING AREA

AT THE WING ROOT = 4116470 (RIGHT), =  ,116470 (LEFT)
XXXXXXXXXXXXXXXXXXX XX XX KX XX XX XX XX XX XX XX X
OVER-ALL AERODYNAMIC CHARACTERISTICS

XXXXXXXXXXXXXXXXXXX XX XX XX XX XKXKKX XK XX XXX

ATTACHED FLOW
ALPHA cL cDI CM c8
16,0000 52231 006396  =,07317 W11647

SEPARATED FLOW
ALPHA cLP CLV,LE CLV,SF cL
16,0000 .51383 .15670 0400000 «67053
ALPHA coP CDV,LE CDV,SE cD1 CAV
16,0000 011745 203210 0.00000 «14955  -,01233
ALPHA CMP CMV,LE CMV,SF CM
16,0000 =~,07317 ~,01450 0.00000 =-,08767

22



2. Second Sample Case

Input Data

ARC (P=924, 3GQUIRE WING 7
1 14 0 1
1 1 0
10 0 2 0
.09 P2e 2.0666667 0. 0
2, 10. 10, i, 0
00 a' Oo 40 l-l»
1, 75.963757 i, 0.
o, 0.
(0.,0.)
A 4 __iA
(4.,0.;\'> f'-(4.,1.)
Section A-A

1.

23



Output

ponsdanssnttsasatas st rsstae st tanny
ARC CP-~-924, SQUIRE WING 7 -

YT YRR -2 R YRR R

24

INPUT DATA
1 14 0 1 0
1 1 0
10 0 2 0
.090000 2.,000000 2,666667 0,000000 0,000000
2.000000 10,000000 10,000000 1,000000 0.000000
0,000000 4,000000 0,000000 4.000000 4,000000 1,000000 0,000000 0,00000¢
1.000000 75.,963757 1,000000 0.,000000
0,000000 0,000000
HALF SW= L,20000E+n1 CRFF=  ,26667E+01
PANEL ENDPOINT COORDINATES AND EDGE SLOPES =
X1 X2 Yl Y2 RP RP
0,00000 .09789  0,00000 02447  4,00000 3.90211
.09789 .19338 0.,00000 02447  3,90211 3.61803
.38197 .47051 0.,00000 .02447 3,61803 3,17557
82443 .90214 0.,00000 .02447 3.,17557 2.61803
1.,38197 1.,44603 0,00000 e 02447  2.61803 2.00000
2.00000 2,04894 0.00000 .02447  2.00000 1,38197
2.61803 2,65185 0,00000 .02447 1.,3R197 LA2443
3.17557 3,1957% 0,00000 02447 .82443 .38197
3.61803 3.62738 0.00000 .02447 .38197 .09789
3,90211 3.90451 0.00000 02447 . 09789 «00000
,0978R9 26795 . 02447 06699  4,00000 3,90211
« 19338 .35928 026447 .06699  3,90211 3.,61803
47051 62433 02447 .06699 3,61803 3,17557
90214 1.03715 02447 06699 3.17557 2.61803
1.44603 1,55734 .02447 06699 2,61803 2,00000
2.04894 2.13397 02447 « 06699 2.00000 1.,38197
2.65185 2,71061 002447 .06699 1.38197 82443
3.19575 3,23080 . 02447 . 06699 .82443 .38197
3.62738  3,64362 02447 .06699 «38197 .09789
3.90451 3.,90867 02447 . 06699 . 09789 .00000
026795 51371 06699 12843  4,00000 3,90211
.35928 .59903 . 06699 12843  3,90211 3.61803 -
62433 84662 .06699 .12843 3,61803 3,17557
1.03715 1.,23226 . 06699 .12843 3,17557 2.61803
1.,55734 1.71819 06699 12843 2.61803 2.00000 ]
2.13397 2,25686 . 06699 .12843  2,00000 1.38197
2.71061 2.79552 06699 .12843 1.38197 .82443
3.23080 3,28145 . 06699 .12843 .82443 .38197



3,64362
3.90867

«51371

59903

«84662
1.23226
1.71819
2.,25686
2,79552
3.,28145
3,66709
3.91468

«82443

90214
1,12767
1,47894
1.,92156
2,41221
290287
3.34549
3,69676
3.,92229
1,18653
1.25538
1,45519
1.76640
2.15856
2.59326
3.,02797
3.42012
3.73134
3,93118
1.58418
1.64330
1,81487
2.08210
2.41882
279209
3,16535
3,50208
3,76931
3.94088
2.00000
2,04R94
2.19098
2.,41221
2.,69098
3,00000
3.,30902
3,58779

3,66709
3,91468

82443

.90214
1.12767
1.47894
1.92156
2.41221
2.90287
3.34549
3.69676
3.92229
1.18653
1.25538
1.,45519
1,76640
2.15856
2.59326
3,02797
3.42012
3,73134
3.93115
1.58418
1.64330
1.81487
2.08210
2.41882
2.79209
3.16535
3.50208
3,76931
3.94088
2,00000
2.04894
2,19098
2.41221
2,69098
3.00000
3.30902
3.58779

3.80902
3.95106
2.,41582
2,45459
2.56710
2474233
2.,96314
3,20791
3,45268
3,67349

06699
. 06699
12843
.12843
«12R43
012843
12843
012843
12843
«12843
«12843
012843
+20611
20611
020611
«20611
«20611
«20611
«20611
«20611
20611
20611
«29663
29663
« 29663
29663
29663
029663
e 29663
029663
29663
e 29663
039604
39604
39604
«39604
« 39604
39604
« 39604
«39604
«39604
039604
50000
50000
«50000
«20000
50000
50000
50000
«50000

12843
« 12843
«20611
«20611
.20611
«20611
.20611
20611
20611
.2U611
20611
.20611
29663
29663
029663
29663
. 29663
29663
«29663
.29663
29663
e 29663
39604
.39604
«39604
39604
39604
239604
«39604
« 39604
039604
«39604
50000
«50n00
«20000
«50000
.50000
.50000
«20000
«50000
50000
20000
.60396
.60396
.6039¢
.60396
.60396
60396
60396
«60396

«3R197

+09789
4.00000
3.90211
3,61803
3.17557
2.61803
2.00000
1.38197

«826443

+38197

<00789
4400000
3,90211
3.61803
3.17557
2.,61803
2.00000
1.38197

.82443

.38197

.09789
4,00000
3.90211
3,61803
3.17557
2.61803
2.00000
1.38197

+82443

«38197

. 09789
4,00000
3.90211
3.,61803
3.17557
2.61803
2.00000
1.38197

.82443

«38197

+09789
4400000
3.90211
3.61803
3.17557
2.61803
2,00000
1.38197

+R2443

09789
00000
3.90211
3.61803
3.,17557
2.61803
2.00000
1,38197
82443
«38197
09789
«.00000
3.90211
3.61803
3.17557
2.61803
2,00000
1.,38197
«B2443
« 38197
« 09789
.00000
3.90211
3.61803
3.17557
2.,61803
2.,00000
1.,38197
«82443
«38197
« 09789
»00000
3,90211
3,61803
3.17557
2.61803
2.00000
1.38197
82443
38197
09789
00000
3.90211
3.61803
3.17557
2.61803
2,00000
1.38197
«82443
«38197
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3.80902
3,95106
2.41582
2.45459
2.56710
2.74233
2,96314
3.20791
3,45268
3.67349
3,84R72
3,96123
2.81347
2.84251
2.92678
3,05803
3.22341
3.40674
3,59007
3,75545
3.,88670
3,97096
3,17557
3,19575
3,25430
3.34549
3.46040
3,58779
2,71517
3,83008
3.92127
3,97982
3,48629
3.49886
3.,53534
3,59217
3,66377
3.,74314
3.82252
3,89412
3.95095
3,98743
3,73205
3.73861
3.75764
3,.78728
3.82462
3.,86603
3,90743
3.,94477

3,84872
3.,96123
2.81347
2.84251
2.92678
3.,05803
3.22341
3.40674
3.59007
3.,75545
3.88670
3.97096
3.,17557
3.1957%
3.25430
3.34549
3.46040
3.58779
3,71517
3.83008
3.92127
3.97982
3,48629
3.49886
3,53534
3.59217
3,66377
3,74314
3.82252
3.89412
3.95095
3.98743
3.73205
3.73861
3.75764
3,78728
3.82462
3.86603
3.,90743
3494477
3,97441
3,99344
3.90211
3.9045]
3.91146
3.92229
3.93593
3.95106
3.,96618
3.97982

50000
.50000
.60396
60396
.60396
.60396
60396
.60396
60396
.60396
60396
60396
70337
70337
. 70337
.70337
«70337
.70337
.70337
. 70337
.70337
70337
.79389
«79389
, 79389
.79389
.79389
»79389
.79389
.79389
.79389
.79389
.87157
87157
87157
87157
.87157
.87157
.87157
87157
87157
87157
93301
93301
93301
«93301
93301
93301
93301
.93301

.60396
.6039¢
70337
« 70337
«70337
« 70337
. 10337
70337
« 70337
« 70337
070337
« 70337
. 79389
« 79389
.79389
« 179389
. 79389
79389
«79389
« 79389
. 79389
179389
.87157
.87157
87157
.87157
871587
87157
87157
87157
871587
«87157
93301
.93301
93301
093301
«93301
»93301
«93301
«93301
.93301
«93301
97553
.97553
97553
97553
97553
97553
97553
«97553

38197

« 09789
4,00000
3.90211
3.61803
3.175587
2.61803
2.00000
1,38197

82443

»38197

« 09789
4,00000
3.90211
3.61803
3,17557
2.61803
2.00000
1.,38197

e 82443

«3R197

« 09789
4,00000
3,90211
3.618073
3,17557
2,61803
2.00000
1.3R197

«82443

« 38107

«N9789
4,00000
3,90211
3.61803
3.,17557
2.61803
2.00000
1,38197

oRP443

«38197

« 09789
4,00000
3.90211
3.,61803
3.17557
2.61803
2.00000
1.38197

«82443

«09789
00000
3.90211
3.61803
3,17557
2.61803
2.00000
1.38197
82443
«38197
06789
«00000
3.90211
3.61803
3,17557
2.61803
2,00000
1.38197
«82443
. 38197
« 09789
«00000
3.90211
3.61803
3.17557
2.61803
2.00000
1.38197
«B82443
« 38197
.09789
00000
3.90211
3.61803
3.17557
2.61803
2.00000
1.38197
82443
«38197
.09789
00000
3.90211
3.61803
3.17557
2.61803
2.00000
1.38197
«B2443
«38197
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3.97441
3.99344
3.90211
3.,90451
3.,91146
3.92229
3,93593
3.95106
3.,96618
3.97982
3.99065
3.99760

XCP
.12803
80352
1.94154
3,11115
3,87059
25448
« 90791
2,00876
3.14018
3,87481
«45908
1.07681
2,11753
3.18715
3.88165
« 73289
1,30286
2.26310
3.25001
3.89080
1,06394
1,57615
2.43910
3.,32600
3.,90187
1,43777
1.88476
2.63783
3.41182
3.91436
1,83803
2.21520
2.85063

3,99065
3.99760
3.98904
3,98931
3.,99009
3.,99130
3,99283
3,99452
3.99621
3,99774
3,99895
3,99973

YCP

.01093
.01093
.01093
.01093
.01093
04323
.04323
.04323
«04323
.04323
09549
09549
. 09549
., 09549
.09549
.16543
.16543
.16543
.16543
.16543
.25000
25000
.25000
.25000
25000
34549
.34549
.34549
34549
.34549
J44TT4
J44TT4
64774

.93301
93301
97553
97553
«97553
97553
097553
97553
097553
97553
« 97553
«97553

CONTROL POINT COORDINATES=

7CP
0,00000
0,00000
0.00000
0,00000
0.,00000
N.00000
0,00000
0.,00000
n,00000
0,00000
N.,00000
0,00000
0.00000
0,00000
n,00000
0.,00000Q
0,00000
0,00000
0.00000
0,00000
0.00000
n,00000
0.00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0.,00000
0,00000
0,00000
0,00000

97553
.97553
«99726
.99726
99726
099726
099726
« 99726
«99726
«99726
99726
99726

XCP

.3B602
1.33933
2.55184
3.56538
3.99730

.50405
1,42622
2.59913
3,57957
3.,99739

,69502
1.56681
2.67565
3,60254
3,99753

.95058
1.75496
2.77806
3.63327
3,99772
1.25958
1.,98245
2.90188
3.67043
3,99795%
1,60849
2.23933
3.04169
3.,71239
3,99821
1.98208
2.51437
3.19140

«38197
« 09789
4.00000
3.90211
3,61803
3.17557
2.61803
2.00000
1.3R197
082443
38197
«N9789

yce
.01093
«01093
«01093
«01093
«01093
«04323
.04323
«04323
.04323
+04323
. 09549
. 09549
.09549
. 09549
« 09549
«16543
«16543
«16543
«16543
.16543
«25000
+25000
25000
«25000
«25000
+34549
«34549
34549
¢34549
34549
W46TT4
W44TT4
44774

« 09789
«00000
3.90211
3.61803
3,17557
2.61803
2.,00000
1.38197
«82443
«38197
«09789
«00000

ZCP
0,00000
0,00000
0.00000
0,00000
0.00000
0,00000
0.,00000
0.00000
0,00000
0,00000
0.,00000
0,00000
0.,00000
0.00000
0.00000
0.00000
0,00000
0.,00000
000000
0,00000
0.00000
0,00000
0.,00000
0.00000
0.,00000
0,00000
0.,00000
0,00000
0,00000
0,00000
0.00000
0.00000
0,00000

27



3.50370
3,92774
2.,24723
2.55301
3,06817
3.59764
3,94142
2.64749
2.88344
3,28096
3,68952
1,95480
3.,02131
3.19205
3,47970
3,77533
3,96729
3,35237
3,46535
3.65570
3,85133
3,97835
3,62617
3.69139
3,80126
3,91419
3,98751
3.83078
3.86030
3.,91004
3.96115
3.99434
3,95723
3,96469
3.97726
3.99018
3,99857

J46TTG
JA4TT
.55226
55226
.55226
.55226
.55226
.65451
65451
.65451
«65451
65451
75000
.75000
.75000
.75000
«75000
LR3457
83457
83457
.83457
.83457
.90451
.50451]
.90451
.90451]
.90451
.95677
.95677
.95677
.95677
.95677
,98907
.98907
.98907
.98907
.98907

0,00000
0,00000
0n,00000
0,00000
0.,00000
0.00000
0,00000
0.,00000
0.00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0.00000
0.00000
0,00000
0,00000
0.00000
0,00000
0,00000
0n,00000
0.00000
0,00000
0.,00000
0,00000
0.00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000

3.,7573?2
3.99849
2.36402
2.79556
3.,34444
3.80325
3.99878
2.73761
3,07061
3.49414
3.,84818
3,99906
3,08653
3.32748
3,63396
3.89014
3,9993?2
3.39552
3,55497
3.75778
3.,92730
3,99955
3.65108
3,74312
3.86019
3.95804
3.99974
3.84205
3.,88372
3.93671
3.98100
3.,9998¢8
3,96008
3.97061
3.,98400
3.,99520n
3,99997

W44TTS
46774
«55226
.55226
«55226
55226
55226
+65451
.65451
«65451
«65451
«65451
«75000
«75000
«75000
+75000
«75000
«83457
«83457
«B3457
«83457
«83457
«90451
«90451
«90451
«90451
«90451
+95677
«95677
«95677
095677
«95677
+98907
«98907
.98907
«98907
«98907

0.00000
0.,00000
0.00000
0.00000
0.,00000
000000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.,00000
0.,00000
0,00000
0.,00000
0,00000
0,00000
0,00000
0.,00000
0.00000
0.,00000
0.00000
0,00000
0.,00000
0.00000
0.00000
0.,00000
0.00000
0,00000
0.00000
0,00000
0.,00000
0,00000
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SRBBBBRNRQBBRBABREGDEREBARBBNBSGONE R n0 0y
ATTACHED POTENTIAL FLOW RESULTS
P Yy e TR T LT AL T
XXXXXXXXXXXXXXXXXXXXXXXX XX XX XXX XXX XXX XX XX
PRESSURE DISTRIBUTION AT ALPHA = 10,000 DEG,

XXXXXXXXXXXXXXXXXXXX XXX XXX XXX XK XN XXX XX

VORTEX XV YV ce

1 .00616 01093 28632
2 «05450 01093 17430
3 14645 «01093 16864
4 027300 01093 16220
5 42178 01093 15408
6 .57822 «01093 «14158
7 72700 «01093 «12113
8 »B85355 01093 «09015
9 94550 01093 « 05209
10 99384 01093 «01622
11 «00616 «04323 53948
12 . 05450 ¢ 04323 019716
13 014645 004323 17287
14 27300 «04323 16288
15 «42178 «04323 «15392
16 «57822 «04323 14082
17 « 72700 « 04323 011998
18 « 85355 004323 .08885
19 .94550 004323 .0511¢4
20 99384 04323 01593
21 .00616 « 09549 « 64086
22 05450 « 09549 28450
23 « 14645 .09549 18641
24 .27300 09549 016755
25 «42178 « 090549 «15521
26 .57822 009549 014049
27 72700 « 09549 «11867
28 .85355 09549 .08721
29 094550 « 09549 « 05001
30 «99384 « 09549 « 01564
31 «00616 016543 «68370
32 « 05450 16543 041232
33 014645 16543 022357
34 27300 .16543 «17930
35 e 42178 016543 «15977
36 .57822 016543 014177
37 « 72700 «16543 «11820
38 «85355 «16543 «08609
39 «94550 016543 004922
40 099384 016543 015485
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

« 00616
05450
014645
« 27300
42178
57822
. 72700
+85355
94550
991384
« 00616
« 05450
« 14645
«27300
042178
.57822
« 72700
+85355
«94550
«99384
«00616
+ 05450
014645
27300
42178
57822
« 72700
+«85355
« 94550
99384
«N0616
« 05450
014645
27300
«42178
« 57822
« 72700
«85355
« 94550
99384
00616
« 05450
014645
27300
42178
+57822
« 72700
«85355
94550

«25000
25000
025000
«25000
25000
«25000
«25000
25000
«25000
« 25000
¢ 34549
¢ 34546
034549
« 34549
034549
e 34549
«34549
«34549
¢ 34549
¢ 34549
44774
44TT4
W 44TT4
« 44774
4646774
44774
W84TT4
44774
44774
44774
055226
¢55226
«55226
« 58226
« 58226
« 55226
55226
+55226
565226
e 55226
«65451
65451
«65451
«65451
+6545]1
«65451
65451
65451
«65451

«73408
«51536
29602
«20483
«17037
«14630
11978
« 08644
004934
.01553
«79272
«57269
«39145
25436
«19278
15727
+ 12546
08963
«05118
01622
«86037
+59955
«47739
«33045
»23610
«18114
« 13952
09857
« 05666
«01864
«93716
«61077
53194
41613
«30549
022732
«17004
«11%46
« 07055
+02619
1.02390
«61570
«55339
«48299
38823
29979
« 22646
16231
«10204
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90

91

92

93

94

95

96

S7

94

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

139
140

99384
.00616
« 05450
014645
«27300
42178
57822
« 72700
+B85355
+94550
299384
«00616
« 05450
014645
«27300
«42178
57822
e 72700
+A5355
94550
099384
«00616
+ 05450
«14645
«27300
«42178
57822
« 72700
85355
«94550
«99384
.00616
« 05450
014645
27300
42178
«57822
«72700
85355
»84550
«99384
.00616
« 05450
e 14645
«27300
«42178
57822
72700
«85355

94550
99384

«65451
« 75000
« 75000
« 75000
« 75000
« 75000
« 75000
e 75000
« 75000
+ 75000
« 75000
«83457
83457
«83457
«B3457
« 83457
« 83457
« 83457
« 83457
«B3457
«B3457
«90451
«90451
+90451
«90451
«90451
«90451
+90451
«90451
90451
+90451
« 95677
« 95677
« 95677
« 95677
«95677
095677
e 95677
« 95677
095677
95677
« 98907
« 98907
«98907
«98907
«98907
«98907
«98907
+98907

298907
«98907

«04686
1.,12333
«62039
«54944
51328
«45384
« 38046
«30541
23204
«15988
+09105
1.24223
62993
«52933
50475
«4T7639
«43127
37341
«30552
23029
015244
1.39592
65152
«50311
« 46579
«44907
042493
« 38724
33463
«26817
19364
1.64413
« 70924
« 48886
«41496
+38369
36310
«33470
«29385
24251
« 18495
2.49276
1.00211
60414
«43810
34729
+28943
«24663
020974

«17597
«14387
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[43

Y/S CL(RIGHT) CL(LEFT)
«01093 « 13557 +»13557
004323 » 13977 «13977
« 09549 014693 «14693
«16543 « 15946 015946
«25000 17479 17479
¢ 34549 019405 « 19405
44774 21739 «21739
65451 «26933 «”6933
+75000 «28421 028421
« 83457 27560 « 27560
90451 24274 024274
95677 «20181 20181
«58907 «19240 019240

TOTAL LIFT COEFFICIENT = «19333

TOTAL INDUCED DRAG COEFFICIENT = «01438

THE INDUCED DRAG PARAMETER = «3846)

TOTAL PITCHING MOMENT COEFFICIFNT = -.17865

FAR-FIELD INDUCED DRAG= 001343

FAR-FIELD INDUCED DRAG PARAMETER= « 35918

CM
-,08716
'009105
=~ 09923
-.11383
-.13615
~-¢16807
'021062
-e 26274
~¢31780
'035882
‘036303
-e32712
‘-27571
-.26859

cny
«02328
002185
02182
.02180
202069
.01880
«01568
«01061
«00236
-.01049
-.02711
-004209
-+05104
-,06926

CS«C
»00931
«01874
01617
001331
«01436
01671
201866
01957
01921
«01759
01482
01117
« 00720
» 00427

CAV
-,00023
-,00070
-,00077
'000073
'000088
--00118
-000157
-,00204
-,00260
-, 00330
-, 00422
-, 00552
'000783
-,01853



THF FOLLOWING BENDING MOMENT COEFFICIENT IS RASED ON Q#S#(B/2).

WHERE S = 4,00000 AND R/2 = 1.00000
Y/S BM(RIGHT) BM(LEFT)
«01093 .03618 .03618
04323 «03317 « 03317
« 09549 ,02860 « 02860
016543 «02306 « 02306
«25000 01724 01724
34549 .01180 «011R0
44774 00725 200725
55226 «00390 »00390
65451 «00176 «00176
« 75000 « 00063 «00063
« 83457 «00017 00017
90451 «00003 200003
«95677 »00000 «00000
+ 98907 -.00000 ~400000

THE BENDING MOMENT COEFFICIENT BASED ON WING HALF SPAN AND WING AREA
AT THE WING ROOT = «037233 (RIGHT), = »037233 (LFFT)
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FYYYITTTYITIYYS YR R RT3 A0 2 Y Y

ATTACHED POTENTTIAL FLOW RESULTS

Iy e Y YIS YL AR
XXXXXXXXXXXXXXXEXXXXXXLEXXX XXX HXXXXXXANXX
PRFSSURE DISTRIBUTION AT ALPHA = 20,000 DEG,

XXXXXXXXXXXXXXXXXXXX XXX XXX XX XXXX XX XX XXX XXX

VORTEX xv Yv cp

1 «00616 «01093 59386
? « 05450 «01093 34685
3 +14645 «01093 «33325
4 «27300 «01093 «32151
= 42178 «01093 «30662
6 «57822 «01093 «28287
7 « 72700 «01093 24338
A « 85355 01093 «18233
9 294550 «010083 «10610
10 099384 «01093 «03325
11 « 00616 « 04323 1,44996
12 205450 004323 «38908
13 014645 » 04323 «34047
14 «27300 «04323 «3228R5
15 42178 »04323 30624
16 «57822 «04323 «28139
17 « 72700 204323 «24110
18 «85355 «04323 «17973
19 «94550 «04323 «10418
70 e99384 «04323 «03265
21 « 00616 ¢+ 09549 2.04141
2? « 05450 « 09549 «57556
23 014645 « 09549 36644
24 «27300 + 06549 33124
25 042178 ¢ 09549 « 30844
26 57822 « 09549 .28057
27 « 72700 + 09540 23840
28 «85355 « 09549 17636
29 94550 « 009549 .10182
30 99384 +« 09549 «03203
31 «00616 016543 2451579
32 + 05450 «16543 ¢93169
33 14645 216543 44266
34 «27300 16543 «35301
35 +42178 «16543 «31645
36 57822 +16543 «28253
37 « 72700 16543 «23710
38 +85355 + 16543 017385
39 +94550 016543 10006
40 99384 16543 «03160
61 -00616A « 25000 3.02074
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42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
T4
75
76
77
78
79
80
81
R2
83
84
85
86
87
88
89
90
91

. 05450
e 14645
W27300
.42178
,57822
.72700
.85355
94550
.99384
.00616
05450
014645
027300
42178
.57822
.72700
.85355
.94550
.99384
.00616
. 05450
.14645
027300
.42178
« 57822
.72700
.85355
« 94550
.99384
.00616
. 05450
«14645
«27300
.42178
.57822
.72700
. 85355
094550
.99384
.00616
. 05450
e 14645
.27300
42178
.57822
.72700
« 85355
.94550
.99384
« 00616

«25000
25000
«25000
e 25000
e 25000
«25000
«25000
«25000
«25000
«34549
«34549
034549
0« 34549
034549
¢« 34549
34549
034549
e34549
34549
0464774
044774
044774
«44TT74
«84T7T4
84774
244774
«44TT74
44774
H4TT4
«55226
«55226
«55226
«55226
e 55226
+55226
55226
e 55226
« 55226
«55226
« 65451
«65451
«6545]1
«65451
e65451
«65451
065451
065451
«65451
»65451
«75000

1.30903
«61351
40460
«33602
«29037
23941
«17391
+09990
03166

3.58378

1,63098
«87844
«51779
38187
«31114
024948
17924
«10294
«03300

4,23073

1.92271

1,17179
71630
048166
036166
e 27749
« 19630
«11346
+ 03855

4,99534

222406

1.446491
« 98024
«66332
047220
«34605
24134
14371
«05809

5.93640

2.57306

1,69781

1.25499
91698
066923
«48936
34594
22135
11625

7.16895
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92

93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

« 05450
014645
«27300
«42178
«57822
« 72700
«85355
« 94550
99384
+00616
05450
«14645
«27300
42178
«57822
72700
« 85355
« 94550
«99384
«00616
« 05450
« 14645
27300
«42178
«57822
72700
»85355
094550
«99384
« 00616
.05450
« 14645
«27300
042178
57822
« 72700
«BS5355
« 94550
«99384
« 00616
« 05450
«14645
«27300
42178
57822
« 72700
+85355
«94550
99384

« 75000
« 75000
« 75000
« 75000
« 75000
« 75000
« 75000
« 75000
« 75000
« 83457
«83457
«83457
«B3457
+R3457
«83457
«83457
« 83457
«83457
e 83457
90451
90451
«90451
«90451
«90451
290451
e 90451
«90451
¢ 90451
290451
e 95677
e 95677
« 95677
e 956677
« 95677
«95677
95677
95677
« 95677
« 95677
+98907
«98907
«98907
« 98907
98907
+98907
«98907
«98907
«98907
+98907

3.,02610
1,97039
151797
1.,19797
+ 93827
« 712445
54167
. 38284
«25051
B.93548
3.68002
2.32576
1.78798
1.47408
1.22224
1,00758
« 80751
62355
46561
11,84204
4,77959
2.91916
217439
1.80316
1.53342
1.29786
1.08012
«87476
69604
17.94619
7.11483
4,18510
2.96278
2.34378
2.00125
1.69745
1.40296
1.15303
«95019
39,89844
15.62324
8,91139
5.97402
4,31347
3.27890
2.60836
2.15858
1.86314
1.,65125
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Y/S

CL(RIGHT)

Le

CL(LEFT) (o] cn1 cseC CAV
«01093 .25868 . 75868 -.17453 .09187 .03611 - 00006
04323 27294 27294 -.18266 .08956 08473 -,00060
«09549 .29152 29152 -.19995 .08922 «11616 - 00207
«16543 32578 .37578 -.23261 .09158 .14786 - 00410
25000 37076 .37076 -, 2AS46 .N9184 «196392 - 00677
034549 « 42999 . 42099 -+36597 .09069 24688 -,01051
44774 50722 .50722 ~-,48218 L0RT12 «29861 -e0157A
55226 .60592 60592 ~e64122 .07863 34404 -, 02337
65451 72486 72486 ~s84076 .05880 38009 -, 03479
75000 . 85445 <B5445 -1,06001 «01462 40568 -,05317
«83457 97637 97637 -1.26169 -e 07440 42167 -, 08613
90451 1.12089 1,12089 -1,4B260 ~e?23862 «43089 0.00000
«95677 1.,42314 1.42314 -1.,92423 -,63096 <4493 0,00000
98907 2.53512 2.53512 -3.62788 -3,03994 «5637?2 0.00000

TOTAL LIFT COEFFICIENT = 046291

TOTAL INDUCED DRAG COEFFICIENT = 07098

THE INDUCED DRAG PARAMETER = 33123

TOTAL PITCHING MOMENT COEFFICIENT = -,44135

FAR=FIELD INDUCED DRAG= « 07155

FAR=-FTIELD INDUCED DRAG PARAMETFR= 33390

THE FOLLOWING BENDING MOMENT COEFFICIENT IS RASED ON Q#S#(B/2),

WHERE S = 4,00000 AND R/? = 1,00000
Y/S BM(RIGHT) BM(LEFT)
01003 «09792 « 00792
« 04323 «09054 « 09054
¢ 09549 07922 07922
e16543 06526 « 065726
«25000 05024 «05024
34549 «03575 « 03575
4bTT4 02316 «02316
«55226 01337 « 01337
65451 00667 + 00667
« 75000 00276 « 00276
«83457 .00089 00089
«90451 «»00020 00020
95677 «00003 00003



THF BFENDING MOMENT COEFFICIENT BASED ON WING HALF SPAN AND WING AREA

AT THE WING ROOT = 100475 (RIGHT), = »100475 (LEFT)

XXXXXXXEXXXXXXXX XX XX XX XXX XX XX XXX XX XXX X X

OVER=-ALL AERODYNAMIC CHARACTERISTICS

XXXXXXXXXXXXXXXXXXXXXXXXXXX XXX XXX KX XX XXX

ATTACHED FLOW

ALPHA CcL CDI CM™ CR
10,0000 19333 201438 -¢17865 «N3723
20,0000 046291 «07098 ~¢44135 »10048

SEPARATED FLOW

ALPHA CcLP CLV,LE CLv,SF cL

10,0000 «19376 .00383 0D«00000 «19759

20,0000 246535 «11690 0.00000 .58225

ALPHA _ CDP CDV,LE LDv,sF co1 CAvV
10,0000 .01607 -.00078 0.00000 .01529 -.00143
20,0000 «10396 .02752 0+00n00 .13148 -o01412
ALPHA cMP CMV,LE CMy,SF CM

10,0000 -.17865 -e 00244 0.00000 -.18109

20,0000 -o44135 -+11070 0.0n000 -,55205
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3. Third Sample Case'’
Input Data
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NASA TN=D=8287==76=DEGREE=SWEEP,
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Output

puRsoasHIBBRBEBRARRRGaBERRRREROGRO B0

NASA TN-D-8247-~76-DEGREE-SWEEP, M=2,3

sontasnastat RS aRssRsRtRRR GRS nany

INPUT DATA
1 14 0 1 0
1 1 0
10 0 1 10
0.,000000 16,000000 1,000000 9,073100
0.,000000 025000 050000 100000 150000 «200000 «250000 300000
350000 L,400000 500000 .600000 700000 .800000 900000 1,000000
.061787 ,060189 ., 057952 .052683 0046335 .039755 . 032778 026287
.021029 .016235 .007329 .n00507 .003615 .005070 =,003527 «,000452
.215400 16,000000 1,000000 8,.,278900
0.000000 025000 .050000 100000 «150000 »200000 +250000 «300000
« 350000 2400000 500000 600000 2700000 .800000 900000 1,000000
034920 . 033990 .033012 031079 027975 .024726 021476 «018070
.,014845 .011475 ,004723 =~,000797 004167 .005979 =,003068 .000858
430500 16,000000 1,000000 7.388900
0,000000 .025000 050000 «100000 150000 .200000 «250000 300000
350000 .400000 500000 «600000 «700000 «800000 900000 1,000000
.013304 .,014129 .,014955 .016024 015956 014955 013642 0012072
«010042 .007877 .003478 -,001137 »0N5359 «009352 =,012817 ~,016701
«645900 16,000000 1,000000 6,530300
0.000000 025000 «050000 100000 «150000 200000 250000 300000
.350000 400000 .500000 2600000 700000 .800000 900000 1,000000
«N05911 .007320 .008637 .010076 .010781 011209 «011041 «010306
009448 .008162 .004824 001317 «002374 .006493 <,010581 -,01470)
.861100 16,000000 1,000000 5,656300
N.000000 025000 .050000 .100000 .150000 «200000 0250000 300000
«350000 4600000 500000 600000 700000 .800000 «900000 1.000000
«004579 .006206 .007496 «009476 .009476 .011280 «013118 013154
«012712 .011810 009653 .007143 004933 «000760 =,003147 =~,007054
1.291800 16,000000 1,000000 3.,913400
0,000000 025000 050000 «100000 «150000 200000 «250000 «300000
350000 400000 .500000 600000 «700000 .800000 «900000 1,000000
031865 . 033551 .034522 «036541 .0348611 040297 « 041550 . 042648
0043543 044079 .044846 .045178 043875 «041856 .038867 «033424
1,507000 16,000000 1,000000 3,043700
0,000000 .025000 2050000 100000 0150000 «200000 250000 «300000
«350000 400000 .500000 600000 «700000 «800000 «900000 1,000000
«060157 .060326 063508 «066170 .068864 .071098 073266 «075106
076617 ,077702 .079377 « 079936 2080198 079443 077209 072116
1.722400 16,000000 1,000000 2.167100
0.,000000 .025000 050000 100000 «150000 «200000 «250000 «300000
«350000 400000 500000 «600000 «700000 «800000 «900000 1.,000000
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!

112178
131974
1.,937800
0,000000
«350000
232040
257736
2.139700
0,000000
«350000
.819687
853956
2,300000
2,000000
-5,130670
1.000000
0,000000

PANEL ENDPOINT COORDINATES AND

X1
-5,13067
-4 091001
-4,26962
-3,27220
~2.01537

‘062217
«77103
2.02786
3,02528
3,66567
"4.9?058
-4,70506
-4007960
~-3,10541
~1,87787
'051713
« 84362
2.0711¢€
3.04534
3.67081
-4 ,555%8
-4.34900
-3,74945
-2.,81564
-1.63897
-e33463
«96972
2.14639

114393
.134188
16,000000
«025000
«400000
«234586
«260282
16,000000
«025000
«400000
822447
858786
10,108070
10,000000
3.886330
76,000000
0,000000

HALF SW=

X2
~4,92058
=4,70506
~4,07960
"3'10541
~1,87787

-+51713
« 84362
?.07116
3.04534
3.67081
-4 ,55558
-4,34900
=3,74945
-2.81564
-1063897
-¢33463
096972
2.14639
3.08020
3,67974
-4,02812
=3.83444
=-3,27236
=2.39689
-1,29374
1,15196
2.25510

116146
«137373
1,000000
«050000
500000
«236978
0265761
1.000000
» 050000
500000
«825437
»869365
6,058000
10,000000
0.000000
1,000000

«10108E+02

Yl
0.00000
0,00000
0,00000
0.00000
N.00000
0.,00000
0.00000
0,00000
0.00000
0.00000

.05236

05236

« 05236

« 05236

»05236

05236

. 05236

.05236

« 05236

« 05236

«14332

«14332

014332

14332

«14332

014332

«14332

14332

119197
«139495
1.295900
.100000
«600000
240528
o 270468
«434800
«100000
«600000
« 830727
878565
0,000000
1.000000
3.,454330
. 048000

CREF=

EDGE SLOPFS =

Y2

« 05236
05236
.05236
. 05236
«0523¢
05236
.05236
« 05236
. 05236
.05236
«14332
14332
14332
14332
.14332
.14332
.14332
.14332
14332
14332
27477
27477
.27477
27477
27477
27477
27477
.2T477

$ 122376 .12542]
«140880 141110
«150000 2200000
700000 «800000
0243846 247319
273015 274018
«150000 «200000
«700000 .800000
«834867 840156
«806845 «894434
0,000000
1.000000
3.8R6330 2,139500
«60580E+01
BP RpP
4,01262 3.91442
3.91442 3,62945
3.62945 3,18859
3.18559 2.62629
2.h2629 2.,00631
2.00631 1,38633
1.,38633 «82703
«R2703 « 38317
38317 . 09820
« 06820 «00000
4,01262 3.91442
3.91442 3.62945
3.62945 3.18559
3.18559 2.62629
2.62629 2.0063]
2.00631 1.38633
1.38633 «82703
«R2703 38317
38317 .09820
«09820 00000
4.01262 3.91442
3.91442 3.62945
3.62945 3.18559
3.18559 2.62629
2,62629 2.00631
2.00631 1,38633
1.38633 «82703
«82703 «38317

.125513
«140280

250000
«900000
«251100
e 274018

«250000
«900000
+845216
»900184

0.000000
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«1311¢
«1363]

«3000¢(
1,0000¢
025457
027085

30000
1.00000
«85004
«89903

0.00000



3.,08020
3,67974
-4,02812
-3,83444
-3,27236
-?2.39689
-1029374
-.07089
1.15196
?.25510
3.13057
3,69265
-3,36124
-3,18388
-2,66916
-1,86746
-.85726
26255
1,38236
2.,39255
3.19425
3,70897
-2.,58409
-2.42574
'1.96622
-1,25049
-.34861
65112
1.65086
2,55273
3.26846
3.72799
-1.73063
-1059317
‘1.19426
-o,57293
«20998
1.07785
1,94572
2.72863
3.34996
3.,74887
-.83817
'072255
'038702
» 13558

« 79410
1,52408
225406
2.91258

3.13057
3,69265
-3,36124
~-3.18388
~2.66916
=1,86746
'085726
26255
1.,38236
2.39255
3.19425
3,70897
'2.58409
-2.42574
~1.96622
-1.25049
-.34861
65112
1,65086
2.55273
3.,26846
3,72799
=1.,73063
-1,59317
=1.1942¢
-057293
.20998
1,07785
1.94572
2.72863
3,.34996
3,74887
-+83817
-+ 72255
-038702
.13558

« 79410
1,52408
2.25406
2.,91258
3.43518
3.77071
« 05429
«14807
42022
+84410
1.37823
1.97031
2.56239
3,09652

.14332
«14332
27477
e27477
27477
$27477
27477
.27477
L27477
27477
e 27477
27477
44097
44097
$ 44097
44097
(44097
44097
44097
44097
44097
44097
63464
63464
.63464
63464
.63464
63464
63464
63464
63464
.63464
84734
84734
.84734
.84734
.84734
84734
84734
.84734
84734
«84734
1.,06975
1,06975
1,06975
1.06975
1,0697S
1.06975
1,06975
1,06975

2T4TT
2T4TY
44097
« 44097
44097
44097
L 44097
44097
» 44097
44097
44097
44097
63464
63464
63464
.63464
«63464
63464
63464
.63464
63464
.63464
84734
.84734
«84734
«84734
84734
84734
.84734
84734
84734
.B4734
1.06978
1.,0697¢%
1.06975
1.0697%
1.06978
1.06975
1,06975
1.06975%
1.0697%
1,06978
1.29216
1,29216
1.29216
1.29216
1.29216
1.29216
1.29216
1,29216

«38317

«09820
4.,01262
3.91442
3.62945
3,.,18559
2.62629
2.00631
1.38633

«82703

«38317

«09820
4.01262
3.91442
3.62945
3.18559
2462629
2,00631
1.38633

82703

«38317

«09820
4.01262
3.91442
3462945
3.,18559
2.62629
2.00631
1.,38633

«82703

«38317

09820
4,01262
3.91442
3.62945
3.18559
2.62629
2.,00631
1,38633

82703

«38317

« 09820
4401262
3.91442
3.62945
3.,18559
262629
2000631
1,38633

«82703

.09820
00000
3.91442
3.62945
3.18559
2.62629
2.00631
1.,38633
«82703
38317
09820
00000
3,91442
3.62945
3.18559
2.62629
2.00631
1.38633
82703
«38317
.00820
.00000
3,91442
3.62945
3.18559
2.62629
2.00631
1.,38633
82703
«38317
. 09820
.00000
3.91442
3,62945
3,18559
2.62629
2.0063]
1.38633
.82703
38317
09820
«00000
3,91442
3.,62945
3,18559
2.62629
2.00631
1.38633
.82703
«38317
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3,43518
3.77071

.05429

.14807

. 42022

.84410
1.37823
1.,97031
2.56239
3.09652
3.52040
3,79255

.90775

.98064
1,19218
1.52165
1.93682
2.39704
2.85725
3,27242
3.60190
3.81344
1.68490
1.73877
1,89512
2.13863
2.46547
2.78561
3,12575
3.43260
3.67611
3.83246
2.35178
2.38933
2.49832
2.66806
2.88195
3.11905
3.35616
3.57005
3.73979
3.84878
2.87924
2.90389
2.97541
3.08681
3.22718
3,38279
3.53839
3,67876

3.52040
3.79255

«90775

« 98064
1,19218
1,52165
1,9368?7
2.39704
2.85725
3427247
3.60190
3,81344
1.68490
1.,73877
1.,89512
2.,13863
2.44547
?.78561
3,12575
3.,43260
3,67611
3.83246
235178
2.38933
2.049832
2.66806
2.88195
3.11905
3.35616
3.57005
3.73979
3.,84878
2.87924
?2.,90389
2.97541
3.08681
3,22718
3.38279
3.53839
3,67876
3.,79016
3.86168
3.24424
3.25995
3.30555
3,37658
3.46608
3,.56529
3.,66449
3.,75399

1.,06975
1,06975
1,29216
1.29216
1.,29216
1,29216
1.,29216
1.29216
1,29216
1.,29216
1.29216
1.29216
1.50486
1.50486
1.,50486
1.50486
1,50486
1,50486
1.50486
1.50486
1.50486
1.,50486
1,69853
1.69853
1.69853
1.69853
1,69853
1.69R53
1,69853
1.69853
1.,69853
1.,69853
1.B6473
1.86473
186473
1,86473
1.,86473
1,86473
1.86473
1.,86473
1,86473
1.86473
1.,99618
1.,99618
1.99618
1.,99618
1.99618
1.,99618
1,99618

1,99618 .

1.29216
1.29216
1.50486
1.50486
1.50486
1.50486
1.,50486
1.50486
1.50486
1,50486
1.50486
1.50486
1.69853
1.69853
1.,69853
1.69853
1.,69853
1.,69853
1.69853
1.69853
1.69853
1,69853
1.86473
1.86473
1.,86473
1.86473
1.86473
1.,86473
1,86473
1.,86473
1.86473
1.86473
1,99618
1.99618
1.99618
1,99618
1.99618
1.99618
1.99618
1.99618
1.99618
1.99618
2.08714
2.08714
2.08714
2.08714
2.08714
2.,08714
2.08714
2.08714

038317

+ 09820
4,01262
3.91447
362945
3.18559
2,62629
2.,00631
1,38633

82703

+ 38317

« 09820
4.01267
3.91442
3.62945
3.18559
2462629
2.,00631
1,38633

«82703

«38317

« 00820
4,01262
3.91442
3.62945
3.18559
2.62629
2,00631
1.,38633

282703

«38317

«09820
4.01262
3,91442
3.62945
3,18559%9
262629
2.00631
1.38633

«R2703

«38317

+ 09820
4,01262
3.91442
3,62945
3.18559
2.62629
2.,00631
1,38633

- +82703

« 09820
«00000
3,91442
3.62945
3.18559
2.62629
2.,00631
1,38633
«82703
38317
.09820
«00000
3.91442
3,6294%
3,18559
2.62629
200631
1,38633
.82703
«38317
.09820
«00000
3,91442
3,62945
3.18559
2.62629
2.00631
1.38633
«82703
« 38317
. 09820
«00000
3,91447
3,62945
3.1R559
2.62629
2.00631
1.38633
«82703
«38317
.09820
00000
3.91442
3.62945
3,18559
2.62629
2.,00631
1,38633
«82703
+ 38317
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3.79016
3,86168
3,24424
3,259465
3.,30K5%
3.37658
3.46608
3,56629
3,66449
3.75399
3.82502
3,87062

3.82502
3.87062
3.43082
3,44196
3,47431
3.,52470
3.58819
3,65857
3.72895
3,79245
3.R4283
3.87518

1.,99618
1,99618
2,08714
2.08714
2.08714
2,08714
2.,08714
2,08714
2.,08714
2,08714
2.08714
2.08714

CONTROL POINT COORDINATES=

XCP
‘4084011
-3,30234

-l73565
1,89283
3.59636
-4,56892
-3,07894
-.59201
1,95478
3.60537
=4,13012
-?.71747
-+35960
2.05502
3.,61995
-3,54290
-2.,23373
-.048q8
2.,18917
3,63946€
-2.83729?
-1,64886
« 32746
2.35136
3.,66305
‘2.03120
'098842
75210
2053451
3,68969
‘1.17279
'028127
1.20676
2.73061

YCP

«02338
02338
.02338
«02338
«02338
.09248
.09248
« 09248
«09248
.09248
«20430
20430
«20430
«20430
«20430
»35395
« 35395
« 35395
» 35395
«35365
.53487
«53487
«53487
. 53487
«53487
» 73918
73518
.73918
«73918
73918
«95793
«95793
95793
«957963

ZCP
0.,00000
0.,00000
0.,00000
0,00000
0,00000
0.,00000
0,00000
0.,00000
0.00000
0.00000
0.,00000
0.,00000
0,00000
0.,00000
0.00000
N.00000
0.,00000
0,00000
0,00000
0.00000
0,00000
0.00000
0.00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000

2.08714
2.08714
2.13364
2.13364
2.13364
2.13364
2.13364
2.13364
2.13364
2.13364
2.13364
2.13364

XCP
-4 ,24951
-2.09219

63669
2.91201
3,88024
~3.99668
-1,90639

.73768
2.94229
3.88043

"=3,58758

'1.60577
.90108
2.99128
3,88074
-3,04010
-1,20347
1.11976
3.05685
3.88115%
-2.37817
-,71705
1.3841%
3,13612
3.88164
-1.63071
-o,16779
1.68270
3,22563
3.88220
-083039
«42031
2.,00237
3.32147

« 38317
09820
4,01262
3.91447
3.62945
3.18559
262629
2.00631
1.38633
82703
«38317
» 09820

YCP

» 02338
« 02338
+ 02338
«02338
« 02338
« 09248
«09248
« 00248
« 00248
« 09248
20430
20430
20430
20430
«20430
«35395
«35395
+ 35395
» 35395
» 35395
«53487
« 53487
53487
« 53487
«53487
«73618
«73918
. 73918
»73918
«73918
«95793
95793
+95793
95793

09820
00000
3.91442
3.62945
3,18559
2.62629
2.00631
1.38633
«82703
38317
.09820
00000

ZCP
0.00000
0,00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.,00000
0,00000
0.,00000
0n,00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0,00000
N.00000
0.,00000
0.,00000
0.00000
0.,00000
0.,00000
0.,00000
0.00000
0,00000
0,00000
0.00000
0.,00000
0,00000
0.,00000
0,00000
0.00000
0.00000
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3,71R22
-,29520

44167
1.67157
2.93109
3.74738

« 56321
1,14881
2.12623
3.127186
3,77591
1.36493
1,80925
?.55087
3,31033
3.80255
2.07492
2039412
2.92691
3.47252
3.82614
2.66214
2.87786
3,23793
3.60667
3.84565
3,10093
3.23933
3.,47034
3.70691
3,.,86023
3.37212
3,46274
3.61398
3.76886
3.86924

« 95793
1,18157
1.,18157
1.18157
1.,18157
1.18157
1,40032
1.,40032
1.40032
1.,40032
1,40032
1.60462
1.60462
1,60462
1.60462
1.60462
1,7855%
1.78555
1,78555
1.,78558
1.78555
1.93520
1.,93520
1.93520
1.,93520
1.,93520
2.04702
2.,04702
2.04702
2.04702
2.04702
2011612
2.11612
2.11612
2.11612
2,11612

0.00000
0.,00000
0,00000
0.,00000
0.00000
0.,00000
0,00000
0,00000
0.,00000
0.00000
0,00000
0.,00000
0,00000
0,00000
0.00000
0,00000
0,00000
0.,00000
0.,00000
0,00000
0,00000
0.00000
0,00000
0.,00000
0,00000
0,00000
0.00000
0.00000
0,00000
0,00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000

3,.88280
-001220
1.02155
2.32917
3.41946
3.88341

.78812
1.,60965
2,64884
3,51530
3.88401
1.53558
2.15891
2.94739
3,60481
3.88457
2.19751
2.64532
3.21178
3,68408
3,88507
2.74499
3.04763
3.,43045
3,74965
3.88548
3,15409
3,34825
3.59386
3,79864
3.88578
3.40692
3.53404
3.69484
3.82897
3.88597

95793
1.18157
1.,1R157
1.18157
1,18157
1,18157
1.,40032
1,40032
1.40032
1.40032
1.40032
1.60462
1.60462
1.60462
1.60462
l,60462
1.78555
1.78555
1.,78555
1.78555
1.7R555
1,93520
1.93520
1.93520
1,93520
1.,93520
2.04702
2.04702
2.04702
2.N4702
2.04702
2.11612
2.11612
2.11612
2.11612
2.11612

0,00000
0.,00000
0,00000
0.00000
0.00000
0.00000
N.00000
0.00000
0.00000
0,00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0,00000
0,00000
0.,00000
0.00000
0.,00000
0.00000
0.,00000
0.,00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.,00000
0,00000
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FYYYEY Y S YT R-2 3R R Y LR -2 2 LA A kg

ATTACHED POTENTIAL FLOW RESULTS

Y Y Y Y ILI YT ET AT Y L LYY

XXXXXXXXXXXXXXXXXXXXXXXXXX XX XXX XX XXX XXX XX
PRESSURE DISTRIBUTION AT ALPHA = 10,000 DEG,

XXXXXXXXXXXXXXXXXXXXXXXXXX XXX XX XXX XXX XX XX

VORTEX XV YV cpP

1 .N0616 «01093 .38162

2 » 05450 201093 «25086
3 e 14645 «01093 «21598
4 «27300 201093 «16603
5 42178 »01093 16383
6 57822 01093 12948
7 « 72700 »01093 «11334
8 « 85355 «01093 «08014
9 294550 : «01093 «09354
10 «99384 «01093 12971
11 « 00616 « 04323 «56351
12 «05450 04323 28598
13 014645 004323 23212
14 27300 « 04323 «16462
15 «42178 04323 »15310
16 57822 + 04323 «121R4
17 « 72700 «04323 010640
18 85355 004323 07438
19 « 94550 .04323 « 09625
20 » 05384 204323 «129R0
21 « 00616 » 09549 « 74839
22 05450 «09549 +34130
23 014645 « 09549 «25239
24 27300 « 059549 « 18345
25 «42178 » 09549 «16458
26 .57822 « 09549 12588
27 « 72700 » 00549 «11382
28 «85355 « 09549 « 07286
29 84550 «» 09549 «10992
30 «99384 » 09549 « 13389
31 00616 «16543 «80597
32 » 05450 «16543 e 37474
33 014645 16543 «26340
34 e27300 ¢ 16543 19221
35 42178 « 16543 ¢ 16563
36 57822 «16543 «13345
37 «72700 »16543 «12408
38 « 85355 16543 « 09501
39 « 94550 016543 «11721
40 + 99384 «16543 » 13200
41 « 00616 «25000 +85006
4? . 05450 « 25000 «40902
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43
44
45
46
47
48
49
S0
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
T0
T1
72
73
74
75
76
77
78
79
80
a1
82
’3
84
85
86
87
a8
89
90
91
92

014645
.27300
«42178
.57822
.72700
.85355
«94550
.99384
.00616
.05450
$14645
27300
« 42178
67822
.72700
+R5355
.04550
,993R4
,00616
.05450
014645
.27300
«42178
,57822
.72700
.R5355
. 94550
.99384
.00616
.05450
$ 14645
.27300
$42178
57822
.72700
+R5355
. 94550
.99384
.00616
. 05450
e 14645
.27300
W42178
57822
.72700
+R5355
.94550
«99384%
.00616
.05450

«25000
’25000
225000
«25000
e 25000
«25000
«?25000
«25000
« 34549
¢34549
034549
« 34549
34549
034549
034549
034549
e 34549
¢34549
044774
44T T4
W 84774
44TTh
44774
B4TT74
044774
044774
44774
44774
565226
55226
«55226
«55226
«55226
55726
«55226
«55226
55226
«565226
«65451
« 65451
« 65451
«h5451
e65451
«65451
065451
«65451
« 65451
«65451
« 75000
« 75000

28561
«21051
18266
«150473
«13796
«12438
13219
«13960
88152
«41529
«25612
21694
«19263
014996
«15120
13842
«13520
«14352
« 96889
42761
024673
«24905
«19974
15390
017437
14816
«160R3
17064
1.11440
«45808
«29403
« 26286
«20998
18097
«1859]
«17577
019647
21164
1.14674
62044
«37049
«29863
«25095
+21453
«20634
21623
24148
«25732
1,20151
«69360
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93

94

95

96

97

98

99
100
101
l02
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

014645
27300
42178
«57822
« 72700
85355
94550
«99384
200616
. 05450
e 14645
27300
42178
«57822
« 72700
+R5355
94550
«99384
« 00616
« 05450
14645
«27300
.42178
57822
72700
« 85385
384550
e 99384
2« 00616
« 05450
e 14645
27300
42178
57822
72700
«R5355
«34550
99384
« 00616
» 05450
14645
27300
42178
«57822
« 72700
85355
» 94550
«99384%

75000
«75000
« 75000
« 75000
75000
«75000
¢ 75000
«75000
« 83457
83457
83457
«83457
« 83457
83457
« 83457
83457
83457
83457
»90451
90451
90451
90451
«90451
+90451
90451
«90451
»90451
090451
95677
95677
95677
95677
« 95677
95677
+ 95677
« 95677
95677
95677
«9RO07
«+ 98907
+ 98907
«98907
»98907
«98907
«98907
98907
«98907
«98907

41345
«35234
«25463
«20977
21121
«22680
« 26675
.28958
2.38686
1.02281
«64907
«53624
35091
30252
«30940
«31887
«35134
« 36953
2.22840
e 54662
«53834
«39350
+ 32105
29690
26202
21426
«19799
«1882¢6
1.48892
+67354
39357
«29601
.18085
+05R01
-013793
-.20291
‘014939
-.10468
6.5548)
2.93730
1.75209
98096
«65517
«85006
.8815)
.89186
»98837
1.04680
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6%

Y/5 . .. CL(RIGHT) CL (LEFT)
.01093 .12638 .12638
.04323 .14075 .14075
.09549 15672 .15672
«16543 .17553 .17553
«25000 ,19907 .19902
+34549 .20533 .?0533
44174 21847 .21847
.55226 . 24397 24397
«6545] .25648 «29648
.75000 .31337 .31337
+83457 L4B272 J4R2T2
.9045] .38871 .3R871
+95677 .10303 .10303
«98907 .22602 .22602

TOTAL LIFT COEFFICIENT = «21433

TOTAL INDUCED DRAG COEFFICIENT = .03139

THE INDUCED DRAG PARAMETER = ,6833)

TOTAL PITCHING MOMENT COEFFICIENT = =-,01947

CM
.03018
«03175
«03060
« 02484
«01186

-.00439
-,02532
'005154
-,08912
'011839
-e2181R
‘019610
-005010
-+¢12934

THE FOLLOWING BENDING MOMENT COEFFICIENT IS RASFD ON QuS#(R/2),
2013950

Y/S
.01093
. 04323
+ 09549
.16543
«25000
+34549
J44TT4
.55226
< 65451
«75000
«83457
.90451
«95677
.98907

WHERE S = 20.,21614

BM(RIGHT)
« 04439
« 04067
« 03574
« 02633
« 02254
01610
01058
»00623
000317
000132
«00036
«00006
«00001
«00000

AND R/2 =

BRM(LEFT)

« 04439
« 040687
« 03574
« 02933
« 02254
01610
«01058
« 00623
«00317
«001372
«00036
« 00006
200001
«00000

cpY
«03181
«03287
.03288
«03340
« 03487
«03314
«03232
«03229
«03612
« 02723
«03178
«00165
‘.06299
'008417

THE BENDING MOMENT COFFFICIENT BASED ON WING HALF SPAN AND WING AREA

AT THE WING ROOT =

e N4ESTO

(RIGHT) ,

= ¢ 045570

(LEFT)

Cs«C

«01613
«04180
07124
«08002
« 08513
09492
«11289
+13903
15466
«17621
«20543
22734
«23208
« 22854

CAvV
«00008
«00022
«00033

-oN0008
=,0005%
-,00093
=-,00122
-, 00141
-+00372
-000393
-oN0672
-.01264
-002334
'.04385



P L L Y e h e L LA Lt L L
ATTACHED POTENTIAL FLOW RESULTS
apopanapassteosnstatsansRRRRR R R et By
XXXXXXXXXXXXXXXXXXXXXKXXXX XXX XX XX XX XX XX
PRESSURE DISTRIBUTION 2T ALPHA = 20,000 DEG,

XXXXXXXXXXXXXXXEXXXXXXXXXX XXX XX XXX XX XXX XX

VORTEX XV YV cpP

1 . 00616 «01083 « 76710
2 205450 «01093 42524

3 014645 +01093 + 35045
4 «27300 «01093 «28513
5 42178 «01093 « 28905
6 .57822 «01093 25060

7 2 72700 ' »01093 « 24565

] « 85355 +01093 21769
9 « 94550 «01093 «23049
10 .99384 «01093 27887
11 .00616 «04323 1.15886
12 « 05450 « 04323 «51719
13 14645 «04373 « 38527
14 227300 e 04323 27410
15 « 42178 « 04323 25223
16 «57822 e 04323 e 22475
17 «72700 « 04323 21314
18 + 85355 « 04323 18440
19 «94550 « 04323 «19659
20 « 99384 004323 «23296
21 00616 09549 1.584472
72 « 05450 » 09549 67001
23 « 14645 « 09549 «43984
24 «27300 « 09549 « 31524
25 «42178 . 09549 27566
26 57822 « 09546 «23531
27 e 72700 « 09549 22764
o8 +R5358% . 09549 19422
29 « 94550 « 09549 22714
31 .N0616 e 16543 1,75764
32 . 05450 + 16543 « 75355
33 014645 e16543 «458A5
34 «27300 «16543 e 32143
35 42178 «16543 «26933
36 «57822 16543 023444
37 « 72700 e 16543 «23226
38 « 85355 016543 «21328
39 «94550 e 16543 « 23265
40 «99384 « 16543 «24583
41 «00616 025000 1.88760
42 « 05450 «25000 «82947
43 014645 25000 «51584%
44 «27300 25000 35451
45 «42178 «25000 029264
46 57822 «25000 025377
47 . 72700 «25000 024115
48 +« 85355 « 25000 «23384
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49
50
51
52
53
54
55
56
ST
58
59
60
61
62
63
64
65
66
67
6R
69
T0
71
T2
73
T4
75
76
77
TR
79
80
81
82
83
84
as
a6
a7
88
A9
90
91
92
93
94
95
96
97
98

« 94550
99384
.00616
05450
« 14645
«27300
042178
57822
72700
«A5355
« 94550
+99384
»00616
« 05450
014645
«27300
«42178
.57822
« 72700
«B5355
« 94550
«99384
« 00616
05450
014645
«27300
42178
«57822
« 72700
«R5355
94550
«99384
.00616
« 05450
14645
27300
42178
578722
« 72700
85355
« 94550
«99384
« 00616
« 05450
+ 14645
27300
042178
«57822
72700
-R538%

25000
«25000
¢ 34549
034549
¢ 34549
« 34549
¢ 34549
e 34549
e34549
034549
034549
¢ 34549
44774
64T Th
44TTH
044774
44TT74
JH4TTh
44774
L 44TTé
L4 TT4
64TTh
+55226
«55226
55226
«55226
«55226
«55226
«55226
55226
«55226
«568226
«65451
«65451
«65451
e65451
« 65451
65451
« 5451
«65451
65451
65451
« 75000
«75000
« 75000
« 75000
«75000
« 75000
« 75000
«75N00

«24383
25009
1.84034
78888
044603
« 32876
« 28046
«23417
«23103
22715
22627
«23702
1.91598
T7177
39991
356672
e27624
22332
223912
«21889
« 23677
024924
2.15532
« 17473
«458a2
«37656
e 28631
«24971
024433
23311
«25608
27331
1.88506
1.16313
63885
46741
e36238
«30629
28114
« 28476
«30400
«31806
1.52908
1.18598
«64420
«54977
034014
26561
+25530
<2587

51



99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
12?2
123
1724
125
126
127
178
129
130
131
132
133
134
135
136
137
138
139
140

«94550
«99384
« 00616
»05450
214645
27300
42178
57822
272700
85365
94550
99384
.00616
« 05450
014645
«27300
42178
«57822
« 72700
«R5355
94550
«96384
« 00616
«05450
«14645
« 27300
«42178
.57822
« 72700
« 85355
94550
«99384
00616
« 05450
014645
27300
«42178
«57822
« 72700
85355
« 94550
99384

« 75000
« 75000
«83457
083457
283457
+83457
«B3457
«83457
¢ 83457
« 83457
« 83457
¢83457
e90451
e9045]1
290451
50451
290451
+9045]1
«90451
90451
«90451
«90451
. 95677
295677
e 95677
95677
« 95677
« 95677
« 95677
«95677
«956T7
e 95677
«9RO07
.9R907
«98907
+98907
«98907
«98007
« 98907
. 98907
«98907
«98907

«28923
+ 30954
5.29916
2.10768
1.29269
1,07333
«66865
«53028
«499133
48844
49260
049465
3.66705
1.39483
« 72995
«52498
41146
«34035
24722
«12419
« 02497
-.03396
‘053347
-+18246
-.11884
-008309
-020897
~s47873
-087548
'1.10607
-1,13077
‘1010542
18,15734
B.18461
5.02490
3.01498
2.53814
3.,01019
3.13394
3,04458
3.10342
3.15423
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1%

Y/S CL(RPIGHT) CL(LFFT) CM cnI cs#C CAvV

«01093 « 22547 e 27547 204503 «09R92 . 03988 «00023
004323 0« 24316 24316 «05143 10184 «10557 «00064
« 09549 «28141 28141 . 05283 011012 018634 00094
« 16543 «30955 « 30955 «04567 «11357 23942 -,00024
«25000 034640 34640 «02709 «11954 29075 =400175
» 34549 33141 33141 .00003 «10572 «35138 -.00253
44774 «33038 «33038 -.03130 «09604 e42946 -.00311
«55226 « 35592 « 35692 -.06823 09220 «52314 -.0N0363
+6545] 45220 045220 -.12881 010032 «59709 -4 00672
« 75000 44279 044279 -4¢15955 «07301 +69041 -, 02078
« 83457 «90141 «90141 -.40126 16060 «80204 ~e 01773
90451 «50820 «50R20 -+23734 -+.03195 + 89635 -,00964
095677 -.19923 ~-+19923 «17038 =-¢35970 94248 0,00000
+98907 77158 77158 -.40821 -+23829 « 94781 0.00000

TOTAL LIFT COEFFICIENT = 34672

TOTAL INDUCED DRAG COEFFICIENT = .00908]

THE INDUCED DRAG PARAMETER = 82779

TOTAL PITCHING MOMENT COEFFICIFNT = -,02220



THE FOLLOWING BENDING MOMENT COEFFICIENT IS RASED ON Q#S#(R/2),

WHERF S = 20,21614 AND B/2 = 2.13950
Y/S RM(RIGHT) BM(LFFT)
«01093 « 07189 207189
004323 « 06613 06613
« 09549 « 05735 . 05735
16543 « 04672 04672
«25000 « 03563 .03563
34549 » 02535 « 02535
A4TTh +01665 « 01665
«55226 . 00982 .00982
65451 «00499 . 00499
« 75000 00202 .00202
o 83457 « 00046 « 00046
«90451 .00005 « 00005
95677 «00003 «00003
98907 .00000 00000

THF RENDING MOMENT COEFFICIENT BASEDR ON WING HALF SPAN AND WING ARFA
AT THE WING ROOT = «07389R (RIGHT). = « 073898 (LEFT)

XXXXXXXXXXXXXXXXX XX XXX XXX XXX XXKXXXX XX XXX
OVER=-ALL AERODYNAMIC CHARACTERISTICS

XXXXXXXXXXKXXXXXX XX XXX XX XXX XXXXXKX XXX XXX

ATTACHED FLOW

ALPHA cL CDI CM cR
10,0000 «21433 03139 -+01942 « N485T
20.0000 34672 .09951 =-¢02220 .07390

SEFPAPATED FLOW

ALPHA cLP CLV,,LE CLv,SFE CL

100000 « 21349 ,02781 +00601 ,24822

20,0000 « 33934 « 09979 02572 s 46485

ALPHA cop CDV,LE CDvV,SE cnI1 CAvV
10,0000 « 03809 «00331 «00069 . 04209 -,00157
20,0000 «12372 «03278 «00720 «16370 -,00333
ALPHA CMP CMV,LE CMy,SE CM

100000 -.01942 -.00104 -e00422 -4 02468

20,0000 -,02220 -,00702 -e01621 -, 04543
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FORTRAN PROGRAM LISTING

This program was written in Fortran IV language and is operational
on CDC Cyber 175 computer system at Langley Research Center. For other
computer systems, the library subroutine for matrix inversion may have
to be changed. It is located in subroutines CONTRL and SOLUTN.

The following table is an index to the program listing.

Program or subroutine Main Purpose Page
SSCAMSU executive routine, and to compute total forces 56

and moments

PMWAVE solve Prandtl-Meyer function 85
CONTRL find control point locations 86
SOLUTIN solve simultaneous equations 89
QUPT print summary of forces and moments 92
ZCDX define analytical camber slopes 93
TWST determine twist angles 94
ZCR determine camber slopes numerically 95
PNLEF determine control point location within or 96

without a flat L.E. flap.

ZCAM cubic spline interpolation of camber slopes 97
BENDIN compute bending moment distribution 99
ADICMX compute influence coefficient matrix 101
F double precision calculation in ADICMX 108
PANEL paneling of lifting surfaces 109
DRAG compute far-field induced drag 111
VMSEQN vector method for solving simultaneous 113
equations
GAMAX compute side-edge suction 114
SPLINE cubic spline subroutine 121
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PROGRAM SSCAMSU (INPUT,OUTPUT»TAPES=INPUTTAPES=0UTPUT,TAPE1,TAPE?,

1TAPED)

C ##2 THIS LIFTING=SURFACE PROGRAM IS BASED ON IMPROVED WOODWARD*S

od
Cc
C auan
c
C

PANEL METHOD FOR SUBSONIC AND SUPERSONIC FLOWS,

GAMMA MUST BE DIMENSIONED TO HAVE AT LEAST (N+1)##2/4 ELEMENTS,
WHERE N IS THE SIZE OF THE MATRIX

DIMENSION DQ(140,140)

DIMENSION GAMMA (19600)s ZBV(200), ZBDXV(200)s Z8DYV(200)
DIMENSION TP (20,2)s WST(20094)s VST(20094), CTDS(20+2)

DIMENSION CP(200)s AW(205), CA(205)y SVP(20410)s D7DYT(20,42)
DIMENSION XXL(2)e YL(2)s XXT(2)s CPCWL(21), CPSWL(31), YBREAK(10)
DIMENSION ALPH(S0)s SNALP(50)s CLS(50)s DCOS(5)s DSIN(S)s CLY(S0)
DIMENSION BREAK (10)s SWP(20410)s CHORDT(4), TFLP(5)s CTP(2)
DIMENSION BMR(50)s BML (50), DF(5)y TITLE(13), CSU(50), YCN(6)

DIMENSION PERCT (20), F(5+20)s ZBDX(200)s ZB(200)y DUM(200), CAVS(S

10)
EQUIVALENCE (DO (1s1)sGAMMA (1))
EQUIVALENCE (VST(1s1),GAMMA(1000))s (WST(141),GAMMA(]))

COMMON /SCHEME/ C(2)aX(21441)9Y(21941)9SLOPE(21) 9XL(2421)+XTT(41)

1XLL(41)
COMMON /GEOM/ HALFSW.XCP(200) «YCP(200) 9ZCP(200) o XLE(100)sYLE(100)

L

IXTE(100) sPSI(30)4CH(100) XV (200)9YV(200)9SN(20,2)4XN(200+4),YN(200

294) +sBPPIM(20004) «WIDTH(T) yYCON(S1) ySWEEP(100) yHALFBsSJU(31,7)
3sZN(200+4)

COMMON /AERO/ AM,B,CL(50),CT(50)4CD(50)+CM(50)

COMMON /CONST/ NCSoNCWsM1(7) sMUW] (295) +MUW2(245) s NIW(5) +NFP4NW (2)
COMMON /CAMB/ TICAM,IM(10),XT(10+21)49AAM(10,20),BBM(10,20),
1CCM(10+,20) 9DDM(10+20)sYT(10)+CURV(10),CHND(10)

COMMON /TWST1/ NYMeYTS(21)4+AY(1920)9sBY(1+420)9CCY(1520)4DY(1,20)
COMMON /LEFLP/ YLEF (1042) 9XNF(10) 9 YNF(10)4ZNF(10)4XLF(1044),YLF (1
154)+SLP1(10)

IQ = 140
PI1=3,14159265
NCON=1
CONTINUE
REWIND 01
WRITE (64+200)

]
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s NeNeNsNeNgNeNeNe)

OOOOOOO0OOO0O

OO0

200

L-X X4

999

L-2 X"
L2 2.

L% X4
L-2-% -3

L-2 -2
L-2-2-
[-2-3 -4

L-2-1:

FORMA

T

(1H1)

CASE TITLE «se
READ(5,150) (TITLE(I)9I=1,13)
IF(EOF (5)) 139,999

CONTINUE

WRITE (6y 1l44)

WRITE (69 150) (TITLE(I)+I=1413)
WRITE (6¢ 144)

NCS=0

IPANEL=1

DO 2 1I=1+5

DF(I) = 0.

TFLP (I} = O,

WRITE (69 145)

NC =
M1(I)
IWING

NWING
IWGLT

TOTAL NUMRER OF SPANWISE SECTIONS

muwnannn

NUMBER OF SPANWISE STRIPS IN EACH SECTION

LAST WING VORTEX STRIP NUMBER IF A TAIL IS PRESENT

0 OTHERWISE

THE NUMERICAL ORDER OF LAST WING SPANWISE SECTION

1 IF A WINGLET TO BE REPRESENTED Ry A TAIL IS PRESENT

2 IF THE WINGLET IS AT A LOCATION AWAY FROM THE WING TIP

READ (Ss 141) NCo(M1(I)eI=1oNC) s IWINGINWING,IWGLT

WRITE

(

Do 31

M1(I)

NFP =
NUw (1

)

N

69 141) NCo(MI(TI)gI=14NC)oIWING,NWINGsIWGLY
= 14.NC
MI(I) ¢ 1

UMBER OF FLAP SPANS, LIMITED TO FIVE.
= THE NUMERICAL ORDERS OF FLAP SPANS

FOR A CLEAN OR FULL=-SPAN FLAP CONFIGURATION, PUT NFP = NJW(]) =
VORTEX STRIP NUMBER ATEND OUTBOARD OF WHICH THE L.E, VORTE
X LIFT EFFECT Is NOT INCLUDED., IF IT IS ZERO, TOTAL VORTEX LIFT
EFFECT IS ASSUMED,

NVRTX

READ (Ss 141) NFPe(NJUW(I)I=14NFP) «NVRTX

WRITE

Nw(I)
NW (?)
ICAM

(

6e 141) NFPy (NJW(I)4I=19NFP)¢NVRTX

1

NUMBER OF CHORDWISE VORTEX ELEMENTS IN CHORDWISE SECTIONS,

0 FOR CLEAN CONFIGURATIONS,
CAMBER CODE
0 FOR ZERO CAMBER
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76
77
78
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23 )

-2

1 FOR CAMBER ORDINATES TO BE READ IN

ZCox

IN THIS CASE, IST IS THE NUMBER OF L.E. FLAPS,
IST = NUMBER OF SPANWISE STATIONS AT WHICH CAMBER ORDINATES ARE
READ IN, LIMITED TO 10.
NOTE : IF THE TAIL HAS CAMBER, USE THE LAST STATION ( =IST ) TO
DESCRIBE IT, ONLY CuBIC SPLINE IS USED TO CALCULATE THE CAMBER
SLOPE, u#2

READ (S5s 141) (NW(I)9eI=192)4ICAM,IST
WRITE (69 141) (NW(T)sI=142)+ICAM,IST

IF ICAM = 1, READ IN THE x-COORDINATES AND THE CAMBER ORDINATES
YT = v STATION AT WHICH CAMBER ORDINATES ARE TO BE READ IN,

XNUM = NUMBER OF CAMBER ORDINATES TO BE RFEAD INs LIMITED TO 21.
CURV = 0., IF CAMBER IS FORMED BY CONNECTING STRAIGHT SEGMENTS,
WITH FIRST SEGMENT BEING LEADING EDGE FLAP,

= 1. IF CUBIC SPLINE INTERPOLATION IS USFD
= 2. IF CURIC SPLINE INTERPOLATION IS USEDs WITH FIRST
SEGMENT BEING LEADING EDGE FLAP
CHND = CHORD LENGTH AT YT STATION

XT = MONDIMENSIONAL X COORDINATES
CA = NONDIMENSIONAL CAMBER ORDINATES
IF CHND = 0,y USE ACTUAL DIMENSIONAL CAMBER ORDINATE

IF (ICAM . NE, 1) GO TO 9

D0 8 I=1sIsT

JJd = 1

READ (Sy 140) YT(I)+XNUMsCURV(I)sCHND(I)
WRITE (69 140) YT(I)sXNUM,CURV(I) CHND(I)
IM(I) = XNUM

IP = IM(I)

ICVY = CURVI(I)

READ (S5y 140) (XT{IsJ)eJ=1,1IP)

READ (Ss 140) (CA(J)9d = 1,IP)

WRITE (6 140) (XT(IeJd)sd = 141IP)

WRITE (6y 140) (CA{J)y J = 1,IP)

DO 4 K = 1,IP

AW(K) = XT(I,K)

IF (ICV .Eq, 0) GO TO S

2 IF CAMBER FUNCTION IS DEFINED ANALYTICALLY IN SURROUTINE

3 IF THERE ARE PLANE L.E., FLAPS ATTACHED TO A PLANE WING,
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86
87
88
RO
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O O3

10
11

CALL SPLINE

GO TO 8

DO 7 J = 2.1IP
AAM(I,J=1) = 0
BBM(I,J=1) = 0
IF

IF

(IP AW CA3AAM,BBMyCCMyDDMsJJ»10)

(ARS (AW (J) =AW (J=1)) .LE, 1.E=20) GO TO 6
CCM(I,J=1) = (CA(J) = CA(JU=1)) / (AW(J) = AW(J=-1))
DOM(1,J=1) = CA(J~1)

CONTINUE
CONTINUE
CONTINUE
(ICAM

YLEF(1,1)
YLEF(I,2)
X1eY1le21,
IN CLOCKVYISE ORDERs FIRST FROM THE MOST INBOARD POINT,

Do

.NE.

3y GO TO 11

= EXTREME INBOAPD Y~COORDINATE OF A L.E. FLAP,

10 I=1ls1ST

READ
WRITE (6,
READ
READ
WRITE (6,
WRITE

IF (ARS(XLF (T44)=XLF(I41)),GTel.E=18) SLPI(I)=(YLF(I44)=YLF(Is1l))/

(S

(S
(S

(69

140y
140)

EXTREME OUTBOARN Y=COORDINATF OF A L.E. FLAP,
ETC., ARE CORNER POINT COORDINATES OF A L,E. FLAP,

(YLEF (T4K) sK=142)
(YLEF (I 4K)yK=142)

140) XLF(Iol)oYLF(I9Y)Y9Z1oaXLF(192)sYLF(142)02?2

140)
140)
140)

YLF(193) s YLF(T193)9sZ3,XLF(I94)4YLF(I,4),74
XLF(T91)sYLF(T91)eZ19XLF(I42)9YLF(1,42),22
XLF (T93) s YLF(I93) eZ3eXLF (T44)9YLF(144),474%

1 (XLF(Is4)=XLF(Te1))
(ARS (XLF (I44)=XLF(I91)) LE,14E~18) SLP1(I)=1.E18

IF

XNF(T)=(YLF (I94)=YLF(I1¢41))82(Z3=22)=(YLF(I,3)=YLF(T42))8(Z4=21)
YMF(I)=(XLF (T923)=XLF(I142))8(Z26=Z1)=(XLF (I44)=XLF(1,1))%#(23=22)
INF(T)=(XLF (Te6)=XLF (To 1)) #(YLF(T43)=YLF (T42))=(XLF(T43)=XLF(I42))

14 (YLF(T94)=YLF(I41))
IF (ARS(ZNF (1)) ,6T. 1.E=3) GO TO 10

XNF(I)=(YLF (T94)=YLF(I,41))8(Z2=Z1)=(YLF(I,42)=-YLF(I,1))®(Z4=21)
YNF(I)=(XLF (Te2)=XLF (T91))#(Z24=Z))=(XLF (I 44)=XLF(T,1))2(Z2=271)
INF(I)=(XLF (T94)=XLF (T91))#(YLF(T92)=YLF(I41))=(XLF(I42)=XLF(Iy1))

13 (YLF (T94)=YLF(Ie1))
CONTINUE
CONTINUE
(ICAM LEQ, 0) IST=1

IF
LAT

0
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OO0
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-2 2]
L-2-2 -
L-2-2 -1
L-3-2-]

L-2-24

12

L33
- 2-2 -}
:2-2-
L2 1]

13

AM = MACH NUMBER
HALFSW = REFERENCE HALF WING AREA
CREF = REFERENCE CHORD

ALPCON = CONTROL INPUT FOR LARGE ALPHA COMPUTATION
= 1o IF ALPHA = 1, RADIAN (IN THIS CASE, PUT DF(I) = 0.)
= 0« OTHERWISE

DF(I) = FLAP ANGLES IN DEGREES

READ (S 140) AM,HA|FSW.CREF+ALPCON, (DF (I)4I=14NFP)
WRITE (6s 140) AM HALFSW,CREF,ALPCON, (DF (I)sI=1sNFP)
DO 12 I=1sNFP

DF(I) = NDF(I)yx#PI/sl80.

TFLP(I) = =DF(I)

NUMBER OF ALPHA TO BE EVALUATED

ALPI SMALLEST ALPHA IN DEGREES

ALPIN = INCREMENTAL ALPHA IN DEGREES

PTION = l. IF PRESSURE DISTRIBUTION, SPAN LLOADING AND RENDING
MOMENT DISTRIBUTION ARE TO BE PRINTED nuT

0« OTHERWISE

1. IF AN EFFECTIVE ANGLE OF ATTACK IN SUPERSONIC FLOW IS TO
BE uUsgEDn.,

0. OTHERWISE

FALP

supP

READ(54140) FALPLALPILZALPINWPTION,SUP
WRITE (69140)FALP,ALPI ALPIN,PTION,SUP
NALP = FALP

IF (NALP.EQ.,0) NALP=1

ALPI = ALPI & PTI / 180.

ALPIN = ALPIN » PT , 180,

IPT = PTION

Isup = SUP
ALP = ALPI
NCW=Nw (1)
L=1

CHORDT (2)=0,
CHORDT (3)=0,
CHORDT (4)=0,
IV=0

IDIH=0

CONTINUE

NCPCWL = NCw + 1
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162
163
164
165
166 .
167
168
169
170
17}
172
173
174
175
176
177
178
179
1R0
181
10
11
12
182
13
14
185
186
187
188
189
15
190
191
192
1683
194
195
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14

L-X-2-

L-X-2-4

L-2-2-

L-2: 2.1
[-2-2-]

15

N1 = NCW = 1
CPCWL (1) = 0.

LL=1

FN=NCwW

D0 14 I=lsNCW

FI=1

CPCWL(I+1) = ,5 # (1, - COS(FI # PI / FN)) # 100,
SN(IsL) = SIN((2« # FI = 1,) & PI / (2. # FN))

Xp = .5 o (10 o COS((ZQ # FI - 10) # pI / ‘2. @ FN),) # 1000
PERCT(I) = (XP=CPCWL(I))/(CPCWL(I+1)=CPCWL(I))

CPCWL (NCW+1) = 100.

KZ=0

DO 27 KK = 1,4NC

COORDINATES OF BREAK CHORDS BOUNDING SPANWISE SECTIONS,
FROM ROOT TO TIP ON THE RIGHT WING
DIHED = THE DIHEDRAL ANGLE IN DEGREES FOR THE SECTION

READN (Ss 140) ((XXL(I)eXXT(I)9eYL(I1)sI=1+2)4ZSyDIHED)
WRITE (69 140) ((XXL(I)oXXT(I)sYL(I)sI=192)97S+DINFD)

1 IF CONTROL POINTS ARE TO BE CALCULATFD FOR THIS SECTION

0 IF PREVIOUSLY CALCULATED CONTROL POINTS ARE TO BE USED
NOTE. FOR THE SECOND CHORDWISE SECTION, FCN SHOULD RE THE SAME AS
THE CORRESPONDING FIRST CHORDWISE SECTION,

SwK=L.F. SWEEP ANGLE OF THE SECTION IN DEGREES,

FCN

E = HINGE LINF LOCATION IN FRACTION OF LOCAL CHORD
= 1, FOR CLEAN CONFIGURATION
TR= TAPERP RATIO FOR THE SECTION

READ(54,140)FCNsSWKELTR
WRITE(As140)FCN.SWKLE,TR
YRREAK (KK) =YL (2)

FM=M1 (KK)

NSW=M1 (KK)

SWEP = SWK

DO 15 J=1sNSW

FJd=dJd
CPSWL(J)=O'5*(1.-COS((20*FJ'1.’°PI/(20“FM)))“1000
YCON(J)=0e5#(1,=COS(FJRPI/FM))
SU(JIKK)=SIN(FJ2PI/FM)
CONTINUE
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204
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217
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221
222
223
224
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226
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228

17

18
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232
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16

17

18

19

20

IF (DIHED .GT, S5.) IDIH =1

DCOS(KK) = COS(DIHED = PI / 180,)
DSIN(KK)=SIMN(DIHED #P1/180,)

IF  (IWING _NE, 0 +AND. DCOS(KK) LLE. 0,001) Iv=1
IF (KK .EQ, NC) GO TO 16

IF (IWING ,NF. 0 .AND. KK .EQ. NWING) GO TO 16
CPSVYL (1)=0.

CPSWL (NSW)=100,

GO TO 17

CPSHWL(1)=0.

IF  (IWGLT .EQe 1 +ANDs KK EQ, NWING) CPSUWL (NSW)=100,
IF (KK JEQ, NJW(LL)) MJUW1(LsLL)=TIPANEL
LR=(L=1)#NC+KK

MC = FCN

NCP = 0

DETA = 0,

IF (MC JNE, 0) KZ = KZ + 1
CORR = 0.

CORK = 0.

COPL = 0.

IF (L .EQe 2) GO TO 22

IF (MC.EQ.0) GO TO 19

IF (MW(2)+ER,0) GO TO 18

IF (KK NEJNJW(LL)) GO TO 18

NCP = 1
DETA = DF(LL)
CONTINUE

DETEPMINE CONTROL POINT LOCATIONS BY 2=D THFORY
CALL CONTRL (FoNW(1)NW(2),EyDETAZALPyCPCWLINCPyKZ7)
CORR = 00
IF (AM LT, 1, ) GO TO 20
CORPR = 0,03
IF (SWEP «GT, 60.,) CORK = ,0035%#(SWEP=60,)
IF (Kk ,NE. NC) GO TO 185
AR=YL (2)#YL (2)22,/HALFSW
IF (TR 'GT. 1.) TR = 1.
CORPL = ,14%(1,=-TR)##3/(2.+AR)
CONTINUFE
IF (CoPL «GT, CORK) CORK = CORL
CORPR= CORR + COPK
F(KZe1)=F(KZ,1)+CORPR
Nl = NCW - 1
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20
269
260
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263
264
265
266
267
268
269
270
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22

23

24

25

26
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21
°2

23

24

25

26
27

2R
29

30

DO 21 KQ = 24N}
F(KZsK0)=F (KZ4KQ) +CORR® (NCW=KQ) /FLOAT (NCW)

CONTINUE

CALL PANEL (XXLoYLoXXTyCPCWLsCPSWLNSWoIPANELLPANEL,F,PERCTsSWP,

1 LR¢ZSsSVPsKZHL)

F(XZ+s1)=F(KZ,41)=CORR

DO 23 KQ = 24N1
F(KZ,KO)=F(KZ+KQ)=CORR® (NCW=KQ) /FLOAT (NCW)
IPANEL=LPANEL+1

NCS=NCS+NSW=1

WIDTH(KK)=YL(2)=YL (1)

BREAK(KKIY=YL (1)

RREAK (KK+1) = YL (2)

IF (KK JEB, NJW(LL)) MJW2(L,LL)=LPANEL
IF (IWING _NE., 0 .AND, KK .EQ, NWING) GO TO
IF (kKK NE, NC) GO TO 26

IF (KK JEQ, NC ANN, IWING NE. 0) GO TO 25
CHORDT(L)Y=XXT(2)=XXL(2)

HALFB=YL (2)

YCN(L) = XXL(2)

GO TO 26

CHORDT (L+2) = XXT(2) = XXL(2)

HALFBH = YL(2)

YCN(L+2) = XXL(2)

I1F (KK JEOQ, NJw(LL)) LL =1LL + 1
CONTINUE

IF (L .EQGe 2) GO TO 30

LPAN1 = LPANEL

IF (NW(2) .EQ, 0) GO TO 28

L =2
NCW = NW(2)
Ge 70 13

DO 29 1 = 14NFP

MUW1(2,I) = 0

MUW2(2,1)=0

NCS=NCS#2

CONTINUE

NCS=N(CS/2

NCW=NW (1) +Nw (2)

IF  (NVRTX L,EAQ, 0) NVRTX = NCS + 1
BF(2)=0.

OF (3)=0.
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SSC
SSC
SscC
SsC
SSC
SSC
sSscC
ssC
SSC
SsC
SscC
SSC
SsC
SsC
SSC
SsC
SsC
SsC
SscC
SSsC
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274
275
276
277
2718
279
280
281
282
283
284
285
2R6
287
288
289
290
291
792
293
294
295
296
297
298
299
300
301

302
303
304
305
2né6
307
308
309
310
311

312
313
314
315



C #un
C nes

C nuun

OO0

OO0 0D

31

i-2-2 -4

L- X2

L-2-2-1

[-2-X

IF  (IWGLT ,NE, 0) IV=0
CAMLE1=0.

CAMLE?2=0,

CAMLE3=0.

YTwW=HALFB

TINC=0,

IALP=ALPCON

P0S=0,

TWIST1 = 0.

ITWST = 0
ICAMB = 0
HALFSH = 0.

THE FOLLOWING DATA ARE NOT NEECED IF ALPCON = 1,
TWIST1 = 0e IF NN TWIST IS PRESENT

= le IF THERE IS TWIST
RINC = ROOT CHNRD INCIDENCE

IF (IALP +FQ, 1) GO TO 31
READ(S5,140) TWIST1,RINC
WRITE(69140)TWIST1,RINC
CONTINUE

IF (TWIST1l ,GT., 0,) ITWST =1
IF (ICAM EQ, 2) ICAMB = 1

IF  (ITWST L,EQ, 0) GO TO 34

YNUM = NUMBEP OF Y=COORDINATES TO BE INPUT TO DESCRIBE TWIST
DISTRIRUTION
TCURV = 0. IF THE TWIST DISTRIBUTION IS GIVEN PIECFWISE LINEAR
VARIATION

= l« OTHFERWISE

READ (S 140) YNUM,TCURV
WRITE (6s 140) YNUM,TCURV
NYM = YNUM

NTCV = TCURyY

READ IN THE NONDIMENSIONAL Y=COORDINATES AT WHICH TWIST ANGLES
ARE DEFINED, LIMITED TO 21,

READ IN THE CORRESPONDING TWIST ANGLES IN DEGRFES, I.E, THE
DIFFERENCE IN ANGLES OF ATTACK AT Y AND ROQT CHORD,

NEGATIVE FOR WASHOUT,

SSC
SsC
SSC
SSC
SSC
SSC
SSC
SSC
SSC
SsC
SsC
SsC
SSsC
SSC
5sC
SSC
sscC
SSC
SsC
ASH
ASH
SsC
SSC
SSsC
SSC
SSC
SSsC
SSC
SSc¢
SsC
SSC
sscC
SsC
SSC
SsC
SscC
SsC
SSsC
SSC
SscC
SsC
SsC
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316
317
318
219
320
321
322
323
324
325
326
327
328
329
330
331
332
335
336
29
30
339
340
241
342
343
344
345
346
347
248
349
350
351
352
383
354
355
356
357
358
359 |
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32

33
34

-2 X
L-2-2-]
- 2-2 -]
L-X-X-3
L. X2

- 2-2-)

L-2-2 ")

35

READ (54 140) (YTS(I)s I = 14NYM)

READ (S, 140) (CA(I)s I = 14NYM)

WRITE (64 l40) (YTS(I)e I = 1,4NYM)

WRITE (69 140) (CA(I)y I = 14NYM)

IF (NTCV «.EQ, 0) GO TO 3?2

CALL SPLINE (NYM,YTS,CAsAY4BYCCYsDYs1ly1)

GO TO 234
DO 33 J = 24NYM
AY(I’J-l) oo

BY(IQJ-I) = Oo
CCY(lod=1) = (CA(J) = CA(J=1))/(YTS(J) = YTS(J=1))
DY(lyJd=1) = CA(J=1)

CONTINUE

IF A TAIL Is PRESENT, READ IN

TINC = IMCIDENCE ANGLE IM DEGREES

HALFSH = HALF TAIL AREA

IF THE TAIL 1S TO REPRESENT THE WINGLETs PUT HALFSH = HALFSW

IF THE WINGLET 1S INBOARD OF THE WING TIP, PUT HALFSH = WINGLET
AREA

POS = THE WINGLET POSITION INDICATOR WITH RESPECT TO WING TIP
FOP DETAIL SEE INSTRUCTIONS

CAMT 0. IF THERE IS NO CAMBER

1. OTHFRWISE,

IF (IWING ,EQ, 0) GO TO 35

READ (5, 140) TINCsHALFSH,POS,CAMT
WRITE (6s 140) TINC,HALFSH,POSsCAMT
CONTINUF

IPOS = POS

ICAMT = CAMT

IF (IALP «.EQ, 1) GO TO 39

RINC = RINC # PI / 180.
TINC = TINC = PI /7 180,
TINP = TINC + ALP

AYTW = 0.

DO 38 I = 14NCS

IF  (IWING _NF, 0. AND, I,GTLIWING) GO TO 36
IF  (ITWST ,EQ, 1) GO TO 37

ATW = 0.

SNALP(I) = 0.

Ssc
SSC
SSC
SScC
31
SSC
SSC
SSC
SSC
SsC
SSC
SSC
SSscC
SSC
SSC
SSC
SSC
SSC
SSC
SSC
SscC
SSC
SscC
SSC
SSC
SsC
SSC
SSC
SSC
SSC
SsC
SSC
SsC
SscC
SsC
SSC
ASH
ssc
SSC
SSC
SSsC
SSC

65

360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
3Rr4
385
386
387
3a8
3R9
390
391
392
393
394
39S

397
398
399
400
401



36

37

38
39

40
41

ALPH(IY = 1,

GO TO 38

ALPH(I) = 1,
SNALP(I) = 0,

GO TO 38

YC = YLE(I) /HALFR
CALL TWSTI(YCLATW)
SNALP(TI) = SIN(ATH)
ALPH(T) = COS(ATW)
AVTW = AVTW + ATYW
CONTINUE

CONTINUE

AVTW = AVTW/NCS
WRITE (6s 142) HALFSW,CREF
JWING=IWING
CM(50)=1V

WRITE (6s 146)
WRITE (6, 149)

WRITE (69 143) (MN(T91)sXN(Te2)sYN(Tel)sYN(I92)+BPRIM(TIs1l) BPRIM(TI
193)9I=1,LPANEL)

WRITE (6y 147)
WRITE (6 148)

WRITE (6s 143) (XCP(I)sYCP(I)sZCP(I)eI=1+LPANEL)

J1=LPANEL+1

Bl = ARS(l.=AM3AM)
MM = NW(1)

NN = NW(1)

172 =1

B = B}

IPN = 1

IF  (NW(2) LEA., 0) GO TO 40
I1 = 1+ NCS

CHORD = CH(1) + CH(II)

GO TO 41

CHORD = CHI(1)

CONTINUE

CSD = DCOS (1)

ssD = DSIN(])

Zepx(1) = 0,

ZR = 0.

IF (IALP.EQ,1) GO TO 43

XC = (XCP(l)=-XLE(IZ))/CHORD

ASH
SSC
ASH
SSC
SSC
SSC
ASH
ASH
ASH
ASH
SScC
SSC
ASH
SsC
SSC
SSC
SSC
SSsC
SsC
SsC
SSC
Ssc
SSC
SsC
SSC
SSC
SSC
SSsC
SsC
SSC
SSC
SSC
SSC
SSC
SSC
SSC
SSC
SSsc
SSC
SSC
SsC
SsC
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32
403
33
405
406
407
34
35
36

412
413
38
414
415
416
417
418
419
420
421
422
4?73
424
425
426
427
478
429
430
431
432
433
434
435
436
437
438
429
440
441
442 -



42

43

44

46

IF  (ICAM JEQ, 3) XC = XCP(1)
IF (ICAMB.EQ,1) GO TO 42

YK1 = (YCP(1)=YN(191))/(YN(1s2)=YN(1s1)})
XK1 = XN(l91)+(XN(142)=XN(1+1))*2YK]

XK2 = XN(193)4(XN(1e4)=XN(143))#*YK1

X1 = (XK1=XLE(17))/CHORD

X2 = (XK2=XLE(1Z))/CHORD

CALL 7ZCR (XCoYCP(1)9ZCAsZRyICAMyX19X29CHORD9ZYs04IST)
ZeDpx(1) = ZR

GO TO 43
YC = YLE(IZ)
XC = XCP(1)

CALL 7CDX (XCoYC4ZCA4ZRyZY)

ZBDx(1) = ZR

CONTIMNUF

AVZC = ZBDX (1)

I =2

NJ=LPANEL=1

LL=1

CONTINUE

280X (1J) = 0,

IF (IALP.EQ,1) GO Tn S2

IF (MW (2) .EG, 0) GO TO 45

11=1Z+NCS

CHORD = CH(IZ) + CH(II)

GO TO 46

CHORD=CH(12)

CONTINUE

XC = (XCP(IJ) « XLE(IZ))/CHORD

IF (17 .GT, JUWING ,AND. JWING ,NE, 0 ) GO TO 51
IF  (ICAM .EQ. 3) ¥C = XCP(IlJ)

LCAM = 0

IF (ICAMR.,EQ.1) GO TO 47

YK1 (YCP(TJU)=YN(TJs1))Z(YN(TJe2)=YN(IJs1}))
XK1 = XN(IJa1) s (XN(IJe2)=XN(TJel))RYK]

XK2 XN(IJg2) ¢ (XN(TJe4)=XN(IJe3))2YK]
X1 = (XK1=XLE(17))/CHORD

X2 = (XK2=XLE(IZ7))/CHORD

ZR =

0.
CALL ZCR (XCeYCP(IJ)9sZCA37ZR9yICAMyX19X29sCHORD$ZY40,1IST)

ZBDX(IJ) = ZR
GO TO 48

SssC
SSC
SSC
SSC
SSC
SSC
"SSC
ASH
SSC
SSC
SSC
SSC
SsC
SSC
SSC
ASH
SSC
Ssc
SSC
SSC
SSC
ssC
SSsC
SSC
SsSC
SSC
SSC
SsC
SsC
SsC
SSC
SSsC
SSC
SScC
SscC
SSC
SSC
SSC
SsC
ASH
1
SSC
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443
444
445
446
447
448
449

39
451
452
453
454
455
456
457

40
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
a7
478
479
4R0

41
482
483



47

48

49

50

52

S3

Sé

5%

Sé

YC = YLE(I2Z)

XC = xCP(1Jy

CALL ZCDX (XC4YCeZCAWZRo2ZY)

ZBDX(IJ) = ZP

CONTINUE

IF (IJ «GE, MUW](leLL) oAND, IJ LE, MJUW2(1,LL)) GO TO SO
IF (IJ .GE, MJUW](2,LL) AND, IJ  LE. MJW2(2,LL)) GO TO 49
GO TO §S?

IF (LL.EQ.NAL) GO TO &2

ZRDX(IJ) = ZRDX(IJ)+TFLP(LL)

GO TO 52

IF (IJ .EQ, MM) 7ZBDX(IJ)} = ZBDX(IJ) + .S5«#TFLP(LL)

GO TO 652

IF  (ICAMT ,FQ, 0) GO TO S2

CALL 7CR (XCyYCP(IJ)4ZCA37ZRsICAMyX14X29yCHORDyZYsISTHIST)
Z8DX(1J) = ZPR .

CONTIMUE

AVZC = AVZC + 7BDX(TJ)

IF (IJ .GE, LPAN1 ,AND, IJ .LTe. LPANEL) GO TO 53

IF  (1J LEQ, MJW2(1l,LL)) LL = LL + 1
GO TO 5S4

NN = NW(2)

IF  (I1J JEQ, MJUW2(2,LL)) LL = LL + 1
CONTINUE

IF (IJ LT, MM) GO TO 5S¢

IF (IJ.LE.LPAN1) XLL(IZ) = SSD

IF (TJ.LE.LPAN1) XTT(IZ) = CSD

1Z=12Z+1

MM=MM 4NN

IF (IWING ,NF, 0 +aMD. 17 ,EQ, (IWING+1)) GO TO 55
IF(I7Z .GT. NCS) GO TO 55

IF (YLE(IZ) .LT. YBREAK(IPN)) GO TO 5Sé
CONTINUE

IPN=IPN+1

IF (IJ .EQ, LPAN1l ,0R, IJ .EQ, LPANEL) IPN=1l
CsD=DCOS (IPN)

SSD=DSIN(IPN)

IF (IJ .EQ, LPAN1) IZ=1

IF (IJ .EQ, LPAN1) LL=1

1J=TJ+1

NJ=NJ=1

IF (IJ .LE, LPANEL) GO TO 44

SscC
SSC
SSC
SsC
SScC
SSC
SsC
SSC
SSsC
SsC
SSC
SSC
SSc
SScC
ASH
SSC
SSC
ASH
SsC
sscC
SscC
SSC
SSC
SsScC
SSC
SSsC
SSC
SSC
SSC
Ssc
ASH
5SC
SSC
SsC
SsC
SsC
SSC
SSC
SSC
SSC
SSC
SsC
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484
485
4R6
487
488
489
490
491
402
493
494
495
496
497
42
4Q9
500
43
sS01
502
503
504
505
506
sa7
SNA
S09
510
511
512
44
513
514
515
S16
517
518
519
520
521
522
523"



57

58

280v=0,

REWIND 02

CALCULATE THE DOWNWASH AND SIDEWASH INFLUENCE MATRICES BASED ON
LOCAL PANEL COORDINATES AND STORE ON FILE (02)

CALL ADICMX (AM,XNgYNyZNyXCPoYCPoZCPoLPANEL JRPRIM,AWsCA9IWINGsXTT,
1 XLLsYRREAK yIWGLToNCosWSTsVSToyNWINCSeYLESLPAN]I #IVIM]14ZRDY) -~
KNT = 0

IF  (NALP.GT,1) KNT=1

ALP = ALPI

AyzZC = AVZIC/LPANEL

DO 138 JP = 1,NALP

ALPHAQ = ALP

ALpM = 0.

ALAV = ALP+RINC+AVTW=ATAN(AVZC)

SK =1,

IF (ALAV LT, 0.) SK = =1,

IF (IsuP «EQ. 1 LAND, AM «GTa 1) ALPM = SK“(-ABS(ALAV)'SORT(AMGAM
1=1,)2,52PMWAVE (ALAV,AM)) .
ALPM = ALPMs.S

IF(AM.GT.le4) ALPM=ALPM#0,9797959/SART (AM#AM=],)

COSA = COS(ALP+RINC+ALPM)

SINA = SIN(ALP+RINC+ALPM)

COSAT = COS(ALP+TIMC+ALPM)
SINAT = SIN(ALP+TINC+ALPM)
IF (IALP «EQ. 0) GO TO §S7
SINA = 1,

COSA = 1,

SIMAT = 1.

COSAT =1,

CONTINUE

IJP = JP

CALL SOLUTN (GAMMA AW CAWLPANELLPANT o XLL o XTToSNALPJALPH9ZPDX4ZRDY
1y IALPsCOSAISINALCOSAT SINATYIWINGsXCP9yYCP 4NWyTUPIKNT9DUMsDQ,1IQ)
CM(1)=ITWST

DO S8 I=1sLPANEL

CP(I)=GAMMA (1)

CALCULATE EDGE SUCTION

CTX = 0.

CALL GAMAX (AW,CA+LPAN1+LPANELsCP(NCoBREAK,SWP,CHORDT,IWINGyNWING,
1 HALFRHsYCNGCTPsCTX s IWGLTIP0Ss0sSVP404DZDYTsTP,CTDS)

DO 59 I=1sLPANEL

SscC

SSC
SSsC
SscC
SSC
SSC
SsC
SsC
SSC
ASH
SsC
ssc
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
SsC
SSC
SSsC
SsC
SSsC
SsC
SSC
SSC
ASH
SsC
SSscC
SsC
SSC
SsC
SSC
sSsc
SscC

69

524

525
526
527
578
529
530
521
532
46
533
534
a7
48
49
S0
51
52
|3
54
55
56
57
58
539
540
541
542
543
S44
545
546
59
549
550
551
552
£53
554
585
556



S9

60
61

GAMMA(I)=O.

COSA = COS(ALP+RINC)
SINA = SIN(ALP+RINC)
COSAT = COS(ALP+TINC)
SINAT = SIN(ALP+TINC)
CLpp = 0.
copP = 0.
COvVL = 0.
IPN
ZRB
YR =0
Yeg = 0,

CLT=0,

cMT=0,

coT=0,

cLL=0,

CLH=00

CMw=0n,

CDwW=0,

CSL = 0,

CsSxL = 0.

CAV = 0.

KC=1

NCoL=M1(1)

KLL=0

MM=0

NCW1 = NCW+)

NL =1

IF (JP NE, 1) GO TOo 80

DO 73 1 = 1..NCS

IF (MW(2) LEG, 0) GO TO 60
Il = 1 +« NCs

CHORD = CH(I) + CH(Il)

Go T0O 61

CHORD=CH(I)

CONTINUE

DO 69 J = 14NCW

NN=JeMM

IF  (NW(2) .EQ, 0) GO TO 62
IF (J +LEe NW(1)) GO TO 62

1
0.

LL = LPAN]1 ~ NW(1) # I + NN + NW(2)

Go TO 63

&

(I = 1)

SSC
ASH
ASH
ASH
ASH
SSsC
SsC
SSC
SsC
SsSc
SsC
SSC
SsC
SSC
SSC
SsC
SSC
SSC
SsC
SSC
SSscC
SSC
SscC
SsC
SsC
SSC
SsC
SSC
SsC
SsC
SSC
SScC
SsC
SsC
SSC
SsSC
SSC
SSC
SSC
SSsC
SsC
SSsC

70

557
60
61
62
63

558

559

560

561

562

563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578

579

580

5R1

582

583

584

585

586

SA7

588

589

590

591

592

593

504



64

66

67

68
€9

LL = NN
CONTINUE

XC = (XV(LL) = XLE(I))/CHORD

IF (JWINGeNE, 0 AND. I ,GT, JWING) GO TO 67

IF (TALP.EQ,1) GO TO 67

IF (ICAM .FQ, 3) XC = XV(LL)

IF (ICAMB.,EQ,1) 6O THh 64

YK = (YV(LL)=YN(LLs1))/Z (YN(LLe2)=YN(LLs1))

XK1 = XN(LLy1)e (XN(LLs2)=XN(LLo1))2YK]1

XK2 = XN(LLe3)+ (XN(LL94)=XN(LL¢3))#YKI1

X1 (XK1=XLE (1)) /CHORD

X2 = (XK2=XLE{(I))/CHORD

CALL ZCR (XCoYV(LL) ¢ZCA9ZRyICAMyX1¢X29CHORDsZY0¢1ST)
ZBV(LL) = ZCA # CHORD

IF (ICAM .FQ, 3) ZBV(LL) = ZCA

ZBDXV(LL) = ZR

IF (ICAM LEQ, 3) ZROYV(LL) = 2ZY

Go TO 65
YC = YLE(D) .
XC = xv(LL)

CALL ZCDX (XCsYCoeZCAyZRs2Y)

ZBV(LL) = ZCA

Z8Dyv(LL) = ZY

ZBDXV(LL) = ZR

IF  (LL.GE«MUW1 (24NL) «AND,LL,LE.MJUW2(2sNL)) GO TO 66
GO TO 68

IF (NL.EQ.NALY GO TO 68

ZBV(LL) = ZBV(LL) ¢ (XCP(LL) =XLE(Il)) ® TFLP(NL)
ZBOXV(LL) = ZRDXV(LL) + TFLP(NL)

GO TO 68

ZRV(LL) = 0,

ZBDXvV(LLY = 0,

IF (ICAMT (EQ, 0) GO TO 68

CALL 7CR (XCoeYV(LL) ¢7CA4ZRyICAMyX13X29CHORD4Z2Y2IST,LIST)

ZRDXV(LL) = ZR

ZBV(LL) = ZCA=CHORD

CONTINUE

CONTINUE

MM = (NCW=Nw(2))#1

IF  (LL.EQeMJUW2(29NL)) NL = NL+¢1
IF  (IALP .EQ, 1) GO TO 71

XC = 0,

SscC
SSC
SSC
SSC
SSC
SsC
SSC
SSC
SSC
SSC
SsC
SSC
ASH
SScC
SscC
SSC
SsC
SSsC
SSC
Ssc
SSC
SSsC
SscC
Ssc
SScC
SSC
SSC
SSC
SsC
SSC
SSC
SsC
SsC
ASH
SSC
SSC
SSC
SSC
SsC
SSC
SscC
SsC

71

595
596
597
598
599
600
601
602
603
604
605
606

64
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627

65
629
630
631
632
633
634
635
636



70

Ip!

72
73

T4

75

76

77

IF (ICAM .EQ, 3) XC = XLE(D)

IF (JWING.NE,0,AND,I.GT,JWING) GO TO 71

IF (ICAMB.EQ,1) GO TO 70

CALL 7ZCR (XCoYLE(1)9ZCA9ZR9ICAMy0.9049+CHORD9ZY$0+1IST)
X{1.1) = ZR

X(2+1) = ZCA & CHORD

IF  (ICAM .EQ. 3) X(3,I)
IF  (ICAM LEQ, 3) X(2s1)
GO TO 72

YC = YLE(I)

XC = XLE(D)

CALL ZCDX (XCyYCoZCA4ZR,ZY)

X(le1) ZR

X(2s1) ZCa

X(3,1) Y

GO TO 2

X(1s1) 0.

X(2,1) = 0o

IF «(ICAMT ,EQ, 0) GO TO 72

CALL ZCR (XCoYLE(I)9ZCAyZP4yICAMy0,90+9CHORN4ZYSIST,HIST)
X(1sI) = ZR

CONTINUE

CONTINUE

IF (ICAMB ,EQ., 1 -.0R., ICAM .EQ, 3) GO TO 78

DO 74 I = 1,NCS

X(3sI) = 0.

IF (IALP.EQ.,1) GO TO 78

DO 75 I = 1,LPANEL

AW(I) = =ZBDXV(TI) # 2,

CALCULATE DZCDY AT PRESSUPE POINTS.

Y
ZCA

n-~nnau

CALL GAMAX (ZRV,ZBDYV,LPAN] JLPANELAWsNC4sRPEAK,SWP,CHORDT,IWING,
1 NWING,HALFBH;YCN-CTP.CTX.IwGLToIPOSol,SVP,O,DZDYT,TP,CTDS)

DO 76 I = 14NCS

J = (1=-1)#Nw(1)s1
ZRV(J) = X{241)
AW (J) = =X(1,1I) = 2,

CALCULATE DzCDY ALONG THE LEADING EDGE

CALL GAMAX (7RV,DUM,LPAN]1,LPANEL ¢AW+NC+BREAKySWP4CHORDYT s IWING,
1 NWING,HALFRH,YCNeCTP¢CTX,IWGLTIP0S424SVP,0,07DYT,TP,CTDS)

DO 77 I = 14NCS
J = (I=1)*Nw(l)+]
X(3,I) = DUM(U)

ssC
SSC
SsC
ASH
SsC
SsC
SscC
SSC
SSC
ssc
SSC
SsC
SsC
SSC
SSsC
SSC
SSsC
SSscC
SsC
ASH
SsC
SSC
SsC
Ssc
SSC
SsC
SsC
SsSC
Ssc
SSC
SscC
SSsC
SsC
SsC
SsC
SsC
SSC
SsC
SsC
SsC
SsC
sSscC

72

6137
638
639

66
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655

67
€57
658
659
660
661
662
£63
664
665
666
667
6A8
669
670
671
672
673
AT4
675
676
677
678



78

79
A0

81
82
83

84
8%

CONTINUE
DO 79 I=1sLPANEL

ZB(I) = SQGRT(1l, + ZRDYV(I)##2)

CONTINUE
CONTINUE

MM = 0

DO 83 I = 14NCS

TO FIND LeE, SUCTION FROM L ,E, THRUST,

Z0Y = 0,

FA = SIN(SWEEP(1))/COS(SWEFP(I))

IF (IALP .EQ, 1) GO TO 81
CK = xTT(I)
IF (ARS(CK) LLE, 1.E-18) CK

DZCDX=(=SNALP(T)+X(1sT)#ALPH(I))/ (CK®* (ALPH(I)+X(1,1)#SNALP(I)))
DZCDY = (XLL(I)®ALPH(I) + 7DY®CK)/(CK#ALPH(I)

ZLDY = DzCDx=#FA + D7CDY

DRDY = SQRT(1, + FA#FA + ZLDY # ZLDY)
FE = DZCDX

F1 = SQRT(l, « FB # FB + DZCDY #DZCDY)

F2= SQRT((NDZCDY # ZLDY + 1,)%422 +

FT = F1 # DRDY / F2

Go TO 82

FT = SQRT(l, +« FA & FA)
CSU(I) = CT(I) # FT

CT(I) = ABS(CT!(I))

DO 102 I = 1,NCS

IF (Nw(2).EQ,0) GO TO 84
I1 = I+NCS

CHOPD = CH(I) ¢ CH(II)

GO TO 85

CHORD = CHI(T)
CML = 0
CLS(I)
CL(I)'—'O.
CD(I)=0,.
CLY(I) = 0.
CDPPS

0.

DO 92 J = 1e NCW

IF  (NW(2)+EQ,0) GO TO 86

DZDY IS ASSUMED ZERO.

=ZDvaxLL (1))

(=FB + DZCDY # FA) ##2)

SSC
SsC
SscC
SSC
SSC
SSC
SSC
SSC
SsC
SSC
SSC
ASH
ASH
ASH
ASH
ASH
SsC
ASH
SsC
ssC
SSC
SSC
SSscC
SsC
SsC
SSC
ssC
SsC
SsC
SSC
SSC
SsC
SSC
SSC
SSC
SsC
SsC
SsC
sscC
SsC
SsC
SscC

73

679
680
681
682
6R3
684
686
687
688
689
690

68

69

70

71

T2
695

73
700
701
702
703
704
705
T06
707
708
709
710
711
T12
Ti3
T14
715
T16
717
718
719
720
721
722
723



A6

a7

as

a9

90

IF  (JJLE.NW(1)) GO TO 86
LL =LPAN1=NW(1)#T+NN+NW (2)#(I=1)

IL =11
JLL = J=NW (1)
L=2

FN = NW(2)
GO 10O 87
LL = NN

IL =1

JLL = J

L =1

FN = Nw(l)
CONTINUE

IF (I1ALP.EQ,1) GO TO 89

Ck = XTT«(I)

IF (ARS(CK) LLE, 1,E=-18) CK = 1.,E-18

DZCDX = (=SNALP (1) + 78DOXV(LL)®ALPH(I))/Z(CK®(ALPH(I) + ZBDXV(LL)#
1SNALP (1))

CZY = (XLL(I)SALPH(I)+ZBDYV(LL)#®CK)/(CK®ALPH(I)=ZBDYV(LL)®#XLL(I))
Czyy = Z8DYV(LL)

CS = COSA

SS = SINA

IF {JWING.NE,0,AND,I.GT,JWING) GO TO 88
GO TO 90

CS = COSAT

SS = SINAT

GC TO 90

Cs = 1.

sSS =1,

IF  (ARS(XTT(I)) .LE.,1.,E=18) CZY=1,.,E18

IF  (ARS(XTT(I))+GT.1.E=18) CZY=XLL(I)/XTT(I)
IF (1ALP.EQ,1) zXx=0,

IF (IALP NE, 1) ZX = DZCDX

SSO=SS#ALPH (T)+CS#SNALP(I)
CSQ=CS#ALPH(I)=~SS#SNALP(I)
CK=(ZX#SSQ+CS0) /SORT (1.4ZX*ZX)

CP(LL)=CP(LL)#CK=CA(LL)®SSa(XLL(I)+ZBDYV(LL)®*XTT(I))/7ZB(LL)®2,
CSD=XTT(I)

GBS=.5#CP (LL)#SN(JLLsL)®CH(IL) /FN

WBS = 0.

IF (IALP «EQ. 1) FAC = 1,/SQRT(1,+CZY#*CZY)

SscC
SsC
SsC
SSC
SSC
SSC
SsC
SSsC
SSC
SsscC
SsC
SsC
SSC
SsC
ASH
ASH
ASH
ASH
ASH
ASH
SSC
SsC
SsC
SsC
SsC
SsC
SsC
SsC
SsC
ssC
SsC
SSC
ASH
ASH
ASH
ASH

SsC
ssC
ssC
SscC
SsC

74

724
725
726
727
728
729
730
731
732
733
734
735
736
737

74

75

76

77

78

79
743
744
745
746
747
748
749
750
751
752
7€3
754

80

al

82

83

757
758
759
760
761



91

92

93

190

94

IF (IALP. EQ, 1) GO TO 91

FAC = 1./SQRT (1, + ZXx®ZX + CZY®=CZY)

CONTINUE

CFm=1,

PL=CFM# (ZX#SS+CS)#FAC

PD=CFM# (=ZX#(SsSS) #FAC

PM=CFMu# (XV(LL)Y+ZBV(LL)®#ZX)#FAC

CL(I) = CL(T)+GBS®PL

CML = CML =GBS#%#PM

CD(I)=CN(I) + GRS*PD

COPPS = CDPPS + GBSHCFM#(.7X#CS + SS) # FAC
CLPPS = CLPPS + GRSH#CFM#( 7ZX#SS + CS) # FAC
CLS(I) = CLS(I)+wWBS
CLY(I)=CLY(I)+GRSH#CFM/SART (1.+ZXRZX+CZYYRCZYY)
CONTINUE

IF (IALP.EQ,1) GO TO 94

ZX = (=SNALP(I)+X(1X)#*ALPH(IV)}/(ALPH(I)+X(1sT)®SNALP (1))
FAA = IQ/SQRT(IQ"ZX*ZX)
RR=ABS(CSU(I))#CHORD

XC=XLE (1) *RP

ZXx=100.

XCC = XTE(I)

IF (NW(2) NE., 0) XCC = XTE(l) + XTE(I+NCS)
IF (xC LT, xCC) GO TO 93

Zxx=0,

C2Y = 0,

GO TO 190

CONTINUE

XY= (XC=XLE(I))/CHORD

IF (ICAM LLE, 1) CALL ZCR (XYeYLE(I)sZCoeZXX9ICAMs0,40,+CHOPD«CZY,40

1.1IST)

IF (ICAM,EQ,3) CALL ZCR (XCoYLE(I)yZCyZXXsICAMyXLE(I),RRsCHORD,CZY

140,IST)

IF (ICAM JEQ, 2) CALL ZCDX (XCoYLE(I)97A4ZXXsCZY)
COMTINUE

Ck = xTT(1)

1F (ABS(CK) LLE. l1<E=18) CK = 1,E~18

CZY = (XLL(I)#ALPH(I)+CZY#CK)/(CK#ALPH(I)=CZY®XLL (1))
Cyy = C7Y

FAC = 1.,/SQRT (1, + ZXX®#ZXX ¢ CYY®CYY)

GO TO 95

ZX = 0.

SSC
SsC
ssC
SSC
SsC
SSC
Ssc
SsC
SSC
SsC
SsC
ssC
SscC
SSC
ssC
SSC
ASH
SSC
SsC
SSC
SSC
ASH
ssc
SsC
ASH
ASH
ASH
SSC
SsC
SsC
ASH
SsC
ASH
SSC
ASH
ASH
ASH
ASH
SSsC
SsC
SsC
SsC

75

762
763
764
765
766
767
768
769
770
771
772
773
774
775
T76
777

85
780
781
782
783

86
785
786

87

A8

89
788
789
790

90
702

91
794

92

93

94

95
798
799
AOO
anl



95

96

97

98

ZXX = 0,
SS = 0,
cs = 1.
FAA = 1,
FAC = 1,
CONTINUE

CL(I) = CL(I)#PI/CHORD+CT(I)#(SS=CS#ZX)*FAA
CM(I)=CML*®*PI/ (CRFF#CHORD)

CLPPS = CLPPS#PI/CHORD
CoPPS = COPPS«#PI/CHORD
CD(I) = CU(I)#PT/CHORD=CT (I)#(CS+SS*ZX)*FAA

CLS(I)=CLS(I)aPI/CHORD

CLY(]) = CLY(1)#PI/CHORD+CT(I)#(SS=CS#ZX)aFAA
IF (1 .LT. NCOL) GO TO 96

KLL=NCOL~1

KC=KC+1

NCOL=NCOL+M1 (KC)=~1

KL=T-KLL

FM=M1 (KC)

AA=CHORD#SJ (KL 4KC)#WIDTH(KC) /FM
CT(I)=CSU(I)=2CHORD

CLT=CLT+CL({I)=AA

CMT=CMT+CM(I)2AA

CDT=CDT+CD(I)=AA

CLPP = CLPP + CLPPS # AA

COPP = CDPP + CDPPS # AA

IF (1 .GE. NVRTX) GO TO oY

COVL = COVL & CSU(I)#(=ZXX#CS + SS)#FACH#AA
CSL = CSL + CSU(I) # (ZXX#SS + CS) # FAC = AA
CAVS(I) = Csu(l)=(=ZxX)#FAC

CAV = CAV + CAVS(I)#AA

XP = x(2.1)

PM = XLE(I) + xp#ZXX

CSXL = CSXL =~ CSU(I)#PMeFAC#®AA

CONTINUE

MM= (NCW=NW(2)) o]

IF (IWING _NE, 0 «AND. I ,EG, IWING) GO TO 98

IF (I 4EQ. NCS) GO TO 101

IF (YLE(I+1) .LT. YRREAK(IPN)) GO TO 101
ZBE = 788 + (YRREAK(IPN) -~ YB) = XLL(I)
YPP YRB + (YBREAK(IPN) = YB) # XTT(I)

YR = YBREAK(IPN)

SSC
sscC
SSscC
SSC
SSC
SscC
SscC
SSsC
SSC
SsC
SsC
SScC
SscC
SSC
Ssce
SsC
SSC
Ssc
SsC
SSC
SsC
SSsC
SSC
SsC
SSC
SSC
SSC
SsScC
ssc
SSC
SSC
SSC
SSC
SSC
SSC
SsC
SSC
SSC
SSC
SSsC
5sSC
SSC

76

802
803
ao0s
805
806
807
808
809
a10
811
817
A13
814
a1s
816
817
a18
819
820
A21
A22
823
824
R2S
226
827
A28
a29%
830
a31
R32
833
834
835
A36
837
R38
839
840
R41
R42
B43



99

100

101

102

I

«EQ.

100

100

102
102

IWING) GO TO

NL + 1

# HALFSW)
@ HALFSW)

IF (IWING ,NE, 0.AND.

GO TO 100

IF (IWGLT .EQ, 1) GO TO
ZBB = 0,

YB = 0.

YBB = 0,

IF (IWGLY ,NE, 2) GO TO
ZBR = YBREAK(NC=2) & XLL(1)
YBB = YBPEAK(NC=2) & XTT(1)
YR = YRREAK (NC=2)

CONTINUE

IPN = IPN + 1

CONTINUE

IF (LL .EQ. MJW2 (2+.NL)) NL =
IF (IWING L,EQ. 0) GO TO

IF (1 NE. UWING)Y GO TO
CLw=CLT

CMR=CMT

CDW=CDT

CONTIMUE

IF (IALP.EQ.1) XLEBAR=CSXxL/CSL
CLT=CLT#P1/ (2,#HALFSW)
CMT=CMT*P1/ (2,2HALFSW)
COT=CNT*PI1/ (2, 9HALFSW)
CLW=CLW#PI/ (2,%HALFSW)
CVW=CMWaP1/ (7 ,2HALFSW)
COW=CDWaPI/ (2,#HALFSW)

CLPP = CLPP & PT / (2.7 HALFSW)
cCoPpP = CDPP & P1 / (7.
chvL = COVL = PT / (2.

CAV = CAV#PI/(2,#HALFSW)
IPs1 = IPOS/10

In =1

IF (IWING.NE,0) IwW=2

covs = 0.

CLVS = 0.

CMYS = 0.

DO 113 K = 1,1w

1Pz =1

CDVSS = 0o

CLVSS = 0.

CMVSS = Q.

99

SsC
SSC
SsC
SscC
SsC
SsC
SsC
SSC
SscC
SSC
SSC
SSC
SscC
SsC
SsC
ssc
SscC
SsC
SSC
SsC
SSC
SSC
Ssc
SsC
SSsC
SsC
SSsC
SSsC
SscC
SsC
SSscC
SsC
SsC
SSC
SSC
SSC
SSC
SSC
SSC
SSC
SScC
SSC

77

fasb
845
846
847
R48
849
aso
851
as2
853
854
855
a56
857
858
859
RA0
861
RR2
863
864
865
866
a6t
868
869
870
a7l
872
873
874
R7S
aTé
’77
a78
a79
aan
aa]
aRr2
8R3
884
RAS



103

104

105

106
107

IF (K,EQ.2) IPZ7 = 3

IF (CHOPDT (IPZ).LE,,001) GO TO 113
ISN = 1

FN = NW(1l)

CHD = CHORDT(IPZ)

CHORD = CHD + CHORDT(IPZ+1)

YG = HALFB
DO 112 I = 1,yNCW
J =1

X1 = YCN(IPZ)

IF (K.EQ.2) GO TO 103

IF (IPS1.EQ.2,AND I,GT.,NW(l1l)) GO TO 112
IF (IPS1+.EQ.1) GO TO 112
CONTINUE

IF (I.,LE.NW(1)) GO TO 104
ISN = 2

FN = NW(2)

J = I-NW(1)

X1 = YCN(IPZ+1)

CHD = CHORDT(IPZ+1)

FJy =J
XM = X14+S#CHD# (14=COS((24%#FJ=1e) #PI/(2.%#FN)))
IK = NCS

IF (K ,EQel AND,IWING.NE,0) IK = IWING

IF (IALP.EQ,1) GO TO 109

XC {XM=X1)/CHORD

IF (K.EQ.2) GO TO 108

IF (ICAM .ER, 3) XC = XM

IF (ICAMB.FQ,1) GO TO 105

YC = ,999%#HALFR

CALL ZCR (XCoYCoeZCAWZRyICAMy0,490,9eCHD9ZYen,IST)

ZX = ZR

GO TO 106

YC = HALFB

XC = XM

CALL ZCDX (XCoeYCeZCAZRy7Y)
Dzx = ZR

Dzy = 2Y

GO 10 107

DZY = =DZX®TP(I,4K)+DZDYT(I,K)
CONTIMUE

CK = XTT(IK)

SscC
SSC
SSsC
ssC
SSC
SSC
SSC
SSsC
SSC
Ssc
SSC
SSC
SSC
SSC
SscC
SSC
SsC
SsC
SsSC
SSC
SsC
SsC
SSC
SsC
SSC
SSC
Ssc
SsC
SsC
SSC
ASH
Ssc
SscC
Ssc
SSC
SSscC
SsC
SsC
SscC
SSsC
SSsC
ASH

78

Ag6
8R7

888

AR89
890
891
892
893
894
R95
BQ6
897
898
899
900
901
902
903
904
Q05
Qné
Q07
9n8
909
Q910
911
912
813
a4
915

a6
917
918
Q19
920
521
Q22
923
Q24
925
926

97



108

109

110

111

112

113

114

IF (ABS(CK) .LE. IQE-IB) CK = 1.5-18
ZX = (=SNALP(IK) + DZX#ALPH(IK))/ (CK# (ALPH(IK)+DZx#SNALP(IK)))

CZy = XLL(IK)Y®ALPH(IK)

Cs = C0SsA

SS = SINA

Go TO 111

ZXx = =SNALP (IK)

CS = COSAT

SS = SINAT

IF (ICAMT ,EQ, 0) GO TO 110
YC = ,999%HALFBH

CALL 7CR (XCoYCoZCA4DZXsTICAM¢0490,eCHDsZY,L,IST,IST)

ZX = (=SNALP(IK)+DZX#ALPH(IK) )/ (CK# (ALPH(IK) +DZX#SNALP (IK)))
Go TO 110

ZX = 0,

Cs = 1.

SS =1,

CONTINUE

IF (ABS(XIT(IK))-LE.I.E-IB) Czy=xLL(IK)#] E1l8
IF  (ABS(XTT(IK))+G6T.1.,E=1R) CZY=XLL(IK)/XTT(IK)
FAC = 1./SQRT(1.+ZX#ZX+CZY2CZY)

CLVSS = CLVSS+CTNS(T4K) B (ZX#SS+CS)#FACHSN(JyISN) #CHD®CHORD/FN
CDVSS = COVSS+CTDS(IWK)#(=2X80S+SS)BFACHSN(JyISN)#CHD#CHORD/FN
CMVSS = CMVYSSXMaCTNS(I+K)YBFAC#SN(J+ISN)#CHD2CHORD/FN
CONTINUE

CLVS = CLVSsCLVSS

CDVS = CDVS+CDVSS

CMYS = CMVS+CMYSS

CONTINUE

CLVS = CLVS®PI/(2+.2HALFSW)

COVS = CDVS#P1/(2.2HALFSW)

CMYS = CMVSapPI/(2,8HALFSWaCREF)

CTIP = CLVS

IF  (IALPE0N.1,AND4CLVS¢GT,s001) CTX=CMVS/CLVS#CREF
CbCL2=0.

CSXL = CSXL#PI/(2.*HALFSW=CREF)

CSL = CSL®PI/(2.2HALFSH)

IF  (IALP.EQ.1) xBP = CMT/CLT#CREF

IF (ABS(CLT) ,LE. 0.,001) GO TO 114
COCL2=CDT/(CLT2CLT)

CONTINMUE

IF  (LAT .NE, 0) GO TO 116

ASH
ASH
ASH
SSC
SSC
SSC
SSC
SSC
SSsC
SSC
SsC
ASH
ASH
SScC
SsC
SsC
SSsC
SScC
SSC
SscC
SSC
SsC
SSC
SSC
SSC
SSC
SSC
SSC
SSC
SSC
SSC
SsC
SSC
SsC
SSC
SSC
SSC
SSC
SsC
SSC
SSC
SSsC
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98

99
100
932
933
934
Q35
916
937
938
939
101
102
942
943
944
945
946
947
948
949
950
951
952
953
954
655
956
957
958
959
960
961
962
963
Q64
Q65
966
967
968
969
e70



c

116
117

118

119

120
121

CALCULATE BENDING MOMENT DISTRIBUTION

CALL BENDIN (NCo+CLYRMRyIWINGsBREAK+CBMR¢CBTRyNWINGHALFSHyHALFBH,

1DCOS,DSINIIWGLT)
CAML=CBMR

CBTL = CBTR

DO 115 I=1,NCS

BML (I)=BMR(T)

GO 70 119

DO 117 I=1,NCS
YCON(T)=CLY(I)+CLS(D])

CALL BENDIN (NC,YCON,RMRyIWINGsBREAKsCBMR,CRTR+NWING,HALFSH,HALFBH

19DCOS4DSINSIHGLT)
DO 118 I=1,4NCS
YCON(I)=CLY(I)=CLS(I)

CALL RENDIN (NC,YCONBML,IWINGyBREAK,CBML ,CRTL,NWING,HALFSHoHALFRH

19DCOS,DSINSIWGLT)

CONTINUE

IF (IPT .EQ. 0) GO TO 130
WRITF (6+ 144)

WRITE (6, 151)

WRITE (6s 144)

ALP=ALP®#180,/P1

WRITE (6, 152)

IF (IALP oNE, 1) WPITE (6, 153) ALP
IF  (IALP <.EQ., 1) WRITE (6, 154)
WRITE (6, 152)

IF  (LAT «.En, 0) WRITE (6, 155)
IF (LAT .NE, 0) WRITE (6, 156)
K1=n

JJl=0

HAB=HALFB

IF  (IWGLT L EQ. 1) IWING = NCS
DO 126 I=1,NCS

IF (1 «GTe IWING 4AND, IWING  NE, 0) HAB=HALFB8H

IF (I .GTe. IWING .AND, IWGLT ,EQ, 2) HAB=HALFR
IF (NW(2) .EG, 0) GO TO 120

I1=I+NCS

CHORD=CH(I)+CH(TI1)

GO TO0 121

CHORD=CH{(I)

COMNTINUE

DO 125 J=1,NCH

Ssc
SsC
SsC
SscC
SSC
SscC
SSsC
SSC
ssC
SSC
SSC
SSC
SSC
SSC
SsSC
SsC
SsC
SsC
SsC
SSC
Ssc
SsC
SSsC
SSC
SscC
SsC
SSC
SSC
sscC
SscC
SSC
SSC
SSsC
SSC
SSC
SscC
SSC
SsC
SsC
Ssc
SSC
SSC
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971
972 -
973
974
Q75
976
977
978
979
980
981
982
o83
984
985
986
987
9a8
989
990
991
Q92
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012-



122
123

124
125

126

127

128

1?79

130

Juz=Jddl+J

KK=K1+J

IF  (NW(2) .EQ, 0) GO TO 122
IF  (J «LE. NW(1)) GO TO 122
LL=LPAN]=NW (1) #T+JJeNW(2) #(I=]1)

Go TO 123
LL=JJ
CONTINUE

XI=(XV(LL)=XLE(T))/CHORD

ETA=YV (LL) /HAR

IF  (LAT .EQ. 0) GO TO 124

CPR=CP (LL)+GAMMA (LL)

CPL=CP(LL)=GAMMA (LL)

WRITE (64 187) KK¢XI4ETASCPLsCPR

GO TO 125

WRITE (6s 157) KK¢XILETALCP(LL)

CONTINUE

JJ1=(NCW=NW (2)) #T

K1=K1+NCW

CONTINUE

WPITE (6, 158)

HAB=HALFB

DO 129 I=1,NCsS

IF (IWGLT .EG, 0) GO TO 127

IF (I .EQe (JWING+1)) WRITE (6, 160)

Go TO 128

CONTINUE

IF  (JUWING ,NE, n ,AND. I LEQ, (JWING+1)) WRITE (6, 159)
COMTINUFE

IF (IWING _NE, 0 +AND, I ,GT, IWING) HAB=HALFRH
IF (I .GTe IWING +AND., IWGLT ,EQ. 2) HAB=HALFR
YE=YLE (1)/HAB

CLPT=CL(I)*CLS(])

CLLT=CL(I)=CLS(])

WRPITE (65161) YE,CLRTsCLLT4CM(I),CD(I)sCT(I) CAVS(T)
WRITE (6, 162) CLT

WRITE (6, 163) CDT

WRITE (6, 1l64) CDCL2

WRITE (6, 165) CMT

CONTINUE

IF (IALP +EQ, 0) GO TO 131

WRITE (69 144)
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SscC
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SsC
SsC
SSsC
SScC
SsC
SSsC
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sscC
SScC
sscC
SscC
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sscC
SscC
SSC
SsC
SSC
SsC
SsC
SSsC
SSsC
SsC
SsC
SsC
SsC
SscC
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SsC
SsC
SsC
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SsC
SSsC
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1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
10461
1042
1043
1044
1045
1046
1047
1048
10409
1080
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1052
1053
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131

132

133

134

135

136

WRITE (6, 168)

WRITE (6. 166) CLT+CSLsCTIP

WRITE (6y 167) XBP4XLEBAR,CTX

WRITE (6 144)

CONTINUE

IF (IPT.EQe0) GO TO 133

IF (IWING NF, 0) GO TO 132

IF (ARS(CLT) LLF, 0,001) GO TO 133

IF (IDIH oNE, 0y GO TO 133

CALCULATE FARFIFLD DRAG IN SUBSONIC PLANAR FLOW
IF (AM_ LTel.) CALL DRAG (CLTsYRREAKNCoTFLP,NAL)
Go 70 133

WRITE (6, 169) CL™

WRITE (&s 170) CDW

WRITE (69 171y CMW

CLTLW=CLT-CLW

CLTLH=CLTLWaHALFSW/HALFSH

CMTAIL=CMT-CMYy

WRITE (6y 172) CLTLWLCLTLH

WRITE (6s 173)

WRITE (6s 174) CMTAIL

WRITE (6y 175)

CONTINUE

HW=2 ,#HALFSW

HSH=2,#HALFSH

WRITE (6+ 176) HW,HALFB

HAR=HALFB

IF (IPT «EQ, 0) GO TO 137

WRITE (64 177)

DO 136 I=1,NCS

IF (IWGLT L,EQ, 0) GO TO 134

IF (I +EQe (JWING+1)) WRITE (6s4 179) HW,HALFR
Go TO 135

CONTINUE

IF (JWING NE, 0 oAND, I _EQ, (JWING+1l)) WRITE
1H

CONTINUE

IF (JWING _NE, 0 oAND, T LEN, (JWING+1)) WRITE

(64

(64

IF (INIMG NF, 0 «ANDe I ,GT, IWING) HAB = HALFBH
IF (I oGTe IWING JAND., IWGLT LEQ, 2) HAR = HALFB

YE = YLE(I) / HABR
WRITE (69 161) YEBMR(I)sBML(I)

178) HSHJHALFB

180)

SSC
SscC
SSsC
SSC
SSC
Ssc
SsC
SSC
SsC
SsC
SsC
SsC
SsC
SsC
S5C
§sC
SSC
SsC
SscC
Ssc
SSC
SScC
SScC
SSC
SSC
SSC
SscC
SSC
SSC
SsC
Ssc
Ss¢
SSC
SsC
SSC
SSC
SSsC
SscC
SSC
SSC
SSC
SsSC

82

1055
1056
1087
1088
1059
1060
1061
1062
1063
loe4
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
lo77
1078
1079
1n8R0
lng1
1082
1083
1084
1088
1086
10R7
loas
1089
1090
1091
1n92
1003
1094
1095
1096



137

138

139
c
140
141
142
143
144
145
146
147
148
149
150
151

CONTINUE

WRITE (&s 180)

WRITF (6, 181) CBMR,CBML

IF  (IWGLT ,E@, 2) WRITE (6s 182)
WRITE (6s 180)

IF  (IWING _NE, 0 oAND, IWGLT « NE, 1) WRITE (6, 183) CBTR,CBTL

IF (IWGLT .EQ, 1) WRITE (ks 184) CBTR,CBTL

X {4 «JP)
X(S+JP)
X(64JP)
X (7 4JP)
X(8,4JP)
Y{(1lsJP)
Y{(2yJP)
Y{(3.JP)
Y(44JP)
Y (5+JP)
Y (64JP)
Y(7T+JP)
Y{(B,JP)
Y (9yJP)

ALPHAQ # 180, / PI
CLT
coT
CMT
CRMR
CLpp
CsL
CLvs
cppp
covL
Covs
CMT
CsxL
CMys

Y(105JP) = CAV
ALP = ALPHAQ + ALPIN

IWING =

JWIMNG

CONTINUYE
IF (IALP +.EQ, 1) GO TO 1
CALL QUPT (XsYeNALP)

GO TO
STOP

FORMAT
FORMAT
FORMAT
FORMATY
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT

1

(8F10,6)

(B(6Xe14))

{10X,BHHALF SW=,E12,5+10Xs5HCREF=,E12,5)

(6F10,95)

(1HO J40HRR BB aRORABIRNRERALROARLANIGRRBODRBLDL)
(1HOL10HINPUT DATA)

(1HO ,44HPANFL ENDPOINT COORDINATES AND FDGE SLOPES = )
(1H0,26HCONTROL POINT COORDINATES=)

(786X g IHXCP ¢ TX s 3HYCP 4, TX93HZCP 37Xy 3HXCP ¢ TX 9 3HYCP « TX93HZCP)
(74X g2HX1 ¢BX e 2HX298X92HY 198X 92HY2,,8X ¢ 2HRP 4 6X 4 2HRP)
(13A6)

(/6X431HATTACHED POTENTIAL FLOW RESULTS )

SSC
SSC
SscC
SSC
SsC
SsC
SSC
SSC
SsC
SsC
SSsC
SsC
ssC
ss¢
SsC
SSC
SscC
SScC
SsC
SSC
SscC
SSC
SsC
SSC
SsC
sSSscC
SscC
SsC
SscC
sSscC
SScC
SsC
SSC
SsC
SSC
SSC
SsC
SSC
sscC
SsC
SSsC
SSsC

83

1097
1098
1099
1100
1101
1102
1103
1104
1108
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138



152
153
154
155
156

157
158

156
160
161
162
163
164
165
166
167
168

169
170
171
172
173
174
175
176

177
17R

179

180
181

182

183

184

FORMAT (/720X s 42HYXXXXXXXXXXXXXXXXXXXX XXX XXX XXX XXXXXXX XX XXX )

FORMAT (/20%,32HPRESSURE DISTRIBUTION AT ALPHA =4FB.3,2X+4HDEG,)
FORMAT (/720X 4,43HPRESSURE DISTRIBUTION AT ALPHA = 1,0 RADIAN)
FORMAT (/3X46HVORTEX 914X e2HXVe1TX9s2HYV19X,2HCP)

FORMAT (/3X,6HVORTEX»14X92HXVe1TXs2HYVe17X:8HCP(LEFT) 12Xy SHCP(RI

1GHT))
FORMAT (6X91344(10XsF10.,5))

FORMAT (/9X93HY/Ss11Xs9HCL (RIGHT) 96X +8HCL (LEFT) 410X42HCMy12Xe3HCDI,

112X94HCS#Ce11X,43HCAVY)

FORMAT (/4X442HTHE FOLLOWING ARE THE TAIL CHARACTERISTTICS)
FORMAT (/4X44SHTHE FOLLOWIMG ARE THE WINGLFT CHARACTERISTICS)

FORMAT (8(5XsF10,5))

FORMAT (/2X,24HTOTAL LIFT COEFFICIENT =+F10.5)
FORMAT (/2X432HTNTAL INDUCED DRAG COEFFICTIENT =4F10.5)

FORMAT (/2X.28HTHE INDUCED DRAG PARAMETER =,F10,5)

FORMAT (/2X435HTOTAL PITCHIMG MCMENT COEFFICIENT =,F10,.5)
FORMAT (/2X44HKP =eF10.5+3X96HKVLE =43F1045+3X,6HKVSE =,F10,5)
FORMAT (/2X«SHXBP =,F10,5+43Xs6HXBLE =4F10,5+3%X,6HXRSE =¢F10.5)

FORMAT (/66HTHF FOLLOWING PARAMETERS ARE USFD IN THE METHOD OF SUC

1TION ANALOGY)

FORMAT (/5X,2THTHE WING LIFT COEFFICIENT =,F10,5)
FORMAT (/5X435HTHE WING INDUCED DRAG COEFFICIENT =,F10,5)
FORMAT (/SX438HTHE WING PITCHING MOMENT COEFFTCIENT =,F10.5)

FORMAT (/5X,2THTHE TAIL LIFT COEFFICIENT =,F10,5+21H(RASED ON WING

1 AREA) 492X91H=9F10.5+20H(BASED ON TAIL AREA)

FORMAT (/5X4,6SHTHE TAIL PITCHING MOMEMT COEFFICIENT BASED ON REFER

1ENCE WING AREA)

)

FORMAT (/10X4,49HAND MEAN WING CHORD, AND REFERRED TO THE Y=AXIS =,

1 F10.5)

FORMAT (/5X,6RH(NOTE, THE INDUCED DRAG COMPUTATION IS FOR SYMMETRI

1CAL LOADING ONLY))

FORMAT (//2X¢63HTHE FOLLOWING BENDING MOMENT COEFFICIENT IS BASED
10N O8S2(B/2)99s/1SXeOHWHERE S =3F10,5+2Xs9HAND B/2 =4F10.5)

FORMAT (/9X43HY/Se11Xs9HRM(RIGHT) 36X +8HRM(LFFT))

FORMAT (/4X,66HTHE FNOLLOWING ARE THE TAIL CHARACTERISTTCS RASED aN
1 TAIL GFOMETRY .9 /10X«OHWHERE S =9F10.5+2X,9HAND B/2 =,F10,5)
FOQMAT (/74X ,68HTHF FOLLOWING ARE THE WINGLET CHARACTERISTICS BASED
1 ON WING GEQMETRY /10X s9HWFERE S =4F10.5+2Xy9HAND RB/2 =,F10,5)

FORMAT (1HO)

FORMAT (2X+68HTHE BENDING MOMENT COFEFFICIENT RASED ON WING HALF sP
1AN AND WING ARFA, /15X¢18BHAT THE WING ROOT =4F1046+2X48H(RPIGHT),,

22Xe1H=4F1046,42X46H(LEFT))

FORMAT (/2X465H(NOTE, EFFECT OF WINGLET ON WING=ROOT BENDING MOMEN

1T HAS NOT BEEN/8Xs22HINCLUDED IN THE ABCVE))

FORMAT (2X968HTHE BENDING MOMENT COEFFICIFNT BRASED ON TAIL HALF sP

1AN AND TAIL ARFA,/15Xs18HAT THE TAIL ROOT =4F10.6,2X+8H(RIGHT) s,

22X 91H=9F106642X«6H(LEFT))

FORMAT (2Xs68HTHFE BENDING MOMENT COEFFICIENT RASED ON WING HALF Sp

1AN AND WING AREA/10%,21HAT THE WINGLET ROOT
2 2X9lH=4F10,642%X+6H(LEFT))
EMD

F10,6¢2Xo8H(RIGHT) 4,

Ssc
SscC
SsC
SsC
Ssc
SsC
Ssc
SsC
SSC
SSC
Ssc
SSC
SSC
SSC
SsC
SSC
SsC
SSsC
SSC
sscC
Ssc
SscC
SscC
SsC
SSC
SsC
SsC
SSC
SSC
SsC
SSC
SscC
SSC
SSC
SsC
SSC
SsC
SsC
SsC
SsC
Ssc
SSC

SSC
SsC
SSC
SsC
SsC
SsC
SSC
SSC
Ss¢

84

1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180

1181
1182
1183
1184
11RS
1186
11R7
1188
1189



10

20

FUNCTION PMWAVE (ALP,4AM)

SIX = 2.4494897

AM2 = SART (AM#AM=1,)

BETAI = ATAMN(1,/AM2)

TANBI = SIN(BETAI)/COS(BETAI)
ATB = ATAN(SIX#TANBI)

RETA = BETAI = ABS(ALP)

N =1

TANR = SIN(BETA)/COS(BETA)

F = =ARS(ALP)+RETA=RETAI-SIX# (ATAN(SIX#TANB)=ATB)
FP = =25,/7(1.+46,2TANBaTANR)

BET = RETA -F/FP

IF (N ,GE. 10) GO TO 20

IF (ARS(BET~BETA) .LE. 1,E~4) GO TO 20
N =HN+1

BETA = BRET

GO T0 10

SB = SIN(BET)®#22/(1,4=-C0S(2.%BET))

SBI = SIN(BETAI)##2/(1.4=CO0S(2,#BETAI))
PMWAVE = 2¢/(1,42AMN2AM) 8 ((SB/SBI)#a3,5=-1,)
PETURN

END

ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
-ASH

85

103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124



6
7

SUBROUTINE CONTRL (FoN1yN2,EyDETA,ALPsXKsNCON,KZ)

DIMENSION F(S5420)9 XK(1)e XI(20)s CPN(20),

1 XJ(20)

DIMENSION A(20420)y B(20+20)s S(20),
DIMENSION KARRAY(7)

PI = 3,14159245

SETDIM IS TO SFT UP APRAY TABLES FOR MATRIX INVERSION,

BE NEEDED IN DOTHEP COMPUTER SYSTEMS
LC = 6§

SINA = SIN (ALP)

IF (N2,ME.0) LC = 6

N = N1+N2

IF (N2 ,NE.0) GO TO 3

DO 1 I = 14N

F(KZsI) = 95

XJ(I)=xx(I) /100,

XJ(N+1)=1.

DO 2 I=1,N

XP= 0,52(]1,=CO0S((2.%#I=1.)8PI/(2.%N)))
CPN(I)=4,%SQRT((1,.,=XP)/XP)

GO TO 8

TAU=SACOS (2.83E=1,)

DO 4 I= 1N

F(KZsI) = »95

XF = 0.

El = F

Nw = N1

IN = 1

JJd =0
CONTINUE

DO 7 I = 14NV
J1 = T+JJ

XJ(J1) = XE & 0,52(1,~COS((I=-1.)%PI/NW))*E]

CPx(20),

XP = XE+40e52(]1,=CO0S((2.%1=1,)%#PI/(2.,#NW)))=E]

IF (MNCON.EQ,0) GO TO 6
PHI=ACQS(2e#XP=1,)

CPN(J1l) =4.#DETA/PI#(TAU#SART((1e=XP)/XP)+AlLLOG(ABS(SIN((PHI+TAl})/2

CP120),

1)) /7APS(SIN((PHI=TAU)/24))))+6,#SIMASSQRT ((1,=-XP)/XP)

Ge TO 7

CPN(J1) = 4, & SQRT((1l. = XP) / XP)
CONTINUE

IF (IN.EQ.2) GO TO 8

C(20)

AND MAY NOT

CON
CON
CON
CON
ASH
CON
CON
CON
CON
CON
CON
CON
CON 14
CON 15
CON 16
CoON 17
CON 18
CON 19
CON 20
CoON 21
CON 22
ASH 126
CON 24
CON 28
CON 26
CON 27
CON 28
CON 29
CON 30
CON 31
CON 132
CON 133
CON 34
CON 135
CON 36
ASH 127
CON 38
CON 139
CON 40
CON a1l
CON 42
CON 43

[
nN
@~ WN

il o
WM~ O

86



e NeNg]

10

11

12

13

14

IN = IN+1

JJU = NW

Nw = N2

XE = €

El1 = 1,-FE

GO TO 5
XJ(N+1) = 1,
L =1
CONTINUE

DO 10 J = 1,N

XI(J) = XJ(J) & F(KZed) # (XJ(J+1l) = XJ())

DO 11 I = 14N

DO 11 J=1leN

R = ABS((XJ(J)=XT(I))/(XJ(J*+1)=XI(I)))

B(I,J) = ALOG(R)

CONTINUYE

HEMINY IS A MATRIX INVERSION ROUTINE, B IS THE MATRIXx TO BE
INVERTEDs N IS THE MATRIX SIZE, AND D IS A WORKING ARRAY, THE
INVERTED MATRIX IS RETURNED IN B,

KARRAY (1) = 10
KARRAY(2) = N
KARRAY (3) = N “
KARRAY (4) = 0
KAPRAY (5) = 20
KARRAY (6) = 0
KARRAY(7) = O

CALL MATOPS (KAPRAYsR,JesJEL)

DO 13 I=1yN

CP(I) = 0.

D0 13 J=1lsN

IF (NCON,NE,0) GO TO 12

W = 4,%P1

GO TO 13

W = SINA ®# 4, » PI

IF (J,EQaN1l) W=we2,8PI#DETA

IF (J «GTe N1) W = 4, # P1 # (DETA + SINA)
CP (1) = CP(T)+B(led)®W

SUM = 0.,

DO 14 I=1.N

SUM = SUM + (CPN(I)=CP(I))»(CPN(I)=CP(I))
S(L) = SQRT(SUM)

1IF (L. EQ , 1) 6O TO 15

87

CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
ASH
ASH
ASH
ASH
ASH
ASH
ASH
ASH
CON
CON
CON
CON
CON
CON
CON
con
CON
CON
CON
CON
CON
CON
CON

44
&5
46
47
48
49
S0
51

83
54
sS
g6
57
58
"9
60
61
62
128
129
130
131
132
133
134
135
64
65
66
67
6R
69
70
71
72
73
T4
75
76
T7
78



15

16

17
18

19

20

21

IF (S(L).GE,S(L=-1)) GO TO 21

CONTINUE

DO 16 I=1yN

cPx(Iy = 0.

DO 16 K = 1,N

CPX(I) = CPX(I) + CPUKI®(1,/(XJ(K)=XT (1)) =)o/ (XJ(Ke1)=XI(T))
DO 18 I = 1,N

DO 17 J = 14N

A(JeIy = (118

DO 17 K =1,N

W =0,

IF  (KJ.EQ.I) W = CPxX(I)

A(Jel) = AlJy1)+B(JsK)2Y
CONTINUE

CALL MATOPS (KARRAYsA,JsJEL)

DO 18 I = 1,N

C(I) = 0.

DO 19 K = 14N
C(IN)=C(I)*A(TI4K)®(CPN(K)=CP(K))
DO 20 I = 14N

XI(I) = XI(I)YeC(T)

FIKZsI) = HAXI(I)=XJ(D))Z(XJ(I+1)=XJ(D))

IF (F(KZ+I) .GT. l.) F(KZeyI) = ,95
IF (F(KZsI) LT, 0.) F(KZ,I) = ,85
CONTINUE

L=1L +1

IF  (L.LE.LC) GO TO 9

RETURN

END

CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
ASH
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON

88

79
R0
81
82
A3
R4
85
86
a7
88
89
90
91
a2
136
o4
95
96
97
98
99
100
101
102
103
104
105
106
107



SUBROUTINE SOLUTN (GAMMA,AW.CA,LPANEL sLPAN]1+SSDsCSDsTA,ALPH,28DX,
1ZB0Y s TALPsCOSASINA,COSAT,SINATSIWING 9 XCPoYCP¢NWyJP¢KNT9sDUM+DRsINA)
DIMENSTION GAMMA(1)y AW(1), CA(1)y SSD(1)s CSD(1)s TA(1l)s ALPH(1l),

1ZBDX(1)y XCP(1)y YCP(1)e NW(1l)y BW(200)

DIMENSION DUM(1), DQIIQsIM)
DIMENSION KAPRPRAY(T)

REWIND 03

REWIND 02

1z =1

L] = LPANEL + 1
NCW=NW (1) +NwW(2)

MM=NCW

NN=NCW

NJ=LPANEL

DO 13 NI=1,LPANEL
IA=NI-MM+NCy

IF (IA,GTeNW(1)) GO TO 1
I=NI=-NW(2)*(1Z=1)

GO T0 2

I=NI+LPANI=NW(1)21Z
CONTINUE

Csx = CcSD(1IZ)

Czy = ssD(1z)

IF  (KNT +EQ. 1 .AND, JP .NE,
READ (02) (AW(K) 4K=1,LPANEL)
READ (02) (RW(K),K=1,LPANEL)
M1 =NCW

N1=NCwW

Ip=1

NC 3 K=1+LPANEL

Cb= CsD(1IP)

SD = sSSN(IP)

DUWASH = AW(K)Y#CD + BW(K)=SD
SWASH = =AW (K)#SD + BW{K)#CD
AW (K) = CSXaDWASH = SWASH#CZY
IF (X LT« M1) GO TO 3

M] = M1 + N}

IP = IP + 1

CONTINUE

CONTINUE

IF (I1ALP.EQ.1) GO TO 6
FAC = 1,

1) 60 TO

soL
ASH
SOL
SoL
SoL
ASH
sSOL
SoL
SoL
SOL
SOoL
SOL
SOoL
SOL
SoL
soL
SoL
soL
SoL
SoL
soL
soL
soL
soL
SoL
soL
SOL
soL
SOL
soL
SoL
SOL
SoL
soL
SOL
SOoL
SoL
SoL
soL
SsoL
SoL
soL
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OO0

n

22

10
11
12

13

Cs COSA

SS SINA

IF  (IWING.NE,0.AND,IZ.GT.IWING) GO TO 5
Go T0 7

cs COSAT

SS = SINAT

GO TO0 7

cs 0,

SS 1.

FAC = 1.

CDZDX = 0.

GO TO 22

CDZDX = (=TA(IZ)+ZBDX(I)#ALPH(IZ))/(ALPH(1Z)+7ZBDX(1)*TA(IZ))
CONTIMUE

AW(L1) = (=CDZDX#CS + CSX#5S)%#2,
DUM(NTI)=AWI(L1) \
IF (KNT +Eq. 0) GO TO 9

IF (JP .NE, 1) GO TO 12

Do 8 K = l,LPANEL

DA (NI LK) =AW (K)

G0 1O 12

CONTINUE

IF (NI1.EQ.l) GO TO 10

IKk=NI

VMSEQN IS A SURRQUTINE TO SOLVE SIMUTANEOUS EQUATIONS RY VECTOR
METHOD, WHILE THE MATRIX IS NOT INVERTED.

CALL VMSEQGN (NJ,IK,AW,GAMMA,CA)

Go TO 12

DO 11 K = 1,LPANEL
GAMMA (K) = =AW(K+1)/AW(])
NJ = NJ=-1

IF (NI.LT.MM) GO TO 13

MM = MM+NN

1Z = 12 + 1

CONTINUE

IF (KNT .EQ. 0) GO TO 17
IF (JP JNE, 1) GO TO 15
1J0 = IQ

KAPRAY (1)=10

KARRAY (2)=LPANEL

SoL
soL
SoL
SOL
SoL
SOoL
SoL
SOL
SoL
SoL
ASH
ASH
ASH
ASH
ASH
SoL
soL
SoL
SOL
SoL
soL
soL
SOL
SoL
soL
SoL
SsoL
SoL
SoL
SoL
soL
SOL
soL
SOL
SoL
SOoL
SoL
SOL
SoL
SOL

45
46
47
48
49
S0
51
52
53
54
139
140
141
142
143
56
57
58
S9
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

ASH 144
ASH 145

90



14
15

16
17

18

19
20

21

KARRAY (3)=LPANEL

KARRAY (4)=0

KARRAY (5)=1UQ

KARRAY (6)=0

KARRAY (7)=0

CALL MATOPS (KARRAY.DGQyJeJEL)
DO 14 I = 1,LPANEL

WRITE (03) (DQ(1,K)K=14LPANEL)
REWIND 03

DO 16 1T = 1.LPANEL

GAMMA(I) = 0.

READ (03) (AW (K) K=1,LPANEL)
b0 1lé¢ J 1,LPANEL

GAMMA (1) GAMMA(I) - AW(J) *# DUM((D
CONTINUYE

DO 18 I=lslPANFL
AW(I)=GAMMA (1)

MM=NCY

1Z=1

DO 21 NI=1,LPANEL
IA=NI=MM+NCY

IF (1A,GT.NW(1)) GO TO 19
I=NI=-NW(2)%(1Z=1)

GO TO0 20
I=NI+LPAN]1=-NW(1)®21Z
GAMMA (1) =AW (NT)

IF (NI,LT.MM) GO TO 21
MM=MM . NN

1Z=12+1

CONTINYE

RETURN

END

ASH
ASH
ASH
ASH
ASH
ASH
SoL
SOL
SOL
soL
SOoL
SOL
SOoL
soL
SOL
soL
soL
soL
soL
soL
SoL
soL
soL
soL
SoL
soL
SoL
SoL
soL
soL
SOL
SoL
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SUBROUTINE OUPT (XeYsNALP)
DIMENSTION X(21441)9 Y(21441)
WRITE (6 5)

WRITE (6y 6)

WRITE (6, 5)

WRITE (6s 7)

WRITE (6, 8)

Do 11

= IQNALP

WRITE (69 9) XU6sI)geX(SeI)eX(69I)eX{Tel)eX(Bel)
WRITE (6s 10)
WRITE (6, 11)

bo 21

= 1,NALP

T = Y(1eI) + Y(2:1) +« Y(3,])
WRITE (6¢ 9) X{(44T)oY(1aI)eY(29I)aY(3sI)sT
WRITE (6, 12)

bo 31

= IQNALP

T = Y(491) ¢ Y(S541) + Y(6,1)
WRITE (6¢ 9) X{4eI) oY (4el)aY(SoI)eY(69I)eTsY(10s1)
WRITE (6, 13)

0o 41

= lyNALp

T = Y(TeI) + Y(8,I) + Y(9,1)
WRITE (69 9) X(4eI)eY(ToI)aY(BesI)sY(OG9I)HT

RETURN

FORMAT
FORMAT
FOPMAT
FORMAT
FOPMAT
FORMAT
FORMAT
FORMAT

13HCAV /)
FORMAT
END

(/5X g 6OHXX XX XXX XX XX XXX XXXXXXXXXXXX XXX XXX XX XXX XXX )

(77X 436HOVER-ALL AEPCDYNAMIC CHARACTEPISTICS)

(/718X 413HATTACHED FLOW)

(76X ¢SHALOHA , 7X 4 2HCL 97X 9 3HCDI 38X 3 2HCM 48X 9 2HCB/)
(3X9F8,4,5(2XeFB8a5))

(/718X 416HSFPARATED FLOW)

(/74X ¢ SHALPHA 45X s 3HCLP s TX s 6HCLV 9 LE 35X g 6HCLV 4 SE 96X 9 3HCL /)
(74X ¢SHALPHA 45X 9 3HCOP ¢ TX s 6HCDV o LE 9 SX 9 6HCDV ySFE 96X 9 3HCDI 4 7,

(/76X ySHALPHA 4SX s 3HCMP 3 TX s 6HCMY g LE yEX s 6HCMV 4, SE 46X ¢ 3HCM /)

ouT
our
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouTt
ouT
ouT
ouT
ouT
ouT
ouT
ouT
cuT
our
ouT
our
ouT
ouT
our
ouT
ouT
our
ourT
ouT
ouT
ouT
cuT
ouT
ouT
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SUBROUTINE 7CDX (XsY9sZCeZCX9ZCY)

CAMBER SURFACE FOR L.C. SQUIRE'S WING 7 IN ARC CP-924

F1 = 6,8Y/X
F2 = F1e26
F3 = F2#F1
ZC = -,075%X#F3

ZCX = ,45%*F3
ZCY = =2.1%°F2
RETURN

END
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SUBROUTINE TWST(Y+ATW)

COMMOM /TWST1/ NYMyYTS(21)9AY(1920)9BY(1+20)9CCY(1,20),0Y(1+20)

PI = 3.14159265
K =1

IF (Y o«GEe YTS(K) JANDe Y LT, YTS(K+1)) GO TO

K=K+ 1

IF (K .GE. NYM) GO TO 3
GO 7O 1

SM = Y - YTS(K)

ATW = AY(leK) #SMaSM#SM & RY (1K) #SM#SM & CCY(leK) # SM + DY (1,K)

ATW = ATW ® PY , 180,

GO TO S

IF (Y «LTe YTS(1)) GO TO
K = NYM = 1

Go TO 2
K =1

GO TO 2
CONTINUE
RETURN
END

4
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TWS
THS
TWS
TWS
TWS
TWS
TWS
TWS
TWS
THS
THS
TWS
THS
TWS
TWS
TWS
TWS
TWS
TWS
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23



SURROUTINE ZCPR (XsYsZCX9ZRyICAM4X14X2+CHORD4N7DY s IMT,HIST)

ASH

COMMON /LEFLP/ YLEF (1042) «XNF (10) gYNF(10) 4ZNF(10)4XLF (10+4)YLF(10 ZCPR

154)4SLP1(10)

KK=ZR

ZR = 0,

ZCx=0,

bzDY = 0.

IF (ICAM .EQ, 1) GO TO S
IF (ICAM JME, 3) GO TO 6
1 =1

IF (Y «GEe YLEF(Is1) .AND, Y
IF( I .GE. IST) GO TO 6

I =14+1

IF (I .EG. 11) GO TO 6
GO TO0 1

YB=YLF (I41)+SLPI(T) #(X=XLF(Is1))

KCON=0
IF (Kr,NE.100) GO TO 3
XB=XLF (I,1)

IF (SLP1(I).GT,1,E=18) XB=XLF(Is1)+(Y=YLF(I+1))/SLPL(I)

DX=X2/(XB=X1)

IF (ABS(1.=DX).LE.0.1) KCON=1
IF (KCON.EQ,1) GO TO 4
CONTINUE

IF (Y LT« YR) RETURN
CONTINUE

TEST1=PNLEF (XsYoeXLFoYLF9Ie192)

IF (ABS(TEST1) .LT. 1.E=8 ,AND, Y .GE, YLF(I,1)) TEST]

IF (TEST1.LT,0,) RETURN
TEST2=PNLEF (XsY+XLFsYLF eI ,4443)

IF (ARS(TEST2) ,LT. 1.E-8 ,AND.

IF (TEST2.GT.0,) RETURN
ZR = =XNF(I)/ZNF (1)
DZDY = =YNF(I)/ZNF(T)

D==XNF (I)®XLF(I41)=YNF (I)#YLF(I,1)
ZCX = =(D * XNF(I)#X + YNF(I)#=Y)

IF (KCON.,EQ,0) GO TO 6
ZR=0,5%ZR

DZDY=0,5202ZDY

Z2Cx=0,

GO TO 6

CALL ZCAM(x,Y’?R’ZCXQXI’XZ,CHORD’IMT'IST)

RETURN
END

LT. YLEF(I,2)) GO TO 2

«LEs YLF(Io3))

/7 INF(I)

ZCR
2Cr
ZCR
ZCR
ZCR
ZCR
2CR
ZCrR
ZCR
ASH
ZCR
ZCR
7CR
ZCR
ZCR
ZCR
ZCR
ZCR
ZCR
ZCR
ZCR
ZCR
ZCR
ZCR
ZCR
ASH
ZCR
72CR
ASH
ZCR
ZCrR
ZCR
ZCR
ZCR
ZCR
ZCR
7CrR
ZCR
ZCr
ASH

ZCR
ZCR
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10

12
154
13
14
15
16
17
18
19
20
21
P2
23
24
25
26
27
155
28
29
186
30
31
32
33
34
35
36
37
38
39
157
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47



FUNCTION PNLEF (XeYsXLFeYLFeI4JsK)

DIMENSION XLF(10e4)y YLF(10+4)

PNLEF=(X=XLF (ToJ) ) # (YLF (T ¢K)=YLF (T 9J) )= (XLF (I ¢K)=XLF (I4J) )& (Y=YLF{(
11.,0))

RETURN

END

PNL
PNL
PNL
PNL
PNL
PNL

96
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17

SUBROUTINE ZCAM(XsY4ZR9ZCX9X19X29CHORD,IMT,IST)
COMMON /CAMBR/ TCAMoIM(10)¢XT(10921)9sAAM(10+20)4+8BM(10420)

1CCM(10+20) 9DDM(10+20) s YT(10)9yCURV (10) yCHND (10)

DIMENSION ZZ(2)y ZX({2)e XX(2)s ZY(2)e ZQ(2)s C(15)
1 = IMT

ZZ(2) = 0s
IF (T «NE. 0) GO TO 2
I =1

I =141

IF (I ,GTe IST)Y GO TO 17

Go TO0 1

IF (Y JLTe YT(1)) I=1

IF (Y GTe YT(IST)) I = IST=-l

CONTINUE
IK = 1
XF = 0,
YF = VY

ICV = CURVI(I)

IF (ICV .Eq,. 1) GO TO 3

XF1 = xT(1s2) & CHND(I)

IF (ARS(DDM(I,1)) LLE. ,0001) XF1 = XT(I,1)#CHND(T)
XF2 = xT(1+1,2) # CHND(I+])

YF = (Y=YT(I)) / (YT(I+1)=YT(I})

XF = (XF1+(XF2=XF1l)#YF)/CHORD

IF (X1 .GE, XxF) GO TO 3

FAC = CHND(I+1)

IF (FAC oLF, ,0001) FAC l.

DELTA = DDM(I,1)#CHND(I) + (DDM(I+141)®FAC - DDM(I,1)#CHND(I))®YF

DELTA = DELTA/CHQRD

IF  (IM(I) .GT, 2) Z0(1) DDM(I,2) = CHND(I)

IF (IM(I) JLE. 2) ZO(D) (CCM(I,41) + DDM(I,1)) # CHND(I)
IF  (IM(I+l) ,6GT, 2) 2G(2) = DDM(I+1,2)%FAC

IF  (IM(I+l) ,LE, 2) Z20(2) = (CCM(I+1,1) + DDM(I+1,1)) * FAC

DK = (2Q(1) + (70(2) = ZQ(1)) # YF) / CHORD
DELTA = DELTA « DK

GO TO 10
K =1

ZP = 0,
2ZCX = 0.

IF (ICV .EQ, 0y GO TO 16
IF (X oGEe XT(IoK) oANDe X o« LTe XT(IsK+1)) GO TO S

ASH
ZCM
ZCM™
ZCM
ZCM
ZCM
ZCM
ZCM
7CM
ZCM
ASH
ASH
ASH
ASH
ZCM
ZCM™
ZCM
ZCM
ZCM
ZCM
ZCM
ZCM™
ZC™
ZCM
ZCM
ZCM
ZCMm
ZCM
2CM
2CM
ZCM
ZCM™
ZCM
ZCM™
ZCM
ZCM
ZCM
ZCM
ZCM
ZCM
ZCM
ZCM
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10

11

12

13

14

15

16

K=K+l
IF (X «GE. IM(T)) GO TO 6
GO TO 4

SM=x=xT (1K)

ZZ(IK) = 3.#AAM(TeK)#SMBSM + 2,4BBM(I4K)#SM + CCM(1,K)
ZX(IK) = AAM(T,K)®SM#SM#SM + BBM(I,K)#SM#SM + CCM(T,K)aSM + DDM(1I,

1K)

GO TO 8

IF (X LTe XT(I,1)) GO TO 7
K = IM(I) = 1

GO TO 5
K=1
G0 TO S

IF (IK .EQ, 2y GO TO 9
IF (IMT «NE, 0) GO TO 15

I =14+
IK = IK + 1
Go 10 3

YF = (Y = YT(I=1)) 7/ (YT(I) = YT(I-1))

ZCX = ZX(1) = (ZX(1)=ZX(2))®YF

ZR = Z2Z(1) = (27Z1(1) = ZZ(2)) # YF

GO TO 16

CONTINUE

IF (XF 6T, x1 ,AND. XF ,LT. X2) GO TO 11
IF (x2 .LE, XF) GO TO 14

IF (X1 .GE, XF) 2R = 0,

GO TO 16

PI = 3,141592¢5

IF (X +LTe XF) ZCX

IF (X +GEe XF) 7CX

JR = 15

C(1) = =-DELTA

DO 12 J=2sJP

XNPIXF = (J=l)#PI®#XF
C(J) = =2.%DELTA2SIN(XNPIXF)/XNPIXF
CONTINUE

ZR = 0,

DO 13 J=1lsyJrP

XNPIX = (J=1)ePTaX

ZR = 7R + C(J)=#CNS{XNPIX)

CONTINYE

GO TO 16

ZR = =DELTA/XF

2CX = DELTA®(1,=-xX/XF) + DK
GO TO 16

ZR = 722(1)

ZCX = ZX(1)

CONTINUE

RETURN

END

DELTA#(1,=-X/XF) + DK
0.

ZCM™
ZCM™
ZCM
ZCM
ZCM™
ZCM
ZCM™
ZCM
ZCM
ZCM
ZCM
2CM
ZCM
2CM
ZCM
ZCM
ZCM
ZCM
ZCm™
ZCM
yAo 4
2CM
ZCM
ZCM
ZCM
ZCMm
ZCMm
CcuM
ZCM
ZCM™
ZCM
ZCM
ZCM
ZCM
ZCcM™
ZCM
ZCM
ZCM
ZCM
ZCM
Ao
7C™

ZCM
ZCM
ZCM
ZCM
7C™m
Z2CM
CM™
ZCm
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SUBROUTINE BENDIN (NCeCL9AMyIWINGsBREAK¢SUMMySUMT JNWINGoHALFSHyHAL

1FRH4DCyDSsIWGLT)

DIMENSION A(30), BM(1), H(30), PHI(30), BREAK(1})s CL(1)

DIMENSION DC(1), DS(1)

COMMON /GEOM/ HALFSWeXCP(200),YCP(200),ZCP(200)+XLE(100) YLE(1OD),
IXTE(100) +PSI(30)+CH(100) ¢XV(200) YV (200)sSN(20+2)9XN(200+4)0YN(200

294) 4BPRIMI2004+4) ¢WIDTH(T7) s YCON(S1) s SWEEP(100) +HALFR4SJ(31.7)

3,ZN(20094)

COMMON /CONST/ NCSyNCWoM1(7) sMIW1(295) sMUIW2(245) sNIW(5) sNFP4NW(?)

P1=3,14159265
NST=NCS=M1(NC)+1}

SUMF=0,

SUMM=0,

SuMs=g,

AREA=HALFSH

HAR=HALFRH

IF  (TWGLT L,EQ, 1) HAB=HALFR
IF (IWGLT ,EQ, 2) AREA=HALFSW
IF  (IWGLT LEQ, 2) HAR=HALFPE
DO 10 I=1leNC

M=NC=T+1

IF (I,NEeNC) DIHEFC=DC(M)#DC(M=1)+DS (M) #DS (M=1)
IF (I1.,NE.NC) DIHEFS=NS(M)#DC(M=1)=DC(M)#DS(M=1)

IF (I .EG. NC) DIHEFC=1,
IF (I EQe NC) DIHEFS=0,
WSPAN=WIDTH(M)#0,5

MM=M] (M) =1
MM1 = M1 (M)
FM = MM]

IF (M JEQ. NWING) AREA=HALFSW
IF (M ,EQe NWING) HAB=HALFE
DO 1 JslaMM

FJ = J

JJENST+J

CHORD=CH (JJ)

IF (MW (2) (MNE, 0) CHORND=CHORD+CH (JJ+NCS)
PHI(J)=FJRPI/FM
H{J)=CL (JJ) #CHORD#SJ (Js M)
CONTINUE

DO 3 J=lsMM]

A(J)=0,

FJd = J
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DO 2 K=1sMM

BEN

2 A(d) = A(J)+H(K)YRCOS((FJ=1,)#PHI(K)) BEN
IF ( JeEQs 1) A(J) = A(J)/FM BEN
IF  (J NEs 1) A(J)=A(J)#2,/FM REN
3 CONTINUYE BEN
DO 6 K=1sMM] REN
JK=MM] <K BEN
KK=JK+MST BEN
IF (K .,EQes MM1) GO TO S BEN
BSPAN=RREAK (M) aYLE (KK) +WSPAN BEN
SUM=A (1) 2 ((PI=PHT (JK) ) 2#RSPAN+SIN(PHI (JK) ) #WSPAN)=0,5#A (2) #WSPANs#( BEN
1PI=PHI (JK)=SIN(2,%PHI(JK))/2,)=A(2)#SIN(PHI (JK)) #BSPAN BEN
DO 4 y=2ZiMM BEN
FJd=J BEN
4 SUM=SUM=BSPAMBA (J+]1)#SIN(FJIH#PHI (JK) )} /FJ+WSPANRQ ,S®A (J+1)#(SIN((FJ+ BEN
11, )#PHI(JK) Y/ (FU+1.)+SIN((FJU=1,)#PHI(JK) )/ (FU=1l,)) REN
BM(KK)=WSPAN2SUM/ (2 ,4AREA#HARB) +SUMM+SUMF# (RREAK (M+1)=YLE (KK)}) BEN
GO TO 6 BEN
5 RSPAN=WSPAN BEN
SUM=(A (1) *BSPAN=),5%A (2) #WSPAN) #P] REN
SUMM=WSPAN#SUM/ (2 ,#AREA®HAR) +SUMM+SUMF+ (BREAK (M+1)=BREAK (M)) BEN
6 CONTINUE BEN
Pl=A(1)#PI*WSPAN/(2,#AREA®HAE) REN
SUMF= (SUMF+P1)oDIHEFC=-SUMS#DIHEFS BEN
SUMS= (SUMF+P1)»DIHEFS+SUMS#DIHEFC BEN
IF (M EGQGs (NWING+1) JAND, IWING ,NE, 0) GO TO 7 BEN
GO TO 8 BEN
7 SUMT=SUMM REN
IF (IWGLT .E0. 1) GO 7O 8 BEN
SuMM=0, REN
SUMF=n, BEN
8 CONTINUE BEN
1F (I «EQe NC) GO TO 9 REN
NST=NST=M1 (M<1)+1 REN
GO TO 10 BEN
Q NST=0 BEN
10 CONTINUE BEN
RETURN BEN
END BEN
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SUBROUTINE APICMX (AM¢XNyYNsZNyXCPsYCP9yZCPyN4BPRIM,AWRWyMAX,DCOS, ADI

1 DSIN,YBREAK, IWGL ¢yNCyWSTUFF yVSTsNWyNCSsYLEWN1,IVeM)47BDY) ADI

c ADI
Cutadatndatant ittt assnantass it sssanonstdsostidssassttnnsssonsnadbassttsans ANY
C ADT
C ADICMX COMPUTES AERODYNAMIC DOWNWASH INFLUENCE COEFFICIENT MATRIX AD1?
C USING WOODWARDtS METHOD, AN OPTIMIZATION ALGORITHM ELIMINATES ADI
C REDUNDANT EVALUATIONS OF THE LIFTING SURFACE INTEGRAL AT CORNERS ADT
C COMMON TO TwWwO OP MORE PANELS ADI
C ADI
Cospntoanasnadttisnsaaadtsatitdssansdsissssasdssrsaidansitasnapasnannaasssss ADY
C ADI
DIMENSIOM XN(200,4)y YN(200s4)s ZN(200+4), RPPIM(20044)s WSTUFF (20 ADI
1044)9 XCP(1l)y YCP(1)y ZCP(1)y AW(1)s YBREAK (1) B(2)ys BW(1l), ADIT

2 DCOS(1)y DSIN(1)9 VST(20044)s W(4)s TWO(2)s CON(2)y A(2) ADI
DIMENSION NW(l)e YLE(1)s M1(1) AD1I

DATA TWO/les=1,/4CON/e259,5/+EPSLON/Y,E=8/ ADI

PAI = 3,1415926% ADI

PI2 = PAL/2, ADI

IWING = MAX ADI

c ADI
C MACH NUMRERP REGIME ADI?
T1Jy=1 AD1

IF (AM,GE.1l,0) IJ=2 ADI
BETA1=1.0/SQRT(ARS(1,0=AMaAM)) ADI

C AD1
C MULTIPLY PANEL SLOPES RY TANGENT OF MACH ANGLE AD1I
PAIBET=1.,0/(BETA1#PATI) AD1

DO 1 1=1,N ADTY

DO 1 J=1s4 AD1
BPRIM(TI,J)=RETAI#BPRIM(T+J) ADI

Cc ADT
C DOWNWASH MATRIX COMPUTATION AD1
(o I IS INFLUENCED PAMEL ADI
Cc J IS INFLUENCING PANEL ADI
C K IS CORNER OF PANEL J AD1I
C I1 1S THE SINE OF SYMMETRIC AIRPLANE PEING CONSIDERED ADT
C ADI
FS=0.0 AD1

IPN = 1} AD1

1z = 1 ADT

ADIY

NCW=NW (1) *+NW (2)
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MM=NCW

NN=NCW

ZR = 0.

Ye = 0,

YBB = 0,

DO 46 NI=1,N
IA=NI-MM+NCY

IF (IA.GT.NwW(1)) GO TO 2

I=NT=NW(2)%(17=])
GO TO 3
I=NT+N1=NW(1)®T7
CONTINUE

IPM = 1

Iw =1

NL=NCwW

NM=NCW

Lz =1

LCON = M1(l) « 1
ZA 0.

YA 0,

YAA = 0,

IYy=0

DO 42 NJ=1,N
IR=NJ=NM+NCy

IF (IR.GT.NW(1)) GO TO &

J=NJ=NW(2)# (IW=1)

GO TO S
J=NJ+N]=NW(1)&TW
CONTINUE

JQA=NJ=1Y

DO 36 K=1lsa

IF (IW.EQ.l) GO TO
IF  (IW.EQ.(LCON+1))
IF (JQ.EQ.1) GO TO
IF (K.,EQe4) GO TO
IF (K=2) B8y 74 6
W(K)SWSTUFF (NJ=NL 44)
VIK)Y=VST(NJ=NL,y4)

GO TO 35
WIK)=WSTUFF (NJ=1,4)
V(K)=VST(NJ=1,44)

GO TO 35

10
GO ToO
9
11

10
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c

C COMPUTATIONS COMMON TO SURSONIC AND SUPERSONIC REGIMES.

c
c

c

10

11

12

13

W(K)=WSTUFF (NJ=1,3)
V(KY=VST(NJ=1,3)
Go TO 35

IF
IF

(KeFENe2,0R ,K,EQ.4) GO TO
(K,EG«3) GO TO &

W(K)=WSTUFF (NJ=NL 2)
V(K)=VST (NJ=NL,2)
TO 35

GO
IF
IF
IF
IF

(JALEQs1) GO TO 11
(K,EQ«3,0R.,K,EQ.4) GO TO
(K.EQel) GO TO 8
(K.EQe2) GO TO 7

CONTINUE
BPM=RPRIM(J,K)

XIPRIM=(XCP (I)=XM(JsK))#BETAL

KK IS PANEL SLOPE SIGN FLAG

11

11

KK=1

IF (BpM,GE.0,.,0) GO TO 12

KK=2

8PM=<RPM

IF (BPM,LE.FPSLON) EPM=0,0

IF (ARG (BPM=1,) ,LE.EPSLON) BPM=1,0

RPM2=RPM#HPM
BR=ARS (1 ,.,~-BPM2)

IF (1J.EQ.2) BR=SQRT(BR)
IF (BP,GT.EPSLON) GO TO 13
BRpM=]1,0

BR=0,.0

81=XIPRIMEXIPRIM

Y-PRIME DEPENDS ON TI

Isv = 2

CHECK IF VERTICAL TAIL EXISTS
A(Z) = 0,

B(2) = 0.

DO 34 1I=l,ISM

PS = DSIN(IW)

PC = DCOS(IW)

ISM=1
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14

15
16

QS = DSIN(IZ)

QC = NCOS(1Z)y

ZC = Z2CP(1)+ZBs (YCP(I)=YB)#QS
ZK = ZN(J9K)+ZA+ (YN(J4K)=YA)#PS

DELZ = Z2C-ZK

YC = YRB+(YCP(1)=-YB)2QC

YK = YAA+(YN(JsK)=YA)®PC
DELY = TWO(II)=#YC=YK

ZPRIM = <UVELY#PS+DEL72PC
SZ=SIGN(l+9ZPRPIM)

YPRIM = DELY#PC+DELZ#PS
IF  (KK,EQe2) YPRIM==YPRIM
B2=YPRIM#YPRIM4+ZPRIMSZPRIM
GO TO ( 149 18), 1J

SUBSNNIC REGIME

FOP COMPUTFRS OTHER THAN THE CDC 6000 SERIES, THE FOLLOWING
COMPUTATIONS MAY PEQUIRE DOUBLE PRECISION EVALUATION IF
EITHER A1l OR A4 IS LESS THAN (=1000.)

RPM SQRT (B2)

DPM SORT (B14+R2)

Al = XIPRIM.DOM

BQ = SART(B2)

All=xIPRIM/BRQ
A2=RPMaXIPRIM+YPRIM
A3=XIPPIM=-BPMayPRIM
A33=(RPM2+1,0)27ZPRIMBZPRIM

SQ@ = SART(A3#A3+A33)
SQA3=1,/S5Q

A4=A28SQA3

IF  (A11.6T,(=1000.,)) F1 = ALOG(A11+SQRT(A11%A11+1,))
IF (A11.LE, (=1000,)) CALL F (XIPRIM,BQ,F1)
IF (as,LE.(=1000,)) GO TO 15
AT=SQRT (A4% A4+ ])

AB=A44AT7

A6=ALNG(A8)

GO TO 16

CALL F (AZ29S5Q.A6)

CONTINUE

F2=A6/SQRT(1,+RPM2)
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AD1
ADT
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130
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138
139
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C END DOUBLE PRECISION SECTION ADTI 170

o ADI 171
AS=BPMaSQRT (B2) #SQA3 ADT 172
FS5=0.0 ADI 173
IF (AS,GT.EPSLON) FS5=ALOG (AS) ADT 174
F6=Al/R2 ADI 175
IF  (ARS(ZPRIM) LT FPSLON) GO TO 17 ADTI 176
G1=BPMaRPM#RPM.XIPRIM#YPRIM ADT 177
F3 = ATANZ(ZPRIM&DPM,G1) ADTI 178
F4 = =ATANZ2 (ZPRIM,YPRIM) ADI 179
GO TO 33 ADI 180

17 AK = XIPRIM-RPMaYPRIM ADI 181
F3 =0, ADI 182

F4 = 0, ADT 183

AKY = =YPRIM#AK ADT 184

IF (ABS(AKY) ,GE, EPSLON) F3 = ATANZ2(0.+AKY) ADI 185

IF (ARS(YPRIM) ,GE, EPSLON) F4 = =ATAN2(0.sYPRIM) ADI 186

GO To 33 ADT 1R7

c . ADI 188
C SUPERSONIC REGIMF ADT 189
18 A1=R2 ADY 190
A2=SQRT (Al) ADI 191

F3 = 0. ADI 192

F4a = 0, ADT 193

FS = n, ADT 194

IF (XIPRIM.,GT.A2) GO TO 22 ADY 195
F1=0.,0 ADI 196
F2=0,0 ADT 197
F6=0,0 ADI 19A

IF (BpM2,6E,1,) GO TN 33 ADI 199
TEST=YPRIM=APMuXTPRIM ADI 200

IF (XIPRIM,EQ.A2) GO TO 19 ADT 2n1

IF (YPRIM ,LE, 0.} GO TO 33 ADI 202
CONTL=RPM#YPRIM+RR&ABS (ZPRIM) ADI 2n3

IF (XIPRIM=~CONTL) 33, 20, 19 ADI 204

19 IF (TEST) 33y 20, 21 ADI 205
20 F2=1,587079633/RR8 ADI 206
F3=pl2aS2 ADI 207

Go TO 33 ADI 208

21 F2=PA1/8B8 ADI 20n°
F3=PAI®S?Z ADI 210

GO TO 33 ADI 211
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22

23

24

25
26

27
28

29
30

31

32

34

A3=XIPRIM/A]

SOXI=SART (XIPRIMaXIPRIM=A])

Fe=SQxI/Al

A11=XIPRIM/A2

F1=ALOG(Al11+SORT(A114#A11=-1,0))

A4=XIPRIM=BPMuyPRIM

AS5=(BPM2=1.,0)#ZPRIM2ZPRIM

A6=SQRT (A4 A4 +AS)

AT=8PMaXIPRIM=YPRIM

IF (BPM2,EQ,1,) GO TO 31

IF (BpM2,6T,1,0) GO TO 32

F2=(1./8B) # ACOS(AT7/A6)

G1=BPMsA1-XIPRIM#YPRIM

IF (ZPRIM) 2464 25, 24

FTR=G1/SQRT (A1# (A4%A4+AD))

IF (FTR .GE, 1,) GO TO 26

FTR=ACOS(FTR) «S7

GO TO 30

IF (RPM) 26y 28+ 27

FTR=0,

GO TO 30

1F (A4) 26, 28, 29

FTR=PI2

GO TO 30

FTR=PAI®SZ

F3=FTR

GO TO 33

F2=SQXI/{(XIPRIM=YPRIM)

GO TO 23

AR=AT/A6

F2=(1,/BR)®ALOG(A8+SART (AB#AB=1,0))

GO TO 23

A(II)=CON(IJ)2PATRETH ((BPM2+THO(IJ) ) #*F2=-BPMR(F1=F5)
=YPRIMaFg) #TWO (KK)

B(I1)==CON{IJ)®PAIRETH(RPMa(F3+F4)~-ZPRIMEFG)

SM2 2.%PS*pPC

cs?2 pC#PCapsaps

W(K) = A(l)+A(2)2CS2+B(2)2SN2

V(K) = B(l)+A(2)8SN2=B(2)#CS2

c
C STORE #W(K) IN WSTUFF TO AVOID RECOMPUTATION LATER,

AD1
ADI
AD1
ADI
ADI
ADI
ADI
AD1Y
ADI
ADI
AD1I
ASH
ADI1
ADI
ADI
ADIY
ADI
ASH
ADI
ADI
AD1
AD1T
ADT
ADIY
ADT
ADIY
ADT
AD1I
ADI
ADI
AD1
ADIT
ADI
ADI
AD1I
AD1
ADT
ADI
ADI
AD1
Ant
ADI1
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213
214
215
216
217-
218
219
220
221
222
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224
225
226
227
228
164
230
231
232
233
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237
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239
240
241
242
243
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245
246
247
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37

38

40

41
42

43

44

45
46

CONTINUE

WSTUFF (NJsK) =W (K)

VST (NJ4K) =V (K)

CONTINUE

AW (NJ) =W (1) =W (2)=W(3)+W(4)
BW(NJISV(1)=V(2)=V(3)+V(4)

IF (NJ.LTeNM,OR.NJ.EQ.,N) GO TO 42
IF  (IW.EQ. (LCON&1)) GO TO 37

GO TO 38

LZ =172 + 1

LCON = LCON + M1(LZ)Y -1
CONTINUE

IWw = Twe+l

NM = NM+NL

IY = Iye+NL

IF (IWINGeNE.0 . AND,IW.,EQ, (IWING+1)) GO TO 39
IF  (Iw JEQ, (NCS+1)) GO TO 42

IF (YLE(IW) ,LT,YRREAK(IPM)) GO TO 42

ZA = 7A + (YBREAK(IPM)=YA) # DSIN(IW=1)

YAA = YAA + (YBREAK(IPM) - YA) & DCOS(Iw=-1)
YA = YRREAK(IPM)

IF (IWINGNE.O0O,AND.IW.EQ, (IWING+1)) GO TG 40
GO TO 41}

IF (IwsL.tQ,1) GO TO 41

ZA = 0,
YA = 0,
YAA = 0,

IF (IWGL.NE,2) GO TO 41

ZA = YRREAK(NC=2)#DSIN(1)

YAA = YBREAK (NC=-2) #» DCOS(1)

YA = YRREAK(NC-2)

IPM = IPMs+]

CONTINUE

WRITE (02) (AW(J) sJ=19N)

WRITE (02) (BW(J)sJ=1oN)

IF (NI.LT.MM) GO TO 46

12 = 1Z+1

MM = MMeNN

IF (ININGNE, 0,AND,I1Z2.EQ. (IWING+1)) GO TO 43
IF (12 .EQ, (NCS+1)) GO TO 46

IF (YLE(1Z),LT,YRREAK(IPN)) GO TO 46

7B = 7R + (YBREAK(IPN)=YB) # DSIN(IZ=-1)

YRR = YRB + (YRRFEAK(IPN)=-YR) # DCOS(IZ~1)

YR = YRREAK (IPN)

IF (IWING.NE,0.,AND.IZ.EQ, (IWING+1)) GO TO 44
GO TO 45

IF (IwGL.EQ,1) GO TO 45

Z8 = 0.
Y8 = 0,
Y88 = 0.

IF  (IWGL.NE,2) GO TO 45
ZR = YRREAK(NC=~2)#DSIN(]1)
YBE = YBREAK(NC=-2)#DCOS(1)
Ye = YBREAK(NC=-2)

IPM = IPN+l

CONTIMNUE

RETURM

END
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SUBROUTINE F (A2,A3,FUNCT)
DOURLE PRECTISION X24X3,A6,A7
X2=A2

X3=A3

Ag=X2/NABS (X3)

A7=DSORT (A62A6s1,)
FUNCT=DLOG(A6+AT)

RETURN

END
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SUBROUTIME PANEL (XXLsYLsXXTsCPCWLsCPSWL«NSWsIPANEL,LPANEL FsPERCT PAN

1sSWPyLReZSsSVP4KZsL) PAN
DIMENSION XXL(1)s YL(1)s XXT(1)s CPCWL(1l), CPSWL(1)s PERCT(1) PAN
DIMENSION SWP(20410)s SVP(20+10)e F(5+20) PAN
COMMON /SCHEME/ C(2)¢X(21941)eY(21941) ¢SLOPE(21) XL (2421)9XTT(41)+ PAN
1XLL (41) PAN

COMMON /GEOM/ HALFSW,XCP(200) 4YCP (200)4ZCP(200) +XLE(100)+YLE(100), PAN
1XTE(100) 9PSI(30)+CH(100) 94XV (200)sYV(200)9sSN(20+2)4XN(200s4)+YN(200 PAN

DO~NOPFWN

294) yBPRIM(200+¢4) yWIDTH(T7) o YCON(S51) 4SWEEP(100) yHALFRB¢SJ(31,+7) PAN
39ZN(200+4) PAN
COMMON /CONST/ NCSeNCWeM1 (7)o MUW1(295) sMIW2(245) ¢NJW(S) sNFPoeNW(2) PAN
PI1=3.14159265 PAN
NSWI=NSW=1 PAN
NCW1l = NCW+} PAN
IP = 0 PAN
IF (L «EQe 2) IP = NW(]) PAN
DO 1 1=1.2 PAN
C(Iy=xxT(I)=xxL(I) PAN
DO 1 J=1oNCwW1 PAN
XL(IoJ)=XXL (I)+CPCWL(J)®C(T) /100, PAN
SPAN=YL (2) =YL (1) PAN
DO 2 J = 1l,NCW) PAN
SLOPE (J) = (XL (2eJ) = XL(14J)) / SPAN PAN
CONTINYUE PAN
DO 3 J = 1l,NCVW PAN
JJ = + IP PAN
A = XL(lsJ) + (XL(1lsJ+1) = XL(1eJd)) # PERCT(J) PAN
B = XL(2sJ) & (XL(29J+1) = XL(2+J)) # PERCT(J) PAN
AR = (R = A)/SPAN PAN
SWP (JoLR) = ATAN(AB) PAN
Cl = XL(1sJ) + (XL(lsJ+1) = XL(1eJ)) ® F(KZeJJ) PAN
C2 = XL(29J) + (YL (2+d+1) = XL (29J)) # F(K7,Jd) PAN
€D = (€2 = Cl) / SPAN PAN
SVP (J,LP) = ATAN(CD) PAN
CONTINUE PAN
DO & K=1sNSW PAN
YK=CPSWL (K)#SPAN/100, PAN
DO 4 J=1sNCW1 PAN
Y (JeK)=YK*YL (1) PAN
X(JeK)=XL(14J)+SLOPE(J)# (Y (JeK)=YL (1)) PAN
CONTINUE PAN
XLL(1)=xxL (1) PAN
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XTT(1)=xXT (1) PAN 44

DO S I=2sNSW PAN 45
XLL(I)=XLL(I=1)+(XXL(2)=XXL (1)) *(Y(leI)=Y(1lsI=1))/SPAN PAN 46
XTT(I)=XTT(I=1) 4 (XXT(2)=XXT{(1)})*{1{lel)=Y(1,y1=1))/SPAN PAN 47
DC B8 K=1sNSw]) PAN 48
KK=NCS+K PAN 49
YLE (KK)=YCON (K) #SPAN+YL (1) PAN 50
XLE(KK)Y=XLL (Ky+ (XLL (K+1)=XLL(K))# (YLE(KK) =Y (14K))/{Y(1,K+1)=Y(1lyK) PAN 51
1) PAN §2
XTE(KK)=SXTT(K)+ (XTT(K+1)=XTT(K))#(YLE(KK) =Y (14K))/(Y(14K+1)=Y(1,K) PAN 53
1) PAN 54
CH(KK)=XTE (KK)=XLE (KK) PAN 55
SWEEP (KK)SATAN({ (XXL (2)=XXL (1)) /SPAN) PAN S6
YK = ,5 # SPAN # (1, = COS(K#PI/FLOAT(NSW))) PAN 57
DO 8 J=1sNCW PAN 58
JJ = J + IP PAN 59
NPANEL=(K=1)aNCW +J=1+IPANEL PAN 60
DO 7 1 = 1,4 PAN 61
KIl = K +«+ I -1 PAN &2
KI3 = K+I~3 PAN 63
IF (I .L,E. 2y GO TO 6 PAN 64
XN (NPANEL Iy = X(J+1,KI3) PAN &5
YN(NPANELsI) = Y (J+1,KI3) PAN &6
ZN(NPANELsI) =75 PAN &7
BPRIM(NPANEL,I) = SLOPE(J+1) PAN 48
GO TO 7 PAN 69
XN (NPANELsI) = X(JyKI1) PAN 70
YN(NPANELI) = Y (JyKI1) PAN 71
ZN(NPANELSIY = 75 PAN 72
BPRIM (NPANEL.TI) = SLOPE(J) PAN 73
CONTINUE PAN 74
Al = X(J+leK)=X(JeK) PAN 75
A2 = Y(J+loeKel) = X(JeK+1) PAN 76
B = Y(JeK*1l) = Y(JeK) PAN 77
YRAR = YK = CPSwWL(K) # SPAN / 100, PAN 78
XBAR = X(JsK) + YBAR # (X{(JsK+]l) = X(JsK)) / R PAN 79
CBAR = A] + (A2 - Al) » YRAR / B PAN an
YCP (NPANEL) = Y (JsK) + YBAP PAN a1
XCP (NPANEL) = XRAR + F(KZ,JJ) # CBAR PAN 82
ZCP (NPANEL) = 7s PAN 83
XV (NPANEL) = XRAR + PERCT(J) ® CBAR PAN 84
YV (NPANEL)=YCP (NPANEL) PAN 25
CONTINUE PAN g¢
LPANEL=NPANEL PAN 87
RETURN PAN g8
END PAN g9
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SUBRROUTINE DRAG (CLT,YBREAK,NC,TFLP,NAL)

DIMENSION ALPHI(50), YRREAK (1)

TFLP (1) »

XXV(S0)s YYV(S50)

COMMON /GEOM/ HALFSW,XCP(200)+YCP (200)4ZCP(200) +XLE(100)sYLE(100)
IXTEC100) sPSTI(30)4CH(100) 94XV (200)9YV(200)sSN(2042) ¢«XN(20054)5YN(200

294) yBPRIM(20094) yWIDTH(T) yYCON(S1) sSWEEP(100) sHALFRsSJ(31,7)

3,ZN(20094)

COMMON /AERO/ AM,B,CL (50),CT(50)+CD(50)4CM(50)
COMMON /CONST/ NCSoNCWeM1 (7)) sMIW1(255) sMIW2(2,55) ¢NIW(S) sNFP,NW(2)

M=41
PI=3,14159265
NS=(Ms]1)/2=1

MM] =M1

FM=M

DO 1 I=1sNsg

Fi=1

J=M=1

XXV(I) = SIN(FI#PI/FM)
XXV (J)y = XXV(T1)

YYV (1) = —-COS(FI=PI/FM)
YYV(JY = =YYV(])

DO 2 I=1sNCS
CM(I)=SART(1,~{YLE(I)/HALFB)##2)
1C=1

PREAK=YBREAK (1)

MST=1

MEND=M1 (1) ~1

DO 8 I=19NS

YCON(I)=0.

CD(I)=0.

1I=NS+T

88 = vyyv(II) #» HALFSR

IF (rRp ,LE, RREAK) GO TO 3
MrK=Mm](IC)~-1

IC=1C+1

NQ=M]1(IC)~1
BREAK=YBREAK (I1C)

MST=MST+NK

MEND=MEND +NQ@

CONTINUE

DO 7 J=MSTLMEND

IF (NW(2) .EG, 0) GO TO &
J1 = J + NCs
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11
13

14

15

16
17

J1=J+NCS

CHORD=CH (J} +CH (J1)

GO TO 5

CHORD=CH (J)

CONTINUE

A=1,

DO 6 K=MST,MEND

IF (K «EQe JY GO TO 6

A=A# (RR=YLF (K)) Z/(YLE(J)=YLE (K})
CONTINUE

CD(IY=CO(I)sAaCL (J)#CM(J)
YCON(I)=YCON(T)+A®CHORD

CD(I) = CD(T)/SQRT(1,=YYV(II)#n2)
CONTINUE

DO 14 I=lsNS

ALPHI(1)=0.

IN=NS+1T

DO 13 J=loMmMm)

IF (J .EQ. IN) GO TO 9
INDEX=TABS(J=1IM)

FACTOR = 268 ((=1,)%#INDEX=14)@XXV(J)/(FMBLYYV(J)=YYV(IN))a®2)

GC TO 10

FACTOR = FM/XxV(J)

IF (J «GT« NS) GO TO 11

JJ=MaJ=NS

GO TO 12

JJd=J=NS

ALPHI (I)=ALPHI(I)+CD(JJ)#YCON(JJ)#FACTOR
CONTINUE

ALPHI (I)=ALPHI(I) /(1A #HALFR)

CONTINUE

CbI=0C,

DO 15 I=1sNS

IN=NS+1

CDI = CDI + CD(I)Y®YCON(I)®ALPHI(I)#XXV(IN)
CDI=CNI#HALFR4PI/(HALFSW#FM)

CchL2 = CDI / (CLT # CLT)
COL2=CNI/Z{CLTHCLT)

WRITE (6. 16) CDI

WRITE (6s 17) CPL2

RETURM

FORMAT (/2X,23HFAR=-FIELD INDUCED DRAG=,F10.5)

FORMAT (/2X¢33HFAR=FIELD INDUCED DRAG PARAMFTER=,F10.5)

END
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S1
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|7
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60
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64
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R4
Aas
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SURPROUTINE VMSFQON (NClyKy,AA4A,CA)
DIMENSION AA(1), CA(l)s A(D)
NC=K#NC1

SUMi1=0,

Kl=K=1

Jd=1

DO 1 J=1lsK1
SUMI=SUMI+AA(J)#A(JJ)
Jd=JJ+NC1+1
SUMI=SUM1+AA (K)

DO 3 1=1sNC1

sSym2=o,

JJd=1+1

DO 2 J=19K1
SUM2=SUM2+AA (J) #A (JJ)
Jd=JJ+NC1+]

KK=K+1
SUM2=SUIM2+AA (KK)
CA(I)==SUM2/SUM]

M=1

L=0

KNC=(K=1)#NC1

DG 6 I=1sNC

IF (1,GT.KNC) GO TO S
MM= (M=1)#NC14]

IF (1.,EQ.MMy GO TO 7
KK=KK+1

IL=T+L
A(T)=CA(XK)#RASE+A(TIL)
GO TCO 6

I1I=1-=-KNC

A(Iy=ca(lD)

CONTINUE

GO TO 8

II=MMeM=]

BASE=A(II)

KK=0

L=L+1

M=Mas]

GO TO 4

CONT INUE

RETURN

END
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SUBPOUTINE GAMAX (AW,CASLPAN]1+LPANEL GAMMA NC,BREAKsSWP+sCHORDT,TWI
ING NWINGoHALFRH YCNGCTIPsCTX s IWGL Ty IPOS¢NCONySVPINC24DYTeTP,CTDS)

DIMENSTION DYT(2042)s TP(2042)s CTDS(2042)s SWP(20,10)y SVP(20+10)

DIMENSION A(20), F(20)s THETA({20)s G(20+2)

DIMENSTION AWw(l), CA(1l), GAMMA(1l), BREAK (1)

NDIMENSION CTIP(1)s CHORDT(1)s YCN(I1)

COMMON /GEOM/ HALFSWsXCP (200) s YCP(200)9ZCP (200) o XLE(100)sYLE(100) o
IXTE(100)ePSI{(30),CH(100) XV (200)sYV(200)sSN(2042) ¢XN(200+4)sYN(200
204) sBPRIM{(20044) WIDTH(T7) ,YCON(S51)4SWEEP(100) yHALFR,SJUI(31,7)
33ZN(200+4)

COMMON /AERO/ AM,B+CL(50),CT(50)+CD(50),CM(50)

COMMON /CONST/ NCSeNCWeMY (7)) sMIWL (295) +MUW2(245) ¢ NIW(S) sNFPsNW (2)

PI = 3,14159265

IPS1=1P0S/10

1PS2=IP0S~-IPS1210

NK=0

MK=L_PAN1

IF (NCONJ.NE,0) GO TO 12

DO 11 I=1ly4NCS

NA=1

SuMlI=o0,

NWW=NW (1)

ISN=]

FN=NW (1)

Nl=NwWwel

CO 2 J=1sNww

KKk=NK+J

IF (NA LEQ, 2) KK=MK+J

Fd=J

THETA(J)=(2,#FJ=1,)2P1/(2,8FN)

F(J) = GAMMA(KK) & SM(JyISN) = .5

CONTINUE

THETA(N1)=PT

D0 & J=19+N]
A(J)=0,
FJ=J

DO 3 K=1sNuw

A(J)=A(J)*F (K)#COS((FJ=1,)2*THETA(K))
IF (J FQe¢ 1) A(J)=A(J)/FN

IF  (J NE. 1) A(J)=A(JY®2,/FN
CONTINUE

IF (NA.EQ.2) GO TO 7
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GAM
GAM
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GAM
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GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM

GAM -

GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM

114

oOM~NOUFWN



10

11

CHORD=CH (1)

IF (NW(2)«NF,0) CHOPD=CH(TI)+CH(I+NCS)
RF=CH(T)/CHORD

CT(I) = A(])

DO S J = 1l,Nww

CT(I) = CT(I)+A(J+])

SP = COS(SWEEP(I))

AR = AMBAMBESPaSP

IF (AR,GE.1l,) GO TO 6

AC = SQRT(1,=-AR)

CTL = PI®AC/ (R, #SP)
AKK = ¢T¢(1)
FAC = 1.

IF (AKK.LT«0,) FAC=-1,
CT(I)=CTL®*FAC#AKK#AKK&RF

GO TO 7

CT(I) = 0.

CONTINUE

DO 9 K=19sN1

KK=NK+K

IF  (NA LEQ, 2) KK=MKsK
SUM=A (1) #THETA (K)

DO 8 J=1s+Nuw

FJ=J

SUM=SUM+A (J+1)#SIN{FJRTHETA(K) ) /FJ
12=1

IF  (NA EQ, 2) T1Z=Is+NCS
SyYM==0,52CH (127)aSUM+SUMI

IF (MA LEQ, 1 .AND. ¥ .Fo. N1) GO TO
AW (KK)=SUM

CONTINUE

IF (NA LEQ, 2) GO TO 10

IF  (NCW +EQ. NW(l1)) GO TQg 10
NWW=NW (2)

NA=NA+}

ISN=1ISN+1

FN=NWW

sSuMI=auM

Go TO 1

CONTINUE

NK = NK + NW(l)

MK=MK +NW (2)
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12

13

14

15
16

CONTINUE

NKW = NCW

IF (NCOM.EQ,2) NKW = 1
NK1=0

NK2=LPAN]1

N0 44 I=1sNC

=M1(I)

FM=M

MM=M=]

DO 43 J = 1y NKW

IF (IWING _NE, 0 ~AND. I LEQ, NWING) GO TO 13
IF (I JERs NCY GO TO 13

GO TO 14
CONTINUE
Iw=1
IPZ=1

IF (I GTe NWING) Iw=2

IF (1 «GTe NWING) IPZ=3
G(JsIW)=0s

DYT(J,IW) = 0.

CONTINUE

IK=0

1S=0

HAB=HALFB

AA=‘1.

gR=1,

FT=1.

BR=RRFAK (I)

IF (J «GTe NW(1)) GO TO 19
NK=NK1

LK=0

IR1=I

Jd=J

MK=NW (1)

IF (1 «GTe NWING) GO TO 15
IF (IPS] +EQ, 2) 1lS=1

IF (IPS]1 .EQ, 1) GO TO 16
IF (IPS1 «EQ, 2) GO TO 17

Go 10 21
IF (IPS2 .EQ, 1) GO TO 18
HAB=HALFSH

IF (IWGLT .E06, 2} HAB=WIDTH(I)
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17

18

19

20
21

22

23
24
25

IF (IWGLT ,EQ, 2?2) BR=0,

Go TO 21
HAB=HALFR
G0 TO 21

HC=HALFBH-HALFB

AA=HALFAB/HC

BB=HALFBH/HC

HAR=HC

IK=1

FT=2.

GO 70 21

NK=NK?2

MK=NW (2)

LK=NW (1)

IR1=1I+NC

JJd=Jd=Nuw (1)

IF (I GTe. NWING) GO TO 20
IF (IPS1 .FQG, 1) IS=1

IF (IPS1 +EQ, 1) GO TO 17
IF (IPS] .EQ, 2) GO TO 16

Go 70 21
IF (IPS2 .EN, 2) GO TO 18
Go TO 16

IF (J.EQe 1 .0R., J .EQ. (NW(1)*1)) GO TO 22
GO TO 25

CONTIMUE

po 246 JP = 1,MM

FJd=JP

YCON(JP)=COS(FJaPI/FM)

IF (MCONSNE,0) GO TO 23
Y=005#\"IDTH(I)“(lo"YCON(Jp))"BR

PSI(JP) = SQPT((RB=-Y/HAB)#(Y/HAB=AA))®FT
GO TO 24

PSI(JPYy = 1,

CONTINUE

CONTINUE

L1=NK+J=LK

L2=L1+MK

L3=L2+MK

IF  (NCON «NE, 2 +AND, NC2 L,EQ, 0) SP = SWP(JJ,IR1)
IF  (NCON NE, 2 ,AND, NC2 ,EQ,1) SP = SVP(JJ,IR1)

LA = MM#(I=1)s]

117

GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM
GAM

128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
1458
146
147
148
149
150
181
152
183
154
1565
156
187
1519
159
140
161
162
163
164
165
166
167
168
169



26
27

28

29

30

31
32

33
34

IF  (NCON.EQ,2) SP = SWEEP(LA)

€S=COS (SP)

TAM=SIN(SP) /CS

SM=0,

IF (IKk .EQ, 1) GO TO 28

DO 27 LQ=1,MM

LP=L1+(LA=1)aVK

AA=1,

DO 26 LS=1l,MM

LN=L1+(LS=1)aMK

IF (LS .EQ, LO) GO TO 26

AA=AA# (BREAK (T)=YCP(LN) )/ (YCP(LP)=YCP(LN))

CONTINUE

SM=SM+AA#AW (LP)#PST(LQ)

GAMAO=SM

GO TOo 29

GAMAQ=0.

CONTINUE

IF ({ NCON _NE, 0) GO TO 30

i; (ISI.EO. 1) GO 70 33
(IWING _NE, 0 o AND, I .EQ, NWING

IF (I .EQ. NC) GO TO 33 -) 60 70 33

CONTINUE

SM=0 e

DO 32 LG=1,MM

LP=L1+(LO—1)#MK

Aa=1,

DO 31 LS=1.MM

LN=L1s+(LS=1)aMK

IF (LS .EG, LQ) GO TO 31

AA=AAS (BREAK (T+1)=YCP(LN))}/(YCP(LP)=YCP(LN)Y)

CONTINUE

SM=GM+AA#AW (LP)=2PST (LQ)

GAMAN=GM

GO TO 34

GAMAN=(,

DO 38 K=1sMM

LL=NK4+ (K=l) oMK+ J=lLK

CA(LL)Y=0,

DO 36 KK=1,MM

LI=NK+ (KK=1)#MKs JulL K

IF (k¥ LEQ, K) GO TO 35
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3S
36

37

38

40

41

CA(LLY=CA(LL)+2,%(=1,) 8% (KeKK)® AW(LI)#PSI(KK)/(WIDTH(I)# (YCON(K GAM

1K) =YCON(K)))
GO TO 36

CA(LL)=CA(LL)+ AW (LL)#PSTI (K} #YCON(K)/Z(WIDTH(T)#SJ(K,1)2SJ(Kel))

COMNTINUE
IF (IK JEQ, 0) FK=YCP(LL)/(HAB®HAB)

IF (1K .EQ, 1) FK==(1,=2,#(YCP(LL)~HALFB)/HAB)/(0,5%HAB)

IF (NCON.NE,0) FK = 0

CA(LL)=CA(LL)+GAMAO® (=1 ,)#8K/ (14=YCON(K)) /WIDTH(I)=GAMANH# (=1,)%a (M

1+4K) /7 (1.+YCON(K))/WIDTH(T) +AW(LL)2#FK/PSI(K)
CA(LL)=CA(LL) /PSTI(K)

CL(K) = CA(LL)

IF (IWING ,NE., 0 .AMD. I EQ, NWING) GO TO 37

IF (I .EQ. NC) GO TO 37

GO TO 38

CONTINUE

IF  (CHORDT(1PZ) .LE, 0,001) GO TO 3R

IF (NCON.NE,0) GO TO 38
G(JsIW)=G(JeTW)+AWILL)I#PSTI(K)#(=1,) 28 (K+M) /(] ,+YCON(K))
CA(LL) = TAN®GAMMA(LL)®#0,5+CA(LL)

IF  (J +EQe NW(1)) NKI1=LL

IF  (NCON LEQ, 2)°NK1 = LL+NW(l)=]

IF  (NCON +FQ., 1 +AND, NC2 .EQ, 0) GO TO 40

IF (NCONJNE,0) GO TO 43

IF (1 .EQ. NC) GO TO 39

IF (IWING _NF, 0 .AND. I L,EQ, NWING) GO TO 39

GO TO 43

CONTINYE

IF  (CHORDT(IPZ) .LE, .001) GO TO 43
G(JsIW)=2e/WIDTH(I)#G(JgIW) 40,57 (=1,)22M2GAMAO/WINTH(T)
IF  (IX JEQ, 0) G(JeIW)=G(JsIW)#SQRT(HAR)/2,82R427124
IF  (TK JEQ. 1) G(JeIWI=G(JsIW)H#SART (HAR) /4,

GO TO 43

SM = g,

DO 42 LQ = l.MM
LP = L1+ (LA=1)awmK
AA = 1,
DO 41 LS=1,MM
LN L1+ (LS=1)eMx

IF  (LS.EQe.LQ) GO TO 41

AA = AAS(BREAK(TI+1)=YCP(LN))Z(YCP(LP)=YCP(LN))
CONTINUE
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42

43

44

45

46
47
4R

SM = SM+AA®CL (L N)

DYT(JsIW) = SM

TP(JsIW) = TAN

CONTINUE

NK2=LL

CONTINUE

IF (NCONJNE,0) GO TO 48

DO 47 K=le1W

CTIP(K)=0.

IPZ =1

IF (K .EQ. 2) IPZ=3

IF (CHORDT(IPZ) LLE. 0.001) GO TO 47
CHD=CHORDT (IPZ) +CHORNT (IPZ+1)
CHORD=CH (1)

IF  (NW(2) (NE, 0) CHORD=CH(1)+CH(1+NCS)
DO 46 I=1sNCW

J=1

IF (T «GTe NW(1)) J=LPAN1+I=N¥ (1)
XC=(XV(J)=XLE (1)) /CHORD

CTDS(I,K) = 0,

IF (K .EQe. 2) GO TO 45

IF (IPS] +EQ, 2 <AND. I ,GT. NW(1l)) GO Tn 46
IF  (IPS1 «EQ, 1) GO TO 46

CONTINUE

FCD = 1.

IF (G(I|K).LT.0.) FCD = -1

CTDS(IsK) = 2,8PI8G(I,4K)#G(I4K)/CHD#FCD
CONTINUE

CONTINUE

RETURN

END
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SURROUTINE SPLINE (MeXsYsAsByeCoeDolLMyNP)

SPL

CUBIC SPLINE INTFRPOLATION SPL
DIMENSTION S({12S)e H(22)y CA(22)y X(1)s YI(1) SPL
DIMENSION A(NP,20)y B(NP+20)s C(NP,20)s D(NP,20) SPL
L o=LM SPL
1=1 SPL
NI=N+1 SPL
N1=N=1 SPL
H(NI)=n, SPL
H{l) = X(3) = X(2) SPL
H(2) = =x(3) + x¢(1) SPL
H(3) = X(2) = X(1) SPL
DO 1 K=4sN SPL
H(K)=0, SPL
DO 2 K=1lsN SPL
S(K)y==H(K+1)/H(1) SPL
NJ=N=-1 SPL
DO 7 1=2sN SPL
IF (1 .EQ. Ny GO TO 3 SPL
HI{NI) = =642 ((Y(I+1) = Y(I)) / (Xtl+1) = X(I)) = (Y(I) = Y(I-1)) / SPL
1 (X(I) = X{I=1))) SPL
GO TO 4 SPL
H(NI)=0, SPL
DO 6 J=1leN SPL
H(Jy=0, SPL
IF (I .EQe N)Y GO TO 5 SPL
IF  (J oLTe (I=1) OR. J GT, (I+1)) GO TO 6 SPL
H(I=1) = X(I) = X(I=1) SPL
H{I) = 2% (X(1+1) = X(I=1)) SPL
H(T+l) = X{(I+1) =« X(1) SPL
GO TO 6 SPL
H{N=2) = X(N) =« X(N=1) SPL
HIN=1) = =X(N}) + X{(M=2) sPL
H(N) = X{(N=1}) = X(N=2) SPL
CONTINUE SPL
11=1 SPL
CALL VMSEQN (NJ,Il+H,S,CA) SPL
NJ=NJ=1 SPL
CONTINUE SPL
DO & 1=1.N} SPL
A(LosI) = (S(I+1y = S(IN) /7 (64 & (X(I+1) = X(I))) SPL
R(LoI) = S(I} 7 2, SPL
CiLeI) = (Y(Is1) = Y(I)) /7 (X(I+1) = X(I})) = (X({ls))= X(I}) ® (2,2 SPL
1S(I) + S(I+1)) 7 6. SPL
D(LsT1) = Y(I) SPL
RETURN SPL
END SPL
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