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ABSTRACT

Subsonic Kernel function, transonic box, and supersonic box methods
for cumputing unsteady aerodynamics are applied to the problem of inter-
action of a general trapezoidal wing with a downstream rectangular ébntrol
surface lying in the wake of the wing. The unsteady aerodynamic forces
are related to a set of collocation stations through a series of matrix
transformations,, interpoiations, and differentiations. The resulting
metrix is a set of aerndynamic influence coefficients (AICs) that are
directly applicable to flutter snalysis,

The transformation of the unsteady aerodynamics into AICs is pre-
sented as a separate discussion; followed by discussions for the develop-
ments of analyticel techniques for each flirht regime. The analytical
developments and a discussion of the basic single-planar-surface are
presented, followed by the complete two-surface solutions for the general
aerodynamic forces. Each of the three numerical methods is developed by
detailing the completo set of equuiions necessary to compute airloads on
the configurations considered., A computer program to determine the AIC
matrix for each flight regime is presented with a complete diicussion of
usage and logical flow, Also included ere program listings; flow charts
and sample irput end output problems. ‘
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PART V - SECTION A

TECHNICAL DISCUSSION OF THE TRANSONIC
BOX METHOD

When the flight spced approsches the acoustic speed (f,e,, transonic

flow), the Mach number is near unity and Equation 4.l can be rewritten
1 b, =M Rike, - k)
Syt Pz ikdy (5.1)

which is valid according tc Reference 6 if k>>!M-1'. Using this version of
the linearized flow equation leads to a éimilarity rule in transonic flow.
Air loads for Mach numbers near unity may be computed by a transformation of
the geometry and flow field to the equivalent problem at Mwl, The absence of
the ¢xx term because of ﬁz being of small order restricts the flow to one that
has no variation in local Mach number along the surface, This restriction
supplements the thin airfoil assumptions previously used in linearization, The
condition can be simply stated as
k> [1-My |

where ML is the local Mach number over the surface,

A pulsating doublet placed in the M=l free stream with the axis parallel
to the z axis is a solution to Equation ;1 and produces a velocity potential at

(x, y, z) given by

-1z ik | (-84 (yni? + (a- 5—’-}
(x-

where the doublet is positioned at the point (§,n,{). The doublet in tramnsomic

¢D=1k(z g_)_e‘(p

(5.2)
ZW(V~€)“

flow has no influence at points upstream of the line x=§, Consequently, the

potential ta zero in that region, The velocity potential due to a doublet is
discontinuous at the point (§,M,4).

That Equation 5,2 satisfies equation 5.1may be checked by substitution,

Furthermore, a solution to 5.1may be obtained by superposition. This solution
will be represented in the form

b(x,y,2) '%(ém (%2, §,1,0) dgdn’ (5.3)

nvl 1t may be further shown that in the limit as z —+0

[¢(X'Y;z)z+" ¢(xAY)z)z-J ® ¢(xo y)
206




A sheet of these doublets covering the wing, wake, and tail
will thea provide the required lifting antisymmetry and jump in potential
between upper and lower sides when the doublet strength function is determined

by the appropriate boundary conditions, The velocity potential required to
produce the necessary vertical velocity at a point (x,y) on the wing can be

determined by application of the tangential flow boundary condition

Vi 'H p(6sn) ¢ (x-§, y-n)dédn (5.4)
W ‘
where
] . 2: 1
lirmn 1 ik 1 | (v..:\\ Ve
_t - = - C rmon e O . =il ol St
V(x 93 Y I"‘) z._.o 2 d.)D 217 (x.e)!' cl(p[ 2 1% (0< o T'(X-g) !

.

b
The function ¢ is in effect the limit as £—~0 ofg‘;D vhen £= 0. It is,
consequently, the doublet downwash influence function when § <x. The zero

pressure jump condition is written here for the wake velocity potential in
terms of the wing trailing edge quantities .

® Wake = ¢Wpp exp I‘ik (x-3w ) (5.3)

and further matching of the tangential flow condition gives the velocity
potential required to produce downwash at a similar point on the tail as

Yo F H 85, ™ Bty yon) dbdn (5,6)
T4 Weke W

where the region of integration is over the entire doublet sheet forward of
the line £=x (sce Reference12),

Equations 5.4, 5,5 and 56 then constitute a system of equations whereby
the potential jump may be determined.
Y

~

- " , £t :-z—:_;/'.:?
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Figure 5.1 Transonic Box Overlay for a Typical Configuration 207"
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To compute the velocity potential distribution for each Mech number near
unity and reduced frequency greater than zero, following the approach developed
in Reference 1, we overlay the two surfaces and intervening wake with a system
of square boxes of relative length & udjusted so that box centers lie along the
x axis and the wing trailing edge and so that box edges lic along tho y axis, A
typieal box overlay on a trapegzoidal wing, wake, and downstream control surface
{4 shown in Figure 5.1,0nly boxes that have their centers within the respective
regions arc considered in this development.

If the potential function ¢(x,y) is approximated by a function which is
constant in each of the boxes and equal to the value at wcs center in the wake
region, the downwash condition on the wing and control surfaces is matched at
the center of each box, .

The boxes will be designated by n end v in the chordwise directior and by
m and W in the spanwise direction., Thea for (n, m) on the wing

Yo m % Z'E¢V0|'" A (n-v,|m-p])

(5.7
for (n,m) on wake,
¢n, . ¢WTE exp‘ [-ik (n:n\,i.,rg‘)’l (5.8)
) m h .
and for (n,m) on T, (v,p) on W, T, and wake,
W y oy
"'“‘,: % >I Pop P “‘f,"‘ i -ul) (5.9)

where n = x/A, m = y/A, v=§/A, and |.;= n/A are coordinates of the box centers
andvsn, The aeruviynamic influence coefficients (AIC's) are given by

A (n-v,|mi-u)) = H p (x-£, y-n) d§dn (5.40)

BO
AREA

and are computed for each pair of relative box locations by integration of the
doublet influence function, ¢, over that portion of the sending box centered
at (v,n) that influences the receiving point (n,m). Approximation formulas
and integration techniques for evaluation‘of the transonic AIC's are developed
In Refecence 12, '

Solutions to Equation 5,0 at each box center can be obtained most efficiently
by the separation of the terms in the nth row from the remainder of the sum to

208
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obtain the smaller system of equations for the wing, W,

%: Ao Imeuly s =w 22 Afnev, ImeiD)e,

- (5.11)

where the AIC's A(o, 'm-p.') represent the effect of every other box in the nth
row on th: mth box, and the double summation gives the contribution to ‘“he
downwash at the box center of all the boxes located in all the upstream rows,
Since the downwash is directly calculable from tangential flow considerations
(X,uation 5.4), and since the velocity potential to be computed at tie box center
is contained in a sum, Equation 51llhas to be applied to the entire nth row to
solve for the velocity potentials at all box centers in that row simultaneously.
The procedure would build up ithe velocity potential distribution over the wing
one row at a time until the trailing edge row -as completed, The numerical
complexity is not increased, however, by a large ..umber of box rows ;:ver the
configuration because the influence coming from more than 15 rows away is
negligible. Therefore, the AIC's for n-v>15 are not needed, -

With the wing trailing edge velocity pctential values now available, the
distribution is continued downstream in the wake region for all boxes by ai':nply
employing Equations5,8 for each box. This method adequately determines the
velocity potential distribution between the wing trailing edge and tail leading
edge under the assumptions that no rolling up of wing tip vortices occurs, The
downwash in this region is not readily computed, but fortunateiy is not required
in subsequent computations.,

To compute the velocity potential distribution on the tail, rewrite
Equation 5.9 in the smaller system of equations with the velocity potentials
in the nth vow segregated from the upstream influence., For (n,m) on the tail, T,

pz A(v, Im-p.l) ‘hnp}‘ x wn. m -vgn }E A(n-v, |m'l-‘|)¢v." (5.12)

where the terms are defined as above, Herc again the velocity potentials for
the entire nth row on the tuil ace computed at once, but with the double summa-

tion now extending at most 15 rows upstream, This upstream influence includes

contributions not only from the tail itecels, but also from the wake and wing
regfons included In the fifteen rows,

209
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PART V - SECTION B
TRANSONIC AIC COMPUTER PROGRAM DESCRIPTION

A FORTRAN IV computer program is presented which calculates
transonic unsteady aerodynamic influence coefficients for a variety of
single or tandem lifting surfaces. The computer solution is based on a
doublet superposition approach, and a square box approximation is employed
to reduce the integral equations to sums of constant values times
doublet strengths at box centers times integrals dependent upon relative
position, Mach number, and reduced frequency.

The various tandem configurations which can be analyzed are shown
in Figure 5,2. Also it is possible to analyze a single surface (the
wing). The aerodynamic surtaces are assumed to have a plane of syumetry
parallel to the free stream flow, The upstream surface must have an
unswept trailing edge and the rectangular irailing surface must have the
same spanwise dimension as the trailing edge of the wing.

The program allows up to 40 AIC control points. The AIC stations
must satisfy the following requirements:

(1) The chordwise rows must be parallel to the flow stream.

(2) The chordwise rows on a surface must have the same number of
control points,

(3) The control points in each spanwise row must have th- same
fractional chordwise location,

(4) ‘The origin for the AIC station coordinates and the wing and

.concrol surface coordinates must be at the leading edge root

of the wing.

Examples of acceptable AIC control point patterns for the tran-
tonic program are illustrated in Figure 5.3.

210
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The transonie program is presently limi:._' to 45 boxes on the
aerodynamic surfaces. This limitation does not irclude the diaphragm
boxes in the gap region. The restriction results from performing alt

operations on the computer in core without utilizing peripheral tape
and disc units,

The user specifies the number of boxes along the wing root and
the computer program determines the size of the boxes and overlay pattern
which will cover the planform. The box centers of the first chordwise
row will lie along the root of the surfaces. The Jast spanwise row of
boxes on the wing will have their centers on the trailing edge. If NBW
is selected by the user as the number of boxes along the wing root and
if the wing root dimension is Z(br, then the box size will be Ax A
where A= th/ (NBW -.5). Knowing the size of the boxes and the planform
geometry, the user can estimate if the 45 box restriction is satisfied.

An example of a typical box overlay is shown in Figure 5.4,

The transonic AIC computer program consists of a main program
(MAIN) and 20 subroutines and function subprogram, Execution begins
with MAIN calling subroutine DAIN which reads the input data. Control
then passes into a Mach number loop where a test is made to determine if
the Mach number satisfies the criterion |M -1.0} < 0.05. Subroutine
CODE is called to approximate the surface and gap regions with a sonic
box overlay. The output subroutine POUT is called and the input flight
concitions, geometry, and map of the sonic box overlay are printed. The
AIC station locations are also printed if the option is exercised, A

check is made In MAIN to determine if the number of boxes on the wing
amd controb wurlace does not exceed 45,
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The subroutine TRAMP is called hy MAIN to generate the sub-
stantial derivative matrix (+  The [W] matrix relates the Mach boxes
on the surfaces to the AIC stations and serves as a substantital

derivative operator. Subroutines called by TRAMP are CMAT, SMAT, TMAT,
BMAT, RMAT, and MINV.

Control passes into the frequency loop and a test is made to
determine that a non-zero frequency or reduced frequency is being considered.
Subroutine POT2H is called to compute in-plane velocity potential influence
coefficients for the reduced frequency. These coefficlents are dependent

only on the relative position of the boxes, the Mach number and reduced
frequency,

The main program now passes into & loop which examines each box
and for buxes on the surfaces, the subroutine PHIB {8 called to form the

product of velocity potentials computed for boxes within the zone of

influences times the appropriate velocity potential influence coefficient.

The influence of each box on the other boxes is constructed and
the resulting system of simultaneous complex equations is solved by the
subroutine MSIMEC to determire the velocity potential at box centers.

The velocity potentials are converted to pressure through a substantial
derivative operator constructed by subroutine SD2. Multiplying pressure
by the box ares yields the force at each box center on the surfaces.
These forces are transferred to the AIC stations through static consider-
ations thereby forming the AIC matrix. &his operation is performed by

subroutine FORCE, The output subroutine POUT is called to print the AIC
matrix.

21k




1.0 PROCESSING REQUIREMENTS

The input and output files used by the program are 05 and 06,
redpectively,

POUT, and DALN,

All read and write statements are contained in MAIN,
Peripheral tape and disc inputs are not used by the
program, Approximately 40,000 cells of core storage is required.

A standard input form of six 1l2-column fields per card is used
by the program. Floating pojint numbers (6E12.5 format) may lie
anywhere within the appropriate field but fixed point numbers (6112
format) must be right adjusted., Detailed instructions for data input

are given and liscings of data cards for sample problems are provided.




2.0 INPUT INSTRUCTIONS

Instructions for preparing input data for the transonic AIC

computer program are presented heve, The field location and format
for each quantity is specified. Any sac of units may be used for

geometric dimensions and acoustic velocity as long as they are consistent,

e.g., 1f inches is used for lengt, then the acoustic velocity must

have dimensions of inches per second. 1he required data and the sequence
in which the information is entered is as follows:

l.

Streamwise Coordinates (6E12.5 format)

P P OUi gy Y g Semesta - | v . — -

Column [ 1-12 [ 13-24_ ["25-3% | s | 49-60 | 61-72 |
L A W B,

Name | X(I) | X(2) X3 K@ 1 X(5) |
i X

e [ () @ [ @ | @® ! }

(1) X(1) Wing root leading edge toordinate

(2) X(2) wing tip leading edge coordinate

(3) X(5) Wing trailing edge coordinate

(4) X(4) Control surface leading edge coordinate
(5} X(5) Control surface trailing edge coordinate

A sinle surface, the wing, may be anaiyzed by setting X(4) and X(5)
equal to X(3), The various configurations are generated as shown in
Table 5.1 . The origin for the planform and AIC station coordinates

must be at the leading edge root of the wing, therefore X(1) and Y(1l),
described below, must always be zerc.

bpnnwlnc Lnuldlnntvﬂ and Acoultlc Velocity (6E12 5 format)

Columa | 1-12 l 03526 | Tasaa6 [ 37-48 ".;.--_‘91_6_9_ I TRTH
Name l Y(1) Y(Z) oo ___.Y_(__3_)~__ L _§O_UNP i . . ‘
Item ’ (1) § __(_22__. . (3) (4)* o i ]

(1) Y(l) Wing root spanwise coordinate

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

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

(4) SOUND Speed oi sound at altitude for which analysis is performed
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TABILE 5,1 OPTIONAL CONFIGURATIONS

CONFIGURATION

RECTANGULAR

DELTA

TRAPEZOIDAL

! TRAPEZOIDAL (CROPPED)

DELTA (CROPPED)

CHORDWISE
COORDINATE

X(Q1)
X(2)
X(3)
X(4)
X(5)

X(1)
X(2)
X(3)
X(4)
X(5)

X(1)
X(2)
X(3)
X(4)
X(5)

X(1)
X(2)
£(3)
X(4)
X(5)

X(1)
X(2)
X(3)

= 0,0
= 0.0
> 0.0
z X(3)
z X(4)

= 0.0
> 0.0
X)2)
z X(3)
z X(4)

= 0.0
> 0.0
X(2)
X(3)
2 X(4)

v

= 0.0
> X(1)
> X(2)
2 X(3)
2 X(4)

0.0
> 0.0
> X(2)

X(4) 2 X(3)

X(5)

218

z X(4)

SPANWISE
COORDINATE

Y (1)
Y(2)
Y(3)

Y(1)
Y(2)
Y(3)

Y(1)
Y(2)
Y ()

Y(1)
Y(2)
Y(2)

Y(1)
Y(2)
Y(3)

= 0.0
0.0
> 0.0

0.0

> Y(2)

0.0

L}

\%

Y(2)

0.0
0.0
> Y(2)




General Information (6I12 format)

Column | 1-12 13-24 25-36 37-48 49-60 61-72

Name NMACH KF y NFREQ NBW LPUNCH

Item | (1) (2) (3) 4 1)

(1) NMACH Number of Mach numbers: (Maximum 6)

(2) KFr Option to input frequencies or reduced frequencies:
KF = 0 frequencies
Kf = 1 reduced frequencies

(3) NFREQ Number of frequencies or reduced frequencies at each

Mach number (maximum 10)
(4) NBW Number of chordwise boxes on wing
(5) LPUNCH Option to punch AICs on cards;

LPUNCH = 0 ao punched output

LPUNCH = 1 punch AICs for wing only

LPUNCH = 2 punch AICs for control surface only

LPUNCH = 3 punch individual AIC matrix for wing
and control surface

LPUNCH = 4 punch total AIC matrix for wing-control

surface combination

The AIC matrices are punched by rows with a 1P6E12.5 format. Each
row of an AIC matrix begins on a new card.

o)
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Mach Numbers (6E12.5 format)

Column [1-12 [ 13-24 24-36 37-48 49-60 61-72 !
Name  |FMACH(1) | FMACH(2) | FMACH93) | FMACH(4) | FMACH(S) | FMACH(6)i
Item | (1) ¢ (2) NG G e

(1) FMACH (1)
(2) FMACH (2)

Mach number

Mach number

(NMMACH) FMACH (NMACH) Mach number

Enter NMACH values of Mach number (see Part 3, Item l). Mach numberas
must be in the range 0.95 to 1.05.

Frequencies (or Reduced Frequencies) (6E12.5 format)

Column | 1-12 | 13-24 25-36 37-48 49-60 61-72
Name FR&Q(I) ' FREQ(2) FREQ(3) FREQ(4) FREQ(5) FREQ(6)
Item . 1@ (3) ) (5) (6)

Input NFREQ values of frequency or reduced frequency (see Part 3, Items
2 and 3). Keduced frequency is defines as kr = 3%—21 where b, is the
semi-chord of the wing root, U is the free stream velocity and w is

the oscillatory angular frequency in radians/sec

(1) FREQ (1)
(2)  FREQ (2)

frequency (CPS) or kr
frequency (CPS) or kr

(NFREQ) FREQ (NFREQ) frequency (CPS) or kr

[T NFREQ »6, continue input of FREQ (7) to FREQ (NFREQ) on new card.

Q20
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Number of AIC Stations (6112 format)

Column { 1-12 13-24 25-36 37-48 49-60 61-72
Name NXWING NYWING NXCS NYCS

Item (1) (2) (3) (4)

(1) NXWING Number of chordwise AIC collocation stations on wing
(2) NYWING Number of spanwise AIC collocation stations on wing
(3) NXCS Number of chordwise AIC collocation stations on

control surface. Set equal to zero if analysis is
for wing only

(4) NYCS Number of spanwise AIC collocation stations on
control surface. Set equal to zero if analysis is

for wing only.

Spanwise Location of AIC Statiouns on Wing (6El2.5 format)

Column | _1-12 13-24 25-36 37-48 49-50 61-72

Name _éIC(l,W) YAIC(2,W) ! YAIC(3,W) | YAIC(4,W) | YAIC(5,W) | YAIC(6,W)
Item (1) (2) (3) (4) (5) 1 (6 |
(1) YAIC(l,w) Spanwise coordinate of first row of AIC collocation

stations on wing
(2) YAIC(2,W) Spanwise coordinate of second row of AIC collocation

stations on wing

(NYWING) YAIC (NYWING, W) Spanwise coordinate c¢f last row of AIC

collocation stations on wing

AIC station rows are numbered from root to tip of surface. If

NYWING >6, continue input on new card(s).

221




8.

Spanwise Location of AIC Stations on Control Surface (6E12.5 format)

Column l-lg‘ 13-24 25-36 37-48 49-60 61-72 ”?
Name [YAIC(1,CS)FAIC(2,CS) |YAIC(3,CS)|YAIC(4,CS) |YAIC(S, CS)| YATC(6,CS) '
Item | (1) | (@ 3) (4) (5) 6

(1) YAIC(1,CS) Spanwisce coordinate of first row of AIC collocation
statlons on control surface
(2) YALC(2,C8) Spatwise coordinate of sccond row of AIC collocation
statfons on control suriace

. . .

(NYCS) YAIC(NYCS,CS) Spanwise coordinate of last row o{ AILC collocation
stations on control surface
For NYCS 6, continue

AIC station rows are numbered from root to

Omit this input if only the wing is analyzed,
input on new card(s).

tip of surface.

Chordwise Location of AIC Stations on Wing (6E12.5 format)

e e———————a -, o - —cavam,

Colunn| 1-12 _ |13-24 25-36 [37-48 ‘ 49-60 | 61-72
Name XAIC(W,1,1)| XAIC(W,1,2)XAIC(W, 1,3) STNUN TR SIS |
Item | (1) ) (3 ) _.1.$) N ON

(1) XAIC(W,1,1) Streamwise coordinate of first AIC collocation
station in first row on wing
(2) XAIC(W,1,2) Streamwlse coordinate of second AIC collocation

station in first row on wing

(NXWING * NYWING) XAIC (W, NYWING, NXWING) Streamwise coordinate of 1last

AIC collocation station in
last row on wing
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- 9. continued
Streamwise numbering sequence is from leading edge to trailing edge
(see Figure 5,3 ). Continue input of values for each row immediately

after the last value of the preceeding row; do not begin input of

each row on new card.

10. Chordwise Location of ATC Stations o. Control Surface (6E12.5 format)

Column| 1-12 13-24 zé-géii]}z:ﬂgjf_:§2:990~4:::§i;7§7
Name XAIC(CS,I.1)XAIC(CS,1.2)XAIC(C§,1.3)... ~ ces . *r,m_L&&,g
Item | (1) | (@ 3) (%) (5) (6)

Procedure to input streamwise coordinate location of AIC stations
on control surface is the same as wing above. Omit this input if

only wing is analyzed.
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3.0 SAMPLE PROBLEMS

The operation of the transonic AIC program is demonstrated with three

sample problems. A trapezoidal wing-rectangular control surface combinatiocn,

n cropped trapezoldal and a delta configuration are analyzed. Explanation

of input parameters and complete listings of input cards and computer
output arce glven for each sample problem.

Sample Problem 1.

Transonic AIC's are obtained for a trapezoidal wing and rectangular
control surface. The planform geometry and AIC stations are shown in
Figure 5.5. ‘the dimensional unit used for length is feet, therefore the
acoustic velocity is entered as feet/sec. Five boxés were specified for
NBW. The box overlay, which is included with the output, has 21 boxes on
the wing and 10 on the control surface, thereby satisfying the 45 box
limitation. There are 10 diaphragm boxes in the gap area. The analysis
is performed for M = 1.0, k= 0.10 and a = 1116.87 ft/sec (sea level).
Input parameters are summarized below and a listing of the input data
cards and computer output follows.

X(1) = 0.0' X(2) = 1.0' X(3) =2.,0' X(4) = 3.0' X(5) = 4.0'

Y(1) = 0.0' Y(2) = 0.0' Y(3) = 2.0

SOUND = 116.87 f{t/sec acoustic velocity (sea level)

NMACH = 1] number of Mach numbers

KF =1 input reduced frequency

NFREQ = 1] number of reduced frequencies

NWW ~ 5 number of chordwise boxes on wing

LPUNCHE - 4 punch combined wing-control surlface AIC matrix
on cards

FMACH (L) = 1.0 Mach number

FREG () - 0,10 reduced frequency

NXWING = 73 number of chordwise AIC stations on wing

NYWING O number of spanwise AIC stations on wing

NXCs 2 number ¢f chordwise AIC stations on control surface

NYGH = 3

number ol spanwisc AIC stations on control surface

o2h
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YAIC(1,W) = 0.2'
YAIC(4,W) = 1.4'

7AIC(1,CS) = 0.4'

XAIC(1,1,W)
XALC(2,1,W)
XAIC(3,1.W)
XALC(4,1,W)
XAIC(S5,1,W)

XAIC(1,1,CS)
XAIC(2,1,CS)
XAIC(3,1,CS)

#

]

.
"

0.575'
0.725'
0.875'
1.025!
1.175'

3.25'
3.25'
3.25!

YAIC(2,W) = 0.6'
YAIC(5,W) = 1.8'

YAIC(2,CS) = 1,0'

XAIC(1,2,W) = 1,050
XAIC(2,2,W) = 1,150
XAIC(3,2,W) = 1.250'
XAIC(4,2,W) = 1,350°
XAIC(5,2,W) = 1.450"

XAIC(1,2,CS) = 3.75'
XAIC(2,2,C8) = 3,75
XAIC(3,2,C8) = 3.75'

YAIC(3,W) = 1.0'

YAIC(3,CS) = 1.6'

XAIC(1,3,W)
XAIC(2,3,W)
XAIC(3,3,W)
XAIC(4,3,W)
XAIC(S,3,W)

1.525'
1.575'
1.625'
1.675'
1.725'
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Sample Problem 2,

A cropped trapezoidal wing is anelyzed for M = 1.0, k = 0.10 and

‘16,87 ft/sea (sea level). The trailing surface is removed from the
anal, 3is by setting X(5) = X(4) = X(3). The wing gzometry and AIC
stations are shown in Figure 5,7, Six chordwise boxes were specified
for the wing. The vesulting Dox overlay has 33 boxes. Input inforuation

is summarized below and a listing of the data input cards and computer

output follows,

X(L) = 0.0'
Y(1) = 0.0’

SOUND = 116,87 ft/sec

NMACH = 1

FK = 1

NFREQ = 1

NBW = 6

LPUNCH = 1
FMACH (1) = 1.0
NAWING = &
NYWING = 4
NXCS = 0

NYCS = 0

YAIC(1,w) = 0,2'
YAIC(4,W) = 1.8'

XAIC(L,1,W) = 0,100

X(2) = 1.0'
Y(2) = 1.0’

X(3) = 2.0'
Y(3) = 2.0'

X(4) = 2.0' X(5) = 2.0'

acoustic velocity (sea level)

number of Mach numbers

input reduced frequency

number of reduced frequencies

number of chordwise boxes on wing

punch wing AIC matrix on cards

reduced frequency

number of chordwise AIC stations on wing

number of spanwise AIC stations on wing

number of chordwise AIC stations on control surface
number of spanwise AIC stations on control surface

YAIC(2,W) = 0.7' YAIC(3, W) = 1.3'

XAIC(1,4,W) = 1.900°

XAIC(2,1,W) = 0.100'

XAIC(2,4W) = 1,900'

XAIC(3,1,W) =~ 0,380'

XALG(3,4,W) = 1,915

XAI(4,1,W) = 0,.860'

XAIC(4,4,W) = 1,940

XAIC(1,2,W) = 0,700’ XAIC(1,3,W) = 1.300'

XAIC(2,2,W) = 0,700' XAIC(2,3,W) = 1.300'

XAIC(3,2.W) = 0,900’ XAIC(3,3,W) ~ 1.405'

XAIC(4,2,W) = 1,220’ XAIC(4,3,W) = 1,580'
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Sample Problem 3.

Transonic AIC's are computed for a 45° delta wing at M = 1,01,
{ = 5.9 ¢ps and a <1116,87 ft/sec (sea level). Figure:,y shows the
wing geometry and AIC statioas. The trailirg surface is removed from
the analysis by setting X(5) = X(4) = X(3). There are 8 chordwise boxes
on the wing and a total of 36 boxes in the overlay. Input parameters are
summarized below and a listing of the data input cards and computer

output follows,

X(1) = 0,0’ X(2) = 2.0 X(3) = 2,0' X(4) = 2,0' X(5) = 2.0'

Y(1) = 0.0’ Y(2) = 0.0’ Y(3) = 2.0'

SOUND = 1116.87 acoustic velocity (sea level)

NMACH = 1 number of Mach numbers

KF = 0 input frequency

NFREQ = 1 number of frequencies

NBW = 8 number of chordwise boxes on wing

LPUNCH = 1 punch AIC matrix for wing on cards

FMACH (1) = 1.01 Mach number

FREQ (1) = 5.5 frequency (cps)

NXWING = & number of chordwise AIC stations on wing

NYWING = & number of spanwise AIC stations on wing

NXCS = 0 number of chordwise AIC stations on control surfac

WCS = 0 number of spanwise AIC stations on control surface
)

YALC(1,W) = 0,2' YAIC(2,W) = 0,6' YAIC(3,W) = 1.0°

YALC(4,W) =~ 1.4

XAIC(],1,W) = 0.560° XAIC(1,2,W) = 0.920' XAIC(1,3,W) = 1.280°
XATIC(1,t.W) = 1.640°

XATCG(2,1,4) = 0.880" XAIC(2,2,W) = 1.160' XAIC(2,3,W) = 1.440"
XALG(2,4,W) = 1.720°

XALC(3,1,W) = 1.200" XAIC(3,2,W) = 1,400 XAIC(3,3,W) = 1.600'
xAxcfa,aﬁwg ~ 1.800' (,2,W) (3,3,W)
XAIC(4,1,W) = 1,520 XAIC(4,2,W) = 1,640" XAIC(4,3,W) = 1.760"
XALC(4,4,W) = 1.880°
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CMAIN

A

5

) 4

1?7

5HN

Sa6n

MAIN

COMPLEX Z,W,F.VPIC,DS,PHIN.CK,ZERO,PHI,PHITF,DPHI, ‘
1 SPHI.ASQ.EXF.AIC

DIMENSION ASQ(40,4n),F(45,45),5(4%,45).R(4%,49),C(4Y.45),8(45,42),
1 T(45,45), TEMP(45,45) . TH(45,45),T1(45,45),Tn(4>,45)
COMMON/CY/KBOX(LNUD) XE(S)s YE(3) ARCI)I» XK1 o X2 X3, X4, Y1 ,Y2,BETA,NBS
COMMON/C2/AS.NMACH,FMACH(6),NFREQ,FREQ(10),NMODE, NSURF ,» LPUNCH
COMMON/CI/VPIC(8N,15%),NS8(2N025) . PHIN(5U0),CK(40),DXECO6Y, TP, KF
COMMON/CA/MOR(10N) ,NBL(100),FO. IFR, XL, NS, NTM,NBW,NBRT

COMMON/CS/X, Y, NX. DY, EM.EK,EKRB,EKR,NP,MP,NB.NROX,KODE. MODE
COMMON/CS/CZFRO.PHI,PHITE.DPH] . SPHI,RHO,NXCS.NYCS,NYaX(4n)
COMMON/CR/XAICCLN, 10,2), YAICCLN,2) ,NXBX(40),NXBXCS,NYNINB,NYWING
COMMON/CO/N(AY . 45 ). AIC(45,4Y)

FOUIVALENCE (.S .R),(ASO, W:.B),(DS,F,TM), (AIC. TENP)

CAILL DAIN

IF (NMODE .1LF. 45) GO0 Y0 »

HRITF (4,8)

FORMAT (1H1,5X.50H NUMRER OF AIC STATIONS EXCEFDS MAy ALLOWABLF (4
15)/5%X,16H CASE TFRMINATED)

60 10 1

CONTINUE

DO 10un MACH=) . NMACH

FM = FMACH(MACH)

CALL CODE

CALL POUT(1)

CALL POUY(2)

NTRS=0

NG 7 I=1.N8S

NTRS=SNTRS+NXBX(I)+eNXBXTS

If (NTRS .LE. 4%) 60 TO 1/

WRITF (6,14)

FORMAT(IH],HX,148H NUNYFR OF MACH BOXES EXCEEDS MAX A{LOWABLE (15)
17/9%X,146H CASE TFRMINATED)

8O 10 1

CONT INUE

TPU=TPI/{ASeEMN)

RFM = DX

CAtL TRAMP (?,NTRS.NTCS,S,R,C,B,T,TR, TI,TH)

DO %0 [=1,NTRS

no «%n J=1,NTCS

TEMPCL,JI=TR(T. D)

CALL TRAMP (1t .NTRS.NTCS,S,R,C,R, T, TR, 11,TN)

PO 6 1=21,NTRS

no véany J=1,NTCS

TROL, YSTEMP (Y. )

No whn JFR = ,NFREOQ

1F (KF FQs ') FRLOCIFR)SFREQ(IFR)#FEMACH(MACH)®AS/ (TRI*X1%0aY)
FKrt REO(IFR)sTPU

TH e K. FQello ) GG TO Q40 '
FKR =FK®RFM

FKR =z FKeX1/7?,n

NHOUF=NTCS ‘
CAlL POT?H

ARB:EKe DX

FXF-CHPL X(COS(ARRB) . ~=SIN(ARB))

no »0n MODE=" ., NMONF !
X=n_5eDX

NH~

Ny -0y NP=1,NROX

MR=MOH(NP) 252

L4




11
12

21

13

»?

26

/0

25

3N

39

HN

(31]

NN

178

177

Y=0n_1{

KONt = XBOX(NB)

NS =1

80 10 (17,11.12,11,51,120).KO00UF
NS =?

DO 20 MP=L, MR

SPHI = CZERO

TF(NP.GT. 1) CALL PHIB

If (NS .EQ. ?) 6O TO 13

IR=t

No 21 1L=1,MP

TR=IR«NXBX(TL)

TR=1ReNP=NXBX (1)

80 10 24

tR=t

N0 »? 1L=1,NRS

TR=IR+NXBX(IL)

D0 3 IL=1,MP

IR=TR+NXBXCS

IR=1R-NROX+NP

SR=TR(IR, MODF)

SI=1I1(IR, MODF)sTPIeFREQ(IFR)/{FMeAS)
CK(MP)I=CHMPLX(SR,St) '
DS(NBI=CK(MP)

DS(NB) = DS(NB) - SPHI

Y = Y+DY
NB = NB+1
N8 = NB-MB

DO s0 1Q=1.MR

BO 30 JG=1,MR

1J0 = TABS(10-J0)+1

ASQC10,JQ) = VPIC(1J0,1)
1F(JQ.E0.1) RO TO 30

1Ja=10+J0~-1
ASOCIN,JQ)=ASQ(I0,20)+VPIC(IJVO.1)
CONTINUE
LSO=NSIMEL(4n,MB. 1+ ASQ.DS(NB))
IF(LSU.EQ.1) GO TO 39

680 10 901

COYTINUE

Y = 0,0

IF(NP.NF.1) QO TO 5t

N0 4% MP=1,MR

NS(MP) = DS(MP)I®2,N/3,1419927
LOHT INUE

1F (KODF.NE.1) GO TG &N

BO 0 Mpei,MB

NSINB) = PHIW(MP)I+(DS(NB)-PHIN(MP))®2.0/3.1415927
NB=NB 1

NBzNB-MR

CONTINUE

NO 100 MP=1,MH

IF(KODF.FO.A) PHIW(MP)=DS(NB)SEXF
TF(NP.EQ-NROX=1) PHIW(MP)=DS(NR)
PHITF = DS(NR)

TF(NP.FUNROX) PHITF = PHITE*(PHITF=PHIW(MP))#DXE(H)
PHT = DSINB)

B0 T0 (128,101, 10248.121.,121.1727),K0NDE
IC»n

nNo 1727 1L=1,MP

IC=1CHNXRX(IL.) 253 ;




i

1C=1C+NP=NXBX (1)
80 T0 126
1 12 IC=»
PO 123 1L=1,NRS
923 1C=1C+NXBX(IL)
DO 124 1L=1,MP
1724 1C=1C+NXBXCS
IC=1C~-NBOXeNP
176 AICCIC,MODE)=DS(NB)/FN
147 CONTINUE
NB = NB ¢+ 1
10 YsyYeDY
80 10 200
120 N0 139 MP=1,MH
DS(NB)=PHIN(MP)
PHIN(MP) = FXFoPHIN(HP)
CX(mP)=CZERO
130 NB = NB+1?
200 X = XeDX
San CONTINUE
CALL SN2 (S,R,C,R:,T,TR. TH)
DO /01 [=21,NTRS
N0 /01 4=1,NTRS
Si=t.
1F (1 +EQs J) SI=TPI®FREQ(IFR)/(FMeAS)
SR$‘"(|0J)
71 MY, J)=CHPLX(SR,SI)
NO /07 1=1,NTRS
no /02 JY=1,NTCS
F(T,d)=(Nh 0,0, 0)
NG /0?7 X=1,NTRS
742 FCL,D)sF 0L, DV eMET,KINATICEK,J)
CALL FORCE (R)
NO /0K Is1,NTCS
PO /084 J=1,NTCS
AT, 3)=(h.n,0.0)
N0 /NK K=1,NTRS
Z=ﬂHPLX(C(loK)'FO/(u.50(TP|¢FRF0(IFR))”"(YE(J)-YE(!))O(XE(3)-XE(
11))a02),0.0)
7R AICCI,J)=A1C(1.J)-28F(K,J) :
NALL POUT(3)
1F (L PUNCH .BT. n) CALL POUT(4)
oD FONTINUF
1009 COMNTINUF
a0 10 1
END

254
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CENRCE FORCE

140

10

A

AsN

A

A

2un
710

SURKOUTINE I 0ORCE (R)
TOMPLEX CZERO,PHI.PHITF,DPHI.SPHI

. COMPLEX VPIC.DS,PHINW,CK

NIMENSTON R(1,45) :

COMMON/C1/KBOXCLAA), XE(S)» YECI) JARCI) 4 X1, X2, X3, X4, V1, Y . BETA.NBS

COMMON/G?/AS. NMACH, FMACH(6), NFREQ,FREQ(10), NMODE, NSURF - LPUNCH

COMMON/CI/VPICIBNA,1%) , NS(2N2%5 ) PHIW(SL)CK (41 ), DXECOY, TPI.KF

COMMON/CA/MOR(ION) , NBLCLIDO),FO, IFR.XL,NS.NTH.NBH,NRT

COMMON/CS /X, Y, NX. DY, EM,EK, EKA,EKR, NP, MP, NB, NBOX,KODE . MC.:T

COMMON/N6/CZFRO,PHI,PHITE, DPHE . SPHI,RHO,NXCS,NYCS,NYRX (" .

COMMON/CR/XATCCLN,10,2), YATCL)0,2) . NXBX(41),NXBXCS, NYWIN:, NYWING

NSUK=NXBX (1)

MB=MORB(NBOX)

NMBXW=1

no 0 J=1,MR

NMRXW=NMRXW+NXRX( 1)

KROW=NXWINGeNYWING+NXCSeNYCS

KCOL =4

Do 10y }=1,MKA '

KCOL =KCOL+NXRX (1) +NXRXOS

DO 151 1=1,XKROW

RO '50 J=1,KR0l

R(l.J):ﬂoU

NO ¢ni) §=1,MR

NCK =1

FRR=1,.0

FRT=1.0

FOF = 1,0

YR=NYFLOAT(I1)~DY

1I=NYWING-1

N ~tn 111=1,11

IF (0.5« CYAIR(TET,1)+YAIC(LIT#+1,1))=YE(L) .GT. YR=.%«DY) GO TO 0Sv

CONY INUF

T11=NYWING

80 10 A21

CONTINUF

IF (YR=Neno0Y .LTe to5e(YAICCIIL,L)+YAIC(IT
YReloalY BT, o0 (YAICCIIT.3)*YALICCII

IF (NCK «EQ. ») GO TO A20 :

FRR=(H.H8(YATCCTTT )2 YATCCITE+2,2))=YEC1)=YReN . 5aDY /DY

FRY:1 ,n=FRB

NROWZNXWINGs (1 T1=1)

NCOL =0

nO ehn T1ET=0,1

NGO =NCDL oNXRXCTTTT)

NGO =NCOE -NXRX(T)

KK-NX2X (1)

Do 9% K=t XK

N /700 g1, NYWIND

IF (XAICCEa 11 i1 )=XECT) oBFe (FLOATO(NXBX(1)-NXHX(I)+¥i=.b)abX)

100 10 7240

TFOCXATRONXWINA, LET.1)=XE(Y) olE. (FLOATONXBX(1)=NXBY(T)+K)=.5)e
inxy 6o 10 7220

TE (XAICCD o TT L U)=XEC1) «BTe (FLOATONXRX(1)-NXBX(I)iK)=on)abX)
180 10 /b

CONT TN

NRF - NROW)

NEF-NCOL K

R{NRF,NCF )=fRH

IF (] .FQ. 1) R(NHF.NCF)=R£;;F.NCF)Gﬂ.h

YE(Y) <AND.
YE(1)) NCK=1

—

f¢+1.1))~
I+1,1))~-




= = v Sy

1F (K FO. KK) R(NRF.NCF)I=R(NR- ,NCF)en.Y
1F (1 JEQe MBS FOF = (YE(SI=YEIV)=-(FLOAT(MR)=1.n)aDY)y/DY
1P (1 .FO. MR) R(NRF.NOF)I2ZRINP: ,NUF)eFOE
B3 10 74n
7.0 NRF=NROWINXWINR
NCF=NCOL+K
R{NPF ,NCF )=FRR
TF (1 «FO« 1) R(NRF,NCF)ZR(NRF,.NCI en,5
IF (K .FQ. KK) R(NRF,.NCF)=R{(NRF,NCF)ep."
1F (1 FQ. MR) FOF = (YE(S)=YE(1)=(FLOAT{MR)-1.5)0DY /DY
IF (1 FQ. MR) R(NRF,NCF)=R(NRF,NCF)eaF01.
80 10 740
7.0 RISXAIC{I, V1T, )=XF(1)=(FLOATI(NXBXC(L)-NYXRX(1)¢K)=UsreDX
RA=XAICCI, LIt )=XATIC(J=1,111,)
NRF =NROW+ J
NCF=NCOL +K
RINRF ,NCF)=(t,n=RI/RI)eFRB
RINFF =1 ,NCFI=(RL/RN)#FRB
IF (1 EQ. 1) R(NRF,NCF)=u.H*R(NRF.NCF)
IF (1 JFQ0s 1) R(NRF=1,NCF)I=U.9R(NRF~1,NF)
IF (K .FO. KK) R(NRF.NCF)xR(NRF,NCF)eD.">
TF (K EQ. KK) R(NRF=),NCFI=R(NRF=1,NCF)an,5
IF (1 «EQG. MR) FOF = (YE(S)-YE(1)-(FLOAT(MR)-1 ‘eDY)/0Y
TF (1 JEQ. MR) R(NRI,NCF)I=R(NRF,NCF)efFOE
IF (1 +FQ. MR} R(NRF=1,NCFISR(NRF~1,NCF)efOF
740 CONTINUE
IF (NCK «EQs 1 .AND. K .EN. KK) B0 T0O 700
80 10 740
760 DO Kby KT=1,KK
NO +08 JT=1,NXWING
IF (XAICCI, 1011 1)=XE(1) GFe (FLOAT(NXRX(1)=NXBX(I)+¢KT)=.5)anX)
160 1L RN
TF (XATCONXWING, E1T¢1,1)=XF(1) LE. (FLOAT(NXBX(1)=-NYBX(1)+KT)=.5)
1#DX) GO YO w2y
IF (XATCUJY, 11141, )=XF(1) +BT. (FLOAT(NXBX(1)~-NXBX(1)+KT)=eb)ubX)
160 10 A4N
Aun CONTINUF
RN NRF=NROWSNXWING+
NCF=NCOL+KT
RINRF ,NCF)=FRToF O
IF (KT FQ. KK) R(NRF,NCF)=R(NRF.MCF)aD.5
80 10 A4
A20 NRF: NROW+Z?oNXWING
NCF:NCOL *KT
R(NKF ., NCF )zt RTeFOE
1F (KT FQ. KK) R(NRF,NCF)I=R(NRI .NCF )N, 5
8D 10 HAD
RAN RI=XAICCIT I Lo 1) XE(1)=(FLOAT(NXBX(1)=NXBXCTI)*KT)-tio»)eDX
RA=XAICCIT T T v Lo YuXATC(ST=1,1114+1,1)
NRF -NROW'NXWINGeJT
NCF:NCOL+KT
RINRE NG )21 hiaRI/RI)0FRT#FOF
RONRF=1.NCF)=(R1/RA)SFRT*FOR
TE (1 #0e 1) RINRF,NCF)=ti.SoR{NRF . NCF)
1F (1 «FQs 1) R(NRF=1,NCFIZ0.59R(NRF=1,NCF)
IF (KT JFU., KK) ™ NRF,NCF)zU.»*R(NRF,NC})
IF (KT .HQ. KK) NRF-t ,NCF)2n.5aR(NRE=~i,NCF)
A4 CONYINUF

Aot CONTINUF
750 CONYINUF
Al CONY IENUE 256
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4.0

430

A0

9un
9110

/N

-

DO ahu f=1,M

KK=NXHX[S

NCK=h

FRR=1 .1

FRTY=1.0

FOF = 1,0

YR=NYaFLOAT(1)~DY

11=NY(CS-1

0O atu I111=1.11

IF (.5 (YAICCTIT,?)+YAIC(IIT¢1,2))=YE()) GY. YR=-.%DY) GO TO 43¢
CONTINUE

111=NYCS

G0 10 420

CONTINUF )

[F (YR=0.500Y ,LTe De58C¢YAICCIIL.Z)OYALCUTTT*142))=Y(1) AND.

i YReHHODY BT L H8(YAICCITT, 2)eYALCCITT1,2))=YR(1)) NUK=!?

1F (NCK +EQ. n)Y GO TO 420
FRA=(O.H0(YAIRCLTL.2)oYAICCITL21.2))=YE(1)=YReN,5¢DY) /DY
FRY.1.n-FRA -

NROW=NYXWINGONYWINGHNY e (11]=-1)

NCOL =NMBXWe (T-1)eNXBXL..

DO b K=1,NXHXCS

N0 whw J=1,NXS

IF (XAICCL,0T11.2)-XE(])) «GEs (FLOAT(NBOX=-NXBXCS+K)=ot)®bX)

160 10 910

IF (XATCINXCS,I11.2)=XE(1) oLE. (FLOAT(NROX-NXBXCS+K1~.2)eDX)

180 Y0 920

IF (XAIC(JoIT1.2)=XEC1) 48T« (FLOAT(NBOX=-NXUXCS+K)=s=)*DX)

160 TO 940

CONT INUE

NRF=NRONW+1

NCF=NCOL K

R(NRF,NCF)=FRH

1F (1 .#Q. 1) RINRF,NCF)I=R(NRF.NCF)®p .5

IF (K .FO. 1) R(NRF.NCF)=R(NRF.NCF)S((FLOAT(NBOX=NXBXCS+1))*DX
1=XF(A)+XF(1))/DX

IF (K .FO. KK) R(NRF.NCFI=RINRF,NCF)o(X+(9)=XE(1)=C(F1 ONT{NBOX=1))»
10X)Y/ DX

1F (1 .FQ. MR) FOF=(YF(3)~YE(I)=(FLOAT(MR)~1.5)eDY)/nY

If (1 .FQ.MH3) RINRF,NCF)=R(NRF.NCF)®FOE
G0 10 %at

NRF=NHOWeNXES

NCF:=N(OI +K

RONRF .NCF )=t RH

1F (1 0. 1) R(NRF,.NCF)=ZR(NRF.NC} )20 .5

IF (K 0. 1) RINRF,NCF)IZR(NRF.NCF)®((FLOAT(NBOX~NXHYCS+1))aDX-~
XF(a)eXF(L)) /DX

1F (K Q¢ KK)Y RONRFNCF)=R(NRF,NCF)#(XE(Y)=XECL)=(HI OAT(NBOX=1))0»
nxyYy/nx

IF (1 FO« MR) FOF = (YE(S)=YE(13=(FLOAT(NB)=-1.5)=DYy/DY

T (1 JFO.MiH) RONRF.NCF)SRINRF.NCH)®FOF

0 10 940
RI=YAIL(J,]
Ra=YAIN(J,]
NRF NROW? S
NCF-NOGDL ¢ K
REMNME NCF)=(1 . 0h=RI/RI)#¢RA

RONIF =1, NCFIZ{RI/RY)eFRH

TP (1 o1 Qe 1) RINRF=1,NCF)=0.9%R(NRF=1,NCt)

TF (0 J+G. 1Y RONRF,NCF)=0.HeR(NRF.NCF)

[+ (K .t0. )1 R(NRF.NCf)=ﬁ§%B!'NGF)O( FLOAT(NROX=NXBYCS+K)aDX

P4

1o2)=XFU1)=(FLOAT(NBOX~-NXBXCS+K)=-.5H)#DX
1o2)=XAIC(J=1,111,7)




1=-XF(4)+XE(1))/NX
IF (K FG. 1) R(NRF-1,NCF )=R(NRF=~L.NCF)#®( FLOAT(NBOX~NXBXLI*K)»iX
1=XF(Aa)+sXF(1))/DY
IF (K .FOQ., KK) R(NRF,NCF)I=R(NRF,NCF)a( XF(H)=XF(1)~ FLOAT(NBOX-1)
1NXY/ DY
1F (K .FO. KK) R(NRF~1.NCF)IER(NRF=1,NCF)n(XE(D)=-XE(L}~
TFLOAT(NROX=1)aDnX)/DX
IF (1 JEQ. MR) FNE = (YE(S)=YE(1)=(FLOAT(MB)=1.%)aDY)/DY
1F (1 .£Q. MR) R(NRi +NCF)=R{NRF,NCF)#FOE
IF (1 +EQ. MR) R(NRF=~L,NCF)I=R(NRF=-1,NCF)eFOE
940 NONTINUE ‘
IF (NCK +EQ. t AND. K .EQ. KK) B0 70 960
60 TOY5y
9h0 N0 A50 KT=1,KK
No 400 JT=t,NXCS
IF (XAICCI, 1 he1,2)=XE(1) GF. (FLOCAT(NBOX-NXBXCS+KIrv-.5)aDX)
160 T0 310
IF (XAICINXCS, 11141,2)=XE(Y) oLE. (FLOAT(NBOX=-NXBXUS:KT)=oH)e0X)
166 10 320
IF (XAIGEIT, 1 141,2)=XF(1) «BT. (FLOAT(NBOX=NXBXCS+KT)~.>)eDX)
1680 10 340
390 CONTINUE
310 NRF=NRONNXCS+?
NCF=NGCOL +KT
RINRF ,NCF)=FRTY«FOF

IF (KT .EQ. KK) R(NRF,NCF)=R(NRF,NCF)®(XE(h)=-XE(1)~ rLOAT(NBOX-1)#
INxy/nx

IF (KT FQ. ') RI(NRF,NCF)=R(NRF,NCF)»( FLOAT(NBOX-NXaXCS+1)#DX
1=XF(4)+XE(L1)), DX

80 10340

A0 NRF=NROW+Z#RY(S

NCF=NCOL +KT

R(NRF,NCF)=FRT#FOE

1F (KT EQ. XK) R(NRF,NCF)SR(NRF.NCF)s(XE(H)-XE(1)~ rLOAT(NBOX~2)»
19X)/DX

1F (KT .tQ. 1) R(NRFNCF)=R(NRF,NCF)»( FLOAT(NBOX=NXAXCS+L1)eDX
1-XF(4)eXECL1))/ DX

O 10 340

30 RL=XAIC(JT, 11141, 2)=XE(L1)~(FLOAT(NROX=-NXRXCS+KT)®DX~,%#DX)

RA=XAIC(IT,I1I41.2)=XAICCUT=1,1]1+1,?)

NRF = NROWNXESH T

NCF=NCOL+KT

RINRF ,NCF)I=(V , naR,/RI)*FRT*FNE

RINRF=1,NCF)=(R1/RI)*FRT*FOE

TF (1 FQ. 1) R(NRF,NCF)=li.HaR(NRF.NCF)

1F (1 FQs 1) RINRF=1.NCF)I=U.92R(NRF~1,NCF)

§F (KT JFQ. 1) RINRELNCF)I=RONRE ,NCF)» (FLOAT(NBOX=NXoX(S+1)#DX-~
IXFCA)eXECTI )Y /DX

TF (KT FU. ') R(NRF=1.,NCF)=SR(NRF=1,NCF)I®(FLOAT(NBOX-NXBXCS*+1)sUX~
IXECA)*XEC1)) 70X

IF (KT JEQ. KKY R(NRF ,NCF)=R(NRF.NCOF)I(XE(H)-XE(1)=F) OAT(NBOX=1)+
1nY)Y/ DX

1F (KT FUQ. KKY R(NRF<1,NCF)zR(NRF=1,NCEH)®(XF(H)=XF( )~tLLOAT(NRUX-

11)eiX)/70X
40 CONTINIG
3o CONTINUE
9450 CONTINUE
440 CONTINUE

RFETURN

END P58

BRPRPL . 20N

cows @GNS e OSEg =3E WS




Fris oL S
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CODE
SURROUTINE COHF
COMPLEX CZERQ,PHI .PHITF,DPHI.SPHI
COMPLEX VPIC.NS,PHIN.CK
COMMON/C1/KBOXS{LNU0) , XE(S) o YEC ) ARCI) o X1, X2, X3, X4,Y,Y2,BETA,NBS
COMMON/C?/AS ., NMACH, FMACH(6) . NFREQ,FREG.10), NMOBE, NSURF . LPUNCH
COMMON/C” ‘VPICIAN, 15),NS(2025) ,PHIN(SE),CK(41),DXECOY, TPI,KF
COMMON/CA JR(1UN),NBL(10U) FO.IFR. XL, MS,NTM, NBW,NRT
CONHON/Cﬁ/X:Y.DX-0':EH-EK.EKB»FKR:NP;HP:NB.NROX:KODE."ODE
COMMON/CA/CZFRO,PHT, PHITE, DPHI . SPHI,RHO,NXCS,NYCS,NYX(4)
COMMON/CR/XATCCLN, T, ?2),YEICCL10,25 . NXBX(40),NXBXCS,NYNING, NYHING
RETA = EM

X1 = XE(Y}) - XF(1)
X? = XE(3) - XF(?)
X3 = XE(4) - XF(1)
X4 - XF(H) - XF(4)
X% = XE(H) - XF(1)
Yt . YF(?) - YF(Y)
Y? - YF(3) - YF(1)

* lf(X?.GToX1.0R.Xl.GY.X".OR.X3.07.X5.0R-X9.l1.0.0) GO 1'0 50

10
156

20

N

/8

TFLYY 3T.YP?.0R.Y1.LT.0.0) BG YO su

THI = 0,0
TF(Y?2.NF.Y1)  THL = (X1 = X2) /7 (Y2 = Y1)

AR()) = (Y2¢(X?2+X1) = Y1 & (X2-X1))
AR() = Y2aXA442,0
AR(S) = AR(1)Y + AR(?)

DX = XY/(FLOAT(NBNW) ~i.%)
I¥ (1p0,0% DX .GY. X%) &0 TO 20

NBW = WNBW-1

GO i0 10

Ny : DX/BETA

YNY = YVYv/DY

YN? = Y2/DY

XNL = Y./ = (XV=X2) /7 DX

XNT YN? ¢ XH/DX
XNl ¢+ = X3/DX

XNTH = XH/7nX
NBOX=XNTE+O.H5nnn011
NBS = Y2/DY + 1,0
NBT = X4/DX *+ Nn,5

NXF(1) = (.0

NXF(?) = .1

NXF(d) = Don

DXFe4) = AINT(OXNLE ¢+ 1.%) = XNLF
DXF(») = XNTF - FLOAY(NBOX=?)
NXF(6) = 0.h

X = 0,n & DX

NB -

KOt =
NO nd 11=1,MR
NXRXCLT) =8
NXRXES=0
DO AN NP = 1,NROX
XN FIOAT(NP) ~ t.%»
YW YN?
TE(THL 6T o) YNZAMINI (YN, YNI¢XN/CTWL/BETA))
My IFIX(YWY st :
MOP(NP) & Mh
1F(MR.GTe40) 60 TO 1%
1 (NP .FU. NHW) KODE =3
It (NSURF .f0.1') 60 To 29
2% 259




it (X J6T. Xt) KONE 26

IF (NP _EQ. NHW) KODE 23
IF (X .67, x3 ) KODE =4
IF (X 6T, xTenx) KODE=2
IF (NP .EQ. NHNX) KODE =5

79 IFINRIMA.GBT. 210y ) GO 10 1»

HBI (NP) = NH

TN MP oz, ME

IF tn..: _Fu. 1 ,pR. KODE +£Q. $) GO 1O 7y
G0 10 7,

70 NXRX(MPYENXHX (M 3. .
1 CONTINUE

IF (MP Nk, 1) go Te /3

15 (KODF .E0. » ,QR, KODE .EQ. 4 .OR. Ryu,. ¢
RO 10 7.4

> 6n T0 /2

[N

/? NXRXCS=NXBXCS+1
/3 CONTINUE

NG = NB 4+ 1
YZNYSFLOAT(MP)-0. 50Dy

A0 K8AX (WA ) = KODE

IF(KODE +EQ. | .0R. KODE .EQ. ) NYBX(NP)zMp

4% Xz=yipx

QGRHO = DS (ASeFEN)Iany
Fg = ~R.NeDXeDYSQORHO/EMRNO
RETIAN

o0 TALL EXIY

RETURN
EnD

260

I
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P 4

rPouTY POUT

SURROUTINF POUT (IND)
COMPLEX W, AIC
COMPLEX VPIC.BS.PHINW,CK
COMPLEX CZERO,PHI.PHITE,DPHI,SPHI

= DIMFNSION SW(%,6),SURF(2,3),C0D(7),C(50)
COMMON/C1/KBOX(1000),%E(5),YE(3I) AR(I)  X1,X2,X3,X4,Y1,Y2,8ETA,NBS
COMMON/C2/AS ., NMACH, FMACH(6),NFREQ,FREQ(10),NMODE, NSURF . LPUNCH
COMMON/CY/VPIC(8N,15),DS(2025) ., PHIN(50),CK(40),BXE(6Y, TPI, KF
COMMON/CA/MOR(100),NBL(100),FO, IFR, XL, NS, NTM,.NBW,NBT
TOMMON/C5/X, Y, DX DY, EM.CK,EKB,EKR, NP, MP, No,NBOX, KODE . MODE
JOMMON/C6/CZFPN,PHI, PHITE, DPHI, SPHI, RHO.NXCS, NYCS,NYRX(40)

o COMMON/CA/XAY:.  10,10,2),YAICC10,2),NXBX(40),NXBXCS,NXKING,NYWING
COMMON/CO/W(45,45),A1C(45,45) )
DATA (SW(1,1),131,A4)/26HMAP OF SONIC BOY% OVERLAY

’
1 2AHON WING, TAIL UND WAKE ’
? 26H (S) - ¥ING ’
3 26H ($) - TAlL ’
4 26H (+) = WAKF ’
5 248H /

DATA (SURF(1,1).,1=1,3)/8HNING +RHTAIL »1IHWING + TAIL /.
DATA COD/IHS,1HS, 1HS, 1HS, 1HS»1H, s 1He/
60 10 (10,20,50,40), IND
1M WRITE(A,11) FM.AS,RHO,XEC(1), XE(4),X1,X4,Y3,Y2,Y2,Y2,X2,X4,
1AR(1),AR(2),NBW,NBT, NRS, NBS o
11 FORMAT(1H1////7 32%X,42HHUGHES AIRCRAFT Cn. TRANSONIC AIC PROGRAM
1 //7/37X,30HFLIGHT CONDITIONS AND GFOMETRY/1H0//15X, 13HMACH NUMGER
2 =,F8.5,4X,16HSPEED OF SOUND =zF10.3+4H L/T,4X,4HRHO=,F5.2 //1H0/
854X, 4HWING, 18X,
3 AHTALIL///722%,16HL.E. STATION (L)s?2F22.3//22X,16HR00T CHORD (L),
4 2F?22,3/7/7 22%X,16HL.E. SPAN (LYs?2F22.3//722X,16NT+E. SPAN (L),
5 2F22.,3//7 22X,16HTIP CHORD (L), 2F22.3/7/22X,16HTOTAL AREA (LelL),
6 2F?2.3// 272X,16HCHORDWISE BOXFS ,119,122//
"7 22X, 16HSPANWISE BOXES ,119,122)
HRITE(6,12)NROX, DX, DY \
1?2 FORMAT(IHO/,11X,2SHTOTAL CHORDWISE BOXES =,13, 5X,11uB0YX CHORD =,
1 1P1E12.5,72H L, 5X,10HBOX SPAN =,1P1E12.5,2H L/ )
WRITF (6,100)
109 FORMAT (1HT,////7 31X,50HHUGHES AIRCRAFT CO. TRANSONIN AJC PROGRAM
1(CONT=D) //7/)

NB =
N0 17 NP = 1.NROX
MB = MOB(NP)

N0 13 MP = 1.MR
K = KROX(NB)
C(MP) = COD(K)
13 NB =2 N ¢ 1
IF(NP.GT.6) GO TO 1%
WRITF(A,T4)(SH(T-NP),121.5),(C(MP).MP=1,MB)
14 FORMATCINX,HAN,50A1)
80 10 17
th WRITF(A16) (C(MP),NP21,M3)
16 FORMAT(4NX,%0A1)
17 CONTINUE
80 10 1000
7?0 NYS=NYWINSG
NXS=NXWING
No 200 NS=1,?
WRITF (h,201) (SURF(J.NS), 121,
2010 FORMAT(IHL» ANX,50HHUBHFS ATRCRAF i CO. TRANSONIC AIC PROGRAM (CUNT-
IDy 77777 28X%X,47HAIC COLLOCATlg? STATION COORDINATES NN THE 2A6/1Hy
261
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7,10%, AHYAIG, 148X,1354HXALC VALUFS--)!
NO 202 JY=1,NYS '
YC=YAIC(IY,NS)
202 WRITE (6,203) YC,(XAICCIX,1Y,NS), IX=1,NXS)
NYS=NYCS
NXS=NXCS
If (NYS .EQ. # +OR. NXS .EQ. 0) GO TO 205

200 CONTINUE

2105 RETURN

203 FORMAT (1HO0,12X,85E17.6/7(1H »?29X,4E17.4))

30 VEL=ENM#AS
Q=n . 5¢RHO*VELw»2
RV=1.0/EKR
3R=X1/7.ﬂ
MRITE (A,220) FREQ(CIFR)Y,BR,EKR,RV,EM, VEL,RHO,0

220 FORMAT(1HL,30X ,50HHUGHES AIRCRAFT CO., TRANSONIC AIC PRCGRAM (CONT
1«D)//7779%X,28H OSCILLATORY FREQUENCY (CPS),4X,1PE12.5./1H0,9X,15HRE
2FERENCF CHORD,AX, LPE12.5,/1HN,0X, SNHREDUCED FREQUENCY (REF. CHORD)
3,4X,1PF1?2.5,/71H0,9X,?9HREDUCED VELOCITY (REF-. CHORD).4X,1PE12.5,
4/1H0, 9%, 23HFRFE STRELM MACH NUMBRER,4X,1PE12.%,/1H0,9Y,?0HFREE STRE
5AM VELOCITY,AX.1PF12.5,/71H0,9X, 7HDENSITY,4X,0PFHe2,/1H0,9X,35HDYNA
6MIC PRESSURF (1/2eRHOSVEL®®#2),4X,1PE12.5,///7)

HRITE (6,271)

221 FORMAY(//739%X, S4HAERODYNAMIC INFLUENCE COEFFICIENTS, /7 X 2HRL,10Y,
172HIM IOX, 2HRL,VOX, 2HIM, 10X, 2HRL, 10X 2HIM, 10X, 2HRL,10Y,2HIN, 10X, ZHR
20,10, 2010, /) ;

HROWS=NYWINGaNXWING+NYCSeNXCS

DO 222 NROW=1,NRONS

HRITE (6,223)NPON .

WRITE (6,2724) +AIC(NRON,NCOL),NCOL=1,NRONS) [

223 FORMAT (/ B5HROW = 12)

224 FORMAT (1P10UF172.4)

72?7 CONTINUE I

RETURN ;

40 NWzNXWINGENYNWING 3

'+ NC=NXCS#NYCS :

k NT=NWeNC o

o
t

3 N
RV PP

—— et eme G99 oms LADE WS WS

NH1=NW+1
B0 10 (81.,82,83,R4),LPUNCH
81 CONTINUE
PO s01 I=1.NW
PUNCH 8%, (AIC(T,J).Jx1,NN)
301 CONTINUF
A& FORMAT (1P6E1Y.5)
i RETURN
' H? CONTINUF
N0 402 [=2NW).NT
PUNCH AS, (AICCE,J)>JsNNTI,NT)
Jn2 CONTINUF
RETURN
RY CONTINUE
N0 A0S [=1,NW
PUNCH A%, (AICC(],J),Jds1,NW)
03 CONTINUE
DO s64 [=NW1.NT
PUNCH B%5, (AICCT,J),JeNNL1,NT)
34 CONTINUF
RETURN
B4 CONTINUF
50 405 |=1,NT
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! PUNCH 8%, (AIC(1,J),J=1,NT)
305 CONTINUE
10400 RETURN
END




CDAIN DAIN
SURHOUTINF DAIN
COMPLEX VPIC.DS,PHINW, K
COMPLEY CLZERO.PHI.PHITF,DPHI.SPHI
COMMON/CL/KBOX(LOUD) o XF(5) YEC(3) ARCI) o X1, X2 X3,X4,Y1,Y2.8BFTA.NBS
COMMON/C?/AS . NMACH, FHACH(G6) » NFREQ,FRFQ(LN), NMODE, NSURF . LPUNCH
COMMON/CI/VPIC(80,15),DS(2025) . PHIW(S0),.CK(A1), DXE(OY, TPT,KF
COMMON/C4/MOR(100),NBL{LOD),FQ. IFR, XL, NS.NTH.NBH,NBT
COMMON/CS/X, Y, DX, DY, EM.EK,EKR, FKR, NP, MP, 4R, NROX,KODL . MODF
COMMON/CH/CZFRO,PHE,PHITE,DPHI . SPHIRHO,NXCS. NYCS,NYaX(40)
COMMON/CR/XATG(L0,10,2),YAICCIn,2) NXBXC4u0),NXBXCS,NYMING,NYNING
READ(H, 1Y) (XECI),121,6)
READ (S,11) (YF(T)s1=21.3),A8
READ (5,12) NMACH,KF,NFREQ.NAW.LPUNCH
REANCY,11) (FMACH(1).[=1,NMACH)
" REANtH,11) (FREQ(1),1=1,NFREQ)

NSHKF =2
TIF(XF(4).LT.XE(5)) GO TO 10
NSUKF =1
XECA)=YF ()
XE(H)sXE(Y)

1N READN (5,12) NXWING,NYWIH#G,NXNS.NYCS
READP (5,11) (YAIC(!,1).I=1 ., NYNINS)
IF (NXCS «NE. n) READ (5,11)(YAIR(L,2),1=1,NYCS)
READ (5,11) ((XAICCI,Js1),1=1,NXWING),J=1,NYN]NG)
IF (NXCS oNE. ) READ(S,11)C(XAIC(1,J,2),1=21.NXCS)»J=1NYCS)
NMODE=NXHINGeNYWING+NXCSeNYCS
RHO=1.0

11 FORMAT(6F12.9)

12 FORMAT(AI1?)
RETURN
END
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CCSTS

€STS
BLOCK DATA
COMPLEX CZERN,PHI,PHITF,DPHI.SPHI
COMPLFX VPIC.NS,PHIN,CK
TOMMON/C3/VPIC(BN, %), DS(2N25), PHIN(S0),CK(40),DXECO): TPI,KF
COMMON/C6/CZFRO,PHI, PHITE,.DPH].SPHI,RHO,NXCS.NYCS,«7aX(4n)
DATA CZERO/(n,0n,0.N)/, TP1/6.2R31853/
END

26%




CPOT?H

POYZH
SURROUTINE POT’H
COMPLEX CZERO,PHI.PHITF,DPH],SPRI
COMPLEX VPIC.DS,PHIN,CK

ima TRy

e

COMPLEX CEX
COMMON/CI/KBOXC(IN10) , XF(H ) YF(S) AR(I) > X1, X2. X3, X4,Y",Y2,BETA,NBS
ROMMON/C?/AS . NMACH . FMACH(6), NFREQ,FRFOU(10 ), NMODE, NSURE » LPUNCH
COMMON/CI/VPIC(BN, 15),DSC2025) . PHEIR(SG) »CK(4N), DXE(EY, TP, KF
COMMON/CA/MOR(INN) . NBL(1I00N),FQ. IFR. XL, NS, NTH, NBW,NRT

COMMON/CH/X, Y, DX, DY, FM,EK,FKR,FKR, NP, MP,NB.NROX,KODE , MODF
COMMON/CA/CZIFRO,PHE,PHITE, DPHI . SPHI,RHO, NXCS.NYCS,NYRX(4N)
COMMON/CB/XAICCLN, 10,2), YARC(11,2) . NXBX(4U),NXBXCS, NYWING,NYWING

FR

M=2+MOR (NBOX)
N=MINOG(NBOX, 1%)
DK=FKB

NK?2=DKea?

Miz=M=-1

DKAR=NK?/R.N
DK4a=?.0aDK8B
NK12=DK?2/712 .1

CH=" oh

DH=NKe0 .5

M= .5eDH

PP=. 0eDK

NDM=DN

Diz=h.2heK?
Ry=pK2/74.0

no .+ 1s31,M

Bl<hae

Ra=-0/7hM

RY=n% /Re~DH
ﬂ6=-ﬂ.5089
B3=hHeRA+85
DA=IIKHeR4
NNA:=2,0eD4

CN=i.l

GCo=nen

fazu.)

C/3iel)

(H=ztie

no : Jd=1,N
ArL=NM/CN

CisiMe COSCAY)
Go=-CMe SINCAL)
CALL CSINCALLCH,0n)
Chuzi My

Chz~CMarh

Cusi'1-04

fin: 02«04

Hi1:=ChHa(;?

C12:Un=(8

VRF: R 4a0-RariitiaphaCi=-Rlefii=fPe(12
VIM:=R44CO+RAIN=050CA44R2eN11=RIa1Y
VPICCTJ)=CMPLYX(YRF,VIN)
Ci=e1

Ca=(?

IWEIR

nn=tf

Ai=p1-n

”43M3-DJ

Razitdna
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] Na=ld4 DDA
CN=CHe2,0
T ? LONTINUE
CHM=CMet 0
NH=NM+DDM
3 DOM=DDOM+NN
NY & J=1.N
N a4 [=1,M1
Kz=M-1
VPIC(K+1 e )=VRPIC(K+1,0)=VPIC(K.J)
6 VPICCE, J)I=2.0eYPIGC(1, J)
OM=het}
M=,
- NOM=DK
NO 12 J=;,M
/=t
fH=lie.
ﬂ‘l:l: ot
gin=0.n
Pl=n.n
Prznr.
CN=1.49
Ro=k.HaDPK12
No 10 J=1,N
A1=0CM/ON
AZ2=PM/CN
IF (A1=-H,2) 7,7,R
7 Bl=?.i=A1287/.0
R?=-NDK/(6.NefN)
K0 10 9
R Rs= SIN(AL)/ A}
Bl=".11eB3
R?2=(B3- COS(AY))/A?-DH/CN#BY
9 RS= COS(A2)/CN
Ra= SIN(A2)/CN
Co=H1aB3+H?#RA
Cazp2sR3~B1#R4
RH=DHeCN
Cl=hSeCa~2,.0eCS
C?22-72.NaC4=-R%e(3
ChH=1=-0/
Co=(?-CH
PA=P?-ROH&(N
PaA-PSe NaDKY e (CN=1.0)
VRF-Ch-PlaCnepPrali=paaly
VIM:CrsPleGu piafti=-Paertn
k VRPICCL J)SVPIC(T o J)+CHMPLX(VRF,VIN,
Pizp)+DH
P7=P?sCNDKA
ON=z(:N+2,0
/=11
CH=z(?
CY=(3y
Cin:=C4
Rh=HhePK1?
10 CONTINUF
U= Ms DK
NHzhMeDNM
12 NHM:DDM DY
BAZIK/(72.003.]181097265)
Alzito
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13
14

BO 14 y=1,N
CEX:DA-CHPLX(Slﬂ(Al). £0S(Al1))
No 13 I=1, M4
VP!P(I-J)=CEX.VFIC(I.J)
Al=pAleNl

RETHRN

FND
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CPHIR

e
70

PRIB
SURROUTINE PHIR
COMPLEX CZERO.PHI . PHITF,DPHI.SPH’
COMPLEX VPIC. NS, PHIN.CK
COMMON/CY/7KEOXCLOUN) s XF(5)s YE(S) S ARCI)» X1, X2 X3, X4,Y1,Y2,BFTA,NBS
COMMON/C?2/7AS. NMACH . FMACH(G) o NFREQ,FREQ(1N ), NMODE, NSURF » LPUNCH
CUMMON/CI/VPIC(BN,15%) , NS(2025) , PHIN(SN) ,CK(4Nn),DXE(6), TPI,KF
COMMON/CA/MOR(ION), NBLCIDO),FQ, IFR. XL, NS, NTM.NBW,NRT
COMMON/CH /XY DXsDY,EN.EK,EKR,FKR, NP, MP,NB, NROX, KODE . MODF
COMMON/CH/CZFRO,PHI,PHITE, DPHI.SPHTI,RHO,NXCS, NYCS,NYRX(40)
COMMON/CR/XATICELN, Y 0,2),YATIC(10,2) , NXBX(446),NXBXCS, NYWING, NYHING
NO=MINO (NP, 15)
no +0 1=22,N0
NUsNP=1+1
JR=MOB(NU)
NJ=NBL(NU)+)
Do -0 J=1,JR
K=14+ [ARS(MP-))
DPHI=VPIC(K, 1)
IF (J.FQ.1) 60 YO 10
K=Mp+ jo1
NPHIZDPHISVPIC(K. 1)
SPHI=SPHI+DPHI*DS(NY)
NJzNJ 1
RETURN
END




rsN- sSp?
SURRPOUTINE SN’ (S.R,C.R, T, TR, TM)
COMPLEX CZERO,PHI.PHITE,DPHI.SPHI
COMBLEX VPIL.0S,PHIN,CK
NIMENSION S{A5,45),R(45,4%),C(1%.45) . B(45,49),T(49,453)>
1 TROAH,4%), TH(45,45)
COMMON/CYI/XROX(LN0N)  XF(H) s YE(S)AR(I) X1, X2 X3 X4, Y1, Y2 . BETA,NBS
COMMON/C?2/AS .- NMACH . FMACH(6) NFREQ,FREQCIN) . NMODE, NSURF , LPUNCH
COMMON/CI/VPICIBN. ' h),DS(2N25) . PHIN(SO),CK(A4L) DXECHY . TPT,KF
COMMON/CA/MOR(10N ) NBL(1OH),FO.JFR.XL,NS,NTM.NRH,NRT
COMMON/CS /XY DX DY, EM.EX,EKB,FKR, NP, MP,NB,.NROX,KODE MODF
COMMON/CA/C2FROLPHI,PHITE.DPHI . SPHI,»RHO,NXCS.NYCS,NYaX(4 1)
COMMON/CR/ZXATECIN, 10, 2), YATCCIn,2) NXBX(AU) ,NXRXCS, NYWING, NYHING
r ese THIS SURROUTINF BENERATES THE REAL PART 0OF THE SUBSTANTIAL
C ess NERIVATIVE MATRIX FOR THE VELOCITY POTENTIAL
MB=MOR(NBUX)
Nhk=h
NO 10 1=1,MK
1IN NM=NMoNXBXCIY+NXRXES
no #0 J=1,NM
DO ¢ J=1,NM
0 ILIAP I Y
N9 104 1=1,MR
TF (NXBX(I) .€EQ. ) 60 TO 1U0
NXS=NXBX(I)
CALL BMAT (NXS.NRSB.,NCSE,B)
CALL TMAY (NXS.1.1.0.MSIZE,2,1T.R)
RO N1 MR=1,MSIZF
No M1 MC=%,NCSH
TR(MR, MC)H=N.N
. RO 10] MRC=].MSI7+
107 TR(MR.MEO)I=TR(MR, ML)+ T(MR, MRC)*R(MRC, M)
CALY CMAT (NXS.l.-2,1,NRSC,NCSC.2.0)
N0 102 MR=31,NRSC
NO 0y MC=1,NCSKH
T(MRMC)I=l o
Do N2 MRC=)1.NISC
142 T(MRMCIZT(MR.MCI+C(MR,. MRC)*TR(MRL, MNC)
KROW=1
no 140 11=1,1
1A0 KROWZKROWSNXBXC(TT)
KROW=KRON=-NXRX(])
PO +Bu LR=1,NXS
| ROWSKRONCLR
W0 1Ry LC=1,NXS
LGOI =KRON O
THN TMOLLONLCOEY=T(LR,LE)
tut CONTINIH
it (AXBXES o1 1. ?) GO YO s00
DO 00 J=2},MR
CALL BMAT (NXAXES.NRSH,NCSR,R)
CALY IMAT (NXHXCS,1,2,1,MSIZF, 4, T.R)
No .0} MR=1,MSI7F
ne i MCz1,NCSH
TR(MR MCIzn 0
DO 701 MRC=).MSEZ7F
201 TR(MR,MCI=TR(MR, MG )+ T(MR, MRC)#R(MRC,MC)
ALl CHMAT (NYHXCS.1,7,2,NRSC.NFSH, % C)
ho 07 MR=1,NRSE

N =0, MC=1.,NCSR

T(MHMEIZN 0 270

~w
g s e owg  WER N =

st

g~

|- e = =

h&’ﬁﬁ@;ﬁ’ﬁ"msam

A



G T IAOY

< Wi

209

203

208K
240
3yn

No 02 MRC=1, NASE
T(HV.HC)=T(MR.M¢)OC(HR.HRC)OVR(HRC-HC)
KRNW=!

NO iy 1d=1, MK
KROW=KROWSNXRX (] )
KROW=KROW+ ([=1)aNXAXCS
DO 204 LR=1,NXRXCS
NROW=KRON+LR

KCOL =KROW

DO ~08 LC=1,NXRXCS
NEOI =KCOoL+LC
TMONROW,NCOLY=T(LR,LC)
CONTINUE

CONTINUF

RETURN
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1 CTRAMP
SURROUTINE TRAMP (NIF,MROWS,KCOLS.S R,CoR T, TR, TI,TM)
COMPLEX CZERQO.,PHI,.PHITF,DPHI.SPHL
FOMPLEX VPIC.DS,PHIN.CK ’
NDIMENSTION S(49.45%),R(4%,49),0(45.45),B(45,4%),T(45,44),TR(45,4%),
1 TIHH.")).TH(45.45)
COMMON/CL/KBOXCLND0N) , XF(5) o YE(I) L ARCID) s X1 X2 X3, X4, Y1,YZ. BETA,NBS
COMUCH/CP/AS NMACH, FMACH(6) ,NFREQ,FREQ(1N) ., NMODE, NSURS , LPUNTH
COMMON/GI/VPIC(HBN,1%),NS(202%) . PHIN(HO0),CK(41),DXECOY, TP, KF
COMMON/CA/MOR(IAN) A NRLCINN),FO. IFR, XL, NS, NTH.NAN,NRT
COMMON/CH/X Y NX. DY FH.EK, EKR,FKR, NP, MP,NH,NROX,KODE . MODF
COMMON/CA/CZFRN, PRI, PHITE , DPHI.SPHT . RHONXCS. NYCS,NYnX(4h)
COMMON/CR/ZXATCULN, 10, 2), YATCCLN,2) , NXEBXCA0),NYBXCS, NYWINB, NYHING
MH=MOH(NBOX)
KCOt S=NXWINGeNYNING+NXCSeNYCS
KROWS=MB* (NXWNING+NXCS)
L oen ZFERND TM MATRIX FGR SPANWISE INTERPOLATIUN
N0 #n 1=1,KRONWS
No »0 J=1,KCOLS
20 TMCY,.0)=0.0
L ess SPANWISE INTFRPOLATION (WING)
IF (NYWING .FN. 0) 60 TO 1999
N0 1000 [=1,NXWING
CALI HMAT (NYWING,NRSH.NCSB,BR)
CAE) THMAT (NYWING.?,1,1,MS1ZF,1,T,R)
N0 '1hMut MR=1,MSIZE
NN (hat MC=1.NCSR e
TR(MR,NMC)=N.N
N0 N1 MRC=1,MS1ZF
1001 TR(MR,MC)ZTR(MR,MC)+ T(MR,MRC)Y®R (MR, MC)
CAILL SMAT (MR.NYWING,1,NRSC,NCSC.S)
DO 1002 MR=1,NRSE
NO 10012 MC=).NCSR
T(MR MCI=U ) -
NO i100? MRC=1,NCSC
1002 T(MR,MCIST(MR.,MC)+S(MR, MRC)*TR(MRC,MC) o
KROW=(]~1)eMA
DO 040 LR=1,MR
LRON=KRONWSLR
KCOL=(1~-1)aNYWINB
NO 1080 LC=1.NYWING
LCOL =KNO0lL e L0
1040 THMOIROWLICOL)-TCLR,LE)
1000 CONT INIE
1999 GONT ENUS
C oan SPANNISE TRANSFORMATION (CONTROL SURFACE) ae
1 (NYCS «FUG. ) GO TO 2999
NGO huh fa1,NXCS
CALL RMAT (NYCS,NRSH.NCSA,R)
CALL TMAT (NYCS.2,?7,1,MS12F,1,T.R)
NG ot MR=L, MSI2F
NO ) MC=t,NCSR
3 TR(MR, M)z, N
‘ no va1 MREC=1,MSTZF

r——r——
o e ot BT s va
i Sl 2 g ¥

mee G2 0N Wy @

:r-..-

P

AT TROMR,MC)STRIMR,ME)+ T(MR, MRC)*H(MRC,MC)

CALY SHMAT (MR.NYCS.”,NRSC.NCSC.$)
N 002 MR=1.NRSH

i NG :Nu? MC=1,NCSA
T(MRIMC )0, 1
NO ;M2 MREC=1,NCSC
2002 T(MR.,MCI=T(MR,MC)S(MR,.HRC)*TR(MRC . NC)
272




"

—"

A

Y R TR e

-

-

e

I

2ni3np
200N
2999
r ss»

20450
C sen

40
C »sse

3n1

s$nn?

41

Y )

LN XX
3099
f ane

KROW=MHeNXWING+ (1= )eMR

N0 -fixen LR=1,.MB

ILROK=KROW+LR
KCOL=NXWINGeNYWING+(]-1)#NYCS

DO »20Kn LC=1,NYCS

LCOt =KCOL +LC

TM(LROW,LCOL)=T(LR,LC)

CONTINUE

LONTINUF

REARRANGE ROWS AND GOLUMNS FOR CHORDWISE TRANSFORMAT)ON
CALL RMAT (MA.NXWING.MA,NXCS.MSIZE,R)
DO ot MR=9) ,MSIZE

NO 7090 ME=1.KCOLS

TI(MR, MC =N, 0

NO ~Nh5n MRC=1.KRONS
TICMRLOMC)=TI(MRI,MC)+R(MR, MRC)Yn TM(MRC, MC)
7R TM MATRIX FOR CHORDWISE INTFRPOLATION
MENL S=MH* (NXWING+NXCS)

MROWS =N

DO 10 1=1.MB

MROWS=MROWS+NXRX(I)+NXRXCS

PO o0 T=1,MRONS

No #h Jx1,MCOLS

TM(T,Jd)=0,0

CHORDWISE INTFRPOLATION (WINB)

IF (NXWING .FO. N) GO TO 35999

DO AN00 J=1,MR .

fALL HMAT (NXWING,NRSB.NCSB,B)

CALL TMAT (NXWINB.1,1,1,MS1ZF,1V,T,R)

NH s0H1 MR=1.MS17E

NO shu1 MC=).NISR

TR(MR, MC)I=0

PO shuy MRC=1,MSI1ZF

TRIPR. MCI=TR(MR, MY+ T(MR, MRC)*R(MRT, MC)
CAbL CMAT (NXKINB,I,NIF,1,NRSC,NCSE,1,C)
NG Abhav MR=1.NRSC

DO sin? MC=|.NMSA

T(MP,MC )=, 1

DO sfty2 MRC=1,NCSC

T(ME,ME)=ZT(MR. MC)+C(MR.MRC)I*TR(MRC ., MC)
KRNOW=1

N0 v 11=1,1

KROW=KROWCNXBXCTT)

KROW=KROW-NXPRX(])

HINXHX(])

NO S0HN I R2 L

LROW=KROW+LR

KCOL=(1=-1)eNXKING

RO shne 1LC21,NXHTING

LCOE=KCOL oL.C

THMOLROWLCOLY:=TEUIR.LC)

CONTY I NUK

CONT INUF

CHORDMISE INTFRPOLATION (CONTROL SHURFACE)

If (NXCS FU. 0) GO TO 4999
DO algh 1= ,MB
AL HMAT (NX0S,NRSH,NCSR,R)

OALY TMAT (NXCS,1,2,1, HSlZEol;T.R)
nO Aty HR:].HGI?P
NO a4t MC=1,NNSR
TR(MR.MC)=0,n
15




4041

ANN?

4IKD
ANuN
a4

DO 4001 MRC=!',MSIZE
TREMR,MCI=TR(MR,MC)+ T(MR, MRC)Y*R(MRC,MC)
CALL CMAT (NXCS,U.NIF,?,NRSC.NCSP,1,C)
DO 4002 MR=1.,NRSC

NO 4002 MC=1.NNSK

T(MRMC)=D U

DO 4012 MRC=1,NCSC
T(MR,MC)=T(MR,. MCI+C (MR, MRC)I*TR(MRL . MHC)
KROW=LROW+(1~-1)#NXBXCS

NN 4640 LR=).NXBXCS

NROW=KROW+LR

KCOI =MBoNXWING: (1-1)eNXCS

nn annn LE=1.NXCS

NGO =KCOL+L

t”‘""()“o"‘:ﬂl )?f‘lRoL?)

CONTINUF

TONTINUEF

NG “Not MR=).MROWS

No ¢+ 0ut MC=1,KCOLS

TR{MR, MC)=0,0

DO %%l MRC=1.MCOLS

TR(MR, MCI=TR(MR, MC)+ TH(MR, MRC) s TT (MRC, MC)
CALL RMAT (NXWING.NYWING,NXCS,NYCS.MSIZE,R)
DO %050 1=3,MRONS

Do honn J=21,MSIZF

Tl(l'J,:"o"

o Hhon K=1,MS12F

TICE  D)2TECT . DI TRIT.KYSR(K, )

No +Nny2 1=1,MRNUS

Do »NMH?2 J=1,MS12F

TRCE.JY=TICL. D)

RETIRN

£ND
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PR A

SURROUTINE CMAT (NAICPX,I1Y.NIF.NS,NRS,NCS,NE.C)
COMPLEX CZERN,PHI.PHITF,DPHI.SPHI
COMPLEX VPIC.NS,PHIN,CK
DIMENSION C(4%.45) :
COMMON/CI/KBOXCLNIN), XE(S),YF(A) . ARCI)» X1, X2, X3, X4,Y,Y7,8-T4,NBS
COMMON/C?2/AS . NMACH, FMACH(n ), NFREQ,FREQ(LN), NMODE, NSURF . LPUNCH
COMMON/CI/VPICIBN,15),DS(202%) . PHIN(S0),CK(41),DXECOY, TPIKF
COHHON/CS/X.Y.nx.DY.EH-EK.EKR.FKR.NP.HP.NB.NBOX.KODE.HODF
FOMMON/CA/CZFROLPHI,PHITE.DPHI.SPHI,RHO,NXCS.NYCS, NYRX(an)
COHMON/CR/XAIC(lﬂ.1u.)).YAlC(10.9).NXBX(4u).NxﬂxCS.NvulnnoNYHlNG
FOR CHORDWISF INTERPOLATION
NPT = NUMRER NF CHORNDKISE MACH ROXES
NATEPX = NUMRER OF CHORDWISE AIC CONTROL POINTS
v = SPAN NUMBFR
NIF = CONTROL FOR DIFFFRENTIATION (1=NO DFRIVATIVE aND 22D()/BX)
NS - SURFACE (1'=WING AND /=TAlL)
TF (NAICPX .6T. 3) GO Y0
NRS=NXBX(1Y)
IF (NS .FQ. ?) NRS=NXBXCS
NCS=NAICPX
D0 1 I=1.NRS
DO '+ J=1,NCS
C(I'J)=ﬂ.d
GO JO 100
NRS=NXBX (1Y)
IF (NS .EQ. ?) NRS=NXRXCS
NCS=3#(NAICPX~?)
DO 4 1=1.,NRS
N0 4 J=1,NCS
C(IOJ)=‘IO”
IF (NCS «GT. 4) GO 71O %00
IF (NCS +EQ. ») BO 10 400
RO Y0 (2n0,/7nu,30),NCS
TWO CHORDWISF AIR CONTROL POINTS
N0 10 1=1,NRS
£(1.1)=1.0
C(l.?)=XBOX(I.lY.NS.NE)
IF (NIF «EQ. ?) €(1,1)=20.0
IF (NIF «EQe 7Y (1,?2)=1.10
CONT INUF
RF THRN
THREF CHORDWISF AIC CONTROL POINTS
DO 10 131 ,NRS
ﬂ(l-l)tl."
CCL 2)=XHOXCT1.1Y,NS,NE)
Ol ) eXROXCT 1Y, NS, NE Yoo
thONTF 1@ ) (1) =2hen
1 (NIF k0. ) C(l,?)¥=1.1
Ih ONTF cFQe ) (T 3)22,00XROXCT,1Y,NS,NE)
CONY INUS
Rt TURN /
FOUR CHORDMISI 'A1C CONTROL POINTS
NO ~10 §=1,NRS
NX=NAICPX=1
N At gz, NY
Ie (".5.(X'NT(J0'VONSONE)0Xl“t‘J‘l'l'o“SoNF)) «G67. XQOX(loIY.NS.Nh
Y) O YO any
CONTINGUE
NX=NAIGPX
680 10 408
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Coin

TN

447
40K

4,0

| 2 2 J
L 111

LI

547
SuRA

%50

560

L

NX=J

KC=1

IF (NX .BT. ?) KC=4
C(I»KC):’.O
CCI.KC+1)=XHOX(1.1Y,NS,NE)
C(1,KC+?2)=C(T1,KCe+1)na?

IF (KIF .EQ. 7)Y C(1,KCHY=0,.N
IF (NIF .EQ. ”?) C(l.KCe+1)=t.etd

IF (NIF EQ. /) C(1.KC+2)z2.08XBOXCI, 1Y,NS,NF)

CONTINUE

RETURN

8%, FOUR AIT CONTROL POINTS
no “10 1=1,NRS

NX=NAICPX~]

no “he g=1,NX

(050 {RINT(OoIY NS NE) e XINTC(Je1, IY,NS.NF))

1)) 60 70 »0/

TONI INUF

NI=NAICPX

GO 10 5u8

NX=.

TF (NX LT. %) 60 TO »&n

IF (NX .GT. NAICPX=7) RO TO Hun
KC=(NX=2)a3+1

G(I.KC)-‘-".O

LT KC+1)2XROXCE. 1Y,.NS.NE)
COL.KC+2)2C(1,KCo 1| )ne?

IF (NIF <EQ. 7) (Y, KC+3)=t.0
IF (NIF EBQ. 7)) CC1,KC+2)3XBOX(].1Y,NS,NE)
IF (NIF .EQ. ?) C(I.,KC)=0,0

60 10 516

Cil.1)=1.10
CL,2)=XROXN(T.1Y.NS,NE)

UL, 3)=C(l,7)0e

IF (NIF LEQ. ~) Cl1,1)=20.0

"' ("lr OEO. ?) c"t’)sio“

1F (NIF EQG. 2) CCE,3)=XBOX(],1Y.NS,»NE)
60 10 510

C(1,NCS=?)21.0

(L NCS=1)2XBOXCT.1Y,NS,NE)
CLI.NCS)=C(] . NrS=i)es?

IF (NIF .EQ. 7)) C(1,NCS=?2)30.0
" ‘“'f OEOO 7) C(lnm!s'ﬂ)llo'l

b (NIF «EQ. 7) CUI.NCS)=XBOX(1,1Y.NS,NE)
CONT INUE

RFTHURN
FND
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CTMAT  TMAT
SURROUTINE TMAT (NPTS.ND,NS,1Y.MSIZE,NE,T,R)
DIMENSEION T(44,45),R(45,45)
COMMON/ZCR/XATC(LN, 10,2), YAIC(Lh,2) . NXBX{4U),NXBXCS, NYWING,NYRING
sre BENERATES (TYna(=1) MATRIX
ses NPTS = NUMBER OF AIC POINTS ALONG STRIP IN ND DIRECTION
ese MSI7F = ORDER OF T MATRIX
ese NS = SURFACF (1=WING AND ?=CONTRUL SURFACE)
see ND = INTERPOLATION DIRFCTION (1=CHORDNISE AND 2=SPANNWISE)
IF (NPTS LY. 4) MS]ZE=NPIS
IF (NPTS «07. 3) MSI1ZE=3e¢NPTS-5
DO 1 J=1.MSI7F
DO 1 K=1,MS]17¢F
TCH. KY=0al)
1F (NPTS .BY. 4) GO T0O Hann
80 10 (7000,2000,v0u0,4000), NPTS
L sse NPYG=2 (THO POINTS ALONG STRIP)
20up Y(1,1)=1.0
T(?,1)=1.4
1F (ND EQ. V) TCirs2)=XINT(1,.1Y,NS.NF)
IF (ND FQ. 1) T(2,2)=XINT(2,1Y,NS.NE)
IF (ND .FQ. ?) T(1,2)=zYAIC(1.NS)
IF (ND .EQ. 2) T(/:,2)=YAIC(2.NS)
60 10 6000
C see NPTS=3 (THREE POINTS ALONG STRIP)
Joio v(1,1)=1.0
'(?91 )=t.0
T(X.1)=1.0
1F (ND .70, ) GO TO sh1N
f ese NPTS=2S CHORDWISE DIRECTION
T(1 -?)=XINT('.IY.'I$.NE)
T, 3)=T(1,7)0e?
f(?c’)’Xl“T(’olYnNSt"E,
T(2,3)=27(2,2)0e2
7(3.?)=leiTH.lY.NS.NE)
T(E. 3)=T (3,7 )m0? ,
60 10 Antu
C #se NPTS=s SPANMISE DIRECTION
A T(1.?2)=YAIC(1,NS)
T(1L.8)=T(l,rVne)
T(?2.2)=YAIC(?.NS)
T(?.3)=1(72,7)08?
T(R,2)=YAIC( 8, NS)
T(3,8)=2T(3,7)un?
G0 10 Aa0bH
> see NPTS=4  (FOUR POINTS ALONG STRIP)
40480 T(t,1)=1,.0
(2, 1)=1.0
T(Y, 1)=1.00
T(A,2)=1.0
T(5,4)=21.0
'("04)3'0“ )
T(3,4)2-1,0 4
‘(405)3"00 ’
1+ (ND .FO. 2) 60O TO 4010
 ess NPYIS-A CHORDNISF DIRECTION
T(1.72)2XINT(t,1Y.NS,NE)
TE1,8)3T¢1,2)ee?
T€C2,72)zXINY(2,1Y,NS,NE)
T(2.3)=21(2,7)00?
'(-"?)30-5.(*'“,(?0"o“St“asT)“f““'(-‘ol'o"So“E”
T

be e B Jew B 4
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T san
4910

C wse
SAaN
 ose

SNy n

T(‘.3)=T(J.?)'02
7(3.5)=-7(3.°)
T(3.6)2-7(3,3)
T(‘.S):?-ﬂtI(A.Z)
7(4.6)=~Y(4a‘)
T(‘.5)=Xl“7(¥.lY,N$:NE)
T(5,6)=T(5,%) 002
T(605)=X'~T(‘0|Y0N50NE’
7(6.6)27(6.5)002
60 10 6yny
NPTS=4 SPANWISE DIRECTION
T('.?)=YAIC(1.NS)
7(1.3)=T(157)002
T(’.?)=YAIC(°:NS)
T2, %)=7(2,2) 082
f(‘.?):u.vO(YAle*-Ns:OYA!C(i.NS))
TR, 3)27(3,7) 00
T(3.5)z-7(3,7)
T(3,8)=z-7(3, 3)
7(4;3)8?.0OT(4-2)
‘(‘p6)=“'(‘11)
7(5.5)=YAIC(‘:NS)
T(5,6)=T(5,5)82
Y(6.5)=YA10(4»NS)
7(6.6)=T(6:5)0'2
60 10 spnny
NPTS .GT. 4
IF (ND .EQ. 7) qq T0 »%gn
NPYS .0T. ¢ (CHORDWISF DIRECTION)
Tt1.1)=3.0
?(1.?)=XIN7(1aIY.NS.NE)
f(1~3)=7(1,?)002
r"o1)=1o“
r(?a?)SXI“"9O,70“51“E,
T€2,3)=21(2,2)80)
f(NSlZE;"SlZF°9)=1.u .
Y(HSIZF.NSIZF-t)=XINY(NPTS-IY;NS.Nf)
T(HSIZF.HQIZF)=T(HS]ZE»HSIZE-1)Ol2
7(”8'2F-1.NS'ZF-?)81.0
T(”SllF-\.NS'IF-!)3XlNT(NPTS-l-lYo~S-NE)
T(“SIZE-I-NSIZF)UF(NSIZE'!oNSIZE-l)'CZ
NT=NPTS-4
BO “0in Nzt ,NT
NR='¢ qapn
NCsseNe
NP=Ne
TANR.NC)Y=} . 0
T(NR»NCO!)=X'NY(NP-IY.NSoNE)
T(NH-NCO?)RI(NRaNBOl)OOZ
NizNPIS-3
O e N=t,NT
NR~.to N
Nz saN-
TINR,NC)Y=1 0
7l~ROluNCOI)=1.0
f(NF-NCO3)l-1.0
"“"’.o“ﬂ")"'o”
Y(NP-NCO!)ln.bl(!lNYlN'lalV:NSoNF)'XINT(N'?.IY.NS.NE))
7‘““.“007}31(NRaNC'))'G?
rfna.nc’4)a-r«na.uco1)
Y(NR.~005)1-1¢NR-N04?) 8
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|
i
|
| 2
i

3
| 4

Hn 20

C wne
59500

5510

5520
C ses
ABUN

TINR ], NCo2)=7 4o [ INR.NC* 1)
Y‘Np‘loNC’S)?‘r(““‘l0"00?)

680 10 ANNG

NPTS .GT. 4 (SPANNISE DIRFCTION)
T(1,1)=1.48

T(1,2)=YAIC(1,NS)
T€1,3)=T741,2)002

T(?.! )xi.0

T(2.2)=YA1C(?,NS)
T(2.3)2T7(2,2)202
T(MSIZE,MSTZF-2)=1.t
T(NSIZE.MSi2F-1)=YAIC(NPTS.NS)
T(MSIZE,MST12F )=T(MSIZE,. NSIZ2E=-1)ee?2
T(MSTZF=1,MS12F-2)=) .0
T(MSTZ2E=-1,MS1ZF=1)2YAIC(NPTS~).NS)
T(MSIZE=-1,MSI/ZF)=T(NSI2E~1.,MSI2E=-1)ne?
NT=NPTS-4

N0 %10 N=Y,NT

NR=2+ faN

NC=(oNs 1

NP=N+ 2

T(NR,NC)=1.n
T(NR.NC+Y1)=YAIC(NP,NS)
T(NR,NC+2)=T(NR,NC+1} 082 '
NT=NPTS-3

NG »H.0 N=1,NT

NR=.1oN

NCz.veN=2

T(NR,NC)=1 .+

TI(NP+ ] ,NC+t)=1,.0

TC(NP.NC+3 )zt 0

T(NR¢;,NC+4)=z<1,0

-TUNRNC+1 D=0 .50 (YAIC(N+1,NS)+YAIC(N+?,NS))

TI(NRsNC+2)ST(NR,NC*+1)ee2
TINR,NCr4)==T(NR.NC+1)
TCNR.NC+5)=-T(NR,NC+?)
T(NR*1,NC+2)=2 . 0eT(NR,NC+})
T(NR+) ,NC+5)==-T(NR*1.NC+?)
INVFRT T MATRIX

CONTINUE

ALY MINV (MSI7E.T,R)
RETURN

FND
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CCSIN
r
C
h
c
c
1
?
r
t
(N
R}
N
f
e
4

CSIN
SURROUTINE CSIN(X1,U.S)
SINE AND COSINF INTFGRAL SUBROUTINF

C AND S ARE THE INTEGRALS OVER T FROM 1 TO INFINITY nf
COS(XT)/T AND SIN(XT)/T

$G=21.0

X=X1

IF (X)) 1,2,7
$6=-S6

X==X

X2=XaX

'F (X"‘1on) .‘0\504

FOR ABS(X) LFSS THAN | A SERIES FXPANSION 1S USED

Va(((X2/798 0« Ao iS5 eXZe 1 0)OX/7LR N =T eN)aXtleD707YR34
U:((X)/45.0-1,")0X?/?4.00|.0)0X2/4.0°.5/7215665-AL00lX)
R0 TO &

FOR ABS(X) GRFATFR THAN 1 APPROXIMATIONS OF HASTINGS ARE USED

P=(((X2419.304119)8X2+47,41153R)eX2¢B,493830)/70(C(X2:.71.3861U%2)
1 #X2¢70.376A49¢F)8X2+430,.03K727)a))

Q= ((X2¢21.3R3724)9%2+49,7197/%)aX24¢5, 0050 4)/78(((X2+27.17795%,
1 X24119.,9189%2)aX2¢76,707876)eX2)

€0=60S (X) :

Si=SIN (X)

Uz0sCO=-PeSIt

VzPsC0+00S]

S2VeSG

RETURN

END
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CMSINEC MSIMEC
FIUNCTION MSIMEC(M,N,L,A,B)
T COMPLEX A.8,6
1 . NIMENSION A(M,1V),.B8(M. 1)
No SN I = 1,N
N = h,N
no 10 J = 1,N
10 CzAMAX) (G, ABS(REALCACTIJ))),ABS(AIMAG(A(L,J))))
1F(C.FQ.0.0) GO TO 104N
no »n J = 1,N
/0 ACY,d) = ACT.D/C
no «0 g = 1,1
s A(Y,J) = B(L,J)/C
IF(N.FQ,Y) GO TO <05
NM = N - 1

a I = JuN
ARS(RFAL(ACT.J)))+AHS(AINAG(A(L,J)))
(L.GF.ND) GO TO 4N

=y

40 CONTINUE
IFIK.EQ.N.OR.C.LT.1.F=7) GO TO 104N
IF(x.£Q.4) 6N TO /0
No -0 JJ = J.N
B=zA¢J,JJ)
A(J,JJ) =2 ALK, I
20 A(K,JJ)=0
DO 60 JJ = 1.L
G=R(J,JJ)
B(J,JJ) = B(K,JJ)
6n R(K,JJ)=6
N B31.07A(J,J)
JP = 9 ¢+ 1
N0 »0h JJ = JP,N
1 40 A(JD,JJ)=A(J,JJ)+0
9n Do 100 JJ = 1,1
1af BRI, JI)=B(J,JJ)08
NOo 20 I = 1.N
1FC1EQ.J) GO TO 00
0=A(|.J)
nO 110 JJ = 1PN
110 ACT.JDzAT,00)=00A(D, W)
NOo 120 JJd = 1,1
1.n R(l.JJ):R(I.JJ)-O'B(J.JJ)
Man CONTINUE
j 205 GzA(N.N)
! IF (AHS(REAL(G))+ARS(AINMAG(G)).LTo1E~7) GO TO LAUD
i : no »tn J = 1.1
{ - 210 R(N,JIZAIN,J)I/B
¥ TFI(N.FQ.1) 6O TO 30
e Ny #2720 | = 1 .NM
4 np 2?20 JJ = V.1
220 01, 00)0=2R01, 00 <A1, N)eB(N.JJ)
3 230 MGIMEG=
; l Al TURN
1000 MSTMEL=Y
: RITURN
! FND
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CRMAT

e

2un
250

3an
soh

SURROUTINE RMAT (NXWING,NYWING.NXCS,NYCS,MSIZE.R)

DIMENSION R(4n.4%)
MSTZE=NXNINGeNYNINB+NXCSeNYCS
DO 100 1=21,.MSI7E

RO 10y J=1,MS|2E
R(Y1,.J)=n.0

If (NXWING .FA. n) GO TO 250
K=1

KK=1

TI=NYWINGeNXWING

N0 00 Q21,11

R(T.K)¥=1.0

K=K+NXWING

IF (K 6T 1) KK=KKe}
(K BT, 11) K=KK
CONTINUF

CONTINUF

If (NXCS JEU. 1) GO TO 350
TI=NXCSeNYHING
K=NXWING*NYHING 1
KK=NXWINGH*NYWING+ |

NO A8y J=1,11
IK=T+NXUINGeNYR]ING

Q(" oK):’ P (]

K=r.NXNS

1F (K BT. MJII7E) KK=KK+1
If (K GT. MS[7F) K=KK
CONTINUF

CONTINUE

RETURN

FND
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FUNCTION XINT(NX.NY,NS.NE)
COMMON/CL1/KBOX(LOUN) XF(H) s YF(I) AR(I) o X1, X2.X3,X4,Y1,Y2,8ETA,NBS
COMMON/CS/X, Y. DX . DY, EM.EK,EKR,EXKR, NP, NP, NB,NRUIX, KODE . MODE
COMMON/CR/XATC(LIN,10,2), YAIC(LP,2) NXBX(4u),NXSXCS, NXWING, NYHING
IF (NE BT, 1) GO TO 400
IF (NS .EQ. 1) 680 TO 700
XINT=XAIC(NX.1,NS)
RETURN
200 IF (FLOAT(NY)#DY=0Y .BF. YF(?)) GO TO 3un
RETURN
- Yo IF (YAIC(1,1) .LF. YE(2))
1SLOPE=(YAJC(NYNING, 1 )=YE(?) )/ (XATCINX, NYHING .1 )=XATCINX,1,1))
IF (YAIC(1.1)Y .BT. YF(?2))
1SLOPF=(YAIC(NYWING. 1 )=YAICCL 1)) /Z7(XATCI(NX ., NYRING,L)~YATCINX,1,1))
IF (YAICCY 1) JLF. YF(?))
IXINT=S(DYFLOAT(NY)=DY=YF(?)+YE(I))/SLOPE + XAJC(NX,).!1)
1F (YAIGCC),1) QY. YE(?))
VTXINIS(DYSFLOATINY)=DY=YAICCL . 1)eYE(L))/SLOPE ¢+ XAIC(NXs2,1)
RFTIIRN
400 XINT=DXe(FLOAT(NX)=iio®)
Rt TURN ‘
FND
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CXROX
FUNCTION XROX(NX.NY,NS.NE)
COMMON/CI/KROXCIN N ) XE(H) e VE(S) AR(ID o X1 0 X2 XS, X4, 7, Y, .BETA,NBS
COMMON/CH /X, Y, DX DY, EM.EK, EKR,EKR, NP, MP. NH, NROX, KODE . MODF

COMMON/CRB/XATRCLI0,10.2), YATCC(LN,2)  NXBXCAU) ,NXBXCS, NyWING,NYHING
IF (NE .67, ') GO TO 0o

I[F (NS .FQ. ?) GO TO »n0
XBOX=DXe (FLOAT(NXHBX(1))=FLOATI(NXRX(NY)))+DXeFLOAT(NX -0 ,5eDX
RETURN
200 XBOXZXE(4)+DX«(FLOAT(NX)=1u.%)
RETURN
Jud XROX=DX(FLOAT(NX)=t.5)
RFTURN
END
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CYROX

FUNCTION YROX(NY)

COHNON/C‘IX.Y.DX.DY-EM.EK.EKR

YBOX’DY'(?LOAY(NY)“.O)
RETURN
END
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. RMAT

DIMENSION B(4.,4%)

1COI S=NPTS

{ROWS=NPTS
DO -0 I=1,]IRNNS
no «0 J=1,1CnLS
B(l,J)=0.0
IF (1 EQ. J) A(I.,J)=}.0
50 CONTINUE
RETURN
2u0 IRONS=Z64(NPIS-1)a
00 s0u 1=1,IRONS
No ~00 J=1,1c0LS
Jud B(I,J)=z0.0
B(1.1)1=1.0
B(?2,2)=1.0
RCITHOWS, I1COLS) =1,
BOTRONS=1,1ICOLS=1)21.0

K=NpTG-4
BO 4 1s1.k
NR=, * 49
NC=: 1 ¢
Joh A(NR.NEC)=L 0
Ann REYURN
FND

w

SUAROUTINE HMAT (NPTS, tROMS, 1COLS.R)

C ess B = RCIROKS.TCOLS) MATRIX
. ses NPTS = NUMRLR 0OF AIC STATIONS ALONG STRIP (CHORUWISE OR SPANWISE)

1F (NPTS .61. %) GO YO 20n

IF (NPTS .FU. 4) GO TO 40y
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Dy S—

PR, . ey .
“1 0y N B e ¢ (TG s ke T ) e . -
N ARV ISR Rt bl s . . - ——

NIMENSTON S(4n,4%)

2 e OB SIIL B Miiod Na mena Ty PR e e oL Ty IR 3 3
T
; CSMAT .
4 SURROUTINE SMAT (NIY.NAICPY,NS.NRS.NCS.S)

]

(A X ]
(XX ]
LA X |
an e
(XX

DNTIONON

tun

C ane
20

t ; 2450

[ XX ]
Jun

(¢ ]

In0

C sra
Anh

490

¢ snn
Sun

LY L)

LY X!

%/4

GOHMON/C1/KBOX(1nuﬂ).XE(5)oYE(‘).AR(3).X1.X?.XS.XQ.Y'.Y(aBElA.NBS
COHHONICﬂ/XAIC(tn.1n.z).YAIC(lﬂ.?)-NXBX(40).Nxaxcs.NvulNB.NYHlNB
NIY = NUMHER OF SPANNISE MACH ROXES

NATCPY = NUMRER OF SPANNISFE AIC CONTROL POINTS

NS = SURFACF (12MING AND 2=TAIL)

NRS = NUMBER OF RONWS IN S=MATRIX

NCS = NUMRER OF COLUMNS IN S-MATRIX

COMMON

IF (NAICPY .6T. 3) 60 TO 8

NRS=N]Y

NCS=NAICPY

No » 121+NRS

ND »n J=71.NCS

S(I.J)=n.0

60 10 190

NRS=N1Y

NCS=2 4 (NAICPY-?)

o v 121, NRS

N0 v J=1,NCS

S('oJ)=“.“

IF (NCS «EQ. ») 80 T0 400

R0 10 (?200,7%4,300),NCS

THO AIC POINTS

NO /640 1=)1,N1Y

St1,1)=1.1

S(1.2)=YROX(1)

CONTINUF

RETIRN

THREF AJIC POINTS

DO ~6u J=),NTY

S(l,1)=1.0

S(Y,?2)=YBOX(])

S(1,8)=8(1,2)002

CONTINUE

RETURN

FOUr AIC POINTS

no 29y I=t.NYY

[GC=a

IF cYROX(L) .U T, Heh @ (YAICIZ2 /. NS)+YAIC(S,NS))) [C=1
Set.ley=1.0

Sttt tev1)=sYROX( )

SOLICe)2S(1.1Cs 1 )00,

CONTINUH

Rt TURN

«BT. FOUR AL POINTS

PO %20 J=1,NYY

Ni=NACPY=D

o w95 )=1,N1

IF(u.hi(YAlC(J-NS)OYAIC(JOloNS)) «B8T. YHOX(}])) 60 YO %7
CONTINUE
IC=roNAICPY=n
B0 10 %/4
162 (J=-7 )0 844
IF tJ 7%, ) 16z
s(l.lli)zl.ﬂ
S(1.IC+1)eYHAX(})




SC1.1C+2)2S(1.1Co1L )00

5720 CONTINUE
RETURN .
END
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S ——

T i AP a7

CHINY

yan1

9N/
Yk
9896

Yyhs3

Yony

9nnQ

AN
9hn

gn1
9Ny

U2 X

mINY
SUBROUTINE MINV (NM,A,U)
NIMENSTON ‘(4')-4"30"(4“945’
N0 ot I=1,NM
NY ongt J=1 . NM
Hel,d)=n.0
If "oFQ-J' "('0\’”‘00
CONTINUE
FPS=zl . nutingun
MO vnyw J=9,NM
K=
1F (1-NN) Qu21,9047,9)29
It chcl.1)=8pg) Quns ,9NgAa,9yny
F t=ACloL)~FPS) MUAR,Q4a8A . 9n4/
K:K+1
DO Wiy JJ21,NM
Tz, oKk, J)
l(l.J)=A(loJ)'A(KoJ)
B0 10 9y2)
PIV.ACL,T)
PO 09 Jzt,NM
”(I.J)=U(lod)/"lv
l(l.J)tl(lpJ)/ﬂlV
NO “015 MMz . NV
NPEI Tza (MM, |)
ir (ABS(DELT)=FPS) Y015,9915,9014
IF (MM=~]) 1t0.9n03%,9)19
No ontr Jz1,NM
UMM, JY=U (MM, Jr=101, J)eDELT
A(ﬁh.J):l(H"oJ)-A('oJ)'DELf
CONTINUF
N0 v643 T=z1,NM
o w0y Jz1,NM
AMT.drsuct, g
RETHRN
END
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PART V - SECTION BS5.0

FLOW CHARTS FOR TRANSONIC

AIC COMPUTER PROGRAM:
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AN - ¢, Ly PR
= >4 % . - W T SN I E AN B L S
‘}W\..-M’aw"é' il s N PR SR 2T 10 Y N R e L1 8T

“

st R A
Sag

-e

NDivgvsiovep VARIABLES

el it B SARVIR Wy, mmﬁ Wy SRORAPR sy, YRUES syv, MRV

w0 0,0 r 45,48 8 4%, 48 ] 5,48 'y 4%, 4%

M ) a8 v "0 ™e a8 ™ 0,48 [ %48
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TRASFIR T SUROUTIAE

REPENT TO 7.

TRANSFER T0 SUHOUTINE

[7]

NTRS=0 | HR >
ar N ™ 121,000 S5
m
17
r—""l\ YFS
. 1S m :
=i VTRSZ VRS AIING 1) ¢ WIS NMS.IE. 45 TR TF | WRITH(G, 14) ™

WNTIME

TPUSTR7 ( \SAEW)
R4 DX

TRANSAR TO SUIRNTINE

TRANP

20 NTRS VTCS, SR, G, BT, TR T .r) ;‘

nm-'wm 550 nmn"m 550
=1, m... VIS Jst, M ’

550

TR TR D

THANSFER T RUTROUTING

muve

), Vnis, Vﬂ‘!ﬂ(‘ﬂT‘m’fl.

)

HH""\T 'm H60
15l !‘l...

» VRS

|I'l‘t-\1' m 560
g |". < VTS

i ‘NnO. I

MOV TES) 0D

W Y 00
AR

AL B T IR U1

PIEX Z,W,F, VPIC, IR, PHIW, OK, (730, PHIL PHITE, DPH) , PuE
® T
5
I 9| é\nﬂ [_5—|
£ g ¥ N \} :
i v f AP T SUFATINE)__fSok1£.45 ol WRITE 6, 8) ™ 1 ONTINE
: m %
: 1000
; ‘ - A :
¢ . REPEYT 1000 . R s e =
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1R TE RO AN FMOEMI0 - S/ (TN 2 0, )

~-a

292

e e e e e e Ol

] zemx oo

NS el

.




!
. r L T e
. .

»
. ' RS
Lol A

vk e

(IYPLEX 2,0, F, VPIC,NE, PHIW, (X, (70, PHY, PHLTE, DPHE PYE 2
wm ™
900
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e SPEAT M), 500 N
: NG DX R )
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NOT ‘REPRODUCIBLE

(UMPIEX 7,W,F, VPIC,DF, PHIW, CK, C7FR0, PH1 , PHITE, DPHI

—f RE ey - BRI R PR

.-—-4;
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e

rYE 3
2 — REPEAT TO 30 RPEW TO 30\
SHENRe WD e RR HR A 10071 ARS(10-50)
10:1, 340, M0/ JOT1,141,...,MB
®
30 -
’ AP .01 b 130710400~ (INTINE
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2 REPEAT T0) 123 LI -

n-T 126 1c:0 AR JCZICONXRYC 1L |

. . 131,100, , M8 . |
126 . [Tier ] 100
] 1CTIC- ATV \P AITCIC,SONE SARE\R)/EM WVTIME ‘—-{-\W\IN —1\=v~bi (™ 200
120 L . .
: g : 13 00 500
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TRANSFER T SUBOUTT
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REPEYT T 708
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REPEAT T0 708
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REPENT T 708
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PYUE
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PART VI - SECTION A

TECHNICAL DISCUSSION OF THE
SUPERSOWIC BOX METHOD

T:e linearized flow equation is in the form of a hyperbolic
differential equation when the flight speed exceeds the speed of sound.
The gsupersonic version

2 2
B Oy = Oyy -0, = Y [21k<:>x -k¢] (6.1)

where !32 = MZ -1, has solutions only within characteristic regions,

called Mach cones. Linearized supersonic flow theory has led to closed-
form solutions for many types of lifting st ‘faces in steady flow (Reference
11), such as the rectangular wing, delta wing, and trapezoidal wing. These
solutions are derived easily because the influence of a small perturbation
is confined to its downstream or aft Mach cone. Conversely, the only

disturbances that can influence a particular point are confined to its
upstream or fore Mach cone.

The most elementary disturbance that can be placed in the flow and
that is a solution to Equation(6.1) 1is the pulsating source. The source,

placed at (f{ ,'n, {) emanates spherical disturbances and has & velocity
potential induced at x, y, z, given by

b A(E,n,8) 6 (x-F,y=n, z-¢)

G (k-8 , y=n, z=0) = « ;;R exp [- 1§ (x - ¢ {] co. [

<}

R} (6.2)
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represents the strength of the source., This type of disturbance has no

A influence outside the downstream Mach cone and is discontinuous at the
point (£, »,{). To provide the necessary antisymmetry of disturbances
with the symmetric source solution, we could place a pair of sources on

1 either side of the z = 0 plane and require the lower source strength to

be equal in magnitude and opposite in sense 1if we could isolate the

lower from the upper half space. Since disturbances are confined to

Mach cones, this lsolation is possible 1f the entire region of disturbances
in the z = 0 plane {8 covered with two source sheets placed on both sides
with the distance between them infinitesimally small.

1 Applying this source-superposition technique to the wing and dqwn-
stream« control surface problem requires constructing for the configuratiqn
é a Mach envelope that contains all possible disturbances. The entire

: = 0 plane within that boundary is covered with source sheets immediately
above and below the plane. A typical configuration with foremost and

; aftmost Mach cone intercepts witk the z = 0 plane is shown in Figure 6.1l.

thotom ™ Sy

iy

LT e 1..-. e 3 4

T FIGURE 6.1 - SUPERSONIC BOX OVERLAY FOR A TYPICAL CONFIGURATION AT
. LOW SUPERSONIC MACH NUMBER
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! The strength distribution over the bottom sheets is to be equal

at adjacent points but opposite iw sense,

A(E,m,0) = -A(E&,M, o) (6.3)

and dctermined by boundary conditions so that loading acts only on regions

supcrpoged over l1ifting surfaces. This strength distribution has been

shown (Reference 12) to be equal everywhere to the local downwash. When
this conditon is used, A ( £, n, o+) =w (€,n, o+), the velocity
potential at (x, vy, o+) can be written as

¢

i

w(g,n)G (x-£,y-n)dEdn (6.4)

where the range of integration extends over the region of the source sheet
contained in the upstream Mach cone from the point. Substitution of the
tangential flow condition for the downwash would yield a solvable integral
equation if the source sheet covered only a lifting surface. Such is noc

the case when the Mach number rormal to any swept edge is subsonic.

The downwash distribution between any subsonic edge and the Mach
envelope (diaphragm) can be determined (Reference 13) by simply satisf{ying
the condition that the pressure is continuous between any two adjacent
field points that are not on opposite sides of a lifting surface. If no
disturbances lie upstream along the line, y = constant, z = constant,
then the velocity potential will also be continuous and the linearized
pressure-velocity potential relation yields the condition that

6%, ¥, 01) = b(x,y, o) =0

which leads to

d(x, vy, o+) - $(x,y,0) =0 (6.5)
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when the antisymmetric condition that the upper potential equalsminus
the lower potential 1is applied, The downwash in the diaphragm region

can then be evaluated by the integral equation

0 j W (E,M) G (x-£,y-n) d dn (6.6)

which has been solved for special cases (Reference 13).

The downwash distribution in the wake region can also be determined

AR L | X5

by satisfaction of the continuous pressure condition. In this case the
potential has a non-zero constant wvalue at (x, y). Substitution of the

wake condition, - -
¢wak§ ¢TE exp -iK(x xTE) (6.7)

into Equation (6.4) provides the relationship

b ik [xex, | 1= 4 £, y-1) dt d ‘
o | (xwaE)J ﬂ'w (616 (x-§, y-71) dg dn (6.8)

which requires knowledge of the upstream downwash distribution within the

fore Mach cone to solve for the local wake downwash.

Computation of the downwash (source strength) distribution over

the entir.e disturbance region and subseq;ent velocity potential distribution
over the lifting surfaces for any supersonic Mach number and any non-
negative reduced frequency for configurations of interest can be accomplished
if the method developed in Reference 14 and extended in Reference 3 is
followed,  We cover the wregion of disturbances with a grid of rectangular
boxes ol length A and width A/p adjusted so that box edges lie along the
y-axis and box centers lie along the x-axis and wing trailing cdge. The
box width Ls determined so that the box diagonals are parallel with Mach

; [Lves, hence the name Mach box. The configuration used in this develop-
ment {8 shown Ln Figure 3 with Mach boXes covering the wing, wake, tail,
and diaphragm reglons. Boxes are in each of these regions according to

the location of their respective centers.

e
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Consider the downwash or source strength distribution to be
approximated 'by a set of point values determined by satisfying the
appropriate boundary conditions at box centers. When ecach central
value is considered constant over lts assoclated box, the velocity

potential at any box center can be computed from

¢n’m= 2‘ l wv,p 4)(1’1-\1, |m-pl) (6.9)
v -

where n = x/A , m = By/A, v=§/A, p=Pn/A are box center coordinates.

The influence coefficients (IC) are given by

d(n-v, Im-l‘ll)=![c (n -y, m~p) d§ dn (6.10)
B

AREA

where the unit source potential, G, is integrated over that portion of the
box area at (v, u) that is within the fore Mach cone from the box center
at (n, m), Methods of evaluation of the IC for each pair of relative
box locations at a particular Mach number and reduced frequency are
presented in Reference 3,

Equation (6.9) is applied to the boxes one at a time beginning at
the center box in the first row, then proceeding outward. After completing
the first row, the same procedure is followed in the second row, etc. In
following this procedure, it is found that there exlsts only one unknown
Ln cach box, since all of the upstream quantities except those in the box
baing computed will be available., This advantage is obtained because of
the use of Mach boxes wherein the forward integration cone from the box
center will not include any areas from the same row. Then in evaluating

Equation (6.9) Lt follows that only ¢n m and wn o are unknown, and one
] ]
may then wrlte

4’n,m -wn,m o0, 0) = Z >_' wv,p. e -v, lm -FI) (6.11)
vt p>m
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where ®(o, o) as is indicated in Equation(6,1Q) represents the
integral of G over the forward quarter of the Mach box. This relation-
ship has all the upstream influence represented on the right side and

the total minus the local velocity potential on the left side.

Any box on cither surface has {ts downwash given by the tangential
flow condition and its velocity potential given by Equation (6,11).
¢, can then be determined from this equation.
2
Boxes entirely in the diaphragm region have zero velocity potential
and the source strength is then determined by

T TG, ) e 80 e okD (6.22)

v pom

which is Equation{6.11) with ¢n,m = 0. Any box that is intersected by a
subsonic edge has its source strength modifed by a linear interpolation
between the downwash at the box center computed as if it were first a
surface box and then a diaphragm box (Reference 15). This interpolation
is based on the proportion of the box area lying in the two regions. The
downwash at the center of a wake box is computed by substituting Equation
(6,7 )into Equation(6,11) to obtain

1 N
y >0 u>m

where the velocity potential at the wing trailing edge ties in the same
box colump(m = constant) with the wake box of interest,
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Utilizing the above equations for either downwash or velocity
potential, we can buiid up the point value distribution of velocity
potential for both surfaces deforming harmonically at the same frequency.
The values at the wing trailing edge are at box centers, and the values
at the tail leading and trailing edge may be computed by the methed
described in the previous section.
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PART VI - SECTION B

SUPERSONIC AIC COMPUTER PROGRAM DESCRIRTION

A FORTRAN IV computer program is presented which computes supersonic
unsteady aerodynamic influence coefficients for a variety of single or tandem
lifting surfaces. The solution is based on the source superposition method
and a Mach box approximation is employed o reduce the integral equations to
sums of constant values of source atnmxﬁh;xat box centers times integrals
which are functions of relative position,’Mach number and reduced frequency.

The various tandem configucaiions which can be analyzed are shown in
Figure 6,2. Alse it is possible to analyze a single surface (the wing). The
aerodynamic surfaces are assumed tc have a plane of symmetry parallel to the free
stream flow, The upstream surface must have an unswept trailing edge and the
rectangular trailing surface must have the same spanwise dimension as the
trailing edge of the wing,

The program allows up to 40 AIC centrol points. The AIC stations must
satisfy the following requirements:

(1) The chordwise rows must be parallel to the flow stream

(2) The chordwise rows on a surface must have the same number of control points

(3) The control points in each spanwisé row must have the same fractional
chordwise location '

(4) The origin for the AIC station coordinates and the wing and control

surface coordinates must-be at the leading edge root of the wing.

Examples of acceptable AIC control point patterns for the .supersonic program
are illustrated in Figure 6,3,

The supersonic AIC program is presently limited to 45 bpxes on the
aerodynamic surfaces. This limitation does not include the diaphragm boxes in
the gap and outboard region. The restriction results from performing all
operations on the computer in core without utilizing peripheral tape and disc
units, .

The user specifies the number of boxes along the wing root and the computer
progrim determines the size of the boxes. and overlay pattern which will cover
the planform, ‘The box centers of the first chordwise row will lie along the root
of the surfaces. The last spanwise row of boxes on the wing will have their
centern on the trailing edge. 1f NBW is selected by the user as the number of

thordwine boxes on the wing root and 1f the wing root dimension is 2br, then
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the box size will beAb X A where a, = 2br/(NBW-.5) and Ay = A;/ M°-1,
A, is the chordwise vidth and 4, is the spanwise box width. Knowing the size

of tho boxes and thv: planform geometry, the user can estimate if the 45 box
restrictivn is szcisfied,

6.4,

An example of a typical overlay is shown in Figure
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“he supersonic AIC computer program consists of a main program (DRIVE)
and 20 subroutines and function subprogram-, Execution begins with DRIVE B
calling DAIN which reads the input data, Control then passes to a Mach number
Loéb where a check is made to insure M21.l, Subroutine CODE is called to
approximate the surface and diaphragm regions with a lMach box overlay, The
subroutine POUT is called and the input flight conditions, geometry and map of
the Hach box overlay are printed, The AIC station locations are algso printed
if -the option {s exercised. Following POUT, a ¢heck is made to determine if the
number of boxes on the wing and control surface does not exceed 45,

fhe subroutine TRAMP is called by DRIVE to generate the substantial
derivative matrix [WJ. The EWJ matrix relates the liach boxes on the surface
to the AIC control points and serves as a substantial derivative operator,
Subroutines called by TRAMP are CMAT, SMAT, TMAT, BMAT, RMAT and MINV,

A frequency loop is entered and velocity potential influence coefficients
are calculated by subroutine CAFL. The coefficients are dependent on relative
position of the Mach boxes, Mach number and reduced frequency,

The velocity potential is computed next., The source strength of the
surface boxes is determined by satisfying the tangential flow boundary condition ‘
and .source strength of the diaphragm boxes is computed thrcigh satisfaction of the
boundary condition requiring the velocit§ potential at the bok centers-ba zero,.
Diaphragm boxes in the wake of the leading surface have their source strength !
cemputed Ehrouéh satisfaction of the condition that the velocity potential be
equal to the value computed by the wake condition. 3Boxes intersected by a
leading or side edge have their source strengths adjusted by a linear inter-
polation formula based on the 'portion of the ™ox area actually on .the surface,

This adjustment 1s performed by function subp.ugram ARLE. The velocity
potential at the box centets on the surfaces is computed by subroutine PHIB by
sumning the box contribu. ons.

The veloclity potentials are converted to pressure through a substantial
derfvative operator generated by SD2, Multiplying pressure by the box a.-a

ylelds the force at cach box center on the surfaces. These forces are transferred

to the AIC stations through static considerations, thereby forming the AIC matrix.
This operation s performed by subroutine FORCE,

Io called to print the AIC matrix,

The output subroutine POUT
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1,0 PROCESSING REQUIREMENTS

The input and output files used by the program are 05 and 06, respectively.
All read and write statements are contained in the main program (DRIVE) and
subroutines DAIN and POUT. Peripheral tape and disc units are not used by the
program, Approximately 40,000 cells of core storage is required,

A standard input form of six 12-column fields per card is used by the
program, Floating point numbers (6i£12.5 format) may be anywhere within the
appropriate field, but fixed point numbers (6I12 format) must be right adjusted.
Detailed instructions for data input are given and listings of data cards for

sample problems are provided,
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2.0 INPUT INSTRUCTIONS

Instructions for preparing input data for the supersonic AIC computer
program are presented here, The field location and format for each quantity
is specified. Any set of units may be used for geometric dimensions and acoustic
velocity as long as they are consistent, e,g., if inches is used for length, then
the acoustic velocity must have dimensions of inches per second. The required

data and the sequence in which the information is entered is as follows:

L. Strecamwise Coordinates (6E12.5 format)

Column 1-12 13-24 25-36 37-48 49-60 61-72
Name X(1) X(2) X(3) X(4) x(5)

Item ). (2 (3 (4) (5)

1) X1 Wing root leading edge coordinate

(2) X2 Wing tip leading edge coordinate

(3) X(3) Wing trailing edge coordinate

(4) X&) Control surface leading edge coordinate

(5) X(5) Control surface trailing edge coordinate

A single surface, the wing, may be analyzed by setting X(4) and X(5)
equal to X(3). The various configurations are generated as shown in
Table 6.1, The origin for the planform and AIC station coordinates

must be at the leading edge root of the wing, therefore X(1) and Y(1)
described below, must always be zero.

2. Spanwise Coordinates and Acoustic Velocity (6E1Z.5 format)

Column

1-12 13-24 25-36 37-48 49-60 61-72
Name Y(1) Y(2) X(3) SOUND
Item (1) (2) (3 (4
(L) Y(1) Wing root spanwise coordinate
(2) Y(@) Wing leading edge spanwise coordinate
(3) Y(3) Wing (and control surface) tip spanwiee coordinate
(4)  SOUND

Speed of sound at altitude for which analysis i3 performed
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TABLE 6,1 - OPTIONAL CONFIGURATIONS

X(4) = x(3)
%(5) = x(4)

CHORIWISE - SPANWISE
CONFIGURATION . COORDIRATE COORDINATE
x(1) = 0,0 ¥(1) = 0.0
x(2) = 0.0 Y(2) = 0.0
RECTANGULAR X(3) > 0.0 ¥(3) > 0.0
¥H) 2 x(3)
x(5) z x(k)
X(1) = 0,0 Y(1) = 0.C
x(2) > 0.0 Y(2) = 0,0
DELTA X(3) = x(2) ¥(3) > 0.0
X(k) = x(3)
X(5) = X(&)
X(1) = .0 ¥(1) = 0.0
1 x{2) > 0.0 Y(2) > 0.0
TRAPEZOIDAL %(3) = x(2) Y(3) > ¥(2)
x(4) = %(3)
X(5) 2 X{4)
] X(1) = 0,0 Y(1) = 0,0
! x(2) > x(1) ¥(2) > 0,0
TRAPEZOIDAL (CROPPED) x(3) > x(2) ¥(3) > ¥(2)
x(4) 2 x(3)
X(5) z x(4)
X(1) = 0,0 Y(1) = 0.0
: x(2) > 0.0 ¥(2) = 0.0
DELTA (CROPPED) X(3) > x(2) Y(3) > y(2)
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3.

.

General Information (6112 format)

Column | 1-12 | 13-24 25.36 37-L48 49-60 61-72 |
Nome | NMACH | KF NFREQ NBW LFUKCH )
Item | (1) (2) (3) (1) (5)
(1) NMACH Numberof Mach numbers (maximum 5)
(2) Xr Option to input frequencies or reduced frequencies:

KF = 0 frequencies

KF = 1 reduced frequency
(3) NFREQ Number of frrquencies or reduced frequencies at

each Mach nw.ver (maximum 10)

(4) NBW Number of chordwise boxes on wing
(5) LPUNCH Option to punch AICs on cards:

The AIC matrices are punched by rows with a IP6R12.5 format. Each row

of an AIC matrix begins on a new card.

Mach Numbers (%E12,5 format)

Column | 1-12 13-24 25-36 37-48 49-60 61~72
Name FMACH(1)| FMACH(?2) FMACH(3) FMACH(b4) FMACH(5) FMACH(6)
Item (1) (2) (3) (1) (5) (6)
(1) FMACH (1) Mach number

() FMACH (2) Mach number

LPUNCH = O
LPUNCH = 1
LPUNCH = 2
LPUNCH = 3

LPUNCH = &

no punch output

punch AICs for wing only

punch AICs for control surface only
punch individual AIC matrix for

wing and control surface
punch total AIC matrix for wing-

control surface combination

(NMACH) FMACH (NMACH) Mach number

Enter NMACH value of Mach number (see Part 3, Item 1).

be proater than 1.1.
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‘ 7 5, Frequencies (or Reduced Frequencies (6E12,5 format)
! Column| 1l-12 11-214 25-36 37-k8 49-60 61-72
.’ Name |FRBQ(1) | FREQ(2) FREQ(3) FREQ(L) FRERQ(5) FREQ{6)
, Item (1) (2) (3) (%) (5) (6)
Input NFREQ values of frequency or reduced frequency (see Part 3, Items
2 and 3). Reduced frequency is defined as kr ] .‘-"-I.JEL where br is
the semi-chord of the wing root, U is the free stream velocity and
is the oscillatory angular frequency in radians/sec,
2 (1) FrREQ (1) frequency (cps) or k,
g (2) FREQ (2) frequency (cps) or k,
(NFREQ) FREQ (NFREQ) frequency (cps) or k.,
If NFREQ> 6, continue input of FREQ (7) to FREQ (NFREQ) on new card.
6. Number o AIC Stations (6I12 format)
Colunn| 1-12 13-24 25-36 37-48 49-60 61-72
Name |NXWING NYWIRG K{CS NYCS
Iten (1) (2) (3) (&)
(1) NXwime Kunber of chordwise AIC collocation stations
on wing
(2) NYWING Aunber of spanwise AIC collncation stations
i;_ on wing
F (3) wxcs Kumber of chordwise AIC collocation stationus
on control surface., Set equal to zero if
analysig is for wing only
(&) wycs Number of spanwise AIC collocation stations
on control surface, Set equal to zero if
; analysis is for wing only,
|
L f
?.;’
5 1 391
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7. Spanwise Location of AIC Stations on Wing (6E12,5 format)

Column{ 1-12 13-24 25-36 37-48 49-60 61-72 {i
Neme [YAIC(L,W)( YAIC(2,W) | YAIC(3,W) | Yazc(h,W) | yarc(5,w) | Yarc(6,w)]
Ttem (1) (2) (3) (4) (s) (&)

(1) yazc (1,w) Spanwise coordinate of first row of AIC

collocaticn stations on wing
(2) YAIC (2,W) Spanwise coordinate of second row of AIC

collocation stations on wing

ARG st e U

o)

L) 430

ey XA OO0 BED

: (NYWING) YAIC (NYWING, W) Spanwise coordinate of last row of AIC

collocation -stations on wing ]

TOTF AR

AIC station rows are numbered from root to tip of surface, IF
NYWING >6, continue input on new card(s).

A afose i d Ak

€. Spanwise Location of AIC Stitions on Control Surface (6E12.5 format) .
: Column| 1-12  [13-2h 25-36 37-48 49-60 61-72
Name |YAIC(1,C8){YAIC(2,C8) | YATC(3,cs) | vArc(h,cs) YAxc(s,c§) YAcx(é,qs)[
Ttem (1) (2) (3) (%) (5) (6)
% (1) yazc (1,c8)

Spanwise coordinate for first row of AIC
collocation stations on control surface ‘
(2) yaic (2,cs) Spanwise coordinate of second row of AIC

collocation stations on control surface

4

.
.
-

(NYcs) yaic (nycs, cs)

fpanwise coordinate of last row of AIC
collocation stations on control surface

.

Omit this input if only the wing is analyzed.

input on new card(s).

of surface.

For NYCS > 6, continue
AIC station rows are numbered from root to tip
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9. Chordwise Location of AIC Stations on Wing (6E12.5 format)

10,

Column| 1-12 13-24 25-36 | 37-48 49-60 6172

Name |XAIC(W,1,1)XAIC(W,1,2) | XAIC(WL,3) s ‘er es

Itenm (1) (2) (3) (&) (5) (6)

(1) XxAIC (W,1,1) Stresmwise coordinate of first AIC colloéation
station in first row on wing

(2) xarc (w,1,2) Streamwise coordinate of second AIC collocation

ttation in first row on wing

.

(MXWING) XAIC(W, NYWING, NXWING)Streamwise coordinate of last AIC collocstion
station in last row on wing

Streamwise numbering sequence is from leading edge to trailing edge (see
Figure b,3 ). Continue input of values for each row immediately after

the last value of the preceeding row; do not begin input of each row on
new card.

Chordwise Location of AIC Stations on Control Surface (6E12,5 format)

Col 1-12 1324 25-36 37-48 49.60 6L-72 |
Neme _“IC(CS,l,l) c¢(cs,1,2)| xarc(cs,1,3){ ... cos cos
Ttem | (1) 2) (3) (%) (5) (6)

Procedure to input streamwise coordinate location of AIC stations on

control surface Ls the same as wing above, Omit this input if only
wing is onalyzed.
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3,0 SAMPLE PROBLEMS

Three sample problems are presented to demonstrate the use of the
supersonic AIC computer program., Configurations analyzed include a
trapezoidal wing-rectangular control surface combination, a cropped trape-
z0idal wing and a delta wing. Description of input paraﬁeters and complete

listing of input data cards and computer output are given with each sample
problemn,

L3

Sample Problem 1.

Supersonic AICs are computed for a traperoidal wing and rectangular
control surface. The 1nahform geometry and AIC stations are shown in
Figure 6.5, The dimensionel unit used for length is feet, therefore the
acoustic velocity is entered as ft/sec. The analysis is for M = 1.5,

k, = 0,10 and a =1116.87 ft/sec (sea level). Four chordwise boxes are
uged for the wing. The resulting box overlay has 15 boxes on the wing and
8 on the control surface, thereby satisfying the 45 box limitation. Also,
there are 13 diaphragm hoxes in the gap and outboerd region. Input para-

meters are summarized below and a listing of the input data cards and
computer output follows,

x(1) = 0.0 x(2) = 1.0' x(3) = 2.0 X(4) = 3,00 %X(5) =

¥(1) = 0.0 ¥2) =1,0 ¥(3) = 2.0

SOUND = 1116.87 ft/sec Acoustic velocity (sea level)

MMACH = 1 Number of Mach numbers

K¥ = 1 Input reduced frequency

NFREQ, = 1 Number of reduced “requencies

NBW =214 Numberof chordwise boxes on wing

LPUNCH = b Punch éombined wing-control surface AIC
matrix on cards

¥MACH (1) = 1.5 Mach number

FREQ (1) = 0,10 Reduced frequency

NXWING = 4 Number of chordwise AIC stations on wing

NYWING = 4 Number of spanwise AIC stations on wing

NXCB » 2 KNumber of chordwise AIC stations on

control surface
NYCS » 3 Number of spanwise AIC stations on
control surface
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YAIC(1,W) = 0,2
YAIC(L,W) = 1,8¢

YATC(1,C8) = .3

xa1c(1,1,W) = 0,10
XAIC(1,4,W) = 1,90’
XAa1c(2,1,W) = 0.10'
XAIC(2,4,W) = 1,90’
XAIC(3,1,W) = 0,38
XAIC(3,4,W) = 1,915
XAIC(4,1,W) = 0.86'
XAIC(k,l4,W) = 1.94'

Xxaxc(i,1,c8) = 3,25
XA1¢(2,1,C8) = 3.25'
XA1¢(3,1,08) = 3.25'

e gy A E o G, e T

YAIC(2,W) = 0,7'

YAIC(2,C8) = 1.0
XATC(1,2,W) = 0,70’
XAIC(2,2,W) = 0.70!
XAIC(3,2,W) = 0.96;
XAIC(4,2,W) = 1.22'
XA1c(1,2,C8) = 3.75

XAIC(2,2,C8) = 3.75'
XAIC(3,2,CB) = 3,75

595

wl W) = 1,3

vAIC(3,08) = 1.7°
XAIC(2,~" = 1,70'
XAIC(2,3,W) = 1,30
XAIC(3,3,W) = 1.L405"

XAIC(4,3,W) = 1.58'

i e I TN e 0 0 T i AT OGP s 5 st v




YAIC(1,W) = 0.2'
YAIC(U4, W) = 1.8

YATC(1,C8) = .3

XAIC(1,1,W) = 0,10
XATC(1,4,W) = 1,90
XAIc(2,1,W) = 0,10’
XATC(2,4,W) = 1.90'
XAIC(3,1,W) = 0,38
XAIC(3,4,W) = 1,915
XAIC(L,1,W) = 0,86
XAIC(k,l,W) = 1,94

Xa1c(1,1,Ccs8) = 3.25!
XAI1C(2,1,C8) = 3.25'
XAIC(3,1,C8) = 3.25'

YAIC(Z,W) = 007'

YAIC(2,C8) = 1.0

XAIC(1,2,W) = 0.70'
XAIC(2,2,W) = 0.7
XAIC(3,2,W) = 0.96;
XAIC(4,2,W) = 1.22'
xa1c(1,2,C8) = 3.75'

xa1c(2,2,cs) = 3.75
XAI1C(3,2,C8) = 3.75¢

395

A W) = 1,3

YAIq(3,cs) = 1.7
XAIC(1,>" = 1.70'
XRIC(2,3,W) = 1.30'
XAIC(3,3,W) = 1.405"

XAIC(4,3,W) = 1.58°
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Gample Problem 2,

A cropped trepezoidal wing is analyszed at M = 2,0, kr = 0,10 and
a = 1116.67 ft/sec (zea level). The treiling surface is removed from the
analysis by setting X(5) = X(4) = X(3). The wing geometry and AIC stations

are shown in Figure 6.7,

Five chordwise boxes were specified. The

resulting overlay has 32 boxes on the wing and 2 diaphragm boxes. Input
information is summerized below and g listing of the input data cards and

computer output follows.

xX(1) = 0.0

(1) = 0,0

SOUND = 1116,85 (t/sec
NMACH = 1

KF = 1)

NFRRQ = 1

NBW = 5

LPUNCH = O

FMACH (1) = 2,0
FREQ (1) = 0.10
NXWING = 3
NYVING = S
NXCS =0

NYCS = 0)

YALC(L,W) » o000
YALC(h,W) - 1,00

AMC, W) = 0,550
IMC(2,),0) = 0,250
XALC( 3,1,W) = 0,879
XATC(h 1,W) = 1,025
XA1C( 9,1 W) = 1,175

x(2) = 1,0
Y(z) = 1.0

X(3) = 2,0
Y(3) = 2.0

X(k) = 2,0

X(3) = 2,0

Acoustic velocity (sea level)
Nunber cf Mach numbers

Input reduced frequency

Number of reduced frequencies
Nurber of chordwise boxes on wing
Do not punch AIC matrix on cards

Mach number

Reduced fregquoncy

Number of chordwise AIC stations on wing
Number of spanwise AIC stations on wing
Number of chordwise AIC stations on

control surfece

Number of spanwise AIC stations on

control surface

YAIC(2,W) = 0.60'
YAIC‘ ',"’W) ~ 1.80'

XA1C(1,2,W) = 1,050
XA1C(2,2,W) = 1,150
XA1C(3,2,W) = 1.250'
XAIC(4.2,W) = 1,350'
XAIC(5,2,W) = 1.450'

s

YAIC(3,W) = 1,00°

XAIC(1,3,W) = 1,528!
xaxe(2,3,W) = 1,575
XA1C(3,3,W) = 1,625°
XAIC(4,3,W) = 1.675"
XAIC(5,3,W) = 1,725
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' Sample Problem 3,

- A hso delta wing is analyzed at M = 2,0, ;- 5.5 cps and a = 1116.87
ft/sec (sea level). The tralling eucface is removed from the analysis by
setting X(5) = X(4) = X{3). The wing geometry and AIC station locations

E ! are shown in Figure 6.9, Six boxes were specified along winz root, The

Moch tox overlay has 34 boxes. Input parameters are summarized below and
l a# listing of the input data cards and computer output follows.

2 #(1) = 0.0 X(?) = 2,0 X(3) = 2.0° X(4) = 2,00 X(5) = 2,0

; Y(1) = 0.0 Y(2) = 0,0 Y(3) = 2,0
SOUND = 1116.87 ft/sec Acoustic velocity (sea level)
NMACH = 1 Number of Mach numbers
KF = O Input frequency

' NFREQ = 1 Number of frequencies

3 NBW = 6 Number of chordwise boxes on wing

L LPUNCH = 1 Punch AIC matrix for wing on cards

' FMACH (1) = 2.0 Mach number
FRIR (1) = 5.5 Frequency (cps)
NXWING = 3 Number of chordwise AIC stations on wing
NYWING = k4 Number of spanwise AIC stations on wing
NXCS =0 Number of chordwise AIC stations on

control surface

NYcCs =0 Number of spanwise AIC stations on

control surface

YAIC(L,W) = 0,2'
YAIC(h,W) = 1.4'

YAIC(2,W) = 0.6’ YAIC(3,W) = 1,0'

XAIC(1,1,W) = 0,560’
XA1C(?,1,W) = 0,880’
ARIC(3,14W) « 1,200
XAIC(Y4,1.W) = 1,520°

XAIC(1,2,W) « 1,100’

' XAXC(2,2,W) = 1,300’

XAI1C(3,2,W) = 1,500'
XAIC(k4,2.W) = 1,700'

413

XAIC(1,3.W) = 1,6k0
XAIC(2,3,W) = 1.720°
XAIC(3,3,W) = 1.800"
XAIC(Y4,3.W) = 1.880"
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PART VI - SECTION Bk.O

LISTING OF SUPERSOMIC AIC
COMPUTER PROGRAM

: ‘ 421 ,




LNRIVE DRIVE
BOMPLEX CIERO.VPIGC.SS, PHIW.SPHT ,PHI PHITE.NPHI EXF,W.F-AIC,2
DIMENSTON FUAH . 45)  H{45,49),8(2% .40 ), RLAG,40),

1 TEMP (A, 4% ), R(45,45).C(A4%,45) 1 T(A%.45), TM( 1, 4%),

7 TH"‘).")).?R(45.45)
COMMON/CI/KHOXCENUN) L XE(S) o YFC) o X1 o NE X3, XA Y1, Y2, HETA, NBS
COMMON/C?/AS . NMAGH, FMACH(6) »NFREQ. FRFQ(1Nn) . NMODE, NSURF . LPUNCK , KF
COHMON/C3/VPIC(?015).SS(?o"b).PH!ﬂ(bn).SPNI.CZERO:PH!.PH!!‘:DPH!
COMMON/GA/MOR(*0),NRL(S0),KC(»0) . KL(?8),RBSL(?0).DXE( ). TPI,V
COMMON/C5/X,Y,DX. DY, EM,EK,EKR,FKR, N, MP, N8, NBOX, KODE . MOOF , NBW, NBT
COMMON/COH/XE. . NS, K+ J, TFR, THL, RHO
COMMON/C7/XATCCLN,10,2), YALCELN,?) NXBX{40),NYBX(40) . NXHXCS
COMMON/CR/NXNING.NYNINB,NXCS,NYCS
COMMON/CY9/ALIN(45,45), AR(Y)

EQUIVALENCE (C.S.R). (VPIC,H,R).(SS.F,TM), (AL, TENP)
1 CAIL DAIN

tF (NMODF .LF. 45) GO T0 »

WRITE (4,8)

R FORMAT (TH1.5X.%0K NUMRER OF AIC STATIONS FXCEFDS MAv ALLOWABLE (4

15)/+X,16H CASF TFRMINATED)
B0 70 1

5 CONTINUF
DO 1000 MACH=1.NMACH
FM=F MACH(MACH)

IF (EM LT. *,1) GO TO 10un
CAlLlI GODE

TOR=THWL/RETA

CALL POUT(1)

CALL POUT(2)

NTRS=n

N0 / I=1,-NBS

7 NTRS=NTRS+NXRX () +NXKXCS
IFf (NTRS .LE. 45) GO TO 1
WRITF (6,:4)

14 FORMAT(1H1,%X,48H NUMBFR OF MACH HOXES EXCFEDS MAX At LOWABLE (49)
1/79%,16H CASE TFRMINATED)
GO 10 1
13 CONTINUF
YzASeEM
TPH-=TPI/U
RFM-DXs (FM/KRFJA)we?
CAIl TRAMP (2 .NTRS.NTCS,S.R,C.R, T, TR.TI,TH)
No w0 =) .,NTRS
NO 50 Jgm1l.NTES
Anh TEMPOT.Y=TROL D)
CALL YRAMP (' ,NTRS,NTLS,S,R,CLE, T, TR, T1,TH)
N 60 1=1,NTRS
noe 61 J=1,NTES
Sal TROL. D) =TEMP(1.J)
NMONE =NTES
N «nun fFR=1, NFRFQ
It (Kf FQo ') FREQ(IFR)SFREG(IFR)FMACH(MACH)#AS/ (TR]eX1811.5)
FR=IRtQCIER)TPY
FKR-FKoRFM
FKR-FKeX1/2.n
fAl) CAFI
ARB. S Ko 3 X
FXT:CMPIX(COS(ARG) v =SINCARSG))
no L MODF=' , NMOUF
X=ft.5eDX

NH =) 422




| DO /0u NP=1,NHOX
’ KD=KBOX (NB)
NS=1
GO Y0 (/0,60.70,A0,60,70,/70).KD
Al NS=V
/0 MA=MOB(NP)
y=n_,»n
DO 10y "P=1 s MR
KODF =KBOX(NR)
SPHI=CZERO
IF (NP .B8T. ') CALL PHIB
SPHI=SPHI*NY
PH1-CZFRO
60 IO (40,40 .40 ,404,40,20_ 50), KONE
20t SPHI=SPHI=-PHIW(MP)
PHI=PHIW(MP)
PHIW(MP)=PHIN(MP)sEXF .
30 10 51
i IF (KD JLT. A) GO TO 4n
90 SS(NR)=-SPHI/VPIC/DY

80 10 9n
40 1F (NS .FQ. ?) GO TO 45
TR=r

no 21 L =1,MP
1 TR=IR+NXRX(I1) [
IR=JR+NP~NXHX(*)
B0 10 26
46 [R=u
N0 /2 11.=1,NRS
2?2 IR=IR+NXRX(IL)
DO 23 JL=1,MP
23 IR=IR+NXRXCS
IR=IR-NROX+NP
26 SR=FMeAS*TR(IR MODE)
SI=TPI«FREG(CIFR)TI(IR,MODE)
SS(NB)=CMPLX(SR,SI)
IF (KD LT. A) SSCHB)=SS(NB)-ARLE(TIB)*(SS(NR)+SPHI/VPIC/DY)
I¥ (KODE .BGF. #) GO TO 90
PHI=SPH]+SS(NB)esVPICeDY
IF (KODF +FQ. ‘) PHIW(MP)=PHIFXF
IF (NP .FQ. NROX=1) PHIW(MP)=PH]
1F (NP .FUQ. NHOX) PHITF=PHIC(PHI<PHIN(MP))oDXE(S)
BO 10 (128, 121.1728:921.321.127:127),K0DE
178 L=t
no 1272 1L=1,MpP
122 1= 1CoNXRXC T )
1C= 10 NP=-NXBX(1)
R0 10 17n
129 (0=
N 25 1L =1,NRS
123 1C-1CoNXBX(1i)
NG 121 1L=21,Mp
124 1C=1C+NXBXCS

: - [C=1C-NROX*NP
i 176 AICCIC, MODE )=PHI
127 CONTINUE
l yn GONT INYE
NizNH o1
5 Khex ODF
tan ¥Y=YeDY

200 X=XeDX 423




5un

701

7042

TuR

oun
1noe

CONTINUF

NALL SD? (S.R,C,R,T,TR.TM)

BO /01 J=1,NTRS

no /01 J=1,NTRS

Sl=0.0

IF (1 FO. J) SI=zTPI*FREQ(IFR)/(FHeAS)
SR=1IM(1,J)

W(1,J)=CHMPLXISR,ST)

No /0% [=1,NTRS

nn /02 g=1,NTES

Fel.d)=(0.0,0,.0)

Nno /07 K=1,NTRS

FCL DI =F Ll J)=W(T,K)RATIC(K, )

ZCONZ(A . NeDXaDYRFMeAS)/ ((TPIoFREQ(IFR) ) ®a20(YE(S)=YE(L))®

1(XF(3)=-XF(1))sa2)

TALL FORCE (R)

no /08 §=1,NVCS

DO /08 J=1.NTCS
AIC(1,J)=(nn,0.0)

DO /08 K=1,NTRS
2=CHPLX(C(1,K)8ZCON,N,.N)
"C(an)=A|C(|0J)'Z.F(KOJ)
caLt PONT(X)

IF (LPUNCH .RT. n) CALL POUT(4)
CONTINUE

CONTINUF

80 10 1

END
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CDAIN

R
12

DAIN
SURROUTINE DAIN
COMPLEX CZERD,VPIC,SS,PHIN.SPHI,PHI,PHITE,DPHI
COMMON/CU/KBOXCLOuN) ,XE(S), YEC(S) . X1-X2.X3,X4.Y1,Y2,BFTA,NBS
COMMON/C?/AS . NMACH,FMACH(A),NFREQ, FREQ( LN ). NMODE, NSURF . LPUNCH. KF
COMMON/CI/VPIC(2026),88(?2u25), PHIN(S0),SPHI,CZERO,PHI .,PHITE,DPHI
COMMON/CA/MOR(50),NBL(SD),.KC(") . KL(28),8SL(”n),DXE( 7). TPI,VU
COMMON/CS/X, Y DX . DY, EM.EK,EKRB,EKR, NP, MP, NB, NROX, KODE . MODE, NBW,NBT
COMMON/C6H/7XE NS.K,J,1FR, THL, RHO
COMMON/C7/XATCCIN, 10,2, YALTCCLH,2) . NXBXC40), NYRX (40 ). NXBXCS
COHNON/CH/NXNINO-NVH'NR.NXCS-NYCS_
READCY 1Y) (XF(I),1=1,%)
REAN(H, 1Y) (YF(1)121,.%),AS
REAN(H,17) NMACH.XF,NFREQ.NBW,1LPUNTH
REAR(S,11) (FHACH(I), 121 .NMACH)
REARCH, 1Y) (FRFQ(I),1=1,NFREQ)
NSUKF =2
IF(XF(4).LT.XE(H)) GO TO N
NSUpE =1
XE(a)=XEC(S$)
XE(n)=XF ()
REARD (5,12) NXWING,NYWING,NXCS.NYCS
READ (H,11) (YAIC(I,1).1=1.NYHING)
TF (NXCS oNE. 0) READ (5,11) (YAIC(I.?),1=1,NYCS)
READ (5%,11) ((XATCCT,Je1), 021, NXMING),IJ=1,NYNING)
IF (NXCS oNE. 1) RFAD (5,11) ((XAIC(I,J:2),]1=1,NXCS).J=1.NYCS)
RHO=1 .0
NMOLF=NXWINGeNYWING+NXSaNYCS
FORMAT(AFI12.1)
FORMAT(AIL?)
RETURN
END
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CCODF

10
15

0

i

13
SURKROUTINF [LODF
COMPLEX CZERO.VPIC,SS.PHIN.SPHI,PHI.PHITE,DPHI
COMPLEX ALC
COMMONZCY/ZKBOX(LAGO) ,XF(S)YEC) XV o X2+ X3, X4, Y1,Y2,BFTA.NBS
COMMON/C?/AS. NMACH . FMACH(6), NFRED,FREQG(1I N ), NMODE, NSURE » L PUNCH., K}
COMMON/CI/VPIC(20:5),88(2029), PHIK(YN )} . SPHI,CZERG,PHY ,PHITF,DPHI
COMMON/C4/MOR(50), NBL(S0),KC(»0 ;. KL(?2B).5SL'20),DXE(?),TP1,VU
COMMON/CS/X, Y, NX. DY, EM.EK,EKR, FXR,N® 1P, NB,N.:0X,KODE MODF,NBW,NBT
COMMON/CH/XL.NS,K,J, IFR, THL » RHO
COMMON/CT/XATOELN,TH,2), YATCCLE,7) . NERX{20),NYBX(40), NXBXCS
COMMON/CB/NXWING. NYWING,NXCS.NYCS
COMMON/CO/AIN(A%,45),AR(Y)
RETA = SORT((FM # FM)=1,.N)

X1 = XF(3}) - XF(1)
X2 = XF(d) - XF(?)
X3 = XF(4) - XF(1)
X4 = XF(H) -~ XF(4)
X% = XF(h) = XF(1)

Yi = YF(?) - YF(1)

Y72 = YF(3) - YF(1)
TF(X?e0TeX1aDR. X1 BT oXT,ORXILBI XA BRXLITGL0)Y SU 0 HU
1C(Y1.GT.Y2.,0R.Y1.LT.0a.0) 60 TD Sn

Yai. = 0

16 . Y2 ,NE.YY) THL = (X1 = X2} 7 (Y2 - V1)
AR(1V) = (Y2(X24X1) = Y3 @& (Xe=X1))
AR(’) = Y?2#XAa2 N

AP(s) = ARCGY)Y + AR(Y)

DY = X1/7(FLOAT(NARW) =1.%5)
IF (Snea » BY .G, X5) GO TO ¢n

N4 = NBW-?

80 10 14

Dy = DX/RET:

YHY1 = Yi/DY

YN?2 = VDY

ANl = YN? = ixi-302) / DX

XNTY = YNV ¢ XsidX
XNbE = X3/DX
YNTE=XS/0X
NROX=XNYE s Hunu9 gy
NKBS = Y?2/0Y ¢ 1.4

N7 = ¥a/6iX v .5

NXF(Yy = 1.0

DXF(?2) = Dot

DYF S = Beb

DX (4) = AINT(XNLE + 1.%) = XNILE

DXF(H)=XNIF-FLOAT(NROX~1)
NXF(&hy = b.o#
NXF(/)Y = e ‘

X = b, o DX
3 I

NAC MINTCAMAY ) (ANL*FLOAT(NBOX)=0.9 . YNT*FELUATINBUX) =0t o), XNT=FLOAT
(NROX) 1 6. ) )

NO W Jjel . NRE

NXRY(Ji)=n

NXR Xt 5=

NO a0 NP = | .NHOX

IN = IODAT(NP) - 1.Y

YW - YN/
IF (THL «6T. o) YW=AMINLCYW, YN XN/ (THL/RETA))
1FI(XBT.XECF)) BO YO 24 426




N '
TORAIRE, MR marsennscy -

ghaf

3

’4
’R

29

n
/1

1?
13

AN
a0

LY

MB = MINT (. 1AXT (YW, XN YN
80 10 78

) XNT=XN)+1

MB = MINYT(AMAX?! (XNL+XN,XNoYN1) . XNT-XN)*1

MOR(NP) = M9

Kope = 1

IF (NP .FQ. NRW) KODF =J
IF (NSURF .F0Q.?) GO TO 29
1F (X «6Te X1) KODE =6
IF(NP.FONBNIKODF=2Y

IF (X 67, X¢ ) KORE =4
IF (X .6Y. X3$+DX) KODE=2
IF (NP .FQ. NROX) KODE =%

TF(NR+MR.CT.200u) BO TO 1o

NBU (NP) = NB

PO 0 MP = 1,MR

YN = MP-1

NB = NR + 1

IF (YN .BT. YW) KODE =7
IF (KOh¢ FO. ' .OR. KODE
60 10 N
NXRX(MP)IZNXRX(MP) 1
CONTINUF

IF (MP .NE. V) GO TO /3
IF (KODE .EQ. 2 .0OR. KODE
GO 10 74

NXRYCS=NXABXCS

CONTINUF
Y=DYSFLOAY(MP)=-11,8DY

1F (KODE .FU. t* .OR. KODE
KBOX (N8 ) = KOOE

X = XeDX

RETVURN

CAly EXIT

RETHURN

END

+EQ. ) 80 TO 71

.£0. 4 .OR. KODE

FO.

«EQ. 33 NYRX(NP)=MP

427
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cPOUT POUT
s SURROUTINE POUT(IND)
4 COMPLEX CZERO,VPIC,SS,PHIN,SPHILPHI,PHITE,DPHT
COMPLEX W.AIC
DIMENSION SW(%,6),SURF(2,5),C0D(7),C(50)
COMMON/C1/KHNX(1000),XE(5)s YE(3), X1,X2,X3,X4,Y1,Y2,BFTA,NUS
COMMON/C2/AS . NHACH,FMACH(6 ), NFREQ,FREQ(10), NMODE, NSURF . LPUNCH, KF
COMMON/CI/VPIC(2025),S5(2025),PHIN(50),SPHI,CZERO,FHT,PHITE,LiPHI
GCOMMON/C4/MOR(50),NBL(50),KC(H0),KL(28),ASL(?0),DXE(7),TPI,VU .
COMMON/CS5/X,Y,NX,DY,EM.EK.EKR,EKR, NP, MP,NB,NBOX, KODE, MODE, NBW,NBT ‘
COMMON/COH/XL . NS, K, J, IFR, THL, RHO

‘ COMMON/C7/XAIC(10,10,2),YAIC(10,2),NXBX(40),NYBX(40), NXBXCS l
3 COMMON/CB/NXHING, NYNING, NXCS,NYCS
: COMMON/CI/ALIN(45,45),AR(D)

¥

DATA (SW(1,1),1=1,A)/26HMAP OF MACH BOX OVFRLAY ON, 1

: 1 26HWING, TATL., AND DIAPHRAGM ,
3 2 26H (S) - WING ’
: 3 26H ($) - TAIL .
- 4 26H (.) = MAKF ’
> 5 26H (.) ~ DIAPHRAGM /
) DATA (SURF(1.1),1=1,3)/8HNING ,RHTAIL V1IHWING + TAIL /

NATA COD/1HS,1HS, IHS, 1HS, IHS, 1H, ,1H./

: GO0 TO (10,2n,40,40), IND

-t 10 WRITE(A6,1L)EM.AS.RHOLXE(L)HLXEC(A) . X1,X4,Y1,Y2,Y2,Y2,%X2,X4,AR(1),

11 FORMAT(IH1//77/7 37X, 43HHUGHES AIRCRAFT Cn. SUPERSONIr AIC PROGRAM I
1 77737X,30HFLIGHT CONDITIONS AND GEOMETRY/1HO//15X, t1SHMACH NUMBER
2 2,FB8.5,4X, 16HSPEED OF SOUND =F10.3,4H L/T,4X,4HRHO=,F6.2 //1HD/

d X54X, 44NING, 1RX,

: 3 AHTALL//7272X,16HL.F. STATION (L),2F22.3/7/22%X,16HRO0T CHORD (L),

, 4 2F22.3/7 22X,16HL.E. SPAN (L)»2F22.3/7/722X,16HT k. SPAN (L),

ﬁ 5 2F22.3/7 22%X,16HTIP CHORD (LY»2F22.8/7/722X,16HTOTAL AREA (LeL),

6 2F?22.3/7/ 22X, 6HCHORDWISE BOXFS ,119,122/7/22X,
716HSPANWISE ROXES ,I119,122)
WRITE(6,12)NROX, DX, DY
; 12 FORMAT(IHU/, 11X, 23HTOTAL CHORDWISE BOXES =,13, 5X,11uB0X CHURL =,
s 1 1P1FL1?2.5,2H 1. 5X,10HROX SPAN =,1P1F12.5,7?H L/ )
HRITF(6,91)
91 FORMAT(IHY/Z /777 2RX,51HHUGHES AIRCRAFT CO. SUPERSONIr AIC PROGRAM
t(CONT=D) //7/)
NB = 1
NO 17 NP = 1.KRRANX
MR = MOR(NP)
¢ IF(MB.GT.H0) 060 10 B0
NO 13 MP = 1.MR
K = KBOX(NBR) i
CI(Mp) = CON(K)H t
I3 NR = NR ¢+ 1
IFINP.BT«6) RO TD 1%
WRITF(A,14)I(SH(T.NP), 121,%),(C(MP).MP=1,M8)
14 FORMAT(I0OX,9AA.5NA1)
g0 Y0 17
I MRIIF(A,16) (C(MP) . MPx1,MB)
16 FORMAT(ADX,HNAY)
17 CONTINUF

80 10 1nM I

N MARTIE(A,BNY)

Kl FORMAT(IX,HZHWHEN MOB EXCEFDS %t THE MAP PRINTING IS DISCONTINUED

1/771H0, 4HH CALCULATIONS PROCEFD IN NORMAL MANNER )
80 10 1hthy 428

70 NYS=NYWING

o e e e~ . WMWM

st




NXS=NXWING
' PO N0 NS=1,?
WRITE (6,201) (SURF(I,NS).1=21,?) '
201 FORMAT(1H1,2RX.51HHUGHES AIRCRAFY CO. SUPEPSONIC AIC PROGRAM ((CONT
- 1=D) /////28X,43HAIC COLLOCATION STATION COORDIMATES NN THE 2A6/1HU
2,19%, 4HYALIC., 13X,15HXALIC VALUES--)
no 202 1Y=21,NYS
- YC=YAIC(IY,NS)
22 WRVTTF (6,203) YO, (XAICCIX, Y. NS),IX=1,NXS)

b NYS=NYCS
NXS=NXCS
T IF (NYS .EQ. 0 .OR. NXS .E8. 0) 60 TO 2a%
. 200 CONTINUE
245 RETURN

- 2.% FORMAY (1HD,12X,SE17.67(1H +»29X,4E17,.6))
In VEI =EMeAS ’
Qz0,5¢RHOCVE| 202
RV=1.0/EKR
BR=x1/2.0
WRITE (6,220) FREQUIFR),BR,EKR.RV,FN, VEL,RHO, 0

220 FORMAT(1HL,$1X.51HHUGHES AIRCRAFY CO. SUPERSONIC AIL PROGRAM (CONT
1-DV/7/779%,284 OSCILLATORY FREQUENCY (CPS),4X,1PE12.5,/71H0,9X.15HRE
PFERENCFE CHORD,AX,IPE12.5,/71H0,9X, SAHREDUCED FREQUENCY (REF. CHORD)
Jrd4X,1PF12.5,71H0,9X,?29HRENUCED VELOCITY (RFF. CHORD).4X,1PEL12.5,
471HD IXL2IHFRFF STREAM MACH NUMBER.4AX,1PEL12.5,/1H0,9Y,20HFREE STRE
5AM VELOCITY, AX.1PE12:5,/71HN, 9K THDFNSITY . AX,0PF5.2,/71H1,9%X, JINDYNA
6MIC PRESSURE (1/20RHOVFL002),4X, L PE12:.5./7/7)

URITE (6,271)

2721 FORMAT(///739X,34HAERODIYNAMIC INFLUENCE COEFFICIENTS,//5X,2HRL.10X,
l’HlM:lﬂX:)HRI.10!.?"!".10!.2HRL.'0!.2"1".IOX.ZHRLoIUY.?NlH-13‘:2"R
2L, 10X, 2HIN, /)

NROWS=NYWINGoNXWING+NY(CSeNXCS

DO 222 NROW=1,NRONS

HRITE (6,2?73)NRON

WRITE (A,224) (A ;C(NROW,NCOL),NCOL=1,NROUS)

223 FORMAT (/7 SHROW = 1?2)

2724 FORMAY (1P1VF17.4)

22?2 CONTINUE

RETURN
4h NW=NXWING#NYWING
NC=NXCSeNYCS
NT=NWeNC
NWt=NW*t
00 10 (R1,87.H3,R4),LPUNCH
#1 CONTINUE
Nno S01 1=21,NW
PUNCH RS, (AIC(],Jd)sJ21,NN)
31 CONTINUF
15 FORMAT (1PAF12.%)
RETURN
H? CONTINUF
DO AN2 [=NWI1,NTY
PUNCH B%, (AIC(T.J),JaNNL.NT)
402 CONTINUF
REYURN
HY CONTINUF
no sHhs 1=z1,NW
PUNEH BYS, (AICCT,J0),Jxt,NN)
Jus CONYINUF
DO 4Na J=NWI.NT

429




In4

Ha

RIL
thun

PUNCH 85, (AIC(1,J),J=NN1,NT)
CONTINUE

RETURN

CONTINUF

DO s05 1=1,NT

PUNCH 8%, (AIC(I,J),J21,NT)
CONTINUE

RETURN

END

e

—

5 g P s . ﬁ . z

b
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CFORCE FORCE

SUBROUTINE FORCE (R)
DIMENSION R(45,45)

COMMON/C1/KNNX(1000),XE(5),YE(3),X1,X2,X3,X4,Y1,Y2,BETA,NBS
CO"MON/C§/X;Y.“X.DYoEHoEK:EKD:EKRnNP)PP:NBDNBUX.KODE:"OUE:NB“:NB‘
COMMON/C7/XATC(16,10,2),YAICC(10,2), NXBEX(4U), HNYBX(40),NXBXCS
COMMON/C8/NXWING,NYNING,NXCS»NYCS
MR=NBS
NMBXW=0
no 50 1=1,Mu
HB NMRXW=NMBXWeNXRX(])
KROW=NXWINGeNYWINGONXCS#NYTS
KCOL =0
nn 1006 1=1,MRA
100 ¥COF=KCOLeNXRBX(])+HNXBXCS
a0 1506 131,rROU
159 J=l,h00
190 2(1,J4)=0.0
nn ¢60 1=1,MR
NCK=0
FRR=1.,0
FRT=1.9
FOF = 1.0
YR=DY«FLOAT(1)=-DY
[1=NYWING-1
NG 610 JI1=1,11
IF (0.5#(YAICCII],1)+YALIC(III+2,1))=YE(L) BT, YR=.5#DY) GO TO 630
610 CONTINUF
{11=NYWING
B0 10 620
630 CONTINUF
IF (YR=D.5¢bY .11, 0.5a(YAIC(II1,
1 YR¢D.%0hY .0GTe OS50 (YAICCILI,
IF (NCK +EQ. 0) GU 10 620
FRAZ(D.5%(YAICCTIE 1) eYAIC(ITI¢1,1))eYE(L)=YR4C,5DY)/DY
FRT=1.0~-FRB
670 NROWSNXWINGe((li=1)
NGOL =)
no 650 1hit=1,1
650 NCOL=NCOL+NXRXCILIT)
NCOL=NCOL~-NXRBX (1)
KK=NXBX(1)
no 750 K=1,kK
0o 700 Jd=1,hXWING

IF (XATCCL 111, 1)=XF(1) «BEe (FLOAT(NXBX(L)=NXBX(I)#K)~.5)eDX)
60 10 710

IV (XATCONXWING, L11,1)-XE(L1) oLE.s (FLOAT(NXBX(L)=NXBX(I)¢K)=o5)@
10X) 80 10 7220

B (XAICCU, 1T, 1) =XEC(L) oBTe (FLOATO(NXBX(1)=NXBX(])*K)=.5)0DX)
100 10 740 ¢
700 CONTINUE
710 NRF=NROKW®1
NCE NGOG 4K
RONKF ,NCF )=t Ity
IF (1 +tQ¢ 1) R(NRF,NCF)SR(NRF,NCF)®0.5
(K JbU. KK) RONRELNCH)2R(NRF,NCF)en b
h (1 «fUe MB) FOF = (YE(S)=YE(L1)=(FLUAT(MR)=1.5)eDY)/DY

It (1 k0. MAY KINRELNCE)SRONRF,NCF et OF
G 10 /740

720 NRF=NROWSNXRIMG 431
NCFENCOL K

1)4YAIC(IT1+1,1))=YE(L1) AND,
1)+YAICCITI*1,1))=YE(1)) NCK=1




740

740

760

800
B10

820

8340

B840
850
750
6un

A adecee
#

R(NRF,NCF)=tRH

IF (1 +EQe 1) RUONRF,NCF)=R(NRF,NCF)#0.5

IF (K .EQ. KX) R(NRF,NCF)=R(NRF,NCF)#U.5

IF (1 LEQ. MB) FOE = (YE(3)=YE(1)-(FLOAT(MB)~1.5)#DY)/DY

IF (1 JEQ. MR) R(NRt.NCF)I=R({(NRF,NCF)#fOE

60 10 740

RY=2XAIC(J, LI, 1) eXEC(L)=(FLOAT(NXBX(1)=-NXBX(I)+K)=0e>)eDX
RI=XAICCI, i1, )=XAIC(J=1,111,1)

NRF=NROHW+J

NCF=NCOL+K

R(NRF,NCF)=(1,0«R1/K3)*FR8B

RI(NRF=1,NCF)=(R1/R3I)eFRH

[F (1 EQs 1) RINRF,NCF)=0.58R{NRF,NC})

IF (1 JEQe 1) RINRF-1,NCF)=0,5¢R(NRF=1,NCF)

IF (K JEQ. KK) R(NRF,NCF)=R(NRF,NCF)aU,.5

IF (K +EQs KK) R(NRF=1,NCF)=R(NRF~1,NCF)®0.5

IF (] EQs MR) FOES(YE(3)=YE(1L)=(FLUOAT(NMB)=~1,5)eDY)/DY

IF (1 +EQ. MR} RUNRF,NCF)zR(NRF,NCF)eafOE

TF (1 EQ. MR) R(NRF-1,NCF)ZR(NRF~1,NCF)eFQE

CONTINUE

IF (NCK +EQ. 1 «AND. K +EQ. KK) GO TO 760

80 10 750

N0 850 KT=1,KK

No 800 JT=1,NXWING

IF (XAIC(Y, 11H+1,1)eXE(L) oGE. (FLOAT(NXAX(1)=NXBX(I)¢KI)=e5)eDX)
180 10 810

IF (XAICONXWING, 1T1141,1)=XE(L1) JLEs C(FLOATINXBX(1)=NXBX(])*KY)=.5)
1«0X) 6O TU 820
[F (XAICCJUT,111+1,1)0-XE(1) «BFe (FLOAT(NXBX(1)=NXBX{[)*KT)=,5)0bX)
160 T0 830

CONTINUE

NRF=NROWENXWING*1

NCF=NCOL+KT

R(NRF,NCF)=FRT#FOE

IF (KT «FUs KK) R(NRF,NCF)ZR(NRF,NCF)#0.5

50 70 840

NRF=NROW+2#NXWING

NCF=NCOL+KT

RONRF,NCF )=t RT«FOE

IF (KT +EQe KK) R(NRF,NCF)ZR(NRF,NCF)»0.5

nn 16 840

RI=XAIC(IT 11141, 1)=XE(1)=(FLOAT(NXBEX(1)=NXHX(I)+KT)=0,b)aDX
RISXAICCHI, 1 11+1,1)=XAIC(JT=1,111+1,1)

NRF=NROWNXWING*DT

NCFENCOL KT

R(NRF,NCF)z(1.0-RI/R3)ai RTaFOL

R(NRF=~1,NCFI=(R1/RI)I*FRT#F0OE

It (1 JEQe 1) RINRF,NCF)SU.5#R(NRF,NCEH)

(F (1 +fUs 1) RINRF=1,NCF)30,9%R(NRF=1,NCF)

[t (KT JFU0, KK) R(NRF,NCF)=U0.5#R(NRF,NCF)

IF (KT +Fls KK) R(NRF=1,NCF)30.5#R(NRI-1 CF)
CONTINUF

GONTINUE

GCONTINUF

CONTINUE

no 400 [=1,MR

KE=HNXHXCS

MOK=1)

tRE=z1,0

FRT=1,0

FOF = 1.0 432
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T s < 2oy

YR=DY«FLOAT(1)~DY |
[1=NYCS~-1
nn 419 tli1=1,11
IF (0,58 CYAICCIIT1,2)¢YAICCII1¢1,2))=YE(L) 6T, YR=.5«DY) GO TO 430
410 NONTINUE
11I=NYCS
60 10 420
4350 CONTINUE
(F (YR=0e%eDY LTVe 0.5¢(YAICCINI,2)eYALC(IT11+1,2))=YE(1) .AND.
1 YR+0U5eDY ,GTe D,5¢(YAICCIT1,2)¢YAICCI11¢1,2))=YE(L)) NCRs=1
If (NCK «EC. 0) G0 TO 420
FRAZ(0.5%(YATC(TTE,2)¢YAIC(I11¢1,2))=YE(L1)=YRe0,5DY)/DY
FRT=1,0~FRB
420 NROW=NXWINGENYWINGONXCSe(Ill=1)
NCOL ENMBXW+(T1-1)eNXBXCS
an 950 K=1,NXAXCS
N 990 J=1,NXCS

IF (XAIC(1,111,2)=XE(1) +GEe (FLOAT(NBOX=NXBXCSeK)=s5)elX)
160 10 910

IF (XATCUNXCS,111,2)~XE(1) oLkse (FLOAT(NBOX=NXBXCS*K)=,5)2DX)
160 10 920

1F (XAICCU,111,2)=XE(L) o0BTVe (FLOAT(NHOX=-NXBXCS*K)=e5)#bLX)
100 10 930
90n CONTINUE
91N “RF=NKROW*1
NOF=NCOL*K
R(NRF ,NCF )=t RH
1F (1 EQ. 1) RINRF,NCF)ZR(NRF,NCF)20.5
IF (K EQ. 1) R(NRF,NCF)IZR(NRF,NCF)®((FLOAT(NBOX=-NXBXCS+1))eDX
1=-XE(4)eXE(1))/DX

(F (K JEQ¢ KK) RONRF ,NCFI=R(NRF,NCF)I®(XE(D)=XE(L)=(FLOAT(NBOX=1))»
10xX)/nX

1F (] JEO. MR) FOE=(YE(3)=YE(1)=(FLOAY(MB)=1,5)0DY)/DY

IF (1 +EQ. MR) R(NRF,NCF)=R(NRF.,NCF)#FOE

G0 10 940

920 NRF=NROW+NXCS

NCF=NCOL*K

RINRF,NCF)=tRH

IF (1 EQ. 1) R(NRF,NCF)ZR(NRF,NCF)20,5

IF (K JEQ. 1) R(NRF,NCF)ZR(NRF ,NCF)o((FLOAT(NBOX=NXBXCS+1))eDNX~
IXF(4)+XF(L)) /DX

1F (K o6Ge KK) RONRE,NCF)IZRINRFNCF)O(XE(H)=XE(L)=(FELOAI(NBOX=1))e
10X)/DX

1P (1 FQ. MR)Y FORS(YE(S)=YE(L1)=(FLOAT(MB)=1.5)0DY)/DY

1F (1 tQeMii) RONRF,NCF)SR(NRF,NCF)®F(CE

RO 10 940

930 R1=XAICCU, 111 .2)=XF(1)=(FLOAT(NBOX=NXUXCS¢K)=,5)eDX

RI=XAIC(I, 111,2)=-XA1CLU=2,111,2) ‘
NRF =NRNW*+.J

NECFNCOL ¢K

RONRF  NCE)Y=(1.N=R1I/KRI)*FRA

RINHF =1,NCF)=(RL1/RI)SFRB

b (1 «kUe 1) RINRF=1,NCF)s0.58R(NRF=1,NCF)

e (1 FQs 1) RINRE,NCF)SU,50R(NRF,NC})

(F (K 8Qe 1) RINRF,NCF)ZR(NRF,NCF)I®( FLOAT(NBOX=NXBXCS*K)aDX
J-Af (AYIXECL1))/ZDIN

1k Jb0. 1) R(NHF-1,NCF)SR(NRF=1,NCF)®( FLOAT(NBOX«~NXBXCS*K)*DX
J-xr-(4)eXE(3))/DX

IF (K kU, KK) RONRE ,NCF)ZR(NRF,NCF)#( XE(5)=XE(1)= FLOAT(NBOX=1)s
1X)/7hX 433 .
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IF (K +EQ. KK) R(NRF=1,NCF)=R(NRF=1,NCF)a(XE(5)eXE(1)~
LFLOAT(NBOX=1)eNX)/DX

IF (1 +EQs MR) FOE=(YE(S)=YE(1)=(FLOAT(MB)-1.5)0DY)/DY
IF (1 JEQ. MR) R(NRF.,NCF)I=R(NRF,NCF)ef Ot
IF (1 EQ. MR) R(NRF=1,NCF)=R(NRF-1,NCF)eFOE

940 CONTINUE
TF (WuK «E0. 1 AND. K +EQ. Kk) GO 10 969

B4 70950 '

960 a0 350 KT=1,KkK

no 300 JT=1,NXCS

IF (XAIC Y, 100101,2)=XE(L) +OE. (FLOAT(NBOX-NXHXCS+KT)=.5)eDX)
1680 10 310

IF (XAJCUNXCS,11141,2)=XF(3) oLEe (FLUAT(NBOX-NXBXCS+KT)=.5)80X)
1680 10 320

IF (XATCLIT, T11+1,2)-XF(1) 6T, (FLOAT(NBOX=NXBXCS*KT)=.5)eDX)
160 10 330
300 CONTINUE
310 NRF=NROWONXCS+1
NCF=NCOL+KT
RONRF,NCF : =t RT«FOE

IF (KT «BLs KK) R(NRF,NCF)SR(NRF,NCF)s(XE(5)=XE(1)= FLOAT(NBOX~ 1)'
10x)/DX

IF (KT JBU. 1) RINRFLNCF)ZR(NRF,NCF)o( FLOATI(NBOX-NXBXCS+1)eDX
1-XE(4)+XE(L1)) /DX
30 70340
320 NRF=NROWe2eNX(S
NCF=NCOL+KT
RONRF,NCF )3t RTeFOE

IF (KT +Eue KK) R(NRF,NCF)ISR(NRF ,NCF)a(XE(5)=XE(1)= FLOAT(NBOX=1)e»
19X)/Dx

IF (KT +EQ. 1) RONRE,NCFIZR(NRF,NCFIo( FLUAT(NBOX=NXRXCS+1)eDX
1-XF(4)+XE(21))/DX
60 10 340
330 RI=XAIC(IT, 111+1,2)=XE(1)=(FLOAT(NBOX=NXBXCS+KT)eDX=,560LX)
RI=XAICCIT, (11¢1,2)=XAICCIT=2,111+1,2)
NRFSNROWENXCSe YT
NCF=NCOL +KT
RONRF,LNCF)=(1.0=-R1/K3)eFRTefFOE
R(NRF=1,NCF)=(R1/R3)*FRT#FOL
CIF (1 JEQ. 1) RINRF,NCF)IS0.50R(NRF,NCF)
IF (1 «t0s 1) R(NRF=1,NCF)=0,5¢R(NRF~1,NCF)
IF (KT +Efie 1) RONRELNCF)=R(NRF,NCF)® (FLOAI(NBOX~NXBXCS+1)eDX-
1XFCA)eXECL D)) 70X

IF (KT oFlle 1) R(NRF=1,NCF)SR(NRF=1,N(CF)®(FLOAT(NBOX«NXBXCS+1)abX~
1XECA)eXECL) ) /00X

IF (KT otle KK) R(NKF,NCF)RR(NRF,NCF)a(XE(5)=XE(1)=FLOAI(NBUX=1)¢®
ThXY/ DY

IF (KT otWe Kh) R(NKF-1,NCF)IZR(NRF=1,NCFI®(XE(5)-XE(T1 )=t LUAT(NROX~

1)eliX)/7DX
$40 CUNTINUE
¥Hn CUNTINUGE
9H 0 CONTINIE
400 CONINIE

RETIRN

FND
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l SURROUTINE SN2 (S,R,CoRTLTR,TH)
DIMENSION 5(45,45),R(45,45),0(45,45),b(45,45), T(45 45),
1 TR{45,45),TH(45,45)
COHMON/CI/KHOX(IOUO).XE(S).YE(J).Xl.x2ox3.X4.YI.Y2oBEleNBS
1 COMMON/CA/MUR(SU ), NBL(SD),KC(50),KL(28),8SL(20),DXE(?),TPIL,V
COMMON/CH/X, Y, DX, DY, EM,EK,EKB,EKR, NP, P, N3, NBOX,KODE, MODE, NBW, NBT
COMMON/C7/XATC(10,10,2),YAICC10,2), NXEXC40),NYBX(40),NXBXCS
] COMMONZCR/NXMING, NYWING,NXCS,NYCS
r see THIS SUBROUTINE CENERATES THE REAL PART OFf THt SUBSIANTIAL
T ess DERIVATIVE MATRIX FOR THE VELOCITY POTENTIAL
HSUK=NXBX (1)
‘ 14 zKRS
NMz
. no 310 1=1,Mu
10 “M=NMeNXBX(1)eNMXBXCS
no 20 I=1,NM
no 20 J=1,NM
20 ‘"(loJ)=0o“
no 100 1=1,rMR
IF (NXBXUD) FO. 1) GO TO 100
NXS=NXBXC(T)
CALL BMAT (NXS,NRSB,NCSH,B)
CAtt THMAT (NXS,1,1,1.MS12€,2,T,R)
DO 101 MR=1,MS1ZE
N0 101 MC=1,N6SB
, TR(MR, MC)=0.0
DO 101 MRC=1,MS|2¢
101 TR(MR,MCI=TH(MR, MC)+T(MR,MRC)IB(MRC, N(C)
CALY CMAT (NXS,1,2,1,NRSCINCSC,2,0)
N 302 MR=1,NPSL
o 102 MC=z1,NESH
T(MR,MC)I=0. 0
B 102 MRO=1,nNC80
102 T(ME,MCI=T(MR,MC) "
KROKW=Q
no 140 11=1,1
140 XRNW=KROWENXRXC(Y .
KROW=KROW=NXAX( 1)
o 180 LR=1,NXS
LROW=KROW+LR
no 180 LC=1,NXS
L COL =KRUWL
1RO THCILRUOWLLUME I =T(I R, C)
100 SONTINUE
1F (NXBXCS .1 1. 2) GO TO S00
ne 200 1s1,MA
TALE RMAT (NXHXCS,NRSH,NCSAR,8)
CALL EMAT (NXHXCS, 1,2, 1. MSTZE,3,T.R)
o 201 MR=1,MSLLF
nn 201 MGC=1,NOSH
TRCMR,MC)=0,.0
DO 201 MREC=2y,MS12¢
200 TR(MR,ME)I=TH(MR, ML)+ T(MR,MRC)*B(MRC,NC)
CALY CMAT (NXUXGES,1,2,2,NRSCoNCSC,3,C)
nn 202 MR=1,NRSC
N 70?2 MC=1,N0CSH
T(MP,MG)I=0,,0
B0 702 MR(C=1,NCSC
202 T(MR,MC)=T (MR, MC)I+C(MR, MRC)I*TR(HMRC,MC)
KROWE0 435.

MRIHRCI*TRIMRC, ML)

‘WWWP\"Mm e
i
g e .




; no 203 1Jd=1, My
: 203 KROW=KROW+NXRX([.)
KROW=KRON+ (-1 )sNXBXCS
00 208 LR=1.NXRXCS
NROW=KROW+ LR
KCOL =KROW
N0 208 1.C=1,NXRXCS
NCOL=KCOL+LC
208 TM(NROW,NCOL)=T(LR,{C)
200 CGNTINVE ] |
3UN CONTINUE
RFTURN
FMD
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SURKOUTINE IRAMP (NIF,MROMS,KCOLS,S,R,C,B,T,TR,TI,TH)
BIMENSION S(45,45),R(45,45),C(45,45),8(45,45),T(45.45),1R(45,45),
1 T1(A5,4%),TM(45,45)
COMMON/CL/KHNX(L000),XF(5), YE(I), X1,X2,%X3,X4,Y1,Y2,6ETA,NBS
COMMON/CA4/MUR(50), NHL(50),KC(%0),KL(28),8SL(20),DXE(7),TPI,U
LCOMMON/CS/X, Y, DX, DY, EM,EK,EKB,EKR, NP, ¥P,NB,NBOX,KODE, MODE, NBW,NBT
COMMON/C7/XA1C(10,10,2),YAJC(10,2),NXEX(40),NYBX(40),NXBXCS
COMMON/CB/NXWING,NYHING,NXCS,NYCS

MR=NBS

KCOLS=NXWINGeNYWING+NXCS#NYCS

KRNOWS=0

00 19 [=1,MH

KQOWS=NXBX(1)+NXBXCS+KROMWS

ZERO TH MATHIX FOR SPANWISE INTERPOLATION

ng 20 1=1,KKk0OWS

No 20 J=1,KL0LS

TM(L,0)=0.0

SPANWISE INIFRPOLATION (WING)

IF (NYWING .Fi. 0) GO YO 1999

Ny 1000 I=1,NXWING

GCAY ). RMAD (NVH'NG:NRS”.NCSBOB)

CAYL TMAT (NYWING,2,1,1,MS12E,1,T,R)

NN 1001 MR=1,MS]12F

N 1001 MC=1,N0SR

TR(MR,MC)=0,N

DO 1001 MRC=1,MSI/E
TRIMR,MCI=TR(MR,MC)+¢T(MR,MRC)*B(MKC, ML)

CALY SMAT (MR,NYWING,1,NRSC,NCSC,S)

N0 1002 MR=1,NRSC

N0 1002 MC=1,NCSR

T(MR,MC)=0,0

nn 1002 MRC=1,NCSC

TUMR,MC)=T(MR,MC)+S(MR, MRC)*TR(MRC,¥C)

KRQOW=(1=-1)eMR

N0 1080 LR=1,MR

LROW=KROW+ LI

KCOL=(I=-1)aNYWING

o 1080 LC=1,NYWING

LCONI =xCOLeLL

TMCLROW,LCOIY=T(LR,IC)

CONTENUE

CONTINUE

SPANWISE [RANSENKMATION (CONTROL SURFACE)

1 (NYES JH0, ) GO T 2999

R 2000 1=1,NX0CS

CALL BMATY (NYCS.NRSK,NCSR,R)

CALL TMAT (NY"SD?.?;lp"SlZFltoTlR)

no 2001 MR=1,MSI2F

1y 2801 MC=1,NCSB

[R(MR,MC)=0,.0n

N 200y MRC=1,MS1/F
TROMR,MC)=TH (MR, MC)+T(MR,MRC)«B(MRC,MC)

CAtL SMAT (MR,NYCS,2,NRSC,NCSC,S)

nag 72002 Mk=1,MRSC

nn 2002 MC=1,H088

T(Mbe, M), 0

N 2007 MKGC=1,N0SCE .

F(Mie, M) T (MR, ME) e SIMR,MRCINTR{MRC, M)
KROW=MBoNXWING+(]=1)0MB

Yy 2080 LiK=1,MR 437
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60
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; 3001

sno0?

40

SH80
I000
R
(t oo

4001

| ROW=KRUOW| i

KGO =NXWINGsNYWING¢(1=1)eNYCS

N 2080 LC=1,NYCS

101 =kCOLeLL

TMULROW,LCOL ) =T(LR,E C)

CONTINUE

CONTINUE

REARRANGE RUWS AND COLUMNS FOR CHURDWISE IRANSFORMATION
CALL RMAT (MR,NXWING.MB,NXCS,MSIZE,R)
no 2050 MR=1,MSIZE

ng 2050 MC=1,KCOLS

TH(MR,MC)=0.0

N0 2050 MRC=1,KROHWS
TI(MR,MC)=TI(MR,MC)+R(MR,MRC)#TH(MRC,¥C)
ZERGH THM MATIIX FOR CHURDWISE INTERPULATION
MCNL S=MBe(NXWINGeNXCS)

4RONWS=0

nn 10 §1=1,Mu
MRNOWS=MROWS+NXBX(T)+NXRXCS

o 60 f=1,MKRONS

no 60 J=1,MC0N S

TMCT,J)=0,0

CHORDWISE INTFRPOLATION (WING)

IF (NXWING F0. 0) ¢O TO 3999

no 3000 I=1,MH

CAIL BMAT (NXWING,NRSH,NCSB,B)

CALL TMAT (NXWING,1,1,1,MS12E,»1,7,R)

N0 3001 MR=1,MSIZ2E

no 3001 MC=1,NCSB

TR(MR,MC)I=0,.10

No 3001 MRC=1,M3I/E
TR(MR,MC)=TR(MR,MC)+T(MR,MRC)#B(MRC,M()
CALL CMAT (NXWING,1,N1F,1,NRSC,NNSC,1,C)
no 3002 MR=1,NRSC

no 3002 MeC=1,NCSR

T(MK,MC)=0 4t

Dn 3002 MRC=1,NCSC
T(MR,MC)I=T (MR, MC)+C (MR, MRC)*TR(MRC,MC)
KRNOW=0

no 40 1i1=1,1

KROWZKRON+NXRX(1T)

KROW=KROW-NXRX (1)

JI=NXBX(T) .

o $080 LRk=1, 11

I ROHAKROW+L K

KCOI=(1=1)aNXWING

no S0A0 LC=s1,NXWING

LColL=xkCcOl +L.0

M(lRlW.l()ﬂl )=T(LRDIC)

CONLINUE

CONTINUE

CHORDWESE INTERPOLATION (CONTROL SURFACE)
IF (NXCS Fl, 0) B0 T 499¢

ey oA0060 I=1,Mu

CALL HMAT (NXES,NKSH.NCSB,R)

CALL THAT (NXCS,1,2,1,MSIZ2E,1,T,R)

nn Annht MR=31,NMSE2(

NG 40NY MC=1,M0SR8

TR(MR,MECI=D.N

DO 4001 MRC=1,MS]LE
TRC(MR,MC)=TR(MR,MC)+T(MR,MRC)I«R(MRC, () 438
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AL CMAT (NXRS,1,NIF,2,NRSC,NCSC,1,0)
NO 4002 MR=1,NRSC

N0 4007 MC=31,NCSHB

T(MR,MC)=0, 0

NO 40802 MRC=1,NCSC

T(MR,MC)ZT (MR, MC)oc(NR.HRC)OtR€nRC.HC)
KROW3{ ROW+(|~1)eNXBXCS

nn 4080 LR=1,NXBXCS

NRNWSKROWeLR

KCOL=MBeNXWINGe(E=1)eNXCS

DO 4080 LC=1,NXCS

NCOL=KCOL+LC

TM(NROW,NCOL)=T(LR,LC)

CONTINUF

CONTINUE

917 5091 MR=1,MROMNS

No %001 MC=1,KC0LS

TH(MR,MC)=0.N

o 5001 MRC=1,MCOLS

TROMR, MC)STP (MR, MCYeTM(MR, MRC)TI (MRC, ML)
SALL RMAT (NXWING,NYNING,NXCS,NYCS,MSJ2E,R)
BO 5050 [=1,MRONS

N0 5050 J=1,MS12E

T1¢l,4)=0.0

N0 5050 K=1,MS]2E ‘

TICIo D)=V, U)eTRE LKYRR(K,J)

Do 052 1=1,MROMS

No 5052 J=1,MSI12E

FRCL,D)=TICL, ) ¢
RETURN

END
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CRSLS

in

20
30

50

BSLS .
SUBROUTINE wSIS(ARG,N)

COMMON/CA/MUB(50) ,NBL(50),KC(50),KL(2b),BSL(20),DXE(7),1PI,VU
po 1 I=1,20

BSL(I) = V.0

ASQ = ARG#e#2
IF(ASQ.LT.0.N1) GO TO 50

N = MINL(L7.0, (ARG + 10.0))

F o= 20N ¢ 4

BSL(N+2) = (4,00Fe(F=1,0)/AS@=(F=1.0)/F)e0,.3f -390
PF = 0.0

J =10 :
no 10 1 = J,N

¥ = N=-1+1

F = 2eM ¢ 1

HSL (M)=(4.08(t=1.0)/A80~1,0/F=1e0/(F=zal))oiS| (Me1)=RASLIM*2)/F
PF = PF ¢ 2.,06(F=2.0)eBS5L(Me1)

PF = PF ¢+ BSI1L(1)

F = 0.0

(FCARS(PF).GTo140) F = ABS(PF)®1.E~-10

N =N + 2

no 30 I = 1,N

IF(F.GE.ABS(RSL(I))) 60 TO 20

RSL(Y1) = BSL.I)/PF

G0 10 30

8BSt (1) = 0.0

CONTINUE

RETURN

RS1(2) = 0.125#AS0

HS1 (1) = 1.0 - 2.,08KHSL(2)

N = 2

RETURN

EMD
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CONS

HLOCK DATA

COMPLEX CZERQ,VPIC,SS,PHIN,SPHI,PHI,PHIIE.DPHI
COMMON/C1/KB0X(1000), XE(5), YE(I), X1, X2,43,%X4,Y1,Y2,BETA,NBS
COMMON/C2/AS,NMACH, ¥ MACH(6) ,NFREQ,FREQ(10),NMODE,NSURF, LPUNCH,KF
COMMON/C3/VPIC(2025),SS(2025),PHiN(%50),SPHI,CZERO,PHI,PHITE,DPHI
COMMON/CA/MOR(50),NBL(50),KC(50),KL(26),BS5L.(20),DXE(7),TPI,V
TOMMON/CS/X, Yo DX, DY, EM, ER-EKB,EKR, NP, P, NB,NBOX,KUDE, MOUE, NBW,NBT
COMMON/CO/ X1 A NS,K, J, 1FR, THL, RHO

COMMON/CT/XATECCLO,10,2), YAIC(L0,2),NXEUX(4U),NYBX(40),NXBXCS
LOMMON/GCB/NYWING,NYWING,NXCS,NYCS

NATA KC/3,2,4,.7,11,16,22,29,37,46,56,62,79,92,106,121,137,194,172,
1191,211,232,2%4,277,301,376:3%2,379,407,436,466,497,529,562,596,
2631,6467,704,742,781,821,862,904,947,991,1936,1082,1129,1177,1226/,
§1P1/6,.26831853/7/,C2ER0/(0,0,0.0)/

NATA KL/1,1,1%,2,3,1,4,5,6,1,7,8,9,10,1,11,12,13,14,15,1,16,17,18,
1 19,20,23,1/

END
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CRAF] CAF |
SURROUTINE (AF1
COMPLEX CZERN,VPIC,SS,PHIN,SPHI,PHI,PHITE, DPHI
DIMENSTON P(S), H(Y)
COMMONZCT/KHOX(1000), XECS3, YE(I), X1, X2, X3, X4,Y2,Y2,BETA,NBS
_ SOMMON/C2/A% . NMACH, FMACH(6) ,NFREQ,FREG(10), NMGDE, NSURF , | PUNCH, KF
b COMMON/CI/ZVIIC(2025),55(2025) ., PHIN(50),SPHT,CZERQ,PHI,PHIIE,DPHI
{ COMMON/C4/MOR(50), NHL(S0),KC(50),KL(26),8SL(20),DXE(7),1PL,U
: COMMON/CY/X, Y DX, DY, EM,FK,EKB.EKR, NP, kP, NB,NBOX,XODL , MOUE, NBUW,NBT
i . NOMMON/CO/ XL J NS K, J) IFR, TUL, RHO
: NDATA P/0.9530R992,0.76923465,0,3,0,23076535,0.84691008/
1 o W/0:11646344,0,23931434,0.28444444,0.23931434,0,11846344/
Pl = TPI/2,0
IF(EXKR.GT.0.0) GO TO 10
VPIC = (=1,0,0,0)
] 0 10 30
» 10 VPIC = CZERU
: N0 20 1 = 1,5
ARG = FKB#P(1)72.0)
F = «(0.50ARR/FN)as?
1.0
1.0
1.0 :
no 1% K = 1,20 . : )
AF =z AE * F/Flee? ,
F' = F' ¢+ 1.0 ! -
IF(ABSCAE) 1 Fo14E=5) GO TO 20 ; .
15 70 2 72J ¢ AF , . -
20 VPIC = VPIC = ZJeNH(1)eCMPLX(COUS(ARB),=SIN(ARG))
30 DO 80 NP = 2,NRUX
; Kl = KC(NP) .
E -~ KZ = KC(NP+1) = 1 -
& DO 40 K = K}I,K7 :
{ 40 VPIC(K) = CLFROD
! N} = NP 1
no 80 1 = 1,5
§ X = FLOAT(NU) = 0.5 ¢ P(1)
; ARG = FKBe#)X
| PHI = N(I)eCMPL X(~COS(ARG),SINCARG) )#2.,0/P1
CALL HSLSC(AKB/ZFEM,N)
‘K = KC(NP)
NGO 70 MP = ), NI
EOX = (FLOAIL(MP) = 0.9)/X
£ = SORI(I.0 -~ FOX®a2)
= AE = 2,00ATAN(EOX/(1e0 ¢ C))
3 = P.NeFlIXaR
2.00080 = 1.0
0= 0.0
IN = BSLeA)
'. = 1."
".l = l.“
: no % 1 = 1,N
B VIN = RSLCGS 01 )05/60 = VIN
4 SN = 2,005 - S0
SO = §
6 = SN
5 -f
FIl = f1 ¢ 1.0
DPHI = PHIeVINSF
VPIC(K) = VPIo(K) ¢ DPH]
VPIG(K*1) = VPIC(K*1) = DPHI 442
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IF(MPL,FNs1) VPIC(K) = VPIC(K) + DPHI

1 70 K = K + 1
80 VPIC(K) = VPIC(K) +PleRSLePE]/2.0

RETURN
END

;
i
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CPHIR

10
20

PHINY
SURROUTINE PHIR
COMPYLEX CZERO,VPIU,SS,PHIN,SPHI,PHI,PHITE,DPHI
COMMON/CI/VPIC(2025),SS(2025),PHIN(50),SPHI,CZERO,PHI,PHITE,DPHI
COMMON/C4/7MOR(50),NHL(50),KC(50), R (28),BSL(20),DXE(7),1P!, U
COMMON/C5/X,Y,DX,DY,EM,EK,EKB,EKR, NP, P, N8B, NROX,KODE, MOLE, NBW,NBT
COMMON/CO/ X1 JNS,K,J, LFR, THL, RHO
No 20 1=2,NP
NUSNP-T1+1
JLMAXO(L, MP=1¢1)
IR=MINO (MOB(NI), MP+I=1)
NJ=NHBI (NU)+ H
N 20 .Jd=Jdil,uR
KzKC(I)*1ABG(MP=))
NPHI=2YPIC(K)
1F (JoBTel=MP+1,0ReJoF0s1) GO TO 1O
KsKC(])+MPe)a?
NPHI=PPHI+VPIC(K)
SPHI=SPHI+DPHI*SS(NY)
NJ=NJ+1 ‘
RETURN
END




CARLF ARLE

' FUNCTION ARIF(TOB)
COMMONZCL/KHNXCINO0), XF(B),YE(I), X1, X2, X3, X4,Y1,Y2,BETA,NBS
COMMONZCS/X," DY, EM, EK,EKB,EKR, NP, PP+ NH, NBUX,KODE, MOIIE, NBW, NBT
COMMONZCO/X) NS Kods ITFR, THL, RHO

I IF(X=0.5*DX. G+ . X1=X?2) GO T0 10
IF (TOR +tU. 0.0 ,OK. TOR .GY. 1,0F¢30) 6O 10 20
\A)

I XR
7
YT

(Y=YL)/NYeli H=(X/NX=0,5)/T08
YT+TUB
AMAXL(N . 0,AMIN1(1.,0,YT7=1,0/T708))
AMINL(1.0,AMANLI(N.0,YT))
X\, AMAXL(G.0,AMINLIC(L1,.0,XR=-T0B))
Yp AMINLCI. N, AMAXL(0.0,XR))
ARLE = AMAXI(O,58(YTe(XReXL)¢YBa(XR~X1)),0,0)
IF(MP,EG.1) ARIF = 2.,0#ARLE
AETURN
, 106 ARLE = AMINI(1,0,AMAX1(0.,0,(Y=Y2)/DY*0.5))
Hoo. RETURN
L4 2" AR'!‘ - 000
. RETURN
END

roma A 2 ckator

s e rage—
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CCMAY

LA 2]
L X X7
[ X X )
(X X )
(X 4 ]
[ X X J

NN

1010

C sss

200

210

£ ees
300

S10

(YY)
400

406

a7
404

SUBROUTINE CMAT (NALICPX, 1Y NIV NS,NRS,NCS,NE,C)

NDIMENSION (C(45,45)
COMMON/C1/KKOX(L1000),» XF(5),YE(3), X1,X2,X3,X4,Y1,Y2,BFETA,NBS
COMMON/CS/X, Y, DX, DY, FEM,EK,EKB,EKR,NP,FP,NB,NBOX,KODE,MOUE, NBW, NBT
COHHON/C7/XA!U(10.1“.2)oYAlC(10o2)oNX?X(‘ﬂ).NYBX(QU).NXBXCS
COMMON/CB/NXHING,NYWING,NXCS,NYCS

FOR CHORDWISFE INTHERPOLATION

NPTS = NUMBER 0OF CHORDWISE MACH BUXES

NAICPX = NUMARR OF CHORDWISE AIC CONTROL POINIS

1Y = SPAN NUMRER

HIF = CONIRUL FOR DIFFERENTIATION (1=NO DFRIVATIVE AND 2=D()/DX)
MG = SURFACE (1zWING AND 2=1A]L)

IF (NAICPX AT, 3) 6O TO 4

NRS=NXBX(1Y)

IF (NS +FU, ?2) NRS=NXBXCS

NCS=NAICPX

N0 1 1=1,NRS

ho 1 J=1,NCS

C(1,J)=0.0

60 TO 100

NRS=NXBX(IY)

IF (NS EQ. ?2) NRS=NXHXCS

NCS=3#(NAICFX=~2) -
NO 4 [=1,NRS

N 4 J=1,NCS ‘
Cl1,J)=0.0

IF (NCS +6Te n) GO T0 500
IF (NCS +FQ. A) GBI TO 400 .
GO 10 (200,200,300),N0S

THO CHORDBWISE AIC CONTROL POINTS -
N0 214 1=1,NRS

Cel,1)=1.0

CCE,2)=XBOXCT, 1Y,NS,NE)

IF (NIF «EQ. ?) C(1,1)20.0 -
IF (NIF ~EQ. ?) €(1,2)21,0

CONTINUE

RFTURN

THREE CHORDWISF AIC CONTRUL POINTS

N0 310 I1=1,NRS

C(1,3)=1.0

CO1,2)=XBOX(T,Y,NS,NE)

C(l.3)=X90X(l.lYoNS.N!:)'OZ

iF (NIF «kQ. 2) C(1,1)20.0

I (NIF Qe ?2) C(1,2)21,0

IF (NIF «FQ. 7)) C(1,3)22,00XA0X(1,1Y,NS,NE)

GCONTINUL

RF-TURN

FOUR CHURDR)ISE AIC CONTROL. POINTS

o 416 jri,NRY

NXaNAICPX-1

e 406 J=1L.NX

oG0S CXTNTCaoEYINS)NED)SXINTC(Je1, 1Y NS,NE)) GTe XBOX(L,TIY,NS»NE
Yy 60 To 40/

CONTINOE

NXz=NALPX

nn 10 408

F N

Ki=1

IF (NX «B1. ?2) KC=z4

Lel.KC)=1,.0 446
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410

C see

560

506

507
508

550

580

510

b

CCl.KC*+1)=XROX(I,1Y,NS,NE)
C(1,KC*2)=C(1,KC*1)en2

TF (NIF +€EQ. ?2) C(I,KC)=0.0

IF (NIF «kQ. 2) C(1,KC+1)=z1.0

tF (N{F oEQ. ?) C(I,KC+2)22.0+XBOX(1,1Y,NS,NE)
CONT INUE

RFTURN

BT, FOUR AIC CONTROL POINTS

o %10 121,NRS

IXSNAICPX=-]

30 906 Js1,NX

16 (0,50 (XINTCIo 1Y NS,NE)*XINT(Je1,1Y,NS,NE))
1) GO T0 S0/

CONIINUE

NX=NAJCPX

50 10 508

NX=.)

IF (NX LT. 3) GO To 550

IF (NX GT. NAIGPX=2) GO TO 580
KC=(NX=2)e3+1

C(1,KC)=1.0

CCI,KC+1)=XHNX(1,1Y,NS,NE)
C(1,KC+2)=C(1,KC*1)ne2

IF (NIF «EQ. ?) C(1,KCe1)=1.0

IF (NIF okU. 2) C(1,KCe2)=XBOX(1,1Y,NS,NE)
IF (NIF +EQ., 2) C(1,KC)=0,.0

80 10 510

C(1,1)=1.0

C(1,3)=C(1,2)002 ’

1F (NIF «EQ. ?) c(l,1)=0.0

JF (NIF «EQ. ?2) C(l,2)%1.0

IF (NIF «EQ. ?) C(I,3)=XBOX(I,IY,NS,NE)

50 10 510

C(1,NCS=2)=1,.N
LCIL,NCS=1)=Xx8uX(1,1Y,NS,NE)
CCI,NCS)=C(I,NCS~1)ne2

IF (NIF +EQ. ?2) C(I,NCS~2)=0,0
IF (NIF «FQ. 2) CUI,NCS)3XBOX(I,1Y,NS,NE)
CONTINUEK

RFTURN

END

447
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CRMAT

1o

200
250

Jao
350

SURROUTINE iMAT (NXHING.NYHING;NXCS-NYCS.HSIZF;R)
HIMENSION R(4a%,45)
HSI1F=qulNUQNV“!NO*NXCSONYCS
N0 100 1=21,mq172E

N0 100 J21,M$)7¢
RCI,J)=0,0

IF (NXWING .Fu. 0) GO TO 250
K=1

KK=9,

LISNYWINGeNXWING

no 200 1=1,11

RCI,K)=1,.0

KzKeNXWING

IF (K +GTe 11) KK=2KK+1

IF (K +6Te IT) K=KK
CONTINUE

CONTINUF

IF (NXCS E06, 0) g0 To 350
IT=NXCSeNYNING
K=NXWINGONYHING+)
KK=NXNINGeNYWING+1

N0 300 j=1,1]
IK=1+NXWINGeNYWING
RCIK,K)=1,0

K=K+NXCS

IF (K 6T, MS17E) KK2KK+}
IF (K .67, MSI7E) K=KK
CONTINUE

CONTINUE

RETURN

END
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200

Juon

400

FUNCTION XINTONX,NY,NS,NE)
COMMON/CL/KKNX(1000), XE(5), YE(3) o X1sXes X3, X4,Y1,Y2,BETASNBS
COMMON/CA4/MOR(S0),NBL{50),KC(20),KL(28),BSL(206),DXE(7),1PI.,U
COMMON/C5/X, Y, DX, DY, EM, EK,EKB, EKR, NP, P, NH,NBUX,KODE , MODE, NBW,NBT
COMMON/C7/XAIC(10,10,2),YAIC(10,2),NXBX(40),NYBX(40),NXEBXCS
COMMON/CB/NXWING, NYNING,NXCS,NYCS

1F (NE 61, 1) GO TO 400

IF (NS .EQ. 1) GO TO 200

RETURN

IF (FINAT(NY)sDY=DY .GE. YE(2)) GO 10 300

XINT=XAIC(NX,1,NS) -

RETURN

IF (YAIC(1,1) .LF. YE(2)) ’
1SLOPFS(YAIGC(NYRING, 1) =YE(2))/CXATCUNX, NYNENG,1)aXATC(NX,1,1))
IF (YAIC(1,1) .6T. YE(2))
1SLOPF=(YAICI(NYWING,1)=YAIC(1,2))/7(XATCINX,NYWING, 1) =XATC(NX,1,1))
1F (YALGUT,1) JLF. YF(2))
TXINT=(DYSFLUAT(NY)=NY=YE(2)+YE(1))/SLGPE ¢ XAIC(NX,1,1)

IF (YAICCT1,1) .6T. YE(2))
IXINT=(DYSFLUATINY)=DY=YAIC(1,1)¢YE(L1))/SLOPE + XAIC(NX,1,1)
RE TURN

XINT=0DXe (CFLUATINX)=0.5)

RETURN

FND
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B, .

FUNCTION XBUX(NX,NY,NS,NE)
OMMON/CI/KHOX(L1000), XE(5), YE(3), X1, X2, %X3,X4,Y1,72,BF1A,NBS
COMMON/CO/X. Y, DXs DY, EM, EK,EKB,EKR NP, PP, NU, NBUX,KUDE , MOLE , NBW, NB T

COMMON/CT/XATC(10,20,2), YATC(10,2), NXEX(4U),NYBX(40),NXBXCS
IF (NE 014 1) 6O TO 300

IF (NS Eu. ?2) G0 1O 200

XBOXENXS (FLOAT(NXBX(1))=FLOAT(NXBX(NY)))eDX#FL OAT(NX)=0.50DX
RETURN

XROXSXE(4)+DXs (FLOAT(NX)=0,5)
RETURN
XBOX=DX®(FLOATI(NX)=0.5)
RETURN

END
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‘CYROX
FUNGTION YROX(NY)
COMMON/CS/X, Y. DX, DY, FM,EK,EKB, EKR, NP, P, NB, NBOX,KODE , MODE , NBW, NBT

' YROXZDYS(FLOAT(NY)=1.0)
RE TURN
FND
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C BMAT
SUBROUTINE RMAT (NPTS,IROKS,I1COLS,B)
NIMENSION B(45,45)
C s2e A = BCIRONS, I0OLS) MATRIX
[ C ess NPTS = NUMBER OF AIC STATIONS ALONG STRIP (CHORDWISE OR SPANWISE)
1CO01 S=NPTS
1F (NPTS .G6T. 3) GO YO 200
IRONS=NPTS
N0 50 1=1,1KHONWS
N0 %0 J=1,[Cn1 S
B(1,J)=0.0
! IF (1 «EU. J) R(I,J)=1.0
50 CONTINUE
QF TURN
200 1ROWS=6+(NP[S~4)0J
no 3oe =1, IRONS
NOo S00 Jd=1,1n0LS
Juh Ac1,J)=0.0
P(1,1)=1.0
B(2,2)=1.40
B(IROWS,1COLS)=1.0
BCIRONS=1,1C0OLS=-1)=1,0
IF (NPTS +EL. 4) GO TO 400
K=NPTS~4
N0 350 1=1.,k
NR=2+43e]
NC=2¢+|
3b0 B{NR,NC)=1,0
400 RETURN
END
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CHMAT

(XX ]
L X 2 ]
[ X 2
(XX}

x>y Bw Bew Mo ]

C sse
200
260

C ese
o0

360

LY
400

490

{ see
LYK

SURRNOUTINE SMAT (NIY.NAJCPY,NS,NRS,NCS,S)

NIMIENSION S(4%,45)
COMMON/C7/XAT0R(10,10,2),YAIC(10,2),NXLXC(4U) NYBX(40),NXEXCS
COMMON/CB/NXWING,NYWING,NXCS,NYCS v

NATCPY = NUMBER OF SPANWISE AIC CONTREL PUINTS

NG = SHRFACE (1=zWING AND 2=TAIL)

NRS = NUMBER OF RUOWS IN S=MATRIX

NCS = NUMBER OF COLUMNS IN S=HATRIX

COMMON

[F (NAICPY 8T, 3) GO T0 8

4PC=p|yY

«CS=NAICPY

10 6 131,NRS

h) & J=1,NCS

S(1,Ji=0.4

50 10 100

HRS=N]Y

NCS=3#(NAICIY=?)

N0 9 [=1,NRS

W0 9 J=1,NCS

S(1,Jd)=00

TF (NCS «GT. 6) GO} 10 500

IF (NCS EQ. 46) GO 10 400

60 10 (200,200,300),NCS

TWO AIC POINTS

no 260 1=1,NTY

S(1,1)=1.4

S(1,2)=YROX(I)

CONTINUE

RETURN

THREE AIC POTHTS

B0 360 1=1,N1Y

S(1,1)=1.0

SCI,2)=YROX(T)

S(T,3)=80),2)ue2

CONTINUE

RFTURN

FOUR ALTC POINIS

no 490 (=1,MN1Y

iC=4

e (YROXCE) 1 Te DD (YAIC(2,NS)*YAIC(3,NS))) 1C=1
S{1,1cY=1.0 .

IO RRINIRER INIA AU B)
SC1,1Ce2)=2S(1,1C¢1)ee?
CONTINUE

Rt TURN

lile FOUR AL POINTS
D 20 121,01y
HI=NACPY=?

ny 2% Jdst,N|
(FCOHR(YATCCH,NSICYAEC(J*1,NS)) BT, YBOX(E)) GO TU %24
LUNTINUE

1C=SeNAICPY=-R

g0 10 %724

[C=(Ja?)0 504

16 (J 1 Te 3 1621

1. 10)=21.9

SCH, 103 )Y=010L(C})

SCI,1C42)=S(1,1Ce1)ue2

CONTINUE 433




RETURN
END
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' CIMAT

L X 2 ]
LA X )
L2 X )
ane
(X N )

h Tk Bt B M |

[ X X
2000

C ose
3ogn

C ans
3nin

1t edo
Lunn

l N esse

G, TARWERRUAGS

. o R
P P R L P TN TOCL, TFTARPE. W E YOSV e i =

TMAT
SURKOUTINE IMAT (NPIS,ND.NS,1Y,MSIZE,NE,T,R)
JIMENSION 1(4%,45),Kk(45,45)
COMMON/C7/XAT0C(L0,10,2),YAIC(10,2), NXBX(4U),NYBX(4s,NXBXCS
COMMON/CB/NXWING,NYWING,NXCS,NYCS
SENERATES (T)ew(=1) MATRIX
NPTS = NUMBER NF AIC POINTS ALONG STRIP IN ND DIRECTION
MGIZF = ORDER 0F T MAIRIX
S = SURFACH (1=WING AND 2=zCUNTROL SULRFACE)
M = INTERPUL ATION DIRFCTION (1=CHORLWISE AND 2zSPANWISE)
{F (NPTS ol 1. 4) MSIZF=NPTS
1F (NPTS 61, 3) MSIZE=JeNPIS~-6
nn 1 =1, M8 7¢
n 1 k=1, M54 21

1(J,K)=0.0

It (NPTS +Gi. 4) 60O T0 5000
G0 10 (2000,2000,3000,4000), NPTS
NPTS=?2 (IHU POINTS ALONG STRIP)
T(1,1)=1.0

I(2,1)=1.0
IF (ND +E0. 1) T(1,2)=XINT(1,1Y,NS,NE)
TF (ND k0. 1) T(2,2)=XINT(2,1Y,NS,NE)
IF (ND JBu. 2) T(1,2)=YAIC(1,NS)

TF (ND obEQe 2) T(2,2)=YAIC(2,NS)
G0 10 ‘6000
NPTS=3  (IHKFE FOINTS ALONG STRIP)
T(1,1)=1.0
T(2,1)=1.0
T(3,1)=1.00
I (ND JEHe ?2) GO TO S010
NPTSH=28  CHOWDWISE DIRECTION
T€1,2)=XINT(1, 1 Y,NS,NE)
T1,3)=1(1,2)u02
T(2,2)=XINT(2,1Y,HS,NE)
T(2,3)=21(2,272)802
1(3,2)=XINT(3,]1Y,NS,NE)
1(3,3)=7(3,72)es2
50 10 6000
NPTS=d  SPANWISE DIRECTION
T(1,2)=YAIG(1,NS)
1(1,3)=1(1,2)e42
T(?2.2)=YAIC(?,NS)
T(2,8)=21(2,7)00?

F(3.2)=YALC(3,NY)

[(3,3)=1(38,”7%n0?
S0 10 A000
NPTSN=4 (HOUR POINTS AL ONG STRIP)
{(1,1)=t.00
f(?2.1)=1.0
1(3.,1)21.0
1(4,2)1.0
1(H,4)=1.0
((6,4)=1.0
((3,4)==1,.0
T(4,%)==1.0
e (N JF0, 23 40 TO 4010
MPISzA CHOVDWESE DIRECTTION
101,2)=XENHT (1, 0Y,NS,NE)
f€1,3)=1(1,7)we2
1(2,2)sXINT(2,1Y,NS,NE)
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T(2,3)=1(2,2)%0?2
T(I 2212058 (XINT(2,1Y,NSONF)*XINT(3,]Y,NS,NED))
T(3,3)=1(S5,7)an?
T(3,5)==7(3,2)
1(3,6)==-T(3,4)
T(4,3)=2.08i(3,2)
1(4,6)s=-T(4,3)
T(5.5)sXINT(3,1Y,NS,NE)
T(5,6)=T1(5,5)us2
F(6,5)=XINT(4,1Y,NS,NE?
1(6,6)=T(h,5)nn?
50 70 6000

r, sese NPTS=4 SPANWISE DIRECTION

40106 1(1,2)=YAIC(1,NS)
((1,3)=1(1,2)u82
1(2,2)=YAIC(?,NS)
T(2,3)=1(2,?7)es2
T(3,2)=0.92(YAIC(2,NS)+YAIC(3,NS))
T(3,3)=1(3,7)ne2
1(305)3“[(3:?)
1(3,6)==T(3.13)
f(4,3)=2.081(4,2)
T(4,6)==-T(4.1)
T(9,5)=YALC(T,NS)
1(5,6)=T1(5,%)cu?
T(6,5)=YAIC(4,NS)
T6,6)=T(6,%)en?
GO 10 6000

r, sse NPTS .GT. 4

5000 IF (ND .EW. 2) GO TO 5500

F e28p WPTS .6Te 4 (CHORDWISFE DIRECTJOUN)
F(1,1)=1.0
T€1,2)=XINTt1,1Y,NS,NE)
T{1,3)=1(1,2)%e2
1(2,1)=1.0
T(2,2)=XINT(2,1Y,NS.NE)
T(2,3)=2T(2,7)e82
T(MSIZF,MSTZF=-2)=1.0
T(MSIZE,MST/F=1)=XINT(NPTS,Y,NS,NE)
F(MSTZF. MST/F)=T(MSIZ2§,MSIZ2E=1)ne?2
TAMSTZE =1, M4 1 7F=2)31.0
TORSTZE <1 o MS1/F=1)=XINTINPTS=1,1Y.NS F)
T(MSTZT =1 MG /7b )2 T(NKSE71 =1, MSI2E=1)0
NI=NPIS~4
N0 H0LH Nz21,N1
NR=2¢ S04
NC=deN |
NP=N+?
T(NK,NC)=1 .
TONR,NC+1)=x INTO(NP, )Y, NS,NE)

HO10 T(NK,NE42)=3 (1IN, NG )ne?
Ni=NPI§-J
08 020 N=2Y1,. NI}
Nt SN
MzseN=7
FTOCNR,NEDYT ) o1
fEMpO ], NE Y ) =1 0
LN TR RS B
TN ) NG 4 2= 01

TANKO NG ) =0, 50 (XINTINSL, JY NS, NFI*XINT(N®2,]Y,NS,NL))
TANRNC+2)2T1(HR. NI4T Y802




T(NK,NC+4)==T(NR,NC+1)
T(NR,NC+5)==T(NR,NC+2)
T(NH*L:NC+2;=72,02[(NR,NC*+1)

H020 T(Nie]l,NC+5)==T(NR+1,NC*2)
a0 10 6b0N

T ese MPTIS ,GT. 4 (SPANWISE DIRECTION)

HOuh 10 ,1)=1.1
1¢1,2)=YAIC L1, NS)
101,3)21(1,7)ne2
r(?2,1:=1.0
T(2.2)2YAIC(?,NS)
T(?2.3)31(7,2)00?2
T(MST2F s MST/E=2)21 00
T(MSTLF. M1 /F<1)=YAIC(NPTS,NS)
TAMSL2F ,MS1/F)=T(MSI1Z2E,MSIZE=1)002
TAMST2F=2, M4 7F=2)=3,0 .
T(MSTIZE-1, M5 1 7F=1)=2YAIC(NPTS=1,NS) i
T(MGT7F =1, MS12F)=1(MSIZE=1,MS12E~-1)a0?
NT=NPTS~-4
ND 5510 N=1,N|
NR=?+3oN .
HCz=SeNe1 L
NP=N¢?
TUNR,NC)=1 .1
TUNK,NC+1)=YAIC(NP,NS)

5910 T(NH,NC+2)= | (HR,NC*1)ea?2
NI=NPTS=J
NGO %20 M=1,N1
NH=34eN
N =3SeN=-?
T(MR,NC)=1, 0
TONKe1,NCeY)=1,0
T(MH,NC+3)=~1.0
T(Mrel1 ,NCr+4)=-1.10
TINK,NC#1 )=z, 58(YAIC(N®L,NS)*YAIC(N+2,NS)) T
T(Nk;NC"?)zl(NR.NC*l )'.2
TC(NR,NC+4)==T(NKR,NC+1)
f(NR.NC*‘)):-l’(NR. ~C’2)
T(NH+1,NC+2)=2, 00 T(NR,NC*+1)

K920 T(NReL1,NC+5)==T(NK*+1,NC+2)

#se [NVERT ! MATRIEX

D00 CONTINU ) )
CALL MINV (MS1/1.1,k) <
R TOKN
FND i
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9001

9021
9anes
9006
9023

9007

9009

9016
9010

9011
9n1s

on3y

MINV
SURROUTINE MINV (NM,A, 1)
NIMENSION A(4%,45),0(045,45)
no 9001 1=1,NM
Ny 9001 J=1,NM
wil,Jd)=0.0
IF (1JEQeJ) H(T,J)=1,.0
CONTINUE
FPS=0,0000000]
N0 9015 1=1,NM
X=1
IF (1=NM) 9021,9007,9021
IF (A(E,1)=¢PS) 9005,9006,900/
IF (=ACL,})~FPS) 9006,9006,9007
Kz=Kel
NO 9023 J=1,NM
WCT,d)sUCE,0)ell(K, J)
ACT,I)=ACT, 0 eA(K, )
30 10 9n21
DIvV=A(L, 1)
N0 9009 J=1,NH
eI, s, dd/nly
A(T,J)=ACL, 00701V
N 9015 MM=1,nM
NELI=A(MM, 1)
IF CLRS(DELTI=-EPS) 9015,9015,9016
TF (MM=1) 9u18,901%,9010
N0 9011 J=1,Nn
d(MM-gYsUCMy, ) =UCT, J)sDELT
A(MM, J)SA(MM, 0)=AC1,J)eDELT
CONTINUE
N0 90643 1=1,NM
N0 90354 J=1,NM
A, =uCl, )
RFTURN
END
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PART VI - SECTION B5.0

FLOW CHARTS FOR SUPERSONIC AIC
COMPUTER PROGRAM
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