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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 i. 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-Glauert 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.

(i) 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

(7y) 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,

i



(2)

the leading-edge thrust can also be calculated (ref. 2).

Note that the leadlng-edge thrust is parallel to the plane

of symmetry and is a component of the leadlng-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 slde-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,

___/x+ _/= 0 (i)
_x _y

In much the same way as using yy to calculate the longitudinal

characteristics, both yy and 7x are used to calculate the

lateral-dlrectlonal loading (refs. i 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, i).

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 llft effect.

For wings with a nonzero tip chord or with swept



trailing edges, the leadlng-edge vortex may pass over

an additional (or less) planform area before reaching the wake.

The vortex lift 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 llft to the Kutta-Joukowskl force:

½pV_CsC dy = 0rWledZ (2)

where c is the sectional leadlng-edge suction coefficient,
s

r is the equivalent circulation per unit length of the

leading edge, Wle is the upwash at the leading edge

and I is the length measured along the leading edge.

The total circulation or the vortex strength is then

P t ffi _dl ffi½}_ CS dy (3)

 lZ.e.

Since both c s and W&e" depend on rt' 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



(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 leadlng-edge

thrust to the leading-edge drag. For a symmetrical

wing, the result is (ref. i)

e sin-i {_+ sine 2ro ½ cosh_

-- --r- ( -f- ) 2s C (I-M cos2^z) ½ }

!

where C is the leading-edge singularity parameter

(4)

at a given by

, x-xl )%
c =Z/m _y (-g-- (5)

and r is the leading-edge radius.
O

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

a ffisin-l{± sina+_l
S

C'

2 r cosA£
(--_)½

jl_Moo2COS 2AZ-el } (6)

where uI appears in the expression for leading-edge

suction (Cs) as follows

Cs ffiK [sine+ul]2 (7)

where K is a function of geometry and Mach number.

If c' is the leading-edge suction coefficient for the
S

corresponding noncambered wing, then aI can be calculated

as

= --- i) slna
el ( c'

(8)

(d) Vortex Breakdown

To predict the vortex breakdown effect, it is

necessary to have the following information:
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(3)

(1)

(i) the angle of attack for vortex breakdown at the

trailing edge (aBD) for any planforms;

(2) the progression of the breakdown point when

> aBD;

(3) the amount of remaining vortex lift in the region

of breakdown.

In the present method, the calculated leadlng-edge

suction distribution (CsC) is used to correlate with

the experimental data of Wentz (ref. 8) for the needed

information mentioned above.

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 wlng-body interference has been properly accounted

for.

PROGRAM CAPABILITIES

This program has the following main features:

It is applicable to nonplanar wing configurations in subsonic

flow, including w_nglets, 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) It is also applicable to an asymmetrical configuration.

Typical applications involve nonsymmetrical flap or aileron

deflections.

(3) General camber shapes may be defined at ten (I0) or less

spanwise stations. Option for exactly defining leading-

edse flap geometry is also provided.

(4) The twist distribution on lifting surfaces can be prescribed

in a Eeneral way.

(5) 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.

(6) The control effectiveness for both longitudinal and later-

directional motions can be calculated.

(7) Ground effect under static conditions can also be calculated.



INPUT DATA FORMAT

Group i Format (13A6), I card

Title (I) A descriptive phrase describing the case to be run.

Group 2 Format 4(6X,14), i card

NCASE User's specified case number which may be arbitrary.

NGRD = i 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.

= i if the planform is not symmetrical about X-Z plane.

In this case, only one lifting surface without winglets

is allowed, and the whole planformmust 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,14), i card

LAT = -i if the rolling moment coefficient for a given aileron

angle is to be computed.

= 0 for symmetrical loading only

= i if both symmetrical loading and lateral-directional

derivatives are to be computed.

For asymmetrical configurations (i.e., NASYM = i), set LAT = 0.

The resulting rolling and yawing moments are computed.

IBLC = I, if a boundary layer correction is to be applied to

roll derivatives.

= 0, if no boundary layer correction is applied.



KT

IBD

= i, if the effect of rounded leading edges on vortex lift

is calculated.

= 0, if full vortex lift effect is allowed.

= i, 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 ist surface .

Group 4

NC

Format 8(6X,14)

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 i).

Ml(1), I=i, NC Number of spanwise strips in each spanwise section.

There are NC numbers. Maximum total number of strips is 48.

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

(See

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.

8



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.

panwise _ Y

strip NC=3

NWING=3

X section

Sketch i.

ZPOS - i0. 20.

_POS -

Sketch



Group 5 Format 8(6X,14)

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

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

the trailing-edge flap segment is contained. For either clean

or full-span flap configurations, set NFPffil and NJW (i) - i.

(See Sketch 3).

NVRTX 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.

MVRTX 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.

NLEF = i, if the flaps are flat leading-edge flaps.

= O, if the flaps are trailing-edge flaps.

IV ffiI, if the lifting surface has dihedral of 90-deg. and is

situated on the plane of symmetry.

ffi0, otherwise .

NAL Numerical value of the aileron segment 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).

Group 6 Format 8FI0.6, I card

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

trailing-edge flap segment first. For leading-edge flaps, the

angles are negative for nose down.(See Note I).

Group 7 Format 5(6X,14), i card

NW(1) Numbers of chordwise aerodynamic panels in chordwise sections

NW(2) (See Sketch 3). The chordwise section may be bounded along

* Notes appear at the end of this Section.

i0



ICAM

IST

ICAMT

trailing-edge flap hinge line or winglet leading edge. NW(2)= 0

for clean configurations. (NW(1) +NW(2) is li_ited to 15.

Use at least 8 for N-W(1) + NW(2) for cambered sections.

= 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 I0. If ICAM = 3, IST is the number of leading-

edge flap segments. If ICAM = i, at least 2 y-statlons are

needed, to cover each surface, one at the root and the other

at the tip.

Numerical value of the y-statlon at which and beyond which

the input cambers are for the wlnglet or vertical fin.

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

_Y

NFP=I .

NW(1)-3 -. _ ._. _NJW(1) 2

.. --_ "_ ..'_ [FChordwise

__ _ section

Flap
X

Sketch 3

Ii



Omit Groups 8_ 9, and I0 if.ICAM # i.

Group 8

YT(I)

XNIIM

Repeat Groups 8_ 9 t I0 IST times.

Format 4F10.6

y-station (dimensional) at which camber ordinates are read in.

number of camber ordinates to be read in. Limited to 21.

CURV(1) = 0. if camber is to be formed by connecting straight segments,

with first segment being regarded as flat leading-edge flap.

= i. 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 8FI0.6

XT(I,J) x/c-values at which camber ordinates are read in for YT(I) station.

Group I0

CA(J)

Format 8FI0.6

z/c-values of camber ordinates at the corresponding XT(I,J)-

locations. (See Note 2_.

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

Group Ii Format 2FI0.6 (See Note 3).

YLEF (I,i) Extreme inboard y-coordinate of Ith flat leading-edge

flap segment.

YLEF (1,2) Extreme outboard y-coordinate of Ith flat leading-edge

flap segment.

Group 12 Format 6FI0.6

XLF(I,I) First corner point coordinates of Ith flat leading-edge

yLF(I,I)

Zl

flap segment.

See sketch 4.
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XLF(I,2)

YLF(I, 2)Z2 ]

Secondcorner point coordinates of Ith flat leading-edge

flap segment.

Group 13 Format 6FI0.6

ELF(I, 3)

_LF(I,3)

Z3

XLF(I,4)

YLF(I,4)

Third corner point coordinates of Ith flat leading-edge

flap segment.

Fourth corner point coordinates of Ith flat leading-edge

flap segment.

Note: The flat flap must be inside the

boundary of planform described

2 in Group 15.

Sketch 4

Z4

Repeat Groups 14-18 "NC" times.

Group 14 Format 6X,14

= I if the shapes of L.E. and T.E. are to be defined numerically.

= 0 otherwise.

IPN

See sketch 5a.

Group 15 Format 8FI0.6

Corner-point coordinates of a spanwise section.

XXL(1) L. E. X-coordinate of the inboard chord.

XXT(1) T. E. X-coordinate of the inboard chord.

YL(1) Y-coordlnate 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.

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

DIHED dihedral angle in degrees for the section. For NASYM s i,

DIHED for the left wing is negative upwards.

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) )

(xxT (i) ,YL(1) ) NC-3

NW(2)_O

(XXT(2) ,YL(2))-J _ Flap

Numbers inside panels denote

input order.

Sketch 5 a.

Note.

NC'3

0

uniform dihedral angle)

Sketch 51),.

14

NC=2

NW(2)_,O

chord line Wlngle t



Groups 16 - 18 must be omitted if IPN = 0.

Group 16

NLE

NTE

MCVL

MCVT

Group 17

Format 4(6X,14)

Number of input points to define the leading edge. Limited to 15.

Number of input points to define the trailing edge. Limited to 15.

= i if the cubic spline is used to interpolate the L.E. shape.

= 0 if straight segments are assumed.

= i if the cubic spline is used to interpolate the T.E. shape.

= 0 if straight segments are assumed.

Format 8FI0.6

CA(I), I=i, NLE X-coordinates of input points to define the LE shape,

measured relative to the LE of inboard chord.

YSL(1),I=I, NLE Y-coordinates of input points to define the LE shape,

measured relative to the inboard chord. (See Note 4).

Group 18 Format 8FI0.6

CA(1), I=i, NTE X-coordinates of input points to define the TE

shape, measured relative to the TE of inboard chord.

TI YST(1), i=l, NTE Y-coordinates of input points to define the TE
REPEAT NSUR TIMES shape, measured relative to the inboard chord.

Group 19 Format 6FI0.6

AM Freestream Math number < I. 0

HALFSW Half of reference wing area, same units as (CREF) squared.

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

CREF Reference chord length

BREF2 Reference half span

XREF x-coordinate of moment reference point.

ALPCON = i. if CL and Cm are to be computed. For this case, set

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

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

15



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

flow theory.

= 0, otherwise.

Group 20 Format 4FI0.6, 1 card

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

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

IBD = i, set ALNM _ 2. Limited to 15.

SNUM Number of spanwise stations involving augmented vortex lift.

DVRTX =i, if an additional discrete strake vortex is needed to

calculate the augmented vortex lift effect.

= 0, otherwise

CLDS = design llft coefficient if ALPCON = 2 or 3.

= 0, otherwise.

If AI,PC_ = i., skip Group 21.

Group 21 Format 8F10.6

ALPA(I) Angles of attack in degrees. ALNM numbers. If there are camber,

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

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

Repeat Group 2_ SNUM times. If SNUM = 0, use one blank card.

Group 2 2

SNI

SNE

CTILT

Format 7FI0.6

Spanwise strip number, cumulative from the center line of the

first lifting surface, starting from which the leading-edge

vortex produces the vortex lift augmentation on a downstream

surface. = 0. if there is 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 L.E. length of the lifting surface which produces the vortex

lift augmentation.

XCNTDX-coordinate of the assumedcentroid of augmentedvortex lift.

YCNTDY-coordinate of the centroid of augmentedvortex llft.

XTILT X-distance from the outboard L.E. of the originating surface

to the T.E. of the receiving surface over which the vortex is

assumedto pass. (See Note 5).

SR The lifting surface numberreceiving the augmentedvortex

llft effect.

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

Group 2 4

RC

Group 23 Format (6X,I4), i card

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

= I for constant L.E. radius.

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

Format 8FI0.6

= L.E. radius/local chord if ICNLE = 0.

= L.E. radius if ICNLE = I

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

stations.

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

Group 2 5 Format 3FI0.6

TWST = i. if there is geometric twist.

= 0. otherwise.

RINC Incidence angle, in degrees, of the lifting surface.

TINP 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 = 0.

Group 26

YNUM

TCURV

Group 27

Format 2FI0.6

Number of y-stations to be used to describe twist distribution.

= 0. if the twist distribution is assumed to have piecewise

linear variation.

= i. if cubic spline interpolation is used.

Format 8F10.6

YTS(1) 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 = I.

= 0., otherwise.

ATT = Pitch attitude angle of wings, in degrees.

= 0. if NGRD = 0.

Group _must be omitted if LAT # i.

Group 30

P

BK

RL

CFF

Format 4F10.6

= pb/2V, the maximum roll helical angle in radian.

Sideslip angle in radian.

= rb/2V , the yaw rate parameter, in radian. If RL = 0,

then pb/2V = P cos(s) and rb/2V = p sin (_).

Skin friction coefficient based on mean geometric chord,

if IBLC = i.

=0. otherwise.

18



PBK

Group 31

KF

NT

NCUM

NF

= i. if roll derivatives in combination with sideslip are to

be computed. = 0. otherwise.

Format 4(6X,14)

= i if a fuselage is present

= 0 otherwise

number of Fourier-serles terms, excluding the zero-order

term, to satisfy the body surface boundary condition. Usually,

2 or 3 will be sufficient.

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 I0.

number of control stations along the fuselage axis. Limited to

20.

Group 32 Format 5FI0.6

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

in Functions FUR(X) and SLOP(X) (i.e r(x) and r(x) dr(x)
• dx

respectively).

= i. otherwise.

FUSNO number of fuselage stations to be input to define the fuselage

shape if FUSIND = i. Limited to 21.

= 0. otherwise.

19



FSHAP= I. 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 8FI0.6

XFF(1) X-coordinates of fuselage to input its radius.

Group 34 8FI0.6

RFF(1) radii of fuselage at XFF(1) stations.

FUSNO numbers.

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

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

NSUR

Z [(ZMI(1)) * (NW(1) + NW(2))] + NF*NT

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

20



Notes

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

Antlsymmetrical 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 llne, 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:

sin_ = sin6 cos A (9)
s n

where _s is the flap angle measured in the streamwise direction,

is that normal to the hinge line and A is the sweep angle
n

of the hinge line.

2. 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

spllne is to be used for interpolation.

3. 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 (i0)

whe re

a = (Y4 - Yl ) (z3 - z2) - (Y3 - Y2 ) (z4 - Zl)

b-- (x3- x2) (z4 - zi) - (x4- xI) (z3- z2)

c = (x 4 - Xl) (Y3 - Y2 ) - (x3 - x2) (Y4 - Yl )

z

21



.

The streamwise slope is then given by

_z
a

_x c

For the input of a curved leading edge, the coordinates (x,y)

(ii)

of the leading edge of inboard chord are regarded as (0,0).

5. 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 may break down earlier. For a simple

wing planform, both CTILTand XTILT are the same. For strake-

wing configurations, theyare different in general. The choice

is somewhat empirical in nature. The following examples will

illustrate their choice based on experience.

(i) A strake-wing configuration

This example is taken from reference I0 and is as

shown in the following sketch.

O

.038,1.082)

L (9.9853,1.082)

22
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11.0885,5.76)
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(2)

For this configuration,

CTILT = 5.692

Strake{
XTILT = 7.05

X 4.038 = 2.9258
9.73

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

A strake-wing body configuration

This example is taken from reference ii and is as

shown in the following sketch.

(2.0482,0.)_

.0312,1.5)
%

i.

18.603,1.5)

(20.3432,3.302)

I

i

802
I (26.8114,10.)

I
I 29.4764,10.)

(30.153,3.302)

_-(30.335,1.5)
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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 1.5 = 30.0050.

2

Divided by the total width of the strake region, this is

equivalent to a streamwise length of

30. 0050
= 9. 0869

1.5 + 1.802

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
XTILT =

30. 4865 - 2.0482

CTILT is given by

CTILT = 30.335 - 20.3432 = 9.9918 (for strake vortex)

For the wing,

CTILT = 30.153 - 26.8114 = 3.3416

X (20.3432 - 5.0312)=Ii.21 (for

strake vortex)

XTILT = CTILT = 3.3416

24



(3) Second strake-wing body configuration

This example is taken from reference

shown in the following sketch.

I (0,0)

(0.0894,0.)__

(0.142,0.0305)

12 and is as

(0.4426,0.

(0.4943,0.

I

0.0305_

0

(0.78377,0.;[

J

(I.,0) _I

(0.628,0.1094)

_(0.87297,0.254)

(0.94307,0.254)

(0.8524,0.1094)

(0.8029,0.0305)

The projected fuselage area on the X-Y plane down-

stream of the wing leading edge can be calculated to be

1-0.4426 + i - 0.4943
X 0.0305 ffi0.016212

2

Divided by the total width of the strake region, this is

equivalent to a streamwise length of

0.016212 = 0.1482
0.0305 + 0.0789
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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 =

0.78377 - 0.0894

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

X (0.6280 - 0.1420) = 0.32

(for strake vortex)

OUTPUT VARIABLES

(i) At the beglnning of the output, all input data will be printed.

HALFSW = half of reference wing area

CREF = reference chord

(2) Vortex element endpoint coordinates

(XI,YI,Zl) coordinates of the inboard endpoint of a bound

vortex element

(X2,Y2,Z2) coordinates of the outboard endpoint of a bound

vortex element

(3) Control point coordinates

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

location

(4) Tip suction

X/C nondimensional x coordinate with respect to tip chord
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CTIP = St(x)/ (½OV_ct), where St is the tip suction force

per unit length and ct is the tip chord

Y/S

x
GAMMA=- S

xg

GAMAX = Yx

y divided by half span

! !

yy(X , y) dx

(5) 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

(6) Sectional characteristics

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

the lifting surface

CL Sectional lift 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

(7) The next group of output variables is the overall aerodynamic

characteristics in attached potential flow. If ALPCON = 1.0,

the lift and pitching moment coefficients will be CL and _ .

(8) If ALPCON = 1.0, the factors, Kp, Kv,le , 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:

CL = Kpsinacos2a + (Kv,£e

2

+ Kv se).sin acosa

CDi = CLtana
m

£eSin2a x£e + K sin2aC = K sinacosa + K

m p ref v, Crc f v,se

x
se

C
ref

(9)

(lO)

(ii)

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. e) is measured clockwise (facing

upstream) from the positive Z axis (i.e. upwards).

fuselage local loading is defined as

The

2_

CN ---_ I C (rd6) cose
r o p

(12)

The overall fuselage aerodynamic coefficients are all

based on the input reference area and chord.

Next, the attached flow results are summarized. For the lift

coefficient, ,_

CL(LS) the total lift coefficient from all lifting surfaces

CLF the total lift coefficient from the fuselage

CL = CL(LS) + CLF

Similar definitions apply to CD and Cm.

Total aerodynamic coefficients to be used in the method of

suction analogy are summarized as follows, using the llft

coefficient (CL) as an example.

CLP the "potential-flow" component of CL
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(12)

(13)

CLVLE

CLVSE

CLVAUG

CLDVP

the leading-edge vortex lift

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

the augmentedvortex lift

the "potential-flow" componentof CL due to the

strake discrete vortex

CLDVV the vortex lift component due to the strake discrete

vortex

CLF the fuselage lift

CL total lift coefficient

CAXP the axial force coefficient in potential flow, negative

for pointing forward

CAXV the axial force coefficient due to leading-edge vortex

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.

The lateral-directional stability derivatives are defined

in accordance with standard definitions as follows:

BC

CYB =__X
38 , C = side force/q Sre fY

CLB = _--_-- , Cl = rolling moment/q Sre f bre f

3C

----n-n Cn = yawing moment/q Sre f bre fCNB = 26 '

_C

CYP = _-__ , where p = pb/2V is an input variable and p

P
is the roll rate

29



CLP ='

P

_C
CNP = __n_n

p

(14)

_C

CYR = __X
B-

r

, where r _ rb/2V is an input variable and r

is the yaw rate

ac£
CLR =

2-
r

_C
n

CNR = --

r

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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PROGRAMJOBCONTROLSET-UP

The code can be run in o_erlays 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, 1984

ROOT

VORSTAB

VORSTAB
#

GEMTRY

DWASH

S_LUTN

SOLUTN

LOAD

LOAD

CONMON

TREE VORSTAB-(GEPTRYeDVASHPSOLUTN_LOAD)

INCLUDE

INCLUDE
VORSTABpFURpSLOPgFUSVOL,UNWFpFUSELA

ZCDXpTWISTpZCRpZCAMjVMSEONpPNLEF

INCLUDE GEMTRYe C,EOFUSp PANELJ SPLINEpSHAPLE, SHAPTE

INCLUDE DWASHgINVNgWZNGgUNFWgVELFUSjFALONE

INCLUDE

INCLUDE

SOLUTNjTHRUSTpGAMAXpAUGVORjSPNINT_LATERL

WBETA,VLCTYpVERCOR

INCLUDE

INCLUDE

LOAOpCPFUSJUTFWpFUSLFT_CENTROpFRATN
REDBD_BDPTpBENDINtBACKWH, DRAG

END

Notes.

(1)

(2)

(3)

With 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).

Four (4) working disk files are needed during execution.

They are designated as (01), (02), (03) and (04).

An example of calculating total number of unknowns is given

on page 61.
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are

i.

_AMPLE

Three sample cases are included

shownbelow.

SampleCase i.

INPUf A_DOUTPUT

in the following.

_(o,o)

ir-(o.142,o.o3o5)

1

2. Sample Case 2

.628,0.i094)

, _ ,0.254)

--(0.8524,0.1094)

_(0.8029,0.0305)

I
0)

The configurations

(2.598,1.04)

)late

(2.078,2.078)

(2.078,0)

636,2.078)

4.156,2.078)
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3. SampleCase 3

--(-0.3742,0)

/

.18539,0.25045,-0.1446)

Vertical Tail

(4.2683,0. ,0.2892)

56"711,1"0102,

0.2892)

I 2129,1.0102,

"(5.1435,1.9583,

-0.1446)

(5.29299,0.25045,-0.1446)
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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 followlng table is an index to the program listing.

Subroutines are listed in the order of appearance.

Program or Subroutine

VORSTAB

FUR

SLOP

FUSVOL

UN_F

FUSELA

ZCDX

TWIST

ZCR

ZCAM

_R4SEQN

Main Purpose PaKe

executive routine 90

define fuselage radii 92

define derivative of fuselage radius 93

with x and multiplied by radius

calculate fuselage volume effect 93

calculate the effect of fuselage 95

on wings

set up the normalwash matrix for 96

fuselage due to fuselage

define analytical camber slopes 97

calculate local twist angles 97

define camber shapes 98

cubic spllne interpolation of 99

camber slopes

vector method for solving simultaneous i00

equations
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Program or Subroutine

PNLEF

GEMTRY

GEOFUS

PANEL

SPLINE

SHAPLE

SRAFrE

DWASH

INVN

WING

UNFW

VELFUS

FALONE

SOLUTN

THRUST

GAMAX

AU_OR

Main Purpose "

determine the location of a point

relatlve to a leadlng-edge flap

read and manipulate input data

define fuselage geometry

paneling of lifting surfaces

cubic spllne 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 leadlng-edge thrust

calculate streamwise vortex density

and slde-edge suction

calculate additional loading due to

a discrete strake vortex

i01

102

118

119

121

122

122

123

133

134

138

142

146

146

152

161

168

87



prosram or Subroutine

SPNINT

LATERL

WBETA

VLCTY

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

voEtex

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 veloclties 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 llft

determine the decrease in alpha of 247

vortex breakdown in the situation with

au_nented vortex llft
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Program or Subroutine

BDPT

BENDIN

BACK_

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-fleld induced drag

248

251

254
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C
C
(,,
C
C
C
C
C
C
C

FROGRAH VORSTAB(INPUTPf_UTPUTpTAPES-INPUToTAPf6"OUTPUT2
+ TAPElpTAPE2J TAPE39 TAPEA)

OPTION FORTRAN
FORTRAN NLSTIN

OVLM

THIS PROGRAM IS BASEO ON THE OUASI VORTEX LATTICE METHI_O BY
C, EOVAPO LAN OF UNIVERSITY OF KANSAS

REFERENCF JOURNAL OF AIRCRAFT VOL, 11_ NO, q, SEPTe 197¢p
-527p AND AIAA PAPER-82-1385.

DIMENSION TITLE(13)
COHHONILOOPIYP,NALPpKALPpTANC2pCLDSJALpCLZ_,ALPII,ALPA(15)
CO_NONISLI COSApSINA_Z_CTX_YBBKpTBKpGW_LATT
COM_ONIGDI TINP(_)_BREAR(6_lO)pTFLP(69S}oRZNC(6)tN_L(61

1pYBRFAK(bpT)_DCOS(6J_)pDSIN(6_q)JIWING(6)eZ_GLT(6)PIV(b)oLPANI(6)
lpICART(6)

VS
VS
VS
VS
VS
VS
VS
VS
VS

PP, _IFVS
VS
VS
VS
vS
VS
VS
V_;
VS

DF(beS)pYCN(6eA)eNLEF(6)pNVRTY(6)eSNALP(50)pCNALP(_O)V$CO_HONIGDSL/
1,_LPH(50)_AUX(_)_CRX(6_5),XTILT(F)_SLFTH(_)_YCNTD(6) VS
I_NVLI_b)_NVL2(_)_XCNTD(b)_CTTLT(6)_S_PP(6_5)_C(_50)e_R_F VS
l_BUX(6_)_SFt3_6_lS)_NU_(6)_CVR(_O)_CP_U_(200) VS
I_ALPBD(6_?)_HX(_t_ALBDBR(6_2)eALSDnL(_Z)_MV_T_(_I VS

CO_MONISHPTFI NTE_YST(15)_AOT(14}_BOT(l_)_COY(14)_90T(!6) V$
COMHqN faJGI ALP_JI_CP(ZOO|eGAPPt2OO)eGA_B(_OO)_(:A"_(_00) VS

I_GA_W(ZOO)_?ICP(ZOO)_DZY(2OO)_BPR(6_50)_FML(e_O),CSU(_O) VS
COMMON IS_SI NASYM_NSUR_LPANEL_ICAMS_NUHStIAGVX_PT VS

leNAU_IfDePOKePISeTDIHeALPINC_IRL_FTeP[eALOeAL7 VS
2,NC1,NC2, IBLC V$

CO_ON IEXTPA! LPN(b)eHS(6)elCNLE(6)eITVST(_}eIST(_),tI_RO,HEIGHTe VS
1ATTeNC(6)eN_ING(b),IPOS(6)eIALP_OU_T(3e6_lS)eH_LFEH(6) V$

CO_MONIBETAI GMAX(50)eXTG(50)eYTG(PO)eTTG(50)e_2eNCG_CTG(15)eSTG(3VS
15)eOISTtPeBKeRLeCFF VS

COMMON IVPDNI ICOUNT_YBARIb, 2)_YCMX(_)_STP(_)eYPRI6_2)_Y_R_R(_VS
12)_Y_RBL(b_?)_YDZ(6_Z)eYDRZ(6eZ)_YOL2(6e2)eA_D(6e2))A_DR(6e2) VS
I_ABDL(6_2)_Y_EF(6)_YCBR(6_2)_YCBL(6_2) VS

COMMON IDSLI CTP(6_?)_CHORDT(b_6)_SCH(2OO)_LAT_CR_B_EF2 V$
COMMON ISCHF_E! C(2)_X(15_l)_Y(15_Z)_SLOPF(15)_XL(E_lS)_XTT(_l)_V_

IXLL(_I) VS
CO_MON IGEO_I HALFS_XCP(ZOO),YCP(ZOO)_ZCP(ZOO)p_LF(IOO)_YLE(IOO|,V_

IXTE(ZOO)_PSI(30)tCH(IOO)_XV(2OO)_YV(ZOO)_SN(6_I_2)_(2OO_Z)_Y_(2V_
200_2)_ZN(200e2)_IDTH(6_5)_YCON(SE)_S_EEP(lOO)_HALFfi(6)_SJ(6_31pS)V_

COqHON I_EROI AM_B_CL(_O)_CT(SO)_CD(50)_C_(50) VS
CON_ON ICONSTI NCS_NCM_RI(6_5)_MJ_I(6_2_)_J_2(6_2_5)_NJ_(6_5)_ VS

1NFP(6)_N_(6_2) VS
COqMON IT_STll NYM(b)_YTS(bt21)pAY(6_ZO)_BY(6_ZO)_CCY(_20)_OY(_ VS

120) VS
COMMON ILEFLPI YLEF(6_IO_2)_XNF(b_IO)_YNF(6_IO),TNF(6_IO)_XLF(6_IOVS

2

6
?

9
10
11
12
13

19
16
17
18
1(
20
Zl
22

2_
2?

3_
32

3;

36
3?
3_
3_
40

_2

66
¢?
6

_0
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OF POOR QUALITY

t_
413
kIo
421

15
16

c
c
c

C

I_4),YLF(6plO,4)pSLPI(bplO)
COMNON ICAMRI ICA_(6)JIN(6P10)pXT(6plOw21)gAAH(6_lO920)pBSR(6plOp

120),CCRI6910P20),DOMi6plOJ20)jYT(6plOl_CUPV(b_lO)pCHND(6p10)
CONNON IFUSRADI IFRgIFNpXFF(21)tRFF(21)PAAF(20)jRBF(20)PCCF(20)p

1DDF(ZO)
CORMON IFU$1XF(20),YCF(20)pRF(20)jSNP(5p20)_Xt.EFpXTFFpWARO(20)_

1NCUN_NFtNTPCSF(5plO)pXAS(6)pNKF(5)_FO_FIOpKFtNTL_L;F_WKNpROXpYl
COHqON IINOUTI XNPT_JPT
DATA YC_N 151"0.1
OATA SWEEP /100"0,1
DATA XA$ 16.0.1
DATA NKF 15"01
DATA BMR 1300"0./
DATA BNL 1300"0.1
OATA XL 130"0,1
DATA SE 1270.0.1
OATA OURT 12?0"0,1
DATA HALFB /6'0,/
DATA YBkEAK 142"0.1
DATA _TN 130'0./
DATA DCO$ 130'0.1
OATA ALPH 150,0,1
nAT_ CH I100*0,1

FORMAT (1H1)
FORNAT (13A6)
FORMAT IlX_13A6}
FORMAT (2(6X_I_))
FORMAT [2X_lTHANGLE OF ATTACK -_FB.3_2X_H_E_.I

*** CASE TITLE ***

2O

[HPT-_
JPT-6
RAD = 57.2q5??95B
READ (IHPTekIO) (TITtE(I)e]ele13)
IF (EOF(Z_PT),NE,O,] _0 TO 30
WR_TE(JPT,413)
WRITE(JPTpS)
WPITE(JPT_4?I) (TITLF(I),I-l_13)
VRXTE(JPT_8)

CALL LLINK(6HLINK111
CALL GEHTPY
BREAK(6_IO)-O.

ALPHA LOOP
O0 _0 KW-$tNALP
KP=KW
ALFF • ALPA(K_) * RAD
_RITE (JPT_ B)

v$
VS
V$
v$
VS
vS
v$
v$
v$
V$
V$
VS
v$
VS
V5
VS
vS
V._
vs
vs
Ve
VS
VS
V5
vs
V$
VS
V.":
VS
VS
vS
V$
vS

vS
V._
VS
v.e

V.e.
VS
VS
V$
v_
VS
V$
V5
V$

51
52
53

55
56
57
5_
5_
_0
61
62
6_
66
65
66
67
6_
6q
?0
",,1_"
7Z
73
?_l
?5
76
??

_o
e_
_2

P6
_7

_-0

_2

o?

_q
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VRXTE (JPTI16) ALFF
WRITE (JPTp8)

C CALL LLZNK(bHL INK22 )
CALL DWASH

C CALL LL INK (bHLINK33)
CALL SOLUTN

C CALL LLINK (6HLINK46)
CALL LOAD

C WRITE (JPTelS) ItPbNALP
IF(ABS(AL).LT.O.001) GO TO 12

10 CONTINUE
12 CONTINUE

GO TO 20
30 STOP

END
C FORTRAN NLSTZN

FUNCTION FUR (X)
COMMON #FUSRADI IFRpIFNjXFF(Z|)JRFF(21),AAF(ZO)p_F(EO)tCCF(20)J

IODF(20)
IF (IFR ,,HE. O) GO TO 10

C
C
C
C
C

DEFINE THE FUSELAGE RADIUS AS A FUNCTION O_ X *

FIObB,ASSUHED TO BE SIMILAR TD THAT OF NASA _EMO-
10-5-58A FROM NOSE TO C.G.
IF(X,GT.3.4583) GO TO 2
AI-2,t(X+0.3742)IT.6_5
AZ-(1.-All**2
A3-(1.-AZ)*tO.75
FUR-O.2892*A3
GO TO 5

2 FUR=O.289_
GO TO 5

10 CONTINUE
K-1

12 IF (X.GE.XFF(K) °AND. X.LT.XFF(K+I)) GO TO 1S
K'K+I
IF (K ,GE, IFN) GO TO 20
GO TO 12

15 SMnX-WFF(K)
FUR=AAF(K)*SMt_3÷BBF(K)tSM##Z+CCF(K)tSM+DDF(K)
GO Tn 5

20 IF (X .LT. XFF(1)) GO TO 25
K-IFN-1
GO TO 15

25 K-t
rio TO 1_

5 RETURN
END

VS
VS
VS
VS
VS
VS
VS
VS
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
VS
VS
VS
VS
V$
VS
VS
V._
VS
VS
VS
V$
VS
VS
VS
V$

100
101
102

103
104
10_

106
107
lOe

IOQ
110
111
112

11_

114 !

1!, k

12,_p
1_2|

126
127
12_

130
131
1"_?

1341

13_:
13(;
14G
14I
142
143
14';

146
147

92
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ORIGINAL PAOE ft;

OF POOR QUALITY

II,

FORTRAN NLSTIN
FUNCTION SLOP (X)

CORHON /FUSRAOl IFR,IFNeXFF(21)eRFF(Z'1)eAAF(gO)eBBF(20)pCCF(20)j
lOOK(20]

ZF (IFR ,NE. O) GO TO 10

DEFINE THE DERIVATIVE OF FUSELAGE RADIUS VZTH DIRENSIONAL X
RULTIPLIED BY RADIUS_ ORp =R(nRIDX) , *

FIO6B
ZF(X,GT,3.4583) GO TO 2
Al=Z,t(X÷O,3742)I7,665
A2-t.-A1
A3-SORT(1.-A2*A2)
SLOpuOeO32734*A2*A3
GO TO 5

2 SLOP'O*
GO TO 5

10 CONTINUE
K-1

12 IF (X,GE,XFr(K| ,AND, X .LT, XFF(Y÷I)) GO TO
K=K÷I
Ir (K .GE, IFN) GO TO 20
GO TO 12

15 SH-_-XFF(K)

SLOP=3,*AAF(K)*S_*2÷2**BBF(K)*$M+CCF(K)
SLOP-SLOP*FUR(X)

GO TO 5
20 IF (_ .LT. XFF(1]) GO TO 25

K=ZFN-1
GO TO 15

25 K=I

GO TO 15
5 RETUeN

END

FORTRAN NLSTIN

15

SUBROUTINE FUSVOL (B_XeYeZe_NeVK_GBOeL_RZ_CSDjSSP)
TO CALCULATE FUSFLAGE VOLUFE EFFECT RASED _N SOURCE DISTRIBUTION
COMMON IFUSI XF(ZO)JXCF(20)jRF(EO)pSNP(SpZO|pXLEF_XTEF_ARD(20_

1NCUMtNFpNT_CSF(SjIO)DXAS(6)tNKF(5)_FOpFZOD_FjNTLPL_FeUKN_RD_X1
R-SORT(Y_Y+Z*Z)
PI-3.14159265
IF (Z) lOpZOe30

10 THETA'PI-ATAN(Y/ABS(7))
GO TO 40

20 THETA=PI/E.
GO TO 40

30 THETA-ATAN(YIABS(Z)]
_0 AI'X-XTEF

vs
VS
VS
vs
VS
VS
vS
VS
vs
VS
V$
VS
VS
VS
vs
vs
vs
vs
VS
v._
us
v._
VS
vS
VS
VS
VS
vs
VS
vs
VS
VS
vS
V_
VS
VS
vS
V_
v£

VS
VS
VS
VS
VS
VS
VS
VS
_LS..

150
151
t52
153
154

15e,
157
15d

160
161

16 _,
165
16e
167
16S

1 "/t}

!72
173

175
176
17,"
17f,
179
1_0
18!

103

1_5
lt_F

18_:
lqO:
lql
lq2

19',
195
lqO
1.q7

93



50

7O

75

"/6

An

A2=SQRT(AI_AI+BePeR |
RFL'AllA21R
XEF-X-XLEF
62,,$QRT()fEF_XEF÷B_R_R)
RFOnXEFIRIB2
FT=-(AI÷A2) IR÷ ( XFF+B2 ) IP
FR=(I,eAIIA2) IR'_A IlR-(I,÷XEFIB2) IPSXEFIR
CS=CDS (THETA)
SN-$ IN (THETA)
FCOS=CS*CSO-SN*SSD
FSZHuSN,_CSD+CS_SSD
i/N=O,
IF (f4Z ,NE, 0) GO TO ?0
ZK'O
N1 =NK I: ( 1 )
N2=1
FNF=NKF(1)
S=XAS (2)-XAS(1)
VN-O,
DO 50 J=Ip_F
M-J-TK
XS"X-XF (J)
XSR= SORT( XS'I'XS+S'l, R,I,R )
RFX=XS/XSRIR
VN=t4N+ (RFL-RFX) _VARD{ J )eSNP(NZjM)'_SIFNF
IF (J .HE, N1 .OR, J .EO, HF) GO TO 50
NZ=N2+l
IK,,NI
Nt-qI+NKF(N2 )
$='/AS ( NE÷I)-](AS (HI)
FNFIHKF(N2)
CONTINUE
_H=WN_PII2,
WN,,,-(WN÷(RFL-RFO)tFO) I (;,#P!)
VN-WNeFCOS
FP=F1.0
$1=$N
S2=CS
GO TO 76
FF'GBO
IF (WK ,GT, O,q) GO TO ?5
$1"-CS
SEISN
GD TO 76
SI-SN
$2"C$
CONTINUE
VN=WN-FSIN')SI_'FT_FPIRI (6,,_PZ)-FCQS_S2tFRtFPI (4,_PT 1
CONTINUE

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
VS
VS
V$
VS
VS
VS
VS
V_
VS
VS
VS
VS
VS
VS
VS
VS
V_
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

lq8
lO9
200
201
202
203
204
205
206
207
208
20q
210
211
212
213
214
215
216
7.17
218
210
270
221
222:
223
22'1
225_
:,26i
 27i
22o;
?.29

230
231
232
233
234
735

237
238
23O
E/*O

242
243
244
245
2_6

94
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ORIGINAL PAGE {t',

OF POOR QUALITY

C

C

WW-(-SN*FSIN*FTIR-CS*FCOS*FR)I(6.*PI)
RETURN
ENO

FORTRAN NLSTIN
SUBROUTINE UNWF (B,X,YpZpAVgBWpCSDPSSD)
TO CALCULATE THE EFFECT OF FUSELAGE ON WINGS
DIMENSION AW(Z)tBW(1}
COHMON IFUSI XF(20)eXCF(ZO)jRF(ZO)eSNP(Se20)eXLEFeXTEFtWARO(20)a

1NCU_pNFpNTJCSF(SplO)pWAS(6)tN_F(5)sFOgFlOgKF,NTLPLWFPWKNtRDW*X1
Pl=3.1415q265

IBW-BW(1)
R-SORT(Y*Y+Z*Z)
IF (Z) 10,20,30

10 THETA-PI-ATAN[YIABS(Z))
GO TO 40

20 THETA=PIIZ,
GO TO 40

30 THETA=ATAN(YIARS(Z|)
40 AI=X-XTEF

AZ-SORT(AI*AI+BtR*P)
CI=_OS(THETA)
SI-$IN(THETA}
FCOS=CI*CSD-SI*SSD
F$1N-SI*CSD+CI*SSD
DO 60 N=I_NT
FNF=NKF(1)
IK=O
NI'NKF ( 1 )
NE=I

S-XAS(Z)-XAS(1)
FN=N
FLT-O,
FLR=O,
IF (N .GE. 2) GO TO ?0
A3-((AI+A2)IR)*_N
FLT--A31FN
FLR-AIlR*A3/A2

70 CONTINUF
DO 50 JJ'lpNF
M=JJ-IK
K'JJ+(N-1)*NF
XS-X-XF(JJ)
XSR=SORT(XS*XS+B*R*R)
XR=((XS÷XSR)IR)**N
FTX=-XRIFN
FRX=XSIP*XR/YSR
P1-S* (FRX-FLR)*SNP(NEp H| / (B,*FNF)
pZ=St(FTX-FLT)*SNP(NZe_)/(B,*FNF)

.01=COS(FN*THETA)

VS 24?
VS 24B
VS 249
VS 250
VS 251
VS 252
VS 2_3
V$ 254
V$ 255
VS 256
VS 257
VS 256
VS 259
VS 260
VS 261
VS 262
VS 263
VS 264
VS 26S
VS 266
VS 26?
VS 26B
v_ 2bq
VS 270
VS 271
VS 2?2
vs 273
VS 2?4
VS 27_
VS 2?6
VS 277
VS 27_
VS 2?q
VS 2BO
VS 281
VS ?BZ
VS 283,
VS 2e4_
VS 2_5'
VS 2e6_
vs 2e?!
VS 28B
vs 289!
V_ 2QO[
vs 291[
vs I
VS 2_3+

vs 2941
VS _95_

1

95

___1



ORIGINAL PAGE _'"
OF POOR qUALITY

55

80
50
60

15

10

02-SZN(FNtTHETA)
UR-OZ*P1
UT--FNeOZeP2
VR-OtePz
VT-FNeOleP2
VT'VTIR
UT'UTIR
IF (JJ .HE. N1) GO TO
N2"_2÷1
IK'N1
Nt-Nt+NKF(N2)
S-XAS(N2+I)-XAS(N2)
FNF-NKF(N2}
IF (YBW ,EO, 1) GO TO
BW(K)-VR*FCOS-VT*FSIN
AW(K)-UReFCOS-UTeF$IN
GO TO 50
AW(K)mVR*FSIN÷VT*FCOS
CONTINUE
CONTINUE
RETURN
ENO

FORTRAN NLSTIN

5_

80

SUBROUTINE FUSELA(NF_AWeNgIeSpXTFF,XFjXCF,PFpBBeSNPtNVF)
TO SET UP THE DOWNWASH MATRIX FOR FUSELAGE DUE TO FUSELAGE
DIMENSION AW(1)pXF(1),RF(1)PXCF(1)pSNP(Se20)p_(1)eNKF(1)
PI'3.14159265
IK-O
N1-MKF(1)
N2-1
HL-(S(?)-S(1))I2,
FNT-NKF(1) ." "
AI-WCF(I)-WTEF
A?-SORT(Al*Al+BS*RF(I)eRF(I))
DO 5 JJ'1,NF
M-JJ-IK
XS=XCF(I)-XF(JJ)
XSP-SORT(XS*XS+BF*RF(I)eRF(I))
IF (N .EO. O)GD TO 10
RFL'I,
IF (N .GF. 2)GD TO 15
IF (I .EO. NF) RFL-O=
IF (I .HE. NF) PFL-(AI+A2)eeN*AllA2
CONTINUE
RFR-IXS÷XSR)eeNeX$1XSR
GO TO 6
IF (1 .NE. NF) RFL-AllAZ
IF (I .EO° NF) RFL-O.
RFR-XS/XSR

VS 296
V$ 2q?
V$ 2_8
V$ 2qq
VS 300
V$ 301
VS _02
VS 303
V$ 304
VS 305
V$ 306
VS 307
VS 308
VS _OQ
VS 310
VS 311
VS 312
VS 313
VS 314
VS 315
V_ 316
VS 317

VS 31q
VS 320
VF 321
VS 322
VS 323
V$ 324
VS 32_
VS 32_
VS 327
VS 32_
VS 329
VS 330
VS 331
VS 33_
VS 333
VS 336
VS 335
VS 336
VS 337
VS 338
VS 339.
VS 340
VS 361
VS 342
VS 363
VS 366

96



C

C

6 AW(JJ|--HLe(RFL-RFR)*SNP(N2pM)/(4e*FNT)
IF(JJ°NE.NleQR.JJeEOeNF) GO TO 5
N2"N2÷l ....
]K'N1
N;-M|+NKF(N_)
HL'(S(N2÷I)-S(NZ)|/Z.
FNT-NKF(NZ)

5 CONTINUE
RETURN
END

FORTRAN NLSTZN
SUBROUTINE ZCD_(XpYgZCY*DZDY)
DEFINE THE CAMBER SLOPEr OZDXp AT ANY X_Y LOCATT_N IN CLCSED
WHERE X AND Y ARE OINENSIONAL COORDINATES REFERRED TO C,G,

2

CONICAL CAMBER FOR FIO6B
YB,,O. 4618B* (X-1.7516)
YE=O. 57735, (](-1.7516)
7CX-O. "
DZDY=O, !
TK'O
IF(Y.GT.YE) IK-I
IF(Y.LTeYP) Y=O.
ZF (Y.LT,YB) RETURN
IF(Y.GT.YE) Y-YE
R=O. 420473* (_-1.75Z61
ZC=-R +SORT ( ReR-( Y-YB ) teE)
ZCX=O.
IF(IK.EO.1) GO TO 5
7CX.. (0.46188e (Y-YB)-O • 4ZO473tTC ) / ( 7C+R )
DZOY=-(Y-YB) I ( ZC+.R ).
CONTINUE
Y-ZC
Y TS RETURNED AS
RETURN
ENO

FORTRAN NLSTIN
SUBROUTINE TWIST
TO CALCULATE THE
COMMON ITWSTll

120)
PI=3.1415qz65
R=1
IF (Y.GE.YTS(
K=K÷I
]F (K°GE.NYN(
GO TO 1
SM=Y-YTS(]tK)
ATW=AY(Ij_)_S

THE Z COORDZNATE.

(YtATWtI)
LOCAL TWIST ANGLE

/.:' ',' .

NYM(6)eYTS |6_,21)eAY(b..ZO)_,BY(6.20)eCCY(.%20)eDY(_,,

IeK].AND.Y.LT.YTS(_pK÷I)) GO TO 2

I)) _O TO 3

Mee3÷SY(I_K)eSMtSM÷CCY(IeKleS_+OY(IpK)

VS 345
VS 346
VS 347
VS 348
VS 349
V$ 350
VS 351
VS 352
VS 353
V$ 354
VS 3_5
VS 356

FORM_VS 357
VS 35B
VS 35g
VS 360
VS 361
VS 362
VS 363
VS 3_4
VS 365
VS 366
V$ _67
VS _6_
VS 36q
VS _70
VS 371
VS 372
VS 373
VS 374
VS 3T_
VS 37_
VS 377
VS 37_
VS 37q
VS 3_0
VS 3_1
VS 38_
VS 3_3
VS 3P_
VS 3_5
v_ 3n6
VS 3_7
VS 388
VS 38g
VS 3QO
VS 391
VS 392
VS 393



11

10

ATW=ATWSPIF180. VS
GOTO § VS
IF (YeLT.YTS(ZJl)) GOTO 6 VS
K=NYM(I)-I VS
GO TO 2 VS
K=I V$
GO TO 2 VS
RETURN VS
END V$

FORTRAN NLSTIN VS
SUBROUTINE ZCR(XJY,DZDX_ICAM,XZpK,KP$CHDRP_DZDYJZSTJSWP) VS
TO OEFINE CAMBER SHAPES V$
COMMON

lwkia, YLF (6P 10_,4} t SLPI(6p 10)
OIMENS ION IST(1)9ICAM(1)
XE-Xl

RW=OIDX . • : '.:.
RR'OZOY : .... ; '

L . •' • "

020X"O.
DZOY"O,,
IF [ICAM(K),,EO.1) GO TO 2
IF (ICAM(X)°NE.3) GO TO 15
Xl,.O,,
I=l

ILEFLPI YLFF(6910,E)pXNF(6,ZO)pYNF(6e10)pZNFf6jlO)eXLF(6elOVS

3 IF (Y.GE.YLEF(_,Iel).AND.Y.LE.YLEF(KpIp2)) GO TO 5
I'I÷l
IF (I,GT,IST[K)) GO TO 1_

IF(I.EO.I1) GO TO 15
GO TO 3

5 YB=YLF(KeIpl)+SLPl(KpI)*(X-XLF(KtIpl)]
KCON=O
IF(KK.N_.]O0) GO TO 11
XB=XLF(KgIJ1}
IF (SLPliW_I}.GT.I.E-1B) XB'XLF(W,T_I)+(Y-YLF(K_Ipl)]I_LPIIK_T)
DX=RRI(XB-XE) ..
IFfkBS(1,-DX)°LE.O_I) KCON=I
IF(KCnN.EO.1) GO TO 10
CONTINUE
IF(Y.LT.YB} RETURN
CONTINUE
TESTlePNLEF (XeYeXLFeYLFtXele2pK)
IF(TEST1,LT,O° I RETURN
TFSTE-PNLEF (Xt Ye XLFp YLFp Ip6p3eK}
IF(TEST2,GT,O,) RETURN
DZDX'-XNF(KgI]IZNF(KpI)
OZOY=-YNF(K_I)IZNF(K_I)
O=-XNF(Wpl}$XLF(K,Ipl)-YNF(Kjl)$YLF(KpIPI|
Xl--{O÷WNF(K,I)$X+YNF(KJl}$Y}IZNF(Kpl)
IF(WCON,EQ,O) GO TO I_

_94
395
396
397
39_
3_9
400
401
4O2
4O3
404
405
40_

VS 407
VS 408
VS 409
VS 410
VS 411
VS 417
VS 6]_
VS 41_
VS _15
VS _1_
VS 41T
VS 41B
VS 41_
VS 4?0
VS 4_1
VS 422
VS 42_
VS 4_
VS _5
VS 426
VS 427
V_ &?_
VS 429
V_ _30
VS 43_
VS _32
VS _33

v$ 43_
VS 43b
V_ 437
VS 4_
VS 43_
VS _40
VS ¢_!
VS 442
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2

1S

C

C

DZDX=O.5*DZDX VS
DZDY-O.5*DZDY VS
Xl=O. VS
GO TO 15 VS
CALL ZCAMtXpYDZR, XIIKwKPDCHORDwISTpDZDY,SWP) VS
DZDX=ZR VS
RETURN VS
END VS

FORTRAN NLSTIN VS
$UBROUTIN_ ZCAH(XDY_ZR,_I_KOjKPpCH_RDpISTpDZDYPS_P) VS
TO CALCULATE CAMBER SLOPES VS
COMH_N ICAM_! ICAH(6)_IM(6_lO)_XT(6pZOpZ1)_AJ"(_PlO_O)_BS_(6plOp VS

12O),CCN(6,10, ZO)jDD_(6,10_20)pYT(h,IO)pCURV(#,IOi_CHND(bplO) VS
DIMENSION ZZ(2),ZQ(Z)pC(15)plST(1),ZY(2) VS
KgKO VS
L'KO VS
I=KP V$
ZRoO. VS

3 IF (Y.GE.YT(Kp]).AND.Y.LT.YT(_pI+I)) GO TO 2 VS
I'I+1 VS
IF (I.EO.IST(K)) GO TO 6 VS
GO TO 3 VS

6 ZF (Y.LT.YT(KP1)) I'1 VS
IF (Y.GT.YT(KJ]ST(K))) I=IST(_)-I VS

2 IK=t VS
XF-O, V$
ICV'CURV(F,I) V$
IF(ICV.NE.2) GO TO 4 VS
XFI=XT{KtlpE)eCHNDIKpI) VS
IF (ABS(DDM(KpIJ1)).LE.O.0001) XFI-XT(K_Ip1)eCHND(K_I) V$
XFE=XT(KtI+I_?)*CHND(KjZ+I) VS
YF-(Y-YT(K,I))/(YT(KpI+I)-YT(_pI)) VS
XF.(XFI+(XFZ-XF1)*YF)ICHORD VS
IFtXl,GT,XF) GO TO 4 VS
FAC=CHND(_*I+I) VS
IF(FAC*LE*0.O001) FAC'I* VS
DELTA=ODM(K_IPI)_CHND[KpI)+(0DN(KpI+Ipl)_FAC-DDM(K_Iel)¢CHNO(KB_) V$

1)*YF VS
DELTA=DELTAICHpRD VS
IF (IH(K_Z).GT.Z) ZO(Z)-DD_(K_I_EI$CHND(K_I) V_
IF (IM(KeI),LE.?) 7C(1)-(CCM(K_I_I)+DDH(K_IeI))*CHNC(K_I) VS
IF (IM(K_I+I).GT.2] ZO(ZI=OOe(K,I+1,2)*FAC VS
IF (IM(K_I+ll,LE,2) 70(2)-(CCM(K,I+I_t)÷DDM(K,I+I_ll)_F_C VS
DK-(TO(1)+(IO(Z)-ZO(1))eYF)ICHDRD V$
DELTA=DELTA-DK VS
GO TD 1_ VS
K'1 VS

1 IF (X.GF.XT(L_I_W).AND.X.LT.XT(L_I_K+I)) GO TO 5 VS
K=X_] .............. . ........... VS

443
444
445
446
447
448
44O
4_sO
451
45Z
4_3
4_4
455
456
45?

45Q
_60
461.

463
464
465
4_-6
4F.7

4Fq
4?0
471
4??
4?3
47_

476
477

47c)
4BO
481

483
4_4
485

487

4¢)1
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IF (Y.GE.I_(L,I)| GO TO 10
GO TO 1

ZZ(IK)-3._AAM(L,IpK)*SM_S_+2o_BBM(L_I,K)*S_+CC_(LtI,KI
ZY(IKI=AAH(LJZpKI_SM_3+BBM(LpIpK)_SM_SM÷CCH(LeZpK)_SH÷ODM(LtIeK)
ZY(IK ) -ZY(ZK) eCHND(LJ I )
GO TO 15

10 IF (X.LT.XTtLtItl)) GO T_ 20
K-IH(LpZ)-I
GO TO 5

20 K,,1
GO TO 5

15 IF(IK.EQ.2) GO TO 25
TF(I.GE.IST(L)| GO TCI 60
Z';+l
IK-IK+I
GO TO

25 YF-(Y-YT(LP I-1) ) / (YT(L p I )-YT(LJ X-1 ) )
GO TO 65

60 YF,,O •
ZZ(2)'O.

65 CONTINUE
ZR=ZZ (1)+(ZZ ( 2)-7Z ( I] )'I'YF
DY=YT (L J,X)-YT(L s'1'-1 )
ZZY- (ZY(E)-ZY(1) ) IDY
DZDY--SWPtZR+ZZY
Xl-?Y (1)+(ZY(2)-ZY(1) I_YF
GO TO 30

16 IF(X.LT.XF) GO TO 45
PI-3. 14150?65
C(1)--DELTA
JR-$5
DO 40 J=2_JR
XI(.(J-1 )*PI_'XF

40 C (J) ,'-2.'_DELTA*S IN ( XK ) IXK
ZR-O.
nO 50 J-1,JR
XX-fJ-1)*PZ*X

50 ZR=?R+C (J)*COS (XK)
GO TO 30

45 ZR--DELTA/XF
30 CONTTNUF

RETURN
END

FORTRAN NL STUN
SURROUTINE VMSEON fNC_.eKtAAeAeCA)
TD SOLVE EOUAT'J'ONS gITHOUT MATRIX
DIMENSION AA(1)eCA(1)eA(1)
NC=K,_NCl

INVERSION FOR A SINGLE ALPHA

VS 492
VS 493
VS 4q4
VS 495
VS 496
VS 497
VS 498
VS 499
VS 500
VS 501
VS _02
VS 503
VS 504
VS 90_
VS 506
VS 5O7
VS _08
VS 509
VS _10
VS 511
VS 512
VS' _13
VS 514
VS 515
VS 916
VS 517
VS 518
VS 51q
VS _20
VS 52!
VS 522
VS 5?3
VS _?_
VS 525
VS 526
VS 52?
VS _2P
VS 52q
VS 530
VS 53I
VS 53P
VS _33
VS 534
VS 535
VS _36
VS 537
VS 538
VS 53q
VS _40
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SUM1"0°
KI=K-1
JJ'l
DO 3 J'lpK1
SUHI=SUH[÷AA(J]#A(JJt

3 JJ=JJ+NCI+I
SUNI=SUMZeAA(K)
DO 5 I=lpNC[
SUM2=O.
JJ=I+l
DO ¢ Jml_K1
SUM2-SUMg+AA(J}_A(JJ)

4 JJeJJ+NC]+I
KKaK÷I
SUM2"$UM2÷AA(K_|
CA(II--SUM21SUM1

L-O
KNC=(K-I|_NCl
DO 8 I=leNC
IF (I.GT.KNC) GO TO 7
MMs(M-Z)*NCI+I
Tr (I,EO,MM) GO TO 9

6 KKmKK÷I
IL=I+L
A(1)=CA(KK)*BASE+A(II)
GO TO 8

7 II-I-WHC
A(I)'CA(II)

B CONTINUE
GO TO 10

Q II=MM+M-I
BASE-A(II}
KKwO

L=L+I
M-M+1
GO TO 6

10 CONTINUE
RETURN
END

FORTRAN NLSTIN
FUNCTION PNLEF(XwY,XLF_YLFeI,JtYPL)
OIHENSIOH XLF(6,10,6)pYLF(6pIO_6)
PNLEF'(X-XLF(L,IpJ))*(YLF(LpZpK)-YLF(LpI_J))-tXLFtLpIPK}-XLF(L_Ip

1J|)t(Y-YLF(L_ZpJ))
RETURN
END

LIqK LINK_I
FORTRAN NLSTIN

VS
VS
VS
V$
V$
VS
VS
VS
VS
V$
V$
V$
VS
VS
V$
VS
VS

541
542
543
544
545
546
547
548
54q
550,

55?
553
554

556

VS 5_8
VS 5_9
VS 560
VS 561

vs _62|
vs 1
vs  64l
vs i
vs _6e|
vs _67 i
vs _e_[
VS 569
VS 5?0
VS _71
VS 572
VS 573
VS 5?4
VS _?_
VS _?_
VS 57?
VS 5?8
VS S7_
VS 5_0
VS 581
V_ 5_2
V$ se?

vs 585
VS 5_6
VS 587
VS SeB
VS _Sq
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SUBROUTINE GEMTRY VS

TO INPUT AND MANIPULATE INPUT DATA VS
DIMENSION XXL(2),YL(2)jXXT(Z)pCPCWL(16)PCPSWL(31)_AW(50)PCA(50) VS
COMMON IVgDNI ICOUNTpYBAR(_P2)pYCMY(6pZ)_MSTP(6)eYBR(_gZ)_YBRBR(6eVS

12)pYBRBL(bp2)pYD2(bp2)jYDR2(6p2)_YDL?(_Z)pABD(_pE)jA_DRt_P2) VS
lpABOL(6j2)tYREF(6)pYCBR(_p2)pYCBL(_t2) VS

COMNON IOSLI CTP(6_Z)pCHO_DT(_p4)_SCH(ZOO)PLATpCREFeBPFF? V$
COMMON ISCHEMEI C(2)eX(15p41)_Y(l_p61)eSLOPE(l_)_XL(2pl_)_XTT(41)eVS

IXLL(41) V$
COMMON IGEOMI HALFSWtXCP(2OO)PYCP(2OO)jZCP(ZOO)pXL_(1OO)_YLE(1OO)_V$

lXTE(IOO)_PSI(30)_CH(IOO)_XV(ZOO)_YV(2OO)_SN(6_I_2)_XN(2OO_2)_YN(2VS

COMMON IAEROI AM_BeCL(SO)eCT(SO)eCD(50)eCM(50) VS
COMMON ICONSTI NCS_NCW_MI(b_5)_MJWI(6_Z_5)_MJW2(6_2_5)_NJW(6_5}_ V$

1NFP(_)_NW(6_2) VS
COMMON ICAMBI ICAM(6)_IM(6_lO)_XT(6_IO_21)_AAM(_IO_20)_BfiM(6_IC_ VS

120)_CCM(6_lO_ZO)_DOM(6_lO_20)_YT(6_lO)_CURV(6p]O)_CHNO(6_10) V$
COMMON IEXT_A/ LPN(6)pNS(6)_ICNL_(6)_IT_ST(6)_IST(6)_NCRD_H_IGHT_ VS

ZATT_NC(6)_NWING(b)_IPOS(_)_IALP_DUMT(3.b_IS)_HALFBH(6) VS
COMMON/BETA/ GMAX(_O)_XTG(50)_YTG(50)_ZTG(50)_B?_NCG_CTG(I_)_STG(]V$

15)eDIST_PtBKeRLeCFF VS
COMMON ILEFLPI YLEF(6_IO_2)eXNF(6tlO)eYNF(_e]O]eTNF(_e]O)eXLF(SelOVS

i_6)_YLF(6_IO_),SLPI(6_lO) VS
COMMON ITWSTll NYM(b)_YTS(b_21)_AY(6_20)_BY(_20)_CCY(b_O)_Y(E_ VS

120) VS

COMMONISN_LEI NLF_YSL(15)_AOL(16)_BOL(l_)_COL(l_t_DCL(16) VS
COMMONISHPTEI tlTE_YST(15)_AOT(l_)_fiOT(16)_COT(l_)_DOT(16) V$
COMMON IAJGI _LPeJleCP(ZOO)tG_MP(2OO)eGAMP(2OO)_GAIIP(_O0) VS

I_GAMX(ZOO)_ZZCP(ZOO)_DZY(2OO)_BPP(b_SO)_HL(_=O)_CSU(_O) VS
COMMON ISSSI NASYM_NSUR_LP_N_L_ICAPB_HUMS_I_GVX_°T VS

I_NAUG.IBD_PBK_PIStIDIHtALPINC_IRL_KTtPI_ALO_ALZ VS

2_NCI_NC2_I_LC VS

COMMON/LOOPIKW_NALP_KALP_TANC2_CLDS,AL_CLII_ALPII_ALPA(_5) VS
COMMON/GO/ TINP(6)_BREAK(6_IO)_TFLP(6_5)_RINC(E)_NAL(E) VS

I_YBREAK(6eT)eDCDS(6eS)eDSIN(6eS)elgING(b)eI_CLT(b)eIV(6)eLPANI(6) VF
I_ICAMT(6) VS
COMMONIGDSLI OF(6_5)_YCN(6_6)_NLEF(6)_NV_TX(_)_SIJALP(_O)_CNALP(50)VS

I_ALPH(_O)_AUX(6_S)_CRX(b_5)_XTILT(b)_SLETH(b)_YCNTD(6) V$
I_NVLI(6)_NVL2(6)_XCNTD(6)_CTILT(6)_S_PP(6_S)_C(6_O)_XREF V_
]_BU_(6_5)_SE(3_6_IS)_NUR(_)_CVR(50)_CPAUG(200) V$
Z_ALP_D(6,2)_MX(6)_ALBDBR(6_Z)_ALBD_L(6_2)_MVRT_(_) V$
COMMON IFUS_AD/ IFR_IFN_XFF(Z1)_RFF(21)_AAF(20)_BBF(2C)_CCF(20)_ VS

IODr(20) V$
COMMON IFUSI XF(20)eXCF(20)eRF(20)eSNP(_e20)eXLEFeXTFFeWAPO(20)e V$

1NCUM_NFeNTeCSF(5_IO)_XAS(_)eNKF(5)eFO_FIOeKFeNTLeLWFeWKNeROXeXl VS
COMMON IINOUTI INPTeJPT V$

2 FORMAT (8F10,6) V$
3 FORMAT (8(6X_1_)} VS

6 FORMAT (IOWt8HHALF SW'_ElZ,5_1OX_SHCR_F-_E12oS') VS

590

501
5q2
5q3
5q_

59_
S96
597
_qF
tqq
600

601_
602_
603
60_
605

6O6
607
AO8
60q

610
611
61R _
613 _

614_
61=L

61_

617_

h
620_

623_I

62_
625-
_26
627

62_

630
631

632
633
63_
635

636
637

638
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6 FORMAT (15H CASE NUMBER = pI2) V$
? FORMAT (6FI0._) V$

8 FORMAT ****6*Ht***************************************) VS
600 FORMAT(llHOINPUT DATA) VS
403 FORMAT(37HOVORTEX ELEMENT ENOROINT COORDINATES-) VS
604 FORMAT(27HOCONTROL 901NT COORDINATES-} VS
611 FORMAT(14Xp3HXCPp?Xp3HYCPpTX,3HZCPpTW,3HXCPpTYP3HYCP_?X_3HZCP) VS
612 FORMAT(16XpZHXlp8Xp2HX2jBX,ZHYlpBXp2HY2pBXe2H71_6Xp2HZ2) VS

PI=3,E6159265 VS
PIS=PI*2, VS
PIA=PII2, VS
CNET=PII*80, VS

C
C
C
C
C
C
C
C
C
C e,
C
C
C
C
C

C
C
C
C
C
C
C
C
C
C
J_

FILE (O,)_BUX(6.5)IS FOR NORMALWASH INFLUENCE COEFFICIENT MATRIX. VS
SUBROUTINE WING. VS

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

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

e,, USEROS CASE NUMBER ***
NGRO=I IF THE WING IS IN GROUND EFFECTp -0 OTHERWISE

NASYM-O IF THE PLANFORM IS SYMMETRICAL ABOUT Y-AXIS
•I OTHERWISE. IN THIS CASE. THE WHOLE PLANFORM MUST BE

DEFINED. STARTING FROM THE LEFT TIP.
NSUR - NUMBER OF LIFTING SURFACES_ SUCH AS WTNGe CANARDe TAILSP

ETC, LIMITEO TO 5,

READ (INRTp3) NCASE.NGRO,NASYMpNSUR
WRITE(JPTp3) NCASEeNGRDeNASYMpNSUR
WRITF (JPTJ_)
WRITE (JPTp6) NCASE
WRITE (JPTj8)
NCS=O
IPANEL'I
YCON(_O)nNASYM
OIST=O.
HALFSH'O,
WRITE (JPT_600)

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

VS
VS

** LAT=-I IF THE ROLLING MOMENT COEFFICIENT AT A GIVEN AILERON ANGLE VS
IS DESIRED VS

=0 FOR NO LATERAL MODE OF MOTION VS
• 1 IF LATERAL-DIRECTIONAL DERIVATIVES ARE TO BE COMPUTEO VS

FOR ASYMMETRICAL CONFIGURATIONS, (I,E, NASYM-1). SET LAT=O VS
IBLC-I IF A BOUNDARY LAYER CORRECTION IS TO BE ALPPLIED TO ROLL VS

DERIVATIVES. -OJ OTHERWISE VS
KT-1 IF THE LEADING EDGE IS A ROUNDED ON AND ITS EFFECT ON L,E, VS

THRUST WILL BE INCLUDED, =Oe OTHERWISE VS
JB_- I IF THE VORTEX BREAKDOWN EFFECT IS TO _E INCLUDED, VS

6_9
6¢0
661
642
663
644
665
666
6t?
648
64q
6_0
651
652
6_3
65_
6S5
6!_6

6_B
659
660
66*
662,
663

6_4 f
665
66_
66T
668
669
6TO
671
6T2
6?3
676
675
676,
6?'/
678
67g
6BO
681
6B2

6B4
6B5
686
68?
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• OJ, OTHERWISE, VS
VS

READ (INPT,3} LAT,IBLCpKT,IBD V$
WRITE(JPTp3) LATpIBLCpVTJIBD VS
1_2"0. VS
00 1415 I'lp6 VS
XTILT(I)=O, V$
NX(I)=O VS
DO 1415 J=lplO VS
BREAK ( I,J )•0. VS

1_15 CONTINUE VS
DO 1122 K"lpNSUR VS
NSS-O VS

VS
NC, NUHBER OF SPANWISE SECTIONS ON A SURFACE VS
NZtKpl) = NUMBER OF VORTEX STRIPS IN EACH SECTION VS

VS
VS

C
C
C
C
C
C
C
C

***NVYHG • THE NUMERICAL ORDER OF LAST HING SPANHISF SECTION **_ VS
** IWGLT=I IF A HINGLET Tn BF REPRESENTED BY A T_IL IS PP_SENT ee VS

*# IWGLT-2 IF THE HINGLET IS AT A LOCATION AHAY F_OPl THE _ING TIP eeVS
IPOS • WlNGLET POSITION TNOICATOR AT THE SURFACE TIP. FOP DETAILS_VS

SEE INSTRUCTIONS VS
VS

READ (INPTt3)KZp(MI(K*I)*I=I*K2),NWlNG(K)PIHGLT(K)_ VS
IlPOS(K)

NC(K) " K2
VRITE(JPTj3) K2P(MIIK,Z),I=IPK2)tNHING(K)pI_GLT(K)t

IIPOS(K)
IF(_WING(K].EO.O) NWING(K]=I
IWING[K)-O
_FIIWGLTIK),EO,O) GO TO 1140
NKG=NH_NG(K)
00 1141 I=I,NKG

IWING[K|=IWING(KI+MI(K,_)
11_I CONTINUE

11_0 CONTINUE

K? • NC(K)
DO 1123 KP.1,K2

1123 HI(K,KP)=_I[K_KP]+I
e_tNFP=NUMBER OF FLAP SPANS.

NJH=NUMERICAL ORDERS OF FLA9 SPANS AMONG THE $PANVISE SECTIONSe
* NOTE, THE NUMBFR OF FLAP SPANS IS LIMITED TO FIVE *

FOR A CLEAN OR FULL-SPAN FLAP CONFIGURATION, PUT NFPtNJW(1)=I

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V._
VS
VS
VS
VS
VS
VS

* NVRTX=VORTEX STRIP NUMBER AT AND OUTBOARO OF UHTCN THE L,E, VORTEXVS
LIFT EFFECT 1S NOT INCLUDED, IF IT IS ZEROp TOYAL VORTEX LIFT VS
EFFECT IS ASSUMFD, VS
NVRTX-VORTEX STRIP NUMBER INBOARD OF WHICH THF LE VORTE_ LIFT V_.

688
689
690
691
6O2
6q3
6q4
695
6(6
607
6q_
69_
700
701
70: _.

70_
705
706
707
"fOl_
?oq
710
711
712

715
716
717
718
719
720
721
7?2
723

72._"
726
727

729

731

735
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C
C
C
C
C
C
¢

C
C
C
C

C
C
C
C
C
C
C

C
C
C

EFFECT IS NOT INCLUDED
NLEF-1 IF THE FLAPS ARE L,E. FLAPS

=0 FOR T,E, FLAPS
IV'1 IF THE CORRESPONDING LIFTING SURFACE HAS DIHEDRAL OF 90-DEG

AND IS NOT SYMMETRICAL ABOUT X-AXIS
NAL=NUMERICAL ORDER OF AILERON SPAN (=0 IF LAT=O)

READ (INPTp3)
1)pIV(K),NALIK)

NFP(K| = K2
WRITF (JPTp3)

I}gIV(K),NAL(K)

** FLAP ANGLES IN DEGREES
K2 " NFPfK)
REAO (INPT,Z) (DF(R,I),I'1pK2)
WRITE(JPT_2) (DF[KtlIpI=I_K2)

DO 113 I=lpK2
DF(K,I)=DF(KPI)*PI/I_O,

113 TFLP(KpI)=-DF(KpI)

VS
VS
VS
VS

KZg(NJW(KpI)pI=l_KE)_NVRTY(K)tPVPTX(K)pNLEF(KVS
VS

. VS
K2'#IN'JWIK_'IIpI'ljK2IjNVPTXIKIpBV_TXIKlgNLEElgVS

VS
VS
VS
V$
VS
VS
VS
VS
VS
VS
VS

*** NU(I)=NURBER OF CHOROUISE VOPTEX .FLEMENTS IN CHO_UISE SECTIONS, VS
ICAM=O FOR TERn CAMBFR ":i: VS

=I FOR CAMBER ORDINATES TO B_ READ IN VS

-2 IF CAMBER ORDINATES ARE DEFINED ANALYTICALLY IN SUBROUTINE VS
ZCDX FOR WING V_

-3 IF THERE ARE PLANE L,E, FLAPS ATTACHED TO A PLANE WING. IN VS
THIS CASE_ IST IS THE NUMBER OF L.Eo 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 THFRE IS NO CAMBER FOR THE WINCLET OR FIN,

. . . , , ,

READ (INPT,3) (NW(K,I],I-IpZ)pICAM(KI,IST(K)gICART(K)
WRITE(JPTe3) (N_(KpII_I-IP2IpICAM(K)_IST(R)gICAMT(_)

C
C *** IF ICAM=I, READ IN THE X-COORDINATES AND THE CAMBER ORDINATES
C YT-Y-STATION AT WHICH CAMBER ORDINATES ARE TO BE READ IN
C (OIMENSIDNAL)

C XNUW=NUMBFR OF CAMBER ORDINATFS TO BE READ IN. LIMITED TO El
C CURV-O. IF CAMBER IS FORMED BY CONNECTING STPAIGHT SEGMENTS
C WITH FIRST SEGMENT BEING L.E. FL_P
C =1, IF CUBIC SPLINE INTERPOLATION IS USEP
C -2, IF CUBIC SPLINE INTFRPOLATION IS LISECe WITH FIRST SEGMENT VS
C BEING L.E. FLAP VS
C CHND=CHORD LENGTH AT YT-STATION VS
C XT=NONDIMENSION_L X-COORDINATESTO DEFINE CAPBFR VS

VS 737
VS 738
VS 739

740
741
74Z
743
744
745
746
767
748
74q
?SO

75Z
753
754
?55

757

75q
?EO
761
76_
7F3

76_

76_

VS 77C
VS T?l

VS 772
V$ 773
VS 77_
V$ 775
VS 776
VS 777
VS 77_
VS 77_

VS 7_0
VS 781

7B3
TO&

105



C
C
C
C

1Q6

1(3

107

lq0
lqB
lO2

CA,,,NONOIMENSIONAL CAMBER ORDINATES,,
$IONAL) CAMBER ORDINATE,

IF(ICAM(K)oNE.1) GO TO 191

K2 - IST(K)
00 192 I°IpK2
JJ'I
READ (INPT, 2) YT(KpI)_XNUMjCURV(K,Z),CHND(KjI)
WRITE(JPT,2) YT (K_ I) j XNUMpCURV(K, I )pCHNO(Kp I)
II_(Kp I )'XNUM
IR,,IM (K, I)
ICV=CURV(K, I )
REAO (INPTp2) (XT(K,ZtJ)pJ'ljIR)
WRITE(JPTp2] (XT(KeIpJ)pJ=lplR)
READ (INPTp2] (CA(J),J'I_IR)
WRITF (JPT,2) (CA(J|_J'I_IR) ,.
DO lq4 KOalJIR :. ,.
AW(KO )"XT(K9 I,KO)
IFtICV.EO.O) GO TO lq7
CALL SPLINE (IRj.AWJ,CAsGAPPsGAMXpGAPB,GAMR)
K3 - IR - 1

00 lo3 KO-lsK3
AAM(KsIj_O)-GAWP(KO)
BBM(Kj, Ij,KO)-GAMX (KO)
CCM(K, IpKO) ..,GAMB(KO)
DDM(K s Ij,KO )-_AMR (KO)
GO TO lq2
DO 198 J-2_,IR

AAM(K, I,J-1)-O.
BBM(Km I_J-1)-O.

IF(_BS(_(J)-AW(J-1)).LE.1.E-20) GO TO 190
CCM(KJ, lsJ-1)-(CA(J)-CA(J-1) )/(AW(J}-A_(J-I))

ODM( K s Is J-1 )-CA (J-1)
CONTINUE
CONTINUF
CONTINUE
IF(ICAM(K).NE.3) GO
YLEP(I,]} - EXTREME

YLEF(I_,2} - EXTREME

IF CHND-O,, USE ACTUAL

TO 2005

INBOARD Y-COOPDIHATE OF ^ t,E. FLAP.
OUTBOARD Y-COORDINATE OF A L.E. FL_P.

(DIMEN-VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V_
VS
VS
V_
VS
VS
VS
VS
v5
VS
VS
VS
VS
VS
VS
VS
VS
v_
V3
VS
VS
V_
vS
V_
VS
V_
VS
VS

XlpYlpZlp ETC. ARE CORNER POINT CODPDINATFS OF A i.F_ FL_P, I_:PUT V_
IN CLOCKWISE ORDERp FIRST FROM THE MOST IHBOARD _INT. V3
K2 - IST(K) VS
DO 2006 I-],K2 VS
REAO (I_PT92) (YLEF(KpIjKO)tKO-I_2) VS
_RITE(JPTs2) (YLEF(K_IsKQ)_KO-I_2) V_
READ (INPT_2I XLF(K_I_II,YLF(K_I_}_ZI_XLF(K_i,_}_YLF(V_I_2"|_Z2 VS
WRITE(JPT_2) XLF(K,Itl)sYLF(K_I_I)_ZlsXLF(R_I_2),YLF(K_I_2)_Z2 VS
READ (INPT_2) XLF(K_Is3)sYLF(K,I_3)_Z3_XLF(K_I_)_YLF(K_Z_)_Z6 VS
WRITE(JPT_Z} XLF(K_I_3),YLF(K_I_3)_I3_XLF(K_I,_)_YLF(K_I_}_Z_ VS

786
787
1'8.8
78q
7_0
701

703

7_5
7q6
707
708
70o.
BOO
BO1
_02
803

805
BOb
RO'_
BOR
BOc_
B10
_11

_I _,

B2o

P.33
834
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I'tl

]F(ABS(XLF(KjIp4)-XLF(KJI,1]).GT.l.F-18| SLPI(K,I)'(YLF(KpI_6)-YLFV$
I(KtIP1))I(XLF(W_Ip4)-XLF(WpI_I)) VS

IF(ABS(XLF(K_Ip4)-XLF(KjZ21)).LE.1.E-18) SLPl(KpI)-l. E18 VS
XNF(KJI|'(YLF(YpIs6)-YLF(KgI_I))*(Z3-Z2]-(YLF(KeIp3)-YLF(KJIp2))* VS

1(Z4-Z1}
YNF(K, I)= (XLF

1(Z3-Z2)
ZNF(KpI)-IXLF

13]-XL F (Kp I, ?)
IF(ABS(XNF(Kp
IF (APS (ZNF (K_,
CONTINUE
XNF(K, I } • (YLF

1.(74-Z1)
YNF(KpI)=(XLF

1(Z2-Z1)
ZNF(KpI)-(XLF

VS
(K,Ip3)-XLF(KpIp2)l*(74-Z1)-(WLF(K,Ip4)-XLF(Kglpl))* VS

VS
(KjiJ4|-XLF(KpIpl))*(YLF(K,Ip3)-YLF(K,I_E))-{XLF(KgIJVS
)*(YLF(KgIp4}-YLF(K,I,1)) VS
I]).LT.I.E-4.AND.ABS(Z3).GT.1.F-4) GO TO 171 V$
I))°GT.1.E-_) GO TO Z006 VS

VS
(KPIp4)-YLF(KjIpl]$*(ZZ-Z1)-(YLFtYpIjZ)-YLF(KpIpl)) VS

V$
(K*I_2)-XLF(KtIp1))*(Z4-71)-(XLF(KPIp4)-XLF(KjIpl}], VS

VS
(KjI_4]-XLF(KpIpl))t(YLF(KgI,2)-YLF(KjIpl))-(_LF(KtlpV$

12)-XLF(KpIP1))*(YLF(KeI_4)-YLF(KeI_I)) VS
2006 CONTINUE V$

•.I.ZO05 CONTINUF • • VS
IF(ICAM(K).EO,O') IST(K)-I VS

NKW-NW(Kel) VS
L-1 VS
CHORDT(Kp2)=O, VS
CHORDT(K_3)-O, _ VS
CHORDT(K_6)-O, VS

105 CONTINUE V$
LL=t VS
FN•NKW V_
DO ZOO I-I_NKW V_
FI-I VS

CPCWL(1)'O,5*(1.-COS((2,*FI-I.)*PII(2,*FN))) VS
SN(K_I_L)=2,*SORT(CPCWL(I)*(Z.-CPCWL(1))) VS

100 CPCWL(1)=CPCWL(I)*IO0, V$
K2 " NCfK) V_
DO 10 KK=I_K2 VS

C VS
C IPN=I IF THE SHAPES OF SECTION LEAPING AND TRAILING E_G?S ARE VS

C D_PINED NUMERICALLY, -0 OTHERWISE VS
C V_

READ (INPT_3) IPN V_
WRITE(JPT,3) IPN VS

_REIK(K_KK÷5)-IPN VS
C V$
C _* COORDINATES OF BREAK CHOPDS BOUNDING SPANWISE SECTID_ FROM VS
C ROOT TO TIP ON THE PIGHT WING *** VS
C * DIHEO•THE DIHEDRAL ANGLE IN DEGREES FOR THE SECTION • VS
C FOR NASYM=le OIHED FOR LEFT WING IS MEASURED FROM NF_ATI%'E Y-AXIS V$

ANO IS NEGATIVE UPWARDS VS

835
836
83"t
838
83q
8/,0
841
842
843
R44
845
84h
847
848
84q

851
e_2

85_,

B55

8'_7

8:;B
8._q

861.
Bm_

86._

B66
n_7

BTO

._T?

BBO
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REAO (INPTpZ) ((XXL(II_XXT(I)eYL(I)J,I-1P2)PZSpDIPED)
WRITE (JPTtE) ((XXL (I) j, XXT(I ]pYL (I) JI=lJ2)pTSjOIHED)
TANL-O.
TANT=O.
IF(K,NE,Z] GO TO 15
If: (L oEO.I.ANOoKKo E0o11 TANL,, (XXL (2 ]-XXL (Z)) I (YL (2)-YL (1) ]
IF(KK.EO.1) TANT,,(XXT[2)-XXT(I!)I(YL(2)-YL([))

15 CONTINUE
IF(L,NE.1) GO TO 101
CPXtKpKK)-XXL (?]-XXL(t)
AUX(KpKK)-XYL (2)
BUX(KeI(K) -XXT (2)

101 CONTINUE
4,.,i,IF IPN-O, SKIP THE FOLLOWING INPUT DATA

IF(IPN.EQ.O) GO TO 2320
C
C ***NLE-NUMBER OF INPUT POINTS TO PEFINE THE LE. LIMITED TO 15
C NTE-NUMBER OF INPUT POINTS TO DEFINE THE TED LIMITED TO 15
C MCVL=I IF THE CUBIC SPLINE IS USED TO IPTERPOLATE THE LE SHAPE
C '0 IF STRAIGHT SEGMENTS ARE ASSUMED FOR THE LE SHAPE
C MCVT-I IF THE CUBIC SPLINE IS USED TO INTERPOLATE THE TE SHJP_
C =O IF STRAIGHT SEGMENTS ARE ASSUMED _?':
C _'J_

READ (INPTp3) NLE,NTE,MCVLpMCVT
WRITE(JPT,3) NLFeNTEpMCVLgMCVT

C
C e** CA, YSL=X-ANO Y-COORDINATES CP INPUT POINTS TO DEFINE TH_ LE
C SHAPE RELATIVE TO THE LE OF INBOARD CHORD

REAr (INPT, 2) (CA(I)JI=I,NtE)
WRITE(JPTt2) (CA(I]pI-1,NLE)
REA_ (INPTe?) (YSL(II,I=I,NLE)
WRITE(JPTeZ) (YSLfI)_I=I,NLE)
IF(MCVL°EQ.O) GO TO 2321

CALL SPLINE (NLEgYSLpCApAOLpBOL_COLpDOL}
GO TO 232_

2321 DO 2373 I.2_NLF
AOL(I-I]'O.

BOL(I-I]'O.
COL(I-I)-(CA(1)-CA{I-I))I(YSL(II-YSL(I-I))

2323 DOLII-I)-CA{I-1)
C
C RELATIVE TO THE TE OF INBOARD CHORD

7322 CONTINUE
READ (INPTp2] (CA(I)eI=I,NTE)
WRITE(JPTP2] (CA(I}pI=IeNTF)
READ (INPT,E) (YST(I),I-19NTE)

WRITE(JPT, 2) (YST(1),I=IpNTE!

IF(MCVT,EO,O) GO TO 2324

CatYST=X- AND Y-COORDINATES OF INPUT POINTS TO DEFINE THE TE SHAPFVS

VS 88_
VS BP5
VS Be6
VS 887
VS 8BB
VS Beg
VS BqO
VS 8ql
V$ 892
VS Bq3
VS B9_
VS 895
VS eg_
VS Be?
VS 8q_
VS 8qq
VS 900
VS _01
VS 902
VS q03
VS q04
VS 905
VS gob
VS 907
VS 908
VS qoc
VS 910

VS qI1
VS q12
VS ql_
VS g1_

V_ ql5
VS 91_
VS _17
VS _le
VS qlq
VS _2_
VS 92i
VS 922
VS 923
VS 924

VS q26
VS 927

VS 92_
VS 92_
VS 930
VS 931
VS 932
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2326

2325
2320

2311

2312

CALL SPLINE(NTEwYSTjCA,AOTeBOT,COTjDOT)
GO TO 2320
O0 2325 1-2_NTF
AOT(T-1)-O,
BOT(I-1)-O,
COT(I-1)n(CA(I)-CA(I-1))I(YST(I)-YST(I-1})
DOT(I-1)=CA(I-1)
CONTINUE
RT2=(XXT(2)-XXT(1))I(YL(2)-YL(1))
ZF(NA_YM.EO.1.AND.YL(1),LT.O.) GO TO 2311
$KP'ATAN(RT2)
TPRn(XXT(Z)-XXL(_)]I(XXT(1)-XXL(1))
CBB.2,13.*(XXT(II-XXL(1))*(I.+TP_+TPR*TPR)Ifl,+TPg)
GO TO 2312
IF(ARS(RT2),GT.1.E-?) RT2--RT2
$KP-ATAN(RT2)
TPR-(XXT(1]-XXL(1))/(XXT(2)-XXL(2))
CBB-2,13._(XXT(2)-XXL(2))_(1.+TPR+TPR*TPR)I(1._TPR)
CONTINUE
COX-CBBtCOS(SKP)

H-YL(Z)-YL(_,)
COY-H*(1,+2,STPR)I(1,+TPR)I3,
DUNT(1jKpKK)-SKP
DU_T(2,K,KK).l,0_62tCO$(SKP)*(H*COX/(COYeCOY))O¢O,2
YBREAK(KjKK)sYL(2)
FN-MI(YeKK)
NSW=MI(KpKK)
IF(K,EO.11 XXLE-XXL(1)
IF(K°EOol} XXTF=XXT(1)
IF(ABS(YL(1)),LT,O,OOI°ANO,KoEO,1) OIST'PIST4WXT(1)-XXL(1)
O0 120 J-lpNSW
FJ-J
CPSWL(J)=O,5*(I°-COS((2,*FJ-1.)_PII(2._FH})}_IO0°
YCON(J)-O,5*(1.-CDS(FJtPIIFM))
SJ{K,J,KK)-SIN(FJ*PIIFM)

120 CONTINUE
IF (OTHEO.GT°5.) IDIH-1
DCOS(KpK_)-COS(DIHED*PIIIBO,)

DSIN(KpKW)-SIN(DIHFD_Pl/180,)
IF(KK,EO,NC(K)) GO TO 130
IF(IWING(K).NE.OoANDoKK°EO,NWING(K)) GO
CPS_L(NSW)=IO0.
IF(NASYM,EO,I ,AND. KK,EO,1) GO TO 135
CPSUL(1)=O.
GO TO 135

130 CPSWL(1)-O.
IF

135 IF

NC

TO 130

(IWGLT(K).EO.1,AND.KK.EO,NWING(K)) CPSWL(NSW)-IO0,
[KK.EO°NJW(KtLL)) MJWI(KpL_LL)=IPANEL
W=NKW

VS
VS
VS
V$
VS
VS
VS
VS
V$
VS
VS
VS
VS
VS
V_;
v$
VS
VS
VS
VS
VS
V_
VS
V_
VS
VS
VS
VS
V_
v_
',/S
VS
VS
V_
_,'_
V._
V?
vS
v S
VS
V$
v$
VS
V.e
VS
VS
VS
VS
VS

q33
q34
q35
936
q37
93e
q39
q40

c)42
q_,3
9_,4
q_..5

q48
q6q
qSO

q.r.2
qS_

q55
qgh

o_q
q60

q_3

q37

qT)

c)7_.
qT._
q75
q76
q?7
97_
q?9
q_o
q81
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KA-K
CALL PANEL(XXLJYL,XXT,CPCWLpCPSWLtNSWelPA_EL,LPAtCELpZS_LsWA,IPN)
IPANEL'LPkNEL+]
NCS-NCS+NSW-1

NSS-N$S+NS_-I
TF(L.EO,1,AND.N_(Ke2),fO,O) B2-B2÷FLOAT(NSW)-I.

]F(L,EO,2) B2"R?÷FLOAT(NSg)-I.
]F(KK.EO.NC(K)) B2oe2÷$o

WIDTHtKwKK)-YL(2)-YL(1)
BREAK(K,YK)eYL(1)
IF(KK_EO.NJW(K_LL)) _JW2tK_LpLL)-LPANFL
IF(HASYM.EO.1.AND.KK.EO.1) GO TO 2105
IF(XWING(K)eNE,OeANOeKKeEOeN_ING(K)) GO TO $1
IF(KK,NE.NC(K)) GO TO 112

11 IF(KK,EO.flC(K).ANO,IVING(K)oNEoO) GO TO q
CHOROT(K_LI-X_T(ZI-XXL(2|
HALFB(K)mYL(2)

YCN(KeL)'YXL(2)
GO TO 112

2105 CHORDT(KpL+2)-XYTtl)-XXL(1)

YCN(K_L+2)-XXL(1)
GO TO 112

9 CHOROT(K,L÷2)=XXT(Z)-XXL(2)
HJLFBH(K)=YLt2)
YCN(K_L+2)-XXL(2)

112 ]F(KKoEO,NJW(K_LL)) LL-LL÷I
10 CONTINUE

IF (L .EO. 2) _0 TO 107
LPANI(K)'LPANEL
IF (NW(K_2)*EQ*O) GO TO 106

L-2
NKW=NW(Kp21
GO TO 105

106 K2 • N_P(K)
DO 111 I'lpK2
MJWI(KJ2pZ)'O

111 _JW2(Kp2pI)'O
NSS•NSS_2

107 CONTINUE

LPN(K)=LPANFL
IF(K.EO,I) NS(Y)•NSS/2
ZF(KeGTol) N$(K )=N$ (K-l) ÷NSSI2

C YRITE (JPT, 3) NS (K)p LPN fK) eLPANI(K ) eLPANEL
]F(NVRTX(K)°EO.O) NVRTX(K)-NS(K)+I
;F(IWGLT(K)°NEoO) IV(W)-O

1122 CONTINUE
TANC?-O.5*(TANL+TANT)

C
C eee AM • _ACH NURBER

VS 982
vs q83
vs 98_
VS 985
VS q86

VS 987
VS qSn

VS qBq
VS q90
VS qql
VS 9q2
VS qq3
VS qq4
V$ 9_5
VS qq_
VS qq7
VS qq_
V$ qq_

VS 1000
VS 1001

VS 1002
VS ]003
VS 100_
VS _05
VS 1006

VS 1007
VS iOG_

VS 1009
VS I0101

VS 1011)

VS 1012]
VS 101_

VS _016
VS :015

VS 1016

VS 1017
VS 10_

VS !o]q

VS 1020
vS 1021

V$ 1C_

VS 1023
VS 102_
VS 1025
VS 10_

VS 1027
VS 102B

V$ 1029
VS 1030

II0



C
C
C
C
C
C
C
C
C
C
C

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C-
C
C
C
C
C

C

HAL_SW • REFERENCE HALF WING AREA (IF PLA_FOR_ IS NOT SYmMeTRICAL VS
ABOUT X-AXISe SET HALFSW-TDTAL AREA) VS

CREF • REFERENCE CHORD VS
BREFE=RFFERENCE HALF SPAN VS
ALPCON=I. IF ALDHA-1, RADIAN (IN THIS CASEpPUT ALPHA=O, AND VS

OF =0.)* "0. OTHERWISE VS
IF ALPCON = 2., THE CALCULATION IS FOR ONE DESIGN LIFT CDEFFICIENTVS

,RASED ON.THE ATTACHED-FLOW THEnRY
= 3. IF THF DFSIGN LIFT COEFFICIENT IS BASED ON THE

VORTEX FLOW THEORY

VS
VS
VS
VS
VS
vs
VS
vS
VS

READ (INPT, 2) AMpHALFSWJCREFpBPEF2pXREFDALPCON
WRITE(JPTJ2) AMpHALFSW_CREFpBREFZpXREFpALPCON
IF(AM.GT.I.) GO TO 20
GO TO 21

20 WRITE(JPT,22)
EE FORMAT(12X,3/*H*** THIS JOB IS ABORTED IN GEMTRY._/SXP/*3HA SUPFRS_NVS

lIC MACH NUPfiER I_ NOT ALLOWED ,e,) VS
STOP VS

E1 CONTINUE VS
VS

1031
103Z
1033
103/,
103_
1036
1037
10_8
103_
10/,0
10/.1
104Z
10/.3
10/*/,
1045
lO/*b
104?
1048

IO/*q
10._0
10_!

e,, THE _OLLOWING DATA SHOULD BE ALL O. IF ALPCON=I.
ALNM=NUMBFR OF-ALPHA TO BE EVALUATED.
SNUM=NUMBER OF SPANWISE STATIONS INVOLVIN{ LIFT AUGMEHTATIOtl
OVRTX = 1, IF AN ADDITIONAL DISCRETE VORTEX IS NEEDED TO

CALCULATE THE AUGMENYED VORTEX LIFT EFFECT. -0. OTNEPWISE.
CLDS = DESIGN LIFT COEFFICIENT IF ALPCON = Z. OR 3*

• 0 OTHERWISE

SNI,SNE • SPANWISE STRIP NUMBFRS AT WHICH AND WITHIN WHICH THE
LEADING-EDGE VOPTEX PRODUCES LIFT AUGMENTAT[OH ON A CO_STREAM
SURFACE, =0, IF THERE IS NO VOPTEX LIFT AUGMFNTATIOH,

CTILT - CHARACTERISTIC LENGTH FOR AUGMENTED VORTEX EFFECT, PAY BE VS
POSITIVE OR NEGATIVE.

SLETH • LE LENGTH
XCNTD • X-COORdINATE OF THE CENT_rIID OF AUGWENTED VORTEX LIFT.
YCNTD•Y-COORDINATE OF THE CENTROID [1F AUGMENTFD VORTEX LIFT
XTILT • FOUIVALFNT X-DISTANCE CREATING AN _OVERSE PRESSURE

GRADIENT OVER WHICH THE VD_TEY IS ASSUMED T_. PASS,
SR " THE LIFTING-SURFACE NU_BFR RCCEIVING THE AUGMENTED VD_T'_X

LIFT EFFECT,

READ(IHPTp2) ALN_JSNUMeDVRTX;CLDS
WRITE(JPTpE) ALNMjSNUMpDVRTXpCLDS
ALPI'O*
ALPINC'O*

KALP=ALPCON
_LF(KALP.GE,2) ALPCON-O,

VS 1052

VS 1054

VS 1055
VS 1056

VS 1057
VS IOSR
VS 10_
V_ 10(:_
vs 106!
VS 106_

10_
VS lO_h
VS 10_5
VS 10_,
V_ 10¢_

V$ lOGn
VS 106q
VS 10_0
VS 107_
VS 1072
VS I07_
VS 10_
VS 107_

VS 107_
VS 10?7
VS I070
VS lOTg

Iii



2111
2110

2090

IAGVX-DVRTX
NAUGIIAGVX
|NUMISNU_
IFfINUM.EO,O) INUM-1
NALPIALNM
IF(NALP.EO.O) NALP'I
ANGLES OF ATTACK IN DEGREES. IF
AND/OR ROUNDED LeF,eSTART WITH A

ALFA(1)'O°
IF(KALP.EO.1) GO TO 2110
READ(INPT_Z|(ALPA(Z)pZ-I_NALP)
WRITE(JPTt2)(ALPA(I)eImljNALP)
DO 2111 I-I_NALP
ALPA(I)-ALPA(I)_CNET
CONTINUF
IF(KALP.GE,2| NALP-IO
DO 2090 I-I,INUM

THEgE ARE CAWBFRe L,EeFLA9
HIGH VALUE OF ANGLES,ALNM

VS
VS
VS
VS
VS
VS
VS

HUMP,E9 SVS
VS
VS
VS
VS
VS
VS
VS
VS
V$
VS

READ(INPT, 2)
1SR

WPITE ( JPTe 2)
1SR

IF (SLETH(I) ,LT, 1, E'8) SLETH(I )ll,

NVLI (I)..SNI
NVL2 ( I ) 1SNE
NUR(I )-SR
IF(NUR (I}.EO.O) NUR(1)-I

XCNTD (I) -WCNTD (I }-XREF
NVL1 (INUM+I)-O
NVL2 (INUM÷I)-0

NU,._•StrUM
AL BI-A LPI_'PI/180,
AL PINC-ALPINC*PI/18O,
ALP-ALO_ (1)
ALO-ALP
NCS-NS (NSUR)
IALP,,, AL PCON
IF(IALP.FO.I) IBOlO

DO 1124 K-lpNSL;R
ALPBD (KjI)-PIA

ALPBD(Kj2)-PIA
ABD(Kp l )-PIA
ABD(KJ, 2),PIA
ALBDBR (K_I),,PIA
ALBDBR (K_2) -PIA
ALBDBL (K_I)-PIA

ALADBL (K,2| -PIA

ABDR ( K_I)'PIA
ABDR (Ke2)'PIA

SNIgSNEpCTILT(1)_SLETH(1)_XCNTD(I)tYCNTD(I)pWTI! T(1)eVS

S_;IpSNEPCTILT( I }_SLETH(1) _XCNTDII }pYCNTO(I }_WTILT(I) ,VS

V3

V_
VS
Vr'

VS

VS
V_

v$
v_
vS
VS
VS

vs
V._
VS

VS
VS
VS
VS

VS
VS
V_
VS

VS
VS
VS

.vs.

1080
lOB1
1082
10B3
1084
lOB5
1086
lOB?
108B
lOPO
1090
10nl
10e2
lOq_
1094
1095
1006
1007
1090
]OOq

%100

1_.02

110_
]107
IIO_
II0O

)II!

11_

ItS5

11_2
1123

II2S

I12_
112?

112_

112
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ABDL(Kjl)=PTA
ABDLfKe2)-PIA
IF(IALP.EO,1) KT'O
K? • NS(K)
DO 1118 I-I,KZ

1118 RC(KpI)=O,
C ' * IF KT = O, THE FOLLOWING Z INPUT LISTS HUST BE SKIPPED,

IF(KToEOoO) GO TO 1119
C *** THE INPUT LEADING-EDGE RADIUS IS DEFINED IN THE STREAHWISE
C DIRECTION.

VS 1129
VS 1130
VS 1131
VS 1132
VS 1133
V$ 1134
VS 1135
VS 1135
VS 1137
VS 1138

1139
1140
1141
1142
1143
1144

VS 1145
VS 1146
VS 1147
VS 1148
VS 1149
VS .1150
VS 1151
V$ 1152
VS 1153
VS 11_4
VS 1155
VS 1156
VS 115T
VS 11_8
VS 11_q
V$ 1150
VS 1161
VS 1152
VS 1153
VS 1164
VS 1165
VS 1166
VS 1167
VS 116e

116Q
VS 1170
VS 1171
VS 117Z
VS 1173
VS 1174
VS 1175
V$ 1176
VS 1177

C t,. ICNLE • 0 FOR CONSTANT LE RADIUS/LOCAL-CHORD RATIO. IN THIS CASEjVS
C THIS RATZn IS THE ONLY INPUT. V$
C • I FOR CONSTANT LE RADIUS. IN THIS CASE, ONLY THIS VALUE V$
C OF RADIUS IS INPUT. VS
C • 2 FOR VARIABLE LE RAOIUS-CHORD RATIO. IN THIS CASE, ALL VS
C VALUES OF THIS RATIO AT SPANWISE CONTROL STATIONS (NCS VALUES) V$
C _UST BE READ IN.

REAO (INPT_3) ICNLE(_)
WRITF(JPTe3) ICNLE(K)
NSR•I
IF (ICNLE(K).EOo2) H_R•NS(K)

READ (!HPTp2) (RC(Kpl)wI'I_N_R)
WRITE(JPTp2) (RC(KpI),I=IpNMR)

C
1119 CONTINUE

C THE FOLLO_ING INPUT _ATA ARE NOT NEEDED IF ALPCON =I*
IF (IALP *EO*I) GO TO 1124

C TWST • 1. IF THEPE IS GEO_ETPIC TVIST
C • 0. OTHERWISE
C RINC • INCIDENCE ANGLE IN DEGREES
C TINP • INCIDENCE ANGLE OF _INGLET OR VERTICAL FIN IN DEGREESp
C RELATIVE TO THE ROOT OF THE LIFTING SURFACE
C

REAO (INPT, 2) TWST, RINC(K)jTINP(K)
_RITE(JPT_2) T_ST,PINC(_)_TINPfK)
IT_ST(K)•T_ST
RINC(K)-PINC(K)¢_II]80,
TINP(K)-TINP(K)*PII1PO.
IF (IT_ST(_).EO.O) GO TO 1124

C *** YNUH-NUPBER OF Y-COORDINATES INPUT TO DESCRIBE T_IST DISTRINUTICN VS
C
C
C

C

TCURV=O. IF THE TUIST DISTRT_UTION IS PIECEMISE LINEAR
-I. IF IT IS CONTINUOUSLY VARYING

READ (INPT, E) YNUM_TCURV
WRITE (JPT, 2) YNU_, TCURV
NYM(K) =YNUI_
NTCV•TCURV

e_*_._Y.TSmTHF NONOIN_NSIONAL Y-COr]_DIHATFS AT _/HICH TWIST ANC,LES ARE

113



DEFINED. LIMZTES TO 21. VS
FOR WINGLETS OR VERTICAL FINSp THE HALF SPAN OF THE ATTACHED VS

LIFTING SURFACE IS USED TO DEFINF YTS VS
CA=THE CORRESPONOING TWIST ANGLES IN DEGREES.NEGATIVE FOR WASHOUT VS

VS

C
C
C
C
C
C
C
C

_£

K2 " NYM(K)
REAO (INPTJ2} (YTS(K_I]JI'ljK2)
NRITE(JPT,2| (YTS(KpI)_I=lpK2)
REAO (ZNPTJ2) (CA(I),IJl,KZ)
VRITE(JPTp2] (CA(I}JI=lJK2)
NO=NYH(K)
DO 1128 KO't,NQ

1128 AV(KQ)eYTS(KjKO)
IF (NTCV.EO.O) GO TO 1127
CALL SPLINEfNOjAWjCAjGARPpGAHXpGANB,GAMR)
K2 = NQ - 1
DO 112q KO'lpK2
AY(KpKQ)'GAMP(KO)
BY(KtKO)nGAHX(KO]
CCY(KpKO)'GAHB(KO)

1129 DY(KJKO|=GAHR(KO)
GO TO 1124

1127 DO 1131J-2,NO
AY(KpJ-1)=O.
BY(K,J-1)-O.
CCY(K,J-1)-(CA(J)-CA(J-t]}/(AW(J|-AW(J-I))

1131DY(K,J-1)-CA(J-1)
1124 CONTINUE

1178
1179
1180
1181
1182

VS 1183
VS 1184
VS 1185
VS 1186
VS 1187
VS 1188
VS 1189
VS 1190
VS 1191
VS 1192
VS 1193
VS 1194
VS 1195
VS 1196
VS 1197
VS 1198
VS 1199

C .

C
C
C
C

• tt HEIGHT-HEIGHT OF 316 CHORD POINT OF M.A.C. FPOH GROUND ;F NGRD-leVS
• O. OTHERWISE. ATT•PITCH ATTITUDE OF WING IN DEGREES,
• 0. IF NGRO-O.

READ (INPTj2) HEIGHT_ATT
WRITE (JPTP2) HETGHTeATT
ATT=SIN(ATT*PII180. )
ICAPIB•O
IF(ICAH(1).EO.2) ICAHB=I
DIST•DISTt2
IF(DIST.LT.HALFB(1)) OIST•HALFB(11

P-PeBI(Z._V) -MAXI_UH ROLL HELICAL ANGLE IN RADIAN
8K'SIOE SLIP ANGLE IN RADIAN
RL•RSBI(Z,IV) •YAW RATE PARAMETER

IF RL=O.p THE YAW RATE PARAHETER WILL BE CALCULATED AS P$SIN(ALP}VS
RAND ROLL RATE PARAMETER AS P$COS(ALP). VS

CFF • SKIN FRICTION COEFFICIENT BASED ON _EAN AEPODYNARIC VS
CHORD IF IBLC • 1. -OR OTHERWISE. VS

PK_Q___y__I_L_I___QJ_L_O__ePZNG_IS OeTAINED IN_ NO_ZERD..$IDESLIP. -0, .YS

VS, 1200
VS 1201
V$ 1202
VS 1203
VS 1204
VS 1205
VS 1206

1207
VS 1208
VS 1209
VS 1210
VS 1211
VS 1212
VS 1213
VS 1214
VS 1215
VS 1216
VS 1217
VS 1218
VS 121q
VS 1220
VS 1221

1222
1223

1224 t
122_.
122&.,

114
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1002
C

¢
C
C
C

C

C

5O

OTHERWISE

7-0.
BK'O.
RLsO.
_FF'O,
PBK'O,
PPT - O,
IF(LAT .NE. 1) GO TO 1002
READ (INPT#2} P_BKpRLpCFF_PRK
WRITE(JPT,2) PpBK_RL_CFFpPBK
CONTINUE

IF(LAT.EQ.I .AND. ABS(P).LT.O.O0001) P=O.1
IF(LAT,EO.1 .AND, ABS(BK),LT,O,O0001) BK-O.1

#-P*IOO0.
MP-P
P-MP/IO00.
IF(LAT.NE.1) GO TO 50
BKK-O,

IF(PRK eGTeO.OZ) RKK'RK
9PT=_
iF(P°LT.O,05) P=O.05
00 51 K_IjNSUR
K2 - NC(K)
O0 _1 KK-1,K2
SKK=DUMT(ItKjKK)
SKP-SKK-RKK
.SKQ=DUMT(2tKpKK)_COS(BKK)tCOS[SKP)I(COS(SKK)_P_Oo2)
SKQ-ATAN(SKO)
SVPP(KpKKI=COS(SKPIFCOS(SKOI
.WRITE(JPT_) SKPJSKO#SWPP(W#KK|
CONTINUE
CONTINUE
LWF=LPANEL
IF(BREF2eLT°I,E-3} BREF2=HALFB(1]
NTL=O
KW'O

VKN=O,
RDX=Oe

, i
L:

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
YS
VS

.READ (INPT_ 3) KF,NT, NCUMpNF

...WR__TE_!J PT,.3.} K F, NT, NCIIM, NF

t,, KF-1 IF THE FUSELAGE IS PRESENTp =0 OTHERWISE. NT-NUMBER OF
FOURIER TfRMS EXCLUDING THE 7ERO-OPDER TERM° NCU_=NUHBER OF CIR-
CUMFERENTIAL LOCATIONS AT WHICH PRESSURE LOADING IS TO BE COMPUTEDVS
• NF=NUMBER OF CONTROL STATIONS ALONG THE FUSELAGE AXIS o,, VS
FOR MIDVIHG CONFIGURATIONS_ USE EVEN NUMBERS FOR NCUM t VS

VS
VS
VS

1227
1229
122q
1230
1231
1232
123_
1234
1235
1236
1237
1238
1239

1240
1241
1242
1243
1266
124_
12,b
12'?
1248
1249

12_0 i
1251
1252
1253
1254
125_
1256 l
12_7

1258
12591
1260
1261
1262
1263
1264
1265
1266
1267
126B
1260
1_701
1_71
1272.
1273
1274;
1275
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KW-I VS
NKF(1)-NF VS
NKF(2)-O VS
IF (KF .EO. O) GO TO 1060 VS
NTL-NT*NF VS
KWI=KW+I VS

C VS
C $t$ X-COORDINATES DEFINING THE FUSELAGE SEGMENTS•INCLUDING THE NOSE VS
C
C
C FUSNO=NUMBER OF FUSELAGE STATIONS TO BE INPUT TO DEFINE THE
C SHAPE IF FUSIND=Z. • =0, OTHERWISE e_e
C #_* FSHAP -1, IF THE INPUT FUSELAGE SHAPE 1S TO PE INTERPOLATED
C THROUGH CUBIC SPLINE INTERPOLATION
C =0, IF INPUT POINTS FOR THE FUSELAGE _HAPE ARE CONNECTED
C WITH STRAIGHT SEGMFNTS
C • ARBITRARY IF FUSIND=O.
C • XI=_ODY STATION IN FRACTION OF BODY LENGTH AT WHICH THE RATE OF
C CHAqGE OF CROSS-SECTIONAL AREA WITH BODY LENGTH FIRST REACHES
C MAXIMUM NEGATIVE VALUE, SEE DATCOM *
C

C
C

AND THE TAILI FUSIND=O, IF THF FUSELAGE GEO_FTRY IS TO BE DEFINED VS
ANALYTICALLY IN FUNCTIONS FUR(X) AND SLOP(X)• •1. OTHERWISE,,,,.,oVS

READ(INPT,Z)(XAS(1)PI-lpKW1),FUSIND,FUSNO,FSHAPtW1

WRITE[JPTpZ)(XAS(1)JI=IJKWII_FUSINDpFUSNO_FSHAPpXI
IF(Xl.LT.O.01) X1=1.
IF(Xl.GT.I.) X1-1.

IFR-FUSIND
IFN-FIISNO
IFSP=FSHAP

*•elF FUSINO=I.j READ IN THE FUSELAGE X-STATIONS AND THE RADII.
OTHERWISE, SKIP ,e,
IF (IFR ,EO, O) GO TO 26
READ(INPT,2) (XFF(I)JI=lplFN)
READ(INPT,?) (PFF(I),I=lpIFN)

WRITE(JPTp2) (XFF(I)•I=lpIFN)
WRITE(JPT,2) (RFFII)jI'IpIFN)
IF(IFSP.EO.O) ¢0 TO 250
CALL SPLINE (IFNpXFFpRFFpAAFjBBFpCCFp0DF)
GO TO 26

250 DO Z51 J=ZpI_N
AAF(J-1)=O.
BBF(J-1)'O.
CCF(J-1)-(RFF(J)-RFF(J-1))I(XFF(J)-XFF(J-1))

2510DF(J-I)-RF_(J-1)
26 CONTINUE

XLFF'XAS(1)
XTEF=XAS(KW1)
IF (YN(2_I} ,LE, O,011 GO TO 31
IF (ZCP(2) .GE. 0.) THI=PIIE.-ATAN(ZCP(E)IYN(2,1))

_P_._2) ,LT, O_) .TH_PII2._ATA_JABS(2CP(Z))/YN(2,1))

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
V..S

1276
1277
1270
1279
1200
128I
1282
1283
128_
1285
12B6
1287
1288
128q
12qo
12Q1
12q2
12Q3
12q4

12_6
12¢7
12_e
12¢q
1300
1301
1307
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
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ZF (ZCP(2) .LT. 0.) _0 TO 53 VS 1325
ZF (AAS(ZCP(2)) .LE. 0.001) GO TO 54 VS 1326
FI=THIlPI*FLOAT(NCUH) VS 1327
NHI=F1 V$ 1328
IF (NH1 ,LT, 21NHZ=2 VS 132q
GO TO 32 V$ 1330

53 TH2-PI-TH1 V$ 1331
FZ=TH21PI*FLOAT(HCUN) VS 1332
NH2=F2 VS 1333
IF (NH2 .LT. 2) NH2=2 VS 1334
HHI'NCUM-NH2 VS 1335
GO TO 32 VS 1336

54 HHI=NCUNI2 VS 1337
GO TO 32 VS 1338

31 NHlqO VS 1339
THI"O V$ 1340

32 CONTINUF VS 1341
SNP(5,20)=TH1 VS 1342
SHP(Splq)=NH1 VS 1343
CALL GEOFUS VS 1344
LWF-LPANEL+NTL VS 1345
WKNt-B,*PI*RDX VS 1366

1060 CONTINUE VS 1347
IF(LWF.GT.lqS) GO TO 23 V$ 1348,
GO TO 24 VS 134q

23 WRITE(JPT,25) VS 1350
25 FOR_AT(IZX,34Ht** THIS JOB IS ABORTED IN GERTRY,plSXp37HTDTAL NUNBVS 1351

1ER OF UNKNOWNS EXCEEDS lqS,plS_56HDI_ENSION$ FOR GA_PA AND DO IN VS ]352
2DWASH RUST BE CHANGED t_*) VS ]353

STOO VS 1354 f
• 24 CONTINUE V$ 1355

P-PPT V$ 1356
PT-P VS 13571
IRL-O VS 1358
IF(ARSIRL).LT.O.O001) IRL=I VS 1359
WRITE (JPT_4) HALFSWpCREF V$ 1360
_RITE (JPT, 4OS) VS 136t
VRITF (JPT,412) VS 1362
WRITE(JPTeT) (YN(Ipl)wXN(TeZ)pYN(Iel)#YN(I#2),ZH(ZP1)_ZN(I_Z)pI-lsVS 1363

1LPA_EL) VS 1364
WRITE (JPT,404) VS 1365
WRITE (JPT*411) V$ 1366
WRITE (JPTp7) (XCP(I)#YCP(I)pZCP(II;I=IPLPANEL) VS 1367
JI=LVF+I VS 136_
B-],-ANeAH VS 136g
B2=B VS 1370
ALZ=ALPe180.IP! VS 1371,
REWIND 04 VS 1372

. __ed_NI.H_._qZ_ VS 1373
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ICOUNT=O VS 1376
00 2000 I=ltNCS V$ 1375

2000 CNALP(I]=O. V$ 1376
NCG=IO VS 1377
FN=NCG VS 1378

DO 2010 Z'IPNCG VS 137Q
FI=I VS 1380
AGn(2.eFI-1.)_PII(2.*FN) VS 1381
CTGtI)=COS(AG) VS 1382

2010 STG(I)-SIN(AG] VS 1383

RETURN VS 138_
END VS 1385'

C FORTRAN NLSTIN VS 1386
SUBROUTINE GEOFUS VS 1387

C TO GENERATE THE FUSELAGE GEOMETRY VS 1788:
COMMON IFUSI XF(20)tXCF(20),RF(20)pSNP(5,EO)pYLEF,XTEFpWARD(ZO), VS 1389

1NCU_,NF_NT_CSF(SplO)p_AS(6)pN_F(5)pFOpFIOpKFpNTLpLWFpV_pRDX,X1 VS 13q0

P1=3.1615926_ VS 1391
SmXTEF-XLEF VS 1302
THIuSNP(Sp20] VS 13q3

NHI=SNP(5_Iq] VS 13q4
RDX=SLOP(_LEF) VS 13q5
NFI=NF÷] VS 1396

FNT-NT VS 1397'
DO EO I=Z_NT VS 13qB
FI=I VS 13q9
00 20 K=I,NCUM VS 1600
IF (NH1 .NE. 0 .AND. K .LEo NH1} GO TO 10 VS 1601

FK=K-NHI VS 1602t
FCUH-NCUH-NH1 VS 1603
PP-PI-TH1 VS 1404

TP-TH1 VS 1605
GO TO 11 VS 1606'

10 FK-K VS 1607
FCUN=NH1 VS 1608
PP=TH1 VS l_Og
TP-O. VS 1610

11 CONTINUE VS 1611

TA=(2.*FK-I.)*PPI(?.*FCUM|+TP VS 1612'
20 CSF(I_K}=COS(FI*TA) V$ 1613;

IK-O VS 1616;

FNF=NKF(I] VS 1615
XO-XAS(1) VS 1616
N2-1 VS 1617

NI=NKF(1) VS 1618
SLmXAS{Z)-XAS(1) VS 1619
DO 1 I=I,NF VS 1620

M=I-IK VS 1621

EI-M V.3. I_22
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C :

1
2

XFIII-XO +0.5*S[*(I.'COS((2.*FI-1.)*PII(2._FNF))) VS
XCF(I)-XO +0.5*$Le(1,-COS(FI*PIIFNF)) VS
$NP(NZjM)=SIN((Z.*FI-1.)*PII(Z,eFNF)) V$
XC'XCF(T) " VS
RF(I)=FUR(XC) VS
IF(I,NE,NI,0R,I,EQ,NF) GO TO I VS
N2"N2+l VS
IK-N1 V$
NI=NI+NKF(N2) VS
SL=XAS(N2+I)-XAS(N2) VS
FNF=NKF(NE) VS
WO-XAS(N2) V$
CONTTNUE . V$
FORMAT (8F10.5) VS
RETURN VS
'END .. • .... :: ". • VS

.FORTRAN NLSTIN .:_.:: : "' :' VS
SUBROUTINE PANEL (XXLpYLpXWT_CPCWLJCPSWLpNSVpIPANFLpLPANEL_ VS

17SeLpIKpIPN) VS
TO rEFINE SURFACE PANFLS FOR LIFTING SURFACFS VS
OIMENSION XXL(1],YL(II,XXT(1)pCPCWL(1)pCPSWL(1) V_
COMMON ISCHEMEI C(2)pX(15p41)eY(15_41)gSLOPE(15)eWL(ZplS)gXTT(41)pVS

1WLL(41) VS
COMMnN IGEOMI HALFSWpXCP(2OO)pYCP(EOO)pZCP(ZOO)tXL_(IOO)pYL_(IOO)jVS

lXTE(lOO)JPSZ(30]pCH(lOO)tXV(ZCO)pYV(ZOO)pSN(_,lS_Z)_XN(ZGO*Z),YN(ZVS
200JZ)_ZN(ZOOpZ)pWIDTH(6wS)_YCON(51)_SWEEP(lOO)pHALFB(6)eSJ(6_31eS)VS

COMMON /CDNSTI .NCSpNCW_MI(6pS)tMJWI(bp2p_)JMJW2(bP2p_)_NJW(6pS}p V$
INFP(6)PNW(bj2) .... "- .... ' VS
COMMON/BETA/ GPAX(50)gXTG(50)_YTG(50)pZTG(50)JBZpNCGpCTG(15)eSTG(IVS

15)PDISTpPpBKpRLgCFF V$
PI=3.1415q265 VS
NSWt=NSW-1 VS
NR=B2 VS
NASYM=YCON(50) VS
IF(IPN,EO.I) GO TO 20 VS
DO I I-192 VS
C(1)-XXT(1)-XXL(T.) VS

ro0 1 J'i,NCW i VS
XL(IJJ)-XXL(I)+CPCWL(J)*C(I)/IO0, VS
SPA_=YL(Z)-YL(1) VS
DO 2 _=lpNCW VS
PSI(J)=O, St(1.-COS(FLOAT(J)*PIIFLOAT(NCW))) V$
SLOPF(J]-(XL(2_J)-XL(]_J))ISPAN VS
CONTINUE VS

SPN-(WXT(Z)-XXT(1))ISPAN VS
DO 3 K'I_NSW VS
YK-CPSWL(K)eSPANIIO0, VS
IF(NW(IK,Z).EO.O) GO TO 10 V$
IF(L.EO.1) GO T_ 17 VS

1423
1424
1425
1426
1427
142B
1429
1430
1431
1432
1433
1434
1¢35
1436
1437
1438

1440
1461
1442
1443
1444
1445
14_6
1;47
l&_R
144q
1450
1451
1452'
14_3
1454
1455
1456
1457
145B
145_
14_0
1461
1_62
146_
14_4
1465
1¢66_
14_7
146_

1469,
1470
1471

:
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f

10 KK-NR+K
YTG(KK)RyLI1)÷YK
XTG(KK)'XXT(1)+SPN$(YTG(KK)-YL(1))
ZTG(KK)=ZS

12 CONTINUE
DO 3 JultNC_
Y(JpK)'YK÷YL(Z)
X(J,K)'XL(lpJ}+SLOPE(J}t(Y(JjK)-YL(1))

3 CONTINUE
XLL(1)=XXL(1)

XTT(1)aXXT(1)
IF(NASYMoEO,O) GO TO 16
XLL(1)-XXL(1)+(XXL(2)-XXL(1))$CPSWL(1)IIO0.
XTT(1)-XXT(1)+(XXT{Z)-XXT(II)$CPSWL(1)IIO0o

16 CONTINUE
DO 15 Z=2pNSW
XLL(I)-XLL(_-I)+fX_L(2)-XXL(1}}w(Y(leT)-Y(I_]-I})ISpAN

15 XTT(IImXTT(I-1)+(XXT(2)-XXT(1)}e(Y(leI)-y(lpI-1))ISPAN
GO TO 25

20 00 30 J'lpNCW
FJaJ

30 PSI(J)-O.5*(1.-COS(FJSP[IFLOAT{NCV)))
SPAN-YL(2)-YL(]}

00 35 K=I,NSW .
YKmCPSWL(K),SPAN/IOO. '_
YCIYK
IF(NW(IK.2).EO.O} GO TO 31
IF(L.EO.1} GO TO 32

31 KKmHQ+K
YTG(KK)mYL(1)+YK
ST=SHAPTE(YC)
XTG(KK)=XXT(1}+ST
_TG(KK)-Z$

32 CONTINUE
XLL(K}-SHAPLE(YC)+XXL(1}
ST-SHAPTE(YC)
XTT(K)-ST+XXT(1)
CHORO-XTT(K}-XLL(K)
00 35 J=I,NCW
Y(J.K)=YC÷YL(1)
X(J.K)'XLL(K)+CPCWL(J)$CHORO/IO0.

35 CONTINUE
25 CONTINUE

00 6 K'I.NSW1
KKINC$+K
YLE(KK)'YCON(K)$SPAN+YL(I)
XLE(KK)'XLL(K

1)
XTE(KK)'XTT(K

VS
V$
V$
V$
VS
VS
VS
VS
V$
VS
VS
VS
VS
VS
V$
VS
VS
V$
V5
V$
V$
VS
V5
V$
VS
V5
V$
V$
VS
V$
V$
VS
V$
V._
VS
VS
V5
V5
VS
VS
VS
V$
V$
VS
V$
V$

)÷(XLL(K+I)-XLL{K))$(YLE(KK)-Y{ltK))I(Y(lpK+I}_Y(leK}VS

VS
)+(XTT(K÷II-XTTIKI}*_I_LEJY_J_y(_.eKllI{Y(I_K÷I|-Y(lJK|V$

1672
1673
1674
1675
1476
1677
1478
167q
1480
1681
1682
1683
1486
1485
1686
16R7
168P
16P9
16qO
16ql
14q2
14Q3

14q4
]4q5
1496
14q7
14q8
149q
1500
1501
1502
1503
1504
1509
1506
1507
_508
150o
1510

15ll
151_
1513
1514
1515
1516
1517
151_

1519
1520
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ORIGINAL

OF POOR QUALITY

1)
CH(KK|=XTE(KK)-XLE(KK)

.IF(IPN.EO.1) GO TO ¢0
SWEEP(KK)-ATAN((XXL(2)-XXL(I||ISPAN)
GO TO 45

40 SLP-(XLL(K+I}-YLL(K)}I(Y(1,K+I)-Y(lpK|)
5WEEP(KY)-ATAN(SLP)

45 CONTINUE
DO 6 J=IJNCW
NPANEL-(K-1)tNCW +J-I÷IPANEL
DO 5 I'1p2
KII"K+I-1

4 XN(MPANEL,I}-X(JpKT_)
YN(NPANELJI]=Y(JtKI1}
ZN(NPAN'ELpI)=Z$

5CONTINUE
• _CP(NPANEL)-XLE[KK]+PSZ(J}_CH(KK)

YCP(NPANEL)=YLE(KK)
ZCP(NPANEL]'ZS
XV(NPANEL)=XLE(KK}÷CPCWL(J)_CH(KK)/IO0.
YV(NPANEL)-YLE(KK|

6 CONTINUE
LPANEL=NPANFL
RETURN
END

FORTRAN NLSTIN
SUBROUTINE SPLINF(N,XjYpA_B_C,D]
CUBIC :$PLZNE INTERPOLATION
DIMENSION S(125)pH(22)JCA(ZZ)_X(I}gY(1)
DIMENSION A(1)pB(1)eC(1)wD(I}
I-1

NI-N+I
N1-N-1
H(NI)-O. ._

H(ll=X(3l-X(2)
H(Z)--X(3I+x(1)

H(3I=X(Z)-W(1)
DO 1 K=4,N

1 H(K)=Oe
DO 5 K=Z,N

5 S(K)'-H(K+I)FH(I|
NJ'N-I

O0 10 I'2pN
IF (I .EO. N) GO TO 12
H(NII--6.*((Y(I+I)-Y(I))I(X(I+I)-X(I))-(Y(I}-Y(I-1))I(X(II-W(I-1)

1)
GO TO 14

12 HINI)-O.
16 DO 15 J-1.N

VS 1521
VS 1522
VS 1523
VS 1524
VS 1525
V$ 1526
VS 1527
VS 1528
VS 1529
VS 1530
VS 1531
VS 1532
VS 1533
VS 1534
VS 1535
VS 1536
VS 1537
VS 1538
VS 1539
VS 1540
VS 1541
VS 1542
VS 1543
VS 1544
VS 1545
VS 1}_
VS 1547
VS 1548
VS 154q
VS 1550
VS 1551
VS 15_2
VS 1553
VS 1554
vS 1555
VS 1556
VS 1557
VS 155_

VS l_q
VS 1560
VS 1561
VS 1567
VS 1563
VS 1564

)VS 1565
VS 1566
VS 1567
VS 156B
VS 156_
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C

• H(J| -0.
IF (I .EO. N) GO TO 20
IF (J .LT, (Z-l) .OR. J .GT. (I÷1))
H(I-1) =X(1)-X (I-1)
H(I) =2.*(X(I+l)-X(I-1))
H(I+I),X(I+I)-X(I)
GO TO 15

20 H(N-Z)-X [N)-X (N-l)
H{N-t )--X (N) +X (N-?.)
H(N) =X (N-I)-X (N-2)

15 CONTINUE

II'I
CALL VMSEON(NJ,IZpHJ$_CA)
NJ-NJ-1

10 CONTINUE •

DO 25 I'ltN1
A(I) = (S(I÷I)-S(I) )I (6,*( X (I+l)-X(I )))
B(I)-S(1)/2°

GO TO 15

{(I)- (Y(I+I)-Y(I) )/(W (I+I)-X(1) )-(X( I÷l }-X (I) )*(2,_'$( I}+S(I+I) }I
16,

25 O(I)-Y(I)

RETURN
END

FORTRAN NLSTIN
FUNCTION SHAPLE(Y]
TO DEFINE CURVED LEADING EDGES
COMMONISHPLEI NLEgYSL ( 15 ),PAOL (14)|,_QL ( 16| _,CGL ( 16 ) pOOL [16 )
K"I

1 IF(Y.GE°YSL(K).AND.Y.LT°YSL(K+I]) GO TO 2
' K=K+I

IF(K.GE.NLE) GO TO 3
GO TO 1

2 SN-Y-YSL(K)
SHAPLE=AOL (K),_SMtt3+BOL (K)'_SMtSM÷COL (K)_,SM+DOL (Y)
GO TO 5

3 IF(Y.LT.YSL(1)) GO TO 6
K=NLE-1
Go 1"o z

4 K'1
Go TO Z

5 RETURN
END

FORTRAN NLSTIN
FUNCTIDN SHAPTE(Y)
TO DEFINE CURVED TRAILING EDGES
CONMONISNPTE/ NTE J,YST ( 15 ) eAOT (16), BQT ( 16 ) wCQT( 14 ),DOT [14}
K=I

1 IF(Y,GE,YST(K),AND,Y,LT.YST(K÷I)) GO TO 2
K=,K÷I

VS
VS
V$
VS
VS
V$
VS
VS
VS
VS
VS
V$
VS
VS
VS
VS
VS
VS
VS
V._
VS
VS
V._
VS
VS
VS
VS
V$
VS
VS
VS
VS
VS
V_
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

1570
1571

157Z
1573
1574

1575
1576
1577

1'_78
1579
1580
1581
1582
1583
1584
15@5
1586
151_7
1588
1589
1500
1591
1592
1593
1594
15(_fl
1596
15o7
1598
1599
1600
1501
1602
1603
1604
1605
1606
1607
160_
1609

1610
1611
1612
1613
1614
1615
1616
1617
1618
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ORIGiNAL ,,_._. |S

OF POOR QUALITY

C
C
C

2

4

5

]F(K,GE,NTE) GO TO 3 V$
GO TO 1 VS
SM=Y-YST(K) VS
SHAPTE-AOT(K)tsM*e3+BOT(K)tSM*SM÷COT(.K)eSN+DOT(K) V$
GO TO 5 VS
ZF(Y.LT.YST(1)) GO TO 4 VS
K=NTE-1 VS
GO TO 2 V$
K'1 VS
GO TO 2 VS
RETURN VS
END VS

LTHK tTNK22PLINKll VS
FORTRAN NLSTZN VS

SUBROUTINE DWASH VS
TO SET UP OOHNWASH COEFF, MATRIX ANn OBTAIN SOLUTIOH VS
* IP SHOULD BE CONSISTFNT WITH THE OESIRED MATRIX SIZE WITH A VS
MAXIMUM EOUAL TO 200. THE OIMENSION FOP GAMMA SHOULD BE IPeIP, VS
DIMENSION GAMMA(38025) VS
DIMENSION GAM(200) VS
PARAMETER IP=IQ5 VS
DIMENSION DO(lqS,195) VS
EOUIVALENCE (OO(lpl)pGAMMA(1)) VS
COMMON /DSLI CTP(bpZ)eCHORDT(6_4)_SCH(2OO)_LAT_CREFpBR_F2 VS
DIMENSION DMM(2OO)_AW(201)pCA(2OO)_BW(200) VS
COMMON /SCHEME/ C(2),X(15J41)pY(15,41)pSLOPE(15)pXL(Z,15)pXTT(41)pVS

lXLL(kl) VS
COMMON IGEOMI HALFSWeXCP(200)tYCP(200)eZCPf_OO)_XLE(lOO)eYLE(lOO)pVS

lXTE(lOO)_PSI(30)JCH(lOO)_XV(200)pYV(200)BSN(6_lSp2)jXN(2OOp2)eYM(2V5
200P2)mZH(200J2)BVZDTH(6pS)jYCDN(51)_SWEEP(lOO)tHALFB(b)_SJ(bp31_5)VS
COMWON IAEROI AMeBJCL(50)eCT(50)sCO(50)_CM(50) V$
COMMON ICONST/ NCSpNCWmMl(bpS)pMJWl(6pZ.5)pMJV2(bp2pS).NJU(69_)_ VS

1NFP(6)_NW(6_) VS
COMMON FCAMBF ICAMt6)_IM(6_lO)_XT(6,10_Z1)_AAM(6_10_20)_RBM(6_lO_ VS

120)_CCM(6_lO_20)_DOM(b_lO_20),YT(6_lO)_CLIRV(_lO)_CHN_(6_lO) VS
COMMON /EXTRA/ LPN(6)eNS(b)eICNLE(6)_ITWST(6)eIST(6)eNGRP_HFIGHT_ VS

1ATT_NC(6)_NWING(6)_IPOS(6)_IALP_DUMT(3_6_151_HALFBH(6] VS
COMMON/BETA/ GMAX(50)_WTG(50)_YTG(50)_ZTG(50)nB2eNCGpCTG(15)_STG(1VS

15)_IST_P_BK_RL_CFF VS
COMMON ILEFLPI YLEF(6_IO_2)_XNF(6_IO)tYNF(6_IOlm_NF(6plO)_XLF(6_IOVS

I_|,YLF(6,10_4),SLPI(6_IO) VS
COMMON /TWST1/ NYN(6)eYTS(6p21)_AY(6e20)eBY(6_20)pCCY(6eEO)pDY(6_ VS

120) VS
COMMONISHPLEI NLEeYSL(15)e_OLfl_)_BOL(14)_COL(16)_DOL(16) V$
COMMONISHPTEI NTE_YST(15)_kOT(14)_ROT(14)_COT(14)_OOT(14) V$
COMMONILOOP/KP,HALP_KALP_TANC2_CLDS_AL_CLII_ALPII_ALPA(I_| VS
COMMON IAJG/ ALP_JI_CP(2OO)_GAMP(2OO)_GA_(2OO)mGAMR(2001 " VS

I_GAMX(ZOO)_ZZCP(2OO)_DZY(ZOO)_BMR(6,50)_BML(6_50),CSU(50) VS
_ _M_ .ISS_/KASYM_NSU_R__LPANEL__IC_A_,NU_S_IAGVX_PT VS

1619
1620
1621
1622
1623
1624
1625
1626
1627
162B
1629
1630
1631
1632
1633
1634
1635
]636
1637
163B
1639
1640
1641

1642
1643
1644

1645
I_46
1647
1648
_64q
1650
1651
1652
1653
1654
1655
1656
1657
1658
165q
!660
1661
16621
1663
1664
1665
1666!
1667
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100q

1006

1010

19NAUGplBOgPBK,PISJlDIH_ALPINCpIRL,WTpPI,ALO_ALZ VS
.2jNCleNC2tIBLC VS

CO_MONIGOf TINP(6)_BREAK(6elO)JTFLP(6p§)eR]NC(6)pNAL(6) VS
1PYBR_AK(6PT)_DCDS(6P_)pDSIN(6JS)_IWZNGt6)_I_GLT(b)pIV(6)gLPANI(6) VS
1,ICAMT(6) VS

COMMONIGOSLI DF(bt51jYCN(6p4)pNLEF(6)tNVRTW(61pSNALPiSO)eCNALP(50)VS
lpALPH(50)tAUX(_pS)pCRW(6_5)eXTILT(6)_SLETH(6]pYCNTD(6) VS
ZpNVL1(b|tNVLE(6)pXCNTO(61pCTILT(_)tSWPP(6_)pRC(6,SO),XREF VS

1_U_(895)tSE(3,6plS)pNUR(6)_CVR(50)pCPAUG(2001
l_ALPBD(6_Z)_NX(b)_AL_DBR(6_Z)pALBDBL(6tZ)_"VPTX(6)

COMMON IFUSI XF(ZO)_XCF(20)pRF(20)eSNP(Sp20)gXLEF_XTEFpWARO(ZO)p
1NCUMpNFpNTpCSF(5_IO)_XAS(6)_NKF(5)_FO_FIO_KF_NTL,LWFeWXN_RDX_XU

COMMON /IN_UTI INPTtJPT
2 FORMAT (8F10.6)
3 FORMAT (8(6X, Z6))
7 FORMAT (11F10o5)

_ IP - 195
NPP'NALP
SS-SIN (_LP)
CS-COS (_LP)
IF(IALP.EO.1) S$-1.

IF(I_LP.EO°I) CS-1.
IF(IALP._O.1) C-_ TO 1001
I(.,1
KW'I
DO 1005 I'I_NCS

IF (ITWST(K).EO°1) GO
ALPH(I )'_LP+R ]NC (K)
IF(IWING(K) .NE.O °AND.
SNALP ( I )-SIN(ALPH(I ) )
CNALP (]),COS(ALPH (I))
GO TO 1010

YC-YL E (K_) IHALFB(K)

TO 1009

I.GT.IWING(R)) GO TQ 1006

IF(IWIN_(K).NE.O._ND.I.GT.IWIN(;(K)) GO TO 100_.

CALL TWIST (YCeATWeK)
AL PH ( I ) -AL P÷R INC ( K ) +ATW
SNALP (I)-SZN(ALPH(I) )
CNALP (I)-COS (ALPH (I) )

GD TO 1010
ALOH( I )-T INP (K) ÷ALP
SNAL P ( I I-SIN( ALPH ( I ) )
CNALP ( I)_COS (ALPH (I) )
KM-KN+I

IF(I,,NE,NS(K)) GO TO 1005

IF(NW(K_),EO,O) GO TO 100_
IF(K,EO,|) K_-KM+NS (K)
IF (K,GT,1) KM"KM÷NS (Y)-NS (K-l)

IF(I.[O,N3(W)) K"K÷I
CONTINIII:

166_
1669
1670
1671

1671
1673
167_

1675
VS 1676
VS 1677

VS 1678
VS 167q

VS 16B0

VS 1681
VS 1682
vs 1683
VS 16_
VS 1_B5
VS 16_6
VS 16_7

VS 16B_
VS 1&_9
VS 1690
VS 16_1

VS 169_

VS 1693
VS 169_

VS 16q5

VS 16_6

VS 1697

VS 16eB

VS 1699

VS 1700
VS 1701
V$ 1707
VS 1703

VS 170_
VS 1705
VS 1706
VS 1707

VS 1708
VS 1709
VS 1710

VS 1711
VS 1712
VS 1713
VS 171_

V$ 1715
VS 1716

2
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..._._,,,_._'_. [',_'Z_I_ ;,_

OF POOR QUALITY

_ C

/

SETTING-UP OF flOUNDARY CONDITIONS VS
NF2-2*NF VS
FO'O. VS
FIO'O. VS
GBO-O. VS
IF (KF .EQ. 0) GO TO 99 VS
FO-4.tPI*CS*RDX VS
FIO--B.*PI*SS*POX VS
CALL FALONE(EJCS,AWpCApGAN_A) VS
WRITE(JPT,2) (WARD(I),I'lgNF) V$
IF(KP.GT.1) GO TO 99 VS

VS
COMPUTE THE INFLUENCE COEFFICIENTS DUE TO THE PRESENCE OF THE VS
FUSELAGE, AND STORE ON FILE (02) * VS

V$
CALL VELFUS(LPANELpAV,BWpAR,LPANI,IWINGpNCIPDCOSeOSIN,NASYRpYBREAKVS

1,LPNgNSeI_GLTpNCeBREAK) VS
REVINO 02 VS
REWIND 04 VS
READ (03) (CPIII,I-lpLPANEL) VS

9q CONTINUE VS
IF(KP.EQ.1) REWIND 01 VS
_-NW(1,1} VS
J1-LWF÷I VS
IZ-1 VS
ZPNml V$
IF(NWI122t.EO.O) GO TO 12 VS
II'I+NSI1) VS
CHORD'CH(ll÷CH(II) VS
GD TO 13 V$

12 CHOeD=CH(1) VS
13 CONTINUE VS

CSD-DCOS(lpl) VS
SSO'DSIN(1,1) VS
ZB'O. VS
YB-RR_AKKlpl) VS
YBB-BREAK(I_I) V$
NCI"O V$
NC2-O VS
IF(NASY_.EO.O) GO TO 1370 VS
K2 - NC(1) V$
00 13711"leK2 VS
ZF(A_S(BREAK(ltI)).GT.O.O01) GO TO 1371 VS
NCI-I-1 VS

1371 CONTINUE VS

YE-YBREAK(lpNC1) VS
YBB-YB VS
NC2-NC(1)-NC1 VS
IF(NC1.EO.I} GO TO 1370 VS

1717
1718
171_
1720
1721
1722
1723
1724
1725
172b
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
173e
1739
174o
1741
1742
1743
1764
1745
1746
1747
1748
174_
1750
1751
1752
1753
175_
175_
1756
1757
175_
1759
17601
1761
1762
1763
1764'
1765
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1372

1370

NCll=NCl-1
O0 1372 I=19NCll

ZB=ZB+(YBREAK(1pI)-YBREAK(lpI÷I))_SIN(ltI+ll

YBB=YBB+(YRREAK(IJl)-YBREAK(1)I+I))eDCOS(IpI+I)
YB=YBREAK(Ipl)

CONTINUF
YBP=YB
YBBP=YRB
IF(KP,NE.1) GO TO 181
CALL _ING(AWgBN,LPANEL_I,BPLPANlpLAT,CSD*SSD*YBREAK,

1DCOSmDSINJlWINGpZRpYBJYqBplWGLTj_VpNCI_ZZCPgKFjBREA_)
181 CONTINUE

XC=(XC P(Z)-XLE ( ZZ ) )/CHORD
IF(ZCAM(I).EO.3) XCIXCP(1)
IF(ZALP,EO.1) 00 TO 1301
IF(ICAH8.EO.1) GO TO 1300

YKI=(YCP(1)-YN(1P1))I(YNflJ2)-YN(1P1))
XKI=XN(1,1)+(XN(lp_)-XN(I_I))eYK]
XI.(XKI-XLE(IZ))ICHORD
TS_=(XN(1p2]-XN(1P1))/(YN(1P2)-YN(lpl))
CALL ZCR(XCJYCP(1),CAMjICA_pX1,1,1,CHORD,DZOYgISTpTS_)

1300

1301

1231

DZY(1)=DZOY
GO TO 1301
YC-YLE(IZ)
XC=XCP(1]
'CALL 7CDX(XC,YC,CAHpDZOY)
07Y(1)=DZDY
CONTINUE
IF (IALP .E0o 1) ALPT=I.
IF [TALP.NE.1] ALPT-SNALP(IT)
K=I
IJ=l
JZ=_
N7-1
IF (NLEF
I_ (NLEF
IF (NLEF
IF(TJ.GE
CONTINUE
IF (IALP .FO, 1) CAH=O°
A_(J1)=ALPT_CSC-CAP*CNALP(IZ)
_v(Jl)-O.
WN'O°
IF (KF °EOo O) GO TO 1061
IF(KP,GTol) GO TO 50
READ (02) (DHH(LK)gLK=IpNTL)
REAO (0_) (GAM(LK)tLK=leNTL)
DO 1043 LK=ljNTL
KK=LPANEL÷LK

(K)*EO.I) JZ=I
(K).EO.I) NZ=2
(K)*EOoO) GO TO 1231
.MJWl(1jJZpl).AND.IJ°LE.MJW2(lpJZ91)) CAM=CAM+TFLP(191)

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
VS
VS
VS
VS
VS
VS
VS
VS
VS
V._
VS
V$
VS
V$
VS
VS
VS
VS
V$
VS
VS
VS
VS
VS
VS
VS
VS
VS
V._
VS
VS
V$
VS
V$
VS
VS

1766

1767
1768
1769
1770

1771
1772
1773
1774

1775
1776
1777
177_
1779
1780
17Pl
1782
1783
178_
1785
17P_
17_7
17_8
1789
1700
1791

1792
17n3
179_

17q5
17q6
1797
179_
17qq
1800
1801
1ROP
18_3
1_0_
1805

1806
1_07
180_
1809
1810
1811

1812
1813
181_
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ORK_INAL P,,_;_ 13

OF POOR QUALITY

1043
50

141
1041

BW(KK )-GAM(LK )
_W(KK).,DMM (LK)

CONTINUE
XO-XCP(1}
YO-YBB÷(YCP (1)-Y8)*CSO

ZO-ZCP (1)÷ZB+ (YCP (1)-YB)'I'S$D
WK-O.
CALL FUSVI_L (BtXOsYOtZOeVN_WI(.tGBOeOPO, C$DPSSD)
AW(J1)"AW(J1)+WN
IF(I(P.GT.I) GO TO 1041
DO 141 KKIIPLPANEL
AW(KK ) ,,AW (KV) ÷WKqWKN*CP (K_)
CONTINUE
IFfNALP,C,T,1) CA(1)-AW(J])
GAMB (Z)-ALPTVCSD÷WN

C WRITE(JPTp2) XCpYCP(1) _CAM
IF(NALP,GT.1} GO TO 182
IF (NAUG.EO.1) CA(1)-AW(J1)
IF{NAUG.EO.1) GO TO 182

DO 200 I'lJ,LWF
200 GAMMA (I)'-AW(141) IAW(1)
1BF. CONTINUE

IF(KP.GT.I) GO TO 51

WRITE (01| (AW(JJ)_JJ-lJlWF)
WRIT_ (01) (BW(JJ),JJ-I,1WF)

5] C_NT INUF.

IJ-2
NJ-LWF-1
LL-1
IY-1
KCH'I
ISTP'I

205 CONTINU_
KCHI I Z
CSD'OCOS(K, IPN}
SS0"0S IN( W J,IPN)
NN'NW(Kpl)
JZ'?
NZ-1
IF(NLEF(K),EO*Z ) JZ=l
IF(NLEF(K},EO.11 NZ'2
IF(KP.NE.1) GO TO 183
CALL WING ( AW, BW, LPJNE Lp IJ _BI, LPANlp LATt, CSDp $$D,YBREAKI,

10C0$ pDS INw IWI NGe ZBJ,YB_YBB,IWGLT, IV_,NClp ZZCPjKFP BREAK )
183 CONTINUE

IF(NW(Kj2).FO.O) C-D TO 1_
IF(K,EQ.1) II-KCH+NS(K)
IF (K.GT.1} II-KCH÷NS {K )-NS(K-I)

_ . CHOR O,_CH_LK_CH_)+C H( II )

V$ 1815
V$ 1816
V$ 1817
V$ 1818
V$ 181q
VS 1820
V$ 1821
V$ 1822
V$ 182_
V$ 1824
V$ 1825
V$ 1926
V$ 1827
VS 182R
VS 182q
VS 1830
VS 1831
VS 1932
V$ 1833
VS 1834
V$ 1935
VS 1836
VS 1837
VS 183_
V$ 183q
VS 1840

VS 1841
VF 1842
VS 1843
VS 1844
V$ 1845
V$ 1846
V$ 1847
V$ 1_48
VS 1840
VS 1_0
V$ 1051
V$ 1852
vs 1853
V$ 18_4
V$ 1_5_
VS 1856
VS 1857
VS 1858.
VS 1859
V$ 1860
VS 1861
V$ 1862
VS 1B63
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GO TO 16
14 CHORD-CH(KCH)
16 CONTINUE

XCo(XCP(IJ)-XLE(IZ))/CHORD
IF(ICAM(K).EOo3) XC-XCP(IJ)
IF(ISTP,GT.ZWING(KI,AND,IWING(K),NE,O) GO TO 1013
LCAH-O
IF (IALP .EO. 1) GO TO 1025
IF(ICAM(K).EO.2) GO TO 1305
NPmIJ

1015 YKI- (YCP (NP)-YN (NPt 1) ) / (YH (NP_ 2 )-YN (HP_ 1) )
XKI-XH (HPa, 1) + (XN (NPj?)-XN (HPt 1 ) )*YK1
XI,,(_K1-XLE ( I Z ) )/CHORD
TSW,, (XN (NP92)-XN (HP91) ) I (YN(NPp 2 )-YN (NP J 1) )
CJLL ZCR (XCp YCP (_P) t CAMlp ICAMJ, X19_ _ lwCHORI_pDTDYJ, ISTwT._W)
IF(LCAM.EO.O) DZY(ZJ)-D70Y
IF (LCAH .EO. 1) GO TO 1035
CAH-CAH1
GO TO 1020

1025 CAH-O.
GO TO IO

1305 YCuYLE(IZ)
XC-XCP (lJ)
CALL ZCDY(XCJYCpCA_,DZDY)
DZY( IJ ) ,,O?DY

1020 CONTINUE
IF(IJoGEot4JWI(K,JZ,LL)oAND.IJ.LE.I*JW2(KpJZPLL)) GO TO 18
GO TO 17

18 IF(LL.EO.NALtK)) GO TO 10
CAql..TFLP (K p LL ) +CAn
IF (NLEF(K).EO.1.AND.IJ.EO.MI4) CAHI'O.5'_TFLP(KeLL)+CA_
CAM=CAV1
GO TO lO

17 IF(HW(K,2).EO.O) GO TO lg
]F(NC(K).GT.1) GO TO 22
IF(IJ.EO°,t4.ANO.HLEF(K).EO.O) CA_..CAM+O. 5*TFLP (Kp LL )
GO TO 10

22 CONTINUE
IF(IJ.GT.LPANI(K).ANO.IJ.LE.LPN(K)) GO TO lg
IF(IJ,NE°PM) GO TO I0
KH"I
IF(K.GT.1) KH-N$ (K-1)+1
NCNeT J + (N$ (Y)-ISTP)'_NN (K s 1)÷(ISTP-KH)*NW (K p 2) +1

C WRITE (JPT,3) IJ_NC_,IZ
%C'(XCP (NCH)-XLE (IZ))/CHORD
IF(rCAM(K)oEO°3) XC=XCP(HCl 'l)
IF(ICAN(K),EO,2) GO TO 1310
NP=NCM
LCAM=I

VS
VS
vs
VS
VS
VS
VS
VS
VS
VS
VS
VS
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
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

186';
1865
1866'
1867
1868
1869
1870
1871

1RTZ
1873
1874

1875
1876
ln77
1878
1870
1880
1881
1882
18P. 3
1884
181_5
1886
1867
1888

1889
1800
18(_I
18_2
1803
1894
1895
1Pq6
18¢7
18q8
1800
lqO0
lqOl

1(102
1003
100 l,
1005
I_06
Ig07

1q08
lO. 09
1910
loll

.1912
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GOTO 1015
1310 XC-XCP(NC_)

YC-YLE(ZZ)
CALLZCOX(XC,YC,CAR1,DZDY)

: 1035 CONTINUE
CAN-O.fle(CAM+CAN1)
IF(TJ.GE.NJWI(KgNZpLL)oAND.IJ.LE.NJN2(KpNZ,LL)) GO TO 23
GO TO 19

23 IF (LL.EO.NAL(K)) GO TO 10
IF(IJ.EO._N.AND.NLEF(K).EO.O) CA_mCA_÷O._eTFLP(KpLL)

19 CONTINUE
IF(IALP°NEol) ALPTsSNALP(ISTP)
IF (IALP .EO. 1) ALPT-1°
GO TO 1014

1013 ALPTuSNALP(TSTP)
IF (IALP.EO.I) ALPT-I.
CAM=O.
IF(IALPoEOel) GO TO 1016
IF(ICAMT(K).EO°O) GO TO 1331
NP'IJ
NCAR'O

1016 YKI'(YCP(NP)-YN(NPpl))I(YN(NPp2)-YN(NPpl))
XKI"XN(NPJl)+(XN(NPp2)-XN(NPpl))*YK1
XI"(XKI-XLE(IZ))ICHORD
ICT-¢CAHT(K)
TSW-(xN(NPt2)-XN(NPpl))I(YN(NPp2)-YN(NP21))
CALL ZCR(XC_YCP(NP)pZRtICA_tX1,KJICTgCHOR_pD7_Y_ISTpTSW)
IF(qCA_o_OoO) DZY(IJ)sOZCY
IF(HCA_.EO.1) GO TO 1017
CAMmZR
IF(NW(Kp2).EO.O} GO TO 1331
IF(IJ.GT.LPANI(K)) GO TO 1331
IF(IJoNF.MN) GO TO 1331
KH'1
IF(K.GT,I| KH-NS(K-1)÷I
NCH-IJ+(NS(K)-ISTP)*NW{K_I)+(ISTP-KH)eN_(K_2)÷I
XC-(XCP(NC_t-XLE(IZ))ICHORD
IF(TCA_(K).EO.3) XC-XCP(NC_)
NP-NCH
NCAN-1
GO TO 1016

1017 C_I-ZR

1331 CONTINUE
IF(NLEF(K)oEOol) GO TO 1018
IF(IJ.G_°HJ_I(K_JZ_LL).ANO.IJ°LE._J_2(KeJZ_LL)) GO TO 60
IF(IJ.GEo_JMI(_eNZ_LL)oANDoIJoLE._J_2(KeNZ_LL}) GO TO 61
GO TO 101_

_1 CONTINUE

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
V$
V$
VS
V$
VS
VS
V._
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

1913

1915
1916
1917
1918
1919
1920
1921
1922
1923
lq_
1925
1926
1927

1929
1930
1931
1932
1933
1934
1935
1936
lq_7
]q3F
1939
1960
1941

1943

1944
1945'
1946

19_7
19_8
1949
1950
1951

1952
1953
10_4
1955
195_
1957
1958

1959,
1960
196Z

129



IF(IJ.EQ,MM) CAM=CAM÷O,5*TFLP(K_LL)
GO TO 1014

40 CONTINUE
IF(IJ,GT,LPANI(K)] CAM=CAM÷TFLP(KpLL)
GO TO 1014

lOle IF(IJ.GT.LPANI(K)) GO TO 1014
IF(IJ,EO.MM) CAN=CAM+O.§*TFLP(WmLL)

1014 CONTINUE
C BOUNDARY CONDITION

AWIJt)-ALPT*CSD-CAM*CNALP(ISTP}
GAHB(IJt-ALPT*CSD
BW(J1)-O,
WN=O.
IF (KF ,EQ. O) GO TO 10_2
IF(KP,GT,I| GO TO 52
READ (02) (OMMfLK),LK'_jNTL}
READ (04) (GAM(LK)PLKBlpHTL)
DO 1044 LK'lpNTL
KK=LPANEL÷L_
8W(KK)=GAM(LK|

1044 AW(KK |=OMM(LK}
52 CONTINUE

XO-XCP(IJ)
YO-YBR÷[YCP[IJ}-YB)*CSO

IO-ZCP(IJ|+ZB+(YCP(IJ}-YB}*SSO
WK=O.

CALL FUSVOL(_pXO*YQpZOtWN_WK,GBO_OpOPCSO,SSD}
AW(J1)'AW(J1}÷WN
GAMB(IJ)-GAMB(IJ)÷WN
IF(KP.GT,1) GO TO 1042
DO 1_2 KK'IpLPANEL

142 AW(KK)-AW(KK)÷WK*W_N_CP(_K}
10_2 CONTINUE

IF(KP.GT.I} GO TO 53
WRITE (01) (AW(JJ)_JJ=I,LWF!
WRITF (01} (BW(JJ)jJJ-I_LWF)

53 CONTINUE

C WRITE(JPTp2} XC_AW(J1}pALPTtCSD�CAMpCNALP(ISTP)
IF(NALP.GT.1 .DR.NAUG.EO.I} CA(IJ)-AW(J1)
IF(NALP.GT.I} GO TO 184
IF(NAUG.EO.1) GO TO 184

CALL VMSEOH (NJpIJmAW_AMMApCA|
184 CONTINUF

IF(IJ.GE.LPANI(K).ANO.IJ.LT.LPN(K)) GO TO 1117
IF(IJ.EO,_JWZ(K_IPLL)) LL-LL÷I
GO TO 1118

1117 NN-NW(K�_)

IF(IJ,EO,MJW2(KoZPLL)) LL=LL÷I
1118 CONTINUE

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
V$
V$
VS
VS
VS
VS
VS
VS
V5
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

z96e
1961
1oe 
1965
1066
$06T
1968
10_0
1070
1971
1072
1073'
1974
107_
1076
1077
lO7e
107o
lo8o
1081
1982

1983
1084
1085

1086
1087
1988
1989
1000
lO01
1902
1093
1004
1005
1906
1007
190_
1900
_OOO
2001
2002
200_
2004
2005
200_
?007
2008
2009
2010
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1220

1221

1113

1114
1116

1115

25

.IF(IJ,EQ,LPN(K),AND,IJ,LT,LPANEL) NN-NV(K+lpl)
IF (IJ ,LT, #H) GO TD 25
IF(NV(K_2),EO,O) GO TO 1220
IF(TJ,LE,LPANI(K)) GO TO 1221
IZO'IT+l
XLL(IY)-SSD
XTT(IY}-CSO
IY-IY+I
CONTINUE
IZ-Iz+I
MM-NM+NN

KCH-KCH+I
IST)'ISTP+I

,IF(IWIHG(K).NE.O.AND.ZSTP.EO.iIWING(K}+I)) GO
IFKIJ,EO.LPANI(KI.OR.IJ.EO.LPN(W)) GO TO 1113

IF(ISTP,FO.(N$(K)+I)) GO TO 1116
IF(YLE(TZ).LT.YBREAK(K,IPN)| GO TO 25
CONTINUE
NI-O
IF(NASYM,FO*I .AHD* IPN.LT,NC1) NI"I
IF(NI.EO.1) IPN-IPN+I
ZB-IB+KYBREAK(K,IPNI-YB)*D$1N(K,IPN}
YBB-YBB+(YBREAK{KjIPN)-YB)*DCDS(KoIPN)

YB-YBREAK(KplPN)
IF(IWING(K).NE.O.AND.ISTP.EO.(I_ING(K)÷I)}
IF(IJ.EO.LPANI(K).OR.IJ.EQ.LPN(K)) GO TO 1116

GO TO 1115
IF(IWGLT(K).EO.1) GO TO 1115
ZB-O.
YB-BREAK(KJl)
YBB-BREAK(Rpl)
IF(HASYM.EQ.1.AND.IJ.EO.LPANI(K)) YB-YBP
IF(NA_YM.EO.I.ANO.IJ.EO.LPANI{K)) YBB'YBBP
IF(IJ.EO.LPN(K).AND.K.LT.B) YB-BREAK(K+lpl)
IF(IJ.EQ.LPN(K}.ANO.K.LT.6) YBB-BREAK(W+Ipl}

IF(IJ.EO.LPN(K}) GO TO 1115
IF(ISTP.EQ.(NS(K)+I)} _0 TO 1115

IF(IWGLT(K).NE.2) GO TO 1115
ZB-YBREAK{K.HC(K)-2)*DSIN(K_I)
YBB-YBREAK(KpNC(K)-2)*DCOS(Kpl)
YB-YBREAK(K_NC(K)-2)
CONTINUE
IF(NT.NE.1) IPN-IPN÷I

IF(IJ.EO.LPANI{K).OR.IJ.EQ.LPN(K}} IPN'I
KH-O
IF(IJ,EO,LPANI(K),ANO,IJ,NE,LPN(K)) KHtl

IF(KH.EO.1.AND.K.EO.1) IZ-IZ-HS(K)
IF(KH.EO.1.AND.K.GT.1) IZ-IZ-NS(K)+NS(K-I)
IF(IJ.EO.LPN(K).ANO.NW(KgZ).NE.O) KHu2

TO 1113

Gn TO 1114

VS 2011
VS 2012
VS 2013
VS 2014
VS 2015
VS 201G
VS 2017
VS 2018
VS 2019
VS 2020
VS 2021
VS 2022
V$ 2023
VS 2024
VS 2025
V$ 2026
VS 2027
VS 2028
VS 2029
VS ?030
VS 2031
VS 203_
VS 2033
VS 2034
VS 2035
VS 20_
V$ 2037
VS 2038
V$ 203g
V$ 2040 _
VS 2061
VS 2042
V$ 2043.
VS 2064
VS 2045
VS 204E
V$ 2047
V$ 204P
V$ 204g
VS 2050
V$ 2051
VS 2052
VS 205_
V$ 205_
VS 2055
VS 2056

vs 2o5z
VS 205B
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IF(KH.EC.Z.AND.K.EO.[) IZ-IZ+N$(K]
IF(KH.EO.2.AND.K.GT.1) ZZ-IZ÷NS(K)-NS(K-1)
IF(KH.EO.1.ANO.K.EQ.I| ISTP=ISTP-N$(K)
IF(KH.EO,1.AND.K.GT.1) ISTPsISTP-N$(K|+NS(K-1)
IF(IJ.EQ.LPANE(K)) LL-1
IJ-IJ÷l
NJmMJ-1
IF(IJ.EO.(LPN(K)+I)) K-K+1
IF (IJ .LE. LPANEL) GO TO 205
IF (KF .EO. O) GO TO 207
O0 206 WJ=I,NTL
GAMB(LPANEL+KJ)=O.
CA(LPANEL+KJ]-O.
IF(KP.GT.1) GO TO 26
REAO (02) (AW(KK)jKK-1,LWF)
READ (04) (BM(KK),KK=I,LWF)

26 CONTINUE
AW(J1)'O.
BV(J1)-O,
IF (KJ °GT° NF} GO TO 91
KI-KJ
xS-XCF (KI I-XTEF
XR'xC F (KI)-XL EF
IF [KJ eEO° NF) RFL=O°
IF (KJ .NE. NF) RFL=XS/SORT(XStX$+R_RF(KI)_RF(KI)]
RFI-XS_(lo+PFL)
RFO-X_t(1.+YB/SORT(XBtXR+B*RF(KI|tRF(KIt])
WK--(RF1-RFO)#WKN/(4°tPI)
APT-SStRF(KI)_RF(KE)-(RFI-PFO)tFIOI(4.tP[)
AW(J1)-APT
C_(LPANEL÷KJ)=APT
GAM_(LPANFL÷KJ)=APT
IF(KP,GT,1) GO TO Z?
DO 143 KKml,LPANEL

143 A_(KK)=AW(KK)+WK_CP(KK)
91 CONTINUE

WRITE (01) (AW(JJ],JJ=IJLWF)
WRITE (01) (BW(JJIgJJ=I,LWF)

?7 CONTINUE
WRITE(JPTt2) AW(JE|
IF (NALP °GT, 1) GO TO 208
IF (qAUG .EO. 1) GO TO 20_
CALL VHSEON(NJ,IJgAWgGAM_A_CA)

208 NJ=NJ-1
206 IJ'IJ+l
207 CONTINUE

END OF SETTING-UP OF BOUNDARY CnNDITION$
NSO-NCS+NSUR

. WRITE(JPT*7) (XTG(I)tYTG(I)eTTG(I)_I=IJN$O]

V$
VS
VS
VS
V$
V$
VS
V$
V$
VS
VS
V$
VS
V$
V$
VS
V$
V$
VS
V$
V$
VS
VS
VS
V$
VS
VS
VS
V$
V$
V$
VS
VS
V$
VS
vs
VS
VS
VS
VS
VS
VS
VS
VS
V5
VS
VS
VS
VS

2060
2061
2062
2063
2066
2065
2066
2067
2068
2069
2070
2071
2072
2073
207_
2075
2076
2077
2078
2079
2080
2081
2082
2083
20B4
2085
2oe6
20eT
2088
20_9 L
2090
2091
2092
?09_
20q4
2095
2096
2097
2098
2099
2100
210_
2102
2103
7104
210_
2106
2107
210_
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OF POOR "_ : _ _......

C WRITE(JPTt2) {CH(I)BI=I_NCS|
C WRITE(JPTp2) (XLE(I)JI-1JNC$)
C WRITE(JPTP2) (XLL(I)pXTT(I)jI-I_NCS)

REWIND 02
00 lq5 I-1,LWF

195 DMM(II-GAMMA(I)
IF(KP,EO,1) CALL
DO lq6 I-lpLWF

196 GANMA(I)=DMM(I)
REWIND 02
IF(NAUG.EQ.1) GO TO 903
IF(NALP,EO,1) GO TO 185

q03 CONTINUE
O0 186 I=I_LWF
GANNA(I)=O,
GANP(I)=O,
READ(D2) (AW(K)pK=tsLWF|
00 186 J-I_LWF
GANP(I)=GAMP(I)-AW(J)*GA_B(J)

186 GAMMA(I)-GAMMA(I)-AW(J)*CA(J)
185 CONTINUE

C WRITE(JPTp?)(GAMMA(I)JI=IPLWF)
DO 115 I-lpLWF
IF(NALP,EO,1) GAMP(I)=GAPPA(I)

115 CP(I)-GAMMA(I)
CPAUG(2001=LWF
RETURN
END

C FORTRAN NLSTIN

C

C

INVN(OOpCPsAW_LATpNPPPLWFpIP_NAUGI

C
C
C
C

SUBROUTINE INVN(DOpCP_AWpLAT,NALPpN,IP#NAUG)
TO INVERT THE DOWNWASH COEFF, MATRIX
DIMENSION IPIVOT(2OO)pIWK(40O)

ABOVE REOUIRED FOR THE NASAILARC POUTINE NATINV,
DIMENSION O0(IPtIP)BCP(1)_AW(1)

SETDIM IS TO SET UP ARRAY TABLE FOR MATRIX IHVERSIONp
BE NEEDED IF OTHER ZHVERSZON ROUTINES ARE USED,

IA=IP
CALL SETDIM(DOPIAtIA)
IF(NAUG,EO,1) GO TO 2
IF(NALP.EO,1) GO TO 10

2 CONTINUE
REWIND 01
00 I I'I_N
READ(01) (AW(K)pK=I_N)
READ(01) |CP(K)wK=IjN)
DO 1 J-1,N

AND MAY NOT

V$
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

._V_,S_

210q
2110
2111
2112
2113
2114
2115
2116
2117
2118
211_
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
21_2
2133

2134
2135
2136
2137,
2138
213q
2140
2141
2142
2143
2144
21_5
2146
2147
2148
214q
2150
21_1
2152 _
2153
215_

21551
21_6
2157
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ORIGINAL P_,G_ IS

POOR QUALITY

101

102

5
10

15

103

20
25

DQ IS THE IqATRIX TO _E INVERTEO. AW IS A WORKING ARPAY, THE
INVEPTEO MATRIX IS RETURNED IN 00.

CALL HEMINV(DOpNp AW)
CALL MATINV(IA,N_DOjO#AW,I#DETERM#ISCALE_,IPIVOTJIWK)
IF (DETERM.NE.O.) GO TO 102
PPINT 101
FORNAT( w SINGULAR MATRIX, CANNOT INVFPT# STOP IN INVN")
STOP
CONTINUE
DO 5 I=IJN
WRIT_ (02) (DO(IpK}pK'IPN)

IF(LAT.NF.I) GO TO 25
REWIND 01
DO 15 I'I,N
READ(01) (AW(K}pK'%pN)
READ(01} (CP(K) j,K-1pN)
DO 15 J=I,N

DO{I,J )=CP(J)
CALL HEMINV(DOj, N9 AW )
CALL M_TINV(IAJN,DOJ, OJAWpleDETFRMJ. ISCALEJlPIVOTPIWK)
IF (OETERM.NE.O,) GO TO 103
PRINT 101
STOP
CONTINUE
DO _0 I=l_N
WRITE (02) fDOflsK |_K=lpN}
RETURN
END

FORTRAN NLSTIN
SUBROUTINE _ING (AWJ, BW_LPANEL_IJBBjLPANI_,LATpCSJSSJ, YK

ItDCpDSe IWING_ ZReYBeYBBbI_GLTelVeNC le 7ZCPpKFeBRF_A}_)

TO CALCULATE DOWNWASH C(]FFP. MATRIX OF _INGS DUE TO WINGS
DIMENSION AW(1) jL_ANI(1), IWING[I) pIWGLT(1)p IV(I }
DIMENSION BW(1) jZZCP(1) pWV(4) 9VW(4 )J.B_FAK(_el )
DIWFNS IDN W(2)eWI (2}eYKI6el)pDC (6el ]eDS(_,I) eV(2 }tV1(2)

VS
VS
VS
VS
VS
VS
V$
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

COMMON IGEOMI HALFSW, XCP(_OO)tYCP[2OO),ZCP(2OO),XLF(IOO}_YLE(ZOO),VS

1XTE(tOO)_PSI(3O)_CH(lOO)_WV(200)_YV(?OO}_SN(b_IS_21_XN(200_2)_YK{2VS
200_2)_ZN(200_2)_WIDTH(6_5)_YCON(_1)_S_EEP[IOO)_HALFB(6)tSJ[6_31_EIV_
COMMON IAEROI AM,B,CL(90},CT(5OI,CD(SO|_CM(50} VS
CO'NON /CONST/ NCS_NCW_I(6_5|_MJ_I(6_2pS}_J_2(6_5|pNJW[6_5}_ V_

1NFP(6)_NW(6_2| VS
COMMON /_XTRAI LPN(6)_NS(6)_ICNLE(6)_ITWST(6)_IST(6)_N_RO_HEIGHT_ VS

IATTeNC(6)tNWIqG(6)eIPOS(6)_IALPeDUMT(3e6_I_)eHALFBH(6| VS
LG=I VS
IF (NGRD .EO, 1) LG-2 VS
NASYM=YCON(50) V$
W1(1)=0, VS

215e
2159
2160
2161
2162
2163
2166
2165
2166
2167
2168
216_
7170

7171
2172
2173
2174
217_
2176
717_
217R
217q
21B0
2181
2182
21F3
21B_
21_5
21P6
21_7
21_B
21_
21_0
?lql
21q2.
21q3

21q_
21o_
21q_
21qq
2200

220!_
2202
2203
2204
2205
22O6
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41

40

20
21

V1(1)O0o
IPN-1
IP-1
81sB8
IZ-1
IVmX
IFK*I
K-1
NN-NV(KpX)
7AoOo
YA-BREAK(I_I)
YAA'BREAK(lpl)
IF(HASYH,EQ,O) GO TO 40
YA'YK(1PNC1)
YAAIYA
IF(_C1.EO,1) GO TO 40
NClltNCl-1
DO 41 J=leNCll
ZA-TA+(YK(KeJ)-YK(K_J+I))tDS(YjJ+I)
YAA-YAA+(YK(KjJ)-YK(K_J+I))tDC(KpJ+I)
YA-YK(Kp1)
CONTINUE
YAP-YA
YAAPmYAA
DO 16 JmlpLPANEL
NL*NW(Ktl)
COSD'DC(KpIPN)
SINO-D$(KtIPN)
V1(2)'0,
Vl(_)'O°
W(?)"O.
V(?)'O.
_V(3)'O.
WV(4)'O,
VW(_)'O*
VW(4)'O,
NI'J-IFF+I
ISN'I
IF (J.GT. LPANI(K)oaND.J.LE.LPN(K)) ISN-2
IF(J.GT.LPANI(K).AND.J.LE.LPN(K)) GO TO 20
GO TO 21
NL=NW(K,2)
CONTINUE
FN-NL
NK=NL
IF(J.GEeLPANI(K).ANDeJoLTeLPN(K)) _KwN_(Kj2)
IF(J.EQ.LPN(K).AND.J.LT.LPANEL) NK-NM(K÷lpl)
XI"_N(J,1I-XCP(I)
X2-XN(Je2)-XCP(I)

VS 2207
VS 220_
V$ 2209
VS 2210
V$ 2211
VS 2212
V$ 2213
VS 2214
VS 2215
V$ 2216
V$ 2217
V$ 2218
VS 221q
VS ?220
VS 2221
V$ 2222
VS 2223
VS 2224
VS 22?5
VS 222&
V$ 2227
VS 222@
VS 222q
VS 2230
V$ 2731
VS 2232
VS 2233
VS 2234
VS 2235
V$ 2236
VS 223?
VS 223_
VS 223q
VS 22_C
VS _241
VS 2242
V$ 2243
VS 2_4_
VS 22*5
v$ 22*6
US 2247
VS 22_
VS 22_
VS 225_
VS 22_
VS 225_
VS 22_3_
VS 2254
VS 275_
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X12- XN (Jp 2|-XN (Jp 1)
ZSN-2
IF (IV(K).EOol) ISM=I
IF {_ASYH,EO.I) ISH=I
O0 15 II-l_rSM
IF (II.EO.1) GO TO 2
N'I
GO TO 3

2 N"2
3 CONTINUE

00 15 KK"lpLG
K IG,,I I+KK-1
IF (KK ,EQ, 2) KIG-II÷KK
IF (AB3 (C3-COSD) • GT,O, 001) GO
IF (ABS (SS-SINO) , GT,O.O01) GO
IF(NC(KIoGT.1) GO TO 31
IF (IZ ,EO, 1 ,AND° KK eEOc

31 CONTINUE
P$-SZND
PC-CDS_
QS-SS
OC-CS
GO TO 35

30 PS-O.
PC-l,
OS=O.
0C-1.

35 CONTINUE
Y1Z-YN (Jj 2)-YN(JJ 1)
212=ZN (J_ 2}-ZNlJw 1) +Y12*P$
Y12"Y12*PC

1R

19

TO 31
TO 31

1) GO TO 30

YC=(-1.)**Nt{YBB+{YCP(Z)-YB)*OC)
Y1=YAA+(YN(Je_)-YA)*PC-YC
Y2-YAA+(YN(Jp2)-YA)*PC-YC
XYK-Xl*Y12-YleX12
TF (KK .EO. 1} GO TO 1B
ZC=-2.*(ZCP(I)+ZB+(YCP(I)-YB)*OS+HEIGHT)+ZCP(I)÷ZB+(YCP[I)-YB)*OS
FCON=I.
GO TO 19
ZC=ZCP(I)+ZB+(YCP(ZI-YBI*GS
7ZCP(I)=ZC
FCON=O.
CONTINUE
ZI=ZN(J,1)-ZC+TA+(YN(Jp1)-YA)eP_
Z2-ZN(JpZt-ZC+ZA+(YN(Jj2)-YA)*PS
XZJ_Xl*Z12-?l*X12
UCO_--Zl*Y12*(-ATT)*FCON
YZI-Yl*Z12-Zl*Y12
ALql=XYK*XYK÷X_J*XZJ+BltYZZ*YTI

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
V$
VS
V$
VS
V$
VS
VS
V$
VS
V$
VS
VS
VS
VS
VS
VS
VS
VS
V$
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
VS
VS
V$
VS
VS
VS
VS

2256
2257
2258
225q
2260

2261
226?
2263
2266
2265
2266
2267
2268
2269
2270
227I
227?
2273
22?4
2275
2276
2277
227e
227q
2280
2281
22P2
2283
22e4
22e5
22P_
22P7
22_8
228q
?2qo
2291
22q2
22q3
22_4
72q5
22q6
22q7
22_8
2299J
2300
2301
2302.
2303 _

230_
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25

15

14

RIBI=SORT(XI*XI+RI*YI*YI+BI*ZI*Z1) VS
RZgl-SORT(X2*X2+_I*Y2*Y2÷BI*Z2*Z2) VS
UUBl=(X2*X12+Bl*Y2*Y12+Bl*Z2*Z12)IR2Bl-(Y1*X12+Bl*YI*Y12+_1*Z1*Z12VS

23O5
2306
2307

1)1R181 VS 2308
G1Bl=(1.-XllR191)I(Yl*Yl+71*71) VS 230q
G281.(1.-X21R281)I(Y2*Y2÷Z2*Z?) VS 2310
F1-UUBI*(UCOM+WYK]IALB1 VS 2311
FZ--YZtG281+Yl*GIB1 V$ 2312
F3=-XZJtUUBllALB1 VS 2313
F4=Z2tG?B1-ZI*GIB1 V$ 2314
CKF=CH(IZ)*SN(K,MI_ISN)I(B.*FN] VS 2315
WV(KIG)-YleGIBleOC*CRF V$ 2316
VW(KIG)=-ZI*GIBI*OS*CKF VS 2317
IF [IP .EO. 1 .AND. KF .NE. O) F2--Y2*GZB1 V$ 2318
IF (IP •EO, I °AND° KF •NE, O) F4-Z2tG2BZ VS 231q
IF (KK ,EO, 2) GO TO 25 VS 2320
W(II)=(FI+FZ}tCH(IZ}*SNIKwMIpISN)/IR,*FN) V$ 2321
V{II}-(F3÷F4I*CH(IZ)*SN(KtMIgISN)I(8,*FN) V$ 232Z
W(III-W(II)*QC VS 2323
V(III-V(II)*OS VS 2324
GO TO 15 VS ?3?5
gl(II)=(F]+F2)*CH(IZ)tSN(WpMIpISN)I(8,*FN) VS 23?6
VI(II)=(F3+F4)tCH(IZ)*SN(K_MIJISN)I(B,tFN} VS 2327
WI(II)-WI(II)_CC VS 232F
VI(II)=VI(II)*OS VS 232q
CONTINUE VS 2330
AW[J}-W(1)÷W(Z)-WI(1}-WI(2)-(V(1)-V(2)+VI(1}-VI[2|) VS 2331
BW(J)-W(1)-W(2)-WI(1)+WI(2]-(V(1}+V(2)+VI(1)+VI(2}) VS ?332
KVW-O VS 2333
IF(IP.EO.I.AND.KF.NE.O) KVW-1 VS 2334
IF(KVW,EO,I,AHD,IVIK),EO,O} BW(J)=BWIJ)÷WV(1)-UV(2]-WV(3)_V(4) VS 2335

1-fVW(1}+VW(2)+VW(3}+VW(4}) VS 2336
IF(J,LT.NN) GO TO 17 VS 2337
IF(J•EO•LPANEL) GO TO 16 V$ ?338
IP'IP+I V$ 2339
IZ=IZ+I VS 2340
I_=IW+l VS 2341
IFF-NN÷I VS 2342
NN=NN+NK VS 2343
IF[IWING(K].NE,O •AND,IW°EQ•(IWING(K]+I)) GO TD 16 VS 2344

IFfJ,EO.LPANI(K),OR,J,FO,LRN(K]} GO TO 32 VS 2345
IFfYLE(IZI,LT,YK(K_IPN)] CO TO 17 VS 2366
CONTINUE V_ 23_7
NJ'O VS 2368
IF(NASYM,EO•I.ANO•IPN•LT,NC1) NJ=I VS 236q
IF(NJ,EO,I) IPN'IPN÷I VS 2350
ZA=ZA+(YKIKpIPN)-YA]tD$(KplPN) VS 2351
YAAuYAA+(YK(KjIPN)-YA)tOC(K,IPN) VS 23_2
YA-YK(KeIPN) VS 2353
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22
32

23

17

16

IF IIWZNGfK),NF.O.ANP.IW,FO.(IMING(K)_I)) GO
GO TD 23
IF (]VGLT(K).EO.1) GO TO 23
ZA'O.
YA-OREAKfK_I)
YAA-_REAKfK,1)
IF(NASYM.EO.1.AND.J.EO.LPANI(K)) YAmYAP
IF(HASYM*EOel*ANDeJ*EO*LPANI(K)) YAA'YAAP
IF(J.fO.LPN(W).AND.W.LT.b) YAuRREAK(K+lpt)
IF(J.EO.LPNfK)._ND.K.LT.6) YAAuBREAK(K÷I,1)
]F(J.EO,LeANIIK).OR.J.EO,LPN(W)) GO TP 23
TF (ZWGLT(K).NE,2) GO TO 23
ZA-YK(KeNCIK)-2)*DS(Kpl)
YAA-YK(K,_C(K)-2)eDC(Kel)
yAmYK(KpNC(K)-2)
CONTINUE
IFfNJ.NE.11 IPN-IPN+I
TF (J.EO.LPANlfK),OR.J.EO.LPN(K)) IPN-1
KH,.O
IF (J.EO.LPAHlfK).AND.J.NE.LPN(K ) ) KH-]
IF (KH. EO.1.AND.K.EO .1 ) IW..ZW-N$ (_)
IF (KH.EO.I°AND°K.GT.1) IW-IW-N$ (K) ÷NS (K-1 |
IF(J.FQ.LPANI(K)) IP-1
IF(J.EQ.LPN(K) ) IP'.I
IF (J.EO.LPN(K)) K'1_41
RETURN
ENO

TO 22 VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS,
VS
VS
VS
VS
VS
VS
VS

V$
VS
VS
VS
VS
VS
VS
VS
V_
Y$
V$

FORTRAN HLSTIN
SUBROUTINE UNFW (LPANEL_R1,AW,BW_NC1)
TO _ALCULaTE DOWNWASH COEFF° ON FUSFLAGE DUE TO WIN_S
DTWFNSIDN SF(IO)jCF(IO),AW(1)pWf4)p_U(1)
COMMDN IFUSI WF(20)tWCF(20)pRF(20)pSt_P(Sp_O)PWLEF,WTEF_ARD(20)p

1NCUMpNF_NT_CSF(5,10)pWA$(6)_NWF(_)_FOpFIO_KFpNTL_L_Fj_KH_RDXpWU
COMMON IGEDM! HALFSWpXCP(2OO)pYCP(2OO)JZCP(?CO)pXLF(IOO)pYLF(IOC),VS

lXTE(IOO),PSI(30)_CHtlOO)_YV(2OO)_YV(2OO)_SI_(6_I_2),X_(2OO_2)_YN(2V$
200_2)_ZN(200,2)_WIDTH(b_5)_YCDN(51)_SWEEP(lOO)_HALFB(6)eSJ(6_31eS)VS

COMHON ICDNST! NCS_NCW_MI(6_5)_MJWI(6,2_5)_MJW2(6,2_5)_NJW(6,§)_ V$
1NFPf6)_NW(6_2) V_
CDMHDN I_XTRAI LPNf6)_NS(6)_ICNLE(6)_ITWST(6)_IST(6)_NGRD_HEIGHTe VS

1ATT_NCf6)_NWING(6)_IPDSf6)_IALP_DU_T(3_6_lS)_HALrBH(6) V$
COMMONI_DI TINP(6)_BREAK(6_IO)_TFLP(6*5)_RINC(6)_NAL(6) VS

I_YBREAK(b_7),DCOS(6_5)eDSIN(6_5)_I_ING(6)_IWGLT(6)_IV(b)_LPANI(6) VS
I_ICAMT(6) VS

DATA W l_*O°l V$
PI=3.361_9265 VS
REWIND 03 VS
LG=Z VS
IF (NGRO .EO. 1) LG=2 VS

2354
2355
2356
2357
23_8
2359
236O
2361
2362
2363
2364
236_
2366
2367
2368
2369
2370
2371
2372
2373
2374
237_
237_
2377
2378
2_7_
2380
2381
2382
23P3
23_4
23P5
2386
23B7

2588
23PQ
25_0
23_1
23_2
23q3

23q5
23q6
23q7
23q_
23_q
7400
2401
2402
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41

42

411

4O

THlwSNP(Sp20) '.
NHlmSNP(Splq)
DO 1 I-lJNCUM
IF (NH1 oNE, 0 .AND,
FIII-NH1
FCUMwNCUM-NH1
PP-PI-TH1
TP-TH1
GO TO 42
FI-I
FCUM-NH1 '
PP-TH1
TP-O,
CONTINUE
T-(2,VFI-I,)#PPI(Z**FCUM)4TP
CF(II-COS(T)
SF(I)-SIN(T)
KCONwNF+I
KC-HCUM
DO § I'lpKCON
IF (I .EQ, KCON} KC-1
IP'I
IPN-I
IW-1

K-I
IZ-1
IFF-I
NN-NW(K,I)

ZA-O,
YAmBREAK(K_I) _
YAA'B'REAK(Kpl) ....
IF (NASY_ ,EO, O) GO TO 40

YAmYBREAK(KjNC1)
YAAIYA
IF (NC1 ,_0, 1) GO TO 40
NCll-NCl-1
DO 411 J-1,NCll

I .LE, NH1) GO TO 41

IA-ZA÷(YBREAK(KjJ)-YBREAK(KjJ+t))_DSIN(KpJ+I)
YAA-YAA+(YBREAK(KpJ)-YBREAK(K_J÷I))*DCOS(KpJ÷I)
YA'YBRFAK(K,I)
CONTINUE

YAP-YA
YAAP-YAA
O0 10 JnlgLPANEL
ISN'I
NL-NW(K,I)
COSO-OCO$(K_IPN)
$IND=DSIN(K_IPN)
MI-J-IFF÷I

VS 2403
VS 2404
VS 2405
VS 2406
VS 2407
VS 2408
VS 2409
VS 2410
VS 2411
VS 24)2
VS 2413
VS 2414
VS 2415
V$ 2416
VS 2417
VS 2418
VS 2419
VS 2420
VS 24?1
VS 2¢22
V$ 2423
VS 2424
vs 2425
VS 242&
V$ 2427
VS 242P
VS 2429
VS 2430
V$ 2431
VS 2432
VS 2433
VS 2434
V$ 2435
VS 2436
VS 2437
VS 2438
V$ 243Q
VS 2440
VS 2441
VS 2442
V$ 2443
VS 244_
VS 2445
VS 2446

V$ 2447
VS 2448
VS 244q
VS 2450
V$ 2_51

139



22

23

18

19

IF (J ,GT, LPANI(K)
_F (J .GT, LPANI(K)
CHORD-CH(;7)
FN'NL
NK=NL
IF(J ,GEe LPANI(K)
ZF(J ,EQo LPN(_)
DO 15 KI"IpKC
ZF (] .EO, KCON) GO TO 22
X-XCF ( I )
Y',RF (I) _SF (KI)
ZeRF (I)_CF (KZ)
GO TO 23
X,,XL EF
Y'O.
Z'O.
CONTINUE
Xl'.XN (J_ 1)-X
X2"X_( J_,2)-X
X12-XN (Jp 2 )-XN(Jp 11
I$N=2
IF (IV(K) .EO. 1) ISH-I
IF (NASYR .EQ. 1) ISNel
DO 15 II=I_ISM
FCP=I.
IF (IZ °EO. 2) FCP--I.
_(II)=O.
V(II+2)=O.
DO 15 KK-I_LG
PS'SIN0
PC'CO_D
Y12"YN(Jp 2I-YN( Jp 1 )

,AND, J *LE* LPN(K)) ISN=2
• ANDo J .LE, LPN(K)) NL=N_(K_2)

,AND. J .LT. LPN(K)) NK=NW(K,2)
,AND. J .LT. LPANEL) NK-NU(K÷I,I)

Z|2-ZN(Jp2)-ZN(J_l)+Y12*PS
Y12-Y12tPC
YC'YtFCP
YluYAA+(YN(J_I)-YA)_PC-YC
Y2-YAA+(YN(Je2)-YA)_PC-YC
XYK-XltY12-Yl¢X12
IF (KK ,EO, 1) G_ TO 18
ZC--2.#(Z+HEZGHT}+Z
FCON-I°
GO TO 19
ZC'Z
FCON'O,
CONT]NUE
ZI"ZN(JtlI-ZC+ZA+(YN(JplI-YA)_PS
Z2"ZN(J_2)-ZC÷ZA+(YN(Je2)-YA)tPS
XZJ'XltZ12-ZltX12
UCON=-ZltY12*(-ATT)_FCON

VS 24S2
VS 2453
VS 2454
V$ 245S
VS 24S6
VS 24S7
VS 245_
V$ 24S9
V$ 2460
V$ 2461
VS 2462
VS ?463
VS 2464
VS 2465
VS 2466
VS 2467
VS 246B
VS 246q
VS 2470
V$ 2471
VS 2472
VS 2473
VS 2_24
VS ?_7_
VS 2476
V$ 2477
VS 242_
VS 247q
V5 24_0
VS 24P1
VS 24_
VS 2483
VS 24_4
VS 24_5
v$ 24P_
VS 24_7
VS ?4ep
vs 2_
vs 24qo
VS _4q_
VS 2402
VS 24_3
VS 74_4
VS 24q5,
VS 2496
VS 2497
VS 2498
VS 249g I
VS 2500
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ORIGtr-j[_L F;:',;_,2 ,;5

OF POOR QUALITY

YZI-YI*Z12-Zl*Yt2 VS 2501

ALBI=XYKeXYK+XZJtXZJ+BI*YZIeYZI VS 2502_
RIBI-SORT(XliXI+BI*YI*YI+BI*ZI*Z1) VS 2_03
RZB1-SORT(XZeXZ+B1eYZtY2*B1*Z2*Z2) V$ 2504

UUB1-(XZeX12+BltY2eY12+Bl*Z2*712)IRZBI-(XleW12+BltYleY12+Ble?le712VS 2505
1)IR1R1 V$ 2506

G181.(1.-XllR1BlII(YleYt÷ZleZI) VS 2507
G281,(1,-X21RZB1)I(Y2*Y2_ZZtZ2) VS 2508

F12-UUBlt(UCOH+XYK)I_LB1 V$ 2509
G121-Y2_G281÷Yl_G181 V$ 2510
IFIIP,EQ,1,ANO,IV(K),EO,|) G12--Y2_G2B1 VS 2511

IF (I ,EO, KCON) GO TO 30 V$ 2512
F13-UUBl*XZJIALB1 V$ 2513
G13=Z2*G2B1-ZI*GIB1 V$ 2514

IF(IP,EO,1,AND,IV(K).EO,1) G13-Z2_G281 V$ Z515
F1--F13*SF(KI)*FCP÷F12_CF(KI) V$ 2516
F2-G13eSF(KI)eFCP+G12_CF(KI) V$ 2517
GO TO 17 VS 2518

30 F1-F12 VS 251q

F2-G12 V$ 2520
17 W(II+Z)-W(II÷?)+(FZ÷FZ)eCHORO_SN(K_MIpISN)/(F,tFN) V$ 2521

IF (IP. ,NF, 1) PD TO 16 V$ 2522
G12--Y2eG2B1 VS 2523

G13-Z2*G?81 V$ 2524
F2-G13e$F(KI)tFCP+G12*CF(KI) V$ 2525
IF (I eEO. KCON) F?-G12 VS 2526

16 W(II)-W(II)+(F]÷F2)_CHORDtSN(KpMIpISN)/tR,tFN) V$ 2527

IF (I .EO. KCON) GO TO 15 V$ 2528

AW(KI)-W(It÷W(2) V$ 257q

BW(KI)-W(3)-W(4) V$ 2530

15 CONTINUE V$ 2531

IF (I .EO. KCON) GO TO 25 V$ 253?
WRITE (03t (AW(KK)pKK-I,NCUM) V$ 2533
WRITE (03) (BW(KK)wKK-I_HCUM) V$ 2536

GO TO 26 V$ 2535
25 AW(J)-W(1)+W(2) VS 2536
26 CONTINUF VF 2537

IF (J ,LT, NN) GO TO ?T V$ 2538
IF (J ,EQ, LPANEL) GO TO 10 vs 253o
IP-IP+l V$ 2560
IZ'IZ+l V$ 2_41

IFF-NN+I VS ?542

NN-NN+NK V$ 2543
IW-IW÷I V$ 2544
IF(IWING(K) oNE. 0 oAND. IW .EOo (IWING(K)÷I)) GO TO 14 V$ 2565

IF (J oEQo LPANI(K) .OR, J oEO, LPN(KI) GO TO 32 V$ 2546
IF (YLE(IZ) ,LT. YBREAK(KeIPN)) GO TO 27 V$ 2547

14 CONTINUE V$ 2548

NJ-O VS 254q
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IF (NASYM .EQ, 1 .AND. IPN .LT. NC1) NJ-1
:IF (NJ .EO. 1) IPN-IPN+I

Z_'ZA+(YBREAK(K_IPN)-YA|#OSIN(KgIPH)
YAA-YAA÷(YBREAK(K,IPN)-YA)*DCO$(K#IPN)

YA=YBREAK(KjIPN)
IF (IWING(K).NE.O .AND. IW.EQ.(IWING(W|+I]) GO
GO TO 53

52 IF [IWGLT(K) .EQo 1) GO TO 53

32 ZA=O.
YA=BREAK(_tl)
YAA=BREAK(K,I)

: IF(NASYNeEO.t.AND.JeEOeLPANI(K)) YA=YAP
IF(NASY_.EO.I.AND.J.EQ.LPANZ(K)] YAA-YAAP
IF(J.EO.LPN(K).AND.K.LT.6| YA=_REAK(K+I_I)
IF(J./Q.LPN(K).AND.K.LT.6) YAA=BREAK(K+I,1)
IF |J oEO. LPANI(K) .OR. J .EO. LPN(K)) GO TO 53
IF (IWGLT(K) .NE. 2) GO TO 53
ZA=YRREAK[KtNC(K)-2)_D$IN(Kp_]

YAAuYBREAK(KjNC(K)-2|*DCOS(KJl)

.YAmYgREAK(KpNC(K)-2)
53 CONTINUE

" IF (N_ .NE. 1) IPN-IPN÷I
IF (J .EO. LPANI(K) .OR. J .EO. LPN(K)} IPN=I

27 KH-O
IF (J .EO. LPANI(K) .ANO. J .HE. LPN(K]) KH=Z
_F (KN eEOc _ eANO. K eEOe I) IW=_-NS(K)
IF (KH .EO. 1 .AND. K .GT. 1) IWaIW-NS(K)+NS(K-1)

" ZF(J.EG.LP_NI(_)) IP=]

IF(J.EQ.LPN(K)i IP=I
_0 IF(J .EO, LPN(K)} K=K+I

: IF (I .HE. KCON) GO TO 5

: :_RITE (0_) (AW(KKImKK=ltLPANEL|
5 CONTINUE

REYURN

:END
FORTRAN NLSTINC

TO 57

VS 2550
VS 2551
VS 2552
VS 2553

VS 2554
VS 2555

VS 2556
VS 25_7

VS 25_8
V$ 755q
VS 2560
VS 2561
VS 2562
VS 2563

VS 2564
VS 2565
V$ 2566

VS 25_7
VS 25_B
VS 256q
VS 2_70

VS 257]

VS 2572
VS 2573
V$ 2_74

VS 2575
VS 2576

VS 2577

VS 257B
VS 257q
V$ 25_O

V$ 75e1
VS 2582

VS 2583

VS 25B4
V$ 25_

2506
2587
2_8n
25e9

7500
?_ql
2592

25q3
25q4
25¢5
2596
2597

2599

., .SUBROUTINE VFLFUS (LPANEL,AWpCWeAMpLPANleIWINGpNC1PDCOSJOSINeNASYPVS
1jYKtLPNpNSJIWGLTpNCp_REAK) VS

. TO MANIPULATE VELOCITY COMPUTATIONS DUE TO FUSELAGE VS
DIMENSION _PEAK{6,1) VS
OI_ENSION DCOS(6tIlgDSIN(6p])pYK[6pl),LPN(1)pNS(1)pIWGLT(1)jNC(11VS

DIMENSION AW(1)_BW(20)_CW(1)_SSF(5_IO)_DW(50),t. PANI(1)_IWING(1) VS

COMMON IGEOMI HAL_SW_XCP(?O0)_YCP{200)_ZCP(Z00)_WLEI100)_YLEI100)tVS

ZXTE(1OOI_PSI(30),CH(1001,XV(200),YV(200),SN(6,15_2}_N(200,21_YN(2VS
200_2),ZN(200_Z)_WIDTN(6_5)_YCON(51]_SWEEP(lOOI_NALFD(6)_SJ(6_31_5|VS

COMMON ICONSTI NCS_NCWeMII6_5),MJWII6p2eS)_NJW2(6eS,5)_NJWI6_5),NFVS
1P(b)tNW(6_2} VS

COMMON IFUSI XF(20)_XCF(2OI_RFI2OI.SNP(5_2OI_LEFmXTEF_ARD(20)_ VS

1NCUM,NF_NT_CSF(5_IO)_XAS(_|_NKF(S)_FO_F__O).KF_TL,LWF_WKN_ROX_XU VS r
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F;:C;':_ IS

REWZnO 02
REWZND 04
Bmle-AM*AH
P1-3.14159265
THI-SNP(5J20)
NH1-SNP(Sjlq)
NTLtNTeNF
NGsNF
00 ? I-lpNT
FItI
O0 ? KIleNCUN
IF (NH1 .HE. 0 ,AND, K ,LE, NH1] GO TO q
FKtK-NH1
FCUM-NCUP-NHI
PP=PI-TH1
TPITH1
GO TO 11

9 FKIK
FCLIN=NH1
PPsTH1

TP=O.
11 CONTINUE

TA=f2,_FK-I,)*PPI(2,*FCUHI+TP
2 SSF(IJK)-SIN(FI*TA)

It=l
ISTPI1
HHINW(1,1)
NN-NW(lwl]
IPNI1
L-1
ZB-O.
YB'RREAK(I_Z)
YBB-BREAK(I_I}
IF(NASY_,EO,O) GO TO 6
YB=YK(lpNC1)
YBRmYB
IF(NCleEOoZ) GO TO 6
N11=NCl-1
00 7 I=lpNll
ZB=7B+(YK(I_I]-YK(I_I+I))tDSIN(lpI÷I)

7 YBB'YBR+(YK(lpI)-YK(lpI÷I))#DCOS(I_I+I)
YB=YK(I_I)

6 CONTINUE
YBPmYB
YBBP=Y6B
DO I IIlpLPANfL
CSD=OCOS(LpIPN]
SSO=DSIN(LJIPN)
X'XCP(I)

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
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
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

2599
2600
2601
2602
2603
2604
E605
2606
7607
2608
2609
2610
2611
2612
2613
2614
261_
2616
2617
2618
261_
2620
2621
2622
2623
2624
2625
2626
2627
2628
262q
2630
2631
2632
2633
2634
26_5
263_
2637
2670
263¢
26_0
26_1
2642
2643
2664
2645
2646
2647
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Y=YBB + (YCP { I)-YB ) wwCSD
Z=ZCP (T)+ZS+(YCP( I )-YB)'_SSD
CW(1}'O.
CALL UNWF(B.X_Y.ZpAW. CW_CSD_SSD)
WRITE (02) (AN{K)jK'IjNTL)
WRITE (04) {CW(K) JK'lwNTL)
IF(I ,GEeLPANI(L }.AHDeZeLTeLPN(L ) ) NN=NW(Lp2)
IF (I, EO,LPN (L). aNO. I, LT,LPANEL } NN-NW(L÷lJ, 1)
IF(I,LT,MM} GO TO 8
Iqq=MN÷NN
ISTP=ISTP+I
IZ"IZ÷I
IF (IWING( L ) .NE,O,AND. ISTP,EO, (TWING(L)+1) ) GO
IF(T.EO,LPANIIL)*OR*T.EQ*LPN{L)) GO TO 33
IF(ISTP.EO,(NS(L)+I)) GO TO 36
IF(YLE(ZZ).LT.YK(L.ZPN)} GO TO 8

33 CONTINUE
NI=O
IF (NASYM. EO.1. AND. IPN, LT.NC1) NI=I
IF(NI.EOol) ZPN=IPN+I
ZB-ZB÷(YK ( Lp IPH )-YB )*DSIle ( Le ]PN )
YBB=YBR+ (YK (L p I PN)-YB) _'DCOS (L_ I PN)
YB-YK (L, ]PN)
IF (IWING(L),NE,O,AND, ISTP, EO, (IWING(L }+1) } GO
IF(I.EO.LPANI(L).OR.I.EQ.LPN(L)) GO TO 36
GO TO 35

34 IF(IWGLT(Lt.EO,].I GO TO 35
36 ?B-O.

YB=BREAK(Lpl)
YBB=BREAK (L, 1)
IF(NASYM,EO,I,kND,I,EQ,LPANI(L}} YS-YSP

IF(NASYM, EO,1,AND,I.EO.LPANI( L}) YBB-YBBP
IF (I, EO,LPN(L ),AND,L,LT,t. ) YB=BREAW(L÷lpl}
IF (I, FO,LPN (t), ANO,L,LT,6) YBB-BREAK(L+I,1}

IF(I.EO,LPN(L)} GO TO 35
IFfISTP.FO,(NS(L)+I)) GO TD 3_
IF(IWGLT(L),NE,2) GO TO 35
Z8-YK (LJ,NC(L)-2)eDSIN (L,I)
YBB-YK (L•NC (L)-2 }_OCDS (L_ I )

YB=YK (LwNC(L)-2)
35 CONTINUE

IF(NI,NE,I} I PN,I pN4.1
IF(I,EO,LPANI(LI,ORoI,EQ,LPN(L)) IPN-1

8 KH=O
IF (I oEQ.LPAN1 (L).AND. 1 .NE,LPH (L) } KH-1
IF (KH. EO°I.AND.L, fO ,1) IZ-IZ-NS (L)
IF (KH.EO,. 1. AND. L. GT • 1} TZ-IZ-NS (L } ÷NS (L-I)
IF (I,EO,LPN (L),AND,NW (L e2 ),NE,O) KH-2
IF (KH.EQ.2. AND,L, EQ,1} IZ-IZ+HS(L)

TO

TO

33

34

VS
VS
VS
V$
VS
VS
V$
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
VS
VS
V$
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
v$

2668
2669
?650
2651
2652
26531
2656
2655
2656
265?
265_
2659'
2660
2661
2662
2663
?666
2665
2666
2667
2668
2669
2670
2671
2672
26?3
2674
2675
2676
2677
2678
2579
2680
2681
2682
_683
26_6
2685
2686
268_
2688
?689
2690
26q1'
2692
2693
2696,
2695
2696
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- ¢

IF(KHoEO.Z.ANO.L.GT.1} IT-IZ+NS(L)-NS(L-1)
IF(KH.EO.1.ANO.L.EQ.1) ISTP-ISTP-NS(L)
IF(KH.EO.I.AND.L.GT.1} ISTP-IST_-NS(L)+NS(L-1)
IFII.EQ.LPN(L)) L=L+I

1 CONTINUE
CALL UNFW (LPANEL_B,AW,DW,NCl),
DO 5 I=IJNT
REWIND 03
N=I
DO 10 J-lpNF "
JJ-J
00 15 K'I_LPANEL
READ (03) (RW(KK)pKK-lpNCUM)
READ (03) (DW(_K]jKK=ljNCUM}
AN'O*
BN-O.
DO 20 KK-19NCUM
IF(_H1.NE.O.ANO.KK.LE.NH1) GO TO 12
FCUM=NCUM-NH1
PP=PI-TH1
GO TO 13

12 FCIIN-NH1
PP-TH1

13 CONTINUE
BN=BN+DV(KK)*SSF(I_KK)*PPIFCUM

20 AN=AN÷BW(KK)*CSF(I,KK}#PPIFCUM
AN'AN#2,1PI
BN'BN_Z,IPI :
CW(K)-BN_RF(J)**(I÷I)

15 )=AN*RF(J)**(I+I}
FUSELA (NG_BWpNpJJeXASpXTEF_XF_WCFpRFpP,SHP,NKF)

26

25

10
5

AW(K
CALL
00 25 KK=lpNTL
NI=( I-1)*NF+I
N2-I*NF
NB=KK+LPANEL
IF (KK ,GE, N1 ,AND, KY
AW(NB ) "0.
CW(NB )'0,
GO TO 25
NK=KK-NI+I
AW(NB )IBW (NY)

CW(NB)-BW(NK)

CONTINUE
WRITE (04) (CW[K)_K"leLWF)
WRITE (02) (AW(K)pK=IpLWF)
CONTINUE
RETURN
END

FORTRAN NLSTIN

,LE, N2} GO TO 26

VS
V$
V$
VS
VS
VS
V$
VS
V$
V$
VS
VS
V$
VS
VS
V$
VS
VS
VS
VS
V,C;
VS
VS
V5
VS
VS
V5
VS
VS
VS
VS
VS
VS
V5
vS
VS
VS
VS

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

2697
2698
2699'
2700
2701
2702.

P
2703
2704
2705
2706
2707
270_.
2709
2710

7711,
2712
2713
2714
2715
2716
2717
2?!B
271q
2720
2721
2722
2723
272_
2725
2726.
2727
272B
272_
?730
2731
273?
2733
27_6

273_
2737

277q

2740
2741
274_

2743
274_
2745
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15

20

12

SUBROUTINE F_LONE(B_CS�AW�CA,G_NMA] VS 2746
TO CALCULATE THE SOtlRCE DISTRIBUTION FOR THE FUSELAGE VOLU_E VS 2747

EFFECT VS 2748
DIMENSION AW(1)pCA(1),GAMMA(1) VS 274q
COMMON IFUSI XF(ZO)pXCF(20)pRF(20)pSNP(5,20)_XLEFjXTEFp_ARD(ZO)* VS 2750

1NCUM,NF,NTJCSF(5,ZO)_XAS(6)pNWF(5),FO, FZO,WFwNTL�LWFJ_N_ROX'XZ VS 2751 I
N=O VS 2752

P1=3.141_9265 VS 2753
NI=NF VS 2754
NFI=NF÷I , VS 27_5

S=YTEF_XLEF VS 2756,
00 5 I-1,NF VS 2757
lJ=I VS 2758
WS'YCF(IJ)-XTEF VS 27_9

IF(I.EO.NF) RFL'O. V$ 77_0 e
IF(I.NE.NF) RFL=XS/SORT(XSeXS+R*PF(IJIePF(TJ)) VS 2761
CALL FUSELA(NZ�AWpNpIJpXASp xTEFpXF*XCcpRFsSpSNPtNKF) V$ 2762
XD=XCF(Ij) VS 2763
XEF=XCF(IJ)-XLEF VS 2764
AW(NF1)=-SLOP(XD)_CS-(RFL-XEFISORT(XEFeXEFe_*RF(IJ)_RF(IJ))) VS 2765,

leFO/(4,ePI) VS 2766

IF(I.NE.t) _0 TO 10 VS 2767
DO 1S K=I,NF V$ 2?68
GAMMA(K)=-AV(K+t)/AW(1) VS 2769'
NJ'NF-1 VS 2?70
GO TO 5 VS 2771
CALL VMSEON(NJ, IJpAW. GA_A,CA) VS 2772

NJ=NJ-1 VS 2773
CONTINUE VS 2774_

O0 12 I=I,NF VS 2?75
WARD(I)=GAMMA(1) VS 2776
RETURN VS 2777

END VS 2778
LI_K LINK33JLINKE2 VS 2779
FORTRAN NLSTIN VS 27_0

SUBROUTINE SDLUTN VS 2781
TO MANIPULATE AND OBTAIN THE TOTAL AERODYNAMIC RESULTS VS 2782
DIMENSION GAMMA(101OS) VS 7783

DIMENSION AW(2OO)pCA(ZO1)pOPM(50) VS 2784

COMMONILOOPIKRpNALPpKALPpTANC?pCLDS,ALtCLII_LPIIpALPA(15) VS 2785
COMMON /DSL/ CTP(6pZ)pCH_PDT(6_4)_SCN(2OO)_LATeCREF_BR_F_ VS 2?Pb
COMWONIGDI TINP(6).BREAK(6,10)pTFLP(_),RINC(6)_NAL(_) V$ 27_7

leYBREAK(6,7)_DCOS(b_5)_OSIN(b_5)_I_ING(6)*IWGLT(6)_IV(&)eLPANI(6) VS 2788
I_ICAMT(6) VS 278q _

COMMON IAJGI ALP_Jl_CP(200)eGAMP(SOO)_GAP_(200)e_AMR(200) VS 2790
I_GAMX(ZOO)_ZZCP(2OO)_DZY(2OO)_BMR(6_50)_BML(6_O)_CSU(50) VS 27ql
COMMON 2792iT

lXLL(41) 27_3

1COMMO N 27q4

/SCHEME/ C(2),X(15e_l)_Y(15e41)eSLOPE(15)_XL(2elS)*XTT(_l)eVS
VS

IGEOM/ HALFS_XCP_.ZOO|,yCP(?OO)_ZCP(2OO)_XLf(IOOI,¥L_(IOO)_VS
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O_i_i_"i: _.L * ...... _

OF POOR QU,_LtTY

115

187

lXTE(lOO)tPSI(30)pCH(100)_XV(200)pYV(20OI_SN(b,15p2)jXN(2OO_2)pYN(2VS
ZO0tZ)_ZN(EOO_Z]pWIDTH(6_5)pYCON(51)pSVEEP(1OO)pHALFB(6)_SJ(6J31pS)V$

COMMON I&EROI AM_B_CL(50)_CT(SO)pCD(50)pCP(50) VS
COMMON ICONSTI NCS_NCWjMI(6pS)_MJWI(bp2_5)_MJV2(bJ2_5)_NJV(6JS)J VS

1NFP{b)INWfbP2) VS
COMMON ICAM81 ICaM(6)tIM(6810)tXT(6,10P21),AAMI6,]O,20)_BPM(68108 VS

1201_CCH(6plOJ_O)RDDM(6810JEOIeYT(_lO)_CUPVt6810)_CHND(6tEO) VS
COMMON /EXTRA/ LPN(6|PNS(6)pICNLE(6)pITWST(6)_IST(6)_FGRD_HEIGHTt VS

1ATT_NC(6)_NWING(6)_IPOS(6)eI_LPeDLIMT(3_6_I_)_HALFBH(6! VS
COHMONIBFTA! GMAX(50)_XTG(50!eYTG(50|_ZTG(50|_B?_NCG_CTG(ES),STG(1VS

15),DIST_P,BK_RL,CFF VS
COMMON ILEFLP/ YLEF(b_lO_ZI_XNF(6810)pYNF(b_lO)tTNF(6_lO]eXLF(6_EOVS

l_61_YLF(6,10_4)_SLPl(6,10) VS
COMMON ITWSTEI NYM(6!_YTS(6_Z1)_AY(6_ZO)_BY(6_20)_CCY(6_ZO)_DY(6_ V$

120) VS
COMMONISHPLF! NLEeYSL(lP)eAOL(]6!eBOL(]6)eCOL(I6)eDCL(16) VS
COMMONISHPTE/ NTE_YST(15)eAOT(Zk)eBOT(lk)_COT(16)_DOT(l_) VS
COMMON ISSSI NASYM_NSUR_LPANELeICAMB_NUMS_IAGVX_PT VS

ZeNAUG_IBD_PBK_PIS_ZDIH_ALPINC_IRL_KTePI_aLO_ALZ V$
2,NCZ,NC_,IBLC VS

COMMONISE/ COSAeSINAeMZeCTXpYBSK,ZB_eGWtL_TT VS
COMMONIGOSLI DF(6_S}eYCN(6_IeNLEF(6IeNVgTX(6IeSN_LP(50)pCN_LP(5OIVS

Z_ALPH(50!_AUX(b_5)_CPX(685)_XTILT(6)_SLFTH(6!_YCNTO(61
I_NVLI(6)_NVL2(6)_XCNTD(b)_CTILT(6]_SWPP(6_5)_RC(6_O)_XREF
leBUX(6eS)_SE(3e6_lS)eNUR(6)eCVR(501_CPAUG(200)
I_ALPBD(b_Z)_X(6)_ALBDBR(6eZ)_ALBO_L(6_Z)_VPTX(6)

COMMON IIHOUTI INPT_JPT
2 FORWAT (8F10.6)

LWF"CPAUG(200)
00 115 I=I_LWF
GAMMA(I)=CP(1)
NPP-NALP
CL(50)=XREF
CH(SO)=NSUR

YCDN(5OI=NASYM
CALL THRUST (LPANEL_GAMNA_SNALPtLPANI_ICAM_ICA_B_NLEF_NAL_

llV_IWING_YBREAK_DCOS_DSIN_CSU_IWGLT_O_O._O._O._
ZCNALP_TFLPpNCI_KT_RC_ICAMTeSWPP_IBLC_GAMP_RFAK)

DO 187 I']_NCS
BMR(I_I)=CT(1)-ABS(CSU(1))
BML(I,I)'CM(I)
Y(],I)=CD(I)

NL'I
KCH=I
K-I
LL-1

CALCULATION OF SUCTION FROM THRUST
Q_ Z201 I=I_NCS

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

27q5
27q6
27q7
27q8
2799
Z800
2801
280Z
2803
ZBO_
2R05
2806
2807
280B
280_
2810
2811
2812
2813
2814
2815
2_16
2_17
2818
281q
2820
2_21
2822
2823
2824
2_25
2826
2827
2828
2870
2830
2831
2832
283_
2_3_
2835
2836
7837
2838
283q
20_0
28_1
28_2
28_3
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2202
2203

2225

2210

2220

2200

JZ.,2
IF (NLEFIK).EQ,,1) JT,,1
SDO,,WLL (I)
CQD-,XTT (I)
IF(NW(K_21.EO,01 r,t3 TO 2202
IF(K,EO,ll II-WCH+NS(K )
IF(K,GT.1) II-KCH+NS (K)-NS (K-l)
CHL-CH(KCH) ÷CH(II)
_,0 TO 2203
CHL-CH (KCH)
CONTINUE
CHOROsCHL
OZOYuO.
TSWaSIN(SVEEP (KCH))/COS (SWEEP (KCH))
IF(IALP.EO,1) GO TQ 2200
II:(IWING(K)oNE,O.AND.I,GT.IWING(K}) GO TO 2205
IF(ICAM(K),EO,2) GO TO 2210
XC-O,
IF(ICAM(K),EO,3) XCwXLE(KCH)
ZI'XC
CALL ZCR (WCpYLE (KCH)pCAML Ep ICAMp 71sKp I_,CHOROp DZDYp ISTeTSt_ )
IF(NLEF(K).EO,0) GO TO 2220
ZF(LL.GE,MJWI(KtJZpNL),AND,LL.LE,MJW2(KpJZsNL}) GO TO 222_
GO TO 2220
CAMLE-CAMLE+TFL P{Kt NL )
GO TO 2220
YC-YLF (KCH)
XC-XLE (I_CH)
CALL ?COX(XC pYC_CAMLEp OZOY)
Z1-YC
EP-ALPH(I)
XCS,.COS (EP}
WSS-SIN(EP)
GO TO 2230
XCS'I,
XSS-O,
CANLE-
GO TO
CAML£-
ICT=IC
IF(ICT

O°

2230
2205 O,

AMT(K )
.NE.O) CALL ZCR(XCgYLE(KCH)JCAMLEpICAHeZI_KJICTp

1CHOROp OZDYp IST, TSW )
XCS=COS (ALPH ( I 1 )
XSS=$IN(ALPH( I ) )
IF(NLEF(K),EQ,O) GO TO 2230
IF(LL,GE.MJWI(KPJZpNL),ANDoLL°LEoI_JV2fKeJZpNL)) G0 TO 2235
GO TO 2230

2235 CAI*LE-CAPtLE+TFLP(KeNL)
2230 CQNTINUE

VS
VS
VS
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
VS
VS
VS
VS
VS
VS
US
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
VS
VS
VS

286_
28_5
2846
28_?
2848
28_9
2850
20_1
2852
28_3
2a_4
2859
2856
2857
2_58
2859
2060
2861
2862
2863
2864
28_5
2P66
2067
2068
286q
2870
2871
2872
2873
2874
2875
2876
?P77
2878
287q
2880
2881
2882
2883
288_
2805
2806
2867
2099
2889
2890
28Q1

• 2892
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OF POOR QUALITY

2232

2231

2Z01
¢

901

qOe
C
C
C

CAMY=DZOY
DZOY=O°
IF(ICAR(K).LE°I) Z1-0,
FS=COS{SWEEP(KCH))
$SN=SIN(SWEEP(KCH))
TAN=SSNIF$
FTAN=TAN
FI=SQRT(1.÷(CA_LEe#Z÷DZOYet2)$COD_COD}
F2=$ORT([I,+FTAN_FTAN)e¢ODeCOD÷([CAMLE_FTAN+_ZDY)_CO0+$OO]_]

FIZ=FISF2
F3=I.+(DZDYeCOD÷SOD)t(fCAHLE$FTAN÷DZDY)eCOD÷SOD)
F4=-CAMLE_CODeCOD+(DZOY#C_D+SOD)_FTAN_CO0
ZFtABS(COOI.GToO,Z)FS=FZ?/SORT(F3_F3+F4_F4)
IF(&BS(COD),LE°O,I)FS=Z,IFS
CSU(1)=CSU(I)*F5
DMM(T)-CSU(I)_CHL
BMR(bpI)=CL(I)/FS_CHL
X(14wI)'F5
X(13,T)=CHL
X(II,I)=XLE(KCH)
KCHeKCH÷I

LL=LL_NW(K_I)
IF(I,NE,NS(K)) GO TO 223_
IF(NV(K,2).EO,O) GO TO _231
IF(K,EO.1) GO TO ZZ3Z

KCH=KCH+NS(K)-flS(K-1)
LL=LL+(NS(K)-NS(K-1))eNW(W_?)
GO TO Z231
KCH_KCH+NS(K)

LL=LL+NS(_)eNg(Ke2)
CONTINUE

IF((LL+NW(Kp1)-I}.EQ.MJWZ(K,2jNL)) NL-NL+I
IF(I.EO.NS(K)) K-K+I
WRITE (JPT,Z) (DMM(1)JI,IPNCS)
DD q01 I-I,LWF

CPAUG(I)-O,
DO qO8 I'I_NC$
CVR(1)-C.

VORTEX LIFT AUGMENTATION

QNLY ONE INBOARD VORTEX PRODUCING
GW-O,

MZ-O
IF(NUN$°EO.O) GO TO 000
IF(IALP,EO.1) GO TO 900
IF(NVLE(1),EQ°NS[1)) GO TO qO0
IF(IAGVX.EO,O) GO TO 000
IF(ALP,LT,O.O001) GO TO qO0
DO OOb 1"1,NCS

LIFT AUGMENTATION IS ALLOWED,

VS 2803
VS 280_
VS 2B0_
VS 28o6
VS 2807
V$ 28_8
V$ 2Bqq
V$ 2000
VS 2001

VS 2002
VS 2903
vs 2qO_
VS 2005
VS Z_O_
VS 2qC?
VS 200_
V$ 2009
V$ _010
VS 2q]l
VS 2q12
VS 2_I_
VS 2914
VS 2015
VS 2q16
VS 2917
VS 291B
VS 201q
VS 2_20
VS 2971
VS 2022
VS 2o23
VS 2o2_
VS 2_25
VS ?0?_
VS 2q"':'

V_ 202_
VS 2o2o
VS 2_0
vS 2_
V$ 2q_2
VS 203_
VS 2o34
VS 2035
VS 2q36
VS ?q_T
VS 2_38
VS 20_0
V$ 2q_O
VS 2041
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C

9O6

904

BMR(3pI)'X(15tI) V$ 2942
9MR(ZpI)-DMM(I) VS 2943

KD=I VS 2946
NI=NVLI(Z) V$ 2965
N2"NVLZ(1) V$ 2946

IF(NI.GT.1) KD-2 VS 2967
X2-AUX(1,KD) VS 2968
SLK=SLETH(1) V$ 2969

Y2"YCNTD(1) V$ 2950
TAN1-SIN(SWFEP(N1))/COS(SWEEP(N1)) VS 2951
TAN2=SIN(SWEEPIN2))ICOS(SWEEPIN2)) VS 2952
AP=SNALP(Z)*O,5*(TANI+TAN2) VS 2953
ZVV=VFRCOR(AP) V$ 2q5_
Z2-WTDTH(1jKD)*ZVV VS 2955
Z2.0. VS 2056
VRTTE(JPT92] X2JYZPZ2_B2 VS 2957

KCOT-1 VS 295P
KCT=O VS 2q59
CONTINUE V$ 2960
CALL SPNINT(NVLI(1)gNVLZ(Z)pNSeOMM_SJJSWEEPPMleXpGM_VIDTH_GW) V_ 2961
IF(KCT.EO.1) _O TO 8Q6 V$ ?q_?
GM=GM/SLY VS 2963
PSI(KC.OT)-GM V$ 2qbh

USE AIT_EN°S FORMULA TO EXTRAPOLATE VS 29_5
IF(KCOT.GE,3) GM=(PSI(_CDT-2}*PSI(KCOT)-PSI[VCOT-I) *_2}I[PSI(KCCT VS 2q_&

1-2)-2.*PSI(KCOT-1)+PSI(KCOT)) VS 2967

PSI(KCOT).GM VS 29_
WRITF(JPT,2} _M VS 2O_q

CALL AUGVOR(AWpCA,CPAUGpGMpLPANELpX2eY29Z2pB2pZZCPpXCPJYCPpO) VS 2970
SLOPE(15)=X2 VS 2971
SLOPE(14)=Y2 VS 2972
SLOPE(13)'Z2 VS 297_

SLOPE(12)-GM VS 297_
$LOPE(1])'_W VS 2975
IF(KCOT.EO.I) TGM.GM VS ?q?_
WZ=lO V$ 297"?

CALL THRUST(LPANELJCPAUGpS_ALPgLPANIjICAMgICAM_pNLEF,NALtlV_IVING_V_ 2073
1YBREAK_DCOSpDSIN_CVP_IWGLTjMZ_O._O._O.pCNALPpTFLP_NCleKT_RC_ICAMTpV$ 2979
2SWPP,IBLC_GAMP_BRFAK) V$ 29_0
WRITE(JPT_2) (CVR(1)_I-I_NCS) VS 2981

DO 905 I=I_NCS VS 2982

_C01. VS _qB3
IF(CVR(1).LT.O.} FC=-I. VS 2g_6
FCC=I. V$ 2985

CUI-CTtI)*X(l_tl) VS 2986
IF(CUI.LT.O.} FCC--I. VS 2987
CVR(1)=CVR(I)*X(16_I) VS 2988

CU=2.*FC*FCC_SORT(ABS(CUI*CVR(I)))eABS(CVP(I)) VS 7989

CVR(1)=FCC,CU VS _990
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i"."

905

897

896

907

913

900

188

1352

-.::
.... IF (KCOT,GEo6)

OF POOR QUALITY

GO TO 905
DMM(I}=BMR(2jl)÷CVR(I|*X{13,1)

X(15,1)-BMR(3,1)÷CL(I)
CONTINUE
ERR-l,
IFIKCOT.GE.2) ERR=ABS((PSItKCOT)-PSI(KCDT-I))IPSI[KCOT-1}}
IFIERR.tE.O.03} GO TO P97

.KCOT-KCOT41
IF(KCOT.LE.6) GO TO 90_
CONTINUE

KCT'I
GO T_ 90_
CONTINUE
DO 907 I=12NCS

OMM(1)=BMR(2PI)+CVR[I)*X(13pI]
Y(1pI)=Y(191)+CD(I)
DO q13 I=lJLPANEL
GAMMA(1)-GAMMA(1)+CPAUG(1)
SLOPE(12}-TGH
CONTINUE

SlOE-EDGE SUCTION AND STPEA_W!SE VORTEX DENSITY

C_(50)=NSUR
CALL GAMAX (AW,CA_LPANlpLPANELpG_MHAtFREAKgCHORDTPIWINGpYCNJCTP;

1CTX_IWGLTIOpSE_1)
DO 188 I'lpLPkNEL
GAMX(I)=CA(I)
DO 1352 I=I_NSUR
NCW'NW(I,1)+NW[I_2)

DD 1352 J=1.NCW
Y(_÷I,J)-SE{lpI,J}
IF(IWING(I}.NE.O.OR.N_SYM,EQ,I) Y(IO+IpJ)-DUMT(I_I_J)

COSA'COS(ALP)
SINA'SIN(ALP]
IF(IRL°EO.I) P=PT_COSA
IF(IRL,EO.1) RL=PT*SINA
IF(RL.LT.1,E-5) RLsO°I

, IF(LAT.N_.O) C_LL LATERL(GAMMApAV, CAPLAT,LPANFL,LPANlpDF_NAL_

"..1YBREAK_DSIN_DCDS,IWING, INGLT_NPPpALP_GAMP,GAFB,GAHR_CP_GA_X_BREAK_V$
.2CHDRDT,YCN_SNALP_CNALP;DZY,NLEF,NCI,SWPB_IBLC_CFF_IV_ICAP_ICARB_ VS
3

DO 5 I=I,LWF
5.SCH(I}-GAMMA(I)

IF(LAT.NE,(-1)]
00 1351 I'I,NCS

1351 G_P(I)_CD(1)
1350 CONTINUE

IF(L_T,EO.(-1)]

XTe RC ;SE • ICAMT,NVL I_NVL2 ;DMMeZ2'CP eMZpNAUC- }

GO TO 1350

GO TO 117

VS 2991
VS 2992
VS 2993
VS 2994
VS 2995
VS 2996
VS 2997
VS 799B
VS 2999
VS 3000
VS 3001
V_ 3002
VS 3003
VS 300_
VS 3005
VS 3006

VS 3007
VS _00_
VS 3009
VS 3010

V_ 3011
V$ 3012
VS 3013
VS 3014
VS 3015
VS 3016
VS 3017
VS 301B
VS 3019
VS 3020'
VS 3021
VS 3022
VS 3023 _
VS 302_
VS 3025
VS 3026
vS 3027
VS 302_
VS 3029

30_0
3031

VS 3032
VS 30_3
VS 3034_
VS 3035
VS 3036
VS 3037
VS 3038 _
VS 3039
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llB
117

q14

C

C

41

DO 118 I=lpL'dF VS
SCH(I) -0. VS
CONTINUE V$
LATT=LAT VS
IF (NASYM, EO,,1 ,AND ,LAT,,NE ,1) LAT'-I VS
Dfl 916 I=ltNCS VS
CT(I ) =ABS (CT[ I) ) VS
CL(I)-DMM(I) VS
RETURN VS
END VS

FORTPAN NLSTIN VS
SUBROUTINE THPUST (LPANEL_C.AMMA,SNALPPLPAH1JICAMpIC_MB,NLEF_NALP VS

I IVp IWING9 YKpDC, DSpC SUp IWGLTmK ZpPp BKpRLpCNALPp FLPJ,NC 1_ KTJ'RC J ICAMTJ VS
2 S_tPPpIBLCP GAMp BREAK ) VS

TO CALCULATE L.E. THRUST VS
DIMENSION SWPP(_pl),GAM(1)tAW(50),?W(50),BREAI((6_,I) VS
DIMENSION GAMMA(])I. SNALP(1)jYK(6,1)I, DC(6Jl),OS(6J.I),CSH[I) VS
DIHENSION CNALP (1)p FL P ((}_1)J,RC (6_ l]'pICAMT (1) VS

DIMENSION ICAM(1)j. NLEF(1)pNAL(1}pIV(llJ, IWING(1),IWC.LT[!)JLPANl(1) VS
COMMON IGEOMI HALFSW, XCP(2OO),YCP[2OO),ZCP(2OO),XLE(IOO)_YLE(IOO)pV_.

lXTE(lOO)pPSI(30)pCH(lOO)pWV(200)jYV(200)pSN(bp15p2)pXN(ZOOpZ)_YN(2VS
200_2)wZN(200_2)_WIDTH(6jS)wYCON(51)pSWFEP(lOO)pHALFB(_)PSJ(6_31JS)VS
COMMON IAFPOI AMpBJCL(_O)JCT(_O)_CD(50)_C_(50) VS
C_M_ON ICONST/ NCS_NCW_MI(6_5)_MJWI(b_2_5)_MJW2(6_2,5)_NJ_(6_5)_ VS

]NFP(6)_NW(6_2) ' VS
COMMON /EXTRA/ LPN(6),NS(6)_ICNLF(6),ITWST(6),IST(6)_NGRD_HEIGHT_ V_

IATTpNC(6)_NWIN_(_)tIPOS(_)_IALP_DUMT(3_6,]5)_HALFBH(6) VS
COMMON /SCHEME/ C(2)_X(LS_l)_Y(IS_61)_SLOPE(15)_XL(Z_lS)_XTT(_l)_VS

lXLL(_I)
COMMON /INDUTI INPT_JPT
COMMON IFUSI XF(20)_XCF(20),RF(ZO)_SNP(5_EO)_XLEF_XTEF_WARD(20)_

1NCUM_NF_NT_CSF(5_IO)eXAS(6)_NWF(5)_FOeFIOeKFeNTL_LWFeWKN_RDX_XU
NASYM=YCON(50)
XREF-CL(_O)
GRO-O.

IF(_(Z.NE.IO) GO TO _I
XDlSLDPF(15)
YD-SLOPE(Ik)
ZD-_LOPE(13)
GM"S LOPF ( 12 |
CONTINUE
IF(KZ.EO.I) CFF=PSI (2q)
FPC-O.
IF(KE.EO.I) FPC=2.ZVSQRT(CFF)

NL-I
LG'I
IF (NGRD ,EO, 1) LG=2
BI'B
PI-_.1_159265

VS
VS
vS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V.'3-
VS
vS
VS
VS
VS
VS
VS

3040
3041
_042
_043
_0.4
3045
3046
3047
3048
304q
3050
3C51
_052
3053.
305_
3055
305_
3057
305_
305q

30tO

_Of,2

3063
30_
3065
3066
3057
3068
30_q
3070

307_
3072
3073
307_
3075
3076
3077

3J78
307q
30PO
30_
3092
30_3
_on_
3005
30B6
30B7
3008

152



OF POOR QUALiTy

.'g'.

ZB=O*
YB'BREAK (1P1)
YBB=BREAK (1,1]
IF(NASYM.EO*O) GO TO 71
YBmYK ( lpNC1 l
yBBmyB
ZF(NC1.EO.I) GO TO 71
NC11=NC1-1
00 72 1=1pNCll
ZB-?B+(YK (1PI)-YK (IpI+l))eDS(1PI+I)

72 YBB-YBB÷( YK (1, I )-YK (1PI÷l))*D{(1, I÷11
YB=YK(lpl)

71 CONTINUE
IPR-I
L-1
KM=I
KP=I
00 1 I'lJNCS
CN=NW(Lpl )

CS'DC (LJ IPPq)
SS=DSILwIPM)
J7-2
NZ=l

IF (NLEF(L),EO.1) JZ=I
IF (NLEF(L)oEQ,1) NZ=2

FCOS=COS ( SW EEP (KM) )
FTAN•SIN( SWEEP [KM ] ) IFCDS
TSW=FTAN
CST'CS
IF (NWKL,E).EQ,O) GO TO 50
IF(L°EQ,1) II-KM+NS (L)
IF(L,GT,I) I1-KM+NS (t)-NS (L-I)

CHL-C H (KM) ÷CN( I1 )
GO TO 51

50 CHL=CH(KM)
51 CONTINUE

SRT•SORT(CH(KM) ICHL)
BB=_
II-1

IW-1
MM-O
NM=NW(KJ1}
A-O.

BN-O,
KCH•KM
IP=I

IF IKF ,EO. O) GO TO 90
XOe){LE (KCH)

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
vS
V$
VS
VS
VS
VS
VS
VS
V$
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
VS
VS
VS

3089
3090
3091
3092
3093
3094
3095
3096
3097
30_8
3099
3100
3101
3102
3103
3104
3105
3106
3107
310B
3109
3110
7111

3112
3113
3114
3115
3116
3117

3119
3120
312!
3122
3123
3124
312_
3176
3127
312B
31?q
31_0
3131
3132
3133
3134
3135
3136
3137
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YO-YRB+(YLE (KCH)-Y8)_CS
ZO-ZCP (KP)÷ZB÷ (YLF (KCH)-YS)eSS
CALL UNWF(B_XOpYOp ZQt AW_ B_CSPSS)
DO 01 IO'lpNTL
IX'ZO+LPANEL
IF(KZoHE.O) GO TO q5
A=A+AW ( IO)*GAMMA (IX)*8 •
GO TO 91

95 A=A+ BW( ZO)'I'GAM_A ( ZX )'_8.
91 CONTINUE
90 CONTZNUE

ZA'O*
YA"BRE AK (KJ 1 ]
YAAI'BREAK (l(p 11
]F(NASYH,EO,O) GO TO 73
YA=YK (KpNC1)
YAA'YA
IF(NC1.EQ,1) GO TO 73
NC11"NC1-1
DO "1'4 J=IjNCll
ZA-ZA+(YK(I<_J)-YK(K_J+I))tDS(KpJ÷I]

74 YAA-YAA+(YK [Kp J )-YK (Kj J+l ) )*DC (Ke J+l)
YA=YK ( KP1 )

73 CONTINUE
YAP=YA
YAAP=YAA
IPNR1

200 FDRHAT (5(6X_I4))
00 30 NN-lJLPANEL
ISN-1
NO=NW(Kpl)
COSO=DC (_ J I PN )
SINO=DS (k'p ZPN )
J=NN-MM
IF(NN.GT.LPANI(K).AND,HN,LE,LPN(K)) GO TO 21
GO TO 22

21 NDmNW(Kp_)
IF (NN ,GT, LPANI(K),ANO,NN.LE°LPN(K)) ZSN=2

22 CONTINUE
FN=NO
NK=ND
IF(NNoGE,LPANI(K),AND.NN°LT°LPN(K) ) NK=NW(Kp2)
IF(NN,EO,LPN(K),ANO.NN,,LT,LPANEL) NK=NW(K+ItZ)
XI=XN (NN, 1 )-XLE (KCH)
XZmXN ( NNJ 2 )-XL E (KCH }
X12=XN (NN_,Z)-XN (NNw 1)
ISM-2
FC'1.
IF (IV(K),EO.1) ISM=I

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
VS
VS

_1138
3130
3140
3141
3142
3143
3144
3145
3146
3147
3148
314q
3150
3151
3152
31F3
3154
3155
3156
3157
3158
315q
3160

3162
3163
3164
31e,5
3166

3167
3168
_16g
3170
3171
3172
3173
3174
3175
3176
3177
3178
3170
3180
3181
3182
3IP3
3184
3185
31P6
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ORIGINAL PAGE F_

OF POOR QUALITY

IF(_ASYM.EO.1) ISM-1
DO 35 LM-I,ISM
IF (K Z .NE.O.AND. LM.EQ.2 ) FC--1.
IF(KZ.EO.IO) FC=I.
IF(LM.EO.1) GO TO 36
N1=1
GO TO 37

36 N1=2
37 CONTINUE

DO 35 KK-1PLG
IF (ABS (CS-COSD } .GT.O.O01 )
IF(_BS(SS-SINDI.C.T.O°O01)
IF(qC(W),GT°I) GO TO 31

IF (LM, EO. I.AND.KK °EO.1)
31 CONTINUE

PS'SIND
PC=COSD
OS=SS
OC=CS
GO TO 45

40 PS=O.
PC=I.
OS-O..
0C-1.

65 CONTINUE
Y12=YN (NNj,2 )-YN (NN, 1)

18

10

GO TO 31
GO TO 31

GO TO 40

712=7N(NNp2)-ZN(NN_l)+Y12*PS
Y12=Y12*PC
YC=(-1.)**NI*(YBB÷(YLE(KCH)-YB)_OC)
YI=YAA+(YN(NNpl)-YA)*PC-YC
Y2=YAA+(YN(NNp2)-YA)*PC-YC
XYK=Xl*Y12-Y1*Y12
IF {KK .EO. 1) GO TO 18
ZC=-_.,(ZCP(KP)÷ZB+(YLE(KCH)-YB)tQS+HEIGHT)+ZCP(KP)+ZB÷(YLE(KCH) -

1YB)tQS
GE=-I.
FCON=I.
GO TO lq
?C=ZC P (KP) +ZB+ (YLE(KCH)-YB)SOS
GE=I.
FCON-O.
71-7N(NN_l)-ZC+ZA+(YN(NN,1)-YA)ePS
Z2=TN(NNt2)-TC+ZA÷(YN(NN_2)-YA)tPS
XZJ=XleZ12-Zl*X12
UCOM--Zl*Y12e(-ATT)*FCON
YZI=YleZ12-Zl_Y12
ALRI=XYKtXYK+XZJ*XZJ÷BI*YZItYZI
R1BI-SORT(XltXl+BI*YI*YI+BI*ZltZ1)

RZBI=SQRT(X2tXZ+RltYZ_YZ÷BI*Z2_Z2)

VS
VS
VS
V$
V$
VS
VS
VS
VS
VS
VS
VS
V$
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
vS
VS
VS
VS
VS
VS
VS
VS
vs
VS
VS
VS
VS
VS
VS
V$
VS
V$
VS
VS
VS
VS
VS
VS

3187
3188
3189
3190
3191
31q2
31q3
3194
31q5
31q6
31¢_
31q8
319o
3200
3201
3202
3203
3204
3205
3206
3207
3208
3200
3210

3211
3212
3213
3216
3215
3216 i
3217
3218
321q:
3220
3221
3222
3223
3224
3225
3226
3227
3228
322q
3230;
3231
3232
3233
3234 e

3235
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8 ¸

OF POOR QUALITY

14

UUBl-(X2*_12+Bl*Y2*Y12+Bl*?Z*?12)le2Bl-(Xl*X12÷Bl*Yl*Y12÷B$*71*T12V$
1}/RIB1

G181-I1,-XIIRIB1)I(Y]*Yl+Zl*Zl}
G2BI-(1,-X21R2B1)/(Y2*Y2+Z2*Z2)
F1-UUBI*(UCOM+XYK}*GEfALB1
F2-(-Y2*G281+Y1_G181)*GF
F3.-XZJ_UU81fALRI_(-I.I**Nt
F4-(72tG281-Zl=G1B1 )* (-1,)$etll
IF(KZ°NE,O,AND=IV(K)=FO.O} GO TO 14
IF(KF,EO,0) GO TO 16
IF(IP.NE.I) GO TO 14

F2--Y2$G2BI#GE
F4-Z2=G2BIt(-I,)t=N1

CONTINUE
AP.((FI+F2)*QC-(F3÷F4)_QS)_$N(KpJJlSN)*GAMMA(NN)*CH(IT)IFN_FC
BP-((FI+FZ)_OC-(F3+F4)tOSI_$H(K_JPISN)eGAM(NN)_CH(17)IFN_FC
8M=BM+BP
A=A+AP

35 CONTINUE

IF(NN.LT.NM) GO TO 16
IF(NNeEO,LPANEL) GO TO 30
IW-IW÷I
IZ-I/+1
IP'IP÷l
_M-qM
NM-NM+NK
IF(IWIN_(K).NE.O.AND.IW._C.(IUING(K}+I)) Gn TO 17
IF(NN,EO,LPANI(KI,OR°NN.EO,LPN(K}) G_ TO 10
IF(YLE(II),LT.YK(KpIPN)) GO TO 16

17 CONTINUE
NJ'O
IFf4ASYM,EO°I.AND,IPN.LT,NCI) NJ'I
IF(NJ,EO°I) IPN-IPN+I

ZA-ZA+(YK(KplPN}-YA)*DS(KplPN)
YAA'YAk+(YK(K_IPN)-YA)¢DC(K_IPN)
YA'YK(K_IPN)

IFIIWING(K),NE,O ,AND° I_ .EO, (IWI_;G(K)÷])) GO YD 23
GO TO 26

23 I_ (IWGLT(K),EO,I) ¢0 TO 24
10 ZA-O.

YA-BREAK(K_I)
YAA-BREAK(K_I)
IF(NASYM.EO.I,AND,NN,EO.LPANI{W)) YA-YAP

IFfNASYM,EO.I.AND,NN°EQ.LPANI(K)) YAA-YAAP
IF(NN,EQ,LPN(K},AND.K,LT.6) YA-BPE6K(K+I_I)
IF (NN,EO,LPN(K) ,_ND,K,LT,6] YA_'BREAK (K+1_1)
IF(NN,EO,LP_NltK).OR.NN,EO.LPN(_)) GO T_ 24
IF (IWGLT(K),NE°_) GO TO 24
ZA-YK(K_NC(K)-2I_DS(W,I|

3236
V$ 3237
V$ 3238
V$ 323q
V$ 32_0
V$ 3241
V$ 3242
V$ 32_3
VS 3244
V$ 32_5
VS 3246
V$ 324?
VS 32_8
VS 32_q
vs 32_0
VS 325I
VS 32_2
VS 3253
VS 3254
V$ 325S
VS _256
v$ 3257
VS 3258
VS 325q
VS 3260
VS 3261
V$ 3262
VS _2_?
VS 3264
VS 3265
VS 3266
V% _&_
vS 326_
vs 32_
vS 3_70
VS _71

_7VS 3_.
VS 3_73
VS 327_
V_ 3_7_

v$ 3276
VS 3_77
VS _2_
VS 3270
VS _2_0
VS 32_1
VS 3282
VS 32P3
VS 3284
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-,

• 26

.16

• . • -.

go

• .. .

-i.:

_: -60
;., . .

70

• .62
.. . :..

_65

o.,

'08

4

61

i

YAJ=YK (K, NC (K)-2)*DC (Ke I )
YA-YK(KgNC(K)-21
CONTINUE
IflqJ,Nf,1) IPN'IPN+I

°IF (NN ,EO, LPAN%(K) ,OR,
KH=O

OF POOR Q_._L_TY

HN *EO* LPN(KI) IPN-1

.IF(NN,EO,LPANI(K),AND,NN,NE,LPN(W)) KH-X
IFIKH,EQ,I,ANO,K,FO,I) IW-IW-NSIK)

IFIKH,EQ,1,AND,K,GT,I) IW-IW-NS(W)÷NS(K-I)

IF(NN,EQ,LPANI(K)) IP'1
IFINN,EO,LPNIK)) IP-I

IFiNN,EO,LPN(K)) K-K+1
IF(KZ,NE.O) GO TO 61
IF (IALP ,EQ, 1) GO TO 65

XC=O,
IFfICAMIL},FO,3) XC=XLE(KM)
IF(IWING(L),NE,O,AND,I,GT,IWING(L)) GO TQ 68
IF(L,EO,1 .AND, ICAPB.EO.Z) GO TO 70

_ALL ZCR(XCpYLE(KM)gCAMpICAMtXCpL_lpCHLJOZDYpISTpTSW]
IF (NLEF(L},EO,O) GO TO 62
IF (KP,GE,MJWI(LpJTpNL),AND,KP,LE,MJW2(L_JZpNL)) GO TO 60
GO TO 62

CAM=CAM+FLP(L_NL)
GO TO 62
YC=YLE(KM)
.XC=XLE(KM)

CALL :ZCDX(XC_YC,CAMgDZDY)
ALPT-StI_LP(1)
GO TO 63
CAM=O,
ALPT=I,
GO TO 63
CAM-O,
ALPTmSNALP(I)
IFIICAMT(L),EO,O) GO TO 63
ICT-ICAMT(L)
CALL ZCR(XC_YLE(KM)jCAM,ICAMPXCpLtICTpCHL_CTDYJIST_TSW)
IF(NLEF(L),EO,O) GO TO 63
IF[KP,GE,MJWI(L2JZpNL),A_D,KP,LE,MJW2(LpJZpNL)) GO TO 4
GO TO 63
CAM=CAM+FLP(LpNL)
GO TO 63
ZC=ZCP(KP)+ZB+(YLE(KM)-YB)*DS(LJIP_)
YC=YBB÷IYLE(KM)-YB)_DC(LpIPM)

XC=XLE(KM)
DSS*DS[LsIPM)
DCC'DC (L_ IPM )
IF(KZ,EO,IO) GO TO 52

..__E(KZ*EO*Z) GO TO 64

VS 3285
VS 328b
VS 3287
VS _28B
VS 328q
VS 3290
VS 32_1
VS 32_2
VS 32q3
VS 32g_
VS 32_5
VS 329_
VS 32q7
VS 329e
V$ 32g_
V$ 3300
VS 3301
V5 3302
V$ 3303
V$ 330_
vs 3305

VS 3306
V$ 330T
VS 330_
V$ 330q
V$ 3310
V$ 3311
VS 3312
VS 3313
VS 331_
VS P315
V_ 3_16
VS 3317
VS 331B

V$ 331q
VS 33_0
VS 332_
V$ 3322
VS 332_
VS 33?_
VS 3325
VS 33?6
VS 3327
VS 3328
VS 332q
VS 33_0
VS 3331,
VS 3332'
V$ 3333

157



ALPT'O,
.CST-1•
• CA_'O,

.IF (NLEF(L)oEQ.O) GO TO 63
":, IF (KP,GE.MJWI{LeJZpNAL(L))eAND.KPeLEeHJW2(LpJZpNAL(L))) CAM-FLP
', I(L,NkL(L) }

::ZF(NL°EQ.NAL(L).AND.MJWZ(LPEJ, NAL(L)).EO.O) CAM,,FLP(LJ, NAL(L))
"GO TO 63

66 CONTINUE
,WBT,,O,
RX'ABS(EKI
RX'AfiS (gL)
CSK'SWPP(LpIPM)
PR-P .

. NSS-NCS
:. IF(IBLC.EO.I) PR"Pe (I.-CSKeFPC)

IF(BX.GT,,O,O01 ,.OR. RX,GT,O.O0]) CALL

63

WfiETA(XCeYC,ZCeWBTtDSSpOCC,

VS
VS
VS
V._
VS
VS
VS
VS
VS
VS
VS
VS
vs
VS
VS
VS
vs
vs
VS
VS
VS
VS
V,_
VS
V3
VS
VS
VS
VS
VS
VS
V._
v !;
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
v_

IBK_RLpHALFBjWLLeXTT,NSSPIVJIWINGpYK,IW_LTpNASYM,NCI_DStOC_LJBREAK)
ALPT-PR*(ZC*DS(LplPM)+YC*DC(LplPM))IHALFB(1)÷B_eDS(L,IP_)-RL*(XLE(

1KMI -_REF)IHALFB(1}eOS(L_IPM)+WPT
CAM-O.
CST-1,
CONTINUE

WN-O.
IF (RF .EO.
_K-Oo

G-O.
IF fBK .GT.
MP-1

O) GO TO 93

0.01! G-G80

IF(KZ.fQ,O) MP'O

CALL FUSVOL(B_XOJYQ_ZOjWN_WKpG_I_NPmCSpSS)
93 CONTINUE

IFtKT,FO.O) X{]SPI)-ALPTOCST-CAN*CNALPtl)+VN

A-AIB.÷AL@TeCST-CAM*CNALP(I}÷WN
BM-BNIB.÷ALPT_CST÷WN
GO TO 53

52 AA-O,
DO 56 J'I,Z
IF(JoEO.2) YC--YC
W-VLCTY(XCeYCJZCjXDeYDjZDpGMJB)

56 AA-AA+W
W'AA
CL(1)'W
A'AIB,÷W

53 CONTINUE
A-AeSRT
BM-BMtSRT
TT-SORT(FTANeFTAN+Bfi)
THgT1-AI(CNeTT)

3334
333_
3336
3337
3338
333_
3340
3341
334_
3343
33;;
33_
3346
33;7
33_8
33;_

33_0
3351
3352
3353
3356

3355
33_6
3357
3358

335_
3360
3361
3362
3363
3364
336_

3366
3_67
336B
3360
3370
3_7_
33_2
3373
3374
3375
33_6
3377

337B
33_
3380

3381
3382
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OF POOR QU:_,L_TY

T1-BEI(CNtTT)
IF(KZ.EO.IO) GO TO 54
ALI-O.
IF(A8S(T1).GT.O.) ALI-(THRTIlTI-1.)tALPT
IF{ICAM(L).EQ.O) ALl-O.
CD(I)-THRT1
IF(KZ.HE.O} GO TO 69
X(lZpI}lO.StPI*SORT(1.-AM_A_*FCOS*FCOS)IFCO$
CT(I)-X(12pI)*THRTl*THRT1
FCC-1.
IF(Tt °LT. 0.) FCC--1.
CL|I)mX(12PI}tTl*Tl*FCC
CU=CT(I)
CN(1)-O.
60 TO 55

54 CU.PII2.,SORT(1.-AMtAMtFCOStFCOS)*THRTI*THRTIlFCO$
55 CONTINUE

IF(KT.EO.O) GO Tn ?x
IF(KZ.EO.IO) GO TO 75
IF (ICNLE(L|.EO.O) ROC-RC(Lpl)
IF (ICNLE(L}.EO.I) ROC-RC(Ljt)ICHL
IF (ICNLE(L).EO.2) ROC-RC(LpI)
ST-SORT(1,-AMtAR*FCOStFCOS)
BX-ALPTtCST÷AL1
BY-O°
ASuPII2.
BXX-ALPTeCST
BYY-O.
ASS-O.5*PI
IF(ARS(THRTI).GT.O.) BY.BX_SORT(2._ROC)_FCOSI(STeTHRT1)
BYW=BY
BY-qY-ALI
AS2-0.5*PI
BY2--BYX-AL1
TF(ABS(BY2).LT.1.) AS2-ATAN(BY21SORT(1.-BY2_BY2)|
ASS2nO.5*PI
BYY2--BYY
IF(ABS(BYY2).LT.I°) ASSZ=ATAN(BYY21SORT(I* -BYY2tBYY2)]
IF(ABS(BY}.LT.I.) AS=ATAN(BYISORT(1.-BY_BY])

IF(ABS(T1).GT.O.) BYY-BXX*SORT(2.*ROC)*FCflSI(ST_T1)
IF(ABS(BYY).LT.I.) ASS-ATAN(BYY/SORT(1.-BYY*BYY))
C3-THRT1

101 FORMAT (6X,lkJ6FlO.5}

AI=O.
A2-ATAN{ALPT/CNALP(I)}
ALS$-A2-ASS
A33-SIN(ALS$)
Al1"0.
TF(ABS(ALPT).GT.1.E-6.AND.AZ.GT.AS$) All-TltA331ALPT

V$
VS
VS
V$
V$
VS
VS
VS
VS
VS
VS
VS
VS
V$
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
VS
v$
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
V$
VS
VS
V$
VS
VS
VS

3383
3384
3385
3386
33e?
3388
33_9
33_0
339%
339Z
33q3
3394
3395
3396
3397
33_
33_9

3400
3401
3402
3403

3404
3405
340_
3407
340_
3_09
_410
3411
3412
3413
3414
3415
3416
3417
341_
3419
3420
3421
3422

3423
3424
34_5
3426:
3427
_428
3429
3430

3431
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75

6q

81

80

2

IF(ASS (AL PT),GT,1,E-6,AND,A2.LT.ASS2)
ALS'A2-AS
AI=SIN(ALS)+ALI
ALPI'ALPT+AL1
IF (ASS (ALPI), GT, 1, F-6,AND,A2,GT,AS)
IF (ABS (ALP1) .GT,1 ,E-b. ANO.A2eLT.AS2)

llALPl
THRTI.,A1
T1-A11
FCR,,1,
TFITI .LT.O.) FCR--1.
CL (I) =0.5'_PItST*T]*T]/FCOS'IFCR
CO (I) =THRTI
CU=PI 12.eST*THRTI4'THRTIIFCOS
CM(I) =PTWROCeFCOS/ST
BO=AS 2'_lBO,,IPI
AO,,AS*I_O,/PI
WRITE (JPTI, IO1) I p BO_,AOpC 3 pTHRTlp AL 1J,CU
CONTINUE
CD(I)"THRT1
FCR=1.
IF (THRTI.LT.O.) FCR'-I.
CSU( I ) "CU_FCR
CONTINUE
KN-KM+I
KP=KP+NV(Lj1)
TF(ZeNEoNS(L)) GO TO FO
IF(NW(LpZI.EO.O) GO TO 80
IF(L.EO.1) GO TO 81
KM=KH+NS ( L )-NS (L-1)
KP-KP+ (NS (L ]-NS (L-1) ) eNW (Le2)
GO TO 80
KN=KM+NS (L)
KP=KP+NS(L]_NW(L,2)
CONTTNUE
[F ((KP+NW[Lel)).GT.MJWE(LeJZJ.NL)) NL=NL+I
IF(I.EO.NS(L)) NL=I
ZF (IWING(L).NE.OoAND.Z.EO.Ik/ING(L)) C,O TO
IF(I,EO,NCS) GO TO 1
IF(I.EOeNS(L)) GO TO 2
IF(YLE(KM).LT.YK(Lp_PH)) GO TO I
CONTINUE
NI-O
IF(NASYMeEO.I,AND,IPM,LT,NCI) NI=I
IF(NI,EO.I) IPM'IPM+I
ZB'ZB+ (YK (LpIPM)-YBt*DS ( L _IPM)
YBB=YBB+( YK(Lp IPM )-YB )*DC (LP IPM)
YB-YK (k_ IPM)

ZF (IWIN(;(LI.NE.O.AND.I.EO.IWZNG(L)) GO TO

All=TItSIN(A2-ASS2)IALPT

AI-THRTI*A31ALP1
AI=THRTI*(SIN(A2-ASZ)+AL1)

Z_

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
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
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

3432
3433
3434
343_
3436
3437
3438
343q
3440
3441
3442
3443
3444
3445
3446
3447
3448
344q
34_0
34P1
3452
3453
_454
34_5
3456
3457
345B
345q
3460:
3461
3462
3463
?464 ?
3465
3466
3467
3468
346q
3470
347_
3472
3_73
3474
3475
3476
34_?
3478
3479
3480
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L
DF POOR ....._ ;:'

IF(Z.EOoNS(L)) GO TO 25 VS
GO TO 26 VS

25 IF (IWGLT(L)oEOol) GO TO 26 V$
ZB=O. VS
YB=BREAK(Lpl) VS

YBB=BPEAK(L÷IJ1) VS
IF(Z=EQ.NS(L).ANO.L.LT.6) YB=BREAK(L+lpl) VS
IF(I.EO.NS(L).AND.L.LT,6) YBB-BREAK(L÷lpl) V$
IF(I°EO=NS(L)) GO TO 26 VS
IF (IWGLTIL)°NE.?) GO TO 26 VS
ZB=YK(LpNC(L)-Z)*DS(LJl) VS
YBB-YK(LpNC(L)-Z)#DC(L_Z) VS
YE=YK(LpNC(L)-2) VS

26 CONTINUE VS
IF(NI.NE°I) IP_'IPH÷I VS
KQ=KPeNW(LP1)-I V$
IF(KO.EO°LPANt(L).OR°KO.EO°LPN(L)) IP_'l VS
IF(I*EQ°NS(L)) IPR=l VS

1 IF(I°EO°NS(L)) L=L÷Z VS
C WRITE(JPT_11) (CD(J),J-lpNCS) VS
C IF(KTeEQ°]O) WRZTE(JPTp11) XD_YD,ZD_GM VS
C IF(K?,EO.IO) WRITE(JPTe11) (CL(J)_J=ZeNCS) VS

11 FOR_AT(EFIO,5) VS
RETURN VS
ENO V$

C FnRTRAN NLSTZN VS
SURROUTINE GAMAX (JWpCAtLPANlpLPANELP_AHMApEREAKgCHORDT_IWING VS

lpYCq,CTIPtCTX,IWGLTtKZpSEpIB) VS
C TO CALCULATE SIDE-EDGE SUCTION AND STREAMWISE VORTEX DENSITY VS

DIMENSION SE[3,6_1) VS
DIMENSION A_(1),CA(1),GAMMA(1)pBREAK(6,1I,LPANI(1)pIWGLT(Z)pIWIN_(VS

11) VS
DIMENSION CTIP(6P1)eG(6elSeZ)pCHORDT(6pl)eYCH(6el) VS
DIMENSION A(15)tF(IS)pTHETA(15) VS
COHMON IGEOMI HALFSWpXCP(?OO)PYCP(200)pZCP(?OO),YLE(10G)_YLE(lOO)pVS

1XTE(lOO)PPSI(30)tCH(lOO)jXV(2OO}jYV(200),SN(6plSJ2)jXN(200_2)jYN(2VS
200e2)_ZN(ZOO_Z)_WIOTH(b_5)_YCON(51)_SWEEP(lOO)_HALFB(_)_SJ(6_31_5]V_

COMMON IAEROI AM,B,CL(50)eCT(50),CD(50),CH(50) VS
COMMON ICONSTI NCS_NCW_MI(6_5)_MJWI(6e2_5)_MJWE(6_ZeS)tNJW(b_5)e VS

1NFP(6),NW(6_?) VS
COMMON 8EXTRA/ LPN(6)_NS(6)_ICNLF(_)_IT_ST(6]_IST(6)eNGRD_HEIGHT_ VS

1ATT,NC(_|_NWING(_)_IPOS(6)_IALP_DUMT(3_6t]5)_HALFBH(F) VS
COMMON IINOUTI INPT,JPT VS
FORMAT (1X_I4_8FlO,5) VS
FORMAT (gF10oS) VS
FORMAT (816) VS
PI=3.16159265 VS
NASYNaYCON(50) VS

NSUR=CM(50) VS,

3681
3682
3683
3686
3_85
3486
3687
3688
3689
3690
3691
3492
3693
3696
3695
3696
3697
3498
3499
3500
3501
350?
3503
3_0_
3505
35Oh
3507
3508
3509
_510'

_511
_512
3513
3514
351_
3516
3517
351_
351q
3520
3521
35?2
3523
352_:
3525
3526
3527
35_8

3529
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XREF,,CL (50)
NKIO

NK,,,LPANI(1)
N',I
DO 1 IllpNC5

IPSllIPOS|N)I10
IP$2"I POS (N)-TP$I$I0
NCW=NW(N_I)÷NW(Np2)
NA=].
SU.qI=O •
NWWsNW(N_I)
ISN=I
FN'NW(Ng])

6 NI'NWW÷I
DO _ J-I_NWW
KK'NK÷J
IF (NA ,EO. Z) KK-MK÷J
FJ'J
THETA (J)" ( 2,*FJ-1. }*PI I(2.*FN)
F (J)=GAMMA (WK)eSN(N,J_ ISN |

2 CONTINUE
THETA(NI)'PI
DO 3 J-ljN1
A(J)=O,
FJ=J
DO 4 K=I_NWW

4 A(J) =A (J)÷F (K)*COS((FJ-1,)$THFTA(K) )
IF (J .EO. I) A(J)=A(J)IFN
IF (J ,NE, 1) A(J)=A(J)$2,#FN

3 CONTINUE
DO 10 K=I_N1
KKmNK+X

IF (HA ,FO, 2) KK"MK+K

SUM=A (I )*THFTA (t()
DO 1.1 J-I,NWW

FJ-J
11 SUM-SUM+A(J÷I)*SIN (FJSTHETA (K) )/FJ

IZ'I

IF (NA,FO.2) I7"I'NS(N)
SUM--O.5$CH (IZ)$SUN+SUMI
IF (NA °EO. I .AND, K ,EO, NI) GD TO
AW(KK)'SU_

10 CONTINUF
IF (NA ,EO. 2) GO TO 31
IF (NCW.EO.NW(Nj1)) GO TO 31
NWW'NW (Np2)
NA'NA+I

ISN';_
FN-NWW

10

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
VS
v._

3530
3531
3532
3533
3534
3535
3536
3537
3538
3539
3540
3541
3542
3543
3544
3545
3546
3547
3548

354g_
3550
_551
355?

3553'
3554
3555
35_6
3557

355Bi
3559
3560
3561
3562 _
3567
35_4
3565
3566
356?
_56_
3569

3570
3571
3572
3573
3574
35?5
3576
3577
3578
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ORIGINP, L P/_G£ f_
OF POOR QUALITY

SURI-SUN V$ 357q
GO TO 6 VS _580

31 CONTINUE V$ 35B1
NK-NK+NW(N,1) VS 35R2

RKmNK+NW(Np2) V$ 3583
IF(I.NE.NS(N)) GO TO 1 VS 3586
NK-LPN(N) V$ 35_5
RKsLPN(N) V$ 3586

IF(NS(N),NE,NCS) MK'LPANI(N÷I) V$ 3587
1 IF(Y.EO.N$(N)) N-N÷1 V$ 358B

NK1-0 VS 35Bq

DO qgq N-I_NSUR V$ 35Q0
IPSl-IPOS(NtflO V$ 3591
IPSZ-IPDS(N)-IPS_*IO VS 35q2

NK?-LPANI(N} V$ 35q3
K2 • NO(N) V$ 35q4
DO 17 I-I_K2 V$ 35o5
M-MI{N,I) VS 3596
FM-M V_ 35q7
_M-M-1 V$ 3_R
NCW-NW(H91)+NW(N,2) VS 35q9

lq DO 14 J-I,NCW VS 3600
IF (IWING(N).NE.O.AND.I.EO.NWING(N)) GO TO 7_ V_ 3601

IFfNASYM.EO.1.AND.I.EO.1) GO TO 73 VS 360_

Ir(I.EO.NC(N)) GO TO 72 vs 3e03

GO TO 71 VS 360_
72 CONTINUE V$ 3605

IW-1 VS 3606
IPZ-1 V$ 3607
IF(I.GT.NWING(N)) IV-2 V$ 360B

IF (I.GT.NWING(N)) IPZ-3 VS 360Q
GO TO 74 V$ _6]0

73 IW-? VS _611

IPZ=3 VS 3612
76 CONTINUE VS 361D

GIN_JpIW}'Oo V$ 361_
CL(J)-O. V$ 3F1_

71 CONTINUE V$ 36!6
IK-O V$ 3617

I$-0 VS 361_
HAB=HALFB(N) V_ _61_

AA=-I. VS 3620
BB-I. VS 3621

FT-I, V$ 3622.

BR=_REAK(NgI] VS 3623
IF (NASYM.EO.I,AND.BRE_K(Ngl).LT.O.) HAB=_BSfRRFAK(N_I)) VS 3b_6

IF (J.GT.NW(Npl)) GO TO 16 VS 3625,
NK-NKI VS 3626

LK-O VS 3627
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!.

'!

NK',NW (Nt 1)
IF (I°GToNVING(N)) GO TO 95
IF (IP$1 °_0° 2) IS"1
IF (IPS1 .EO° 1) GO TO gO
IF (IPS1 ,EO, 2) GO TO 01
GO TO 17

g_ IF (IPS2 ,EO. 1) GO TO g2
90 HJB=HALFBH(N)

IF (IWGLTIN),EO,2) HaB-WIDTH(N,I]

IF (IWGLT(N),EO.Z) BR=O,
GO TO %?

gt HAB=HALFB(N )
GO TO 17

g2 HC,,HALF BH(N)-HALFB (N)

AA=HALFB (H) IHC
BB,,HALFBH(N)/HC
HAB,,HC
IK=I
FT=2.
GO TO 17

16 NK,,,NK2
PIK -Hid ( Nt 2 )

LK-NW(Nel)

JJ=J-NW(N,1)
IF (I,GT,NWIHG{N)) GO TO g6
IF (IP$1 .EO, 1) IS=I
If (IPS1 .t:O, 1l GO TO gl
IF (IPSI .EO, Z) GO Tfl (_0
GO TD 17

06 IF (IPS2 .FO, 2) GO TO 02
GO TO qO

17 IF (J.EO.1.0R.J.EO,(HW(Njl)+t)) GO TO g8
GO TO q9

98 CONTINUE
O0 13 JP-1,MM

FJ-JP
YC0_4{J P)-CD$ (FJ*PIIFM)
Y-.SeWIDTH {N_ I )_'(I,-YCON (JP) )÷BR

13 PSI (J P )-$QRT ( ( BB-YIHAB )* (YIHAB-AA) )*FT
gq CONTINUT

LI=NKeJ-LK
L2-LZ+MK
L3-LZeMK
SM-O.
IF(NASYM.EO,,1,AHD.I,EO,1) GO TO 46
IF (IK ,EO. 1) GO TO 46
00 41 LO=lj, MM
LP=L 1* ( lO-t ) *MK
AA=I,

164

VS
V$
VS
VS
VS
VS
V$
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

3628
36Z_

3630
3631
3632
3633

3634
3635

3636
3637
3638

3639
3640
3641
3642'
3643
3644
3645
3646
3647

|
3648
364g

_6_0
3651'

3652
3653

3654
3655

3656,
3657
3658
3659
3660

3661
3662
3663
3664
3665

_666
3667
366_
366q
3670
3671 t
3672
3673

3674 I
3675
3676.



i! -

, .." =

:iil¸

i
TI •,*

r'_ "

DO 42 LS'IpMM VS
LN=LI+(LS-1)tMK VS
IF (LS .EO. tO) _0 TO 42 VS
AAmAAe(BREAK(NpI)-YCP(LN))I(YCP(LP)-YCP(LN)) VS

62 CONTINUE VS
41SM-SM+AAeA_(LP)*PSIILQ) VS

GANAOnSN VS
GO TO 47 VS

46 GAMAO-O. VS
67 CONTINUE VS

ZF (IS .FO. 1) GO TO 26 VS
IF (IVING(N).NE.O.AND.I.EC.NMIHG(N)) GO TO 28 VS
IF (I.EOeNC(N)) GO TO 26 VS

GO TO 27
28 IF(J.GT.NW(N,1)).AND.IPS].Eq.2) _0 TO 27

GO TO 26
Z? CONTINUF V$

SN=O. VS
00 63 LO=lpM_ VS
LPnLI+(LO-1)tMK VS
AA't. VS
DO '6 LS=I.MM VS
LN-LI+(LS-1)eNK VS
IF (LS .EO. LO) _0 TO ,6 VS
AA=AAe(_REAK(NpI+I)-YCP(LN)II(YCP(LP)-YCP(LN)) VS

46 CONTINUE VS
63 SH-SM+AAtAW(LP)tPSZ(LO) VS

GAMAN=SM VS
GO TO 30 VS

26 GANAN=O, VS
30 DO 18 K-I,_P VS

LL=NK+(K-1)eMK+J-LK VS
TAN=(XN(LLtZt-XN(LLP1))I(YN(LLJZ)-YN(LLpl)) VS
CA(LL)-O. V$
DO 20 KKul,MM VS
LI.NK÷(FK-1)eM_+J-LK V$
IF (KK eEOc K) GO TO 22 VS
CA(LL)=CA(LL)÷2e*(-I.)**(K+KK)*AW(LX|tPSI(KKII(NIDTH(NpI)t(YCON(KKVS

I)-YCON(K))) VS
GO TO 20 VS

22 CA(LL)=CA(LL)+AW(LL)ePSI(K)eYCON(K)I(WTDTH(N,T)*SJ(NeKJZ]eSJ(N, VS
ZKpl)) VS

20 CONTINUE V$
IF (IK ,EQ, O) FK-YCP(LL)I(HABeHJ_) VS
IF (IK,EO.1) FK--(I.-Z.e(YCP(LL)-HALFB(N))IHAB)I(O.SeHAB) VS
CA(LL)-CA(LL)+GA_AO*(-Ie)*tKIII.-YCON(K))IWIDTH(NpII-GAM_Ne(-lo)_V$

1(_+K)I(1.÷YCON(K))IWIDTH(NpI)÷A_(LL)eFKIPSI(K) V$
CA(LL)=CA(LL)IPSI(K) VS
IF (IWING(N).NE.O.AND,I.EO.NWIN_(N)) GO TO 51 V$
IF (I,EQ,NC(N)| GO TO 50 V$
IF(HASYHeEO,I.ANDeI,EO,Z) GO TO _0 V$
GO TO 18 VS
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36T7
3678
3679
3680
3601
3662
36n3
36e_
3685
36P6
3687
36P_
3689

3690
36_1
3692
3693
36q4
3695
36Q6
3697
36qB
36qq
_?00
3701
3702
3703
370*
370S
3706
3707
3708
3709

3710
3711
3712
3713
371,
3715
3716

3717
371P
3719
3720

37211
3?22
3723
3726
3725

l



51

50

T8

18

24

Z3

T6
TT

B6

e7

14

17

09(

IF(J GTNW(N,I) AND IPSI EQ 2) GO TO 18

CONTINUE

IF (CHDRDT(NpTPZ).LE.O.OO1) GO TO 18
• IF(NASYM.EQ.Z.AND.I,EO.1) GO TO ?B

G(NPJ_IW)t_(NmJpIWI_AW(LL)_PSI(KI*(-1,I_*(K_N)/(1,_YCON(K)}
GO TO 18

G(N,J_IW|-G(N,J,IW)÷AW(LL)tP$1(KI*f-1.)**K/(I.-YCON(K))
CA(LL)-TANtGAMMAiLL)+CA(LL)

IF (J.EQ.NW(N_I)) NK1-LL
IF (I,EO,NC(N)) GO TO 23

IF (IVINGIN).NE.O.AND.I.EO.NWING(N)) GO TO 24
IF(NASYN. EO.Z.AND.I,EO.1) GO TO 23
GO TO 1_

IF(J GT NW(N,I) AND IPSl EQ.2) GO TO 14

CDNTINUF
IF ICHORDT(NpIPT).LE,O,O01) GO TO 16
IF(NASYM,EO,Z,JND,I,FO,1) GO TO ?b
G(N. JpIW)-2.1WIOTH(NpI)WG(NtJ_IW)_O.P*(-].)**M_GAMAOIWIDTH(N_I)

GO TO 77

G(NtJJIW).2./VIOTH(Ntl)*G(NpJpIW)÷O.P*(-I.)**M_GAMJN/WIDTM(NpI)

CONTINUE

IF (IK.EO.O) G(N_JpIW)-G(NtJ_IWl*SORT(HA_)t2,828427124

IF(TK.EQ.]) G(NpJJIW)-G(NtJpIW)*SORT(HA8)I4.

IFIIW.EO,2) DUMT(IB_MpJ)-G(NpJPIW)

IF(IW,EO.2) GO TO 1#

IF (IWING(N).NE.O) _ TO 85

SE(IB.N.JI'G(N,J.IV)
GO TO 1¢

IF (IPS1,EO,Z,ANO.J,GT,NW(NpE)) GO TO 8T
IF(IPSZ.EO.t) GO TO 87
GO TO B6

$E(IBpN_J)'O,

G(N,J ,IW)=O

CONTINHF

NK2-LL

CONTINUF
NKI=LPNIN)
CONTINUE

IF(KZ,NE.O) RETURN
CTP,O.
CTX'O*
SUMS-O.
JP'O
MN=O
DO 1000 N=IjNSUR
NK=L PAN1 ( N)-NW (Ne 1)

KCH-NS (N) ÷MM

NCW-NW(Nt I)+NW(Np 2)

lV=l

IF (NC (NI .NE.NWING(N )I IW'2

IF(NASY_.[O.I ) IW'2

DO 64 K'IpIV
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VS 3?26

VS 3727
VS 372_

VS 372q
VS 3?30
VS 3731
VS 3732
VS 3?33

VS 3736

VS 3T3_
VS 3?36

VS 3T37

VS 373_

VS 3739
VS 3?40

VS 3741
VS 3?42
VS 37q3

VS 3T45
VS 3?_6
VS 37_7
VS 3?4P

VS 374_
V$ 3750
VS 3751

VS 3?52
VS 3753
V$ 3754
VS 375_

V_ 3?_6
VS 3757

VS 37S_
VS 3TSQ
VS 3?60
VS 3761
VS 3762
VS 3763
VS 3764

VS 3765
VS 3766
VS 3767

VS 3768
VS 376Q
VS 3770
VS 3771
VS 3772

VS 3773
VS 3774



OF POOR QUALITY

CTIP(NIKI'O,
IPZ'l
IF (K ,EO, 2) IPZ-3
•IF (CHORDT(N_IPZ) ,LE,O,O01) GO TO 64
WRITE (JPTJ66)
WRITE (JPTp67)

66 FORMAT(150H CH_RDWISE DISTRIBUTION OF TIP
67 FORMAT (15Xj3HXlC_6X96HCTIP)

CHO-CHORDT(NpIPTI+CHORDT(NpIPZ*I)
: IF(KoFOeZ) GO TO 10_

IF|IWING(NI.EQ.O) GO TO 105
IN-KCH-NS(N)+IWING(N)
IM-MK-(N$(N)-IWING(N))*NW(N,t)
GO TO 106

10S IN-KCH
IM'NK

106 CHOROmCHtIN)
IF(NW(Np2),EO,O) GO TO 107
II-qS(N)÷IN
IF(N,GT,I) II-NS(N)-NS(N-I)÷IN

CHORD-CHORD÷CH(II)
107 CONTINUE

O0 65 I-1,NCW
J-IN÷I
IF(I,LE,NW(Npl)) GO TO lOP
TW.N_(N)

IF(N,GT,IIIK-NS(N)-NS(N-1)

IF(IWING(N).NE.O.AND.K.EQ.I) IK=IWING(N)

LL-LPANI(N)÷NW(Nj2)*(IK-I)÷I-NW(N_I)
GO TO 109

10_ LL-J
109 CONTINUE

_C-(XV(LLI-XLE(IN))ICHORD
CTOIS-O.
IF (K ,EO, ?) GO TO 80
IF (IPS1 ,FO. 2 .AND. I .GT, NW(NplI) GO
IF (IPS1 .EO. 1) GO TO 65

PO CONTINUF
CTDIS-2,ePI*G(NpIeK)*G(N,IjK)/CHD

65 WRITf (JPT_B) WCpCTDIS
SUM-O,

ISN-1
FN-_W(N_I)
CHD-CHORDT(N_IP7)
00 61 I'lpNCW

FCR-I,
IF (G(NpI,K),LT,O,) FCR'-I,
J'I

X1-YCN(N_IPZ)
IF (K ._Q, ?) GO TO P1

SUCTION

TO 65

COEFFICIENT)

V$
V$
VS
VS
VS
VS
VS
VS
V$
VS
VS
VS
VS
V$
VS
VS
VS
VS
VS
VS
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
V$
V$
VS
VS

3775
3776
3777
3778
3779
3780
3781
3782
37_3
3784
3785
3786
37P?
3788
3789
3790
3?91
3792
3793
3794
379_
37_6
3797
3?¢8
3?99
3800
3801

3802
3_03
3804
3F05
3806
3807
3808
3809
3810
3811
3812
3R13
3R14
381_
3816
3817
3818
3819
3820
3021
3022
3R23
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IF (ZPS1 .EQ. 2 .AND. I.GT.NW(N_I)) GO TO 6_ VS 3824
IF (IPS1 ,EQ, 11 GO TO 61 VS 3825

81 CONTINUE VS 3826
IF (I.LE.NW(Npl)) GO TO 68 V$ 3827
I$N=2 V$ 382R
FN'NM(Ne2} VS 3829
J'I-NW(N,1) V$ 3830

Xl"YCN(N, IPZ+I) VS 3831
CHD-CHORDTINJTPT÷I) VS 3832

6P fJ = J VS 3833

XM = Xl + 0.5*CHDt(1.-COS((2.*FJ - t.)*PII(Z.#FN))) VS 3836
XM=XM-XREF VS 3835
SU_-SUM+CHDeG(NpT_K)IGINpIe_I*$N(NpJpZSN)iFCRIFN VS 3_36

SUHM=SU_H+CHO*XH*G(NtIjKI/G(NpI_KIeSH(N_J_ISNI*FCPIFN VS 3837
61 CONTINUE V$ 3838

CTX=.$UM+CTX V$ 3839
CTIP(N_K)-SUHtPI*PIII2e*HALFSW) VS 3840

•CTP-CTP÷CTIP(N_K] VS 3841

64 CONTINUE VS 3842
IF (CHOROT(N_Z)._T,O,OOI,OR,CHORDT(Np3),GT,O,O01) JP-JP+I V$ 3843
TF(NW(Np2}.NEeO.ANOeNeFO.1) MM-MH_NS(N) VS 3866
IF(NW(N,Z),NE,O.ANO.H,GT°I) _M-NM+NS(N|-NS(N-1) VS 3845

1000 CONTINUE VS 3866
IF(ARS(CTX),LE,O.O0001) ¢0 TO 82 VS 3847
IF (JP.NE.O) CTX-SU_MICT_ VS 3848

82 CONTINUE - V$ 384q
CTX=-CTX VS 3850
WRITE (JPT962) CTP VS 3851

62 FORMAT (I2_H TIP SUCTION CDEFFZCIENT=,FlO.5_2Xj15H(ONE SIDE ONLY))V$ 38_2
WRITE(JPT_TS) CTX VS 3853

75 FORMAT(/66H THE X-COORDINaTE OF CENTROID OF TIP SUCTION =_F10.5) VS 3856

WRITE (JPTpb9) VS 38_

69 FOR_AT(/8H ELE_ENTp2Xp3HYISp6;eSHGAMHA,SX_SHGAHAX) VS 3856
N=I VS 385?
DO 35 I-lpLPANFL VS 3858

ETA-YV(I)IHALFB(N) VS 3859
WRITE (JPT_?) ZJETApAW(I)jCAII) VS 3_bO

35 IF(I,EQ.LPN(N)} N-N+1 VS 3861
RETURN V$ 38_2
END VS 3863

C FORTRAN NLSTIN VS 3864

SUBROUTINE AUGVOR(AWmCA,GAMMAeGNwLPANELPX2wY2mZZIB2mZ7CPJXCPIYCP VS 3R6_
1,NZ) VS 3866

DIMENSION AW(1)pCA(1)pGAMMJ(1)pZZCP(1)gXCP(1)eYCP(1)tW(2) VS 3867

REWIND 02 VS 3868
3 FORMAT (10F10,5) VS 3869

00 I I-I_LPANEL VS _870
DO 2 K=1_2 VS 3871

F-1, v_ 38_2
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• . • :...

, .: .-:iI

•. . , .

.. • ;

iI. . : ',.:

• IF (K. EO_e2 ) F--1.

_iX' XCP•(1 )
Y-YCP ( I)*F

:.I-ZICP (I}
2 W(K)-VLCTY (Xp Yp ZP X2PY2pI2pGMpB2)

: IF(NZ,Eo.o} CA(I}-WII)+W(2)
• _._ _F(N?,EQ.I}._CA(I}-W(1}-W(2}

•:- IF(NZ,EQ,O) .GO TO 15

':, ' D0"16 J-1,LPANFL
; 16 4tEAO(O21 {AW(K),K-1,LPANEL}

• -15 CONTINUE .•
'_ DO 5 :I-1,L,P.AINEL

:'. _:c !F(NZ,EO,O) GAMMA(I)-O.
! REM) I02) _(AW{K)pK-IpLPANEL)

'. OQ 10 J-I_LP'ANEL

: i_0 GAMMA(I)-GAMMA(1)-AW(J}*CA(J)
...... . '5 CONTINUE

; RETURN
EH'D -; - ""

C FORTRAN NLSTIN
_UBRDUTINE

ORIGINAL FAG£ ;S

tDF POOR OU_,LITY

SPNINT(NlpN2,NSeCSCPSJpSWEFPpMlpXp_M,gIDTHeGW}

VS
VS
VS
VS
VS
vs
VS
VS
VS
VS
vs
VS
VS
VS
VS
vs
vs
vS
vs
vs
vs

COMMON IINOUT/ INPTJJPT V$

.; OIMENSION NS(IIpCSC(1)pSJ(6,31pl)eSWEEP(1}eMI(6_1)pX(15P1)pUIOTH(6VS

."ltl)
1q''''' "m eI-3.1_159265

.. i N-NS(I)

,.. .. G_-O, -
._..... _W-0.

_ KC=t "

: .tF(NZ.GT.Z} KC-2
IFtN1.GT.I) KLL-NI-I

• "DO I '.i-I,N

IF(i.'GE.N1.AND.I.LE.N2) GO TO §

• • : _oToZ
.... . '5 KL-I-KLL

• : AA'SJ(leKLpKCI'IFM
:_ 'GM-GM+CSC(1)/X(15_I)tAA

 W- u+CSC(I|*AA
• / 1 CONTINUE

.. _i : GM-O.25_PI*WIDTH(IpKC}*GM

.... ; "GW'GWeO.5*WIDTH(I,KC)SPI
•, • C :WRITF(JPT,2| (X(I_�I},I-IpN)

'''J I_C IQRITE(JPT,2) GM,WIOTH(1,KC),GW
- :C ." WRITE(JPTe2).(CSC(I)*I'leN)
" ' ; 2_FOR_AT {SX_lOFlO,5)

END

B

L '

,,' ' , "

vs
vs
vs
v5
vs
vs
V._
vs
vs
vs
vs
VS
VS
vS
vs
vs
vs
vs
vs
VS
VS
vs
vs
vs
VS
vs

169

3873
387;
3R75
3876
3877
3878
3870
3880
3881
3882
3883
388_

3885
38_6
3887
_8R_
3R8q
3800

7801
3802
3803

3_05

3806

3807
3808
3800

3_00
3o01
3902
_003
300_
3005
_06

3007
3007

3000

_910

3qlZ

3o13
301_.
30!5

3q16

3017

3q18

3010

3020
3021



C

: • [:'

L, . : '.

"i • :i : "

/,

' , ii

•°,

• ORIGINAL PLUS |S

' OF POOR QUALITY

c

FORTRAN NLSTIN VS
SUBROU'TZNF LATFRL(GAMMAgAW_CAPLATjLP_NELgLPANI_OFtflALtYKpDSpOCpZWIVS

1NGprWGLTpNALP_ALPjGAMPpGAMBp_AMR_CPtGAHXpBREAKpCHORDTpYC_p V$
_:2SN_LPpCNALPgDZYjNLEFpNClpSWPP_IBLC_CFFpIVaICA_ICA_BpKTpPCoSE_ZCAPVS

'.3TpHVL"_HVL2_DV_ZZCPpMZpNAUG) V$
:_;'TD_CALCULATE THE EFFECT OF LATERAL JNO OZECTTONAL MOTIONS VS

"IDZMENS_ON NVLI[1)pNVL2(Z)_DHH(1)_ZZCP(Z) VS
'."D_PENSZON DZY(1)eSWPP(6_I),tV(1)eLPANI(1)pNAL(1)m_UING(1)PIUGLTt])V$
"!,I_NL_F_I);ICAM(1)tRC(6_I)_SE(3_6_I)_CAMT(1) VS
: DIM ENSi_N GAMM_(1)_AW(1)_CA(1)_DF(6_I)_YK(6_I)_O$(6_1) V$
.- D_MEN$ION DC(6,1),GA_P(1)eGAHB(II_G_PR(Z)eCP(1)eGAHX(1)_PPEAK(6_I)VS

: I_CHOROT_6_I)_YCN(6_I)_SNALP(1),CH_LP(1) VS
•_. _O_ON i/GEnii HALFS_,YC_(2OO)_YCP(2OO)_ZC_(2COI_XLE(IOO}pYLE(_OO)_VS

.. l_TE(_OO)I_PSI(30|_CH(lOO)_XV(200}_YV(200)_SHt_lS_2)_XN(200_2)_YN(2VS
_O0_.)_ZH(_OO_2)_IDTH(6_5)_YCON(_l)eS_EEP(]OO)_H_LF_(6)_$J(6_31_5|V_

CONH'ON YCONST/ NCS_NC_HI(6_5)_MJ_I(6e2_5)_PJ_2(6_2_5)_NJ_(6_)_ VS
1NFP(6I_N_(6_2) V$
_'OH_0N ISCHE_EI C(Z)jX(15_41)eY(15e41)_SLOP_(15)_XL(2_lS)_XTT(_l),VS

_COMHON !AFROI _NeBeCl(50)eCT(_O]eCD(50),CP(_O) VS
COHMON IE_TgAI LPN(6)_NS(61_CNLE(61_TgST(b)_SP(bI_t_G_DeHE_GHTe VS

1ATT'*NC(6)eN_ING(b)e_POS(6]eIALPeDLIHTf3e6e]_)_H_LFBH(6) V$
CO'HMONIBFT_/ GMAX(50),XT_(50)_YTG(FO)_ZTG(KO)_pZ_NCG_CTG(1_I_TGt_V_

CO_ON IFUSI XF(ZO)_XCF(20]_PF(20)_SNP(5_20)_LEFpXT_F_D(20)_
1NCUH_NF_NT_CSF(SplO)_XAS(6)_NKF(5)_FO_FIO_KF_PITLtL_F_I_N_PDX_XU

",! CON_N IINnUTI INPT_JPT

;i D[HEN$_N DUM(2OOI_DUHY(2OO)eDUHZ(2OO)eDUMS(2OO)eDUPC(20C)
OZ,E.S OU XCZO0 
L1.LwF÷i •
NSUR=_(50)
N'ASYM_YCQN(50)

GSA_('_O)°CL(50)

.IF(LAT°EO,1) GO TO 30
REgIND 01

,.:REAB(01) (DUM(1)_I-I_LVFI
RFAD(O1) (AW(I),I-I_LWF)
AW(LZ|-0.

:. DO 5.I-i,LWF

"_ GAMMa(II--AW(I+I)/AW(1)
NJ-LWF'_
MM-NW(Ie I )

IZ-l
L,I •
OO _ ;IJ-Z,LWF

• NN=.NW(Eel)

VS
VS
vS

VS
VS
VS
VS

VS
V.S

V.r
VS
VS
VS
VS

VS
VS

V.e
V._
VS

VS
VS
VS
VS
VS
VS
VS

;'" ; _, •'_i_,

?'";L' "

,.. : ii !i.i!i:' I
: ',! L:i;"

.;1:( . •

170

3_22
3923
3926
3925
_926
3027
3928
3929
3930
3931
3932
3933
393_

3935
3q_E
3¢37
3938
3930
39_0
39_1
3942
3943
3966
3965
3966
39_?

394B
396o
3950

3951

3o_?
3953
_9.54
395_
3956
3957
_95_
39_q

_61
3¢6_
3063

396_
3965
396k
3967
3968
396_
3970



10

C
C

3O

IF (NLEF(L).EO.1) JZ=2
IF (NLEF(L]°EO.1) NX=l
READ(01) (DUM(K) J.K'lpLWF )
READ(01) (AW(K)pK'IPLWF)
AW(L1 )=0, VS
IF(IJ.GT.LPANfL] GO TO 2 VS
IF(_IAL(L).EO.O) GO TO 2 V$
IF(IJ.GE.MJWI(L,JZJ. NAL(L)).At4D.TJ.LE.MJW2(L,JZj. NAL(L))) GO TO 10 VS
%F(IJ.GE.MJWI(LpNX,NAL(L)).AND.IJ.LE.MJW2(L,NWpNAL(L))) AW(LZ)=OF(VS

1L,NAL(L)) VS
IF (NLEF(L).EO.1.AND°IJ.EO.MM) AW(L1)=O.SODF(LpNAL(L)} VS
GO Tr_ 2 vs
IF (IJ.FO.MM°AHD.NLEF(L)°FO°O) AW(LI)-O°5*DF(L,NAL(L]) VS
IF(NLEF(L).EO.1) GO TO 2 VS
IF (MJWI(L p2_NAL (L ] ) .EO°O) _W(L1)-DF(LpNAL(L ] ) VS
ZK=IJ Ve
AW(L1 ) -AW (L1)*CNALP ( Z 7) VS
WRITF(JPTe15) ZJ,AW(L1)pCNALP(I?) VS
CALL VMSEON (NJ,TK,AW,GAMPA,CA) V_
NJ=NJ-1 VS
IE(IJ.GT.LPANEL) GO TO 6 VS
IF(IJ.GE,LPANI(L).GND.IJ.LT.LPN(L ]] NN-N_/(Lg?) VS
IFtTJ.LT.MM) GO TO 3 VS
M/4=MM+NN V$
IZ=IT+l VS
CONTINUF VS
IF(IJ.NE.LPANI(L)) GO TO 4 V$
IF(IJ.EO.LPN(L)) GO TO 6 V$
IF(L.EO.1) IZ=l VS
IFfL.GT.1) IZ-Tl-NS (t)+NS (L-l) V._
IF (IJoEO,LPN(L)I L=L+I VS
KZ=2 VS
CALL THPUST(LPANEL_,GAMMAI, SNALP, LPANlJ, ICAM,TCJMB_NL_F,NAL,IV,IICINC, VS

IJYK,DC,DS,CApI_GLTpKT_O.90.,O.,CNALepDF,NrlpKTpRCp!C6VTpSWPPPIBLCpV_
2YCONeBREAK} VS
CALL GAMAX (A_pCAeLPAN)sLPAHFLpGAMMApBRFAVeCHORDTeIUIR_eYCNe VS

1SLDPFtCTX,IWGLT,KZpSEp2) VS
WRITE(JPT,17) (CD(K)eK=IPNCS) VS
WRITE(JPTP17} (SE(2,1tK)tK=I_NC_} VS
RETURN VS

YZ-l VS
BK-O° VS
P=PP V$
_BO-O. VS
GRO=O. VS
FPC-2.E*SORT(CFF) VS
_REF'CL(50) VS
RL=O. VS
L=I VS

VS 3971
VS 3972
VS 3973
VS 3q76

3975
3976
_q?7
3978
397_
39_0
3_B1
3q82
3q83

_q86
3q8_
3986
_qp?
_q_8
3989

3q_O
39ql
_qq2
3993
39q6
39q_
3qq6
3q_7
3998
3qqq
6000
6001
6002
600_
¢00_
_005
600_
6007
600_
400_

_010
601_
4012
4013
401_
4015
601b
6017
601P
4019
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3q
101
38

37

31

KM=I
DO 37 [=ZPNCS
NWW=NW(Lpl)
IF(NW(LeZ).NE.O) NWW"NW(L j E)
IF[L.EO,I) ZST=O
IF(L,NE.Z ,AND.. NW(LeE),F.O,O) ZST=LPN(L-Z)
IF(NW(LeZ),,NE.O) IST=LPAN1 (L)
IL.,O
IF(L.GT.1) IL=NS(L-1 )
GMAX( I ) =0.
NK-I ST÷ (I-I L-1 )*NWW
IKmKM
IF(NW(L_Z).NE.O) IK,,I(M+NS (L |
00 39. LOm]jNWW
LP=NK+LO
AA=I.
DO 3q LS=lJ, NWW
LN=HK÷L$
IF(LS.EO.LQ) GO TO 39
AA-AA* (XTF(IK)-XV(LN))/(XV(LP)-XV(LN))
CONTINUE
FORMAT (5(6Xp14))
GMAX (I )=GMAX (I|+AAWmGAMX (L P |
KM=KM÷I
IF(I.NE.NS[L)) GO TO 37
IF(NW(L,2).EO.O) GO TO 37
IF(L.EO.I) KM-KM+N$(L )
IF(L.GT.I) KW-KM+NS (L ]-N$ (L-l)
IF(I.F.O.NS(L) } L-L+I

WRIT_(JPTp17) (C,wAX [T )pI-lpNCS)
IF(_Z.EO.O) GD TO 31
yEuSLOPE (15)
Y2=SLOP_ (14)
72=$LOPE(13)
GM=SLOPE(IZ)
GW=SLOPE(11 )
77=0.
CONTINUE
DO 35 I'1,3

MN'NW ( 1_,1 )
IPN'I
IPM=O
IW=I
II-l
ZB-O.
YB-"REAK(I_ 1)
YBB= BREAK (l, 1 )
IF(NASYI_.EO,O) GO TO 80
YB"YK (Z,NCl)

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
V_
VS
VS
V._
VS
VS
VS
VS
VS
VS
VS
v_

4020
4021
4022
4023
4024
40Z5
4026
4027
4028
4029
4030
4031
4032
403_
4034
4035
4036
4037
4038
403q
4040
4041
4047
4043
4044
4045
404_
4047
4048
4049
4050
4051
40_2
40_3
4054
4055
4056
4057
_058
4059

4060
4061
4062
4063
4064
4065
4066
4067
4068

172



OF POOR QUALIFY

B1

8o

C
i02

21

Y88"Y8 V$
IF(NC1.EO.1) GO TO 80 VS
NClt'NCI-1 V$
00 81 J'I,NCll VS
ZB=ZB÷(YK(lpJ)-YK(ltJ+]))*DS(lJJ÷t) VS
YBB-Y8B+(YK(1jJ)-YK(lpJ+l))*OC(lpJ+1) V$
YB'YK(1,1) VS
CONTINUE V$
YSP-YB V$
YBRP-YBB V$
IF(ZoNE,I) REWIND 03 V5
L-1 VS
WRITE(JPTpl02) I VS
FORMAT (2XJTHTESTINGpI4) V$
00 6 IJ-19LNF V$
CSK-SWPP(L,IPN) VS
IF(IJ.GT.LPANEL) GD TO 21 VS
NN'qW(Lel) V$
YC-YBB÷(YCP(IJ)-Y_)*DC(L_ZPN) VS
7C-ZCP(ZJ)+Z_+(YCP(IJ}-YB)*DS(LpIPN) VS
XC-XCP(IJ) VS
WBT-O. V5
DSS'DS(LpZPN) VS
DCC-DC(LpIPN) VS
IF(I.N_.I)

JlV, IWING,YK,IWGLTpNASYMwNCI,DS,DC,L,BREAK)
PHI'ATAN(_ZY(IJ))

COSP'COS(PHI}
SINP'SIN(PHI)

SPHI-OSILpIPN)*COSP+SIKP_DC(LpIPN}
PR-P
IF(ZRLC .EO, 1) PR-P*(1.-CSK*FPC)
CA(IJ)'PRt(ZC*DS(L_IPN)+YC*OC(LJIPN))IHALFB(I|÷BK*SPHI-RL#(XCP(IJ}

CALL WBETA(XCeYCPZC,WOT,DSSeOCCefiKe_LeHALFB_XLLeXTTe_CSVS

I-XREF)/HALFB(1)$SPHI+WBT
WN-O.

IF(KF.EO.O) GO TO 20
WK-O.
G-O.
CALL FUSVOLIB,XCpYCjTC_WN_WKpGjlpl_DCCpDSS)
GO TO 20
II-IJ-LPANEL
CA(IJ)'O,
WN-O.

IF(II.GT,NF} G_ TO 20
XS-XCF(IZ}-XTEF
XE-XCF(II)-XLEF

IFtII.EO.NF) RFL-O.
IF(II.NE.NF) RFL-XSISORT(X$*XS+B*RF(III*RF(II)}
RFI-XS*(1,+RFL)

VS
VS
VS
VS
VS
VS
V._
VS
VS
US
VS
VS
VS
VS
VS
vS
VS
VS
VS
VS
VS
VS
VS
VS

4069
4070
4071
40?2
4073
4074
40?5
4076
4077
4078
4079
40fl0
4081
4082
4083
4084
4085
4066
4087
4088
4089
4090
4091
4092
40q3
4094
4095
4096
40q?
40q_
40q_
4100

_I02
_I03

_I0_
410_
4107
410_
_IOQ
4110

4112

4114
4115
4116
_I17
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RFO,,XB*(1.+XSISORT(XB*XB÷B*RF(II I_'RF [II ))) VS
NN=(-BK+RL*XCF (II)IHALFB(1) )'_RF(II )eRF(II)-(RF1-RFOI_(GBO4.RLeGRO)IVS

I(4,ePI)
20 CA(IJ I=CA (IJ)+WN
15 FORMAT (l_,I4,?X,8FlO.5)

IF(IJ°GT.LPANEL) GO TO 6
IF(I,HE*l) GO TO 11
OUMIIJ)-DC(L,IPN)eCOSP-DS(L_IPNleSINP
OUMS(IJ)-SPHI
OUMC(IJ)=CNALPIIW)
DUNY(IJ)-YC
DUNZ(IJI=ZC
DUM_(IJ]=SNALP(IWI_SPH!

11 CONTINUE
IF (IJ .GE.LPANI(L).ANO.IJ.LToLPN(L)) NN=_W(L,2)
IF(IJ.EO,LPN(L).AND,IJ,LT.LPANEL) NN=N_(L+lJl]
IF (IJ.LT.MM) GO TO 8
NM=NM÷NN
IL=IL+I
IW=IW+I
IF (IWING(L],NE.O.AND,IW.TO.(IWING(L)÷I]) GO TO 7
IF(IJeEO.LPANI(L).OR.IJ.EOoLPN(L)) GO TO 1_
IFIYLE(IL),LT,YK(L,IPN)) GO TO 8

? CONTINUF
NI-O
IF(NASYM,EO,1,ANO,IPN,LT,NC1} NI=I
IF(NI,EQ,I) IPN-IPN÷I
ZB=ZB÷(YK(LpIPN)-YB)*DS(LpIPN)
YBBmYBB÷(YK(LPIPN)-YB)_OC(LeIPN)

YB-YK(LpIPN)
IF (IWING(L),NE.O,ANO,IW,EO,(IWING(L)÷I)) GO TO 22
GO TD Z3

22 IF (IWGLT(L).EO.1) GO TO 23
16 ZB=O,

YB=BRFAK(Ljl)
YBB=RREAK(L,1)
IF(NASYM,EO,1,AND,IJ,EO,LPANI(L)) YB'YRP
IF(NASYM.EO.I,_ND,IJ,EO,LP_NI(L)) YBB'YBBP
IF(IJ,EQ,LPN(L).ANO,L,LT,6] YB'BREAK(L+I,1)
IF(IJ,EO.LPN(L).AND,LoLT.6) YBB'BREAK(L+Iel)
IF(IJ,EO.LPANI(L),OR,IJ,EQ*LPN(L)) GO TO 23

IF(IWGLT(L).NE.Z) GO TO 23
ZB=YK(LpNC(L)-2)*DS(Lpl)
YBB-YK(LpNC(L)-2)eDC(L_I)
YB-YK(L,NC(L)-2)

23 CONTINUE
IF(NI,NE,I) IPN-IPN÷I
IF (IJ,EQ* LPkNI(L),OR,IJ*EO,LPN(L)) IPN'I

8 CONTINUE

VS
VS
VS
VS
VS
VS
VS
V_
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V._

VS
VS
V$
VS
VS
VS
v$
VS
VS
VS
VS
VS
V$
VS
VS
V_
VS
VS
VS
V._
VS
VS
VS
VS
V$
VS
VS
VS

174

4118
4119
4120
4121
4122
4123
4124
4125
4126
4127
4128
412q
4130
4131
4132
4133
4134
4135
4136
4137
413B
413¢
4140
4141
4142
4143
4144
4145
4146,
4147
4149
414q
4150
4151
4152
4153
4154
415_
4156
4157
41q_
415¢
4160
4161

4162
4163
4164
4165
4166



L

ORtG|._-!AL F?.;!_.i-; :""_

OF POOR QU;tL__

6
c

41

45
4O

_5
_0
17

6]
1B(1)eGAMX(K)*RL_DUM(K)-DU_X(K)*CA(K)

§q CONTINUE
WRITE(JPT917)(GAMR(K)jK=1pLWF)
DO 56 K'I*NCS

56 Y(4pK)'CO(K]
IF(MZ,EO.O) GO TO 70
00 77 K'I_NCS
BR=-(X(llgK)-XREF)/HALFB(1)*RLL

77 CD(K)-2,_DMM(K)*BR

KH=O VS
IF(IJ,EO,LPANI(L}.AND,IJ,NE,LPN(L}) KH=I V$
IF(KH,EO,1.AND,L,EO,1} IL-IL-NS(L) VS
IF(KH,EO,I.aND,L,GT,1) IL=IL-NS(L|+NS(L-1) V$
IF(KH,EO,1,AND,L,EO,1) IW=IW-NS(L) VS
IF(KH.EO,1,AND.L,GT,1) IW-IW-NS(L)÷NS(L-I| V$
[F(IJ,EO,LPN(L),AND,NW(Lp2).NE,O) KH=2 VS
IF(KH,EO.Z.ANO°L,EO°I) ILmIL+NS(L) V$
IF(KH,EO.Z.AND.L.GT,I) IL-IL+NS(L)-NS(L-1) VS
IF(IJ,EO,LPN(L)} L=L÷I VS
IF(I,EO,2) WRITE(JPTp17) (CA(IJ)pIJ=I_LWF) VS
REWINO 02 VS
ZF(NAUG,EO°I) GO TO 41 V$
IF(HALP,EO,1) GO TO 40 VS
CONTINUE VS
DO 45 K-lJLWF VS
READ(OZ)(AW(J)_J'I_LWF) VS
00 50 J=I,LWF V$
GAMNA(J)=O, VS
REAO(OZ) (AW(K)pK=lJLWF) VS
DO 55 K=ZpLWF VS
GAMNA(J)-GAMMA(J)-AW(KI*CA(K) V$
CONTINUF VS
FORMAT(IOFIO.5) V$
pSI(2q)=CFF V$
CALL THRUST(LPANFLJGAMMApSNALPpLPAN19ICAMgICAMB*NLEF_NALpIVjIWINGpVS

1YKpOCpDSJCApIW_LT_KZ_P,BK_RL_CNALP_DF_NCI_KT_RC_ICA_T_S_PP_I_LC_ VS
2YCON_BREAK) VS

IA-I V_
CALL _AMAX (AW,CA_LPANI_LPANFL,GAMMAeBREAK_CHORDT_IWIHG_ VS

1YCNtSLOPE_CTX_IWGLT_KZ_SE_IA) VS
IF(I.EO.I) GO TO 65 V$
IF(I,EO,2) GO TO 60 V$
DO 59 K-I_LWF VS
GAMR(K)=GAMMA(K) VS
IF(K,LE,LPANEL) GO TO 61 VS
¢0 TO 5q V_
GAMR(K)=GANMA(K)*DUMC(K)-YV(K)IHALFB(1)eCP(K)*RL-(XV(K)-XRFF)fHALFV_

CALL SPNINT(NVLI(1)eNVL2(1}eNSeCDeSJeSWEEPe_leWeGReWIDTHeGRW)
GRm GRW*GM/GW ......

vs
V._
VS
VS
VS
V$
VS
VS
VS
VS

V$

41_7
4168
4169
4170
4171
4172
4173
4174
417_
4176
4177
4178
4179
4180
4181
4182
4183
41P4
_185
4186

4187
_1S8
418q
41q0
41ql

41q3
41q4
41_5
4_q6
41_?
41q_
41_q
4200
4201
4202
4203
4_C4
4205
420_
4207
4208
420q

4210_
4211
4212
42]3
4214 I
4215

175



CALL AUGVOR(AWpCApGA_RpGRpLPANELwX2pY2JZ2eBpTZCPPXCPpYCFpl) VS 4216
GO TO 70 VS 4217

65 00 58 K-1,LVF VS 4219
GANP(K)-GAHMA(K) VS 421Q
IF(K.LE.LPANEL) GO TO 62 V$ 4220
GO TO 58 V$ 4221

62 GA_P(K)-GASHAfk)*DU_C(KI+OU_(K)$P*DUMZ(K)IHALF_(1)*GA_Y(K) VS 6222
1-DUM$(K)*P*DUHY(K)IHALFB(1)*GAMX(K)-OUHX(K)*CA(K) VS 4223

58 CONTINUE VS 4224
00 63 K-I,NCS VS 4225

63 Yi2, K)-COtK) VS 4226

C VRITE(JPTp17) (CO(K)jK-19NCS) VS 4227
C WRITE(JPTe17)(GA_P(K)_Kml_LWF) VS 4228

IF(HZ,EO.O) GO TO 70 VS 4229
DO 76 K-1,NCS VS 4230

76 CD(K).X(lZ,K)*2.*Y(1,K)*Y(2,K)*X(14pKt*X(13,K) VS 4231

C VRITE(JPTP17) (X(12pk)_Y-l,NC5) VS 4232
C VRITE(JPT,17)(X(139K)pK-l,N_S) VS 4233
C WRTTE(JPT,17) (X(14p_),k-1_NCS) VS 4234

CALL SPNINT(NVLI(1),NVL2(1)_NSpCDJSJ_SWEEPt_lJ_pGP_VTOTH_GPW) VS 4235

GptGPW*GHIGW VS 423_
CALL AUGVOR(AVpCA_GA_PpGPpLPANELpX2pY2_Z2tBpZTCPpXCPpYC?91) VS 4237
GO TO 70 VS 423A

60 DO 57 K-lpLWF VS 423Q

GAMB(K)-GA_MA(_) VS 4240
IF(K.LE.LPANEL) GO TO 66 " VS 4241
GO TO 57 VS 4242

66 GANB(K)nGAHMA(K)eOUMC(K)÷E_*GAM_(K)*OUM(_)-OUMX(K)*CA(K) VS 4243
57 CONTINUF VS 4244

00 b7 K-I_NCS VS 424_
67 Y(3_K)-CO(K) VS 4246

C WRITE(JPTplT) (CO(Y)_K-1JNCS) VS 4247
.C VRITE(JPT,17)(GAMB(K)PK-1jLWF) VS 4248

TFIMZ,EO.O) GO TO 70 VS 4249

GBSmGH*2**BKK VS 42_0
CALL AUGVOR(AVsCA_GAHBsGBBtLPANEL_X2_Y2,Z2_B_TZCP_XCP_YCP_I) VS 4251

70 IF(I.EO.1} GO TO 75 VS 42_2

IF(I.EO.3) GO TO 35 VS 4253
RL-RLL VS 4254
BktO. VS 4255
GO TO 35 VS 4256

75 BKuBKK VS 4257
P'O* VS 4258

35 CONTINUE VS 4259

RETURN VS &2bO
ENO VS 4261

C FORTRAN NLSTIN VS 4262

SUBROUTINE _8ETA(X,Y_Z_WN_OSS_DCC_BK_RL_HALFB_DS#DC,NCS_|V,Z_NG_ V$ 4263
IYKtZVGLT_NASYH_NCI_DSK_DCK_LL_BREAK) V$ 6264
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C

ORIGINAL P,*_.i_. _:L,
OF POOR QL_/_LITY

,._ , . •

TO CALCULATE DOWNWASH DUE TO ADDITIONAL WAXE VORTICES IN SIDESLIP VS
DIMENSION DSK(6#I)gDCK(BpZ)tHALFB(1)_IV(1)pIWING(1) VS
DI_£NSION D_(1)gPC(1)pCON(2)pW(2)PV(2)pYK(6_I) VS
DIMENSION IWGLT(1)pBREAK(6pl) V$
COMMON/BETA/ GMAX(§O1pXTG(SO)PYTG(_O)pZTG(_O)JB2pNCGjCTG(15|JSTG(]VS

15)JDIST_PPpRKK_RLLpCFF V$
COMNON /EXTRA/ LPN(6)pN$(6)pICNLE(6)pITVST(_)pIST(6),PGRD_HEIGHT_ VS

IATTPNC(6)sNWING(6)_IPOS(_)pIALPpDUMT(3t6P15)pHALFBH(6)

:COMMON /INOUT/ INPT,JPT
:DATA CO_/1,P_-l,/ " " .

DIST2"O,P*DISTI '" '. .i' .

FN-NCG
VW=O,
VV-O°
XREF-GMAX (50)
LG-1
IFfNGRD.EO.I| LG-2
ZA-O,
YA'BREAK(lpl)
YAA-_REAK(Ipl)

IF(NASYM,6Q,O) GO TO 40
YA-YK(I_NC1) • . ..' ". ."' "

YAA'YA ' "
IF(NCI,EO,I) GO TO 40
NCI1-NCl-I
DO 41 I-1,NCll
ZA-ZA+(YK(1JI)-YK(lpI+I))*DSK(I_I+I)

41.YAA-YAA_(YK(Ipl)-YK(IJI÷I))*DCW(1PI÷])

YA-YK(lpl) _. :
¢O CONTINUE

IPN-1
L-t

IM-O
00 1 I-IpNCS
W(2)-O,
V(2)-O,
IF(ABS(BK),GT,O,O001) PR-BK*DC(1)
ISM-2
IF (IV(L),¢O,I)' ISM'I i

J-2 PDR LEFT WING EFFECT
IFtNASYM,EO,I| ISM-I

O0 9 J'I_ISM
W(J)-Oo
V(J)-O,
ADD-O,
YCtYtCON(J)
NSEG-1
IH-I÷IM
IHI-I+I÷IM

4265
426b
4267
6268
6269
6270
_271

VS 4272
V$ 6273
V$ _27_
VS _77_
VS _276
V$ _277
VS _270
VS _779
vS _2eO
VS _281
VS _282
V$ 4283
VS _284
VS _2P5
VS _286
V$ 4_87
V$ 42@R
VS 428q
VS 62_0
V$ _Iql
V$ _2q2
VS 4Zq3
V$ 42_
vs _29_
VS 42q6
VS 4297
V$ 42qB
VS 42q_
_S _300
VS 4301
V$ _302
VS _303
VS 6304
V$ 430_
VS 430_
VS 4307
VS _30e
V_ 430q
VS _310
VS _311
VS 6312
VS _313
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AVX-O.5*(XTG(IH)÷XTG(IHI))
KSE-NS(LL!
KSI-O
IF(LL.GT.1) KSI-N$(LL-1)
IF(YCeGT,YTG(IH),AHOeYCeLT.YTG(IHI||
IF(I,GT,KSI,AND.I,LE.KSE) GO TO 3
IFIX,GT,AVXt ADO-X-AVX
GO TO 3 l_
IF(I,GT.KSI,AND,I,LE,KSE) GO TO 3
IF(X,LT.AVX) GO TO 3
NSEG=2

3 CONTINUE
O0 4 KY=IpNSEG
OX=DISTE+ADO*O,5
OXX=OIST÷ADD
IF(NSEG,EO,1] GO TO 6
IF(KY,EO.1) DX=(X-AVX)*O.5
IF(KY*EQ, I) DXX=X-AVX

6 CONTINUE
100 FORHAT (2XpZI_pZX_BFIO,5)

XPI-XTG(IH)
XP2-XTG(IHI}
IF(NSEG,EO.2.AND.KY,EQ.NSEG)
IF(NSEG,EO,2.AND.KY,EO.NSEG)
DO 5 K-1PNCG
DO 5 KKllJLG
OXl-XPI+OXt(1,-CTG(K]]
OXZ=XPZ+OXt(1.-CTG(K))
IF (ARS (RL),GT,O,OOOI )
IF(ABS[RL),GT, 0.0001 )
Xl =OXl-X
X2"OX2-X
X12=OX2-OXl
IF(ABS(DCC-_C(I})*GT.O°O01) GO TO 26
IF(ABS(OSS-DS(Z])*GT*O,O01] GO TO 26
IF(NC(L},GT.1) GO TO 26
IF(J,EO.1.ANO,KK°EOol] GO TO 25

26 PS=DS(1)
PC=DC(I)
GO TO 27

25 PS=O,
PC'l*

27 CONTINUE
Y12=YTG(IHI)-YTG(IH)
Z12. ZTG(IHI)-ZTG(IH)+Y12*P$
Y12=Y12*PC
Y1-YAA+(YTG|IH]-YA)tPC-YC
Y2=YAA+(YTG(IHT)-YA)ePC-YC
XYK=Xt_Y12-Yl*_12

GO TO 2

XPI=XPI+X-AVX
XP2-XPZ+X-AVX

PR--RL*(O,St(QXl+OX2)-XREF)IHALF_(Z)
GO TO 10

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
V$
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

4314
4315
4316
4317
4318
4319
4320
4321
4322
_323
4324
4325
4326
432?
432P

432q
4330
4331
4332
433_
4334
4335
4336
4337
4338
4339
4340
4341
434?
4343
4344
4345
4346
4347
434_
434q
4350
4351
4352
4353
4354
4355
4356
435?
4358
4359
436O
4361
4362
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ORIGINAL PA_ "'"

OF POOR QUALITY

IF(KK,EO.I| GO TO 7
ZC--2.t(Z+HEIGHT)+Z
GE=-I,
FCON=I,
GO TO 8
ZC=Z
GE'I.
FCON=O.
ZI=ZTG[IH)-ZC+ZA+(YTG(TH)-YA)tPS
Z2-ZTG(IHI)-ZC+ZA+(YTG(ZHI)-YA)eP$
XZJ=Xl_Z12-71*X12
UCOM--ZltY12t(-ATT)*FCON
YZI-YltZ12-ZltY12
AL_I-XYK_XYK+XZJtXZJ+B2eYZItYTT
RBl=SORT(XltXl÷B2*YltYl÷B2*ZltZ1)
RB2=SORT(X2eX2+B_*Y2eY2+BZeZZeZ2)
UB=(X2*X12÷B2_Y2*Y12+B2*Z2*Z12)IRB2-(X1*YlZ÷P2_Yl_Y12+B2_ZltZIZ]I

1RBI
GBI-(1.-XIlRB1]I(YltYI÷ZI_Z1]
GB21(1,-X21RB2)I(Y2_Y2+Z2_Z2)
FI=UBt{UCOM+XYK)_GEIALB1
F2=(-Y2*GB2+YI*GB1)*GE
F3=-XZJ*UBIALBI#CON(J]
F4=(Z2tGR2-ZI*GB1)_CON(J)
PI=-(F3+F4]_STG(K)eGMAX(I)tDXXIF_
P2=-(FI+FZ)_ST¢(K)_GMAX(I}tDXXIFN
WRITE(03| Pl,P2
GO TO 11

10 READ(03) PlPP2
11V(J)-V(J)÷PI_PR

5 W(J)-W(J)+P2sPR
4 CONTINUE
q CONTINUE

IF(ABS(RL),GT.O,O001) _0 TO 30
IF(I.EQ.NCS] GO TO 30
IF(I.EO.NS(L)] GO TO 17
IF (IWING(L}.NE.O.AND.I.EQ.IWING(L}!
IF(YTG(IHI).LT.YK(L_IPN}) _O TO 30

17 NJ=O
IF(NASYM.EQ.I.AND.IPN.LT°NCI) NJ=I
IF(NJ.EO.I) IPN'IPN+I

ZA'/A÷(YK(LJIPN)-YA)tDSK(L_IPN)
YAA'YAA+(YK(L,IPN)-YA}tDCK(LJIPN)
YA'YK(L_IPN)

IF(IWING(L}.NE.O.AND.I.EO.IWING(L)}
IF[I,EQ,NS(L)) GO TO 23
GO TO 24

23 IF (IWGLT(L)°EO,I) GO TO 24
ZA=O,

GO TO 17

GO TO 23

vs
vs
vs
vs
VS
VS
VS
VS
vS
V$
VS
VS
V$
VS
VS
V$
VS
VS
VS
VS
VS
VS
VS
V$
VS
V$
VS
VS
VS
V$
V_
vS
VS
VS
VS
V_
VS
VS
vS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

4363
4364
4365
4366
4367
436B
4369
4370
4371
4372
4373
4374
4375
A376
4377
437B
4379
4380
4381
43B2
4383
43_4
43B5
4386
43B7
4388
43R9
43q0
43_i

439_
6393
439_
439_
4396
4397
43o_
43¢q
4400
4401

4_02
_403
_404
440_
4406_
_07
4408

4409
4410 I

4411
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24

30

yA-'BREAK (!-91)
yAAuBREAK (L_ 1)

IF(I.EO.NS(L) .AND.LeLT.6)
IF (I, EOeNS (L).AND.[,LT,6|
IF(I.EO.NS(L)) GO TO 24
IF (IWGLT(L).NF.2) Gt_ TO 24
_A=YK(L_NC (L)-2)_DSK(LpI)
YAA-YK (L• NC (L)-2) eOCt( (L_ 1 )

YA-YK (L,NC (L !-2 )
IF(NJ.NE.1) TPN=IPN+I
CONTINUE
IF(IoEO.NS(L)) IPN=I

WW=WW÷IW(1)-W(2) )/8.
VV-VV÷(V(11-V(2) )18,
IF(I.EO.NS(L)) IM-IM÷I

IF(I,EO.NS(L}) L-L÷I

CONTINUE
WN..WW_DCC-VV#DSS

RETURN
ENO

FORTRAN NLSTIN

YAeBREAK(L÷I_I)
YAA'BREAK(L+le%)

FUNCTION VLCTY(XJYpIeX2PYZ,ZZ,GMsB2]

TO CALCULATE THE DOWNWASH DUE TO A OISCRETE
PI13,1415Q265
Fl=|Y2-Y)**2+(Z2-Z)**2

FE=SORT((X2-X)**Z+BZeFZ)
VLCTY,-GMI(4.ePI)_(YE-Y)IFIe(I.-(X2-X}IF?)
RETURN
END

FORTR
FUNCTI

IF(AP*
IF(AP.

VORTEX

AN NLSTIN
ON VFPCOR(AP)

LF,1,25) VERCOR'O.E4eAP
GT.I.ZP*AND.AP.LE°2°) VERCOR=O.1467_AP+O.IIbT

IF(AP,GT.2.) VERCOR=O,OS_APeO,31
RETURN

END
LINK LINK44pLINK33

FORTRAN HLSTIN

SUBROUTINE LOAD
TO INTEGRATE THE LOADING A_D OBTAIN TOTAL CHARACTERISTICS

DIMENSION GAMMA(Z00)

DIMENSION AW(EOI)pCA(2OI)pDMM(50)

DIMENSION DYB(6],DYR(_]

DIMENSION CPCWL(16)_CPSWL(31)_CLWL(b),CMWL(6),CDWL(6)

DIMENSION CLS(50),CLY(50)pCAVS(50)pCPF(10,?O)

DIMENSION FTL(6)pCBMR(6),CBTR(6)pCBML(b),CBTL(6t,CLW(6)_C_W{6)p
ICOW(6)

COM_ON/LOOPIKIpNALP,KALP_TANC2,CLDSpAI,CLIIeALPII_ALPA(15)
COMMON IVBDN!

VS 4412
VS _41_

VS 4414
VS 4415
VS 4416
VS 4417
VS 441B

VS 4419
VS 4420
VS 4421
VS 4422

VS 4423
VS 4424
VS _425

V$ 4426
VS 442?
VS 4428
V$ 4429
VS 4430
VS 4431
VS 4432 _

VS 44_3
VS 4434
VS 4435

vs 4436
VS 4437
VS 443_

VS 443q
VS 4440

l
VS 4441
VS 4447
VS 4463
VS 4444'
VS 4445

VS 4446

VS 4447
VS 444_
VS 44_q

VS 44_0
VS 4451
VS 44_2
VS 4653
VS 445&

VS 4455L
VS 4456
VS 4457

VS 4450,
VS 445_

4460I.C [')UNTo YB AIR (.6 p2 ) _ YC_IW ( 6, 2 ), I_STP ( 6 ) _YBR ( 6,2 ) e YERBR (6eVS
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ORIGINAL p _-

OF POOR QUALITY

12)pYRROL(6p2)tYD2(6t2)tYDRg(6p2)PYDL2(6JZ)jABD(6P2)JARDR(6p2)

1,ABDL(6P2)gYREF(6)pYCBR(6_2)_YCBL(6_2)
COMMON IDSL/ CTP(6p2IeCHORDT(6J4)JSCH(2OOIPL_TpCRFFeBREF2
COMMONIGDI TZNP(6)JBPEAK(_plO)pTFLP(6pS)pRINC(6)eNAL(6) VS

lpYBREAK(6P?)eDCOS(6p5)POSZN(6p5)pZVZNG(6)pIVGLT(6)pIV(6)eLPANI(6) VS

lpICANT(6) VS
COMMON IAJ_I ALP_JlpCP(2OO)tGAVP(2OO)pGA_B(2OO],GA_R(200) VS

1,GAqX(ZOO)pZZCP(?OO),DZY(?OO)pB_P(6950)pR_L(_PSO)pCSU(50) VS
CONMON /SCHEME/ C(2)tX(15J61)jY(15e41)PSLOPE(15)eXL(2plS)eXTT(41)eVS

1XLL(41) VS
COMMON IGEOMI HALFSgeXCP(2OO)eYCP(2OO)eZCP(?OO),XLE(IDO)eYLE(ZDO)eVS

lXTE(lOO)_PS_(30)eCH(lOO)_XV(200)eYV(EOO)eSN(6,15e2)eXN(200_2)eYN(2VS

200,21_Z_(ZOOe2)egZDTH(6eS)eYCON(51)eS_EEP(lOO)eHALFB(6)eSJ(6e31eS)VS
COHMON IAERO! AM_BeCL(SO)_CT(SD)_CD(50)eCH(SO) VS
COMMON ICONSTI NCS_NCgeNl(6,5)e_Jgl(6e2,5)e_J_2(6,2efl)eNJV(6eS)e VS

1NFP(6)_NW(6_2) VS
COMMON ICAMBI ICA_(6)_(6_lO]_XT(_lO_21)_AA_(6_lO_O)_B_(6_lO_ VS

120),CCM(6,1O_ZO]_OOM(6_lO_20)_YT(_lO)_CURV(6*]O),CHND(6_lO) VS
CONM_N IFXTRAI LPN(_),NS(6),ICNLE[6)m_T_STf6)_ST(6)_GRD_HEZGHT_ VS

1ATT,NC(_)_NVING(b)_POS(6)_ALP_DUPT(3_6_lS),HALFOH(6) VS
CO_HONI_ETAI GMAX(SOI_XTG(50)_YTG(50)_ZTG(50),_Z_NC_CTG(]_)_STG(1VS

I§)_OIST_P_BKjPL,CFF VS
COMMON ILEFLPI YLEF(bJIO,2)_XNF[6_IO)_YNr(6_IO)_TNF(6_IO)JXLF(6_IOVS

2

lp4],YLF(6,10_4)_SLPI(6elO]
COMMON ITWSTll NYM(6)_YTS(6,Z_)_AY(6,2OI,PY(6,20),CCY(6_20)_DY(_

120)
COMHONISHPLEI NLF_YSL(15)_AOL(14)_OL(14)_COL(14)_DOL(14)
COH_QNISHPT_/ NTF_YST(15)_AOT(14)_BOT(l_)_COT(141_DCT(l_)

COMMON I$SSI NASY_jNSUP,LPANEL_ICAMB_NUMS,I_CVXpPT
I_NAUGeIBDePBKePIS_D_HeALPINC,IRLeKTePI_ALO_LZ
2eNCleNC2eI_LC

COMMON/GDSLI DF(b_5),YCN(6_6)_NLFF(6)_NVRTX(6)_SHALP(_O)_CNALP(_O

1PALPH(50)_AUX(6,_)_CRX(6_),XTILT(6)_L£TH(6),YCNTD(6)
I_NVLI(6)_NVL2(6)_XCNTD(6)_CTILT(6),SWPP(6,5),PC(6_50)_XPEF
l_BUX(6_5)_SE(3_6_lS)tNURI6)_CVR(SO)_CPAUA(200)

1,ALPBD(6,2),MXI6),ALBDBR(6_?),ALBDBL(6_2)_MVPTX(6)
COMMON ISLI COSAeSINAeMZeCTXeVefiKe_fiKeGWeL_TT
COMMON IFUSI XF(20)pXCF[20)tRF(ZO)pSNP(Se20)eXLEFeXTEFe_PD(2O)_

1NCUMjNF,NT_CSF(SelO)eXAS(6)_NKF(5)eFO,FIOeKFeNTLeL_Fp_KNePOXeXU
COHNON IZNOUTI _NPTeJPT
DATA DYB 16.0.1
DATA DYR 16.0.1

DATA CLVL 16.0.1
DATA CH_L 16*0.1
DATA CD_L 16*0,!

DATA CLM 16eO,I
DATA CH_ 16*0.I
DATA CDg 16"0,I
FORNAT (8F10,6)

VS 4461

VS 4462_
VS 4463

4464

446_

4466:
4467
446_

446q
44?0

4471
4472

44?3
4474
4475

4476
4477

4478
447q
44P0
44_1

44P2
4483

V_ 44P4

VS _48S
vS 4486

VS 44_7
VS 4488
VS 44_

VS 44q0
V$ 44_1

)VS 44q2
VS 44q3

VS 44q4
VS 44_

VS 44_6
VS 44q?
V_ 4_q9
V$ 44qq
VS 4500
VS 4501

VS _502
VS 4503
V$ 4504

VS 4505
VS 4506
VS 4507

VS 4_08

VS ._50q
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FORMAT
FDRNAT
Y02(1_1)
CLPP-O.
CDPP-O,
CDVL=O.
CLT=O,
CNT=O.
CDT=O*
CLL'O,
CLLV=O°
CNL'O,
CNLV'O*
CY=O.
CNB=O.
CLB-O,
CLP=O,
CYP'O.
CNP=O,
CYR=O.
CLRR=O,
CNP-O.
CYBV-O,
CYBV S E=0 •
CNP,V=O,
CNBVSE'Oo
CL_V-O,
CLBVSE-O,
CYPV=O.
CYPVSE=O,
CNPV=Oo
CNPVSF =0,
CLPV=O,
CLPVSE=O,
CYRV-O,
CYRSE-O.
CLRRV=O,
CLRVSE=O.
CNRV=O,
CNRVSE -0,
CSL " O*
CSXL • O,
CAX=O.
CAXV=O,
CPCV=O,
CRCV=O,
CBCV=O.
CSAUG=O.
CNAUG=O,

(8(6xpX4))

• O*

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
VS

4510
4511
4512
4513
4514
4515
4516
4517
4518
451Q
4520
4521
4522
4523
4524
4525
4526
_527
452e
452Q
4530
4531
4532
4533
4534
4535
4536
4537
4538
453q
4540
4541
4_
4543
4544
4545
4546
_547

65_8
454q
_50
4551
4552
6553
4554
4555
4556
4557
4558
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• , " , ,

1374

1373

CLGM'O*
r . I " 4' [ =

COGM"O • :
CIqG_"O °
CLOV'O*
CDDV'O*
C_OV'O°
CSNW=O°
CYPVA=O.
CLPVA-O.
CNPVA"O.
CYBVA=O,
CNBVA-O,
CLBVA-O.
CYRVA=O.
CLRRVA-O,
CNRVA=O,
DP=O,
DR=O,
DB'O°
KC'$
ZJK"O
YCDN (.50) INASYM
NCOL"MI(1,1)
KLL'O
MMsO

NCWI'NCW+ 1
IPN=I
7B',O,
YB-BREAK(ltl)
YBB=BREAK(Epl]

'. .

ZF(NASYM.EO.O) GO TO 1373
YB=YBREAK (1, NC1]
YBB=YB
IF[NC1,EO.1} GO TO 1373
NC 11" NC I-'I ....
00 1374 I=I,NCI1
ZB'ZB+ {YRREAK {I, I]-YBREAK (1, I÷l } )*DSIN (1, I÷l )
YBB=YBB÷(YBREAK (lp I ]-YBREAK (19I÷]) )_DCO5 {19I+I}

YB'YB_EAK (191 }
CONTINUE
ZBK=ZB

YBBK'YBB
NC$S=NC$
C0_=I •

SOW=O.
LL=Z
YCBRflj2)=O,

DO 5 I-IJLWF
GAMMA( !),.SCH{I |

: , . .' ...

VS _55q
VS 4560,
VS 4561
VS 4_62
VS 4563
VS 4_64
V$ 456_
VS 6566
VS 6567

V$ 4568
VS 456q
VS 4570
VS 6571
VS 4_72
VS 4573
VS 4574
V$ 4575
V_ 4576
VS 4577
VS 4578
VS 457q
VS 4580
VS 4781

VS 45B2
VS 45_3

VS 45P4
VS 4585
VS 4586
VS 45B7
VS 4see
VS 458q
VS _SqO
vs _591
VS 4_qZ
VS 45g3
VS 45q,
VS 459_
VS _5_b
VS 4_q?
VS 45qn
VS 45oq
VS 4600

VS _601
VS 4602
VS 4603

VS 4604
VS 4605
VS 4606
VS 4607
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5 SCHCI)=CP(I)
DO 10 I=I,NCS
OHM(I )=CL(I)
CAVS(I)eB_RC6tl)
AW(II=CL(I)
GBmSIN(BK}
GBCuCOS(BK)
GB2uGB*GB

VORTEX BRFAKDOWN EFFECT
ALMT-O,O34q
IF (IALP,EO.1) GO TO 2245
IF(IBD.EO.O] GO TO 2245
IF(ALP.LT,ALMT.AND.ICOUNT,GE,]) ICOUNT-ICOUNT,1
IF(JLP.GE,ALMT) ICOUNT-ICOUNT+]
IF(ALP.GE.ALMT.JND.ICOUNT.EO.I] CALL CENTPD(NS,NSUReNVplWING_

1CREFJHALFB;ALP_YLE,YNpSWFEP,AWJALPBDJLPNnO,_AM,O_YCPX_MX,NSTP_YBR
2eBREAKeYREFtMVPTXeNleNCeI_GVXeSJeWIDTHeICA_pCAVSpADDeNASYMeIVp
3NLFFtYD2tKF)

TF(TBO.EO.O] GO TO 2245
IF(LAT.NE°I] GO TD 2243
IF(ICOUNT°NF.I) GO TO 224_

10

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

CALL CENTRD(NSeNSUReNWeIVING,CREFpHALFBjALPeYLEeYN,SWEEPeAU9 ALB_V$
ZReLPNwBK,AMeleYCBPeMXeMSTPeYBR_BREAKeYRFFeMVRTXeMI_NCeIAGVXeSJ; VS
2WIDTHeICAMpCAVSeABD,NASYMtIVeNLEFeYD2eKF] VS

IF(NASYM.EO.1} GO TO 2265 VS
CALL CENTRD(NS_NSUR pNWpIWING_CREF_HALFB_ALP_YLE_YN_SWEEPeAW_ALBOBVS

1L_LPN_BKeAM_YCBL_MX_MSTP_YBR_BREAK_YREF,MVRTX_MI_NC_IAGVXjSJ_ V$
2WIDTH_ICAM_CAVS_ABD,NASYV_IV_NLEF_YD2,KF) VS

2243 CONTINUE VS
WRITF(JPT_8} VS
WRITE(JPT_700) VS

TO0 FDRMAT(?X,?6HeeeTHE FOLLOWING ALPHAS FOR Vn_TEX BREAKDOWN AT T,E, VS
1HAVE BEEN CORRECTEO FORIlOXe75HCAMBER AND ADVFRSE PRESSURE GRAOIENVS
ZT IN VORTEX LIFT AUGMENTATIONe IF _NY#_*] VS

2245 CONTINUE VS
JA=O VS
DO 2233 V=I_NSUR V$
IF(NASYM.EO°O) GO T_ 2145 VS
YCBL(Kel)=YCBR(K,I] VS
YCBL(K_2)=YCBR(K_2) VS
ALBORL(V_I]=AL_OBR(K_I) VS
ALBORL(K_2)-ALPDBR(K_2) VS

2245 CONTINUE VS
IF(IBD._O.O] MX(K)-I VS
IF(IBO.EO.O) MSTP(K)-O VS
IG=O VS
IF(MVRTX(W).NE.O) IG=I V$
IF (IBD.NE,O) WRITE(JPT,6q) K VS

6g FORNAT(12Xe21H*,I,,t, FOR SURFACE NUMBER___I_3___Z.X,e.__H_#,m,_)................... VS.

4608
460q
4610
4611
&612
4613
4614
461S
4616
4617
461B
461_
4620
4621
4622
4623
462_
4625
4626
462?
_628
462q
4630
&631
4632
4633
4634
463_
4636
4637
4638
46_q
46_0
4_41
_642
4643
46_4
464_
6646
4647
464fl
464q
4650
4651
4652
4653
4654
4655
k6_6
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ORIGINAL P,_,CE fS

OF POOR QUALITY'

qoq
910

,/

K2 = MX(K|
: : DO 2?33 1-1,K2
' "' JA=JA÷I

TF(JA.GT.6) JA-6
_ "'" DXTE=O,

;XBAeCK,z) - z.
-'- '" .RT-O

• _ .MCNT-O
IA-IG÷I

.::'NA-YD2 (K_ I)

.. "IF(I.EO.2} IA-YD2(K,1}+I
"" DA'O.

., . tF(IBD.EQ.O,OR.IALP,FO.t} GO TO gOq
. . _FI]COUHT,NE,1} GO TO qOq

• " . IF(ABS(XTILT(JA)).LT.I.E-3] GO TO 90q
DXR-AUX(KPIA|-CRX(K,IA)
WR-AUX(KpNA)-DXR

DX=O,
IF(_R.GT,1,E-3} DX-ARS(XTILT(JA|/XR!

. DA=REDBD(DX)ePII180,

IF(XTILT(JA),LT,O,) OA=-Z,eDA
CONTINUE

FORMAT(IZX_ZOHREVISED ALPHA BDTF
iF[IALP,EO.I) GO TO 2233
IF(TRD.EO.O) GO TO 2251
IF(ICOUNT.NE.1) GO TO 911

ABD(KJI]=ALPBD[Kpl)
ALPBO(KPI}-ALPBD(KpI)-OA

IF(ALPBO(K,I},LT.O,) ALPBD(Kjl)=O,
" qll CONTINUE

" _ IF(ALP.LT.ALPBD(Kpl)) _0 TO 2251
ALPDT-(ALP-ALPBD[K_I)]e_80,IPI

ZZSO .CONTINUE

: DXTE=BDPT(ALPDT)
• ' ,I_(MT,EO,1).GD TO 2254

YBARfKtIt-1.-DWTE

IF(YBARtKplI,LT.O.) YBAR(KpI)-O.

: IF(ALPDT.LT.8.) GO TO 2251
•' ALPOT'ALPDT-8.

.'_'T=I
Go TO zz o

Z2_4 CONTINUE

cZZ l CONTINUF
WRITE(JPT,2) ALP,ALPBD(KjI],YDE(KpI)pALPDT

AA=ALPBD(K,I)*lBO.IPI

IF(IRO.EO.I) WRITE(JPT,gIO) AA
IF (IBO,NE.O) WRITE(JPT,70%]

701PORMAT(SXt25H(FOR SYMMETRICAL LOADING))

YBRRR(K,I}-I,

-pFIO,3_THDEGREES)

185

VS 4657
VS 4658
VS 465q
VS 4660
VS 4661
VS 6662
VS 4663
VS 46_4
VS 4665

VS 4666
VS 4_7
VS 466B
VS 466q
VS 4670
VS 4_71
VS 667_
VS 4673
VS 4674

VS 4675
VS 4676
VS _677

VS 4678
VS 4679
VS 4680
VS 4681
VS 4682

VS 4683

VS 4684
VS 4685
VS 4686
VS 46_7

VS _6Be
vS 46_q
VS 4600
vS 46_!

VS 46q2
VS 4603
VS 4694
VS 46q5
VS 46q6

VS 46q7
VS 4608
VS 46qq
VS 4700
VS 4701
VS 470Z
VS 4703
VS 4704
VS 4705



YBRBL(K,Z|=le
YDRZ(KpT)-I.
YDLZ(K,T)'I.
IF(IBD.EO.O) GO TO 2233
IF(LAT,NE,1) GO TO 2233
DXTF=O.
IF(ICOUNT.NE.1) GO TO 912
ABDR(KpI)'ALBD_R(K_I)
AEDL(KpI)'ALBDBL(KpI)
ALBOBR(K,It=ALBORR(K,[I-OA
ALBDBL(KPZ)=ALBDBL(Kpl)-DA

: ZF(ALBDBR(K,Z)oLT.O.) ALBDBR(F,I)=O.
ZF(ALBDBL(KpI).LT.O.] ALBDBL(V,I]=O.

912 CONTINUE
" AA-ALSDBR(KeZ)*lPO.IPZ
:BB=ALBDBL(VpI)tlBOo/PI
WRITE(JPTtqlO) AA

VRITE(JPTpTO_)

702 FORHAT(SXj28H(FOR RIGHT VING IN SIDESLIP)I
:VRITE (JPTJq10) RB
! _R ITF (JPT_703)

703 FDR_AT(SX,27H(FDR LEFT WING IN SIDFSLIP))
IIFI&LP.LT.ALBDBR(Kpl)) GO TO 224q

'_. '.-ALPOT=(ALP-ALSOBR(_Ii)_ISO,IP!
OXTE=BDPT(ALPDT]

:YSRBR(KtI).I.-DXTE
2249 IF(ALP.LT.ALBDBL(Kpl]) GO TO 2248

,,ALPnT=(ALP-ALBOBL(_wI))elSO.IPI
.'OXTE-BOPT(ALPDT)

¥BRBL(KpI).I.-DXTE
?2_P £ONTINUE

,IF(YBRBRtWpl)oLT°O.) YBRRPtWeI)-O°
"IF(Y_R_L(K_I).LT.Oo) YBRBL(K_11=O.
_LPDT=(ALF-ALBDPR(K,I)]eI80./PI-8,
IF(ALPDT°LT.O.) GO 70 2247

DXTE=BDPT(ALPDT)
YDR2(K_I)'I°-O_TE

2247 _LPDT=(ALg-ALBO_L(Kpl))eleO.IPlo_.
IF(ALPDT.LT.O.) GO TQ 2233

DXTEoBDPT(ALPDT)
" YDLZ(K*I)'I.-OXTE

2233
C
C
C

_F(YDR2(_,T).LT.O.)
IF(YDL2(KtT).LT.O.|
CONTINUE

YORZ(YeI)=O.
YOL2(K_I)-O°

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
V$
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
VS
VS
VS
VS

VRITE(JPT,2)YBRBR(1,1),YBP_L(1,1],ALRDBR(Z_I)_ALBDBL(]_I)pyBR(1P1)VS

!F(LAT.EO.I) _RITE(JPT_2) YDR2(I_I)_YDL2($_I) V$
KCH=I V$
K-z VS

4706
• 6707

4708
4?09
4710
4711
4712
6713
4714
¢715
4716
4717
4718
4719

4720
4721
_722
4723
472.
4725
4726
4727
4728
477_
4730
4731
4732
4733

4734
4735
4736
4737
_73P
_7_
4740
4741
4747
_7_3

4744
4?45
674%
4747
4748
474q
4750
4751
4752
4753
k756
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OF POOR QUALITY

2144

NL-1
JK,,O
JWTNG,,IWING (K)

TO-_,
JA-1
LL-1
KY-O
KS-O
KR-O
OR'O,

ORR'O.
$RR'D*
DBB-O,

YBA-O,
YBD'O.
YBC'O,
SYB"HALFB (1)

SYR'HALFB (1)
SSB-HALFB ( 1 )
ICONT-1
ABRN'O*
AERIO.
YY9-O,
RTK-1.

RTD-1.
RTBR,, 1,
RTBL-1.

DO 2144 I'IpNSUR

CLWfI)-O,
CIwW(I)-O.

COW( I ) -0.
CLWL ( I 1=0.

CMWL ( I )I0,

CDWL ( I ) lO,

SPANWISE INTEGRATION

D0 150 I-I,NCS
KNIK

IF(K,GT,1} KN,,K-1

IQ'I

IF(K.GT.1) IQ'I-NS (K-I)

IF(I,NE,(NS(KN)÷I)) GO TO

KY-O
KSIO
KR-O
ICONT-I

YY8-O,

SYB-HALFE (K)

SYR-HALFB (K)
$$B-HALF8 (K)

2244

vs
VS
V$
VS
vs
VS
VS
VS
v$
VS
VS
VS
vS
V$
VS
VS
V$
V$
VS
VS
VS
VS
VS

VS
VS
VS

VS
VS
VS

V$
VS
VS
VS

VS
VS
VS
VS
VS

VS
VS

VS
V$
VS
VS
VS
VS
V$

VS
V$

4755
4756
4757
4758
4759
4760

4761
4762
4763
4764
4765
4766

4767

4768

4760
4770

4771
4772
4773

4774
_775
4776
4777

4778

4779

47_0

4781

47e2
4783

4784

4705
478_

4787

4785
478Q

47g0

4791

47_2

4793
4794
4795
47q6
4797

4798
479q
4000
4801

4002
4803

187
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k

OR=O.
086=0.
ORR=O.
$RR=O.
YBA=O.
YBO=O.
YBC=O.
ZB-O.
YB=BREAK ( Ktl}
YPJBnBREAK (K_ I )

2246 CONTINUE
BHL(5,K)=O.
MA'1
IF (I.GE .I_STP (K) . AND.MSTP (1() oNE.O) NA=2
NB=YD2 (Kp MAD
IF (N&SYM. EO..I..ANOoMA. EO.I ) NB'NB÷I
NO-I
IF(MVRTX(K).NF.O) NO=2
IF(M&.EO.2) NO-YD2 (K, MA-1 }+1

C WRITE [ JPTJ,3) NOpNB_KpIV(K)
IF (XA. EO. 2.AND. I oEO.MSTP (K)) IcY=O
IF (Nk. EO.2.AND.Z .EOoHSTP (K) ) VR-O
IF [MA. EQ°?.AND°; °EO.NSTP (KI ] KS'O
J7"2
IF(NLEF(K).FO.I) JZ-1
COD-DCOS (K J,TPN)
SOO=OSIN(KD ZPN)
FATR'lo
ll-O
IF(IV(K).EO.I} FATR-O.§
IF(NV(KjZ).EO.01 GO TO 100
IF (K,EO°I_.) II =I(CH÷NS (I()
IF(K.GT.1] II=KCH+NS(K]-NS[K-1)
CHOR_=CH(RCH} +CH ( [1 )
GO TO lbl

!60 CHORD=CH(KCH)
161 CONTINUE

KH-KCH

IF(II.NE.O) KH-I1
FS'COS (._WEEP (KCH) )
SSN'SIN(SWEFP(KCH))
FTAN=SSN/FS
TAN=FTAN
IF(LAT.NE,I) GO TO 2255
fiR--( XLE ( KCH )-XRFF ) IHALFB (l)tRt
RR2=BR_'fiR
RG-&BS (OMM(I))t (2.tABS (GB)+FTANt¢,B2)

RGRºAB$(DMM(1) )'I'(2.tABS(BR)÷FTANtBR2)
....... . R_ATR=TOtRGR/CHORD

VS 4804
VS 4809
VS 4806
VS 480?
VS 4808
VS 4609
VS 4810
VS 4811

VS 4812
VS 4813
V$ 4814
VS 4815
VS 4816
VS 4817
VS 4818
VS 481Q
VS 4820
VS 4821
VS 4822
VS 4823
V$ 4824
VS 4825
VS 4826

VS 462?
VS 482_
V$ 482q
VS 4_30
VS 4831
V$ 4832
VS 4_33
VS 4834
VS 483_
VS 4_36
VS 4n37
VS 483_
VS 6839
VS 4840
VS 484!

VS 4842
VS 4843
VS 484_
VS 48_
VS 4846
VS 4847
VS 4848
VS 404q
VS 4850
VS 4851
VS 4852
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2255

2253

C
2252

2260

2262

2263

2261

C

C

RAT-TOePG/CHORD
CONTINUE
IF(I.EO.I,0RoI.EO.MSTP(K)) GO TO 2253
IF(I.NE.(NS(K)+I)) GO TO 2252
CONTINUE
IF(IALP.EO.I.0R.IBD,EQ.O) GO TO 2252
IF(ICOUNT.LT.1) GO TO 2252
RTK=FRATN(YC_X(KtMA])
RTO=RTK
IF(LAT.NE.1) GO TO 2252
RTBR =FRATN(YCBR(K*MA))
RTBL=FRATN(YCBL(KPMA))
BNL(3PK)=RTBR
BNL(EPK)mRTBL
RMR(2jK)-RTK
WRITE(JPTp2) RTKtRTBRpRTBL
CONTINUE
IF(_(K).EQ.2) GO TO 2260
HRE_=HALFB(K)-BREAK(Kpl)
YD=BRFAK(Ktl)
GO TO 2261
IF(MVRTX(K).NE,O) GO TO 2262
HREF-YRFF(K)-RRFAK(K,1)

.YD=qREAK(_pl)
GO TO 2263
HREF-YREF(K)-BREAK(KP2)
YO'BREAK(K�Z)
CONTINUE
IF(MAoEO,2) HREF-HALFB(K)-YREF(K)
IF(MA,FO,2) YD'YPEF(K)
CONTINUE

IF(NASYM,EO,I) HREF=HALFB(K)
IF(NASYM.EO.I) YD=Oo
HTIP'HREF+YD
NJL-LL

IF(MA.EO.2) NJL=LPH(K)
CHECKING THE LOCATION OF VORTEX BREAKDOWN

YY'(ABS(YLE(KCH))-YD)IHRE_
FF=I.
IF(YY.GT.YBAR(K,MA)) FFmRTK
FDR-FF
IF(I.NEoNS(K)) _0 TO 894
IA=IWING(K)
IF(IA.EO,O) IA-NS(K)

RRT=Z°
IF(CT(IA)oGT°O,O001| RRT'ABS(CSU(IA)ICT(IAt)
IF(RRT.GT.I.) RRT=t,
WRITE(JPT�2) RRT
CBNR(K)IRRT

VS
VS
VS
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
VS
VS
VS
VS
VS
vs
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

4853
4854
4855
4856
4857
4858
4859
4R60
4861
4862
4P63
4864
4865
4866
4867
4868
_869
4870
4871
4872
4873
4874
487_
4876
_P77

4878
4P79
4880
4881
4882
4883
4984
4885
4n86
4887
488_
488Q

4890
4891
48Q2
499_
48q_
49g5
4896
48Q7

489e
4899
4900
4901
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894 CONTINUF
ABI=ABD(KpMAt

AB2=ABDR(VpMA)
AB3.,AROL (K_MA)
IF(LAT,NE.1) GO TO 2264

FBR-1 •
FBL-1.
FRR-I_,

FRL=I,
KX=O
YPL=I.
FPR-1,
YPRt,
YR,,1 • '
FPL=I.
XD-O
IF (IAGVX, EO.1,ANO,MA. EO, 2) ID=I
IF(IBD.EOoOt GO TO 2266
EFFECT OF ROLLING ON VORTEX. BREAKDOWN
YCC-YB8+ (YLE (KCH)-YR)*COD
7CC=ZCP (MM+I ] +ZR+ (YLE (XCH)-YB)_'SOD
PALP', P_' (2CCeSOO+YCCeCOD)/HALFP (1)

ALPP=ALPeCOD
ALO!=ALPP÷PALP
ALO2..ALPP-PALP

gLDt-ALD1
BL_2"ALD2
YCC-YRB÷ (HTZP-Y_ ]*COD
ZCC=ZCP (NJL)+Te+ (HTIP-YB leSOD
PA=P_ (ZCCtSOD÷YCC_'COD)IHALFB(I)

ALDI'ALPP+PA
ALO_=ALPP-PA
ZF (_IA,EQ,1] ABPI=ALD1

IF(MA.EQ.1) ABPZ-ALO2
ZF(MA,EO,2) ABP3=ALD1

IF(MA.EO.2] ABP4=ALD2
IF(I'oNE,NS(K)) GO TO 2280
GPR'1.
GPL'I.
IF (6LDI,_;EoAB1) GPP. =RTK
IF(ALOZ°GE*AB1) GPL=RTK

2280 CONTTNUE
YNI=YN (1_1_+1_1)
YN?=YN (INFI÷I • 2 )
TF(NASYM,EO,I,AND°HA°EOol) YNI=ABS(YN(HM+I_Z))
_[F (NASYN, EO,1 ,AND,NA°EOo 11 YN2=ABS (YN(IqN+lwl))
YY1= { YN1-YD ] IHR EF
YY2= (YN2-YD) IHP FF

YHI=YN1

VS 4902
VS 6903

VS 4904
VS 4905
VS 4906

VS 4907
VS 4909
V$ 4909

VS 4910
VS 4911
VS 491_
VS 4913

VS 4914
VS 4915
VS 6916
VS 4917
VS 4918
VS 4919
VS 4920

VS 4921
VS 6922
VS 6923
V$ 492_

VS 6925
VS 4926
VS 4927

VS 4Q28
VS 4q29
VS 4930

VS 4o31
VS 69_2
VS 4q33
vS 4q3_

VS 4q35
VS 493_

VS 6o37

VS 493B

V_ 4030
VS 4040
VS ¢9_1

VS 496_

VS 4q_3

VS 4944
VS 6945

VS 4946
V$ 4947

VS 4948
VS 49_q _
VS 4950
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2269

2268

C

YH2IYN2
IF(ALD1.LT.ALPBD(KpMA)) GO TO 2269
IF(BLD1.LT.ALPBD(K,MA)) GO TO 2269
ALDIvO.Se(ALOI+BLDI)
ALDl=fALDl-ALPBD[KpMA)|$180.IPZ

DXTE=O°
IF(ALO1,GToO°) DWTE=BDPT(ALD1)
YP'I,-DXTE
IF (YY2 .LE. YP) GO TO 2269
IF (YYE .GT= YP) FPR-RTK
IF (YY[ °LE. YP =AND° YY2 oGT. YP)

1YI)

IF(ALDZ.LT.ALPBD(KpMA)) GO TO 2268

IF(BLDZ.LT,ALPBD(KgMA)) GO TO 2268
ALDZ-O,P*(ALDZ+BLD2)
ALD_=(ALD?-ALPBD(KpMA))#ISD,IPI
DXTE'O.

IF(&LO2.GT.O.) DXTE-BDPTIALD2}

YPL=Z.-DXTE
IF (YY2 ,LE. YPL) GO TO 2268
IF (YY1 .GTo YPL) FPL-RTV

VS
VS
VS
VS
VS

FPR-1,-(1.-RTK)e(YY2-YP)I(YYZ-YVS

IF(YYI.LE.YPL.AND.YY2.GT,YPL) FPL-I,-(1.-RTK)e(YYE-YPL)/(YYZ-YYI)
CONTINUE

EFFECT OF SIDESLIP ON VORTFX BREAKDOWN
IF(YY.GT.YRRBR(W_MA)) FBR-RTBR
IF(YY.GT.Y_RBL(KpMA)) FBL-RTBL

FSD=I.

IF(ALP.GT.AB2.AND.ALP.LT.A81) FSD-l.-(l°-PTRRIe(ALP-AB2)/(AB1-AB2
IFIALP.GE.ARt) FSD=RTBR

FSDL'I.

IF(ALP.GE°AB3)FSDL'RTBL

EFFECT OF YAWING ON VDRTFX BREAKDOWN

IFBL'O

IFBR'O

RK=RTRL
BLR--BR

IF(PBK.GT.O,01} eLR--BK-BR

8B=BLR

8LR=AB$(BLR)
BAI=ALPBD(KtMA)

BA2=ALBDnL{KpMA)

BA3-ALBDBR(WtPA)

GRL=BAI-(BA2-BAZ)IBK_SB

IF(PBK.LT.O.01) GRL-BAE-(BAI-BA3)IBK*PB

DRL=BAI÷(BAZ-BAI)IRK*BB

IF(PBK.GT.O.01) DRL=BAZ+(BA1-BA3)IBK_BB

ARL=GRL

CRL=ARL
_LR-(AUX(KgNS)-_REF)IHALFB(1)tPL

VS 4951
VS 4952
VS 4953
VS 4954
VS 4955

4056
4957
4958
4959

4960

4961

VS 4962
VS 4963

VS 4964

VS 4965
VS 4966

VS 4967
VS 4968
VS 6969
VS 4970
V_ 4971

VS 4972
VS 4O73

VS 6974
VS 4975

VS 4976
VS 4977

)VS 4978

VS 4979
VS 4080
VS 4981
VS 4982
VS 49P_
VS 4984
VS 4985
VS 4986
VS 4987
V$ 4988

VS 4980

VS 49o0
VS 4991
VS 6992
VS 4993

VS 4996

VS 49¢5
VS 4906

VS 6997
VS 4998

VS 4999
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/ "

2O

IF (PSK,GT,O.01) BLR=-BK+BLR
AAmRLR
BLRmABS KBLR |
ERL*BAl÷( BA2-BA 1 ]/BK_AA
HRLs_Al-(BA2-RAllfBK_AA
IF(P_K.GT.O.O_) ERL =BAI+ (BA1-BA3|/BKeAA
IF (P.RK.LT.O.O1 | HRL =BA 1- (BA1-BA3)/BKeAA
ARLuHRL
CRR'CRL
YEY-ABS(YLF(KCH)]
BZ-(ERL-DRL)/[HYZP-YEY)
BDRI=DRL+_Z_(YHI-YEY)
BOR2=DRL+BZ_[YH?-YfY)
B?=(HRL-GRL]I(HTIP-YFY)
BDL1-GRL÷_7_(YH1-YEY)
BDLE=GRL+BZoIYHZ-YEY]
K_=O
IF(_A.EO,1) ABPZ=APL
IF(MA.EO.1) ABRI=ERL
IF(RA,EO,2) ABR3-ARL
IF(MA,EO,2] ABR4"ERL
TFIALP,GT.CgL,OR,ALP,GT.DRL]
IF(ALPeGT*ERL,OR.ALP,GT,HRL)
GO TO 2266
CONTINUE
DXTE=O,
APD=(ALP-ARL)*]80,/PI
TFIALP,GT,ARL) D_TE=BDPTIAPD)

YR=I,-DXTF
IF(YR,LT,O,} YR=O,
IF (YR ,LT, YYI) YR=YYI
IF (YR ,GT. YY2) YR=YY2
DXT=O,
APD-(ALP-ARLI)tIBO.IPI

GO TD 275_
GO TO 2265

IF (ALP oGT. ARLI) DWT-BDPT(APD)
YRI=I.-_XT
IF (YPl .GT. YY2) YR]-YY2

IF (YR1 .LT. YYI) YR3-YYI
YR-O.Se(YR+YR1)
IF (YY2 .LE. YR) GO TO 23
RP-RTRR

: RM-1.

IF (KX ,EO, 2) RP-RTRL
IF (wX ,EO, 1 ,AND. PR_ ,GT. 0,01) RP-RTBL
IF (KX .EO. I .AND. YY1 .GT. YR) FRL-RP
IF (WX .EQ, 2 ,AND. YYI .GT, YR) FRR-PP
IF(YY1 .LE. YR ,AND. YY2 .GT.
KY-O

IF (YYI ,LE, YR ,AND, YY2

VS
VS
VS
VS
VS
VS
V$
V._
VS
V$
VS
V$
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
VS
VS
vs
VS
VS.
VS
uS
VS
VS
VS
VS
VS
VS
VS
VS
VS

VS
VS
VS

YR| RM'1.-(I,-RP)t(YYE-YR}I(YY2-YY1)VS

V$
,GT, YR] KY=I V._.

5000

5001,
5002
_003
_004
5005 _
5006
5007
_OOP
5009
5010
5011
5012
PO13
5014
5015
5016
_017
5018
_010
50_0
50_1
5022
_OZ_
_07_
5025
_OZ6
_0_7
_02_,
502_
5030

_03_

DO_
5037

503P
_03q
=0_0
D041
._42
5043
_04,

50_
50_6:
504?
._048
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IF (KY .EOo 1 ,AND. KX .EQ.1) FRLtRH VS
IF (KY .EQ. I .AND. KX oEO, Z] FRRmRM V$
IF (PBK eLT. 0o01 okNDo KX eEQa 1) PMHu(1,-R_}I(lo-RP) V$
IF (PBK .GT. 0.01 .AND. KX .EO. 21 RMN=II.-P_}I(Z.-RD) V$

23 CONTINUE V$
IF(KX.EQ.I) GO TO Zl VS
GO TO 2266 V$

2265 CONTINUE V$
C _RITE(JPTt2) HRLpGRL VS

IF(ALP.LT.HRLaAND,ALPeLToBDL2) GD TO 21 VS
KX=I VS
ARLmO.5e(BDL2+HRL} V$
ARLI=O.5*(BOLI+NPL) V$
GO TO 20 V$

21 CONTINUE VS
IF(ALP.LT.ERL.AND.ALP.LT.DRL} 00 TO 2266 V$
KX=2 VS
ARL=O.Se(BDRI+ERL) VS
ARLI=O.Se(BDRE+ERL) V_
GO TQ 20 V$

2266 CONTINUE V$
IF (ABS(FPR-RTF) ._T. 0.01) GO TO P83 V$
IF (PPK .GT. 0.01 .AND. A_S(FRR-RTBL] .GT, 0._]) FRR-RTK VS

883 CONTTNUE VS
TF(IO.EO.1) GO TO 882 VS
GO TO 893 VS

882 CONTINUE V$
C STRAKE EFFECT V$

IF(ALP.LE.ALBDBR(K.1)) FBRml. VS
IF(ABP1.LE.ALP_O(K.I)] _PR=1. V$
IF(ALP.LF.ARR1) FRP=I. VS

C WRITE(JPTt2) APP1jABPZpABP3_ASRlpASRZjABR3 V$

C
2266

IF(ALP.GT.ALRO_L(KpZ).AND.ALP.LE.ALBOBL(Kpl)) FBLol.-K1.-FBL)_(ALPVS
]-ALSDBL(YgE])/(ALBDBLtKp])-ALgDRL(_p2)) V$

IF(a_P2.GT.ALP_O(K_2).ANOoABPZ.LE.ALPBD(K,1)) FPL=lo-(1.-FPL}*(APPV$
12-ALPBD(Kp2]]I(ALPBD(K_l)-ALPBD(_J2)] VS

IF(ALP.GT.ABR3.AND.ALP.LE.ABR2) FRL=I.-(I.-FRL)_(ALP-ABP3}I(ABR2 - V$
1 ABR3) V$

B93 CONTINUE VS
]F(I.EQ.NS(K)) BML(6pK]'O°Se(GPR+GPL] V$
IF(I°EO.NS(Y)) XL(Z_)=O.5*(FSD+FSOL) V$
IF(I.EO.NS(K)) CA(K)=FSDL V$
IF(ABS(1.-FBRI.GT,O.01) RAT-TO_ARS(DN,(I))ICHORD VS
IF(A_S(1.-FRL).GT.O.01) RAT_,TO*ABS(D_H(I))ICH_RD VS
IF(PBK.GT.O.OZ.AND.ASS(Z.-F_R)°GT.O,OI) RATR=TO_A_S(OPM(_}}/CHOR_ VS
IF(I.EQ.NS(K)) _RITE(JPT_2) _PL(4_K}.XL(I_K)_XL(2_K} V$
CONTINUE V$
IF(I.FO.N$(K)) CPC_L(K)=RRT V$

_IF(I.EO.NS(K).AND.aLP.GE.AB1)CPC_L(KI-RTK_RRT V$

5069
5050
SOS1
5052
5053
50_6
5055
5056
5057
50_8
5059
5060
5061
_062
_063
506_
_065
506f
_067
_Oe8
5060
5070
f071
5072
5073

5076
5075
5076
5077
_OTS'
507q
50_0
50P1
5082
5083
50_6
_0P5
50_
5087
_OP8
_O_q
5000
50ql
_Oq2_
_Oq3
50_6
_0o_.
50q6
_097
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CML"O •
CLS(I) =0,
CL(I)=O,
CO(I)"Oo
PIC,,PI ICHORD
CLGI"O,
CDGI-Oo
CMGI,,O,
CYS'O°
CNS-O,
CL_S=O.
CLPS=O.
CLPVS-O.
CYPS-O°
CNPS-O°
CYR$-0.
CLRS-O.
CNRS-O°
CNRI-0,
CYSI-0o
CLBSI-O,
CYRI"O,
CNRI-0°
CLRI-O°
CLY(I)-Oo
CDPPS'.O°
CLPPS=O.
CAXL-Oo
CAVS (I)-O.
NCW"NW(Ke 1)÷NW(V e2)
IFtLAT,NE,I) GO TO 22?5
IF(IO,LF.MVRTW(K),AND,MVRTX(K).NE°O) GO TO 2275
IF(BUXIK_,I_B).LF.AUX(KpNB)) GO TO 2275
OXR'AUX (K I,NO )-CR X (K 9NO )
CRR"AUW (K pN_)-DXR

XEF-CRRe(YEY-BREAK(KjNO))I(YBREAK(K_NB)-BREAK(Vo;._O))÷UXR
IF (KY,EO,O) DYB (K)'YYB

IF(KY,EO,]) C_O TO 2272
XE=WEE+ABS(RG)*TO
IF(XE,LT,AUX(KgNR)) GO TO 2271
KY-1
IF (YBA. LT,I, E-20 ) XBA-DXR
IF (YItA.LT.1.E-20}YBA=BREAK(Kj, NO)
SY-YBA+(YLE (KCH)-YBA) e(AUX(K_NB )-XBA) I {XE-XBA)
SB-SY
IF(_;B,LT.O. ) $8-0°
OYB(K) =0° 5_ (YBR EAK ( K pNB )-SB )
SYB'SB
OBR=OYB(K)

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V_
VS
VS
VS
V._
VS
VS
VS
VS
VS
vs
V._
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

50q8
50qq
5100'
5101
5102.
S103;
5104
5105
5106
5107
510_
510Q'
5110
5111
5112
5113
_I14

5115
5116
511T

I,

511P
_llq

5120
5121.
5122
5123
5124
5125
5126
5127
5128
512q
513n
51_._
5132
5133
5134
5135
5136

5137
513B
513q
5140
5141 '
5142
51¢3
5144 w
_145
5146
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2271

2272

C

2ZTt,

2273

2276

GO TO 2272
XBA=XE
YBA=YLE(KCH)

OZ-AUX(KpNB)-XF
02=CRR
TF([QI-O2)°LT°I°E-q) GO TO 2272
IF(O2°LT,I,E-5) GO TD 2272

OL=YBREAK(K_NB)-RREAK|K_NO)-(YEY-BREAK(KpNO))I(I.-011O2)
SYB=YRREAK(KpNB)-DL
IF(SYB.LT°O.) SYB-O,
DBB=O,5_DL

DYB{K)=O,P#DL

CQNTINUE
IF(KReEO.O) DYP(K)-D_R
WRITF(JPTP2) XEtAUX(K_NR)pSYBpDBR
IF(KR.EO.I) GO TO 2273
XF=XEE+ABS(RGR)tTO
IF(XE,LT,JUX(KpNB)) GO TO 227k
XR=I
]F(Y_D.LT.1.E-20)XBD=DXR

IF(Y_O.LT,I.E-20)YBO-BREAK(KgNO)

$R=YBD÷(YEY-YBD)_(AUX(K_NB}-XBD)I(XE-WBD)

OYR(K)=YBREAK(KpNB)-SR
SRR=SR
DYR[K)=O.5_DYR(K)

SYP=SRR

GD Tn 2773

XBD-WE

YBD=YLE(KCH)

Ol=AUX(KpNB)-XE
02-CRR

IF((OI-OZ),LT.1.E-Q) GO TO 2273

IF(O2.LT.I.f-5) _0 TO 2273
DL=YBREAK[YtNB]-PRFAW(KpNO)-[YEY-BREAK(K,NO))I(1.-O]IC2)

SYR=Y_REAK(K_NB)-DL
TF[SYR,LT,O,) SYR=O.
CONTINUE

IF(KS,EO,1) GO TO 2277
XE-XEE+ABS(DMM(I))

IF(XE.LT,AUX(KsNB}) GO TO 22?6

WS-1

IF(YBC.LT,1,E-20)XBC=DXR

IF(YBC.LT,I.E-20]YBC-BRE_K(K_MO}

SB.YBC+(YEY-YBC)_[AU_(KpNB)-XBC)I(WE-XBC}

SSB=S8
IF{SSP.LT.O.] SSB=O.
OBYtO.5#(YBR_AK(KgNB)-SR)
GO TO 227?
WBC-WE

VS
V$
VS
VS
VS
vs
VS
VS
VS
VS
VS
vs
VS
vs
vs
VS
vs

5142
5148
514q

5150
5151
5152
5153
5154

5155
5156
5157
515B

515q
5160

5161
5162
5163
5164

vs _105
V$ 5166
V$ 5!67
VS _6B
VS 516q

VS 5170
VS 512_

VS 517_

VS 5173

VS filT_

VS _125
VS 5126"

VS 5177
VS 517_

VS 512q*
VS 51Pn

VS _161
VS _1_2
VS _183

V_ 5184
VS 9185

V$ _1P6
VS 51e7
VS 51_

V$ _18q

VS 51Q1
V$ 51q2

VS 5i_3.
VS _1q4
VS 51_5

195



YBC'YLE(KCH) VS
OBY-OBB VS
01-AUX (Y, NB)-XE V5
02-CRR VS
IF((OI-O2).LT.1.E-q) GO TO 2277 V$

IF(O2.LT,1.E-5) GO TD 2277 VS
OL-YBRfAK(K,NB)-BREAK(K_NO)-(YEY-BRFAK(K_HO))I(1.-QIlC2) VS
SSB-YFREAK(KpNB}-DL VS

IF(SSB.LT.O.) SSB-O. VS
2277 WAV-O,5*(AUX(KpNR)+BUX(KpNB}| VS

IF(ID°EO°loANDoALPoLT._LBDBR(Y,1)) GO TO 2275 VS

BRL-(AUX(_NB)-XREF)IHALFB(1)*RL V$
BRT-(XAV-XREF)IHALFB([)_RL V$
ALL=ABZ-(AB1-ABZ)/BK*RRT VS
BLL=ABI-(AB1-AB2)IBK*BRL VS
IF(8RL.LT,O.) PLL'AB1 VS
ALL-O.Se(_LL÷BLL) VS
IF(ALP.GT.BLL) SYR=SSB VS
IF(ALP,GT,ALL.ANDoALP.LT.BLL) SYR-SYR*(ALP-ALL)_(SSB-SYR)/(BLL- VS

1ALL) V_

IF(ALP,GE,AB2,AND.SYB,GT,SSB) SYF'SYR÷(ALP-AB2)¢(SSB-SYB)/(_B1-AB2V$
1} VS

TF(ALP,GF.AB1) SYB'SSB VS
2275 CONTINUE VS

WRITE(JPT,_) SYB,SYRjSSB,DBBp_YB(K)bDPpOYR(K) VS
CHORDWISE INTEGRATION V$

OO 155 J-19_CW VS
EPL-O. VS
NN-J+_M VS

IF (NU(KP2).EQ.O} GO TO ]51 VS
IF(J.LE.NW(Kpl)) GO TO 151 V_

IK-O VS
IF(K.GT,I) IK-NS(K-1) VS

LL'LPANI.(K)+NW(KgZ)*(I-IK-I|+NN-NW(R,I),(I-IK) VS
IL-II VS
JLL-J-NW(Ktl) VS
t-2 VS
_N'NW(K_2) V$

GO TO lP2 VS
151LL-NN+JK VS

IL-KCH VS
JLL-J V$
L-1 VS
FN-NW(Kpl) VS

152 CONTINUE VS
ECM-O. V$

XC'(XV(LL)-XLE(KCH))ICHORD VS

IF (ICAM{K),EO.3) XC-XV(LL) VS

EI'XC VS

PlQ6
5197

51q8
519q
5200

5201
_202

5203
5204

5205
5206
5207

520_
520q

5210
5211

5212
5213
5214

_21S

5217

_218
521¢

F270

5271
5222
522_

522_
5225

5227

522_
52_0

5731
n232
523_
523_
523_
523_

5237
_238
523q_
5240
_2_1
52_2

52_3

5244
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1315

296

300

311

305

310

TSW-(XN(LLp2)-XN(LL_l|)ItYN(LLpZ)-YN(LL91)|
IF(IWING(K),NF,OoANO.I,GT,IWING(K)) GOTO 311
IF tIALP .EO. 1) GO TO 305
IF(K.EO.],ANO,ICAMB,EO,1) GO TO 1315
CALL 7CR(XCeYV(LL]pCAM_ICAM_]eKelpCHORDtDTDYeISTeTSW)
IF(LL°GE.MJWI(KJJZpNL]°AND.LL.LEoNJW2(KeJZ_NL) ) Gn TO 300
GO TO 296
YC-YLF(KCH)
XCC-YC
XC-XV(LL|
CALL ZCDX (XCPYC,CAMjOZDY)
ZI'YC
XC'XCC
IF(LL.GE.HJWI(K,JZ_NL].AHD.LL.LE.HJW2(KjJZpNL)) GO TO _00
EP=&LPH(I)
IF(NL.EO.NALtK)oAND.MJWI(_pZj_L].EO.O) Gfl TO 300
CS-CO5(EP}
SS-STN(EP}
_0 TO 310
IF(NL.EOoNAL(K)| EP=ALPH(I|
IF (NL.NF.NAL(Y)) EP=ALPH(T)-TFLP(K,N/)
IF(NL.EO.HAL(K)) EPL=-TFLP(K,NL|
IF(NASYM, EO.1] EPL=-TFLP(K_NL) ' VS
IF(NL°NE.NAL(K)] ECM'TFLP(KpNL| V_
CS=COS(EP) V$
$S'_IN(EP) V$
GO TO 310 V$
IF(I_LP.EO.1) ¢0 TO 305 VS
CAM-O. VS
ICT=ICAMT(K) VS
IF(ICT.NEoO] CALL ZCR(XC_YVtLL)JCA_wICAMJZ3sWPICT_CH_RDp VS
OZOY,ISTtTSW) V$
IFtLL.GE._JWI(K,JZ_NL),AND.LL.LE.HJ_Z(K_JZ_NL)) GO TO 300 V$
GO TO 296 V$
CS-I. VS

SS-1. V_
CAM-O. VS
CONTINUE VS
AXCAM=CAM+ECM VS
UI=O, VS

U2=O. VS
Vl=Oo VS
V2=O. V_
IF (NGRD ._O. O) GO TO 512 VS
ZCW=-2,e(ZN(LL_I)+ZB+(YCP(LL|-YB|eSOD+HEIGHT)+ZN(LL_I|÷ZB_(yCP(LL)VS

I-YBItSOD V$

CALL BACKWH(XV(LLI,YV(LL)PZCWJLPANEL_BJLPANIjN_,CPpU1PL_TgCODpSOD_VS
ZYBREAK_DCOSPDSTN_VIpIWI_GpZB_YBpYBBpNCSSIIWGLTpIVtNCIeKF_BREAK} V$

IF(LATtNE.(-1)) GO TO 512 VS

V$ 5245
VS 5746
VS 5247
VS 5248
VS _24q
V$ 5250
VS 5251
VS 52F2
VS _253
VS 525_
VS 5255
VS 5256
VS 5_57
VS 52_8
VS 5259
V_ 5260
VS 5261
VS 5262
V¢ 5263
VS _?6&

VS 5265

VS 52_6
FZ6?
526_
526q
5270
_71
5272
_Z?3
527_

5276
5277
577P

5280
52P!
52P2
_283
5?84
5283
5286
52P7
5288
5289

52Ol
5_q_
52q3
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• .L

cALL BACKWH(XV(LL)tYV(LL)pZCWeLPANELeBPLPANleNW_GAHVAeU?pLATpCODP V$
.iSOnpYBREAWpDCO$gO$IHpV?9IWINGjTB,Y_,YBBpNCSSplVGLTplVjHCI_KF_BReA_VS
:2) VS

51Z CoNTINUe V$
IF (%ALP ,EO, O] GO TO 513 VS
GAK=CP(LL)t(1.÷UI_ALP)+CP(LL)#ALP_UI-GAMY(LL]t(V]tALP÷SOD_ALP)#2, VS
GBK=GAMMA(LL] VS

,. CP(LL]'GAK

.,GO TO _16
513 CONTINUE

• $T=SORT(I,+D7DY*DZDY)
. SD=SODIST÷DZDYIST*COD
..CK=C$

' CS=(CAM#SS+CK)ISORT(1.+CA_CAM)
• PCA=O,

iF (COD.GT. o98) PCAeGAMX(LL]e(VI+SD_SNALP(T ))
, GAK=CP(LL)*[$.÷U1)*CS-PCA

GBK=GAMMA(LL)*(1.+UI+U2]*CS-GA_X(LL]_(V2+V;)
CP(LL)'GAK
CS=CK
'GAMWA(LL]=GBK

_14 CDNTINUE
" GB$-GAK*SN(KpJtLJL)_CH(IL)IFN

,: WBSmGRK*SN(KgJLLpL)*CH(IL)/FN
WAS=O.
FT=SORT((I,+CAM_CAM)#COD_COD+(SnD+OIDYeC_D)_O?)

'PL-(CAMeSS+CS)_CODIFT
'pD=(-CAM*CS÷SS)*CDDIFT
PM.{WV(LL)+ZleCAM-XRFF)_CODIFT

CL(1)=CL(I)+G8S*PL
.CD(1)-CD(1)+GBS*PD
CML=CML-GBS*PW

CLPPS=CLPPS+GBS*PL
CDPPS=CDP?S+G_S*PD
VGS=CPAUG(LL)*SN(YeJLLeLI_CHtIL]IFN
CLG1-CLGI+WGSePL
CDGI=CDGI+WGSePD
CMGI=CHGI-WGS_PM

CLS(1)-CLS(1)÷WBS
CLY(I}=CLY(1)+GBS_CS
CAWL=CAXL+GBS*(-AXCAM)*CODIFT
IF(LAT,EO,O) GO TO 155
FZ=SN(K_JLL_L)*CH[IL]/FN
IF(LAT.EO.(-I)) GO TO 1353
WP-G&MP(LLt*FZ_tl,+U])
WB-GAMB[LL)eFZ_[Z,÷U])

Wg-GAMR(LL)*FZ#(I,+U])
FBC=I.

" IK(YCP(LL).GT.SYB.OR.YY.GT.YBAR(K,MA]) FBC-O.

VS
V._
V$
V$
V$
VS
VS
VS
VS
V$
VS
VS
VS
VS
VS
V5

VS
VS
VS
VS
vS
VS
v$
VS

VS
vs
V_
VS
VS
VS
VS
V$
VS
VS
V$
VS
VS
V$
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5294
52_5
52q6
52q7
_2q0
_2qq
5300
5301
5302
5303
530_
_05
_306
5307

5_oe
530_

_311

_313
_314

5_16
5_17
5318
5_1q
S320

5321
_327
5323
53?4
5325
53_6
5327
5_2_
5_2q
53_0
5_1
53_2
533_
53_
5335

_336
5337
5338
53_
53_0
53_1
5342
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1353

1354

FW_-I. VS 5343
IFIXC.LT.RAT.AND.XV(LLt.LT.AUX(K_NB)) FWB-O. VS 5346
IF(YN(LL91),GT,SYB,AND,XV(LL),GToAUX(K*NB)) FVBmO, VS 5365
IFISYB,GT°YN(LLgl)*ANDoSYB°LT,YN(LLe2)) GO TO 5Z1 VS 5346
GO TO 522 V$ 534?

IF(XV(LL)°LE,AUX(KpNB)) GO TO 522 VS 53¢8
FWB.(SYB-YN(LL_I))/(YN(LLp2)-YN(LLpl)) VS 5349
CONTINUE V$ 5350
FWR-AB$(FWB) VS _3_

WBB=GAMB(LL)eFZe(1.÷U1)eFWB VS 5352
FVR=I, VS 5353
IF(XC,LT,RATR,ANn°XV(LL}°LT,AUX[K_NB)) FWR=O, V$ _354

IF(YN(LL,11,GT,SYRobNDoXV(LL).GT,_UX(_NB)) F_R=O, VS 5355
IF(SYR.GT,YN(LL,1],AND,SYR.LT,YN(LL_Z)) GO TO _23 VS 5356
GO TO 524 VS 535?
IF(XV(LL).LF.AUX(K,NR)) GO TO 524 VS 5_
FWR-(SYR-YN(LLJl))I(YN(LLp2)-YN(LL,I)) VS 53_9

CONTINUE VS _360
FWR=ABS(FWR) VS _3_1

WRR-GAMR(LL)_FZe(1.+LII)_FWR VS 53F2
CONTINUE VS 5_63
Pl=DZDY_COD÷SOD V$ 5364

YCV-PI*(XV(LL)-XREF)/FT V$ _36_

ZCV=PI_fZCP(LL)÷ZB÷(YCP(LL)-YB]_SOD)+CDDe(YBB÷(YCP(LL)-YB)_COC) VS _366

ZCV-ZCVIFT . VS 5367
IF(LAT.EO,I) GO TO 1354 VS 5368
EPP-EPL V$ 5369
EPL=EPL-CAM VS 5370
IF(NASYM.EO.I) WBS=GBS V$ 5371

CLRS=CLBS-WBSe?CV*COS(EPL) VS 5372
CNS=CNS+WBS_YCV+GBSe$IN(EPP)_YLF(KCH)_CODIFT V_ 5_73
GO TO 155 VS _374
CONTINUE VS 5375

CY_.CYS-WB*PIlFT-GBSW(-CAM_CS+SS)_CODIFT*BK_CO_A VS 5376
CNS=CNS+WB*YCV+_BS_(-CAM*CS÷SS)eCODIFT_BK_(WV(LL)-XREF)_COSA VS _377
CLBS=CLBS-WB_ZCV VS 537B

CYPS-CYPS-_P_PI/FT V$ 5379
CLPS-CLPS-WP_TCV V$ _3PO
CNPS=CNPS÷WP_YCV VS _3B_

CYRS,CYRS-WR_PIIFT+GBS_SSe(XVfLL)-XREFIIHALFB(])_CODIFT_RL VS 5382
CLRS-CLRS-WR#ZCV V$ 53P3
CNRS=CNRS+WR_YCV-GBS_SS_(XV(LL)-XREF)IHALFR(])_CODIFTeRL_(XV(LL)- V$ _3P4

1XREF) VS 5385

CLPVS=CLPVS-(WP-¢BSICS_P_ZCV_SINA/HALFB(1)IeZCV V$ 5386
CNBI=CNBI+WBBeYCV VS _3P?
GBS-GBS_FBC V$ 5388
CYSI=CYS1-WBBePIlFT-GBS_(-CAM*CS+SS)*CDD/FT_KeCDSA VS 538q

CLBSI=CLBS1-WBBeZCV VS 5390
CYRI-CYRI-WRRePIlFT V_ _3q1
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CNRI=CNRI÷VgReYCV
CLRI=CLR1-WRR'_ZCV
CN_l,,CNB14"GBSe (-CAM_,CS÷SS)eCDDIFTeBKe(XV (LL ]-WREF ] eCOSA

155 CONTINUE
E_D OF CHORDWISE INTEGRATInN

DZDY'.O •
TS_/=SINtSWEEP(VCH) )/COS (SWEEP(WCH))
IF (IALP ,EO, 1) GO TO 316
IFtIWIN_(K),NF.O,ANO.I.GT.IWING(K)) (;,0 TO 320
IF(K.EO.1.AND.ICAMB.EOol) GO TO 1325
XC • O.
]FtICAM(K).EO*3) XC-XLEiWCH)
ZI=XC
CALL ?CR (we, YLE (KCH) _CAMLEpICAMp ZI_KPlp CHORDp 07DYe IST_TSW)
IF(NLEF(K),EO,O] GO TO 31B
IF (LL,GE,MJWt(K,J?tNL).AND,LL.LF,MJ_/Z(K,JTpI<L)) GO TO 315
GO TO 31n

315 CAWLE-CJ_ML E÷TFL P (K_,NL)
GO TO 318

1325 YC-YLF(KCH)
XC=XLE(KCH)
CALL 7COX (XC pYC 9C AMLEpDZDY)
Zl-YC

318 EP-ALPH(1)

XCS=CO_(EP)
XSS=SIN(EP)
C-O TO -_17

316 XCS-I.
xSS=O.
CA_ILF- O.
GO TO 317

320 CAMLE-O.
ICT=ICAMT(K )
IF(ICT.NE,O) CALL ZCR(WCPYLE(KCH)_CAWLEpICAMtlI,R_ICT,

1CH{_RD, DTDY, ISTJ TSW)
WCS'CDS (At PH( I ))
XSS'SIN(ALPH(1))

IF(_LEF(K),EO,O) GO TO 31"I
IF(LL.GE.MJWItKpJZPNL),AND.LL.LF.14JW2(KpJTpNL)I G_ TO 2q5
GO TD 317

E95 CAML E -CAMLE +TFL P (KJ, NL )
317 CONTINUE

CAMY'OZDY
D?DY=O,
IF(ICAM(W}.LE.1) ZI=O.
FI-SOR T (I.+CAML E_Z )

F2-SQRT ( ( 1. +FTANq'FTAN )tCOD'o'COD+ (CAMLE'_FTAN+SOD)¢,_2)
F12=FleF2
F3-C DD_COD+C AML E* (CANL E,_FTANeSO0)

VS
VS
vS
VS
VS
VS
VS
VS
VS
VS
vs
VS
VS
VS
VS
VS
VS
v._
VS
VS
V,_

VS
vS
VS
VS
V$
VS
VS
V?
vs
VS
VS
vs
VS
VS
VS
VS

VS
V$
VS
VS
VS
VS
VS
VS
VS
VS

5393
530_
5395
53<_6
53q7
5398
53qq
5600
5401
5607
5603
540_
54C5
5606
5407
560_
_._0_)
_0

5412'
5413
5_,16
5415
5416
5417
5618
5419
5420,
-"4_1
5422
542._
5_24
_42 r,

5_26
5_27
5_2_
._29
5_30
_631
5632
5633
5_3_
5635
54_6
5437
5_38 .

56_0
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,OF POOR QUALITY

¢

F4,-CJML_eCOD+FTANe$ODeCOD
IF(4BS(COD),GT.O,Z)FS=F12/$ORT(F3#F3+F6*F6)
IF(ARS(COD).LE.O.1)FS=I.lfS
FT=SORT(I.+CAMLEt_)
FL-XSS-XCS*CAHLE
FD=-XC$-XSS*CAMLE
CLPPS.CLPPS*PIICHORD+SMR(I,I)tFLIFT
CL(1)mCL[I)tPI/CHORD÷CT[I)eFLIFT
CM(1)-CML#PI/(CREFeCHORO)
OIFF-BMR(Z,I)-BML(Ipl)

IF(OIFF.LT.O.) DIFF=O.
' BMR[I,I)=EEMAINING L.E.THRUST

OIFF&REMAINING THRUST-L.E.DRAG
CDPPS=CDPPS_PZICHORO+DIFF*FDIFT
CD(I)-CD(I)*PIICHORD+CT(Z)*FDIFT
CLS(I)=CLS(I)*PIICHORD
CLY(I)=CLY(I)*PIICHORD+CT(I)eFLIFT
CAXL-CAXLePIC
CL_I=CLGI_PIC
CD01-CDCI*PIC

CMGI-CMGI*PICICRFF
IF(LAT.EO.O) GO TO 220

CONST-PIICHORD
CTH. PII2.eSORT(1.-AM*AM*FS*FS)IFS
iF(LAT,EQ.(-I)) GOTO 135_
FBSR=FF ':
_BSL-FF

FPSR-I.
FRSL=I.
IF(YY.GT.YBPBR(K_MA)) FBSR=RTK
IF(YY._T.YBPBL(KjMA)) FBSL=RTK
FRSR=FRR
IF (ABS(FPR-RTK) .GT. 0.01) GO TD 887
IF (PBK .LT. O.OZ oAND. ARS(FRR-RTBL) .GT. 0.01) FRR=RTBR

887 CONTINUE
RT=t.

IF (RTBL .LT. 1,) RT-],-(1,-RTK)*(i,-FRL)I(1,-RTBL)
IF ((1.-FRL) .GTo 0.01) FRSL,PT
IF(Mk.FQ.1) FZI-FF
IF(MA_EO.1) FRI=FRR

IF(MA.EQ.1) FP1-FPL
IF (PBY .LT, 0.01) GO TO B88
IF (A_S(FRR-RTBL) .LT. 0.01) FRSL-RTK
IF (ABS(FRL-RTBL) ,LT. 0.01) FRSP=RTK
IF (ABS(FPR-RTK) oGT, 0,01) GO TO B89
RO=I,

IF (RTBL ,LT, 1.) RO=I,-(Z,-RTK)*fl,-FRR)/(1,-RTBL)
IF ((FRR-RTBL) ,GT, 0,01) FRSR=RO
GO TO 88q

VS 5_41
VS 544Z
VS _443
V$ _464
VS 54¢5
V$ 5446
VS 544?
VS 54_8
VS 54_
VS _4_0
VS _451
VS 5452
vs 5453
VS 54_4
VS 5455
V$ 5456
vs 5457
VS 545_
V$ 54_q
VS 5460
vs 5461.
V5 5_6Z
V$ _4_3
VS _4_
VS 5_65
VS 5466
VS 5467
VS 546B
VS 546q
VS 5470
V$ 5671
VS 5672
V$ 5673
VS 5476

VS 5_7b
VS 5_77
VS 54Y_
VS _?O
V$ 54_0
VS _1
VS 5482
VS 5_B3

VS 5_4
VS _85
VS _e6
VS 5_B7
VS 5488
VS _
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88t _

88_

892

(ABS(FRR-RTBL) .LT. o.oz)
0,011

88q

IF
IF (ABS(FRL-RTRR) ,LT,
IF(F7Z,GT,O,qS) GO TO
FPSR=FRSReFR1
FRSL=FRSLt'FP1
CONTINUE
IF(ID.EO.O) GO TO 892
FBSR"E •
FBSL'E.
FRSR=I,,
FRSL=I.
CONTINUF
CYS=CYSeCONST ...... . '" .

.. CNS=CNSeCONST..:ii r' i'i" .' " ":"
CLBS=CLBseCDNST ' : ' ......

i .CYPS=CYPS,¢C DNST • ,:
CNPS=CNPSeCONST
CL pS -CLPS,I, CONST
CYRS=CYPSeCONST
CNRS,,C NRS,I'CONST
CLRS,,C LPS_'C ONST
CLPVS,,CLPVS_'CONST
CN_I-C NBI *C DNST
CYSI-CYSI*CnNST
CL_SI=CLBSI'eCONST
CYRI=CYPl_CONST
CNRltCNRI_CONST
CLRI=CLRleCONST
SUwI=Y(Ztl)_Y(2jl)

SUM2-Y (3_ I) w_Y(3p I )
SIIM3-Y(4_.I)$Y(_pl) .
S_Ill=Y(Ip I )+Y(?p% )
SM!P_-Y (]p I )-Y (21.I)
SMZI-Y (]p I) ÷Y (3,I)
SM?2-Y(Ip I)-Y(3s.I )
SMBl=Y( 1, I )+Y( 4PI )
SN32=Y(IpI)-Y(6el)
IF(SMII.GE.O. .AND. SMIZ.GE..O.)
IF(SM]I.LT.O. .AND.SMIZ.LT..O. )
IF(SWZl.GE.O. ..AND. SM?2.GE.O.)
IF(SN21.LT.O. .AND. SMZ2oLT.O.)

IF($M31.GF.O. .AND. SM32.GE.O.)
IF(SM31.LT.O. .AND. SM32.LT.O.)
$21=1.
$22-1.
$23-1.
IF (SNll. LT.O.) SZI"-I.
IF (SM21.LT.O.) S2Z=-1.
IF (Sm31.LT.O.) $23=-1,

FRSR=FRR
FRSL=FRL

SUHI=O.
SUMI"O.

SLvM2=Oo
SUI_2=O.
SLIM3-0o
SUH3"Oo

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V._
VS
VS
VS
VS
VS
VS
VS
VS
VS
V_
VS
VS
VS
vs
VS
V_
VS
VS
vs
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

5490
5491
549Z
54q3
5494
5495
54_6
54q7
549B
5499
5500

_501
5502
5503
5504
_505
5506
550?
5508
5_09
55!0
5511
_517

551_
5515
_516
_517
551B
551q
_5_0

5_22
552_
5526
5_25
5_26
5527
552_
Eb_q
E530
5531

5532
5533
553_
5535
5536
5537
5538
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OF POOR QUALITY

PBETA.Z._Y(lpI)eFTANtG_tY(2pI)*PBK
PRL=O,
SIOE-CTH*(2.eY(1,I)tY(2pI)÷SUM1)*S21*F5
SIOFP=SIDE
SIOE-$IDE_(FPR+FPL]eO.§
$IO_PB=CTH*(PBETA+PRL)_FS_(FPR÷FPL)*O,5
SIDE_-CTHe(Z.eYIljI)eY(3tI)÷SUM2)tS225F5
SIDBB-SI_EB •
$IDER-CTHt[2.eY(lpI)tY(6,I)÷SUM3)eS23_F5
SIORR-SIDER
.FCRL=O,5_(FRSR+FRSL)

• iFBU= 1 ,
FBUL =1 •
TFIALP.GT.AB2.AND.ALP.LT.AB1)FBU-1.-ll.-RTKI*IALP-AB2IllA_I-A_2)
ZF(ALP.GE.AB1) FBU=RTK
IF(ALP.GE.AB3) FBUL-RTK
IF(I.EQ.NS(K}) BMR(_K)=O.St(FBU÷FBUL|
IF(I,EQ,NS(_))BMR[_*K)-O,5_(FRSR+I,|tRRT
SIOEP=SIDER-Z._RL_YLE(KCH]IHALFB(1]*CSU(1)_FCRL
SIDRPB=O,
FORL=O.5_(FRL+FRR)
IF(PRK.GT,O.01) SIDRPB-CTHe2,_Y{|pI)_FTANtCB#Y(6p_)tPBK#F_eFORL
SRG-DMM(1)*2**G_ICHORD

RRG-DMM(1)*2._BR/CHORD
$1RR-SIDER+RRG*CRSR
$IRL-SIDER+RRG_FRSL
SIDRI-(SIRR_FRR+SIRL_FRL)_O.5
$I_R=SIDEB+SRG_FB_R
SIBLmSIDE_+SRGtFBSL

SIDBI-(SIBRe_BR+SIBLeFBL)*0.5
ER-I,

EL-l,
IF(_RR,LT,O.95) FR=O,
IF(FRL,LT,O,qS) FL-O,
IF(PRK*GT.O.OZ) SIDRI-SIDRI+[SIBR*(I.-FBR)*EP+SIRL_(I.-FBL)*EL)

1 *0.5
_RITF(JPT_2) SIDFB_IDBI_SIDER_SIDRI_FBR_FBL_FRR_FRL
WRITEIJPT_2) FRSR_FRSL_FCRLeSIDRP_FPR_FPL
_DDITIONAL VORTEX LIFT ON THE LEFT OUTBOAP_ P4NEL
FB_-I,
IY-I

IF (I_GVX,NE.O) IY=MA
IF(ID,EO,I.AND.ALP.LT,ALBDBR(_I)) GO TO 1355

IF(ALP.GE,ALPBD(K_IY).ANP.ALP,LF,ALBDBL(K_IY)) FBB-1,-|I.-RTBL)t
lfALP-ALPBDfR_IY})/fALBDBL(R_IY)-ALPBD(K_IY))

IF(ALP,GT,ALBDBL(K_IY]) FBB=RTBL
FB_-FBB_RTEL
IF(MA.EQ,I.ANO,YY,GT,YBRBL{K_I}) FBB=O,

IF(IO.EQ,I,AND,_LP,GE,ALBDBL(K_I)) FBB-O,

VS
VS
VS
VS
VS
VS
VS
VS
V._
vs
V$
VS
VS
V$
VS
VS
VS
VS
VS
VS
VS
V_
vS

V?
VS
VS
V$
VS
VS
vS
VS
vs
VS
vs
vS
VS
VS
VS
VS
VS
v._
VS
sIS
V$
VS
VS
VS
V$

5539
5_40
5541
554Z
5543
5544
5545
55_6
5547
5_48
5549
5550
_551
5_52
5553
fi55_
_555
5_6
555?
5558
555q
_560
55_1
5562
55_3
556_
5565
5566
5567
556B
556q
5570
5571
5572
5573
557_
5575
557_
5577
_TP
5_?q
_5_0
5581
55_2.
_583
55fl_
55B5
5_86 _

55_7
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'/

C
1355

1365

253

1356

FBC-FBB VS 5508
IF(MA.EOo2.ANDilAGVXiEO.O| FBC'O, VS 558q
SIDEI=SIOBI+O,Se(FBC-FBL_FBSL_FBB)_SRG -0.Se(1,-FF)eCSU(Z)eFBB VS 5590
WRITE(JPTt2) SIDE_SIDBI_SIDRI_FBB VS 5591

CONTINUE VS 5592

YEuYBB+(YLE(KCH)-YB)*COD VS 55q3
KA-LL V$ 55g_

ZYF'SOD_(TCP(KA)+ZB÷(YLE(KCH)-YB)eSOD)÷CO_O(YBB+(YLE(_CHI-YB|OCOO)V$ 55q5

F6=(CAMLE*CDD*(CAMLE*TAN*COD÷SOD)+TAN*CODeCOD)IF12 VS 5596
FD-FOeCOD VS 5597
IF(LAT.EO.1) GO TO 1356 VS 55q8

S1=1. VS 5599

IF(Y(1pI),LToO,) 51--1. VS 5600
52"1. VS 5601

IF(NASYM.EO°I) GO TO 1365 VS 5602
IF((Y(1,I)+GAMP(I)}.LT.O.) SZ'-l° VS 5603
$UM'GAMP(I)_GAMP(II VS 5604
$MI=Y(lpI)+GAMP(I) VS 5605
SM2-Y(I_I)-GAMP(I) V$ 5606

IF(SM1.GF.Oo.ANP.SM2.GE.O.) SUM=Oo V$ 5607
IFISN1.LT.O..AND.SM2.LT.O°) SUM=O. V$ 560_

.SIDF=CTHe(2,tYfl, I)_GAMP(I)+SUMI_S2eF_ VS 560q
CONTINUE V$ 5610

IF(NASYM.EO.I} SIDE'CTH_Y(I,I)*Y(1,I|eSI*F5 VS 5611

CLBI=CLBSeCONST-SIDEeZYE/F1 VS 5612

CN_I=CNS_CONST÷SIDE_SOO_fXLE(KCHI-XREF) VS 5613
CLBS-CLBS_CONST-SIDFeZYE_F41F12 VS 561_

CNS-CNS*CONST-SIDE*(YE*F31F12+(XLE(YCH)-XR_FI_F_) VS 5615
IF(IO,GE°NVRTX[K)°AND.NVRTX(K),NE.O) GO TO 253 VS 5616

IF(IO.LF.MVRTX(V).AND.NVRTX(Y}.NE.O) GO TO 253 VS 5617

GO TO 220 VS 5616
CL81=CLBS VS fi61q

CNBI=CNS VS 5620
GO TO 220 VS 5621
CONTINUF V$ 56?2
YYP=ABS(SIDEP)eCHORD_SSN V$ 5623
YYPR=O. V_ 5624
YYB-ABS(SIORB)eCHOROeGPC VS 56_5

YYR=ABS(SIDRR)*CHDRO*SSN VS 5626
IFfOBK,GT,O.01) YYP-JBS(SIDFP+$1D_B)¢CHORD*SSN VS 5627
IF(PBK,GToO.01} YYR=ABStSIDDB+SIDRR)_CHNROtSSN VS 562B

RP=DMM(I) VS 562g
IF(RP.GT.CHORD) RP=CHORO VS 5630
OXPP=RP_FStSSN VS 5631

IF(YYP,GT,DXPP) YYP=DXPP VS 5632
IF(YYR°GT°DXPP) YYR-DXPP V_ _633
IF(DRR,LT,YYR) ORP=YYR V$ 5634

IF(IRL.EO.I.AtlD.YYR.LT.YYP) YYR=YYP VS 5635
IF(DR,LT°YYP) DR-YYP V_ 5636
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CR,_:_,-:L PL_C_E its

OF POOR QUALITY'

/..
250

251
220

IF(I.EO,NS(K)) BNL(SpW)-DR
YFP'SOOt(ZCP(KA)÷ZB÷(YLE(KCH)-yyP-yB)*SODI÷COO_(YBB+(YLE(KCHt-YYP

1-YB)*COD)
YEBmS_Oq(ZCP(K_)÷ZB+(YLE(KCH)-yyB-YR)tSOO)÷COD*(YBB÷(YLE(KCH)-YYB

I-YB)*COD)
YER-SOD*(ZCP(Ka)÷ZB÷(YLE(KCH)-yyp-YB)*SOD)+CODe(YBR÷[YLE(VCH)-YYR

1-YB)*COD)
YEPBmSOD*(ZCP(KA)÷ZB÷(YLF(KCH)-YYPR-Yfi)eSCD)+CODe(YB_÷(YLE(WCH)-

1YYPB-Yfi)*COD)
CYBI=CYS1-SID_I*SODIF1
CNB1-CNBI+SIDRI*SOD*(XLE(_CH)-XREF)
CLBI=CL_SI-SIDBI_YEBIF1
CYPl=CYPS-(SID_+SIDEPB)*SOOIF1
CNPI-CNPS÷(SIDE+SIDFPB)tSOD*(XLE(_CHI-XREF}
CLPVS.CLPVS-SIDEtYEPIFZ-SIDEPP*YEPBIF1
CPCVS-(SIDE+SIDEPB)IF1
CRCVSv(SIDER÷SIDRPB)IF1
CSCVS-SIDBIlF1
CYRI=CYRI-(SIDRI+SIDRPB)*SODIFZ
CNRZ=CNRI÷(SIORI÷SIDPPB)*SOD*(XLE(WCH)-XRFF)
CLRI=CLR1-SIDRI_YERIF1-SIDRPB_YEOfilF1
$IOE=SIOEP
CYPS=CYPS÷SIDE_F6
CNPS-CNPS-SIDE*YE_F31FI?
CNPS-CNPS-SIDE*(XLE(_CH}-XEEF)*F6
CLPS=CLPS-SIDE*ZYE*F61F12
CYS=CYS÷SIDEB*Fb-CT(I)eFDIFTeB_
CNS.CNS-SIDEB*YE*F31F12÷CT(I)*FfilFT*BK*(XLE(WCH)-_PEF)
CNS=CNS-SIOEB*(XLE(KCH)-XREF)*F6
CLSS=CLBS-SIDEB*ZYE*F41F12
CYRS=CYRS+SIDEReFb+CT(I)OFDIFTe(XLE(_CH)-VRFY)IH_LFBI1)_gL

VS
VS
VS
VS
VS
V5
VS
VS
VS
VS
V$
VS
VS
VS
VS
V._
VS
VS
VS
VS

v$
VS
VS
VS
VS
VS
VS
vS
vS
VS

CNRS=CNRS-SIDER*YE*F31F12-CT(I)*FDIFT*(XLF(KCN)-XR£F)IHALFB(1}_LVVS
I(XLE(KCH)-XREFI VS
CNRS=CNRS-SIOER_(XLE(KCH)-XREF;_F6 VS
CLRS-CLRS-SIDER*ZYE*F_IF12 VS
IF(IO,GE,NVRTX(K),ANO,NVRTY(_}.NF,O) GO TO _0 VS

IF(IO,LE.MVRTX.(K),AND,MVRTX(K),NE,O) GO TO 250 VS
GO TO 251 V_
CYBI=CY$ VS
CN_I=CNS VS

CLBI=CLBS VS
CYPI=CYP$ V5
CNPI=CNPS V$
CLPVS=CLPS VS
CYRt=CYRS VS
CNRI=CNRS V$
CLRlmCLP$ V$
CONTINUE VS
CONTINUE VS

_637
5638
5639
5640
5661
5642
5643
_644
5645
5646
5&_7

5_4q
5650
5651
56_?
_653
5_$4
5655
5656
5657
5658
_5q
_0
56_1
5_62
5_3
5664
5_65
566_
55_7

5_q
5670
5571

567_
5673
557&
557_

567b
5677
_678
_679
568o
5681
_682
5683
56P4
56B5
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ORIGINAL PAGE IS

OE POOR QUALITY

:.::' ,

i ,1oo

•2101

'i

261
C

.- . . •

_F (I .LT. NCDL) GO TO 210
KLL,,NC OL-1
KC,,,KC+ 1
IF (K. GT.1.AND. I. EO. INS (K-l) ÷1l I KC=2

• 'NCIOL-NCOL4'_I(KJKC)-I

210 KL,,I-KLL
FlkuH1 (KgKC)
AA-CHORO_S J (K jKL _KC )*MIOTH(KsKC) IFR

aA-AA*FATR
CLT,,CLT+CL fI )*Jk
CHT-CHT+C_(I)*aA
COT-COT+CD(I)eAA
CLPP-CLPP+CLPP$*AA
CDPP,'CDPP÷COPPS'IAA

. CLGH=CLGM+CLGI*AA
I'COGH=CDGM+COGI*AA

• C14 GN °,C MGM+C MGI* AA

I'FIIO.GE.NVRTX(K).ANDoNVRTX(K).NF.O) DVH(I)=O.
IF (IO, LE,HVRTX(K) °AND,MVRTY (K),NE,O) DPIM(]),'0°
[F(IOoGE,NVRTX(K)°AND,NVRTX(K),NE°O) GO TO 25?
IF(IO°LE°HVRTX(K).AND°_VRTX(I(),NE°O) GO TO 2.m2
YC=YL E (I<CH)
RR,.ASS (CSU( Z ) ) *CHORD
,XC=XLE (KCH) 4.RR
IF(XC,LT,XTE(KCH)) GO TO 2100
CAHLE=O,
CAMY=O,
GO TO 2101
XYIRR ICHOPD
DZ=XL E (I_C H)
CANLE'lOO°
CANY'RR
IF(_CAH(KI,LE.1) CALL

1TSW)
IF (ICAIq(l(). EO,3) CALL

1TSW)

• I F(ICAM(K),EO,2) CALL
CONTINUE
FT "S ORT ( ( 1. +C AIqL F *C AI_L E ) eC DD*COD+ ( SOO+C AMYeCOD ) **2 )

' OX&"O°
EFFC=I°
EFFB=I,
EFFD=I o
ZF(Z°GE,NVLI(JA),ANO,Z°LE,NVL2(JA)) GO TO 261
GO TO 262
IF(]°NEoNVLI(JA}) GO TO 263

AUGI'IENTED VORTEX LIFT EFFECT
ZFfZBD°EOoO) GO TO 263
XRR-AUX (K, NO )-CR'_ (K eNO )

ZCR(XY_YC,CAHLE,ICA_pOZpK,lpCHnPOpC_HYpXSTp

ZCR(_C_YCpCAMLE_]CA_pOTpV_lpCHORD_CAMYeIST_

ZCOX(XCPYCpCARLE_CAHY)

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
V5
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

5686
5687
5688
568g
5690
56ql
5692
56q3
56q4
5695
5696
56q7
56Q8
56qg
5700
5701
5702
5703
5704
5705,
570_
5707
5708
570q

5710
5711
5717
5713
5714
5715
5716
5717
571_
571q
5?20
5723
5722
5723
5724
5725
5726
5727
5728
572q
5730
5731
5732
5733
5734
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' ,i " '

ORIGINAL

OF POOR
PAGE IS

QUALITY

XR"AUX (KgNB)-XRR
DX=Oo
IF(ABS (XR) °GT.1.E-3 ) DX=ABS (XTILT(JA) IXR )
DA=REDBD(DX)
ABRN'ALPBD (K_ MA)-DA_PII180o
ABRNBuALBDSR (K_HA)-DA'I'PZ/1BO,
ABRNL•ALBDBL (Kp HA )-DA*PZII80,
[F(ABRNB,LT,O° ) ABRNB'O,
IF (ABRN,LT,O•) ABRN=O*

263 CONTZNUE
EFFC=I*
EFFB.'Z .
EFFO-1 •
XHV=O.
XMVB=O.
XCT-XTILT(JA)
IF(IBD,EO,,O) GO TO 274
IF(ALP.LT°ABRN) GO TO 260
IF(&LP.GE°ALPBD(KpHA)) GO TO 266
DAP= ( ALP-ABRN ) 4'100, IPI
DXP=BDPT(DAP}
FRTN=E.
IF(ABS(XCT).GT,1.E-3] FRTN,.DXP,I, XRIXCT
IF(FRTN.GTol.) FRTN-1.
GO TO 265

266 FRTH=I°
265 CONTINUE

XMV= 0.5* ( 1.-FRTN)eeZ÷FRTNe ( Z.-O.SeFRTN ] eRTK
XHV=(XHVI( 1.-FRTN +FRTNeRTK)-O.5)tCTZLT(JA)
EFFC=I ,-FPTN+FRTN_RT_
IF(EFFC°GT.I, ] EFFC-I°
IFIFF,LT,I,] EFFC=I.

26q IF(LAT.NE.1) GO TO 272
DAO- (ALP-ABRNL) 4'180, IP I
DXP-O,
OAP= ( ALP-ABPNB)_I 80olPZ
IF(OAPoGT°O° ) DXP',BDPT (DAP)
DXO=O.
IF(DAQ.GT.O.) DXO=BDPT(DAO)
FTN=I o
ZF(ARS(XCT).GT.1.F-3) FTN,,DXg*XRIXCT
ZF(FTNoGT°I. ) FTN=I.
FTNL "1 °
ZF(ABS(XCT)oGT°Z,E-3) FTNL=DXOeXRIXCT
ZF(FTNLoGT.I,) FTNL-I•
IF(&LP•LT,A_,RNB) GO TO 272
IF(ALP.GE.ALBDBR(K.MA)) FTN=I.
IF (ALP •GE °ALBDBL ( Kj, HA ) ) FTNL.I•

2"/1 X__V___=O_.5,1,( 1.._--F_TN_}'1'_ Z.÷FTN* ( 1 .-0.5,I,F TN ) *R TRR

VS 5735
VS 5736
VS 5737
V$ 5736
VS 57_q
VS 5740
VS 5741
VS 5762
VS 5743

VS 5745
VS 5746
V$ 5747
VS 574B
VS 574q
VS 5750
VS 5751
VS 5752
VS 5753
VS 5754
VS 575_
VS 5756
VS 5757
VS 575P
VS 575q
VS 5760
VS 5761
VS 5?62

V$ 5763
v_ _764
VS 5765
VS 5766
VS _767
vs 5768
VS 576q
VS _770
VS 5771
VS 5772
VS 5773
VS _774
VS 577_
VS 5776
VS 5777
VS _??P
V$ 577q
VS 5780
VS 57BI
VS 5782
V$...5783
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XNVB=(XMVB/(1,-FTN+FTNtRTBR)-O,S)_CTZLT(JA)
EFB-1,-FTN+FTNeRTER
EFFO-1.-FTNL+FTNLtRTBL
EFFB=O,5*(EFB+EFFO)
IF(EFFBoGT°I.) EFF8-1,
IF(rBR,LT,lo _OR, FBLoLT,I.) EFFB-1,

272 CONTINUF
IF(NVLZ(JA),EQ,NS(Kt,AND,I,EO.NS(KI) GO TO 273
GO TO 262

273 BNR(3pK)=XMV
GO TO 262

2?6 IF(I*NE.NS(K)} GO TO 262
BMR(3pK)'O,
BMR(3pK)'O*
CPCWL(K)=RRT
BML(4pK)=RPT
BNRf5pK)=RRT
BNR(6pK]=RRT
_L(I,K)=I°

262 CONTINUE
CSU(II-CSU(II*FF
OMM(I)=CSU(I)*CHORO
CDVL=CDVL+CSUiI)_(-CAMLESXCS÷_SS)IFT$CODeAA
AUGM-CSU(I)_(CAWLE_XSS÷XCS)IFT$CODeAA
CSLtCSL÷AUGM
CAX-CAX÷CAXLeAA
CAXV=CAXV+CSU(I}_(-C4MLE)eCOOIFT_AA
CAVS(I)=CSU(I)_(-CANLE)_CDDIFT_AA
PM-XLE(KCH)÷71_CAMLE-XREF
CSXL=CSXL-CSU[I)WPM*JA*CODIFT
IF(JA,EO.1) CSNW=CSNWe(CSU(1)*CVR(1)tFF)*AA_EFFC
Ir(MZ,NF°IO) GO TD 902
CU-CVR(I)OFF

DMMfl)-DMM(I)÷CU*CHDRD
CLOV-CLDV_CU*(CAMLE*XSS÷XCS)IFTeCnDeAA
CMDV-CMOV-CU_PM*AA_CODIFT
CDDV-CDDV+CU_(-CAMLE_WCS+XSS)IFT_COD_AA

q02 CONTINUE
WRITE(JPTe2) EFFC_FFIYYeXTE(KH)eAUX(KpIPN)eFATR
IF(I,GE.NVLI(JA),AND,I,LE,NVLE(JA)) GO TO 26_
GO TO Z_2

266 CONTINUE
CSAUG=CSAUG÷AUG_eEFFC*CTILT(JA)ISLETH(JAI
CMAUG=CMAUG-AUGN*EFFC#(XCNTD(JA)÷WMV]_CTILT(J_)ISLETH(J_)

252 CONTINUE
IF(L_T,EO°O) GO TO 221
IF(LAT,EQ,I) GO TO 135?
CLLtCLL+CL_S*AA
CLLV-CLLV+CLBI*AA

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
V$
VS
V$
vs
VS
V$
VS
VS
VS
v$
VS
VS
VS
VS
VS
VS
VS
VS
v$
VS
VS
V$
VS
VS
vS
VS
VS
VS
V$
V$
VS
VS
VS
VS
V$
VS
V$
vs

5784
5?85
5786
5787
5788
57_9
5?qO
57ql
_7q2
5?93
5?q6
5795

57q?
_?qB
_?QQ
_00
_B01
5_02
re03
_006
5n05
5@06
5g07
580B
5BOq
5810
5_11
5817
5B13
5016
58!5
5B16
5817

551_
5B20
5B21
_22
5_23
5R2_
5_25
5826
5R27
5828
582_
5830
5031
583Z

208



OF POCRQUALITY

c

13_?

20_I

221

CNL=CNL÷CHSeAA
CNLV,CNLV÷CNBI_AA
WRITE(JPTg2) CLL,CLLV_CNLpCNLV
GO TO 2ZI
CONTINUE
CY.CY+CYSeAA
CNB=CNB+CNS_AA
CLB=CLB+CLBS_AA
CYP-CYP+CYPSeAA
CNP=CNPeCNPSeAA
CLP=CLP+CLPS*AA
CYP=CYR+CYRSSAA
CNR=CNR+CNRStAA
CLRR=CLRR÷CLRSeAA
CLPV=CLPV+CLPVS_AA
CYPV=CYPV+CYPZ_AA
CNPV=CNPV+CNPleAA
CYRV=CYRV+CYRleAA
CNRV=CNRVeCNRleAA
CLRRV-CLRRV+CLRleAA
CY_V-CYBVeCYBltAA
CN_V-CNBV÷CNBI_AA
CLBV=CLBV÷CLBI_AA
ZF(I.GE.NVLI(JA).AND,[,LE,NVLZ(JA)) GO TO 20ql
GO TO 221
FAUG-CTZLT(JA)ISLETH(JA)
FAUGB=FAUG_FFFB
IF(YYB,LT,DRB) YYB=DBP
YAtIGB=FAUGBe(YCNTD(JA)-YYB)IHALFB(1)
XAUqB-FAUGBt(XCNTD(JA)+XHVB)IHALFB(1)
FAUG=FAUG*EFFC
YAUG=FAUG_(YCNTO(JA)-YYP)IHALFR(1)
XALIGmFAU_e(XCNTD(JA)÷XHV)/HALFB(1)
CYPVA=CYPVA-CPCVS_AA_FAUGtSOD
CLPVA=CLPVA-CPCVS_AAeYAUG
CNPVA=CNPVA+CPCVS_AAeXAUG_$O_
CYRVA=CYRV&-CBCVS_AAeFAUGBtSQD
CLBVAtCLBVA-C_CVStAAeYAUGB
CN_VA=CNBVA+C_CVStAA_XAUGBtSOD
CYRVA=CYRVA-CRCVS_AAeFAUGeSO_
YAUG=FAUG_(YCNTD(JA)-YYR)IHALFB||)
CLRRVA-CLRRVA-CRCVSeAAeY_UG
CHRVA=CNRVA÷CRCVS_AA_XAUG_SOD
CONTINUE
IF(I,EO,NVL2(JA)) Jk=J_+l

IF(I.EO_NS(K)) CPSHL(K)=IPN
IF(IWZNG(K)oNE,O.AND,],EOeZ_ZNG(K)) GO TO 217
IF(I,EO.NC$) GO TO 215

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
VS
VS
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
VS
VS
VS
VS

_833
583_
5835
5836
583?
5838

5839
5840

58k2

5843
584_
5R.5
586G
5847
_8_8
5849
5850
5851
_852
_853
_854

5855
5856
5857
5858
585q
5860
5861
5862
5863

_e_4
_865
5n_
5857
5868
58_9
5_?0
5871
5872
5873
_874
587_
5876_
_877
58?8
5879
_8_0 _
5881
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IF(I.EG,NS(K)) GO TO 217
IF(YLE(KCH÷I).LT.YBREAK(K_IPN)) GO TO 21_

Z17 CONTINUE
NI-O
IF(NASYM.EO.1.AND,IPN.LT.NCI) NI=I
IF(NI.EO.I) IPN=IPN+I
ZB-Zfl+(YBREAK(K,IPN)-YB)_DSIN(K,IPN)
YBB=YBB÷(YBREAK(KpIPN)-YB]_DCOS(KpIPN]
YB=YRREAK(K_IPN]
IF(IWTNG(K}.NE.O.AND.I.EQ.IWING(K|) GO TO 218
IF(I.EQ.NS[K}} GO TO 218
GO TO 219

21B SOW=SOD
CO_=COO
YPRW=YBB
YRW-YB
ZPRW=ZB
YBKW=YBRE_K(K,IPN)
IF(IWGLT(K),EQ,I) GO TO ZIQ
ZB=O,

YB-qPEAW(K,1)
YBR=RREAK(Kpl)
IF(I.EO.NS(K).AND.K.LT.b} YB'BREAK[K÷I,I)

IF(I.EO.NS(K).AND°K.LT.6) YBB=BREAW(K_lpl)
IF(IWGLT(K).NE.2) GD TO 219
ZB'YBREAK(K,NC(K)-Z)*DSIN(Wpl}

YBB'YBRE_K(K_HC(K]-2}*DCDS(K,I)
YB'YBREAK(K_NC(K)-2)
YPRW=YBB

YRW'YB
ZPRW'ZB

719 CONTINUE
IF(_I.NE.]] IPN-IPN+I

215 CONTINUE
IF(I.EO.NS(K)) IPN-I
IF(LL.EO.MJWZ(K,?tNL)} NL=NL÷I
IF(LL.EQ.LPN(K}) NL=Z
IF(I.NE.NS(K)) GO TO 1401

X(KpI)=?PRW
X(K,2)-YPRW
X[K,3)-SDD
X(K_6)-COD
X(K,5)-SOW
X(K,6)'C_W
X(KpT)-YRW
X(KpB)'YBKW
X(KDQ)'YBB
X(KpIO)-YR
X(K*ll)=ZB

VS _8@2
VS 5883
VS 5884
VS 5885
VS 5886
VS 5887
VS 5888
VS 5_eq
V$ _890
VS 5891
V_ 5_q2
V$ 5B93
VS _894
vs 5895
VS 5896
VS 5Be7
VS 5898
V$ 5899
VS _900
V_ 5901
VS _902
VS _903
V_ 5906
VS 5905
V$ _906
VS 5907
VS 590B
V$ _909
VS 5910
VS 5911
V$ 5917
VS 5913
VS 591_
V$ _91_
V$ 5916
VS 5917
V$ 5918
VS _919
VS 5920
VS 5971
VS 5922
VS 5923
VS 5924
VS 5925
VS 5926
VS 5927
VS 59_B
VS 5929
VS 5930
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OF POOR QUALITY

¢

1401

2102

1.53

150

CONTINUE " " "_ "' " " '
KCH=KCH+I
]F(YW]NG(K),EO,O) GO TO 2102
yF(Y,NE.IW]NG(K)) GO TO 2102
CLWL (K)-CLT
CNWL (K)-C_T
CDWL (K)-COT
CONTZNUE •

Ie(Z.Ne.NS(KI_) GOTO 1SO "i: .. .. ,
CLg(K)=CLT
CMW(K)=CMT
CDW(K)=CDT
_(NW(K_|.EO.O| GO TO 153
]FIK,EO,;) KCH-KCH+N$(K)
ZF(K,GT,1) KCH-KCH+NS(K)-NS(K-I)
CONTXNUE
MNtO
JKmLPN(K)
]F(LL,EO,LPH(K)) K-K+1
IF(LAT*EO,O) GO TO 1358
V_ZTE('JPTp2) SDW,COV,SDD,CODeY_REAK(leIPN)gYBS,VfieZ_
WRITE(JPT,2) OYB(1)_OYR(1)
ZFfLAToEO.f-1)) GO TO 135_
CY_VSE-CYBV
CN_VSE-CNPV
CL_VSF-CLfiV
CYPVSE-CYPV
CNPVSF=CNPV
CLPVSE-CLPV
CYRSF-CYRV
CNRVSE-CNRV
CL_VSE-CLPPV
CONTINUE

SZOE-EDGE EFFECT

COVS-O.
CLVS-O.
CeVS-O.
CLN_EoCLL
CNNSFmCNL
CLNSFV'CLLV
CNNSEV-CNLV
CX-1.
IF(A_S(CTX).GToO.O01) CX'CTX
DO 1Bq I'I,NSUP
WRITE(JPTp2) CPCWL(I)_DYB(I),DYR(I)
IF(NVRTX(I.:I,NE,(NS(I)+I)I GO.TO 189

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
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
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

5931
5932
5933
5q34
5935
5936
5937
5938
_939
5940
5941
5942
5q43
5944
5945
_946
_q47
5948
5q4q
5950

5952
5953
5q54
F95_
5956

5q58
5qSq
5q60
5_61
5¢02
5q_
5q6_
5e65
5966
5q67
5qh_
596q
5q?O
_971
5q72
5q73
5974'
597_
_q?6
5977.
5978 _
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Z20

I'_66

CTIP-CTIPeCPCWL(I)
CTIPP-O.
IF(IWGLT(I).HE.O) CTIPP-CTP(I,Z)eOCOS(IpNWIN_(I)_I)
IF(NASYM.EO.1) CTIP-CTIP÷CTP(I,Z|*OCOS(IpNC(IIt
KK-NS[I)
IF(IWING(I).NE.O) KK-IWING(I)

_DVS-CDVS÷CTIP*SNALP(KK)+CTIPR*SNALP(N${I))
CLV$-CLV$÷CTIPtCNAL_(KK)÷CTIPP$CNALP{NS{I))
CMV$-CMV$÷CTiP$(1.-BMR(3,I)/CX)+CTIPP

CONTINUE
IF(LAT.EO.O) GO TO 222
O0 1_Z1 K-lpNSUR
RRT=CBMR(K)
MA'I
IF(MSTP(K).NE.O) MA'2
NCNT'I
IF (IWING(V).HE.O.OR.NASYM.EO.I) NCNT'2
DO ?23 KK-]pNCNT
FATR-I, •
IF (IV(K).FO.I) FATR-O,5
KIwKK

IF(NASYM.[O.I) GO TO 220
IF(IWING(K}.EQ.O} GO TO 229
IF(KK,EO,2) GO TO 229
SS'X(K,5)
CS-X(Kp6)
YB?-X(Wj2)
YRl'X(Kp71
ZRl"X(Ktl)
YKP'X(K,8!

IF(KK.EO.]) GO TO 226
CONTINUE

IF(KK.EO.2) K1-KK÷I
I_(KK._Q.]) GO TO 1366

IF(_ASYM.EO.O) GO TO 1366
SS-DSIN(K,II
C$-DCO${Kel)
YB2-YBBK
YB1-YBREAK(K_%)
7B1-7BK

YFP-BREAV(Kpl)
_0 TO 224
CONTINUE
SS-X(Kp3)
CS'W(Kp6)
YB2"X(Kpq)
Yfl|'X(KpIO)

ZB1"X(Ke11)
IPN-CBSWL(K)

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
v._
VS
V$
VS
VS
VS
V$
VS
vS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
vF
VS
VS
VS
VS
V?
VS
vs
VS
VS
VS
vs
VS

5980
5981
598Z
5_83
598_
5985
5986
5987
598P
598q
5qqO
5qql
50q2
50_3

5q_5

_o07
5qgP
59qq
_O00
e_O01
6002

6O03
6OO4

bO0_
6006
6007
60_

_00_
bO]O
601]
_017
601_

601_
6015
601_
60i7
6018
601_
60_0
60_I

6022
6023
602_

_02F
6026

6027

607_
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OF POOR QUALITY

.224

226
C

1367

1368

1359

YKP-YBREAK ( K9 IPN) VS

ISN-1 VS
FNmNVIKp1) V._
NCW- NW ( KJ 1 ) +NW( Kj 2} V$
DO 2;)5 Jll_NCW VS
jjlj VS

IF(J.LE,NW(K,1}) GO TO 226 V$
ISN-2 VS
FN=NWIK_2) VS

JJ-J-NW(Kpl} VS
K1-KK+I VS
IF(KIKeEO,_ ) ) KI=KK+2 VS
FJJ'JJ VS
WRITE(JPT*2} SS _CSw YB2, YI_ 1, ZB1 ,.YKP VS
XYZ"Y (4+Ke J) US

IF (KK,FO,2) XYZ-Y(IO+KPJ) VS
ZCV=CS* (?BI+ ( YKP-YB1 )*SS )-sse (YB2÷ ( YKP-YBl )*C$) VS
YCV= SS$ ( ZBI+ ( YK P-YB 1 }$SS ) ÷CSt (Y82+ (YK PIyB1 )$CS ) VS
XO,YCNIK,K1)+O.StCHOROT(K_I)t(1,-COS((2,tFJJ-I,}tPZI(2e$_H))) VS
XQ-_O-XREF. VS

IFILAT.EO.1) GO TO 1359 VS
FKN-O. VS
IFINASYM'EO,O) FKN=SE(2jKgJ) V$

IF(NASYM,EO,O,AND,KK,EO,2] FKN=DUMT(2_W,J) V_
$1=1. VS

$3-1. VS
IF(NASYM,EQ,O) _0 TO 1367 VS
IF (XYZ .LT.o;. AND.KK.EO.1) $1l-1 * " VS

IF(XYZ,GT.O..AND.KK,EO.2) $1=-1, VS
IF(XYT.LT,O.) $3"-1. VS
GO TO 1368 VS
CONTINUF VS

$2=1. VS

IF((XYZ+FKN),LT,O.) $2=-_, VS

SU_-FKNeFKN VS

SM1-XYZ÷FKN _ VS
SM2"XYZ-FKN VS

IF(SM1.GE,O,,AND,SM2,GE,O,) SUM=O, VS
IF(SMI.LT.O.,AND,SMZ,LT.O.) SUM-O, VS

CONTINUE VS
IF(NASYM.EO,O) CK-CNORDT(KeK1)t(Z**XYZ#FKN+SUN)OS2_SN(KeJJPISN)ICNVS
IF(NASYM,EO,I} CK=CHOROT(KjK1}*XYTSXYZ$SI$SN(KjJJplSN)IFN VS
CK=CKSFATR$CS VS

CLL=CLL+CKICSSZCVePIS VS
CNLmCNL-CKSXQ*PIS VS

CLLV=CLLV-CKICSSYCVSPIS*SI$S3 VS
CNLV=CNLV+CKICS$SS_PISSXO$SI$S3 VS

GO TO 225 VS
CONTINUE VS

6029
6030
6031
6032
6033

6034
6035
6036
60_7

603_
6039
6040
6041

6042
6043

#04;
6045
6066
_047

6048
_06q
6050

6051
6052
_0_3
6054

#055

6056
6057

60_8

6059
60_0
6061

6062
6063

6064
60e_
603_

6067
60_B
60h_
6070
6071

607Zt
6073

6074

6075.
6076 '
60?7
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13BO

$1-1.
IF(NASY_.FQ,1 .AND. KK.EO.2} $1=-1.
SEI-SE(1jK_J}
SE2=SF(2e_,J)
SE3=SE(3_K,J)
IF(KK.EO.1) GO TO 138q
SEI=DUMT(ljK_J)
SE2-DUMT(2_KpJ]
SE3"0U_T(3,K,J}
CONTINUE
SUMI=SEltSE1
SUM_=SE2*SE2
SU_3=SF3*SF3
S_11-XYT+SE1
SH12mXYI-SE1
SM21=XYZ+S_2
SM22=XYZ-SE2
S_31-XYT+SE3
SM32=XYT-SF3
IF(SMll._E.O. .AND. SM12o_E.O.) SUVI-O.
IF(SMll,LT.O. ,AND,SMI_.LT.O,} SUPI=O.
IF(SH21.GF*O* .aNO. Se22.GE,O.) SUP2-0,
TF(SM21.LT.O..AND. S_22,LToO.) SUPZ-O.
/F(SM31.GE.Oo .AND. S_32.GE.O.] SUP3=O.
IF(SH31.LT.O..AND. SH32.LT.O.] SUM3-O.
$21-1.
$22"1.
$23-1.
IF(SMlI.LT.O.) $21=-1.
IF(S_?I.LT.O.) $22=-1,
IF{S_31,LToO,) $23=-1,
CK-C HORDT ( K jK 1 ) * ( 2. tYY?*SI:I eSUH1 ) * SN (Y, JJ t I SN ) IFt:
CK2-CHOROT (K, K1 )* (2**XYZ*SF2÷SUH2) OSN(K, J J, T_N | IFH
YRF..HALFR[K)
IF (NASYH.C-0.1 .AND. KK.EC.2) YRF'PREAK(FPII
TF (NASYV..EO.O ..AND. YI_.EO.Z) YPF=YBRFAK(Kp_'C(I())
SUM3=SUH3-2.*RL*YRFIH,_LFB tl )*)tYZ*XYT"_8_R(SmK )
CK3.CHQRr)T ( I_K1)* (2.'_XYZ_'SF3÷SUV3 ] *SN(Wp JJ p Z,_N) !FH
CK-CK*RRT
CKZuCK2*RgT
CK3..CK 3*RRT
CI(.'CI<*FAT R*CS*S 1 *S 21
CK2-CK2tF ATR*CS*S1*S_2
CK3-CK 3*FATR*CS*SI* $23
CY-CY+CK2VWP IS
CNS-CNR-CK2¢XOeP_S
CLfi-CL B'_CY2 IC S*ZCV*PI S
CYP-C YP+CI_ *_I S
CNP- CN P-C_K_*X.O,p IS

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V._
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
VS
VS
VS
VS
v._
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
vs

6oTe
6079
6080
6081
6082
6083
_0_4
6085
60P6
6087
6ope
_08q
6090
6091
600?
60q3
60q4
_Oq5
60q6
_Oq7
60=8
60oq
6100

6101
610Z
6103
6104
6105
6106
6107
610_
610_
_110
_I11
611_

• 611_
6115

6117
611_

_120
6121
6122
6123
6124
6125
6126
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13bq

13_8
C

CLP.CLP+CK/CS*ZCV*PIS
CYR-CYR+CK3*PI$
CNR=CNR-CK3*XOePIs
CLRR.CLRR÷CK31CS*ZCV*PI$
WRITE(JPT_2) XYT_SElJSUMlpSUM2pSUM3_/CV_YCV
CYBVSF-CYBVSE+CK2*PIS
CNBVSE-CNBVSE-CK2*XO*PIS
CLBVSE-CLBVSE+CK2/CS*ZCV*PIS
CYPVSE-CY_VSF÷CK*PIS
CNPVSE=CNPVSE-CK_PISeXO
CLPVSE-CLPVSE÷CKICS*ZCV*PIS
CYRSE-CYRS_+CK3ePI$
CNRVSE-CNRVSE-CK3*PIS*XO
CLRVSE=CLRVSE+CK3/CS*ZCV*PIS

EFFECT OF VORTEX BREAKDOWN
BR=-_OIHALFS(IIeRL
BLR-BR
IF(IfiD,EO.O) GO TO 136q
IF(PBK.GT.O,01) BLR=-BK-BR
BLR-ABS(RLR)
AB1-ABD(KpMA)
AB2-ABDR(K_A)
AB3=ABDL(_pMA)
AB_-ALBDBL(K91)
ARL-ABI-{AB1-AB2)IBK_BLR
NB=NWING(K)

BLR-(AUX(WgNBI-XREFIlHALFB(1)*RL
BLR-ABS(BLR)
CRL-_BI-(ABI-AB2)/BKeBLR
RTBR-BML(39K)

RTBL-BMLI2tK}
FA'I.
IF(ALP.GE*CRL.AND.ALP.LT.ABI)

IF(ALP,GF,AB1) FA-PTRL
XL(2PK)=Z.

FA-I ,-(1 ,-RTBL )_ I ALP-CRL ) I ( A_I-CR LI

IF(ALP.GT.ARL,_NO,ALP,LT,CRL) XL(?eK)-O.Se(RTRR÷I.}
IF(ALP.GE.CRL) XL(2_K)-O,5_(RTBR_FA)
RTK-RMR(2eK)
FB=I.

IF(ALP.GE.CRL.ANO,ALP.LT.AB1) FB=I.-(I,-RTK)*(ALP-CRL)/(ABI-C_L)

IF(ALP.GE.ABI) Ffi'RTW
&EC-CBMR(KI
IF(ALP,GT,ARL,AND,ALP,LT,CRL) APC'O,5*(RTK÷le)_CBMR(K)
IFIALP.GE.CRL)aBC-O.St(RTK÷FB)_CBMR(W)
GO TO 1388
WLt2pK)-I.
ABC-CBMR(K)

CO_JTINUE

WRITE{JPT_2) CK_CK2PCK3JXYZpSE2pSE3pBMR(S_K)

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V_
VS
V._
vs
VS
v.';
VS
VS
VS
VS
VS
uS
VS
VS
VS
v$
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

6127
6128
652q
6130
6131
6132
6133
613&
6135
6136
6137

6139
613_
6140
61_1
61_?
6143
6144
6145
6146
61¢7
614n
_14q
_150

615X
6153
61S_
6155
5%55
(,1_7
6158
_Irq

_161
6162
_163
6164
6165
6166
6167

6_68
616q
6170;
6171
6172

617_.
6!74

617_
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8ql

_I_

225
223

1321
222

IF(NVRTX(K).NE.(NS(K)÷I)) GO TO 223
B1-CHORDT (K,K1)*?.=XYZtXYT*BMP (6.1()eGB_SN(KpJJ_ ISN) IFNeFJTRtCStS1
CK2=CK2+Bt
PBI=CHORDT(WtK1 ) *2. tXYTtGB*SEltSN(K# JJe ZSN) IFNeFATROC$_S1
IF (PBK.GT,,O.01) CKZ-CK2+PR1
RI-C HORDT (K 9K1) "2.* XyzexY Z*ABC'I'P,R*SN ( Y p JJj IS;d) IFN*F ATR*CS'I'S1
CK._=CK3+R 1
RBI=C HOPDT ( l_pK1 )'2, *Xy 7tGB#SE3,I, SN ( KwJJJ ISN)/FNeFATR_CS_SI
IF (PqK.C-T.O.01) CK3=CI(3+RB1
DR=RML ( 5, K )
WRITE (JPTJ2) ARLpCR LJRTBReRTBLeDRe BMR ( 6pK )
MRITE(JPTp2) CK 2PCK3, 8ML ( 4,K ) pXL ( 1 i,K ) p XL (2Pl()
CKmCKCBPL (4_K)
CK2,,CK2tXL (IpK)
CK3,,CK3eXL (2,K)
ADDITIONAL VORTEX LIFT ON THE LEFT OUTBOARD PANFL
FBB=I.
ID=O
IF (MA. EO, 2.AND, IAGVX. FQo 1) ID-1
IF (ID, FO. I,AND, ALP° GT,AB3) FBB=CA(W)

IF(ALP,GE,ALPAD(Kpl ),AND,IAGVX,EO,O) rBB-O,
GG=CPCVL(K )
IF(ID.EO.O) GO TO 8qI
IF(ALP,GT,ABZ) GC.=RTK
IF(ALP,GT,AB3) FBB=O,

CONTINUE
FBB-F BD."CA (K]
FBC-FBB
IF (_A. EQ, 2,AND, IAGVX, EO,O) FBC-O,

TBI-O,5'_(FBC-CA(K)¢FBB]*BI
TF2-CHORDT(W,K] 1' XY Z*XYT'I'SN (K pJJ j, 1 _N ) Ir'N*FATR*C S
T83-0o 5w,(1.-GG) _TB?*FBBeSI

CK?=CK ?+TB1-TB3
WRITe(JPTpZ) CK2tTBIPTB3pTB2
CDNTINUF

CYBV-C YBV-CK? IC S_'SS_P IS
CNBV-C NBV+CK2 IC S* SS*P IS*XO
CLBV=C LBV-C KZIC S_'(YCV-DYB (K ])*PIS

CYPV-CYPV-CKICS*SS* PI S
CNPV,CNPV_CKICS_SS*PISeXO
CYRV-C YRV-CK31C S*SStP IS
CNRV-C NRV+C K31C S*SS ep I$*XO
CLRRV-CL RRV-CK31C S* (YCV-DYR (K) }*PI S
CLPV=CLPV-CKICS*(YCV-DR)*PIS
CONTINUE
CONTINUE

CONTINUF
CONTINUE

IF (ABS ( CS.L.)xC,_T_,L.Q_LO_Q01 )__XL EPAR-CSXL ICSL

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
V._
VS
VS
vS
v._
VS
VS
VS
VS
VS
VS
VS
V._
VS
VS
VS.

6176

617"?
6178
6179
6180
6181
6182

61_3
618_
6185
6186

61_7
61B_
6189
6IqO
61ql
61q2
61q3
61q4
(:1 q._
61q6

_,lq?
_.1q8
6109
6200

6701
620?
6203
620_
_?05
620(
e,207

6_OP
620v
_.710
o211
6212
_,213
e21_
6215
_216
6277

6218
6210
6220
6221
6?22
6223
6Z2_
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_C

1300

166

IF(ABS(CSAUG).GT.O.O001) XAUGBmCMAUGICSAU G
CSNWmCSNW*OtS*PI
FTN-1,
IF(GW,GT.1,E-5) FTN=CSNWIGW
WRITE(JPTw2) CSNWpFTNeGW
PISWIO,_*PI/HALFSW
CLTICLT*PISW
CMTICMT*PISW
CDT-COTePISW
CLGM-CLGMePISW*FTN
CDGW-CDGM*PISW*FTN
CMGM-CMGM_PISW#FTN
CLDV-CLDVePISWeFTNeFTN
COOV-CODV_PISW*FTN_FTN
CMDV-CM_V_PISW/CREF_FTNeFTN
DO 139g I'IjNSL'R
CLW(I)'CLW(I)$PISW
CMW(I)'CMW(I)*PISW
CDW(1)-CDW(1)ePISW

CLWL(I)-CLWL(I)*PISW
CMVL(I)-CMWE(1)_PISW
CDWL(1)-CDWL(I)*PISW
CDNTINUF
CLPP-CLPP_PII(?.*HALFSW)
CDPPoCDPP_PI/(2,eHALFSW)
CDVL-CDVL_PI/(2.eHALFSW)
CSL-CSLePII(?.eHALFSW)
CSXL=CSXL_PII(2.*HALFSW_CREF)
CS4UGICSAUG*PII(2,_HALFSW)
CAX-CAX*PII(2.*HALFSW)

CAXV-CAXV*PII(2,*NALFSW)
CLAUG-CSAUG

CDAUG-CLAUG*SINAICOSA
CMAUG-CMAUG*PII(2,*NALFS_eCREF)
IF(ABS(CLT).GT.O,O001) XeP-CMTICLTeCREF
IF(IALP °EO, 1) GO TO 166
CDVS=COVS*2.
CLVS-CLVS*2.
CMVS-CMVSeCTXe2,1CRfF
CONTINUE
CDCL2-O,
IF(LAT,EO,O) GO TO 227
CONST=PII(2.eH_LFSW)

CONT_-CONSTI(2._HALFB[1))
IF(LAT.EO.1) GO TO 1360
CI-CLL_CONTB
C2-CLLV*CONTB
C3-CNLeCONTP
C4-CNLV_CONT_

VS
VS
VS
VS
VS
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
VS
VS
VS
VS
VS
vS
VS
VS
VS
VS
VS
VS
VS
VS
VS
v._
VS
VS
VS

6225
6226
6227
6228
6229
_230
6231
6232
6233
6234
_235
6236
623?
623A
623q
6240
6Z41
_2_
6243
6244
6245
6246
6247
624_
6_40
62_0
6251
6252
625_
6254
62_5
6256
6?5?
6?5_
@25c,
6260
626_
6262

_265
6264
_265
_266
626?
626_
6260
627O
6221
6272
62?3
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1360

227

CLL=C I_COSA+C3+SINA
CLLV=C ?_COSA+C 4_SINA
CNL=C 3_CDSA-CI_SINA

CNLVlC 4eCDSA-C2*SINA
CS.CLNSEeCr]NTB
C6=CNNSEW'CONTR
CT=CLNSEVeCONT_
CS=CNNSEV,_CnNTB
CLNSE =C 5*COSA+C6_S INA
CNNSE-CbeCOSA-C 5*SINA
CLNS EV-C 7eCOS A+C 8eS INA
CNNS EV-C B_CDSA-C?_S INA
GO TO 227
CONTINUE
FTNZ-FTNeFTN
RTP,,C ONST/P_O, 5'I'FTN2
RTB-CONST/BK_O. 54'FTN_
RTR,, C ONST/R L_ 0,, 54,FTN2
CY,,,CYeC ONST/BK
CNB=C NB_,CONTB IBK
CLR-C 1._CONTB/BK
CYP.CYP_CONST /P
CNP-CNpoCONTB/P
CLP-CLPeCONTBIP
CYP-CYR+CDNST/RL
CNR-CNR+CDNT8 IRL

CLRR =CLRRSCONTBIRL
CL PV=C LPV*CDNTB/P+CLPVA'_RTP
CYBV=C YBV*CONSTIBK+CYBVA_RTB
CYBVS E-CYBVS EeCONSTIPK+CYBVA_RTB

CNBV-C NBV_CDNTBI BK ÷CNBVAeRTB
CNBVSE-CNBVSEeCONTB IBK+CNBVA_RTB
CLBV=C L 8V#CONTB/8_ +CL BVAeRTB
CLBVSE=CLBVSE
CYPV-CYPV+CON

CYPVSE=CYPVSE
CNPV=CNPV*CON
CNPVSE -CNPVSE

CLPVSEmCLPVSE
CYPV=CYRV_CON
CYRSE-CYRSF+C
CLRRV=CLRRV_C

#CONTBIBK+CLBVAeRT8
ST/P+CYPVAeRTP
_CONSTIP+CYPVA*RTP
TBIP+CNPVAeRTP
_CONTBIP+CNPVA_RTP
_CONTBIP÷CLPVA_RTP
ST/RL+CYRVA_ETR
ONST/RL+CYRVJeRTP
ONTBIRL÷CLRRVA_RTR

Ct RVS E=CLRVSEeCONTB/RL÷CLRRVAeRTR

CNRV-C NRVeC ON T8 IR L+CNRVA*RTR
CNRVSE =CNRVSE eCONTB/RL÷CNRVA_RTR
CONTINUE
AI-I.
WRITE(JPTt3) KALP_KIjNALP
IFfKALP.LT,2) _0 TO qO

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
V_
VS
vs
VS
VS
VS
vS
VS
VS
VS
VS
vs
vs
VS
VS
VS
VS
v_,s_

i

6274
6275
6276
627?
6278
6279
62R0
62_1
6282
6283
6284
6285
6286
6287
628_
_28q
6290
6Zql
_29_
6293

6294
62q5
62Q_
6297
_298
62g_
6_0_
_301
6302

6303
630_
6305
6306
6307
630_

6_09
_310
6_11
6_12

6_I_
631_

F31_
6_16
6317
6318
6319
_320
_321
5_22

218



OF POOR QUALiTy

ql

q?

qo

44

72

1402

71

74

1

1
1403

75

CLF=BREAKtbpIO) VS

IF(KALP.EO.2} CLTOT=CLT+CLF VS

IF(KALP,EO,3) CLTOT-CLPP+CSL+CLVS÷CLAUG÷CL_M÷CLDV÷CLF VS
IF(KI,GT,1} GO TO ql VS
AR-2.eHALFB(I]eHALFB(1)IHALFSW VS

BB2=I,-AM_AM V$

SAT=SORT(AR*AR*BBZ_(1,÷TANCZ/BB2)+4.) VS
ASP-2,_PI_ARI[Z,+SAT} VS
GO TO q2 VS

AI-CLTOT-CLII VS

IF(A_S(AI).LT.O,O01) GD TO qo VS

ASP-AII(ALP-ALPII) VS

ALPINC-(CLDS-CLTDT]IASP VS

IF(KI,EO,NALP) GO TO qO VS

GO TO 341 VS

CONTINUE VS

IF (ABS(CLT) oLE, 0,001) GO TD 44 VS
CDCL2-COTI(CLT*CLT) VS

CONTINUE VS

_RITE(JPT,3) NCljNC2pNASYM VS

SWS-HALFSW VS
IF(_ASYM.EO.I) HALFS_-O.S_HALFSW V_

IF(LAT.EO.(-1)) GO TO 71 VS

CALL BENDIN(NCJCLYjBMR,IgINGeBRFAKpCBMR,CBTRprIVINGeHALFSH_H_LF_P_PVS

1COS,DSINPIWGLTeFTLPNASYMpNC2,0PNSUPJNS) VS

DO 1402 I=I,NSUR V_

IF(IW_LT(1).EO.2) CDMR(I)-CBMR(I)+FTL(I}_(X(I,3)*X(I,I}+Y(I_4)*X(IVS

1,2}}IHLLFB(I)+CBTR(I) VS

CBML(1)-CBW_(1) V$

CBTL(1)-CBTR(1) V$

IF(NASYM.EO.1) CEMR (1) -CBTR (1) VS

K_=NS (I ) VS

IF(I.GT.I} K_=K_-NS (I-1) VS

00 ?_ K-I,K_ VS

BML(I_K)-DMR(ItK} VS
CONTIHUE V$
GD TO 73 VS

IF(LAT,EQ.I) GO TO 73 VS

DO 74 I°I,NCS V$

YCON(1)=CLY(1)÷CLS(I} VS
CALL BEN_IN(NC,YCON,BMR,IWING,BREAR,CBMR,CBTR,NWING,HALFSH_H_LFBHeVS

DCOS,DSIN,IWGLT,FTL,HASYM,NC2el_NSUR,NS) VS

DO 1403 I=I,NSUR VS

IF(IWGLT(1).FO,2) CBMR(1)-CBMR(1)+FTL(I)¢(X[I,3I*X(Itl)+X{I,4)_X(IVS

_2))IHALFB(1)+CBTR(I] VS

CONTINUE VS

DO ?S I'ItNCS VS

YCON(1)=CLY(1)-CLS(I} VS

6323

6324

6325

6326

6327

632P

632q

6330

6331

6332

6333
6334

F335
6336
6337

633_

633q

6340

6341

63_2
63_3

634_

634_

6347
63_

634g

6350
63_1
6352

6353
63_4

6355

6356

6357

635_

6_5q

636_
6361
6362
6363
6364

6365
6366_
6367

6368

636q

63?0

6371

219



CALL BENOIN(NCJYCON,PML,IWING,BREAFtCBML,CBTL,NWINGpHALFSHeHALFBHeVS 6372
1DC_SpDSINpIWGLT_FTL_NASYM_NClpZpNSURgHS) VS 6373,
DO 1_04 I=I,NSUR VS 63?6

IF(IWGLT(I).EO.Z) CBML(I)-CBML(I}÷FTL(I)$(X(IJ31*X(I_I}÷W(Ip4)*X(IVS 6375

lp2))IHALFB{I)÷CBTLII) V$ 6376
1404 CONTINUE VS 6377'

73 CONTINUE V$ 6378

HALFSW=SWS VS 6370
ALP=ALP$1BO./PI VS 6380
WRITE (JPT, 51} VS 6381

IF (IALP .EO. 1) WRITE (JPTpSQ) V$ 6382
I

IF(IALP ,EO. I) GO TO 76 VS 6383

WRITE (JPTJSZ] ALP VS 63_6
AF-O, VS 638_
DO 2315 I=IJNSUR VS 63P6;
IFINAL(I),NE,O.AND,ABS(AF},LT,O.01) AF=DFIIjNAL(1))elBO,IPI V$ h3P?

2315 CONTINUF VS 6388
IF(LAT ,EO, (-I)) WRITE(JPT,?7) AF VS 63Fq

76 CDNTINUE VS 6390

77 FO_MAT(12OXtlqHAND AILERO_ ANGLE -eFB.3e2Xe4HDFG°) V$ 6391

WRITF(JPT,51) V$ 63e2
51FO_MAT(IZOXp62HXXXXXXXXYXXXXXXXXXXXXXYXX_XXXX_XXXXXX_XXXX) V$ 63q3
52 FORM&T(120Xp32HPRFSSURE DISTRIBUTION AT ALPHA -,FS.3,2XD_DFGo) VS 6304

5q FORMAT (120X_43HPRESSUREDISTRIPUTION AT ALPHA • 1.0 RADIAH) V_ _3o5

IF(LAT.NE.(-1)) WRITE(JPTp_3] VS _q6
IF{LAT,EO.(-1)) WRITEtJPTpS_) VS _3q?

53 FORMAT (13Xp6HVORTEXgI4Xp2HXV_ITXw2HYVplq_ZHCP) VS 6398
55 _OQ_AT(/3X,6HVDRTEXp14Xp2HXVpITXp2NYV,17XpBPCP(LEFT)_I2X_ QHCP(RI_VS 6399

_HT)) VS k_O0 ;
KI-O V$ 6_01
JJl'O VS _k02
JK'O V$ _6;1_

v=l VS 640G

KCH-I VS 6_05

DO bO I-I_NCS VS 6&06

H_B=HALFB(K) V_ 6_07
IF (NW(K,2).FO.O) GO TO 6? VS 6_C_

IF(K.EO.1) II-KCH+NS{F) V$ 640Q

IF(K.GT,1) II'KCH÷NS(K)-NS(K-1) V$ 6630

CHflRD-CH(KCH)+CH(II) VS 6411
GO Tq 63 VS 6&12

62 CHORD•CH(KCH) V$ 6_13
63 CONTINUE VS 6614

NCW=NWIK_])+NW(K_) VS 6615 .

DO 61 J=I_NCW VS 6_6

JJ•JJl+J VS 6417

KK-KI+J V$ 661P

IF (NW(K,ZI,EO.O) GO TO 66 VS 6419

IF (J,LE.NW(K,I)) GO TO 6_ V__. _6ZO
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OR_F'-)AL F._CE __J

OF POOR QUALITY

30

II_t3HCDI_12Xp6HCS*C_IOX,3HCAV)

325 FORMAT(14Xp4ZHTHF FOLLOWING ARE THF

327 FORMAT(14XJ45HTHE FOLLOWING ARF THE
Kll
NSP=O

KCN=I
DO 31 I-I_NCS

JWING-IWING(K)

IF (IWGLT(R),FO.O) GO TO 326

IF (I ,EO, (JWING+I)) WRITE (JPT_327)

GO TO 328
32h CONTINUE

IF(I,EO,INSP+I),AND.W,EO,2)

KB-K-1

IF(I,EQ,(NSP÷I).AND,K,GT.I)

IF(I,EO,(NSP+I),AND,K,GT,I)

328 CONTINUE

YE-YLE(KCH)IHALFB(K)

KCHIKCH+I

IK-O
IF(K.GT.1) IK=NS(K-I)

LL-LPANI(KI+NW(K,2)*(I-IK-1)÷JJ-NW(Kpl)*(I-IK)

GO TO 65

66 LL-JJ+JK
65 CONTINUE

XII(XV(LL)-XLE(KCH))/CHORD

ETA-YV(LL)IHALFB(K)
IF(LAT,NE°(-1)) GO TO 66

CPR-(CP(LL)+GAPMA(LL))*2,
CPL-(CP(LL)-GAMMA(LL))*2,

WRITE (JPT,54) KKJXIgETA,CPL_CPR
GO TO 61

66 CPKI2o*CP(LL)

WRITE(JPT954) WKtXIpETApCPK

61 CONTINUE
JJI=JJI÷NW(K_I)
K1-KI+NCW
KCH=KCH+I
IF(I.NE.NS(K)) GO TQ 60

IF(NW(Kp2}.EQ.O) GO TO 67

IF(K,E-Q,1) KCH-KCH+NS(K)

IF(K,GT,]) KC_@-KCH+NS(W)-NS(K-1)

67 CDNTINUE

JJl-O
JK-LPN(K)

60 IF(I.EO.NS(K)} K-K+I

54 FORMAT (6XpI3J4(IOXJFIO,5))

WRITE (JPT_30)

FORMAT(IQXp3HYISpltXpQHCL(RIGHT)t6Xt8RCL(LE_T)gIOX92HCMpI2XjZHCT_

WRITE(JPTp325)

WRITE(JPT_13q?)

WRITE(JPTplZ13)

TAIL CHARACTERISTICS)

WINGL_T CHARACTERISTICS)

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
VS
VS

6_21
6422
6_23
6_24

6_25
6626
6427

6_28
642q

6430
6431

6432 _
6433

6434

6435
6436

_437

643_
643q

6440

644i _
6&42
64_3

6444,
64_5
6446

6447
644_
644q
6650 _

6451
6452
6453
6_4

6455
64_6

6458
645q
6_60

6462

6_63
646_

6_65

6466

6_67.

6468

646q
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IF (I .NE. NS(K)) GO TO 361 VS 64?0

IF (NW(Kj2) .EQ. O) GO TD 361 VS 6471

IF (K .EO. 1) KCH-KCH+NS(K) VS 64?2

IF (K .GT. I) KCH-KCH+NS(K)-NS(K-I) VS 64?3

361 CONTINUE V5 6¢74

TFM-CLS(I) V$ 647)
IF(I.EO,NS(K)) NSP-NS(V) VS 6_76
IF (I.EO.NSIK)) K-K÷] VS 6477

IF(LAT.NE.(-I)) TEM-O. VS 647P
CLRT=CL(I)+TEM VS 64_q
CLLT'CL(1)-TFM VS 6480

31 WRITE (JPT_32) YEpCLRT,CLLTjCM(1),CT(I)gCD(I),DMM(I)jCAVS(I) VS 6481

32 FORMAT (8(5XpF10.5)) VS 6482

WRITF(JPT,1303) VS 6483
1303 FORMAT(12X,5?He** THE FOLLOWING ARF ATTACHED POTENTIAL FLOW RESULTVS 6484

IS eev) VS 66_5

WRITE (JPTp331CLT VS 64B6
33 FORMAT (/?X,Z4HTOTAL LIFT COEFFICIENT -F10.5) VS 6487

WRITE (dPT,24) COT VS 6488

24 FORMAT (12Xp32HTOTAL INDUCED DRAG COEFFICTFNT -_FIO,5) VS 64Bq

WRITE (JPT, 35) CDCL2 VS 66q0
35 FORMAT (12Xp28HTHF INDUCED DRAG PARAMETEP -JFIO.5) VS 6491

WRITE (JPT,42) CMT VS 6402

42 FORMAT(/2Xp35HTOTAL PITCHING MOMENT COEFFICIFNT -_rlO.5) VS 64_3
IF(NSUR.GT.1) _n TO 330 VS @4QG
IF(IWING(1).NE.O) GO TO 330 VS 64q5
IF(NASYM.EQ.I) GO TO 48 VS 64q6
IF(AfiS(CLT),LE,O,OO1) GO TO 4P vs 66q7

IF(NGRD.NE.O) _0 TO 68 VS 64g8
IF(IDIH.NE.O) GO TO 48 VS 6_qo

IF(KF.NF.O) GO TO 48 VS _50_

CALL DRAGtCLT_YBREAK,NCjTFLPpNAL) VS 6501

GO TO 48 VS 6502

330 WRITEIJPT,3311CL_(]) VS 6503
WRITE(JPT9332) COW(1) VS 650_,

WRITF(JPT,333) CMW([) VS 6505
IF(IWINGfl).EO.O) _0 TO 2103 VS 6506
CL_LT-CLWI1)-CLtlL(1) VS 6507

CMULT-C_W(1)-CPWL(1) VS _50P
CDWLT-C_W(1)-CDVL(1) VS FSOO
WRITE(JPT,210_) CLWtT VS 6510

WRITE(JPT,2106) CDWLT VS 6511
WRITE(JPTP2105} CMWLT WS 6_12

2104 FORMAT(/SX,3OHTHE WINGLET LIFT COEFFICIENT -jFIO.6p2OH(BASED ON wigs 6513
ING ARFA)) V$ 6514

2105 FORMAT(15XeA1HTHE WINGLET PITCHING MOMENT CQEFFICIENT -_FIO,6_/ZOXVS 6515
lw2qH(_ASED ON REFERENCE _FOMETRY)) VS 6516

2106 FORMAT(I_X,38HTHF WINGLFT INDUCED DRAG COEFFICIENT -_FIO,6_EOH(BASVS 6517
IED ON WING AREA)) VS 6518
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ORIGINAL P,t_ I3
OF POOR OUl_ __,TV

/

Z103 CONTINUE
1397 FORMAT (15Xp16HeWW* TAIL SURFACEJI3p4H e**l)

IF(NSUR,EO,1) GO TO 68
KZ . NSUR - 1
00 1398 I'leK2
WR ITE (JPT_.1392) I
CLTLW=CLW (I+I)-CLW(I )
CMTAI L=CMW( I÷I)-CMW (1)
CDTL'CDW(I÷I)-COW (I)
WRITE (JPTJ,334) CLTLW
WRITE (JPTp]29) CDTL
WRITE ( JPT, 335 )
WRITE(JPTp3361 CPTAIL

1398 CONTINUE
48 CONTINUE

:WRITE (J PT, 81 }
IF (IALi_ .EO. O) GO TO 341
WRITF (JPTp8)

CTIP - CTI_*2
WRITE (JPTp345)
WRITE(JPTp342) CLTJ, CSL JCTIPpCS_UC,
WRITE (JPT*343) XB Pp XL EBAR.CTX_,XAUG8

WRITE (JPT, 8)
GO TO 346

342 FORMAT(I2Xp4HKP =pFIO°5e3Xp6H_VLE -pFIO.5e3Xe6Ht(VSE _pFIO,5p3X_
I?HKVAUG -eFlO°5)

"363 FORMAT(12XI"_H_B p =pFIO.Sj3Xp6HXBLE =pFIOo51,3Xp6HXBSE =gF]O,,5_3Xp

17HX_ ALIG =pFIO.5)
345 FORMAT (12Xt6bHTHE FOLLOWING PARAMETERS ARE USED IN THE MFTHOD OF

1SUCTION ANALOGY)
3¢1 CONTINUE

CLF=O.
CMF=O.
CDF=O°
IF (KF .EO° O) GD TO 362

S'XTEF-XLEF
SS-SINA
CS=COSA
CALL CPFUS (NCUM _NT_ SCHJ CPFJ.NF 9S pYL EF J,XF JXASpLPANEL _[PAN lJ't"_<FeN_ _

1Be AMe SS_,CS_.SNP eFO_,FIOeWAR {_,IWINGpC REFt Oe NCleYPREAX tr_CO$ e_S IN_ IV e
2LPN, NS•NGRDtHEIC, HTt ATT_,IWGLT_NCe BR FAK )
CALL FUSLFT [CPF _HALFSWeCREF_SSeCSe O, XREF_CLFeCMF _CDF )

BREAK(6pIO)-CLF
IF(KALP.C-E._.AND.ABS(AI).C,T.O.O01) GO TO 93
IF (LAT ,NE, 1) _0 10 362
GIO=O.
SS=O.
CS=I.
CALL C_FUS(NCUM,NTeG_MR,CPF,NFeS_XLEFeXFeXASeLPANELeLPAN]pN_FtNWe

VS
VS
VS
VS
VS
VS
VS
vs
VS
vS
VS
VS
vs
VS
vS
VS
VS
V._
VS
vS
VS

VS
VS
V_
VS
VS
vS
v_
VS
VS
VS
VS
VS

VS
VS
VS
VS
VS
vS
VS
VS
VS
VS
VS
VS
VS
VS

6519
6520
6521 "
6522
6523
652_
6525
_526
6527
65?8
6529
6530
_531
6n32
6533

653_
65_5
6_36
6537

653_
653_
F560
65_1
65_2
65_3
65_4
_5_5

65_6
_5_7
_568
_5_q
65_0
_551
655?
655_
_54
_55 =

6557

6599
6560
6561

6_63
656_
6565,
6566
656?
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1B,AM,SS,CSpSNP,FO,G10,WARO,IWING,CREFp2,NCI,YPRFAK_DCDSpDSINpIV_
2LPNpNS_NGRDpHFIGHTpATTpIW_LTpNCpBREAK)

CALL FUSLFT(CPFtHALFSW,CREFgSSpCS,_,XREF,CYF_CNBFgCKF)

WRITEtJPTp2) CYFtCNBF
PX-CYFIBK

py.CNBFIBK*CPEFI(2,_HALFB(I|)
CY=CY+PX
CNB-CN_÷PY
CYBVSE-CYBVSE÷PX
CNBVSE=CNBVSE+PY

CYBV=CYBV+PX
CNRV-CNBV÷PY
SS=O.
CS-I.

CALL CPFUS(NCUM,NT,GAMR,CPF,NF,S,XLEF,XFeXAS,LPANEL,LPANI,t_VF_ N_,

1BpAMeSS_CSpSNPgFOpGIOtWARDgIWINGjCREFj3eNCIjYBREAK_DCOSjDSINglV,

ZLPN_NSpNGRDpHEIGHT_ATTpIW_LTJNCJBRFAK)

CALL FI]_LFT(CPFpHALFSWtCREFpSS_CSp_tXPFFpCYRFpCNRPtCKF)

PY=CNRFIRLtCREFI(Z._HALFF(1))

WRITF(JPTp?) CYPFJCNRF

CYR=CYR+CYRF

CNR-CNR+PY

CYRSF-CYRSE+SS

CNRVSE-CNRVSE÷DY

CYRV-KYRV+SS

CNRV=CNRV÷PY

362 CONTINUE

IF(KALP.GE.2.AND.ABS(AI).GT,O,O01) GO TO q?
WRITF(JPT_8)
WRITE(JPTpQ20} ALPtAM

WRITE(JPTt8)

CLTT'CLT+CLF

CDTT'CDT÷CDF

CMTT-CMT+CMF

WRITE(JPTeq21) CLTpCLFpCLTT

WRITE(JPT_Q22) CDT_CDFJCDTT

WRITF(JPTpQ23) CMT_CMFJCMTT

q20 FO_HAT(/?X_3HSUMMARY OF _TTACHED FLOW RESULTS AT ALPHA

15HDEG._2X_3HH -eF?.3)

q21FDQMAT(I_X_SHCL(LS) -_FIO.5_3XtSHCLF -_FlO.St3Xt4HCt =_F]O._)

q27 FORHAT(I&X_BHC_(LS) -_FIO.St3XeSHCDF -eFIO°Se3X,4HCO =eF10.5)

q23 FDRH_T(14XeBHCM(LS) -tF10.5_3XtSHCMF =tF10.5_3X_4HCM -eFlO,5)
CLT-CLPP÷CSL÷CLV_÷CLAU_÷CL_M+CLDV÷CLF
CDT-CDPP+COVL÷CDVS+CDAUG÷CDGPq÷CODV÷CDF

CMTT-CMT÷CSXL÷CMVS+CMAUG+CMGM+CM_V+CMF
WRITE(JPTe8)
WRITE(JPT_3_5)

WRITE(JPTe3_T) CLPPtCSLeCLVS_CLAUG
WRITE(JPT_3_8) CDPP_CDVL_CDVS_CDAUG

V$ 656R
VS 656q
VS 6570
VS 6571

V$ 6572
VS 6573
VS 657_
VS 6575
VS 6576
VS 6_77
VS 657?

VS 65T_

VS 6sen
VS &SB1

V_ 65a2
vs 65B3
VS 65B_
VS 6SB_
VS 65_6

V_ 65fl7

VS _

VS 6589

V$ 65q0

VS 65ql
VS 65q_

VS 65Q3

VS 6594
V_ 65q?

VS _6

VS 6507
V_ 659B

V_ 6599

VS 6_00

VS 660i

VS 6_07

VS 6603

VS 6604

"_FT.3_2_VS 660_

VS 6606
vS 6607
VS 6608

VS 660q

VS 6610

VS 6611

V_ 6612
VS 6613
VS 661_

VS 6615

Y_,S. _16
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ORIGINAL P:_,.-.E_"'_'

POOR QUALITY

WRITE(JPTp36q)
WRITEfJPTp355)
WRITE(JPT,356)

WRITE(JPT,3571
WRITE(JPT,354)
WRITE(JPT_B)

346 CONTINUE
347 FORWAT(12Xp_HCLP

18HCLVAUG -,FlO.5)
34P FORMATtl2XpSHCDP

18HCDVALIG =)F10.5)
34q FORMAT(IZXpSHCPP

1BHCHVAUG =tFlO.5)

CMT_CSXL,CMVS_C_AUG
CLGMJCLDVJCLFpCLT
CDGM,CDDV,CDFpCDT
CMGMpCMDV,CMFpCMTT
CAXJCAXV

"_FIO,5,3X*?HCLVLE

=jFIO.5,3W,THCDVLE

=tFIOtSw3XpTHCMVLE

354 FORNAT[12Xp6HCAYP -,FIO.Sp3X_6HCAXV
355 FORMAT(12X,7HCLDVP -,FIO.Sp2X_THCLDVV

14HCL "sF]0.5)

3_6 FORMATII2X,THCDDVP =,FIO.5,2WpTHCDDVV
14HC0 ",FIO.5)

357 FORMAT(IZXp7HCMDVP =,FIO.Sj2XpTHCMDVV

-,FlO.Sp3X97HCLVSE

-,FIO.F,3X,THCDVSE

"pFIO.5_3X_THCHVSE

",F10o5)
-JFIO.5,ZXpSHCLF

-,FIO°5,2X,SHCDF

=,FIO.5,2XpSHCHF

VS
V$

VS
VS
VS

VS
VS

-,FIO°5,3XjVS
vs

=JFIO.5,3XjVS
VS

=JFIO.Sp3X,VS

VS
VS

=,FIO°5,2X,VS
vS

"tFIO°Sp2XpVS
VS

=_FIO.5,2X_V$
14HCM =jFIO.5) VS

331 FOPMAT(I_X,?7HTH_ WIN_ LIFT COEFFICIENT =,F10.5) VS
332 F_MAT(I_X,35HTHE WING INDUCED DRAG COEFFICTFNT -,F10.5) V_
333 FORM_T(/SX_38HTHE WING PITCHTflG ¥O_ENT C_FFFICI_NT -_FlO.fi) V$
334 FOPMATtlSX,2?HTHF TAIL LIFT COEFFICIENT =,FIO._,?IH( BASE_ ON WINGVS

] AREA)) VS

329 FORMAT(15X,35HTHE TAIL INDUCED DRAG COEFFICIENT =eF10.Se21H( BASEDVS

I ON WING ARFA)) VS

335 FORWAT(fSX,_SHTHE TAIL PITCHIN_ MOMENT COEFFICIENT BASED ON PEFEREV_

INCE WING AREA) VS
336 FORMAT(IIOX,4qHAND MEAN WING CHORD, AND REFERREr TO THE Y-AXIS =_ VS

I_10.5) VS

R1 FORNAT(I5X_hSH(N_TE. THE INDUCED DRAG COMPUTATION IS FOR SYFi-_FT_ICVS

1AL LOADING ONLY)} VS

HW-2.eHALFSW VS

IF(HASYM.EO.I) H_-HALFSW VS

HSH-HW VS
FACTOR=HAL_(1)I_REF2 VS

FBREF=2**BRF=2 V$

IF (LAT .EO. O) GO TO _5 VS

WRITE(JPT,2021) FBREF_HW V_
2021 FORMATf2X_53HTHE FOLLD_IHG ROLLING AND YAWING HD_ENTS _R_ _S_D O_VS

1,15X,IqHA REFERENCE SPAN OF,FIO._,2X,23HAND A REFERENCE AREA OF_ VS

2F10.5) VS
IF(LAT.NE.(-I)) GO TO 1361 VS
WRITEfJPTp46) AF_AM VS

WRITE(JPT,1364)BPEF2 VS
CLL-CLLeFACTOR VS

CNL=CNL*FACTOR VS
CLLV-CLLVeFACTOR VS

6617
66]_
6619
6620

6621
6622
6623
6624

66?5
662_
662?
6628

6_29
_630
_631
6632
_633
6634

6635
6636

6637

6638
663q
_h_O
6641
_642

66_3

66_4

6645
664_

66A7
6648

_6_q
6650
6_51
6652
66_3

6_55

6_56

_6S7
_65_
6659

6660,

f661
666_

6663

666&
6665
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CNLV=CNLV*FACTOR
CLNSF-CLNSF*FACTnR

CNNSE=CNNSFSFACTOR
CLNSEV=CLNSEVSFACTOR

CNNSEV-CNNSEVSFACTOR
WRITF(JPTj1362) CLLJCNL
WRITF(JPTe1375) CLNSFgCNNSE
WRTTE(JPTJ1363] CLLVeCNLV
WRITF(JPTP1376) CLNSEVpCNNSEV

Z362 FORMAT(/2XJ21HATTACHED-FLDW RESULTS95Xp4HCL
1FlO.6e2Xe25HtWITH TIP-SUCTION EFFECT))

1363
12X,24H(WITH

1375 FORMAT(/28X,4HCL
1N EFFECT))

1376 FORMAT(128X,4HCL

1 EFFECT))
1361 CONTINUE

IF(LAT.NE.I) GO
WRITE(JPT_B]

WRITE(JPT,241)
WRITE(JPTp8)

FORMAT(IZXelqHVORTEX-FLOW

TIP-VORTFX EFFECT))
=jF10.6_2Xe4HCN

ltFIO,6p2Xt4NCN

TO 45

RESULTSeTXe4HCL -e_IO.6p2Xe4HCN -eFIO.69VS
VS

=,FIO.6J2Y,2BH(WITHOUT TIP-SUCTIOVS

VS

",FIO,6,2X,?TH(WITHDUT TIP-VORTEXVS

241 FORWAT(12Xe4BH$STABILITY DERIVATIVES _Y POTENTIAL

242 FORMAT(I?X,51H*STABILITY DERIVATIVES WITN EnGF VORTEX

KA-I

_3q CONTINUE

IFIKA°GT.3) GO TO 45

WRITE(JPT,230) ALl

730 FORMAT(II2Y,45H$*$STABILITY DERIVATIVES EVALUATED AT

12X,THOFGREES)
WRITF(JPTe231) AM

231 FORWAT(SXpI6HAND AT MACH Mno=pFS,2p37HpBASED ON BODY

IADIAN)***)

IF(KA.EQ.2) WRITE(JPT,238)

IF(KA.FO.3] WRITF(JPT,Z37)

CLB-CLBSFACTOQ

CN_=CNB$FACTOR

CLP-CLP*FACTOR

CNP=CNP*FACTOR

CLRR_CLRR_FACTOR

CNR-CNR*FACTOR

WRITE(JPT,232) CYgCLB_CNB

WRITE(JPT,233) CYP_CLPpCNP

WRITE(JPT,234) CYReCLRRpCNR

FORMAT[15X_SHCYB =gF12.Tp2XpSHCLB

FORMAT(15XpSHCYP =gFI2°Tp2XpSHCLP

FORMAT(I_X,_HCYR

WRITE(JPT,235)

=gFI2.7p2X_SHCNB

=,F]2.792XpSHCNP

-_F]2.7e2XeSHCLR =,F]2.7_2XeSHCNR

232
233
_.3¢

VS 6666

VS 6667

VS 6668

VS 666q

VS 6670

VS 6671

VS 6672

VS 6673

VS 667_
"_FIO,6e2X_4HCN =_ VS 6675

VS 6676
6677
6678

667q
66B0
66_1

VS 66R_

VS 66R3

VS 66P&
VS _685

VS 66R6
VS 66P7

FL_W THEO_Ye) VS 66_P
SEPAPATION_)V_ 6_q

VS 66q0

VS 6691

VS 66q2
VS _603

_LPHA -_FBo3_VS 66q_

VS F6q_
VS _6q6

AXES(IN _ER PVS 6697

VS _6qE
VS 66qo

VS 6?00

VS 6701

VS 6702

VS 6703
VS 6704

VS 6705
VS 670_

VS 6707

VS 670_

VS 670q
-_F12.7) VS 6710

-,F12,?) VS 6711
-_F12.7) VS 6712

VS 6713
ON STABILITY AXES*tSVS 671¢_35 FORMAT(IlZXeS1H*e*STABILITY DERIVATIVES BASED
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ORiGi),I_A- p_'_E, 15
OF pOOR QuALiTY

1)
CYBR=CY
CLRBeCLBeCOSA+CNBeSINA

CNBB-CNBeCOSA-CLReSINA
CyPP=CYP_COSA+CYR$SINA

CLPP=CLP*COSA_COSA+[CLRR+CNP)eCOSA*SINA+CNRtSINA$SINA
CNPP=CNPsCnSA$COSA÷(CNR-CLP)*CnSA_SINA-CLRR*SZNAeSXNA
CYRR-CYPeCOSA-CYD*SINA
CLRL=CLRReCOSAeCOSA+(CNR-CLP)¢SINA*COSA-CNR_SINA¢SI_IA
CNPR-CNgeCQSAeCDSA-(C'LRR+CNP)_SINAeCOSA÷CLP*S_NA*SINA

WRZTE(JPTJ23Z) CYBBeCLBfieCNBB
WRITE(JPTt?33) CYPPeCLPPeCNPP

• WRITE(JPTe236) CYRReCLRLeCNRR

IF(KA,EO,1) WRITE(JPTj8)

IF(KA,EO,1) WRITE(JPT_242}
IFtKA._O.1) WRITE(JPT_P)

238 FDRNAT(/_X_4AH_*INCLLtDING THE EFFECT OF LF _ND

E37 FORMAT(15XP4OH*INCLUDING THE EFFECT OF LE VORTEX
IF(KA,GT.2) GO TO 45

KA=KA÷I
IF(KA.EO°?) GO TO Z36

CY-CYBVSE
CNB=CNBVSE

CLB=CLqVSE
CYP=CYPVSE

CLP-CLPVSE
CNP=CNPVSE
CYR=CYRSE

CLRR-CLRVSE
CN_=CNRVSE

GO T_ E3q
236 CY-CYnV

CNB-CNBV

CLB-CLBV

CYP-CYPV

CLP=_LPV

CNP.CNPV

CYR=CYRV

CLRR-CLRRV

CNR=CNPV

_O TO 23q
46 FO_AT[/2X_SqHTHE LATERAL CONTROL PARAMETERS DUE

1TIER OFeF8o3e2Xe4HDEGoe2XebHAT M -eFB.3)

1364 FOR"AT(/_W,3_HBASED ON STABILITY AXESt ANC BI2 =eFt0.5)
45 CONTINUE

_RITE(JPT_337) HW_HALFB(1)

337 fDgMAT(/164H TH_ FOLLOWING BENDING MOMENT COEFFICIENT IS

10eSe(BIZ)e_IISX_qHWHERE S -_FIO.5_2X_qHAN_ BIZ =_FIO._)
WRITE(JPT_35g)

SE V_TEX LIFT_)

LIFT*)

YO AILFRDN

VS
VS

VS

VS

VS

VS

VS

VS

VS

VS
VS

VS

V_

VS

VS

VS

V_

VS

VS

VS

OEFL_CVS

VS

VS

VS

VS

BASED _N VS

VS

VS

VS 6715

VS 6716
VS 6717
VS 671B
VS 6719

VS _720
VS 6721
VS 6722
VS _7E3

VS 672_
VS 6725
VS _72_
VS 67?7

VS 672B
US 67Z9
VS 67_0
VS 6731
VS 67_2

VS 6733
VS 6734

VS 6735
6736
_737

673q

6740

6741

674_

67_3

674_

_7_5
6746

676V

_7:,0

_YSO

6?5"

_752

67_
67_5

67_6

_7_7

67_9

67_q

6?60

676_

6762

6763
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35q FORMAT(1OX,36H(FOP ATTACHED POTENTIAL FLOW OHLY)) VS
WRITE (JPTp_38) VS

338 FORMAT (IqXp3HYISJ$1X_qHBM(RI_HT)p6Xp8HB_(LEFT)) VS
340 FORMAT(14W,66HTHE FOLLOWING ARE THE TAIL CHARACTERISTICS F_SEO ON VS

1WING GEDMETRY_PIIOWpqHWHERE S -jFIO._p2YtqHAND _12 =_FI0.5) VS
351 FORMAT(16X_6BHTHE FOLLOWING ARE THE WINGLFT CHARACTERISTICS BASED VS

1ON WING GEOMETRY_IIOX_gHWHERE S -_FIO.SpEXpgHAND BI2 -pFIO.5) VS

KCH-1 VS

DO 13q6 K'ltNSUR VS
HAR-HALFB(K) VS
KA-NS(K) VS

IF(K.GT.I) KA-WA-NS(K-1) VS

IF(K.EO.2) WRITE(JPTJ3¢O) HW_HA8 V$
IF(K.GT.1} WRITE(JPT,1213) VS
KB-K-1 . . VS
IF(K.GT.I) WRITE(JPTW13Q?} KB . V$

IF(K.GT.I) WRITF(JPTpl_13) VS
00 33q I-]wKA VS
JWING-IWING(K) VS

IF (IWGLT(K).EQ.O) GO TO 350 VS
IF (I .FO, (JWING+I)) WRITE (JPTp351) HW_HAL_(1) VS

350 CONTINUE VS
IF (IWING(V).NE.O.AND.I.GT.IWING(K)) HAR-HALF?H(K) VS

IF (I.GT.IWING(K)°AND°IWGLT(K).EQo2) HAB-HALFB(K} VS
YE-YLE(KCH)IHAP VS

KCH-KCH÷] VS
IF(I.NE.KA) AO TO 33q VS

IF(NW(K_?).EQ.O) GO TO 33q V_

IF(K.FO.1) KCH-WCH+NS(K) VS

IF(K.GT.1} KCH-KCH÷NS(K)-NS(K-I) VS

33q WRITE(JPT_32) YFpBMR(KpI)pBML(KJl) VS

WRITF (JPI,1_13) V_

1_13 FORMAT (IHO) VS
IF(K.FO.1) WRITE(JPTp1210) CBMP(K)_CBML(K) VS

1210 FOR_AT(_QH THE BENDING MOMENT COEFFICIFNT BASFO ON _ING HALF SPAN VS

1AND WING AREAp /I_Wp]RHAT THE WING ROOT -pFIO.6p2X_BH(RIGHT)j_2Xp V_

21H=,FlO.6p2Xp6H(LEFT)) VS
WRITE (JPTP1213) VS
IF(K.GT.]) WRITF(JPTpI411) CBMR(K)_CBML(K) VS
IF(IWING(F).NE.O.AND.IWGLT(K).NE.I) WRITE(JPT_]Ell)CBTR(KIeC8TLIK)VS

1211 FORMAT(68H THE BENDING MO_FNT COEFFICIENT BASED ON FIN HALF SPAN AVS
1NO WING AREAp/15X_17HAT THE FIN ROOT • _FIO.6_2X_BH(RIGHT)_2W_IH'VS

2,FIO.6_ZX.6H(LEFT)) VS

IF(IWGLT(K).EO.1) WRITF(JPT_121_) CBTR(KI_CBTL(K) VS
121_ FORMAT(ZX_68HTHE 'BENDING MOMENT COEFFICIENT BASED ON WING HALF SPAVF

1N AND WING AREAI10X_21HAT THE WINCLET ROOT -_FIO.6_2X_BH(RIGHT)e_ V$
22X_1H-_FlO,b_2Xw6H(LFFT)) VS

1611 FORMAT(2X_BHTHE BENDING MOMENT COEFFICIENT BASED fin WIHG HALF SPAVS
1N AND WING AREAIIOX_IPHAT THE TAIL ROOT •,FIO,6_2XtPH(RIGHT)**2X° VS

676_
6765
6766
6767

e.76P
6769
6770

6771
677?
6773
6774
6775'

677_
6777

6778
6779
6780
6781
_782
6_3
67_

67_5
_786

67_7

67_8

_78q
_7qo
_Tql

67q2
67q3
67q6
67q5

67_6
6707

67q_
_79q

6800

6801

6B02
6_03

6_0_

680_

6806

6_07

hSO_

_80q
6810'

6811

681Z
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OF POOR QUALITY

21H=, FlO,6,2X, 6H (LEFT))

1396 CONTINUE
93 CONTINUE

ALPIZ=ALP

CLII'CLTOT

ALP=ALO+ALPINC
IF (KALP.LT. 2.AND.KI .LT.NALP) ALP-ALPA(KZ+])
ALO=ALP

ALZ=ALO*IBO./PI
LAT-LATT
RETURN

END
FORTRAN NLSTTN

SUBROUTINE CPFUS(NTpNpB.CPF_,NF_,SeXLEFpXFtXASJ, LPANELgLPAN1.N_(FJ, NWJ,

1BBJAM,SSeC S_SNPs, FOp FIO_WAPD, IVINGp CREF_ LpNClJ, YKPDCpDSj ZVpLPNj, NS _
2NGRD_ HE IGHT j ATTe IWGLTj, NC e BPE_K)

CALCULATE PRESSURE COEFF° ON FUSELAGE
DIMENSION B (1) eXF (1) ePF (20) J,SNP [ 58 20) pWAP_(1) _NKF (].)eXAS(11
DIMENSION CPF (1 0;_0) tU(R) eV(8) I, LPANI(1 ) PNW(At _ )

OIMENS ION IWING (1)i, YK (6_ 1) eOC(6e 1) eDStbe 1) elV(I)eLPN(1) eNS (1)

DIMENSION IWGLT(1)pNC (I ) pBREAK(6t i )

36 FORMAT (8[6X_,1411

PI-3. 14159Z65
PI4=4.*PI
FNT=NF

XTEF-XLEF+S
NFI=NF-1

THI=SNP(Sj2O)
NHImSNP(5Pig)
N?-I

IF (L .NE, O) 79Z-2

FL-O°
:., FLI-O.

. FNK-NKF(1)
SL-XAS (2)-XAS (1)

MM'NKF(1)
ND'I

NN'O

Dn 1_ I-1,NF

II-I÷LPANEL

IP-I-NN

XC-XF(I)
RF (I)-FUR (XC)

FLI=F LI+B ( II )*,,S NP (NO, IP t'_SL IFNK

FL.FL+WARD (I)*SNP (ND_ I_)_SLIFNV
IF (I ,LT. MM ,OR, I ,EO, NF) GO TO 15

ND-ND+I

NN-MM

NM",WN+NKF ( ND )

VS
VS
VS
VS

VS
VS
VS

VS
VS
VS

VS
VS

VS
VS
VS

VS
VS
VS
VS

VS
V';

VS
VS
VS
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

6813
681_
68]5

_816
6817
6818
6Flq

68_0
6821

6822
6823

682_
6_25
6826
_827

682P
_82q
6830
6831

6832
_833
6_3_

6835
6836

683_
6_39

Bn*l.
68_'

_43
_fi44
_845

6_4_
6867
6_48
68_¢

6850

6851

_52

_5_

_8_4

6855

6P57

6858

6859
6860
6861
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15

16

12
11

5L=XAS (ND+I)-XAS (NO)
FNK=NKF(ND)
CONTINUE
FLsFOeO,5*PI*FL
FLI..FIO+O.5*PI*FL1
DO 1 ImlgNF
k]'XF ( I)-XTEF
A2=50RT(AI*AI+BB*RF (I)_'RF (I))
XP=XF (T)-XLEF
A6=SORT( XP*XP+BBVRF ( I ],I,RF (Z | )
RFTL'- ( 81÷82 )IRF: ( T }
RFTO =- ( XP._A6} IRE ( I )
J-O
IF (L .NE, 0) d=l

CONTINUE
II=I+NF*( J-1 } +L PANEL
FNR=NRF(1)
SL=XAS ( 2)-XAS (1 }
NM=NKF(1)
XO=l
NN=O
FJ=J
U(J+I)'O.
V( J+i }-0.
IF (J .GT. 2 .ANO. ! .FO, NF) GO T_ ZO
RFL--[(AI+A2]IRF(I))**JIA2
REO--((_P÷A_)IRF(I])_*JIA6
IF (J .LT. 2) _0 TO 16
RFTL=O,
RFTO='O,
CONTINUE
DO 10 KC=IPN_
IP-_C-NN
BI=XF(I)-XF(KC)
B2"SORT(BIeBI+BBeRF(I)*RF(1))

RFX'-((BI+B?)IRF(1))**JIR2
KK=RC+NF*IJ-1)+LPANEL

.IF (J,EO. O) GO TO 12
U(J÷I)=U(J÷I)-(B(KK)-B(II))*RFX*SNP(NDtIP)*SL/FNK
I_ (J ,EO, O) GO TO 11

RFTX--((BI+B2)/RF(I))*eJIFJ
V(J+I)-V(J÷I)+B[KK)*SNP(ND,[P)e[RFTX-RFTL)*SLIFN_
GO TO 11
U(J+I).U(J+I)-(W_RD(_C|-WARO(1))*PFXtSNP(ND, IP)OSLIFNW
IF {KC ,LT, MN .DR. KC ,EQ, NF) GO TO 10
ND=ND+I
NN=MM

MN-NM+NKF(ND)
SL=WkS[ND+I)-XAS(NO)

VS
VS
V$
VS
VS
VS
vs
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V_
VS
VS
V.';
V._
VS
V._
VS
VS
VS
V.',
VS
V._
VS
vS
vs
V._
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
v._

6862
6863
6864
6865
6866
6867
6868
6869
6870
6871
6872
6873
6874
6875
6876
6877
687P
687q
68_0
6_PI
08_2
b88_
_84
_PP5
68fi6
68P7

fln_q
_Bqfl.
6801

6894
68q5
_q6
_eo7
68q8
68q0
6_00

6qo1
6902
6q03
6_06
6005'

6906
6q07
6qon
6q09

6qlO
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FNK=NKF(ND) V$ 6911

10 CONTINUE V$ 6912
IF (J .EO, 1) V(J+I)-(-V(J+I)eO,5*PI+(RFTL-RFTO)tFIO)IIS.ePI) V$ 6913'

IF(J.GT.1) V(J+l)--V(J÷l)eO.125 VS 6914
TF(J.EO.O) U(J+I)m-(FL*RFL-FO*RFO÷U(J÷I)tO.StPZ-WARO(Z)tALOG((A1 VS 6915

I+A2II(XP+A6)))IPZ4 V$ 691&
IF (J .EO. 1) U(J+I)=-(FLltRFL-FIO*RFO÷U(J+I)eO.SePI+B(II)IFJ_(PFLV_ 6917

leA2-RFOtA6))I(4.tPI) V$ 6918
IF (J .GT. _) U(J÷I).-(U(J÷I)tO.5*PI÷_(II)IFJe(RFL#A2-RFOeA6))I(4.VS 6919

ltPT] V$ 6920
V(J+I)=V(J+I)IRF(I) VS 6921

20 CONTINUE VS 6922'
J=J÷l V$ 6923
IF (J ,LE, N) GO TO 2 VS 6924
NI-2 VS 6925

IF (t .NEe O) NllN+I V$ 6926
DO 25 Kll,NT V$ 6927
IF (NH1 ,HE, 0 ,AND, K ,LE, NHI) GO TO 45 VS 692A

FK=K-NH1 VS 692q
FT=qT-NHI VS 6930
PP=PI-TH_ VS 6931'
TP=THI VS 6q32

GO TO 46 VS 6933
45 FK=K V_ 6934

FTINHI VS 6935

PP=TH1 VS 6q36
TP-O, VS 6937

66 CQNTINUF VS 6938

THETA-.(2.eFK-I.)ePPI(E.eFT)÷TP VS 6939
SINTAnSIN(THETA) VS 6960"
COSTA-COS(THETA) VS _q41
PHIX'O. VS 6967

PHIT=O. ' VS _43'
00 30 J=NZpN1 VS 6q44
FJ=J VS 6945

IF (L .LF. 1) PHTX=PHIX÷U(JleCOS((FJ-1,)*THfTA] VS 6q4_
IF (t .GT. 1) PHIX-PHIX+U(J)eSIN((FJ -1.1eTHFTA) VS 6967
IF (L .LE. 1) PHIT=PHIT+V(J)_(FJ-1.)_SIN((FJ-I.)"THETA] VS _94_

30 IF (L .GT. 1) PHIT-PHZT-V(J)_(FJ-I.)*COS((FJ-I.)_THETA) VS 6949
YlXF(I) VS 6950

Y=RF(I)WSINTA VS 6_1
Z'RF(I)_C_STA VS 6957
CALL UTFW(X,Y,T;SINTApCOSTA,LPANEL,BB,LP6N1,N_JBpVXpVTpI_INGPLg_CIV$ 69_3

1jYK,DCwDStIVgLPN,NS_NGRDwHFIGHTpATT_Ig_LTpNCtB_E_) VS 6q54_-

PHIX-PHIX+VX VS 6955
PHIT-PHIT÷VT VS 6Q56
IF (t .HE. O) GO TO 40 VS 6957.

DRX-SLOP(X) VS 6958
DR_-DRX/PF(I) VS 6959

231



.

35

¢0

41

36

26
25

1

:

SPX=I.ISCRT(Z,+DPX*DPX)
DpX-(CS÷U(1))*ORX*$RX

UVEL=CS÷PHIX
VDL,DRXe*Z+(-SS*SINTA+PHIT)ee2

VOIF=I,-UVEL**E-VDL
FORMkT (BF$O,5)
GO TO 41
CONTINUE
VDI_=-2o*PHZX
CONTINUE

IF (AM °LEo 0.1) GO TO 26
IF (L ,NE° O) GO TO 26
AC=lo+O°2tAMtAPtVDIF VS
IF tic .LT. O.) GO TO 3¢ VS

CPF(KpI)-2°I(1,6tAMtAM)t(AC**3.5-1.) VS
GO TO 25 VS
CPFIKPI)-VDIF+AM_AM_PHIX*PNIX+AV*AM*PHIX*VDL+AM*AFI*O.25*VDL_VDL VS

GO TO 25 VS
CPF(KpI)-VDIF VS
CONTINUE VS

CONTINUE VS

PETURN VS
•_Nn V_

FORTRAN NLSTIN VS
SUBQOUTIN_ UTPW(XtYjZ_SFgCFjLPANELpRIpLPAN]eI_WpAA_M_jVX_VTeIWIN_jIVS

lpNCIpYKtDCpDS_IVpLPNjNSpN&ADpHEIGHTI_TTtI_GLTpNCpBREAV) V$

TO CALCULATE VFLDCITIFS ON FUSELAGE DUE Tn _IrlCS VS
DIMFNSION W(_)pNW(6tl)gGAMMA(1)pU(2)eIWGLT(I)p_C(1) VS
DIMENSION LPANI(1),YK(bpl)sDC(6pl)2DS(6_I)JIV(1)pLPN(I)jN$(1) VS

DIMENSION IWING(1)PBRFAK(6_I) VS
COMMON I_FOMI HALFSW,XCP(2OO)_YCP(2OO)_TCP(_OO}_WLF(IOO}_YLE(IOO)_VS

200,_)_7N(20O_2)_WIDTH(6_5)_YCDNf51)_SVEEP(lOO)_HALFB(6)_SJ(6_]l_5}VS

PI-3.1¢159265

IP-I

IZ-1

IFF-1

ISN-I

K-1

IF (NGRD .EQ. I)

NASYM-YCDN(50)

IW-I

MM-_W(K_I)

NN-NW(W_I}
FACTOR-]°

IF (L .OF. 2)

VX=O.
VT-O.

LG-2

FACTOR--1.

VS 6960
VS 696t

vS 6962
VS 6963
V$ 6966
VS 6965
VS 6966
VS 6967

YS 6968
VS 6969
VS 6970

VS _971'

6972

6973
697_
697_
697_

697P

6_7_

6980

69_1
_82
_9_3

6985
6986
6987
6988

6990
69C1

VS 6993
VS 699_

VS 690_
V_ 6qq_
VS 699?

VS 699F

VS @gqQ
VS 7000
VS 7001

VS ?O02
VS 700_
VS 700_
VS 70_5

VS _006
VS 7007

V_ 7008
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74

73

ZA"O.
YAmRREAK ( l_ 1)
YAA"BR EAK (lJl)
IF (NASYM ,EQ. O) GO TO 73
yAmyK ([J,NCZ )

YA&uYA
IF (NC1 .E0. 1) GO TO 73
NC11-NC1-1
00 7#, J-1,NCll
ZA..ZA+ (YK (K,J)-YK (KpJ +1 ) )*DS (Kp J÷l )
YA_-YAA+(YK (K jJ )-YK (KwJ+I))wwOC(K_J+I|
YA-YK (KP_I)
CONTINUE
YAP-YA
YAAPsYA._
IPN=l
DO 10 J=I_LPANEL
ISN,, 1
MI-,J-I FF+I
COSD"OC (Y PI PN)
SIND=OS (K, IPN )
IF (J,GT,L PAN1 (K),AND, J,LE,LPN (W) ) ISN=2
IF (J. EO,L PN(K). AND, J,LT,LPANFL ) NN-NW(K+I pl)
IF (J .GF. LPANI(K] .AND. J .LT. LPN(K))
FN'NN
CHORD-CH(IZ)
Xl-XN(J,1)-X
XE=X_(J,?)-X
WI2-XN (J,Z)-XN(J91)
Y12-YN(Jp2)-YN(Jwl)
ISM-2
IF (IV(K) ,_0, I) ISM-I
IF (NASYM ,EO, 1) I$M-1

DO 16 II-lpISX
PCP-1.
IF (If ,FO, _.) FCP'-I.
W(II)'O.

U(III'O,
DO Ib KX'IPLG
II2"ZN {Jp 2)-ZN( JJ I)÷YI2*SINO

Y12-Y12*COSD
YC"Y*FCP
Y1-YAA+(YN( Jpl)-YA)*COSO-YC
Y2,,YAA+(YN(Jp 2}-YA)*COSD-Y¢
ZF(KK ,20. 11 GO TO 18
It'-2.*( 7÷HEIGHT )÷7
GE'-t,
FCOq-Z.
GO TO 19

NN=NN(Kp2)

VS
VS
VS
V$
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
VS

VS
VS
VS
VS

vs
VS
V._
VS

V$
VS
VS
VS

VS
VS

VS
VS
VS
VS
VS

?OOq
7010

7011
7012
7013
7014
7015

7016
7017
7018

?01q
?070
7021
7022
7023
7024
7025
7026

70_7
7028
702q
7C30
7031
7032

7033
7034
703_
7036
7037
7o3e'
7030
70;0
7041
70_2
70_3
704_

70_5
?04_
70_?
70_
70_9
70_0
7051
7057,
7053
705*
70_5
7056

705?
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18

lq

7C=Z
GE-I,
FCON=O.
CONTINUE
ZI=TN(J_I)-ZC+ZA÷(YN(Jpl)-YA)*SIND
72=IN(JpZ)-IC+ZA÷(YN(Jj21-YA)_SIND
UCOM--ZI*YI?*(-ATT]*FC_N

Xl_Z12-Zl*X12 VS
XltY12-YleX12 V$
Y1t712-71*Y12 V$
=XYKWXYV+XIJWXZJ+BI*Y71*YII V$
-SQRT(Xl*XI+BI*YI*YI+BltIleZ1) VS
.SORT(XZ*XZ+Bl*YE*YZ÷Blt72e72) V$
=(XE*X12+Bl*Y2*Y12÷Bl*ZZ*Zl?)IRIBl-(Xl#Xl?+B1*Y1*Y12+_l_ZleZl?VS

XZJ=
XYK=
YZI=
ALR1
RIB1
REB1
UUB1

1)IR181
IF (IP .EQ. 1} GO TO 35

37 CONTINUE
GIBlm(1.-XI/RIB1)I(YI*YI+ZI*Z]}
GO 70 36

35 IF (L._E,2,AND.ZV(K),EO,O] GO TO 37
G1nl=0,

36 CONTINU_
G2BI=(1.-XZIRIB1)I(Y2tYI÷ZI_ZI)
F12-UUBlo(UCOM÷XYV)IAL81*GE
G12=(-Y2*GZBl+Yl*G181)*_E
F13=-UUB1*XZJIALB1
G13=72*GIB1-Zl*G1Bl
Fl=+F13tCFtFCP-FIZtSF
FZ=G13*CFtFCP-G12_$F
F3=UUSl_YITIAL81
U(II)-U(II)+F3*CHORO*SN(K_MIpISN)tCAMMA(J)I(O,_FN}

16 W(II)-W(II)+(FI÷FZ}*CH_PO*SN(_eMIpISN)tGAMPA(J]I(8°*FN}
VT-W(])+FACTOR*W(?)+VT
VX-U[I)+FACTnROU(2)+VW
IF {J ,LT, MM] GO TD 17
IF (J .EO, LPANEL) GO TO 10
IP-IP+I
IZ=IZ+I
IW-IW+1
IFF=MM÷I
NM=MM+NN

IF(IWING(K),NE°O ,ANO,IW,EQ,{IWING(W)÷I)) GO TO 14
IFfJ,EO,LPANI{K).OR,J.EO.LPN(_)) _0 TO 32
IF(YLE(IZ),LT,YK(KpIPN|) GO T0 17

16 CONTINUE
NJ=O
IF(NASYM.EO,I.ANO,IPN,LT,NC1) NJ'1
IF(NJ°EO,I) IPN=IgN+I
IA-ZA÷(YK(KpIPN)-YA)*DS(K_IPN)

V$ 7058
VS 7059
V$ 7060
V$ 7061
VS 7062
VS 7063
VS 7064

7065
7066
70_?
7068
706Q
7070
7071

VS 7077
V$ 7073
V$ 707_
VS 7075
vS 7076
V$ 7077
VS 707_
VS 707q
VS 70B0
VS 70P1
VS 708_
VS 7063
VS 7064
VS 7085
VS 7086
VS 70E7
vS ?088
VS 70eq
VS _0_0
VS 70qi
VS 7092
VS 7093
VS 70q_
VS 70q5
VS 70q6
VS 7007
VS 70qB
V$ 70qq
VS 7100
VS 7101
VS 710Z
V$ 7103
VS 7104
VS 7105
V$ 7106
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OF POOR QUAL;_F_,

YAA-YAA+(YW(KJZPN)-YA)*OC(KpIPN) V$ 7107
yA,YK(K,IPN) VS 710_
IF (IWING(K),NE,O.AND.IW,EQ.(IWINGfK)÷I)) _0 TO 22 VS 7109
GO TO 23 VS 7110

22 IF (IWGLTiK),EO,1) GO TO 23 VS 7111
32 ZA-O. "_ VS 7112

YA-BREAK(Kpl) VS 7113
YAA-BREAW(Kel) VS 7114
IF(HASYM,EO,1,ANDeJeFO,LPANI(W)) YA-YAP V$ 7115

IF(NASYP,EO,1.AND.J.EO.LPANI(K)) YAAeYAAP VS 7116
IF(J.EQ.LPN(K).AND.K.LT.6) YA,SREAK(K÷Ipl) VS 7117
IF(JeEOeLPN(K).ANO.K.LT.6) YAAnBREAK(K+lel) VS 711_

IF(J,EQeLPANI(KI,OR.J.EO,LPN(K)) GO TO 23 VS 711q
IF (IWGLT(K).NF.2) GO TO 23 VS 7120

ZA-YK(KpNC(K)-2)*DS(K,1) VS 7121
YAA-YK(KwNC(K)-2)*DC(Kel) V_ 7122
YA=YK(KPNC(K)-?) VS 7123

23 CONTINUE VS 7124
IF(NJ.NE.I) IPN-IPN÷I VS 7125
IF (J.EO.LPANltK).OR.J.EO.LPN(Y)) IPN-1 VS 7126

17 KH-O VS 7127
IF(J.FO,LPANI(W).AND,J°NF°LPN(K)) KH-] V_ 712R
IF(KH,EQ,I.AND,K,EQ,]) IW-IW-NS(K) VS 7129
IF(KH.EO.1.AND°K°GT,I) IW-IW-NS(K|+N_(K-1) VS 71_0

IF(J.EO.LPANl(KII IP-1 VS 7131
IF(J.EO,LPN(K)I IP-1 VS 7132

10 IF (J .EO. LPN(K)) K-K÷1 V$ 7133
RETURN VS 7136
END VS 7135

FORTRAN NLSTIN VS 7136
SUBROUTINE FUSLFT(CPF_HALFSWbCREFmSSjCS_LpYREFpCLLF_SV_PCDL} VS 7137
TO _ALCULATE _US_LAGE FORCES AND MnMFNTS VS 7138
DIMENSION AW(211tCST(l_)PCTL(20)tRP(20)eCPF(]Oe20)tCA(20) VS 713g

DIMENSION BW(21)pCB(20) VS 7140
COMMON IFUSI XF(2OI_XCF(2CIpRF(2OI_SNP(5_20|pXLFF_XTEF_WARD(20)p VS 71&I

1NCUMpNF,NTpCSF(5,1OItYAS(6)_NWF(_)JFOpFIOpYF_NTLJLVF_WYNpR_X_XI VS 71_
COMMON IINOUT! INPT_JPT vs 7143
DATA CST 115'0.1 VS 7]4_
PI-3,14159265 VS 71_5

SLENTN-XTFF-XLEF VS 7146
TH1-SNP(5_20) VS 7147
NHl"SNP(5_19) VS 7148
00 1 I=I_NF VS 716q
XC-XF(I) VS 7150

I RPII)-FUR(XC) VS 71_1
FCUM=NCUN VS 71_2

IF (L .NF. O) GO TO 40 VS 7153
WRITE (JPT, I_) VS 7154

15 FOR_AT(II1X,SBH***FUSELAGE AERODYNAMIC CHARACTERISTICS ARE GIVEN BVS 7155
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1ELOWO#O) V$ ?156
VRITF (JPTo21) VS 7T_7

21 FORMAT (15X,65HPRE$SURE DISTRIBUTION AT THETA-LOCATION$ IN DEGREESV5 7158

1 DEFINED BELOW) V$ 7159
DO 22 I=lpNCUM VS 7160
IF (NH1 .NE, 0 .AND. I .LE. NH1) GO TO ?0 V$ 7161
FI-I-NH1 V$ 7162

FCUR-NCUM-NH1 VS 7163
PP-(PI-TH1)e180.1PI VS 71_4
TP-THlO180./PI VS 7165

GO TO 71 VS 7166

70 FI'I VS 7167
FCUM-NH1 VS 7160
PP-THt_180. l_I VS 716q

TP=O. VS 7170
71 CONTINUE V$ 7171

22 AW(1)-(2.*FI-I,I*PPI(2.*FCUM)+TP VS 7172
W_IT_ (JPT_23) (IpAW(1),I-ItNCUM) VS 7173

23 FORMAT (I 5(3X_SHTHETApI2JIH-e_5.1)) VS 717_
WRITE (JPT_24) (I_I-I,NCUP) VS 7175

_4 FORMAT (15X,3HWILJgWpSHTHETA_IE,q(_X_SH_HETAmI2)) V$ 7176

DO 11 I=IjNF VS 7177

XC,(_(1)-XREFIISLENTH VS ?17_

11WRITF (JPTb26)XC m(CPF(WmZ)_KeleNCUM) V$ ?17q

25 FDQMAT (11F12.5) V_ ?1no
40 CONTINUE VS 71_1

CNF-O. VS 7182
CAF-O. VS 7183
CMF-O. V$ 7%84
DO 7 I-I,NCUM VS 7185

IF (NH1 .NE. O .AND. I .LE. NHI) GO TO 72 V$ 718_
FI'I-NHI V$ 71RV

FCUM'NCUM-NH1 VS ?_88

PP-PI-TH] VS 718q
TP*TH1 V$ ?ZqO
GO TO 73 VS 7101

7_ FI-I VS 71q2
FCUM-NH1 V_ 71_3
PP-TH1 V$ 719_
TP=O, V$ 7_q_

73 COt_TINUE VS 71o6

THETA.(?,eFI-I, ItPPI(2.oFCUM]+TP V$ 7197
IF (t .GE. 2) CST(I)-SIN(THFTA) VS 71qP

? IF (L .LT, ?) CST(II-COS(THETA) V$ 719q
St-XAS(2)-XtS(1) VS 7200
FNK-NKF(1) V$ 7201
_M-N_F(1) V$ 7202

NC'1 V$ 7203
NN-O V$ 7206
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00 20 I=ljNF
CPTL=O.
CPTr_=0 ,
IP-I-NN
OD 25 K=lwNCUM
IF (NHI ,NE, 0 ,AND, K ,LE, NHI) GO TO 74
FCUM=NCUM-NH1
PP-PI-TH1
GO TO 75

74 FCUM'NHI
PP=TH1

75 CONTINUE
CPTD"CPTD÷CPF (V, I )*PPlFCUI _

25 CPTL'CPTL+CPF(Ktl)*CST[K)*PPIFCUM
CTL[ I ) =-2.*CPTt
IF(I.EO.NF.AND.ABS(CTL(I) ),GT.ABS(CTL(I-1) ) )
CPTO-2.tCPTD
GO-RP ( I )*SHP ( NC _,IP )*CPTO*SL I(?,*FNK)
GB=RP ( I)*SNP (_C, IP) _CTL [I )eSL/( 2.*FNK I
CA(I).GB*FNKISL
X"YP ( ; )
SISLENTH
OR_-SLOPtX)IRP[I)
SO=,SORT ( 1o +[_RX*DRX )
CA(T)-CA[I)/SO
CB (I) =GD*FNK/(SL*SO )*OPX
CAF-CAF+GO*ORX/$C
CNF=CNF+G_ISO
CMF=CMF+GB* (XF ( Z )-XPEF )/SO
IF IX ,LT, _M ,Ol_. I ,EO, NF) GO TO 20
NC=NC+I
NN=_IN
VM=MM+NKF |NC )

S[=XA$ (NC+I)-XA$(NC)
FN_<=NKF tNC )

20 CONTINUE
ICK=O
IF (aBSt(XAS(2)-WTEF)/SLFNTH) .GT, 0.01) C,O
ICK'I
FNF'NF
NFI=NF+I
DO 51 J=I,NF1
kV(J)=O.
BW(J)-O,
FJ=J
O0 5_ K'1,NF
FK=K
CK=CO$ ( (F J-1. )* ( 2 ,*FK-1. )*PI! ( 2,*FNF ) )
BW(J)=BW(J)+CB(K)_CK

CTLII)-O.StCTL(I-1)

T[') _4

VS
V$
V$
VS
VS
VS
VS
VS
VS
V$
V_
VS
V$
VS
VS
VS
VS
VS
VS
v._
VS
VS
VS
VS
VS
VS
V_

V.;
VS
V_

VS
VS
VS
_ S
VS
VS
VS
VS
VS
VS
VS
V5
VS
V5
vS
VS

?205
7206
7207
720_
720q
7210
7211
7212
7213
7214
7215
7216
7217
721#
721q
7220
722]
7222
7223
7224
727_
722_
72_7
722_
7_q
7230
7232
_232
72_
723_
7235
72_
7_37

723_
723q
7?60
72_I
72_2
7243
7244
7245
7246
7247
724_
72_q
7250
7251
7252
72.53
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52 AW(J)-AW(J)+CA(K)*CK VS
IF (J .EO, 1) AW(J)-AW(J)/FNF V$
IF (J ,NE, 1) AW(J)'AW(J)*2e/FNF V$
yF(J.EQ.1) _(J)afiW(J)/FNF VS
IFfJ,NE.1) BW(J)'BW(J)e2,/FNF VS

51CONTYNUE VS
VS

* EHP]RXCAL METHOD TO FZND THF STATIHN AT WHICH THE FLOW CEASES TO PEVS

POTENTIAL, SEE DATCOH • VS
XO-O.378+O.527eXl V$
TN-ACOS(1.-2._XO) V$
SUM-AW(1)eTH V$
SA-_V(1)eTH VS
SNN--AV(1)eSTN(TH)-O,SeAW(2)e(TH+O.SeS_N(2.eTH)) V_
DO 5_ Js)pNF VS

FJ'J VS
;F (J,GE,2) SHM-SMM-O.SeAW(J+I)e(SIN((FJ-1,)eTH)I(FJ-1,)+SI_((FJ+IY$

1,)eTH)I(FJ+I,)) VS

SK-STN(FJeTH) V$
SAuSA+BV(J+I)eSKIFJ VS

53 SUM-_LIH÷aW(J+I)eSKIFJ VS
SMM-SM_+SU_ VS
SUN-SUMeSLENTH/(?,eHALFS_) V_
SNH--SMHeSLENTH*e2/(6,eHALFSWeCREF) VS
SMM'S_H-(XLFF-XRFF)ICRFFeSUH V$
SA-SAeSLENTHI(2eeHALFSW) VS

5* CONTINUF VS
IF (L ,NE, O) GO TO 42 VS
WRITE (JPTp31) V$

31FORNAT (15Xp6_HTOTAL PPESSURE LPADING AT _4CN X-STATIDNe BASED ON VS
1LOCAL RADIUS) VS

WkITF (JPT,_2) V$
32 FORMAT (/SX_3HXIL_qX_6HR_CXUS_6Xp?HLDADXN_) V3

DO 3q I-I_NF VS
_C=YF(I)ISLENTH VS

33 WRITE (JPTP26) XCeRP(I)_CTL(I) V_
42 CONTINUE VS

CLF-CNF_CS-CAF_SS VS
COF-CNF*$S+CAF_CS VS
COF-CDF*PYI(2,tHALFSW) VS
CLF=CLF*PII(2,_HALFSW) v$
CMF--ChF*PII(2,*HALFS_CP_F) V$

CLLF-SUM*CS-SA_SS VS
CDL-SUMeSS+SAeCS VS
SS-CLF VS

CS-CSF VS
IF (ICK ,EO. O) GO TO 60 VS

CLF-SUM VS
SS=CLF VS

725_
7255
7256
7257

7258
7259

7260
7261

7262
7263
7_6;
7265
7266
7267

7_F8
72h9
7270

7271
7272

7273
727_
7_75
7276
7277

7??8
727_

7280

7281
?2P2
72_3
7_P6

7285
_?Pb
7_'P7

72_
72Po
_qo

72qi

72q2
72q3

72_
7_96

7207
729_

7_qQ
7300
7301
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OF POG,_ _,_,_LiTY

• !

CS'SMM
IF(L,EQ.O) GO TO 60
CLLF-SUM

60 CONTINUE
IF (L ,HE. O) GO TO 43
WRITE [JPT, 36) CLF
WRITE (JPTp35) CMF
WRITE(JPTP3?| CDF
WRITE(JPT,38)
WRITE(JPT,3q) CLLF
WRITF(JPT_;;) SMM
WRITE(JPTp3?) COL

43 CONTINUE
35 FORRAT(15Yp_3HTHE FUSELAGE POTENTIAL MOMENT CnFFFICIENT =pFIO.5|
36 FORMAT (15X941HTHE FUSELAGE POTENTIAL LEFT COEFFICIENT =eFlO.5)
37 FORMAT (15Yp3qHTHE DRAG COEFFICIENT -9FI0,_)
3_

FUSELAGE I_DUCED

VS
VS
V$
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

FORMAT(2X,/45HTNF FOLLOWING VALUES ARE OBTAINED BY IGNORINGI46HTHEVS
I AFT VISCOSITY-DOMINATED REGION, SEE DATCOM) VS

3q _ORWAT(ITXw31HTHE FUSELAGE LIFT COFFFICIEN'f =tF10,5] V_
44 FD_MAT(15X,_HTNE FUSELAGE MOPFNT C_EFFICIFNT -tFIO._) VS

RETURN VS
END VS

C FORTRAN NLSTIN VS
SUBROUTINE CENTRD(NSpNSURpNW_IWtNGpCBeHALFR_ALPpYL_mYNoS_EEPpCS V_

IeALPBD_LPNpBETAeAMtKBtYCMWeMWePSTPeYRRtB_FAKeYAeMVRTX_MIjNCpIAGV_eVS

OISFNSION
DIMENSION
DIMENSION
DIMENSION
DIMFNSION

DIMENSION

SNZ-SIN(A

GB'SIN(BE
GB2=GB_GB
BK-_ETA
NK=O
N=I

2SJeWIDTHeICAMpGASeABDeNASYMDIVeNLFFeYD2eKF)

TO CALCULAT[ VORTEX BREARDOWN ALPHAS
COWMDN IINOUTI INPT_JPT

BREA_(6tl)tYA(Z)_MVPTX(1)pMX(6tI|eNC(1)

SWEEP(]),NS(1)_ALPBD(6,Z),.IWING(1)eHALF_(1)
SJ(b_31_5)_WIDTH(b_5)_SK(30)_ICAP(1)_GAS(1)_GK(?_)

_BD(6el)eSL(30}tIV(1)eNLEF(1)eYO2(_tl)
9265
LP)**2
TA)

68
WRITF(JPTe6B)
FORMAT(15X,32HVORTEX-BREAKDOWN CHARACTERISTICS)
DO 5 K=I_NSUR
IG=t
IF(HVRTX(K).NE.O) IG-2
IPP-_REAK(K_IG+5)
IE=IG

VS
VS
VS
VS
vs
VS
VS
VS
VS
VS
vS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

7303
730;
7305
7306
?307
730P
7309
7310
7311
7312
7313
7314
7315
7316
7317
73]8
731q
7320
7_21
7322;
7323
732_
732_
7326
7327
732_
7329
7330
7331'
?332
7333
733_
7375
7336
7337
7338
?_3_

7360
73_1
7342
7343
7344
7345;
7346
7347
734R
734q
7350
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TF (K,FO.11 NKtNK÷NVRTX (K I V$ 73_I

IF (K. GT.I.JNO._VRTX (1() °NE:.O} NK =NW+MVRTX (K }-NS (1"-1)
IP'O
IF(KoGT,1) IP'NS (K-Z)
S.NS ( K )
ZF(K,GT,I) N,,NS (K)-NS (K-1)
IF (|WIN_(K) ,NE,t_,AND,K,EC,] ) M.,TWINr-.(Y )
IF (IWING(Y) ,NF,OoAN_,Y,_T ,1 ) V=M..rN_ ( K ) 4.T_TN_ (I()
M2=O
IR,M
IF(K,FO*I) TP=_-MVPTX (Yt
IF (K. C,T. 1 .AhD..UVOTW [_ ) ._F o0) IQ ..P-_VRTY (v) ÷'1.¢ (Y-1)
IF(NC(KIoFO,,_] r._ TD _,
IF(NC(K}.FO.2 ,AHD, P_Vr:TX(Y).NE.O) _q TO
IFfIPP.EO°I) G_ TO 1
K2" M-1
DO 6 I=I,W2
M?=w2+I
KH'I+NK
IF(ABS(SWEEP(KHI-SWEEP(KH+I)I,GT,O°I) GO TO 7

#, CONTINUE
6 CONTINUE

MSTP ( K ) =0

MX(K)=I
HREF- HALFB (K)-BREAK (Kj,IG )
YREF-BREAW(W, IG)

YA(K )-BREAK (Kp IG)
GO Tr) 8

] M2=MI (K_,IC-)-I
KH-NK ÷M2

7 MX(K)-Z

MSTP(KImKH+I
IF=I

11 C.n_'TI_U_

IF (vt _.(KH).r,T.nP_K (v, IF )._n,YL¢ {VUl .t T.BPF^v (VpTF+]) )
IE.IF÷I
GO Tn 11
HRFr--_Rf_V (;:,I_,,1 )-npE_K (Yp IC_)
YPEF,.BPEAK (Yl,Ir.1
YA (K) =RP_AK (Y_ IE÷! )
IF(N_SYM.EO,O) GO TO 8

IF{Y_EF,LT.O.) YREF'BR[AY(K_IE+I)
Ir(YA(K).LT°O.) YA(K )'-BREAK (K_I¢,)

IF(YA(K)°LT.O, ) YA(K)'-BREAK (K_'[F)
8 CONTINUE

MI=NVRT_(W)

IF (K.GT,I,AND.MVRTW (K).NE .0 ) MI-MVRTX (Y)-NS (K-l)
NI-N*MI_NW(K_, !)

C-n TO

VS
VS
VS
VS
VS
vs
VS
VS
VS

VS
v$
VF
V$
VS
VS
VS
VS
V._
VS
v._
V._
VS

VS
VS
VS
VS
VS
VS
vS
VS
vs
VS

13 v$
vS

VS

us
VS
VS
VS
VS
VS
V$
VS
V$

7352
7353
7354
7355
73_6
7357
?3TP
735q
73_0
73_1
_3_2
7363
736&
7365
7366
7_57
73_8
73_.q
73?0
7371

737Z
7373
7374
737_
7376
7377
7378
737q
7380
7381
73B2
73B_

73_
73_

7_7

73_n
73_0
7300
7_ql
7392
7303
7384
73_5
73q6
7_87
7788
7398
7400
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3?

kO

67
66

C
C

3

I F {N AS yl'. E0,, 1.) NI = ( H-1 }_NW ( K _| )-MZ,I, NWCI(p_ ) ÷N
,N=,NI
,WRITE (JPTp3] N.NK_IR
IF[KR,EO,O| YO2(Ktl|-IE
.II-_I
IXY=l
ICHK-O
IF IICAM IK )*NE,O.OR,NLEF (K),EO,I) ICHV'I
IF(ICHK,EO.1) %XY'2
IF (K8 .NE, O) IXX-1

IE-IG
KHH-KH
MN=M

NKK-NK

IEE'IE
YRFr=YRFF
HRFF=HRFF

DO 21 KJ=I_IXY
IF (WJ .FO. 1) NX-N

IF (KJ .EO. 2) N-NX
IF(_J_,FO._} Gr_ Tn ._3
NR=NKK

IE-IEE
KHmW 14H

W=v_

MI-"II
YRFF-YRFF
HRPr-HRFF

C(_NTINUr
_RIT_ {JPT,t,o} K
FI_PM_T(/2Y,?IHt#*FOg $111_F,_C,c NI.PMPFDp _3#2Y_H'g,i'_)
IF (KJ, EO. 1 o&Nr),I WY, FO._) ;RITF (JPTp6?)
IF {RJ,EO. 1,AND. IXY.EO,I) W_ITE(JPT_60)
IF (KJ,EQ.Z.AND,IXY.EOo2) WRITE(JPT_66)
FQRMAT(/_.x. X919H(FOR CAMBERED WIHC.))

FORNAT[IpSWp22H(FDR NONCAVBERFD WINA))
K2 • MX(K)
DO 0 ID=IpK2

IF(IO,EO._) M-IR-M2
IF(IO,EO.Z) MI-M2÷MI
IF(ID,EO.2| YREF=HREF+YREF

IF(ID,EO.2) HRFF=HALFB (K)-YREF
IF (NASYM. EO. I,_ND, IO, _0,2) YREF -0,

IF(NASYM.EO,I,AND,ID, EO.2) HREF-H_LFBIW )
IF(IVIK),EO.1) GO TO 90
IF(KB.NE.O) GO TO 17
WRITE [ JPT,3) M?_KH_ M_ NI,NF_IE_MX(K )
WRITE(JPT,2} YREFa, HREF
FORMAT ( 8( 6X, _) }
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V$
VS
V$
VS
VS
V$
V$
VS
VS
VS
V$
VS
VS
VS
VS
V$
VS
VS
VS
V5
V5
VS
VS
Ve,
VS

v5
V_
V_.
v_
v e
VS
VS
VS
VS
V$
V$
V$
VS
VS
VS
V$
VS
V$
V$
V$
VS
VS
VS

7_01
7_02
?_03
7;0/*
7_05
7/,06
?_07
7_08
7409
7EIO
7_11
761_ o
7/.13
7/.1/*
"r_l 5 ..
7416
7417
74] P
741q
7470
?_.71 _"
_22
_?_
7_24

7475

7427
?,.. Z 8
742q
7,4_0 '
7431

7432

71,33
7/*3/*
7435
7436
7_37
7438
?/*3q
7;40
7441
7442
7/.43
744/* _.
7445
7446
?/*47
7/.48
76&q



IF(ID.EO.I) YYF-YREF

O0 10 1-1,M
IImI÷NK
IF(YLE(II ).LT*O* ) II'M-II_!
TT'I.-(AB'S(YLE(II))-YREF)*2*IHPEF
TII)=ACOS (TT)
$L(1)-SIN(T(1)}
SK(1)'SL(1)
Y-YLF(II)

C WRITE {6,100) IIPY_SK(I)pTTgSL(I)
100 FORMAT (_XpI4, 4F10.5)

AS-CS(II)
IF (KJ .Fe. 2) JS-C,A$(II)

10 C (II.AS*Sw(I)/(CB*SN?I
C _ITF (JPT,? 1(C (I) _I-] _P)

T(iW+l) ,,PT
DO 15 I=1,r"
KC=TC÷IC-I
NCDL=MI (K ,YC )

KLL=O
J(l}'O.
DP 16 J=1 ,M
IFfJ,LT*NCI1L) C,O TO 26
KLL=NCnL-1
KC=_(C÷I
NCOL =NCOL+MI (Kw WC )-1

E4 KL=J-KLL
IF (NASYM. FO, 1,AND, ID, EO,1) KL=M-( J-_LL ) +1
FM=MI (K_KC)
JJ=J
IF (NASYM. EO.I.AND,ID,EO.I ) JJ=M-J÷I
TG-T(JJI
AC-WIOTH (Y pKC }/HREF/C (JJ }ISL (JJ)eSJ (KpKL ,YC }iCDS ((I-I. }_TG )'/FM

16 J(I)=A(1)÷A£
15 IF(I.NE.I)A(I )-2.*A(I }

l_=XC
IF (IO. EQ. 2.AND.KB,EO.O) Y_Z(Kp2)=WC

DO 20 I-I,M
C(I)=A(I!
K3 " M - ]
DO Z3 ]'J=I_K3

23 C(1) =C (I)+A( IJ+l }*COS (IJ*i(I))
20 C(1)-C(I}ISK(1)

II-I÷IP÷MI
IK-IP+M+NI

C WRITE (JPTp2) (CS(1),I-II,IK)
¢ WRITE (JPT_2) (C(1)PI-I_M)

2 FORMAT (8FI0,'3)
IPK=O.

VS
VS
VS
vs
VS
VS
VS
V._
VS
VS
VS
VS
VS
V._
v_

vs
v _
v._

VS
VS
V._
V._
VS
VS
VS
VS
VS
VS
VS
V._
VS
VS
VS
VS
VS
v$
V$
VS
V$
VS
VS
v._
V$
V$
VS
VS
VS

7450
74'31
7452
7453
7454
?457
7456
74'37
?4'38
745q
7460

l
7461
7462
7463
7464
?/,F_
746(_
74_,7
74f'P
746q
7470
7471
7472
74v3
7474
7475
7476
7677
7478
747q
7480
74B1
7487
7483
7484
7485
74_6
7_87
748_
748o
74t)0
74ol
74(;2
740"4

74q4
74q5

74o6 I
74q7
74q.R
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C;Y , A_-:

lq
14

17

56

55
6O

ICN'O
DO 14 I'2pM
IF (I,GT,2,AND.C (It. LT.C(I-111
IFIC(It.GT.C[I-I)) ZCN=ICN÷I
IF(T. FO.Z.AND.C (_ ] ,LT,C (I-11)
IF(ICN.[:O,I] GO TO 19
IF(C(II.GT,C(I-1)) GO TO 14
ICN-O
GO TO 14
IPK-IPK+]
CONTINUF
IFfNCfKtoEO,1) IPK=Z
WRTTF( JPTp3] IPW
IN=I
TL-1
ICN-O
DO 12 I'2JN
IF(C (It*LT,C(I-1)) ICN=ICN+I
IF(ICN.FO.II IL=IL÷I
IF(C(I ),GE.C(Z-1) ) INmlN+I
IF(C (_ } ,LT,C ( I-1 ),AND,IL,LE,IPK)
IFIC(It,GE,C(I-I| ) ICN=O "
CONTINUF
IF(_NoEO,I) IN'2
TI=T( IN-It
TIC-2,$ (T (IN*l)-T( IN-1 t) IM
CNhX=C (IN-1 }
TT=TI
WRITE(JPTpZ) TIITICJCRAX
DO 55 I=lpM
TI=TI+TIC
D'k(lt
K3" R-1
DO 56 IJ'ljK3
O-O+a ( IJ+t )$C03 (IJSTI ]
D=D/SIN(TI )
IF(D.LToCMAX] (;0 TO 60
CMA_=D
TT=T!
YY=,Oo 5_(I,-COS ( TT ) )
GC=A(1]_TT

ICN=O

ICI_=ICN÷I

IN'IN+I

GM=k(1]t(TT-SIN(TT))-A(2)tO,5t(TT-OeStSIH(2,tTT))
g3 " N - 1
DO 65 L=I_K3
STo$IN(LtTT)IL
GC=GC÷A(L÷I)tST
GM-GM_A(L÷I|tST
TF(L.NE.I) GM=GM-O. StA(L+I)*(SIN((L-I,t*TTtI(L-I,t÷SIN((L+I.|_TT]

II(L÷t,]]

VS
VS
VS
V$
VS
V$
VS
VS
VS
VS
V._
VS
VS
VS
VS
V$
VS
VS
VS
VS
VS
V$
VS
V._
V._
VS
V.e
vs
V$
VS
V$
VS
vS
VS
VS
VS
V$
VS
VS
VS
VS
YS
V$
VS
V$
VS
VS
VS

?499
?500
7501.
?502
?503
7504
?505
7506
7507
7508
750q
7510
7511
7_12
7513
7514
7515
751A
7517
7518
7519'
7_20

• 7571
752_
7523
75_4
7525
7526
7527
?528*
752q
7530
7_31
7532
7533
7534
7535
753_
7537

7538
7539
7540
7541
7542
7543
7544
7545
7546
7547

243



65 CONTINUE V$ 7568
GC-_,5*GC VS 756q
G_-GMeO,Z5 V$ 7550
YBAR=GMI_C V$ 7_51
GKtKJ,ID)'GC V$ 7552

YBR(K,I_)'YRAR VS 7553
WRITE(JPTe70) YRAR V$ 75_4

70 FORMAT (12Xp38HCFNTRDID TD MAX, SUCTION FORCF_ Y_AR -p;10,5) VS 755_

WRITEfJPTp?2) _C V$ 7556
72 FORNAT (12X,5OHTDTAL SUCTION FORCE TO MAW. CSeCI(CB*SIN(ALP)**2)-_V$ 7557

1FlO, 5) V$ 7558
GO TO lB V$ 7559

17 YBAR-YBR(W_In) VS 7560

18 CONTINUE V$ 7561
YBA_L=O. V$ 7562
BA'O* V$ 7563
BC'Oo VS 7564
ICC-O V$ 7565
DO 40 I-l,e VS 7566
KH'I÷NK V$ 7567
IF(N&SYF,EO,1,AND°IO°EO,1) KH-H-VH+Z V$ 7568

IF(KB.EO,O.AND.I,EQ,I) FST-COS(SWEEP(KH)| VS 7569
SWO-SWEEP(KH) V$ 7570

IF(NASYM.EO.1.AND.ID.EO.I) GO TO 31 V$ 7571
IF(VB.EO.1.ANO.I.FO.I) FST-COS(SWFKP(KH)-P_) V$ 757Z

IF(KR.EO°Z.AND.I.EQ.I) FST-COS(SWEEP(_H)+BK) V$ 7_73
GO TO 32 VS 7_74

31SWO--SWO VS 757_
IF(KR.EO.].AND.I.EO°I) FST-COS(SWO÷BK) V$ 757&

3? CONTINUE P$ 7577
IFfKB.EO.O) Gn TO 81 V$ 757P
FSS-COS{SWFEP(VH)) V$ 7579

FT'O. VS 7580
IF(F$S.GT.OoO01) FTmSIN(SWO)IFSS V_ 75fll
$N'1. V_ 7582

IF(K_.FO.2) SX=-l, V$ 7_83

BA-qA+I.+2.*GB*SN+FT_GP? V$ 75q_
8C-_C+1° VS 7585

B1CnNTINItE V$ 7586

YYI-YN(Njl) V$ 7_B _
YY2-YN(N,2) V_ 758P

IF(NASYM,EO.I.JNP.ID,EO,I)YYI-AB_(YN(Np2)) V_ 758 _)

IF(NASYM.EO.I,AND,ID,EOol) YY2oABS(YN(Nel)) VS ?500
WRITE(JPT93) N_KH_MtNK V$ 75QT •

RYI-(YY1-Y_EF)/HREF V$ 75q2
IF(RYI,GT.YBAR) GO TO 45 V$ 7593
RY2-(YY2-YRFF)/HP_F V$ 75q6 ,

IF(Kq.Eo.o} SWP-_WO VS 75q5 '
IF(KR,EQ,]) SWP-SVO-BK PC 75q6
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°

4O

43
45

4t_

4B

47

71

KZ'O
IFfNASYM,EO.1,AND*ZO*EO*I) KZ'1

IF(KT,EO,1.ANO.KR,EO*I) SWP=SWO÷BK
ZF(KB.EO*2) $WP°SVEEP(KH)÷BK
IF(AnStSWP-PII2.),LT,O,OO],OR,SWP._T,PII2,) _0 TO 43
F$-COS(SWP)

IF(RY_,LT,YBAR,AND,RY2,GT,YBARI GO TO 42
DY°(YYZ-YYI|/FS
YBARL-YBARL+DYIHREF
NI-N+NW(K,1)
IF(NASYM.EO.I.kND.ID.EO.1) NI-N-NW(Kel)

N°NI

•ICC-ICC+l ..
CONTINUE •
OY-(YRAR-(YY1-YREFI/HREFI/F$

YBARL =YBARL+DY

GO Tn 45
Y_ARL'IO,
CONTINU_
IF(IAGVX,NE,O.AHD.ID,EO*2) GO Tn 66

[F(WF.EO,1.AND.IO,EO.]) GO TO &8
GO TO 67
HH-HALFB(K)
YBARL=YRARL*HRFFIHH+(Y_E_-YYF)I(HH*FST}

GO Tn 67
HH-HREF+YRE_
IF(KB,[O,2,0R,_B.EO,O) YBARL=YBAPL_HREFIHHeYREFI(HH_FST]
CONTINUF

N=N÷NW(Kjl)_(M-ICC)
IF(NASYM.EO,I,ANP,ID.EO,1) N-MINW(Wpl)÷I

IF(ICC,LT.M) KH-KH*M-ICC-I

IF(NASYM.EO,I,AND,ID,EO,I) KH-M
NK-KH

W_ITE (JPTP71) YBARL "

FORMAT (12X93BHL.E. LENGTH OF MAX, SUCTION CFNTROID -,F10._)

IF (YJ .EO. I .kND. IXY .tO. 2) GO TO q
Y=YBARL
YCMX(YpIO)°Y
IF(Y.LT.2.5) ALPBD(KpID)=q. lqs-Yet?3.T34-Y_(bO.B1-Y*(33._33 -

1Y_(7.3q1-O.581tY))))
IF(Y*GE,2,5) ALPBD(K_ID)'38.

IF(KB,EO,O) GO TO 8Z
BA-SORT(BAIBC)

OA-SIN(ALPRD(KeID)ePIIIRO,)
DA'D_IBA

aLP_D(K_ID)'ATAN(DAISORT(1,-D4*DA))tlSO,IP!
CONTIHUE

WRITE(JPT_75) ALPBO(K_ID)
TF(KR.FO.O) WRITE(JPT_7_]

8?

VS

VS
VS

VS
VS
VS
V5

VS
V$
VS

VS
V5
VS

VS
VS
V_
VS

VS
V$

VS
VS

V$
VS
V_

VS
VS
V._
VS

VS
V$
VS

VS
VS
V$
vs
V$
VS
V$

V_
VS
VS
V$

VS
VS
VS

V$
VS
VS
V$

7§q7
75q8

75qq

7600
7601
7602
7603

7604

7605
7606

7607
7_On
760q

7610
7611
?#12

7613
7614

7615

761_
76]7

761q

76_0

767!
7622

?6_6

7625
762b
7627
75_n

7#_0

7630
763!

76_?

7632

7636

763n
7636
?637
7638

7630

7640

7641
76_

7643

7644

7665
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/

: / i ¸

IF(Kq.EO.1) WRITF(JPTp77) V$ ?646
IF(KB,EO.2) WRITE(JPT_7R) V$ 7647

76 FOR.AT(SX,SZH(WITHOUT CAMBER CORPECTIONt FPR SYMMETRICAL LOAOTNG))VS 7648
77 FORMAT(SXw55H(WITHOUT CAMBER CORRECTIONe FOR RIGHT WIHG IN $IOESLIVS 7649

lP)) VS ?650

7B FORNAT(§X,_4H(WITHOUT CAMBER £nRRECTION, FOR LEFT ¥ING IN SIOESLIPV$

z))? . • vsFOR"AT (12X,'36H;iPHA FOI:VORTFX BREAKDOVN AT T.E. -,FZO.5,2X,6HDEGV$

1,1
ALPBO(KpID)=&LPBD(KpID)ePII180.
GO TO q

90 ALPBD(KpID)=Oo_ePI
YCMX(KjID)=IO.

q CONTINUE
21 CONTINUE

IF(IV(K),EO,_) GO TO 2E
IF(ICHK,EQ.1) GO TO _6

IF (IXY ,EO. 1) GO TO Z2
E6 CONTINUE

K2 • M_(K) ' ' . ,.

IF (KB ,HE. O) _0 TO 27

GG'GK(ImID)/GK(E_ID)
SA-SIN(4LP)*SOPT(_)
SB=I.-SAtS_

7651
7652
7653

VS 7654
VS 7655
V$ 7656
V$ 76_7
V$ 7658

V$ 7659
V$ 7660
VS 7661
VS 7662

VS 7663
V$ ?664
VS 766_
VS 7666

V$ 7667

V$ ?668

VS 76_
VS 7670

!:
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OF POC_ _UALllry

c

PA=ALP
IF (SB .GT. 0,) PA-ACOS(SORT(SB))

PB-ALP-PA
ALPRO(K_IO)=ALPBO(KpID)+PB
IF (K8 .EO. O) ABD(K_IDI=P8
GO TO 2_

27 ALPRDfK_ID)-ALPBDIK,ID)+ABD(KpID)

25 CONTINUE
22 CONTINUE

IF(IWING(K),NE°O) NWmNW+NS(K)-IWING(K)
IF(NWIKj2),EO,O) GO TO 80
IF(K.EO.1) NK-NK+NS(K}

IF(K.GT.1)I NK-NK+NS(K)-NS(K-1)
BO CONTINUE " ".

WRITE(JPT,3) NKpKH
5 N=LPN(K)+I

RETURN
END

FORTRAN NLSTIN
FUNCTION FRATN(Y|

DETERMINING THE FRACTION OF R_MAININ¢

IFIY.L'T,I,4q) FRATN-O,131+O.384_Y
IF(Y.GF.1.49,AND,Y,LT.3,72)

I_ (Y,GE,3,72) FRATN=O,5
' RFTURN " '

:FNO: ' i..

FORTRAN NLSTIR
FUNCTION RE_BD(DX)

DETERMINING THF DECREASE
AUGMENTED VORTEX LIFT

COMMON /INOUT/ INPTtJPT
K-I
IF(O_.GE.O.72) GO TO 1
IFCOW.GE.O._) DA'6. ..1
IF (OX. GE, O, 45,_N'D,nX.L'T.O,6)"DA-3,

IF(DX,LT*O,45) DA't,

Z CONTINUE

VORTFX LIFT

FRATN.O.951-O.208_Y+O,O20OYCY

IN ALPHA(BDTE) IN THE SITUATION WITH

DF=O.456q744&-O,32302748*DA+O.OOOqqO42_DA_A-O,OlOB7976tDAO_ 3
1 +O,O004_01_PA*_4

FA.DA*(O.456q744_-OAe[O.16151374-O&t(O,O3033014-OA_(O,O027190_
1 -OA*0.00009202)))) -DX

OB=O&-FAIDF

IF(ABS(PB-DA)oLToO.O01) GO TO
OA'_B

K=K+I

IFIK.EO,11) GO TO
GO TO 2

] DB=B,+(DX-O,TZ)IO,OZZ6
5 REDBO=DB

V5 7671
VS 76?2

VS 7673
VS 7674
VS 767_
VS 76?6
VS 7677
VS 7578
VS 7679
VS 76_0

V_ 76_1
VS 768_
VS 768_

VS 7684
VS 76B5
VS 76_6

VS 7687
VS 76R_
VS 76P9
VS 7690

VS 7601
VS 76q_
V_ 7603

VS 76q4

VS 7605
VS 760_
vS 7607
VS 760n
VS 7600

VS 7700
VS 7701
VS 7702
VS 7703
VS 7704
vS 770_
VS 770_

VS 7707
VS 770B
V_ 770q

VS 7710
V3 7711
VS 77:2
VS 7713

VS 7714
VS 7715
VS 7716

VS 7717
VS 7718

VS 7710
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!

WRITE(JPTp3) KpDA
FORMAT (3X93HK =pI4pZXp11HDELTA ALP =9F10,_)
RETURN

END
FORTRAN NLSTZN

FUNCTION BDPT(ALPDT)
DETERMINING THE LOCATION OF VORTEX-BREAKOO_N POINT ON THE WING

ZFfALPDT.GEoB.) CO TO 1
BOPT=ALPDT*(O.456q7446-ALPDT*[O.IbI51??;-ALPDT*(O.03033014 VS
-ALPDT*(O.OOE71qq4-ALPDT_O.0000qEOZ)))) VS
GO TO 5 V$
BDPT=O.?E+O.O226,(aLPOT-B.] VS

RETURN VS
ENO VS

FORTRAN NLSTZN VS
SUBROUTINE _END_N(HCgCLpBM,IWING,RRFARPCBMR_CPTRjNWIN_pHALFSH_HALTVS

ZBH,OCJDSpIWGLTpFL_NASYNpNNCpKPLpNSUR*NS} VS
TO CALCULATE _ENDING MOMENT DISTRIBUTION ON LZ_TZNG SURFACES VS

DIMENSION k(30]eBM(_el)PH(30)ePHI(30)eBREAK(_Jl)eC[ (I) VS
DIMENSION DC(6,1)jDS(6,1),IWING(]),NWIHG(I}pHALFPH(1)eIWGLT(1] VS
DINENSION NC(1),NSfl)eCBNR(I)eCBTRfl)eFL(1) VS

COMMON IGEOMI HALFSW,WCP(2OO),YCP(EOOIeTCP(EOO)JXLE(IOO)eYLE(IOO)JVS

lXTE(IO.O}pPSI(_O)tCH(IOO)p_V(?OO)pYV(200)pSN(b,159?}eXN(ZCOgZ)PYN(2V_

COMMON /CONSTI

1NFP(6)pNW(6pZ)
COMMON IINOUTI

KO-O
KD=O

DO I_ L=I,NSUR

KQT'O

KA'NS(L)

IF(L.GT.I| KA-KA-NS(L-1)
NST=KA-MI(L_NC(L))+I

IF(NASYM.EO.I .AND. W_L.EO._) NST-O

N_C=NC(L)-NNC
NI'O

IF(NASYM.EO.1 *AND.

SUSF=D.
SUMM=O,

SUMS=O.

rTL=O.
AREA=HALFSW

HA_mHALFBfL)
IF (IWGLT(L).EO.1)

IF (IWGLT(LI.FO,_}

IF (IWGLT(L).EO.2)

K2 = NC(L}

NCS_NCW_MI(_,5)_MJWI(6#2_)_MJW2(6,Z_5)_NJV(6_5)_

INPT_JPT

K_L,FO,O) NI-1

HAB=HALFB(L)
AREA=HALFSW

HA_=_ALFB(L)

VS 77_0
YS 7721
VS 7722
VS 77E3
VS ??E#

VS 772_
V$ 7726
VS 7727

??78

772q
7730
7731

773E
7733
7734
773_

7736

7737
7738

7739
77_0

7741

7742

7743

VS 7744

VS 7745
VS 7746
VS 7747
VS 7748

VS 774q
VS 7?_0

V_ 77_1

VS 7752
VS 77_
VS 77_
VS 77=_

VS 77_

VS 77_?

VS 7758
VS 77_0

vs 7760

V_ 7761
VS 776?

VS 7763
VS 7764

VS 776_
VS 7766

VS 7767
.V$ 7768
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.i

_,0

C

O0 1 'I,I,K2
M-NC(L)-I+I

IP-O
IF(NI.EO.I .ANO. I.GT.NNC] GO
IF(NASYM.EO,1 .AND. WRL,EO,Z)
IF(I,EO,HHC] GO TO 8

OF PO0_ QUALITy

TO 6
GO TO 6

IF
IF(I.NE.NC(L))
IF (I.[Q.NC(Lll
_0 Tn 7

6 _REA.HkLFSW
,HAB=HkLFB(L)

IF(KRL.EQ.O) M=I-NNC
JF(KRL,EOoO .A_D, M.EO,NKC) GO TO 8

: |F(KRL.NFoO ,AND, I,EO,NNC) GO TO 8
DIHEFC=OC(LpM)*DC(LpM+I)+_S(L,M)*DS(LtM÷I)

DIHEFS-DS(LpM)*DC(LPM+I)-DC(LjM)*DS(LpM+I)
_0 TO 7

8 DIH_FC=I°
.DIHEFS=O,

7 CONTINUE
WSPAN=WIDTH(L_M)*O,5

MM=MI(LpM)-I
MMI-MI(LgM)
FM=MMI

' IF (M.EO,NWING(L)) AREA-HALFSW

IF (M,EO. NWING(L)) HAB=HALFBIL)
IF(NASYM,EQ°O) GO TO 18

IF(WRL°EO,O) GO TO 18

!F(I,GT,NNC) Gfl TO 19
18 CDNTINUF

DD 2 J-lpMM
FJ-J

JJ-NST+J+KD
KM=NST+J+KO
IF(NW(LpZ),EQ,O) GO TO 40
IF(L.EO,1) II-KM+NS(L)
IFfL,_T,I) II-KM+NS(L)-NS(L-I)
CHDRO-CH(KM)+CH(II)

GO TO 41

CHORO-CH(KN)
CONTINUF

WRITE(JPTplO0) NSTpKDpKMpIIJJJ
PHI(J)-FJ*PIIFM
H(J)=CL(JJ)*CHORD*SJ(LjJ_P)

2 CONTINUE
00 _ J-1pHM1

(I.NE.NC(L)) D IHEFC =OC (L, M)*OC (L j M-l) +DS ( L_,M)'|'D._ (L |,tl-1)
DI HEFS -OS ( L_l'q ) eDC (L el'_-I )-DC (L |, M) eDS (L e 14-1)

GO TO 8

V$
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$
VS
VS
VS
VS
VS
V5
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V5
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
vs
VS
VS
VS
VS
VS

776g
7770
7771
7772
7773
7774
7775
777h
7777
7778
777_
7780

7781
7782
7783
7?84
7_5
77e6
7787
77PP
77_g
7790
77_1
7_
77_3
77q_

7795
77o_
77q7
7798
77_q
7800
7801
7_02
7_0_
780_
7805
7805
7_07
780_
780g

7810
?fill
7_12
7813

7814
7815
7816
7817
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3
19

100

2_

Jk(Jl=O.
FJ=J
O0 4 K=I_MM
A(J)=A (J)÷H(K)*COS((FJ-1.)*PHI(K))
fF (J .FO. 1) A(J]-A(J)IFM
IF (J oNE. 1) A(J|=,A(J)e?,/FM
CONTINUE
CONTINUE
00 10 K=leMN1
JK=HM1-K
IF(NASYM.EO.1 .AND. I(RL.FO.2) JK,.K
IF(_I.EO.1 .AND, £,GT,NNC) JK=K
KK-,JK+NST
KL,,KK+KO
WRITE (JPT, IO0) K_pKLg_OjJX
FORMAT (5(6X,I4))
IF(NASYM,EO,O) GO TO 25
IF(KRL,EO,O) GO TO 25
IF(I,GT,NNC) GO TO 26
CONTINUE
IF(R.EO,.MI) GD TO 15
BSPAN- BREAK (L, M)-YL E(KL) +WSRAN
SNAM-O,

IF(IP,EO,I) SNAM=(A(I
)
SUM-A (1)*( (PI-PHI (JK ]

PI-PHI (JK)-SIN(2,*PHI

DO 11 J-2pMM
FJ=J

VS
VS
VS
VS
VS
V$
VS
VS
V$
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
V$

V$
VS

)*BSPAN-O.5*A(Z)*WSPAN)*PI_VSPANI(Z,eARFA_HABVS
VS

)_8SPAN÷SIN(PHI(JV)I*WSPAN]-O,_*A(2)_WSPANe( VS

(JK))I2,)-Af2)$SIN(PHI(JK))*BSPAN VS
VS
VS

SUM-SUN-BSPAN*A(J+I)eSIN(FJePHI(JK))IFJ+WSPJN_O,_*A(J÷I)*(SIN((FJ÷V_11
11.)_PHI(JK))I(FJ+1,)_SIN((FJ-I,)*PHI(JK])/(FJ-I.)) VS
BM(L,KY)=WSPANeSUM#(2.*ARFAtHAB)÷SUMM+SUMFe(_REAK(Lj(M÷I-lP)t-YLE(V$

IKL})*(-I,)**IP-SNAM V5
GO TO 10 V$

1_ BSP_N=WSPAN V$
IF(IP,EO,]) BSPAN--WSPAN VS
SUM-(A(1)*BSPAN-O,S*A(2)*WSPAN)*PI VS

IF(IP.EO,1} SUM--SUM VS
SUM_=WSPAN_SUMI(2.tAREA_HAB)+SUPM÷SUMFe(BRE_K(LpM÷I)-BREAK(LpM)) VS
GO TO 10 VS

781_
7819
7820
7821
7822
7823
7824
7825
?826
7R27
7828
7820
7830
7831
7_32
7833
7834
783_
7836

7837
7838
7P3q
7840
7841
7n4?
7843

784_

784_
7P46
7n47
784P
7n_q
7850
7851
7B52
7_53
7854
78_5
78_
7857

_6 BM(L,WK)-O, VS 78_8

1'0 CO_;TINUE VS 7859
KOT=K_T÷MMI-I V$ 7860

WRITE(JPT,50) (A(K),K=I_MM%) VS 7861
WRITE(JPT_50) WSPAN_SUM_RE_,H_R_SUMM_SUMF VS 7862
IF(NASYM.EO.O) GO TO 27 VS ?B_g
IF(KRL.EO.O) GO TO 27 VS 78_6
IF(I.GT.NNC) GO TO 2q V$ 7865

27 CONTINUE VS 7866
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OF POOR QUALITy

plsA(1)#PI*WSPANI(2,*AREA*HAB)
SUMF-(SUMF+Pl)*DIHFFC-SUMS*DIHEFS
SUMS-(SUMF+P1)*DIHEFS+SUMS*DIHEFC

2q C_NTINUF
IF (M,EO°(NWING(L)÷II,AND.IWING(L).NE'O)

GO TO 17

16 SUMT-SUMM
FTL-SUMF
IF (IWGLT(L)oEOol) GO TO 17
SU_M-Oo

SUMF-O.

SUMS'O,
17 CONTINUE

IF(NI.EO.I .AND. IoEO.NNC) GO TO 30

IF (T.EQ.NC(L)) GO TO 20
IF(NASYM.EO.I .AND. KRL.EO.2) GO TO 2P
IF(NI.EOol .AND. I.GT°NNC) GO TO 2B

NST-NST-MI(L_M-])+I

GO TO I

2B NST-NST÷HI(LeM)-I
GO TQ 1

_0 NST-O

GO TD 1

30 SUMT-SUMM

FTL-SUMF

SUMM=O°

SUMF-O.

SUMS-O.
NST-O

1CONTINU_
CBMR(L)-SUMM

CBTR(L)-SUMT

FL(L)=FTL
KQ-KOT+KO

KD-KD+KOT

IF(NW(LJ2).NE°O ,AND.

IFINW{Lp2).NE.O °AND.

12 CONTINUF

50 FORMAT (5FI0.5)

51 FORMAT (S(AWpI4))

RETURN

END

F_RTRAN NLSTIN

L,EO,I)
L.GT.1)

C-O TO 16

KO-KO+NS(L}

KO=KO+NS(L]-NS(L-1)

SUBROUTINE BACKWH (XeYp?gLPANEL,B,LPANI,NW,GAMMAgVX,LATpCDJSO_YK9

10C,DS,VTJIWING,ZBpYB,YBBpNCSpIWGLT,IVpNC1,KFj_REAK)

TO CALCULATE BACKWASH DUE TO IMAGE VORTICES IN GROUND EFFECT

DIWENSIDN NW(6_l)_GAMMA(1)gU(2)_YK(bpl)_DC(f191)JDS(6_I)

I_LPANl(1)_IWING(1),IV(1)pIWGLT(1)pPRFJK(691}
COMMON

VS 7867

VS 7868
VS 7BBg
VS 7P70
VS 7871
VS 7_72

VS 7873
V_ 787_
VS 7875

VS 7876
VS 7_77
V_ 787P
VS 787q

VS 78P0
VS 78_I

VS 7B82
VS 7P_3
VS 78_4
VS 78_5
VS ?BP6

VS 78_

VS 7PPP
VS 7_Be

VS ?BOO

VS 78oi

VS 7892

VS 78q3
VS _R_&
VS 73q5
VS 78qb

VS 78q7
V_ 780_
VS 78qq
VS 7o0(_

VS 7:_0:

VS ?qO_

vs 7_0_
VS 7q05
VS ?q06
VS 7o07

VS 7_0_

VS _qlo

VS 7011
VS 7q12
VS 7013
VS 7q14

7q15IGEOMI HALFSWeXCP(2OO)_YCP(ZOO)eZCP(2OO)eXLE(IOO)eYLE(IOO)eVS
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31

3O

lXTE(lOO}_PST(30}jCH(lOO)pXV(200)pYV(200)pSN(6p15_2)PXN(200_2)_YN(2VS
200,2)pZN(200p2),WZDTH(6,_)jYCDN(51),S_EEP(lOC)gHALFB(6)ISJ(6J31aS)V5

COMMON /EXTRA/ LPN(6}jN$(6)pICNLF(6)pITWST(6)_IST(6)_NGRDgHEZGHTj VS
IATT,NC(b)pNWING(b]pIPOS(6)pIALPpDUMT(3_bP15)pHALFBH(6) VS

VS81=R

I/=I
IFF-I
TPN=I
IW-1
N)SYM-YCON(_O}
ZA-O,
YA-BR EAK (lJ,1)
YAAt qR FAK (1J1)
IF(NASYM.EO.O| GO TO _0
YA-YK (IJ,NCI)
YAA-YA
IFtNCI._O.I) GO TO 30
NCII-NCI-I
DO 31 J-ItNCll
ZA-ZA* (YK (1_,J)-YK (lpJ+1 ) )tD$ (IpJ+1 )

YAA-YAA4(YK(ItJ}-YK(19J+I))'_DC(I_JW, I}
YA-YK (la,I )
CON'rINU_

YAP-YA
YAAP'YAA
MM,,NW (It 1)
L'I

IP'I
VX-O.
VT=O.
DO 10 J-lwLPANFL
ISN-!
NN-NW (L_,I)

COSD-DC (Lp IPN }
SIND-D$(E_IPN)
JJ-J
_I-J-IFF÷I
IF (J.GT.LPANI(L).AND.J.LE.LPNtL)) ISN=2
IF (J.GT.LPANI(L) .AND.J.LE,LPN(L) ) NN-NW (L_,2)
FN-NN
NI(,,NN

IF(J.GE.LPAN1 (L) .AND. J.LT.LPN(L ) ) NK=HW(Lp2)
IF (J.EO.LPN(L).AND. J.LT.LPANEL) NK=NW(L÷IP1)
XZ=XN(Jpl}-X
XZ-XN( Jp2)-X
X12=XN (Jp 2)-XN( Jp 1)
Y12=YN ( Jj. 2 )-YN ( J J.1)
Z1Z=ZN (J J,2)-ZN ( J, 1 ] ÷YZ2'_SIND
Y12=Y12*CDSD

VS
VS
VS
VS
VS
V$
VS
VS
VS
VS
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
VS
VS
V$
VS
VS
VS
VS
V$
vS

7q16
7q17
7q18
7qlq
7q20
7_21
7922
?q23
7924
7q2_
7q26
7927
_92B
792q
7930
7q31
7937
7q33
7q34
7q35
7o_

7¢3q
7940
7941

7_
7q_5
7q_

79_
7q4q
?qso
?qs1
7q52
7q53
7Q_4
7_5_

?q§7

79_0,

7q51

7q53
7q66
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ORtG!NAL pAGE IS

OF POOR QUALITY

14

16

ZI-ZN(JP1)-(Z+ZB+(Y-YB]eSD)+ZA+(YN(Jpl)-YA)eSIND
72=ZN(J,Z)-(Z+ZB+(Y-YB)tSD)+ZA÷(YN(Jp2)-YA)tSIND
XZJ=XleZ12-Zl_X12
ISM=2

IF (IV(L).EO.1] ISM-I

IF(NASYM,EO,I) ISM-I

D0 16 II=IJISM

FCP=I° VS

IF (II °EO, 2) FCP--I, V;

YC=FCP$(YBR*(Y-YB)$CD) V$

YI-YAA÷(YN(J_I]-YA)eCOSO-YC V%

Y_-YAA+(YN(JJ2)-YA)eCOSD-YC V$

XYK=Xl_Y12-Yl_W12 VS
YZI-Y1_Z12-ZItY1_ VS
AL_I-XYK*XYK+XZJ*XZJ÷BI*YZIOYZI VS

R]B1-SORT(XI_Xl÷B1_Y1*YI+BleZ]t71) V$

R2BllSORT(X2*X2+Bl*YZ*Y2+Bl_l_*72| VS
UUBl-(X2*X12+BltYZeY12+Bl_Z2el]2)/R2Bl-(XltX12+BltYl_Y12+RltZltZ12VS

1)/R1_1 VS

GI.(1,-XIlRIBIII(YI*YI÷ZI*Z1) VS

G2.(1.-X21R2B1)I(Y2*Y?÷Z2¢Z2) VS
IF(LAT.NE°O,AND°IV(L)°EO°O) GD TO 14 VS

IF(KF°EO.O) GO TO 14 V$

IF[IP,NE.1) GO TO 14 VS
GI=O. VS

CONTINUE VS

FI-LIUBI*XYKIALBI VS

FZ=-YZ*G2÷YI*G1 VS
F4.-XZJeUUB1/ALB1 VS

FS-ZZ_GZ-ZI_GI VS

F12=-(Fl÷F2) VS
F65=P4÷F5 VS
IF (LAT .FO. O) F45=F45*FCP VS

IF (LAT .NE. O) F12=FISeFCP VS

F3-UUBI*YZI/ALB1 V$
IP (LAT .NE. O) F3=F3_FCP VS
U(II)=F3eCH(IZ]*SN(LpMIpISN)eGAMNA(JJ)I(B°eFN) V$

VT-VT÷(F12_SD+F45_CD)_CH(IZ)*SN(LpMIpISN)_GAPMA[JJ)I(8._FN) VS
CONTINUE V$

VX-U(1)÷U(2)+VX VS

IF(J,LT,MM) GD TD 6 VS

IF(J.EO.LPANEL) GO TO 10 V_

IZ-IZ+I VS

IW=IW÷l VS
IFF'MM+I VS
MM'MN÷NK VS

IF (IWING(L),NF,O,AND,IW.EQ,(IWING(L)÷I)) _O TO 17 VS
IF(J.EO.LPANI(L).DR.J.EO.LPN(L)) GO TO 5 VS
IF (YLE(IZ).LT,YK(LpIPN)) GO TO 6 VS

VS 7965

VS ?966
VS 7967
VS 7968
vS 7969

VS 7970
vs 7971

?9?2
7973
7974
7975
7976
?q??
7978
7970
7980

7081

7082
7083

?984
79R5
798_

7087
7988
7989

7g90

7q01
7902

7993

7904

7Q95

7996

7gO?

7qq_
7qqq
8000
8001

8002
8003
800_
_005

B006
PO0?
800_

8009
B010

8011

eO1Z
8013
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Z!

I? CONTINUE
NJ=O
IF {_IASYM.EO.1 .AND.I PN ,LT,NCI) XJ=l
IFINJ.EOol] IPN"I PN÷I
ZA=_A+ (YK (L j I PN I-YA )eDS (L p I PN)

YAA.YAA+ (Y_ (L _,IPN )-YA )eOC (Le IPN )
YA=YK ( lP I PN)
IF (IWING(L),NE°O°ANO,IW,EO.(IWING(L)+I)) GO TO 20
GO TO 21

20 IF (TWGLT(L).EO.1) GO TO 21
ZA=O.
YA-RREAK(LJ] )
YAA"BRFAK (L. J1 )
IF (_4ASYM. EO. I,ANO.J ,,FO.LPANI (L) ) YA=YAP
TF(NASYM.EOol.ANDeJ,,EO,LPANI(L) ) YAA=YAAP
IF (J.EO.LPN (L) .AND.L.LT.6) YA=FRFAK(L÷lpl)
IF (J.EO.LPN(L) °AND.LoLT,6) YAA=_REAK (L+191)
IF(J,EO,LPANI(L).OP.J.EO.LPN(L)) GO TO 21

IF (IWGLT(L).NF,2) GO Tt') 21
ZA,,YK (LpNC(L)-2 )cOS (L J1 )
YAA-YK (LpNC (L)-2 )*DC (Le 1)

YA-YK (LpNC (L)-2)

CONTINtlF
IF(NJ.NF.I) IPN=IPN+I

IF (J.EO.LPANI(L).OR,J°EO.LPN(L)) IPN-I

b CONTINUE

KH-O

IF (J.E O.LPANI(L ) .AND. J.NE.LBN(L )) WH-1

IF (KH.EO.I°AND.L.EQ.1) IW-IW-NS(L)

IF (KH. EO.1,AND,L ,GT,I ) IW-IW-NS(L)+NS(L-I)

IF(J°EO.LPANI(L) } IP-I

IF(J.EO.LPN(L)) IP-l

10 IF (J.EO,LPN(L)) L-L+1
RETURN
END

FORTRAN NLSTIN
SUBPDUTINE DRAG (CLTeYBREAKj, NCtTFLPpNAL)
TO CALCULATE THE FAR-FIELD INDUCED ORAC_
DIMENSION ALPHI(FO)pYBREAK(6_I),TFLP(B_I),WV(50),YK(50}pt_C

I(1),NAL(1)

COMMON IGEOM/ HALFSWpXCP(2OO)_YCP(2OO)pTCP(?OO]mXLE(IOO)rYLE(IOO)pVS

IXTE(lOO),PSI(30)_CH(IOO)PXV(200)_YVf200)pSN(6,15t2)_X_(200_?)pYN(?V_

200t2),ZN(20O_2|mWIDTH(6,5)JYCON(51)ISWEEP(lOO)pHALFB(6)JSJ(_p31pS)VS

COMMON IAERDI AM_BJCL(50)PCT(50)_CD(50)pCP(50) VS
COMMON ICDNST/ NCSgNCWpMI(btS)pMJWI(_9_pS)_MJW2(6_Z_5)_NJW(6_)_ VS

INFP(6),NWf6_2) VS
COMMON IINOUTI INPT_JPT V$

M'41 VS
PI'3.l_lSq265 VS

VS eOl*
VS 8015
VS e016
V$ B017

vs 801_
VS 8019
V_ 8020
vs B021
VS 80?2

vs 8023
V$ 8024

V_ 9025
VS P026
VS 8027

V_ PO2B
VS 802q
vs B030

V_ B031
VS @032
V$ 8033
vS 8034

V$ 803_

VS 80_

VS BO_?
VS 8038
vs eo3_
VS 8040

VS BO_t
vs 80_2
V_ 8043

VS 80_

VS eO_5

VS e046

VS 8047
V% gO_q

VS nolo
VS BO=O

VS _Orl

V_ BO5_

VS F053
_054

_056

@057

80_8'

80_q

P060
8061

8062
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POOR QUALITY

NSl(_÷l)/2-1
MMI=H-1
FM.,M
DO 3 l'lpNS
FI-I
J-M-I
XK(1)-SIN
XKtJ)-XK(

YK (I) --CO
3 YK (J)'-YK

DO 4 I-lp

4 CMII)-SO_
IC-I

BREAK-YBREAK(lpl)
MST-I
MEND-PI (1,11-1
DO 5 I-ltNS
YCON( I)-O.
CO(I )-0.

II-NS+I
8B-YK (II )*HaL FB (1)
IF (BB .LE. BREAK)
NK-MI( It IC )-1

IC-IC+I
NO-M1 (ItIC }-i
BRF_K-YEREaK (1, IC )

MST-NST+NK
MEND-MEND+NO

12 CONTINUE
DO 6 J-MST,MEND
IF (NW(IpZ).EO.O)
JI=J+NC$
CH(IP,,0 ,,C H ( J ) +CH( J1 )
GO TO 61

_0 CH{]_D-CH(J)
01 CONTINUE

A-I,
DO 7 K-MSTpMENP

(FItPIIFM)

I)
$(FItPIIFM)
(1)

NCS
T(I.-tYLE(I} IHAL FB(I ))*e2)

GO TO 12

GO TO 60

IF (K .EO. J) GO TO 7
a-a*(BB-YLE(K||I(YLE(J)-YLE(K))
CONTINUE

CD(1)-CD(1)+A*CL(J}*CM(J)
YCD½(1)-YCON(1)÷A*CHORC
CD(I}-CD(1)ISORT(1.-YK(II)*_2)

CONTINUE
DO 10 I-]pNS
ALPHI(1)-O.

IN-NS+I
DO 15 J'I,MMI

VS
V$
V$
V$
VS
V._
VS
VS
V$
VS
VS
VS
VS
VS
VS
v$
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
V$
VS
VS
VS
VS

8063
0064
8065'
8066

B067
8068
8069
_070

8071
8072
8073

0074
8075
8076

B077
0078
O07Q
80RO
80Ol
80O2
_0_3
8084

coo5
OO8_

P088
_08q
80qO
FOql
eOq2
8003
80q4

80q_
POq6
_OQ7
_Oq_
80gq

0100
8101

_102
_I03
elO4
8105
BlO6
_107

8108
el09
e11o
8111

255



IF (J .EQ. IN) GD TD 20
INDEX-IABS(J-IN)
FACTOR-2.*((-1.I**INDEX-1.)¢XK(J)/(FM*(YK(J|-YK(IN))**2)
GO TO 25

ZO FACTOR-FMIXK(J)
Z5 IF {J ,GT. NS) GO TO 30

JJ=M-J-NS
GO TO 35

30 JJ-J-NS
35 ALPHI(I)'ALPHI(I)+CD(JJ)*YCON(JJ)tFACTOR
I5 CONTINUF

ALPHI(I}-ALPHI(I}I(16.*HALFB{]))

10 C0NTINUF
CDI-O.

DO 40 I-IpNS
IN-_S*I

40 CDI-CDI+CD(1)*YCON(1)*ALPHI(1)*XK(IN)
CDI-CDI*HALFB(])*PII(HALFSW*FM)
CDL2-CDI/(CLT*CLT)

WRITE (JPT_45) CDI
WRITE (JPTpSO) CDL2

45 FORMAT (/2Xp23HF_R-FIFLD INDUCED DRAG-pFiO._)

50 FORMAT (12X,33HFAR-FIELD INDUCED DRAG PARAMETEP-jFIO.5)
RETURN
END

VS 8112
V$ 8113
VS 8114
VS 8115
VS 8116
VS 8117
VS 8118
VS 8119
VS 8120
VS 8171
VS e122

v$ 8123
VS 8124
VS 8125
VS 8176
VS 8127
VS B12_
VS 812Q
VS 8130
VS _131
VS 8132
VS 8133
VS 8134
VS _135
VS 8136
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