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AFRODYNAMIC CHARACTERISTICS

AT SUBCRITICAL SPEEDS

PART II - COMPUTER PROGRAM DESCRIPTION

By J. Kojima and J.R. Tulinius
Los Angeles Ailrcraft Division
Rockwell International

SUMMARY

This report describes the procedures required to operate the thick wing
and pylon-fuselage-fanpod-nacelle computer program. The program computes
surface velocities and pressures, section loads, and total configuration
loads and pitching moment. Potential flow theory is used to compute the
surface pressures and the associated 1ift, moment, and vortex drag., The
skin friction drag is also computed.

Included in this reporf is a deseription of the program set up, input’
data, and output.
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INTRODUCTION

The program was programmed for the Lawrence Berkley ILaboratory
CDC 7600 computer. The source deck was keypunched using the 026 Hollerith
punch (BCD). ' The program was compiled with the run 76 compiler. Both the
source and object decks are stored on a data cell at the Lawrence Berkley
Laboratory using the CDC Update system,

' The simplest and fastest way of estimating computing time and lines
‘of output is by comparing known cases with cases to be run. The approximate
length of computation times for the cases in this report were as follows:

CASE I:

Q.

bl

CASE IT:

=

Case 1. Fuselage-wing with 195 by 399 influence matrix A
and & = 0 degrees. ‘

Case 2. Use case 1 influence matrix A and setoX = 3 degrees.

The computing units (CUS) were - 1L400 seconds and the
central processor (CPU) time was 270 seconds.

Case 1, Fuselage-wing with 192 by 360 influence matrix A
and & = 0 degrees,

Case 2, Use case 1. influence matrix A and set ol = 3 degrees.,
Case 3. Fuselage-fanpod-wing with 312 by 588 influence
matrix A and o¢= O degrees. Reused fuselage matrix A of

case 1,

Case U, Used the influence matrix A of case 3 and set
C{= 3 degrees. T

The computing units (CUS) were 5000 seconds and the central
processor (CPU) time was 1000 seconds.

The lines of output were sgt by the job control card LGES, ILC = 10000.,
which should be sufficient for most jobs,



REMARKS ;

2.

3.

FROGRAM SETUP

- 6,7,8,9 card

- Case 2, changes in data ending
with X- last card - - -

- Case®l, decimal date ending with an
X-last card (a minus in column one).

- 7,8,9 card,
- FANPOD PROGRAM, Job control cards.

All data are read in by subroutine DECRD.

Data used By one case are always available for use in-
succeeding cases unless read over by new data in these cases.
The card containing the last piece of decimel data for a
case contains a minus in column one.



x¥%%% SETUP TO ‘COMPILE SOURCE DECK THEN STORE SOURCE AND OBJECT.
DECKS ON THE DATA CELL USING THE UPDATE SYSTEM.

"AO4NZXX359250+TO000e4825115RCSTST86P FANPOD ~ e
*NOTAPESsPSS ,

UPDATE(N)

RUNT6 {SA» I=COMPILE »NL50000)

REWIND(NEWPLsLGO}
COPYPSSe_

CCXITe N S
REWIND{NEWPLLGO}

COPYPSSe
¢7-8-9) CARD
- .
®
. cr oo n et = tom 2 o e e o onieamm i s
[

.
(FANPOD SOURCE DECK)
- \o, )

L2
L]
*

L ]
(728=8)"CARD ~ T
GROUP=1219%AERO
OWNER=ReCe SMITH :
ACCOUNT=482511 — = "~
WRITE LIBRARY=AQ4RCS
REPLACE SUBSET=UPDATPL
COPY 1 F FROM FILE=NEWPL
REPLACE SUBSET=0BJECT
COPY 1 F FROM FILE=LGO

“END T -
(6=7T-8-9) CARD
R 4



®ugsd TO RUN PROGRAM WITH TEMPORAY MODIFICATIOMS

AO#NZKXOS.&OOOn60000-¢825119RC575786P FANPOD

" #NOTAPESHPSS

LIBCOPY»AQ4RCS»OLDPL +UPDATPL.
LIBCOFYQAOQRCSOLIB'OBJECT.

UPDATE .

RUNT6+ I=COMPILE .

COPYsLIB/RXsl GO

RFL{135000, 80000y ~ ~~ I e
LGOSLC=10000s

(7-8~9) CARD

. »

{ UPDATE CORRECTIONS)

>

L]
(7-8-9) CARD

[ ]

.

»
{ INPUT DATA )

.

.

»

{6=-T7T-8=9} CARD



sxneee SETUP FOR PERMANENT MODIFICATIONS

AOQNZKK:S.100!60000.&82511lRCST5786P FANPOD

- #NOTAPES PSS ™ T
LIBCOPY!AO#RCS;OLDP&vUPDATPL.
UPDATELFsN)

RUN?GIS!!=C0MPILEQNL200001
COPYPSSe : .
(7-8-9) CARD ~

. e R B et i
L
. -
N e -

I UPDATE CORRECTIONS) ‘
o e et 31 e 21 oo R e e e 1 et
s
. .
. . e e - :

.
(7-8=9) CARD
"GROUP®1219AERQ
OWNER=R+CeSMITH
WRITE LIBRARY=AQ4RCS
REPLACE SUBSET=UPDATPL
COPY 1 F. FROM FILE=NEWPL
REPLACE  SUBSETSOBJECT

“REWIND ' INFILESLGO ~— " === == = o

COPY.1.F FROM FILE=LGO
REWRITE LIBRARY=AO4RCS
END. e
:6—7—5-9: CARD

P L ¢ i il etk e




#%545% PRODUCTION RUN WITH NO MODIFICATIONS

A04NZXK|591400.60000-482511-RCSTSTB&P FANPOD
*NOTAPESsPSS ™~ -
LIBCOPY »AG4RCS oL 1Bs OBJECT 4

COPY»L18/RXyLGOs

RFL {135000+580000)

LGO»LC=10000s =

(7-8-9) CARD

a & & »

{ INPUT DATA }

[
(o]

!
e 0 0 0

{6-7-8-9) CARD



DESCRIPTION OF SUBROUTINES

NUMBER SYMBOIL - .DESCRIPTION
1 ! . MAIN- Main program controls general flow of program,
2 CﬁDIM A control derivation 1nterpolatlon rethod for a
- single curve.
3 WINGD Table lockup of wing planform for X leading edge
: : and Chord, :
4 PFUNC Calculate matrix S of P function (specia.l SpanW:Lse
load shape).
5 MSOLX Special Householder method for solving a set of
linear simultaneous egquations (variable columns
6 RDATA Read, print and test input data.
T, DECRD Read input data from cards.
8 . GEAM Gedmetry control program.
9 BXYZ Calculate coordinate of fuselage vortices.
10 BQPTS ~ Calculate fuselage direction matrices and
- ' coordinates of control points.
11 . BCIS - Calculate chordwise load shapes for the fuselage.
12 - FXYZ Calculste coordinate of fanpod vortices.
13 FQPTS - Calculate fanpod direction. matrlces and coordinates
of control points.
1h FCIS Calqﬁlate chordwise losd shapes for the fanpod,
15 WXYZ Calculate coordinate of wing vortices and control
points. ‘ :
©16 BRXYZ dalculate coordinate of fuselage-wing root section H
vortices,
§ L : _
17 FRXYZ Calculate coordinate of Tanpod-wing root sections
vortices. . R

11



18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
‘33

34

RTWI
TWIST
MATCS
WI'ZCS
PXYZ
PTZCS

MXYZ

CHDMT
MATA
AQXVB
AQXVF
AQXVw
AQXVWR
AQUYW
AQWVWT
AQXVP

AQXVPé

Rotate wing root coordinates to the actusl chord
lines.

Lookup twist angle and calculate C@S and SIN of
twist, o

Calculate wing chordwise and spanwise matrices
(¢ and S).

Calculate wing thickness slopes from deflections

(z/c).

Calculate coordinates of pylon vortices and control
points,

Calculate pylon thickness slopes from deflections

(z/c).
Setup nacelle coordinates.,

A controlled deviation interpolation method for
multiple curves,

Control program for the influence matrix A
computation routines.

Calculate matrix A with Q on X component and
vortices on fuselage.

Calculate matrix A with Q on X camponent and
vortices on fanpod.

Calculate matrix A with Q on X component and
vortices on wing.

Calculate matrix A with @ on X component and
vortices on wing root section.

Calculate matrix A with Q on wing and vortices
on wing.

Calculate influence of wing thickness due to
cranks, ete.. on the velocity.

Cﬁlculate matrix A with Q@ on X component and
vortices on pylon.

Calculate matrix A with Q on X component and
vortices on pylon root section

12



35
36
37
38
39
Lo
1

L2

43
Lk

45
46

b

L9
50

o

52

AQPVP

AQXVPT

NACELL

AQXVN

XYz
XYzl o

XYz2

ELTP

MATAPE

MATB

WCAS

WCZCS

PCAS

PCZCS

SoLu

MSAL

MSOLP

PARTM

' Calculate matrix A with Q on pylon and vortices
on pylon.

'Calculate influence of pylon thickness due to

cranks, etc. on the velocity.

Control program for nacelle influence matrix A -
routines.

Compute matrices X,Y,Z components of nacelle
matrix-A and influence matrices of other components

"on the nacelle.

Control for X,Y,Z matrices computation,
Compute X,Y,Z matrices for SJ less than 0.08.

Compute X,Y,Z matrices using Simpson rule

-integration.

Calculate Hasting's approxlmatlon for elliptic
integrals.

'Combine influence matrix A and save dn 1/ unit 12,

Control .program for boundary condltlon matrix B
routines,

Table lookup for the wing local angle of attack.

Calculate wing local angle -of attack from
defiection (z/c) input.

Table lookup for the pylon local angle of attack.

Calculate pylon local angle of* attack from
deflection (z/c) input.

Control program for matrix solution routines.

~Speczal Householder method for solving a set of

linear simultaneous equatlons with matrix A on
various I/p units.

épecial Householder method for solving a set of
linear simultaneocus equations with the results
save on various I/ﬁ units.

Partision-Householder method for solving a set of
linear simultaneous equations.

13



53
54

25

56
57

s
29

61

62
63
6k
65
66
67
68
€9
70
L

PLCAL

BVRCP

FVRCP

WDPQ
WVAP

PDPG

PVAP

SFC

TPS

SPF

BLAAD

PLYAD

IDRAG

SKINF
SETSF

CoD

Control program for pressure computation routines.

Calculate fuselage velocity ratio and pressure
coefficients at control points.

Calculate fanpod veloeity ratio and pressure
coefficients at control points.

Calculate wing linear pressure coefficients.

Calculate wing nonlinear velocities and pressure
coefficients with thickness.

Calculate pylen linear pressure coefficients,

Calculate pylon nonlinear velocities and pressure
coefficients with thickness.

Calculate wing F matrix.

Celculate wing-pylon leading and trailing edges
TAN f*.

Calculate the derivatives of the wing F matrix,
Célculate the load coefficients for the fuselage.
Calculate the load coefficients for the fanpod.
Calculate the load coefficients for the wing.
Calculate the load coefficients for the pylon.
Calculate induced drag.

Computes coefficients for Emlord equations.
Calculate skin friction drag.

Setup skin frietion drag input.

Special CHDIM.

h



INPUT DATA DESCRIPTION
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INPUT DESCRIPTTON

LOCATION

1

=

A IR 0 o I N ]

10

12

14

15

SYMBOL
AR
SPAN
MAC
MACH
FCD
FAA
XCG
WAA

WAAT

WADI

FRII

WeJC

DESCRIPTION

Wing aspect ratio

Wing span

Mean aerodynamic chord

Mach number

Fanpod chord

Fanpod angle of attack in degrees

X center of gravity for moment computation
Wing angle of attack in degrees

0,0 if wing is flat and 1.0 if wing has
twist or camber

0.0 if wing camber is described by local
angle of attack in radians. 1.0 if camber
is described by Z/c. Wing camber is
described in locations 750 to 1199,

1.0 if the boundary condition matrix B, and
the least squared boundary condition matrix
B 1.8, are to be printed. 0.0 1f only
matrix B is to be printed.

Value of first J in the chordwise direction
on the wing to be used in the lifting
sclution. This value should be such that
the first control point is located at

about x/c=.05. This value of J should be
included in the list at loc., 1660-1689,

The thickness solution will use all of the
control points listed at loc. 1660-1689.

This input indicates if the multiplication
factors listed in loec, 600-63L are the
same as those listed in loc. 635-669. If
they are, loc. 635-669 may be omitted,

16



16 FCPI

17 F1HI

|
18 PO
19 - BVEI

21-4g XS;,XSp, """

50 FNTY.

This input indicates if the fanpod cross-
sections described in loc. G90~564 are to
be placed - to the camber line described
in loc. 670-704 or 4. to the fanpod X axis.
Use 0.0 if sections are to be placed U to
the camber line and 1.0 1f -they are to be
placed L to the X axis.

This input indicates the type of vrotex
grid input to be used to describe the fan~ -
pod vortex grid in the chordwise direction.
If the grid is to be placed at equal in-
crements of X, input -1.0. No input is
needed in loe. 1h60-1609 if 0.0 or -1.0 is
input here. If the grid is to be placed

at X stations other than at equal increments
of # or X, input a 1.0 here and list the

X stations in loc. 1460-1609.

This input indicates the type of fanpod
vortex grid to be used to describe the .
lateral vortex grid distribution. If the
grid is to be placed at egqual roll angles
@, input 0.0 here and no input is required
in loe. 1610-1659., If a lateral vortex .
grid other than equal roll angles is
desired, input 1.0 and list the values’
in loe. 1610-1659.

Input here the mumber of vortices in the
spanwise direction on the pylon minus the
number of span stations where the pressures
are to be computed on the pylon. This in-
put is used to limit the spanwise pressure
calculation to those points on the actusl
pylon rather than those on the pylon exten-
sion, which is inside the nacelle.

ihput'the number of chordwise stations
where the fanpod ceross sectlions are to be
degcribed. The maximuwn number is 29.

List% of fanpod chord stations vwhere the
fanpod cress sectlions are to be described.

Input the number of lateral fanpod stations

vhere the fanpod eross sections are to be
described. . The maximum number is 36.

7



51-86

8t

89

90-564

565

566-599

600f63h

91,62,...

Fﬁx'

FoY

Rl’Re, * 0.

FNXM

mCl,mcf‘.z, e

YMCl,mCE, e

List of fanpod lateral stations where the
fanpod cross sections are defined. The
list of ®'s are input from 0.0 to 360.0
degrees.

X location of the nose of the gtarboard
fanpod.

Y location of the nose of the starboard
fanpod.,

Z location of the nose of the starbosrd
fanped.

List of redii for fanpod at X§ and ©
locations. Input radii for first XS
station and all of the ®'s from 0.0 to
360.0 degrees, then the second XS station
and all the ©'s again. Continue this
process for all of the X8 stations.

Input the number of chordwise fanpod

stations where the YM and ZM multiplication:
factors will be applied and where the fan-
pod cember is defined. The body described

by the radii in loc. 90-564 will be multi-
plied by the YM and ZM multiplication

factors in the Yp and Zp directions,
respectively. The fanpod camber will then '
be added to obtain the final description of
the fanpod. It is not necessary to use the
muitiplication factors as a means of describing
the fanpod. However, if the fanpod cross
sections can be represented by 8 series of
ellipses, the YM and ZM distributions can be .
uged to input the major and minor axses of _
the elliptical cross sections. For this

case only four radii, equal to unity, need

be input. The maximum mumber of chordwise
stations is 3k.

List of éhordwiSe stations where the fan-

pod multiplication factors and camber are
defined.

List of YM fanpod multiplication factors.
The Y components of the radii defined in

loc, 90-564 will be multiplied by these
factors. ¥

18



635-669  ZMCq,ZMCp,***

670-704  FZCy,FZCp,***

¢

705 WX

706-729  X/C1,X/Cp, "+

T30 WNE

T31-T89 a7,

750-1199

List of ZM fanpod multiplication factors.
The 7 components of the radil defined in.
loc. 90-56L will be multiplied by these
factors. -

Distribution of fanpod camber. This cember
will be applied to the fahpod after .the

R radii defined in loe. 90-564 are multiplied

by the multiplication factors defined in
loc. 600-634 and loe. 635-669. If the radii
as given in loc. 90-564 are for the actual

- fanpod and the use of multiplication factors

or camber is not necessary, set FNXM=1.0,
W;=1.0, ZM;=1.0, and FZC;=0.0.

The number of X/C stations where the wing
mean camber surface will be defined in
loe. 750-1199. The maximum nmumber is 23.

The array of X/C values where the wing mean
camber surface will be defined in loe. 750-
1199. The array must be in ascending order’
and must include the leading and trailing
edge points.

The number of %7 stations where the wing
mean camber surface will be defined in
loc, T50-1199. The maximum number is 15,

The array of % values where the wing mean
camber surface will be defined in loe. 750~
1199. The array must be in ascending order,
snd the range must be such as to enclose
all the spanwise control points.

This teble defines the wing mean camber sur-
face in terms of local angle of attack in
radlans or in terms of Z/C. The contour
described here excludes twist and flap
deflections. The twist is defined in loe.
1970-1984, The Flap deflections are given

in loe. 1960 and 1965. If Z/C is input the

program uses CODIM, described in Appendix A,
to determine the locel angles of attack. If
the contour is deseribed at stations other
than the control point locations, the local
angles of attack are obtained by stralight
line interpolation on Z in the spanwise
direction and then by using CODIM in the
chordwise direction. The local angles of
attack or Z/C's are input for the first =
station defined at loc. 731 and the X/C's
defined at loc. T06~729, then the second
7 station, and etc. i

19



1200
1201
1202

1203

120k

1205

1206

1207

1208

whY
WOz

WITH

WITT

WNVST

WITBE

X location of wing apex.
Y location of wing apex.
Z location of wing apex.

This location specifies the number of the
fanpod meridian line to which the outboard,
panel of the wing attaches. The meridian
lines are numbered in ascending order in
the clockwise direction around the fanpod
when looking at the starboard fanpod from
rear to front. The meridian line on top
of the fanpod is considered the last.”

This location specifies the number of the
fanpod meridisn line to which the inboard
panel of the wing attaches. The meridian
lines are numbered in ascending order in

the clockwise direction around the fanpod
when looking at the starboard fanped from
rear to front. The meridian line on top

of’ the fanpod is considered the last.

Number of vortices in the spanwise direction
on the ocutboard wing panels, This number
includes the vortices in the outboard root
sections as well as the outboard planar
panels. Both starboard and port wing panels
are included in this number. This input is
an even integer for wing only case and an
odd integer for all other combinations., The
maximum number is 50.

Number of vortices in the spanwise direction
on the inboard wing panels. Both starboard
and port wing inboard root and planar
sections are included in this number. This
input is an odd integer if the cambination
contains no fuselage and an even integer
with a fuselage. The maximum number is 50.

This location specifies the number of the
fuselage meridian line to which the wing
attaches, The meridian lines are numbered

in ascending order in the clockwise direction
around the fuselage when looking from the
rear to front.

Number of‘d? in outer wing table in
loc, 1210-1239,

20



- 1209 XNET _ Number of 22 in inner wing table in
loc. 12L0-1269.

1210-1269 %23 ,X1z, X1, ~ This input describes the wing planform. If
2 wing alone case is being enslyzed, the
X distances from the wing apex to the wing
leading and trailing edges are inpubt at a
series of span stations. The leading and
tralling edges are stralght lined between
the input stations. If a freestream edge
results from a flap chord extension or nacelle
plenview, at any station other than the
center or tip, input the freestream edge over
an increment of 4pof .000Ll. The .- stations
where the wing planform is defined are .
input for Os4=1.0.Input the # station, then
the X distance of the leading edge, and
then the X distance of the trailing edge.
Repeat this for each # station.

If a fanpod is included in the analysis, thé
wing planform is described as an inboard and
outboard panel. Bach of these panels is
divided into a root section and planar panel.
For the outboard panel the leading edge of -

the root section i1s divided into three evenly.
spaced divisions. The width of these divisions
is equal to a7,=2(1-%, )/ (WNVSP-1), where
?01 is the % s%ation w;rliere the leading edge

of the outboard panel ettaches to the fampod.
'{Ol is input in loc. 1210, 7% g3 +¢7p in loc. 1213,
201 * 2479 in loc. 1216, and7o; + 30% in .
loc. 1019. The X distances of the wing ‘leading
edge from the wing apex at o1, 70,%%%, _
Zp1+2670, and %70q+307, are input at loc. 1212,
121k, 1217, and 1220, respectively. The X
distances of the wing trailing edge from

the wing apex at %Zp; and %2g;+34%, are ilnput

at loc. 1212 and 1221, respectively.

sél and Sf, are input at loe. 1215 and 1218,
respectively. Where 53, and 8(52 are perpen-
dicular distances from hle outer fanpod . |
trailing edge fillet chord line to the wing
trailing edge. The chord line is drawn .

Tbetween the '}:railing{edge points at 42’01. and
701 *+3470. 80; and Sg, are measured from the
chord line to the wing trailing edge at.

21



1270

1272

WHNVC

WHNEC

points 1/3 and 2/3 of the distance along the
chord line going from Zy; to %, +347,, respec-
tively. A sketch showing these guantities

is given in the input format deseription at
loc. 1220. The planar wing panel is described
in the same manner as the wing alone case.

The inboard root section lesding edge is
algo divided into three evenly spaced divi-
sions. The width of these divisions is
equal to #7;=27y/(WNVSI-1), where %y is the
77 station where the leading edge of the
inboard panel attaches to the fanpod. The
inboard panel input starts in loc. 1240. The
planar portion of the inboard panel is input
in the same manner as the wing alone case.
The inboard root section starts at*?N~3a%1.
At 7 =7-30 the X distances from the wing
apex to the Jeading and treiling edges are
input. At?Z=%-207 and 72 =7y-4% the X
distances from the wing apex to the leading
edge snd the 8 and S) distances are inmput,
respectively. The distances S and S'p are
obtained for the inboard fanpod fillet in
the same manner as S}, and 85, for the out-
board fanpod fillet. "If theré are no fanpod
fillets on the wing trailing edge the S'
values are equal to zero. At®%y the X
distances from the wing apex to the leading
and trailing edges are input. A sketch of
the inboard root section is shown in the
input format description.

Input the number of vortices and sources in
the chordwise direction. Usually 20 is
enough. The maximwm mmber is bO.

This is the number of net pressure coefficilents
to be computed in the chordwise direction

on the wing. The 1list of X/C's where the
coefficients are computed is given in loc. |
1870-1899. The meximum number is 30. This
input is usually unnecessary for the thick
wing case since the net pressure coefficients
are printed at the control point locatiomns.

22



1273

1274

1275

- 1276

277

1278

WNPS

FOVY

FNDY

WRJC

WIS

This is the number of net pressure coefficiénts
to be computed in the spanwise direction on

the wing. The list of % stations where the

pressure coeffliclents are printed are given

at loe. 1900-1929. The maximum nuber is

30. This input is unnecessary if a span-

wise discrete analysis is done. If a thick
wing analysis 1s done the pressure coefficients
gre gutomatically printed at the control

point locations making this input unnecessary.

This is the number of vortex grid lines in

the longitudinal direction on the fanpod.
There is one more line than the number of
vortices in the longitudinal direction. 'The
nose and tail end of the fanpod must be: |
included. - The maximum number iz 100. The
list of X grid stations is given in loc. 1460~

1609.

This is the number of latersl vortex grid
lines axrcund the fanpod. This number should

-be kept as small as possible, 8 to 12, in

order to keep computing time down. The list
of @ angles for the lateral grid lines is
given in loc. 1610-1659. The maximm nmumber
is hO

This is the mumber of divisions a circum-
ferentlel fanpod vortex line segment is
divided into hetween adjacent lateral vortex
grid lines. The number. is an odd integer.
Usgually equal to 3 to 7. These divisions
permit the fanpod vortex grid to better

map the actual contour.

This is the number of control points per
chord on the wing. The list of control
points is given in loe. 1660-1689. The
maximum aumber is 30. Usually WNJC =2 WNU.

This is the mmber of control points per
semispan on the wing. The list of control
point locations is given in loc. 1690-1719.
Usually WNiS=2 WNW. This input is unnec-
essary 1f a discrete solution is done in
the spanwise direction on the wing. The
maximum number is 30.
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1279

1280

1281

1282

¢

FNJX

WY

This is the number of control points in the
longitudinal direction along a meridian line
on the fanpod. The list of control points
is given in loc. 1720-1869. Usually FWX =
2 FNF. The maximum number is T5.

This is the number of assumed vorticity
functions in the chordwige direction on the
wing. The functions sre COTe/n, SINe, SIN2S,*-«-
plus two flap functions. The mmber cf SINE '
terms used is equal to (WNU-1) minus the.
nurber of flap terms designated in loe. 1960
and 1965. Usually 6 to 8 functions in total
are sufficient. The meximum number is 10.

The number or assumed spanwise vorticity
fupnctions on the wing. If this input is-.
zero, B discrete spanwise wing solution will
be obtained. The standard functions used
are 7°/7-7* , where the power W is input in
loc., 1285-1204, Also, special functicns

can be used to account for discontinuities
in the leading or treiling edge sweep, flaps,
or fanpod-wing Jjuncture. These functions
are designated in the loc. 1285-129h list
by the location number in the input where
they are described. The special gpanwise
functions are described in loc. 1930, 1935,
1940, 1945, 1950, and 1955. The maximum
number of spanwise functions is 10. "

The number of chordwise vorticity functions
used along each meridian line. There are
standard functions listed in the input format
deseription at loec. 1295. Also, special
functions can be input if the standard
functions are ingufficlent. The specigl
functions are described at loc. 1310, 1360,

and 1410. The special funetions are designated

"in the vorticity funetion list at loc. 1295-

1319 by the input locatlion where they are
described. The maximum number of fanpod
longitudinel funetions is 25,
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1285-1294 Wy, Wpe e This is the list of spanwise vorticity -
functions used on the wing. The functions
desired are indicated by the power W of
the seriess”/,- % or by the input location
number where a special function is describved;

. such as 1930, 1935, 1940, 1945, 1950, or
1955, Bince only symmetrical leoading
conditions can be ftreated W must always be
an even Integer. The elliptical loading
is designated by W=0, The usual values of
‘Ware O, 2, 4, 6, and 8.

1295-1319 F1;Fouse ' This is the list of longitudinal functions
' .used on the fanpod. The functicns available
are designated as follows:

F for Standard Functions F for Linear Functione

1.0  cotd (x/c)

2.0 COT ég-ﬁ/g) (x/c)é

3.0 s8I (x/c)3

Lo cosp (x/e)l,

5.0 SN2 - (x/c)sg

6.0  cos2g (x/e)g
1460-1609 FVXy,FVXp,*** This is the list of X stations for the fan-

pod vortex grid. The list must include
Xp=0 and Xp=Cp. The maximum number is 100..

1610-1659 FVI{,FVIp,«++ This is the list of lateral vortex grid
stations. This list of © 's refer to the
fanpod body before the multiplication
factors and camber are spplied. The © 's
are input from 0.0 to sum value less than
360 degrees. The first< must be zero.
The maximum muber is 4O.

1660-1689 WJIC1,WIFCg,++* This is the 1ist of control points in the
, - chordwige direction on the wing. The control
point 1s designated by the number of the
vortex aft of the leading edge on vhich the
control point is placed. The maximum
number is 30. However, a particular case
can never exceed WNVC. in loc. 1270.
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1690-1719 WJS;,WISp,* "

1720-1869 FJX),FJXp,""*

1870-1899 WEC;,WPCo,***
1900-1929 WPS1,WPSp, ***

1930

1931 ”Z*

This is the list of control points in the
spenwise direction on the wing. Since the
configuration is symmetrical about the X-Z
plane, control points are only placed on
the starboard side. The control point is
designated by the mumber of the vortex
inboard of the starboard wing tip on which
the control point is placed. The maximm
number 1s 30. However, in a particular
csse the number cannot exceed (WNVS+1)/2
for the wing alone case or in the case of .
a fanpod on the configuration (WNVSP+HINVSI+L)/2.
This input is unnecessary if a discrete
solution is donme in the spanwise direction
on the wing.

This is the 1list of control peints on the
fanpod in the longitudinel direction. The
control point is designated by the number
of the vortex aft of the fanpod nose on
wvhich the control point is placed. The
maximum number is 75, However, the number
camot exceed FNVX-1l.

This is the list of X/C stations on the
wing where the net pressure coefficients are
printed. The maximum mumber is 30, Unneces-
sary 1f wing has thickness.

This is the list of »7 stations on the wing
where the net pressure coefficlents are
printed. The maximum number is 30. This
input 1is not necessary if spanwise solutioq*
is disecrete or if wing has thickness.

Indieator for specilal wing spanwise vorticity
function. If "P" function is used input 0.0,
if trailing edge flep function is used
input-1.0, and if leading edge flap or
Krueger funetion is used input 1.0.

ETA station where break in leading and
trailing edge of wing occurs. This input
is associgted with a "P" function. ILeave
blank for flap functions..,* should be at
a control point location.
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1932 RL, £, Kj ) The left hand range of influ_énce of the "p"
' funetion dowmwash is input 4f loe. 1930 is

0.0. For this case RI~.02 is a suggested
value. If a leading or trailling edge flap
function is indicated in loc. 1930, input
theJZ station of the inboard discontinuilty
in local angle of attack due to the flap:
deflection. Thig ETA station should ocelr
at the edge of a vortex strip.

1933 RR, £ Yo The right hand range of influence of the.

' "P" function downwash is input if loe. 1930
ig 0.0. ©Por this case RR~.02 is a suggested
value.  If a leading or trailing edge flap
Tunction is indicated in loe. 1930, input
the 7 station of the outboard discontinuity!
in local angle of attack due to the flap '
deflection. This ETA station should occur at

the edge of a vortex strip.

1535-1938 - For second specisl wing'spanwise‘vorticity—
‘ function. Input similar to locations 1930-"
1933. )

1940-1943 '  For third speclal ving spanwise vorticity
funetion. Input similar to locations 1930-
1933. -

1ok5-1048 For fourth s special wing spanvise vorticity
‘ function. Input similar to locations b

- 1930-1933.

1950-1953 For fifth special wing spanwise vorticity
. Tunction. Input similar to locations
1930-1933.

1955-1958 ' For sixth special wing spanwise vorticity
funetion. Input similar to. locations

1930-1933.

1960 < g Deflection of wing tralllng edge flap in
radisns,

1961 (X/C)f (X/C) location of wing trailing edge flap
: hinge line. This location should occur at °
a vortex station.

1965 S Deflection of wing 1ead1ng edge flap in
radians.

27



1966 (X/C)g
1970-1984 1 2°°°

1985-1999 A ZLE] ,AZLEp, s+

2000 mc

2001-2024 (X/Ch, (X/C)py= "

2025 NETA

2026-20h9 %y,%, 0"

2050-2499  (2/C}1,(Z/C)p, -

2Loo ATP

2491 PITH

(X/C) location of wing leading edge flap
hinge line. This location should occur
at a vortex station.

Wing twist table. Wing twist in radians
is input for the stations listed in
loe, T731-745.

Delta Z of wing leading edge table. ZLE
is input for stations listed in loc.
loec T3L-Ths,

Number of X/C stations where wing thickness
is desecribed. The nmaximum number is 23.
CODIM is used to interpolate between input
data in the chordwise direction to obtain
the thickness and sglope of thickness at

the source lines.

Iist of (X/C) stations where wing thickness
is described.

fumber of + stations where wing thickness
iz deseribed. The maximum number is 23.
Straight line interpolation is used in the
spanwise direction to obtain the thickness
and slope of the thickness at the source
lines.

List of # stations where wing thickness is
described.

Wing thickness table. The wing thickness

is input as Z/C at the first station
listed at loc. 2026 and all the X/C stations
listed at loc, 2001-202h, The Z/C is then
input for the second span station, etc.

1.0 if pylon attaches to fuselage.
2.0 1if pylon attaches to fanpod.
3.0 if pylon attaches to wing.

This location specifies the number of the
fuselage or fanpod meridian line to which
the pylon attaches, The meridian lines are
numbered in ascending order in the clock-
wise direction when looking from rear to
front.
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2hg2

2500

2501
2502

2503

250k

2506
2507
2508

2509

PDA

§50) 4
POY
Poz

PAA

PAAT

PADI

PNVC

PNVS

Pylon dihedral angle in degrees. The
angle is measured from the %-axis in the

clockwise direction when locking from

rear to front,

Fylon height measured from the fanpod X-Y
plane to the top of the nacelle, ineluding
the pylon extension through the nacelle if
uged.

X location of pylen apex.
Y locatibn of starboard pylon apex.
Z location of pylon apex. Set equal to zero.

Pylon angle of attack in degrees. This

angle is positive in the counter clockwige
direction if the right hand rule is used about
the positive Z axis. L

Pylon local angle of attack indicator.
Input 0.0 if pylon is flat. Input 1.0 if
pylon has twist or camber. s

Pyion camber table indicator. Use Q.0 ir
camber is input as loecal angles of attack
i? radians. Use 1.0 if camber is input as
Z/C.

Number of vortices and source lines in the
chordwise direction on the bylon. The-
maximum number iz 19,

Number of vortices and source line segments
in the spanwise directioen on the pylon.
The maximum mmber is 20. .

Number of chordwige assumed vorticity

functions on the pylon. Similar to loe. 1280
for the wing. MaxXimum mumber is 10. ‘
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2510 PsJC

2511 BNJC

2512-2529 BJC1,PJCo,***

2530 PNX

2531-2549 PXCp,PXCo,---

2550 PNE

2551-2569 021:’?2: ‘s

2570-2939 PADn ,PADz, <!

29k0-2959 £ 1,85,

The value of the first control point in the
chordwise direction on the pylon to be used
in the 1ifting solution. This input is
similar to that for the wing at loc. 1h. A
more complete deseription of the input is

_given there.

Number of control pointe in the chordwise
direction on the pylon. The maximum number
is 18.

List of pylon control peoints in the chord-
wise direction., This input is similar to
loc. 1660-1689 for the wing.

Number of S/C stations on the pylon at
which the pylon camber is described. The
maximum number is 19.

List of X/C stations on the pylon at which
the pylon camber is described. The pylon
camber is described at loc. 2570-2939.

Number of < stations on the pylon at which
the pylon camber and twist are described.
The maXimum number is 19.

The list of 2 stations on the pylon at which
the pylon camber and twist are described.
The twist is described at loc. 2940-2959.

Pylon cember table. The camber 1s input

in terms of locgl angle of attack in radians
or in terms of Z/C at the X/C and - stations
given at loc. 2531-2549 and loc. 2551-2569,
respectively. The camber is input for the
first %Z station and all of the (X/C)'s,

then the second -7 station and all of the
(%/C)'s, etc. This table is unnecessary

if wing is flat.

Fylon twist table. The pylon twist is

given in radisns at the 4 stations listed
at loc. 2551-2569.
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2960-2965 Py XLE,XTE

3000 - NXC

3001-3019 '(X/C)l,(X/C)a,--;

3020 NETA

3021-3039 71,72,

30#6-3369 (z/C)1(2/C)p,

3380 XLFX

3381 XLFY

Pylon planform table. ‘The pylon planform

is input in the same way as the outboard
panel of the wing. Refer to imput loc.
1210-1239. The X distances of the leading
and trailing edges are relative to PPX. The
pylon %Z''s are relative to PYZ and equal

to YP/PHT-

Number of X/C stations on the pylon where
the pylon thickness is defined. The maxi-
mum number is 19.

List of %/C stations on the pylon where
the pylon thickness is defined.

Number of 7 stations on the pylon where
the pylon thickness is defined. The maximum
number is 18.

List of ¢ stations on the pylon where the
pylon thickness is defined.

Pylon thickness table. The pylon thickness
is input as Z/C at the X/C stations listed
at loc. 3001-3019 and the stations listed
at loc. 3021-3039. The Z/C's are input: at
the first 7z station and all of the X/C
stations, then the second-~, and etc. The
z/C's at the source lines are obtained from
these inputs by straight line interpolation
in the spanwise direction and CODIM in

the chordwise direction.

Fanpod X direction area of influence. This
input specifies the X range of influence

of a vortex in terms of its grid léngth.
The vortex influence is computed for those
control points within this range. Those
control points outside of this range will
be assigned zero influence from the vortex.

Fanpod Y-Z direction area of influence.

This input specifies the range of influence,
in planes perpendicular to the X axis of a
fanpod vortex in terms of its grid width.
The vortex influence is computed for those
control points within this range. Those
control points outside of this range will
be assigned zero influence from the vortex.
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3381

3382

3383

3385

3386

3387

XIW

XLNC

ALBX

XLBY

Wing Y-Z direction area of influence. This
input specifies the range of influence, in
planes perpendicular to the X axis, of a wing
vortex in terms of its grid width. ‘he vortex
influence is computed for those control

points within this renge. Those control
points outside of this range will be assigned
Zero influence from the vortex.

Pylon Y~Z direction area of influence. 'This
input specifies the fange of influence, in
planes perpendicular to the X axis, of a
pylon vortex in terms of its grid width.

The vortex influence is computed for those
control points within this range. Those
control points outside of this range will
be assigned zero influence from the vortex.

Nacelle X direction area of influence.

This input specifies the X range of influence
of a source frustum in terms of the frustum's
average diameter. The frustum'’s influence

is computed for those control points within
this range. Those control points ocutside

of this range will be assigned zero influence
from the frustum.

Nacelle Yy direction area of influence.

This input specifies the range of influence,
in planes, perpendicular to the X axis, of

a source frustum in terms of the frustum's
average diameter. The frustum's influence

is computed for those control points within
this range. Those control points outside

of this renge will be assigned zero influence’
from the frustum.

Fuselage X direction area of influence. This
input specifiles the X range of influence

of a vortex in terms of its grid length.

The vortex influence is computed for those
control points within this range. Those
control points outside of this range will be
assigned zero influence from the vortex.

Fuselage Y-Z direction area of influence.
This input specifies the range of influence,
in planes perpendicular to the X axis of a
fuselage vortex in terms of its grid width.
The vortex influence is computed for those
control points within this range. Those
control points outside of this range will

be assigned zero influence from the vortex. .
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3390

3391
3392

3393

3394

3395

3400-35L9

3550-3699

3700-3849

3850-3999

Loco

P!

g
ZNp

- XNPL

XNPy

 XBl1,XBlp,---

YBl3, YBlp,«--

XB21,XBlo, ¢

YBEl, YBEE, . e

IDB -

Number of bodies in the nacelle representa-.
tion. This input is either one or two.

The X location of the nacelle lip.

The Y location of the starboard nacelle
Xu-iy plane.

The Z location of the axis of rotation of
the nacelle.

Number of points used to define the nacelle
contour. Maximum number is XNP1=140-XNP2.

Number of points used to define seccnd
nacelle body contour. Maximum number is
XNP2=1hO-XNPL. ‘

List of Xy components of fhe points describing

“the nacelle contour. These points are

input from the trailing edge down around
the internal surfsace and then over the
external surface in a clockwise direction

"~ as shown in the sketch in the input format

description.

List of Yy components of the points
describing the nacelle contour. These
points are input in the same sequence as
the Xy peints. All of these inputs are
positive.

List of Xy components of the points
describing the second nacelle body contour.
These points are input from the nose to
the tail end of the body as shown in the.
sketch 1n the input format deseription.

‘List of YN components of the points describing

the second nacelle body contour. These
points are input in the same sequence as
the Xy points for this body. All of these
inputs are positive.

Fuselage indicator.

If 0.0, component does not exist.

If 1.0, calculate influence matrix A,

If 2,0, use component influence matrix A
fram prior case,
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Looa

Looz

Loo3

Look

4005
4006
LooT

Loo8

LOO9

4o10

IDr
iow
IDP
IDN

BCD

BMFT

BCPT

BLAT

BTHI

Fanpod indicator. Same specification
as above,

Wing indicator. Same specification as
above.

Pylon indicator. Same specification as
above,

Nacelle indicator. Same specification as
above,

Fuselage chord.
Fuselage angle of attack in degrees

This input indicates if the multiplication
factors listed in loc. 4600-L4634 are the
sarme as those listed in loe. L4635-L669.

If they are, loc. L4635-4669 may be omitted.

This input indicates if the Tuselage cross
sections described in loc, 4090-4564 are to
be placed .l.to the camber line described

in loc. L4670-4704 or L to the fuselage X
axis, Use 0.0 if sections are to be placed
-I- to the camber line and 1.0 if they are to
be placed +to the ¥ axis,

This input indicates the type of vortex
grid input to be used to describe the fuse-
lage vortex grid in the chordwise direction,
If the grid is to be placed at equal incre-
ments of X, input -1.0. No input 1s needed
in loc. U735-488L4 if 0.0 or -1.0 is input
here. If the grid is to be placed

at X stations other than at equal increments
of § or X, input a 1.0 here and list the

X stations in loec. 4735-488L,

This input indicates the type of fuselage
vortex grid to be used to describe the
lateral vortex grid distribution. If the
grid is to be placed at equal roll angles
<, input 0,0 here and no input is required
in loc. 4B885-490L. If a lateral vortex
grid other than equal roll angles is
desired, input 1.0 and list the values in
loc, L4885-hgol,
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Yors

4016

ho1t

4020

Lo21-hokg

LO50

4051-4086

h090-h564

4565

BQX
BQY
BQZ

BNXS

Xsl,xsgj...

BNTY

@l,@,-a-..
2

R1,Rp,e-

PIXM

X location of the nose of the starboard
fuselage.

Y 1ocatlon of the nose of the starboard -

-fuselage.

Z locatibn of the nose of the starboard
fuselage.

Input the number of chordwise stations
where the fuselage cross sections are to be
described, The maximum number is 29.

- List of Tuselage chord stations where the

fuselage cross sections are to be described.

Input the number of lateral fuselage stations

- where the fuselage cross sections are o be

deseribed.” The meximum number is 36.

List of fuselage lateral stations where the
fuselage cross sections are defined. The

‘list of ©'s are input from 0.0 to 180.0

degrees.

Iist of radii for fuselage at X5 and
locations. TInput radii for first IS
station and all of the &'s from 0.0 to
180.0 degrees, then the second XS station
and all the &'s again. Continue this
process for all of the XS stations.

Input the mumber of chordwise fuselage
stations where the YM and ZM multiplication
factors will be applied and where the fuse-
lage camber is defined. The body described
by the radii in loc. 4090-4S64 will be multi-
plied by the YM and ZM multiplication factors
in the Yp and Zp directions, respectively,
The fuselage camber will then be added to
obtain the final description of the fuselage.
It is not necessary to use the multiplication

" factors as & means of describing the fuselage.

However, if the fuselage cross sections can
be represented by a series of ellipses, the
YM and 7ZM distributions can be used to input
the major and minor axses of the elliptical
cross sections. For this case only four
radii, equal to unity, need be input. The

- maximum number of chordwise station is '3k,

35



4566-4599

LE00-463L

WETO-470k

k705

4706

k707

Y708

}{MCl,mCQ,' ..

YMC]_,YMCQ, ane

BZC1,BZCoy ¢

BWVX

BNVY

BNDV

BNIX

List of chordwise stations where the fuse-
lage multiplication factors and camber are
defined.

List of fuselage multiplicaticn factors.
The Y components of the radii defined in
loc. L4090-4564 will be multiplied by these
factors

Distribution of fuselage camber. This
camber will be applied to the fuselage after
the radii defined in loc. 4090-4564 are
multiplied by the multiplication factors
defined in loc. 4600-463h4 and loc. 4635-LE69.
If the radii as given in loc. L4090-U456L are
for the actual fuselage and the use of
multiplication factors or camber is not
necessary, set BNXM=1.0, ¥M;=1.0, ZM;=1.0,
and BZC;=0.0.

This is the number of vortex grid lines in
the longitudinal direction on the fuselage.
There is one more line than the number of
vortices in the longitudinal direction. The
nose and tall end of the fuselage must be
included, The maximmm number is 150. The
list of ¥ grid stations is given in

loc. 4735-4884,

This is the number of lateral vortex grid
lines around the fuselage. This number should
be kept as small as possible, 8 to 12, in
order to keep computing time down. The list
of & angles for the lateral grid lines is

‘given in loc, 4B88B5-4904, The maximum number

is 20.

This is the number of divisions a circum-
ferential fuselage vortex line segment is
divided into between adjacent lateral vortex
grid lines, The number is an odd integer.
Usually equal to 3 to 7. These divisions
permit the fuselage vortex grid to better
map the actual contour.

This is the number of control points in the
longitudinal direction along a meridian line
on the fuselage. The list of control points
is given in loe. h095-4979. Usually BNJX

2 BNF. The maximum number is T5. ‘
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4709 BNF The number of chordwise vorticity functions

used along each meridian line. There are

- standard functions listed in the input format
description at loc 4710. Also, linearly
varying functions over segments of the fuse-
lage can be used. These have been shown to
improve the numerical stability in cases run
in the LAAD wing-body program. The maximum
number of fuselage longitudinal functions

is 25,

5710-U73Y4 Fy,Fp, e This is the list of longitudinal funetions
used on the fuselage. The functions avail-
able are designated as follows:

F for Standard Functions F for Linear Functions
1.0 corg/ (x/ch
2.0 comé9o-¢/2) (x/c)p
3.0  BIN (x/c)3
L.o cosp (x/e)i
5.0  SIN2g (x/e)s
6.0 - coseg (x/c)g

4735-4884 BVX1,BVAp,*e- This is the list of X statibns for the fuse-
, lage vortex grid. The list must include
BVX=0.0 and BVXN=BCD. The maximum number
is 200 !

4885-~4g0L BVT) ,BVIp, . This is the list of lateral vortex grid
’ stations., This list of e's refer to the
fuselage body before the multiplication
factors and camber are applied. The &> 's
are input from 0.0 to sum value less than
180 degrees. The first must be zero,
The maximum nmumber is 20.

4905-4g79 BJXy;BIX2, - This is the list of control points on the
fuselage in the longitudinal direction. The
control point is designated by the number
of the vortex aft of the fuselage nose on
which the control point is placed. The
maximum number is T5. However, the number
cannot exceed BNVX-1.
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ADDITIONAT, DATA FOR SKIN FRICTION DRAG

LOCATION

4980

Lg81
LoB2

L9583

498k
4985

4G90-499k

SYMBOL

TF3

PF3

CK

TRID

TAU

XTRL] y KTRLo« + -

4995-4999  TCM3,TCMp, - «»

DESCRIPTICN

Freestream static temperature in degrees
RANKINE. If TFS is set to 0.0, the skin
friction drag calculation is bypassed.

Freestream statlic pressure in (#/FT2)

Airfoil thickness correction, Usually
CK=2.0 for airfoils with maximum thickness
at 30 percent chord and CK=1.2 for NACA &k
and 65 series airfoils.

Transition from laminar to turbulent point
indicator. If -1.0, transition points in
loc. L49G0-U99h are inmput. If 0.0, the
natural flat plate transition points are.
calculated.

Equivalent sand grain height in feet.

Turbulence intensity. If TRID=-1.0, this
input is not reguired,

The x transition point over length (x/c)
for the fuselage, fanpod, wing, pylon and
nacelle respectively. 1If TRID=0,0, these
data are not required.

The maximum thickness over length (t/c)

for the fuselage, fanpoed, wing, pylon and
nacelle respectively.
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FORTRAN

FIXED 10 DIGIT DECIMAL DATA

DECK NO. — PROGRAMMER - DATE e PAGE of JOB NO.
FaNPeD FPRoOGRANG
NUMBER . IDENTIFICATION | DESCRIPTION DO NOT KEY PUNCH 2umy roran. votue. oo i ACELLE

AR~ Wing AspReT RaTio

SPAN~ Wing SPan

MAC ~ Mepn AereopyNamic CHoro

IMACH ~ Macn No,

FCD~ FAmPoD CHoORD

FAQ ~ FAnPop MANGLE ofF ATTALK (bsa.)

XCG ~ Xl::.g.. ForR MamenT

HHINAA ~ WiIng AngLa oF ATTaca (pgg,)

BIRIEEIBIRIENRIRIRIEIE

a, o WEeg 18 FLAT
WAAL~] .o WING HAS CAMOER, am, “TwWIST.

WinNg ChRrmpER | 0.6 IF LoLAL ANGLE oF ATTAck, Im RADLAMS,

I~
WAD TadLE INpLCAToR, | hhvo IF DERLECTIoMNS IN E/o .
Na—+1T wseD
PRIraT 2,0 - FriunTyT MaAaTEIx & |
PRLL ~ yupreavsr [ PRIMmT MATRIx B aup leasT 3. B.

1 MNoT useD

FieaT WING COMNTRaL FOIMNT Xnl QHORDWISE DIivEdrrael
W3JTC ~ 4 &g USED INM LIFTING BPLuTron s T vALUE From /660 — HEF

EIEIRIEIEIE

(7]

Famperm MuLTi. G0 Yt Bt (& cam@sR)}, =2.0 Yrm=EFm { ¥ aompir)
FMFI ~ gneror. znpicavor.] |, o YM®Em (0 0 ), =2 Yu%EZa (™ n o)
FanpPoD CampBer, [ 00 FANPSD SECTZor PUT L To CAMBESR LINE,
FCPI“"].NQ;Q,ATQQ_ 1.0 1l 9 w v Xp axzsm.
— FampoDn CHorbwiSE[0.0 Grip AT BAuBL A WHERSE ¢ = Cps™!( -2 %2)
"L‘M""vommg GRED Inpd. ) (& GEviEn LM L, |4§0~160F. —1.0 Even . Axe

t FTHI~y erex Grio Leab2

FarnPot LATBRAL {a.n Grip AT E@UaAL & .
Lo Griven & AT Lo, iLto-1659.

[21[8] [<][&]

\

evE PNYS mMinag MNUMBER, of SPAN STATIoNS WHERE PRESSVURES
C~ ARF To BE COoMPUTED oM THE PYiron.

E

n L ] Y .

=
FORM 114-C-17 REV, 7-58




FORTRAN

FIXED.

I&  DIGIT DECIMAL DATA

DECK NO.______ . PROGRAMMER o _ DATE_ __ PAGE of JOB NO.
) : FoanPOD PROGRAMN
NUMBER ICENTIFICATION CESCRIPTION DO NOT KLY PUNCH;.,DY_,,;:‘,B_WIN,;_,,,Ym”_”mgu_g
] _
1;4 . L X AR~ Wing Asrecer RaTio
= . SPAN~ Wing SPan
3| :

MAC~ Meanw Aerobymamic CHorD

] MACH ~ Maen Na,

[7] ][]

i3 2
l"" o R JFCD~ FAMPaD CrHorD
5 0
2 . FFAR ~ FanpPop RANGLE ar ATTAlx (pDes.)
a7
— XCG—--Xc:.%. For MaranT
43
l_ JwAA ~ Wins Anagus or Arrack {Das.)
[&1 : B.0 wida 13 FLAT ‘
WAAI-*{ [N-] WIdG HAS CSAMBER am "TwLST,
['2 waél-t Wina CAABER | €.6 LIF LOCAL AMGLE oF ATTAax. In FADLANE, ]
i N o Tagie Iupicmven | 1o IF Dermctreas In Ele
E_—S ] Moy wasD
FB? P PRIy A, - PRIuT PMaTrE 5,
- RLL ~ ywpromTem P PRImT MATRIx B Aup Leasr Sm. B.
|
42
[k N Nov useo
le FIrgT WING COnTRoL PoaluT Xr CHOmD WISE DirsEtriad

[e)]

PSTC ~ ra B UBED M LIETING SPLuTien, T yarus feos IE G — 28T

{5
Fampab MUcTi. C.6 Yrmw B (3 2amBerR), ~Z.2 Y =B (Y CAmBER)
FMET ~ Facyer, TADICATIR | Lo Yuddw {0 " Yo =la YauwE, (@ n ]
FamroD CAri B o FoamPan SECTzary PUT L, Te CarpRe LINE,
FCPI"-INDI CATO R, 1.0 " b “ “ Xg axzis,

12 %) 3 (5] =]

E

i

Fanmsh CHamb IS

Grip AT BGubL Ag WHERT ¢ = cea~(I1~2 %)

_ efo.0
FLOI~rrex Greo Iuol. {n &

GrEvizm LM Loc, J4bo=igoF. =)0 EVEN AXxSe

FTHI=~,

FartFom LATERM L {o.o GRID AT EQuUAL & -

oRTeEX Grin Iwpl Lo Givam & Ar tde, JLio —1659,

. ' I n a M .

PVP O

PNV S midus NUMGBER of SPan STATionSs WwWHERE PRESIVRCS

MRE To B% LoMPUTED ar Tha Py e,

FOAM 114-C 7 HEY, 7-38




FORTRAN FIXED [C DIGIT DECIMAL DATA

DECK NO.___ PROGRAMMER DATE _______ PAGE of JOB NO.
NUMBER . IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH

FarPadb CooRDINATE JABRLE

FNALS -~ He,or X {(CRes3-5¢cTien ) Tu LLSTY BEcow’, (Mo\lt. :LQ)
X5, XS, & X854 <~XHy ¢ EOEEI-AT!-VG Te FanpoDd aazqim.)
X5 ~ +Y
» .
X5\l g CFEETFEY, F§E7'+Y
_ Eeoad 278
. }%—X-’r‘a '
Iz T .
25 { -
- -

MNarEd
FMEASKENTY < 75

l
)
+X /

+x

EiakaisialiEin

FMNTY <No, af & a4y mAck CROSSI- SESTILam X ey !3.zr-.am.fm:.3é):

"y
>

8, B < By € 8y -+ - (Q-‘ro.o-—» 260, 1n beg,)

FE
o LN
& . ‘\

X

. i ' ks
N
SN e

Y -

IGisialipla

_ FOX ~— FanPon ORIGLAN X j :
25 FHY o " Y ?Rm.n-rxvs Te oricim (0,0,%)
37
7 3 FOE ~ b v & J
be)




.. PROGRAMMER

Ve

FORTRAN FIXED 10 DIGIT DECIMAL DATA

DECK NO. DATE PAGE of JOB NO.
NUMBER IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH
: Fanro Cce:;E.D tmaTsE Tams Ccou‘r,j
13 =
- —— LisT opr RADILUS
=
lz .
lﬂ ) - For  XS; ar spch &
3 x
| p—
131,
o, . :
j ::t{!n N 8% 8 Zam Lo . =0,

~Felk. X351 AY EacH &

R Mo 4 MY Y

:ﬁ

Ry +NTY 42,

?.Fove. XS5 AT Eacw 8

(%) 5 (3 (7] (51 (] (=) (5] (5] [ 5 = 120 (31 (] 5]




DECK NO._____ PROGRAMMER

FORTRAN ~ FIXED 10 DIGIT DECIMAL DATA

NUMBER . IDENTIFICATION

DATE M PAGE of JOB NO.
DESCRIPTION DO NOT KEY PUNCH

FanrPan MUurTiPLICAT:®ON Ficror ans Camprr, Tamys

FNIM-~ No. mp X 2TATZOMS IN List BELow - {max 34 )

XML, Lier oF X 2TATIlomS wHsAs MULTIPLICATION

LU IS FRALTORS AND CAMAEBR.S Apge SGivem,

1 Xmes XME, € XMy € XMCy < - - »

T

P EEERE EEEE RS

MoTe !

1F FANPaD HAS NO CAMBER AND TOE
MULT. FACTSRS ARE MNoT READ.. SET FNAMzO.¢

£

=

w

5]
ih

ol |
~l

M, LIST ©F mMuLt. FACToRS Y

Y™,

(% [8] 5] ] 1[5

E-3
[fs]

o

' A a, M - F s y i M M N -

114=C =57 VFI 1M




"o

[-] EIEEIE] G [=0E)

DECK NO.

FORTRAN FIXED . 10 DIGIT DECIMAL DATA

PROGRAMMER DATE_____ PAGE of JOB NO.

NUMBER

IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH

[T

2]
l

B

‘FamPop Muur, Factor anp CAampar, TAmLs (cam‘r.)

Lisr oF mMuwr. FAcToRs Zum

[#*)
-

MoeTE 4

LIST o EM 29 NoT RE@UIRED, IF Yuz #m
SEr FMFI= 0.0 (toe, t5) .

it e . - -~ o - crmrep—
T e —— e = ——

™

Rt e

Liny &f FanPeD campev. (&)




DECK NO.

'FORTRAN

PROGRAMMER

FIXED

10 DIGIT DECIMAL DATA

DATE _ ‘ PAGE of JOB NO.

NUMBER

IDENTIFICATION -

DESCRIPTION DO NOT KEY PUNCH

Wing Cammgm TABLE

13

WHNX ~ No. eoF X/2 1n w1sT BRELewW . Coanan, 23)

/¢, /o, & XSag & Rfng » v = -

deg

UC;

131
- e NeTE 2

l25| THE WING CAMBER TABLE IW HNoT

. Feaurmes IF WAALZo. o (Les,3)
&7
- 145

. 730!
WHE = No. or I} In LIBT BELGW: Crax. t5)

e

ERBEE (3

Yy
i

4,4114:13. R

] [=]

[
LAY

Mov&:

Thrgs vigT o N5 ame REQ'D AL3c ToR TWRST

K toc, 197To—= I8y aup AELE Ty loc, 17BS-—~ 1999,

[ [5) [2




e .
FORTRAN  FIXED 10 DIGIT DECIMAL DATA

DECK NO._____ PROGRAMMER DATE_____  PAGE of JOB NO.
NUMBER . IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH '
|L L Wing Camper Tacus (aen's)
||_3 . . WAD; 7 LigT oF
[2_5_ WADa 1) IF WADL= 0.8 (1ee.108) ,ANGLE oF arTacki{o in mo\.).
E - whDs . 2.) IE WADI:"O(Loc.lo),DEFLEf-‘.TzoM.’ (.I'.'/c),
49) . '
[EL ) ) . - For I, AT Eaem X/
M .
B .
29 . . 2
3{ —

WAD wx+

-y
oy

] WADus+2

WADKk+3 .

= For Mi AT gaen X/e

-

MNoeTE

. NX=HNo: oF Xi 2wy woe, Tog

Feg, "{5 AT gpan XA

[E] [E\[E] 5] ) (2] Bl E E ELE

oy

j=




Iy

=) (3] (B(E 5] ] 7 (E] [E10E] ) (5, (2] 08) (%) (%], 5] ], 7] (] (8 5[5

FORTRAN  FIXED

IG DIGIT DECIMAL DATA

DECK NO. PROGRAMMER DATE . PAGE of JOB NO.
NUMBER IDENTIFICATION OESCRIPTION DO NOT KEY PUNCH
S N — WX — Wind orziaim X ']
9 . © Wy " I e &KELAT-‘!‘.‘E Te AIRCRAFT ORIGIN (c,o,o)
. WHEE~ I *t =
Y WITh ~ 1™ € oF FaNPsD AT WHEIeH CUTER, WING I2 ATTACHGED.
. ) WITI~ 0 n n n " " IMNNMER, " " " -
~ 2 05 _
No: of VORTILES SFANWISE FoR BaTe SIDES oF QUTER, WiNg.
" - WNVSS ~ ¢ WING oy (oDD tuTEGER),OTHEEw:sg {even Iu-reggg,)l (LEM. H:'SO)
Mo, oF VorYicEs SP £ o & 4 ©F INNER. WING,
WNYSI~ u: BonY (;os :Mv:;:ﬁ s w}-mbea?nf(gvzfu tuTEa ER), (trm, 11oe5a)
WITE ~ 1™ & oF BobY AT WHicH Wisng TS ATTALHED,
i XNES ~ No. oF f 1 cuver wiang Tamit: {Lec, I210 —» 1139)
-~ XNBX~ v o InnER o . (Lee. 1240 —)243)
[ 2.1 0o Winag Poanrorm TABLE
durex Wine (Wine emuy)
K. '
1
b/ 8,0, 0
N ?\LE.—"-’-‘( ! ) +Y
. . \ L8
- XME;, L I‘SS
- ~
X P21 5 Are, xgE?J'
KTE’- \
R + X

FORM 114-Cr17 REV. 7-58




DECK NO.

FORTRAN FIXED 10 DIGIT DECIMAL DATA

—. PROGRAMMER

DATE PAGE of JOB NO.

NUMBER

10ENTIFICATION

DESCRIPTION DO NOT KEY PUNCH

.

. 1. 2ie

Wing Pravrarm TasLe

Ourer, WiNg (Fanpoo — Wing )

NoaTg 2

A= v,

1. Maxn.

IT-] r{
{.-#
3. (f[:.—'t«)'-’-‘-('llg-lls)::(rf.s—r{:)zéf: T

b, o Xee 4, XTR A=uative te smicin (Wéx, wov,wex)

(0L, waY W R ]

"l‘f!'f L PN fg=t.0
[ e
> Nl:n‘ o +Y
N e ] KR} “
."‘|
fun s e X1 B BB %
WINE \% uwl AT
[ — ~ {ls | Lf_:%':;
< Pyt X
b i ' “ o e Al 1Y

P M Ny

NEE [ E T EE E R FELEE G

r
o

o
—~

[2289
WEITI=0.0

]m b
= o)




'FORTRAN FIXED 10 DIGIT DECIMAL DATA

DECK NO._.._;__ PéOGRAMMER DATE.____ PAGE of JOB NO.

NUMBER . IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH

Wing PuansoRm  TaBre (cow'r,)

Innar Wine (FAnPob - Wius)

!
N2 TE !

hd
n M= E7x.

2. Max. lo f

3, (Mu-a—fw-2) == (M- =fw-2) 22 (N =Hu~1) = af- ?;%m

2., Xe, X RELATIVE T4 dRIGIN (PMJL)HGY, Wda:!.)

(5[5 (5] (51 =1 (%) 5] (=) 1 (G ]

{(HadX WaT,Wer] T
. / . O AT

a

\...—-—-..
yey  Hity s

64

| 2 50

. XLE [} XThL v

XTE u-3

Mn-2

(28] (%) A ) [ [7] B ) EELE |




0

B R E ] E G E R EE [FEEE ) @0F) =] G

FORTRAN FIXED 10 DIGIT DECIMAL DATA

DECK . NO, 'PROGRAM MER DATE PAGE of JOB NO.
NUMBER iDENTIFICATION DESCRIPTION DO NOT KEY PUNCH
L2 4o Wineg Puamrorm TABLE
.‘ K, Inner, Wina C..Bov'f.— Fasfab -—\.JIMG-)
X,
. Nove; Qurer Wineg 13 THE SAME A IILUuSTERATED
FANPaoD - Wing .C,AF\BXRSthoI\J.
Y
o ﬁ(a 840 vy

;o:\
3
3
B
$
Y7\

il

i

1
4

1
Bopy ;
/

r.;
|

T
il
[ L
117 \
RN

3

\[ Ot B It 2ns

2

~
e

’
xLET P Sy b "73_, ).’mg y zl—fg




DECK NO.

FORTRAN FIXED 10 DIGIT DECIMAL DATA’

DATE PAGE _

of

PROGRAMMER

JOB NO,

NUMBER

IDENTIFICATION DESCRIPTION

DO NOT KEY PUNCH

WNVC -~

Ne, oF YORTICES THORDWISE N THE WING. (maxz 40)

No+v wusep

WNPQ ~ 118y oF X/e AT Leoc.

I8 7o .

Ne., o Cp QAaLe, PER CHORD oF WIHG . Lmax, 3g)

WNPS~ | 287 ar. M a1 tae. |

Qa0 .

¥ Na, o Cp AL, PSR, SEML- SPAN oF wWino,

Crax . 3a)

Mo,
FNVX ~— 2

aF J S TATIOAMS I LoMNFET, DIfegcTIaaN W FAHPaD,
1460, I® FLGL =]

Crmax, o)

LIsy or X AT oo

LisT & & AT Lac

‘No. op VPRTICES LM LATERAL DIRRKCTILON ON FANPAD.
{10, IF FTnRi=x\.0

Crhmx . H0)

({OBD ITMTEGER)

Na,of DIVLSIOND PER LATERAL VoRTEX

oM o Poo .

Ne, orF ConTRaL POoLNTY PER CHORD ON YHE WING,
WNIE~ LisT o J aTY Lo, |GGLO. {rmax. 3a)
£ N No., o CouTRal PSImT FOFL.SEMI—'E;PAM QAN THE WLrG,
R T WHNIS~ Liat o J AT Lcc, &9, {max, Za)
Ney: P QasnTRo, POLNTS INLBNGIT. PLRESTLIO N ar FanwFoo,
L JFENTX ' rmy  of AT Lee, J7Lio. (max 75)

1o 03] (2] 5 () (5] (=) [ (5]

1 280

«~

WU ~

No. oF CHORDWISE ASSUMED LoAD "sna#ss FoR, “THE WING,

(Hax, to)

n
£

STANWHITE 4S3urmeD Lead

SHAPES FaR, Tz WING,

(4

X No. «orF
WANW= | t3F of W AT Loe. 1285, (rmw . 18)
Mo, 6F LanNGITUADINAL ASILMED isAD SHAPES FafRl Fan foo.
FMNF ~ List o F Ay ree. !Z95, CMax . 15)

Iy
g

Nor usen #Ix

WHNW=6,8, TH2 DISCRETE VORTICOS ARE uUSdp

NoT usdb

BPANWISE ALSe WNRS ANMD WANITS arge

Mo T REQ'D

LisT or

SPANWISY ASsumMab LaADb

S HAPEs FOR wWING

(;.o

.

STanDAse V[w{ 4.

L5

1930,
BpEctAlL Prude J 935,

(2] 21 [5) (5 [5) [ (=

ADGLTINAL DATA] 1 Fdao,
AT SFect FLep Loc,




FORTRAN FIXED IG DIGIT DECIMAL DATA

DECK NO. yPROGRAMMER DATE .. PAGE of AJOB NO.
NUMBER  IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH
u .2 85 Lrzsy oF LomnerTuDINAL 4S3umen Loan SHAPES FoR, FANPaD,
E__ L g l £ For. TRig. Fowe., F reg Lrmeam, Fome., (Max. 25)
[3_53 Fs o~ CoT b2 {e/e),
Bl ] 2.~ coT (0~ ¢/2) (xfe ),
fag) 3.~ S8 ¢ (/e )s
e} B 4.~ O D (x/ede
] /3 o0 3.~ 318 24 (xe)s
13 ' 6.~ Tds 2 (34/6):

-

-

B

25

-y

1) (] (2] (3] 5[5

T
3

= B3]

[2]

COMMENT on Xl

- (x/c:). = o. o‘

2, 38y Faocrowrra /e BEvwess

CSOHNTROL PoINTS .(F{S:C 's ).

3. LasT Xx/e NOT B uAL Ta [.@

B[

S
n

i

&

i

FORM 114-C-17 REV. T-s8




DECK NO.

FORTRAN  FIXED

PROGRAMMER

10 DIGIT DECIMAL DATA

DATE

PAGE of

JOB NO.

NUMBER

IDENTIFICATION

DESCRIPTION

DO NOT KEY PUNCH

LzaT orF

X BTATIONSE 1N LonG IT. DIRECT Ion &N Eaulol .

FVvXizo.o

{Max . 1eo)

FVYXa

Lzst 1s rea'n. onuy 1r £L8L{tsc. I7)= s

FVvXs

Fyx. < FyXa & FyXy

e a2

=[] (@[5 51 (]

[
:

[*]
o

[

FVX myx = FCD {FanPot cHomD)

£6

LisrT or

LATERAAL VORTLCEY

ar FANPQD

(max - 4ol

(& zm mzc-"a:.;es)

EEE] EEE

[*°]
~

LIST Ta Res'p,

ony re FTHI (tee.)Blwml.o

S, 0 Gy < Oy < ¢

(Z]

e

LG

L
(5]

F¥Thvy~ Suvy 3% 3c0,

il | w
— o ptr




slainicialinia

'qg

[-]

FORTRAN FIXED 10 DIGIT DECIMAL DATA

PROGRAMMER

DECK NO.

DATE PAGE of JOB NO.

NUMBER

IDENTIFICATION

DESCRIPT!ON DO NOT KEY PUNCH

1.6, 6.0

A A A A

q I,

A<
LisT et J (tonThacd PQ:NTS) PER, QHORD on WING . (MA(. _5Q)

START FRom LEADLMmG =SDGE .

AW T !

LN CArY

WTC nge < WAVE (lae. 1270)

H

*
L1sT ofF J (convrow PoInTa) FoR, SEMI-SPAN ON WING. (Max. 36)

STARY FRor windg TIP

¥ RESTRICTION @ NTC®XNTS S 350

[=) (1 [€)[3]1

WIS yrg € o8 xluiNyS + 1)

wt

<)z]

4

Y]

LiaT oF J (ConTrmw PoinT) IN LONGIT DIREQTISN on FANPOD.

FIXi% ). (max, . 75)

EIXz NaTE : DO NoT SET. FIX. =1.0

FIXs

EEEFREE E




'FORTRAN  FIXE

_ PROGRAMMER

10 DIGIT DECIMAL DATA

DATE PAGE of JOB NO.

{IDENTIFICATION

DESCRIPTION DO NOT KEY PUNCH

a3

Ltat orf Xt For Cp cacce. 8rn Wiug . (max. 20)
13
wPe, = (X/e),
WFCy
WPC
I 900 List of M (arauwrse) For, Cp caLe, on WING . {(max. 3e)

wprs, = A,

YPSa, LIST IS kNoT REQ'P., If WNWrzo.o (D:schETg)

WPSe

[E)[5) 3 (@] )5 (3} (71 () () (5 (5] [-] [=)(8) [4] (5]

(8]
un

RS

o]

IE




DECK NO._____

FORTRAN

PROGRAMMER

FIXED 10 DIGIT DECIMAL DATA

DATE _ —_— PAGE of JOB NO.

NUMBER IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH

. L .18 30 SpEciAn WING SPANWISE LoaD mHARG |,
13 - F-Fuawmc FLan KRUBE g R,

. ———— ] TP INDYL, ~ (<37 —-}.& 1o
E . Y{‘ Netr wus=Eb NoT u'stl‘s
Eu R . R (al) s Hxl
2] RR {a1s) N re s
5! NeT uss:; NaT usS«b " Mor usED

SPEcLA. WING APamwWESE LoaD SHaPe 2.

W

N‘—
in ) cd -

. Twre Inor, ~ N
‘ -MJHJ”“‘
D R
B ]
TR ke

[=13]

95 -

CammanTa:

[ Tam BFume H* sHout BE AT A “onTmRow peint’ K,

2. Tue FLAP AND KruEcER o N awb Mo 4, SHouLD BE AT

L 4 "
ATTrRALLING VoeRTEX 1.

3. ONby omME FLAP AnD FoR WKALBGER, ©N  WING ,

4. The P-furc o FLAP AnD MRUSGER LOC. (1930,1938 -5

MUST BE LIZTED LAST JRFAPEATIVELY TN LITY oOF W .

(71 5 (3 (¥ 1 ) [2] (S B (E




DECK NO._.__ .

FORTRAN

. PROGRAMMER

FIXED

10 DIGIT DECIMAL DATA

DATE PAGE of ~ JOB NO.

NUMBER IDENTIFICATION DESChiPTION DO NOT KEY PUNCH

- o Winag CHORDWISE Loat =uAPE Kok Eonp,

] ) g o~ FLap DEFLECTION ANGLE , (Raoraw)

[ . (XY go Fime Prvar 2/a, a

L Ape () (x/e)
, — SR—
e T T
TR

Har usKD

¥
‘Kgi_ TRALLtr G
EDGE

——LEADING EDGE

"Wing tuerpWISE LOAD IHAPE For KRuURGER. .

EC] EEEEED

]
U_/‘

Sk~ KRUEGER DEFLECTION ANGLE .,

‘

(ranzan)

(/) e~ KRUGGER  PiveT

/e,

Al

ComMegnyt

Mra

1, INGQRBASE. NO. o CHORDWISE LoAaD SHAPEQ
(WHNU) B8y [or 2 1F &g anp/or Ew Are rea's.

WoT USED

2. Cxfeldp anp (X/e)x srouLd BE ZFQuhn Teo
A Yaausa® vYorrEx' YA,

LS

IREENRIE

W

]
Wine Twzsy rac

H zw

Lae .,

&)~ TwesT aTt i

L]

{maszam)

v My

" if‘!

AE oF wika LEADING EDGE FER

H 1w Lec. 731 — 745,

AELE]

® NarE.s

JalalalalalolE

AKLEL

TwisTs ARE APPED Té WENG ANGLE SF

e}
~

AELE-;

ATTAeR, onNLy Le WART LLc-c- 93 =t

Y
W

-

=1




. .
() ) 3 [ [5E )

[

FORTRAN

31 (%) (%) [E] (=], [7)[8] [ () (5] [

FIXED 10 DIGIT DECIMAL DATA
DECK NO.___- .= PROGRAMMER DATE PAGE of JOB NO,
NUMBER IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH
_.2.0.0.0)| Wing TH:::.K-NESS. TAmua (z/c va ) ws %L
) LAT NXC~Na, of X/4 In Lisy BEcow, | (Max, 23
: (K/e) =0.0 . :
. 1 (xfeda (cfedi < (Kfe)a < (Me)s = - -
(Xfc)a NoTE = THE THIckueEss cmhcﬁjun;*r;om.s
- ARE mNYPAasa 1P NXC=o.o
200
(X/C)ng,
s}
202 _
NETA ~ No, 8= f In LIST BELaw« I CMax , (D)

i< Mo < s - -

(31 [B1[E]

o




69

(%) (3] (51] (51 (21 () (5 (5 ], (211 1 (51 (5] =], [2)(3] (5] [E]

DECK NO._

'FORTRAN FIXED 10 DIGIT DECIMAL DATA

PROGRAMMER DATE PAGE of JOB KO,
NUMBER {DENTI!FICATION DESCRI?TlON DO NOT KEY PUNCH -
! L WWima TRICKNESS (A% Z (cau’-r.)
2 e . (2/c), ) |
(Z/e )z
Eft)s
. b For i AT £acn X/Ao
Z o 55
* W,
(Z/C-)'Nr.:.d-J_ R
B0 (B )mxes 2
(E/C-)N1<.+3
2060}
; . . > For Ho AT 2acs X%
. : J

(B/e)anxe st

T
&

(E/e) 2 pxer 2

(E/&)Luxai-}

p- Far My At gacu Xfe
A

[at]




© 09
] [ [ FUE ] [2][5] [F] EC]

ol

(7] (3] 5 5] [5) [=] (5 5] [ (5]

DECK

NQ,

FORTRAN

PROGRAMMER

FIXED

{0 DIGIT DECIMAL DATA

DATE

PAGE _of

JOB NO.

NUMBER

IDENTIFICATION

DESCRIPTION

DO NOT KEY PUNCH

1 &8 ~ Bany
B0 e~ WING

2.0 ~ FanrPoso

(Dua,)

TLLuSTRATION |

ATFRx: LWhe

PIrsas o 8

POA = 45,0

NaTw

=

PYuvard T3 ATTACHED Ts

THE WING, ATTALHM PYLow 0rd

: R "
A Wing TRarLIng verTex,

14
F R4 114-7417 REW. “-58




-

FORTRAN

FIXED

I0 DIGIT - DECIMAL DATA

DECK NO.____ PROGRAMMER DATE PAGE of JOB NO.
NUMBER IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH
' ¥
— . \ Prram DATA,_On g~ = —

PHT ~ PyLom HE1GHT

Pax )

PYuoaw QRIFEIN
Pdy [reintive To (8,0,0)

| Pez

: - i ;o v
‘o EANPoq.’ Y SNy

TN Y
Prrom ANGLE 9.8 e Bawoaa) . o /-
e . PAH ~ er ATTACK (DEG.) = (Pox,povipoz) / /
0.0 ~~ Pywar L3 FLAT.
o PARL~Y 1.0 ~. PYLon ANGLE OF ATTAGLGE PAA & CAMBER 4 TWLST
PY¥Lon CAMBER. D ~ ANGLE  {or Tn RADIAMN )
PADL~ 7ap.E (25%0--2939) b.0 ~ DEFLEcYION (2/2)
PHYE~ No. oF YORTLICES CHORDWISE on PYueon . (Max. 13)
I PNVS~ 1w " SPAN WISE " " {Max, 2a)

(21 5] 1 (31 [5][=] [)(5) (35 5] ]

PUN ~ Mo 0F CHARDWLSE A33umED LOAD SHAPES Fof Py (Max. 0}

19

3

Yion STARTING J CHoRBWISE (NoT USED In THIoHNESS CALE.)

; P
JPSTL~ S6Tr equar T4 A J In £1ST Bélow . (APRRGI, 7% oF tHoeD)

6. OF CONTROtL POINTS PER, CuheRD oW PrLom 1™

N
PHIC ~ LIsT BEL_aw. {Mar 18D

PJC,. LIsT aF PYrem T

d PTC,,

PJcs

EllRIREEIBIEIEIE

[4

ol (&
a !.D




FORTRAN FIXED 10 DIGIT DECIMAL DATA

DECK NO.____ PROGRAMMER DATE __ _ PAGE of JOB NO,
NUMBER IDENTIFICATION DESCRIFTION DO NOT KEY PUNCH
. Pyeom CQammer. TABLE
. e . et A/ TN L1IST BRLow . (Max . 19)

X/E'-n“- X/C.;_.ﬁ Z/Q.& « - @

Novi &

THE PYierh CAMBER TAamLE 3 NaT
Reauieed o, I8 PAAL = 9.6 (i1oe. 2508)

2o

21 (318 5 E =] FELEE G

255 0f

PNE ~ No. oF ] 1n LIST BELOA . {rmax, 13J

1 =Y.

EELURE

PET, = W,

PET:.‘P‘('I. "'.f-'-Tz"(!"' '

3
T2

‘o] PETs = s

o

23] EELEL

e




DECK NlO. PROGRAMMER DATE PAGE of JOB NO,
NUMBER IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH
u‘ N PyLawmw CamEea. TARLE (cou Lr)
[T_a — PAD, LisT oF <
Ej" PAD2 1.0 Ie PADI=o.0 (tee. 2roc), ANGLE oF .q-rn.'c:-,y(o\’ 1 maD)
- .
E i * PADs z.) 1= PADI= 1.0 (low.1504), DaFLecttiong ( Z/e)
49
[E_l ‘ . - » For | AT =acw X
L] 2575
& » . - Nerm o
B
- J NKZE Nao, of X/» IN Lo, 2538
37 M
| PAD mns
@ § PAD ng+s
<}
J\E PAD xx +8
».»If :
_¢‘ 2580
B P For N, AT Eaew X/e
s
[
lﬂ‘ -
. — .
: EL N . L PAD mx+wrsg B
- L _ 2 585
2 L PAD ya s wa+2
E? B P For s AT saey XA
5 ; -
[#2) .
&1 = , .
e . P ~ . .




FORTRAN FIXED

PROGRAMMER

10 DIGIT DECIMAL DATA

DATE PAGE of JOB NO.

IDENTIFICATION

DESCRIPTION DO NOT KEY PUNCH

Pyiom Twisr Per. M In Loéc, 256 —m 2569

£, ~ Twisr av 1.

E?_ —~~ * ! ’(I.

Ex o w w W

Nove ¢

TWISTS ARG ADDED Te PYLOKR ANGLE &=

ATTAaew emiry I PAAT (Loe, Z50w) = 1.0

. 2.9'60

Pruom Poamsatrm Thmie

More -

Sgr: Wina PLanrasm TABLE (OUTEE_ wl.ut‘-)

DISCRLIPTIGMNSE,

29265

Xigy

[ (5] (5|8 [3] () 7 (5] (%) () [2) (. [2) (5] 6 (8 6] [=l(E) IR () ]

MELLUM




oAl .

DECK

NO.

"FORTRAN  FIXED 10 DIGIT DECIMAL DATA

PROGRAMMER

DATE - PAGE of

JOB NO,

NUMBER

IDENTIFICATION

DESCRIPTION DO NOT KEY PUNCH

I

Pyrom Tuickwsss Tamee (&% vs ) vs X/l

(max. 12)

MZ.C."'—MQ.. afF XLfa LN LIST BEraw.

(}C/C-)| T6.0

(/e), < (Ma)s < {Xfady « .+ -

(xfada
o] (x/e)s

NoTE ¢! THE THIZKNIAS caLlUuATIion:
- . ARE BYPARS o« IF Nic=o.0
-
.
(X/C-)Nxa_

[\ ) E1 ] [ E) (=] [2)[#)] (5] 3]

~n
o

NETA—~ No. oF H In L13T BELoW. (Max . }8)

1,

He 1< Wt s e o =

112

[ EEE]

5az.5§

G

IR

- 2




99

[G10-] [e] Bl =] [B] (G -] [=] (&} [4]

gt

s

- y
=<

.
FORTRAN FIXED 10 DIGIT DECIMAL DATA
DECK NO. —_ PROGRAMMER DA1;E_ PAGE of JOB NO,
NUMBER IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH
Ll- L 3.0 40| PrrLum JTHICKNESS JARLE (c_cn‘-r..)
, E_ s - o
= 1 2,
) 1 . > For, /], AT ERen X/
a} .
[L'— 3o d sy
ot -
l23]

(E/ﬁ)Nm*r

(E/C-)uxc. +1

(F/)nuxess

. M For (o AT Eaew X/e

= -
S (B/e)znxers |
355 o
1 (2) anxes s

= | (B 2mxe vz B Far f3 AT eacu X/o
37 1= ‘ |
49
& -

. A, "

o

- AT WFEL g




E

£

EEECO EEEEELD

Lo

=) () (3 [ 5] ] ) (2] (5[5 5] [7]]

“° ™ FORTRAN  FIXED '[G  DIGIT DECIMAL DATA

DECK NO._____ PROGRAMMER DATE PAGE of JOB NO,
NUMBER IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH
. _ '3._3 8‘0 if;RE‘A oF Inriuenieaes, = ELtemzrnre VORTIOEY RBEYSND THE FoalLlswINs Lirny

xLFX‘-'u Ne .

aF WORTICES IN THE X DiRRITrory, op FanPu D,

]

XLFYF»:

n

no

o i FaAuPo o,

LW~

¥ W Wietkig,

H XLP -~

' T r’\_’!,@ ri.

XLNZ~

t H NazeLwe,

F
[

" 1t NAc=LLE,

" ‘n Bopy .

I 4 loo\(,

X NoTE 1

INITZAWLY

SET

TE | X-Y-X=0 - I =]

e e T T Sy Sy N - SRy JUUSy (o

FORM fla-C-17 HEV. 7-58



¢ FORTRAN FIXED 10 DIGIT DECIMAL DATA
DECK NO._____ . PROGRAMMER DATE PAGE of JOB NO.‘
NUMBER ‘ IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH -
E— L . 3 3“52_Q NMaceLt g DATA |+Y ‘%::j:-?o‘::;_::v‘:? :\’T
- &
IE— P . MB ~ No., af BoDicEs« @L__#“*,S
E ] (XND, YNB, ZMa]
AN : M — /?m
E?: - ? NAcELLL ORIGLH Tl - — X
- YN RELATIVE To (6,040) B _‘__::--“ ]
[4—9- ] Zug (‘-_____ _____..__::-:'*'
& . " - XNPIl ~Na. oFf cecrD. oy Boby = |
| NoTe : AMNMPt+XNPIL & (40

XNPL A~ Nao. o coorD .

on Beoy 2

NoT u=armo

NeTE ;

i\ "

1, For BoDy #-_!Hg_gg:\p___ggpn.p. FRow TRAILIMNG EDGEwLLOHCHWISE ,

1 " 2. M " #* 2 " " h LEABLIMG i m

AlL e THE YdewoRD, MusT BE P&aSITive AND
3. He TWo COMSECUTEvE Y VALUES MAY PBE JEP4S

[} it

B E | E

L X coord, orf BDesy o | (Natzeve) (man r48)
25 o
i
@
E: e
i ‘Y coerD. or Booy x| ‘ (Macerce) (Max 140)

1 E 5 (e

2




FORTRAN  FIXED

|0 DIGIT DECIMAL DATA

DECK NO. PROGRAMMER DATE PAGE of JOB NO.
NUMBER IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH
4 L X coomp, o Bapy #*2 (Mauz;u.:‘:) (Mmc.u.tn)
13
= -
kl
49
5 .
2 , oF Beopy ¥ 2

B8 50|

@

[\
o

!

[F]
pe)

l

B
w

[

(Nne.eu—c) {(Max, 1 48)

o

%] [2115) 5 5] [7) (5] (B3 (5] )

x




e

. p | .
FORTRAN FIXED 10 DIGIT -DECIMAL DATA

DECK NO.__.._______ PROGRAMMER DATE_____ PAGE of JOB NO.

NUMBER IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH

1IDB ~ Boby Iub:r.ca\'re.sq 98 . CommonENT DOES NOT EXI3T.

IDE ~ FAMPoD " ‘ { 1.8 A CALe. CamP., INFL. HATRIX A,

: - tISE CakpP, IRAFL, FMATAIAL A
] 1DW ~ WiNe f T o PRIGR. cAmw.

| IDP~— PyLawnm n BeTe 3 Mo Z.% @AM Fonwow [.7%.

LECaL 1 2.4 2.,?-, Fe o 1y
LDN~NACELLE 1 J Yrlega: R. , Z.a 1o, 2. 2,0

Ao 0S5 BabY INPUT
BCD —~ Bony CHorD
BAA ~. BeDY ANGLE aF ATTALK ' CDQ,‘__/\
- Bopy Murry. f0.0 Yu=2 L (2 samBer) =2,0 Ym=Zm (Y damarx)
BMFL ~pactow, In01.1 1.8 Ya= Zaa Q] e Jetees N %Enl (b M 3
BobY CamBer)C:0 Bowy SEaTiom Pur L. To Cammer LimE,
{BCPI~ Twozemtow [I.0 N u L Xm Awes.

oL

Bony CHoeDWISE [ 0.6 GRID AT EGuRL . AQ WHERZE ©= Cds™i(1— 24/e)
,BL¢1--;.’°¢-,-;-,< Gexp I} | 0 GIVER In LOC ., FTIT~4BEY ,~).0 wven A

Eony LATERAL | 0.0 &FRip AT EAuaL & .
BTHI“‘\{amu Gerp Lubd, | .o Srvem & AT Lo, LAES - 49ad,

B C) 2 EE 56 =5 EE E

NeT Jgen

ron

A

Y
10

|
|

e}

BdX -~ Bopy ORIGIN X}

(31 (% [B1 (&1 (7] [=]

BOY~ 1 " v }Rs_mﬂva Te ORIGINM (o,o,o)
) . BOE~ v -y
Neo+ uzcon

oy

- 3t [

AT




DECK NO.

~ FORTRAN ~ FIXED |0 DIGIT DECIMAL DATA

—— PROGRAMMER DATE________ PAGE of JOB NO.
NUMBER {OENTIFICATION DESCRIPTION DO NOT KEY PUNCH
]'1— L Yoz 0 TBory Coorbinars JAGLE
E ‘ BNXS v Mo aF X CrosSs-SECT200S In LLST BHELowW. (Mnx-.':-?.:'-
EE {xs, X3 < X$2 € XSy -+ 1+ RertaTrve Yo BesM sR1EIN,
— { Rbx,BaT,BAL)
S | Xas 1 5
- | XD~ ———,
e 5| X3 =
& . &
{
Ll _Hto25
3 I3
3
{27_5‘ NOTE
) E ] J B T
lao] 7
N GI +X
- . .
L] 4050
E?JJ BNTY':-N::. wk & AT EACH CROSE-SECTIoN I LIST BELaw, (MAX.. ’.-.)
@ ‘ &, B < &1 Sy + -~ (9= 0.0 —= 1Bo. 1m DEG.) :
7 1o
[ﬂ . . A O
|
13 ﬂ,’:ﬂno‘&)
25 % B2 MWJ
! Sy X N
&1 _ et '

FORM 114-C-17 REV. 7-58




el

1] (7] (3 (3] (51 (5] (105] (5] (5] O]

*

E ] EUE EEL G

-

o

FORTRAN FIXED (G DIGIT -DECIMAL DATA
DECK NO. PROGRAMMER DATE - PAGE of JOB NO.
NUMBER {OENTIFICATION DESCRIPTION DO NOT KEY PUNCH

Beoy CooropimaTE Tames {rontn,)

. N < .
. R
e Rs ’
b Fom, X5, AaT gAcH D

ENT‘Q‘—I-!

At

NaT& ¢

NMTY= No. oF 5 Iw L2

o,

i Rury+2

Fury+3

r Far, X34 AT mAtu &

ERTY+NTY

3

Rury +NTY+2

rFon. X33 AT EneH B




W

£l

[-]

EIEIE

DECK NO.

'FORTRAN  FIXED 1 DIGIT DECIMAL DATA

PROGRAMMER

DATE

PAGE of JOB NO.

NUMBER

IDENTIFICATION -

DESCRIPTION

DO NOT KEY PUNCH

Bopy MulTIPLrcATIon FactoR, 4wb CAmeer, TAmcE -

BMXM - Mo,

24

e X STATIoORS Irn LIST PELow. (Mnx,,

Xme |

List eor X svavrars wHEP: mucTiPLivarion

Xy,

FaoTak:s AND CAMRBEFDL ARs GIVEMN.,

] Xmc

Ate, & Xmey % Xmcy = = « o

2 (2] (5] B = ]

L

i)
‘lLD

NoTE 3

Ir BoDY HAE no CAMBER, AND THE MOULTI.

Amemxm

Y

FACToRS ARE NoT REZa'D. 4 Sar BNXM'=0.0

“Ha 0

o]

LI®T SF MuwTi, FACTaRS The

glalsinlalElclin

[5]

P




T

W@EWWFEEET;-@EaEam

L

e _
FORTRAN FIXED 10U DIGIT DECIMAL DATA
DECK NO. lPROGRAMMER DATE PAGE of JOB NO.
NUMBER [DENTIFICATION DESCRIPTION DO NOT KEY PUNCH
u Bopy MuiTr. FacTor #And (amprw TAmLs (comtr)
[E Zr, LIST «F MULTI, FACToRS Zm
Eé £z,
EE . . Zrs Eggi:ew Fea 23 MaT REQ'D L, 12w Ziay
EE | N Ser FMFEFL=®.0 Iri Loe, |5
61
o 7o
Beny Cammper, =Z

LIST of

Emerad

e .cs BEW  T.=p




5L

1 (@ B (F) 5 ] (205 65 6

FORTRAN

PROGRAMMER

FIXED

10  DIGIT DECIMAL DATA

DECK NO. DATE PAGE ot JOB NO.
NUMBER IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH
) Ne. ap X STAT:aMS IN LoNGIT, DIRECTION oM BoDY,

BNVX ~ LraT o6 X Ay po. 4735, LE Bial (Lec- e6)= 1,5 (Max. 158)

Neo., orF YorRTZcES Iy LATERAL DripsEcTian ol Bar'/,
BNYY~ |15y or € &T Los. 4885, IF BTHL (Lpa. Hoiods .o (Max. o)

B No. oF DIvISiens PER LATSRmAL VORTEX o Dabvy,
NDV ~ (ODD INTEGE R, )

U BNTX~ 137 ac I

PeINTE IM LengiT DIRECTrond arn Espy.

OF ComTROL
Lo, HI85, (Mar., 758)

AT

Nos

ABSUMED LOAD SHAFE S FoR Bob',

Mo, o LOMGIT,
LD, T . (':--1.;:(..'..'.’-23

BNF—~ | Tay ar F AT

List oF longGiTupinNaAa. AzsumeDd leoap SHarss rcer, Bopy,

F rom

X Fy F vor TrR26. Fune, Ltz Ak Fase,
Fz 1, ~ eoT dfz, (#e),
Fs i.~ CoT (95-0/2.) (’VC)L
1 Fa 3, ~ 228 ¢ (e )s
¥, ~ cos & (%)
“ 715 G~ s 20 (¥e)s -
13 ‘ L. ~ 08 28 (X/¢)6

[ 1 3 @3]

w

EllE

e
{ o

CammenT on Xl

- ‘ 1, Ber (), =a. e

Eum 2. SET ForLewirna X4 BETWEEA

ZomTreL PornTs (BIxh),

F, LasT X2 neT TauAL Ta f.o,

o

a s 'y a a

FORM 114-C-17 REV, T-38




9L

= 51 [5) 5} (2] (0] [=] (3] (55 (5] 1 (21 (52| (0 ) ) 2[5 (6§ (2]

DECK NO.

‘/

FORTRAN  FIXED

PROGRAMMER

-

IG DIGIT DECIMAL DATA

DATE . PAGE of JOB NO,

NUMBER

iIDENTIFICATION

DESCRIPTION DO NOT KEY PUNCH

LI3T oex JC ETATIONS IN LONGIT. DIRmCTInNn &M Rony,

Bvx, =0,0 ' A(.M.ﬂx. 1.50)

ByXa L1sT £8 Rea'n) omuy re Br41fiec.fea?ulo

BvXs BVX, € ByXy < BYXy < 20 »

BYXawve = BeD (Booy c‘.uan.b)

WiBY BR LATERAL Vomriags on BoDY. (man, za)
BV «= 8,80,0 ‘ (6 2w vEcrE=s)
BvTa = LysT 33 RE@'d. enwy IF ETHI (lac. 4oigkls
PR, BVTS . st‘_ﬂ‘ < 63 Lo e -

L4
- n - BODY

. ] /91.
* /A ﬁé\

- = AN .
BVTNVY - Buvy 2= /180, ‘\ /

. ‘Q_‘,_/\“Gs;zewy




Ll

O [F1E] [

[2](E] (=1 (F]

DECK NO.

"FORTRAN~ FIXED ~1¢  DIGIT DECIMAL DATA

PROGRAMMER

DATE PAGE ot J08 NO.

NUMBER

IDENTIFICATION

DESCRIPTION DO NOT KEY PUNCH

L157 o T (CouThoL roimTa) I8 Lauczrr DirweTion on Beowy,

13 BIX, % .o (max, 75)

25 D NoTz !

] BIXa Do Mer s8T BIX,=ml.0

37]

bl BTNz

49 -

& )

1

— -7 70

13 .

25 .

7 BIXrre

49

3

[ 49 80 : Skin Farersan Inpur Dara

13 P — <
T -~ FREE BTRE2AM STATIe TEMPERATURE. { F{)

25 Pog =~ H ‘n ' PrEasur S, s (ﬂ/F-T’-J
: Kl (ew]tie )+ ea )t
CK ~ THICENESS comaEoTIONS (A'u’.ro:e.s) Cox Cu (3/5mar) K

TR1D~TRanszTION Iubxura&}_

-0 TRAnS . PRINTS (Atmwe)are THRar.|
8.0~ FLAT PLATE NATURAL TRANSI Tiow

s~ EQUIVALEN T SAND GRALN HEIGHT

(er)

Gi

T TuaBuLemeE INTENSITY (NoT Eza'D, TF TRID =-lo)

CograyaRs1nn To FEEBT.

CONY “~Eampir = CONV = 1 2.0, LF CASE DATA Awe In INEHES,

Net uSED

. MeTE 3

LeE Tes IS BET Tao O»OJAT'HE Tl I EEreTrasd

i 2. I3 2 "

PRAG CALeEATIoN L2 EyYFRASSED,

FORM 114-C=17 REV,. 7-50
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1= [ 8] () ) O (o] (8 3] (5] (e -

FORTRAN FIXED |G DIGIT DECIMAL DATA

DECK NO. PROGRAMMER DATE PAGE of JOB NO.
NUMBER IDENTIFICATION DESCRIPTION DO NOT KEY PUNCH
: Suzy Frravzsm Zrpu7 DATA r:,ia,J‘.r,)_
13 ) ) YTRL, ~ X TRARSZaM S renard  Fap TepY . \
EE; XTRbz —~ b " i FamPap /
Ei XTRLY ~ o " " 0 Wrna | >§j~7§é:{>ﬂf—5.o
2 X TR Ly~ i " i Pwiar , /
i XTELigms N " H 1 AMReELLE, }
TaM, ~ MAx, THILKNESA [LENGTH FoR BaDY.
Tty — W , I R PaD
TOMy ~ N w r 0 s _ \} g-’f'l‘f't'?rfwl_"hﬁh.:)_
JTemMy~ o " o 1 Pyiom . ,I
s~ H ' 0 AlacEri £,
- Lo ol Lagr DATA CARD OF A CASE WITH A mMIrus I odr, ! .

«

BEIBIEE




SAMPLE INPUT DATA

79



0g

AD4NZXX2591400s6U00004B2511sRCSTHTBHP FANPOD

*NOTAPES»PSS

LIBCOPYSsAO4RCSsLIBSOBIECT,
COPYsLIB/RXsLGO
RFL(135000+580000)

LGOe.
'

10
1200
1205
1210
1215
1220
1270
1275
1280
1660
1665
1670
1870
2000
2005
2010
2015
2020
2025
2050
2055
2060
2065
2070
2075
2080
2085
4005
4010
4015
4565
4570
4575
4580
4585

440

040
1840
01315
040
18.2
2040

50

1.0

Fe0
1940
Qe2
20,0
04025
Ge25
Ge5

1.0

240
G0
.01313
002842
0.,02793
0.0
001313
0402842
0e02793
33.33
040

040
23.0
140
8.0
1B+0
2840

2440
0.0

14430
03355
243288
210

0e¢0
20
1140

Cets
0.0
0,05
0e30
0455

0.0

0.,00464
001824
002945
0.02602
000464
0.01824
002945
002602
0«0

0.0
Qe
2«0
100
20,0
3040

6e125

Q40

400
214060
159 ‘
1.0

440
11.0

340
130

D6
0005
Ol
0435
Oeb

1.0

0.,00563
0.02194
002996
0.,02087
0.00563
0e02194
0602996
002087
Qe¢0

0,0
Qs?2
30
120
2240
3240

0.6

0.0
560
0.2339
Q.0
2535

S50
15.0

0.8
04,0075
0415
Uets
U.7

0,00T718
Qel24TH
0eU2992
0.01437
0,00718
Q002474
0602992
De01437
1,0

Oe3
400
1440
2440
33433

340

1%e6
Qe4375
29:855

Te0
17.0

0.0125
020
Ue45
0.8

0.00981
Q02687
0402925
U.000112
0.:00981
002687
002925
0«0Q0013
1.0

Ceb5
60
1640
2560

CAS10010
CA510020

CAS10030
CAS510040
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260430
3432237
hLel2269
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4060
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Oeb7422
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UeG2924
0s14792
035755
D+65756
1404712
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2474123
3.47592
4429244
5418854
6416178
7020943
8432878
51661
1076971
1208464
13445779
1488543

16436360
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2106033
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2777150
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5740
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015567
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Ga93721
0.04568
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113589
1463128
2421376
2.88152
3.63275
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5437710
636545
742771
B«56097
2.76212

1102786

1235473

1373908

15417715
1666496
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21438553
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24470351
26440024
28411597
2984601
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33433
1540
30,9
55,0
60,0

CAS10440
CAS10450
CAS510460
CAS10470
CA510480
CA510490
CAS10500
CAS10510
CAS10520
CAS510530
CA510540
CAS810550
CA510%60
CAS10870

" CAS10580

CAS105%0
CAS10600
CAS510s810
CAS10620
CAS510630
CAS10640
CAsloeS50
CA510660
CAS10670
CAS510580
CA510690
CAS10700
CAS10710
CAS107290
CAS10730
CAS10740
CA510750
CAS10T760
CAS10770
CAS10780
CAS510790
CAS510800Q0
CA510810
CA510820°
CAS10830
CAS510840
CAS510850
CA510860
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3.0
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960
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132.0Q
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Q«04063
Qe03842

7560
90.0
1050
12040
13%40
149.,0
000722
003090
DeQ4l143
0s03562

CAS10870
CA510880
CAS10890
CAS10900
CA510910
CAS10920
CAS510930
CAS510940
CA510950
CAS10960
CAS51097TU
CA510980
CAS1099¢
CAs1l000
CAS11l010
CAS511020
CAS11030Q
CAS1l040
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15 le0 la0
705 200 GeQ
710 000035 Q005
715 005 Os1
720 0e5 (eb
725 1le0Q
T30 540 Q0
735 1,000 -
T50 040 04000283
155 0,001857 04002324
760 0600635 040084
T65 040077 0, 006U
T70 Qa0 Qe OUDZ25T
775 0400121 000158
780 0,00881 0.01252
785 0e6Q1737 0401455
790 Qa0 ‘ 04000U939
795 U40U0T2 O PRVINIOL I
BOU 0,4,00872 (aeUl399
8U5 0,.02081 Ce01901
810 0.0 0000185
815 04001582 Q0200220
820 0401058 0a01546
825 0402334 Ce02144
830 040 DeULUASKY
835 0.,00308 J00400
840 0401314 001634
845 0,.,01869 Oe01578
1270 20a.0° 4140
1275 1240 30
1280 60 Qe
1660 2.0 3.0
1665 130

11.0

9.918332
10

0«0

1eQ

e Q003
Je Q075
Ce2

Oe?

03262

Je0QUT30
0002881
0.00945
040041
Ue Q00447
000242
VelU1583
0001138
0000225
UelD1481
D.01729
Ueli1537
0D« 000485
000326
Qa0U1951
Ce01l821
0001194
CelD545
001871
UsU1160
1240
10«0

100

5¢0

150

Qeb
Jeu
Je0
leU
Je001
Qe0125
Ue3
Oe8

0e5988

OeUQ1095
0.004212
U6 0096

Geli0195

Q«VQ06705

000401
DelV1851
0.00633
0000358
UelD268 .
0.01959
UeUlllb
04000802
000516
0.,02232
0401304

04001730

Ue07T94
002034
Q00656
100
100

Te0
170

1+0
3.0
13.0
Ue002
UeD25
Oaty
0.9

Je7495

06001494
0 4UQ5075
0,00895
Q40

040009566

000648
0a.01865
0,40
04000552
0400511
Ue02150
Ue0 :
0«001207
Q400791
Oe02380
0«0
VaQ0246
001073
002011
0.0

37«0
190

940
190

CAS20010
CA520020
CAS520030
CAS20040

CA520050

CAS20060
CAs20070
CA520080
CAS20090
CAS520100
CAS20110Q
CAS20120
CAS520130
CAS520140
CA520150
CAS20160
CAS20170
CAS520180
CAS2G19Q
CA520200
CAS20210
CAS20220
CAS20230Q
CAS520240
CAS20280
CAS20260
CAS20270
CAS20280
CAS20290
CAS520300
CAS201310
CAS520320
CA5201330
CAS201340
CAS20350
CA520360

- CA520370

CAS20280
CAS20390 °
CAS20400
CAS20410
CAS20420
CAS20430



e

1870
1875
1880
2000
2005
2010
201%
2020
2025
2030
2050
2055
2060
2065
2070
2075
2080
2085
2090
2095
2100
2105
2110
2115
2120
2125
2130
2135
2140
2145
4005
4010
4015
4020
4050
4090
4565
4519
4575
4580
4585
4600
4605

JeQ25
Ceg
U9
200
0eQU35
Ce05
Qa5
le0
50
1«0
040

0,010875

0403940
Ua03767
0.0

Q600876
003341
0e04121

Vel

000852
0403308
0+03864
Qe0
000801
De03120
Oe04147
Ce
Qe0ULTBH
0e03140
004405
65.0
Q0

Uel

2e0

240
34059
2440
Y4160
24445
3% 75
550
00
199

005
Qb
0a95
0.0
Qe W05
Oel
0s8

D0

QU325
0601315
004755
0.02837
De0C02T73
Q. Ul04L66
0604531
0403175
0400265
QelUul78
Qela51u
0.,03032
Da0U249
Qa009568
0.04218
Qell3262
0e U245
OeLF388
QeQ4al30
De3662

-500

De0
Oe0
0e0
3.059
0«0
12621
27450
42476
H8.05
QeHTS
20

Uel
Oef

D0003
e QOTS
Qe2
Oa7

Qe3262

000515
0,016675
Ue050
0.01810
0s0044]
0.01316
Ua05125
0,02050
0,00429
Ue21280
005101
0401960
0600403
(e01203
QeU&TTO
Q02166
0400395
Us01181
Ce 0656
0eQ2631
1«0

Qe
6540
18040
34059
O=764
15,29
30.59
45485
Hlel
1l«225
2+0

Vel
Ds 7

0a001
0sU125
D03
Q.8

Ue5988

0400715
0,02196
040U4909
D.00873
0«U05797
0401750
0a.U5249
0.,010400
U,0U5638
001702
O.05168
Ve L0930
0,U0530
001600
004900
0.01020
000520
Oe«UlS70
Qs04867
D+01380
leV

3,059
3,059
18¢34
3346
48490
bhelb
1.69
20

Va3
UeB

0002
0e025
Qed
09

Oe7495

0400925
0.03025
D.04486
0.0

000740
De0G2406
04,04879
0.0

0,00719
Uel2330
U e04679
D40

U eV0BTH
Ue02230
0404698
U0
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CAS20470
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CAS520490
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CAS20540
CAS20550
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CAS20570
CAS20580
CAS520590
CAS20600
CA520610
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CA520630
CAS20640
CAS520650
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CAS520670
CAS20680
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CA520720
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CAS20750
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CA520770
CA520780
CAS20790
CA520800
CAS520810
CAs2082p0
CA520830
CAS20840
CAS20850
CA520860
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DESCRIPTION OF QUTPUT

The program output is printed in the. following sequence;

- L]

L

OO Em =10 WwoH

L]

prlnted

Input data
. Boundary conditions
‘Longitudinal and lateral surface velocities and pressures at the
control points on the fuselage
Total and section loads on the fuselage
Fanpod results in an analogous mamner to the fuselage
Linear net pressures on the wing at specified locations
Nonlinear surface velocities and pressures on the wing at the
control points :
Total and section loads on the wing
Pylon results in an analogous manner to the w1ng
Total configuration forces and pitching moment.

Description of output nomenclature list in the order that it 1is

Metrix B - Total configuration boundary conditions

(Xq,Yq,Z%q) ~Fuselage or fanpod control point locations .

VT/VFS

WM/ VFS
o

CL

(o g
CMXY
CMYZ
CM
CLW/WA
 CDW/WA
x/c
ETA

u/v up

Lateral surface velocity on the fuselage or fanpod
Longitudinal surface velocity on the fusélage ar faﬁpod
Surface pressure coefficient oﬁ'the fuse;age‘or fanpod
Lift coefficient

Drag goefficient

Pitching moment dﬁe to 1ift'ng forces

Pitching moment due to drag forces

Pitching moment due to all ‘orces

Bection 1ift coefficient on the fuselage or fénpod
Seﬁtioh drag céefficient on the fuselage or fanpod.
Percent chord station

Percent wing or pylonlsemi-ﬂpan station

Longitudinal velocity on upner surface of wing or pylon
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b

Longitudinal velocity on lower surface of wing or pylon

U/v Low

V/V Up - Iateral velocity on upﬁer surface of wing or pylon
V/V LOW ~ Lateral velocity on iowér surface of wing or pylon
CP LOW - Lowef surface pressure coefficient on wlng or pylon
CP UP - Upper surface pressure ceefficlent on wing or pyloﬁ
CP NETL. - Linear net pressure on wing or pylon

CP L-U - Nonlinear net pressure on wing or pyleon

CNC/CA - Section 1lift on wing or pylon

coc/ca - Section zero suction drag on wing or pylon

CMC/CA - Section pitching moment on wing or pylon

X/C CP - Secticn center of pressure on the wing or pylon
WCL - Wing 1ift coefficient

PCL - Pylon 1ift coefficient

WCD - Wing zero suction drag coefficient

FCD - Pylon zero suction drag coelficient

90



SAMPLE, OUFPEiIT
(CASE 1)
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B4 SUASO

1

9
1n
15
20
25
50
55
60
&5
70
758

- 80
+ 85
ao
95
100
105
110
115
120
125
130
135
140
145
150
168
160
16%
170
17%
180
185
190
198
200
20%
210
215
P20

cb

S.974400
24398000
1«0LOOND
1+ 000000
£+000000
5.50000y
33.000000

45.000000.

110,000000
147,500000
220,0000Qn00
2rn.000000
BBHQOOOODO

n.000000 °

1000000
1000000
1000000
14000000
1000000
1.200000
1000000
14026900
1009300
1080000
1009300
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14004300
1.000000
1228000
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1.1659n0
1000000
141685900
1«09R200
1.168200
1e276400
1000000
14276400
11868200
105R200

IMTERFERENCE PRESSUHE PROGRAM &

W5.9200na
N.n00000
-lnnﬂﬂnnn
1000000
Ne3000ON
2Hhe1IXNAN
0000000
S0.00000n
122,%0000n0
1#0.000000
225000000
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10000000
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1000000
1.00000n
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1.00000n
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1e02690n
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"l1e000000
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oyt

i

@8

DeC1¥332
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10000000
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1«0u000n
1«0BLU0NA
lanti¥30n
1025900
1eté930n
1en0U00N
Veneéing
lan34904n
1410090n
1-10590n
1le0Q000n
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225
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535
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P50
755
260"
265
Pr0

215
780
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R65
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575

/80

€6

85

890 .
595

~00
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£10.
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£50
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H60
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71%
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1870
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1§70
1985
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c6
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«+ 033410
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65.000000
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18.00000n
2R,n00000

0050000
«50000AN
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D«000000
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049030
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s010nna
« 005438
L7020
«091K80

"« 009300

«00%2300
«016n00p
« 049000
«010200
+ 005200
« 015700
048670
« 013800

1000000000000

N.000n00
Na000N0OD
1000000
N000000
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1.05Yn0n

Ao 000000

14000000
se 0100000

N 0a00an
o 300UNN
2B000n0N
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002000
025000
2EN000N
£ 2000nN0

0., 00000n
e T49%nn

0.00000n0
09280
+03025n
s DG4 HAD

0.000Un0D
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D240 D
« 4K TGN

Na00090n0
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e .. . fon
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+008H40
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0,000000
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Nt.00000n
0.,00000n

h.annnnn



.
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4570
48TS
4580
4585
G&H00
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4R10
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4620
4635
4640
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4600
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4670
4675
4580

O 4685
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4905
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"% COMPLE

#% COMPLETFD
#8 COMPLETFUL

o8 COMPLETFU

)
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44450000
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55.,000000
Ne0U0DO0
1990000
2« 000000
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«150000
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121.000000
Ne000000
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Z+«000000
15.000000
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B1.000000
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11B.000000
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=sf2h312
=, 364950
5821
s 7THG)
« 1 3622
013124
0 13398
e 13127
« 11989
210796
209743
cORTTY
«NTBB?

c0T063

12284
Y
200240
e 2T20n°
«13200
03439
'002552
=, F1749%
« 1439
’-0098]
-01159‘
u,HEb?ﬂ
«1378p
00077
'qa444§
-, 83394
11885
=, 1001A
=, 27419
=a 1546
o 1LN6BG
=, 00210
=o2 T9HN
o, 4207
c0A33]
s 08449
21159,
014365
slbhza
e 14284
o L7B8A
ellbom
ol01lln
+0B9 7N
(798
07110



g6

N a

OO0~ NS LN

48]

01416
. 18386
.35k 16

1,12673
1,61994
2,51773
3.60346
4,87n35
6,.31046
7T.91476
2.,6731%9

11.57474

13.,60747

15, 75864

18,0477

20,3671

22.78475

£5,26R7T0

27.797199

30.35/75

32.92R9%

IS, 49R4 7

38,.04918

40,56%10

43,03046

45,4298]
47,76809
49, 97077
52,081393
54,07430
§%,92942
57,63766
5Q, 18829
60,57161
61,77894

52,80271 .

63,63650
64 ,27509
64 ,71a6T
64,95188

B SUASONIC INTEQFERFMCE PRESSI

Yn

01075
« 13806
40163
+ 54054
o 73148
e 87960
1.,04814
1.20960
1.34R77
1444525
1.51603
1.56003
157496
~leDT7743
1457743
1.57743
1.57743
1,57743
1,57743
157743
157743
157743
1,57396
1.26742
1.,55%952
1,53614
1.49156
le%1946
1.31667
1.,19431
1,07682
« 96726
«82371
«87392
06720
«@GRZ%
« #5203
+34313
216199
« 02429

F4*

02101

27105

«80035
1.44R92
1.85440
2.51172
3.22736
3.91R75
4466039
4 e04RTR

4aT1361

4ebBAR2T
455357
437770
4416729
3-95139
3,73350
3.516413
3.30254
309507
2288399
PehBALD
244967
2e24717
205933
183549
1462334
14462309
le23727
1«065%13

e 94126

Y11

e 74342

64162

« 56115

- 49563

s 44085
240619
«37427
« 35678

VT/VFS§

N2TNS
«N32413
«N15349
NT254
07030
. 00412
05400
af1e] 54
- N27RE
«N1842
«N1363
1178
. 01228
- 00270
-, 56237
-, 011435
NOR22
.N2R32
«N3935
203066
'301681
°002884
‘a031?0
“003169
-, 03356
-, 03380
= 03149
o 02921
‘002339
"003076
=aN4216
=,0N6915%
=,10R820
=, 14088
=, 15397
o 15465
*Q30926
‘082505

VM/VES

-QZRnQZ
-+ 00043

» 37904

«eD9RT75

v6053T7

«+80181

«33x20
1«10320
1270024
1&20360
119140
1ellat0
1.08492
1405711
1-05?3?
l1el0p27
Lel2197
[«1038
1007695
1203254
1e01R27
101714
101425
102328
103707
103076
le 02238
l« 02528
1:01965
1!00477
llOOﬁ?O
102508
led1aBl

299438

«99178
102243
1le6137
1400955
100028
1209009

PROGRAM #& FUSFLAGFE QUTPUT #s

cpP

e 99513
1,09191

«32103

JAT751

s D3ARGDH

« 36434

212384
“021450
=o59923
‘l43113
'n316a5
'123786
=a 1 TRS9
~a 11625
- 106966
-.21106
-a25291
“o, 21825
‘olﬁﬁSI
-,06658
-.03723
"003q29
v 03364
ﬂ004789
«o 07611
=e 06223
=g 05824
“-05181
=s04N34
“001050
- 11273
~.05?32
“004003

000245

0 ON4BT

- wa P64R4

we 14820
we 06294
‘ali]ﬂa
»aB1070



NDw

66 .

W SO DN TR WN -

7

X4

01416
187388
« 35616
1.,12R73
1,61998

2.951713

3.603486
4,87n3%
6,31046
T.91470H

9.67319 .-

11,57474
13,60747
15,75864
18,01477
20,36171
22.7847S

25,26870 .

27,79799
30,3%675
32.92195
15,4984 7
38,04918
60,56510
43,03n406

45,42981

47,74809
49,9707
52,08393
54 ,037430
55,92942
57.63766

59,18R2Y9 .

60,.57161
61,7789
62,80271
63,634650
64 ,27509
64 ,71447
64,95188

B4 SUASONIC

Yo

« 07936
237718
1.,09727
1476999
14994243
2440255
2.86357
3.30468
3.6R432
3.94849
4¢164187

: 4,26207

4.30287
_he305962
4.30962
4430962
4.30962

4430962 ..

4,30962
4,30962
4,30962
4230962
4,3001%

4,2R278

“y 26070
4,196R2
4,07503
3.,87529
3.59720
3,26292
2.96194
2,64261

. 2e25041

1,84118
154963

1.36121.
1.23497 -

«93744%
« 3BT94
06636

INTERFEREMCE PRESS

ZQ

01574
« 20307
20027
109746
1403728

1.92236

2480758
J.02172
3643744
154787

255409

3447261
3.33465%
3.15125
29484
272494
250705

- P2«28997

207809
1.86R75
1s667244
1«467158
128623

113405

100580
e B6242
e 734642
« 82487
« 53364
«65433
s41562
239974

«36G22 . -

e 33602

«31317
229872,

« 28718
a27ﬁ4?

« 26499
-1-1-1.

VT/VFS

«09077
« 10A95
216732
.22238
.21001
. 18628
19533
«11903
NTTEY
«N5183
« 4095
« 03706
03366
02221

» 07254 .

11017
«N6533
.03735
.N6238
« 15A884
o 02432
.01216
201020
N1156
.01318
.N2158
«N3681
05448
«DT7134
JOB44s
.09305
09725

« 11845

. 10496
s N4928
. 00112
«,02331
o N5049
L 02929
=, 73927

VM/NES

~elR117

005&65‘

42768
063983
073113
081ﬂ15
+93256
1084728
i024192
lelBip06
le130R2
lel1573
1«0BRa76
e99y21
«B3n22
1¢017RS
1208771

leG4n80 -

s IRcER
%5005
098351
100745
1402247
102728
le04n11
106105
laD4994
103791
1-02]50
+9Qn28
.9@193
1e01an7

2 9RG4A.. .

eD4a24
e 94842

1900232
1e06731

+ 8565641
e T1965
.52?62

PROURAM #& FUSFLAGE OQUTRUT #a

CP .

1.04458
1:07A12
«R5065
2 DRANG
43756
» 30384
10722

,—-19682

-«521R5
~33B573
-y 292R0
-.24032

=, 17082

«01703
«31046
- 04796
- 18474
-.100#5
202689
« 09475
203222
”00]509
o 04537
- N85 7
wme1B140)
- DAR62
-4 0RBR32

'3.07‘47

~s04835
-, 010369

200345
".G¢7?5

-~ 200690

,09441
.10473

- = 0586

wg 13794
e 27213
«D0P45
+1R3I28



00T

NO e

X~ PN R PO e

PY¥

L1416

. 16380
25616
1,12/73
1,61998
2,21773
3,603446
4,87Tn3%
6,31n46
F.91a7b
9,67T319
11,57474
13,60747
15,75R64
18,0147/
20,36171
22.78475
75,26K70
27,79799
30,3575
32,92895
35,4934 /7
3804918
40,56510
43,0304b6

45,42081

67,74R09
49,97077
52,0839 3
564,07430
55,92942
57,63766
59,18829
60,57161
61.77894
62.80271
63,63650
64,27509
b4, T1467
64 ,95188

##  SURSONIC INTEQFEREMCF PRESS

Yn

«04011

«D1524
1l 49RARYT
P.39053
2.71299]
3,28195
3,.91171
4,51428
S.031369
5,39373
5.65790
5.82210
5.87783

5,8R8705

5.8870S
5.B8705
S.8870S
5.BR705%
588705
5.88705%
5.88705
5,88705
5.87411
5.84970
5.82022
5.73296
S 06659
5.,29375
4 o913R7
445723
4.01876
3.609R7
3.07611
2.51510
2.11684
1,85645
1.6R701
128057

52993

08065

20

«NDAGDN
«1R534
+ 259372
247506
063?86
+90150
1.18757
146002
166563
164103

155120 °

140520
1228370
1aN2498

+Bl656

+50066

« 38278

« 16570
=s064R19
-2 25829
"045334
=a61000
-072062
= TBR4H
-+B1622
=+.R227293
- 80525
'-757?0
- BR507
=506}
‘049482
-e3T7762
=a27A891
»e19330

wellr3e

= 04927
« 00543
204833
«NT755A
o19143

VT/VFS

17797
19974
.26525
+31336
« 29087
.25138
.2096H
.16388
. 10599
07156
L 05864
L 05353
LN4RGA
W05487

Q9755 .

213716
211981
. 19320
LN9164
11524
14408
» 16474
18081
. 19659
«2130R8
23523
« 26182
« 29254
« 31763
e 32604
235198
« 38326
« %3391
o 4BAIS
L7369
«469R9
« 43532
47024
56500
2H6708

VM/NES

210708
115856
+49516
« 72387
« 79084
ABs 64
+93068

105983

1s1R44T7

lelB8n2
le13192
lel0akdg

Le0O7283

1.021?6
«97593
»95019

led2004

12027858

l+0008]
» 99051
e 99522

1c01407

102467

L« 03334

ledbR4 G

1-05517

1LaNHNSRA

1.05036

103704

1014237

100370

102308
«97495
«908R7
«91n47

100259

105493
e 79104
052747
«25ANT

" PROGRAM #& FUSFLAGE OQUTRUT #e

cp

1.4202
1.33009

T2TR7

239085

«2R307

21027

« 07352
-a14R29
-.39900
Qg32ag6
“927746
-e?22926
=a15121
ma 04578

«03818
=, 01716
=o 07280
=, 02604

«0NS862
~a01121
=,05521
=4 0R5H5
“elDQ42
wel4275
-y 16822
= 19003
-o 18R61
“917356
=213360
u.12977
ﬂo19024
=y 13707
=, 03752
=, 057289
m, 22144
?029824

+15379

%2410

2 76363



TOT

2
2
.

el — g '
WS OD~NIU BWMN -

Xt

014168
. 18386

25416
1.12R74
1,61998
2.51773
3,60346
4 HK7035
6,31n46
7.,91476

9,67319 -
11,57474 -

13,60747
15,75864
18, 01477
20,36171
22.78475
25,26RT7T(
2T7.79799
30,35A75
32,92R95
A5, 40447
38,04918
40,5%6510

43,03066

45 _4P981
47,74809
49 27077
52,08393
56 ,07430
55,92%42
57.637668
59,18R29
60,5716l
61,77894

62.80271 -

63,63650
64,27509
64 ,714647
64,951 88

L2

Y0

046011
«51524
1+4498R9
2.39053
2.72991

3.2R195.

3.91171
4.51428
5,03369
5,39373
5.65790

- 5482210

5,B7783
-5,88705
5.8R705
5,8R705
S.8R705

‘H5.,88705
5.88705

5.8R705

5,88705
5,87411
5484570
5.82022
5673296
5456659
5.29375

- 4,91387

4.,45723
4,01876
3,60087
3,07611
2,51510
2.11684

- 185945 -

168701
1.2R0OST
032993
209065

SURSONIC

INTEQ?EREMCE PRESS!

FA]

”000?95
-+ 2SnHD
-01464§
'-23785
‘-?5137
--27726

cmyJOREH

we32604
-+ 3B02Y9
F05607q

-eT6384

- 38204

'1.20523

=1¢42593
=1463R34
=1 «B5224
=2.07013
=2.28720
=2:50109
-2, 70793
2289644
=3.00R50
304140
'3001070
*2.92127
276900
2258110
*2e35415

- =2.09232

'1082522

=1e%44610

=1e27525
1202731
= 80451
-.6122Q

ﬁv@S]lO“'

=231991
*021711

14307

'010?82

VT/VFS

« 17438
«18N11
159498
«1R194
+19152
18164
16224
13647
19328
LN6822
«NE301

'.04705

.N6496
205448

N7366

«09199
209761

. 09678

.10059
,11776
14816
,18414
.21533
L245646
27585
. 30574
.33305
. 36209
38900

41554

43980
W44514

- 243289

246031
250842

C 53287

252036
,37603
,22062
.13292

VMyyES

-+ 0575A
«181RZ
+ 58054
+B3325
eBRANG
v 90449
« 960830

1+ 085nR0

lelirn]

1412795

lella?4

lel0349

14074200

1e064045

101418

1e01466

leD10K4

1402132

1a01A05

101050

ls02792

1«0311

le04411

le 04721
1205740

105947

1«05r65

103039

1.01169
c9TrAYL
095725

#97w08

g93792
086¢65
e B6H160

2936725 -

2 9RaHaT
e TITRYG
0454131
018776

PROGRAM ## FUSELAGE OUTPUT ws

CcFr

1.0%326 .
101576
«65831)
«27935

" W18207

.15091
« 03415
- 12146
-, 28222
'026970
-.25076
=e21602
'.15125
-y 08485
-4 03386
- 04897
-.05?21
-, 04636
‘005097
ag 07RO}
wellNdb
-.13487
-.15#70
-a21178
=y 22687
=e2074¢5 .
- 17602
- 12367
- 10840
-014695
-o 06H4G7
004064

e 00430
@, 1HIAGT -

=,20150
232477
.79632
1.03058



cCT

Z
2
°

NI WM P WA e~

XQ

L1416

o 1836

1LY Y.}
1,12873
1.61998
2.51773
3,607486
4,87035
h,31n46
T.91476

9,67119 -

11,57474
13,60747
15, 756464
18,01477
20,3671
22,7475
25,26870
27,79799
30,35A75
32,92895
35,49847

. 38,04018

40,56510

43,03046

65 ,4298]
4T,74R09
49 9ot
$2,08393
54 ,07430
55,92942
sT7T,.6376h6
59,18R29
60,57161
6)Y,7TTR94
LY TN
63,634650
646,27%09
b4, Taal
64 ,95188

48 SQUBSONIC INTERFERENCE DRESS

Ya

«N2936

37718
1,09727
1.74996
1.99R43
2.40255
2.861357
3.30468
3,6R492
3.94849
4,14187
4,26207
4,30287

-4 430962

4,30962
4,30962
4,30962
4,3n962
4430962
4430962
4,3n962
4,30962
4,30014
442R228
4,26070
4,194882
4,07503
3.87529
3,59720
3,262%2
2.94194
2.646261
2425041
1.84118
1.,564963
1.36121
123497

. 93744

« 38794

» 06636

20

'001308
-016834
—.49?00
-a 95‘525
=1+03579
=1e298]10
=1 59884
~]1.R7Q74
=2215210
~P.456763

- TYER

=3,04945
=3.31308
-3055020
3. 76067
~3.97651
=4419440
=aa4]114R
~4e 62537
*4.83198
-5l01222
'5.03566
=R.05125
~4493522
4274430
=4,45434
=4412276
~3. 73572
=3+31104
=P.8B1316
”2045653
=2.05262
1267544
“1033?83
=1.04180
'.79910
'.60167
--44q26
=+337243
=,27104

VT/VFS

L NE537
JNTITY
< NeT80
«N14095
JNeal]
L,NE4EY
«NT143
NBR3Z
L5246
oN3963
.N3202
LN2700
L2605
. 03391

L4273 .

05100
. 05687
06062
. NBGBTS
«0T7735
,N9RT9
12667
e 190T7H
«17323
«19441
. 20979
«.21R19
22492
,23940
«. 25373
. 25604
«23103
23678
27221
«28110
+ 26967
. 12857
we 06294
w,18718

VM/VFES

=, 01032
o 26014
26016
e 93575
« 95731
296155

1e01847

1¢06414

1el0q11

12100%D
110725
1409484
1207801
l«05n78
102704
1-02?4?
1402067
14072130
le02307
103606
105813
106243
1e 06074
1e05091)2
i.OﬁnSB
1le 04ABS
103533
100784
097407
«93701
90922
«890RY
«BHRHE
2182035
+81199
B4y 131
«B4TA0
.68157
+48200
« 25226

C PROGRAM ## FUSFLAGE QUTPUT #&

cp

1.0R417
1.00A80
« 54436
» 12548
« 087222
206779
—.n3R]Q
'013538
- 21105
- 22559
-e22742
-,19585
»,15414
-e 10429
-4 (05635
-, 04783
-y N66H52
- 0607?
v, 0TAB4
- 12377
-a 14288
-.15008
-y I#QGQ
-.16”27
- 13775
-311R2¢
'q06q94
'100181
. 06508
+11001
» 12604
+ 19902
27788
«27303
«21730
s 22359
054362
281766
+97683



NQOe

£oT

ol i gl
NS OO~ WDy

AG

01416

18386

« 35616
1.12873
1,61998
2.,51773
3,00346
4,87035
6,31n46
7,91476

9,67319 -

11,57474
13,60747
15, 75R64

 1R.01477
20.36171

22,78475
25,26R70
2T,79799
30,35475
32.9249%
35,49R47
3B, 04518
40,56R10

- 43,03n46

45,4298]
47,74809
49,97n77
52,08393
54,07430
55,92942
57.,63766
59,18329
60,57161
61,77894
62,80271
63,63A5%Y
64 27509
64, ,T1467T
64,95188

&

Yo

01075
« 13806
40163
«B40B4
73148

. 4B7940 -
1.048146

1.20960
1.34877
1444525
1.51603
1.56003-

 1.57496
1457743

197743
187743
1.57743

1.57743 -

1.57743
1.57743
1957743
1.57743
1.57396
1,56742
1.95652
1.,53614
1,49156

1,41846

1.31667
1.1943]
1.07682
« 36726
LB2371 -
67362
«J6T20
- ¢ 49R24
+ 45203
¢« 34313
016199
« 02429

Q

*901835
“-23631
-069308
“1le21171
=1+48290
w] 488749
234545
271677
'?jl?ﬁOﬁ
=3.56855

=3,92A25
- =4 424307

“4453005
=4a TT6ES
'4-98707
~5.,20297
-5142085
~5+63793
=5.86182
=6e05A30
=he 23177
=fe28491

~5a2]1164 -
'6.04634-

-5« 79682
=5.42738
=5,01169

4453494

~4,01466
=3.497397
-2.93218
=2.,50143

~2.04964

»].63943
=1.28978

'1-00001"

0076434
ﬂe57698
-044176
»e36R16

SURDONIC TNTERFEREMCE PRESS

VT/ZVFS

«24T4
.N13R9
-, 00798
-, 11558
=~ 00236
01040
«N1A23
«N1745

01509

«N1245
.N1012
LN0R13
.N0791
+010R3

- 401358 .

01605
+N1800
«01973
02177
. 02591
» 033548
L 04345
« 05200
+ 05966
« 6661
07079
«NT191
07227
«N7232
.N7382
2NTT19
07746
L06G73
LOT06T
.N8208
+NB432
07124
02816

- =,07883

-,28684

VM/VES

«)0u94
«34076
283908
1e01009
le2866
101811
108206
lelBYE4G
1e094/53
lein197
1109Q37
1.08aR8
14077695
le 05717
1e03p72
le02548
le 02278
102733
1.02711
106720
1e 7479
1+07088
107710
1+0A0R9
1+ 0AGHEY

le04n23

102219
e99783
+ 95639
»92376
89423
87257
» 84350
+B1830
280365

080786 -

+ 79054
«70790
«e59490n7
s 49,407

PROGRAM @ FUSEFLAGE OUTeRT wo

cp

1.09244
« 95503
231443

'00204?

-y 5175

-.0365‘&

-tlﬂﬁﬂﬁ

-u167&5

-e19R894

-+21039

-, 2N483

'olaaﬁﬁ

-015968

-s11647

-.06529

-4 05365

-.0‘&20

-y 04739

weJBE1 6
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~1972R
~s 19264
=« 1R4GS
217378
-« 15574
=el13l4n
~eN9H4G
e 164273
40136017

WeM -
~834210764

X/C CP
$450%0
45319
.43830
$42361]
60760
«39078
$37299
.35352
+33161
«3014¢
26959
$ 24960

xX/C
23.17154



1Tt

4 TOTAL CONFTCGURATION PAUAMETF 4

cL cu
«37003 W 00295

#u INDUCED DRAG = 1174

M
~3e0490

x/C
2P.4439]



SAMPLE QUTPUT
(CASE IT)

112



#4 SURSON

1

5
10
15
20
25
89
55
60
65
70
75
80
85
S0
95
100
105
110
115
120
125
130
138
140

145
150
15%
160
165
170
17%
180
185
190
198
200
205
210

21%
220

E1T

SeS 74400
260398000
1.000000
10000000
6000000
Re5000n00
33,000000
4R 4000000
110000000
147,500000
220,000000
270.000000
320000000

0000000 .

1000000
14000000

1000000

1.000000
1000000

1.000000-

1000000
1026900
1.009300
1.060000
1,009300

14026900 -

1044300

1.000000 .
102250Q0_

14034990

12100900
1165900 - -

1000000
1165900
1.098200
14168200
1276400
1000000
1.276400

1.168200
1.0%8200

INTERFERENCE PRESSURE BRORREM # TANPUT D

55.020000n
0.000000
=1,000000
1.00000n
0.00000n
26.19300”
N.000000
S0.000000
122.50000n
160, 000000
225, 000000
290.00000n
3127.500000
0.00000n
1.000000
14000000
19000000
1.00000n
1.00000n
1.000000
1-000006
1=04430n
1.00000n
l1.n4430n
l.026900

1.00%930n -

1.060000n
1.00000n
1a16590n
1.10090n
1. 034900

1.22500n- -

1.03490n
1.100900

1.16820n

1« 095R20n
193?4900
10058200
1.16820n

1.77640n

IGOOUUUQ

4

9.491833>
1lenti0NQ0n
feul00n
T«0000G0n
14250000

D.03000n

P20L.0000NN
S7.500000

130.000000

180, 000000

¢3nenU000N

3p2.500000
3404000000
Renlo0nn
l«no000n
1«00000n
1000000
1le0UUDDD
1epul00n
len0UO00ON
1.n00000
1+060G00n
leni230p
14076900
1e06430n
1+00000n
1eNé430p
1-03490“
14100900
14165904
1.000000

1165900 -

1100900
14034900
1s27640n
12000000
le276400n
C1e)hB20n
1058200
16374900

1000000

A -

600000
3.000000
N 000000
1000000
7«500n00
. 000000

32.500n000

Tne000000
135.,000000
ZOG.OOHQOQ
237.%00000
310{000000
3604000000

12960000

1000000
1.000000
1000000
1.000000
1000000
1000000
1000000
1« 044300
1.0265800
1.009300
1060000
1009300
1.026900
1,100900

'10934900

1225000
1-034900
1.100900
1165900
1.000000
1-374000
l-ﬂsﬂEOQ
1108200
- 14276400
1000000
14276400
1.064200

12000000
3.000000

13.0000an0
4,00000n0
H000000
4n.0na0nn
S0.0000nnN
140.000000
212.%00000
250,000000
315.100000
D«000000
3.375%10n
1000000
1000000
1.000000 -
1.000000
1,000000
1.00000n
1.009300
1026900
1.04%3nn
~1.00000n
1.0648300
1.0269nn
11009300
1.,16%9an
1«000000
1+16%9nn
1100900
1.0349p0
1.225000
1.000006n
1.2764n0
10168200
1.058200
1ﬂ3?490ﬂ
1.058200
1.15682n00
1.185700



225
230
P35
240
245
250
255
260
265
270
P15
280
785
865

570

~BTS

HTT

s80
585
590
595
600
605
6«10
615
620
625
630
635
640
645
650
655
660
665
705
710
715
720
725
730
735
750

1.30%400
1000000
14305400
14185700
1e 064200
1414200
1.000000
1305400
1.18%700
1064200
le4l4200
12064200
1«185%7p0

34.000000

123000

220000

«900000
44400000
1R.500000

26000000

fe000000
« 315000
* 960000
1.949900
34065000
3.,065000
3.06%000
Ne 000000
225000
«A95000
1420000
1690000
1.08%000
» 155000

2N« 060000

003500
050000
«500000
1.,000000
%.000000
1.000000
Ne 00000

14614200
1.06420n
1.18%70n
1.30%400
Le0G000n
1:30%40n
1e006420n
1.18570n
1.30%40n
l.000000
1305400
1185700
1.06420n
0.00000nN

«eN3600p

«280060n
1.20000n
6.000000

20,.,0n0000n
2he20000nN

2040000
«435%00n
1 06000n
2225000
30065000
3-“5500ﬂ
3.06500n
2« 03000n
+31000n
«76000N
1.87500n
1490000
«A0500n
0105000
0.00000n
+00%000n
« 100000
«A00000
0.00000n
0,00000n
0000000
« 300787

14305400
1185700
lenb420n
Iet1420n
1eO%200
121535700
1e14%70n
lei420n
1e41420n
l-nﬁ#20n
1+ 1H570n
14305400
1«000Q0n

003000

en000n
«34000n
1400000

133060000
272.00000n
2h.30000n

210000n
875000
1e13900n
Peda40060n
3.06500n
BunﬁSOUH
A.0645004
2075000
«410000
«A3000n
1«660400n
IQGQSOOQ
e5U500n
06000
« 000300
007500
«200000
e 700000
Q000000
e 326200
Ce.00000N
00T 3n

1185700
1305400
1.000n0n0
1.305400
1.18570n

1:0b4p00
130%400
1.200000
1+305400
1185700
1064200
1.416200
0000000

« 007500

«100n00

e400N00
2.000n00

14,5000200
24.000n000
26.370000

2184000
« 7128000
1370000
. T8B5000
3065000
3.065000
3.065000
« 120000
+520000
1.020000
1690000
1.49%000
0355000
N«000000
»001000
2012500
« 300000
«80Q000
0,000000
« 598800
0000000
«N01n95

1eUB420D
1.4]4200
1ollRa200
talB5700
1 aJUSQﬂﬂ

T.ONOnNNAM™
I &2 5w

l.%1420n0
10547200
| 00
1430540
1.000000
l.30%40n
0000000

21114000

« 150000

«200000
J.,000000

16,900000
25,000000
Ph.39800n

«230000
«8500nn
1580000
3,020000
3. 065000
3.06%00n
Ns300000
« 170000
«515000
1.24%00n
1.690000
1.27%000
« 18600N
0.00C00n0
. 302000
+02500n
« 400000
«300000
0000000
« 149500
N.000000
.001¢Q¢



75%
760
765
770
775
780
785
790
795
ROO
805
A10
B1S
820

R2S

830
. 835
R40
845
1200
1208
1210
E1215
12290
1270
1275
- 1280
1295
1300
1460
1665
1470
1675
1480
1485
1490
1495
1610
1615
1620
1660
1665
1690

< 001857

+00RIARG

«007700

S naGU0000

«001210
« 08B0
«017370
He0OOONY
«000720
«00B720
4020810
e 000000
001582
2010580
2« 023340
N.000000

2003080

«013140
+01R&G0
N«000000

24,000000

«»110000

Ne000000
214150000
20000000
12000060

6000000

140000600
11.000000
N«000000
2.142000
7+000000
17000000
17.000000
214420000

244800000

€64340000

N.000000
153«434000

315%.000000

2000000
11.000000
TOOOOQGQ

«002374
«N08400
«N060SN

000287

«0016AN
-01252“
«eN14%5n
«N00094
..OODQTQ
«11399n
019010
#0001 R
(002?00
« 015440

2021440

«000680
+ 004000
eN16340
«01575n
0.00000n
0.00000n
17.44000n
« 284800

- 314769000

41.0n00000
3.00000n
0.000000n0
3.000000
13.,00000n
«09110n
3.000000
B,00000n
13.000000
18,000000

22200000 -

254280000
26,39800n
26,%56000n
180« 000000
33344349000

3,000000
13.000000n

2.000000

«!128RY
«NiiF4EA
«NUGL10N
100447
«Niic420
015830
oﬂliBﬁﬂ
U022
«N 148
001729ﬂ
015370
aniil4Be
«n03260
«01i%¥51n

- 318210

nill19s
LY
2018710
oﬂ]lﬁﬂd
3.7U5100
Ze00Q00n
300906000
159980000
1000000
12000000

10000000

10000000
5000000
15«00000n

+ 362000
2.94500n
Qen000Nn
14000000

1898??000

2209¢0000
2S5+60U000n
N.00000n

454000000 -
2nbegbBonn

0e00U00D

50000000
15.00000n
3.000000

+004217
«009a0D

001950

«N00AT]
«D04R] D

+01R81n

«006330
«00035R8
«DOZ26RN

«+ 019899

« 011160
«Q00ROZ

+ 0051640

« 022320

« 013040
«001730
+007940

+ 020340
+00656AD

. 0000000
- R,000000
e187400n
NeO000DDD

31.018n00

10000000
10.000000
e GROOO0

T«000000.

17000000
804000
4900000
10.000000
194000008
19. 745000
23.62%000
25.990000
N.000000
90,000000
225«000n00
0000000
7000000

17«U00000

44000000

005075
cOﬂﬁqq0
0.000009
+000957
«0064R)
.0186%0
0.000000
+L000587
#0091y 0
021500
0.000000
«0012n7
"« 00791n0
«123Han
0.000000
«002%4n0
«M10Tan -
» Jl]ﬂ
0000000
0000000
0,000000
18.820000
342200
I6.418000
37.000000
IQ.DDOODD
0.000006
S.000000
19.000000
14403000
H.0000nD
11.000000
16.000000
204995000
244240000
26.210000
N.,00000n0
135.0000n0
270000000
0000000
9.00000n0
19,000000
5,000000



1695

1700
1720
1725
1730
1735
1”790
1875
1R80
1900
1905
1910
1970
1985
2000
2005
2010
2nlsS
2020
2025
2n30
2050
= 2088
2060
2065
2070
2nTs
2080
2085
2090
2095
2100
2105
2110
21158
2120
2125
2130
213%
2140
2145
3380
3385

£,000000
114000000
2000000
7000000
16, 000000
264,000000
«02%000
«400000
200000
«148700
«535471
2922612
« 052360

0« 394900
2n 000000
«003500
«(50000

»500000°

1000000
“e.00D0NO
1.000000
N.000000

«010RTS

«039400

«037A/70
QQDOOOOU
- 2008760

« 033410

«041 N0
NeHO00000

«00R520

033080

«N3B640
Na000000

«008010

«031200

» (01470
Ne00Q0ON0

«00T78260

+031a400

o 044050

1000000000000
1000000000000

T.00000n
12:.00000n
3.00000n
Bean0OOGOHNA
1B, 000000
2RL 000000
«05000N
000N
«35000n
«22610n
+ 613082
«T7T0970
«N4S02R
«17500n
0«00000n
« 005000
«100000
«+50000N
Qe¥OD0ON
0.000000
0000000
«N037250n
+N1318n
« N4 785N
«aNZ28B37n
.QQZT?n
«N10464A
|n4531ﬂ
0031780
0026584
+oN10170
0045100
«03032n
«N02490
+N09856R
«N4218n
«N3I262n
«00245p
«N09 AR
«041300
+03662n

1000000.000000n
1000000000000

R.00000n
N0«00000n
4enuQ0nnp
10en000N
20.00U000n
AN0.00000n
10U00N
400000
NenGUODA
« 303500
cAY0447
DentilNON
eNG9399
=e14000n
«n030n
QGU?SOG
«20Q00n
+70000n
NDenGLO0N
«32620n
Ne«n00000
onq515ﬂ
201867y
050000
eN1HION
s 0G4
enl13l6n
«NH128n
«N20%00n
QOUQEQQ
oﬂlEBOﬂ
.oSlOln
20019400
+NN403n
«01203n
oOﬂ??"ﬂ
eN21H6n
+N(395n
eN11R1n
'n“b56ﬂ
eN2631n

1000000.00000n
1000000.00000n

9,000000
f.00000N
S.000000
17.000000
22.000000
32000000
« 200000
2700000
0000000
« 380894
« 7T67TR3R
NeN00N0D
s 037769
~e400000
«001000
«012500
2300000
«RODDDD
N000000
«598R/00
. 000000
207150
+21950
+ 049090
2008730
200BT737
« 0272490
«010000
005638
017020
(91480
09300
005300
016000
« 049000
« 010200
2005200
215700
+ 048470
«013R0¢0

1000000000000

Na000000

10,000000
O40000n0
B.0NDUON

14.0000n0

24.900000
D0000n00

300000
+ 800000
0.00000n0
«4BH2RP
. 8452?"&
0.0000nn
=, 00H13?
- 1750pa0
ONEQ0D
«02%00n
s 400000
£20000N
0.00000nN
o f@990n
0,000000
009280
« 230290
PO FY Y. TN
fe0000NON
P 400
slra0an
+04870an
0.0000n)
0nT1en
«023300
2M46TON
0,0000n0
2006740
2022300
+046B9an
0.00000n
NGB N
«2265n0
«0480AN
D.000000

10000004000000
0,000000



LTT

4000

&4n05
4020

C4050

4090
4565
4570
4575
4540
4585

4600

4605
4610
4615
4620

4635

4ka4n

4R45

4650
4#55
4670
4675
4680
4685
4690
4705

4710

4715
4720
4725
4735
4740

L4745

4750
4755
4760
476%
4770
4775
4780

7000000
bh, 000000
¢« 000000
2.0000“0
340%9000
244 000000
160000
EQ.ﬁEOBOﬂ
39,750000

55000000

G«90G0000
1.990000
2.000000
1980000
1190000

Na 000000

145245000
1555000
14345000
pS“SUOO
0000000
« 190000
1250000
~1+87T5000
'n?BOGOO
121000000
Na000000

146445

«500Qn00

« 853585
000000
« 2290373
1«01A7R4%
2392241
40212267
heBbBugy?
Q4367359
12573745
lfel26320
19.963774

0s00000n
=]1aQ%000n
0.000G00n
000000
3.05900n
DeOOODN
12.21000n
27500000
42.76000N0
58.050000n
A TH00n
2.00000n
Z«00000N
1«040000
+ 790000

T a340000

ioESSOOﬂ
1.55500n
1715000
«3155%00n
-ﬂ?SOﬂn
-,15%500n
=1.50000n
=1.78000n
-o¢4000ﬂ
besINOON

+NNGBIRR

« 2068108
«5TH2 1R

s 904810
«n02873
341995
le240667
2.AB3207
4+/44519
740904708
9.978529
13,7584
16.873097

2le 7996850

2+00000n
1.00000n
65-“000“0
1R0e«p0U00ON
3'059009
o 7H400n
1529000
IN.c9000n
45+R%0000n
614100000
14225000
2.n00000
20000000
1.85000n
«50U000
QRQUUOO
1.258500n
i-ﬂ45000
1070000
2175000
«38000n

= 40000
=}1e720000n
=12, 3000n
== 100000

3.00C00n

s NEZ44 T
27300
s %4510
« Q4550
en25470

i4?733!_
le48633

3.034934
5.096}84
TehIH227
1NeAGBI,
1395650¢q
17eRr30754

‘211663707

N000000
1000000
NeD000OD
PeD0ONND
1. 059n00
I:059n00
1R.3%400n00
33.6400000
48,900000
R4 l20n00
1¢690000
2.0000n00p
2000000
1. 680000
0« 000000
1280000
1555000
1900000
500000
«120000
550000

= 720000
-1+850000

~14400000

N.000000
4ns 000000
054495

« 345490

o 12609%

« 975530
070759
«H36QR,
1. 753614
3.4071%4
Cenb6047
Rs 195298
11246518
144667520
1R«398782
22e375%R7

DeO000DN
Ne0000NN
NDe0DOONN
D.0000ND
0000000
G.10%00N0
2) 400000
36.,6900n00
51.75300n
A5,0003000
1900000
2«000000
1-990000‘
1440000
Ne00000N
14490000
1.35%00n
}-QBHOHD
« 20000
D.000000
«44040pnn0
-, F9N0NN
“IQQQOQOO
=-]el2500n
N0000ND
2000000
+ 0354190
«4217R5

s 133Hag8
$9938,8
138639
eBlaedan
ZeN12308
3. 10
bheDubann
Ry 773311
11902984
15390988
194176635
534194177



|TT

4785
4790
4795
4R0G
4805
4810
4119
4R20
4825
4R30
4835
4R40
4845
4R5N
4855
4908
4910
4915
4920
4925
4930
4935
4940

4019342
2RW 222467
JZ2«500006
36, T77549
4N.980668
45,036236
4K ATIRGYD
82.,426264
55,.,632149
584435965
B, 787738
62.64TT43

63,983218

Gu,T70929
65000000

2.000000
16,000000
31,000000
46,.,000000
51 .,000000
T64000000
412000000
106000000

24.850477
29.nT43Rg
33,3579npa
37-6?6496
4]1,05RAYy
48 4.R2337

4G ,409057"

53.n97n85
Bhe2P6697
58,943527
$1a200274
FP.957670
64.185150
B4 ,RBEY1IAD

Ge000000

Se000000
19.n00000
34,00000n
49.00000n
64,00000n0
79. 000000
94, 000000
109. 000000

75.6%6913g
29-928?01
44215208
1R.47186¢
HPehEGB2y
4behiil2Pn
qnc13249n
B531.7%9349
SheRN&TIn
59,.4330An
ﬁlogngII
fepabIRQ
h6e365010
64.0?9247

D«nU00N

R« 00000
227.000000
37.00000n
52.0L0000
6T«ntU000
AP« 0HU00N
979000000
1120060000

Z6.D2R7148
A0, THGRDT
IR.0713%10
39,313n7a
47,436303
47 e ALYD54
51043500
S4 4395118
57.365784
53 .703822
£1.965n72
14513469
44522670
F427T452)

N.000CNAN
11000000
25.000000
40.,000000
55.,000n00
T0.000000
RS, 000000
100,000n00
115«000p00

ZTa3735 1R
31042107
15,92596917
40,14%53R
44,2403/
68-&25917
Slef4iBa7
R8,.,02f479
57 P (19999
A0 359547
g2 316107
A3e 159 4A
F4,BRBAAR
66,9971 69

0000000
13.000000
2R, 000000
43,000000
58.00000n0
73.0000n0
AB,00000N
103,000000
118. 000000



611

MATHIX-

wT9R11
«03170
~a 03004
w2262
«H4510
«a792
L
g4 2HS
91215
« 07995
R K
-sl2B07
«B83552

e10979

 «01000°
-+23408

e T9T0R
e 11354

U «02132
T ey 24885

o 12289
«12089
02284
-e 25053
-e)9137
= 07853
-Q05938
e 01956
« 00159
« 00035
-3 00494
-, 00961
= 3O9K0
= 00091
+00717

« F3370
=.00337
-, 04025
-, 0251hA

B4aRG

£ CUT743
- 02717
- Q44RG

LF0871
«» 03238

=. 00752

=+ 12955
89153
060411

=00 142
' ”q24145

. 19123

08407

-, 015892
- 25067
1645
« 09181
-, 02967
-, 250499
-.00768
« 00030
«01284
.02519
02265
01705
« 02236
02907

03497

04076

00726
.05318"

. 77306

=,NP948

© - 6039
'7F04276

- «R7404
- 012544

Y - LY A

- 09237
+R9125
e 01035
-x00919
~+23706
RT122
«N2178

~aN1608 -

-s 34293

-« 76251

+ 05327
-e(14329
-+29314

«6RE06

06973 -

-eN6316
*.?6541
01343
+01720
«N2402
031061
« 03597
« N394}

«N4355

N4T33
« 05065
.« 05409
05832
206219

e61311

- 4753
=.132130
-, 039140
259602
=, 03370
= N1679
=.0A1092
¢56q34
'tnlﬂﬁb
“« 00340
=.21399
0495473
01204
= 12312
37141
44308
« 03271
. N6282
-.28377
28647}
C06177
-, 08875

-, 26210

02007
,02504

~«03228

w0402
«N4BA2
« U877
« N5TRB
JOBRT22
«15684%
«U5810
« 06399
+269235

« 5RARY
- N0G47
-y 4302
wefI7aThH

«53R”3
07222
—on?4¢5
-aNt5349

SNPhT
-aNAARSG
- (11999

" wel1BNI9

41962
oN10AKT
es 4202
= e 26599
e 1EQ94

 -¢30¢0

-+ 09A4S

C~e2R900

35247
e 11954
~s 12908

“s25366

«037TN0
+N&NTN0
« 04730
R5A3
«NANAJ
oﬂﬁﬁ??

« NARGKT -

07206
WO7503

«07T7R3
eVANT4

 eR342

51979
-a 1434V
-, N4RAG S
~aN2a60

050744

02712
-e 13209
-103?3?

4 TT20

00YRS
‘a”2?75
-.lﬂn?#

40387

aN1243
-, N7y 7Y
'-22502

« 33802

« 03RS

‘012319
-324192
e31489
«B30RY
=.15913
-,24913
-N33786
005927
«NHALl
LI
'-084&5
«09n1B

09239

-009163

~-_509¢50-

$0956.3
«N9520

- «09809

«4 7101
=a04171
. N4T76%

—.02731

46091
'wﬂ?‘ST
-e 0416
-{n?qgl

W 43748
e NONGD
-, 05105
~«NAG4T

«3RR23

«N1AN2

'010594
=e22270

«An7S53

s 03318
~e156473
“-24164

e 28509

04121
~«17TRAB
-.?5190

NT7061

e N7TRT3

«HR438

+ Q350

10171

«10917

«10931

210801

e 10RAE

+10K45

« 10340
L e10162

« 39087
‘-04026
‘.048q3
= 06400

.38125
- NBO3Y
- 05297
~,30098

- 319367
-,N1232
- .NRHARA
= h3ITY

29382

.0183n

-.1861172

-075035
« 23837
103609

-.19882

m 43231

-2 21596R
04321

'021“56

-,2929R
«NARDZTJ
. 0869
#9168
« 10855
«112172

"e11386

«11673

11944
12182
«121l4n0
«11531

.10990

21722
-, 03801
'004854
-, 108713

22199
*-ﬂHHTl

-, 1032H

=.5348¢4
. 23569
-, 2282
-.12306}
-, 79909
« 230064
01769
--20“55
~,B21488
21016
«NIRTI

-,223860

- 0412y
19787
L04333

--22871

=,330H6
» 10138
12058
« 14839
« 173490
176812

»17343

16206
15012

139545 .

12996
12079
11260

Linl 78
’QDESQi
. N442s
'.ZQQHQ

+ 09448
- 06 1bG
wo)A30R
- 12640

e 12992
'002357
-uljﬁﬁq
-.6293G

« 15192

001453
-.225%70
mad34in

« 152158

2033158
=4, 23H0n
- 1491

W lainy

203917
- 23947
-.43’41

10540

12706,

-l%Hl]

. 1HSH2

.18845

«1R50q

617097

15628

W 14327

.131587

lP204

oll327



oet

ND o

Xt

0141k

, 1H 386
LH5A16
1,12R73
1.61998
201773
3,60346
6 BT(3%
6,311n46
7,91416
Q,.67319
11,57474
13,60747
15,75864
1R 01477
20,36171
P2, TB4TS
2%,26R70
2T.19799
3I0.35675
32,92295
35,49847
I8, 04918
40,56510
43,03046

45,42981

47,7480
49,97017
52.08393
B4,07430
8% ,92942
57,63766
59,18R29
6057161
1. TTE94
h2,80271
63,63R50
64 ,27509
b4, 71447
H4.,95184

#8 SURSONIC TMTERFERFHCE PRESS

YN

L01075
.13806
L40163
« 54054
e 73148
.B7940
1,06814
1.20560
1.34877
1.44525
1.51603
1.56003
1.57496

14577643

1.57743
1.57743
1577413
1,57743
157743
1,57743
157763
1.97743
1.57396
1.56742
1,55952
15314
1.491506
1.41846
1.31667
1,19431
1.07682
. 76726
82371
.67352
056720
+#9R24
45203
« 36313
« 14199
02429

£}

02101

nErIOS

«80035
Tedt4as?
185440
2-51172
V422736
J491R75
4.%46039
G.64387TH

“eT1361

4466623
4455357
4437770
416729
3295139
3.73350
3451443
1.30?54
3.09507
72+ BB399
2hBARAN
C2eab4962
226717
2. 05033
183545
Te62334
1642309
123727
1.06R173
«94126
«RAOASH
o 7662
h4162
256115
e 49963
e 440985
«40R19
«37427
+ 35478

VT/ZVFS

11730
« 12319
« 147379
LN6030
«N5H55
04669
«N3R2Z6
02237
L 00796
-, 00257
-, 00345
-.01240
-,0n1172
-, 03106
-, N9571]
12120
«N0518
« 2759
+ N3RAT
« N2936
’cOEQOT
-y 10340
10763
'010°30
-s11244
‘011452
-, 114R9
~e116T74
‘-12210
‘-13306
w, 14R47T
-016595
-,19039
-a24198
-,31141
-.37107
“-40741
- 48527
=1,N4HR6
°2,69567

VM/VES

~aZ22446
2 (}1be 16
465726
6HETI
v 75632
eBh4 56
2 9R P4
1el4sl
le3din?é
1228135
1160834
1.172895
1090R8
1¢0G7874
1«0R353
le 13492
115536

lel3n7?8

108491
104219
14027216
1s019722
101231
1e0221%
103452
1s02703
laf172412
Le02n16
lei1274
+99041
.998&3
1401491
l1e01000
«38721
«98219
101161
le 04557
+9RQ7TY
+ 97050
1 0%a77

PRUGRAM #& FUSF| AGE DUTPUT #&

cp

1.03322
1. 0ARGH
«H4K62
«HR116
«%44140
27406
+03603
- 29984
- 67632
FQBSﬁGB
- 2RT96
—.20594
"115803
-s 1R8O0
~o 28539
we 372622
- 27248
-+ 17989
-« 0RK34
w5452
--049?3
-.05642
- 0R3NT
-y 067‘9
-~ 06167
*.05408
- 14242
-, 01450
-.01927
- 06130
«40BA06
«o0330%
-y, 06134
-« 15R73
=, 25599
-e21104
-,96231
=3,6R916



z
)
[ ]

et

Lol B IR GG AR R PV VI

A

-0]“16

. 18386
,55616
1,12873
1.61998
2.51773
3,60346
6,87035
6,31066
7.91476

9,67319 -

11,57474
13.60747
15,75R64

18,01477 .

en,36171
22.78475
25,26RTD
27,.79799
30,3%5675
32,92895
35, 49R4 7
38,04918
40,96510
43,03n46

45,4298)

47.74809
49 ,97077
52,08393
54,074630
55,92942
57.63766

59.18829

h0,571861
b1, 77894
6280271
63.636%0
64 27509
b4, T16417
b4 ,991848

o8

Yo

«02936.

$37718
1,00727
«1“.]“"}{;9
1.99843

240255
286387

3,n468
3,6R4927
J.F4R49
4.14187

4,26207.

4,3028B7

4,30962

4,30962
4430962
4.30962

4430962 .

4,30962
4,30962
4,309672
4,30962
44300)4

4 ,2R228

4,26070
4,19682
4,07503
3,87529
3,59720
3,26292
2.94194

2.0476].

2.25041
1.B4118
1,564963

1.,3612Y ...

1.23497
<9374k
.3IRT94
06636

49

01574

«20307

«60027
1.09?“6
1.40728
1.92234
2-#8”75
3.02172
3,43744
3.5478B7

3455609

1.47261
3.3365%
3.15125
2234084
272494
250705
228997
207609

1.86875.

1:66244

1046?15'
1.28023

113605

1:00A80

«R6242
13447
HE4BT
+533164
45433
41562
39074
« 36022

33602

»31317

«29872 -

228718
27447
« 26495
+ 25966

SUASHONIC INTERFERFEMCE PRESS

VT /VFS

LNSTRS
50?172
L12381
17259
15607
.128B7R
09660
. 15959
N1629
-, 01239
-.02603
‘003336
*90“149

~, 06256
“.02017”

+NB118
. 15298
.N3R28
.093599
-.05824
-.,07590
'008128
-, 08235
-, NB266
-, NTHTZ
-, N64RY
-, 09230
-, N42REG
-, 13450
-, 14153
-, ,N4916
-, N4857
-, 19265
-,179372
=,25378
., 29924
-.30195
=, 13506
-2,623%7

vHMAVES

sl 490
s 0631

«&TT10 .

« 659154

« 774693

«8570n3
+ 36873
12114833
le26F02
113769
lelén3v
1e12568
1409458
98286
« 76319
eB2907
«99nThH
+98a273
LY A
+930R2
« 98156
1a00=94
)+02nRB2
laQ2516
1403759
le003p17
1e03R70
la03062
101210
.QQARE

«990n13

1e0ta1?
«98491
294148
« 93097

2 «e99RA)
120856

sB84K58
« 70594
50824

PROGRAM #3 FUSELAGE QUTRLIT #+#

cp

106300
1.07613
JR1nNa
«51113
« IRTG6A
e 25454
+0RP4R
'024417
57331
- 41788
-+31035
we25400
-0195?6
« 02817
43303
e 14316
01561
+02198
+OR275
.11499
03247
. 01764
wa4RGT
=,05743
-4 0B2T9
-4 0R205
-, 0RZ48
'006#53

- 0IRZ2T

.0nATA
01796
-2 03078
« 02765
«10602
« 08494

- =o 05536

- 20209

« 19548
=« 03R53
=3,45360



AN

Z
e
L]

RN —~

Al

N14l6b

L 18386
LD5A16
1,12873
1,.,61998
2,51773
3,606
4,8BTn35
6,31n46
T,914/786
9.,67319
11,57474
13,60747
15, T5R64
18,01477
20,36171
22 .,7847%
25,26870
27,79799
30 ,35R7%
32,928958
35,49R47
38,04918
40,56R10
43,03046

45,4238] .

47 74809
49,97n77
52,08393
54,07430
56,92042
57,63766
59,18329
60,.571861
61,77894

62,80271 -

63,035650
64,27509
64 ,7T1447
64,9518B8

##  SUBSONIC TNTERFERFENCE PRESS

Yo

204011

51524
1.%9RH9
2,39053
2.717991
3,281%5
3.931171
4,51428
5403369
5,39373
5.65790

$.82210

S5.B7783
.5.BR705
5.8B705
5.8870%
S.B88709
S.,8R70%
5.8870%
%.88705%
5,88705
S.,8R7T0S
5.87411
5.,84970
5.,82022
S.732908
556659
$.29375
4.91387
4,45723
401876
3,.60887

- 3,07411

2.91510
2.11684
1,88945
1.68701
1.2R057

52993

09065

26

« 00460
« 08534
«25372
vA 7506
+H3I2HA
«90150
118757
1.46R07
le 6RE3
1.664103

1-55120-

140520
122870
1402698
«eB1656
+60066
« 38278

2 16570.

-, N4A1Y
‘:25%29
-¢¢533¢
=,51000
- 12062
- 81422
=a82293
5080525
‘075770
=-68507
'160361
-y 49482
-e37762
'-27891
~s19330
=s11R34

. me 04927

« 00543
«04/33
»0T558
«09143

VT/VFS

J11173
» 12584
.17268
« 217298
L1914
2« 15420
11461
< N6954
«NI0né}
. 12685
. 4234
« 05149
«N6373
« 06323

. & a2

05020
s N6621
LN6263
L06980
.19392
.11876
13558
. 14914
. 16339
+17906
«20010

22527

« 25356
.2T460
L2T709
. 29862
. 32761
+37506
40296
«40603

¥

40113 .

0 36961
«%1130
«51n32
42530

+ 01625

PROGRAM #a FUSELAGE QUTPRPUYT #»

VM/VES

=094 ]
+ 13079
«51800
e 74799
«B2n55
+87291
« 98789
10768649
119378
115048
1413781
110837
14060486
le0Q762
294489
+94108
296587
+9BN35
«977R8
.97757
,98660
100072
1402303
le03n43
104573
1405222
105738
104737
1603471
1e0161
1000?75
1e22?7

e9Ta T4

e90581
91050
- 1«00} 75
1005475
«79135
+51014
2265282

cp

T« 067T36
1,05418
75091
40GH]
+297RT7
o 21A610
206875
e 1555809
s 40920
we 33453
-, 27782
-, 22765
-a 14585
-s 019726
11372
»11298
06307
+03510
» 233601
04567
-.03518
- 06R4]
=, 0B778
~e12419
e 16624
‘015895
e lb412

-*010320

=e 09585
~s 15028
«N1715
«00612

= 16200

e 243587
« 20840
«49030
+B80811



NQ«

et

DL ONPFN LW -

P ]
=

X1

2D1416

1H3IKG

35516
1,12073
1,61998
2.917723
3,6013486
4,8Tn35
6,31046
7,91476

9,67319 -

11.57474
13,60747
15, 75864
18,01477
2h 361171
22,78B47S
25,26870
27,79799
30,35675
32,92895
35,49847
38,04914
40,596510
63,03046

45,42981
47,74R09

49,97077
52,08393
54,07430
55,92042
$7,63766

59, 18829
60,5716) .

61,77894

62,8027 -
63,63650

64,27509

b4, T1447

66 ,95) 88

4

‘¥n

«0a011
«D1524
1.4%9A8829
239053
2.7TP991

'3.2R19%

3.,91171
4,51428
5,03369
5,39373
5.65730
S.B2210

- 5,8T7783

- 5,88705 -

.5 4,BRT70%S

5.88705

5,88705

S5.8R70S

. 5,.,88705

S.HBRT705
5,88705
S.BRT705
5.87411
584970
5.82022
5,7329¢6
5.5A659
5,29375
4,91387

4,45723-

4,01876
3.60987

3.07411 -

2.51510
2.11684

1485965 ——.

1.68701
1.2R057
+22993
09065

SURSONIC

INTERFERFNCE PRESS

760

_.003@5
=+ 05060
‘n1a6a5
=~y 23785
'026137
'027?26
= 3NR66
'032604
-.33029
YA

- 76384
‘,‘198204

'L-20523
.l|é2R93

__'1-63ﬁ36
=1.85224%

=2.07013

=2.28720

~2,50109
=2.707%3
=2+«89644
=3 00850
=3,067140

- =3201070

292127

. '2-75900

=2,58310
-2,35415
'2.09232

=) 82522
»1+54A610

=]«e27825
=1.02731
=, 80451
-2 61229

~s21711
!e14307
~e10282

B} 10~ - -
=-,3199] -

v

T/VFS

.10807
. 10668
.10152
LB0T6
09064
.08312
LN65TL
s N40B4
.00301
.03313
04T T4
. 05458
16199
. 05451

003263”

$00211
. 02263
.03870
.05259
.07433

W 10523

"f366341

446713 - -

139095
. 16960
. 19851
.22822

.25757

.31416
. 34092

» 38823

« 39184
4 3TH646-

.39998
YYSE

.45734
31698
16624
09097

VM/VES

s 170FR9
256068
«B2p27
+BT349
«90n29
1. YR
leO47R])
1el?854
1el2616
1-11[22
Le(9442
le(6176
1e02485
099107
*98281

98417

« 99068
q99174
1e00164
101724
1403148

1«04p33
- le04g14

le 0554
1«05906

~aDAETT

1+05R66

1!03915
101355

+9Ta54 -

95616

+ 97040
~e94181)
+BRONB
«Bhnkd

e 94288

97468
s T4a04
246089
+19199

cp

1.07425
1.04540
10722
» 33000
« 23355
+ 18558
« 06852
-, 13R26
-e2b051
25003
~e23208
- 19735
-e IP0RG
-y 353073

001675

«03418

«0309R

«01707

.000973
-, 00879
- 04567
-, (R291
=e10995%
=-e13017
-4 16582
-2 18479
- 19790
=, 17568
=,14167
-, 07026
- 10970

D PRUDGRANM %% FUSFIAGE OUTRUT #+

- 02866 -
+0B%S3T7

« 04845

~mtllel

-. 15689
. 35682
81335

1.03885



x40

L1416
. 183388
055186

b, 12873
1.61994
2.51713
3,60346
487035
6.31n46
7.916476
9,67319

11,57474

13.607467

15,75864

1B,01477

20,36171

22,7847%

25 ,26870

27.79799

30,3575

32,.9289%

35,4986 7

38,.0491H

40,56510

43,.03046

45,42981

47 74809
49 97077
S?2.08393
54,07430
55,92942
57,.63766
59,18R29
60,57161
61,77R96
62,80271
f83_,63/51
64, 27509
64 ,714647
64,951 88

## QUASONTIC THTERFERENCE PRESS:

Ya

« (07936

£ 37718
1.08727
1.74999
1.99843
2a%0255%
2BA357
3430468
3,6R492
3.94R49
4,14187
4, 2R207
4,30287

4930962

4,30962
4,30962
4,30962
4,30962
4,30962
4,30962
4,30962
4.,30962
G,30014
4,20228
4.26070
4,19682
4,07503
3,87529
3,59720
3.,262092
2.94104
2.64261
2.25041
1.84]18
1.54953
1.3612})
1.23497

« 93744

« 3RT94

+ 06636

n

“a01108
~s 16R34
’a49300
-, RRR25
=103579
=1.29810
=1 .59aH4
=] +R7/QT4
=Z2e«15210
~2.406763

=3, 04945
“3.31308
=3.55020
=3, 76062
=3.97651
4419440
~heBl148
=4eH2537
-4,83198
-5.01222
-5,08566A
=505125
-4193522
=4eT8430
4445434
=4412276
=3.736772
'3.31104
=2.,8813146
»2.45653
'2005?62
=jeb7544
'1.33383
'1.04180

-e 79610 -

-~60167
-o¢452&
=e33263
-o27104

VT/VES

.N5212

L03799
~ 00307
«,013409
'-01139
« 10524
201047
«N0653
201035
«N24RB]
»033K0
03698
04226
« 13490
.N24582
.01159
00128
«N17261
202328
03836
06127
.0B928
.11343
o 13581
-15712
017284
< 18196
. 18972
219623
,20666
«22220
,22563
« 20060
.20693
e 24059
« 25039
22103
.N8909
-, 10268

a8 0 ¢t 8 &

VM /Y g

=e04032
22126
«64130
+BRRAT
s 92156
+ 934138
«99238
1206237
108222
109097
109147
L« 0RAOG
1406033
103514
1006838
1200204
*»90aR9
100124
10054645
1202235
leQ4R16
1205405
1+05a36
1«05m07
106151
1e04G06
103001
le01228
«97a1é
+94273
«91875
+ 90770
«B87,68
282187
+82148

285282 .

a86251
« 69518
2 69055
2+ 2T24/0

PROGRAM ## FUSF|AGE OUTPUT ##

e

1.08714
1.,03356
« 52058
£ 21271
« l4RASE
12656
»1G0R
-+ QR797
'-]6368
..18758
- 18913
=y 16560
-elP465
=, 07225
~a,01942
-, 00422
+ 00222
- 00263
~sN]1146
- 04647
=e 09735
-, 12186
-s13348
-, 13624
-, 14943
“.12887
'011]51
-006037
«00279
«06R9S
211316
0 12660
«19812
L27769
27378
«21399
« 21095
«53045
« 79050
94218



#&  SUBSONIC TNTERFEREMCF PRESS

. PROOGRAM % FUSFILAGFE QUTPUT #e

A YQ 44 YT/VFS vM/VES o
01416 «01075 =+01R35 .01456 e 04762 1.09030
L 18386 «13806 -:23R31 « 10454 27598 100320
L55616 40163 -sHG308 - 01799 715327 48934
1,12873 64054 =1.21171 - 02830 294191 11314
1.619494 273148 “1:4H290 - 01774 +97n45 s 05821
2,51773 . . . LB87940. .. =] ,R8749 .. “ 0792 . 97377 05164 - -
3,60346 1.04814 =2434545 -, 00331 1201592 - 33201
4,87035 120960 ~2.77677 -, 00262 14050676 -e10211
6,31046 1.34877 =3,17506 -, 00558 e 06958 -e 14738
T.,91476 1.46525 =3.56855 - 00884 10779 -, l6147T
9,67319 - 1,51603 °  =1,92625° - 01160 1+07985 -e16373
~11,57474 . 1,56003 .. =4424307 .. - =,01395 ... _1s07147- - - e,14627-.
13,60747 1457496 . =4,530905 -eN1453 le06306 ~el2671
15,75864 —~.1e57743 = =4,17665 -,01172 104167 - 08456
18,01477 1.57763. __ _=4,98707 . -, 00852 -1¢01733 - wme 03452 .
20,36171 1,57743 =5.20297 -,00487 1201022 ~e 02054
22,7847% 1.57743 =5,642n85 -, 00114 le00R24 -,01251
- 29,26870 . - 1,57743. --=5,63793 - 200245 ... 1400776 - 01556 -
27,79799 1.57743 -5,85182 00607 l¢01289 ~e 12593
30,3575 1.,57743 =6+05830 .01133 1403857 ~e 07206
32,92Rr95 1687743 - =6423377 - - L01663-. -~ 106592 ~+13489
35,49847 1,57743 ~6.28491 J029R2 1407408, -a15241"
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2410A]
on7077
“aN314R
= 06430
«01512P
«IRB4T
s111A1
«NBAIA
22441

CP L=U
1.9R198
1«3R328
LA565/
« 74504
« 4698
.53088
42758
31409
« 19793
07754

P =l
1+.R2596
1.20746

«RB1RN%

«ATSTT

» BRB30

«4R625

«2Th&2

16149

«(RBRY

ol- I
14P7153
1.,13978
» 73783
59508
«53373
wPE16Y
s12421
415

Co NETY
1 R4kRAR
1.700n0173
a7
E1L4TH
JSa9Rn
LaMnny
. 311239
. 19984
. NNAREN

fe NET
1.#97na
1,t02R7
LARTAD
L1143
«445P7
e 1BRA209
LPT672
L15h470
.NH5380

Co NET|
1,5°272c
.99477
A28
RELES
245320
4leng
L 3R0e7
AT R T
21271
R



AN

[
BAOD NP P N

ettt
Ny =

N T 2

#8 WIiNG
ETa

LOADS w»

s 14RTOQ
27610
«30350
» 38089
«45RZ8
«513567
«£1306
CebINGH -
+ 76784
sR4522
«3226]
»37098

CRC/eA
TCROTY
« 72183
« 759ES
«T7T033
«T6T76
« 75503
s TAIRS

‘068704'

+H2076
52033
«38A/n3
+23671

LI

+5805890

cOC/CA
005003
« 14595
«NG20b
04017
«0an6U
CD“QBO
+N3053
« 03753
«N2352
01183
«00126
-a00407

TOTAL WING LODANS - e oo s comcomms o oo e

wWCD
.02843

Cmesca
'030121
~e20418
*U?QZQR
-+2B833n
= 27004
=+ 2?5385
~e 73354
=s20h62
~s1 7365
213068
=+ 08531
=sN4BTYH

[TV

wWeMm

=134347783

X/C

x/C Cp
,4293])
240772
» 38506
£ 36776
e 35172
«» 3368
+ 31925
30074
271973
«25114

22053

220624



EET

i

#

TOTAL CONFIGURATION PARAMETE!

CL co
+H3049 4 0PaHZ

INDUCED ORAG = W02620

rCM
«1349224

X/C
21.39966



LISTING OF PROGRAM

13k



GE1

AO&NLXXoSo250OTUUUO.QBZSIItRCST5786P FANPOD o 60000010

*NOTAPES PSS Q0000020 7
UPDATE(N) . 00000030
RUNT6{S5A»I=COMPILE»NL50000) 00000040
REWIND(NEWPL »LGO) ' ' 00000050
COPYPSSe G0C00060
_CXITe L L o 00000070
‘REWIND(NEWPL # LGO) : S T 000000807
COPYP5Se \ Q0000090

-t o S S : 00000100
#*DECK MAIN S ST 0U000110

PROGRAM FANPOD({ INPUTsQUTPUT s TAPES=INPUT s TAPEG=QUTPUTsTAPEFsTAPEL1Q+00000120
1TAPE19!TAPEZO’TAPE21vTAPEZZ’TAPE23|TAPE11,TAPE129TAPEL6:TQPE24) Q0000130

C % MAIN #% Q0000140
o T B HIGH-SPEED INTERFERENCE EFFECTS ON V/STOL AIRCRAFT . Q0000150
CC% T {SUBSONIC INTERFERENCE PRESSURE PROGRAM). 00000160
C - ' T T 00000170
COMMON/DAT/ DA(5000) : 0UgO0180
 COMMON/CRG/ P1sPI4sRCsBETAsSINDPsCOSDP S _ 00000190
- COMMON/CFG/s DG(13) ST T 20000200
COMMON/CPB/ DB(13} : ' ' Jooou210
COMMON/CPF/ DF¢13y - 00000220
COMMON/CPW/ DwW(18) - o - 00000230
COMMON/CPP/ DP(12) 00000240
__COMMON/CPN/ DN(2L) . 00000250
T COMMON/CFK/ DK(14) : ) o o T e 00000260 -~
COMMON/CSF/ DS190) ‘ ' ' Q0000270
C _ o , o I - 00000280
LARGE DM1191812) ) o T - Q000290 -
LARGE DM2(103466) _ : 00000300
C e e e 500001210
C* _ INITIAL ' T 000003200 T
PI=34141593 . : 000001330
L Pla=12.56637 . . .. o ; . 00000340
RC=5729578 : , T T T T o00004a50 7T
DO 10 I=1s5000 : o 000001360
10 DA(F}=0Ce0 L — e R ... 00000370
N0 12 [=3380+3387 . ; - . 000060380
12 _11=1000000. ‘ " 00000390
C# ~ READPRINT AND TEST INPUT DATA S 00000400
20 CALL RDATA : i 00000410
L C# ‘ CALC GEOMETRY ' ' 00000420

. CALL_GEOM L . 00000430



9€1

C#

C#

Cx

C*

C®

C*

CALC INFLUENCE MATRIX A

CALL MATA

CALC BOUNDARY CONDITION MATRIX B

CALL MATSB

SOLVE LINEAR SIMULTANEOUS EQUATIONS (AX=B)

CALL S0LU
CALL PLCAL

CALL SKINF

GO TO NEXT CASE

..GO TO 20

100
110

120
200
210
220
230
250
155

260
265

END
CODIM

SU@BOUTINE CODIM (XEsYIsNIs TrANSsNA)

A CONTROLLED DEVIATION ITERPOLATION METHOD

LARGE XEil)
DATA XK/0Qe5/

N=NI1

DO 910 IE=1NA
X=T{IE)
IF(N~2)11091209200
Y = YI{N)

GO TO 900

Y = (YI(2)=YE(1))/Z{XI(2)=X1{1) ) {(X-XI{1)})} +YI(1)

GO TO 900
4 =1

IF(XT{J)~X)1230+2209250

Y =YI{J)

GO0 To 900

J = J+l
IF{J-N121092109250

AF{J=-2112091552260

J =3

Jy =1 )

GO TO 285
IF(J~N1280»265+270
J = N-1

JJ = 2

CALC SKIN FRICTION

CALC PRESSURE COEFe s INTEGRATED LOADS AND INDUCED DRAG

sANSI( L)

LO0V044L
00000450
Qui00460L
00000470
Q0000480
00000490
00000500
Q0000510
30000520
00000530
Q0000540
¢0000550
00000560
00000570
00000580
00000590
00000600
00000610
00000620
00000530
00000640
00000550
00000560
00000670
00000680
00000490
00000700
00000710
00000720
00000730
00000740
00000750
00000760
Quga00770
00000780
00000790

LaogQsQl

00000810
00000820

-UU00OB3L

00000840
00000850
00000860



LEI;

270 y=

GO TO 285

GO TO 900

280 JJ = 3 m
285 IF(N-3)290+290+295

290 J
295 K_

_ AL

3
J=-1
K-1
J+1
X=XT1{M}
X=-X1(K)
*=X1(J)
{X=XT{KI I/ IXEEJY=XT LKD)
= AL#YI(J)+(1e0=-AL}*YI{K) 7

M
L
Al
A2
-A3

WonoN

c1= AZ#A2/ L{XTI(MI-XTIK)I)®{XT(M)- XI(Jili 
C2Z AY#AZ/ LUXTIK I =XT{M) ) *{XT{KI-XT{JI D)
C3= A2#AL/U(XTUY=XT{MIIRIXTEV =XT (KN 77

Pl = CI#YI(MI+C2*YI(K)+C3*YL( )
IF(N-3)3055305+310

305 P2 = Pl
. GO TO- 315"
310 A4 = X-XIIL) .

Ca= AGHAZ/LIXTIKI-XT(I*IXT(KI-XT(LY )}~

Co= AZ¥AG/UIXTUJY=KTLKII*IXTID)=X]I{L)))

_Co= AZXA/UIXTILI-XILK))IRIXTIAL)I=XTILJ}DY

P2 = Ch*YI(K)+C5*YIiJl+C§*YIiLl

315 GO TO (320933053501 +JJ
320 P2 = P1

Pl S5 + XK*(PZ Sy

AL = tx xxcllifaxxtz;-xrtlrn'"
S = AL®YI{2)+ (1e0-ALI®YIL(1)

G0 TO 350

330 Pl = P2
AL = (X~XI(N-1))!£XI&N)—KI(N -1))

T8 = ALEYIUN} ¥{le0-AL)®RYI(N-1) -
P2 = S+ XK*(Pl-5)

..350 El = ABS(Pl-S} .

TTTE2 =T ABS(P2-51 ' T e T
IF(EI+E2)14000009410

400 Y = §
GO TO 900

410 BT = (EI*ALI/(EI*AL+(lqO-ALi*EZ)

Y = BT#*P2+(1.0-BT)*P]

(YT(NI=YLUIN-1Y}/Z{XT(NI-XT{N=1))% (X=XI(N~1D3+YT(N~-1)

00000870

‘00000880

00000890
0000900
00060910
00000920
060000930
00000940
0U000950

00300960

00000970

609000980

00000990
00001000
00001010
00001020

00001030

00001040
00001050
00001060
00001070
00001080
00001090
060011900
00001110

-~ 00001120

00001130
00001140
00001150
00001160
00001170
000011890
00001190
00001200
00001210
20001220
00001230.

00001240

00001250
00001260
00001270
00001280

00001290



gET”

Q00
210

*DECK

32

37

38

COMMON/DAT/Z DA(S000)Y

ANS(IE)=Y

~ZONT INUE

RETURN

END

WINGD

SUBROUTINE WINGD (NETASETA+XLsXTXLsCR)

TABLE LOOKUP OF PLANAR PLANFORM FOR X LE AND CHORD

LARGE ETACI)sXLU1) sXTXL{1)sCRID)
DO 40 I=1sNETA

L=1 _

ET=ETA(I)

IFIETeLTa0e0Q) ET=ABSIET)

IFTETeLE.CRIL)) GO TO 38

IFIET~CR{L)) 37+38+34

L=L+3 -

IF{L-60) 32442442
RATIO=({CRILI-ETI/L{CR{L)~CRIL-3})
XL{I)sCRIL+1I-{CRIL+1)-CRIL=2} ) ®RATIO
XTXL(I)=CR{L+2)-{CR{L+2}-CR{L=1)I*RATIO-XI.(1}
GO 70 40

XL =CR(L+1)

XTXLCT)=CRIL+2)-XL (1)

CONT INUE
RETURN
WRITE
CALL EXIT
STOP
FORMAT (23H]1 #% WINGD * ETA VALUES/{(1HO10F10e3))
END : ‘

PFUNC

SUBROUTINE PFUNC (IWINEVEVWsS)

[ 621000NETAIK) +K=1sNETA}

CALC- MATRIX S OF P FUNCTION

DIMENSION W(1)

LARGE EV(1}+5(5121)

00001300
Q00011310
00001320
00001330
00001340
00001350
00001360
00001370
00001380
00001390
00001400
00001410
00001420
00001430
00001440
00001450
00001460
00001470
00001480
00001490
00001500
00001510
00001520
30001530
00001540
00001550
00001560
00001570
00001580
00001590
0000100
00001610
00001620
04001630

- 00001640

00001650
00001660

00001670

0000C1680
00001690
00001700
QG0Q1710

. 90901720



6ET-

33T IF(ETASO-RLY 40U 1v41"

. COMMON/CRG/ PI+PI14sRCIBETA

IC=W(IW)+e5
IND=DALIC) N
IFCIND) 20430520
20 EL=DA(IC+2)
_ ER=DA( IC+3) N -
"GO 10 201 ST '
P~FUNCTION TYPE LOAD SHAPE
30 ETASO =DA(IC+1)
RL=DA( 1C+2)
_RR=DA({ 1C+3}
ETAS=ETASO

4) 1F{140~RR~ETAS0) 42456456

40 AlU=140-ETASO/RL

T BlO=le0/RLT T I
Cl0=—(RL+RR)I* {10~ ETASO)/(RR*RL)

E10=( (RL+RR )/ (RR¥RL) =14 U/RL1#{1sU-(ETASO+RR))

" D1l0=0e0
. GO TO. 43 |
56 D10={10-(ETASU~RL})/RL
Cl0==~11+0/RR+1Q/RLI* (1 40-ETASO)
£10={1+0~-{ETASC+RR})/RR
~Al0=0,40 -

'Bl0=0.0"
GO TO 43

- 42 0101(100-(ETA50*RL51/RL

£105-(1407/ (160U~ ETASO'+1.0/RL1*(1-0 ETAS0)
Al0=0.0
.. BlO=0.0 - ,
E10504,0 ‘ T o
43 DO 200 IE=]1sNEV
_ETA=EV(IE) :
T IF(ETAWNE«0e0) GO TO 27 T
10 ETA=ETA-0,000000]
2T D=SQRT(140-ETA#*2)

IF(DeEQoale) D=09999999
28 ETAS = ETASO
IF(ETASO-RL) 44945945
44 ETAS=060
C = SGRT(1l.0U- ETAS**Z)
E =(ETAxC *ETA&*D _ IIIETA*C +ETAS®D

=

00001730

‘00001740

00001750

00001760

00001770
00001780
00001790

Q0001800

J0001810
00001820
20001830
J0001849Q
Q0001850

00001860

00001870
00001880

00001890

000019400
0Q001910

00001920

00001930
000G19640
00001950 -
00001960
00001970

- 00001980

00001990

- 00002000

00002010
00002020
00002030

- 00002040°

00002050

. Q0002060
- 00002070

00002080
00002090

"T0000210077
00002110

00002120
00002130
00002140

00002150



ont

11
12
14
45
49

16

18 PS

39
46
48

47

51

52

55
58

53

57

G s (1o G+ETAXETASHD #C
IFLEY 9410911
E = ABS(E )

IF{G) 12410914
G = ABS(G |

1/ (100, ETA*ETAS-D *C )

EMTPH=( (ETAS-ETA)}*ALOG(E)-ETAS*ALOG(GI+2+%#( ACOSLETAS)I*DI/PI

L=0

K
K
C = SQRT{1e0-ETAS*R2)
H

= SQRT( ABS{{1.0-ETA*ETAS-D

.0 = SQRT( ABS{{1+0+ETA*ETAS-D

IF(H) 16410916

IF(O) 18+10518

=~( ({ETAS-ETA)##2) % ALOG(H
+{4o#ETASR( ACOSIETAS)

IFLETASO-RL) 46947947

IF(L) 4Br04Bs47T

PSZERQ  =PS

ETAS=ETASQ

L=L+]-

GO TO 49

IF(K-2) 29344

PSO  =PS

IF(ETASO-RL) 50351151

IF{1s0-RR-ETASU) 52450450

ETAS*ETASO+RR

GO TO 5

ETAS=ETASO-RL

GO TO 5

1F LETASO~RL) 53955555

IF(1e0-RR-ETASO} 57,58,58

PSRR  =PS

ETAS=ETASO-RL

N

GO TO0 5

PSRR =pS

PSRL  =0e0 =

GO TO 59 - T
PSRL =Ps

PSRR =0a0

EMTPH 2040
PSZERO 2040
GO TO 59

#C 3710 0+ETA*ETAS+D *

#C y/ (1e0-ETA*ETAS+D *C
C

1+ ((ETAS+ETA #uZ2 )% ALOG(Q }
)=2+#C1#D )/ (6628318%(1—-ETAS))

Q0002160
00002170
00002180
00002190
00002200
00002210
00002220
00002230
00002240
00002250

11100002260
11100002270

06002280
00002290
00002300
00002310

00002320

00002430
00002340
00002350
000021360
00002370
00002380
00002390
¢0002400
00002410
00002420
00002430
00002440
00002450
00002460
00002470
00002480
00002490
00002500
00002510
00002520
20002530
30002540
00002%50
00002860
00002570
00002580



™t

4 PSRL  =PS
EMTPH 2040
PSZERQ =040 ‘

59 PS  =ALO*EMTPH  +B1O#PSZERQO  +C1O0#PSG  +D1O*PSRL
200 S4I1E+IW)=PS '
60 TO 300
FLAP OR KRUEGER TvPE LOAD SHAPE
201 PHII= ACOS(EL} '

-~ PHI1O= ACQS(ER)

‘DO 250 IE=1sNEV
ETASEV(IE)

PHI= ACOSIETA)
P1sABS(PHI~-PHII) /240
P2=(PHI+PHILI)/ 240
IF{PLeNEL0+0} GO TO 202

) C1=ﬁ'0 o
GO TO 204 N

202 Cl=(EL-ETA}®ALOGISIN(PL)/SIN(P2))
204 C2={EL+ETA}#ALOG(CDS(P2)/COS(PL))
"P1=ABS{PHI~PHIO) 720
P2={PHI+PHIO) /20"
IF(PlaNE«C40) GO TO 206
C3=0e0
‘GO0 TO 208
206 C3=(ER-ETA)#ALOG(SIN(PLI/SIN(P2))
208 Ca={ER+ETA)®ALOG(COS(P2)/COSIPL))

210 SCIESIWY=(CL4+C2~-C3- C4+2-*51NIPHI}*(PHII—PHIOIi/PI

250 CONTINUE
300 RETURN
END

#*DECK MSOLX

SUBROUTINE MSOL X (NKT-NQToNCB’AA!B IDr

+E]1O#P5SRR

HOUSEHOLDER METHOD FOR SOLVING SET OF LINEAR R

) " SIMULTANEQUS EQUATIONS —
_LARGE _  BUIDs1)sAALIDs 1_'__, S
LARGE DUM(918121-A(102!103l’AR(2043 2IL(1021
NKTP=NKT+NCB |

DO 10 JelsRKT
DO 10 K=JsNKTP

00002590
00002600
00002610
00002420
00002630
000602640
00002650

- 00002660

Q0002670
00002680
00002690
00002700
00002710
00002720
00002730
00002740
00002750
00002760
00002770
00002780
00002790
00002800
00002810
00002820

- 00002830

70002840

0002850
Q002860
00002870
Q0002880
00002890
00002900
00002910
00002920

00002930

00002940
00002950

“00002960

00002970
00002980
00002990
00003000
00003010



AR

10
20
22
24

30

40
50
60

70
80

90

170

180
200
210
220

AtJrK) = 0,0
DO 60 K=1NQT
DO 22 I=1sNKT
ARLII=AALK» 1)
DO 24 J=1s»NCB
NKTJ=NKT+J
ARINETI)I=B(KsJ)

DO 50 I=1sNKT

R 2 SQRT(A(Is1) *% 2 4 AR(I) %%2)

IF(R «EQe Ge0) GO TO 50

C = AllsI}t /7 R

S = AR(I1) / R

DO 40 J=IsNKTP

T2 = C ®» AilsJd) +# 5 ®* AR )

ARTJ) = =5 # A([4dl + C * ARLJ)
Atlsal = T2

CONTINUE

CONT INUE

IT1 =1

DO 80 I=1sNKT

IF{A(I4]) olLEe Ue0Q0QUOUL)Y GO TO 70
Lty = it

If = 11 + 1

GO TO 80

ILéry = 0

CONTINUE

DO 250 J=1sNCR

NKT J=NKT+J

DO 90 I=1sNKT

AR(1)=0.0

TI=aNKT

NO 210 I=1eNKT

IFCILCIL) oLEe Q) GO TO 210

JI = TL(ID)

IF(ET = NKT)Y 170s 2004 220

IK = 1T + 1
DO 180 K=IKoNKT
ARLII) = AR(II)Y = AlLJI+K} ® AR(K)

AR(III=(ARCIII+ALJIoNKTUII/ZALIL 1)

11=11=-1
CONT INVE
DO 240 I=1»NKT

00003020
00003030
00003040
00003050
00003060
00003070
00003080
00003090
00003100
00003110
00003120
00003130
00003140
20003150
10003160
00003170
00003180
00003190
00003200
00003210
00003220
00003230
00003240
00003250
00003260
00003270
00003280
00003290
00Q03300
0000631310
00093329
00003130
00003140
000031350
00003340
00003170
00003380
000031490
00003400
00003410
00003420
00003430
00003440



260 AAllsJ)=AR{T)

250 CONTINUE 00003460
RETURN 70003470
END 00003480
#DECK RDATA 00003490
SUBROUTINE RDATA 00003500
C : : 00003510
C* PR READsPRINT AND TEST INPUT DATA 0u00 3520
C 00003530
COMMON/DAT/ DA(5000) 00003540
DIMENSION  wJS(1} - - _ 00003550
EQUIVALENCE (DA(4) s XMACH) sy iDA{12)+PRII} s(DA{12051»WNV50)00003560
2+ (DAL1206) sWNVST) 9 (DAIL169U} »WJS) s(DAC1270}»WNVC) s (DAL1271)sWNVS) 00003570
39 (DAL1272) sWNPCY s IDA(T12T73) sWNPS) »IDAL12T4)+FNVX) s (DA(1275) sFNVY) 00003580
4o(DAL1276)sFNDV)Y s (DAC12T7)sWNJIC) »(DALLI2781sWNJIS)»(DALTI279) sFNJIX) 00003590
5elDAC12B0) sWNU) o(DA{1281)sWNW) »{DALLIZ2821+FNF) +(DA(2492)+PDA) 0Q0Q03400
69 (DA{2507)sPNVCI+ (DAI2508) sPNVS) »{DAL2509)sPNU) +(DAI2511)sPNJC) 00003410
7+(DA(3390)sXNB) »(DAI3394)sXNPL} »IDA13395)sXNP2)»(DA(4705) sBNVX) 00003620
Be(DACATO6)sBNVY ) s IDA(4TOT) »BNDV) +IDAC4TOB) +BNIX)} +{DAL4TO9)sBNF) 00003430
o ) . 00003540
COMMON/CFG/ I1DBsIDF+IDWIDP s IDNsNQB #NGF + NQW » NQP s NON 00003550
1 "sNKB s NKF s NKW s NKP s NKN 00003460
= COMMON/CRG/ PlsPIl4sRCIBETA»SINDP»COSDP 00003570
W COMMON/CPB/ NVXBNVXMBINVYB+NDVB*NVBB +NVBPB*NFB#NJXB 00003480
‘ COMMON/CPF/ NVXF sNVXMF sNVYF sNDVF s NVBF s NVBPF s NFF s NJXF 00003690
COMMON/CPW/ DW1(9) sNUSNWINVCsNVSINJIC s NJSsNVSOYNVSI 00003700
COMMON/CPP/ DP1(T7)sNVCPINVSPINJICP INUP ) 00003710
COMMON/ CPN/ NBsNP1sNP2»NOBP oNT 00003720
C ' o , 00003730
C# READ INPUT DATA 00003740
. CALL DECRD (DA(1}) 00003750

C* PRINT INPUT DATA 000037160
J=1 00003770
WRITE (6+10) Js(DA(I)sl=2194) 00003780
10 FORMAT (59H] #% SUBSONIC INTERFERENCE PRESSURE PROGRAM * INPUT DAT00003790
1A ##/7/71H 1634F1966) . 00003800
] 00 20 1%5,4996,5 00003810
IF{DAIT JeNEs0Us0}) GO TO 12~~~ 7777 ) "7 00003820
IF(DA{I+1)eNEWQ=(Q) GO TO 12 00003830
IF{DA(I+2)«NE+O+0) GO TO 12 00003840
IFIDAl1+3)oNE«C«0O} GO TO 12 00003850
IFIDA(I+4)sNEsCeG) GO TO 12 0003860
: 00003870

GO TO 20.

00003450



T

C»

C#

C#*

12 WRITE (6914) T+DALI)oDACI+1)sDAUI+2)sDALTI+3)sDA(T+4)

14 FORMAT (1H 16+5F19.6)
20 CONTINUE

32

40

INITIAL
NQB=0
NQF =0
NQW =0
NQP=0
NQN=0
NKB=0
NKF=0

_NKW=0

NKP =0
NKN=0
IDB=DA {4000}
IDF=DA(4001)
IDW=DA{4002)
1DP=DA(4003)
IDN=DA(4004)
REWIND 12

INITIAL FUSELAGE
IF(IDB.EQ.O) GO TO a0
REWIND 19
REWIND 23
NVXB=BNVX
NVXMB=NVXB-1
NVYB=BNVY
NOvB=BNDY
NVBB=NDVB#*NVYB
NvBPB=NVBB+1
NFB=BNF
NJXB=BNJX
NKB=NVYB#*NFB
NQB=NJXB*NVYB
NPT=NVXMBRNVEPB
IF (NPT 2.E«40Q00) GO TO 40
WRITE (6032)
FORMAT {31HO #% FUSELAGE ®# TOO MANY POINTS)
GO TO 200

INITIAL FANPOD
IF(IDF+EQe0) GO TO 50
REWIND 20
REWIND 24

00003880
00003890
00003900
00003910
00003920
00003930
00003940
00003950
00003960
00003970
00003980
00003990
00004000
00004010
00004020
00004030
00004040
00004050
00004060
00004070
00004080
00004090
00004100
00004110
00004120
00004130
00004140
000041%0
00004160
10004170
00004180
00004190
00004200
00004210
00004220
00004230
00004240
00004250
00004260
00004270
00004280
00004290
00004300



GHT

C*

C»

42

50

NVXF=FNVX 7
NVXMFaNVXF=1 _ jyve = EuvY
NDVF=FNDV | -
NVBF =NDVF #NVYF
NVBPF=NVBF+1

NFF=FNF

NJIXF=FNJX

NKF ZNVYF #NFF

NGF =NJXF¥NVYF

NPT =NVXMF #NVBPF

IF (NPT oLE#4000) GO TO 50

WRITE (642)
FORMAT (29HO *» FANPOD * TOO MANY POINTS)

GO TO 200

INITIAL WING
IF{TIOWSEQeQ) GD TO 60
REWIND 21 ' :
NVC=WNVC
NVSO=¥WNVS50
NVSI=wWNVSI
NVS=NVSO
IF(IDFaNE«Q) NVS=NVSO+NVSI
IF{NVS+EQeQ)} NVS=WNVS .
NJC=WNJIC
NJSSWNJS
NUwRU -

- NW=WNW

52
54

60

"REWIND 227

IF(NWeNEO) GO TO 54
NW={NVS+11/2
NJS=NW
WJS({1i=10
DO 52 1=2+NJS
WJISL{T)=WJIS5(I=1)+1e0
NKW=NUSNW
NQW=NJC#NJS :

' INITIAL PYLCN
IFLIDPeEQeU) GO TO 70

NVCP=PNVC(
NVSP=PNVS

" NJCP=PNJC

NUP=PNU

NKP=NUP®NVSP

o Aot [

00004310

00004330
00004340
00004350
00004360
00004370
00004380
00004390
00004400
00004410
00004420
00004430
00004440
00004450
00004460
00064470 -
30004480
00004490
00004500
00004510
00004520
00004530 -
00004540
0004550
00004560
00004570
00004580
00004590
00004600
00004410
00004620
00004630
00004640
00004850
00004660
00004670

00004680 "

00004690
00004700
00004710
00004720
00004730



oHT

C#*
10

71

T2

160

1062
110

NQP=NJCP®NVSP

INITIAL NACELLE
IF{IDN«EQeQ} GO TO 100
REWIND 9
REWIND 10
REWIND 11
REWIND 16
NB=XNB
NP1=XNP1
NT=NP1-1
IFINB«EQel) GO TO 71
NP2=XNP2
NT=NT+NP2-1
NEN=NT
NGN=NT
IFINToLE«140) GO TO 100
WRITE (672)
FORMAT (30HO #*% NACELLE * TOO MANY POINTS}
GO TOo 200

TEST TOTAL POINTS
NKT=NKB+NKF+NKW+NKP
IF(NKToLE«450) GO TO 110
WRITE (6+102)
FORMAT (30HO ## RDATA * TCOO MANY UNKNOWNS)
GO TO 200
NOBP=NGB+NQF +NQW+NQP

- IFINOBP+LE+B60) GO TO 120

112
120
130

200
210

220

"COSDP=140

WRITE (6112}
FORMAT ( 30HO ## RDATA # TOO MANY EQUATIONS)
GO To 200
IFIXMACHeLTele} GO TO 210
WRITE (69130}
FORMAT (33HO #*% MACH GREATER OR EWQUAL TO 1.0}
CALL EXIT
BETA=SQRT{14~XMACH##2) _

INITIAL PYLON DIHEDRAL ANGLE
SINDPF0.0 . ) L o
IF(IDP+EQeD) GO TO 220
PDAR=PDA/RC
SINDP=SIN(PDAR)
COsSDP=COS(PDAR)
RETURN

000064740
00004750
00004760
00004770
30004780
0004790
00004800
00004810
00004820
00004830
00004840
00004850
Q0004860
00004870
00004880
00004890
00004900
00004910
00004920
00004930
00004940
00004950
00004960
00004970
00004980
00004990
00005000
00005010
00005020
Q0005030
00Q05040
00005050
00005060
00005070
00005080
00005090
00Qu5100
00005110
00005120
00005130
00005140
00005150
00005160



Nt -

aNa¥aBataNalaEalse'

*DECK

15
16

.1?
17

18

22

T2k

26
28
30

40
50
60
160

*DECK

END
DECRD

SUBROQUTINE DECRD (DATA}

I

DATA IBLANK/10H
READ A CARD AND TEST IADD.
READ(5+16) 1 IDATA
FORMAT(8A10)

IF{EOF(5))

&02196U

/

THE FUNCTION OF THIS ROUTINE IS TO READ SINGLE-PRECISION REAL NUMBERS
FROM CARD COLUMNS 13-72 WITH A 5E12.0 FORMATe THE DATA IS5 STORED INTO
THE ADDRESS OF THE FIRST ARGUMENT MINUS ONE PILUS THE CONTENTS OF CARD
COLUMNS 2-12 AND THE FOLLOWING FOUR LOCATIONS.
CONTAINS 12 BLANKS» NO DATA IS STOREDe CARDS ARE READ AND DATA 15
STORED UPTO AND INCLUDING A CARD WITH A MINUS IN COLUMN ONEe.

IF ANY DATA ITEM

.DIMENSION DATAIII’ADATA(SItIDATAll7)1IIDATA(8)

35 33k A9 U k36 b 0 3 I 3 3 W 30 6 46 W66 IE A N 2

DECODE(72217s I1DATA) IADDsADATA
FORMAT (1129561240}

DECODE(80s18+1IDATA)IDATA

FORMAT( 12X+ 17A%}

JE1ADD -

1F (IADD) 2254024

J==J

TEST FOR BLANK FIELDS AND STORE NON-BLANK FIELDS.
DO 30 I=1+5

L=3#]

KR -2 :
DO 26 M= Kot
IFCIDATA(M)~IBLANK 28926128

CONTINUE
GO TO 30

DATA{J)=ADATA(I}

JeJ+l

IF(1ADD) 100540515
ERROR PRINT OF BAD CARD IMAGE- ***i*l***i**i****i********i*******

WRITE(6+50) IADDs IDATA
FORMAT { 17THODECRD ERe CARD=(1112+17A4+2H) )
CALL EXIT

RETURN
END
GEOM

PR R R TR R

00005170
00005180
00005190
00005200
00005210
00005220
00005230
00005240
00005250
00005260
Coo05270
00005280
00005290
00005100
00005310
00005320
00005330
00005240
000051350
00005360
¢0005370
000051380
Q0005390

00005400

000054190
00005420
00005430
00005440
000055450
00005460
00005470

00005480

30005490
00005500

100003510

00005520
00005530

00005540

00005550
00005560
00005570

00005580
_009055?0 By



gnt

C»

10

20

22

24

1
2

SUBROUT INE GEOM
CONTROL PROGRAM FOR GEOMETRY RQUTINES

COMMON/DAT/ DA(S0001}

DIMENSTION WJCI1)sWJS(1)

EQUIVALENCE (DA(1660)sWJC) s(DAL1690) sWIS)
s(DA(BTISFOX}  »{DA(1460)sFVX) +{DA(2490)sATP)
s (DA(4015) sBOX) »(DA(4735) sBVX)

COMMON/CFG/ IDB+IDFs1DWsIDP s IDN

COMMON/CPB/ NVXBsNVXMBsNVYB sNDVB*NVBB sNVBPB sNB

W e

TTE=WJS(Y)

COMMON/CPF/ NVXFsNVXMF sNVYF sNDVF o NVBF s NVBPF s NF
COMMON/CPW/ DW1{13)sNJCINJS

LARGE BOUL3000) +DB1{130Q0UY+XBB{40UQ} +sYBBL4OUQ) +Z2BB(AQUQ)
sDFLIIIYT0Q) »XBF (4000 +YBF(40Q0) «ZBF (40001
sEV(52) s XLVIS2) s XTLV(52)
+DMI(1550) LEP(3Q) ¢ XTLP(30) s XQOCP{30)
sDMZL10850) +CF (501

START
IF{IDBsNEel} GO TO 10
CALL BXYZ
CALL BQPTS
IF{NB«GT«0) CALL BCLS

IF{IDF«NEs1) GO TO 20
CALL FXYZ
CALL FQPTS
IF(NFaGTeO} CALL FCLS

IF({IDW.NEe1) GO TO 30
CALL WXYZ

CALL RTWI

CALL MATCS

DO 22 J=1sNJS o
EPLJ)=EVIIE)

XTLP(J)=XTLV(IE)

DO 24 J=1sNJC

14=WIC(J)

XOCP{ J}=CFILTJ+1)

00005600
00005610
00005620
00005630
00005640
00005650
00005460
00005670
0U005680
00005690
00005700
00005710
00005720
00005730
00005740
00005750
00005760
00005770
00005780
20005790
10005800
00005810
00005820 -
00005830
00005840
00005850
00005860
00005870
00005880
00005890
00005900
00005910
00005920
00005930
00005940
00005950
00005960
06005970
00005980
00005990
00006000
00006010
00006020



64T

IF (DA£2000) eNEsQ40) CALL WTZCS

IF(IDPWNEe1) GO TO 40

IFIATPLGT4140) GO TO 34
CALL PXYZ (NVXB:NDVBvNVBPBoBOX’BVXoXBBoYBBULBBl

GO TO 36
CALL PXYZ {NVXF;NDVFsNVBPFsFOXsFVXpXBF-YBF.ZBF)
IF{DA(3000)«NE+0s0) CALL PTZCS =~ 77

IF(IDNeNEe1) GG TO 50

CALL NXYZ

"RETURN
END
BXYZ

- SUBROUTINE BXYZ

kiCOMHONiDAf7Wb§1§ﬁOGE ST

T EQUIVALENCE
1+4DACKO09 ) s FLOT 1 o {DA(L4OLI0YsFTHT) |
2 {DA(4020)sFNXS)
s{DALA0Q0)Y¢RZS)
s {DALAKIAG Y+ 2ZIM)

"2s{DA(401T) eFOZT
33{DAL4051)sTYS}
4o LDALB6OOY s YYM)

L ARGEﬁ N

B YMAX(150)

C
30
36
C
49
c
50
*DECK
<
Cs
€
C
<
.
S
C
wC

1

DIMENSION

TR XMCUT)YeZ2ZMULYIFZCHLY)

CALCe COORDINATE OF BODY VORTICES (XB’YBvZB)

KS(l)vTYb(l?vRZS(l]9FVX[1)!FVT11)vFJX(1)9YYM(1)

(DA(4005) sFCD) » {DAL4OUT) 9FMF 1) 5 (DA{4Q0B ) sFCP)

5+({DA{GTOT) s FNDV} 2 (DAL 4T35) +FVX)

COMMON/CRG/ PIsPl4sRCBETA

*9YB(4000)
 19STH{400)
2+8TC{150)

3eR5(30)

. NKS=FNXS

»SA

+ZB{4000)
2 CTHI400)

TeCTC {150

s STS(30)

»FVXL {150}

INITIAL

BOU ¢3000)

» TH{400)
sVXT1150)
2ZIM{150)
s XMCL {34}

ey -

ek b

»{DAL4OL5) sFOX)
s{DA(4021)9XS)

»({DA(4016) sFOY)
"2 (DA(4050)+FNTY)

s (DAL45E5) sFNXM) 2 (DAL45661) s XMC)

»(DAL46TO) +FZC)
+{DA{4885) *FVT)

3DM1( 117007 sAXY {6507 "
sFAN(23700) sWIN{23430) sPYL(6061)

sVX2TI50Y

P YM{150) -
1YMCL(3§I

SAYZU650)

$ZC1(1507

s Z2C(150)

»ZZML(34)

» {DALLGTQ5) s FNVX)
s (DAL4905)sFUX)

COMMON/CPB/ NVXsNVXM» NVY;NDV’NVBiNVBP!NF!NJX9IFBE’SINA’COSAvFAREA

s XB 140001
+CEL (3700)

»ZC2(150)

+FLCL{34)

G0006030
00006040
00006050
00006060
00006070
00006080
00006090
20006100
30006110
00006120
00006130
04006140
00006150
00006160
060006170
00006180

00006190

00006200
00006210

00006220

00006230
00005240
00006250
00006260
00006270
00006280
00006290
00006300
00006310
00006320
00006330
000061340
000061350
00006360
00006370
000061380
0000613190
00006400

. 00006410

000064620
00006430
00006440
00006450



04T

Cw

Ccn

10

20

39

40
50
60

10

80

100

120

NTY=FNTY
NXM=FNXM
FNVXM=FNVX-1e
FNVB=NVB

CALC LONGITUDINAL PARAMETER X

FvX(1}1=040
FYXINVX)=FCD
IF(FLOI) 30910450

EVEN DELTA PHI
DPHI=P 1/ (FNVIM=1e)
PHX=DPHI/2»

FCD2=FCD/24

DO 20 I=2sNVXM
FVX( ] )=FCD2~FCD2#COS(PHX)
PHX =PHX+DPH!
GO 1o 50

EVEN DELTA X
DX=FCD/ (FNVXM~14}
FVX(2)=DX/2e
DO 40 I=3sNVXM
FYX{1)1eFVX{I=1)+DX

CALC LATERAL PARAMETERS
IF(FTHI) 1209120460

INPUT THETA LIST
IF(FNDV.GTele) GO TO 80
DO 70 1=1sNVY
TH(II=FVT{I)}
THINVY+1)=180.
GO TO 140
1C=0
FYTINVY+1)3180s
DO 100 I=1sNVY
DTH=(FVT{I+1)~FVTLI1}/FNDV
I1C=1C+1
THUICI=FVT(IT)
DO 100 J=2+NDvV
Ic=ic+1
TH{IC)=THI{IC-1)+DTH
THIIC+1)=180.
GO TO 140

EVEN DELTA THETA
DTH=180a/FNVE
TH{1)=0.

0u006460
QV0064T0
00006480
00006490
00006500
00006510
00006520
00006530
00006540
00006550
00006560
00006570
00006580
00006590
00006500
00006610
00006620
00006630
GO006640
00006450
00006460
60006670
00006680
00006690
00006700
Q0006710
00006720
00006730
00006740
00006750
00006760
00006770
00006780
00006790
20006800
10006810
00006820

00006830

00006840
00006850
00006860
00006870
00006880



TST

DO 130 [=2+NVBP

130

140

150
o

151

THEII=TH(I-1)4DTH
: SIN-COS THETA

DQ 150 I1=1sNVBP

THR=TH{ I 1/RC

STHE I 1=SINt THR)

CTHU E1=COS L THR)

'SHIFT ARRAYS TO LCM FOR™CODIM -

DO. 151 L=1sNVX

FVXLEE)=FVX(1)

DO 152 F=1sNXM

XMCLET)y=XMC{T)

- YMCLIT)aYYMU])

152
Cs

153

154

160

170

180
190
192
200

210

230

. CALL CODIM _

0 DX=FCD/ 1000,

ZZML(1)=2ZMTY
FZCLtI)=FZCIT)
CALC CAMBER AND MUTIPL!CATION FACTORS
IF(NXMeNE«Q) GO TO 154
DO 153 ‘I=1sNVX
YM{I}=1.
FETE S 5.0 TR
ZCt1)=0e0 -
GO 10 192 s
CALL CODIM (XMCLoYMCLiNXMiFVXL!YMsNVX)f"”'
IFIABS{FMF1)eEQels0) GO T0 180 ' -
Do 170 I*IvNVX
ZM{T)=YM(T)
GO TO 190
CALL CODIM (XMCL.ZZML!NXM!FVXLsZMlNVX!
CALL CODIM {(XMCLsFLCLONXMeFVXL s ZCaNVXY
IF(FCPI) 22092205200
PERPENDICULAR TO X-AXIS
DO 210 I=2sNVX o
STC(1)=040
CTC =], )
GO 10 250
PERPENDICULAR To CAMBER LINE

T T T

P e+ hn W - —— e e e =y

DXH=DX/ 2

DO 230 I=2:NVX

VX1(TI=2)=2FVX(T)+DXH

UX2(I=11=FVX{I)~-DXH )
CALL CODIM (XMCL oFZCL sNXMOVX19ZC1 sNVXM)
EXMCL s FACL SNXM3VX292C2 INVEM)

00006890
00006900.
00006910
00006920
00006930
00006940
00006950

0006960

00006970
QQ006980
00006990
Q0007000
00007010
00007020
00007030
00007040
00007050
Q0007060

00007070

Q0007080
00007090
00007100
00007110
30007120
00007130

GC007140

00007150
00007160

© 00007170

00007180
00007190

00007200
. 00007210

00007220
00007230
00007240
00007250 .

T 00007260

00007270
00007280
00007290
00007300

09007310



A

C»

240

250

319
320
330

340

350

DX2=DX%DX
DO 240 I=2sNVX
DZ=ZC21(1~1)~2C1(1~1)
DH=SQRT(DX2+DZ#%2)
STC(1)=D2/DH
CTC(I)=DX/DH
TABLE LOOKUP FOR RADIUS AT EACH POINT
INPUT (R VS THETA) VS X
CALL CODMT (NXSsNTYsNVBsTYSaRZSsTHeXB)
L=1
DO 350 I=2sNVX
DO 310 J=2sNXS
IF(FVX(1I1=XS(J)) 32093209310
CONT INUE
RAT=040
G0 'To 330
RAT=(XS{J)=FVX{1))/{XS(N)=XKS(J-1)}
K=J )
DO 340 IT=1,NVB
L=L+1 '
ZBIL)sXBIK)-RAT®(XB(KI-XB(K-1)}
K=K +NXS
L=b+l
Li=»L-NVB
2BIL)1=2B(L]1)
CONT INUE '

CALC XBsYBsZiB AND INTEGRATED LOAD PARAMETERS

XBl1)=0,0

YB{1)=0,0

Z2B(1)=0,0

YMAX{]1)=2Q.U

FAREA=O40

L=1 :

DO 390 IX=2NVX

CleZMUTX)*CTCLIXY

IF{FMF1eLT 40,0) ClaYMUIX)#CTCIIX)
YMAX({IX)=040 S

DO 360 [Y=1sNVBP

L=aL+]

C2=LBlLI%CTHLIY)
IF{FMFI1eGE«Q40) GO TO 352
YBUL)=ZC{IX)+CLl=ZR(L ) #S5THITIY}
ZB(L)=C2¥ZMLIX)

00007320
00007330
00007340
00007350
00007360
00007370
00007380
00007390
00007400
00007410
00007420
)0007430
0000 7440
00007450
00007460
00007470
00007480
00007490
Qu007500
00007510
00007520
00007530
00007540
00007550
00007560
60007570
00007580
00007590
00007600
00007610
00007620
00007630
00007640
00007850
00007560
00007870
00007680

00007690

00007700
00007710
00007720
00007730
00007740



£6T

C»

352

354
356

360

1390

C»

¢

DO 460 IX=1sNVXM

410

himfj;i“
JXaFJX{(1}

GO TO 354
YBIL)=YM{IXI#ZB (LI *STH(IY)
ZBILY=ZCIIX)Y+C1%C2
XBAL)=FVX{IX)=C2#STC{IX)
IFLYBILY«LEeYMAX(IX)) GO TQO 360
YMAX(EIX)=YB(L) '

CONT INUE

FAREA= ( YMAX{ IX)+YMAX( [ X~ 1)1*(FVX(IX)—FVX(IX 1’)+FAREA'

CONT INUE

1FBE=0

TFLYMAX(NVX)4GTe0,001) IFBE=1

SETUP FOR COEFFICIENTS

AXY AND AYZ=2%PROJECTED AREA

P wedara e s B .= - - [ PR - e e

NCa0
5A=0,0
M2=2

IF{IXeLEWJdX) GO TO 410
IF(1JeGEsNJX) GO TO 410
1JalJ+l

JX=FJX(1J)

00 450 IY=a1sNVY

- IF({1XeNEeJX} GO TO 420
- NC=NC+1

420

AXY(NC)=040
AYZ(NC)=040

DO 450 181 sNDV
IF(IXeGTel) GO TO 430

AX=YB(M2 ) #XB(M2+]1)=YB(M2+1}#XB (M2)
AY=YB(M2)#ZB(M2+1)-YB(M2+1)%#2B(M2) A
AZ=XB(M2)#ZB(M2+1)-XB(M2+1}%ZB(M2) \
GO _TO 440

430 Ml=M2-NVBP

| Y3=YBIML+11-YB(M2)

X&=XB(M2+1)-XBIM1)
X3=XB{(M1+1)-XB(M2)
Y4zYB(M2+1)=-YB(M])

S OV U e e e e

00007750
00007760
00007770
00007780
00007790
00007800
00007810
00007820
00007830
00007840
00007850
00007860
00007870

00007880

00007890
00007900
00007910
00007920
00007930

00007940

00007950
00007960
00007970
00007980
00007990

00008000

00008010
00008020
00008030
00008040
00008050
00008060
00008070
00008080
00008090
00008100
00008110

‘00008120

30008130
00008140
00008150
00008160
00008170



st

440

445

450

660
Cw
500

510

#DECK

. C#

24=LB(M2+1)-2ZBiM]1)
23=28(M1+13)~-2B8(M2)
AXzYatX3-Y3%X4
AYsYLRZI3~Y3#124
AZ=XLRZ3~XARZY

IF(IXeNEoJX) GO TO 445
AXYINCI=AXYI{NCI+AX
AYZINCI=AYZ(NCI+AY
SA=SQRT(AXRE24AVHE24ALER2 )+ 5A

M2sM2+]

CONTINUVE o B
M2z2M2+1
COMPRESSe EFFECT AND TRANSLATE COORDINATES
DO 510 I=1lsL '
XB{I)1=XB8{1}+FOX
YB{1)=BETA®(YB(I)+FQY)
ZB(1)=RETA®(ZBL1}+FOL}
RETURN o
END .
BaAPTS ,
SUBRQUT INE BQPTS
FUSELAGE
CALC DIRECTION MATRICES AND COORDINATE OF CONTROL
POINTS Q

COMMON/DAT/ DALS50Q00)

Fuxtl)
(DA(4905) vFUX)

DIMENSION
EQUIVALENCE

COMMON/ CPB/ NVXsNRVXMsNVY o NDY s NVBoNVBP o NF s NJX

LARGE BOU{3000)
* 2 XQ(650) sY@{650) +2Q(650)
1 sTMX({650) TMY(8501 »TMZ(650)
2 __sTTX(650) »¥TY(650) »TT2(650}
3 s XN{650) SYNIES0Y T eZN(650Y T T o
A sDM1 {5200} +XB{4000) sYB(4UO0U) +2B(4000)

NOVH=NDV/2

START

00008180
00008190
00008200
00008210
00008220
00008230
00008240
00008250
00008260
00008270
00008280
00008290
00008300
00008310
00008320
00008330
00008340
00008350
000081360
00008370
00008380

00008390

00008400
00008410
00008420

- 00008430

)0008440

00008450

00008460
00008470
00008480
00008490
00008500
00008510
00008520
00008530
00008540
00008550
00008560
00008570
00008580
00008590
00008600



1C=0 ‘ o
K 1=NVBP+NDVH~-1
DO. 60: 1Y=1sNVY
K2=TY#NDV-K]
DO 50 IX=lsNJX
JX=FSXLIX)
J28JXRNVBP+K2
B T e R
IF(JX-1) 10+10+20
10 J3=1
Tl
GO 1O 30
20 J1=J2~-NVBP ' .
e AT e S i = e
30 IC=IC+1
XQTICI={XBL JII+XB(J2V+XB{ U3 +XB(I4)) /4
YQ{I ™" T SIYRYBUU2)HYBU3YHYB(J4L) ) /b
2OCICI=(ZB{ 1 1+28(J2)1+2ZB(J3)1+2B(J4)) /4
) Tﬂ1éxﬁ13514XEfjli+xBfJ41;XBIJ3f“"'“' - ‘ S T e
TM2=YB{J2)=YB(J1)+YB(J4)-YB(J3)
CTM3=228(J2)=-2ZB(J1)+ZBLJ41-2B(J3)
TT1=XB(JA)I~XBlI1VeXBUlJ41=xB{22) 77
TT3=ZB(J3)~2B1J11+2B(J4)~2B(J2)
TT2=YB(J3)~ YB‘JI)+YB(J4)—YB!J2)

GeT

R . e - Mimrhke m e mem St A e e e = mis meede m g e e Aere s s eke R

52143 =SQRT(TM1##24TM2#¥24TM3%%2)
53142=SQRT{TTI*#2+TT20%2+4TT32%2)

TMX(1C}=TM1/S2143

e IMYUICY=TM2/52143 ,
TMZ(1C)=TM3/52143 Tt
TTX{1C)=TT1/53142

TIY(1C1=TT12/53142

L TTZUIC)eTTI/S3NA2 T T

TK:TMY&ICI*TTZI!C}-TMZlIC}*TTYiICl

. o n = e e =, Jrae T i i e R 2 s A A A Ak | AR ST s s v bt asie b mmaenT

TZ=TMXCIC)#TTYC(IC)-TMY L ICI*TTX(IC)
SRXYZ=SQRT ( TXR#24TY##24TZ%%2)
XNCIC)=TX/SRXYZ
YN(1C)=TY/SRXYZ
50 ZNUIC)=TZ/5RXYZ

00008610

0000820

00008430
0000B&40

- 00008650

00008660
00008670

" 00008880 ~

Q0008490
00008700
00008710
00008720
00008730
00008740
0008750

00008760

000087170 -
- 00008780

00008790

00008800 7

Q0008810
00008820
00008830
00008840

- 000083850
- 00008860 °

00008870
00008880
00008890
00008900
00008910
00008920
00008930
00008940

- 00008950

00008960
00008970

00008980
- 00008990

00009000

-00009010

00009020

00009030



96T

60 CONTINUE

#DECK
C
C%
C
C
C
C»
C
10
20
C* .
30
C
70
- 90
C
100
110

RETURN

END

BCLS

SUBROUTINE BCLS

CALC CHORDWISE LOAD SHAPES FOR THE FUSELAGE

COMMON/DAT/ DALS5000)
DIMENSION FVX{1)sFil)
EQUIVALENCE (DAC4TLIU)«F) 1 (DALATAS51sFVYX) s({DA(4Q051+FCD)

COMMONZCPB/ NVXsNVXMsNVY s NDV sNVB sNVBP o NF

LLARGE BOU(3000) +DM1(7800) +PM(150925)
- sDM2(T03411sPHI(150) »CPH(150) »XOCI(150)
START
CALC X/C » COSI(PHI) AND PHI

DO 10 I=2sNVXM
XOC{1V1=FVR{1)/FCD
CPHI 112 o=24#X0CLI)
PHILI)= ACOSIGPHIT))
IFIXOC{NVXM)al.Ts1ls0) GO TO 30
WRITE (6920)
FORMAT {32H]1 ## BCLS * X/C GREATER THAN 1.0}
CALL EXXT

NOe« OF LOAD SHAPE LOOP
DO 200 J=1eNF
DO 90 I=2sNVAM
IF(F{1)eGEeleQ}) GO TO 100

LINEAR (LOAD SHAPES
DXC=X0C(1)=F(.J) '
IFIDXCeGTe040) GO TO TO
eMiTsJ}=0e0

Go To 90

PM{ 19 J)=DXC/(1e=F(J})

CONTINUE o

GO TO 200 o
TRIGe LOAD SHAPE

DO 190 I=2sNVXM

IFIF(J)=2e) 11091205130

PM{Tos I={1e+CPHII) I/SINIPHI(I})
GO To 190

00009040
20009050
30009060
Q0009070
00009080
00009090
00009100
00009110
00009120
00009130
00009140
00009150
00009160
00009170
00009180
00009190
00009200
00009210
00009220
00009230
00009240
00009250
00009260
Q0009270
00009280
00009290
00009300
00009310
060009320
000091330
00009340
000091350
00009360
00069370
00009380
000091390
00009400
00009410
00009420
00009430
20009440
30009450
00009460



LaT

-

120

130
140

150
190
200

YRZS(475)

PMLTo ) ml1e=CPHUTY)ZSINI(PHI(T})
GO TO 190 o
EF(AMODI{F(J)924)) 15091509140
PMEEs Y =SINGIF(J)=1e) /2. %PHILI))
GO TO 190
PM{T19 ) =COSIIFLI)=24)/2%PHIT]))
CONT ILNUE L
~ONT ENUE T
RETURN
END
FXY2Z
. SUBROUT INE FXYZ'
H.COﬁﬁﬂﬂfﬂﬁt{wPA§5°°0!‘}qmuw o
DIMENSION  X5(29) »TYS(36)
1 eFUX149) sYYMILT)
1 T s XMCt1 2 ZEML LY sFZCLY)
EQUIVALENCE {DA(5) sFCD}

T 44 (DAL16) sFCPLY T
- S5e{DACBT) »FOX)

. NTY=ENTY

49 YMAX (1509

19¢DAI29)IsFCTI) »(DAL21)XS)
2rlDAISSEE) s XMC)Y o (DAIGUOD) s YYM)
F3oiDALIZ2THYsFNDV) o (DAL 1460) o FVX)

s {DAL(BB ) »FOY)

69 (DA(20) sFNXS) o+ (DAI50) +FNTY)

COMMON/CRG/- PIsPI14sRCHBETA

COMMON/CPF! NVX’NV¥M’NVY-NDVsNVBsNVBP-NF’NJXoIFBE-SINA;COSA-FAREA

I e SA’

LARGE -7 aout3000)
#3XB{4000) T SYB(4000) +2B(4000)
1sSTH{4001 +CTH(400) »TH(400)
_295TCi150)  +CTC(150) - +VX1(150)
T3WRS130) Te8TSU30) 2 ZM{150)

SFVXL(150) oXMCL (34)

, INITIAL
NXS=FNXS '

TaYMU1507

s(DACLIT) sFLOIL)

"y IDALSY)TYSY
y(DALB35)2ZIM)

J r(DACLE10) oFVTYH
»IDACYIT20)sFuxy 7 T s

‘ CALC. COORD[NATE OF BODY VORTICES (XBaYBsZB!

tFVX{150)

s (DA(B9) ,F0OL)

s(DAI563) »FNXM)

sVX2(150)

sYMCL(34)

,Fusczsﬂoor.nmztloaoow.Axvteso:
WING23430)sPYLI6061)

+ZC1{150)

$2C{150)

sZZML (34)

»FVT(50)

s (DAC18)sFTHI)
»(DAL9U) sRZS)
+{DAL670) sFZC}
s (DA(15)sFMFI)

-(DA(IZTA)’FNVXl

yAYZ(650)
»CEL (3700

02€21(150)

TSYMIN(150)
sFZCLI34)

00009470

00009480

60009490
00009500

00609510

00009520
00009530

- 00009540

g0009550
00009560
00009570
06009580
00009590

- 00009400

00009610
00009620
00009630
00009640
00009650

" 00009660

00009670
00009680
00009690
00009700
00009710
00009720
00009730
00009740
00009750
130009760
00009770
00009780 -
Q0009790
00009800

00009810

00009820
00009830
00009840
00009850
00009860
¢0009870
00009880
00009890



QST

C#

Cx

10

20
30

40
50
60

T0

80

100

120

NXM=FNXM
FNVXM=FNVX=-1,
FNVB=NVB

CALC LONGITUDINAL PARAMETER X

FYX{1)=0,0
FVXINVX)=FCD
IFIFLOI) 30+10s50

EVEN DELTA PHI
DPRI=PI/(FNVXM-1)
PHX=DPHI/2
FCD2=FCD/ 24

DO 20 I=2sNVXM

FVX{1)=FCD2-FCD2*COS{PHX)
PHX=PHX+DPHI
GO 10 50
- EVEN DELTA X
DX=FCD/(FNVXM=14¢}
FVX(2)3DX/2.
DO 40 1=3,NVXM
FVX( B =FYX{I=-1)4+DX
: CALC LATERAL PARAMETERS

IF(FTHI) 1209120460

INPUT THETA LIST
IF(FNDV«GT+1ls) GO TO 80
DO TO I=1sNVY
TH(TII=FVT(])
TH{NVY+1)2360.
GO TO 140
1C=0
FVTINVY+11=360,
DO 100 I=1lsNVY
DTH={FVTLI+1)~FVT(I))}/FNDVY
IC=IC+1
TH(IC)=FVTILI)
20 100 J=2sNDV
IC=1C+1
TH{ICY=TH(IC-1)+DTH
THIIC+11=2360,
GO TO 140

EVEN DELTA THETA
DTH=3604/FNVB
TH{11=0,
DO 130 I=2sNVBP

00009900
00009910
00009920
00009930
00009940
00009950
00009960
00009970
00009980
00009990
00010000
00010010
00010020
00010030
00010040
00010050
20010060
30010070
00010080
Qa0l10090
00010100
00010110
00010120
00010130
00010140
00010150
00010160
00010170
00010180
00010190
00010200
00010210
00010220
00010230
00010240
00010250
00010260
00010270
00010280
00010290
00010300
00010310
00010320



641

C»

C*

130

140

150

151

152

153

154

160
170

180
190
192

200

210

220

230

DXH=DX/24

THITY=THII-1)+DTH
SIN-COS THETA
DO 150 I=1sNVBP .
THR=TH{I)/RC
STHII)=SIN{THR)
CTH({ 11=COS{THR)
SHIFT ARRAYS TO LCM FOR CODIM
DO 151 I=1.NVX
FVXLII)=FVX{T)

DO 152 I=1sNXM

XMCL(I)=xMC (1)

CYMCLUT)I=YYMLT)

ZZMLUTYy=2ZMLT)

FLCL(IY=FZC(1)
CALC CAMBER AND MUTIPLICATION FACTORS

IFINXM«NESO) GO TO 154
DO 153 I=1sNVX
YM(1)=1,
ZMtiI1=1e
2C(1)=040
60 To 192
CALL CODIM {XMCL » YMCL sNXMsSFVXL s YMsNVX)
IF{ABS{FMF1)eEQelesD) GO TO 180
NO 170 I=1sNVX :
ZMELysYMET)
GO To 190
CALL CODIM lXMCLoZZML’NXHtFVXL’ZMiNVX)
CALL CODIM (XMCLsFZCLsNXMsFVXL sZCINVX)
IF{FCPI) 22092209200

PERPENDICULAR TO X-AXIS
DO 21G I=2sNVX _
STCL11=0.0
CTC(!‘=1-
GO TO 250

PERPENDICULAR TO CAMBER LINE
DX=FCD/1000.
DO 230 I=2sNVX o
VX1(1=1)=FVX{1)+DXH
VX2(I1~1)=FVX{I}-DXH
CALL CODIM {(XMCLsFZCL sNAXMsVX13ZC1lsNVXM)
CALL CODIM (XMCLsFZCL sNXMsVX2+ZC2 sNVXM)
DX2=DX*DX =

00010330
00010340
00010350
00010360
00016370
70010380
00010390
00010400
00010410
00010420
00010430
00010440
00010450
00010460
00010470
00010480
00010490
00010500
00010510
00010520
00010530
00010540
00010550
00010560
00010570
00010580
00010590
00010600
00010410

- 00010620

00010430
00010640
000104650
00010660
00010470
00010680
00010690

‘00010700

60010710
00010720
00010730
00010740
00010750



09T

C*

'

240

250

310

120

330

340

350

DO 240 1=22sNVX
DZ=ZC2(1-1)1=-2C1{I-1)
DH=SQRT{(DX2+DZ#%2)
STC(T1)=DZ/DH

CTCC{I)Y=DX/DH
TABLE LOOKUP FOR RADIUS AT EACH POINT

INPUT (R VS THETA) VS X
CALL CODMT (NXSsNTYsNVRsTYSsRLSsTHeXB)
L=1
DO 350 I=2sNVX
N0 310 J=2eNXS

TIFIFVX(T)1-XS5(J)) 3209320310

CONT INUE
RAT=0,0
GO TO 330
RATE (XS{JV=FVX{ 1)1/ (XS(J)=X5(J=-1))
K=d ‘
DO 340 [T=1»NVB
L=L+1
ZBILY=XB(K)I~RATR(XBI(K}-XBI(K~-11})
K=K+NXS
L=L+)
L1=L=NVB
ZB{L)=ZB{L1)
CONT INUE
CALC XBsYB»ZB AND INTEGRATED LOAD PARAMETERS

- XBt1)=040

CYMAX{IX}=204,0

YB(1)=Qe0

ZB{11=0.0

YMIN{1)=040

YMAX(1)=0s0

FAREA=(QQ

t.=1

DO 390 1X=2NVX

Cl=ZMLIXI1®CTCLIX)

IF(FMFIWLT a0eQ) Cl=YM{IX)IHCTC(IX)
YMIN{IX)=1000000, L
DO 360 [Y=1.NVBP

Lz +]

C2=ZBILIRCTH(1Y)

IF(FMFI«GEWLQ4O}Y GO TO 352
YB{L1=ZC{IX)+C1#ZB8 L} #STHI1Y)

00010760
00010770
00010780
00010790
00010800
00010810
00010820
00010830
00010840
00010850
00010860
00010870
00010880
00010890
00010900
00010510
00010920
00010930
00010940
00010950
00010960
00010970
00010980
00010990
00011000
00011010
00011020
00011030
00011040
00011050
00011060
20011070
0011080
00011090
00011100
00011110
00011120
00011130
00011140
00011150
00011160
00011170
00011180



91

352

354

3640

390

C»
Cx

410

420

430

ZBLL)=C2%ZMLIX)

GO TO 354

YBUL)Y=YMUIX)#ZB (L) *#STHITY)

ZBCLY=ZC FIXI4C1#C2
XBULY=FYX(IX)-C2#STC(IX)
IFIYBIL«GTYMAX(IX)) YMAXEIX)=YBIL)
TFAYBAL) oLTaYMINCIX)) YMIN(IX)=YB (L)
CONT INUE’ | -
DY1=YMAX(IX}~YMIN(IX)

DY2=YMAX( IX~1)-YMIN(IX-1}

FAREA={DY1+0DY2) E(FVYX{IXY~FVXIIX=1))+FATEA

CONTINUE
IFRE=0
IF(DYI.GT-O-OOl] "IFBE=1

SETUP FOR COEFFICIENTS

AXY AND AYZ = PROJECTED AREA
I1J=1 '
JX=F2XI1})
NC=0
S5A=0.0
M2=2 .

DO 460 IX=1NVXM
IF(IXsLEeUX) GO TO 410
IF(IJeGEeNJIX) GO TO 410
1J=10+1

JX=FJXA T3}

DO 450 1Y=1sNVY
IF(IXeNEsJX} GO TO 420
NC=NC+1

AXY{NC)I=0e¢0
AYZINCY=0.0

DO 450 1=1NDV

IF{IXeGTel) GO TO 430
AX=YB(M2)1#XB(M2+1)-YB(M2+11#XB(M2}
AYSYBIM2)RZBIM2+1)-YB (M2+1) #2ZBIM2)
AZ=XBIM2)#ZBIM2+1)~XBIM2+1)1#ZB (M2}
GO TO 440

M1=M2~NVBP
X4=XB(M2+1)=-XB(M1)

00011190
00011200
00011210
00011220
0001230
00011240
00011250
00011260
00011270
000112890
00011290
00011300
00011310
000112320
000G11i330
00011a4Q
00011350
00011360
00011370
70011380
30011390
00011400
00011210
00011420
00011430,
DOOY1440
00011450

- 00011460

00011470

- 00011480

00011490
00011500
00011510
00011520

- 00011530 °

00011540
00011850
00011560
00011570
00011580
00011590
00011600
00011610



<91

440

445

450

460
C#

500

510

*DECK

SN ok

X3=XB(M1+1)-XB(M2}
Y4=YB(M2+1)-YB(M1)
Y3=YB(MI+1)=-YB{M2)
Z4=1B{M2+1)~ZB(M])
23=2BIM1+1)-2B{M2}
AXZYLRX3-Y3%X4
AY=Y4%Z3-Y3%Z4
AZ=Y4%73~X38l4

IF{IXeNEaJX) GO TO
AXY{NC)I=AXY(NCI+AX
AYZINC)I=AYZ{NC}+AY

445

SA=SQRTIAX*#24AYRH2LALHE2 ) +SA

M2=M2+]1
CONTINUE
M2=M2+1

DO 510 I=1sL
XB(I)=XB{1)Y+FOX

YB(I)=BETA*#(YB{[1+FOY)
ZB(1)=BETA#(ZB{[)+F02)

CALC DIRECTION MATRICES AND COORDINATE OF CONTROL

RETURN

END

FQPTS

SUBROUTINE FQPTS
FANPOD
POINTS Q

COMMON/DAT/ DA(5000)

DIMENSION  FJX(1)

EQUIVALENCE

(DAC172019FIX)

COMPRESSe EFFECT AND TRANSLATE COORDINATES

COMMON/CPF/ NVXSNVXMeNVYYaNDVsNVB*NVBPsNFsNJIX

LARGE
+ XQ( 650}

BOU(3000)

s TMX{650Q1)
s TTXL6501

+ XN{H650)

sDM1(3900)

»FUS(25000)

sYQ(650)
s TMY(650)
+TTY{650)
s YN(S5U)
s XB{400Q)

1 ZQR{650)
»yTHLL1650)
yTTZL650)
»ZIN( 6501

sYB(400Q) +ZB{4000}

00011620
Q0011630
00011640
00011450
00011660
00011670
00011680
30011690
20011700
00011710
00011720
00011730
00011740

00011750
00011760

00011770
Q0011780
00011790
00011800
00011810
00011820
00011830
00411840
00011850
00011860
00011870
00011880
00011890
00011900
00011910
00011920
00011930
00011940
00011950
00011960

00011970
00011980
00011990
00012000
00012010
00012020
00012030
Q00120490



£9T

10

START
NDVH=NDV¥/2
1€=0
K1=NVBP+NDVH-1
DO 60 IY=1.NVY
k2= [Y®NDV-K1
DO 50 IX=1sNJX
JX=FAXLIXY
J2FIXNENVBP+K 2
J4=J2+l
IF(JX=1) 10910520
J3=1
Ji=l

- /O TO 30

20

30

J1=J2-NVBP
J3EUI+]
IC=1C+1

XQUICI=(XBILI+XBII2I+XB(I314XB(J4) ) /4
CYQUICI={YBLJLI+YBIJ2)+YB(U3)+YB(J4) ) /4
ZOUICY=(ZB(JI)+ZB(I2)+ZBIU3I+ZB(Us)) /4

TMI=XB(J2)=XB{J1)+XBLJ4)-XB{J3)
TM2=YB(JS2)~-YB{J1)+YBRI{JG)~YBIJ3)
TM3=ZB(J2)-ZBl Y1 +ZB( J4)1-2B(J3)
TT1=XB{J3)=XB(J1)+XBlU4)-XB(J2}
TT3=2B(J31-2B{J11+4B1J4)~=LB U2}
TT2=YB(J3)1-YB{J114YBL U4 )~YBIJU2)

52143 2SQRTITMI#®2+TM2RE 24 TM3#%2)

S3142=SQRT(TT1I##2+TT2##24+TTIR%2})

CTMX(ICI=TM1/S2143

(JTZLICI=TT3/53142

TMY{ IC)I=TM2/52143
TMZ(ICY=TM3/52143
TTX{1C)=TT1/53142
TTY(IC=TT2/53142

TX=TMY(ICI*TTZ(IC)~TMZ(ICYRTTY(IC)
TY=TMZ (ICI#TTXLICH-TMALIC)*TTZ(IC]
TZ=TMX(ICI#TTIY{IC)~-TMY{IC)#TTXLIC)
SRXYZ=SQRT{TX®*#2+TY®RR24TI%%2)
XNCIC)=TX/SRAYZ

00612050
000:22060
00@12070
00012080
00012090
00012100
006612120
00012130
00012140
00012150
00012160
00012170
00012180

00012190

00012200
00012210

- 00012220

00012230
00012240
00012250
00012260
00012270
00012280
00012290
00012200
00012310
00012320
000122130

- 00012340

00012350
00012460
00012370
00012380
20012390
70012400

00012410
00012420

00012430
00012440
00012450
00012460
00012470



H91

laNala

C*

50
60

#DECK

10

20

30

70

90

100

YNCIC)=TY/SRXYL
INLIC)Y=TZ/SRRYL
CONTINUE

RETURN

END

FCLS

SUBROUTINE FCLS

CALC CHORDWISE tOAD SHAPES FOR THE FANPQD

COMMON/DAT/ DA{5000}
DIMENSION FVX(1)sF(1)
EQUIVALENCE (DA{1295)sF)

CD&&GN/CPF/ NVX sNVEMsNVYsNDV s NVB #NVBP s NF

LARGE BOUL3Q00) »FUS{25000)+DM1(7800)
1 ' sDM21 465911 yPHI(150) +CPHIL150)
START
CALC X/C » COS(PHI) AND PHI

DO 10.I=2sNVXM

XOC{ IV=FVvX({I)/FCD
CPH{I)=le=2%xX0C( ]}

PHI(I)= ACOS{CPH{I))
IF(XOC{NVXM) 4LTs1le0} GO TO 30
WRITE (620)

FORMAT (32H]1 *% FCLS * X/C GREATER THAN 1.0!
CALL EXIT

NOe« OF LOAD SHAPE LOOP
DO 200 J=1sNF

IF(F{1}+GEs1e0) GO TO 100
LINEAR LOAD SHAPES
DO 90 1=2sNVXM
DXC=XOC( [}~-F(J)
IF{DXCeGT4040) GO TO TO
PM{1+J1=040
GO TQ %0 . ..
PMITsJ)=DXC/L1e-F(J))
CONT INVE
Go To 200
TRIGe LOAD SHAPE
N0 190 I1=2»NVXM
IF(F(J)1=-2e) 11U9120s130

»{DA{1460)sFVX) s (DA{S)FCD)

sPMI100+25)
+X0C (150}

00012480
00012490
00012500
00012510
00012520
00012530
00012540
00012550
00012560
00012570
00012580
00012590
00012600
00012610
00012620
00012430
00012540
00012450
00012660
00012670
00012680
00012490
20012700
JO012710
00012720
00012730
00012740
00012750
00012760
00012770
00012780
00012790
00012800
00012810
00012820
00012830
00012840

- 00012850

00012860
00012870
00012880
00012890
00012900



49T

110
120

130
140

150

190
200

1 . !NESiNTBlNU!N“!NVC!NVS!NJC!NJS!NVSOONV&I INX
LARGE Bou¢3000: sFUST 250001 sFAN(23700)

1 yEVI52)  oXLVI52)  sXTLVIS2)

2 yDM1iB10)Y  swWPE{230) sWPT (601} '»DM2(11540)
"3 yCF1$50) yCFJE{50) +STHISO0) sACT(50)
4 sET(52) o XLTE52)  »XTLTI52)

- START
_ DTH=PI/WNVC _ o
DTH2=DTH/2e ) e ' o
TH=DTH2

PMUTeJ)={1e+CPHIIII/SINIPHI(I)}
GO TO 190
PM(EsJ)={1e=CPHII)I/SIN(PHILT))
GO To 190 ,
FF{AMODIF{J)s2e)) 1509150+140
PMIT s 2)I=SINIIFIJ)=1e)/2e*PHI{]))
GO TO 190
PMIIsJ)=COSI(F(J)-2s)/2a%PHI{I) ]}
CONTINUE

CONT INUE

RETURN

END -

wxXYzZ

SUBROUTINE WXYZ

" CALCe COORDINATE OF WING VORTICES AND CONTROL POINTS

COMMON/DAT/ DA(5000)
DIMENSION _ WPI(1)swPO(1)

EQUIVALENCE (DA{2) sWSPAN)
15 (DA{12101}sWPO) {DAL1260)swWPI)
2+ (DA(1208) »XNEOT » {DA(1209) sXNEI )

COMMON/CRG/ PI+Pl4»RCsBETA
COMMON/CFG/ IDB+IDF

9(DA11203}sWITO) s (DA(I204) sWITI)
# (DALLIZ2V0Y s WOX) s(DA(1202)sW0L)
s (DA{1ZT701sWNVC)s{DAL{]1281) +WNW)

COMMON/CPW/ HWSsNTI»NTOsDLI »DLOINEZNE3

DO 2 I=1sKVC
CFI(I)=e5%{ 1a~COS(TH}]
STH{I)I=SINITH)
ACT(]1)=TH~-DTH2

00012910
00012920
20012930
00012940
00012950
Q0012960
00012970
00012980
00012990
000132000
70013010
)0013020

. 00013030

00013040
00013050
00013060
00013070
00013080
00013090
00013100
00013110

- 00013120

00013130
00013140
00013150
00013160
Q0013170
00013180
00013190
00013200
00013210
00013220
00013230

- 00013240

00013250

- QOgl3260

00013270
00013280
00013290
00013300

'Q001331¢

00013320
00013330



991

10

14

CFJUI1=e5%(14~COS{ACT (I
TH=TH+DTH
HWS=WSPAN/2e
IWO=3 ¢ #XNEO-2s

SETUP FOR WING ONLY
IF({IDB«NE«Q)} GO TO 18
IF{IDFeNE«Q) GO TO 18

‘DO 10 I=1sIWOs3

WPT(I1=wPO(I)
WPT(I+1)=WPOII+1)
WPTiI+2)=WPOLI+2}

CONTINUE

NPT=]

NVSH=NVS/2
WNVSH=NVSH

DL=1s 7WNVSH
NE2=NVSH+1
EVi2)=1e=~DL
EVI1)}SEVI2)+4625%DL
ETt11=1e-Dl./24
ET(2)=ET{1)-DL
DO 14 I=3s+NE2
ET(1)=ET{[~1)-DL
EVII)=EV(I~1)-DL
NES5=100

NE3=100

- DLO=DL

18

DL2=DL

Go TO 82
NVSHZNVSO/2
NE3=NVSH-3 :
SETUP WING PLANFORM TABLE
ic=1

IFiIDFeEQeQ) GO TO 44

IWX=3 e #XNEI =2

1C=1IWX

DO 40 I=1sIWX»3

WPE([CI=WPI( 1)
WPE(IC+L)I=WPI{(i+1)+WOX

WPE( 1C+2)=WPI (142} +WOX
WPT(1)=WPE(IC}

WPT(I+11=WPE{IC+1]1)

WPT(1+2) =WPE(1C+2)

00013340
00013350
00013360
00013370
00013380
00013390
00013400
00013410
00013420
00013430
00013440
00013450
00013460
00013470
00013480
00013490
00013500

‘00013510

00013520
00013530
00013540
00013550
00013560
00013570
00013580
00013590
00013600
00013610
00013620
00013630
00013640
00013650
00013660
00013670
00013680
00013690
00013700
10013710
0013720
00013730
00013740
00013750
00013760



Lot

Cw

40

1C=1C~3
WPE(6)=WPE(6)-WOX
WPE(9)=WPE(9 I -WOX

WPT (IWX-4) =WPT ( [ WX—4 )} ~WOX
NPT IWK=1)=WPT( [WX=1)-WOX
CALL FRXYZ (WEITIoNTIa1sIWX)
IF(IDBEQeU) GO TO 42

- NE2=NVS/72

42
44

NES=NE2-3
WPT(6)=WPT (6)-WOX
WPT{9)=WPT(9)-WOX

CALL BRXYZ

IC=]wX+3
DO 50 [=1sIW0s3
WPE{T 1=WPOL L]

" WPECI+1)=WPO{ I+1)+W0OX

60

WPEL{I+2)1=WPO [ [+2Z)+W0OX
IFL1eEQels) WPELI#+2)=WPO{1+42)
IF{1eEQe7) WPE(f+2)=wPO(I+2})
wWPT(IC)=WwPELI)
WPTIIC+1)1=WPE(L+1)
WPT{IC+2)=WPE(1+2)

IC=1C+3 '
CONTINUE
NPT=1C-3 -
CALC VORTEX LATTICE SPACING SPANWISE

- WNVSH=NVSH

DLO= llo—wPO(IU)l/(NNVSH-3-51
EVINE3+1)= (WPO{101+WPO(T7)1)1/ 24"
ET(NE3+1)=WPOL(T7)
EV(NE3+2]-(NPO{7l+WPO(4))/2.
ET(NE3+2)1=WP0O(4) '
EVINE3+3)=(WPO(4)+WPO(1)) /2.
ETI(NE3+3)=wP0O(1)

. EVi2)=1.-DLO"

EV(1)=EV(Z)++625%DLO
ET(11514-DLO/2s
ET(2Y=ET{1)-DLO

DO 70 I=3sNE3

CETtH=ETUI-1)~DLO

70

EVIiI}=sEVI]I-~1)~DLO
IF{IDFaNE«Q) GO TOQ 72
NES=NE3

gGo13770
00013780
Q0013790
000133800
00013810
00013820
00013830
p0013840
00013850
00013860
00013870
00013880
00013890
00013900
00013910
00013920
00013930
00013940
00013950
00013960
Q0013970
00013980
000613990
00014000
00014010

© 00014020

- J0014030

Q0014040
00014050
00014060
00014070

- 00014080

00014090
00014100

- 00014110

00014120

- 000143130
00014140

00014150
00014160C
00014170
00014180
00014190



891

72

74

16

8o
82

NE2=NES+3

NE3=100

CALL BRXYZ

ETINE2+1)=1s

GO TO 84

CALL FRXYZ (WITOsNTOsOsIwx)}

INNER WING
EVINE3+4)={WPTIIWX~3)1+WPI(1WX))/2.
ETINE3+4)=WPI (IWX)

EVINEI+S )= (WPTI({IWX-6)+WPT(TWX=3))/2a
ET(NE3+5)=wWPl (IwX~3}

EVINEZ+6)={WPI (IWX~9)+WPI(IWX-6]))/2a
ET(NE3+6)=wPI(IwWX-6)
NE4=NE3+7

NE5=100

IF{1DB<EQeG) GO TO 76
NVSH=NvSI/2

WNVSH=NVSH
DLIZ(WPI{IWX)-WPI(1))/WNVSH
NE2=NVS/2

NE5=NE2-13
EVINES+1)={WPI(10)+WPI(T) 1/ 2
ET(NES+1)=wWPI(10)
EVINES+2I=(WPIIT)I+WPLIL4]))/2,
ET(NES+2)=wPI (7}
EVINE2I={WPI(4)+WPI{1))/2
ETI(NE2)=WPI{4}
ETI(NE2+1)=WPI(1)
IFINE4.GT«NES) GO TO 84

DO T4 1=NE4sNES
ET(I)=ET(I-1)-DL!

Vi) =gvil=-11-DLI

60 To B84

NVSH=NVSI/2+1

WNVSH=NVSH

DLISWPI({IWX~-9)/ (WNV5SH=3,5]}
NE2=NVS/2+1

DL2=DL I/ 2o

DO 80 I=NE4sNE2
ET{I)=EVII-1}~DL2
EVEII=EVII~-11-DL1I

EVINEZ2)=0,

ETINE2+1}==DL2

00016200
00014210
00014220
00014230
00014240
00014250
00014260
00014270
00014280
00014290
00014300
00014310
00014320
20014330
)0014340
00014350
00014360
00014370
00014380
00014390
00014400
00014410
00014420
00014430
00014440
00014450
00014460
00014470
00019480
00014490
00014500
00014510
00014520
00014530
00014540
00014550
00014560
00014570
00014580
00014590
00014600
00014610
00014620



69T

"84 NEl=NEZ2+1

EVINEL)=1le
: FIND X LEADING EDGE ANL CHORD AT EACH ETA STATIONS
CALL WINGD (NElsEToXLToXTLT owPT)
CALL WINGD (NELlSsEVsXLVeXTLVIWPT)
TEST WING PLANFORM TABLE FOR NACELLE TYPE BREAK

 IF(WNWeNE=0+0) GO TO 100

DO 90 1=1sNPT+3
IF{WPT{I+31eGEsle0} GO TO 100

IF(ABS(WPT(I)-WPTUI43)) 4Gl 0 Ul) GO TO 90

DO 85 J=1sNE2
IF{ABS (WPT{1)- CET(J)146T+04005)
ET(J)==ET() '

Go TQ 85

- XLTCJ)I=wWPT(1+1)

85
90
‘100

XTLT(J)=WPT(I1+2)-WPT(1+1)

CONTINUE

CONTINUE

HWS=HWS*BETA

RETURN -

END

BRXY2

SUBROUT INE BRXYZ |

CALCs COORDINATES OF ROOT SECTION

' COMMON/DAT/ DA{5000) T
CDIMENSION  FVX(150)  sWJCi3U)  swWJS(30)
EQUIVALENCE (DAT1202)sZCON) s(DA(1207)sWITH} »(DAL1660} sWIC)
»{DA(1690)9WJS) »(DAL4ULSYsFOX) ~ s(DAL4T35) sFVX)

1

1

COMMON/CRG/ PI+PI49RCHBETA

COMMON/CPB/ NVXsNVAMSNVY sNDV sNVBsNVBP

COMMON/ CPW/ HWSsNTIsNTOsDLIsDLOWNEZ2WNE3
INES sNV T s NUSNWsNVC s NVS sNJC I NJS

CeFUSL13U00)

s(DAL12T0) s WNVE),

[« BN BV -SRI N

LARGE ~ BOU{3000) I5{ 13000
T +XB(40OOO) s YBUAGUUY " +2B(4000) " »FAN(237Q0Y 77
2EVIEZ) sXLVIS2) s XTLV(SB2)
s XDL270) »YDL270) 2Z2DL2T0)
'»DM1(30)  »WPE{6Q) +DM2(6140)
#XR{1800). sYRU1BUU)L -+2R(1B00) _
BCFI(50)  +DM3(10784)5PYL(6061) »CEL(3700)

- Q0014630
00014640

)0014650
00014660
00014670
00014680
00014690
00014700
00014710
00014720
00014730
00014740
00014750

00014760

00014770
00014780
00014790
00014800
00014810
00014820
00014830
00014840

00014850

00014860
00014870
00014880
00014890
00014900
00014910
00014920
00014930

00014940

00014950
00014960
00014970
00014980
000146990

© 00015000 ©

00015010
00015020
20015030
J0015040
00015050



OLT

50
60

70

90

92

94

96

7 s XRF 1 50)

s YRF{50)

SEARCH LIST OF FUSELAGE X FOR XLE AND XTE OF WING ROOT .

DO 50 I=1sNVX
FYXT=FVXILI}+FOX
IF(WPE(2)sLT#FVXT) GO TO 60
CONT INUE

1s=1

N0 70 I=1SsNVX
FVXT=FVX{1)+FOX
IF{WPE(3)eLToFVXT) GO TO 90

CONTINUE

2 LRF (50Q)

+TAN1(150)

sTANZL150)

SHIFT VORTEX COORDe OF FUSELAGE TO THE MERGING ROOT

IE=1

[ITV=WITH~1e
IC=]ITVHNDV+2+NVBP* ([ 5=2)
IC1=1C~NVBP

IFLIC1eLE«Q) IC1=IC
YCON=HWS*WPE( LU)

NPY=IE-]5+2

DO 92 I=1+NPT

XDiI=XB{IC1)

YDiI)=YB{IC1)/BETA
2D(11=ZB(iC1)/BETA

IC1=1C1+NVBP

CD=wPE(3)-WPE(2)

00 94 I=1sNVC
XRF{1)=wPE(2)1+CO*CFI( 1}

CALL CODIM (XDeYDsNPT+XRF s YRF sNVC()
CALL CODIM (XDoZDsNPT s XRF s ZRF aNVC)
I5=0

DO 96 I=1sNVC
15=15+4
XRiIS)I=XRF({1I)
YR(ISI=YRF(I)
ZRUIS)=ZRF(I)
XRS=XR(1S)
NVT=NVX-JE+]l
1C=IC1-NVEBP

DO 100 I=1sNVT
I15=15+4
XRUIS)I=XB(IC)

00015060
00015070
uu015080
00015090
00015100
00015110
00015120
00015130
00015140
00015150
00015160
00015170
00015180
00015190
00015200
00015210
00015220
00915230
00015240
00015250
00015260
QuO15270
00015280
00015290
Q00153900
P0Ql5310
00015320
00015330
0015340
JO0153%50
00015360
00015370
00015380
00015390

00015400

00015410
00015420
00Q15430
00015440
00015450
00015460
00015470C
00015480



141

C
Cx»

C
C»*

YRUISY=2YBLIC)/BETA
ZR{ISY=LBUIC)/BETA

100 IC=IC+NVBP

 XRE=XR(1S)

WNVT=NVT

CALC VORTEX

CO=WPE{12)~WPE(11)

I1§=~3

DO 110 I=1sNVC

I5=15+4

COORDe OF MERGING ROOT TO PLANAR WING -

_XR(151= NPEI11)+CD*CFI{I)

YR{ISIZYCON
110 ZRU1S1=ZCON
XRR=EXR(15)

DXF=XRE-XRS =

DXR=XRE-XRR

DC 120 I=1.NVT

15=15+4

XR{ISI=(XR{1S+3) XRS)/DXF*DXR+XRR

YR(IS}=YCON
120 ZR(1S)=ZCON

[X=4¥NVC
X1=WPE(3)

Y1={YROIX)I+YROIX+41)/ 24
X2=WPE(12) .
‘Y2=YCON

DX=X2-X1

DY=Y2-Y1l

_ CALC COORDs
 TTH=,666666T .

OF THE TwO CENTER ROOT VORTEX LINES

DZ= ZCON—!ZR(!K}+ZR‘IX+4I)/2o
SQD=S5QRTIDX##24DYR¥24DL*¥%2).

 XPLl=X14DX/3+~-WPE(61*DY/S5QD

YPLI=Y1+DY/34+WPE(G)®DX/5QD
XP2=X1+TTH*DX-WPE(9)*DY/5QD

CYP2sYI+TTH*DY+WPE(9)#DX/5QD

TT1=(XP1-X1)/{YP1=-Y1}
TT2=(X2-XP21/{(Y2-YP2)

DY={(WPE(4)-WPEL1))*HWS

TL1=(WPE(5)-WPEL2))/DY

TL2=(WPE{11)-WPE(B)}/DY

00015490 .
00015500

00015510
00015520
00015530
00015540
00015550
00015560
00015570
00015580
00015590
00015600
00015610
00015620
00015630
00015640

20015650

JO015660
000154670
00015480
00015690
00015700
00015710
00015720
00015730
00015740
00015750
00015760
00015770
00015780
00015790

00015800

00015810
00015820
00015830
00015840
00015850

.00015860

00015870
00015880
00015890

00015900

00015910



2Ll

C*

130

140

DTI={TT1~-TL1)}/WNVC
DT2=(TT2-TL2) /WNVC
TANL(1)=TL1+DT1/24
TAN2(1)=TL2+DT2/ 2.

DO 130 I=2sNVC
TANL(I}=TAN1(I-11}+DT1
TANZ(I)=TAN2{ [-1)1+DT2

Is=1
DO 140 I=1sNVC

DX=2XR1IIS)-XR{15+3)

DY=YR(IS}-YRIIS+3)

DL=ZR{ISY-ZR(]15+3)

DX0Y=0X/0Y
TCIS{TANL(I)=-DXDY) 7/ (1e+OXDY*TANL(I))} /3¢
TC2={TANZ2{I)-DXDY)/ (1 ++DXDY*TARZ2(1)) /3,
XRUIS+Z)=XR([S+3)1+DX/344DY2TC]
YRUIS+2)=YRIIS+3)+4DY/3«-DX#7(C1
IRIISH+21=LRIIS+3)+DL/ 3
XRUIS+1}=XR{UIS+3)+TTH*DX~DY*TC2
YRUIS+1)1=YROIS+3V+TTHRDY+DX®TC2
ZRUISH1I=ZIRIS+3)Y+TTH*DZ

15=I5+4

CALC XR»YR+ZR FOR TRAILING VORTICES

DT1=TANL (NVC)/WNVT

- DV2=TAN2INVC)/WNVT

150

" DXDY=DX/DY

TANL(1}=TANL{NVC)=-DT1
TAN2{11=TAN2(NVC}-DT2
DO 150 I=2sNVT

TANL(1)=TANL(1-1}-DT1
TAN2(1)=TAN2{1-1)-DT2

DO 160 1=1sNVT
DX=XR(IS)~XR{IS+3)

DY=YR(IS)=YR{I5+3)

DZ=ZR(IS)=ZR(IS+3)
TCL={TANL{I}-DXDY) /{1 e+DXDY*TANL{I}) /30
TC25(TAN2(1)=DXDY )/ (1++DXDY*TAN2(11) /34
XR(IS+21=XR{IS+314DX/ 3¢ 4DY#TCL
YR(IS+2)=YR(IS+3)+DY/3+~DX*#TC1
ZRUIS+2)=ZR(IS+3)4D2/ 3.

00015920
00015930
00015940
00015950
20015960
J001597¢
¢0015980
00019990
00Ql6000
Q00016010
00016020
00016030
00016040
00016050
00016060
00016070
00016080
00016090
00016100
00016110
00016120
00016130
00016140
00016150
00016160
00016170
00016180
00016190
00016200
00016210
00016220
00016230
00016240
00016250
00016260
00016270
00016280
06016290
Q0016300
00016310
00016320
00016330
00016340



ELT

160
C#

1190

C*

192

196

~200

Cx

DO 260 I=lsis

" 15=18¢

DO 225 TJ4C=1WNJC

ARLISH1)=XRUIS+3 1+ TTH*DX-DY*TC2 .
YROIS+1)=YRIIS+A)+TTHRDY+DX#TC2 o
ZR(IS+11=ZR{I1S5+3)+TTH*DZ

15=15+4 _ ' .

CALC CHORDS FOR wING ROOT SECTION
WPE(3}=SQRT{(WPE(2)-XR{4) )% %2+ (WPE( 1) *HWS=YR(4) ) ¥ X2} +WPE(2) .
WPE(6)=SQRT{IWPE(S1-AR(3) % %2+ {WPE{4 ) #HWS~YR(3) ) ¥ %2 1 +WPE (5}
WPE(9)=SQRT{{WPE(B)XR{2) )% %24+ (WPE( TY%HWS~YR(2) 1 *%2) +WPE(8)
15=4 ‘ '

DO 190 I=2sNVC

15=15+4

WPE(3)=S5QRT((XRUIS=4)-XRIISII*%24 {YRIIS~4)=YR(IS) 1 **2 ) +WPE(3}

WPE(H)=S5QRT((XRIIS-5}—XR{EIS-1) I #%2 (YR{IS-5)-YR{IS5~1) 1 ##2}+WPE(6)
WPE{9)=SQRT{(XRUIS-6I-XR{IS~-2) ) #%24+{YRIIS=6)-YRIIS-2))##2)+WPE (D)
WPE(3)=SQRT{IXRIIS)-X1)I*¥#2+{YR{IS)-Y1)*%2)+WPE(3) '
WPETS)=SQRT({XR{IS~1)=XP1)#%#2+(YR(IS~-1)1-YP1)*##2)+WPELSK)
WPE({9)1=SQRTIIXRIIS=2)-XP2)%#%2+{YR([S=2)-YP2)**2}+WPE(9}

: COMPRESSe EFFECT ON WING ROOT PARAMETERS

C IS=4® INVCHNVT) - o
IF{BETA«EQale) GO TO 196

DO 192 [=1s15
YRUI)=YRL I} *BETA
ZR{I)=ZRII1#BETA
SHIFT ANSe
1C=1200 el
1C=IC+1
XRCICI=XRET)
YR{IC)=YR(T)
ZR(ICI=ZRIT) : R -
CALC CONTROL POINTS AT SPECIFIED wJC AND WJS

DO 230 I1JS5=1sNJS
IYy=wJ5(I145s]

- IE=IY-NES

IF{IE«LE0). GO TO 230
IF{IEeGTe3) GO TO 230 S
IX=WJCL{IJC)

1C=4#IX+1E+1200

1S=15+1 _ |
XDUIS)=(XR{TCI+XREIC+1 14 XR( 1C=4)+XRITC=3)) /4,
YD(IS)=(YROICI+YR(IC+1I+YREIC~4}+YR(IC-31) /4,

000161350
000161360
00016370
00016380
0001613390
00016400
00016410
00016420
00016430
00016440
00016450
00016460
00016470
00016480
00016490
00016500
00016510
00016520

00016530

00016540
00016550
00016560
00016570
00016580

00016590
. 00016600

00016610

00016620
00016630

00016640
00016650

- N0pl6s60

0016670
00016680

V00164690

00016700
Q0016710

00016720

00016730
00016740

- 00016750

00016760
00016770



LT

225 LDUIS)I=LLRUICI+LRUIC+1)I+4RUIC-4)+LRUIC~3) )/ 40

230 CONTINUE
RETURN
END
*DECK FRXYZ

SUBROUTINE FRXYZ {WITHsNVTsIST+IXX)

IDAL1202)4C0ON)
2 ({DALBT))FOX)

swJC L3V}

COORDINATES OF ROOT SECTION

sWJUS(30)

s {DAC146U) sFVA) s{DA(166UYYWIC)

s{DA(1270) ywWNVC)

COMMON/CPF/ NVXsNVXMsNVY s NDV sNVBsNVBP
COMMON/ CPW/ HWSeNTIoNTO+DLI »DLOYNEZ #+NE3
sNESsNDDsNUsNWes NV sNVSsNJICeNJIS

SEARCH LIST OF FUSELAGE X FUR XLE AND XTE OF WING ROOT

s FUS{ 25000} »DM1(11700)

P YB4UOQU)
s XLVI52)
2 YDIZ270)
»WPT160)
s YR(18U0)

sDM3(10784)

»YRF(50)

GO To 60

C
C# CALCe
C
COMMON/DAT/ DALS00V)
DIMENSION FvX{15Q)
C
EQUIVALENCE
1s{DA(1690)sWIS])
C
COMMON/CRG/ PlsPl4»RCSBETA
1
C
LARGE . Bou(3000)
1 s XBL400Q)
2 sEVI52)
3 1 XD(270)
4 sWPEL30)
5 +XR(1800)
. & +CFI(50)
7 s ARF150)
C
C*%
DO 50 I=1sNVX
FVXT=FVX{1)+FOX
IF{WPE{2) oL T8FVXT)
50 CONTINUE
60 15=]
DO 70 I=ISsNVX
FVXT=FVX{iI)+FOX ) o
IFIRPE(3)4LT«FVXT} GO FO 90
70 CONTINUVE .
C
C*

90 JE=]
ITV=WiTH~1e

2 LB{4u0U )
s KTLV(HZ)
+LD(270Q)
1DM216140)
vZR{180U)
tPYLI606L)
+ZRF (50}

+CEL(3700)

»TAN1(150) »TAN2(150)

SHIFT VORTEX CQORDe QF FUSELAGE TO THE MERGING ROOT

00016780
00016790
Q0016800
00016810
00016820
00016830
00016840
00016850
00016860
00016870C
wuG16889
00016890
00016900
00016910
Qu0lée920
00016930
00016940
00016950
00016960
20016970
W01698Q
QOO1l6990
00017000
00017010
00017020
00017030
00017040
00017050
000117060
00017070
00017080
00017090
00617100
00017110
000173120
00017130
00017140
00017150
00017160
00017170
00017180
00017190
00017200



Gl

IC=ITVENDV+2+NVBP*(15-2)

Qu017210

1C1=1C~NVBP 00017220
IF(ICleLESQ) IC1l=IC 00017230
YCON=HWS*WPE( 10} 00017240
NPT=1E~iS+2 ‘ 000L7250
DO 92 I=1.NPT 00017260
XD¢I1=xB(1C1} 00017270
YD(IV=YB(ICL}/BETA 00017280
ZD(I)=ZB{IC1)/BETA 10017290
92 [C1=1C1+NVBP 00017300
CD=WPE(3)-WPE(2} 00017310
DO 94 I=1sNVC 00017320
94 XRF{1)=WPE(2)+CD*CFI(1) 00017330
CALL CODIM (XDsYDsNPTIXRFIYRFaNVC) " 00017340
CALL CODIM (XD-LDsNPTvXRF.ZRF.NVCl 00017350
Is£0 - 00017360
DO 96 I=1,NVC 00017370
1S=15+4 : 00017380
XR(1IS)= xgr(xg___“ S 00017390
© YROUIS)=YRF(I} ' 00017400
96 ZR{I1S1=ZRF([) 00017410
XRS=XR{IS) 00017420
NVT=NVX~TE+1 00017430
IC=IC1-NVBP 00017440
. DO-100 IsleNvt - - 00017450
15=15+4 _ D R . 00017460
XR(IS)=XB(IC) 00017470
YRUIS)=YBLIC)/BETA 00017480
ZRU1S)=ZBLIC)/BETA : i - +. 00017490
“100° IC=IC+NVBP _ S : - S .00017500
C - . ( D - 00017510
o 7 "CALC VORTEX COORDe OF MERGING ROOT TO PLANAR WING ' = 00017520
. XRE=XR(IS) | | S 00017530
"WNVT=NVT , S - o 00017540
CO=WPE(12)-WPE(11) . o e T 00017550
[5=~3 , R - 00017560
e DO IND DL ONVC e e s e e . Q0017570
15=15+4 ' , : 00017580 7
XR{IS)=WPE(11)}+CD®*CFIC(I)Y : . 00017590
YR(IS)=YCON o _ - 00017600
110 ZR(IS)=ZCON _ ' ' ' 00017610
XRR=XR(IS) ‘ o 00017620

CDXFEXRE=XRS 00017630



9LT

120

130

DXR=XRE~XRR

0O 120 I=1sNVT

I5=1s+4

XRIIS)I={(XRIIS+3)~XR5} /DXF*DXR+XRR
YR(OIS)=YCON

ZR{IS}Y=2ZCON

CALC COORDe OF THE TWO CENTER ROOT VORTEX LINES
TTH=4 6666667
[X=4%NVC
X1=WPEL3)

Y1=(YRUIXI+HYROIX44) )/ 2

X2=WPE{12)

¥Y2=YCON

NX=X2-X1

pY=Y2-Y1
DZ=ZCON=-(ZRUIXI+ZR{IX+0))/ 2,
SQD=SQRTIDX%#2+DY R %2 4.DL%¥2 )
APLI=X1+0DX/3+=WPE(B)*DY/SQ0D
YPI=Y1+DY/3 «+WPE(H6)*DAR/SQD
XP2=zX1+TTH*DX-WPE(9)*DY/5QD
YPZ2=Y1+TTH#DY+WPE(9)*DX/5Q0
TT1={XP1l=-X1}/7{YPl=Y1}
TT2=(X2=XP2)/{Y2-YPR2)
DY={WPE{4)=WPE(1))*HWS
TL1={WPE(S)~WPE(2))}/DY
TL2=(WPE(11)=-WPE{(B))/DY

DT1={TT1-TiL.1}/WNVC
DT2=(TT2-TL2) /7WNVC
TANL{L)=TLLI+DT1/2
TANZ2(1)=TLZ+DT2/ 2.

DO 130 1I=2sNVC
TANL(T)=TAN1(I-1}+DT1
TANZ2(I)=TAN2{I-1)+DT2

1s=1

DO 140 I=1sNVC

DX=XRUIS)-XR{15+3}

DY =2YR{IS)=-YR{15+3)

DZ=ZR{1I5)-ZR115+3)

DXDY=DX/DY
TC1=(TAN1(I)=DXDY)/{1e+DXDY*TANL LT} )} /3.

00017640
00017650
00017660
00017670
00017680
00017690
00017700
00017710
00017720
00017730
00017740
00017750
00017760
00017770
00017780
00017790
00017800
00017810
00017820
00017830
00017840
00017850
00017860
00017870
00017880

00017890

00017900
00017910
00017920
00017930
00017940
0017950
00017960
00017970
20017980
30017990
00018000
00018010
00018020
00018030
00018040
00018050
Q0018060



LLT

TC2=(TAN2{ 1 )~DXDY 1/ {1 o+DADY#TANZII}) /30
XRUIS+2)=XRUIS5+3)4DX/ 3. +DY*TC1

CYRUIS+2)=YR(IS543)4DY/ 34 ~-DX#TC1

140
)

ZRUIS+21=ZR{15+3)+DZ/ 3
XREIS+1)=XR(IS+3 )+ TTH*DX-DY*TC2
YRUIS#+1)=YRIIS+3)+TTH*DY+DX*#TC2
ZRUIS+1)=ZREIS+3}+TTH*DZL
[5=15+4 :
CALC XRe*YRs<ZR FOR TRAILING VORTICES
DT1=TANL1 (NVC)/WNVT

DT2=TAN2{NVCI/WNVT

. FANLELI)=TANLINVCI-DTI

TANZ2{L)=TANZ2(NVC)}-DT2

DO 150 I=2sNVT
TANL(I)=TANL(I-1)-DT1
TANZ(1)=TAN2(I-1)-DT2

DO 160 I=1sNVT:

DX=XR{IS)=XR(15+3)

DY=YR(IS}I-YR(15+3}
DZ=ZR({1S)-LZR(15+3)
DXDY=DX/DY , ,
TC1=(TAN1(I)-DXDY)/{1a+DXDY*TAN1(I)) /3¢
TC2=(TANZ(1)~DXDY)/(1e+DXDY®TANZ2(1}) /3
XRUISH2)1=XR(I5+3)+DX/3++DY*TC1
YRUIS+2)=YR{TS+3)+DY/3e-OXRTCY
ZRETS+2)=ZR 11543} +DZ/ 3

O XRUIS+11=XR(IS+3)+TTH*DX-DY*TC2Z
TYRUIS+L)I=YROIS+3)+TTHHDYH+DX#TC2

160,

C#

kaPE(Q)*SQRT((NPE(B!*KR(Z))**2+(NPE(T)*HNS-YR(2))**21+HPEIB)q'””'”
: ) - QU018420

ZR{TS+1)=ZR{IS5+3)+TTH*DZ
: CALC CHORDS FOR WING ROOT SECTION

WPE(3)=SORTIIWPE(Z)=XR{4))%#2+{WPF{1)%#HWS=YR{4) )% %2V +WPF(2)
WPE(&)=SQRTI{IWPEI{S)-XR{3) ) #%#24+(WPE(4)#HWS~-YR(3))1*#%2)+WPE(5)

[5=4
DO_190 1=2sNVC

15=15+64

190

NPE(BI‘SQRT((XRCIS—Q)-XR(IS))**2+1YR(IS—41—YR‘ISIl**2i+HPEi31
WPE{6)=5QRTI(XRITIS-5)~XR{IS-1})*¥#2, (YRI[S=5)~YR(]S5~1))**#2)+WPE(6)
WPEL9)=SQRTIIXRIIS—6)-XR{IS=2)V ) ¥#2, (YRIIS~6)~YRIIS~2) } ##2)+WPE(9)

WPE(3)=SQRT(IXRIIS)-X1)#¥2+ (YR{IS)I-Y1)*%2)+WPE(3)

WPE(6)=SGRT{{XRIIS—1)-XPL1)%#2+(YRIIS-1)=-YP1)*¥2)+WPE(6)

00018070

00018080

00018090
00187100

00018110

00018120
00018130
00018140
00018150
00018160
00018170
00018180
00018190

T G0018200

00018210
00018220
00018230

- 00018240

00018250

60018260

Q0018270

0018289

00018290

30018300

000181310

- 00018320
.- 00018330
- Q0018340

000182350
0001813460

- 00018370
000181380

00018190

. 00018400

00018410

00018430
00018440
00018450
00018460
00018470
00018480

00018490



gLT

Cw

192

196

200

205
210

1220

60 T9 300

WPEL9)=SQRT{{XRITIS-Z2)-XP2 1232+ YRIIS=-2}-YP2) a2 )+WPE(T)
COMPRESSe EFFECT ON WING ROOT f ARAMETERS

LS=4% (NVCHNVT)
IF{BETA«EQele) GO TO 196
DC 192 I=1e1S
YRII)=YR{I}*BETA
ZRUIV=ZRI] }%*BETA

SHIFT ANSe
IF{15T«EGsQ)Y GO TO 220
IX=0
DO 200 I=1+15¢4

IC=1+603

DO 200 J=l+6
IX=1xX+1
XR(CICI=XR{1IX)

YRTIC)=YR(IX)
ZREICI=4LRUIX)
IC=IC~1

CALC CONTROL POINTS AT SPECIFIED WJC AND wWJS

15=90

DO 210 1JS=1sNJS

IY=WJS(1JS)

IE=IY-NE3

IF(IEeLES3) GO TO 210

IF(IE«GTeb6) GO TQ 210

DO 205 I1JC=1sNJC

IX=WaC{1JC)

I1C=4#X+1E+597

IS=15+1

XpDUIS) = {XR(ICI+XRUIC+1 1+ AR IC-4}4XR{ IC-3) ) /4,
YOUISI=(YRUICI+YRIICHLI+YRIIC-4 )+ YR{IC-311 /4,
DUIS)=(ZRIICI+ZR(IC+1I+ZRIIC-4I+ZR(IC-3) )/ 4,
CONTINUE

WPTUIXX+21=WPE(3)

WPTIIXX~1)=WPE(6)

WPTIIXX~4)=WPE(9)

15=0

DO 230 [JS5=1sNJS
[Y=WJS(1J45)

IE=IY—-NE3

IFLIE«LE«DQ) GO TO 230
IF(IE«GTe3) GO TO 230

00018500
00018510
00018520
00018530
00018540
00018550
00018560
00018570
00018880
00018590
00018600
30018510
00018620
00018630
00018640
00018650
00018660
00018670
00018680
Q0018690
00018700
00018710
00018720
00018730
00018740
00018750
00018760
00018770
00018780
00018790
00018800
00018810
00018820
00018830
00018840
00018850
00018860
00018870
00018880
00018890
00018900
00018910
00018920



6LT

225
230

+ 300

T RDECK

- U P RN RS

DO 225 1JC=1sNJC - 00018930

IX=wJC(1JC) ‘ ' 00018940
IC=4*IX+1E 00018950
I1S=15+1 ' 00018960
XDUIS)I={XRUICI+XRUICH+1I+XRIIC-&4)I+XR{IC-3)) /4, ' . 00018970
YDUISI=(YRIICI+YREICH+LI+YR{ IC-4)+YR{IC-3)) /4. 00018980
ZDLISY=(ZR{TICI+ZRUICH+1I+2ZRUTC~4)+2ZRETC-3)) /4o ' 00018990
CONT INUE : ' 00019000
WPT{ IXX+5)=WPE(3) . 00019010
WPTLIXX+8)=WPE(6) 00019020
WPTUIXX+11)=WPE(9) ' ' , 00019030
RETURN . 00019040
END 00019045
RTW[ R | L 00019050
SUBROUTINE RTWI - 00019060
- 00019070
"ROTATE WING ROOT COORDINATES To THE ACTUAL CHORD LINES.00019080
. 00019090
COMMON/DAT/ DA(5000) - 00019100
DIMENSION  WET(1)eTWIil)+TDZL{1)sDZLE(G2)sEX(52) s 00019110"
EQUIVALENCE - (DALT31)sWET) #(DA(L19T70)sTWI) v{DA(1985}’TDZL)00019120
- : _ 00019130
COMMON/CRG/ PlsPI4sRCSBETA -~ "7~ ~ = ' : o 00019140
COMMON/CFG/ IDBs IDF , 00019150
connonfcpu/ HNS-NTI:NTO:DLI-DLO,NEZ’NESoNES’NTBsNU’NNaNVC ‘ 00019160
- 00019170
LARGE DM1(51700)+EVI{52)  +DM217144} ' 00019180
. . sXB1(600) #XB2(H00Y »XB3(600} +DM3{1800) 00019190
~ »ZB1L600)  2ZB2(6UUY »ZB3(600Y. TeDM4t200)y 00019200
. ET(52) oX T sDMS(6722) - °00019210
o +COSTTI52) »SINTT(52) +COSTVI52) obINTV(SZI 00019220
T TR XA(600T T W XBILELDY TTIXBRIG0OO) T T T T 00019230
+2B81600) sZBILKOO)Y  +ZBR{GKOOI \ © 00019240
‘ ' : ‘ © Q0019250
NEH=DAt730> . _ - 00019270
NVSH=NEZ2+] B - 00019280
- CALL TWIST {New-uET.TwI.NVSH,EV.COSTV,SIN1v1“*“"””*““*“*“"'”‘“'jgpol9z90"
CALL TwIST {NEWIWET s TWI oNVSHSET s COSTT #SINTT) 0019300
LOOKUP FOR DZLE AT TRAIL VORTICES ... 00019310
'IF(NEH.LT.I) NEW=1 ' o 00019320
DO 5 I=1sNVSH - ' © 00019330

5

EXCDI=ETiD) S . 00019340



0gT

19

20

30

40

CALL COD (NEWsWETSTDZLSNVSHeEX2DLLE?
DO 10 I=]isNVSH
IF(DALT30)1eLTalaD} DILE(LI}=0Q0
DILE(T)=DZLEC]}*BETA

ROTATE XB AND ZB
NES=NES
NEE=NER2
IF{IDFaEQ.Q) GO TO 40
NE&4=NE3+7
NEGSNE3+3
DZLE(NEG61=0,0

.COSTTI(NES) =140

SINTT(NES)=0,0
NVO=NVC+NTO

NVI=NVC+NTI

15=0

DO 20 [X=1sNVO

DO 20 IE=NE3sNE6

IS=15+1

DXX=XB1{IS)=XLT(IE)
XBUISI=XL.TUIE)+DXX#COSTT(IE)
ZBUIS)=ZBl{IS)}-DXX*SINTT(IE}Y+DZLE(IE)

NEX=NE3+4
OZLE{NEX)=040

COSTT(NEX)}=1,0

SINTTINEX) =040

1s=0

DO 30 IX=LsNVI

DO 30 IE=NEXsNE4

Is=15+1

DXX=XB2(IS)~XLT(IE}
XBI{IS)=XLT(IE)+DXX*COSTT(IE)
ZBIL1S)=ZB2(15)~DXX#SINTT (1E)+DZLE(IE)

NES=NES+1

NEE=NEE+1
IF{IDB4EQG«DY GO TO 80
NVO=NVC+NTB

DILEINEE =040
COSTTINEE ) =140
SINTTINEE) =040

15=0 :

00019350
00019360
00019370
00019380
00019390
00019400
00019410
00019420
00019430
00019440
Q0019450
00019460
00019470
00019480
00019490
00019500
00019810
00019520
00019530
00019540
00019550
00019%60
00019570
00019580
00019590
n10Q19600

10019610
00019620
00019630
00019640
00019650
00019860
00019670
00019680

" 00019690

00019700
00019710
00019720
00019730
00019740
00019750
00019760
00Q19770
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- 40 RATY*(EI(JI ETA}IIEIIJ) -EItJ=-1))

60
.80
C
-85
90
#DECK
c
Cw
. cv_
C
C

CIF(DA(T30)eLTele0) DZLE(I] 0«0

RETURN

DO 60 IX=1sNVO
DO 60 I1E=NESsNEE

-[S=2]5+1

DXX=XB3 (IS)~XLTUIE)
XBR{IS)I=XLT(LE)+DXX%#COSTTIIE)

ZBRUISI=ZRI(IS)-DXX#SINTTIIE)+DZLE(IE)

coNTINUE”' _ S ‘

LOOKUP FOR DZLE AT CENTER OF VORTICES -
DO 85 I=1,NvsH ‘

EX(1)=EV(])

. CALL €OD ‘NEW’WET’TDZLiNVSH’EX’DZLE)

DO 90 I=1eNVSH

SINTT(11=DZLE()

ERD — e e s
TWIST

SUBROUT INE TUIST (NEI;EI;TI;NEO’EOvCTgST)

LOOKUP TWIST ANGLE ANDCALC C0OS AND SIN OF TwisST

LARGE TFOL1) s CTUL1STILY
DIMENSION ET1{1)sT1(1}

- DO 60 I=1eNEO

CONTINUE

IF(NEINEsO) GO TO 5
CT(I)=1.0 R
ST{112040

Go-foso0 -
ETA=ABS(EOQ(I)Y ~ — 7
IFIETALGTLEI(1)) GO TO 10
TW=TI(1)

GO0 TO 50

DO 20 JU=2»NE1
IF(ETA-ELI(J)) 40930920

et e vt s ama ot e ke coelbin 4 e e oeamsiartn 13 g b e vt 8 sk vt m S e o 2

TW=TI(NEL)

- 60 To 50

39

TWw=TI{J)
GO TO 50

00019780
00019790
00019800

00019810

00019820
00019830
00019840

- 00019850

00019860
00019870
00019880
00019890
00019900

30019910

0019920
00019930

- 00019940

00019950

Q0019960
- 00019970

00019980
00019990
00020000

‘00020010

00020020
00020030
00020040

' ‘00020050
00020060

00020070

"~ 00020080
. 00020090

00020100
00020110

" 00020120
00020130

00020140

00020160

"~ 00020170

¢0020180
00020190

90020200

100020150 7



Bt

50

60

1

1
2
3

TW=TI{J)I=-RATY*(TI{ ) ~TI(J-1))
CTLIY=COos(TW)
ST{II=SIN{TW)

CONT INUE

RETURN
END
MATCS

SUBROUT INE MATCS

CALC MATRICES C AND S

COMMON/DAT/ DA(5000)

DIMENSION

EQUIVALENCE
lt(DA(l?bOl'DAF)
29{DA(2) sHS5)

Wi10)

{DA{1285)sW)
s{DA(LI961) s PXCF)

COMMON/CRG/ PI»PI4»RCBETA

COMMON/CPW/ DWIL(S) sNUSNWENVC sNVS
COMMON/ CFK/ NDA'NUTsTHEF o SINTFoSINTFZ2+COSTFeTHEK »SINTKSINTK2Z
sCOSTR»SINDF »COSDF »SINDK » COSDK

LARGE

NDA=Q

sou L 3000)
+CFIIS0)
sC{a0+40) 15(51s10)
+PYL(6061) »CEL{3700)
CALC MATRIX C
FLAP SETUP

sCFILH0)

IF(DAFsNE«0s0) GO TO &

THEF=040

SINTF=Q,0
SINTF2=0.0

GO TO 1¢
NDA=l

COSTF=14~24#PXCF
THEF= ACOS(COSTF)
SINTF=SINITHEF)
SINTF2=SIN(2,%#THEF)
SINDF=SIN(DAF)
COSDF=COS(DAF )

»INToNVC)

s{DAI1965) 2 DAK )

PFUS( 250001 sFAN{23700) 9EVIS21
1ACT (50)

+STHI50)

s{DA{1281) 2WNW)
»{DA(1966})»PXCK)

sDM2(156)

*CSEC{40+10)2DM3(T7968)

yBCi40UL10)

00020210
90020220
0020230
00020240
00020250
00020260
00020270
00020280
00020290
00020300
00020310
00020320
00020330
00020340
00020350
00020360
00020370
00020380
00020390
00020400
00020410
00020420
00020430
00020440

sDM1(12544)00020450

00020460
00020470
00020480
00020490
00020500
00020510
v0020520
00020530
00020540
00020550
00020560
00020570
00020580
00020590
00020600
20020610
30020620
00020630



£gT

o

10

S 12

Cx

14
16

18
20

22

NUS=NU~1
IFIDAK 4EQe04,0) NUS=NU
BCUYsNUSI=SINTF/ 2,
PIT=THEF-PI
DO 5 I=2aNI1
IF(THEF«LEACT(I)) GO TO 6
BCIIsNUS)I=PIT
“F=1 _
NO 8 J=KFsNI
BCJsNUS) =THEF

KRUEGER SETUP
IF(DAK+NE+Us0} GO TO 12
THEK=040 .
SINTK=0,0
SINTK2=0,0
GO TO 20
NDA=NDA+1
COSTK=1e-2 e #PXCK
THEK= ACOS{(COSTK)
SINTE=2SIN(THEK)
SINTKZ2=SIN(2Z2+#THEK)
SINDK=SIN{DAK)
COSDK=COS( DAK)
BC(1oNU)ISSINTK/ 2
PIT=THEK-PI
DO 14 1=2sNI1
IF(THEK+LT«ACT(1I}}) GO TO 16
BC{I+NUI=PIT
KK=1
DO 18 J=KKsNI
BC(JsNU)STHEK
NUT =NU-NDA

XI1=040

DO 22 I=2+NUT
XI=XI+le
BC(19112040
DO 22 J=2sNl
BC{Jo 1 )=~COSIXI®ACT(I))

- BC{le2)=e25

DO 24 I=1sNI
Cllell=1o
BCUIsXl=1s

00020640
00020650
00020660
00020670
00020680
00020690
00020700
00020710
00020720
00020730
00020740
00020750
00020760
00020770
00020780
00020790
00020800
00020810

00020820

00020830
00020840
00020850
00020860
00020870
00020880
00020850
00020900
00020910
90020920
10020930
Q0020940
00020950
00020960
00020970

- 00020980

00020990
00021000
00021010
00021020
00021030

- 00021040

00021050
00021060
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DO 24 J4=29NI

24 ClIes D) =1/ {CFUIN-CFILIN)

C*

40

C%

100

120

130
140
150
160
200

*DECK

BCllel)=eb

CALL MSOLX (NIeNIeNUsCeBCr40)
CAL.C MATRIX CSEC

DO 40 1=1sNU

CSEC{1+1V=ClYs1)%US

DO 40 K=2sNVC ‘

CSECIK» 1) =2C{Ks 1) #WS+CSEC(K-1s1}

IFIRNWSEQeCoal) 6O TO 200
, CALC MATRIX &
NEV={NVS+1) /2

DO 160 I=1.MW

L=wWll)

IF{LelL.Ta1000)Y GO 7O 1040
CALL PFUNC {(]oNEVsEVIWS)
GO TO 150

DO 140 J=1lNEV

ETA=EVIJ)
IFIETASGT«0e000UCOLY GO TO 130
IF{L«EQeQ} GO TO 12¢
S{Je1)=0a0

GO TO 140

S5(JsIV=140

GO TO 140
S{Je1)=SQRT(1a~ETA®R2 ) HETAR®]
CONT INUE

S{1el)=h#5(1»1)

CONT INUE

RETURN

END

WTZCS

SURBROUTINE WTZCS

CALCe THICKNESS SLOPESFROM DEFLECTIONS (Z/C)e
T COMMON/DATZ DA(S5000) o
DIMENSION  WJC(30) sEDI19) sXOCD(24)  »TZC{T750)

EQUIVALENCE (DA12001) s XOCD) »(DA(20261ED) +(DA(2050)+TZCY
19 {NToNVC) t {NEPNJS) s {NJINJIC) 2 {DA(1660)2WIC)

00021070
00021080
006021090
00021100
00021110
00021120
00021130
00021140
00021150
0U021160
00021170
00021180
00021190
00021200
00021210
00021220
00021230
30021240
00021250
D0O21260
00021270
00021280
00021290
00021300
00021310

- 00021320

00021330
00021340
00021350
00021360
00021370
00021380
00021390
00021400
00021410
00021420
00021430
00021440
00021450
00021460
00021470
00021480
00021490



C
C
C
C*
C»
10
20
=
@+
ANy}
30
40
60
100
C
C

COMMON/CPW/ HWS'NTIINTOsDLT sDLOINE2+sNE3sDW1{4) sNVCINVSsNICINIS

LARGE
1sEV(52)

~NCWNEWwN

(D=0

NDE=DA{2025)
NXD=DA(2000)

SHIFT TO LCM FOR WINGD AND CODIM

DO 10 I=1sNDE

EL(II=ED(])

DO 20 I=1sNXD
XOCL{1)=X0CD(T) ‘
CALL WINGD (NDEYEL»ZDsCHDsWPT)

NIl=NI+1

CFJINIL )=

DO 100 I=1sNDE
DO 40 IX=1sNXD

LO=LD+1

ZDCIX)=TZCILD)I*CHDU])

BOU(3000} »FUS(25000) sFAN(23700)
PXLV(52)  »XTLV(52) sDP1(840)
»EP(30) sXTLP(30)  sXOCP{30)
sCSJ(30930)sTS5U(30530)sDM1(9000)
BCFI{50)  +CFJ(50)  +DM2(2766}
sTST(52+4015TZ1152540) »DM3(3808)
YCHD(26)  »ZDI24) 12CJ150)
»Z21(50520) SELI20) $XOCL (26)
INITIAL

CALL CODIM (XOCLZDsNXDSCFJIsZCIeNIYY
CALL CODIM {(XOCL*ZDsNXDsCFIoZCIsNI)
DO 60 K=1sNI
ZIKsI1¥=ZCI (K}
Z1tks11=2CE (KD
ZJINTL91)=ZCJINTIL)

CONTINUE

sWRT(6U}

sPYL (6061}
»LCT11I50)

sBSL650)

sCEL{3700)
2 2LU(50920)

LINEAR INTERPOLATION FOR 2/C SPANHISE AND CALC SLOPE

DO 200 TE=1,NEP

IFCEP(IE) «GTEED(LIH)

11=1

GO 10 140

120 DO 130 I$=2,NDE

[I=[5

GO TO 120

00021500
00021510
00021520
00021530
20021540
30021550
00021660
00021570
00021580
00021590
00021600
00021510
00021620
00021630
00021640
00021650
00021660
00021670
00021680
00021690
00021700
00021710
00021720
00021730
00021740
00021750
00021760
00021770
00021780
00021790
00021800
00021810
00021820
00021830
00021840
00021850
00021860
00021870
00021880
00021890
00021900

- 00021910

60021920



981

130
140

145

150
160

170
200

230
240

245

250
260

270
300

IF{EPLIEI-ED{IS)) 15091405130
CONTINUE

DO 145 J=19eNJ

IC2WJC(J) 410

TSICIEs )= ZTIUTCe IV -ZIUIC-2s I} ZUCFIVIC)~CFI{IC-1))}/XTLP{IE}

GO TO 2060
RATY=(ED(III-EPLIENY/{EDLTIIV~ED(TII-1))

DO 170 J=1leNJd

IC=WJUCi{J)+]e

ZY=ZI(IC= o IE)~RATY*IZF(IC-2o 111 =230IC=19iT~1})
222210 Cy I -RATY®(LICICI1)-ZI(ICTII-1D)
TSHIEwIY=Z22-21 )/ {CFILICI=-CFILIC-1))/XTLPLIED
CONT INUE

DD 3200 JE=1sNE2

lFSEV(!E]lGTaEDll)} GO TO 220

1l=}

GO TQ 240

DO 230 15=2:NDE

I11=15

IFIEVIIE)I-ED(IS)Y 250240230

CONT INUE

DO 245 [=1sN1

TZI(IESI)=21(1s11)

TSILIEs Iz (LU I+1s I D)=L (I TN}/ CFU(I+1}=CFU(TIN)
GO TO 300
RATY=(ED(IIY-EV(IEN/IEDIIII-ED(II-11)

DO 270 I=1sNI

Z1=Z (Lo ITV~RATYRHR{ZU(T o 1E)=20()s11-1))
2232001+ s I )-RATYR(ZJ{TI+1s113=200F+1911-1))
TZICIESII=Z1 (1ol TV ~RATY®(ZI{ LTI} =Z1(1s11~1))
TSH{IEe1)=(22-21 Y/ (CFJ(I+1V=-CF (1)}

CONT INUE

LT=NEZ2+]1

DO 320 I=1sNI

TZI(LT+1}=21(1+NDE)

TSILT o 1= ZJUI+1aNDEY-Z LI sNDEVI/(CFI(I+1)~CFU( 1))

RETURN
END
PXYL
SUBROUTINE PEYZ (NVXoNDVeINVBPoFOXsFVXeXBe:YRBR{B)

CALCs COORDINATES OF PYLON VORTICES AND CONTROL POINTS

00021930
00021940
00021950
00021960
00021970
00021980
00021990
00022000
00022010
00022020
00022030
00022040
00022050
00022060
00022070
00022080
00022090
00022100
00022110
00022120
00022130
00022140
00022150
00022160
00022170
00022180
00022190
00022200
00022210
00022220
00022230
70022240
10022250
00022260
00022270
00022280
00022290
00022300
00022310
00022320
00022330
00022340
00022350



COMMON/DAF/ DALS000) 00022360

LT

Cs»

W~ PN e

BClEsl)=1le

... 00D22370C
DIMENSION_ PPIlll,FVX(I)oPJC(l} 00022380
LARGE XB{1)sYB(1)s2B11) 00022390
I A - ' : " 00022400
EQUIVALENCE (DA{12490)sATP) »(DA{2491)sPITH!»{DAL2492)sPDAY 00022410
19{DAL25001sPHT) "+ (DAL2501)1sPOX} +{DAI2502)9POY) »{(DAL25031sP0L) 00022420
2-(DA(2507)vPNVC1,lDAtzsoa};Psti s{DAL2512)+PUCL »lDAL29601}+PPT} 00022430
o 00022440
COMMON/CRGY/ PI|p14aRCQBETAQSINDP9COSDp Q0022450
COMMON/CPP/ HPS'NVbH-NVTuDL'NEVP’ZCONaYCOPvNVCvNVb;NJC-NUP 00022460
00022470
LARGE ' Dn1t751301 00022480
T TsEV(22) 7 s XLVE22)Y #XTLVI22)  sWPE(39) 00022490
s XD{60) ' YDL6Q) 22D(60) 00022500
s XR(400) sYR{40Q0Q) 2ZR(&UQ) 00022510
sCF1120)  »CFJ120} »STH{20) sACT120) 00022520
sETL22) sXLT(22) IXTLTE22)  $C(20+20) 00022530
_ +DM2129B0) +CSEC(21+101,DM3(840) »CELI3T00} 00022540
sXRFI50)  ~ sYRFI50} ~ »ZRF{5Q) s TANL(150) sTAN2{150) 20022550
+B8C(20+10) : ' 10022560
00022570
START 00022580
DTH=P1 /PNVC 00022590
DTHZ2=DTH/2e } 0002260Q-
TH=DTH2 o 00022610 °
DO 2 I=1sNVC 00022620
CFI{1)me5#{1e~COStTH}} . 00022830
STH(I)=SIN(TH) 00022640
ACT(I)=TH=DTH2 00022650
CFJ(!I:.B*(I--COS&ACT(!l)!_ 00022660
TH=TH+DTH - 00022670 .
CALCe CHORDWISE LOAD COQEFF. 00022680
- XI=0,0 S 00022590
DO 4 I=2+NUP 00022700
XIaXl+4le . 00022710
BCALIw I ¥=0e0 .. ... _ 00022720
N0 4 J=24NVC ToTToo Tt T 0002273077
BCLJe [)==COSIXI*ACT{JI}) . 00022740
BCl1le2)=e25 00022750
DO .6 1=1sNVC 00022760
Cllsl)sle . 00022770
00022780



g8l

10
12

30

40

DO & J=2sNVC
CtIol)=le/(CFILII=-CFI(I})
BCi{lsl)=65

CALL MSOLX (NVCsNVCesNUP+CeBC9»20)

SPAN=PHT+PHT
DO B I=1NUP
CSECI1s1)=Cl1s] 1 #SPAN
DO 8 K=2nNVvC
CSEC(KsI1=CKeI}#SPAN+CSECIK=151)

SHIFT PYLON PLANFORM TABLE
HPS=PHT
DO 10 [=1+3703
WPE(T1=PPT(1)
WPE( 1+1)=PPT(1+1)
WPE{1421=PPT(1+42)
IF(PPT{1}eGEolo) GO TO 12
CONT INUE
NPP = -2

CALC VORTEX LATTICE SPACE SPANWISE
DL=( 1o~WPE(201)/ (PNVS-3¢5)
NEVP=NVS~3
EVINEVP+11 = (WPE(10)+WPE(7)1/20
EVINEVP+2)=(WPE{ 7)+WPE(4)]1/24
EVINEVP+3)={WPE( 4)+WPE(1)])/2
EV(2)sl.-DL
EVI1)sEVI21+a625#DL
ET(1)=21e~DL/2
ET(2)=ET{1)-DL
DO 40 I=3WNEVP
ET(I1=ET{I-1)~DL
EV(II=EVII~-1)~DL
NVSHENVS+1
EVINVSH) =140
CALL WINGD (NEVPSEToXLTsXTLT+WPE)

TEST WING PLANFORM FOR NACELLE TYPE BREAK
DO #4 1=1sNPPs3
IF(ABS{WPE{ [ )=WPE{1+31)0GTa06s01) GO TO 44
DO 42 J=1sNEVYP
IF (ABS(WPELT1~ET(J1}+GTo0+0051 GO TO 42
ET(J}==ET (U}
XLT{J)=DALE+1)
XTLT(J)=DA(1+2)-DA(I+1)

00Q22790
00022800
00022810
00022820
00022830
00022840
00022850
00022860

0022870
00022880
00022890
00022900
00022910
00022920
00022930
00022940
00022950
00022960
00022970
00022980
00022990
06023000
00023010
00023020
00023030
00023040
00023050
00023060
00023070
00023080
Q0023090
00023100
00023110
00023120
00023130
Q0023140
00023150
00023160
00023170
00023180
00023190
00023200
00023210



42
hiy

cC»

50
60

70

C#
90

- 6QT

92

94

96

CXRUISYSXRF(LY © 77
"YRUIS)=YRF (1)

CONT INUE"
CONT INUE

IFIATP«EQ+340} GO TO 102

IFIWPE(2)1.LT.FVXT)Y GO TO 60
CONT INVE

15=1

DO 70 I=IS#NVX

FVXT=FVX{1)+FOX-POX

JFOWPE({3) L T4FVXT) GO TO 90
CONTINUE

1€=1

[TV=PITH=10
IC=(IS~2 )1 ¥NVBP+2+1TVENDV
IC1=]JC~-NVBP

IF1IC1.LEQY IC1=IC

NPTz JE=15+2

DO 92 I=1NPT
XD(I)=XBLICLl)~POX
YP=YBI(IC1)/BETA-POY
ZP=28(1C1)/BETA-POL
YOULI)=YPRSINDP+LP®COSDP
2D(1)=ZP#SINDP-YP®COSDP
IC1=IC1+NVBP '
CO=WPE{3)-WPE(2)}

DO 94 I=1sNVC

XRF (I 1=WPE(2}+CD%CF1{1)

CALL CODIM (XDsYDsNPT o XRF 2 YRF s NVC)
CALL COD!H_IXD!ZD;NPTGXRFyZRFgNVC)

Is=0
DO 96 I=1sNVC
I1S=[s+a

ZR(IS)=ZRF (1)
XRS=XR(I5)
NVTENVX-TE+1
1C=1C1-NVBP

SEARCH LIST OF FUSELAGE X FOR XLE AND XTE OF WING ROOT
DO 50 I=1»NVX .
FVXT=FVX(])+FOX=POX

o SHIFT VORTEX COORDe OF FUSELAGE TO THE MERGING ROOT

00023220

00023230

00023240
00023250

00023260

Q0023270
00023280

00023290
00023300
00023310
00023320
00023330
00023340
00023350
00023360

00023370

00023380
00023390
06023400
00023410
00023420
00023430
00023440
00023450
00023460
00023470
00023480
G0g23490
00023500
00023510
00023520

0002353Q

Q0Q2384(
00023%50
30023560
38023570
00023580
00023590
00023500
Q0023610
00023620
00023630

00023640



C6T

100

102

104

106

108

110

DO 100 t=1oNVT
15=15+4
XRIISI=XB(IC)~-POX
YP=Yg{1C)/BETA-POY
ZP=IB{ICY/BETA-PDL
YRIIS)I=YPuSINDP+LPECOSDP
ZR{IS)I=ZP#SINDP-YPRCOSDP
EC=1C+NVBP
GO T0 108

PYLON ATTACH TO WING
CO=HPEI(3}=~WPEL2)
YRP=WRE(1)#HPS
[5=0
DO 104 [=1epNVC
1S=15+¢
XRUISi2WPE(2)+CO=CFI(L)
YR{ISI=YP
ZR(IS51=0¢0
XRS=XR{IS})
DX2XRS-XR{ [5~4)
NVT=2
DO 106 I=1oNVT
I1S=1S+4
AR(ISI=XR({ IS=4}+DX
YRLISI=YP
ZR11SY=0eQ

CALC VORTEX COORDe OF MERGING ROOT TO PLANAR WING

ZCON=000 :
YCON=HPS#WPE( 10)
XRE=XR{IS)
WNVT=NVT
CO=WPE(12)~WPEL{11)
[5==3

DO 110 I=1eNVC
15=15+4
XR(IS)I=WPE(11}+CD*CFil})
YR(1S)1=YCON
ZRUISY=ZCON
XRR=XR{1S5)
NDAF=XRE~-XRS
NXR=XRE~XRR

DO 120 I=1eNVT

00023650
000235660
00023670
00023680
00023690
00023700
00023710
00023720
00023730
00023740
00023750
00023760
00023770
00023780
00023790
00023800
00023810
00023820
00023830
00023840
00023850
00023860
70023870
J0023880
00023890
00023900
00023910
00023920
00023930
Q0023940
00023950
00023960
00023970
000239890
00023990
00024000
00024010
00024020
00024030
00024040
00024050
00024060
00024070 .



161

120

15=15+4
XRUISI=(XR{IS+3)~XRS)/DXF*DXR+XRR
YR{IIS)I=YCON

ZRUI1S)Y=ZCON

CALC COORDas OF THE TWO CENTER ROOT VORTEX LINES

TTH=. 6666667

IX=4%NYC

X1=WPE(3)
Y1=(YROIXI+YREIX$4) )/ 20
X2=WPE(12)

. Y2=YCON

DX=X2-X1

DY=YZ=Y1l
DZ=ZCON-(ZR{IXI+ZRUTIX+4)1/24
SQUESQRT(DX##24DYR#24DZ 422
XP1=X14+DX/3+~WPE(6)2DY/SQD
YP1=Y14DY/3.+WPE(61%#DX/5QD
Xp2=X1+TTH*DX~WPE{ 91 %DY/ 5QD
YP2=Y1+TTH#*DY+WPE{ 9) #DX/SQD
TT1=(XP1-X1)/{YP1l-Y1)
TT2=(X2=XP2}/1Y2-YP2)

C DY=(WPE(4)}=WPE(1))*HPS

TL1=(WPE(5)~WPE(2))/DY
TL22(WPE(11)-WPEL8))/DY

PT1=(TT1=TL1)/PNVC
DT2=(TT2=TL2) /PNVC
TANL{1)=TL1+DT1/ 20
TAN2(1)=TL2+DT2/ 2,

DO 130 I=2eNvC =
TANLET)=TANI(I=1)+5T1
TANZ{1}=TAN2( I-1)+DT2

pEE T
DO 140 I=1sNVC
DX=XR{ISI~XR{I5+3)

e BT R § it S e e b o e o -

DY=YR{1S)1-YR{IS+3)

DZ=ZR{1S)-ZR{15+3}

DXDY=DX /DY

TCl={ TANL (1)-DXDY)/ (1o +DXDY*TANL (111 /3.
TC2=(TAN2(1)~DXDY) /{1« +DXDY#TAN2(1}) /3
XRUIS+2)=XR{IS+3)4DX/3++DY#TC1

00024080
00024090
00024100
00024110
00024120
00024130
00024140
00024150
00024160
00024170
0024180
10024190
00024200
00024210
00024220

- 00024230

00024240
00024250
00024260
00024270
00024280
00024290
000241300
000241310
000241320
00024330
00024340
000241350
00024360
00024370
000241380
00024390
00024400
00024410
00024420
00024430
000244540
00024450
00024460
00024470
00024480
00024490
00024500



26T

C

140

150

160

170
180

YRIIS+21=2YRIISH+314+DY/3=-DXATC1
LZR{IS+2132R(1543)+D2/ 30
HR{IS+1LI=XRIIS+ 3+ TIHHDX-DYRTC2
YR{IS+1)=YR{IS+3 4 TTHeDY+DX2TC2
IRUISHIVZZR(IS4+3 1+ TTHEDLZ
I§=15+4 '
CALC XR:YRo£LR FOR TRAILING VYORTICES
DT1=TANY IRV FUNVT

DT2=TANM2 ENVCI/WNVT

TANLI(1)=TAN1(NVC})-DT1

TAM2L13=TAN2INV()-DT2

DO 150 [=2eNVT

TAMLLEI=TANL{I-11-DT1

TAM2(I1=TAN2{]~-11DT2

DO 160 I=1oRYT

DR=RKR{ISI~KRETS+3}

NY=sYR{ISY~-YRIIS+3)

0Z=2ZR118)-2ZRE[S5+3)

DADY=2DX/DY
TCIs(TANICI ) =DXDY ) /{1 o+DADVETANI(I]) /30
TC2e(TANZIE I-DADY I/ {Lo+DXDY2TANZ(I) DI/ 30
ARIIS¢21=ARE1S5+3)+DR/3o4DYRTCY
TRIIS<21=YRIEIS+3)4DY/3.-DXRTCL
IRITS+21=LR1 1543 1+DLd/ 30

ARLIS 1 i=XR{IS+3 )¢ TTHRDR-DYHTC2

VRUISH1 I eYRIISH+IVSTTREDY DX RTC2
ZREISC1I=ZRIIS+3)+TTHHEDL

I1S=15+4

CALC CONTROL PQINTS AT SPECIFIED wJC AND wWJS
I1S8=0
DO 180 IY=]1«NVS
IE=1Y-~MEVP
IF(IESLE-Q) GO TQ 18y
DO 170 1JC=1eNJC
IX=PJCL{ T 4CH
IC=4xIX+IE
1S=]5+1
XDLISI={AR(ICI+ARLICH+L )+ AR IC-L 4+ AR IC-3V )/ 4
YDOISI={YRUICI+YRIIC+1I+YRIIC=4)+YRIIC-3)) /4,
ZDLISI=(2RIICY+ZRUIC+1IV+ZR( IC~4)+LRIIC-3}) /4,
CONTINUE

00024510
00024520
00024530
00024540
00024550
00024560
00024570
00024580
00024590
00024600
00024610
00024620
00024530
00024640
000246650
00024660
00024670
00024580
00024890
00024700
00024710
00024720
00024730
00024760
00024750
00024760
00024770
00024780
00024790
00024800
00024810
00024820
00024830
00024840
00024850
00024860
00024870
00024880
)0024890
00024300
00024910
00024920
00024930



€61

CH

190

C*

192

194

200

NTD=1S

CALC CHORDS FOR WING ROOT SECTION
NPEt31=SQRTlthE(Zl-KRtall**2+(wPEt11*HP&~YR(4)]**2)+HPE(2}
WPELGI=SQRT((WPE(S)=XR{3) 1% ¥2+{(WPE(4)*HPS-YR{3))*%#2)+WPE{5)
WPEI9I=SQRT(INPE(BJ XR(Z))**2+lHPE‘7I*HPS-YR(2)}**2)+wPE(81
15=4 _
DO 190 1=2sNVC
15=15+4 ,
WPE{3)=SQRT((XRIIS~4)~XR{IS) ) *¥#2+{YR({]S=4~-YRI{IS) 1 %%2)+WPE(3)
WPE(61=SQRTIIXR(IS~5)}=XRIIS~1}I#%24(YR{IS-5)~YR{IS-1))#%2)+WPE(6}
WPE(9) 2SQRT I (XR{IS=6) ~XR{15-2) ) #%#24 (YR(IS=6)~YR(I5-2) ) #%2) +WPE(9}
WPE(3)1=SQRTIIXRIIS)I-X1 ) #%#24 (YRUIS)-Y1 ) #%2) 4WPE(3)
WPE(B)=SART({XRIIS=1)=XP1)1##24+(YR{IS~1)-YP1I1%#%X2)+WPE(6)
WPE(9)=SARTIIXR{IS=21=XP21%#%#2+(YR([S=2)=-YP2)#%2 ) +WPE{ D)

00024940
00024950
00024960
00024970
00024980
00024990
00025000
00025010
00025020
00025030
00025040
00025050
00025060
00025070

COMPRESS » EFFtCT O PYLON ROOT PARAMETERS00025080

IF(BETAWEQele} GO TO 200
ZCON=ZCON*BETA

YCON=YCON*BETA

1S=4# (NVCHNVT)

DO 192 I=1,15

"YRUI)SYR(TI#BETA

ZR(1)=ZR( 1) #BETA

DO 194 I=14NTD

YD(I)=YD( 1) #BETA

ZD(1)=2D( 1) #BETA
* FIND X LEADING AND CHORD AT ETA v
CALL WINGD (NVSHSEVsXLVXTLVIWPE}
HPS=HPS#BETA

RETURN |

END

PTZCS
SUBROUTINE PTZCS

CALC- THICKNESS SLOPESFROM DEF!ELTIONS lZfC)o

' COHMON/DAT/ DA(5000}

DIMENSION  PJC(18)  sED(18)  sXOCD(19) +TZC{342)
' EQUIVALENCE.' (DA(300119X0CD} »(DA(30211+ED)  »+(DA(30401+TZC)
1 , s (DA(2512) +PIC) o |

COMMON/CPP/ HPSsNVSHsDPL (51 sNVCsNVSINJIC

00025090
00025100 |
00025110
00025120
00025130
00025140
00025150

00025160
00025170 -

00025180

20025190
30025200
00025210

. 00025220

00025230

‘00025240

00025250
00025260
00025270
00025280
00025290 .
00025300
00025110
00025320
00025330
00025340
00025350
00025360



761

10

20

30

L0

60

100

120

LARGE DM1175120)

1 pEW (22} ot Wi22) sHTLY(22]

Z oDP21 1380 »CFIL20) eCFJE20)

3 sDP3IG06T oCSJII28020)TSIT2007U)
4 pDBH(2390) oTST{21203sTL1(21:20)=CELI3T00)
5 s CHDE 200 sZDLZ20) sZCJH1201
& sZCTE2GY o Z JL20620) 22112020

T pEL (20} s XGCLI20)

IMITEAL

LD=0
MDE=DA (3020}
NXD=DA {30001}

SHIFT TO LCM FOR WINGD AND CODIM

DO Lo [=1oNDE
EL{Ey=ED(T)

DO 20 I=1oNXD
ROCLET3=X0CD( 1}

CALL WINGD (MDEOEL:ZDoCHDwPE}
MIl=pyYCel

CFiINIEY=le

DO 100 I=1oNDE

DO 40 [X=1.NX0

LD=LD+1

2DUIX s T2ZCLLDYRCHDL D)

CALL CODIM (XDCL<ZDoNXDsCFJ2CUaNMI1)
CALL CODIM [XOCL sZDeNXDosCF I o4C1TsNV(C)
DO 60 K=1sNVC

ZI K1 V=ZCI(KI)

Z14Ke 11=ZCI LKD)

ZINILs1y=2CJUINTILY

CONT INUE

LINEAR fNTERPDLATﬂON FOR Z/C SPANWISE AND CALC SLOPE

DO 200 IE=1sNVS
IF(EVIIE)sGTLED{ 1)) GO TO 120

II=1

G0 T0 140

DO 130 I5=2+NDE
II=1%

IF(EVIIEY-ED(IS)) 15051409130

s WPE(39)

00025370
0R025%80
0025590
00025400
00025410
00025420
00025430
00025440
00025450
00025460
Q0025470
00025480
00025490
30025500
30025510
00025520
00025530
00025580
00025550
00025560
00025570
00G25580
00025590
00025600
00025410
00025620
QC0Z254830
CO0Z5640
00025450
00025660
00025670
00025680
00025690
00025700
00025710
00025720
Q0025730
00025740
00025750
20025760
00025770
00025780
00025790 .



S6T

130
140

145

150
160

170
200

220
230
240

245

2%0
260

270
300

CONT INUE
DO 145 J=1sNJIC
1C=PJC(J) 410

TSJ(IEng’lZI(IC.[I) ZI{IC-loIIl)IlCFIlIC)-LFl(IC 13y /7XTLVIEDY

GO TCc 200
RATY'!EDIIl!-EV‘IEll/lED(IIl ED(II-11)
00 170 JsleNJC

1CaP3C(J)+1,

21221 1C-1+ 11 )~RATY®(ZI(1C=1, II)-ZI(IC 1e11-10)

Z2=Z1(ICs11)=RATY#(ZI(1CsI1)1~2ZI{ICs11-1})
TSJ(!E’Ji=(ZZ"ZIl/(CFl{IC)—CFI(EC li)lXTLVIIEl
CONTINUE

NEVH=NVSH-1

DO 300 IE=1,NEVH

IF(EVUIE) oGT4EDI1)) GO TO 220

11=1

GO TO 240

DO 230 1S=2sNDE

11=1$ .

TFCEVIIE)-ED(IS)) 25092409230

CONTINUE

DO 245 1=)sNVC

TZI{IEeIV=Z{Ts11)

TS!(IEoi)z(ZJ(I+1oll)wZJ(I;II}}/(CFJlI+11—CFJ¥Il)
GO 10 300

RATY= (ED(II1-EV(IE} ) /{EDLITI-ED(IT=2))

DO 270 1=1sNVC
Z21=ZJCIsT1)=RATY®(ZI(ToTE)=2 0t I1-1})

2222 01+ s 1) =RATY®(ZU(TI+1911)~200141911-1)1
TZI(IEs IY=Z (T2 1) ~RATYR(ZI{ L9111 ~2Z T s 1~ -11)
TST(IEs1)=2(22=Z11/ (CFILT+1)~CFJ(1}

CONT INUE

LT=NVSH

DO 320 I=1sNVC

TZICLT+I)=Z1L 1sNDE}
TSI(LTsI)=(ZJCE+1aNDEI=ZJ¢ I sNDE}) /(CFJLI+2)1=CF (1)

RETURN

END
NXYZ
SUBROUTINE NXYZ

SETUP NACELLE COORDINATES AND PARAMETERS

00025800

00025810
10025820
00025830
00025840
00025850
00025860
00025870
00025880
00025890
00025900
00025910
00025920
00025930
00025940
00025950
00025960
00025970
00025980
00025990
00026000

00026010

00026020
00026030
00026040
00026050
00026060
00026070
00026080

- 00026090
Q0026100

00026110
00026120
00026130
00026140
00026150
00026160
00026170
00026180
00026190
70026200

20026210

00026220



961

10

20

30

40
50

COMMON/ DAT/ DALS000)

DIMENSION XB1{1)s¥YB1{11:XB2{1})sYB2(1)

EQUIVALENCE {DAL3400)XB1)
1+(DAL38501¢YB2) s{ND(1)sNP1)

FOMMOMN/CRG/ Pl1sPl4sRCsBETALSINDP»COSDP
COMMON/CFG/ ID1(5) s NGB o+ NQF o NGW o NUP o NQN

COMMON/CPN/ NBeNDI 31} oNT

LARGE DM1{8119131+0M2(3000)
} 2X11140) sY113140)

ND{RB+] ) =NQB+NQF +NQW+NQP
DO 10 I=lsNP1
X14{Iy=XB1(1)
Y1i1)=YBI(I)#BETA

IF(NBaEQel) GO TO 30
1C=NP1

DO 20 I=1:NP2
IC=1C+1
ALLIC)=XB2( 1)
Y1iIC)i=YB2( 1) *BETA

N1=0

J1=0

DO 50 K=1+NB
Ml=N1+1
N1=N1+ND(X)-1

DO 40 J=M1sNl
Jl=J1+1
Tl=x1{Jl+1)=-X1(J1}
T2=¥Y1(Jl+1)=Y1(J1)
DELS{J}=SQRTITI*T1+T2*72)
COSAN{J}=T1/DELS(J)
SINAN(J1=T2/DELSLJ}
Ji=Jl+l

RETURN
END

s (DA{3550)9YB1l}) o{DA{3700)sXB2)

¢ (ND{2)sNP2)

sSINAN(140) sCOSANL140)+DELS(1401

20028230
00026240
00026250
00026260
20026270
0026280
00026290
040026300
00026310
000261320
000261330
00026340
000261350
00026360
000261370
00026280
00026390
000256400
00026410
00026420
00026430
00026440
00026450
00026460
00026470
00026480
00026490
00026500
0026510
30026520
00026530
000256540
00026550
00026560
00026570
00026580
00026590
00026600
00026610
00026620
00026630
00026640
00026650



L6T

#*DECK CODMT

C»

10

20

30

40

50
60

70
80

90
100
110

120

SUBROUTINE CODMT (NXSsNTYsNVBaXIsYT1sTHIRZ)

A CONTROLLED DEVIATION ITERPOLATION METHOD

WITH MULTIPLE TABLES

DIMENSION XI(1)sYI(1)

LARGE TH{11sRZ(1}
DATA XK/0Qe5/

START
N=NTY
NM3=N-3
1C=0
DO 400 1T7=1NVB
X=THILIT)
J=1 ’

IF{N-2) 1093050

DO 20 IX=]1sNXS

IC=1C+1

RZEICI=YT( U}

JEJ+N

GO TO 400
RXI=(X=XTL1)}/7(XT(2)=-XI{1))
DO 40 IX=1NXS

(C=IC+1
RZIICI=(YTIJ+1)=-YI () #RXI+YI(J)
J=J+N

GO TO 400

IF(XI()=-X) 60+10»70
J=J+l

IF{J=-N) 50¢50s70

IF(J=2) 1098090

=3

JJd=1

GO T0 120 e e
IF(J-N) 100+1104910
JJ=3

GO TO 120

J=N=~1

JJ=2

IF(NM3}) 1301305140

00026660
00026670
000264680
00026890
00026700
00026710
00026720
00026730
00026740
00026750
00026760
00026770
00026780
00026790
00026800
00026810
20026820
10026830
00026840
00026850
00026860
00026870
00026880
00026890
00026900
00026910
00026920
00026930
00026940
00026950
00026960
00026970
00026980
00026990
00027000
00027010
00027020

- 00027030

00027040
00027050
00027060
00027070
00027080



@61

130
140

150

160
179

180
190
200
210
220

230
240

250

GO To 270

260
270

J=3

K=J~1

M=K -1

L=J+1

Alz=x-X1(M}

A2=X~-X1LK)

A3=X~-X1(J)

Cl1=A38A2/ X (M) =X TR IIHIXT(MI=XT(I) )
Co2=A12A3/L{XT L) -XTIMYI2iXI(R)-XT{ 1Y)
C3eA2BAL/ 4 IXT (N =XT (M2 I(XI (D =-XT(K)))
IFINM3) 160516Us150

Ab=X=XT (LY

CheAssA3/ {UXTIRY=XIt I NI e =XT(LY )}
CH=A24AL/ (LIXT (I =-XI(KI IR EXTEP=-RILL)} )
COHABBAT/LIHILY=XT (K1 R{XTLLY~-XT{UYV Y
IFUJJ=2) 17021802190
AL={X=XT{IIIZUXTI(2)=XI(1))

GO TO 200
AL=(X<XTIN=IIIZEXT(NY=XT(N~11))

Go To 200

ALt X=XTERINVZIXTE N =XTLKY

DO 300 IX=1eNXS

P1aC1HYIiMI+C2RY TLK)+CIRY TS}

TFINM3) 21052109220

P2=Pl1

GO TO 230
P2=CaaYI{K)I+CS5#YI{J)+CoRYI{L}

[FIJJ=-2) 24092500260

p2=P1

FA={IX-1)#N+1
SuALFYI{ 1A+ +i1le-ALIRYI{IA)
PiaSeXge{p2-5)

GO TO 270

Pl=p2

TA=IX#N

S=AL*YI(IA)+{le=AL)I®YI{IA=1)
P2=S+XK#(P1-S) o o
S=ALRYI{J)+{1e~ALIRYI(K)
E1=ABS{P1-5)

E2=ABSI(P2-5)

IC=IC+1

IF(E1+E2) 28Q+280:290

00027090
00027100
00027110
00027120
20027130
)0027140
00027150
00027160
00027170
00027180
00027190
00027200
060027210
00027220
00027230
00027240
00027250
00027260
g0027270
00027280
00027290
00027300
00027310
00027320
00027330
000273640
00027350
00027360
00027370
00027380
00027390
00027400
00027410
00027420
00027430
00027440
00027550
00027460
00027470
00027480
00027490
00027500
00027510



66T

C#

280
290

295

300
40U

GO. TO 295 ‘ 00027830
BT=(EX®#AL M/ {EIRAL+( 1e~AL}I*E2) 00027540
RZUIC)I=aBT#P2+({1le~BT)#P1 00027550
JEJHN. ' 00027560
K=K +N 00027570
CL=L4N 00027580
M=M+N. 00027590
CONT INUE 00027600
CONTINUE 00027610
RETURN 00027620
END 00027630
MATA ) ) 000276640
SUBROUTINE MATA 00027650
, ' 00027660
- CONTROL ROUTINE FOR THE CALC OF THE INFLUENCE MATRIX-A 00027670
. . ' 00027680
COMMON/DAT/ DALSQ00) 00027690
, o 00027700
DIMENSION WJS({1)9PJC(1)sXBl{1)sYBL{1)sXB2(1)1sYB2(1}. 00027710
. 00027720
EQUIVALENCE {DAL1202)Y W02  +(DAL1690) s WJIS) {DAL2501)sP0X) 00027730
s(DAL2502) sPOY!) +(DALZ2503)+P0OZY +(DAL251%)sPJC) +{DAI3391)+sXNO) 00027740
s{DAI339219YNO} +(DAL3393}1ZNQ) #(DA{3400)sXB1) +(DA(IBS0)}sYBLY 00027750
+LDA{3700)sX%B2) +(DA(3850)+YB2) : 00027760
. R ' 00027770
. COMMON/CRG/ PlsPI4+RC>BETAsSINDP»COSDP 00027780
COMMON/CEG/ 1DBs IDF»1DWs IDP » IDNsNQB s NGF s NQW » NQP » NGN 00027790
COMMON/CPW/ HWSs IW1(S)sNE3SsNESs IWZ(5) sNICINJS 00027800
COMMON/CPP/ Hps.191(31,~Evp.xp2(3:.~vsP.NJcp 00027810
COMMON/CPN/ NBsNP1sNP2 00027820
n0027830
LARGE DM1{3000) »XQB(650) YQRI650)1 +Z0B(6501 +DM2(23050) 30027840
: sXQF (650) . +YQF (6501 +ZQF{650) +DM3(21750Q) 00027850
sEVIS2} P XLVI52) s XTLVI52) a - 00027860
XD 270) yYDL270) $ZD(270) DML T40) 00027870
. __sEPL30) _ sXTLPI(30) sXOCP(30) sDM5(21634) 00027880
SEVPI22) yXLVP{22Y T oXTLVPI221  sWPE{39) R 00027890
W XDP (L 60) sYNP( &0} »ZDP(60) sDM6(1220) +CFJP(20) 00027900
»DM7(4536) sXO0B(1U00) sYOB(1000) +20R(10001 +DMB(700) 00027910
s XA(650) ' YAL650) sZAL1650) 00027920
‘ 00027930
INITIAL 00027940

1
2
3

@~ OB N e

AT



00c

C#

30

42

L4

50

52

54

60

&2

64

70

72

ICN=0
119=2
120=2
[21=2
122=2

CONTROL POINTS Q@ ON FUSELAGE
IFUIDBGEQLQ) GO TO 100
DO 30 I=1sNQB
XAC(Ly=XQB(I}

YALIY=YQBLI)
ZA(I}=2QB(I)

CALC INFL OF FUSELAGE
IF(IDB:EQel} GO TO 44
DO 42 1=1sNQB
READ (19)

GO TO 50
I119=1
CALL AQXVvB (NQB+1l)

CALC INFL OF FANPOD
IF(IDFEQ.0) GO TO 60
IDX=1DB+1DF
IFUIDXeNEats) GO TO 54
DO 52 I=1,NQH
READ (20])

GO TO 60
[20=1
CALL AQXVF{MNQBs2}

CALC INFL OF WING
IF{IDWsEQeD) GO TO 70
IDX=1DB+1Dw
IF{IDXeNEs&s) GO TO 64
DO 62 I=1+NGB
READ (21}

GO TO 70
121=1
CALL AQXVWI{NGBs+3}) o

CALC INFL OF PYLOM
IF{IDP.EQ.C) GO TO B8O
1DX=1DB+10P
IFIIDXsNEoal GO TO T4
DO 72 I=1+<NQB
READ (22)

00027950
00027560
00027970
00027980
00027990
00028000
00028010
00028020
00028030
00028040
00028050
00028060
00028070
00028080
00028090
00028100
00028110
00028120
¢0028130
20028140
0028150
00028160
00028170
00028180
00028190
00028200
00028210
00028220
00028230
00028240
00028250
00028260
00028270
00028280
00028290
00028300
00028310
00028320
00028330
00028340
00028350
00028360
00028370



10e

T4

80

B2

100

130

142

144

150

GO To 80
122=1
CALL AQGXVP{NQBs4)
SETUP NACELLE OFF B80DY POINTS
IF{IDN«EQ«Q} GO TO 1lUQ
Do 81 I=[,NRD -
ICN=TCN+1Y
XOBUICNYI=XALT)
YOBIICNY=YA(I)
ZOBUICN)I=ZA(T}

CONTROL POINTS Q ON FANPOD

IF(IDF4EQe0} GO TO 200

DO 130 I=1sNGF
XACT)I=XQF ()
YA(T)I=YQF (1)
ZACTI=ZQF(T)

* CALC INFL OF FUSELAGE
IF{IDB.EQs0O} GO TO 150
10X=1DF+119+1DB
IF (IDXsNEs6) GO TO 144
DO 142 I=1sNQF
READ (19}

GO TO 150
119=1 '
CALL AQXVB (NQF &)
CALC INFL OF FANPOD
IDX=IDF+120
IF{IDXsNEa4) GO TO 154

- DO 152 I=1sNQF

152

154

160

162

l64

_IDX=1DF+I21+IDW

CALL AQXVW(NOF:BI

READ {20) . - -
GO To 160
120=1

CALL AQXVF{NQFsT)
 CALC INFL OF WING
IF(IDW.EQe0) GO TO 170

IF(IDKeNEs6) GO TO 164
DO 162 1=1sNOF

READ (21)

GO TO 170

121=1

00028380
00028390
00028400
00028410
00028420
00028430
00028440
00028450

0028460
00028470
00028480
00028490
00028500
00028510
00028520
00028530
00028540
00028550
00028560
00028870
00028580
00028590
00028600
00028610

- 00028620

00026630
00028640
00028650

- 00028660

00028670
00028680

00028890

00028700
00028710
00028720
00028730
00028740

00028750

00028760
QoQ28770
00028780
00028790

100028800



170

172

174

180

182

200

e

210

212

214

CALC INFL OF PYLON

IF(IDPEQsQ) GO TO 180

IDX=1DF+122+1DP '

IF(IDXsNEe6) GO TO 174

DO 172 1=1+NQF

READ (22)

GOo TO 180

[122=1

CALL AQXVP{NQFs9) ‘
SETUP NACELLE OFF BODY POINTS

IF({IDN.EQeQ} GO TO 200

DO 182 I=1sNQF
ICN=ICN+1

XOBUICN)}=XA(I1)
YOB{ICN)=YA(])
ZOBUICN)Y=ZALL)

CONTROL POINTS Q ON WING
IF({IDWEQeOQ)Y GO TO 300
IR=0
Ia=0 .
NE4=NE3+T
NET=NE3+4
NE&=NESG+1
00 220 1=1sNJS
1E=Wi5{1)
Y=HWS*#EP( I}
DO 220 J=14NJC
1Q=1IQ+1
IF(IDFeEQeQ} GO TO 210
IF{IEsLENE3) GO TO 214
IF{IE«GE«NE4)Y GO T0O 210
IF‘IEQEQ.NET.AND.JGEQOI) IR=90
GO TOo 212
IF(IE.LESNES) GO TO 214
IF(IEeEQeNES«AND e JeEQel) JR=180
IR=]IR+1]
XACIQ)=XD(IRY ~
YA{IQ)=YD(IR)
ZAL{1Q)I=4DI IR}
GO TO 220
KAUIQ)=XLVI{TE}+XTLVIIEY®=XOCPLY)
YA{IQ)=Y

g00z28m10
Q0028820
00028830
00028840
00028850
00028860
00028870
00028880
00028890
00028900
00028910
00028920
00028930
00028940
00028950
00028960
g0028970
00028980
00028990
00029000
00029010
00029020
00029030
00029040
00029050
00029060
00029070
00029080
00029090
00029100
00029110
00029120
00029130
00029140
20029150
30029160
00029170

00029180

00029190
00029200
00029210
00029220
00029230



A toze

220

242

264

250

252
254

260

262

264

270

272

274

GO TO 270

ZAL1Q)=WOZ*BETA
ZONT INUE

CALC INFL OF FUSELAGE
IF{IDB4EQeD) GO TO 250
IDX=IDW+119+108 '
IF(IDXeNEeb) GO TO 244
DO 242 I=19NQW
READ (19)
GO TO 250
119=1
CALL AQXVBINGW+11)

CALC INFL. OF FANPOD

IF{IDF+EQe0) GO TO 260

1DX= IDW+120+1DF
IF(IDXeNEe6) GO TO 254
DO 252 I=1sNQW

READ (20)

GO TO 260

120=1 '

CALL AGXVF (NGW»12)

. CALC INFL OF WING
IDX=1DW+121
IF{IDXeNE+4) GO TO 264
DO 262 1=1sNQw
READ (21)
121=1
CALL AQWVWI(13)

CALC INFL OF PYLON
IF(IDP.EQ.0) GO TO 280
IDX=1DwWw+i22+10DP
[F(IDXeNEe6) GO TO 274
DO 272 1=1sNQW
READ_(22)

GO TO 280
122=1

_ CALL AQXVP{NQWr14)

280

O YOBUICNYI=YA(L)

SETUP NACELLE OFF BODY POINTS ~

IF(IDNeEGe0) GO TO 300
DO 282 I=1sNQW
TCN=ICN+1
XOB(ICN)=XALT}

00029240
00029250
00029260
00029270
00029280
00029290
00029300
00029310
00029320
00029330
00029340
00029350
00029360
00029370
00029380
00029390
00029400
00029410
00029420
00029430
00029440
00029450
90029460
10029470

c0029480 -

00029490
00029500
00029510
00029520
00029530
00029540
00029550
00029560
00029570

- 00029580

00029590
00029600
00029610
00029620
00029630
00029640
00029650
00029660



H1oc

C
(g

282

300

310

320

342

344

350

352

354

ZOB(ICN)Y=LALY)

CONTROL POINTS Q ON PYLON
IFILIDPAEQe«O} GO TO 400
IR=0Q
1@=0
PYB=POY*BETA
PZB=POZ#BETA
DO 320 I=1sNVSP
Y=HPS*EVP(I)

YC=PYB+Y#5INDP

ZC=PZB+Y#{0O5DP

DO 320 J=1lsNJCP

I1J=PJC(J)

I=1Q+]

IF(TeLE«NEVP} GO TO 310

IR=IR+1

XA(IQ)=XDP{IRI+POX

YACIQI=(YDP (IR)®*SINDP=ZDP(IR)*#CQSDP ) +PYB
ZALIQY={YDP (IR ®COSDP+LDPILIRI®SINDP) +PLB
GO TQ 320
XALIQY=XLVPII)+XTLVPIT)RCFUP{TJ+11+P0OX
YALIQ)=YC

ZALIQY=ZC

CONT INUE

CALC INFL OF FUSELAGE
IFULIDB4EQeO) GO TQ 350
IDX=1DP+119+[DB
1F{IDX«eNEsO]) GO TO 344
PO 342 [=1sNGP
READ (19}

GO TO 350
[i9=}
CALL AQXVB{(NQPe161}

CALGC INFL OF FANPOD
IF{IDFeEQeQ)} GO TO 360
IDX=1DP+120+IDF
IFIIDXsMNESB) GO TO 354
DG 352 I=1sNQP
READ (20)

G0 TO 36¢
120=]
CALL AQXVFI(NQP1T)

00029670
00029680
00029690
00029700
00029710
00029720
00029730
00029740
00029750
00029760
20029770
10029780
00029790
00029800
00029810
00029820
00029830
00029840
00029850
00029860
00029870
00029880
00029890
00029900
00029910
00029920
00029930
00029940
00029950
00029960
00029970
00029980
00029990
00030000
00030010
00030020
00030030
00030040
00030050
00030060
00030070
00030080
00030090



S0e

360

362

" 364

370

372

380

CALC INFL OF WING
IF{IDWeEQeU) GO TO 370
IDX=IDP+[21+1DwW ‘
IF(IDX«NEesb6} GO TO 364
DO 362 I=1.NQP
READ (21)
GO TO 370
121=1
CALL AQXVW{NGQPs+18)
SETUP NACELLE OFF BODY POINTS

IF{1DN<EGsD) GO TO 380
DO 372 1=1sNQP

ICN=ICN+1

XOBUICNI=XA(TI}

YOBUTICNI=YAI(I)

ZOBLICN)=ZALL)
CALC INFL OF PYLON

IDX=IDP+122

IF(IDXeNEst) GO TO 384

DO 382 I=1sNOP

382

384

400

4190

" DO 420 1=2W»NPZ

420

READ {22}

GO TO 400

122=1

CALL AQPVP

CALL AQXVPINGPs19) R
CONTROL ‘POINTS Q ON NACELLE

IF(IDNeEQe0) GO TO 500

YNOB=YNO*BETA

ZNOB=ZNO*BETA

DO 410 I=2sNP1

XA(I-17=XNO+IXBLCIV4XBL(IS1V ) /2%

YN=(YBL(I}+YBL(I=1))/24%BETA

YA({I-1)=YNOB-YN*SINDP

ZA(I-1)=ZNOB~YN#COSDP

IF(NB+EQel}) GO TO 430

IC=NP1-1

IC=1C+1
XA(IC)=XNO+(XB2(1)+XB2(1~1))/24
YN=(YB2{ 114YB2(1-1))/20
YA{IC)=YNOB~YN#SINDP
ZALIC)=ZNOB-YN¥*COSDP

-

V0030100
00030110
00030120
00030130
00030140
000306150
00030160
00030170
00030180
00030190
00030200
00636210
00030220
006030230
00030240
00030250
00030260
00030270
30030280
00030290
00030100
300301310
0003G320

- 000301330

0Q030340
000301350 .
00030360
000301370

- 000301380

00030390
00030400
00030410

- 00030420

00030430
00030440
00030450
00030460

20030470 -

10030480
QUQ30490
000305800
00030510

00030520



Q02

430

440

42

444

450

452
454
46Q
462

464

470

SETUP NACELLE OFF BODY POINTS

DO 440 I=1sNQN
ICN=ICN+1

XOB{ICNI=XAIT)
YOoBUICN)I=YALD)
ZOBUICNY=ZA(T]}

CALC INFL OF FUSELAGE
IF{IDB«EQeQ) GO TO 450
IDX=IDN+119+1D08
IFUIDXeNEW6) GO TO 444
DO 442 I=1sNQN
READ (19)

GO TO 450
119=1
CALL AGXVB(NQN»21)

CALC INFL OF FANPOD
IF{IDFSEQeUY GO TO 460
IDX=1DN+120+1DF
IFULIDXaNE«&)Y GO TO 454
DO 452 1=1sNQGN
READ (20)

GO TO 460
120=1
CALL AQXVFINQNe22)

CALC INFL OF WING
IF(IDWeEQsD) GO TO 470
1DX=IDN+121+1DW
IF{IDXeNELS) GO TO 464
DO 462 1=1+NQN
READ {21)

GO TO 470
i2i=1 ,
CALL AGXVWINQN»23)

. ~ CALC INFL OF PYLON
IF(IDP+FQe0) GO TO 500 '
IOX=IDN+I22+IDP
IFLIDX«NEs®) GO TO 474

DO 472 1=1sNGN

672

474

READ (22}

G0 To 500

122=1

CALL AGXVPINQN»e24&)

000130530
00030540
00030550
00030560
00030570
00030580
00030590
000304600
000305610
00030620
000390530
00030540

00030650

00030660
00030670
00030680
00030690
00030700
00030710
00030720
00030730
00030740

" 00030750

00030760
00030770
20030780
30030799
000g30800
00030810
00030820
ovo3uB3Q
00030840
00030850
00030860
00030870
00030880
06030890
G0030900C
00030910
00030920
00030930
Q0030940
00030950



Cx

500

REIND I/0Q UNITS
IF(IDBeNE«U) REWIND 19
IF(IDFeNE«(Q) REWIND 20

IFLIDWeNEeU) REWIND 21
IF(IDPeNE-U) REWIND 22

CALC INFL OF NACELLE ON OTHER COMPONENTS
IFCIDNeNE«O) CALL NACELL

_ COMBINE INFLUENCE MATRICES AND SETUP FOR MATRIX SOLUw
CALL MATAPE '

RETURN

' COMMON/DAT/ DA(5000)

END
AQXvB
SUBROUT INE AOXVB(NQ;ITYP)

CALC MATRIX-A (Q ON X-COMPUNENT AND VORTICES ON FUSEs)

EGUIVALENCE ) (DA!3386)sXLFX):lDA|3387)vXLFY):lDA(#?OT}fENDV)

COMMON/ CRG/ PI;PI# RC;BETA;SINDP;COSDP

COMMON/CFG/ 1G1(10) sNKB

O WP BN ok %

" COMMON/ CPB/ NVXsSNVXMsNVY s NDV sNVB sNVBP sNF s NJIX s IFBE

LARGE =~ DM1t1080u) ,
"~ #PM{150925) +DFMI{ 150} sDM2(1300)
+XB(4000) »YBI4000)  +ZB{4U0U) »DM3(56891)
___sXQ(65U)  sYQIE5U)  LQ1650) '
»AX{250) sAY(250) vAZ(1250)
sQBX(51} - »QBY(51) 2QBZ(511}
..__*QBXP{51) QBYP(51) »GBZP(51)
2QTXU51) 7 2QIYI5]) 1QT2(51)
DLEST) sDLP{51) sSLI51) sPLM{5125)
START ' o o
ALFY2=XLFY*XLFY
' NOe OF CONTROL POINTS Q LOOP
DO 400 1Q=1,NQ

CLEAR SUMMATION MATRICES
IFINFeNESO) GO TO 11 |

00030960
00030970
006030980
00030990
©0031000
00031010
Uu031020
00031030
00031040
00031050
00031060
0031070
00031080
20031090
J0031100
00031110
00031120
00031130
00031140
00031150
00031160
Q0031170
00031180 -
00031190
00031200
00831210
00031220
00031230
00031240
00031250
00031260
00031270

Q0031280

00031290
00031300
00031310
00031320
00031330

00031340
60031350
00031360
00031370
00031380



802

10
11

12

14

15

16

DO 10 [I=1sNVY

" QBXP(1)1=0e0

QBYP{I11=060
QBZP{1}=00
GO TO 14
DO 12 I=1+NKB
AXLI)=040
AY(I)=0e0
AZ(11=040
NVX AND NVY LOOPS
IPAS=0

DO 300 IX=1sNVAM

LI=(IX-1)%NVBP+2
LF=LT+1
NVYX=NVY+NVY

- TEST TO BYPASS X-SEGMENT
IF{1QeEQel) GO 7O 15
IF{IXeGE [INVXM-1)} GO TO 15
TT=ABS{XQUIQ)-ABI(LI})/DFMITX)
IF{TToGT4XLFX) GO TO 270
NL2=(ZB(LT)I=ZQUIQ) ) *#*2
DYB=YB(LI)~YB(LI+1)
IF({DYB+EQa040) GO TO 16
DF2=(FNDV#DYB ) ##2
TT=({-YBILI)~-YQUIQ) ) ¥ *24DL2)/DF2
IF{TTeGTeXLFY2) NVYXaNVY
DO 180 IS=1sNVYX

K=NDV

18

20

30

32

IFCIXeNEsNVXM) GO TO 18
K=0

LF=LI+NOV

LI=LF~NVBP

1SS=1S=NVY

IFL1SS) 20520932

JS=1S
QBX(JS1=040
QBY(JS)=0s0
QBZ{JS1=0e0
TYL=YB(LFI-YB(LI)
TY2=YB(LF)-YQ(IQ)
TY3=YB(LI ) ~YQ(IQ)
GO TO 50

JS=18$

00031290
20031400
30031410
00031420
00031430
00031440
00031450
00031460
00031470
00031480
00031490
00031500
00031510
00031520
00031530
60031540
00031550
00031560
00031570
00031580
00031590
00031600
00031610
00031620
00031630
00031640
00031650
00031660

00031870

00031680
00031690
00031700
00031710
00031720
00031730
00031740
0QQ31750
00031760
00031770
00031780
20031790
30031800
Q0031810



602

40 TY1=YB(LI)-YB(LF) : . 00031820

TY2==YB(LF)I=-YQ(IQ) 00031830
TY3=-YB(LI}=YQ(IQ} : 00031840

50 TX1=XB(LF)-XB(LL1} 00031850
TX2=XB(LF)1~XQ¢1Q) ' 00031860
TX3=X8(LI)=-XQ{1Q) ' , 00031870
TZ1=ZB(LF }=ZBiLi) 00031880
TTZI=ZB(LF)=-2Qtigy 7 S R 00031890
TZ3=Z8(LI11-2Q{1Q) ” 00031900
HN=TXZ#TX]1+TY2*TY2+TZ22%TL] 00031910
HOSTX1#¥24TY 1 #H24T L] %2 , ‘ 00031920
SQHO=SQRT(HD) 00031930
IF{SQHD+GT +0400001) GO TO 52 00031940

51 QSR=0.U " ' - 00031950 -

‘ GO TO 54 - 00031960
52 HT#HN/HD - S - _ 00031970
HX=TX2-HT#TX1 : 00031980
HY=TY2~HT*TY1 _ 00031990
 H2=TZ2-HTH*TZ1} ' 00032000
T SHPESQRT(HX®®2+HY#¥24HZ#%2) ~ ~— 7~ oo o T 00032010
IF(SHP <L TeUs0QULULI} GO TO 51 : - 00032020
 SRF=HN/SQRT(TX2¥*¥2+TY2%#2+TL2%#%2) 00032030
HI=TX1®TX3+TYI*TY3+TZ1#TL3 T ' ) - 00032040

SRIZHI/SQRT (TX3#*2+TY3#N2+T23%%2) 00032050

C QT=(SRF=SRI)/{SQHD*SHP*PI4} " 00032060

T OTX=TY2#TZ1-TZ2%TYYI T B R 00032070

S TY=TZ22#TX1-TX2%T21 . 00032080
TZ=TX2%TYLI~TVY2%TX1 L 00032090
QSR=QT/SQRT(TXR%I+TYR#24TZ%%2) T o ' ' 00032100
IF{ISS«GTa0} QSR==QSR ' S 0032110

54 K=K=-1 e - ' - 00032120
IF(KY 14046060 T 7 T oo ’ 00032130

Ce LATERAL VORTICES . © 00032140
6U QBX(JS)=QSR*TX+qQBX(4S) -~ 00032150
QBY (JS)=QSR#TY+QBY (JS) ~ ST o . 7T Q0032160

QBZ (JSI=QSR*TZ+QABZ (4S) : - 00032170
e JAFAK) 1009100970 , . ‘00032180
C SETUP FORTADGTITIONAL LATERAL 777777 n7m7 0 nm 7 7 00032190
70 Li=LF - . 00032200
LF=LF+1 S o ) 00032210
IF(ISS) 30330040 : 000632220

C SETUP FOR LONGITUDINAL 00032230

IOQ_legF-Nggp L 00032240



oTe

Cw

C*

140
150

155
160

i70
180

190

#*

191

IFI1XeEQel) L1I=1

IF(IS5)Y 30930940
LONGITUDINAL VORTICES

IF(158) 16U»1559+150

QTXLJS)=QSR*¥TX+QTX{US)

QTY{(JSI=QSRETY+QTY{is)

QTZLJ51=05RXTZ+QTLZ{ 35

GO To 170

LF=L1+1"

QTX(JS)=QSR*TX

QTY{JS)=Q5R*TY

QTZLJS)=QSR*TL

DL (JSI=5QHD

LI=LF

LF=_F+]l

CONTINUE

IF{IPASeEQe() GO TO 190

IPAS=Q -

READ (23}

GO To 255

IF{iIXaNEeNVXM) GO TO 198

IF(IFBE«EQeQ) GO TC 198
COMPUTE TRAIL VORTICES

DO 196 [=1laNVY

PASS=1l. o :

HY=YB(LI}-YQUIG)

- HX=XBILIY=XQ{IQ)

192

193
154

195
196

198

HZ=ZB{LI1-Z2Q4{1Q)
DD1=HY#HY+HZI#HZ
IF(DD1eLTo000L01) GO TO 193
DDZ2=SQRT (HX*HX+DD1}
IFIDD2«LTo0e00UU1) GO TO 193
QSR=(1-HX/DD21/DD1%#PASS/PI4
ATY (43S 3=QTY{ JS)+QOR*HL
ATZLU51=QTZEJS 1 ~QSR*HY
IFIPASS) 19541959194
PASS#=1le
HY=-¥B(LI)-YQ(TIQ})
GO T0 192
LI=Li-NDV
J5=J45~1

CALC MATRIX L
IFINFsLEQ) GO TO 210

00032250
00032260
00032270
00032280
00032290
00032300
00032310
00032320
00032330
00032340
00032350
00032360
00032370
00032380
00032390
00032400
50032410
10032420
Q0032430
00032440
00032450
00032460
00032470
00032480
00032490
00032500
00032510
00032520
00032530
00032540
00032550
00032560
00032570
00032580
00032590
00032600
00032610
00032620
000325630
00032640

00032650

00032660
00032470



1T1e

200

- 201

202

203

204

205
206
207
208

(of 3
210

212

220
239

.GO _To 230

IFLITYP4NES1) GO TO 200

IF(IQeEGel) GO TO 201

IF(IXeEQel) GO TO 255

READ (23) ((PLMIUJsl)aJd=1sNVY)sI=1sNF)

GO TO 210

DFM{IX)=DL(1)

IF{IXeNE«l) GO TO zoa

DLP(I)=DL(1}

DO 202 JU=24NVY

DLP(J]=(DL(J-1}+DL(J)l/Z.

DO 203 J=1sNVY

DO 203 I=1sNF

PLMIJ21)=0e0

GO TO 255 T

DLX=DL(1)/2

SUCL)=DLP(1)4DLX

DLP{11=DLX

DO 205 J=2sNVY

OLX=(DL(J~1)4DL(J) ) /4e

SLUJY=DLP(J)+DLX

DLP(J)=DLX

IFCIXeNESNVAM) GO TO 207

D0 206 J=1lsNVY

SLISY=SLEJY+DLP L)

DO 208 J=1sNVY

DO 208 1=1sNF

PLM{Js )= PM(Ix,Ip*sL(J|+pLMtJ.I1

WRITE (23) ((PLMIJsI)»>J=1sNVY)s]= =1 »NF)
5UM FOR AXsAY AND AZ

TX=QBXP(1)-QBX{1)1+QTX{1)~QTX(NVY}

TY=QBYPI1)=QBY{1)+QTY{1)=QTY{NVY)

TZ=QBZP{1)-QBZI1)+QTZ{1)~QTZINVY)

IFINF) 2129212+214

AX(IX)=TxX

AY(IX)=TY

AZ(IX)=TZ

DO 220 I=1sNF

CAXID) ETX#PLME 1sD)+AXL(])

AYLTH=TYRPLME Lo DI +AY (D)
AZ(I1=TZ#PLM( 1s1)4AZ(1)
1C=NF

DO 250 J=2sNVY

00032480
GL032690
00032700
00032710
nug32720
J0032730
00032740

00032750

Q0032760
00g32770
00032780
000327950
00032800
00032810
00032820
00032830
00032840
00032850
00032860

00032870

00032380
00032890
000322900
00032910
00032920
00032930
00032940
00032950
00032960
00032970
00032980
00032990

00033000
00633010
00033020

00033030
00033040

00033050

00033060
00033070
00033080

~000330%0

00033100



eie

232

234

240

250
255
260

2170

300

310

320
400

450

. RETURN

*DECK

TX=QBXP{J)=-QBX(J)1+QTX{J1-QTX{J-1)
TY=2QBYPI{J)-QBRY( 1+QTY(J)~QTY{(J=1})
TZ=QBLZP(J)~QBZ(I1+QT2(J}~QTZ{3-1)
IFINF) 232+232+234%

IC={U=1) #NVXM+IX

AXLIC)I=TX

AYLIC)Y=TY

AZL1IC)=TL

GO To 259

DO 240 I=1sNF

1C=IC+1

AXCICI=TX#PLMO Je II4+AXIC)

AYLICH=TY*PLMU Je [2+AY(ICH
ALCTIC)=TZ%PLMl Js1)+ALLICH
CONT INUE

DO 260 I=1sNVY
QBXPUI)=QBX(I)
QBYP(LY=QBY(1)
QBLZP(1)=QBZ(1)

GO TO 300

IPAS=1

IF{IXeEQel) GO TO 300
READ (23)

CONTINUE

REWIND 23

IFCITYPGLT 16} GO TO 320

DO 310 I=1lsNKB

AYT=AY(I])

AY (II=AYT®SINDP+AZL 1)} #COSDP
AZ(1)=<-AYT#COSDP+AL(1 ) *SINDP

WRITE (19} (AX{ICIsAY{IC)AL{ICs IC=19NKB)
CONTINUE

WRITE (69450) ITYP

FORMAT {(21HO ##% COMPLETED MATRIX»I4)

END

AQXVF

SUBROUTINE AQXVFINGsITYP)

CALC MATRIX~A'£Q ON X-COMPONENT AND VORTICES ON FANPe}

00033110
00033120
Q0033130
00033140
00033150
00033160
00033170
00033180
00033190
00033200
00033210
00033220
000633230
00033240
00033250
000332260
00033270
00033280
00033290
06033300
00033310
00033320
00033330
3Q03334Q
Q0033350
00033360
00033370
00033280
00033390
00033400
00033410
033420
10033430
00033540
00033450
00033460
Q0033470
00033480
00033490
00033500
00033510
00033520
00033530



€12

IS RY NP

COMMON/DAT/ DAL 5000)
EQUIVALENCE

COMMON/CRG/ PI»PI4sRCHBETA+SINDP +COSDP
COMMON/CFG/ 1G1(11)sNKF
COMMON/CPF/ NVXsNVXMsNVYINDVsNVBINVBP sNFsNJIXsIFBE

LARGE DM1(35800)
sPM{100»25)sDFMI 100 sDM21130U0)
sXBL4000)  »YB(4OOU) +ZBL4U00)  sDM3(33191)
e XQU650) +YQIB650]) »4Q(650)
sAX{250) sAY(250) yAZ{250)
N +QBX(51) sWBY(51) sABL(51)
T T S QBXPIS1 ) TyGBYRP(51) T sQBLP(5))
1QTXE51) sQTY(51) »QTZ2(51)
o sDLI{51) sDLP(51) *5LI51) 'PLM(51+25)
START
pI‘t 40*91

COXLFY2=XLFY*XLFY

10
11

12

14

T aBXP({1)=040

L AX(1)=0e0

LI=tIX-1)#NVBP+2

NOe OF CONTROL POINTS Q LOOP
DO 400 1G=1sNQ

CLEAR SUMMATION MATRICES
IF(NFaNE«O) GO TO 11
DO 10 I=YsNVY
QBYP{1)=0e0
QBZP{1)=0e0
GO TO 14
DO 12 I=1lsNKF

AY(1)=0e0
AZ(1)=040 : :

. ... NVX AND NVY LOOPS
IPAS=0 . e T
DO 300 IX=1sNVXM
e S S
NVYX=NVY+NVY

TEST 70 BYPASS X~SEGMENT

IF(IGeEQel) GO TO 15
IFUIXeGEs {NVXM=1)) GO TO 15
TT=ABS(XQLIQ)-XB(LINI/DFMUIX)

00033540

(DA‘BBBU)!XLFXI »(DA{3381) s XLFY) 9(DAl1276)’FNDV)00033550

00033560
00033570
00033580
00033590
00033600

" 00033410

00033420
000336390
00033640
00033650
00033660
00033670
00033680
00033690
00033700
00033710
00033720

- 00033730

J0033740
w0033750
00033760
00033770

‘00033780
00033790
00033800

00033810
00033820

40033830
Q0033840

- 00033850

00033860
00033870

00033880
00033890

000339Q0

00033910

00033920
00033930
00033940
00033950
00033960



11

15

16

18

20

30

32

40

50

51

52

IF(TT.GTJXLFX) GO 10 270
DZ2=1ZBILI)~Z2QIIQ))%%2
DYB=YB(LI)-YBiLI+1)
IF{DYB+EQeQe0} GO TO 16
DF2=(FNDV*DYB) #%2

TT=t(=YBILI}=-YQ(IQ))##2+DL2)/DF2

IF{TTeGTaXLFY2) NVYX=NVY
DO 180 IS=1sNVYX

K=NDV

IF(IXeNE«NVXM) GO TO 18
K=0

LF=LT+NDV

LI=LF-KRVBP
185=15-NVY

IF{ISSY 20+20s32
JS=IS

QBX 1JS5)=0a0
QBY(JS5)=0e0
QBZ‘JS)"’O.U
TY1=YB(LF)I=-YB{LI)
TY2=YB(LF)-YQ(IQ)
TY3=YB(LI)=YQ(IQ)
GO TO 50

J5=155
TY1=YB(LII-YB(LF}
TY2=-Ya{LF)-YQLIQ}
TY3=-YB{LI)~YQL{IQ)
TX1=XBILF)=XB{LI)
TX2=XB{LF)-XQ(I1Q)
TX3=XB{LI1=-XQ(IQ)
TZ1=ZBILF)=ZBIL 1)
TZ2=2B(LF)-2011Q)
T23=ZB(L1)~Z2Q(IQ)
HN=TX2#TX14+TY2*%TYLI+TZ2%TZ1
HO=TX1#%24+TY1*##24TZ 1 #%2
SQHD=S5QRT (HD)
IF(SQHD+GT s 0o UU0U01) GO TO 52
QAR=0e0

GO TO 54

HT =HN/HD
HX=TX2-HT*TX1.
HY=TY2~HT*TY1
HZ=TZ2-HT*T21

00033970
00033980
00033990
QL034000
00034010
00034020
00034030
20034040
J0034050
Q0034060
Q0034070
00034080
Q0034050
00034100
00034110
00034120
Q0034130
00034140
00034150
00034160
00034170
00034180
00034190
00034200
00034210
00034220
00034230
00034240
00034250
00034260
00034270
00034280
00034290
00034300
00034310
00034320
00034230
00034340
00034350
00034360
00034370
000341380
00034390



12

SHP=SQRTUHX # % 2+ HY ¥ ¥ 2+ HL %% 2 )
IF(SHP«LTe0s0UU01) GO TO 51
SRF=HN/SQRTITXZ##2+TY2HR2Z4TZ2%%2)
HI=TX1#TX3+TYL#TYI+T2Z1%#743
SRI=HI/SORT(TX3*#2+TY3##2+TL3n%2)
QT=15RF=-SR! )/ (S5QHD*SHP#PI14)
TX=TY2*#TZ1-TZ2%TY1
TY=TZ2#TX1-TX2%TZ]
TLZ=TX2#TY1=TY2*TX1
QASR=QT/SQRT{UTX#%2+TYRR2+TZ%%2)

TFL1S5eGTa0) QSR=-QSR

54 K=K~1

Cx

. 7C‘-

LIFIK) 140160160 o
LATERAL VORTICES™

60U QBXGJS]=QSR*TX+QBX{JSJ

70 LIsLF

c

_c*

160 QTX(JS)= QbR*TX_hW

170 LI=LF

1006 LI=LF=-NVBP

QBY {1 JS ) =QSR*TY+QBY{ JS)

S QBZ{US)=QSR#TZ+QRZIJS)

IF{(K) 100s100»70

LF=LF+1
CIFLESS) 30’30140
SETUP FOR LONGITUDINAL

IF(IXeEQel) LI=1
TIF(1S5) 30%30+40°
LONGITUDINAL VORTICES

140 IFilSS) 16091559150
150 QTX(JS)=QSR#TX+QTX (JS)

QTY (JS)=QSR*¥TY+QTY{JS)
QTZ{JS) ZQSRATZ+QTZEIS).
GO TO 170

155 LF=LI+1

READ (24} -

QTY (JS) =QSR*TY
QTZ(JS)=QSR*TZ
DLIJSI=SQHD

8 b e b Sk s w1+ e <hetr o e )

LF=LF+]

180 CONTINUE

IF{IPAS«EQeQ) GO 1O 190
IPAS=0

SETUR FOR ADDITIONAL LATERAL

00034400

00034410

00034420
00034430
000346440
00034450
00034460
00034470
00034480
00034490
00034500
00034510
00034520

Q0034530

00034540
00034550
00034560
00034570
00034580

00034590 "7

Q0034600
00034410

00034420
00034430
00034640

" 00034650

00034660
00034670
00034680
00034690
00034700

00034710

00034720
00034730
20034740
30034750
00034760

Q00347707

00034780
00034790
00034800
00034810

100034820



91e

GO TO 255 00034830

190 IF(IX«NESNVXM) GO TO 198 ~ 00034840

IF{IFBE«EQeD) GO TO 198 - | 00034850

* COMPUTE TRAIL VORTICE ‘ 00034860

191 DO 196 [=1sNVY 00034870

PASS=1, 00034880

HY=YB(LI)-YQ(IQ) s 00034890
HX=XB(LI)=~XQi{1Q} ' T 0004949000

HZ=2B(1,1)1-2Q{1Q} 00034910

192 DD1=HY#HY+HZ*HZ 00034920
IF(DD1eLTa0e000C1) GO TO 193 T 00034930

DD2=SQRT{HX*HX+DD1} ‘ 00034940

IF{DD2.L.TeUe00UO1) GO TO 193 00034950
GSR={1+~HX/DD2)/DD1#PASS/PI4 00034960

QTY{4S1=QTY (JS)+QSR®HZ 00034970

QTZ{JIS)I=QTZ(JS)~QSR*HY 00034980

193 IF(PASS) 1955195:194 00034990

194 PASS=-1ls 00035000

HY==YB(LI)=YQ(IQ) 00035010

GO TO 192 00035020

195 LI=LI~-NDV 00035030

196 JS=J5-1 00035040

CALC MATRIX L 70035050

198 IF(NFeLEeQ) GO TOQ 210 30035060

IFLITYP.GTS7) GO TO 200 00035070

IF(IQeEGel) GO TO 201 00035080

200 IFUIXeEQel) GO TO 255 00035090

READ (24) ({(PLM{JsT)sJ=1pNVY)eI=1sNF} 00035100

GO TO 210 00035110

201 DFMLIX)=DL{1} 00035120

IF(IXeNEel) GO TO 204 00035130

DLP(1)={DL{1)+DLINVY))/2. 00035140

DO 202 J=24NVY 00035150

202 DLP{JI=(DL{J=1}+DLiJI )/ 20 00035160

DC 203 J=1sNVY : 00035170

DO 203 I=1sNF 00035180

203 PLM(Js11=0.0 L e _— 00035190

GO TO 255 - 00035200

204 DLX=(DL{11+DLINVY) )}/ 4 00035210

SLI1)=DLP(1}+DLX 00035220

PLP(1)=DLX 00035230

no 205 J=2sNVY 00035240

DLX={DL(J-11+DL(J) )40 . _ _ 00035250



o Lie

205

206
207

208

C»
210

212

214

- 220

230

SLEJY=DLPLJI+DLX

OLP{J)=DLX

IF(IXeNECNVXM) GO TO 207

DO 206 J=1sNVY
SLEJI=SLI+DLP LYY

DO 208 J=I1sNVY

DO 208 I=1sNF
PLMIJ-I)-PM(lx;ll*SL{Jl+PLMlJ¢Il

WRITE (24) ((PLM(J2I)sJU=1sNVY)s]=1sNFt

. SUM FOR AXsAY AND AZ
TX=QBXP(1)-GBX{1}+QTX (1) -QTX(NVY)

_TY=GBYP(1)-QBY(11+QTY(1)~QTYINVY)
TZ=QBZP{1)-QBZ(11+QTZ(1)-QTZENVY)

FFINF) 21292124214
AX{IX)=TX
AY(IX)I=sTY
AZLIXY=TZ
GO TO 230

DO 220 I=1sNF )
AXTTY=TXHPLMU 1s1}+AXLT)

AYLL)=TY#PLMU 1o1)+AYI(])
AZLTI=TZHPLML Lo D)+AZ(])

1C=NF

DO 250 J=2sNVY

TX=QBXP{ J)~QBX () +QTX(J)=-QTX{J=11

T TY=QBYP(JI-QBY{J)+QTY{N-QTY(J-1)

232

234

240

250
255

260

T2=Q8ZP{J)~QBZ(J)+QTZ(H)1-QTZ(J-1)
IFINF) 23242329234
1C®{J=1) #NVXM+1X
AXCIC)=TX
AYUIC)=TY
AZ{1CY=TZ ~

GO To 250

DO _240 I=1sNF
ICE1C+1 | -
AX(ICI=TXK#PLMC Js1)+AXLIC) -

CAYLIC)=TYRPLME  Je T14AYLIC)

AZCIC)=TZ#pMT Jy 11 +AZTICY
CONT INUE

DO 260 I=1sNVY
QBXP{ I 1=QBX( I}
QBYP( 1)=QBY (1)
QBZPLI1=Q8Z( 1)

00035260
00035270
00035280
00035290
00035300
00035310
00035320

00035330

00035340
00035350
70035360
30035370
00035380
00035390
00035400
00035410
00035420
00035430
00035440

100035450

00035460

00035470

00035480
00035490
00035500

- 00035510

00035520
000355130

00035540

00035550
00035560

00035570

00035580
00035590
00035600
00035610
00035520

~ 00035630

00035640
00035650
00035660
00035670

00035680



glec

GO TO 300 20035690

270 1PAS=1 00035700
IFCIXeEQsl}Y GO TO 300 00035710

READ (24) 00035720

300 CONTINUE 00035730
REWIND 24 00035740

C 00035750
IF(ITYPWLT 17} GO TO 320 00035760

DO 310 I=1»NKF 00035770
AYT=AY({1) 00035780
AY{1)=AYT#SINDP+AZ(1)*COSDP 00035790

310 AZ{I)=-AYT#COSDP+AZ( 1} *SINDP 00035800

C 00035810
320 WRITE (20) (AX(IC)sAY({ICIsAZIIC)»IC=1sNKF) 00035820
400 CONTINUE : 00035830
WRITE (69+450) 1TYP 00035840

450 FORMAT (21HO ## COMPLETED MATRIXs®14) 00035850
RETURN - 00035860

END 00035870

*DECK AQXVW 00035880
SUBROUTINE AQXVWINQ+ITYP) : 00035890

C 00035900
C# CALC MATRIX-A (@ ON X—COMPONENT AND VORTICES ON WING} 00035910
C 00035920
COMMON/DAT/ DA(5000) 00035930

C 00035940
- EQUIVALENCE (DA{1281)sWNW) s(DA(12T0U)sWNVC] 00035950
19(DAC1202)9W0OZ) »(DAI33BZ) e XLW) 00035960

C 00035970
COMMON/CRG/ PIsP14sRCyBETASSINDP+COSDP 00035980
COMMON/CFG/ 1IDBsIDF,IDD(10) sNKW 00035990
COMMON/CPW/ HWSeNTIsNTOSDLI sDLO'NEZsNE3 00036000

1 SNES sNTBoNUsNWeNVCsNVSeNJCeNJS 00036010

C 00036020
LARGE DM1(51700) ) 00036030

1 sEVIS2) P XLVISZ) sXTLVI(52) +DM2{8840) 00036040

2 © s ¥YBR(600) sYBI(600) +YBR(600) »DM3{1800) 00036050

3 "W CFI(50} sCFJLB0)  »STHI(50) sACT(50) o 30036060

4 +ET(52) sXLT(52) s XTLT(52) 30036070

5 sCLB0:40)  +5(51510)  +DMAL400) STSI(52:40)sDM5(2080) 00036080

6 2COSTT(52) sDZLE(52)  sCOSTVIS2) sSINTVIS2) 00036050

7 s XB{600) pXBI(600) $XBR(160C) 00036100

B »Z2B(600) 2 ZBICGO0) +ZBR(G0O0Q) sDM6(9T61) 00036110



C

+XQ{ 650) rYQ{650) yZ2Q{650)
*AX(250) sAY (250 »AZl 250)
' SEUL30) »SEV(30) ySEW(30)
INITIAL AND CALC MATRIX A

XLW2=4 o ¥ XLW*XLW '

_NE1=NE2

NVSH=NE2+1

NE4=NE34+T

NE&=NE3+3

INDT=DA{2000)

. IF{INDTeNE«O) NE1=NVSH

CAY{I1=20.0

DTH=PI/WNVC
DO 300 1Q=1sNQ
DO 12 I=1sNKW
AX(11=2040

AZL]I)=0e0

_IFUIDFEQeQ) GO TO 14

Twv=0,

CALL AQXVWR(IQsNTOSNE3sXBsYBsZB)

CALL AQXVWR(IQeNTISNEG»XBl»YBIZBI)

IF(IDBeNE«U) CALL AQXVWR(IQsNTBsNES5+XBRsYBRsZER)
' CHORDWISE LOOP

TUV20e

Tvv:o‘ Tk ol ek W — S AR . i e - L

DO 250 I=1sNVC

IR=4#]-3 o

IF{IDFEQe0) IR=IR+1200

DO 15 IW=1sNW

" SEULINW)I=040

15

. 22

SEV(IW)=0.0
SEW(IW)=040 |
| SPANWISE LOOP
XV3=XLTE1I+XTLTCL) #CFITI*COSTTLY
XV2eXLVE1)+XTLV (1} *CFI( I} #COSTV(1)
XVT=XLVINVSHI$XTLY (NVSH)*CF I (1) #COSTVINVSH)
DO 200 IE=19NEY

IF(IE«NE.1} GO TO 22
TL=2+/DLO

TPT=IXVT-XV3 )} ¥TL/HWS

GO TO 24 -
IF(IEGNE«{NE3+4)) GO TO 26

00036120
00036130
00036140
00036150
00036160
00036170
00036180

00036190

G0036200
00036210
00036220
00036230
00036240
00036250

. 00036260

00036270
00036280
00036290
00036300
00036310
00036320
00036330
00036340
00036350
00036360

70036370

10036380

00036390 -

00036400
00036410
00036420

00036420

00036440
00036450

00036470
00036480

7. 00036490

00036500

00036510

00036520
00036530

- 00036460

i e

00036540



oce

24

26

40

42

43

46

48

TL=2+/DL1
DL4=24#TL/BETA
TOY=HWS/TL
5C=TDY
DTX=DTH/ SC
KT=IE

WZV=WOZ-XTLVIIEI#CFI{ I #SINTVLIE)+DZLECIE)

ZVW=LZQLIQ)-WZIVEBETA) /SC
IFLINDTeNESO)Y GO TO 40
IF{IEaGT eNER) GO TO 200
IF(IE.LESNE3)Y GO TO 48
IF({IE«GE«NEL) GO TO 48
GO TOo 200

IF(IEsNE«NEL) GO TO 42
TPI=TPT

TPO=-TPT

TL=24/DLO
DL4=2.#TL_/BETA
TDY=HWS/ TL

sC=TDyY

DTX=DTH/SC

YVzHWS

XVWz (XQIIQ)~XVT)/SC

GO TO 60

IF{IFE«GT«NES) GO TO 43
IF(IE«LESNE3) GO TO 48
IF(IE«GE«NER) GO TO 48

TPO=({XB{IR)~XB(IR+1})/{YB(IR}~YB(IR+11)}

TPI=TPO

YV=oS5#IYBIIR)I+YB(IR+1 )
XvWz{XQIIQ)1~(XB{IR}+XBUIR+11}172¢1/5C
IuW={ZQUIQI-(ZBIIRI+ZBIIR+1))1/2:)/5C
IR=IR+1

IF{IE«EQeNES) IR=IR+597
IF(IELEQe{NE3+6)) IR=IR+597
G0 To 60

YV=HWS#*EV{ IE) L
IFI{IECNESsl) GO TO 50
TPI=TPT

TPO=TPT

AVag o #( XQLIQY-XV21}/75C
FA'Y"E VS FA

GO To 60

00036550
00036560

" 00036570

00036580
00036590
00036600
00036610
00036620
00036630
00036640
00036650
00036660
00036670
90036680
10036690
00036700
00036710
00036720
00036730
00036740
00036750
00036760
00036770
00036780
00036790
00036800
00036810
00036820
00036830
00036840
00036850
00036860
00036870
00036880
00036890
00036900
00036910

00036920

00036930
00036940
00036950
00036960
00036970



1ce

50
52
54
58

60

LAY

IFLIE-NE4) 5895256
XV1=XLTCIE)+XTLTIIE) #CFI{ 1) #COSTT(IE)
KT=KT+1 |
XV2=XLV(TEV+XTLVITE)*CFI( 1) #COSTVLIE )

XV3sXLTUKT )+ XTLTIKTI*CFI( 1) #COSTTIKT Y

XVW={XQUIQ)-XV2}/5C
TRI=(XV2=-XV3)/TIDY
TPO={XV1-XV2)/TDY 4
IF{IE«EQ.NE2) GO TO &0
IF(ET(KT)eLTa0as0) TPI=TPO
IV2=ZVW##*2
X22=XVWNRR2+ZV2
ZL4=ZVWRDLG

IPASS=1
YVW={YQUIQ)-YV}/SC
EVI=0C. :

EVO“DQ
IFCCYVWRR242VIW#%2) ¢ GToXLW2) GO TO 120
TI2=TP{#%#2+1,
TO2sTPOR#2+] e
XTJuXVW+TPI
XTO=XVW=TPO
IF{IEeEQel) YVW=4e®YVW
YCP=YVW+1le

YP2=YCP#%2

YCM=YVW=1,

L YM2=YCMERZ

SQo:SQRT(XTo**2+YMZ+ZV21
SQIsSQRTIXTI#%24+YP2+2V2)
SQR=SQRTIXZ2+YVW#RD)
XKYTI=XVW=-YVWHTPT -

XYTOSXVW-YVW*TPO

R125{XTI/SQI+1e) /7 (YP24+ZV2)
R22=XYTI##242V2*TI2 '
R3Z2=XYTO##2+2V2#T02 _
R42=(XTQ/S5GQ0+1e} / (YM2+ZV2) |
EX‘O.Q

EY=R12-R42 _
EZ=YCM#R42-YCPXR]12

- IFtR22/T124tEaleE-101 GO 'TO 80

YXTI=SYVW+XVWRTP I
EX={(YXTI+T12}/5QI-YXTI/SQR}/R22

-EYREY—EX*TPI

00036980,
70036990
20037000
00037010
00037020

- 00037030

00037040
00037050
00037060
00037070
00037080
00037090
00037100
00037110
00037120
00037130
00037140
00037150
00037160
00037170
00037180

00037190

00037200
00037210
Q0037220
00037230
00037240

- 00037250
00037260

00037270
00037280
00037290
0037300
00037310
00037320
00037330
00037340
00037350
00037360
00037370

30037380

30037390
00037400



ccc

80

90

92

94

96

97

o8

99

EVI=EX#XYT]

L=EZ~EV]
IF(R32/TOZ2eLEl+E~10) GO TO 90
YXTO=YVW+XVW¥TPOD
EXX=tYXTO/SQR+(TO2-YXT0)/5Q0)/R32
EX=EX+EXX
EY=EY=-EXX2TPO
EVO=~EXX#XYTO
EZ=EZ2+EVD
IFLINDT+EQeQ) GO TO 99
IFITIE.EQsl) GO TO 98
5TS=1+/5GR
EUI=1e/5QI-5TS
EUQ=]14/500=5T5
EWI=04
IFIR22/T12¢LEs1E-10) GO TO 92
PII=SQRTI(TI2)

EWl= lYXTIISQR—(YxTI+T12)/50I!*ZVW*PII/RZZ
EWO=0,

IF(R32/T02eLEal oE- 10} GO 10 94
POI=SQRTITOZ)
EWO={YXTO/SAR-{YXTO-T0O2)1/35Q0 ) #IVW#*PO1/R32
ST=TSI{IE» I} #STH({1}%DTX

IFUIE«NE«NELl) GO TO 96

IF({IPASS«EQe(¢0Q) GO TO 97

C4=S5T/T12

TUVETUV-{EUI#TPI-EVI}*C4H
TVVERTVV=-(EVI®TRPI+EUT )} #C4
TWV=TWV-EWI#Pl [ %4

IF(IE«EQeNEL)Y GO TO 130

Cl=5T/7102

TUV=TUV+(EUO*TPO*EVO!*C1

TVV=TVV+ EVORTPO+EUD) #(1
TWV=TWV+EWORPOTI*(C1

IFLIECEQeNREL)Y GO TO 200

IFUIE«GT«NES) GO TO 120
IF{IE+GEsNES) GO TO 99
IFUIEaGTWNE3) GO TO 120
EX=EX*ZL4
EY=EY#Z1 4
EZ=EZ*DL4
IF(WNWNESDLQ) GO TO 100
SEUCTIEY=EX+SEUCTE)

00037410
00037420
00037430
00037440
00037450
00037460
00037470
00037480
00037490
00037500
00037510
00037520
00037530
00037540
00037550
00037560
00037570
00037580
00037590
00037600
00037610
00037620
00037530
00037640
00037650
00037660
00037670
00037680
20037690
10037700
00037710
00037720
00037730
00037740
00037750
00037760
00037770
00037780
00037790
00037800
00037810
00037820
00037830



tee

100

110
120

130

190
200

204

210
250

SEV(IEY=EY+SEVIIE)Y
SEW(IE)=EZ+SEW(IE)

GO TO 120

DO 110 IwW=1lsNW
SEU{IWI=SEU(IWI+EX*S{IEsIW)
SEVIIW)IaSEVIIWI4EY*S(IE»IW)
SEW(IW)=SEW(IW)+EL*S{TIEs I W)
IF{IPASS+EQWQ) GO TO 190
IF(IDBeNE«OQ) GO TO 130
IF(IE-EQeNE2) GO TO 200
IPASS=0

TPX=-TP1

TPI==TPO
TPO=TPX
YV==YV .
GO'TO 70

Xv1=xXy3

CONTINUE
IFIWNWeNE«Ds0) GO TO 204

SEU(11=4e#SEULL)

SEVI1)=be#SEV(L)

SEW(1)=44#5EwW(1}

MY=0 '

DO 210 I1U=1lsNU- )

DO 210 IW=1eNW_

MY =MY +1 '
AX(MY }=AX (MY} +SEUL IW) ®C(To1U)
AY (MY )=AY (MY} +SEVI IWIRC([s1U)
AZ(MY )} =AZ{MYY+SEWIIWI*C (I L)
CONTINUE

TUV= TUV/PIA/BETA o
TVW=TVYV/Pl4 :

TWV=TWV/Pl4

IF(ITYP«LT«18) GO TO 290
TVT=Tvy

Tvvs= TVT*SINDP+TNV*COSDP

TWV==TVT#COSDP+TWV*SINDP

DO 260 I=1eNKW

AYT=AY(])

CAY(I)=AYT%SINDP+AZL 1) #COSDP

260

AZ(1)==AYT#COSDP+AZ{ 1) %SINDP -

. 00037840

00037850
00037860
00037870
00037880
00037890

- 00037900

00037910
00037920
00037930
00037940
00037950
00037960
00037970
00037980
00037990
10038000
)0038010
Q0038020
00038030
00038040
00038050
00038060
00038070
00038080
00038090
00038100
00038110
00038120
00038130
00038140

- 00038150

00038160
00038170

- 90038180

00038190
00038200

‘00038210

00038220
00038230
00038240

00038250

00038260



wcc

*DECK

290 WRITE

(21)

300 CONTINUE

450

NVCT=NVC+NVT~1

20

30

P W

WRITE (6,450) ITYP

(AXCTUY sAYLTUY 2 AZOTU) s JU=1 oNKW) s TUV TVVTWY

FORMAT (21HO #% COMPLETED MATRIXs 14}

RETURN
END
AQXVWR

SUBROUTINE AQXVWR{IQsNVT+NEVX+XBrYBsZiB)

CALC MATRIX-A {Q ON X-COMPONENT AND VORTICES ON ROOT)

COMMOMN/DAT/ DA(5000)
LARGE

EQUIVALENCE

XB(1)rsYB{1)sZB(1)

{DA(1281) sWNW)

COMMON/CPW/ IDD{9) sNUsNWNVC

LARGE
: $5(51+10)
»XQ1 650)
s AX(250)
»QBX (60U)
»QTX(600)

INITIAL

NPAS=0

DM1(51700)sDM2{14552)

* (DA(3382)2XLW)

s CSEC{40»10) +DM3(17729)

sYQ(650)
s AY(250)
sQBY{600U)
+QTY(600}

22Q(5650)
s ALL250)
+sQBZ( 600}
+1QTZ(60G)

IFLABSE{~YBla)~YQI1Q})/{YBI1)-YB(2)))eGTaXLW) NPAS=1
NVX AND NVY LOOPS

Li=1

LF=5

J5=0 _

DO 300 IX=1 NVCT

K=0

IF{IXeGTeNVT) JS=J5~4
DO 200 I15=1+4

JS=J541

1PASS=1

IFLIX«GT«NVC) IPASS=3
TY1=YBI{LF}-YB{LI)
TY2=¥YB{(LFI~-YQL1G)

00038270
00038280
00038290
00038300
70038310
30038320
00038330
00038340
00038350
000381360
00038370
00038380
00038390
00038400
00038410
00038420

- 00038430

00038440
00038450
00038460
00038470
00038480
00038490
00038500
00038510
00038520
00038530
00038540
00038550
000385690
00038570
00038580
00038590
00038600
00038610
00038620
00038630
00038640
00038650
000384860
00038570
00038680
00038890



5ge

40

44

50

52

TY3=YB{LI}-YQ(1Q)

GO To 50

IPASS=2
IF{NPAS.EQsO) GO TO 44
IF(KeEQeU) GO TO 160
Ge To 70
TY1=YBI{LI)-YB(LF)
TY2==YB(LF)-YQIIQ)
TY3=-YBILII-YQU1Q)
TX1=XB(LF)~XB{LI)
TX2=XB(LF)=-XG(1M
TX3=XB(LD)~XQ(IQ)
TZ1=ZB{LF)}=-ZBIL 1)

T22=2B(LF1=-2Q11G)

T23=28(L1)1-2Q(1Q)
HNSTX2#TX1+TY2#TY14TZ24T21

HD=TX1#%#2+4TY1#RJ+T215%2

SQHD=SQRT(HD)
IF(SQHD.GT.OQOOOOl} Go 10 52 -
QSR=0e0

GO TO .54
HT=HN/HD _
HX=TX2-HT#TX1
HY=TY2-HT®TY1

HZ=TZ22-HT#TZ] |
SHP=50RTlHX**2+HY**2+H1**2,‘-M_,

- SRF=HN/SQRT(TX2#R#2+TYZ2REZ24TL2%N2)

HI=TX1#TX3+TYLRTY3+TZ1%TZ3
SRI=HI/SQRT‘TXB**2+TY3**2+T23**2)

QT={SRF=5R1)/5QHD/SHP

TX=TYZ#TZ1-TZ2#TY1

CTY=TZ2#TX1=TX2%TZ1

TZ=TX2aTY1=TY22TX]

QSR=QT/SQRTUTX*##24TYRR2 4T ¥%2)

IF(K.E0.0) GO TO 140
LATERAL VORTICES

IF(IPASS4EQe2) GO TO 60

QBX 1 JS1=QSR%TX

QBY(JS)}I=QSR#*TY

QBZ{JS)=QS5R*#T2

LF=LI

LI=LF+1]

Go T0 40

00038700
00038710
00038720
00038730
00038740
00038750
00038760

00038770

00038780
00038790
00038800
00038810
00038820
00038830
00038840
00038850
00038860
000738870
00038880
00038890
00038900
00038910
00038920
00038930
00038940
00038950
00038960
00038970
00038980
00038990
00039000
20039010
50039020
00039030
00039040
00039050
00039060

00039070

Q0Q39080
00039090
00039100 -
00039110
00039120 -



923

&6uU
70
C*

140

145

150
160

190

200

300

319

QBX( JS51=Q5R#=TX+QBX( 4S5}
QBY{ JS)=QSR*TY+QBY (J5)
QB2 1 S )1=QSR*TZ+QBZ( 45)

LF=L1I+6
K=0
GO To 20
LONGITUDINAL VORTICES
IF{IPASSGES2) GO TO 150

QTX{JSI=QSR*TX
QTY(JS)1=QSR*TY
QTZ(JS)1=Q5R*TZ

LF=L1

LI=LF+4

60 TO 40
QTX(JS)I=QSR*TX+QTX{JS)
QTY{JS)=Q3R*TY+QTY L US)
QTZ1US)I=QSR*TZ+QTZ 1 4
IF{IPASS«EQe3) GO TO 145
IF{IXeLEeNVC) GO TO 190
Li=LF+1

LF=L1+4

GO TO 200

LI=LF

LF=LT+1

K=] o

CONT INUE

IFLIIXeGTeNVC) GO TO 300
Li=L1+1

LF=L1+4

CONTYINUE

CALC CONTRIBUTION FROM TRAIL VORTICES
JS=J5-4
DO 320 15=1+4
JS5=)5+1
PASS=1.

CHY=YBILIY-YQ(IQ)

HX=XB(LI)=-XQ{1Q)}
HZ=ZBILI}-2Q¢1Q)
DDI=HY®HY+HZ#HL
JFIDD14.LTe0Q.00001) GO TO 315
DD2=SQRT (HX#HX+DD1}
IFL{DD2:LTe000001) GO TO 315

00039130
00039140
00039150
00039160
00039170
00039180
00039190
00039200
00039210
00039220
00039230
00039240

00039250

00039260
00039270
00039280
00039290
000391300
00039310
730039320
JO039330
00039340
00039350
00039360
00039370
000391380
Q00039390
00039400
00039410
00039420
0003

00039430
00039440
00039450
00039460
00039470
00039480
00039490
00039500
00039510
Q0039520
Q0039530
00039540



- lez

C
Ca

348 K=0

360 CONTINUE

QSR={1e~HX/DD2}/DD1*PASS
QTY(JS)I=QTY{JS)+QSR¥HZ
QTZ(JSI=QTZ{JS) -QSRAHY

315 IF{NPAS+EQel) GO TO 320

IF{PASS«LT=04) GO TO 320
PASS==1e '
HY=-YB(LI}-YQ(1Q}

GO 10 310~

320 LI=LI+1

340 QBZINI=040"

SUM FOR AXsAYy AND AZ
N=4¥NYC+]
DO 340 [=1,3
KON
QBX({N)=0e0
QBYIN)=(040 ]
N=0
DO 360 J=leNVC =
N=N+1
DO 360 (=143
N=N+1 B =
EX=QTX(N=~1)=QTX(N)+QBX(N+4)~QBX(NY

EY=QTY(N=1}-QTY{N)+QBY (N+4)-QBY(N) ~

EZ=QTZ(N-1)-QTZIN)+QBZ(N+4)-QBZ(N)

TE=NEVX+I
TF{WNWNESDs0) GO TO 348
KelE
DO 342 IU=1sNU
AX(K)=EX¥CSEC{J»IUI+AX(K]
AY(K)=EY#CSEC({J s IUI+AY(K)

CAZ(KYREZRCSECIIsIUN+AZLKY 7

342 K=K+NW

DO 330 IW=1NW_

GO Yo 366~
DO 350 Iu=1sNU

KeK+1 ‘
SCS=S(IEs IW)RCSECT U 1U}
AXIK)=EXRSCSH+AXIKY
AY(K)I=EYRSCS+AY(K)

350 AZ(K)=EZ%SCS+ALZ(K)

ooy e e o o A £ YIS 8 T <k e VbR

00039550
00039560
00039570
00039680
00039590
00039600
00039610
N0039620
30039630
00039640
00039650
00039660
000639670
00039680
00039690
00039700
00039710
00039720
00039730
00039740
00039750
00039760
00039770
00039780
00039790

00039800

00039810
00039820
00039830
00039840
00039850

00039860

00039870
00039880
00039890

. 00039900

00039910
00039920
00039930
00039940
00039950
00039960

00039970
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C*

RETURN

END

AGWYW

SUBROUTINE AQwvW (ITYP)

CALC MATRIX-A (Q ON WING AND VORTICES ON WING)

COMMON/DAT/ DA(SQOQ)

EQUIVALENCE (DAC127U)sWNVC) sIDA(1281)sWNW) s(DA(3382)2XLW)
COMMON/CRG/ PlsPl14YRCBETA

COMMON/CFG/ IDBsIDF»IDDULU) sNKW

COMMON/CPW/ HWSsNTIsNTODLISDLOSNEZ'NES3

1 SNES sNTBsNUSNWINVC s NVS sNJICsNJIS

LARGE DM1{51700)

1 sEVIS2) sALVIS2) s XTLVLH2) sDM21 3440}
2 sUVL30+30) »UVPL{30930)sVWHI30:30) »VVPLI30,30Y
3 ' XB{600) s XBI{6UL) + XBR1600)
4 YR {e00)y sYRI( UL s YBRI(KODOD)

5 +ZR{6U0) s LBILBUUY  94BRIGDD)
6 wWCFILSQ0) sCFUA(50) +STHIS50) sACT (5L

7 2ET(521} 2 XLT(52 s XTLTU(S2)
8 sC140940) 250519101 oCSECI40910)
9 s TSI(529240)1eTLZT(52+40)DM3(13569)
* s XQ{5650) 1 YGL650) 2LQLESQ)
* * AX(250) sAY(250) 2ALL250) s SUMES (30
NE1=NE2+1

NvSH=NE1

NE4=NE3+7

NEG6=NE3+3

INDT=DAL 2000)

IFCINDT«EQeD) NE1=NEZ2

DTH=P I /WNVC*45

o Q ON WING LOOP
1C=0

DO 350 KP=1sNJS
DO 340 J=1sNJC
PUV=0Q,

PVYV=0,

TUV=0,

00039980
00039990
00040000
00040010
00040020
000400730
00040040
00040050
00040060
00040070
00040080
00040090
00040100
00040110
00040120
00040130
00040140
00040150
00040160
00040170
Q0040180
00040190
00040200
00040210
00040220
00040230
00040260
00040250
00040260
0004Q270
00040280
00040290
00040300
00040310
20040320
0040330
00040340
00040350
00040360
00040370
00040380
00040390
00040400



62

12

14

| e S - o

32
40

100

" DO 310 KValsNEL

102

104

DTX=X2#DTH

106_

K=KV

TVYWV=0 [

D0 12 [=1sNKW
AX{1)=0,0
AY{13=040
AZ(1}=040
IC=21C+]

 XP=XQ{IC)

EVP=YQ{ IC)/HWS
IF(IDF+EGeV .AND-IDB.EQoO) GO TO 40

IF({IDF«EQeQ) GO TO 14

CALL AQXVWR{ICINTOSINE3IsXBsYBsZB)
CALL AGQXVWR{ICSsNTIsNE6&*XBI*YBI*ZBI)

IF(IDBeNEDO) CALL AQXVHRiICvNTB:NE5:XBR’YBRoZBR{"

DO 32 I'=1sNKW
AZ(E)==AZ(1)

I LOOP
DO 330 I=1sNVC

 IR=4%[=3

IFUIDFWEQe0) IR=IR+1200
DO 100 NS=1sNW
SUMES (NS 1=0U 40

ETAV LOOP
XV3=XLT(1I+XTLT (1) *CFI(T)
XV2=XLVI1)+XTLVI1)#CFILT)
XVT=XLV(NVSH) $XTLV (NVSHIXCFIAT)

JF{KkVveNEal} GO TO 102
TL=24/DL0O

TPT=(XVT-XV3)¥TL/HWS

GO TO 104
IF(KVeNE«(NE3+4}) GO TO 106"
TL=24/DL1I
DL4=2+#TL/BETA

X2=TL/HWS

TDY=HWS/TL

IPASS=1

EVYSEV(KV)

IF (INDTeNEeO) GO TO 110
IF(KVeGTeNE5S) GO TO 310
IF(KV.LESNE3) GO TO 140
IF(KVeGEGNES) GO TO 140

00040410
00040420
00040430
00040440
00040450
00040460
00040470
00040480
00040490
00040500
00040510
00040520
00040530

00040540

00040550
00040560
00040570
00040580
00040590
00040800
00040610

00040620
- 20040630

JG040640
00040650
00040660
00040870
00040580
00040690
00040700
00040710

00040720

00040730
00040740

- 000407590

00040760
00040770

00040780

00040790

- 00040800

00040810
00040820

. 00040830



ote

110

120

121
130

140

150
160
1790
180

182
190

G0 TO 310

IF(KVeNESNEL)Y GO TO 120

TPI=TPY

TPO=~TPT

TL=24/DLO

DILA4=24%TL/BETA

X2=TLLFHWS

DTX=X2#DTH

TDY=HWS/TL

XC=X2# [ XP~XVT)

GO TO 190 _

IF(KVeGTeNESY GO TO 121

IF{KVsLE«NE3} GO TO 140

IF(KVeGEZNE4) GO TO 140
TPO=(XBL{IR)-XB(IR+1}1}/IYB(IR)}-YB(IR+1))
EVY={YB(IR}Y+YB(IR+1))/2«/HUS
XC=X2#({XP~{ XBIIR}+XBl{IR+1)})/2.)
TPI=TPO

IR=IR+]

IFIKVeEQeNES) IR=IR+597
IF(KV+EQe(NEZ+6)) [R=IR+5%97

GO TO 190

IFIKVsNEel) GO T0 150

TRI=TPT

TPO=TPT

XC=GoRX2RH{( XP=XV2)

GO TQ 190

IFIKV=NE4) 180s160+170
XVI=XLTIKVI+XTLTIKV)I*CFI(])

KT=KT+1
XV2=XLVIKVI+XTLVIKVI®CFI
XVI=XLTIKTI+XTLT(KTI®CF!
TPI=(XV2-XV3)/TDY
TPO=(XV1-XV2)/TpY )
IF(KV+EQeNE2) GO TO 182
IFIETIKT)eLTeQel) TPI=TPO
XC=X2%(XP=XV2)

YCeTL#(EVP~-EVY)

EVI=0a.

EVO=0 *

IFLABSIYC/2e oGl e ALWY GO TO 302
IF{KVeEQel} YCs4a®YC

YCP=YC+1ls

1
I}

o~

00040840
00040850
00040860
00040870
00040880
00040890
00040900
00040910
00040920
00040930
20040940
J004&40950
00040960
00040970
00040980
00040990
00041000
00041010
00041020
00041030
00041040
00041050
00041060
00041070
00041080
00041090
00041100
00041110
00041120
00041130
00041140
00041150
00041160
00041170
00041180
00041190

00041200

00041210
00041220
00041230
Q0041240
00041250
00041260



1te

230

240
250

YCM=YC-1
XTO=XC~TPO

XTI=XC+TP]

SQO=SQART (XTO*RZ+YCM#®2)
SQI=SQRT(XT[#%2+YCP##2)
EC=(XTI/SQI+14)/YCP-(XTO/5Q0+1a)/YCM
SQC=SQRT{XC##2+YCH¥2)

Cl=TPI##2+1,

ca=Cl

C2=XC-YC*TPI

1F(C2##2/ClalEs1¢E-10) GO TO 230
C3aYC+XCHTPI
EVIa((C3+C1)/5QI-C3/5QCH/C2
C1=TPO##2+1,

C22XC~YC*TPQ

IFTC2##2/CleLEe1+E-10) GO TQ 250
£3=YC+XCH#TPO

EVO=( (C3-C1}/500-C3/5QC) /C2
IF(INDT+EQ40) GO TO 290
IF (KVoEQs1} GO TO 290
5TS=1/5QC
EUl=14/5Q1-STS
EUO=14/5Q0~5TS

CAYC=ABS(YC/X2)

ST=TSI(KVsT)*#STHI 1)1 #DTX

T SPaTZTIKVTI/STHUT I %RDTX¥2,07 7

260

262

270

60 10 310

TVI=ST*EVI

TVO=ST#EVO.

KX=KV#IPASS

IF(KVeNENE1) GO TO 280

IF (KXsNEeNE1} GO TO 270

PUV =PUV-5P* (EUT #TPI-EVI)/C4
PVV=PVV-SP# (EVI*#TPI+EUI)/Ch
EUT=ST#EUT
TUV=TUV-(EUT#TPI-TVI) /C&
TVWW=TVW-{TVI#TPI+EUI1/Ch
GO TO 305 o
PUV=PUV+SP# (EUO¥* TPO-EVO1/CT
PVV=PVV+SP# (EVO*TPO+EU0}/C1
EUO=ST#EUD
TUV=TUV+(EUO*TPO-TVO) /CT
TVV=TVV+( TVOR TPO+EUO) /C1

o m———t e = e a w

00041270
00041280
00041290
00041300
00041310
00041320
000411330
00041340
000411350
00041360
00041370
000411380
000411290
00041400
00041410
00041420
00041430
00041440
00041450
00041460
00041470
00041480
00041490
00041500
00041510
00041520
00041830
00041540
00041550
00041560
00041570
00041580
00041590
00041600
00041610
00041620
00041630

20041640 7

0041450
00041860
00041470
000414840
00041890



cte

280

290

291

292

300
302

305

308
310

312

314

330

34Q
350

450

PUV=PUV4SPR { (EUO*TPO-EVOI/C1-(EUI#TPI-EVII/C4)
PVV=PVV+SP#{ (EVO*TPO+EUD) /C1-(EVIRTPI+EUI /C4)
EUI=5T#EUl

EVO=ST*EUO

TUV=TUVH+IEUORTPO-TVOD) /C1-(EUI*TPI-TVI)/C4
TVV=TW+ ( TVORTPO+EUQ) /C1-(TVI*®TPI+EUL)/Ca
IFIKVeGT«NES) GO TO 302

IFIKVeGEWNE4) GO TO 291

IFIKVeGTWNE3) GO TO 302
EC=({ECH+EVI-EVO)I*DL 4

IF{WNWNELDO) GO TO 292

SUMES{KV I=SUMES(KVIY+EC

GO TO 302

DO 300 NS=1s»NW

SUMES (NS ) =SUMES{NS) +EC*S{KVINS)
IF{IPASSEQ.0) GO TO 3U8

IF{IDBeNE«C) GO TO 305

IF{KV+EQeNEZ2)Y GO TO 310

IPASS=0

EVY==EVY

TPX==TPI

TPI=-TPO

TPO=TPX

GO TO 190

XV1=XV3

CONTINUE

IF(WNWeEQoUe0O) SUMES(1)=4e#SUMES(])

MY =0

DO 314 NC=1.NU

DO 314 NS=1NW

MY=Mmy+]l

AZ UMY )=AZ(MY)+SUMESINS) #C{T oNC)

CONTINUE

WRITE {({21) C(AZ(MY)sMY=]1+NEW)
UVPIKPJI=PUV/PLI4/BETA

VVPLKEP+J)aPVV/PL4

UVIKPs )1aTUV/PIG/BETA

YWIKPs M)y =TVV/PT4

CONT INUE ‘

IF{INDToNESO) CALL AQWVHT

WRITE (69450) ITYP
FORMAT (21HO ## COMPLETED MATRIXel4}

00041700
00041710
00041720
00041730
00041740
00041750
00041760
00041770
00041780
00041790
00041800
00041810
00041820
00041830
00041840
00041850
00041860
00041870
00041880
00041890
00041900
00041910
00041920
00041930
00041940
n0061950
)0041960
V0041970
00041980
00041990
00042000
00042010
00042020
00042030
00042040
00042050
00042060
00042070
00042080
00042090

00042100

00042110
00042120
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c*

. PUVa0e.

 EVP=YQ(IC)/HWS

RETURN

END

AQWVWT

SUBROUT INE AQWVWT

CALC ADDITIONAL INFLUENCE OF WING THICKNESS ON
VELOCITIES DUE TO BREAKS,ETCe

COMMON/DAT/ DA{50001
EQUIVALENCE (DAC1270) sWNVC) +(DA{3382}sXLW)
COMMON/CRG/ PIsP14sRCIBETA |

COMMON/CFG/ 1DBIDF”
COHﬂQN/CPU/ HUS'NTI'NTO’DLI'DLOaNEZQNE3

1 |NE§0NTB NU:NHiNVCsNVSQNJC!NJS
L ARGE DM1¢{51700)
+sEVIS2) »XLVIS2) sXTLVIB2) - »DM2(3440)
sUVI30530) +UVPI30+30)WV {3030} »VVP(30+30)
s XB{1800)Y »YB{1800) +ZB{1800)
yCFI1B0). sCFJI(S0Q) sSTH(50) sACT(50)
sETUS2)  #XLTI152)  »XTLTI(52)
oDM3{2510) +TSII52940)5T21(52940)
_*DM8(13569)5XQ(650)  »Y¥QU650)  »2Q(650)
NE1=NE2+1
NVSH=NE1
NE4=NE3+7
NE6=NE3+3
NTH=P I /WNVC#*¢5
Q@ ON WING LOOP
IC=0

DO 350 KP=1sNJS
DO 340 J=1sNJC

AL e w t ke d WAk R B dae e m s C ey i e W e mer swmbeens o

PVYV=0e
TUV=U.

. TVV=0,

IC=1C+]
XP=XQUIC)

00042130
00042140
00042150
00042160
00042170
Q0042180
00042190
00042200
00042210
00042220
00042230
00042240
00042250
00042260
)004227¢
00042280
00042290
00042300
00042310
00042320

000421330

00042340
00042350
00042360
00042370
00042380
00042390
00042400

00042410

00042420

00042430

00042440
00042450
00042460

© 00042470

00042480
00042490

- 00042500

00042510
00042520
00042530
00042840

_QOO#ZSSO



"hee

I LooP

40 DO 330 I=2¢NVC

102

104

106

110

120

130

STHJ=SINIACTII )

IR=4%]-7

IF(IDFeEQeQ) IR=IR+1200
ETAV LOOP

XVA=XLTCLI4XTLTOIYRCF 4 D)

XV2=XLVI1 4+ XTLVI1I#CF UL D)

XVT=XLVINVSH)+XTLV (NVSH)®CF (1}

D4 310 Kvxi,NE)

IF{KVeNEs]l) GO TO 102

TL=2e/DLO

TPT=(XVT-XV3) *TL/HWS

GO TO 104

IF(KVeNE«{NE3+4)) GO TO 106

TL.=24/0L1

DL4=2+#TL/BETA

X2=TL/HWS

DTX=X2%DTH

TDY=HWS/ TL

KT=KV.

IPASS=1

EVY=EVIKV)

IFIKVeNENEL) GO TO 120

TPI=TPT

TPO=-TPT

TL=24/DLO

DL4=2+%TL/BETA

X2=TL/HWS

DTX=X2%#DTH

TOY=HWS/TL

XCeX2#{XP=XVT)

GO TO 190

IF{KV.GT+NES) GO TO 130

IF{KVeLE«NE3) GO TO 140

IF(KV+GE«NE4) GO TO 140

XB1=(XBIIR)+XBUIR+4}1}/240

XB2=(XB{IR+1)+XB{IR+5)1/240

YB1=(YB{IRI+YB(IR+4)) /2.0

YB2=(YB(IR+1)+YB(IR+5)1/240

TPO={XB1-XB2}/{YB1-YB2)

EVY={YB1+YB2)/2.0/HWS

XC=X2#(XP-(XB1+XB2)/2.0)

00042560
70042570
J0042580
00042590
00042600
00042610
00042620
00042630
00042640
00042650
00042660
00042670
00042680
00042690

00042700 -

00042710
00042720
00042730
00042740
00042750
00042760
00042770
00042780
00042790
00042800
00042810
00042820
00042830
00042840
00042850
00042860
00042870
00042880
00042890
00042900
00042910
00042920
00042930
00042940
00042950
20042960
)0042970
00042980



gte

140

TP1=TPO

[R=IR+]

IF{KVeEQsNES) IR=IR+597
IFIKVaEQe{NE3+6)) IR=IR+597
GO TO 190

IF{KVeNEesl) GO TQO 150
TPI=TPT

- TPO=TPT

150
160
170
180

XC=4 4 #X2%#(XP~XV2 )

GO TO 190

IF{KV=NE4) 18021609170
AVI=XLTIEVY+XTLTIXKVIRCFULT)
KT=KT+1 _
XV2=XLVIKV)+XTLVIKV)IRCFJI(T)
XV3aXLTUKT)+XTLTIKTI*CFJ(T)
TPI=(XV2=-XV3)/TDY

- TPO={XV1~-XV21/TDY

182
190

'"Evrza:C3+C11/sol-c3fsocr/cza““

230

240

IFIKV.EQeNE2) GO TO 182
IF(ET(KT)eLTe0e0} TPI=TPO
XC=X2# (XP-XV2} o
YC=TLR®{EVP=EVY)

EVI*O.

EVO=0e
IF{ABS(YC/2e1eGTeXLW) GO TO 290
IFIKVeEQel) YC=4 o%Y(
YCP=YC 4+l

YCM=YC -1

XT0=XC~TPOQ

XTI=XC+TPI

“SQO=SQRT{XTO##2+ Y CM2R2 )

SQI=SQRTIXTI*#2+YCP*#2)
SQC=SQRTIXCH#2+YCR#2)
Cl=TPI*#2+1, :

C4=Cl

C2=XC-YCH¥TPI

IF(C2##2/ClalEeleE- 101 GO TO 230
C3sYCHXCHTPI -
Cl=TPO*#24+1.,

C2=XC~YCH*TPO

IF(C2##2/ClalEeloE- 10) GO TO 250
C3=YC+XC*TPD
EVO=((C3-C1)/500-C3/5QC)/C2

00042990
00043000
00043010
00043020
00043030
00043040
00043050

- 00043060

00043070
00043080
00043090
00043100
00043110
00043120
00043130
00043140
00043150
00043160
00043170
00043180 ~
00043190
000643200
00043210
00043220
00043230
00063240
00043250
00043260
90043270
)0043280
00063290
00043300

© 00043310

000431320
00043330
00043340
00043150

- 00043360

00043170

00043380
00043390

00043400

00043410



9t2

250

254
256

IF(KV4EQs1l) GO TO 290
IF{5QCeGTeleE~10) GO TO 254
5T5=040

GO TO 256

5TS8=14/50QC

EUI=14/5QI-5TS
EUD=14/5Q0-5T5

C AYC=ABS(YC/X2)

260

262

270

SLOPE={ TSIV I +TST(KVeI-11)/2,0
DEFL=LTZI{KVI+TZI(KVs1I=-1)1/20
ST=SLOPE#*STHJU#*DTX
SP=DEFL/STHJ*DTX*¥2+0

TVI=ST#EVI]

TVO=ST*EVO

KX=KVHIPASS

IF(XV«NENELY GO TO 289
IF({KX«NE«NEY) GO TQ 270
PUVEPUV=-SPH*{(EUI*TPI-EVI)/C4
PVV=PVYV=5P*(EVI*TPI+EUl }/(4
Eul=ST*EVI]
TUV=TUV=IEUI*TPI-TVI}/C4
TVV=TVV=[TVI#TPI+EUT)/C4

GO TO 305

PUV=PUV+SP* (EUD*TRPO~EVO) /C1
PVV=PVV+S5P* (EVO*TRPO+EU0) /C1
EVO=ST*EUO ‘

- TUV=TUV+(EUO*TPO-TVO) /C1

280

290

305

TVV=TVV+ (TVORTPO+EUD) /C1

GO TO 310

PUV=PUV+SP* | {FUORTPO-EVD) /C1~EUT*TPI-EVI}/{4)
PVV=PVV+SP* | (EVO*TPO+EUO) /CL1-(EVI*TPI+EUT ) /C4)
EUI=STHEUI

EUO=ST#EUQ

TUV=TUV+{EUORTPO-TVO) /C1-(EUI*TPI~TVI}/C4
TVVaTVW+(TVORTPO+EUD) /C1~{ TVI®TPISEUI 1 /C4

IF{ JPASS+EQ.0) GO TO 308

IF{IDB«NE«Q) GO TO 305

IF{KV4EQ.NE2) GO TO 310

IPASS=0

EVY=-EVY

TPX=-TP1

TPI==-TPO

TPO=TPX

00043420
00043430
00043440
00043450
00043460
00043470
00043480
00043490
00043500
00043510
000463520
00043530
00043540
00043550
00043560
00043870
70043580
10043590
00043600
0004361Q
00043620
00063630
00043640
00043850
00043660
00043670
00043680
00043690
00043700
00043710
00043720
00043730
00043740
00043750
00043760
00043770
00043780
00043790
00043800
00043810
00043820
00043830
00043840



LE2

308
310
330

340
350

GO TO 190
XV1=XVv3
CONTINUE
CORTINUE
UVPIKP» J)=PUV/PL4/BETA+UVP(KPsJ)
VVPIKPsJ)=PYV/PI4+VVPIKP s J)
UVIKPs ) =TUV/PI4/BETA+UVKP s )
VVIKPs JI=TVV/PTAVVIKPJ) - )
CONTINUE
RETURN
END
AQXVP
SUBROUTINE AQXVP(NQsITYP)
CALC MATRIX-A * Q ON COMPONENTS AND VORTICES ON PYLON
COMMON/DAT/ DA(5000}
EQUIVALENCE . (DA{2500)1sPHT)  »(DAL2507)sPNVC) +(NAL3383) +XLP)
1+ (DAL2501)sPOX) s(DA({2502)sPOY)  »(DAL2503)sP0Z) +(DA(2492)+PDAY
COMMON/CRG/ P1+PI4sRCsBETA»SINDPsCOSDP
OMMON/CFG/ IDGIL13)+NKP ‘
. COMMON/CPP/ HPSoNVSHeNVT o DL sNEVP 9 ZCON» YCONSNVC sNVS sNJCINUP
LARGE pMl {78130y 0 0 T T
1 sEVI(22) s XLVE22) sXTLV{22) sWPE(39)
2 sXD(1g0) sYDILK0) viDIBY)
3 #XB(400) 2 YB1400) s281400}) _
4 sCFI120) s CFJL20) 2STHI2Q) sACT(20)
5 o eeTl22y  sXLT(22)  9XTLT(22) »C(20520)
6 2DM213190) »TST121+2009TZ1(21920)9CELI3T700)
7 2 XQ{5650) 1YQ(650) 22Q(650)
8 ) CsAX(250)  sAY(250) sAZI250) sAZUL250)
9 sSEU30)  THSEVI 3V sSEW(30)
INTTIAL AND CALC MATRIX A" 7 i T

. PYB=POY*BETA

PZB=POZ*BETA

IMAGE=1 o :
IF(POYeEQeQe0eAND+PDASEQeQe0} IMAGE=(
XLP2=4 4% XLP*XLP

00043850
00043860
00043870
00043880
20043890
30043900
00043910
00043920
00043930
00043940
00043950
00043960
00043970
00043980
00043990
00044000
00046010
00044020 -
00044030
00064040
00044050

00044060

00044070

00044080

00044090
00044100

00044110

00044120
00044130
00044140
00044150
00044160
00044170
00044180
00044190

00044200

00044210
00044220
00044230

00044240

00044250

00044260

00044270



gte

C#

C#»

20

30

40

DL4=4«/DL/BETA
TOY=DL#HPS /2«
sSC=TDY
NEl=NEVP
NE2=NVSH-1
INDT=DA (3000
IFUINDT oNE-O) NE1=NVSH
DTH=PI/PNVC
DITX=DTH/SC
DO 300 IQ=14+NQ

CHORDWISE LOOP
TVvT=0,0
TWT=0,0
TU¥=0,
YRS=YQ(IQ]
SDS=SINDP
[PASS=] .
XQ(I1Q)=XQ{ 13)~POX
YQT=YQS-PYB
2QT=ZQ{1Q1~PZB
YQ{IQ)=YQT*SDS+ZQTH*COSDP
ZQUIQ)=ZQT*SDS~-YQT*COSDP
CALL AQXVPR {IQ»IPASSs509)
TVV=0Q,.
TWV=0.
IF(IPASS+EQsQ) GO TO 30

~IFLITYP4EGe19) GO TO 251

iR=1
DO 250 I=1sNVC
DO 40 Iw=1lsNVS
SEULIW)=0.0
SEV{IW}I=0s0
SEW{IW)}=0.0

SPANWISE LOOP
KVI=sXLT(L1)Y+XTLTIIINRCFILT)
XV2=XtLVILI+XTLVIII*CFI( D)

XVT=XLV(NVSHI+XTLV (NVSHI#CF I}

TPT=(XVT=XV3)/TDY

DO 200 IE=14NEL
ZVW=(Z2QUIQ)-ZCON)Y/SC
IF{INDT«EQsQeD) GO TO 48
EVI=0,

EVO=0s

00044280
00064290
00044300
00044310
00044320
00044330
00044340
Q00441450
00044360
00044370
00044380
00044390
00044400
000464410
Q0044420
Q0044430
000444840
00044450
00044460
00044470
00044480
00044490
00044500
00044510
00044520
00044530
00044540
00044550
00044560
00044570
00044580
00044590
30044600
00044610
00044620
00044430
00044640
00044650
00044660
000444870
00044680
00044590
00044700



6L

IF(IE«NE«NEL} GO TO 42

TPL=TPT
TPO==TPT
YV=HPS

C XVW=IXQLIQ)~-XVT) /5C

42

44

48

50

60

. YCPEYVW+le
YP2=YCP*%2
YCM=YVW-1,
L YM2= YO MR
70 LV2=ZVWax2
IFLLYVW#®#242V2) «GT«XLP2) GO TO 190
XZ2=XVWRE242V?2

GO TO 60

IF({IE«LE«NEVYP)
TRPO={XB(IRI-XB{IR+1 1) /{YBUIR)-YB{IR+1))

TPI=TPO

GO TO 48

YV=o5®{YBIIR)+YB(IR+1))

XVW=(XQUIQ)-(XBUIRI+XB(UIR+1))/241/5C
IVH=LZ2Q(IQ - (ZBL{IRI+IBIIR+11)/241/5C

IR=IR+1

IF{IE«EQeNE2) IR=IR+1

GO TO 60

YVHPS*EV(IE)

IFLIEsNES1) GO TO 50

TPI=TPT
TPO=TPT

AVW=4 % XQUIQ)~-XV21/5C

LVW=4 o HLVW

GO TO 60

AV2EXLVIIE)+XTLVLIEY*CFI( )
XV3=XLT{IEY+XTLT(IEV#CFI(])

CXVW=IXQUIQI-XV2) /SC
TPI=(XV2-XV3)/TDY
TPO={XV1~XV2)/TDY

- IF{IE«EQeNEZ2Y GO TO 60

IF{ETIIE)«LT+040)

IF(ITYPWEQe24) ZVW=2.
YVW=(YQ(IQ) =YV} /SC

T12=TPI##2+1,
TO2=TPO#*2+1,
XTI=XVW+TPI
XTO=XVW~TPO

IFUIECEQel) YVW=44®YVW

TPI=TPO

00044710
00044720
00044730
00046740
00044750
00044760
00044770
00044780
00044790
00044800
00044810
00044820
00044830
00044840
00044850
00044860
00044870
00044880
00044890
200449Q0
0044910
00044920

00044530

00044940

00044950
00044960

000449790
00044980
00044990

- 00045000

00045010
00045020
00045030

00045040
00045050
00045060

00045070
00045080

00045090

00045100
00045110
00045120
00045130



Ofe

80

90

92

94

96

LLOG=LVW®DLG
SQO=SQRTIXTO*%2+YM2+LV2)
SQI=SQRTIXTI#*2+YP2+4V2Z)
SAR=SQRT(XLZ2+YVWH*2])
XYTI=XVW-YVW*TPI
XYTO=XVW-YVW*TPO
RIZ=(XTI/SQI+1e)/{YP2+LVE)
R22=XYTInnZ+ZV2#TI[2
R3Z=XYTOR¥2+ZV2%#T0O2
R42z(XTO/5Q0+1e} /{YM244V2)
EX=0e0

EY=R12-R4&42

EZ=YCM*RLU2~YCP#*R]12
IF{R22/TI2eLEeleE~10) GO TO B8O
YXTI=YVH+XVWETP]
EX=((YXTI+T12)/5QI~YXTI/SQR}/R22
EY=EY~EX®TPL

EVI=EX#XYT]

EZ=EZ-EVI
IF(R32/T024LE«1+E~10) GO TO 90
YATO=YVW+XVW®TPRO
EXX=(YXTO/SQR+(TQ2-YXTQI/5Q01/R32
EX=EX+EXX

EYSEY-EXX#TPO

EVO=~EXX*XYTO

EL=EZ+EVO

IFIINDT«EQ«O) GO TO 98
IF(IE«EQel) GO TO 98
5TS=1e/50R

EUl=]1e/5QI~5TS

EUQ=14/5Q0~5TS

EWIi=0.

IF(R22/TI2+LEel«E~10} GO TO 92
PLI=SQRTI(TI2)
EWI=(YXTI/S5QR-(YXTI+TI2)/5Q1)1#IVW%P]]/R22
EW0=0Qa

IFIR32/TO2+LEeleE~10} GO TO 94
POL=SQRT(T02)
EWO={YXTO/SQR~IYXTO-TO21/50Q0) *ZVW*PQOI /R32
ST=TSI(IEs 1) ASTH(1)}*DTX
IF{IE«NESNEL} GO TO 96
IFIIPASS+EQeDe0) GO TO 97
Ca4=5T/T12

00045140
00045150
00045160
00045170
00045180
C0045190
00045200
20045210
30045220
00045230
00045240
00045250
00045260
00045270
00045280
00045290
00045300
00045310
00045320
00045330
00045340
00045350
00045360
00045370
00045380

00045390

00045400
00045410
00045420
Q4045430
00045440

- 00045450

00045460
00045470
00045480
00045490
00045500
00045510
00045520
00045530
00045540
00045550
00045560



™

c

97

98

100

190

T 200 CONTINUVE

0251 IPASS=Q
IFUIMAGEEQ+QT GO TG 252

TUV=TUV-(EUI*TRPI-EVI)*C4
TVV=TVV-{EVI#TPI+EUl 1 *Ca
TWV=TWV-EWI*PII%*C4
IF(IE«EQeNEL) GO TO 190U
C1l=5T/T02

TUV=TUV+ EUO*TPO~EVO) *C1
TVV=TVV+(EVO*TPO+EUQ] #C1
TWV=TWVHEWO*POI*C]1
IF({IE«EQeNE1} GO TO 200
IFCIE«GTeNEVP) GO TO 190
IFCITYPoNE«24) GO TO 100
IF(IPASS«EQsl) GO TO 190 -
EX=EX#IL4

EY=EY#ZL4

EZ=EZ*DL4
SEULIEI=EX+SEU(IE)
SEVIIE)=EY+SEV(IE)
SEW(TEJ=EZ+SEW{IE)
XV1=XV3

SEU(1) =6 e*SEULL)
SEV(1)=6¢*SEV(])
SEW(1)=4e*SEW(1)

MY=0

DO 210 [U=1sNUP

DO 210 IWS1sNVS

MY =MY+1

AX (MY )= AX(MYI+5EU(INI*C(I-IU)

SEVT=SEV(IW)*#SDS-SEW(Iw)*COSDP

IF(IPASS+EQeQ) SEVT==-SEVT
AY{MY)=AY (MY} +5EVT *ClIsIU)

 SEWT=SEVIIW)®COSDP+SEW! IW)*SDS
210 AZ{MY)=AZ{MY)+SEWT #C(Is+1U)
250 CONTINUE '

IF(IPASSeEQeQ) GO TO 252

TYT=TVV#SDS—-TWV*COSDP
TWT=TVV#COSDP+TWV*5DS
YQT=-YQS-PYB

GO TO 20

00645570
00045580
00045590
000454600
00045610
0o045620
00045630
00045640
00045650
00045660
000454670
00045580
00045690
00045700
Q0045710
00045720
00045730
00045740
00045750
00045760
00045770 -
00045780

00045790

00045800
00045810
00045820
00045830

00045840

00045850
00045860
00045870
00045880
00045890
00045900

- 00045910

)0045920
00045930

00045940 -

00045950
00045960

00045970

00045980
00045990



e

252

260

264

270
280

300

3540

*DECK

TUV=TUV/PI4/BETA

TVY=TVV

TVVT=TVY*5DS-TWV*COSDP

IFCIMAGE oNEWQ) TWVWT==TWVT
TVV=(TVVT+IVT1/P14
TWwV=(TVY*COSDP+TWVRSDS+TWT } /P14

IFCITYPLLT.19) GO TO 264
TVY=TVV
TVV=TVY#SINDP+TWV*COSDP
TWV==TVYRCOSDP+TWV*SINDP

DO 260 [=1+NKP

AYT=AY(1)
AY(E)=AYT*SINDP+AZ{ 1) %#COSDP
AZU1)=-AYT#COSDP+AL{11#SINDP

IFLITYPeNES19!) GO TO 2BQ

READ (9) (AZULTUI»Llu=1»NKP)

DO 270 IU=1sNKP

AZ{IUY=AZU(IU)-AZ({IU)

WRITE (221 (AXCIU)Y sAY{TUY sAZ{IU) s TU=1aNKP s TUVsTVVeTWY
RESET Q COORDINATES

XQIQYy=XQ(IQY+POX

Ya{lQ)=vyQs

ZQ{1Q)=ZQT+pP.LB

CONTINUE

REWIND 9

WRITE (6s350) 1TYP

FORMAT {21H0 #* COMPLETED MATRIXsi4}
RETURN

END

AQXVPR

SUBROUTINE AQXVPR (IQeIPASS»SDS)

CALC MATRIX-A *Q ON COMPONENTS AND VORTICES ON PYLON ROOT

COMMON/DAT/ DA{(5000)
EQUIVALENCE (DA13383)+XLP)

COMMON/CRG/ RDG(5) sCOSDP
COMMON/CFG/ IDGHU13)9NKP

00046000
00046010
00046020
00046030
00046040
00046050
00046060
00046070
00046080
00046090
00046100
00046110
00046120
00046130
00046140
00046150
00046160
00046170
00046180
00046190
00046200
00046210
20046220
30046230
00046240
00046250
00046260
00046270
00046280
00046290
00046300
00046310
00046320
000461330
00046340
000461350
000461360
00046370
00046380
000461290
00046400
00046410
QUOA6420



tne

10

S ¥]

50

LY

D~ LW N -

COMMON/CPP/ HPSsNVOHsNV T sDL SNEVP s LCON o YCON s NVC s NV S o NJC s NUP

LARGE

GO TO 14

DM1(7513u)
EVI22)

+XD(6Q)
'y XBL4GQY

sDM213526)

» XQU65G)

PAX(250)

s QBX 1600
QTX(HUL)

CONTROL POINT INDEX

 NVCTENVC+NVT~1
IF{IPASS EQe1) GO TO 10
IF{ABS((YB{4)}~-YQ(IQ})/(YB(1)=YBI2)))eGTeXLP) GO TO 400

DO 12 [I=1,NKP

AX(1)=0.,0
AY(I)=0W0
AZ(1)=0e0

Llél
LF=5

DO. 300 IX=1sNVCT .

K=0

IF{IXeLE«NVO) GO T0 20

JS5JS=4

29

50

_SQHD=SQRT(HDY

K=-1

NVX AND NVY LOOPS

N0 200 1S=1»4

45=J5+]

TZ1=28(LF)-280LTY
T22=ZB(LF)-2Q(1IQ)
T23=ZB(L1)~2Q(1Q)

TX1=XB(LF)=-XB{LI) ~~ ~

TX2=XB (LF ) =-XQ(1Q)

TX3=XBILI)=-XQ(1Q}

TY1l=sYB(LFI-YBI(LI)
TY2=YBI{LF)Y=-YQ(IQ)}
TY3=YB(LII YQUIQ)
HN= TxZ*Tx1+TY2*TY1+T12*T£1
HO=TX1##24+TY1%%24TL L #%2

*XLVI22) 2 XTLVI22)  »wPEI(39)
sYDl6U) 2 LD6U)

sYB(4UU) »ZB(4U0)
sCSECI21910)sDM3(B40) »CELI3TV0)
r»YQ{650) y2Q1(650)

BAY{250)  SAZ(250) - sA{250) -
sQBY (HUL) +QBZ (60UL)

sQTY(6UQ)Y  +QTZ(600)

T Y

Q0046430
UV046440
0O046450
QUG4 6460
00Ga64T70
00046480
00046490

- 00046500

00046510
00046620
20046530
10046540
00Q4655(
G0046560
00046570
00046580
00046590
00046600
00046610
00046620
0U046630
00046640
00046650

00046660
00046670
00046680
00046490

- 00046700

00046710
00046720
00046730

- 00046740

00046750
00046760

00046770

00046780

700046790
00046800
00046810

00046820
00046830
00046840
00046850



e

Cw

52

54

T0Q

140

150

200

300

IF{SQHDGT «0,0L001) GO TO 52
QSR=0sU
GO T0 54
HT=HN/HD
HX=TX2=-HT*#TX1
HY=TY2=-HT*TY]
HZ=TZ22~HT*TZ1
SHP=SQRT(HX##2+HY® ¥2+H2 % %7 )
SRF=HN/SQRT(ITXZH#24TY2#%24+T22%%2)
HISTXI#TX3+TYLI#TYI+TZI*T23
SRIZHI/SORTITX3##2+TY3%%24T23%%2)
QT=(SRF~SR1)/SQHD/SHP
TX=TY2#TZ1-T22%TY1
TY=TZ2%#TX1~-TX2%TZ1
TE=TX2%TY1l=TY2%TX]
QSR=QT/SQRTETXH X2 - TY R4 TLR22 )
IFIK) 150214070

' LATERAL VORTICES
ABX{JS)=QSR*TX ‘
QBY ( JS)=Q5R*TY
QBZ(JS)=USR*TZ
LI=LF
LF=LI+4
K=0
GO To 30

LONGI TUDINAL VORTICES

QTX(JS)I=QSR*TX
QTY{JS)=QSR*TY
GTZ(JS)=QSR*®T2Z
LF=LI+1
K=1 ‘
GO TO 200
QTX(JS)I=QSR¥TX+QTX(US)
QTY{JIS)I=QSR*TY+QTY(JUS)
QTZ{JS)=QSRETZ+QTZ( 4S)
Li=LI+1
LF=L1+4
CONT INUE
IF{IXeGTeNVC) GO TO 30U
Li=Li+1
LFsLI+4
CONT INUE

V0046860
00046870
000468860
00046890
00046900
00046910
00046920
00046930
00046940
00046950
00046960
00046970
00G46980
00046990
00047000
00047010
00047020
00047030
00047040
00047050
00047060
00047070
Q0047080
00047090
00047100
00047110
00047120
00047130
00047140
00047150
000471690
00047170
00047180
00047190
00047200
00047210
00047220
30047230
J0047240
VUO4725¢
00047260
00047270
00047280



she

C#

320

Cs

CALC CONTRIBUTION FROM TRAIL VORTICES
J5=J5~4 '
DO 320 15=1+4
J5=J5+1
M YEE L) = YR(IR)
HX=XB8(LI)~XQ(1Q)
HZ=ZB(LI1=-2Q(1Q)
DOYl=HY#HY+HZ#z
IF(DD1eLTaUe0O0OUU]) GO TO 320

- DD2=SQRT (HX#HX+DD1)

IFIDD24l.Te0a000U1} GO 320 551
QIYLUS)I=QTYLJUS)+QSREHL l"‘&sa. {1.~H%/D02.) /7

QTZCJS)-QTZIJS} QSR*HY
LI=LI+l 7 )

: - SUM FOR AXsAY AND AZ
N=&4%NVCH+1 ' '
DO 340 I=143

 N=N+1

340

OBX{N}=0e0

QBY(N)=040

QBZ(N}1=040

N=0

DO 360 J4=314NVC

N=N+1

DO 360 I=1+3

N=N+]

EX=QTX{N=1)=~QTX(N)+QBX(N+&4]~ QBX{NI
EY=QTY(N-1)1~QTY (N} +QBY (N+4) ~QBY (N)
EZ—QTZ(N—I}~QTZ!N}+QBZ(N+&)-QBZiNI

EYT=EY

EY=EYT #5D5~ ~EZ*COSDP

. IFUIPASS+EQe0) EY=-EY.

. DO 342 Tu=1sNuP

Ec= EYT*COSDP+EZ*SDS
IE=NEVP+]
K=1E

AXiK:zex*CSEC(J,1u3+Ax¢K1“
AY{K}=EY#CSEC(JelUI+AY(K)
AZI(K)= EZ*CSEC¢J9IUJ+A£(K)_

342 K=K+NVS
360 CONTINUE
400 RETURN

00047290
00047300
00047310
00047320

00047330+

00047340
00047350
00047360
00047370
00047380
0004739

00047400
00047410
00047420

00047430

00047440
00047450
00047460
Vu0AT4T0
00047480
00047490
00047500
Q0047510
00047520
00047530
20047540
0047550
00047560

" 00047570

00047580
00647590

T 00047600

00047610
00047620
00047630
00047640
00047650

06047660

00047670
00047680
00047890
G0047700
00047710

o 1

LA
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C*

10

TN U PN e

CALC MATRIX-A 0 ON PYLON AND vi RTICES ON PYLON

END

AQPVP

SUBROUTINE AQPVP

COMMON/DAT/ DA(5000)

DIMENSION PJCt20)

EQUIVALENCE (DAL 25UT) »PNVC)

COMMON/CRG/ P1sPI4sRCsBETA

COMMON/CFG/ 1DG(13) sNKP

COMMON/ CPP/

LARGE DM1(75130)
sEV(22) PXLV(22)
1 XDLO6O »YD(6Q)
+ XR(400) s YBL400)
oCF1(20)  »CFJL20}
SET(22) sXLT(22)

9{DA(3383} 2 XLP)

s XTLVIZ22)
2ZD(60)
vZBLA4VO))
2 5THI2Q)
s XTLTHIZ22)

2 {DAL2512)+PJC)

HPSINVSHaNVT s DL oNEVP 1 LCON s YCONINVC sNVS sNICTHNUP

sWPE(39)

sACT(2U)
+CL20+20)

sCOUC2002J ) oI5 J020s2U)sUVIZ2Us20)

sUVP {20920 e VVI20220)

rVVP(20920)

+sDM2L 790
2 XQ(&650)

REWIND 9
NE1=NEVP
NE2=NVSH~1
INDT=DA(3000)
IF(INDToNEWO)
DL4=4+/DL/BETA
TL=24/D1L
X2=TL/HPS
DTH=PI/PHVC*a5
DIX=X2*DTH
TDY=HPS/TL

NEI1=NV3H

2TSI(2192019T210219220)CEL(3T00]}

rYU{650)

Q@ ON PYLON LOOP

IP=0
IC=0
DO 350 KP=1sNE2

s LQ{650)

PALI250) s SUMES{30)

00047720
00047730
00047740
00047750
V0047760
00047770
UL047780
00047790
00047800
00047810
00Q47820
DUBLT7830
00047840
20047850
)0047860
YU0AT870
00047880
00047890
00047900
00047910
00047920
00047930
V047940
00047950
00047960
00047970
00047980
00047990
V0048000
00048010
00048020
00048030
00048040
00048050
00048060
00048070
00048080
00048090
00048100
00048110
00048120
00048130
00048140



20

30
32

40

DO 340 J=1sNJC
JX=PJCTLL)

PUV=0e

PVV=(e.

TUV=0a

TVV=0s

IC= IC+1

IF(KPeLEWNEVP) GO TO 20

IP=IP+1

XP=XD(IP}
EvP=YD{IP)/HPS

GO To 30

xXp= XLV(KP1+XTLV(KPl*CFJiJX+1)H

EVP=EVIKP}

DO 32 I=1sNKP
AZ(1)=0.0

I LOOP
IR=1 ,
DO 330 I=1sNVC

DO 100 NS=1sNVS

1GO

ine

TPT=(XVT=-XV3)/TDY

SUMESINS)=0e0
ETAV LOOP

XV3= XLT(11+XTLT(11*CFI§IJ

XV2=XLVI1)+XTLV(1)I*CFI( )
XVT=XLVINVSH) +XTLV (NVSH)I®*CFI(T)

DO 310 KV=1sNEl
EVI=0.

. EVO=0e

130

120

EVY=EV(KV)
IFLINDT4EQeO } GO TO 140
IF(KVeNEeNEL) GO TO 120
TPI=TPT

TPO=-TPT
XC=X2Z#{XP=XVT}
GO To 190

IF(KVeLEeNEVP) GOQ_TO. 140 )
TPO={XB(IR)-XB(IR+1 VI /TYB{IR)= VB¢IR+1:1”“"
EVY=(YB(IR)+YB{IR+1)1/2e/HPS
XC= Xz*lXP—lXB(IR)+XB(IR+1]!/2.)

TPI=TPO :

IR=IR+1
IF(KVeEQeNE2) IR=IR+1 =

00048150

2006860

10048170
0048180
00048190

00048200

00048210
00048220
00048230
Q0048240
00048250
00048260
00048270
00048280
00048290
G0048300
Q0048310
00048320
000481330
00048340
00048350

00048360
00048370

00048380
00048390
00048400
00048410
00068420
00048430
00048440
00048450
00048460
00048470
00048480

" 00048490

00048570

00048500
00048510

Q0048520

00048530

- 00048540
N0048550

30048560



gne

140

180

182
190

230

240
250

GO TO 190

IF{KVeNE«l} GO TO 18U
TPI=TPT

TPO=TPT

KC=h o #X2%{ XP=XV2}

G0 TO 190
AV2=XLVIKV)+XTLVIKVI®*CFTI{I)
XV3=XLTIKVI+XTLT(KVIRCFTI(TY
TPI={XVv2~-XV3)/TDY
TPO=(XV1-XV2)/iDY
IFIKVeEQesNEZ)Y GO TO 182
[F(ETIKV ) 2L TeU0Y TPI=TPRO
XC=X2%{ XP-XV2)
YC=TL#{EVP~EVY)
IF(ABSIYC/24)«GTeXLP) GO TO 300
IFIKVLEQel) Y{=GoenY(
YCP=Y(C+1ls

YCM=Y(=14

XTO=XC-TPO

XTI=XC+TPI
SQO=SQRTIXTOR*2+YCM##2)
SQI=SQRT(XTI##2+YCP##2)
EC=(XTI/SQI+1e)/YCP~IXTO/S5QO+1e)/YCM
SQC=SQARTIXCHR2+Y(CHX2 )
Cl=TPI#%2+]14

C4=C1

C2=2XC=YC#TP]
IF(C2u%2/C1latEeleE~10) GO TO 230
CI=YC+XCHTPI
EVI={{C3+C1}1/5QI-C3/5QC1/C2
Cl=TPO#*2+1 s

C2=XC-YC®TPO
IF(C2u#2/ClelLEeleE~10}Y GO TO 250
C3=YC+XC2TPO ‘
EVO=1 L £3-C1)/5Q0~-C3/5QC)y/C2
TF{INDT «EG0)Y GO TO 290
[FIKVeEQsl) GO TO 29U
STS=1./5QC

EUI=1e/3Q1~-5TS
EUQ=147/5Q0-57T5
AYC=ABSIYC/X2)
ST=TSI(KVsI ) #STHIII*DTX
SP=TZI(KVe[)/STHIII*DTX*2,40

00048580
00048590
00048600
00048K10
00048820
00048830
00048840
00048650
00048460
00048670
0Q048680
00048690
00048700
00048710
00048720
00048730
000468740
00048750
00048760
Lo048770
00048780
00048790
00048800
00048810
LVOO48820
00048830
00048840
00048850
2004

J00 48860
00048870
00048BR8BQ
00048890
06048900
00048910
00048920
00048930
00048940
00048950
00048960
00048970
00048980
00048990



Ehe

280

290

300
7310

ilz

314
i3

340
250

TVI=ST#EVI

TVO=ST*EVO

IF{KVeNESNE1) GO TO 28U
PUV=PUV-SP*{EUI*TPI-EVI)/C4

PVV=PVV-SP* LEVI*TPI+EUI)/Ca

EUI=ST#EUI

TUV=TUV-(EUT#TPI-TVI) /C4
TVV=TVV-(TVI*TPI4EUT) /Ch

GO TO 300

PUV=PUV+5P% ( (EUO*TPO-EV0) /C1-(EUI*TRPI-EVI}I/C4)
PVV=PVV+SP#* { (EVO*TPO+EUC)/Cl~LEVI%TPI+EUL) /C4)
EUl=ST*EUI

EUO=ST#EUD

TUVETUV+(EUQ*TPO=TVO) /CL-{EUI*TPI-TVI)/C4
TVV=TUVH{ TVO*TPO+EUQ) /C1-( TVIRTPE+EUT) /Ch
IF(KVeGTeNEVP) GO TO 300

EC=(EC+EVI-EVQ)*0LA

- SUMES (KV )=SUMES (KV 1 +EC

Xvl=sxv3

CONT INUE

SUMES(1)=4+#5UMES(1)

MY =0

DO 314 NC=1,4NUP

DO 314 NS=1sNVS

MY=MY+1 _

AZ (MY )=AZ{MY)I+SUMESINS)®#CLToNC)
CONTINUE

WRITE (97 (AZ(MY)sMY=1sNKP)
UVP(KPsJI1=PUV/PI4/BETA
VVP(KPsJI=PVV/PI4
UVIKPrJ)=TUV/PI4/BETA
VVIKP»JI=TVV/Pl4

CONT INUE

REWIND 9

IFUINDTeNESO) CALL AQPVPT

-RETURN

END , " , o .
AQPVPT ‘ '

 SUBROUT INE AQPVPT

CALC ADDITIONAL INFLUENCE OF PYLON THICKNESS
DUE TO BREAKS ETCe.

00049000

- 00049010

00049020
00049030
00049040
00049050
00049060
00049070
00049080
00049090
00049100
Q0049110
00049120

00049130
Q0049140

00049150
N0049160
)0049170
00049180
00049190
00049200
0uQ49210
00Q49220
00049230
00049240
00049250
00049260
00049270
00049280
00049290
00049200
00049310
00049320
000491330
00049340
00049350
00049360

00049370

06049380
00049390
00049400

- 000494106

00049420



052

C»

10

LARGE DM1l¢75130)
sEVizZ) s ALV 22)
t XD(EUY s YD{GKO}
2 XB(400) sYBL4GU)
2CFI(20Q) s CFJ(20)
sETIZ22) s XLT422)
sUVPI2020) ¥V (201920)
s DM2 {7909
21 XQL650) sYQLI650)

NE1=NVSH

NEZ2=NVSH-1

NLa=4.,/DL/BETA

TL=2+/DL

X2=TL/HPS

- DTH=PI1/PNV(C#,5

DTX=X2%#DTH

TDY=HPS/TL
Q ON PYLON LOOP

1P=0

IC=0

D0 350 KP=1lsNEZ

DO 340 J=lsNJC

JX=PJC{ U]

PUV=0,

pPVV=0, o

TUV=Q .

TVV=0e

IC=IC+1

DG O P R e

COMMON/DAT/ DA{(5000)
DIMENSION PJC120)

EQUIVALENCE

{DAT2507YsPNVCH

COMMON/CRG/ PIsPI4asRCsBETA

COMMON/CPP/ HPSeNVSHeNVT s DL sNEVP s ZCON s YCONINVCoNVSINJC e NUP

sCSII2092U s TSJI20020) sUVL2U»20)
sVVP (209 20)

s {DA{3383)+&LP)

s XTLVI22)
v LDLBUY
sLB(4uQ)
ySTH(20)
sATLT22)

v (DAL2512),PJC)

sWPE{39)

PACT2Q)
20 (20209

sTST(21420)9TL1(22220)»CELI3T00)

[IF(KP«LESNEVP)} GO TO 20

IP=[P+] ‘
XP=XD(1P)?

22Q(65Q0)

2AL(250) + SUMES(30)

00049430
00049440
00049450
00049460
20049470
JOD49480
00049490

" 00049500

00049510
00049520
00049530
00049540
00049550
00049560
00049570
00049580
00049590
00049600
90049610
00049520
00049430
00049640
00049650
00049860
00049670
00049680
00049690
00049700
000497190
00049720
Q0049730
00049740
00049750
0G049760
00049770
00049780
00049790
00049800
00049810
00049820
00049830
00049840
00049850



162

20

. 40

120

EVP= YD(IP)IHPS
GO TO 40
Xp= XLV(KPI+XTLV(KP)*CFJ(JX+1)
EVP=EV{KP)
1 LooP
IR=1
DO 330 I=2sNVC
ETAV LOOP
STHJ=SIN(ACT(L))
AVI=XLTOLI+XTLT LY #CFICT)

CXV2=XLVI1 ) +XTLV LY *CFJ( 1)

XVT=XLVINVSH) +XTLV INVSH)RCF I Y
TPT={XVT=XV3)/TDY '

DO-310 KV=1sNE1

EVI=0s

EVO=0.

EVY=EV(KV)

IFIKVeNESNEL) GO ro 120

TPI=TPT

TPO=-TPT
XC=X2#(XP-XVT)

GO TO 190 _ o

IF (KVeLENEVP) GO TO 140
XB1=(XBLIRI+XB(IR+41)/2,
XB2= (XB{ IR+1)+XB( IR+5)1/20
YB1=(YB(IR)I+YBIIR+4)) /2,
YB2=(YB(IR+1)+YBUIR+5) )1/ 2
TPO=(XB1~XBZ1/{YB1-YB2)
EVY=(YB1+YB2)/2e/HPS
XC=X2% (XP-(XB1+XB2) /20
TPI=TPO -

- ~IR=IR#*1

140

180

IF(KV-EQ:NEZ’-IR=IR+1'
GO TQ 190 S
IFIKV-NE-II GO TO 180
TRPI=TPT o

STPO=TPY
XC=4.*X2*(XP-XVZ)

GG TO 190
KV2=XLV{KV!+XTLV(KV'*CFJII)

XV3=XLT(KVI4XTLT (KVI*#CFJIT)

TPI={XV2-XV3)/TDY

TPO=(XV1=-XV2} /TDY.

00049860
G0049870
00049880
00049890
00049900
00049910
00049920
00049930
006049940

Q00049950

00049960
00049970
C0G49980

00049990

G0050000
06050010

- 00050020
- 00050030

00050040
00050050
00050060
00050070

T QR050080
- 00050090

00050100
00050110
00050120

- 00050130
- 00050140

00050150
00050160
20050170

- 30050180
00050190
00050200

00050210
00050220

© . 00050230
- 00050240
- 00050250
00050260

00050270

00050280



ase

182
190

230

240
250

IFIKVeEQeNEZ) GO TO 182
IFIETIKV)aLTeUsU}) TPI=TPO
XC=X2#{XAP~XV2)

YC=T #IEVP-EVY)
IFLABSIYC/24)eGTeXLP) GO TO 300
IFI(KVeEQal) YC=&4o*Y(C
YCP=YC+1,

YCM=Y(C~1a

XTO=XC~-TPD

XTI=XC+TPI )
SQO=SARTIXTOR# 2+ YCM¥®Z)
SQI=SQRTIXTI*#2+YCP#%2)
SQC=SQRT{XCH%2+YCR¥Z ]
Cl=TPI*%2+]ls

Ca=Cl

C2=XC~YC#TP]
IF(C2*%2/ClellEeleE-10Q) GO TO 230
CA=YC4+XC*TPI
EvI=(1C3+Cl)/5Q1-C3/5QC )/ C2
Cl=TPO#x2+1,

C2=XC~YC*TPQ

IF{C2#%2/ClalLEsleE~10) GO TO 250

C3=yYC+XCH*TPO
EVO=({({C3~C1l)/5Q0-C3/5QCH/sC2
IF(KV+EQel) GO TO 300
IF(SQCsGTeleE-10) GO TO 254

- 5T5=0.0

254
256

269

GO TO 256

ST5=1+/5QC

EUl=1+/5Q1~5T5

EUOC=14/5Q0~S5TS

AYC=ABS(YC/X2)
SLOPE={TSI{KVsII+TSTIKVeI=1)1/240
DEFL={TZI{KVl)+TLI{KVeI~1))7/2.,0
ST=S5LOPE*STHJ*DTX
SP=DEFL/STHJURDTX %240

TVI=ST#EVI

TVO=STHEVQD

IF{KVeNESNE1l) GO TO 280
PUV=PUV-SPR(EUI*TPI-EVI1}/C4
PVV=PVV-SP# (EVI*TPI+EUI)/C4
EUI=ST#EUIL
TUV=TUV-LEUI*TPI~TVI)/Cy

00050290
00050300
00050310
00050320
00050330
00050340
00050350
00050360
00050370
00050380
00050390
00050400
00050410
00050420
00050430
00050440
00050450
00050460
00050470
00050480
30050490

- 00050500

00050510
00050520
60050530
00050540
00050550
00050560
00050570
00050580
00050590
00050600
00050610
00050820 -
00050630
C0050640
00050850
00050660
Q0050670
00050480
00050590
00050700
00050710



TVV=TVV- lIV:*TPI+Eu1)/c4

.00050720

tée

GO TO 300 00050730
pUV= PUV+SP*({EUO*TPO-EVOJICI-(EUI*TPI Ev1);c41 00050740
PVV= PVV+5P*(lEVO*TPO+EUO)/Cl—(EVI*TPI+EUIl/Lﬁ) 00050750
. EUI=ST#*EU! 00050760
EUO=ST*EUD 00050770
TUV=TUV+ (EUO®TPO-TVQ) /C1~(EUI*TRI~TVIV/C4 00050780
TVvs= TVV+(TVO*TPO+EUO)!C1—(TVI*TPI+EUIl/C4 10050790
XV1=Xv3 )0050800
- CONTINUE . 00050810
CONT INUE " 00050820
UVPiKP-J)’PUVIPI#IBETA+UVP(KP;J),_ 00050830
VVPIKP» J)=PVV/PL4+VVP (KPsU) 00050840
UVIKPs J)=TUV/PI4/BETA+UVIKP s J) 00050850
VVAIKPs J)2TVV/PIA+VVIKP s J) 00050860
) CONTINUE 00050870,
RETURN 00050880
END 00050890
NACELL 00050900
SUBROUTINE NACELL 00050910
' _ - 00050920
B " CONTROL -ROUTINE TO CALCe INFLUENCE MATRICES OF NACELLE 00050930
C ' - ON OTHER COMPONENTS AND NACELLE ON NACELLE ~ 00050940
c ' | o : | _ 00050950
o COMM{)N/DAT/ nA(sot__)_g] e . ' : - 00050960
C : . ' e Tt " 00050970
FQUIVALENCE 5 iDAlza92:-PDAa a‘DAt33911vxnoa »{DA(3392)1+YNO) 00050980
- lv(DA(33931aLNO! . ‘ : R , 00050990
c T T T . © 00051000 .
COMMON/CRG/ P!vPlatRCoBETA:SINDPvCOSDP o -~ 00051010
o COMMON/CFG/ 101!5)'NQB$NQFsNQW’NQP’NQN : o 00051020 -
c | i S 00051030
o LARGE _ DM1l81191)’x08110001 ;YOB(1000} SZOB(1000) »DM2(700} 00051040 "
B 1_‘;_;;M;;;'.xzt1000; +¥2(1000)  »SDT(1000) »CDT{L1000) - 00051050
¢ - ,,::;Q  T S LT T e e 00051060
C o . INITIAL 00051070
o PDARsPDA/Rc I 00051080
_ NQT=NQB+NQF+NQH+NQP Y [ 1 3 e L
. _YNB=YNOQ#*BETA, ' 00051100
S ZNB=ZNO*BETA 00051110
€ - e INFLUENCE OF RIGHT SIDE NACELLE o , © Q0051120
- LY=NQT e L , ) o ' 00051130

- ..Dbo 10 Is 1.L1

{00051140:;_7“



15628

10
C
C

20.
C

30

50
C
*DECK
C
CH
C
C

X2 (I)Y=X0B{1)1=-XNO 00051150

TY=YOB(1)~YNB 00051160
TZ=ZOB(1)-ZNB : 00051170
YNQ=-TY*SINDP-TZ*COSOP 00051180
ZNQ=TY*COSDP-TZ*SINDP 00051190
YZ(1)=SQRT { YNQ#*2+ZNQ#* 2} 00051200
THE=ATAN2(ZNQ»sYNQ) 00051210
ANG=PDAR~-THE 00051220
SDT(I)=SINLANG) 00051230
CDT(1)=COS(ANG) 00051240
CALL AQXVN(1sL1) 00051250
TEST FOR IMAGE 0005
SYM=YNO+PDA 00051260
IF(SYMsEQsOs0) GO TO 30 00051270
INFLUENCE OF LEFT SIDE NACELLE 00051280
L1=NQT+NQN 00051290
DO 20 I=1sL1 00051300
X211)=X08(1)~XNO 00051310
TYsYOB( I ) +YNB 00051320
TZ=Z0B( 1V-ZNB 00051330
YNQ=TY#SINDP-TZ%COSDP 00051340
ZNQ=TY#COSDP+TZ2SINDP 00051350
Y2(1)=SQRT { YNQ#¥2+ZNQ#*2) 00051360
THE=ATANZ (ZNQ* YNQ) 00051370
ANG=~PDAR~THE 00051380
SDT{ 1)=SINCANG) 00051390
COT{ 1)=COS { ANG) 00051400
CALL AQXVN (2sL1) 00051410
00051420
REWIND 9 00051430
WRITE (6+50) 00051440
FORMAT (44HQ #* COMPLETED INFLUENCE MATRICES OF NACELLE} 00051450
00051460
RETURN 00051470
END ' 70051480
AGXVN )0051490
SUBROUT INE AQXVN {IPASS»L1) 00051500
' . 00051510
CALCULATE INFLUENCE MATRICES OF NACELLE 00051520
00051530
COMMON/DAT/ DA(5000) 00051540
' 00051550

EQUIVALENCE {(DA(2492)sPDA}  s(DAI3392)9YNDO) »{DA(3385}sXLNR) 00051560



462

.10

(aNala)

. 40

45

50

1»(DAL3384) s XLNC)

W D

- SYM=YNO+PDA

COMMON/CRG/ P1sP14yRCsBETA»SINDPsCOSDP
COMMON/CFG/ 1D1(5) sNQBsNGF sNQW s NGP sNGN

COMMON/CPN/ NBsND{3)sNT+BONsYZEROIACsIsJsJ1

LARGE

DM1(B1191)sX0B(10QU)

2X10(140)
+X201000)
+A(140)

* START
IS=NQB+NQF +NQW

IE=1S+NQP

BON=1e0 -
YZERQ=0e 0

XLNR2=2'¢ 0*XLNR
XLNC2=2¢ 0% XLNC
I MIDPOINT LOOP

*

CONT INUE

DO 400 I=1,.L1
J_ELEMENT LOOP |
Jl1 Is THE CQORDINATE COUNTER

CIF{Y114EQe040}) GO TO 45
IF(ABS{Y2{1)1/Y]11
IF(ABSC((X11

*

J1=0
Nl=0 :

DO 110 K=1sNB

Mi=N1+1

N1=N1+ND(K)-1
DO 100 J=MlsN1

q1=J1+1

2Y10140)
s Y2(100U)
+B(140}

# COMPUTE XsYsZ MATRICES

IF(BONeEQsUe0) GO TO 50
X11=045%(X1(J1I+X1(J1+1))
Y11=0e5%(Y1(J114Y1(U1+1)

AX(J)=0e0
AY(J)=0,e0
n0. To 100

-X2{I1/Y11

CALL XYZ

) o GT e XLNR2)

sYOB (1000}

sSINA(140)
sS50TI10UU)
1C(14U)

. J 1s THE ELEMENT COUNTER

6O TO 45
JeLE«XLNC2) GO TO 50

»Z20B(1000)
sCOSAL140)
+CDT 1000
+AX(140)

- 00051570

- 00051580

sDEL51140)

+AY (140}

00051590
00051600
00051610
00051620
00051630
00051640
00051650
00051660
00051670
00051680
00051690
00051700
00051710
00051720
00051730
00051740
00051750
00051760

00051770

00051780
200517190

30051800

00051810

00051820
. 00051830

00051840
00051850
00051860
00051870

- 00051880

00051890
00051900
00051910
00051920

00051930
100051940

00051950

.00051960

00051970
00051980

. 00051990



952

100
110

130

CONT INUE
J1=J1+1
NT=N1
SAVE A+BsC MATRICES ONTAPE
IFUIPASS«EGe2) GO TO 140
DO 130 IK=14NT
ALTIK)I=AX(IK)
B{IK)==-AY(IK)*SDT(I}
CUIKI=-AY L IK)%CDT( 1)

- TFISYMeEQeC.0) GO TO 160

140

150

160

170
180

190
200
400

410
420

WRITE (11) (ACIKIsBUIK)SCUIK)sIK=1sNT)
GO To 400

READ (11) lAIIKl:B(IK)oC([Kl!lK‘l’NT)
DO 150 IK=1eNT

ALIK)=A(IK)I+AX L IK)
BOIK)I=BUIKI-AY(IK)®SDT{ ]}
CUIKI=CLIKY-AY(IKI*CDTIT)

IF{BONEQ+0+0) GO TO 180
IF(leLEaIS) GO TQ 200
IF{1+GT«IE} GO TO 180

DO 170 IK=1eNT

YT=B(1K)

BUIK)=YT#SINDP+C{ IK}*COSDP
CUIK)==YT*#COSDP+C( K} #SINDP
GO TO 200

NG 190 IK=1eNT

YTeBUIK)

BOIK)=-YT#SINDP~ C(IK!*COSDP
CUIK)=YT*COSDP~C( IK)*SINDP

WRITE (9) (AUIK)sBIIK)ISCOIK) 9IK=1sNT)

CONT INUF
IF(IPASS.EQs2) GO To 500
* TEST IF OFF BODY COMPLETED
IF{BON} 42045004420
BON=0Q.0
L1=NT
N1=0
J1=0

00052000
00052010
00052020
Q0052030
00052040
00052050
00052060
00052070
00052080
00052090
20052100
J0052110
00052120
00052130
00052140
00052150
00052160
00052170
00052180
00052190
00052200
00052210
00052220
000522130
00052240
00052250
00052260
06052270
00052280
00052290
000521200
000521310

00052320

00052330
00052340
0Q0521250
000523580
00052370
00052480
00052390
00052400
00052410
00052420



52

440
450

500

*DECK

AN avals

-~ COMMON/CPN/ NBsND(3) sNTsBONsYZERD»IAC»IsJeJl

1 *SJIDSIDXIDY INT s X9 YS9 XK9EEKIEKK

DO 450 K=1+NB
M1l=N1+1

‘N1=N1+ND(K)-1

DO 440 J=M1sN1
J1=J141
X241 =(X10JI+II+XL0 1)) /2,

Y2UU=(YLOJI+11+Y1(UL}11/2

CONT INUE

CONTINUE
6O TOo 10

CONTINUE
REWIND 11
RETURN
END

XYz

ey

10

20

G0_T0 1000

40

SUBROUT INE XY2Z

* CONTROL FOR X+YsZ MATRICES COMPUTATION

LARGE - DM1{B81191)+X0B{1000)
e ¥X10140) - sY1(140)
+X2(1000y e¥20(1000)
rAL140) +8(140)
~ # START

1F {BON) 1U0»1us10Q0
IF (J=1) 110s20s110

T1=a5#DELS (J)
SJ=T1/Y2(0J) |

i - IF lSJ‘-OBi 30930940
14

CALL XYZ1

SJ’OOS
CALL XYZ1
NI=33

 T2=408%Y2(J)

DS={TI=T2)1/32,
. DX=DS*COSA(JY =

"% J EQUAL I PATH

b il 1 et b et g s g mpn i b i b

#¥Y0OB1000)
*SINAL140)

P SPTEI000)

rC(14V)

»Z0B1U00D)
rLQOSAL140)
SscpT (1000

2AXL1 140}

*DELS{140)

tAY1140)

00052430

T 00052440

00052450
00052460
00052470
00052480

- 00052490

00052500
00052510
00052520
00052530

- 00052540

00052550
00052560

00052570

00052580
00052590
00052600

- 00052610

00052620
00052430
00052640

" 00052650

00052660
00052670
00052680
00052690
00052700
00052710
00052720
00052730
00052740
00052750
00052760
00052770

00052780

00052799

100052800

30052810
00052820

00052830

00052840
00052850



g&e

100

110

120
130
140

150

160
179
189

190

200
210

220

300

DY=DS*SINAC( I}
XJ=X2{J)Y+T2#COSA{J)~-DX
YJ=Y2 (3 1+T2%#SINA(J) -DY
CALL XYZ2
50 TO 300 (
# INITIAL Y COORDINATE MID-POINT FOR ZERO TEST
YZERO=Y2 ([ )=40000Q01
# J NOT EQUAL I PATH
# COMPUTE MINIMUM DISTANCE TO I MIDPOINT
DI=(X2(I)=X1(J1))#%¥2+{Y2(])=Y1(J1) a2
X22=(X11J1+1)+X21{J1))*%U,.5
¥Y22=(Y1LJL1+)4+Y 1 (U1 1 RUGD
D2=(X2(1)~=X22)1%%#2+(Y2(11=-Y22)%%2
DI={X2(I1-X10(J2+1) ) ##2+(Y2(1)-Y1(J1+1))%%2
IF {(D1-D2) 130130120
1IF {D2-D3) 15091509140
IF (D1-D3) 1601609140
DM=SQRT(D3)
GO TO 170
DM=SQRTI(D2}
6o To 170
OM=SQRT{(D1)}
# COMPUTE NOe OF INTERVALSI(NI) AND DELTA S (DS)

FOR SIMPSON RULE INTEGRATION
IF (DMsEQeD«Q) GO TO 200
NI=B+#DELS({ )/ DM+0+9
IF INIY 18001809190
NIz3
DS=DELS{(J)/ 2
GO TO 220
NI=NI+NI
IF (N1=128) 21U+200,200
NI=129
DS=DELS(J)/ 128
GO TO 220
XNIzN1
DS=DELS{J)/ANT
NI=NI+]
DX=D5*¥COSA( )
DY=DS*SINAC(J)
XJ=X11J1)-DX
YJ=Y1{J1)-DY
CALL XYZ22

00052860
00052870
00052880
00052890
00052900
00052910
00052920
00052930
060052940
00052950
00052960
00052970
00052980
00052990
06053000
00053010
00053020
00053030
00053040
00053050
00053060
00053070
00053080
00053090
00053100
00053110
30053120
00053130
00053140
00053150
00053160
00053170
00053180
00053190
00053200
00053210
00053220
00053230
00053240
00053250
00053260
00053270
00053280



652

1000, RETURN

1

1
2
3

END
XyZl

SUBROUTINE XYZ1

COMMON/CPN/ NBsND{3)sNTsBON»YZERO*IACs I s JeJl
sSJ-DS!vaDYoNItXJ’YJ9XK,EEKsEKK

LARGE

DM1(81191),X0B( 1000}

»X1(140)

o X2(1000Y

sA(140)

* START

T1=S)%SJ

*# INITIALIZE

T2=ALOG({SJ/Be)
T3=SINA(JI*SINALY)

T64=T2+T3

. T52466666666T%#T3

TesT5#T3

T7=5J+5J
T8=T74T7 .

: T9=6.2831853*C05A(JI

T102642831853%SINACY)
* AXIS FLOW
T11=T1#S)

o¥1(140)

sY2(1000)

»B{140]).

+YOB(100Q?
»SINA(140)

#5DT(1000])

$£(140)

y208(1000)
yCOSAL1I40)
2COTLLIO00)

sAX{140)

) AX‘Jl=T10+$INA(J)*CO&AlJ)*lT7+IT4+2-1§666667)*T11/12u)
AYI Y sTTRT4-TO9-(1e+T2-T3- T61*T11/Bo

RETURN
END
XYZ2

SUBROUTINE XYZ2

*DECK
C
C
C
C
c
C
c -
C
C
20
100
. #DECK
C
C
C
C

1

TR COMPUTE Xe¥sZ MK?RTCES"USIEG'STM#SﬁNWﬁUﬂE“fNTEGRATION%

COMMON/CPN/ NB#ND(3) sNT sBON»YZERO» 1ACs I»J3J1
$5JeD5sDXeDY sNI1 ’XJ"YJ!KK)EEKAEKK

# COMPUTE XsYsZ MATRICES FOR SJ LESS THAN OR EQUAL 08

yDELS1140)

yAY (140)

00053290
00053300
000531310
00053320
00053330
00053340
00053350
00053360
00053370
00053380

00053390

00053400
00053410
00053420
0053430
00053440
00053450
00053460

00053470

00053480
00053490
00053500

00053510

00053520
00053530

- 00053540

00053550
00053560
00053570
00053580
00053590

" 00053600

00053610
00053620

00053630

00053640
00053650

00053660 "

00053670
00053680
00053690

Q0053700
100053710



092

[a¥aXal

20

25
26

30

40
50

LARGE PM1(81191)+X0B{10600) »Y0OB(1000)
+X1(140) 2 Y1(140}
$»X2(1000) »Y2{1000)
sAL140) »B{140)
* START

* INITIALIZE
S52=466666666T7#DS
Tl=Y2{1)%#Y2(1)

*# NOs OF INTERVAL LOOP
DO 1000 IS=1sNI
XJ=XJ+DX
YJ=Y J+DY
T2=YJ#YJ
T3=X2({1}1~XJ
T46=T3%73
TS={Y2(1i+Y J)un2
T6=T44T5
T7T=SQRTETH)

T8=T2+T4 ~
TO=(Y2(1)~Y J)*n2
T10=T9+T4
# COMPUTE ELLIPIC INTEGRAL
XK=(T4+T9)/T6
CALL ELIP
* AXIS FLOW
Tl1sYJ /T7?
F1=T11»T3#EEK/T10
IF (Y2(I)1eNE«Qe0) GO TO 25
F2=20.0
GO TO 26
F22T11#{EKK+EEK*(T1=-1T8)/T10)/Y2(1)
F3=T11%EKK
# SIMPSON RULE INTEGRATION
IF (IS=1) 303040
_ % FIRST PASS
AXs=F1
AYs=F2
1A4=0
GO TOo 1000
IF (15-N1) 5098050
IF (JA) 70260570

+SINA(L14U)
»SDT(1000)
2CL14U)

+L0OB11000)
+COSA(140)
WCDT L1000

PAXL140)

sDELS(140)

sAY(140)

00053720
30053730
30053740
0053750
00053760
00053770
00D53780
00053790
00053800
00053810
00053820
00053830
00053840
Q0053850
00053860
00053870 .
00053880
Q00353890
00053900
00053910
00053920
000539320
00053940
00053950
00053960
00053970
00053980
00053990
00054000
00054010
00054020
00054030
00054040
Q00054050
Co0054060
0054070
00054080
00054090
00054100
00054110
N0054120
30054130

00054140



192

COMMON/CPN/ NBsND(3) sNT sBONsYZEROs IACs LsJsJl
tSJnDS:DXoDYsNI’KJnYJQXKsEEKnEKK

. * EVEN PASS
AXS=AXS+4e#F ]
AYS=AYS+4 e %F2
IA=]

GO -TO 1000

* ODD PASS
AXS=AXS+F1+F1
AYS=AYS+F2+F2
1A=0 ‘
GO TO 1000

® LAST PASS
S4=52+52
IF (U=1) 1009043100
IF (BON«NE«DeQ} GO TO 100
AXLI)=AX{ D) =54 L AXS4+F )
AYL D) =AY L JY=S20 LAYS+F2)
GO To 1000
AX(JY==S4a#{ AXS+F 1)
AY(J)=-52% (AY5+F 2}
CONT INUE
RETURN
END
ELIP
SUBROUTINE ELIP

# HASTINGS APPROXIMATION FOR ELLIPTIC INTERGALS

.. * START
ETA=XK

~IF (ETAY 2020440

C
&0
70
C
80
S0
100
1600
*DECK
C
C
C
1
C
C
10
20

30 FORMAT ( 1HQ 36H #%* ERROR IN SUBROUTINE ELIP * ETA= F15.8 /

1
40

1
2

WRITE (6330) ETAsl sy

00054150
00054160
00054170
00054180
00054190
00054200
00054210
00054220
00054230
00054240
00054259
00054260
00054270
00054280
00054290
00054300
000541310
00054320
00054330

Q00541340

000541350
00054360
00054370
00054380
00054390
00054400
00054410
00054420
00054430
10054440
00054450
00054460
00054470
00054480
00054490

6H *® I=]1695Xs5H * J=1645X927H # ALOGI(ETA) SET TO ~884028)00054500

ELN=~88.028
ETAs000

GO TO 50 :
ELN=ALOG(ETA)

50 EKK=1438629436112+ETA%(0409666344259+ETA%#(0e03590092383+ETAR{
- 0203742563713 +ETA#04014511962221 ) ) ~ELN#(OeS+ETAR(
0412498593597+ETA*(0.06880248576+ETA*{0.03328355346+ETA*

00054510

00054520

00054530
00054540
00054850
00054560
00054570



cle

3 0004417870121 1)

EEK=1Q¢ETA#G05443251@1@63+ETA*(Q¢06260601220+ETA*(0a04757333546

1 +ETA*0o01736506451]BI—ELN*ﬁETAﬂ(0024998368310+ETA*(

2 009200180037+ETA%(0.04069697526+ETA*¥0,00526449639))))

RETURN
END
#*DECK MATAPE
SUBROUTINE MATAPE

C
C* COMBINE INFLUENCE MATRICES AND SETUP FOR MATRIX 50LdJe
Cx ALSO CALC INFLUENCE OF WING AND PYLON THICKNESS ON
C# BOUNDARY CONDITION (MATRIX-B)
C .
COMMON/DAT/ DALS00Q)
C
COMMON/CRG/ PIoPI4sRCIBETA
COMMON/CFG/ IDBsIDFIDW-IDP o IDN
1 o NQB + NQF s NQW s NQP » NGN
P o NEBNKF s MKW o NKP s NKN
C
LARGE BTL11000) +BWELlOLDM sBP(1u(0) sDMI(5850Q)
1 cBXNIS50] BYNIGES0) sBZN{650) sDM2Z2 (23050)
2 pFANIE50) 2FYNLEDU) SFZN{B50)  oDM3(48671)
3 sSTNANL 14U ) s COSANL150) sDMA (140)
4 s AR 250} sAYL250) s AZ1250) sA{2%0)
C
C# INITIAL
RAT *NOB+NAF +NQW+NQP+NGN
DO 10 I=1sNQT
BW(I1=040
10 BPIT1=040
[X=0
C
= CONTROL POINTS Q ON FUSELAGE
IF{IDB+EQR+O) GO TO 1uO
no 90 I1Q=1sNQB
1C=0
C COMBINE INFL OF FUSELAGE

READ (19) (AX(I)sAYII)2AL(]) +s1=1eNKB}
DO 20 I=1sNKB
IC=]C+1

20 ALIC)=AX{])*BXNCIQI+AY 1) #BYN(IQI+AZIT)#BIN(IQ)

C COMBINE INFL OF FANPOD

00054580
00054590
00054400
000544610
QO05B4s20
G0054530
00054840
00054650
000546560
00054870
00054880
Q054690
60054700
00054710
QUQ54720
Q0Q54730
20054740
10054750
30054760
00054770
00054780
Q0054790
00054800
00054810
00054820
00054830
00054840
00054850
00054860

00054870

00054880

00054890

00054900
00054910
00054920
00054930
00054940
00054950
00054960
00054970
00054980
00054990
00055000



C.

IFlIDF.EQ-O) GO TO 40
READ (201 (AX(I):AY(IJoAZ(I)oI I!NKF)

DO 30 I=1,NKF
IC=1C+1

30 ACTICY=AXTI ) #BANLIQI+AY {11 #BYN(IQ)+AZ(T)%BINTIQS

COMBINE INFL OF WING

40 IX=Ix+1

IFIDWeEQeU) GO T0 60
CREAD (21) (AX(I)1sAY(IVsAZiTI)slI= 1!NKN};TUV’TVV5TNV
BH(IX1=BETA*(BETA*TUV*BXN1IQ]+TVV*BYN(IQ)+TWV*BZN(IQ))

DO 50 I=1sNKW

- IC=IC+]
S50AMTIO)=AXIIT#BXNIIQ)+AY (T I #BYN(TQI+AZ(TI*BZN(IQ)

COMBINE INFL OF PYLON

60 IF(IDP<EQ.0) GO TO 80

READ (22) (AX(IYoAY(T)19AZLE)s1=1+NKP)sTUVTVVeTWV

BP(IX)=RETA#{BETA®TUV*BXN{1Q)+TVV*¥BYN(1Q)+TWVXBZN(IQ)}

DO 70 I=1sNKP
1C=1C+]1

70 ACICI=AX(T)#BXNCIQI+AY{ 1) RBYNUIQI+AZ( T }%BZNLIQ)

WRITE INFL MATRIX ON UNIT 12

BU WRITE (12) (A(I}sI=1+1C)
90 CONTINUE

CONTROL POINTS Q ON FANPOD

100 IFLIDFLEQ.0) GO TO 200
. DO 190 IQ=1sNQF
1C=0 |

COMBINE INFL OF FUSELAGE
IF(IDBeEQe0) GO TO 130 . |
READ (19} (AX(I)»AY(I1)sAZ(L)sI=19NKB)
DO 120 1=1sNKB
IC=1C+1

120 A(ICI=AK(IJ*FXNIIQI+AYlll*FYNilQ)+AZ(!)*FZN(IOI
130 CONTINUE

COMBINE INFL OF FANPQD
READ (20) (AXUIIsAY(II2ALLE)9]= 1 sNKF)
DC 140 I=1sNKF
IC=1C+1

140 ALIC)= AX(II*FXN(IQ)+AY(Il*FYN(IQ!+AZ(I)*FZN(IG¥

IX=1X+]
‘ COMBINE INFL OF WING
IFCIDW.EQeu) GO TO 160

00055010

00055020
00055030

00055040
.-20055050

)0055060
00055070
00055080
00055090

00055100
G0055110

00055120

00055130,
00055140

00055150
00055160

00055170

00055180
00055190
00055200
00055210
00055220
00055230
00055240
00055250
00055260

00055270

00055280
00055250
00055300
00055310

00055320

000551330
00055340

100055350

00055360
Q0055370

00055380

00055390
00055400

00055410

00055420
00@55¢3p



w92

150

160

170
180
190

200

220

23¢9

249
250

260

READ (21) (AX(I) s AY (I sALlT o I=1oNKW)sTUYITVVSTWY
BHIIX)=BETA* (BETA®RTUVA*FXN(IQ)I+TVVEFYNIIQ)+TWYHFZN(IQ) )
DO 150 I=1sNKW
IC=1C+}
ALICY=AXUT ) #FXNITQ)+AY (LI RFYNCIQI+AZLT I *FZNCIQ)
COMBINE INFL OF PYLON
IF(IDPJEQeU} GO TO 180
READ (22) (AX{T)YsAY(I 3ALZLI)oT=19NKP) 2TUVTVVTRY
BPUIX)=BETA®(BETA#TUV*FXNITQ)+TVVEFYNITIQI+TWV*FZIN{ W) )
DO 170 I=19NKP
IC=1C+1
ACTOI=AXLII*FXN(IQI+AY (L) #FYN{[Q)+AZL{ L) *FZNLIQ)
WRITE INFL MATRIX ON UNIT 12
WRITE (12) (A(I)eI=191C)
CONT INUE

CONTROL POINTS Q@ ON WING
IF{IDWeEQeQ) GO TO 300
DO 290 1Q=1,NQw
I1C=0

COMBINE INFL OF FUSELAGE
IF(IDB.EQ-O] GO TO 230 _
READ (19) (AX(I)sAY(I}sAL(I)s1=19sNKB)
DO 220 I=1+NKB
IC=1C+]
AlLICY=<AZ( 1)

COMBINE INFL OF FANPOD
IF(IDF+EQe0) GO TO 250
READ {20) (AX(I)»AY(IIsAZII)I=14NKF)
DO 240 I=14NKF
1C=IC+1
ALICY==AZ( 1)
IX=IX4+1

COMBINE INFL OF WING
READ (21) (AZ{I)sI>1sNKW)
DO 260 I=]19sNKW
IC=IC+]
ACICY=AZLiT)

COMBINE INFL OF PYLON
IF(IDPLEQeQ) GO TO 280
READ (22) (AX(IVoAY(II2AZ(II»TI=1sNKP)sTUVITVVy TwV
BPIUIX)=-TWV*BETA
DO 270 I=1+NKP

00055440
00055450
00055460
00055470
00055480
00055490
00055500
00055510
Q0055820
QUO55530
00055540
00055850
00055860
00055570
00055580
00055590
00055600
00055410
00055820
00055630
00055640
00055650
Q0055660
Quos56T70
V0055680
00055890
00055700
00055710
00055720
00055730
QDO55740
20055750
0055760
Q00557170
0055780
00055790
00055800
00055810
00055820
00055830
00055840
00055850
00055860



e T

279

280
290

300

[C=1C+1
AtICI=-AZ(Y)

WRITE INFL MATRIX ON UNIT 12
WRITE 112) (AL1)Y»]=1921IC)

CONTINUE

CONTROL POINTS Q ON PYLON
IFLIDPWEGe0) GO TO 400

‘DO 390 IQ=1+NQP

1C=0 |
COMBINE INFL OF FUSELAGE
IF(IDB.EQ.V)Y GO TO 330

READ 119} {AX{I)sAY{1)+AL(T)sI=12NKB)

320

330

340
350

DO 320 I=1sNKB
[CajC+1
A(IC)==AZ(T)
COMBINE INFL OF FANPOD
IF{IDFJEQeQ}) GO TO 350
READ (201 {AX(I}sAY(I)>AZLI)sI=1sNKF)
DO 340 1=1,NKF
I€=1C+1 '
A(ICI==AZ( 1)
IX=1X+1
COMBINE INFL OF WING
IF(IDW.EQ.0) GO TO 370 _ _
READ (21) (AXCI)sAY(I)sAZ{IISI=1sNKW) sTUVSTVVTWV

- BWIIX)=<~BETA%TWV

360
370

390

C#
400
CH

CONTINUE

380

CWRITE (12)

D0 360 I=1sMNEW
1C=1C+1
ACIC)Y==AZl])

COMBINE INFL OF PYLON
(AXCT)sAY(T)9AZLE) s I=1¢NKP) sTUV s TVVSTWV -

READ (22)
PO )z = BETAR TwWV

DO 380 I=1snkp™ B

IC=1C+1

ALIC)=AZIT) J -
WRITE INFL MATRIX ON_UNIT 12

(ALT) s I=1+1C) -

CONT INUE

CONTROL POINTS G ON NACELLE
IF(IDN.EQs0) GO TO 500 |
.THE MINUS SIGN BEFORE COSAN IS5 DUE TQ AY BEING IN THE

00055870
00055880
00055890
00055900
00055910
00055920
00055930
00055940
Q0055950
00055960
00055970
00055980
00055990
Q0056000
00056010
00056020
0U056030
00056040
00056050
20056060
J0056p70
00056080
00056090
Q0056100
00056110
00056120
00056130
00056140

- 00056150

00056160
00056170

' 00056180
00056190

00056200

00056210

00056220
00056230

00056240

00056250
00056260
000656270
00056280

00056290

AL



992

C#

410

420

430
440

450

460

470

480
H90

o
500

s

PYLON COORDe 5YSce AY IS5 EQUAL TO ~AY IN NACELLE 5Yoe

DO 490 1G=1NGN
1C=0
COMBIME INFL OF FUSELAGE
IF(IDBEQ+OY GO TO 420
READ 1191 (AX{I)eAY(I)eAZITI}I=1sNKB)
DO 410 I=1,NKB
IC=1C+1
ALIC) =S INANC IQI 2AXL T 1-COSANLIQI#AYL{ 1)
COMBINE INFL. OF FANPOD
IFLIDF«EQeO)} GO TO 440
READ (20} (AXCI)sAY(IYAL(I)s]I=1NKF)
DO 430 I[51sNKF
IC=1C+1
ALICY=-SINANCIQI#AXITI-COSANCIQI*AY(])
IX=IXx+1
COMBINE INFL OF WING
IF{IDWeEQeQ) GO TO 460
READ 121 {AXUT)sAYLT2AZLT o I=1oNKW)sTUVSTVVETWV
BWlIXI=BETA®{—SINANLIQ)*TUV*BETA-COSAN(IQ)Y*TVV)
DO 450 I=1s+NKW
IC=1C+]
ACIC)I==SINAN(IQI#AX{ [ )=COSAN(IQI*AYI(])
COMBINE INFL OF PYLON
IFLIDP«EQ+D) GO TO 480
READ (22 (AX(CIYsAY(I)eAZLTI) o I=1sNKPY2TUVeTVVeTWY
BPUIX)=BETA*{-SINAN(IQ) = TUVABETA~COSAN(IQ)I*TVV)
DO 470 I=]lsNKP
IC=1C+]
AlIC =~SINANC(IG)#AX{F)~COSANLIQ)I*®AYI(])
WRITE INFL MATRIX ON UNIT 12
WRITE (12) (A(I)eI=1+1C)
CONT INUE

REWIND I/0 UNITS
REWIND 12
IF{IDBNE-O) REWIND 19
IF{IDF«NEO) REWIND 20
IF(IDWeNE«O) REWIND 21
IF{IDPsNE«Q) REWIND 22

SETUP ON URIT 10 THE INFLUENCE MATRICES OF NACELLE

IF{IDNoEQe0) GO TO 700

00056300
000561310
00056320
Q00561330
000561340
00056350
00056360
20056370
10056380
VR0%6390
00056400
00056410
00056420
00056430
00056440
00056450
00056460
Q0056470
Q0056480
00056490
G0056500
00056510
00056520
00056530
00056540
00056550
00056560
00056570
00056580
00056590
00056600
00056510
00056620
00056630
00056640
00056650
00056660
00056670

00056680

00056690
00056700
00056710
00056720



Lgc

510
520

530

540
550

560

570
580
590

600
610

620

Q ON FUSELAGE
IF(IDB.EGs0) GO TO 530
DO 520 1Q=1sNQB
READ (9) (AX({I)sAY(IY9AL{1}sI=1aNKN)
DO 510 I=1sNKN
ALT)=AX(TI#BXNCIQI+AY (1 #BYNIIQI+AZI 1) *BINIIQ)
WRITE (10} (A(I)»I=1sNKNI '
Q ON- FANPOD
IF(IDF4EQe0} GO TO 560
DO 550 I1Q=1sNGF
READ (91 (AX(I)2AY{I)»AZLI}s»1=1sNKN)}
DO 540 I=1sNKN '
AT =AXCT)RFXNCTIQ)I+AY LI YRFYNCIQ)+ALITI*FLNILIQ)
WRITE (10) (A(I)sI=1sNKN)
Q -ON WING
IF(IDWsEQeO} GO TO 590
DO 580 1Q=1.NOW
READ (9) (AX{I}sAY(T)sAZ{T1)s1=1sNKN)
DO 570 1=1sNKN
AtTr==AZLT)
WRITE (10) (A(TI)sI=1+NKN)}
IFUIDPEQeD) GO TO 620
DO 610 1Q=1.NQP
Q ON PYLON
READ (9) (AXCI)sAY(I)sAZ(I}sl=1sNKN}
DO 60Q I=1sNKN
AlT)I=~AZ(1)
WRITE (10) (A(I)sI=19NKN)
G ON NACELLE

DO 640 1G=1sNGN

READ (9 IAX(II;AYII):A&(!):I I!NKN)

DO 630 I=1sNKN

630

"540

T00

®*DECK

A(IDS-SINAN(IQ)*AXGI)+COSAN(lQ)*AYtIl

WRITE (10} (ALI)sI=1sNKN)

REWIND 9.

REWIND 10

RETURN

ERD

MATB

SUBROUT INE MATB

Gug56730
QU056740
00056750
00056760
00056770
00056780
00056750
00056800

00056810 -

00056820
00056830
00056840
00056850
00056860
00056870
00056880
00056890
00056900
00056910
00056920
00056930
00056940
00056950
00056960
00056970
0¢056980

00056990

0U057000
00057010
QuOS57020
00057030
00057040
00057050
00057060

"IUESHT070

_10057080
UO057090

00057100 T

00057110
00057120
00057130
00057140

00057150



g9

Cx

c»

10

20
25

1
2
3
&

£ W N

CALC MATRIX-B
OMMON/DAT/ DAL5000)

(DA{S) s FAA)
s LDA(4006) s BAAY

EQUIVALENCE
y (DA(9) sWAAT}

¢+ {DA( 19601 sDAF) s(DA(1961)+PXCF) 2{DA(1962)1+ETFIN 2 (DAI1963)1ETFO)
s {DAL1965) sDAK) s(DAL1966) +PXCK) 2 (DAL1I96TISETKI N »(DA{1968) +ETKO}

2 (DA(B) sWAAY

s{DAI2504) s PAAY s {DAL2505)sPAAIY »(DAL2506) »PADI)

COMMON/CRG/ PI1sPI&4sRCsBETASSINDPCOSDP

COMMON/CFG/ IDB» IDF o IDWs I0P s IDNsNQB s NQF » NQW s NQP » NON

COMMON/CPB/ IB1(9)sS1BA,COBA
COMMON/CPF/ IF1(9)sSIFASCOFA
COMMON/CPW/ TW1(13)3NJCINIS
COMMON/ CFK/ NDA

L ARGE BT(1000) +BW(1000) #BP{1U00)
sBXN(6501 +BYN(650) +BZN(650)
sFXN(650) +FYN(650) »FINI650)
»85(650} »yEP 130} sXTLP(30)
SBSPI{360) +DM5(4330) »5INAN(140)
START

SETUP SB DUE To THICKNESS
NQT =NQB+NQF +NQW+NQP+NQN
DO 10 I=1sNQT
BI(11=BW(1i+BP(1)

CALC MATRIX-B OF THE BODY
IFLIDB.EQeO) GO TO 25 '
BAAB=BAA/RC*BETA
COBA=COS{BAAB}

SIBA=SIN{BAAB}

po 20 I=1sNQB
AT(I)=~COBAXBXN(I)-STBA*BZNII}-BT (1)
15=NGB ,

CALC MATRIX-B OF THE FANPOD
IFLIDF4EQeQ) GO TOQ 40 ’
FAAB=FAA/RC#*BETA
COFA=COS(FAAB)

SIFA=SIN{FAAB)
nO 30 I[=1eNQF
15=2]15+1

sDM1{(58501
sOM2(23050)
»DM3 (16956

pXOCP{30)

s (DACLO)sWADI)

00057160

00057170

00057180

00057190

00057200

00057210

00057220
00057230
00057240
00057250
00057260
00057270
00057280
00057290
00057300
00057310
00057320
00057330
00057340
00057350

sDM4(26285100057360

00057370
n0057380
30057390
00057400
00057410
00057420
00057430
00057440
00057450
00057460
00057470
00057480
00057490
00057500
00057510
00057520
00057530
00057540
00057550
00057560
00057570
00057580



692

C®

20

40
70
80

90
100

110

C»

120

- BS(I}=RS{I)+WAAR/BETA =
BTLIS)=BS(1) *BETA

130
140

BY(IS)I=-COFA*FXN(I)-SIFARFINI{T)-BT(IS)
CALC MATRIX~-B OF THE WING

IF(IDWEQaQ) GO TO 150

WAAR=WAA2BETA/RC

IF{WAALY TO+70+90

DO. B0 I=1sNOW

15=154+1

BS(])’NAARIBETA .

BYLIS)=WAAR-BT(IS)

GO 10 149 -

IFIWADIY 10051004110

CALL WCAS

GO TO 120

CALL WCZCs

DO 130 I=1.NQW

15=15+1

-BT(IS)
CONTINUE _

IF (INDASEQeQ) GO TO 150
I8=KQB+NQF -
AF=ATANIBETA®TAN(DAF) )"
BCDF=COS{AF)
BSDF=SIN(AF}

" AK=ATAN(BETA®TAN(DAK))
- BCDK=COS(AK)

142

XC=XOCP{1C)

BSOK=SIN{AK) -
N0 146 1S=1sNJS
N0 144 1C=19sNJIC

18=18+1 ' IV
IF(DAF+EQeQ+0) GO TO 142
IF(EPLIS)eLT+ETFI) GO TO 142
IFIEP(IS)eGTLETFO) GO TO 142
IFU{XCsLESPXCF) GO TO 142

BT(IB)=BT( [B)*BCOF+BSDF

i T R i T e L

IF(DAKEQe0+0) GO TO 144

C IF(EP(IS)eLT.ETKI) GO TO 144

144

IF(EPLIS)«GTLETKO) GO TO 144
IFIXCeGESPXCK) GO TO 144
BT(IB)=BT{[B)*BCOK~ BSDK
CONTINUE

'ADD FLAP AND/OR KRUEGER DEFLECTION

00057590
00057600
00057610
00057620
00057630
00057640
00057650

Q0057660

00057670
00057680
50057690

0057700
00057710
00057720
00057730
00057740
00057750
00057760
00057770
00057780
00057790
00057800
00057810
00057820
00057830

00057840

00057850

00057860

00057870
00057880

00057890

00057900

- 00057910

00057920

. Q0057930

00057940
00057950

- 00057960 7

00057970
00057980
00057990
00058000
00058010



0Le

146
150
Cx

170

180

190
200

210
220

230
240
C#

250
C#
280

290
300

*DECK

aXaXaka!

M

1

H

CONT INUE
IFCIDP.EQeD} GO TO 240

CALC MATRIX~B OF THE PYLON

PAAR=PAA*BETA/RC*SINDP

IF{PAAL) 17051709190
DO 180 I=1¢NQP
[S=IS5+1

BSP{1}=PAAR/BETA
BT{IS)=PAAR-BTI(IS)
GO TO 240

IF{PADIY 200+2004210
CALL PCAS

GO To 220

CALL PCZCS

DO 230 [=1sNQP
1S=15+1

3SPLI1=BSP{1)+PAAR/BETA

BTIIS)=BSP(]) *BETA
IF(IDNEQ.VU) GO TO 280

-BT{IS)

CALC MATRIX~B OF THE NACELLE

DO 250 1=1+NON
[S=15+1
BT{IS)=SINAN(I)=-BT(1S)

PRINT MATRIX-8
IF{DA(1214LTe0a0)y GO TO 300

WRITE (69290) (BT(ISI»IS=1sNQT)

FORMAT (12H1 #® MATRIX~B/(1H 1QF10e5))

RETURN
END

WCAS

SUBROUT INE WCAS

SUBRe TLU TABLE LOOKUP FOR THE LOCAL ANGLE OF ATTACK AT SPECIFIED

ETA AND X/Ce.
COMMON/DAT/ DA{5000)

B1{1)
s TWEIL1ID)

DIMENSION

EQUIVALENCE
s (DA(1690)sWIS)

2+(DALT50)1+B1)

sWXC(24)

{DALTUR) sWXC)
s (DAC1I9T0)»TWD)

sWET (19}

s {DA(T731) 2WET)
s {DA(1270) s WAVC)

sWIC(30)

sWJS (301

»(DALL1660) »WIC)

00058020
00058030
Q00058040
00058050
00058060
00058070
00058080
00058090
00058100
00058110
00058120
00058130
00058140
00058150
00058160
00058170
00058180
00058190
00058200
000%8210
00058220
00058230
00058240
00058250
00058260
00058270
00058280
00058290
00058300
00058310
00058320
00058330
000581340
00058350
000581360
00058370
00058380
10358390
0058400
00058410
00058420
00058430
00058440



T2

510
515
520
530

540
550

560
565
570
580

590
60U

610
620

1

COMMON/CPW/ DW1f131sNJICINIS

LARGE BOUL30U0) »FUSL2500U1sFAN{237T00)
»EVIS2) sDMLIL1004)
START

NXW=DA ( 705)
NEW=DA( 730)

1B=0

DO 620 1JS=1NJS

IE=WJS(J45)

IFIEVIIEY-~WETI1Y) 51095104515

J=1

GO TO 530

DO 520 NC=2sNEW

J=NC

IFIEVIIEY-WET{J)) 540+530+520
CONTINUE :

RATY=Ue0

GO TO 550 ‘
RATY=(WET{ IV =-EVIIEN I/ {WET{J)-WET(J=-11))
TWB=TWI{JI~RATY*(TWI( I -TWI(u4-11]
DO 610 [JC=1+NJC

XC=X0CP( 1J4C}

IFIXC=WXCL1Y) 560e560+565

[=1

Go TO 58p

DO 570 NC=2 sNXW

I=NC '

IFIXC-WXC(TI} 5904580570
CONTINUE )

RATX=040

G0 TO &00

RATX= tWXCITI=-XCY/{WXCLI)=WXC(I~-1M]
NPX=1+NXwW*( j-1)
AX=BIINPXY~RATX*#{(BI(NPX})-BI{NPX~1)}
NPX=NPX~NXW

BX=B] INPX)~RATX*{BI{(NPX)-BIINPX~1))
[a=18+1

BS{IB)=AX~RATY® (AX-BX)+TWhH

CONT INUE

RETURN

+A51650)

yDM2(60)

s XOCP(30)

00058450

00058460

00058470
00058480
00058490
00058500
00058510
00058520

. 00058530

00058540
00058550
00058560
00058870
00056560
00058590
00058600
00058610
00058620
00058630
00058640
00058650
00058660
00058670
000% 8680
00058690
90058700
10058710
00058720
00058730
00058740
Q0058750
0LOS8THD
00058770
00058780
00058750
0U058R00
00058R10
00058A20
00058830
00058840
00058850
00058860
00058870



ele

END 00058880
*DECK WCZCS 00058890
SUBROUT INE WCZCS 00058300
C 00058910
C# CALCe LOCAL ANGLES OF ATTACK FIOM DEFLECTION INPUTLL/CI00058920
C - ' 00058930
COMMONZDAT/ DA{500U) 00058940
C 00058950
DIMENSION wXC{24) swWET (19} swAD(456)  sTWIt19) yWJICL30) 00058960
1 yWISE30) 00058970 .
C - 00058980
EQUIVALENCE (DAL TUB) swWXC) s{DA{T31)sWET)Y  »(DALT50) sWADI 00058990
19 (DAL197U)»TWI} s (DAL166UIWIC) »(DALL69U)sWIS) »{DAILI2T0)»WRVC) 00059000
< 20059010
COMMON/CPW/ DW1(131sNJCaNJIS )0059020
< . ' 00059030
LARGE BOUL3000) »FUSE25000) sFANIL23700) 00059040
1 DMLI1996)  sWPT{6U} sBS1650) 00059050
2 sEPI30) W XTLP(30)  sXOCPL30) 00059060
3 +DM21{ 21634 ,PYLI6061) »CEL(3700) 00059070
4 s XLP(19) sCHO{ 19) 221124) 00059080
g s X1{24) +X0{48) yLO{4B) 22168919) 00059090
6 sWEL (20) 00059100
C : : QUO%9110
C SET FOR CODIM AND CURVE FIT FOR DEFLECTIONS (2) 00059120
NXW=DALTO05) 00059130
NEW=DA( 730) 00059140
C SHIFT TO LCM FOR WINGD 00059150
DO 10 I=1sNEW : 00059160
10 WELIT)=wWETT ) 00059170
CALL WINGD {NEWIWEL s XLP+CHDswWPT) 00059180 .
1LD=0 _ ¢0059190
NXI=e5#{ 1e=COS5{1e5708/WNVCY) 00059200,
DO 100 IE=1sNEW 00059210
DO 20 IX=1sNXW 00059220
LD=LD+1 00059230
Z1UIX)=WADILD)I*CHDI IE) 00059240
20 XI(IX =wXC{1IX) 00059250
1C=0 00059260
DO 40 1JC=1sNJC 00059270
IC=IC+2 00059280
XO{1C=1)1=XOCPi1JC}-DXI 00059290
40 XOLIC)I=XOCP([JC)+DXI 00059100



ti2

60
199

120

130
140

150
160

17v
20U

*DECK

M aEaXakal

CALL CODIM (XI»ZisNXWasXQs409IC)
DO 60 IX=1sIC '
ZUIXyIE)V=Z011IX)

CONT INUE . ‘ _ -
LINEAR INTERPOLATE FOR Z SPANWISE AND CALC SLOPE
KK =0 :
DXT=DXI+DX! .

DO 200 IE=1sNJS

DX=DXT#XTLP (1€} o

IF{EP{TE)«GTWET{13Y GO TO 120

I1=1 -

GO TO. 140

DO 130 1S=2sNEW

I1=15

IF(EP(IE)-WETIIS)) 15041404130

CONT INUE

RATY=04.0

GO TO 160

RATY=S(WET(ITI-EP(TEVI/(WETLITI-WET(II-1)}
TWB=TWICTI)—RATY*({TWILII)=-TWI(II~=1))

IC=0 '

DO 170 1JC=1sNJC

[C=1C+1

Ll-d([C’IIJ—RATY*tL(lC-II!-Z(ICslI 1)

jC=1C+1

22=201C*»11}~- RATY*RL(IC-iI)-LlIC-lI 1)y

KK =KK+] :

BS(KK123(21-22)/DX+TwWB

CONT INUE

RETURN

END

PCAS

SUBROUTINE PCAS

SUBRe TLU TABLE LOOKUP FOR THE LOCAL ANGLE OF ATTACK AT SPECIFIED

ETA AND X/Ce

COMMON/DAT/ DA{5000)

DIMENSION BI{361) +PACL19) 'PET{19) +PJCI18)

(DA(2531) sPAC)
s {DAIZ2940)»TWT)

EQUIVALENCE

sTwl(19)

2 IDA{2551) +PET) #{DA(2512)9PJC)
2 (DA T2507)9sPNVC) s (DA(2570)581)

00059310
10059320
)0059330
00059340
000591350
00059360
00059370
00059280
00059390

- 00059400

00059410
00059420
00059430
00059440
00059450
00059460
00059470
00059480
00059490
00059800
00059510
00059520
00059530
00059540
00059550
00059560
00059570
00059580
00059590
00059600
00059610
0U059620
00059630
00059640
00059850
00059660
00059670
00659680
00059690
00059700
20059710
30059720
G0059730-



Rie

510

%15

524
534

544
550

560
565
570
580

590
600

6lu
620

COMMON/CPP/ DP118) sNVOeNJC
LARGE DM11T7513U)sEVIZ22) »DM21(1483) sCFJL20)
1 '+DM3{3126) +B891360]

START
NAW=DA(2530)
NEW=DA( 2550}
18=0
DO 620 IE=1sNVS
IF(EV(IE)-PETI1)] 51Us510s515
J=1
GO TO 530
DO 520 NC=2sNEW
J=NC
IFCEVEIEYI-PET(U)) 54625305520
CONT INUE
RATY=0o0
G To 550
RATY=(PET(JI-EVIIE) )/ {PETLII-PET(J-13)
TWB=TWI(JI-RATY* (TWI(J=TwE{J-1))
DO 610 1JC=14NJC
1J=PJC(1JC)+1ev
XC=CFJ(IJ)
IFIXC~PXCI1}) 560s56Us565
1=1
GO TO 580
DO 570 NC=ZsNXwW
I=NC
IF(XC~PXC(I)} 590s58Us570
CONT INUE
RATX=0a0
GO TO 600
RATX= (PXCLI)=XCI/{PXCE{II-PXCET=1))
NPX=T+NXW*(J-1)
AX=BI(NPX1-RATX* (BI(NPX)-BT(NPA=1))
NPX=NPX~NXW ' |
BX=BI(NPX}~RATA* (BT (NPX)~81(NPX-11)
18=18+1
BS(IB)=AX—-RATY#{AX-BX}+Tw8
CONT INUE
RETURN

00059740
00059750
00059760
00059770
00059780
00059790
00059800
00059810
60059820
00059830
000594840
00059850
00059860
00059870
00059880
00059890
00059900
00059910
U0059920
00059930
00059940
00059950
00059960
V0059970
00659980
00059990
00060000
ovc6uoly
IUU6V0Z0
10060030
V0060040
00060050
00060060
00060070
00060080
00060090
V0060100
V0060110
00060120
30060130
00060140
00060150
00060160



GLe

END

¥DECK PCLCS

C

C*

C

C

SUBROUT INE PCZCS

QU060170
00060180
00060190
0uO60200

CALCs LOCAL ANGLES OF ATTACK FROM DEFLECTION INPUT(L/C)I0U060210

COMMON/DAT/ DA(50uv)

sPAD(361)

DIMENSION  PXAC(19)  PET(19) »iwl(19)
EQUIVALENCE | (DA(253119PXCYT s IDAI255119PET)
1 s (DAL2940)sTal) s (DAL2507) +PNVC)

COMMON/CPP/ DP1(8) sNVSsNJC

LARGE DM1ILT75130)
1 sCVi22) s XLVI22) sXTLV(22)  +wPE(39)
2 +DP2(140Q) »CFI(20) #1DP3(3126) H»BH(360)
3 s DM2(4T50) HXLP(19) sCHD(19) s21{24)
4 s X1 24) 2 X0148) +L0{48) sL(4B+19})
5 sPELI2U)
SET FOR CoDIM AND CURVE FIT FOR DEFLECTIONS.
L.D=0 :

NXW=DA(2530)
NEW=DA(2550)
SHIFT TO LCM FOR WINGD
DO 1u I=1sNEW
10 PEL(T)=PETI(I]

CALL WINGD {NEWsPEL +XLPsCHD»WPE)
DXI=e5%(1a-CO5(1e5708/PNVC))
DO 106 TE=1sNEW
DO 20 IX=1sNXW
t.D=LD+1 ' - ,
ZI(IX1=PADILD)*CHD( IE)
20 XLUIX}=PXC(1X)
1C=0"
DO 40 1JC=1sNJC
IC=1C+2
JJ=PJC{TUC)+]leu
XO{1C-11=CFJ(1J)=DXI
40 XOUIC)=CFU(IJ)+DXI

yPIC(18)

s iDA(2570) sPADI
s (DA{2512) sPUC)

00060220
00060230
VU060 240
V0060250
QuUQBL 26U
Uu060U2T0
w060 280
00060290
00060300
00060310
00060320

0060330

30060134y
uu060350
v0060360
0UE6L3 70
0U060360
00060390
00060400
00060410
uG60420
UU060430
00060440
00060450

U0060460

00060470
00060480
00060490
00060500
00060510
00060520
00060530
00060540
0U060550
00060560
00060570
00060580
00060590



G.¢&

6
1o0

izu

130
140

150
160

CALL CODIEM (X1 oLl eNXWsXD2L0s 10
NO 60 IXFlslIC

ZUIXsTEY=LOULEX)

CONT INUF

LINEAR INTERPOLATE FOR £ SPANWISE AND CALC SLOPE

KK=0

DXT=DXI+DXI

DO 200 IE=1sNVS
DX=DXT#XTLV(IE)

IF{EVIIE) «GToPET(1)} GO [0 120
11=1

GO 10 140

DO 130 15=2sNEw

1i=1s .

IF(EV(IEY-PETLIS)Y) 1509140130

CONT INUE

RATY=U a0

GO TO 164

RATY=(PET(II)-FV(IEN /{(PET{TIIV=PETLII=-1))
TWB=TWI(II)-RATY*(IWI{IT)=TWI(I-1))

{C=0 .

DO 170 [JC=1»NJC

1C=IC+]
Z1=40ICsTI)-RATYR(L{ICs IV -LCICo 111
[C=IC+1 '

2Z2=2(ICs IF)-RATY#{LUICoI11=4(ICII=-1)}
KK=KK+1

BSUIKK)I=(L]1=-£2)/DX+TW8

CONT INUE

RETURN

END

SOLU

SUBROUTINE S0LV

SOLVE LINEAR SIMULTANEOUS EWUA™ TUNa 1AX=B)

COMMON/DAT/ DA{500V)

COMMON/CRG/ PlsPI4asRCIBETA

COMMON/ CEG/ IDB+IDF s IDWeIUP » IDNyNGB sNGF s NUW » NGP 3 NUN
1 s NKB s NKF 2 NKW s NKP » NKN

LARGE B{1J0OU} +DM1{90812)9A010vY)

sAR{590)

00060600
00060610
Q0060620
00060630
0060640
YO06065U
VUR6UK6U
00060670
00060680
UuoeLe9L
00060700
Quo60710
00060720
QU060 730
VO060740
00060750
00060760
QUQ607T70
00060780
00060790
00060800
U0060810
V0060820
00060830
00060840
00060850
00GEUEHY
VU0K0RTO
00060880
00060890
00060900
00060910

00060920
V0060930
QU060940
00060950
00060960
00060970
DOO60380
60060990
0006100LVL
ouu6lala
QUUBL02U



LLe

10
C*

C*

20
Cx

3u

50

tuo

110
12v
140

¥DECK

L=NKN
M=NQB+NQF +NUW+NUP
N= NKB+NKF+NKN+NKP

NGT=M+L
NKT=N+L
IF{LsNEsO) GO TO 10
NO NACELLE
CALL MSOL {(N'Mel2Z)
a0 TO 30

TFtNeNELO) GO TO 20
NACELLE ONLY

CALL MSOL (LsL+10)

GO TO 30

_ WITH NACELLE

CALL PARTM (LsMsN}
PRINT LEAST SQUARE MATRIX-B

IFI(DA(12)eEQeUeD) GO TO 110

L1=N+1

DO 50 K=1sNQT

ALK )I=Ue0 _ o -

IFiINeNE«U} READ 112) (AR(IYsI=1sN)

IF(LeNEaU) READ (1uW) (AR(I)oI=L1sNKT)

DD 50 I=1seNKT _—

ALK)=A{KI+B(II*AR(T)

IF(LeNE«U) REWIND 10

IF(NeNEsQ?) REWIND 12

WRITE (691001 (ALK)»K=1sNQT)

FORMAT (26H1 #» | EAST 5QUARE MATRIX-B/(1H 1UF1045)}
- COMPRESSe EFFECT ON COEFFICIENTb

IFIBETA«EQele} GO TO 140

PO 120 I=leNKT

B{I1=B(1)/BETA

RETURN

END

MSOL

SUBROUTINE MSOL (NKXsNQXsMT)

QuUp61030
00061040
QuUO61050Q

00061060

00061070
00061080

00061090

00061100
00061110
Q0061120
00061130
00061140
00061150
00061160

00061170

00061180
00061190
00061200
00061210

00061220

00061230
V0061240
J0061250
0061260
Vo061270
0U0BK1280
00061290
000611300
guo6l3lo
00061320
00061330
20061340
061350
LLHNE1360
00061370
000611380
00061390
00061400
QUQ61410
00061420
00061430

00061440

00061450



Ble

C* SULVES AX=B FOR Xs GIVEN A AND B Le0614660

C C0061470
COMMON/DAT/ DA(SLUU) 00061480
DIMENSION ~ wWJC{1} s PICLY) 00061490

C 0U061500
EQUIVALENCE (DAL14)swnJIC) s (DA{LI277)swNJCY» (DAL166UYsWIC) 0QU0OB1K10

1 s IDAI251U)sPSIC) s(DALZB1119PNJC) »lDAL25121sPJC)  UUDB152U

C Q0061530
COMMON/CFG/ IDBIDFsIDWsIOP » IDNINGB s NJF s NGwW s NQP s NON 00061540

C . _ 00061550
LARGE BlL10UL} sDM1{9uUB12) Uu06 1560
LARGE ALL101975) »AR(591) sIXCianU)y oIl i45U) 00061570

C _ Q0B ls8uU

C ) G00B1590
NJC=WNJC 0061600
NJCP=PNJC 00061410
NKTP=NKX+1 00061620
NS (NKX*(NKX+3))/72 00061630
DO 10 I=1sN . 00061640

10 AtLi=ve0 300614650
NKT 2=NKX+2 J0061660
NE1=NQB+NQF +1 JupbleTo
NK2=NK 1 +NQw VL06K1680
NK3=NK2+NGQP , 00061690
JC=0 00061700
JCP=( 00061710
DO 60 K=1sNQX QuoblT20
READ (MT) (AR{L)eL=1aNKX) 00061730
IFLIDWEQeD) GO TC 32 0Q0617460
IFIKaLTeNK1) GO TO 32 gop6e1780
IF{KeGE&NK2) GO TO 32 00061760
IF{JCeQE«NJICY JC=0 00061770
JC=JC+1 - 0V061780
IF{WSJCeGT aWICIUC)) GO TU 6U 00061790
GO TO 36 00061800

32 IF{IDPsEQsL) GO T0O 35 Vo0618l0
IF(KsLTeNK2) GO TO 36 00061820
IF{KaGEGNK3) GO TO 36 00061830
IF(JCPeGEWNJCP) JCP=U 0u061840
JCP=JCP+1 00061850
IFIPSJCeGTPJCIICP)) GO TO 60 000561860

36 ARINKX+1)=B(K) p0061870

IXI=1 0L061880



6Le

40
50
60

80

170

1890
200
210
220

¥DECK

DO 50 T=1eNKX
R=SQRT(ACIXI 1 #%Z2+AR([)**2)
[F(ReEQeletU} GO TO 50
CeALIXII/R

S=AR(IY/R

I1xJ=1X1

DO 40 J=I+NKTP
T2=CRA(IXJ)+5%AR( I}
AR(J)==S#ALIXJI+CHARLD
AlIXJY=T2 :
IxJ=1xJ+1
IXI=IXT+NKT 2~1

CONT INUE.

REWIND MT

1T1=1

IXI=1

DO By [=lsNKX

TACLT1=]XI

R(E)=0U,0

ILETy=0 : ‘
IF(A{TIX]) aLEULLU000VIY GO TO 80U
ILiI)=11

If=11+1

IXI=IXI+NKT 2~1

II=NKX

70 210 J=1sNKX
IFLIL(TIYeLE D) GO TO 210
JI=IL ity

JS=IXC{II ) ~J]

IXI=J5+11

JXN=JS+NKTP

IF(IT~NKX) 1709200922V
IK=11+1 ’

JRK=IK]

DO 180U K=IKsNKX

JAXK=JXK+1 .
BL{I11=8fFI1-AlJXKI*BIK)
B{IIY=(BUTTY+ACIUXNIYI/ACUR]D)
I1I=1I1I-1 :
CONT INUE

RETURN

END

MSOLP

QuU061890
0u061900
00061910
00061920
Q0061930
00061940
00061950
20061960
JUO6l1970
00p61980
0061990
00062000
00062010
00062020
00062030
00062040
00062050
00062060
00062070
00062080
00062090
00062100
00062110
00062129
00062130
00062140

.QU062150

00062160
00062170
00062180
00062190
00062200
00062210
00062220
00062230
00062240
00062250
00062260
0V062270
00062280
00062290
0U062300
00062310



Oge

tu

44

34

50
60

SUBROUT INE MSOLPINKTsNQIsNCB M)

HOUSEHOLDER METHOD FOR SOLVING SET OF LINEAR
SIMULTANEQUS EQUATIONS

LARGE g{1u0d) +DMLI{BUEL2)
LARGE - AL1U19T75) PARIS591)
N1l=NCB-1

KR=0

NEKTP=NKT+NCB

DO 10 J=1eRKT
“RRIJ)=KR+J=-1

¥R=KRR{J}

DO 10 K=JsNKTF
LL={J=~1 ) *NKTP+K~KRK(.J)}
ACLLY=UeU

DO 64U K=1sNQT

READ {(10)Y (AR{(II«I=1sNKT)
KR=NKT-+1

LL=NKT+N]

READ (12) {AR{I}+I=KRsLL)
AR{NKT +NCBI=BIM+K]

DO 5U I=1sNKT
LL={I-11#NKTP+I-KRR(1}
R=SURTLAILL)#*24AR{] ) ¥%2)
IFIR +EQes U40) GO TO 5u
C=A{LL)/R

.S = AR(IY /7 R

DO 40 J=TsNKTP
LL=([=1 1 RNKTP+J-KRRH(T}
T2=CHALLL) +5%AR (D)
AR(J)Is=S¥ALLL)+CHAR(J)
ALLLY=T2

CONTINUE

CONT [ NUE

REWIND 10

REWIND 12 .

11 =1

DO BU !=1sNKT

LL=( =1 ) *NKTP+I~KRR{TI)

sKRR{4580) 2 1L 1450

00062320
00062330
00062340
00062350
000621360
00062370
QU06238U
Q0062390
00062400
00062410
00062420
00062430
00062440 .
00062450
00062460
QUO62470
00062480
uU062490
ULu06250Q0
00062510
0u062520
00062530
00062540
00062550
00062560
00062570
00062580
VU062590
00062600
0U062610
00062620
00062630 -
00062640
00062650
0062660
y062570
U0062680
V0062690
00062700
UU06e2710
00062720,
00062730
0UU62740



ige

92

TU
gu

9y

170

180

2\)0
21l¢y
220

250

*DECK

IFLALLLY =0, U0UU0ULI TUs9292
LONTINUE

Iwin = 11

IT = Il + 1

GO To 80

IL{Iy = U

CONT INUE

DO 25U J=1eoNCB

NKT J=NKT+J

DO 90 I=1sNKT

AR"I’=U.0

II1=NKT .

DO 210 I=1eNKT

IF(IL(IL) eLEe U} GO TO 21V
J1 = Iuteiry
LX=(JI~1 1 #NKTP+NKTJ-KRR(JI}
LM=(JI=-1)%*NKTP+I1-KRR(JI)
IF(IT - NKT)Y 17us Z0us 220
Ik = II + 1

0O 180 K=IKsNKT

LL={JI=-1) *NKTP+K-KRR{ JI)
ARITIII=AR(III-A{LL)*AR(K)
AR(IIN=CARCIII+A(LX)I/ZA (LMY
I1 = 11 - 1

CONTINUE

WRITE (161 (ARUI}sI=14NKT}
CONT INUE :
REWIND 16

RETURN

END

PARTM

SUBROUTINE PARTM(L sMaN}

PARTISION-HOUSEHOLDER MATRIA SOLUTION

LARGE BL100O)

C SIZE OF SAVE=(LsN+1)

lv

NCB=N+1

M0 10 I=1+M
READ (10}
READ (12

sOM1i9UB12) \
LARGE A{38835)+5SAVE(140+451 )1 9AR(591)

sAl11{450)

s 1L{1450)

00062750
Ve062760
00062770
00062780
00062790
00062800

00062810

00062820
VU062830
00062840
00062850
00062860

00062870

V0062880
ouQ62890
00062900
gu062910
Qop62920L

VU62930

00062940
QU0B62950
00062960
J006297¢
3006298
UU062990 .
0u063000

S W006301l0

00063020
00063030
0V063040
QUOe3n5u
LOO63060
QuUE63070
00063080
00063090
Oou0e3100
00063110
g0063120
Uug63130
0063140
00063150
00063160
UO0631T0



cge

2u

40
¢ 20

60

70

80

qu
10U
#DECK
C
C®
C
C
C

CALL MSOOLF (LsLoNCBM}

DO 20 I=1sNCB

READ {(16) (SAVE(JsI)ad=1sL}
REWIND 16

DO T0 1=14M

READ (1U) (A11{LLJsLL=1sL)
DO 55U J=1sNCB

ARUJI=UL0U

DO 40 K=1lsl
ARITJI=ARGJIFALIIK) ¥5AVE (K9 d)
CONT INUE

READ (12) {(ALLI{LL)sLL=1sN}
DO 60 J=1N
All(JI=AR(J)=AL2(J}

WRITE (11) (Al1(J)sJ=1sN)
BLI)=AR(N+1)-B{(1I)

REWIND 10

REWIND 11

REWIND 12

CALL MSOL (NeM»11)

DO 80 I=1sNCB

READ (16) (SAVE{JsI)sJ =1l
REWIND 16

DO 1yu K=1sL

KK =N+K

TEMP=04,0

0O 90 J=1sN
TEMP=TEMP+B{ )} #SAVE(K+J)
FIKKI=SAVE(K s NCBI~-TEMP
RETURN

END

PLCAL

SUBROUT INE PLCAL

CALC PRESSURE COEFFICIENTS AND INTEGRATED LOALS

COMMON/CFG/ DB IDF+IDwsiDP

ENITIAL
BCL=U
BCD=Jey
BCM=Ual
FCL=0eU

00063180
vuG631540
00063200
Uu063219
00063220
Q0063230
JU063240
00063250
QUO63260
QO063270
0063280
JU0632%U
uu063300
00063310
00063320
00063330
Q0063340
00063350
00063360
U0063370Q
0u0632380
00063390
00063400
0u063410
00063420
V0063430
00063440
00063450
V063460
00063470
0U063480
0063430
00063500
00063510
00063520
00063530
00063540
00063550
Qu063560
00063570
00063580
00063590
Uuo63800



tge

10

FCD=UaU

FCM=)aU

WCL=Q 0

wCD=uaed

WCM=Q ol

PCL=UsU

PCD=ULU

PCM=0 o)

FUSELAGE

iF{IDB<EQeU) GO TO 10U
CALL BVRCP

CALL BLOAD (BCL »BCL+3CM}

FANPOD
IF(IDFLEQsU}Y GO TO 20
CALL FVRCP '

. CALL FLOAD (FCLsFCUFCM)

20

WING
IFUIDWeEQeO}Y GO TO 30
CALL wWDPU

CALL WVAP

30

4u

1.

60U

76

CALL WLOAD (WCL *WCDsw(Ci)

PYLON
IF{IDP+EQeU)Y GO TO 40U
CALL PDPQ '

CALL PVAP
CALL PLOAD (PCLPCLIPCM)

5UM AND PRINT

TCL=BCL+FCL+WCL+PCL
TCD=BCD+FCD+WCD+PCD
TCM=BCMHECM+WIM+PIM
TXC==TCM/ TCL

. WRITE (645U} TCLeTCDsTCMTXC
50 FORMAT (1H1+2UXa36K #3# [OTAL CONFIGURATION PARAMETERS */IHQOQUKO
s ZHCL 2 13X 92HCD o 13X s 2HCM 13X o 3HX/C/1IH

IFCIDWeEQeu) GO TO 70

CALL IDRAG (BCLsFCLCDIL)

WRITE (6460) CDI1

FORMAT (1HUs2UX+18H #* INDJCED DRAG =31F1Ue5)

REWIND 1/0
IF(IDBeNE«U} REWINL 19

s3UX4F15.5)

wu063610
0063620
00063630
0U063640

0U0B3IE5D

00063660
Qu0636T0
00063680
V0063690

00063700
00063710
UU063720
00063730
00063740
00063750
00063760
00063770
QL063780
00063790
00063800
00063810
00063820
GU063830
V0063840
V0063850
00063860
00063870
Wo06388u
GOU63BYI0
C0063900

- Ll063910

00063920
40063930
00063940
QU063950
Q0063960
00063970
70063980
30063990
UUOB4O0U
Uu0Bs4010
oUBB4020
0006403y



T
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e

O
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1

1

O~ O P ) B e g

[F{IDFeNEsuU}
IFCIDWeNE o)
IFIIDPeNE«G}

REWINL 2u
REWIND 21
REWIND 22

TETURN

END

BVRCP

SUBROUTINE BVRCP

CALCe VELOCIIY RATIU AND PRESSURE COEFFICIENT AT
CONTROL POINTS> ON THE FUSELAGE AND PRINT

COMMON/ DAT /
DIMENSTON

DALS0LUU)
FJX{1)sFVX

{DA(2
» (DALY

EQUIVALENCE

(1)
Y swSPAN) v iDA(GY s XAMACH)
LWi%)sFOX) s \DALATIY ) sFVK)

COMMON/CRG/ Pl+Pl4siRCBETA
COMMON/CFGY IDBeIDF 4 IDwW s TP o IUN s NGB sl s Nw » NP 9 iNvdiN

s NKB s NKF o NK

W NKP s NKN

2{iDAI12WT)INITRE)
s IDATAGUH Y FJX]

COMMON/ CPB/ NVXsNVAMINVY sNDV sNVBsNVBP e NFeNJX s [FBE 1S INASCCLA

COMMON/CPW/ DW1(7)sNES

sNTBaNU

COMMON/CFK/ NDAsNUT» THEF s S INTFSINIF29COSTF o THEK »OINTKe INTKZ

LARGE CKV 11400y »DML1{2U00)
P XQ(650) s YQLESY) oL G650
s TMX (650)  »TMY(650) s TMZ{650)
f TIX(650) s TTY(H50) 2 TTL(650
s XN{65u} sYN(6E50) 2 ZN{650)
sPMI1509251+DB1(13450) sFANI23T0U) sEVID2) sDMZ2 1944
swPl (60} sDM3I{ 223741 +PYL(6USLY #CELI3TOQ)
2 XF(51910) +DM&(561)
sAXL250) s AY (1 25U) 1AL(250)
sCKIiB5U) yCPLB5Y) s XL{650) sVMV 1 650) sVIVIES()
sETAL2) +PLM{51925)
START
CALCe XKV IF wING-BODY

IF{IDW+EQsU) GO TO 3u
WP2=22 4 ¥WSPANRPI*BETA
I=NES5+3
AF{]sNUT+11=0,U

G0064040
V0064050
V0064060V
Q0064070
00064080
0U064090
00064100
QuU064110
V0064120
00064130
00064140
OUD64#150
V0E64160
Q0064170
00064180
00064190
w0064200
QU064210
ULOBS220
gO06423G
Wu06426()
00064250
0U064260
0U0p64270
00064280
13064290
10064300
V0064310
00064320
00064330
V00641340
00064250
Q0064360
00064370
00064380
WU064239U
00064400
VOUBL410
QUD64420
00064430
00064440
QU064£450
U0064460



39

35
36

37

38

39
40

5U

53 XL(NI):SGRT(fXQ(NZI—XQ(Nll}**2+(YQ(N2J-YQ(N1}}**2¥(£O(N2J—ZQ(NI)1

CALL SFC (1sEV)

KKV = WPZ*(XFSIolJ—AFt192}/2.+XF(I*NUT+II*DINTF+KF(IvNu)*viN1K!
CALC CONIRIbUTIUN TO FLOW FrUM ADOACENT ‘

NC=U

DO 36 IY=1sNVY

DU 36 1J=1sNJX

J=FJXt1J)

K=J+1

IF(JeEQeNVAM) K=J

NC=NC+1

KC=(1Y-1)%NF

VMV{NC)=Ueu

DO 35 l=1sNF

KC=KC+1 ‘
VMV ENCY=CKV LKC)* (PMJs T1+PMIKs T} ) +VMV (NC)
VMVENCI=VMVINC) /4o

Ix=1

DO 4y [J=1sNJX

JA=F X {14}

IX=IX+1.

IF(IXeGEeJX) GO TO 38

"READ (23

GO TO 37
READ (22) ((PLM{JsI)ed=1sNVY Jsl=]senNF)
NC=1J

KC=0

DO au J=1laNVY

CKINC)=UeU

DO 39 I=1sNF

KC=KC+1
CKINC)=CRVIKCI*PLM(Js I 1+CKINC
NC=NC+NJIX

REWIND 23

DO 5u I=1sNJX

XLUDI=YQUIY+YQL )
CNI=ENJX

DO 53 J=2sNVY
DO 53 I=1aNJX
N1=N1+1
N2=N1-NJX

*%2 )
NC=0

VvORTICES

LU0G44T0
GUQ6448G
QUUE4 490
WU064500
UUQb451y
JU0B4852(
UUub4530
JO064540
Juib4assu
TU064560
Quge4LsTu

QL0645 8L

Q006L5TFD

0064600

JODB4E10
0u0B64K20
VUDH4630
QUOG464D
HOp64650)
UO064KE0
LROBLRTO
QUUB&EB0
VV0B4EYU
YUDB4TOL
00064710
00064720
00064730
V00B4T4LO
CO064TE0G
00064760
0U064770
00064780
00064730
V0064800
00064810
QO064a8cl
V0064830
UOUB4BLD
VUCH4B50
00064860
00064870
GOQ64BBY
VOUBLHLRIV



[TWw=W]TH
wlLE=wPT (2)
wlE=WPT 3]
DO 57 J=1lsNVY
5 DO 5T I1=1sNJA
NC=NC+1
N1=NC~-NJX
IF(JsEQal} NLI=NC
NZ=NCHNJX
IF1JeEQaNvVY) N2=NC
Cl=e25
CZ=e25
XK1=0a
AKZ2=0e
IFlIDWeEWau) GO TO 57
JX=FJX{1)
XX=FVX{JXY+FQX
[F{XXalLTowtEY GO TOQ 57
JwW=J-~TTW
TE(XX«GE«wTE) GO TO 56
IF{JWeEQe~1) C22UaU
IF{ WeEQat) (lzueC
GO 10 57
56 IF[JWeEQe~1) XKZ2=XKV
IF{JUN2EQeD) XK1=XKV
a7 VIV(NC)=C1*‘CK(NCl”CK(N1l+xK1\/XL(NC¥+C2*‘CK‘NZ)*CK{NC)+XK2}
1 FXLINZ)

, CALCe VELUCITY RATIO AND (P

58 DO 60U J=19»NQB

READRI19) (AX(IS)sAY(1a)sALLID)sTo=TsNKB)

VIVE) =iV N+ TR #COLAXBETA+T TLL 31 #5011 A)

VMV () =MV Y+ L TMX L) #COLA*BETA+TMLIJ Y X51NA)

DO 6U T=1sNKB

VIVE) = CTTXCUIRAXT DI+ TTY(JI*AY (T +TIZUJIRALLTY pRCRV I 4VIV LY
HU VMViJl=liMX(J)*AX{I1+IM1{J1*AY(I)+§M£(J}*AL(I))*CKV113+VMV1J)

IF(IDFeEQsUY GO TO 62

DO 61 J=1+N0QB :

READIZUT (AXCIS) sAY(IS)sALT T s o= sNKF)

I1=NKED

DO 61 I=14NKF

It=11+1

VIV TIXEOI#AXCII+TTY LI RAY L DY +TTLCIIVHAL I PHCRVETTI+VIV DY

QuQe4glu
0064910
JOp6492¢
Uu064930
JU0B494Q
QUL6L95(
DL06L96 U
LUO649TD
GO06498C
OU064990
GU0650L0
U0065010
00065020
00065030
UL06S040
UL0650H5L
00065064
Gu065070
30065080
0065090
ouDes51U0
30065110
00065120
JUug65130
V0065140
00065150
JU065160
guE6e5170
WU065180
VU065 90
Uu065200
00065210
CU065220
UUU65230u
00065240
0U065250
00065260
UQeéE5270
UUU65280
QLOES5 290
0065300
)G0651310
QU065320



ipe

61

62

63

64

65

66

T0

T2

T4

80

VMV U = CTMAC I % AX T+ TMY (I RAY S ) +TMEILIY HALUT ) ) ROV LT I +VMV (D)

IF{IDWeEQeU) GO TO 65
DO 64 J=1s+NGB

READIZ21) (AX{IS)I»AY(ISIsALZITS) sIS=1aNKW) sUVIVVIWY
IF(DA(2000)+EQeVa0) GO TO 63

UB=UVH*BETA

VIV =TTXC D #UB+TTY LI VYA TTZ D1 *¥WV VTV )

VMV )= TMX(Jl*uB+TMY1J)*VV+TML(J)*wV+vMV(J:

[ I=NKB+NKF

DO 64 1=1sNKW

I1=11+1

VIVIJIz(TTXO I *RAX{ Ty +TIY LI ¥AY AT +TTZ( I HALCE )Y #RCRVIT T+ VTV L)
VMV(J}-‘TMX(J)*AX(II+TMY(JI*AY(l)+TM£(J)*A£(I))*CKV(II)*VMV(J]
IFIIDPEQeUY GO TO T2

DC 70 J=1+NGB

READ (223 (AX{ISI2AY TSI sALIIS )+ I5=T1sNKP)Y sV IVV WY
IF(DA(3000)4EQeUsU) GO TO 66

UB=UV*BETA

VTV(J]-TTKlJ)*UB+T7Y(J)*VV+TTZ‘J]*NV+VTV(l’
VMV(JI*TMK(J)*UB+TMY1J)*VV+]M££J)*NV+VMV(J)

11 =NKB+NKF +NKW

DD 70 I=x1sNKP

1I=f1+1 .

VIVIZ) =i TTX DI RAXTTI)+TTIY LU RAY () +TTLZ0U) ALCINIRCKVETT I +VTVI
VMMVE )= {TMX(JI#AXL T +TMY L JYRAY (T +TMZL U] AZUT) Y #CKVLITTIY+VMV D)
IF{IDNEQeQ)Y GO TO 80

DO T4 J=1.NQB

READ (9) (AX{ISIsAYIIS)sALLUISYI o]l1S5=1eNKEN)

I I=NKB+NKF+NEW+HNEP

DO 74 1=14NKN ‘

[i=11+1 )

VIVIJI=UTTX LY RAX T Y +TTY UV AY (T Y ATTZ0Y)RAL(T Y F*CKVIT I I+VIVILD
VMV IJIS{TMX{ I RAXE D) +TMY (DY RAY LT +TMZ I #AZ LT )% CKVIT LI +VMV ()

DO 89 J=1+NQB

IF{XMACHsLE«Oeu) GO TO 88 _ _
VIVIJI=VTVIJI/SQRTITTTX (DI *BETAI R 24 TTY (S #¥24TTL(J)%%2)
VMV (J)= VMV(JJ/SQRT((TMXiJ)*BETA}**2+TMYiJl**2+TM1(J)**2i
XMS=XMACH#**2

XM1=1e42857/XM5

CMN=1 2400 2#XMSH{ 1a-VTVJ) #%2-VMV( J)#%2)

IF(CMNeGT+040} GO TO 87

00065330
00065340
00065350
00065360
00065370
00065380
00065390
00065400
00065410
00065420
00065430
00065440
00065450
00065460
00065470
00065480
00065490
00065500
00065510 -
00065520
00065530
QU06554(
00065550
Q0065560

00065570

00065580
00065590
00065600
N0065610
065620
V0065630
00065640
00065650
00065660
00065670
00065680
QOD65690
00065700
00065710
00065720
00065730
00065740
00065750



88¢

CPLJ)==XM1 00065760

GO TOo 89 00065770

87 CPUJ)I=XMLI* (CMN#E3 4514} 00065780

GO TO 8% 00065790

88 CPUU)=]1o=VTIVIJ)#X2~YMV( J)%2)D 00065800

89 CONTINUE 00065810

C* PRINT ouTPUT 00065820
NC=0 00065830

DO 11U J=1sNVY 00065840

WRITE (690} 00065850

SUBSONIC INTERFERENCE PRESSURE PROGRAM #% 00065860
NOe#7X 9 2HXQs LUX12HYQs 10X +2HZQ 98X 9s6HVT/VFS 00065870

90 FORMAT (1H1s20Xs65H 3#%
1FUSELAGE QUTPUT #%/6HU

296Xs6HVM/VFS98X»2HCP/ ) 00065880

DO 110 I=1sNJX 00065890

NC=NC+1 00065900

ZP=2Q(NC)/BETA 00065910

YP=YQINC)/BETA 70065920

WRITE (69100} I sXQINC)sYPsLPsVIVINC) sVMVINC) sCPINC) 30065930

100 FORMAT {1H 3s1546F1245) V0065940

110 CONTINUE 0U065950
RETURN 00065960 .

END 00065970

*DECK BLOAD 00065980

SUBROUTINE BLOAD (FCL +CDFSFCM) 00065990

C 00066000

C» CALCULATE FUSELAGE LOCAL INTEGRATED LOADS QUU66010

C 00066020

COMMON/ DAT/ DA(B000) : 00066030

C 00066040

DIMENSION FVX(1)sFJX(1) ' 00066050

EQUIVALENCE {DACLUUS)sFCD)  s(DA(4TISIFVX) sIDAL&S05)sFUX) 00066060

1+ {DA(1}sAR) s {DAL2) s wSPAN) s (DAL3) + XMAQ) » IDA{40OC6) sFAA) 00066070

23 (DA(T)XCG) : 00066080

C ‘ 00066090

COMMON/CRG/ PI+PI4yRCIBETA 00066100

COMMON/CFG/ IDBsIDF s IDWsIDP s IDN 00066110

COMMON/ CPB/ NVXSNVAMoNVY s NDVINVB oNVBP ¢ NF sNJX s IFBE s SINAsCOSASFAREA 00066120

C 00066130
LARGE BOU{3000) »XQ(650) +YQI650) v 2Q (650} Q0066140

1 'DM1I9750) sAXYI65U) AYLI650) sDM2(68B891)9+DM3{2471) 00066150

2 2CPI650Q) sFDXUI50) oCLWl150) SCOWL150) CMXI(150) 00066160

3 sFX(T71) sCLWA(TL)  sCMXALTL)  oCMZ{150) sCMLALTL) 0QU066170

4 sCDWA(TL) 00066180



66¢

30

40

*

START

CALC ClLI*w/WIAVG) AT DOWNWASH X STATION
Iv=1
DO 40 I=1lsNJX
JX=FJX(I)

DX=FVX{JX+11=FVYX(JX)
FOX(T)1=(FVX{JXI+FVX(JX+1))/ 26
IX=1

CLWI{T1=040

CMX(1)=040

CMZ(11=040

COW(1)=040

DO 30 J=lsNVY
CLWII)sCPUIXIR{AXYLIYI*COSA +AYZUIY)I*S5INA 3+CLW(I)

CMALTI=CPUTX IR {XQIUIX)-XCO)*AXYLIY)+CMX LT
CMZL T I=CPOIXI*QUIXI*RAYL(IY Y+CME(T)
COWLT)=CPRIIX)®{AXY(TYI®RSINA —AYZ(IY)*COSA Y+CDW(I)
IX=IX+NJX
IY=1Y+1
CAX=FAREA*DX
CSX=FCDsCAX
CLWIII=CLwW(I)*C5X
CMXCT ) ==CMX{T}/CAX
CMZL 1) ==CMZ 1Y/ CAX
COWIT)=CDW{ ) ®CSX
CALC CxwW/WlAVGEH AT EQUAL INTERVAL OF PHI
DXzP1/70 ‘

 FX{1)=0e0

50

SPHI=UWD

FCD2=FCD/ 2

DO 50 I=2+70

SPHI=SPHI+DX
FX{I)aFCD2%(1+—COSISPHI)

CALL CODIM {(FDXsCLWINJIXsFXsCLWAL7Q)

CALL CODIM (FDXsCMXoNJIXsFXsCMXALTO)
CALL CODIM (FDXsCMZIsNJXsFX+sCMZALT0)

CALL CODIM (FDXsCDWsNJXsFXsCOWA370)
SPHI=040

DO 52 1=2570

FX(I) = FX(I) / FCD

SPHI=SPHI+DX

HSP=SIN(SPHI) /2.

CLW(I}=HSPXCLWALI)

00066190
00066200
00066210
00066220
90066230
)0066240
00066250
00066260
00066270
00066280
00066290
000661300
000661310
00066320
00066330
00066340
000661350
00066360
00066370
00066380
00066390
00066400
00066410
00066420
00066430
00066440
00066450
00066460
00066470
00066480
00066490
00066500
00066510
00066520
00066530
00066540
00066550
00066560
0V066670
00066580
00066590
00066600

00066610



062

C»

C*

52

60

70

80

1

100

PN -

CMX{ T ) =HSP#CMXALT)
CMZ (1 )=HSP*CMZA(L)
COW(I)=HSP*CDWA( I}

SIMPSON RULE INTEGRATION.

SL1=CLWITO)

S1.2=040

XM1=CMXLT0)

XM2=0,0

IM1l=CMZ(TO)

ZM2=0,0

5D01=CDW(70)

5D2=0.40

DO 60 1=2+6992

SL1= CLWil)+5t1

SL2= CLWII+11+5L72

XM1= CMX{T)+XM]

XM2= CMX(I+1)+XM2

IMls CMZI(]l)+iM]

IM2= CMZUTI+1}+IM2

501= CDW{1)+5D1

502 CDW(I+1145D2

DX3=DX/3,

IOT=1DF+10W+IDP+1DN

IF(IDTeNED) GO TO 70

SR=1.

CR=1,

GO TO 80

SR=FAREA¥AR /WSPAN¥**2

CR=FCD/XMAC

FCMXYSDA3R (4o #XMI+2#XM2 ) ¥5R*CR

FCLEDX3* (G #SL1+2.%5L2])#5R

FOMYZ=DX3# {4 4 #2ZM142 R IMZ2 ) ¥SRECR

CDF=DX3%{4#5D1+2%#5D2)#5R

FCM=FCMXY+FCMYZ '
PRINT QUTPUT

00066520
00066630
00066640
00066450
00066660
00066670
00066580
00066590
00066700
00066710
00066720
00066730
00066740
00066750
00066760
00066770
00066780
00066790
00066800

00066810

00066820
00066830
00066840
00066850
00066860
00066870
00066880
00066890
00066900
00066910
00066920
20066930
066940
00066950
00066960

WRITE (6s100) FAREASFCL sCDF oFCMXY sFCMYZ9oFCMe (FX( 1) sCLWALT) »CDWA(T1100066970
wFX{I+35 s CLWALLI+35) »CDWALT+35) 4122435)

pEX(36) s CLWALAG T S»CDWAL 3R]
FORMAT (1H1210Xe45H ## FUSELAGE LOADS
5H# CL=F10s525Xs

Fl4.5/1H0s10X>»

## REFe FUSELAGE AREA=,
5H# CD=F1l0+593X>

TH® CMXY=F11le593XesTH#%# CMYZ=Flle5:5Xs SH# CM=Fl1e5/
1H09 12X s 1HX s 15X s SHCLW/ WA 11X 6HCDW/ WA 12X s IHX 215X ¢ 6HCLW/WAQQ067030

311X 6HCDW/ WA/ 1HUS6F1T5 /(1H

$6F17+5))

00066980
00066990
QQo67000
00067010
00067020

00067040



162

@O NP WM~ R

Cx
C®

RETURN
END
FVRCP

SUBROUT INE FVRCP

CALCe VELOQOCITY RATIO AND PRESSURE COEFFICIENT AT
CONTROL POINTS ON THE FANPQD

COMMON/DAT/ DA{5000)

FJKLL)  oFVXILD
(DAT4} 9+ XMACH!
» (DA(2] +WS5PAN)
s{DALBT) +FOX)

DIMENS ION
EQUIVALENCE

1
2

COMMON/CRG/ PIsPI4sRCsBETA
COMMON/CFG/ I1DBy1DF s IDWs 1DP » IDN s NQB s NQF s NGW s NQP » NQN

1

y NKB s NKF s NKin s NKP s NKN

»{DAL11) sFwWCI)
s{DAL1281) sWNW)

s {DALLIT2U)sFJUX)
s (DA(1460)sFVX)
p{DATLZ203) o WITO) o {DA(LI204) sWITI)

COMMON/CFK/ NDASNUT»THEF sSINTFsSINTF2+sCOSTF9THEK sSINTKeSINTKZ
COMMON/CPF/ NVXsNVXMINVYsNDVINVBsNVBP sNFINUX s IFBEsSINASCOSA

COMMON/CPW/ DWI{(6)1sNEFINESsNTBsNUIDW2(5) sNVSOsNVSTeIWX

LARGE

J=NE3+3
1=4+1

CKV (1000}

+ XQ(660)
s TMX (650
» TTX(650)
2 XN(H50)

sWPT L60)

2 XF(S510101}

pAX(250)
'CKI650)
sETA(2)

START
CALCo»

XF(IsNUT+11=204U
XF{JsNUT+1)=0,0
CALL SFC {1s+EV) ‘ :
AKI=WP2®#{XF(Tsl)}=XFlT192)/2¢+XFITINUTH+L}I*SINTF+XF{TsNU)I*SINTK)

+DM1{2000)

sYQ(650)
s TMY {65Q)
£ TTYL650)
sYN(&50)

sDM4 (561 )
sAY(250)
'CPIESO)

sPLM({51925)

XKV IF WING-BODY
IF{IDW.EQ.D) GO TO 30
WPZ=2 o #WSPAN®PI*BETA

1FUSL2500)

+LQ{6H5Q0)
sTMZ1650)
sTTZ{650)
»ZIN(650)

#PM{10092519DFI1(13400)EVIS2}
'DM3{22374) sPYL {6061

sAZ{250)
sXL{650)

1DM2(944)

sCELL{3700)

sVMVIB50)

sVTIVIEH0)

00067050
000670860
QGOBTQT0
00067080
00067090
00067100
00067110
00067120
00067130
00067140
00067150
00067160
0Ug6T1TU
00067180
Q0067190
00067200
Ope6T210
00067220
00067230
0067240
)0067250
Vwop6 7260
0op&e7270
000&7280
00067290
o0067300
00067210
0Q067320
000671330
Q0067140
00067450
00067360
Q0067370
Q0067380
00067390
00067400
00067410
00067420
Q0067430
00067440
00067450
00067460
00067470



262

C#

30

35
36

37

38

a9
40

49

53 XLINLI=SORT(IXQIN2I-XQINTIY)I#%23{YQIN2)~YQUINDI I *##2+ZQIN2I-ZQ(N1))

1

KKO=WP2% (XFL1 o1 ) ~XF(J92)/2,+XF{JsNUT+ 1) #SINTF+XF [JeNU) *SINTK)
CALC CONTRIBUTION TO FLOW FROM ADJACENT VORTICES

NC=0

DO 36 1Y=1lsNVY

DO 36 lJ=1lsNJXx

JEFJIX{TL)

K=Jd+1

IF(JoEQeNVIM) K=J

NC=NC+1

KC={1Y-1)®NF+NKB

VMV INC}I=060

DO 35 I[=1sNF

KC=KC+1

VMV INCY=CKVIKC)* (PM(Js T 14PMIK s 1 1) +VMV (NC!
VMV INC)Y=VMVINC)/ 44

[X=1

DO 40 TJ=1sNJX

JX=FOX(1J)

IX=1IX+1

IF{IXGE«JX)Y GG TO 3B

READ (24)

GO TO 37 ‘
READ (24) ((PLMIJsT)esd=1sNVY }el=1sNF)
NC=1J

KC =NKB

N0 40 J=1aNVY

CK‘NC]=000

DO 39 I=1+NF

KC=KC+1 .
CKANCI=CKVIKC)Y*PEMIJde T )+CKINC
NC=NC+NJX

REWIND 24

NC=0

N1l=0 :

NCC=NJX* (NVY-1]}

DO 53 U=1NVY

DO 53 I=1s*NJX

Nl1=N1+1

NZ2=N1~NJX

IF(JaEQel} N2=N1+NCC

52
NVYH=NVY/2+1

!

00067480
00067490
0U067500
00067510
00067520
00067530
Q0067540
00067550
100617560
oo067T570
00067580
000617590
00067600
00057610
00067620
Q0067630
00067640
00067650
00067660
0006TK7T0
00067680
Q0067690
00067700
00067710
00067720
00067730
00067740
Q0067750
000677560
0067770
00067780
0067790
00067800
00067810
00067R20
000678320
Q0067840
Quo67850
00067860
00067870
00067880
V0067890
00067900



€6e

C
Cx

54

5%

DO 5T J=1sNVY
IF{IDWEQeO) GO TO 55
IF{JaNEel} GO TO 54
ITW=WITO

WLE=WPT( TWX+4)
WTE=WPT{IWX+5)
XKV=XKO .

GO TQ 55
IF(JeNE«NVYH) GO TO 5%
ITW=WITI

WLE=WPTI{ IWX+1)
WTE=WPT{ IWX+2)
XEV==~XK 1

N0 57 I=1eNJX

MC=NC+1

N1=NC~NJX

IFIJeEQel) N1=NC+NCC
N2=NC+NJX
IF{JsEQaNVY) N2= I
Cl=e25

C2=e25

XK1=0s

XK2=04

IFCIDWLEGeU) GO TO 57
JX=FJX{I) )
XX=FVX{JIXI+FOX
IFIXXeLT«WLE) GO TO 57

JW=J=1TW

56

57 VTV(NC)=C1*(CKINC!-CK(N1l+XK1‘IXL‘NC)+C2*(CK(N2)-CKINC)+XK2)

58

IF(XXsGE+WTE) GO TO 586
IF{JWeEQu~1) C2=Qe0
IF(UWLEQQ) C1=040

GO TG 57 )
IF{JWeEQe~11 XK2=XKV
IF{JWeEQeD) XK1= XKV

1 /XLINZ2}

CALCe VELOCITY RATIO AND P

DO 60 J=1NQF

READ{20) (AX{IS)sAY{IS)»AZ(]1S)»15=]1sNKF}
VIV =VIVI D +{TTX(J) KCOSAXBETA+TTL(JI%SINA)
VMV(J)=VMV‘J)+(TMXlJ}*COSA*BETA+TMZ(Jl*SINAi

. N=NKB

00067910
00067920
00067930
00067940
00067950
00067960
00067970

T 00067980

00067990
00068000
00068010
00068020
00068030
00068040
00068050
00068060
00068070
00068080
00068090
00068100
00068110
00068120
00068130
00068140

. 00068150

00068160
060068170
V0068180
00068190
GU068200
00068210
00068220
00068230
00068240
20068250
0068260
00068270
00068280

00068290

00068300
00068310
00068320

00068330



y6e

60

61

62

63

64

65

66

70
72

T4

DO 60 I=19NKF

N=N+1

VIV e TTXUI#AXC DI+ TTIY (I #AY L D1+ TTZ 0 HAZ T Y #CRVINYIAVTIVIED)
VMV ()= CTMX () #AXC T+ TMY LAY LTI+ TMZ (D) #AZ (1) 1 RCKV N +VMV LD
IF(IDB«EQ<D) GO TO &2

DO 61 J=1sNQF

READ(19) fAXIISYsAYIIS)sALU]ISY 9 I5=]1eNKB)

DO 61 I=1sNKB

VIVID)I = TTXLD) #AXE DI+ TTY{ N RAY (I TTZ O #AZLL D I #CKV LT +VTIV )
YMVI D)= { TMX (I #AXL DI+ TMY () #AY LTI +TMZ LUV #AZ D) )% CKV TV 4+VMY L)

IFLIDWLEQ.O) GO TO 65

DO 64 J=1sNGF

READ(21} (AXLIS)IsAY(ISYsAZITIS) sISTLaNKWI sl VaVV WY
IF(DA(2000) +EQeUe0} GO TO 63

UB=UV*BETA
VIVII=TTXIJY #UB+TTY () #VVHTTZ (J) #wV+VTV )
VMV 1 =TMX (I RUB+TMY L ) #vV+TMZ () #WV+VMV ()

I I=NKB+NKF

DO 64 I=1sNKW

II=11+1

VIVIII 2 (TTXCIY *AX LTI+ TTY (I RAY (DD 4TTZ{ I *AZ (]
VMVEJI=LTMXC I #AXE T+ TMY LAY LT +TMZLD I %AZ L ]
IF(IDPWEQeQ) GO TO 12

DO 70 J=14NGF

READ {22) (AXU(TIS)IsAY(IS)sAZ{ISHsISTLaNKP) sUVeVV WV
IF{DA{3000)+EQua0«0) GO TO 66

UB=UV*BETA

VIVIJI=STIXCII#UBHTIY LI RVVHTTZ (D) *WVHVTIVLD)

VMV J)ETMX L J) #UB+TMY L Y #YVHTMZ (S *wvV4vmv i J)

I I=NKB+NKF+NKW

DO TO I=1aNKP

I1=11+1

VIVII 2 TTXR (I AXCTI+TTY O #AY (I +TTZ L) RAZ L)) RCKVITTI+VIVLY)
VMV )= ( TMX I #AXE T4 TMY (U #AY (T4 TMZ ) #AZ (D) ) eCKVUT T +VMV LD
IF(IDN.EQe0} GO TO 80

DO T4 J=19NQF

READ (9) (AX{IS)sAY(IG}IsAL{15)s15=1sNKN)

I =NKB+NKF+NKW+NKP

DO 74 I=1sNKN

1i=11+41

VIVI =t TTXOIAXI D)+ TTY L #AY I DI+TTZ O RAZE D) ) RCRVITTI+VTVL)
VMV )= TMXED 1 #AX (T +TMY () #AY L 11+ TMZ U #AZ () ROV T T + VMV ()

YRCKVITTII+VTVID
IV HCEKV T T)+VMVLD)

00068340
000681350
00068360
00068370
00068180
000681390
00068400
00068410
00068420
Q0068430
00068440
00068450
00068460
00068470
Q0068480
G0068490
00068500
Q0068510
00068520
00068530
00068540
00068550
00068860
10068870
00068580
0C06889G
00068600
00068610
000685820
00068630
00068640
00068650
00068560
C006BRTD
000K8480
000684890
00068700
00068710
Q0068720
00068730
00068740
00068750
03068760



S62

90 FORMAT (1H1320X+65H »%
1 FAN-PQD QUTPUT #x/6H0
296X s6HVM/VFSBX+2HCP/)

c
80
87
88
89
C
100
110
*DECK
C
C®
C
¢
c

DO 89 J=1+NQF
[F{XMACHsLESQ+Q) GO TO 88
VIVI I =VIVIE ) /SQRTECTTXCSI#BETAY %2+ TTY(J) # %2+ TTL( ) %%2 )}
VMV{J VMV J) /7SQRTOIUTMX (S IXBETAY #5224 TMY ([ J) ##2+TML( ) #%2)
XMS=XMACH# %2 ' :

XM1=1442857/XMS
CMN=] o400 e 28 XMSR {1 e~VTVIJ) #%#2-YMVI JI%%2)
IF(CMN«GTe0e0) GO TOQ 87

CP{J)=-xXM1
60 TO 89

CPUJ)=XML#* (CMN®%3,5-14)

GO To 89

CPIS) =) a=VTIV{J)¥%2-VMV{J) #*D

CONT INUE

NC=Q

PRINT OQUTPUT

DO 110 J=lsNVY
WRITE (6990}

DO 110 I=1.NJX

NC=NC+1

Zp=ZQ{NC)/BETA

YP=YQINC)/BETA
WRITE (6+100)

FORMAT (1H +1596F1245)

ZONT INUE
RETURN
END
FLOAD

SUBROUTINE FLOAD [FCL3CDFsFCM)

SUBSONIC INTERFERENCE PRESSURE PROGRAM *x
NOs o TX92HXD 210X 02HYQ e 10X s2HZQs8X +6HVT/VFS

TsXQUINC)sYP 9 ZPoVIVINC) s VMV INCY s+ CP (NC)

CALCULATE FANPOD LOCAL - INTEGRATED LOADS

COMMON/DAT/ DA{5000})

DIMENSION

EQUIVALENCE
19(DA{1)sAR)
23 (DA{7)sXCGY)

FYX{1)sFUX(1)

(DA(5) sFCD)
s(DAL2) s WSPAN)

s (DALL46C) sFVX) s{DA(1720) sFJX)
s(DAL6)sFAA}

s IDA(3) s XMAQ)

00068770
00068780
00068790
00068800
00068810
00068820
00068830
00068840
00068850
00068860
NO0688TO
J0068R80
00068890
00068900
00068910
00068920
00068930
00068940
00068950
00068960
00068970
00068980
00068990
00069000
00069010
00069020
00069030
00069040
00069050
00069060
00069070
00069080
00069090
00069100

00069110

00069120
00069130
00069140
00069150
00069160
00069170
00069180
00069190



V0069200

COMMON/CRG/ PlsPL4sRCSBETA 00069210
COMMON/ CFG/ DB IDF s IDWs IDP s IDN 00069220
COMMON/CPF/ NVX sNV XM NVY s NDV e NVB s NVBP s NF s NIX 9 IFBE S INASCOSASFAREA 00069230

362

C*

00069240
L ARGE ROU(3000}) »FUS(25000) sXQ(650) yYQ(650) s 2Q(650) 00069250
1 yDM1{ B&50) sAXY(65U) +AYZL650) sDM2(45191)sDM3(24711 00069260
2 sCP(650) sFOX(150) +CLW(150) »CDW(150) »CMX(150) 00069270
3 sFX{T1) WCLWALTI)  oCMXA{T71)  »CMZI150) »CMZA(T1) 00069280
4 sCOWA(TL) : 00069290
START 00069300
CALC CUlLI®W/WIAVG) AT DOWNWASH X STATION 00069310
1v=1 00069320
NO 40 T=1sNJX 00069330
JX=FIX(T) 00069340
DX=FVX{IX+1}=-FVX{JX) 000691350
COXIT 1= (FVXLIXI+EVXIIX+11Y/ 20 00069360
IX=1 00069370
CLW(I)=0e0 00069380
CMX(1)1=0,0 00069390
CMZ{1)=0,0 00069400
CDW{11=0,0 00069410
DO 30 J=1sNVY 00069420
CLW(I)=CPLIXI#(AXY(IY)#COSA +AYZUIY)#SINA )+CLWII) 00069430
CMXL T =CPUIX) % UXQE IX)=XCGIRAXY{TY Y +CMX () 00069440
CMZET Y =CPLTX) 2L IXIRAYZIIY }+CMZUT) 00069450
COWITI=CPUTXI®LAXYLIVIRSINA ~AYZ{IY)*COSA 1+CDW(T) 00069460
IX=IX+NJIX 00069470
30 1Y=1Y+} 00069480
CAX=FAREA*DX 00069490
CSX=FCD/CAX 00069500
CLW(I1=CLW(I)*CSX 00069510
CMX{1)==CMX(T}/CAX 00069520
CMZ{1)==-CMZ(11/CAX 00069530
40 COWLIY=CDW{T)*CSX 00069540
* CALC C*W/W(AVG) AT EQUAL INTERVAL OF PHI 00069550
DX=PI1/70 00069560
FX(1)=0e0 2006957Q
SPHI=0.0 10069580
FCD2=F(D/2a 00069690
DO 50 1=2570 00069600
SPH1=SPHI+DX Q0069610
SO FX(I)=FCD2*(1e~COSISPHI) 00069620



L6e

C#

52

60

70

80

CALL CODIM UFDXsCIWsNJXsFX+sCLWAST0}
CALL CODIM (FDXsCMXsNIAsFXsCMAALTO)
CALL CODIM {(FDXsCMZoNJIXsFXsCMZASTQ)
CALL CODIM (FDXsCOWINIXsFXsCDWASTO)
SPHI=0,0 : ’
NO 52 1=22+70

FXLIY = FX([}Y 7/ FCD

SPHI=5PHI+DX

HSP=SIN(SPHI) /2.
CLWI(TI=HSP#CZLWALT.

CMX{ T ) =HSP®CMXAC T )

CMZ(1)=HSPRCMZAL])
COW(I)=HSP*CDWA(I)

SIMPSON RULE INTEGRATION

SL1=CLW(T0)
SL.2=0e0
XM1=CMX{T70)
XM2=0,0
ZMYI=CMZ(70)
ZM2=0 40
SDI=CDWI(T0)
5D2=040

DO 60 1=2+69,2
SL1= CLWw(l)+s5L1
SLZ2= CLW{I+2)+5L2

CXMIz CMX(1)+XM1

XM2= CMX{I+II+XM2
IMl= CMZ(1}+ZMm]

ZM2= CMZ{I+1)4ZM2
SDl= CDWI{I)+5D1

5P2= COWII+1)+5N2
DX3=DX/3.
IDT=1DB+IDW+IDP+IDN
TF{IDTeNE«OY GO TO 70
SR=1l.

CR=1.

G0 TO 80 ,
SR=FAREA®AR/WSPAN®®Z
CR=FCD/XMAC

FCMAY=DX 3% {4« #XM1+2,, ¥ AM2 ) 2SRECR

FCL=DX3#(44%#5L 142 *3L2) *SR

FCMYZ=DX3%{4 o #ZM1+2 4 ¥ ZM2) %SR#*CR
COF=DX3%#{44%5D1+24+ #5D2) #SR

00069630

00069640
00069650
00069660
00069470
00069680
00069690
00069700
00069710
00069720
00069730
00069740
00069750
00069760
00069770
00069780
00069790
00069800
00069810
00069820
06069830
00069840
00069850
00069860
00069870
20069880
)0069890
00069900
00069910
00069920
00069930
00069940
00069950
00069960
00069970
00069980
00069990
00070000
00070010
00070020
00070030 °
00070040
00070050



p62

CH PRINT OQUTPUT 00070070

WRITE (6+100) FAREAsFCL sCOF sFCMXY sFCMYZoFCMe (FXCI )19 CLWALL) sCDWALT)00070080

1 sFA{I+35)sCLWA(I+35)sCOWA(I+35)+1=2»35) 00070090

2 WFAX(36)sCLWAI36)sCDWAL36) ‘ Q0070100

100 FORMAT (1H1s1uUXs45H %% FANPOD LOADS *# REF« FANPOD AREA=s 00070110

1 Fl4¢5/1H09 10X 5HA CL=F1l0e595Xs SH¥* (D=F1l04593X>» u007T0120

2 TH# CMXY=F1lla5s3XsTH¥® CMYL=F1lle595Xs 5H¥* CM=F11e5/ 00070130

3 1HOs 12X s 1HX 915X s6HCLW/ WA 11X s 6HCDW/ WA 212X s 1HX 215X 6HCLW/WAUQ0T70140

[ s 11X e6HCDW/ WA/ 1HU»6F1Te5 /U1H +6F17e5)} 00070150

RETURN 00070160

END 00070170

#DECK WDPQ 00070180

SURROUT INE WDPQ 30070190

C 0070200

Cx CALC WING PRESSURE COEFFICIENTS (DP/Q) QuO70210

C 00070220

COMMON/DAT/ DA{5000) 00070230

C 00070240

DIMENS LON WPE (6Q) yWPCL30) sWPS{30) 00070250

c : 00070260

EQUIVALENCE (DA(2) swSPAN) s+ {DA(S) s XMACH) (DA(11)+FWCI} 00070270

1 s (DA(121U)sWPE) »(DA(1870)swPC) »(DALIF00)»WP3) 00070280

2 2 (DAL 1960)sDAF) +(DAL1965)sDAKY #{DAL12T0})sWNVC) 00070290

3 »{DAL1281) sWNW) ' 000701300

C 00070310

COMMON/CRG/ PI+Pl14+RCoBETA 00070320

COMMON/CPW/ DW1(9) sNUoNW 000701330

COMMON/CFG/ DF1(10) sNKBsNKF 000701340

COMMON/CFK/ NDASNUToTHEFsSINTF +SINTF2+COSTF 2 THEKsSINTKSSINTKE 00070350

C : : 00070360

1_ARGE CKV(1000) +BOUL 2000) sFUS{25000)+FANLZ23T700) 00070370

1 yEVI52) " sDM11944)  +sWPT(60) Q0070380

2 oDM2{22374)sPYL {6061} CELI3T700) 000701390

3 yXF{51210) »DM3{5611 +TA(3Us10) 00070400

4 sDPQR{30Y  $XLE(30) sXTLE(30Q) S THEI3D) 00070410

5 yEPS(30) 00070420

C 00070430

C 00070440

NPC=DA(1272} 00070450

NPS=DA(1273) , 00070460

C SHIFT TO LCM FOR SFC AND WINGD 00070470
DO 10 I=1sNPS

FCM=FCMAY4+FCMYL

00070060

00070480



662

10

400

410
570

580

590

592

594

595

EPSL{IN=WPS(I)
CALC MATRIX~F

IF(WNWeNEWU«O) GO TO 570
NPS=NW
IC=NwW
DO 400 IE=1sNPS
WPSL{ICY=EV(IE)
EPSIIC)=EVIIE)}
IC=1C=~1
IC=NKB+NKF
DO 410 Iu=1sNU
IX=NPS
DO 410 IE=1+NPS
IC=IC+1 ,
XFLIX»IUI=CKVIIC)I/BETA
IX=1X=1 '
GO TO 580
CALL SFC (NPSs»EPSY

: CALC CHORDO LOAD SHAPES FUNCTION
NO 594 [=1sNPC
THE{ 1) = ACOS(le=2e*WPC(I)}

THED2=THE(1)/2,

TA{I91)= COSITHEDZ2)/ SINITHED2)

ANC=0 40

DO 590 J=2sNUT

ANC=ANC+1. &

TALIs ) = SINLANC * THEC(IL))

IFIDAF4EQeDaD) GO TO 592

SINTT=SIN{ «5#{THE( 1) ~THEF})
IF(ARSISINTT) (LT ,04001y SINTT=0,001

TACToNUT+1 12 ALOGLABS(SIN oS %#{THEL 1Y+ THEF) §/SINTT )
IFIDAK «EQe UG} GO TO 594
SINTT=SIN{«5#{THE( [1=-THEK )

IF(ABSISINTT) el Ta0a0UL) SINTT=0,001
TA(I-NU)=ALOG(ABSléINl.5*iTHE‘I)+THEK1)/SINTTJl
CONTINUE

X3=84 #WSPAN

CALL WINGD (NPS+EPSXLESXTLE»WPT)

WRITE (6+1000Y (WPC(IV»I=1eNPC)

WRITE (642000}
DO 620 NE=14NPS
EBC=X3/XTLE (NE }
DO 610 I=1sNPC

00070490
20070500
30070510
U0Q70520
00070530
00070540
00070550
00070560
00070570
00Q70580
00070590
00070600
00070610
00070620"
00070530
00070640
00070650
00070660

Q0070870

c0070680
00070690
00070700
00070710
00070720
00070730
00070740
Q0070750
00070760
00070770
00070780
VU070 790
00070800
00070810
00070820
00070830

Q070840

00070850
00070860
Q0070870
00070880
20070890
10070900
00070910



00t

DPRRI11=0.0 00070920

DO &00 J=1sNU 00070930
60U DPQRI1)=DPAR{I)+XFINE+ N*TA(Is ) 00070940
610 DPQR(I)=EBC¥DPQRI(T) 0007G950
WRITE - { 633000 IWPSINEY+{DPARLI)Y»TI=1aNPC) Q0070960
620 CONTINUE —- 00070970
640 RETURN 00070980
1000 FORMAT (31H]1 #» WING LINEAR PRESSURE COEFe/1HUs TXs14H%* LIST oF X/00070990
17/7YHO+6X ¢ 10F10.4/{1H +6Xe10F10.4)1 Q0071000
2000 FORMAT(35HO* ETA ## LLISTS OF CP AT ABOVE X/C) . 00071010
3000 FORMAT{1HOF643310F1044/(1H 6X210F10e4)) 00071020
END Q0071030
#*DECK WVAP 00071040
SUBRDUTINE WVAP . QQ0710540
C 00071060
C *VAP®* CALCe VELOCITIES AND PRESSURES WITH THICKNESS Q0071070
C ' 00071080
COMMON/DAT/ - DA{5000) 0uQ71090
C Q0071100
DIMENSION AJ(30) Q0071110
C : Q0Q71120
EQUIVALENCE {DAL2) 213S) 2 (DALG) » XMACH} s (DAL12TOY»XNIY 00071130
1¢{DA{16601YsA) s (DA( 196U +DAF) »{DAL1965) sDAK) Q0071140
22 (NJCeNJ) s {NJSNEP) Q0071150
C 00071160
COMMON/CRG/ PlsPl4asRCHBETA QU071170
COMMON/CFG/ 0B IDF+ IDWsIDP + IDNsNQB +NQF + NQW s NQP s NQN UQ071180
1 s NKB o NKF » NKW s NKP s NKN 00071190
COMMON/CPW/ DW14{9) sNUSNWsNVCsNVSeNJICINJIS 30071200
COMMON/CFK/ NDASNUT o THEF s SINTFsSINTFZsCOSTFsTHEK»SINTKSSINTK 2 30071210
1 sCOSTE +SINDF +COSDF ¢ SINDK »COSDK 00071220
C } Q0071230
LARGE CKVI1000) sBOUL2000) »FUS{25000)sFAN(23700} 00071240
» sDM1{996) sWPT(6U) sBS(650) : 00071250
1 +EPL(30) ' XTLPL3Q) P XOCP{3Q) 00071260
2 2pCSJ(30930)eTSJ(30U30Q) sUVI3UIN) 00071270
3 sUVPI30»30)sVVI30+30) sVVP{30+30) : 00071280
4 sDM2(25995) . : : . 00071290
5 sXF{B51910) sSRE(S]) +5051910) 000711300
6 sBE{30930) »CF{30030) »CA{3Us10) sTA(3U»11) +TBL{30s11) 00071310
7 sTPTE(30Y +TPLE(301 sPF{3U»10) 00071320
8 - sUVU(30) sUVL L 3030) sVVUI(30) sVVL {3030 00071330

9

+CPUI30) s CPLL3U) sCPNI30) sCPOL30) 00071390



1ot

C*

Cs

10

20

30

40

41

s AX(250) sAY(25Us 1AZ{250)
INITIAL THETA AND TRIGe FUNC.

DTH=PI /ANI

DO 40 J=1sNJ

THE=DTH#AJ{ J)

THE2=THE/ 2.

TALJ»1)sCOSITHEZ2 Y/ SIN(THE2)

CFi{Jsll=1e

C=0s

DO 10 N=1NUT
C=C+le.
CA(JoNI=COS{CHTHE}
CF{JUsN+1)1=CA{JsN}
TALJsN+1)=SIN(CHTHE)
TB(Js1)=TA(Je2)+THE
TB{Js2)1=THE2-TA(J+3)/ 4o
DO 20 N=3»NUT
D2=N+N.
D1=D2=be
TB{JsN}I=TA{JsN=1)/D1-TA(JsN+1) /D2
IF{DAF+EQe0e0) GO TO 30
SINTT=SIN(«S5%#{THE-THEF})
IF{ABSISINTT) L T40.001F SINTT=,001
AST=ABSISINIS® i THE+THEF )Y }/SINTT)
TALJSNUT+1)=ALOG{AST)
TBUJeNUT+LI={COSI{THE ) ~COSTF I #ALOG{ 14 7/ASTI+THE*STINTF
[F{DAKEQeU0) GO TQ 4V
SINTT=5IN(S5#{THE-THEK))
IF(ABSISINTTYalTo0a001) SINTT=4001
AST=ABS(SIN( +S# I THE+THEK) }/SINTT}
TA(JesNUISALOGLAST)
TBULJsNUY={COSITHE) ~COSTKI#ALOG( 1+ /ASTI+THE*SINTK
CONT INUE
TF(DA({2000)4EQe0.01 GO TO 200

CALC SLOPE OF CAMBER SURFACE

‘NA=0

DO 41 I=1sNEP

DO 41 J=1lsNJ

NAZNA+1 . -

BE{Js1)=BS{NA}

CALL MSOLX{NUT»NJsNEPsCF+BE*30
DO 44 [E=1sNEP . -

00071350
00071360
00071370
g0071380
00071390
0007140C0
00071410
00071420
00071430
QU0 TL440
00071450
00071460
00071470

00071480

00071490
00071500
30071510
¥071520
00071530
00071540
00071550
00071560
00071570
00071580
00071590
00071600
00071610
V0071620
00071530
00071640
00071650
00071660
00071870
00071680
00071690
00071700
00071710
00071720
00071730
u0Q71740
Q0071750

Q0071760

00071770



20t

C»

C*

C#*

42

43
b4

45

46
47

48
49

DO 44 J=LlsNJ
SUMA=0,0
DO 42 N=2+NUT
SUMA=CFINs TEY#CA{ JosN=-1)+5UMA
SUMB=0e0
C=040
DO 43 N=3sNUT»2
C=C+1ls
SUMB=CFINsTE)/ (4o #Cu%2-1,)+5UMB
CSJUIEs J)=~S5UMA~5UMB
TPS FOR TAN PHI STAR
HHS=WS/ 2
CALL TPS (HWS+WPTINEPSEPTPTE»TPLE)
SPF FOR DERIVATIVE OF F MATRIX
CALL SFC (NEPEP)
CALL SPF
CALCs VELOCITIES AND PRESSURES
DO 45 1E=1+NEP
DO 45 J=1eNJ
UVL(TE» 21=040
VVLIIEs J)=040
IFLIDBEQRO) GO TO 47
CALC INFLUENCE OF OTHER COMPONENTS ON WING
NO 46 1E=19sNEP
DO 46 J=1sNJ
READ (19) (AXCISIsAY(IS)sAZ{T1S)»I5=1sNKB)
DO 46 [S=1+NKB
UVLETEs JI=UVLITE s JI+AXL IS RCKVITS)
VVLUTEs N =VVLITEs N +AYLISI#CKVITS)
IF{IDF«EQsU) GC TO 49
DO 48 IE=1sNEP
DO 48 J=1sNJ o :
READ (20) (AX(IS)IsAY(IS)IsAL{ISsIn=1aNKF)
IC=NKB ‘ .
DO 48 IS=1sNKF
IC=1C+1
UVLIIEs ) =UVLITEs ) +AXLIS)I*CKVIIC)
VWLITEs ) =VVLAIE s D +AYLIS)IHCKVIICQ)
IFLIDPLEQW.0)Y GO TO 51
DO 50 IE=1NEP
DO 50 J=1lsNJ
READ (22} (AXUIS)sAY({IS)eAZ{IS)eIO=1aNKP) sPUVIPVY
I C=NKB+NKF+NKW :

00071780
00071750
00071800
00071810
90071820
10071830
00071840
00071850
00071860
00071870
00071880
00071890
00071900
00071910
G0071920
00071930
00071940
GL0T1950
00071960
00071970
00071980
00071990
00072000
00072010
00072020
00072030
00072040
00072050
00072060
0u072070
0U072080
00072090
00072100
u0072110
0V0T72120
00072130

00072140

00072150
u0gi72160
Q0072170
00072180
00072190
00072200



€o€

50
51

52
55

56

UVLLTIEe I=UVLITEe JY14+PUV
VVLIIEs ) =VVLLITE « J) 4P VY

DO 50 IS=1seNKP

IC=IC+]

UVLCTEs JI=UVL(IE s JI+AX(ISI#CKVIIC)
VVLLTIEs JY=VVLIUIE s JV+AY LIS RCKVLIC)
IF{IDNEGO)Y GO TO 55

DO 52 IE=1sNEP

DO 52 J=1sNJ

READ (9) (AX{ISIsAY{TI9) +ALIIO) 2151 #NKN)
1C=NKB+NKF+NKW+NKP

NO 52 15=1sNKN

IC=1C+1

UVLITEs JI=UVLITEs JI+AXC IS I*CRYLUICH
VVLETE»J)=VVLITIE s JI+AY{ISI*CKVIEICH
WS8=84%#W5

BSA=BETA#R2

WRITE (6+100)

PO 90 IE=]1sNEP

Cl=WS8/XTLPIIE)

C2=Cl/4, .
DTP=TPTE(IEY-TPLEC(IE)

DO 80 J=1lsNJ

READ (21)

UVB=UVLLIIE»J)/BETA

VVB=vVLI[Es J) '
TP=TPLE(IEV+DTP*XOCP{ )

TRX=TP*TP

TPLl=1++TPX

TP2=SQRTITPL)

TPU=TP2# (UVITIEsJ)~-UVP(IEs Y +1.
TRPV=TP2#i{VVIIE» J)~VVP(IE+J) 1 +1.

DIU=TPI*#ITSJIIE» JI-CSJ(IELJ) ) %%2
DZL=TPI#ITSJIIIEs NI+CSJCIESJ) ) %52

DSU=5QRT(1.+DZU)
DSL=SQRT( 1.4+DZL)
CPS=04 :

. VVS=0s

DO 58 N=2+NU

© CPS=CPS+XF{IE'N)I%TA{JsN)

58

VVS=VVS+PF{ TEaN) #TBL JsN)
CPI=XF(IEs11#TA{Js1)

00072210
guutTzzaeu
Q0072230
00072240
00072250
00072260
00072270
00072280
ou072290
Q0072300
00072310
00072320
00072330
000722340
00072350
00072360
00072370
00072380
00072290
Q0072400
00072410
00072420
00072430
00072440
V072450
Q0072460
Q0072470
Q0072480
00072490
00072500
00072810
20072520

JOgT72530
00072540
00072550
Q0072560
00072570
00072580
Q0072590
00072600
00072610
00072820

00072630



Ut

62

70

POt Jy=C1x{CP1+CPI)

UWS=C2% L CP1#TRULCPS)

Uvui Jy=lUVIIE+ IV +UVSH+{1 o+ TPXRDSULY /TP ) /DSULUVB/DOY

UVLUIE» )= (UVIIE 9 ) ~UVSH( 1 a+TPX%DSL) /TP ) /DSLFUVB/DSL

VVI=2o®PFULIEs 1) *TBLJs1)-C2%CPI*TP

VVSaYV]I#TPV+2 o 3VVI=C2#CPRS*#TP

TTP=TP/TP1

VVUIL JI={VVIIEs JI4+VVS~-TTP#{ 1 .~DSU) ) /DSU*BETA+VVB/DSU

VVLlIE!J}=(VV(IE’J)-VVS‘TYP*llo—DSL3l/DSL*BETA+VVB/DSL

CPuUl J)1=1a=UVUI J )y 2-yvul JYR#2

CPL¢ JI=1 e~UVLEIEs JI1 %5 2-VV{ { [Es J) % %2
COMPRESSIBILITY EFFECTS

IF{XMACH«LED0O) GO TO 78

XMS = XAMACH* # 2

XM1=1,4285T/XMS

XMZ2=0e2%%AM5

IF (XMACH«GT«0s01) GO TO 62

CPUCII=CPULJY+XMSRCPU( )Y/ 440

CPLAJ)=CPLLJI+XMS*¥CPL{J}/ 440

GO TO 70

CPU(J)=XMLH (Lo +XM2ACPULJ) 1 #345-xM1

CPLIJ)I=SXMIH (Lo +XM2RCPL{J) 1% #3,65-XM]

SINP=TR/TP2

CoSP=1ls/1TP2

CP2=C0OSPH*R2

SP2=SINR®®2

SCPaSINPRCOSP

CPMA=XMACH*CQSP

CPM2=CPMA®%2

SRCM=SQRT (1 e~CPM2}
CSR=e 5% 1e~SRCM)

CPUL I =CPU( JI®RSRCM/ (1+~CPULJI®CSR}
CPLIII=CPLIJYRSRCM/ {1 e~CPLEJ)*CSRY
BWU=SQRT{1 «~CPM2#( 1,~-CPUlJ}*CPMAY)
BWL=SQRT(1e—-CPM2%{1.~-CPL{J)*(CPMA) )
DVMU=UV I IEs J)+UVS+UVB

AVML=UVIIEs J)~UVS+UVE

NVTUSIVVIIEs J)+VVSI#BETA+VVE
DVTL=(VVIIEs J}-VVS)I#BETA+VVE
SBOU=SQRT(BWU#*24+D4LU}
SBDL=SQRTI(BWL**24+D4LL )

UVUL J )1 = (BRURCP2+ (RSQRDVMURCP2-BETA#DVTU#SCP ) /SRCM 1/ 5BDUY

00072640
00072650
00072660
0072670
00072680
00072690
00072700
00072710
00072720
00072730
00072740
00072750
00072760
00072770
0UOT72780
QUO72790
00072800
00072810
00072820
20072830
J0072840
00072850
00072860
00072870
00072880
00072890
00072900
00072910
0u072920
00072930
00072940
00072950
00072960
00072970
00072980
00072990
00073000
00073010
00073020
00073030
00073040
00073050
00073060



qot

C

C

» +{) o +DVMU ) ¥3PZ2+DVTURSCP

UVLIIEs J)=(BWLH*CP2+{BSQ*DYML*CP2~BETA*DVTL#S5CP I/ SRCM }/75BDL
* +{ 1o +DVML ISP 2+DVTL*SCP

VVUL ) )=~ { BWURSCP+{BSO*DVMU*SCP-BETA®DVTU*SP2 } /5RCM )} /5BDU
* . +{ 1 e +DVMU I RSCP+DOVTURCPZ

VVLITE» ) == (BWL%SCP+ (BSORDYML*S5CP- BETA*DVTL*oPZ)/oRCM y/ SBDL
* +{ 1+ +DVML ) #SCP+DVTIL*CP2

CPULII = a~UVUL I ) #E2-VVU ([ J) #%2
CPLUUI=1e~UVLIIE s Q) ¥%2-VVLIIEs )} %%2
IF{XMACH«GT e 0o} GO TO T2
CPULIY=CPUL NI +XMS*CPU(J) /440
CPLIMI=CPLL ) +XMSHCPLIJ) /440
GO TO 78

T2 CPULJIISXMIH(1a+XM2¥CPU{J) 1 #%345-XM]
CPLIJI=XMI*{]o+XM2RCPL{J) 1%%3,5-XM]1

SAVE CP FOR LOAD CALC

78 BECIE» ) =CPULL) '

CFLIEs J)=CPL(J)

80 CPN(  J)=CPLI{ Ji=-CPUL  J])
90 WRITE (69120) EP(IE}» IXQCPIJ) sUVUI JYsUVLITE» ) sVVUL J)s
1 S VVLUTIE»J) »CPUL JYsCPLI J) s CPNI J)sCPOY Jlsd=19NJ)

00073070
00073080
00073090
00073100
00073110
00073120
00073130
10073140
)0073150
00073160
00073170
00073180
00073190
00073200
00073210
00073220
00073230
00073240
00073250
00073260
00073270

100 FORMAT (54H1 #*#WING NON-LINEAR VELOCITY AND PRESSURE COEFFICIENTSIO0073280

120 FORMAT (BHO ETA =sFTe&/1H sTX»3HX/CsTXs6HU/Y UPsBXsTHU/V LOW5S5 Xy
i 6HV/V UPsEXsTHV/V LOWsEX sSHCP UP»7X96HCP LOWs6X+HHCP L-Us
2 SX»THCP NETL"]H *9F12451%) '
50 TO 300

. CALC LINEAR PRESSURE COEFFICIENTS AND SKIP RECORDS
200 WSB=84%WS A
CALL SFC (NEPsEP)
DO 220 IE=1sNEP
C1=WS8/XTLP (IE)
DO 220 J=1sNJ
READ (21) -
IF(IDB4NEO) READ (19) -
IFUIDFeNE+O) READ (20}
IFUIDP4NE«O) READ {22)
IFLIDNeNE+O) READ (9)

- CPS=040 :
DO 210 N=1sNU
210 CPS=CPS+XFLTEINIATALIN)
220 BE(IE»Jy)=C1%CPS

00073290
00073300
00073310
00073320
00073330
00073340
00073350

. 00073360

00073370

00073380
. 00073390

00073400
00073410
00073420
00073430
00073440
00073450
00073460
00073470
00073480
00073490



S0¢

300 RETURN

END

*DECK WLOAD

Ce

10

SUBROUT INE WLOAD(WCL »WCDsWCM)
CALCes WING LOAD PARAMETERS
COMMON/DAT/ DA(5000)

DIMENSTION WJS(1)eWJCH1)

EQUIVALENCE {DAL1)»AR)} 2 (DAL2) sSPAN) s (DAL3) s XMAQ)
12 (DALTY o XCG) s IDAL1I270)sWAVC) »{DAT1660)sWICY »{DAL1690) s WIS)

2+(DA11960)sDAF) s (DA(2961)19PXCF) #{DAL19621ETFI) 1 ({DAL1963)HETFO)

39 (DA(1965) sDAK) s (DA{1966)sPXCK) »IDAL196TIETKIN(DA(]1968) +ETKO)

COMMON/CRG/ Pl
COMMON/CFG/ 10BsIDF

00073500
00073510
00073520
00073530
Q0073540
00073550
00073560
00073570
00073580
00073590
00073600
00073610
00073620
00073430
00073540
00073650
00073660
00073670

COMMON/ CPW/ HWSvNTItNTO-DLI’DLO!NEZtNEBQNEStIWIIB)’NVCvNV5oNJCsNJSOOOT3680

COMMON/CFE./ IK1!110) sSINDFsCOSDF »SINDK »COSDK

LARGE BOU(3000) sFUS{25000) sFANL23700)

1 sEVIG2) s XLVIE2) sXTLVI52) +DM1(300)
2 sEP(30) s XTLP(30) sXOCP(30) +DM2{900)
3 +DM3(36001 +XR(18003 sYR(I1B00} +ZR(1800)
4 yDM4L10834)sPYLE6061) »CELI3TUF) »DM5(1071)
5 yCPUC30930)sCPLI3030)+D55(30+30)
6 »sTHI(32) sCNIL 32} sCMI132) sCDI(32)
7 »THOL40) »CNOL 4O} sCMO140) +CDO 40

B 2EPI(31) sCNCCI(31) sCMCCI(31) #CDCCTIE3])
9 +EVOI(5H2) s XLE(S52}) »yCNCCOL521 »CMCCO(52)

CALC DS/DSLE OF ROOT SECTIONS

“aBS(E50)

00073690
00073700
00073710
000713720

+T50(30+30)00073730

»STH(30)

s XCCP{52)
sy CDCCO(52)

00073740
00073750
00073760
Q0073770
00073780
00073790
00073800
00073810
00073820

IF{TIOBeNE<0) DSLEB=SQRT{(YRI12011~YR(1202))%#2+1ZR(1201)1~ZR(1202)100073A30

1 #%2)

IF(IDF.EQeD)} GO TO 10
DSLE1#SORT{{YR{1)Y~-YR{2))#¥2+{ZR(1})-ZR(2})**2}

DSLEZ SQRT({YRIB01)-YRI602)1¥¥24+{ZR(60]1)-ZR{HU2) ) ¥%2)

SPANWISE LOOP

Do 50 Tus=1lsNJS

Ivy=wistlis)

IEB=1Y~-NES

IEF=1Y-NE3

20073840
J0073850
00072860
GQQ73R70
QGO T3R80
00073890
00073900
000732910
00073920



Lot

20

30

40

50

60

70

CHORDWISE LOOP
N0 50 1JC=1sNJC
IX=WIC(TJCQ) :
DSSLIJSyIUC)I=1eV
IFUIDF4EQeQ) GO TO 30
IFUIEFLLE«O) GO TO 50
IFIIEF«GT«3) GO TO 20
DSLE=DSLE]

IC=4#% I X+1EF
GO TO &40

INBOARD ROOT OF FANPOD
IFLIEF.GTe6) GO TO 30
DSLE=DSLEZ '
IC=4#iX+IEF+597
GO TO 490 _

ROOT OF FUSELAGE
IF(IDB.EQe0) GO TO 50
IF{IEBALLEO) GO TO 50
IF{IEBaGF«3) GO TO 50
DSLE=DSLEB '
IC=4xIX+1EB+1200

DY=(YR{TCI-YR(IC+1I+YR{IC~4}-YR{IC-311/240

DZ={ZR(ICY=ZR(IC+1)+ZR{IC-4)=2R(IC-311/240 .

DS=SQRTIDY##2+D.#»2)
DSS{TJS»10C)=DS/DSLE
CONT INUE - _
' QUTBOARD ROOT OF FANPOD

CALC CHORDWISE THETAS
DTH=PI/WNVC ‘ -
CONS=e5%AR/SPAN®DTH
THO(1}=DTH
DO 60 I=2sNV(

THO(T1=THO{I-1)+DTH

THI(11=0.,0

DO 70 IC=1lsNJC
THICIC+1)=WJUCEICI*DTH
STHITC)=SIN(THI{IC+1})
NJI=NJC+2 .
THI(NJL} =PI ~

CALC_LIFTsDRAG AND MOMENT COEFFICIENTS .

00073930
00073940
00073950
00073960
00073970
00073980
00073990
00074000
00074010
Q0074020
Q0074030
00074040
00074050
00074060
00074070
000 TapBQ
00074090
00074100
00074110
00074120
00074130
00074140
20074150
JOGT745160
0074170
00074180
00074190

100074200

00074210
00074220
00074230
00074240
00074250

00074260

00074270
Q0074280
00074290
00074300
Q0074410
Q0074320
00074330
Q0074340

00074350



gof

100

110

120

130

140

IV=NJS

NA=Q
CNI{1)=0.0
CMI(1}1=040
CDI(11=0.0
CNI(NJI) =040
CMIINJII=040
COI{NJI)=0.0

DO 160 lE=1.NJS
DO 140 IC=1sNJC
TD=0.0

CALC TAN OF FLAP DEFLECTION
IF({DAF4EQeD«DY GO TQ 100
IF(EP{IEYSLELETFIY GO T0O 100
IFIEP(IE}LGELETFO) GO TO 100
IF(XOCPLIC)eLEPXCFY GO TO 100
TD=SINDF/COSDF
GO T0 110

CALC TAN OF KRUGER DEFLECTION
IF(DAKEQeU) GO TO 110
IF{EP(IE)SLESETKI) GO TO 110
IFIEPUIE) «GEETKD} GO TO 110
IFIXQCPUIC)aLE«PXCK) GO TO 110
TD=SINDK/COSDK -

INCLUDE THICKNESS SLOPESsCAMBER AND TWIST
NA=NA+1
IFI(DA12000)4FQaU040}) GO TO 120
STCTU==TSJITIESICY+BSINAY
STCTL=TSJUIESTCI+BSINA)
TAU=LTD+STCTU)/{ 1.-TD*S5TCTU}
TAL={TD+STCTL)I/ [ 1.~-TO#STCTL)
CPN=CPLIIEs»IC)-CPUlIE»IC)
CPD=TAL®¥CPL{IEs IC)-TAUCPULIE» IC)
GO T0 130 '
CPN=CPUIESIC)
CPD=(TD+BSINAIY/ {1«-TD*BSINAVIY®CPU{IESIC)
CPM=CPN#X0CPLICIRXTLP{IE)
DST=DSS{IEsICIHSTHITIC)
CNICIC+1)=DST#LIPN
CMI{IC+11=DSTHCPM
CDICIC+1)=DS5T#CPD

CHORDWISE EXPANSION

000741360
00074370
00074380
Q00741390
00074400
00074410
00074420
00074430
00074440
Q0074450
20074460
10074470
00074480
00074490
00074500
00074510
00074520
00074530
00074540
00074550
00074560
00074570
00074580
00074590
00074600
00074610
Q0074620
00074830
Q0074840
000745850
00074560
00074670
00074680
00074690
00074700
00074710
006074720
00074730
00074740
00074750
00074760
00074770
00074780



buE

150

160

170

CALL CODIMUTHI«CNI sNJI o THOsCNOSNVCH
CALL CODIMITHIsCMINJI » THOs CMONV(C)
CALL CODIMITHIS»CRI'NJIIsTHOsCDOINVC)

‘ SUM CNeCM AND CD CHORDWISE
CN=0e0
CM=040
CD=0.0
DO 150 [=1sNVC
CN=CN+CNO( )
CM=CM+CMO( 1)
CO=CO+CDO( 1)

SET PARAMETERS IN ASCENDING ORDER

EPILIVI=EPIIE}
CC=CONS®XTLPILIE)
CNCCI IV I=CC*CN
CMCCI(IVI==CCHRCM/XMAC
TOCCI(EIVI=CC*CD
1v=1v-1

. INTEGRATE 5SPANWISE
NSI=NJIS+]
EPIINST)=1.0
CNCCIINST)=0.0
CMCCI(NST)=0e0
COCCIINST)I=040
[V=NEZ2 .
DD 170 I=1sNE2
EVO(IVI=EVII])
XLELIVI=XL VL)
Iv=Iv-1 .
SPANWISE EXPANSION
CALL CODIMIEPIsCNCCIsNSIEVOsCNCCOINFE2Z)
CALL CODIMIEPISsCMCCTI«NSTIREVOICMCCOINER)
CALL CODIMIEPI+»CDCCIsNSIEVOsCDCCONER)

CALC TOTAL WING LIFT»DRAG AND MOMENT

WCL=040

~ WCM=0e0

WCD=0e0

' NEE=NE2-NE3-3

DO 240 I=1,.NEZ

IF(ABS(CNCCO(T} el TeU 0000001 CNCCOtI1=Q 000001

XCCPLI)==CMCCO(T)/ONCCO(T)

- CMCG=CMCCO{T1=XLE( 1} *#CNCCO( 1) +XCG*TNCCOLT )

00074790
00074800
00074810

- 00074820

00074830
00074840
00074850
00074860
00074870
00074880
00074890
00074900
00074910
00074920
00074930
00074940
00074950
00074960
00074970
00074980
00074990
00075000
00075010
60075020
00075030
00075040
00075050
00075060
00075070
00075080
00075090

. 00075100

00075110
00075120
00075130
00075140
00075150
20075160
30075170
00075180
00075190
00075200
00075210



o1

IF(1.GT.NEE) GO TO 200 00075230
CNX=DL I*CNCCO( ) 00075240
CMX=DL [ #CMCG 00075250
rDX=0LI#CDCCOLT) 00075260

a0 Yo 210 00075270

200 CNX=DLO®CNCCOI(I) 00075280
CMX=DLO*CMCG 00075290
COX=DLO*CDCCO( [} 00075300

210 IF(IDB.NESD) GO TO 220 000751310
IF{I«NEsl) GO TO 220 00075220
CNX=CNX/ 2 00075230
CMAX=CMX/ 2. 00075340
COX=CDX/ 2+ 00075350

GO TO 230 00075360

220 IF(IeNEWNE2) GO TO 230 00075370
CNX=CNX/ 3 - g0075380
CMX=CMX/ 3. 00075390
CDX=CDX/ 3a 00075400

230 WCL=WCL+CNX 00075410
WCM=WCM+CMX 00075420

260 WCD=wWCD+CDX 00075430
IF{ABS(WCL )} «LToUe000UAL} WCL=U 000001 00075440
WXC==-WCM/WCL 00075450

C PRINT QUTPUT 00075460
C 20075470
WRITE (65300) (IsEVO(I}sCNCCO(T)+CDCCO(L I eCMCCOITI I XCCP{T) )OO 75489

1 I=1lsNEZ2) w0075490

300 FORMAT (1H1s20Xs17H #3% wING LOADS ##/1H 224Xs3HETA»12X+6HCONC/CAs Q0075500

1 IXsbHCDC/CAsIX s HBHCMC/ CA»IX s 6HX/C CP/{LH s115+5F 1551 00075510

C QuUET5520
WRITE (69310) WCLIWCDsWCMaWXC 00075530

310 FORMAT (1HUs20X»22H #% TOTAL WING LOADS #/1H »39X»3HWCL12Xs3HWCD»00075540

1 12Xs3HWCM9 12X93HX/C/1H +30Xs4F1565) ' 00075550

C 00075560
RETURN 00075570

END Q0075580

*DECK PDPQ 00075590
SUBROUT INE PDPQ 00075600

C 00075610
C* CALC PYLON PRESSURE COEFFICIENTS 00075820
C 00075630
COMMON/ DAT/ DAI(500U) 00075640

IFUINDFLEQ.0) GO TO 200

000675220



T1E

100

105

110

DIMENSION

EQUIVALENCE

COMMON/CRG/
COMMON/CFG/
COMMON/CPP/

LARGE

L= RS I R VI

pJCi1s}

{DAL2500) sPHT)  +(DAL2512)2PJC) s(DALLI9)sPVPC}

PIsPI4yRCHyBETA

IG1010) o NKB o NKF o NKw s NKP
HPS!NV&H’NVT9DL’NEVPlLCONiYCON NVC-NvaNJCrNUP
CKV(IOUO) +DM1 (741300
sEVIZ22) s XLE(22) yATLELZ22) sWPE(39)
s XDL60} s¥Di6UW) 2LD16V) _
sDPW1(122u)eCFJ{ 20} s STH(Z20} +ACT (20
»DM2{4496) SCELI3T00) #XFl2uslU) »TA(Z2Us1l)
sDPQRI2U) sWPS(20) sWPC(20) s XTL(20)

e YC(30) s LCIL9N

PRINT PYLON ROOT COORDINATES

WRITE (657001

NTD=3%NJC

DO 10U IM=1eNTD
YC{IMI=YD(IM)/BETA
LC{IMI=ZD( IM)/BETA

[C=NVS

DO 105 IE=1sNVS
XTLLIC=XTLE(IE}
WPS{IC)=EV(IE)

IC=1C~1

IS=NTD~NJC+]1

FE=NTD

DO 110 NE=1+3
YRITE (643V00)IWPSINE) s (XD(K)sK=ISsIE)

WRITE (6720}
L6672V
[5=15-NJC
IE=IE~-NJC

WRITE

{(YCIK)sK=1S91E)
LLCUKY oK=TS9 1E)

CALC MATRIX~F

FC=NKB+NKF+NKW
DO 410 ju=1sNUP

IX=NV5

DO 410 [E=19sNVS

IC=IC+]

XF(IXe [UI=CKVEIC)/BETA

00075650
00075460
00075670
00075680
00075890
QOQ75700
QUOT5TIO
00075720
00075730
00075740
00075750
00075760
000757170
20075780
30075790
uuo75800

00075810

0Q075820
00075830
00075840
00075850
00075860
Q0075870
0U075880
00075890
00075900
00075910
00075920
00075930
00075940
00075950
00075960
00075970
00075980
00075990
00076000
00076010
00076020
00076030
00076040
00076050

‘G0076060

00076070



FARS

41u

590

565

60U
610

620
64
700
T20
1UUU

[X=1X-1

DO 590 [=1.NJC

13=PJUC(1)+]1e

WPC{I)=CFJ(1J)
THEDZ2=ACT(IU) /2.

TA(1s1)= COS(THEDZ)/ SINI{THEDZ)

ANC=0.U

DO 590 J=ZsNUP

ANC=ANC+1.

TA{LsJ}

X3=16¢*PHT
WRITE (69210001
(62000

WRITE
1C=PVPC

[E=NVS-IC

SIN(ANC *ACT(IJ))

{WPCLT)eI=1NJC)

DO 620 NE=1sIE
EBC=X3/XTL(NE)
DO 610 I=1sNJC

TPARITI=0.0

N0 60U J=1sNUP

DPQR(II=DPQR(II+XF{NEsJI*TALLI»D)

DPQRI 1 1=EBC*DPQR L1}
WRITE (633000) wPS(NE)s (DPQR{I)s1=1sRJC)

CONT INUE
RETURN

CALC CHORD LOAD SHAPES FUNCTION

00076080
30076090
076100
Uu076110
00076120
00076130
V0076140
00076150
00076160
Q0076170
Q0O16180
QUDTHIFL
00016200
00076210
Q0076220
00076230
00076240
¢0076250
00076260
00076270
00076280
00076290
00076300
00076310
00076320
00076930

FORMAT (27H1 ** PYLON ROOT COORDINATES/23HO # ETA * LIST OF X»YsZ)00076340

FORMAT

(1HUsBX»10F10e4/{1H

#p6X210F10ed 1)

00076350

FORMAT (31H1 #*PYLON LINEAR PRESSURE COEFe/1HUs7Xsl4H#* LIST OF X/00076360

1C/1HO#6X s 1UF 1004/ L 1H
2u00 FORMAT(35HU* ETA

s6X91UF10441))
#& LISTS OF CP AT ABOVE X/C)

3000 FORMAT(1HUF643910F10e4/ (1H EXs1UFlUsG))

*DECK

aNalal

]

END
PVAP

SUBROUTINE PVAP

#YAP* CALCe VELOCITIES AND PRESSURES WITH THICKNESS

COMMON/DAT/ DA(5000)

DIMENSION

EQUIVALENCE

PJC(18)

(DA(4) s XMACH)

9 (DA(25UU) 2 PHT)

s LDA(Z25121 P JC)

000761370
000761380
0O0T76390
0Q076400
WU0T76410
Q0076420
00076430
00076440
00076450
00076460
0076470
20076480
30076490
QOUT6800



€1¢€

Cx

C OV E BN

10

20

1

vi{DAL19} sPVPC)

COMMON/CRG/ PlsPI4sRCsBETA

COMMON/ CFG/ IDB!IDF!IDW![DP![DN!iGI(S)’NKB'NKF'NKW’NKPONKN

COMMON/ CPP/ DPP (3 )DL sDPP1{3)sNVCoNVSeNJIC e NUP

LARGE L CEVIET000) sDM1{T4130)

' sEVI22) s XLVI22) s XTLVI(22) yWPE(39)
yCFJIL2U) 2 5THE 20U sACT(20) 1DP21466)
sCSJL20020 ) o TSI 2020) 2UVIZ2U20) sUVP(20420)
sWVVI2U920) oVWWPLZUZ20TDPP2(22U) +B85(.364)
pDM2 L4750 o XF{20+10) +BEI2us20) +CFI20920)
sTA(20911) oTBL20s10) »TPTEL20) »TPLE(20)
UVULZ20220 sUVLI20220) sVVUI209220) 2 VVLI2020)
sCPUT 202U ) sCPLL202U) sCPNI20U20U) sCPOL2U20)
2 AX(250) yAY(250) sAZ(250) s XOCP(20)

INITIAL THETA AND TRIGe FUNCe.
DO 20 J=1sNJC
LJ=PJC(J}+1,
THE=ACT{ IJ)
THE2=THE/240
XOCPt JY¥=CFJI(1J)
TA(Je1)=COSITHE2)/SINITHE2Y
CF{Jell=1leu
C=0s
DO 10 N=1sNUP
C=C+1la
TA{JaN+1)=SINIC*THE)
CAlLJIN}=COS(CH*THE)
CFlJsN+11=CA{JsN}
TBLJs1)=TAL J»2)+THE
TB(Je2}=THE2-TA(Je3) /4.
DO 20 N=3sNUP '
D2=N+N -
Dl=02“40 :
TBIJINI=TALJIN-1)/D1~TA(JaN+1) /D2
IFI{DA(3V0Q)eFQaU40) GO TO 200
CALC SLOPE OF CAMBER SURFACE
NA=0

DO 30 I=1sNVS

DO 30 J=1sNJC
NA=NA+1

+DP101400)

sCA(20»10)
sPF{20+10)

00076510
00076520
00076530.
00076540
00076550
Q0076560
00076570
00076580
00076590
0U0T76500
00076410
00076520
00076630 °
00076640
0U076650
QUOT64L60
GO0T646T0
00076680
00076690
00076700
00076710
Q0076720
00076730
Ou0T6T40
00076750
QUO76760
QUOTH67TT0
Q0076780
30076790
)OQ 76800
Q076810
00076820
00076830

- QRQT76840
00076850

Q00076860
00076870
0u076880
00076890
00076900
00076910
00076920
00076930



718

C*

C»

cw

C#

30

36

38

42

TNA
46

147

BE(JsI)=BS{NA)
CALL MSOLX (NUPINJCsNVSsCFsBE»201]
CALC DERIVATIVES OF F VALUES
IC=NKB+NKF+NKW
DO 36 IU=1sNUP
DO 36 lE=1sNVS
1C=1C+]
XF{IE» IU)=CKVY{IC}/BETA
DLA=«625%DL
DLB=DLA+DL
DLC=DL+DL
K=NKB+NKF+NKW
DO 40 Iu=lsNUP
K=K+2
PFIleIU)={CKVIK-1)-CKVIK)I/DLA
PFi2sTUI=ICKVIK~1)-CKVIK+1))/DLB
DO 4u IE=3sNVS
K=K+1
IF(IEsNEeNVS) GO TO 38
PFLIE»IUI=Ue0
GO TO 40
PFIIE«IUY=({CRVIK=-1)-CKVIK+11}1)/DLC
CONTINUE
CALC SLOPE OF CAMBER SURFACE
DO 46 IE=]1sNVS
DO 46 J=1lsNJC
SUMA=0-O
DO 42 N=Z2sNUP
SUMA=CF (Ns» IE)*CA(JsN-1)+5UMA
SUMB=0,0
c=0.0
DO 44 N=IsNUP»2
C=C+1loe
SUMB=CF (Ns IEI /{4 #CHE2-14)+5UMB

25J(1EY ) =~SUMA-SUMB

TPS5 FOR TAN PHI STAR
CALL TPS (PHTsWPEINVSSEVSTPTESTPLE)
CALC INFLUENCE UF OTHER COMPONENTS UN PYLON
DO 147 1E=1sNVS '
DO 147 J=1sNJC
UVLITEsJ)=040
VVLIIEs )=Vl

00076940
00076950
00076960
00076970
00076980
00076990
00077000
00077010
00077020
00077030
00077040
Q0077050
00077060
00077070
00077080
00077090
70077100
30077110
00077120
00077130
00077140
QuQ77150
QOQT7160
00077170
0U0771860
QUO77190
00077200
00077210
00077220
00077230
00077240
00077250
00077260
VUOTT270
00077280
00077290
00077300
00077310
00077320
00077330
00077340
00677350
00077360



a1t

47

148

48

150

. 50

151

IFLIDB«EQWsD) GO TO 148

00 47 IE=1sNVS

DO 47 J=1sNJC

UVLIIE»JYI=0e0

VWLILIEs J)Y=UeQ

READ (19} (AX(ISY»AY(IS)YsAL{IS)»I5=19NKB)
DO 47T 15=1.NKB

UVLITEs JISUVELTIE s JY+AX( IS IHCRVTS)
VWLIIEs JI=SVVLITE s JI+AY (IS %CKVIIS)

IFCIDFEQe0) GO TO 150

DO 48 IE=]19sNV3S

DO 48 J=1sNJC

READ (20) [(AX{IS)sAY(IL)sAL(IS)»15=1sNKFI
IC=NKB

DO 48 IS=1sNKF

IC=IC+1
UVL(IE!J)“UVL(IE.J)+AX{Ib)*CKV(IC)
VVLIIEsJ)=sVVLITEs J)+AY(ISI*CKVIC)

IF(IDWeEQeU) GO TO 151

DO 50 IE=1sNVS
20 50 J=1.NJC

READ (21) {AX{IS)sAYLISIsALITSY o IS=1sNKW) sWUV sV

i C=NKB+NKF

UVLliE,JJ-UVLtIEsJ)+wUV
VVLUTEsJ)=VVLITEsJ)+WVV.

DO 50 IS5=] sNKW

1C=lC+1
UVLLTIEsJI=UVLIIEsJI+AXUISI®CKVIIC)
VVLAL IEoJ];VVL(IE:J)-&-AYl I1S)IRCKVLEIC)

IF{IDP«EQesU) GO TO 152
DO 51 IE=1sNVS

DO 51 J=1laNJC

51

READ (22) (Axllb)’A¥£Ib};AL(Ib)aIb”lvNKP)-PUV:PVV
TC=NKB+NKF +NKW

UVLLTIEsS1=UVLITIE s J)+PUY
VVLITEsJY=VVL(IEsJ)+PVV

DO 51 15=1sNKP

1C=1C+1.

UVLIIEsd)= UVLfIEvJ)+AX(Ib’*CKV(IC)
VVL(TEsJ)=VVL (IE»J)+AY( 15) #CKVLIC)

Q0077370
ouQoT7 7380
Q0077390
Q00077400
0077410
MOTT420

00077430

00077440
0077450

00077460

00077470
00077480
Q0077490
00077500
00077510
00077920
00077530
00077540
00077850
00077560
Q0077570
QU077580

00077590

00077600

- 00077610

00077620
00077630
00077640
00077650
00077660
00077670
00077680
00077690
00077700
VU077710
00077720
00077730
00077740
00077750
00077760
00077770
00077780
00077790



91€

C

152 IF(IDNsEQoO) GO TO 55

52

55

58

DO 52 IE=1#NVS

DO 52 J=1sNJC

READ {9) {AX{IS)sAY(IS) sAL{TI5) e ]5=sNKN)

IC=NKB+NKF+NKW+NKP

DO 52 I5=1sNKN

1C=1C+]

UVLIIEsJ)=uVLITEs I +AX IS #CKVIIC)

VVLITEsJ)=sVVLITE»JI+AY LIS IR CKVIICQ)
CALCe VELOCITIES AND PRESSURES

D58=]164#PHT

BSQ=BETA**2

DO 80 IE=1sNVS

Cl=PSB/XTLVIIE)

C2=Cli/4b4a

DTP=TPTE(IE)=-TPLE(IE)

DO 80 JU=1lNJIC

UVB=UVL I IEs J)/BETA

VVB=VVLIIE+ ))

TR=TPLELIE)}Y+DTP*XOCP{ )

TPX=TP2TP

TP1=1e+TPX

TP2=SQRT(TP])

TPU=TP2#{UVIIEs J)~UVPLIEsJ) ) +1.

TPV=TP2#(VV{IEs J}~VVPIIEsJ) )+l

DLU=TPI®ITSJCIE» U} =CoIlIEs ) 1 %2

DAL=TPI#{TSJ{IEs I +CSJI[EsJ} ) R%2

DSU=SQRTI(1.4+D2U}

DSL=SQRT{1e4+DLL)

CPS=0«

VVS=Ue

DO 58 N=2sNUP

CPS=CPS+XFIIEsNI#TA{JIN)

VVS=VVS+PF{IEsNI*TB{JsN}

CP1=XF(IE»1)*#TA{ Js1)

CPRO(IEs J)=CLl*¥(CP1+CPH)

UVS=C2# (CP1#TPU+CPS)

UVU(IE»J)'(UV(IE!JI+UV5+El.+TPX*DbU?/[Pl}/DbU+UVB/DbU
UVILIEs JIS{OVIIE s J)=Uvs+(1le+TPX#DSL) /TP1 ) /DSLH+UVB/DSY,

VV1=2a%PF{IEs 1) ¥TBIJs1)~-C2%CP1#TP
VVS2VVIRTPV 42 . #VVE-C2#(CPL#TP
TTp=TP/ TPl

00077800
00077810
cuQ77R20
00077830
00077840
00077850
00077860
00077870
G0077880
06077890
00077900
00077910
00077920
00077930
00077940 .
00077950
00077960
00077970
00077980
Q0077990
00078000
00078010
cuo78020
00078030
00078040
00078050
00078060

00078070

00078080
00078090
00078100
10078110
10078120
V0078130
00078140

00078150

00078160
00078170
00078180
00078190
00078200
00078210
00078220



JARS

62

70

VVULIEs )= {VWVITIEsJY+VVL-TTP¥ (] 4-D5U) ) /DOUXBETA+VVB/DSU
VVLETEs )= IVVIIE s J) ~VVo-TTP*(1e~DSL1 /D5 %BETA+VVB/DSL

CPULIES U} =1e=UVUILIEsJ) ¥ #2-VVU{TEsJ) #%2

CPLITES )=l a=UVLIIE s ) #R2-VVLITEsJI#%2
COMPRESSIBILITY EFFECTS

IF{XMACHeLLE«OsV) GO 10O 78

XMS = XMACH®*2

XM1=14285T77/XMS

AM2=082%XMS

IFIXMACHGT0aU1l) GO 10 62

CPULIE»J)=CPULLIE» J)+AMOXCPUI IEsJ) /bal

CPLLIEWJI=CPLATE s J)+XMS*CPL(IEy ) /4al

GO TO 70

CPUGTEyJ)=XMLI*{ Lo+ XM2#CPU(IE s ) I ##3,5-xM1

CPLUITEJI=XML*¥{ 1o +XM2¥CPL(IE»J) 1 ¥%#3,5~-XM]

SINP=TP/TP2
COosP=le/TP2
CP2=COSP#%2
SP2=SINP#%2
SCP=SINP*COSP
CPMA=XMACH*COSP
CPM2=CPMA® %2
SRCM=5QRT (1 +—-CPM2}

. CSR=¢5%#{ 1e=SRCM)

CPUIIE J)=CPU(IE;J}*JRCM/(I.-CPU(IE;J]*CbR)
CCPLUIEs ) =CPLIIEs J)#SRCM/ LT o ~CPLUTEs ) *CSR)

BWU=SORT{1e— PMZ#(14=CPU({IEsJi*CPMA))
BWL= SORTi1.—CPM2*(1.-CPL(IEgJI*CPMA)l
DVMU=UVIIEs )+UVS+UVR

DVML=UV{IEs J}=UVS+UVA '
DVTU=(VVIIEsJI+VVS)I#BETA+VVE
DVTL=(VVIIE s J}=VVSI*BETA+VVH

SBDU=SQRT (BWURH 2 +Deu)

. SBDL=SQRT{BWL**2+DZL)

#*

+#*

*

-

+(1e+DVMUI *¥5P2+DVTURSCP

JVL(IEiJl=(BNL*CP2+!BbQ*DVML*CP2 BETA*DVT**&CP)/SRCM

+{1e4+DVMLI*SP2+DVTL*S5CP

VVU(IE;J) -(BWU*bCP+(BbQ*DVMU*bCP*BETA*DVTU*SPZ)/bRCM

+({1 . +DVMU)IHSCP+DVTURCP2

VVLIIEsJ) == (BWL¥*S5CP+(BSQ*DVML¥SCP-BETA*DVTL®5P2) /SRCM

~+(1a+DVML ) #SCP+DVTLYCP2Z

UVU(IE’J)”(BHU*CPZ*(BSQ*DVMU*CPZ BETA*DVTU*SCPIISRCM ) /5BDU

) /5BOL
)/ 5BDU

)/ SRDL

00078230
0oQT8240
00078250
QU078260
00078270
00078280
00078290
0V078300 -
QuUOT78310
00078320
00078330
Q00781340
00078350
000781360
00078370
000781380

- QUQT78390

00078400
V078410
30078420
JODTB430
VOO 78440
00078450
0u078460
00078470
DUOT8480
00078490
00078500
00078510
0v078520

.00078530

00078540
00078550
u0078560
00078570

00078580

00078890
000788600
00078410
00078520
00078s30
00078640

GLOTBES0



grt

72

78
8¢

90
1
1400
124
1
2

20U

21V
220

300

CPLIIE))=1e~UVLITE s )} *##2-VVI {TE» J)#*2
CPUGIEsJ)1=Ya=UVULIFE s J)*82-VVU(IE»J) #%2
IF{XMACH.GTOO.UI’ GO TO 12
CPULIEs N =CPUIIEs D +XMS#CPULIEs ) 7440
CPLITEs J)=CPLITEs JI+XMS*¥CPL{IEJ) /440
Go TO 78
CPUIIEJI=XMLI#{1e+AM2ECPULTIE + J) }H %I, 5-XM]
CPLIIESII=XMI®1] 4+ XMZHCPL{IE 4 J) ) 2% 5-XM]
CPN(IEs JI=CPL(IEsJV~CPU{IEd)
CONTINUE

PRINT
WRITE (6+4100)
15=pPVPC+1.0
DO 90 1E=ISsNVS

WRITE (6+3120) EVIIE) s iXOCPID)sUVUITIE»J) sUVLIIEs )Y o VVULIE sJ) s
VVLITEsJ ) sCPULTIEsJ)sCPLUIES ) »CPNIIE» I +CPOUTIES )9 J=19NIC)

00078660
00078670
00078680
00078690
00078700
VOO7871Q
00078720
NQ078730
JOOT8740
QUOT8T50
0uQ78760
00078770
00078780
cop78790
00078800
00078810

FORMAT (54H1 #PYLON NON-LINEAR VELOCITY AND PRESSURE COEFFICIENTSIU00T8820

FORMAT (BHU FETA =9FT7e4/1H »TXe3HX/CoTXs6HU/V
GHV/V UP»6Xs THY/Y LOWEXsSHCP UPsTXsB6HCP LOWsEXsBHCP L-U»

SXsTHCP NETL/(1H +3F12e5))
GO TO 307

P5B=16e%PHT
DO 22U IE=1sNVS
Cl=PS8/XTLVI(IE)
N0 220 J=leNJC

CPS=0.U

DO 210 N=1sNUP
CPS=CPS+XF(IE'NI®TALJIN)
CPULIELJ)=C1#CPS

RETURN
END
PLOAD
SUBROQUTINE PLOAD (PCLsPCDPCM)
CALC PYLON LOAD PARAMETERS
COMMON/DAT/ DAL50UU)

DIMENSION PJC(11}

CALC LINEAR PRESSURE COEFFICIENTS AND SKIP RECORDS

UP+6Xs THU/V LOWe5Xs 00078BR30

00078840
00078850
00078860
00078870
00078880
00078890
00078900
Q0078910
00078920
00078930
00078940
00078950
00078960

00078970

00078980
00078990
00079000
00079010
00079020
V0079030
00079040
VUQ79050
00079060
0uQ 79070
00079080



»{DA(2) +SPANI r (DA{3) s XMAC) Vau79090
+IDALZSUT I oPNVCI s (DAL251271+PJCY GOOT9100

(DAf1) 2AR)
2 {DAI19)sPVPQ)

EQUIVALENCE
15{DA{7}+XCG)

61E

C

Cx
16
2u
30

2e{DA(2492)+PDAY »{DAL2501)»POX) 0079110
00079120

COMMON/CRG/ PlsP14sRC 00079130
COMMON/CPP/ HPSsNVSHoNVT’DLvNEVPiZCONoYCON’NVC’NVS’NJC’NUP QuQ79140
' _ 00079150

LARGE DM1UT7513u)sEVI22) sALVI22) s XILVI22) »DM2{219} 00079160
1 s XR{400) » YR {4UU) s LR(4UQ) sCFT 20 yCFJ{20) 00079170
2 -DM3(906) 2 TOJ{2020) 2DMG(1820) +BS{360U) sDM514950Q) Q0079180
3 2 DSSI20920U) sDMEL{ 2860 2CPULZU»20) 2CPLIZ2Us20) 00079190
4 sTHIL22) sCNI(22) 'CMI(22) sCDIL22) rSTHI20) WUOT9200
5 s THOLZ20)- sCNO( 20} sCMO L 2U) yCDOL20) s XCCPL20) Q0079210
& yEVOL20) s ALEL 20) sCNCCHI20) »CMCCL20)  +CDCCH20) 00079220
' . Q0079230

CALC DS/DSLE OF ROOQOT SECTION QUOT79240
DSLE=5QRTIUIYRILI=YR(2))# %2+ (LR{LI-ZR(2) b %u2 ) 00079250
‘DO 10 JJS=1sNVS . DU0 79260
IEP=1JS-NEVP 00079270
DO 10 TJC=1+NJC LUu079280
DSS(TJSIJC)=]al Q0079290
IFIIEP«LE«U) GO TO 10 00079300
IX=PJC(IJC) 00Q79310
S IC=4RIX+IEP 00079220
DY=(YR{IC)-YRUIC+1)+YR{UIC~4)=-YRIIC=3}))/2 00079330
DZ={ZR{ICI=ZR(ICH+1I+LRUIC=G1~LRUIC=3)1/ 2% QU0 T340
DSOS (TUSe 1UCI=SQRTIDY*#2+DL %2 ) /DSLE 00079350
CONT INUE V0079360
‘ CALC CHORDWISE THETAS Q0019470
DTH=PI/PNVC QU0T79380
CONS= o 5% AR/ SPAN®DTH 00079390
THO(1)=DTH Q0079400
DO 20 I=2sNVC 00079410
THO{I})=THO{I-1)+DTH 00079420
: 20079430
THI{11=040 Q079440
D0 30 IC=1sNJC : 00079450
THI{IC+1)=PJC{IC)*DTH 00079460
STH(ICI=SIN(THI{IC+1)) 00079470
NJI=NJC+2 00079480
THIINJI) =PI 00079490
: - . _ 00079500

CALC LIFTsDORAG AND MOMENT CQEFFICIENTS 00079510



ogt

40

50

60

70

80

IV=NV5=-PVPC
"NA=Q
CNI(11=040
CMI(11=0e0
CDI(11=0.0
CNI(NJIY=0eU
CMI(NJ1)=0.0
COI(NJI)=0e0

DO 90 IE=L1sNVS
IF{IE«GT«PVPC} GO TO 40
NA=NA+NJC
GO TO 90
DO 70 IC=14NJC
NA=NA+1

CALC TAN ALPHA AND CP NET
IF(DA(3000)+EQeus0) GO TO 50
TAU=-TSJIIEsICI+BS(NA)
TAL=TSJ(IEs ICI+BS(NA)
CPN=CPL(IEs IC)-CPULIESIC)
CPD=TAL®RCPLIIE S IC)=TAUCPU( IELI1C)
GO TO 60

CPN=CPULIELIC)
CPD=BSI(NAI®CPULIESIC)
IX=PJC(1ICH '
CPM=CPN*CFJ(IX+1 1% XTLVI{IE)
DST=DSSUIES ICI#STHIIC)
CNICIC+1Yy=DST*CPN
CMI(IC+1)=DST*CPM
CDILIC+1)=DST*CPD
CHORDWISE EXPANSION

CALL CODIM (THISCNIsNJI o THO »CNONVC)
CALL CODIM (THI»CMIsNJI»THOSCMOSNVC)
CALL CODIM {(THI»CDIsNJI+THQ+CDOSNV()

~ SUMsCNsCM AND CD CHORDWISE
CN=040
CM=040
CD=0,0
DO 80 I=1sNVC
ZN=CN+CNOI( T
~M=CM+CMOL )
CO=CoO+CDROL])

00079520
00079530
00079540
00079550
00079560
00079570
0OUOT79580
00079590
00079600
00079610
00079620
00079630
00079640
0U079650
00079660
0U0T9670
00079480
00079690
00079700
QUOT9710
00079720
00079730
0079740
)0079750
Q0079760
00079770
00079780
00079790
Q0079800
00079810
00079820
0uaT79830
00079840
00079850
00079860
00079870
00079880
00079890
00079900
00079910
00079920
00079930
00079940



T2t

9u

100

11v

S5ET PARAMETERS IN ASCENDING QRDER
EVOLIV)=EVILIE)
CC=CONS*XTLV(IE)
CNCC( Iy ) =CCHCN
CMCC( IV ) ==CCHIM/ XMAL
CDCCLIvI=CC#CD
XLELIVISXLVIUIE)
IVvelv=]
CONT I NUE 7
' ' CALC TOTAL PYLON LIFT »DRAG AND MOMENT
PCL=0e0
PCM=0.0
PCO=040
NEE=NVS-PVPC ‘
CDA=COS( (90«-PDA)/RC)

DO 11u I=1sNEE
IF(ABS(CNCC{ 1)) oL Te0e000U0UL) CNCC(1}=0s0uu001
XCCPLL)==CMCC(T}/CNCC(I}
XARM=XCG-POX-XLE(1) .
CMCO=CMCCI I Y+ XARM®CNCC( ]
CNX=CNCC{I1)#DL
CMX=CMCG*DL
CDX=CDCCtI)*DL
IF(1.NEsNVS) GO TO 100
CNX=CNX/3,
CMX=CMX/ 3
CDX=CDX/ 3.
PCL=PCL+CNX#*#CDA
DCM=PCM+CMX
PCD=PLD+CDX
IF{ABS{PCL) oL TaUaDUOUUL)Y PCL=UL0U0001
PXC=~PCM/PCL '

‘ PRINT QUTPUT

00079950
00079960
00079970
QOUT998Y
00079990
00080000
¢0080010
00080020
0080030

"Q0Q80040

70080050
30080060
00080070
00080080
00080090
0080100V
00080110
0080120
00080130
00080140
00080150
00080160
00080179
0u080180
00080190
00080200
QU0B0210

00080220

00080230
Q0080240
00080250
00080260
00080270

. 4U08B0 280

00080290
000801300

WRITE {69300} fl’EVO{I)9CNCC(I)9tDCC(IJ’CMCC(I)9KCCP(I);I=19NEE)
3U0 FORMAT (1H192UX»18H %% PYLON LOADS ##/1H »24Xs3HETA»12Xs6HCNC/CA» 00080310

1 X s6HCDC/ CA»IXIBHCMC/ CAI9X36HX/C CP/L1IH s11595F 1545} ) 00080320
. : B . 00080430
WRITE (693100 PCLYPCDIPCMsPXC 00080340

310 FORMAT (1HU»2UXs23H #** TOTAL PYLON LOADS #/1H »39Xs3HPCL»12X%33HPCDOU080350
1 »12X»3HPCM» 12X33HX/ C/ 1H 330Xs4F15e5) 00080360
0UQB0370



cct

10

20

50U

510

518
540

-

RETURN

END

sFC

SUBROQUTINE SFC (NETASETA)

CALC MATRIX F
COMMON/DAT/ DA(S5000)
DIMENSION Wil}

LARGE ETA(1)

EQUIVALENCE (DA{1285) %) s (DA(12811 2WNw)
COMMON/CRG/ PLsPI4sRCBETA
TOMMON/CFG/ DF1(10) sNKBINKF

COMMON/CPW/ DW1(9) sNUsNW

LARGE CKV(1000) +BOUL2000) »FUS(25000)sFANI23700)
sWINE23430) »PYLLIOUBL) »CELIZTOO)
+XFL51s10) »SRE(51) 25(51510)

DO 10 J=1sNETA

SRE{(J)I=SQRT{1«—ETALJ)#¥2)
IF(WNWLNE«U4O) GO TO 5VU
K=NKB+NKF ’

DO 20 J=1NU

DO 20 NE=1+NETA

K=K+1

XFINEs J)=CKVIK)/BETA

GO 1O &00

DO 550 I=1sNW

L=Wil}

IF{LsLT«1000) GO TO 514
CALL PFUNC (I sNETASETAswWeS)
GO TQ 550 ‘

DO 540 J=1sNETA
IFIETA(J)«GTeUeuQUULlY GO TO 518
S(JeI1=0e0Q

IF{LeEQeOD) S{JeI)=100

GO TO 540
S(IvII=SRE(JIRETALJY%*
CONT INUE

G0B0380
00080390
00080400
00080410
00080420
000804130
00080440
00080450
V0080460
00080470
00080480
00080490
00080500
00080510
00080520
00080630
00080540
00080550
00080860
00080570
00080580
00080590
00080600
00080410
00080620
00080430
00080640
00080550
00080860
00080670
00080680
00080890
00080700
00080710
00080720
00080730
00080740
70080750
JU08U760
QuUQ8LTT0
00080780
00080790
00080800



tct

550

560

CONTINUVE
CALC F MATRIX
OO 575 NE=1lsNETA

- K=NKB+NKF

570
572
575
%00

*DECK

C*

10
20

C*

4y
50

N0 572 J=1»NU

XFINE»S)=0a40

DO 570 1=1sNW

K=K+1 ‘

KFINE2 J)=XFANEsJI+CKVIKI#SINES )
XFAINEs JV=XFINEY JY/BETA

CONTINUE

RETURN

END

TPS .

SUBROUTINE TPS (HWSewTsNEPsEP»TPIESTPLE)

*TPS® CALCe LEADING AND TRAILING EOGE TAN PHI STAR

LARGE WT(1)eEP (1) s TRPTE(LY»TRPLE( 1)

LARGE . DML (90000

1 s YBI(30] yCBE3G) sPBL(3D) WoPBTL3Q)
, CALCe YBsCB AND PH1 FROM PLANFORM

1Cc=0 .

DO 10 L=1+59+3

- 1C=1L+1

YBIUIC)=HWS=WT (L)
CBUICI=WTIL+2)-WTIL+1)
IF(WT(L)eGEslsU) GO TO 20

DY=HWS* {wT{L+3)-WTiL})
PBLIICI=ATANC((wWTILYEY-wl tL+1)} /DY)
PBT{IC)I=ATANLIWTIL+S)~WTIL+2))/0DY)
PBLIICY==-PBLIIC~1)
PBT{IC)==PBT(IC~1)

NB=IC : E '

. ‘CALCe TPLE AND TPTE
‘DO 110 IP=1.NEP

YP=HWS*EP (1P}

DO 40 IB=2sNB

IF(YPaLEYBI{IB)) GO TQO 50U

CONT INUE :

IX=18B

00080810
00080820
0008Us3Y
00080840
00080850
00080860
00080870
00080880
00080890
00080900
G0080910
00080920
00080930
00080940
00080950
00080960
QUOBU9TU
00080980
V0080990
00081000
0uo8lolo
00081020
00081030
00081040
OU0B1050
20081060
JOgBlo70
u0081080
00081090
00081100
00081110
00081120

- 00081130

00081140
00081150
00081160
00081170
00081180
00081190
00081200
00081210
00081220
00081230



net

650

TU

80

U

100

102
104

106
198

110

IFIIXeGT42) GO TO 60

APL=0,

APT=0,

GO TO 70
APL=(PBLUIX-1)14+PBLIIX=2))/2
APT=IPBTLIX-1)+PBT(1X=-2)1/2,
DY=YB{1X)~YBI{IX~-1}
IF{CBIIX~1)sGEDY) GO TO 90
ALL=PBL(IX~1)

ALT=PBT(IX~1)
YPC=YB(IX~1)+CB{IX~1)
IF(YP+GT&YPC} GO TO BQ
C=CB(IX-1)

YBE=YB{(1X~1)

GO TO 100

C=DY=-CB(IX~1)

YBE=YB(1IX)
APL=(PBLIIX=~1)1+PBLIIX)1}/2.
APT=(PBT{IX=-1)+PRT(IX)11/2.
GO TO 100

c=DY -

YBE=YB{(IX~1) .
ALL=LPBLITIX=1}4PBLIIX) /24
ALT=(PBT(IX~1)+PBT{IX))/2Z
AY(C=64283185%ABS({YP-YBE)/C)
IFIALLNE VW40 GO TO 1U2
TLY=AYC

GC TO 104
TLY=TANCALL } ZALL*AYC
SLB=SQRT({1e+TLY#%2)=~TLY
CL=COS{ALL)}

TLP=COS{SLB*APL)
L2=COS{SLB*ALL) **2
TPLEIIPl=SQRT‘CL2~CL**2*CLP**2l/(CL*CLP)
IFLALT«NESUO} GO TO 1uUb
TLY=AYC

GO TO 108
TLY=TAN{ALT}ZALT#AYC
SLB=SQRT(la+TLY*%2)-TLY
CL=COS{ALT)

CLP=COS(SLB*APT)
CL2=COS{SLB*ALT)I%%2
TPTECIP)=SQRTIICL2-CL*¥¥2%CLP#%2) /7 (CLACLP )

G0Q81240Q
00081250
00081260
QG0B1270
V0081280
ag081290
00081200
000811310
000811320
30081330
00081340
00081350
QUQC8136¢Q
20081370
J00Bla8g
000813%0
00081400
00081410
00081420
00081430
00081440
00081450
00081460
Q00081470
Q0081480
00081490
00081s50G0
00081510
00081520
00081530
00081540
00081850
00081560
00081570
00081580
00081590
00081600
00081610
00081620
00081630
00081640
00081450
00081660



T3

C»

20

30

RETURN
END

SPF

SUBROUTINE SPF
#SPF#% CALCe THE DERIVATIVEL OF F VALUES

COMMON/DAT/ DA(S5000)
DIMENSION  W(1U) sWDL25)

EQUIVALENCE (DA(1285) sw)

1+ (NEP#NJS)

COMMON/CRG/ PlsPIl&sRCHBETA
COMMON/CFG/ DF1010) +NKB sNKF
COMMON/CPW/ HWSsNTIsNTOsDLI +DLONEZ2NE3

SNESsNTBaNUSNWINVC sNVOsNJICPNJS

LARGE
sOM1 (1706) »EP(30)
sDM3(510} »SRE(51)

s{DA(L1281) »WNu)

s {DAL1930) +uD)

CCKV (1000} +BOUL2000) sFUS(25U00) sFAN(23700)
yDM2 (216941 sPYL(6USL) +CEL(3700)

yDMG(3330) +PF{30910) »EPOI3QIsES(4)CS5(4) 9503010

. CALC SLOPES OF SPANWISE LOQAD bHAPEb

lFtwnw.EQ.o 0y Go Tec 170
ic=1

DO 150 IW=]sNW
L=W(Iw)+1lel
IF{LeGT41000) GO TO 30

DO 20 IE=1,NEP
EPL=EP(IE) %%t

SUIEsIW)=~EPL/SRE(IE)

IF(IWeEQel} GO TO 20

S(IEs IW}=S{IEsIW)+SRE(IE) *W( IWI*EPO(IE)
EPO( IE)=EPL '

60 To 150

[F(WD{IC)eEQeUsU} GO TO 60
ES{11=wD(1C+2)}
ES(2)=wD(IC+3)

CS5(1)=1.

CS(2)==1e

00081670
20081680
J0081690
00081700
00081710
00081720
Q0081730
00081740
00081750
00081760
00081770
0U0B1780
00081790
00081800
00081810
00081820
00081830
00081840
00081850
030081850
00081870
00081880
00081890
00081900
00081910
00081920
00081930
00081940
00081950
00081960
00081970
00081980
00081990
0U082000
00082010
00082020
00082030
00082040
00082050
00082060
00082070
JO0B82080
00082090



9ct

GO To 90
60 ETAB=WD(IC+1}
RI=WD([C+2)
RO=WD( 1C+3)
ES(1)=ETAB-RI[
ES{2)=sETAB
ES(3}=ETAB+RO
“Bl=l.-ETA8
ERUSEB1~RO
RR={RI+ROI/(RI*RO)
IFIES(1)eGF04U) GO TO 70
ES(1)1=04Q
ES(4)=040
CS(1)=14/R1
C5(2)=-RR*EB]
CS{3)=(RR~CS5( 1)) *ERD
CS5(4)=1e-ETAB/RI
NP =4
GO 7O 100
7O IF(ERO«LT40eQ} GO TGO 80
CS(1)=EB1/RI+1.
CS(2)==-RR*EB1
CS{3)3EB1/RO~1e
NP=3
GO T0 100
B0 CS(1)=EB1/RI+1.
C5(2)==Cs(1)
90 NP=2
100 DO 145 1E=1,NEP
SITEYIW)=0e0
ETA=EP(IE)
IF(ETASEQeQeQ! GO TO 145
ESZ2=2+#ETA/SRE(IE)
DO 140 K=1sNP
AES= ACOS{ESIK))
SES=SQRT{1e-ES(K})*%2)
IF(SESeEQeSREIIE)} SES=SES+e0UQUUL
E1=ES(K)*SRE(IE)
E2=ETA  %5ES :
E=ABS((E1-E2)/(E1+E2}}
IFIKeEQe4) GO TO 110 -
IFIWD{IC)eEQaOeU) GO TO 120
110 PS=(ALQG(1+/E)~ESI*AES)/P]

00082100
00082110
00082120
00082130
00082140
00082150
00082160
00082170
00082180
00082190
00082200
00082210
00082220
00082230
00082240
00082250
00082260
00082270
00082280
Gu082290
00082300
0006z 410
00082320
00082330
000821340
00082350
00082360
00082370
20082380
)0082390
V0082400
00082410
00082420
00082430
00082440
00082450 -
00082460
00082470
00082480
00082490
00082500
00082510
00082520



120

130
135
140

145

150
Cw

160

170

Lt

200
202

204

208

210

GO TO 140
IF(ABS{ES{K)~ETA) e GT404000001) GO TO 130
EX=-ES(KI*ALOGIES(K)**2}
GO TO 135
EX=ES(K)*ALOG(E)+ETA*ALOGIABS( (SES+SRE(IE) )/ {SES— SRE(IEN)))
PS=(EX+ES2HIESIKIRAES~SES) ) /(PI#{1e~ES(K)})
SUIEsIW)=SCIEs IW)+CS(KI*PS
CONT INUE
IC=1C+5
CONTINUE
CALC THE DERIVATIVES OF F VALUES
DO 160 IE=1NEP
K=NKB+NKF
D0 160 lu=lsNU
PFIIESsIUY=040
DO 160 IW=1sNW
K=K+1
chlE.IuiathIF.IU)+CKVtK)*5tIE.Iw1

G0 To 220

FIND SLOPE OF COEF. IF SPANWISE DISCRETE VORTEX
DLA=«625%DLD '
OLB=DLA+DLO
NE7=NE3+4
NE6=NE3+3
K3NKB+NKF
DO 214 IUs1sNU
K=K+2
PFeLoIUY=(CKVIK-1)-CKVIK}}/DLA
PF(Z,IU)-(CKV(K—II-CKV(K+11IIDLB
DO 212 IE=3sNJS
K=K+1
IF(IEWNESNJS) GO TO 200
PFIIEsTUI=040
GO TO 212
TFLIE~NES) 21022089202
IF{IE«NENET)Y GO TO 204
PFLIE»TU)I=(CKVIK)I=-CKVIK+1})/DLI

Go To 212 -
PFIIES 1U)=(CKVIK-11=CKV(K+1))/{DLI+DLD)
GO TO 212

PFLIEs IUI={CKVIK~- 1)-CKVIK)}/DLO

GO TO 212

thIE.1ur={c;vq;—11:{KV!Kr1})(}DL0+DLO)

00082530
00082560
00082550
00082560
00082570
00082580
00082590
00082600
00082610
00082620
00082630
00082640
00082650
00082660

. 00082670

00082680

"D0082690

30082700
00082710
00082720
00082730
00082740
00082750
00082760
00082770
00082780
00082790

- 00082800

00082810
00082820
00082830
00082840
00082850
Q0082860
00082870

00082880
00082890

00082900
00082910
00082920
00082930
00082940
00082950



get

Ce

C%

10

CONTINUE

CONT INUE

RETURN

END

IDRAG

SUBROUT INE IDRAG (BCLsFCLCDI)

CALC INDUCED DRAG
COMMON/DAT/ DA(5000)
EQUIVALENCE (DAL1) sAR) » (DA (2} s SPAN?
COMMON/CRG/ P1

COMMON/ CFG/ IDBs IDF
COMMON/CPN/ HWssNTIsNTOsDL1 sDLOINE2SNE3

LARGE CM1164496)ETI52) sCM2124712) 2CNCCOL52) y(M31104)
sCLSL104)  »051(104) vC1102) yCM4(2086)

LARGE CM5(1081212E0CH1U2)  +QL102} sPLTIU29102)
INITIAL

Y2=S5PANKE2

RAREA= BZIAR

HR A= RAR

NVT=NE2

IF(IDBeNESsU) NVT=NVI+]
IF{IDFaNESQ)Y NYT=NVT+1
IV=NVT
MEF=NE2~-NE3-2
SETUP SECTION LOADS AND ARSCCISA ON LEFT SIDE
DO &0 I=1sNE2Z
IF(IDBEG.U)Y GO TO 10
iif%;“g'}} Go 10 lov'Ls(xv%—Bu_iczAtuA

IFLIDF.EQ.0) GO TO 40

A
ég(;ONEE‘ 20’39’,02@ ng\;v)zcmccu¢(g)#DLI*HRA

IV=IV-17 -  3e CLS{IV)T FCLx HRA
o 4o cus(rv)= CHCeH(T)RDLE * HIZA
IF{1«EQeNE2) CLSUIVI=CLS{IVYI/ 3.

‘00083200

00082960
00082970
00082980
00082990
70083000
0083010
00083020
00083030
00083040
00083050
00083060
00083070
00083080
00083090
00083100
00083110
00083120
00083130
QUOB3140
00083150
00083160
00083170
00083180
0008319 4 ;5
00083210
00083220
00083230
00083240
000837250
00083260
00083270
00083780
00083290 _
00083300 83235
00083310
00083320
00083330 _
00083340 23%°%
00083350, .. ¢
00083360
00083370 4.5 e
00083380



62t

50

60

70
C*

80
Ca

CH
90

Ccx

100

110
120

*DECK

'a¥ala!

[v=lv-1
CONT INUE

NVT=NVT -1

DO 70 I=1sNVT

EOCITI={1e~ET(1}/24

, SETUP SECTION 'LOADS AND ABSCCISA ON RIGHT SIDE

NN=NVT+NVT

IV=NVT

15=NVT+1

nO 80 I=15sNN :

EOC{I}=1e~EOC(IV}

CLSII+1)=CLS(TV]

[Vvalv=~1
CALC EMINTON-LORD Q AND P MATRICES

CALL EMLQP (NN) '
INTEGRATE SECTION LOADS CURVE

NX=NN+1

§5111=CLS5¢1)

DO 90 .1=2sNX :

SS{I1=55{I-1)+LLSL )

DSS=SSINX)

CALC INDUCED DRAG COEF
DO 100 N=1sNN
CINI=SSINI~DSS*Q(N)
SUMBSU.O
DO 120 M=1sNN
SUMC=040
DO 110 N=1sNN -
SUMC=SUMC+P (MsN) ®#C (N}
SUMB=SUMB+SUMC*C (M)

CDI=04e*DSS#®2/PI4SUMB*PI 1/ B2%.25/RAREA

RETURN

END

EMLGQP

SUBROUT INE EMLAP{NN)

COMPUTES COEFFICIENTS FOR EMLORD EQUATION

00083390
00083400
00083410
00083420
00083430
00083440

00083450

00083460
00083470
00083480
00083490
00083500
000813510
00083520
00083530
00083540
00083550
00083860
00083570
00083580
00083590
00083600
000832610
00083620
00083630
00083640
00083650
00083660

00083670
00083680
. 00083690
‘90083700

0083710
00083720
00083730
00083740
00083750

00083760

00083770
00083780

" 00083790

0L0B3R00
00083810



OtE

COMMON/ CRG/ P

DUM( 102624
X0C1102) +QL102)

LARGE .
L ARGE sPLI0D22102)YsRB110291021Y
* START
» SETUP MATRIES P AND B

NO 100 N=1sNN

X=X0C(N)

AVz]e=2e®X

ANG=ATAN2ISQRT ]+ —XV¥¥2)3XV)
QfN)=(ANG—Z.*XV*SQRT(X-X**ZI)lPI

DO 70 M=NsNN

¥Y=X0C({M)

IF{M=-N} 30220930

Bi(MsN)=1a0

GO TO 40

BtMsN)I=0e0

E={X-Y)#®%2

E1=K+Y-2 sk XHY
E2=24#SQRT(X2Y*(la-X)#{1la=Y])

1F{EY 60150460

P{MeNI=EL*E2

GO TO 70

PIMINI=E/ 2« #ALOGLIE]L- E2}/‘E1+E2))+EI*E2
CONT I NUE

- NK=N-1

C
C
C
C
20
30
40
50
&0
70
80Q
90
100
C
*DECK
C
C#
C

IF(NK) 100100480

DO 90 M=1sNK

EzP{NsM)

P{MeN)=E

B(MsN)I=0e0

CONT INUE
* ~ SOLVE SIMULTANEQUS EQUATIQONS FOR COEFICIENTS
CALL MS0OLX ‘NNONNsNN;P.B$10ZI
RETURN

END

SKINF

SUBROUTINE SKINF

CALC S5KIN FRICTION DRAG

COMMON/DAT/ DA(S000)

00083820
000824830
00083840
00083850
Q0083860
00083870
00083a80
00083890
00083900
00083910
00083920
00083930
0U083940
00083950
00083960
o00B39TO
00083980
00083990
00084000
20084010
30084020
00084030
00084040
00084050
00084060
00084070
00084080
00084090
00084100
00084110
00084120
00084130
00084140
00084150
00084160
00084170
00084180
00084190
00084200
00084210
00084220
00084230
00084240



TEL

20U

DIMENSTON XTRLU1)sTCM{1}

(DAL 1) 9AR)

s {DALLS8LYsPFS)
+ ({DALGIED ) s TAU)
2 (DALAUUSY» TLB)Y

EQUIVALENCE

1+ {DAC4IBOY»TFS)
29 (DAL4LIBL )¢ XKS)
39 (DALSY»TILF)

» (DA 21 s SPAN)

COMMON/CSF/,CIDISl’NS(S)-SA(5!-TLN(52);TLP(2219TLN

. TABLE DATA
DIMENSION TAUT(10) #ORTI(10) RKI(10}
NDATA TAUI/Z «001 2o 002 » 2 U3
1+4e008 se0)2 s+ 016 24020
DATA DRTI/ 950 9720a - +590
1!365. OZSUG ’115. !55.
DATA RKI /7 040 2504 +100,
1!150.» D1750 ’200. 1250.
DATA  RXTRI/ 670000s +670000s  +670UQU.
12640000, »5TU000 « 2460000« + 280000,
. INITIAL
IFITFSeEQeDa0) GO TO 400
CALL SETSF

SREF=§PAN**2!AR

FREESTREAM PARAMETERS
RTF5=17164#TFS
RHO=PFS/RTFS
XM=XMACH
IF (XMeEQe0e0) XM=oU5

T UFS=SQRT{144#RTFS) ¥XM

C*

XMU=2,270E- B*TFS*&ORT(TFS)/lTFb+198-6)
R=RHO*UF S/ XMU
GM1=e2#*XM
GM2=GM1¥ XM

TURBULENT PARAMET&R&
TRTT=1e++8B%GM]1
A2=0GM2/TRIT

" SRXTRI{10)

e 004
se()2%

+1525
225,

’120.
2300

1660000,
31400004

& s {DALLY s XMACH)
»(DAL4TB2)sCKAF) s (DAL4983)»TRID)
s (DALLTTO) s XTRL) 9 {DA(4995) s TCM)
}(D&{4996},¢¢Mv)

» 28/

!10./

!350.!

‘;SQOOOo/

0V0B4250
00084260
00084270
00084280
00084290
000846300
00084310
70084320
20084330
00084340
00084350
000841360
00084370
000841380
00084390
00084400
00084410
QUOBL420
00084430
00084440
00084450
00084460
00084470
C0084480
00084490
00084500
CO084510
00084520

00084530

000B4"40
0u084550
00084560
00084570
00084580
00084590
00084400
00084410
00084620
DUOB4E3D
0O0B4&4E4LY
00084650
Q0084860

00084670



2te

CH*

C»

s

60

70

75
80

B=l1le+GM2)}/TRTT~1.
DENO=SQRT(B##2+44#A2}
ALP=12+.%A2-B)/DENO
BET=B/DENO
Cl=e242%{ ASIN(ALP)I+ ASIN(BET))/5QRTIGM2)
C2=¢ T6*ALOGLO(TRTT} -

LAMINAR PARAMETERS
TRTL=1e+¢851%#GM]
TST=le+e 72%{TRTL-10)
TS=TST#TFS
AMUS=2,270E-8#TS%SQRTITS)/1TS+198,46)
CS=XMUS/XMU/TST
SRCS=SQRTICS)

FLAT PLATE NATURAL TRANSITION POINT
TEFITRINSLT4040) GO TO 60

SMOOTH

CALL COD {10sTAUI sDRTI1»TAUSDRT)

RTTR=163++DRT
RATR={RTTR/ 46564 )1#%2/C5
1F{ XKS+EQeUe0) GO TO 6U

ROUGH
RK=R*XKS
CALL COD (10sRKIsRXTRI*1sRKIRXTX)
RXTR=RXTR*RXTX/ 670000
RTTR=e664*SQRT (RXTR}#SRCS

: NOe« OF COMPONENTS LOOP
SAT=0.0
CFT=040 .
DO 300 1=1+5
IFICIDI1)4EQe0Ue0) GO TO 300

CALC FORM CORRECTION AND AREA RATI1O
AX=1e0
IF(CINII)I=24) 80»70975
XK=10+CKAF*TCM‘l)+606*TCM[i)**4
GO YO B8O
XK=1.+1¢5*TCM(II*SQRT(TCMi!l)+7-*TCM[I)**3
SRE=SA{ IV /SREF*XX )

NOs OF SEGMENTS PER COMPONENT
IF{Ie+FQel) TL=TLB
IF(T4EQe?2) TL=TLF
IF{I+EQaD) TL=TLN

00084680

00084690
00084700
00084710
00084720
00084730
00084740
00084750
00084760
00084770
00084780
00084790
00084800
00084810
00084820,
00084830
00084840
00084850
00084860
00084870
00084880
00084890
00084900
00084910
00084920
0V0B4930
00084940
00084950
00084960
00084970
00084980
00084990
00085000
00085010
nD0BS020
»0085030

. 00085040

00085050
00085060
00085070
00085080
00085090
00085100



£et

Cw

. 9%

NSC=NSET)

M) 290 [S=1+NSC
tF(IeEGQe3) TL=TLWIIS)
IF{IeEQe#) TL=TLP(IS)
Th=TL/EeONY

CIF(TRINGE.DG40U} GO TO 90

RXTR:R*XTRL(I]*TL

‘RTTR--&&Q*SQRT(RXTR!*SR(b

90

XTR=RXTR/R
CFRDX“Z-*RTTR ‘
‘ _lTERATE FOR CFS (SMOOTH}
FP=0.0.
FM?D.Q.
Ip=1
F=+001

C CO=100.

100
110

120

130

sL=TL :
IF(CFRDXeLESQ40) GO TO 95
CFDO=(C1/(ALOGLO(CFRDX)=C2) ) ##2

"RDXx=CFRDX/CFDQ

DX=RDX/R

SL=TL~XTR+DX

RLS=R#SL

IFlABS(I-—CF/COJ.LT.U ool)y GO TO 170

- F= ALOGIO(CF*RLS!-CIISQRT(CFI-CZ

IFIFY 1102170120
FM=F
CM=CF

‘GO TO 130

FP=F:

CP=CF

IF({IP.EQeQ) GO TO 140
I1P=0 '
CF=.007

" 60 TO 100

140

150

IFC(FPAFM) oL T+0e0) GO TO 160

WRITE (6¢150) 1

00085110
00085120
00085130
00085140

00085150

00085160
00085170
00085180
00085190
00085200
00085210
00085220

00085230
00085240

00085250
QuUDBS 260
00085270
00085280
00085290
00085300
000851310
00085320

90085330

)0085340
00085350

- 00085360
- 00085370

00085380
00085390
00085400
00085410
00085420
00085430
00085440
00085450
00085460
00085470
00085480

00085490

FORMAT (51H0 *» SKINF * NO SOLUTION WITHIN CFS LIMITS * COMP.-.IS}00085500

TF5=0e0
A0 TO 180

00085510
00085520

- 00085530



1%

C»

C»

160

170

180

200

250

27U

280

290

300

310

COo=CF

CF={CM+CP1/ 24
GO TO 100

CFS=CF®5L/TL*SRK

CFR=0aU

IF(XKSeEQeU«Q) GO TO 284U
ITERATE FOR

DX=0e0

IFLIXTR/TL

1p=1

DX=XTR/ 240

F1=1e89+1¢62%#ALOGLO(DX/XKS)
F2=SQRT(F1)
CFzle/(TRIT#F2#F1%%2)

DXO=DX

RDX=CFRDX/CF

DX=RDX/R

IF(ABS(1-—DXIDXO).LT-O-UUI)

Ip=lp+l

IF(IP.LEL100) GO TO 200
WRITE (6+250)
FORMAT (51HO #% SKINF * NO SOLUTION WITHIN CFR LIMITS * COMPe=»15)

CFR=0.0

GO TOo 280

SL=TL-XTR+DX
F1l=1489+162#AL0GI0{SL/XKS)
F2=SQRTI(F1} '
CF=le/ {TRITRF2RF1%%7)
CFR=CF#SL/TL*SRK

SuM SKIN FRICTION DRAG

CFU=CFR

1F{CFR«LTsCFS) CFU=CFS
CFT=CFT+CFU

CONTINUE

SAT=SAT+5A(1)

CONTINUE

WRITE (63310) XMACHsTFSsPFSsXKSsTAUSSREFSSATHCFT

YelTe0eVQULY GO TO 270

GO TO 270

00085540
QU085550
00085560
V0085570
00085580
00085590
00085600
00085610
00085620
00085630
70085640
0085650
00085660
00085670
00085680
00085690
00085700 -
Q0085710
00085720
00085730
000895740
00085750
00085760
00085770
00085780
00085790
GuQ8sSgs00
00085810
00085820
00085830
00085840
00085850
00085860
00085870
00085880
00085890
00085900
00085910
00085920
00085930
00085940
00085950

FORMAT (23H1 #% 5KIN FRICTION DRAG/1HO 24X s SHMACH=sF Ta 354X e SHTEMP=+00085960



GEE

1 F9-3|&X96HPRESS'yF10 4% s AHE ST sFQabraX s aHTAUS sF T8/

2 C19HO #* REFERENCE AREA=4F10e3/721HU * WET SURFACE AREA=,F10e3/
3 29H0 * TOTAL SKIN FRICTION DRAG=sF1045)
C -
400 RETURN
END

#DECK SETSF

SUBROUTINE SETSF
c
Cw , SETUP SKIN FRICTION DRAG INPUT DATA
C
COMHONIDATI DAISOOO)
C
DIMENS ION x31<1>'v31111
C : ,

EQUIVALENCE {DA(2) +WS) s{DA(19) sPVPC) {DAL2500) sPHT)
1+ (DA 2502)sPOY) »(DA(339213YNO) s(DA(34001+XB1} +(DA(3550)+YB1)
2+(DAL2492) sPDA) . . _

C . .

COMMON/CFG/ IDBsEDF»IDW+IDP » IDN

COMMON/CPB/ DB1(12)+548

COMMON/CPF/ DF1(12}sSAF
COMMON/CPW/ DW1{31s0L1+DLOY NE2»NE3sDW2(5) sNVSW

COMMON/CPP/. DP1(3J’DLP-DP2l41rNVbP

COMMON/CPN/ DN1sNP1

COMMON/CSF/ CID{5)sNS(6)sSAIGsTLW(G2) sTLP(22)»TLN

C . ,

LARGE -~ - DM1(51804) sXTLVW(52) sDM2{12764) s XTLTW(52)

| . +DM3(10522)9XTLVP(22}
C
c ' FUSELAGE S3ETUP

CID‘].]:Q.O ] '

IF(IDBeEQeQ) GO TO 10

CIDI1)=3.0Q

- NS(11=1
‘5A(1)1=5SAB
c _ FANPGD SETUP

10 CID(2)=0.0
IFUINFWEQ.0) GO TO 20
CI0{2)=340
NS{2)=1
SA{2)=SAF o
C . WING SETuUP

V0085970
00085980
00085990
00086000
00086010
00086020
00086030
00086040
00086050
00086060
00086070
00086080
00086090
00086100
00086110
00086120
00086130
00086140
00086150
00086160
00086170
00086180
00086190
00086200
00086210
000867220
00086230
00086240
00086250

00086260

00086270
00086280

00086290
‘00086300

00086310
V0086320
Q0086330
300861340

30086350

000861360

00086370

000861380

 00086390



ott

20 CID(31=0.0 00086400

IF({IDW.EQsQ} GO TO 40 00086410
CIDt3)1=2.0 00086420
NS{3)=NE2 00086430
NEHSNE3+3 00086440
NE1=NEZ2+1 00086450
NVSH=NVSW/2 00086460
TWS=WS+WS "~ 00086470
D54=TWS*DLO 00086480
TLW(1)= (XTLVWINEL)+XTLTWI(2)1/2,60 00086490
SAU3)1=TLW(1)#D54/240 00086500
DO 30 [=2sNVSH - 00086510
IF(I1+GTeNE6) DS4=TWSDLI 00086520
TLW T =XTLVYW ) - 00086530
SA(3)=SA{3)+TLWLI)*DS4 00086540
30 CONTINUE 00086550
IF(IDBeNE«O) GO TO 40U 00086560
TLWINF2)=(XTLVWINE2)+XTLTWINE2)) /2.0 00086570
SAU3)=SA{3)+TLWINE2}#DS4/240 00086580
PYLON SETUP 00086590

40 CID{4)1=040 Q0086600
IF(IDPL.EQ.O) GO TO 60 00086610
CIDL4)Y=220 00086620
NVPC=PVPC 00086630
N5(4)=NVSP~NVPC : 00086640
DS4=4 o #PHT *DLP : 20086650
NSX=NVPC+1 : 10086660
1C=0 00086670
SA{4)=0s0 00086680
NO 50 I=NSXsNVSP 00086690
IC=IC+1 00086700
TLRP{ICY=XTLVP(IY . ‘ 00086710
SALGY=SALLY+TLRPUIC)I#NSL ' : : 00086720
SO CONTINUE | 00086730
IF{POYeEQeOe0sANDePDASEQeUe() SAL4)=5A(4)/2.0 00086740
NACELLE SETUP 0U086750

60 CIN(5)=0.0 00086760
IF(IDN.EQ.O)Y GO TO 70 00086770
CIDI5)=2.0 00086780
NS(5)1=1 - 00086790
TLN=XB1(1) : 00086800
IF(XBI{NP1)«GTaXB111}} TLN=XBL(NPL} ' 00086810

SAL5)1=12.56637*YB1(1)*TLN 00086820



LEC

10

*DECK

CHRER

100
110

120
200
210
220
230
250
155

260
265

280

285

290
295

IFlYNO-EQ-U-O.AND-PDA.E0.0.0l SA{5)=5A1(5)7/2.0
RETURN

END

coD

SUBROUTINE COD {NT*XIsYTsNASXOsANS)

A CONTROLLED DEVIATION ITERPOLATION METHOD
DIMENSION . XI(1) CaYI1) »X0(1) sANS{1)
DATA XK/0e57

N=NI -
DO 910 1E=1,4NA

'X=XO( IE)

TFIN=21110+120+200
Y = YI(N)
GO TO 200

Y = (YI{ZI—YI(II)/(XI(Z]—XI(]I}* ix—x](l)) +YI{1)

GO TO .900
J =1
IFIXIIJ!-K)Z30:220;250
Y =¥YI()
Go TO 900 -

J = U+l
iF(JnN)210-210¢250
IF(J-2)220¢155’260
J =13
JJ =1
GO TO 285 ‘
1IF{J~NY280+265+ 110
4 = N-1
JJ = 2
GO TO 285

JJ =
IF(N—3)290-290’295
3

J-1
K—-1
J+1

Xe=XIi{M)
X=XI(K}

tonounoH

J
K
M
L
A
A

on

1
_2

00086R30
00086840
00086850
00086860
00086870
00086p80
00086890
00086900
00086910
00086920
00086930
00086940
00086950
10086960
30086970
Q0086980
(0086990
00087000
00087010
0087020
00087030
00087040
Qop87050

‘00087060
- 00087070

00087080
00087090
00087100

00087110

00087120
00087130
00087140
00087150
00087160
00087170
00087180

-00087190

00087200

00087210

00087220
00087230

- 00087240

00087250



gtE

305

310

315
320

330

350

4Q0

410

900
910

GROUP=
OWNER=

3 X=XItJ4})

L (X=XTCRIVZ (XTI =XT(K))

S = AL®YI(J)+{(1e0-ALI*¥YI(K)

Cl= AZRA2Z7{(XTIMI=XT(KII#IXT(MI=XT(Ud))?
C2= A1#AR/{AXTARI=XT(MYI*®IXT(RI=-XICUN))
C3z AZ2%AL/ZLAXTCA}=XT (M) I (XL =XI(KI D
Pl = CI#YI{MI+C2¥YI(K)}+CA®YI{J}
IF(N-31305+305+310

p2 = Pp]

GO T0 315

AL = X=XI{(L)

C4= A#*A3/(lXIlK!—XI(J!!*(KI‘KI-KI(L!)I
ChH= AZ*Aﬁf((XI(JI-X[[K!l*(XI(JI—XI(L!l)
Ch= A3*A2/((XI(LI-XI(K)1*(XI(L3—XI(J|1!
P2 = CQ*YI(K1+C5*Y1(J)+C6*YI{L‘

GO To (3204330035019 J

won

A
A

p2 = P1

AL = (X=XT(1))/(XT{(2)~XT{1))

S = AL¥YI(21+ (leU-ALI*YIL1)
1= S + XK#(P2-35)

50 Ta- 350

Pl = P2

AL = (X=XT(N=13}/{XTANI-XT{N=-11)
S = ALRYI(N} +(1eU~ALI*YI{N-1)
P2 = S+ XK*(P1l-S)

£1 = ABS{P1-S)

£2 = ABS(P2-5)
IFLE1+E21460094005410

Y =5

GO TO 900

BT = (E1*AL)/{E1¥AL+{1.0-ALY®E2)
Y = BT#P2+{1+0-BTI*P1
ANSC{IEN=Y -

CONT IRUE

RETURN

END

121AEROD

ReleSMITH

ACCOUNT=482511

WRITE

LIBRARY=A04RCS

REPLACE SUBSET=UPDATPL
COPY 1 F FROM FILE=NEWPL

00087260
20087270
)00B7280
00087290
00087300
00087310
0U0B7320
000871330
00087340
00087350
00087360
00087370
00087380
00087290
00087400
00087410
00087420
00087430
00087440
00087450
00087460
00087470
00087480
00087490
00087500
00087510
00087520
00087530
00087540
00087550
00087560
0U087570
00087580
00087590
00087600
00087810
00087620
00087630
00087640
00087650
90087660
)0087670
V0087680



bEE

REPLACE SUBSET=0BJECT
COPY ] F FROM FILE=LGO
END,

00087690
00087700
00087710
00087720





