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INTRODUCTION

This report describes the usage of a computer program for
calculating lateral-directional stability and control derivatives
as described in reference 1. The method is applicable to wing-
body combinations in subsonic flow.

In the following, a summary of the theoretical method,
program capabilities, input format, output variables and program
job control set-up are described. Then, input data of sample
test cases and the corresponding output are given. The program

listing is presented at the end.

SUMMARY OF THE THEORETICAL METHOD
The method is based on the Prandtl—Glaueft equation in subsonic
flow. The wing is assumed to be thin, so that thickness effect
is not included. In the following, theoretical representation
of the effects of wings, vortex flow and fuselage is summarized.
Note that the effect of boundary layer separation is not accounted
for. The wing wake is assumed to be flat.
(1) Wing Representation
The wing effect is represented by using'a vortex
distribution. The resulting integral equation for the wing
surface boundary condition (i.e. flow tangency) is solved
through the Quasi-Vortex-Lattice Method (QVLM) (ref. 2).
The solution of the equation is the spanwise vortex density
(Yy) which is used to obtain the loading under symmetrical
flight conditions. In addition, by calculating the net

upwash along the leading edge using the predicted Yy distribution,



(2)

the leading-edge thrust can also be calculated (ref. 2).
Note that the leading-edge thrust is parallel to the plane
of symmetry and is a component of the leading-edge suction.
The latter is perpendicular to the leading edge. For a
cambered wing, the relation between the leading-edge thrust
and suction can be found in reference 3.
For the calculation of side-edge suction and lateral-
directional characteristics, the most important quantity
needed is the streamwise vortex density (yx). It is calculated

by satisfying the conservation of vorticity,
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In much the same way as using Yy to calculate the longitudinal
characteristics, both Yy and Yy are used to calculate the
lateral-directional loading (refs. 1 and 2).

For a steady rolling wing, the viscous boundary layer
tends to flow toward the wing tips, so that the effective
overall angle of attack is reduced. In the program, an approximate
method based on the boundary layer thickness of a rotating disk is
used to estimate this reduction in angle of attack(ref. 1).
Vortex Flow

To account for the effect of edge-separated vortex flow,
Polhamus' method of the suction analogy (ref. 4) is extended
to include the lateral-directional motion. In addition,
the following features are also incorporated in the code.
(a) Augmented vortex lift effect.

For wings with a nonzero tip chord or with swept




trailing edges, the leading-edge vortex may . pass over
an additional (of less) planform area before reaching the wake.
The vortex 1lift induced on the downstream planform

. area is called the augmented vortex lift (ref. 5)

(b) Strake Vortex
A strake vortex not only produces the augmented

vortex lift, but also induces downwash inboard and
upwash outboard of the strake-wing juncture. To account
for this effect, a discrete vortex starting from the
juncture to downstream infinity is introduced. The
strength of this discrete vortex is calculated by
equating the vortex 1lift to the Kutta-Joukowski force:

%pvicsc dy = przedZ (2)

where Cg is the sectional leading-edge suction coefficient,
I' is the equivalent circulation per unit length of the
leading edge, Yoo is the upwash at the leading edge

and £ is the length measured along the leading edge.

The total circulation or the vortex strength is then

T c.c
' = f — df = 15 f s
t Vm g‘ e dy 3)
le e if-l
o f.e.
Since both cg and V) e depend on Pt, the circulation
is determined iteratively.

(c) Vortex lift on wings with rounded leading edges

The vortex lift on a wing with rounded leading
edges is known to have a value less than that with
sharp edges. The method used to estimate the reduced

vortex lift in the code is based on Kulfan's concept




(d)

(refs. 6 and 7). In the latter, the sectional angle
of attack (as) at which the vortex separation first
occurs is calculated by equating the leading-edge

thrust to the leading-edge drag. For a symmetrical

wing, the result is (ref. 1)

2r % cosA
a = sin 1 {z si?a ( co ) g TR, } (4)
c (1-M_cos AZ)
]
where C 1is the leading-edge singularity parameter
at o given by
] i x‘xl !2
C = Lim Yy( ) (5)

x+x£
and T, is the leading-edge radius.

For a cambered wing, equation (4) is revised to be

l{: sina+a1 (216 )% cosAz

o = gin e -0, } (6)
s c' ¢ ,/l—chos AZ 1

where a, appears in the expression for leading-edge
suction (cs) as follows

c,=K [sina+ai]2 . (7)

where K is a function of geometry and Mach number.
If c; is the leading-edge suction coefficient for the
corresponding noncambered wing, then a, can be calculated

as

—£ - 1) sina (8)

et
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Vortex Breakdown
To predict the vortex breakdown effect, it is

necessary to have the following information:




(1) the angle of attack for vortex breakdown at the
trailing edge (aBD) for any planforms;
(2) the progression of the breakdown point when
@ > opps
(3) the amount of remaining vortex 1lift in the region
of breakdown.
In the present method, the calculated leading-edge
suction distribution (csc) is used to correlate with
the experimental data of Wentz (ref. 8) for the needed
information mentioned above.
(3) Body Representation
The influence of fuselage on the flow field is represented
by Ward's vortex multiplets (ref. 9) distributed along
the fuselage centerline. Although the method is applicable
to arbitrary body cross sections, it has been implemented
only for bodies of revolution with any radius variation.
However, the wing-body interference has been properly accounted

for.

PROGRAM CAPABILITIES
This program has the following main features:

(1) It is applicable to nonplanar wing configurations in subsonic
flow, including winglets, vertical fins, etc. The leading
and trailing edges may be curved. Up to six (6) lifting
surfaces can be accepted. For wings with dihedral, they
may be represented by up to five (5) contiguous spanwise

panels with different dihedral angles.



(2)

(3)

(4)

(5)

(6)

(7

It is also applicable to an asymmetrical configurationm.
Typical applications involve nonsymmetrical flap or aileron
deflections.

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

The twist distribution on lifting surfaces can be prescribed
in a general way.

Nine (9) lateral-directional stability derivatives are
calculated for both attached flow and vortex flow. For the
latter, the effect of vortex breakdown is accounted for by
an empirical method.

The control effectiveness for both longitudinal and later-
directional motions can Se calculated.

Ground effect under static conditions can also be calculated.




INPUT DATA FORMAT
Group 1 Format (13A6), 1 card
Title (I) A descriptive phrase describing the case to be run.
Group 2 ' Format 4(6X,14), 1 card
NCASE User's specified case number which may be arbitrary.
NGRD = 1 if the wings are in ground effect.

= 0 if the wings are in free air.

NASYM 0 if the planform is symmetrical about X-Z plane.

= 1 if the planform is not symmetrical about X-Z plane.
In this case, only one lifting surface without winglets
is allowed, and the whole planform must be defined,
starting from the left tip.

NSUR Number of lifting surfaces, such as wing, canard, tails,
etc. Limited to 6. Note. Winglets are not separate lifting
surfaces.

Group 3 Format 4(6X,I4), 1 card

LAT

-1 if the rolling moment coefficient for a given aileron

angle is to be computed.

0 for symmetrical loading only

1 if both symmetrical loading and lateral-directional
derivatives are to be computed.
For asymmetrical configurations (i.e., NASYM = 1), set LAT =

The resulting rolling and yawing moments are computed.

IBLC

1, if a boundary layer correction is to be applied to

roll derivatives.

0, if no boundary layer correction is applied.



KT = 1, if the effect of rounded leading edges on vortex lift
is calculated.
= 0, if full vortex lift effect is allowed.
IBD = 1, if the vortex breakdown effect is included in calculating
vortex lift.

= (0, otherwise.

Groups 4 through 18 must be repeated NSUR times. The wing is the 1lst surface,

Group 4 Format 8(6X,14)
NC Number of spanwise sections on the right wing (bounded by points of
discontinuities in geometry, such as change in sweep, edges of flap
segments, panels with different dihedral angles, etc.) Limited to 5.
(see Sketch 1).
M1(I), I=1, NC Number of spanwise strips in each spanwise section.
There are NC numbers. Maximum total number of strips is 48. (See

Sketch 1). A minimum of 2 should be used in each section.

NWING The numerical value of last wing spanwise section, i.e., its most
outboard section.
IWGLT = 1 if a winglet is present. = 2 if a vertical fin is present

inboard of wing tip. = 0, otherwise. (Winglet or vertical Fin must
be on the wing)

IPOS  Winglet position indicator. The number used to identify the
configuration in the code is based on whether the winglet is
attached to the wing first or second chordwise section,

respectively. It is indicated in sketch 2. If there is no

winglet, it should be 0.




Note. For coplanar lifting surfaces, such as a coplanar wing-tail

configuration, spanwise sections on both upstream and downstream
surfaces must line up and numbers of spanwise strips in the corre-
sponding spanwise sections must be the same. This is to avoid trail-

ing vortices from passing over control points on the downstream

surfaces.
-»> Y
Spanwise
| strip NC=3
.l|| NWING=3
q: U | |l
ol
I,
BB
l Spanwise
X section
Sketch 1.
IPOS = 11.

IPOS = 22. 0.

Sketch 2



Group 5
NFP

Format 8(6X,14)

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

NJW(I), I=1, NFP Numerical value of the spanwise section in which

NVRTX

MVRTX

NLEF

IV

NAL

Group 6

the trailing-edge flap segment is contained. For either clean
or full-span flap configurations, set NFP=1 and NJW (1) = 1.
(See Sketch 3).
The spanwise strip number on a lifting surface, cumulative from
its center line, at which and outboard of which the leading-
edge vortex lift effect is not included. Full vortex lift
effect is assumed if this value is set to zero.
The spanwise strip number on a lifting surface, cummulative
from its center line, at which and inboard of which the L.E.
vortex lift effect is not included.
= 1, if the flaps are flat leading-edge flaps.

= 0, if the flaps are trailing-edge flaps.
= 1, if the lifting surface has dihedral of 90-deg. and is
situated on the plane of symmetry.
= 0, otherwise,

Numerical value of the aileron segmeﬁt among the trailing-
edge flap segments. For a all-movable surface for lateral
control, NW(2) should be 0 for that surface (See Group 7).

Format 8F10.6, 1 card

DF(I), I = 1, NFP Trailing-edge flap angles in degrees, inboard

Group 7
NW(1)

NW(2)

trailing-edge flap segment first. For leading-edge flaps, the
angles are negative for nose down.(See Note 1).*

Format 5(6X,I4), 1 card

Numbers of chordwise aerodynamic panels in chordwise sections

(See Sketch 3). The chordwise section may be bounded along

* Notes appear at the end of this Section.
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ICAM

IST

ICAMT

trailing-edge flap hinge line or winglet leading edge. NW(2) = 0
for clean configurations. (NW(1) + NW(2) is limited to 15.

Use at least 8 for NW(1) + NW(2) for cambered sectionms.

0 for non-cambered airfoils

= 1 if camber ordinates are to be read in.

2 if camber slopes are defined analytically in subroutine ZCDX.

3 if there are flat leading-edge flaps attached to a non-
cambered wing.
Number of y stations at which camber ordinates are read in.
Limited to 10. If ICAM = 3, IST is the number of leading-~
edge flap segments. If ICAM = 1, at least 2 y-stations are
needed, to cover each surface, one at the root and the other
at the tip.

Numerical value of the y-station at which and beyond which
the input cambers are for the winglet or vertical fin.

= 0 if there is no camber for the winglet or fin.

» Y
NFP=1
NW(L)=3J L NJW(1)=2
~
\\
&~ '~
S LY
NW(2)=2 | =~ ~o ~ \l ~ _
-~ h B fFChordwise
N ’\: /section
¢ TDE'
Y Flap
X
Sketch 3
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Omit Groups 8, 9, and 10 if ICAM # 1. Repeat Groups 8, 9, 10 IST times.

Group 8 Format 4F10.6
YT(I) y-station (dimensional) at which camber ordinates are read in.
XNUM numbef of camber ordinates to be read in. Limited to 21.
CURV(I) = 0. if camber is to be formed by comnecting straight segments,
with first segment being regarded as flat leading-edge flap.
= 1. if cubic spline interpolation is used.
= 2, if cubic spline interpolation is used, with first segment
being flat leading edge flap.
CHND(I) Chord length at YT(I) station.
Group 9 Format 8F10.6
XT(1,J) x/c-values at which camber ordinates are read in for YT(I) station.
Group 10 Format 8F10.6
CA(J) z/c-values of camber ordinates at the corresponding XT(I,J)-

locations. (See Note 2).

Omit Groups 11, 12 and 13 if ICAM # 3. Repeat IST times.

Group 11 Format 2F10.6 (See Note 3).
YLEF (I,1) Extreme inboard y-coordinate of Ith flat leading-edge
flap segment.
YLEF (I,2) Extreme outboard y-coordinate of Ith flat leading-edge
flap segment.
Group 12 Format 6F10.6
XLF(I,1) W First corner point coordinates of Ith flat leading-edge
flap segment.:
YLF(I,1) r See sketch 4.

Z1
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XLF(1,2) ) Second corner point coordinates of Ith flat leading-~edge
flap segment.

YLF(I,2)

Z2 J
Group 13 Format 6F10.6

XLF(1,3) ) Third corner point coordinates of Ith flat leading-edge
flap segment.
YLF(1,3)
z3 /
XLF(1,4) ) Fourth corner point coordinates of Ith flat leading-edge

flap segment.

YLF(I,4)
Z4 )
Note: The flat flap must be inside the
boundary of planform described
2 in Group 15.
3
4
Sketch 4

Repeat Groups 14-18 "NC" times.

Group 14 Format 6X,14
IPN = 1 if the shapes of L.E. and T.E. are to be defined numerically.
= 0 otherwise.
Group 15 Format 8F10.6
Corner-point coordinates of a spanwise section. See sketch 5a.
XXL(1) L. E. X-coordinate of the inboard chord.
XXT(1l) T. E. X-coordinate of the inboard chord.

YL(1) Y-coordinate of the inboard chord.

13




XXL(2) L. E. X-coordinate of the outboard chord.
XXT(2) T. E. X-coordinate of the outboard chord.

YL(2) Y-Coordinate of the outboard chord.

A elevation of root chord of the lifting surface relative to fuselage
centerline.

DIHED dihedral angle in degrees for the section. For NASYM = 1,
DIHED for the left wing is negative upwards.

Note. Groups 14 through 18 are to be repeated NC times. With trailing-
edge flaps or winglet, another NC cards are needed to describe
the flap and the associated regions. The order of input is
illustrated in Sketch 5. Panels with dihedral must be rotated

to X-Y plane for geometric description.

(XXL(1),YL(1))

J—(XXL(2),YL(2))

(XXT(1),YL(1))

NC=3
DIHED ¢ NW(2)%0
5 6

, — 4

XXT(2),YL(2

(XXT(2),YL(2)) VA
Numbers inside panels denote

input order.
Sketch 5 a.
NC=3
NC=2
! NW(2)=0

NW(2)%0

Vertical Fin

(Section 1 should have 11*Constanc percent
uniform dihedral angle) chord line Winglet
Sketch 5b.
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Groups 16 - 18 must be omitted if IPN = 0.

Group 16 Format 4(6X,I14)
NLE Number of input points to define the leading edge. Limited to 15.
NTE Number of input points to define the trailing edge. Limited to 15.
MCVL = 1 if the cubic spline is used to interpolate the L.E. shape.
= 0 if straight segments are assumed.
MCVT = 1 if the cubic spline is uséd to interpolate the T.E. shape.
= 0 if straight segments are assumed.
Group 17 Format 8F10.6
CA(I), I=1, NLE X-coordinates of input points to define the LE shape,
measured relative to the LE of inboard chord. .
YSL(I),I=1, NLE Y-coordinates of input points to define the LE shape,
measured relative to the inboard chord. (See Note 4).
Group 18 Format 8F10.6
CA(I), I=1, NTE X-coordinates of input points to define the TE

shape, measured relative to the TE of inboard chord.

IJ YST(I), I=1, NTE Y-coordinates of input points to define the TE

. REPEAT NSUR TIMES shape, measured relative to the inboard chord.

Group 19 Format 6F10.6
AM Freestream Mach number < 1.0
HALFSW Half of reference wing area, same units as (CREF) squared.

For asymmetrical configurations (i.e., NASYM = 1), use total area.

CREF  Reference chord length
BREF2 Reference half span

XREF x-coordinate of moment reference point.
ALPCON = 1. if CL and Cm are to be computed. For this case, set
a o

T.E. flap angles to zero. Calculation is done at a = 1 radian.

= 2, if the calculation is for one design lift coefficient based

15



Group 20

ALNM

SNUM

DVRTX

CLDS

on the attached-flow theory, = 3, if it is based on the vortex
flow theory.

= 0, otherwise.

Format 4F10.6, 1 card

(Set the following variables to 0, If ALPCON = 1.)

Number of angles of attack to be processed. If ICAM # 0 and

IBD = 1, set ALNM 2 2. Limited to 15.

Number of spanwise stations involving augmented vortex lift.
=1, if an additional discrete strake vortex is needed to

calculate the augmented vortex lift effect.

0, otherwise

design 1ift coefficient if ALPCON = 2 or 3.

0, otherwise.

If ALPCON = 1., skip Group 21.

Group 21

ALPA(TI) Angles of attack in degrees. ALNM numbers. If there are

Format 8F10.6

camber,
leading-edge flaps, and/or rounded leading edges, start with

a high value of angles (such as 35-40 deg.).

Repeat Group 27 SNUM times. If SNUM = O, use one blank card.

Group 22

SNI

SNE

CTILT

Format 7F10.6

Spanwise strip number, cumulative from the center line of the
first l1ifting surface, starting from which the leading-edge
vortex produces the vortex lift augmentation on a downstream
surface. = 0. if there 1s no vortex lift augmentation.

Ending spanwise strip number for vortex lift augmentation.

= 0. if there is no vortex lift augmentation.

Characteristic length for augmented vortex lift effect. It

may be positive or negative. (See Note 5).

16




SLETH

XCNTD

YCNTD

XTILT

SR

L.E. length of the lifting surface which produces the vortex
1ift augmentation.

X~-coordinate of the assumed centroid of augmented vortex 1lift.
Y-coordinate of the centroid of augmented vortex lift.
X-distance from the outboard L.E. of the originating surface
to the T.E. of the receiving surface over which the vortex is
assumed to pass. (See Note 5).

The lifting surface number receiving the augmented vortex

lift effect.

Groups 23 through 28 are repeated NSUR times. Omit Groups 23 and 24 if KT=0.

Group 23

ICNLE

Group 24

RC

Format (6X,I4), 1 card

0 for constant L.E. radius/local chord ratio.

1 for constant L.E. radius.

2 for variable L.E. radius/chord ratio.

Format 8F10.6

It
=
[e]

radius/local chord if ICNLE = 0.

= L.E. radius if ICNLE = 1

]
™
[e]

radius/local chord, if ICNLE = 2, at all spanwise control

stations.

If ALPCON = 1., Groups 25 - 28 should be omitted.

Group 25

TWST =

RINC

TINP

Format 3F10.6

1. if there is geometric twist.

= 0. otherwise.
Incidence angle, in degrees, of the lifting surface.
Incidence angle, in degrees, of winglet or vertical fin,

relative to the root of the lifting surface.

17



Groups 26 through 28 should be omitted if TWST = O.

Group 26 Format 2F10.6
YNUM  Number of y-stations to be used to describe twist distribution.
TCURV = 0. if the twist distribution is assumed to have piecewise
linear variation.
= 1. if cubic spline interpolation is used.
Group 27 Format 8F10.6
YTS(I) Nondimensional (based on semispan) y coordinates at which twist
angles are defined. YNUM numbers. Limited to 21.
Group 28 Format 8F10.6
CA(I) Twist angles in degrees at the corresponding y-stations.
Negative for washout (i.e., leading-edge down).
Group 29 Format 2F10.6
HEIGHT Height of 3/4 chord point of mean geometric chord from
ground if NGRD = 1.
= 0., otherwise.

ATT

Pitch attitude angle of wings, in degrees.

0. if NGRD = O.

Group 30 must be omitted if LAT # 1.

Group 30 Format 4F10.6

P = pb/ZVm, the maximum roll helical angle in radian.

BK Sideslip angle in radian.

RL = rb/2V_, the yaw rate parameter, in radian. If RL = 0,
then pb/2V°° = P cos(a) and rb/2V°° = P sin (a).

CFF Skin friction coefficient based on mean geometric chord,

if IBLC = 1.

=0. otherwise.

18




PBK = ], if roll derivatives in combination with sideslip are to
be computed. = 0. otherwise.

Group 31 Format 4 (6X,I4)

KF =1 if a fuselage is present
= 0 otherwise

NT number of Fourier-series terms, excluding the zero-order
term, to satisfy the body surface boundary condition. Usually,

2 or 3 will be sufficient.

NCUM number of circumferential locations on the body surface at
which the pressure loading is to be computed. For midwing
configurations, use even number. Limited to 10.

NF number of control stations along the fuselage axis. Limited to

20.

Group 32 Format 5F10.6
XAS(1) X-coordinate of the fuselage nose.

XAS(2) X-coordinate of the fuselage tail.

FUSIND = 0. if the fuselage geometry is to be defined analytically
. . dr (x)
in Functions FUR(X) and SLOP(X) (i.e. r(x) and r(x) 3z
respectively).
= 1, otherwise.
FUSNO number of fuselage stations to be input to define the fuselage

shape if FUSIND = 1. Limited to 21.

= 0. otherwise.

19



FSHAP = 1. if the input fuselage shape is to be interpolated through cubic

spline interpolation.
= 0. if the input points for the fuselage shape are connected
with straight segments.
= arbitrary if FUSIND = O.
X1 the body station in fraction of body length at which the rate of
change of cross-sectional area with body length first reaches

max. negative value. See Datcom.

Groups 33, 34 must be omitted if FUSIND = 0

Group 33 8F10.6

XFF(I) X-coordinates of fuselage to input its radius. FUSNO numbers.

Group 34  8F10.6

RFF(I) radii of fuselage at XFF(I) statioms.

* To run additional cases, repeat Groups 1 - 34 *

Note: Total number of unknowns to be solved in the program

NSUR
I [(EML(I)) * (NW(1) + NW(2))] + NF*NT

An example of calculating total number of unknowns is given on page 61.

20




Notes

For ailerons, only those on the right wing are prescribed.

Antisymmetrical deflection is assumed. Downward deflection

is positive. For rudders with conventional positive deflections

(i.e. deflected to the left), the input angles must be negative.
For flap angles given normal to a hinge line, they must

be converted to those measured in the streamwise direction

for input as "DF". The conversion relation can be derived

by vector analysis and is given as follows:

sinS§ = sind_cos A 9)
s n

where 68 1s‘the flgp anglg measured in the streamwise direction,
6# i$ thét normal to the.hingé line and A is the sweep angle
of the hinge line.
For a conical camber, a useful mathematical description of
the shape can be found in Appendix B of reference 3.
Equal spacing of input points is the best if cubic
spline is to be used for interpolation.
For a plane flap, a useful exact description of its geometry
and deflection can be found in Appendix B of reference 3.

It can be described by the following equation

ax +by +cz+d=0 (10)
where

a=(y, -y (25 - zy) = (y53 = ¥y (z, = z;)

b= (x5 - %)) (g, = 2)) = (¥, = %7) (23 = 2,)

c = (x’4 - x) (y3 =¥ - (%3 - %)) (y, -y

21



The streamwise slope is then given by

2 _ _a B (11)

X c

For the input of a curved leading edge, the coordinates (x,y)
of the leading edge of inboard chord are regarded as (0,0).
The choice of CTILT is based on reference 5. On the other
hand, XTILT is to represent the severity of adverse pressure
gradient over which the vortex must pass. As a result of
using XTILT, the vortex ma& break down earlier. For a simple
wing planform, both CTILT and XTILT are the same. For strake-
wing configurations, they.ére:different in general. The choice
is somewhat empirical in néture. The following examples will
illustrate their choice based on experience.
(1) A strake-wing configuration |

This example is taken from reference 10 and is as

shown in the following sketch.

75
T-N
F N
\
(%.038,1.082)
[va} '
™~
o

7.05 .

(9.9085,5.76)

(9.9853,1.082) (11.0885,5.76)
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For this configuration,

CTILT = 5.692

XTILT = 7.05
9.73 X 4.038 = 2.9258

Strake {

Note that for a strake, XTILT is to be expressed in
terms of the root chord (4.038) of an equivalent delta
wing for the strake. Similarly,
~ CTILT = 9.9853 - 9.9085 = 0.0768
Wing {
XTILT = CTILT = 0.0768
(2) A strake-wing body configuration

This example is taken from reference 11 and is as

shown in the following sketch.

(2.0482,0.)m\

(5.0312,1.5)

(17.1544,0. )7k (18.603,1.5)
N
(20.3432,3.302)
it
1.5~

(26.8114,10.)

—(29.4764,10.)
(30.4865,0.)4T‘”\\_t-(30.153,3.302)
(30.335,1.5)

(37.882,0.)->}-J
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In this case, the aft fuselage will contribute to the
adverse pressure gradient for the strake vortex. The
projected fuselage area on the X-Y plane downstream

of the wing leading edge can be calculated to be

37.882 - 17.1544 + 37.882 - 18’603,x
2

1.5 = 30.0050,
Divided by the total width of the strake region, this is
equivalent to a streamwise length of

30.0050
1.5 + 1.802

= 9.0869
Therefore, the total distance of adverse pressure region
is

9.0869 + (30.335 - 18.603) = 20.8189

This must be expressed in terms of the root chord of an

equivalent delta wing of the strake as

20.8189

30 4865 = 2.0487 X (20.3432 - 5.0312)=11.21 (for

strake vortex)

XTILT =

CTILT is given by
CTILT = 30.335 - 20.3432 = 9,9918 (for strake vortex)
For the wing,
CTILT = 30.153 - 26.8114 = 3.3416

XTILT = CTILT = 3.3416
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(3) Second strake-wing body configuration
This example is taken from reference 12 and is as

shown in the following sketch.

'Q(O’O)

-

(0.0894,0.) \‘/,-(0.142,0.0305)

(0.4426,0.)4*\
(0.4943,0.)_ﬂ’

(0.628,0.1094)

)
0.0305> 1+

0.0789——
(0.78377,0.)/
+— (0.87297,0.254)
(0.94307,0.254)
(0.8524,0.1094)
(0.8029,0.0305)

(1.,007]

The projected fuselage area on the X-Y plane down-
stream of the wing leading edge can be calculated to be

1-0.4426 + 1 - 0.4943
2

X 0.0305 = 0.016212

Divided by the total width of the strake region, this is
equivalent to a streamwise length of

0.016212
0.0305 + 0.0789

= 0.1482
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(1)

(2)

(3)

(4)

It follows that the total distance of adverse pressure
region is

0.8029 - 0.4943 + 0.1482 = 0.4568
This is expressed in terms of the root chord of an
equivalent delta wing of the strake as

_ 0.4568 _ _
XTILT = §*o33os—cogos X (0-6280 - 0.1420) = 0.32

CTILT is given by
CTILT = 0.8029 - 0.6280 = 0.1749 (for strake vortex)
For the wing,

CTILT

0.8524 - 0.87297 = -0.02057

XTILT = CTILT = -0.02057

| QUTPUT VARTABLES

At the beginning of the output, all input data will be printed.

HALFSW = half of reference wing area

CREF = reference chord

Vortex element endpoint coordinates

(X1,Y1,21) coordinates of the inboard endpoint of a bound
vortex element

(X2,Y2,22) coordinates of the outboard endpoint of a bound
vortex element

Control point coordinates

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

Tip suction

X/C nondimensional x coordinate with respect to tip chord

26
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(5)

(6)

(7

(8)

CTIP = St(x)/ (%pvict), where St is the tip suction force
per unit length and . is the tip chord
Y/S y divided by half span
X ' '

GAMA = - J v (x, y) dx

X y

2
GAMAX = y_

Pressure distribution in attached flow
XV nondimensional chordwise location (referred to local chord)
YV nondimensional spanwise location (referred to semispan

of the lifting surface)

CP =AC
p

Sectional characteristics
Y/S nondimensional y-station, referred to semispan of

the lifting surface
CL sectional 1ift coefficient
cM sectional pitching moment coefficient about the Y axis
CT sectional leading-edge thrust coefficient
CDI sectional induced drag coefficient
CS*C sectional suction coefficient multiplied by local chord
CAV sectional axial (along X-axis) force coefficient due

to leading edge vortex

The next group of output variables is the overall aerodynamic
characteristics in attached potential flow. If ALPCON = 1.0,

the 1ift and pitching moment coefficients will be CL and CM .
a a
If ALPCON = 1.0, the factors, Kp, Kv,ﬂe’ and Kv,se etc.

to be used in the method of suction analogy for a noncambered
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wing will be printed next. They are used in the following

formulas:

2 2 ‘
C, = i + +
L Kps naéos a (Kv,te KV Se)‘>1n acosa

b

C = C tana
Di L '5»

Cref

X
Cm = Kpsinucosa —P_ 4 Kv esinzu Re + Kv sinza Cse
(9) If a fuselage is present, the pressure coefficient (Cp)
at (X/L, THETA) will be printed, where L is the fuselage
length and THETA (i.e. 6) is measured clockwise (facing
upstream) from the positive Z axis (i.e. upwards). The
fuselage local loading is defined as jf

2w
Cp (rd8) cos8 (12)

The overall fuselage aerodynamic coefficients are all
based on the input reference area and chord.
(10) Next, the attached flow results are summarized. For the lift
coefficient,
CL(LS) the total 1lift coefficient from all lifting surfaces
CLF the total 1lift coefficient from the fuselage
CL = CL(LS) + CLF
Similar definitions apply to Cj and Cm' 1{
(11) Total aerod&ﬁamic coefficients to be used in the method of
suction analogy are summarized as follows, using the lift
coefficient (CL) as an example.

CLP the "potential-flow" component of CL
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: ) CLVLE
. CLVSE
CLVAUG

) CLDVP

R CLDVV

CLF

~n

CL

CAXP

CAXV

the leading-edge vortex 1lift

the side-edge (i.e. tip) vortex lift

the augmented vortex lift

the "potential-flow" component of CL due to the
strake discrete vortex

the vortex lift component due to the strake discrete
vortex

the fuselage 1ift

ﬁotal 1lift coefficient

the axial force coefficient in potential flow, negative
for pointing forward

the axial force coefficient due to leading-edge vortex

(12) For an asymmetrical configuration or a configuration with

lateral or directional control input, the resulting rolling

(CL) and yawing (CN) moments will be printed for both attached

and vortex flows, with and without tip suction effect.

Based

on experience, those without tip suction effect seem

to agree better with limited windtunnel data.

(13) The lateral-directional stability derivatives are defined

CYB =

CLB =

CNB

CYP =

in accordance with standard definitions as follows:

oC

A = .

38’ Cy side force/q Sref

BCK

38’ CZ = rolling moment/q Sref Pref

BCn

YR Cn = yawing moment/q Sref bref

ac _

5—{-, where p = pb/2Vm is an input variable and p
p

is the roll rate
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a
&

CLP =

a_
P
aC
CNP - 1
3..
P
aoC L .
CYR = —Y > where r = rb/2V_ is an input variable and r
3_
r is the yaw rate
aC
£
CLR = ——
T
GCn
CNR=3—_
r

(14) The bending moment distribution and the bending moment

coefficients at the root chord for the attached flow

will be printed last.
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PROGRAM JOB CONTROL SET-UP
The code can be run in overlays or segmentation. The following
segmentation set-up is for the Cyber 175 computer system at the NASA

Langley Research Center.

»
* SEGMENTATION DIRECTIVES FOR THE UNIVERSITY

* (OF KANSAS PROGRAM "VORSTAB™,

*
* APRIL», 19084

*

COMMON
ROOT TREE VORSTAB~(GEMTRY»DWASHs SOLUTNSLOAD)

VORSTAB INCLUDE VORSTAB,FUR,SLOPy FUSVOL,UNWF, FUSELA
.VDRSTAB INCLUDE ZCDXy TWIST»ZCRy» ZCAM» VMSEQN,PNLEF

.GEHTRY INCLUDE GEMTRYs GEOFUSsPANEL s SPLINE,SHAPLE, SHAPTE

DWASH INCLUDE DWASHs INVN, WINGsUNFW,VELFUS,FALONE
*

SOLUTN INCLUDE SOLUTNs THRUST»GAMAX» AUGVOR»SPNINT LATERL
SOLUTN INCLUDE WBETA,VLCTY,VERCOR

*
LOAD INCLUDE LOAD»CPFUS»UTFWoFUSLFT»CENTRDsFRATN
LOAD INCLUDE REDBDsBDPT,BENDINSBACKWH,DRAG
]
END
Notes.

(1) Wwith existing dimensions for some arrays, a total number of
unknowns equal to 195 is allowed. The minimum memory for
execution with overlays is 80K (decimal).

(2) Four (4) working disk files are needed during execution.
They are designated as (01), (02), (03) and (04).

(3) An example of calculating total number of unknowns is given

on page 61.
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SAMPLE INPUL AnD OUTPUT
Three sample cases are included in the following. The configurations
are shown below.

I

1. Sample Case 1. .?(0,0)

pau (0.142,0.0305)

(0.628,0.1094)

+— (0.87297,0.254)

(0.94307,0.254)
(0.8524,0.1094)
(0.8029,0.0305)

(1.,00-°[

2. Sample Case 2

(0,0)

/»Endglate

(2.598,1.04) [J*<(2.078,2.078)

(2 .078,—2.078)—\

(2.078,0)

- (3.636,2.078)
(4.156,-2.078)=—

(3.118,1.04 (4.156,2.078)
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3. Sample Case 3

Vertical Tail

Y;(4'2683’0.’0'2892)

(5.711,1.0102,
0.2892)

[_ (6.2129,1.0102,

(5.91808,0.2, 0.2892)
0.2892)

(5.8453,0.,0.2892)

(-0.3742,0)
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(5.1435,1.9583,
-0.1446)

(5.29299,0.25045,-0.1446)
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TOTAL LIFT COEFFICIENT =

«6R204

« 06645

014285

TOTAL INDUCED ORAG COEFFICIENT =
THE INDUCED DRAG PARAMETEPR =

-+10783

+68204

TOTAL PITCHING MOMENT COEFFICIENT =

THE WING LIFT COEFFICIENT =

066645

THE WING INDUCED DRAG COEFFICIENT =

~+107E%

THE WING PITCHING MOMENT COEFFICIENT =

1 4%

##% TAIL SURFACE

0.00000( BASED ON WING AREA)

THE TAIL LIFT COEFFICIENT =

0.00000( BASED ON WING AREA)

THE TATL INDUCED DRAG COEFFICIEMT =

THE TAIL PITCHING MOMENT COEFFICIENT BASED ON REFERENCE WING AREA

0.00000

AND MEAN WING CHORD, AND REFERRED YD THE Y=AXIS =
(NOTE. THE INDUCED DRAG COMPUTATION IS FOR SYMPETRICAL LOADING ONLY)
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(WITH TIP=-VORTEY EFFECT)

~+000767 CN = «009579
+ 000517

CL =
cL

VORTEX=FLOW RESULTS

(WITHOUT TIP~VORTFX EFFFCT)

-+ 000765 CN =

BASED ON Q#*S*(8/2),
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APPENDIX

FORTRAN PROGRAM LISTING

This program was written in Fortran IV language and is
operational on CDC Cyber i75 computer system at NASA Langley
Research Center. For other computer systems, the library subroutine
for matrix inversion may have to be changed. It is located in
subroutine INVN.

The following table is an index to the program listing.

Subroutines are listed in the order of appearance.

Program or Subroutine Main Purpose Page
VORSTAB executive routine 90
FUR define fuselage radii 92
SLOP define derivative of fuselage radius 93

with x and multiplied by radius

FUSVOL calculate fuselage volume effect 93

UNWF calculate the effect of fuselage 95
on wings

FUSELA set up the normalwash matrix for 96

fuselage due to fuselage

ZCDX define analytical camber slopes 97
TWIST calculate local twist angles 97
ZCR define camber shapes 98
ZCAM cubic spline interpolation of 99

camber slopes

VMSEQN vector method for solving simultaneous 100

equations
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Program or Subroutine

PNLEF

GEMTRY
GEOFUS
PANEL

SPLINE
SHAPLE
SHAPTE

DWASH

INVN

WING

UNFW

VELFUS

FALONE

SOLUTN

THRUST

GAMAX

AUGVOR

Main Purpose -

determine the location of a point
relative to a leading-edge flap
read and manipulate input data
define fuselage geometry

paneling of lifting surfaces'

cubic spline subroutine

define curved leading edges

define curved trailing edges

set up downwash matrix and obtain
solutions

invert downwash matrix

calculate downwash matrix of wings
due to wings

calculate normalwash coefficient on
fuselage due to wings

manipulate velocity computations
due to fuselage

calculate the source distribution
for the fuselage volume effect
manipulate aerodynamic calculation
calculate leading-edge thrust
calculate streamwise vortex density
and side-edge suction

calculate additional loading due to

a discrete strake vortex

87

102
118
119
121
122
122

123

133

134

138

142

146

146
152

161

168



Program or Subroutine

SPNINT

LATERL

WBETA

VERCOR

LOAD

CPFUS

UTFW

FUSLFT

CENTRD

FRATN

REDBD

Main Purpose Page

perform spanwise integration to obtain 169
the strength of a discrete strake

vortex

calculate the effect of lateral- 170
directional motions

calculate downwash due to additional 176

wake vortices in sideslip

calculate downwash due to a discrete 180
vortex
estimate the vertical position of 180

the discrete strake vortex. Not

used currently.

compute and output total aerodynamic 180
forces and moments

calculate pressure coefficient on 229
fuselage

calculate velocities on fuselage surface 232
due to wings

calculate fuselage forces and moments 235

calculate vortex-breakdown angles 239
of attack
determine the fraction of remaining 247

vortex 1lift
determine the decrease in alpha of 247
vortex breakdown in the situation with

augmented vortex lift
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Program or Subroutine

BDPT

BENDIN

BACKWH

DRAG

Main Purpose

determine the location of vortex-
breakdown point on the wing
calculate bending moment
calculate backwash due to image
vortices in ground effect

compute far-field induced drag

89

248

251

254



(2 X2z XaXzKa X N Y2 N2l

PROGRAM VORSTAB (INPUT,NUTPUT, TAPES=INPUT, TAPEG=NUTPUT, Vs

+ TAPE1,TAPE2, TAPE3, TAPES) vs
OPTION FORTRAN Vs
FORTRAN NLSTIN Vs

OVLM Vs
Vs

THIS PROGRAM IS BASED ON THE QUASI VORTEX LATTICE METHOD BY Vs
C. EDWAPD LAN OF UNIVERSITY OF KANSAS 32
REFERENCE JOURNAL OF AIRCRAFT vOLe. 11, NOe. 9 SEPTe 1974y PP, HB1EVS
«~527» AND AIAA PAPER-82-1385, vs
Vs

DIMENSINN TITLE(13) A
COHHDNILDOPIKP’NALPpKALP,TANCZQCLDS;ALpCLII;ALPIIpAL?A(15) vs
COMMON/SL/ CDSAsSINASMZSCTXsYBBKy78KsGWHLATT ve
COMMON/GD/ TINP(A)sBREAK(6510)s TFLP(6sS)SRINC(E))NALLE) Vs
loYBREAK(bp7):DCOS(695)pDSIN(bp9)’IVING(b)oXUGLT(b)oIV(b)prANl(é) Vs

15 ICAMT(6) Vs

COMMON/GDSL/ DF(695)1YCN(6n4)nNLEF(6),NVRT¥(6):SNALP(5O))CNALP(SO)VS

I;ALPH(SO):AUX(bo5)9CRX(6p5)oXTILT(b),SLFTH(&)oYCNTD(b) Vs

lnNVLllb)'NVLZ(éleCNTD(b)pCYILT(b):SUPP(G-S?;RC(&.50);YREF VS

I»EUX(bpS)oSE(3:6o15)’NU°(b):CVR(SO)pCP&UG(2003 Vs

19&[’80(6;?)pHX(b)pALBDBR(b,Z)oALHDRLtan),MVRTR(b) Vs

COMMON/SHPLF/ NLEsYSL(1%5),A0L(16)5RCLT14),COL(14),D0L{T4]) Vs
COMMNN/SHPTE/ NTE,YST(15),A0T(143,B0T(14),C0V(146),00T(14) ve
COMHON fAJG/ ALP:JI:CP(ZOO))GAPP(200”GA“F(2C0),CA"?(?00) VS
1’GA*X(200,pZZCP(ZOO)oDZY(ZOO)pBPP(6.50).BNL(6350)-CSU(50) Vs
COMMON /SSS/ NASYMsNSURSLPANEL» JICAMBSNUMS s TAGVX»PT Vs
I:NAUGoIBD’PBK:PIS)IDIH)ALPINC}IRL'KT)PIpAL09AL7 vs
29NC1»NC2,1IBLC ve
COMMON /EXTPA/ LPN(6)sNSCO) s ICNLE(E) TTWST(O),ISTIL), NCRDSHEIGHT, Vs
1A7?oNC(6).NUING(b)-IPUS(b):IALP»DUHT(Brb:15)pHALFEH(b) vs
COMMON/BETA/ GHAX(SO))XTG(SO):YTG(50)’TTG(50)992»NC69CTG(15)n57G(IVS
15),03ST»PsBKsRLHCFF - VS
COMMON /VRDN/ ICOUNTs YBAR (65 2)s YCHX(652) s MSTP (65 YRRUES2) 9 YRRRR (6, VS
12)9Y8R8L(6:?)pYOZ(bs?)pYDRZ(boZ)pYDLZ(an)pA%D(pr)zAEDR(b»Z) ve
15ABDL(692) s YREF(H)s YCBR(622)YCBL(E)2) vs
COMMON /DSL/ CTP(6,2) s CHORDT(654) s SCH(200) s LATHCREFHBREF2 Vs
COMMON /SCHEME/ C(2)sX(15541)5YC15,41)SLOPE(LIS)pXL(2515),XTT(41),VS
1xtL(el) VS

COMMON /GEOM/ HALFSWs XCP(200)»YCP(200),ZCP(200) s XLE(2100) ) YLE(L00),VSE
1XTE(100),PSI(30),CH(100),XVI200),YV(200)sSN(651552)sXN{200s2)» YN(2VE
2005,2)5IN(20092) s WIDTH(695)9YCON(51)»SWEEP(100) s HALFB(6)9SJ(631»5)VE

COMMON /AERQO/ AM»B,CL(50),CT(50),CD(50),CH(50) VS

COMMON /CONST/ NCS)NCW,M1(6,5),MIN1(652,5)sMIW2(652,5)sNIWL6s5)y VS

INFP(6) NV (6,52) Vs
COMMON /TWST1/ NYM(6)sYTS(6921)2AY(6920)sBY(£220)5CCY(6520)9DY (€ VS
120} Vs

COMMON /LEFLP/ YLEF(6510,2)sXNF(6510)» YNF(6,10)s7NF(6510),XLF(6,10VS

90
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154)s YLF(651054)sSLPL(6,10)

COMMON /CAMB/ ICAM(6) »IM(6510)9XT(6510021)9AMR(65510520),B8M (6510,

120,9CCH(6910920)oDDH(b!lOoZO)pYT(6p10’)CU9V(61IO)oCPND(bplO)
COMMON /FUSRAD/ IFRsIFN,XFF(21)9RFF(21)5AAF(20),RBF(20)5,CCF(20),

1DDF(20)

COMMON /FUS/ XFU20)s¥CF(20)5RF(20),SNP(5520)» XLEFs XTFF, WARD(20),
INCUMoNFsNT»CSF(5,10)s XAS(6IsNKF(S5)sFOsF10sKFsNTLoLWFpWKNRD X,y ¥1

COMMON ZINDUT/ INPT,JPT
DATA YCON /5%1%0./

DATA SWEEP /7100%0,./
DATA XAS /6%0./

DATA NKF ¢5%0/

DATA BMR /300%0./

DATA BML /7300%0./

DATA XL 730%0,/

DATA SE 7270%0./

DATA DUNT /270%0./

DATA HALFB /6%0./

DATA YBKEAK 142%0./
DATA DSIN /30%0./

DATA DCOS 730%0./

DATA ALPH /3%0%0,./

DATA CH /100%0,/

FORMAT (IXo4OH#‘ttttttttttttttt#O.tt‘t#tttt##tttc#tt##)
FORMAT (1H1)

FORMAT (134A6)

FORMAT (1X,13A6)

FORMAT (2(6%X514))
FORMAT (2XsXTHANGLE OF ATTACK wyFR43,2X,4HDEG,)

* CASE TITLE ===

INPTsS5
JPTsb
RAD = 57.,2957795¢
READ (INPT,420) (TITLE(I)slely13)
IF (EDF(INPT).NELOs) 60 TO 30
WRITE(JIPT,413)
WRITE(JPT,8)
WRITE(JPT5421) (TITLE(I),I=1,13)
WRITE(JPT,8)
CALL LLINK(GHLINK1])
CALL GEMTRY
BREAK(6,10)=0,
ALPHA LOOP
00 10 Kuws]1,NALP
KPeKW
ALFF = ALPA(KY) * RAD
WRITE(JPT,8)

91

VS

ve

Vs



OO0

10
12

30

WRITE(JPT»16) ALFF
WRITE(JPT»8)

CALL LLINK(GHLINK22)
CALL DWASH

CALL LLINK(6HLINK33)
CALL SOLUTN

CALL LLINK(GHLINK&&)
CALL LOAD
WRITE(JPTs15) KP,NALP
IF(ABS(AL).LT.0,001) GO TO 12
CONTINUE
CONTINUE
6D TO 20
sTOP
END

FORTRAN NLSTIN
FUNCTION FUR(X)

COMMON /FUSRAD/ IFR:IFN;XFF(ZI):RFF(ZI)pAAF(ZO):?@F(?O)9CCF(20),
100F(20)

IF (IFR +NE. O) GO TO 10

¢ DEFINE THE FUSELAGE RADIUS AS A FUNCTION OF X ¢

10

12

15

20

25

F10685 ASSUMED TO BE SIMILAR TD THAT OF NASA MEMQ~-

10-5-58A FROM NOSF TO CeGo
IF(X.6T+3.,4583) €0 T0 2
A132,8(X+0,3742)/7.665
A2w(1l.=Al)*%2
A3e(1.,-A2)%%0,75
FUR=0,2892%A3

60 TO 5

FUR=0,2892

G0 TO 5

CONTINUE

Ksl

IF (X GEXFF(K) oAND. YoLT.XFF(K+1)) GO TO 15
KK+l

IF (K oGE. IFN) GO TO 20

G0 T 12

SMaX=XFF(K)
FUR-AAF(K)‘SH**B#BBF(K)‘SN*‘Z*CCF(K)‘SH#DDF(K)
GO TN S

IF (X oLT. XFF(1)) GO YO 25
KeIFN-1

60 TO 15

Kel

60 TO0 15

RETURN

END
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100
101
102
103
104
10%
106
107
108
109
110
111
112
113
114
115
136
11?;
118,
116§
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124
12%
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136
14C
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143
144
145
146
147
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FORTRAN NLSTIN
FUNCTION SLOP (X)

COMMON /FUSRAD/ IFRoIFNsXFF(21)sRFF(21))AAF(20)5BBF(20),CCF(20),

10DF(20)

* DEFINE THE DPERIVATIVE OF FUSELAGE RADIUS WITH DIMENSIONAL X

IF (IFR «NE. 0) GO 7O 10

MULTIPLIED BY RADIUS, OR, sR(DR/DX) , *

F1068

IF(Xe6Te3.4583) 6O TO 2
Al=2.%(X+0.3742)/7.665
A2sl,.-Al
A3=SORT(1.-A2%A2)
SLOP=0,032734%A2%A3

GO 70 5

SLOP=0,

G0 YO 5

10 CONTINUE

Ksl

12 IF (XeGEXFr(K) oANDs X +LTe XFF(K+1)) GO TO 15

KeKel
IF (X ,GE. IFN) GO TO 20
G0 T0 12

15 SMaX-XFF(K)

20

25

10
20

30
40

SLOP®3 #AAF (K)®SM*X242 ,#BBF (K)*SM4CCF(K)
SLOP=SLOP*FUR(X)

GO YO0 5

IF (X LT XFF(1)) GO YO 25
K=IFN=-1

GD TO 15

Ksl

GO TO 15

RETURN

END

FORTRAN NLSTIN

SUBROUTINE FUSVOL (BsXsYs2sUNsWKsGBO»LSsHZ,CSDsSSD)

TO CALCULATE FUSFLAGE VOLUME EFFECT RASED 0N SOURCE DISTRIBUTIAN
COMMON /FUS/ XF(20)sXCF(20)sRFU20),SNP(Sy20) s XLEFs XTEF,WARD {20,
lNCUK.NFnNTpCSF(5’10)9XAS(6),NKF(5):FO.FlOpVF:NTL.LHF.UKN)RDX;XI

ReSORT(YSY+2¢2)
PI=3.,1415926%

IF (Z) 10,20,30
THETA=PI-ATAN(Y/ABS (7))
GO TD 40

THETA=PT/2,

60 70 40
THETASATAN(Y/ABS(2))
AlsX~XTEF

93

VS

Vs

149
150
1351
152
153
154
155
158
157
154
1%9
160
161
162
143
164
165
16¢
167
168
1¢c0
170
7
172
173
174
175
176
172
176
1?9
180
181
18?7
183
108
185
1846
187
153
185
190
191
192
193
194
195
196
197




50

T0

75

76

A2=SQRT(A1*A1+B*R*R)
REL=A1/A2/R

XEF=X=XLEF
B2=SORT(XEF*XEF +B*R*R)
RFOsXEF/R/B2

FTo=(AL1+A2) /R+(XEF+B2)/P
FRe(1,4A1/A2)/R*AL/R=(1,+XEF/B2)/P*XEF/R
CS=COS(THETA)
SNeSIN(THETA)
FCOS=CS*CSD~-SN*SSD
FSINsSN*CSD+CS*SSD

WNeO,

I1f (M2 .NEs O) GO TO 7O
IK=0

NleNKF (1)

N2=1

FNFsNKF (1)
SeXAS(2)-XAS(1)

WN=0,

00 50 J=1,NF

MsJ-IK

XSeX=XF (J)
XSR=SQRT(XS*XS+B*R*R)
RFX=XS/XSR/R

WNsWUN+ (RFL-RFX)*WARD(J)I®SNP (N2, M)*S/FNF
IF (J «NE, Nl .OR. J <EOQs NF) GO TO 50
N2=N2+1

IK«N1

N1=sN14NKF{N2)

SeXAS (N2+41)~-XAS(N2)
FNFsNKF(N2)

CONTINUE

WN=WN*P1/2,
UN=~(WN+(RFL=RFOI*FO)/ (4,*P])
WN=WN*FCOS

FPeF10

S1=SN

S2«CS

GO YO 76

FP«GBO

IF (WK «GT. 0.9) GO TO 75
S1e-CS

S$2s=SN

GO TO 76

S1l=SN

$2=CS

CONTINUE

WNsWN-FSIN®S1*FT*FP/R/ (4 *P])=FCOS*S2%FR*FP/ (4.*P])

CONTINUE

94

VS
VS
VS
VS
Vs
v$
VS
Vs
Vs
VS
Vs
VS

NS

Vs
Vs
Vs
Vs
Vs

VS
vs
VS
Vs
Vs
Vs

Vs
vs
Vs
ve
vS§
vS§
VS
Vs

Vs

-
<

Vs
LN

Vs
Vs
Vs
Vs
Vs
vS§
vs
Vs
Vs

198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222

224
225
226]
227
228,
229
230
231
232
233
234
235

36
237
238
239
240
241
242
263
244
245
246
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WKs(~SNEFSINSFT/R-CS*FCOS*FR) /(4o *PI) VS 247
RETURN VS 248
END _ VS 249

FORTRAN NLSTIN VS 250
SUBROUTINE UNWF (BsXsY»2ZsAWsBW»CSD»SSO) Vs 251
TO CALCULATE THE EFFECT OF FUSELAGE ON WINGS Vs 2%2
DIMENSION AW(1),BW(1) Vs 253

COMMON /FUS/ XF(20)sXCF(20),RF(20)sSNP(5,20) 9 XLEFsXTEF,WARD(20)» VS 254
INCUM) NFsNTCSF(5510) 9 XAS(6)sNKF(5) sFOsF10sKFyNTLsLWF»WKNyRDX, X1 LA 25%

10
20

30
40

70

P1=3,14159265

IBWeBW (1)
ReSQRT(YSY+2Z¢7)

IF (Z) 10520,30
THETAPI-ATAN(Y/ABS(2))
GO TO 40

THETA=PI/ 2,

GO TO 40
THETA=ATAN(Y/ZABS(2Z))
Al=sX-XTEF
A2=SORT(A1*A1+B*R*FR)
Cl=COS(THETA)
S1=sSIN(THETA)
FCOS=C1*CSD-S1#SSD
FSINeS1¢CSD+C1eSSD
DO 60 Ns=1,NT

FNFeNKF (1)

IK=0

Nl1eNKF (1)

N2=}

S=XAS{2)=-XAS(1)

FNsN

FLT=0.

FLR=0,

IF (N +GE. 2) GO TO 70
A3=((A1+A2)/R)**N
FLT==A3/FN
FLR=A1/R*A3/A2
CONTINUE

00 50 JJ=1,NF
HeJJ-1IK
KsJJ+(N=1)*NF
XS=X-XF{JJ)
XSReSORT(XS*XS+B*R*R)
YRe((XS+XSR)I/R)*eN
FTXs~XR/FN
FRX=XS/R®XR/XSR

P1eS* (FRX=FLR)I*SNP (N2, M)/ (B.,*FNF)
P2eS*(FTX=FLT)®SNP(N2sM)/ (8. ¢FNF)

. Q1sCOS(FN*THETA)

95

256
257
258
2%9
260
261
262
263
264
265
266
267
268
259
270
2N
272
273
274
27%
276
277,
272
279
280
281
2R2:
293!
206!
285!
2086
287!

292

204!
295/
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eo
50
60
c
c

15
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02=SIN(FN®THETA)
UR=Q1%P1

UTe-FN*Q2%p2

VR=Q2*P]

VT=FN$Q1#p?2

VTI=VT/R

UT=UT/R

IF (JJ NEs N1) GO TC 5%
N2=N2+1

IKeN]

N1=N14+NKF(N2)
SaXAS(N2+41)-XAS(N2)
FNFaNKF (N2)

IF (IBW .EQ0. 1) GO TOD 80
BW(K)=VR*F(COS=VT*FSIN
AW(K)sURSFCOS=UT*FSIN
G0 YO 50
AW(K)=VR*FSIN+VT*FCOS
CONTINUE

CONTINUE

RETURN

END

FORTRAN NLSTIN

SUBRDUTINE FUSELAINF,AWsN»T»SoXTEFsXFyXCFsRF»BRy SNPSNKE )
TO SET UP THE DOWNWASH MATRIX FOR FUSELAGE DUE TO FUSELAGE
DIMENSION AW(1)»XF(1)sRF(1)sXCF(1)aSNP(5520)»S(1)pNKF(1)

PI=3,14159265%

IK=0

Nl=NKF (1)

N2=}

HL={S(2)=-S(1))/2,

FNT=NKF (1)

AlsXCF(I)=-XTEF
A2=SORT(A1I+A1+BB*RF(I)*RF (1))
DO 5 JJ=l,NF

M=2JJ=IK

XS=XCF(I)=XF(JJ)
XSPsSORT(XS*XS+BR*RF(I)*RF(]I))
IF IN .EQ. 0)GO TO 10

RFL=1,

IF (N .GFs 2)G0 TO 15

IF (I LEQe. NF) RFL=0,

IF (I oNEo« NF) PFLe(AY+A2)0¢NSAY/A2
CONTINUE
RFRe(XS+XSR)*EN*XS/XSR

GO 70 6

IF (1 oNEe NF) RFL=A1/A2

IF (I .EQ. NF) RFLe0,
RFR=XS/XSR

96

296
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208
299
300 ;
301 ;
302
303
304
305%
306
307
308
309
310
BB
312
313
314
315
316
317
318
319
320
321
322
323
324
325
3264
327
32e
329
330
331
332
333
334
335
336
337
338
330
340
341
342
343
344
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6 AW(JJ)e=HL®(RFL-RFR)*SNP (N2,M)/ (&4, *FNT) Vs

IF(JJNEN1.ORJJLEQLNF) GO TO 5 Vs
N2=sN2+41 e VS
IKeN1 ' R '
N1=N14+NKF (N2 ‘ Vs
HLs(S(N2+41)=-S(N2))/2. Vs
ENT=NKF (N2) : Vs
5 CONTINUE VS
RETURN Vs
END Vs
FORTRAN NLSTIN Vs
SUBROUTINE ZCDX(X,YsZCXsDZDY) Vs
DEFINE THE CAMBER SLOPE, DIZDX, AT ANY X,Y LOCATION IN CLCSED FORM,VS
WHERE X AND Y ARE DIMENSIONAL COORDINATES REFERRED YO C.G. '
: Vs

CONICAL CAMBER FOR F1068 vs$
YB=0.46188%(X=1.,7516) VS
YE=D,57735%(X=1.7516) , - Vs
7CXs0. SR _ Lo Vs
DIDY=0. : S Vs
IK=0 : _ Vs
IF(Y,GT.YE) IK=1 Vs
I‘(YcLToYP’ Y=Q, ve
IF(Y.LT.YB) PETURN Vs
IF(Y.GT.YE) YsYE Vs
Re0.420473%(X~1,7516) Vs
7C==R+SORT(R*R=-(Y=YB)*#2) Vs
2CX=0. V&
IF(IK.EQ.1) GO TO 5 , Vs
7CX= (0461888 (Y=YB)~0,420673%7C)/(IC+R) Vs
DIDYs=(Y=-YB)/(ZC4R). . . , Vs
5 CONTINUE S Vs
Y=12C Vs
Y IS RETURNED AS THE I COORDINATE. Vs
RETURN Vs
END Vs
FORTRAN NLSTIN VS
SUBRNUTINE TWIST (Y»ATWsI) Vs
TO CALCULATE THE LOCAL TWIST BANGLE : Vs

COMMON /TWST1/ NYM(6)sYTS(621)9AY(6520)58Y(65,20),CCYL5,20)5BY (€, VS

120} , . I Vs
PI®3,14159265 Lo Ve
Kel Vs

1 IF (YeGEoYTS(IoK)oANDSYoLToYTS(I,K41)) GO YO 2 Vs
KsK4l vs
IF (KGEJNYM(I)) G0N TO 3 . Vs
60 T0 1 Vs

2 SMsY=YTS(I,K) '3
ATWSAY(ToK)SSMO®34BY (T oK) $SHISHECCY(ToKIESH4DY(TIsK) Vs
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343
346
347
348
349
350
351
3%2
353
354
3¢5
3%6
357
3158
359
360
361
362

366
36%
366
67
260
369
370
37
372
373
374
37%
376
377
378
379
380
381
382
3832
Irs
38R0
1IRS
487
388
389
300
39}
302
393
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10

ATW=ATW*P1/180,
GO0 T0 5
IF (YoLT.YTS(I»1)) GO TO 4
KeNYM(I)=]
GO 7O 2
Kel
GO T0 2
RETURN
END
FORTRAN NLSTIN
SUBROUTINE ZCR(XsYsDIDXsTCAM»X1pKsKPyCHORNDZDY s ISTSWP)
TO DEFINE CAMBER SHAPES

Vs

COMMON /LEFLP/ YLEF (65105 2) s XNF{6510) s YNF(6,10)5INF(6510)s XLF(6,10VS

154)9 YLF(691054)9SLP1(6510)

DIMENSION IST(1),ICAM(1)

XEs=X1

KkeDZDX

RR=DZOY

DIDX-O.

020Y=0.

IF (ICAM(K).EQ.1) GO TO 2

IF (ICAM(K)(NE.3) GO TO 15

X1=0,

I=1

IF (YoGEJYLEF(KsI,1).ANDeY'LE.YLEF(Ky»I»2)) GO 70 S
Ie]¢l

IF (1.GT.,IST(K)) GO 7O 15

1F(I.E0.11) GO TO 15

GO YO 3
YBeYLF(KsTso1)+SLPL(KyI ) ®(X=XLF(KyI»1))
KCON=0

IF(XK,NF,100) GO TO 11

XBsXLF(KyI»1)

IF (SLP1(KsI)oaGTalaE~-18) XBeXLF(KyTo1)+(Y=-YLF(KsIs1))/SLPL(K,T)
DX=RR/ (XR=XE) . ‘ ' L
IF(ABS(1.=DX)eLEL0il) KCON=l
IF(KCNN.FQ.1) GO TO 10

CONTINUE

IF(Y.LT.YB) RETURN

CONTINUE

TEST1=PNLEF (XsYsXLFoYLFs19192sK)
IF(TEST1.LT,0,) RETURPN

TEST2=PNLEF (XsYs XLFsYLF»Is&s3,K)
IF(TEST2.6T.0+) RETURN
DIDX==XNF(KsI)/INF(K,1)
DIDY=s=YNF(KsI)/ZNF(KsI)
De=XNF(KsT)®XLF (Ko T, 1)=YNF(K,I)SYLF(KyIy1)
X1e=(D+YNF(K, I)*X+YNF (KyII*Y)/INF(K»I)
IF(XCON,EQ.0) GO TO 15 -

98

Vs
Vs
Vs
\ 2]
Vs
Vs
Vs
Vs

394
395
396
397
398
399
400
401
402
403
404
%0%
400
407
408
409
410
411
41?2
413
414
415
414
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418
419
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421 !
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426
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478
429
430
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436
43%
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440
443
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DIDX=0,5%D20DX
DIDY=0.5%D20Y
X1=0.
G0 TO 15
CALL ZCAH(X;Y,ZR’Xl!KrKP’CHURD’IST;DZDYDSVP)
D20X=2ZR
RETURN
END
FORTRAN NLSTIN
SUBROUTINE ZCAH(X:Y:ZR’YIoKO:KPQCHORDpIST:DZDY»SUP)
T0 CALCULATE CAMBER SLOPES

COMMON /CAMB/ !CAH(b)91"(6:10)»!7(6.10}21):A5"(6310p20)’BBF(boIO’
120)9CCH(6910:20),00"(6910;20)9YT(6.10)pCURV(b.lOl:CHND(b:lO)

DIMENS ION 77(2)52002),C(15),IST(1)s2Y(2)
KeKQ )

L=KQ

I=KP

IR0,

IF (Y.GE.YT(K»I).ANO.Y.LT.YT(K;I#I)) G0 T0 2
Is1+41

1F (I.EQ.IST(K)) GO TO 6

G0 70 3

IF (YeLTYT(Ky1)) I=]

IF (YeGYoYTIK,IST(K))) I=IST(K)-1

IKel

XFe0,

JICV=CURV(K,I)

IF(ICV.NE.2} GO TO 4
XE1sXT(KyI»2)*#CHND(K, 1)

IF (ABS(DDOM(KsI»1)),LE.0.0001) XF1oXT(KsI»1)*CHND(K,I)
XE2eXT(Ky 141, 2)%*CHND(Ky1+1)
YF-(Y-YT(KoI))/(YT(K.I*I)-YT(K;I))
XFu(XF14¢(XF2-XF1)*YF)/CHORD

IF(X1.GT.XF) GO TO 4

FAC=CHND(K,1+41)

IF(FAC<LE.0.0001) FAC=1l,

DELTA-DDH(K:Iol)‘CHND(KpI)4(DDF(K1Iflol)'FAC-DDN(K;Iol)‘CHND(KnI)

1)%YF

DELTA=DELTA/CHORD

IF (IM(K,1)eGTW2) Z0(1)=DDM(KyI152) *CHND (K, 1)

IF (IM(KpI)aLEL2) ZG(I)-(CCH(K;I;I)ODDN(KpI’l))*CHNO(K;I)
IF (TM(KsTI+1),€T.2) 70(2)=DOM(K,T1+1,2)*FAC

IF (IM(K,I+1).LE.2) 70(2)m(CCH(KsT+1,1)4DDM(K,T+1,1))%FAC
DK=(Z0(1)¢(70(2)-70(1))®YF)/CHORD

DELTA=DELTA-DK

60 70O 16

Kel

1F (XeGEXT(LIToK)AND X LT XT(LsIsK+1)) G0 TO0 5

KsK+] e e e =~ e m e [ U ..

99
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443
444
445
[V
447
448
449
4%0
4%1
452
653
454
455
456
457
452
459
460
461
462
463
460
atS
4tb
467
468

NPT

470
471
472
473
474
475
476
477
478
479
480
481
4R2
483
484
4RS
486
487
488
48G
490
491
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10

20

15

2%
60

65

16

40

50

45
30

IF (K.GE.IM(L,1)) GO TO 10
G0 T0 1
SHeX=XT(LsIsK)

ZZ(IK)-3.‘AAH(L;I;K)‘SH‘SH*Z.'BBH(loIoK)‘SF+CCH(L019Kl
ZY(IK)-AAH(L;I;K)‘SH*‘3+BBH(L9IpK)‘SH*SH+CCH(loI:K)*SHOODH(lo!’K)

IY(IK)=2Y(IK)*CHND(L, 1)
GO TO 15

IF (XoLT.XT(Ls3s1)) GO TC 20
KsIM(L,yX)-1

60 70 5

Kel

G0 70 5

1F(IXK,EQ.2) GO TO 25
IF(I.GEL.ISTI(L)) GO YO 60
I=1+41

IKeIK+1

GO 1O &
YF-(Y-YT(L:I—I))I(YT(L;I)-YT(L:I-I))
G0 TO 65

YFs0.

27(2)=0.

CONTINUE
ZR=Z7Z(1)4(22(2)=22(1))*YF
DY=YT(LsI}=YT(LsI-1)
ZZYs(2Y(2)=2Y{(1))/DY
DIDY=~SWPH#IR+1IZY
Y1=7Y(1)+(2Y(2)=2Y(1))*YF
G0 TO 30

IF(X.LT.XF) GO TO 45
PI=3,14159265

C(1)=-DELTA

JR=15

DO 40 J=2,JR
XKs(J-1)ePI®XF
ClJ)o-2.8DELTA*SINIXK) /XK
IR=0,

N0 %0 J=1,JR
XKa(J—=1)#PI®X
IR=IR+C(J)*COS(XK)

60 YO 30

IR==DELTA/XF

CONTINUE

RETURN

END

FORTRAN NLSTIN
SURROUTINE VMSEON (NC1,KsAAsAsCA)

YO SOLVE EQUATICONS WITHOUT MATRIX INVERSION FOR A SINGLE ALPHA

DIMENSION AA(1)9CA(1)A(1)
NC=sK#*NC1
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508
509
510
511
12
513
514
5195
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SuMle0,
KleK-1
Jd=1
D0 3 J=1,K]1
SUMIsSUMLI+AA(J)I*A(JY)
JIsJJ+NC1l+1l
SUM1=SUMLI+AA(K)
DO 5 1Is=1,NC!
SU"Z'O o
Ji=l+1
00 & Jel,K1
SUM2sSUM2+AA(JYSA(JJ)
JI=sJJ+NC14+1
KKeK+Y
SUM2aSUM24AA(KK)
CA(I)==SUM2/SUM]
M=}
L=0
KNC=(K-~1)*NC)
DO 8 I=1,NC
IF (I1.GT.KNC) GO TO 7
MM=(M=]1)%NC1l4+1
IF (I.EQ.MM) GO TO 9
KKwkKK 41
Il=Y+L
AUIV=CA(KK)SBASE+A(IL)
GO TO 8
II=I-KNC
A(TI)=CA(I])
CONTINUE
GO 7O 10
ITaMM+ M-
BASE=A(IT)
KK=0
Leslel
Peps]
GO TO &
CONTINUE
RETURN
END
FORTRAN NLSTIN

FUNCTION PNLEF(XsYsXLFyYLFsIodoKsl)

DIMENSION XLF(651054),YLF(6510,64)

PNLEFe (X=XLF(L,I,J))®(YLF(L,I
10 )%(Y=YLF(Ly1,J))
RETURN
END
LINK LINK1)
FORTRAN NLSTIN

,K)-YLF(L:I,J))—(XLF(L’IQK)-XLF(LpIp
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SUBROUTINE GEMTRY ' %90
TO INPUT AND MANIPULATE INPUT DATA Vs 591
DIMENSION XXL(2),YL{2)sXXT(2),CPCWL(16)sCPSWL(31)»AW(50)5CA(50) Vs 5Q2
COMMON /VBDN/ ICOUNTsYBAR(652),YCMX(652)sMSTPI6) »YBR(6,2)» YBRBR(62VS 593

12),YBRBL(6»2)»YD2(652)5YDR2(6,2),YDL2(652) s ABD(G»2) s ABDR(6,52) Vs 594
1,ABDL(652)s YREF(6)»YCBR(E92),YCBLI6,2) Vs 595
COMMON /DSL/ CTP(692)sCHORDT(694)sSCH(200)9LAT»CREF,BREF?2 VS 596
COMMON /SCHEME/ C(2)sX(15541),Y(1%5,41),SLOPE(LS)»XL(2518)pXTTL41),VS 597
1XLL(41) VS S9f

COMMON /GEOM/ HALFSWeXCP(200),YCP(200),ZCP(200)sXLE(100)»YLE(100)HVS 599s
1XTE(100)sPST(30)»CH(100),XV(200),YV(200),SN(651552)sXN(200s2) s YNL2VS 60Ck
20052)5ZN(20052) s WIOTH(6,5), YCON(51 ), SWEEP(100),HALFB(8)9SI(6531,5)VS 601

COMMON /JAERQ/ AMsB,CL(50),CT(50),CD(50),CH(%0) VS  602¢
COMMON /CONST/ NCSsNCWaMI1(655)sMIW1(65255)sMIN2(652»5)sNIW(695)y VS 603
INFP(6)sNW(652) vs  eosg
COMMON /CAMB/ TCAM{6)»TM(6510)sXT(6910521)5AAM(69105,20)BRM{6510s VS 605
120),CCM(65205,20),DDM{6510,20)5YT(6,10),CURV(651039CHND(6510) VS 606
COMMON /EXTRAZ LPN(6)sNS(6),ICNLECB) »ITUST(6),IST(6)sNCRDIHEIGHT, VS 607
1ATTSNC () sNWING(6)s TPOS(6),TALP, DUMT(356,15), HALFBH(6) VS 608}
COMMON/BETA/ GMAX(50)s XTG(50)sYTG(50),2TG(50),B2,NCCCTCL(IS),STGIIVS 609}
15)sDISTsPsBKsRLICFF Vs 6104
COMMON /LEFLP/ YLEF(651052)sXNF(6510) s YNF(E510)sZNF(£510),¥LF(6,10VS 611P
154))YLF(65,105,4)5SLP1(6,10) VS 612
COMMON /TWST1/ NYHM(6)sYTS(6521)9AY(6520)5BY(6920)sCCY(65,20),0Y(€s VS 612V
120) : VS 614l
COMMON/SHPLE/ NLE,YSL(15),A0L(14),R0L(14),COL(1&),DCL(16) VS 615},
COMMON/SHPTEZ MTE,YST(15),A0T(14),00T(14),C0T(16),D0T(14) Vs 61sk
COMMON /AJG/ ALP»J1sCP(200)sGAMP(200)sGAMR(200)»GAHR(200) VS 617
15GAMX (200),22CP(200)sDZY(200)sBMP(6,50)sRHL(6,50)»CSU(S0) Vs s1ed
COMMON /SSS/ NASYM,NSUR,LPANEL, ICAMB,NUMS, TAGVX,PT VS 619}
1sNAUG» YBDsPBKsPIS,IDIHsALPINC,IRLsKY,PI,ALOsALZ VS 620V
2sNC1sNC2,IRLC vs  e21h
COMMON/LOOP /KMy NALP»KALP, TANC2,CLDS,»ALsCLITsALPYI,ALPACYS) Vs 622{
COMMON/GD/ TINP(6),RREAK(6,10)s TFLP(655),RINC(EY,NALLE) VS 623}
1, YBREAK(65T7)sDCOS(625)sDSIN(6s5)sIWINGI6)I»IVELTLE) 2 IVI6))LPANLI(S) VS 62“E
1,ICAMT(8) VS 625
COMMONZGDSL/ DF(65s5)sYCN(6s4) yNLEF (&), NVRTX(A),SNALP(50),CNALPISCIVS 626
1sALPH(50) s AUX (65 5) s CRX (65513 XTILT(6)sSLETH(6) s YCNTDL6) Vs 627
1sNVLL(6)sNVL2C6) » XCNTD(6) sCTILT(6) sSUPP(625)9RC(E550) » XREF VS 628
1sBUX(695)sSE(356515)sNURIE)SCVR(S0),CPAUG(200) VS 629
10ALPRD(622) s MX(6) ) ALRDBR(692) s ALBDRL(6,2)p MVRTY (&) VS 630
COMMON /FUSRAD/ IFRSIFNsXFF(21)oRFF(21)5AAF(20)»BBF(20)»CCF(20)y) VS 631
10D0F(20) VS 632

COMMON /JFUS/ XF(20),XCF({20)sRF(20),SNP(5,20)» XLEF»XTEF,WARD(20), VS 633
INCUM s NFsNTCSF(5,10)s XAS{E)sNKF(5)sFOsFI0,KFpNTL,LWF,WKNyRDOXs X1 Vs 634

COMMON /INDUT/ INPTLJPT Vs 635
2 FORMAT (BF10.6) Vs 636
3 FORMAT (8(6Xs14)) Vs 637
& FORMAT (10XeBHHALF SWesE12.5s10X»S5HCREF®,E12.5) Vs 638
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400
403
404
411
412
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FORMAT (15H CASE NUMBER = ,12)

FORMAT (6F10.5)

FORMAT (1Xs GOHSRESSESA080E0000R Rt ERS SRR RENSREEE)
FORMAT(11HOINPUT DATA)

FORMAT(37HOVORTEX ELEMENT ENDPOINT COORDINATES=)
FORMAT(27THOCONTROL POINT COORDINATESs)

FORMAT(/4Xs 3HXCP s TX» 3HYCP» 7Xs3HICP»7X, 3HXCP » 7¥5 3HYCP» 7X5 3HICP)
FORMAT (/76X 2HX19BX» 2HX258X92HY1 98X »2HY29BX»2H7196Xp2H22)
PIe3 14139265

PIS=PI#*2,

PlA=sPI/2.

CNET=P1I/180.

FILE (01),BUX(65,5)1S FOR NORMALWASH INFLUENCE COEFFICIENT MATRIX,

SUBROUTINE WING.

FILE (02) IS FOR INVERTED INFLUENCE COEFFICIENT MATRIX. SEE
SUBROUTINE INVN,

FILE (03) IS FOR WAKE-INDUCED NORMALWASH IN LATERAL-DIRECTIONAL
MDTIDN, SEE SUBROUTINE WBETA.

#3¢ USER'S CASE NUMBER ##%¢

*e

*s

NGRD=1 IF THE WING IS IN GROUND EFFECT, =0 OTHERWISE
NASYM=0 IFf THE PLANFORM IS SYNMETPICAL ABOUT ¥=AXIS
=1 OTHERWISE, IN THIS CASE, THE WHOLE PLANFORM MUST BF
DEFINED, STARTING FROM THE LEFT TIP,.
NSUR = NUMBER OF LIFTING SURFACES» SUCH AS WING», CANARDy TAILS»
ETCe LIMITED TD 5.

READ (INPT»3) NCASEsNGRDsNASYM,NSUR
WRITE(JPT»3) NCASEs»NGRDsNASYM,NSUR
WRITE (JPT,8)

WRITE (JPT,6) NCASE

WRITE (JPT,8)

NCSe=0

JPANEL =]

YCON(50)=NASYM

0DIST=0.

HALFSH=0,

WRITE (JPT,400)

LAT=s=1 IF THE ROLLING MOMENT COEFFICIENT AT & GIVEN AILERON ANGLE

IS DESIRED

=0 FOR NO LATERAL MODE OF MOTIDN

s1 IF LATERAL-DIRECTIONAL DERIVATIVES ARE TO BE COMPUTED
FOR ASYMMETRICAL CONFIGURATIONSs (I.Es NASYM=1), SET LATs0
IBLC*1 IF A BOUNCARY LAYER CORRECTION IS TO BF ALPPLIED TO ROLL

DERIVATIVES. *0y OTHERWISE )

KT=1 IF THE LEADING EDGE IS A ROUNDED ON AND ITS EFFECT ON L.E.

THRUST WILL BE INCLUDED. =0s» OTHERWISE
IR0 = 1 IF THE VORTEX RREAKDOWN EFFECT IS YO BF INCLUDED.
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*»%¢NWING = THE NUMER

L1

1141
1140

1123

= 0y OTHERWISE.

READ (INPTs3) LAT,IBLC»KT»IBD
WRITE(JPT,3) LAT,IBLC,KT,IBD
R2=0,

DO 1415 I=1,6

XTILT(I)=0,

MX(I)=O

DO 1415 J=1,10

BREAK (IsJ)e0.

CONTINUE

D0 1122 K=1,NSUR

NSS=0

NCs NUMBER OF SPANWISE SECTIONS ON A SURFACE
M1(KsI) = NUMBER OF VORTEX STRPIPS IN EACH SECTION

SEE INSTRUCTIONS

READ (INPTp3)K2,(Hl(K;I)oI-loKZ)pNVING(K)pIUGLT(Kln
11P0S(K)

NC(X) = K2

WRITE(JPT,3) K25 (M1CK»T),To1,K2)sNWINGIK),IWOLT (KD
11P0OS(K)

IF(NWING(K).EQ.0) NWING(K)=1
IWING(K)=0

IF(IWGLT(K)EQ.0) GO TO 1140
NKG=NWING (K)

00 1141 I=1,NKG
INING(K)=ININGIK)+M1(K,T)
CONTINUE

CONTINUE

K2 = NC(K)
DO 1123 KP=1l,K2
M1(KyKP)IeML(KsKP) 4]

s$¢NFP=NUMBER OF FLAP SPANS.

*

NJW=sNUMERICAL ORDERS OF FLAP SPAN
NOTE. THE NUMBER OF FLAP SPANS IS LIMITED TO FIVE *

FOR & CLEAN OR FULL-SPAN FLAP CONFIGURATION, PUT NFPeNJW(1)e]l
* NVRTXsVORTEX STRIP NUMBER AT AND OUTBOARD OF WHICH THE LeE.
LIFT EFFECT IS NOT INCLUDED. IF IT IS ZERO, TOTAL VORTEX LIFTY

EFFECT IS ASSUMED.

MVRTX=VORTEX STRIP NUMBER INBOARD

ICAL ORDER OF LAST WING SPANVWISE SECTION #*%%
IWGLT*1 IF A WINGLET TN BF REPRESENTED BY A TAIL IS PRESENT o
¢ IWGLT=2 IF THE WINGLET IS A
1P0S = WINGLET POSITION INDICA

104

S AMONG THE SPANWISE SECTIONS®

OF WHICH THF LE VORTEX LIFT

Vs
Vs
VS
Vs
VS
Vs
VS
Vs
VS
Vs
Vs
Vs
Vs
VS
VS
Vs
Vs
Vs
Vs
Vs

T A LOCATION AWAY FKOM THE WING TIP ¢eV§
TOR AT THE SURFACE TIP. FOR DETAILS,VS

VS
Vs
VS
Vs
Vs
Vs
Vs
VS
vSs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs

VORTEXVS

Vs
Vs

Vs
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696
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703
704
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706
707
7080
709
710
711
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713
714
715
716
717
718
719
720
721
722
723
728
728
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727
728
729
T30
731
732
733

735
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EFFECT IS NOT INCLUDED Vs

NLEF=1 1IF THE FLAPS ARE LeE. FLAPS Vs
¢0 FOR T.E., FLAPS Vs
IV=1 IF THE CORRESPONDING LIFTING SURFACE HAS DIHEDRAL OF 90-DEG VS
AND IS NOT SYMMETRICAL 4BOUT X-AXIS Vs
NAL=NUMERICAL ORDER OF AILERON SPAN (=0 IF LAT=0) Vs
VS

READ (INPT,3) K25 INJW(KsT)pIo19K2)sNVRTY (K) s HVRTX(K) s NLEF(KVS
1), IV(K) s NAL (K) Vs
NFP(K) = K2 . Vs
WRITE (JPT»3) ' KZ.(NJV(KDI):I'l;KZ)pNVPTX(K)oHVRT!(K)9NLEF(KVS
115 IV(K)sNAL (K) VS
Vs

#% FLAP ANGLES IN DEGREES Vs
K2 = NFP(K) Vs
READ (INPT,2) (DF(KsI)sI=1,K2) VS
WRITE(JPT,2) (DF(KsI)y1el,K2) Vs
VS

DO 113 I=1,K2 VS§
DF(K, 1)aDF(K,1)*¥P1/180, vs
113 TFLP(K,I)==DF(K,I) Vs
Vs

#%% NW(I)=NUMBER OF CHORDVISE VDPTEX FLEMENTS IN CHOKRDUWISE SECTIONS. VS
ICAM=0 FOR ZERO CAMBFR . Vs
=1 FOR CAMBER ORDINATES TO BE READ 1IN Vs

2 IF CAMBER ORDINATES ARE DEFINED ANALYTICALLY IN SUBROUTINE VS

2CDX FOR WING Vs

=3 IF THERE ARE PLANE L.E. FLAPS ATTACHED YO A PLANE WING. IN VS

THIS CASEs IST IS THE NUMBER OF L.EFe FLAPS, Vs
IST=NUMBER OF SPANWISE STATIONS AT WHICH CAMBFR ORDINATES ARE READVS
IN, LIMITED TO 10 Vs
ICAMT=NUMERICAL ORDER OF THE Y-STATION BEYOND WHICH THE INPUT CAM=-VS
BERS ARE FOR THE WINGLET OR VERTICAL FIN. VS

. 0 IF THERE IS NO CAHBER FOR THE WINGLET OR FIN, Vs

Vs

READ (INPT;B) (NWIK,T)»Tm1,2) s TCAM(K),IST(K), TCART(K) Vs
WRITE(JPT23) (NU(KsI)pI®1ls2)sICAMIK)pISTI(K)I»TCANTIK) vs
Vs

¢s¢ [F ICAM=1l, READ IN THE X~COCRDINATES AND THE CAMBER ORDINATES ve
YTeY-STATION AT WHICH CAMBER ORDINATES ARE TO BE READ IN Vs
(NIMENSTIONAL) vs
XNUMsNUMBER OF CAMRER ORDINATES TO BE READ IN, LIMITVED TO 21 Vs
CURV=0., IF CAMRER IS FORMED BY CONNECTING STRAIGHT SEGMENTS Vs
WITH FIRST SEGMENT BEING L.Ee FLAP VS

«1, IF CUBIC SPLINE INTERPOLATION IS USED Vs

w2, IF CUBIC SPLINE INTERPOLATION IS USED, WITVH FIRST SEGMENT VS
BEING L.E. FLAP v Vs
CHND=CHORD LENGTH AT YT-STATION vs
XT=NONDIMENSIONAL X-COORDINATES TO DEFINE CAMBER Vs
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194

193

197

190
198
192
191

CAsNONDIMENSIONAL CAMBER ORDINATES. IF CHND'Oo9 USE ACTUAL (DIMEN=~VS

SIONAL) CAMBER DRDINATE.l

IF(ICAM(K),NE.1) GO 10 191

K2 = IST(K)

D0 192 1Ie1,K2

JJ=1

READ (INPT,2) YTU(KyI)s XNUM;CURV(K, I)sCHND(K,T)
WRITE(JPTs2) YT(KsI)s XNUMsCURV(K,I)sCHND(K,T)
IM{Ky Y )=XNUM

IR=sIM(K,I)

ICVsCURVI(K, 1)

READ (INPT»2) (XT(KsIsJ)sJdel,IR)

WRITE(JPT»2) (XT(KsIsd)sJelrIR)

READ (INPT,2) (CAlJ)YsJ=1,1IR)

WRITE(JIPT»2) (CALJI)»JI=1,1IR)

DO 194 KOs=1,IR

AW(KO)=XT(K»IsKQ)

IF(ICV.EQ,0) GO TO 197

CALL SPLINE (IRyAW,CAsGAMP,GAMX ,GAMB, GAMR)

K3 » IR -1

00 193 KQ0=1,K3

AAM(K, I5KQ)=GAMP (KO)

BBM(Ky I,KQ)=GAMX(KQ)

CCM{KpIsKO)®GAMB(KQ)

DDM(X» IoKQ)=sGANR(KO) -
GO0 TO 192

00 198 Je=2,1IR

AAM(K 5y TsJ=-1)=0,

BBM(KsIsJ=1)e0,

IF(ABS (AV(J)=AW(J=1)) LE.1.,E~20) GO YO 190
CCM(KpTsJ-1)m(CA(II-CALI=1) )7 (AN{I)=-AV(JI=1))
DOM(Ks I5J~1¥=CA(J=1)

CONTINUE

CONTINUF

CONTINUE

IF(ICAM(K) ,NE.3) GO TO 2C05

YLEF(I,1) = EXTREME INBOARD Y-COOPOIMNATE OF A LeEs FLAP,
YLEF(T1s2) » EXTREME OUTBODARD Y=COORDINAYE OF A L.Fe FLAP.

X1,Y1,21, ETC. ARE CORNER POINY COOPDINATFS OF A i.F. FLAP, THOUV

IN CLOCKWISE ORDERy FIRST FROM THE MOST IHBDARD FOINT.

K2 = IST(K)

DO 2006 I=1,K2

READ (INPT,2) (YLEF(K,I,K0)yK0e1,2)

WRITE(JPT»2) (YLEF(KyI»KQ)yKQO=1,2)

READ (INPT»2) XLF(KsIsl)sYLF(KyIsi)» lloXLF(K)It?)QYLF(F;I)?))Z”
WRITEC(JIPTS2) XULF(K»Iol)sYLF(KsTsl)pZYlsXLF(KsTs2)s YLFIK,y1,52)522
READ (INPT»2) XLF(K»I93),YLF(KsIp3)pZAsXLF(KyIs&)sYLF(KsIs%)y24
WRITE(JPTS>2) XLF(KpIp3)sYLF(KsIs3)pZ3sXLF(KsIsb)sYLF(KsIs4)r1h
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IFCABSIXLF(KsTp&)=XLF(KsT51))sCToal4E=18) SLPYI(K,I)o(YLF(KsI,4)=YLFVS

1(KoIo1) )/ (XLF(KsTIpl)=XLF(KypI,1)) Vs
IF(ABS(XLF(K»Io4)=XLF(Ks;Is1))etEelE~18) SLP1(K,yI)el,E18 vs
XNFIKsI)e(YLF(KsTsQ)=YLF(KsTs1))9(23=72)=(YLF(KpIs3)=YLF(K»I,2))% VS
1(24-21) Vs
YNF(Ky I)m (XLF (Ko T93)-XLF(KpI52) )% (26=21)=(XLF(KsTp&)=XLF(KyIo1))¢ VS
1(23~-22) , Vs
INFIK ) I)m(XLF(KyTp4)=XLF(KoTp1))*(YLF(KpIyp3)=VLF(KyIp2))~(XLE(KSIoVS
13)=XLF(KsIs2) )8 (YLF(KyT,4)=YLF(K,1,1)) Vs
IF(ABSEXNF(K ) I))alTolsE~4.ANDABS(23).6Ts1.F~4) GO TO 171 Vs
TFCARS (ZNF(K»T1))eGTe14E~3) GO TO 2006 Vs

171 CONTINUE Vs
' XNFUKs» I)m (YLF (Ko Is8)=YLF (Ko Tp1))H(Z22-71)=(YLF(V,I,2)=YLF(X>1,1)) VS
1%(74-71) ve
YNFOKsT)m(XLF(KpIp2)=XLF(Kolp1))#(24=71)=(XLF{KsTs&)~XLF(KsIs1} )% VS
1(22-21) Vs
INFIK I = (XLF(Ks o )=XLF(KsIo1) ) (YLF(KyTg2)=YLF(KyTp1))=(XLF(KoIsVS
12)=XLF(KsIsl) I (YLF(K)Is4)=YLF(K»I»1)) Vs
2006 CONTINUE Vs
- 200% CONTINUFE . ) _— Vs
IF(ICAM(K)oEQ.0) IST(K)el Vs
NKWeNW(Ks1) Vs

L=} Vs
CHORDT(K,2)=0, Vs
CHORDT (K, 3)s=0, \ VS
CHORDT(Ks4) =0, . Vs
105 CONTINUE Ve
LiLe=} vs
FNeNKW Vs

DO 100 I=1,NKW . A
Fle=1 Vs
CPCWL(T)=0oa5%(1.=COS((2.%FI=1,)%PTI/(2.,%FN))) Vs
SRIK»TsL)®2,¢SORT(CPCULI(T)®(1.~CPCWL(TI))) Vs

100 CPCWL(Y)=CPCWL(I)*100. A
K2 = NC(K) vs

DO 10 KK=1,K2 ‘vs

Vs

IPN=1 IF THE SHAPES OF SECTION LEADING AND TRAILING ECGES ARE Vs
DEFINED NUMERICALLY, s0 OTHERWISE A

ve

READ (INPT,3) IPN ve
WRITE(JPT,3) IPN Vs
RREAK(KsKK+5)eIPN . Vs

: ve

%% CNORDINATES OF BREAK CHORDS BOUMDING SPANWISE SECTIGHS, FROM Vs
ROOT TO TIP ON THE RIGHT WING #*#«# Vs

* DIHED=THE DIHEDRAL ANGLE IN DEGREES FOR THE SECTION = vs
FOR NASYM=1, DIKED FOR LEFT WING IS MEASURED FROM NFGATIVE Y-&XIS V$S

AND IS NEGATIVE UPWARDS Vs

22Xz XsXaka
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83%
836
837
838
839
840
841
842
843
844
845
846
847
848
849
8%0
851
852

as5¢4
855
£Ee
857
gse
850
eeQ
8al
862
863

8¢6S
866
RET
1A
g6c
870
871
872
873
274
R7%
B76
877
g78
879
880
8R1
8a2
8e3
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15

101

READ (INPT,2) ((XXL(I):XXT(I),YL(I)DI-192):ZSoDIFED)
WRITE(JIPT2) ((XXLII)sXXT(I)»YL(I)>HI

TANL=0.
TANT=0,
IF(K.NE,1) GO TO 15

IF(LEQL1.ANDoKK.EQW1) TANLs (XYL (2)=XXL{1)) /(YL (2)=YL(1))

%152)»275s0DIHED)

IF(KK.EQel) TANT= (XXT(2)=XXT(1)3/7C(YL(2)=YL(1))

CONTINUE

IF(L.NE.1) GO YO 101
CRX(K,KK)=sXXL (2)-XXL(1)
AUX(K s KK)aXXL (2)
BUX(KyKK)eXXT(2)
CONTINUE

ss#IF IPN=0O, SKIP THE FOLLOWING INPUT DATA

#*¢NLE=NUMBER OF INPUT POIN

¢8% CAy YSL®X-AND Y-COORDINATES CF INPUT POINTS TO DEFINE THE LE

2321

2323

?322

IF(IPNL.EQ.0) GO TO 2320

TS TO DEFINE THE LE, LIMITED 7O 15
NTE=NUMBER OF INPUT POINTS TO DEFINE THE TE. LIKITED TO 15
MCVL=1 IF THE CUBIC SPLINE IS USED TO INTERPOLATE THE LE SHAPE

e0 IF STRAIGHT SEGMENTS APE ASSUMED FOR THE LE SHAPE

MCVT=1 IF THE CUBIC SPLINE IS USED TO INTERPOLAT

w0 IF STRAIGHT SEGMENTS ARE ASSUMED

READ (INPT,3) NLESNTESMCVLMCVT
WRITE(JPT,3) NLESNTE,MCVL,MCVT

SHAPE RELATIVE TO THE LE OF INBOARD CHORD

READ (INPT,2) (CA(I)sI=1,NLE)
VRITE(JPT,2) (CA(I)»TI=1,NLE)
READ (INPT»2) (YSL(I))»I=1,NLE)
WRITE(JPT,2) (YSL(INsI=1,NLE)
IF(MCVL.EQ.0) GO TO 2321

CALL SPLINE (NLEsYSLsCA»AOL»BOLSCOL,DOL)

60 TO 2322
DO 2323 [s=2,NLE
AQL{I-1)=0.
BOL(I-1)=0.

COL(I-1)m(CA(II=CALI=-1))/CYSLII)=YSL(I-1))

DOL(I-1)=CA(I-1)

CA»YSTaX- AND Y-CDORDINATES OF INPU
RELATIVE TO THE TE OF INBOARD CHORD

CONTINUE

READ (INPT,2) (CA(I),I=1,NTE)
WRITE(JIPT»2) (CA(I)s1=1,NTE)
READ (INPT,2) (YST(I)sI=1,NTE)
WRITE(JPT,2) (YST(I)pI=1,NTE)
IF(MCVT.EQ.0) GO TO 2324
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£ THE TE SHADPL
GuPw!

N

et

i

VS

T POINTS TO DEFINE THE TE SHAPEVS

Vs
Vs
Vs
Vs
Vs
Vs
Vs

8B«
ges
eeé
887
888
8Ro
890
891
892
893
894
89%
896
897
898
899

e2¢
921
922
923
924
925
926
927
928
929
930
931
932




2324

2325
2320

2311

2312

120

130
135

ORIGINAL F:l%
OF POOR QiIALTY

CALL SPLINE(NTESYST,CA,AOT,BOT,»COT,D0T)

€0 YO 2320

DD 2325 I=2,NTF

AQT(I~-1)=0,

BOT(I-11e0,
COT(I-1)e(CA(I)=CACTI=1))/(YST(I)=YST(I-1))
DOT(I-1)=CA(I-1)

CONTINUE

RT2= (XXT(2)=XXT(1))/(YL(2)=YL(1))
TF(NASYM.EQ.1.AND.YL(1).LT40.) GO TO 2311
SKP=ATAN(RT2)

TPRe(XXT(2)=XXL(2)) 7 (XXT(1)=XXL (1))
CBB=24/3#(XXT(1)=XXL(1))#(1,4TPR4TPRETPR)/ (], 4TPR)
GO TO 2312

IF(ABS(RT2)4GT.1.E=7) RT2e=RT2

SKP=ATAN(RT2)

TPR= (XXT(1)=XXL{1))/(XXT(2)=XXL(2))
CBR=2./3%(XXT(2)=XXL(2))#*(1,+YPR+TPR*TPR)/(1.+TPR)
CONTINUE

COX=CBB*COS(SKP)

HeYL{2)=-YL (1)

COYsH#(1,42.*TPR)/(1.,+TPR)/3,

DUMT (15K pKK ) =SKP

DUMT (25KyKK )m1,06629COS({SKP)IS(H¥COX/(COY#COY))®20,2
YBREAK (K, KK )aYL (2)

FMeM1 (KsKK)

NSWaM1(KyKK)

IF(K.E0.1) XXLE=XXL (1)

IF(K.EQ.1) XXTFaXXT(1)
IF(ABS(YL(1))4LT40,001,AND.K,EO41) DISTDPIST4XXT(1)=XXL (1)
D0 120 J=1,NSW

Fd=J -
CPSWL(J)=0.5%(1.~COS((2,4FJ=1,)*PI/(2,%FH)))*100,
YCON(J)®0.5¢(1.~COS(FJ*PI/EM))
SIIKsJsKKISIN(FI*PI/FM)

CONTINUE

IF (OTHED.GT.5.) IDIH®]
DCOS(K,KK)aCOS(DIHEO*PI/1R0,)
DSTN(K,KK)«SIN(DIHED$PT/180.)

IF(KK.EQ.NC(K)) GO TO 130

TF(IWING(K) JNE.O.AND, KK, EQ.NWING(K)) GO TO 130
CPSYL(NSW)=100,

IF(NASYM,EO.1 .AND. KK.EQ.1) GO TO 135

CPSWL(1)=0,

60 TO 135

CPSWL(1)=0,

IF(IVGLT(K)4EQ.1.AND KK EQ.NVING(K)) CPSWL (NSW)=100.
TF(KK EQNIJW(K,LL)) MIVI(KyLoLL)SIPANEL

NCWsNKW
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933
934
935
936
Q937
93¢
939
940
941
942
9¢3
944
QLY
1Y)
Q37
9483
949
950 .
951.
QSZl
95%
954 |
955
956
957
95
959
960
961
Qe2
Q3
Q&4
Q65
LF.Y )
957
948
QLG
Q7N
%71
Q72
Q7%
Q7%
978
876
Q77
978
979
9QrQ
981




11

2105

112
10

106

111
107

1122
c

C ose

KAsK
CALL ?‘NEL(XXL.YLnXXT’CPCVL)CPSULtNSUDIPANEL’lPANElpZS)L’Vﬂ’IPN)
IPANEL=LPANEL+] .
NCSsNCS4NSW-1
NSSeNSS+NS¥W~1

IF(L.EO.I.AND.NU(K’Z).E0.0) R2eB2+FLOATINSW)-1,
IF(L.EQ.2) B2=R24FLOAT(NSW)~1,

IF(KK EQ.NCIK)) B2=B2¢1,
WIDTH(K,KKI=YL(2)=-YL(1)

BREAK(KyKK)=YL (1)

IR (KK JEQ NIJW(K,LL)) MIW2(KsLsLL)=LPANFL
IF(NASYM,EOa1.AND KK EQ,1) G0 TO 2105
IF(IHING(K).NE.O.AND.KK.EO.NHXNG(K)) 60 TO 11
IF(KK NE,NC(K)) GO TO 112
IF(KK.EO.NC(K).AND.IVING(K).NE.O) G0 YO 9
CHDRDT(K;L}-XXT(Z)—XXL(2)

HALFB(K)sYL(2)

YCN(KsL)sXXL(2)

GO TO 112
CHORDT(Kpt+2)-XXY(1)—XXL(1)
YCN(KpL+2)sXXL (1)

60 TO 112
CHORDT(K;L*?)-XXT(Z)—XXL(Z)
HALFBH(K)sYL(2)
YCN(KsL42)eXXL(2)

IF (KK dEQ,NJIWIKsLL)) LisLLel
CONTINUE

IF (L .E0. 2) GO YO 107

LPAN1 {(K)eL PANEL

IF (NW(K,2).,EQ.0) 6O TO 106

L=2
NKW=NW (K, 2)

GO 7O 105
K2 = NFP(K)
DO 111 Ie=1,K2
MIW1(K,2,1)=0

PIW2(K92,T) =0
NSSsNSS*2
CONTINUE

LPN(K Y=LPANFL

IF(K.EQ.1) NS(K)®NSS/2

IF{KeGTel) NS(K)eNS(K=1)+NSS5/2
WRITE(JPT,»3) NS(K)sLPN{K)oLPANL(K),LPANEL
IFINVRTX(K) (EQ.0) NVRTX(K)aNS(K)+1
IF(INGLTIK) NE.O) IVI(K)®O
CONTINUE
TANC2=0,5¢( TANL+TANT)

AN = MACH NUMBER

110

982
983
984
985
Q86
987
988
Q989
990
Q31
9Q2
993
994
93%
Q996
967
QQR
999
1000
1001
1002
1003
1004
1005
1005
1007
100R
1009
10104
1011
1012
1013
1014
1015
1016
1017
1018
1519
1020
1021
1822
1023
1024
1025
1026
1027
1028
1029
1030
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HALESW = REFERENCE HALF WING AREA (IF PLANFORM IS NOT SYMMETRICAL VS

ABOUT X=AXISs SET HALFSWsTOTAL AREA) Vs
CREF = REFERENCE CHORD Vs
BREF2e«REFERENCE HALF SPAN vs
ALPCON=1, IF ALPHA®1, RADIAN (IN THIS CASE,PUT ALPHA=O0., AND VS

DF =0.), =0, OTHERWISE VS
IF ALPCON ® 2,5 THE CALCULATION IS FOR ONE DESIGN LIFT COEFFICIENTVS

: BASED ON THE ATTACHEO--FLOW THEDRY Vs
e« 3, IF THF DESIGN LIFT COEFFICIENT IS BASED ON THE Vs

VORTEX FLOW THEORY VS

ve

READ (INPT»2) AMsHALFSW,CREF,BREF2,XREF,ALPCON Vs
WRITE(JPT»2) AM,HALFSW,CREF,BREF2,XREF,ALPCON VS
IF(AM,GT,1,) GO TO 20 ' Vs

60 TO 21 Vs

20 WRITE(JPT,22) Vs
22 FORMAT (72X, 34He*% THIS JOB IS ABORTED IN GEMTRY.s/5Xs43HA SUPERSONVS
1IC MACH NUFMBER IS NOT ALLOVED *%#) Vs
STOP o Vs

21 CONTINUE Vs
. Vs

*#% THE FOLLOWING DATA SHOULD BE ALL 0. IF ALPCONe1l. Vs
ALNM=NUMRER OF ALPHA TQ BE EVALUATED. Vs~
SNUMeNUMBER OF SPANWISE STATIONS INVOLVING LIFT AUGMENTATION VS
DVRTY = 1. IF AN ADDITIONAL DISCRETE VORTEX IS NEEDED TO Vs
CALCULATE THE AUGMENTED VORTEX LIFY EFFFCTe. =0, OTHERWISE. VS

CLDS = DESIGN LIFT CREFFICIENT IF ALPCON = 2. OR 3, VS

= 0 OTHERWISE Vs

Vs

SNIsSNE = SPANWISE STRIP NUMBERS AT WHICH AND WITHIN WHICH THE Vs
LEADING-EDGE VORTEX PRODUCES LIFT AUGMENTATION ON A POWNSTREAM VS

SURFACE, =0, IF THERE IS NO VOPTEX LIFT AUGHENTATION, Vs
CTILY = CHARACTERISTIC LENGTH FOR AUGMENTED VORTEX EFFECY. MAY 8Ff VS
POSITIVE OR NEGATIVE. ) Vs
SLEYH = LE LENGTH Vs
XCNTD = X—COORDINATE OF THE CENTRNID OF AUGMENTED VORTEX LIFT, Vs
YCNTDsY~COORDINATE OF THE CENTROID OF AUGMENTED VORTEX (IFT VS
XTILT = EOQUIVALENT X-DISTANCE CREATING AN ADVERSE PRESSURE V)
GRADYENY OVER WHICH THE VORTEXY IS ASSUMED TO PASS, Vs
SR = THE LIFTING-SURFACE NUMDFR RCECEIVING THE AUGMENTED VORTEX Vs
LIFT EFFECT. VS
) ' Vs
READ(INPTS2) ALNP,SNUM,DVRTX,CLDS Vs
WRITE(JPT,2) ALNM,SNUM,DVRTX,CLOS VS
ALPIe0., ) Vs
ALPINC=O0. VS
Vs

KALP=ALPCON Vs
IF(KALP.GEL2) ALPCON=O. Vs
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1031
1032
1033
1034
1035
103¢
1037
10238
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
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1055
1056
10%7
1058
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1061
1062
1082
10¢4
104%
10¢°
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10465
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1074
1075
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1077
1078
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OO

2111
2110

2090

IAGVX=DVRTX Vs

NAUG=TAGVX VS
INUM=SNUM Vs
NALPsALNM Vs
IF(NALP.EQ.0) NALP=] Vs
ANGLES OF ATTACK IN DEGREESe. IF THERE ARF CAMBERy LJE.FLA? Vs
AND/OR ROUNDED LeFesSTART WITH A HIGH VALUE OF ANGLES<ALNM NUMRERSVS
Vs

ALPA(1) =0, Vs
IF(KALP.EQ.,1) GO TO 2110 VS
READ(INPT,2) (ALPA(I},I=1,NALP) Vs
WRITE(JPT»2) (ALPA(I)»I=1,NALP) VS
DO 2111 I=1,NALP Vs
ALPA(TI)=ALPA(I)VOCNET Vs
CONTINUE VS
IF(KALPL,GE.2) NALP=10 Vs
D0 2090 I=1,INUM Vs
READ(INPT,2) SNT,SNEsCTILT(I)»SLETH(I) o XCNTDCI) s YCNTOCI D), XTILT(I) VS
1SR s
WRITE(JPTs2) SHNIPSNEsCTILT(I)sSLETH(I)»XCNTDITI)pYCHNTD(IIpXTILT(I) VS
1SR : ‘ V3
IF(SLETH(I) oLTa1,E~8) SLETH(I)=], ve
NVL1(I)=SNI Vs
NVL2 (T ) =SNE ) ve
NUR(]I)=SR Ve
IF(NUR(Y)LEQ.O0) NUR(I)=1 Vs
XCNTD( I)eXCNTD(I)=XREF ve
NVL1(INUM+1)=0 s
NVL2(INUM+1)=0 ’ V3
NUMS s SNUM Ve
ALPI=ALPIO®PI/180. vs
ALPINC=ALPINC*PI/180. vs
ALPuALPA(]) VR
ALO=ALP ' Vs
NCS=NS (NSUR) Vs
JIALP=ALPCON Vs
IF(IALP.FQ.1) IBD=0 Vs
DD 1124 Kw1,NSUR VS
ALPBD(Ks1)=PIA b
ALPBD(K,2)sPIA Vs
ABD(K,1)=PIA Vs
ABD(K,2)=PIA Vs
ALBDOBR(K)1l)=PTA ve
ALBDBR (Ky2)ePIA : Vs
ALBDBL(K,1)=PTA Vs
ALRDBL(K,2)=PIA Vs
ABDR(Kjy1l)ePTA Vs
ABDR (K ,2)=PIA , 3

112

[FC R s B N

.‘,’
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ABDL(K,1)=PTA
ABDL(Ky2)sPIA
IF(IALP.EO.1) KTe0
K2 = NS(K)
DO 1118 Is1,K2

1118 RC(K,I)=0,

"% IF KT = 0» THE FOLLOWING 2 INPUT LISTS MUST RE SKIPPED.
IF(KT.EQ.0) GO TO 1119 ‘

s4% THE INPUT LEADING-EDGE RADIUS IS DEFINED IN THE STREAMVISE

DIRECTION,

VS
Vs
VS
VS
Vs
Vs
Vs
Vs
Vs
Vs

#9% JCNLE = O FOR CONSTANT LE RADIUS/LOCAL-CHORD RATIO. IN THIS CASE,VS

THIS RATIN IS THE ONLY INPUT.
= 1 FOR CONSTANT LE RADIUS. IN THIS CASE, ONLY THIS VALUE
OF RADIUS IS INPUT.
= 2 FOR VARIABLE LE RADIUS-CHORD RATIO. IN THIS CASE, ALL
VALUES OF THIS RATID AT SPANWISE CONTROL STATIONS (NCS VALUES)
MUST BE READ IN,
READ (INPT,3) ICNLE(K)
WRITF (JPT,3) ICNLE(K)
NMR=1
IF (ICNLE(K) . EC.2) NMReNS(K)

READ (INPT,2) (RC(K,I)yI=l,NHR)
WRITE(JPT,2) (RC(KsI)yIml,yNMR)

1119 CONTINUE
THE FOLLOWING INPUT DATA ARE NOT NEEDED IF ALPCON =1.
IF (IALP JEQ.1) GO TO 1124
TWST = 1. IF THERE IS GEOMETRIC TWISY
= 0. OTHERWISE '
RINC = INCIDENCE ANGLE IN DEGREES
YINP = INCIDENCE ANGLE OF WINGLET OR VERTICAL FIN IN DEGREES,

RELATIVE TO THE ROOT OF THE LIFTING SURFACE

READ (INPT,2) TWST,RINC(K), TINP(K)
WRITE(JPT»2) TWST,RINC(K)sTINP(K)
ITUST(K)=THWST
RINCIK)=RINC(K)¢P1/180.
TINP(K)=TINP(K)*PI/1RO.

IF (ITWSTI(K).EQ.0) GO TO 1124

¢%% YNUM=NUMBER OF Y-COORDINATES INPUT TO DESCRIRE TWISY OISTRIBUTION
TCURV=0. IF THE TWIST DISTRIBUTION IS PIECEWISE LINEAR
1, IF IT IS CONTINUOUSLY VARYING
READ (INPY,2) YNUM, TCURV
WRITE(JPTs2) YNUM, TCURV
NYM(K)=YNUR
NTCV=TCURY

ss¢ YTSeTHF NONDIMENSIONAL Y~CONRDINATES AT WHICH TVIST ANGLES ARE
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VS
VS
Vs
VS
Vs
vS$
vs
v§
Vs
Vs
vs
VS
vs$
Vs
Vs
Vs
VS
Vs
Vs
Vs
Vs
Vs
Vs
VS
Vs
AL
Vs

1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149

1150

1151
1152
1153
1154
1155
1156
1157
1148
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177



c DEFINED. LIMITES TO 21. Vs
c FOR WINGLETS OR VERTICAL FINS, THE HALF SPAN OF THE ATTACHED Vs
¢ LIFTING SURFACE IS USED TO DEFINF YTS ‘ Vs
¢ CAsTHE CORRESPONDING TWIST ANGLES IN DEGREES.NEGATIVE FOR WASHOUT :g
c
K2 = NYM(K) VS
READ (INPTs2) (YTS(K,I),Tel,k2) Vs
WRITE(JIPT,2) (YTS{KsI)sI=l,K2) VS
READ (INPT»2) (CA(I)sle1,K2) VS
WRITE(JPTs2) (CA(I)sI=1,K2) VS
NO=NYN(K) VS
00 1128 KQ=1,NQ '
1128 AW(KQ)®sYTS(K,KO) Vs
IF (NTCV.EQ0.0) GO TO 1127 VS
CALL SPLINE(NOsAWsCA,GAMP,GAMX, GANB, GAMR) vs
K2 = NO - 1 Vs
DO 1129 K0s1,K2 Vs
AY(K»KQ)=GAMP (KQ) Vs
BY(KsKO)=GAMX(KO) VS
CCY(KsKQ)=GAMB(KQ) Vs
1129 DY(KsKQ)*GAMR(KQ) Vs
GO0 TO 1124 VS
1127 00 1131 J=2,NQ VS
AY(K»J=-1)=0, Vs
BY(K,J=1)=0, VS
CCY(Ks J=1)= (CACJII=CALI-1))/(AVII)I=AW(I=-1)) VS
1131 DY(K,J-1)sCA(J-1) VS
1124 CONTINUE Vs
(e VS
C #9% HEIGHTSHEIGHT OF 3/4 CHORD POINT OF MsA.Ce. FPOM GROUND IF NGRDe1,VS
(o 0, OTHERWISE. ATTPITCH ATTITUDE OF WING IN DEGREES, VS
¢ 0, IF NGRO=0, Vs
c Vs
READ (INPT»2) HEIGHT,ATT VS
WRITE (JPTs2) HEIGHT,ATT Vs
ATTsSIN(ATT*P1/180,.) VS
ICAMB=O VS
IF(ICAM(1).€0.,2) ICAMB=1 Vs
DIST=DIST*2 VS
IF(DIST.LT.HALFB(1)) DIST=HALFB(Y) VS
c VS
C * PsPeB/(2.#V) eMAXIMUM ROLL HELICAL ANGLE IN RADIAN VS
c BK=SIDE SLIP ANGLE IN RADIAN Vs
¢ RL=R*B/(2,*V) =YAW RATE PARAMETER 3
¢ IF RL=0.s» THE YAW RATE PARAMETER WILL BE CALCULATED AS P#SIN(ALP)IVS
(o oAND ROLL RATE PARAMETER AS P*COS(ALP), : VS
(3 CFF s SKIN FRICTION COEFFICIENT BASED ON MEAN AERPODYNAMIC Vs
¢ CHORD IF IBLC = 1, 0, OTHERWISE. VS
£ PBK = 1, IF ROLL DAMPING IS OBTAINED IN A NONZERD. SIDESLIPs s0. VS

PRI WP SIB il YO P .
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ODTHERWISE

. ?-0.

BK=0,

RL=0.

CFF=0,

PBK=0.

PPT = 0.

IF(LAT .NE. 1) GO TO 1002

" READ (INPT»2) PsBKsRLsCFFsPRK

1002

WRITE(JPT»2) PsBKsRLsCFFsPBK
CONTINUE

IF(LAT.EQel o+AND. ABS(P).LT,0,00001) P=0.1
IF(LAT.EQ.1 <AND. ABS(BK).LT40,00001) 8K=0.1
P=Pe1000.

HP=p

" P=MP/1000.

IF(LAT.NE.1) GO TO 50

. BKKIOO

!F(pBKIGTQOOOI, AKK =RK

. PPT=p.

IF(P.LT.0.0%) P=s0.05
DD 51 Ks=s1,NSUR

K2 = NC(X)

00 51 KK=l,K2
SKKsDUMT (1,K,KK)
SKPeSKK=~BKK

ySKO-DUHT(ZoKpKK)‘COS(BKK)‘CDS(SKP)I(CDS(SKK)*P**O.Z)

SKO=ATAN(SKO)
SWPP (KyKK)=COS(SKP)/COS(SKQ)

© U MRITE(JPT92) SKPsSKQpSWPP(K,yKK)

51

50

CONTINUE
CONTINUE

- LMFesLPANEL

IF(BREF24LTe1.E~3) BREF2=HALFB(1)

- NTL=O

MRITE(JIPT,3) KFaNTpNCUM,NF

K¥W=0
WKN=0,.

" RDX=0e

. #e# KFel IF THE FUSELAGE IS PRESENT, =0 OTHERVWISE. NT=NUMBER OF
_ FOURIER TERMS EXCLUDING THE ZERO-ORDER TERM. NCUMaNUMBER OF CIR-

vs
Vs

CUMFERENTIAL LOCATIONS AT WHICH PRESSURE LOADING IS TO BE COMPUTEDVS

. NFsNUMBER OF CONTROL STATIONS ALONG THE FUSELAGE AXIS ###

FOR MIDWING CONFIGURATIONS, USE EVEN NUMBERS FOR NCUN *
READ(INPTs3) KFsNTyNCUM,NF

IR
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Vs
VS
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1248
1249
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1251
1252
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2 Kal

L2 2

¥k

KW=l

NKF(1)=NFf

NKF(2)=0

1F (XF .EQ. O) GO TO 1040
NTLsNT#*NF

KWlsKWel

X~COORDINATES DEFINING THE FUSELAGE SEGMENTS, INCLUDING THE NOSE

VS
Vs
VS
Vs
Vs
VS
Vs
VS

AND THE TAILs FUSIND=0. IF THF FUSELAGE GEOMFTRY IS TO RE DEFINED VS
ANALYTICALLY IN FUNCTIONS FUR(X) AND SLOP(X)y =1, OTHERWISEseesceseVS

FUSNO=NUMBER OF FUSELAGE STATIONS TO BE INPUT TO DEFINE THE
SHAPE IF FUSIND=1l, » 0. OTHERWISE %¢#
FESHAP =1, IF THE INPUT FUSELAGE SHAPE IS VO RE INTERPOLATED
THROUGH CUBIC SPLINE INTERPOLATION
0. IF INPUT POINTS FOR THE FUSELAGE SHAPE ARE CONNECTED
WITH STRAIGHT SEGMENTS
= ARRITRARY IF FUSIND=0,.

X1=800Y STATION IN FRACTION OF BODY LENGTH AT WHICH THE RATE OF

CHANGE OF CROSS-SECTIONAL AREA WITH BODY LENGTH FIRST REACHES
MAXIMUM NEGATIVE VALUE. SEE DATCOM *

READ(INPT,2) (XAS(I),I=1,KW1)»FUSIND, FUSNOsFSHAP, Y1
WRITE(JPT»2)(XAS(I)sIm1sKW1)oFUSINDsFUSNO»FSHAPSX]
IF(Y14LT40.01) X1l=1,

IF(XIOGTOII’ X1=1,

IFR=sFUSIND

IFNsFUSND

IFSPsFSHAP

‘##¢1F FUSIND=1,, READ IN THE FUSELAGE X-STATIONS AND THE RAPILI.

250

251
26

OTHERVWISEs SKIP #*»

IF (1FR LEQ. 0) GO YO 26

READCINPT,2) (XFF(I)sI=1,1IFN)

READ(INPT,2) (RFF(I)sI=1,1FN)

WRITE(JIPT,2) (XFF(I)sI=lpIFN)

WRITE(JPT,2) (RFF(Y)yI=1,IFN)

IF(IFSPL,E0.0) GO TO 250

CALL SPLINE (IFN,XFFsRFF,AAF,BBF,CCF,DDF)

GO TO 26

D0 251 J=2,IFN

AAF(J=1)=0,

BBF(J-1)=0,
CCFLJI=1)=(RFF(JI-RFF(JI=1)I/(XFF(JI=XFF(J=-1))
DDOF(J=1)=RFF(J=1)

CONTINUE

XLFEF=XAS(1)

XTEF=XAS(KW1)

IF (YN(2,1) «LEes 0.01) GO TO 31

IF (ZCP(2) o«GEe Oo) TH1ePI/2,~ATAN(ICP(2)/YN(2,1))
IF _(Z2CP(2) olLTs O0o) THI=PI/2,4ATAN(ABS(ICP(2))¢YN(2,1))
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Vs
Vs
Vs
Vs
Vs
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Vs
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Vs
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VS
Vs
Vs
Vs
Vs
Vs
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IF (ZCP(2) .LT. 0.) GO TO 53 VS 1325

IF (ARS(ZCP(2)) .LE. 0.,001) GO TO 54 VS 1326
F1=TH1/PISFLOAT(NCUM) VS 1327
NH1eF1 VS 1328

1F (NH1 LT, 2) NH1e2 VS 1329

60 TO 32 VS 1330

53 TH2sPI-TH1 VS 1331
F2eTH2/PI*FLOAT (NCUM) VS 1332
NH2=F2 . VS 1333

IF (NH2 oLT. 2) NH2e2 ‘ VS 1334
NH1=NCUM=NH2 VS 1335
60 TO 32 VS 133%
54 NH1=NCUM/2 VS 1337
60 TO 32 VS 1318

31 NH1s0 Vs 1339
 TH1=0 VS 1340
32 CONTINUF VS 13481
SNP(5,20) =sTH1 VS 13642
SNP(5,19)=NH1 VS 1343
CALL GEOFUS VS 1364
LWF=LPANEL+NTL VS 1345
WKN==8 P I*RDX VS 1346
1040 CONTINUE VS 1347
IF(LWF.G6T.195) 6D TO 23 VS 1348

GO 1O 24 VS 1349

23 WRITE(JPT,25) VS 1350

25 FORMAT (72X, 34H¥#% THIS JOB IS ABORTED IN GEMTRY.,/5X,37HTOTAL NUMBYS 1351
1ER OF UNKNOWNS EXCEEDS 195.0/5X»56HDIMENSIONS FOR GAMMA AND DO IN Vs 1332

2DWASH MUST BE CHANGED #%%) VS 1353
sTO® vs 123%4
24 CONTINUE VS 1355
PePPT VS 13%6
PT=P VS 13%T
IRL=0 VS 1358
IF(ARS(RL)+LT+0.0001) IRLw=1 VS 1359
WRITE (JPT»4) HALFSWsCREF , : VS 1360
WRITE (JPT,403) VS 1361
VRITE (JPT»412) VS 1362
WRITE(JPT»7) (XN(Is1)oXN{Is2)sYN(Io1)sYNCI»2)sZN(Is1)sZN(152)s1"2,VS 1363
1LPANEL) VS 1364
WRITE (JPT,406) VS 1365
VRITE (JPT,411) VS 1366
WRITE (JPTs7) (XCP(I)sYCP(I)p2CP(I)sIelsLPANEL) VS 1367
J1sLVF+1 VS 1368
Bele=AM®AM VS 1369
B2e8 VS 1370
ALZ=ALP$180./P1 : : VS 1371
REWIND 04 VS 1372
__REWIND 02 VS 1373
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ICOUNT=0 VS 1374

DO 2000 I=1,NCS VS 1375
2000 CNALP(I)w0, VS 1376
NCG=10 VS 1377
FN=NCG VS 1378

DO 2010 I=1,NCG VS 1379

Flel VS 1380
AGe(24¢FI-1,)%PT/(2.#FN) VS 1381
CTG(I)=COS(AG) | VS 1382

2010 STG(I)=SIN(AG) VS 1383
RETURN VS 1384

END VS 1385
FORTRAN NLSTIN VS 1386
SUBROUTINE GEOFUS VS 1387

TO GENERATE THE FUSELAGE GEOMETRY VS 1388

COMMDN /JFUS/ XF(20)sXCF(20)sRF(20)»SNP(5,20), YLEFsXTEF,WARD(20), VS 1389
INCUM)NFyNTsCSF(5,5,10)s XAS(6)sNKF(5)sFOsF10sKFpNTLLWF,WKN,RDX,X1 VS 1390

PI®»3,14159265 VS 1391
SsXTEF=-XLEF VS 1392
TH1=SNP(5,20) VS 1393
NH1=SNP(5,19) VS 1394
RDXsSLOP(XLEF) : VS 139%
NFlaNF+1 VS 1396
FNTaNT VS 1397
DO 20 I=1,NT VS 1398
Fl=l , VS 1299
DO 20 K=1,NCUM VS 1400
IF (NH1 (NE. O +AND. K +LEes NH1) GO TO 10 VS 1401
FKeK=NH1 VS 1402,
FCUMsNCUM-NH1 VS 1403
PPePI-TH1 VS 1404
TP=TH1 VS 1405
60 7O 11 VS 1406
10 FKsK VS 1407
FCUM=NH1 VS 1408
PP=TH1 VS 1409
TP=0. VS 1410
11 CONTINUE VS 1411
TA=(2.%FK=1,)%PP/(2,¢FCUM)+TP VS 1412
20 CSF(I,K)=COS(FI*TA) VS 16413
IK=0 VS 1414
FNFeNKF (1) VS 1415
X0=XAS(1) VS 1416
N2el VS 1417
N1=NKF (1) VS 1418
SL=XAS{2)=XAS(}) . : VS 1419
DO 1 Is=1,NF VS 1420,
MeI-1IK VS 1621
EXeN VS 1422
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N =

XE(I1oX0 40.5¢SL*(1.~COS{(2.4FI=1.)%PI/(2.%FNF))) Vs

XCFI{I)eX0 40.5¢%SLe(1,-COSC(FISPI/FNF)) ‘ Vs
SNP({N2sM)=SIN({(2. ‘Fl-l )*PII(Z.‘FNF)) Vs
XCeXCF (1) Vs
RF(I)sFUR(XC) Vs
IF(I.NELN1.OR.ILEQ.NF) GO TO } Vs
N2s=N2+1 Vs
IK=N1 Vs
N1=N1+NKF(N2) : Vs
SL=XAS(N2+1)=XAS(N2) Vs
FNFeNKF(N2) Vs
XOsXAS(N2) : A
CONTINUE o Vs
FORMAT (B8F10.5) Vs
RETURN ' » Vs
END .. SRR _ Vs
FORTRAN NLSTIN o ; Vs
SUBROUTINE PANEL (XXL»YL:XXT»CPCVL:CPSUL,NSUoIPANFL»LPANEL. Vs
172SsLsIK»IPN) Vs
TO DEFINE SURFACE PANFLS FOR LIFTING SURFACES Vs
DIMENSION XXL(1),YL(Y),XXT(1),CPCWL(1),CPSWL(Y) Vs
COMMON /SCHEME/ C(2)9X(15541)9Y(15541)sSLOPECES)pXL (251519 XTT(41),VS
1XLL(4Y) Vs

COMMNN /GEOM/ HALFSW,; XCP(200),YCP(200)5ZCP(200),sXLE(100),7LT(100) VS
1XTE(100)sPST(30),CHI100)sXVI2C0),YVI(2C0)»SNIG»1552)9XN(20052)s YN(2VS
20052)9IN(20052) sNIDTH(625) s YCON(S1)»SWEEP(100) s HALFB(6)»SJI(623155)VS

COMMON 7CONST/ NCS.NCV}HI(695)’HJH1(692p5)9"JW2(692. YJoNJW(6,5)s VS

INFP(6)SNW(6s2) © "% Vs
COMMON/BETAZ GNAX(50)»XTG(50)sYTG(50)»ZT6(50)sB2sNCCHCTC(15)sSTEILVS
15),DISTsPsBKyRL,CFF Vs
P1=3.14159265 Vs
NSV1sNSW-1 VS
NR#B2 Vs
NASYMaYCON(50) vs
IF(IPN.EO.1) GO TO 20 Vs
DO 1 Is1,2 Vs
COI eXXTCI)=XXL(T) Vs
DO 1 Jel,NEW Vs
XL(IoJ)-XXL(I)+CPCHL(J)*C(I)/100. Vs
SPAN=YL(2)-YL (1) Vs
DO 2 Je1,NCW ‘ VS
PSI(J)®0.5%(1.~COSIFLOAT(J)4PI/FLOAT(NCW))) Vs
SLOPE ()= (XL (25 J)=XL(1,4))/SPAN Vs
CONTINUE Vs
SPN» (XXT(2)=XXT(1))/SPAN VS
DO 3 Kel,NSW - Vs
YKsCPSWLIK)®SPAN/100. Vs
IF(NV(IK,2) . E0.0) GO TO 10 Vs
£ 0 6 . Vs
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10 KKsNR+K Vs
YTG(KK)aYL(1)+YK VS
XTGIKK)=XXT(1)+SPN*(YTG(KK)-YL(1)) VS
ZTG(KK)=2ZS Vs

12 CONTINUE Vs
DO 3 J=1,NCV Vs
Y{JsK)=YKeYL(1) Vs
X(IsK)wXLC1,J)4SLOPECIISCY(IoK)=YL (1)) Vs

3 CONTINUE VS
XLLCY) = XXL (1) Vs
“XTTC1)eXXT(1) VS
IF(NASYM.EQ.0) GO TO 16 : Vs
XLE(1)eXXL (1) (XXL(2)~ XXL(I))‘CPSHL(I)IIOO. vs
XTTCL)mXXT(LY4(XXT(2)=XXT(1))*CPSWL(1)7100, vs

16 CONTINUE Vs
DO 15 I=2,NSW Vs
XLLOT) mXLL (=104 0XXLC2)=XXL (1)) *{Y(1,T)=Y(1,T=2))/SPAN VS

15 XTTCI)eXTT(I=1)+(XXT(2)=XXTCI))®(Y(1sT)=Y(1s1=~1))/SPAN Vs
G0 70O 2% Vs

20 DO 30 J=l,NCW Vs
FJeJ Vs

30 PSICJ)®0.5%(1.~COS{FJ*PI/FLOATI(NCW))) Vs
SPAN=YL(2)-YL(Y) Vs
DO 35 K=l,NSW o Vs

. YK=CPSWL(K)*SPAN/100, vs
YC =YK vs
IF(NV(IK,2),E0.0) GO TO 31 Vs
IF(L.EQ.1) GO TO 32 Vs

31 KKsNR+K Vs
YTG(KK) =YL (1) +YK Vs
ST=SHAPTE(YC) Vs
XTGI(KK )=mXXT(1)eST LA
ITG(KK ) =2S Vs

32 CONTINUE Vs
XLLCK)=SHAPLE(YC)4+XXL (1) Vs
ST«SHAPTE(YC) Vs
XTT(K)®ST+XXT(1) Vs
CHOROD=XTT(K)=XLL(K) vSs
DO 35 Js1,NCW vsS
Y{JsK)=YC+YL(1) Vs
X(JoKYaXLL(K)+CPCWL(J)*CHORD/100, ve

35 CONTINUE Vs

25 CONTINUE vs
DO 6 Kwl,NSW1 Vs
KKeNCS +K VS
YLE(KK)sYCON(K)*®*SPAN+YL(1) ) vs
XLECKKDXLLIK) 4 (XLLIK41)=XLLIK) )®CYLEC(KK)=Y(1oK))/(Y(1,K+2)=Y(1,KIVS

1)

Vs

XTE(KK)-XTT(K)+(XTT(K+1)-XTT(K))‘(YLE(KK)-Y(J’K))I(Y(I)KOI)-Y(IsK)VS
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ORIGINAL PAGE 1S
OF PCOR QUALITY

1) _ - Vs
CHIKK) = XTE(KK)=XLE(KK) Vs

. IFC(IPNGEQ.1) GO TO 40 VS
SWEEP(KK)SATAN((XXL(2)=XXL(1))/SPAN) Vs

GO TO 4% : Vs

40 SLPs(XLL(K+1)=YLL(K))IZ(Y(1oK+1)=Y(1pK)) Vs
SWEEP (KK )=ATANI(SLP) Vs

4% CONTINUE Vs

0O 6 J=1,NCW Vs
NPANEL=(K-1)¥NCVW +J=-14IPANEL VS

00 5 I=1,2 VS
KIlsKé¢l=1 Vs

& XN(NPANEL,I)sX(J,KIY) VS
YN(NPANEL,I)sY(JpKI1) . ] Vs
IN(NPANELyI)=2S oo v Vs

8 CONTINUE ‘ VS

“ XCPI(NPANEL)=sXLE(KK)+PSI(J)I*CHIKK) Vs
"YCP(NPANEL)=sYLE(KK) ')
ZCPINPANEL)=ZS Vs
XV(NPANEL)=XLE(KK)+CPCWL (J)*®CH(KK) 7100, VS
YVINPANEL )= YLE(KK) Vs

& CONTINUE VS
LPANEL =NPANFL 'R
RETURN VS

END ‘ vs

C FORTRAN NLSTIN . » Vs
SUBROUTINE SPLINE(N»XsYsAsRsCyD) 'R

c "CUBIC .SPLINE INTERPOLATION VS
-l DIMENSION S(12%),H(22),CA(22),5X(1),Y(1) A
DIMENSION A(1)9B(1)»C(1),D(1) VS

I=1 ' Vs
NIsN+1 4 VS
N1lsN=-1 Vs
H(NI) =0, . Vs

H{1) =X (3)=X(2) VS

H(2) ==X (3)+X(1) o Vs
H(3)=X(2)=X(1) Vs

DO 1 Ks4,N VS

1 H{K)=0,. _ Vs

DO 5 Kel,N A

§ S(K)es~H(K+1)/H(1) Vs
NJsN-1 Vs

00 10 I=2,N Vs

IF (1 .EQ0. N) GO TO 12 Vs
HINI)m=6 e {(Y(T41)=Y(I))Z(XCI41)=XCII)=(Y(I)=Y(I=2) D (X(T)=X(T=1))VS

1) VS

S G0 TO 14 : Vs
. - 12 HINI)=O, VS

14 DO 15 J=1.N - vs

»
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_ H(J) =0,

IF (I .EQe N) GO TO 20

IF (J LTe (I-1) ORe J «GT, (I¢1)) GO YO 15
H{I-1)eX(1)=X(1-1)

HUI)e2,8(X(T41)=X(I=1))

C R(I+1)eX(I41)=X(I)

‘20

G0 TO 15
H{N=2)eX(N)=X(N=1)

T HIN=1)s=X(N)+X(N=2)

CHIN)sX(N=1)=X(N=2)

CONTINUE

L 11eX

10

. ; .
2%

CALL VMSEON(NJ»II»HsSsCA)

NJeNJ-1

CONTINUE

DD 25 Is1,N1

ACI) =(S(T41)=S(I))/C6*(X(I+1)=X(I)))
B(IV=S(I)/2,

COIYm(Y(I41)=Y(I))Z(X(T41)=X(T))=(XC(T41)=X(T))S{2,9S(I)¢S(T41))/

6.
D(T)=Y(T)
RETURN

. END
© FORTRAN NLSTIN
_FUNCTION SHAPLECY)

T0 DEFINE CURVED LEADING EDGES

COMMON/SHPLE/ NLE,YSL{15),A0L(14),RQL(14)5CQL(14),D0L(14)
Ksl o

IF(Y GESYSLIK) AND.YoLT(YSL(K+1)) GO TO 2

KeK+l s

" IF(K.GE.NLE) GO TO 3

GO T0 1 :
SHaY-YSL(X)
SHAPLE=AQL(K)*SM**34BOL (K)*SM*SM4COL (K)*SM+DOL(K)
60 10 §
IF(Y.LT.YSL(1)) GO TO 4
KsNLE~1
G0 YO 2
Kel -
G0 10O 2
RETURN
END
FORTRAN NLSTIN
FUNCTION SHAPTE(Y)
TO DEFINE CURVED TRAILING EDGES
COMMON/SHPTYE/ NTE»YST(15)»A0T(14),B8QT(14)sCOT(14)»DCT(14
Ksl
IF(YeGEeYSTIK) ¢ ANDeYeLT.YST(K+1)) GO TO 2
KoK+l
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OO0 (g X a]

ORIGINAL FAGE 15
OF POOR QUALITY

IF (K GE.NTE) GO TO 3 Vs

.60 TO 1 Vs
2 SM=Y-YST(K) VS
s SHIPTE-AOT(K)‘SH“3*BOT(K)‘SH‘SH#COT(K)‘SN#DOT(K) Vs
G0 70 5 Vs

3 IF(Y.LT.YST(1)) GO TO 4 Vs
KeNTE~-1 Vs
G0 TO 2 Vs

4 Kel vS§S
60 TO 2 Vs

5 RETURN Vs
END ‘ Vs
LINK LINK22,LINK11 Vs
FORTRAN NLSTIN Vs
SUBROUTINE DWASH Vs
70 SET UP DOWNWASH COEFF. MATRIX AND OBTAIN SOLUTION Vs

¢ IP SHOULD BE CONSISTENT WITH THE ODESIRED MATRIX SIZE WITH A Vs
MAXIMUM EOUAL TO 200. THE DIMENSION FOR GAMMA SHOULD BE IP*IP. Vs
DIMENSION GAMMA(38025) Vs

" DIMENSION GAM(200) ' vS§
PARAMETER IP=105 Vs
DIMENSION DQ(195,195) VS
EQUIVALENCE (DO(1,1),GAMMA(L)) Vs
COMMON /DSL/ CTP(6:2)oCHDRDT(é;#),SCH(ZOO):LAT)CREF’BREFZ Vs
DIMENSION DMM(200), AN(201),CA(200),BW(200) Vs
COMMON /SCHEME/ C(Z)pX(15:41)0Y(15161!nSLOPE(lS)pXL(Z’IS’pXTT(QI)pVS
1xLL(4l) Vs

COMMON /GEOM/ HALFSH.XCP(ZOO):YCP(ZOO)plCP(?OO),XLE(IOO)pYLE(lOO),VS
1XTE(100)9PSI(3O)oCH(100)pXV(ZOO)oYV(ZOO)vSN(6915p2)pXN(ZOO’Z)pYN(ZVS
200:2):ZN(ZOO,2)pVIDTH(6’5),YCDN(51)pSHEEP(IOO)oHALFB(b)pSJ(bo31’5)VS

COMMON /AERO/ AH.B’CL(50)0CT(50)’CD(50)’C"(50) '
COMMON /CONST/ NCS:NCH’N1(615)'"JU1(69205)033V2(6p295)nNJU(b:’)t vs
INFP(6)NW(6,2) Vs
COMMON 7CAMB/ ICAH(b)oIH(b;lO)oXT(bplO'21)}&5"(6,10p20)pRBH(b.lOo Vs
IZO)DCCﬂ(thO’ZO)oDDH(bplOoZO):YT(ﬁ!lO,pCURV(éle)pCHND(b}lO) vs
COMMON /EXTRA/ LPN(b)oNS(6)'ICNLE(6)pITVST(b)sIST(bloNGROgHFIGHT, A
IATToNC(6):NHING(6):IPUS(6)QIALPoDUHT(396015’pHAlFBH(6) vs

COMMON/BETA/ GFAX(50”XTG(50))VTG(50))2TG(50)082)NCG9CTG(15))STG(IVS
15)s0IST»P»BKyRLSCFF vs

COMMON /LEFLP/ YLEF(6:10.2)»XNF(6.10)oYNF(ble)oINF(6’10)pXLF(6,10VS

154)s YLF(651054),SLP1(6510) VS
COMMON /TWSTL1/ NYH(b)pYTS(6:21’:AY(6920))BY(6920)vCCY(prO),DY(&; Vs
120) Vs
COMMON/SHPLE/ NLE:YSL(15);AOL(14);BOL(IQ))COL(I#)’DQL(IQ) Vs
COMMON/SHPTE/ NTE,YST(15)9AOT(14)oBOT(lh):COT(lQ):DOT(IQ) vs
CUHHONILOOPIKP:NALP:KALPoTANCZ:CLDS;AL»CLII;ALP!I:AL?A(IS) VS
COMMON /AJG/ ALP:JI.CP(200’pGAHP(ZOO)pGANB(ZOO)vGAHR(ZOO)' VS
I;GAHX(ZOO)oZZCP(ZOO)pDZY(200)nBHR(6.50):BHL(6050)oCSU(50) Vs
_HQQ!ﬂQN_/SSSLHNAQYH)NSQRQL!AN£L[ICAFB’NUNS9IlGVXoPT VS
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1sNAUG, IBDsPBK,PIS, IDIH,ALPINCSIRL,KT,PIsALQ»ALZ VS

2sNC1,NC2,IBLC Vs

COMMON/GD/? TINP(6)»BREAK(6510)sTFLP(6s5)sRINCIE)INALIG) VS
1,YBREAK{697)sDCOS(655)»DSINC6s5) ) INING(S),IWGLT(6)»IVI(E)sLPANLILG) Vs
1, ICANT () . VS

COMMON/GDSL/ DF(bs5)s YCN(6»&)sNLEF(6) s NVRTX(6) s SNALP(S50)»CNALP(50)VS
15ALPH(50) s AUX(655) sCRX(655) o XTILT(6)sSLETHI{S)» YCNTD(6) Vs
1sNVLLC6)sNVL2(6) s XCNTD(6)sCTILT(6)»SWPP (6, %), RCLE5,50) 5 XREF Vs
1,RUX(65)sSE(356915),NUR(E)»CVR(50),CPAUGI200) VS
15ALPBD(652) sMX (6) s ALRDBR(692) sALBDBL(ES2)sMVPTX(E) vs

~wnN

1009

1006

1010

1005
__.1001

COMMDN /FUS/ XE(20)sXCF(20)»RF(20)5SNP (5,20, XLEFsXTEF,WARD(20), VS
INCURpNF.NTpCSF(5:10).XAS(b)pNKF(5)pFOoFIOpKF:NTLoLHFoH“N’RDX’XU Vs

COMMON /ZINDUT/ INPT,JPTY Vs
FORMAT (8F10.6) vs
FORMAT (B8(6Xs14)) VS
FORMAT (11F10.5) vs
1P = 195 Vs
NPP=NALP Vs
SS=SIN(ALP) VS
CS=COS(ALP) 3
IF(IALP.EO,1) SSe=1, Vs
IF(I‘LPIEO.I) CS=1. Vs
IF(IALP,EQ.1) €O TO 1001 VS
K=l VS
KM=l LA
DO 1005 1=1,NCS vs
IF (ITWST(X).EO.1) GO TO 1009 Vs
ALPH{I)=ALP4RINC(K) Vs
IF(ININGIK) JNELO «AND. T.GT,IWING(K)}) GO TO 1006 Vs
SNALP(I)sSIN(ALPH(T)) Vs
CNALP(1)sCOS(ALPH(I)) Vs
GO0 70 1010 Vs
YCsYLE(KM)/HALFB(K) Vs
IF(INING(K) JNELOLAND.I.GTLIWINGIK)) GO TD 1008 Vs
‘CALL TWIST (YC,ATW,K) Vs
ALPH{T)=ALP4+RINC(K)+ATW Vs
SNALP(I)«SINCALPHI(I)) Vs
CNALP(11=COSCALPH(I)) Vs
G0 YO 1010 VS
ALPH{TI)STINP(K)+ALP Vs
SNALP(I)sSIN(ALPH(I)) Vs
CNALP(I1)eCOS(ALPH(I)) Vs
KMaKM+1 Vs
JF(I NENS(K)) GO TOD 1005 Vs
IFINW(K)2)eEQ.C) GO TO 1005 vs
IF(KeEQs1) KMusKM&ENS(K) VS
IF(KeGTel) KMusKM#NS(K)I=NS(K~1) . Vs
IF(T.EQ.NS(K)) K=Kel Vs
CONTINUF Vs
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SETTING=UP OF BOUNDARY CONDITIONS
NF2=2%NF
FO0=0.
F10=0.
GB8O0=0,
1F (KF .EQs O) GO TO 99
FOu4 ,#PI¢#CS*RDX
F10a=8,%PI1*#SS*ROX
CALL FALONE(B,CSsAW,CA,GAMNMA)
WRITE(JPT,2) (WARD(I)yI=sl,sNF)
IF(KP.GT.1) GO TO 99

COMPUTE THE INFLUENCE COEFFICIENTS DUE YO THE PRESENCE OF THE

FUSELAGE, AND STORE ON FILE (02) *

CALL VELFUS(LPANEL:AV.BU:AH»LPANI’IUING,NCIQDCOS.DS!N’NASYH'YBREAKVS

1sLPN,NS,IWGLT,NC)BREAK)

REWIND 02

REVIND 04

READ (03) (CP(I),1=1,LPANEL)
CONTINUE

IF(KP.EQ.1) REWIND O1
MMsNW(1,1)

Jlel WF 4]

I1Z=1

IPNe]

IF(NW(152),E0,0) GO TO 12
II=1+NS(1)
CHORD=CH(1)+CH(II)

60 YO 13

CHORD=CH(1)

CONTINUE

CSD=DCDS(1,1)
SSDO=DSIN(1,1}

18=0,

YB=RAREAK(1,1)
YBB=BREAK(1,1)

NC1le=0

NC2=0

IF(NASYM,EQL.0) GO TO 1370
K2 = NC(1)

D0 1371 1I=1,k2
IF(ARS(BREAK(151))4GT40.001) GO TO 1371
NCl=1~-1

CONTINUE

YB=YBREAK(1sNC1)

Y8B=YB

NC2=NC (1)=NC1
IF(NC1.EQ.1) GO TO 1370
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1372
1370

181

1300

1301

1231

NC11=NC1l-1

DO 1372 I=1,NC11

18228+ (YBREAK{1,T1)~YBREAK(1,141))¢DSIN(1,141)
YBB=sYBB+(YRREAK(1,51)-YBREAK(1,141))%0C0S(1,I+1)
YBsYRBREAK{1,s1)

CONTINUE

YRP=YB

YBBP=YRR

IF(KPNE,1) GO TN 181

CALL WING(AW,;BWsLPANEL»1sByLPAN1,LAT,CSD»SSDs YRREAK,
1DCOSsOSINy IWING,»ZR,YBy YRB» INGLTsIV,NC1sZZCPsKFsBREAK)
CONTINUE

XCe(XCP(1)=XLE(IZ))/CHORD

IF(ICAM(1).EQs3) XCuXCP(1)

IF(IALP.EQ.1) GO TO 1301

IF(ICAMB,EQ.1) GO TO 1300
YK1=s(YCP{1)=YN(1,1))/(YN(1,2)=YN{1,1))
XK1uXN(1y1)+(XN(152)=XN(1,1))*YK}
X1a(XK1-XLE(IZ))/CHORD
TSWU=(XN({1s2)=XN{(1s1))/7C(YN(152)=YN(1,1))

CALL ZCR(XCsYCP(1)sCAMyICAMyX1515)1oCHORDSDZIDYsIST,»TSW)
D2Y(1)=D20DY

G0 TO 1301

YC=YLE(I2)

XC=XCP (1)

CALL 7CDX(XC,YC,CAM,DZODY)

0ZY(1)=DIDY

CONTINUE

IF (IALP +EQ. 1) ALPT=],

IF (TALP.NE.1) ALPT=SNALP(IZ)

Kel

1J=1

JZw?2

NZ=1

IF (NLEF(K}.EQ41) JZe]

IF (NLEF(K),EQsl) NZ=2

IF (NLEF(K).EQ.0) GO TO 1231
TF(TJeGEMIWNLI(15J2Z51) ANDeIJOLESMIW2(15JZ51)) CAMaCAM+TFLP(1,1)
CONTINUE

I (IALP LEOQO, 1) CAM=Q,
AW(J1)=ALPTSCSC~CAMSCNALP(IZ)

BW(J1)s=0,

WN=0Q,

IF (KF +EQ. 0) GO TO 1041

IF(KP,GT.1) GO YO 50

READ (02) (DMM(LK)sLKel,NTL)

READ (O04) (GAM{LK)»LK=1,NTL)

DO 1043 LKs1,NTL

KKs PANEL+LK
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BW(KK)=sGAM(LK)

AW (KK )sDMMILK)

CONTTNUE

x0=sXCP(1)
YO'YBB*(YCP(I)-YB)‘CSD
IO'ZCP(1)028#(YCP(1)-Y8)'SSD
UK'OQ

CALL FUSVOL (B:XO:YO:ZO)VN:UK,GBO'D»OoCSDoSSB)
AN(J1)=AN(J1) #WN

IF(XP.GT.1) GO TO 1041

DO 141 KKs1yLPANEL
AH(KK)-AV(K¥)+HK‘HKN‘CP(KK)
CONTINUE

IF(NALP.GT.1) CA(1)=AN(JY)
Glﬂ&(l)-‘LPT*CSD*UN
WRITE(JPT»2) XCoYCP(1)sCAM
I1F (NALP.GT.1) GO 70 182
IF(NAUG.EO.1) CA(L)=ANUIL)
IF(NAUG.EQ.1) GO T0 1R2

DO 200 IelsiWF )
GAHHA(I)'-AH(I‘I)IAH(I,
CONTINUE

IFIKP.GY.1) GO TO 51 :
WRITE (01) (AM(JJ)sJdJd=1sLWF)
VRITE (01) (BM(JJIY9JdJnlsLVF)
CONTINUE

1Js=2

NJeL WF-1

LtL=1

1Y=1

KCHs1

ISTPs=]

CONTINUE

KCHs12Z

CSD=0COS(K, IPN)
SSD=DSIN(K,IPN)

NNsNW(Ks1)

J2w2

NZ=1

IF(NLEF(K),EQ.1) JI=1
IF(NLEF(K)JEQ.1) N1s=2
IF(KP.NE.1)} GO TO 183

CALL HING(AV;BU.LPANEL;IJ,B;LPANI.LAT.CSDDSSO;YBREAK'
IDCOSODSINOIVING:ZBoYB)YBB)IUGLT’IV:NClDZZC?:KF’BREAK)
CONTINUE

IF(NW(Ky2).EQ40) ¢0 YO 14
IF(K.EQ.1) TTsKCH4NS(K)
IF(K.6To1) II=KCH#NS(K)=NS(K=1)
C“ORD!C”&KCH)*QﬂJI!)
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14
16

1015

1025
1305

1020

18

1?7

22

GO TO 16

CHORD=CH(KCH)

CONTINUE

XCo(XCPUIJ)=XLE(IZ))/CHORD

IF(ICAM(K).EQ.3) XC=XCP(IJ)

IF(ISTP.GT.IWINGIK) ANDJIWING(K)NEL,O) GO TO 1013
LCAM=0

IF (IALP .EO0. 1) GO TO 1025

IF(ICAM(K) 4 EQ.2) GO YO 1305

NPeIJ

YK1= (YCP(NP)=YN{NPs1))/(YN(NP,2)-YN(NP,1))

XK1= XN(NPy1)+{XN(NPs2)~XN(NP,1))*YK]
X1e(XK1=-XLE(IZ))/CHORD

TSWs {XN(NPs2)=XN(NPs1) )/ (YN(NPs2)=YN(NP,1))

CALL Z2CR(XCoYCP(NP)sCAM1,ICAM,X15Ks1,CHORD,DZDOY»IST,TSW)
IF(LCAM.EQ.0) DZY(IJ)=D7DY

IF (LCAM .EO. 1) GO TO 1035

CAM=CAM] :

G0 TO 1020

CAM=0,

G0 Y0 19

YC=YLE(IZ)

XC=XCP (IJ)

CALL ZCDY(XCs»YC»CAN,DZDY)

DZY(1J)=DIDY

CONTINUE
IF(TSeGEMIWLI(K)JZoLL)oANDTJCLESMIN2(KsJZsLL)) GO YO 18
60 TO 17 |

IF(LLLEQNAL(K)) GO TO 19

CAML=TFLP(K,LL)+CANM

IF (NLEF(K)eEOo1oAND.IJ.EQ.MM) CAMI=0,5¢TFLP(KsLL)+CANM
CAM=CAM]

GO 70O 19

IF(NW(Ky2),EQ.0) GO TO 19

IF(NC(K),GT.1) GO TO 22

IF(IJLEQuMM ANDNLEF{K)sEQe0) CAMsCAM40,5*TFLP(K,LL)
GO TO 19

CONTINUE

IF(IJGT.LPANL(K) AND,IJL,LELLPN(K)) GO TO 19
IF(IJ.NEMM) GO TO 19

KH=]

JF(KeGTel) KH=NS(K=1)4+1
NCHeTJ+(NS{K)=ISTP)®NW(K,1)4(ISTP=KH)*NW(K,2)41
WRITE(JPT»3) IJ,NCMy12
XCe(XCPI(NCM)=-XLE(IZ))/CHORD

IF(ICAM(K) EQe3) XCuXCP(NCM)

IF(ICAM(K)EQ.2) GO TO 1310

NP=NCHM

LCAM=]
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G0 TO 1015

XC=XCP (NCM)

YC=YLE(IZ)

CALL 7COX(XCs»YCsCAM1,DZDY)

CONTINUE

CAMN=0,5¢%(CAN+CAMY)

IF(TIJeGECMIWLI(KINZ)LL) JANDLIJJLEMIW2(K,NZ,LL)) GO TO 23
GO TO 19

IF (LL.EQ.NAL(K)) GO YO 190

IF(TJoEQoMMoAND «NLEF(K)oEQaO) CAMsCAM+O.5*TFLP(K,LL)
CONTINUE

IF(IALP.NE.1) ALPTeSNALP(ISTP)

IF (IALP LEOQO. 1) ALPTel,

GO TO 1014

ALPT=SNALP(ISTP)

IF(IALP,EQ.Y) ALPT=],

CAM=0, .

IF{IALP.EQ,1) GO TO 1014
IFC(ICAMT(K),EQ.O0) GO TD 1331

NP=IJ

NCAM=0

YK1a (YCPINP)=YN(NP, 1))/ (YN(NP,2)~=YN(NP,»1))

XK1wXN(NP»Y )+ (XN(NP,2)=XN(NP,1))eYK]
X1e(XK1=-XLE(IZ))/CHORD

ICT=ICAMT(K)

TSWe (XN(NPs2)=XN(NP3s1))/(YN(NPy2)=-YN(NP,1})

CALL ZCRUXCsYCPINP)SsZRsICAMsX1sKsICTsCHORDSDTNY»IST,TSW)
IF(NCAM,EQC.0) DZY(1J)sDZDY

IF(NCAM.EQ.,1) GO TO 1017

CAM=ZR

IF(NW(K,2),E0,0) GO TO 1331

IF(TJ.GT.LPAN1I(K))} GO TO 1331

IF(IJ.NE.MM) GO TO 1331

KH=}

JF(K 6GTel) KHaNS(K=1)41

NCHMe T J+(NS(KI=ISTP)SNW{K,;1)+(ISTP-KH)*NW(K,2)41
XCa({XCP(NCH)=XLE(IZ))/CHORD

IF(ICAM(K).EQ,3) XCoXCP(NCN)

NPsNCHM

NCAM=]

60 Y0 1016

CANM1=2R

CAMsO0 5% (CAM+CAM])

CONTINUE

IF(NLEF(K),EQ.,1) GO TO 1018

TIF(IJeGEAMIWI(K)IZolL )eANDWTIJLELMIN2(K,J2Z,LLY) GO TO 40
IF(IJeGELMINLIIKO)NZSLL) o ANDeIJoLEJMIW2(K,NZ,LL)) GO TO 41}
60 70 1014

CONTINUE
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1018
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1044
52

142
1042

53

184

1117

1118

IF(IJEQ.MM) CAMSCAM+0S*TFLP(K,LL)
60 TO 1014
CONTINUE
IF(IJGT.LPANI(K)) CAMSCAMSTFLP(KyLL)
60 TO 1014
IF(IJ.GT.LPANI(K)) GO TO 1014
IF(IJJEQ.MM) CAMSCAM+0.5¢TFLP(KsLL)
CONTINUE

BOUNDARY CONDITION
AV(JI)'lLPT‘CSD—CA"‘CNALP(ISTP)
CAMB({IJ)=ALPT*CSD
BW(J1)=0.
NN'O.
IF (KF .EQ. O) GO TO 1042
IF(KP.GT.1) GO TO 52
READ (02) (DMM{LK)sLKes1,NTL)
READ (04) (GAM(LK)»LK=1,NTL)
D0 1044 LK=1sNTL
KKsL PANEL#LK
BWIKK)=sGAM(LK)
AW (KK )sDMM (LK)
CONT INUE
X0eXCP(1J)
YO=sYBB+(YCP(IJ)-YB)SCSD
70=2CP(1J)1+2B+(YCP(1J)~YB)I*SSD
WK=0,
catiL FUSVDL(BpXOoYO,ZO.VN)UK»GBO!O;O!CSD:SSD)
AW(JY)=AW({JY)+WN
GAMB(IJ)=sGAMB(IJ)+WN
IF(KP.GT.1) GO TO 1042
DO 142 KK=1,LPANEL
AH(KK)'ﬁ"(KK)*VK‘HKN‘CP(KK,
CONTINUE
IF(KP.GT.1) GO YO 53
VRITE (01) (AW(JJ)»3J=1,LWF)
WRITE (01) (BW(JJ)sJdJ=1,LWF)
CONTINUE

WRITE(JPT»2) XC:AH(Jl)pALPT.CSD:CAPoCNALP(ISTP)

1€ (NALP.GT.1 JORP,NAUG.EQ.Y) CACIJ)=AW(J]1)
IF(NALP.GT.1) GO TO 184

IF(NAUG.EQs1) GO TO 184

CALL VMSEON (NJ»TIJsAW»GAMMACA)

CONTINUE

IF(TJoGESLPANLIK) s ANDoTJoLToLPNIK)) GO 70 1117

IF(TIJ.EO.MIW2(KslsLL)) LietL4d
G0 TO 1118

NNasNW(Kjs2)

IF(IJLEQ MIW2(K,25LL)) LL=LL#4]
CONTINUE
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IF(IJeEQeLPN(K) dAND «TJoL T LPANEL) NN=NV (K+1,1)
IF (IJ LT, MM) GO TD 25
IF(NVW(Ks2)4EQ.O) GO TO 1220
TIF(TJ.LE.LPANL(K)) G0 TO 1221
1220 17Q=17+1
XLL(IY)=sSSD
XTT(IY)=CSD
© IYsIYel
1221 CONTINUE
12s12+¢1
MM=MM+NN
KCHsXCH+1
ISTP=ISTP+]
IF(IUING(K)oNE.O.AND.ISTP-EO.(IUING(K)#l)’ G0 Y0 1113
1E(IJ.EOLLPANLI(K) JORJIJLEQ.LPN(K)) GO T0 1113
IF(ISTP.FOLI(NS(K)+1)) GO TO 1116
IE(YLE(TZ).LT.YBREAK(K,IPN)) GO TO 25
1113 CONTINUE
N1=0
IF(N‘SY"‘FOQl «AND. IPN.LT.NCI, NIs=]
IF(NI.EQ.1) IPNeIPN+]}
ZQ-IBO(YBPEAK(K:IPN)—YB)’DSIN(K’IPN)
YBRaYBB+{YBREAK (KsIPN)=YB)*DCOS(K,s IPN)
"YRaYBREAK (Ks IPN)
" YF(IWING(K) ¢NEoOsANDSISTP.EQ (IVING(K)I+1)) G0 TO 1114
IF(IJEOLLPANL(K) OR,IJ.EQ.LPR(K)) GO TO 1116
60 YO 1115
1114 IF(INGLY(K).EQ.1) GO TO 1115
1116 2820,
YB=BREAK(K»s1)
YBR=BREAK(K,1)
IF(NASYM.EQeleANDSIJSEQ.LPANI(K)) YBeYBP
IF(NASYP.EOL1.ANDLIJJEQLLPANI(K)) YB8B=YBBP
IF(IJeEQoLPN(K) o AND oK LTe6) YBBsRREAK(K+1,s1)
1IF(IJ.EQ.LPN(K)) GO TO 1115
IF(ISTPL.EOL(NS(K)+1)) GO TO 1115
IFLIVGLT(K)«NE.2) GO TO 1113
7B8sYBREAK{KsNC(K)=2)#DSIN(K,1)
YRBsYBREAK(KyNC (K)=2)#DCOS(K»l)
YR=YBREAK(KsNC(K)=2)
1115 CONTINUE
IF(NT.NE.1) IPN=IPN+l
IF(IJ.EO.LPANLI(K)OR.TJ.EQ.LPN(K)) [PNe]l
25 KH=0
IF‘IJ'EOILPANl(K)OAND.!JONE.LPN(K,’ KHel
IF(KHoEOe1¢ANDeKoEQol) IZ=I7~NS{(K)
IF(KH.EOL1oANDoXoGTo1) I2Z@IZ-NS(K)4NS(K=~1)
IF(IJoEQ.LPN(K) o AND «NW(Ks2) eNE4sO) KH=2
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26

143
93

27

208

206
207

IF(KH.EC.ZoAND.K.EO.l) 12=1Z4NS(K)
!F(KH.EO.Z.AND.K.GT.I) IZ-IZ#NS(K)-NS(K-I)
IF(KH.EO.I.ANO.K-EO.I) I1STP=ISTP=NS(K)
IF(KHoEOoI-AND-KoGT.I) ISTP'ISTP-NS(K)*NS(K-I)
IF(IJ.EO.LPANl(K)) ti=1
1J=1J+1
NJ=NJ -1
IF(IJ.EO.(LVN(K)41)) KeK 4]l
IF (1J oLE. LPANEL) GO T0 209
IF (KF .EQ. 0) GO T0 207
DO 206 KJ=1,NTL
GAMB (LPANEL+KJ)=0.
CA(LPANEL+KJ)=0.
1F(KP.GT.1) GO TO 26
READ (02) (AW(KK) sKK=1sLWF)
READ (04) (BWI(KK)sKK=1,LWF)
CONTINUE
AW(J1)=0.
BW(J1)=0. '
IF (KJ +GTe NF) GO 10 91
¥ IsKJ .
xSsXCF(KI)-XTE
XA=YCF(KI)-XLEF
1F (KJ oEQs NF) RFL=0.
IF (KJ oNE. NF) RFL-XSISORT(XS*XS+R‘RF(KI)*QF(KI))
RF1eXS*(1.4RFL)
RFO-XR*(I.*YB/SORT(XB‘XB+B*PF(KI)‘RF(KI,))
HK--(RFI’RFO)‘VKN/(“o‘PI)
APT-SS‘RF(KI)‘RF(KI)—(RF]—RFO)‘FlOI(#.‘PI)
AW (J1) =APT
CA(LPANEL#KJ)=APT
GAMS (LPANEL+KJ)=APY
1F(XP,GT,1) GO TO 27
DO 143 KK=l,LPANEL
AU(KK}-AU(K¥)+HK‘CP(KK)
CONTINUE
WRITE (01) (AW (J3)pdd=lsLWF)
WRITE (01} (BW(JJ) s JJ=1sLWF)
CONTINUE
WRITE(JPT,2) AW(J1)
IF (NALP 6T, 1) GO T0 208
IF (NAUG E0. 1) 60 T0 208
CALL VHSEON(NJ:IJ:AH,GAHPA:CA)
NJ=NJ-1
1J=1J+1
CONTINUE
END OF SETTING-UP OF BOUNDARY CONDITIONS
NSQaNCS¢NSUR
WRITE(JPT»7) (XTG(I))YTG(I):?TG(I):I'I’NSO)
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2060
2061
2062
2063
2064
20695
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2017
2078
2079
2080
2081
2082
2083
2064
2085
2086
2087
2088
2089’
2090
2001
2092
2093
2094
20905
2006
2097
2098
2099
2100
2101
2102
2103,
210¢
210%
2106
2107
2108




OO0

(2] OO (o] o o

195

196

903

186
185

115

ORIGINAL PATT ;..
OF POOR Qil%ity

VRITE(JPTs2) (CH(I),I=1,NCS)
WRITE(JPTs2) (XLE(I),IwlsNCS)
WRITE(JPTs2) (XLL(I),XTT(I)sI=1,NCS)
REWIND 02
00 195 Is1,LWF
DMMCT)=GAMMA (1)

IF(KP,EQ.1) CALL INVN(DOsCPsAWSLAToNPPSLWF»IPsNAUG)
00 196 Is1,LWF

GAMMA (T)=DNM(T)

REWIND 02

IF(NAUG.EQ.1) GO TO 903
IF(NALP.EQ.1) GO TO 185

CONTINUE

D0 186 I=1,LWF

GANMA(T) =0,

GAMP (1)=0.

READ(02) (AW(K),K=1,LWF)

00 186 J=1,LWF
GAMP(I)®GANP(T)~AW(J)*GAMB ()
GAMMA(T)=GAMMA(T)=AN(JI*$CALJ)
CONTINUE

WRITE(JPT,7) (GAMMA(T), Ta1,LVF)

D0 115 I=1,LWF

IF(NALP.EO,1) GAMP(I)=GAMMA(I)
CP(I)=GAMMA(TI)

CPAUG(200) =LWF

RETURN

END

FORTRAN NLSTIN

SURROUTINE INVN(DO,CP, AW, LATsNALP»N,IPsNAUG)
TO INVERT THE DOWNWASH COEFF., MATRIX
DIMENSION IPIVOT(200), IWK(400)

ABOVE REQUIRED FOR THE NASA/LARC POUTINE MATINV,

1

'DIMENSION DO(IP,IP),CP(1),A¥(1)
SETDIM IS TO SET UP ARRAY TABLE FOR MATRIX INVERSION, AND MAY NOT

BE NEEDED IF OTHER IMVERSION ROUTINES ARE USED.

IA=IP

CALL SETDIM(DO,IA,TA)
IF(NAUG.EQ.1) GO TO 2
IF(NALP.EQ.1) GO TO 10
CONTINUE

REWIND 01

00 1 I=1,N

READ(O01) (AW(K),K=1,N)
READ(O01) (CP(K)yK=1,N)
D0 1 Je1,)N

00(Is d) =AW
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2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137,
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
21%1
2152
2153
2154
215%,
2156
2157



OO0

101
102

13

103

20
25

ORIGINAL PACE IS
OF POOR QUALITY

pG IS THE MATRIX TO BE INVERTED. AW IS A WORKING ARRAY, THE
INVERTED MATRIX IS RETURNED IN 0O,

CALL HEMINV(DQ,N, AW)

CALL KATINV(IA:N:DO)O)AV:I:DETERN:ISCALF’IPIVUT;IUK)
1F (DETERM.,NE.O.) GO T0 102

PRINT 101

FORMAT(™ SINGULAR MATRIX» CANNOT INVERT, STOP IN INVN®")
STOP .

CONTINUE

DO 5 I=1,N

WRITE(02) (DO(IsK)sKelsN)

IF(LAT.NF.1) GO TO 25

REWIND O}

DO 15 I=1,N

READ(01) (AW(K)sK=1,N)

READ(O01) (CP(K),K=1,N)

DO 15 J=1,N

Da(I,J)=CP(J)

CALL HEMINV(DO,NsAW)

CALL ﬂlTINV(IA:N;DO)O:AV:lpoETERH.ISCALE:IPIVOT.IHK)
IF (DETERM,NE.O.) GO TO 103

PRINT 101

STOP

CONTINUE

DO 20 I=1,N

WRITE(02) (DOCI,K)sKal,N)

RETURN

END

FORTRAN NLSTIN

SUBROUTINE WING (AV;BH’LPANEL’I.BB;LPANIQLAT,CS:SS’YK
100CODS)IHING’ZR:YB;YBB;IVGLT’IVQNC197ZCP'KF18REAK}

TO CALCULATE DDWNWASH COFFF. MATRIX OF WINGS DUE YO WINGS
DIMENSION AV(I),LVANI(I)pIHING(l);IHGLT(l),IV(I!
DIMENSION BU(I’:ZZCP(I)’VV(A)pVH(é)pBRFAK(h;I)
DIMENSION V(Z)pwl(2):YK(6,1)90C(6!])105(611)’V(2)9V1(2)

VS

COMMON /GEOM/ HALFSN;XCP(?OO)pYCP(?OO)p?CP(ZOO)oXLF(IOO)leE(IOO)oUS
IXYE(IOO)pPSI(30),CH(100)9XV(200,pYV(?OO),SN(b;15323.XN(ZOO:Z),YN(ZVS
20092)’ZN(200p2)oHIDTH(bpS)oYCON(SI)9SVEEP(100)9HALFB(6)oSJ(693105)VS

COMMON /AERO/ AH:B’CL(EO),CT(50)oCD(50)’CH(50)

CORMON /CONST/ NCSQNCU.”‘(605)9”JN1(6}2.5))PJV2(6’295),NJV(695)0

INFP(6) s NW(6s2)

COMMON /EXTRA/ LPN(b)pNS(b)oICNLE(b)'ITHST(b)’IST(b)oNFRDnHEIGHTp

IATT9NC(6)'NVING(6)9IPOS(6)3IALP'OUHT(3»6915);HALFBH(6)
LG=1

IF (NGRD +EQ. 1) LG=2

NASYM=YCON(50)

W1(1)e=0.
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VS
\!S
Vs
vs§
VS
Vs
VS
VS
Vs

2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2117
217®R
2179
2180

2181

2182
2183
2184
2185
2186
21R7
2188
2189
2100
?1¢1

2192 .

2163
21¢o
?2310¢
2166
2107
2198
2199

2200

2204
2202
2203
2204
2299%
2206

”



V1i(1)=0,.
IPNel
1P=]
Bls=88
12=1
IWe]l
IFFel

- Ke}

41

40

NNesNW (Ky1)

1A=0,

YA=BREAK(1,1)

YAA=BREAK(1,1)

IF(NASYM.EQ.0) GO TO 40
YA=YK(1sNC1)

YAA=YA

IF(NC1.EO0.1) GO TO 40

NC1l1=NC1-1

D0 41 J=1l,NC1l1
ZA7A+(YK(K)pJ)=YK(K,J+1))*DS(KsJ+1)
YAAeYAA4 (YK({KoJ)=YK(KyJ+1))*DC(K,J+1)
YAsYK(Ky1)

CONTINUE

. YAP=YA

20
21

YAAP=sYAA

00 16 J=l,LPANEL

NL=sNW(K»1)

COSD=DC(K,IPN)

SIND=DS (K, IPN)

vV1i(2)=0.

W1(2)=0,

W(2)=0.

V(2)=0,

¥V(3)=0,

Wv(s)=0,

VN(3)=0,

VW (4)=0,

MIsJ-IFF+¢l

ISN=1}

IF (JeGTe LPANI(K)GANDGJoLELLPN(K)) ISN=2
IF(JGT.LPANI(K)ANDeJoLE.LPN(K}) GO TO 20
60 70 21

NL=NW(K,2)

CONTINUE

FNsNL

NK=NL

IF(IeGESLPANYI(K) oANDoJ ol ToLPNIK)) NKeNW(K,2)}
TF(JeEQ.LPNIK) e ANDeJoLToLPANEL) NK=NW(K+1,1)
X1=XN(Js1)~XCP(I)

X2=XN{Js2)=XCP(I)}
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31

30

35

148

X12=XN(J,2)-XN(Js1)

ISM=2

IF (IV(K)eEQe1) ISMel

IF (NASYM.EQ,1) ISM=]

00 15 II=1,ISM

IF (I1.EQ.1) GO TO 2

N=1

60 Y0 3

Ne2

CONTINUE

D0 15 KK=1l,LG

KIGesIT+KK=1

1F (KK oEQ. 2) KIG=II#KK
IF(ABS(CS~COSD)eGT40.001) G0 10 31
IF(ABS (SS=SIND)GT.,0.001) G0 YO 31
IF(NC(K).GT.,1) GO TO 31

IF (11 +EO. 1 +ANDe KK JEOQ. 1) 60 TO 30
CONTINUE

pPS=SIND

pC=COSD

QS=SS

QCeCS

60 70 35

PS=0,

PCe1.

QS=0.

0Ce=1. -
CONTINUE

Y12=YN(J52)=YN(Js1)
7122IN(J»2)=IN(Js1)4Y12%PS
Y12eY12¢P(C
YC'(*Ic)‘*N‘(YBB#(YCP(I)-YB)‘OC)
Y1sYAA+(YN(J,1)=YA)*PC-YC
Y2=YAA+{YN(Js 2)-YA)*PC-YC
XYKmuX1%Y12-Y1#X12

1F (XK oEQ, 1) GO TO 18
ZC"Z.‘(ZCP(I)*ZF*(YCP(I)-YB)*OS*HE!GHT)*ZC’(I)*Za*(YC9(I)—YB)‘OS
FCONs1.

60 70 19
7CeICP(I)+IB+(YCP(I)~YB)#*QS
72CP(1)=2C

" FCON=0.

19

CONTINUE
71=IN(J351)-2C+2A4(YN(Jy1)=YA)#PS
728IN(Jp2)~2C+2A+(YN(J»2)=YA)*PS
XIJeX1%712-71%X12
UCOM==Z1%Y12%(~ATT)*FCON
YI1=Y1%212-71%Y12
ALRL=XYK#XYK4XZJ#XZJI+B1eY2I*Y]]
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2257
22%8
22%9
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
22Mm
2272
2273
2274
22715
2276
2277
2278
2279
2280
2281
2282
22813
2284
22€9%°
2286
2287
2288
2289
2290
2291
2292
2293
2294
229%
2296
2297
2298
2299
2300
2301
2302l
2303
2304




25

15

14

R1B1sSORT(X1¢X1+4R1%Y1eY14+DB]1221%71)
R2B1=SORT(X2*X24B1%Y2%Y24R1%72%722)
UUB1=(X2#X124B1#Y24Y124B1#22#712)/R2B1-(Y1

1)/R181

G1Bl=(1e~X1/R1B1)/(Y1%Y14271%T71)
6281=(1.~X2/R2BR1)/(Y2%Y2422%72)
F1=UUB1*(UCOM+XYK)/ALB]
F2s~Y28%G2R1+Y1%G181

F3==X7ZJ*%UUB1/ALB]

F4nZ72%G281-71#C181

CKFsCH(IZ)*SN(K,MI, ISNY/(8B,%FN)
WV(KIG)eY1#G1B1#QC*CKF
VW(KIG)=~Z1%G1R1+Q0S*CKF

IF (IP 4EQe 1 oJANDe KF (NE. 0) F2eu~Y2%G2B1
IF (IP 4EQs 1 oANDs KF oNEs 0) F4=22%G2B1
IF (KX .EQ., 2) GD TO 25
WII)s(FL4F2)*CH{TIZI*SN(KsMI,ISN)/ (B *FN)
VIIT) = (F3+FAYSCH(TZ)I*SN(K,HI,ISN)/(B.%FN)
V(IT)=W(II)#*QC

V(IT)eV(II)*O0S

GO 1O 15
HI(IT)=(F1+F2)*CHITZ)*SN(KsMI,ISN)/(8.%FN)
VI(TIVe(F3+FG)PCHITZ)SSN(KsMI»ISN)/(B.8FN)
W1(II)eW1(II)2CC

V1(I1)=V1(II)#QS

COHTINUE
AW(J)sW{1)+W(2)=W1(1)}=-W1(2)=(V(1)=V(2)+VIi{
BW(I)=W{1)=W(2)=W1(1)+W1(2)=(V(1)+V(2)4V1(
KVWs0

IF(TP.EQel.ANDKF(NE,O) KVisl

Vs
Vs
*X124B1eY1*Y12481%718712YS
Vs
VS
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
\A]
Vs
Vs
Vs
Vs
Vs
vs
Vs

1)=-vi(2M Vs
1)+4vi(2)) Vs

IF(KVW.EQLL1 s ANDJIVIK) cEQ.0) BW(J)IeBWIJ)eWVI1)=UV(2)=WVI3)+UV(4) Vs

1-(VW(1)+VVW(2)4VW(3)}4VU(4))

IF{J.LT.NN) GO TO 17

TF(J.EQ.LPANEL) GO TO 16

IP=IP+l

IZ=17+1

Ivs=Iw+l

IFF=NN+]1

NN=NN+NK

IF(IWING(K) eNEeO oANDIWEQ (IWING(K)+1))
TF(JJEQ.LPANI(K).ORWJSFEQOLLPN(K)) GO TO 32
TF(YLE(IZ) LT.YK(KsIPN)) CO TO 17
CONTINUE

NJ=0

IF(NASYMeEQel1ANDSIPN,LT.NC1) NJ=1
IF(NJ.EQ.,1) IPNssIPN#]

ZA=ZA+(YKIK IPN)=YA)*DS(K,IPN)
YAA=YAA+{YK(K,IPN)=YAI$DC (KsIPN)
YA=YK (K5 IPN)
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G0 TO 14 Vs

2305
2306
2307
2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
232%
232¢
2327
232¢
2329
2330
2331
2332
2333
2334
2335
2336
2337
2338
2339
2340
2341
2342
2343
2344
2345
2346
2347
2348
2369
2350
2351
23%2
2353



1F (IUING(K).NE.O.AND.IV.FO.(IVING(K)bl)) GO TO 22 VS 23%4

60 TO 23 Vs 2355
1F (INGLT(K).EOQ.1) GO TO 23 Vs 2356
ZA=0, : vs 2357
YA=BREAK(K,1) Vs 23%8
YAA=BREAK (K1) Vs 23%9
IF(N&SYH.EO.I.AND.J.EO.LPANI(K’) YAeYAP Vs 2360
IF(N&SYM.EO.IoAND.J.EO.LPANl(K)) YAA=YAAP Vs 2361
IF(SeEQ.LPN(K)cAND KoL T o) YA=RREAK(K+1,1) Vs 2362
IF(J.EOGLPNIK) ¢ ANDoKoLTob) YAA=BREAK(K+1,1) Vs 2363
IF(J.EO.LPANI(K).ORoJ.EO.LPN(K)’ 60 70 23 VS 2364
IF (IWGLT(K).NE.2) GO TO 23 VS 2363
ZA=YK (KoNC(K)=~2)%DS(Ky1) VS 2366
YAAsYK(KsNC(K)=2)%DC(Ks1) Vs 2367
YA=YK(K,NC(K)=2) VS 2368
CONTINUE Vs 2369
IF(NJeNEL1) IPN=IPN+1 vs 2370
IF (J.EOLLPANL(K) ;ORsJ<EQ.LPN(K)) IPNe=] ve 2371
KH=0 vs 2372
IF(J.EO.LPANI(K).AND.J.NE.LPN(K)) KH=1 Vs 2373
IF(KHEQe1sAND oK EQQl) IVeIW-NS(K) VS 2374
IF(KH EQ.1.ANDKoGT41) IWeIW=NS (K) NS (K=1) Vs 237¢
IF(J EQ.LPANL(K)) IPel VS 2374
IF(J.EQ.LPN(K)) IP=l : vs 2377
IF (JoEQ.LPN(K)) KmKel vs 2378
RETURN vs 2379
END Vs 2380
FORTRAN NLSTIN vs 2381
SUBROUTINE UNFW (LPANEL»B1sAW»BWHNC1) vs 2382
YO CALCULATE DOWNWASH COEFF. ON FUSELAGE DUE TO WINGS Vs 23F3
DIMENS ION SF(10),CF(10)sAW(1),W(4),RU(1) VS 23¢t4

COMMON /FUS/ XF(20)»XCF(20)3RF(20)’SNP(So?O),XLEFoxTEF.VARD(ZO)o ys 2385
lNCUHpNFpNT:CSF(5:10),!AS(6)oNKF(S)pFOoFIOoKFnNTLpLUF:VKNpRDXp!U v§s 2386
COMMON /GEOM/ HALFSV.XCP(200)oYCP(ZOO)plC9(2001p¥LG(100),YLE(100)’VS 2387
IXTE(IOO)'PSI(30).CH(100)nXV(ZOO)’YV(ZOO)gSN(brlE:Z)pXN(ZOOpZ)pYN(ZVS 2388
20092)9ZN(20092)’HIDTH(GDS)pYCON(Sl),SUEEP(IOO)oHALFE(b)oSJ(bp3105)VS 2389
COMMON /CONST/ NCS,NCV;MI(6,5)’FJV1(6p205)pNJU2(692p5)oNJH(6;5)o VS 2390

INFPLO),NU(6,2) vs 2391
COMMON /EXTRA/ LPN(O).NS(6):1CNLE(6);ITVST(6):IST(b)pNGRD’HEIGHTp VS 2362
IATTrNC(6)pNUING(b)9IPDS(6))IALP}DU"T(3)6915)oHBLFEH(b) vs 2393
COMMON/GD/ TINP(6)’BREAK(6;10);TFLP(6,5)’PINC(6):NAL(6) VS 23G4
1-Y8REAK(6-7);DCOS(6:5)9DSIN(6’5)’IHING(O)’INGLT(b);IV(b),LPANl(é, VS 2395
1, ICANT (&) VS 2396
OATA W /4%0./ Vs 2397
PI=3,14159265 Vs 2398
REVIND 03 . VS 2399
LGel VS 2400
IF (NGRD oEQ. 1) LG=2 VS 2401
____NASYMs=YCON(30) VS 2602
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41

42

TH1=SNP(5,20)

NH1=aSNP(5»19)

00 1 Is1l,y,NCUM

IF (NHY1 «NEe O <ANDe T oLEes NH1) GO TO 41
FIsI~-NH1 :
FCUMsNCUM~NH1

PPePI~TH1 -

TP=THY

G0 TO 42

Fls=l

FCUN=NH1

PP=TH1

TP=0.

CONTINUE
To(2.%FI=1.)%PP/(2.,%FCUM) TP
CF(I)=COS(T)

SF(I)=SIN(T)

KCONeNF+1

KCesNCUM

DO 5 I=1,KCCN

IF (I <EQe KCON} KCs=]

1Pl

IPNs=]

IWsl

Ksl

121

1FFsl

NNaNW(Ks1)

IA=0,

~ YA=BREAK(K»1)

611
40

YAA=BREAK(K,1) : x

IF (NASYM ,EO. 0) GO TD 40

YA=YBREAK (K,NC1)

YAA=YA

IF (NC1 .EQ, 1) GO TO 40

NC1ls=NC1-1

DO 411 Je1,NC11
ZA=ZA+(YBREAK(KsJ)=YBREAK(K9J41))#DSIN(K,Je1)
YAA=YAA+(YBREAK(KsJ)=YBREAK(KsJ¢1))*DCOS(KsJ+1)
YAsYBRFAK(K,1)

CONTINUE

YAPeYA

YAAP=YAA

DO 10 J=1,LPANEL

ISN=1

NLeNW(Ks1)

COSD=DCOS (K, IPN)

SIND=DSIN{K,IPN)

- MleJ-1FF+1
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2603
2404
2405
26406
2407
2408
2409
2410
2411
26412
26413
2414
2415
2416
2417
2418
2419
2420
2421
2422
2423
2424
242%
2426
2427
2427
2429
2430
2431
2432
2433
2434
2435
2436
2437
2438
2439
2440
2446)
264%2
2443
26444
2445
26446
26447
2448
2449
2450
2451



22

23

18
19

I1F (3 oGTe LPANL(K) oAND. J oLEe LPN(K)) ISN=2
1F (J +GTe. LPANL(K) oANDe J «LEe LPNLK)) NL=NW(Ks2)
CHORD=CH(1Z)

FNeNL

NKeNL L o
1F( «GEe LPAN1(K) oANDe J «LTe LPNLKD) NKsNW(Ks2)
IF(J .EQ. LPN(K) JAND. J «LTe LPANEL) NKeNU(K+1p1)
DO 15 KI=1,KC

IF (1 <EO. KCON) GO TO 22

xeXCF(I)

YeRF(I)*SF(KI)

2aRF(I)*CF(KI)

60 T0 23

xsXLEF

Y=0.

2=0.

CONTINUE

X1sXN(Js12=X

X2eXN(J92)=X

XlZ-XN(J;Z)-XN(J;l)

ISHs?2

IF (IVIK) oEQ. 1) ISM=1

1F (NASYM LEQ. 1) ISHel

DO 1% 1I=1,ISM

FCP=l.

IF (11 JEQ. 2) FCP==1.

W(I1)=0.

W(I1142)=0.

DO 15 KKs=s1l,LG6

PS=SIND

pC=COSD

YIZ'YN(Jozi-YN(J,I)
Zl?-ZN(JpZ)“ZN(J;l)#YlZ‘PS
Y12s=Y12#PC

YC=Y®FCP

YIUYAAO(YN(J)l)-YA)‘PC-YC
Y2-YAA+(YN(J,Z)-YA)‘PC-YC
XYK=X1%Y12-Y1%X12

IF (KK oEO, 1) GO T0 18
ZC'~2.*(Z¢HEIGHT)+Z

FCONs=sl.,

GO YO 19

1C=2

FCON=0.

CONTINUE
Zl'ZN(Jol)'lC*Zl*(YN(J,I)’YA)‘PS
ZZ'ZN(J)Z)'ZCQZA*(YN(JOZ,-YA).PS
X2JeX1#712-21%X12
UCD""ZI‘YIZ‘(-ATT)‘FCDN
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2452
2453
2454
2455
2456
2457
2458
2459
2460
2461
2462
2463
2464
2465
2466
2467
2468
2469
2470
2471
2672
2673
2474
267%
2476
2477
2478
2479
2480
2481
2482
2483
2684
2485
2686
2487
2488
2480
2460
2491
2492
2493
2404
2499,
2496
2497
2408
2499!
2500




3o

17

1¢

15

25
26

14

ORIGIAL P2oE i8

[

OF POOR QUALITY

Y7IsY1%712-71%Y12
ALBLoYYKSXYK+XTS*XTJ+B1oYZI#YIY
R1B1I=SORT(X1*X1+4B1#Y1%Y1+B1%71%71)
R2B1sSQRT(X2*X2+B1®Y2¢Y2+4B1%72%22)

Vs
Vs
VS
Vs

UUBL= (X24X124B1#Y2¢Y124B1472¢712)/R2B1=(X1%X12+B1%Y14Y12+B1%71%712VS

1)/R181

G181 (1.=X1/R1RY1}/(Y1*Y14+Z1%21)
G2B1e(1,~X2/R2R1Y/Z(Y2%*Y2422%72)
F12=UUB1*(UCDH+XYK)/ALB]
Gl2s-Y2#%G2R1+4Y1%G181
IF(IP.EQsYoANDJIVI(K),EQ.]1) Gl2==Y2#G2B1
IF (1 .EQ. KCON) GO TO 30
F13=UUB1*X2J/ALB1

6Gl13=22%G2R1~21*%G1B1

IF(IPLJEQ.1,AND IVI(K).EQs1) G13=72%G2R1
Fle=F13#*SF(KI)*FCP+F12%CF (KT}
F2=G13*SF(KI)*FCP+G12*CF(KI)

G0 T0 17

FlsF12

F2=G12

W(IT+2) oW (TITI+2)+(F14F2)*CHORD*SN(K,MI,ISN)/Z(R,*FN)
IF (IP  NFes 1) GO TO 16

G12==-Y2%G281

Gl3=22%(281

F22G138SFIKI)SFCP+G12¢CF(KY)

IF (1 .EQO. XCON) F2=G1l?
WIII)=W(TII)+(F1+F2)%CHORD®SN(K,MI, ISN)/ (R *FN)
IF (I .F0. KCON) GO TO 15
AN(KI)uW(1)4W(2)

BW(KI)=W(3)=W({4)

CONTINUE

IF (1 +EQ. KCON) GO TO 2%

WRITE (03) (AW(KK),KK=]1,NCUM)

WRITE (03) (BW(KK),Kks]l,NCUM)

GO TO 26

AW(J)eW{1)4W(2)

CONTINUF

IF {J «LT. NN) GO TO 27

IF (J +EQ. LPANEL)Y G0 TO 10

IP=IP+]

1Z=17+1

IFFsNN+]

NN=NN +NK

IVelwe+l

IF(IWING(K) (NE, O (AND, IW EQs (IWING(K)}+1)) GO 70O 14
IF tJ «€EQs LPANI(K) ,ORe J +E0s LPN{K)) GO TOD 32
IF (YLE(IZ) +LT. YBREAK(K,IPN)) GO YO 27
CONTINUE

NJ=0

141

Vs
A
Vs
Vs
Vs
Vs
Vs
VS
Vs
Vs
Vs
Vs

2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517
2518
2519
2520
2521
2522
2523
2526
2525
2526
2527
2528
2529
2530
2531
2332
2533
2534
2535
2536

2537

2538
25309
2540
2542
2542
2543
2544
2545
2546
2547
2548
2549



52
32

27

10

"IF (NASYM .EQe 1 <AND. IPN oLT. NC1) NJo1 : Vs

SIF (NJ <EO. 1) IPN=sIPN41 VS
78e7A+(YBREAK (K, IPN)=YA)#DSIN(K,IPN) VS
YAAsYAA+(YBREAK (K, IPN)=YA)*DCOS (K, IPN) '
 YASYBREAK(K,IPN) VS
IF (IMING(K).NE.O +AND. IW.EQ.(IWING(K)I+1)) G0 TO 52 VS
60 70 53 'H
IF (IWGLT(K) .EQ. 1) GO TO 53 VS
1A=0. ' VS
YA=BREAK(K»1) ’ VS

© YAA=BREAK(K»1) Vs
TF(NASYM,EO 1 ¢ANDoJoEQ.LPANT(K)) YAs=YAP VS
IF(NASYF.EO.l.AND.J.EO.LPANI(K)) YAA®YAAP '
TF(JeEQLLPN(K) ¢ AND¢KoLTo8) YA=RREAK(K+1s1) VS
IF(JoEQ.LPN{K) ANDeKoLTo6) YAAWBREAK(K+1,51) Vs
IF (J oEQ. LPANL(K) oORe J oEOs LPN(K)) GO TO 53 VS
IF (IWGLT(K) (NE. 2) GO TO 53 Vs

" ZA=YBREAK(KsNC(K)=~2)¢DSIN(K,1) VS
YAAsYBREAK(KsNC (K)=2)*DCOS(Ks1) Vs
YAsYBREAK(K,NC(K)=2) Vs
CONTINUE Vs
IF (NJ oNEe 1) IPNsIPN41 VS
1F (J JEQ. LpANl(K’ +OR. J «EQ. LPN(K’) IPN'! vs
KH=0 VS

" IF (J <EQ. LPANI(K) JANDs J oNFs LPN(K)) KHe=l vs
IF (KH oEOe 1 <ANDs K oEQe¢ 1) IW=IN=NS(K) Vs

© YF (KH oEO0e 1 «ANDe K oGT. 1) IWsIV=NS(K)4NS(K-1) Vs
" IF(JLEQJLPANL(K)) IPe} Vs
IF(J.EQ.LPN(K)) IP=l Vs
IF(J EQ. LPNIK)) KukK+l Vs

. IF (1 oNEeo XCOMN) GO YO 5 A
‘MRITE (03) (AW(KK),KK=1,LPANEL) Vs
CONTINUE VS
RETURN Vs
‘END '
© FORTRAN NLSTIN VS
" 'SUBROUTINE VELFUS (LPANEL »AWsCWs AMsLPAN1» IWNING,NC1yDCOSsDSINHNASYHVS
] 1:YKoLPNoNS;IVGLT;NC,FREAK, Vs
TO MANIPULATE VELOCITY COMPUTATIONS DUE TO FUSELAGE ')
DIMENSION RREAK(651) Vs

DIMENS ION DCOS(6:1)pDSIN(6’llnYK(pr)pLPN(l)’NstlloIVGLT(l);NC(l\ Vs

- DIMENSION AH(1)'BH(20)9CU(1)nSSF(5’10)9DV(50),19AN1(1))IHING(I) Vs

COMMON /GEOM/ HALFSU}XCP(?OO):YCP(?OO),ZCP(ZOO)’XLE(IOO)vYLE(IOO)oUS

’IXTE(IOO)oPSI(30)oCH(lOO)’XV(ZOO)nYV(ZOO)pSN(bolﬁnZ):XN(200'2):YN(2VS

200,2)oZN(200,Z)oHIDTH(bpS),YCON(Sl)pSHEEP(100),HALFB(6),SJ(6031’5)VS
COMMON /CONST/ NCS»NCH;FI(6)5).HJU1(602)5)pNJ92(6p2’5)nNJH(695),NFVS

1P (6) sNWI(652) Vs

COMMON /FUS/ XF(ZO);XCF(ZO).RF(ZO).SNP(5»20’;7LEF.XTEF’UARD(20); VS

. INCUNoNFnNT’CSF(5:10))XAS(b)pNKF(5)pFO{ELO)KF)?TL’LUF»UKN:RDX:XU vs
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(X

" IF (NH1 .NE. O oAND. K  LE. NH1) GO TO 9

11

CRIGINAL D7
OF POOR O!/4i7

REVIND 02
REWIND 04
Balo=AMEAM
P1®3,14159265
TH1=SNP(5,20)
NH1=SNP(5,19)
NTL=NT#NF
NGeNF

DO 2 Is1,NT
FIsl

00 2 Ke1,NCUM

FKeK~=-NH1
FCUMsNCUM~NH]
PP=PI~-THI1
TPeTH1

60 T0 11

FK =K

FCUM=NH]
PP=TH1

. TP=0,

CONTINUE
TAs{2,8FK=1,)1%PP/ (2., #FCUM)+TP
SSF(IsK)SsSIN(FI®TA)

12=1

ISTPe]

MMsNW(1,1)

NN=NW(1s1)

IPN=1

L=1

28.00

YBeBRREAK(1,1)

YBB=BREAK(1,1)

IF(NASYM,EQ.0) GO TO 6
YB8sYK(1yNC1)

YBR=YB

IF(NC1.,EQ.1) GD TO &
N1l=NC1l-1

00 7 I=1,N11
IB7B4(YK(1sX)=YK(1pT+1))SDSIN(1,T+1)
YBB=YBB4+(YK(1»I)=YK(1,I+1))%0C0OS(1,]141)
YB=YK(1,1)

CONTINUE

YBP=YR

Y8RP=YBSB

DO 1 I=1,LPANEL
CSD=DCOS(L,IPN)
SSO=DSIN(L,IPN)

XsXCP(1)
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33

34
36

35

ysYBB+(YCP(I)-YB)*CSD
Z-ZCP(I)#ZB*(YCP(I)-YB)‘SSD

C¥(1)=0,

CALL UNWE(BsXsYsZsAWsCW,CSD»SSD)

WRITE(02) (AW(K)pK=1,NTL)

WRITE(O0&4) (CW(K)sKe1yNTL)
IF(I.GE-LPANI(L)o‘NDoIcLT.LPN(l,’ NN=NW(L»2)
IF(I.EO.LPN(L)oAND.I.LT.LPANEL) NNsNW(L+1s1)
IF(I.LT.MM) GO TO 8

MM =MM+NN

ISTP=ISTP+1

12=12+41
IF(IUING(L)oNE.OoAND.ISTP.EO.(IVING(L)*l)) 60 TO 33

"IF(T<EQ.LPANLIL) sORTLEQ.LPNIL)) 6O TO 33

IF(ISTPL.EOL(NS(L)I+1)) GO TO 36

IF(YLE(IZ) LTS YK(L,IPN)) GO 7O 8

CONTINUE

NI=0

!F(NASYH.EOCICANDOIPN.LT.NCI, Nlsl
IF(NI.EQes1l) IPN=JPN+1

72828+ (YK (Lp IPN)=YB)*®DSIN(LsTIPN)
YBB-YBS#(YK(L’IPN)-YH)*DCUS(L:IPN)
YB=YK (Ly IPN)
IF(IHING(L).NE.O.AND.ISTP.EO.(IUING([)+1)) 60 70 34
IF(I.EO.LPANI(L)oOR.I.EQ.LPN(L)) G0 TO 36
60 1O 35

IF(IWGLT(LY.EQ.1) GO TO 35

IR=0,

YB=BREAK(L»1)

YBBsBREAK(Le1l)
IF(NASYH.EO.I.AND-I.EO.LPANI(L)) YBsYBP
!F(NASYH.EO.I.AND.I.EO.LPANI(L)) YBR=YBBP
IF(ToFOLLPN(L)sANDoLoLTob) YB=BREAK(L+1s1)
JE(T EOLPN(L)JANDaLoLTob) YBBeBREAK(L+1,1)
IF(I.EQ.LPN(L)) GO TO 35
IE(ISTPL.EO.(NS(L)+1)) GO TO 33
IF(INGLT(L).NE.2) GO TO 35
78aYK({LsNC(L)=2)*DSIN(L,»1)

YBBesYK (LsNC(L)=2)¢DCOS(L,»1)
YB=YK(LoNC(L)=2)

CONTINUE

IF(NISNE.1) IPN=IPN+l
IF(I.EO.LPANL(L).ORsI.EQ.LPN(L)) IPNel
KH=0 .
IF(IOEO.L"NI(L)OAND.I.NE.LPN(L,, KHe=1l
IF(KH.EOCI.ANO.L.EO‘I) IZ'IZ‘NS(L)
IF(KH.EQe1.AND L.GT,1) T12Z%12-NS{L)4NS(L=-1)
IF(I.EQ.LPN(L).AND.NU(L,Z).NE.O, KHe2
!F‘KHGE°.20‘NDQLOE°01) 12=TZ4NS(L)
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c

12
13
20

15

26

25
10

IF(KHOEO.Z.ANDQL.GT.I) I22TZ4NS(L)=NS(L-1)
IF(KHEQel o ANDGLiEQel) ISTP=ISTP=NS(L)
IF(KHoEQeloANDoLoGToel) ISTPeISTP-NS(L)+NS(L-1)
IF(I.EQ.LPN(L)) Ls=L+}

CONT INUE

CALL UNFW (LPANEL»B,AWNsDWsNC1)

DO 5 I=1,NT

REVIND 03

Nel

DO 10 J=1,NF

Ji=J

DO 15 K=1,LPANEL

READ (03) (BW(KK)sKKal,NCUM)

READ (03) (DWIKK),KK=1,NCUM)

AN=Q,

8N=0. )

DO 20 KK=1,NCUM

IF(NHYI NE,OsAND.KK,LESNH1) GO TO 12
FCUMsNCUM=NH1

PPeP1-THI1

GO TO 13

FCUMaNH]

PPuTH1

CONTTINUE
BN=BN+DV(KKISSSF(I,KK)*PP/FCUM
ANsAN+BW(KK)ISCSF(I,KK)*PP/FCUM
AN=AN%2,/P1

BN=BN#2,/P]

CHW(K)=BN*RF(J)e*(I¢1)

AWK )= ANSRF(J)*$(T+1)

CALL FUSELA (NGyBWsNoJJpXASHXTEF s XFoXCFyRFy Py SHPHpNKF)
D0 25 KKs1,NTL

Nl=(I-1)%NF+l

N2=I&NF

NBwKK+LPANEL

IF (KK +GEe N1 JAND, KK LLE. N2} GD TO 26
AW(NB)=Q,

CW(INB ) =0,

GO Y0 25

NK=aKK=N1+1

AV(NB)=sBW(NK)

CVINB)=BW(NK)

CONTINUE ,

WRITE (04) (CW(K)sK=l,LWF)

HRITE (02) (AN(K)y)Kul,LWF)

CONTINUE

RETURN

END

FORTRAN NLSTIN
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[z Xal

15

10

12

SUBROUTINE FALONE(B,CSsAWSCA,GAMMA)

Y0 CALCULATE THE SOURCE DISTRIBUTION FOR THE FUSELAGE VOLUNE
EFFECT

DIMENSION AW(1),CA(1)»GAMMA(L)

COMMON /FUS/ XF(20)sXCF(20)sRF(20),SNP(5520),XLEF,XTEF,WARD(20),
INCUMsNFsNT,CSF (551019 XAS(6)sNKF(5)9sFOsFLOsKFaNTLoLWFsWKNsRDX»X1
N=0

PI=3,14159265

NI=NF

NFleNF+l )

S=XTEF-XLEF

D0 3 I=l,NF

1J=1

XSeXCF(IJ)-XTEF

IF(T.EQ.NF) RFL=0,.

IF(I.NESNF) RFLoXS/SORT(XS*®XS+R*PF(IJI®PF(TIJ))

CALL FUSELA(NI,AWsNsTJsXASsXTEF,XFsXCFyRFBySNPsNKF)
XDeXCF(1J) '

XEFuXCF(IJ)-XLEF

AW(NF1)==SLOP (XD)#CS~(RFL-XEF/SQRT(XEF*XEF+R*RF(IJI*RF(IJ)))
1¢F0/ (4. %PI)

IF(I.NE.1) GO TO 10

DO 15 Ksl,NF

GAMMA(K)e—AW(K+1)}/AW(1)

NJeNF=1

G0 10 5

CALL VMSEON(NJ,IJsAWsGAMMA,CA)

NJ=NJ-1

CONTINUE

00 12 I=1,NF

WARD(I)=GAMMA(L)

RETURN

END

L INK LINK33,LINK22

FORTRAN NLSTIN

SUBRROUTINE SOLUTN

TO MANTPULATE AND OBTAIN THE TOTAL AERODYNAMIC RESULTS
DIMENSION GAMMA(10105) .
DIMENSION AW(200),CA(201),DMM(50)
COMMON/LOOP/KP,NALPsKALP,TANC2,CLOS»AL»CLIISALPII»ALPA(1S)
COMMON /DSL/ CYP(652)sCHORPDT(694)5SCH(200)sLATH)CREFSBREF2
COMMON/GD/ TINP(6)sBREAK(6,10)sTFLPU6%5),RINCIE)SNAL(E)

1, YBREAK(657)sDCOS(6,5)sDSINCOsS)»IVING(OH) s IWGLT(6)5IV(6),LPANL(6)

1,ICAMT(6)
COMMON 7AJG/ ALP»J1,CP(200),GAMP(200),GAMR(200)s»GAMR(200)
1,GAMX (2001, 22CP(200),02Y(200)sBMR(6»50),BML(6,50),CSU(SO)

COMMON /SCHEMEZ C(2)9X(15,41)5Y(15941)sSLOPE(15)eXLL{2015)9XTT(41),»VS

1XxLL(41)

VS

'COMMON _/GEOM/ HALFSW, XCP(200),YCP(200),2CP(200), XLE (1001, YLE(100)5VS

146

2746
2747,
2748
2749
2750
2751
27%2
2753
2754

2758

2756,
27157
2758
27%9
2760°
2761
2762
2763
2764
2769,
2766
2767
2768
2769
2770
27N
2772
2773
2774,
2778
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
27086
2787
2788
2789*%
2790
2791
2792
2793
2794




115
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1XTE(100);PSI(30)'CH(IOO);XV(ZOO):YV(ZOO)pSN(b;lSnZ)le(ZOO,2)’YN(2VS
ZOO)Z)JlN(ZOOnZ)9VIDTH(6p5)pYC0N(51):SUEEP(100)’HALFB(G)’SJ(6;31p5)VS

COMMON /AERO/ AHQB:CL(50)9CT(50))C0(50):CF(50)

COMMON /CONST/ NCS;NCU’HI(G;5)pﬂJH1(6:2’5);HJVZ(6;Z’5)9NJV(615)9
INFP(6)sNW(622) )

COMMON /CAMB/ ICAH(b);IH(bylo),YT(ble»Zl’;AAF(6’]Ov20)oBPH(6p10’
120”CC"(6’1°!20)!DD"(6!10,20"YT(6910,DCUPV(&QIO),CHNO(GOIO)
COMMON /EXTRA/ LPN(b)oNS(6)pICNLE(6),ITVST(6)yIST(6)oNGRDoHEIGHTy
IATTQNC(O)'NHING(b),IPOS(b)plALP:DU"T(3p6;15)’PALFBH(bi

Vs
VS
VS
&)
Vs
VS
Vs

COMMON/BETA/ GNAX(50).XTG(50).YTG(50);ZTG(50)98?:NCG:CTG(15):STG(1VS
Vs

15)sDISTs»Ps8K,RL,CFF

COMMON /LEFLP/ YLEF(6'10’2)pXNF(6)10)}YNF(6’10)olNF(b,lO).XLF(b}lOVS

1,5)9YLF(6910’4)pSLPl(bplO)

COMMON /TWST1/ NYH(b)pYTS(anI)QAY(boZO)pBY(6920)9CCY(6;20)90Y(6)
120)

COMMON/SHPLE/ NLE’YSL(IS)’AQL(lk)’BOL(14)9C0l(14)900L(14)
COMMON/SHPTE/ NTE’YST(IS)pAOT(I#)pBOT(l‘).COT(l#)pDOT(lﬂ)

COMMON 7SSS/ NASYH)NSUR)[P‘NEL’XCAHBDNUHSpIAGVX’PT
lpﬁlUGnIBD’P?K)PIS'IDIH:ALPINC’IRL.KT,PI:ALO’AtZ

2sNC1sNC2,18LC

COMMON/SL/ COSAnSINA-”ZDCTXDYBRKplB“pGUpLATT

vs§
Vs

COMMON/GDSL/ DF(b,S);YCN(b-#)oNLEF(6)pNVRTX(b).SNALP(SO).CNALP(SO)VS
Vs

leLPH(SO)'AUX(675)'CP¥(6’5)DXTILT(b):SLFTH(b”YCNTD(b)
1!NVL1(6)9NVl?(6)’XCNTD(6);CTILT(b)oSU?P(b,5’99C(6050);XPEF
1980!(6’5)vSE(396’15)9NUR(6)pCVR(50’oCPAUG(ZOO)
lpALPBD(bo2)’Ni(b);ALBDBR(6DZ)JALBDBL(6’2),FVPTX(6)
COMMON JINOUT/ INPTJPT

FORMAT (8F10.6)

LWFaCPAUG(200)

00 115 1=1sLWF

GAMKA(I)sCP(I)

NPPaNALP

CL(50)=YREF

CH(50) sNSUR

"YCON(SO)Y=NASYM

CALL THRUST (LPANEL:GAFNA,SNALP.LPANI.ICAF.TC&HE.NLEF.NAL,
11V9IUINGpYBREAK9DCUSDDSIN;CSU:IUGLT.OoO.pO-oOot
ZCNALPDTFLP!NCIDKT:RC,ICAHT)SUPPDIBLC)GAHP.PP?AK)
WRITE(JPT»2) (CT(I)yI=1,NCS)

DO 187 1w1,NCS

BHP(I!I)-CT(I)—ABS(CSU(I))

BML{1,I)=CM(T)

Y(1s1)=CD(I)

Nisl

KCHs=1

Kel

ti=1

CALCULATION OF SUCTION FROM THRUST
00 2201 1e1,NCS
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2202
2203

JI=2

IF(NLEF(K).EQ.1) J7s=}

SO0=XLL(I)

COD=XTT(I)

IF(NW(K»2),EQ.0) G0 TO 2202

1F(K.EQ.1) TI=KCH+NS(K)

IF(K.GT.1) TTaKCHANS(X)=NS(K=1)

CHLeCHIKCH) ¢CHI(IT)

GO0 TO 2203

CHULsCH(KCH)

CONTINUE

CHORDsCHL

DZOYs=0.

TSV'SIN(SUEEP(KCH))ICUS(SVEEP(KCH))
IF(IALP.EQ.1) GO T0O 2200
IF(IVING(K).NE.O,AND.I.GT.IVING(K)) 60 TO 2209%
IF(ICAM(K)EQ.2) 60 T0 2210

XC-O.

IF(ICAM(K) EO.3) XCeXLE(KCH)

71=XC

CALL ZCR(!C'YLE(KCH’DCAHLE»ICA"QTI:K’IDCHURD’DIDYQIST}TSV’
IF(NLEF(K).EQ.0) GO T0 2220
IF(LL.GE-HJVI(K)JZDNL)-AND.[L.LE.HJV?(KQJZ:NL)‘ GO YO 222%
60 TO 2220

2225 CAMLE=CAMLE+TFLP(K,NL)

2210

2220

2200

2205

2235
2230

GO TO 2220

YC=YLE (KCH)

XCsXLE (KCH)

CALL 2CDX(XC,YCsCAMLE,DZDY)

21eYC

EP=ALPH(I)

XCS=COS(EP)

XSSsSIN(EP)

G0 TO 2230

XCSe=1.,

XSS=0.

CAMLE=0.

60 TO 2230

CAMLE=O.

ICT=ICAMT(K)

IF(ICT.NEL,O) CALL ZCR(XC’YLE(KCH)’CAHLE’ICAH)IIoK)ICT’
1CHORD» DZ0Y, IST,TSW)

XCS=COS(ALPHIIY)

XSSsSIN(ALPH(I))

IF(NLEF(X),EQ.0) GO YO 2230

IF(LL.GE.NJUI(K;JZ.NL).AND-LL-LE-HJUZ(K;JI-NL1) GD TO 2233

G0 TO 2230
CAMLE=CAMLE+TFLP(KyNL)
CONTINUE
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2861
2862
2863
2864
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OF POOR QUALITY

‘CAMY=DZIDY vS 2893
DZDYs=0, VS 2894
IF(ICAM(K)LE.1) 2120, VS 2898
FS-COS(SUEEP(KCH)) VS 2896
SSNsSIN(SWEEP(KCH)) VS 2897
TAN=SSN/FS VS 2898
FTYAN=TAN vS§S 2899
FI-SODT(I.4(CAPLE‘*ZODZDY"Z)*CODOCDD) ve 2900
FZ*SORT((1.4FTAN‘FTAN)'COD*CDD+((CANLE*FTAN+DZDY)#COO+SOO)¢¢2) Vs 2601
"F12=F1%F2 VS 2902
FS-I.O(DZDY‘COD¢SOD)#((CAMLE‘FTAN+DZDY)‘CDD+SGD) VS 2903
F#--CAMLE¢C00¢COD+(DZDY#COD+SDD)tFTAN*CDD vs 290"
IF(ABS(COD).GT.O.l)F5-F12/SORT(F3*F3+F4‘F4) VS 2905
IF(ABS(COD).LE.O.l)Fs-l.IFS VS 2906
CSU(TI)=CSU(I)I*FS vS 29¢7
DMM(I)=CSUCTI)I*CHL vsS 290®
BMR(6»I)=CL(I)/FS*CHL vS 2909
X(14,1)=F5 vs 2910
X(13,1)=CHL vs 2911
X(11sI1)=XLE(KCH) . vs 2912
 KCHeKCH+1 Vs 2913
Lol #NW(K»1) vsS 2914
"IF(I.NE.NS(K)) GO TO 2231 vs 2915
IF(NW(Ks2).EQ.0) GO TO 2231 VS 2916
IF(K.EQ.1) GO TO 2232 vs 2917
‘KCHsKCH4NS(K)=NS(K=-1) vs 2918
LLaLL+(NS(K)—NS(K—l))*NV(K.?) VS 2919

60 YO 2231 vsS 2920
2232 KCH=KCH+NS({K) vs 2921
LU=LL#NS(K)I*NW(K,2) Vs 2922
2231 CONTINUE VS 2923
IF((LL+NU(K;1)—1).EO.HJHZ(K.Z.NL)) NL=NL+1 VS 2924
2201 IF(I.EO.NS(K)) KesK+l ys 20?%
T WRITE (J4PT,2) (OMM(1)sI=1,NCS) vS 2976

© DO 901 I=l,LWF vs 29"
601 CPAUG(I)=0. ve 2922
DO 908 1I=1,NCS Vs 2929

908 CVR{(I)=C., vs 2770
_ vs§ 2031

VORTEX LIFT AUGMENTATION ve 2972

ONLY ONE INBOARD VORTEX PRODUCING LIFT AUGMENTATION IS ALLOWED. vs 2933
GW=0, vS 2934
MZ=0 vs 2935
IF(NUMS.FQ,0) GO YO 900 vS 2936
IF(TALP.EQ.1) GD TO 900 Vs 29137
IF(NVL2(1),EQ.NS(1)) GO YO 900 vsS 2938
IF(TIAGVX.EQ0.,0) GO TO 900 : ’ vsS 2939
IF(ALP.LT.0,0001) 6O TO 900 VS 2940

00 906 I=1,NCS VS 2941
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906

904

BMR{3,1)=X(15,1)

BMR(29sI)=DMNM(I)

KD=1

N1=NVL1(1)

N2=NVL2(1)

IF(N1.GT.]l}) KD=2

X2=AUX(15KD)

SLKsSLETH(1)

Y2=YCNTD(1)

TAN1=SIN(SWFEP(N1)) /COS(SWEEP(N1))
TAN2sSIN(SWEEP(N2))/COSISWEEP(N2))
AP=SNALP(1)*0.,5*(TAN14TAN2)
2ZVV=VERCOR(AP)

72=WIDTH(1,KD)*2ZVYV

12=0,

WRITE(JPT2) X25Y2522,B2

KCOTs=}

KCT=0

CONTINUE

CALL SPNINT(NVLI(1)sNVL2(1)sNSsDMMsSJIsSWEEPIML)XsGHoWIDTHIGV)

IF(KCT.€EQ.1) GO TO 896
GMaGM/SLY
PSI(KCOT)=GM

USE AITKEN'S FORMULA TO EXTRAPOLATE
IF(KCOT.GFe3) GMa(PSI(KCOT=2)*PSI(KCOT)=PST(KCOT-1)%22)/(PST(KCOT

1-2)~2.,*PSI(KCOT=1)4PSI(KCOT))
PSI(KCOT)uGM
WRITE(JPT,2) GM

CALL AUGVOR(AW,CA»CPAUG,GCMyLPANELyY2,Y2,22,82522CP»XCP»YCP,0)

SLOPE(15)=X2
SLOPE(14) Y2
SLOPE(13)=22
SLOPE(12)=GM
SLOPE(11)=GW
IF(KCOT.EQ.1) TGMeGHM
MZ=10

Vs
Vs
Vs

CALL THRUST(LPANELsCPAUG,SNALPsLPANL,ICAM, ICAMRINLEFSNALSIV,IVING,VS
1YRREAK »DCOS»DSINSCVR S IWNGLTIMZ90.904904sCNALP)TFLPINCIsKTHRCHICAHTHVS

2SWPP, IBLCYyGAMP,BREAK)
WRITE(JPT,2) (CVR(I)sI=1,NCS)
DO 905 I=1,NCS

FCel,

IF(CVR(TI}eLTeO0e) FCeu-1,
FCC=1.

CUT=CT(IN*X(14,1)

IF(CUT oLTe04) FCCe=1,
CVR(I)=CVR(TI)eX(14,1)

CU=2 ,*FC*FCC*SORT(ABS(CUTI*CVR(T)})I+ABS(CVR(I))

CVR(I)=FCC*CU
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OF POOR QUALITY

"“IF(KCOT.GE.6) GO TO 905 Vs

DMM(I)=BMR(2,1)+CVR(I)}*X(13,1) Vs
X(155,1)sBMR(3,T)+CL(T]) Vs

905 CONTINUE Vs
. ERR=1, Vs
IF(KCOT.GE.2) ERR-ABS((PSI(KCDT)-PSI(KCDT-I))IPSI(KCOT-I)) Vs
CIF(ERRLLEL0.,03) 60 TO @97 VS
KCOT=KCOT+1 Vs
IF(KCOT.LE.6) GO TO 904 Vs

897 CONTINUE vs
KCT=1 Vs

GO TN 904 Vs

896 CONTINUE Vs
D0 907 I=1,NCS Vs
DMM(TI ) =BMR(2,I)+CVR(I)*X(13,1) L)

907 Y(1,1)=Y(1,1)4CD(I) Vs
DO 913 Iel,LPANEL LA

913 GAMMA(I)=GAMMA(T)+CPAUG(]) Vs
SLOPE(12)=TGM vs

Q00 CONTINUE Vs
Vs

SIOE-EDGE SUCTION AND STREAMWISE VORTEX DENSITY Vs
Vs

CPr(50)=NSUR Vs
CALL GAMAX (AV.CA;LPANI:LPANEL;GAMHA,BREAK,CHORDT’IVING’YCNpCTP; VS

1 CTXS>IWGLT205SE»1) Vs

- DO 188 Iwl,{PANEL Vs
188 GAMX(I)sCA(]) Vs
. DO 1352 1s=1,NSUR Vs
NCWeNW(T,1)4NW(TI,2) Vs

D0 1352 J=1,NCW Vs
Y(44T,J)=SE(151,4) Vs
1352 IF(IWING(I) eNELOeORGNASYM.EQe]) Y(10+4I,J)sDUMT(1,1,J) Vs
COSA=COS(ALP) Vs
SINA=SIN(ALP) Vs
IF(IRL.EQ.1) P=PT*CDSA : . Vs
IF(IRL,EO41) RL=PT*SINA Vs
IF(RL.LT.IoE-5) RL'O.I VS

- IF(LATONE,.O) CALL LATERL(GAMNA;Ah'rCA.LAT»LPANFL:LPANI;DF-NAL, Vs
.'..lYEREAK;DSIN»OCOS;IHINGoIHGLT»NPP,ALP,GAFP.GAP‘B,GAHR:CP,GAF‘X:BREAK;VS
~'.2CHORDT;YCN,SNALP;CNALP,DZY,NLEF;NC],SVPP;IBLC;CFF.IV’ICAF,ICAHB, vs
3 KT:PC:SE;ICAFT;NVLI:NVLZ;DHH:ZZCPpHZpNAUG) Vs

DO % I=1,LWF Vs

5 SCHITI)=GAMMA(TY) Vs
IF(LAT.NEL(~1)) GO TO 1350 Vs

00 1351 I=1,NCS VS
1351 GAMP(I)aCD(I) : : Vs
1350 CONTINUE Vs
IFWLAT.EQs(~1)) 6O TO 117 Vs

151

2991
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118
117

914

41

DO 118 I=1,LWF
SCH(I)=0.
CONTINUE
LATTeLAT

IF(NASY”.EOOIC‘ND.L‘TONEOI, LATs-]

D0 914 I=1,NCS
CT(I)=ABS(CT(IN)
CL(I)sDMML(I)
RETURN

END

FORTRAN NLSTIN

SUBROUTINE THRUST (LPANEL,GAMMA,SNALP,LPAN1,ICAM,ICAMB,NLEF,NALY
1IVyIWING, YKsDCoDSsCSUs TWGLTsKZsPsBKyRLyCNALP,FLPHNC1yKTHRC»ICAMT,

2 SWPP,IBLC)GAM,BREAK)
TD CALCULATE L.E. THRUST

DIMENSION SWPP(651)sGAM(1)»AN(50)»OW(50),RREAK(6,1)
DIMENSION GAMMA(I),SNALP(1),YK{651)»DC(652)505(651),CSUIT)
DIMENSYION CNALP(L1)sFLP(651)sRC(621LY»ICANT(])

Vs
Vs
Vs
Vs
Vs

DIMENSION ICAM(I),NLEF(1),NAL(1),IV(1),IWING(Y1)»IWGLT(21),LPANTIL]) VS

COMMON /GEOM/ HALFSW, XCP(200)1,YCP(200),2CP{200),XLE(100),YLE(10Q),VE

1XTE(100),PST(30),CH(100),XV(200),YV(200),SN(651552),XN(200,2)5YN(2VS
20092) 9 IN(20052) sWIDTH(655)pYCON(51) s SWEEP(100) s HALFB(6)»SI(6»3155)VS

COMMON /AFRO/ AMsByCL(SO0),CT(50),CD(50),CP(50)
COMMON 7CONST/ NCSpNCV-H1(695) MIW1(65255)9MIW2(652,

INFPIO)sNW(652)

COMMON /EXTRA/ LPN(b)oNS(b)oICNLF(b)
TATTHNCUE) )NWINC(A)p TPOSCE) s TALP s DUMT(3,6515)9HALFBH(6)

)y NJUW(G6»D) ),

ITWSTU(6)» IST(6)sNGRDHHEIGHT,

COMMON fSCHEME/ C(2)sX(15541)9Y(15,41)s SLOPE(15)5XL(2,15),XTT(41),VS

1XtL(4l)
COMMON /INODUT/ INPT,JPT

COMMON /FUS/ XF(ZO).XCF(ZO):RF(ZO)’SNP(5)20):XLEF9XTEF.UARD(ZO):
INCUM)NFyNTHCSF(5910)sXAS(E)aNKF(5)sFOsFLOsKFsNTL»LWFsWKN,ROX»XU

NASYM=YCON(50)
XREF=CL(50)

GRO=0.

IF(KZ.NEL.10) GO TO 41
XD=SLOPF(15)
YD=SLNPE(14)
ZD=SLOPE(13)
GM=SLOPE(12)

CONTINUE

1F(XZ.,EQel) CFF=PSI(29)
FPC=0,

1F(KZ.EQel) FPCw2,2%SQRT(CFF)
NL =1

LGs=1

IF (NGRD +EQ0. 1) LG=2
BleB

P1+3,14159265
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3040
3041
3042
3043
3044
3045
3046
3047
3048
3049
30%0
3C%1
3052
3053
3054
3055
3056
3057
3058
3059
30¢0
2061
anene
3063
30¢4
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3060
3067
3668
3069
3070
30N
3072
3073
3074
3075
3076
3077
30978
3079
3080
3001
30¢€2
3083
20084
30905
3086
3087
3088
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L Zat ™ : -
ER NS

OF POOR QuaLjty

78=0, VS 3089
YBsBREAK(1,1) VS 3090
YBBsBREAK(1,1) vs 3091
IF(NASYM,EQ.0) GO TO 71 Vs 3092
YBaYK(1,NC1) VS 3093
YB8=Y8 VS 3094
IF(NC1.E0.1) GO TO 71 VS 309%
NC1laNC1l-1 VS 3096
DO 72 I=1,NCll VS 3097
ZBs7B4(YK(1,T)=YK(1pT+1))#DS(1,141) ' VS 3p0¢g
YBBsYBB4{YK(1,I)=YK(1,I41))*DC{1,1+1) VS 3099
YBsYK(1,1) VS 3100
CONTINUE Vs 3101
IPMe] Vs 3102
L=l Vs 3103
KM=] ’ Vs 3104
KP=l : Vs 3105
DO 1 I=1sNCS Vs 3106
CN=NW(L,1) vs 3107
CS=DC(L,IPM) Vs 3108
SS=DS(L,IPM) Vs 3109
J1w2 vs 3110
NZel vs 331
IF (NLEFIL).EQ.1) J2Z=1 vs 3112
IF (NLEF(L).EQ.1) NZ=2 © VS 3113
Kel : VS 3114
FCOS=COS({SWEEP(KM)) Vs 3115
FTAN=SIN(SWEEP(KM))/FCDS Vs 3116
TSWsFTAN Vs 3117
CSTeCS vs 311
IF tNW(L,2).EQ.0) GO TO 3¢ VS 3119
IF(L.EQe1) T1aKM+NS(L) vs 3120
IF(L.GT.1) T1aKM+NS(LI-NS(L-1) vs 3121
CHL=CH(KM)+CHI(I1) Vs 3122
GO TO 51 vs 3123

CHL=CH(KM) Vs 3124

CONTINUE VS 312°%
SRT=SQRT{CH(KM) /CHL) VS 3126
B8B=8 vs 3127
12«1 vs 3128
IWs=1 VS 3129
MM =0 Vs 313¢
NM=NUW (K, 1) Vs 3131
A=0. Vs 3132
BM=0. Vs 3133
KCHa KM VS 3134
IP=1 : ’ Vs 3135
IF (KF ,EQ. 0) GO TO 90 Vs 3136
XOeXLE (KCH) : Vs 3137
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95
90

74
73

200

21

22

YOsYBB+(YLE{KCH)-YB)*CS
20sZCP(KP)+ZB+(YLF(KCH)=-YB)*SS

CALL UNVF(BsXQyYOsZQyAW,B¥,CS,SS)

D0 91 IQ=1,NTL

IXsIO0+LPANEL

IF(KZ.NEJO) GO TO 95

AsA+AW (IO *GAMMA(IX)®E,

60 TO0 N

AsA+BW(TOISGAMMA(IX)*B.

CONTINUE

CONTINUE

IA=0.

YA=BREAK(Ks1)

YAA=BREAK(K,1)

IF{(NASYM.EQ.0) GO TO 73

YA=YK{KsNC1)

YAA=s YA

IF(NC1.E0Q.1) GO YO 73

NC1leNC1l-1

DO 74 J=1,NC11
ZAsZA+(YK(KsJ)=YK(KyJ+1))2DS(KyJI+1)
YAAsYAA+{YK(KsJ)=YK(K,J+1))*DC(K,J+1)
YA=YK(Ksl)

CONTINUE

YAP=YA

YAAP=YAA

IPNe=]

FORMAT (5(6X,14))

DO 30 NMNs=l,LPANEL

ISNs=1

ND=NW(Ksl)

€C0SD=DC(KyIPN)

SINN=DS(Ky IPN)

JuNN-MM
IF(NN.GT.LPANL (K)o AND.NNJLE.LPN(K)) GO T0 21
60 TO 22

NDeNW(K,2)

IF (NN «GT. LPANL(K) ANDJNN.LELLPN(K)) ISNe2
CONTINUE

FN=ND

NK=ND
IF(NN.GE.LPANLIK) cAND NN.LT.LPN(K)) NK=NW(Ky2)
IF(NNoEO.LpN(K)oAND.NN.LT.LPlNEL) NKsNW{K+151)
X1uXN({NNy;1)=XLE(KCH)
X2sXN(NN)2)=XLE(KCH)
X12=XN(NNp2)=XN(NN»1)

ISM=2

FC=1l.

IF (IV(K).EQ.1) ISNMe=])
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36
37

31

40

&5

18

19

ORIGINAL PAGE 1o
OF POOR QUALITY

TF(NASYM,EQ,1) ISMs]

DO 35 LM=1,ISM

IF(KZ2 NEsO+ANDLM,EQ.2) FCe-1,
IF(KZ,EQ,10) FC=1,

IF(LM.EQ.1) GO TO 36

Nl=1

60 7D 37

N1s=2

CONTINUE

DO 35 KKs=1,LG
IF(ABS(CS-CDOSD).GT.0,001) GO TO 31
IF(ABS(SS—~SIND)«GT.0,001) GO TO 31
IF(NC(K).GT4sl) GO TO 31
IF(LM,EO.1.ANDKKJEQs1) GO TO 40
CONTINUE

PS=SIND

PC=COSD

0S=SS

QCs=CS

GO TO 45

PS‘O.

PC=1l.

0S+=0,-

0C=1,

CONTINUE

Y122 YN(NNy2)=YN(NN,1)
712%7N{NN9p2)~ZN(NNs1)+Y12%PS
Y12=Y12%PC
YC=(=1.,)**N1%(YBB+(YLE(KCH)-YB)*OC)
Yi=YAA+(YN{NN,1}-YA)®PC~Y(C
Y2eYAA+(YN(NN;y2)-YA)®PC-Y(
XYK=X1%Y12-Y1%X12

IF (KK LEO. 1) GO TO 18

2Co=2.%(2CP(KP)+ZB+(YLE(KCHI=YB)*QS+HEIGHT)+ZCP(KP)+ZR+(YLE(KCH]}~

1YB)*QS

GEw=-1,

FCONe=1,

G0 T0O 19
IC»ICP(KP)+2B+(YLE(KCH)~-YR)*QS
GE=l,

FCON=Q,
712ZN(NN»1)=ZC+ZA+(YN(NNy1)-YA)*PS
Z2=IN(NNp2)=2C+ZA+(YN(NN,2)-YA)*PS
XZJ=X1%712-71%X12
UCOM=-21%Y124(-ATT)ISFCON
Y21=Y1%212-71%Y12
ALRLoXYKEXYK+XZJI*XZJ+B1eYZI*Y2Y
R1B1sSORT(X1¢X1+B1%Y1#*Y1+B1%Z1%71)
R2B1=SQRT(X2%X2+B1*Y2%Y2+4R1%722%22)
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3189
3100
3191
3192
3103
3194
3165
3195
3197
3198
3199
3200
3201
3202
3203
3204
3205
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3207
3208
3200
3210

- 3211

3212
3213
3214
3215,
3216
3217
3218
32169
3220
3221
3222
3223
3224
322%
2226
3227
3228
3229
3230:
3231
3232
3233
32134
3235
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OF POOR QUALITY

UUBI'(XZ‘XIZ*BI‘YZ*YI2+81*12*712)IFZBI—(xl‘XlZ*Bl‘Yl*Yl2#81*11’712VS
VS

1)/R181
G1B1=(1.-X1/R1B1)/(Y1*Y1+21%71)
62B18(1.~X2/R2BL)/(Y2%Y2422%72)
F1eUUBL#(UCOM+XYK)*GE/ALR]
F2e(~-Y2%G2B1+Y1¢G1B1)*GF
F3a~XZ7JRUUBL/ALRI*(=1.)**N1
Foe(72%G2B81-Z18G1R1)%(~1,)%"N]

IF(KZNE.OJANDLIVI(K) o FQe0) GO TO 14

IF(KF.EQ.0) GO TO 14
IF(IP.NE.,1) GO TO 14
F2w-Y2%G2B1*GE
F4u22%G2B1%(=1,)¢*N1

14 CONTINUE
APu((F14F2)%QC~(F3+4F4)*QS)*SN(K,

BP-((F1+FZ)‘OC—(FB#F#)‘OS)‘SN(K:J:ISN)‘GAM(NN

BM=B3M+BP
AsA+AP
35 CONTINUE
IF(NN.LT.NM) GO TO 16
IF(NN,EQ.LPANEL) GO TO 30
IVsIW+l
17=17+1
IP=sIP+l
HMaNM
NM=NM4+NK

IF(IUING(K).NE.O.AND.IH.EO.(IUING(K)#I)) GN T 17
IF (NN EOJLPANL(K) ORJNN,EOLLPNIK])) 60 7O 10

Js

TE(YLE(IZ)4LT.YK(K,IPN)) GO TO 16

17 CONTINUE
NJ=0

IF(NASYM.EOL1.ANDJIPNJLT(NC1) NJ=1

IF(NJ.EQ.,1) IPN«JPN+1
Z2AsZA+(YK(Ky IPN)=YA)SDS(K,IPN)
YAASYAA+(YK(K,IPN)~YA)*DC(K,IPN)
YAeYK (K, IPN)

IF(IVING(K) ¢NELO +AND. IV EQ. (IWINGIK)+1)) GO TOU 23

GO TO 24
23 IF (IWGLT(K).EQ.1) GO TO 24
10 ZA=0.
YA=BREAK(K, 1}
YAASBREAK(Ks1)

IF(NASYM.EOL1oANDJNN.EQ.LPANL(K)) YA=YAP
TF(NASYM.EQal o ANDJNN.EQ.LPANL(K)) YAA=YAAP
IF(NNJEQ.LPN(K) (AND K.LT+6) YA®BPEAK(K+1,1)
IF(NNJEQ.LPN(K) ¢ AND Kol T4 8) YAA¥RREAK(K+1,1)
TIFE(NN.EQ,LPANL(K) sORNNLEQ.LPN(K)) 6O 70 24

IF (IMGLT(K).NE.2) GO TO 24
ZASYK(KsNC{K)I=21¢DS(Ks1)
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ISN)®GAMMA (NN)SCH(12) /FN*FC
YeCH(IZ)/FNIFC

Vs
VS
vS$
Vs
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Vs
Vs
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OF POOR QuALITY

. YAASYK(KsNC(K)=2)8DC(K,1) VS 3285

o YA=YK(KsNC(K)=2) VS 3286
24 CONTINUE VS 3287
"7 IF(NJGONE.1) IPN=IPNel , VS 3288
.. "IF (NN .EO. LPAN1(K) o.ORe NN ,EQs LPN(K)) IPN=l VS 3289
."16 KH=0 VS 3290
" IF(NN.EOJ.LPANY (K)o AND NN NEJLPN(K)) KHel VS 13291
i " IF(KHeEQ.1.ANDeK<FQel) IWsIW-NS(K) VS 3292
S IF(KHeEQe1.ANDKoGTWl) IWeIW=NS (K)+NS(K=1) VS 3293
. IF(NNJEQ.LPAN1(K)) IPe=] VS 3296

U IF(NNGEQeLPN(K)) IP=l VS 3295
30 IF(NNJEOJLPN(K)) KeK+l VS 3296
.7 JF(KZNELO) GO TO 61 VS 3297
IF (IALP .EQ. 1) GO TO 65 VS 3298

" XCw0e vS 13299

. IF(ICAM(L)<FOQ.3) XCuXLE(KM) VS 3300
' IF(IMING(L)«NE.O.AND.I.GTLIWING(L)) GO TO 68 vS 23301

T IF(LeFQel +AND., ICAMB.EQ.1) GO TO 70 vs 3302
CALL 2CRIXCsYLE(KM) »CAM»ICAMsXCrLs15CHLSDZDY»IST,TSW) vs 3303

IF (NLEF(L).EQ.0) GO TD &2 VS 3204

IF (KPoGEMIWLIL)J7sNL) ¢ANDKP.LESMIW2(L,JZHNL)) GO YO 60 VS 2305

G0 TO 62 VS 330¢

60 CAM=sCAM4FLP(LsNL) Vs 3307

- 60 TO 62 : VS 3308
YC=YLE(KM) vs 3309
LXCuXLE(KM) vsS 31310

S CALL ‘2ZCDX(XC»YCoCAM,DZDY) Vs 3311
.62 ALPTeSNALP(I) Vs 13312
.77 60 YO 63 VS 3313
65 CAM=0, VS 13314
o ALPTel, Vs 2113
. 60 TO 63 VS 3316
.68 CAM=0, Vs 3317
. ALPTsSNALP(I) VS 3318
IF{ICAMT(L).EQ.0) GO YO 63 vS 13319
ICT=ICAMT (L) VS 3320

CALL ZCR(XC,YLE(KM),CAMyICAMpXCoLyICTsCHLHDZDY,IST,TSV) vs 3321

~ IF(NLEF(L).EQ.0) GO TO 63 vs 3322
IF(KPoGEMINL(LJZsNL) ANDKPSLESMIW2(LsJZsNL)) GO TO & VS 3322

GO TO 63 VS 3232%

"4 CAMsCAM+FLP(L,NL) VS 332%
G0 TO 63 VS 337%

61 2C=I1CP(KP)+ZB+(YLE(KM)=YB)*DS(LyIPM) VS 3327
YC=YBB+(YLE(KM)=YB)2DC (L, IPN) VS 3328
XCoXLE(KM) VS 3229
DSS=DS (L, IPM) vs 3330
DCC=DC(Ls1IPM) : VS 3331
IF(KZ.EQ0.10) GO TO 52 VS 3332
__1F(KZ.EQ.1) GO TO 64 VS 3333
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ALPT=0,
'CST'IO
~CAH'°0

. JF (NLEF(L).EQ.0) GO TO 63

b

IF (KP.GE.HJUI(L’JZ,NAL(L’).AND.KP.LE.HJVZ(LoJZ’NAL(L))) CAMsFLP vs

1(LNAL L)) Vs
’IF(NL.EO.NAL(L).AND.HJVZ(L»Z;NAL(L))oE0.0) CAM=FLP(L,NAL(L)) vs
60 TO 63 VS
CONTINUE Vs
‘MBT=0. VS
BX=ABS (BK) vs

.- RX®ABS(RL) Vs
" CSKsSWPP(LsIPM) Vs
" PReP Vs
© NSSeNCS Vs
IF(IBLCLEQ.1) PReP#*(1,~CSK*FPC) Vs

63

IF(BYXe6To0,001 o4OR. RXeGT.0.001) CALL WBETA(XC»

YCs2CsHBTsDSSs0CCs VS

18K.RL9HALF8’XLL9XTT;NSS.IV,IUTNG;YK.IHGLT;NASY#.NCIoDSpDCpL’BREAK)VS

ALPT-PR‘(ZC‘DS(L:IPH)*YC‘DC(LpIP”))IHALFB(I)#BK‘DS(LplPH)

1kM) ~XREF)/HALFB(1)®DS(LsIPMI+WRT
CAM=0,

CST=1.

CONTINUE

WN=0,

IF (KF .EC. 0) GO TO 93

. VK'O.

93

52

56

53

G=0.

IF (BK «GT. 0.01) G=GBO

HPsl

1F(KZ.,EQ,0) MP=0

CaAtLL FUSVUL(B)XODYO)ZOtHN9“K)G)1)HP:CS»SS)
CONTINUE

IF(K27.E0.0) X(1%5,I)aALPTECST=CAMSCNALP(T)¢WN
AnA/B . +ALPTHCST-CAM®CNALP(I)+WN
BMuBM/ 8. +ALPT*CST+WN

G0 TO 53

AAsQO,.

00 56 J=1,2

IF(J.EQ0.2) YC==YC
WsVLCTY(XCsYCs2Cs XDsYDsZDsGMsB)
AAsAA+W

WeAA

CL(T)=W

AsA/B.+V

CONTINUE

A=A*SRY

BM=BM&SRT

TT=sSORT(FTANSFTAN+BS)
THRT1=A/(CN*TT)
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54
55

101

,.t

X i

-

CRITH:
OF POO

"
=
-

,) t...f

Us

T1°BM/ (CN*TT)

IF(KZ.E0,10) GO TO 9¢

ALl1=0,

IF(ABS(T1)eGT.04) AL1=(THRT1/T1-1. )*ALPT
IF(ICAM(L)«EQ.0) AL1=0.

CD(I)=THRT]

IF(KZ NE.O) GO TO 69
X(12s1)=0.5%PI*SORT (1, ~AMSAMCECOS*FCOS) /FCOS
CT(I)=X(12,1)*THRT1*THRT]

FCCe1,

I’(Tl LT 0.) FCC"I.

CLITI)®X(12,1)¢T1#T1sFCC

CU=CT(I)

CM(1)=0.

GO TO 55
CUSPI/2.*%SORT(1,~AM®AMSFCOS*FCOS)*THRTI*THRTYI/FCOS
CONTINUE

IF(KTLEQ.0) GO TN 7%

JF(KZ,EQ.10) GO TO 75

IF (ICNLE(L).EC.,0) ROC=RC{L,1)

IF (ICNLE(L)«EQ.1) ROC=RC(L,1)/CHL

IF (ICNLE(L).EQ.2) ROC=RC{L,I)
ST=SORT(1.~AM*ANSFCOS*FCOS)

BX=ALPT*CST+AL)

BY.OC

AS=P1/72.

BXX=ALPT*CST

BYY=0,

ASS=0.5%P1]

IE(ARS(THRT1).GT40s) BYsBX#SQRT(2,*ROC)I*FCOS/(ST*THRT1)
BYX=BY

BY=AY=-ALl

AS2=0.5¢P1

8Y2s—-B8YX~AL1

IF(ABS(BY2) 4L Tels) AS2=ATAN(BY2/SORT(1,-BY2%8Y2))
ASS2=0,5%P1

BYY2s-BYY

IF(ABS(BYY2)elToels) ASS2eATAN(BYY2/SORT(1.-RYY2¥BYY2))
IF(ABS(BY)oLTsls) AS=ATAN(BY/SORT(1.-BY*BY))
IF(ABS(T1)eGTo0os) BYYuBXX#SORT(2,*#ROCISEFCOS/(ST#T1)
IF(ABS(BYY)elToele) ASS=ATAN(BYY/SORT(1.-BYY*RBYY))
C3=THRT]

FORMAT (6X914,6F10.9%)

Al=0.

A2=ATANCALPT/CNALP(I))

ALSS=A2=ASS

A33sSINCALSS)

All=0,

TF(ABS(ALPT)aGTelaE~6.ANDCA24GT4ASS) Al1lesT1%A33/ALPT
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3403
3404
3405
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3431



75

69

81

80

IF(ABS(ALPT)eGTeleE=6,ANDA2.LT,ASS2) Al1eT1#SIN(A2=-ASS2)/ALPT
ALS=A2-AS

A3=SINCALS)+ALL

ALP1sALPT+ALL '
TF(ABS (ALP1)eGTelaF=6oANDeA2.GT4AS) AleTHRTI®A3/ALP]
IF(ABS(ALPY) eGTeleE=-6sANDA2eLToAS2) AleTHRTI®(SIN(A2-AS2)+ALY)
1/7ALP1

THRT1=Al

Ti=A11

FCR=1,

IFIT1.LT.0.) FCRe=-1,

CL(INI =0, 5%PI*ST*T1%T1/FCOS*FCR

CO(I)=THRT]

CUPI/2.#ST*THRT1*THRT1/FCOS
CM(T)ePISROC*FCOS/ST

B0=AS2%*180,/P1

AQ=AS*180,/PI

WRITE(JPT»101) I»B0,A0,C3,THRT1)ALL,CU
CONTINUE

CO(I)=THRT]

FCR=1,

IF(THRT1.LT.0.) FCR=~1,

CSU(TI)eCU*FCR

CONTINUE

KMesXMe])

KPsKP+NW(L,1)

IF(I.NELNS(L)) GO TO &0

IF(NM(L,2).E0.0) GO TO 80

IF{L.EO.1) GO TO 81

KMeKM+NS(L)=-NS(L-1)

KPeKP+ (NS(L)=NS{L~-1))*NW{L,2)

G0 TO 80 .

KMaKM+NS (L)

KPeKP+NSIL)*NW(L,2)

CONTINVE

IF ((KPeNWIL 1)) oGToMIW2(L»JTIsNL)) NLuNL4L
IF(ILEQ.NS(L)) NL=1

IF (IWING(L)JNE«OJAND Y. EQJIWINGI(L)) GO TD 2
IF(I.EQ.NCS) GO TO 1

IF(I.EQ.NS(L)) GO TO 2
IF(YLEC(KM) LT, YK(L,IPH)) GO TO 1

CONTINUE

NI=0

IFINTCEQ.1) IPMu]IPM+]

7828+ (YK(L,)IPM)=YB)*DS(L,IPN)
YBBaYBB4(YK(Ls IPM)=YB)*DC(LyIPM)
YB=sYK(L,IPNM)

IF (IVINGCL)«NE.OJAND.IEQ.IVING(L)) GO TO 2%
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3432
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OO

25

26

11

7
8
9

IF(I.EQ.NS(L)) GO TO 25
60 TO 26
IF (IWGLT(L).EQ.1) GO TO 26
18=0,
YB=BREAK(L»1)
YBB=BREAK(L+1,1)
IF(TeEQoNS(L)«ANDoLoLTe6) YBeBREAK(L+1,1)
IF(TIEQNS(L).ANDL.LT.6) YBB®BREAK(L+1p1)
IF(I.EQ.NS(L)) GO TO 26
IF (IWGLT(L).NEL,2) GO YO 26
ZBsYK(L,NC(L)=-2)*DS(L,1)
YBBeYK(LsNC(L)=2)%DC(L»1)
YB=aYK(LsNC(L)=2)
CONTINUE
IF(NI.NE.1) IPMeIpPK+l
KQ=sKP+NW(Ls1)=1
TIF(KQO EQeLPANL(L) ORKOJEQLLPNIL)) IPMu]
IF(ICEQ.NS(L)) IPMu]
IF(ILEQ.NS(L)) L=t}
WRITE(JIPT,11) (CD(J)pJ=1,sNCS)
IF(K7.EQe10) WRITE(JPT,»11) XDyYD,»2ZD,GM
IF(K7.EQ,10) WRITE(JPT»11) (CL(J)»J=1,NCS)
FORMAT(EF10.5)
RETURN
END
FORTRAN NLSTIN
SUBRDUTINE GAMAX (AW,CAsLPAN1,LPANELyGAMMA,BREAKSCHORDT,IWING
LyYCNSCTIPHCTX»IWGLT9K2Z,SF»1B)
TO CALCULATE SIDE-EDGE SUCTION AND STREAMWISE VORTEX DENSITY
DIMENSION SE(356,1)

DIMENSION AW(1)sCA(1),GAMMA(L)»BREAK(6,1)sLPANI(Y)INGLT(L)IWING(VS

1
DIMENSION CTIP(651)9G6(651592)sCHORDTL61)sYCNI{6,1)
DIMENSION A(15)sF(15),THETA(1%)

COMMON /GEOM/ HALFSW, XCP(200)sYCP{200),2CP(200),¥LE(L10G),YLE(100),VS
IXTE(100),PSI(30),CH(I00),XVI200),YV(200),SN{69s1552),XN(200,2),YN(2VS
20052)»ZN(20052) sWIDTH(655),YCON(S1)»SWEEP(L00)sHALFB(E)»SJI(653155)VS

COMMON JAERQO/ AMyB,CL(%50)»CT{(50),CD(50)sCH(50)

COMMON /CONST/ NCSsNCWsML(695)sMINL(69295)sMIN2(692,5),NIWI{6,5),

INFPL6) »NW(6,2)

COMMON /EXTRA/ LPN(E)sNS(6)sICNLE(E) sITWSTI6)»IST(O)sNGRDIHEIGHT,

1ATTONC(6) s NWING(6) s IPOS(6), IALPSDUMT(356515), HALFBH (6)
COMMON /ZINOUTZ INPT,JPT

FORMAT (1X,I4»8F10.5)

FORMAT (9F10,5)

FORMAT (814)

PI=3.14159265

NASYM=YCON(50)

NSUR=CM(50)
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1507
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3526
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11

10

XREF=CL (50)

NK=0

MKe=LPAN1(1)

N=l

D0 1 I=1,NCS

IPS1=IPOS(NY/1O
1PS2=TPOS(N)~-IPS1#*10
NCWeNW(Ny1)+NW(N,2)

NAs=]

SUMI=O0.

NWWeNW(N,1)

ISN=1

FNsNW(N,1)

N1sNWWel

DO 2 J=1l,NWW

KKeNK +J

IF (NA JEQ. 2) KKuMK+J

Fd=J
THETA(J)=(2%FJ=14 %P1/ (2.%FN)
FIJ)mGAMMAIKK)S®SN(NsJ» ISN)
CONTINUE

THETA(N1)ePI

00 3 J=1,N1

A(J)=0,

Fd=J

DO & Ks]l,NWW
ACIsA(I)+F(K)*COSIIFJ=14)*THETA(K))
IF (J JEQe 1) A(JISA{J)/FN

IF (J oNEe 1) A(J)mA(J)*2,/FN
CONTINUE

DO 10 K=1,4N1

KKsNK+ K

IF (NA JEQ. 2) KK=MK+K
SUMsA(1)}Y¢THFTA(K)

00 11 Js=1,NW¥W

FdnJ
SUMsSUM+ACJI+1)*SIN(FI*THETA(K))/FJ
12«1

IF (NAGF042) I7=14NKS(N)
SUNa=0,5¢CH(TIZ)Y®SUM+SUNMT

IF (NA +EQe. 1 oANDs K o4EOQs N1) GO TO 10
AW (KK ) =SUH

CONTINUE

IF (NA (EQ, 2) GO TO 31

IF (NCW.EQ.NW(Ny1)) GO TO 31
NWWeNW (N»2)

NA=NA+l

ISN=2

FNaNWV
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31

19

72

73

74

7

ORIGINAL pagr 15
OF POOR QuaLiTy

SURIsSUM

G0 T0 6

CONTINUE

NKsNK+NW(N,y1)
NK=MK+NW(Ns2)
IF(I.NEJNS(N)) GO TO 1
NKsL PN (N}

MKt PN(N)

IF(NS(N) ¢ NE,NCS) MK=LPAN1(N+1)
IF(T EQ.NS(N)) N=N+l

NK1=0

DD 999 Ns=1,NSUR
IPS1=IPOS(NY/Z10
I1PS2=1POS(N}-IPS1#10
NK2=LPAN1(N)

K2 = NC(N)

DO 12 Ie1,K2

MaM1(N,1)

FMaM

MMeM-]1

NCWsNW(Ns1)+NW(N,2)

DO 14 J=1,NCW

IF (IVING(N) NEJOJAND ILEQ.NWING(N)) GO TO 72
IF(NASYM.EO.1.AND I EQ.1) GO TO 73
IF(ILEQOLMCI(NY) GO TO 72

G0 TO 71

CONTINUE .
Ius=]

I1P2=1

IF(I.GTNWINGIN)) IW=2

IF (T.GTJNWING(N)) IPZ=3
G0 7O 74

Tws=2

IpZ=3

CONTINUE

G(NsJ» IN)=0,

CL{J)=0,

CONTINUE

IK=0

IS=0

HAR=HALFB(N)

AA==1,

BR=BREAK(N,I)

IF (NASYMEOe1,AND<BREAK(NsI)elTeOo) HAB=ABS(RREAK(Ns1))
IF (J.GTNW(N,1}) GO TO 16

NKeNK1

LK=0
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95
%0

91

92

16

98
17

98

13
99

MKsNW(Ns 1)

IF (I1.GT.NWING(N)) GO TO 95

IF (IPS1 .EQ, 2) ISw=l

IF (IPSY .EQ. 1) GO YO 90

IF (IPS1 .EQ. 2) GO TO 91

60 7O 17

IF (IPS2 JEQ, 1) GO TO 92
HAB=HALFBH(N)

IF (IMGLT(N)EQe2) HAB=WIDTH(N,I)
IF (IWGLT(N)<EO.2) BR=0,

60 Y0 17

HABsHALFBIN)

60 YO 17

HC=HALFBH(N)=HALFB(N)
AA=HALFB(N) /HC

BBeHALFBH(N)/HC

HAB=HC

IKsl

FI=2.

G0 TO 17

NKeNK?2

MK=NW (Ns2)

LKeNW{N,1}

JI=J-NW(N,1)

IF (1.GT.NWING(N)) GO TO 96

IF (IPS1 .EOes 1) IS=l

IF (IPS1 .EQ, 1) GO 7O 61

IF (1PS1 .EO. 2) GO TD 90

GD TO 17

IF (IPS2 EO. 2) GO TO 92

60 T0O 90

IF (JoEO1.ORJEQ.(NW(N,1)¢1)) GO TO 98
G0 TO 99

CONTINUE

00 13 JP=l,MM

FJmipP

YCON(JP)sCOS(FJI*PI/FM)

Yo 5¢WIDTH(N,I)#(1.~YCON(JP))+BR
PSIC(JP)=SORT((BB=Y/HAB)*(Y/HAB=AA) ) *FT
CONTINUF

Ll1aNK+J-1K

L2sL1+MK

L3=L24MK

SH=0,

IF(NASYMEQe1.AND.T.EQe1) GO TO 46
IF (IK .EO0. 1) GO TO 46

00 41 LO=1,MM

LP=L)14 (LO~1)*MK

AA=1,
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42
a1

46
47

28
27

44
43

26
30

22 CACLLY=CACLLY*AWCLL)I*PSTI(K)*®YCONIXK)/(WIDTH(N,I)#SJI(NyKsI)%SJI(Ns
1K, 1))

20

DO 42 LS=1,MN

LNsL14(LS=1)#*MK

IF (LS .EQ0. LO) GO TO 42

AASAA* (BREAK(N,I)=YCPI(LN)})IZ(YCP(LP)=YCP(LN))
CONTINUE

SMaSM+AA®AW(LP)SPSI(LQ)

GAMAO=SH

60 TO &7

GAMAO=0,

CONTINUE

IF (IS .FQ. 1) GO TO 26

IF (IWINGIN) NE.OAND.I.EC.NWING(N)) GO TO 28
IF (1.EQ.NC(N)) GO TO 26

GO 10 27

IF(J.GT.NW(N,1)).AND.IPST.EQ.2) GO TO 27

GO TO 26

CONTINUE

SM=0,

00 43 LO=]1,MM

LP=L1+4(LO=-1)%NMK

Ab=l,

DD 44 LS=1,MM

LNsL14(LS=-1)eNMK

IF (LS .EQ0. LQ) GO TO 44

AASAAS (RREAK (N, T41)=YCP(LN))/ZLYCPILP)=-YCPILN))
CONTINUE

SHaSM+AASAW(LP)I*PSI(LO)

GAMAN=SHM

G0 TO 30

GAMAN=OQ,

DO 18 KmlpMpM

LL=NK4 (K=1)*HK+J=-LK

TAN (XN(LL»2)=XN(LL»1))/ZLYNILL»2)-YN(LL,»1))
CA(LL) =0,

DO 20 KKs=sl,MM

LIsNK+(KK=1)8NMK+J=~LK

IF (KK .EQ. K) GO TO 22

CACLL)SCACLL) #2.% (=1 )¢ (K+KKI*AW(LIV*PST(KK)}/Z(WIDTH(N,
1)=-YCON(K)))

GO 70 20

CONTINUE
IF (IK +EQ. 0) FK=YCP(LL)/(HAB*HAR)

IF (IK.EO.1) FKe=(1,=2.%(YCP(LL)-HALFR(N))/HAB)/(0.5¢HAB)

Vs

IY*(YCON(KKVS

VS
Vs
VS
VS
VS
Vs
v§

CA(LL)=CA(LL)+GAMAC*®(=1,)#*K/(14=YCON(K))/WIDTH(N,I)~ GAHAN*(-I.)‘*VS
1(MeK) 7 (1o ¢YCONIK) ) /WIDTHUN, I)#AWILL)*FK/PST(K)

CACLL)=CACLL)/PSTI(K)

IF (IWINGIN).NE,OAND.T.EQ.NWING(N)) GO TO 51
IF (I.EQ.NC(N)) GO TO %0
IF(NASYM.EQ.1.ANDeI.EQ.1) GO TO SO

60 TO 18
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51
S0

IF(J.GT.NW(N,1).AND.IPS1.EQ.2) GO TO 18

CONTINUE
IF (CHORDT(N,IPZ).LE.0.,001) GO TO0 18

 JF(NASYM.EQs1+AND I4EQ.1) GO YO 78

78
18

24
23

76
77

86

8%

87

14
12

999

GéN;S;{H)'G(NoJ’IU)OAH(LL)‘PSI(K)‘(—l.)‘0(¥+H)I(I.OYC0N(¥,)
6 8
G(NQJtIH)-G(N.J.IU)+AV(LL)‘PSI(K)‘(-1.)ttklllo-YCON(K))
CA(LL)=TAN®GAMMA(LL)+CALLL)

IF (JJEQ.NW(N,1)) NK1sLL

1IF (I.EQ.NC(N)) GO TO 23

1F (IUING(N).NE.O.AND.I.EO.NHING(N)) G0 7O 24
IF(NASYM.EO.1,AND.I.EQ.1) GO TO 23

60 7O 14

IF(J.GT.NN(N,]).AND.IPS].EQ.Z) GO TO 14

CONTINUE

If (CHORDT(N,» IPZ) LE.0.001) GO T0 14

TF(NASYM.EC.1.AND.T.FQ.1) GO TO 76
G(NoJoIH)-Z.IHIDTH(NpI)‘G(NpJ:IU)*O.5‘(-1.)*'N‘GAHAOIHIDYH(N.!)
G0 YO 77
G(NOJDIH)'ZO/“IDTH(NDI"G(N'JOI")’Ocs‘('1l"‘"‘GA"‘N'HIDTH(N!I)
CONTINUE

IF (IK.EQ.0) G(NoJoIV)-G(N.J;IV)‘SORT(HAR)12.82842712‘
1IF({IK.EQ.1) G(Nan!U)-G(N-Jnlw)‘SORT(HAB)Ih.

IF(IW.EQ.2) DUMT(IB,NsJ =GNy Iy IV)

1F(IV.E0.,2) GO YO 14

IF (IWING(N)<NE.O) GO TO 85

SE(IBsNsJI=G(Ns I, IV) -

G0 TO 14

1F (IPSI.EO.Z.AND.J.GT.NH(N;I)) 60 TO 87

IF(IPS1.E0.,1) GO TO 87

GO TO 86

SE(IBsNsJ)=0.

G(N,J,IW)=0.

CONTINUE

NK2=LL

CONTINUE

NK1sLPN(N)

CONTINUE

IF(KZ NELO) RETURN
CTP'O D

CTx=0,

SUMM=0,

JP=0

MMs0

DO 1000 N=1,NSUR
HK-LPANI(N)-NU(NQI)
KCHaNS (N) MM
NCWsNW (Ns 1) #NW (N, 2)
W=l
XF(NC(N).NE.NUING(N)) Iw=2
IF(NASYM.EOG1) IW=2
D0 6& KelpIW
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66
67

ORIGINAL PriS i3

PR 1)

OF POOR QUALITY

CTIP(N,K)=Q,

1PZ=1

IF (K +EQe 2) IPZe3

IF (CHORDT(N,IPZ) .LE.0.001) GO TO 64
WRITE (JPTs66)

WRITE (JPT,67)

FORMAT (/50H CHORDWISE DISTRIBUTION OF TIP SUCTION COEFFICIENT)

FORMAT (/5X,3HX/Csb6Xs4HCTIP)
CHD*CHORDT (N, IPZ)+CHORDT (N, IPZ41)

IF(K.FQs2) GO TO 109

105
106

107

108
109

80

65

IF(INING(N).EQ.0) GO TO 105
INsKCH=NS (N)+IWING(N)
IMeMK=(NS(N)=~IWING(N) )*NW(N,1)
60 TO 106

INsKCH

IMsMK

CHORD=CH(IN)

IF(NW(N,2).,EQ0.,0) GO TO 107
ITeNS(N)+IN

IF(N.GTel) TI=NS(N)=-NS(N=1)+IN
CHORD=CHORD+CH(II)

CONTINUE

00 65 I=1oNCW

JeIN+]

IF(I.LENW(N,1)) GO TO 10R
IK=NS(N)
TFINGTo1)IKaNS{N)=-NS(N-1)

IF(IWING(N).NE.O.AND.K.EQ.1) IK=IWING(N)
LUSLPANL(N)+NW(NS2)S(IK=1)+I=-NW(Ns1)
60 TO 109

LL=J :

CONTINUE
XCa(XVI{LL)=-XLE(IN))}/CHORD
CTDIS=0.

IF (X EQ. 2) GO TO 80

IF (IPS1 ,EQ, 2 JAND. T .GT. NW(N»1)) GO TO 65
IF (IPS1 .EQ. 1) GN YO 65
CONTINUF
CTDIS=2.%PI*G(N,)I,KI*GINyIsK)/CHD
WRITE (JPT»8) YCHCTDIS

SUM=Q,

ISN=1

FN=NW (Ns1)

CHO=CHORDT(N,»IP?)

D0 61 I=1,NCW

FCRe1l,

IF (G(NpIsK)elToe0s) FCRa=-1,

Jel

X1=sYCN(NyIPZ)

IF (X .€Q. 2) GO TO R}

167

37715
3776
3777
377a
3779
3780
3781
3782
3783
3784
3785
3786
3Te7
3788
3789
3790
37901
3792
3793
3794
3795
3796
3767
3798
3769
3800
3801
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81

68

61

IF (IPS1 4EQe 2 <ANDs I.GToNW(Ns1)) GO TO 61

IF (IPS1 .EQ. 1) RO TO 61

CONTINUE

IF (I.LE.NV(N,1)) GO TO 68

ISN=2

FNeNW(N»2)

JeI-NW(N, 1)

X1eYCN(N, IPZ+1)

CHD=CHORDT(NsIPZ+1)

FJ = J

XR & X1 + 0o5#CHD®#(14~COS((2,9FJ = 1,)$PTI/(2.%FN)))
XMaXM=XREF

SUMaSUM+CHD*GINs ToK)®GIN)T)K)SSN(NyJ, ISN)#FCR/FN
SUHN-SUHHOCHD*XH*G(N’I:K)*G(Nplpk)'SN(Non!SN)OFCPIFN
CONTINUE

CTXuSUM+CTX

: CTIP(N,K)-SUH*PX‘PXI(Z.‘HALFSU)

64

1000

82

62
75
69

35

"CTPaCTP+CTIPIN,K)
CONTINUE

IF (CHOPDT(N:I).GT.O.OOI.DP.CHORDT(N33).GT.O.OOI) JP=JPel
IFINW(NS2) NEsOJANDN.FOL1) MMasMMeNS(N)

IFINWINs2) NE«OsANDoNLGT 1) MMeMMENSIN)=NS(N=-1)

CONTINUE

IF(ABS(CTX).LE.0.00001) GO TO @2

IF (JP.NE.O) CTX=SUMM/CTX

CONTINUE -
CTXe=CTX

WRITE (JPT,62) CTP

FORMAT (/25H TIP SUCTION COEFFICIENT=,F104552X, 15H(ONE SIDE ONLY))VS

WRITE(JPT,75) CTX

FORMAT(/46H THE X-COORDINATE OF CENTROID OF TIP SUCTION -;FIO.S)

WRITE (J4PT,69)
FORMAT(/8H ELEMENT»2X»3HY/S»6X») SHGAMMA » 5X, SHGAMAX )
N=1 :
DO 35 I=1,LPANFL
ETA=YV(I)/HALFR(N)
WVRITE (JPTy»7) ILETALAW(I),CA(I)
IF(I.EQ.LPN(N)) NeN+1
RETURN
END
FORTRAN NLSTIN

SUBROUTINE AUGVOR(AV:CA:GAHHA)GNpLPANEL:XZDYZ:IZ}BZ:Z7CP:XCP)YCP

1,N2)

DIMENSION ‘H(l),CA(I"GAFF‘(I)DZICP(I),XCP(I’.YCP(I).U(Z)
REVIND 02

FORMAT (10F10,.%)

DO 1 I3, LPANEL

00 2 Kwl1,2

Fel,
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ORIGINAL FEGE IS
OF POOR OQUALITY

fIF(x eo.z)fr--1.

CixeXePII)
" YSYCPUIV*F .
L ZwTICP(I)

S 18
15

WK)sVLCTY (X YsZsX2,Y2,225GMpB2)
TIF{NZ.EQ.0) CA(IVeWI1)4W(2)

TIF(NZLEQ 1) :CALI)=W(1)=W(2)

IF(NI.E0.0) 60 YO 15

po 16 J= 1,LPANEL

RE!D(OZ) (AM(K))K=1,LPANEL)
LONTINUE SER

DO 5 ‘I=1,LPANEL

IF(NZLEO. 0) GAMMA(I)=0.

READ 102) CAW(K)sKel,s LPANEL)
D0 10 J=1,LPANEL
GAMMA(T)=GAMMA(T)=AW(JI*CACJ)
CONTINUE o

RETURN =

S END G-

FORTRAN NLSTIN

SUBROUTINE SPNINT(NI;NZ.NS;CSC:SJ:SHEFP»HI:X:CH.UIDTH.GH)

COMMON 7INOUT/ INPT,JPT

" DIMENSION NS(1)2CSC(1)2SJ(623151)sSWEEPLL)sM1C651)5X(1551)5UIDTHIEVS
S151)
Pre3,14159265

D NeNS(1)

GH'O. ‘

KCel -

S KLLsD
- TF(N1.GT.1) KCe2
TIF(N1.G6Te1) KLL=N1-1

B = Xz X 2 RS

‘D0 1 I*1,N
TF(I.GE. N1.AND.I.LE.N2) GO TO 5

GO YO 1
kL'I-kLL

.FH'HI(I,KC)

AASSJ(1sKLsKCI/FM

‘GM=GM+CSC(I)/X(15,T)%AA
VGU-GU*CSC(I)‘AA

CONTINUE

GM=0.25¢PTHWIDTH(1,KC)*GH
‘GW=GN*0.5#WIDTH(1,KC)*PI
CMRITE(IPTS2) (X(15,1),1e1,N)
MRITECJPT»2) GMyWIDTH(1,KC),GW
WRITECJIPT»2) (CSC(I)s1=1yN)

FORMAT (5X,10F10.5)

SRETURN

" END
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c

ORIGINAL PEGE iS5
OF POOR QUALITY

FORTRAN NLSTIN Vs

SUBROUTINE LATERL (GAMMASAWSCA»LAT, LPANELsLPANT»DFsNAL)YKsDS,DC, INIVS
INGyTWGLTsNALP»ALP»GAMP,GAMB » GAMR,C Py GAMX ) BREAK » CHORDT,YC ity Vs
. 2SNALPyCNALP,DZY,NLEFSNC1ySWPPIBLC)CFFoIVoTCANSTICAMBSKT»RCHSE»TCANVS
- 3THNVL1)NVL2,0MM, Z7CP, M7, NAUG) Vs
"/ TD.CALCULATE THE EFFECT DF LATERAL AND DIECTYONAL NOTIONS Vs
© /OIMENSTION NVLI(1),NVL2(1),DMM(1),22CP (1) Vs
- DIMENSION DZY(1)»SWPP(6s1)sIV(1)sLPANI(L)sNAL(1)»IVING(L)»IUGLT (1)VS
S 1oNLEFT1) S TCAM(1)oRC(651)9SE(3,6,1),ICANT() Vs
DIMENSION GAMMA(1),AW(1),CACL)oDF(6s1),YK(651),050651) vs

- DIMENSTON DC(6s1),GAMP(1)5GANB(1)sGARR(1)CP{1)sGARX (1) sRREAK(621)VS
19CHORDT{6,1)»YCN(6,1),SNALP(1),CNALP (1) Vs

COMMON 7GENM/ HALFSW, XCP(200),YCP(200),2CP(2C0)s XLE(100),YLE(100),VS

  il!?E(léO{p?SI(30),CH(100)pXV(ZOO)pYV(?DO):SNt6,15.2)pXN(200oZ)nYN(ZVS

20092) ) IN(20052) s WIDTH(655)»YCON(S1) ) SWEEP(100) sHALFA(6)5SI(623]25)VS
COMMON 7CONST/ NCSsNCWsM1(695)aMIN1(69295)sMIN20652,8)sNIW(6,5)s VS

INFPL{B)»NW(652) Vs
/COMMON FSCHEME/ C(2)9X(15541)5Y(15541)5SLOPEC(I5)sXL(2015)9XTT(41),VS
1XLLL41) Vs
COMMON 7AFRO/ AM»B,CL(S50),CT(%0),CN(50),CH(%0) Vs
[COMMON - JEXTRA/ LPN(6)sNS(6) s ICNLE(A) s ITUST(6),ISP(6)sNGRO,HEIGHT, VS
1ATTsNCU6) JNWING(6) 9 TPOS(6) »TALPSDUMT(3965,15) ,HALFBH(6) Vs
COMMON/BETA/ GMAX(50)sXTG(50)sYTG(50)»2ZTG(S0) B2, NCG,CTC(IT)»STGLIVE
15)50IST,PP,BKK,RLL,CFFK Vs

COMMON 7FUS/ XF{20)sXCF(20)»PF(20) »SNP(5520) s XLEFsXTEF,4LRD(20), VS

'jNCUH;NFnNT.CSF(S;10):XAS(6)pNKF(5),FOoFIO,FF’NTLtLUFpVHN’PDXQXU vs

; COMMDN JINOQUT/ TINPT,JPT Vs
: DIMENSIGN DUM(200),DUMY(200),DUMZ(200),DUMS(200),DUMC(20C) Vs
DIMENSION DUMX(200) A

- L1sLWF+] Vs
; NSURsTM(50) Vs
- NASYMaYCON(50) Vs
. GMAY({50)=CL(50) . Vs
. P123,141%59265 )
- IF(LAT.EQ.1) GO TO 30 VS
REWIND 01 VS

o "READ(GL) (DUM(I),Isl,LWF) '
© READ(OL) (AW(TI),I=l,LWF) Vs
AV(L1)=0. Vs

. 00 5 Isl,LWF ve
GAMMALT)==AW(I+41)/7AW(Y) vs
NJ=LWF=1 Vs
MHENV(1,1) Vs
171 Vs
CLel Vs

T D0 4 TJe=2,LWF _ Vs
" NN=NW(L,1) vs
ST 242 U Vs
NX=2 vs

170

3922
3923
3924
392%
3926
3027
3928
2929
3930
3931
3932
3933
3934
39135
391¢
3937
3938
3939
3940
3941
3942
3043
3944
3945
3946
3947
1948
3940
3950
395y
3a82
3953
1954
2955
1956
3057
395R
39¢9
2Q¢0
24981
3942
3063
3964
3965
3966
3967
3968
3969
3970




IF (NLEF(L).EQ.1) JZ=2 VS a7

IF (NLEF(L).EQel) NX=1 VS 3972
READ(OL1) (DUM(K)sKel,yLWF) VS 3973
READ(O1) (AW(K)sKel,LWF) ' VS 3974
AW(L1)=0. VS 3975
IF{TIJ.GT.LPANEL) GO TO 2 VS 3976
IF(NAL(L)EQ.,0) GO TO 2 Vs 3977

TF(IJeGECMINLILIJZ)NAL(L) o AND TS LEMIW2(Ly»JZ,NAL(L))) GO YD 10 VS 5978
IF(TIeGEMIWL(LONX,NALIL) ) o ANDeTIJoLEMIW2(ILoINXsNALIL)Y)) AW{L1)®DF(VS 3979

1LNAL(L)) VS 13980
IF (NLEF(L)eEQeloAND TJoEQ.MM) AWIL1)=0.53DF(L,NAL(L)) VS 3981
60 TN 2 VS 3982
IF (TJFO MM AND NLEF(L)4FO.0) AW(L1)=0.5%DF(LsNAL(L)) VS 3983
IF(NLEF(L).EQ.1) GO TO 2 VS 12984
IF(MIWYI (L2, NAL(L)})eEQeO) AW(LY)=DF(L,NALIL)) VS 3985
IK=TJ ve 3986
AW(L1)=AWLLY1)SCNALP(IZ) VS 3987
WRITE(JPT»15) IJrAW(L1)»CNALP(I?) VS 3988
CALL VMSEON (NJ»TK,AWsGAMPA,CA) Vs 3989
NJ=sNJ=-1 VS 3990
IF(IJ.GT.LPANEL) GO TO & Vs 3991
IF(TJeGFaLPANL(LY4ANDeTIJoLT LPN(L)) NNaNW{L,s2) VS 3992
IF{TJ.LTMM) GO YO 3 VS 3993
MM=HM+NN VS 399¢
IZ=]7+1 VS 3995
CONTINUF VS 3996
IF(IJ.NE.LPAN1I(L)) GO TO ¢ VS 3997
IF(IJLEQ.LPN(L)) GO TD 4 VS 299g
IF(L.EQ.1) 1I7=) VS 3999
IF(L.GTel) IZ=17-NSIL)+NS(L-1) VS 4000
IF (TJEQ.LPN(L)) Lel+] VS 4001
KZe2 Vs 4002

CALL THPUST(LPANEL, GAMMAsSNALPyLPANI,TCAMSICAMBINLEFINAL,IV,INUING VS 4002
15YKsDC»DSsCA» TUGLTIKZ50e50e3049CNALOSDFpNCYI,KToRCHICAVTHSWHPPLIBLCHVS 4004

2YCON, BREAK) Vs 4005
CALL GAMAX (AW CA LPANYI,LPANELIGAMMALBREAN)CHORDTIWING, YCN, VS 4006
1SLOPESCTXsINGLT K2y SE»2) vsS 4007
WRITE(JPT»17) (CD{(K)sKms1l,NCS) VS 400R
WRITE(JPT»17) (SE(291sK)sKml,NCW) : VS 40cC@
RETURN vs 4010
K=l VS 4013
BK=0. VS 4012
P=pp VS 4013
GBO=0. VS 4014
GRO=0. VS 4015
FPC=2.,2*%SORT(CFF) ) VS 4016
XREF=CL(50) VS #017
RL=D, VS 401R
L=1 VS 4019

1



39
101
38

37

3

KMsl

DO 37 I=1,NCS

NWW=NW(L,1)

IFINW{L)2)aNELO) NWWaNW(Ll,2)
IF(L.EQ.1) IST=0

IF(LoNES] oANDe NW(Ls2)oFQe0) IST=LPN(L~-1)
IFINW(Ls2).NEL.O) ISTaLPANI(L)
IL=0

IF(L.GT41) IL®NS(L-1)
GMAX(1)=0,
RKeIST4+(I-IL-1)*NWW

IK=KM

IF(NW{Ls2)eNE.O) IKmKH&ENS(L)
DO 38 LO=1,NWN

LPeMK+L O

AAml,

D0 39 LS=1,NWW

LN=MK+LS

IF(LS.EQ.LQ) GO TO 39

AAsAAS (XTECIK)=XVILN)I)Z(XVILP)=XV(LN))
CONTINUE

FORMAT (5(6Xs141}))
CGHAX(I)=GMAX(I)+AASGAMX(LP)
KMaXMed

IF(I.NE.NS(L)Y) GO TO 37
IF(NWN(L,2).,EQ.,0) GO TO 37
IF(L.EQe1) KMesKM+NS (L)
IF(L.GT.1) KMeKM4+NS({L)=-NS(L~-1)
IF(I«FQ.NS(L)) Lewlel
WRITF{JPT,17) (GMAX(TI),»Im1,NCS)
IF(MZ.EQ.0) GO TO 31
¥2=SLOPE(15)

Y2=SLOPE(14)

22=SLOPE(13)

GM=SLOPE(12)

GWeSLOPE(]11)

12=0,

CONTINUE

D0 35 I=1,3

MM=NW(1,1)

IPN=1

IPMaQ

IN=1

It =]

I18=0.

YB=RREAK(1,1)

YBB=RREAK(1,1)

IF(NASYM,EQ,0) GO TO 80
YBsYK(1,NC1)
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81

ORIC! ™. i .-
OF POOR QUALITY

YBBsYB

IF(NC1.EC.1) GO TO 80

NC11eNC1-1}

00 81 J=1,NC11
IB=sZB+(YK(1sJ)=YK(19J+1))®DS(1,J+1)
YBBaYBR4(YK(1sJ)=~YK(1lsJ+1))&DC(1pJ+l)

- YBsYK(151)

8o

102

21

CONTINUE

YBP=YB

Y8BP=YBS

JIF(INEesl) REWIND 03

L=1

WRITE(JPT,»102) I

FORMAT (2X»sTHTESTING»I4)

D0 6 IJ=1,sLVWF

CSK=SWPP{LsIPN)
IF(TIJLGY.LPANEL)Y GO TO 21}
NR=NW(L,1)
YC=YBB4(YCP(IJ)-YR)*DC(L,IPN)
ICsZCPUIJI+ZR+{YCP(IJ)=YB)*DS(L,IPN)
XC=XCP(IJ)

WBT=0.

DSS=DS(L,IPN)

DCC=DC{L,IPN)

vs
vs

TF(I.NE.1) CALL WBETA(XC,YCsZCosWBT,DSS,0CCsBKyRLIHALFBIXLL2 XTT s WCSVS

19IVoIWINGs YKy IWNGLTaNASYMyNC1,DSsDCHL»RREAK)
PHI=ATAN(DZY(IJ))

COSP=COS(PHI)

SINP=SIN(PHY)
SPHI=DS(LsIPN)}*COSP+SINP*DC(LyIPN)

PRe?P

IF(IALC +EQ.s 1) PRuP#(]1,-CSK*FPC)

A
Vs
Vs
vs
Vs
Vs
Ve

CA(IJ)=PR*(ZICeDS{LsIPN)+YCH*DC(LIPN))ZHALFB(1)+BKESPHI=-RLAIXCP(TIJIIVS

1-XREF)/HALFB(1)*SPHI+WAT

WN=0,

IF(KF.EQ,0) GO TO 20

WK=0,

G=0. .

CALL FUSVOL(B,XCsYCs2CoWNyWKyGs»151,DCCs»DSS)
GO YO 20

II=IJ-LPANEL

CA(IJ)=0.

WN=0,

IF(ITI.GT.NF) G0 YO 20

XSeXCF(II)=-XTEF

XB=XCF(II)~-XLEF

IF(TIILEQ.NF) RFL=0,

IF{IT«NENF) RFL*YS/SORT(XS*XS+B*RF(II)®RF(II))
RF1=XS*(1,4RFL)
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20
15

11

22
16

23

8

RFOsXB*(1.4X8/SORT{XB*XB+B*RF(ITI*RF(II)))

vs

WNs(=BK+RL*XCF(IT)/HALFB(1))*#RF(ITI*RF(IT)I~(RF1-RFO)®(GBO+RLEGRO)/VS

1(4.,%P1)

CA(IJI=CAC(IJ)+WN

FORMAT (1X,14,2X,8F10.5)

IF(TIJ.GT.LPANEL) GO TO 6

IF(I.NE.1) GO TO 11
DUMCTIJ)=DC(L,IPN)*COSP-DS(LsIPN)SSINP
DUMS(IJ)=SPHI

DUMC(IJ)=CNALP(IW)

DUMY(1J)s=sYC

ODUMZ(1J)=2C

DUMX (IJ)=SNALP(IW)*SPHX

CONTINUE

IF (1J oGESLPANI(L) ANDaTIJeLToLPN(LY) NNeRW(Ls2)
IF(IJ.EQ.LPN(L)ANDIJLTLLPANEL) NNsNW(L41,1)
IF (IJ.LT.MM) GO TO 8

MPeMM+NN

IL=IL+1

IW=IwW+l

IF (IVING(L)eNE.OJAND IW.EOL(IWING(L)+1)) GO TO 7
IF(IJ.EQ LPANI(L) ORSIJLECLLPNIL))Y GO TO 16
IF(YLE(IL)&LTLYK(L,IPN)) GO TO B

CONTINUE

NI=0 ’

IF(NASYMeEQel1 ANDJIPNJLTNC1) NIsl
IF(NTI.EQsl) IPN=IPN41

782284 (YK(L,IPN)-YB)*DS(L,IPN)
YB8BsYBB+(YK(LsIPN)=YB)®DC (L, IPN)
YB=YK(LsIPN)

IF (IWING(L)oNE.O.ANDIWLEOL(IWING(L)+1)) GO TO 22
GO TO 23

IF (IWGLT(L).EQ.1) GO TO 23

I1B=0,

YB=BRFAK(L,1)

YBB=RBREAK(L,1)

IF(NASYM EQ.1eANDTJoFO,LPANL(L)) YBeYRP
TFINASYM.EO.1 . AND IJLEO.LPANI(L)) YBReYBBP
IF(TJeEQeLPN(L)cANDJLoLTe6) YBR=BREAK(L+151)
IF(IJeEQuLPN(L)¢AND L LTo6) YBR"BREAK(L+1s1)
IF(IJLEQ.LPANI(L) cORGIJLEQLLPN(L)) GO TO 23
IF(IVGLT(L).NE.2) GO TO 23
28eYK(LsNC(L)=2)*DS(L,1)
YBBeYK(LsNC(L)=2)¢DC(L»1)

YBsYK(LsNC(L)-2)

CONTINUE

IF(NT NEL1) IPN=IPN#1

IF (TJeEQe LPANL(L)WORCIJSEOLLPN(L)) IPN=]
CONTINUE

174

©UTL ke

Vs
Vs
Vs
Vs
vs
Vs
Vs
Vs
vs
Vs
Vs
VS
Vs
Vs
vs
vs
vs
Vs
Vs
Vs
VS
VS
Vs
VS
Vs
vs
Vs
Vs
vs
Vs
Vs
Vs
Vs
vs
Vs
Vs
Vs
Vs
Vs
vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs

4118
4119
4120
4121
4122
4123
4124
4125
4126
4127
4128
4129
4130
4131
4132
41133
4134
4135
4136
4137
4138
4139
4140
4141
4142
6143
4144
4145
4146,
4147
4148
4149
4150
4151
4152
4153
4154
4155%
4156
415%7
41%8
4159
4160
4161
4162
4163
4164 .
4165
4166




ORIGIMAL Fjrr &
OF POOR Qbr\_;ht Y,

KHs=0 Vs
IF(IJ.EO.LPANL(L)Y.AND, IJ NE.LPN(L)) KHe]l Vs
IF(KHeEQel1eANDoLoeEQsl) IL=IL=NS(L) Vs
TF(KHeEQe1eANDWLoGTsl) ILIL=NSIL)+NS(L-1) Vs
IF(KHEOG1oANDoLoEQs1) IW=IU=NSI(L) Vs
TF(KHeEQel o ANDoLoeGTal) IWSIN=NS(L)+NS(L=1) Vs
IF(TIJ.EQLPN(L)¢ANDNW(L»2)NELO) KHs2 Vs
IF(KH.EQe2eANDSLEQe1) IL=IL4NS(L) Vs
TF(KH EQe2¢ ANDoLoGTol) IL®IL4NS(L)=NS(L~1) Vs
6 IF(IJ.EQ.LPN(L)) Leulel Vs
IF(I1.FQe2) WRITE(JIPTH1T) (CA(TIJI)»1JI=),LWF) Vs
REVIND 02 Vs
IF(NAUG.EQ.1) GO TO 41 Vs
IF(NALPJEQ.1) GO TO 40 Vs
41 CONTINUE Vs
D0 45 K=1l,LWF Vs
45 READ(O2)(AW(J)sJ"1sLVWF) Vs
40 DO 50 J=1,LVWF vs
GAMMA(JS)=0, Vs
READ(O02) (AM(K)yKel,LWF) Vs
DO 55 Ks=sl,LVWF vs
55 GAMMA(J)sGAMMA(JI)—AW(K)I®CA(K) Vs
50 CONTINUF Vs
17 FORMAT(10F10.5) vs
PSI(29)=CFF Vs

CALL THRUST(LPANFLsGAMMA,SNALPSLPANLSJCAM,sICAMByNLEF,NAL,TIV,IWING,VS
1YKsDC»DSsCApy INGLTsKZsPyBKsRLyCNALP,DF)NC1sKT»RCHICART,SWPP,IBLC, VS

2YCONs BREAK) Vs
IA=I ve
CALL CAMAX (AW,CAsLPAN1,LPANEL »GAMMA,BREAK,CHORDTSIWING, Vs
1YCNs SLOPESCTXs INGLT#KZsSESIA) ’ Vs
IF(1.EQ.1) GO TO 65 Vs
IF(1.,EQ.,2) GO TO 640 Vs

DO 59 Kml,LWF Vs
GAMR(K)=GAMMA (K) VS
IF(K,LE.LPANEL) GO TO 61 Vs

60 TO 59 ve

61 GAMR(K)=sGAMMA(K)®DUMC(K)=YV(K)/HALFB(1)®CP(K)®RL=(XV(K)=XREF)FHALFVS
1BC1)*CAMX(K)I*RL*DUM (K )I=DUMX(K)I*CA(K) Vs
59 CONTINUE ve
WRITE(JPT»17)(CAMR(K) sK=1,LWF) VS

DO 56 Km=14NCS VS

56 Y(4sK)=CD(K) Vs
IF(MZ,EQ,0) GO TO 70 VS

DO 77 Ks1,NCS VS
BR==(X(11,K)~XREF)FHALFB(1)*RLL . Vs

77 CD(K)=2,#DMM(K)#BR Vs
CALL SPNINT(NVLI(1)sNVL2(1)pNSsCDsSJIsSWEEPs M1y XsGRy WIDTH,GRW) Vs
GR= GRWSGM/GW o - Vs
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[z Xz Nel

CALL AUGVOR(AW»CA»GAMROGR,LPANEL»YX2,Y2522+B522CPsXCP»YCP»1) VS 4216

60 TO 70 VS 4217

6% 00 58 Ks=l,LVWF VS 4218
GAMP (K )=GAMMA (K ) VS 4219
IF(K.LE.LPANEL) GO TO 62 VS 4220
G0 TO 5@ Vs 4221

62 GAMP(K)=GAMMA(K)SDUMC (K)+DUM(K)*P¥DUMZ(K)/HALFR(1)I$GAMY(K) VS 4222
1=DUMS (K) *P*DUMY(K)/HALFB(1)*GAMX (K )=DUMX(K)*CA(K) VS 4223
58 CONTINUE VS 4224
DO 63 K=1,NCS VS 4225

63 Y(2,K)eCD(K) VS 4226
WRITE(JPT,»17) (CD(K)sK=s1yNCS) VS 4227
WRITE(JIPTH»1TI(GAMP(K)pK=]l,LWF) VS 4228
IF(MZ,EQ.0) GO YO 70 VS 4229

DD 76 K=1,NCS VS 4230

76 CO(KYsX(12,K)I®2 %Y 1,K)I*®Y(2,K)*X(14,K)®X(13,K) VS 42131
WRITE(JPT1T) (X(12sK)sKml,yNCS) VS 4232
WRITE(JPTHITI(X(13,K)pKul,NCS) VS 4233
WRITE(JIPTH17) (X(14,K),Kel,y,NCS) VS 4234
CALL SPNINTUINVLI(1)sNVL2(1)sNSsCDsSJU»SWEEPIMLsX»GPsWIDTH,GPW) VS 4235
GPesGPUWSGM/GW VS 4236
CALL AUGVOR(AW,CAsGAMP,GPyLPANEL s X2,)Y2,725B927CP»XCP»Y(CPyl) VS 4237

GO Y0 70 VS 4238

60 DO 57 Ke=)l,LWF VS 4239
GAMB (K )=GAMMA(K) VS 4240
IF(K.LELLPANEL) GO TO 66 - VS 4241

GO TO 57 VS 4242

66 GAMB(K)®GAMMA(K)®DUMCIK)I+BK®GAMY (K)SDUN(KI-DUMX(K)I®CA(K) VS 4243
57 CONTINUF VS 4244 .
DO 67 Ks=1,NCS - VS 4245

67 Y(3,K)s=sCD(K) VS 4246
WRITE(JPT»17) (CO(K)sK®]l,NCS) VS 4247
WRITE(JPT917)(GAMB(K)yKul,L WF) VS 4248
IF(MZ2.E0.0) GO TO 70 VS 4249
GBR=GMH*2 ,%BKK VS 4250
CALL AUGVOR(AWSICASGAMB,GRBR)LPANELSX29Y25729BsT2CPsXCPsYCPsl) VS 4251

70 IF(1.EQ0.,1) GO TO 75 VS 42%2
IF(I.EQ.3) GO TO 35 VS 4253
RL=RLL VS 4254
BK=0, VS 425%

60 T0 35 VS 42%6

7% BKsRKK VS 4257
P=0. VS 4258

35 CONTINUE VS 4259
RETURN . VS 4260
END VS 4261
FORTRAN NLSTIN VS 4262
SUBROUTINE WBETA(XsYsZsWNsDSS»DCCrBKsRLIHALFBIDSHIDCHNCS»IVHIWINGy VS 4263
1YKs INGLT)NASYMsNCL1sDSKSDCKsLLSRREAK) VS 4266
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TO CALCULATE DOWNWASH DUE TN ADDITIONAL WAKE VORTICES IN SIDESLIP VS

DIMENSION DSK(651)50DCK(651),HALFB(1), IV(1),IWINGI1) Vs
DIMENS IDN DS(1)sPCC1),CONC2)sW(2)5V(2)»YKIbs1) VS
DIMENSION IWGLT(1),BREAK(651) Vs
COMMON/BETA/ GMAX(50)s XTG(50),YTG(50),2TG(50)sB2sNCG,CTG(15)sSTEIIVS
15)sDISTsPPsRKKSRLLSCFF Vs
COMMON /EXTRA/ LPN(6) sNS(6) o TCNLECO) s ITWSTIO)»IST(6)sMGRDSHEIGHT, Vs
IATTpNC(b).NUING(&).IPOS(b);IALP,DUMT(Bo6.15).HALFBH(6) Vs
_COMMON /INGUT/ INPT,JPT. Vs
‘DATA COMIYas=1e/ .. . .. . Vs
DIST2=0,5*DIST . B VS
FNsNCG Vs
WW=0. Vs
VVe0. Vs
XREF=GMAX(50) VS
LGe=1 VS
1F(NGRD.,EQ,1) LG=2 Vs
ZA=0. Vs
YA®BREAK(1s1) Vs
YAA=RREAK(1,1) Vs
IF(NASYM.EQ.0) GO TO 40 . Vs
YAsYK (1,NC1) Co e e R Vs
YAA=YA S ' : S Vs
IF(NC1.EO.1) GO TO 40 VS
NC1lsNC1-1 Vs
DO 41 I=1,NC11 Vs
ZASZA+(YK(1,1)-YK(15141))&DSK(1»T41) - Vs
YAARYAA4(YK(1,1)=YK(1s141))%DCK(1pI¢1) Vs
YA=YK(151) ' R o VS
CONTINUE ' | Vs
IPN=1 ’ VS
Lel VS
IHs=0 Vs
00 1 I=1,NCS Vs
W(2)=0. VS
V(2)=0. ' vS§
TF(ABS(BK).GT+0.0001) PR=BK*DCI(I) Vs
ISM=2 S , ‘ Vs
IF (IV(L)eFO0el) ISMe=l : ')
J=2 FOR LEFT WING EFFECT Vs
IF(NASYM.EQ.1) ISMsl Vs
00 9 Je=1,ISM VS
W(J)=0, Vs
V(J)=0. Vs
ADD=0. Vs
YCeY*CON(J) : VS
NSEG=1 vS$
IH=T+IM : VS
IHIaT+1+IM vS§
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100

26

2%
27

AVX®D  S*(XTG(IH)+XTG(IHI))
KSE=NS(LL)

KSI=0

IF(LLeGTel) KSIaNS(LL-1)
IF(YCoGTYTGITH) e ANDoYCoLToYTG(IHI)) 6O TO 2
IF(IeGTKSI.AND.I.LELKSE) GO TO 3
IF(XeGToAVX) ADD=X~AVX

60 7O 3 ‘
IF(T4GTKSI.ANDJIJLELKSE) GO TO 3
IF(X«LT.AVX) GO TO 3

NSEGs=2

CONTINUE

00 & KY=1,NSEG

OX=DIST24ADD*0.5

DXXaDIST+ADD

IF(NSEG.EQ.1) GO TO 6

IF(KY EQel) DX=(X=AVX)%*0,5
IF(KYsEQel) DXXmX=AVX

CONTINUE ‘

FORMAT (2X»21452%X»BF10.5)
XP1=eXTG(INH)

XP2sXTG(IHI)
IF‘NSEG.EO'Z.ANDOKY.EO.NSEG) XPleXPleX=AVX
TF(NSEG.EQW2+ANDKY,EQO.NSEG) XP2=XP24X=-AVX
D0 5 K=l,NCG6

00 5 KK=1,16

OX1eXP14DX*(1,-CTG(K))
OX2eXP2+DX*(1,~CTG(KY))
IF(ABS(RL)4GT40,0001) PRu=RL*(0.,5%(QX140X2)=XREF)/HALFB(])
IF(ABS(RL).GT. 0.0001) GO TO 10
X1=0X1-X

X2=Q0X2-X

X12=QX2-0X1

TFC(ABS (DCC~DC(I})GT40.001) GO TO 26
IF(ABS(DSS-DS(I)).GT.0,001) GO TO 26
IF(NC(L).GT.1) GO TO 26
IF(J.EQ.1.AND,KK.EQ.1) GO YD 25
PS=DS(I)

PC=DC(I)

GO YO 27

PS=0,

PC=1,

CONTINUE

Y12=YTG(IHI)=YTG(IH)
212=ITG(IHI)=ZTG(IH)+Y12%PS
Y12=Y12%PC(C

Y1esYAA+(YTYG(IH)=YA)*PC~-YC
Y2oYAA+(YTG(IHI)=-YA)*PC~-Y(C
XYKsX]1%Y12=-Y1%X12
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IF(KK.EQ.,1) GO TO 7
ICu=2.%(2+4HEIGHT)+Z

GE=-1,

FCON=1,

GO T0O 8

1C=2

GE=1.

FCON=0O, .
21e2TG(IH)=2C+ZA+(YTG(IH)=YA)*PS
22s2TG(IHI)=ZC+ZA+(YTG(IHI)=YA)®*PS
XTJmX1%212-21#%%X12
UCOM==21%Y12%(—-ATT)*FCON
YZI=Y1%212-Z1%Y12
ALBLeXYKEXYK+XZI*XZJ+B2%YZ2I*Y2T
RB1=sSORT(X1*X14B2*Y1*Y14R2221%21)
RB2=SQRT(X2¢X24B2%Y2¢Y24+R2%22%72)

UB=(X2%X12+482%Y2*Y12+48B2%72%712)/RA2~-(X1¢XY124R2¢Y12Y124B2%21%21217

1RB1
GBl=(1.,-X1/RB1)/(Y1%Y14721%21)
GB22(1.-X2/RB2)7(Y2%Y2+422%72)

FlsUB* (UCOM+XYK)SGE/ALBL
F2e(-Y2%GB2+Y1*GR1)*GE
F2=s~X7J*UB/ALB1#CON(J)
F4s(22%GR2-21%GB1)*CON(J)
Ple—(F3+F&)*STG(K)®GMAX(I)*DXX/FN
P2s—(F14F2)*#STG(K)®GMAX(I)*DXX/FN

WRITE(O3) Pl,P2

GO 70 11

READ(03) Pl,P2

V{J)sV(J)ePlwpR

W(d)=sw(J)+P2®PR

CONTINUE

CONTINUE

TF(ABS(RL).GT,0,0001) GO YO 30

IF(I.EQ.NCS) GO TO 30

IF(I.EQ.NS(L))Y GO TO 17

IF (IWING(L) NE.OJANDSTLEQ.,IWINGIL)) GO TO 17
IF(YTGUIHI)4LT.YK(L,IPN)Y) GO TO 30

NJe=0

IF(NASYMoEQal ANDIPNLT.NC1) Nys=l
IF(NJ.EQ.1) IPN=IPN+}
TA=ZA+{YK(LyIPN)=YA)*DSK(L,IPN)
YAA*YAA+(YK(LsIPN)=YAI®DCK (L, IPN)
YAsYK(LsIPN)

IF(INING(L) oNE4OJANDeISEQOLJIWINGIL)) GO TO 23
IF(I.EQ.NS(L)) GO TO 23

GO TO 24

IF (INGLT(L).EQ.1) GO TO 24

u-o.,«
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YA=BREAK(L,1)

YAAsBREAK (L)1)

TF(TEQNS(L) ¢AND oL LT 4b6) YA®BREAK (L+1,1)
IF(TEONS(L)cANDL oL Teb) YAA=BREAK(L+151)
IF(I.EQ.NS(L)) GO TO 24

IF (IWGLY (L) NE.2) GO TO 24
ZA=YK(LsNC(L)=2)%DSK(Ls1)

YAAsYK (Lo NC(L)=2)%DCK (L)1)

_ YA=YK (LsNC(L)=2)

24
30

IF(NJoNEJ1) IPN=IPN+]
CONTINUE
V=W +(W(1)-W(2)) /8,
VVeYV4(V(1)=-V(2))/8.

IEC(ILEQ.NS(L)) IM=IMe]
CONTINUE

WNsWWDCC~-VV*DSS
RETURN

END

FORTRAN NLSTIN

FUNCTION VLCTY(XsYsZpX25Y25229GMsB2)

TO CALCULATE THE DOWNWASH DUE TO A DISCRETE VORTEX
P1=3,14159265
Fla(Y2=-Y)#324(72-2)%%2
F2eSORT((X2-X)%¢24B2%F]1)
VLCTY--GHI(Q.‘PI)‘(YZ-Y)IFI‘(I.-(XZ-X)IF?’
RETURN

END

FORTRAN NLSTIN
FUNCTION VERCOR(AP)

IF(AP.LE+1.2%) VERCOR=0,24%AP
IF(AP.GT41.25.AND AP LEC24) VERCOR=0,1467%AP+0.1167
IF(AP.GT+2,) VERCOR®0,05%AP+0,.31
RETURN

END

LINK LINK&&pL INK33

FORTRAN NLSTIN
SUBROUTINE LOAD

Y0 INTEGRATE THE LOADING AND OBTAIN TOTAL CHARACTERISTICS

DIMENSION GAMMA(200)
DIMENSION AW(201),CA(201),DMM(50)
DIMENSION DYB(6)sDYR(E)

DIMENSION CPCWL(16)sCPSWLI31),CLVL(6)»CMUL(6),COWLIGE)

DIMENSION CLS(50)sCLY(50)5sCAVS(50)»CPF(10520)

DIMENSION FTL(6)sCBMR(6)sCBTR(S))CBMLIE)SCBTLI6),CLWIE) sCHV(E) S

1CON(6)

COHNONILUOPIKIoNALP,KALPpTANCZoCLDSpAIpCLIIpALPII:ALPA(15)

VS$S
VS
Vs

COMMON /VBON/ lCOUNTAXBARlboZ)pYC"X(pr),FSTP(6)rYBR(bo2)’YERBR(6:VS
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12),YBRBL(652),YD2(652)sYDR2(652),YDL2(652)5ABD(652)5ABDR(652) VS 4461
19sABDL(692)s YREF(6)s YCBR(652)» YCBL(692) VS 4462,
. COMMON /DSL/ CTP(6»2)sCHORDT(654)9SCHI200)sLAT,CREFRREF2 VS 4463

COMMON/GND/ TINP(6)sBREAK(6510)» TFLP(655)»RINC(E)sNAL(S) VS 4464
19YBREAK(657)sDCOS(695)sDSINIOSS) s IWINGI(O) s INGLT(6)» IV(O)sLPANLI(E) VS 446°5
1, ICAMT(6) VS 4466

COMMON 7AJG/ ALPsJ1,CP(200)sGAMP(200),GAMR(200),GAMR(200) VS 4467
19GAMX(200),22CP(200),DZY(200)»BMP(6550)sAML(E550),CSU(50) VS 4468

COMMON /SCHEME/ C(2)sX(15541),Y(15941)SLOPE(1I5),XL(2515)9XTT(41),VS 4469
1XLL(41) VS 4470

COMMDN /GEOM/ HALFSW, XCP(200)sYCP(200)s2CP(200)» XLE(ICO)H»YLE(L100)sVS 4471
IXTE(100),PSTI(30)5sCH(100),XV{200),YV(200)sSN(691552)sXN(20052), YN(2VS 4472
200921 9 IN(200,2) sWIDTH(6s5S)»YCON(51)sSWEEP(L00) s HALFR(6)2SJ(693155)VS 4473

COMMON /AEROZ AMsByCLUS50)»CT(50),CD(50),CM(50) VS 4474
COMMON /CONST/ NCSsNCWoMI (695 o MINI(69295)9MIN2(0s255)sNIW(655)y VS 4475
INFP(6)sNM(6,52) VS 4476
COMMON /CAMB/ YCAM(6)sIM(6910)9XT(6910521)5AANM(6510220)9BBN(65100 VS 4477
120)sCCM(695105,20)00M(65105,20)5YT(6510)»CURV(6+10)sCHND(6510) VS 4478
COMMON /EXTRA/Z LPNEO)INSCOE)ICNLE(O)»YTUSTI(E),ISTIO)SNGRD,HEIGHT, VS 4479
JIATTsNC (&Y S NWING(6)s IPOS(6)»TALPsDUMT(396515),HALFBH(G) VS 44RO
COMMON/RETAZ GMAX(S50)sXTG(S50)sYTG{50)92ZTG(50)s82,NCCHCTG(IB),STGLLIVS 4481
15)sDIST,P,BKyPLsCFF VS &44R2
COMMON /JLEFLP/ YLEF(691052)9XNF(6510)sYNF{6p10),7NF(6510)sXLF(6,10VS 4483
194)YsYLF(651054)sSLPL(6210) VS 4484
COMMON /TWST1/ NYM(S6)sYTS(6921)9AY(£920)sRY(6520)sCCY(6520)sDY(6s VS 4485
120) - VS 4486
COMMON/SHPLE/ NLE,YSL(15),AQL (14),ROL(14),C0L(14),D0L(14) VS 4407
COMMON/SHPTE/Z NTF»YST(15),A0T(14)»80T{14),CO0T(14),DCT(14) VS 4488
COMMON /SSS/7 NASYMyNSUR,LPANEL,ICAMB,NUMS,TACVX,?PT VS &44R9
1,)NAUG,»IBDsPBK»PIS»TDIH)ALPINC»IRLSKT,PY,ALO,2L2Z - VS 4490
2sNC1oNC2,1I8LC VS 4401
COMMON/GDSLY OF(65s5)s YCN(bs4) sNLFF (6)sNVRTX(6), SHNALPIS0)sCHALP(S0)VS 4492
15ALPH(S0) s AUX (6 S)sCRX(6sS)o XTILT(H),SLETH(6)s YCNTD(6) VS 4493
1sNVLI(6)sNVL2COH) s XCNTD(B)YsCTILT(O) »SWPP(695)sRC(6950),XREF VS 4494
1,sBUX(655)sSE(356915)sNURIE)SCVRIS0))CPAUG(200} : VS 4465
15ALPRD(6,2) sy MXLE)SALRDBR( 652V 9ALBDBLIG6»2) s MVRTXI(E) VS 4496
COMMON /SL/ COSA»SINASMZ,CTXp YRRK) 7BK,GWLATT VS 4497

COMMON /FUS/ XF(20)pXCF(20)sRF(20)sSNP(5520)sYLEFsXTEF,UARD(20)» VS 4493
INCUMyNFyNT»CSF(5510) s XAS(O6)sNKF(5)»FOsFI10)KFyNTLsLWFyWKNyROX,yXU VS 4499

COMMON /INGUT/ INPT,JPT VS 4500
DATA OYR /6%0./ VS 4501
DATA DYR /6%0./ VS 4502
DATA CLWL /6%0./ VS 49503
DATA CMWL /6%0./ VS 4504
DATA CDWL /76%0./ . Ve 4505
DATA CLW /6%0./ VS 4506
DATA CMW /6%0./ VS 4507,
DATA CDW /6%*0./ VS 4508

2 FORMAT (BF10.6) VS 4509
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3 FORMAT (B(6X»I4)) vS 4%10

8 FORMAT (1X,40HSSSES430300¢0883000044003008088¢8080888029) VS 4511
YD2(1,1) = 0. VS 4512
CLPP=0. VS 4513
COPP=0, VS 4514
COVL=0. VS 4515
CLT=0. VS 4516
CHT=0. VS 4517
CDT=0. VS 4318
CLL=0. VS 4519
CLLV=0. Ve 4520
CNLe=0O, Vs 4521
CNLV=0, VS 4522
CY=0. VS 4523
CNB=O. VS 4524
CLB=0, VS 4525
CLP=0. VS 4524
CYP=0. VS 4527
CNPsO, VS 452¢
CYR=0, VS 4529
CLRR=0, vsS 4530
CNR=O, VS 4531
CYBV=0, VS 4532
CYBVSE=O. Ve 4533
CNBV=0, VS 4534
CNBVSE=O, . VS 4535
CLAV=0, VS 4536
CLBVSE=O. VS 4537
CYPY=0, VS 4538
CYPVSE=O. . VS 4539
CNPV=0, VS 4540
CNPVSF =0, VS 4%41
CLPVeO, VS 4%42
CLPVSE=O, VS 4563
CYRV=0, VS 4544
CYRSE=Q, VS 4%45
CLRRV=0Q, VS 4546
CLRVSE=0. VS 6547
CNRV=O, VS 4548
CNRVSE =0, VS 4%40
CSL = 0. VS 4%50
CSXL = 0. VS 4551
CAX=0. VS 4552
CAXVe0, VS 4553
CPCV=O, VS 4554
CRCV=0, ' VS 4555
CaCvs=0, VS 4556
CSAUG=0. VS 45%7
CMAUG=0, VS 4558
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1374

1373

CLGa.Qo .
CDGMs0,
CMGM=0,
CLDV=0,
CDOV=0.,
CMDVeO,
CSNR-O.
CYPVA=Q,
CLPVA=O,
CNPVA=Q,
CYBVA=Q,
CNBVA=O,
CLBVAsO,
CYRVA=O,
CLRRVA=0,
CNRVA=Q,
DPs=0.

- DRs0,

0B=0,

KC=1

IJKs0

YCON(50)=NASYM
NCOL=M1(1,1)

KLL=0

MM=0

NCW1aNCW+1

IPNe1

78«0,

YRsBREAK(1,1)
YBBeBREAK(1,1)
IF(NASYM,EQ.0) GO TO 1373
YB=YBREAK(1,NC1)

YBBaYB

IF(NC1.EQ.1) 60 TO 1373
NC1leNC1l=1

00 1374 1I=1,NC11
ZB'ZB+(YRREAK(I.I)-YBREAK(lnI*ll)*DSIN(I»I*I)
YBB'YBB#(YBREAK(I’I)-YBREAK(I:I*]))‘DCOS(I)I*I)
YB=YBREAK(1,1)

CONTINUE

lBKeZB

YBBRKeYBR

NCSS=NCS

COvel,

SOw=Q,

LL=)

YCBR(1,2)=0,

00 5 Ie«3l,LWF
GAMMA(T)=SCH(I)
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4559
4560,
4561
4562
4563
4364
4565
4566
4567
4568
4569
4570
4571
4572
4373
4574
4575
4576
4577
4578
4579
4580
4581
4582
45R3
4504
4385
4586
45R7
4588
4586
4590
4591
4%92
4593
4594
4595
64596
4597
4598
45099
4600
4501
4602
4803
4606
4605
4606
4607



5

10

2243

700 FORMAT(2X,76Hs¢sTHE FOLLOWING

2245

2145

SCH{I)=CP(])
DO 10 I=1,NCS
DMM(TI)=CL (])
CAVS(I)=BMR(6s1)
AW(I)=CL(I)
GB=SIN(BK)
GBC=COS(BK)
GB2=GB*GB

VORTEX BRFAKDOWN EFFECT
ALMT=0.,0349
IF (IALP.EQ.1) GO TO 2245
IF(IBD.EQ.0) GO TO 2245

IF(ALP LT oALMT.AND ICOUNT4GE«1) ICOUNY=ICOUNT+]
IF(ALP.GELALMT) ICOUNT=ICOUNT+]
IF(ALP GECALMT ANDJICOUNTAEQsl) CALL CENTRD(NSsNSUR,NV, IWING,

1CREFSHALFBIALPIYLES YNy SWEEP» AW ALPBDsLPNs O s AM 0 YCHX ) MX S HSTPsYBR VS

ZpBPEAKpYREFiHVFTY}Hl:NCoIAGVX:SJ’HIDTH'ICAPpCAVSQAnﬂoNASYH’IVo

ANLEF, YN25 KF)
IF(IBD.,EQ.0) GO TO 2245
IF(LAT.NE.1) GO TO 2243

IF(ICOUNT NFel1) GO TO 2245

Vs

CALL CENTRD(NS,NSURyNUWs IVING,CREF,HALFR)ALP,YLE, YNy SWEEP,AU, ALBPAVS

1R)LPNIBKsAMp» 1o YCBRIMY sy MSTPyYBRIBREAK)YREFSMVRTX pM1sRCHIAGVXSSJ»
2VIDTHy ICAM,CAVS»ABDINASYHIV,NLEF» YD2yKF)

IF(NASYMJEQ.1) GO TD 2245

Vs
Vs
Vs

CALL CENTRD(NS,NSUR »NVWs IWING,CREF,HALFR)ALP,YLEsYNSSWEEPSAWSALRBDAVS

1LsLPNsBKy AM»25YCBLIMX ) MSTP)YBR)BREAKSYREFSMVRTXsM1,NC»TAGVX,»SY,
2VWIDTHy ICAMyCAVS»ABD,NASYM, IV,NLEF, YD2yKF)

CONTINUE
WRITE(JPT,8)
WRITE(JIPT,700)

Vs
Vs
Vs
Vs
Vs

ALPHAS FOR VNPTEX BREAKDOWN AT T.Fe VS

1HAVE BEEN CORRECTED FOR/10X,75HCAMBER AND ADVERSE PRESSURE GRADIENVS

2T IN VORTEX LIFT AUGMENTATICON, IFf ANY#d%)

CONTINUE

JA=0

DO 2233 ¥=1,NSUR
JF(NASYM.EQ.0) 60O TN 2145
YCBL(K,1)=YCBR(K,1)
YCBL(K,2)=sYCBR(K,2)
ALBDRL(K»1)=ALBDRR(Ks1)
ALBORL(K»2)=ALBDRR(Ks2)
CONTINUE

IF(IBD.FQ.0) MX(K)=1
IF(IBD.EQ.0) MSTP(K)e0
1G6=0

IF(MVRTX(K)osNE.O) IG=1

IF (IBD.NE.O) WRITE(JPT,69) K
69 FORMAT(/72Xs21H***FOR SURFACE NUMBER,_ T3,2Xp3H%es)
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4608
4609
4610
4611
6612
4613
4614
4615
4616
4617
4618
4619
4620
4621
4622
46213
b624
4625
4626
4627
bo28
4629
4630
4631
4632
4633
4634
463%
4636
4637
4638
4639
4640
ahal
4642
4643
4644
YL
L6406
4647
46460
4649
4650
4651
4652
4653
4654
4655

4636
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K2 = MX(K) VS 4657

‘I pB 2233 Is=1,K2 VS 4658

U JAmJA+] VS 4659

T IF(JALGT.6) JA=6 , VS 4660
“OXTE=O. VS 4661

-~ "YBAR(K,I) =1, ' ‘ VS 4662

7 RT=0 VS 4663
.77 MCNT=0 VS 4664
- TA=1G+1 VS 4665

S NAsYD2(Ks ) VS 4666

C IF(I.EQe2) IA®YD2(Ksl)4l VS  4&&7
St DA®Oe VS 4668

" JF(IBD.EQe0+OR.JTALP,FO.,1) GO TO 909 VS 4669
IF(ICOUNT.NE.1) GO TO 909 VS 4670

L IF(ABS(XTILT(JA)) LTe1leE-3) GO T0 909 VS 4671

. . DXR®=AUX(K,TA)=-CRX(K,TA) VS 4672
L XRwAUXAKyNA)=DXR VS 4673
© DX=04 S : VS 4674
IF(XR.GTW1.E~3) DX=ABS{XTILT(JA)/XR) VS 4675

. DA=REDBD(DX)*PI/180, VS 4676

S IF(XTILT(JA)<LT.0e) DA==2.%DA VS 4677
909 CONTINUE VS 4678
910 FORMAT(/2X»20HREVISED ALPHA BOTE #3F10.3»7THDEGREES) VS 4679
" IF(IALP.EQ,1) GO YO 2233 VS 4680
IF(TAD.E0.0) 6O TO 2251 . VS 4681
IF(ICOUNT.NE.1) GO TO 911 VS 4682
ABD(KsI)=ALPBD(K,1) . VS 4683
ALPBD(K»I)wALPRD(K, I)=DA ' VS 4686
IF(ALPBD(KsI) el To0s) ALPBD(KsI)=0. ] VS 4685

911 CONTINUE VS 4686
IF(ALP.LT.ALPBD(K,1}) GO TO 2251 VS 4637
ALPDT= (ALP~ALPBD(K,I))*180./P1 VS 4688

2250 CONTINUE . VS 4609
7 DXTE=BDPT(ALPDT) . VS 4690
IF(MTLEQ.1) GO TO 2254 VS  4p01
YBAR(KsI)=1l,~DXTE : VS 64692
IE(YRAR(K,»T)sLT40.) YBAR(K,I)=0, VS 4693
IF(ALPDT.LT.B.) GO YO 2251 VS 4694
ALPOT=ALPDY-8, VS 4695

D MT=1 VS 4896

", 60 YO 2250 VS 4697
2254 CONTINUE VS 4698
.2251 CONTINUF VS 4699
C WRITE(JPT,2) ALPs ALPBD(Ks I)sYD2(K,I)»ALPDT VS 4700
: AA=ALPBD(K»I)*180./P1 : VS 4701
IF(IRD.EQ.1) WRITE(JPT,910) AA VS 4702

o IF (IBDNE.O) WRITE(JPT,TO1) VS 4703
701 FORMAT(5Xs25H(FOR SYMMETRICAL LOADING)) VS 4704

YBRAR(KsI)e=l, VS 4705
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(2N aNs)

" YBRBL(KsI)=1,

YDR2(K,1)s1,

. YDL2(K,T)a1,

IF(IBD.EQ.0) GO TODO 2233
IF(LAT.NE.1) 60 TO 2233
DXTE=0,

. IF(ICOUNT.NE.1) GO TO 912

ABDR(K,»I)=ALBDRR(K,1I)
ABDL(K»I)=ALBDBL(K,y1I)
ALBDBR (K, I)=ALBDRR(K,I)~DA
ALBDBL(K,I)=ALBOBL(K,Y)=DNA

- IF(ALBDBR(K»T)oLT.0.) ALBDBR(K,I)®0,

912

IF(ALBOBL(K»I)elLT404) ALRDBL(K,I)=0,
CONTINUE

AA=ALBDBR(K,I)¥180./P1
BB=ALBDBL(KsI)%180,/P1

" WRITE(JPT,910) AA

702

703

2259

224"

WRITE(JPT,702)

FORMAT(5X,28H(FOR RIGHY WING IN SIDESLIP))

MRITE(JPT,910) BB
“WRITE(JPT,703)

FORMAT(5X427H(FOR LEFT WING IN SIDESLIP))

IFUALP.LT.ALBDBR(K,I)) GO TQ 2249
“ALPDT=(ALP-ALBDBR(K,I))*180./P1

OXTE=BDPT(ALPDT)

. YBRBR(KsI)el,=DXTE

IF(ALP.LT.ALBDBL(K,I)) GO TO 2248

CALPNT= (ALP-ALBDBL(K,1))*180,/P1
"DXTE=BDPT(ALPDT)

YBRBL(K,I)el ,-DXTE
CONTINUE
JF(YBRBR(K)T)olT40.) YBRRR(K,T)=D,

IF(YBRBL(K,I) oL T,0,) YBRAL(KsI)=0,

: ALPDT-(ALF-ALBDPR(KQI))QIEO.IPI-S.

2247

2233

IF(ALPDT.LTe0.) GO TO 2247

‘DXTE=BDPT(ALPDT)

YOR2(K,1)=1,-DXTE
ALPDT-(ALP~ALBDBL(K.!))’IFO.IPI-B.
IF(ALPDT.LT.0.) GO TO 2233
DXTE=BDPT(ALPDT)

YDL2(KyI)ml,=DXTE
JF(YDR2(Ks1)oelT404) YDR2(K,1)u0.
IF(YDL2(Ks1) oL T40,) YOL2(K,X)=0,
CONTINUE

Vs

VRITE(JPT-Z)YBPBR(lpl)pYEPRL(ln1).ALRDBR(1:1)i!LBDBL(l:l):YBR(I»I)VS

WRITE(JPTs3) MX(1),MSTP(1)

IF(LAT.EQ.1) WRITE(JPT,2) YOR2(1,1),YDL2(1,1)

KCH=1
K=]
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4706
4707
4708
4709
4710
4711
4712
4713
4714
4715
4716
4717
4718
4719
4720
4721
4722
4723
4724
4725
4726
4727
4728
4729
4730
6731
4732
4733
4734
473%
4736
4737
4738
4739
4740
4741
4742
4743
4744
4745
4744
4747
4748
4740
4750
4751
4752
4753
4754




NL=1

JK=0
JUING=IWING(K)
T0=2,

JAsl

. Liel

KY=0

KS=0

KR=0

DR=0.

DRR=0,
SRR=0,
DB8=0.
YBA=0.
YBD=0.
Y8C=0.
SYB=HALFB (1)
SYR=HALFB(1)
SSB=HALFB(1)
ICONT=1
ABRN=O.
ARR=0,
YYB=0.

- RTKs=1,

2144

RTD=1.
RTBR=1,
RTYBL=1.
DO 2144 I=1,NSUR
CLu(I)=0,
CHW(I)=0,
CDOW(I) =0,
CLWL(I)=0.
CMYL(I)=0.
COWL(TI)=0,
SPANMWISE INTEGRATION
DO 150 I=1,NCS
KN=K
IF(KeGTel) KN=K-1
IQ=]
IF(KeGTal) IQsI-NS(K-1)
IF(INEJ(NS(KNI+1)) GO TO 2244
KYe=0
KS=0
KR=0
ICONT=1
YYB=0.
SYB=HALFB(K)
SYR=HALFB(K)
SSRsHALFB (K)

o TR Y
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4755
4756
4757
4758
47%9
4760
4761
4762
4763
4764
4765
4766
4767
4768
4760
4770
4771
4772
4773
4774
4775
4776
4777
4778
4779
4780
4781
4782
4783
4784
4785
4786
4787
4788
4789
4790
4791
4792
4793
4794
4795
4796
4797
4798
4799
4800
4801
4802
4803



DR=0D.

p8B=0.

DRR‘O.

SRR=0.

YBA=O.

'YB0O=0.

YRC=0.

28=0.
YBeBREAK(Ks1)
YBB=BREAK (Ks1)

' 2244 CONTINUE

BML(S5,K)=0,

MA=]
IF(I.GE.FSTP(K).AND.HSTv(K).NFoO) MA®2
NB=YD2(Ky MA)
IF(N&SYN.EO.I.AND.NA.EOoI) NB=NB+1
NQ=1

IF(MVRTX(K)«NE.O) NQu2
IF(MAL.EQ.2) NQsYD2(KyMA-=1)+1
WRITECJPT3) NQNBsKIVIK)
IF("A-EO.?.AND.I.EQ.HSTP(K)) KY=0
IF("A.EO.Z.ANO.I.EO.HSTP(K)) ¥Re0
IF("A.EQ.?.AND.!.EQ.MSTP‘K), KS=0
J7=2

IF(NLEF(K).FQ,1) JI=]
COD=DCOS(K,IPN)

SOD=DSIN(K, IPN)

FATR=]l,

11=0

IE(IVIK).EQ.1) FATR=0.5
IF(NW(K,2).EQ.0) GO 7O 160
IF(K.EQ,1) T1eKCH+NS(K)
IF{K.GT,.1) 11 =KCHENS(KI=NS(K=1)
CHORD=CH(KCH)+CH(IL)

GO 70 161

160 CHORD=CH(KCH)
161 CONTINUE

KHeKCH
IF(I1.NE.O) KH=Il
FS=COS (SHEEP (KCH))
SSN=SINISWEEP (KCH))
FTYAN=SSN/FS
TAN=FTAN
IF(LAT.NE.1) GO TO 2255
BRe=(YLE(KCH)=XREF) JHALFB (1)*RL
BR2=BR*RR
RGe=ABS (DMM(I))®# (2.2 ABS(GBI+FTAN*GB2)
RGReARS (DKM(I))*(2.#ABS(BR)+FTAN®BR2)
_RATReTQ*RGR /CHORD
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4828
4829
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4831
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2255

2253

2252

2260

2262

2263

2261

RAT=TQ*RG/CHORD

CONTINUE
IF(TeEQel1eOReIEQMSTP(K)) GO TO 2253
IF(I.NE.(NS(K)+1)) GO TO 2252
CONTINUE
IF(IALP.EQ.1,0R.IBD.EQ.O) GO TO 2252
IF(ICOUNT.LT.1) GO TO 2252
RTKsFRATN(YCMX (Ko MA))

RTD=RTK

IF(LAT.NE.1) GO TO 22%2

RTYBR =FRATN(YCBR(K,MA))
RTBL=FRATN(YCBL(KsMA))
BML(3,K)=RTBR

BML(2,K)=RTBL

BMR(2,K)=RTK

WRITE(JIPT,2) RTKsRTBR,RTBL
CONTINUE

IF(MX(K).EQ.2) GO TO 2260
HREFaHALFB(K)-BREAK(K,1)
YD=BRFAK(K,1)

GO YO 2261

TF(MVRTX(K).NE.O) GO TO 2262
HREF s YREF (K)=RRFAK(Ky 1)

-YD=8REAK(K,1)

GO TO 2263

HREF&«YREF (K)}~-BREAK(K»2)
YD=BRREAK(K,2)

CONTINUE

IF(MALEQ.2) HREF=HALFB(K)=YREF(K)
IF(MALFQ.2) YD=YREF(K)
CONTINUE

YTF(NASYM.EQ.1) HREF=HALFB(K)
HTIP«HREF+YD

NJL=LL

IF(MALEQs2) NJL=LPN(K)

CHECKING THE LOCATION OF VORTEY BREAKDOWN

YY=(ABS(YLE(KCH))=YD)/HREF
FF=l,

IF(YY.GT.YBAR{K,MA)) FF=RTK
FDORsFF

IF(I.NE.NS(K)) GO TO 894
TA=TWING(K)

IF(TALEQ.0) IAsNS(K)

RRT=1,

IF(CT(IA)eGT40.0001) RRT=ABS(CSULIAI/CTLIAN)

JF(RRTeGTele) RRTs1,
WRITE(JPT»2) RRTY
CBMR(K)®RRT
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894

2280

CONTINUF

ABl=ABD (K, MA)

AB2=ABDR(¥K,MA)

AB3sARDL (K,MA)

IF(LAT.NE.1) GO TO 2264

FBR=1.

FBLel,

FRResl,

FRL=1,

KX=0

YPLel.

FPR=l,

YP=l,

YR=1, -

FPL=l.

ID=0

IF(IAGVXOEQ.IQAND.HAOEO.Z) I0=1
IF(IBD.EQ.0) GO TO 2266

EFFECT OF ROLLING ON VORTEY BREAKDOWN
YCCeYBB+(YLE(KCH)=-YR)}*CDD
7CCm2CP(MM+1)I+IBR+ (YLE(KCH)-YB)*SOD
PALP=P#*(2CC*SOD+YCC*COD) /HALFR(Y)
ALPPsALP#COD

ALD1sALPP4+PALP

ALD2=ALPP-PALP

8LD1=ALD]

BLD2=ALD2

YCC=YRB4(HTIP=~YB)*(CQD
ZCC=2ZCP(NJL)+2B+(HTIP-YB)*SO0D
PA=P* (2CC*SOD+YCC#COD)/HALFB(1)
ALD1=ALPP+PA

ALD2=ALPP~PA

IF(MA.EQ.1) ABP1=ALD]

IF(MA.EQ.,1) ABP2=ALD2

IF(MA.EQ.2) ABP3=ALD]

IF(MAL.EQ.2) ABP&s=ALD2
IF({I.NE.NS(K)) GO YO 2280

GPR=],

GPL=1.

TF(ALD1.GE,AB1l) GPRsRTK
IF(ALD2.GE.ABl) GPL=RTK

CONTINUE

YN1eYN(MM+1,]1)

YN2=YN(MM+]1,2)
IF(NASYMeFOL1eANDMALEOQ.]1) YH1wABS(YN(MM+1,2))
TFINASYM EO.1AND.MAL,EQ,1) YN2=ABS(YN(MM+1,1))
YY1=(YN1=YD)/HREF
YY2=(YN2-YD)/HREF

YH1sYN1
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2269

2268
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YH2sYN2 : .
IF(ALD1.LT.ALPBD(KsHA)) GO TO 2269
IF(BLD1.LT.ALPRD(K,MA)) GO TO 2269
ALD1®0.5¢(ALD1+BLD1)
ALD1=(ALD1-ALPBD(Ks,MA))*180,/P]
DXTE=Oe

1F(ALD1.GT.0.) DXTE=BDPT(ALD1)
YP=1l.-DXTE

IF (YY2 +LE. YP) GO TO 2269

IF (YYY 6T, YP) FPReRTK

Vs
vs§
Vs
Vs
VS§
VS
Vs
Vs
Vs
Vs

IF (YY1 JLE. YP +AND. YY2 «GTs YP) FPRel.=(1.=RTK)®(YY2-YP)}/(YY2-YVS

1Y)

IF(ALD2.,LT.ALPBD(K,MA)) GO TO 2268
IF(BLD2.LT.ALPBD(K,MA)) GO TO 2268
ALD2=0.5%(ALD2+8BLD2)
ALD2=(ALD2-ALPBD{KsMA))*180./P)
DXTE=D.

IF(ALD2.6T.0.) DXTE=BDPT(ALD2)
YPL=1.-DXTE

1F (YY2 .LE. YPL) GD TO 2268

IF (YY1l .GT. YPL) FPL=RTK

TF(YY1.LE.YPL.ANDLYY2.GT4YPL) FPLw1e=(1e=RTK)®(YY2-YPL)/(YY2~YY¥])

CONTINUE

EEFECT OF SIDESLIP ON VORYTEX RREAKDOWN
IF(YY.GT.YRRRR(K,MA)) FBR=RTBR
IF(YY.GT.YRRBL(K,MA)) FBL=RTBL

FSD=1.

Vs
Vs

Vs

IF(ALP.GT.AB2.AND.ALP.LT.ABL) FSD=le=(1.-PTRAR)*(ALP-AR2)/(LB1=~AB2)}VS

IF(ALP.GE,AR1) FSD=RTYBR

FSOLel.

IF(ALP.GELAB3)FSDL=RTBL

EFFECT OF YAWING ON VORTEX BREAKDOWN
IFBL=0

IFBR=0

RK=RTAL

RLR=-8BR

IF(PBK4GT.0.01) BLR==BK-BR

BBe=3LR

BLR=ABS(BLR)

BAl1=ALPRD (K,MA)

BA2=ALBDRL(K,MA)

BA3=ALBDBR(KsMA)
GRL=BA1-(BA2-BA1)/8K*BB
IF(PBK.LT.0.01) GRL=BA1-(BA1-BA3)/RK*RB
DRL=BA1+(BA2-BA1)/BK*BB
IF(PBK.GT.0.01) DRL=BA1+(BA1-RA3)/BK*BE
ARLeGRL

CRL=ARL

BLRw ( AUX{KsNB)=XREF)/HALFR(1)*RL
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C -3

Vs
Vs
Vs
VS
Vs
Vs
Vs
VS
vs
Vs

4951
4952
4953
4954
495%
4954
4957
49%8
49%9
4960
4961
4962
4963
4964
4965
4986
4967
4968
4969
4970
4971
4972
4073
4974
497%
4976
4977
4978
4979
4Q80
4981
4982
4983
4984
4985
4986
4987
4988
4989
4900
4991
4992
4993
4994

4905
4996
4997
4998
4999



IF(PBK+GTe0s01) BLR==BK+RLR vsS 5000

AA=RLR VS 5001,
BLReABS (BLR) VS 5002
ERL=BA1+(BA2-BA1)/BK*AA VS 5003
HRL=BA1-(BA2-RA1)/BK*AA VS 5004
IF(PBK4GTe0e01) ERL=BAL+(BALI-BA3)/RK®AA VS 500%!
IF(PAKeLT40.01) HRL=BA1=-(BA1-BA3)/BK®AA VS 5006
ARLSHRL Vs 5007
CRReCRL VS 500¢
YEYsABS(YLE(KCH)) Vs 5009
BZs{ERL=-DRL)/(HTYIP=-YEY) Vs 5010
BOR1®DRL+RZS(YH1~-YEY) vsS %011
BDOR2=DRL+BZ¥(YH?2-YEY) vS So012
B?2e(HRL=-GRL)/(HTIP~YFY) Vs 5013
BOL1=GRL+BZ*(YH1-YEY) VS 5014
BOL2=GRL+BZ*(YH2~YEY) vsS 5015
KX=0 VS 501¢
IF(MAL.EQ.1) ABR2=ARL Vs %017
IF(MALEQ.1) ABR1=ERL Vs 5018
IF(MALEQ.2) ABR3=ARL VS S01¢
IF(MALEQ.2) ABR&4sERL vs 5020
TF(ALP.GT.CRL.OR,ALP.GT.DRL) GO TO 226% VS 5021
IF(ALPoGToERL.CR.ALP,GT.HRL) GO TO 2265 VS 5022
GO TO 2266 Vs 5023

20 CONTINUE VS %024
DXTE=OQ. VS 5025
APD= (ALP-ARL)*180./P1 VS 5026
IF(ALP.GT,ARL) DXTE=BOPT(APD) VS %027

YR=1,~-DXTF Vs %0268 .
IF(YR.LT.O.) YR=Q. vs 5029
IF (YR «LTe YY1) YR=YY) VS 5030
IF (YR ,GT. YY2) YReYY?2 Vs 5031
DXTe«0. LT (o d
APDs (ALP-ARL1)%180,/P1 VS 50123
IF (ALP +GTs ARLI) DXTeBDPTI(APD) VS 034
YR1=),-DXT VS §013%
IF (YRl .GV, YY2) YR1aYY? VS %074
IF (YR1 4LT. YY1) YRIsYY] VS 659037
YR=0.5%(YR+YR1) vsS ©03e
IF (YY2 JLE. YR) GO TO 223 vsS %0139
RP=RTRR VS £049
RM=1, VS 5041
IF (KX <EQ0s 2) RPeRTRL VS €042
IF (XX +EQs 1 4AND. PRK ,GT. 0.01) RPeRTBL VS 5043
IF (KX oEQs 1 oANDe YY1 .GT. YR) FRL=RP T NS €044
IF (KX 4EQs 2 4ANDes YY1 .GT. YR) FRReppP VS 5045
IF(YY1 JLEs YR «AND. YY2 .GT. YR) RH-I.'llo-PP)‘(YYZ-YR)I(YYZ-YYI)VS 5046 .
KY=0 VS 5047
IF (YY1l .LE. YR eAND. YY2 LGT. YR) KYsm1l VS, 5048
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IF (KY .EO0¢ 1 oANDe. KX <EQe1) FRLsRM VS 5049

IF (KY oEQ. 1 +ANDe KX oEQ. 2) FRR=RM vs 5050

IF (PBK oLTe 0s01 oANDs KX oEQs 1) PMM=(1,=RM)/(1.,=RP) Vs $50%1

If (PBK oGTs 0,01 +ANDs KX <EQ. 2) RMMa (1.=RM)/ (1.-RP) Vs 5052

23 CONTINUE VS 5053
IF(KX.EQ.1) GO TO 21 Vs S50%4

60 TD 2266 vs 505%

2265 CONTINUE Vs 5056
¢ WRITE(JPT»2) HRL,GRL VS 5057
IF(ALP.LToHRL.ANDJALP,LT.RDL2) GD TO 21 vs 505¢

KXe=l vs 50%9
ARL®0.5%(BDL2+HRL) Vs 50¢0
ARL1=0,5%(BOL1+HRL) ve 5061

60 T0 20 VS %062

21 CONTINUE VS 5063
IF(ALPLT.ERL.AND.ALP.LT.DRL) GO TO 2266 Vs 5064

KXw2 VS 5065
ARL=0.5*(BDR1I+ERL) VS 506¢
ARL1=0.5% (BDR2+ERL) Vs 5067

G0 10O 20 VS 50é8

2266 CONTINUE Ve 5069
IF (ABS(FPR-RTK) +CT. 0,01) GO TO €83 ’ vs 5070

IFE (PRK +GTe 0.01 o¢ANDe ARS(FRR-RTEL) +GT. 0.,01) FRR=2RTK Vs f£071

883 CONTINUE vs 5072
IF(ID.EQC.1) GO TO 8B2 vs 5073

G0 TO 893 vsS 5074

882 CONTINUE vs 5075
c STRAKE EFFECT vs 5076
IF(ALP.LELALBDBR(K»1)) FBR=l. vs 5077
IF(ABPL.LE.ALPRD(K,1)) FPR=1, vsS %078
IF(ALP.LELARRL) FRR=1, Vs 5079

c VRITE(JPT»2) ARP1,ABP2,ABP3,ABR1,ABR2,ABR3 vS 5080
IF(ALP.GT.ALBDBL(K»2) AND4ALP.LE.ALBDBL(Ky1}) FBLol.~(1,=FBL)®(ALPVS 50P1
1-ALBDBL(K»2))/(ALBDBL(K,1)=ALBDBL{K,2)) Vs 5082
IF(ARP2,GT+ALPRD(Ks2) cANDGARP2.LE.ALPBD(Ks1)) FPL=lo=(1.,~FPLI®(ARPVS 5083
12-ALPRD(K,2))/ (ALPBD(K,1)=~ALPBD(Ks2)) VS 508¢
IF(ALPoGT e ABR3.AND ALPoLE4ABR2) FRL®1.=(1.=FRL)*(ALP~ABR3)/(ABR2~ VS 5085

1 ABR3) VS S0Re

893 CONTINUE Vs 5087
TIF(TI.EQ.NS(K)) BML(4sK)=0,5%(GPR+GPL) vs Ssoee
IF(TEQ.NS(K)) XL(1sK)=0,5%(FSD4FSDL) VS %089
IF(T.EQ.NS(K)) CA(K)=FSDL ' vs 5090
IF(ABS(1.~FBR)¢GT.0.,01) RAT=TO#ABS(DMH(I))/CHORD Vs 5091
IF(ARS (1¢=FRL)¢GT40.01) RATR=TQ*ABS(DMM{I))/CHNRD VS 5092.
IF(PBKeGToe0e01cAND.ABS(1o—FRR)4GT40.01) RATR=TO®ABSI{OFHM(T))/CHORD VS %093

c IF(1.EQNS(K)) WRITE(JPT,2) BMLU4,K)pXL{1sK)»XL(25K) Vs 5094
2264 CONTINUE VS 5095
IF(I.FQ.NS(K)) CPCWL(K)=RRY ve 5096

L _TF(TeEQNS{K) (AND.ALP GE.ABLICPCWL (K)=RTK#RRT VS %097
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CML=0.

CLS(I)=0.

cL(I)=0.

CO(I)=0.

PIC=PI/CHORD

CLG1=0.

C0Gl=0.

CMG1=0.

CYS=0.

CNS=0.,

CLRS=0.

CLPS=0,

CLPVSe=0,

CYPS=0,

CNPS=0,

CYRS=0.

CLRS=0,

CNRS'OQ

CNB1=0,

CYSl=0,

CLBS1=0,

CYR1=20,

CNR1s0,

CLR1=0.

CLY(I)s=0,

CDPPS=Q,

CLPPS=0,

CAXLs=0.

CAVS(I)=0,

NCWaNW (Ko 1) ¢NW(K,2)

TIFI(LAT.NELY) GD TO 2275
IF(I0LELMVRTX(K) ¢ANDMVRTX(K).NELO) GO TO 2275
IF(BUX(KyNB) LELAUX(KyNB)) GO YO 2275
DXR=AUX(KsNQ)=CRX(KyNOQ)
CRReAUX(K,NR)=DXR
XEFsCRR*(YEY=~BREAK(¥,NO))/(YBREAK(K)NB)=BREAK (¥ Q) )+UXR
IF(KYLEOL0) DYB(K)=YYR
IF(KY.EQ.,1) GO TO 2272
XE=XEE+ABSI{RG)I*TQ
IF(XE.LT.AUX(X,NR)) GO TO 2271
KY=l

IF(YBALT.1,E~20)XBA=DXR
IF(YBALLT1.E=-20)YBA=RREAK(K,NOQ)
SY=YBA4+(YLE(KCH)~YBA)®(AUX(KsNB)=XBA)/(XE~XBA)
SB=SY

IF(SBsLT.0.,) SB=O,
DYB(K)=0.5¢*(YBREAK(K,NB)=SR)
SYgeSB

OBRA=DYB (K)
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5098
£099,
5100
5101
5102
5103
5104
5105
£106
5107
5108
5100
5110
5111
5112
5113
%114
5115
5116
5117
s11R
%119
5120
5121 .
5122
5123
5124
5125
5126 ,
5127
5128
5129
%130
5121
5132
5133
5134
5135
5136
5137
%1138
5139
5140
5141
5142
5143
5144
%5145
5146




2271

2272

2274

2273

60 TO 2272

X8A=XE

YBAsYLE(KCH)

031=AUX (K, NB)-XE

02=CRR .
1F((01-02).LT.1.E=9) GO TO 2272
IF(02.LT,1.,E=5) GO TO 2272
Dl'YBREAK(K.NB)-RREAK(KiNO"(YEY’B?EAK(KpNO)!/(1.-01/02’
SYB=YBREAK(K,NB)=-DL

!F‘SYBQLTOOQ, SYB=0.

0B88=0,5%0L

DYB(K)=0,5%DL

CONTINUE

IF(KR,EQ.0) DYR(K)=DRR
WRITE(JPT,2) XE,AUX(K,NB),SYB,0BH
IF(KR.E0.1) GO TO 2273
XE=XEE+ABS(RGR)*TO
IF(XELLT.AUX(K,NB)) GO TO 2274
KRs=l

IF(V%DOLTQIQE-ZO’XBD.DXn
IF(YBO.LT.1.E-20)YBD-BREAK(K,NO)
SP-YRD#(YEY-YBD)*(AUX(VpNB)‘XBD)I(XF-XBD,
DYR(K)=YBREAK (K ,NB)=SR

SRR=SR

DYR(K)=0,5%DYR(K)

SYR=SRR

GO THh 2273

XBD=XE

YBD=YLE(KCH)

Ql=AUX (K, NB)=XE

Q2=CRR

IF((01-02).LT.1.E-9) GO YO 2273
1F(02,LT.1.6=5) GO YO 2273
DL'YBPEAK(K.NB)-FRFAK(KpNC)—(YEY-BREAK(KQNO))/(lo-Ol/CZ)
SYR=YRREAK (K,NB)Y=DL

IF(SYR oL To04) SYR=0,

CONTINUE

IF(KS.EQ.1) GO TO 2277
XEeXEE+ABS(DMM(IY)
IF(XYELLT.AUX(K,NR)) GO TO 2276
KS=1

IF(YRC LTe1.E~20)XBC=DXR

IF(YBC LTl E~20)YBC=BREAK(KNQ)
SR=YBC+(YEY=YBC)I*(AUX(K,NB)=~XBC) 7 (XE=-XBC)
SSBs=S8

IF(SSRLT.0.) SSB=0,
DBY»0.5*%(YBRFAK(KsNB)}=SR)

G0 YO 2277

2276 XBC=YE

195

5147
5148
5149
5150
5151
5152
5193
5154
5155
5156
51%7
5158
5159
51¢0

5161

5162
5163
5164
51€5
5166

5167

*168

5169

5170
5171
%172
5173
5174
€17%

5176 "

5177
s17¢%
5179
5180
1€l
€162
£183
5184
5135
5186
5187
518A
189

5199,

5101
5192

5193

5194
5195



c
o

22717

2275

151

152

YBCeYLE(KCH) Vs
pBY=DBB Vs
01=AUX (Ky NB)=-XE Vs
Q2=CRR Vs
IF((01-Q2),1LT.1.E=9) GO TO 2277 Vs
IF(02.LTelsE~5) GO TO 2277 Vs
DLsYBREAK(KyNB)=BREAK(K,NQ)={YEY-BREAK(K,NO))/(1.-Q1/0C2) Vs
SSBsYRREAK{K,N8)-DL Vs
IF(SSB.LT.0.) SSB=Q, Vs
XAV=0 5% (AUX(KsNR)+BUX(KyNB)) Vs
IF(IDLEQe14ANDALPLLTALBDBR(Ky1)) GO TO 2275 Vs
BRLs (AUX(K,NB)=XREF)/HALFB(1)®RL Vs
BRT®(XAV=XREF)/HALFB({1)*RL Vs
ALL=ABl1-(AB1-~AB2)/BKS$RRT Vs
BLL=AB1-(AB1-AR2)/BK*BRL VS
IF(BRL.LT,0.) RLL=AB] Vs
ALL=0.5*(ALL+BLL) Vs
IF(ALP.GT.BLL) SYR=SSSB Vs
IF(ALPoGToALLoANDALP LToBLL) SYR®SYR+(ALP-ALL)*{SSB~SYR)/(RLL~- Vs
1ALLY vs
IF(ALP ¢GEoAB2AND(SYB.GT«SSR) SYB=SYR4(ALP=ABR2)%(SSR~SYB)/(ARL=-AB2VS
1 Vs
IF(ALP .GELARL) SYB=SSH Vs
CONTINUE vsS
WRITE(JPT»2) SYB,SYRsSSByDBB,DYB(K),DP,DYR(K) Vs
CHORDWISE INTEGRATION Vs
00 155 Jel,NCW Vs
EPL=0, Vs
NNsJ+MM Vs
IF (NW(K»2).£Q.0) GD TO 151 Vs
TF(JLLENW(K)1)) GO TO 151 Ve
IK=) Vs
IF(KeGTel) IK=NS(K-1) Vs
LLoLPANI(K)4NW(K,2)*(T~IK=1)+NN=NW(K,1)%(I=1K) Vs
IL=11 Vs
JLL=J=NW(K,1) Vs
L=2 Vs
FN=NW (K, 2) Vs
GO TO 1%2 Vs
LL=NN+JK VS
IL=XCH Vs
JLL=J Vs
L=1 Vs
FNeNW(K,1) VS
CONTINUE Vs
ECMe0, Ve
XCea(XV(LLI=XLE(KCH))/CHORD Vs
IF (ICAM(K).EQ43) XCaXV(LL) Vs
I1leXC Vs
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5106
5197
5198
5199
5200
5201
5202
5203
5204
5205
5206
5207
5208
5209
5210
5211
5212
5213
5214
215
5216
5217
5218
f21¢
£220
5221
5222
52213
5224
5e2s
t226
5227
$228
5229
5230
5231
%5232
52312
5234
%235
5236
5237
%238
5239 ¢
5240
5241
5242
5243
5244




vTSU'(XN(LL!Z’AXN(thl),/(YN(LL’Z’“YN(LL)l),

, IF(IUING(K).NE.O.AND.I.GT.IVING(K)) G0 7O 311

1315

296

300

311

305

310

IYBREAKoDCOS’DSIN9V1’IUING:ZB:YB.YBB,NCSS»IUGLT:IV.NC!.“F’

1F (IALP .EO0. 1) GO TO 305

IF(K.EQ.1AND.JCAMBLEQ.1) GO0 TO 1315

CALL 7CR(XC9YV(LL)DCAH’ICAﬂgzlpKrlpCHURD:DTDY:ISTpTSU)
IF(lLoGEoNJUI(KoJZoNL)oANDoLL.LE.NJUZ(K;JZ,NL) ) G0 TO 300
GO TO 296

YCeYLE (KCH)

XCCw=XC

XC=XV(LL)

CALL ZCDX (XC»YCsCAM,DZDY)

71=YC

XC=XCC |
!F(LL.GEQNJHI(K’JZ’NL)oANDoLLoLE.NJ"Z(K.JZ’NL’) ¢0 T0 300
EPesALPH(I) .
IF(NL.EO.NAL(K).AND.HJHI(K;Z:NL).E0.0) 60 70 300

CS~COS (EP)

SS=SIN(EP)

¢0 TN 310

TFINLLEQ.NAL(K)) EP=ALPH(I)

IF (NL.NENAL(K)) EP=ALPH(T)-TFLP(K,NL)

TE(NL EQ.NAL(K)) EPLa=TFLP(K,yNL)

IF(NASYM.EQ.1) EPL==TFLP(KsNL)

IF(NL oNEJNAL(K)) ECM=TFLP(K,NL)

CS=COS(EP)

SS=SIN(EP)

G0 70 310

IF(IALP.EO,1) GO TO 305

CAM=Q,

ICT=ICAMT (K)

IF(ICT.NE.O) CALL ZCR(XC'YV(LL)’CA"91CAH321)K,XCTDCHQRDl

10Z0Y,IST,TSW)

IF(LL.GE.FJVI(K.JZ;NL).AND.LL.LE."JHZ(K:JZ.NL’) ¢0 TO 300
G0 TO 296

CS=1.

SS=1.

CAM=O0,

CONTINUE

AXCAMSCAMGECH

Ul=0,

u2s=0.

Vi=0,

V2e=0.

IF (NGRD .EQ. 0) GO YO 512

Vs

ZCU--Z.‘(ZN(LL.1)+ZR+(YCP(LL)-YB)*SUD*HEIGHT)+ZN(LLp1)#ZB’(YCP(lL)VS

1-YB)*S0OD

Vs

CALL BACKHH(XV(LL)-YV(LL)’lCHnLPANEL’BylPANl’NUuCPpUlpL&ToCODrSCDoVS

IF(LAT,NE.(~=1)) GO TO 512

197

BREAK)

Vs
Vs

5245
5246
5247
5248
5249
5250
5251
5252
5253
5254
$255
5256
%“2%7
52t8
5259
5260
5261
5262
5263
284
5265
52¢4
5267
5268
5269
5270
5271
5272
%273
5274
5275
52754
5277
527¢
5276
5280
5281
5282
%283

5284

5285
5286
5287
5288
5289
£24990
5291
5292
5293



1500 YBREAK»DCOS»DSIN, V25 IWING57B,YRsYRB,NCSS» IWGLT» IVSNC1,KF5BREAK

512

CALL BACKWH(XV(LL)sYV(LL) »ZCWsLPANEL,BsLPAN1»NWoGANPASUZLATSCODs VS

2) . v
CONTINUE

IF (IALP LEQ. 0) GO TO 513

. GAKsCP (LL)#(1.4ULSALP)+CP(LL)*ALPSUL-GAMX(LL)®(VISALP+SOD*ALP)I*2,

GBKsGAMMA(LL)

. CP(LL) =GAK
60 TO 514

513

CONTINUE

- ST=SORT(1.+DZDY*DIDY)

. SD=SOD/ST+DZDY/ST*COD

~CK=CS

. CSm({CAM®SSECK)/SORT(1.+CAMSCAN)

PCA=O.

. TF (CODGToe98) PCASGAMX(LL)®(V1I+SDESNALP(T))

514

GAKsCP(LL)*(1.4U1)*CS=-PCA

GBKsGAMMA(LL)*(1,4U14U2)*CS=GAMX(LL)*(V2+V]1)
CP(LL ) =GAK
CSe=CK

"GAMMA (LL)=G8BK

CONTINUE

GBS"GAK*SN(Ky JLLoLISCH(IL)/FN
WBSeGBK®*SN(KsJLLsL)®CHIIL)/ZFN

VAS'O.
FT=SORT((1,+CAM®CAM)I#CODYCOD+(SOD+DZDY*COD)*s2)

PLO(CAN®SS+CS)*COD/FT
"PDe(~-CAM*CS+SS)*COD/FT

PHa(XV(LL)+2Z1¢CAM-XREF)I*COD/FT
CL(I)=CL(I)+GRS*PL

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

CHL=CML-GBS*PNM
CLPPS=CLPPS+GRS*PL
COPPS=CDPPS+GRS*PD

- MGS=CPAUGILL)SSN(K, JLLsL)*CHIIL)/FN

CLGIsCLG14UGS®PL
CDG1=CDG1+WGS4PD
CMG1*CHGL-WGS*PHM
CLS{I)=CLS(I)+WARS
CLY(TI)=CLY(I)+GRS2CS
CAXL=CAXL+GBS*(-AXCAM)*COD/FT
IF(LATLEQ.0) GO YO 155
FIoSN{KsJLL,L)*CH(IL)}/FN
IF(LAT.EQ.(-1)) GO TO 1353

CWPsGAMP(LLI*FZ¥(1.4U1)

VBeGAMB(LL)*FZ%(1.+U1)
WReGAMR(LL)*FZ®(1,4U1)
FBCe1l,

"YF(YCP(Ll).GT.SYR.DR.YY.GT.YBAR(KaHA)) FBC=0.
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5294
5295
5296
5267
£298
%8299
5300
5301
5302
5302
5304
5305
5306
5307
5308
5309
5310
5311
5312
5313
5314
5315
5316
5317
5318
5319
5320
5321
5322
5323
5324
5325
5326
5327
532¢°
5329
£330
5331
53232
5331
533%
5335
5336
5337
5338
5320
5340
5341
5342




521
522

523

524

1353

1354

CRIGINAL PALE i3
OF POOR QUALITY

¥Bel,

;F(XCoLT.RAT.ANDoXV(LL)oLT.AUX(KQNB)) FWB=0.
TF(YN(LLUs1)eGTeSYBaANDXVILL) «GToAUX(KsNR)) FWB=O,
TF(SYBeGToYN(LLs1)eAND.SYB.LTLYN(LLs2)) GO TO 521
GO 70 522 '

IF(XVILL).LE.AUX(K,NB)) GO TO 522

FUB= (SYB=YN(LL»1))/Z7(YN(LL,2)=YN(LL,1))
CONTINUE
FWRsARS(FWB)
WBB=GAMB(LL)®FZ*(1.4+Ul)*FWB
FWR=1,
YF(XCoeLTRATRGANDXVILL) 4LTLAUX{K,NB)} FUR=O,
IF(YN{LL>1)eGToeSYRJANDXVILL)«GTLAUX(KsNB)) FWR=O,
TF(SYRWGTOYN{LLs»1)eAND SYR.LTGYN(LLs2)) GO TO %523
GD TO 524

IFIXVILL) «LFLAUX(K,NB)) GO YO 524

FWR» [SYR=YN{LL,1))}/(YN{LL,2)=YN(LL»1))
CONTINUE
FWR=ABS(FWR)
WRRaGAMR(LL)I*FZ*{1.,+U1)*FWR
CONTINUE

P1=DZDY*CCD+SOD
YCVeP1®(XV(LL)-XREFI/FT
ZCV=P1e(ZCPILL)42B+(YCP(LL)-YB)*SOD)I+CODS(YBB+(YCP(LL)~YR)*COD)
ICV=2CV/FTY

IF(LAT.EQ.1) GO TO 1354
EPP=EPL
EPL=EPL-CAM
IF(NASYM.,EQs1) WBS=GBS
CLBS=CLRS-WBS*7CV*COS(EPL)
CNSsCNS+WBS#YCV+GBS*SIN(EPP)I*YLF(KCH)*COD/FY
GO YO 155
CONTINUE
CYSoCYS~WB*P1/FT-CBS*(~CAMSCS4SS)#COD/FT#BKeCOSA
CNS=CNS+WRKYCV4GBSY (~CAMRCS+SSI*COD/FT¥BK*(XVILL)-~XREF)#CDSA
CLBS=CLBS-WBAZCV
CYPS=CYPS~WP*P1/FT
CLPS=CLPS-WP*7CV
CNPS=CNPS+wPRYCV
CYRS*CYRS—WR¥P1/FT4+GRS*SS*(XVILL)=XREF)/HALFB(1)4CODIFT*RL
CLRS=CLRS-WR#*2CV

CNRS=CNRS+WR*YCV—-GBS*SS* (XV(LL)=XREF)/HALFR(I)*COD/FY*RL*(XV(LL)~

1XREF)
CLPUSsCLPVS—(WP~GBS/CS*P*#ICV*SINA/HALFR(1))*ZCV
CNB1=CNB1+WBB®YCV

GBS=GBS*FBC

CYS1=CYS1-WBBSPL/FT—-CBS* (~-CAMICS+SS)I*COD/FT*RKSCOSA
CLBS1=CLBS1-WBR#*ZCV

CYR1=CYR1-WRR*P1/FT
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155

315

1325

31e

316

320

295
317

CNR1=CNR14WRR*YCV
CLR1=CLR1=-WRR2*Z(CV .
CNBIOCNBI#GBS‘(-CAH‘CSOSS)OCUDIFT‘BK*(XV(LL)-XREF)*COSA
CONTINUE
END OF CHORDWISE INTEGRATION
D2DY=0.
TSU=SIN(SWEEP(KCH))/COS(SWEEP(KCH))
IF (IALP LEO. 1) GO YO 316
IF(IWING(K) eNFoOoAND.T4GTLINWING(K)) GO TO 320
IF(K.EQ.1+AND.ICAMB.EQ.1) GO TO 1325
XC'O.
IF(ICAM(K)<EQ.3) XCoXLE(KCH)
21=XC

catL ?CR(XC:YLE(KCH)9CAHLE’ICAHDZI’KpIDCHDRD:DTDYoIST:YSH)

IFINLEF{K) EQ.0) GO 7O 318

IF (LLoGESMINLIK, JToNL) o ANDGLLoLF o MINZ(KSITsNL)) G0 TO 315

GO TO 318

CAMLE=CAMLE+TFLP(K)NL)

60 TO 1318

YC=YLF {(KCH)

XCaXL € (KCH)

CALL 7CDX{(XCs»YCsCAMLE»DIDY)

71=Y(C

EP=ALPHI(I)

XCS=COS(EP)

XSS=SIN(EP)

G0 YO 217

XCS=1.

XSS=0.

CAMLE=O,

GO TO 317

CAMLE=0,

ICT=ICAMT(K)

IF(ICTNELO) CALL ZCR(XCo YLE(KCH) »CAMLESICAM, 712K 1CTs
1CHORD, DZDY, ISTs TSW)
XCS=COS(ALPH(I))

XSS=SINCALPH(I))

IF(NLEF(K).EQ.0) GO TO 317
IF(LLGEMIWL(K,JZsNL) ANDLLLFoMIN2(K,J7HpNLY] GO T0 295
60 10O 317

CAMLESCAMLE+TFLP(KsNL)

CONTINUE

CAMY=DZDY

D7DY=0.

IF(ICAM(K)LEL1) Z1=0,
F1=SORT(1.4CAMLE**2)
F2sSORT((1.+FTANSFTAN)*COD*COD+(CAMLE*FTANSSOD)$%2)
Fl2=F1&F2

F3=COD*COD+CAMLE* (CAMLE*FTAN4SOD)
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FQ'-C‘NLE‘CUD*FTAN‘SOD‘COD
IF(JBS(CUD)oGToO-l)F5'F12ISQRY(F3‘F3*F4*F4)
IF(ABS(CUD).LE.O.I,FS.IOIFS
FT=SORT(1.+CAMLE**2)
FLeXSS=XCS*CAMLE

FDe=XCS=XSS*CAMLE
Clpps'CLPPS*PI/CHORDOBHR(1’1,‘FL’FT
CL(I)sCL(T)*PI/CHORD4CT(I)®FL/FT
CM(I)=CML*PT/ (CREF*CHORD)
DIFFsBMR(1sI)-BML(1»1)
IF(DIFFeLT40e) DIFF=0.

"BMR(1,T)=REMAINING LoE,THRUST

i DIFF=REMAINING THRUST-L.E.DRAG

"CDPPS®CDPPSSPI/CHORD+DIFF*FD/FT

CO(I)=CD(I)*PI/CHORD4CT(I)*FD/FY
CLS(I)=CLS(I)*PI/CHORD
CLY(I)=CLY(I)*PT/CHORD+CT(IISFL/FT
CAXL=CAXL*PIC

CLG1=CLGLI*PIC

CDG1=CNGLI*PIC

CMG1=CMG1*PIC/CREF

IF(LAT.EQ.O0) GO TO 220
CONST=PI/CHORD

 CTH=PI/2.#SORT(1.=AMSAM¥FS#FS)/FS
TF(LAT.EQ.(~-1)) 6O YO 1355

887

FRSRsFF

FBSL=FF

FRSR=1,

FRSL=1.

IF(YY.GT.YBPBR(K,MA)) FBSR=RTK
IF(YY.CT.YBRBL(K,MA)) FBSL=RTK

FRSR=FRR

IF (ABS(FPR-RTK) .GT. 0.01) GO TO 887 ]
IF (PBK oLTe 0.01 <AND. ARS(FRR=RTBL) +GT. 0.01) FRR=RTER
CONTINUE

RT=1. . .

IF (RTRL +LT. 1) RTe1.={1.=RTKI*(1.-FRL)}Z7(1.-RTBL)
IF ((1.=FRL) oGT. 0.01) FRSLeRT

IF(MALEQ.1) FZI7=FF

IF(MAGEQ.,1) FR1=FRR

IF(MAL.EQ.1) FP1s=FPL

1F (PBK LT, 0.01) GO TO &88

IF (ABS(FRR=-RTRL) «LTe 0,01) FRSLeRTK

IF (ABS(FRL=RTBL) +LTV. 0.01) FRSP=RTK

IF (ABS(FPR-RTK) .GT., 0.01) 60 TO 889

RO=1,

IF (RTBL oLTe 1o) ROs1e=(1.-RTK)*(1.~FRR)/(1.~RTBL)
IF ((FRR-RTBL) «GTe 0.01) FRSR=RQ

GO TO 889
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gae IF {ABS(FRR—RTBL) oLTe 0.01) FRSR=FRR
IF (ABS(FRL-RTBR) LT+ 0.01) FRSLeFRL
IF(F72.67.0.95) GO TO 889

889

892

FRSReFRSR*FR1
FRSL=FRSL*FP1
CONTINUE

IF(ID.EQ.0) GO TO 892

FBSR=1,
FBSL=1,
FRSR=1.
FRSL=1,
CONTINUF

CYS=CYS#CONST" " -

" CNS=CNS*CONST .

 CLBS=CLAS®CONST.
CYPS=CYPS*CONSTY

CNPS=CNPS2CONST
CLPS=CLPS*CONST
CYRS=CYRS*CONST
CNRS=CNRS*CONST
CLRS=CLRS*CONSTY
CLPVS=CLPVS*CONST
CNR1«CKR1®CONST
CYS1=CYS1*CNONST
CLRS1=CLBS1*CONST
CYR1=CYR1*CONST
CNR1oCNRI*CONST
CLR1=CLRI*CONST
SUMI=sY (2, T)%Y(2,1])
SUM2=Y(3,1)%Y(3,1)

SUMIaY (4, T) Y (41) -

SHIL=Y(1,1)4Y(2,T1)
SH12sY(1,1)=-Y(2,1)
SM21sY (1, T)4Y(3,1)
SH22eY(1»1)1-Y(3,1)
SH31=Y(1,1)4Y(4,1)
SM32=Y(1,1)-Y(6,])

IF(SM11.6E.0. «AND.

SM12.GEL04) SUM1=0O,

TIF(SM11.LTa0us ¢ANDGSM12,1T7.0.) SUM1=0.
IF{SM21.GE«Os +AND, SM22.6F.0.) SUM2=0,

IF(SM21.LT.0. oAND.

SM22.LT.0.) SUH2=0,

IF(SM31.,6E,0¢ «ANDe SM32.GE.04) SUM3=Q,

IF(SH31.1T.0. «AND.

S21=1,
S22s1.
S23=1,

SM32,LT.0.) SUH3=Q,

IF (SM11.LT.,0,) S21=-1.
IF (SM21.LT.04) S22=-1.
IF (SM31.LT.0,) S23=~-1,
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F

OF POOR QUALITY

PBET"Z.‘Y(l!I)‘FTAN‘GF‘Y(ZQI)‘PBK
PRL=0.
SIDE‘CTH‘(Zo‘Y(IDI)‘Y(ZDI)*SUHI)‘S?I*F5
SIDFPsSIDE

SIDE'SIDE‘(FPR+FPL)*O-5
SIDEPB'CTH‘(PBETA*PRL)*FS*(FPR#FPL)‘005
SIDEB'CTH‘(Zo‘Y(loI)‘Y(3QI)4SUHZ)‘SZZ‘FS
SIDBB=SIDER :
SIDER'CTH‘(Z.‘Y(I’I)‘Y(“’!)*SUF3)*SZ3‘F5
SIDRR=SIDER

fCRL'0.5‘(FRSR*FRSL’

- F8UsYs .

FBULel. ' '
IF(ALP.GT.ABZ.AND.ALP.LT.ABI)FBU-I.-(1.-RTK)‘(ALP-AE?)I(AQI—A%Z)
IF(ALP.GE.ABL) FBU=RTK .

IF(ALP+GELAB3) FBUL=RTK

IF(I.EQ.NS(K)) BMR(4,K) =0 5% (FBU+FBUL)
IF(I.EO.NS(K))BHR(5¢K)¢0.5‘(FRSP41.)‘PRT :
SIDEP-SIDEP-Z.‘R[‘YLE(KCH)IHALFB(I)‘CSU(I)‘FCRL

SIDRPB=0.

FORL =0 .5* (FRL+FRR)

IF(PRK.GT+0.01) SIDRPB-CTH'Z.'Y(]:I)‘FTANﬁGB‘Y(QpI)’PEK*F5'FDRL
SPG-DHH(I)*?.‘GRICHORD

ARGSDMM(TI)*#2,#BR/CHORD

SIRR'SIDER#RRG“RSP

SIRL=SIDER+RRG¥FPSL

SIDRI-(SIRR‘FRPOSIRL‘FRL)‘O.5

SIBR=SIDEB+SRG*FBSR

SIBL=SIDER4SRG*FBSL

SIDBI-(SIBR“BP*SIBL‘FBL)‘O.S

ER=1,

EL=1.

IF(FRR.LT00095) FR=0,

IF(FRL.LT.O.95) EL=0.

IF(PRK 4GT.0.01) SIDRI-SIDRI#(SIBR*(1.-FBR)*ER#SIRL*(1.—FBL)‘[L)
1 *0.5

WRITE(JPY,2) SIDEB;SIDBI'SIDEP;SIDRI’FBRnFBlyFPP’FRL
WRITE(JPT,2) FRSR,FRSL»FCRL»SIDRPE'FPRpFPL

ADDITIONAL VORTEX LIFT ON THE LEFT QUTBOAPL PANEL

FRR=],

1Y=1

IF (TAGVXNELO) IY=MA

IF(ID.EO.1.AND.ALP.LT.ALBDBR(K’1)) GO TO 1355
IF(ALP.GE.ALPBD(KoIY).ANP.ALP.LF.ALBDDL(K,IY)) FBEB=le=(1.~RTBL)®*
I(AL9-ALPSD(K:IY))I(ALBDBL(VoIY)—ALPBD(KytY))
IF(ALP.GTLALBDBLIK,IY)) FBB=RTBL

FBRsFBB*RTEL

XF(HA.EO.I.ANO.YY.GT.YBRBL(K;I)) FBB8=0.

'IF(IO.EO.I.AND.ALP.GE.ALBDBL(K;I)) FBB=0.
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c
1355

1365

253

1356

FBCeFBR
IF(MAEQ.2,AND.JAGVX.EQ.0) FBC=0,

SIDB1=SIDB1+0 .54 (FBC—FBL*FBSL*FBBI*SRG =0.5%(1.,-FF)*CSU(I)*FBB

WRITE(JPYs2) SIDE,SIDB1»SIDR1,FBB
CONTINUE

YE=YBB4+(YLE(KCH)-YB)*COD

KAsLL

Vs
VS
Vs
vS$
Vs
VS
Vs

IYE=SOD*(2CP(KA)+ 2B+ (YLE(KCH)~YR)*SOD)+CODRS(YRB+(YLE(KCH)=YBI*COD)VS

FO=(CAMLE*CDD*(CAMLE*TAN*COD4SOD)+ TAN®COD*CND)/F12

FDeFD*COD

IF(LAT.EQO.1) GO TO 1356
S1e}1,

IF(Y(151)elTe00) Sle-1,
S2=1,

IF{(NASYM.EQ.1) GO TO 1365
TIFCIY(1)4GAMP(Y)) el TuOe) S2=-1,
SUMsGAMP(I)SGAMP(T)

SM1=Y(1,I)+GAMP(])

SM2=Y(1,I)-GAMP(])
IF‘S"loGEnOooAND.S”Z.GE.O.) SUMsQ,
IF(SM)lelTe0eeANDSM2,LT.0.) SUM=O,
SIDE«CTH®(2,#Y (1, I)*GAMP (T)+SUM)%S24FS
CONTINUE

IF(NASYM,EQ,1) SIDE=CTHRY(Y,T)*Y(1,I)¢S1%F5
CLBI=CLBS®CONST—~STIDE®ZYE/F1
CNBL1sCNS*®CONST+STIDE*SOQO* (XLE(KCH)=YREF)
CLBS=CLBS#CONST-SINESTIYESF4/F12

CNS=CNS*CONST-SIDE*(YE*FI/FL124(XLE(KCH)=XREF)IOF()

IFITIQ.GENVRTX(K)AND NVRTX(K)}.NE.O) GO TD 253
IF(TQ.LESMVRTX(K)ANDJMVRTX(K)NE.O) GD TO 253
60 TO 220

CLtBl=CLBS

CNR1s=CNS

GO TD 220

CONTINUE

YYP=ABS(SIDEP)*CHORD*SSN

YYPR=(Q,

YYB=ABS(SIOBB)*CHORD*GRC
YYR=ABS(SIDRR)*CHORD*SSN

TF(PBK.GT«0s01) YYPwABS(SIDEP+SIDRB)SCHORDSSSN
IF(PBK4GT40401) YYR=ABS{SIDGB+SIDRR)I®CHORD*SSN
RP=DMM(I)

IF(RP,GT.CHORD) RP=CHORD

OXPP=RPEFS*SSN

IF(YYP,GT.OXPP) YYP=DXPP

IF(YYR.GT.OXPP) YYRuDXPP

IF(DRRLYLYYR) DRP=YYR

IF(DR LT YYP) DRaYYP
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IF(I.EOJNS(K)) BML(SsK)=DR '
Y?P-SOO*(ICP(KA)*ZB#(YLE(KCH)-YYP-YB)*SUD)OCOD*(YBE#(YLE(KCH)-YYP
1-YB)*COD) '
v YEB-SOO*(ZCP(K‘)+ZB#(YLE(KCH)-YYB-YE)‘SDD)#CUD*(YBBO(YLE(KCH)—YYB
1-Y8)¢COD)
,YER-SOD‘(ZCP(KA)0280(YLE(KCH)-YY?-YB)*SUD)0C00‘(Y890(YLE(VCH)~YYR
1.1=YB)*COD)
_‘YEPB-SOD‘(ZC?(KA)+280(YLF(KCH)-YYPR-YB)‘SCD)*CUD‘(YBE&(YLE(KCH)-
1YYPB=YRB)*COD)
- CYB1=CYS1-SIDR1#S0D/F1
CNB1=CNR14STIDR1*#SOD®(XLE(KCH}-XREF)
CLB1=CLBS1-SIDR1I®YER/F1
CYP1=CYPS=(SIDE+SIDEPR)*SCOD/F] .
CNP1=CNPS+(SIDE+SIDEPR)*SOD*(XLE(KCH)=XREF)
. CLPVS=CLPVS=-SIDE#YEP/F1-SIDEPR*YEPB/F]
. CPCVS®=(SIDE+SIDEPB)/F1
CRCVS=(SIDER+SIDRPB)I/F1
. CBCVS=SIDB1/F1
. CYR1sCYR1-(SIDR1+SIDRPB)*SOD/F1
: CNR1=CNR14(SIDR1+SIDRPRI*SO0* (XLE(KCHI=XREF)
CLR1sCLR1-SIDR1*YER/F1-SIDRPB#YECR/F1
- SIDE=SIDEP
© CYPSeCYPS4+SIDE®F6
. CNPS=CNPS—SIDE*YE*F3/F1?
 CNPSsCNPS—-SIDE®*(XLE(KCH)-XREF)*F6
. CLPS=CLPS-SIDE®IYE#*F4/F12
CYS=CYS+SIDEB*F6-CT(I1)SFD/FT®BK
CNS-CNS-SIDEB*YE‘F31F12+CT(I)*FD/FT#BK#(XLE(KCH)-XQEF)
CNS=CNS—SIDEB* (XLE(KCH)-XREF)*F6
CLBS=CLBS—~SIDEB*ZYE*F4/F12
CYﬂs-CYRS¢SIDER*F60CT(I)°FDIFT‘(XLE(KCH)-¥RF7)IHALFB(I)*QL

CNRS-CNRS-SIDER*YE‘F3IF12—CT(I)‘FDIFT‘(XLF(KCH)-XREF)lHALFB(li»‘ﬂL"VS

1 (XLE(KCH)=XREF)
CNRS=CNRS—SIDER® (XLE(KCH)-XREF)#F6
CLRS=CLRS=SIDER®ZYE*F&4/F12
TF (10.GENVRTX(K) o ANDNVRTX(K).NE,O) GO TO 220
TF(10.LE.MVRTX(K) < AND.MVRTX(K)oNEJO) GO TO 250
60 TO 251
250 CYB1=CYS
CNB1=CNS
CLB1=CLRS
CYPLeCYPS
CNP1=CNPS
CLPVS=CLPS
CYR1=CYRS
CNR1eCNRS
CLR1=CLPS
251 CONTINUE
220 CONTINUE
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"1F (1 +LT. NCOL) GO TO 210 Vs 5686
KLL=NCOL=-1 VS 5687
KC=KC+1 ' Vs 5688
o Iégk.ct.l.AND.l.Eo.(Ns(x-1)o1)) KCe1 VS 5689
. NCOL=NCOL#M1(X,KC)-1 VS 5690
210 KL=I-KLL VS 5691
S FMeMY (K KC) VS 5692
'AA-CHORD‘SJ(K:KLoKC)‘HIDTH(K:KC)IFH Vs 5693
. AAsAA®FATR VS 5694
CLT=CLT+CL(TI®AA VS 5695
CCMT=CHT+CM(I)*AA VS 5696
CDT=COT+CD(T)*AA ‘ VS 5697
. CLPPsCLPP+CLPPS*AA VS 5698
. COPPsCDPP+CDPPS*AA VS 5699
" CLGM=CLGM4CLGL®AA vs 5700
-COGM=CDOGM+CDGL*AA Vs 5701
~CHGM=CMGM+CMG1*AA vs %702
,'IF(IO.GE.NVRTX(K).AND.NVPTX(K).NF.O) DMM(I)=0. Vs 5703
iF(IO.LE.HVRTX(K).AND.HVRTY(K).NE.O) DMM(I)1=0. VS 5704
IF(IO.GE.NVRTX(K).AND.NVRTX(K).NE.O) GO TO 2%2 VS 5705
_ IF(IO.LE.MVRTX(K).AND.HVRTX(K).NE.O) 60 TO 252 VS %706
... YCsYLE(KCH) : vs 5707
- RR=ABS(CSU(T))*CHORD : VS 5708
. XC=XLE(KCH) 4RR VS %709
JE(XC.LT.XTE(KCH)) GO TO 2100 VS 5710
CAMLE=O. Vs 5711
CAMY=0, Vs 5712
7. . 60 70 2101 Vs 5713
2100 XY=RR/CHOPD VS 5714
~ DZeXLE(KCH) Vs 5715
CAMLE®100. Vs 5716
CAMY=RR Vs 5717
. IF(ICAM(K).LE.1) CALL ZCR(XY.YC:CAHLEoICAH;DZ.K,loCHnPDpCAMY;IST: VS 5718
1TSW) Vs 5719
IF(ICAM(K) EQ.3) CALL ZCR(XC:YCnCAHLE:ICA":D?;V:l:CHORD;CAHY:IST. Vs 5720
1TSW) vs 5721
7 TIF(ICAM(K).EQ.2) CALL 7CDX(XCsrYCrCAMLE, CANY) Vs 5722
2101 CONTINUE Vs 5723
ol Frosonr((1.+canLFoCAHLE)ocootcoootsoo+canvocon)t~z) VS 5724
"DXA=0. VS 572%
EFFCs1, Vs §726
EFFB=1, VS 5727
. EFFD=1. vs 5728
" IF(I.GE.NVLI(JA).AND.I.LE.NVLZ(JA)) G0 YO 261 Vs %729
60 TO 262 . Vs 5730
261 IF(I.NE.NVL1(JA)) GO TO 263 VS 5731
"¢ . AUGMENTED VORTEX LIFT EFFECT VS 5732
I IF(IBD.EC.O0) GO TO 263 vS 5733
, XRR=AUX(KsNQ)=CRYX (K,NQ) VS 5734

206
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XReAUX (K»NB)=~XRR VS 5735

DX=0. VS 5736
IF(ABS(XR)eGTeleF~3) DXsARSIXTILT(JA)/XR) Vs 5737
DA=REDBD(DX)} vS 5738
ABRN=ALPBD(KyMA)Y-DA®PI/180. » VS ST72¢0
ABRNB=ALBDBR(K,MA)=DA*PI/180, VS 5740
ABRNL=ALBDBL(K,MA)-DA*PI/180. VS 5741
IF(ABRNB.LT.0.) ABRNB=Q, VS 5742
IF(ABRN.LT.04) ABRN=0, VS 5743

263 CONTINUE VS 5744
EFFC=]l., VS 5745
EFFB=1., VS 5746
EFFO=1, VS 5747
XMV=0, VS 5748
XMVB8=0, VS 5749
XCTaXTILT(JA) vsS 5750
IF(IBD.EQ.0) GO TO 274 vs 5751
IF(ALP.LTLARRN) GO TO 269 Vs 6752
IF(ALPGE.ALPBD(K,MA)) GO TO 264 Vs %753
DAP=(ALP-ABRN)#*180.,7P1 VS 5754
DXP=BDPT(DAP) vsS 5758
FRTN=]1, VS 5756
IF(ABS(XCT)eGTeleE=3) FRTIN=DXP*XR/XCT vs 5757
IF(FRTN.GT.1.) FRTNe]l, vsS §575¢

GO TO 265 Vs &%7%9

264 FRIN=1, VS 5760
265 CONTINUE VS 5761
XMVe 0, 5%#(1.=FRTN)*®®2+FRTN*(1,~0.5¢FRTN)SRTK VS 5762
XMVe {XMV/( 1.=-FRTN +FRTNSRTK)=0.5)*CTILT(JA) VS 5763
EFFCa]l ~FRTN+FRTN®RTK VS 57¢4
IF(EFFCJ.GTele) EFFCw1, VS 5765

269 IF(LAT.NE.1) GO TO 272 VS %767
DAQ= (ALP~ABRNL)*180.,/P] VS 5768
DXPe(Q, VS 57469
DAP= (ALP=ABRNBI*1R0,/PI vs 57170
IF(DAP,GT.0.) DXP=BDPT(DAP) vs st
0XQ=0, VS 5772
IF(DAQ.GT.0+) DXQ=BDPT{DAQ) vs 5773
FTN=1, VS &774
IFIABS(XCT)eGTeleF=3) FTN=DXP*XR/XCT Vs 5775
IF(FTN.GTele) FTN=1l, VS 5776
FTNLe=]1, Vs 5777
IF(ABS(XCT)eGTelaE=3) FTNL=DXO*XR/XCT vs 8779
IF(FTNL.GT.1.) FTNL=1, . Vs 5779
IF(ALP.LTLABRNB) GO TO 272 VS 5780
IF(ALP GE<ALBDBR(K,MA)) FTN=], VS 5781,

, IF(ALP.GE.ALBDBLI(K)MA)) FTNL=1, VS §5782
271 XMVR=Qo5%(Loe—FTN)®*2+FTN*(1.-0.5%FTN)*RTBR . VS 5783
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272

273

274

262

902

266

252

XﬂVB'(XHVB’(Io‘FTN*FTN‘RTBR)‘0.5)‘CTILT(JA,
EFB'I.’FTN*FTN‘?TBR

EFFD'I.“FTNL*FTNL‘RTBL

EFFB'Oos‘(EFB*EFFD)

IF(EFFB.GT.14) EFFB=1,

IF(FBR.LT-I. +0OR. FBLeLTele) EFFB=1l,

CONTINUF

IF(NVLZ(J‘)QEQ.NS(K)o‘NDoIoEQ.NS(K,) 60O TOD 273
60 TO 262

BMR(3,K)e XMV

60 TO 262

IF(TNELNS(K)) GO0 TO 262

BMR(3,K)=0,

BMR(3,K)=0.

CPCWL (K)=RRT

BML(4sK)SRRT

BMR(35,K)sRRT

BMR{ &y K)=RRT

YL(1,K)=1,

CONTINUE

CSUCT)=CSUCII*FF

DMM(I)=CSU(T)*CHORD .
CDVL'CDVL‘CSU(I)‘(-CAHLE‘XCS*XSS)IFT‘CDD“A
‘UGH'CSU(l)‘(CA"LE‘XSS*XCS)IFT.COD‘AA
CSL=CSL+AUGM

CAXsCAX+CAXL*®AA
CAXV'C‘XV4CSU(I)*(‘C‘"LE)‘CUD’FT‘AA
CAVS(x)'CSU(I)‘(’CA”LE)‘CUD'FT‘A‘
PMeXLE(KCH)+Z71®CAMLE-XREF
CSXL'CSXL‘CSU(X"PH““CDD’FT

IF(JALEQ.)) CSNH'CSNHQ(CSU(I)*CVR(I)‘FF)‘AA‘EFFC
IF(MZ.NF,10) GO TO <02

CUsCVR(I)*FF

DMM(I)=DMM(I)+CU*CHORD
CLDV'CLDV#CU.(CAHLE‘XSS*XCS)IFT‘COD‘AA
CHDV'C"DV-CU‘P"‘AA*COD,FT
CDDV'CDDV’CU‘('CAHLE‘XCS*XSS)/FT.CUD‘AA
CONTINUE

WRITE(JPT,2) EFFC}FF)YY’XTE(KH)DAUX(KDIPN)DFATR
IF(I.GE.NVLI(J‘,oAND.!oLE.NVLZ(JA)) 60 YO 264
GO TO 25%2

CONTINUE
CSAUG-CSAUG+AUGH'EFFC‘CTILT(JA)ISLETH(JA)
CNAUG'C”‘UG’AUGH‘EFFC"XCNTD(JA)4X“V)‘CTILT(JA)’SLETH(JA’
CONTINUVE

IF(LAT.E0.0) GO TO 221

IF(LAT.EQ.1) GO TO 1357

CLL=CLL4CLRS*AA

CLLV=CLLV4CLB1*AA
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CNL=CNL+CNS®*AA

CNLv-CNLVOCNBI'AA

WRITE(JPTs2) CLLICLLVSCNLsCNLY

60 10 221

CONTINUE

CY=CY+CYS#®AA

CNB=CNB+CNS*AA

CLB=CLB+CLBS*AA

CYP=CYP+CYPS*AA

CNPsCNP+CNPS*AA

CLP=CLP+CLPS*AA

CYR=CYR4CYRS#*AA

CNR=CNR+CNRS*AA

CLRRe«CLRR4CLRS*AA
CLPV=CLPV4CLPVS*AA
CYPV=CYPV4CYP1#AA
CNPVeCNPVLCNPLI*AA
CYRV=CYRV4CYR1#*AA
CNRVsCNRV4CNRI*AA
CLRRVeCLRRV+CLR1*AA
CYRVsCYBV+CYB1*AA
CNRVaCNBV4CNB1#AA
CLBV=CLBV+CLRB1*AA
IF!I.GE.NVLI(JA).AND.!.LE-NVLZ(JA), 60 TO 2091
60 TN 221

FAUGSCTILT(JA)/SLETHIJA)
FAUGB=FAUG*FFFB

IF(YYB.LT.DBR) YYB=DBR
YAUGB=FAUGB*(YCNTD(JA)=YYB)/HALFR(1)
XAUGB-FAUGE*(XCNTD(JA)+¥NVB)IHALFB(1)
FAUGSsFAUG®EFFC

YAUG=FAUG* (YCNTD(JA)=YYP) /HALFB(1)
XAUG=FAUG® (XCNTD(JA)+XMV) /HALFB(1)
CYPVA=CYPVA=CPCVS¥AA*FAUG*S0D
CLPVASCLPVA-CPCVS*AA*YAUG
CNPVASCNPVA+CPCVS*AA®XAUGH*SON
CYRVA=CYRVA-CBCVS*AA®FAUGR*SOD
CLBVASCLBVA-CBCVS*AA*YAUGS
CNRVASCNBVA+CBCVS*AA*XAUGB*S0D
CYRVA=CYRVA-CRCVS®AASFAUG*SOD
YAUG=sFAUG* (YCNTD(JA)=YYR)/HALFB(1)
CLRRVA=CLRRVA-CRCVS#AASYAUG
CNRVA=CNRVA+CRCVS*AA*XAUG#SOD
CONTINUE

IF(I.EQNVL2(JA)Y) JAmJA+]
KMeMMeNW(Ky 1)

IF(TI.EQNS(K)) CPSWL(K)=IPN
IFCIWING(K) (NE.OsANDaI+EQIWINGLK)) 60 YO 217
IF(I.EQ.NCS) GO TO 215
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217

218

219

215

IF(T.EQ.NS(K)) GO TO 217

IF(YLE(KCH+1)LT.YBREAK(K,IPN)) GO TD

CONTINUE

NI=0

JE(NASYMeEQel o ANDGIPNGLTWNC1) NI=}
TFINICEQ.1) IPN=IPN+]1

7B=7R+ (YBREAK (K IPN)=YB)*DSIN(K,IP

YBB=YBB4+(YBREAK(KsIPN)=-YB)*DCOS(Ky IPN)

YB=YRREAK (K, IPN)

IF(IWING(K) (NELOJANDSI<EQJIWING(K)) GO TO 218

IF(I.EQ.NS(K)) GO TO 218
60 TO 219

SON=SOD

COow=C0OD

YPRW=YRB

YRW=YR

IPRW=78
YBKW=YBREAK(K,IPN)
IF(INGLT(K).EQ.,1) GO TO 219
I8s=0,

YB=AREAK(K,1)
YBR=BREAK(K,1)

IF(TLEQNS({K) JAND KoLTo6) YBeBREAK(K+1,1)
IF(T.EQuNS(K) ¢AND KoL Tob) YBB=BREAK(K®1,1)

IF{INGLY(K)NE.2) GO TO 219
IBuYRREAK(KyNC(K)=2)*NSIN(K,1)
YBRBeYRREAK(K,MC(K)=2)*DCOS(K,s1)
YB=YBREAK(XyNC(K}=2)

YPRW=YBSB

YRWsYB

IPRW=Z8B

CONTINUE

IFINIJNEL]) IPN=sIPN+1

CONTINUE

IF(ILEQ4NS(K)) IPN=1
IF(LL.EQeMIW2(Ks2sNL)) NLs=NL#1
IF(LLLEQ.LPN(K)) NLe=}
IF(TI«NEJNS(K)) GO TO 1401
X(Kyl)=ZPPV¥

X{Ks2)uYPRW

X(Ks3)=S0OD

X{Ks4)=COD

X(Ky5)eSOW

X(Kyb)=2COW

X{(KsT)wYRV

X{Ky8)®YBKV

X(KyQ)=YBB

X(Kp10)=Y¥YB

X(Kell)e2Z8

N)
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OO0
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150
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CONTINUE

KCHeKCH+1

IF (IVING(K) .EQ.0) GO TO 2102
IF(T.NE.IWING(K)) 60 TO 2102
CLWL(K)=CLT

CHWL (K)sCHT

CDVWL (K)=CDT

CONTINUE . o
IF (I NE.NS(K)) GO TO 150 . -
CLW(K)aCLT

CHMWIK)=CMT

COW(K) =CDT

IF (NW(Ks2)oEQ.0) GO TO 153
TF(K.EO,1) KCHsKCHANS(K)
IF(K.GTel) KCH=KCHENS(K)=NS(K=1)
CONT INUE

MM=0

JK=LPN(K)

IF(LL.EOCLPNIK)) KaK+1
IF(LAT.EQ.0) GO TO 1358
FEITE(JPTs2) SONsCOW,SDD,CODSYRREAK(1)TIPNYsYBE, VR, ZR
WRITE (JPT,2) DYR(1),DYR(1)
IF(LAT.EQ.(=1)) GO TO 1358
CYRVSE=CYBV .
CNRVSE=CNRV

CLAVSE=CLAV

CYPVSE=CYPV

CNPVSE=CNPV

CLPVSE=CLPV

CYRSE=CYRV

CNRVSE=CNRV

CLRVSE=CLRRV

CONTINUE

SIODE-EDGE EFFECT

COVS=0.

CLVS.OQ

CﬂVS'O.

CLNSE=CLL

CNNSE=CNL

CLNSEVsCLLV

CNNSEVeCNLV

CX'I.

TE(ARS(CTX)4GT.04001) CX=CTX

D0 189 I=1,NSUR

WRITE(JPT»2) CPCWL(I),DYB(I),DYR(I)
IF (NVRTX (T3 NE. (NSCI)+1)) GO TO 189
CTIP-CTP(Iil)fQQQﬁLL,NyING(!))'
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CTIP=CTIP®CPCWLII)

CTIPP=O0.

IF(IMGLT(T).NE,O) CTIPP=CTP(I,2)¢DCOS(IsNUINCII)41)
IF (NASYM.EQ.1) CTIP=CTIP+CTP(Ts2)4DCOS(I,NCIIN)
KKeNS(T) 3

IFC(IMING(I) NE,O) KK=IWING(T)
COVS=CDVS+CTIP¥SNALP (KK)+CTIPP¥SNALPINS(I))
CLVSsCLVS4CTIPSCNALP (KK)4CTIPPECNALPINS(I))
CHVS=CMVS+CTIP#(1,-BMR(3,I)/CXI4CTIPP
CONTINUE

IF(LAT.EQ.0) GO TO 222

DO 1321 K=1,NSUP

RRT=CBMR(K)

MA=1

IF(MSTP(K) NELO) MAs2

NCNT=1

IF (IWING(K) o NE<OJORNASYN.EQe1l) NCNT=2

DO 223 KK=1sNCNT - . -

FATR=1. - ‘

IF (IVIK).EO.1) FATR=0.5

K1eKK

IF(NASYM.E0.,1) GO TO 229

IFC(IWING(K).EQ.O0) GO TO 229
IF(KK.EQ.2) GO TO 229
§SaX(Ks5)

CS=X(Ksé€)

YB2=X (K, 2)

YR1sX(K,7)

ZR1=X({Ksl)

YKP=X(KyR)

IF(KK.EQ.1) GO TO 224
CONTINUE

TF(KK.EQ.2) KlwKk+l

16 (KK EO.1) GO TO 13¢6
IF(NASYM,EQ.O0) GO TO 1366
$SS=DSIN(K, 1) :
CS=DCOS (K1)

YR2=YBBK

YB1=YBREAK(Ks1)

781=78K

YKP=sBREAK(K,1)

60 TO 224

CONTINUE

SS=X(Ky3)

CS=X(Ksbh)

YR2sX{Ks9)

YR1=X{K,y10)

IB1laX(Ky1l)

IPNeCPSWLIK)
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YKP=YBREAK (K IPN)

ISN=1

FNeNW(K»1)
NCWeNW(Ks 1) #NW(Ks2)

DO 225 J=1,NCW

JJeJ

IF(J.LELNW(K,1)) GO TO 226
ISNe2

FNeNW{K»2)

JIsJ-NW(K,1)

_KlekKK+l

226
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IF (KK EQs2) K1lmKK42

FJJ=JJ

WRITE(JPTs2) SSsCS»YB2sYR15281,YKP
XY2I=Y (44Ky J)

IF(KK FQa2) XYZaY(104Ksd)

2CVsCS*(7BLl+{YKP-YB]1)#SS)—-SS*(VYB2+(YKP-YB1)®CS)
YCV=SS*(ZB1+(YKP=YB1)*SS)I+CS*(YB2+ (YKP=YBL)*(CS)

XOsYCN(KsK1) 40 5%CHORDT(KsK1)#(1,=COS((2.8FJJI=1.)%PI/(2,%FN)))

XQ=X0-XREF.

IF(LAT.EQ.1) GO TD 1359
FKNsO, - .
IF(NASYM.EQ,0) FKN=SE(2yKsJ)

TF(NASYM.EQ.OsANDKKEQs2) FKN=DUMT(25K,5J)

Si=1,

$3s],

IF(NASYM,EQ.,0) GO TO 1367
TF(XYZoelTeOsoeAND.KK EQal) Sl==1,
IF(XYZ.GT.OO.AND.KK‘EO.Z) Sl=-1.,
IF(XY7.LT40s) S3s~1,

GO TO 1368

CONTINUF

S2+=1.

IF({XYZ4FKN) LT.0.,) S2=~1,

- SUM=FKNBFKN

1368

1359

SMI=XYZ+FKN

SM2=XYZ~FKN

IF(SMY1 . GEeDeoAND4SM2,GE.0,) SUM=0,
TF(SHY1elTeOoeANDSM2,LT,0.) SUMsQ,
CONTINUE

VS

TF(NASYM.EQ,0) CKmCHORDT (K K1) ® (2, ¢XYZRFKN4+SUR)2S2aSN(KpJJsISN)/ENVS

IF(NASYM EOQel) CK=CHORDT(K,K1)*XYZ#XYZHS1#SN(Ks»JJ»ISN)/FN

CKeCK*FATR*CS
CLL=CLL+CK/CS*ZCVePIS
CNL=CNL=-CK*XQ*PIS
CLLVSCLLV-CK/CS*YCV#PIS#51%S53
CNLVsCNLV4CK/CS*SS«PIS#X0*51%53
GO TO 225

CONTINUE
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S1=l.

IF(“‘SYH.EO'I «AND, KKOEOOZ) 51--10
SE1=SE(1sKsJ)

SE2=SF(25K,»Jd)

SE3sSE(3,Ksd)

IF(KK+EQ.1) GO TO 1389

SE1=DUMT(1sKyJ)

SE2=DUMT(25KyJ)

SE3=DUMNT(3sX,J)

CONTINUE

SUM1=SEL1*SEL

SUM2sSE2%SE2

SUM3=SE3#SE3

SM11sXYZ+SEL

SH12=XY7~-SE]

SM21=XYZ+SE2

SM22=XY2~-SE2

SM31eXYZ+SE3

SM32=XY7-SE3

IF(SHII.GEDOO oAND. SM124CE0.) SUM1=0,
!F(S"llolToOo .AND.S"I?QLTQO., SUM1=0,
IF(SHZI.GF.O. «AND. SM22.,GEL0.) Sur2s=0.
TIF(SM21.LTe0s +AND. SM22.,LTL.0.) SUM2=0,
IF(SM31,6Ee04 +AND. SM32.GE.0s) SUM3=O,
IF(SM31.LT.0. +AND. SM32.LTe0.) SUm3s=0,
S21=1.

S22=1.

$23=1.,

IF(SM11.1T40s) S21==1,

IF(SM21.LT.0.) S22==1.

IF(SM31.LT40s) S23=~1.

CK=CHORDT (K K1) ¥ (2, #XYZ#SEL4SUMLI?SN(K Iy ISNI/FR
CK2aCHORDT (K, K1) # (2. ¥ XYZ¥SF24SUM2)OSNIK,JJp TEND/FH
YRFeHALFR (K)

IF (NASYH.S0.1 <ANDs KK,ECe2) YRFSRREAK(¥s1)
IF (NASYP.EO.O oANDs KK.E0.2) YPFsYBREAK(K,NC(K))
SUM3sSUM3=2 ,sRL*YRF/HALFB(L)*XYTIRXYT*BMR(S4K)
CK3aCHORNT(K K1) *®(2,¢XYZOSF3+SUFIIOSH(KSIJpISNI/FN
CKe(C K*RRT

CK2=CK2*RRT

CK3wCK3*RRT

CKeaCK®FATR®(CS¢S1%S21

CK2aCK2*#FATR*(CS*S1#S522

CK3asCKIA*FATR®(CS*S1%523

CY«CY+CK2#PIS

CNB=CNR-CK2¢YQePIS

CLR"CLB4CK2/CS*ICV*PIS

CYPaCYP+CKSPIS

CNP=CNP-CK*XQ*PIS

214

6078
6079
6080
6081
6082
6083
60R4
6083
6086
6087
6008
£089
£090
6091
6092
6093
6094
£005
6096
6097
€008
6099
6100
€101
6102
6103
6104
6105
6106
€107
6108
6109
€110
6111
6112
6113

T 6114

6115
€11b
6117
6112
6117
£1290
6121
6122
6123
6124
6125
6126




1369
1388

CLP=CLP+CK/CS*ICV*PIS
CYR=CYR+CK3I*PIS
CNRaCNR-CK3*XQ*PTS
CLRR=CLRR+CK3/CS*Z2CV*P1S

WRITE(JPT»2) XYZ5SE1sSUM1,SUM2,SUM3,7CV,YCV

CYBVSFaCYBVSE+CK2#P1S
CNBVSE=CNBVSE~CK2%XQ*PIS
CLBVSE=CLBVSE+CK2/CS*ICV*PIS
CYPVSE=CYPVSFE+CK*PIS
CNPVSEsCNPVSE~CK*PIS#X0
CLPVSE=CLPVSE+CK/CS*2CV*PIS
CYRSE=CYRSE+CK3*pPIS
CNRVSE=CNRVSE~-CK3*PIS*XQ
CLRVSE=CLRVSE+CK3/CS*ZICV#PIS
EFFECT OF VORTEX BREAKDOWN
BRe~XQO/HALFB(1)*RL
BLR=8BR
IF(IRD.EQ.0) GO YO 1369
IF(PBK.GT.0,01) BLR==~BK-RR
BLR=ABS(BLR)
AB1=ABD(K,MA)
AB2=ABDR(K,MA)
AB3=ABDL(K,MA)
AB4=ALBDBL(Ky1)
ARL=AB1-(AB1~AB2)/BK*RLR
NBaNWING(K)

BLR= (AUX(KsNB)=YREF)/HALFB(1)*RL

BLR=ABS(BLR)
CRL=AR1-(AB1=-AR2)/RK*BLR
RTBR=BML(3,K}
RTBL=BML(2,K)

FAwl,

IF(ALP.GE.CRLOANDOALPOLT‘ABI) FAwl ~(1,-RTR

IF(ALP.GFeABl) FA=RTRL
XL(2,K)ul,

IF(ALP.GT.‘RL.AND.‘LP.LTICRL) XL(?:K)'O.5"(RTBR+1.,

ORIGIMAL P
OF POOR 05 TY

IF(ALPL.GESCRL) XL(25K)=0o5%(RTBR+FA)

RTK=BMR(2,K)
FBel,

TF(ALP GESCRL,AND.ALP,LTLARY) FB=1le~(14=RTK)*(ALP=CRL)/(ARYI-CRL)

IF(ALP.GE.AB1) FR=RTK
ABC»CBMR(K)

IF(ALP.GT.ARL+AND ALP. LT CRL) ABC®0.S*(RTK+1,)%CRMR(K)
IF(ALPSGE.CRL)ARC=0,5¢ (RTK+FB)*CBHR(K)

GO TO 1388
XL(2sK) w1,
ABCsCBMR(K)
CONTINUE

WRITE(JPT,»2) CKsCK29CK3sXY2,SE2,SE3,BMR(5,K)
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891

916

225
223
1321
222

IF(NVRTX(K) ,NE. (NS(K)+1)) GO TO 223

B1sCHORDT (KsK1)#2 * XYZXYT*#BMP (69K )SGBO*SN(KsJJIs ISN)/FN*FATR*CS*S1

CK2=CK2+B1

PBLuCHORDT (KpK1 )2, ¢XY7#GBASEI*SN(K)JJsISNI/FN*FATRECS®S]

IF(PBK.GTe0.01) CK2=CK24PR1

R1=CHORDT (K, K1) *2,8XYZ*XYZSABC*BR*SN(K,JJ, ISHI/FNSFATR®CS*S]

CK3=CK3+4R1

RB1eCHORDT(Ky)K1)#2 . *XYT®GRESEIFSNIK,JIsISN)/FNSFATR*CS*S1

IF(PRK.GTe0401) CK3=CK3+RB1

DR=BML (5,K)

WRITE(JPT92) ARLICRLsSRTBRHRTBL,)DRIBRMR(GHK)
WRITE(JPT92) CK25CK3sBMLL&4 K)o XL (L1pK) s XL(2)K)
CK=CKSBPL (4,K)

CK2eCK2¥XL (1,K)

CK3=CK3¥XL (25K)

ADDITIONAL VORTEX LIFT ON THE LEFT OUTBOARD PANFL
FBB=1,

1D=0

IF(MA.EQ,2.AND . TAGVX.EQ,1) IDe1l

IF(ID .FO.1.AND.ALPGTAR3) FBRaCA(K)
TF(ALPGE.ALPAD(K»1)oeAND,IAGVX,EQ.,0) FBB=O,
GG=CPCWL(X)

IF(ID.EQ.O0) GO TO 891

IF(ALP.CT AB2) GG=RTK

IF(ALP.GT,AR3) FBB=Q,

CONTINUE

FBR=FRE*CA(K)

FBC=FBR

IF(MALEQ.2.AND.JAGVX.FQ.0) FBC=0,
TB1=0.5%(FBC-CA(K)*FBB)*B]
TR2sCHORDT(K, KY )2 XYZ2EXY7*SN{K,JJp ISN)/FN*FATR*CS
TR3s0.5%(1.~-GG)eTR2*FBA*S]

CK2=CK?2+TR1-TB3

WRITF(JPT922) CK2,TB1,TB3,TB2

CONTINUE

CYBVeCYBV-CK2/CSsSS#PIS
CNBV=CNBV4CK2/LS*#SS*PIS*X0
CLBV=CLBV—CK2/CS*(YCV=DYB(K))®PIS
CYPVsCYPV=CK/CS*SS*PIS
CNPVeCNPV4CK/CSHSS*PIS* XD
CYRVsCYPV~CK3I/CS*SS*PIS
CNRV=CNRV4CK3/CS*SS*PIS*X0
CLRRVSCLRRV~CK3/CS*(YCV~DYR(K))*PIS
CLPVuCLPV-CK/CS*®(YCV~DR)*PIS

CONTINUE

CONTINUE

CONTINUFE

CONTINUE

TF(ABS(CSL)6720,0001) XLERAR=CSXL/CSL
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1399

166

IF(ABS(CSAUG)4GT.0.0001) XAUGB=CMAUG/CSAUG

CSNW=CSNW*0,5%P]

FTN.IQ

IF(GWoGTel1eE=5) FTN=CSNW/GW
WRITE(JPT»2) CSNW,FTN,GW
PISW=0,5%PI/HALFSW
CLT=CLT*PISW

CHT=CMT#PISW

COT=CDT*PISW
CLOM=CLGCM*PISW*FTN
COGM=CDGM*PISW*FTN
CMGM=CMGM*PISWEFTN
CLOVeCLDV*PISW*FTNSFTN
CODV=CDOV*PISW*FTN*FTN
CHDV=CHDVH*PISW/CREFEFTN®FTN
DO 1399 I=1,NSUR
CLW(T)=CLW(I)®PISW
CHW(I)=CMW(I)*PISW
COW(I)=COW(I)®PISW
CLVWL(T)=CLWL(I)*PISW
CMWL(TI)=CMWL(T)®PISW

COWL (T )=COWL(I)*PISW
CONTINUF
CLPP=CLPP*PI/ (2, #HALFSW)
CDOPPoCDPP®PI/ (2 #HALFSW)
COVL=CDVL*PI/(2.*HALFSW)
CSL=CSL¥PYI/(2.9HALFSW)
CSXL=CSXL*PI/(2.*HALFSW*CREF)
CSAUG=CSAUGHPI/ (2. ¥HALFSY)
CAX=CAX®PI/(2,*HALFSW)
CAXVeCAXV*PI/(2.,#HALFSW)
CLAUG=CSAUG
CDAUG=CLAUG*SINA/ZCOSA
CHAUGWCMAUGHPI/ (2 *HALFSU*CREF)
IF(ABS(CLT)eGT.0.0001) XBP=CMT/CLTOCREF
IF(IALP +EQ. 1) GD TO 166
CDVS=CDVS*2,

CLVS=CLVS*2,
CHVS=CMVS*CTX*2,/CREF
CONTINUE

cocL2=0.

IF(LAT.EQ.O0) 6O TO 227
CONST=PI/(2.#HALFSW)
CONTR=CONST/(2.%HALFR(1))
IF(LAT.EQ.1) GO TO 1360
C1=CLL*CONTB

C2=CLLV*CONTR

C3=CNL*CONTR

C4=CNLV*CONTR
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1360

227

CLL=C1#%COSA+C3*SINA
CLLV=C2#COSA+C4*SINA
CNL=sC3*COSA-C1*SINA
CNLV=C4*COSA-C2*SINA
C5=CLNSE*CNNTB

Co6=CNNSE*CONTR

C7=CLNSEV*CONTR

CB=CNNSEV*CONTR
CLNSE=C5%COSA+C6*SINA
CNNSE=C6*COSA-C5%SINA
CLNSEVeC7¢COSA+CB*SINA
CNNSEV=CB*COSA~CT*#SINA

60 TO 227

CONTINUE

FTN2=FTH*FTN
RTPeCONST/P*0,5*FTN2
RTB=CONST/BK*0.5%FTN2
RTR=CONST/RL*0.5*FTN2
CYeCY$CONST/BX

CNR=CNB*CONTB/BK
CLR=CLB*CONTB/BK

CYP=CYP*CONST/P

CNPsCNP@CONTR/P

CLP=CLP*CONTB/P

CYRPsCYR®*CONST/RL
CNR=CNR#CONTB/RL
CLRR=CLRR$CONTB/RL
CLPV=CLPVHCONTRA/P+CLPVA*RTP
CYRV=CYBV*CONST/BK+CYBVA*RTS
CYBVSE=CYBVSE*CONST/RK+CYBVA*PTH
CNBVCNBV#CONTR/BK+CNBVASRTA
CNBVSE=CNBVSF*CONTB/BK4CNBVA*RTR
CLBV=CLBVSCONTB/RK+CLBVASRTR
CLAVSE=CLBVSE*CONTB/RK+CLBVA*RTA
CYPVSCYPVYCONST/P+CYPVARRTP
CYPVSE=CYPVSE®CONST/P+CYPVA*RTP
CNPV=CNPVSCONTB/P4+CNPVA*RT?
CNPVSECNPVSE*CONTR/P4+CNPVASRTP
CLPVSE=CLPVSE¥CONTR/P+CLPVA®RTP
CYRV=CYRV*CONST/RL4CYRVA*RTR
CYRSESCYRSE®CONST/RL4CYRVASRTP
CLRRV=CLRRV*CONTR/RL+CLRRVA*RTR
CLRVSE®CLRVSE®CONTR/PL+CLRRVA®RTR
CNRVsCNRV*CONTB/RL+CNRVA*RTR
CNRVSE=CNRVSE®CONTRB/RL+CNRVASRTR
CONTINUE

Alel.

WRITE(JIPTy3) KALP,KIsNALP
IF(KALP.LT.2) GO TO 90
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CLF=BREAK (6,10) V$S
IF(KALP.EQ.2) CLTOT=CLT+CLF Vs
IF(KALP.EO.3) CLTOT=CLPP4CSL4CLVS+CLAUGHCLEM4CLDVHCLF Vs
IF(KI.6T.1) GO TO 91 VS
AR®2 #HALFB(1)Y*HALFB (1) /HALFSY Vs
BB2e1 ,~AM®AM Vs
SATsSORT(AR®AR®BR2¥ (1,4 TANC2/8B2)+4.) Vs
ASP22 ,*PI®AR/ (2, +SAT) vS$
GO TO 92 VS

91 AIsCLTOT-CLII Vs
IF(ARS(AT).LT.0.001) GO TO 90 Vs
ASP=AT/(ALP-ALPII) Vs

92 ALPINC=(CLDS-CLTOT)/ASP VS
IF(K1.EO.NALP) GO TO 90 . VS
G0 TO 341 VS

90 CONTINUE Vs
IF (ABS(CLT) JLE. 0.,001) GO TO 44 Vs

. CDCL2=CDT/Z(CLT*CLT) ' : Vs

44 CONTINUE Vs
WRITE(JPTs3) NC1,NC2sNASYM Vs
SWSeHALFSW Vs
IF(NASYM.EO41) HALFSWsO0.5%HALFSW ve
IF(LAT.EO.(-1)) GO TO 71 S
CALL BENDIN(NCsCLY»8BMR, IWING,BREAK,CBMR,CBTRyHVING, HALFSHo HALFRE, PYS

1COSsDSIN, IWCLT»FTLsNASYMsNC250sNSUPHNS) vs
DO 1402 I=1,NSUR ve
IF(INGLT(I).EQ.2) COMP(I)aCBMR(IV4FTLAIN#IX(T,3)0X(T,1)4¥(T56)®X(IVS
152))Y/HALFR(I)+CBTR(I) '
WRITE(JPT22) FTL(I)sX(I33),X(Is1)sX(Isk)sX(I,2) Vs
CBML{T)=CBMR(I) Vs
CBTL(IN=CBTR(I) Vs
IF(NASYHM.EQ,1) CEBMR(Y)=CBTR(I) VS
KA=NS(T) Vs
IF(T.6T.1) KA=KA-NS(I-1) Vs

DO 72 K=l,KA Vs

72 BMLII)KI=BHR(IK) Vs
1402 CONTINUE TR
G0 TO 73 VS

71 IF(LAT.EQ.1) GO TD 73 Vs
DO 74 Is=s1,NCS vs

76 YCON(I)D=CLY(I)4CLS(I) VS

: CALL BENDIN(NCs YCONSBMR, IWINGsBREAK,)CBMRyCBTRyNWING)HALFSHsHALFBH, VS
10C0OS,»DSINy INGLTsFTLINASYMsNC2s19NSURHNS) Vs

DO 1403 I=1,NSUR Vs
IF(IMGLT(I).FQa2) CBMR(I)=CBMRIII+FTLIII®(X(Ts3)2X(I,1)+X{T,4)¢X(IVS
1,2))/HALFB(I)+CBTR(T) Vs
1403 CONTINUE : VS
DO 75 I=1,NCS Vs

75 YCON(I)}=CLY(I)=CLS(T) Vs
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CALL BENOIN(NC;YCON,PFLpIVING.BREAK:CBHLpCBTleUING»HALFSHoHALFBH’VS 6372

10C0S»OSINSINGLT s FTLaNASYMyNC1s25 NSURSHS) VS 6373,
DO 1404 I=1,NSUR VS 6374
IF(IWGLT(I).EQ.2) CBPL(I)-CBHL(I)+FTL(I)*(X(I.3)txtlpl)+XKI.6)tX(IVS 6375

192))7HALFB{I)+CBTL(T) VS 6376

16404 CONTINUE vsS 6377
73 CONTINUE VS 6378
HALFSWeSWS VS 6379
ALP=ALP*180,/PI VS 6380
WRITE (JPT,51) vS 6381
IF (IALP JEQ. 1) WRITE (JPT»39) VS 6382,
IF(TALP .EQe 1) GO TO 76 VS 6383
WRITE (JPT»52) ALP VS 6384
AF=0, VS 638%
DD 2315 1=1,NSUR VS 63861
TFINAL(T) eNEoO+AND.ABS(AF) LT.0.01) AF«DF(I,NAL(T))%180./P1 vS 6387
2315 CONTINUFE VS 6388
IF(LAT <EQ. (=1)) WRITE(JPT»77) AF VS 6389
76 CONTINUE VS 6390
77 FORMAT(/720X,19HAND AILERON ANGLE *9FB8e392X»4HDFG.) VS 6391
WRITE (JPT,51) vs &302
51 FDPHAT(IZOX,AZHXYXXXXXXYXXXXXXXXXXXXXYXXXXXXXYXXXXXXXXXXX) VS 6393
52 FORMAT(/20%X,32HPRESSURE DISTRIBUTICN AY ALPHA wyoFBa392X94kDiGe) VS 4364
59 FORMAT (/20X 43HPRESSUPE DISTRIRUTION AT ALPHA = 1,0 RADIAN) Vs €305
IF(LAT.NE.(=1)) WRITE(JPT,23) VS #2396
IF(LAT.EQ.{=1)) WRITEULJIPT,5%) VS 6397
53 FORMAT (13X s 6HVORTEX 14X, 2HXV 217X 2HYV»19%»2HCP) VS 6398
55 FDQNAT(I3X,6HVDRTEX;IAXpZHXV,17Xp2HYV.17X’GPC?(LEFT),12X’ QHCP({RICVS €369
1HT)) VS 6400 ;
K1=0 VS 6401
JJ1=0 VS €402
JKs=0 VS #6073
K=} VS €404
KCH=1 VS 6405
DO 60 I=1,NCS VS 840t
HAB=HALFB(K) ' VS 6407
IF (NW(K,2).,EQ.0) GO TO &2 ’ vs e4c?
IF(KLEQel) T1aKCH4NS(K) : VS 6409
IF(K.GT41) T1@KCH4NS(K)=NS(K=~1) Ve €410
CHORNeCH(XCHY+CH(I1) vS 6611
GO TN 63 VS 6412
62 CHORDsCH(KCH) VS 6413
63 CONTINUE VS &614
NCWaNW(K, 1} +NW(K,2) VS 6415 -
DO 61 J=1,NCW ‘ VS 6416
Jid=JJ14d VS 6417
KKeK1+d VS 641R
IF (NW(Ky2).EQ,0) GO TO 64 VS 6419
IF (JJLEJNW(K,1)) GO TO 64 VS €420
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IK=0

IF(K.6T.1) IKeNS{K-1)
lL'LPANl(K)ONU(K'2)‘(I-IK-I)#JJ-NH(K:I)'(I-IK)
GO TO 65

LL=JJ+JK

CONTINUE
XI={XVILL)=XLE(KCH))/CHORD
ETA=YV(LL)/HALFB(K)
IF(LAT.NEJ(=1)) GO TO 66
CPRe(CP(LL)+GAMMA(LL))*2,
CPL=(CPILL)=GAMMA(LL))*2,

WRITE (JPTy54) KK, XI»ETASCPL,CPR
GO TO 61

CPKu2 . #CP(LL)

WRITE(JPTsB4) KKy XTHETA,CPK
CONTINUE

JJ1oJJ1+NW(Ks1)

K1=K1+NCW

KCH=KCH+1

C JF(I.NELNS(K)) GO TO 60

67

60
54

30 FORHAT(IQX,3HYISp11X:9HCL(PIGHT))onBHCL(LFFT)p10X92HCNp12X’2HCY,

325%
327

326

328

IF(NW(Ks2).EQ,0) GO TO 67
IF(KEQel) KCH=KCH+NS(K)
IF(KeGTa1l) KCHuKCHENS{K)=NS(K=-1)
CONTINUE

JJl=0

JK=sL PN(K)

IFE(IEQ.NS(K)) K=K+l

FORMAT (6X,13,4(10%X,F10.5))
WRITE (JPT»30)

112%,3HCDI,12X,4HCS*C, 10X, 3HCAV)

FORMAT (74X, 42HTHE FOLLOWING ARE THE TAIL CHARACTERISTICS)
FORMAT (74X, 45HTHE FOLLOWING ARF THE WINGLETY CHARACTERISTICS)

K=1

NSP=0

KCHel

DO 31 I=1,NCS

JWING= IWING (K)

IF (INGLT(N),FQ.0) GO TO 326

IF (1 LEO. (JVING+1)) WRITE (JPT,327)

GO TO 328

CONTINUE

IF(T.EQ.INSP+1) ¢AND K EQe2) WRITE(JPT,325)
KBeK-1

IF(IEQe(NSP+1) ¢ANDsK.GTWl) WRITE(JPT,1397) KR
IF(T.EQe(NSP+1) AND.KoGTal) WRITE(JPT,1213)
CONTINUE

YEsYLE(KCH) JHALFB(K)

KCHeKCH+1
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IF (I oNE. NS(K)) GO TO 361 Vs
IF (NW(Ks2) EQ. O) GO TO 361 VS

IF (K <EQ. 1) KCH=KCH+NS(K) VS

IF (K «GTe 1) KCHKCH#NS(K)=NS(K=-1) Vs
361 CONTINUE VS
TEM=CLS(I) Vs
IF(T.EOLNS(K)) NSPaNS(K) VS

IF (IQEQONS(K)) KeK ¢+l VS
IF(LAT.NE.(~1)) TEM=QO, Vs
CLRT=CL(T)+TEM VS
CLLT=CL(I)~TEM VS

31 MRITE (JPT,32) YESCLRTSCLLT,CHITIsCT(T),CDCI),DMMIT)>CAVSIT) Vs
22 FORMAT (B(5X»F10.5)) Vs
WRITE(JPT,1303) VS
1303 FORMAT(/2X,5THe## THE FOLLOWING ARF ATTACHED POTENTIAL FLOW RESULTVS
1S *¢¢) Vs
WRITE (JPT»33) CLT Vs

33 FORMAT (/2X,24HTOTAL LIFT COEFFICIENT *F10.5) Vs
WRITE (JPT,24) CDT Vs

24 FORMAT (/2X»32HTOTAL INDUCED DRAG COEFFICTENT «yF10.5) VS
WRITE (JPT,3%) CDCL2 Vs

3% FORMAT (/2X,28HTHE INDUCED DRAG PARAMETER =,F10.5) Vs
WRITE (JPT,42) CMT Vs

42 FORMAT(/2X»35HTOTAL PITCHING HMOMENT COEFFICIENT “£10,5) VS
IF(NSUR.GT.1) GO TO 330 N Vs
IF(IVING(1).NE.O) GO TO 330 VS
IF(NASYM,ECQ.1) GO TO 48 Vs
IF(ARS(CLT)sLE40.001) GO TO 4° Vs
IF(NGRD.NE.O) GO TO 48 Vs
IF(IDIH.NE.O) GO TO 48 Vs
IF(KF  NE,O) GO TO 4B Ve
CALL DRAGICLT,»YBREAK,NC,TFLP,NAL) Ve

GO TO 48 A
330 WRITE(JPT,331) CLW(1) VS
WRITE(JPTs332) COW(1) 'S
WRITE(JPT9333) CMU(1) VS
IF(IMINGI1).EQ.0) GO TO 2103 VS
CLULTsCLW(1)=CLVL(Y) Vs
CHMULT»CHW(1)=-CMWL (1) Vs
COWLTeCNW({1)=COVL(L) Vs
WRITE(JPT,2104) CLWLT VS
WRITE(JPT,2106) CDWLT Vs
WRITE(JPT»2105) CMWLTY Vs

2104 FORMAT (75X, 30HTHE WINGLET LIFT COEFFICIE

ING ARFA))

NT «3F10.6520H(BASED ON WIVS
Vs

2105 FORMAT(/5Xs41HTHE WINGLEY PITCHING MOMENT COEFFICIENT =,F10465/10XVS

1529H(RASED ON REFERENCE GFOMETRY))

Vs

2106 FORMAT(/%Xs38HTHE WINGLET INDUCED DRAG COEFFICIENT =,F1046520H(BASVS

1ED ON WING AREA))
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2103 conrrnue Vs
1397 FORMAT (/5Xs16H*%s TAIL SURFACE;IB:#H *%%/) Vs
IF(NSUR.EQ.1) GO TN 48 VS

K2 = NSUR - 1 Vs

DO 1398 I=1,K2 VS
WRITE(JPT»1397) 1 VS
CLTLW=sCLW(I+1)=-CLW(I) ')
CHTAIL=CMW(T+1)=CMW(I) VS
COTL=CDW(I+1)=-COW(I) VS
WRITE(JPT,334) CLTLW Vs
WRITE(JPT,»329) COTL VS
VRITE(JPT»335) Vs
WRITE(JPT»336) CMTATIL Vs

1398 CONTINUE Vs
48 CONTINUE Vs
MRITE(JPT,81) ')

"IF (IALP LEQ. 0) GO TO 341 _ VS
WRITE (JPT,8) ve

CTIP = CTIP#2 Vs
"WRITE (JPT,345) VS
WRITE(JPT9342) CLT»CSLsCTIPHCSAUG VS
WRITE(JPT»343) XBPyXLEBARSCTX,XAUGB Vs
WRITE. (JPT,8) VS

. 6D TO 346 VS
342 FORMAT(72Xs4HKP ®3F104523Xs6HKVLE *sF10.523X96HKVSE »»F10.593%» Vs
~ 17THKVAUG *,F10.5) Vs
343 FORMAT(/2XsSHXRP =, F10.5,3X,6HXBLE =yF105s3Xs 6HXBSE =, F10.553Y, 'A)
: 17HXBAUG =yF10.5) Vs
345 FORMAT (/2Xs66HTHE FOLLOVING PARAMETERS ARE USED IN THE METHOD 0OF VS
1SUCTION ANALNGY) VS

341 CONTINUE VS
CLFe0, - A
CHF=0. VS
CDF=0. Vs

IF (KF JEQ. 0) GO TO 362 Ve
SaXTEF-XLEF Vs

- $S=SINA Vs
CS=COSA Vs

CALL CPFUS(NCUNM, NTsSCHsCPFINFsSoYLEF s XFoXAS)LPANEL,LPANLI,RKF il VS
1B AM»SS»CS»SNPy FO;FIO;HARD,IVING:CREF)O,NCI,YPPEAKpﬂCOSDDSINQIV9 Vs

2LPNsNSyNGRD,HEIGHT» ATT» IWGLTsNC» BREAK) Vs
CALL FUSLFT(CPFyHALFSWsCREF3SSsCSsO0s XPEFsCLF»CMF,CDF) Vs
BREAK(6510)=CLF Vs
IF(KALPLCE<2,AND ABS(AT)«GT.0.,001) GO TO 03 Vs
IF (LAT «NE. 1) GO TO 362 Vs
610=0. Vs
§5$=0. Vs
CS=1. Vs

CALL CPFUS(NCUM,NT,GAMBoCPF NFsS»XLEFs XFyXASyLPANEL,LPANI,)NKFyNWy VS

223

6519
6520

6521 -

6522
6523
£526
6525
£526
€527
6528
6529
6530
6531
6832
6533
6534
653%
6%536
6537
6538
6536
£540
6541
6542
6%43
6544
6545
6546
6567
5548
€549
65%0
551
6552
6553
£5%54%
a%sw
HES0
6557
é;:n
659

6560
6561
6562 .
6563
6564
6565 ,
6566
6567



362

IB'lH:SS!CS)SNP,FOyGlOoHARD’IVING;C?EF’ZnNCI)YPRFAK'UCUS’DSIN)IV}
2LPNs NS o NGRDOSHEIGHT s ATT»IWGLToNC»BREAK)

CALL FUSLFT(CPFyHALFSWsCREF»SSyCSy2,XREF,CYFyCNBFoCKF)

WRITE(JPT,2) CYFyCNBF

PXsCYF/BK

PY=CNBF/BK*CREF/(2.¢HALFB(1))

CYuCY+PX

CNB=CNB+PY

CYBVSE«CYRVSE+PX

CNBVSECNBVSE+PY

CYBVeCYBV+PX

CNBVeCNBV+PY

$S=0.

CS=}.

CALL CPFUSINCUMINT,GAMRyCPFoNF»SoXLEFs XFyXAS,LPANEL LPANTI,NKF N,
1By AM, SSsCSsSNPSFOsG109WARD) IWING,CREF»3sNC1,YBREAKyDCOS»DSINSIV,
2LPN) NS sNGRDSHEIGHT s ATT»IWGLT»NCsRRFAK)

CALL FUSLFT(CPFyHALFSWICREF)SSsCSr»3sXRFFyCYRFoCNRF9CKF)

PY=CNRF/RUYCREF/(2.,#HALFB (1))

WRITE(JPTS2) CYPFsCNRF
CYReCYR+CYRF

CNRu(CNR+PY

CYRSE=CYRSE+SS

CNRVSE=CNRVSE+PY
CYRV=YRV+SS
CNRV=CNRV+PY

CONTINUE

TIF(KALP.GE.2.,AND.ABS(AT)W.GT.0.001) GO TO 92

WRITE(JIPT,B)

WRITE(JPT»920) ALP,AM

WRITE(JPT,8)

CLTT=CLT+CLF

COTT=CDT+CDF

CHMTIT=CMT+CMF

WRITE(JPT,921) CLT,CLF,,CLTY

WRITE(JPT»0922) CDT,CDF,CDTY

WRITE(JIPT,923) CMT,CMF,CMTT

920 FORMAT(/2X,43HSUMMARY OF ATTACHED FLOW RESULTS AT ALPHA =,F7.3,2X,VS

921
922
923

15HDFEG.as»»2X»)3HM wyF7,3)

FORMAT(/76Xs8HCLILS) =9F10e593Xs5HCLF =3F10.553Xy4HCL =pF10.,%)
FORMAT(/4XsBHCO(LS) =sF10e5,3Xs5HCDF =, F10.593X94HCD =9F10.5)
FORMAT( /74Xy BHCM(LS) =sFl0,593X95HCMF =pF10.553X94HCHM =,F10,.5)
CLTeCLPP+CSL4CLVS+CLAUGH+CLGM+CLDV4CLF
COT=COPP+COVL+CDOVS+CDAUGHCDGM+CDDV+CDF
CHMTT=CHMT+CSYL4CMVS+CMAUGH+CMGM4CHDV+CMF

WRITE(JPT»8)

WRITE(JPT»345)

WRITE(JPT,347) CLPP,CSLyCLVSsCLAUG

WRITE(JPT»348) CDPP.CDVL,CDVS»CDAVG
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WRITE(JPT9349) CHMT,CSXLCPVS»(MAUG Vs
WRITE(JPT,355) CLGMsCLDVyCLFsCLT Vs
WRITE(JPT,356) CDGM,CDDV,CDF,CDT Vs
WRITE(JPT,357) CMGMsCMDV»CMF,CHMTT vs
WRITE(JPT»354) CAXsCAXV Vs
WRITE(JPT,8) Vs

346 CONTINUE R Vs
347 FORMAT(/2Xs SHCLP =) F10e553Xs THCLVLE wyF106593Xy THCLVSE 29F10,593XsVS
18HCLVAUG =»F10.5) Vs
348 FORMAT(/2X,SHCDP wsF10.593Xs THCOVLE 2yF10.%93Xy THCOVSE 23F104%593X5VS
18HCDVAUG =, F10.5) VS
349 FORMAT (72X, SHCMP a3 F10.5»3X9 THCHVLE «p)F10.523X 9 THCHVSE ®3F10.593X»VS
18HCMVAUG =,F10.5%) VS
384 FORMAT (/72X 6HCAXP «psF10.5s3Xs 6HCAXY #5F10.3) A
355 FORMAT{/2Xs THCLOVP wyF104552X, THCLDVV vy F10.592Xs 5HCLF 2y)F10e592XpVS
14HCL =»F10.5) Vs
3%6 FORMAT (72X, 7HCDDVP 2,F10.592Yy7THCDDVV «sF10.%592Xs SHCDF s3F10.5,2XsVS
14HCD =,F10.5) Vs
357 FORMAT(/2X, THCMDVP #yF10,552X2 THCHDVV #yF10e592Xs5HCHF ®3F10.522X»VS
14HCHK =,F10.5) Vs
221 FORMAT (/%X 2THTHE WINC LIFT COEFFICIENT =3F10.5) Vs
332 FORMAT(/5X»35HTHE WING INDUCED DRAG COEFFICTENT ayF10,5) ve
233 FORMAT(/%5X»38HTHE WING PITCHING MDMENT COFFFICTIENT 8,F1049) Vs
334 FORMAT(/5Xs27HTHE TAIL LIFY COEFFICIENT =, F10.5521H{ BASEN ON WINGVS
1 AREA)) Vs
329 FORMAT(/5X,35HTHE TAIL INDUCED DRAG COEFFICIENT ayF10.5921HI BASEDVS
1 ON WING ARFA)) Ve
335 FORHMAT(/5X, ASHTHE TAIL PITCHING MOMENT COEFFICIENT BASED ON PEFEREVT
INCE WING AREA) Vs
3136 FORMAT(/10Xs4GQHAND MEAN VING CHORD» AND REFERRED YO THE Y=AXIS =5 VS
1F10.5) ve

R1 FORMAT(/%Xs hEH(NNTE. THE INDUCED ORAG COMPUTATICN IS FOR SYHHETRICVS
1AL LOADING ORLY))} Vs
HWe2  ¢HALFSW VS
IF(NASYM.EO,1) HWeHALFSW VS
HSH=HYW Vs
FACTOR=HALFB(1)/BREF2 Vs
FBREF®2,%BREF?2 vs

IF (LAT .EQ. O) GO TO 45 VS

WRITE(JPT,2021) FBREF,HW

‘V'S

2021 FORMAT(2X»53HTHE FOLLOWING ROLLING AND YAWING MOMENTS ARE RASED ChVS
1,/5%X,19HA REFERENCE SPAN OFsF10.592%X»23HAND A REFERENCE AREA 0F» V3

2F10.5)

IF(LAT NEL(-1)) GO TO 1361
WRITE(JPTs4b6) AFsAM
WRITF(JPT,1364)RPEF2
CLL=CLL*FACTOR
CNL=CNL¥FACTOR
CLLVSCLLV*FACTOR
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CNLV=CNLV*FACTOR VS

CLNSE=CLNSE*FACTOR Vs
CNNSE=CNNSE*FACTOR Vs
CLNSEV=CLNSEV®FACTOR vs
CNNSEV=CNNSEV*FACTOR Vs
WRITE(JPT,1362) CLL,CNL Vs
WRITF(JPT»1375) CLNSF,CNNSE Vs
WRITE(JPT»1363) CLLVSCNLYV Vs
WRITF(JPT»1376) CLNSEV,CNNSEV Vs

1362 FORMAT(/2X,21HATTACHED=FLOW RESULTSs»5X»4HCL =, F10e692X5 4HCN =, Vs
1F104692Xs25H(NITH TIP-SUCTION EFFECT)) vs
1363 FORMAT (72X, 19HVORTEX=FLOW RESULTS» 7X94HCL *9F10e692Xs4HCN ®9F10465VS
12X,24H(WITH TIP-VORTFX EFFECT)) Vs
137% FORMAT(/28Y,4HCL =,F104652Xp4HCN »yF10.652¥5 28H(WITHOUT TIP-SUCTIOVS
1IN EFFECT)) Vs
1376 FORMAT(/28Xs4HCL ®3F104692Xs4HCN »9F104692Xe27H(VITHOUT TIP=-VORTEXVS
1 EFFECT)) Vs
1361 CONTINUE Vs
IF(LAT.NEL1) GO TO 45 Vs
WRITE(JPT,8) Vs
WRITE(JPT,241) Vs
VRITE(JPT,B) VS

241 FORMAT(/2X»48H*STABTLITY DERIVATIVES 8Y PCTERTIAL FLNDW THEORY®) Vs
2642 FORMAT(/2X,)51H*STARILITY DERIVATIVES WITH EDGE VORTEX SEPAPATION?)VS

KAel Vs
239 CONTINUE : Vs
IF(KA.GT.3) GO TOD 45 V3
WRITE(JPT,230) ALZ Vs

230 FORMAY(//2Y,45H**#4STABILYTY DERIVATIVES EVALUATED AT ALPHA =,F8,3,VS
12X THDEGREES) ‘ R
WRITF(JPT,231) AM Vs

231 FORMAT(5X,16HAND AT MACH NN,=,F5,2,37H,BASED ON BCDY AXES(IN PER RVS
1ADIAN) #%%) Vs
IF(KAL.EQ.2) WRITE(JPT,238) Vs
IF(KA.FO.3) WRITF(JPT,237) Vs
CLR=CLB*FACTOR Vs
CNR=CNB*FACTOR , Vs
CLP=CLP*FACTOR Vs
CNP=CNP*FACTOR Vs
CLRR=CLRR*FACTOR Vs
CNR=CNR*FACTOR Vs
WRITE(JPT,»222) CY,CLBsCNB VS
WRITE (JPT5233) CYP,CLP,CNP Vs
WRITE(JPT,234) CYR,CLRR,CNR Vs

232 FORMAT(/5Xs5HCYR ®3F12.7»2Xs5HCLA =y F12,792Xs5HCHB =pF12,7) Vs
233 FORMAT(/5X,5HCYP =sF12.792Xs5HCLP ®4F12.792XsSHCNP =yF12.7) Vs
234 FORMAT(/%5Xs5HCYR ®5F12,792Xs5HCLR ®,F12.752Xy SHCNR 3,F12,7) vs
WRITE(JPT,235) Vs

235 FORMAT(//2XsS1H#*#STABILITY DERIVATIVES RASED ON STABYLITY AXES*#¢VS

226
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1)
CYBRsCY Co
CLRABeCLB*COSA+CNBOSINA
CNBB=CNB*COSA-CLA*STNA
CYPPsCYP*COSA+CYR®SINA
CLPP-CLP‘COSA*COSA+(CLRR+CNP)'CUSA*SINA+CNR#SINA‘SINA
CN?P*CNP‘COSA‘COSA#(CNR-CLP)‘COSA‘SINA-CLPR*SINA‘SINA
CYRRsCYP*COSA-CYP*SINA
CLRLaCLRR'COSA*COSA#(CNR—CLP)tSINA'CDSA~CN9¢SINAOSINA
CN?R-CNO#COSA¢COSA—(CLRR+CNP)#SINA*COSA*CLP*SINA‘SINA
WRITE(JPT»232) CYRB,CLBR,CNBA
WRITE(JPT»233) CYPP,CLPPyCNPP
.  WMRITE(JPT»234) CYPR,CLRL,CNRR
IF(KA.EQ.1) WRITE(JPT,8)
IF(KALEO.1) WRITE(JPT,242)
IF(KALFO.1) WRITE(JIPT,HR)
238 FORHKT(ISX,#RH°°TNCLUDING THE EFFECT OF LF AND SE VORTEX LIFT?)
237 FORMAT(/5X,40H*INCLUDING THE EFFECT OF LE VORTEX LIFT®)
CIF(KA.GT.2) GN TO 45
KA=sKA+]l
IF(KA.E0.2) GO TO 236
CYsCYRVSE
CNB=CNBVSE
CLB8=CLRVSE
CYP=CYPVSE
CLP=CLPVSE
CNP=sCNPVSE
CYR=CYRSE
CLPR=CLRVSE
CNR=CNRVSE
G0 YO 239
236 CY=CYRV
CNRs(CNBY
CLB=CLRV
CYP=CYPV
CLP=CLPV
CNPeCNPV
CYR=CYRV
CLRRe*CLRRV
CNR=CNPRV
G0 TO 239

)
Vs
Vs
Vs

46 FORMAT (72X, S9HTHE LATERAL CONTROL PARAMETERS DUE YO AILERON DEFLECVS

1TION OFsFB4352Xs4HDEG.s2X 9 6HAT ¥ =,F8,3)
1364 FORMAT(/%5X,34HBASED ON STABILITY AXES, AND B/2 =5,F10.%)
45 CONTINUE
WRITE(JPT»337) HW,HALFB(1)
337 FOPMAT(//764H THE FOLLOWING DENDING MOMENT COEFFICIENY IS BASED CN
10%S8(B/2),s /15X, OHWHERE § 2,F10.552X»9HAND B/2 =,F10.5)
WRITE(JPT»359) '
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356 FORMAT(10X»34H(FOP ATTACHED POTENTIAL FLOW ONLY)) Vs

WRITE (JPT,»338) VS

338 FORMAT (79Xs3HY/Ss 11X, OHRM(RIGHT),) 6X, BHBMILEFT)) Vs
340 FORMAT(/4X,86HTHE FOLLOWING ARE THE TAIL CHARACTERISTICS RASED ON VS
IMING GEDMETRY»s/10X»GHWHERE S #5F1045,2X»9HAND B/2 =9F10,.5) Vs
351 FORMAT(/4X,6BHTHE FOLLOWING ARE THE WINGLFT CHARACTERISTICS BASED VS
10N WING GEOMETRY, /10X, GHWHERE S =, F1045,2Xs9HAND B/2 =,F10.5) VS
KCH=1 Vs

DO 1396 K=1,NSUR VS
HAR=sHALFB (K) VS
KA®NS (K) vs
IF(K.GTo1) KABKA=NS (K-1) Vs
IF(K FEQe2) WRITE(JPT»340) HWsHAR Vs
TF(K.GT.1) WRITE(JPT,1213) A
KBeX—1 . S VS

" IF(K.GTe1l) WRITE(JPTH»1397) K8 : VS
IF(K.GTal) WRITE(JPT,1213) VS

D0 339 1s3},KA VS
JWING=IWING(K) Vs

IF (IWGLT(K).EC.0) GO TO 350 Vs

IF (1 JFQ« (JWING#1)) WRITE (JPT,351) HW,HALFR(1) Vs

350 CONTINUE : Vs
IF (IWING(X) NE.OJAND I GT.IWING(K)) HARsHALFEH(K) Vs

IF (T.6T.IWING(K) dANDoIWGLT(K)4EQe2) HAB=HALFR(K) Vs
YE=YLE (KCH)/HAR VS
KCHesXCH#) Vs
IF(I.NE.KA) 6O TO 339 Vs
IF(NW(K,2),EQ0,0) GO TO 339 ve
IF(K.FQ.,1) KCHeXCH+NS(K) VS
IE(XoeGToel) KCH=KCH+NS (K)=NS(K=1) '

330 WRITE(JPT32) YFsBMR(KsT)pBMLIK,ST) VS
WRITE (JPT51213) ve
1212 FORMAT (1HO0) Vs
IF(K.EQ.1) WRITE(JPT,1210) CBMP(K),CBML{K) Vs

1210 FORMAT(EQH THE BENDING MOMENT COEFFICIENT BASED ON WING HALF SPAN VS
1AND WING AREA, /15X,18HAT THE WING ROOT =yF10.692Xs BH(RIGHT)s»2X, VS

21H=p F10s6,2Xs 6HILEFT)) Vs
WRITE (JPT»1213) Vs
IF(KeGTal) WRITF(JPT,1411) CBMRIK),CBML(K) Vs

IF(IWING(K) NEoOsANDSINGLT(K) NEs1) WRITE(JIPT,1211)CBTRI(KI,CBTL(K)IVS

1211 FORMAT(6EH THE RENDING MOMENT COEFFICIENT BASED ON FIN HALF SPAN AVS
1IND WING AREA,/15X,17HAT THE FIN ROOT = ,F1046s2X,BH(RIGHT)»»2Xs1H=VS
2sF10ehy2X s 6H(LEFT)) Vs
IF(TWGLTIK)EQ.1) WRITF(JIPT,1214) CBTR(K),CBTL(K) Vs

1216 FORMAT(2X,68HTHE BENDING MOMENT COEFFICTENT PASED ON WING HALF SPAVX
IN AND WING AREA/10X»21HAT THE WINGLET ROOT =,F10.652X,BH(RIGHT) s VS
22Xs1H®»F10.692Xy 6H(LEFT)) Vs
1411 FORMAT(2X,&BHTHE BENDING MOMENT COEFFICIENT BASED ON WING HALF SPAVS
1IN AND WING AREA/10Xs1PHAT THE TAIL ROOT =,F104652XsPH(RIGHT)»92Xe VS

228

6764
676%
6766
6767
é&T62
6769
6770
6771
6772
6773
6774
6775
6776
6777
6778
6779
6780
6761
6782
6783
&708
67RS
£786
6787
6728
£789
6790
6791
£792 .
6793
6796
6795
67856
6797
6768
£799
6800
6801
6802
6803
6004
6805%
6806
6807
A00¢
&£809
6810 -
6811
6812




ORIGHAL pan

4 H..a.E E{;

3iHus F104692Xs BHILEFT))
1396 CONTINUE

93

36

CONTINUE
ALPII=ALP
CLIT=CLTOT
ALP=ALO+AL
IF(KALP,.LT
ALO=ALP
ALZ=sALO®*18
LATsLATY
RETURN
END
FORTRAN N
SUBROUTINE
1885AM»SS»C
2NGRD HEIGH
CALCULATE
DIMENSION
DIMENSION
DIMENSION
DIMENSION
FORMAT (8l

PINC
OZOANDOKI LT NALP) ALP'ALPA(KI“I,

0./P1

LSTIN

CPFUS(NT.N:B»CPF,NF:SoXLEF,XFoXAS’L9ANEL.LPANI!NKF:NH:
SpSNPoFOpFIO:VAPDpIVINGoCREFDLpNCIpYKpDCpDSoIVlLPN’NSp

THATTo»IWGLTsNCsBREAK)
PRESSURE CDEFF. ON FUSELAGE

B(I)oXF(l)pPF(ZO)pSNP(S:ZO)pHAPD(I),NKF

CPF(10;ZO)pU(R)pV(B)pLPANl(l)pNV(bpl)
INING(I),YK(&;])oDC(bpl):DS(bol)pIV(l)o
IVGLT(1)sNC(1)sBREAK(6,1)

6Xs14))

PI=3,14159265

Pl4=4 %P1
FNTaNF
XTEF=XLEF+
NFlaNF-1
TH1=SNP (5,
NH1=SNP(5,
NZs=1

IF (L «NE.
FL=0.
FLI'O.
FNKsNKF (1)

S

20)
19)

0) MZ=2

SL=XAS{2)-XAS(1)

MM=aNKF (1)
NDel
NN=Q
po 1% 1=1,
JI=I+LPANE
IP=I-NN
XC=XF(I)
RF(I)sFURI(
FLi=FL148B(
FL*FL+WARD
IF (1 LT,
NDsND+1
NNeMM

~ MMeMMeNKF(

NF
L

Xc)

TI)*SNP(ND, IP)#SL/FNK
(I)*SNP(NDs IP)#SL/FNK

MM (OR. 1 +EQs NF) GO TO 15

ND)

229

(1)sXAS(Y)
LPNE1),NS(1)
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15

SL=XAS(ND+1)=XAS(ND)
FNKsNKF(ND)

CONTINUE

FLOFO+05%PI*FL
FL1=F1040.5%PI%FL]

00 1 I=1,NF

AleXF(I)-XTEF
A2=SORT(A1*AL+B8B*RF(I)?RF(]))
XPuXF(I)-XLEF
AG=SORT(XP*XP+BB¥RF(I)*RF(I))
RFTLe~(A14A2)/RF(1I)
RFTO==(XP4Ab)/RF(I)

J=0

IF (L «NEe 0) Jw]

"CONTINUE

TIsI+NF#(J-1)+LPANEL
FNKsNKF (1)
SL=XAS(2)-XAS (1)
MM=NKF (1)

ND=1

NNeO

Fd=J

. Utd+1) =0,

V(J+1)=0,

IF (J «CGT. 2 «AND. I .FQ. NF) GO TN 20
RFL=~((AL+4A2)/RF(1))**J/A2
RFOS=((XP+AG)/RF(1))04J/A6

CIF (3 JLT. 2) GO TO 16

16

12
11

RFTL=0.

RFT0=0,

CONTINUE

DO 10 KC=1,N¥

IP=XC~NN

BRl=XF(I)=~XF(KC)
B2=SORT(BI¢B1+RR¥RF(I)I*RF(I))
RFXe=((BY+B2)/RF(I))**J/R2
KKeXCHNF* (J=1)+LPANEL

. IF (J+EQ. 0) GO TO 12

U(J+1)=U{J+1)=-(B(KK)~ B(II))‘RFX‘SNP(ND:!P)‘SLIFNV
IF (J JEQ. 0) GO TO 11
RFTXe=((R1+8B2)/RF(I))**J/FJ

VIJ+1) =V (J+1)4B(KK)®SNP(ND,IP)®(RFTX-RFTL )*SL/7FNK
G0 TO 11
UGJ+1)oU(J+1)=(WARD(KC)-WARD(T))*PFX*SNP(ND, IP)¢SL/FNK
IF (KC LT, MM ,0OR., KC +EQs NF) GO Y0 10

ND=ND+1

NNeMM

MMaMM+NKF(ND)

SL=XAS(ND+1)=XAS(ND)
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FNKeNKF(ND) - VS 6911

10 CONTINUE VS 6912
IF (J «E0. 1) VEI+1) e (=V(J42)¢0,5¢PI+(RFTL-RFTO)I*F10)/(4.#%PI) vS 6913
IF(JeGTel) V(JI+1)==V{J+1)%0,125 VS 6914
IF(Je€040) UCJ41)o=(FLHRFL=FO*RFO+U(J+1)*0,5*PTI~WARDII)*ALOC((AY VS 6915

14A2)/7(XP+AB))) /P14 VS 6916
IF (J oEO0e 1) UlJ41)s=(FLYI*RFL~FI0*RFO4U(J+1)%0.5%PI+B(II)/FI*(RFLVS 6917
1%A2-RFO*A6) )/ (4.*P1) VS 6918
IF (J oGTe 1) UCJ41)s=(U(I41)#0,5%PI+BITIII/FI*(RFL¥A2-RFO*AG) )/ (VS 6919
1#°1) vsS 6920
V(J+1)=VIJ+1)/RF(]) VS 6921

20 CONTINUE VS 6922
JeJ+l VS 6923
IF (J JLE. N) GO TO 2 VS 6924
Nls2 VS 6925
IF (L oNEo 0) Nl=N+1 vS 6926
DO 2% Ks=s1,NT VS 6927
IF (NH1 NE. O +ANDs K oLEs NH1) GO TO &5 VS 6928
FKsK=NH1 . VS 6929
FT=NT=NH1 VS €930
PP=sPI~TH] VS 6931°"
TPeTH1 VS 6932
GO TO 46 VS 6933

45 FK=K ) VS 6934
FTsNH1 VS 6935
PPeTH1 - VS 6934
TPe0., ) Vs 6937

46 CONTINUF VS 693¢
THETAR (2. *FK=1,)%PP/(2.,#FT)+TP VS 6939
SINTA=SIN(THETA) . VS 69407
COSTA=COS(THETA) VS 6941
PHIX=0, - - VS 6942
PHIT=0, ) VS £G43°
DO 30 J=NZ,N] VS 6944
Fd=J : VS 6845
IF (L oLFe 1) PHIXsPHIX+U(JI®COSU(FI=14)*THETA) VS 694¢
IF (L «6Te 1) PHIXsPHIX4U(JISSIN((FI=1.)¢THFTA) VS 6947
IF (L oLEFe 1) PHITwPHIT4+V(J)¥(FJI=1,)*STN((FJ=-1.)THETA) VS 6948

30 IF (L oGTe 1) PHITSPHIT-V(J)#(FJI=1,)%COS((FJ=1,)*THETA) VS 6949
YeXF(I) VS 6950
Y=RF(T)*SINTA VS 69%1
ZeRF(I)*COSTA VS /G52
CALL UTFW(XsYsTZ,SINTASCOSTA,LPANEL sBByLPAN1sNWyBsVXyVTINING,LsNCIVS 6953

19YKsDCsDSsIVsLPNsNS)NGRDHFIGHT ) ATT,, IWGLTyNCoRREAK) VS 6954
PHIX=PHIX4+VX : VS 6955
PHIT=PHIT+VT VS 6956
IF (L «NE. O0) GO TO 40 VS 6957,
ORX=SLOP(X) VS 6958
ORX=DRX/RF(I) VS 6959
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35
40

41

34

S 26
25

SPX=1./SORT(1,+DPX*DPX) Vs

DRXe (CS+U(1) )*DRX*SRYX VS
UVEL=CS+PHIX ' vs
VDL®DRX®#2+ (~SS*SINTA+PHIT) #92 VS
VOIF=1.-UVEL##2=-VDL Vs
FORMAT (BF1045) VS
60 TO 41 VS
CONTINUE VS
VDIFe=2,#PHIX Vs
CONTINUE Vs
IF (AM JLE. 0.1) GO YO 26 Vs
IF (L «NE. 0) GO TO 26 VS
AC=1.40.2¢AM¥AMSVDIF Vs
IF (AC +LT. O.) GO TO 34 Vs
CPFIK,T1247(1.4%AMSANI* (ACH*3,5-1.) Vs
60 TO 25 Vs
CPEIKyT)aVDIF+AMKANSPHIXSPHIX4AP#ARSPHIXSVDL4AMSANS0,254VOLEVOL VS
60 TO 25 Vs
CPF(KsI)sVDIF Vs
CONTINUE Vs
CONTINUE Vs
. PETURN ' Vs
END Vs
FORTRAN NLSTIN . Vs
SURRAUTINE UTFW(XsYsZsSFsCFsLPANELSR1sLPANY s HWsGAMMA, VX3 VT, TWING,LVS
1,NC1,YKsDCsDSsIVsLPNsNSsNGRDyHETGHTATT, IMGLTNC, BREAK) Vs
YO CALCULATE VFLOCITIES ON FUSELAGE DUE TN WINES 23
DIMENSTION V(2),NW(6s1)sGAMMACLI,L(2))TWGLT(1),NC (1) Vs
DIMENSION LPANI(1),YK(651)50C(691)5DS(651)5IVI1),LPNLL),NS(1) Vs
DIMENSTON IWING(1),RREAK(6s1) Vs

COMMON /GEOM/ HALESW, XCP(200),YCP(200)57CP (2003, ¥LF(100),YLE(1CO0)»VS
IXTE(IOO).PSI(30)pCH(]00)9XV(ZOO);YV(200)ySN(bvl592)pXN(200,?)oYN(?VS
200'2)o7N(20092))'10TH(6}5).YCON(51)’SUEEP(IOO)’HALFF(b)9SJ(6'31'53VS

PI*3,14159265 VS
IP=1 M)
121 VS
1FFe=l Vs
ISN=1 A
Kel Vs
LGs=1 Vs
IF (NGRD oEQe¢ 1) LGs2 Vs
NASYM=YCON(%50) VS
TW=1 Vs
MMaNW(Kypl) VS
NN=NW(Kjyl) : VS
FACTOR®=1, Vs
IF (L «GEe 2) FACTOR==1, VS
VXe0, VS
VT=0. Vs

232

6960
6961
6962
6963
6964
6965
6966
6667
6668
6969
6970
6971
6972
6973
6974
697%
697¢
6977
6978
60740
6980
6981
£082
¢9RY
600
6985
6986
6987
6988 .
6989
6690
6961
sQor
6993
699¢
699¢
6994
6997
6908
6963
7000
7001
7002
7003
70C4%
70N%
7006 .
7007
7008




T4
73

" IA=0.

YA=RREAK(1,1)

YAA=BREAK(1,1)

IF (NASYM LEQ. O) GO TO 73
YAsYK{1,NC1)

YAA=YA

IF (NC1 .EQ. 1) GO TO 73

NC11=NC1~-1

DO 74 J=1,NC11
ZA-ZA#(YK(K.J)-YK(K:J#l))‘DS(K.J#I’
YAAsYAA+(YK(KsJ)=YK(KpJ+1))*DC(KsJ+1)
YAsYK(Ks1)

CONTINUE

YAP=YA

YAAP=YAA

IPN=1

DO 10 J=1,LPANEL

ISN=1

MIsJ-IFF+1

COSD=NC(K,IPN)

SIND=DS(K,IPN) :

IF(JeGT LPANL(K) 4ANDeJoLELLPN(X)) ISNs2
IF(JLEOLLPN(K) (ANDWJoLTLLPANEL) NN=NW(K+1,1)
IF (J <GEe LPANL(K) oAND. J oLTe LPNIK)) NNesNUW(Ky2)
FN=NN .

CHORD®CH(IZ)

X1=XN(J,1)=X

X2wXN{Jy2)-X

X12=XN(Js 2)=XN(J>»1)
Y12=YN(J»2)=YN(Jsl)

ISM=2

IF (TVI(K) .EO0. 1) ISMel

. 1F (NASYM (EQ. 1) ISMel

DO 16 II=1,1ISM

‘CP'I.

IF (11 .FO, 2) FCP==1.
W(II)=0.

U(IT)=0.

DO 16 KK=1,LG
212=IN(J,2)-IN(J51)+Y12%SIND
Y12=v12#%C0OSO

YCsY¢FCP
Y1=YAA+({YN(J,1)=YA)*COSD-YC
Y2=YAA+(YN{J,2)~YA)*COSD-YC
IF(KK .EQ. 1) GO TO 18
o=2,¢(7+HEIGHT ) +7

GE=-1,

FCON=1.,

60 YO 19
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7009
7010
7011
7012
7013
7014
7015
7016
7017
7018
7019
7020
7021
7022
7023
7024
7025
7026
7027
7028
7029
7C30
7031
7032
7033
703%
703%
7036
7037
7038°
7039
7040
7041
T042
7063
7644
7045
T0%46
7047
7048
7049
7050
7051
7052.
7053
T054
705%
7056
7057



18

19

37

35
36

16

14

IC=2 Vs
GE=1. VS
FCON=O. : Vs
CONTINUE Vs
7197N(J91)=-2C+ZA+(YN(J»1)=YA)SSIND Vs
72=7N(J52)-2C+ZA4(YN(Js2)=YA)*SIND Vs
UCOM==71%Y12¢(-ATT)*FCON VS
XIJaX1%212-21%X12 Vs
XYKeX1%Y]12-Y1¢X12 Vs
YII=Y1%212-71%Y12 VS
ALR1aXYK®XYK X2 J¥X2J+B10Y7T8Y2] VS
R1B1=SQRT(X1*X14B1¢Y1¥Y1+81#21%71) VS
R2B1=SORT(X2#X2+B1#Y2%Y24R1472072) Vs
UUBL= (X2%X124B14Y2¢Y124B81%22¢712)/R2B1=(X1#X124B1#V1#Y12+4R1871¢7212VS
1)/R181 Vs
IF (IP .EQ. 1) GO TO 35 Vs
CONTINUE Vs
6181=(1.-X1/R1B1)/(Y1®Y1471%2)) Vs
GO TO 36 Vs
IF (L.GE<2.AND.IV(K),EO,0) GO TO 37 Vs
GlR1=0, UM
CONTINUE Vs
6281w {1.-X2/R2BR1)/(Y2%Y2+22%72) Vs
F12sUUB18(UCOM+XY¥)/ALRLI®GE Vs
G12=(~-Y2#G2B1+Y14G181)*GE Vs
F13e-UUR1*XZJ/ALB] VS
G13=72%G2B1-21%G181 Vs
Fle+F13#CFeFCP-F12#*SF Vs
F2eG13%CFIFCP-G12*SF VS
F3sUUB1#YT7I/ALR] VS
UCTI)sUCTI)+F3%CHORD#SNIK,MI, ISNI*CAMMACI) /7 (B¥FN) Vs
WIII)eW(TT)4(F14F2)CCHNRDSSN(K,MI, ISNI®GANMALI) /(B *FN) VS
VT=W(1)+FACTOR®MW(2)4VT VS
VXsUC1)+FACTOR®U(2) +VX Vs
IF (J +LT. MM) GO TO 17 Vs
IF (J +EO0, LPANEL) 60 TO 10 Vs
IP=IP+1 Vs
17=17+1 Vs
IVeIV4l 'R
IFFaMM4] VS
MMeMMENN Vs
IF(IWING(K) eNFoO oANDCIW.EQ.(IWING(XK)+1)) GO TO 14 Vs
TF(JLEQ.LPANI(K) . OR.JLEQLLPN(K}) GO TO 32 Vs
IFCYLE(IZ)LLT.YKIK,IPN)) GO YO 17 A
CONTINUE _ Vs
NJ=0 ‘ Vs
IE(NASYN.EOL 1. AND.IPNJLTNC1) NJs=] Vs
IAsZA+(YK(K, IPN)~YA)®DS{K,IPN) Vs
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7058
7059
7060
7061
7062
7063
7064
7065
7066
7067
7068
7069
7070
7071
7072
7073
7074
7075
7076
7077
7078
7079
7080
7081
7082
7083
7084
7085
7086
7087
7088
7089
7030
7091
7092
7093
7094
7095
7096
70907
7098
7099
7100
7101
7102
7103
7104
7105
7106




ORIGINAL ParT i

mle v

OF POCR QUAL:t

]

y‘a-YAA#(YK(KDIPN)—YA)‘DC(KDIPN,
YAsYK(K»IPN)
IF (IUING(K).NE.O.ANO.IV.EOo(IUING(K)OI)) 60 YO 22
6o 10 23
22 IF (IWGLTIK).EQC.1) G0 TO 23
32 2A=0. o
YA=BREAK (K1)
YAA=BREAK (Ky1l)
IF(NASYMeEO.1.AND o JoEQ.LPANLIK)) YAeYAP
!F(NASY”.EO.I.AND.J-EO.LP‘N1(K)) YAAeYAAP
IF(JJEQLPN(K) ¢AND.KoLTob) YAsBREAK(K+1,1)
IF(J.EQeLPN(K) o ANDK4LT.b) YAASBREAK(K+1s1)
IF(J.EQ.LPANL(K) ,ORJSEQ.LPN(K)) €O T0 23
IF (IWGLT(K) NF.2) GO TO 23
ZAsYK(KsNC(K)=2)*DS(K»1)
YAARYK(KyNC(K)=2)¢DC(Ks1)
YAsYK (KsNC(K)=2)
23 CONTINUF
IFINJJNF.1) IPNsIPN#4]
IF (JoEC.LPANL(K)ORJ.EOLLPN(K)) TPNe=l
17 KH=0
IF(JoFOLLPANT(K)  AND.JoNELLPN(K)) KHel
IF(KH.EQe1+AND K EQel) IWwIW-NS(K)
TF(KH.EOL14ANDK4GTo1) IVeIW=NS(K)eNS(K=1)
IF(JLEQ.LPANI(K)) IPe=l
IF(JLEQ.LPN(K)) IPel
10 IF (J JEO. LPN(K)) K=K+l
RETURN
END
FORTRAN NLSTIN
SUBROUTINE FUSLFT(CPF’HALFSH.C?EF}SS,CS’l)YREFDCLLFoSVNDCDL)
TO CALCULATE FUSELAGE FORCES AND MOMFNTS
DIMENSION AH(ZI)oCST(15):CTL(20)oRP(ZO).CPF(IO.ZO).CA(ZO)
DIMENSION BW(21),CB(20)
COMMON /FUS/ XF(20))XCF(ZC)pPF(ZO)oSNP(5»20)’XLFF9XTEF'VARD(20)9
INCUHaNFvNTpCSF(5:10)'7AS(6),N¥F(5)sFO-FIO’VF:NTLpLVFoUVN)RD¥:¥1
COMMON /INOUT/ INPT,JPY
DATA CST /15%0./
PI=3,14159253
SLENTH=XTEF-XLEF
TH1sSNP(5,20)
NH1=SNP(5,19)
D0 1 I=1,NF
XC=XF (1)
1 RP(IV=FUR(XC)
FCUMeNCUM
IF (L oNF. 0) GO TO 40
WRITE (JPT,»15)

Vs
VS
Vs
VS
VS
Vs
VS
Vs
Vs
Vs
VS
Vs
Vs
Vs
Vs
vs
vs
Vs
VS
VS
Vs
Vs
Vs
VS
LA
Vs
L
VS
Vs
Vs
Vs
Vs
Vs§
Vs
VS
VS
Vs
Vs
Vs
Vs
Vs
Vs
VS
Vs
Vs
Vs
VS$
Vs

15 FORMAT(//1X,58H#*#FUSELAGE AERODYNAMIC CHARACTERISTICS ARE GIVEN BVS
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7107
7108
7109
7110
7
7112
7113
7116
7115
7116
7117
7118
7119
7120
7121
7122
7123
7124
7125
7126
7127
7128
7129
7120
7131
7132
7133
7134
7135
7136
7137
7138
7139
7140
7161
71642
7143
7144
714%
7146
7147
7148
7149
7150
7151
7152
71%3
7156
7155



1ELOWS**) vs T1%6

WRITE (JPT»21) vsS 7157

21 FORMAT (/5%Xs 65HPRESSURE DISTRIRUTION AY THETA-LOCATIONS 1IN DEGREESVS 7158
1 DEFINED BELOW) Vs 71%9
00 22 I=1,NCUM VS 7160
_1F (NH1 (NEo O ANC. X +LEe. NH1) GO TO 70 vsS 7161
FIsI-NH1 Vs 7162
FCUMeNCUM-NH] VS 7163
PPs(PI-TH1)*180./P1 VS 7164
TP=TH1%180./P1 VS 7165

60 T0 71 VS 7166

70 Fls=l VS 7167
FCUMsNH] VS 7168
PPuTH1¢180.,7°1 VS 7169
TP=0, vs 7170

71 CONTINUE ve 711
22 AN(I) e (2.%FT=1,)¢PP/(2,¥FCUMI+TP vs 7172
WRITFE (JPT»23) (I,AW(I)sIelsNCUM) vs 7173

23 FORMAT (/ 503X, SHTHETA12,1He,F5.1)) vS 7174
WRITE (JPTs24) (I,1w1,NCUNM) vs 7175

264 FORMAT (ISX.BHXILoQXpSHTHETAoXZoQ(SX;SHTHEYA,!Z)) Vs 717¢
D0 11 1Is=1,NF vs 7177
XCa(XF(I)-XREF)/SLENTH vs 717

11 WRITFE (JPT»26)XC 2 (CPF(KsI)oKel,pNCUR) Vs 7179
26 FORMAT (11F12.5) Ve 7180
40 CONTINUE . Vs 7181
CNFs=0, Vs 7182
CAF=0., vS 7183
CMF=0, vSs 7184

DO 7 YelyNCUM . vS 7185

IF (NH1 NE. O +ANDe I oLE, NH1) GO YO 72 VS 718¢
FIeY=NH1 VS 71RY
FCUM=NCUM=NH1 vS 7188
PPePI~TH] VS 7189
TP=TH] : VS 7190

60 YO 73 vsS 7191

7?2 FlIsl vs 7192
FCUM=NH] ve 7193
PPeTH1 vs 7194
TP=0. ve 71905

73 CONTINUE Vs 7196
THETAS (2. %FI=1.)¢PP/(2.,%FCUM)+TP vs 7197

IF (L +GFe 2) CST(IV®SIN(THETA) - vs 7100

7 IF (L oLTe 2) CST(IN=COS(THETA) VS 7199
SteXAS(2)=XAS(1) . vsS 72C0
FNKesNKF (1) vs 7201
PMeNKF (1) vs 7202
NCe=l vS 72013
NN=0 VS 7204
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74
75

2%

20

D0 20 I=1,NF

CPTL=0.

CPTD'O.

IPsI-NN

DO 25 K=1,NCUM

IF (NH1 .NE. O «ANDe K oLEe NH1) GO TO T4
FCUMsNCUM=NH1

PPeP1-TH]

G0 7O 75

FCUMeNH1

PPaTH1

CONTINUE
CPTD'CPTQ*CPF(F’I)‘PPIFCU”
CPTL'C’TL&CPF(K,I’*CST(K)‘P’IFCUH
CTL I )u=2,%CPTL

IF(I.EO.NF.AND.ABS(CTL(I))iGT.ABS(CTL(I-l))) CTL(I) =0, S*CTL(TI~1)

CPYD=2,*CPTD
GD‘QP(I)‘SNP(NCoIP)‘CPTD‘SLl(?.°FNK)
GB-RP(I)‘SNP(NC-IP)‘CTL(I)’SL/(Z.*FNK)
CAC(I)=GBe®FNK/SL

XaYF(I)

S=SLENTH

DRYX=SLOP(X)/RP(I)

SOeSORT(1.+CRX®DRX)

CA(I)=CA(I)/SO
CB(1)=GD®FNK/(SL*SQ)*DRX
CAFsCAF+GD*CRX/SC

CNFesCNF+GR/SQ

CMFsCMF+CB* (XF(I)=XREF)/SQ

IF (I JLTe ¥M ,0R, I JEO. NF)} GO TO 20
NC=NC+1

NNsMM

MMesMM+NKF (NC)

SL=XAS(NC+1)-XAS(NC)

FNKaNKF (NC)

CONT INUE

ICK=0

IF (ABSCIXAS(2)-XTEF)I/SLENTH) «GT. 0,01) GO YO %6
ICK=1

ENF=NE

NF1=NF ¢+l

D0 51 J=l,NF1l

AN(J)s=0,

BW(J) =0,

FJ=J

DO 52 K=1,NF

FK =K
CK'CUS((FJ-I.)‘(Z.‘FK-I.)‘PII(?.‘FNF))
BW(J)=BW(J)+CB(K)*CK
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7205
7206
7207
720¢
7209
7210
7211
7212
7213
7214
7215
7216
7217
7218
7219
7220
7221
7222
7223
7224
722¢
7228
7227
7228
7229
7230
7235
7232
7233
7234
72395
7226
1237
7238
7239
7240
7261
72¢2
7243
7244
7245
7246
72647
7247
7249
7250
7251
72%2
7253



o
¢
c

52

51

*

53

54

31

32

33
42

AV (J)=AW(JI+CALK)*CK

IF (J «E0. 1) AN(J)Y=AWLJ)/FNF

IF (J oNE. 1) AM(3)=AN(J)*2,/FNF
IF(J.EQ.]) BW(J)=BW(J)/FNF
1F(JoNE.1) BW(J)=sBW(J)*2./FNF
CONTINUE

EMPIRICAL METHOD TO FIND THE STATION AT VWHICH THE FLOW CEASES T

POTENTIAL. SEE DATCOM *
X0=0.37840.527*X1
THeACOS(1e=2.%X0)
SUM=s AW (1)*TH
SA=RW(1)*TH

S"H--AV(1)‘SIN(TH)-O.S'AH(2)‘(TH+0.5‘SIN(2.‘TH))

DO 53 J=1,NF
Fded

IF (J.GE.2) SHH-SHH—O.S‘AU(JOI)*(SIN((FJ-I.)'TH)I(FJ-I.

1.)¢TH) /(FJ+1.))
SKeSIN(FJ*TH)
SASA+BV(J+1)*SK/FJ
SUMSSUH+AW(JI+1)*SK/FJ
SMMu SHMM4SUM
SUMs SUMSSLENTH/ (2 s #HALFSV)
SHM--SHH‘SLENTH"Z/(4.*HALFSV*CREF)
SMMeSMM=(XLEF-XREF)/CREF*SUN
SASSA®SLENTH/(2.¥HALFSW)
CONTINUF
IF (L «NE. 0) GO TO 42
WRITE (JPT»31)

VS

Vs

Vs
Vs
Vs
Vs
vs
G PEVS
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs

Y+SINCI(FJI+IVS

Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs

FORMAT (/5X,63HTOTAL PRESSURE LNADING AT EACH X=-STATION, BASED ON VS

1L0CAL RADIUS)

WRITE (JPT,32)

FORMAT (/5Xs3HX/L 29Xs 6HRACIUS »6X» THLOADING)
DO 33 Isl,NF

XC=YF(I)/SLENTH

WRITE (JPT226) XCrRPUI)I,CTL(I)
CONTINUE

CLF=CNF®CS-CAF*SS
COF=CNF2SS+CAF*CS
COFsCDF$PYI/ (2. ¢HALFSW)
CLFeCLFSPY/(2.¥HALFSW)
CMFu—=CMF*PI/ (2., *HALFSW*CREF)
CLLF=SUMYCS-SA*SS
CDL=SUM#SS+SASCS

SSeCLF

CSeCMF )

IF (ICK +EQ, 0) GO YO 60
CLFeSUM

SSeCLF
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THEEAL FAGE IS

U e

UF POOR QUALITY

VS
vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
vs
vs
A
Vs

7254
7259
7256
7257
7258
7259
7260
7261
7262
7263
7266
7265
7266
7267
7268
7269
7270
7271
7272
7273
7274
7275
7276
7277

7278

7279
7280
7281
T2P2
72¢3
7284
7285
??2¢6
7UR7
7288
7289
7290
7261
7292
7293
72664
7298
7296
7297
729€
7299
7200
7301
7202




60

30

44 FORMAT(/5X,33HTHE FUSELAGF

68

CSaSHM

IF(L.EQ.0) GO TO 60
CLLF=SUM

CONTINUE

IF (L oNE. 0) GO TO 43
WRITE (JPT,36) CLF
WRITE (JPT,35) CMF
WRITE(JPY»37) CDF
WRITELJPT,28)
WRITE(JPT»39) CLLF
MRITE(JPTs44) SHMM
WRITE(JPT»37) COL
CONTINUE

FORMAT(75Y,%3HTHE FUSELAGE POTENTIAL MOMENT COFFFICIENT syF

FORMAT (/5Xs41HTHE FUSELAGE POTENTIAL

FORMAT (/75Y,39HTHE FUSELAGE INDUCED DR
FORMAT(2X,s /45HTHE FOLLOWING VALUES ARE DBYAINE
TED REGION, SEF DATCOM)

1 AFT VISCOSITY-DOMINA

CRi&. =~ "% I3
OF PGun (uaLITY

FORMAT(/"X»31HTHE FUSELAGE LIFT COFFFICIENT =,F1045)
POMENT CNEFFICIFNT =5F10.5)

RETURN
END
FORTRAN NLSTIN

SURROUTINE CFNTRD(NSsNSURN
lolLPBD’LPNpEETA;AHpKBoYCFY;
ZSJ:HIDTHpICAHDGAS)ABD:NASYN:IV;NLFF

YO CALCULATE VORTEX BREAKDOWN ALPHAS

COMMON /INOUT/ INPT,JPTY

VoIVINGnCEQHALFRDAl°¢YLEpYNoSV
HXDFSTP!YRRDBHFAKOY‘DHVRTXDMI’

sYD2sKF)

DIMENS ION RREAK(bpl);YA(I);HVPTX(I)»NI(bpl)pNC(l)
SMX(1),#STP(1) s YRR(€,52)

DIMENSION LPN(1),YCMX(E)r2)

DIMENSION YN(200,2),CS(1),YLE(1),2(30),

NW(657)5C(50),T{50)

DIMENSION SHEEP(]).NS(I).ALPBD(b;Z)LIUING(I)oNALFD(l)
DIMENSION SJ(693115)aHIDTH(b;5)9SK(30)pICAP(l)pGAS(l))GK(?.?)
DIMENSION APD(é»l),SL(30)pIV(1)oNLEF(1)pYDZ(ﬁtl)

P1=3.14159265
SN2aSIN(ALP)##2
GBeSIN(BETA)
GB2=GB*GE
BK=RETA

NK =0

N=1
WMRITE{JPT,48)

FORMAT(/5Xs 32HVORTEX~BREAKDOWN CHARACTERISTICS)

DO 5 Kw=1,NSUR

16=1

IF(MVRTX(K),NE.O) IG=2
IPP=sRREAK(K,IG+5)
1E=IG
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10.5)
LIFT COEFFICIENT =»F10.5)
AG COEFFICYENT =,F10.%)

FEPHCS
NC» TAGVX VS

Vs

vs

D RY IGNGRING/46HTHEVS

Vs
Vs
Vs
Vs
Vs
Vs
Vs

Vs
Vs
Vs
vse
VS
Vs

7303
7304
T30%
7306
7307
7308
7309
7310
7311
7312
7313
7314
7315
7316
7317
7318
7319
7320
7321
7322 -
7323
7324
7328
1326
7327
7328
7329
7330
7331°
7332
7333
73346
7325
7336
7337
73138
7339
7340
73461
7342
7343
7344
7345 .
7346
7347
7348
7349
7350



11

13

TF(KFO1) NKeNK4RVRTX(K)

IF(KosGTel s ANDMVRTX(K) 4NELO) NKeNK+MVRTX(K)=NS(K=1)

1P=0

IF(XeGTol) IPeNS(K-1)

MsNS (K)

IF(KoGTel) MuNS(K)=NS(K=1)
IF(!UING(K)-NE.O.ANH.K.EC.]) MaTWING(K)
IF(IWING(K) JNFoOAND K GT V1) FeMaNS(K)+TWINE(K)
M2=0

IRsM

TF(K EO1) TRPeM=MYRTY (K)

TF(K GT o1 sARDMVRTX (K) JNEFWO) 10 oMV yRTY (K)+MS (¥ =1)

TIFINC(K)LENGY) ~D TO &
TFEINC(K)EQ.2 JAMD, MVETX(K),NELO) GO TO &
IF(IPP,EQ.1Y GN TO 1

K2 = M -1

D0 6 I=1,kK2

M2=M2+1

KH=T +NK
IF(ABS(SWEEP(KH)-SWEEP(KH+1)).GT40.1) G0 TO 7
CONTINUE

CONTINUE

MSTP(K)s=sO

Mes IR

MX(K)=])
HREF=HALFB(K)~BREAK (K, IG)
YREF=BREAK(K,1G)

YA(K) =BREAK(K,IG)

GH TN 8

M2sM]1 (K, IG)=]

KHeNK + M2

MX(K)=2

MaM2

MSTP(K)aKH+]

1f=1

COMTINUF

TFAYLE(KH) AT RREAK (V3 TF) AN YLEIVH) (LT RPFAK (N, TF41)) 0 TO 13

TE=]F 41

G0 TN 1
HRFFaRREAX (K IF41)-RPELK (¥, 16)
YREF=BPEAKIK, IG)
YA(K)=RPEAK(K,IE+1)

IF(NASYM.EQ,0) 6O YO 8
IF(YREF.LT+0,) YREF#BREAK(K,IE*1)
IF(YA(K)eLTo04) YA(K)=~RREAK(K,IG)
IF(YA(K)oLT.0.) YA(K)®=BREAK(KsIF)
CONTINUE

MI=MVRTY(K)
IF(KeGToloeANDJMVRTY (K) eNECO) MIwMVRTX(K)=NS(K=1)
NTeN+MISNW(K,1)
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7351

7352
7353,
T3%4
7355
73%6
7357!
73%p
7359
7360
7361
7362,
7363
7364
7365
7366
7287
7368
73¢9
7370
7371,
7372
7373
7374
737% "
7376
7377
7378
7379
7380
7381
7382
7383
7384
77E%
73IRA
73R7
7308
T36Q
7390
7291
7392
7393
7394
7395
7296
7397
7298
7399
7400




(s Mgl

TF(NASYML.EQ.1) NI'(H-l)‘NH(K;X)—NI‘NH(KoI)ON
‘NeNI
WRITE(JPT23) NpNK,IR
IF(KB.EQ. Q) YD2(Ky1)=1E
MIT=M] :
IXY=1l
ICHK=0
IF(ICAH(K).NE.0.0R.NLEF(K,oEOoI) ICHK=1
IF(ICHK EQ.1) IXYs?
IF (KB oNE. 0) IXYel
1€=16
KHH=sKH
MN=N
NK K= NK
1EE=1E
YRFF=YREF
HRFF=HREF
DO 21 KJ=1,1IXY
IF (KJ JEO, 1) NXxeN
IF (KJ oE0. 2) N=NX
1F(¥J.EQ0.1) GO TN 23
NK eNKK
IE=IEF
KK HH
i
MIeMITY
YRFFsYRFF
HRFE s HRFF
32 CONTINUF
WRITE(JPT,AC) K
sa FC’”AT(IZYt?lH*"FOD SURFACF NUMBEP, T3,2Y)2ps¢s)
IF(KJ.EC.l-AND.IXY.FC.?) WRPITF(JPT A7)
IF(KJLECL1eANDLIXY.EQW]) WRITE(JIPT,66)
© IFIKJeEQe2sANDIXY EQ.2) WRITE(JPT»66)
67 FORMAT(/»5X»19H(FOR CAMRERED WING))
€6 FORMAT (/55X 22H(FOR NONCAMBERED WING)Y)
K2 = MX(K)
DO 9 ID=1,K2
IF(IN.EQe2) M=IR-M2
TIF(I0,E0.2) MIsM24M]
IF(ID.E0.2) YREF=HREF+YREF
IF(ID.EQ.2) HREFsHALFB (K)=YREF
IF(NASYM,EQ.1ANDIDsEQs2) YREF=0.
IF(NASYM.EQe1.ANDJIDJEQ.2) HREFsHALFB(K)
IF(IV(K).EQ.1) GO TO 90
IF(KB . NE,O0) GO TO 17
WRITE(JPT,»3) M2,KHyMyMI o NK,TESMX(K)
WRITE(JPT»2) YREF,HREF
3 FORMAT(B(AX,T14))
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7401
7402
76403
76404
7405
76406
7407
7408
7409
7410
7411
T412
76413
7414
7415
7416
7417
7418
7419
7420
7421
7622
7423
7424
7625
7426
7427
7428
7429
7430
2431
7632
746433
7434
7435
7636
76437
7438
7439
7440
7441
7442
7443
7446
7445
7446
7447
7448
7449



00 10 I=1,M VS 7451,
[I=I+NK _ VS 7452
IF(YLE(IT) LTo04) IJeM=11¢1 VS 7453
TT-I.-(AES(YLE(II)i-YREFt*Z.IHQEF VS 7454
T(IY=ACOS(TT) VS 74551
SL(I)sSIN(TII)Y VS 7456
SK(I)eSL(T) _ VS 7437
YeYLF(II) VS 7458
WRITE(6,100) TI,Y,SK(I)sTT,SLIT) VS 7459
100 FORMAT(6X,I1%4,4F1045) VS 7460‘
ASeCS(IT) VS 7461
IF (KJ oECe 2) AS=GAS(II) VS 7462
10 C(T)=ASeSK(T)/(CROSN2) Ve 7463
WRITE(JIPT,2)1(C(IN,T=1,M) Ve 7464
T(Mel)wPT VS 7465
D0 15 I=l,¥ VS 7466
KCaTE+10=1 Ve 7467
NCOL=M1(K,KC) VS 74¢P
KLL=0 Ve 7469
2(1)=0. VS 7470
0O 16 J=1,M Vs 747
IF({JLT.NCOL) GO TO 24 Ve 7472
KLL=NCOL=~] vs 7673
KC=KC+1 VS 7474
NCOL=NCOL+MYI(K,KC)=1 VS 7475
26 Kte=J=-KLL VS 7476
IF(NASYM,EO,1,AND,ID.EQ.1) KLeM=(J=KLL)+1 ve 7677
FMeM1 (K,KC) VS 7478
Jds=J VS 7479
IF(NASYM.EQ.1.AND.1ID.EOQ.1) JJsM-J+1 Ve 7400
TGeT(JJ) Vs 7481
AC-UIDTH(K.KC)IHREF#C(JJ)ISL(JJ)‘SJ(K,KLoVC)°CﬂS((I-l.)*TG)VFM VS 7482
16 A(IV=A(I)+AC VS 7483
15 IF(T.NEJ1IA(I)=2,%A(]) VS 7424
I1E=xC : VS 748%
IF(ID.EQ.2.ANDKR.,EQ.O) YC2(Ksp2)ukC VS 7486
00 20 I=1,M VS 7487
C(I)=a(l) VS 7482
K3 = M =] VS 7489
00 23 I1J=1,K3 VS 7460
23 C(I)=C(I)+ACTIJI+1)I*COSC(II*T(I)) VS 7401
20 C{I)=CLI)/SK(T) VS 7462
ITel+¢IP4M] Vs 7491
IKeIP+M+N] VS 7494
WRITE(JPT,2) (CS(INyIaIl,IK) ' VS 7465
WRITE(JPT2) (C(I)sIelsM) VS 74096
2 FORMAT (8F10.3) VS 7497

1PX=0. VS 7498
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19
14

1?

56

55
60

ICN=0

DO 14 I=2,M
IF(I.6Te2sANDC(INalToCII-1)) ICNs O
IFCC(I)eGT.C(I=1)) ICN=ICN+1
IF(I.FO.Z.ANDOC(I).LT.C(I-I)) ICN'ICN‘l
IF(ICN.,EOL,1) GO TOD 19
IF(C(TI).6T.C(I-1)) GD TO 14
ICN=0

G0 TO 14

IPK=sIPK+1

CONTINUE

IFINC(K)oEQs1) IPKs=s]l
WRITF(JPT»3) IPK

INs]

IL=1

ICN=O

DO 12 I=2,NM
IF(C(I)elToC(I=1)) ICN=ICN¢]
IF(ICNSEO.1) TLe=IL+]
JF(C(TI).GE.C(I-1)) INmIN4]
TE(C(I)eLToC(I-1)4AND TLLELIPK) IN=sIN+l
IF(C(I)eGELC(I-1)) ICN=QO '
CONTINUE

IF(INL.EO.1) IN=?2

TI=T(IN~-1)

TIC=2 #(T(IN41)=T(IN=1))/M
CHAXeC (IN-1)

TT=T1

WRITEC(JPTs2) TI,TICsCHMAX

DO 55 I=1,M

TI=TI+TIC

D=A(1)

K3 = N -1

D0 56 IJ=1,K3
DeD+A(TIJ+1)%COS(TIJ*TI)
D=sD/SIN(TI)

IF(D.LT.CMAX) GO TO 60
CMAX=D

TT=TI

YY=0.5%(1.-COS(TT))
GCesA(1)*TY

GH=A(1)#(TT=SIN(TT))=A(2)%0.5%(TT=0,5*SIN(2.,*TT))

K3 = M -1

D0 65 L=1,K3
STeSIN(L*TT)/L
GC=GC+A(L+1)*ST
GMaGHeA(L+1)eST

TF(L.NE.Y) GMaGM=0oS*ALL4+1I®(SINCIL=1¢)3TTI/(L=1)4SINC(L+11ETT)

1/7(L+1.))
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DRGI T2
HUALITY

7499
7500

7501 -

7502
7503
7504
7505
7506
7507
75080
7509
7510
7511
7512
7513
7514
7515
7516
7517
7518
7519
7520

1521

7522
7523
1524
7525
7526
7527
7528
7529
7530
753

7%32
7523
7534
7535
7534
7537
7538
7%39
7540
7541
7542
7543
7544
7545
7546
7547



70

72

17
18

31
32

Rl

6% CONTINUE Vs
GC=0,5¢GC Vs
GM=GMe0.25 Vs
YBAR=GM/GC vs
GK (KJ»s ID)=GC Vs
YBR(K, I0)=YRAR Vs
WRITE(JPTs70) YRAR Vs
FORMAT (/2Xs38HCENTROID TO MAX, SUCTION FORCF, YBAR «y$10.5) Vs
WRITE(JPT»72) GC Vs
FORMAT (/2X,50HTOTAL SUCTION FORCE TO MAX. CS*CI(CG‘SIN(ALP)“Z)'nVS
1F10.5) Vs
G0 70 18 Vs
YRARsYBR(X,ID) VS
CONTINUE VS
YBARL=0. Vs
BA=0. vs
BC=0. A
1CC=0 Vs
D0 40 1Is1,M Vs
KHs I ¢NK VS
IF(N&SYF.EO-I.AND.!D.EO.I) KHoN-NH+1 Vs
IF(KBeEQ.OAND.TI+EQ1) FSTeCOS{SWEEP (KH)) Vs
SWOsSWEEP (KH) Vs
IF(NASYM,EQ.1.AND«IDEQ.1) 60 TO 31 Vs
IF(¥B . EO.1.ANDeT EQ.1) FSTeCOS(SWFFP(KH)=RK) Vs
IF(KREOs2.AND,I1.€Q.1) FST=COSISWEEP(KH) +BX) Vs
G0 TO 32 Vs
SWQou=-SWO vs
IF(KB EQe1sANDsI14€0,1) FST=COS(SWO+BK) vs
CONTINUE Vs
IF(KB.EQ.0) GO TO 81 Vs
FSSeCOS(SVEEP(¥H)) vs
FI=0. Vs
JE(FSS+GT.0.,001) FT=SIN{SWO)/FSS Ve
SN=1, ve
IF(KR,F0.,2) SNe=1, vs
BA=RA+]1.+2,#GB*SN+FT?GR2 vs
BC=BC+1l, Vs
CONTINUE Vs
YY1sYN{(N,1) Vs
YY2sYN(N,y2) Ve
IF(NCSYN.EQ-I.ANP.ID.EO.I)YYI'ABS(YN(N)Z,) Vs
WRITE(JPTs3) NyKHyMsNK Ve
RY1s (YY1-YREF)/HREF Vs
IF(RY1.GT.YBAR) GO TO 45 Vs
RY2s(YY2-YREF)/HREF Vs
IF(KR,E0,0) SWPeSWQ VS
IF(KB,EQ.,1) SWP=SWO-BK ve
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7548
7549
7550
7551
7552
7553
75%54
755%
75%6
7557
7558
7589
7560
7561
7562
7563
7564
7565
7566
7567
7568
7569
7570
757
7572
7%73
7574
7575
7576
7577
757¢
7579
7580
7581
7582
7593
7584
7585
75868
7587
1588
7589
7560
7%50% -
7%92
7593
7594
759%
7596




40
42

43
45

46

48

47

7

82

croal BAGE i

OF POOR QUALITY

K20 '
IF(NASYH.EO.I.AND.ID.EO.I) LPLD
IF(K7.E°OI.ANOIKR.E°|1) SWPaSWO+BK
1F(KB.EQ.2) SWPaSWEEP(KH)4BK
!F(ARS(SUP~P!I?.).LT.0.00I.OR.SHP.GT.PIIZ.) ¢0 TO 43
ES=sCOS(SWP)
IF(RYloLT.YBAR.AND.RYZ.GT.YBAP) G0 TO 42
DY=(YY2-YY1)/FS

YBARL=YBARL+DY/HREF

NI=N+NW(K,1)

IF(NASYM.EOL1ANDJIDJEQ.]) NIsN=NW(Kyl)
Ne=NI

ICC=1CC+1 .

CONTINUE : : .
DY=({YRAR-(YY1=YREF) /HREF)I/FS
YBARLsYBARL4DY

GO TN 45

YRARL=10,

CONTINUE .
IF(IAGVX.NEsOANDIDGEQ.2) GO TO 4¢
IF(XF.EO.1.AND.ID.FO.1) GO TO 48

GO TO 47

HH=HALFR{X)
YBARL'YRARL*HRFF/HH+(YREF-YYF)I(HH‘FST)
G0 TN 47

HH=HREF+YREF

1F(KB ., £0.,2.0R.KB,EQ.O) YBARL'YFAPL‘HREF/HH‘YRFFI(HH*FST)
CONTINUF

N=N+NW (K, 1) ¥ (M=1ICC)

IF(NASYM FO,1.ANPLID.EOL1) NeMeNW(Kp1) ¢l
IF(ICCLTeM) KHuKH+M=ICC=-1
IF(NASY".EO.IQANDOID.EO.I) KHeM

NK=KH

WRITE (JPT»71) YRARL - S
FORMAT (72Xs38HL.Ee LENGTH OF MAX. SUSTION CFNTROID =9F10.5)

IF (KJ +EQ. 1 +AND. IXY +EQ. 2) GO TO ©
YeYBARL
YCHX(KoID)®Y

IF(Y.LTe2.5) ALPRD(Ks ID)=9.195-Y#(23,734~Y#(60.81~Y*(33,533~
1 Y*(7.391-0.581*Y))))

IF(Y.GE.2.5) ALPBD(K,ID)=38,

IF(KB.EQ.,0) GO TO @2

BA=SORT(BA/BC)

DA=SIN(ALPBD(K,ID)*PIZ180,)

DAsDA/BA ' ' '
ALPRD(K,>TD)=ATAN(DA/SORT(1,=DA%DA))*180./P1
CONTINUE

WRITE(JPT,75) ALPBD(K,ID)

TF(KR.FO.0) WRITE(JPT»76)
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7597
7598

7599
7600
7601

7602
7603
7604
7605
7606
7607
T7A0R
7609
7610
7611
812
7613
7614

7615

7616
7617
761R

7619
7670
7621

7622

7623

7624

7625

76256
7627
7462R

7629
7630
7621

7622
7632

7634
7635
7626
7637
7638
76309
7640
7641
7642
7643
1644
7645



IF (K8 EQe1) WRITE(IPT,77) Vs
IF(KB.EQ.2) WRITE(JPT,7R) Vs

76 FORMAT (5X,52H(WITHOUT CAMBER CORRECTION, FNR SYMMETRICAL LOADING))VS
77 FORMAT (5Xs85H(WITHOUT CAMBER CORRECTION» FOR RIGHT WING IN SIDESLIVS
19)) Vs
78 FORMAT (5X,84H(WITHOUT CAMBER CORRECTION, FOR LEFT VING IN SIDESLIPVS

1)) e A T Vs
95 FORMAT (72X, 36HALPHA FOR VORTEX BREAKDOWN AT T.E. «sF10592X94HDEGYS
1.) 'ES
ALPBD (K, ID)=ALPBD(K,ID)*PI/180. Vs

G0 TD 9 i Vs

Q0 ALPBD(K,ID)=0,5*P] VS
YCMX(K,ID)=10. VS

9 CONTINUE Vs
21 CONTINUE vs
IF(IVIK).EQs1) GO TO 22 vs
IF(ICHK.EC,1) GO TO 26 VS

IF (IXY .EO0. 1) GO TO 22 Vs

26 CONTINUE Vs
K2 = MY(KY . " . K ' : g . Vs
DO 2% ID=1,K2 - . VS

IF (KB .NE. O) GO TO 27 Vs
GGeGK(1»ID)/GK(2,510) Vs
SA=SIN(ALP)*SOPT(GG) VS
SB=l.-SA*SA VS
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7646
7647
7648
7649
7650
7651
7652
7653
7654
7655
7656
7657
7658
7659
7660
7661
7662
7663
7664
7665
7666
7667
7668
7669
7670




27
25
22

80

Ao pa -
A
wend gl

UL pon e
CE FOCR QUALITY

paeaLP

IF (SB «GTe 0O¢) PA=ACOS(SORT(SB))
PR=ALP-PA
ALPBD(KoID)-ALPBD(K.ID)+P8

IF (KB oEQe O) ABD(K,ID)=PB

G0 TO 25
ALP%D(K.ID)-ALPBD(K:ID)+ABD(K»ID)
CONTINUE
CONTINUE

IF(INING(K) NE.O) NKaNK4NS{K)I=-TWING(K)
IF(NW(K,2).E0.,0) GO TO 80
IF(X,E0.1) NK=NK+NS(K)
IF(K.GT.l)}NK-NK#NS(K)-NS(K—I)
CONTINUE = .
WRITE(JPT»3) NK,KH
NesLPN(K)}+1

RETURN

END

FORTRAN NLSTIN
FUNCTION FRATN(Y)

DETERMINING THE FRACTION OF PEMAINING VORTEY LIFT
TFIY LTele49) FRATN=0.13140.384%Y
IF(Y6FelatGeAND,. Y LT43.72) FRATN®0.951-0.2083Y+0,028%Y%Y
IF(YQGE.3.72) FRATN'Oos

 RETURN
END-

2

1

FORTRAN NLSTIN
FUNCTION REDPBD(DYX)
DETERMINING THF DECREASE 1IN ALPHA(BDTE) IN THE SITUATION WITH
AUGMENTED VORTEX LIFT
COMMON /INOUTZ INPT,JPT
Ksl
IF(DX.GE.0,72) GO TO 1
IF(OX -GE.O.()) DA'bo L e :
IF(OXoGE.O.45.AND.hX.lT.Oob)'DA'3.
IF(DX.LT.00“5) DA=l,
CONTINUE
DF'0.45697446-0.32302748‘DA00.00099042‘DA*DA-0-01087976'DA°°3
1 +0.0004601*%DA*%4
FA'DA‘(0.45607446—DA‘(0.1t151374-05‘(0.03033014-DA*(0.002719Q6
1 -DA*0.,00009202)))) -DX
DBsDA-FA/DF
IF(ABS(DB=DA).LT.0.001) GO TO 53
DA=DB
KsK+1
IF(K,EQ,11) GO TO 5
G0 TO 2
DBeB,+(DX~0,72)70.0226

5 REDBD=DB
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7671
7672
T673
7674
767%
7676
7677
7678
7679
7680
76R1
7682
7683
768%
7685
T6P6
7687
7689
T689
7690
7691
7692
7693

“ 7694

7695
7696
7607
7698
7699
7700
7701
7702
7703
7704
7705
7706
7707
7708
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7710
7711
7712
7713
7714
7715 .
7716
7717
7718
7719’



WRITE(JPT,»3) K,DR vs 7720

3 FORMAT (3X,3HK =»14,2X,11HDELTA ALP =»F10.3) vs 7721
RETURN Vs 7722
END vs 7723

FORTRAN NLSTIN VS 7724
FUNCTION BDPT(ALPDT) Vs 7725
DETERMINING THE LOCATION OF VORTEX-BREAKDOWN POINT ON THE WING VS 7726
IF(ALPDT.GE.B.) GO TO 1 vs 7727
BDPTeALPDTH(0.45607446-ALPDT#(0,16151374=ALPDT*(0,03033014 vs 7728
1-ALPDT#(0,00271994-ALPNT#0.00009202) 1)) Vs 7729

. 60 T0 5 Vs 7730

1 BOPT=0,7240.0226%(ALPDT=84) Vs 7731

5 RETURN VS 7732
END VS 7733

FORTRAN NLSTIN VS 7736
SURROUTINE BENDTN(NCsCLsBM,INING,BREAK,CBHR,CRTRyNWING, HALFSHIHALFVS 7735
1BHsDC»DSs INGLT, FLoNASYM)NNC,KRLNSUR,NS) Vs 7736
70 CALCULATE BENDING MOMENT DISTRIBUTION ON LIFTING SURFACES Vs 7737
DIMENSION A(30)»8M(651)5H(30)»PHI(30)»BREAK(E»1)sCL (1) VS 7738
DIMENSION DC(6s1)sDS(6s1)» IMING(I)sNUING(1) s HALFRH(1),IWGLT (1) vs 7739
DIMENSTON NC(1)oNS(1),CBMR(1),CBTR(1)I,FLI(1) VS 7740

COMMON /GEOM/ HALFSH-XCP(ZOO)oYCP(?OO);?CP(ZOO)’XLE(100),YLF(100)’VS 7761
IXTE(IOO)nPSI(BO)pCH(lOO)pXV(?CO)nYV(ZOO);SN(b.IS’Z)nXN(20092)pYN(ZVS 7742
20092).2N(20092),VIDTP(boE)nYCUN(Sl)pSNEE?(lOO):HALFP(b)DSJ(&:31p5)VS 7743

COMMON /CONST/ NCS’NCH,HI(to5)p"JHl(bp2.5)}"JV2(6.2;5):NJU(635)p VS T744

INFP(6)YsNW(62) VS 7745
COMMON ZINOUT/ INPT,JIPY VS 7744
PI=3,14159265 VS 7747
KQ=0 VS 7748
kD=0 VS T7490
00 12 L=1,NSUR vsS 77590
KQT=0 ve 7751
KA=NS (L) VS 71752
IF(L.GT.1) KA=KA=NS(L-1) vs 7793
NSTeKA=MI(L,NC(L) )¢l VS 77%5¢
IF(NASYM.EOel oAND. KPL.EQ.2) NST=0 Vs T77%%
NKC=NC (L)=NNC VS 7788
NI=0 vs 77%7
IF(NASY".EO.I «AND, KQLQEOQO) Nl=] LA 77658
SUMF=0, VS T77%¢
SUMM=0, VS 7760
SUMS=0. ve 7761
FTL=0. VS 7762
AREA=HALFSW VS 7763
HABsHALFB (L) vS 77664
IF (IWGLT(L).EC.1) HABeHALFR(L) VS 7765
IF (IWGLT(L)eFQo42) AREA=HALFSW . VS 77646
IF (IWGLT(L).EQ.2) HAR®HALFB(L) VS 7767
K2 = NC(L) NS 7768
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CRigirin

P SR
CHLLCGN Te R mee o

OF N
POOKR QuaLiTy
00 1 Ts=l,K2 VS 7769
MeNC (L)-1+41 vS 7770
1P=0 ‘ vS TN
IF(NI.EO.1 +AND. I.GT.NNC) GO TO & VS 7772
IF(NASYM.EQ.1l +AND. KRL.EOs2) GO TO 6 VS 7773
IF(T.EQ.NNC) GO TO 8 VS 7774
IF (I NEJNC(L)) DIHEFCsDC (LoM)#DC(LsM~1)4DS(L,sM)*DS(L,H-1) VS 7775
TF(I.NEJNCIL)) DIHEFSeDS(LoM)SDC(LoM=1)=DC(LoM)I®DS(LsM=~1) VS 7778
IF (I.EQ.NC(L)) GO TO 8 VS 71T?
.60 TO 7 vS 7778
AREAsHALFSW vS 7779
HABSHALFR(L) VS 7780
‘M=l o Vs 7781
" IPwl . Vs 7782
IF(KRL.EQ.0) MsI-NNC Vs 7783
IF(KRLL.EO.O «AND. M,EC.NKC) GO TO 8 VS 7784
IF(KRL .NFeO «ANDs I EQ.NNC) GD TO 8 VS 7785
DIHEFC=DC (L, M)I*DC(LyM+1)4DS(LyM)I*DS(LoM+1) VS 7786
DIHEFS=DS(LsM)*DC(LyM+1)=DC(L,M)I*DS(LoM+1) VS 7787
60 TD 7 VS T78°P
DIHEFC=1. VS 7789
"DIHEFS=0, VS 7790
CONTINUE Vs 7791
WSPANSWIDTH(L)M)#0.5 Vs 7792
MM=M1(LsM)=1 VS 7793
MH1sM1 (L, M) VS T779¢
FM=MM] VS 7795
IF (M EQ.NWING(L)) AREA=HALFSY vsS 7796
IF (M, EQ.NWING(L)) HAB=HALFBI(L) vs 77197
"IF(NASYM,EQ.0) GO TO 18 VS 7798
TF(KRL.EQ.O0) GO TO 18 VS 7799
IF(I.GT.NNC) GO TO 19 VS 7809
CONTINUE VS 7801
DO 2 Jsl,MM VS T7R0O2
FdeJ VS 7803
JIsNST4+J4KD VS 7804
KMsNST+J+KQ vs 7805
IFINW(L,2).EQ.0) GO TO 40 VS 780%
IF{L.EQ.,1) IT=KM&NS(L) Vs 7R07
IF(LeGTol) IImKM4NS(LI=NS(L-1) vs 78or
CHORDsCH(KM)+CH(ITI) VS 7809
‘60 TO 41 vs 7810
) CHORD=CHIKM) vs 7811
CONTINUE vs 7R12
WRITE(JPT,100) NST,KDsKMyIIoJJ VS 17813
PHI(J)sFJ*PI/FM VS 7814
H(J)=CL(JJ)*CHORD*SJI(LsJds M) vsS 7815
CONTINUE ' vS 7816
B0 3 Jel, NN} VS 7817
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i(J1=0. Vs

- DO & Ku=lyhM Vs

4 A(J)=A(J)+H(K)I®COSE(FI=14)#PHI(K]) VS
IF (J oF0. 1) A(J)=A(J)/FM vs
TIF (J eNEe 1) ACJI®A(J)*2,/FM Vs

. 3 CONTINUE Vs
19 CONTINUE Vs
DO 10 Keslp,MN1 VS

S JKesMM1=K vs

. IF(NASYM.FQO.1 .AND. KRL.FO,2) JKeK VS
IF‘NIQEO.l -‘ND' IQGT.NNC, JK =K VS
KKeJK+NST Vs
KL=KK+KOQ Vs

. WRITE(JPT,100) KK,KLsKO,JK Vs
. 100 FORMAT (5(6X,14)) Vs
© . TFINASYM.EQ.0) GO TO 25 Vs
IF(KRL +EQ,0) GO TO 25 Vs

E IF(I.GT.NNC) GO TO 26 Vs
2% CONTINUE VS
U IF(K.EQ.MM1) GO TO 15 Vs
' BSPAN=BREAK(LyM)=YLE(KL)+WSPAN VS
SNAM=0, Vs

: IF(IP.EQ.1) SNAH-(A(I)*BSPAN-O.5‘A(2)*USPAN)*?!*vSPANI(2.‘APFA#HABVS
1) 'R
SUH-A(I)*((PI-PHI(JK))*BSPAN+SIN(PHI(JK))*VSPAN)-O.E‘A(2)°US?ANO( Vs
iPI-PRI(JK)-SIN(Z.tPHI(JK))IZ.)-A(Z)#SIN(PHI(JK))'RSPAN VS

DO 11 J=2,MH U

N XL - Vs
11 SUH-SUH-BSPAN‘A(J*I)‘SIN(FJ‘PHI(JK))/FJ+NS?AN°0.5*A(J#l)'(SXN((FJ*VS

11 )¢PHICIK) ) Z(FI41.)4SINIIFI=14)#PHI(IK)II/(FI=1.)) Vs
au(L.xk)-HSPANtsunl(z.tARFAtHAe)osunnosunFt(npsAxtL.(M+1-19))-YLE(vs
IKL))I* (=1.)**IP-SHNAM . VS

60 TO 10 Vs

1% RSPAN=WSPAN ve
IF(IP.EQ,1) BSPAN==WSPAN VS
SUM= (A (1)*BSPAN~0.5*A(2)*#WSPAN)*PI VS
IF(IP.EQ,1) SUM==SUM Vs
‘SUFH-HSPAN*SUH/(2.‘APEA‘HAB)+SUFF4$UHF‘(BPEAK(L:H#l)-BREAK(LoN)) Vs

'60 TO 10 A

26 BM(L,KK)=0, VS
10 COMTINUE Vs
KOTwKOT+MM1-1 VS
WRITE(JIPT»S0) (A(K),Kml,yMM1) VS
WRITEC(JPT»50) WSPAN,SUM,AREA,HAR,SUMN, SUMF Vs
IF(NASYM,EQ.0) GO TO 27 Vs
IF(KRL .E0.0) GO TO 27 ’ Vs
IF(I.GT.NNC) GO TO 29 VS

27 CONTINUE VS
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29

16

17

28

20

30

12
50
51

OR'G;N sty H
OF POOR QUALTY

P1sA(1)*PTI*WSPAN/ (2, *AREA*HAB)
SUMF= (SUMF+P1)*DIHEFC~SUMS*DIHEFS
SUFS'(SUFF#PI)'DIHEFS+SU”S*DIHEFC
CONTINUE
IF (M EOL(NWING(L)+Y) JANDJIWING(L), NE.O) €GO TD 16
G0 TO 17
SUMTsSUMM
FTL=SUMF
IF (IWGLT(L).EQ.1) GO TO 17
SUMM=0,
SUMF=0,
SUMS =0,
CONTINUE
IF(NT.EQOs1 +AND. I.EQ.NNC) GO TO 30
IF (T.EQ.NC(L)) GO TO 20
IF(NASYM,EQ,]1 .AND., KRL,EO0.,2) GO TO 27
IF(NT.EQs1l +ANDs I.GTJNNC) GO TO 28
NSTeNST-M1(L,M-1)+1
GO 10 1
NSTeNST+H1(LsM)-1
60 TO 1
NST=0
GO 70 1
SUMT =SUMM
FTL=SUMF
SUMM=0.,
SUMFa0.,
SUMS =0,
NST=0
CONTINUE
CBMR (L )sSUMM
CRYR(L)=sSUMT
FLIL)=FTL
KQ=XOT+KQ
KD=KD+KOT
TF(NV(Lp2) NEL.O +AND. L4EO,1) KO=KQ+NS(L)
IFINW(Ls2)eNEeO oANDe LoGTel) KO=sKOQ#NS({L)-NS(L-1)
CONTINUF
FORMAT (5F10.5)
FORMAT (5(6X514))
RETURN
END
FORTRAN NLSTIN

SUBROUTINE BACKWH (XpYsZsLPANEL»BsLPANY s NW,GAMMA,VX,LATSCDs»S00YHKy

10C,»DSs VT, IWING,ZB,»YBs YBB)NCS,) IWGLT»IV,NC1,KF,RREAK)

TO CALCULATE BACKWASH DUE TO IMAGE VORTICES IN GROUND EFFECT
DIMENSION NW(6»1)sGAMMA(L)»U(2)sYK(691)sDC(651)5DS(651)

1,LPANI(1) s IWING(L1)»IV(L),IWGLT(1)» RREAK(6y1)

COMMDN /GEQOM/ HALFSWyXCP(200),YCP(200),ZCP(200)sXLE(L100),YLE(L100),VS
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7887
7e8p
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7914
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3

30

IXTE(IOO)’PSI(30):CH(100)pXV(ZOO)’YV(ZOO)DSN(6)15’2)’XN(ZOOpZ)’YN(ZVS
ZOOrZ)pZN(ZOOpZ)9VIDTH(6;5):YC0N(51);SUEEP(IOQ),HALFB(G)nSJ(b,31:5)VS
COMMON /EXTRA/ LPN(b),NS(G)oICNLF(b),ITHST(b)pIST(b)’NGRD,HEIGHT; L&)

IATToNC(b).NUING(b):IPOS(b)nIALP;DUFT(3:6:15)pHALFBH(b) Vs
8le=8 ’ Vs
1271 VS
IFFel Vs
IPN=1 Vs
IW=l Vs
NASYMsYCON(50) Vs
7A=0. Vs
YASBREAK(1l,1) Vs
YAASRREAK(1,1) VS
IF(NASYM.EQ.0) GO TO 30 vs
YA=YK(1,NC1) VS
YAA=YA Vs
IFINC1.FQ0.1) GO TO 30 VS
NC11=NCl-1 VS
D0 31 J=1,NC1l1 vSs
ZAnZA+(YK(1pJ)=YK{1pJd+1))8DS(1sJ41) Vs
YAA-YAA#(YK(I.J)—YK(l;J*l))*DC(loJ‘l) Vs
YAsYK(1,1) VS
CONTINUE VS
YAPuYA Vs
YAAD=YAA VS
MM=NW(1,1) Vs
Lel VS
IPsl Vs
VX=0, Vs
VT'O. VS
DO 10 Je=1,LPANEL Vs
ISN=] Vs
NNsNW(L»1l) Vs
COSD=DC(L,IPN} Vs
SIND=DS(L,IPN) Vs
Jd=J VS
MIsJ-1FF+] A
IF (JeGTLPANL(L) 4ANDJJ LELLPN(L)) ISN=2 VS
IF(J.GT.LPANI(L).AND.J.LE.LPN(L)) NNeNW(L»2) LA
FNsNN VS
NK=NN VS
IF(J.GE.LPANI(L).AND.J.LT.LPN(L)) NKsNW(L,2) Vs
IF(JLEQLPNIL) e ANDoJoLT4LPANEL) NKeNW(L+1,1) UM
X1=XN(J,1)=-X Vs
X2eXN(J,s2)=X Vs
X12=XN(J»2)=¥XN(Js1) Vs
Y12=YN(J52)-YN(Js1) Vs
21222N(Jp2)~IN(Js1)4Y12%SIND Vs
Y12=Y12%C0SD VS
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14

16

AGE 1S
JGINAL PAGE
gi PBOR QUAL“Y’

Z127N(Js1)~(Z247B+(Y=YB)*SD)+ZA+(YN(Jp1)=YA)*SIND
722IN(J52)~(T747R+(Y=-YB)*SD)+ZA+(YN(Jy2)-YA)*SIND
X7J=X1%712-71%¥12

ISMe2

IF (IV(L)eEQ.]1) ISMe=]

IF(NASYM,EOQs1) ISMel

DO 16 II=1,ISM

FCPe1,

IF (II JEQ, 2) FCP=~1,

YCeFCP®(YBR+(Y-YB)*CD)
Y1uYAA4(YN(J,1)-YA)*COSD-Y(
Y2eYAA+(YN(J»2)~YA)*COSD~Y(C

XYKmX1%Y]12~-Y1%X12

YZI=Y1%7212-71¢Y12
ALRYeXYKEXYK+XZJ*XZJ+B1*Y210Y7]
R1B1=SQRT(X1#X1+BleY1¢Y14B1#71%71)
R2R1=SORT(X2%X24B1%Y2#Y24R1%72¢72)

Vs
VS
VS
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs
Vs

UUB1 = (X2¢X124B1%Y2¢Y124014722%712)/R2B1~(X1#X12+B1*Y1*Y124R1%721%7212VS

1)/R181

Glo(1,=X1/R1RB1)/(Y1%Y1471%71)
G2=(1e=X2/R2B1)/7(Y2%Y2472%72)
IF(LATNECOANDJIVI(LIJEQ.0) GO TO 14
IF(KF.EQ.0) GO TO 14

IF(IP.NF.1) GO TO 14

Gle=0,

CONTINUE

F1=UUR1*XYK/ALR]

F2==Y2%G2+4Y1%G}

F&a-X7J%UUB1/ALBL

F572¢G2-71%G1

F12=-(F1+4F2)

F4S5=F44FS

IF (LAT .€0. O) F45=F45*F(CP

IF (LAT JNE. O} F12eF12%F(CP
F3eyUBleYZI/ALB]

IF (LAY oNE. 0) F3asfF3#f(CP
UCTI)=F3¢CH(TIZ)I*SN(L, MY, ISN)I®CAMMA(JIJ)/ (B,*FN)
VI=sVT+(F12%SD+F45%CO)YSCH(IZ)I*SN(LoMIoISNI*GAFMA(JIII/(B,*FN)
CONTINUE

VXsU(1)+U(2)4+VX

IF(J.LT«MM) GO TO 6

IF(J.EOL.LPANEL) GO TO 10

12=127+1

IWsIwW+l

IFFaMM4+]

MMaMMeNK

IF (TIWING(L)oNF.OANDJIWLEQ.CIVWINGI(L)+1)) €O TO 17
JTF(J.EQWLPANLI(L)«ORCJLEQ.LPNIL)) GD TO S
IF (YLE(IZ) LT YK(L,IPN)) GO TO 6
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17

21

10

CONTINUE

NJ=0 .

XF(NASYH.EO.I-AND.IPN.LT.NCI) Nisl
IF(NJ.EO,1) IPN=IPN+]1
ZASTA+{YK(L,IPNI=YA)I*DS(L,IPN)
YAA=YAA+(YK(L)IPN)=YA)*DC(LsIPN)
YA=YK (L, IPN)

IF (IWING(L) oNELOGAND IWIEQL(IWINGI(L)+1)) 60 TO 20
G0 TO 21

IF (IWGLT(L)«EQ.1) GO YO 21

ZA-O.

YASBREAK(L,1)

YAAuBREAK(L,1)
IF(NASYM.EQe1 AND J.FO.LPANI(L)) YA=YAP
IF(NASYK.EO.1 JAND JLEQLLPANI(L)) YAA=YAAP
IF(JoEQLPNI(L)oANDoLoLTo6) YAsRRFAK(L+151)
IF(JeEOLLPN(L) eANDaLoLT46) YAA=RREAK(L+1,1)
TF(JJEQ.LPANL(L)4OR.JLEQ.LPN(L)) GO TO 21
IF (IWGLT(L)NEs2) GO TO 21
ZA=YK(Lo)NC(L)-2)*DS(L,1)
YAAsYK (Lo NC(L)=2)*DC(L,1)
YAeYK(LoNC(L)-2)
CONTINUE

TF(NJJNE,1) IPN=IPN41

IF (JeEQJLPANL(L)eORsJSEQCLPN(L)) IPN=1
CONTINUE
KH=0

IF(J EOLLPANLI(L)  ANDsJNESLPN(L)) KHel
IF(KH.EO.I.AND.LOEQ.]») IH-IV‘NS(L)
TF(KHeEOeleANDoL oGT 1) IWmIW=NS(L)+NS{L=-1)
TF(JEQ.LPANL(L)) I1Pe]

IF(J.EQ.LPNIL)) IPml

IF (JJEOLLPNIL)) Leb+l
RETURN
END

FORTRAN NLSTIN

SUBRDUTINE DRAG (CLT)YBREAKSNC,TFLPyNAL)
TO CALCULATE THE FAR-FIELD INDUCED DRAG

DIMENSTON ALPHI(®O0),YRREAK(6s1))TFLP(651)sXK(50)»YK(50),NC

1(1)»NAL(])

Vs

COMMON /GEOM/ HALFSWsXCP(200),YCP(200)»2CP(200)sXLEL100),YLE(100),VS
IXTE(IOO)oPSY(30);CH(100)pXV(ZOO)pYV(?OO)pSN(éylﬁ;Z);XN(2009?).YN(?VS
200’2)-ZN(200,2)oHIDTH(hoS)’YCON(51)oSHEEP(100);HALF9(6);SJ(6’3195)VS

COMMON /AERO/ AMsBsCL(50)5CT(50),»CD(50)»CH(50)

COMMON /CONSTY/ NCSyNCWoML(695) s MINLI(E9255) 9 MIW2(69295)sNINIEsS),

INFP(6) s NW(6,2)

COMMON /INOUT/ INPT,JPT
Mesl

PI=3.1415926%
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NSs(M+1)/2-1
MMlsM-1

FMeN

DO 3 I=1,NS

FI=I

JaM-1
YK(I)=SIN(FI®PI/IFM)
XK(J)aXK(T)

“YK(I)e=COS(FI*PI/FM)

12

60
61

YK(J)s=YK(T)

D0 & I=1,NCS
CHM{Y)aSORT(1¢=(YLE(TI)/HALFB(1))%¢2)
IC=1

BREAKsYBRFAK(1,1)

MST=1]

MEND=M1(1,1)~-1

DO 5 1lwl,NS

YCON(I) =0,

Co(1)=0,

ITaNS+]

BB=YK(IY)SHALFR (1)

IF (BB JLE. BREAK) GO TO 12
NK=M1(1,IC)-1

IC=1C+1

NOwM]1 (1,IC)-1
BREAK=YRBRFAK({1,IC)
MSTeMST+NK

MEND=MEND+NO

CONTINUE

DO 6 J=MST,MEND

IF (NW(1,2).EQ.0) GO TO 60
J1=J4NCS

CHORD=CH{J)+CH(J1)

GO TO 61

CHORD=CH(J)

CONTINUE

Aw]l,

DO 7 KeMST,MEND

IF (K LEO0. J) GO TN 7
A-A‘(BB-YLE(K))I(YLE(J)-YLE(K))
CONTINUE
CO(IN=CD(IY+A*CL(J)®CH(S)
YCON(I)=YCON(I)+ASCHORD
CO(INeCD(TI)/SORT(1.=YK(IT)%%2)
CONTINUE

DO 10 I=1,NS

ALPHI(I)=0,

INaNS+1

00 15 Jel,Mp1
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20
25

30
15

10

40

45
50

IF (J .EQ. IN) GO TO 20
INDEX=TABS(J=IN)

FACTDP'Z.‘((-1.)“INDEX-1.)‘XK(J)I(FH*(YK(J)-YK(IN))“Z)

G0 70 25

FACTOR=FMIYK(J)

IF (J +GT. NS) GO TO 30

JJeM=J=NS

GO TO 135

JJ=sJ=NS
ALPHI(I)'ALPHI(I)+CD(JJ)‘YCDN(JJ)0FACTDR
CONTINUF
ALPHI(I)-ALPHI(I)I(lb.‘HALFB(l!)
CONTINUF

CDI.Oo

DO 40 I=1,NS

INsNS+T
CD!'CDI#CD(I)‘YCON(I)‘ALPHI(I)‘XK(IN)
CDI-CDI‘HALFB(I)‘PII(HALFSU‘FH)
COL2=CODI/(CLT*CLT)

WRITE (JPT,45) CDI

WRITE.  (JPT»50) CDL2

FORMAT (/2X,23HFAR-FIFLD INDUCED DRAG=,F10.%)
EORMAY (/72X»33HFAR-FIELD INDUCED DRAG PARAMETER=,F10.5)
RETURN

END
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