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1.0 INTRGDUCTION

The flutter problem can be solved with either 2 collocation or
normal-mode formilation. The collocation approach is attractive if an
accurate stiffness and aerodynamic influence coefficient matiix can be
formed for the system. The normal-mode method merits consideration.
when mode shapes and natural frequencies for the structure are known.
The normal-mode method requires the derodynamicds to be presented as
.generalized forces. The normal-mode formulation is generally presented
in the following manner ]

(i + [o] - 238 [‘ﬁ’n ,ZJ‘I'EJ) 1,,,, =0

w2
Where
i‘ﬁ [} = GeneraliZed Mass Matrix
[Q] = Generaiized Aerodyhamic Force Matrix
g = Artifical Stmctﬁrg_l Damping
i & /1
W = F]futi:er Frequency
wy = Natural Vibration Frequency
. ¥ = Generalized Coordinate
;’\ :

This volume presénts three computer programs that calculate the
generalized aerodynamic forces for the three flight regimes: Subsonic
Flight, Transonic Flight; Supersonic Plight and may be used with the
Modal Flutter Analysis Prégram of Vol. III. The subsonic program is
based upon Kernel Function formulation. The transonic and supersonic
programs are based upon the Mach Box technique. ¢
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2.0 UMSTEADY AERODYNAMIC GENERAL1ZED FORCES

The generalized force Qij is defined as the work done in mode 1

by the pressures due to motion of ‘mode j. If z (x,y) is the «deformation
pattern of mode i and AP (x,7) is the pressure distribution .0f mode j
then

-—'ffzi(xgy) APj.(ic,y)dxdy 2.0.1

Oscillation of a lifting surface creates a phase Tead (or lag) betwaen
the pressure and motion of the surface thereby making Q 13 ° a complex
quantity.

The frequency dependéncy of the- generalized  force makes the
flutter solution a trial and error procedure. Differeat frequencies
must be tried until ‘the flutter frequency and the generdlized force
frequency coincides. Fortunately, the flutter frequencies are usually
near the natural freauencies. This is especially true for a stable
structure with modes which remain fairly uncoupled; there is little
drifting of osciliatory fraquenciés with the presence of aerodynamic
forces.

Various lifting surface theories were employed to .determine
the pressure distribution &P,;(x,y) for generalized force calculations.
This was réquired té correctly account for the high degrée of chordwise
and spanwise deformatiof- associated with mode shapes of low aspect ratio
surfaces. Also, it was necessary to include aerodynamic interaction
effects between tandem surfaces.

The methods dre based on the linearized equation of fluid motion
which describe the flow ‘patteins for a ccmpressible, inviscid, isentropic
and irrotational fluid. The boundary couditions are congistent -with thin
wing theory. The effects of high angles of attack and missile body
influence on the aerodynamics of the lifting surfdces were not considered
in the analysis.

The linearized equation for time dependent disturbances is

by by + ‘¢Zz =M “’xx ) 2.0.2

where E is the perturbation velocity potential at the point (X, Y, 2).

M and U are the free stream Mach number and velocity, respectively. Impos-
ing the réquirement of harmonic motion, this time dependency can be expressed

as

6 = bge iwt

A = 4 D i i R e T2 L o

o b T AP
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“where ¢ is the nondimensional éomplex amplitude of the velocity potential
and b is a reference semi:-chord. The equation may be cast in a nondimensional
form by substitution of the following dimensionless parameters:

»
i

X/v

Y/b-

@
1]

N
]

Z/b.

e
]

wb/U

This yields

. 2, L 2
S T tbyy-i-drg:g-.—bi (¢, + 24k ¢xAk é) 9.0.3

It is this relationship which must be. satisfied for M<1l, M= 1, and M >, A brief

description of the analytical techniques employed for each speéé regiume is

presented in the following sections. The numerical and computational schemes

used are similar to those which are described in detail ii. References 5, 6, and 7.
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3.0 SUBSONIC UNSTEADY AERODYNAMICS PROGRAM

3.1 Theoretical Derivation

Subsonic aerodynamic loads were derived, by the kernel functiofi
method and the resulting loads were then used to compute generalized
forces. The subsonic kernel function relationship for the dowawash
(x,y) on a surface in terms of the pressure over the entire surface i¥

(‘,)—-- 5 K(x- :7‘71)&5 3.1.1

This relationshxp is derived by noting that thé potential equation for
subsonic flow

2 2
(l-M Yot o+, =H (26 - K9 3.1.2

is satisfied at .(x,y,z) by the pulsating pressure doublet

_ O ik(x=D) *EL xp O-MR')| aa 3.1.3
¢" ag- f R [ l'fz ]

where ) )
J + (1-M ) (y 17) + (z-E) 3.1.4
and the pressure doublet strength is:givén-by
A= 4—%. w dgan , 3.1.5
1/2PU

The velocity normal to the lifting surfacé is given by

w(x,y) = lim _& ‘
zwg OZ 3.1.6

Substituting equation (3.1.3) into the equation above and integrating over

the area yields the kernel function relationship, equation (3.1.1), For
tandem surfaces, the intégration eéxtends over both surfaces:

1 +s t.e.
wx,y) = -~ 5= .
8T ./ -/ ———(—’—H £, K(x-¢, y=iddgdn

-5 1oe(-¢
wing 1/;ZP!J
+s .e,
1 AP
ST f f ——CL(—g—ﬂ)—K(x -£, y-n) d&dn
-s 1l.e. 1/2pU

control surface 3.1.7
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The kernel function at any point is given by

i x-¢ £
K(x~E,y-n) = c+: —ik(x-g) ;i éi J/P_ E%-e ’[;:;Q(A—MR %} ' (3.1.8)
Z30 - ‘ -

‘Equation (3.1.7) then represents the integral equation wherein givea .the downwash
w(x,y) ovér the wing and control surface, APﬁ and. AP s must then be determined.

The pressure distribution is approximated as the sum of a series of
fuactions which have the proper behavior as inferred from steady state and

two-dimensional solutlons. The pressure on each surface caa be apprqx;mated
in the form

1 W22 & it -
A = = pU” 2 a B () £ (£) (3.1.9)
b(n) 1= o ‘&Fo ~ '
where 1
-, ~ .'2\ -~ . -~ . -
fP ®) =le -8 T, _;(); =n2l
P (n) = 1.0 P ) =n’T ., (); >l
o 1, B . h m = — m.'-il ST — :"'"- (3;1};10)
To {x) = 1.0
TL(") =
T ) =2 ) =T 005 k22
s E-T i
b (n) ]
= n
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s is the starboard coordinate of the surface tip and b -(n) is the local
semi-chord. The functions Tn are Chebyshev polynomials and are introduced
for purposes of .convenience.

Substituting equation (3.1.8, 3.1.9, and 3.1,.10) into equation (3.1.7)
yields & set of equations relating the pressure coefficients for the wing,

W ~ .
a and the control surface, aﬁz, to the decwnwashes: In matrix notation

this gives
() I peee. 2 ‘ A
: = N ol A N ¢ (3.3.11y
{wcs} pC8-W pC8 . 258 ]
‘nm m ‘ nm

The integrals involved in evaluating, the D's were solved by the methods of Hsu
(Reference 5), In this procedure the integrals are numericslly evaliated using
the 'Gauss-Mehler quadrature. Upon determining values for the D's, the pressure
coefficients are found by direct ihversion and the generalized forces are found

- by application of equation (2.0.1).
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3.2" Program Description.

The Subsonic Géneralized Force Unsteady Aerodynamica Program calculates
generallzed forces forup to 10 deformation modés., The computer solution,
which is based upon” the kernel function formulation, is applicable to a-
varlety of configurations. The various configurati ons which can. be ana-<
lyzed are shown in Figure 3.2.1 and Table 3.2.2, The analysis fncludes
interaction eFfects between tandem surfaces .and wake effects on the trafling
surfacé, Thé number of integration-stations are chosen, and tﬁey are autd-
natically located. The collocation stationd are then interdigitated between the
integration staiions, according to Hsu (Reference 5), intérnally in the program.
The solutions at the collocation stations are then matched to terms in the
downwash series by a least squares method and the surface pressure are deéter-
mined, The method of solution programmed does not allow for a single surface
to be analyzed separately; however, an option to-isolate and eliminate interfer-
ence effects between' the two surfaces is available. Thus, 2 single surface

can be analyzed by using the option ISPLAT &nd inputing a dummy second
surface,

The solution for the generdlized aerodynamic forces requires the
input of the deformation modes due to vibration. The program considérs
the modes to be expressed as analytic functions of the form:

wix, y) = E Z x(n-—m)ym

n-w), m
m=g =0 ( )5

To meet this requirement only the.coefficients "c" are required as input
into the program, These coefficients can be obtained in several ways,

thé modt common way is to surface fit the..modes. by the least-square
technique,
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© TABLE 3.2.Z7 < OPY1ONAL -CONFLGUEATICNS

| {Cropped)

>C;niig;ra%ion Ch(;r‘d'.:iso Coordinates - N épan;:ise Coordinates
Rectangular X(1) =.0.0 Y(1) = 0.0
X(2) =0.0 ¥(2) = 0.0
X(3) >0.0 - Y(3) > 0.0
X(4) > X(3) )
X(5) > X(4)
Delta -X(@) = 0.0 Y(1) *.0.0
X(2) > 0.0 Y(2) = 0.0
X(3) = X(2) Y(3) > 0.0
. X(4) > X(3)
X(3) > X(b)
Trapezoidal " X(1) = 0.0 A Y(1) = 6:0
: X{(2) > 0.0 ‘ ¥(2) > 0.0
’ X(3) = X(2) ‘ Y(3) >Y(2)
X(4). > X(3) .
X(5} > X(4)
| Trapezoidal X(1) = 0.0 Y(1) = 0.0

CX(2) > X(1)
X(3) > X(2) Y(3) >Y(2)
X(4) > X(3)
X(5) >'X{4)

.Delta X{1) =~ 0.0 . Y(1) =0.0

{Cropped) - X(2) > 0.0 . ' Y(2) = 0.0

: X(3) > X2 i Y(3) >Y(2)
X(4) > X(3) E

X(E5) > X(4) _
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[' 3.3 INPUYT IRSTRUCTIONS
) ; Instructions for preparing input data for the subsonic cozputer progra2
3 { are presented here, The field location and format for each iaput cuantity is :
3 ! specified. Any sct of units may be used for geozetric dicensions and acoustic
3 [ velocity as long -as they are consistent e.g., if feet is used for iength then
: the acousti¢ velocity must have dimensions of feet per sccond.
1. Streamwise Coordinates (6E12.5 formar)
. . - -
{ Column 1-12 13-24 25-36. 37~48 %£9-60 ¢ 61-72
: Name x() 1x2. {1 x3). | x® | x5
Ttem [eH I M € €T PO T ) i
(1) X(1) Wing root leading edge strearwisc coordinate (See Figure 3.3.1)
. [} (2) X(2) Uing tip leading cdge streazwise coordinate :
i (3) X(3) Wing trailing edge streamwise coordinate

t

(4) X(4) Comtrol surface leading edge streaimiise coordinate

(5) X(5) Control surface trailing edge strea—wise coordinate

N The technique for generating various configurations is shown in Tzkle 3.2:1

The origin for the planform and AIC statiom coordinates Tust be zt the
leading edge root of the wing therefore X{1) 2nd Y(1), described belew,

'y

i i !
- —

—

- -—is o

Aram

must always be 0.0,

2. Spanuise Coordinztes and Acoustic Velocity (6E12.5 format)

(1) Y(1) Wing root spanwise coordinate
(2) Y(2) Wing leading edge spanwise coordinate
{3) ¥(3) Wing (and control surface) tip spanwise coordinate
(4) SOUND Acoustic velocity for altitude at which analysis is performed

(5). RHO density of f£ldid = 1000.0 (M/L3)

Column [J1-12 | 13-24 | 25-36 | 37-48 | 49-60 | 61-72
3 L 1 Naine 1Y) w2 | ¥(3) SOUND | REO
! ttem L @ | @ | @ )

VANSEORIIE
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3. General Information {€i12 forzar)

b 4

‘Colu=n 1-12 .1 13-2% 25-35 | 37-48 49-60" i 81-72
Nane ( NMACH. i XFREQ j W48DES .. ICPLL ; LPRWSH i LPRCE
: - - 2 -

tea l @ . {3 . «“)_ {5) {6)

{1) XuacH Yuzber 6f Mach nusbers (oz2x 6)

(2} XNFREQ Juzber of frequencies at each Mach ru=der (z=x 1G)
(3) XMUDES Nuzber of defermation —odes (zax 10)

(4} LCSLL  Print collocation stations; 1 ~¥és; 0 ~No

(5) LPR¥SH Priant pressures z2ad dowxwashes; 1 ~-Yes; 0~Yo
(6) LPRCY Print pressure cozfficieats; 1.~ Yes; 0 ~1o

4. General Inforoation (6I12 formar)

Coluzn | 1-12 . 13-24 1 25-3% | 37-48 ° 49-60 1 61-72
~ I ] [ 4 - . T = -
Raze - WRCX . WWPX | XX RCPX PECAN S
— = — - = -
e () :(@ '@ L@ i oG i (®
(1) XwCxY Yuzber of chord coliocatioa staticas - wing(Zax 10)
(2y xuPX Nanber of choré pressure Series terms - wing{zax 10)
(3) NCcX Xuzber of chord collocatien statieas - control surface(max 1G)
(3) XCpX Xumber of chord pressuze ssries teérms - coatrol surface(zex 1F)
(5) XHIONCX Choose 3 value of NISNCX such that NEIENCE *(INCX. or KOCX)
) equals the nunber of chordwise integration statioas
(*-’.ax 50 or 50 )
S nCCX

5. General Informatioa (6112 fors=z2t)

1-12

Column i3:26 | 25-36 | 27-48 | 49-80 .| 61-72 - }

Name NIY. NHC'); . NPY INWES | ISflAT ;

Item () 1@ (3) {4) G)._ 1 _.(6) ’

(1) NIY Number of spanwise integration si:atiqns‘. (=ax 11)

(2) NuHCY Number of spanwise collocation stations - wing (max 11)

(3) NpY Number of spanwise pressure series terms {max 10) ‘

(&) INWIS Read downwash error weighting factors; 1~fes; 0~ Xo ;-

(5) 1ISPLAT 1Isolate wing and coatrol surface; 1~Yes; 0~<Yo :

6. Heighting Factors (6E12.5 format) (omit thesevcardé when INWZS = 0)

Column [ 1-12_| 13-24 | 25-36 .1 37-48 1 49-60 1 61-72 ,
= =

Name WT(1) { WTI(2) WI(3) : WI(4) WI(5) Wz (6)

Item (1) (). _£3) I ) (5 (6)

Continue on successive cards until WI(i) = WI(KWIS)
Where NWIS = NWCY * NWCX + NiY * NCCX

12
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7. XMIT (6112 format){cait these cards when NWCY = NIY)

>0 B . . .

L Colmen  §3-12 [133-24 | 25-36 | 37-48 | 49-80 [61-72]
Haze KSM(L) | NOM(2) | NeM(3) | ROM(E) : NEM(S) | noM(6)

7 Ttea wle i o' t® ]l 6 |®

Contirve on successive cards until RPM(Z) = EFM(NOMIT) where MSHIT =
NI¥-KRCY. For the solut:.on to be carried out, NWCY must equal NIY.
%hex an excessive number of collocation statioas exist, they must be
eiiminated by spanwisé rows. N#¥(i) is the spanwise row number to be
.elimigated. NfMIT = NIY-NACY is the aumber of spanwise rows to- bé
elinipated, -

e

':~

e

"

8. !-'.ach Fu=bers (6E12.5 format)

i . B =
i& Columm  {1-12 "_! 13-44 T 25-36 37-48 | 49-60 61-72
i Name ! Brci(i) naca(2) | maca(3). _FMACH(4) | FMACH(S) | FMACH(6)
il Ttes w 1o . |lo | o |l o | ®

- (1) F¥ACE(Q)D) Mach x;umﬂgr
(2) TACE(2) ¥ach nember ‘ ) -

i narutit |
| ("

(:ACH) FMACH(NMACH) Mach nuiber

ﬂ XMACH values of Mach number must be input. Mach numbers mi:,st be
greater than zero and 1ess tian 0.95.
g o. Frequencies-«(6£12.5 format) -
i Colusn [3-12 _ | 13:24 | 25-36 | 37-48 | 49-60 | 61-72
.i Name _FREG(1) | FREQ(2) | FREQ(3) | FREQ(4).| FREQ(S) | FREQ(6):
M e | L. 1@ | @& .1 ©) (6)
f © () FREQ(D £(cps).
(2) TFREQ(2) £(cps)
= . . .
Ow

(NFREQ) FREQ(NFREQ)

I For NFREQ 6, .continue input on new card.
3 ; .

ped
e
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Repeat the following cards i = 1,. . ., NMPDES -

10. Number of Deformation Mode Polyncmial Goefficients to be Read for
the 159 Mode First Surface

_Format (6112) . ) )
Column 1-12 " ¢} 13-24 N
Name wNzcad(l,i)
Item (1) (2)

(1) NzZCh(1,i) Number of polynomial coefficients :to be read for the
first surface, the LEB mode.

Format (6El12.5)

Column 1-12 | 13-24. .| 25-36 | 37-48 49-69 61-72
Narié ¢6(0,0) | €#(1,0) .| €3£0,1) c¢(2 0) .CH(L,1) | CE(0,2)
Item (D - .{2) .{3) } (4)1 (5) . 6 -

CA(i,j) Deformation polyncmial coefficients for the first surface
in the order: -0,0; 1,0; 0,1; 2,0; 1,13 2,03 etc.
where the first integer is the power of "x" and the secoad
is the power of "y“

, Format{6I12)
Column 1-12 . j13-24,
Name \ NZC¢(2,i}x
Item (¢)) A )

(1) Nz2CP(z,i) MNimber of polynomial coefficieats to be read for the
Second surface and the ith mode.

Column. =12 | 13: % "25-36__| 37-48 52;9-60' ] 6Lz
Name |t 3.0 | cdo.n .| se.0 | @ .| cse.2)
Item ) @. I 3 . » (5) i (6

Cé(;,j) Defo¥mation polynomial coefficients for the Second surface
in the order: 0;0; 1,0; 0,1; 2,0; 1,1; 2,0; etc.; wlere
the first integer is the power of "x" and the second is
the power of "y
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; 3.4 SAMPLE FROBLEM !
i The generalized forces are .calculated for the configuration below, 5

The flight parameters and pertinent input data are presented on the first
page of the computér print out.

The cogfficients of the deformation modes for the forward suface are shown
on the second page of the computer print out, and for the aft surface on the
third page of the compqteq print out. -
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) 3.5 PROGRAM LISTING -
- - L}

s OPI1IUN FORTRAN SuUB72928
K] FORTRAN HLSTOUY, DECK Sus7932s
. $ INCODE 18MF SUL7¥338

CHATN. MAIN Suk78348
- ‘TORPLEX A>AA, ANM,CZERU,EFCRC, BELP:hASH,APR.DHASHscHASH,P! SUB78359
~ DINENSTION DWASH(90,18),PR(3¥,183,CHNASH(98:18) SUB78368

DIMENSTON GFORC(10,10,3),0ELP(18)uLNASH(1S) - - SuB73378
— COMMON/C1/A160),AA(50,60),ANM{58,18).CZERD SuB78332

COHHON/CZICLEF\.SN’NIY NHCX:NCC!:NHPX,NCPX:HFER(Z')sZKEl(Zi):lBSK!ISJI7'39l
- CUHHON/CS/NPY SOUND, NHACH, FHACH(G):NF’REU FREQ(13), HlUBallﬂluXalHﬁ SuUB7348s

e ——

COMMON/C4/NMODES, LCGLL , LPRYSH, LPRCO-X0Mt5), 11Y, 11X, NSURF, ISOLAT  SUB7841s

[ COMMON/C5/F W, FC,HEOLS, NOMIT, ALPHA(18), IL (59, HCOR(6),2COR(6) > BACH SUB78429
COMKON/CE/NXCHN(11),MBCN(11);, WBIN(11)5NT(98),XEOLL, YCOLL,P, U SUB78438

‘ .COMMON/CT/CG(10,2852),NZC0(18,2), EN>EK.B2,NWIX,NCIX,NB0,CBOM, NNCY SUB7S448
CUNMON/CB/1FR, XE(5), YE(S),UX(10),UY(18),¥XINN(11),EL,E2 SuB73458
CUMMOR/C9/S51X(4032),SCX(16,2):Y (11} ETA(11) . TRYSQMNX, aucx,cxnu SuB 3468
COMMON/CPR/APR(90,60), IHOD, 1RO SUB79478
EULIIVALENCE (GFURC:AA), (A>HASH),(MASH,DELP) SUB78438

- EVUIYALENCE (DMASH(1,1),APR(L,51)),(PR{1, 1);1?&(1,11)) SUB7849§
8 EGUIVALENCE (CUASH(1,1),APRZ1,41)) SuB785i8
NRTTE(6,66) Suya78513

- 66 FORMAT(1H1) -SUR78528
1 CALL KFDA SuR78538

- Fa = 28NWIX + 1 SuB78548
FC. = 2sNCIX + 1 : SUB78559

: QNNX = 2.UsPI/FW. SUB78563
. lﬂ QWCX = 2.0#PI/FC SuB78578
, QWY = PI/FLUAT(2eNIY) SUB7858¢
- CALL GEON ‘ Su378598
DO 100 MACH=1, NMACH SuUB78698

~ MACH = MACH SyB7961%
B EM = .FHACH(MACH) SUB7¥626€
. CALL KOUT(1) "SUB78638" .
¥ 4 = ‘EM&SOUND i SUB78648
- IF(LCOLL.NE.R) CALL KOUT(2) SUB736538.
-~ BUU = WBO/U: » SuB78668
, R2 = 1.0 =~ EMsEM: SUB78573.
- ‘TU 180 IFR=1,NFREU SuB756388
- IFR = IFR ] SyB73698
, EK = 2.0#PIsFREUCIFR)=ROU SUB787%8

. C NSURF = 1 (WING) OR 2 (CONTROL) 5uB79718
NCX = :NWCX SUB78728

- MOMIT = 1 _ SuB78730
MAUG = NCOLS + NMODFS SUB76748

— Ny 4 J=1,NCOLS SuB7e758
- Ly =6 SUBZ87668
: NU 4 X=1,MAUG SuB7e77¢
- 4 AA(J,K) = CZERO . SUB70788
IRON = 1 SUB70798

- DU 15 NSURF=1,2 Su879830
| " NSURF = NSUKF SuB76810
CALL KOUT(6?) ‘ . SuUB70820

-C KOUT (6) PRINTS COEFFICIENTS OF DEFLECT10N SERIES SUB7083%

o nO 14 1Y=1,NTY SUB70840 - -

- Iy = 1Y SUB70850
] IF(NOHIT MOMIT.LT.0) GO 10 7 SUBZ0860
- TFCIY-NOMCMUMIT) EQ.0) GO T0 13 SUB7087¢0
B 7 YCOLL = SNeY.(iY) SUB70883
: DU 12 IX=1,NEX SUB73890.

. Fix = IX 22 SuB70900
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. IF(NOMIT.LT.HOMIT) GO:

 XCOLL = XS(I,NSURF,IX,1Y)
CALL CORD -

#s= CORD FILLS OUT A ROW OF YHE'DGH!HAS% HATRIX EACH TIME CALLED

00 58 M = 1.NMODES

CALL 2ZBZX{(K,SLOPE.DEFL)

HMNC = NCOLS + o

WASH(XNLS = CHPLX(SLOPE,DEFLsEK/KBO)
30 48 X=1,HAUG .

XL = K

IF (X E6T.NCOLS) K1 = 58 # X <« :NCOLS
APROIRON,K1)- = A(K)
Do 68 N=1,NCOLS
CALL CGRED(X,N5N)
DG 78 =1, NMODES
ML = NCOULS + L
ALPHA(L) = SORT(ALPHA{L)®#2 + CABS(A(HL))!GZ)
INOK = 1FON + 1
CONTIHUE
60 1C 14
noM3yT =
CUNT INUE
NCX = NCCX
CONTINUE
CALL XLSQ

HUNIT +1 -

SUB789F0
SU878920
SUB70930
SUB70940
Sus70954

SuUB78960.

Su870979
SUB70980

SUB709%¢

SUB71900
SUB71810
SUB71028:
SUR71930
SUB/1040

- SUB71050

SUB71060
SUB71070
SUB71089
SUB71u90
SUB7110¢
SUB711190
SUB71126
SUB71133
SUB71140

il;:ﬁ;;;iii#;:ii;;l:l:i;;*ili:igglgloriciiﬁlfii!i}{i;ﬁii&laiiinilisu871150

IF(LPRCC.EQ.B85 6D TO 17

IN0oD = Invy
CALL KGUT(S)

Kau1(3) PRINIS COEFFICIENTS OF PRESSURE SERIES FOR EACH MORE

SUB71160

i i“’!illid‘illl!i!l'!llll!‘!llilllill!ililI!iilil!l'll&lll'ililliisua7117ﬂ

: G0 16 IMOD=1:KMUDES SUB?IIBW

SuUB71194¢

SUR712090

SyR71210

!l!’l'llllil’ilciIillil’l!!llilll'illﬁﬂilllli{{iiillli'lll.il’!!lisun7ﬁzzU

IF(EPRNSH.EU.%) GO T0 69

SUB71230

l’!li!l!!iil!lill!*{{Ilil!"{’illl"lili{llili!!li{lilili!{&l!{i!’SUQ’lZ‘0

COMPUTE AND SIORE THE PRESSURE DOWNWASHES
HUMIT = 1 ’
IRO% = 1

NCX = MMHCX

DU:115 NSURi=1,2
DO 114 LY=1,NIY.
70 187
IFCIY.EQ-NOK(HAKIT)) GO TO. 11¥
DU 112 [X%=1,HNCX
DO 140 dM=1,NMODES
ACIN) = CZERG.
D0 340 JC=1,NCOLS.
ACLEY = ACIH) +APRCUIRON, JC)!ANH(JC;IH)
B0 150" [H=1,NMODES
- CHASHCIRNM,1#) = ACIN)
IROW = FRON +1 ‘
CONTINUE
ce 10 114
HOMIT = MOMIT +1

. CUNTINUE

NCX = NCCYX
CURTINUE

CALL FORC(NRIX,NCIX,NIY,ETA,SIX,HBIN,0)
IF (LPRWSH, EW.0) 65 10 77

" CALL FORE(NWOX, NCCX,NIY,Y, SCX:HBCN:LPRHSH)

no 99 1M0D= 1,§MODES .

23

g

SUB71250
SYB71260
SUB71278
SUB71280
SuB71290
SUB71300
SUB71310
SuB71320
SUB713308

SUS7134&

SUB71350
$uUB713639
SUB71370
SuB7138u
SuB71390
SUR71400

SuUB71410

SuUB71420
SUB71430
SUB71449
SU871450
SuUB/1460
SuUB7147¢
SuB714840
SUB71490
SUR71500
SUB7i510

Py

PN,
ASTISAMELIRG £ .5

G ¥
00,5, Mo

&

SN DEAR e e 4.

e

9, : e JNON
R YL

"

senx
AR
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IMOD = IMOD sua7152s
NCX. = NWCX SUR71538
MOMIT = 1 _ SUB71548
IROW = 1 - SUB7155%8
nu 99 NSURF=1,2 . SUB7156¢
NSURF = NSURF SuUB71578
CALL XOUT (7) SUB71588
c KuUl (7) PRINTS THE HEADER FOR YHE PRESSURE ANE DOKNNACH ARRAYS SUB7159s
90 DO Y8 1Y=1/NIY ‘SUB71688
IFCNOMIT.LT:MOMIT) 60 TC 91 SUB71618
IF(IY.FU.NOM(MOMIT)) €0 TG §7 Sus7162¢
91 YeoLL 2 WHO*SNaY(1Y) SUB7163%
DB 96 1X=1,NCX SUB7164%
XCOLL = WBO#XS(1,NSURF,1X,IY¥) SyB71658
CALL KOUT(Q) SUB7166¥
(1 KUU1 (93 PRINTS THE X AND Y COORDIHATES OF EACH COLLUCATIOK SUB7167%
G POINT, THE LOCAL PRESSURE, THE DOWNNASH CREATEDB THERE BY 1HE SUB716868
€ PHESSURE FIELD, AND THE DONKMASH OF THE SURFACE AT THE POINT. 'SUB71698
C THE DEGREE TG WHICH THE THO SETS OF DOWNWASHES MATCH IS A MEASUKE SUB717t®
C OF 1HE ACCURACY OF THE SOLUTION OF THE sOUNDARY VALUE PROBLEN. SuUfi71718
c THE ROOT-MEAN-SUUARE OF THE ERRCRS. 1S SI1VER !N THE ARRAY ALPHA. SUB7172¢
96 IROW = IRON +1 SuB71738
60 10 98 - SUB7174§
97 MUMIT = MOMIT +1 SURB7175%
98 CUNTINUE SUB71768
NCX = NCCX. : - SUR71778
99 CUNTINUE = Sus71788
G lIl.lllii’ii!l{iilllll%!!l&illll{l'lll!iii*i?’Gli!il!lil!!l..t!!!lSﬂB]i??ﬂ
77 D0 78 1=1,3 SiB71893%
NSURF = L SUB71318
78°CALL KOUT(8). = SUB71829
c Koutis) PRINTS THE bENFRALIZEB FORCES ‘ SUB71838
100 CUNTINUE 'SyB71844¢
GU 10 1 SUB71858
END SUB71869
'FORTRAN NLSTOW,DECK sus7|¢30
‘s INCODE  1BMF -~ Sys7seds
CCONS1 ‘CONS1 © SUB78858
‘RLOCK DATA - SuyB7s8se
CUMPLEX A,AA,ANM,CZERO - SuB708878
COMMON/CL1/AC61)>AA{50,60),ANH(50,10),CZERD SUB7608%
CUMMON/C2/CLEN.SH,N1Y, NNCX, NCCX, NHPX, xch,HKER(zn);szn(zn),Ncsxausus7acga
CUMHON/C3/NPY, SGUND, NMACH, FRACH(6) ,NFREU, FREQ(10),HAUG,NIORCX, RHO SUR70100
CUMMON/CA4/NMODES, LCOLL, LPRWSH> LPRCO>NOM(S), 11Y,11X;NSURF, ISOLAT  Sus/o0118
CUMMON/C5/FH, FC,NCOLS, NOMIT,ALPHACLU), [1.(50),HCOR{6),ZCOR(6),MALK SUB79120
CUMMON/C6/HXCHMN(11), HBCN(11),WBIN(11), HI1(90),XCOLL, YCOLL,PI,U SuB70130
runMON/c7/c0(1o.28.2) NZCO0(10,2),EM,EK, 52, NHIX, NCIX,WEO,CBON, NKCY SUB70140
CUMMON/CB/IFR, XE(5), YE(3), ux¢1o) GY(1U), WXIMN(11),EL,E2 SuB78150
COMMON/CY/SI%(40,2),SCX(18,2),Y{11)>ETA(L1L)>0RY,QWNX, GNCX, CXHN SUR70160
NATA PI/3.14159265/ SU870170
DATA HCOR/0.N8566225,0.180380679,0.235395697:0.23395697,0.18038079, SUB70180
10.08566225/ ) Sys7019u
DATA 2COR/0.05376924,0.16939531, n.aun69u41.u,o1930959,o,83000469, sug7g0200
16.96623476/ SuyB78219
G B R RN R R RN AR AR SR AN RSN R R B AR AT RS R AN ARSI AR AR RS u R RSN n222SYB7 0220
c NGSKRN SHOUL D BE COMPATIBLE WITH HKER AiwD ZKER LISTS SuB7e239
DATA NGSKRN/8Y SuUB70240
DGATA (HKER(I1),1=1,8)/0,05061427,0.11129152,0.1568533250.18134289 'SUB70250
X, 0:18134189:0.19685332,0,11119052,0.05001427/ SUB70260
NDATA (ZKER(I),1=1,8)/0.01985507,0.10166676,0.23723360,0.4U828268 SUR70270
X,0,59171732,0,76276620,0.89833324,0.980144937 2% SuB7u280
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DATA E1/8. BlnﬂﬁlllaE2IB 9090801/ CZERO/(O 9.0.8)/ SUB70300
END SUB70310
FGRTRAN NLSTOU,DECK 50871879
INCODE IBNF 50871883
KFDA S)B71890
SUBROUTINE XFDA ] SuU871900
COMPLEX A,AAk,ANM,CZERG SU871910
COHHBHICIIA(GH):&A(BU 88),ANN(50,18},CZERO SUR71929

COMNON/C2/CLEN, SN, NLY, NHCX; NCCXsNWPX;NCPX, HKER(ZO)aZKER(ZG)oNGSKRNSUB71930
COMNON/CI/NPY, SOUND, NHACH; FHACH(&).NFREU.FREG(iO) MAUG, MIONCX,RHO SuB71940
CUHHBR!CQINHODES:LCOLLaLFRHSH:LPRCO:NUH(S):LIY:lIXaHSbRF ISOLAT '50871950

v

COMHON/C5/FW,FC,NCOLS, HOH¢T:ALPHA(10) IL(50),HCOR(6), ZCOR(b):HACH 50871960

TV g i A Tt A = % PN S P
- » .

25 .

AN L et

an

CONMON/CE/WXCHN(11), uscnt11).ualux11).a1(99) XCOLL,YCOLL,PI,U SUB71979
COMMON/CT/CU(36,28,2),NZC0(10,2);EN-EX,H2,NRT1XsNCI X, WBO: csou,uucv SuB7198¢0
COMMON/C87 IFR,XE(5), TE{3),UX¢10),0Y(10), NXINN(11),EL,E2 SUB71990
COMMSNZCS/SIX(46,2),8CX10,2),¥(11),ETA(11),QNY, QWHX, GHCX» CXMN SuB72008
READ(S5,11)(XE(1),1=1,5) '~ Sug’2010
READ(5,11) (YF(i),1=1,3),SOUND.RHSO SuUB72020
RHO = RHO0/100u.0 ) ' SUB7203u
READ{5,32) NHACH, NFREQ, NMUDES; LCOLL,LPRwSH,LPRCO sua7204u
READ(5,12) KHCX,NKPX,NCCX;NCPX; NJONCX SUB/2058
READ(S,12) NIY,NuCY, HPY.INHTS,ISOLAF SUB72060
NXTS = RHCYsNuCX. +NLYSNCCX SUB72870
DO 46 I=1,NuTS SUB72u80
Wi(l) = 1.0 : o SUB/2090
CIHCINMTS.NE.f) REABL(5,11) (NI(I),i=1,N»TS) sug72100
NCOLS = HPY & (NWPX + NCPX) ) Sug72110.
HETX = NCCX=N1ONCX SUR721219
NuIX=  NHCX#H]UNCX SuB/2130
NUHIT = © suB72140
A 4 1=1,5 SUB72142
-NO¥(I) = 0 ) SUB72144 °
IF(HHCY.GE.NIY) 08 TO' 5 SUB72150
NOMIT = NIY-NWCY SUR72160
READ(5,12) (NOM(1),I=1,HOMIT) SuB72170
READ(5,11) (FHACH(I), [=1;NHACH) SUB72182
B0 7 I=1,NHACH y SuB’2190
TH{FHACHCI)<LF.0.99) GO0 O 7 sus72 20
NKITE(6,13) SuB7221¢
FURKAT(71H A HACH NUMBER GREATER THAr 0.99 HAS BEEN READ IN----~SUB72220 °
1CASE TERMINATFD) sug72230
CALL EXITY SUB72240
CONTIRUE ‘ SuB/2250
REA(S5;11)(FRFQ(§), 1=1,NFREQ) SUB72260
DG 20 -1 = 1, NMOUES syB7227¢
Do 20 L .= 1,2 SUS72280
DY 18 K = 1,28 SuB72290 -
cu(l,K,L) = 0.0 suB72300
READ(5,12) NGO SUB72310
‘NZCU(I,L) = NCO SUB72320
READ(5:11) (Cu(l,K,L),K=1,NCO) SuB/2330
pu 30 1=2,5 SUB72340 -
XEC]) = XE(1) =XE(1) suB72350
YE(2) = YE(2) -YE(1) SUB72360
YE(S) = YE(S) -YE(1) SuB72370
FORKBAT(6E12.8) SuB72380°
FURMAT(6112) SUB72390
IFONCIX.G6T.40.0R.NHIX.6T.40) GO T0 86 SUB72400
IF (NHCX#NHCY+NCCX=NIY.67.900 GO 70 86 SUB72410
IF (NPY# (NHPX+NCPX3.6T.50) 60 TO 86 SUR72420°
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RETUARN
EM = FHACH(1)
CALL K3UTW?
CALL KOUT(S) .
RETURN -
END ] . '
HORTRAN NLSTOU:DECK

INCGDE IBHF

) GEOM
SUBROUTINE GEu
CUMFLEX A, AA, ANH,CZERO
COMBON/CL/A(E0 5 AA(50,602,ANM(50, 10),CZERD

GO YO 36

CUMMOH/C2/CLEN, SN, NITY, NKCX> NCCX s NKP™ :HCPX:EKER(ZB)xZKERIZ?):HGSKRH$U87256G
CUHHON/CI/NPY, SOUND, HHACH;FHACH(6):hFREu,FREQ(10) MAUG,NTOKCX,RHO SyB72570 *
PUHHUH/C4/NPGUES,LCOLL LPRHSH:LPRCG:NUH(S):I!J:IIX;NSUPF:
CUMMOR/CE/F W, CyNCULS, NOH!T:ALFHI(iU} IL(503,HCOR(6),ZCOR(5), HACH
CUMMON/CE6/WXCHN{11), NBCN(11),HBIN(11),NT{90),XCOLL,YCOLL,PI,Y
COMNON/CZ/C0(10,28,2),KZC0(10,2),EH, EK>42,N¥1X,NCIX,KEQ,CBONsNHCY
PUHHUN/CB/IFR XEE5),YE(3), UX(lO) uv(i1o0); HXIHH(II) E1,E2
PUHHO&/C9ISIX(4U 2),SCX(1052),Y€¢11),ETA(11),0NY - ONNX, GRCX > CXMN

WHO = WING ROOT SEMI=-CHOURD

S = SEMI-SPAN

WTCN = WING TIP CHORD - NGRMALIZED ON NHO
WILEN = WING TIP LiEs = HORMALIZED
Sk = SEMI-SPAN - NORMALIZED

C80 = CONTROUL SEMI-CHURD

FN = 2#NWIX+1

£C 2¢NCIX+1

WED. = XE(S)/2.90

CLFN = XE(4)/HRU

S = YE(3)

HICN = (XE(3)-XE(2))/HBO

WILEN = XE(2)/HBD

‘SN = S/WBO

GO = (XE{(5)<XE{4)2/2.0
Fi=FH

F2 = F1#Pis2.

J = NWIX

COMPUTE CHORDWISE INTESRATION AND ‘COLLOCATION STATIONS
FIKST ON THE WING SURFACE

N0 5 I=1,NWIX

F2 = F2 =2.#P1 o

SIX(J,1) = SIN(F2/F1) )

11 = FLOATCI)/FLOAT(NIQNCX)Y + 0.99

SCX{11,1) = -S5iX(J,1)

- J=J-1
FL=KC
F2 = E1#P1/2.
J = NCIX

THFN: ON THE CuNTRUL SURFALE

D0 6 [=1,NCIX

F2 = F2 ~2.#P]

SlX(J 2) = SIN(F2/F1)

Il = FLOAT(1)Y/FLOAT(NIONCX) + 0.99
‘SCX(11,2) = =-S1X(J,2)

J=J-1
F1 = 4«NI1Y
F2=0.0

COMPUTE SPANWISF INTEGRATION AND -CULLOCAIION STATIONS

SOLAY

§U872439

SuB72439

SUB72450
SUB72468

SUB72479.
'SUB72480
" SUB72490

SUB725860
SuB72510

SUB72520

suUB72538

. SUB7254§%

SUB72550

50872588
SUB?259D
SUB7260u
SyuB72610

SUR72620 .
SuB726380
- SUB72640
. SUB72550

SuB72660
SuUB72670
SUB72680
SuB7269u
SuB72700
SuUB72710
SUB72720
SUs7273u
SuB72740

syB7275¢0

SUB/2760
SU872770
SuUB7278u
SuB72798
SUB7ZBBD
50812810
SUB72820

SUB72838 |

SUB72840
SUB72850
SUB72860
SuB7287)
SUB72880
SuB7289b

SuUB72900 }

suBZ29190

susz292d

SUR72930
SUB7294b
SUB72958

SuUB72960

SUB72970
SUB72989
SUB7299U
SUB73000:
SUB73010
SUB73020
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é D0 8 I=1,N1Y 'SUB7303¢
E Y(F) = SIN(F2/F1). - SUB73040
E i F2 = F2 +PI ’ ] ) SUB73050
ETALl) = SIR(F2/F1) - SUB73060
- . B F2Z = F2 %P1 SuUB73070
k¢ TOMPUTE WING SENMI-CHORDS AND KID-CHORD LOCATIONS AT THE SuUB73030
F i & C SPANNISE COLLUCATION AND INTEGRATIPN STATIONS SuB/3099
E PiB = YE(2)/YE(3} SuB73100
I W POR =1.0-PI8 SuB73110
i CHOK = (XE(5)-XE(4))/(2.0%HBY) - 5UB73120
: § CXMH = CBON +XE(4)/%BO 'SUB7313¢
L E o no 15 1=1,N1Y - SUB73140
g B IFCETACI).LE.PIB) GO 70 12 SUB73150
£ - FL = WTLENS(ETA(I)-PIs)/POB SUB7316U
3 ; JF{Y(1).LE.PIB) 6O TO 14 s0B7317y
E g: F2 = HTLEN=(Y(T¥-PIB)/PCB 5yB73180
1 ¢u 10 14 SUB73190
- £ 2 FL = 0.0 SUB73286
R 3 F2 = g.0 ‘SUB73210
3 3% 14 WBIK(I) = B.5%(2.0-F1) SUB73220
1 * HXITHN(L) = RBIN(I} +F1 5UB73230
- £ HACH(1) = 0.52{(2.0-F2) SuBZ324u
g ;i 16 %XCHN(I) = HBOCN(1) +F2 SuB73259
e 36 RETURN ‘SUB73260
: £xD SUB73279
PEH T FOKTRAN NLSTOU, BECK SUB73280
:;1 .3 INCODE  IBHMF SuB7:3290
F§ < cxs X$ SuB73300
3 A FUNCTION XS(L,NS,13,J3) SUB73310 -
EZ ﬁ CUMPLEX A,AA,ANM,CZERU SuB7332u
FES CUMMON/CL/A (61 ,.2%(58,60), ANN(50,10), CZERD SUB73330
. ‘CONMONYC2/CLEN, SK,N1Y, NHCX, NCTX, NHPX, NCRX, HKER(20), ZKER(20) , NGSKRNSUB7 3340
3 ?i COHNON/C3/RPY, SOUND, NMACH, FMACH(6) ,RFREVU, FREG{10), HAUG»N1ONCX,RHO SUB73350
N CUHHUN/C4/NHOOFS, LCOLL, LPRHSH, LPRCO,KOM(S), I 1Y, LIX, NSURF , ISOLAT  SUB73363
E g CUHKON/E5/F K, FC,NCOLS, BOKiT» ALPHA(1U), 11 (508), HCOR(6),ZCOR(6), MACH SUB/3379
; COHMHON/T6/HXCHN(IL) , HBCN(11), WBIN(11),H1(90), XEOLL, YCOLL,P],U SUB73380
¥ ; CUMMON/C7/CU(10,28,2),NZC0(106,2),EMsEK, %2, NHIXs NCIX»HWBO, CBON, NHCY ‘SUR73390:
Py COMMON/CB/I1FR, XE(5),YE(3),UX(10),UY.(107, UXIMNC11),EL, E2 SuB73400
3 COMMON/C9/51X(40,2),SCX{10,2)5 Y(11)»ETA(11)5QHY, OWNX; OHCX, CXMN SUB73419
% i GO 10 (10,40),1 SuB7342¢
4 16 GU ¥0: (20,30),NS SUB73430
2 20 %S # WXCHN(43) + HBCN(J3) # SCX(13,1) SUB73440
B X " RETURN SUB73450
a8 30 XS = CXMN + CHON * SCX(13,2) SUR7346%
N RETURN SUB73470
: 40 GU 16 (50,60),NS , SUB73480
ﬁ* i b XS = HXTHN(J3) + WBIN(J3) © SIX(13,1) SUB73490
. RETURN SUR73580
; 60 XS = CXMN + CuON ®= SIX(13,2) SuB73510
L § oan RETURN suB73520
: ég EnD , SUB73530
"E T % FORTRAN NLSTOU,BECK SUB73540
3 INCODE IBMF SuB73550
Y8 o CBESL BESL SUB73560
(& FUNCTION BESLAX) SUB73570
p IF(XeBTo2,0) -60 7O 50 SUB73580
" § o T=X/3.7Y SUB73590.
, z T=T#7 k SUB73600
s BS11=0.54T# (0878905944 T#(0.5149886Y9+T#.(0,15084934+1#(0.02658735+TSUB73610
N 1#(0,00301532+7#(0:00052411)))))) SUB73620
= % AS11=RSI1#X 27 SUB73630
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Y=X72.0
RSX1=X#ALUG(Y)#BSI1+1.0
Y=YsY

RSK1=BSK1+Ya(11.154437444Y%(~0. 672?8579*76( 2. 18156897*Y¢
1(-0.01919402+Y#(=0,00110404+Y=(=0, 00004586))))))

BESL =BSK1/X
50 10 60
Y=2.0/X%

BSK1=1.25331414+Y#{0.23498619+Y#(-0.,03655620+Y%(0.01504268+Y+
£(<0.00780353+Y%(0. 00325614+Ya (<0, 00068245))))3)

RESL =BSK1/(SHRT(X)*EXP(X))
RETURN
END
FORTRAN NLSTOU, DECK
INCODE iBMF
CRNL

.COMPLEX FUNCTION CRNL(CK,X;Y CK,82)

SUB73649
SUB73659
SUB73660
SUB7367¢
SUB7368¢
SUB73690:
SUR73700
SUB73740
SuB7372¢
SUB7373¢
SU373740-
SuB73750
SUB73760¢
SUB73770
suu7a7au
SUB73790
SUB73800

COMMON/C2/CLEN, SN, NIY,NKCX, NCCX, NWPX, NCP X, HKER (265, ZKER(ZU):NGSKRNSbB738‘&

RZABS(Y)

R2ZK#R

K1 = CK*R

Gk = 0,0

69 = 0.0

G4 = 0.0

§S2 = XsX + B2#R?

S = SORT(S2)

U1 = (CH#5-X)/(H2:R)

UK = CK1#U1

Ny 20 1 = 1.NRSKRN

UZ = UL#ZKER(I)

Y2 = UZe=2

6= UK*ZKFR(I)

F = HKFR(1)/ snxwxa.nfuzzo*uz«pi
GJ-b3+F!CUS( '
G4¢b4+FlSlN(P)

au

V= 1.0 = ZRFR(1)e#2 }

F = HKER(I9#2 .02y EXP(-CK1eV)/ SQRT(1L.0+V)
Bl=G1+F

67 = 61 + GJ .

X$ = X/$

IF(CK.NEcU,L0Y GO Tu 22

Fi4 = 1.0

80 10 23

F14 = CK1#RESL(CKL)

G1=CK1#G4~F14~-XS*COS{UK)

G2=CK1eG7+XS#SIN(UK)

XK = CK#X

Cu = COS(XK)

St = SIN(XK)

CRNL = CMPLX((CU#G1+S1%62)/k2,(C0262-S1#G1)/R2)
RETURN

FND

FORTRAN NLSTul, BECK
INCODE  IBMF
CURD
SUBROUTINE cORD
CUMPLEX A,AA, ANM,CZERG
COMPLEX AK,h2,TRM,D1,CRNL
CUMMON/CL/A(H0), AA(S0,60),ANM(50,10),C2+R0O

50875820
SUB73830

- SUB73840
. SuB7345¢0

SuUB73860
SUB73870

‘suB73880

SU873890
SUB73900
SuB/3910
SUB73928
SU873930
SUB73940
SUB73950
SUB73960
SU873970
SUB/398¢
SUB73990
SUB74000
SUB74010
SUR74020
SUB74030
SUB74040
SUB74050

SURTAUGY - B

SUB7 4070
SUR74080
SuB74090
SUB74100
SUB741%0

SUB74120
SUB74130.
SuB74140
SUB74150
SUR74530
SUB74540
SUB74550
SUB74560
SUB74570
SUR74580
SUB745940

CUMMON/C2/CLFN, SN, NLY,NWEX, NCCX, NHPX;NCPX.HK&R(20)oZKE?IZﬂ),NGSKRNSUB746OU
LUMMON/C3/NPY, SUUND, NMACH, FMACH(4)» NFREW, FREQ(10),HAUG,INIONCX,RHO SUB74610
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SUB74620

cuunon/c4/nannss,LCOLL,LPRasu.LPnco.uunts).zlv,I!x.usunr,ISULAT J
COXMON/C5/F%,FC,NCOLS,NORFT, ALPHA(10), 1L (593, HCOR(6), zcnkts).nACH SUB74630
CUKMON/CS/UXCHN{2 1), ¥BCNL{13), ¥BIN(12),RT(90) - XCULL,YCOLL,PI,U SUB74649
COMEGR/C7/C0{16528,2),N2C0(15,2),EMEK, 82, NH1X,NCIX,WBO; CBONs NRCY SUB74650
COMMON/CBY IFR, XE(5), YE€32,UX(108),UY(18),4XIHN{11),E1,E2 SUB74668
CUMHON/CS/51X(40,2), SEX(10,23,Y(12),ETA(11),0NY, OKHX, QUCX - CXNN SUB74673 -
THIS SUBROUTIHE CONSTRUCTS A RO¥ QF THE DGMNWASH MATRIX SUB74680.
THE PRESSURF SERIES 1S A PRGDUCY OF CHERYSHEY POLYNOMIALS IN THE 5UB745630
NEGATIYE UF PERCENT SEMI-CHORD FROM THE MID-CHORD AND PERCENT  SUB74700
SEK1-SPRN FROM THE .ROOT. SUB74710
D0 6 JC=1,NCOLS SuB74728
A{JC) = CZERO SUB7473u
iti = 0 SUR74740
NLX = NWIX - SUB74750
QRX = ~ORUX*SH#22/(8.,0+P1 ~ SuUB74760
_NPY. = NWPX ‘ o SUB74770
THE D0 14 LYOP COHPUTES THE NON-SINGULAR PORTION OF D(N, M} SUB74780
GUF To BOTH 'SURFACES SUB74791)
N0 14 MSURF=1,2 - SUB7483%yu
T (MSURF« NE. HSURF . AND, ISOLA] aE 8 Go T 13 SUB74819
DU 12 1Y=1,N1Y ’ sua7qazu
E{Al = SNEETA(IYY s0B7483¢
Ef2 EI&(IY)**Z SUB74840
IF(HPY 6T.1) CALL CHEBCNPY=-1,ETA{IY), UYIZ)) SUB74850
B1(1) = 1.8 -FT2 SUB74860
DU 3 K= 2,u?v : SiB74870.
UY(K) EFZ*UY(l)*UT(K) SUB7488¢.
111] 10 IX=1,NIX SUB74690
X1 = X5(2,MSURF, 1x,17) SuUB74900
Xip = Xcort =xi i SuB74910
AK = CRNL(EK,XiD,YCOLL-ETAI, EK,B2) + cRaL(Ex.xln,YCOLL+&TAI.Eﬂ BZ)SUB74920
) IC = 1C1 +1 'SUB74930
H2 = AK=UWXz@4Y SUB74940.
1FCNPK.GTa1) CALL CHFB(NPX-l,-SIX(IX HSURF)»UX{2)) SUB7495%0
UX(1) = 1.0- -srx(lx MSURF) SUB74960
NG 3 K=2,NPX ‘SUB7.4970
BXC(K) = (1.0 +SIX(IX, HSURF) )#UX(1)3UX(K) SUB7498¢0
#s ADD AN INCRFMENT TO EACH ELEMENT OF IHE ROW FOR (XI,ETA!) #=  SUB74990
DO 10 NY=1,NPY SUB75000 .
TRM = 'H2 + UY(NY) SuB75018
N0 10 NX=1,MPX B sus7snze
ACIC) = ACIC)Y +TRM®UX(NX) sus75030
IC = [C+1 SUR75044
s% [C EQUALS NPY#NWPX#1 AT 1HE END UF TuE FIRST PASS #e SUB75050
CONTINUE: SUB75060
NIX = NCIX sug7s5u70
QWX = ~OHCX#Sn®22/(B8.0#P1) SuB/50880
NPX = NCPX SuB/5090
IC1 = NPY#NWPX sys’5100
fc1 =0 SuB7511{
NPX = NHPX ‘ SUR75120
'chlS = XS(17NSURFLILX, L1Y) SUB75130
Y2 & Y(liY)#a2 SUR/5140
CALL CHEBU(NPY-1,Y(IIY).UY(2)) SUB75150
TUY(1) = =240 SUB75160
Du 15 K=2,NPY SUB75170
HY(K) = =2,08Y2%UY(K) SUB75180
0 40 MSURF=1,NSURF ’ SUB75190
#% THIS LOOP ADDS THE COWTRIBUTION OF THE SINGULAR IMTEGRAL SYB75200
ALONG THE (.INE FROM THE WING L.E. TO0 THE CULLOCATION POINT suB75210
TF (MSURF o NE.NSURF.AND. ISOLAT.NE.N) GO Tu 23 29 SUB75720
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IF(NSURF.LE<HSUIRF Y ©§O0 10-16.

HPLIK = PI

80 10 18

XI = SCX(11X;NSURF)

grLis = -ATAN(SQRI(1&0-XT¢¢2)I¥T)
IF(UPLIH LT7.0.0? YPLIR=SUPLIN+P]
QHSNB !LOAT(2'NIY)¢UPLKH/8 0 «
ne z2 N 1,6

1C = I1C1+}

s» THIS LUOP CONSIRUCTS D(0,M) sK= 0.4....anpx -1

s

VINI = UPLIM#ZCOR(NY T
C = CUSCVINT)
CALL CHEB(NPY-1, C>UX(2))
UX(1) = 1.0 +c
nu 19 5=Z?NP£
) UX(K) = (1.0 =C)eUX(1)4UX(K)
ARB = EK*(XCQIS ~HXCHNCTI1Y) +C#RBCN(LIY))
1 (MSURF.£Q0.2) ARGEEK#(XGOLS=CXMN+C#CBOH)
€1 = COS(ARG)
S1 = SHRT(L1.0 -Ciws2)
1 = CMPLX(C1,=-S1)2HCOR(N)
o 22 NYs1,nNPY
TRM = OQWSNG*#UY(NY)eki
D 22 -NX=1,HPX
ACIC) = AGIC) + TRM#UX(NX)

I = 1C+1

1CL = NPY®NHPX
NPX = NCPX
RETURN

EnD

FORTRAN 'NLSTOU, BECK
ANCODE [BMF
ZhZ:X
SUBRGUTINE ZnZX(Mubk,NZ,2)
CUMPLEX A, AA,-ANM, CZERO
-PUHMON/01/A(60),AA(50 603, ANM(50,10), CZPRU

"50875230

SuB75240
sns7525g
SUB75251
'5us7ba7u
.sua75250
SUB75299

-SUB753DU

SU8!5310

- SUR75320

50375439
SUB753410
SuB7%35¢
SUB75360
SUB75379
sua7538u
SUB7539¢
SUR75395
SUB75400
SUBI5481Y
SUR75424
-SUB/5431
'SUB7544¢
SuB75450.
sug75460
SUB75470
SUR75480
SUB75490
SuB75500
SUB#5510
SUR74160
SuUB7417¢
SUB7'418¢
SUB7419v
SUB/ 4200
SUB74210

CUMMON/C2/CLFN,SN, NI Y, NWCX,NCCX, ‘NHPX, NCPX;HKFP(ZO):ZKER(ZU)oNGSKRNSU374220
CUMMON/CS/NPY, SOUND, NNACH’F“‘CH(ﬁ)pNFREU:FREQ(IO)w"AUG:NIONCx’RHO SUB74230

CuMMON/C4/NhnHES:LCULL,LPRHSH LPRCO,NOM(S), 11Y, 11X, NSURF , 1SOLAT
CUMMON/CS/FW,FC,NCOLS, NUHIT:ALPH&(lU).II(bﬂ);HCUPJé) ZCOR(6) 2 MACH
COMMON/CO/HXCHN(IL), HBCN(II):HBIN(11) Hl(90):XCULLoYCOLL PI,Y
COMMON/C7/CUUL0,28,2), NZC0(10,2),EMGEK, 02, NHIX»NCIX, KBO, CBON, NNCY
CUMMON/CB/ TR, XECH), YREI3),UX(10),UY(10), HXIHN(11) E1l,E2
CUMMON/C9/S1X(40,2):SCX(10,2), Y(ll):ETA(ll)oﬂHY;OHHX ONCX, CXNN

PX = XGCOLL « WBY
TFI(NSURF6T.1) PXEPX-CLEN®RAO
PY = YCOLL # BU

Z= CO(HODE,1,~SURF)

nZ = 0.0

K = 2

YX = PY/PX
PPX = PX

DU 40 N = 2,7
PXY = PPX

Ff = N-1

nU 30 n = 1oN
IF(R-GTNZCO(MDDE,NSURF) )X 60 TO 50
P = PXY # CO(MONE,K,NSURF)
Z =1+ 1P
nZ = nZ + 2P = F

30 -

SUR74240
5UB74250
SUB/4260
SuB7427¢
Sug/4280
SUB742990
SUB74300
SUR74317,

SUB/4320
SUB74330
‘SUB74340
SUR74350
SUB7436Y
SuB/4370
SUR74380
SUB74390
SUR74400
SUB74410
SUR74420
SUR/ 4430
SUB/4440
SUR/ 4450
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PEY. = PXYeYX ’ SUB7446U
F = F ,c 1.0 SUB74470
36K =X + 1 - ) SuB74489
E . 40’PPX = PPX. @ PX " SUB74490-
e 50 bZ = DZ/PX: : : - SUB7450U; -
-5 % RFT‘JRN ‘ : : - SUB/4510
£ - END _ ’ . SuB74528
‘A FORTRAN NLSTOU,DECK : SUR75520
N % . { INCODE  IBMF SuB75530
E & CCGRFY CBRED: . o SUB75549
: SUBKOUTINE LGBRFO(V, IR, JC) SUB7555U: .
‘CUMPLEX ANM,CZFRO sualssso
: DIMENSTON V(2,1) SUB7557 U
‘CUMMON/CX/A(2, 60, AA(2,50,60), ANH(50,10),CZERD suB/558u

CUHMUN/C2/CLEN,5N NIY,NHCX; NCCX»NHPX NCPX:HKER(ZU):ZKER(Z“):NbSKRNSUB7559U
‘CUMMON/G3/HPY, SUUND, NNACH.THACH(6) NFREuU, FREO(lﬁ)»HAHG NIONCX.RHO SUBI5660
PUHHGN/C4/NMOHFSwLCULL:LPRRSH LPRCO.NOM(5) s L'TY, I IX, NSURE , ISOLAT SUB/561&
CUMMON/CH/F K, FP:NCGLS NUHIT:ALPHA(iU) II(50):HCGR{6) -ZCUR(6),HACH 80875620
CUMMON/C6/WXCHMN(11), HBCN(II),HBIN(ll) HI(9D),XCUL|oYPOLL:PI: !Su875630
PHMHUN/C7/CU(10:28o2) NZEO(lB 2) EM, EK.thNHlX;NCIX:HBO.CBSN:NHLY SUB/SbQW

RIS N C 1
Ve LTt § &t el TR ot 0k P
s -
5
N

3

=3

g

E i@ 31

COMMON/C2/Cl N, SN, NIY,NHCXs NCCX, NWP X, NCi:X, HKER(ZU):LKER(ZH) NGSKRNSULB/5980
CUMMON/CI/NPY, SOUND, NMACH, FMACH(6), NFRFu.FRhO(lU).HAUb NIUNCX,RHO 51iB75990
CUMMON/CA/NPONES, LCULL, LPRWSH, LPRCO,NOM(5), 117, 11X, NSURF:LSULAT SuB/768600
COMMON/C5/F W, HCoNCOLS, NOMIT, ALPHA(ID), 1.(50), HCOR(6), 7CUR(6).MALH SuB/6011
COMMON/CO/NXOANCTIL), WBCN(11), WBIN(2I1),HWI1(90),XCOLL,YCOLL, P1,U SuB/6020
CuMMON/C7/C0(10,28, 2),NZC0(10,2), EM:FK»=2 NWIX,NCIX,WBO,CBON,NWCY 'SUB76030
COMMON/CHB/1HR, XE(H) ,YE(3),UX(10), uY(iv), WXIMN(1L), E1,E2 SUR76040
gﬂMMQN/L9/SlX(4U »21,8CX(10,2), Y(ll):ElA(ll)aONY:QHﬂX UWCXs CXMN SUR/6050

; Wi gt s HI
.

R e

s

E CUMMON/CB/TFR, XE(5), YE(3Y, UX(10),UY (183, UXIKN(11),EL, E2 SUB75650
¢ . COMMON/C9/S1%(40,2),5CX.20,2),%611) sETACL11), QHY , GHWX ,.QWCX» CXHN SUB75660:
] 3 T RHN = SURT(AAC1,1R, 1C)#eZ ¢ AA(2 IR, ICIen2) SUB75670
F e 1F(AA(2, 1IR3 16)LELE2)  60. TO 39 SuB75680
5 LK = AA(TL 1K, IC)/RMN SuB75690
B g Cl = AR(2, 1K, IC)/RHN, SUR75700
B §§ - D0 208 N=IC,MAUB SuB75710: >
8 T4 = CReAACL, IR,/N) + CI#AA(2, IR, N). SuR75720
8 o AA(2, 1R, N) = CR¥AA(2,1R,N) = CI#AACL, IR,K) SUB75730
B g% 20 AK(1,1R,N) = T SUB7574¢
B S0 RAN = SORT(V(1,]C)ex2 + -V(2,1C)e2) ‘SYB75750
; Th(HAN LE.E2) . G0 Tu af. SUB75760
; g‘i RAN. = SRRT(kAnzu2 + RHNH»Z) SuB/577¢
£ 3k Gk = V(l:lC)/RAN SuB/5780°
& . Gl = v(2;1C)/naf SUB/5798
B o RMN. = RHN/RAN SuR/5800
1 gg MU 50 N=I1C,hANG SUB75810
1 B AIR = RMN#AAC1IR.N) + CReV(L,N} + CI#V(2;N) SyB/582¢
B ALT = RMN®#AA(2, IR;N) + CReV(2,N) = CIsV(1,N) SuB/5830.
; 5§ VR = RMN#V(1,d) = CR#AA(L,1H,N) + CI#AA(2, 1R,N) 50875640
! VI = RMN#V(2,H) = CR#AA(2,IK,N) - CleAACL,IR,NJ SuB/5850
: RAGI, TR:N) = ANIR SUB75860
¥ Aa(2,IR,N) = All qu7ﬁazw
F B W(1,N) = VR SUB75680
B 50 V(2,N) = V] SUR75890
b 60 RETURN SUR75900
% ‘ END. . ) SUB75910
B4 $ FORTRAN NLSTOU, DECK SUR75924u
. ¢ INCODE  TBNF SUR75930
: CXL:SO _ XLSU SuUB/594u
; @ SUBKOUTINE XLS0 ‘SUB75950
COMPLEX AAA,ANM, CZLRO SUB75960
COMMON/CL/ACAIN) > AA(D0,60),ANM(50,10),CZi:RU SUB7597.0
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1t =1 sun7anou,

MY 136 1=1:NCOLS SUR756070.,
RIT = CABS(AA(I1,1)) * - SYR76G8Y"
IF(RTI.LE.E2) G0 48 135 : SUB76090
Itc) = 11 . ) sua761uo
L= 11+ 1 SUB7VL3,
GO 10 136 . : sualarau

185 TL(i) = -1 'SUB76126
112 = HCOLS - 1 ~ (I=11) . SUB76140

\ DU 1135 Ii=11,112 ’ SUB7615¢
1135 CALL CORED(AACII+1,3),11,1+41) SuUBZ76160
N0 2135 L=1,NHODFS ] ) SuB76170

ML = NCOLS # L , ) SUB7618%

2133 ALPHA(L) = SORTCALPHA(L)##2 + CABS(AA(FI12+1,HL))¥s2) ] SuyB76190-
156 CUNTINUE : SUB76200

c SO0I VE FUR THE CUEFFICIENTS BY BACK SUBSTITUTION SyB76210
146 Il = NCOLS ’ SuBJ6220.
Ny 150 1 = 1,4COLS S4B7523¢-

DO 156 L=1,NMODES » SUB76240

150 ANH(T,L) = CZERU " S1IB7.6250
ny 218 J=1,NCOLS. , . : © S(BZ6260-
THCILCTD) oLkon) GO TO 210 _ . SuUB7627u

JI = LKD) : - SuR/6280°

DU 206 L=1,NMODES SUR76290.

HL = NCOLS + 1 SUB/6300-

. 1FCLI=NCOLS) 170;190,220 : : SUR76310
176 IK = I + 1 SUB76320

) PO 180 K=IK,NLOLS ' SUB76334
180 SNHCIL.L) = AMMCIILL) = AACJILK)SANM(K,L) : SuB/6340
190 ANKUIL,L) = (ANMOLILL) + AACJL,BL)I/AACIL, T SUB76350
200 .CUNTINUE SB76369
210 11 = 11 - 1 ) SuUB76370
220 ReTULRN : SUR763C3
ERD 'SUB76390

kS P OKTRAN NLSToll, DECK SuB/64c0
s INCODE  IBHF SUB764110
CCHER CHESB SuyB76420

. SURHOUTINE CHER(NL,X,UX) ; SUB76430
DIMENSTON UX(1) SUBJ/6440.
nu 10° 1=1,N1 SUBJ 6450

10 Ux(1) = 0.9 SUB76460 -
x(1) = 1.0 SuB7647’0
x(2) = 2.0#Y © SuB/6480
IH(NI.LTe3) RETURN SUB76490
Ho 28 1=3,N1 SUB76500

20 UX(I) = 2,0#X*UX(1=1) =UX(I-2) SUR76510
RETUAN | SUB76520
END : SUB76530

L FORTRAN NLSTOU,DECK SuB76540,
$ INCODE  IBNF SUB76550
CFORC FORC SURZ2.6560
SURROUTIME FORCINWIGX,NCICX,NICY, YEIA,51CX, WBICN,LPR) SUR7657.0
CUMPLEX A,AA, ANH, CZERO, GFORC, DELP, WASH, APR, UWASH, CHASH, PR SUB7:6580
DIMENSION YU TA(1),SICX(19,HB1CN(1) SUB76590
DIHENSTON DWASH{9U3109,PR(90,10),CHASH(YD,10) SuB7660"
DIMENSLON GFNRC(1U,10,3), NELP(10),HASH(1D) SuUB7037¢
CGMMON/C1/AC6N), AA(50,60), ANN(50,10),CZERO SUB76620°

CUMMON/C2/CLEN, SN MEY, NWCXs NCEX, NHPX, NCk‘X.HKER(Zﬂ):ZKER(ZU) NGSKRNSUB76630

CUMMON/CS/NEY, SulnD, NMACH, FHALH(6)-NFREI ,FREO(IU);P@AUG: NIONCX,RHO SLB76640°

CUMMON/C4/Nh0ONES, LCULL, LPRHSH.LPRCO,NOM(5), L1Y, 11X, NSURE, ISOLAT SUB76650
32-
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,% CUHHDN/C5/FH FCsNCOLS, NONTT, ALPHA(1U), I1.(58), HfﬂR(é)aZCUP(&){HACH SUB76560
e ‘COMMON/CS/MXCHNC11), HBCN (11}, HBIN(11),RT(908),XSOLL, YCOLL,PI, U SuB76670
gi ; CUMHON/CT/C0(10,28,2),NZC0G{10,2),EHR-EK,12, NNIX, NCI1X>WBD» CBON; NWCY SUB76687
i 31' ‘CUMKMOR/C8/ TF R, XEE5), YE(S) ;UX(10),UY(10), MXTRRV1L)5EL, EZ SUB76690
¥ COMKON/C9/S1X(40,2),5CX{10,2),Y(11),ETA(11), ouf.nuux QXCX,CXMN 5UB76700
§' ‘COMMON/CPR/APR(ON, 5609, IM0D, IRON su816710
l EQUIVALENCE (GFURC,AA); (A, HASH), (WASH,Df LP) SUR7672u
k| EQUIVALENCE {IMASH(1,1),APR(1,52)3; (PR(1,1),APR(1,11)) _'SuB76731
A3 EUHLVALENCE. (CHASH(1,1),APR(1,4175) SuUB76740
by ANF = D.5¢RHAX(USHBO2SN)##2 20NY SuB76750
EE I AF(LPR.NE. ¥ 120 T0 2 SUB76760
EiE B0: 1 1=1,NMUDFS SuB7577¢
A Bu 1 J=1,NMUDES , SUB76780
l BU L K=1.2 : SUB76790
4 1 GFORC(i,J5K) = GZERU sug7680u
5 211 =0 ) SUB76610
R o NICX = NHICX : sualéazu
I NPY = HHPX : Sug76830
H QHFURC‘F'UHF*&HHX SUB/6840.

s TRON = 1 SUB76850

£ LaANTL = 40 $uR76860-

B IF(LPR.NE. B2 lHNTl = 16 SUB/6874
3 ng. 1600 ~s~1 SUBZ6887

E o _NQURFr; NS, SUB76890°
B i PFAC = SN/CHON SUB76900,
<& ny 909 1TY=1,NICY sua769io
3 YCOLL = YrTa(LIY) s11878920-°

i ;g ¢ #% YCOLL, AND LATER XCOLL, ARE USED HERE 1O DENOTE INTEGRATION SU876930
LE = c STATIONS BECANSE WE USE SUBRUUTINE ZuZX 7O COMPUTE THE SuUB7694u,
b ¢ DISPLAGEHFN: THROUGH. WHICH THE PRESSURE ACTS T0 bo KORK 5876950
B Y2 = YCOLL##2 SUB75961
Hi 32 IF (NPY. er. 1) CALL CHER(NPY-1,YCOLL,UY(Z)) SUB76970
3 e BY(1) = 1.0 -¥2 SUB76980
1 TIF(EPRGNE.O) uY(1}ESORT(1.0-Y2) SUBZ$99§
Ik %g RO 5 K=2.NPY SuB77000
B 3 UY(R) 2 YZauy(1)#u¥(K) SUB775tu.
# lP(NSURF FO.1) PRAG=SN/%BICN(IIY) su377030’
% § YCOLL = SnaYCoLk SuB77025% °
4 34 Do 804 LIX=1,NiCX SuBZ7030.
4 LMNI = JIX +LFANiLeCHSURF=-1) Sun77046
E XCOLL = SICX(LMNT) SUB/7050
E ~§ IF(NPX BT 1) GALL LHFB&NPX 2,=XCOLL,UX(?)) SUB77060
kil li(LPR NE 03 UX(1)=SOKT U1/ (1, 0+XC0L1 )) SUB77u8u .
Y DU 4 K=2, NPX sue77u9u(
;' i 4 UX(R) = (L0 +XCOLL)*®UX{1)#UX(K) SUB77100
A 1C = 1g1 +1 SUR77119:
3 DO LB .4=1., NHODES SuB77120 -
4 g 10 BELPLJ) = CZEWD ‘SUB7 713y
Z DU 200 NY=L,NPY SOR/7140
: Dy 200 NX=1,NPX: SUBZ7158 |
b N0 20 Js1,NMODES SUB77160
X i DELP(J) = DEEPCS) +UXINX)#UY(KY)#ANMCIC,J) 'SUB77170: _
7 THCLPR.NE. B PRETROW,J) = DELPLJ)#PFAC SuB/7180.
. 20 CONJINUE SU877190. .
E 200 IC = tc+1 SUR77200 +

- i c ## [C = NPY#NWPX+1 AT THE END .OF THE NS=1 PASS SUR™7210 °
! c AND DP CONIAPNS DELTA R/U AT (XGOLL,YCULL) syg77220 |
I [ROW, = FROW * L SuB77230
ko i IF(LPR NEJSDY GO TO 80U SUB77240

‘% KCOLL < XS(2,N$, LIXsT 1Y) 13 SUR77245
i Vs - N
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PN

qen
806
910

¥ 14

CKOUT

I

12 FORhAf(lHl///// 31X, 41HHAC/NAA MISSILE

14 FURMAT(92H

15

<:6\fanw

D0 40u [=1,NMODES
CALL ZDZIX(1, SLOPE.DISP)
DO 40u J=1,NHMODES
BFOKC(1,J,RS) = GFORC(1,J,NS) +auFORc-nlSP-nELP(J)-2.0
CONTINUE
CUNTINUE
NICX = NCICX ¢
NPX = NCPX
iCl = I€o1
- QWFORC = UN *=NNHCX
CUNTIRUE
RETURN
END
FORTRAN HLSTul, DECK
INCODE  IBMF
KOU1T
SUBKOUTINE KNuT(INDS
COMPLEX A,AA,ANH,CZERQ,GFURC, DELP,HASH,APRyDHASH CHASH, PR
DIMENSION CARNS425,50)
DINENSIUN GHanC(1u,10, 3),DELP(10):HASH(10!
DIKENSTON DWASH{OU,10),PR(9U,10),CHASH{YD, 1)
DIKENSION SURK (2,3),XPR(50)
COMMON/CL/AC60),AA(D0,60),ANN(50,10), CZFRU

SUB77250
SPB772560
su31727u
SuB77280
SuB/7294

- SU877300

5877310
SUB7732u -
SuB77334
SUB7734u
SUB/7350
SUR/7360
SGB77570
SUB77380
SuB7739%1
SUB/740u
SUR7741Y
SUB77420.
i{*l!i—l!
SUB7037U
SUB/7440
SuB77450
SUB77460

CUMMON/C2/CLFN, SN, NLY, NHCX;kCCX;NHPX NCEX,HKER{20'},ZKER(20) NGSKRNSUB77470.

CUOMHON/C3/MPY, SUUND:N&‘CH FHRCH(6):NFREM:’RPQ(iU)»H&UG:N[UHCX RHO
COMMON/C4/NMODES, LCULLoLPRHSH LPRCﬂ.NUH(S),IIX.llx NSURF:ISDLAT
L“HHON/C§/FH FF:NLOLS HOMIT,ALPHACLU), 11(50 :HCUR(6) ZCUR(G)’HICH
‘CUHHUH/Cﬁ/HXFHN(ll)nHBFN(lI) hBIN(ll):“](90):XCOLL:YCQLL PI.U
r"HHON/C?/CU(‘D;ZB:() NZCG!lB 2), EH,EKphZ.NHIx.NCIX:HEO»CBOK.RHLY
CUMHON/CB/IFR, XE(D), YE(3), yx(i0j, UY(IU):HXIﬁ“(ll):El E2
CUHHUN/C9/S!X(4“ 2),8ex1e, é),Y(il)aElA(ll):OHY;OuHX ONCX,CXMN
CUHhUﬂ/bPR/APP(Qﬂ 60),TH0OD, JRON

=EUHIVALFNCE CHFORGC, AA), (A HASH)Y ;: (HASHADFLPY)

EUUIVALENCF «WHASH(1,1),APR(1, 51));(PR(1 l)aAPR(l 11))
FUU]VAL&"CE (LHASH(]:I) APR(1:41))
FuUlVA|E|CE CYXPR, IL)

"ATA (QUk}(lyl) 1=1, 39/5““:“6 »BHTAIL
Gu. |U (16,20,30,40.,50, 60,70,80,90),IND

»1IHWING + TALL /

SUR77480
SUB77490
SuB77500
SYR77510
SuB77520
SUB77% 30

SUB775410

SUB77550

SUB77560 |
SUB77570 §
SUB77580 |
SUB77590 |
SUB77600 |
SUB77610 -

4@}515luali:¢¢|c!iaiisi*tr;l:ii&*l:i;a*&uiigigsq&llifliﬁiﬁiﬁiifiiisua7762u*

XYy = XE{5) + xF(4)
XX = XE(3) - XE(2]
Aw 2 2.,0%XE(3)eYE(I) - XF(Z)!(YE(J) YE(Z29)

13

N1 2.0%XVeYERS)

WRIGE(6.11)EM, SOUND, RHOL,XE(L), XE(4)JXE(J)pXV:YE(Z)}YF(s)JYE(S):
1YF(J) XX:XV AW, AT»NPCY,N]Y NHCX, NCCX,NWIX, NCIX, NPY,NPY, N“PX:NCPX
HSUBSONIC AIRLOADQ PROGRAH
1 ///37X»50H}IIGNT CONUITTONS ANDL GEUMETRY/1HO0//15X,
2 3,18.5,4X, lﬁﬂquFD 0F SOUND =F10.3,4H l/‘94x:4HRHO—:E14 8771107
X94X, 4HHING, 18X,

CAHTALLZ//22X,16HL .k STA[]UN (L),2+22.39//22X,16HRO0T CHORD.
2F22.37/ 22X, 16HL.E. SPAN (L),2F22.3//22X; 16HT ok, SPAN
ZFP2434/ 22X,16HIIP CHORD (L)>2F22.9//22%,L6HTOTAL AREA “{L#L)
2fF22. 3//82X4L6HSPAN
119,122/722X%,16HCHORN
8,119,.122//22X%,16HCHORD PRFS HUDES 119,122

IF(FMACH{MACHY.LF.0.95) PO Ju 15

WRTIE{L6,14)

1USE CAUTION In APPLYING CASE RESULTS)
I+F(NOMI'T.EQ.N) -RETURN

34

o

A MACH NUMBERxbREALER THAN 0.95 HAS BEEN USED======--

SUB7763u |
SUB77640.
SUB/7650 |
SUBZ7660 |
SUBR77670
SUB77680 ¢
SUR77690

13HMACH NUMBERSUB/7700 |

SUB77710 |
SuUB/7720 ¢

AL ¥,'SYB77730
(L):SUBZ7740

sus7775u

COLL. STA.,119, 122,//22%X,16HCHORD COLL. STA.SUB77760
IN1G. STA.,119,122//22%,16HSPAN PRES MOLESSUB77770

SUB77780
SuB7779¢ .
SUB77800
SUB77810 .
SuB7782u

© SuB77830 ;
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= SRITEC6,12) (NuKC(T), I=1,NOHIT)
E - 12 FuRnAT(IHu;le.SiHTHE SPAHNISE COLLUcaTION STATION{S) OMITTED OM u5u87r850
_ %ﬁ 1iKkG,915) SUB77868
. - i RETURN - SUB77870
[ C il{iif;;l;yigciﬁlf{;t-s;&;ar;a&;;&a&..aoo;;;c-iiiO&ia;{&linciiaeiisuB7788u3
T 20 HEX = NHWCX SuB778940
I NIX = NWIX SUB77%04
D0.150 NS=1,2 SUB77910
. 4RiTE(6,22 ) ASURF G5 NS), 1=1,2) _ SUB7792T
iH 22 FURBAT(1H1,31%,42HMISSILE SUBSON{C AIRLuUADS PROGRAM (CBNT-u)llﬂ / SuB7793u
3 1 25X,39HCULLDCAIIUN STATIQN COORDINATES ON THE 2A6/1H0,12H S STSUB7794U
2A NO,7X52HYC.HX,7X,1THXC. VALUES~-) SUB77950
§ Ny 123 IY=1,HLY ) - SYR77960
& - YC = WBOSSH=Y(]Y) . - SUR77974
DU 120 1X=1,NCX - : 'SuB/7988."
- 120 XPRUIX) = HBO#XS{1,NS,IX,IY) SuUBZ7990
i 123 WHIIE(6,1245 LY YC, (XPRCIX),1IX= 1,KCK) SuUR78800
v 124 FOURMAT(IHO,112,9F17.6/7C1H 229%X,4E17.6)) Sus/8610
-’ HRITE(6,10%) (SURF(I.NS),1=1,2) SuB78024
g% 105 FORMAT(1HU,24X,39HINTEGRATION. STATICN CuORDINATES ON THE 216/1u0, SUB78030 -
L 112H S STA NO,7X:2HYT,8X,7X,11HX] VALUES=~) SuUB78040
DU 106 1Y=1,N1Y SUB78050
- YI = WBUSSN*FTA([Y) SUB/80680 °
g D0 126 IX=1,NIX SuB/8070 .
= 126 XPREUIX) = HBOsXS(2,K5S,.IX,1Y¥) Sus/8u80
106 WKIIE(6,124) 1Y5.Y1,(XPROIX), IX=1,NIX) SuB78099
sr NCX = NCCX SuB781us |,
§§ NIX = NCIX SuB7811¢
£ 190 CONTINUE SuUB78120
EE L. RETURN SuB/8130 "
< | gg G &liiim}iiiil{}li*il:l:liiiiiiil{ciiliiiiiiiiiiilil{l;iliiii&&iqtyisus]8140
B oI 0 NO 34 NS = 1,2 SuB781%1
WKITE(6,21)I REQCIFR ), NMUDES, EK, EH SUB78160

¥ a2 4 AT N S L e RN ST
fosen
Tasl5, P bt

21 PURhAT(1H1;61X:4?HH!SSILE SUBSONIC AIRLUGADS PROGRAM (CONT=D)/7/1H /SuB/8170
1 9X:27HOSCILIATURY I REGUENCY (CPS),FIZ b, 13X.I2 17H DEFLECTION MBDSUB78180
2ES/1HU,8X, 3HHPPHULEH FREOUENCY (SEMI CHORD);F9.5,14X, 23HFREE STREASUB/8190 -

WIS

< SM MACH MUMBER,F9:3/1H ) SUB7828¢) °

§ WRIIE(6,31) TmOD SUB78210 .
o 31 FURMAT{34X,34HPRESSURE COEFFICIENTS FOR MODE NO.I3//19X,1HI11X, 10HSUB78220

1R CUEFF(I)12X,10H1 COEFF(I) 9X,9HSPAN Mulk SX,10HCHURD MODE,) SUB/823¢(. -
WHITE(6,32) (SURF (KT, MNS),KI=1,2) - - SUB/8240
A - 82 FORMAT(1H0,9X,2A6//) SuB78254

3 G0 10(2,3)508 SuB78260.
fiod - ? NL = NWPX SuR/8279
L i ML = HPY Su87828¢
A WY K o= 1 'SuB/829y
Bi 60 10 4. SuB/8300
EE 3 NL = NCPX SuB/831u
I ML = NPY SuR/832y°
£k 1K = NWRX®*NPY#1 SuUR78330
B 4 0L 6 IM = 1,ML SUB7834u
Y TN 6 IN = 1,NL *SUB78350
8 ¢ WHRITE(6,33) 1K, ANMCIK, IMOD ) 1M, IN SuB78360
5 83 FORMATA(IHO, 119,1P2E22.5,2113) sus’a37u

4 6 1K = [K ¢ 1 SUR/8380 -
;P $4 CONTINUE SUR78390
A1 RETURN- SuB78400
ke C &&;ui»*&ln&;a;&&@lgaliii&&vﬁi»u&***l**l#&@ﬂi&il*4*li«un»b*.#lf&&*&SU87841U
| i 40 WRLIE(6,41) siin7842u
I 41 FORMAT(IHO,2nx, SEHEKROR IN INPUT BATA (0 TATL) REGUIRES//,»21X,19HSUB78430

F} 1TERMINATION DF CASE) 35 SUB78440 °

> i X - - o .
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CALL EXIT ’ i SUR78450
l&liilll'iii!l{lﬁllil!'li!i.illi!i9'Iiilliiiﬁ!iil’!ﬁli’i!i.'!!llilsua7846U
50 WRIIE(6,51) SURYB470.
b1 FURHkT(lHO.&UX:bSHNUHﬂFP ‘OF COLLGCATION OR INTEGRATIOR SIATIUNS 0R>UB7848L
1 PRFSSURE TPRHS//°1X:25HEXCEEDS ALLUHABLE HtXlKUH/IIS5X:IBHCiSE LSSUBI&(?B

2 IFRHINATED) _ SuRZ8500
CALL EXIV - SUB78510
lDlliﬁl{ii&ll&lil{ii!iliiil!lllﬁ‘lllllQlil.li’iii!l!{ll90!"!!6!!65”818520

60 HRIIE(6;21)!R!Q(IFR).NHUDESaEK SUR78530.
KHITE(6,101) SURF{1,NSURF) ’ o 'SUB785440

161 FURMAT(1HU,27X,45HINPUT MODE SHAPE POLY:OHIAL COEFFICIEN*S FOR ,A65UB/855y
17/22X, 62HRE1FREHPED T0 THE SURFACE LEADING EBGE-CEHTERLIHE iHTERSESUB?B&Gﬂ

20110N /72X, 4HKGDE, 20X, 7HCOEFFS.) SU87857&
BU 69 L=1,NHONES. . - SUB78581
NTM = NZCO(L,NSURE) : - : SuB/859k
WKIT1E(6,66) 1, (CO(L,K,NSURF),K=1,NTH) . SUB7860L
66 FURHAI(IHO,I4 4X, iP7£13. 4/(92:1?7516 4)} 'SUB78§10
69 CUNIINUE Sh878620
RETURN 5"818630
!lliiilli}llll-llllsii{liilillllillilllllli'laiillI!Il’{!llilllillsus]864u
TﬂfHRbIE(é 2IIERI:QCIIRY, NMODES,EK,EN 50878650
WRIT1E(6,3Y) ALPHA(IHOU) SUR7866G
S5 FURMA[(24X,471iRMS ERRUR OF DONNHASHES A1l CULLUCAT!ON PDINTS =,1E13SuB7867U
Xe6) . SUB78980
WRITE(6,36) 140D SUB7869u.
36 FURHAI(]HO,&?X.b?HPHESSURES AND UPHASHES AT CU’LUGAIION PUINTS FORSUB78700
X MOBE NU.13) SUB78710
JRllE(ﬁ 32)(SHRF(L:NSURF) L=1,2) SUB78720
WRIIE(6, 37) ‘SUB/8730:
37 FURMAT(IHG, /X,1HX,8X51HY,9X,8HR P(X-Y),oX,8HI P(X,Y),6X, SuB/8740 j
1 9KR CH(X,Y) ;4X59H] Cw(X,Y),6X%,2HR DR(X,Y),4X,8HI DR{X,¥)) SUR78750 k:
RETURN SiiB7876u-
PP AR AN R R R A R R B E RSN R R AR A IR RN R RS F SR ERIRNE AR RN A DR NN RGN RSYBT7 8770
80 WRIIE(6,21)FRFOUTFR), NHUDES,EK, EN SuB78780
WNTIE (6,61.) (SURF(L.NSURF):L 1520 suB7879%¢
61 FURHAT(JSX;ZSHG&N&RAL!ZEU FORCES FOR 2AF/1H0:6X 4HDEFL:JX;4HLOAU:15U978800
10X, 9HREAL PART., 10X, 9HIMAG PART.,10X,9HABS. VALUE, 10!:11HPHASE QNGLE/SUBlaﬁlu
2/) SbBZBB?W z
ne 78 1=1,NHODES SUB788306
Ny 78 J=1,NHONFS: ) ‘SUB/8840
FF(NSURF.EQ.3) sO TO 76 ) SUB78850
6l = REAL(GPnRﬁ(LrJ.NSURF)? SUR7886U
32 = AIMAG(GFORC(1,JsNSURF)) SuUB78870
30 10 77 ’ ) } SUB78880
76 B1 = REAL(GFNPC(i,J,1)) + REAL(GFORC(I,Jd,2)) SUB78&9§
G2 = AIMAG(GFORC{1,J,1)) + AIMAG(GFORG(I,J4,2)) SUB/8900
KKK=2#NMODES wenbanuh
NNNz2#J=-1 ~ BRERANER
NNNNZ2#J BEAEREER
CARDS(I,NNN)=61 - rEonREEy
CARDS(1,NNNN)=G2 EERERORD
/7 G = SORT(Gl14#2+G2#%2) SuB7891w
G4 = 0.0 : SuUR78920
IF{GI.NEsD,U) G4 = 57.2957795#ATAN2(G2,61? SuB78930.
WRITE(6,71) 1,J,61,62,65,064 SUBR78940
IF GNSURF JNR. 8) 6O 10 78 XREBRRE Y
1F (1 +NT. NMODES) GO T0 78 YIS
IF (J «.NE. MMODES) GO 10 78 BenRSANn
PUNGH 6969, ((CARDS(I1,JJd),JdJd=1,KKK), 11=1,NMODES) HEBERRRS
6969 FURMAT (1P6F12.9)
71 FORMAT(1HU,19,17.2X,1P3k19.5,0PF16.9,4H DEG) 16 SUB78950
Ty o ) Tt T 7 T LT
RN ! . * - x I ¢ )
) Lia ¥
S 2

k4
E
74

e v Tt A ~admatta, | szt i



3* -
. 78 CONTINUE ) - - . SUB/8960 .
RETURX ) : - : SuB78978 ;
& c lll&l!s!ll!;ilaiiliGll!!lii‘fll!l'!lttiill{l&66’!!005llj!!i{!iiil‘SU878980
% 90 HRITEL6,19) X£OLL,YCOLL, PR(!RUH.!HOD},C-'ASH(IRGH,IHUB): SUB78998
X NHASH(IROW, TMOD) - SUB72000
- 19 FURKAT{1HE, ?X:ZFQ 3,2X,2E13.4,2X, 2F13.4:2X:2£13 4) syB7901¢
H RETURN . sug79g62u ;
END : : : : SuUB79839
i ;
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- the flow do not have time to accumulate.

. where &(£,n ) is the doublet strength of point (£,n).

4.0 TRANSONIC UNSTEADY AZRODYNAMICS 51‘80GB}.}£‘ -
4.1 Theoretical Derivation

When the flight speed cpproaches P ‘= 1.0, the vclocity ‘potential eguat‘o1
can be written as ] S,

¢yy +4,, = 2 (ks . = ‘k2¢) : (4.1,

which is valid if k>>|M—1i The linearized equation is applicable wher the
lifting surfaces .are os: illating rapidly such that non-linear disturbances in

Equation ( 4.1.1)is satisfied by a pulsating .déublet which produces a
velocity potential ati(x,y,z) given by

) - I 2
°p ‘z—k‘tﬁ%% exp | -1/2 ik [(x-a) R D "")‘ ]

(4.1.2)

(x-E).
where the doublet: i$ positioned at (E,n,c) The- doublgt ‘has no influence
at points upstream of the line x = E and, consequently,xthe potentidl is
zero in that regidn.
A solution tol equation (4.1:;1) may be obtained by superposition. This
solution will be represented in the form.
$(x,y,2) #ﬂﬂ&m)¢D(xsy.z,§,:n50)d£ dn (4.1.3) ¥

To compute the vilocity potential .distribution, the wing, wake and
control surface is divided into a lattice of square boxes as shown in Figure 4.1.1.
The poténtial function is replaced by a set of point values at the -box centers.
The potential function and downwash walue is assumed constant over each box and
equal. to the central vilue.

The problem reduces. to imposing boundary conditions and determining the.

doublet strength for each box to satisfy the boundary conditions. The boundary
value problem becomes
1. Tangential Flow Conditiorn
ing ; :
/ 2%0 Jz .
wing
38
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w,(x,xv')con';rol = [ [ ¢(E,n)lim 3% gean
52

surface wing +
wake +
control

(%.1.5)

L L

T AT
7

Chowiagii v L EChERSiI

surface

2. Zero Pressure Jump in Wake

B =0 ‘ (:2:6)
" .

Equation G. 1'6) 1s an ordina*y homogerébus di*ferential equatibn

. "his gives the solution

at the wing trailing edge for x- wing,t,\..

=¢ . e Tk(x—x, wing t. e.) E {6.1.7)

éﬁake wing t.a. )

Equations (4 L4&), and (%4.1.5) and (4.1.7) form a system of equations
from which the point values .6f the potential functions -can be fcund at the

#

g s

box centers. The pressure distribution is then determined from .the relationship

BRG9) = et B2 + 20ke)

and the -generalized forces are found from equation (2,0.1).

40
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4.2 PROGRAM DESCRIPTION: . R

. The Sonic Unsteady Aerodynamicg Program calculates .generalized
forces for up to 10 deformation modes. The computer solution is based
wipon the Mach box technique. The various configurations which can be .
tanalyzed are shown in Figure 4.2.1 and Table 4.2,2, The: analysis includes 4
interaction effects between tandem surfaces and wake ef’ecte on the
traiiing surface. Single surfaces may be analyzed by inputing a second. |
curface with 3 zero chord length. ) 5

"

oS A (ks \ ey bl Oatiahl
e & J 2 y
i Nl ek e RieW
)
’
)
v

The transonic box methdd calculates the unsteady potentials from,
which the pressure distributions ‘may be ‘obtained for arbitrary modes of
surface<motion. The method used was suggested by the siccesses of the super-
sonic box methods of Pines and others, Reference 11, The potential is gener—
-ated by a doublet distribution rather than by a source distribution
because the latter method would involve diaphragm ‘regions of infinite
extent, wheéréas the -doublet distribution -is confined to the wing and its.
wake. As with the subsonic problem, the differential equation solution. is ,
an integral equationw. The integral equation is approximated nutmerically :
by a matrix equation so that the basic step im the box ‘method is the solu-
tion of the system of simultaueous equations which determine a set of values
of potential on the sutface from a corresponding array of upwash values.
The solution procedure obtains the velocity potential over the sutface one,
spanwise row of boxes at a time until the trailing edge row is completed.

ARRRRAREL P
e e o

fhAd
’iwwi
/ -y

L ]

e

b Y 3 9
PRARALVIRNAVENFIING s A

o
!jﬂwl’“’ !

3 N The numerical complexity is not increased, however, by a large number of e
3 5§ box rows over the configuration because the influénce coming from moré )
& thar 15 rows away has been-found to be negligible. j The results are valid f?

; for high reduced frequency, k, -such that: x)$1 TJ.I whera M'is the Mach 4
;o number; {
§ %E 4%
. The soluticn for the generalized aerodynamic forces requires the E
input of the deformation modes due to vibration. The: program<considers R

g% the modes.£o be eypressed‘as dnalytic funciioms of the form: g
-m). 1 i

W(Xy 3’) = Z E (n_m)’i \mx(n )y ’ - 3

m=0 B0

Lankd
NI

To meet this requirement only the coefficiénts "¢" are required ‘as input
into the program. These coefficients can be obtained in several ways,
i the most common way: is to surface fit the modes by the least-square
: technique.
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TRALE ZOINAL.
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DELTA
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FIGE 4.2.7

TANDEM COPLANAR CONFIGURATIONS . AT.. SOMIC

MACH. NOMBE R
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Cetl

- S i B-5
_ TASLE %,2,2 OPTIONAL GONFIGURATIONS
o R CHORDWISE . SPANWISE' :
CONFIGURATION ‘ "COORDINATE ‘COORDINATE
‘ ‘ (1) = 9.0 Y@y =00
) X(2) = 0.0 ¥(2) = 0.0
RECTANGULAR | X(3) >.0.0 Y(3) > 0.0
X(4)2 X(3)
X(5). 2 X(4)
X(1). = 0.0 Y(1) = 0.0
X(2): > 0.0 ¥(2) = 0.0
X@3) =X)2) ¥(3) > 0.0
DELTA X(4) 2 X(3)
) X(5) 2 X(4)
?j .
X(1) = 0.0 * Y(1) = 0.0
‘ X(2) > 0.0 ¥(2) > 0.0 ;
TRAPEZOIDAL LX) =X Y3) >¥2)
X(4). 2 X(3Y i
X(5) 2 X(&) |
X(1) = 0.9 ¥4) = 0.0 i
X(2) >%Q) Y@ >0.0
TRAPEZOIDAL (CROPEED): X(3) > X(2) ¥63) >Y(2) |
X(4) 2 X(3)
) X(5) = X(4)
X(1) = 0.0 ‘ ¥(1): = 0.0
X(2) > 0.0 ¥(2) = 0.00
DELTA (CROPPED) 4 X(3) > X(2) Y(3) >y
X(4) 2 X(3)
X(5) 2 X(4) :
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4.3 1NPUY INSTRUCTIONS

_ Instractions for preparing input data for the transonic .
computer program are prescnted here. The fielé location and format

for cach quantity :is spécified. Any set of gniQS'may~be-¢sgd~fen

w—iop

—y

- . . PR | - -
georetric dimensions and acoustic¢ velocity as leng asthey are consistent,

e.g., if inches is used for length, then thg»acoustic‘velogity'mugé

have .dimcnsicns of inchlies per second. The required data and. the scquencé

in vhich the information is entered is as follois:

1. Streamwise Coordinatés (6ELZ.5 format)

Column i 1-12

- . sm—— ¢
PN TN e Sy >

| 13-24 25-36 | 37.48 | 49-60° | 61-72
- Neme | XQ) § x@ | X)) i X4y i X |
Iem | @ @ | @G | @& & |

'W LY

(1) X(1) Wiag root leading 2dge coordinate (See Figure 4.3.1)
{2) X(2) Wing tip lgading;edge-codrdipafé

(3) X(3) Wing trailing &dge coordinate i -

[

(4) X(4, Control surface leading edge coordinate

(5) X(5) <Tonttol surface trailing: edge coordinate

A single surface, the wing, may bé.analyzed by setting X(4) and X(5)
‘equal to X(3). The various configurations are generated .as shown in

Table 4.2.1. ih& origin. for the pléhform<énd AIC station coordinates

cist be at the Ieading edge root of the wing, thereforé X(1) and Y(1),

described below, must always be zero.

2. Spanwise Cogrdinates and -Acoustic Velocity (5312.5 format)u

L‘ Column | 3-12 | 13-24 25-36 | 37-48 'é'f{’g-ao" §147”2,!

[

Name | Y() | w- | v@) | séuwp ; RHO -
tew | () 1 @ @ e o6 %

-
- - =

-(1) Y(1) Wing root spanwise coordinaté

(2) Y(2) Wing leading edge spanwise coordinate

(3) Y(3) WwWing (and control surface} tip spanwise coordinate

(4) SOUND Speed of scund at altitude for which analysis is performed
1 (5) RHO density of fruid * 1000.0  (M./L)

;. w
:

& § 3
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3. General Information (6112 format)

Column 1212 13-24 | _25-36 37-48 | . 49-60 | 61-72]

Name NMACH . NFREQ NMODES NBW _LVPIC LSSVP |

Item ) 2 . 1.'@3. (%) (5).. '(6)

(1) NMACH Number gf Mach numbers (max 6)-

(2) NFREQ Number of input freéquencies (max 10)

(3) NMPDES Number of input modes (max.10)

(4) NBW Number of chordwise wing boxes (max 10)

(3) LvPIC Print veloc1ty potential influence coefficients, 0 ~Ho,
1~ Yes -

(6) 1ssvp Srint upwashes; 0 ~No, 1 ~~Yes

4. Mach Numbers (6E12.5 format)

Column  [1-12 _ J13-26 | 75-36 | 37=48 _ | 4960 | 6172 _

Rame FMACH(1) PMACH’Q.) FMACH(3) ‘mcﬁ@) FMACH(S 5) | FMACH(E)

Ttem {1) — o (2} -(f)ﬁ (?) «(5) - 6 _

(1) FMACH(i) Mach numbers for which the analysis is ‘to be performed.

S. Frequeacy (6E12.5 format)

Golumn  [1512 13-25 | 25-36 | 37-48 ] 49-60__| 61-72
Name  _|-FREQ(D) | FREQ(2) | FREQ(3) | FREQ(4) | FREQ(S) | FREQ(E)
iten w ! @& @ L@ | (6)
(1): FREQ Frequencies Tox Which the édalys£§~i§ to be performed.

6. Deformation Modes.

Continué cn next card for FREQ(i)

Repeat the Following Cards NMPDES Times

6.

(6I12) Format . - PR . P
Column 41-12. ] 13-24 ._25-36 37-48 _59-60 . 61-72
Name NTMI(i) | NFI '
Item S CONN e , .
(1) NIML(3) Number of deformation mode coefficients for the w1ug, mcde i
Compute genera11ze forces; .0~ No, 1~ Ye§

(2) ©NFI

B

If NFI =

4

T e ——— e A g 4 g, W g e s iy S e

0 the program will compute the VPIC's and stop.
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(6E12.5). Format L - R
-Colump 1-12. . . 13-24 ) 25-36 | 37-48 |- 49-60 “61-72° :
Name ct(l). | cd(2) CB(3) | CH(H CA(5) ca(6) | :
Ttem K¢ (ZJ 3 . {4) 3 . _«6) .y !
- : —— = - i
(1) cH@) = 1, NTM deformation polynomial -coefficiénts to be ingut )
in the following order: 0,0; 1,03 0,1; 2,6; 1,1; 0, 2;: 7
3,0; where the first integer is tl_xe power of "x" and the ’
_ secead is the powsr of "y". Continue on successive cards ) ¢
until all :polynomial cocefficients are input. )
) {6112) Format . . . .
Column: 1-12 _13-24 | 25-36  37-438 _ 45-60 _61-72° g
Namé e | weE ] B ’
Iten | @
(1) NTM2(1) Number of deformatio- mode co°ff1c1ents for the control )
surface, mode (i) ‘
{2} NEFT Compute generahzed forces; 0 ~No; IT~~’Yes. 1I1If NFI =0, ;!
the program will compute the VPIC's and stop. B
_ (6E12.5) Fornat . . P j
Column - 1-312 | 13-24 25-36 ) 37-48 I 49-60 i . }
. A - ~ ) a
Name g [ s | ey | o). | a5 < ‘]
Item Wl | @ | » 5) ) ;
(61161 i - 1, NTM deformation polynomial coefficients to be input :
. in the followi'qg order: 0,0; 1,0; 9,1; 2,0; 1,1; 0,2; 3,0; 4
. etc. where the first integer is the power of "x“ and the K
second is the power of "y". Continue on successive cards -
until all polynonial coefficients are input:.
7
j
i
i
!
;
:
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WA SAMPLE ‘PROBLEM

The generalized forces are calcuiated for the configuration below.
The flight parameters and pertineat input.data .are presented on the first
page of the computer print out, *

The coefficients of the deformation modes for the forward ‘surface
are shown on the third page of the computer print out, and for the afe surface
on the fifth page of ‘the computer print out.

0.0
53.5
57.55 - —y.
63.55
8;‘0 - ) -
*!'—————é-ij

FIGURE 4.4.1
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‘PROGRA¥ LISTING

i ORTLAN NLSTOM, DRCK
£31S
ALOCK DATA
FnFPl"ﬁ CLE2D, Pdi PlHi‘1E, DPHI,SPHI

SON70030

_SON7G050

SUN/ 0060
SON70070

PUHbON/l3/CU(\W 24,7),N1(10Q, 2):NF(1U=2):HTHAX(2) FN(ZB):DXE(6) TFISUN70080

COMMON/CT Z.CZFRO, PUT, PHITE, DPHI, SPHI
CLMMLN/CB/R1N

“511\ (Z‘ RU/(“ " u.n)/ TP]/é 2831853/ f‘l/l).:1.”0-:2.:1.;0.:3.:2.:
1-'n.940'3..?.’1.'".)50)40}30,2.)10?00'6.)’?.'40’3.'?.’1.'0./

Fun
FoirTRAN NPT, D--Ck
MA T

COMPLEY VP, 018, D, 00, PHIW, CK,CZERU,PHI, PHITE, BPHI, SPHI:ASU EXF

nEMENSTUN ALD(45,40)

SUN1099W
SON70100
SuN/911u
SON7432u

‘SUNIUléU

SON/Uii4uy
- SOUN70160)
SON7U170
SONFO18Y,

LU O08/81 /7K GX(27000), XF(5),YE(3), AR(3),X1:X4,X3 X4:Y1,Y2, BETA,NBS SON70190
LORRNN/ G2/ AN, oM A‘Ialih?h(6);NFR£Q FREG(lD),NHODb,NSURF LVPIC,LSSYPSORT 020y
lnMnUVIIJIP 1o, 2u,z) N1(10,2); NF(10.2) NTHAX(2),FN(28B),DXE(6), IPISOV/UZlu
|uu;0u/(4/v;11(~u 15, DS(/“UO) b0(28,?).0(1n 106,3),PHIN(B50),CK(40)SON/ 64560

CHEMPN/CS /KGR (a0 hhdL(J_‘Ji)),F

+ TER, XL, NS, NIM, K> J>0R,CT, 0AB, QAN SON/0230

CHtBRI/L6/X, Y, DA, HYEH, EE, EKB EKR:NP VP, NB;HBUX:&UDE HOUE:NBH NBT SUN/024u

CamME /G L0 ERND, P, Pdl]c:DPHl SPHI
ChOMEOG/L /R0

CALL uilfl

B 30 MACL=z), -H..(‘n

Ft = PLAGH{ ACH) .
IFEsRS(EH=-1.03  5T.0.0%) 6y 106 1Ugy
‘CALL gnnF

CALL POUT(L)
JPu=Tr1/(ASEE 1)

kFh = X .
nG oy JFR =1,NFRED i
EXK=FRFO(IER) =P

P (LK RQUar) G 10 900

FRE  =iKeRfs

FRIP = FK*X1/2:1

CALL PUOT2H

IFLILVPIG.HNE ) cAarl POUT(?2)
AhG=FK* X
FXF=CAPLX(CUSCARD) 5 =S IN(ARG) )
o S0 MUBE=1, N0t

nwo 16 J=1,5%¢

BUCY, 1L r=CZEn

(FOuf (MORE, 1) F5,9) B0 TO 210
X=loHaltX

Ntz

IFCESSVYPONF.a) ALl POlTLS)
Ny 20N NP =1, Mu0X

MR=MORBINE)

Y=0.9

Khht = KHOX ()
NS =1

G 10 (12,11,32,7v1,11,120),b00F
NS =2

ni) ¢ MP=1, B

Skl = CZkR: .
IF(tP.Glal) ALY, PHIR

CALl WASH

CKOMPY=OS(H)

DStol) = uStt ) - Sl

Yy £ Y+Iy

56

SUN(QZbU
SUN7G2060.
sonrIuz2iu
SGNIR28U
SON/UZ9U
SUN/U3UW
qUN/UnlU
CONIBJZU

- SUNTU33U.

SUN7U340
SUN/U350
SUN/0364
SUN7BS70
SON74380
SUN/HS90
SON70400
‘SUNZ0410
SON70421
SUN/0430
SUN70440
SON70450
SON/G460
SON/U478
SON/ 1480
§uN70490
SON/0500
SUN7051Y
so/u520
SUN/iI53u
SUN/0%40
SON/DL5Y
SON71560
SuN/us7u
SUN/ b4y
SUN/U60D
SuN70610
SUN/DO2Y
SUNA6SU
SUN/U640
'SUN70650
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[
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.25
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34

- 4%
51l

0n

B4

.lun

1Zn

180

200

214

3un

400
Bun

NB NB+1

NB = NR-MB

00 38 [u=1,#8"

N 30 Ju=l;e~8

130 = JARS(10-43)e?
ASOCTN, Q) = VPIC(IJ0,1)
IFCJ0.FOeLl) Gu 10 30
1JGE104J0-1

CASOCTY, JO)=£S( 18, JO)+VPIGC(1JU, 1)

CONTINUE | :
150 = MSIMEU(40,4551,AS0;5S(NB)Y)
IF(’SQQFOub) 0 10, 397

CALL POUT(#) :

60 10 90y

CUMBINUE

Y = 0.0

TECOP . NECT)Y o L) Su

N 45 Hifz1l,-R o

PSE8P) = DS(Hr) =2, 1 3.1415927

CarINBE :

1F (KoDE.HE.4) 50 T 80

Ny &0 HP=1,FR ‘

N5¢ak) = PHIG(MZ) e (ES(NB)-PHIK(HP))%2.043.1115927
KR=pR 4+,

NH=NHfHB

CONTTHIIE

N0 100 MP=1,4=

IFARODE.EG.X) PAHJU(MP)=NS(NB)*EXF
PFOLPL.FA.NBOX<1) ~HIW(MP)=DS(NB)

PHIIE = DS(R) . .
[FIHPLFUNRBRX) PHETE = PHITE4(PHIIE-PEIW(HP))*DXE(5)

PHT = DNS{uB)

PFCISSVPANE.N) CALL PolIT(4)
cabl oty

NH = NKH + 1

Y=YsDY

60 10 200

DU 130 MP=1, Mic
NSEeAISPHIHIMP)

PHIK(MP) = tAraPHIW(HP)
ChiP)ZCZLRE

[P SSYP.LELR ) wa L Pylli{q)
NR = NB+1

X = X+hX

DU 400 M =3, aMallk

no 3“0:N5=11NSUQF
GIMUDE, MO, N ) =CLRKO

NTM=NT (MO, N%)

RO 300 N=1, (4 .
GOMODE, HULNH)Y=QCHODE, MO, NS)I+CUCMD, N, NSIS DA (N, NSH
C(MUNE.MN,3) = ¢ZLRO

QCEODES MU, ) =0(GaF, %0, 1) +Q(MUDE, M0, 2)
COLTINUE

00 800, nS=1,2

CAILL PHUT(6)

po 700 J=1,: M0
N 7600 x=1, Mok
QR = FOXREAL (J0K, 05 NS59)
G = FLeAIMAG(N(K,J,nS))

CAP=SOK I (13] 40 [4 IR %} ]e)
: 57

SUN70660
SOGN70670
SON70680
SUN/ 069U
SON/U700
SUN786714
SON70720
SUN70739
SON/0740;
SUN7U758
SON7U760
SGNT70270
SUN7U780.
SUN/ 790
SUN/U6&OY”
SUN70610.

"SUR7 8620

SON/0830;
SGN/UG64u
SUNZO850.°
SuN/ U860
SUN7687.4.
SUN/Lu880’
SUN7 06590
SON70U900
SUN/De10
SONZU920
SON/ 0940
SON70950
SCN7G960 ;
SON/U97u
SON706980
SUN/0Y9u
SUN/10N00 .
SOUN71u1U
SUN/1020
SON/1u3u
SUN/1u4y
SUN71¢60
SON71u70
SON/1080
SON71990
SON/110v
SUN711219
SUN7112¢ -
SUN/1130
SGN71140
SON/115¢
SUN/11i60
SON/1170
SUN/1180
SGN71190
SON7120u -
SON7121.0
SON/1220
SUM71230
SON/1240
SON/1250
SON71260°
SUN71276




=

— 700
HUn
- un
intiag
[ %
Chalp
L
L. 1u
-
i' N 24
3
2N 3u
k- — _ 11
o 17
3
3 ¥
EC . CeCcLE
; -
-

QAFIED D

TH(UAB.NE.D.0) wAN=57,.29578#A1A%2(Q1,CR)

CAIL PCUTAT7)

PFCHSURF EN.1) 61 To

cobtrinue
CubIIRUE
CON(INUF
60 10 3
Fan

FORTRAKR NLSTOU, DFCEK

PDATH
SURKROQUTINE vAIIN

900

SON71280
SUN7129%Y
SOK71300
SON71310
SON71320
SON?IS‘D

SUN71349 -
SON71350

SON/1360

SOR7LITG -
‘SUN/r39u 2

SON/14uu

COMMNN/CL/KnOY (/78ul), XF(ﬁ).YE(S) AR(S),Xl,Xz.x3:X4,Y1;Y9 BETA,NBS SON71410
CUMBON/C2/AS, <HACH, F HACH(6) » NFRLQ,FkEceln),uHUDE.NSURF LVPIC:LSSVPSUN1142U
CUMPOR/CI/CI-(1.0,28,2), NT(10,?),hF(10 2), NlHAX(Z):FN(?B)pDXE(6).IP!SONll130
CoMnON/C6/X, Y, 0%, Y, Fﬂ.FK kKB EKR;NP.VP N8B, wBOX,KUDE, HOUE NBW, NBI SON/1440

COMMON/CB/RI0

RE-A1(5,11) (X ‘)'11—1"5)
RFAD(2,11) (YE(1).1=1,3),AS,RHO

Heifs = BUNO/Z1a0a.

138 All('):]Z) wHaC ’:”‘Fl";al N"UDE) NBH)LVPICI’LSSVP

EEAD(Y,91) CFMACKIL), 11, NHACH)
nlhr(h,rl) {(FRFEICE), 1=2,NFREQ)

NSHEF=2

ll’()F('l).LT.XF(’)f)) ["" 'TU 10

NSHEE =1
FL4)=XL(3)

Xt (2)=XE(S)

NIMAX (1) =
NIMAX(Z)=0

80 KUBE=1, M e
i a0 I=1,Nalliet

noe z0 Jg=1,2r
COIMODE,Js1)=0.1
READ(YH,12)  TM,4F
NTOMODFE, 1) =2 TH

NTMAXCTI=MAXO(NIMAXCT)L,NTM).

NFLMODE,d )= F

READ(S5,11) (Ca(ANRE, J, 1), J=1,NTH)

FORMAT(6EL2.8)

FORMAT(61129

KFTURN
FRD

FOPTRAN NLST, O8:Ch

CONg
SHEFOUTENF (DDE

SGN7145y
SON71460
SUN/1470
SuN/148u
SON71491
SON/1508
SON71916
SUN71520

SORT1530

SON71544,
SIN71%50
SON71%60
SON/Ib?U
SUNAleU

SON/lb?U,

SUN72600
SON73b610
SGN71020
SON?1630

SON/164U
SON7Y650

SON7166Y
SON71670
SUN71080
SUN/1690
SON/l?OU
SON7171:0
SON71720
SON71749 °
SUN71/50

COMBONZCL/KE X (£000), XF(5), YE(I), AR(3)» X1, X2, X3» X440 Y1,.¥2, BFIA:NBS SUN71760
COMMON/ZG2/7A%, 5MACH, § MACH(6), NFRtO;FkEU(lO):HMUDE NSURF.,LVPIC,LSSVPSONF1770

COFRMONZGCIZCH (LD ,28,2 P, MECLD,2),NF (10,
COMMONZ/CL/MUBGIUN), WBLOLOD) ,FU

COMNON/CB/REN
BFTA = EH

X] = XF(3) - XF(}1)
X2 = XF(3) = (F(2)
XS = XE(4) - XF(1;
X4 = XF(5) -~ XF{4)
X5 = XBE(D) -~ XF(1)
Y1 = YE(2) = YF(1)
Y2 = YE(3) - YF(1)

58

2),NThAX(2) /FN(28),DXE(6),TPISON/1780
.IFR Xxt, NS.N1M KrdJs AR, Wl,UAB, QAN SON7179U
COMBON/ZCO/X, Y, X, BY,EM, LK, EKB, FKR, NP, ¥P,NB,NBOX,KUDE,MODE,NBW,NBI

'SOM71800
SON71810

SON71820 .
SON/183y

SUN71840
SON71850
SON71H6U
SUN/1870
SON/18680
SUN71891)

1
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CPGT2H

IF(X2.6TeX1.0R.X1.6T.X3.0R.X3:61.X5.0R:X2:LT. Q.0) GO 10 50

TF(Y1.6T.Y2.0R.Y1.LTs0.0) GO TO 50

THE = 0.0

IF(Y2.NE.Y1) TuL = (X1 = X2) / (Y2 = Y1)

AR(1) = (125 (X2+X15 = Y1 # (X2-X1)),
" AR(?) = Y2¢x4§? {1,

AP(S) =-ARCI) + AR(Z) .

DX = X1L/(FL ATCABH) =0.5)

IF (PH0.02 »x .5T. X5) GO TO 20

i KBH = NBEW-1
80 10 18
¥ = DX/BETA
YHT = Yi/7Dby
YNZ = Y2/WY
XHI = Y2 - (XT-X2) / DX
XNT = YH2 + x%/7a)%
XMl = X3/DX
XNTF = Xb/itX
NROX = XNTE + Ueb
NKS = Y2/DY 4 1.0 :
NRT = X3/70X 4 (1.5 ’
XFLD) = 1.0
DAF(2) = L.u
PAF(S) = 0% .
NXFCd) = AL TUXnLE + 1J5) ~ XNLE
DXECS) = XNIF - TLUAT(NBGX=1)
DXF(6) = 1.4 -
X ='ﬂ.5 * =
N = 0
KUDE = 1

28

29

Ji
4n

5n

Py 40 NP = 1, HRAX

Xil = FLOAT(*P) ~ i1ied

YH = Y¥n?

I (Tel «6T. uvel) YR=AMINL(YW,YNL+XN/(THL/BETA))

CMi = TRIX(Y=)+]

MUR(NP)Y = M
JFtMB.GI«408) O Ty 15
1L (NP JEU NuW) ROLE =3
I (NSURF .1 0.1) 60 T0 29
JF (X «6T. x1) rQuE =6
JF (X B6T. X3F ) KubE =4
T (X «6Te 23+¢D%) KONE=2
I& (NP LE0, &u0L) KUDE =5
TH(LB+MBGT.2000) G0 TO 15
ABI (NP) = N
nog 30 MP = 1,48
N = NB ¢+, 1
KBGX (NB ) = K(mF
X = ¥X#DX
GORPHO = 0.5x(AS*EA) &2
FO = Gt DXeYs0uRO/FMeRHU
AFTURN
CALL EXII
RETURY
EHD
FORTRAN NLS TuU.an

POT2H
SURGOUTINE g2}
«cukrlkx VPEC, nSy Dusu, PHIW, CK, CEX

SUN71900
SUN71910
SUN71920

'SON71930
SOGN71940

SUN71950
SON/156

SUN71970

Suy/198¢
SUN/1990 -
SON7200uU - -
SON72010
50N7ZUZU
GONIZBJu
SUN/2040D
SON/2050
SUN72060
SUN72070
SOH72080
SON7249Y
SuN72100
SUN7211U

‘SUN72120

SUN7°130
SUN7214U
SON/2151
SON72160
SON72170
SON12180‘
SON72190
SON/2200"
SoN/221u
SOUN72220
SON72230
SUN72240
SON7225¢
SON72260
SON72271
SUN722B0
§UN72?90
SON/230¢0
SUN72310
SUNIZSZU
SUN72330
SON72340
SGN/2350
SUN/?236¢
SON72374
SON?ZJ@U
SON723910
SON7.2400

SUN/241u -

SON72420
SUN72430
SUN7?440
SOUN724b0
SON72474¢
SUN/2480
SUN/7249)

COMMONZCA/VETCCS0,35), DS(2000),00(28,2),0(10,1053),PHIN(5U),CK(40)SONT6460

59
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C"H:“p"/\CS/HUB(I ull), MBL(16U)FU ’ I’R' XL:'_NSo“IH).:K:JJ QR, Q% QA8,0AN SON72516
C(‘HHO“/F@/X: Y,DX,0Y,EN, EK,EKB, EKR, NP, FP, N8B, NBOX, KUDE, HODE s NBW, RBT SON/252¢0

T N e sy

COMNON/CB/ZRIN. SON72531
K=? s HOR(KBOX) ' SON72544
N=HIND(NBOX,15) ’ . SON72556
K=tk - ’ SON7/2560
DK2=DKs«2 SON/2579
1zk-1 SUN7 258U
NKR=DK2/8.0 SGN72590
- NK4=2_,0+UK8 SON72600
[ NK12=0K2/12.0 SON72610
CH=0.5 SON72620
PH=DK 0.5 SON7263¢
DM=B.52hhH SUN/Z0640
DI=2.0*DK- SUN7265U
QBH=0H SOK72660
Nl=u.”?5elE? SON/2670
B5=01:K2/24.0 SON7268U
i & 1=1:H SUN/2690
Bl=h.0 SON/L2780u
R4=7.u/hh SOX72710
R22E5/ka-UH SOUN/2720
B3==0.5:85 ‘SON72730
Na-lH#B4+85 SON72740
i NAzhKAsE4 SON7275¢
‘ Hea=2 ;0«4 SONT2760
GEER Y SUN72770
{ n3sn,.0 SON7/2781
l LATh. 1 SGN72790
C/=u.0 SON/2800
' GH=k, 0 SON7281.0
j Pz J=1.4 SON7282u
Al=pM/CH SUN72B30: -
C1=CM# COS(e1) - SUN/2840
' n?=-Cx+e SINCAL) : SUN72850
f ' CALL CSINCAL,(H,Ch) SUN72860
CH=CMeCH . SGN72870
fO==CHCh SON72884
l £9=61-C3 SON7289u
- c1n=02-C4 SON72900
011=05-C7 SUN/2914
12=06-0b SON72921 -
l_ VRF=65%C9-Basin-u5e(3~R1.#C11~B24(C12 SON72930
VIMZR4#(C3+HS2:1 0 =-45s044324011-B1 (12 SON/294¢
VEIC(T,d)=CeP1 ¥ (VRF, VIN) SON72950
23 Cé=01 SON7296u
- c4s¢? SON7297v
c7=0:% SON72980
CH=C6 SON7299u
Ri=r1-b1 SON/3u00
- BS=u3=Ng SON7301.0
RA=p4-D4 SUN/302u
NA=n4+8ir4 SUNZ 3030
» CN=(N#2.0 SUN73040
2 CGH]InUE SUN7365
GMzihel.0 SON730660
fH=pMe Ny SONZ3071
i J nhM=huMeln SUN73080
pn b J=1uN SON 3090
00 4 [=1,H1 SON/310u

60
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K=H=-1
VPIL(K+1,J)=YPIG(K+1,J)-VPIC(K, J)
VRPIC(1,3)=2.0sv¢]i(1,J)
l"ﬂ ‘f.

nH 3T 0

I K -

ne 12 1=1,H4
€7=0.0

c8=1.0

f9=y.4y

£10=9.0

PI=it.1)

P7_=(lgil

Ch=1.1)
Ho=i§.5«ph12

Dy 10 J=1,N
Al=0CH/GN
A2=uH/CH )

iF (AaL-0.2) 7.358
Ri=r,0-Al=x/z /4,
R72%-NDK7 (6. 0¢rnm
G0 10 9

. #58= SIH(AZ2) /A1

El=7. H*BS

R?=(B3- CUS(AL1))/42- 0H/CN*B&
5= (QS(A2)/7Cn
B4= SIN(A2)/GH
Co=h1l=FS5+82=R4
CAzK22BS5~-815R4
B5=uH=CH
C1=1'5%C4-2. %03
C2z=-2,NxC4a<1 52C3
cH=11-07
£Hs02-C8
P3=P2-BGHCN
PA=FI+2. 0xlir122(C=1,0)
VRE=CH-PLeCrn+P326.,-F42CY
VIM=CO+PLICH+PIECA~P4RCLD |
VPlcglaJOEVPIU(I,l)+CMPLX(VkE:KlH)
P1=P1¥hH

P2=F24+Ci* K4

ON=(N#+?2 .U

C7=¢1

r8=02

09=(:3

014=C4

RO=16+NK12

CONI| JHUE

CHM=CM+DA

PH=EMeninM

phM=nNM+ND

N3=t K/ (2.0%1,:1415%265)

Al=0.0

DG 14 Y=1,N

CEX=DS#CMPLY (ST 1(a1), COSGAL))

ne 13.10=1,M
VRLSCCL, J)=CisXeve i (), )
Al=pA1+DH
RETURN :
FND
L 61
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SON73114
SGN73i20
SON73130
SON73140
SON/3150
SON73169
SON73170
SON/318U
SUN73i9U
SON732¢v
SON73210
SUN/3P20
SOK73230
SON73240

SON73250
SONT3260

SON7327u
S0n73280
SUN73290
SUN73300
SON/331u
SUN73320
SUN7 3330
SOR/334u

SON/3558

SON/ 3360
SON7 3370
SON/ 3381
SON/ 3390
SUN/34c0
SUN73410
SON735420
SON73430
SUN73440
SON7345u
SON7§463
SUN/347u
SUN/ 3460
SUN73491
SJN?Squ
sou7sb;u
SOH73520
SUN73530
SONZ"54(
SUNT3550
SUN73%6U
SON73570
SON73580
SUNZ3590
SON73600
SON73610
‘SON7 3620
SON73630
SUN73640
SON/3£54
SUN73660
SON73670
SON736680.
SON73650
SON73700
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R Ex

1

%
CVASK

TFORTRAM NLSTOU, DECK
cSin
SUBFOUTINE CSIN(X],U,S)
SIME AND COSINE [HTEGRAL SUBROUIINE

C AN S ARE THF INTEGRALS OVER 1 FROH 1 TO INFINITY oOF
COSCXTHI/T ANB  SIN(XD)/T

Sn=]aﬂ

x=¥1

IF (%) 1,2,7
S6=-S6

[ §

2zx%X i
IF (x-lo-o)\ isr-’p-“

FUR ABS(X) LFSS [IHAL L A SERIES ‘EXPANSION IS USED

VE((X2/98u-0.5) 8. u5%X2+41,0)4X2/18,0-1.0)#X41:57079633
L={(X2/45.0-1.01%x2/24:0+8,0)%X2/4, u—.5772156 5=AL06G(X)
GO 10 5
FOP ARS(X) GLREATER THAN 1 AFPROXIMATIUNS OF HASTINGS ARE USED
POC(X2419.494119)%#%X2+47.4115358.)%#X2¢8.493336)/(((£X2+21.361059)
1 sa2+70.8754906)%%2+3y, 038217)iX)

N=(((X2+21.383724)12X2+49, 719775)¢x2+5 089504)/((((X2+27 . 177958)
1 #X2+4119.91493202 X2 +76.707876)#X2)
cO= ips (X)
Si="IN (X)

1 zn20n-pPeS|

V=P (O 2S5
Q:VﬁSG
wi-TURN
FMP
FORTRAN {LSHTul: NE-CH
WASH
SHERUUHTTINE 3AGH
COMPLEX VPIL; uS,Du, 0, PHIW,CK

SUN7371u

SON7373U
SGN73740
50h7375d

SON/3760

SON7a7?U
SON/378U
SON737%20
SON7380¢
SUN7381u

‘SON73d20

SUN73830

SOR/3846

SUN7 35510
SQN7 3860

SONTSuTu

SON73E80

SONI389U

SON7390u
SEN73%10
SUN73920
SUN/3930
SON7 394y
SGa73950
SUN73960
SUN/7397u
SON/398u
SUN/699U
sonl4unu

SONTA610

SON/4G21y
SUN74U3U
SUN]404w
SON74050
SON740860
SON74070
SON74aG94
SUN74100
S0N74110

COMPUN/CY /K OX(2000), XE(5), YE(3), AR(3), X1.» X2, X3, X4,Y1,Y2,BETA,NBS SUN/4120
COMEON/CS/Ce (10, 26,2),NT(10,2), NF(lU;Z):NTFAX(?) FN(28),DXE(6),TPISOUN/ 4130
COMBON/CAZYITC(Y0,15),08(2080), UO(?G;&) 0(1U;10:3):PHIH(SU);CK(4U)90N/6460

COMPFON/CS/MUR(100) ., NRL(10u),FQ » FER, X1,

NS, NIH KiJsOR, 01,048, GAN SUN/4150

CUMEON/CO/ X, Y DX, Y, EMsFK,EKB, EKR, NP, #P,NA, NBUX:KUDE;HOUE:NBN NBT SON74160

COFNON/LBJRhn
XP = X

[F(NS.FNe2) XP = X = X3
KTM = N1 (MOKF,NS)

7 = CO(MUDE,1,NY)

NZ = B.b

[F{ETIM.FULTL) 60 T 70
K = 1

TFINPLEROLL) G 10 By
px = XP

YX = Y/XP

po 419 N=2,7

PXY = PX

nn 350 ¥ = 1,N

K = K + 1
IF(KeGToNIH)> GO Tu 20

SunN/4i70
SUN7418u
SUN/419U
SUN74200
SON74210
SUN/4220
SON74230
SON7424u
SON/4250
SON/4260
SON/4270
SON74280
SON/4290

SUN74300

SON/4.510
SOUN74320

A TR RS ARG AN




ZP=PXY#CO(MIDS s Ky 5}

vt =

SON74330

Xy § SON74349
© RIEDZ+EH (K TP SON74350
3n PRY=PXY=YX SON74560
41l PYEPX#XP SUN74379
25t NL=NZ/LXP SON74380
, gt 10 70 . SON7439¢
3 Y8 Pxz).0 - SUN74400
. PG 60 N=2,7 SUN74414
< K=K+N SGN74420
e | KK=k=1 - : , SN7443.0
Lo IFORKLLECNTL) DL=uZ+PX2CO(MODE,KK,NS) SUN7444Y.
| PX=PX#Y : SONTA450
. z JF(h.GT-NTHM) 60 T 79 SUN/4404
P - LI -~ b 7=7+PX*CO{HIIIE, <, 4S) SON/4470
AR .70 60 10 (80,9u), N3 . SON/4484
! 80 NS(uR) = CMII XCOZ;EE%2) g SUN7 4190
Wy . RFTURN - SUN74504
E ié 9 DSCIR) = CMILX(HZ,EX#Z7) ) SUN/4514
S RFALEM SUN74521
Bl EN{ . ~ SUN/453u
- §z 4 FOLIRAN NLSTull,PuCh SGN/4540
SRR Crhin PHIB SON74560-
o SURKOUTINE VHIB S6N74570
3 % - CUMPLEX VPIC; 08, 0, b, PHIW, CRsCZE RO, FHE, PHETE, UPHI,SPHL SUN/4580
4 {if GOMPON/GA/VE TS (8515 7, DS(20000,50428,2),6(16,1053),PHiN(50),CK(40)SUN76460
o COMMONZCS /MR (A0, LIL(100),F0 LR, XL, NS,NIH, K, J,QR, 01, 0AB, OAN SON74600
i CHHMON/ GO/ Xy ¥, A, uY, Ek, EK; EKB, EKR,NP,rP:NQ,ABUX KUDE, MODE, NBW, NET SCN74610
S COMMON/ET /CLFRE, P L, CwlIE; DPHIS SPHI SLN74620
4 . COMMON/CB/RED ‘SGN7463u
- MOZMING(NP;15) SUN74640
SR Do 70 122,00 Sun/465u -
| i NUushP=]+1 SON74660
- JR=ROB(NU) SEN7467Y
P . NJEMBL(NU +2 SGN/ 468y
YR RO 20 01, 3¢ StiN7 4690
U k=14 1a8S(nP-) SON/4700
: DPHI=VPIC(K, ) SON74710
N 1F (J.EBe1) 6D TO 1 SUN74720
2R K=hp+ -1 SON/4730
MRS BPHE=OPHI+VETE(S, ) SUN7474y
v Ju SPHI=SPHl+DrHI=# 1S(Ng) SON74754
? if 29 NJ=uJ+d ‘SON74760
G fET! KA SOUNJ477¢
¢ END Sud74780
F % FOITRAM NLOSTAY, DECK SUN74790
< j{ CrSTIVER MSTHEC SunN/481u
I B FUNCTION MSEMFCIMIN, L, A,B) SON7.4620
2 CUMPLEX A, B 6 SUN7 4830
g‘ }I DIMENSTON AUM, 1), 300, 1) SUN74840
F | il nor 800 = 1uN SUN/4850:
. C = 0.0 SUN/4860
2 po-10 J = 1,8 SON/487u
] 3! 1o C=AMAXL(C, AMSCREAL(AGE,J2)), ABSCAIMAG(ACT,J)))) SON7488u
e | [F(C.ENU.0) G0 Tu LOUA SON/4890
L} B0 20 J = 1.N SON74900
S 20 ACF,J) = AML..D/C S0N74910:
3 ii Ny a0 J = 1,1 SON74920
- 0 BCI,d) = BO1, /0 SON/4930
3 [F(NJEG.L) 60 Tu 205 SON74940
St 63 |
{‘
P - O - - .- - . - -
1 : '
% ' .
3 X _
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PRSI

e

49

2

P
/9

5y
Yy

100

Tln
12.0

201
i

210

220

Zan

loug

+
(9 [ N

N - 1

.
o7

M
0.

A

1.,0M

=

0n
= 0.
=0
1' 49 1 = U\

D=ABS REAL (A(1,.)))+ABS(ATHAGCACILJ)))
IFCLBE.D) 0 T1 40
K = |

C=n

CLNIINUF
FOreeQuU.0F ColT.2.F=7) 80 TQ 1000
F(a.0.d) 50 11 70

R OH”ID2

N = Jd = Sh

C=ALd, JdI)

A, 00) = alK,J))

ALK, 30I=0 -
PO &0 J = 1, - "
BEROS, 3

BEG,J0d) = HIK,Ja))

HOF,0)=6

G=1.0/7A0U,.0)

P = g+ 1

nnoaf o Jd = ap, N

AL, AN=ACI, 11) B

‘o 100 JJ = 1,1

ROV.JID=8B(J, 1.1)#§

KO #0v 1 = 1,n

HLCl.ERGI) 60 Tu 206

GEA(L, )

no 1Ly JJ = )P,
ACH,JJI=ACT, i) =GeA(d,Jd)

py 128 SJ = 1,1
H(l:JJ)"—'U(l,.l.l)-GﬁB(Jo‘JJ)
COrLLybE

G:A(M).N)

IF CABS(KEAL (1)) +ABSUAINAG(E)) o LT.1.E=7) GO Tu 1000
Ny 10 3 = 3,4

RN, J)=BIN, 4 /0

IF (. FQ.L) 1.0 Tob 230

po 228 1 = 1.9M

nrr20 JJ = 1,1
BETL,JI)=BUT, D =ACE, N)#pg(N,Jd)

METHFC=1

RETURN

MSIMEC=2

RETURN

Fud .

FOPTRAL MNLETO, Dy Cn
nely

SHRROYTIHE 1Q1J

CUMPIEX VPRIV, 08,0y 0s PHIW,Ch,CZERULPHIPHTIE, DPH TSPt

Cm e ey —

SOA/4950
SUN74960
SON74970

SUN749885.

SONT74590
SON75000
SON7563 9
SUN75020
SON/5830
SON7504¢
SUN75u5u
SON/506u
SON7SU/0
SUN75U8u
SON7509U
SON751 00
SUN/b1zi
SON/5100

‘SUN7/5141n

SUN/S5)by
SON75160
SUNTS17.0
SON/5184
SOR7519.0
SON7/H200
€0N75/lﬁ
SON/bZJu
SON/L52340
SON/5240
SUN7b£)0
SUON752060
SON7527.0
SON7S5280
SUNIS29Y
SUN/EBUu
SON/5ILU
SON/HF20
SON53830
SON75340

SUN75350
SUN/S5364
SON/BHT
SON/HS58Y
SON/HIGY
SUN7540w

SON/B 41w

S ON /‘5‘9,21“
SON754.4.0
SON./5 45y
SONIS 4610

COFPON/ZCL/KI 0¥ (20300, XF(5), YE(3) s AR(3) X1, X235 X3, X4 ¥2.,¥2,BETA, NS SON/S470
COMMON/CS/C C10,24,2),N1(1052) , NFET10,2) ,NTMAX(2) »FINL28) 9 DXELSY) , HPLSON/Y 480
COMPOSI/CA/VT L (A0,15), 035020000, LQ028,20,QC14,10,3) s PHIHCSLU) (CKCAUISON L6460

COMBON/CO/Mu (L0, LBLOI0N), FU

COMMON/C87Re0
NPHL = PHLI#: Xt (<D)F)
{FINP.FUL) NDitHI = eva(PHI

! »TER, XL, NS, NitMsK sJnQR,UTL,OAB,
COMMON/CO/ X, Y DA, Y, EM, EK,ERBLEKR, NP, VP, NB, KNBUOX,iKUDE,MOUE,INBW.INBIT
CHBRON/CE/CrERY, Pel, PHTLE, DEHL L SPHT

SONS BB
SONIEH 1
SONABY20
SON755350
SON/HS 4L
SON75550
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30

4N
a1
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g4

B

Yy

- e e - e o =

XP = X
JFUNS. Fu.?) p =
PX = XP

X - X3

K = ‘1
‘NIM = NTHAX (NS

NBCL,NS) = HOCT,N5) + DPHISCHPLX(0.:0,-EK)
!" ‘NTH;EQ.l") 1;() TU b')
JFLXP.EU.B. 1) B0 10 Ju

¥X = Y/XP

Ny 20 N = 2,7

7 = PX

po 10 M= 1,N

K = k41

FrChs6T.NEM 50 Tu b

DOCEL,NS) = LAKSNS) + nPHl*L*LHPLX(}N(K)/XP.-%K)
7 = ZxYX -

PY = PX#*XP .

Bsu 10 50

EX = 1.0

BU A0 8= 2,7

& % K 4 N ‘

KK = K - 2

TFLORKl FoldT ) DK, NS) = BOCKK,NS) + DPHI#PX
PX = pPYeY

TF (g 31 NTHE S0 70 LU

POCh., 5) = i CK,NS) 4 NPHI#CHPLX(U U, ~EKSP XY
IFJbL:F MELS) Gu 10 90

uPHY =,nPu1/anuh1nr)

v = 1. i

YX = Y/ XP

PX = "W0/DX

N N = 1,7

7 = X

My 60 M = 1N

POLGE,NG) S WFOK s NS) = DPH %/

K =z K + 1

FFd e UTeNIM) 0 T HO

7 = 7#YX

PX = PReXP

ARG = B lXs = X

NPHIL = ﬂDPHl*‘HPLf(LOS*%Rhﬂ:-SIN(Akb))
Xt = 0.0

CALL (QFGF

TFGRONFoNEe2) IRETARY

Xk = X4

SUN755610
SON75570
SON75586
SUN/5590
SON7560¢
SONTS501U
SOK75620
*SON75630
SON75040
SUN75650
SUN/56569
'SON750670
SON75080
SUN/5690
SUN/57.00

SUNZ571U

SUN75720
SON75731i

SuN/5 /40

SUN/>75¢u
SON75 76U
SO0H7577u
SUN75780

SOATHT T

SUN7SHOU:
SUN/5810
SUN/bBZU
pu§7bﬁ3u
50N7584ﬂ
SON7565U
SUN//H6U
SUN7“HIU
"".‘J 5884
SUN/5690
SUNTHIG
SUN/5910
SON759214
BSUNI5939
SON/B940.
SON7595¢
SON75964
SON/5974
SON75988
SONZ5990
SUNT7.6 0 il
SONS6NLD
SON76L21

SONRO6LI U

SON/6140
SR/ 6050
SOUNZ6H 60
SON76U80
SUNTOHOY
SON/6200

30 »PHIWCSUY) G K40 YS0N/64610
» “‘Ru XL S iINSHINML K., J.HOR;"U;I »#QAB QAN SUN‘/(OJ?U

SUNZ6144
ZSON%éﬂﬁﬂ
SONTEL6U

R GHPGFQe L) PrdsiFE = J K =PI TE
WPHY = PHITF
ALY WFBE
IRETIRM
{END
$ FOKTRAN NLSTON., BriGK
iR WEGE
SURKOITENE vl-GF
COMELEYX VPIEC , rSol) s lio@ HIEW. CKatCZE R@U iPHILiP.HI 1 Ls ‘DPHxl,o‘SPH’l
CUMEGNZIC A/ NOTCU ST 85 1, NSGC20i0 ) UO«Au‘eo,o«lu 3:0.,.3
COMPON /G ML 00 RBLLTI00) ., 1P
COMMOASCO /Ky q\.HNHFNdhK FNB ENR»NP'PPsNB.hHUXnKUDF,HOHE NB#NBT SUN61.30U
1ﬂﬂM|0ﬂA(7ACAIMU:PIJHRHHWERDPHJ SPhl
COMONZCE/RY
PX=4 070X
65-

o
< ) s, - »
A TR RIS Aty esens

ASEXS

I W

VSN
kAl b e, & s, el

Y

\
SRR RV

v
SAL o

\
S avPint

v
ik,

sy« fhes

2B

e fen L

B Fees

e
e

£ Gen W&

o
W Ve

TX A e

22 e AL

o




41

t
GPC 0T

YX=Y/XL 50376180
K=1 SU&7619U
no 20 K=1,7 ’SONszou
PY=FX 50N16310
o310 M=U,N 80816220
ANCEL,2) = DUiK,2) ~ DPH]#PY SUN76230 .
IF (KL EG.NTM) RETUKN ' SOK76240:
K=K4] SDN7625u
PY=PYnYX SbN76260 -
PX=PXeXL ‘SUN76271
RETUEN SUNI6£80
K = - Sbﬁ76?9u
po 40 N = 1,7 90ﬂ7639u
X - Kk ¢ N SSON/ 6810
1IFChoGTNTHY RETURN SON76a20
NOCE,2) = e Ch,2) - DPHI2PX SUN7.633u
PX = PxaY . S0N/ 6344
RFTUL-PH SON76350
FNN SUN/6350
Lorizan niswTals, ir G SUN/6370
Pullg SONiéﬁgli
SURPauTINk fauTCL D) SON7640U
COMPLEX VPLi ,0S,04d,u,PHIN, ch.CZbRB PHI,PH!{t,DPul SPHI SON76410
DIMENSTUN S, 3), SURF (2, 4) CGD(?),L(SO) SON/6421
NAMENSION CARUS(29,90) AE R RN
CUPMFON/GT/Ke0X 200080, XE(S ) dE(?),AR(S),Xl XZ,X3.X4.Yu.Y2 BE1A,NBS SON/6430
rthGn/C&VA\,nH\ClufHACH(O),NFRFQ FREL(ln).NHUDE,NSURF LVP!C-LSSVPSQNI644U
COMMONZC3/C(16, 2852), NICLG,2), hF(lU.é) NIHAX(Z) FN(28), DXE(6) TPISON78450
COMKON/CA/VY [0(80,15), NS(2000),0(2652), c(iu.lo 3):PﬂlH(SU),CK(4U)SUN/6460
CUMMUN/ZCS/MUBCIN0 ), MRL(IBU),FO s TFR, XL, NS, NTH.K.J,QR U1,0AB, OAN SON7 6470
COMpPOL/RO/X, Y, X, Y, tM, EKEKB,EXKR- NP, EPNB, IBOX, KUDE, HDUE,NBH NBT SUN7.6480
FthﬂH/(7/CIFhﬂ Pl , PHITE, DEHI, SPHI SON7 649U
COMMON/EB/RYO SOKi7650U
DATA (SH(1,1),1=1,6)/26HMAP OF SONIC BOX OVERLAY . Soﬁj6510
! 26HON: WING, TAIL AND WAKE , SUN/6520 -
L 26H ($) - WING . SON76530
Ry 26H ($) - TAIL ’ SON76b‘w
4 264 (,») - WAKE » SON/76550.
5 26H ‘ / SUN76560
PATE CSURF (1, i), 121;383/8HUING SJBHTAIL SIIHWING + TAdL 7/ SON/6574
PATS COB/IHS , AHE, 1HS, 1HY LHS, LH, , 1H/ SON76580
GU B0 €10 ,20 , %0 ,40 ,H0 ,60 ,70 ;80 ), IND SON76591
Lo RRITEQS;1T)  CM,AS, MU, XE(L) L XE(4),X1,X4,Y1,X¥2,12,Y2, x2,x4. SUN76600
TARCI), AKR(2 Y, N8B, N T, NHS,NUS SUN76610

11

12

IF{XL.Fu.0.4) 6y 10 31

F”R-Al(lhl//////S X, 13HHAC/NAA MISSILE
1 ///37X:3UHIL]PMT CHJUIIIGNS ANT bFCHETRY/]HO//lSX:
SOUND =F10.3.,4H

2 =,18,5, 4X,164SPFE1 T OF
X54X, 4HWING, 18X,

S AHIALLZ//727%15H1 ot o STATION (L),2+22.8/7/722X,16HROUT CHORD

4 2F722.3/7 27%,15H1 oF. SPAN
5 2FP22.3/7 2:4,19HilP CHOUORD

7 272X, 16HSPANW]SE BOXES

KRITF(6,12) BOXsDXs0Y
FOPMAT(IHU/, 11X 20HT0OTAL

WRIIE(6,91)
KB =1
no 17 NP = 1,-181X

(L1,2F22.8/7/22X,16HT .t

SPAN

53876170

(RANSONIC AIRLUADS PROGRAM SUN7662U
13HMACH NUMBERSUN/éb&“
L/T,4%X,40RH0=,E14.8//140/

SON76640
SUN76650U

(L),SON766601
(L), SUN/607U

(L),?2E22.9/722X%, 10HTOIAL AREA (L=L), SUN/hoBU
6 2V22.3/7/7 2%, VoHCHURBWISE BOXES. ,119,122//

»119,122)

CHURDWISE BOXES =,13, 5Xs11HBOX CHORI: =,
1 LP1EL2.5,2v 1, 5¢,144BUX SPAN =,1P1F12.5,2H L/ )

SUN7bh9ﬂ
SUN76700
SON76710
SUNZ6720.
SON76730
SON/674U
SUN767510
SUN76760
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C— e - e —— e

iy %
bk e

s ey

i

by ¥B = ‘HGB(NP) : SON76770

= NQ 13 BP = 1,HB- SON76780

K- = KROXCRR) : : : SGM26790

o CCHPY = CUB(K) ) - SON76800

7 13 NB = NB + 1L - - SON76810

- lrenp 6T.6) 60 [0 15 : - SON76820 -
. RRITE(6,143 (SHCI,HP Y, 1=1,5),AC(MP),MP=1,HB) SON76830.
E o 14 FOFHAT(10X,5A6;5081) SON7 6840
S 6010 17 : SON76850
23 1% WRITE(6,16) (£ (AP}, RP=1;HE) SUN76660
25 16 FUPMAT(40X,50a1) : SON76870

3 17 coNLINUE SUN76880:

- 8O- 10 1000 ’ - SON76891

20 WRLIE(6,51)F REDCIFR), NROXSEKR EM 7 SGN76900
WRITF(5,21) M, ERB : SON76910

RARSEIY
Kier 5278

27 FaRrAL(iH ,/Bx.qﬂlFiANAR VELOCIVY PUTENT!AL INFLUENCE CUEFFICIENTSSUN169ZU
1 /1u0:30X,3FH7ACH Nh. =,FB. 5310X, 6HKBAR =5F9. 5/1HU,13X:;HY 5X.1HJSON7693U

i §' ? 1RY,5HNUBAK,5X,/5:HUBAR, 11X, 14HKEAL VEIC(J»1),BX,14HIMAG VPIC(J, 1 )SUN75940
R }f $ Z1H ) SUN/6950
. JROY = ZEHOI(ARHX) =1 . ‘SUN7 6960
- IBOX = MINO(NEOX,15) . SON7697u
i PO 22§ = 1,7T.i0x - SUN76989
i RN 22 J = 1,4080% - SON76994

: BAPul = 1 = 1 : SON/7-000
s HARND = & - 1 SON77614

{ 25 WRITE(6,23) 1,J,BARNU, BARMU, VPIC(Js 1) ,  SuNA72d
e 73 FORBAT(9X,216,4%,2F10,1,2X,1P2E22.5) SON/7u30
" 6N 10 1000 SUN77048

i St URITE(6,51) FuFaCIFk), nuaX, EKR L EN StN/7u50

3 WRTTE(6,315r-6hE SUN77106u.
31 FURMAT(IH- ,21X,79uUPPER VELUCITY POIENTIALS AND SUREACE UPWASHES FSON/7070

#1 CgR -nONF h“ol'{/ 1a0, 9X:1HH:6X:1“H:‘)-X)ZHNB'7XJIUHR PH[(N)H) 7X:10F!SOH//UBU

i ZOPHI(N,M),19X,94R W(N,M), 8X,9HI ®(N,M)/1H ) SON/7090

= 80 10 1v00 SOUN7710¢
40 SPH) = DSCONBY/EA Son7711u

1 WRUIF (6511 T%P, M3, NR, SPHI, CK(MP), SGN/712¢

1 A1 GOKKATR4X,317,1P2617.5; 3%, 1P2L17.%) ; SON/ 7131
G 10 1ewd SUN77.140

- oir F(na.FQ 3) oo 1D 108 SON/7180

{ 5 WRTIE(6551)1 REGETFRY , HRUX,ERR  » EM SUN/7160

- 21 FORMAT(IHL, $3x%, 134MISSILE TRANSUNIC AIRLOADS PRUGRAM (CONT=D)//1HOSUN/717u
T Bx,27HOSCII LATORY EREQUENCY (CPS),F12.5,14X, 12,25H BOXES IN CHURDSUN7718u0

2 DIRFCTLOR /tH0,8X, 30HREDUCED FREQUENLY (SEM1 CHORD),F9.5,14X, SON77190

3 23LFREE STEEAM MACH NUMBER,F9.3,/1K ) SON77200
WRTEE(H,101) S (T 3HS) SUN77210

10 FOPMAT(28X,2541PUT MODE SHAPE POLYAOVMIAL CUEFFICIENTS FOR ,A0/ 90N/72ZU
] ??XuézﬂRtFrnlNuc i THE SURFAGE LEALING ENGBE- CENTLRL[NF INYLRSELSON/7?3w

/1lnh //ZX 41iMNE, 20X, 7HCUEFFS,.Y SON772410
nq 102 I=1;wMunt ) SON77254
MiM=NT(1,NS) SON77260

10? WRITE(6,103) 1,{CU{1,J,NS)»U=1,NTH) SON/72710
107 FORMAT(IHU, 14,4X,1P7F13.4/(9%,1P7ELS. 4)) SUN/7280
100 WRTIE(G, 51)FQ!Q(IPR):NBOX EXR  LEM ’ SUN///9U
HPIIF(6,61)(QdRr(l»hS)pl i,2) SON/7300

o1 FORMATCIH , 35X, 23:GENERALLZED FURCES FOR »2A6/1H0:6X,4HDEFL,3X, SONZ7310

1 AHIGAD,IUX, 9HRFAL PART, 10X, 9HINAG PART, 10X, 9HAUS VALUE,10X, SON7732u

2 TTHPHASE ALGLE /79 SON/7330
GO 10 1000 . SON/7340

70 WRITE(6,71)d,K, 1R, 01, UAK, UAN SON77350
KKK=2*NMODE FEEES RN

B T - - oy v pekBGwerd g e o —
. .




NNN=2 =K ] ?;ig#aai

-NNNr=NHN-1 Y YZZ2T L.
CARLBS(J,NHNF) = oR - ’ Frnancas
CARNS(J,NNN)=n] i : I ITY
IF (NSURF .+0. 1) GO T0 667 7 -
4F (NS.HE.3) 60 T0 1000 ’ EEERSRER
667 1F (J.NE.KRHORF) 69 (D 1000 . ) ] rxsusaan’
1 (K.NE<NKUDE) 6D JO 1000 ARBRERNE
KKK=2sNHODF - ssmutnan
PHNEH 666, 6 CCARNVS(IT,JJ),JJ=1.KKK), 11=1,NHOODE) Exaunans
066 -FORBAT(6EL2.5) - AREREERE
/1 FOPHAT(1HU,19,1/7,2X,1P3E19.5,0PF16.3,4H DEG) - SON773au
G0 10 1000 SON7737u
b0 WRIIF(6,91F SON77380-
WRITE(6,82) FRFES(IFR) . SON17J9U\

b1 FORPRATCLIHU/ /777724, 56HUNAB[E TG OBIAIN COHPLEX SIHULIANEOUS EOUATSDN/7QUU‘
110kS GOLUTIHH//$1A,4?HPUHPU1ATIUNS FOF THIS FREWUENCY TERHINATEU:/SON/74IU:

2/74%%, 6HFRE. =,19.3) ‘SON77420
91 FORMAT(IHL, 304,13 1MISSILE TRANSONIC AIRLOADS PRUGRAM (CUNT-D)//) SUN77430
L0GH RETURN ' SuR/7441 .
EMh . ) ‘SON7 7451
68
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" 5,0 SUPERSONIC UNSTEADY AERODYKAMICS’
5.1 Theoretical Derivation

Fof Mach numbers greater than %.0, the linearized flow
equation becomes a hyperbolic differéntial-equation:

ﬁ j - oD %x b5y —¢z; Yy [zm é - i 491

(5.1.1)

The equatlon only has solutlons within characterlstic regions called

Mach cones. Linearized supersonic flow theory has led to closed-form
solutions for many types of llfting surfaces in steady flow. These
solutions are easily derived because the influence of a small perturbation
is confiaed to its downstream or aft Mach cone. Convefsely, the only
disturbances that can influence a particular point are confined to its
upstream or fore Mach cone..

Equation (5.1.1) is satisfied by a pulsating source. The
souxce, p],ced at (¢, n,;), emajtates spherzcal disturbances and hae: 2
velo"ity potential induced at (x, ¥, 2) given by

6, = A, 0, 8) 6 Geog, yom, 25) ¢ (5.1.2)

where

-

G (x-&, y-n, 2L) = -—1%_11' exp [- ik (x - £)] cos[ .]:(5;1.3)

R =Vox - DIENG = W24 -2 (514

T=xM g 1) (5.1.5)

and. A (8, n; C) = source strength

This type of disturbance has no influence outside the down-
stream Mach -cone and is dlscontinuous at the point (&, n, ;) To provide
the necessary artisymmetry of disturbances associated with 1lifting
surfaces, we place a pair of sources. on either side of the z = 0 plane and
require the lower source stxength to-be equal in magnitude but opposite
in sense to the upper source .strength.
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Appliing wals source superposition technique to the wing,
wake ard conrrel surface, the .cntire z = 0 plane is coverad above
-and below with source shéets. The strength of the gpposing sheets_are
equal in magnitude but opposite in sense; A(§, n, 0°) = =A(E,,n, 0).
The.'strength distribution has been shown by Garrick and Rubinow (Referance
8) to be aqual everywhere to the lotal downwash. Using this condition,
we have ) )

< + + x5
A (Es LLFY 9') =w (E’ n, o) (';\.1?6)\
The velocity pctential at (x, ¥, G+) can be wr{tteﬁ as

P f/:/-w(gx n) 6 (x - 5,)’ -n) éidn‘ (3.1.7)

The range of integration extends over the region contained
in the fore Mach cone of the point.

In the wake region between the wing and control surface, the

downwash must be determined to satisfy the continuous pressure condition.

- This is the same relationship given by Equation (4.1.7) in the transonic
unsteady aerodynamics discussion. Substituting Equation (5.,1.7) in the

wake condition gives
Y4

o fj" (6 n) C (x =& y-m) dedn =g, [exp-‘ik(:ic~xwing . )] (5.1.8)

This relationship which requires knowledge of ‘the upstream down-
wash within the fore Mach .cone to solve for the local downwash.

] . The preceding discussion applies only to lifting surfaces
with supersonic leading edges. When the leading edges are supersonic,

L. the fluid flow over the top and bottom of the lifting surfaces are
complétely isolated from one ancther, To treat the problem 6f subsonic
leading edges; the concept of a diaphragm of unkifiown downwash is added to
L. the planform. The diaphragm region is between the Mach envelope and
subsonic edge. The diaphragm downwash is found by applying the condition
of zero pressure:

kst s bt e s S e s
“ [y N
—-—

T 0= /; (6, n) G (x - &, y - n) d&dn (5.1:9)
%’ L The 49wnwagh"of the diaphragm creates an additional cén—
4 tribution to the pressure profile over the planform.
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The velocity. potential distribution is: found by the so
called Mach box method. The wing, control -surface, wake and diaphragm
regions are covered with a grid of rectangular boxes of length A. The
width of the boxés is set equal to A /VMZ2-1 thus making the box diagonals
parallel to the Mach lines. The source strength (downwash) is -assumed
constant over each box and equal te the value at the box center. A
typical Mach box overlay is shown in Figure (5.31.1).

From the conditions.imposed on the planform, the downwash
can be numz2rically evaluated for the diaphragm and wake ‘boxes and the
velocity potential profile can be established for any deformation mode.
The pressure can then be calculated from Equation 4.1.8 and genéralized
forces. can be -evaluated with Equation 2.0.1.
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5.2 PROGRAY DESCRIPTICN

_ The Superscnic Unsteddy Aerodynamics Program calculates generalized.
forces fer up to 10 deformation nodas. The computer solution is. based
upon the Mach box technique. Thé varfous configurations which can be
analyzed are shown in Figure 5.2.1 and Table 5.2.1. The analysis includes
interaction effect between tandem surfaces and wake effects on the trailing
surface. Single surfaceS\may be analyzed by inputing a second surface with

.a zero chordlength.

The supersonic Mach box’ method uses source superposition method to
app*oximate the: aerodynamic forces on an oscillating thin planar surface.
The diaphragm concept was employed to Handle subsonic leading edges and
gaps between the aerodynamic surfaces. ‘For purposes ‘of calculating -pres-
sures; it was assumed: that thé gource strength -over the area of each box
is a constant value which satisfies the condition of tangential flow at
the center of the box. The Hach box procedure is basically the same as
‘the method of Pines, et al, Reference 1I; differing -only in. that. the surface
and diaphragm is overlaid with a grid of rectangular boxes,. the diagonals of

which are parallel to Mach lines. As in the subsonic and transonic cases, the
potential equation is written as an integral equation (this time relating the
dowmviash to the source strengths) and approximated by a matrix -equation. The
numerical difficulties are primarily ones of computer logic since the zones of

influence of a given Mach box is limited to the region within the aft Mach

lines. The matrix formulation. leads to a partitioned form 'since ‘thére .are two
boundary conditions to be matched. The first boundary condition is the downwash
on- the surface, and the second is that there be no pressure difference off of

the surface in. the diaphragm vegions: The zefo pressure conditions leads to
a relationship between. the diaphragm potentials and the surface potentials,,
and the surface downwash condition then. leads to tlie surface potentials.

The surface pressures thén follow from the surface potentials.

Tke solution for the generalized aerodynami¢ forces requires the input
of the deformation modes due to vibration. The program considers the modes
to-be expressed as analytic functions of the form:

wix,y) =), ¥ C. . x('n-m):ym
- - m=0 m=0

(ni-m) : M

To meet this requirement only the coefficients '"'c" are required as input

into the program, These cdefficients can be obtained in several ways,
the mo5t ccommon way  i§ to sirface fit the modes by the least-square
technique. '
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TASE 5:2.1- OFFIORAL CORFIGURALTONS

—————

{ CHORIMTISE

SPANWISE

-l.

RECTANGULAR

X(1) £ 0.0
x(2) = 0.0
%(3) > 0.0
x(k) 2 x(3)
- X(5) z (k)

(1) = 0.0
¥(2j = 0.0
¥(3) > 0.0

- CONFIGURATION 1 COORDINATE. - COORDINATE -~ |

- - ‘.;... LT l

, x(1} = 0.0 ¥(2) = 0.0
: , x(2) > 0.0 ¥(2) = 0.0
! TALTA x(3) = x(2) (3} > 0.0
; N x(4) = X(3)
x(5) 2 ¥(4)
: x(1) = 0.0 ¥(1) = 0.0
| x(2) 5.0.0 Y(2) > 0.0
FRAPEZOIDAL , x(3) = x(2). 3y > ¥(2)
%(k) = X(3)
j x(5) z x(4)-
; X(2) = 0.0 ¥(1) = 0.0

TRAPEZOIDAL (CROPPED).

x(2) > x(1)
x(3) > x(2)
X(4) z x(3)
X(5) = x(k)

¥(2) > 0.0
¥(3) > ¥(2)

DELTA (CROPPED)

x(1) = 0.0
x(2) > 0.0
X(3) > x(2)
x{4).2 x(3)
x(5) = x(k)

() = ”6.9

¥(2) = 0.0
¥(3) > ¥(2)
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5.3 INPUT INSTRUCTICRS -

Instructions for preparing input data for theé supersonic- cmu_ﬁgg P
pfogv'am are presented here. The field location and format for each .quantity
ic specified. Any set of units may be used for geometric dimensions .and acoustic
velocity as long as they are consistent, €.g., if inches 1s -used for length, then
the acoustic velecity must have dimensions of inches per second. 'The required

data and the sequence in which the i:quv;matién is entered is as fcllows:z

1. Streamwise Coordinates (6E12.5,f6:‘:iiat)

Column [T-12. ] 13-24 | 25-36 | 37-48_ | 49-60 | 61-721
Name X)) . X@ X(3) X{4) X(5)

Iter @ 4 @ (3) (&) . (5)

) x@) Wing root leading edge coordinate (see Figure 5.3.1)-

(2) X2) Wing tip leading edge coordinate

(3) X(3) Wing trailing -edge .coordinate

(4) X&) Control surface leading edge coordinate
(5)  X(5) Contrxol surface trailing edge .coordinate

A single surface, the wing, may be analyzed by setting X(4) .and X(5)
equal to A(B) The various configurations are generated .as .shown :in
Table 5.2.1« The origin for the planform.and AIC station cocrdinates
rust be.at the leading edge root of the wing, therefore X(1) and Y(1)
described: below, must .alvays be zero.

2. Spanwise Coordinates and -Acoustic Velocity (6E12,5 format)

Coluin [1-17 [ 13204 | 75-36 _| 37-48 | 49-60__ | 6i-72
Name 2(1) Y(2y. |. ¥(3) | sousD | RHS ’
Item 1) () 3 . (. YN K
L) Y@ Wing root spanwise coordinate

Wing leading .edge spanwise tcoordinateé

(2) Y(2)

(3) Y(3) Wing (and control surface) tip spanwise .coordinate

(4) SOUND Speed of sound at altitude for whlch analysis is :performed
(5) RHO

Density of fluid * 1000.0 (pq,713)
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3. General Infogmati@n’(GIIZ format)

Column [ 1-12._ 25-36._ |, 37-48 ] 49-60.] 61-72

Name | NMACH. | NFREQ | NMODES | NBW .| LYPIC | LSSV

Item o 1 @ O B OR (). | (6

(1) NMACH  Number of Mach numbers (max 6

(2) NFREQ Number of input frequencies (max 10)

(3) NMODES Humber of input modes (max 10)

(4) NBW Number of chordwise wing boxes (max 10)

(5) 'LvPIC Print ve10c1ty potential influence coefficients; O'N'No, 1~rYes.
(6) LSsvp Print upwashes; 0 ~/No, 1 ~Yes

13224

4. Mach Numbers (6E1Z.5 format)

Column
Name

Item

(1) FMACH(i)

1-12

37-48.

~59-60

5172

[ 13:24 _]75-36 _
FMACH(L) | FMACH(2) | FMACH(3) | FMACH(4)| FMACH(S) | FMACE(6
(1) (2) (3). W__ 1. (5. (6)

5. Frequency:--(6E12.5 format)

Column
Name

Item

(1) FREQ

6. Deformation Modes.

Column
Name

Ttem

(1) NIML(D)

(2) NFI

Mach numbéxrs for which the analysis is to be .performed.

iz

1324

25-36

37-48

Zo-60. |

61-72_

o)

FREQ(2)

;mﬂm‘_

FREQ(4).

FREQ(S) |

:FRﬁQ(6)‘

Frequencies for which the analysis is, to be performed.

Continude on next card for FREQ(L)D> 6

(6IL2)

Format.

Repeat the following Cards NMODES Times

1-12

13-24

75-36

37-48

49-60.

—61-72

NTML (1).4

NFI

"

o 1

~ (2) B

e

—

R P Y

-

3

S

AR

R et L 7 i - RV L i R

Number of deformation mode coefficients for the wing, mode i
Compute generalize forces; 0.~/No, 1~»Yes -
If NFI = 0, the program will compute the VPIC's and: stop,

[
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Column
Name
Item

(1) cé(d)

‘Column

Name
item

(6E12.5) Format ..

512 | 13:26 ]| 95-36 | 37-48 ] 49-60 ] 61-72

) | 8@ | c#3) | ok | s | ch6)

(1). (2) ' (3}~ - V(A);_A ) ,~ . (6) ..
i = 1, NTM deformation polynomial coeffic‘ents to be input
in zhé following order: .0,0; 1,0; 0,%; 2,9; 1,1; 0,2; 3, 0
where .the first. integer is the power of x and the second is
'the power of y. Continue on successive card until all poly-
nomial coefficients are input.

(6112;. _Format

[T12 ] 13-24 | 25-36

37-48_| 59-60 | 6172

" NTM(i) ‘NFL

(D (2)

NS .1 . v~

{1) NIM2(i) Number of deformatidn mode coefficients. for the control

(2) NFI

Column
Name:

Item

CE (1)

surface, mode’ (i)

:Compute generalized forces; 0.~~No; 1.~Yes. If NFI =0,
the program will compute the VPIC's and stop: -

. . (6E12/5) Format

=12 | 13224 | 25-36

" 37548 | 4960 6172 _

.| cBd) | b3 | ) | c#G) | cae)

L@ @ 4 6y ] W )t ()

i-1, NTM deformation polynomial ccefficients: to be input
in the following order; 0,0; 1,03 0 13 2,0; 1, 1 0,2; 3,0;
etc. where the first inceger is the power of !t and the
second is the power of "y", Continue on successive cards
until all polynomial coefficienrs are input.
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5.4 SAMPLE PROBLEM

The generalized forces are calculated for the configuration below.,
The flzght parameters and: pertinent input data are on the firat page of
the computer print out. -

The coe‘fchents of the deformation modes for the forward .surface
are shown oa the third page of the computer printzout and for the aft
surface .on the fifth page(of the computer 5rint out, N

0.0: A Y'

- 63.55
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'. 5.5 PROGRAM LISTING - ’ - g

+~ € FOKTRAN NLSTOUSDECK SYP/uZIU
% INCODE  1R: ¥ . - slipsuz2y
Chk1Y DRIV ‘ - SUP7023v

CoMPLEY CLFIN,VPIC,5S,D6, U, PHIK,SPRIPHI,PHITE.CPHI;FXF SUP/ U748
CUHMON/CIIKﬂnx(?nuﬂ):XF(S):!E(SJ.A2t3) X13X21X3JXQaY1, Y2,BETA,NBS SUP70250::
COMMON/C2/A%, wkald, FMACH{6), WFREQS FRQO(ln);NHUDE:NSURF:LYPIL:LSSVPSUP!D?BG

bn

M)

SSCMR)=2=-SPHAI/VPIL/DY
Goo10 9u
CAI.LL HWASH

88

GOMMON/C3/CF (11,28,2), NT(10,2),MF(3,0,2) NTHAXL2),PXY{28);FN(28) sup7027v
COMMON/CA4/7VPTL(1275),SS(2000), DU(ZB 2)s 0(10 AU»$),PHIN(S0); SPHI SuP/5050
COMMON/CS/HeR(5 1), NE (50)-KC(50),KL(28),B8SL (207, DXE(71,1P1,U Sup7029y
runrnutcalx Y, 0%,:Y,FH, EK,FKB, EKR, NP, EP,NB,NBUX, KODE, MOUE» NBW, NS 1. SUPZ03u0
‘COMMON/C2/CZEPO,PHILPHITE, DFHIL XL, NSLNTH,Ksds UR» Oﬁ;UldoUAN:lFRATuLSUP/ﬂ31ﬂ
‘ { COMMAN/CB/ RN SUP /0320
: 1 CALL OAlR SUPIHS30
10 1000 MACH=1, iMaCH SUP/0.34
) FM=IMACH{ HAL 1) ) Syp7issu
z PFO(FM.LTa1.1) w0 To 1000 SuP76360
CAlLY+ vOBL SUP/us70
TOR. = Tul/KF TA supfasan -
{ Aty poeT(1) SUP/BSyu.
: U = ASaEM Sup/uaul
Pt = 1pPlzy ShP/u43u
'l REPzNX2(FM/t FIA)#=2 SUPZ042u
B0 w06, 1FR =%, kEREO SUP 0434
FK=t REOLIFR) 2 1PY Supri44ay
FKR = FK®ERF" SuP /a4
3 { EKR = FK#X1/2.0 SUP/li4aan
3 CAtt CAtl SUp/hajy
; X [REIVPICRE. ) CRLL POUTER) SuP/B4gy
L NHEZEK® 65X SuP/u49y
1 EXF=CHPLX(CHS(AE),-SIN(ARG)) SuF/050y
: N L5004 MUNE=1,N10uF _SuP/susin
3 - Bo 10 =150 SuP/052i
= [_ 18 1044,1)=CZExD BupP79531
: [H(RF(MUDF, 1) Fae1) 60 TO- 210 SUP70540
3 ) X=n.5#0X SUP/abSU
3 £~ NHET ] ) SUP/056Q’
iFGLSSVPLRNELD) ~ALL PUNITLS) Sup7057¢
DO 20y MP=1,0ka SUR7058U -
KD = KROXINIY SUP7H594
S NS = L Supinoud
- GH 10 (70,60,70,6560,70,70),KD SUP/0610
. LHN NS T2 SuP/o620
{- 40 MH = MOB(KP) SUP/163Y
R 21 HY ) SUP7064u
N 100 MP=1,M4 SUP/B65U
- FP = MP SUP /U661
- L_ KON =KHHX(NE) SLP70670
SPHI=CZLRO SuP/u68y "
- TF(LPBT1ICAL Pl SuP /U694
i SPHI=SPHI*DY SyP/070%°
- PHI=CZFRU ‘SUP/UTIN
Gl 1D (AU, 40,4040,40,28,30),K0LE SUPY0720
20 SPHI=SPHI=PHIu(1P) SUPZUT3Y
PhHI=PHIW(MP) . SUP7074y
PRIWEHP)ZPHLH (M) =F XF SUP7D75Y
g 10 51 SLUP7u760
S0 JF(FDETeb) GO 1O 40 SUPZ6770*

SUP7U R

SUP7079u
SUP7uditin

<



oo S =i R e S e

P

IF(KDal.126) SSUANB) = SS(Nd)-ARLE11OBJO(SS(NB)+SPHI/VPIC/DY)

9n

‘1dn
200
210

300

407
50

VAR

Bui

L

1c6un

TUAIDN

‘RO 700.

1F(KRONFL6Es®) GU 10 90

PHT=SPHIASS(NB)#VPICeNY - . -
l}(xouFahﬂaa) Pdlw(nP)-PHl&EXF

IFGNP. &utﬂalx~j: PHIW(MP)= PHI

jY(NP.FD.NBUX) oHITE= PHI*%PHI~PH&H(HP))CQXF(s)
FA!L netd i

IF(ISSVP NEaﬂ) CALL PijuT (4).

NB = NB '+ 1

K = XQDE

YEY+DY .

X=¥+NX

B0 409 MO =1, NMadt

N0 300 NS=1;NSHRF

DIMONF, MO, NS)=7EKD

NIM=NTEHMO, NG )

Ny 5080 N=1,:T+4

Q(MUDE, M0, NSI= 0 CMuD., MO, NS)+CUNM0 N> NS)#DO{N,NS)

Q(MUDELMD:3) = ©Z-RG.
’O(HUﬁE HQ:S)-ﬂ(*ﬂUF:HU 1)+0(HUDE ®0,2)

cnNl INHF
oF = 2. u'nx-ﬂvixnu

no H(li) NS“J 5 8-

CALL POUT(6)

po 7nn~JfJ. MiDE

k=1, nMODE .

TR = ubeREAI (1)(K, J,HS) D
Q1 = OF=AIMAG(N(K,JsNS))
QAP=SH%J(U]ﬁOI+uRﬂDPJ
nAN=0.9
IFCUABNED 18
CALL POBT(T
TF(uSURF «EQ.1)

WA ITH7.29578#ALAN2(01,6R)

10 Tor 900

CONTTNUE

CONT LAUF
CUNTINUE
Gﬂ‘ T0 1

'if' Nn

FORTRAN NL‘Tun.DICh
INCOPE JBHF
DAIN
SHBENUTANE AN

e ———

SUP7081H
SUP70820°
SUPADE30.
-SUPIBAY
SUP70651.
SUPTORED !

- SupP7:0874¢:;

SUP/UBBMu

" SUP/0EBYI -

su9109oui
SUP70910
iSU?' 69270
SUP7AGIV
SUP7.0940:
SUP7NEBY.
SUPTUY6U
sup7oy7u\
SUP71980 :

e

4 e

snf

“Sup7n9vi -

SUP710.0u
Syp/iatu .
SUP71420 |
SUPAlbaUA
SUPZ1040 :
SLP71051 |
SUP7 106U
SUP/1074
SUP71080
SuUP71098
SUP7110¢
CUP/lllﬂA
SUP/JJZU
SupP¥ f!.3llr
SUP71144%
‘SUP71150. .
Sup7i16u
SUP/117U ’
SUP7118u
SUP/119U >
SUP71200 -
Sup7iz1u
SuP71220

FUHPHN/FI/K'UX(RO"U) XE(5),YE(3), AR(I) 5 X1 9 X2,X32X4,Y1,Y2,BETA,NBS SUP7123u

COMMON/T2/A%,

COMHON/C6/% Y DK, 0Y, FM, EK,EKB>EKRS NP, ¥ P NBaNBOX, KODE, MODE » NQE:
COMMON/CB/RYD

READ(5511) (XK 1)y [=1,5)

REAuxﬁ 11) (Y&C1).121,3),AS8:RHO

RHN = RHO/1u00 .0

REAN(5,12) TMAT; NFRED, NHODE »NBW, LVPIC,1ISSVP

REATLS ,11) (FAACHCT) ad=1, NMACH)

REAN (5,110 (FRFICL), 121,NFREQ)

NSUKF =7 ,

TFCXE (AP LT XE(3)) GOV
NSUKF=1

XE (4)=XE(3)

XF (53=XE(3)
NTMAX(1)=10

NTMAX (2 )=0

T0- 19

89

UMAGH, FMACH(6),NEREG, FRFC(&H):NMUD&:NSURF;LVPIC LSSVPSUP1244
PUMhON/LS/C“(1n:?d:(7 NT(lD:E) NF (10,2 ). NTMAX(?):PXY(?B) fN(Z&)

SUP71250
Sup71269
SupP71270
SUP71280
SupP71290.
SUP/1504
SUP/1310
SUpPAL320
SUP71330
SUPT14a0
SuP713%0
SUP71J6U ’
SUP7137¢ -

SUP7 1860

SUP71390
SuP?1400




20
Su
11
12
%
T
CGCENS
%
T -
rCChE

1o

B0 30 MUBE=1,H4MubE - SUP71410

1
2
3

4

1

DG o0 I=1,Ncunf SUP71421 .

DG 20 J=1,2n - . SUP71430
COMODE,Js1=u,4 SuP7144u
RFAN(S:;,12)  Tw,aFl - ] SUP7145¢
NT(RORE,1)=" Th ) ’ Sup71s6u
NTMAXCT)=MAXN (NTMAX (), NTH) .. : T 'Sup71471
NFCRDBF, [)=-F ‘ o SUP71480
REAL(3,11) (CO(AQDE, J, 1), J=1, NTH) ‘SUP71490
FORMAT(6EL2.8) ‘ ' ) SUP7150u
FORMAT (6112} . SUP7151¢
RETURN . SUP71529

END ‘SUP71530 -
FORTRAN NLSTOU, DECK SUP78030
ANCONE  IReF SUP7004u
CHNS : ’ Sup7005u
SLOCK ATA SUP70060
COMPLEX CZEv0,VPEC,SS, DU, 0, PHIW, SPHIL PHE, PHETE, UPHI SuUp7no7y

COMMON/GS/Ca(LN, 28,20, NT (10, 2),NF (10, 2),NTMAX(2),BXY(282,FN(28) CUP70USY
COMHON/L4/VPIL(1?75):55(2000):DL(28 2),u(10,10,38), ?H!H(bh) SPHT  SUP/5u5u

COMMON/ES/MUR{S WY, NBL(50),KC(50), KL(28),BSL(21),DXE(7), 1PL, U SUP70160
COMMON/CT /G 2Fe0, PUT, PHITE, DEHL, XL, NS, NTH, Ko J, UR, G5 UAB, UAN, TFR, THLSUP71L1 0
COMMONZCB/RIN SUP70120

DATn KG/1,2, 4..:11:16 22,29,37,46,56,67,79,925106,121,137,154,172, SUP7013U

191, ?1P 25? ?54:2/7 3010326:352:379:4071436 466:497:529 562,596 SUP7GI4U
661,6‘7 704,742,781, 821,862, 904,947,991,1036,1082, 1129,1477,1226/,53up/ 0154
FN/"otlo)"on?.lI0'0.)6.)2.110’0.’40130329’10’9:)50)4.;3.’£.)10)&.)SUP70160
0350143300120’}o)Um/lTP{/b £831853/ CZERO/(L g, 0 0)/ ,SUP70170
DATA KL/1,1+152,3,1,4,5,6,1,7,8,9,10, 1;11:12)13:14:15:1016;17:18: SUP78Q8U
19, 20:(1:]/ SUP7ﬂ]9W
END SUyP7u2bu
FORTRAN NLSTuu; D:CK . : SUP71%41u .
INCODE 1R~ : SUP71550 -
Cobe SUP71b6
SURKOUTINE u0RE SuP715710
COMPLEX CLE-D; VPIU:S »D0L, PHIW, SPHILPHI, PHITL;UPHI SupP715840

FUMMUN/LllK’nX(’UUU):XF(b);YE(3) AR(3))X1:XZ:X3’X4:Y1:Y2 BETAJNBS SUP/159y
PUMNUN/CZ/A'.IHA(H;F”AFH(ﬁ) NFREQ, FREL(IO):NNUDE;NSURF:[VPIC:LSSVPSUP/IGOU
COMMON/C3I/Ca10,24,29, NT(10,2), NFOIU;&);NTHAX(?) FXY(28), tN(28) SUP/1610
rﬂﬂhnN/r4/VPIl(1715)355(2900) pu(28,2),0(10, 10,5):PH'H(50) SPHI SUP75“5W

CUMNMGN/LS/M.8(5.1) ¥ NRL(DU),KC(50),KL(28), BSL(EU);DXE(7);IPI U SUP/IOSU@
PHMPUH/C6/X Y,Dx, 1Y,EN, FK,EKB:EKR:NP:PP N3, nBUX,KUDE,MOUE/NBW, NBT SUPZ1641) ;

CUMHON/CT/C2Fw0,Pul, PHITTE, DPHI, XL, NS,NTH, K, J,UR, O, GABS UAN, IFR, IWHLSUPZ1650

COMKON/CB/R1D SUP7le61
RETA = SORTIUFM # FMI-1.0) . SUP7167¢4
X1 = XF(3) - XF(1) SUP74680
X2 = XE3) = XF(2) SuP7169u
X3 = XE(4) - XF(1) SuUP71700
¥4 = XF(5) = XF(4) SbP/l?lU\
X5 = XE(5) = XF(1) Sypriz2w
Yi = YE(2) - YF(1) SUR71730
Y2 = YE(3) « YE(1) : SUP/ 17410
FF(X2e61eX0eNReh1e61eX3eORsXIeBLoX50keX?2eLTot0) GU TU 50 SuP/1759
TF (Y1 oBTaY2eNnoYl.L1.0.0) GO TO 50 SUP/1760
TWL = 0.0 . SUP%177¢8
IFCYPONESY1) T4l = (X1 = X2) / «(¥Y2 < Y1) SUP7178¢6
AR(1) = (723(X2+%X3) = Y1 * (X24X1)) SUP/179y
AR(?2) = Y2#%4:2.40 SuP71800-
ARCS) = AR(1) + AH(Z) SuUpP718lu
DX = X1/7(ELy AT{ IBY) ~0.5) sup7.i82¢
90
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H . 24
X . 23
1!
B 29
(U ! i‘}
(_é - &)
f i ? 40
L p U by
) gé .

IF 150.0 #= bX «G6T. X5) GO TO 20 -

NBW = NBH-1

G0 10 10

DY = DX/BETA )

YNI = Y1/BY . ' T
tN2 = Y2/BY .
XNL = YN2 - (X1-X2) / ax

XNT = 'YN2 + X5/49X B

XNLE = X3/Dx
XNTF=X5/DX
NBOXZXNTE+0.5

NBS = Y2/DY + 1.0
NBT = X4/DX + 0.5

PXF(1) = di.1
BXF(2) = 1.0
DXF(3) = N5
an(4) = ALGT(YRLE + 1.5) = XNLE

XF(5)=XNTE<FiGAT(NKGX=1)
NAF(6) = Bon
DXE(TY) = 0
X = 0.5 # DX
NB = 0
B 40 NP = 1,NBUX
XN = FLUAT(EP) = 1.5
YH = 'YN2
IF (THL +6T. 0.u) YHSAMINLOYR, YNL¢XN/(THL/BETA))
IF(X. 6T XE(?)) 60 To 24
MB = MINL{ABRAXT{YW, XN+YN1), XNT=XN)+1
66 10 278 -
B = MINICARAXT (XAL+XN, XN+YNL ), XNT=XN)+1
MOBUNP) = Mh
KODpE = 1
IF (NP .EQ. NBW) KODE =3

IF (NSURF .FQ.1) 60 TO0 29

{F (X «6T. X1) KODE =6
IF (X .67. X3 ) KODE =4
TF (X oi3Te X3+DX) KODE=2
IF (NP <EQ. NROX) KODE =5
IF(NB+MB.GT,200U0) GO TO '1b
NBI.A(NP) = N¥
po. 30 MP = 1,4R
YN = MP-1
NB. = NB + 1

IF (YN .GT. Yw) KIDE =7
KBOX (NB ) = KOuE

X = X+DX -
RETYRN
CAlt EXIT
RETURN
NN

FOPTRAN HLSTOU,. D=CK

IMCONE  IRYF

CAFE |

SURROUTINE CAF)

COMPLEX CZEEDN,VPIC,S5S,00,05 PHIN, SPHI,PHI,PHITL,OPHL.

DIMENSTON P(5),(5)

COMMON/CA/VFIC(1275),55(2000),D0 (285 ?):0(10 10,8),PHIW(50), SPHI
COMMONZCS/MOB(5H) . NEL(50), KC(509, KL(28) BSL(20),DXE(7),TPI,U

Sup71838
SUP718440
SUP7185U
SUP71860

 SUP7187U
© SUP71880
SUP71890

SUP71980
SUF71910

'SUP71920

SUP71930
SuP7194u

SUB71950

SUP71960
SUP7197U
SUP7198J

‘SUP71T990U

SUP7200u,
Sup72y1i,

- SUPZ20820
- _SUP72034

SJP7?b4u

~9UP72(|5U

SUP7206

‘SUP7207¢

SUP72088
SUP7269¢
SuUR7210u
Sup72119
SuUP72120

ASUP72130

SUP/214u
SUP7215u
SuUR7216u
Syp72170
SuP72180
SUP7219¢
sup729ou
su912c1u
aUP72?20
sup7?2su

SUP72£40

SUP72250
SUP72260
SUP72270
sup72281
SUP7229u,
SUP/230u
SUR72314
Sup7232u
SUP7233y
SUP72340
SUP72354
SUP72361i
SUP7237¢
SUP72380.
SUP7505u
SUP7240u

COMAON/CE/ XY, DX, 0Y, EM, EK, EKB, EKR, NP, kP, N8B, NBUX KODE, MODE, NBW, NBT SUP/2411
COMMON/C77CZERO,PHI, PHITE> DPHE,XLoNS»NTM, K, Jo UR, QL UAB:UAN.IFR:]HLSUP724?0

91
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COMMON/CB/RHD

Pl = TPI/2.0
{' IF(FKR.GT.0.0) 60 TO 10
VPIC = (“19‘(‘9“.“)
§0- 10 30
10 VPIC = CZERO
{ nn 20 1 = 1,5
ARG = EKB#P(1)/250
i F = =(0.5%ARG/EA) »#2

X = FLAATIN:) - 4.5 +P(1)
AR = ErKB=X

CAl Y BSLS(AKG/F4,n)

T K = KC(HP)

Do.- 786 MP = 3,RU

E0X. = (FLOAI(HP) = $45)/X

C = SQRT(1.0 - EQX*22)

F = 2.02ATAN(EUX/(1.0 + ©))
2.0=E0X=C

2.0xCxC ~ 1,90

SO = 0.0
ViN BSL#A¢

e N>
"z

1.
n Fl = 1.
ii ) RO B0 L = 1,N

VIM = BSL(L+1)%S/f1 ~ VIN
200'5'(; - SO
S

SN
I S0 =
S = SN
F = ~F
" 50 F1 = FI + 1.0
, DPHI = BHL®VINSF .
- VPIG(K) = VPIG(K) + DPHI
VPIC(K+1) = VPIC(K+}) - DPHI

70 K = K + 1

ERE A LT caa e
TRy &
b3

> RETURN
END:
, T FORTKAN 0oL 5TnU, DECK
. 4 INCONF  IR:F
s LESLS BSLS

PR
 wd

e ———— W g e gt e

{FCMP.EQ.1) VPIC(K) = VPIC(K) + DPHI

80 VPIC(K) = VPIG(K) +pD#RSL#PHI/2.0

‘DATA P/0.95308992,0.76923465,0. 5:..23076535»l934691908/
1 ) H/0.11846344,0.23931434,0.28444444,0.23931434,0-.11846344/

24 = 1.0
Fl = 1.0
AE = 1.3
nog 15 K = 1,20
AE = AE * F/Fl»#2
FI = F1 + 1.0 )
IF(ABS(AE).1E.1.E=5) GO T0 20
15 7J = Zl + AL
20 V1S = VPIC - 7Jid(l)*CHPLX(CUS(ARG).-SIN(ARG))
3a -po 50 NP = 2,NB6X
kKl £ KC(NP)
KZ = KC(NP+1) - 1
P 40 XK = Ki,a7Z
4 VPIC(K) = C/FRD
NU = AP - 1
-~ N »l- 1 = 1,5

- PHT = W(I)#UMPL X(~-CUS(ARG),SINCARG))=#2.0/P]
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SuUpP72430
SUP72440
SUF72450
SUP7246%
SUP72471
SUP72480

_SUP72490
SUP72500

SUP72510

‘Sup7252¢

SUP7253¢
SUP72540
SUP72550

‘SUP72560

sip/2570
SUP7258(

,SUP72590

SUP72600

SUR7261U

SUP72620

. SypP7263L

SUP7264u
SuUP72654
SUP72660
SbP7£67U
SUP7268¢(
SuP7269.
SUP7270U
SuP/271¢
sup/2721
SUP72731
Sup7274t
sup72751

'SUP72761

SUP72771
SupP7278
SupP72791
SUP728m
SUP7281|
SUP728&

Sup7283
SUP7284

SUP/285,
SUP7286
SuP7287
SUP7288
SUP7289
SUP7290
SUR7291
SUP7292
SUP7293

SUP7294

SUpP7295
SUP7296
su91297
sup7298
SuUP7299
SUP7300
SuP73b1
SupP7302




10 f

G N
Do

10

CPRLD

SURIOUTINE HSLSCARG,N)

COKEGY/C5/HUB(50) , HEL(50), KL(EO) KL(28) BSL(ZU

#OXE(7),TPI,U

COHNON/CB/RIG -
0.1 1=1,206 :

BSI (1) -= 0.0

ASOQ = ARGxs2 .

IF(ASU.LT.0:81) GO T0 50

‘N = MINLC17.0, (ARG + 10.0)) - !

F 2 ZaN + 4

BSI (N+2F = (4. oo?'(r 1oU)/ASO (F-1 0)/F)=0.3E-30
PF =-0.0

g =10
-0 10 1 = J,N

M= N-14%1

F=2#M + 1

BSL(M)=(4. B2 (F-1.0)/ASQ-1.0/F-1. DI(F-Z 0))#BSL(H+1)- BSL(H*Z)/F
Bf = PF -+ 2:0x(F=2.0)%BSL(H+1)

PF = PF + BSL(1)

F =0.0-" _

IF(ABSIPF).6T.1.8) F = ABS(PF)*#1.E-10

N = E + 2 .

no 30 1 = 1,N -

IF(F.GE.ABS(BSIAIY)) 60:T0 20

BSL(1) = BSL CIV/PF -

60 1030 ) )

BSL(I) = 0.0

CONTINUE

ng 40 I = 1,N
IF(ABS(BSL(N)) $37.1.0 E=7) REIUkN

N =N=-1

RFTURN .
CBSE(2) =-0.125%AS

BSL(1) = Tt -~ 2.0#BSL(2)
N =2

‘RETURN

END

FORTRAN NLSTOU,DECK

INCODE IBNMF

ARLE

FUNCTIDN ARLE(THB)

COHMON/CI/KhOX(?DJﬂ);xF(5) YE(3),AR(3),X1,%2,X3,X4,Y¥1,Y2,BETA,NBS
COMHON/CO/X Y, DX, DY, EM,EK,EKB-ENR, NP, ¥P,NB, MBUX:KUDE MUODE, NBW,NBT

CUHMON/CSIRHD

IFGX-0.5%DX.GE.X1-X2) GO
(Y=Y1)£BX¥+0.9~(X/NX=-0.5)/TUB

Y1*T0B

AMAXL(R . 0,AMINI(1.0,YT=1.0/T0B))

AMINL (1.0, AMAX1ILH.0,XT))

AMAXL (0,05 AKEN1 (1.0, XR=-TOB))

AMINL (1.0, QMAX1(0.05XR))

AMAXT (1 5% (Y2 CXR+XL)+YB* (XR=XL)),0.0)
IF(MP.EU.1) ARLE =

YT
XR
Y8
Y1
Xt
XR
ARLE =

nosLon o nn

RETURN
ARLE =
RETURNK
ENTF

PR ONE

T0 10

P 0®ARLE

AM1N1(1 U.AHA»‘(m.O (Y=Y2)/DY+0.5))

FriteToAN NLTU.DECK
iB*F.

Spalg
SURKOUT [N HIR

r - -
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‘SUP73034
ASUPI3049

SUP73H50
SUP73060
SuUP73070
SUP73080
SUP7609‘)~
SUP73100
SUP73118
SUP7312L
SUP73130
SUP75140

‘SUP73lbU

SUP73160
SUP73170

~SUP73180

SUP7319u
SUP73200
SyP73214
Sup73220

SUP73230 -

SUP7324y4.

’SUPZ3250

sup73260
SUPI3£70
sup7328u
SUP73290 -
SUP73300
SUP73510
SUP7332u
SUP/333¢
SUP73341
SUP73350
SUP73360
su91337o
SUP73361
SUP73390

‘SUP7J400

SUP73470
SUP73420
SUP73430
SUP73449
SUR73451
SuUP73460
SUP7347¢
SUP73484
SUP73490:
SUP/3%00.
SUP73510
SUP73520
SUP73530
SLP/ 3540
SUP73550
SUP73560:
SUP73574
SUP73$580
SUP73594
SUP7360U
SuP7d61
SUP73620
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l COEGE

‘CALL

COMPLEX CZEKG,VPIG,S5,DR,Q,PHIN,SPHI,PHI, PH1TE: DPHI

POHhON/C4/V!IC(IZIS):SS(ZOOO) DE(28,2), GC10,19-3),PHIN(58),SPHI

CUMMON/CH/HMUB(50), NBL(56),KC(50), KL(ZB):BSL(Z!):DXEt7):TRI U

SuUP73630
SUP7505Y
SUP73650

COMMON/CS/X,Y,DX, DY, EM, EK,EKB3 EKR, NP, NP,NB,NBOX,KODE, MODEsNBN,NBT SUP73060
CGHHON/C?/LZERD,PHI PHITE,DPHI,XL,NS,NTM,K,J,0R,0Q1; 9!3:0AN:1FR;THLSUP7367B

COMMON/CB/RHO

DO 20 =2,NP

NUSNP-1+1 )

JL=HAX0 (1, HP-[+1)
JR=MINO(MOB(NU),MP+]~1)
NJ=NBL(NU)+JL -
DO 20 J=JL,JR

K=KC([)+1ABS(MP=J)

DFHI= VP!C(K)

IF (J.B6T.]-nP+1.0R.J.EQ.1) GO TO 10
K=KC{1)+MP+J-2

DPHI=DPHI+VPIC(K)
SPH1=SPHI+DEHI*SS(NJ)

'NJ=NJ+1
‘RFTURN

END ‘ -
FORTRAN NLSTUU,DECK
INCRDE IBMF
poly
SURRGUTINE sER1J

COMPLEX CZEwD,VPIE,SS, PO, J,PHIN,SPHIL,PHI,PHITE, DPHI

COHPON/Cl/K!0‘(?0"0).XE(S)?YE(E),AR(B) X1,X2,X3,X4,Y1,Y2,BETA,NBS.

COMMONZC3/CU(10,28,2)5N1(10,2), NF(10,2),NTHAX(2)5PXY(28),FN(28)
CUMHON/C4/VPiP(1275):55(2000):BU(ZS:Z):O(lD:lU:J) PHIH(50),SPHI

‘COMMON/CS/MOBB(5Y), NBL(56), KC(bO) KL(283, BSL(ZU):DXE(7) TPl U

SUP/3680
SuUP73890
SuUP737.00
SuUp73710
SuUP73720

SUP73730

SuP/73740
SUP!3750
SUP73768

SUP73770

Sup/3780

T SYP73790

SUP73800
SUP/3610

‘SUP73820

SU?73830
50916840
SUP7385U
SUPI386U
SUP73870
Sup73880
SUP73890
SuUP73900
SuUP75050
SUP73920

LOHNON/Lé/X Y, DX, bY, EMSEK, EKB:EKR NP, FP;NB:NBOX:KODE MODE,NBW,NBT SUP73931
rUHHUN/L7/C/FRﬂ PHI PHITE DPHI:XL:NS NTM,K»J, QR}QL:QAB:Q&N:IFR:]ﬂLSUP7394U

OMMON/C8/RHD

NTM = NTHMAX(NS)

DPRI=PH]

1F(HP.FIe1) DPHI=uw.H#DPHI

CON = UxDXECK D)

it 20 K=1,;NIM

KK=nl(K)

NOCKR,NS) = 1 O(K,RS) + DPH!*CONGLHPLX(PXY(KK)lFN(K)a-FK*PXY(K))
[F(KODFNELS) bu [0 %59

no 30 K = 1,NTMH )

PO(K,1) = DI (K, L) =li®DPHI#*PXY(K)/DX
ARG = FK#(XJ$ - X1)

DPHI = -DPHI*#GCM?LA(COS(ARG),=SINCARG))
xL = 0.0

UEGE

IFCKODE.NEL.B) RETURN

XL = X4

IF(MPLENC1)PHITE = 0.5#PHLTE

DPHE = PHITE

CALL. QEGE

‘RETURN

END
FORTRAN NLSTulU,DRCK
INCODE IBWF
OEGE
SURROUTINE NEGE
COMPLEX CZERO,VPIG,SS, D050 PHIW, SPHI,PHI,PHITE, DPRI
COMMON/C4/VPIC(12/5),55(2000),D0(28,2),0(10,10,3),PHIN(50),SPHI

9%

SUP73959
SUP739638

‘SUP73970

SUR7398u
SurP73990

'SUP74000

SuP7461u
SUP7402¢
SUP74030
SUP7404p
SUP74050
SUP74060
Siip7.4070
SUP74080
SUP74090
SUP74100
SUP7'4110
SUP74120
SUP74130
SUP7414u

‘SUP74150

SUP74160
SUP74170
SUP74180
SUP74190°
SUP74200.
SuP74214
SUP7515y
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-COMMON/C5/MOB(50),NBL(50),KC(50), KL(28):BSL(ZO):DXE(7):¢PI:U

SUP74230°

CONBON/CE/X, Y, nx,nyY., EM,EK,EKB. EKR, NP, HP, NB, NBOX.KODE; MODE. NBW,NBT SUP74240
COHHON/C7/CZERO»PHI PHITE DPHI,XL:NS.NTH,K:J:QR;Gi:QIBaOAN:1FR:THL$UP74250

COMMON/C87Ri0
PX=1.0/DX -

©IF(XL.EQ.0.09 60-TD 30

¥X=Y/xL '~ R

K1 . - -
mo 20 WN=1,7. :

PY=PX
DO 10 M=1,N
DOCK,2). = DECK,2) ~USDPHI*PY
IF (K EQs NTH) RETURN

K=K+1

) PYZPY#YX
- PX=PX&XL

" RETHRN

K=

D40 N=1,7"

:K=K+N

40.
;
%
CHASE

1

IF(h.bT HTM) REFUKN
Du(h,?)‘“ BO(K,2) -U*DPHI*PX
PX=PX#Y

RETURN

END.

- FORTRAN HLSTaU,D+CK

INGODE  IBMF
’ HASH
SURFOUTINE BASH

COMPLEX CZERO, VPIL,SS,D050, PHIW, SPHI, FHL.PHLTE, DPHI

COHHON/CIIKﬁOX(ZOUU):XE(S):YE(3):AR(3) X1,X2:;X3,X45Y1,Y2, BETA:NBS
PﬂMHUN/C3/Cu(1U,25:2),NT(10:2);NF(10.2) NTMAX(2),PXY.(28),FN(28)
COHHON/C4/VPIL(1275):SS(2000) DU(28,2),0(10,160, 3):PHIH(50):SPHI
COMMONYC5/M0R(50), NBL(EU):KC(bﬂ) KL(ZB):BQL(ZU}’DXE(7):T”1,U )
CUMMON/GC6/X,Y, DX Y, EM, EK, EKByEKR:NP,NP:NB:NBUX:KOD& MODE,NBW,NBT SyP7457d

"SUP7505(

SUP74260

‘SUP74270

SUP74280
SUP74290
SUP74300
SUP74310 .
SupP74320
SUP74330
SUP74343
SUP74350
SUP14660
SUP74370°
SUP74380.
SUP/4390
SuP74400

SuP74410.

SUP7442u
SUP7443u
Sup7444u
SUP74450
SUP74460 -
SUP7447U
sup744au
sup7<449uc
SuUP74500-
SUP74514
SUP7452(
SUP7453¢
SUP74540

SUP74560

COMMON/C7/CZERD, PHI, PHIIE:DPHI:XL sNS:NTH, K, J;QR, OlnﬁAB»QAN:lFR THLESUR74584

COMMON/C8/RHO

XP = X ) )
[FINS.FG.2) XP = X - X3
PXY = 1.0

no 10"-2)?8

PXY(N) = 0.0

T = NTMAX(NS)

I = SQRT(2. NeTH) = 0,5
IF(1D:EQ.0) 60 [0 60

K =1 )
[F(XP.EQ.Ueu) GO TO 49
YX Y/ XP

PX = XP

DO 30 N = 1,1
K:K'i'l
PXY(K) = PX
No 208 ¥ =1,

K=K+ 1. . -

- PXY(K) = PXY(K-1)=YX

PX = PX#XP

GO 10 60

PX = 1.0

PO L0 N = 1,10

PXY(K) = PX
' 95

KA i,

SUP74590
SUP74609
SUP74610
SUP74620"
SUP74630,
SUP74644
SUP74650-
‘SUP7466U
SUP74670-
SUP74680
SUP74690
SUP747.00
SuP74710
SUP74720
SUP74730
SUP74740
SUP747510-
SuP74761
SuP74770
SUP74781
SUP74790
SUP74800
sup74s810
sup74824(
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K=K+ N+1 SUP7483Y

50 PX = PXaY SUpP74841
60 NTM = NT(HQﬁE.NSﬂ SUP74E51L
2 = CO(MODE,1,NS) SUP74861

pZ = 0.0 SUP7487U
JF(NTH.FC.1) GO TO 80 SUP74880

PO 70 K = 2,NTH SUP74890

7 = 2 + PXY(KV*CO(MODE, K, NS) SUP749Qﬂ

KK = KL(K) SuP74910

70 pZ = p2 + PXY(KK)*CU(HODE,K.NS)GFN(K) SUP74921
§uxSS(NB) = YsCMPL X(DZ,EK#2) . " SuP74930
RETURN SUP74949
‘FND SUP74950

. FOKTRAN NLSTOU,DECK SUPI496U
ceour POUY ‘ SUP74980
SUBROUTINE POUT{IND) SUP74990
COMPLEX GZEKO,VPIU,S5S,N0,0,PHIN,SPHI,PHI, PHITE,DPHI _SUP7anU
NIMENSIUN CARNS (25,50) ERBREREE
DIHFNSION SHi5,6),SURF(2,3),CUD(7), C(50) SUPI‘UlU
anHONltllKPnX(/ﬂUO).XE(S) YE(3),AR{3), Xi:XZ.x3;X4,Y1 Y2,BETA;NBS SbPIbUZU
CUMMON/C2/AS, HMACH, FMACH{6), NFR[Q:FREU(IO);NHODE:HSURF LVPIC:LSSVPSUP/bOJU
rOMHON/Ld/CC(1ﬂ 28,2), Nl(10,2) NF(IU:Z):NTFAX(Z) PXY{25),FN(28) SUP75L41
PUHMON/(4/V‘Ir(L?Ib);SQ(ZBOU) DU(ZS 2),0¢10, 10.5):PHIH(50) SPHI SupP75050
COMMDN/L5/HUB(50? NPL&SU).KC(bO) KL(28):BSL(20):DXE(7)*lPI U Sup75p64

COMMON/EO/X, Y, D% Y, ER, FK, EXB,EKR, NP, NP, NB:NBOX;KUDE MODE,NBN-NBT SUP75079

COMMON/C7/C7ERD, P11, PHITE, DPHI, XL, NS, urn KsJ,0R,01,0AB, UAN, IFR, THLSUP 75080
COMMON/CB/REO SUP7Sn9u
DATA (SW{1,17,1=1,6)/26HMAP OF HACH BOX QVERLAY ON, SuP/5100
1 26HNING, TAIL, AND' DIAPHRAGH Sup751i14
2 264 (S) - WING »” ‘SUP751210
3 26H ($) - TAIL ’ Sup75130
4 26H 5) = HWAKE , SUP7514u
Y 26H () - DIAPHRAGH / SuP75150
PATA (SURF(1,1,1=1,3)/8BHHING »BHTATL STIHWING + AL / SuP75160
DATA COU/1HS,1H$, LHS,.LHS, LH$,1H, s 1H./ SUP/5170
GO 10 (10 ,28 , 50 ,40 ,50 ,60 ,70 ),IND SuP75184
Y0 WRITE(6,11)6 M, AS, #HU, XE(1), XEC4), X1,X4,Y1,Y2,Y2,Y2:%X2,%4,AR(12 SUP75190
1 AR(Z2),NBH,I'BT, iBS,NBS, ‘SUP75200

11 FURNAT(]hlllll//SHX 43HIAC/MAK hlSSlLE SUPERSUNIC A1RLOADS PROGRAHSUP75£1U

12 FORWMAT(LHO/,11X,23HTOJAL LHURUHISE BOXES -:l3p

1 Y/7/37%,30HFL [GHT CUNUITIUNS ANl hEUHElRY/lHU//15X»

13HMACH NUMBERSUP75220

2 =,F8.5,4X,16.0$PE:zD: OF SOUND =F10.3,4H L/T,4X,4HRH0=,E14,8//1H0/ SUP/523U
X54%X, 4HHING,18X%, . ‘ SUP7524y
S 4HVALL//722X,10HL ek« SIATION (L),2F22.3//22%,16HRO0T CHORD  (L),SUP/525¢

4 ?F?253// 27X%3515HL.Fe. SPAN

(L)»2F22.38//22X%X,16KHT.E

(L) /SUP75260

b ?F22.377 22X,316HIIP CHURD (L),2F22.8//722X,16HTOTAL AREA (L=L), SUP/527U
6 2F22.3// 22X,16HCHORDWISE BOXES ,119,122//722X, $UP75280
/16HSPANKISE BOXES 119, 122) SuP752¢%0
WRITE(6,12)0uB0X, DX, Y. SLiP75300

5X,11HBOX CHURD =, SUP7531¢

1 1P1EL12.5,2h L, 5X,104B0OX SPAN =,1P1E12.5.21 L/ ) SUP75320
WRITE(6,91) SuUP75330
NB = 1 'SUP753448
DU 17 NP = 51, HNR9X SUP7R350
MB = MOB(NP) SUP75560
[F(MB.GT.50) 63 10 800 SUP75170
B0 13 MP =z 1,48 SUP/5380
K = KBUOX(NB) SUP753910
C(ME) = CODCKY) SUP7540v

13 :NB- = NB + 1 SUP/5410
JTFINPLGT6) G0 T0 15 SuP/54210
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] uRITE'6,14)‘SH(l,uP),[ 1,5), (C(HP), HP= 1,ne> SUP75430-
-14 rORHAT(10X05A6.50A1) n N SUP7§449
- 69 70 17 ‘ - . - ,SUP75450
15 HRITE{6516): (C(HP),HP=1, MB). SU?7546m
16 FORMAT(40X;50A1) SUP75474
17 CONTINUVE . , . SUP7548).
‘60 TO 1000 - ] SOP75485

800 wR11E45,801) ’ ! SUP7549u
801 FORMAT(9X,52HWHEN nos EXCEEDS. 50' THE KAF PRINTING IS DISCONTINUED SUP75500.
1//1H0, 48H A CALGULATIUNS PROCEED IN MORMAL MANNER ) SUP75516

G0 10 100¢ 'SUP75520

20 WRITE(6,51)FREQUITRY » NBOX, EXR LEM SUP75530
kRITF(6,21)FH ‘EKB - SUP!bb4u

21 EURHAF(IH ,?ﬁx,u8HPlANAR VELGCITY PGTENTIAL INFLUENCE COEFFICIENTSSUIP75550
3 /148, 3UX.1HHHALH NOs =,FB.5,10X, SHKBAR =,F9.5/1H05,13X,1HI,5X,1HJISUP75560
2 10Xa5HNUBAI.5X:bhHUBAR 11X114HREAL VPIC(1,J),8X,14HIMAG VPIC(L,J)ISUP7557¢

¥ /1n )y B SUP7558
K=10 - : SUR75590

B0 22 1 = 1,NR SUP/H611

o 42 J = 1, i : SUP7/5610
BARNU = I =1 - . ~ 599756?u

- aARhu,= J=-1 . : SUP75 530,
=K1 : SUP/5640

22 HRITE(ﬁ 23) 1,JsBARKUY, BARHU.VPIC(K) SUP75650.
23 FORMAT(9X,216,4%, 9F10 1.2x.192522 5) : SUP75660
.80 10 1009 . SUR75670°
30 WRIVE(6551) FRFu(IEP) uuox EKR- L EH SUP75680
WRITF(6,31)MDNE" SUP75690

31 FORMAT(1R: ,21X, 39MUPPER VELUCLTY POTENTIALS. AND SOUKCE STRENGTHSSUP757DU
1 FOR MODE NG.1371H0,9X.1HN, 6X:1HH 5%, 2HNB, 7 X» 10HR PHI(N:H) 7%, 10Hlsup7571u

2 PHI#N,H)IOX,9HR SS(N, MY, 8X, 941 SSIN,KI/1H ) SuP75724,

~ 60 10 1000 « SuP75736
40 WRITE(6-541)uP, nv,qa PHI,SS{NB) SUPI5740
41 FORMET(4Y93!7 122E17.9,3X, 192511 5) SUP/5750
GO 10 3000 : : SUP7576 -

60 [F(NS.FU.3) Ga [0 100 SUPZ5770
%0 WRITE(6,51)F RFOGIFR); NBOX, EKR 2 E# SUP75781
5% FORMAT(1H1,53X,144H1SSILE SUPERSONIC ATRLOADS PROGRAM (CONT=D)// SUP’5790
X1H0. SUP75800,

1 8X,27HOSCYLLATURY FREQUENCY (CPS),F12.5, 14x,12,2bu BOXES IN CHORDSUP75811

2 DIRFCTION /11i0,8%,30HREDUCED FREQUENCY (SEMI CHORD),F9.5,14X,, SUP75820
3 23HFREE STREAH MACH NUMBER,F9.3,/1H 2 SUP758H30
HRITE(65101) SUKF(1,NS) SUP75841

101 FORMAT(’BX’ﬂSHInPUT MOBE SHAPE POLYNOMTAL CJEFFICIENTS FOR ,AG/ SupP/5851
1 2?X;62HPEF!RLNLFH 10 THE SURFACE LEADING ENGE- CENTERLINE INJERSECSUP75860

2TI0N //?X,4PMODP,20X' 7HCOEFFS ) ‘SUP75870

Do 102 1=1,:M0DE SUP7588U
NTﬁ=N$(loﬂS) SUP7569U

102 WRITE(6,103) ia(CU(]lu:NS)’J 1,NTH) ‘SUP/59UU
1063 FORMAT(IHUpl4 4\:1PlEl3 4/(9%4,1P7E13.4)) SUP7591¢
-109 leTE(6r51)FRFO(lFR):NBOX EKR GEM SuP/7592u
HRI]E(6a61)(SURF(laN9):l 1,2) 'SUP759§U

61 FORMAT(1H ,35X,23HBENERALIZED FORCES FOR 22A6/1H0,6X,4HDEFL,3X, SUP75940
1 4AHLOAD, 10X, 9HREAL PART,10X,9HIMAG PART,10X, 9HABS VALUE:lOX: SuP/595u

2 11HPHASE ANGLE //) SuUP/59610

G0 10 1000 SUP/597U

16 KRTIE(6, 71)J.K.UR,QI GAB» QAN SUP/59$U
IF (NSURF .t0. 1) Gu [0 632 )

IF CNS. NE.3) &0 T 1600 . SREEREER

632 KKK=2%NMODE
97
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NNN=2#K : ’ » RIZTITE2

NNNN=NNN-1 ; - . seuzEnes
CARDS(.J, NNNN)=QR - : T - - SERAREEN,
CARDS(J,NNN)=01 - - i SEBEINER

IF (J.NE.NHUDE) G T0 1080 . AERETEE

IF (K.NE<MNMODE) GO T0O 1000 ’ - - ERBRSBER
PUNCH 6969, C(CARUS(I], JJ) JJd= I:KKK): klzi:NHODE)I ) HEEREBEW

6969 FORMAT(6E12.5) FRBEERERS
71 FORHAT(IHO:IQ 1.7,2%, 1P3E19 5,0PF16. 3:4" DEG) SUR75994
91 FORMAT(1H1, 30X»94HHISSILF SUPERSONIC AIRLOADS PROGRAM (CONT=D)//) SUP76000
1000 RETURN SUP76010-
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