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The main assumptions used in developing the theory are as follows:

This document describes 1n detail the necessary information for using a com-
puter program to calculate the aerodynamic characteristics of upper-surface-blowing

The program is based on the inviscid
wing-jet interaction theory of Lan and Campbell, and the jet entrainment theory of Lan.
In the interaction theory, the flow perturbations are computed both inside and outside
the jet, separately, and then matched on the jet surface to satisfy the jet-boundary
The jet Mach number is allowed to be different from the freestream value
These jet-houndary conditions reguire that the static
pressure be continuous across the jet surface which must always remain as a stream
These conditions, as well as the wing-surface tangency condition, are satis- |
The detailed formulation of these boundary condi-
tions is based on the quasi-vortex-lattice method of Lan.

(1) the flow

. perturbations, both inside and outside the jet, satisfy the Prandt]-Glauert equation
. and a1l boundary conditions have been 1linearized; (2) the jet is either of the
" rectangular or circular shape with constant cross section and constant properties in

the unperturbed flow for the purpose of interaction calculations; and (3) no fuselage, |

nacelles, or wing thickness are accounted for.

The program is written in Fortran Tlanguage and runs on CDC 6600 and Honeywell

66/60 computers.
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It is available from COSMIC of the University of Georgia, Athens,
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A COMPUTER PROGRAM POR CAT.CULATING ARRODYNAMIC CHARACTERISTICS
OF UPPER-SURFACE-BLOWING AND OVER-WING-BLOWING CONFIGURATIONS
by

C. Bdward Lan
Greg L., Filluman

University of Kansas

and
Charles H. Fox, dJdr.

NASA Langley Research Center

INTRODUCTION

This document describes in detail the necessary information for
using = computer program to calculste the aercdynamie characteristics
of upper-surface-blowing (USB) and over-wing-blowing (OWB) configu-
rations. The program.is based on the invisecid wing-jet interaction
theory deseribed in references 1 and 2, and the Jet entraimment theory
developed in reference 3. In'thE.interaction theory, the flow
perturbations are compﬁted both inside &nd oubside the jet, separately,
and then matehed on the jét*suiface‘to'saﬁisiy'ﬁhé jet—boﬁﬁdary
conditions. - The jet Mach number is allowed to be different from the
freestream value {Mach-number'nbhuﬁifdrﬁitY). :Theéé:jetfﬁéundéry"

conditions reguire that the stabtic pressure be continuous across the
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jéfvsurface vhiéh.must always remain as a stream surface.  These
condition55-as'weil as the wing-surface tangency condition, are
satiéfied éhly in the lineﬁrized sense, Thé detéiled formulation
of these boundéry_conditions is based on the quasi-vortex-lattice
method (referéncé.h). | |

The main assuuptions used in developing the theory are as
follows: (1) the flow perturbations, both inside and outside the
jet, satisfy the Prandtl-Glavert equation and all boundary conditions
have.been linearized; (2) the jet is either of the reetangula; or
circular shape with constznt cross section and constant properties
in the unperturbed flow for the purpose of interaction calculations;
and {3) no fuselage, nacelles, or wing thickness are accounted for.

The program is written in Fortran langusge and runs on CDC 6600

and Honeywell 66/60 computers. It is availsble from COSMIC of the

University of Georgia, Athens, Georgia.




A cross sectional aféa'of'the jet ‘ ' : f?}

Gp st costrictent = Y,/

M,  Mach number of the jet
M Mach number of the freestream
Py s Jjet total pressuré

P freésﬁrgam total pressure

q freestream dynamic pressure

S wing area

T temperature of the jet (total)
T freestream total temperature

v jet velocity

v freestream velocity
"AR wing aspect fétio
L.E. . leading edge. . = - .
T.B. trailing edge

et denstty

. Treestresnm density
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COMPUTER PROGRAM.DESCRIPTION

o bl .

Program Capébilitiés

P

This computer program provides a theoretical method for determining ‘ &

,h i ..,_.:._..»_,.,,‘.'L-L_:r_;f‘f-_.h‘:‘..,;._;,v‘_ g

the aerodynamic characteristies of arhitrary'wings.under the influence
of a single centered jet or a pair of jets blowing on or sbove the o .' __ _ '?m
plane of the wing. The progrem is applicable to both USB and OWB .

configuretions. The most important characteristic of the program is

! the ability to account for both the jeb entrainment and the inviseid

wing-jet interaction processes in calculating the aerodynamic charac-—
teristics of the wing. The entraimment theory is spplicable to
compressible heated jets and the interaction theory can be gpplied

to jets with Mach number nonuniformity. The following is a list of

the aerodynamic characteristies the program will caleulate:

1. Spanwise and chordwise pressure distributions, ACP, across
the wing for both the jet-on and wing-alone cases.

2. The spenwise distribution of sectional 1ift, induced-drag
and pitching moment coefficients dwe to eirculation for
both the jet-on and wing alone cases.

3. The totel 1lift, induced-drag and moment coefficients due

t0o circulation when both entreinment and interaction are
accounted for.

4. TFor OWB configurstions, the totel .ift, drag and moment
coefficients due to circulation are calculated recognizing

: only eatrainment effects, thus establishing the relative

importance of entraimment snd interasction for a partiéular

configuration.




' '.1-'-:';5due to coanda turnlng of" the Jet.

30 total force and moment coefnclents for the W:Lng a.lone

.Wj_.ng-'—J et_ " Geo‘metrg Limitations =

As already mentloned th:Ls program can 'be appl:.ed to confz.gu—-

'vratlons whlch employ a, s:.ngle ,jet centered on or above the rogt

© ‘chord of ’che planfom or two Jets symuetrlcally locect'.ed on the Jeft and

r.a.ght; wing, ‘respect:uvely. The jet cross-sectlon shape may' be rouncl
or rectwgtu.a‘r. 'l‘he ,je*t: éx::b may be 1ocated in any posa.tlon. relative
to the 'wi-ﬁg 50 long a.s‘the' bottom 'edge o'f the exit is on or asbove
the plane of the wing. It is a.lways assumed that the jet is blowing
parallel to the foot g:hord-of tﬁe “'in,g," No spaﬁwise Jjet-veloeity
components can b‘e accounted for. The jet may have any Mach number
or temperature, although the freestream velocitjr must be su‘bsonic.I
‘l’heA program has pu;'pps_ely been cqnstﬁucted s}AoAthat a wide v@iety
of wing planform georﬁet'ries.ca.n be input. The wing may have Linear
twist and eny conceivable camber desired. The camber may vary
linearly from root to tip. The effect of wing thickness is un-
accounted for, and the wing ceannot heve dihedral or enhedral. ‘The
wing mé& have as many es five separate Tlaps {all plain) and each

may have its own shape and size as well as its OWn-'dé_ﬂection angle

(always positive). The root and %tip chords of the wing and flaeps.

must be parallel to the freestresm. The wing leading end tralling edges

?"'-fFor USB conf:.guratlons the force and moment coeff1c1ents A
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ngy not have any curvature bub can consist of a series of 5traight
lines. These edges ey ‘have slope-discontinuities or step shifts.
This last statement also epplies to the relative position of various

Plap hinge lines to each other. Howevef, oo many points of slope

discontinuities would complicate the geometry input.

Preparation of Wing Plenform CGeometry

In order to prepére the wing planﬁorm.ggometry} the t0p~yiéw

of theﬂrighﬁ half’of wing must be plotted in an X-Y coordinéte system.
(see Fig. 1). The X axis is located a$ the root chord and oriented'
in the streamwise direction. The position of the wing relative to
the ¥-axis is arbitrary, but all pitching moments are calcﬁlated

relative to the Y-axis. Iven if the wing has camber and flap de-

flections the wing should be p;qtted as a flat plate with zero flap
deflection. (see Figure 1(a))

The wing should now be divided into a.number of individual
panels by drawing in break lines, which should be parallel to the
X-axis and extend across the entire wing: (See figure L{b)). These
bredk lines should be drawm from guch discontinuities as 2 slope

b change in the leading or trailing edge or the inbosard and outbhoard

edges of flaps. In addition, lines .should extend from the inboard

Jacryns | Sy

and oubboard edges of the jet exit. If the exit is above the

¥-Y plene of the wing then the teop-view projection of the exit

P < £ SRS A

onbo the wing plane must be used. The Qortion of the wing between:

these two lines i.e. (the pert of the wing under the jet) will be
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referred to as the jet span. In figure 1(b) there are 3 spans within -
the influence of the flap, so there will be 3 flap sections (NFP=3)
even though they represent only 1 flap. The spans are always mmbered
from inboard to outboard and the numerical order of the flap and jet
spans amongst the spanwise sections is 2, 3, 4 in figure 1(b). Of
these 3 spans the jet span is the second from the left so the numerical
order of the jet span is 2,(WJP = 2), The number NJP should not

be confused with the numerical order of the flap and jet spans azmongst

the other spans. The wing may be divided spanwise into as many as 8

individual spans, (Varisbles NFP, NJP, are defined in the input data format)
Once this is done the spans must be subdivided in the chordwise
direction irto individual wing éections. In the chordwise direction
the wing can be divided into a meximum of three sections. (See Fig.
i(e)). Break lines should be drawn from the root chord to the tip
chord along such dicontinuities es the flap hinges-or the aft edge
of the jet exit. These'break lines may exhibit slope changes or a
step jump at the border of each wing spen. This would be the
cese if a wing has two or more fleps whose hinge lines do not lie
upon the same line. If it is possible, it is best to draw the chord-
wise bresk lines such that they lie slong =z constant percentage of
the wing chords. This helps to meske the distribution of wing vortex
elements more uniform. This is the case in figure 1({c), where both
the jet exit and the flap hinge are constant percentage chordwise

lines.

*
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Input Data

Card | Jet Section |Bdge (I) | XZXL(I) | XXP(I) | YL(I) | ZL(I)

:
i
|
{
i
!
!
!

1st

Znd

111 3rd

Lo N R N R S N
~N e~ o NN NN
OOl OOV e O OV s o
OOV O OV O OV O

Figure 2 Input Coordinates For USB Jet Sections
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The wing sections should be nunmbered from inboard to outboard
starting with the most forward row. The jet spsn of figure 1(e) has
been divided into three sections and, glthough the jet exit lies
on the boundary between section 3 and section 8, all three sections
are considered jet sections. Another jet sechion must aiways be added
downstream of the wing with a streamvise length of at least one local
chord length., This section is referred to as the trailing jet section.
The only instance when the Jjet sections do not extend to the leading
edge is when the jet exit is located on or sbove the trailing edge.

In this case only the trailing Jet section is considered s jet sec-
tion. If the jet exit is forward of the leading edge, another Jet
section must be added to include the area between the jet exit and the
leading edge. A maximum of 4 jet sections are allowed, If the Job

to be run is an OWB configuration, then only the X-Y coordinates

of the jet section corner poinis need be defined. However, if the

job is an USB configuration, then the jet sections must be thought

of as rechtangular parslleleplpeds whose lower surfaces are on or

ghove the plane of the wing, and vhose thickness is that of the
rechangular jet exit. Coordinates for each of the four edges of these
parallelepipeds must be inpubt as shown in figure 2. There will be
four cards per jet section. The Jjet sections will be defined starting
with the most forward section and working toward the trailing jet
section. BEven if the trailing Jet is deflected down by a flap de-
flection, the coordinates for this section must be input as if

there is no deflection of the jet and its lower surface remains on

|




the X~Y plane. If the jet exit is on the wing plane, the Z co-
ordinates of the lower surface of each section must always be zero,

even if the wing surface is cambered.

Vortex Llement Distribution

Small horseshoe vortex elements must be distributed across the

entire wing as evenly as possible. This is done by allotting each wing

section a certain number of vortex elements according to the yelative
size of the sections. The bound portion of the vortices are aligned
in a matrix pattern of coluwms and rows within each wing section.
Each wing section must have at least 2 bound elements in the spanwise
direction and 2 elements in the chordwise direction; i.e. each wing
section must be allocated at least 4 vortex elements.

The wing sections are alsc arranged in columns and rows. All

wing sections in the same row must have the same chordwise distribution

of vortex elements. For example, in fig. 1{e) if NW(l) = 2, then
wing sections 1 thru 5 all have Z chordwise vortex elements. If the
wing is divided into 3 sections in the chordwise direction, then
setting WW(1) = 2, WW(2) = 3, NW(3} = 2 should produce good results.
If & wing has no flap and the jet exit is forward of the leading edge,
then there will be no chordwise divisions of the wing, and NW(1) = 5
should produce good results. 1In this case NW(2) and NW(3) would

be set equal to 0.

All wing sections in the seme ¢ .urn must have the same spanwise

——

vortex element distributiom. If, fbglggampleq*iﬁ”?ig} 1{c) M1(k) = 5,

then sections %, 9, and 14 all have L4 spanwise vortex strips. Mi(I)

11
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is always equal to the number of vortex strips plus 1. Narrow wing

sections should have only 2 or 3 vortex strips while wide wing sections

should have % (ML(I) = 5) to 6 (MI(I) = T) strips.

The jet circumference is covered with vortex strips in the
manneyr indicated in Fig. 3. Vortex strips are arranged either in
a rectangular pattern for USB jets or %to form a regular polygon for

OWB cirecular jets. In either case, the inboard and outboard edges

of the jet are alweys normal to the wing plane. Referring tc figure 3,

if 8 vortex sirips are used to model a non-centered jet, in either
a rectangular or circular shape, 2 of the strips will be positioned
to form the inboard and outboard edges leaving 3 strips to span the
top of the jet and 3 strips to span the bottom. In this case the
blown wing sections (jet sections) must also have 3 vortex strips
(ML(E) = 4). Wing and jet vortex strips must alwsys be coordinated
in this manner. The centered Jet configurations must also exhibit
the same spanwise coordination of vortex strips. The following

equations cen be used as a check:

Centered Jet Outboard Jet
o H3J - B8J 4+ 3
ML(1) = =3 ML) g = =3

The chordwise distribution of vortex elements for the wing
sections and Jet sections must also be identical. The trailing jet

section should have 6 elements in the chordwise direction if it is

—rhep
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deflected. If it is wndeflected, 4 elements will suffice. The
maximm number of vortex elements that can be used to model the wing
is 100. The total number of vortices representing the wing can be
determined with the following eguation:

HC

LPANEL = [NW(1) + ¥W(2) + §W(3)1lx[ & (M1{T) - 1}]
y =1

A maximum of 100 elements can be used to model the jet surface.
However, an equal number of jet vortices is used to represent per-
turbations inside the jet region. Thus, the total number of un-
knowns allowed for both the wing and jet is 300.

The number of vortex elements used to represent the outside
(or inside) of the jet surface can be computed as follows:

Centered jet

T
JPANEL = [ & Acy(r)] x [WsJ - 1]
I=1
Outboard jet
HNJ
JPANEL = [ £ NCI(I)] x [NST + 1]
I:

The total pumber of unknowns %o be solved, including the jJet vortices
for the jet flow in the present two-vortex-sheet representation of

the jet interaction, iz then

LTOTAL = LPANEL + 2 x JPAWEL

e e i et o
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INPUT DATA FORMAT

Group 1. Format 1346 1 card

Any title identifying the cases to be run.

Group 2. Format 3(6X,I4) 1 card

A R e P e ‘

ICASE Number of cases to be runm.

NG = 0 if all cases have the same geometry other than
%{ the angle of attack.
- = 1 if new configurstions or different freestream-
jet velocity ratios are toc be treated. 1 ,:*
ISYM = 0 for a centered jet

i

1, otherwvise.

Group 3. Format 8F10.5 1 card.

AM1 Mach number of the freestream ;
AM2 Mach number of the jet flow
VMU Freestream velocity divided by Jjet veloeity. ' ;
TEMP Jet total tempersture divided by freestream total i

temperature. Assumed to be the same as ratio of

freestream density and jet density.

ALP Angle of attack in degrees.
AEL X~coordinate of the wing L.I. at the Jet centerline.
XBT X-coordinate of the wing T.E. at the Jet centerline.

Note: If the thrust coefficient is given, VMU may be computed as

v, 2¢_ (8 /2) 1/2
N I P W
7 =gl i+ lne a,00,70,)

15
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VMU = Vm/Vj
where C_ = thrust coefficient
Sw = wing area used to define C'I"

jet cross-sectional ares

=3
[

If the nozzle pressure ratio, 12 j/pa;-, is given, the following isen-
3

tropic relations may be used.

p Y-1
2 -t' > hld
M2. = S [(=2ady ¢ _ g
i vt ¢ Py ]

T, 1+ Y2
1 2 _®
Too 1+ 1212
2
v, M.
J §  Tso1f2
(5

Group 4. Format 2(6X, Ik) S5Fi0.5
NFP Number of flap sections, including the jet span,

A maximum of five flap sections may be input.

NJP Numerical order of the jet span among the NFP sections.
DF(1) Flap deflection angles in degrees for the flap sections.
i=1, WFP

Group 5. Format TFL0.5 1 card
HALFSW QOne half of the reference wing s&rea.
TWIST Difference in angles of attack at the tip and the root

in deg. Negabive for washoutb.

16
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XJ X, Y, end Z-coordinates of the midpoint. of the jet cross-
YJ section at the exit.

ZJ

RT Jet radius.

Note: The last four variables are needed only for over-wing-blowing
applications. They may be any non-zero numbers for USB appli-
cations, uwnless the rectangular jet is not on the wing.surface
and the entrainment effect is to be accoumted for. TFor the
latter case, these varisbles are used to define the equivalent
cireular jet.

Group 6. Format TF10.5 1 card

TEANGL Trailing-edge helf angle of the airfoil at the jet center-
line in deg. For USE applications, it may be arbitrary.

PTIAL = 0. for clean or full-gspan flap configuration
= 1. for partial-span flap deflection.

USB = 1. for USB applications
= 0. for OWB applications

CAMLER L.E. camber slope at the root leading edge

CAMEET  I.EH, camber slope at the tip leading edge.

CAMTER T.E. camber slope st the root trailing edge

CAMTET T.E. camber slope at the tip brailing edge.

Note: For USB applications, TEANGL may be any value. If the camber

|

TWISTR Incidence angle of the root chord in degrees.

ordinates are to be read in, the leading edge and trailing

edge camber slopes may be arbitrary numbers.

iT
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Note: The following card must be omitted for OWB applications,

Group T FPormat 3F10.5 1l card
CMU Jet thrust coefficient ".;j--_
DFJ  Jet deflection angle in degrees at the trailing edge relative
to the chord line. At smell flep angles, it may be taken as the
sum of flap angle and the airfoil trailing edge half angle. At
large flap angles, experimental wvalues should be used.

T™NJ = 0. if the entrainment is not to be accounted for. Usually
this is the case if the jet is on the wing surface.
= 1, if the entrainment due to an eguivalent round jetb
is to be accounted for when a rectangular Jjet is not on
the wing surface.

Group £ Format 8(6¥X, I4) 1 card

dc Number of spanwise sections. A nstural way of dividing =
planform into seetions is to follow lines of discontinuity, |
such as edges of pertial-span flap, jet boundaries, wing

edge discontinuities, ete. See Figure 1. NC is limited to 8.

M1(1) Number of vortex strips in easch spanwise section, plus one.

. Minimm value for each is 3. Meximum for each Mi(I) is 31.

1-1,§¢ The total number of spanwise strips is limited to 30.

Group 9 5(6X, I4) 1 card

NJW(I) The nuwerical order of the flap and jet spans among '

I=1,NFP the spanwise sections. :

18




Group 10 Format 5(6X, I4) 1 card
Nw(1) Number of chordwise vortex elements in each chordwise section.
WW(2)} The planform is divided into chordwise sections according
wI{(3) to such lines of discontinuity as jet exit, fiap hinge, etc.
If there is only one section, SET NW(2) = TW(3) = 0. For

2 sections, SET NW(3) = 0.

ICAM = ] if the camber ordinates of the alrfoils are to be
read in.
dZC
= 0, otherwise. In this case, the camier functions (E;—)

in close~form expressions are to be inserted manually into
subprograms ZCR(x) and ZCT{X), the root. chord and tip
chord camber functions, respectively.

M Number of camber ordinates to be read in. (Limited to eleven).
Arbitrary if ICAM = (.

dote: Group 11 must be deleted if ICAM = 0.

Group 11. Yormat 8F10.5 L or B cards
Xr{1,T), J=1,IM Non-dimensional x-coordinates to define root
camber.
2c{(1,7), J=1,IM Non-dimensional camber ordinates of the
root chord.
Xr(2,7), J=1,IM Non-dimensional x-coordinates to define tip camber.

Zzc(2,d), J=1,IM Non-dimensional camber ordinates of the tip chord.

Group 12. Format 6F10.5 1 card for each wing section.
. ¥x1.(1) x-coordinate of the leading edge of the inboard boundary
chord of a given spanwise section.
X¥XT(1) =x-coordinate of the trailing edge of the inboard boundery

chord of the same spanwise section.

19
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YL(1)

XXL(2)

KXT(2)

YL(2)

y-coordinate of the inboard boundary chord.

x~coordinate of the leading edge of the outboard boundary

chord of the same spanwise section.

x-coordinate of the trailing edge of the outboard boundary chord

y—coordinate of the outboard bowndary chord.

Group 13. Format 6(6X, IL), 1 card

HNHJ

NSJ

NCI(I),
I=1 ,NNJ

20

Number of jel sections.

Note. The Jjet region sbove or on the wing must be

divided into streamwise sections by following the divided
planform pattern. It is important to start the jet

sections always from the wing leading edge even if the jet exit
is downsiream of the leading edge. The only exception is when
the jet exit is at the trailing edge. In this case,

NNF=1 and the jet section starts from the trailing edge.

NNJ is limited to 4. For the configuration of Figure 1,

NNJ=k.

= Number of jet circumferential strips minus one for & non-
centered jet (always use odd numbers).

= Number of jet eircumferential strips on the half jet plus

one for a centered jet (alwsys use even numbers). See figure 3.
No. of streamwise vortex elements in each section. There
should be NNJ numbers. TFor those jet sections above the

wing, these numbers should agree with the corresponding ¥
numbers of wing vortices. See NW(1). NW(2), ¥W(3) in

Group 10.
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Note: Group 1% must be deleted for USB applications

b L e

Group 14. Format 6F10.5 NNJ cards :
j
XEL(1)
. a
xxT(1)
YL.(1) o

XXL(2) Coordinates ©f bounding chords of the Jet section

xxr(2) projected on the x-y plane. For definition, see Group l2.

¥n(2)

Note. OGroup 15 is to be deleted for OWB applications. :

Group 15. Format LFL0.5 (LXNNJ) cards. é |
XxXn{I) Coordinates of the bounding lines defining the é é
(1) rectangular jet sections in USB applications. ? ) é
YL(I) They are the x—coordinates of the leading and |
ZL(I) trailing edges, the y—coordinate and the z-

I=1,....%  coordinate of the bounding line. The h stream-

wise edges of each section are defined in the

A S e A e s e e o -

order illustrated in figure 2. There are & L

o Iriiin

cards for each jet section. The jet section be-

hind the trailing edge, (trailing jet section),

ek 1 e ea B

should be abt least one locel chord in length. E 3

21
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AT

Group 16 TFormat F10.5 (ICASE-1) cards
ALP angles of attack in degrees. These cards are to be
included only if additional angles of attack for the

same configuration and VMU {NG=0) are to be run.

.
Note: The read statements for the input data in group 3 thru group 15

can be seen in subroutine "GEOMIY" of the program listing along

with a short definition of the parameters to be read in. The

read statements for groups 1, 2, and 16 along with the corres-—

ponding parameter definitions can be seen near the beginning

of the program listing in the main routine.

3
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Pre~Run Check List

-
|
j

Before the program is run, the following checklist should be
completed:
(1) The array, GAMMA, defined in the subroutine "SOLUTH", should
& be dimensioned to have at least (N+l)2/1|- elements, where N
| is the total number of wnknowns (= LTOTAL).
(2) TFor N = 283, the minimum memory needed is 42K (decimal).
For any other N, the required memory can be computed accord-
ingly, based on the change in GAMMA array.
(3) The root and tip camber slope functions should be defined

manually in the subprograms ZCR{X), ZCT(X) respectively,

otherwise the root end tip camber ordinates should be read in. The
camber slope function, dzc/dx, is defined with respect to a unit
chord length.
B (L) Two temporary files or tapes must be provided, one being
‘ designated as (01) and the other (02).

(5) Check input data.

23




QUTPUT DATA FORMAT

First the title of the job and the input deta will be printed

in the same format as it was input. If the job is an over-wing

blowing configuration the computed jet entrainment will be printed

after the fourtn line of input data as follows:

XJET

JHT

DH
X

HALF SW
CREF

LPANEL

LTOTAL

Downstreem distance of a given cross—section from the
jet exit divided by the jet radius at the exit (rb).
the radius of the jet cross section divided by the original

Jjet radius (ro)-

Values printed are actually the nondimensionalized entrain-
ment function E(x) (see equation 33 of reference 3)

the reference half-wing area

®wing _ HALF SW
b b/2

the reference mean chorg =
the number of wing vortices

the number of outer (or inner) jet vortices

the number of wing vortices plus the number of outer jet
vorticies, LAST = LPANEL + JPANEL

LTOTAL is the total number of vortices used which is also
the total number of unknowns to be solved.

LTOTAI~LPANEL + £ (JPANEL) = LAST + JPANEL

If the job is an OWB configuration a note will be printed at this time

indicating the shape of the equivalent jet cross~section used for the

interaction computations along with 3 parameters defined below.

24

1. x~coordinate where the equivalent jet properiies are

evaluated.
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2. FEquivalent Jet Radius: +the radius of the jet at the x location l
listed above P
3. Vo the velocity ratio of the eguivalent jet. L
. V. a
LY J : k
| Vortex Element Endpoint Coordinates Lo
L] :
' O
(}{1,1‘1 ,Zl) coordinates for the inboard endpoint of a bound vortex :
element
(X2,Y2,Zz) coordinates for the corresponding outboard endpoint. ':
Wing elements are listed first and then jet elements.
The number of elements listed should equal {LAST).
»

25
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2 columns of control point coordinates,one point for each vortex

Control Point Coordinates

element. Number of points listed shouwld equal (LAST).

YV

cr

CPW

Y/SP

CL

CM

CcT

CLW

CMW

CDW

Sectional Pressure and Force Data

Percent chord location

Percent span location

the total Acp at the given (XV, ¥YV) pcint due to both wing
and jet induced circulation

The ACP that would occur at that same point for the wing
alone case

the y-coordinate of the chord in question divided by the
half-span

The sectional 1ift coefficient due to circulation (jet on),
nondimensionalized with g_c.

The sectional pitching moment coefficient about the Y-axis,
nondimensionalized with Q”cz.

The sectional leading edge thrust coefficient, nondimension-
alized with g c.

The sectional induced dreg coefficient, nondimensionalized
with gc.

The sectional 1lift coefficient for the wing alone case

The sectional pitching moment about the Y-axis for the wing
alone case

The sectional induced drag coefficient for the wing alone case.

PR .




Total Forece and Moment Data

The Lift Co- -~ The total circulation 1ift coefficient due to the
efficient

wing, wing-Jjet interaction and entraipment (if any).

Total Induced Total induced drag coeff. for the jet on case
Drag Coefficient
°p
Induced drag = _I or L
parameter ¢ 2 me AR
L

Total Pitching = Pitching moment coefficient due to all circulation Forces,
Moment Coefficient

about the Y-axis. Nondimensionelized with CREF.

Note: In the case of OWB jobs, these coefficients reflect
the total jet~on forces and moments, but for USB Jjobs

the coanda force and moment coefficients must be added

to these; see below.

USB Jobs,

Coanda Lift - The 1ift coefficient due to the 1lift component of the jet
Coefficient

reaction force
Coanda Drag - Drag coefficient due to the drag component of the jet
Coefficient

reaction.

The Coanda - Pitching moment coefficient due to the pitching moment caused
Moment Coeff.
by the Jet reaction force (sbout Y-sxis).

In the case of 0.W.B. jobs the next three coefficients listed have the
same definition as the first three except that the effects of wing-jet

interaction heve been ommitted from the computation.

27
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All Jobs

The last four coefficients printed are due to aerodynamic forces and moments

generated solely by the wing without any jet effects. {Jjet off)
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: EXAMPLE INPUT AND QUTPUT
The following is an example of a simple over-wing blowing configuration
. including a listing of the input data cards and the corresponding output. {See

Tigure 4) Following this is an example of an upper surf-ce blowing job; see

: figure 5. Figure 6 is a plot of the wing and jet vortices for this USB job,
which was made with the listing of the vortex endpoint coordinates in the
output. Finally figure T is an illustration of one way of breaking down &
more complicated wing into individusl wing and jet sections.

Listing of Input Data Cards for the OWB Example Job
card
1 ¥¥i FATK'S WING 1 WITH VMU=0.250%##
2 1 1 0
3 0. 0. 0.250 1. 6. 0. 0.
L 1 1 0.0
5 i. 0. 0. -1.39536 0. AThl2 0.11628
6 5.25 0. 0. C. 0. 0. 0.
T 2 3 9
8 1
9 > 0 0 0 0
10 a. 1. 0. 0. 1. 0.11628
11 0. 1. 0.11628 0. 1. 1.

. 12 3 6 L 5 4
13 -1.39536 0. 0. -1.39536 0. 0.11628
1k 0. 1. 0. 0. 1. 0.11628
15 1. 2. 0. 1. 2. 0,11628

29
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(~1.39,0) ]

(0,0)

)

(-1.39,.11628) Jet Exit

(0,.11628) {0,1)

Wing Plenform

(1,0)

(2,0§
i

(1,.11628) {1,1)

Trailing Jet Section

e e e e e e e e e e e e e e et e e e e e e e o 1

(2,.11628)

' Aft View

L1Thk2
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Figure 4 Wing and Jet Sections For The 0WB Example
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1

INELT DATA

g, noano

1
1.00000
5,2500C

THE COMPLTED JET FATHEIKMENT ARE A€ FCLLGwS

XJET
5,50930
10.25930
11,75630
13.29930
14,75930
1€,25930
17,75930
15,25930
20,75930
27.25620
23,75930
2%,2593¢
2€6,75930
Z8.25930
25.75930
2),25930
32.75630
34.,2593¢
3E,75930
37.25930
38,75930
40.75930
41,7593°
43,2593
44,75930
4€,25930
47,7593¢
45,25913¢
50,75930

1

1.n0000

1
p.00000
V00000

RJET

Zo.TNAER
e70463
270571
2« 12650
2,78574
2.87620
2.98591
3.10626
3,2330%
3.36106
3.4R925
3eCGlA4F
3.74197
3.86537
3.58643
4,10501
4422110
4433467
4,445T7¢€
4,55449
4.66083
4eT4T]
4,PRE81
4,56656
S, 08434
E.,16014
E.25408
B.24fr1f
5,43653

0

XEXXK 2 2 RAAXRXXEAXXAARRXNKEX

CLSFE hywRER =

AXNRERXEXXRARXAXXXXRXUYNYX

L5000

0,09000
0.,00060

CvsTx

LDETGE
«NETGR
2 0€792
«0B707
- 08 4ES
-08118
07712
207293
- 0ERBTT
«NE4EE
w0E110
L0ET€4
« 05442
+ 05144
o 04REY
0664
L0437%
- 041€1]
+ 03959
+03772
. 03597
«03435
03Z84
e03143
»03011
QZEER
L2772
cNE2EERY
a02S€Ez

QUTRIT FOR THE OWB TEST CASE £

1

1.00000  €,00000  0.00000 0,00000 :
n.etonre ;
-1.3583&  ¢,00000 L17447 L1162 :
f,0000C Y, ntine g.ncooe L. NNONN ﬁ
)
;
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! 52.25930 5.52523 LOZ4EE
; 53,7593¢ ©,61733 L0237¢

L
c 3 <
1
-] 0 n n n
0.00000 1.00000 0,00000 0,c0000 1eDAGOD W11628
0.00000 1,00000 L1628  c.o0n000 1.00000 1.00000
2 € 4 & 4
-1,3953¢ 0.00000 0,60000 =1,3%%3¢ 0.00000 W11628
c.00000 1.00000  0,00000° 6,00000 1.00000 J11E2P
1.0000C 2.0000C  0.,060000 1.6000¢C  Z.00000 1162k
FALF Su= +10000E+01 CREF= L 10N00E+(] i
LPSMEL= B0  JPANFL= 65 LAST=)18  LTCTAL=1E0 E
KX A XA KRN XA ALK RN XA A XN AR XA NN XXX X AR XXRN LA !
A RECTANGLLAR JET wIThk LATEWAL EXTERT EGUAL '
TC THE FGUIVALENT UET CIAMETFR IS LSED FOR
INTEFACTIGN CGMFLTATICM
NOTE. CRECK WHETFER THE WINE IS IMMERSEL IN THF JET
KARXXXXRAAA UK X R XX AR KR XL AR XXX AR KR AN XXX KX XN XK KX XXX
THE EQUIVALENT JET PROFEPTIES ARE FVALLATED AT  =,0000C
THE EQUIVALENT JET RADIUS 1S JEZ1ER
THE VELOCITY RATIO OF THE FGUIVALEMT JET4VO/VJ.IS s 41535 :
i
VORTEX ELEMENT ENDROINT CCORCINATEG: b
X1 X2 ¥1 T 71 7¢
c02467 02447  0,00000 .110R4 0,00000  0.00000
20€1) 20611  £.00000 «110F4 0,0N0N00  C,00D0C :
.500040 50000 0,00C00 .11084  0,00000 C.00000 i
. 79385 « 78389  0,.00000 «11NE4 0,00000  0.,00000
297553 57553  0,00000 11084 0.00000 0,00000
202447 «N2447 .11084 +ZZ168 0.00000 0.c0000 ,
; 20611 20611 11084 LEZ168#  G.00000  0,00000 f
! 220000 50000 11084 W221€8 0.00000  $,00000 i
{ . 79385 .79389 11084 LEE1eE 0,00000 0.C0000 ]
L 97553 «57553 11084 “EP1FF Q.00QRN 0.00000 q
026447 026447 ZE18P L2731 t,00000  0.00000
20611 «Z0611 WFZ1E8 5730 0.00000 0.00000 i
«20000 50000 2C16E 2 2738) 0,00000 C,00000 i
. 47938¢ «793P9 »2216F «PT2E1 G.00000 G.0000D i
30 297552 . 97583 ZZ1FE 273281 G,0n0nn D.C000D J
W 02447 . 02447 LE7381 W3E0FQ 000000 0LED00C .
, . .




el Lo SRR LIRS

IR S

«f0611
950000
+ 79386
097553
02847
o20€11
250000
e 79389
e 97553
202447
«208611
«50000
W 1U3RS
2« 975853
202447
20611
50008
s T9386G
+ 97553
07647
020611
«50000
« 79385
« 97553
202647
«20611
«50000
« 793RG
297553
02647
« 20611
«50000
=« T30S
« 97552
-1.3422%
-sBE46T
=, 43NE09
-.05311
-1,3422¢
=, 98467
- 430669
-, 05311
“096467
-.43069
-:0531]
=143422%
-6 4E7T
”043069

£ 20611
«50000
« 16386
«G7553
L02047
20611
«50000
« 76389
«G7H583
02447
20611
«50000
« 793EG
297553
02447
e2NEL]
«50000
+ 15386
57553
02447
20611
50000
» 79386
97553
w2447
«20611
«S0000
« 79389
97553
202447
e2NE11
«50000
« 793RG
297553
-1.34225
- 96467
-o 43069
-.065311
~1,3422E
-e 96467
43069
-s 05311
o 56467
-.43066
--053]1
~1,3422¢
- 9G4ET7
-443065

.2 13R]
«e13P1
27381
el 3E1
s J€06C
«3EDES
+ JENES
e IFNETS
e 2EN6BG
A7774
«ATTT4
JBTTT4
LATTT4
JBTTTG
£10P4
«E10FR4
cFlOok4
L1084
«E1084
« 14394
8 146354
» 74394
« 714364
« 14354
+EE0UT
86089
+B£089
86099
cEE09G
296 TRE
«S4T8E
«S4TE6
«9478&
«GGTRE
N. 00000
g, 00000
g, 00C00
N, oOOCo
11084
o 11084
«110R4
« 11084
«rz168
aRclER
a2ClfE
ecElFA
N, 00000
N.C0000
0.00000

a3bNEC
«IFNES
e JENFG
s 3ENEG
LATTT4
«ATT74
«aTTT4
«8T7T74
G774
«R1NES
+E1QF4
E10P4
«ECINFR4
01084
«TG3G4
o T4 354
» 14364
« 74264
« 14364
JEENGT
+RENGG
+ PENGE
+BFOGS
+BE0ES
+Y4TRE
«S4TRE
9L TEE
«G4TRE
WS4 TER
59406

L6540G

W654DS
W55406
£55406
«l11INRG
L110R4
2110F4
11084
WEP1EH
CEZ1FRE
«EE1EF
WEEL1EE
WFE1EP
nEE1ER
WEE1EE
SE21FP
L11084
11084
J11084

0.0nN0Q
NaQ0RONN
g6,000C0
C.00000
.00
C.0NNND
C.NN000
c.00000
Naonnni
G.NONCDO
G. 00600
Oe}0INQ
g.00000
}.00000
. nnend
t.apnANn
0a0NANDO
G.00000
C. 00000
Da00000
0.000n0
N.00000
0.00000
0,00000
0.00000
¢.000n0
N, 00000
Ge00ONNG
0.00000
0:.00000
N.006000
Q. 000C0
0.0ﬂﬁﬂﬂ
¢.0npno

487

«346RP1

«J4RE]L
2 J4R21

s 348F1

« 34871

«34Rz1

»34H2]

248217

«34RF1

«34F2]

CE Y
ty00NANG
D00 0N0
n.onoaod

C.00000
f. 00000
0.00600
g.n000N
L0000
P INO0N
C.0000C
C.00000
G, 00000
C.0OG000
G.00000
C.00000
N 0C000
Ge.0000D
C.n0Cue
l.0000¢0
C.N0GOU
G.00C00
00000
c.0ngon
0.,00000
L. 00000
n,n0o0o
000000
C.00000
G.00000
N.00000
CaD000O0
00000
G.00000
n,a0coo
N 00000
C.00000
00000

«2qHP)
«J4EZ1]

034821
«J4H21

« 34821

s 34821

e 34821

234821
00000
g. 00000
Ca0GO00
C.00000
G 000000
t.0000¢0
feOO0D
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i “@a08311 =,0%311  G.LU000 J11084  4,0000G 0.00000 !
: =1,3422% «1,3422% 11084 WFELEF g, nepn0  DL.R0000 [
‘096467 '096‘467 .]10‘“’4 nEElEE e NGOND f‘.(‘(‘(tUO :
- 43068  -,43065 Jli0k4 WFE1EF 0,00000 L,000NG i
-, 05311 -, 05311 11084 a2z 1FR 0000y {.00000
T a02447 «DP44T  0,00000 1104 36871 3unz] :
20611 +20611 f.00000 «110E4 34821 0 34EZ]
50000 250000  0.00000 211084 W 345Z1 «36HZ]
«7938¢ 793RG a,00000 «110F4 PN e 3421
287553 097553 6,00000 «110F4 W34F7] 234071
« 02447 «N2447 «110€4 s 2Z1EF 34871 s 36821
« 20611 «20€11 110F4 s EE1EF P 36PZ L3481
+50000 50000 211084 WEF1ER W 34FF1Y e 34EZ]
« 79386 «7T9388 211084 ZZ168 W 34071 e34E2)
tG?SRE «OTEE3 »110F4 a7 1ER «J4FF] «34F21
a 02447 e 07447 LZE1EH CEZ1€E a34F7] C.C0000
220611 20611 WFELEP JFELER «364821 Co00N00
«50000 50000 «2216¢ WFEVEF «34R21 N 00000
« 79386 +» 75386 s EELEE CEZ16E TY S 00000
: . 97852 #97EE] e EZ16P cEF 1R e 36PZ) 0.gURO0
8 02447 «02447  G.00000 11084 0. 00000 {,000060
; «20611 20611  D.0D0C0 L110F4  D,G0000  C.ODUUD
+50000 «50000  0,00000 11084 G.00000 G 000DD
« 79385 279389  0,00000 11084  0,00000  G.,0000C
«57553 «G7583  0,00000 11084 0.00000 C.0000¢
202447 02447 11084 +EZ1EE  0.00000 C.N000D
220611 «P0€11 «11084 «FEZ1EF 0.00000 0.00000
«50000 «50000 211084 WEC1FR 0.00000  0,00000
« 79385 . 79389 011084 WFEIEF H,0N000  0,C0000
97553 297553 «11084 «Z2168 g.0n0n0  C.00000
1,0380€ 1.03806  0,0C000 211004 «34P7] W 24KZ]
1.3086¢ 1.20866  £,00C00 11064 C36E71 . 34721
| 1.69134  1,69134  0,0CC00 «11cR4 na8z1] e 34EZ]
: 1.96194 1.56194 0,00000 11084 e 34821 $34EE]
1.0380¢ 1.03806 o 11Cka wrZ1EF « 34571 e 34071
1.30R6¢ 1.3086¢ s 11084 WFE1EE e 34R21 » 34821
1,69134 1.69134 11084 oFZ1€8 « 34871 «34821
1,96194 1,96164 «11004 o ZZ1EE + 34821 e 34FZ]
1.0380¢  1,03806 s22168 w2C16E «34K21 r.0000¢
1.3086¢€ 1.3086¢ n2Z168 JEZ1ER 34EZY N,00000
1.69134 1.,65134 «FELEE +ZZ1€8 34071 G.00000
1.96194 1,9€194 EZ1e8 “EZ1EF «346R2] t.n000¢ i
1.0380¢ 1.023806  n,00000 «110R4 0.0000C t.00000 i
1.3086¢ 1,30P66  (,C0000 11084 0,00000  (.00000 1
1,69134 1.69134  0.00000 L11CP4 fe00N00  0.0GGO0 4
1.,96194 1,66164 0,00000 .110R4 D.00000 C.00C00 4
1.0380¢ le0380¢ o 110R4 2EZEYEF o0 DN0L Ca00N0Q i
g, 1e30P€€ 1,30866 11084 «ZF1EF  G.00006  C,0000F i
1.69134 1,6G6134 e 110Rs W PZ1FFR f.,00000 g.00Cc00 it
: 1,9€6194  1,56194  ,11C8&4 SZZ1EF 0,00000  0.00000 T
/ {3
co S




-y

- -] » r
CCATROL PCINT CCORDINATESS T
*CP YCP 7CF x (P YCp CF
09546 «05542 p.00000 234740 L8547 G.n0000
268451 05847 f.enoon WG4k ZNEBGZ (o 0ONGO
1.00000 L0584E o.06000 LNGE4C L1ERPE ., 00000
« 34546 <1862¢ e 000OCO EF 4] P1REZE CeNOGUD 4
+90451 « 16626 t.00000 1.00000¢ a1E62€ 0.00000
2 QY546 24514 N.00000 J34546 TS TA 0000 :
JE545] 24514 D, 00000 WG04E] WF4T14 C,NCGO0
1.00000 CE4514 C.NUNGO WNGE4E 31772 0.0R000
© 34546 3772 0., 00600 LEE45] 31772 LoNOCOO
290651 .31272 0.NC000 1.60n0p « 31777 Ca00000 !
« 095465 41626 0,00000 s 34E4G s4l1E7F  CL,00000 i
65451 «4162¢ f.NDOND <S0451 H1EFE 00000 :
1.00000 J4lE26 g.c0c00 ZDGE4G JSadFe N, 00000 i
134546 54326 C.00000 LEEAE] Sa3PF Ga0000N g
s 90451 «5432¢  0.00000  1.00n00 54376 C.0CCA0 4
« 09549 c6THLZ 0. 00000 «34T4G ETE4Z 00000 :
E54E1 ETR&Z  0,00000 « 5045 JETR4E  £,00000 3
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In addition to the input data listed in the previdus page, the root

' and tip camber slope funbions must be inserted manually in subprograms ZCR

and ZOT respectively. An alternative to this is to input the camber or-

dinates with the input deta,(see group 11,input. data format).

Also, "GAMMA" must be dimensioned in subroutine "SOLUTN". See the

prerun check list for determining the size of GAMMA.

Root Cazmber Funtion

" ZCR = 0.0212207*(—2.*(0.5—X}*ALOG(ABS(O.5—X))+2.*(l.—X)*ALOG(l,—K)

1-AL0G(X)~0.5)

Tip Camber Funtion
ZCT = 2.%ZCR{X)
-GAMMA

DIMENSION AW(300),CA(300),GAMMA(20170)
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Fizure 5 Wing and Jet Sections For The USB Example .
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&4 +NZAEG W BRRQP £ ,4334R - . 4,TR3TE
&S : LA7071 LERANE Z.40G033 _ 2.15184
RE - LFIERG s GHAQE £.21799 ‘ ?2.,0504R
67 JATEOL JEEROZ Zy2FETT : Far0645
ga . WT1316 L5HA802 z.73¢k1n : 3.62160
69 - LTEEE] .58R02 3,57191 - 3.470323
70 .56339 LEREOZ WEGTE2 . 85108
\ 71 ' 02929 68626 4,4E508 - 3.5555R
: 72 W17071 HRB2E © 1.54846 1.75730
i S 72 P3684 EPREZE 179768 v 1.62528
‘ T4 : L4TB00 - ' 6BEZE 1.56693 1.44068 :
75 ‘ : 71316 , EREZE 1.04103  W56176 N ;
| 74 _ JTEFEY _ JGRAPE . WEPR3) LE2025 %
! 77 ' (66339 JEREZE , 35315 , .37284 5
7R, o DES2S - R1EF7 3.15487 2.83248 : : ;
76 : 17071 . 1677 1.41734 ' 1.7B674 i .
£ CFIEES . JH1RF? 1.7E059 _ . 1.16445 , |
R 4 TE00 : H16z22 1.05676 57763
Rz : w71316 Fl672 LE0300 .553R7 :
F3 TEEG] JH16Z7 AEEGD ch4Gh]
14 LGF335 JH1lbEE eSS 14622 : :
ag- ' " WNEGFG O4ETT 1.72791 1.53112 ' ;
ve _ W17071 ‘ ' WHAELT 815726 L7517 i
a7 ' ZE3ERG : 434617  «71BRG LE6075 ;
; RR LaT500 LG4617 62172 .58337
: ng S W71316 5E517 . «32642 .3061F
: ch ' LTEFEL LH461T »z5368 -~ L23371
! ¢ £GE33G LG4617 .06377 05474
; S Y/SP L Locy B ©ocor . CLw Chw v CCw
; 52 L0PG73 7463304 LNEThE C4BRED - FO0FY3 1,99687 L07014 “e11139
] -
!
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+ORG1S ZsFEZ4E .N70LE HEREE
13667 £.,506923 ~,01708 cLEGLT
L 17203 3.0%351 -, 07410 SGRGHT
L2101% 16,64215 ~3,54391 L42211
JEGQ4E 1€, 07625 ~-3,483P7 40OZ3F
L3I0877 17.34766 ~3.F50E4 41711,
27260 3,E7163 -oCNLOA 48766
JABNE] 3.0613k S4B .3%€14
WERFOZ £.61171 .C7733 L PE613
EPAZE 1,71%4F 1RFRE » 16062
1677 1.163k2 L1586C 06071
(G4h1T JEEZTT LGGTEG L0210

THE LIFT COEFFICIENT =  4.1470F

TOTAL INCUCEL (RAG COEFFICIENT = 1,3E037

THE INRUCED LFAG PARAMETER = N7EE]

TCTAL PITCHING MOMENT COEFFICLENT =  «,43457

TRE COANDA LIFT CGEFFICIENT. CLF =  1,F5427

TFE COANGA DRAG CCEFFTCIENTy CER =  -,45161

THE COANCA MOMEMT CCEFFICIENTs CMR = - ,73R79

THE LIFT COFFFICIENT FCR THE WING ALOME= 1.95763

THE INDICED DRAG CCEFFICIENT FOP THE WINE ALGME= $F333E

THE PITCHING VOMENT CCFFFICTERT FOF THE WINE ALONE= L08101

THE TINPUCFL LKAG PARANETEF FOFE THE wINE ALONF= SOFDET

N PTT P B N T T G I S AL T R

e L b AR KK o kb R e s mn

-,1%150
L7794
L4673

H.207354

A.57154
H5.F1E19
£ 53413
W HBT4S
#AEZED
-, 06179
-, {i4179
-.N0111

7217343
caibhfats
2.6P242
F.T13177
c.H1Z79¢
Z.H4A11}
285875
Z+7T5907
P.46104F
1.5567G
1.08645

«HYERS

«03303
“¢G153F
-, 04783
"sGS‘fﬁO
-. 4756
*.03429
-:Ul4ﬂ7

.01537

04328

14666

213860

08704

~.10209
36721
48631
245711
251790
«S£505
«E28657
» 53430
050101 :
-.05621‘
”002415
« 00404

53;
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10.1%.2¢.

10.1%.7€.

IN.19,2h.
10.1G.76.
I0,19.726,
10.24432,
107047 F
10-?4@“5.
10.23.40,
10.33,40,
10.23.40.
10.33.47,
10.33,%1.
10.E2.44,
10.,52.44,
10.52.44,
10.E2.44,
10,57.44,
10.52.44,
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Tigure 7 Example Breakdown of a Complicated Geomebry Wing
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Computer Program Listing

The following is a listing of the 3,04k seperate cards which con-

stitute the computer program.

o1

e 0, M s o

e e .o

Aaf:




sleEsEaleEsNo RS Es Ry N oK)

oo non

OVERLAY (USBOWB.0,0)
PROGRAM USBONWB{INPU!sOUTPUTs TAPES=INPUT» TAPES=0UTPUT+TAPEL»TAPEZ) USB

AERODYNAMICS OF WING~JET INTERACTION Uss

AY Ca EDWARD LAN OF THE UNIVERSITY OF KANSAS uss
' usB

THIS PROGRAM IS APFLICABLE TO BOTH UPPER=SURFACE-BLOWING AND OVER-~USB8
WING BLOWING CONFIGURATIONS., uss
: UsB

NOTE. ROOT AND TIP CAMBER FUNCTIONS MAY BE DEFINED AS FUNCTION uss
SUBPROGRAMS ZCR(X) AND ZCT(X)e RESPECTIVELY. usB

THE ARRAY DIMENSIONS OF THIS PROGRAM RESTRICT THE NUMBER OF WING USB
VORTICES TO BE 100 MAXIMUM AND THE TOTAL WING AND JET VORTICES 7O USB
200 M&XIMUM, ALSOs CHECK THE ARRAY SIZE OF GAMMA IN SUBROUTINE UsB

USOLUTNIY BEFORE USING THE PROGRAM. uss
NDIMENSION TITLE({13) ' usB
COMMON /CODE/ KCODE USH
COMMON /SCHEME/ C(Z)9X(10941)!Y(le#l)BSLDPE(15)!XL(ZQ{5)9XTT(41)9USE
1XLLI61) usB

COMMON /GEOM/ HALFSWsXCP{200)+YCP(200):ZCP{200) «XLE(50) sYLE(50) ¢+XTUSB
LE(S50)YaPSTI(20)sCH{95) e XVIZ280) YV (100)+sSN(BsB) s XN(200,2)+YN{2D0s2) +ZUSB
ZN(200+2) ¢WIDTH(BY s YCONIZ5) ¢+ SHEEP (50) sHALFBsSJ {21981 +EX(95:2) s TX (95USB

322)25C(16045)sST{160+5)LC(3) _ Ush
COMMON /AERO/ AM1+AMZ4BLleBZ2,CL{30)+CT{30)+CD(30)6AM(2+100) uss
COMMON /CONST/ NCS+NCWsMI(B) sNSJsNCI(B) s LASTyMUWL(3e5) sMJUW2(305) » JUSB
IPANEL aMJJ (S o NW (37 s NNJ o NJP uss
COMMON /PARAM/ ALPT ALPC+ALPS»CDF+5SDF s THYTDF uss
COMMON /JET/ PK1sXCeXJT{31)4A(31).B(31) usBs

COMMON /ADD/ CP({100)+CM{30}+BREAK(B)+ySWP{B8s15)+GAL{30)sISYMsVMUsVUUSB
1sTEMP+FCRyCAMLERyCAMLET4CAMTER s CAMTET» XJaYJ2ZJ s RJSALP+CREF,TWISTR USB
COMMON /COST/ LTOTALsLPANLsNJW(5) ¢+ LPANELs IENTNeLPANZ+EXITyPTIALsTWUSB

1IST,DF (51 4NFP Uss
COMMON /CAMB/ ICAMeIMyXTi2911)eZC{2+11)0AAM{2+10)+BBM(2510)CCH{Z2sUSB

110 DDM(2:10) USH
DIMENSION ISPEC{&) uss

DATA TISPEC/6#(~0)/ yseg

ISPEC(4)=0 - yss

CALL SYSTEMC (115:1ISPEC) use

PI=3,14159265 usB

READ (570} {TITLE(I)sI=14+13) usB

¥RITE {6480) use

WRITE (6+¢70) (TITLE{I)sI=1s13} UsB

HRITE (680} use

NCON=1 : : : use

uss

MUMBER OF CASES TO BE RUNe, GEOMETRY CODE (=1 IF GEOMETRY VARIES. USB
IN THIS CASEs ALPHA MAY ALSO BE DIFFERENT. =0 FOR THE SAME GEOME~ USB
TRY BUT DIFFERENT ALPHAuS) , AND SYMMETRY CODE (=0 FOR A CENTERED USB
JETs AND=1 OTHERWISE) ### use

: uss

16
20
30
40
50
60
T0
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250

260

270
280
290
300
310
320
330
340
350
3560
3740
380
390
400
410
420
430
440
450

460

470
480

k&-gkm.{:_mﬁm e e B " B Rtk S

R TP A

el sl s
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READ (5+60) ICASEsNGsISYM o USB 490 -

. WRITE (6+60) ICASE«NGeISYM UsSB 500
10 CONTINUE uss 510
WRITE (6+90) UseB 520
WRITE (6,100) NCON USB 531
WRITE (6+90) USB 540

CALL OVERLAY (6HUSBOWBs1407} uspg 550

CALL OVERLAY (&6HUSBOWB+Z240) usB 560

CALL OVERLAY (BHUSBCWB:3:0) ' . usB 570

20 CONTINUE USB 580
CALL OVERLAY (6HUSBOWB:440) USB 5990

CALL OVERLAY (6HUSBOWBS540) USB 600
MCON=NCON+] ‘ USB 610

IF (NCON.GT.ICASE}) GO TO 40 UsB 6290

IF {(NG.+EQ.1) GO TO 10 UsB 630

C USB 640
c ADDITIONAL ANGLES OF ATTACK IN DEGS. TO BE COMPUTEDs TO BE READ INUSB 650
c REHIND THE GEOMETRY DATA DEFINED IN SUBROUTINE nGEOMTY®N ### usse 660
c Use 670
READ (5+50) ALP USRB 680
ALP=ALP#PI/180, UsB 690
ALPS=STN(ALP) UsBe 700
ALPC=COS (ALP) Use 710
ALPT=ALPS/ALPC ’ uyss 720

DO 30 I=1yNCS UsBe 730
XLL{I)=ALP+ (TWISTR+TWISTH#YLE(I) /HALFB)#PI/180, USE 740
T=XLLA(I} . UsB 750

30 ATT{I)=SINI(T)/COS(T} uss 760
WRITE (64901} . uUse 770

WRITE (6:100) NCON UsE 780

WRITE (64990} UsB 790

GO 7O 20 lUSB 800

40 CONTINUE USB 810
sSTOR uss8 820

c uss 830
50 FORMAT ({5F10.5) USB 840
60 FORMAT (T{6Xes14)} UsB 850
70 FORMAT (13A6) usB 860
80 FORMAT (& D H3% 33 8540 5 20400035 3 3104030 1000 40 82 030 3000 100 3000 3480 20 2 % 180 S0t 0 34 20 ) USB B70
90 FORMAT {1HOsZ20Xs 2SHXXAXNXXRNKHREXAXXLAXXXLXRAXY ' UsB 8806
100 FORMAT (1H0-.25X+13HCASE NUMBER =,12) UsSB 890
END USB 900-
FUNCTION ZCR (X) _ _ ZICR 10
COMMON /CAMB/ ICAM2IMeXT{2:11)¢7ZC(2911) sAAM{2210}+BBM(2710)+CCM{2+ZCR 20
110),DDM{2410) ‘ ZCR 30

IF (ICAM.EQa.1) GO TO 10 ZCR 40

~ZCR 50

CAMBER FYUNCTION FOR THE ROOT SECTION ### : . " ZCR 60

ZCR ToO

OO0




10
20

10

20

in

20

30

40

S50

10

ZCR=0,0212207# (=2, #(0.5-X)#ALOG(ABS(Q0a5=X))+2+#{1,=XI#AL OG (1, =X)=AZCR 8¢

1ILOG(X)=0,5) ZCR
GO TO 20 | ZCR
ZCR=ZCAM (15 X) ZCR
RFTURN ZCR
END ZCR
FUNCTION ZCT (X} _ _ _ _ zeT
COMMON /CAMB/ ICAMaIMsXT{2+11)+7C{2511) sAAM(2s10) +BBM{2s10) sCCM(252CT
110) +DDM ({2410} 7T
IF (ICAM.ER.1) GO TO 10 ZCT
70T

"CAMBER FUNCTION FOR THE TIP SECTION ®## ZCT
ZCT

ZCT=2,%ZCR (X) 7CT
69 TO 20 ZGT
707 2ZCAM (29 X) ZCeT
RFTURN 7CT
END ZCT
FIINCTION ZCAM (IyX) ZCH
COMMON /CAMB/ ICAMyIMsXT(2911)32ZC{2+¢11) sAAM(2+10) sBBM(2+10) +CCM(2+2CM
110) +DDM(2430) ZCM
K=1 ZCH
IF (XeGEoXT(ToK) dANDXLT«XT (IsK+1}) GO TO 20 ZCM
K=K+1 : ZCH
IF (K.GE.IM} GO TO 30 ZCM
80 TO 10 ZCM
SM=X~XT (1K) 7CM
TCAM=3 2 #AAM (1 oK) #SMuH2 42, #BRM (T oK) #SM+CCHM (I s K) ZCH
GO TO 50 ZCM
IF {XoLT+XT{I¢1}) GO TO 40 ZCH
K=IM=1 7CM
GO TO 20 ZCM
K=1 ZCM
GO TO 20 ZCH
RETURN ZCM
END ZCM
SUBROUTINE VMSEQN (NCIeKyAAsAsCA) VSN
TO SOLVE THE SIMULTANEQUS EQUATIONS BY PURCELL"S VECTOR METHOD VSN
DIMENSION AA(1)e CAL1)y A(1) VSN
NC=K#NC1 VSN
SUM1=0. VSN
Kl=K~1 VSN
JJd=1 VSN
Ng 10 J=1,K1 VSN
SUMI=sSUMl +AA(J)HALJS) VSN
JJ=JU+NCI+]1 VSN
SUM1=SUML+AA {K) VSN
N0 39 I=1,NC1 VSN
SUM2=0, VSN
JU=I+1 VSN

RI*‘E””?UUCIBILITY OF THE
L - paAGE IS PUOR

90
100
110
120
130~

10 *

20

30

40

50

60

70

Bo

S0
100
110
120=

10

20

30

490

50

&0

70

B0

30
lo@
110
1240
130
140
150
160
170
180~

10

20

30

40

50

&0

T0

g0

90
106G
110
120
130
140

FRTIE N




20

30

40

50

60

70

=31]

D0 20 J=1,K1
SUMZ=SUM2+AA {J)#A (JJ)
JU=JJ+NC1+]

K=K+
SUMR=SUMZ+AA (KK)
CA(I}=-5UM2/5UM]

M=1

L=0 |

KNC= (K=1) #NC]

DO 60 I=1sNC

IF (I.6T.KNC) GO TO 50
MM=(M-1) #NC1+1

CIF (I.EQ.MM) GO TO 70

KK=KK+1

IL=I+4
A{IY=CA{KK}#BASE+A{IL)
GN TO 60 :
IT=I~KNC
A(IY=CA(ITI}
CONTINUE

G0 TO 80
IT=MM+M=1
BASF=A(II}

KK=0

L=L+1

M=M+1

50 TO 40
CNONTINUE

RETURN

FND

SUBROUTINE INTEG (FsNNyLJsIZeIJsB+IR)
TO MAKE REFINED INTEGRATION FOR INDUCED TANGEWNTIAL VELOCITIES

VSN
VSN
VSN
VSN
VSN
VSN
VSN
VSN
VSN
VSN
VSH
VSN
V5N
VSN
VSN
VSN
VSN
VSN
VSN
VSN
VSN
VSN
VSN
VSN
VSN
VEN
VSN
VSN
VSN
VSN
INT
INT

COMMON /GEOM/ HALFSWsXCP (200} YCP (200} 5ZCP {200}y XLE(50) s YLE(B0) s XTINT
IE(S0}9PSI(20)2CH{95} s XV(200) s YV{100) +sSN{8yB) s XN(2C0+2) 2 YN(200+2) «ZINT

P1=3,14159265

NES IR

JJ=NN#16

TIF {(NNW«GT«6) JJ=NN#B
FJd=JJ
Cl=TX{IZs1)=EX{IZe1)
Ca2=TX(I17+92)~EX{12+2)
SUM=(,

DO 10 K=1sJdd
XX1=EX(IZ+1)+C1l#SC{K+IR)
XX2=EX({IZ,y2})+C2#5C{KyIR)
X1=XX1=XCP{IJ)
X2=XX2=XCP (IJ}
YI=YN(Js 1) ~YCP(IJ)

ZN(20042) v WIDTH(B) yYCON(Z5) s SHEEP (S50) s HALFB+SJ{Z1 98 +EX(95:2) o TX(9BINT
3+2)+SC(160+5)sSI(160+5)+LC(3)

INT
INT
INT
INT
INT
INT
INT

INT:

INT
INT
INT
INT
INT
INT
INT

150
160
170
180
190
200
210
220
230
240
250
260
270
280
2990
300
310
320
330
340
350
360
3740
380
390

400

410
420
430
440w~
10
20
30
40
S0
60
T0
80
90
100
110
120
130
140
150
160
170
180
1940
200

e

it




10

QOO

Y2=YN(Je2) =YCP {IJ) INT
Z1=ZN{Js 1) -ZCP I INT
Z2=ZN(J92) =ZCP (I ) _ INT
X12=XX2=XX1 _ INT
Y12=YN{Js2)=¥YN{Js1) INT
Z12=ZN(Je2)=ZN(Js 1) INT
YZI=Y1%Z12=Z1#Y12 INT
XYK=X1#Y12=Y1#X1? o - INT
XZJ=X1%Z12=Z1#%12 . INT
ALB=XYK#XYK+XZJ#XZJ+BRYZI#YZ1 o INT
RI=SORT (X14#X1+B#Y1#Yl+B#Z1%71) , _INT
R2=SORT{X2¥X2+B#Y2#Y2+B#Z24Z2) INT
UU—tXE*X12+B*Y2*Y12+B*22*212)/PZ-{Xl*XlEéB*Yl*Y12+B*21*212)/Rl INT
SUM=SUM+UU#YZT/ALB#SI {K» IR} INT
F=SUM#CH{IZ)/(R.#FJ) . ~INT
RETURN : INT
END INT
OVERLAY (USBOWB1+07 ] :

PROGRAM GEOMTY GEOQ
TO SET UP THE GEOMETRY OF THE vonrex ELEMENTS AND CONTROL POINTS GEO
DIMENSION XXL{5)s YL{5}s XXT(5)¢ ZL.{5)s CPCWL(31)» CPSWL{31) GEO
COMMOM /COODE/ KCODE - : ' GED
COMMON /SCHEME/Z C(2) +X{10v41)eY{10941) sSLOPE({15) +XL (2515} 9XTT{41)sGEQ
TXLL(41) GED

COMMON /GEOM/ HALFSWeXCP{200)+YCP{200):2CP{200) ¢ XLE{(50)»YLE(S0) ¢XTGEQ
1E(50) 2 PST{20)YsCH{O5} s XV(200)2YV{100)+SN{BsB) s XN(200+2)+YN(20042) +ZGED
2M{200:2) +WIDTH(8) 4y YCON(25) s SWEEP (50) oHALFB9»SJ(2198)2EX(95+2) yTX(Y5GED

322)s5SC{160+5)+SI{160+5)LC(3) GEO
COMMON /AERO/ AM14AMZ+B19B2,CL(30)2CT{30)CD(30)+GAM{2+100) GEO
COMMDN /CONST/ NCSeNCWasM1{8) sNSUsNCJI{5) s LASTyMIW]L (325} yHJIWZ (345} s JGED
IPANEL ¢ MJJ (5] o NW (3) s NNJ P NJP GEO
COMMON /PARAM/ ALPT+ALPCoALPSyCDF+SDFsTH,TDF GEQ

COMMON ZADD/ CP(100)+CM(30) +BREAK(8) sySWP{8215) »GAL {30} 9 ISYMs VMU VUGED
1+ TEMPsFCR:CAMLERsCAMLET s CAMTERs CAMTET oy XJsYJ9ZJoRJsALPyCREF2TWISTR GEO

COMMON /COST/ LTOTAL+LPANI+NJW(S) sLPANEL s ITENTN,LPANZsEXIT+PTIALsTWGED

1IST+DF{5)9NFP GEO
COMMON /CAMBY/ ICAH:IM!KT(Eoll)sZC(Evll)vAAM(2!10)tBBH(ZoiO)sCCM(EvGEO

110),00M(2y10) : GEQ
RT=0, ) GEO

WRITE (649520} GEO

PI=3.14159265 GEO

MNCS=0. :  GEO
KL=90 GEO

IPANEL=1 ' GEO

D0 10 I=1¢5 GEO

- DF (11=0a : GED
' GED

MACH NUMBERS OF FREESTREAM AND JET FLOW. FREESTREAM/JET VELOCITY GEC
RATIOWJET/FREESTREAM TEMPERATURE RATIOyANGLE OF ATTACK IN DEGREE.sGEQ

AP PE | B P,

210
220
230 |
240 :
250 a
260

270 -
280 -

290 |

300 o
310

320

330

340

350

360

370=

e T L

10

20

30

40

50

60

70

=3¢

90 -
100

110

120

130

140

150

160

170

180 i
190 '
200 _ ;
210 i
220

230

240

250

260

270

280

290 :
300 :
310 o

T P T T Y LT S
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o Neg]

QOO OONOO A NAIOIID OO

OO0

€3 L0 DTy ey

WING L+E. AND T,E, X=-COORDINATES AT THE JET AXIS LOCATION### GEO
GEO
READ (S¢670) AM]14AM2yVMUsTEMPoALP9XELeXET GEO
WRITE (6+470) AM1,AM2sVMUSTEMPALPoXEL 9 XET GEO
GEO

NUMBER OF FLAP SECTIONS (INCLUDING THE JET SPAN)s THE NUMERICAL GEO

ORDER OF JET SPAN AMONG THE FLAP SPANS AND THE CORRESPONDING FLAP GEO
DEFLECTION ANGLES IN DEGREES #&# GEO

GEO
READ (5+4510) NFPsNJPs (DF(T)sI=14NFP) GEO
WRITE (6+¢510) NFPeNJUPs (DF(T)eI=1eNFP) GEO

GEO
REFERENCE HALF WING AREAs TWIST IN DEG.s INCIDENCE OF ROOT CORD INGEO
DEGey X=9¢ Y= AND Z- COORDINATES OF JET CENTER AT EXITes AND JET GEO
RADIUS ### GEO
NOTE, FOR USB APPLICATIONS: YJsZJ AND RJ MAY BE ANY NON=ZERO VALUEGEO
+!JNLESS THE RECTANGULAR JET IS NOT ON THE SURFACE AND THE ENTRAIN=GEO
MFENT EFFECT IS T0O BE ACCOUNTED FOR, ' GEO

GEO
FEAD (59470) HALFSWeTWISTyTWISTReXJeYJeZJsRY GEO
WRITE (696470) HALFSWeTWISToTWISTReXJsYJeZJeRJ GEO

GEO

TRAILINF=EDGE ANGLE IN DEG.s PARTIAL=-SPAN FLAP INDICATOR (=0. FOR GEO

NO OR FULL~SPAN FLAPs AND =1. OTHERWISE)s CONFIGURATION INDICATOR GEO
(=1. FOR USBy AND =0. FOR OWB)s L.E. CAMBER AT THE ROOT AND TIPs GEO
AND T.E« CAMBER AT THE ROOT AND TIP #&e GEO
NOTE. FOR USB APPLICATIONSs TEANGL MAY BE ANY VALUE # GEO

GEO
IF CAMBER ORDINATES ARE TO BE READ INs THE LeEe« AND T.Ee« CAMRER GEO
SLOPES TO BE RFEAD IN EKELOW MAY BE ARBITRARY NUMBERS +# GEO

GEO
READ (S¢470) TEANGLePTIALWUSBeCAMLERCAMLETsCAMTERCAMTET GEO
WRITE (6+4470) TEANGLsPTIALsUSByCAMLERsCAMLET+CAMTERsCAMTET GEO
IUSB=USR GEO
NFJ=0, GEOD
CMu=0, GEO

GEO
THFE FOLLOWING DATA ARE NOT NEEDED FOR OWB APPLICATIONS # GEO
IF (IUSB.NE.1) GO TO 20 GEO

GEO

THRUST COEFFICIENTy JET DEFLECTION ANGLE IN DEG. AND ENTRAINMENT GEO

CODE TF THE RECTANGULAR JET IS NOT ON THE WING SURFACE (=1. IF THEGEO
ENTRAINMENT DUE TO AN EQUIVALENT ROUND JET IS TO BE INCLUDEDes =0. GEO
OTHERWISE) GEO

GEO
READ (54470) CMUSDFJeTNJ GEO
WRITE (6+470) CMUDFJeTNJ GEO
CONTINUE GEO
NFJ=DFJ=*P1/180. GER

320
330
340
350
360
370
381
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
S50
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
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30

40

50

CDF=DFJ

DO 30 I=1+5
DF{T)=DF(I)%PI/180«

TDF=DF (NJP)

ALP=ALP#PI/180.
ALPS=SIN{ALP)

ALPC=COS{ALP)

ALPT=ALPS/ALPC
DE=TEANGL#PI/180.+TDF

iF (IUSR.ER.1}) CHF=0FJ
EXIT=0.

TF {XJ«BT.XFL) EXIT=1l.
XEL={XEL~-XJ) /RJ
XET={XET=-XJ) /RJ

7=7J/RJ

TH=0.

M1 {(4)=0

ITN=TNJ

YCUN(73)“TNJ ™
IF (TUSB.EQ.1.AND.ITN.EQ.0) GO TO 40
CALL ENTAN (VMU;ANE')TEHPQXMvCU!RTQXEL!_XET929KCDDE’XJC)

CXEQUI=XMHERJI+XJ

REQUI=RT*RJ

QT=REQUI

IF (IUSB.ER.1} GO TO 40

IF (XEL.LT.G--AND.ZJ.GE.(2.*RJ)) KCODE=0
IF (ZJ.GE.(3.%RJ)) KCODE=0
Flom=PQ,542R4CU#CU+33.73T14#CU~B8.,9148

IF {CUGT20.6339) F1=06+0.4%(CU~0:6339)/0.3661
TF (FlelTolOoeAND.7JGEs(1.9%#RJ)) KCODE=D
TF (KCODE.LEQ.0) GO TO 40

7R=PIH*RT/Z2.

TH=ZR

CONTINUE |

IF (IUSB.EQ.1l} KCODE=]

IF (IUSB.NE.lsAND.KCODE-EQ.1l} BO TO 50
50 TO 60 ’
AY=XEL*RJ

NJX=2.%RJ

"IF {FlaLTe0a.} F1=0o

GEO 810
GEO 820
GEO B30
GEO 840
GEO 850
GEO 860
GEO 870
GEO 880
GED 890
GEO 900
GEO 910
GEO 920
GEQ 930
GED 940
GED 950
GEO 960
GEO 970
GEQO 980
GEO 990
GEG1000
GE01010
GE01020
GE0103D
GE01040
GE01050
GE01060
GE01070
GEO1080
GE01090
GEO1100
GE01110

GEOLllZ0.

GED1130
GE01140
GEO1150
GEOl1l60
GEOl1170
GEOQ1180
GEOl190
GEC1200

IF (ZJaLTa{2e#RJ)LANDGZJVGE. (16 S*RJ)) Fl=Fl+(la~rl)#(2.,%RJ-ZJ}/{0.GEQ1210

- 15%RJ)

IF {ZJoLTa(la S*Rd)) Fl=1.
IF (FlaGTels) Fl=1o
FACT=F1

CNF=DE*FACT.

CONTINUE

TOTAL NUMBER OF SPANWISE SECTIONSS AND'THE NUMBER OF VORTEX

GE01220
GED1230

GE01240

GEN1250
GE01260

- GE01270

GEOle O
GEOle )
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o000 OO0

o000 Goao

QOO n

90
100

110

00O

STRIPS IN EACH SECTION PLUS 1 ##%

GED1300

THE NUMBER OF VORTEX STRIPS IN THE JET REGION SHOULD BE CONSISTENTGEQO1310

#ITH THAT OF JET VORTEX STRIPS #

N0 70 I=1,8

M1(11=0 o -
READ (S9480) NCs (M1{I)sI=1sNC)
WRITE (69480) NGy (M1(I}sI=1¢NC)

THE NUMERICAL ORDER oF FLAP AND JET SPANQ AMONG THE SPANWISE
SECTIONS sttt

READ (55480) (NJW(I)»I=1sNFP)
WRITE (65480) (NJY(T)sI=1,NFP)

NUMBER OF CHORDWISE VORTEX ELEMENTS IN CHORDWISE SECTIONS, AND
CAMBER CODE (=1 IF CAMBER ORDINATES ARE 70 BE READ INe =0 IF

CAMBER FUNCTIONS ARE DEFINED BY CLOSED~FORM EXPRESSIONS MANUALLY
IN SUBPROGRAMS ZCR({X) AND ZCT{X)}« AND THE NUMBER QOF CAMBER ORDI-

NATES TO BE READ IN (ARBITRARY IF ICAM=Q) ###%
NOTE. THE MAXTMUM NUMHBER OF CAMBER ORDINATES ALLOWED IS 11 +

READ (S5¢480) (NW(T)sI=1e3)3ICAMyIM
WRITE (6:480) (MW{I)sTI=123)9ICAMsIM
NCY=NW(1) '
L=1

IF {ICAM.NE,.1} GO TO 90

IF ICAM=1, READ IN THE X~COORDINATES AND THE CAMBER ORDINATES»
FIARST FOR THE ROOT SECTIOM AND THEN FOR THE TIP SECTION ##i#

nn 80 I=l.2

-READ (5+470) (AT({Ie:J)ed=1leIM)

READ (59470} (ZCT(Tvd) vJ=1s1IM)}
CALL SPLINE (IMyXTeZCsAAM«BBMyCCHMaDDMr1+2)
CONTINUE

" CONTINUE

LL=1

FN=NCW'

PO 110 T=1,NCH

Fi=1

CPCHL(T)=045% (1a~COS{ (2a4FI=14}#P1/ (2o #FN)))
SN (I)L)=24#5QRT (CPCWL (1)# (1. =CPCHL (1))}
CPCWL (1)=CPCWL (1) #100.

DM\ 230 KK=1sNC

# CODRDINATES OF BREAK CHORDS BOUNDING SPANWISE SECTIONS ###

READ (5+470) (XXL(I))XXT(I)«YL(I)9I=1:2)

GEO1320
GE01330
GE01340
GEO1350

GED1360 -

GE01370
GE01380
GE01390
GE01400
GE01410
GEQ1420
GEQ1430
GEOL440
GE01450
GE01460
GE01470
GE01480
GE01490
GE01500
GE01510
GEQ1520
GE01530
GE01540
GE01550
GE01560
GEO1570
GE01580
GEQ1590

‘GEOl&00

GED1610
GEQ1620
GEQ1630
GEOl640
GE01650
GED1660

*GEOL6TO

GE01680
GED1690

GEO1700 .

GE01710
GEO1720
GEO1730
GEQ1740

"BEQLIT50

GEQL760

GEQLTTO

GED1780
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120

130

140

150

160

170
160
190

200

210
220

ARITE (624703 (XXL{I)oXXTUIsYL{I)2I=112)

IF (IusB.EQ.1) GO TO 1%0

IF (ISYMJEQ.0.AND.KK.EQ.1}) GO TG 120

IF (KKo.EQs (NJW{(NJP)+1}) GO TO 130

IF (ISYMJNE,0,AND KK,EQ, (NJWI(NJP)=1}} GO TO 140

IF (ISYMuNE.OAND.KK.EQ.NJW(NJP)) GO TG 120

[N TO 190

XXL{2Y=XXL (1) + (XXL (2)=XXL (1)) #(YLI2) =YL (1) +RT=RJI/{YL(2) =YL (1})
XXT(B)‘XXT(l)*(XXT(?)-XXT(I))*(YL(Z)-YL(l)*RT RJ)/(YL{ZJPYL(I))
IF (ISYM.EQ.0} GO TO 150

XXLA{1)=XL2
XAT{1)=XT2
GO TO 150

XKL(Z)—KXL(1)+(“XL(E)—KXL(I))*(YLtE)—YL(l)“RT+RJ)/(YL{2)-YL(1})
AXT(2)=XXT UL+ (XXT {2 =XXT (1) I #(YL(2)~YL(L)=RT+RUIZ(YL{2)~YL (1))
¥L2=xXxL<{2)
AT2=XXT (2} v _
IF (ISYM.EQ.0.AND.KK.EG.1l) GO TO 160
IF {ISYM.NE.OJANDKKEQ. (NJW{NJP)~1}))} GO TO 160
YL{ly=YLZ2
IF (ISYM.ER.0) GO TO 170
TF (KK.EQ. (NJW({NJP)<21)) 6O TC 190
IF {KKEQaNJIW(NJIPY) YLI2)=YL{2)+RT-RJ
IF (KK.EQe (NJYI{NJP)Y=1)) YL{2)=YL(2)}~RT*RJ
GO TO 180 _
IF (KK.EQ.1) YL{2)=YL(Z2}+RT=~RJ
YL2=YL(2)
CONTINUE
Fuy=M1 (KK)
MNSW=M] (KK}
B0 200 J= lvNSN
FJl=J
CPSWL(J)=0.5#(1s~COS{(2¥FJ=~1,)#PI/ (2, *FM)))*IOO.
YCON{JI=0.5%#(1.~COS(FJHPI/FM))
SJ{JIKK)=SIN(FJ*PI/FM)
CONTINUE
IF (KK.EQ.,NC) 60 TO 210
CPSWL(1)=0, : '
CPSWL{NSW)I=100.
G0 TO 220
CPSWI_(1)=0.
IF (KK.EQ.NJW(LL)) MJWI{LsLLI=IPANEL
IF {KKoEQ.NJW{NJP)} LC(L)-KL+1
Li=(Lel)}#NC+KK
CALL PANEL (XXLvYLoXXT CPCHLvCPSHLsNSNvIPANEL;LPANELvKLvLRgQWP)
TPANEL=LPANEL+1 : )
MCS=NCS+MS¥-1 ‘
WIDTH(KK}=YL{2)=YL(D)
REEAK(KKY=YL (1)

GE01790
GEO01800
GEOl1810
GE01820
GEOD1830
GED1840
GEO1IB50
GEO1860
GEQ1870
GE01880
GED1890
GEC1900
GEQ1910

"GEQO1%920

GE01%30
GE01940
GED1950
GEO1960
GEQ1970
GE01580
GE01990

GECZ2000

GEOZ010
GEOZ2020
GEDZ2030
GED2040
GEQ2050
GEOZ060
GEQZ2070
GE0Z2080
GEGZ209¢0
GE0Z2160
GE02110
GEOZ2120
GED2130

GEQ2140

GEOZ150
GEDZ2160

GENZ2170

GEOZ2180
GED2190
GEQZ200

GE02210

GED2Z2z20
GEORZ230

GE02240

GEoz25¢0

GEQR2260

GED22T70
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230

240

250

2h0

270

2HO

290

OO0 0O0

IF (KKeEQ.NJW{LL)Y MJWZ2 (L LL})=LPANEL
IF {(KK.NE.NC}) GO TO 230

HALFB=YL(2)

IF (KKoEQ.NJW(LLY} LL=LL+1

IF (L.EQ.3) GO TO 280

IF (L.EQ.1) LPANI=LPANEL

IF (L.EQ.2) LPANZ=LPANEL

IF (NW(2).FQ.0) GO TO 240

L=L+1

ICW=NWLL)

IF (L.EQ.3.AND.NW(3).EQ.0} GO TO 260
50 70 100

NN 250 1=2+3

DO 250 J=1sNFP

MIW] (I9d) =0

MJW2(TeJ) =0

LPANZ=LPANFL

4CS=NCS#3

50 TO 280

DN 270 I=14NFP

MUW1 (3+1)=0

MJW2 (3+T1)=0 .

L=l=1

NCS=NCS+NCS/2

CONT INUE

NCS=NCS/3 -
NCW=NW (1) +NW (2) +MW (3)

Vil=yMU '

IF (IUSB.E@.1) CU=VMU

vMU=CU :

RTJ=RJ

7dT=27J

IF (RTuGTaZJeAND.KCODFWEQaD) ZJT=RT
IF (IUSB.ER,1) GO TO 290

AMP=AM1/ (VMU#SQRT (TEMP) )

TF [(AM2,GT.0.9) WRITE (6:560) AM2
IF (AM2.GT.0.9) AM2=0,9

CONTINUE .

LAST=LPANEL

TOTAL WUMBER OF STREAMWISE JET SECTIONSs NUMBER OF JET CIRCUM-

GE0z280
GE0R2290
GEQ2300
GED2310
GE02320
GE0Q2330
GE02340
GED2350
GE02360
GEQ2370

-GEOgZ238a

GEQZ2390
GEQ2400
GEOZ2410
GEQZ2420
GE0Z2430
GED2440
GED2450
GEQ2460
GED2470
GEN2480
GED2490
GED2500
GEO2510
GEQ2520
GEOR2530
GEQR2540
GE0OZ2550
GE0OZ2560
GE0NZ2570
GE0Z2580
GED02590
GEOZ600
GEOZ2610
GEOE2620
GEOZ2630
GEQZ640
GE0Z2650
GEDZ2660

GEQ2670

GEDZ2680

FERENTIAL STRIPS MINUS ONE FOR A NON-CENTERED JET (USE 0ODD NUMBERSGEQ26950
) AND PLUS ONE FOR A CENTERED JET (USE EVEN NUMBERS), AND NUMBERS GEDQ2700

OF CHORDWISE JET VORTEX ELEMENTS ON EACH JET SECTION ###

READ (5+480) NNJ#NSJs (NCJ(I)9I=1aNNJ)
WRITE (634B0) NNJGNSJs (NCJ(T)sTI=1sNNJ)
IF (KCODE.EQ.0) CALL CIRCJ (ISYMsNSJsY)
IF (ISYM.EQ.0) NSJJ=NSJ/2

ETE 3] ARAY2 THIB
‘nng‘€=tLig1LILY oF ‘
B s, PAGE IS POOK

ORIGT

GE02710
GE02720
GE02730
GEO2740
GE02750
GED2760
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! b
' o ~ _ } 5 :i
E
;
IF {ISYMeNE.O) NSJJ=(NSJ+1)/2 GE02770 3
NSYM=1=ISYM . GE02780 i
MSJI=NSJJ=-1 ' GED2T790 g
FNJ=NSJJ GED2B800 y
CPSWL. (1) =0. GE02810 1
CPSWL(NSJJI=1, _ , , - GED2820 ;
YCON(1)=045% (1.=COS{PI/FNJ}) ' GE02830 - =
N0 300 I=2,NSJ1 , GE02840 ‘g
FI=I GE02850 i
CPSWL (I)=0.5#(1.-COS{(2+%¥FI~1.)#PT/(24#FNJ))) ‘ GE0Q2860 , §
300 YCON(T)=0,5#(1.,~COS(FI*PI/FNJ)) : ' '~ GED28T0 ;
TENTN=NC ' - GE02880 q
JC=NCS#L GE02890 i
NJ1=NNJ-1 , GE02900 3
N0 400 JJd=1sNNJ : , : GE02910 ;
IF (IUSB.ER.1) GO T0 350 GE02920 g
C i - GED2930 o
C THIS DATA IS NOT NEEDED FOR USB JOBS ## GE02940 ;
c #+ CDORDINATES OF BOUNDING LINES OF JET SECTIONS PROJECTED ON X-Y GE02950 ;
C PLANE ##s GEOR2960 ;
c . _ GE02970 :
REFAD (594703 (XXLUIYeXXT(I)sYL{I)I=1¢2) GE02980 :
WHITE (64703 (XXLID) o XXTU(T)sYL (L) sI=192) GE02990 ;
IF (ISYM,EG.0) GO TO 310 GE03000 ;
XL1=XXL{1)=(XXL{2)=XXL {1y ) #(RT-RTJ) /(YL (2Y-YL (1)) .GE03010 L
XKT1=XXTI1) = (XXT(2)=XXT (1)) #(RT-RTJ) /(YL (2)=YL (1)) - GED3020 .
310 XL2=XXL11)+{XXL (2)=XXL{1) }# (RT+RTJ /(YL (2) =YL (1)) GE03030 =
xTE—KXT(1)+(XX:(E)-XXT(I))*(RT*RTJ)/(YL(E)-YL(I}) GEQ3040 j
IF (1SYM,EQ.0) GO TO 320 : o © GE03050 :
XX (1y=XL1 GED3060 ;
XXT (1)=KT1 GE03070 :
320 XL (2)=XL2 GE03080
XXT{2)=XT2 ' : _ GE03050 5
IF (ISYM.EQ.0) GO TO 330 ' GE03100 S
YL (1) =YL (1) =RT+RTJ GE0Q3110 ;
330 YL {2)=YLI(2)+RT-RTJ GE03120
IF {KCODE,EQ.0) GO TO 340 GE03130
XXL (4)=XXL (2} ‘ GE03140
XXT (4)=XXT(2) GE03150 :
YL (4)=YL(2) GEQ3160 é
XXL(2)=XXL (1) : : GEQ3170 _ |
XXT(2)=XXT(1) ' ' GE03180 - C
YL(231=YL(1) : : : ‘ - GEQ31%0 f
XXL (3) =XKL (43 ' GED3200
XXT (3)=XXT (4) ‘ : ‘ - GE03210
YL(3)=YL{4) - ‘ - GE03220
7L(1)=0. GED3230
ZLt2)=ZR ' . GE03240

S 7LA3Y=2R : : o GE03250




3640

WoOOO0O

380

390

400

IL{4)=0+
CONTINUE
GO TO 370

COORDINATES OF BREAK POINTS DEFINING RECTANGULAR JET SECTIONS FOR

USB CONFIGURATIONSH##

N0 360 I=l+4

HEAD (S5+470) XXL(I)+XXT(IVaYL{II»ZL (D)

WRITE (69470) XALCI)oXXT(T)eYL{I)ZL(I)
CONTINUE

ITI=JJ

JJi=JdJd+L

FNCJ=NCU (JJ)

NJ=NCJ (JJ)

NMJ=NJ#®*16

IF (NJaGT.6) NMJI=KNJ*E

FAJ=NMJ

17 380 J=1eNMJ

Fa=dJd
SClJeJdI=0,5%(1.=COS({2.#FU~14I#PI/(24%FNJ)))
ST(JsJJI=SIN({(Z224FJer1 1 #PT/ (2o #FNJ))

00 390 J=1+NJ

FJ=J
CPCWL(J)=0e5%{1.-COS{({2¥FJ=1a)¥PI/{2.%#FNCJ}}}
SN{JsJJ1)=2.#SQRT{CPCWL{J)# {1l .~CPCWL{J}})

GEQ3260
GEQ3Z70

- GE03280

GED3290
BEQ3300
GE03310
GED3320
GEQO3330
GE03340
GED3350
GEQ3360
GEO3370
GE03380
GE03390
GE03400
GEQ3410
GE03420
GEO3430
GE03440
GEQ3450
GE03460
GEO3470
GE03480
GE03490
GED3509
GEQ3510

IF (KCODE.EQeD) CALL JSHAPE (XXL3XXTsYLsYJrZJUT+RT+CPCWLs IPANEL +NJyGEO3520

1JCLISYM)

GE03530

IF (KCODE.EQ.1) CALL RESHAP (XXL!XXT9YLQZL’CPCNL’CPSNL!IPANEL!NJ!JGEO354U

1C3 IT+NSYHM)

WIJ(JJ) =LAST
TOANEL=LAST+1
SOF=XXT (1) =XXL (1)
IF (TUSB.EG.1) TH=ZL(3)=7L(4)
YCON (25) =ZL (4)
YCOM(24) =USA
C{1)=CMU
F (KCODE.EQ.0) YCON(25)=1,
IF (KCODE.EG.1) CALL RECTJ (ISYMyNSJsY)
CREF=HALFSW/HALFR
WRITE (6+490) HALFSWsCREF
JPSNEL = AST-LPANEL -
LTOTAL=L :ST+JPANEL |
WRITE (69530) LPANELs+JPANELsLASTsLTOTAL
I€ (IUSB.EQ.1) GO TO 410
WRITE (6+650)
IF (KCODE.EQ.0) WRITE (6+670)
IF (KCODE.EQ.1) WRITE {6+680)
IF (KCODE.EQ.1) WRITE (61690)
WRITE (64650) :

GEDN3550
GED3560
GE03570
GED3580
GED3590
GE03600
GED3610
GE03620
GEO3630
GEQ3640
BEO3650
GEO3660
GEQ3670
GE03680
GED36%30
GE037040

GEO3710

GE03720
GEO3730
GEQO3740
GEQ3750
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410

430

WRITE (61630) XEQUI

WRITE (6¢640) REQUI

WRITE (6+4660) VMU

CONTINUE

IF (ICAM.NE.1) GO TO 420
WRITE (65570)

WRITE (695903 (XT(lsI)sI=1aIM)
WRITE (5+600) (ZC(1sY)sI=1yIM)
WRITE (6+580)

WRITE (6+590) (XT(2¢1)sI=1sIM)
WRITE (6+600) (7C(2+1)sI=1+1IM)
CAMLER=ZCR (D)

- CAMTER=ZCR(1l.)-

CAMLET=ZCT{0,)
CAMTET=ZCT(1.)
CONTINUE

WRITE (6+5401)
WRITE (64610)

GED3760
GEQ3TTO
GEO3780
GE03790
GEO3800
GE03810
GE03820

GEO3830

GE03840
GE0Q3850
GE03860
GE03870
GE038840
GE03890
GEQ3900
GEO3910
GE03920
GE03930

WRITE (65500) (XM(Isl) oXN{T92}s¥YN(Ia1) s YN({Iv2)sZN{Is1)sZNT{I+2)+I=1GE03940

1+LAST)
WRITE {6+550)
WRITE (62620}

ARITE (62500) (XCP{I}+YCP(I)+ZCP(T}sI=1yLAST)

TF (KCODEER.1} GO TO 440
IF (ISYM.EQ.0) GO TO 430
FN2=(NSJ=1)/2+1

© NJHS (NSJ=1) /2+2

ANG=PI/(2,%#FN2)

FAC=(SIN(3, *AMG)”GIN(ANG)/COS{ANG))/’1--605(3 #ANG))

PHI=PI/2.=-ATAN(FAC)
NJH1=NJH=1
NJHZ=NJH+]
Y{3+2)=SIN(PHI)
Y{442)=~COS(PHI}
Y{3+NJH1)}=Y (3:2)
Y(4eNJBL)==Y (&e2)
Y{3sNJHZ2I==~Y (3s2}
Y (4o NJH2) =Y (4¢2)
Y{(3eNSJl)==Y (322}
Y (4eNSJII==Y (4s2)
50 TO &&c¢
FN2=NSJ/2
NJH=NSJ/2

ANG1=1a=0,5%#(1la=COS(PI/{Z2.%FN2)) )"

ANG3=1e=0.5% (1a~COS{3H#PI/ (2. #FN2)))
ANG1=ATAN{SQRT (1.,~ANGI*ANG1) /ANG1)
ANG3=ATAN(SQORT (1 .~ANG3#ANG3) /ANG3)
FAC=(SIN(ANG3)I~=SIN({ANG1)/COS{ANGL})/{1.~COS{ANG3}))

PHI=PI/2,~ATAN(FAC)
NJH1=NJH=]
NJHZ2=NSJ1

GEDO3950
GEQ3960
GEQ3970

GED3980

GED3990
GEO4000
GEO4010
GED4020
GEO4030
GEO4040
GE04050
GE04060
GEQ40TQ
GEO4080
GEO4090
GEQ4100
GEO4110
GE0O4120
GE04130

GEO4140

GE04150
GE04160
GE04170
GE04180
GE04190
GEO4200
GE04210
GED4220

GE04230

GE04240
GE04250
GE04260



449

450

460

470
480
4990
500
510
520
530
540

550
560

5T

580
590
600
610
620
630

640
650

660
670

© 680

690

Y{3eNJHI)}=SIN(PHI) GE04270
Y{4sNJH1)=COS{PHI) ) GEQ4280
Y{3sNJH2Y ==Y {3 eNJH]) GEQ4290
Y{4yNJHZ2) =Y (4o NJHL) GED4300
CONTINUE GEO4310
FNJ=MNJ : GEQ4320
DD 450 J=1+NNJ GED4330
Fd=J GE04&340

PSI(JY=SIN(FJ®*PI/FNJ) GE04350

RETAI=SORT(l.=-AM1#AM]) GED4360

BETA2=SQRT {1, ~AMZ2#AMZ) GEO4370

BR1=HETA1#BFTAl GE043840

B2=BETA2#¥BETAZ GE04390

D0 460 KK=1sNCS ‘ : GEQ4400

KLL(KK)=ALP+{TWISTR+TWIST#YLE (KK) /HALFB) #PT1/180. GED44&1D

T=XLL (KK) ' GED4420

XTT(KK)Y=SIN(T)/COS¢(!) GEQ4430

RETURN ‘ - GED4440

GEQ4450

FORMAT (8{F10.5)) GEQ4 4B

FORMAT (8(6Xal4)) GEQ44T O

FORMAT {10Xs8HHALF SW=9E12.5+10X+5HCREF=4E12.5) - GEO44B0

FORMAT {6(F10,5)) GED4430

FORMAT (2(6XvI4)Y+10Xs5(F10,5)) : GE04500

FORMAT (1IHOs10HINPUT DATA) GEDN4510

FORMAT (1H017HLPANEL=9IB-BX!THJPANEL=!I393X’5HLAST=9I3;3X;7HLTDTALGEO@520

1=I3} ' ) GE04530
FOEMAT (1HO,36HVARTEX ELFMENT ENDPOINT COORDINATES=) GEQ4540

FORMAT {1HO+26HCONTROL POINT COORDINATES=) GEQ4L550

FORMAT {1HOs42HWARNING. THE EQUIVALENT JET MACH NUMBER ISsF1l0.5+416E04560
1HIT HAS HEEN SET 7O 0.9 IN THE COMPUTATION) - ' GEO4570
FORMAT (/45H#3%# CAMBER ORDINATES FOR THE ROOT SECTION tdrdt) GED4580

FORMAT (/44H%##% CAMBER ORDINATES FOR THE TIP SECTION #3#) GEN4590

FORMAT (/7X»3HX/Cy11F10.5) _ GEQ4600

FORMAT (/TX+¢3HZ/Cy11F10,.5) . ' GEQ4610

FORMAT (/4X+2HX118X02HX2e8Xs2HYL1:8X32HY2+8X12HZ196X92HZ2) GED4 620

FORMAT (/Qx93HXCP:7X93HYCP17X!3HZCP97X’3HXCP07Xv3HYCP!7X!3HZCP’ GED&4630

FORMAT (1HO+46HTHE EQUIVALENT JET_PROPERTIES ARF EVALUATED AT+F10.GEQ4&640

1%5) ' ' o : : GE0465D
FORMAT (1HO+Z28HTHE EQUIVALENT JET RADIUS 1I5:F10.5) GEO4&610

FORMAT (/20X|SDHXXXXXXXKXXXXXXXXXXKKXXKKXXKXXXXXXXXXXXXXXXXXXX%XKXGED4670

1) . GEO4680
FORMAT (1HO+49HTHF VELOCITY RATIOD OF THE FQUIVALENT JET?VO/VJ;IS!FGEO@GQU

110.5} GEO47G0
FURMAT (/20Xs38HAN EQUIVALENT CIRCULAR JET IS USED FOR/Z20X+23HINTEGEQ4T10

1RACTION COMPUTATION) GEQO4T20

FORMAT {/20Xs43HA RECTANGULAR JET WITH LATERAL EXTENT EQUALZ20X»42GEC4T730

1HTO THE EQUIVALENT JET DIAMETER IS USED FOR/20X+23HINTERACTION COMGEOQ4T740

2PUTATION) GE04750
FORMAT (/20X+51HNOTE. CHECK WHETHER THE WING IS IMMERSED IN THE JEGEO4760
1T . - : S : ' - I GEQ&4T70
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30
40

50

60

70

80
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SUBROUTINE RESHAP (XXLeXXTeYLeZL +CPCWLsCPSWLsIPANELyNJyJCyJJeNSYMIRES

END GEO4780-
SUBROUTINE SPLINE (NeXseYsAsByCoeDaLMeNT} SPL 10
DIMENSION S{30)s H(12)s CA(LD0)y X(2s11)s Y(2e11) SPL 20
DIMENSION A(2510)s B(2+10)y C(2918)s D{(2,10) SPL 30
L=LM SPL 40
-0 90 NN=14NT . SPL. 50
I=] SPL 60
NI=N+1 - SPL 70
Mi=N-1 SPL 80
H{NI)=0, : SPL 90
H{1)=X{Le¢3)=X{Ls2) SPL 100
H{Z2)==X(Le3)+X(lol} SPL 110
H{31=X(Le2)~X{Lel) SPL 120
Nn 10 K=4gN . S5PL 130
H{K) =0, ‘ ‘ SPL 140
N 20 K=14N SPL 150
S{K)==H({K+1)/H(1)} © SPL 160
NJ=N-1 o SPL 170 .
NN 70 I=24N S ~ ‘ : SPL 180
IF (I.EA.N} GO TO 30 SPL 190
A(NTI)==6. ¥ ((Y(LoaZ+1)=Y{LsTI}/{X (Lo I+1)=X(LeI) Y=Y (LaI)=Y{LoI=1))/{SPL 200
CIX(L e D) =X {Le I~ 1))) _ _ SPL 210
50 TO 40 : ' o : SPLL 220
HINI)=0. SPL 230
DN 60 J=14N : SPL 240
H{J)=0. _ SPL 250
- IF (I1.EQ.N) GO TO 50 ' . : © SPL . 260
IF {JalTas(I=1}.,0R.J6T{I+1})) GO TO 60 . SPL 270
H{I=1)=X(LsI)=X(L+I-1) : SPL 280
H{T) =2, # (X (LeT+1)=X{L+1I-1)} SPL 290
HIT+1)=X LI+ =X Ly 1) R - “SPL 300
Gn 70 60 : o SPL 310
HIN=-2)=X(LsN)=X{LsN-1) ) : : SPL 320
H{N=1)==X{LoeNj+X{LsN=2) SPL 330
C HANY =X (LaN=1 =X (LyN=2) o S SPL 340
CONTINUE ' - SPL 358
IT=1 SPL 360
CALL VMSEQGN (NJsIIsHsSsCA) SPL 370
NJ=NJ=1 _ - : SPL° 380
CONTINUE - ' - SPL 390
DO 80 I=1sN1 SPL 400
ALL+sT)=(S({I+1)-S({I))/ (6, *(X(L’I+1)-X(L I1)) SPL 410
BlL+I)=5S(I1)/2, SPL 420
C(LvI)—(Y(LaI+1)-Y(L»I))/(X(Lu1+1)-x{L I))-(X(L;I+1)~X{L,I})*{2 #SSPL 430
I(I)+S(I+1)})/6. , SPL 440
D(LesI)=Y(LsI) ’ : SPL 450
L=L+1 o : _ - _ : SPL 460
RETURN - : ' : SPL 470
FND SPL 480~
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10

40

‘50

60

[

‘ . _ .
. . . . . : P

wowd
e o o o R e g e ;A&MM

DIMENSION XXL(1)s YL(1)e XXT(1)s ZL(1)s CPCWL(1l)s CPSWL(1) RES 30
COMMON /SCHEME/ C(2)9X{10+41)9Y(10941) +SLOPE{15)+XL(2¢15)eXTT{41)sRES 40
1XLL{41) RES 50
COMMON /GEOM/ HALFSWeXCP{200) sYCP(200) 2ZCP(200) s XLE(50)sYLE(50) 9XTRES 60
1E(S0)+PSI(20) ¢CH(95) v XV (200) oYV (100) +SN(B8s8) s XN(200+2) sYN(20042)+ZRES 70
2M(200+2) sWIDTH{R) y YCON{25)  SWEEP (50) s HALFB»SJ{214B) sEX(95+2) s TX(95RES 80
3921 ¢SC{16095) 45T (1605} +LC(3) RES 90
COMMON /CONST/ NCSaNCWsM1 (B) aNSJUsNCJI(5) s LAST e MUIWL {395) yMIW2(3+5) s JRES 100
LPANEL yMJJ(5) o NW (3) o NNJ o NJUP ' RES 110 .
PI=3,14159265 RES 120 §
IF (NSYM.EQ.0) NSJJ=(NSJ+1)/2 RES 130 J
IF (NSYM.NE,0) NSJJ=NSJ/2 RES 140 1
NSJ1=NSJJ-1 RES 150
N0 10 J=19NJ RES 160 :
FJd=J RES 170 i
FinJ=NJ RES 180 j
PSI(J)=0e5%(1e=~COS(FU¥PI/FNJ)) RES 190 §
0N 170 IS=l+4 RES 200 4
TF (NSYMJEQ.1.AND.IS.EQ.1) GO TO 170 RES 210 :
IF (IS.EQ.4) GD TN 20 RES 220 k
K1=15 RES 230 ;
K2=T15+1 RES 240 j
50 TO 30 RES 250 !
Kl=]1 RES 260 i
Ke=4 RES 270 S
CANTINUE RES 280 i
SPANSYL (K2)-YL{KL1) RES 290 §
XNIF=XXL (K2)=XXL (K1} RES 300 ;
DN 40 I=1e2 ' RES 310 1
TI=1+Kl~-1 RES 320 ;
[F (1S+FQa%.AND.I.EQs2) II=4 RES 330 ?
CI)=XXT(IT)=XXL(ID) RES 340 1
NO 40 J=1aNJ . : RES 350 :
XL(Is+J)=XXL(II)+CPCWL (JIH#C (T} RES 360
IF (ABS(SPAN).LE.0.001) GO TO 70 RES 370 1
0 50 J=1leNdJ RES 380 ;
SLOPE(J)={XL (2sJ)=XL{1+J})) /SPAN RES 390 :
DN 60 K=1ysNSJJ RES 400 |
YK=CPSHL (K) #SPAN RES 410 {
nn 60 J=1lsNJ RES 420 1
S Y ULJeKY=YK+YL (K1) : RES 430 4
X(JgK)“XL(lvd)+SLOPE(d)*(Y(JyK) YL(K1)) RES 440
CONTINUE RES 450
NS=NSJ1 RES 460
IF [ABS{SPAN).LE.N.001) NS=1 RES 470
DO 160 K=14NS RES 4B0
YC=YCON (K) RES 490
IF (ABS(SPAN) ,LE.0.001} YC=0. 5 RES 500




=30}

g0

140

120

130

140

KK=JC+K
CH{KKY=C({1l)~(C(1l}=C(2})%#YC

IF (ABS{SPAN).LE.0.001) GO TO 80
YC1=CPSWL (K}

YC2=CPSWL (K+1}

GO TO S0

YC1=0,

YCZ2=1.

CONTINUE

EL(KKe 1) =XXL(KL)Y+XDIF®YC]
EX(KKe2)=XXLL (K1}Y+XDIF#YCZ2

TYX(KKe 1) SXXTIKL)Y + (XKT(KZ2)~XXT{K1}}#YCl
TX(KKe2)=XXT (K114 (XXT{(RKZ2)=XXT{K1))#YCZ2
DO 160 J=1sNJ
MPANEL= (K~1) #NJ+J=1+TPANFL
MPAN1=NPANFEL -1

NG 130 I=x=1+2

KT1=K+I-1

I¥ (ABS{SPAN),LE.0.001) GO 7O 100
XK1=X(JsKI1}

Y1i=sY (JeKTIL)

IF {J.NEL,1}Y GO TO 110

Z7=7L K1)+ (ZL(K2)=ZL (K1) )R ({y1=YL(K1))/SPAN

XX=XDIF#(Y1=YL{K1))/SPAN+XXL (K1)
B0 T0 120

[/N=K1

IF {I.EQs2) IZN=KZ

A1=XL{1+0)

S Y1=YL (K1}

IF (J.ME.1) GO TO 110

Z7=ZL (IZN)

XX=XXL(IZN)

50 TO 120

7Z=ZN(MPAN1s I}

XX=XN{NPAN1,I)

XM {NPANEL,I}=X1

YN (NPANEL 1) =Y1
ZM(NPANELIY=Z7

CONTINUE" '
XD=XDIF#YC+XXL (X1)

XCP (NPANEL)=XD+CH(KK}I#PSI(J)
YCP (NPANEL)=YC*#SPAN+YL (K1}

IF {ABS(SPAN),LE.0.001) GO TO 140

RES
RES
RES
RES

- RES

RES
RES
RES
RES
RES
RES
RES
RES
RES
RFS
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES

7C=7N(NPANFL 1)+ (ZN{NPANEL +1)~ZN (NPANEL+2) ) #* (YCP (NPANEL) =YN (NPANELRES

131} )/ (YN(NPANEL«1) ~YN(NPANEL+2) )

KC=XN (NPANEL + 1} +SLOPE(J) #{YCP (NPANEL)=YN{NPANELs1} )"

GO TO 150
ZC=0.5%{ZN (NPANEL 1) +ZN(NPANELy2})}
XC=0.5# {XNI{NPANEL <1} +XN(NPANELyZ))

RES
RES
RES
RES
RES

510
520
530
540

550

560
570
SB0
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
T40
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
200
910
920
930
G40
850
960
970
S80
890
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150 ZCP (NPANEL)=ZC ‘ " RES1000

XV (NPANEL)=XC RESiO010 Lo
160 CONTINUE : , RES1020 ;
TPANEL=NPANEL +1 _ o . o RES1030 .
LAST=NPANEL RES1040 P
JC=KK : RES1050 o
170 CONTINUE : . RES1060 o
RETURN : , _ RES1070 o
END ' ' RES1080~ J
SIBROUTINE PANEL (XXLy YL:XXT;CPCWLoCPSHLvNSNvIPANEL LPANELyKKsLLR9sSPAN 10 ;
1uP} PAN 20 :
o TO DEFINE THE LOCATIONS OF VORTEX AND CONTROL POINTS ON THE WING PAN 30 é
DIMENSION XXL{1)s YL(L)y XXT(1)s CPCWL{1), CPSWLI(1) PAN 40 - 3
DIMENSTON SWP(R415) PAN 50 :
COMMON /SCHEME/ C(2)9X{10+461)9Y (105413 sSLOPE(15) ¢XL(215)¢yXTT(41)yPAN 60
IXLL(41) PAN 7O

COMMON /GEOM/ HALFSWeXCP(200)aYCP{200) 2ZCP(200) +XLE(50)sYLE(S50) s XTPAN 80
1E(50) +PSI(20) sCHI(95) 4 XV (200) sYV(100) +SN(B+B)1XN(200,2)YN{200+2)sZPAN 90
2N(200+2) +WIDTH(R) s YCON{25) +SWEEP (50) sHALFB9SJ(219B) 9EX(9542) + TX (95PAN. 100

o B s

3+7)4SC(16095)9SI(16045)¢L.C(3) PAN 110
COMMON /CONST/ NCSoNCWaM1{8) ¢NSJsNCJ(5) s LASTeMIW1 (355) sMIW2 (395) 1+ JPAN 120
1PANEL s MJJ(5) s NW {3) 1+ NNJ2NUIP PAN 130
P1=3,14159265 PAN 140
NSW1=NSW~—1 ' PAN 150
NO 10 I=1.2 : . : . PAN 160 3
;C(I)—XXT(I)-XXL(I) ' PAN 170 L
DO 10 J=1sNCW PAN 180 ;
10 XL (I J)SXXL{IY+CPCWL(JY®#C (1) /100, PAN 190
SPAN=YL (2)-YL{1) | ' : S _ PAN 200 3
DN 20 J=14NCW PAN 210 ;
PST(J)1=0,5#{1l.~COS(FLDAT(JY#PI/FLOAT(NCW))} PAN 220
SLOPE(JI=(XL{(2+J)=-XL{1sJ)}/SPAN PAN 230
20 SWP(JaLR)=ATAN(SLOPE(J)) . . _ : : PAN 240
DO 30 K=14NSW ' ) PAN 250
YK=CPSWL (K) #SPAN/1DD. PAN 260
AN 30 J=19NCW ' PAN 270
T Y (JaKY=YK+YL (1) PAN 280
R (JsKI=XL {1ed) #SLOPE (U # (Y {JsK) - YL PAN 290
30 CONTINUE PAN 300
XLL(1y=XXL (1) PAN 310
ATT{LY=XXT(1) . _ - PAN 320 i
NO 40 I=2.NSW PAN 330
XLL{TI=XLL (I=1}+ (XXL (2}~ KXL(l))*(Y(le)—Y(I:I 1)1 /SPAN PAN 340
40 XTT(I)—XTT(I-‘}+(XXT(2)~XXT(11)*(Y(l!l)*Y(lsﬁ-l))/SPAN . PAN 350
© DO 60 K=14NS¥W1 , _ _ _ ~ PAN 360 ;
KK=NCS+K : C = . PAW 370 F
YLE(KK)“YCON(K)*SPAN+YL(1) PAN 380 A
xLE(KK]-XLL(K)+(XLL(K+1)-XLL(K})*(YLE(KK)-Y(I;K))/(Y(lqK+1)~Y(1vK)PAN 390 3
1) : , _ _ PAN 400 ]
E

w



50

Hi

XTE(KK)SXTTIK)Y + {XTT{K+1)=XTT(K) ) # (YLE(KK) =Y {1eK)} /(Y {1laK+1)~Y (14K)PAN

17
-CH{{KK)=XTE (KK) ~XLE (KK}

FX(KK;I)-XXL(1)+(XXL(2)-XxL(1))*CthL(K)/IUO.
EX{KKe2)=XXL (1) # {XXL (2} =XXL(1))#CPSWL(K+1)}/100,
TXIKKe 1Y =XXT (1) 4 (XXT(2)=XXT(1))#CPSWL{K) /100,
TXAKKsZ2)=XXT{1) + (XXT(2)~ xxT(ll)%cpswL(K+1}/100.
TANG=(XXL(2)-XXL (1)) /SPAN

SWEEP (KK)=ATAN (TANG)

No &0 J=1sNCW

NPANEL=(K=1} #NCW+J~1+IPANEL

DN 50 I=1,2

KI1l=K+I=1

AN(NPANELSI1=X{JeKI1)

YM(NPANEL s 1) =SY{JsKI1)

ZN(NPANEL+T) =0,

CONTINUE

XCP (NPANELI=XLE (KK} +PST (J) #CH (KK)

YCP {NPANEL)=YLE (KK)

ZCP {NPANEL) =0,

XV (NPANEL)=XLE (KK) +CPCWL (J)#CH (KK} /100,

YV (NPANEL)=YLF (KK} -
CONTINUE

LPANEL=NPANFL

RFETURN

END

SUBROUTINE ENTRN (UsAMJyTeXMeCMUIRTXELs XET+»Z9oKCODEs XJC}
TN COMPUTE THFE JET ENTRAINMENT FUNCTION
DIMENSTON CSJ(703)y SSJ(T0}

DIMENSION PUL({31}s PUZ{31)s FUL{31)y FU2(31)e FU3{31)s RR2{31}

CCOMMON /JET/ PK1eXCeX{31)4A(31)+B(31) .
WRITE (6+260) "

wRITE (64270)
P1=3.14159265

IK=}

QEJ=T

PK1=0.,0185+0.011%U
KCODE=0

XMID=0. 5*(XEL+ ET)
AM=XMID

X0=0.

Q0=1. .

F= 2.*PK1*SQPT((1--U)*REJJ
XC=0.35/F

XJC=XC

Pl 1 o""U

A= (1s424 4“/(1-*“))/(1-+U/(1.“U))
X{1)=XC
DXX={3.,#XET~XEL) /30,

PAN
PAN
PAN
PAN
PAN
PAN
PAN
PaN
PAN
PAN
PAN
PAN
PAN

PAN

PAN
PAN
PAN
PAN

‘PAN

PAN
PAN
PAN
Pan
PAN
PAN
ENT
ENT
ENT
ENT
ENT

- ENT

ENT
ENT
ENT
ENT
ENT
ENT
ENT
ENT
ENT
ENT
ENT
ENT
ENT
ENT
ENT
ENT
ENT

430
420
430
4490
450
460
470
480
490
500
510
520
530
540
550
560

570 -

580
590
600
610

620

630
b4
650
660-
10
20
30
40
S0
60
70
80
S0
100
110
120
130
140
150

160

1790
180
130
200
210

220
230

o

b bW
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10

20

30

40

S0

&0
70

IOX=DXX ENT
DXX=INX ENT
IF (DXXeGTu3.) GO TO 10 ENT
IF (DXXeGEWl.4ANDeDXXeLE«34s) DXX=2,5 ' ENT
IF {DXXalToels) DXX=1.5 ENT
CONTINUE ENT
A{2Y=X(1)+DXX/2, , o ENT
ND 20 I=2430 ENT
X(I+1)=X{I)+DXX _ ENT
D7 30 I=1+70 ' ' ENT
Fi=T ‘ ‘ ENT
CSJ(I)=COS{(2.4FI~1)#PI/140.) _ ENT
SSJUL(I)=SIN({2.#FI=14)#PI/140.) ENT
NN 160 [=1+31 ENT
IF (U.LEL0,01) GO TO 80 _ ENT
IF (T4EQ+1ANDARS(T=12) LELO. 01) 60 TO 100 ' ENT
IF (I.£QR.1) 5=(2. *PKl*SQRT(REJ*(l.-U))*XC/O T2-0. 35)*5QRTI(1.—U>/UENT
1#ALOG(UA)) ENT
IF (I.EQ.2) S=DSX#(X(2)=~XC) ENT
IF {1.GT.2) S=SH+DSX®DXX ENT
M=1 ENT
IF {I.EN.1} M=2 : - : S MENT
CONTINUE : ENT
S1IM=0. ENT
N0 50 J=1470 ENT
S8=0,5#5#(1,=-CSJ(J)) : ENT
AP1=(1,=~U)#{1.~EXP(=1./(2.%5B)}) ENT
AS=ALOG{{l.+2.*U/APL)/ (1+U/APL) )} ENT

SUM=SIM+ {1 ./SORT (APLI#AG) =SQERT (2. #SB/{(1l.~UY*0.69314T18})))#355J(J) ENT

RES=SUMHPI/T0.#0,54S#SQRT(U) +SORT(Z2.%U/ (1a=U) 1 #S##1.5/1. 0397208 ENT
X1=RES+(.35% , ENT
IF (M,NE.1) GO TO 70 ENT
XT=X1/ (2. #PKI#SART{ (1. ~UI#REJ) )} ENT
Pl=(l.=U}#{1le=EXP{=1u/(2a%*S) 1))} ‘ ENT
GI=ALOG{(l.+2.#U/P1)/(1.+U/Pl)})} ENT
NSX=2, #PKIH#SQART{RFJ# {1l ~U) #P1#G1/U) ENT
SH=5 ENT
- IF (ABS(X(I)-XT).LF 0.01) GO TO 60 o ENT
CDX=X{I)=XT ’ _ ENT
S=S5+DX#DSX ENT
SH=S ENT
GO0 TO 40 - : . ENT
Pi= (1.-UJ*(1,nEXP(~1 /{2.#5H) )) E ENT
IF (ABS(T=1l.)}.LE«0.01) GO TO 100 - ENT
XHEX1#0.72/ (2. #*PK1I#SORT((12=U)¥REJ)) . o ENT
IF {(ABS{X(I)=XH).LE.0,01} GO TO %90 . o ENT
AKP= (la=U)# (1, =EXP =14/ (24%#5})) - ' : g ENT
AGP=ALOG ({1l +2.#U/AK2} /{1, +U/LK2)) : ENT
ISX1=2.%PK1 /0. T2#SART(REJ# (1. ~U) *AKZ2#AG2/U) ENT

240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
449
450
460

470 .

4890
490

500

510
520
530
540
550
560
570
580
590
600

610

620
630
640
650

660
670

&8¢
69C
70¢C
71¢
72(

L SR BN



]

el

160

110

120

DX=X(I)~XH ENT 730

S=5+DX#DSX1 ENT T40
MM+ ] : . ENT 750
GO TO 40 ENT 760
TF (I1.NFE.1) SH=2,#PK1#SQRT{REJ}*X(I)=-0.35 ENT 770
IF (I.NEW1Y Pl={l.=U)*{l.=EXP(~1. /(2 *SH))) ENT 780
NSX=2 . #PK1*SORT(REJ) . : ENT 790
IF (ABS{T-1,).LE.0.01) GO TO 100 ENT 800
S=2.#PK1/0.72#SQRT(REJI#X (1) ~0,35 ' ENT 810
IF (T+4FERel e ANDQULGTL0,01) DSX=2.#¥PKI#SQRT{REJ#ALOG(UA) /U)#(1ls=U) ENT 820
PLP==2,%#P1#P1l/(l.~U} ) . ‘ ENT 830
HNZ] g =EXP (=14 /(2.%#5)) ' ENT 840
HIP =2 #HQ#%2/0,72 ENT BSO
PAS (Tl +0a2% (1a=#U) FAMIHAMJIST ) #HO=0,2¢P 1 #AMJFAMJHTH (P1+2.4#U) ENT 860
P2P=(T=1a40.2% (L=} #FAMI#AMJET ) #HOP =0, 2%PLlPHAMJSAMU%T# (P1+2, #U) ~ENT 870
10.2#P1#AMJ#AMRTRPLIP ' ' ENT B80
F1P==PZ2P#0,A007#(0,08901~0,.04005%P2+0, 01702%pea#2~0, 00646*P2**3}/(ENT 890
11a+14050014#P2) ENT 900
FPP=«pP2P#0.79335#(0.0527~-0.02886%P2+0,01478#P2#42=~0,00589#PZ+#3)/{ENT 910
11.+1,088694%P2) ENT 920
FiP==P2P#{0.12857~0.04653%P2+0, 01820*P2**2 0.00599#pP2##3) /(1. +1 D2ENT 930
12724P2) ENT 940
G0 TO 110 : ENT 950
P2=0. ENT 960
BPp=0. : ENT 970
F1P=0, ' ' ENT 980
F?p=0. ENT 990
F3pP=0, : ENT1Q00

IF (T14EQalAND.UGT.0.01) DSX=2,#PKI#SART(REJ*ALOG(UA}/UI#(1.~U) ENTIL010
PlP==2.#¥P1#PL/ (1s~U} ' ' ENT1020
F1=0.8907#{0,12857+0.01617#P2=0.00607#P2##2+0.00192#P2##3)/({1.+0.,8ENTI030
11817#P2) ENT1040
FP=0,T79335#(0.066T76+0,00453%P2~0, 00204*P2ﬁ*2+0 000T7T54P2##3)/{14+0.ENT1050D
185T7164#P2) ENT1060Q
F35(0.21%4294+0,04061#P20. 01249*P2**2+0 00351#P2##3) /{140, TLEO4BHP2ENTIOTO
1} ENTLQ80
FilzU#pP 1 #F ] +P1#P1#F2 _ ENT1090
OMCL=({PIlP#F1+P1l#F]1P= U*PEP*FB U*PE*FBP)/FU B ' ENTI100
DMC2=(PL1Y#F1-U+P2#F3) # (UFPIPEF1+U#PI#F 1P +Z2  #P1#P1P*FZ+P1#P1#F2P)/ (FENT1110
1U+FU ENTI1Z20
AMYX=2 4% (14=U)# (DMCl~- UMCZ)*DSX/SQRT(REJ) _ ENT1130
RJ2=0.5%(1.~U)/FU ' : : . ENT1140
2J1=SRRT(RJZ} ENTL150
WRITE (69250) X({1)»RJ1sDMX B . . ENTL160
IF (IK.GT.1) GO TO 140 o ENTL1170
IF (X{I).GE.XEL) 60 TO 120 : R : - : ENTYI1BO
GN TO 140 ) ‘ ) ENT1190
F - {RJl«LTA2Z) GO TO 140 ENT1200

IMJ=X0+ (Z~RO)# (X {T})~X0}/ (RJ1-RD) ) _ ENT1210
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130

- 140

150
i&0

170

190

AU

IF (XEL.LT.0) 60 7O 130

IF (XMJJLLT.XET) KCODE=1

IK=TIK+1

GO TO 140

AM=0 SHXET

IF {XMJLLE.¥XM) KCODE=1

IK=1IK+1

COMTINUE

RO=RJ]

X0=%X(1}

PYLLI)=PL

ByziI)y=

FI1{I)=F1

Fllig({I)y=F2

FHI3(1)y=F3

LQRZ2(Iy=RJ2

iIF (T.EQ.1) GO TO 150
B{T)=(DMX~DMXQY/Z (X (TI+11=X(I))
A(T)=DMXO-B(TY#X (1}

60 TO 166

A(IN=0.145¥0DMX/0.32
H{T)=(DMX=A (I} )}/ %C

F)MXO:DM){

K=1

IF (K.GT.30) GO T0O 240

IF (XMeBEeD. e AND«XM,LTXCY GO TO 180
IF (XM.GE. ¥ {K) ANDXM LT«X(K+1})) GO TG 180
K=K+]

50 TO 170

Fil= RPZ(K)*(PUl(K}*U*FUI(K)+PU1(K)**2*FU2(K))/(U*U)

F1Z=RR2(K+1)#{PUL{K+1L)#UHFUL (K+1)+PUL(K+ 1) ##2aF 2 (K+1}))/ (U*}).

F21=RR2(K)# (PUL (K} #FUL({K)~U*PU2 (K)#FU3(K) ) /U

FP2=RRZ(K+ 1) # (PUL (K+1) #FUL (K+1)}~UsPUZ2(K+1) #FU3(K+1)) /U

IF (ABS({T=1.).LE.0.001) GO TO 190

FA1=RR2Z{KY* (9. *pUl(K)/70.~PU1(K)*FU1(K)*U*PUZIK)*FUB(K))/U

ENT1220
ENT1230
ENT1240
ENT1250
ENT1260
ENTIZ70
ENT1280
ENT1290
ENT1300
ENT1310
ENT1320
ENTL1330
ENT1340
ENT1350
ENT1360
ENTL370
ENTI380
ENT139¢0
ENT1400
ENT1410

‘ENT1420

ENT1430
ENT1440
ENT1450
ENT1460
ENT1470
ENT1480
ENT1490
ENTLS00
ENT1510
ENT1520
ENT1%30
ENT1540
ENT1550
CENT1560

F32=RRZ(K+1)# (9, *PUl(K*l)/TO-“PUI(K+1)*FU1(K*l)+U“PU2(K+1)*FU3(K+1ENT1570

1Y)y /0

X11=F11/(F21+F31)

X12=F12/(F22+F32)

A0 TO 200

F31=0.

F32=09

CONTINUE

X1=X (K}

X2=X (K+1) :

XP1= Fll/(F21+F31)+F31*(F11/4F21¢F31)-1 y/Fel
X22=F12/ (F22+F32) +F324# (F12/(F224F32)=1,) /F22
X31=2.#F21%(F21+F31)/(F11«F21-F31)

ENT1580
ENT1590
ENT1600
ENT1610

ENT1620

ENT1630
ENT1640
ENT1650
ENT1660

ENT1670

ENT1680

"ENT16%90

e e A A e e e B s

b st « aremante




e2n

230

24(Q
G

250
Flt
el

35

ratt

&0

X31=SQRT(X31)
X3p=2, tF2p% (FR2+F32) / (F12=F22-F32)
X32=5aRT (X32)

IF {XM.GE,0..AND.XM,LT.XC} GO TO 210
G0 10 220

XK1=0.

RA=XC

XP2=X721

X32=X31

X21=1./U

X31=1.

TF (A85{T=1,),LE.0.001} GO TO 7220
X12=X11

X11=1.7(T#U)
CMUSX21+{XM-X 1) # (X22-X21)/ {¥2=-X])
BT=X31+ (XM=X1)#(X32-X31)/(X2=X1)}
CMli=1./CMU

IF (A85(T-1,).,LF.0,001) GO TO 230
RU=X11+(XM=X1)#(X12=-X11)/{X2-X1)
T=1./{CHMU#*RL)

CONTINUE

CONTINUE

RETURN

FORMAT (AF10.5)

FORMAT (/9X343HTHE COMPUYTED JET FNTRAINHFNT ARE AS FOLLOWS)
FORMAT (/5Xs4HXJFT9B8Xs4HRIFET+5X 3 SHDM/DX)

END
SHUBROUTINE RECTJ (ISYMsNEURY)

TN DEFIME THE UNIT NOPMAL VFCTORS TO THF SURFACE OF RECTANGULAR

JETS

NIMENSION Y(10s41)

IF (ISYM.EQ.0) GO T0O 10
NSJ1=NSJ+1

NJH=(N&J=1}/2+2

<N oT0 20

NS JI1=NSJ=-]

NJH=NSJ/2

Na 50 I=14NSJ1L ‘ :
IF {(1.EQ«1.AND,ISYM.NE.O) GO TQ 30
1F (I1.EQ.NJH} GO TO 40

Y(3y1)=1,

Y{4s1}=0,
50 TO 50
Y{3211=0.
Y(byI)==1,
G0 TD 50

¥ (3s1)=0.

Y(4e1)=1,

ENT1700
ENT1710
ENTLT720
ENTL730
ENT1740
ENT1750
ENT1760
ENTL770

ENT1780

ENT1790
ENT1800
ENT1810
ENT1B8Z20
ENT1830
ENT1B40
ENT1850
ENT1860
ENT1B70

ENT1ES0

ENT1890

ENT1900 -

ENT1910
ENTL1920
ENT1930
ENT1940
ENT1950
ENT1960
ENTL9TO

REC
REC
REC
REC
REC

‘REC

REC

REC
REC.

REC
REC
REC
REC
REC
REC
REC
REC

REC

REC
REC

REC

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160

170
10

190
200
210
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10

Z20

30

40

CANTINUE

RETURN

END

SUBROUTINE CIRCJ (ISYMsNSJaY)

TH DEFINE THE UNTT NORMAL VECTORS TO THE SURFACE OF CIRCULAR JETS
 NIMENSINN Y (10+41)

PI=3,141592465

IF {(ISYM.EG.0) GO TO 10

NSJ1=NSJ+1

NAl={NSJ=-1)/2+1

FNZ2=NN

NIH=NN+ 1

Y(1al)==SIN(PI/{2.%#FN2})
Y{2s1)=~COS(PI/(2.#FNZ))

3N TOo 20 '

Y{ls1)=1,

Y{(231)=0,

HSJ1=NSJ=-1

Frm2=NSJ/2

NIH=NSJ/2

CONTINIE

o 50 I=1+KMSJ1

K=T

K1=1 _

IF (1,6TNJHJAND.ISYMJNE.O) K=I-NJH+1
[F (ICGTIMJHQANDDISYMQEOIO} K'—'I"N\JH
Fi=K '

IF (ISYMuNE.D) ANGZ=(FI-1.)#PI/FN2Z
IF {ISYM,EQ.0) ANGZ=FI®#PI/FNZ
YP=0,.5%(]1.~COS5(ANG2) )

TIF (ISYM.EQ.0) ANGP=PI-ATAN(SQRT(1l.=YP#YP)/YP)
TI=I+1

KK=T

KII=11

IF (I.6TaNJH) KK=II-NJH

FIT=KK

IF (I LENJHLAND,ISYMaERa0) FII=KK+1-
ANGI=(2.#FIT~1)#P I/ (2. #FNM2)
¥P=0,5%(1,~C0OS (ANG1))

IF (ISYM,ER.0) ANGI=PI=-ATAN(SQRT{1l.=YP®*YP)/YP)
IF (I.GT.NJH) GO TO 30

30 TO 40 .

ANGL=~ANGY

ANG2=~ANGZ.

CONTINUE ‘

Y{1sKII)=SIN(ANG])
Y(2+KI1)=~COS(ANR])
Y{3+KI)=SIN{ANGZ)

REC
REC
REC
CIR
CIR
CIR
€IR
CIR
CIR
CIR
CIR
CIR
CiR
CIR
CIR
CIr

-CIR

CIR
CIR
CIR
CIr
CIR
CIR
CIR

€IR

CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CiR
CIR
CIR
Ciw
CIR
7IR
CIR
CIR
CIR
CIR
Cir
CIR
CIR
CIR
CIR

220
230
260~
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
26l
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
4390
440
450
460
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50

10

Pk

30

Y{4+KI})==-COS (ANG2)
CANTINIE

RETURN

EnMD

SUBROUTINE JSHAPF (XXLeXXTeYLyYJrsZJrRJ+CPCWLsIPANEL o NJ9yJCeISYHM)
TN DEFINE THE LNOCATIONS OF VORTEX AND CONTROL POINTS ON CIRCULAR

JETS
DIMENSION CPCWL (1Y XXL{Y)s XXT(l)s YL(1)

CIR
CIR
CIR
CIR
JSH
JSH
JSH
JSH

COMMON /SCHFME/ C(2)sX{(10+41)sY(10s41)sSLOPE(15) +XL(2915)aXTT(41)9JSH

IXLL (41)

JSH

COMMON /GEOM/ HALFSWsXCP(200) yYCP(200) «ZCP(200) ¢ XLE(50) ¢ YLE (50) 2 XTJSH
1F (S503) aPST(20) 1CH{9G) « XV({200)Y2YV(L00)sSN(BeB) yXN(20042) 9 YN{200+2) »ZJSH
2N(200¢2) s WINTH(B) « YCOM(2E) o SWEEP ({50) s HALFBsSJU(2148) sEX(95+2) 9 TX{95JSH

3921 95CH{16005)14S1(16055)141.C(3)

JSH

COMMON /CONST/ NCSeNCWaML{B) sNSUINCI(S) s LASTsMINLI(3+5) sMIWZ(3+5) 9 JJSH

TPANELaMUJ(S) o NW{3) o NNJsNJP

PI=3.14159265

dl=NSy+l

TF (ISYMLEDRLD) NI=NSJwl

NA2=N]1+]

IF (ISYMEQ,0) MNP2=NSJ

N1Z2=N1/2+2

IF (IGYMLEQ.0) NI1P=NSJU/Z2+1

Ny 10 I=1.2

ClIY=XXT(I)=XXL (1)

nno10 JsleNg

XLAT e JI=XXL (D) +CPOWL (JIH#C(T)

nnoP20 J=1leNJ

Fl=d

FNCJ=NJ

P3T () =0.5% (1. ~COS{FJ#PI/FNCJ))
SLOPE(J)=(XL{2e J)~XL{le )}/ (2.%R])

N 30 K=laN2

YY=y (2+K)

IF (ISYMaNE. D AND.KLERLLY ¥YY=—=1,

IF (ISYMANE D AND WK FQe?) rY=~1.

IF {(K.EQa(N12-1).0R K, EQ,N12) YVY=1a.

IF (K EQelN2) YY=1s =

XTT{K}=YJ+RJIHYY

DO 30 J=slaid

KldeK)=XL (1o JY+SLOPELJ)H(XTTIK)~YL (1))

0N 120 K=1sN1

Kk=JC+K

L=k

IF (K. EQ.N12) L=1 ) .
EX(KKg1}=XXL (1) + (%KL (2)=XXL{1) ) # (XTT(L) =YL (1)} /(2. %RJ)
FX(KK;E)=XXL(1)+(XXL(E)-XKL(I)}*(XTT(K+IJ—YL(1))/(Ea*RJ)

(KK LISXXTII) # (XXT(2I-XXT (1)) H{XTTIL)~YL{1) ) /7 {2.%¥RJ)

TX(KK!?)—XXT(I)*(XXT(E)“XXT(l))*(XTT(K+1)"YL(1})/(2 *RJ)
CHIKKI=C(11={(C{1)=C{2))#0.OR{]a+Y{&4K))

' JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JsH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH
JSH

470
4840
490
500~
10
20
30
&0
50
60
70
8o
a0
100
110
120
130
140
150
160
170
180
1990
200
210
220
230
240
250
260
274
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
4640
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419
50

&0

T0

KO

90

100
110

170

00 120 J=1sNJ JSH
MPANEL=(K=1)#NJ+J-1+IPANFL _ JSH
AN 9N =142 JSH
KIl=K+I-1 JSH
QIBN=]1, _ JSH
IF (KeEQaN12.AND.T.EQ.L) KI1=1 - JSH
TF (ISYM,EQ.D) GO TO 40 : JSH
IF (KI1.FR.1.0R.KT1«FGs2) B0 TO &0 JSH
50 TO 50 JSH
TF (K.EQ.N1?«AND.KI1+FQ 1) SIGN==1. JSH
CONT INUF JSH
TF (KI1.EQ.(N12-1).0R.KI1.EQ.N1P) GO TO 70 JSH
IF (KI1.EQ.M2) G0 TO 70 JSH
YY=Y(PsKIL) JSH
77=Y(l+KI1)#SIGN JSH
G TO &0 JSH
Y='1- \JSH
F7==Y{Ll4KI1V/Y(22KTL) . JSH
nnOTO BO JSH
YY=1a ' ' JSH
77=Y(14KI1)/Y(2+KT1) JSH
COMTINVUF . JSH
XMINPANELs T)=X (JaKI1) JSH
YN (MPANEL s T) SYJ+EJRYY JSH
JMINPANFL T)=7d+RPJ%Z27 JSH
VK=0.5%(1le+Y (4aK)) T JSH
IF {ISYM.FQR.0) YK=2,%YK~1, JsH
XCP(NPANELY=XXL (1) +(XXL(2)=XXL {L)Y) #YK+PST (J} #CH(KK) JSH
TF (ABS (YN (NPANEL+2) ~YN(NPANEL1)).LE.D.,0001} G) TO 100 JsH
YCP (NPANEL)Y =YL (1) +YRK# (YL (2) =YL (1}) JSH
7CP (NPANEL)=7N (MPANEL 1)} + (7N {NPANEL+2) ~ZM(NPANE_ + 1)) # (YCP (NPANEL)-JSH
1Y (NPANEL21) )/ (YN(MNPANEL s2)~YN (NPANEL+1)) JSH
50 TO 110 JSH
7CR (NPANFL)=7J JSH
YOP(NPAMFL)=YN (NPANEL 91} “JSH
CONTTNUE JsH
XU(NQANEL)—XXL(I)+(XXL(2)*XXL‘1))*YK+CPCNL(J)*CH(KK) JsH
C CONTINUE _ JSH
Jo=Jdc+i] JSH
LAST=NPANEL JSH
RETURN JsH
END JSH
OVERLAY (LUSROWRZ40)
PRPOGRAM JETOFF JOF
TN SET UP THE JETOFF INFLUENCE COEFFICIENT MATRIX AnND COMPUTE THE JOF
{AMBER TERMS JOF
NIMENSTON AW{I01} ' : JOF

COMMON /GENM/ HALFSWeXCP(ZOO)qYCP(ZDO}vZCP(EGO)vKLE(BO]v ‘LE(S0) s XTJOF
1F (50} +PSTI(20)sCH{95) +XV(200) o YVI100) +SHN{BB) sXn(200+2) 2YR{20052] +ZJOF
PA(P00:2) yWIDTH(BY s YCON(25) s SWEEP(50) s HALFHSJ{FLsB)sEX{95+2) s TX(95J0F

470
480
490
500
510
520
530
5410
550
560
570
5u0
590
600
610
620
630
640
650
660
670
680
690
700
710
T20
730
740
750
760
770
780
790
800
8140
820
830
B4&0
B50
B60
B70
B8Q -

10
20
30
&Q
50
60
70

A
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in

20

30
40

50

ao

70

3:2)3SC (160353 9SI(160+5)«LC(3) ' JOF
COMMON /AEROQ/ AMlqAMEgBlvﬁ?;CL(BDJvCT(BO)pCD(BD)quM{EleO) JOF
COMMON /CONST/ NCSeNCWsM1(8) sNSJINCI(S) +LASTIMJIW1(345) +MJIWZ (345} 2JJOF
1IPANEL +MJJ(5) s NW (3) «NNJsNJIP JOF

COMMON /ADD/ CP(100)sCM{30) yBREAK(8) sSHP (B+15) sGAL (30) ¢ ISYMa VMU VUJOF
1+TEMP4FCRyCAMLERCAMLE Ty CAMTER«CAMTET s XJaYJsZJ4RJALP+CREF s TWISTR JOF

CNMMON /PARAM/ ALPT+ALPCsALPSsCDF+SDF s THyTDF JOF
COMMON /COST/ LTnTALvLPAleNJW(S)sLPANELvIENTN LPAN?;EXIT;PTIAL,TNJOF
1IST2DF(5) ¢ NFP JOF
HEWIND 01 ' JOF
JI=LPANEL+1 JOF
R=R1 JOF
1c=1 : ' JOF
AGENW (L) JOF
NG=NW (1) JOF
NC=TENTN JOF
I5=1 , JOF
CONTINUFE ' JOF
LL=1 JOF
IF (NW(2).FQ.0) G0 TO 30 JOF
IT=1+NCS JOF
IF (MW(3).NF,.0) G0 TO 20 : JOF
CHORD=CH(1}+CH(IT} JOF
5N TN 40 JOF
I[I=11+NCS : JOF
CAORD=CH (1} +CH(TIT)+CH(TIIT) JOF
69 TO 40 JOF
CHORD=CH (1) JOF
CAMTINUF , JOF
CELL WING (AWeLPANElL »1+BsLPAN1sLPANZ) JOF
YC=(XCP(1)~XLE (IG))/CHORD : JOF
CAM=ZCR(XC)~(ZCR(XC)=ZCT{XC) ) #YCP (1) /HALFR JOF
Aw (J])=~CAM JOF
MRITE (01) (AW(K)sK=11J1) JOF
[J=2 JOF
MJS=LPANEL =1 JOF
CALL WING (AWsLPANFL+IJsBsLPAN1+LPANZ) JOF
IF (NWi2),ER.0) GO TO 70 JOF
II=IG+NCS JOF
IF (NW(3).NF,0) GO TO &0 . JOF
CHORD=CH (IG) +CH(IT) . JOF
CHFL=CH(IG) ' ' JOF
A0 TN ARD N JoF
ITI=II+NCS ' JOF
CHORD= PH(IG)+CH(II)+CH(III) ' JOF
" CHFL=CH{IG)+CH(II) o : - : JOF
50 TO B0 . JOF
CHNRND=CH (IG) - : JOF

CHFL=CH{IG) JOF .

80

0
100
110
120
130
140
150
160
i70
180
190
200
210
220
230
240
250
260
270
280
290
300
3lo

320

330
340
350
360
370
380
390
400
410
&20
430
440
450
450
470
480
490
500
510

520

530
540
550

560
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80

90

100

110

120
130

140

150

- CONTINUE

FCR=CHFL/CHORD
¥C=(ACP(IJ)-XLE(IG) } /CHORD
COM=ABS (XC~FCR)

FCR1=FCR=0.01

FCR2=FCR+0.,01

C7=0.

ZC1=ZCR(XC)

ZC2=ZCT (XC) )
C7=7C1-{ZC1-2CP)+yYCP{TJ) /HALFR
CONTINUE

IF (XCoLT.FCR1) CAM=CZ _
IF (COMJLT.0.001) CAM=CZ~0,5%DF(LL)}

TF (XCaBTaFCR2.ANDLABS(1.-XC)+GTa0.01) CAM==DF(LL)+CZ

JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF

IF (ABS{1.-XC) .F.0.01} CAM==DF(LL}+CAMTER=(CAMTER~CAMTET) #YCP (1J)JOF

1/HALFS8

TF (PTIAL<LF.0.01.AND.XC.GT.FCR1} GO TO 140

IF (PTIAL.GT.0.01) GO TO 110

IF {ABS({XC=l.).LEWN.01) GO TO 120

JK=1

IF (NW(3) NEsOANDWTJ.GTLPAN]} JE=2

MCM=T J+ (NCS=TG) #NW (JK) + (IG=1) #NW (JK+1) +1
XC1={XCP{NCM}=XLE(IG))/CHORD
CaMI=ZCR(XC1)~(ZCRI{XC1}I~ZCT(XC1) }#¥YCP{TIJ)/HALFB
CAM= {CAM+CAM1) /2.

50 TN 140

TF (TUGE.MUWI (1+L L) wANDIJLLE.MJIWZ(1sLL)) GO TO 130
IF (IJeGE MIWI(29LL) sANDWTJ,LE.MUWR(29LL)) 60O TO 140
[F (IJeGE«MIW1(39LL) nANDeTJoLE«MIWZ(34LL)} GO TN 140
Cam=_C7

GO TN 100

CAM=CAMTER~ (CAMTER~CAMTET)} #YCP(IJ) /HALFR

50 TO 140

IF {XC.GT.FCR1) GO TO 140

530 TO 100

CONT INUE

Au{Jl)=-CAM

WRITE (01) (AW(K)sK=1sJ1)

IF {IJ«GE.LPAN1,ANDeIJ.LT+LPANZ) NG=NW({2)

IF (IJ.GE.LPANZ ,AND.IJ.LT«LPANEL) NG=NW (3}

IF (TJeEQaMJIWR2(I1sLL) sORTJLEGaMUWR (29LL)) LL=LL*1
IF {IJ«EQ.MJW2 (3sLL)) LL=LL+1

IF (LL.GT«NFP} LL=1

IF (IJ.LT«MG) GO TO 150

[R=IG+1

ME=MGE+NG

IF (IJEQ.LPAN1.NR.IJ.EQ.LPANZ) IG=1

e rTRILITY OF T2
?chﬂz 1S POO.

A

JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOoF
JOF
JOF

- JOF

JOF
JOF
JOF
JOF
JOF

570
580
590
600
610
620
630
640
650
660
670
680
690
T00
710
720
730
740
750
760
770
780
790
800
810
820
B30
840
aso
Beo
870
880
890
SQa
910
928
230
840
950
960
970
380
990

JOF1000
JOF1010
JoFlogo
JOF1030
JOF1040
JOF1056
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160

10

20

IF (I1J.EQ,LPAN1.OR.IJ.EQ.LPAN?) LL=1
TJ=1J+1

NJ=NJd=1

IF (TJ.LE.LPANEL)Y GO TO 50

IC=IC+]

H=R?

159=1

N G=NW L)

ME=NW (1)

TF (ABS(R1-B2).LE.N.001) 60 TO 160
IF (IC.LE.?)Y GO Tn 10

CONTINUE

RYTURN

EnND

SURRDUTINE WING {(AWeLPANFL,T:BE+LPAN]1JLPANZ)
T COMPHTE THE JET-0FF INFLUENCE COEFFICIENT MATRIX

DIMENSTON AW(1)
DTIMENSION W(2)

JOF1l060
JOF1070
JOF108¢0
JOF1090
JOF1100
JOF1l1l0
JOF1120
JOF1130
JOF1140
JOF1150
JOF1160
JOFL170
JOF1180
JOF1190
JOFl200-
WNG 10
WNG 20

WNG
WNG

COMMON /GENM/ HALFSWsXCP(200) s YCP(200)+ZCP{200) s XLE(SG) s YLE(D0) s XTWNG
12(50)«PST(20) 9 CH(IS) 4 XV{Z200) s YV(100)sSN{B48) s XN(200+2) s YN(200+2) +yZWNG
PN(20042) +WIDTH(B) 2y YCON(25) +SWEFP (50) s HALFRB9SJ(21¢8) +EX (5592} s TX(F5WNG

3+72)aSC{160+45)4ST(1604R)Y1LC(3)

COMMDN /AERO/ AM1,AMZ+Bl+R2,CL(30)4CT(30)+CD(30)+GAM({2+100)

WNG
WNG

COMMON ZCONST/ NCSeNCWaM1 (R) sNSUYNCJI(5) s LASTeMUWL{345) s MUIWZ2{345) s JWNG

1PANEL g MJJ(B) «NW(3) s NNJsNJIP

T7=1

IFF=1

ISN=1

ML=NW (1]}

AN=NW (1)

D9 60 J=1le.LPANEL

MT=J-IFF+1

Fr=NL

IF (JoGToLLPANLIJAND.J.LE.[LPAN2)} ISN=2

IF (JuGT.LPAND JANDLJLLELLPANEL) ISN=3

IF (J.GE.LPAN]1AND.J.LT.LPANEL} GO TO 10
GO TO 20

ML=NW (2} X
IF (J.GE .LPANZ .AND+J.LT.LPANEL) NL=NW(3)
CONTINUE

X1=XN(Ja1)=-XCP (1)

X2=XN{Js2)=XCP {1}

¥12=XN{Js2)~XN{Je1)

Y12=YN(Jy2)=YN{Js1)

NN 50 I1=1,2

IF (II.ER.1) 60O TO 30

=1

50 TO 40

WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG

"WNG

WNG
WNG
WNG
HWNG
WNG
WNG
WNG
WNG

WNG

WNG
WNG
WNG

30
&g
50
60
70
80
99
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290

300

310
320
330
340

S i AR bt




30
40

50

=11

e WNG
CANTINUE : WNG
YO=({=1e) #2NSEYCP () WNG
Y1=YN(Js1)=YC : WNG
Y2=YN(Js2) =¥C WNG
AYR=X1#y12=-yY1#x12 WNG
RI=SART(X1#X1+RAKYIHY]) WNG
PR=GORT (X2#X2+RAR%YZHY2) WNG
HI=(X12#X2+RB#Y1P#Y2) /R2~(X124X1+BB#Y12#Y1)/R] WNG
U1=U1/XYK WNG
He=({1lea=X1/R1) /Y1 WNG
U3=(1l.=-X2/R2}/Y2 WNG
40IT)={Ul+U2=U3)#CH(IZ)=SM(MIsISN}/ (84#FN) - WNG
A (JYSW L) +4 (2) WNG
IF (J aLT« NN .0OR. J «EQR. LPANEL) GO TO 60 . WNG
17=17+1 WNG
IFF=NN+1 _ _ WNG
MMZNN+M] . WNG
CONMT INIIE WNG
QrTHRN WM
WNG
Fan : WNG
OVERLAY (USROWR4340)
P2INGRAM JETON JON
TO SET UP THE JETON INFLUFNCE COEFFICIENT MATRICES JON
NIMFNSION AW(300) ' : JON
COMMON /CODF/ KCADF JON

CaMMON /GEOM/ HALFSWsXCP (200} sYCP(200) «ZCP (2001 +XLE (5034 YLE(50) s XTJON
1E(S0) s PST(20) s CH{GB) « XV (2001 oYV100) s SN(BB) +XNI20042) sYNI20042) 97JON
2NI20002) yWIDTH(BY s YCON(25) « SWEEP (S50} s HALFBsSJ(21 981 vEX{9542) +TX(95JON

3+2)4S5C{1560+5)sS5T(160+5)}sLC(3) JON
COMMON /AERPQ/ AMI1AMZsB1R24CL{30)}+CT(30)+CD(30)+:GAM(2,100) JON
COMMON /FCONST/ NCSeNCWaM1 (B) yNSJIsNCI(S) s LASToMINI(3¢5) sMIW2{3+5) vy JJJON
TPANEL s MJJ(5) s NW {3} aNNJsNJP JON
COMMON /PARAM/ ALPTeALPCALLPSyCDF+:SDF s TH«TDF JON

COMMDN SADD/ CP(100)<CHM{30)BRFAK(B) »SWP(Bs15)+GALI{30) »ISYMs VMU VUJON
1+ TEMPoFCRy CAMLERsCAMLETsCAMTERCAMTET 2 XJsY¥JsZJaRJ2ALP+CREF+TWISTR JON
COMMON /COST/ LTOTALsLPANL «+NJIW(S) s LPANEL »IENTNaLPANZyEXIToPTIAL THJON

1IST+DF (5) 4 NFP JON
PEWIND 02 JON
LPI=SLTOTAL*1 JON
4J=PANFL+NCJ (1) . S JoN
MCON=LAST+NCJ (1} JON
IPHI=] JON
JL=LAST+1 JON
TaN=] | - JON
LN=1 | JON
LM1=1 JON
JNN=] JON

MHHC=YMIRLLRPC _ _ JON

350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560~

10
20
30
40
50
60
740
80
g0
1r0
110
120
130
140
150
160
170
180
190
200
210
2249
230
240
250
260
2740

e
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Y

MK =] JON 280

20

30

&)

50

51}

Th

B0
90

T=LAST+1 : JON 290 /
[1=T~JPANEL JON 300 33
CALL MATRIX (AWsLTOTALsLPANELsVMUCsIsMCONsMJyIPHI s INNsLN2LNLsTEMPyJON 310
LLPANT s ISYMsKCODE+EXITsLPANZ) JON 320 4
WRITE (01) (AW (K) K=14LTOTAL) JON 330
KI=2 JON 340 .
NT=LTOTAL=1 JON 350
LT=LAST+2 JON 360 o
V+4P=YMUC . JON 370 P
K= 1 JON 380 ' S
IF (LI+GT-LAST) KJ=LI-JPANEL JON 390 i
CALL MATRIX (AWsLTOTALILPANEL3sVMPyLIsMCONsMJyIPHI »INNsLNyLNIsTEMPyJON 400 :
ILPANT, ISYMsKCODE yFXITsLPAN2Z) JON 410 o
SRITE (01) (AW(R) «K=1+LTOTAL) JON 420
TF (KJeLTeMJ.ORLKJ.FQ,LAST) GO TO 20 JON 430
IPHI=TPHI+1 JON 440 ;
M I=MJ+NCJ ( TNN) JON 450 :
CONTIMIJE JON 460 N
MUT=MJJ (TNN) =1 JON 470 3
TF (KJW.EQ.MJTI) GO TO 30- JON 480
50 TD 40 JON 490 ;
JNN=TNN JON 500 B
INNSTNN+] JON 510 ?
IF (KJJEQ.MJJ(JNN)} TPHI=1 JON 520 ;
IF (LTI.EQ.LTOTAL) GO TO 50 JON 530 j
G TO 60 JON 540 3
CONT INUF JON 550 j
IPHI=] JON 560 |
MJ=LPANEL+NCJ (1) JON 570 3
JMNZ] JON 580 %
TMN=1 JON 590 S
CONTINUE JON 600 i
KI=KI+] JON 610 i
NT=NI-1 JON 620 4
IF (LI.EQ.LTOTAL} GN TO 70 JON 630 ;
IF (LT.EQ.LAST) G0 TO 80 JON 640 |
LI=LT+1 JON 650 :
a0 T 90 JON &60 §
LI=LPANEL+1 JON 670 4
59 TO 90 JON &80 5
LI=1 JON 690 =
CONTINUE JonN 700 :
Pz I-LAST+LPANEL JON 710 g
Je1=Jp-1 : JON 720 5
TF (JPFO.MJJ(LNI)Y LNI=LN1+1 JON 730
IF (JP1.EQ.MJJILN)} LN=LN*1 JON T40 i
IF (KI.LE.LTOTAL} G0 TO 10 JON 75D ;
RETURN JON 760 4
END JON TTO- y
_ _ :
g
;
|




10
2n

SURROUTINE MATRIX (AWsLTOTALsLPANELIVMUsT4MCONsMUs IPHI s INNoLNsLN1»MTX

1TEMP,LPANT » ISYMsKCODEsEXTIT s LPAN2) MTX
Th COMPUTE THE JETON INFLUENCE COEFFICIENT MATRICES MT X
ATMENSTON AW (1) MTX
NIMENSTION W (4) MTX
DIMENSION SV (300} MT X

COMMON /GEOM/ HALFSW+XCP{(200) sYCP (200} +ZCP (200) +XLE(S0)9YLE(50) s XTMTX
TE(RO) +PST(2N) sCH({95) ¢ XV{200) sYV{100) +SN(BsB) s XN{(200:2) s YN(Z0022) sZMTX
PMI20042) s WIDTHIB) W YCON(25} 2+ SWEEP (50) sHALFRB 95U (2198) 4sEX(9542) o TX (95MTX
332)95C(16015)+S51(160+5)+LC(3) ' MT X

COMMON /SCHEME/ C{2) sX(10e41)aY(10+41) sSLOPE(LD) 9 XL (291B)aXTT{41)+MTX

1xIL(41) _ MT X
COMMON /AERQ/ AMLeAM24HB14R2,CL(30)sCT{(30)+CD(30)9+GAM(24100) MTX
CHOMMOM /CONST/ NCSsNCWeMI(8) sNSUsNCILE) sLASTaMUWL (295) sMIWZ2 (355} o JMTX

TPANEL «MJJ(B) o N (3} o NMJeNJP _ MT X
COMMON /PARAM/ ALPTsALPCsALPS+CDFoSDF+THsTDF MTX
FAUIVALENCE (X{ls1)5VI1)) MTX
PI=3,14159265 : . . . , MTX
ZJET=YCON(29) MT X
TUSR=YCON(24) : . MTX
NFJ=CNF MTX
Vil T=YMI : : MT X
TFM=TEMP . : MTX
ARM2ENNJ -] MTX
N1=NNJ=~1 MTX
MP2=NNJ=-2 . MTX
MIA=NNJ=-3 MTX
MJH= (NSJ+1) /2+1 MT X
IF (ISYM.EQ.N) MJH=NSJ/Z MT %
IF (ISYM.ERQ.0) MP=NSJ-1 . MTX
IF {ISYM.NE.N) NP=NSJ+1 MTX
MAT=NJH=1 . MTX
17=1 MTX
IFF=1 . MTX
U=NY (1) MTX
UM=NY L) MTX
IND=1 MTX
ISN=1 s MTX
L= PANEL+1 ' ' MTX
LAST1=LAST~1 MT X
IF {I.GT.LAST) GN To 10 MT X
~IdJ=1 . _ MTX
G0 TO 20 MTX
TJ=1=-JPANEL , ' MTX
‘CONTINUE ‘ MT X
DO 240 J=14LAST . . o MTX
MTI=J-1FF+1 o ' ' : MTX
Fri=hN MTX

IF (J-GTWl.PAN].AND.JLLE.LPANZ)} ISN=2 MTX

10

20

30
490
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
280
350
400
410
420
430
540
450
460
470
480
490
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40

20

60

0

Ha
90

100

I {(JeGT LPANP.AND.J,LELLPANEL) ISN=3
TF (J.GE.LPANI vAND.J.LT«LPANEL) GO TO 30
50 T0 40

Ny (2)

IF (JeRELLPANZWAND JLLTLLPANEL) NN=NW({3)
CONT INUE

IF (JaBF «LPANFL AND JLLT.MJJIIND)) NN=NCJ(IND)
CHORD=CH(17)

I (J«FQ.L1Y GO TO 50

~ 70 60

TSN=ISN+1

LI=MJJLIND) +1

ML=MJJd(IND) -1

I (NL.,EQN.LAST1) GO TO TG

TF (JeFRLMLY INN=IND+]

COANTINUGF

X1=XN{J 1Y =¥CP (TJ)

¥2=XN(Je2)~XCP{IJ}Y
X)12=XN{Js2)=XN(Js1}

¥Y12=YN(Js2) ~YN(Ja1)
712=7N{Js2)~7N({Js1)
F1=7ZN(J«1)=ZCP(TJ)

72=ZN(Je 2)=7CP ({13}

x7J=X1#712~71#X17

NN 220 I1=1l.2

IF (IT«Ffa1) GO TO RO

W=l

S0 T0O 90

=P

CAONTINUE

YOz (=1 ) #8N#YCP(TJ)

Y1=YN({Jsl)~=¥YC

Y2=¥YN{J«2)~YC

RYK=XI#Yl2-yY1#X1?

Y7I=Y1#712~71%Y12
ALRI=SXYK#AYK+ X ZJ#X7J+BI#YZI*YZI
RIBI=SOPTIXL#X1+B1#Y1I#Y1+PBLI#Z1#71)
QP2R1I=SART (AP#X2+R1#Y2HY2+B1IWZ2#Z2)

MTX
MT X
MTX
MT X
MTX
MT X
MTX
MTX
MTX
MT X
MTX
MTR
MTX
MT X
MTX
MTX
MTX

- MTX

MTX
MT X
MT X
MTX
MT X
MTX
MTX
MTX
MTX
MTX
MTR
MTX
MTX
MTX
MTX
MT X
MTR
MTX
MTH
MTX

uuﬁl—(K?*Xl?+91*Y2*Y1?+BI*ZE*212}/R281-(Xl*X12+Bl*Y1*Y12+Bl*ZI*ZIEMTX

1) /7R1R]
G1B1=(l.~X1/R1B1)/{Y1#YLl+Z1%Z1)
FPEI={)l.~X2/RPR1)/(Y2#Y2+4224%Z2)
IF (I.GT.LPANEL)} 6O TO 110
Fl=UUB1#XYK/ALRY
FP=wY2#G6281+Y1%G1R1
IF {(J.GT.LPANFL} GO TO 100
G0 TO 200
F%:.OI
f-'q:n,_

MTX
MTX
MTX
MTX
MTX
MT X
MTX
MTX
MTX
MTX

500
510
520
530
540
550
560
370
580
590
600
ql10
620
630
640
650
6560
670
680
690
700
TLpL0
720
730
740
750
760
TT0
780
790
800
8140
820
B30
B840
850
B60O
B70
880
890
900
G110
220
330
94
950

960 -

970
980

RS
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Fl=p.#F1 _ MTx 990
F2=2,.,%#F2 ' MTX1000

S G0 TO 200 MTX1010

110 CONT INUE MTX1020
TF (JaLELLPAMEL)Y GO TO 130 _ _ MTX1030

- TF (ARS(B1=-R2).LF.0,001) GO TO 120 ' MTX1040
BLE2=XYK#XYK+ X7 UHXZJ+H2RYZIHYZT MTX1050
RIRP2=SART(X1#X | +R2#Y1#YI+FR#Z1#71) MTX1060
NPRP=SORT (X2 X2+RPHY2HY2+R2#22#Z2) MTX1070

IR2= (X 24X 12+B2#Y2*Y12+B2#724%712) /R2BR2~ (X1#X12+H24Y1#Y12+H2#71%Z12MTA1080

1) /R1R2 MTX1090
S1RZ=(1.=X1/RIB2)/(Y1#Y1+71#21) ‘ MTX1100
FPR2=(1o~X2/R2RP)/ (Y2RYP4724#22) : MTX1110

59 T0 130 ‘ MTX1120

120 ALR2=ALRA] MTX1130
: HHRZ2={uR1 ' . : ' MTX1140
nPR2=G231 MTX1150
r1R2=6111 ‘ _ . , : MTX1160

130 CONTINUF ‘ - MTX1170
IF (T.GT.LAST) GO TO 160 : MTX1180
F13=UUR1#XZJ/ALB1 MTX1190
F12=UUB1%XYK/ALBY - _ MTX1200
13=72%#G2R]~Z1#G1R1 ‘ MTX1210

1] 2=-yY2#G2R1+Y1#G18B1 MTX1220

IF (JJLELLPANFL) GO TN 140 _ MTX1230
E23=UUR2#X7J/ALAR - o - MTX1240
Fe2=Uuna#XYK/ALRB? - _ MTX1250
123=72%G232~71#G1R? MTX1260
5P22-y2AG2R2+Y1#G1 A2 ‘ MTX1270

37 TN 150 _ _ . , MTX1280

la0 Fa2=0. ' c ' MTX1290
522=0, , MTX1300
F23=0, . MTX1310
323=0, : : : o MTX1320

150  Fl=-F13#Y {4 IPHI)# (~]1,} ##N+F12%Y (F+IPHI) MTX1330
FR=Gi3#Y (4 TPHI) #{=1a) ##N+G12H#Y (3¢ IPHI) ~ MTX1340
F3=-F238Y (4« IPHT}# (=1, ) #%N+F22%Y (39 IPHI) MTX1350
FAamBaasyY (4 IPHI)#(~1.) ##N+G22%Y (39 IPHI) R MTX1360

IF (J.LE.LPANFL) GO TN 190 - ' ' : ' MTX1370
Fl=F1%2, . , ' MTX1380
F2=2.%F2 MTX1390
F3=2,%F3 _ - MTX1400

Fa=2 ,%F4 . ' ' v MTX1410

50 TO 190 , MTX1420

160 F1=UURBL1#YZT/ALBL : MTX1430
IF (EXIT.LE.0.001) GO TO 170 _ _ MTX1440

TF (NNJ.FRs1) GO 7O 170 : : - L : S MTX1450

TF (TJ.GTJLPANEL.ANN.TIJLLELMJJC1)) VvHU=1, MTX1460

IF (IJ.GT.LPANEL.AND,TJLLE MJJ(1)) TEMP=], MTX1470

170 CONTINUE o MTX148C
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110
150
200

2u0

250

F2=0«

IF (JJ.LELLPANEL)} GO TO 1R0
F3=UURZ2#YZI/ALRZ

F"§'=0 L d

Fl==F1#yMUtyMy#2 ,+TEMP

F3==F3%2,

G50 TO 1990

Fle-F1#yMU#yMU*TEMP

CONTINUE
W{TII)={FL+F2)#CHORD#SMN(MI 4 ISN) /(8. #FN)
IF (J.LEWLPANFL) GO TO 210

IF (IT.EQ.2) GO TO 210

K2=T11+2

d{K2)=(FI+F4 ) #CHORDH#SN (MT ISN) / (R, *FNJ
CONTINUE

CONMTINIIE

IF (JJLT.MM) GO TO 230

17=17+1

IFF=MM+] -

HA=MM 4 MN

CONTINUE

IF (JoLF<LPANFL} JA=J+24JPANEL

IF (J.GT.LPANEL) JA=J=-LPAMEL+JPANEL

Q'.'-' (LIA] =\‘1'{1)+W(2)

SY{JAY=w (]}

IF {J.LEJLPANEL} GO TGO 240

J1=J~LPANEL

At {Jly=w(3)

VMit=vHT

TEMP=TEM

CAONTIMUE

IF (KCORE.FQ.0) GO TO 360

IF {TUSB.ER,L1,AND7JET.GT.0,01) GO TO 340
IF (DFJ.LE.0,0001) GO TO 340

1F {(NNJ.EQ.1.AND.T.LE.LPANEL)Y 60 TG 340
IF (NNJ.EQelAND,I.GT.LPANEL)Y GO TO 250
IF {TeLEMJJINLY DR, TILGTLLAST) GO TO 340
CONTINUE

IF (T.GTLLAST) GO TQ 340

IF {IPHILEG.NJH) GO TO 340

IF {ISYM NE,0,ANDL.IPHIEQ.1) GO TO 340
TF (IPHI LT .NJH) IL=TPHI~ISYM

IF (IPHI.GT.NJH) TL=IPHI~-NJH

" REWIND P2
MF=TJ=MIJ{NLY = (TPHI=11 #NCJ (NNJ)

FANJ=NNJ
ITSTJU=SEF

" DLX=DISTING, S*PI/FNNJ

S7X=={1la.~VMU) -
T={IL=-1)#NCJ (NNJ)

MTX1490
MTX1500
MTX1510
MTX1520
MTX1530
MTX1540
MTX1550
HTX1560
MTX1570

MTX1580

MTX1590
MTX1600
MTX1610
MTX1620
MTX1630
MTX1640
MTX1650
MTX1660
MTX1870
MTX1680
MTX1690
MTX1700
MTX1710
MTX1720
MTX1730
MTX1740
MTX1750
MTX1760
MTX1T770
MTX1780
MTX1790
MTX1800
MTX1810
MTX1820
MTX1830
MTX1840
MTX1850
MTX1d60
MTX1870
MTX1880
MTX1890
MTX1900

- MTX1910

MTX1920
MTX1930
MTX1940

-MTX1950

MTX1960
MTX1970
MTX1980
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260
270

2h0
290

300

Jion

3720
320
340

350
3A0

CALL SKIP (IQesJPANEL)

B0 290 JJd=1.MF

<SEAD (02) (SV(K)+K=1sJPANFL)
IF (JJEQ.MF) GO TO 260
NYTH=D X#PST (JJ) /TH

S0 TH 270
DXTHENLX#PSTI(JJ) #0.5ATH
CONTINUE

RIOD=SZX#DXTH

e 280 Kl=1.JPANEL
Krz=KI+JdPANEL

Avi (KK)SAW(KK)Y+PPONH®SY (K1)
CONTINMUF

IN=NCY (NNJ) =MF + { (NP=1=T1SYM) /2=1) #NC

Call, SKIP (IQ.JPANEL)

20 330 JJd=1sMF

READ (02) (SV(K)+K=12JPANMEL)
17 (JJ.FR.MF)Y GO T0O 300
IXTH=DLA#PSI(JJ) /TH

B0 TO 310 '
INTH=DLX#PST (JJY#0.5/TH
PROD=RZYHDXTH

N 320 Kl=1+JPANFL
KK=K1+JPANFE

Aw (KK) =AW (KK)~PRPON#SY (K]}
CONTINUE

COMTINUE

IF (EXIT.LE.Q0.001) GO TO 350
IF (NNJ.EQ.1) GO TO 350

IF {IJ+GTLPANFLANDWTIJWJLFEaMJJ(]1})
TF {IJeGTLPANEL.AND.TJaLEaMJJI (1))

CONTINUE

TF {I.LE.LAST) GO TO 710

IF {(IPHI.EQ.NJH) GO TO 570
IF (TSYMNELDLANDLIPHILEG. 1)
IF (NNMJ,EQ.1) GO TO 430

IF (IJ.6T.HMJJ(NLY) GO TO 430

IF (IPHI«GToNJHaAND ZJETSLE0.01)

I[F (IPHILGT.NJH) L1=NJH

J (NNJ)

VMU:IB
TEMP=1.

GO TQ 570

G0 TO 430

IF {ISYM.EQ,0.,ANDIPHI¢BT.NJHY L1=NJH+1

IF (IPHI.LEJNJH} L1=1

IF (NW(2) JNE Do ANDoNW (31 EQ.D) NZ=2

IF (NW (3} NE.O) NZ=3
IF (MNJ.LE.3+ANDJNW({Z) NE.O)

CTIF (NNJLGLE.3.ANDCNW{2) ERL D)

IF (NNJ GE .4 ANDJNW (3} NELD)
IF (NNJ.EQ.4.ANDNW(3})EQ.0)
N1 420 NR=1aNZ

IR=N2
IR=N1
IP=N3
IR=NZ

K1=MJW1l (NRyNJP)+ (IPHI-L1~ISYM} #NW(NR} =1

MTX1990
MTX2030
MTX2010
MTX2020
MTX20340
MTX20¢ "
MTX2050
MTX2060
MTX20740
MTX2080
MTX2090
MTX2100
MTX2110
MTX2120
MTX2130
MTX2140
MTX2150
MTX2160
MTX2170
MTX2180
MTX2190
MTX2200
MTX2210
MTX2220

MTX2230

MTX2240
MTX2250
MTX2260
MTX2270
MTX2280
MTX2290
MTX2300
MTX2310

- MTX2320

MTX2330
MTX23¢0
MTX2350
MTX2360
MTX23790
MTX2380
MTX2390

MTX2400

MTX2410
MTX2420
MTX2420
MTX2440
MTX2450
MTX2460
MTX2470
MTX2480
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370

380

390

400

410

420
£3n0

K2=LC(NR)Y+IPHI~L1-ISYM
Kajrz=Ny (NR)

K 1=k 1-KNW

K?2=KZ2-1

“4=3 _
IF (K1,6E.0) GO TO 370
K1=K1+KNY

KZ=K2+1

MQ:E

BN 410 N@=14MR

SUM=0,

1N 380 KK=1.Khi

K[ =kl+KK

S Ja=KL 2% JPANEL

SUM=SUM+SY (JA)

CALL INTEG (RFSeKNWs;Kl1yK2sIJeBlsIR)

AN 400 KK=14KNW

W =K1+KK

JA=KlL+2% JPANEL

4a=1,

NN 390 L=1+KNW

LL=K1+L

IF {L.EQ.KK) GO Tn 3940
AA=AA®{XCP(TIJ)~XVILLII/Z{XVIKLY =XV (LLY)
CONTINUE

A (JA) SAYW(JA) =SUMBAA=RESHAASVHMUBYMUSTEMP
CONTINUE

KI=K1+KNW

LPz=Kg+]

CONTINUE

Jo=1R+1

CANMTIMUF

CANTINUFE

IF (KCODE.FG.0) GO TO 570

TF (NW{2) .EQ.0) NSTRIP=NCS

IF (NW{2) «NE.O.AND.MNW(3)}.EQ.0) NSTRIP=NCS®*2
IF (NW{3)NE.0) NSTRIP=NCS#3

IF (IPHI.LT<NJH) IP=NJH+1

IF (IPHI GTL.NJH) TP=ISYM+1

TF {NNJ.EQ.1) GO T0O 480

IF (IJaGT.MJJ(NL)) GG TO 480

IF (NNJ,EQR.2)} GO TO 490

IF (IJ+GT.MJJ{N2)}) GO TO 490 -

IF (NNJ.EB.3) GO TO 470

IF (TJ.GT.MJJIN3)} GO TO 4560

IF (NNJ.EQa.4) GO TO 450 _ :
TF (NNJaFQaS5aAND o TJaGTaMJJ (NNJ=~&)) GO TO 440
LI=SNNJ=¢& :

I 7=NSTRIP

30 TO 500

MTX2490
MTX2500
MTX2510
MTX2520
MTX2530
MTX2540
MTX2550
MTX2560
MTX2570
MTX2580
MTX2590
MTX2600
MTX2610
MTX2620
MTX2630
MTX2640
MTX2650
MTX2660
MTX26TO
MTX2680
MTX2690
MTX2700
MTX2710
MTX2720
MTX2730
MTX2740
MTX2750
MTX2760
MTX27T70
MTX2780
MTX2790
MTX2800
MTX28140
MTx2820
MTX2830
MTX2840
MTX2850
MTX2860
ATXe2870
MTX2880
MTXZ2890
MTXZ2960

- MTX2910

MTX2320
MTX2930
MTX2940
MTX29510

MTX2960

MTX2970

MTXx2980



)

4510

ah0

470

490

500

510

520
530

L1=N3

[7=NSTRIP+NP

RG TO 500

LI=N3

I7=NSTRIP

50 T0 500

L1=N2

T7=NSTRIP+ (NNJ=-3) ®#NP
-0 T0 500

CANTINUE

L1=N2

1 7=NSTRIP

50 70 500

LL1=NNJ

[7=MSTRIP+ (NNJ=1)#NP
30 70 500

L1=N1

I7=NSTRIPs (MNJ-2) #NP
CANTINIIE

17=1Z+1P

NT=NJT

IF (ISYMJNE,.D) NT=NJT-1
*MWw=NCJILL)

M 560 KP=1«NT
SliMl=n,

SijMZ=0.

K1SMJJ L1 =NP#NCI{LL Y+ (KP=1) #NCJ (L) + (1P~ 1)*NCJ(L1)

NN 510 KK=14KNW

K =K1+KK

KJ=KL+JPANFL

TaAz=KL~LPANFL +JPANFL

T3=KJ~LAST

SIM]=SLIM]1+SV {TA}

SUMZ=SUMZ+ AW (IB)

CALL INTEG (RESsKMWsKIsIZaTIJdeBl,L1)
1F (ABS(R1-B2),LF,0.001) GO TO 520
CALL INTEG (RFF+KMWsK13IZ+1JeBE2yL1)
60 TO 530 ' :

QFEF=RES

0N 550 KK=1e¢KNW

X[ =K1 +KK

KJ=KL+JPANEL

TA=K] - LPﬁNEL*JPANFL

IB8=KJ~LAST

AA=] o

DO 540 L=13iKNW

- Li=Kl+bL

IF (L«ER.KK) GO TO 540

AL=AA® (XCP (TJ) =XVILLY)/Z (XV{KL)~XVI(LL))

MTX2990
MTX3000
MTX3010
MTX3020
MTX3030
MTX3040
MTX3050
MTX3060
MTX3070
MTX3080
MTX3090
MTX3100
MTX3110
MTX3120
MTX3130
MTX3140
MTX3150
MTX31le0
MTX3170
MTX3180
MTX3190
MTX3200
MTX3210
MTX3220
MTX3230
MTX3240
MTX3250
MTX3260
MTX3270
MTX3280
MTX3290
MTX3300
MTX3310
MTX3320
MTX3330
MTX3340
MTX3350
MTX3360
MTX3370
MTX3380
MTX3390
MTX3400
MTX3410

S MTX3420

MTX3430

 MTX3440

MTX34%50
MTX34560

S MTX34T0




540

550

hE0
570

580

G0

CONTINUE

Ad(TAY=AW (TA) ~SUMIRAA-RESHAA¥VMURYMURTERP#2,
AL{IB)=AW(IR) ~SUMZ*AA=REF#AA®Z,
CONTINUE

T7=17+1

CONTINUE

CONTINUE

SK=1.

(IF (IPHT.GT.NJH) SK=-1,
JT=T-LAST+LPANEL _
K=MCON=LAST-NCJ(LN)+LPANFL
JNJENCJ (LN

N0 590 KK=1eJNJ

KL=K+KK

KJI=KL+JPANEL

Ta=K| -LPANEL+JPANEL

TR=KJ=LAST

Atzl,

N9 580 L=19JNJ

LL=K+L

TF (L.FR.KK) G0 TO SHO

AB=AAR (XCP(JI) =XV (LLY )/ (XVAKLY=XV{LL))
CONTIMUE

AW (IB) =A% {IR) +AA#SK

A4 {TAY=AW{TA) =AARYMURYMUPTEMP#SK

IF (I.EQaMCONLANDSILT.LTOTAL) MCON=MCON+NCJ{LN1)

IF (KCODE.FQR.0) GO TO &BO . :
IF (TUSB.EN.1.AND.ZJET.6T.0.,01} GO TO &BO
TF (NNJ.FQ.1) GO TN 6B0

IF (TJ.GT«MJJ(N1)) GO TO 680

IF (IPHIGLE.NJH} GO TO 6868

L1=NJH

IF {ISYM.ENAO0) L1=NJH+1

IF (NW{2).EQ.0) 6O TO 610

IF (NW(3).EQ.0) GO TO 600

IF (IJaGT.MJJINZ)I) GO TD 640

- TF {TJaGT.MJJI{NT)) 60 TO 630

600

610

hZ20

IF [(NNJ.EQ.4) GO TO 620
IF (NNJeEQ.S5+ANDSTU.GToMJJ (NNJI=4)) GO TO 620
G0 TO 680
IF (TJ.GTaMJJI{NZ)) GO TO 630
IF {NNJLEQ.3) GO TO 620

ANNJEQa4 o AND T GT MJJ (N3)) GO TO 620
PO .TO 680
IF (NNJ.EQ.2) GO TO 620
TF (NNJWER.3.AND.TJWGT.MJJ({N2}} GO TO 620
G TO 6840 :
KI"MJWI(luNJP)+(IPHI-L1 ISYM)H#NW(1)~1
KNW=NW (1)
GO TO 650

MTX3480

MTX3490

MTX3500
MTX3510
MTX3520
MTX3530
MTX3540
MTX3550
MTX3560
MTX3570
MTX3580

- MTX3590

MTX3600
MTX3610
MTX3620
MTX3630
MTX3640
MTX3650
MTX3660
MTX3670
MTX3680

MTX3690

HTX3700
MTX3T710
MTX3720

CMTX3730

MTX3740
MTX3750
MTX3760
MTX3TTO

MTX3780

MTX3790
MTX3800
MTX3810
MTX3820
MTX3830
MTX3840
MTX3850
MTX3860
MTX3870
MTX3880
MTX3890
MTX3900
MTX3910
MTX3920
MTX3930

MTX3940 -

MTX3950
MTX39860
MTX3970
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630

640

650

660
670
680

630

700

710

10

- 20

EsNeRsReNe;

K1=MJW1 (29 NJP) + (TPHI=LI-TISYMI#NW (2] -1
KNW=NW(2) .

50 T0 650

K1=MJIW1 {34 NJPY+ (IPHI~L1~ ISYM)*NW(B)-
KiW=NW (3) :

ND 670 KK=1+KNYW

KL=K1+KK

Ja=KL+2# JPANEL

Ad=1, :

NO 660 L=1¢KNY

Li=K1+L :

IF {L.EQ.KK) GO TO 660

AA=AA® (XCP{TJ)=XV(LL) )Y /A {XV{KL)=XV{LL)})
CONTINUE

Byl (JAY =AW (JA) =AARVHURVMUSTEMP#(0,5
CONTINUE

IF (KCODE.E®.0) GO TO T10 -

IF {(ZJET.GT.,0.,01) GO TO 710

I¥ (DFJ.LE.0.0001) GO TO 710

IF (NNJ.EQ.1) GO TO 690

IF (IJ.LE.MJJINI)) GN TO 710

CONTINUE

IF (IPHILER.NJH) GO TO 710

IF (ISYM NE,G,AND,IPHIWEQ.1} GO TO 710
DO T00 J=1lsJPANFL :
JdsJd+JdPANEL

SV{JY==Auw (JJ)

WRITE {02) {(SV({J)sd= I;JPANEL)
CONTINUE

UMU=YUT

TEMP=TEM

RETURN

END

SUBROUTINE SKIP {I+JPANEL)
DIMENSION DUMMY{200) .

IF {(I1.EQ.0) 6O TO 20

00 10 J=1.1

READ (02) (DUMMY (K)sK=1yJPANEL)
CONTINUE E

RETURN

END

OVERLAY (USBOWBs440)

PROGRAM SOLUTHN:

T0 SOLVE THE JET ON AND JET OFF EGUATIONS-

GAMMA MUST BE DIMENSIONED TO HAVE AT LEAST (N+1)**2/4 ELEMENTS,

YHERE N 15 THE SYZE OF THE MATRIX ##%

NIMENSION AW{300), CA(300), GAMMA(Z0170)

MTX3980
MTX3950

MTX4000
MTX4010
MTX&020
MTX4030 "

-MTX4040

MTX4050

MTX4060

MTX40T0

 MTX&080

MTX4090
MTX4100
MTX4110
MTX4120
MTX4130
MTX4140

_ MTX4150

MTX4160
MTX&170
MTX4180 .
MTX4190
MTX4200
MT%4210
MTX4220 -
MT X423 0 -
MTX%240 -

MTX4250
MTX4260
MTX4270
MTX4280
MTX&290
MTX4300
MTX&310=-

SKP
SKP
SKP
SKP
5KP
SKp

SKP

SKP

500

-50L

SOL
S0L

S0L.

50L

SoL.

10

20

30 d
40 @;
5¢
&0 - 3
T0 i
80

10
24
30
40
50
60
T0




10

20

30

DIMENSION GAMYR(300) ' SO0L

COMMDN /CODE/ KCODE SoL
COMMON /SCHEME/ C(2)YeX(10741)eY({10s41) sSLOPE(LS) o XL {2515 9XTT({41)+50L
IXLL{41) 50L

COMMOM /GEOM/ HALF?NeXCP(EGO)vYCP(EOO)92CP(EDO):XLE(50)9YLE{50)vX:SDL
JE(50)+PSI(20)sCHI9S) yXV(200)2YV(100)eSN{B:8) ¢ XN(2004+2)sYN{200+2)9250L
?N(?DBeE)uWIDTH(H)vYCON(E%)pSWEEP(SO)vHAL‘BySd(BlvB):FX(9592 :TX(9SSOL

342)2SC{160s55) 9ST{160+5)+LC(3) 50L
COMMON /PARAM/ ALPTsALPCyALPSyCDFaSDF o THLTDF SOL
COMMON ZAERQ/ AM1,AMZsBLsR24yCL(30)+CT(30)CDI(30)+GAM(2,100) SoL

COMMON /ADD/ CP{100)sCM{30)+BREAK(B)15WP {Bs]15) s6AL(30)2ISYMsVMUsVUSOL
1-TEMP,FCRsCAMLFRyCAMLET s CAMTERSCAMTET s XJoYJsZJsRJI9ALP¢CREFsTWISTR SOL
COMMON /COMST/ NCSsNCWaM1 (8) aNSJeNCJI{S) s LASTeMJIW1 (345} sMIWZ(3+5) +JS0L

1PANEL «MJJ(S) s NW (3} sNNJ s NJP SOL
COMMON /COST/ LTﬂTALeLPANleMJN(S)vLPANELsIENTN-LPANaeEXITsPTIAL’TwSDL
1ISTsDF(5) s NFP SOL
REWIND 01 SoL
TUSR=YCON (24} ’ soL
1C=TENTN - . : . soL
77=YCON({25) ' ' ' .S0L
ITN=YCOMN(23) 50L
1C=1 5oL
J1=L PANFL+1 : soL
LP1=LTOTAL~+1 . s0L
SR=R1 soL
FJ=COF ' SoL
MA=3 i sSoL
IF (NW(2).,EQ,0) mMA=] ' : : - . soL
TF (NWI(2) NE,OLANDANW(3) 4FQ.0) NA=2 SOL
CONTINUE ) : soL
IG=1 SOL
=NW(1} : o . . . s0L
ws NW(l} : S0L
QFEAD (N1) {AW(I)I=1sJ1} : . SoL
X4=XCP (1) soL
YR=YCP (1} SOL
BHDPY=0. _ SOL
IF (IUSB.EQ.l.AND.ITN:EQ,0) GO TQ 20 . : SoL
CALL INDVEL (XBoYBst;YJ1ZdwRJqBB;PHRVvPHKaTEMPcVU:PHYeISYH) SoL
CONTINUE . SoL
AW (JI)=AW(JIY+XTT(IG)+PHPY/ (ALPCH#VL) SoL
. DD 30 I=Y+LPANEL o ST : .SOL
GAMMA (I)=~AW (I+1) /AW (1) SOL
NJ=LPANEL=1 : sSoL
NN 60 TJ=#+LPANEL ‘ SoL
READ (01} (AW (K)aK=1sJ1) ' S o : - soL
XB=XCR{TJ) - SOl
YB=YLP(TJ} 50L

IF {IUSB EQ 1.AND, ITN EQ. 0) GO TO 40 : 50U

-84

S0
160
110
120
130
140
1540
160
170
180
190
200
2190
220
230
240
250
260
270
2810
230
300
310
320
330
340

350

360
370
380
399
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560

3

s e e B




40 CONTINUE SOl 580

Aw(dl)“Aw(dl)+XTT(IG)¢PHRV/(ALPC*VU) SOL 590

IK=1J S SOoL 600

- CALL VMSEGN (NdvIKeAWsGAMMA;CA) - SoL 610
MJI=NJ=1 : A SOL 620

[F {IJaGEJLPANL1.AND,IJ.LT.LPANZ) NG=NW (2} SOL 630

TIF (IJ.GELLPAN2.ANDsIJsLTLPANEL) NG=NW(3) . ~ SOL. 640

[F (IJ.LT.MG) .60 TO 50 ' SOoL 630
I6=1G+1 SOL 660
MG=MG+NG ' SOL. 670

5Q IF (TJ.EQLPAN1.OR.IJ.EQ.LPANZ2) 1IG=1 , : : - _ S0L 680
60 CONTINUF C SOL 690
no 70 I=l.1.PANEL , , - 80L TO0O

70 FAM(ICYI)=GAMMA(T) ‘ ' soL 710
IF (ABS{B1-B2).LF.0.,001) GO TO 80 . : SOL 720
IC=IC+1 =~ . ' ‘ : : _50L T30
34=R2 'SOL 740

- IF {ICaGT.2) GN0: TO 890 ' -~ 501 750
31 TO 10 . ‘ S0L 760
80 "CONTINUE : : g - ‘ : SOL 770
Vel C=yMUALPC SOL 780
TAHI=1 . . sS0L 790

M= LPANFL+NCJ(1) . , : 504 800
THN=1 . A : S : : soL B1o0
JNN=1 ' SOL 820
I=LAST+1 soL &30
READ (N1) (AW{K) s K=19sLTOTALY A _ SOL 840
CALL STREAM (ALPHAsYMUCyIsTPHI+LPANELsTEMP:LPANL L PAN2yISYMsKCODESOL 850
1EXTITyMd) : SoL 86¢
au{LP1}=ALPHA 50 870

NY 90 I=1+LTOTAL SOL 880

90 GAMMAIT)Y==AW(I+1) /AW(1) , T : SOL BS0 .
KI=2 SOL 9040
NT=LTOTAL=-1 SoL. 910
LT=LAST+2 SOL 920
TH=NK (MA) +MJWI (NAJNJP) =1 . : : " - SOL 9340

100 KJ=LT SOL 940
IF (LIsGT.LAST) KJ=LI=-JPANEL : 50L 950

READ (01) {(AW(K) K=1sLTOTAL) SoL 960

CALL STREAM {ALPHAsVMUC, LIeIPHI;LPANELsTEMPoLPANl9LPAN2;ISYM,KCGDESOL-970
1+EXITeMJ) SOL 980

IF {(KCODE.EG.0} GO TO 120 SOL 990

IF (Z7.GE.0.01) GO TO 120 s0L1000

. ADDITIONAL EXTERNAL FLOW DEFLECTION IS ALLOWED IF THE JET ANGLE ISSOL1010

GREATER THAN THE FLAP ANGLE BECAUSE OF THE EFFECT OF FINITE TRAI- S0L1020

LING=EDGE ANGLES. FOR THIN AIRFOILS, THIS CAMN BE ELIMINATED BY SgL1030
INSERTING THE STATEMENTs IF (KCODE.EQ.1) GO TOD 63 SOL1040

s N RS NO]

-~

CALL TNDVEL (XBQYR§XJ!YJ!TJ’RJ!BB!PHRV'PHX1TEMP!VU’PHY 1 ISYM) SoL 570

TF_(LI;GEpﬂdwl(NA;NJP)aAND.LI-LE;MJWE(NA;NJP}1 GO TG 11lC SOL10&0

POy S




110

120 -

130

140

150

160

170

180

190

200

210

G0 TO 120

IF (LIJNELIH) GO TO 129

IF ((DFJ=TDF)«LT«0s} GO TO 120
C7T=CAMTER-(CAMTER-CAMTETY#YCP (LI) /HALFB
APA=0.5# (DFJ=TDF+CZT)

IF (VM“.GTQOI\SS} APA=15PA*{1-“'VMU)/O.15
TF (APALLT.04) APA=D.

ALPHA=AL PHA+APA

IH=TH+NW(NA)

TNNTINUE ‘

Aw (LP1)=ALPHA

CALL VMSEQN (NTeoKIsAW+GAMMA,CA)
TE ({KJoLTeMJUORLKJWERLLASTY GO TO 130
IRRT=TPHI+1

MJ=MJ+NCJ { TNN)

CONTINUE

vJI=MJJ(INN} =1

IF (KJEQ.MJI) GO TO 140

50 TO 150

GMN=TNN

INN=INN+]

TF (KJ<EQ.MJJ(JNN)) IPHI=1

IF (LI«EQ.LTOTAL) GO TO 160

<0 70 170

CONTINUE

IPrpI=1

MJ=LPANEL+NCJ (1)

JNN=1

INN=1

COANTINUE

KI=KI+l

NI=NI-1 _

IF (LI.EQ. LTOTAL) G0 YO 180

IF (LI.ER.LAST) GO TO 190
LI=LTI+1

50 TO 200

LT=LPANEL+1

50 TO 200

LI=1 :

CONTINUE ,
IF (KILLE.LTOTAL) GO TO 100
TA=2# JPANEL ‘
JOANI=JPANEL +1

NN 210 I=1,LTOTAL

 BAMVRI{I)=GAMMA (T)

IF (IUSB.EQ.1.AND.ITN.EQ.0) GO TO 260
IG=] :
MG=NW (1)

NG=NW(1)

S0L1060 : ‘
SOL1NTO 1
50L1080 & 3
SOL1090

'SOL1100 e
soL1llo . ;
soL1120 -
SOL113¢0

soLll4o .
S0L1150 -
SoL1160
SOL1170

SOL1180

- S0L1190

SOL1200

soLl210

S0L1220 _ :
soL1230
50L1240

S0L1250

- S0L1260

- S0L1270

SOL1280

SOL1290

SOL1300 _
5011310 N
S0L1320

'S01.1330

S0L1340 .
S0L1350 . ;
SOL1360 :

- SpL1370
SOL1380
SOL1390
SOL1400
SOL1410
50L1420
LOL1430
SOL1440
SoL1450
SOL1460
SOL14%70
SOL1480
5011490
SOL1500
SOL1510
SoL1520
-S0L1530
SOL1540
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220

230
240

250

260

270 .

2H0

290

300

REWIND 01

READ (01) (AW(I)sI=1sJl)
AW(JLY=AW(JL1)} +XTT(IG)

00 220 I=1.LPANEL

GAMMA(TI) ==AW{I+1) /AW (1)

NJ=[_PAMEL=1 '

D0 240 1J=2yLPANFL

READ (01} (AW(K)ek=1adl)

A (J1Y=AW(J1) +XTT(IG]

IK=1J

CALL VMSEQGN (NJyIK+AW,GAMMALCA)
MJ=NJ=1 ’ -

LF (IJ-GE&LPANlaAND.I\JBLT-LPANE) NGZNW(Ey
IF (TJGELPANZ.ANDTJLTLLPANELY NG=NW({3)
IF (IJ.LT.MG) GO TO 230

1G=IG+1

ME=MG+NG

IF {IJ.FEQaLPAN]1.,NR.TJLEQ.LPANZ) IG=1
CONTINUE .

10 250 I=1sLPANEL

BAM(24+1)=GAMMA(I)

50 .70 280

DN 270 I=19LPANEL

GAM(24+1)=GAM(1+1)

CONT INUE

CAM=CAMLER

CAMT=CAMLET

SOL1SS0
SOL1560
SoL1570
SoL1580
SOL1590
S0L160G0
soLl610
5011620
SOL1630
SOL1640
SOL1650
S0L1660
SOL16T0
5011680
SQL1690
SOL1T00.
SOL1T10
50L1720
SOL1T730
SOoL1T740
SO0L1750
SOL17460
SoL1770
S0L1780
S0L1790
soLlsoo
soL1810

CALL THRUST (LTOTALLPANEL+GAMVR CAM;LPANlsVU;XJ!deZJvRJ;TEMP GALSOL1l820

1+TISYMp | PANZCAMT)

N 290 I=1.LPANEL

IR=T+TA

IC=1
PAMVR(I)“GAHVP(IH)*GAH(ICeI)
00 300 I=1.LPANEL
CP{T)=GAMYR (I)#2.#ALPC
RETURN

EAD

SUBROUTINE INDVEL (XDyYeXJrYdsZJsRJsB2sPHRV1PHXsToUsPHY s ISYM)
TO COMPUTE THE INDUCED VELOCITIES DUE TO JET ENTRAINMENT

DIMENSION VZ(2)y VX(2)9 VY (2)
COMMON - /JET/ PKleC;X(3l)vA(31)vB(31)

CREJ=T

vZi(2)=0,

VX {2)=0.

VY (2}=0s -
SaJ=5ART (REJ)
XR={XD=XJ} /RJ
NCOT=ISYM+1

SOL1830
S0L1840
50L1850
S0L 186490
soL1870

_ S0L1880

S0L1890
S0L.1900
SOL1910
S0L1920=

- IND 10

IND 20
IND 30
IND 40

"IND 50

IND 60
IND 7O

CIND B0
IND 90

IND 100

IND 110 -

9
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10

el

30

41

DO 40 K=14+NCOT - | ING

IF (K.EQ.1) FC=1, : IND
IF (K.EQIE} FC=""1u ‘ ‘ lND
RE=SART(ZJIH#ZJ+ {(YRFC=YJ) ##2) /RJ : . - IND
F1=SQRT((XB-XC)##2+B24RB#RB) ' . IND
FR=SERT(XB#42+BR#RB#PR) - : — -~ IND
G10=(XB=XC)/F1=XB/F2 IND
620=1,/Fl=1./F2 o IND
SHMR=={A (1) +B (1) #XB) *G10/RR-B2#RB#B () #G20 ' IND
QUMX=(A(1)+R(1)#XB)#G20~ P(l)*GlD+B(1)*ALOG({XB-XC+F13/(XB+F2)) IND
IF (UaLE.D.01) GO TOQ 20 IND
J=p _ o _ . IND
SUM1=SUMR - : ' : : IND
SUMZ=SUMXK IND
F1=SQRT{ (XB~X(J))##2+R2#RB*RB) IND
F2=SQRT{ (XB=X(J=1))#¥2+B2#RB#RA) IND
Rl={XB=X{J})/FLl=(XB=-X{J=1)})/F2 ' - IND
32=1./Fl=1,/F2 ’ IND
SUMRSSUMR= (A (J)+R {J) #XB)#G1/RB-B2*RB*B {J} #62 IND
SUMX=SUMX+ (A (J}+B (J)#XB)#G2- B(JJ*GI+B(J)*ALOG((XB X{JY+F1) Z(XB=X{JIND
1~1)4F21} : IND
IF (J.GEL31) 60 TO 30 IND
J=d+1 ' IND
59 TO 10 , _ _ IND
SUMR=SUMR+0.32% (1. +{XB=XC)AF1)/RB ' IND
SMYX=SUMX=0.32/F1 _ IND
PHRY=SRJ# 0, 25#SUMR*ZJ/ (RR#R)) IND
PHY==SRU* (0 265#S|IMPH (Y=Y J#FC) / (RB#RJ) , IND
PHX==SRJ#0,258#SUMY : IND
VX (K}=PHX/2, IND
VY (K)=PHY/2, IND
VZIKY=PHRY /2. IND
PHRY=VYZ{1)+VZ{2) IND
PHY=VX (1) +VX (2) IND
PHY= VY(IHVY(E‘) IND
RETURN IND
IND

£ND IND
SURRQUTINE STREAM (ALPHAsVMUsT»IPHI,LPANEL+TEMPsLPANLyLPANZ,TSYMsKSTH
1CODELEXITyMJ) - STM
TO COMPUTE THE RIGHT HAND SIDE OF THE SIMULTANEQUS EQUATIONS STH
DIMENSIDN PHIN(300) STH
COMMON /SCHEME/ C(2)sX{10241}2Y(10541)sSLOPE(IS) yXL(2215) ¢ XTT(41)sSTM
1XLL (&1} - ST

COMMON /GEOM/ HALFSWsXCP(200)sYCP{200)oZCP(200) s ALE{(S0)+YLE{(S0) s XTSTHM
IE(S50)9yPSI{20) s CH(95)Y «AVI(200) oYV I{100) ySN{BsB) s XN{200+2) 2 YN{20002)yZSTM
2M(PDO;2)vHIDTHIB)oYCDN(ZS)9SWEEP(50)9HALFB¢SJ(21:8)9EX(95;E)sTK(QSSTM
3921 ¢SC{1RN+5) 94ST(160+5)51.C(3) STM

COMMON /AERQ/ AMIsAMZaBlsBR24CL(30),CT(30}+CD(30) yGAM(24100) - STM

120 s
130 T
140 :
150 ,
160 :
170 .
180
190
200 o
210 A
220
230
240
250
260
270
280 .
290 ‘
300 B
310
320
330
340
350 o
250 T
370 :
380
%0
400
410
420
430
440
450
460
470
480
4£90=
10
20
30
40
50
60
70
80
90 , ;
100 :
110 S

UL, [ TP



10

20

ag

40

50

60

COMMON /PARAM/ ALPTsALPCyALPS:COFySDFsTHs TOF
EQUIVALENCE {X{la1)ePHIN{1)]

P1=3.14159265

TUSB=YCON(24)

ZJET=YCON(25)

N1=NNJ-1

NFA=NNJ-2

M3=NNJ=-3

NJH=(NSJ+1)/2+1 :

IF (ISYHM.EQ.0) NJH=NSUI/Z2

MP=NJH=-1

IF (ISYMJEQ.0) NP=NJH
ALPHA=O,

IF (I.6T.LPANEL)Y GO TO 10
GO 10 220 :

IF {1.GT.LAST) GO TO 100

IF (EXIT.LE.D0,001) GO TO 20

TF (NNJL.ER.1) GO TO 2n

IF (T .LE«MJJ(1).ANDeI NELMJ) GO TO 220
CONTINLUE

Al PHA=ALPTH#Y (3 IPHI) # ({1, -VMU}

IF (THWLE.D.001) GO TO 30

IF (IPHILEN.NJH) GO TO 30 o

IF (ISYM.NE.O,AND,.IPHI.EQ,1) GO TO 30

IF (T,6T«MJJIN1)}) ALPHA=AL PHA4CDF# (1 o=VYMU)
CONT IMUE

IF {(ARS(B1=B2).LFs0.001) GO TO 40

CALL NORSPD (IvALPHvLPANFLoIPHIfLPANlyLPANz)
ALPHA=ALPHA+ALPH

IF (KCODE.EQ.0) GO TO 220

TF (EXIT.LE.0,001) GO TC 50

IF (I.LEeMJJ(1)AND.I.EQ.MJ} ALPHA= ALPHA/E.
IF {IPHI.EQ.NJH) GO TQ 220

IF {(ISYMLNE,0,AND,IPHI.EQ.1} GO TO 220

TF (TUSB.EQ.1,AND.ZJET.GT.0.01) GO TO 220
TF (CDF.LT.0.0001) GO TO 220

IF {NNJ.ER.1) GO TO 60

IF {(I.LE.MJJ{(N1}) GO TO 2290

"IF (IPHI«LTaMNJH) IL=IPHI+ISYM .
" IF (IPHIWGT«NJH) IL=IPHI=NJH+ISYM

MF=T~MJJ (N1) = ( TPHT~1)#NCJ (NNJ)
FANJ=NNJ

DISTJ=SDF. -
DLX=DISTJ#0.,5#PI/FNNJ
SZX==({1le=VMU}

CIQ=(IL=1)#NCJ (NNJ)

 COMMON /CONST/ NCSENCN!MI(B)!NSJ!NCJ(S)QLASI!del(avB)QMJH2(315>1JSTM
1PANELWMJIJ(S) aNW (3) sNNJyNJIP

STM
S5TM™

STM

STM
ST™
STHM
STM
STM
STM
STM
STH™

STM

STM
STH
STH
STM
ST
STM
STM
STH
STM
STH
STM
STH
STM™
STM
STH

~ STH

5TH™
STM
ST™
STH

STH

STM
STHM
5TH

" STH
- STM

STM
STM
STM

" 5THM

STM™
STH

 STM
CSTH

STH

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270

280
290

300
310
320
330
340
3540

360 -

370
380
330

400
410

4290
430

440
450

460
470
480
490
500
510
520

530

5440
550
560

570
580
590
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70
ul

S0

100

110

120

130

l4p

150

IF (NNJLEQ.1) IP=LPANEL+IQ+]

IF (NNJNEL1) IP=MJJ(N]1)+IQ+1

0 90 Jd=1.MF

IF {JJ.EQ.MF) GO TO 70

BXTH= DLX*P%I(Jd)*TEHP*VMU*VMU/TH

GO 7O 80
DXTH=DLX#PSI (JJ) #TEMP#*0,5%VMU*VMU/TH
JKI=IP+JJ

JKZ2=JKi=]

PROD=SZX#DXTH

JK3I=JKZ2+NP#NCJ (NNJ)

AL PHA= ALPHA+PROD*(PHIN(JK2)-PHINIJKB)3
COMT INUE

60 TO 220

CONTINUE

TJ=I~-JPANEL

IF (KCODE.EG.0) GO TO 200

IF (EXIT.LE.0.01) GO TO 110

IF (NNJ.EQ.1) GO TO 110

TF (IJaGT I .PANEL.AND.IJ.LE.MJJI(1)) GO TO 220

CONTINUE =

IF (TUSR.EQ.).AND.ZJET.GT.0,01) GO TO 200
TF (NNJ,EQ,1) GO TO 200

IF (IJ.6T.MJJINLI)) GO TO 200

IF (IPRILLE.NJH) GO TO 200

L1=NJH

IF (ISYMeEQ.0) LI=NJH+1]

IF (NW(t2).F0.0) GO TO 130

TF (NWI({3).EQ.,0} GQ TN 120

IF (IJ«GT.MJJ(N2}) GO TO 160

- IF (Ide.GT.MJJ(N3)) GO TO 150

I[F (NNJ.EQ.4) GO TO 140

IF (MNJ.EQ.S5.ANDaTJaGTaMJJ (NNJ=4}) GO TO 140
GO TO 200

IF (TJ.GT.MJI(N2)) GO TO 150

IF (NNJ.EQ.3) GO TO 140

IF (NNJJEQ.4AND.TJ.GTaMJJIN3)]) GO TO 140
50 TO 200

IF (NNJ.EQ.2) GO TO 140

IF (NNJ,EQ.3.AND.IJGTaMJJ{NZ2)) GO TO 140
GO TO 200

KiI=MJW1(1eNJP)+ (IPHI~ 1= ISYM}*NH(I)-I

K2=LC(1)+IPHI-LI-TSYM

KNW=NW(1)
67 70 170
K1=MJW1(29NJP) + (IPHI=L1- ISYM)*NW(E)-I

KZ2=C(2) +IPHI~L1=-ISYM.

KNW=NW (2)
GO TO 170

STH
STM
STM
STM
STM
STHM
STM
STM
STM
STH
STM
STM
STM
STM
STH
STM
STM
ST™
STM
STH
STH
STV
STM™
STM
STM
STM
STM
STM
ST™
STM
STH
STH
STH
STH
- STM
STH
STM
STM
STM
STM

600
610
620
630
640
650

660

670
680
690
700
710
720
730
740
750
760
770
780

790

800
810
820
830
840
850
8690
870
880
890
900
910
5240
930
940
9540
960
870

980

990

STM1000
STM1010
STM1020
STM1030
STM1040
STM1050
STM1060
STM1070
STM1080

L}

I S

i
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v ity
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160

170

180

130

200

210
220

K1=MJW1 (3¢ NJP) + (IPHI =L 1-ISYM) #NW(3)~1 \ : STM1090

K2=LC(3)+IPHI=L1=ISYM STHM11l00
KNW=NW{3) STM1110
CONTINUE STM11i290
ALPHAl=0. ' S ' : : STM1130
ALPHAZ=0, STM1140
RO 190 KK=1asKNW STM1150
KL=K1+KK STM1160
AA=1, : ' ' : _ STM1170
no 180 L= loKNw 5TM11840
LL=K1+L0L : STM1160
TF {(L.EQ.KK) GO TO 180 5TM1200
AR=AA® (XCP (IJ) =XV{LL)Y I/ {XV (KLI=XV(LLY) : . STH1210
CONTINUE © T 8TM1220
0L PHAI=ALPHAT+AA#GAM (1 +KL) STM1230
IF (ABS(B1-B2).LF.0.001) GO TO 190 STM1240
ALPHAR=ALPHAZ+AA#GAM (2 4KL) . v STM1250.
CONTINUE ' C ' R S5TM12560
IF (ABS(B1-B2).LE.0.001) ALPHAZ=ALPHAL STM1270
ALPHA=(ALPHAZ- TEMP*VMU*VMU*ALPHAlz*D 5 : STM1280
GO TO 220 _ STM1290
CONTINUE ' - . STM1300
CALL SPFED (VMU+ToALPHALPANEL s TEMPsLPAN1sLPANZyPHISsIPHIZISYN) STML310
IF (KCODE.EQa.0) GO TO 220 - 5TM1320
IF (CDF.LT.0.0001) GO TO 220 _ v STM133¢
IF (NNJ.E@.1) GO TO 210 : STM1340
F {1IJsLEsMJJ{NL1}) GO TO 220 » - STM1350
O2HIN(IJ)=PHIS - ‘ ' STM1360
CAINTINUE 4 _ STM1370
RETURN ) _ : ‘ STM1380
: STM1390
END STM1400-
SUBROUTINE SPEED (VMU:I,ALPHAqLPANEL;TEMPsLPAN19LPANE;PHISoIPHIvISSPD 10
1YM) .. SPD 20
TO COMPUTE THE INDUCED TANGENTIAL VELOCITIES DUE TO WING ALONE SPD 30
VORTICES . SPD 40
DIMENSION SU(100) | SPD 50
"COMMON /SCHEME/ C(2) X (10s417eY(10v41) oSLOPE{IS) o XL(2s15)eXTT{41)sSPD - 60 .
IXLL{41) - §PD TO
COMMON /GEOM/ HALFSWeXCP {200} 2YCP{200}eZCP (200} XLE(S0)sYLE(S0)+XTSPD 80
IE(S50}4PST(20) 2CH(O95) ¢y XV {200} o YVII00)sSN{BeB) 2 XN(200s2)+sYN(200+2)+Z5PD &0
2m(20072)waDTH(S).YCON{ZS},SHEEP(SOI;HALFB;SJ{ZI,S)9EX(95;2§¢TX(958PD 100
321 ¢S5C(160:5)sSI(16045)2L.C(I) . SPD- 110
COMMON /AERO/ AMl.AMZ,BLcBZgCLEBO):CT(BD),CD{SD)sGAM<2,IGO) SPD 120
LIMMON /CONST/ NCSQNCNle(B}!NSJoNCJ(s}9LASTBMJN1(395)!MJN2(3¢5)¢JSPD 130
1PANEL9MJJ(5)9NW(3)!NNu!NJP _ _ , S SPD 140
Ml=NNJ~] ' : : ‘ " SPD 150
NZ=NNJ=2 . : ~SPD 160

 teewme e d e
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20

30

40
50

N3=NNJ=3
7JET=YCON(25}
II=T~JPANEL
H8=R1 -

IC=1
CONTINUE
17=1

MMz (

ISN=}

NL=RW({1)

NM=NW({1l)

DO 70 J=14LPANEL

Jd=J-MM

FA=NL

IF {(JoBT«LPAN]1 ANDJLE.LPANZ) ISN=2
IF {JaBToLPANZAND,.J.LELLPANEL) ISN=3
IF (J.GE.LPANI1 . AND.J.LT.LPANEL) GO TO Z0
50 TO 30

NL=NW(2)

IF (JoBE.LPANZ s ANDaJaLToLPANEL) NL=NW(3)

CONTINUE

XI=XN({Js1)=XCP(IT)
XP=XN(J+2)-XCP (I}
X12=XN(Js2)=XN(Js1)
Y12=YN{JdeZ)=YN{Js1)

Z1==ZCP{I])
7p==ZCP (11}
Z12=0.

XZJ=mZ18X12

NN 60 K=1s2

IF (K.EQ.1l) GO TO 40

N=1

GO TO 50

N=2

CONTINUE

YC=(~1.) #EN#YCP (11}

Y1=YN{Js1)-YC

Y2=YN(J12)-YC

XYK=X1#Y12-Y1#X12

YZI=-Z1%Y12
ALB1=XYK#XYK+XZJ#XZJ+BBHYZI#YZ T
R1B1=5QRT(X1#X1+RR*Y1#Y1+BR#Z1%Z1)
R2B1=SQRT (X2%X2+BR#*Y2#Y2+BR#Z2#Z2)

SPD
SPD
SPD
SPD
SPD
SPD
SpPD
SPD
SPD
SPD

SPO.

SPD
SPD
SpD
SPD
SPD
SPD
SPD
SPD
SPD
SPD
SFD
5PD
SPD
SPD

-SPD

SPD
SpPD
SPD
SPD
SPD

"SPD

SPD
SPD
SPD
SPD
SPD
SPD
SPD
SPD
SPD
5PD
SPD
SPD

UUBlm(XZ*X12+BB*Y2*Y12+BB*ZZ*ZI2)/REBI-(Xl*XlE*BB“YI*Y12+BH*Zl*ZIESPD

1)/R1B1

Fl=UUBI1#YZI/ALB1
SUM=F1#CH(IZ)#SN{JJs ISN)#GAM{ICsJ) /FN

CIF (KeEQel) SU(JI=FLI#*CH(IZ)®#SN{JJsISN)/FN

SpD
SPD
SPD
SPD

170
180
190
200
210
220
230
240
2590
260
270
280
290
300
310
320

330

340
350
360
370
3840
390

400

410
420
430
440
450
460
470
480
490
500
510
520
53¢

540"

550

560

570
580
590
600

610

620
630
640
650

L4

E
3
L
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B

Mg Lo




60

10

80

90

100
110

F=B+SUM

IF {(J.LT.NM) GO 7O 70
=i7+1

MY =NM

NM=NM+NL

CONTINUE

NJH= (NSJ+1) /2+1

TF (ISYM.EQR.0) NJH=NSJ/2

IF (IPHT.EQ.NJH) GO TO 140

TF (ISYM.NE.0.AND.IPHILEG.1) GO TO 140
IF {(NNJ.EQ.1) 60 TO 140 7

IF {I1.6TMJJIN1II) GO TO 140

TF (IPHIaGTeNJHJANDZJETLEL 0,01} GO TO 140
IF (IPHI.GT.NJH) Ll=NJH

TF {I1SYMaEB .0, ANDLIPHT aGT+NJH) L1=NJH+1
IF (IPHI.LE«NJH) L1=]

NZ=1

IF (NN(E)QMEQOIANDIN‘“’(B)IEQGD) NZ=2
IF (NW(3).NE.O) NZ=3

IF (NNJLLE.3.AND NW{2) «NE.0O} IR=N2

IF (NMJ&;LE\;B.ANDan(E)-EQ.O) IP=N1

IF (NNJoBFE.4.AND.MW(3) .NE.0) IR=N3

IF (NNJ.EQ.4.AND,NW{3).EQ,0) IR=N2

N0 130 MP=1 N7

K1=MJW]1 (MPsNJP}+ (IPHI-L1~ ISYHJ*NH(MP)-
K2=LC{MP)+IPHI~L1= LSYM

'<MH MW (MP)

K1=K1-KNW

KZ2=K2-1

MR=3 a

TF (K1.GE.0) GO TOo 80

KL1=K1+KNW

K2=K2+1

Mig=p

N 120 NR=1sMR

SUM=0. .

DD 90 KK=1,KNW

KL=K1+KK

SHM=SUM+SU (KL)

CALL ITNTEG (RES+KNWeK13sK2+sII9BBesIR)

" CNRN=0,.

DO 110 KK=14KNW
KL=K1+KK
AA=1,

D0 100 L=1+KNW

LL=K1=
IF (L.EQ.KK) GO TO 100

AA=AAR (XCP (IT1) XV(LL))?(XV(KL}-XV(LL))

CONTINUE

CORN= CORN+AA*GAM(IchLw

SPD
SPD
5PD
SPD
SPD
SPD
SPD
sSPD
SPD
SFD
SPD
SPD
SPD
SPD
SPD
SPD
SPD
SPD
SFD
SPH
SPD
SPD
5PD
SPD
SPD
SPD
SPD
SPD
SPD
SPD
SPD
SPD
SFD
SPD

660
670
&80
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
R8O
890
G00
910"
920
930
940
958
960
970
9890
99

SPD1GOO
SPD1010
SPD1020
S5PD1030
SPD1040
SPD1050

"SPD1060

5PD1070
SPRi08o
SPD1094a
SP01100
SPD1110

- 5PDl11i2¢

5PD1130
SPD1140
5PD1150

e

P A . Ty



R=8-CORN¥*SUH+CORN#RES*8. SPD1160

K1=K1+KN#W _ SPD1170
K2=K2+1 ' : SPD1180

120 CONTINUE SPD1190
IR=TR+1 SPD1200

130  CONTINUE _ SPD1210
140 CONTINUE - ' SPD1220
IF (IC.EQ.2) GO TO 150 SPD1230
ALPHA1=R/8, SPD1240
IC=IC+] SPD1250
84=Ra , . SPD1260

IF (ABS(B1-B2).LE.0.001) GO TO 160 SPD1270

60 TO 10 . - SPD1280

150 ALPHA2=B/8. . SPD1290
60 TO 170 ' _ - SPDI300
160  ALPHA2=ALPHA1 SPD1310
170 ALPHA=ALPHAZ-TEMP#VMU#VMU¥ALPHA1 SPD1320
PHIS=ALPHAR SPD1330
QETURN - : - SPD1340

C SPD1350
END SPD1360~
3RROUTINE THRUST (LTOTALsLPANELsGAMMA»CAM5LPANLsVHUSXJrYJ9ZJsRUITTHR 10

1, ALy ISYMyLPANZ s CAMLET) _ THR 20

c TO EVALUATE THE LEADING EDGE THRUST THR 30
DIMENSION GAMMA(1}y GAL(1) THR 40
COMMON /SCHEME/ C(2) +X(10941)+Y(10941) +SLOPE(15)»XL{2y15)sXTT(41)+THR 50

S IXLLC4)) : THR 60

CNHMMON /GEOM/ HALFSH. XCP(EUO)9YCP{200)92CP(200)9XLE(50);YLE(SD)yXTTHR 70
1E(S50) +PSI(20) 9CH(O5)} s XV(200)9YV(100)9SH{B+B} s XN(200+2) ¢ YN(200+2)3sZTHR 80
ZNIEND22) yWINDTH{(B) yYCON(25) s SWEEP (50} s HALFBsSJ(21eB) sEX(3542) v TX(95THR 90

3e2)sSCI160+5) 45116052 4LC{3Y : : THR 100
COMMON /AERO/ AHI’AM21BleBEyCL(30)rCT{BD)aCD(BO)vGAM(BylGO) THR 110
COMMON /CONST/ NCSsNCWeM1 (B) oNSJINCI(S) o LASTeMUW1 (355) sMJIW21(3e5):JTHR 120

1PANEL e MJJ(5) ¢ NW (3) ¢ NNJINJP THR 130
COMMON /PARAM/ ALPT;ALPCvﬂLPS:CDF;SDF#THvTDF : THR 140
PT=3,14159265 THR 150
CAMLER=CAM , THR 160
CHN=NW(1} THR 170
IUSB=YCON({24) _ : _ _ THR 180
ITN=YCON(23) : R ' ' ' " THR 190
DD 200 I=1.NCS : - THR 200
FCOS=COS(SWEEP (1)) THR 210
FTAN TAN{SWEEP(I)) . : THR 220

ST#NW (1) -, S ' ' . THR 230
IF {NW(2).,EQ.0) GO TO 20 , : THR 240
IT=I+NCS ' THR 250
IF (NW(3):NE«0) GO TO 10 THR 260
CHL=CH(I)+CH(II} - o S : THR 270

50 T0 30 - THR 280
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20
30

40

50

60
70

80

[II=TI+NCS

CHL=CH(I)+CH(TITI)+CH(III)

50 TO 30

CriL=CH({I)

CONTINUE

ST=SART (CH{IY/CHL)
RR=B1

iC=1

CIZ=1 .

MM=0

ISN=1

NM=NW (1}

ML =NW{1)

RC=0,

A=0,

D0 90 NN=le[ PANEL
JENN-HMM

FN=NL

IF (NN<GE.LPAN1.AND.NN,LT, LPANEL) 6O TO 40

GO0 TO 50

NL=NW(2)

IF (NN.GE.LPANZ,AND.NN.LT.LPANEL} NL=NW(3)
IF {(NNJGT.LPAN1.AND.NN.LLE.}LPANZ) ISN=2

IF (MN.GT.LPANZ2 .ANDJNN.LELPANEL) 1ISHN=3
CONTINUE

XLI=XNINNs 1Y =XLE?(I)

RE2=XN{NN2)=XLE(T)

X12=XN(MNNe2) =XN{NNy1}
YI2=YN(NNa27~YN(NNs1)

N0 B0 K=1,2

IF (K.ERa1l) GO TO 60
Ni=1 :

GO TO 70

N1=2

CONTINUE
YC=YLE(I)# {=1,) ##N1
Y1=YN(NN¢1)=YC

- ¥YZ2=YN(NNs2)}-YC

XYK=X1H#Y12=Y1#X12
R1=SQRT (X1¥X1+BB#Y1l#Y1)"
R2=SQRT (X2#X2+BBRY2#Y2)

Ul= (XIE*X2+BB*Y12“Y2)/RE-(XIZ*X1+BB*Y12*Y1)/R1

Ul=U1/XYK
UZ2={1l,-X1/R11/Y1
U3=(1.~X2/R2} /Y2

BC=RC+{U1+U2~ U3)*§N(JnISN)*GAH(E&NN]*CH(IZ)/FN
A=A (UL+U2=U3)#SN{Js TSN} #GAM{ICINN)#CH(TIZ ) /F N

IF (NN+LT<NM,OR,NN,EQ.LPANEL) GO TO 90

1Z=1Z+1

THR
¢ THR

THR
THR
THR
THR
THR
THR
THR
THR
THR
THR
THR

THR
THR

THR
THR
THR

“THR

THR

THR-

THR
THR
THR
THR
THR
THR
THR
THR
THR
THR
THR
THR
THR
THR

~ THR

THR
THR

-THR

THR
THR
THR
THR
THR
THR
THR
THR
THR

.THR

290

300

-310

320
330
340
350
360
370

380

390
400
410
420
430
440
450
460
470
480
489
500
510
523
530
5940
550
560
570
580
590
600
610
620
630
660 -
650
660

670

680
690
700

710

T20
T30
T44Q
750

T80

TT0




Qo

100

110

120

130

MM=NM

NM=NM+NL

CONTINUE: ‘

CAMLE= CAMLER—(CAMLER*CAMLET)“YLE(I}/HALFB
A=A/B+XTT(I)~CAMLE

XB=XLE(T)

YB=YLE(T)

PHRV=0. '
IF (IUSB.EG.l1.AND.ITN.EQ.0} GO TO 100
CALL INDVEL (XBasYBeXJsYJsZJeRJ+sBL+PHRVsPHXsTeVMUsPHY»ISYM)

CONTINUE .
A= A+PHRV/(ALPC*VMU)

A=A#SRT
THRT1= A/{CN*SGRT(FTAM*FTAN+BB))

XTE(I}={PI/2, )*GDRT(I.-AMI*AMl*FCOS*PCOS!*THRTI*THRTI/FCOS

RC=BC/B.+XTT(I}~CAMLE
BC=RC#*SAT

THR=BC/ (CN#SQRT (FTAN#*FTAN+BB) )
X(5:1)=(P1/2. )*SQRT(1.~AH1*AM1*FCOS*FCOS)*THR*THR/FCOS
NM=NW (1)

IND=1

ISN=1

L1=LPANEL+1

SK=1, '

IZ7=1

MM=Q

TI=NW(1)

A=,

FACTOR=1.

TAM=AMI

BA=B1

CONV=ALPC

DO 190 NN=1,LAST

IF (NN.GT.LPANEL) NA=NN-LPANEL+JPANEL
IF (NN.LE.LPANEL} NA=NN+2#JPANEL

FN=TI

IF (NNeGT.LPAN1,AND«NNJLE.LPAN2) ISN=2
IF (NNeGT.LPAN2.AND.NN.LE.LPANEL) ISN=3

TF (NN.GE.LPAN1.AND.NN<LT.LPANEL} GO TO 110

50 TO 120

IT=NW(2)

IF (NNeGE.LPANZ.AND.NN.LT.LPANEL) II=NW(3}
CONTINUE

IF (NN.GE.LPANEL . ANDWNN.LT MJJ(IND}) II=NCJC(IND)
J=NN=MM

CHORD=CH(1Z) . _

IF (NN.EQ.L1} GO TO 130

GO TO 140

ISN=ISN+1

THR

THR
THR
THR

THR

THR

- THR:

THR
THR
THR
THR
THR
THR
THR
THR

THR
" THR

THR
THR
THR
THR
THR

780
790
800
81¢

830
840

B20

850
B60

870

880

890
300
210
920
930
940
950

960.
970

980

990

THR1000

. THR1010

THR1020
THR1030
THR1040
THR1050
THR1O060
THR1070
THR1080
THR1O090
THR1100
THR1110

- THR1120

THR1130
THR1140
THR1150
THR1160
THR1170
THR1180

THR1190

THR1200
THR1210
THR1Z2Z0

- THR1230

THR1240
THR1250

" THR1260




CL1=MJJ(IND Y +1 . | | . THR1270

140 NL=MJJ(IND}~1 : : THR1280
IF (NN.EQ.NL) IND=IND+1] THR1290
IF (NN.GT.LPANEL) FACTOR=0.5 _ ' o PRI THR1300 L
KI=XN(NNy1Y=XLE(T) ' T THR1310 S
Y2=XN (NN 2} =XLE () : S : THR1320 ' ;
X12=XN(NN+2)}=XN(NN21) THR1330
Y12=YN(NNe2)=YN(NNs1) _ - ST S T -~ THR1240
Z12=ZN(NNes2) ~ZN(NNs1) - : THR135¢ _
AZJ=X19Z12=-ZN(NN.1)#X12 : ' THR1360 Sl
NOD 170 K=1,2 THRI370
"IF (K,E@a1)} GO TO 150 - . _ . : _ _ . THR1380
Nl=1 : o "THR1390 : ,
50 TO 160 , ' . - : _ © THR1400 @ :

150 N1s2 THR1410 ‘

160  CONTINUE _ o : : oo C : : THR1420 ; :
YC=YLE (1) (=1, ) ##N1 ' THR1430 :
Y1=YN(NNes1)=YC - THR1440 | ,
Y2=YN(NN+2) ~YC THR1450 : R
¥YK=X1#Y12~Y14X12 S S : ... THR1460 j 4

L Y¥7I=Y1#Z12-ZN{NNs1)#Y12 o " THR1470 - E
CALPRIMSXYK®XYK+XZJ#XZJ+BRRYZIHYZ] : S THR1480 :
RXYZ1=SQRT (XI#X1+RB#Y1#Y1+BB#ZN{NNs1)*ZN(NNs+1)) THR1490
. BXYZ2=SORTIX2#X2+RB*Y2#Y2+BRHZN (NNy2)#ZN(NNe2)) : THR1500
U= (X2#X12+BB# E*YIE%BB*ZN(NN:E)*?IE)/RXYZE-(X1*X12+BB*Y1*Y12+BB*ZTHR151O
IN{NNs1)#712) /RXYZ] THR1520
GNI={Lle=X1/RXYZL)Z(YI#Y14ZN(NNs1)#ZN(NNs1)} THR1530 ;
GNPT (L e=X2/PXYZ2) Z/(Y2RY24ZN{NNs2)*ZN{NN»2)} _ _ THR1540 :
FIsUU#XYKZALPRIM#SK -~ THR1550 g
_ F2=(GN1#Y1=-GN2#Y2)#*SK _ . THR1560 ;

170 A=A+ (F1+F2)%#SN(J1ISN)#CHORD*GAMMA (NA) / (B, #FN#FACTOR} - : THR1570 j
IF (NN.LT.NM) GO TO 180 - _ _ - THR1580 !
1Z2=1Z+1 THR1590 2
MM=NM | ) o o , THR1600 é

: NM=NM+II - 2 : : o S THR1610 3

180 CONTINUE _ _ ‘ THR1620 ;

190 CONTINUE : : ' THR1630 ;
Az=A#SRT ‘ _ THR1640 ;
THRT2= A/(CN*SQRT{FTAN*FTAN+BB)) - ) o PR © THR1650 o
THRT=(THRT1+THRT2) *CONV . =~ THR1660 é
GAL{I} =2 .#THRT/(SRT®#CONV} : - THR16TO g
CT{I}=(RI/2. )*GQRT(1.uAM*AM*FCOS*FCOS)*THRT*THRT/FCOS THR1680 ;

200 CONTINUE _ _ c _ THR1690 g
RETURN _ : THR1700 ;
END o _ THR1710~- %
SUBROUTINE NORSPD {IsALPH, LPANELeIPHIyLPANltLPANE) NOR 10 ;

(v " TD COMPUTE THE INDUCED NORMAL VELOCITIES DUE TO WING ALONE NOR ~ 20 '

C VORTICES NOR 30

COMMON /SCHEME/ C(Z)!X(lﬂs’{*l)!'{(lﬂ!‘bl)!SLDPE(IS)!XL(Z!lS)yKTT(#l)!NOR 40

Y
fal

Ay
‘



10

20

30

40

1XLL (41)

NOR

COMMON /GEOM/ HALFSWXCP (200} ¢YCP(200).ZCP(200) +XLE(50) ¢ YLE(50) » XTNOR
IE(50) sPSI(20)9CH(95) +XV(200) 2YV{100)sSN(Bs8) s XN(200+2)9¥YN(20052) sZNOR
EN(EOD’Z)-HIDTH(B)aYCON(ES)vSHEEP(SO)vHALFBpSJ{El;S)’EX(959L)QTX(9SNOR

392)+5C(160+5)951(160+5)LC(3)

COMMON /AERQ/ AM13AMZ1+B14B2+CL(30)sCT{30)+CD(30)6AM{2+100)

NOR
NOR

COMMON /CONST/ NCQ!NCNtMl(B)yNSdrNCJ(S)9LAST!MJH1{39J]stHZ(BsS}edNOR

APANEL o MJJ(S) ¢ NW (31 s NN s NUP

NJHz (NSJU=1)/2

12=1

MM=()

MM=NY (1)

ISN=1 "

NL=NW (1)

Al=0.

A2=0, .

0N 60 J=1sLPANEL

Jd=d=MM

Fa=sNL
CIF {JaGT«LPAN1.AMD.J.LE.LPANZ2) ISN=2
“IF (JdaGT.LPANZ.AND.JJLEJLPANEL) ISN=3
IF {J.GE.LPAN1.AND J.LT-LPANEL) GO TOU 10
50 TO 20

NL=NW(2) .

IF {(UJeBE.LPANZANDJ.J.LT<LPANEL} NL=NW{3)
CONTINUE

X1=XN(Jel)=XCP (1}

X2 ~XN{Je2)~XCP(I)

X 2=XN(Je2)=XN{Fe 1)
Y12=YM{Je2)=YN{Jal}

Z12=0.
Zl==-ZCP (1)
72==ZCP (1)

XZJd=X1#Z12-Z1%#X12
DO 50 K=1,2

IF (K.EQ.1) GO TO 30

N=1

GO TO 40

N=2 ’

CONTINUE

YC=(=1a) #4N#YCP (1)

Y1=SYN (Jal)=YC

Y2=YN(dJs2) =YC

XYK=X1%Y12~Y18#X12
YZI=Y1#Zl2~71#Y12
ALBL=XYK#XYK+XZJHXZJ+BL1#YZI#YZ]
RIB1=SQRT(X1#X1+B1#Y1#Y1+B1#Z1471)
R2B1=SQRT (X2#X2+B1#Y24Y2+B]1#Z2%72)

NOR
NOR
NOR
NOR
NOR
NOR
NOR
MOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR

. NOR.

NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
HOR
NOR
NOR
NOR
NOR

NOR

NOR
NOR
NOR
NOR
NGR
NOR

UURLI={(X2#X12+Bl#Y2#Y12+B1l4Z2#7212) /R2BI=(XI¥*X12+BleY1¥Y12+BI*ZI#Z12NOR

50
60
70
80
90
100
110

1260

130
140
150
160
170
1890
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530

[
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50

60

1) /R1B1 NOR
GI={1.=X1/RIB1I/(YINYLI+Z1%Z]) NOR
G2={1,-X2/R2B1)/ (Y2#Y¥2+Z22%Z2) : NOR
ALBZ2=XYK#XYK+XZJnXZJ+B2H*YZI#YZE]Y NOR
RIBZ=SQRT(X1#X1+B2#Y1#Y]I+B2#Z1%#Z1) : NOR
RZB2=SQRT (X2#X2+B2#Y2#Y2+B2%#Z2%72) NOR
UUR2=(X2#X12+B2#Y2#Y124B2#72#Z12) /R2B2= (X1 #X1Z2+B2#Y1#Y12+B2#71#Z12NOR

1)/R182 NOR
G3=(1.~X1/R1B2)/{Y1#Y1+Z1%Z1) NOR
Ga={1.=X2/R2BZ2) /{Y2HY2+Z12%#72} : ‘NOR
Fl3=yuUR1®*XZJ/ALB1 NOR
FlZ=UUB1#XYK/ALB] NOR
G13=Z24G62=~Z1%*G1 NOR
Gl12==y2#62+Y1%61 : - : NOR
FR3=UuR2#XZJ/ALB2 ' NOR
F22=UuB2#XYK/ALRZ NOR
GP3=72#54=21%G3 NOR
HE2==Y2#G4+Y 1863 NOR
Flz==F13%Y (4 IPHI1# (=1} #EN+F12%Y (3+1IPHI) ‘NOR
F2=Gl3%Y (£ TPHI)Y 2 {=1,)#¥#N+G12#Y (3sIPHI) NOR

F=wFR38Y (4o IPHI)# (=1 ) #ENSFZ22#Y {39 IPHI) NOR
Fa=G23#Y (4 IPHI T #(=1.) ¥#¥N+G22#Y (3 IPHI) NOR
Al=A1+ (Fl+F2)H#CH(IZ)®#SN{JJs ISN})®GAM{1ed} /FN NOR
A2=AZ+ (F3+F &) #CH(TZI¥SN{JJs ISN)2GAM (29 J) /FN NOR
IF (J.LT<NM} GO TO 60 NOR
17=17+1 NOR
MM=NM : NOR
NM=NM+NL NOR
COMTINUE NOR
ALPH={Al=A2) /8, NCOR
RETURN NOR
FND _ NOR
OVERLAY (USBOWB+5s )

PROGRAM LOAD _ _ L.OD
TO EVALUATE THE AEROOYNAMIC CHARACTERISTICS LoD
NIMENSION CA(30)s CPSWL(30}s AW(30) L.op

COMMON /GEOM/ HALFSWeXCP ({200} +YCP(200) +ZCP(200) v XLE(S0)YLE(S50) s XTLOD
1E(50)+PSI{20)sCHI95) +XV(Z00)s¥YV(100}+SN{Bs8) ¢XN(200+2)sYN(200+2):ZL0D

2N(20052) ¢+WINTH(B) y YEON(2B) s SWEEP (50) s HALFRB9SJ(2198) yEX ({953 2) + TX(95L0D -

3+2)sSC{160:+5) ST ({160+5}+LC {3} .00
COMMON /AERQ/ AM1.AMZ+B1eB2.CL{30)+CT(30),CD{30)yGAM(22100) Lop
COMMON /CONST/ NCSVNCW!MI(8)!NSJQNCJ(E)9LAST0MJW1(395)!MJH2(395‘9JLOD

IPANEL s MJJ(5) o NW {3} s NNJs NJP - L.op
COMMON /PARAM/ ALPT!ALPC?ALPS!CDF!SDF!THoTDF ' i.oD

COMMON /SCHFEHME/ C(2)sX {10941} 9Y{10e41) sSLOPE(15) +XL(2+15)sXTT{41)+L0OD"

TXLL (41) | LOD
COMMON /ADD/ CP(100)+CM(30) +BREAK(8) sSWP (8515) +GAL (301 9 ISYMsVMUsVULOD

1+ TEMPFCRy CAML_ER ¢ CAMLE Ty CAMTER s CAMTET s XJ2 YJv ZJaRJ9 ALPs CREF ¢ TWISTR -LOD

COMMON /COST/ LTOTALvLPAleﬁJH(S)vLPANELvEENTNvLPANEsEKIToPTIAL:TNLOD

540
550
560
579
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
T40
750
760
T70
780
790
800
810
820
830
840

B50~

10
20
30
49
50
&0
70
80
90

100

110

120
130
140
150
160

T T




10

20
30

1IST.DOF (5) ¢ NFP
PI=3,14159265
ALPH=ALP*180,/P1
WRITE (6+330)

WRITE (64+320) ALPH
WRITE (69330) .
ZJET=YCON{25)
TUSB=YCON(24)
NC=IENTN

DFY=COF

CMU=C(1)

CLT=0,

CuT=0,

CNT=0.

Cszﬂ [}

CMWT=0.

COW=0,

CLWW=0.

CMWWT=0,

COWW=0a

KC=1

NCOL=M1{1)

KLL.=0

MM=0

Tu=1 .
IF (NW({2).NE.0) TU=2
IF (NW(3).MNE.0) IU=3
NW2Z2=NW (1) +NW(2)
NW3=NW (2} +NW (3)
NCW1=NCW+}

NL=1 . .

B0 140 I=14eNCS

IF (NW(2).EQ.0Q0) GO YO 20
11=1+NCS |
IF (NW{3).NE.0) GO TO 10
CHORD=CH{I)+CHI{IT}

GO TO 30

IIT=11+NCS

- CHORD=CH{I}+CH{IX)+CH(III}

GO0 TO 30
CHORD=CH({I}
CONT INUE
CML=0,., .
CL(I)=0.
CD(I)=0.
CA(T)=0.
CMW=0,
CPrSWL(I)=0,.
CMNW=0.
X{4pI)=0,

LoD
LoD
1.0D
LoD
LoD
LOD
LOD
1,0D
LoD
LoD
LoD
LoD
oD
LoD
LoD
L.0D

LOD

LOD
L.0D
Lob

- LoD
1.0D

LoD
LoD
LoD
1.OD
LOD
1.00
LoD
LOD
LoD
LoD
LoD
LoD

Lon

LCD
LoD
LoD
LoD
Lop
LGD
LOD
LoD
LoD
LoD
oo

- LoD

.00
LoD
L.O0D

170
180
19¢0
200
210
220
230

240 .

250
260
2790
280
290
300
310
320
330

340

3540
360
3740
380
390
400
410
420
430
440
4590
460
470
4B0
490
500

510

520
530
540
550
560
570
580
590
600
610
620
630

640

650

6650




40

50

60

70

A0

90

100

110

x(611)=0.

X{Ta1)=0,

DO 120 J=1,NCW

NN=+MM

IF (NW(2).EQ.0) GO TO 50
IF (J.LEaNW(1)) GO TO 50
IF (JeGT<NW2) GO TO 40
LL= LPAN1+Nwt2)*(I 1)+d~Nw(1>
IL=I1

JLL=Jd=-NW (1)

FN=NW({2)

GO0 TO 60
LL=LPANZ+NW({3}#(I=1)+J~NW2
IL=I11

JLL=J=NW2

L=3

FN=NW(3)

GO TO &0

LL=NN

IL=I

JLL=d

L=1

FN=NW{1)

CONTINUE
AC=(XVI{LL)=~XLE(I)}/CHORD
X{1sJ)=ZCR(XC)

X(2+J}=ZCT(XC)

GRS= CP(LL)*SN('LLvL}*CH(IL)/(E *FN)
WHS=GAM({1sLL)#SN{JLLs.) #CH (IL)#*ALPC/FN

WAS=GAM (2, LL)#SN(JLL L) #CH(IL) *ALPC/FN

IF {DF(NL).LE.0.,001) GO TO 70O

TF (PTIALG.LE.0.1) GO TO 80

IF (NW({3).,FRa.0) 60 TO 100

IF (LL+GEMJUWI(3eNL)«AND.LLLE.MJUWZ2(3sNL}) GO TO 90
CAM=X (LeJd)=(X{1aJ)=X{2+J))#YV(LL}/HALFB A
EPHA=XLL (I)=ATAN(CAM)

CS=CO0& (EPHA)

SS=SIN(EPHA)

GO 70 110

IF (NW(2) NEaDa AND.LL LE«L.PAN1} GO TO 70

IF {NW({3).NE.OANDJ.LL.LE:LPANZ2} GO TO 70
EP=XLL(I)+DF (NL)
CAM=X(1od)={X(1sd)=X{2sJ))®*YV(LL)}/HALFB
EP=EP-ATAN(CAM)

CS=COS{EP)

S3=SIN{ER)

&0 TO 110
IF (LL.GE+MJNL (2sNL] «ANDoLLoLE«MJW2(25NL]) GO TO 90

GO TO 70
CONTINUE

Lob 710

- LOD 730

. LOD1100

LOD 67¢
LOD 680
LoD 690 .
LOD 700 %

LoD 720

LOD 740
1L.0D 750 -
LoD 760
LOD 770 i
LOD 7840 :
LoD 790 L f
LoD 8040 S
LOD 810 L
Lon 820
LoD 830
LoD B840
LoD 850
L.OD 860
LOD 870
LOoD 880
LOD 890
LoD 900
LoD 910
LOD 920
LoD 930
LOD 94&0 -
LOD 950
LOD 960
LoD 870
LoD 980
LOD 990
LoD1000
LOD1010
LoD1020
LOD1030
LOD1040
LOD1050
LOD1060
Lon1o7a
Lobiosao
LoDlo90

I T T

S T O T Py S YTt TPy

4
k
?
P
]
;
;

Labllto
LODLI120
LoP1130
LOD1140
LOD1150
Loplled
LoD1170




i2p

130

140

CL{I)=CL(I}+GB5*CS
CML=CML~GBS#XV (LL)*CS
CO{I}=CD(I)+GBS*SS

CCA(I)I=CA(I)+WBS%CS

CHW=CMW=WBES*HXV {L L) *®CS
CPSWL{I}=CPSWL(I)+WRS*#SS
X{dsI)=X{4eI)+WASHCS
CMUW=CHMWW~WASR XV (L L)*CS
A(GeI)=X(6s])+WASESS

CONTINUE

CAMLE=CAMLER=(CAMLER~ CAMLET)*YLE(I)/HALFB

CFEPHA=XLL{I)~ATAN{CAMLE)

X{1eNCW1)=C0OS (EPHA)

'-xtzwutw1>=51N(EpHA)

CLIIN=CLAT)#PI/CHORD+CT(I)®#X{(2sNCW1)
CMA(T ) =CML#PYI/ (CREF®CHORD)
CD(I)=CD{I)#*PI/CHORD~CT(I)#X{1+NCW1)

"CA(T)=CA{I)®*PI/CHORD+XTE(I)®X(2sNCW1)

AW (1) =CMW#PI/ (CREF#CHORD)

- “CPSWL(I)=CPSWL (I}%PI/CHORD~ KTE(I)*X{lsNCNI)

X(4al)=X(41)#PI/CHORD+X{5,T) #X(29sNCW]1)
X (T« I)=CMWW#*PI/ (CREF#CHORD)
K(ésI)—X{691)*PI/CHORD~X(5013*X(lvNCHl)
IF (I.LT.NCOL) 6O TO 130

KLL=KNCOL-1

KC=KC+1

NCOL=NCOL +M1 (KC) -1

KL=I-KLL

FHM=M1 (KC)
AA=CHORD#*SJ(KLsKC)#WIDTH(KC) /FM
CLT=CLT+CL(I)*AA

CUT=CMT+CM LTI #AA

CUT=COT+CD(I)#AA

CLwW=CLW+CA(I)#AA

~ CMWT=CMWT+AW (I} #AA

CDW=COW+CPSWL (I} #AA
CLWW=CLWW+X (4y1)#AA
CMYRT=CMWWT+X (To 1) #AA
CDWW=CDWW+X {6 ) #AA
MM={NCW=RRI}#T

IF (LL+EQ.MJWZ(IUyNL)} NL=NL+1

CONTINUE
CLT=CLT#*PI/ {2 *HALFSH)
CMT=CMT#PL/ (2. #HALFSY)

- COT=CDTH#PI/ (2. #HALFSHI

COCLE2=CDT/(CLT*CLT)
CLY=CLM#PTI /(2. *HALFSY]
CHWT=CMWTHPI/ (2, #HALFSW)
CDOW=COWHPL/ (2, #HALFSY)
CLWH=CLWW*PI/ (2. #HALFSW)
CMWWT=CMWWTH#PI/ {2, *HALFSWk)

‘Lovlisu

LoD1190

LOD12C0O

LOD1210
LonDlzeo
Lobizlo
LOD1240
L0D1250
L6D1260
LOD1270
LoD1280
LOD12%0

LOD1300

LOD1310
LOD1320
LOD1330
LOD1340
LOD1350
LOD1360
LOD1370
LOD1380
LOP1330
LOD1400
LOD1410
LOD1420
LOD1430

LOD1440

LODl&50
1.0D1460
LOD1470
LODY48BO
L0D1490
LoD1500
LoD1510
LoD1520
LOD1530
LODIS40
LOb1550
LOD1560
LoD157T0
I.OD1580
LGD15%0
LoD1600

LOD1I61O -

LODLI6eZ0
1.OD1630
LOD1640

- LoD1650

LOD1660
LOD1670
LOD1680

LT

I - T

Do g

|
L



150
160

170

180
1990

200

210
220

230

240

250

CRWW=CDWW#P 1/ {2, #HALFSK)

IF (CLWW.,LE,0,001) GO TO 150
COWL2=CDWW/ (CLWWHCLWW)

GO TOD 160

Chwl2=0,

CONT INUE

WRITE (6+340)

K1=0

JJi=0

PO 240 I=14NCS

CIF (NW(2).ER.0) GO TO 180

ITI=T+NCS

IF (NWI(3)sNE.0) GO TO 170
CHORD=CH(I)+CH{IT)

GO TO 190

ITY=TI+NCS
CHORD=CH{I)+CH{IT)+CH(ITI)
G TO 190

CHORD=CH(I}

CONTINUE

DD 230 J=1¢NCW

Jd=JJlvd

KK=K1+J

IF (MNW(2}.ER.0) GO TO 210
IF (J.LE<NW{1}) GO TO 210
IF (J.GT.NW2) GO TO 200
LL=LPANI+NW (2% {T-1)+J-NW (1}
GN TO 220
LL=LPANP+NW{3)#{T~1)+J~NW2
GO TO 220

LL=JddJd

CONT INUE
RI=(XVILL)=XLE(I)}/CHORD
ETA=YV(LL) /HALFB
CPW=2,#¥GAM(Z2sLL)®*ALPC

WRITE (6+350) KKsXIsETASCP{LL)»CPW

JUI= (NCYW=NW3 )} #I
K1=K1+NCW
CONTINUE

WRITE (69360}
b 250 I=1<MCS
YE=YLE(I) /HALFR

WRITE (65370} YE!CL(I)QCM{I)9CT(I);CD(I)vX(4iI)tX(71IivX(GvI)

WRITE (6s380) CLT

WRITE (6+390) CDT

WRITE (6s400) CDCLZ2

WRITE (6+410) CMT

IF (IUSB.NE.1) GO TO 300

IF (DFJ.LE.0.,001) GO TO 300
IF {(ZJET.GT.0.01) GO TO 300

B

LOoB1690
Lob1l7oa0
LoD1710
LOD1720
LOD1730
LOD1T&0
LoD1750
LOD1760
LOD1T70
LOD1I780
L0D1790
LoODlBOO

.LoD1810

.LOD1820
LobDl1830
LOD1840

LOD1850

LOD1B6&O
LOD1BTO
Lopisso
Lonlsso
LoDleoo
Loblalo
Lopl9zao
LOD1S30
LOD1940
LODY950
Lopl9st
LOD1970
Loplgso
LOD1990
LoD2000
Lapzola
LOD2020
LOD2030
LOD2040
Lob2050
LODZ060
LOD2070
Lopz2080
LOD2090
LGD2100
Lopz21lo
L0p2120
LOD2130D
LOD2140
LoD215¢
LODZ160
Lop2170
Lad218o0

N o




R B ——

- 260

270

£80

290

300

310

SDFJ=SIN(DFJ)

CDF J=C0S (DFJ)

CLR=CMU*SIN{DFJ+ALP)

CDR=CMU% (YMU~COS (DFJ+ALP))

CF=COS (TDF)

SF=SIN(TDF)

IF {NNJ.EQ.1) CDR==CMU#COS (DFJ+ALP)
TJ=(NSJ+1)/2=1 '

IF {(ISYM,EQ.0) IJ=NSJ/2-1

IF (NW(3).NE.0) GO TO 260

IF (NW(2),EQ.0) GO TO 270

TZ=NCS+ (MJUW1 (29NJP)~LPANI=1)./NW (2} +1
KJ=MJW1 (2sNJP)

NN =NW (2)

GN TO 280

IZ=NCS#2+ (MiJW1 (3eNJP) ~LPAN2«1) /NW(3)+1"

KJ=MJWL (3+NJP)

MN=NW (3)

50 TO 280

17=LC(1)
KJ=MJW1 (19 NJP)

NN=NW (1)

CNONTINUE

C‘dl:Uo

NN 290 I=1s1J
YOIF=YN(KJ»2)~YN{KJs1}

Lobz1%0
LOD2200
Lop2210
LOD2220D
L.obz2z230
LobD2240
LoD225¢
LOoDZ2260
LODZ22T0
LODZ280
LoD2230
LODZ2300
1.0D2310
LODZ2320
LODZ2330
{.0D2340
LoDZ2350
LOD2360
LOD2370
L.OD2380
LGD23%0
Lob2400
LOD2410
LoD2420
LOD2430
LOD2440

CM1=CMI+YDIF/WIDTH (NJW (NJP) ) #{ (XLE(IZ)+CH({IZ)®#CF)#SDFJ=CH{1Z)#SF#CLOD2450

1DF )

KJd=KJ+NN

17=17+1

CMR==CM1#CMU/CREF

TF (NNJ.NE.1} WRITE (6+420) CLR
IF (NNJ.EQ.1l} WRITE (6¢430) CLR
TF (NMJW.NE 1} WRITE (6+440) CDR
IF (NNJ.EQ.l) WRITE (6+450) CDR -
TF (NNJ.NE,1} WRITE (6+460) CMR
IF (NNJ.EQ.1) WRITE (6¢470) CMR
CONTINUE

IF (IUSB.EQ.1) GO TO 31¢Q

WRITE (6+480) CLW

WRITE (6+490) CDW
WRITE (69500) CMWT
CONTINUE _
WRITE (65510) CLWW
WRITE (6+520) CDWW
WRITE (69530) CMWWT
WRITE (f9540) CDOWLZ
RETURN

Lobz2460
LoD247D
LoDZ2480
LoD2490
1L.0oD2500
.6D2510
LODZ2S20

1.0D2530

LODZ25440
LoNn2550
LOD2560
1.0D2570
LoDZ2580
1.oD25%0
LODZ60D
LoD2610
.0D2620
L.oD2630
LODZ&40
LOD2&50
LOD2660

LODZ6TO
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R A,

320
330
340
350
360

370
a0
390
400
410
420
430

440

450

460
470

480
490
500

510
520

530

540

FORMAT (1HO0-26Xs THALPHA =3F10.3s3X«THDEGREES) LoD2680
FORMAT {1HO ¢ 20Xs40HXXXUXXXXHARXXRXXAX AR K KX ALXAX KA XXX XX LKXX) .0DZ2690
FORMAT (1H0'3X96HV0RTEX914X92HKV’17Xv2HYV119X;2HCP919X13HCPW) LOD2700
FORMAT (6X9I1354(10X,F10.5}) LoD2710
FORMAT (1HOs9Xe4HY/SPs11X92HCL 213X s2HCMs12Xe2HCT13Xs3HCDI»12X93HCLODRT20
1LWe12Xs3HCMW 12X+ 3HCDW) L.oD2730
FORMAT (B(5XsF10.5)) 1.0D2740
FORMAT (1HOs2Z2HTHE LIFT CQEFFICIENT =3F10,5) LOD2750
FORMAT (1HO+32HTOTAL INDUCED DRAG COEFFICIENY =4F10.5) LODZT760
FORMAT (1HG+28HTHE INDUCED DRAG PARAMETER =yFl0.5} , LOD2770
FORMAT (1HO+35HTOTAL PITCHING MOMENT COEFFICIENT =+F10.5) LQD2780
FOPMAT (1HODe«34HTHE COANDA LIFT COEFFICIENTe CLR =,F10,5) .0D2790
FORMAT (1HO&THTHE LIFT COEFFICIENY DUE TO JET REACTIONs CLJ =+F10LODZ2B00
1.5) ' LoD2s10
FORMAT {1M0¢34HTHE COANDA DRAG COEFFICIENTs COR =4F10.5) LLODZ2BZ20
FORMAT (1HO0»47THTHE DRAG COEFFICIENT DUE TO JET REACTIONs CDJ =sFl0LOD2830
1-3) LODZ2840
FORMAT (1HO+36HTHE COANDA MOMENT COEFFICIENTe CHR =4F10,.5) LoDz2850
FORMAT (1HOs5BHTHE PITCHING MOMENT COEFFICIENT DUE TO JET REACTIONLOD2860
1+ CMJ =+F10.5) LOD2870
FORMAT (1HO0s2X+49HTHE LIFT COEFFICIENT WITH JET ENTRAINMENT ALLONE LOD288B0
1=+F10.5) LaD2890
FORMAT (1HO+2XsSTHTHE IMDUCED DRAG COEFFICIENT WITH JET ENTRAINMENLODZ2900
1T ALONE =5f10,5) LoDZ2910
FORMAT (1H0.2X+s60HTHE PITCHING MOMENT COEFFICIENT WITH JET ENTRAINLODZ2920
1MENT ALONE =+F10.5) LOD2930
FORMAT (1HO.40HTHE LIFT COEFFICIENT FOR THE WING ALONE=4Fl0.5) LOD2940
FORMAT (1HO0.48HTHE INDUCED DRAG COEFFICIENT FOR THE ®WING ALONE=¢F1L0D2950
1745} LODZ29640
FORMAT (1HQ.S51HTHE PITCHING MOMENT COEFFICIENT FOR THE WING ALONE=LO0OD2970
1:F10.5) LOD2980
FORMAT (1HOs46HTHE INDUCED DRAG PARAMETER FOR THE WING ALONE=,F10.L.0D2990
15) LOD3000

END | LOD3010~

EE&W&@@&&E&~?\1~_-‘vV- "




