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INTRODUCTION
 

This document describes in detail the necessary information for using a 

computer program to calculate the aerodynamic characteristics under symmetri

cal flight conditions and the lateral-directional stability derivatives of
 

wing-body combinations with upper-surface-blowing (USE) or over-wing-blowing 

(OWB) Jets. This program is an updated version of that described in NASA 

TM X-73987 (reference 1). In addition to the features and restrictions 

described in reference 1, the following new features have been added to the 

program: (1) A fuselage of arbitrary body of revolution has been included. 

The effect of wing-body interference can now be investigated. (2) All 

nine lateral-directional stability derivatives can be calculated. 

The program is written in Fortran language and runs on CDC Cyber 175 

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

of Georgia, Athens, Georgia.
 



SYMBOLS 

A. cross sectional area of the jet
 

CT thrust coefficient = thrust/qSw 

M j Mach number of the jet 

MW Mach number of the freestream 

Ptj jet total pressure 

p. static pressure
 

q freestream dynamic pressure 

r(x) fuselage radius as a function of x
 

S w wing area
 

T. static temperature of the jet in 'R or 'K3
 

T freestream static temperature in 'R or 'K
 

V. Jet velocity 

Vm freestream velocity 

AR wing aspect ratio 

L.E. leading edge
 

T.E. trailing edge
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p i jet density 

p. freestream density 

ratio of specific heats 



Description of New Program Features
 

The program can be ru without the fuselage, in exactly the same manner 

as described in reference 1. Therefore, all instructions concerning the
 

preparation of wing-jet geometry in reference 1 are still applicable. When
 

a fuselage is present, the coordinate origin should be assumed on the fuselage 

axis, with the positive x-axis coincident with the fuselage axis and pointing 

downstream. The wing and jet geometry should be defined accordingly. The 

jet 	is not allowed to wash the fuselage in the present program. Some restric

tions in preparing the fuselage geometry are described below.
 

(i) 	The fuselage must be a body of revolution; but otherwise, arbitrary
 

axial distribution of crogs-sectional area is allowed. No fuselage
 

camber effect is included. For arbitrary bodies, their equivalent 

bodies of revolution may be used.
 

(2) 	 The wing chord along the wing-body juncture is best to be parallel 

to the freestream. The wing planform as described by the input 

data 	should not penetrate into the fuselage.
 

(3) 	 The fuselage geometry can be described to the program by providing 

r(x) analytically to the function subprogram FUTR(X) and r to
dx 

the function subprogram SLOP(X). Alternatively, the radii at a
 

finite number of stations (restricted to be 21 or less) can be 

input. 

Since the fuselage aft body is greatly influenced by the displaced wake, 

and since the wake displacement is not accounted for in the program, the 

fuselage contribution to lift and pitching moment may not be accurate. However, 
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the fuselage lift is known to be small in most cases and can therefore be 

neglected.
 

When the lateral-directional stability derivatives are to be calculated, 

the program will always start to compute the symmetrical aerodynamic charac

teristics first, as some of these derivatives depend on the symmetrical 

flight conditions. Therefore, it is not possible for the program to calcu

late these derivatives only, without calculating the symmetrical loading 

at the same time. As has been shown previously (reference 2), the fuselage
 

contribution to forces and moments is very much affected by the viscous 

effect. More accurate evaluation of the fuselage contribution to the
 

derivatives can be made if some last portion of the fuselage is not included 

in the force and moment integrations (reference 2). This is done in the 

present program by providing a value to the input variable "Xl" which is 

related empirically to the last station to be included in the force and 

moment integrals. If it is not exactly clear from the geometry of the 

equivalent body of revolution what value of "Xl" should be input, a value 

of 0.75 - 0.85 for fuselages with upswept after body and 1.0 for others should 

provide reasonable results under usual circumstances. 

The total number of vortices representing the wing can be determined
 

with the following equation:
 

NC
 
LPANEL = [in(l) + NW(2) + IW()] x [ E (4i(I) - 1)] 

I=l
 

where the input variables appearing on the right hand side are defined in 
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the section under Input Data Format. Since the wing-body interference is 

accounted for through the matching of Fourier components of the induced 

velocities on the fuselage surface, the number of additional unknowns due 

to the presence of the fuselage is equal to the product of the number of 

Fourier components "NT" used and the number of stations "NF" at which the 

body boundary condition is to be satisfied. Therefore, the total number 

of unknowns to be solved for the wing-body alone without the jet is 

LWF = LPANEL + NT x NF 

LPANEL is limited to 100 and LWF to 130. For good results, NT can be set 

to 2 and NF to 12-14. 

The number of vortex elements used to represent the outside (or inside) 

of the jet surface can be computed as follows:
 

Centered Jet
 
ITNJ
 

JPEL = [ Z NCJ(I)] x [SJ-l]

I=l
 

Outboard Jet
 
flJ
 

JPAflEL = [ Z IrCJ(I)] x [NSJ+I]
 
I=l
 

For wing-body configurations, the jet should be considered as non-centered. 

The number of unknowns to be solved without the fuselage is, again,
 

(reference i) 
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LTOTAL = LPAWEL + 2 x JPANEL 

With the fuselage included, the total number of unknowns becomes 

LWFJ = LWF + 2 x JPANEL 

where JPANEL is limited to 100, or such that LPANEL + JPANEL is less than 

200. LTOTAL is limited to 300 and LWFJ to 330. LWFJ is the number to be 

used to calculate the array size for GAMI(I) to be mentioned later. 



INPUT DATA FORMAT
 

Group 1. Format 13A6 1 card 

Any title identifying the cases to be run. 

Group 2. Format 3(6X,14) 1 card 

ICASE Number of cases to be run. 

NG = 0 if all cases have the same geometry other than 

the angle of attack. 

= 1 if new configurations or different freestream

jet velocity ratios are to be treated. 

ISTM = 0 for a centered jet 

= 1, otherwise. 

LAT = 0 for symmetrical aerodynamic characteristics only. 

= 1 for lateral-directional stability derivatives in 

addition to symmetrical aerodynamic characteristics. 

Group 3. Format 8F10.5 1 card 

A41 Mach number of the freestream 

A1 Mach number of the jet flow 

VMU Freestream velocity divided by jet velocity. 

TRP Jet static temperature divided by freestream static
 

temperature. Assumed to be the same as ratio of 

freestream density and jet density.
 

ALP Angle of attack in degrees.
 

XEL X-coordinate of the wing L.E. at the jet centerline.
 

XET X-coordinate of the wing T.E. at the jet centerline.
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Note: If the thrust .coefficient is given, V4U may be computed as 

V. 2C (w/2) 1/2
_j_= I {1 + [1 + T 

V 2 A .(pj/p T 

V'U = V/Vj 

where CT = thrust coefficient
 

Sw = wing area used to define CT .
 

Ai = jet cross-sectional area
 

When the thrust coefficient is computed with the static thrust, the
 

following formula for V./V is preferred:
 

1/2S CT(S /2) 

V. 2A(Pi/.)I 

If the nozzle pressure ratio, pt j/p , i's given, the following isen

tropic relations may be used. 

2 [(pt.) 
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Group 4. 	Format 2(6X, I4) 5F10.5
 

NFP Number of flap sections, including the jet span.
 

A maximum of five flap sections may be input. 

NJP Numerical order of the jet span among the NFP sections. 

DF(I) Flap deflection angles in degrees for the flap sections. 

I=l, NFP 

Group 5. 	Format 7F10.5 1 card
 

HALFSW One half of the reference wing area. 

CPF Reference chord
 

TWIST Difference in angles of attack at the tip and the root
 

in deg. Negative for washout.
 

TWISTR Incidence angle of the root chord in degrees.
 

XJ X, Y, and Z-coordinates of the midpoint of the jet cross-


YJ section 	at the exit. ZJ is referred to the wing plane.
 

zJ 

RJ Jet radius.
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Note: The last four variables are needed only for over-wing-blowing
 

applications. They may be any non-zero numbers for USB appli

cations, unless the rectangular jet is not on the wing surface
 

and the entrainment effect is to be accounted for. For the
 

latter case, these variables are used to define the equivalent
 

circular jet. 

Group 6. Format 7F10.5 1 card 

TEANGL 	Trailing-edge half angle of the airfoil at the jet center

line in deg. For USB applications, it may be arbitrary.
 

PTIAL 	 = 0. for clean or full-span flap configuration 

= 1. for partial-span flap deflection.
 

USB = 1. for USB applications
 

= 0. for 0WB applications 

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

CAMLET L.E. camber slope at the tip leading edge. 

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

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

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

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

edge camber slopes may be arbitrary numbers. 

Note: The following card must be omitted for OWB applications.
 

Group 7 	 Format 3F10.5 1 card 

CMU Jet thrust coefficient 

DFJ Jet deflection angle in degrees at the trailing edge relative 

to the chord line. At small flap angles, it may be taken as 
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the sum of flap angle and the airfoil trailing edge half 

angle. At large flap angles, experimental values should 

be used. 

TNJ 	 = 0. if the entrainment is not to be accounted for. Usually
 

this is the case if the jet is on the wing surface. 

= 1. if the entrainment due to an equivalent round jet 

is to be accounted for when a rectangular jet is not on 

the wing surface. 

Group 8 	 Format 8(6x, I4) 1 card 

NC 	 Number of spanwise sections. A natural way of dividing a 

planform into sections is to follow lines of discontinuity, 

such as edges of partial-span flap, jet boundaries, wing 

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

Ml(I) 	 Number of vortex strips in each spanwise section, plus one. 

I=1,NC 	Minimum value for each is 3. Maximum for each Ml(I) is 31.
 

The total number of spanwise strips is limited to 30. 

ITWING Numerical order of last wing spanwise section. 

Group 9 Format 5(6X, I4) 1 card 

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

=1l,NFP the spanwise sections.
 

Group 10 	 Format 5(6X, Ih) 1 card 

NW(1) Number of chordwise vortex elements in each chordwise section. 

NW(2) The planform is divided into chordwise sections according 

NW(3) to such lines of discontinuity as jet exit, flap hinge, etc. 
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If there is only one section, SET NW(2) = NW(3) = 0. For
 

2 sections, SET NW(3) = o. 

ICAM = 1 if the camber ordinates of the airfoils are to be 

read in. 
dZ 

- 0, otherwise. In this case, the camber functions (-a~dz
 

in close-form expressions are to be inserted manually into
 

subprograms ZCR(x) 	and ZCT(X), the root chord and tip 

chord camber functions, respectively.
 

IM 	 Number of camber ordinates to be read in. (Limited to eleven). 

Arbitrary if ICAM = 0. 

Note: Group 11 must be deleted if ICA = 0. 

Group 11. Format 8F10.5 4 or 8 cards 

7T] ,-4), J=J ,I Hon-dimensional x-coordinates to define root 

zC(lJ), J=l,14 	 Non-dimensional camber ordinates of the 

root chord. 

XT(2,J), J=1,IM Non-dimensional x-coordinates to define tip camber. 

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

Group 12. Format 6F10.5 1 card for each wing section.
 

XXL(l) x-coordinate of the leading edge of the inboard boundary
 

chord of a given spanwise section.
 

XXT(l) x-coordinate of the trailing edge of the inboard boundary 

chord of 	the same spanwise section.
 

YL(l) 	 y-coordinate of the inboard boundary chord. 

XXL(2) 	x-coordinate of the leading edge of the outboard boundary
 

chord of 	the same spanwrise section. 
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XXT(2) x-coordinate of the trailing edge of the outboard boundary chord 

YL(2) y-cqordinate of the outboard boundary chord. 

ZS 	 z-coordinate of the wing panel relative to the fuselage
 

centerline.
 

Group 13. Format 6(6X, I4) 1 card 

NNJ Number of jet sections. 

Note. The jet region above or on the wing must be 

divided into streamwise sections by following the divided
 

planform pattern. It is important to start the jet
 

sections always from the wing leading edge even if the jet exit
 

is downstream of the leading edge. The only exception is when
 

the jet exit is at the trailing edge. In this case,
 

IhNJ=l and the jet section starts from the trailing edge. 

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

NiqK=4. 

NSJ 	 = Number of jet circumferential strips minus one for a non

centered jet (always use odd numbers). 

= Number of jet circumferential strips on the half jet plus 

one for a centered jet (always use even numbers). See 

figure 3 of ref. 1. 

NCJ(I), 	No. of streamwise vortex elements in each section. There
 
I=1,iNNJ 

should be NNJ numbers. For those jet sections above the
 

wing, these numbers should agree with the corresponding
 

numbers 	 of wing vortices. See NW(l). NW(2), NW(3) in 

Group 10.
 



Note: Group 14 must be deleted for USB applications 

Group i1. Format 6F10.5 NNJ cards 

XX (1)
 

Yj (1) 

XXL(2) Coordinates of bounding chords of the jet section
 

XXT(2) projected on the x-y plane. For definition, see Group 12.
 

mL(2)
 

Note. Group 15 is to be deleted for OWB applications.
 

Group 15. Format 4F10.5 (4xNNJ) cards. 

XXL(I) Coordinates of the bounding lines defining the 

XXT(I) rectangular jet sections in USB applications. 

YL(I) They are the x-coordinates of the leading and 

ZL(I) trailing edges, the y-coordinate and the z

I=1,... ,4 coordinate of the bounding line. The 4 stream

wise edges of each section are defined in the
 

order illustrated in figure 2. There are 4 

cards for each jet section. The jet section be

hind the trailing edge, (trailing jet section), 

should be at least one local chord in length. 

Group 16 Format 2(6X, 14) 1 card
 

NDG Number of sections in which the dihedral is to be
 

defined. It does not have to be the same as NC
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defined in Group 8. NDG must be at least 1, and Iimited 

to 5. 

MDG = 1 if the dihedral angle of any section is not zero. 

= 0 if no dihedral exists. 

Group 17 Format 8F10.5 

SNG(1) Dihedral angle in degrees of the first section. Negative 

for anhedral. 

YG(1) the outboard y-coordinate of the first dihedral section. 

Repeated NDG times. 

Group 18 Format 6(6X, I4) 1 card 

KF = 1 if the fuselage is present 

= 0, otherwise 

NT 	 Number of Fourier components used to satisfy the fuselage 

surface boundary condition (excluding the zero-order 

component). Limited to 5. Normally, NT = 2 should pro

vide good results., If NT of more than 2 is to be used, 

care should be taken as NT*NF is limited to 30 in the pre

sent array dimension specifications
 

NCU 	 Number of fuselage circumferential locations at which 

the pressure loading is to be computed. For midwing 

configurations, use even numbers. Normally, 7 or 8 should 

be sufficient. Limited to 10. 

NF 	 Number of control stations along the fuselage axis at which 

the fuselage surface boundary condition is to be satisfied.
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Normally, 12-14 should be sufficient. Limited to 

20. 

KW Set to 1 always. 

NYF(I) Set to be equal to N. 

Note. If no fuselage is present, all input variables can be zero in Group
 

18.
 

Note: The following input data, Groups 19, 20, and 21 must be omitted if
 

no fuselage is present.
 

Group 19 Format 6F10.5 1 card
 

XAS(l) x-coordinate of the fuselage nose.
 

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

FUSIND = 0. if the fuselage geometry (i.e., r(x)) is to be 

defined analytically in subprograms FUB(X) and SLOP(X), 

where FURX) = r(x) and SLOP(X) = r dr/dx. 

= 1. if r(x) is to be defined numerically in Groups 20 

and 21. 

FUSNO 	 = number of fuselage stations to be input to define r(x) 

if FUSIND = 1. Limited to 21. 

= 0., otherwise 

X1 Body station in fraction of body length at which the rate 

of change of cross-sectional area with body length first 

reaches maximum negative value. See the section under 

Description of New Program Features.
 

XJF 	 = 1. if the lower inboard edge of the USB jet is on the
 

fuselage. Note. This situation should be avoided as
 

much as possible.
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= 0., otherwise.
 

Note. Groups 20 and 21 should be omitted if FUSIND = 0. 

Group 20 Format 8F10.5 

XFF(I) Fuselage x-stations referred to the coordinate origin 

to define r(x). Total number of stations is defined by 

FUSNO.
 

Group 21 Format 8F10.5
 

RFF(I) Fuselage radii corresponding to the x-stations XFF(I).
 

Group 22 Format F10.5 (ICASE-1) cards
 

ALP angles of attack in degrees. These cards are to be
 

included o if additional angles of attack for the
 

same configuration and Vmu (NGO) are to be run. 

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

group 21 can be seen in subroutine "GEOMTY" of the program 

listing along with a short definition of the parameters to
 

be read in. The read statements for groups 1, 2, and 22
 

along with the corresponding parameter definitions can be
 

seen near the beginning of the program listing in the main
 

routine.
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(7 3,/g) ~o 

/ -- Inpub Data 

Card Jet Section Edge (I) QcL(1) XXT(I) YL(I) ZL(I) 

1 1 -1 2 3 0 
2 2 -1 2 3 .* 
3 1st 3 -1 2 6 .5 
4 4 -1 2 6 0 
5 1 2 3 3 0 
6 2 2 3 3 . 
7 aid 3 2 3 6 .5 
8 4 2 3 6 0 
9 1 3 7 3 0 

10 2 3 7 3 .5 
11 3rd 3 3 7 6 .5 
12 4 3 7 6 0 

Figure 2 Input Coordinates For USB Jet Sections 
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Pre-Run Check List 

Before the program is run, the following checklist should be com

pleted:
 

(1) The array, GAMMA, defined in the subroutine "SOLUTN", should 

be dimensioned to have at least (N+l)2/4 elements, where N
 

is the total number of unknowns (=LTOTAL or LMFJ). 

(2) 	 For N = 256, the minimum memory needed is 48K (decimal). 

For any other N, the required memory can be computed accordingly, 

based on the change in GAMMA array. 

(3) 	 The root and tip camber slope functions should be defined 

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

otherwise the root and tip camber ordinates should be read in. 

The camber slope function, dzc/dx, is defined with respect to a 

unit chord length. Similarly, the fuselage shape r(x) and 

r dr/dx should be defined manually in the subprograms FUR(X) 

and SLOP(X), respectively. Otherwise, r(x) should be read in 

numerically. 

(4) Seven temporary files or tapes must be provided, being designated
 

as (01) through (OW) and (07) through (09).
 

(5) 	Check input data.
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OUTPUT DATA FORMAT
 

First the title of the job and the input data will be printed in the 

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

ration the computed jet entrainment will be printed after the fourth line 

of input data as follows: 

XJET Downstream distance of a given cross-section from the
 

jet- exit divided by the jet radius at the exit (r ).o 

RJET the radius of the jet cross section divided by the original 

jet radius (r ). 

DM Values printed are actually the nondimensionalized en

trainment function E(R) (see equation 33 of reference 3)
 

HALF SW the reference half-wing area
 

CREF the reference chord
 

LPANEL the number of wing vortices 

JPANEL the number of outer (or inner) jet vortices 

LDFJ total number of unknowns to be solved.
 

LWFJ 	 = LPANEL + JPANEL*2 + NT*1F 

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

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

interaction computations along with 3 parameters defined below.
 

1. 	x-coordinate where the equivalent jet properties
 

are evaluated.
 

22
 



2. 	Equivalent Jet Radius: the radius of the jet at the
 

x location listed above
 

3. Vo
 
V-	 the velocity ratio of the equivalent jet. 
J 

Vortex Element Endpoint Coordinates 

(XlYl,Z1 ) 	 coordinates for the inboard endpoint of a bound vortex 

element 

(X2 ,Y2 ,z 2 ) 	 coordinates for the corresponding outboard endpoint. 

Wing elements are listed first and then jet elements. 

The number of elements listed should equal (LAST). 
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Control Point ,Coordinates
 

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

element. Number of points listed should equal LPANTL. + JPAEL. 

Sectional Pressure and Force Data 

XV Percent chord location 

YV Percent half span location 

CP the total AC at the given (XV, YV) point due to both wingp 

body and jet induced circulation 

CPW The AC that would occur at that same point for the wingp 

body alone case
 

Y/SP the y-coordinate of the chord in question divided by the
 

half-span 

CL 	 The sectional lift coefficient due to circulation (jet on),
 

nondimensionalized with tc.
 

CM 	 The sectional pitching moment coefficient about the Y-axis,
 

2 
nondimensionalized with c . 

CT The sectional leading edge thrust coefficient, nondimension

alized with a c. 

CDI The sectional induced drag coefficient, nondimensionalized 

with qc. 

CLW The sectional lifT, coefficient for thc -ixg-bory klon 

case 

M". The sectional pitching moment about the Y-axis for the 

wing-body alone case
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CDW 


The lift Co-

efficient
 

Total Induced 

Drag Coefficient
 

Induced drag = 
parameter 

Total Pitching 

Moment Coefficient
 

Note: 


Coanda Lift 

Coefficient
 

Coanda Drag 

Coefficient
 

The Coanda 

Moment Coeff.
 

The sectional induced drag coefficient for the wing-body
 

alone case.
 

Total Force and Moment Data
 

- The total circulation lift coefficient due to the 

wing, wing-jet interaction and entrainment (if any).
 

Fuselage lift is not included.
 

Total induced drag coeff. for the jet on case
 

CD
 
1
1 

or TfeARC2CL
 

= Pitching moment coefficient due to all circulation forces,
 

about the Y-axis. Nondimensionalized with CREF. Fuselage
 

moment is not included.
 

In the case of 0WB jobs, these coefficients reflect
 

the total jet-on forces and moments, but for USB jobs
 

the Coanda force and moment coefficients must be added
 

to these; see below.
 

USB Jobs 

- The lift coefficient due to the lift component of the
 

jet reaction force
 

- Drag coefficient due to the drag component of the jet
 

reaction. Jet thrust is included.
 

- Pitching moment coefficient due to the pitching moment caused
 

by the jet reaction force (about Y--axis).
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O.W.B. Jobs 

In the case of O.W.B. jobs the next three coefficients listed have the
 

same definitions as the first three except that the effects of wing-jet
 

interaction have been ommitted from the computation.
 

All Jobs
 

The next four coefficients printed are due to aerodynamic forces and
 

moments with jet off.
 

The fuselage lift and pitching moment coefficients ate printed
 

next.
 

If the lateral-directional stability derivatives axe to be computed, 

they will be printed last, both based on the body axes and the stability 

axes. It should be noted that additional side force at the engine 

inlet, and therefore additional yawing moment, would occur due to yawed flow 

conditions, such as in side slip. These effects are not included in the 

output. For more details, see ref. 4, for example. The s-derivatives 

are in per radian. 
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Example Input and Output
 

Test Case 1 is for an upper-surface blowing configuration
 

of a wing with zero camber.
 

Test Case 2 is for the wing-body configuration of ref. 5.
 

Test Case 3 is for a wing-body configuration of zero camber
 

with over-wing blowing.
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Listing of Input Data Cards for Test Case 
.
 

Card 

2 
I **T%T 

1 
rA4F 1. wITNr

0 
ONJ y

I 
4 

1 
2 
a 

f. 

A.n4 = 

0. 
I 
0.?66 

A.1p6 
= 

I A. 
0, 

1. 

2. 

. 

0.??C I 

0.0p?7F 

0.2Aq 

0.46P;)7 

0. 1. 
6 
7
P 

0. 

I*P 
' 

0. 
]n 

3 

1. 
0. 

h 
4 

0. 

q3 
3 

0. N. 

10 
11 
12 
1. 
14 
1m 
16 
17 

1 
-0.127 
-n.036flC 
n.no 
0.07k6? 

F.167C7 

0.2??P? 

0.074r; 
0.1F7 7 
0.IC?)p 
0.1p] 
0.437a 
0.5031 

4 

7 

n. 
n.1l 
n.37A' 
o. 
0.I61 
0.3760 

0 n 
-0.040 m A.$ 7c 7 
0.0C)6 0.97p6 
0.6507?3 0.A1TP3 
0.167r7 0.4?424 
,2q7 2 0.033 

O.P17P3 P.R17Pl
1 4 

0 

4 

ol.lIe 

1.346? 
0.161 

76Q 
1.346P 

0..61 
0.37.1 
0.161 
0.161 
0161 
0.161 

In -O.13)10 
Ir -0.134 0n 

0.0c06 
210.000A 

?2 0.167'i 
2? 0.167r7 
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*** TEST CASE 1, wING nNLY ** 

1 0 1 1 
Output for Test Case 1 

xx xxxx xxxxx xx xxxxxx xxx xxx 

CASE NUMBER - 1 

xxxxxx xxx xxxx xxxx xx xxxx 

INPUT DATA 
0.00000 0.00000 .19650 1.0000 5.00000 .02826 .4687 

1 1 0.00000 
.45500 .36630 0.00000 3.00000 .22961 .26900 0.00000 1.00000 

0.00000 0.00000 1.00000 0.00000 V.00000 0.00000 0.00000 
1.80000 10.00000 0.00000 

3 3 4 9 3 
'2 

3 4 0 0 0 
-.12700 .07462 0.00000 -. 03405 .16757 .16100 .16100 
-.03405 .16757 .16100 .09060 .29222 .37690 .16100 
.09060 .29222 .37690 .65023 .81783 1.34620 .16100 
.07462 .38100 0.00000 .16757 .43324 .16100 .16100 
.16757 .43324 .16100 .29222 .50330 .37690 .16100 
.29222 .50330 .37690 .81783 .81783 1.34620 .16100 

3 7 3 4 4 
-.03405 .16757 .16100 .16100 
-.03405 .16757 .16100 .22700 
.09060 .29222 .37690 .22700 
.09060 .29222 .37690 .16100 
.16757 .43324 .16100 .16100 
.16757 .43324 .16100 .22700 00 
.29222 .50330 .37690 .22700 
.29222 .50330 .37690 .16100 tO 
.43324 .90053 .16100 .16100 
.43324 .90053 .16100 .22700 
.50330 .91600 .37690 .22700 
.50330 .91600 .37690 .16100 

1 1 
5.00000 1.34620 

0 0 0 0 0 0 
HALF SW- .45500E+00 CREF- .36630E+00 

LPANELJPANELLWFJ= 
91 88 2o7 

VORTEX ELEMENT ENDPOINT COQRDINAT[C-

X1 
-.11349 
-.02619 

X2 
-.06702 
.02028 

Y1 
0.00300 
0.00flC 

Y2 
.08050 
.t30D0 

21 
.16i00 
.16100 

Z2 
.16100 
.16100 



.06111 .10759 0.00000 .08050 .16100 .16100
 
-.06702 -.02054 .08050 .16100 .16100 .16100
 
.02028 .06676 .08050 .16100 .16100 .16100
 
.10759 .15406 .08050 .16100 .16100 .16100
 

-.02054 .01793 .16100 .22764 .16100 .16100
 
.06676 .10523 .16100 .22764 .16100 .16100
 
.15406 .19254 .16100 .22764 .16100 .16100
 
.01793 .06563 .22764 .31026 .16100 .16100
 
.10523 .15294 .22764 .31026 .16100 .16100
 
.19254 .24024 .22764 .31026 .16100 .16100
 
.06563 .10411 .31026 .37690 .16100 .16100
 
.15294 .19141 .3102b .37690 .16100 .16100
 
.24024 .27871 .31026 .37690 .16100 .16100
 
.10411 .14144 .37690 .44183 .16100 .16100
 
.19141 .22776 .37690 .44183 .16100 .16100
 
.27871 .31408 .37690 .44183 .16100 .16100
 
.14144 .20365 .44183 .55002 .16100 .16100
 
.22776 
 .28833 .44183 .55002 .16100 .16100
 
.31408 .37300 .44183 .55002 
 .16100 .16100'
 
.20365 .28747 .55002 .69579 .16100 .16100
 
.28833 .36993 .55002 .69579 .1blO0 .16100
 
.37300 .45238 .55002 .69579 .16100 .16100
 
.28747 .38278 .69579 .86155 .16100 .16100
 
.36993 .46272 .69579 .86155 .16100 .16100
 
.45238 .54266 .69579 .86155 .16100 .16100
 
.38Z78 .47809 .66155 1.02731 .16100 .16100
 
.46272 .55551 .86155 1.02731 .16100 .16100
 
.54266 .63293 .86155 1.02731 .16100 .16100
 
.47809 .56191 1.02731 1.17308 .16100 .16100
 
.55551 .63711 1.02731 1.1730e .16100 .16100
 
.63293 .71232 1.02731 1.17308 .16100 .16100
 
.56191 .62412 1.17308 1.28127 .16100 .16100
 
.63711 .69768 1.17308 1.28127 .16100 .16100
 
.71232 .77124 1.17308 1.28127 .16100 .16100
 
.62412 .65722 1.28127 1.33884 .16100 .16100
 
.69768 .72991 1.28127 1.33884 .16100 .16100
 
.77124 .80259 1.28127 1.33884 .16100 .16100
 
.08628 .13198 0.00000 .08050 .16100 .16100
 
.16919 .20938 0.00000 .08050 .16100 .16100
 
.28643 .31884 0.00000 .08050 .16100 .16100
 
.36934 .39623 0.00C00 .09050 .16100 .16100
 
.13198 .17768 .08050 .16100 .16100 .16100
 
.20938 .24957 .08050 .16100 .16100 .16100
 
.31884 .35124 .08050 .16100 .16100 .16100
 
.39623 
 .42313 .08050 .16100 .16100 .16100
 
.1776R .21551 .16100 .22764 .16100 .16100
 
.24957 .26284 .16100 .22764 .16100 .161d0
 
.35124 .37806 .16100 .22764 .16100 .16100
 
.42313 .44539 .16100 .227o4 .1olor .16100
 



.21551 .26242 .22764 .31026 .16100 .16100
 

.28284 .32410 .22764 .31026 .16100 .16100
 

.37806 .41132 .22764 .31026 .16100 .16100
 

.44539 .47300 .22764 .31026 .16100 .16100
 

.26242 .30025 .31026 .37690 .16100 .16100
 

.32410 .35737 .31026 .37690 .16100 .16100
 

.41132 .43815 .31026 .37690 .16100 .16100
 

.47300 .49527 .31026 .37690 .16100 .16100
 

.30025 .33492 .37690 .44183 .16100 .16100
 

.35737 .38022 .37690 .44183 .16100 .16100
 

.43815 .46358 .37690 .44183 .16100 .16100
 

.49527 .51687 .37690 .44183 .16100 .16100
 

.33492 .39270 .44183 .55002 .16100 .16100
 

.38822 .43961 .44183 .55002 .16100 .16130
 

.46358 .50596 44183 .55002 .16100 .16100
 

.51687 .55288 .44183 .55002 .16100 .16100
 

.39270 .47053 .55002 .69579 .16100 .16100
 

.43961 .50886 .55002 .69579 .16100 .16100
 

.50596 .56306 .55002 .69579 .16100 .16100
 

.55288 .60139 .55002 .69579 .16100 .16100
 

.47053 .55904 .69579 .86155 .16100 .16100
 

.50886 .58760 .69579 .86155 .16100 .16100
 

.56306 .62799 .69579 .8o155 .16100 .1610u
 

.60139 .65655 .69579 .86155 .16100 .16100
 

.55904 .64755 .86155 1.02731 .16100 .16100
 

.58760 .66634 .86155 1.02731 1±6100 .16100
 

.62799 .69292 .86155 1.02731 .16100 .16100
 

.65655 .71171 .86155 1.02731 .16100 .16100
 

.64755 .72539 1.02731 1.17308 .16100 .16100
 

.66634 .73559 1.02731 1.17308 .16100 .16100
 

.69292 .75002 1.02731 1.17306 .16100 .16100
 

.71171 .76022 1.02731 1.17308 .16100 .16100
 

.72539 .78316 1.17308 iZ28127 .16100 .16100
 

.73559 .78699 1.17308 1.29127 .16100 .16100
 

.75002 .79240 1.17308 1.28127 .16100 .16100
 

.76022 .79622 1.17308 1.28127 .16100 .16100
 

.78316 .81390 1.28127 1.33884 .16100 .16100
 

.78699 .81433 1.28127 1.33884 .16100 .16100
 

.79240 .81495 1.28127 1.33884 .16100 .16100
 

.79622 .81538 1.28127 1.33854 .16100 .16100
 
-.02054 -.02054 .16100 .16100 .16100 .22700
 
.06676 ,1*-7 _ io .16100 ol3O .Z2700
 
.15406 .15406 .16100 .16100 .16100 .22700
 

-.02054 .01793 .16100 .22764 .22700 .22700
 
.06676 .10523 .1bloC .22764 .22700 .22700
 
.15406 .19254 .16100 .22764 .22700 .22700
 
.01793 .06563 .22764 .31026 .22700 .227Q0
 
.10523 .31'-4 .227A4 .31026 .2270, .22700
 
.19254 .24U24 .22764 .31026 .227' .22700
 



.06563 .10411 .31026 .37690 .22700 .22700
 

.15294 .19141 .31026 .37690 .22700 .22700
 

.24024 .27871 .31026 .37690 .22700 .22700
 

.10411 .10411 .37690 .37690 .22700 .16100
 

.19141 
 .19141 .37690 .37690 .22700 .16100
 

.27871 .27871 .37690 .37690 .22700 .16100
 
-.02054 .01793 .16100 .22764 .16100 .16100
 
.06676 .10523 .16100 .22764 .16100 .16100
 
.15406 .19254 .16100 .22764 .16100 .16100
 
.01793 .06563 .22764 .31026 .16100 .16100
 
.10523 .15294 .2Z764 .31026 .16100 .16100
 
.19254 .24024 .22764 .31026 .16100 .16100
 
.06563 .10411 .31026 .37690 .16100 .16,00
 
.15294 .19141 .31026 .37690 .16100 .16100
 
.24024 .27871 .31026 .37690 .16100 .16100
 
.17768 
 .17768 .16100 .16100 .16100 .22700
 
.24957 .24957 .16100 .16100 .16100 .22700
 
.35124 
 .35124 .16100 .16100 .16100 .22700
 
.42313 .42313 .16100 .16100 .16100 .22700
 
.17768 .21551 .1610P .22764 .22700 .22700
 
.2(t957 .282B4 .16100 .22764 .22700 .22700
 
.35124 .37806 .16100 .22764 .22700 .22700
 
.42313 .44539 .16100 .22764 .22700 .22700
 
.21551 .26242 .22764 .31026 .22700 .22700
 
.28284 .32410 .22764 .31026 .22700 .22700
 
.37806 .41132 .22764 .31q26 .22700 .22700
 
.44539 .47300 .22764 .31026 .22700 .22700
 
.26242 .30025 .31026 37690 .22700 .22700
 
.32410 .35737 .31026 .37690 .22700 .22700
 
.41132 .43815 .31026 .37690 .22700 .22700
 
.47300 .49527 .31026 .37690 .22700 .22700
 
.30025 .30025 .37690 .37690 .22700 .16100
 
.35737 .35737 .37690 .37690 .22700 .16100
 
.43815 .43815 .37690 .37690 .22700 .16100
 
.49527 
 .49527 .37690 .37690 .22700 .16100
 
.17768 .21551 .16100 .22764 .16100 .16100
 
.24957 
 .28284 .16100 .22764 .16100 .16100
 
.35124 .37806 .16100 .22764 .16100 .16100 "
 
.42313 .44539 .16100 .22764 .16100 .16100
 
.21551 
 .26242 .22764 .31026 .16100 .16100
 
.28284 .32410 .22764 .31026 .16100 .16100
 
.37806 .41132 .22764 .31026 .16100 .16100
 
.44539 .47300 .22764 .31026 .16100 .16100
 
.26242 .30025 .31026 .37690 .16100 .16100
 
.32410 .35737 .31026 .37690 .16100 .16100
 
.41132 .43815 .31026 .3769v .16100 .16100
 
.47300 .49527 .31026 .37690 .16100 .16100
 
.45103 .45103 .16100 .16100 .16100 .22700
 
.57747 .57717 .1100 .16100 .16100 .22700
 



.75630 .75630 .16100 .16100 .16100 .22700
 

.88274 .88274 .16100 .16100 .16100 .22700
 

.45103 .47201 .16100 .22764 .22700 .22700
 

.57747 .59390 .16100 .22764 .22700 .22700
 

.75630 .76627 .16100 .22764 .22700 .22700
 

.88274 .88816 .16100 .22764 .22700 .22700
 

.47201 .49802 .22764 .31026 .22700 .22700
 

.59390 .61426 .22764 .31026 .22700 .22700
 

.76627 .77864 .22764 .31025 .22700 .22700
 

.88816 .89488 .22764 .31026 .22700 .22700
 

.49802 .51901 .31026 .37690 .22700 .22700
 

.61426 .63068 .31026 .37690 .22700 .22700
 

.77864 .78862 .31026 .37690 .22700 .22700
 

.89488 .90029 .31026 .37690 .22700 .22700
 

.51901 .51901 .37690 .37690 .22700 .16100
 

.63068 .63068 .37690 .37690 .22700 .16100
 

.78862 .78862 .37690 .37690 .22700 .16100
 

.90029 .90029 .37690 .37690 .22700 .16100
 

.45103 .47201 .16100 .22764 .16100 .16100
 

.57747 .59390 .16100 .22764 .16100 .16100
 

.75630 .76627 .16100 .22764 .16100 .16100
 

.88274 .88816 .16100 .22764 .16100 .16100
 

.47201 .49802 .22764 .31026 .16100 .16100
 

.59390 .61426 .22764 .31026 .16100 .16100
 

.76627 .77864 .22764 .31026 .16100 .16100
 

.8826 .89488 .22764 .31026 .16100 .16100
 

.49802 .51901 .31026 .37690 .16100 .16100
 

.61426 .63068 .31026 .37690 .16100 .16100
 

.77864 .78862 .31026 .37690 .16100 .16100
 

.89488 .90029 .31026 .37690 .16100 .16100
 

CONTROL POINT COORDINATES-


XCP YCP ZCP XCP YCP ZCP
 
.05336 .04025 .16100 .04745 .04025 .16100
 
.09786 .04025 .16100 -.00689 .12075 .16100
 
.09393 .12075 .16100 .14433 .12075 .16100
 
.03461 .19262 .16100 .13542 .19262 .16100
 
.18582 .19262 .16100 .07868 .26895 .16100
 
.17949 .26895 .16100 .22989 .26895 .16100
 
.12275 .34528 .16100 .Z2356 .34528 .16100
 
.27397 .34528 .1610C .15762 .40613 .16130
 
.25792 .40613 .16100 .30807 .40613 .16100
 
.20547 .49029 .16100 .30429 .49029 .16100
 
.35370 .49029 .16100 .27879 .61922 .16100
 
.37534 .61922 .16100 .42362 .61922 .16100
 
.36872 .77739 .16100 .46250 .77739 .16100
 
.50939 .77739 .16100 .46442 .94571 .161d0
 
.55525 .94572 .16100 .60066 .94571 .16100
 



.55435 1.10387 .16100 .64240 1.10387 .16100
 

.68643 1.10387 .16100 .62766 1.23281 .16100
 

.71345 1.23281 .16100 .75635 1.23281 .16100
 

.67551 1.31697 .16100 .75982 1.31697 .16100
 

.80198 1.31697 .16100 .14124 .04025 
 .16100
 

.24596 .04025 .16100 .35068 .04025 .16100
 

.39406 .04025 .18473
.16100 .12075 .16100
 

.28226 .12075 .16100 .37978 .12075 .16100
 

.42018 .12075 .16100 .22356 
 .19262 .16100
 

.31466 .19262 .16100 .40576 
 .19262 .16100
 

.44350- .19262 .26480 .16100
.16100 .26895 


.34908 .26895 .16100 .43336 
 .26895 .16100
 

.46827 .26895 .16100 .30605 .34528 .16100
 

.38350 .34528 .16100 .46096 
 .34528 .16100
 

.49304 .34528 .16100 .33805 .40613 .16100
 

.41043 .40613 .16100 .48280 .40613 .16100
 

.51278 .40613 .16100 .38100 
 .49029 .16100
 

.44690 .49029 .16100 .51280 .49029 .16100
 

.54009 .49029 .16100 .44681 .61922 .16100
 

.50278 .61922 .16100 .55875 
 .61922 .16100
 

.58193 .61922 *1o100 .52753 .77739 .16100
 

.57132 .77739 .16100 .61512 .77739 .16100
 

.63326 .77739 .16100 .61343 
 .94571 .16100
 

.64427 .94571 .16100 .94571
.67510 .16100
 

.68787 .94571 .69416
.16100 1.10387 .16100
 

.71281 1.10387 .16100 .73147 1.10387 .16100
 

.73920 1.10387 .16100 .75996 1.23281 .16100
 

.76869 1.23281 .16100 .77742 1.23281 .16100
 

.78104 1.23281 .16100 1.31697
.8029i .16100
 

.80516 1.31697 .16100 .80741 1.31697 .16100
 

.80835 1.31697 .16100 .01635 .16100 .19400
 

.11716 .16100 .19400 .16757 .16100 .19400
 

.03461 .19262 .13542
.22700 .19262 .22700
 

.18582 .19262 .22700 .07868 .26895 .22700
 

.17949 .26895 .22700 .22989 .26895 .22700
 

.12275 .34528 .22700 .22356 .34528 .22700
 

.27397 .34528 .22700 .37690
.14100 .19400
 

.24181 .37690 .29222
.19400 .37690 .19400
 

.03461 .19262 .16100 .13542 .19262 .16100
 

.18582 .19262 .07868
.16100 .26895 .16100
 

.17949 .26895 .16100 .22989 .26895 .16100
 

.12275 .34528 .16100 .34528
.22356 .16100
 

.27397 .34528 .16100 .20648 .16100 .19400
 

.30040 .16100 .lq400 .39433 .16100 .19400
 

.43324 .16100 .19400 .22356 
 .19262 .22700
 

.31466 .19262 .22700 .40576 .19242 .22700
 

.44350 .19262 .22700 .26430 .26895 .22700
 

.34908 .26895 
 .22700 .43336 .26895 .2270'0
 

.46827 .26895 .22700 .30605 .34528 .22700
 



.38350 .34528 .22700 .46096 .34528 .22700
 

.49304 .34528 .22700 .32313 .37690 .19400
 

.39776 .37690 .19400 .47239 .37690 .19400
 

.50330 .37690 .19400 .22356 .19262 .16100
 

.31466 .19262 .16100 .40576 .19262 .16100
 

.44350 .19262 .16100 .26480 .26895 .16100
 

.34908 .26895 .16100 .43336 .26895 .16100
 

.46027 .26895 .16100 .30605 .34528 .16100
 

.38350 .34528 .16100 .46096 .34528 .16100
 

.49304 .34528 .16100 .50167 .16100 .19400
 

.66688 .16100 .19400 .83210 .16100 .19400
 

.90053 .16100 .19400 .51076 .19262 .22700
 

.67315 .19262 .22700 .83553 .19262 .22700
 

.90280 .19262 .22700 .53271 .26895 .22700
 

.68827 .26895 .22700 .84383 .26895 .22700
 

.90826 .26895 .22700 .55465 .34528 .22700
 

.70339 .34528 .22700 .85213 .34528 .22700
 

.91373 .34528 .22700 .56374 .37690 .19400
 

.70965 .37690 .19400 .85556 .37690 .19400
 

.91600 .37690 .19400 .51076 .19262 .16100
 

.67315 .19262 .16100 .83553 .19262 .16100
 

.90280 .19262 .16100 .53271 .26895 .16100
 

.68827 .26895 .16100 .84383 .26895 .16100
 

.90826 .26895 .16100 .55465 .34528 .16100
 

.70339 .34528 .16100 .85213 .34528 .16100
 

.91373 .34528 .16100
 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXx
 

ALPHA s 5.000 DEGREES
 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXx
 

VORTEX XV YV CP CPW 
1 .02713 .02990 1.82867 1.71493 
2 .20250 .02990 .72016 .65714 
3 .37787 .02990 .49340 .43323 
4 .42765 .02990 .43644 .37765 
5 .58865 .02990 .40451 .32917 
6 .81635 .02990 .27016 .19962 
7 .97735 .02990 .09796 .06716 
8 .02829 .08970 2.03928 1.90521 
9 .21113 .08970 .72887 .66321, 

10 .39398 .08970 ' .45966 .42321 
11 .44426 .0970 .42926 .35985 
12 .60059 .08970 .40638 .31311 
13 .82168 .08970 127 184 .18731 
14 .97801 .08970 .10743 .06125 
15 .02941 .14308 2.09304 1.99767 



16 .21949 '14308 .72271 .67424 
17 .40957 .14308 .34005 .42083 
18 .46033 .14308 1.03031 .34900 
19 .61214 .14308 1.14684 .30524 
20 .82684 .14308 .74894 .18107 
21 .97865 .14308 2.58549 .05894 
22 .03070 .19978 2.15486 2.06422 
23 .22912 .19978 .72365 .68234 
24 .42754 i19978 .33955 .41747 
25 .47885 .19978 1.20752 .33739 
26 .62545 ;19978 1.17653 .29922 
27 .83278 .19978 .83687 .17691 
28 .97938 .19978 2.84410 .05772 
29 .03210 .25649 2;19760 2.10094 
30 .23963 .25649 .73448 .68559 
31 .44715 ;25649 .34729 .41466 
32 .49907 .25649 .82231 .32619 
33 .63999 .25649 1.03385 .29501 
34 .83927 .25649 .72370 .17474 
35 .98018 25649 2.69778 .05705 
36 '03315 .30168 2.28225 2.12341 
37 .24746 .30168 .75709 .68777 
38 .46176 ;30168 .49725 .41353 
39 .51414 ;30168 .39801 31884 
40 .65081 .30168 .41337 .29272 
41 .84410 .30168 .31250 .17377 
42 ;98078 .30168 .13371 .05673 
43 .03448 ;36420 2.32885 2.15159 
44 .25733 .36420 .77401 .69081 
45 .48018 ;36420 .48895 .41008 
46 .53312 .36420 .37450 .30837 
47 .66446 .36420 .37020 .29036 
48 .85019 .36420 .23657 .17332 
49 .98153 .36420 .08003 .05685 
50 .03681 .45998 2.34367 2.16761 
51 .27476 .45998 .75853 .68688 
52 
53 

.51271 

.56667 
.45998 
.45998 

.45320 

.32740 
.40028 
.28752 

54 .68856 .45998 .32671 .28348 
55 .86096 .45998 .20066 .17167 
56 .98285 .45998 .06672 .05666 
57 .04034 .57747 2.29861 2.15077 
58 .30113 .57747 .72135 .66845 
59 .56192 .57747 .41081 .37738 
60 .61740 .57747 .27429 .,5154 
61 .72503 .57747 .29162 .26662 
62 .87724 .57747 .18130 .16513 
63 .98486 .57747 *06055 .05502 
64 .04526 .70250 2.20105 -. 08661 



65 .33782 .70250 .66596 .62825 
66 .63037 .70250 .35479 .33339 
67 .68798 .70250 .20940 .19663 
68 .77575 .70250 .24752 .23218 
69 .89988 .70250 .15850 .14847 
70, .98765 .70250 .05355 .05012 
71 ,u5154 .81999 2.04510 1.95818 
72 .38472 .81999 .58129 .55478 
73 .71789 .81999 .27160 .25849 
74 .77821 .81999 .12967 .12336 
75 .84060 .81999 .17913 .17032 
76 .92883 .81999 .12039 .11439 
77 .99122 .81999 .04138 .03930 
78 .05856 .91577 1.78441 1.71949 
79 .43710 .91577 .43052 .41351 
80 .81564 .91577 .15061 .14416 
81 .87898 .91577 .04798 .04590 
82 .91303 .91577 .08227 .07868 
83 .96117 .91577 .06083 .05815 
84 .99521 .91577 .02162 .02066 
85 .06455 .97829 1.22583 1.18523 
86 .48181 .97829 .17224 .16560 
87 .89908 .97829 .04424 .04228 
88 .96501 .97829 .00548 .00524 
89 .97485 .97829 .01201 .01147 
90 .98877 .97829 .01070 .01022 
91 .99862 .97829 .00413 .00395 

YISP CL CM CT COX CLW CMW COW 
.02990 .59Z20 -. 07638 .04034 .04249 .52105 -.05282 .03686 
.08970 .63088 -.14181 .05403 .03410 .54685 -.10411 .02852 
.14308 1.13401 -.67387 .06193 .09684 .56844 -. 15895 .02431 
.19978 1.19648 -.82983 .06942 .09805 .59004 -.22333 .02073 
.25649 1.11087 -.84433 .07576 .0796Z .6098Z -.29312 .01815 
.30168 .73380 -.44346 .08049 .02185 .62471 -.35181 .01649 
.36420 .73327 -.50984 .08716 .01504 .64387 -.43638 .01425 
.45998 .73952 -.63551 .09462 .00839 .66970 -.57211 .01129 
.57747 .74968 -. 80354 .10039 .00398 .69569 -.74509 .00805 
.70250 .75547 -.98261 .10408 .00107 .71338 -.92811 .00491 
.81999 .73914 -1.11948 .10363 -.00077 .70601 -1.06974 .00243 
.91577 .65436 -1.10122 .09265 -.00160 .62932 -1.05947 .00081 
.97829 .41195 -.73218 .05928 -.00196 .39751 -.70674 -.00059 

THE LIFT COEFFICIENT - .76694 

TOTAL INDUCED DRAG COEFFICIENT = .02816 

THE INDUCED DRAG PARAMETFR s .04787 



TOTAL PITCHING MOMENT COEFFICIENT * -.65290
 

THE COANDA LIFT COEFFICIENT, CLR .
.46587
 

THE COANDA DRAG COEFFICIENT, CDR * -1.40297
 

THE COANDA MOMENT COEFFICIENT, CMR - -.39958
 

THE LIFT COEFFICIENT FOR THF WING ALONE- .60713
 

THE INDUCED DRAG COEFFICIENT FOR THE WING ALONE- .01435
 

THE PITCHING MOMENT COEFFICIENT FOR THE WING ALONE- -.49990
 

THE INDUCED DRAG PARAFETER FOR THE WING ALONE- .03892
 

LATERAL-DIRECTIONAL STABILITY CHARACTERSTICS WITH JET ON
 

**STABILITY DERIVATIVES EVALUATED AT ALPHA - 5.000 DEG.
 

AND AT MACH NO.- 0.000,BASED ON BODY AXES*** 

CYB - -.1602586 CLB - -.1686574 CNB - .0063876 

CYP - .3305743 CLP * -.4357465 CNP - -.2673868 

CYR - .0267657 CLR - .1535234 CNR - -.0067337 

**STABILITY DERIVATIVES BASED ON STABILITY AXES*** 

CYB * -. 1602586 CLB - -.1681000 CNB - .0211058 

CYP - .3329100 CLP - -.4456530 CNP - -.2299484 

CYR - -.0020824 CLR - .1909618 CNR - .0032027 

LATERAL-DIRECTIONAL STABILITY CHARACTERSTICS WITH JET OFF
 

**STABILITY DERIVATIVES EVALUATED AT ALPHA - 5.000 DEG.
 

AND AT MACH Nf.- O.O00,BASED ON BODY AXES***
 

CYB - -.1346015 CLR - -.1653598 CNB - .005969q
 



CYP - .1397994 CLP - -.43711?? CNP - -.1398524
 

CYR " .0201641 CLR ..1430642 CNR - -.0058492
 

**STABILITY DERIVATIVES BASED ON STABILITY AXES***
 

-. 1648B388 CNB - .0204002
CYB -. 1346015 CLB -


CYP - .1415590 CLP - -.4368,374 CNP " -.1022171
 

CYR " .0079643 CLR - .1806995 CNR " -.0061295
 

U, 



Listing of Input Data Cards for Test Case 2
 

Card 

1 * NhCA TN D-777P 4 HIGH WrNG CELTAF=44 DECREES 
2 1 0 1 1 
3 
4 

0. 0. 
2 

0.14142 
1 44. 

1. 
44. 

5. -0.127 0.3175 

5 0.455 0.3663 0. 3. 0.07462 0.26Q O 1. 
6 0. 1. 1. 0.3c508 0.30508 -0.02208 -0.02208 
7 3.132 44. 0. 
8 4 3 4 5 4 
9 2 3 

10 3 2 2 0 
11 -0.127 0.07462 0. -0.127 0.07462 0.161 0.161 
12 -0.127 0.07462 0.161 -0.127 0.07462 0.3769 0.161 
13 -0.127 0.07462 0.3769 -0.127 0.07462 0.7695 0.161 
14 
15 

-0.1P7 
0.07462 

0.07462 
0.29071 

0.7695 
0. 

-0.127 
0.07462 

0.0406 
0.2566Q 

1.3462 
0.161 

- 0.161 
0.161 

16 0.07462 0.2566q 0.161 0.07462 0.21104 0.3769 0.161 
17 0.07462 0.21104 0.3769 0.07462 0.12802 0.7695 0.161 
is 0.07462 0.12802 0.7695 0.0406 0.0406 1.346? 0.161 
19 0.2q073 0.381 0. 0.25669 0.34029 0.161 0.161 
20 
21 

0.25669 
0.21104 

0.3402q
C.28F7 

0.161 
0.3769 

0.21104 
0.12802 

0.2857 
0.18642 

0.3769 
0.7695 

0.161 
0.161 

22 0.12802 0.1864? 0.7695 0.0406 0.0406 1.3462 0.161 
23 
24 -0.127 

4 
0.0746? 

7 
0.161 

3 
0.161 

2 2 4 

?5 -0.127 0.0746? 0.161 0.227 
26 -0.127 0.07462 0.3769 0.227 
27 -0.127 0.07462 0.3769 0.161 
28 0.07462 0.25669 0.261 0.161 
29 
30 

0.07462 
0.0746? 

0,25669 
0.21104 

0.161 
0.3769 

0.227 
0.227 

31 0.07462 0.21104 0.3769 0.161 
32 0.25669 0.34029 0.161 0.161 
33 0.25669 0.34029 0.161 0.227 
34 0.21104 0.2857 0.3769 0.227 
35 0.21104 0.2857 0.3769 0.161 
.6 0.34029 0.P0758 0.161 0.161 
37 0.3402q 0,807S8 0.161 0.227 
38 
39 

0.2857 
0.26r7 

0.752qq 
0.7529Q 

0.3769 
0.3769 

0.227 
0.161 

40 1 1 
41 5. 1.346P 
42 
43 -0.777 

1 
1.301 

2 
0. 

7 
0. 

12 
0.8 

1 
0. 

12 



* NASA TN 0-7778 * HIGH WING DELTAF=44 DEGREES 

1 
 0 1 1Output 
 for Test Case 2
 

XXXXXXXXXXXXXXXXXXXXXXXXX
 

CASE NUMBER - 1 

XXXXXXXXXXXXXXXXXXXXXXXXX
 

INPUT DATA
 
0.00000 0.00000 .14142 1.00000 5.00000 -.12700 .31750
 

2 1 44.00000 44.00000
 
.45500 .36630 0.00000 3.00000 .07462 .26900 0.00000 1.00000
 

0.00000 1.00000 1.00000 .30508 .30508 -.02208 -.02208
 
3.13200 44.00000 0.00000
 

4 3 4 5 5 4
 
2 3
 
3 2 2 0 0
 

-. 12700 .0746Z 0.00000 -.12700 .07462 .16100 .16100 
-.12700 .07462 .16100 -.12700 .07462 .37690 .16100 
-.12700 .07462 .37690 -.12700 .07462 .76950 .16100 
-. 12700 .07462 .76950 -.12700 .04060 1.34620 .16100 
.07462 .29073 0.00000 .07462 .25669 .16100 .16100 

H .07462 .25669 .16100 .07462 .21104 .37690 .16100 

.07462 .21104 .37690 .07462 .12802 .76950 .16100 

.07462 .12802 .76950 .04060 .04060 1.34620 .16100
 

.29073 .38100 0.00000 .25669 .34029 .16100 .16100
 

.25669 .34029 .16100 .21104 .28570 .37690 .16100
 

.?1104 .28570 .37690 .12802 .18642 .76950 .16100
 

.12802 .18642 * .76950 .04060 .04060 1.34620 .16100
 
4 7 3 2 2 4
 

-.12700 .07462 .16100 .16100
 
-.12700 .07462 .16100 .22700
 
-.12700 .07462 .37690 .22700 0
 
-.12700 .07462 .37690 .16100
 
.07462 .25669 .16100 .16100
 
.07462 .25669 .16100 .22700
 
.07462 .21104 .37690 .22700
 
.07462 .21104 .37690 .16100
 
.25669 .34029 .16100 .16100
 
.25669 .34029 .16100 .22700 C
 
.21104 .28570 .37690 .22700
 
.21104 .28570 .37690 .16100
 
.34029 .80758 .16100 .16100
 
.34029 .80758 .16100 .22700
 
.28570 .75299 .37690 .22700
 
.26570 .75299 .37690 .16100
 

1 1
 
5.00000 1.3q620
 

1 2 7 12 1 12
 



-.77700 1.30100' 0.00000 0.00000 
 .80000 0.00000
 
HALF SW- .45500E+00 CREF- .36630E+00
 

LPANELJPANEL,LWFJ

91 
 88 291
 

VORTEX ELEMENT ENDPOINT COORDINATES

xi X2 Yi Z
Y2 Z2
 
-.11349 -.11349 0.00000 .08050 .16100 .16100
 
-.02619 -.02619 0.00000 .08050 o16100 .16100
 
.06111 .06111 0.00000 .08050 .16100 .16100
 

-.11349 -. 11349 .08050 .16100 .16100 .16100
 
-.02619 -.02619 .08050 .16100 .16100 .16100
 
.06111 .06111 .08050 .16100 .16100 .16100
 

-.11349 -. 11349 .16100 .22764 .16100 .16100
 
-.02619 "-.02619 .16100 .22764 .16100 .16100
 
.06111 .06111 .16100 :22764 f.16100 .16100
 

-. 11349 -.11349 .22764 .31026 .16100 .16100
 
-.02619 -.02619 .22764 .31026 .16100 .16100
 
.06111 .06111 .31026
.22764 .16100 .16100
 

-.11349 -.11349 .31026 .37690 .16100 .16100
 
-.02619 -.02619 .31026 .37690 .16100 .16100
 
.06111 .06111 .31026 .37690 .16100 .16100
 

-.11349 -.11349 .37690 .45782 .16100 .16100
 
-.02619 
 -.02619 .37690 .45782 .16100 .16100
 
.06111 .06111 .37690 .45782 .16100 .16100
 

-.11349 -.11349 .45782 .57320 .16100 .16100
 
-.02619 -.02619 .45782 .57320 .16100 
 .16100
 
.06111 .06111 .45782 .57320 
 .16100 .16100
 

-.11349 -.11349 .57320 .68858 416100 .16100
 
-.02619 
 -.02619 .57320 .68858 .16100 .16100
 
.06111 .06111 .68858
.57320 .16100 .16100
 

-.11349 -.11349 .76950
.68658 .16100 .16100
 
-.02619 -.02619 .68858 .76950 
 .16100 .16100
 
.06111 .06111 .68858 .16100
.76950 .16100
 

-.11349 -.11396 .76950 .88836 .16100 .16100
 
-.02619 -.02970 .76950 .88836 .16100 .16100
 
.06111 .05457 .76950 .88836 .16100 .16100
 

-.11396 -.11463 .88836 1.05785 .16100 .16100
 
-.02970 -.03470 .8836 1.05785 .16100 .16100
 
.05457 .04524 .88836 1.05785 .16100 .16100
 

-.11463 -.11530 1.05785 1.22734 .16100 .16100
 
-.03470 -.03969 1.05785 1.22734 .16100 .16100
 
.04524 .03592 1.05785 1.22734 .16100 .16100
 

-.11530 -.11572 1.22734 1.33209 .16100 .16300
 
-.03969 -.04278 1.22731 1.33209 .16100 .16i00
 
.03592 .03015 1.22734 1.33209 .16100 .16100
 
.10627 .10378 0.00000 .08050 .16100 .16100
 



.25908 .24455 0.00000 .08050 .16100 .16100
 

.10378 .10128 .08050 .16100 .16100 .16100
 

.24455 .23003 .08050 .16100 .16100 .16100
 

.10128 .09922 .16100 .22764 .16100 .16100
 

.23003 .21800 .16100 .22764 .16100 .16100
 

.09922 .09666 .22764 .31026 .16100 .16100
 

.21800 .20309 .22764 .31026 .16100 .16100
 

.09666 .09460 .31026 .37690 .16100 .16100
 

.20309 .19106 .31026 .37690 .16100 .16100
 

.09460 .09209 .37690 .45782 .16100 .16100
 

.19106 .17646 .37690 .45782 .16100 .16100
 

.09209 .08852 .45782 .57320 .16100 .16100
 

.17646 .15563 .45782 .57320 .16100 .16100
 

.08852 .08495 .57320 .68858 .16100 .16100
 

.15563 .13480 .57320 .68858 .16100 .16100
 

.08495 .08244 .68858 .76950 .16100 .16100
 

.13480 .12020 .68858 .76950 .16100 .16100
 

.08244 .07382 .76950 .88836 .16100 .16100
 

.12020 .10379 .76950 .88836 .16100 .16100
 

.07382 .06152 .88836 1.05785 .16100 .16100
 

.10379 .08040 .88836 1.05785 .16100 .16100
 

.06152 .04922 1.05785 1.22734 .16100 .16100
 

.08040 .05701 1.05785 1.22734 .16100 .16100
 

.04922 .04162 1.22734 1.33209 .16100 .16100
 

.05701 .04255 1.22734 1.33209 .16100 .16100
 

.30395 .28644 0.00000 .08050 .16100 .16100
 

.36778 .34791 0.00000 .08050 .16100 .16100
 

.28644 .26893 .08050 .16100 .16100 .16100
 

.34791 .32805 .08050 .16100 .16100 .16100
 

.26893 .25444 .16100 .22764 .16100 .16100
 

.32805 .31160 .16100 .22764 .16100 .16100
 

.25444 .23647 .22764 .31026 .16100 .16100
 

.31160 .29121 .22764 .31026 .16100 .16100
 

.23647 .22197 .31026 .37690 .16100 .16100
 

.29121 .27477 .31026 .37690 .16100 .16100
 

.22197 .20437 .37690 .45782 .16100 .16100
 

.27477 .25479 .37690 .45782 .16100 .16100
 

.20437 .17927 .45782 .57320 .16100 .16100
 

.25479 .22632 .45782 .57320 .16100 .16100
 

.17927 .15417 .57320 .68858 .16100 .16100
 

.22632 .19784 .57320 .68858 .16100 .16100
 

.15417 .13657 .68d58 .75950 .16100 .16100
 

.19784 .17787 .68858 .76950 .16100 .16100
 

.13657 .11679 .76950 .88836 .16100 .16100
 

.17787 .14958 .76950 .88836 .16100 .16100
 

.11679 .08859 .88836 1.05785 .16100 .16100
 

.14958 .10923 .e8836 1.05785 .16100 .16100
 

.08859 .06038 1.05785 1.22734 .16100 .16100
 

.10923 .06889 1.05785 1.22734 .16100 .16100
 



.06038 .04295 1.2 734 1.33209 .161o0 .16100
 

.06889 .04396 1.22734 1.33209 .16100 .16100
 
-.11349 -. 11349 .16100 .16100 .16100 .22700
 
-.02619 -.02619 .16100 .16100 .16100 .22700
 
.06111 .06111 .16100 .16100 .16100 .22700
 

-. 11349 -.11349 .16100 .22764 .22700 .22700
 
-.02619 -.02619 .16100 .22764 .22700 .22700
 
.06111 .06111 .16100 .227o4 .22700 .22700
 

-.11349 -. 11349 .22764 .31026 .22700 .22700
 
-.02619 
 -.02619 .22764 .31026 .22700 .22700 
.06111 .06111 .22764 .31026 .22700 .22700 

-.11349 -.11349 .31026 .37690 .22700 .22700 
-. 02619 -. 02619 .31026 .37690 .22700 .22700 
.06111 .06111 .31026 .37690 .z200 .2Z700 

-.11349 -. 11349 .37690 .37690 .22700 .16100 
-.02619 - -. 02619 .37690 .37690 .22700 .16100 
.06111 .06111 .37690 .37690 .22700 .16100
 

-.11349 -. 11349 .16100 .22764 .16100 .16100
 
-.02619 -. 02619 .16100 .22764 .16100 .16100
 
.06111 .06111 .16100 .22764 .16100 .16100
 

-. 11349 -.11349 .22764 .31026 .16100 .16100
 
-.02619 -. 02619 .22764 .31026 .16100 .16100
 
.06111 .06111 .22764 .31026 .16100 .16100
 

-.11349 -. 11349 .31026 .37690 .16100 .16100
 
-. 02619 -.02619 .31026 .37690 .16100 .16100
 
.06111 .06111 .31026 .37690 .16100 .16100
 
.10128 .10128 .16100 .16100 .16100 .22700
 
.23003 .23003 .16100 .16100 .16100 .22700
 
.10128 .09922 .16100 .22764 .22700 .22700 

.23003 .21800 .16100 .22764 .22700 .22700
 
.09922 .09666 .22764 .31026 .22700 .22700
 
.21800 .20309 .22764 .31026 .22700 .22700
•0q666 .09460 .31026 .37690 .22700 .22700
 
.20309 .19106 .31026 .37690 .22700 .22700
 
.09460 .09460 .37690 .37690 .22700 .16100
 
.19106 .19106 .37690 .37690 .22700 .16100
 
.10128 .09922 .16100 .22764 .16100 .16100
 
.23003 .21800 .16100 .22764 .16100 .16100
 
.09922 .09666 .22764 .31026 .16100 .16100
 
.21800 .20309 .22764 .31026 .16100 .16100
 
.09666 .09460 .31026 .37690 .16100 .16100
 
.20309 .19106 .31026 .37690 .16100 .16100
 
.26893 .26893 .16100 .16100 .16100 .22700
 
.32805 .32805 .16100 .16100 .16100 .22700
 
.26893 .25444 .16100 .22764 .22700 .22700
 
.32805 .31160 .16100 .22764 .22700 .22700
 
.25444 .23647 .22764 .31026 .22700 .22700
 
.31160 .29121 .22764 .31026 .22700 .22700
 
.23647 .22197 .31026 .37690 .22700 .22700
 

0 



.29121 .27477 .31026 .37690 .22700 .22700
 

.22197 .22197 .37690 .37690 .22700 .16100
 

.27477 .27477 .37690 .37690 .22700 .16100
 

.26893 .25444 .16100 .22764 .16100 .16100
 

.32805 .31160 .16100 .22764 .16100 .16100
 

.25444 .23647 .22764 .31026 .16100 .16100
 

.31160 .29121 .22764 .31026 .16100 .16100
 

.23647 .22197 .31026 -1"'o -6100 .16100
 

.29121 .27477 .31026 .37690 .16100 .16100
 

.35808 .35808 .16100 .16100 .16100 .22700
 

.48452 .48452 .16100 .16100 .16100 .22700
 

.66335 .66335 .16100 .16100 .16100 .22700
 

.78979 .76979 .16100 .16100 .16100 .22700
 

.35808 .34123 .16100 .22764 .22700 .22700
 

.48452 .46767 .16100 .22764 .22700 .22700
 

.66335 .64650 .16100 2276A -22700 .22700
 

.78979 .77295 .16100 .22764 .22700 .22700
 

.34123 .32033 .22764 .31026 .22700 .22700
 

.46767 .44678 .22764 .31026 .22700 .22700
 

.64650 .62561 .22764 .31026 .22700 .22700
 

.77295 .75205 .22764 .31026 .22700 .22700
 

.32033 .30349 .31026 .37690 .22700 .22700
 

.44678 .42993 .31026 .37690 .22700 .22700
 

.62561 .60876 .31026 .37690 .22700 .22700
 

.75205 .73520 .31026 .37690 .22700 .22700
 

.30349 .30349 .37690 .37690 .22700 .16100
 

.42993 .42993 .37690 .37690 .22700 .16100
 

.60876 .60876 .37690 .37690 .22700 .16100
 

.73520 .735Z0 .37690 .37690 .22700 .16100
 

.35808 .34123 .16100 .22764 .16100 .16100
 

.48452 .46767 .16100 .22764 .16100 .16100
 

.66335 .64650 .16100 .22764 .16100 .16100
 

.78979 .77295 .16100 .22764 .16100 .16100
 

.34123 .32033 *22764 .31026 .16100 .16100
 

.46767 .44678 .22764 .31026 .16100 .16100
 

.64650 .62561 .22764 .31026 .16100 .16100
 

.77295 .75205 .22764 .31026 .16100 .16100
 

.32033 .30349 .31026 .37690 .16100 .16100
 

.44678 .42993 .31026 .37690 .16100 .16100
 

.62561 .60876 .31026 .37690 .16100 .16100
 

.75205 .73520 .31026 .37690 .16100 .16100
 

CONTROL POINT COORDINATES-


XCP YCP ZCP XCP YCP ZCP 
-.07660 .04025 .16100 .02421 .04025 .16100
 
.07462 .04025 .16100 -.07660 .12075 .16100
 
.02421 .12075 .16100 .07462 .12075 .16100
 

-.07660 .19262 .16100 .02421 .19262 .16100
 



.07462 .19262 .16100 -.07660 .26895 .16100 

.02421 .26895 .16100 .07462 .26895 .16100 
-.07'660 .34528 .16100. .02421 .34528 .16100 
.07462 .34528 .16100 -.07660 .41439 .16100 
.02421 .41439 .16100 .07 62 .41439 .16100 

-.07660 .51254 .16100 .02421 .51254 .16100 
.07462 .51254 .16100 -.07660 .63,386 .16100 
.02421 .63386 .16100 .07'62 .63386 .16100 

-.07660 .73201 .16100 .02421 .73201 .16100 
.07462 .73201 .16100 -.07741 .82457 .16100 
.02178 .82457 .16100 .07137 .82457 .16100 

-.07953 .96874 .16100 .01540 .96874 .16100 
.06287 .96874 .16100 -.08216 1.14696 .16100 
.00752 1.14696 .161,00 .05235 1.14696 .16100 

-.08429 1.29113 .16100 .00114 1.29113 .16100 
.04385 1.29113 .16100 .17842 .04025 .16100 
.28222 .04025 .16100 .116991 12075 .16100 
.26520 .12075 .16100 .16231 .19262 .16100 
.25000 .19262 .16100 .15424 .26895 .16100 
.23387 .26895 .16100 .14617 .34528 .16100 
.Z1773 
.20311 

.34528 

.41439 
.16100 
.16100 

.13887 

.12849 
.41439 
.51254 

.V61'00 

.16100 

g 
.18236 
.15670 

.51254 

.63386 
.16100 
.16100 

.1-1566 

.10528 
.63386 
.73201 

.16100 

.16100 
.13595 .73201 .16100 .09552 .82457 .16100 
.11967 .82457 .1'6100 .08034 .96874 .16100 
.09782 .96874 .16100 .06158 1.14696 .16100 
.07080 1.14696 .16100 .04'640 1.291'3 .16100 
.04895 1.29113 .161.00 .32652 .04025 .16100' 
.37082 .04025 .16100 .30783 .12075 .16100 
.35047 .12075 .16100 .2"115 .19262 .16100 
.33230 .19262 .16100 .27343 .26895 .161'00 
.31300 .26895 .161'00 .25571 .34528 .16100 
.293'69 .34528 .16100 .23967 .41439 .16100 
.17622 .41439 .16100 .21688 .51254 .16100 
.25140 .51254 .16100 .18871 .63386 .16100 
.22072 .63386 .16100 .16592 .73201 .16100 
.19590 .73201 .16100 .14608 .82457 .16100 
.17250 .824i7 .16100 .11693 .96874 .16100 
.13604 .96874 .16100 .08089 1.1'4696 .16100 
.09098 1,14696 .16100 .05174 1.29113 .16100 
.05452 1.29113 .16100 -.07660 .16100 .19400 
.02421 .16100 .19400 .07462 .16100 .19400 

-.07660 .19262 .22700 .02421 .19262 .22700 
.07462 .19262 .22700 -.07660 .26895 .22700 
.02421 .26895 .22700 .07452 .26895 .22700 

-.07660 .34528 .22700 .02421 .34528 .22700 
.07462 .34528 .22700 -.07660 .37690 .19400 
.02421 .37690 .19400 .07462 .37690 .19400 



-.07660 .19262 .16100 .02421 .19262 .16100
 
.07462 .19262 .16100 -.07660 .26895 .16100
 
.02421 .26895 .16100 .07462 .26895 .16100
 

-. 07660 .34528 .16100 .02421 .34528 .16100
 
.07462 .34528 .16100 .16565 .16100 .19400
 
.25669 .16100 .19400 .16231 .19262 .22700
 
.25000 .19262 22700 .15424 .26895 .22700
 
.23387 .26895 .22700 .14617 .34528 .22700
 
.21773 .34528 .22700 .14283 .37690 .19400
 
.21104 .37690 .19400 .16231 .19262 .16100
 
.25000 .19262 .16100 .15424 .26895 .16100
 
.23387 .26895 .16100 .14617 .34528 .16100
 
.21773 .34528 .16100 .29849 .16100 .19400
 
.34029 .16100 .19400 .29115 .19262 .22700
 
.33230 .19262 .22700 .27343 .26895 .22790
 
.31300 .26895 .22700 .25571 .34528 .22700
 
.29369 .34528 .22700 .24837 .37690 .19400
 
.28570 .37690 .19400 .29115 .19262 .16100
 
.33230 .19262 .16100 .27343 .26895 .16100
 
.31300 .26895 .16100 .25571 .34528 .16100
 
.29369 .34528 .16100 .40872 .16100 .19400
 
.57393 .16100 .19400 .73915 .16100 .19400
 
.80758 .16100 .19400 .40073 .19262 .22700
 
.56594 .19262 .22700 .73115 .19262 .22700
 
.79959 .19262 .22700 .38143 .26895 .22700
 
.54664 .26895 .22700 .7118 .26895 .22700
 
.78029 .26895 .22700 .36213 .34528 .22700
 
.52734 .34528 .22700 .69255 .34528 .22700
 
.76098 .34528 .22700 .35413 .37690 .19400
 
.51934 .37690 .19400 .68456 .37690 .19400
 
.75299 .37690 .19400 .40073 .19262 .16100
 
.56594 .19262 .16100 .73115 .19262 .16100
 
.79959 .19262 .16100 .38143 .26895 .16100
 
.54664 .26895 .16100 .71185 .26895 .16100
 
.78029 .26895 .16100 .36213 .34528 .16100
 
.52734 .34528 .16100 .69255 .34528 .16100
 
.76098 .34528 .16100
 

xxxxxXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXX
 

ALPHA - 5.000 DEGREES
 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
 

VORTEX XV YV CP CPW
 
1 .02713 .02990 6.45517 5.Z6487
 
2 .20250 .02990 2.58683 2.03702
 
3 .37787 .02990 .21658 -.01165
 
4 .46607 .02990 -1.04294 -1.16843
 



5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

.76095 .02990 -2.86361 -2.70494 
6 .84808 .02990 -1.76723 -1.66788 
7 .97394 .02990 -.69773 -.67130 
8 .02829 .08970 5.11607 4.30027 
9 .21113 .08970 2,26819 1.87297 

.39398 .08970 .85439 - .62040 
11 .48072 .08970 .59620 .29744 
12 .76296 .08970 -.40015 -.60151 
13 .84757 .08970 -. 39319 -.54201 
14 .97385 .08970 -. 17198 -.31581 

.02941 .14308 4.54496 4.09463 
16 .21949 .14308 2.02398 1.79930 
17 .40957 .14308 .78674 .92512 
18 .49490 .14308 8.80496 .95026 
19 .76491 .14308 22.41063 1.41893 

.84707 .14308 25.90014 1.22816 
21 .97376 .14308 -3.17332 .17137 
22 .03070 ;19978 4.46712 4.11760 
23 .22912 .19978 1.95459 1.79600 
24 .42754 .19978 .92968 1.12441 

.51124 .19978 7.46008 1.29494 
26 .76715 .19978 31.59883 225879 
27 .84649 .19978 30.23885 1.90504 
28 .97366 .19978 2.71523 .49384 
29 .03210 .25649 4.51368 4.18044 

.23963 .25649 1.96195 1.81741 
31 .44715 .25649 1.07803 1.24837 
32 .52907 .25649 17.33984 1.44848 
33 
34 

.76960 

.84586 
.25649 
.25649 

25.82381 
27.83594 

2.55575 
2.17008 

.97355 .25649 1.60166 .62556 
36 
37 

.03350 

.25001 
.30782 
.30782 

4.69317 
2.01848 

4.21241 
1.82692 

38 .46653 .30782 1.45124 1.33375 
39 .54669 .30782 1.68675 1.52888 

.77202 .30782 3.13786 2.69362 
41 .84524 .30782 2.69427 2.30851 
42 .97345 .30782 .89984 .68278 
43 .03569 .38073 4.65012 4.19547 
44 .26641 .38073 1.99960 1.80659 

.49713 .38073 1.57716 1.42301 
46 .57452 .38073 1.74567 1.58101 
47 
48 

.77585 

.84426 
.38073 
.38073 

2.96308 
2.57902 

2.79088 
2.43865 

49 .97328 .38073 .79890 .71982 
.03884 .47085 4.42174 4.43568 

51 
52 

.28992 

.54099 
.47085 
.47085 

1.84814 
156700 

1,69152 
1.45320 

53 .61440 .47085 1.63S13 1.53371 



54 .78132 .47085 2.88119 2.79312 
55 .84Z86 .47085 2.60810 2.53644 
56 .97304 .47085 .75662 .72061 
57 .04183 .54376 4.10537 3.77962 
58 .31220 .54376 1.61488 1.48926 
59 .58258 .54376 1.37908 1.29320 
60 .65)22 .54376 1.35050 1.28005 
61 .78652 .54376 2.59415 2.53494 
62 .84152 .5b476 2.47283 2.42160 
63 .97281 .54376 .65539 .63140 
64 .04437 .61252 3.81114 3.53254 
65 .33118 .61252 1.37854 1.27556 
66 .61796 .61252 .92115 .85488 
67 .68597 .61252 .71192 .66205 
68 .80001 .61252 .64592 .60285 
69 .84946 .61252 .58585 .54746 
70 .97417 .61252 .26522 .24804 
71 .04835 .71961 3.34555 3.12974 
72 .36091 .71961 1.08003 1.00476 
73 .67346 .71961 .59600 .55151 
74 .74127 .71961 .39475 .36493 
75 .83523 .71961 .35244 .32541 
76 .87597 .71961 .31146 .28741 
77 .97872 .71961 .13549 .12486 
78 .05512 .85199 2.70611 2.55803 
79 .41140 .85199 .77597 .72855 
80 .76768 .85199 .36141 .33716 
81 .83520 .85199 .18410 .17155 
82 .89504 .85199 .19106 .17787 
83 .92099 .85199 .17182 .15990 
84 .98644 .85199 .07619 .07083 
85 .06305 .95909 1.78450 1.69932 
86 .47059 .95909 .40301 .38045 
87 .87814 .95909 .14467 .13550 
88 .94530 .95909 .03553 .03324 
89 .96516 .95909 .04930 .04611 
90 .97378 .95909 .04728 .0442Z 
91 .99550 .95909 .02319 .02168 

7/sP 
.02990 

CL 
.06521 

CM 
.97007 

CT 
.30614 

COI 
-.45001 

CLW 
-.16356 

Cmw 
.89981 

COW 
-.35711 

.08970 1.10815 .25947 .20211 -.14922 .77873 .30056 -.11757 

.14308 8.92702 -4.13543 .18140 2.74971 1.54133 -. 14046 .113Z7 

.19978 10.79594 -5.16229 .18311 3.77647 1.87790 -.26591 .22670 

.25649 10.96797 -4.35972 .19303 3.55123 2.01911 -.26817 .26300 

.30782 2.34984 -.28892 .20222 .30453 Z.08796 -. 24028 .27703 

.38073 2.32245 -. 18776 .20793 .27663 2.12583 -.18145 .28566 

.47085 2.21843 -.08825 .19903 .26979 2.07045 -.09594 .28755 

.54376 1.96969 .00128 .17938 .24127 1.86900 -. 00997 .25816 



.61252 

.71961 

.85199 

.95909 

1.46748 
1.21646 
1.00680 
.66877 

.15359 
.19455 
.20252 
.15751 

.15888 

.12553 

.08248 

.02960 

-.04501 
-.04210 
-.01632 
.01211 

1.36321 
1.13545 
.94933 
.63512 

.14188 

.18225 

.19141 

.14986 

-.0265Z 
-.02BB6 
-.00891 
.01422 

THE LIFT COEFFICIENT 3.13778 

TOTAL INDUCED DRAG COEFFICIENT - .7uO47 

THE INDUCED DRAG PARAMETER - .07114 

TOTAL PITCHING MOMENT COEFFICIENT - -.80898 

THE COANDA LIFT COEFFICIENT, CLR - 2.36375 

THE COANDA DRAG COEFFICIENT, CDR - -1.51185 

THE COANDA MOMENT COEFFICIENT, CMR - -1.38906 

THE LIFT COEFFICIENT FOR THE WING AL0NE- 1.34306 

THE INDUCED DRAG COEFFICIENT FOR THE WING ALONE- .08235 

THE PITCHING MOMENT COEFFICIENT FOR THE WING ALONE- .05775 

THE INDUCED DRAG PARAMETER FOR THE WING ALONE- .04565 

***FUSELAGE AERODYNAMIC CHARACTERISTICS ARE GIVEN BELOW*** 

***JET-ON CDNFIGURATION*** 

TOTAL PRESSURE LOADING AT EACH X-STATIDN, BASED ON LOCAL RADIUS 

X/L 
-.36964 
-.33586 
-.27059 
-.17830 
-.06526 
.06082 
.19135 
.31742 
.43046 
.52276 
.58802 
.62181 

RADIUS 
.02653 
.07697 
.11957 
.14928 
.16099 
.16100 
.15954 
.13443 
.10702 
.07778 
.04721 
.01583 

LOADING 
.21615 
.67853 
.50266 
.47310 

-1.49061 
2.65183 
-. 61928 
-.39553 
-.51522 
.32348 

-5.22526 
44.70392 

2 

C! 

THE FUSELAGE POTENTIAL LIFT COEFFICIEI* .04924
 



.05072
THE FUSELAGE POTFNTIAL MOMENT COEFFICIENT .


***JET-OFF CONFIGURATION***
 

TOTAL PRESSURE LOADING AT EACH X-STATION, BASED ON LOCAL RADIUS
 

XIL RADIUS LqADINS
 
-.36964 .02653 .20605
 
-.33586 .07697 .62975
 
-.27059 .11957 .45493
 
-.17830 .14928 .42110
 
-.06526 .16099 -1.27505
 
.06082 .16100 2.56220
 
.19135 .15954 -.58646
 
.31742 .13443 -.45178
 
.43046 .10702 -.57759
 
.52276 .07778 .15781
 
.58802 .04721 -4.78707
 
.62181 .01583 39.167?3
 

.04958
THE FUShLAGE POTENTIAL LIFT COEFFICIENT .


THE FUSELAGE POTENTIAL MOMENT COEFFICIENT .06851.


LATERAL-DIRECTIONAL STABILITY CHARACTERSTICS WITH JET ON
 

**STABILITY DERIATIVES EVALUATED AT AL'HA - 5.000 DEG.
 
0
0 0

AND AT MACH NO.- O.000,BASED 04 BODY AXES*** 


CYB - -.9966898 CLB - -. 1454903 CNB - -.0910089 


CYP - -.0713625 CLP - -.4520823 CNP - -.2964079 

CYR .2470868 CLQ - e089370 CNR - -.0132019
 

**STABILITY DERIVATIVES, BASED ON STABILITY AXES***
 

CYB - -.9966898 CLt . -.1534323 CN8 - -. )783124
 

CYP - -.0498001 CLP - -.4584427 CNP - -.2481083
 

CYR - .2533144 CLR - .2472365 CNR, -.0064413
 



LATERAL-DIRECTIONAL STABILITY CHARACTERSTICS WITH JET OFF
 

**STABILITY DERIVATIVES EVALUATED AT ALPHA 
- 5.000 DEG.
 

AND AT MACH NO.- O.O00PBASED ON BODY AXES*** 

CYB a -.3479661 CLO - -.1597114 CNB - -.0846101 

CYP - -.0824657 CLP - -.4609142 CNP - -.1630398
 

CYR - .0980542 CLR - .1661150 CNR - -.0044682
 

**STABILITY DERIVATIVES BASED ON STABILITY AXES***
 

CYB - -.3479661 
CLB - -.1670951 CNB * -.0706726 

CYP a -.0739089 CLP * -.4606458 CNP * -.1232073 

CYR - .1052507 CLR - .2059474 CNR * -.0047366 



Listing of Input Data Cards for Test Case 3 

Card 

S**4* 

3 

4 
F 
6 
7 
P 

TFFT CAFF 3, 
1 

0.4 1.0o3 

1 1 
17,97q7 2.94 
3.6 0. 

.4 

OVFP-WTNQ ILWTNC 
I1 

0,4106 0.85914 

0. 
O. 0. 
0. 0. 

. 

* 
1 

2, 

-I.qq 
0*

7 
7 

0.01386 

2.01P, 
n. 

3,fl8396 

0.381 
0O 

0,254 

q 
10 
11 
1? 
13 
14 
]5 
16 
17 

-1.5147 
-0.?RPP 
0.16z7 

-1.2qq 
-O.PAPo4 
2.96356 

4 
2.472 
P.962=6 
3.P0436? 

3 
-O.2PPP4 
2.963r6 
6.? 1 0=6 

1 

0 
0.741 
1.77P 
.286 

r 
1.77P 
1.77P 
1.77P 

n 

0 0 
-0.'8P84 
0.3165T 
2.855 

? a 
-1.299 
0.3169i7 
3,20436 

2,963E6 
2.20436 
4.214 

0.116F7 
3.20436 
6.45676 

0 

1,77A 
2.2A6 
4.416 

5 
?.PP6 
P.2P6 
2.2R6 

0,671 
0.671 
0.671 

19 
20 
21 
2? 
'P3 
P4 

-7. 
-7. 
3.4 
n. 
0.;44 

1 
9. 
-6.2 
5. 
Q.1]4 
0.P47 

? 
1. 
-9.4 
A.6 
n.161 
nA7n 

7 
1?. 
-4.6 
9. 
0.5?p 
1.444 

1? 
1. 
-3. 

0.77P 

1 
0. 
-1.4 

0.917 

12 

0.2 

0.993 

I.A 

1. 



*** TEST CASE 3, OVER-WING BLOWING *** 

1 0 1 1 
Output for Test Case 3 

xxxxxxxxxxxxxxxxxxxxxxxxx 

CASE NUMBER - 1 

xxxxxxxxxxxxxxxxxxxxxxxxX 

INPUT DATA 
.40000 1.00300 .43026 .85914 2.00000 .01386 3.08396 

1 1 0.00000 
12.97970 2.94000 0.00000 0.00000 -1.29900 2.03200 .38100 .25400 
3.60000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

THE COMPUTED JET ENTRAINMENT ARE AS FOLLOWS 

XJET RJET O/DX 
10.76626 2.37532 .03114 
12.01626 2.37532 .03114 
14.51626 2.37905 .03104 
17.01626 2.41896 .03000 
19.51626 2.50324 .02793 
22.01626 2.61298 .02547 
24.51626 2.73386 .02302 
27.01626 2.85818 .02U77 
29.51626 2.98203 .01876 
32.01626 3.10350 .01700 
34.51626 3.22167 .01545 
37.01626 3.33617 .01410 
39.51626 3.44692 .01292 
42.01626 3.55396 .01188 
44.51626 3.65744 .01096 
47.01626 3.75751 .01015 
49.51626 3.85436 .00943 0 
52.01626 3.94818 .ooa7 
54.51626 4.03915 .00820 
57.01626 4.12742 .00767 
59.51626 4.21317 .00720 
62.01626 4.29654 .00677 
64.51626 4.37767 .00638 
67.01626 4.45669 .00603 
69.51626 4.53372 .00570 
72.01626 4.60886 .00541 
74.51626 4.6B222 .00513 
77.01626 4.75355 .00498 
79.51626 4.82394 .00465 
82.01626 4.89216 .00443 
84.51626 4.95926 .00423 

3 5 3 7 3 



2 
4 0 0 

-1.52470 2.47200 .74100 
-.28884 2.96356 1.77800 
.31657 3.20436 2.28600 

3 5 3 
-1.29900 -.28884 1.77800 
-.28384 2.96356 1.77800 
2.96356 6.21596 1.77800 

1 0 
O.O00OO 4.41600 

1 2 7 
-7.00000 9.00000 1.00000 
-7.00000 -6.20000 -5.40000 
3.40000 5.00000 6.60000 
0.00000 . .19400 .36100 
.94400 .84700 .70800 

HALF SW- .12980E+02 

0 0 
-.28884 2.96356 1.77800 
.31657 3.20436 2.28600 

2.85500 4.21400 4.41600 
4 5 

-1.29900 .31657 2.28600 
.31657 3.20436 2.28600 

3.20436 6.45676 2.28600 

12 1 12 
12.00000 1.00000 0.00000 
-4.60000 -3.00000 -1.40000 
9.00000 
.52300  .77800 .91700 
.44400 

CREF- .29400E+O 

.67100 

.67100 

.67100 

.20000 

.99300 

1.80000 

1.00000 

LPANELPJPANELLWFJ
48 72 216 

XXXXXXXXXXXXXXXXXXXXX) XXXXXXXXXXXXXXXXXXXXXXXXXXX 

A RECTANGULAR JET WITH LATERAL EXTENT EQUAL 
TO THE EQUIVALENT JET DIAMETER IS USED FOR 
INTERACTION COMPUTATION 

NOTE. CHECK WHETHER THE WING IS IMMERSED IN THE JET 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

THE EQUIVALENT JET PROPERTIES ARE EVALUATED AT 1.54891 

THE EQUIVALENT JET RADIUS IS .49329 

THE VELOCITY RATIO OF THE EQUIVALENT JETV IVJIS .66254 

VORTEX ELEMENT ENDPOINT COORDINATES-

XI 
-1.37258 
-.29109 
1.23839 
2.31988 

-1.18113 
-.13157 
1.35274 
2.40231 

X2 
-1.18113 
-.13157 
1.35274 
2.40231 
-.90814 
.09589 

1.51581 
2.51984 

YI 
.74100 
.74100 
.74100 
.74106 
.90541 
;.90541 
.90541 
.90541 

Y21 
.90541 
.9054,1 
.90541 
.90541 

1.13985 
1.139B5 
1.13985 
1,13985 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

22 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 



-. 90814 -.63515 1.13985 1.37429 .67100 .67100
 
.09589 .32335 1.13985 1.37429 .67100 .67100
 

1.51581 1.67888 1.13985 1.37429 .67100 .67100
 
2.51984 2.63738 1.13985 1.37429 .67100 .67100
 
-.63515 -.44370 1.37429 1.53871 .67100 .67100
 
.32335 .48287 1.37429 1.53871 .67100 .67100
 

1.67888 1.79324 1.37429 1.53871 .67100 .67100
 
2.63738 2.71961 1.37429 1.53871 .67100 .67100
 
-.44370 .13071 1.53871 2.03200 .67100 .67100
 
.48287 .96147 1.53871 2.03200 .67100 .67100
 

1.79324 2.13635 1.53871 2.03200 .67100 .67100
 
2.71981 2.96711 1.53871 2.03200 .67100 .67100
 
.13071 .70512 2.03200 2.52529 .67100 .67100
 
.96147 1.44008 2.03200 2.52529 .67100 .67100
 

2.13635 2.47946 2.03200 2.52529 .67100 .67100
 
2.96711 3.21442 2.03200 2.52529 .67100 .67100
 
.70512 .94528 2.52529 2.73154 .67100 .67100
 

1.44008 1.64018 2.52529 2.73154 .67100 .67100
 
2.47946 2.62292 2.52529 2.73154 .67100 .67100
 
3.21442 3.31781 2.52529 2.73154 .67100 .67100
 
.94528 1.32830 2.73154 3.06047 .67100 .67100
 

1.64018 1.95932 2.73154 3.06047 .67100 .67100
 
2.62292 2.85170 2.73154 3.06047 .67100 .67100
 
3.31781 3.48272 2.73154 3.06047 .67100 .67100
 
1.32830 1.80592 3.06047 3.47065 .67100 .67100
 
1.95932 2.35727 3.06047 3.47065 .67100 .67100
 
2.85170 3.13700 3.06047 3.47065 .67100 .67100
 
3.48272 3.68835 3.06047 3.47065 .67100 .67100
 
1.80592 2.28354 3.47065 3.88082 .67100 .67100
 
2.35727 2.75523 3.47065 3.88082 .67100 .67100
 
3.13700 3.42229 3.47065 3.88082 .67100 .67100
 
3.68835 3.89398 3.47065 3.88082 .67100 .67100
 
2.28354 2.66656 3.88082 4.20975 .67100 .67100
 
2.75523 3.07436 3.88082 4.20975 .67100 .67100
 
3.42229 3.65108 3.88082 4.20975 .67100 .67100
 
3.89398 4.05888 3.88082 4.20975 .67100 .67100
 
2.66656 2.87912 4.20975 4.39230 .67100 .67100
 
3.07436 3.25147 4.20975 4.39230 .67100 .67100
 
3.65108 3.77805 4.20975 4.39230 .67100 .67100
 
4.05888 4.15039 4.20975 4.39230 .67100 .67100
 

-1.25044 -1.25044 1.53871 1.53871 .67100 1.44587
 
-.93651 -.93651 1.53871 1.53871 .67100 1.44587
 
-.62258 -.62258 1.53871 1.53871 .67100 1.44587
 

-1.25044 -1.21105 1.53871 2.03200 1.44587 1.44587
 
-.93651 -.64257 1.53871 2.03200 1.44587 1.44587
 
-.62258 -.07408 1.53871 2.03200 1.44597 1.44587
 

-1.21105 -1.17167 ?.03200 2.52529 1.44587 1.44587
 
-.64257 -.34863 2.03200 2.52529 1.44587 1.44587
 
-.07408 .47442 2.33200 2.52529 1.44537 1.44587
 



-1.17167 -1.17167 2.52529 2.52529 1.44587 .67100 
-.34863 -.34863 2.52529 2.52529 1.44587 .67100 
.47442 .47442 2.52529 2.52529 1.44587 .67100 

-1.25044 -1.21105 1.53871 2.03200 .67100 .67100 
-.93651 -.64257 1.53871 2.03200 .67100 .67100 
-.62258 -.07408 1.53871 2.03200 .67100 .67100 

-1.21105 -1.17167 2.03200 2.52529 .67100 .67100 
-.64Z57 -.34863 2.03200 2.52529 .67100 .67100 
-.07408 .47442 2.03200 2.525Z9 .67100 .67130 
-.44370 -.44370 1.53871 1.53871 .67100 1.44587 
.48287 .48287 1.53871 1.53871 .67100 1.44587 

1.79324 1.79324 1.53871 1.53871 .67100 1.44587 
2.71981 2.71981 1.53871 1.53871 .67100 1.44587 
-.44370 .13071 1.53871 2.03200 1.44587 1.44587 
.48287 .96148 1.53871 2.03200 1.44587 1.44587 
1.79324 2.13635 1.53871 2.03200 1.44587 1.44587 
2.71981 2.96711 1.53871 2.03200 1.44587 1.44587 
.13071 .70512 2.03200 2.52529 1.44587 1.44587 
.96148 1.44008 2.03200 2.52529 1.44587 1.44587 

2.13635 2.47946 2.03200 2.52529 1.44587 1.44587 
2.96711 3.21442 2.03200 2.52529 1.44587 1.44587 
.70512 .70512 2.52529 2.52529 1.44587 .67100 

1.44008 1.44008 2.52529 2.52529 1.44587 .67100 
2.47946 2.47946 2.52529 2.52529 1.44587 .67100 
3.21442 3.21442 2.52529 2.52529 1.44587 .67100 
-.44370 .13071 1.53871 2.03200 .67100 .67100 
.48287 .96148 1.53871 2.03200 .67100 .67100 

1.79324 2.13635 1.53871 2.03200 .67100 .67100 
2.71981 2.96711 1.53871 2.03200 .67100 .67100 
.13071 .70512 2.03200 2.52529 .67100 .67100 
.96148 1.44008 2.03200 2.52529 .67100 .67100 

2.13635 2.47946 2.03200 2.52529 .67100 .67100 
2.96711 3.21442 2.03200 2.52529 .67100 .67100 
2.2972 2.92972 1.53871 1.53871 .67100 1.44587 
3.52047 3.52047 1.53871 1.53871 .67100 1.44587 
4.47633 4.47633 1.53871 1.53871 .67100 1.44587 
5.43219 5.43219 1.53871 1.53871 .67100 1.44587 
6.02294 6.02294 1.53871 1.53871 .67100 1.44587 
2.92972 3.16355 1.53871 2.03200 1.44537 1.44587 
3.52047 3.75430 1.53871 2.03200 1.44587 1.44587 
4.47633 4.71016 1.53871 2.03200 1.44587 1.44587 
5.43219 5.66602 1.53871 2.03200 1.44587 1.44587 
6.02294 6.25677 1.53871 2.03200 1.44587 1.44587 
3.16355 3.39738 2.03200 2.52529 1.44587 1.44587 
3.75430 3.98813 2.03200 2.52529 1.44587 1.44587 
4.71016 4.94399 2.03200 2.52529 1.44587 1.44587 
5.66602 5.89985 2.03200 2.52529 1.44587 1.44587 
6.25677 6.49060 2.03200 2.52529 1.44587 1.44587 
3.39738 3.39738 2.52529 2.52529 1.44587 .67100 



2.52529 

2.52529 

2.52529 

2.52529 

2.03200 

2.03200 

2.03200 

2.03200 

2.03200 

2.52529 

2.52529 

2.52529 

2.52529 

2.52529 


XCP 

.53709 


2.50611 

.70320 


2.60264 

.90851 


2.71949 

1.07461 

2.81402 

1.34348 

2.96704 

1.75434 

3.20087 

2.03774 

3.36217 

2.25622 

3.48651 

2.57193 

3.66618 

2.92234 

3.86561 

3.23805 

4.04528 

3.45653 

4.16962 

-.75526 

-1.04427 

-.28008 

-.09389 

-.82331 

.60175 


-.53461 


1.44587 .67100
 
1.44587 .67100
 
1.44587 .67100
 
1.44587 .67100
 
.67100 .67100
 
.67100 .67100
 
.67100 .67100
 
.67100 .67100
 
.67100 .67100
 
.67100 .67100
 
.67100 .67100
 
.67100 .67100
 
.67100 .67100
 
.67100 .67100
 

YCP zCP
 
.81717 .67100
 
.81717 .67100
 

1.01660 .67100
 
1.01660 .67100
 
1.26310 .67100
 
1.26310 .67100
 
1.46253 .67100
 
1.46253 .67100
 
1.78535 .67100
 
1.78535 .67100
 
2.27865 .67100
 
2.27865 .67100
 
2.61891 .67100
 
2.61891 .67100
 
2.88123 .67100
 
2.88123 .67100
 
3.26029 .67100
 
3.26029 .67100
 
3.68101 .67100
 
3.68101 .67100
 
4.06007 .67100
 
4.06007 .67100
 
4.32238 .67100
 
4.132238 .67100
 
1.153871 1.05843
 
1.178535 1.44587
 
1.78535 1.44587
 
2.27865 1.44587
 
2.52529 1.05843
 
2.52529 1.05843
 
1.78535 .67100
 

3.98813 3.98813 

4.94399 4.94399 

5.89985 5.89985 

6.49060 6.49060 

2.92972 3.16355 

3.52047 3.75430 

4.47633 4.71016 

5.43219 5.66602 

6.02294 6.25677 

3.16355 3.39738 

3.75430 3.98813 

4.71016 4.94399 

5.66602 5.89985 

6.25677 6.49060 


CONTROL POINT COORDINATES

2.52529 

2.52529 

2.52529 

2.52529 

1.53871 

1.53871 

1.53871 

1.53871 

1.53871 

2.03200 

2.03200 

2.03200 

2.03200 

2.03200 


XCP YCP 

-. 85662 .81717 

1.93081 .81717 

-.63991 1.01660 

2.04631 1.01660 

-.37205 1.26310 

2.18906 1.26310 

-.15534 1.46253 

2.30456 1.46253 

.19545 1.78535 


2.49151 1.78535 

.73149 2.27865 


2.77719 2.27865 

1.10124 2.61891 

2.97425 2.61891 

1.38628 2.88123 

3.12616 2.88123 

1.79818 3.26029 

3.34568 3.26029 

2.25535 3.68101 

3.58933 3.68101 

2.66725 4.06007 

3.80885 4.06007 

2.95229 4.32238 

3.96076 4.32238 


-1.11775 1.53871 

-.57402 1.53871 

-.53481 1.78535 

-.89730 2.27865 

.30781 2.27865 

.12656 2.52529 


-1.04427 1.78535 


ZCP 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 

.67100 


1.05843 

1.05843 

1.44587 

1.44587 

1.44587 

1.05843 

.67100 




-.28008 1.78535 .67100 -.89730 2.27865 .67100 
-. 09389 2.27865 .67100 .30781 2.27865 .67100 
-.07256 1.53871 1.05843 1.13806 1.53871 1.05843 
2.34868 1.53871 1.05843 2.85013 1.53871 1.05843 
.19545 1.78535 1.44587 1.34348 1.78535 1.44587 

2.49152 1.78535 1.44587 2.96705 1.78535 1.44587 
.73149 2.27865 1.44587 1.75434 2.27865 1.44587 

2.77719 2.27865 1.44587 3.20087 2.27865 1.44587 
.99950 2.52529 1.05843 1.95977 2.52529 1.05843 

2.92003 2.52529 1.05843 3.31779 2.52529 1.05843 
.19545 1.78535 .67100 1.34348 1.78535 .67100 

2.49152 1.78535 .67100 2-.96705 1.78535 .67100 
.73149 2.27865 .67100 1.75434 2.27865 .67100 

2.77719 2.27865 .67100 3.20087 2.27865 .67100 
3.16071 1.53871 1.05843 3.97381 1.53871 1.05843 
4.97885 1.53871 1.05843 5.79195 1.53871 1.05843 
6.10253 1.53871 1.05843 3.27762 1.78535 1.44587 
4.09072 1.78535 1.44587 5.09577 1.78535 1.44587 
5.90887 1.78535 1.445U7 6.21945 1.78535 1.44587 
3.51145 2.27865 1.44587 4.32455 2.27865 1.44587 
5.32960 2.27865 1.44587 6.14270 2.27865 1.44587 
6.45327 2.27865 1.44587 3.62837 2.52529 1.05643 
4.44147 2.52529 1.05843 5.44651 2.52529 1.05843 
6.25961 2.52529 1.05843 6.57019 2.52529 1.05843 
3.27762 1.78535 .67100 4.09072 1.78535 .67100 
5.09577 1.78535 .67100 5.90887 1.78535 .67100 
6.21945 1.78535 .67100 3.51145 2.27865 .67100 
4.32455 2.27865 .67100 5.32960 2.27865 .67100 
6.14270 2.27865 .67100 6.45327 2.27865 .67100 

XXXXXXKXXXYXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

ALPHA * 2.000 OEGREES 

XXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXX XXXXX x 

VORTEX XV YV CP PW 
1 .03805 .18505 .39232 t5731 
2 .30866 .18505 .10702 4o549 
3 .69134 .18505 .02094 .01441 
4 .96194 .18505 -.00581 -.00917 
5 .03805 .23021 .40380 .36237 
6 .30866 .23021 .11075 .08971 
7 .69134 .23021 .02449 .01786 
8 .96194 .23021 .00044 -.00464 
9 .03806 .286U3 .43208 .37121 

10 .30866 .28603 .11031 .09250 
11 .69134 .2u603 *O;Q99 .02307 
12 .96194 .28603 .01210 .00075 



13 .03806 

14 .36866 

15 .69134 

16 .96194 

17 .03806 

18 .30866 

19 .69134 

20 .96194 

21 .03806 

22 .30866 

23 .69134 

24 .96194 

25 .03806 

26 .30866 

27 .69134 

28 .96194 

29 .03806 

30 .30866 

31 .69134 

32 .96194 

33 .03806 

34 .30866 

35 .69134 

36 '.96194 

37 .03806 

38 .30866 

39 .69134 

40 .96194 

41 .03806 

42 .30566 

43 .69134 

44 .96194 

45 .03806 

46 .30866 

47 .69134 

48 .96194 


Y/SP CL 

.18505 .10449 

.23021 .10988 

:28603 .11773 

.33119 .12668 

.40429 .17320 

.51600 .18223 

.59305 .16032 

.65245 .15585 

.73829 .15265 

.83356 .14471 

.91940 .12160 


.33119 


.33119 


.33119 


.33119 


.40429 


.40429 


.40429 


.40429 


.51600 


.51600 


.51600 


.51600 


.59305 


.59305 


.59305 


.59305 


.65245 


.65245 


.65245' 


.65245 


.73829 


.73829 


.73829 


.73829 


.83356 


.83356 


.83356 


.83356 


.91940 


.91940 


.91940 


.91940 


.97880 


.97880 


.97880 


.97880 


CM 

.02596 

.01764 

.00643 


-.00532 

-.03712 

-.07530 

-.07853 

-.09768 

-.10386 

-.11750 

-.11239 


CT 

.00148 

.00383 

.00430 

.00603 

.00243 

.00249 

.00613 

.00569 

.00580 

.00596 

.00573 


.45889 


.10907 


.03549 


.03418 


.5847R 


.13474 


.05030 


.12117 


.54643 


.14973 


.06907 


.13q08 


.50106 


.14156 


.07043 


.05318 


.49667 


.14465 


.06809 


.02611 


.50244 


.14535 


.06019 


.01639 


.50762 


.13710 


.04659 


.01105 


.49000 


.10247 


.02685 


.00609 


.36375 


.03673 


.01096 


.00276 


CDI 

.00217 

.00001 


-. 00019 

-.00161 

.00362 

.00387 


-.00053 

-. 00025 

-. 00047 

-.C0091 

-.00149 


.37454
 

.09526
 

.02769
 

.00424
 

.38462
 

.10114
 

.03352
 

.00777
 

.39921
 

.11052
 

.04075
 

.01061
 

.41432
 

.11578
 

.04378
 

.01148
 

.42164
 

.11829
 

.04500
 

.01164
 

.43349
 

.12074
 

.04397
 

.01080
 

.44337
 

.11625
 

.03646
 

.00823
 

.43229
 

.08811
 

.02145
 

.00467
 

.32314
 

.03138
 

.00871
 

.00210
 

CLW 

.08856 

.09285 

.09788 

.10158 

.10788 

.11653 

.12195 

:12443 

.12660 

.12319 

.10534 


CMW CDW
 
.02453 .00176
 
.01716 -.00005
 
.00739 .00004
 

-.00114 .00011
 
-.01518 .00025
 
-.03816 .00032
 
-.05474 .00020
 
-.06731 .00018
 
-.08482 .00004
 
-.09953 .00453
 
-.09720 .00403
 



.97880 .07246 -.o7203 .00411 -.00158 .06338 -.06295 .00221
 

THE LIFT COEFFICIENT * .10438 

TOTAL INDUCFD DRAG COEFFICIENT .DO060
 

THE INDUCED DRAG PARAMETER - .05465
 

TOTAL PITCHING MOMENT COEFFICIENT - -.03792
 

THE LIFT COEFFICIENT WITH JET ENTRAINMENT ALONF * .08615 

THE INDUCED DRAG COEFFICIENT WITH JPT EITRAINdENT ALONE - -.00006
 

THE PITCHING MOMENT COEFFICIENT WITH JET ENTRAINMENT ALONE * -.02854 

THE LIFT COEFFICIENT FOR THE WING ALONE- .071Q2
 

THE INDUCED DRAG COEFFICIENT FIR THE WING ALONE- .00065
 

THE PITCHING MOMENT CUEFFICIENT FOR THE dING ALONE= -.02624
 

THE INDUCED DRAG PARAMETER FOR THE WING ALONE- .10407
 

***FUSELAGE AERODYNAMIC CHARACTERISTIC ARE GIVEN BELOW***
 

***JET-ON CfNFIGURATION***
 

TOTAL PRESSURE LOADING AT EACH X-STATION, BASED JN LOCAL RADIUS
 

X/L RADIUS LOADING
 
-.43322 .01871 .05259
 
-.39944 .15172 .08151
 
-. 33418 .37217 .083Q2
 
-.24188 .65P12 .04907
 
-. 12884 .86934 .01089
 
-. 00276 .98553 .01521
 
.12776 .99496 .03406
 
.25384 .90869 .00020
 
.36688 .77627 -.01669
 
.45918 .63125 .01137
 
.52444 .515u8 -.02437
 
.55822 .45209 -.09Q39
 

THE FUSELAGE POTE(,TIAL LIFT CEEFFECIENT ' .00500 

THE FUSELAGE POTENTIAL MOFET CJEFFICIENT * .00629 



***JET-OFF CONFIGURATION*
 

TOTAL PRESSURE LOADING AT EACH X-STATIUN, BASED 3N LOCAL RADIUS
 

X/L RADIUS LOADING
 
-.43322 .01871 .06775
 
-.39944 .15172 .08411
 
-.33418 .37217 .08451
 
-.24188 .65812 .06302
 
-. 12884 .86934 .01474
 
-. 00276 .98553 .01145
 
.12776 .99496 .02494
 
.25384 .90868 -.00118
 
.36688 .77627 -.01815
 
.45918 .63125 -.02539
 
.52444 .51508 --02813
 
.55822 .45208 -.04919
 

THE FUSELAGE POTENTIAL LIFT COEFFICIENT - .00699
 

THE FUSELAGE POTENTIAL MOMENT COEFFICIENT - .01236 

LATERAL-DIRECTIONAL STABILITY CHARACTERSTICS WITH 
JET ON
 

**STABILITY DERIVATIVES EVALUATED AT - DEG.ALPHA 2.000 


AND AT 4ACH NO.- .400BASED ON BODY AXES$*
 

CYB - -. 1352017 CLB - -.0793607 CNB - -.1744832 

CYP - .1402299 CLO • -.2498866 CNP - -.0601710
 

CYR - .1662392 CLR - .0556727 CNR - -.0501926
 

**STABILITY DERIVATIVES BASED ON STABILITY AXES***
 

CYB - -.1352017 CLB a -.0844513 CNB a -.1717479 

-
CYP - .1460327 
 CL3 - -.2500436 CNP -.0532004
 

CYR - .1613442 CLR - .0626434 CNR - -.0500356
 

LATERAL-DIRECTIONAL SrAEILIIY CUARACTFPSIIC. 41TH 
JET OFF
 



**STABILITY DERIVATIVES EVALUATED AT ALPHA - 2.000 DEG.
 

AND AT MACH NO.- .400, BASED ON BODY AXES***
 

CYB - -.1349120 CLR - -.0769513 CNB - -. 1746655
 

CYP " .0862469 CLP - -.2410532 CNP - -. 0355239
 

CYR - .1676378 CLR - .0579684 CNR - -.0514798
 

**STABILITY DERIVATIVES BASED ON STABILITY AXES*** 

CYB - -.1348120 CLB - -.0830483 CNB " -. 1719794 

CYP " .0920986 CLP * -.2404582 CNP " -.0289065 

CYR - .1646272 CLR - .0591857 CNR - -. 0520748 
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Computer Program Listing
 

The following is a listing of the 5,427 separate cards which
 

constitute the computer program.
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ORIGINAL PAGE IS 
Q~ VOOR QUAUT 

OVERLAY (WNGJET,0,0) LDS 10 
PROGRAM WNGJET(INPUT,OUTPUTTAPES=INPUT,TAPE6=OUTPUT.TAPEITAPE2,TLDS 20 
1APE39TAPE4,TAPE7.TAPEBTAPE9) LOS 30 

C AERODYNAMICS OF WING-JET INTERACTION LOS 40 
C BY C. EDWARD LAN OF THE UNIVERSITY OF KANSAS LOS So 
C LOS 60 
C THIS PROGRAM IS APPLICABLE TO ROTH UPPER-SURFACE-ELOWING AND OVER- LOS 70 
C WING BLOWING CONFIGURATIONS. LOS 80 
C LOS 90 
C NOTF, ROOT AND TIP CAMBER FUNCTIONS MAY BE DEFINED AS FUNCTION LOS 10 
C SURPROGRAMS ZCR(X) AND ZCT(X), RESPECTIVELY. LOS 110 
C THE ARRAY DIMENSIONS OF THIS PROGRAM RESTRICT THE NUMBER OF WING LOS 120 
C VORTICES TO PE 100 MAXIMUM AND THE TOTAL WING AND JET VORTICES TO BFLDS 130 
C 200 MAXIMUM. ALSO, CHECK THE ARRAY SIZE OF GAMMA IN SUBROUTINE LOS 140 
C "SOLUTN" PEFORE USING THE PROGRAM. LOS 150 
C LOS 160 

DIMENSION TITLE(13) LOS 170 
COMMON /SKODE/ KCODF LOS ln 
COMPON /SCHEME/ C'(2).X(10,41) Y(1O,41),SLOPE(15).XL(2,15).XTT(41),LDS 190 
IXLL(41) LOS 200 
COPMON /GEOM/ PALFSWXCP(200),YCP(200).7CP(?00),XLE(50),YLE(5O),XTLOS 210 
1E(5E),PSI(20)qCH(9S)hXV(?00)YV(100),SN(8,P),XK(200.2).YN(200.2),ZLDS 220 
2N(200.2)WIDT-(8).YCON(2 ),SWEEP(E5O),HALFB.SJ(21L,8tEX(95,2),TX(95LDS 230 
3,2),SC(160,9).SI(160,5)9LC(3) LOS 240 
COMMON /AEPO/ AN1,AM2,BlP2,CL(30),CT(30),CD(30),GAM(2,130) LOS 250 
COMMON /SOME/ NC.KWINGLATNALLWFqLWFJCHORDT(3),SNG(E)YC(S),YCNLDS 260 
1(6),WKN.PDX.MDG,NDG LOS 270 
COMMON /CONST/ NCSNCWNI(8),NSJNCJ(5),LASTMPJ'l(35),MJW(35)JLDS 280 
IPANEL,MJJ(5),NW(3) NNJNJP LOS 290 
COMMON /PARA/ ALPT.ALPCALPS.COFSrFDTHTDF LOS 300 
COMMON /JET/ PKI,XC.XJT(31),A(31).P(31) LOS 310 
COMMON /ADD/ CP(130),CM(30),BRFAK(p),SWP(P15)gCAL(30)ISYVMUVULDS 320 
1.TEMP.FCR.CAPLER.CAMLET.CAMTER.CAITETXJ*YJZJRJ.ALPCRFF.TWISTP LOS 330 
COMMON /COST/ LTOTALLPAN1,NJW(5).LPANELIFNTNLPAN2,EXIIPTIALTWLDS 340 
IISTnF(S),NFP LOS 350 
COMMON /CAMS/ ICAI IMtXT(2,11)i.C(2,11),AAM(2,1O),BBM(2,10),CCP(?LDS 360 

110)DDM(2t,0) LOS 370 
C IARY - USED IN SYSTEMC LOS 380 

DIMENSION IAPY(6) LOS 390 
DATA IARY/4*(-O)9(0).(-O)/ LOS 400 

C SYSTEMC SUPPRFSsES THE PRINTING CF KON-FATAL ERROR MESSAGES IN LOS 410 
C THE EVALUATION OF (EXP(A)), WHFN (A) IS LESS THAN (-675.84) ON LOS 420 
C CYBER-175. THIS CALL MIGHT NOT BE NEEDED FOR OTHER COMPUTING LOS 430 
C SYSTEMS. LOS 440 

CALL SYSTEMC (11S,IARY) LOS 490 
PIr3.14159265 LOS 460 
READ (5970) (TITLE(Th1I=1.13) LOS 470 
WRITF (6,80) LOS 480 
WRITE (6970) (TITLE(I),I=,13) LOS 490 

http:TITLE(Th1I=1.13


ORIGINAL PAGE 18 

OF POOR QUAI,Ifl 

WRITE (6,80) 
 LOS 500
 
NCON=1 
 LOS 510
 

C 
 LDS 520 
C ***NUNPER OF CASES TO BE RUN, GEOFTPY CODE (=I IF GEOMETRY VARIES. LDS q30
C IN THIS CASE, ALPI-A MAy ALSO RE DIFFERENT. =0 FCR THE SAME CEOpE- LOS 540 
C TRy RUT DIFFEPENT ALPHA"S) , AND SYMMETRY CODE (=0 FOP A CEKTERED LOS 550 
C JET, ANO= OTHERWISE) *a* LOS 560 
C ***LATERAL NODE SELECTOR (=n FOP SYMMETRICAL PCDE OF NOTICN, AND =1 LOS 570 
C TF LATFPAL-DIPECTIONAL DEPIVATIVFS ARE TO PE CCPUTFD) * LOS 500 
C LOS 9o
 

READ (5960) ICAFE.KCISYWLAT LOS 600
 
WRITE (6,60) ICASEKG,ISYN,LAT LOS 610
 

10 CONTINUE 
 LDS 620
 
WRITE (6,90) LOS 630
 
WPITE (6,100) NCON 
 LOS 640
 
WRITE (6,90) 
 LDS 650
 
CALL OVFRLAY (AkWNGJETI..n) LOS 660
 
Jl=LWF+1 
 LDS 670
 
CALL OVERLAY (fHWNJET,2,O) LOS 680
 
CALL OVERLAY (q-WKGJET,3,O) LOS 690
 

20 CONTINUF 
 LOS 700
 
CALL OVERLAY (6PWNGJET.4,0) LOS 710
 
CALL OVERLAY (CPWNGJET.5,O) 
 LOS 720
 
NCCK=NCCN.1 
 LOS 730
 
IF (NCGN.GT.ICASF) -C TO 40 LOS 740
 
IF (N(%FO.1) GO TO 10 
 LOS 750
 

C 
 LDS 760
 
r **OADOITIONAL AKGLFS OF ATTACK IN rFGC. TO RE CCNFUTED, TO BE PEAD INLDS 77n
 
C REHIND THE GECOETRY DATA DEFINE IN SUPPOUTINE ItGEOPTYI * LDS 780 
C LOS 790
 

RFAr (5.50) ALP 
 LOS Son
 
ALP=ALP*PI/180. 
 LOS Sin
 
ALPS=SIN(ALP) 
 LOS 820
 
ALPC=COS(ALP) 
 LOS 830
 
ALPT=ALPS/ALPC 
 LOS 840
 
DO 30 I=INCS 
 LOS 850
 
XLL(I)=ALP.(T ISTR+TWIST*YIE(I)/ALFR)*PI/IO. LOS 860
 
T=XLL(l) 
 LOS 870
 

30 XTT(I)=SIN(T)/CCS(T) LOS 880
 
WRITE (6,90) 
 LOS 890
 
WRITE (6.100) KCON 
 LOS 900
 
WRITE (6,90) LOS 910
 
GO TO 20 
 LDS 920
 

40 CONTINUE 
 LOS 930
 
STOP 
 LOS 940
 

C 
 LOS 950
 
9O FORMAT (SFI0.5) LOS 960
 
60 FORPAT (7(6X.14)) LOS 970
 
70 FOOWAT (13A6) LOS 980
 



p0 FORMAT LDS qq0
 
0 FOPRAT (1HO20X,25HXXXXXXXXXXXXXXXXXXXXXXXXX) LDSlO00
 
10 FORMAT (1HO,2FX.139CASE NUPBER =12) LDSI010
 

ENE LDSI020-

FUNCTION ZCR (X) ZCR 10
 
COMMON /CAMB/ ICAMN.P,XT(2,11).ZC(2,11),AAM(2.10),BBM(21O),CCM(2,ZCR 20
 
110),DDM(210) ZCR 30
 
IF (ICAW.EQo.) GO TO In ZCR 40
 

C 
 ZCR 50 
C *** CAMPER FUNCTION FOR THE ROOT SECTION * ZCR 60 
C ZCR 70 

IF (X.LT.O.202E) 7CR=2.6cQ*(3.*X*X-1.21*X*O.114715) ZCR a0 
IF (X.GE.O.2025) ZCR=-0.0220P ZCR 90 
GO TO 20 ZCR 1on 

10 7CR=ZCAM(1X) ZCR 110 
20 RETURN ZCR 120 

ENO 2CR 130-
FUNCTICN ZCT (X) ZCT 10 
COMMON /CAMR/ TCAWIMXT(?,11),7C(?,I1),AAM(29.0),BBM(2.10),CCM(2.ZCT 20 
110),DD(2.10) ZCT 30 
IF (ICAOM.EQ.1) GO TO 10 ZCT 40 

C ZCT 50 
C *** CAI'FR FUNCTION FOP THF TIP SFCTION * ZCT 60 
C ZCT 70
 

ZCT=ZCR(X) ZCT 80
 
GO TO 20 7CT 90
 

10 ZCT=7CAM(2,X) ZCT 100
 
R0EPTUPN ZCT 110
 
ENE ZC1 iPO-

FUNCTION ZCAP (IX) zCM 10
 
COMMON /CAPS/ CAM,WIPXT(C211).C (2.11) AAM(210),BBPM(2,1O),CCM(2.ZCM 20
 

110),DDM(2.10) ZCv 30
 
K=I ZCP 40
 

10 IF (X.GE.XT(IK].ANO.X.LT.XT(I.KI)) GO TO P0 2CM 50
 
K=K+I 7CM 60
 
IF (K.GF.IM) GO TC 30 ZCM 70
 
GO TO 10 2CM 80
 

20 SM=y-XT(TK) ZCM go
 
7CAIJ=3. *AAM (I K) P*2,*P (I tc)*SM+CCM (7K) ZCp 100
 
GO TO 50 ZCM 110
 

30 IF (X.LT.XT(I,1)) GO TO 40 ZCN 120
 
K=IM-1 ZCM 130
 
GO TO 20 ZCM 140
 

40 K=I ZCM ]5
 
GO TO 0 ZCM 160
 

90 PFTLRN ZCM 170
 
END ZCP 180-

FIJtCTION FUR (X) FUR 10
 
COMMON /FUSPAD/ IFRIFN.XFF(21),RFF(21),AAFC2O),BBF(0),CCF(20).PrFUR 2n
 

http:X.GE.XT(IK].ANO.X.LT.XT(I.KI
http:110),DDM(2.10
http:110),DD(2.10


FUR 30
1F(2n) 
IF (IFR.NE.0) GO TO 30 FUR 40 

C 
C DEFIE THE FUSELACE RADIUC AS A FUNCTION OF X * FUR 60 
C FUR 70
 

IF (X.LT.(-0.127)) CC TO 10 FUR 80
 
IF (x..T.O.3I) C- TO 20 FUR 1o
 

FU=0.161 
 FUR 100
 

GO TO 80 	 FUR 110
 
FUR 120
10 FUR=0.1E1*SQT(].-(.-(X+0.777)/O.6F1**2) 

FUR 130
GO TO PO 

FUR 140
20 FUR=0.161*90RT(1.1.0869565(X0.381)) 

FUR 150
G0 TO eO 

FUR 160
30 CONTINUE 

FUR 170
K=1 


GO TO 50 	 -FUR IPO
40 IF (x.cE.XFF(K).ANO.X.LT.XFF(K+1))

K=K+I 	 FUR 190
 

FUR 200
IF (K.CE.IFN) GO TC 60 

GO To 40 
 FUR 210
 

FUR 2?0
50 cu=y-xFF(K) 

FUR=AAF(K)*SN *3+PPF(K)*Cv**?+CCF(K)*SM+PDF(K) FUR 230
 

FUR 240
GO TO 80 

FUR 250
60 IF (X.LT.XFF(1)) GC TO 70 

FUR 260
K=IFN-I 

FUR 270
30 TO 50 

FUR 2P0
70 K=1 

FUR 290
GO TO 50 


P0 RFTURN 
 FUR 300
 
FUR 310-
END 

SLP I0
FUNCTION SLOP (X) 


20
COMMON /FUSRAD/ IFRIFN,XFF(21).RFF(C1),AAF(20),8F(20)CLF(20),tOSLP 

SLP 30
1F(2O) 


IF (IFP.NE.O) CC TO 30 SLP 40.
 
SLP So 

C * DEFINE THE DERIVATIVE OF FUSFLAGE RACIUS WITP DINENSIONAL X SLP 60
 

* 	 SLP 70C MULTIPLIFD PY RADI'S. OR, =R(DR/OX)
C 	 SLP 60
 

SLP go

IF (X.LT.(-0.127)) GC 70 10 


SLP 10o
IF (XotT.O.3e1) CO TO 20 

SLP 110
SLCP=O. 

sLP 120
O TO eo 

SLP 130
10 SLOP=0O399*(l.-(X+0.777)/0.65) 

SLP 140
IF CARS(X+O.777),LE.0.001) SLOP=O. 

SLP 150
GO TO PC 

SLP 160
20 SLCP=-0.014CP7 

SLP 170
GO TO PO 

SLP 180
30 CONTINUE 

SLP 190
K=1 

SLP 200
40 IF (X.GF.XFFK).AND.X.LT.XFF(K+I)) GO TO 50 


http:SLOP=0O399*(l.-(X+0.777)/0.65


K=K I SLP 210
 
IF (K.GP.IFN) GO TO 60 SLP 220
 
GO TO 40 SLP 230
 

S0 SM=X-XFF(K) SLP 240
 
SLOP=3.*AAF (K)*CM**2*2.*PRF(K)*SeP*CCF(K) SLP 250
 
SLCP=SLOP*FUR(X) SLP 260
 
GO TO 80 SLP 270
 

60 IF (X.LT.XFF(1)) CO TO 70 SLP 280
 
K=IFN-1 SLP P90
 
GO TO 50 SLP 300
 

70 K=1 SLP 310
 
6C TO 50 SLP 320
 

80 PETLRN SLP 330
 
ENC SLP 340-

SUPPOUTINE VWSEON (NC1,KAAA,CA) VSN 10
 

C TO SOLVE THE SIPULTANEOUq EOLATIOIS PY PUPCELL"S VFCTOR NETHOD VS 20
 
DINFNSICN AACX), CA(d), Al) VSN 30
 
NC=K*NCI VSN 40
 
SUv]=0. VSN 50
 
K]=K-1 VSK 60
 

JJ=l VSN 70
 
DO 10 J=1,K1 VSN 80
 
SUNL=SUWl AA(,J)*A(JJ) VSN go
 

10 JJ=JJ.NCI. VSN 100
 
SUNI=SUI*AA(K) VSN 110
 
O0 30 T:1,NC1 VSN 120
 
SUNM2O. VSN 130
 
JJ=I,1 VSN 140
 
00 20 J=IK1 VSK 150
 
SUN2=SUM2+AA(J)*A JJ) VSN 160
 

20 JJ=JJ+NCI+ VSN 170
 
KK=K+t VS 180
 
SIJM2=SUWP.AA(KK) VSN 190
 

'0 CA(I)=-SUM2/SUMI VSN 200
 
M=1 VSN 210
 
L=0 VSN 220
 
KNC=(K-1)*NC1 VSN 230
 
DO 6n I=,NC VSN 240
 
IF (I.GT.KNC) GO TO 50 VSN 250
 
MM=(M-1)*NCI+1 VSN ?60
 
IF (I.FQ.M) G0 TC 70 VSN 270
 

40 KK=KK.1 VSN 280
 
IL=I+L VSN 290
 
A(I)=CA(KK)*BASE+A(IL) VSN 300
 
GO TO 60 VSN 310
 

So IIT=T-KNC VSN 320
 
A(I)=CA(II) VSN 330
 

60 CONTINUE VSN 340
 
60 TO PO VSN 350
 



offlINALPAGFI IS
 
70 


pO 


C 


10 


TT=MM+P-1 VSN 360
 
BASE=A(II) VSN 370
 
KK=O VSN 380
 
L=L I VSN 3q0

M=tA+, VSN 400
 

GO TO 40 VSN 410
 
CONTINUE VSN 420
 

RETURN VSN 430
 
ENE VSN 44n-

SUPROUTTNF INTEG (F*NN.LJ.T7.IJ,P.TP) TNT 10
 
TO tAKE REFINEr INTEGRATION FOP INDUCED TANGENTIAL VELOCITIES TNT 20
 
COPPON /GEOM/ PALFSWXCP(200),YCP(200),ZCP(200).XLE(SO)YLE(50)XTINT 30
 
1E(5O).PSIr20)C(95),XV(2nO)YV(100),SN(S.8),XN(200,2),YK(200,2)97NT 40
 
2N(200,2)WIDTH(P)YCON(25).SWEEP(50),HALF2,9J(21.),EX(95.2),TX(9g6NT 50
 
3q2),SC(160t5),SI(l60,5).LC(3) TNT 60
 
PI=3.14159265 TNT 70
 
J=LJ+1 TNT 80
 
JJ=NN*16 TNT 90
 
IF (NN.GT.6) Jj=NN*P TNT 100
 
FJ=JJ TNT 110
 
C1=TX(IZ.1)-EX(T7,) TNT 120
 
C?=TX(IZ.2)-EX(17,2) TNT 130
 
SuNco TNT 140
 
DO 10 K=IJJ TNT iSO
 
XXI=EX(1ZI)+CIPSC(KIR) TNT 160
 
XX2=EX(1Z,2)+C2*SC(KTR) TNT 170
 
X1=XX1-XCP(IJ) TNT 180
 
X2=XX2-XCP(IJ) TNT 190
 
Y1=YN(J1)-YCP(IJ) TNT 200
 
Y?=YN(J,2)-YCP(IJ) TNT 210
 
ZI=ZN(J,)-ZCP(IJ) TNT 220
 
Z2=ZN(J,2)-ZCP(IJ) TNT 230
 
X12=XX2-XX1 TNT 240
 
Y12=YN(U.2)-YN J.1) TNT 250
 
712=ZN(J2)-ZN(JJ,) TNT 260
 
Y71=YIZ12-ZI*YIP TNT 270
 
XYR=X14Y12-Y1*X12 TNT 2P0"
 
XZ=XI*7Z12-Z1*XI2 TNT 290
 
ALE=XYK*XYK-XJ*XZJ+EYZT*YZI TNT 300
 
RI=SOPT(XI*XI+P*YIYV8*21*71) TNT 310
 
R2:SOPT(X2*X2+e*Y2*Y2.8*a2*72) TNT 320
 
UU=CX2*Xl2*P*Y?*Y12*BZ2*712)/P2-(X1*X128*Y*Y12P*Z1*712)/R1 TNT 330
 
SUP=SUN+UU*Y71/ALOMST(KTP) TNT 340
 
F=SUM*CH(IZ)/(P.*FJ) TNT 350
 
RETLRN TNT 360
 
ENE TNT 370-

SUPFOUTINE FUSELA (NF*AWNI,S,XTFFXFXCF,RF,EB,SNP.NKFKZ) FSA 10
 

DIEN9ICN AW(1), XF(1). RF(1), XCF(1), SNP(5,20). S(1), NKFI) FSt 20
 
PT=3.14159265 FSA 30
 

http:F*NN.LJ.T7.IJ,P.TP


10 


20 


40 


10 


20 


30 

40 


IK=O FSA 40
 
NI:NKF(1) FSA 50
 
N2=1 FSA 6n
 
HL=(S(?)-S(1)-)/?; FSA 70-

FNT:NKF(1) FSA PO
 
A1=XCF(T)-XTEF FSA 90
 
A2=SQPT(AI*AI+PPorF(I)*PF(y)) FSA 100
 
00 40 JJ=INF FSA 110
 

K

M=J,-I FSA 120
 
YS=XCF(I)-XF(JJ) FSA 13n
 
XSP=SOPT(XS*XS+FP*PF(T)*PF(T)) FSA 140
 
IF (N.FO.n) GC TC ?O FSA I0
 
PFL=]. FSA 160
 
IF (N.GE.2) GO T' 10 FSA 170
 
IF (IFC.NF) PFL=e. FSA 180
 
IF (Ir'F.NF) PFL=(A1+A2l$*K*A1/A? FSA 190
 
CONTINtF FSA 200
 
PFP=(XXSP)**N*X*/YSP FSA 210
 
GO TO 30 FSA 220
 
IF (I.tF.kF) PFL=A1/A2 FSA P30
 
IF (T.EC.NF) PFL=0. FSA 240
 
PFPEXS/XSP FSA 290
 

io AW (udJ)=HLHPFL-PFF)*SNP (N2OJ)/(4.*FK'T) FSA 260
 
IF (JJ.NE.N1) GO TO 40 FSA 270
 
NP=KP+l FSA 2P0
 
IK=!N FSA 290
 
NI=KIKKF(N2) FSA 300
 

FSA 310
 
FNT=NKF(N?) FSA 320
 
COTINUF FSA 330
 
PFTLPN FSA 340
 
EN' FSA 35o-

SUPFOUTIKF UKNF (P,XX,YY,7.Ak.PkTPkI.KL,WKP,Ir) UNF 10
 
PTPINENSIt AW(]), PW(1) UNF 20
 
COPNON /CCHFWE/ C(2),X(1.41),Y(10.41),*L0PF(I),XL(2,15),XTT(41),IJNF 30
 

1XLL(41) UNF 40
 
COt'MON /FUS/ XF(?n).XCF(?n).FF(2o).CNP(r.?0hXLEFFxTEFh8Rr(20hNCINF 90
 

1t M,KF.T,CSF(C,1O),YAS(6).NKF(c),F-.FIO,KF,KTi. UNF (0
 
PI=.141 S265 UNF 70
 
P=CGPT(YY*YY+7*7) UNF rP
 
IF (7) 10.20,3n UNF q0
 
THETA=PI-ATAK(YY/A PS(7)) UNF job
 
GO TO 40 UNF 110
 
THFTA=PT/P. IJNF 120
 
GO TO 40' UNF 130
 
THETA=ATAN(YY/AP5(7)) UNF 140
 
A1=XX-XTFF UNF '150
 
A2=IQRT(AI*A1,P*P*P) UNF 160
 
ST=SIN(THETA) UNF 170
 

http:JJ.NE.N1


CT=COS(TPFTA) UNF 1P0
 
O0 100 K=1,KT UNF 190
 
FNF=NKF(1) 	 UNF 200

TK=0 
 UNR 210
 
K=lNKF(1) UNF 220
 
N2=1 
 UNF 230
 

S=XAS(2) -KM;(1) OINM2PAGE 16 UNF 24n 
FLT= 0O p( QUAL.InLJAO t0,UNF UNF 2=0260
 

FLP=0. 
 UNF 270
 
IF (N.GF.2) GO Tr 5o UNF 2P0
 
A3=((A1,A2)/)**N UNF 300
 

FLT=-A3/FN 	 UNF 30n
FLP=AI/P*A3/A2 	 UNF 31n
 

50 	 CONTINLF NF 320
 
nO qn JJ=INF UNF 330 

=-I K UNF 340 
K=.+(K-I)*NF 
 UNF 350 
Xq=XX-XF(JJ) UNF 360 
X=SF:OPT(XS*Yc;P*PMP) UNF 370 
XP=((XS+XSP}/P)**N UNF 3P0 
FTX=-XP/FN UNF 3qo
FpX=XS/p*Xp/XCP UNF 400 
P]=S*(FPX-FLP)*ShP(PW)/(.*FKF) UNF 410 
P2:=*(FTX-FLT)* .P(2,N)/(I.*FNF) UNF 420 
OI=COS (FN*THETA) UNF 430 
Q?=STN(FN*THETA) IJNF 440 
UP=Cl*P1 UNF 490
 
lJT-FL'*P2*P? 
 UNF 46n
 
VR=c2*PI 
 UNF 47n
 
VT=FN*(O,*P? UNF 480
 
VT=VT/P UNF 490
 
UT=LT/P UNF 500
 
IF (JJ.NF.N1) GO TO 60 UNF 510
 
N2=2+1 
 UNF.E20
 
TK=NI 
 UNF 530
 
N1:Nl+INKF (N?) 	 UNF 540
 
S=XAs tN2+1)-XAS(i?) LJNF F=O 
FNF=NKF(N?) UNF -60 

6f 	 IF (rL.FC.1) GO TO P0 UNF c 7 0 
IF (IO.FQ.?) CC TC 70 UNF Sen 
RW(K)=VP*CT-VT*FT UNF Sqo 
AW(K)=L*CT-UT*CT UNF F6A 
GO TO SO UNF 61D 

70 	 PW(K)=VP*ST+VT*CT UNF 620
 
GO TO 90 
 UNF 630
 

p0 PW(K)=(VP*ST+VT*T)*Y(4.IPIr)(VF*T-VTST)*Y(3,IPFI) UNF 640
 
AWIK)=(I'P*STUT*CT)*Y(4IPI)I(l*CT-LIT*ST)*Y(3IPFI) UNF 6FG
 

F
90 	 CO TINU
 UNF 660
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30 

40 


CONTINLF UNF 670
 
IF (KL.NE.1) GO TC 110 UNF 6PO
 
RFL=AI/P*(I +,A)/P/A2 UNF 690
 
XP:XX-XLEF UNF 700
 
A6=%SPT(XP*XPPaP*R) UNF 710
 
PFO=XP/P*(XP4P6)/P/A6 UNF 720
 
LIR=-CT*(PFL-PFO)/-(4.*P!) iUNF 730
 
TL=-(A] A2)/R UNF 740
 
T0=-(XPFA6)/R UNF 750
 
UT=ST*(TL-Tn)/(4.*PI) UNF 760
 
IJT=LT/R UNF 770
 
WK?=UIP*T+1T*CT)*Y(4, 1pI)+fUP*CT.-UJT*qT)*Y( !PIP) UNF 780
 
CONTINI E UNF 790
 
PFTURN UNF 800
 
ENC UNF FlO-

SURFOUTINE FUSVCL (R.y.Y,7,Wtl.WK.6ErCLM7) FSL 10
 
COPNON /FUS/ XF(?0).XCF(?A),PF(?0)CNP(52n),YLFF,XTEFWAPr(20)SCFSL 20
 
IUW,NFNTCSF(5,lOH),XhS(),jWF(),FO,F'10,KFSTL FSL 30
 
P=SCPT(Y*Y,7*7) FSL 40
 
PI=3.14159265 FSL 50
 
IF (7) 10,?20.1 FSL 60
 
TFFTA=PT-ATAN(Y/PS(Z)) FSL 70
 
GO TO 40 FSL PO
 
THETA=PT/2. FSL 90
 
GO TO 40 FSL 100
 
THFTA=fTAN(Y/APC(7)) FSL 110
 
AI=X-XTEF FSL 120
 
A2 COPTf(AI*A1.P**P) FSL 130
 
PFL=A]/A?/P FSL 140
 
XFF=X-XLEF FSL 150.
 
P2=QPT(XEF*XEF+P*R*P) FSL 16n
 
PFf=XFF/R/P? FSL 170
 
FT=-(A]+A2)/F+(xFF+P2)/P FSL 1PO
 
FP=(1.+A1/A?)/P*A]I/P-(,.+YFF/B)/F*XFF/P FSL 190
 
CS=COF(THETA) FSL 200
 
SN=ch (THFTA) FSL 210
 
WN=0. FSL 220
 
IF (P7.NE.0) er TC 60 FSL 230
 
IF (L.FC.0) GO TC 90 FSL ?40
 
TK=0 FSL 250
 
NI=WKF() FSL 260
 
N2=1 FSL P7o
 
FNF=MKFr ) FSL 2Pn
 
S=XS (?)-XA(1) FSL 2qO
 
WN:O, FSL 300
 
no co .=I,NF FSL 110
 
N=J-TK FSL 3P0
 
XS=X-XF(J) FSL 330
,XSP=SOPT(XS*yc*P*P) FSL 340
 



5O 


(0 


70 


en 


90 


10 


O 


i0 

40 


PFX=XS/XSP/R FSL 3=0
 
WN=kN.(PFL-RFX)*VAPD(J)*SNP(N2.J)*5/FNF FSL 360
 
IF fJ.NE.NI.OR.J.FQ.NF) CC TO 50 FSL 370
 
N201 p +I FSL 3PO 
IK=Nl FSL 390
 
NlWt1.NRF(N2) FSL 40P
 
S:XAS(N2.)-XAS(I?) FSL 41n
 
FNF=NKF(N2) FSL 470
 
CONTINUE FSL 430
 
WNWI*PT/2. FSL 440
 
WN=-(Wr,+(PFL-PF0)*F0)/(4.,PI) FSL 4r0
 
W4N=WN*CS FSL 460
 
FP=Fln FSL 470
 
l=CN FSL 4A0
 

S2=CS FSL 490
 
GO TO PO FSL 500
 
FP=RPo FSL 10
 
IF (WK.f-T.O.9) -C TO 70 FSL 520
 
51=-CS FSL 530
 
2=SN FSL 540
 

CO TO PO FSL 550
 
S5=SN FSL 560
 
S2=CS FSL 570
 
CONTINUE FSL 580
 
WN=bN-5Sf*S*IFT*FP/R/(4.*Pl)-CS*S?*FP*FP/(4.*Pl) FSL 590
 

CCNTPIUE FSL 600
 
WK=( qS'SN*FT/P-CS*CS*FP)/(4.*PI) FSL 610
 
RETI RN FSL 620
 
FN r FSL 630-


SUPnOUTINF FSPFFr (PXY,7cA WKI.WK?) FSD 10
 
rIWFNION CAMl(,I ) FSD 20
 
COMON /FUS/ YF(?O),XCF(? ).PF(20),SNP(r, },XLFF,XTEFWARP(PO), CFSD 30
 
IUN,FNT,CSF(=.10),XA't6),NKF(c).Fn,FO.KF.KTL FSD 4n
 
P1=2.14159265 FSD 50
 
P=CCPT(y*y+?*?) FrO 60
 

TF (7) 1n,20,30 FSD 70 
TWETA=PT-ATAF (Y/AS(7)) FSD So 
GO TO 40 FSD qo
 
TPETA=PI/?. FsD ]00
 
GO TO 4n FSD 110
 
TI4ETA=ATAN(Y/APS(7)) FSD 120
 
A]=x-xTFF FSD 130
 
A?=SQDT(A *AI.PMP*R) FSD 140
 
PFL=-(AI+A2)/P/A? FSD 150
 
DO 60 1=1,NT FSD 160 
F1=I FSD 170 
CS=COS(FI*TEFTA) FSD 1F0 
SS=SIN(FI*THFTA) FSD 190 
!K= FSC 200 

http:fJ.NE.NI.OR.J.FQ.NF


Nl~fKF (1) FSD 210
 
N2=1 
 FSD 220
 
HL=0.5*CXAS3(2)-XhS(1) I Fsr P30
 
PNT=NKF (1) FSD 240
 
DO 50 UU=1*NF FSO 250
 
J=UJ (1-1) *NF P50 260
 
Mdd..IK 
 FSD 270
 
XSrX-XF CJd) P50 280
 
XSP=S01T (XS*XSPaPaP) F50 290
 
RL=RFL FSD 300
 
IF (I.GE.2) PL~0. P50 310
 
RX=-C XS+XSP)/P*:*I/XSP F50 320
 
GAP (2,U)=?.L*CS* (PX-PL)*S'P (N2P)/ (4.MFNT) FqD 33o
 
,APj(1,U)±HL*SS*cPX-PL)*SNP(N2,W)/c4.*FN'TI FS0 340
 
IF (dU.NE.NI) GO TC 50 P50 350
 
N?=K?. 1 
 P5 360
 
IK=Ij1 P5 370
 
NIl=NI.NKF(N2) P50 380
 
HL=0l. *(XAS(N2,1 )-XASCNP)) F50 390
 
PNT=NFF(N?) P50 400
 

50 CONTINIPF 
 F50 410
 
60 CONTTIUF 
 P50 420
 

XP=X-YLEP 
 P50 430
 
A6SQPT (XP*XF.P*p*R) P511 440 
PF0=- rXD+A6) /P/A6 P50 450 
WKP=-CCS(THFTA)M (PFL-PF0),(4.OPT) P50 460 
WK1±-SflNCTHFTA)*(PFL-PFO)/C4.*PT) P50 470 
PETLPN PSC 480 
END F50 4qO-
SUPPOUTTNE VELFIC (LWF,LPAkEL,tl6.CW.AW,LPA 1,LPAN2,IL,SYJ) VFS 10 
DTPENSTrN AW(1). Ph(20), CW(1). SCF(SIO), rW(20) VPS 20 
CflWPON /C-FOM/ I-ALFSWXCF(?00).YCP (200) *7CP(?O0)hXLE(50),YLF(50),XTVPS 30 

1E(0:0),PS'l(()).CF (q5)*XVc(p00)YV(10n),tSN(P,P).XN (200,2),9YN(2009?),ZVFS 40 
2N(200.?).WIDTIF(P),YC0I C2F),SW~EP(F),ALR,CU(21,8),FX(95i,2),TX(9rVFC 50 
3.2) ,SC (160.5)#.51(1E0,) .LC (3) VFS 60 
C0"PV0N /CONST/ NCS.NCW,M1I(P),I\%.NCJr5),L yps JWIc3,s),Nul62(s95s,,JVF 70 
IPAN\EL,MUU(9).rKW(2),NNU,NJP VFS Pa 
COPISON /PUS/ XF(2n),XCF(20),PP(20),CNP(c%?0),XLPF,XTEV.hAPflc2n),NCVPS 90 
1UM,IPF,.T,CSF(5.10),XAC(6-), KF(C),F0.F1O,KFKT VFS 100 
Rz1...AF*AP VPS 110
 
PTr3.14159265 VFS 120
 
THI=SNP (,20O) vrs I~o
 
NF41:SNP(5,19) VPS 140
 
NUI-=(t'SJ+1)/2+1 VFC 150
 
IF (1SYP E0.0) NJ)-.NSU/2 VPS 160
 
IF (ISYP.EO) NP=NSJ-1 VFS 170
 
IF (ISYP.NE.0) tNP=tSJ.1 VPS 180
 
KY=0 VFS 190
 
IF (IL.EQ.?) KY=] VFS 200
 

http:10n),tSN(P,P).XN
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Nr=KF 

LPL:LPANEL 

LP =LWF 

IF (IL.FO.2) LPL=LAFT 

IF (IL.FQ.?) LPI=LAST.NTL 

00 30 1=1,NT 

FI=I 

nO 30 K=1,NCLW 

IF (NHI.NE.0.Ahr.K.LE.NP]) 

FK=K-NFI 

FCLPN=CIIP-NHI 

PP=P-TI-

TP=TH1 

GO TO Z0 


10 FK=K 

FCLP=NPI 

PP=THI 

TP=0. 


?0 CONTTNUF 


ICIISINAL PA0J3 a~
 
OP 1
PoOR QUALrnj 

VFS 210
 
VFS 220
 
VFS 230
 
VFS 240
 
VFS P50
 
VFS 260
 
VFS 270
 

VFS 28n
 
0 TIf In VFq 290
 

VFS 300
 
VFS 310
 
VFS 320
 
VFS 330
 
VFS 340
 
VFS ?-0
 
VFS 360
 
VFS 370
 
VFS 3eo
 

VFS 3qo

TA=(?.*FK-1.)*Pp/(F.*FCUP)+TP VFS 400
 

30 S F(TK)=SIN(FI*TA) VFS 410
 
IPFIT= 
 VFS 420
 
MJ=LPANFL+NCJ(1) VFS 430
 
TNK=l 
 VFS 440
 
JN I= I VFS 4!:0 

D0 70 T=II_PL VFS 460 
TI=T VFS 47n
 
IF (IL.FQ.?) IT=T.LPAKFL VFS 4PO
 
IF (IL.F(CP.?.tAE.I.C.JPAIFL) I=I-JPAIEL VFS 49O
 
KL=1 
 VFS 50n
 
IF (TI.LE.LPANFL) KL=n VFS 510
 
X=XCP II) VFS 520
 
Y=YCP(ITI) VFS 530
 
7=7C0(II) VFS 540
 
CALL UNM7 (fl,Y,,7.AW,h.TPII.KL°WK?.y) VFS 55o
 
WPTTE (01) CW(K) *t1TL) VFq =60
 
WPITE (07) (AW().K=I1dTL) VFS 570
 
IF (TL.KF.2) CC TO 70 VFS 5P0
 
IF (IL.FQ.?.AK.TFT.,JPANFL) Gr Ir 70 VFS 9q0
 
IF (I!.t.T.PJ.OP.TI.FO.lAST) C'C C 4n VFS 60n
 
TPI-I=TPFT] VFS 610
 
MJ=PJ*NCJ(INK) VfS 6?
 

40 IF (TI.EC.(JJ(IfN)-I)) C-f 70 50 VFS 630
 
00 TO 60 
 VFS 640
 

M0 JNt'=TN 
 VFS 650
 
INN:IK?,+I VFS 660
 

en IF (II.FC..yJ(Jd1)) IPI =I VFS 670
 
70 COTTNUF 
 VFS 680 

CAIL UNFW (LACT.LrA\FL,P.I-P tfLPAKPKWArM.NJJ,t.NCNjNFNp) VFS Egn 

http:NHI.NE.0.Ahr.K.LE.NP


Po 


90 


100 


1In 


120 


]30 


14f. 


1q0 


DO 150 I=I.NT 
 VFS 700
 
PEWIND 08 
 VFS 710
 
N=1 
 VFS 720
 
P0 140 J=I.-NF 
 VFS 730
 
JJ=J 
 VFS 740
 
DO 11n K=ILPL 
 VFS 750
 
KI=K 
 VFS 760
 
IF (IL.EQ.2.ArV.Y.LF.LPAfFL) KT=K+JPAKFL 
 VFS 770
 
IF (IL.F.?.AKC.K.T.LPAtFL) KT=K-LPANFL 
 VFS 780
 
PEAt (OP) (R3(K),KK=1.NCJM) 
 VFS 790
 
REAr fOp) (fW(KK),KK=INuIJW) 
 VFS Po0
 
AN=C. 
 VFS 810
 
RN=O. 
 VFS 820
 
Do 100 KK=1.NCLI 
 VFS 830
 
IF (NH1.NE.0.ANC.K.LE.P4) CO TC PO 
 VFS 840
 
FCLV=NCL-RNI. 
 VFS 850
 
PP=FI-T.1 
 VFS 860
 
ro TO 90 
 VFS P70
 
FCU'=NH 
 VFS PPO
 
PP=THI 
 VFS Ago

CONTINUE 
 VFS 900
 
h=lt+rW (KK)*csF(I.KK)*PP/FCUIV VFS 910
 
AN=AN*PW(KK)*C F(IKK)*Pp/FCL,k 
 VFS 920
 
AN=AN*2./Pl 
 VFS 930
PN=PN*?./PT 
 VFS 940
 

CW(WT)=PN*PF(J)**(TI) VFS qso

AW(KT)=ANMPF(j)*4(I,1) 
 VFS 960
 
CALL FLELA (K.PW,N,JJXA,,XTFF.XF.yrFRF.srpNF.Ky) 
 VFS 970
 
DO l1A RK=I,NTL 
 VFS 9SO
 
Nl=(I= I)*NF+l 
 VFS 990
 
N?=INF 
 VFSo00
 
FP=lK+LFL 
 VFSIO1O
 
IF (KK.CF.K.AN).kK.LE.N?) PC To 1?n 
 VF51020

AWtNP}=O. 
 VFS103 
CW(KP)=f . VFS1040
 
GO TO l0 
 VFS1OE
 
NK=KK-Nl+l 
 VFS1O6o
 
AW (KP)=BW(NK) 
 VFSI070
 
CW(Ka)=FW(NK) 
 VFSI0PO
 
CONTINUF 
 VFS109n
 
WPITE (01) (CW(K),W=1.LPW) 
 VFS11On
WRITE (07) (A -(K),K=],LPW) 
 VFIlln
 

CONTTNUF 
 VFS1120
 
PETLPN 
 VFS113n
 
END 
 VFSI140-

SUPPOUTINE WINe (AW.PW,LPANFL,IFP.LPANILPAN2.KF) 
 WNG i

CIWENSION AW(1), PW(]) 
 WiNGC 20
 
OINFNSION W(4) 
 WNG 30
 
COWWON /GEO/ FALFW,XCP(?AO),YCP(2A0).7CP(200).XLF(5O),YLE(90),XTWNG 
 40
 

http:AW.PW,LPANFL,IFP.LPANILPAN2.KF
http:K.PW,N,JJXA,,XTFF.XF.yrFRF.srpNF.Ky
http:NH1.NE.0.ANC.K.LE.P4
http:EQ.2.ArV.Y.LF


10 


20 


in 

40 


IE(S),PS(2),.CH(5)XV(2(o).YV(1OO)SN(P,.X(l20o,2).YN(200,2),zWNG 50
 
2N(2C0,?),WflT(P),YCON(29),SWFFP(0),HALFBSJ(21,8),EX(95,2),TX(95WNG 60
 
3,2),SC(1605).ST (160,5).LC(3) WNG 70
 

COt'ON /AFPOI AI,A2B1.P,2CL(30),CT(30),Cn(30).GAf(2,130) WNG 80
 
COPON /CONST/ NCSNCWPl(8),NSJ.NCJ(5),LAST.WJu1(3.5),MJW2(35),JWNG 90
 
1PANELVJJ(9),W(3)N4,dNJF WNG 100
 
IP=] WNG 110
 

TZ=l WNG 120
 
TFF= WNG 130
 
15N=1 WNG 140
 
NL='W (1) WNG 150
 
NN=W (I) WNG 160
 
DO 60 J=19LPAKFL WNG 170
 
MT=J-IFF.1 WNG 180
 
FN=KL WNG 190
 
IF (d.EO.(LPAkI+I).OR.J.Fl.(LPAN2?1)) IP=I WNG 2SO
 
IF (J.GT.LPAh1.AIC.v.LE.LPAN?) ITS=2 WNG 210
 
IF (J.GT.LPAN2.AKf.,.LE.LPANEL) ISI=3 WNG 220
 
IF (JCE.LPAf.thr..LT.LPANFL) GO TO 1n WNG 23n
 
GO TO 20 WNG 24n
 
NL=tW(2) WNG 250
 
IF (J.GF.LPAK.AC.,.LT.LPANFL) tL=tw(3) WNG 260
 
COKTINUF WNG 270
 
YI=XN(u,.)-YCP(I) WN0 2Pn
 
x2=XN(J,?)-XcP(I) WNC 29n
 
X12=XNtJ,2)-XK(J,I) WNG 300
 
Y12=Y1(J.2)-YN(J.I) WNG 310
 

712 ?N(UJ2)-7N(JI) WNG 320
 
71=7N(J.I)-7CP (I) WNG 330
 
Z2=7N(J42)-7CP(1) WNG 340
 
X7J=XI7Z1?-ZIX1? WNG 390
 

DO Co I=l,? WNC 360
 
IF (II.F.1) CC TO 30 WN 370
 
N=1 WNG 3PO
 
GO TO 40 WNG 39n
 
N=2 WNG 400
 
CONTINUF WNG 410
 

YC (.4.) **N,*YCp CT) WNG 420
 
YI=YN(J.I)-YC WNG 430
 
Y?=YN(J?)-YC WNG 44n
 
XYK=XI*YI2-Y*X1? WNG 45o
 
Y7T=Y*1*2I?.71*Y12 WNG 460
 
ALRI=XYK*XYK+XJ*X7JRF*Y7I*Y7T WNG 470
 
DlPlt=ORT(X].XI1PP*YI*Y1PP*Z1*71) WNG 480
 
PzeI=SQPT(X2cX?.pP*Y2*Y2,PFZ2*72) WNG 490
 
UUP1=(x2*Xl2+PP*Y2*Y12.RP*2?*712) /API-(xl*Xl?+pe*Yl*Y1248e*71*712WNG 900
1)/RI WNG 510
 
GIF=lI-X/Pll)/(Yl*YI+71*71) WNG S?0
 

C2F]=(.-X2/FP2P)/(Y2*Y2+7P*72) WNG 93n
 

ORIGINAL PAGE 18
 

OF pooR QUALITY
 

http:JCE.LPAf.thr..LT
http:3,2),SC(1605).ST


so 


60 


10 


20 


30 


FI=UURL*XYK/ALBI WNG 540
 
F2=.Y?*G2B1+YI*G1l WNG 550
 
W (IT+2)=fF1F2)*C (17)*SN (PITISN)/ (P.*FN) WNG 560
 

IF (IP.EO.1.AND.KF.E.0) F?=-Y2*O2P1 WNG 570
 
W(II)=(F+F?)*CF(17)*SK(T.ISN)/(P.*F) WNG 580
 
AW(J)=W(1).W(2) WNG 590
 
PW(J)=W(3)-W(4) WNG 600
 
IF (J.LT.NN.OP.J.FQ.LPANFL) GO TC 60 WNG 610
 
rP=rP+i WNG 620
 
17=T7+1 WNG 630
 
TFF=NN I 
 WNG 640
 
NN=KN.L WNG 650
 
CONTINLF 
 WNG 660
 

RETURPN WNG 670
 
FNC 
 WNG 6P0-


W
SURPOUTTNF UNFW (LtCTLPANELPILPN],LPANP.WAW.BWNJJILNCJtNJUN 10
 
LH.NP) UNW 20
 
flItlFNSIC'N SF{IO). CF(1O). AW(C). (4). NW(1)s PW(1}. PMJ(1). NCJ(IUNW 30
 
1) UNW 40
 
COPWON /FUS/ XF(?O),XCF(PO),RF(20).CtP(520),XLEF,XTEFhARD(20),NCUNW 90
 
IUMKF.'T.CSF(CIC),XAS(6).NKF(5)hFOF1O.KF.NTL UNW 60
 
CONWON /GFOM/ FA[FSWXCP(00)hYCP(?0f).?CP(?),OXLF(50)YLE('),XTUNW 70
 
IF(c0).PSI(20),Cf (q5),xv(2o0(),YV(IO).SN(8.P).XK(2O02?),YN(2O0.2).7UNW PO
 
2N(200,2)d.WITF().YCCN(?c).SWEFPCO).HALFP.SJ(C1,P),EY(C92).TX(95UNW 90
 

3,2.~C160'~)STC60,).L(')UNW 100
 
P=3.14159?65 UNW 110
 
REWIND 08 UNW 1?n
 
THI=SNP(5.920) UNW 130
 
NHI=SNP(.919) UNW 140
 
JCCT=XTE(50) UNW 150
 

UNW 160
 
IF (IL.FG.2) 1C0K=LAST UNW 170
 
00 30 I=1.NCLW UNW 180 
IF (NH1.NE.0.Atr.I.LE.NH1) CC TO ID UNW 190 
FI±I-NHI UNW 200 
FCL*J=NCUN-NNL UNW 210 
PP=PI-T I- UNW 220 

TP=THI UNW 230 
60 TO P0 UNW ?40
 
FI=T UNW 250
 
FCUN=NPI UNW 260
 

PP:THI UNW 270
 
TP=O. UNW 28o
 
CO(TTNUF UNW 290
 

T=(2.*rT1.)*pP/(P.*FCUM)+TP UN% 300
 

CF(I)=COS (T) UNW 310
 

SF(I)=SIN(T) UNW 320
 
KCCK=NF.1 UNW 330
 

ICOK=LPANEL 


KC=?%CUP UNW 340
 



DO 200 T=I,KCON UNW 350 
IF (T.FC.KCO) KC=1 UNW 360 
IP=1 UNW 370 
17=1 UNW 3PO 
1FF:1 UNW 390 
TND:1 UNW 400 
JKT= UNW 410 
LI=LPANFL+. UNW 4PO 
LAST1=LAST-1 UNW 430 
ISN=1 UNW 440 
P=KW () UNW 4FQ 
NNNW (I) UNW 460 
no lqn J:1,ICOK UNW 470 
MT=J-IFF+1 UNW 480 
FN=NN UNW 490 
IF (JAT.LPANEL) GO TO o UNW 50n 
IF (U.EG.(LPAtI+I)OR..J.FG.(LPAN2+) IP=1 UN 510 
IF (J.CT.LPAN.AND.J.LE.LPAK?) ISN=? UNW 520 
IF (J.rT.LPAN2.ANr.,.LF.LPAKFL) TS'=3 UNW 530 
IF (JCE.LPAN1.hMn.J.LT.LPANEL) CC TO 40 UNW 540 
GO TO cf UNW 950 

40 NNNIW(?) IINh =60 
IF (J.GF.LAK2.ANC.J.LT.LPANFL) NK=NW(3) UNW 70 

C0 CONTINI F UNW 5PO 
IF CUCOT.EO.1.ANP.J.T.LPANFL) GC TO 60 UNW 590 
GO TO 70 UNW 6nO 

60 IF (JKT.EG.I.CP.JKT.EQ,(KJP+I)) IP=] IJNW 610 
70 CONTINUE UNW 620 

IF (J.GF.LPANEL.AKD.d.LT.uJ(I')) NK=NCJ(IhD) UNW 630 
CHORI=C-(IZ) IJNW 640 
IF (IL.EQ.1) -0 TO 100 UNW 650 
IF (J.E,.Ll) CO TC RO UNW 660 
GO TO 90 UNW 670 

p0 ISN=ISP . UNW 680 
LI=PJJ(IKD)+1 UNW 690 

90 NL=JJ(IND)-l UNW 7on 
IF (NL.FO.LASTI) CO TO inO UNW 710 
IF (J.EG.NL) IKE=INDC* UNW 720 

100 CONTINE UNW 730 
Do 1e K=I,KC UNW 740 
IF (I.FP.KCON) -f TC 110 UNW 7=0 
X=XCF(1) UNW 760 
Y=RF(1)*SF(K) UNW 770 
Z=PF(I)*CF(K) UNW 780 
GO TO 120 UNW 79n 

ln X=XLFF UNW 800 
Y=o UNW 810
 
7=, UNW P20
 

120 COKTINIIF UN P30
 

http:U.EG.(LPAtI+I)OR..J.FG


330 


140 


IO 


X1=XN(J,1)-X 

X2=XNCJ,2)-X 

X12=XN(J,2)-XK(J.1) 

YL2=YN(J.2)-YNK(J,1) 

Z12:ZN(J,2)-ZK(JI) 

71=ZN(J,1)-Z 

7?=7N(J,2)-Z 

X7u=XI*ZI2-Z1*X1? 

DO 150 11:].2 

FCP=1. 

IF (II.EO.2) FCP =-1. 


YC=Y*FCP 

YI=YNJo1)-YC 

Y2YN(J,?)-YC 

XYK=X1*Y12-YI*X1? 

YZI=Y1*Z1?-ZI*Y1? 

ALPI=XYK*XYK+XZJ*XZ,*B1*YZI*YZI 

P1Bh=SPT(XI*XI+PI*Y1OY.lPP*7]*Z) 

P2P1=SCPT(X2*X2.F]*Y2*Y?,PI*72*Z2) 


UNW 840
 
UNW 850
 
UNW 860
 
UNW 870
 
UNW P8n
 
UNW 890
 
UNW 900
 
UNW 910
 
UNW 92n
 
UNW 930
UNW 940
 

UNW 950
 
UNW 960
 
UNW 970
 
UNW 9PO
 
UNW 9qo
 
UNWIOOO
 
UNW1010
 
UNW1020
 

JUE]=(X?*XI2+B1*Y2*YI2.PI*72*7]?)/RPPI-XI*X1?+PIYI*YI2+PI*71*Z12UNW1030
 
1)/PiH 

GPl=(1.-X1/P1P1)/(Y1*Y1.71*71) 

C,2EI=(1,-X2/P2P1)/(Y2*Y2+7?*72) 

F12=UUPI*XYK/AL8I 

GI-2=Y2*G2BIYI*GIP] 

IF (I.FO.KCON) Or TO 130 

F13=UIJPl*X7J/ALPI 

r13=72*G2P1-/7*G]P1 

F1=-FI3*SF(K)*FCPF]*CF(K) 

F2=G13*F(K*FCPG12?CF(K) 

IF (J.LE.LPANEL) CC TO 14n 

FI=2.*F] 


F2=2.*F2 

GO TO 140 

FI=F12 

F?=C.? 

IF (J.LF.LPANEL) SC TO 14n 


FI=2.*F1 

F2:2,*F2 P2=2 *1'?UNWV1220
 

W(II,?)=(F1.F2)*CFF*RN(MIISN)/(P,*FN) 

IF (IP.NF.l) GO TC 150 

GI=-Y2*G2BI 

C13=Z2*6PB1 

F2=613*cSF(K)*FCPrl2*CF(K) 

IF (I.E(.KCON) F?GC12 

IF (J.LF.LPANEL) GO TO 150 

F2:?.*F2 

W (TI)=(F1+F2) oCtPf*SN(MI,!cN)/(P.*FN) 

IF (I.EC.KCOK) Or TO 160 


UNWI04n
 
UNWi050
 
UNWI(60
 
UNW1O7n
 
UNWI080
 
UNWIogn
 
UNW1100
 
UNWIln
 
UNWI120
 
IJNWI130
 
UNWI140
 
NW1
 

UNW1160
 
UNWI170
 
UNW1170
 
UNWII O
 
UNW1200
 
UNW121
 

UNWJ?20
 

UNWI23o
 
UNWI?4n
 
UNW12SO
 
UNWI?6O
 
UNW1270
 
UNW12SO
 
UNW129O
 
UNW1300
 
UNW1310
 
UNW13?O
 



160 

170 

i0 


iO 


200 


C 


QRIGINAL PAGE IA )DE
pOOR QUALITY 

AW(K<)=W(1) W(2) UNWI33n 

BW(K)=W(3)-W(4) UNW134o
 
CONTINUE UNW 13950 
IF (I.EQ.KCON) Of TC 170 UNW1360 
WPITE (OP) (AW(KK),KK=1,NCU) UNW137 
WRITE (Oe) (BSi(KK).KK=1,NCtI) UNWI3O 

UNWI390
 
GO TO FO
AW(J)=W(1)*W(?) UNW1400
 
CONTINUE UNW1410
 
IF (J.LT.m) PC TC 190 LINW142A
 

UNW1430
IP=IP++ 

17=I7+1 UNW1440
 

UNW1450
IFF=NM.1 

UNW1460
IM=FNN 

UNW1470
IF (J.GT.LPANEL) <KT=JKT.l 


IF (JKT.EQ.(NP+1)) JKT=1 
 UNW14S0
 
UNWI490
 

IF (I.NF.KCON) Ge TO 200 UNW1500
 

WRITE (OR) (AW(KK)sKK=1,TCON1 UNWISO
 

CONTINUE UNW15?o
 

CONTINUE 


UNW1530
RETUPN 

C UNW1540
 
FND 
 UNWE0 10
 

GEC 20

OVFRLAY (WNGJET,1.0) 


PPCQPAW C-EOWTY
P P GEOPTY GEO 2o 

TO SET UP THE CFECFTPY OF THE VOPTEX ELFEWKTS AkD CONTRCL PCINTS GEO 30 
nIWENCION XXL(5), YL(5), XXT(5). 7t (5)q CPCWL(31)9 CPSWL(31) GEO 40 

COPON /SCHEVE/ C(F)*X(1041)tY(l,4]).SLOPF(I).XL(2,19),XTT(41,.GEO S0
 
GEO 60
LXLL(41) 


CCMON /CEOM/ HALFSWXCP(?nO},YCP(20n).7CP(200),XLE(50),YLE(SO),XTGEO 
 70
 
PO
lF(cO),PSI(PO),Ck(gs).xvtrno),Yv(10O),SN(e,P),XN(200,2),YN(200,2),TGEO 

go
2N(2f0,2),WTDOT(P),YCON(?5),SWFFP('o),HtLFP..J(21,F),EX(c5,2),TX(EGEO 


GEO 100
3.?),SC(160,t5),SI(16O,5),LC(3) 

COMMON /SKODE/ KCCOE 
 GEO 110
 
COM'ON /AFRO/ Pl1,AP2,Pl PP.CL(30),CT(30),C(30),GAP(2,130) GEO 120
 

COMMON /SOME/ NC.NWINC-,LAT.KALLWFILWFJ,CHCPDT(3),SNG(5),Yc(U),YCNGEO 130
 
GEO 140
1(6),WKNPDX,PCG,"DG 


CCPON /FUSPAO/ IFR,IFNXFF(?1).PFF(?I),AtF(?o).PF(20),CCF(20).PDGEO 150
 

iF(?f) 
 GEO 160
 

COPON /FUS/ XF(?O).XCF(?n).FF(20),SNP(3,20),XLEFXTEFWAR(20),NCFO 170
 
GEO 18
IUW,NF,NTCSF(,1o),XAS(6),KVF(,FOF10,KFNTL 


COMMON /CONST/ NCS,1CWN1(P).NSUNCJ(5),LST,?nh1(?,5)dJh2(3,5),JGEO 19n
 
1PANEL,MJJ(5),NW(?),NNJNJP GE0 2no
 

COMMON /PARAP/ ALPTALPCALPSCDF,SDFTH.TPF GE0 210
 

CON9ON /ADO/ CP(130),CVfln),PPFAK(P),FWP(P.,9),GAL(30),ISYM,VMUVUGEO 220
 

ITEPPFCRCAMLEP.CAPLET,CRNTFP,CNTFTXJYJ,7J,PjALP,CREFTWISTR GEO 230
 
COflON /COST/ LTCTALLPAN1,tJW(C)LPAFL,IENTN,LPAN2,EXITPTIAL,TWGEO 240
 

GEO 25n
IISTfF( I.NFP 
COMON /CAMB/ ICAt,IMXT(2,11),7C(?,11),AP'(210)BPP(2.10).CCN(9GEO pfn 



110),DD(2,10) GEO ?70 
WRITE (6.620) GEO 280 
PT=3.14159265 GEO 290 
NCS=0 GEO 300 
KL=O GEO 310 
IPANFL=1 GEO 320 
PT=O. GEO 330 
00 10 1=195 SEO 340 
YCN(I)=O GEO 350 

10 OF(I)=n. GEO 360 
C GEO 37n 
C a**VACk NUPEFRS OF FPEESTPEP AND JET FLOW, FPFESTREAP/JET VELCCITY 6EO 380 
C PATIO.JET/FREESTPEAP TEMPERATURE RATIOANGLF OF ATTACK IN DFGREE.,GEO 390 
C WING L.E. AND T.F. X-COOPrINATFS AT THF JFT AXIS LOCATICN*** GEC 400 
C GFO 410 

READ (r.570)AI1,A2 ,VVU,TFPPALP.XEL.XET GEO 42o 
WRITE (69 70) Al'.A2,VL.TEPP.ALP*XEL.XET GO 430 

C GEC 440 
C *NUPPEP OF FLAP SECTIONS (INCLUDING THE JFT SPAN), THE NLIERICAL GEO 450 
C ORDER OF JET SPAN AND THE CORRESPONDING FLAP DEFLECTION ANGLES IN SEO 460 
C PFORFES SEOGF 470 
C GEO 480 

READ (F.610) NFP.KJP.COF(I),T=KFP) GEC 490 
WRITE (6p610) NFPNJP,(OF(I),I=I,KFP) GEC 500 

C GEO 510 
C ***REFFPFKCF HALF WING APF, RFFFPENCF CHORD, TVjIST IN DEC., INCIDEN-GEC 50 
C CE OF ROOT CPORr IN DEO., X-, Y- ANP 7- COORDINATES OF JET CENTER GEO 530 
C AT EXIT. AND JFT RADIUS *** GEO 540 
C * NOTE. FOP USB APPLTCATION , YJZJ AND PJ MAY RE ANY NON-ZFRC VALUESGEO 550 

T
C .UNLFSS THF PECTANGULAR JE IS NOT ON THE CURFACE AND THE FNTRAIN-GEO 56n0 
C MEKT EFFECT IS TO PF ACCOUNTED FOP. GEO c 7 0 
C SEO 5PO 

REAr (c,5 7 0) PALFSW.CREFTUIST.TWICTRXJ.YJ.7JRJ GEO 590 
WOITF (6,570) -ALFSW.CPEFTWIST,TICTRxJYJ,7,RJ GEO 600 

C GEO 610 
C ***TPA!LINF-EDGE ANGtF IN DEC.. PARTIAL-SPAN FLAP INDICATOR (=0, FOP GEO 620 
C NO CP FULL-SPAN FLAP, AND =1. OTHPRWISE). CONFIGURATION INrICATOR GEO 630 
C (=I. FOP USP, AND =0. FOR OWE), L.E. CAAPFR AT THE ROOT ANC TIP. GEO 640 
C AND T.F. CAMPER AT THE ROOT ANC TIP ** GEO 650 
C * NOTE. FOP USP APPLICATIONF, TFANCL WAY RE ANY vALUE * GEO 660 
C GEO 670 
C * IF CAMPFR ORDIKATFS APE TO BE PEAr IN, THE L.E. AND T.E. CAPPEP GEO 6P0 
C SLOPFS TO HE PFAD IN EFLOW MAY PF APPITRAPY KUPPERS GEO 690 
C GEO 700 

PEAC (q.M70) TFAN'L.PTIALIJSCALERCAPLET.CAPTER.CAWTET GFO 710 
WRITE (6.570) TEANGILPTIAL.U.,CAPLEP,CANLFT,CATERCAMTET GEO 720 
IF (RJ.LE.O.0001) PJ=I. GEC 730 
IUSe=USe GEO 74n 
DF;=O. GEO 790 



CM 0. GEO 760 
STHGEO 770 

C THE FOLLOWING DATA APE NOT NEEDED FOP OWR APPLICATIONS * GEO 780 
IF (IUSe.NE.1) OC TO 2n GEO 790 

C BED 800 
C * TIRUST COEFFICIENT, JET DEFLECTICN ANGLE IN DEG. AND ENTRAINMNKT GEO 810 
C corE IF THE RECTANGULAR QFT IS NOT ON THE WING sURFACE (=. IF TPFGEO P20 
C ENTPAINPENT DUE TO AN EQUIVALENT POUND JET IS TO BE INCLUDEr, =0. GEO 830 
C OTPEPWISF) GEO 840 
C GEO 85o 

READ (5, 70} CFL.DFJTNJ GEO 860 
WRITE (6,57n) CIUDFJTNJ GEO 870 

20 	 CONTINUE GEO 880
 
OFJ=DFJ*PI/180. GEO 890
 
CDF=DFJ GEO 900
 
DO 30 I=15 GEO 910
 

30 	 DF(I)=DF(I)*PT/]P. GEO 920
 
TDF=DF(KJP) BED 930
 
ALP=ALP*PI/1PO, GEO 940
 
ALPS=SIN(ALP) GEO 950 

ALPC=CCS(ALP) GEO 960 
ALPT=bLPS GEO 970 
PF=TEAKC- *Pl/Pn.+TCF GEO 9Po 
IF (IUSP.EQ.1) CPF=CFJ GEO 990 
FXtT=O. GFC100o 

IF (X.J.CT.XEL) FXIT1I. Ot-GINL)g nTPdjTY GEOl0lO 
XEL=(XFL-XJ)/PJ OF POOR GE01020 
XET=CXFT-XJ)/RJ GE01030 
77,j/PJ GE01040 
TH=0, GFOOo 
M1(4)=0 GE01060 
ITN=TNJ GEOln7n 
YCON(23)=TNJ 	 GEO1Oao
 
IF (IUSE.EQO..AKD.ITN.E-.0) C-0 TO 40 GEOlogn
 
CALL ENTPK (VU.AP2,TEMP,XP.CU,PTXFLYET.7.KCCCE.XJC) GE01100
 
XFCUT=X*PRJ+XJ GEOlIlO
 
REQUI±PT*PJ GEO1120 
RT=PEOUI GE01130 
IF (TUSP.FO.1) GO TC 40 GEO1140 
IF (XFL.LT.0..AKP.ZJ.GE.(?.*PJ)) KCOrF=O GEOlISA 
IF (7J.GF.(1.Rj)) KCCOE= GF0oilo 
F1=-?.542P*CU*CU+33.7371*CLI-P~ql48 GE01170 
IF (CU.GT.O.633q) F1=0.,0.4*((-0.633q)/o.361 GE011PO 
IF (FI.LT.O..ANC.7J,.GF.(3*9*PJ) KCrDF=0 GE01190 
IF (KCOOE.EO.0) GO TO 40 G01200 
7P=PI*RT/?. GFC1210
 

TH=ZR GE01220
 
40 CONTINUE GE01230
 

IF (IUSP.EQ.I) ICODE=1 GE01240
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IF (ISP.NE.].AND.KCODE.FCo.1) cC Ton GE01250
 
GO TO 60 GE01260
 

So PX=XFL*RJ GE01270
 
(Jx=2.*PJ GEO12PO
 
IF (FI.LT.O.) Fl=O. GE01290
 
IF (ZJ.LT.(2.*PJ).AKD.ZJ.FE.(I.EPJ)) FIF+(I.-Fl)*(2.*RJ-7J)/(O.GEO.1l300

15*PJ) GE01310 
IF (7J.LT.(l.S*PJ)) Fl=i. GE01320 
IF (FI.GT.I.) Fl=l. GE01330 
FACT=PF GE01340 
CDF=DE*FACT GE01350 

60, CONTINUE GE01360 
DO 70 ItIA GE01370 

70, ml(l)=0 GE01380 
C GE01390 
C *** TCTAL NUNBER OF SPANWISF SFCTION. ANP THE NUNRER OF VORTEX GE01400 
C STRIPS IN EACH SECTION PLUh I ** GE01410 
C THE NUtMPER OF VOPTFX STRIPS Ir THF JET PFGION 4-CIJLD PE CCNSISTEKTGFO420 
C WITV THAT OF JET VCRTEX STPIPS * SE0143n 
C * NWING=TPE NUMERICAL OPDFP (F LAST WING SPAN TSF SECTION a GE01440 
c GE01450
 

RFAC' (F9 580 ) NC.(MI(I),I]=,NC).NWIK(' GF01460
 
WRTTF (6,980) SF01470
 EC,0'1(I},NlhN~.IC 


C GE01480
 
C .**THF NUMFRICAL OPOEP OF FLAP AKP JFT SPANS AICNG THE SPANWISF GE01490
 
C SECTIONS *** GF01500 
C GE01510
 

READ (F50) (NJW(C)-,-INFP) GE0152o
 
WRITF (6.9F0) (KJW(I)q1=1NFF) GE01530
 

C -GO154n 
C *** NUPPFR OF CFOPrWITSE VORTEX ELFMFNTS IN C-PORDWISE SECTICNS. AND GEOiSrr 
C CAPFFP CODE (=I IF CARER CRCINATES APE TO RE READ IN. =0 IF GE01560 
C CAMPEP FUNCTIONc Ar DEFINED PY CLOSED-FOP EXPRESSICNS MANLALLY GEOIS7O 
C IN SUBPROGRAMS 7CP(Y) AND, 7CT(X)). AND THE NUPEER OF CAI'EF ODI- GEOISpO 
C NATFS TO PE PEAr IK (APPITPAPY IF ICAN=0) *S GFOIgo 
C 0 NOTE. TIF NAXIPUN NUPPEP CF CAMPFP ORDINATES ALLOIhED IS 11 * GE01600 
C GEO161
 

PEAt (S.SPO) (NW(I),I=1,3).-ICAw,IP GE01620
 
WRITE (6.SPO) (KW(I),=1,3).ICAM..IW GE01630
 
NCW=NW(1) GE01640
 
I-= GFO1650
 
IF (ICAP.NE.i) 0C TO 110 GEO1660
 

C GE01670
 
C T*f ICAPNI THE -CrCPDINATFS AND THE CAPPER OPDINATES, GE0160O
IF REAr IN 
C FIRST FOR THF POOT SECTIPN AND TI-EN FOP THE TIP SECTION **M GEO169 
C GEO170n
 

MI=:m-: GEOI710
 
DO R0 1=1.2 GE01720
PF AC 07970) (XT(T.j} J=].Tk) SE01730 
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READ (59570) C7C(I,J),J=,I) 
 GE01740
 
no e0 	J=±1Im 
 GE01750

XFF(J)=XT(IJ) 
 GEO1760
PC 	 RFF(J)=ZC(IJ) 
 GE0177o
 
CALL SPLINE (IM,XFF,RFF,AAF,PBF,CCF,ODF) 
 GE01780
 
DO 90 	J=,Iw1 
 GE0179o
 
AAI(T,J)AAF(J) 
 GEOlPOO
 
R8(I,J)=RBF(J) 
 GFOI1

CCP(T.J)=CCF(j) 
 GEO182o
 

go DON (I0J=DDF(J) 
 GEOIA30
 
100 	 CONTINLE 
 GE01840

110 	 CONTINUE 
 GEO18=0
 
1?0 	 COnKTINUE 
 GEOLP6o
 

LL=I 
 GEOQl7o

FN=KCW 
 GE01PPO'
 no 130 T=],NCW 
 rFo1890
 
FI=I 
 GEOlgO0
 

SN(I.L)=2.*SGPTCCPCWL(1)*(I.-CPCWL(l))) 
 GE01920
 
130 	 CPCWLCI)=CPCWL(1)4O0 .
 GE01930
 

DO 250 KK=1,NC 
 GE0194o
C 
 GEOlqso

C * CoPOnINATES oF PFEAK CVORPs P0 NIKlG SPAKWISF SECTIONS * GEo0q6
C 
 GE01970
 

PEAr (5,F70) (OXXLC0),XXT(IhYI.(1),*TI1.),?c)

WPITTF (6,570) ((XXL(I),XXT(l),YL(I),1=1,2),7S) 
 GE01 90
 
IF (!USP.EG.i) SC TO 210 
 GE0200O

IF (ISYI.FQ.O.ANC.KK.EO.1) GO TC 140 
 GE02010
 
IF (KK.EC.(NJW(NJP)+1)) CC TO IFO 
 GE02020
 
IF (ISYM.NE.0.ANr.KK.E.UNJW(NJP).])) C0 TO 
160 	 GEO2n3o
 
IF (ISYM.NF.O.ANr.KK.E.?JW(NJP)) rC 
TO 140 
 GE0204O
 
GO TO 	21n 
 GE02050


140 	 XXL(?)=XXL(I)+(XXL(?)-XXL(1))*(YL(2)-YL(])+RT-FJ)/(yL(2)-YL(1)) 
 GF02060
 
XXT(2)=XXT(1).cXXT(2)-XXT(1))*(YL(2)-YL(1)*PT-Pw)/(YL(2)-YL(l)) 
 GEO?070
 
IF rISYP.EQO) GO TO 170 
 GFO2OBo
 

1EO 	 XXL(I)=XL2 
 GE0209o
 
XXT(]1=XT2 
 GE0210c
 
GO TO 	170 
 GE021ln


feo XXL(2)=XXLtG 
 GE0212n
J)/(YL(2)'YL(1) 2+(XXL(2)-XXL(1))X2YL(?OYL(l)-PT

XXT(?)=XXT(])+xXT(2)-XXT(l)) 
 YL(?-y L(])-PT+pj)/(yL().-YL(l)) GE02130


170 	 XL2=XXL(2) 

XT2=XXT(2) 

IF (TSYW.EQ.O.AND.KK.EO.]) GO TO IPO 

IF (ISYN.KE.O.AKPKK.EO.INJWCNJp)-I)) G 

YL(1)=YL? 


le0 	 IF CISYW.FQ.O) GO TC-190 

IF (KK.EQ.(NJWCNJP).1)) GO TC PI0 

IF (KK.EO.JWtNJP)) YL(2)=YL(2)+PT-Pu 

IF (KK.EC.(W(rJUP)-1)) YL(2)=YL(2)-PT+PJ 


GE02140
 
GE02150
 
5EO216o
 

T iPO (E02170
 
GE02120
 
GE02190
 
SEO220n
 
GE02210
 
GE02?2n
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GO TO 200 

190 IF (KK.EQ.1) YL(2)=YL(2).RT-PU 

200 YL2=YL(2) 

210 CONTINUE 


FM=PI(KK) 

NSW=M1(KK) 

DO 220 J=1,NSW 

FJ=J 

CPShL(J)=O.S*(l.COS((2.*FJ-1o)*PT/(2.*F)))*100. 

YCCK(J)=n.5*(1.-COS(FJ*PI/FW)) 

SJ(JvKK)=SIN(FJ*PI/F) 


220 CONTINUE 

IF (KK.FO.NC) SC TO 230 


CPSWL(1)=O, 

CPSWL(NSW)=100. 

GO TO 24n 


230 CPSWL(1)=O. 

240 IF (KK.EQ.NJl(LL)) PJWI(LL.L)=TPANEL 


IF (KK.EC.NJW(NJP)) LC(L)=KL+1 

LP=(L-])*NCKK 

CALL PANEL (XYL.YL,YXT.CPFWL.CPEWL,ISWTPANFLL 

P ANEL.KL.LRP
 

IPAKEL=LPANEL.1 

NCS=NCS+NSW-1 

WICTH(KK)=YL(2)-YL(1) 

PREAK(KK)=YL(1) 

IF (KK.EO.NJW(LL)) NJW2(,LL)=LPAKFL 

IF (KK.KE.NC) GO TC 250 

CHCPr)T(L)=XXT(2)-XxL(2) 

YCN(L)=XXL(2) 

HALFP=YL(2) 


2C0 	 IF (KK.EC.NJh(LL)) LL=LL+1 

IF (L.EC.3) GO TC 300 

IF (L.FO.1) LPANI=LPANEL 

IF (L.FC.2) LPAN?=LPANEL 

IF (NW(2).EO.0) GO TO 260 

L=L+1 

NCWtNW(L) 

IF (L.EC.3.ArC.NW(3).EQ.n) eC TC PPO 

GO TO 120 


;2C 	 DO 270 1=2,3 

00 270 J=INFP 

mjWI (I.J)=f 


270 	 MJW2(IJ)=O 

LPAN2=.PANEL 

NCS=NCS*3 

GO TO 3nO 


PPO DO 290 T=INFP 

'JWI(3.1)=O 


290 WJI2(3.)=o 


GE0230
 
GE02240
 
GE02290
 
GE02260
 
GE02270
 
GE022PO
 
GEF02290
 
GE02300
 
GE02310
 
GE02320
 
GE02330
 
GE02340
 
GEO?350
 
GE02360
 
GE02370
 
GE02380
 
GE02390
 
GE02400
 
GE02410
 
GE02420
 

WP.7S)GEO2430
 
GE02440
 
GE02450
 
GE0247n
 
GE02470
 
GE024PO
 
GF02490
 
GE02cO
 
GEOI a
 
GE02qO
 
GE02530
 
GE02540
 
GE02550
 
GE02560
 
GE0257f
 
GE025nO
 
GE02590
 
GE02600
 
GEO?610
 
GF026?0
 
GF02630
 
GEO?640
 
GE02650
 
GF02660
 
GE02670
 
GEC26PO
 
GFO26qn
 
GE02760
 
GEC271b0
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LL-I OF POOR Ua GE02720 
NCS=CS.NS/2ORIGINAL PAGEF lbNCS=NCSONCS/O GE02730
 

300 CONTINUE 
 GEC2740
 
NCS=NCS/3 GE02750
 
NCW=NW(1)+NW(C?)+KW(3) GE02760
 

VU=VMU GE02770
 
IF (IUSP.FO.1) CU=VMU GE0278o
 
VMU=CU GE02790
 
PTJ=RJ GE02800
 

7JT=ZJ*ZS GEC2810
 
IF (PT.GT.APS(7J).ANP.KCCF.FO.O) ZJT=PT*J/AB(7J)+7S GE02820
 
IF (IUSP.EO.1) GO TO 310 GE02830
 
AW2=AM1/(VMIJ*SORT(TENP)) GE02840
 

IF (AM2.GT.O.9) WRTTF (6,660) A2 GES02850
 

IF (AM2.OT.O.9) A$'=0.9 GE02P60
 
310 CONTINUF 
 GE02870
 

LAST=LPANFL GEOa2Po
 
C GFOPSgO
 

C TCTAL NUMBER CF STREAPWSE JET 5FCTIONS, NUPPER OF JET CIRCUM- GE02900
 

C FEPFNTIAL STRIPS MINUS OF FCR A NON-CFNTEREC JET (USE COO tUMBERSGEO2910 

C ) AND PLUS ONE FCP A CFNTFPFD JFT (USE EVF NUPPERS), AND KL.M8FRF GE02920 

C OF JET VORTEY FLFMENTS ON EACH JET SECTION *** GE02930 
C GES0294n 

PEAt ( ,9Pn) NKJ,SJ,(CJ(1).1=1,NNJ) GEO295n 

WRITE (6,580) KNJ,NSJ.(NCJ(!),1=1,NNJ) GE02960 
IF (KCODE.EQ.O) CALL CIPCJ (ISYl.NSJY) GE02970 
IF (ISYM.FO.O) NSJJ=NSJ/? GE02980 

IF (ISYW.NE.0) NSJJ=(NSJ+I)/? GE02990 
GEC3000
NSYm=1-ISYW 


KSJI=NSJJ-1 SE3n1o
 

FNJ=NSJJ GE03020
 
GE03030
CPFWL(1)=Oo 


CPSWL(NSJJ)=1. GE03040
 

YCr'N(1)=0.5*(.-COS(PI/FNJ) GE030 n
 

DO 320 T=2,NSJI GE0306O
 

FI=T 
 GEF03070
 

CPSWL(I)=O.50(1..CCS((?.*F1..)*Pl/(2.*FNJ))) GEO3OPO
 
320 YCOK(I)=O.*(1I.-COS(FI*PT/FNJ)) GE0300 

TEKTN=NC GEC310 

JC=qS*L GE03110 

NJI=NNJ-1 GE0312n 

CO 420 JJ=,KNJ GE03130 
IF (IUCA.F0.I) SC TG 370 GE03140 

C GE03150 

C *4 COORDINATES OF OUNDINt LIVFES OF JET SECTICNS PROJECTED ON X-Y GE03160 

C PLANE *4* GE03170 

C GEC31AO 
REAE (Cq970) (XXL(I)*XXT(I).YL(I)*T=I1?) GF03190 

WRITF (6,q70) (XXL(T),XXT(),Yl(I).T=I.2) GE03200 



IF (ISYW.EO.O) -C TC 330 
 GEt3210
 
XLI=XXL(1)-(X)L(P)-XXL(l))*(PT-TJ)/CYL(


2 -YL() GE03220
 
XT1=XXTf])-(XT(2)-XXT())(RT-PTJ)/(YL(2)-yL(1)) 
 GEC3230
 

330 XL2=XXL(1).(XxL(p)-XXL(1))*(PT+RTJ)/(YL(?).yL(1)) 
 GEO324n
 
XTF=XXT(1)+(XXT(2)-XXT())*(PTPTj)/(YL2)-YL(1)) 
 GE03250
 
IF (ISYN.FQO) Go TC 340 
 GE03260
 
XXL(I)=XL1 
 GE03270
XXT(1)=XTI 
 GE03280
 

340 XXL()=XL2 
 GE03290
 
XX7(2)=XT2 
 GE03300
 
IF (ISYP.E.0O) GC TC 50 
 GE03310
 
YL(If=YL(1)-RT+PTJ 
 GE03320
a5s YL(?)=YL(2).PT-PTJ 
 GE03330
 
IF (KCODE.FO.0) GO TO 360 
 GE03340
 
XYL(4)=XXL(2) 
 GE03350
 
XXT(4)=XXT(2) 
 GE03360
 
YL(4)=YL(2) 
 GE03370

XXL(?)=XXL(1) 
 GEO33PO
 
XXT(?)=XXT(1) 
 GE0339n
 
YL(2)=YL(1) 
 GE03400
 
XXL(3)=XXL(4) 
 GE03410
 
XXT(3)=XXT(4) 
 GE034PO
 
YL(3)=YL(4) 
 GE03430
 
7L(1)=7S 
 GE03440
 
7L(2)=7T ZS 
 GE03490
 
ZL(3)=2P+7S 
 GE03460
 
7L(4)=2S 
 GE03470
360 CONTTINUF 
 GE034Pn
 
GO TO 3q0 
 GE0349O
 

c 
 GEC3500
 
C ***COCPDTNATES CF PPFAK POIKTS DEFTINNG PECTANCULAP JET SECTIPtS FOR 
GF03510

C USF CONFIGUPATTOrS*O* 
 GE03520
c GE03530
 
370 DO 3s r=1,4 
 GE0354n
 

PEAr (5,970) XXL(I),XXT(T).YL(I) 'L(i) 
 GE03550

2PO WRITF (6,57) XXL(I),YXT(I),YL(T),7L(I) 
 GE03560
 
'90 COKTINUE 
 GE03570
 

TI=JJ 
 GEO35p0

JJI=JJ L 
 GF03590
FNCJ=NCJ(JJ) 
 GE03600
 
KJ=NCJ(JJ) 
 GE03610
 
NPJ=NJ*16 
 GE03620
 
IF (NJ.CT.6) NhJ=KJ*P 
 GE0363n
 
FNj=NMJ 
 GE03640
 
On 400 J=INMJ 
 GE03650


FJ=J GE366n
 
SC(JJJ)0.5*(1.-COS((2.*FJ-1.)*PI/(2.*FNJ))) 
 GE03670


400 SI(J.JJ)=SIN((?.*FJ-1.)*Pl/(2.*FJ)) 
 GEO36PO
 
DO 410 J=I.NJ 
 GEO36ng
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FJ=J GE03700
 
CPCWL(J)=O.5*(I..COS(2.*FJ-1.)*PI/(?.*FNCJ))3 GE03710
 

410 SN(J,JJI)=2.*SOPT(CPCWL(J)*(I.-CPCWL(J))) GE03720
 
IF (KCCCE.EQ.0 CALL JSHPPE (XXLgXXTYLYJZJTFTCPCWL,IPANEL,NJGE03730
 
IJCTSYWI GE03740
 
IF (KCCDE.EQ.I) CALL RESHAP (XXLXXTYL.Zt.CPCLLCPSWLIPANEL,NJ JGEO379n
 
iC,T,NSYM) GE03760
 
MJJ(JJ)=LAST 	 GE03770
 

420 	 TPANFL=LAST+1 GE037PO
 
SDF=XXT(I)-XXL(1) GE03790
 
IF (TUSP.EO.fl TH=ZL(3)-ZL(4) GE03800
 
YCOCt(2)=7L(4)-7CR(l) GEO3IO
 
YCCN (24)=USB GE03820
 
C])=CWU GE03830
 
IF (KCODE.EO.O) YCCN(25)=I. GE03840
 
IF (KCODE.EQ.1) CALL RECTJ (ISY dNCJ,Y) GE0385n
 
JPANEL=LAST-LPANFL GE03860
 
LTCTAL=LASTJPAKNEL GE03P70
 

C GEO38PO 
C ***NUEER OF SECTICNS IN WICH THF CIHERAL IS TO FE DEFINED , GEO3PqO 
C DIHEDRAL IN DEC., AND T'-F CUTPO&PD Y COORDINATF OF THE SE(TION GE03900 
C * MDG=I IF THERF IS DIHEDRAL, =0, CTHFPWISF * GE03910 

C GE03920 
READ (9.580) NDG,WDG GE03930 
WRITE (e,5PO) NDG.PDG GE03940 
READ (9,970) (SGGEY(1.NrG) SF03950 

WRITE (6,570) CSKC(I)tYr(!},I=]itG) GE03960
 
DO 430 1=1,1NG GE03970
 

430 SNC(T)=SIN(SNG(I)*PI/IP0.) GEO3QPO
 

LwF=LPANFL GE03990
 
LWFJ=LTCTAL GE0400n
 
NTL=O GE04010
 

KW= 
 GE04020
 

WKN=O. 
 GE0403n
 
RX=O. 
 GE04040
 

C 
 GE04OSO
 

C * KF=! IF THE FUcELAGE IS PRFSENT, =0 OTHERWISE. NT=NUMPER CF GE04060
 
C FOLPIEP TFRPS EXCLUDING TI-F ZEPC-CPDFR TEP*. NCUY=NUMBEP CF CIR- GE0407n
 
C CUPFERENTIAL LCCATIONS AT WHICH PRFSSUPE LOADING IS TO FE CCMPUTFDGEO4OP0
 
C . NF=NUWPER OF CCNTROL STATIONc ALCNG THE FUSELAGE AXIS *'* GE04090 
C * KW=NUMPFP OF SEGMFNTS INTO WFICH TI-F FUISELAGE AXIS Ic CIVIDED, GE04100 

C NKF=NUWPEP OF SINCULARITY FLE'FNTS TN EACH SEGPFKT * GE04110 
C * FOP MIEWING CONFTGURATITh. USE FVEN NUMPFPS FCF NCUN * GE041?O 

GE0412n
C 

O0 440 I=I,q SE04140
 
NKF(I)=Oo GE04150
 

440 XAS()=O. GE04160
 

XAS(6)=O. 
 GE04170
 

READ (c.PO) KFKT,NCUMNFKW,(NKF(),1=1.KW) GEO41PO
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WPITE (6.580) KF.NT.NCUPKF,KW,(NKF(IIT=1,KW) GE041IO
 
IF (KF.EQ.O) GO TO 500 GEO4200
 
NTL=NT*NF 
 GE04210
 
KWI=KW.1 
 GE04220
 

C 
 GE04230
 
C X-COOPDINATES DEFINING THF FUSELAGE SF61ENTS,INCLUDING THE NOSE GEO4240
 
C AND THE TAIL, FUSIND=n. IF THE FUSFLAGE GEOPETRY IS TO PE DEFINED GE04250
 
C ANALYTICALLY IN FUNCTIONI FUR(X) AND SLOP(X). =1. OTHERWISE. GE04260
 
C FUSNO=NUMBER OF FUSELAGE STATIONS TO 8E INPUT TC DEFINE THE GE04270 
C SHAPE IF FUSIND=I. , =0. OTHFRWI9E *** GE04280 
C * XI=FOY STATION IN FRACTION OF PCDY LENGTH AT WIICH THE PATF OF GE0429a 
C CHANGE OF CROSS-SECTIONAL AREA WTTH PODY LENGTH FIRST PEACHES GE04300 
C PAXIMUN NEGATIVE VALUE. SEE DATCCP * GE04310 
C * XJF=I. IF THE LOWEP INFOARD EDGE OF TFP USF QET IS ON THE FUSELACFGE04320 
C * =0. OTHERWISE * GF0433n
 
C 
 GE04340
 

READ (1.570) (XASI(),=I.KW1).FUSINDFUSNO,X,XdF GE0439n
 
WRITE (6.570) (XAS(I1.I=IKWI).FtS-NDFUSNOX1,XJF GE042(0
 
IF (XI.LT.O.01) x1=]. GE04370
 
IFR=FUSIND 
 GEO43PO
 
IFN=FUSNO GEO43qo 

C ***IF FUSTND=I . PEAR IN ThF FJSFLAGE X-STATICNS AND THE RADII. GE04400 
C OTHFPWISE, SKIP *** GE04410 

IF (IFR.EO.O) CC TO 450 GE04420 
READ (C.570) (XFF(1)I=IIFN) GE04430 
READ (,S70) (PFF(1),If=.IFN) GE04440 
WRITE (6,570) (XFF(I),I=ITIFN) GE04450 
WRITE (6997(l) (PFF(I),I=l,IFN) GE04460 
CALL SPLINF (IFN,XFF,RFFAAFPPFCCFDDF) GE0447n 

450 	 CONTINUE 
 GE04480
 
XLEF=XAS(1) GE04490
 
XTEF=XAS(KWI) GE04500
 
IF (YN(2.1),LE.0.O) GO TO 48O GE04S1O
 
IF (ZCP(2).GE.O.) TPI=PT/2.-ATAN(7CP(?)/YN(P.I)) GE04S20
 
IF (ZCP(2).LT.O.) TFI=PI/?.'ATAN(APS(ZCP(?)}/YN(2,1)) GE04530
 
IF (ZCP(P).LT.O.) O'TO 46o GE04540
 
IF (APS(ZCP(2)).LE.0.OO1) Gr TC 470 GE04550
 
FI=THI/PI*FLCtT(NCUW) GE04560
 
NHI=F1 
 GE04S70
 
IF (NH1.LT.2) NHI=2 GEO4SSO
 
60 TO 490 
 GE04590
 

460 TH2=1I-THI 
 GE04600
 
F2:TH2/PI*FLCAT(KCUM) GE04610
 
NH2=F? 
 GE04620
 
IF (NH2.LT.2) NH?=2 GE04630
 
NPI=NCUM-NH2 
 GE04640
 
rO TO 490 
 GE04650
 

470 	 NH1=NCUN/2 GEC4660
 
GO TO 490 
 GE04670
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490 

4PO 

500 


C1 0  

520 


NH1=O ORIGINAL PAGE IS GE0468n 
TH=0. OF POOR QVUAWT GE04690 
COITTNUF GE0470 
SNP(S20)=TH1 GE04710 
SNP(5.19)=NHI GE04720 
XTE(50)=XJF GE04730
 
CALL GFOFUS (POX) GE04740
 
LWF=LPANEL+NTL GE04750
 
LWFJ=LTOTAL+KTL GE04760
 
WK=-R.*PI*RDX GE04770
 
COKTINUF GEO47Pn
 
WRITE (6,590) I-ALFSV,,CPEr GE04790
 
WRITE (6.630) GE04800
 
WRITE (6.SRn) LPANELJPAKFLLWFj GEO4A1O
 
IF (IUSP.EQ.1) GC TO 510 GEO4P20
 
WRITE (6,750) GE04A30
 
IF (KCCDE.FQ.O) WRITE (F,770) GE04R40
 
IF (KCODE.E.1) WRITE (6,7PO) GEO4PSO
 
IF (KCCDE.EQo.1) WRITE (6.790) GE04860
 
WRITE (6,790) GE04870
 
WRITE (6.730) XFOUI GEO4PPO
 
WRITF (6,740) PFCLT GE04g90
 
WRITE (6,760) VPt GE04900
 
COKTIMUF GE0491A
 
IF (ICAW.NE.I) GO TO 520 GE04920
 
WRITF (6.670) GE04930
 
WPITF (P,690) (XT1.I),I=,IM) GE04940
 
WRITF ($,700) (ZC(1,I).I=.IV) GEO4qso
 
WRITE (6.PO) GE04960
 
WRITE (6,690) (XT(2*I),I=IIfl) GE0497o
 
WRITE (6,700)) (?C(2,I).I=1.IP) GEC49PO
 
CArLEP=ZCR(O,} GE0499n
 
CAPTFP=ZCR(1.) GEOSnOD
 
CANLFT=7CT(0.) GEOSOl
 
CAPTET=ZCT(1.) GE050?O
 
COKTINUE GE05030
 
WRITE (6,640) GE05040
 
WRITE (6.710) GE05OSo
 
WRITE (6,600) (YK(I,I) .XN (I92) .YN (1.1) ,YN(I.2) 9h.(It1) ,7t (1.2) ,I=]GEOSn6o
 

1,LAcT) CE05070
 
WRITF (69650) GEOSOPo
 
WRITE (6,720) GE05O9O
 
WRITE (6,600) (XCP(!),YCP(I)vZP(T),I=1,LAST) GE051O0
 
IF (KCODE.EQ.1) CC TO 540 GEOSIIO
 
IF (ISYF.FGO) eC TO 530 GE05120
 
FN2=(NSJ-1)/?,I GE0513n
 
NJP=(NSJ-1)/2+? GE05140
 
ANG=Pl/(2.*F?) GEOSIFn
 
FAC=(SI(3.*AtG)-SI(AG)/CC(ACh))(I.-COS(3.ANC)) GEO51O
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PHT=PT/P.-ATAN(FAC) 	 GE05170
 
NJFI=NJH-1 	 GE05180
 
NJ2=NJH.1 	 GE0519O
 
Y(3,2):SIN(PI-I) GE05200
 
Y(4,2)=-COS(PHl) GE05210
 
Y(2,NJFI):Y(32) GE05220
 
Y(4#NU1)=-Y(4,2) GE05230
 
Y(?,NJHP)=-Y(3.?) GE05240
 
Y(4NJH2)=Y(4,2) GE05250
 
Y(3,NSJ1)=-Y(3,?) GE05260
 
Y(4.NSJI)=-Y(4.P) GE05270
 
GO TO c40 GE0580
 

530 FNp=NSJ/2 GEO52qO
 
NJktNSJ/2 GE05300
 
ANCG=I.-O.5*(I.-COS(Pl/(2.*FN2))) GE0531O
 
ANG3=1.-O.*cl.-CCc(3.*Pl/(P.*FK2))) GE053?0
 
ANXr=ATAN(SOPT( .-ANGI*ANGI)/ANfI) GE05330
 
ANC-3=ATAN(SQOT(I.-ANG3*Ahr3)/AKN3) GE05340
 
FAC=(SIN(ANG3-STt(ANGI)/CS(ANC1))/(1.-COS(AKC3)) GE05350
 
PPI=PI/2.-ATAN (FAC) 

NJ -I=NJH-1 

NJ'2=NSJI 

Y(3,KJFI)= TN (P1-I) 

Y(4.NJH1)=COS(P-I) 


V( 

Y(kNJH)=-Y(4,NFI) 


940 CC'NTTN IE 

FNJ=NICJ(KKJ) 

NPj=NCJ(KNJ) 

00 550 J=1.NPJ 

FJ=J 


GE053EO
 
GE05370
 
GEO5SPO
 
GEC539o
 
GEO400
 

3~JH2z-V 2.I~-1)GF0S41 0
 
GE054P0
 
GE05430
 
GEC5440
 
GE05450
 
GEO5460
 
GE05470
 

550 	 PCI(J)=SIN(FJ*PT/FKJ) GEOS4PO
 
PFTAI=S0PT(1.-AMI*AN1) GEO54Q9
 
PFTA5?=SCRTUI.-A 2*ANW2) (GEO550f
 
R]=RETAI*RETA1 GE05510
 
R2=eFTA2*PETA2 GE05520
 
PO 560 KK=19NCc GEO530
 
XLL(KK)=ALP+(TWTT.*TWIST*YLE(kK)/HALFf)*Pl/1PO. GE050 40
 
T=XLL(KK) GE05550
 

5e0 	 XTT(YK)=SIN(T)/CGS(T) GE05560
 
YCN (6)=X1 GEOES7o
 
7J=ZJ*7S GE05580
 
PETUPN GE05590
 

C 	 6E05600
 
570 FORMAT ((FIO.)) GE05610
 
580 FOPAT (E(6X,14)) GE05620
 
990 FORMAT (IOX,PFIALF SW=,E12. .10X,!HCREF=.F1?.5) GE05630
 
600 FORMAT (6(FIO.9)) GE05640
 
6I0 FrRNAT (2(6X.14)97FI0.5) GEC56FO
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620 FORMAT (1HO.10I-IPUT PATA) GE05660
 
630 FORMAT (1HO,!HLPANFLJPANFLLWFJ=) GE05670
 

=
 640 FORMAT (IHO,36FVORTEX ELEMENT EKPOINT COOPDINATES ) GEO568O
 
650 FOPMAT (1HO,26HCCNTROL POINT COOPCINATES=) GE05690
 
660 FOPMAT (IHO,42HPIAPNING. TIE EQUIVALFNT JET AC- NUMBER ISFIO.5,4]GEO5700
 

IHIT HAS BEEN SET TO 0.9 IN THE CONPUTATION) GEOS7O
 
670 FORMAT G)
(/45H*** CAMBER ORDINATES FOP THE ROOT SECTION SF05720
 
680 FORMAT (/44H* * CAMBER OPPINATEc FOP THE TIP SECTION E0)
E5730
 
690 FORMAT (/7X,31X/CIIFIO.5) GE05740
 
700 FORMAT (/7X.3I-7/C.I]F]OA) GE05750
 
710 FORMAT (/4X,2HXIPX,2IX298X92PYI,X,2HY29SX2-21,6X.2HZ2) GE05760
 
720 FORMAT (/4X,3HXCP,7X,3HYCP.TX,3HZCP,7X 3HXCP97X,31YCP,7X 3HZCP) GEOT0
 
730 FORMAT (IHOt46HTHF EQUIVALENT JET PROPERTIES ARE EVALUATED ATqF1O.GEO5780
 

S)
GE05790
 
740 FOPWAT (IHO,28HTHF EQUIVALENT JET RADIUS IS.FIO.5) GE05OG
 
750 FORMAT (/20X ,50FxXXXXXXXXXXXXXXXXXYXXXxxxxXXXXXXXXXXXXXXXXXXXXGEO5P)O
 

7) GE05820
 
760 FORMAT (JHT.49PTHE VELOCITY RATIO OF THE EVUOVALEKT JETVO/VJIS.FGEO583O
 

77 .F) GES05840
 
770 FOPMAT (/20X*3PHAK EQUIVALENT CIRCULAR JET IS USED FOR/20X,23HINTEGEOB58O
 

iRACTION COWPUTATICN) GE05860
 
7R0 FOPMAT (/20X,943FA RECTANGULAR JET WITH LATERAL EXTENT EQUAL/20X,42GE05P7
 

LHTC THE FEQUIVALFNT JET DIAMFTEP I USED FOR/2OX.23HINTEACTION CONGEOIBP0
 
2PUTATION) GEOSP90
 

790 FORMAT (/20X,SlHKOTE. CHECK WFETEP THE WING IS IMMERSED TN THE JFGE05900
 
iT) GE05910
 
FNC GEO5Q20-

SUPPOUTINE GEOFUS (RDX) GEE 10
 
COMMON /FUS/ XF(20),XCF(?f)RF(20),SNP(9,20))XLEFXTEFWARD(20),NCGEF 20
 
IUNNFNT.CSF(51O).XAS(6),NKF(E),FOFIOKF.NTL GEE 30
 
P1=2.1415926S GEF 40
 
S=XTEF-XLEF GEE E0
 
THI=SNP(5,2O) GEF 60
 
NHi=SNP(5,19) GEE 70
 
PrDX=SLOPCXLEF) GEF 80
 

NFI=NF i GEF 90
 
FNT=NT GEE 100
 
DO 30 1=i.NT GEE 110
 
FI=I GEP 120
 
nO 3n K=19NCLM GEP 130
 
IF (NHi.NE.O.ANn.K.LE.NHI) O TC 10 GEE 140
 
FK=K-NPl GEE 150
 
FCUM=NCUP-NHI GEF 160
 
PP=PI-TFI GEF 170
 

TP=TH1 
 GEE 1PO
 
GEE 1q0
GO TO 20 


10 FK=K GEF 200
 
FCUM=N-I GEF 210
 
PP=THI GEF 2?0
 



20 


30 


40 


10 


20 


30 

40 


TP=O, GEF 230
 
CONTINUE GEF 240
 
TA=(2.*FK-L.)*PP/(2.FCUW) TP GEF 250
 
CSF(IK)=COS(FI*TA) GEF 260
 
IK=I GEF 270
 
FNF=NKF(]) GEF 2PO
 
XO=XAS(1) GEF 290
 
N2=1 GEF 300
 
NX=NKF(1) GEF 310
 
SL=XAS(2)-XAS() GEF 320
 
00 40 T=INF GEF 330
 
MP=-1K GEF 340
 
FI=P GEF 350
 
XF(!)=XO+0.9*SL*(]o-COS((P.F!-1.)OPI/(.*FKF))) GEF 360
 
XCF(I)=X+0.50qSL*(Io-COSFI*PI/FNF)) GEF 370
 
SNP(N2.M)=STN((;°*FT-1.)*PT/(?.*FNF)) GEF 380
 
XC=XCF(I) GEF 390
 
FF(!)=FUP(XC) GEF 400
 
IF (I.NE.Kl) GO TO 40 GEF 410
 
N2=rN2+1 GEF 42n
 
IK='l GFF 430
 
N1=l11KKF(N2) GEF 440
 
SL=YAfS0N2*1)-XASc(K2) GEF 450
 
FNF=NKF(N?) GEF 460
 
XO=XAS(N2) GEF 470
 
CONTINUF GEF 4P0
 
RETLRN GEF 490
 
ENC GEF 500-

SUPPOUTINE SPLINE (NX,Y,A.8EC,P) SPL 10
 
DIWENSICN S(111), i(21). CA(21) SPL 20
 
DIPENSION A(M), P(). CM(1), D(l), X(l), Y(1) SPL 30
 
NI=+l SPL 40
 
N1=K-l SPL S0
 
H(NI)=O. SPL 60
 
H(1)=X(3)-X(2) SPL 70
 
H(2)=-X(3).X(1) SPL 80
 
H(3)=Xf2)-X(1) SPL 90
 
DO 10 K=49N SPL 100
 
H(K)=O. SPL 110
 
nO 20 K=1,N SPL 120
 
S(K)=-H(K+I)/h (I) 'PL 130
 
NJ=N-1 SPL 140
 
00 70 1=2,N SPL 150
 
IF (I.EC.N) GO TC 30 SPL 160
 
H(NI)=-6. ((CI.)-Y(X)})/CX(I+1)-X(I))-(YrI)-y(I-1))/(X(I)-X CI-I))SPL 170
 

1) SPL 180
 
60 TO 40 SPL 190
 
H(N!)=O. SPL 200
 
00 60 J=IN SPL 210
 



Fa 


60 


70 


Po 


C 


10 


20 


H () =0 SPL 220
 
IF (I.EQ.N) GO TO 50 SPL 230
 
IF (U.LT.(I-1).OP.,J.GT.I+1)) 60 TO 60 SPL 240
 
H(I-1)X(I)-X (I-i) SPL 280
 
H(I)=2.*(X(I.)-.X(I-1)) SPL 260
 
H(I1)=X (I1)-X (I) SPL 270
 
GO TO 60 SPL 2PO
 
H(N-2)=X(N)-X(N-1) SPL 290
 
H(N-l)=-X(N)+X (-p) SPL 300
 
H(N)=X (N-1)-X (N-2) SPL 310
 
CONTINUE SPL 320
 
II=l SPL 330
 
CALL VMSEQN (NJITP,S.CA) SPL 340
 
NJ=NJ-1 SPL 350
 
CONTINUE SPL 360
 
DO FO I=1,NI SPL 370
 
A(I1=(S(I+1)-ScI))/(6.*(XcI.1)-X(If)) SPL 3R0
 
P(I)=S(I)/2. SPL 390
 
C(I)=(Y(I*l )-Y( ))/(X(I1+)-X(I))-(X(I+1)-X(I))*(2.*S(I)+SCI1 ))/6.SPL 400
 
D(I)=Y(I) SPL 410
 
RETURN SPL 420
 
FNC SPL 430-

SUPROUTINE PESPAP (XXL.XXT.YL,7L.CPCWLCPSWLIPANELNJJC,.JJNSYP)RSP 10
 
TO CEFINE THE LCCATIONS OF VORTEX AND CONTRCL PCINTS ON RECT. JETSRSP 20
 
O1?FNSION XXL(1), YL(1). XXT(1), 7L(1). CPCWL(1), CPSWL(1) RSP 30
 
COPNON /SCHFtE/ C(2),X(l0.41),Y(1O941),SLOPF(lS),XL(2,I),XTT(41).RSP 40
 
iXLL(41) RSP 90
 
COPPON /GEOM/ pALFCh,XCP(200),YCP(200).7CP(200),XLE(50),YLE(50) XTRSP 60
 
1E(EO),PSI(20),CP(95),XV(?OO).YV(IOO).SN(R.P),XN(20092).YN(200,2)2RSP 70
 
2N(200.2).WIDTH(P),YCON(?=)gFWEFP(CE) *HALFP.SJ(2198)EX(952),TX(95RSP e0
 
3,2).SC(160,5),SI(160,5),LC(3) RSP 90
 
COPPON /CONST/ NCSgNCWiW(8),NSJCJ(5).LAST.NWI(3.S),WJW2(3.5),URSP 100
 
IPANELJJ(5),NW(3)*KNJNJP RSP 110
 
P1=3.14159265 RSP 120
 
IF (NSYM.EQ.O) hSJJ=(NSJ+I)/2 RSP 130
 
IF (NSYr.NE.O) hSJJ=NSJ/? RSP 140
 
NSJ1=NSJJ-1 RSP 150
 
00 10 J=1.NJ RSP 160
 
FJ=J RSP 170
 
FNJ=NJ RSP 180
 
PSI(J)=O.S*(I.-COS(FJ*PI/FNJ)) RSP 190
 
DO 170 IS=1,4 RSP 200
 
IF (NSYY.EQ.I.AKD.IS.F0.1) GO TO 170 RSP 210
 
IF (IS.EQ.4) GO TO 20 RSP 220
 
KI=IS RSP P30
 
K2=IS+1 RSP 240
 
GO TO 30 RSP 250
 
KI=1 RSP 260
 
K?=4 RSP 270
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30 CONTINUE RSP 2PO
 
SPAkf=YL(K2)-YL(KI) RSP 290
 
XDTF=XXL(K2)-XXL(11) RSP 300
 
DO 40 1=1,2 RSP 310
 
lT=!!K1-1 RSP 320
 
IF (IS.EO.4.AND.I.EO.2) 11=4 RSP 330
 
C(I)=XXT(II)-XXL(II) RSP 340
 
DO 40 J=1.NJ RSP 350
 

40 XL(I.J)=XXL(II)+CPCWL(J)*C(I) RSP 360
 
IF (ABS(SPAN).LF.O.001) GO TO 7n RSP 370
 
DO 0 J=1.NU RSP 380
 

= 0 SLOPE(J)=(XL(2.J)-XL(1,J))/SPAN RSP 390
 
DO 60 K=INSJJ RSP 400
 
YK=CPSWL(K)'*SPAN RSP 410
 
DO 60 J=INJ RSP 420
 
Y(JK)=YK+YL(K]) RSP 430
 
X(JK)=XL(I,J)+sLOPE(J)*(Y(JK)-YL(Kl)) RSP 440
 

60 CONTINUE RSP 450
 
NS=NSJ1 RSP 460
 

70 IF (ARS(SPAN).LF.O.001) NS=1 RSP 470
 
DO 160 K=1,NS REP 480
 
YC=YCON(K) RSP 490
 
IF (ARS(SPAN).LF..001) YC=0.5 RSP 500
 
KK=JC.K RSP 510
 
CH(KK)=C(1)-(C(I)-C(2))OyC RSP 9?
 
IF (APS(;PAN).LE.0.O01) er TO PO RSP 530
 
YCI=CPSWL(K) RSP 540
 
YC2=CDSWL(K+1) RSP 55o
 
GO TO 90 RSP 560
 

80 YC1=0. RSP 57O
 
YC2=I. RSP 5PO
 

s0 CONTINUE RSP 590
 
FX(KKI)=XXL(KI) XDIF*YC1 RSP 600
 
EX(KK,2)=XXL(KI).XDIF*YC2 RSP 610
 
TX(KK,1]=XXT(KI)lXXT(K2)-XXT(K)).YCl RSP 620
 
TX(KK,2)=XXT(Kl)+(XXT(K2)-XXT(K1))*YC2 RSP 630
 
O0 160 J=.,NJ RSP 640
 
NPAKEL=(K-I)*Kj4j- .!PANFL RSP 690
 
NPANI=NPANEL-1 RSP 660
 
DO 130 1=12 RSP 670
 
KTI=K+I-l RSP 680
 
IF (A9S(SPAN).LF.0.001) PO TO 100 RSP 690
 
X1=e(J.KI1) RSP 700
 
Yi=Y(J.KII) RSP 71P
 
IF (J.KE.1) GO TO 110 RSP 720
 
ZZ=ZL(K1)(7L(K)-7L(K))*(YI-YL(Kl))/SPAN RSP 730
 
XX=XDIF*(Y1-YL(K))/SPAN.XXL(KI) RSP 740
 
GO TO 120 PSP 790
 

'100 IZk1kl PSP 760
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110 


1 0 


130 


140 


ie0 


160 


170 


C 


ORIGINAL PAGE L 	 RSP 770 
RSP 780XI=L(T..J) 	 OF POOR QUALT 

RSP 7qn
YI:YL(KI) 

RSP 800
IF (J.NE.1) GO TO 110 

RSP 810
ZZ=ZL(IZN) 

RSP 820
XX=XXL(IZN) 

RSP 830
GO TO 120 

RSP 840
Z77ZN(NPAN1,I) 

RSP 850


XX:XN(NPAN1,9) 

RSP 860
XN(NPANEL,I)=X1 

RSP 870
YN(KPANEL,I)=Yl 

RSP 880
ZN(NPANELI):Z7 

RSP 890
CONTINUF 

RSP 9o0
XD=XlIF*YC+XXL (K1) 

RSP 910
XCP(NPANEL)=XD+CH(KK)*FSI(J) 

RSP 920
yCP(NPANEL)=YC*SPAN+YL(K1) 

RSP 930
IF (ARS(SPAN).LE.O.0O1) eO TO 140 


94n
7C=ZN(NPANEL9l)+(ZN(NPANFL91).7f(NPAEL,?))*(yCP(NPANEL)-YN(NPANELRSP

RSP 9iO
1,1))/(YN(NPANEL,1)-YN(NPANEL.2)) 

RSP 960
XC=XN(NPANEL,1)+SLCPE(J)*(YCP(NPANFL)-YN(NPANEL91)) 

RSP 970


GO TO 150 

RSP 980
7C=0.5*(ZN(NPANFL,1)+ZN(,PANFL.?)) 

RSP 990
XC=O.5*(XN(NPANEL,1)+XN(NPANEL,?)) 

RSP1000
ZCP(NPANEL)=ZC 

RSPIOIO
XV(NPANEL)=XC 

RSP l020
CONTINUE 

RSPIO3O


IPANEL=NPANFL+1 

RSPIO4O


LAST=NPANEL 

RSPIOSO
JC=KK 

RSPIO6O
CONTINUE 

PSP1070


PETLRN 

RSP1OO-
END 


10
SUPPOUTINE PANEL (XXLYL,XXTCPCWLCPSWL.NSW,IPANELLPANEL.KKLPSPNL

PNL 20


1WP.ZS) 

ThE WING PNL 30
TO DEFINE THE LOCATIONS OF VORTEX AND CONTROL POINTS ON 


CoShL(1) PNL 40

DINENSTGN XXL(1).'YL(1)t XXT(1)9 CPCWL(1), 


PNL 50

DIMENSION SWP(eqlS) 

COMMON /SCHEME/ CP?),X(10.41) y(Y1O 4 1),SLOPE(15),XL(2,15)sXTT'41).PNL 60
 

PNL 70
 
1XLL(41) 
 PO

COMMON /GEOM/ HALFS*,XCP(2OO)YC(200),ZCP(200)XLE(50)YLE(SO),XTPNL

1E(50),PSI(20),Cf-(9 ),XV(?()O)*YV(100),SN(8,P),XN(20 2)gYN(20O 2)97PNL qo
 

1
 ,8 ),EX(95,2),TX(9SPNL ]00
 
2 N( 2 0 0 ,2),WITH(8),YCON(2SSWEEP(50),HALFR.SJ(2
 PNL 110
 
3.2),SC(160,qShSI(I60.5),LC(3) 

COMMON /CONST/ NCSNCWMI1C),SJ CJ(5)LAST.NJT1(35)*Mo*2(3I5)9JPNL 120
 

PNL 130
 
IPANEL,JJ(5),NW(3),NNJNJP 


PNL 140
 
PI= 3 .141592A5 
 PNL 150

NSW1=NSW1 


PNL 160
 
DO 10 1=192 


PNL 170
 
C(I)=XXT(I)XXL(I) 


http:CP?),X(10.41


10 


20 


30 


40 


50 


60 


DO 10 Jml.NCW PNL IaO
 
XL(IJ)=XXL(I).CPCWL(J)*C(I)/100. PNL 190
 
SFAh=YL(2)-YL(1) PNL 200
 
00 20 J=INCW PNL 210
 
PSItJ)=O.5*(I.-COS(FLOAT(J)*PI/FLOAT(NCW))) PNL 220
 
SLOPE(J)=(XL(2,J)-XL(I,J))/SPAN PNL 230
 
SWP(J.LR)=ATAN(LOPE(J)) PNL 24o
 
DO 30 K=I.NSW PNL 250
 
YK=CPSWL(K)*SpAN/100. PNL 260
 
DO 20 Jz1,NCW PNL 270
 
Y(JK)=YK+YL(C) PNL 2P0
 
X(J*K)=XL(1.J)+SLCPE(J)*(Y(J,K)-YL(1)) PNL 290
 
CONTINUE PNL 300
 
XLL(1)=XXL(1) PNL 310
 
XTT(1)=XXT(1) PNL 320
 
D 40 1=2,NSh PNL 330
 
XLL(T)=XLL(I-1)t(XXL(2)-XXL())*(Y(1]I)-Y(1,I-1))/SPAN PNL 340
 
XTT(I)=XTT(I-1)+(XXT(2)-XXT(1))'(Y(l,)-Y(1.I-1))/SPAN PNL 350
 
no 60 K=1,NSWi PNL 360
 
KK=CSK PNL 370
 
YLE(KK)rYCON(K)*SPAN*YL(I) PNL 3PO
 
XLE(KK)=XLL(K)+(XLL(K+I)-XLL(K))*(YLEKK)-Y(IK))/(Y(1.K+])-Y(I,K)PNL 390
 

1) PNL 400
 
XTE(KK)=XTT(K)+(XTT(K.1)-XTT(K))*(YLE(KK)-Y(.K))/(Y(i,K+1)-Y(19K)PNL 410
 

1) PNL 420
 
CH(KK)=XTE(KK)-XLE(KK) PNL 430
 
FX(KKI)=XXL().(XXL(2)-XXL(1))*CPSWL(K)/.10 PNL 440
 
EX(KK,2)=XXL(I).(XXL(2)-XXL(1))*CPSWL(K.I)/10. PNL 450
 
TX(KK,I)=XXT(1)+(XXT(2)-XXT(1))aCPSWL(K)/iO0. PNL 460
 
TX(KK,2)=XXT(1)+(XXT(2)-XXT())*CPSWL(K.I)/IO. PNL 470
 
TANG=(XXL(2)-XXL())/SPAN PNL 6
 
SWEEP(KK)=ATAN(TANG) PNL 490
 
DO 60 J=INCh PNL 500
 
NPANEL=(K-i)',*hCW*J-1+IPANEL PNL 510
 
DO 50 I=1,2 PNL 520
 
KI1=K.!-1 PNL 530
 
XN(NPAKEL.I)=X(J,KII) PNL 540
 
YN(NPANFL.I)=Y(J,KI1) PNL 550
 
ZN(NPANFLI)=ZS PNL 560
 
CONTINUE PNL 570
 
XCP(NPANEL)=XLE(KK).PS!(J)*CP(KK) PNL SPO
 
YCP(NPANEL)=YLF(KK) PNL Sq0
 
ZCP(NPANEL)=ZS PNL 600
 
XV(NPANEL)=XLE(KK)+CPCWL(J)*CH(KK)/]00. PNL 610
 
YV(NPANEL)=YLE(KK) PNL 620
 
CONTINUE PNL 630
 
LPANEL=NPANEL PNL 640
 
RETURN PNL 650
 
ENt PNL 660
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C 


10 


p0 


30 


40 


SUPROUTINE EKTPh (UAMJ.TX.CL'TXELXET,Z.KCODEXJC) ENT 10
 
TO COMPUTE T-F JET ENTRAINmENT FUNCTION ENT 20
 
DIENSICN CSJ(70). SSJ(70) ENT 30
 
DIMENSION PUI(31), PU2(31), FUI(31), FU?(31)9 FL3(31), RR2(31) ENT 4n
 
COMMON /JET/ PKl.XCX(31),A(31).8(31) ENT 50
 
WRITE (6,260) 

WRITF (6,270) 

P1=3.14159265 

IK=1 

PFJ=T 

PKI=0.01850.,011*L 

KCCCF=O 

XMIr=n.50(XEL+XET) 

XP=XMID 

Xo=0 

P01o 

=?,*DKI*SOQ-T((].-U)*REJ) 


XC=.35/F 

XJC=XC 

Pi=i.-u 
UA=(C.+2.*U/(I.-U))/(1..U/(.-UL) 

N Cl) XCOF-ORQJLEN20 
DXX=I3.*XET-XFL),30. 

TDX=DXX 

DXX=TDX 

IF (rixx.GT.3.) C-0 TO 10 


ENT 60
 
ENT 7n
 
ENT 80
 
ENT 90
 
ENT 100
 
ENT 110
 
ENT 1?n
 
ENT 130
 
ENT 140
 
ENT 150'
 
ENT 160
 
ENT 170
 

ENT 120
 
ENT 190
 

OAG ENT 200
 
ORIGWX ENT 210
 

ENT 230
 
ENT 240
 
ENT 25n
 
ENT 260
 

IF (PxX.GE...AO.DXX.LF.2.) lXX=2.c ENT 270
 
IF (r-XX.LT.10) fXX=1.5 EN! 2RO
 
CONTINUE ENT 290
 
X(?)=Xt1)}DXX/?. ENT 300
 
DO ?a T=2930 ENT 310
 
X(I+I)=X(U)+DXX ENT 320
 
00 30 I=1.70 ENT 330
 
FI=I ENT 340
 
CSJ(T)=COS((?.*FI.1.)*PI/140.) ENT 350
 
SSJ(I)=SIN((2.*FIlI.)*PI/140,) ENT 360
 
DO 160 T=1.31 ENT 370
 
IF (IJ.LE,0.01) CC TO 80 ENT 380
 
IF rI.EC.1.ANC.ARS(T-1.).LE.0.O1) GO TO 100 ENT 390
 
IF (I.FQ.1) S=(?.FPK1*SQPT(RFJ*(1.-U))*XC/0.72-0.35)*SORT((I.-U)/UENT 400
 

I*ALCG(bA)) ENT 410
 
IF fI.EC.2) S=rSX*(X(?)-XC) ENT 420
 
IF (I.GT.2) S=SH+DSX*DXX ENT 430
 
M=I ENT 440
 
IF (I.EQ.1) P=? ENT 450
 
CONTINUF EN! 460
 
SUM=O. ENT 470
 
DO 50 Jt1970 ENT 48A
 
SR=0. *S*(1.-CCJ(J)) ENT 49n
 

http:rI.EC.1.ANC.ARS(T-1.).LE.0.O1
http:IJ.LE,0.01
http:r-XX.LT.10


50 


e0 

70 


Po 


90 


100 


API=(I.-U)*C1.-EXP(-1./(2.*SR))) ENT 500
 

AG=ALOG(( *.* U/AP1)/Cl.+U/API)) ENT 510
 
SUM=SUN*(1/SCT(AP1*AG)-SORT(2.*SP/((1.-U) O.69314718)))*SSJ(J) ENT 520
 
REs=SUM*PI/7O.*0.5*S*SQPT(U)SPT(2.,bU/(I-U))*S*1.5/-1,039720S ENT 530
 
X1=RES0.35 ENT 540
 
IF (MNE.1) GO TO 70 ENT 5O
 
XT=)(I/(2.*PKI*SQRT((I.-U)*REJ)) ENT 560
 
PI=CI,-U)*(l.-FXP(-I./(2.*S))) ENT 570
 
G1=ALOG((1.+2.4/P1)/(1.*U/P)) ENT 580
 
DSX=?.*PKI*S0RT(REJ*(I.-U)*PI1GI/U) ENT 590
 
$H=S ENT 600
 
IF (ABS(X(I)-XT).LE.O.01) SO TO 60 ENT 610
 
DX=X(I)-XT ENT 620
 
S=S+DX*DSX ENT 630
 
SHS ENT 640
 
GO TO 40 ENT 650
 
P1=(1.-U)*(1.-ExP(-1./ (2=Si)) ENT 660
 
IF (A8S(T-I.).LF.0.01) Go TO 100 ENT 670
 
XH=X1*0.72/(2.*PK*SOCRT((I.-U)*PFJ)) ENT 680
 
IF (ABS(X.(I)-Xf,).LE.0.O1) GO TO 90 ENT 690
 
AK2=(I.-U)*(I.-EXP(-1./(2.*S))) ENT 700
 
AG2=ALOG((I.2.*U/AK2)/(1..U/AKP)) ENT 710
 
OSX1=2.*PKI/0.72*SPT(PEJ*(.-U)*AK2*AG2/U) ENT 720
 
DX=X(I)-XH ENT 730
 
S=S+fX*DSXI ENT 740
 
M=I/+l ENT 750
 
GO TO 40 ENT 760
 
IF (I.NE,1) SP=2.*PK14SQTfPEJ)*X(I)-0.35 ENT 770
 
IF (1.NE.1) PI=(I.-U)*(1.-EXP(-./(2.*SH))) ENT 7R0
 
DSX=2.*PKI*SOPT(PEJ) ENT 790
 
IF (APS(T-1.).LF.O.01) GO TO 100 ENT 800
 
S=2.*PK1/0.72*SQT(REJ)*x(!)-0.3F ENT 81n
 
IF (I.FO.1.AND.U.T.O.01) DSX=P.*PKIBS0RT(PEJALOG(UA)/U)*(.-U) ENT P20
 
HO=1,-EXP(-1./C2.*S)) ENT P30
 
HOP=-2.*O**2/0.72 ENT 840
 
PIP--2.*PiOP1/(U.-U) ENT 850
 
P?=(T-].,+O.?*(I.-U*U)*ANJ*AJT)*PO-O.2*PI*AJ*AMJ*T*(PI+2.*U) ENT 860

P2P=fT-I.+O,20(1.-UoU))*AJOAPJ*T)*IOP-O.2*P]P*AYJ*AAMJ*T*{PI+2,*U)-ENT 870
 

10.2*PJ*APJoAHJT*PIP ENT SPO
 
F1P=-P2P0.8907*(O.08901-On400 F*P2+,0792*P24*2-0.OOE46*F2**3)/(ENT 890
 
1lo1.05001P2) ENT 90
 
F2P=-P2P*0.79335M(0OO527-0. O Pe*P?+0.O147P*P2-*2-O.0o5 9P2**3)/(ENT 910
 
11.+,.08a69*P2) ENT 920
 
F3P=-P2P*(0.12P57-0.O4(653*P2+OOl20*P2*2-O.00599CP2**3)/(l.41.O2ENT 930
 
1272*P?) ENT 940
 
GO TO 110 ENT 950
 
P2=0. ENT qo
 
P2P=O, ENT 970
 
FP=O, ENT 9A0
 

http:HOP=-2.*O**2/0.72
http:I.FO.1.AND.U.T.O.01
http:S=2.*PK1/0.72*SQT(REJ)*x(!)-0.3F
http:APS(T-1.).LF.O.01
http:SP=2.*PK14SQTfPEJ)*X(I)-0.35
http:ABS(X.(I)-Xf,).LE.0.O1
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120 


130 


140 


150 


160 


170 
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oI', POUR QUALTEY 

F2P=0 ENT 990
 
F3P=0. ENT1000
 
IF (I.EO.I.ANU.U.GT.O.OI) DSX=2.OPKI*SOPT(PEJ*ALOG(UA)/U)*(I.-i) ENTlOIO
 
PIFP=2.*PI*P1/(1.~U) ENT1020
 
FI=0.8907*(0.12P 7 0.0!617OP2-0.00607*P2**2+0,00192*P2**3)/(1,*0.8ENT1030
 

11817*P2) ENT1040
 
F2=0.79335*(0.06676,0.004q3*P2-0.00204*P2**2*0.00075*P2**3)/(1.+0.ENT1050
 

185716*P2) ENT1060
 
F3 (0.2142940.04061*P2-0,01249OP24*240.003S1*P2**3)/fl,*0.7eg4S*P2ENT1070
 

1) ENT1060
 

FU=U*PI*FI+PI*PI*F2 ENTIO90
 
DMC1=(P1P*F1 P1FIP-U*P2P*F3-U*F2*F3P)/FU ENTl100
 
DNC2=(P1*F1-t*P?*F3)*(U*pIP*Fl*U*Pl*F1P+2.*P1*P1P*F2.P1*P*F2P)/(FENT1110
 
1U*FU) ENT1120
 
DMX=2.*(l.-U)*(9JCI-DC2)*DSX/SPTPREJ) ENT113
 
RJ=0.5*(I.-U)/FL ENT114O
 
RJI=SORT(RJ2) ENT1150
 
WRITE (6,250) X(I),RJ,0X ENTi160
 
IF (Z.LT.0) GO TO 140 ENTI1O
 
IF CIK.CT.1) GC TO 140 ENT!I O
 

IF (X(I).GE.XEL) GO TO 120 ENT1I9O
 
GO TO 140 ENT1200
 

IF (PJI.LT.Z) GO TO 140 ENT1210
 

XMJ=X(0Z-RO)*(x(I)-XO)/{RJ1-Rn) ENT1220
 
IF (XELLT.0) CC TO 130 ENT1230
 
IF (XMJ.LT.XET) KCCDE=1 ENT1240
 
IKtIK.1 ENT12 O
 

GO TO 140 ENT126n
 
XM=O.5*XET ENT12JO
 
IF (XMJ,LE.XP) KCODE=1 ENT12RO
 
IK=IK.1 ENT12S0
 

CONTINUE ENT1300
 
PO RJ1 ENT1310
 
XOMX(f) ENT1320
 
PUI(T)=Pl ENT1330
 

PU2(1)=P2 ENT1340
 
FUI(!)=FI ENT1390
 
FU2 I)=F2 ENT1360
 
FU3(I)=F3 ENT1370
 
RP2(1)=RJ? ENT13E0
 

IF (I.EQ.1) GO TO ISO ENT139O
 
A(I)=(DMX-DMXO/(X(I+1)-X(1)) ENT140n
 
A{(I =OMXO-(I)*X (I) ENT1410
 
GO TO 160 ENT1420
 

A(1)=O.145*DMX/0.32 ENT1430
 
2(1)=(OX-A(I)/XC ENT1AAO
 
DMxC=Do X ENT14SO
 
K=I ENT1460
 
IF (K.GT.30) GO TO 240 ENT147O
 

http:A(1)=O.145*DMX/0.32
http:XMJ,LE.XP
http:I.EO.I.ANU.U.GT.O.OI


IF (XM.GE.0..AND.xW.LT.XC) GO TO 180 ENT14RO
 
IF (X.E.X(K).AN0.XM.LT.X(K+1)) GO TO 180 ENT1490
 
K=K.1 ENT1500
 
GO TO 170 ENTISlO


180 	 Fll=PP2(K} (P~L(K)*U*FU1(K)*Ptil(K)**2*FU2(K))/(U*U) ENT1520
 

F12=RR2(K+)*(PUI(K+I)*U*FUI(K1)PU(K+I)**2*FU2(K+I))/,(U*U) ENT1S30
 
FPI=PR2(K)*(PU1(K)*FU1(K)-U*PU2(K)*FU3(K,)/U ENT1540
 
F22=RR2(K+I)*(PU1(K+I)*FUI(K+l)-U*PU2(K+1)*FU3(K+l))/U ENT1550
 
IF (APS(T-1.).LE.0.001) GO TO 190 ENTIS60
 
F31=RP2(K)0(9.*PUI(K)/70.-PUI(K)*FUl(K)+U*PU2(K)*FU3(K))/Li ENT1570
 
F3P=RR2(K+I)*(go*P~il(K*1)/70.-PUI(K+1)*FU1(K1+*PU2(K+1)*FU3(K+IENT15SeO
 

1))/LU ENTiSgo
 
Xl1=Fll/(F21+F31) ENT1600
 
X12=F12/(F22+F32) ENT1610
 
GO TO 200 ENT1620
 

190 F31=0. ENT1630
 
F32=0. ENT1640
 

?oo CONTINUE ENT16EO
 
X=X (K) ENT166O
 
X2tX(K*I) ENT1670
 
X21=Fll/(F21.F31)4F31*(Fll/(F21.F31)-1.)/F?1 ENTI6SO
 
X22=F12/(F22+F32)#F32*(Fl/(F22+F32)-l.)/F22 ENT1690
 
X31=2.*F21*(F21.F31)/(FlI-F21-F31) ENT1700
 
X31=SORT(X31) ENT1710
 
X3=2.*F22*(P22.F32)/(F12-F22-F32) ENT1720
 
X32-=SORT(X32) ENT1730
 
IF (XM.GE.O..A fl.XM.LT.XC) GO TO 210 ENT1740
 
GO TO 220 ENT1750
 

210 	 XI=O. ENT1760
 
X2"XC ENT1770
 
X22=XPI ENTI7PO
 
X32=X31 ENT1790
 
X?1=1./U ENTIPon
 
X31=1, ENTISO
 
IF (ABS(T-1.).LF.O.Q01) 6O TO 220 ENT1820
 
X12=X11 ENTIP30
 
X1j=1./(TU) ENT1P40
 

220 CMU=X21+(XM-Xl)*(X22-X21)/X2-Nx) ENTIPSO
 
RT=X31*(XM-Xl)*(X32-X31)/(X2-X) ENTXP6O
 
CN=I./CNU ENT187O
 
IF (ABS(T-1.).LE.O.001) GO TO 230 ENTIP80
 
RU=XII+(XM-X)*(X12-Xll)/(X2-XI) ENTlBgO

T=I./(CPU*RU) ENTI00
 

230 CONTINUE ENT1glO
 
240 CONTINUE ENT1920
 

RETURN ENT1930
 
C ENT1940
 
250 FORPAT CSF10.5) ENT1950
 
260 FORMAT (/SX,43"THE COMPUTFO JET ENTRAINMENT ARF AS FOLLOWS) ENT1960
 

http:fl.XM.LT.XC
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270 


C 

C 


10 


20 


i0 


40 


Ef 

C 


10 


20 


FORMAT (/SX,4PXJFT,Px.4 JET,X.u,,N/D9?IGIf IJ PAGE IS 
END OF POO QUALITY ENT197O-
SUBROUTINE RECTJ (ISYWNSJUY) ROT 10
 
TO DEFINE THE UNIT NORMAL VECTORS TO THE SURFACE OF RECTANGULAR ROT 20
 
JETS ROT 30
 
DIMENSION Y(10941) ROT 40
 
IF (ISYN.EO.0) GO TO 10 ROT 50
 
NSJI=NSJ.1 ROT 60
 
NJH=(NSJ-I)/2.2 ROT 70
 
GO TO 20 ROT P0
 
NSJI=NSJ-1 RCT 90
 
NJH=NS /2 RCT 100
 
00 SO I=INSJU ROT 110
 
IF (I.EC.1.AND.ISYM.NE.0) GC TO i0 RCT 120
 

IF (I.EQ.NJH) GO TO 40 ROT 130
 
Y(3,I)=1. ROT 140
 
Y(4,1)=no ROT 150
 
GO TO 50 RCT 160
 
Y(3,I)=O. RCT 170
 
Y(41I)=-1. ROT 18O
 
GO TO 50 ROT 190
 
Y(3.I)=0. RCT 200
 
Y(4*1)=. ROT 210
 
CONTINUE ROT 220
 
RETURN ROT 230
 
ENO ROT 240-

SUEROUTINE CIRCJ (ISYM.NSJ,Y) CRJ 10
 
TO LEFINE THE UNIT NORMAL VECTORS TO THE SURFACE OF CIRCULAR JETS CRJ 20
 
DIENSION Y(10141) CRJ 30
 
PI=2.14159265 CRJ 40
 
IF (ISYN.EO.O) CC TO 10 CRJ 50
 
NSJI=NSJ I CRJ 60
 
NN=(NSJ-1)/2 1 CRJ 7o
 
FN2rNN CPJ RD
 
NJH=NN+1 CRJ 9o
 
Y(191)=-SIN(PI/(2.*FN2)) CRJ 100
 
Y(21)=-COS(PI/(2.*FN2)) CRJ 110
 
GO TO 20 CRJ 120
 

Y(II)=,. CRJ 130
 
Y(271)=0. CRJ 140
 
NSJI=NSJ-1 CRJ 150
 
FN2=NSJ/2 CRJ 160
 
NJH=NSJ/2 CRJ 17n
 
CONTINUE CRJ 180
 
DO 50 I=INSJU CRJ 1gn
 
K=I CPJ 200
 
KI=I CRJ 210
 
IF (I.GT.NJH.ANDo.ISYM.NE.0) K=T-NJH,1 CRJ 2?n
 
IF (I.CT.NJH.AND.ISYM.EG.0) K=I-KJH CRJ 230
 



CRJ 240
FI=K 

CRJ ?R
IF (ISYM.NF.0) A!G2=(FI-1.)*PI/FN? 


IF (IS-YM.EQ.O) AKS2=FI*PT/FN2 CRJ 260
 

YP=O.q*U.-COS(ANC2)) 
 CRJ 270
 

IF (ISYW.EQO) ANG2=PI-ATAN SQPT(1.-YP*YP)/YP) CPU 2P0
 
II~I41 CRJ 290
 
KK=! 	 CRJ 300
 

CRJ 310
KlI=I! 

IF (I.GT.NJH) KK=II-NJ-
 CRJ 320
 

CRJ 330
 

IF (I.LE.NJH.ANDISYM.EQ.O) FII=K'+ CRJ 340
 

ANG1=(2.*FTII_.)*pI/(2.AFN2) CRJ 350
 

FII=KK 


CRJ 360
Yp=O.5*U((.COS(AhGI)) 

CRJ 370
 

IF (ISYM.EO.O) AbC=PI-ATAK(SCT(].-YP*YP)/YP) CRJ 3PO
 
CnJ 390
 

IF (ANCI.GT.PI) YP=-YP 


IF (I.GT.NJH) PC TC 30 

CpJ 400
60 TO 40 

CRJ 410
30 ANI=-ANG1 

CRJ 420
 

40 CONT!NUE 

ANC2=-ANG? 


CRJ 430
 

Y(1,KII)=SIN(AN(K1) CRJ 440
 
y(?,KTI)=_COS(ANCI) 	 CPJ 4F0
 

y(3,KI)=SITN(AN ) 	 CRJ 460
 
CpJ 470
Y(4,Kt)=-COS (ANr?) 

CRJ 4P0
E0 CONTINLE 

CPU 490
RFTURN 

CRJ 9OO-
EN£ 


SUPPOUTINE JSHAPE (XXLXXTYL,YJ,7J.RJ.CPCWL.IFANELNJJCISYM) JSP in
 

c TO DEFINE THE LOCATIONS CF VORTEX AND CONTROL PCIrNTS ON CIRCULAR JSP 20
 

C JETS 
 JSP 30
 
flIP'ENSICN CPCWL(1). XXL(H), XXT(1). YL(1) JSP 40
 

COMON /SCHFNE/ C(2),X(I0,41),Y(1A.41).SLOPF(Th).XL(2.15).XTT(41),JSP 50
 
JSP 60
IXLL(41) 


CONMON /GEO/ HALFSWXCP(200),YCP(?fO).7CP(20P)XLE(50),YLE(SO),XTJSP 70
 

1E'cO)PS(20),CPH(9:) ,XV(2010).YV(100) ,SN(8.P) .XNC200.2),YN(2(0,2),ZJSP Pn
 
2N(200.2),WIOTP(P),YCON(?E),SEEP(c0).PALFP,cJ[21,P),FX(q5,2)*TX(C5JSP 
90
 

JSP 100
3,2).SC(160,5),SI(160.5).LC(3) 

CO'ON /CONST/ NCSNCWmP(e),NcJCJ( ).LAST.nuh1(3.5),JW2(39),JJSP 110
 

IPANFL.VJJ(5) hW(?),*NKJ,NJP JSP 120
 

PI=3.14159265 
 JSP 130
 
JSP 140
NI=KSj+1 


IF (TSYM.FO.O) NI=NSJ-1 
 JsP 150
 
JSP 160
N2f=l+1 


IF (ISY.EO.O) N?=KNd JSP 170
 
JSP IO
NI=NI/2*? 


IF (ISYM.EO.O) 12 =U/2.1 
 JSP 190
 

DO 10 T=1,2 
 JSP 200
 

C(I)=XXT(I)-XXL (I) JSP 210
 
JSP 220
DO 10 J=.NJ 


http:ANCI.GT.PI


10 	 XL(I.J)=XXL(I)+CPCWL(Jd*C(1} 

DO 20 J=.NJ 

FJ=J 

FNCJ=NJ 

PSI(J)=Oo5*(3.-COSlFJPI/FNCJ)} 


20 SLOPE(d)=(XL(2,d)-XL(1,J))/(2.*RJ) 

DO 30 K=IN2 

YY=Y(2*K) 

IF (ISYW.NE.0.AND.K.EO.1) YY=-I. 

IF (CSY.NE.O.AKD.K.EG.2)YY=-I. 

IF cX.E0.CN12-1).Og.KoE0.N12) YY=I. 

IF (K.EO.NP) YY=I. 

XTI(K)tYJRJ*YY 


30 X(d.K)=XL(.J)*LOPE(J) (XTT(K)-YL(1)) 

DO 1?n K=l,N1 

KK=JC.K 

L=c 

IF (K.EO.N12) L= 

EX(KK,I)=XXL(1).(XXL(2)-XXL( ))*(XTT(L)-YL(1))/(2.*RJ) 

EX{KK.2)=XXL(1)(XXL(2)-XXL(l))(XTT(K+I)-YL())/(2.*RJ) 

TX(KK.1)=XXT(1)+(XXT(2)-XXT(1))*(XTT(L)-YL(1))/(2.*RJ) 

TX(KK ?)=XXT(1)+(XXT(2)-XXT(l))*(XTT(K+I)-YL(1l))/(2.*RJ) 

CHCKK)=C(1)-(C(1)-C(2))*O.54(I.,Y(4K)) 

DO 120 J=tNJ 

NPAFL=(K-1)*KjNJ-d1IPAKEL 

00 90 	I=1,? 

K11=K+I-1 

SICN=I. 

IF (K.EO.k12.AKD.I.EQ.) KIl1=l 

IF (ISYW.EQ.0) G6 10 40 

IF (KIl.EQ.1.OP.KII.EO.2) GO TC 60 

GO TO 50 


40 IF (IE.N2.AND.KI1.EO.I) SIGN=-I. 

50 CONTINUE 


IF (KII.EQ.(hI2-I).0R.KII.E0.N12) GO TO 70 

IF (KII.EQ.N2) CO TO 70 

YY=Y(2.KI1) 

77=Y(1,KI)*SIVN 

GO TO eo 


60 YY=-I. 

Z7=-Y(1KI1)/Y(2,KII)

GO TO 80 


70 	 YY=I. 

ZZ=Y(1.KI1)/Y(2.9KI1) 


80 	 CONTINUE 

XN(tPANELI)=X(JKII) 

YN(KPANFLgI)=YJ.RJYY 


90 	 ZNCNPANEL,I)rZJJPZZ 

YK=O.9%(*.+Y(4.K)) 


dSP 230
 
JSP 240
 
JSP 250
 
JSP 260
 
JSP 270
 
dsp 280
 
JSP 2Q0
 
dSP 300
 
JSP 310
 
JSP 320
 
JSP 330
 
JSP 340
 
JSP 350
 
JSP 360
 
JSP 370'
 
JSP 380
 
dSP 390
 
JSP 400
 
JSP 41l
 
JSP 420
 
JSP 430
 
'JSP 440
 
JSP 450
 
JSP 460
 
JSP 470
 
JSP 48O
 
JSP 490
 
Jsp SO0
 
JSP 510
 
JSP 520
 
JSP 530
 
JSP 540
 
JSP 550
 
JSP 560
 
JSP 570
 
JSP 580
 
dSP 590
 
JSP 600
 
dSP 610
 
JSP 620
 
JSP 630
 
JSP 640
 
JSP 650
 
JSP 660
 
JSP 670
 
dSP 680
 
JSP 690
 
JSP 700
 
JSP 710
 

http:KII.EQ.N2
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100 


110 


120 


C 

C 


IF (ISYN.EO.0) YK=2.*YK-1. I JSP 720
 
XCP(NPAEL)=XXL(1)+(XXL(2)-XXLC1))*YK*PSI(J)*CFtKK) JSp 730
 

IF (ARS(YN(NPANEL,2)-YN(NPANEL,1)).LE.O.0001) CC TO 100 JSP 740
 

YCP(NPANEL)=YL(1),YK*(YL(2)-YL(1)) JSP 750
 

ZCP(NPANEL)=ZN(NPANEL,1)+(7N(NPAEL2)-ZN(NPANELI))*(YCP(NPANEL)-JSP 760
 
1YN(NPANEL,1))/(YN(NPANEL,2)-YN(NPANEL,1)) JSP 770
 

60 TO 110 
 JSP 760
 

ZCP(NPANEL)=ZJ 	 JSP 790
 
JSP 800
YCP(NPANEL)=YN(NPANEL91) 


CONTINUE 
 JSP 810
 

XV(NFANEL)=XXL(1)+(XXL(2).XXL(1))*YK4CPCWL(J)*CH(KK) dsp 820
 

COKTINUE 
 JSP P30
 

JC=JC. 1 
 JSP 840
 
dSP 850
LAST=NPANEL 


RETURN 
 JSP 660
 
JSP 67O-
END 


OVERLAY (WNGJET,2,0) JOF 10
 

PROGRAM JETOFF 
 JOF 20
 
TO SET UP THE JETOFF INFLUENCE CCEFFICIENT MATRIX AND COMPUTE THE JOF 30
 

CAMPER TERMS 
 JO 40
 
JOF So
DIMENSION AW(131), BW(131) 


COMMON /GEOM/ HALFSWXCP(200),YCP(200),ZCP(200),XLE(50),YLE(50),XTJOF 60
 

1E(50),PSI(20),CH(95),XV(200)9.YV(100)tSN(,98),XN(200,2) ,YN(200,2),ZJOF 70
 

2N(200,2),WIDTH(8),YCON(25),SWEFP(EQ)tHALFPSJ(21,8)*EX(
9 592)9TX(9SJOF 80
 

JOF 90
3,2)hSC(160,5),SI(160,5),LC(3) 

COMMON /AERO/ AM1,AM2,BE2,CL(30),CT(30),CD(30),GAM(2130) JOF 100
 

COMMON /CONST/ NCS.NCWM1(B),NSJdKCJ(5).LASTYJWI(35)#PJk2(3,5).JJOF 110
 
JOF 120
1PANELNJJ(5),NW(3),KNJNJP 


COMMON /ADD/ CP(130),CM(30),BPEAK(R),SWP(8,15).GAL(30),ISYMVMU.VUJOF 130
 

ITPPFCRCAMLEFCAMLETCAMTERCAPTETXJYJ,ZJRJALPCREFTWITP JOF 140
 

COMMON /PARAN/ ALPTALPCALPSCDFSDF.THTDF JOF 150
 

COMON /COST/ LTOTAL.LPAN1,NJW(S)LPANELIETNLPAN2EXITTIALTWJOF 160
 
JOF 170
ITST.DF(5).NFP 


COMMON /SOME/ NCKWING,LATNAL.LWF.LWFJCHOROT(3),SNG(5),YG(5).YCNJOF 180
 
JOF 190
1(6),WKNRDXM06,NDG 


COMMON /FUS/ XF(20).XCF(2O),RF(20),SNP(5,20),XLEFXTEF.WARD(20)9NCJOF 200
 

1UMNFNTCSF(5,1O)XAS(6),NKF(5),FOFIO,KF.NTL JOF 210
 

PI=3o14159265 
 JOF 220
 
JI=LPANEL+I JOF 230
 
B=F1 JOF 240
 

JOF 250
AM=AMI 

JOF 260
IC=1 

JOF 270
MG=KW(1) 

JOF 280
NG=NW(1) 

JOF 290
NC=IENTN 

JOF 300
IG=1 

JOF 310
FO=O. 

JOF 320
 
JOF 330
 

F10=0 

GPO=O. 
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REWIND B3 JOF 340 
REWIND 04 JOF 350 
JI=LWF+. JOF 360 

10 CONTINUE JOF 370 
IF (KF.EO.O) GO TO 20 JOF 380 
REWIND I JOF 390 
REWIND 7 JOF 400 

C JOF 410 
C CONFUTE THE INFLUENCE COEFFICIENTS DUE TO THE PRESENCE OF THE JOF 420 
C FUSELAGE. AND STORE ON FILE (07) * JOF 430 
C JOF 440 

CALL VELFUS (LWFLPANELAWEWAM.LPAN1,LPAN?,1ISYM) JOF 450 
REWIND 1 JOF 460 
REWIND 7 JOF 470 
READ (08) (CP(I)I=1,LPANEL) JOF 480 

20 CONTINUE JOF 490 
LL=1 JOF 500 
IF (NW(2).EQO.) GD TO 40 JOF 510 
II=I+NCS JOF 520 
IF (NW(3)hNE.O) GO TO 30 JOF 530 
CHCPD=CH(1)+C(II) JOF 540 
GO TO 50 JOF 550 

30 III1I+NCS JOF 560 
CHOPD=CH(I).CH(TI)+CH(III) JOF S70 
GO TO 50 JOF 580 

40 CHORD=CH(1) JOF 5go 
50 CONTTNUE JOF 600 

CALL WING (AW,RWLPANEL,1.B,LPANI,LPAN2,KF) JOF 610 
XC=(XCP(1)-XLE(IG))/CHORO JOF 620 
CAP=ZCR(XC)-(ZCR(XC)-ZCTCXC))*YCP(I)/HALFE JOF 630 
AW(JI)=-CAM JOF 640 
8W(j])=O JOF 650 
IF (KF.EQO) GC TO 80 JOF 660 
READ (07) GAN(2,LK),LK=tKTL) JOF 670 
READ (01) (GAP(19LK),LK=lNTL) JOF 680 
DO 60 LK=1,NTL JOF 690 
KK=LPANEL*LK JOF 700 
BW(KK)=GAM(ItLK) JOF 710 

0 AW(KK)=GAM(2.LR) JOF 7?n 
Xo=XCP(I) JOF 730 
YQ=YCP(1) JOF 740 
ZO=ZCP(1) JOF 750 
WK=O. ,OF 760 
CALL FUSVOL (P,XOYOZO,WNWKGPO#OO) JOF 770 
DO 70 KK=ILPANEL JOF 780 

70 AW(KK)=AW(KK).WK*WKN*CP(KK) JOF 790 
80 CONTINUE JOF 800 

WRITE (03) (AW(JJ),JJ=1,J1) JOE 810 
WRITE (04) (BW(JJ),JJ=IJI) JOF 820 

http:AW(KK)=GAM(2.LR


90 


100 


110 


120 


130 


140 


150 


JOF 830
 
NJ=LPANEL-1 

IJ=2 


JOF 840
 

CALL WING (AW.8W,LPANELIJP.LPANI.LPAN2KF) JOF 850
 

IF (NW( ).EQ.O) GO TO 110 JOF 860
 

II=IG+NCS 
 JOF 870
 

IF (NW(3).NE.O) GO TO 100 	 JOF 880
 
JOF 890
CHOPD=C(16)+CF(II) 

JOF go0
CHFL=CH(IG) 


GO TO 120. 
 JOF 910
 
JOF 920
 

CHCRO=C-(IG)+C(I-I)CF(III) JOF 930
 

CHFL=CH(1G)+CH(I!) JOF 940
 

GO TO 120 


II!=II+CS 


JOF 950
 
JOF 960
 

CHFL=CH(IG) 	 JOF 970
 
JOF 980
 

CHCRO=CH(IG) 


CONTINUE 

FCP=CHFL/CHORD JOF 990
 

JOF1O00
XC=(XCP(IJ)-XLE(16))/CHORD 

JOFI010
CON=ABS(XC-FCP) 

JOF1020
FCPI=FCR-0.01 

JOF1030
 

C7=0, 

FCP2=FCR+0.01 


JOF1040
 

IF (ARS(I.-XC).LE.O.01) G0 TO 130 	 JOFXOSO
 
JOFI060
7CI=7CR(XC) 

JOF1OO
ZC2=ZCT(XC) 

JOFlOPO)
CZ:ZC1-(ZC1-ZC2)*YCP(IJ)/HALFP 


CONTINUE 
 JOF1090
 

IF (XC.LT.FCP1) CAN=CZ 
 JOF110
 

IF (COM.LT.O.O01) CAM=CZ-0.5*DF(LL) JOF1I1O
 

IF (XCGT.FCR2.AND.APS(l.-XC).-T.0.01) CAM=-DF(LL).CZ JOF1120
 

IF (ABS(1.-XC).LE.O.01) CAM=-DF(LL)+CAMTEP-(CANTER-CATET)MYCP(IJ)JOF1130
 
1/HALFP JOF1I40
 

IF (PTIAL.LE.O.O1.AKD.XC.GT.FCR2) GO TO 180 JOFII5
 

IF (PTIAL.GT.O.01) GO TO 150 JOFl160
 

IF DFALL).GTO.01.AND.XC.GT.FCPI) GO TO 180 JOF117o
 

IF (IJ.NE.MG) GO TO 180 JOFI80
 

IF (ARS(XC-1.).LE..O1) GO TO 160 JOF1l1O
 
JOF12OO
JK= 


IF (NW(3).NE.0.AhD.IJ.GT.LPANJ) JK=2 JOF1210
 

NC=TJ+(NCS-IG)*NW(JK).(IG-I)*NW(.JKI).I JOF1220
 
XCI=(XCP(NCM)-XLE(IG))/CHORD JOF1230
 

CAP1=ZCR(XC1)-(7CR(XC1)-7CT(XCI))*YCP(IJ)/HALF 
 JOF1240
 

CAP=(CAM+CAM1)/2. JOF1250
 

GO TO 180 
 JOF126o
 

IF (IJ.GE.MJWI(1,LL).AND.IJ.LE.MJW2(1,LL)) 	GO TO 170 JOF1270
 
GO TO 180 JOF128o
IF (IJ.GE.MJWX(2,LL).AND.IJ.LF.MJW?(2,LL)) 


IF (IJ.GE.MJWI(3,LL).AND.IJ.LE.MJW2(3,LL)) GO 70 180 JOF12gO
 
-JOF1300
CAt=CZ 


GO TO 140 
 JOF13lo
 

http:ARS(XC-1.).LE
http:IJ.NE.MG
http:PTIAL.GT.O.01
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160 CAI=CAPTER-(CANTFP-CAPTET)*YCP(IJ)/PALFP JOF1320
 
GO TO 180 JOF1330
 

170 IF (XC.GT.FCR1) GC TO 1PO JOF1340
 
60 70-140 JOF1350
 

180 CONTINUE JOF1360
 
AW(,i )=-CAM JOF1370
 
BW(i1)=O. JOF130
 
IF (KF.EO.O) GO TO 210 JOF1390
 
REAC (07) (GAN(2,LK),LK=ITL) JOF1400
 
READ (01) (GAV(1,LK)vLK=lNTL) JOF1410
 

DO jgn LK=19NTL JOF1420
 
KK=LPANEL+LK JOF1430
 
RW(KK)=GAM(1.LK) JOF1440
 

190 AW(KK)6GAM(2.LK) JOF1450
 
XQ=XCP(IJ) JOF1460
 
YO=YCP(IJ) JOF1470
 
7O=ZCPTJ) JOF1480
 
WK=O. JOF1490
 
CALL FUSVOL (EBX0.YO,ZQWN WKGPOO.O JOFlEO
 
DO 200 KK=I,LPANEL JOF1510
 

200 AW(KK)=AW(KK)+WK*WKN*CP(KK) JOF1520
 
210 COKTINUE JOF1S30
 

WRITE (03) (AW(JJ),JJ=Ijl) JOF1540
 
WRITE (04) (BW(JJ)gJJtJI) JOF1550
 
IF (IJ.GE.LPAN1.AND.IJ.LT.LPAN2) KG=NW(P) JOF1560
 
IF (TJ.GE.LPAK2.AND.IJ.LT.LPANEL) NG=NW(3) JOF157o
 
IF (IJ.EO.MJW2(1,LL).OR.IJ.EQ.WJW2(2.LL)) LL=LL.1 JOFiSSO
 
IF (IJ.EQ.MJW2(3,LL)) LL=LL*1 JOF1590
 

IF (LL.GT.NFP) LL=1 JOF1600
 
IF (IJ.LT.MG) 6O TO 220 JOF1610
 
IG=1G.1 JOF1620
 
MG=PG.NC JOF1630
 

220 IF (IJ.EQ.LPANI.OR.IJ.EQo.LPAN2) 1G=I JOF1640
 

IF (IJ,EQ.LPAK1.ORoIJ.EO.LPAN2) LL=I JOFI650
 
IJ=IJ. JOF1660
 
NJ=NJ-1 JOF1670
 
IF (IJLE.LPANEL) GO TO 90 JOF1680
 
IF (KF.EO.O) GO TC 260 dOF1690
 
DO 25n KJ=INTL JOF1700
 
READ (07) (AW(KK).KK=.LWF) JOF1710
 

READ (01) (BW(KK),KK=1,LWF) JOF1720
 
AW(Ji)=O JOF1730
 
9Whi1)=O. JOF1740
 
IF (KJ°GT.NF) CO TO 240 JOF17So
 
KI=J JOF1760
 
XS=XCF(K!)-XTEF JOF177o
 

XB=XCF(K!)-XLEF JOF1780
 
IF (KJ.EO.NF) RFL=O. JOF1790
 
IF (KJ.KE.NF) PFL=XS/ORT(XS*XS+PRF(KI)*PF(KI)) JOFIPO0
 

OF ooR
 

http:KJ.KE.NF
http:KJ.EO.NF
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JOFIPlO
RFI=XS*(.+RFL) 

RFO=XB*(1.,X8/SGRT(XE*X2BR*RF(KI)*PF(KIl)) JOF1820
 

JOF1B30
WK=.(RFI.RFO)*WKK/(4.*PI) 

JOF1S40
DO 230 KK=1,LPANEL 

JOF1890
230 AW(KK)=AW(KK).WK*CP(KK) 

JOF1860
240 	 CONTINUE 


WRITE (03) (AW(JJ),JJ=1.JI) 
 JOF1870
 
JOFiB8o
WRITE 	(04) (W(JJ),JJ=IJ1) 

JOF18O
250 	 TJ=IJ.1 

JOF19O0
260 	 CONTINUE 

JOF1910
IC=IC+l 

JOF1920
8=P2 

JOF1930
AM=AM2 

JOF1940
IG=1 

JOF1950
NG=KW(1) 

JOF1960
MG=NW(1) 


IF (ARS(81-R2).LE.O.001) 
0 TO 270 	 JOF1S70
 
JOFIgo
IF (IC.LE.2) GO TO 10 
JOF199O
270 CONTINUE 

JOF2000
RETURN 

JOF2010
C 

JOF2O2O-
END 

JON 10
OVERLAY (WNGJET,390) 

JON 20
PROGRAM JETON 


C TO SET UP THE JETO INFLUENCE CCEFFICIENT MATRICES JON 30
 
JON 40
DIMENSION AW(331), PW(331)9 CG(250) 


COMMON /GEOM/ NALFSWXCP(200)gYCP(200)*7CP(200),XLE(5O),YLE(50),XTJON 
 50
 
60
1E(Ot0PSI(20)CF(95),XV(200),YV(100).SN(.P),X(20O.2).YN(20092)9ZJON 


2N(200,2),WIDTf(P),YCON(2c),SWEEP(5O),HALFB, J(21,B),EX(95,2).TX(S5JON 70
 
JON 80
3.?)SC(160,5h)SI(160,S)LC(3) 

JON 90
COMMON /SKODE/ KCODE 


COMMON /AERO/ AM1.AM2,8 l,2,CL(30)gCT(30)gCD(30),GAP(2,13C) JON 100
 

COMMON /CONST/ NCSNCW.MN(8)tNSJICJ(5).LAST.MJhi(3.5),MJV'2(35),JJON 110
 
JON 120
1PANEL.MJJ(5).NW(3),NNJ.NJP 


COMMON /PARAM/ ALPT,ALPC,ALPSCDFSDFgTHTPF JON 130
 

COMMON /ADD/ CP(130),CM(30).PREAK(8).SWP(8I),GAL(30),ISYM.VMU,VUJON 140
 

1,TEMP.FCR CAMLER.CAMLFT.CAMTEPgCATFTXJvYJ.ZJPJ,ALPCREFgTWISTR JON lsf
 

COMMON /COST/ LTOTAL.LPANINJW(C).LPANEL.IFNTKLPAN2,EXIT.PTIAL,TWJ
O N 160
 

JON 170
11STDF(S).NFP 

COMMON /SOME/ NC,,WINGLAT.NALLWFLWFJCHORDT(3),SNG(5).YG(5),YCNJON 180
 

JON 190
1(6),WKNRDX,MCGKDG 

200
CONMfN /FUS/ XF(20).XCF(?0).RF(20).SNP(5.201.XLEF.XTEFhARD(20)hNCJO 


JON 210
1UMKFNTCSF(5,10),XAS(6).NKF(E),FOFIOKF.NTL 

JON 220
REWIND 02 

JON 230
PI=3.14159265 

JON 240
AM=At'1 

JON 250
FO=O. 

JON 260
F10=0, 

JON 270
G80=0. 


http:AW(JJ),JJ=1.JI


10 


20 


30 


40 

90 


IF (KF.EO.O) GO TC 10 	 JON 280
 
JON 290
REWIND 1 


REWIND 7 
 JON 300
 
JON 310
CALL VELFUS (LWFLPANEL.AW.BW,ANLPANILPAN2.2,ISY) 

JON 320
REWIND 1 

JON 330
REWIND 7 


READ (08) (CG(I),I=ILAST) 
 JON 340
 
JON 350
CONTINUE 

JON 360
REWIND 09 

JON 370
J1=LWFJ 

JON 380
LPI=LTOTAL+1 

JON 390
tJ=LPANEL+NCJ(1) 

JON 400
MCCN=LAST+NCJ(1) 

JON 410
IPHI=l 

JON 420
JL=LAST.1 

JON 430
INN=1 

JON 440
LN=r 

JON 450
LN!=I 

JON 460
JNN=1 

JON 470
VMUC=VMU*ALPC 

JON 480
MK=1 

JON 490
I=LAST+1 

JON 500
I1=I-JPANEL 


CALL MATRIX (AWEWoLTOTAL,LPANFL,VNUCIWCONJ,IPHI IkNNLNLNITFJON 510
 
JON 520
IMPLPANITISYVMKCODEEXITLPAN2.KF) 


IF (KF.EO.O) GO TO 50 
 JON 530
 
JON 540
VK=VMUC 

JON 550
TM=TEMP 

JON 560
IF (EXIT.LE.O.001) 60 TO ?0 

JON 570
IF (NNJ.EO.1) GO TO 20 

JON 580
VK=I,


TM=I. 	 JON 590
 

JON 600
XQ=XCP(!1) 

JON 610
YQ=YCP( 1) 

JON 620
Z0=ZCP(I]) 


CALL FSPEED (BIXQYQZQ.GAWK1,WK2) 
 JON 630
 
JON 640
DO 30 KK=1,LAST 

JON 650
IF (KK.LE.LPAKEL) KC=KK?*JPANEL 


IF (KK.GT.LPANEL) KQ=KK-LPANEL+JPANEL JON 660
 
M °
 JON 670
AW(KQ)=AW(KQ)-WK2*WKN*CG(KK)*T VK*VK 


JON 680
00 40 LK=I1NTL 

JON 690
KK=LTOTAL4LK 

JON 700
8W(KK)=-GAM(1,LK)*TN*VK*VK 

JON 710
AW(KK)=-GAM(2LK)*TP*VK*VK 

JON 720
CONTINUE 


WRITE (03) (AW(JJ)JJ=IJ) 
 JON 730
 
JON 740
WRITE (09) (BW(JJ),JJ=1.JI) 

JON 750
KI=2 

JON 760
NI=LTOTAL-1 


http:BW(JJ),JJ=1.JI
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60 


70 


an 


9o 


100 


110 


120 

130 


140 


150 
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LI=LAST.2 JON 770
 
VMP=VMUC JON 780
 
"KJ=LI JON 790
 
IF (LI.GT.LAST) KJ=LI-JPANEL JON 800
 
CALL MATRIX (AWEW,LTOTALLPANEL,VPLIACON,PJ,IPHI,IKLNtLNI,TEJON 810
 
1NPLPAN1.ISYM,KCODE.EXITLPAN2,KF) JON P20
 
IF (KF.EQ.O) 60 TO 130 JON 830
 
XO=XCP(KJ) JON 840
 
YQ=YCP(KJ) JON 850
 
Z(=ZCP(KJ) JON 860
 
IF (LI.GT.LAST) GO TO 90 JON 870
 
READ (07) (GAt(?,LK),LK=INTL) JON 880
 
REAC (01) (GAP(1,LK)9LK=I,NTL) JON 890
 
00 70 LK=.NTL JON 900
 
KK=LTOTAL LK JON 910
 
BW(KK)=GAM(1,LK) JON 920
 
AW(KK)=GAN(2,LK) JON 930
 
CALL FUSVOL (BIXQY0,7OWNvK,GPO,0,0) JON 940
 
00 FO KK=1.LAST JON 950
 
IF (KK.LE.LPANEL) K0=KK+2*JPAKEL JON 960
 
IF (KK.GT.LPANEL) KG=KK-LPANEL+JFANFL JON 970
 
AW(Kt()=AW(K0).WK*WKM*CG(KK) JON 980
 
GO TO 130 JON 990
 
VK=VMUC JON100o
 
TM=TEMP JON1010
 
IF (EXIT.LE.O.Oa1) GO TO 100 JON1O2O
 
IF (NNJ.EQ.I) 6O TO 100 JON1030
 
IF (KJ.GT.LPAKEL.ANC.KJ.LF.JJ(1)) VK=i. JON1040
 
IF (KJ.CT.LPANEL.AND.KJ.LE.MJU(1)) TM=1. JON1050
 
CALL FSPEED (BI,Xe,YGZQ,CAMWKIWK2) JON1060
 
DO 110 KK=1LAST JON1070
 
IF (KK.LE.LPANEL) K0=KK*2*JPANEL JONIOPO
 
IF (KK.GT.LPANEL) KCzKK-LPANEL.JPANEL JON1O9O
 
AW(KQ)=AW(K0)-WK2*WKN*CG(KK)*TP*VK*VK JON1IOO
 
DO 120 Lk=1,NTL JONIIIo
 
KK=LTOTAL+LK JON1120
 
BW(KK)=-GAM(1iLK)OTP*VK*VK JON1130
 
AW(KK)=-GAM(2,LK)*TM*VK*VK JON1140
 
CONTINUE JON!I50
 
WRITE (03) (AW(JJ),JJ=IUJ) JON!160
 
WRITE (09) (BW(JJ),JJ=I,1) JONT1170
 
IF (KJ.LT.MJ.OR.KJ.EQo.LAST) 60 TC 140 JON!I80
 
IPPI=IPHII+ JONI190
 
MJ=MJ.NCJ(INN) JON1200
 
COKTINUE JON1210
 
MJI=MJJ(INN)-! .JON1220
 
IF (KJ.EQ.MJI) GO TO 150 JON1230
 
6- TO 160 JON1240
 
JNN=INN JON1250
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IN=INN.1 JON1260
 
160 IF (KJ.EO.JJ(JKN)) IPFI=1 JON1270
 

IF (LI.EQ.LTOTAL) GO TO 170 JON1280
 
GO TO, IPO JON1290
 

170 CONTINUE JON1300
 
IPPI=1 JON1310
 
tJ=LPANELNCJ(1) JON1320
 
JNN=1 JON1330
 
INK=I JON1340
 

XPO CONTINUF JON1350
 
KI=K!+1 JON1360
 
NI=KI-I JON1370
 
IF (LI.EQO.LTOTAL) GO TO 1qo JON1380
 
IF (LI.EQ.LAST) GO TO 200 JON1390
 
LI=LI.1 JON1400
 
GO TO 210 JON1410
 

190 LI=LPANEL+1 JON1420
 
GO TO 210 JON1430
 

200 LI=1 JOK1440
 
210 CONTINUE JON1450
 

JP=LI-LAST.LPANEL JON1460
 
JPI=JP-1 JON1470
 
IF (JP.FO.MJJ(LKI)) LN1=LNX*1 JON14Po
 
IF (JPI.EQ.MJJ(LN)) LN=LN+1 JONI490
 
IF (KI.LE.LTOTAL) GO TO 60 JONISO
 
IF (KF.EO.0) GO TO 240 JO 1510
 
J01=JPANEL.1 JON1520
 
DO 220 KJ=I,JPANEL JON130
 
AW(KJ)O. JON1540
 

2?0 RW(KJ)=O. JON1550
 
DO 230 Kd=1.NTL JONI560
 
READ (07) (AW(KK),KK=J01.LWFJ) JON1570
 
READ (01) (RW(KK),KK=JOILWFJ) JONI580
 
WRITE (03) (AW(J.J).JJ=1,9J1) JONI90
 
WRITE (09) (eW(J),JJ=lJl) JONI600
 

230 IJCIJ+1 JON161O
 
240 CONTINUE JON1620
 

RETURN JON1630
 
CJON1640
 

END JONlE5O-

SUEROUTINE MATRIX (AWBWLTOTAL,LPANELVNU,TI,CCNMJIP -1,INN.LNLMAT 10
 
iNITEMPLPAN, ISYMoKCODEEXITLPAN2,KF) MAT 20
 

C TO COMPUTE THE JETON INFLUENCE COEFFICIENT MATRICES MAT 30
 
DIMENSION AW(l), PW(1) MAT 40
 
DIPENSION W(4)9 V(4) MAT So
 
DIMENSION SV(300), SW(300) MAT 60
 
CONMON /GEOM/ HALFSWXCP(2002tYCP(200).ZCP(200),XLE(50),YLE(50),XTMAT- 70
 
1E(50),PSI(20).CHtg).XV(200)gYV(1O0)*SN(BA)*XN(20092).YK(200,2).ZmAT 80
 
2N(200,2),WIDTH(),YCON(25).SIFFP(50)HALFBSJ(21,S),EX(95,2),TX(95MAT 90
 



l 

20 


30 

40 


3,2),SC(160q5),SI(160,5),LC(3) MAT 100
 
COMMON /SCHEME/ C(2),X(10941),Y(1O,41)hSLOPE(15),XL(2,15),XTT(41).MAT 110
 
1XLL(41) MAT 120
 
CONPON /AERO/ AN1AM2,El-82CL(30O-oCT(30),CD-(30),GAV(2,130) MAT 130
 
COMMON /CONST/ NCSNCWgM1(8),NSJNCJ(5),LASTMJW(35)tJW2(35),JMAT 140
 
IPANELvMJJ(5),NW(3),NNJNJP 'MAT 150
 
COMMON /PARAY/ ALPTALPC.ALPSCDFSDFTHTDF MAT 160
 
EQUIVALENCE (X(191)qSV(1)) MAT 170
 
PI=3.14159265 MAT 180
 
ZJET=YCON(25) MAT 190
 
IUSB=YCON(24) MAT 200
 
JCOT=XTE(50) MAT 210
 
DFJ=CDF MAT 220
 
VUT=VMU MAT 230
 
TEM=TEMP MAT 240
 
NN2=NNJ-1 MAT 250
 
NlNNJ-1 MAT 260
 
N2=KNJ-2 MAT 270
 
N3=KNJ-3 MAT 280
 
NJ=f(NS j+I)/?+I MAT 290
 
IF (ISYM.EQO.) KJP=NSJ/2 MAT 300
 
IF (ISYM.EO.O) NP=NSJ-1 MAT 310
 
IF (ISYM.NE.0) NP=NSJ+l MAT 320
 
NJT=NJt,-1 MAT 330
 
IZ=1 MAT 340
 
IP=1 MAT 350
 
IFF=1 MAT 360
 
MM=NW(1) MAT 370
 
NN=NW(1) MAT 380
 
INI=! MAT 390
 
ISN=1 MAT 400
 
JKT=I MAT 410
 
LI=LPANEL.1 MAT 420
 
LASTI=LAST-1 MAT 430
 
IF (I.GT.LAST) CO TO 10 MAT 440
 
IJ=I MAT 450
 
60 TO 20 MAT 460
 
IJ=I-JPANEL MAT 470
 
CONTINUE MAT 480
 
00 260 J=ILAST MAT 490
 
MI=J-IFF+1 MAT 500
 
FN=NN MAT 510
 
IF (J.EQ.(LPANI+I).OR.J.FO.(LPAN241)) IP=I MAT 520
 
IF (JCOT.EQ,1.ANDJ.GT.LPANEL) 60 TO 30 MAT 530
 
GO TO 40 MAT 540
 
IF (JKT.EQ.1.CR.JKTEO.(NJH+I)) IP=l MAT 550
 
CONTINUE MAT 560
 
IF J.GT.LPAN1.ANDJ.LE.LPAN2) ISN=2 MAT 570
 
IF (JGT.LPAN2.AND.J.LE.LPAhEL) ISN=3 MAT 580
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IF (J.GE.LPAhI.AND.J.LT.LPANEL) CC TO 9n MAT 590 
GO TO 60 MAT 600 

50 NN=NW(2) MAT 610 
IF (J.GE.LPAN2.AND.J.LT.LPANEL) NN=NW(3) MAT 620 

60 CONTINUE MAT 630 
IF (J.GE.LPANEL.AND..J.LT.MJJ(IND)) NN=NCJ(IND) MAT 640 
CHCRD=CH(IZ) MAT 650 
IF (J.EO.L1) 60 TO 70 MAT 660 
GO TO 80 MAT 670 

70 ISN=ISN+ MAT 680 
Ll=WJJ(IND)*1 MAT 690 

80 NL=PJJ(IND)-1 MAT 700 

IF (NL.EO.LAST1) CC TO 90 MAT 710 
IF (J.EG.NL) INC=TND.I MAT 720 

90 CONTINUE MAT 730 
X1=XN(J.)-XCP(IJ) MAT 740 
X2=XN(J2)-XCP(IJ) MAT 750 
XLP=XN(J,2)-XCJ.1) MAT 760 
Y12=YN(J.2)-YN(J.l) MAT 770 
Z12=ZN(J.2)-ZN(Jvl) MAT 780 
Z1=ZN(Jg1)-ZCP(IJI MAT 790 
72=ZN(J2)-ZCP(IJ) MAT 800 
XZJ=Xl*Z12-Z1*X12 MAT 810 
DO 240 II=192 MAT 820 
IF (II.EQ.1) GC TO 100 MAT 830 
N= MAT 840 
GO TO 110 MAT 850 

100 N=2 MAT 860 
110 CONTINUE MAT 870 

yC=(-I.)**N*YCP(IJ) MAT P80 
YI=YN(Jt1)-YC MAT 890 
Y2=YN(J92)-YC MAT 900 
XYK=Xl*Y12-Y14X12 MAT glo 
YZI=Y*7Z12-Z1*YI2 MAT 920 
ALP1=XYK.XYK+XZJ*XZJBIYZI*YZI MAT 930 

Rle=SORT(XI*X1,81*YI*YI+21*ZI*Z1) MAT 940 
R281=SORT(X2*X2+PI*Y2*Y2,81*72*Z2) MAT 950 

UUB1=(X2*X12+Bl*Y2*Y12+.1*Z24Z12)/R2Bl-(X1*X12.8*Yl*Y12 E1*Z1*Z12MAT 960 
1)/RiB MAT 970 
G1P1=(1.-XI/PlP1)/(Y1*Y147Z*Z1) MAT 980 
G221=(1.-X2/R2P1)/(Y2*Y2+Z2*Z2) MAT 99o 
IF (I.GT.LPAKEL) 6- TO 130 MATIOOO 
FI=UUP1*XYK/ALBI MATIO10 
F2=-Y2OG2EI+YIG1P1 MATi020 
IF (J.GT.LPANEL) GO TO 120 MAT1030 
H2=F2 MAT1040 
IF (IP.EO.1.AND.KF.NE.0) H2=-Y*C2 12 MATIOSO 
GO TO 220 MAT1060 

120 F3=0. MAT1070 
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F4=0. MAT1080 
F1=2.*F1 MATIOO 
F2=2.*F2 MAT-1-100 
H2=F2 - MATl1O 
IF (IP.EO.2.AND.KF.NE.O) 2=-2.*Y2*G2P1 MAT1120 
GO TO 220 MATII30 

130 CONTINUE MAT1140
 
IF (J.LE.LPANEL) 60 TO 150 MATIISO
 
IF (ABS(E1-82).LF.O.001) GC TO 140 MATl160
 
ALF2=XYK*XYK*XZJ*XZJB2*YZI*YZI MAT1170
 
P1R2=SORT(XIX+82*v1*YY+82*Z1*Z1) MAT1180
 
R282=SORT(X2*X2+E2*Y2*Y2+P2*72*72) MAT1190
 
UUB2=(X2*X12+P2*Y2*Y12+B2*72*Z12)/R2P2-(X1.lX2E2*Yl*Y12,E2*Z1*Z12MAT1200
 
1)/r1R2 MAT1210
 
G1E2=(l.-X1/R182)/(YI*YIZ*71) MAT1220
 
6282=(1.-X2/R282)/cY2*Y2+z?*7Z2) MAT1230
 
GO TO 150 MAT1240
 

140 ALB2=ALP1 MAT1250
 
UUP2=UU@I MAT1260
 
C22=G221 MAT1270
 
GI68=GIP1 MAT12BO
 

150 CONTINUE MAT1290
 
IF (I.GT.LAST) GC TO 180 MAT130n
 
F13=UUP1*XZJ/ALP1 MAT1310
 
F12=UUei*XYK/ALeI 	 MAT1320
 
G13=724C2E1-Zl*G1P1 	 MAT1330
 
612=-Y2*62Bl+Y*Gl.1 	 MAT1340
 
H13=GI3 MAT135O
 
H12=G12 MAT1360
 
IF (IP.EQ.I.AND.KF.KE.O) H13=72*62P1 MAT1370
 
IF (IP.FQ.!.AND.KF.jE.0) H12=-Y2C2P1 MAT13PO
 
IF (J.LE.LPANFL) CO TO 1Ff MAT139O
 
F23=UUB2XZJ/AL2? MAT1400
 
F22=UUB2 XYK/AL22 MAT1410
 
G23=Z2*GC2P2-1C~ll2, WAT1420
 
G22=-Y2*G2R2+YlcG182 MAT1430
 
GO TO 	270 MAT1440
 

160 	 F22=0. MAT1450
 
G?2=0. MAT1460
 
F23=0. WAT1470
 
G23=0. 	 MAT140
 

170 	 Fl=-F13*Y(4IP-I)*(-1.)**N*FI20Y(3.IPHI) MAT1490
 
F2=613*Y(4,IPHI)*(-I.)**KNG124Y(3,IPHI) MAT1500
 
F3=-F23*Y(4,IPH?)*(-1.)**N+F22*Y(39IPHI) MAT3,1P
 
F4=G23*Y(4,IPFI)*(-I.)**NG22*Y(3,IPI) MAT1520
 
H2=F.13Y(4*TIPHM)-I.)**K+PI2*Y(3IPHI) MAT1530
 
IF (IJ.LE.LPANFL) GO TO ?10 	 MAT1S40
 
FI=F1*2. 	 MATISSO
 
F2=2.*F2 	 MAT15I0
 



F3=2*F3' 	 MAT1570
 

F4=2.*F4 MAT158o
 
H2=2,*H2 MAT1S90
 
GO TO 210 MAT1600
 

120 F=UUAI*YZI/ALP1 MAT1610
 
IF (FXIT.LE.O.001) GO TO 190 MAT1620
 
IF (NNJ.EQ.1) GO TO 190 MAT1630
 

IF (IJ.GT.LPANFL.AND.IJ.LE..JJ(I)) VMU=I. MAT1640
 
IF (IJ.GT.LPANEL.AKD.IJLE.JJ(1)) TENP=I. MAT1650
 

190 CONTINUE MAT1660
 
F2=0. MAT1670
 
H2=O. 	 MAT16PO
 
.IF (J.LE.LPANEL) GO TO 200 MAT169O
 
F3=UUB2MYZI/ALP2 MAT1700
 
F4=0, MATI71
 
F1=-F1*VU*VPU*2.*TENP MAT1720
 
F3=-F3*2. 	 MAT1730
 
GO TO 210 	 MATt740
 

200 	 F1=-FI*VMUVMUoTEPP MAT1750
 
210 	 CONTINLF MAT1760
 
220 	 W (II)=(F1*F2)ICOPfD*SN(MTTSN) /(P.*FN) MAT1770
 

V(II)=(FI*H2)*CHOPD*SN (MI,ISN)/(P.*FN) MAT1780
 
IF (J.LE.LPANFL) CC TO 230 MAT179O
 
IF (II.EQ.2) GO TC 230 MATIPOO
 
K2=I I? 	 MATi8O
 
W(K2)=(F3+F4)*CI-CPD*SN(MT',ISN)/(F.*FN) 	 MAT1820
 

230 	 CONTINUF MAT1830
 

240 	 CONTINUF MATI40
 
IF (JLT.MM) GO TC 250 	 MAT1iSO
 

IZ='Z+1 MAT1860
 
IP=IP,1 MAT187o
 
IFF=MM+ MATi@n0
 
MM=PM4NN 
 WATIPO
 
IF (J.GT.LPANFL) JKT=JKT,1 MAT1gO0
 
IF (JKT.FO.(NP+I)) J IT=l MAT1910
 

250 	 CONTINUE I MAT1920
 
IF (J.LE.LPANEL) JA=J2*JPAKEL MAT1930
 
IF (J.GT.LPAKEL) JA=J-LPANEL+JPANFL MAT1940
 
AWCJA)=V(1)*V(2) MAT1950
 
AW(JA)=W(1)-W(2) MAT196O
 

SV(jA)=V1) MAT19TO
 
SW(,IA)=W(1) MAT198O
 
IF (J.LE.LPANEL} GO TO 260 MAT1990
 
J1=J-LPANEL MAT2000
 
AWJl)=W(3) MAT20I
 
fW(Jl)=W(3) MAT2020
 
VtU=VUT 
 MAT2030
 
TFYP=TEM MAT2040
 

260 CONTINUE MAT209n
 

ISORIGINAL pAGE 
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IF (KCODE.EQ.0) GO TO 380 MAT2060
 
IF (IUSR.EQ.1.AND.ZJET.GT.O.O1) G'O TO 360 MAT207o
 
IF (OFJ.4E.0.001) GO TO 360 MAT2080
 
IF (NNJ.EQO..ANDT,LE.LPANEL) GO TO 360 MAT2090
 
IF (NNJ.EQ.1.AND.I.GT.LPANEL) GO TO 270 MAT2110
 
IF (I.LE.FJJ(NI).CP.I.GT.LAST) GO TO 360 MAT2110
 

270 	 CONTINUE MAT212o
 
IF (I.GT.LAST) GO TO 360 MAT2130
 
IF (IPHI.EQ.NJH) GO TO 360 NAT2140
 
IF CISYM.NE.O.AND.IPHI.EQ.1) GO TO 360 MAT2150
 
IF (IPHIoLT.NJH} IL=IPHI-ISY MAT2160
 
IF (IPI.GT.KJH) IL=IPHI-NJH MAT2170
 
REWIND 2 MAT218o
 
IF (NNJ.EO.I) WJNI=LPAKEL MAT2190
 
IF (NNJ.NE.1) MdN1=PJJ(N1) MAT2200
 
PF=IJ-NJN1-(IPfI-fl)*NCJ(NNJ) MAT2?PO
 
FNNJ=NCJ(NNJ) MAT222o
 
DISTJ=SDF MAT2230
 
DLX=DISTJUO.SpI/FNNJ MAT2240
 
SZX=-(1.-VMU) NATP250
 
IO=(IL-17*NCJ(KNU) NAT2260
 
CALL SKIP (IOJPAKEL) NAT227o
 
DO 310 JJ=It'F MAT2280
 
READ (02) (SV(K),K=I*JPANEL) MAT229o
 
IF (JJ.EQ.MF) GO TO 280 MAT2300
 
OXTP=DLX*PSI(JJ)/T1 MAT2310
 
GO TO 290 MAT23Po
 

280 	 DXTJ=DLX*PSI(JJ)*O.5/T MAT2330
 
290 	 CONTINUE MAT2340
 

PROt=S7X*DXTH MAT2350
 
DO 300 KI=IPANEL MAT2360
 
KK=K1,JPANEL MAT2370
 

300 	 AW(KK)=AW(KK)+PROD*SV(K1) MAT2380
 
310 	 CONTINUE MAT2390
 

IO=KCJ(NNJ)-"F+((NP-1-ISYM)/2-1)4NCJ(NNJ) MAT2400
 
CALL SKIP (IOJPAKEL' MAT2410
 
DO 350 JJ=tNF MAT2420
 
READ (02) (SV(KhK=JPAFL) MAT2430
 
IF (JJ.EQ.MF) GO TO 320 MAT2440
 
DXTF=DLX*PSICJJ)/TH MAT2450
 
GO TO 330 MAT2460
 

320 DXTF=DLX*PSI(Jj)*O.5/TN MAT247o
 
330 PROC=SZX*DXTH MAT24PO
 

DO 340 K1=1,JPAKEL MAT249O
 
KK=KI+JPANFL MAT2510
 

340 AW(KK)=AW(KK)-PROC*SV(KI) MAT2SI0
 
350 CONTINUE MAT2520
 
360 CONTINUF MAT2530
 

IF (EXIT.LE.O.001) GO TO 370 MAT2540
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IF (NNJ.EC.I) GO TO 370 

IF (IJ.GT.LPAhEL.AND.IJ.LF.JJ(1)) V'U=I. 

IF (IJ.GT.LPANEL.AND.IJ,LF.PJJ(1)) TFMP=]. 


370 	 CONTINUE 

38n 	 IF (I.LE.LAST) GO TO 730 


IF (IPHI.FO.NJH) GO TO 590 

IF (ISYf.NE.O.AND.IPHI.EO.l) GO TO 990 

IF (NNJ.EGOI) GO TO 490 

IF (IJ.GT.RJJ(N1)) GO TO 450 

IF (IPPI.GT.NJHoAhD.ZJET.LE.O.01) GO TO 450 

IF (IPHI.GT.NJF) L1=NJP 

IF (ISYM.EQ.0.AND.IPHI.GT.NJ) L]=NJth. 

IF (IPHI.LE.NJH) LI=I 

NZ=1 

IF (NW(2).NE.0.ANOD.W(3). O) N2=? 

IF (NW(3),NE.O) N7=3 

IF (NNJ.LE.3.AND.NW(2).KF.0) IPNK2 

IF (NNJ.LE.3.AKD.NW(2).EO.) IP=N1 

IF (NNJ.GE.4.AND.Nh(3).NF.0} IP=N3 

IF (NNJ.EQ.4.ANf.NW(3),EQ.) 1R=N2 

DO 440 NR=l,NZ 

KI=JWI(NPNJP).(IPHI-L1-ISYP)*NtA(KR)-l 

K2=LC(NR)+IPHI-LI-ISYP 

KNW=NW(NP) 

KI=KI-KNW 

KP=K?-1 


3
MR=

IF (KI.GF.0) GO TO 390 

KI=K!+KNW 

K?=K2+I 

PR=2 


390 	 DO 430 NQ=IMPR 

SUM=O, 

SUMB=O 

DO 400 KK=IKNW 

KL=KI+KK 

JA=KL,2*JPANEL 

SUMe=SUMB*SW(JA) 


'400 SUW=SUW+SV(JA) 

CALL INTEG (RFSKNWqK1.K2,IJP],I) 

DO 420 KK=IKNW 

KL=K1 KK 

JA=KL+2*JPANEL 

AA=I 

DO 410 L=1,KK 

LL=KX.L 

IF (L.EOKK) GO TO 410 

AA=AA4(XCP(IJ)-XV(LL))/(XV(KL)-XV(LL)) 


410 	 CONTINUE 


MAT2550
 
MAT2560
 
MAT257n
 
MAT25O
 
MAT2590
 
MAT2600
 
MAT2610
 
MAT2620
 
MAT2630
 
MAT2640
 
MAT2650
 
MAT2660
 
MAT2670
 
MAT26S
 
MAT2690
 
MAT2700
 
MAT2710
 
MAT2720
 
MAT2730
 
MAT2740
 
MAT2750
 
MAT2760
 
MAT2770
 
HAT278o
 
MAT2790
 
NAT2POO
 
MAT2P1O
 
MAT2P20
 
MAT2830
 
MAT2P40
 
HAT2eS0
 
MAT2860
 
MAT2870
 
MAT28eO
 
MAT2P90
 
MAT2SO0
 
MAT2910
 
MAT2920
 
MAT2930
 
MAT2940
 
MAT2950
 
MAT2960
 
MAT?970
 
MAT2980
 
MAT2990
 
MAT3000
 
MAT30O1
 
MAT3020
 
MAT303O
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AW(JA)=AW(JA)-SUP*AA-RES*AA*VWU*WVU*TEMP MAT3040
 

BW(JA)=PW(JA)-qUWEAA-RES*AA*VHU*VWU*TEMP MAT3050
 
420 COKTTNUE 
 MAT3060
 

KI=Kl4KNW 
 MAT3-070
 
K2=K2+1 
 MAT30OP
 

42c CONTINUE 
 MAT309o
 
IP=IP*1 
 MAT3100
 

440 COKTINUE MAT3110
 
4SE CONTINUE 
 MAT3120
 

TF (KCODE.EQOO) CC TO 590 MAT313o
 
IF (NW(?).EO.O) NSTRIP=NCS MAT314o
 
IF (NW(2).NE.O.ANP.NW(3).EO.O) tCTPIP=NCC*? MAT3150
 
IF (NW(3).NE.O) NSTPTP=NCI*3 MAT3160
 
IF (IPHI.LT.NJI-) IP=JP+ MAT3170
 
IF (IPI,.GT.NJH) IP=ISYM+l MAT3180
 
IF CNNJ.FQ.1) GO TO =0 0 MAT319A
 
IF (TJ.CT.MJJ(Cl)) GO TO =00 MAT3200
 
IF (NNJ.EQ.?) GO TO 510 MAT3?10
 
IF (IJ,GT.mJJ(U 2})GO TO 910 MAT3220
 
IF (NNJ.EO.3) GO TO 490 MAT3230
 
IF (IJ.GT.MJ(K3)) 60 TO 4PO MAT3240
 
IF (JNJ.EQ.4) GO TC 470 HAT3250
 
IF (NJ.EO.,5.AN.IJ..CT.WJJ(KNJ-4)) CC TO 460 MAT3260
 
L=IXNJJ-4 
 MAT3270
 
T7=N TRIP MAT328 0
 
GO T" F2O MAT32gO
 

4E0 L=N3 
 MAT3300
 
IhN TPIP+NP MAT3310
 
GO TI 9?0 
 MAT3320
 

470 L1=Kt MAT333n
 
17=13TPrP 
 MAT3340
 
GO T! 520 MAT3350
 

4Z0 LI=N' 
 MAT336O
 
IZ= TRIP,(NKJ-3)*NP MAT3370
 
GO TO 520 MAT338O
 

490 CONTINUE 
 MAT339O
 
L1=N? 
 MAT34nO
 
I7=NSTRIP 
 MAT3410
 
GO TO 520 
 MAT3420
 

0O LI=NNJ 
 MAT3430
 
I7=KSTRIP+(NKJ-j)OKP MAT344O.
 
GO TO 520 MAT3450
 

510 LI=Nl 
 MAT3460
 
J
IZ=NSTRIP + (K N-2)* ,P MAT3470
 

520 CONTINUE 
 MAT348
 
17=IZIP 
 MAT3490
 
NT=KJT 
 MAT3O0
 
IF (ISYN.NE.0) NT=NJT-1 HAT351n
 
KNW=NCJ(L) MAT3520
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DO SPO KP=f,NT MAT3530
 
SUNI=O. MAT3540
 
SUP2=0. MAT355o
 
SUN3=0. MAT3560
 
SUN4=0o MAT3570
 
K1=tJJ(L1)-NP*CJ(L1)+(KP-I)*NCJ(Ll)l(IP-I)*NCU(L) MAT39BO
 
Do 530 KK=:,KNW MAT3590
 
KL=K1 KK HAT3600
 
KJ=KL JPANEL MAT3610
 
IA=KL-LPANEL.JPANFL MAT3620
 
IB=KJ-LAST MAT3630
 
SUI3SUM3.SW(IA) MAT3640
 
SUM4=SUN4+BW(IP) MAT3650
 
SUp'=SUI1+SV(IA) MAT3660
 

530 	 SUV2=SUM2+AW(IE) MAT36O
 
CALL INTFG (RESKtWK.IT7,IJtFL1) MAT36EO
 
IF (ARS(B1-P2).LE.O.001) 0O TO q40 MAT3690
 
CALL IhTFG (RFF,KKK9KlI7.lJFP?,Ll) MAT3700
 
GO TO SFO MAT371O
 

540 	 REF=RES MAT3720
 
550 	 DO 570 KK=1,KNW MAT3730
 

KL=KtKK MAT3740
 
KJ=KL+PANEL MAT3750
 
IA=KL-LPANEL.UPANEL MAT3760
 
IR:KJ-LAST MAT3770
 
AA=X. MAT3780
 
00 F60 L=1,KNh MAT379O
 
LL=KI.L MAT3800
 
IF (L.EG.KK) Go TO 560 MAT3810
 
AA=AA*(XCP(IJ)-xV(LL))/(XV(KL)-XV(LL)) MAT3P20
 

60 COKTINUE MAT3830
 
AW(IA)=AW(IA)-SUYI*AA-PFS*AA*VwU*VMU*TFMP*?. MAT3P4O
 
AW(IB)=AW(IR)-SUP2*AA-RFF*AA*2, MAT3850
 
AW(IA)=PW(IA)-SU3*AA-REC*AA*VMU*VUU*TFMP*?. MAT3860
 
6W(IB)=8W(IR)-SUM4*AA-REF*AA*2. MAT3870
 

670 	 CONTINUE MAT38PO
TZ=TZ+l 	 MAT38gO
 

9PO COITINLE MAT3O00
 
590 CONTINUE MAT391n
 

SK=I 	 HAT3920
 
IF (IPHI.GT.KJH) SK=-I. 	 MAT3930
 
JI2I-LAST+LPANEL 	 MAT3940
 
K=PCON-LAST-KCJ(LN)+LPAKFL MAT39SO
 
JNJ=NCJ(LN) MAT3960
 
DO 610 KK=IJNJ MAT3970
 
KL=K.KK MAT39P0
 
KJ=KL+JPANEL MAT3990
 
IA=KL-LPANFL+JPANFL MAT4000
 
IP=KJ-LAST MAT4010
 



MAT4020
 

DO 600 L=19JNJ 

AA=1. 

MAT4030
 
MAT4040
 

IF (L.EO.KK) GO TO 600 MAT4050
 
AA=tA.(XCP(JI)-XV(LL))/(XV(KL)-XV(LL)) 


LL= K-L 


MAT4060
 
MAT4070
 

SBW(IA)=PW(IA)-At*VPL*VMJ*TEWP*SK MAT4080
 
PW(IB)=EW(IB)+At*SK MAT4090
 
AW(IB)=AW(T)+AA*SK MAT4100
 

610 AW(IA)=AW(IA)-AA*VPU*VMU*TEWP*SK MAT4110
 

IF (I.EOG.COK.AND.I.LT.LTOTAL) PCCN=WCON+NCJ(LKl) MAT4120
 

IF (KCODE.EQ.O) CC TO 700 MAT4130
 

IF (IUSB.EO.1.AND.ZJET.GT.O.O1) 6C TO 700 MAT4140
 

IF (NNJ.EO.l) GO TO 700 MAT4190
 

IF (IJ.GT.MJJ(Kl)) GO TO 700 MAT416A
 

IF (IPP!.LE.NJk) 60 TO 700 MAT41>J
 

L1=tJH 


600 	 CONTTNLF 


MAT4180
 

IF (ISYM.EO.O) LI=NJH*1 MAT4190
 
IF (NW(2).EQ.O) CO TO 63n MAT4200
 
IF (NW(3).EQ.O) CC TO 620 MAT4210
 

IF (IJ.CT.,MJJ(N2)) GO TO 660 MAT4220
 
IF (IJ.GT.MJU(N3)) GO TO 60 MAT4230
 

IF (NNJ.EO.4) GO TO 640 MAT4240
 
IF (NNJ.EQ.5.ANC.!J.GT.WJJ(NJ-4)) GC TO 640 MAT4250
 

GO TO 700 MAT4260
 

620 	 IF (IJ.GT.PJJ(K2)) CC TO 650 MAT4270
 

IF (NNJ.EQ.3) Gr TC 640 MAT42AO
 
IF (NNJ.FO.4.ANC.IJ.GT.PJJ(N3)) CO TO 64D MAT4290
 

GO TO 700 
 MAT4300
 

630 	 IF (NNJ.EQ.2) SO TC 640 MAT4310
 
IF (NNJ.FO.3.AND.IJ.GToFJJ(N2)) CC TO 640 MAT4320
 

6O TO 700 
 MAT4330
 

640 KI=MJWI(I.NJP) (IPI-ILI-ISYM)*NW(1)- MAT4340
 
KNW=NW(1) MAT435O
 

GO TO 	670 
 MAT4360
 

6 0 KI=IJWI(2NJP)+(IPhII-LI-TSYM)*NW(2)-I MAT4370
 

KNW=NW(2) 
 MAT4380
 

GO TO 670 
 NAT439O
 
-
1 MAT4400
 

KNW=NW(3) 

660 	 KI=NJW1(3.NJP)+(IPIT-L1-ISYm)*NW(t3)
 

MAT4410
 

670 DO E0O KK=IKNW MAT44?0
 

KL±KI+KK 
 MAT4430
 
MAT444n
JA=KL+2*JPANEL 

MAT4450
 

DO 68O L=1.KNh 

AA=. 


MAT4460
 
LL=KI1L 
 MAT4470
 

IF (L.EQ.KK) CO TO 680 MAT4460
 
AA=AA*CXCP(IJ)-XV(LL))/(XV(KL)-XV(LL)) MAT449O
 

MAT4FO0
680 	 CONTINUE 
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PW (JA)=PW(JA)-A*VMU*VU*TFP*O°. 	 MAT4510
 

690 	 AW(uA)=AW(JA)-AA*VWU*VPU*TEIP*O.5 MAT4520
 
700 	 CONTINUF MAT4530 

IF (KCODE.EO.0) CC TO 730 MAT4540 
IF (ZJET.GT.O.01) CC TO 730 MAT4550 
IF (DFJ.LE.O.O001) GO TO 730 MAT4560 
IF (NNJ.EO.1) GO TO 710 MAT4570 

IF (IJ.LE.MJJ(Nl)) GO TO 730 MAT4580 
710 	 CONTTNUF 
 MAT4590
 

IF (IPHI.EQ.NwP) GO TO 730 MAT4600
 

IF (ISYM.NE.O.AND.IPHI.EO.1) GO TO 730 MAT4610
 
DO 720 J=I,JPANFL MAT4620
 
JJ=j+JPANEL MAT463n
 

720 SV(J)=-AW(JJ) MAT4640
 

WRITE (02) (SV(J).J=1,JPANFL) MAT4650
 
730 CONTITNUE MAT4660
 

VMU=VUT 
 MAT4670
 

TEwP=TFM 
 MAT46PO
 
RETURN 
 MAT469O 

C M.AT4700 

END MAT4710-

SUPROUTINE SKIP (I,JPANEL) SKP 10
 

DIMENSION DU""Y(?O) SKP 20
 
IF (I.FO.0) GO TO 20 SKP 30
 

00 10 J=19I 
 SKP 40 
PEAt (02) (DLNPY(V)K=ItJPANEL) SKP 50 

10 COhTINUF SKP 60
 

20 RFTURN 
 SKP 70
 

ENr 
 SKP PO-

OVERLAY (WNGJET.4,0) SOL 10
 

PROGRAN SOLUTN 
 SOL 20
 

C TO SOLVE THE JET Ch AND JET OFF ECUATIONS SOL 30
 

C 
 SOL 40
 
C G*4 PAVE AT LEAST CN+1)**2/4 ELr'MFNTS, SOL 50
GANA MUST PE CIPENSIONFO 7C 

C WHERE N IS THE ST7E OF THE MATRIX 0*0 SOL 60
 

C 
 SOL 70
 

DIMENSION AW(330). CA(330), GAMMA(25000) SOL 80
 
DIMENSION GAPVP(330), CAIW(!30) SOL 90
 

COMMON /SKODE/ KCODE SOL 100
 

COMMON /SCHFFF/ C(2),X(10,41),Y(1(,41),SLOPE(15),XL(2.15),XTT(41),SOL 110
 

IXLL(41) SOL 120
 
COMMON ,GEOM/ PALFSWXCP(20r),YCP(200),7CP(200),XLE(FO),YLE(5O);XTSOL 130
 

1E(SO),PSI(20),CI-(95)XV(20O)YV(100).SN(8,8).XK(20092)YK(200.2),7SOL 140
 

2N(2OO,2),WIDTH(8),YCON(2 ),SiEEP(FO).HALFR.SJ(21.8)*EX(95.2),TX(9SSOL 150
 
3,2),SC(160,S),ST(160,5),LC(3) SOL 160
 

COMMON /PARAM/ ALPT.ALPCALPS.CPF*SDF,TH,TDF SOL 170
 

COMMON /AERO/ AM!.AM2.PIP?,CL(30),CT(30),CD(30),CAM(2,130) SOL 180
 

COMMON /ADD/ CP(I30)CN(3)PREA(P),SWP(8.15),GAL(30),ISY,VMU.VUSOL 190
 
1,TENPFCP.CANLEP.CAMLE(,CAWTEPCAMTFT,XJ,YJZJRJ.ALPCPEFTWISTR SOL ?00
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COrMON /CONST/ NCS,NCW.m1(P),KSJNCJ(5),LAqT,.JW1(3,5),,JW(3,5).,SOL 210
 
I'PAKELMJJ(5),NW(3),KNJNJp SOL 220
 
COPON /COST/ LTOTAL,LPANINJW(E),LPANFL,IENTNLPAN2,EXITPTIALTWSOL 230
 
EIST0DF(E),NFP SOL 240
 
COI0ON /SOME/ IC,NWINGLAT,ALLWF,,LhFJ,CHORDT(3)SNO(5),Ye(5),YCNSOL 250
 

'I(6),,WKN,ROXqJcG,NDG 'SOL 260
 
'COMqON /FUS/ XF(20),XCF(?O),PF(20),SNP(5,20)tXLEFXTEFhARQ(20),NCSOL 270
 
IUMFNTCSF(5,r-O),XAS(6),NKF(5).
4 FOFIOgKFNTL 'SOL 280
 
REWIND 03 SOL 290
 
REWIND 08 'SOL 300
 
IUSP=YCON(24) SOL 310
 
NC=IENTN SOL 320
 
7Z=YCON(25) SOL 330
 
ITN=YCON(23) SOL 340
 
IC=1 SOL 350
 
JI=LWF.1 SOL 360
 
LP1=LWFJ l SOL 370
 
RP=2] SOL 380
 
P=Pp SOL 390
 

DFj=CDF SOL 400
 
PI=3.14159265 SOL 410
 
G[C=0. SOL 420
 
SS=SIN(ALP) SOL 430
 
CS=COS(CLP) SOL 440
 
IF (KF.FQ.O) 60 TO 10 SOL 450
 
S=XTEF-XLEF SOL 460
 
FO=4.*PI*CS*PDX SOL 470
 
FI0=-P.PI*SS*Pr X SOL 4P0
 
GO=0. SOL 490
 
Gto=o. SOL 500
 
GRO=O. SOL 510
 
CALL FALONE (BCS,AW,CAGAVNA) SOL 520
 

10 CONTINUE SOL 530
 
20 CONTINUE SOL 540
 

16=! SOL 550
 
iMG=NW(1) SOL 560
 
NG=NW(1) SOL 570
 
REAC (03) (AW(t) ,!=1,UJ) SOL 580
 
XP=XCP(1) SOL 590
 
YO=YCP(I) SOL 600
 
ZR=ZCP(1) SOL 610
 
PHRV=O. SOL 620
 
WN=O. SOL 630
 
IF (IUSFoEQ,..AND.ITN.EQo) C- TO 30 SOL 640
 
CALL INOVEL (XPYP.ZB,XUYJ,ZJ.RJ.PPPHRVPHXIEMPVUPFIY,ISy) SOL 650
 

30 	 CONTINUE SOL 660
 
IF (KF.EO.0) GO TO 40 SOL 670
 
CALL FUSVOL (PXR.YBZE,WNWKe60,1 9O) SOL 680
 

40 	 COtTINUF SOL 690
 



AW(j1)=AW(J1)+XTT(IG)+PHPV/(ALPC*VU)+WN SOL 700
 
00 F0 I=1,LWF SOL 710
 

cO GAMMA(I)=-AW(I+1L/AW(I} SOL 720
 
NJ=LWF-1 SOL 730
 
00 110 IJ=2,LWF SOL 740
 
READ (03) (AW(K),K=1,JU) SOL 750
 

WN=O° SOL 760
 
XR=XCP (IJ) SOL 770
 
YR=YCP(IJ) SOL 780
 
2A=ZCP(IJ) SOL 790
 
IF (IUSP.EO.I.AND.ITN.EG.O) G0 TO 60 SOL POO
 
CALL INDVEL (X2,YR,ZB.XJYJZJ.PJB8PHRV,PHXTEMPVUPHYISYM) SOL 810
 

60 CONTINUE SOL 820
 
IF (IJ.LE.LPAKEL) ALPT=XTT(IC) SOL 830
 
IF (IJ.GT.LPANEL) GO TO 70 SOL 840
 
GO TO 20 SOL 850
 

70 ALPT=O. SOL 860
 
I=IJ-LPANEL SOL 870
 
IF (I.GT.KF) G0 TC 90 SOL eSa
 
KI=I SOL 890
 
XS=XCF(KI)-XTEF SOL 900
 
XS=XCF(KI)-XLFF SOL qiO
 
IF (KI.EQ.NF) PFL=O. SOL 920
 
IF (KI.NE.NF) PFL=XS/SORT(XS*XS+P*PF(KR)*RF(KI)) SOL 930
 
RFI=XS*(1..RFL) SOL 940
 
PFO=XR*(1.,XH/SOPT(XP*XPR*RF(KI)*PF(KI))) SOL 950
 
ALPT= S*RF(KI)*PF(KI)-(RF-PFO)*F10,(4.*PI) SOL 960
 
GO TO 90 SOL 970
 

e0 IF (KF.EQ.0) GO TC go SOL 9P0
 
CALL FLSVOL (8.xPYP,ZPWNWKGPOI,0) SOL 990
 

90 CONTINUE SOLO000
 
AW(J1)=AW(Jd)+PHRV/(ALPC*VU).WN*ALPT SOL1010
 
IK=IJ SOL1020
 
CALL VMSEON (J,TK.Ab,GAPPACA) SOL1030
 
NKJ=NJ-1 SOL1040
 
IF (IJ.GF.LPAN .AKDI.J.LT.LPAN2) NG=KW(2) SOLIOSO
 
IF (IJ.GE.LPANP.ANC.IJ.LT.LPANFL) N(=NW(3) SOL1060
 
IF (IJ.LT.WG) GO Tc 100 SOL107o
 
IG=IG,1 SOL1080
 
MG=V(C SOL1090
 

100 IF (IJ.EQ.LPAN1.CR.IJ.EO.LPAN2) IC=1 SOLIIO0
 

110 CONTINUE 
 50L1110
 
DO 120 I=19LWF 
 SOL1120
 

120 GA(ICI)=GA'A(I) SOLl130
 
IF (ABS(21-R2).LE.O.001) GO TO 130 SOL1140
 
IC'IC1 SOL1150
 
BP=P? 
 SOL1160
 
R=Pe SOL1170
 
IF (IC.GT.2) GC TO 130 SOL11PO
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130 


14n 


190 


160 


170 


iP 


GO TO 20' SOLL190
 

COkTINUE SOL1200
 
VMUC=VPUALPC SOL1210
 

CALL SOLUJ (VPUC,VU,TFMPLPANEL.LPAN,LPAK2,LWFJLTOTAL,LAST1SYSOL1220
 
I,KCCDEFXITKWKCW,.JWI4,MJUAJP7ZCAMTERCAPTEtYCFbhALFBDFJ5OL23
 
2TDFGAPW.GAPPAAWCAJPANEL.MJW20.,O..0. 0FIONTLKF) SOL1240
 
J7=JPAKEL l SOL1290
 
1A=2*JPANEL SOL1260
 
JPAKI=IA+1 SOL1270
 
DO 140 1=1.LWFJ SOL1280
 
GAPVQ(I)=APMA(I) SOL1290
 
IF (IUSP.EQ.1.ANP.ITN.EO.0) C0 TC 230 SOL1300
 
16=! SOL1310
 
MG=KW(1) SOL1320
 
NG=NW(1) SOL1330
 

R=pI SOL134n
 
REW!ND 03 SOL1350
 
REAC (03) (AW(I).T=IJ1) SOL1360
 
WN=O. SOL1370
 
IF (KF.EO.O) GO TC 150 SOL1380
 
X(=XCP(]) SOL1390
 

YQ=YCP(I) SOL1400
 
70=7CP(1) SOL1410
 
CALL FUSVOL (P,XC,YQ,ZCWKWK.GPO.1,0) SOLI420
 
COTINUF SOL1430
 
AW(])=AW(Jl).XTT(IG).WN SOL1440
 
DO IAO I=I,LWF SOL14FO
 
CAPVA()=-AW(.I1)/AW(1) SOL1460
 
NJ=LwF-I SOL1470
 
DO 210 1J=2,LF SOL14PO
 
RFAC (03) (AW(K),K=IJ1) SOL1490
 
WN=O, SOL1500
 
IF (IJ.LE.LPMFL) ALPT=XTT(IG) SOLISlO
 
IF (IJ.GT.LPANEL) GO TO 170 SOLI520
 
GO TO 180 SOL1530
 
ALPT=O. SOL1540
 
I=IJ-LPhKEL 50L1550
 
IF (I.T.NF) 60 TC 190 SOL1560
 
KITI SOLIS70
 
XS=XCF(KI)-XTFF SOLISSO
 
XR=XCF(KI)-XLEF SOL1590
 
IF (KI.FQ.NF) PFL=O. SOL1600
 
IF (KI.NE.NF) PFL=xS/SQPT(XS*XS+P*PF(KI)*PF(KI)) SOL1610
 
PFI=XS*(1.+RFL) SOL1620
 
RFO=XP*(I.XB/SflPT(X3*XP P*PF(KI)*RF(KI))) S0L1630
 
ALPT=SS*PF(KI)*PF(KI)-(PFI-PFO)FIO/(4.*PI) SOLlE4O
 
0- TO 1QO SOL1650
 
IF (KF.FQO) Go TO 190 SOL1660
 
XO=XCP(IJ) S0L1670
 

http:KI.NE.NF
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190 

POO 

210 


2?0 

CC 


230 

240 

250 


260 


270 


280 


C 


YQ=YCP(TJ) SOL1680
 
7=ZCP(IJ) SOL16GO
 
CALL FUSVOL (P.XQYO,?G,WWK,PO,1.O) SOL170n
 
COINtF SOL1710
 
AW(j1)=A(=W(J1)+'h+ALPT SOL1720
 
TK=TJ SOL1730 
CALL V'SEI (NJ,TKtWGAPJA.CA) SOL1740 
NJ=NJ-1 SOL1750 
IF (IJ.GE.LPANI.AN .IJ.LT.LFAN?) NG=NW(2) SOL1760 
IF (IJ.0E.LPAN?.Ah,.IJ.L1.LPANFt) NG=NW(3) SOL177O 
IF (IJ.LT.MG) CC TO 200 SOLI7PO 
I0=ITG+ SOL1790 
mG=pG.KG SOLIPO 

IF (TJ.FC.LPANI.OP.IJ.EO.LPAN2) IG=I SOLiPIO 
COITINUE SOL1820 
DO 220 I=ILWF SOL1830 
(A(2.1)=GAMNA(T) SOL1840
 

3116 SOLiPSo
 
GO TO 250 SOL 1P60
 
DO 240 1=I.LWF SOLIP70
 
GAN (2,)=GAM(1,1) SOL180
 

CCkTINUE SOL1S90
 
CAP=CAVLER SOL1900
 
CAMT=CAPLET SOL1910
 
CALL TIPUST (LTCTAL.LPANEL.CAPVP.GAMW.CAM.LPANI,VU.XJUYJ*ZJ.RJTFPSOL19?0
 
1P.CALIYMg.LPAN2.CAMT.SNGYGLWFLWFJAW,CA.CO.,0.,0.,I) SOL1930
 
DO 260 I=l,LWF SOL1940
 

IP=T+TA SOL1950
 
7C=1 SOL1960
 
CP(T)=AMVP(IRB)+tAP(1C I) SOL1970
 
IF (LAT.KE.I) eC TO 270 SOL1980
 
PEWIND 02 SOL199o
 
REWIND 07 SOL2000
 
WPITF (07) (CC(I),I,1=NCC) SOL2010
 
WRITE (OP) (CC(I),I=I.NCC) SOL2020
 
CALL LATDIR (KFA,CAGARNA.CP.CANW.VNIICA.ZZ,YCP.PALFeDFJTDFKSOL2030
 
ICODFFIO.NTL) SOL2040
 

COKTINUF SOL2050
 
DO 2A0 I=1,LWF SOL2060
 
PCtALPC SOL2070
 

IF (l.GT.LPAEL) FC=I. SOL2OPO
 
IP=ITIA SOL2090
 
CP(I)=CP(I)*ALPC SOL2100
 
GAPVR(IP)=(GAMVP tP)+GAM(1,I))*PC SOL2110
 
WRITE (OF) (CAMVRCI),I=ILWFJ) SOL2120
 
RETURN SOL2130
 

SOL2140
 
END SOL2150-
SUBROUTINE SCLUj CVMUCVWLJ.TENP,LPNELLPANILPAN2,LWFULTCTALLACSLJ 10
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In 


20 


C 

C 

C 

C 

C 

C 


'30 


ITTISYPKCODE.ExITdhWN.CJPJW MUJJgKANJP.ZZCAPTERCAPTET.YCP,HALFSLJ 20
 
2q90FJTDF,GA4WC-APAAWCAJPANFL.JW?,PtET,PLL7,F1OfTLKF) SLJ 30
 

DIWENSION NW(1), KCJi), HJWI(3,1). MJJ(I), YCP(1), GANNA(1), AW(ISLJ 40
 

I-), CA(i), GAb(I). MJW2(391) SLJ So
 

REWIND 09 
 SLJ 60
 
IP-I=l SLJ 70
 

MJ:LDANFLNCJ(1) SLJ FO
 

LP1=LWFJ+ 
 SLJ 90
 
NA=3 SLJ 100
 

IF (NW(2).EQO) NA=l 'SLJ 110
 

IF (NW(2).NE.O.AN .NW(3).F.0) NA=2 SLJ 120
 

INK=I 
 SLJ 130
 
JNt,:l SLJ 140
 

SLJ 150
 
IF (LZ.EQ.O) RFAD (03) (AW(V),K=ILWFJ) SLJ 160
 

IF (L7.NE.0) RFAr (oq) (AW(K),K=I,LWFJ) SLJ 170
 

CALL STRFAM (ALPFAVHUC,,IFPHTLFANELTEPLPANI,LPAN2,ISYMNKCODE.SLJ 180
 

IFXITMJ,GAMWPPET.RLL2.KFoNTL.FIO) SLJ 19,0
 

AW(LP1)=ALPHA SLJ 200
 
DO in 1=ILWFJ SLJ 210
 
GAVVA(T)=-AW(CIl)/Ah(1) SLJ 22n
 

I4LAST.1 


SLJ 230
NT=LWFJ-1 

KI=2 


SLJ 240
 
SLJ 250
LI=LAST*2 


IH=KtW(NA)*.Jh (KAJP)-1 SLJ 260
 

KJ=4i SLJ 270
 
IF (LI,,ST.LAST) KJ=LI-JAN'EL SLJ 280
 
IF (L7.E.n) RFAr (03) (AW(K),K=ILWFJ) SLJ 290
 
IF (LZ.NE.O) RFAD (09) (AW(K),K=IIWFJ) SLJ 300
 
ALPHA=O. SLJ 310
 

IF (KI.C-T.LTOTAL) G TO 40 SLJ 320
 
CALL STREAW (ALPHA.VNUCLIIFPILPANEL.TEMPLPAKI,LPAN2,1SY0WKCODESLJ 330
 

1,FXITA ,GAWWP.PET.RL.L7,KFNTI. FO) SLJ 340
 

IF (L7.KE.0) GO T 40 SLJ 3F0
 

IF (KCODE.EQ.0) CC TO 40 SLJ 360
 
IF (7Z.CE.O.01) EC TO 40 SLJ 370
 

SLJ 3P0
 

ADDITIONAL EXTERNAL FLCW DEFLFCTION Ic ALLOWED IF THE JET ANGLE IS SLJ 390
 

GRFATER THAN THF FLAP ANGLE PFCAUSE OF THE EFFECT OF FINITE TRAI- SLJ 400
 

LIIG-EDGF ANGLFS. FCR THIN AIRFCILS, THIS CAN PB ELININATED BY SLJ 410
 

INSFPTIKG THE STATFMENT, IF (KCOtE.FO.1) GO TO 63 SLJ 420
 
SLJ 430
 

IF (LI.CE.MJWI(NAKJP).AKD.LI.LF.PJW2(NANJP)) GO TO 30 SLJ 440
 

GO TO 40 
 SLJ 450
 
IF (L7.E.IH) GO TO 40 SLJ 460
 

IF ((DFJ-TDF).LT.O.) GO TO 40 SLJ 470
 
C7T=CATER-(CAMTFP-CATET)*YCP(LI)/FALFA SLJ 4680
 
APA,0.5*(DFJ-TrF.CZT) SLJ 490
 

IF (VMU.0T.O.P5) APA=APA*(I.-VmU)/0.IE SLJ 500
 

http:APA=APA*(I.-VmU)/0.IE
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40 


50 


e6 


7r 


8O 


qO 


100 


110 

120 


C 


IF (APA.LT.O.) APA=O. SLJ 510
 
ALPFA=ALPHA APA SLJ 520
 
IH=IH.NW(NA) SLJ 530
 
CONTINUE SLJ 540
 
AW(LD1)=ALPHA SLJ 550
 
CALL VMSEQN (NT,KIAWGAMNACA) SLJ 560
 
IF (KJ.LT.NJ.OP.KJ.EQ.LAST) GO TO FO qLJ 570
 
IPI-T=IPHI SLJ 580
 
MJ=J+NCJ(INN) SLJ 590
 
CONTINUF SLJ 600
 
MJI:MJJ(INN)-l SLJ 610
 
IF (KJ.EO.NJI) (-P TO E SLJ 620
 
GO TO 70 SLJ 630
 
JNK=TN 
 SLU 640
 
INK=INN,1 SLJ 650
 
IF (KJ.FG.&JJ(JNN)) IPFI-1= SLJ 660
 
IF (LI.FQ.LTCTAL) GO TO Pn SLJ 670
 
GO TO 9O SLJ 6&) 
CnNTINLF 
 SLJ 690
 
IoFIT=j SLJ 700

mJ=L0FlEL+NCJ(1) SLJ 710
 
JN'= 
 SLJ 720
 
IN=1 SLJ 730
 
CONTINUE SLJ 740
 
KI=KI,1 SLJ 750
 
NTI=Kl- SLJ 760
 
IF (LI.FQ.LTCTAL) GO TO 100 SLJ 770
 
IF (LI.EQ.LAST) cr- TO 11n SLJ 780
 
L!=LT+l SLJ 790
 
PO TO 120 SLJ 800
 
LT=LPAKFL.1 SLJ AI
 
Gn TO 120 SLJ 820
 
LT=: SLJ P30
 
COKTINUF 
 SLJ P40
 
IF (KT.LE.LWFJ) CC TO 20 SLJ P50
 
RETURN SLJ 860
 

SLJ P70
 
FNC 
 SLJ PRO
qUPPOUTIKE LATCIR (KF.AW.CA,GAPAAMVR.GAIWVPLCNA,7ZlCPFHALFPLAT 10
 
InFJ,TDFKCODEFIOTL) LAT 20
 
PIPENICK AW{I). CAM)- GAMMA(), GAMVR(1). GAVH(1), YCP(1) LAT 30
 
COVMON /AERO/ AP.A2,PIRPCL(30),CT(30)CD(30)GAJ(2.130) LAT 40
 
COMMON /SC 4E/ KCNWINGLAT.NALLWFLWFJCHORDT(3),SNO(5)tYc(5),YCNLAT 50
 
1(6),WKN,ROXVtDONPG LAT 60
 
COPMON /CCNST/ KCSNCWP1(8).NSJKCJ(5).LAST .Mw1(35),piJ (3,5),JLAT 7n
 

1PAthfL.MJJ(5).NW(3) ,NJtJP LAT 8o
 
COMMON /AOD/ CP(130),CM(30),BREAK(P)SWP(815)CAL(30)ISyNytVMU.VuJLAT 90
 
] TFMP,FCRCAMLEP.CAMLETCAMTECATFT#XJ*YJ.7JRJALPCREF.TWTSTR LAT Igo
 
COPON,/COST/ LTOTAL.LPAN1.NJ(5).LPANELIENTN,LFAN2,EXITPTIALTWLAT 110
 



i0 


20 


30 

40 


50 


60 


70 


Fo 


IISTDF(5),NFP LAT 120
 
RFWIND I LAT 130
 
IA=2*JPANEL LAT 140
 
CAN=CAPLEP LAT 150
 
CAPT=CAMLET LAT 160
 
DO 10 I=ILPAEL LAT 170
 
GAfNvA(I)=-AV(2,I) LAT 180
 
CALL GAPAX (AW,CALPAN1,LPANEL.C-ANA,NC.RPEAgSWP,CkCPDTLPAN2,NWILAT 190
 
INGI) LAY 200
 
WPITE (02) (CA(I),I=1,LPANEL) LAT 210
 

CALL GAMAX CAWCALPAN1,LPANFLCA VRC,BPEAKSPCFORCT.LPAN2 KWILAT 220
 
1NGO) LAT 230
 
WRITE (07) (CA(I),I=lLPANFL) LAT 240
 
p=Io LAT 25n
 
RET=Oo LAT 260
 
PL=0, LAT 270
 

L=1 LAT 280
 
R=PI LAT 29n
 
Do Ion J=1.3 LAT 300
 
IF (KFNE.0) GO TO 20 LAT 310
 
IF (RET.GT.O..ANC.CG.FO.n) GC TO 30 LAT 320
 
1F (PL.GT.O..AND.PtG.E0.O) 60 TC 30 LAT 330
 

CONTINUE LAT 340
 
CALL LATERL (GAPtMA.AW.CA.LPAEI,IPAtI.LPAN2,LWFDFtNALSKG,YG,p.P.LAT 350
 

1AFT.PL) LAT 360
 
WRITF (01) (GAPA(I),I=1,LWF) LAT 370
 

GO TO 50 LAT 3PO
 
D0 4n KK=I,LWF LAT 390
 
GAVPA(KK)=O. LAT 400
 
WRITE (01) (GAPVA(I),T=I,LWF) LAT 410
 
CONTINUE LAT 420
 
nO 60 1=1.LWF LAT 430
 
CAfJW(I)=CANNAI() LAT 440
 
CALL SOLUJ (VPUC.VMUTEOPLPAhFLLPANILPAN2*LWFJLTOTALLASTISYPLAT 450
 
1,KCCDE.EXITNW,NCJMJW1,MJJNA,NJP,7,CATER,CATETYCP,FALFB,DFJ.LAT 460
 
2TDF,GAMW9GA PAWCA.JPAKEL.MJW2,P.BET.RL*1 ,FI0,TLKF) LAT 470
 
DO 70 !=1,LWF LAT 480
 
IR=IA.I LAT 490
 
GAVA(IP)=6A PA(TP).GAVW(T) LAT 500
 
WRITE (08) (CAJ1A(I)I=I.LWFJ) LAT 910
 
CALL TI-PUST (LTOTALLPANELGAfAGA?/,CA,LPANIVU.XJYJJ7JRJ,TEMLAT 520
 
1P,GALISYWLPAKN CAPTSNG,YGLWF,LWFJ,AW,CACM ,eETRL O) LAT 530
 
WRITE (07) (C0(I),T=1INCS) LAT 540
 
WRITE (02) (CM(I),I=1,NCS) LAT 550
 
CALL GAPAX (AW,CA,LPANILFANEL,GAMWNC,PREAKSWP,CFORDTLPAN2,NWINLAT;560
 

1G.I) LAT 570
 
no eO K=1,LPANEL LAT 580
 
IB=K+IA LAT 590
 
GAftMA(K)=6AWWA(TP) LAT 600
 

http:PL.GT.O..AND.PtG.E0
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O 


.100 


C 


C 


10 


20 


CALL GAFAX (AW,CA,LPAK1,LPANFL,GAFA C,RPFAKSWPCI-OPCT,LPAN2NWILAT 610
 
1NG,0) LAT 620
 
IF eJ.EG.2) C0 TO 90 LAT 630
 
IF (J.EQ.3) GO TC 100 LAT 6&0
 
BET=I. LAT ebO
 
P=O* 
 LAT 660
 
GO TO 100 LAT 670
 
PL=I, LAY 680
 
RET=O, LAT 690
 
CONTINUE 
 LAT 700
 
RETURN 
 LAT 710
 

LAT 720
 
END 
 LAT 730-

SUeROUTINE STREAM (ALPHA.VMU,IIPIILPANELTEPPLPALLPA2,ISYpKSTR 10
 
bCODE EXITMJ,GAw.,FETRLLZKFNTLFlO) STR 20
 
TO COMPUTE THE RIGHT hAND SIDE CF THE SIMULTANECUS EQUATIONS STR 30
 
PIPENSION PHIN(300). GAMW(1) STR 40
 
DIMENSION FJS(30). FJA(30), CQP(2,20) STR 50
 
COMMON /qCHEME/ C(2),X(10,41).V(1O,41),SLOPF(15),XL(2,15),XTT(41).STR 60
 
1XLL(41) STR 70
 
COMMON /GFOt/ HALFSW.XCP(?0O),YCP(20O),7CP(20()),XLE( o),YLE(50),XTST4 F0
 

1F(eC),PSIt20),CI(-95),XV(700),YV(1OO),SN(8,8),:cN(200.2),YNcOn,2),zSTp 90
 
?N(Pf',2).WIDTH(8).YCON(25).ShFFP(en).HAIFP,sJ4(21,8)EX(9S,?),TX(95sTp 100
 
3,2),SC(160,9)h51(1E0,S),LC(3) STR 110
 
COMMON /AFRO/ AP.,At ,P1,?.Cc(30),CT(30),CD(0),GACA(2,130) STR 120
 
COMMON /CONST/ NCS,NCW,M1(8),KSJ,NCJ(5).LASTiAJh1(3,5),Jh?(3.5),JsTP 130
 
IPAKEL,MJJ(5)KNW(3),NNJNJP STR 140
 
COMMON /PARAV/ ALPTALPC,ALPSCDFSDF.THTDF STR 1mn
 
EGLIVALFNCE (X(1,),PHIN(1)) STR 160
 
P=3.j41S9265 STP 170
 
IUSB=YCON(24) STR 180
 
7JFT=YCON(25) STR' 190
 
BK=e.*PI/1PO. STR 200
 
NI=KNJ-1 
 STR 210
 
N2=KNJ-2 
 STR 220
 
N3=? NJ-3 
 STR 230
 
IF (NNJ.EQ.1) N1= SR 240
 
NJF=(NSJ+I)/241 STP 250
 
IF (ISYt.E0.O) KJH-NSJ/2 STR 260
 
NP=NJH-1 
 STR 270
 
IF (ISYN.EO.0) NP=NJH STR 280
 
ALPI-A=O. 
 STP 290
 
IF (I.GT.LPANEL) GO TO 10 STR 300
 
GO TO 310 STR 310
 
IF (I.GT.LAST) 60 TC 110 STR 320
 
IF (EXIT.LE.O.001) 60 TO PO STR 330
 
IF (NNJ.EO.) GO TO 20 STR 340
 
IF (I.LE.NJJC1).AND.I.NEPJ) GC TC 310 STR 350
 
CONTINUF 
 STR 360
 



30 


40 


90 


60 


70 


80 

90 


IF (L7.NE.O) GO TC 30 STR 37D
 
ALPPA=ALPS/ALPC*Y(3,IPHI)*(I.-VNL) STP 3Ao
 
IF (KCODE.EQ.o) ALPIA=o. STR 390
 
IF (TH.LE.O.001) GO TO 40 STR 400
 
IF (IPHI.EQ.KJ) GO TO 40 STR 410
 
IF (ISYN.NE.O.AND.IPHI.EO.1) GO TO 40 STR 4?0
 
IF (NNJ.EO.I.ANr.I.CT.LPANEL) ALPIA=ALPHA.CDF*(1.-VMU) STR 430
 
IF (NNJ.NE.I.AND.I.GT.JJ(l)) ALPI-A=ALPHA+COF*(1.-VU) STR 440
 
GO TO 40 
 STR 450
 
ALPFA=(-BET*BK*Y(4,IPHI)+P*YCP(I)/HALFR*Y(3,IPI),RLOXCP(I)/HALFE*STR 460
 

IY(4.IPHI))*(1.-VpU) STR 470
 
CONTINLE 
 STR 480
 
IF (APS(I-B2).LF.0.f0l) CO TO 50 STR 490
 
IF (L7.NE.O) GC TO 50 sTR 500
 
CALL NCRSPD (I,ALPH,LPANELIPH!.LPAN1,LPAN2,KFKTLFo) STR SlO
 
ALPFA=ALPHA.ALPH 
 STR 520
 
TF (RCODE.EO.o) GO TO 310 STR 530
 
IF (EXIT.LE.O.001) GO TO 60 5TR 540
 
IF (NNJ.EO.1) 60 TO 60 STR 550
 
IF (I.LE.NJJ(I).ANO.I.FO.Nj) ALPIA=ALPHA/2. STR 560
 
TF (IPHI.EQ.NJf) c- TO 310 STR 570
 
IF (LZ.E.0) GO TO 310 STR 580
 
IF (ISYt.NE.0.AKr.IPHI.FO.1) GO TC 310 STR 590
 
IF (IUSP.EQ.1.AKnD.ZET.GT.0.01) GO TO 310 STR 600
 
IF (CDF.LT.O.o00) GO TO 310 STR 610
 
IF (NNJ.EQI) GC TO 70 STR 620
 
IF (I.LF.MJJ(Ki)) CO To 310 STR 630
 
IF (IPHI.LT.NJH) IL=IP -I.ISYP STR 640
 
IF (IPHI.GT.NJH) TL=IPHI-NJ+ISY STR 650
 
IF (NNJ.EG.]) MNI=LPANFL STR 660
 
IF (NNJ.NE.1) MJNU=KJJ(NI) 5TR 670
 
MF=I-MJKI-(IPPI-1)*NCJ(KNJ) STP 6PO
 
FNNJ=NCJ(NNJ) STR 690
STR 700
 
DICTJ=SCF 
 STR 710
 
DLX=DISTJ*0.5PT/FKNJ' 


STR 720
 
S7X=-fc.-VMU) 
 STR 730
 
0=(IL-I)*NCJ(NKJ) 
 STR 740
 

IF (NNJ.EQ. ) P=L FNEL.It +, 


IF (NNJ.NE.1) IP=JwJ(N1).IQ*1 STh 750
STR 70
 
DO InO JJ=IdF 

IF (dJ.E. CC'TO PO STR 770
C-F) 

DXTI=DLYSPSI(JJ)*TFMP*VRLVMU/T- STR 780
 
GO TO gq STR 790
 
DXTF=DLX*PSI(CJ)*TFFP*OS*ViU*VMU/TH STR 800
 
JK1=IP.JJ 
 STR 810
 
JK2=UK1-1 
 STP 820
 
PRCC=SZX*DXTt-
 STR 830
 
JK3=JK2+NP*NCJ(NMJ) STR 840
 
ALPPA=ALPHA+PPCP*(PPIN(JK2)-PHTK(JK3)) STR 85o
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10n 	 CONTINUE STR 860
 
CO TO 310 STR P70
 

l1 	 CONTINUE STR 880
 
IJ=I-JPANEL STR P90
 
J7=1 STR 900
 
K3=O STR 910
 
KO=O STR 920
 
FAC=I, STR 930
 
IF (KCODE.EQO.0) Go TO 290 5TP 940
 
IF (FXIT.LE.O.01) GC TO 120 STP 950
 
IF (NNJ.E9.1} PC TO 120 STA 960
 
IF (IJ.CT.LPANEL.ANr.TJ.LE.VJJ(f)) 60 TO 310 STR 970
 

120 	 CONTINUE STR 980
 
AODT:n. STR 990
 
IF (KF.FO.0) Go TC 170 STRGOO1
 
CALL FSPEED (8l.yCP(IJ).yr(iJ),CP(IJ).C0P,WKI,WK2) STRIOXO
 
ALl=n. STPIO2
 
IF (LZ.EO.O) A1I=F10*WK2 STRXO3A
 
DO 130 LK=I.NTL 	 STR1040
 
IF LZ.EC.O) FFF=CCP(2,LK) 	 STA1050
 
IF 'L7.NE.0) FFF=CQP(I.LK) 	 STRIOFA
 
KK=LPANEL.LK 	 STPIO7n
 
IF ,ILZ.EO.) CA-=AP(1.KK) 	 STRIO8O
 
IF (LZ.NE.0) CA=(-CAW(KK) 	 STR1O9o
 

130 	 ALI=ALI+F:FT*A STR I10
 
IF 'APS(R1-RS).LF..no ) GC TO 150 STR1110
 
IF (LZ.E.O) GO TC 150 STR1120
 
CALL FSPEFO (P?.XCP(TJ).YCP(IJ),ZCP(IJ),CP,tKl.WK2) STP1130
 
AL2=0 . STP1140
 
IF (LZ.EQ.O) AL2=F1O*WK2 STRI150
 
00 140 LK=1,NTL STRIlG
 
IF (L7.FO.O) FEF=CGF(2,LK) STRI170
 
IF (LZ.NE.0) FFF=CGF(.LK) STH1SO
 
KK=LPANFL.LK STg1190
 
IF (LZ.EQ.O) GA=GAP(2.KK) STRI200
 

140 	 AL2=AL2+FEF*A STR1210
 
GO Tn 160 STR12?O
 

10 ALP=ALl STR123n
 
16o AOCT=AL2-TEMP*VNU*VPU*AL1 STRIP240
 
170 CONTINUF STR1250
 

IF (IUSP.FQ.I.AND.ZJFT.OT.0.01) CC TO 290 STR1260 
IF rNNJ.EC.1) C TO 290 STR1270 
IF fLJ.GT.MJJ(CI)) 60 TO ?9n STRIRO 
IF CIPHI.LE.NJF) 00 TO 290 STR1290 
L1=UJH STR1300 
IF (ISYM.EG.O) L1=KJH+ STRaI1 
IF (NW(?).EQ.O) CC T 190 STR1320 
IF (NW(3).EQ.O) GO TO IPO STRI'330 
IF (IJ.GT.MJJ(2f)) GO TO 240 STR1340 
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IF (IJ.GT.MJJ(K3)) GO TO 220 
 STR1350
 
IF (NNJ.EQ.4) GO TO 200 
 STR1360
 
IF (NNJ.FO.5.AND.IJ.GT.JJ(NNJ-4)) GO 
TO 200 	 STR1370
 
GO TO 	290 
 STR1300
 

180 	 IF (IJ.GT.MJJ(N2)) GO TO 220 
 STRI390
 
IF (NN.jEQ.3) GO TO 200 
 STR1400
 
IF (NNJ.EO.4.AKD.IJ.GT.MJJ(N3)) GO TO 200 
 STRI410
 
GO TO 	290 
 STR1420
 

190 IF (NNJ.EQo.2) GO TO 200 
 STR1430
 
IF (NNJ.EQ.3.AND.IJ.GT.NjJ(N2)) GO TO 200 
 STR1440
 
GO TO 2q0 STR14S0


:200 	 KI=PJW1(19NJP) (IP -I-LI-ISYV)*KWC!)-I STR1460
 
K2=LC(I)+IPHI-L1I-SYM 
 STR1470
 
KNW=NW(1) 
 STR1480
 
IF (IJ.NE.MJ) GO TO 250 
 5TR1490
 
IF (EXIT.LE.O.OlAtN.NW(2).,E.O) GO TO 
210 	 STRISGO
 
Go TO P90 
 qTRiS1O


210 JZ=2 
 STR152o
 
K3=LPANI+(K2-1)utW(2) 
 STR1530
 
KO=W(2) 
 STRP140
 
FAC=A.5 
 STRI50
 
GO TO 250 
 STP1560
 

:210 	 KI=NJWI(2,NJP)+(IPHI-L1-TSYM)*KW(2)-
 STRI570
 
K2=LC(2).IPHT.L1-ISYN 
 STRISSO
 
KNW=NW(2) 
 STR1Sq9

IF (IJ.NE.J) GO TO 250 
 STR1600
 
IF (APS(FXIT-1.).LE.O.001.AND.wc(2).NF.O) GO TC 230 
 STRI610
 
GO TO 	250 
 STR620
 

2?0 J7=2 
 STR1630
 
K3=LPAK2+(K2-I-KCS)*NW(3) 
 STR1640
 
KQ=NW(3) 
 STRI650
 
FAC=O.5 
 STR1660
 
GO TO 	250 
 STRI670
 

240 	 Kl=MJWI(3,NJP)+fIPHT-LI-TSYP)*KW(3)-] 
 STR168o
 
K2=LC(3)+IPHI-LI-ISYP 
 STRI69O
 
KNW=NW(3) 
 STR1700
 

250 	 CONTINUE 
 STR171o
 
ALPFAI=O. 
 STR172o
 
ALPA2=O. 
 STR1730
 
DO 2RO JL=IJZ 
 STR1740
 
DO 270 KK=1,KKW 
 STR1750
 
KL=KI+KK 
 STR1760
 
AA=! 
 STRX770
 
00 260 L=I,KNW STR178O
 
LL=KI+L 
 STR17n
 
IF (L.FQ.KK) GC TO 260 
 STR1800
 
AA=AA*(XCP(IJ)-XV(LL))/(XV(KL)-XV(LL)) 
 STR181n
 

2(0 	 COhTTNUE 
 STR!820
 
IF (LZ.FO.) GA=C-A(1,KL) STRI83o
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270 


2S0 

29o 


300 

310 


C 


10 


IF (LZ.NE.0) GA=GAP(KL) STR1P40
 
ALPFAI=ALPHAI+AA*GA 
 STR1850
 
IF (ARS(R1-B2).LE.0.O01) GO TO 270 STP160
 
IF (LZ.EO.O) GA=GAW(2,KL) STRIP70
 
IF (LZ.NE.0) GA=GAPW(KL) STR1P80
 
ALPPA2=ALPHA2+AA*GA 
 STRI89O
 
CONTINUE STR1qO0
 
KNh=KO 
 STRI9!0
 
KI=K3 
 STR1920
 
ALPF-AI=ALPHA1i*FAC 
 STRI930
 
ALPFA2=ALPHAP*FPAC 
 STR1940
 
IF (ABS(R1-B2).LE.O.O01) ALPI-A2:ALPAX STRI950
 
ALPFA=CALPHA-TEMP*VMU4VL-*ALPFA1)*O.5+ADPT STR1960
 
GO TO 310 STR197p
 
CONTINUE 
 STRI9PO
 
CALL SPFED (VPU.I,ALPHA,LPAKEL,TEPP,LPANI,LPAN2,PHIS,IPI!,ISYMGAFSTP199O
 
1W.LZ) STR2000
 
ALPHA=ALPHA*FACACCT*FAC 
 STR20O0
 
IF (KCODE.EO.O) CC TO 310 STP2020
 
IF (CDF.LTO.0001) GO TO 310 STR2030
 
IF (NNJ.EQo.l) GO TO 300 STP2040
 
IF (IJ.LE.MJtNMl GO TO 310 STR2050
 
PHIN(IJ)=PHIS STR2060
 
CONTINUE 
 STR2070
 
RET RN 
 STR2080
 

STP209q
 
ENC 
 STR2100-

SUPROUTINE GANAX (AW.CAILPAN1,LPAKELGAMWA,KC,REAK,SWPCFCPDTLPAGAM 10
 
1N2,NWINGKZ) GAM 20
 
DIENSION AW(1), CArM). GAPA (1). PPEAKC1) GAM 30
 
DIPENSION SWP(P,15) GAM 40
 
DIPENSION C(10). ClORDT(1) GAP 50
 
DIPFNSION A(I), F(15), TPETA(15) GAP 60
 
COPPON /AEPO/ API.AM2B,P2,CL(30),CT(30),CD(30),GAP(2130) GAM 70
 
COPPON /GEOl/ HALFSh.XCP(200),YCP(POO).7CP(200).XLE(50),YLF(So).XTGAP 80
 
IF(F).PSI(20).CH(45).XV(2fO)YV(rOO).SN(8,8),*Yl{2002},YK(200,2).ZGA 90
 
2N(?O.2),WIDTH(P),YCON(25).SWEEP(C0),HALFPSJ(21,8),Ex(959p),TX(q5eAN 100
 
34?),SC(160.5).S1(160,5),LC(3) GAM 110
 
COMPON /CONST/ NCSNCWPI(P),KSJ.KCJ(5),LASTPJhI(3,5),MJW?(3,5),JGAP 1?0
 
1PAhFL,.MJJ(5),hW(3).NNJ,NJP GAP 130
 
PI=.314159265 
 GAP 140
 
DO 80 !=1,NCS GAP 19O
 
NA=1 
 GAP 160 
NK=(I-I)ONW(1) GAP 170 
SUPI=O. GAP 180
 
NWw=NW(1) GAP 190
 
ISN=l 
 GAP 200
 
FNvKW(1) GAP 210
 
NI=NWW+1 
 GAN 220
 



DO 2n J=1,NWW GAP, 230
 
KK=NK+J GAP 240
 
FJtJ GAM 250
 
THETA(Jr=:(2.*FJ I )*PI/ (?.*FN) GAM- 260
 
F(f=GAMMA(KK)*SN(J,ISN) GAM 270
 

20 CONTINUE GA? 2P0
 
THETA(Ni)=PI GAP 290
 
DO 40 J=1,NI GAP 300
 
A(J=n. GAP 310
 
FrJ=j GAP 320
 
DO 30 	K=r,Nwh GA-330
 

30 	 A(J)=A(J),F(K)*COS((FJ-,,.)*TETA(K)) GAP 340
 
IF (J.EQ.1) A(J)-=A(J)/FN GAP 350
 
IF (J.NE.1) A(J)=A(u)*2./FK GAM 360
 

40 	 CONTINUE GAM 370
 
00 60 K=1,Nl GAP 3PO
 
KK=tK+K GAM 390
 
SUP=A(1) TPFTA(K) GAM 400
 
DO co J=I,NWW GA 410
 
FJ=J GAP 420
 

5'0 SU=SUU+A'(J.1*sIu(FJ*TI-FTA(K)}/FJ GAP 430
 
I?=T GAP 440
 
IF (NA.EO.2) I7I=.NCS GA 450
 
,IF (NA.EO.3) 17=,2*NrS GA 460
 
SUM=-0.5*CH(1Z)iSUWSUSNI GA 470
 
IF (K.EO.N1) GO TO 60 GA' 420
 
AW(KK)=SUP GAP 490
 

60 CONTINUE GAP 500
 
IF (NA.EQ.3) ED TO 70 GAP 510
 
IF ((NA+1).LE.3.AND.NW(NA.I).EO.O) GO TO 70 GAP 520
 
NA=KA.	 GAP 530
 

NWW=NW(NA) C4? 540
 
IF (NA.FO.2) NK=LPAhI+(I-I)*NW(2) GA 590
 
IF (NA.EQ.3) NK=LPAN?+(I-]flANW(3) GAP 560
 
ISNISN.1 GAM 570
 
FN=WW GAP 5PO
 

SUPI=SUP GAM -90
 
GO TO ro GAP 600
 

70 CONTINUE GAP 610
 
80 CONTINUE GAP 620
 

NKI=0 GAM 630
 
NKP=LPAN1 GA 640
 
NK3=LPAN2 GAP 650
 
DO 250 I=I1NC GAP 660
 
HAP=HALFB GAM 670
 
M=MF(I) GAN 6P0
 
FM= ,. GAP 690
 
MM=N-) GA 700
 

DO 90 	J=1,PM GAP 710
 

-ORIGINAL PAGE I
 
OF POOR QUAIT
 



FJ=J GAM 720
 

YCCN (J):COS(FJ*PI/FP) GAM 730
 
Y=O.5WIDTH(I)*(I.-YCON(J))+PPEAK(1) GAM 740
 

90 	 PSI(J)=SRT(I.-(Y/HAP)*M2) GAM 750
 
DO 230 J=I,NCW GAM 760
 
G(J)=O. GAM 770
 

IF (JGT.NW(1)) CC TO 100 GAP 780
 
NK=NK1 
 GAM 790
 
LK=O GAM 800
 
IPl=T GAM 810
 

JJ=j GAM P20
 
MK=KW () 6AM 830
 

GO TO 120 GAM 840
 
100 	 IF (J°GT.(NW(1)+K* (2))) 6C TO 110 GAM 850 

NK=NK2 GAM P60 
MK=NW(?) GAM 870 

LK=IW(1) 6AM RPP 
IP1=I+NC GAP 890 
JJ=J-NW(1) GAP O0 

GO TO IO GAP Sin 

!10 	 NK=zK3 GAP 920
 
MK=KW(3) GAP 930
 
LK=KW(I)+NW(2) GAP 940
 
YR =I2*NC GAM 950
 

JJ=J-NW(1)-NW(2) 	 GAP 960
 
I70 	 LI=NK.J-LK GAM 97o
 

L2=LI+PK GAP 9P
 
L3=L2+MK GAP 99O
 
SP=SWP(JJIRI) bAMIOOn
 
CS=COS(SP) GAMI010
 

TAK=SIN (SP)/CS GAM1020
 
s9=O. 	 nAM1030
 

,DO 140 LQ=19.M IAt1040
 
LP=L1*(LQ-1) *ti GAf1050
 
AA=I, GAPbO6O
 

DO 130 LS=1,m GAM1070
 

LN=Ll.(LS-I)*MV GAMlO~n
 
IF (LS.EQ.LO) GO TO 130 GAM1Og0
 
AA=AA*(REAK(I)-yCP(LN))/(YCP(LP)-yCP(LN)) GAMI]O0
 

130 	 COhTINUE 
 GAM1110
 

140 SM=SMAA*AW(LP)*PSI(LO) GAM1120
 

GAPAO=SP 
 GA1130
 

IF (I.FO.NC) GC TO 170 GAN!140
 
C *=O, GAM1150
 

DO 160 LQ=1,WM GAP116O
 

LP=Ll,(L-I)*Plc GAI1170
 
AA=I. 
 GAMI180
 

DO 150 LS=I,N GAMIIO
 
LN=L1,(LS-1)*N GAN1200
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150 

160 


170 

IPO 


190 

200 


210 


220 


.3n 


240 


250 


C 


IF (LS.EQ.LQ) GO TO 150 	 GAM1210
 
GAM1220
AA=AA*(BREAK(I,1)-YCP(LN))/(YCP(LP)-YCP(LN)) 


CONTINUE 
 GAM1230
 

St=SM+A-A*AWCLP)-PSI(LQ) 	 GAM124mO
 
GAM1250
 

GO TO 180 

GAPAN=SM 


GAM1260
 

GAPAN=O. 
 GAM1270
 

n0 210 K=,tN 
 GAP1280
 
GAM1290
LL=KK.(K-1)*MKJ-LK 

GAG1300
CA(LL)=O. 


O 200 KK=1,MM GAN1310
 

LI=K+(KK-I)*MK*J-LK 
 GAM1320
 

IF (KK.EO.K) 60 TO 190 GAM1330
 

CA(LL)=CA(LL) 2.*(-I.)**(K+KK)*AW(LI)*PSI(KK)/(WIDTFH(T)*(YCON(KK)-GAN1340
 
,GAN1390
1YCC(K))) 


GO TO 200 
 6AM1360
 
GAM137n
CA(LL)=CA(LL)*AW(LL)*PS.I(K)*YCON(K)/(WIDTH(I)*SJ(K*I)OSJ(K*I)) 

GAW1380
CONTINUE 


CA(LL)=CA(LL)+GrAAC*(-.)**K/(.-YCON(K))/WIDTH(I)-GAMANM(-1.)*(NGA41390
 
GAM1400
1.K)/(1.+YCON(f))/WIDTt(1)+AW(LL)*YCP(Lt)/(HAB*-A2*PSI(K)) 

GAN1410
CA(LL)=CA(LL)/PSI(K) 


IF (U.KE.NC)GC TO 210 
 GAV142o
 
GA1A30
Gt2)=G(J).AW(IL)*PSI(K)*(_].)*(K+M)/(I.+YCOK(K)) 

GAP1440
CA(LL)=TAK*GAqMA (LL)+CA(LL) 


IF (J.EO.NW(1) NK1=LL 
 GAR149O
 
GAP1460
IF (J.EO.(NW(I)NW(2))) NK?=LL 


IF (T.EQ.NC) GO TO 220 
 GAN1470
 

GO TO 230 
 GAfA14PO
 
GAM1490
COTINUE 

GAO1500
G(,)=2./WIDTN(1)*G(J)+O.5*(.I.)*W*GAMAO/WTDTH(I) 

GAN9I10
G(J)=G(J)*SQRr(HAP)/2.82f427124 

GAN1520
CL(J)=GJ) 


COITINLE 
 GAMI530
 
NK2=LL 	 GAM1540
 

IF (I.EO.NC) 60 TC 240 	 GAPISSo
 
GAM1560
GO TO 250 


CONTINUE 
 GAMIS70
 

IF (KZ.FO.O) WRITE (07) (CL(JJ),J=INCW) GAWIRO
 

IF (KZ.NE.0) WRITE (02) (CL(JJ),JJ=,NCW) GAMIS90
 
GAP1600
CONTINUF 

GAM1610
RETLRN 

GAM1620
 

END 
 CAN1630-


SUPPOUTINE LATFRL (CANMAAWCALPANELtLPANILPAN2,LWF.DF.NALSNG9YLRL I0
 

1G,PPBETRL) LRL 20
 

DTIENSION GAPMA(i), AW(1). CA(d), DF(), SNG(1)9 YG(1) LRL 30
 

COMMON /GEOM/ I-ALFSWXCP(20),YC(200)*CP(200),XLE(50)YLE(50),XTLRL 40
 
50
1E(0),PSI(20),CH(95),XV(?00),YV(100)SN(8AR),X(20092)YN(2002)ZLRL 


LRL 60
2N(200,2),W!OTH(P),YCON(25),'WFFP(5),HALFRSJ(21,).EX(9552).TX(9 
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10 


P0 


'0 


40 


50 


60 

70 


3,2),SC(160,5),SI(160.5).LC(3) LRL 70
 
COMON /CONST/ NCSNCWgMI(8),NSJNCJ(5)LASTlM.WI(3,9)*MW2(395),JLRL 80
 
IPAKEL,MJJ(5),NW(3),NJNJP LRL 90
 
COMPON /FUS/ XF(20),XCF(20),PF(20),SNP(5.20),XLEF.XTEFWARD(20),NCLRL 100
 
IUMNF,NTCSF(5*10),XAS(6)nNKF(S)hFOF1OKFKTL LRL 110
 
Ll=LWF+l LRL 120
 
REWIND 04 LRL 130
 
PI=3.14159265 LRL 140
 
SK=SNG(1) LRL 150
 
BK=5.*PI/180. LRL 160
 
READ (04) (AW(I),I=IL1) LRL 170
 
AW(L1)=P*YCP(1)/HLFB+PK*SK*PET-RL*XCP(1)/HALFF*SK LRL 180
 
WN=O. LRL 190
 
IF (KF.EQ.O) GO TO 10 LRL 200
 
X=XCP(1) LRL 210
 
Y=YCP I) LRL 220
 
7=7CP(1) LRL 230
 
WK=O. LRL 240
 
6=0 LRL 2E0
 
CALL FUSVOL (E.X.Y,7.WN.WK,G.,11) LRL 260
 
AW(L1)=AW(L)+WK LRL 270
 
O FO 1=1,LWF LRL 2P0
 
GAMPA(I)=-AW(1+1)/AW(1) LPL 290
 
NJ=LWF-1 LRL 300
 
MY= W(1) LRL 31n
 
NN= W(1) LPL 320
 
KW=l LRL 330
 
I7=1 LRL 340
 
DO qO IJ-2,LWF LRL 350
 
REAr (04) (AW(K),K=IL1) LRL 360
 
IF (IJ.LE.LPNEL) GO TO 30 LRL 370
 
!=14.LPANEL LRL 380
 
AW(L1)=O. LRL 390
 
IF (I.GT.NF) GO TO 70 LRL 400
 
AW(L1)=(-BK*PET+RL*XCF(I)/1ALFB)*RF(I)*PF(!) LRL 410
 
GO TO 70 LRL 420
 
IF (YCP(IJ).GT.yC(KW)) GO TO 40 
 LRL 430
 
GO TO 50 LRL 440
 
KW=KW 1 LRL 450
 
SK=cNG(KW) LRL 460
 
AW(L1)=P*YCP(IJ)/hALFP+BET*KSK-RL*XCP(IJ)/ALFE*SK LRL 470
 
WN=O. LRL 480
 
IF (KF.FQ.O) GO TO 60 LRL 490
 
X=XCP(IJ) LRL 500
 
Y=YCP(IJ) LRL 510
 
Z=2CP(1J) LRL 520
 
CALL FUSVOL (8.X.Y,ZqWNWK96,1,I) LRL 530
 
AW(L1}=AW(L1)+WN LRL 540
 
IK=IJ LRL 550
 



PO 


q0 


C 


C 


i0 


?0 


CALL VMSEON (NJ.IKAWGAPAqCA) LRL E60
 
NJ=J-1 LRL S?7
 
IF (IJ.GE.LPANI.AKD.IJ.LT.LPAN?) IN=NW(2) LRL 580
 
IF (IJ.GE.LPAN2.AND.IJ.LT.LPANFL) NK=Nw(3) LRL Ego
 
IF (IJ.LT.NM) 6O TO 80 LRL 600
 
AM=P*NN LRL 610
 
17=17+1 LRL 620
 
IF (IJ.F0.LPAI.OP.IJoFQ.LPAN2) 17= LRL 630
 
IF (IJ.EQ.LPANI.OR.IJ.EO.LPAN2) KW= LRL 640
 
CONTINUE LRL 650
 
PFTLPN LRL 660
 

LRL 670
 
END LRL 680-

SUPPOUTINE IKDVEL (XDY,70.XJYJ,7J.RJP2.PHRV.PHXT,LPIpY.ISYM) ItD 1
 
TO COMPLITE TIE INCUCED VELOCITIES DUE TO JFT ENTRAINMENT IND 20
 
DINENSION VZ(2). VX(2). VY(2) IND 30
 
COIQON /JET/ PK1,XCX131),A(3]),P(31) IND 40
 
PFJ=T IND So
 
V7(2)=0. IND 60
 
VY ()=O. IND 70
 
vy}(:) . IND Po
 
SPJ SORT(PEJ) IND 90
 
XR=(XD-XJ)/P, IND 100
 
NCC-=TSYM.1 IND 110
 
DO 60 K=ItNCCT IND 120
 
IF (K.FQ.I) FC=i. IND 130
 
IF (K.EQ.2) FC=-. IND 140
 
RP=SOPT((ZD-7J)**2,(Y*FC-YJ)**?)PJ IND I0
 
F]=ORT((X9-XC)**2*?R2PP*PP) IND 160
 
F2=SQPT(XR**2.PFRP*PP) IND 170
 
GO=(XB-XC)/Fl-YP/F2 IND PO
 
GO=l./Fl-l./F? IND 190
 
SUP=-=(A(1)*.(I)*XE)*C1O/PP-P?*PP*P(fl)Gfl IND 200
 
SUMX=(A(1) R(I]OXB)*620-P(])*rln*Efl)*ALOG((XP-XC+Fl}/(XB.F2)) INC 210
 
IF (IJ.LE.O.nl) tC TO 2n IND 220
 
J=2 IND 230
 
SUPI=SUPR IND 240
 
SUw2=SUrX IND 250
 
Fl=SOPTt(XR-X(J))*v2.8?*PP*PP) IND pe0
 
F?=SORT!(XR-X(J-1)).*2+P2*RB*PP) IND 270
 

l=(X -X(d))/F1-(XE-X(.J-1))/F? IND 2PO
 
G2=1./Fl-./F2 IND 290
 
SUMP=SUd-(A(J).P(U)*XB)*G/I/R-P2*P*P(J)*G2 IND 300
 
SUPX=SUrX.(A(J)+P(.j)*XP)*(2.P(v)*r1*P(J)*ALCGC((XP-X(JlF1)/(XB-X(JIND 
310
 

1-1)+F?)) IND 320
 
IF (J.GE.31) CC TC 30 IND 330
 
3J=J+1 IND 340
 

GO TO I IND 350
 
SUPA=fUYP+0.32M 1.i(XP-XC)/F)/PP IND 360
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30 


40 


C 


C 

C 


10 


20 


SUMX=SLMX-0.32/F1 IND 370
 
PHPV=SRJ*0.25*SU P*(ZJ-Zn)/(R2*PJ) IND 380
 

IND 390
pHy=-sRJ*O02S*SUPP*(Y-YJOFC)/(PR*PJ) 

IND 400
PHX=-SRJ*0.25*QSUPX 

IND 410
 
IND 420
 

VX(K)=PHX/2. 

VY(K)=PHY/2. 

VZ(K)=PRV/2. IND 430
 

PHPV=VZ(1)+VZ(2) 
 IND 440
 
IND 450
 

PHY=VY(1)+VY(P) 

PHX=VX(1)+VX(2) 


IND 460
 
IND 470
PETURN 

IND 480
 
IND 490-


SUEPOUTINE SPEFD (VNUI.ALPI-ALPAEL,TEMPLPAN1,LPAN2,PHISIPHI,!SSP 10
 

1YMGAMWLZ) 


END 


SPO 20
 
TO COMPUTE THE INDUCED TAKGENTIAL VFLOCTTIES DUE TO WIKG ALONE SPD 30
 

VOPTICES 
 SPD 40
 
SPD 50
DIMENSION SU(100), GAPW(1) 


COMMON /SCHEME/ C(2),X(10,41).Y(10,41),SLOPF(l1),XL(215)XTT(41)hSPD 60
 
SPD 7n
1XLL(41) 


COW"'N /GEOM/ HALFSWXCP(20O),YCP(200),ZCP(20'I),XLE(5O),YL (50),XTSPD 80
 

1E(EO),PSI(20)*CH(qS)XV(200),YV(100),SN(8,P),YK(200,2),Yh(l002),ZSPD 90
 
2N(200,2),WIDTF'(P),YCON(25).SWFEP(50),HALFRSJr?2l,)tEX(95, ),TX(95SPO 100
 

3.2),SC(160.),,SI(160.5),LC(3) SPO 110
 

C0'lr'N /AERO/ AW1,AP2,PI,P2,CL(30),CT(30).CD(0),GAM(2,130) SPO 120
 

COMMON /CONST/ NCSNCWMI(8),NSJ*KCJ(),LASTMJ1(3,5)S.JW2(3,5),JSPD 130
 
1PANELMJJ(S),NW(3),NNJNJP SPO 140
 

SPD 150
NI=KNJ-1 

N2=NNJ-2 
 SPD 160
 

N3=KNJ-3 
 SPD 170
 

?JFT=YCON(25) SPD 180
 
II=I-JPANEL SPD 190
 
RR=21 SPE 200
 

SPO 210
 
SPD 220
 

IC=1 
CONTINLE 


SPO 230
IZ=l 

A=0a SPa 240
 

SPD 250
 
NL=W(1) 

ISN=l 


SPD P60
 

NM=KW(1) SPD 270
 

P=o. 
 SPD 280
 
00 70 J=1,LPAKEL SPD 29n
 

JJ=-Mm 
 SPD 300
 

FN=L 
 SPD 310
 

IF (J.GT.LPAK1.ANDo..LE.LPAN2) ISN=2 SPD 320
 
IF (J.GT.LPAN2.AND.JLE.LPANEL) ISN=3 SPD 330
 
IF (J.GE.LPAN1.AND.J.LT.LPANEL) GC TO 20 SPO 340
 

GO TO 30 
 SPD 350
 
SPD 360
NL=W(2) 


bPAO
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30 


40 

Eo 


(0 


70 


IF (J.CE.LPAN2.AND.J.LT.LFANEL) NL=NW(3) SPD 370
 
CONTINUE SPO 380
 
XI=XN(J.1)-XCPfI) SP 390
 
X2=XNCJ,2)-XCF(II) SPD 400
 
XI2=XN(J,2)-XN (J.I) SP 410
 
Y12=YN(J,2)-YK(JI,) SPD 420
 
?N=N(JI)-ZCP(II) SPD 430
 

Z2=ZN(J,2)-ZCP(II) SPD 440
 
712=ZN(J,2)-Z (J,1) SPD 450
 
XZdJX*Z12-Z1*XI2 SPD 460
 
DO 60 K=1.2 SP0 470
 
IF (K.FO.1) CC TO 40 SPD 480
 
N-l SPD 490
 
GO TO 50 SPD 500
 
N=2 5PO s1
 
CONTINUE SPD 520
 
YC=(-1.)**N*YCP(II) SPD 530
 
YI=YN(JI)-YC SP 540
 
Y2=YN(J,2)-YC SP 950
 
XYK=X)*Y12-Yl*XI2 SPO 560
 
Y71=Y1*7Z12-ZI*YI SP0 570
 
ALPI=XYK*XYK4X J*XZJ PP YZl Y7I SP 580
 
P1P=S0RT(XIX+PP*YIY1,RR7I*71) SPO 90
 
P2FI=SOPT(XP*X?.pp*Y2*Y2,PB*72072) SPD 600
 
UIJPI=(X2*X12 eP*Y2*Y12.P72712)/?R-(XIoX'P+PPYI*YI2*1PZ1*712SPD 610
 

1)/RIP1 SP 62n
 
F I=jIPI*YZI/AL1 SPD 630
 

IF (LZ.EO.O) GA=CAt(IC,J) SPD 640
 
IF (LZ.NF.0) GA=GAMW(J) SP 650
 
SUM=FI*CH(IZ)*Sk(JJISN)*CA/FN SP 66n
 
IF (K.EO.I) SU(J)=FI*CH(IZI*SK(JJTSN)/FN SF0 670
 
B=F+SUm SP 680
 
IF (J.LT.N) GC TO 70 SP 690
 
TZ=17+1 SP 700
 
MM=KM SF0 710
 
NM=KM+KL SPD 720
 
CONTINUE SP0 730
 
NJP=(NSJ+I)/2+1 SF0 740
 
IF (ISYI EQ.O) NJI-=NSJ/2 SPD 750
 
IF (IPHI.EQ.NJP) EO TO 140 SP 760
 
IF (ISYVNE.0.ANr.IPHI.Eo.f) GO TC 140 SPD 770
 
IF (NNJ.EG.1) CC TO 140 SPD 780
 
IF (IT.GT.NJJ(N1)) 60 TO 140 SPD 790
 
IF (IPHI.GT.JH..KD.ZJFT.LE.O.0f PO TO 140 SPD 800
 
IF (IPHI.GT.KJH) LI=NJH SPD 810
 
IF (ISYN.EQO..AN.IPHI.GT. JH) LI=NJH+I SPO 820
 
IF (IPHT.LE.NJH) L=I SPD 830
 
NZ=1 SP 840
 
IF (NW(2).NF.O.AND.NW(3),EC.O) N7=2 SPD 80
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IF (NW(3).NE.0) K7=3 SPD 860
 
IF (NNJ.LE.3.AKC.NW(2).NF.O) IR=N2 SPD 870
 
IF (NNJ.LE.3.ANDNW(2).EO.O) IR=NX SPD 880
 
IF (NNJ.GE.4.AKD.NW(3).NF.O) IF=N3 SP0 890
 
IF (NNJ.EO.4.AND.NW(3).EO.0) IR=N SPD go0
 
00 130 MP=1N? SPD 910
 
KI=MJWI(MP,?JP)+(IPHI-LI-ISYN)*NW(MP)-I SPD 920 
K2=LC(MP)+IPHI-LI-ISY SPD 930 
KNW=NW(NP) SPD 940 
KI=KI-KNW SPD 950 
K2=K2-1 SP 960 
PP=3 SPD 970 
IF (KI,-E.0) GO TO 80 SPD 980 
KI=K]+KNW SP 990
 
K?=K2+1 SPDO00
 
MR=2 SPD1010
 

eO DO 120 N=IMR SPD102n
 
SuP'=oW SPDI030
 
DO 90 KK=IKKW SP1040
 
KL=K]1KK SPOlO5n
 

go 	 SUP=StM+SU(KL) SPD1060
 
CALL INTEG (RESKNW,cK1,?,II,EPIP) SPD1070
 
COPh=n SPD10A
 
00 110 KK=INW SPD1090
 
KL=KIKK 	 SpD10
 
AA=] .	 SPD110 
DO iOo L=I,KW 	 SPDl120
 
LL=K I+L 	 SPD 130
 
IF (L.EC.KK) GO TO 100 	 SPD1140
 
AA=AA*(XCP(Il)-xv(LL))/(XV(KL)-XV(LL)) SPDIEO
 

100 COKTYNUE SP01160
 
IF (LZ.EO.0) GA=Ct(ICKL) SPD1170
 
IF (L7.NE.O) eA=GAMW(KL) SPD1O
 

110 COPK=COPt+AA*GA SPD]19n
 
A=9-CORh*SUM+COPN*RES*P, SPD1200
 
Kl=KIKNW SPD1210
 
K2=K2*1 SPD122O
 

120 COITINUE SP01230
 
IR=IR+1 SPDI40
 

130 	 CONTINUE SP01250
 
140 	 COWTINLE SPD1260
 

IF (IC.FO.2) GO TC 150 SPD1270
 
ALPPAI=PJB. SPD12PO
 
Icc=C+1 	 SPD1290
 
FB=E2 	 SPD130
 
IF (ARS(E1-P2).LF.0. ) GO TO 160 SPD1310
 
GO TO 10 SPD1320
 

150 ALPFIA2=P/P. SPD1330
 
SO TO 170 SPD1340
 



160 ALPHA2=ALPHA1 
 SPD1350
 
170 ALPHA=ALPHA2-TEIPVMU*VMU*ALPHA 
 SPD1360
 

PHIS=ALPHA2 
 SPO1370
 
RETURN 
 SPO1380
 

C 
 SPD1390
 
END 
 SPD1400-

SUEROUTINE NORSPD (IALPP.LPANEL,!PHILPAN1,LPAN2,KFNTLFO) NRD in
 

C TO COMPUTE THE INDUCED NORMAL VELOCITIES DUE TO WING ALONE NRD 20
 
C VORTICES 
 NRD 30
 

DIMENSION AW(30), BW(30) NRD 40
 
COPPON /SCHEME/ C(2)tX(1O941),Y(1O,41),SLOPE(15),XL(2,15),XTT(41),NRD 50
 

1XLL(41) NRD 60
 
COMMON /GEON/ HALFSWXCP(200)YCP(200)ZCP(200)XLE(50)YLE(S0),XTNRD 70
 
1E(50),PSI(20)CH(S),XV(20O)tYV(100)gSN(8,8),XK(202),YN(200,2),ZNRO 
80
 
2N(200,2),WIDTH(8).YCON(25),SWEEP(5O),HALFBSJ(21.8),EX(95,2),TX(gsNpD 
90
 
3,2),SC(160S),51c16o,5),LC(3) NRD 100
 
COMMON /AERO/ AN1,AN2,B1,P2,CL(30),CT(30)CD(3O),GAPc(2,130) NRD 110
 
COMMON /CONST/ NCS.NCW.iM(R),NSJNCJ(S),LASTMJWI(35),MJ2(395),JNRD 120
 
IPANELMJJ(5),NW(3),NNJ,NJp NRD 130
 
NJ=(NSJ-I)/2 NRD 140
 
17=1 
 NRD 150
 

=
TP
 l NRD 160
 
MM= 
 NRD 170
 
NM=NW(1) NRO 180
 
ISN=1 
 NRD 190
 
NL=NW(1) NRD 200
 
Al=. 
 NRD 210
 
A2=O. 
 NRC 220
 
DO PO J=1,LPANEL 
 NRC 230
 
JJ=:-MM 
 NRD 240
 
FN=NL 
 NRC 250
 
IF (J.EQ.(LPANI+1).CR.J.E0.(LPAN2*1)) !P=l NRD 260
 
IF (J.GT.LPAN.AKD.J.LE.LPANP) ISN=? NRD 270
 
IF (J.GT.LPAN2.AD.J.LE.LPANEL) ISN=3 NRD ?80
 
IF (.GE.LPAN.AND.J.LT.LPANEL) CO TO 10 NRD 290
 
GO TO 20 
 NRD 300
 

10 NL=NW(2) NRD 310
 
IF (j.CE.LPAN2.ANC.d.LT.LPANEL) NL=NW(3) NRD 320
 

20 CONTINUE 
 NRD 330
 
XI=XN(JI)-XCP(I) NRD 340
 
X2=XN(J2)-XCP(I) NRD 350
 
X12=XN(J,2)-XN(h.]) NRD 360
 
Yi2=YN(J,2)-YN(J,.) NRD 370
 
Z12=ZN(dJ2)-ZN(J,.) NRD 380
 

=
Z1 Z N (J ,)-ZCP(I) NRD 390
 
Z2=ZN(J2)-ZCP(I) NRC 400
XZJ=X1#Z12- Z l*X12 NRD 410
 
DO 70 K=192 
 NRD 420
 
IF (K.EO.1) 60 TO 30 NRD 430
 



N=1 NRD 440
 

60 TO 40 NRD 450
 
30 N=2 
 NRD 460
 

40 CONTINUE NRD 470
 
yC=(-I.)**N*YCP(I) NRC 480
 

YItYN(9 1)-YC NRD 490
 

Y?=YN(J,2)-YC NRD 900
 

XYK=XI*Y12-YI*X12 
 NRD 510
 

Y71:YI*Z12-ZI*YI2 
 NRD 520
 
ALP1=XYK*XYKX7J*XZE1B*Y7I*Y2T 
 NRD SO
 

RIE=SOPT(X1*XI2**y1*Y1,B1*Z1*Z1) NRD 540
 

R2PI=SORT(X2*X2.R1*Y2*yptIP*Z?*7?) NRD 550
 

JUEI(X2*X124Py*Y2*Y1?.P1*720ZI2)/2B1-(XI*XI2+*YIYI2 Bl*Z1*Z12NRD 560
 
1)/P1P1 NRD 570
 
G]=(I.-XI/RlPl)(YI*YI+1*Z1) NRD 580'
 

2=(l..X2/R2Bl)/(Y2*Y2+7?*Z2) NRD 590
 
ALP2=XYK*XYK+XJ*XZJ+82*Y71*YZ1 
 NRD 600
 

RP12=SOPT(XI*XI+P2*Yl*y1+P24o17Z1) NRD 610
 

P?R2=SORT(X2*X?+P2*Y2*Y222*72M72) NRD 620
 
UU/2=(X2*XP222*y20y12+9?*Z2*712)/P2R2-(X1*X12+P2*Y1vYI2+B2*Z1*712NRD 630
 
I)/PIP2 NRD 640
 

G3=(l.-X1/RIP?)/(YI*Y1+ZI*71) NRD 6=n
 
G4=(1.-X2/R2B2)/(Y2*Y2+.Z*7?) NRD 660
 
F13=UIIJPI1XZJ/ALPl NRD 670
 
F]2=UUP1*XYK/ALPi NRD 6PO
 

G13=72*G2.71*G1 
 NRD 690
 
G12=.Y2*G2+Y1*GI NRD 700
 

F23=UUF 20XZJ/ALP2 NRD 710
 
F22=UUP24 XYK/ALP? NRD 720
 

G23=72*GG ZI*G3 NRD 730
 
G?2=_Y?*G4+Y10G3 NRC 740
 

IF (I0.EO.I.AKD.KF.NE.0) CC TO q0 NRD 750
 

GO TO 60 
 NRD 760
 

50 613=72*G2 
 NRD 770
 
GI?=-Y2*G2 NRD 7PO
 

G23=z2*Gt NRD 790
 
G2?=-Y2*G4 
 NRD POO
 

60 CONTINUE 
 NRD PIO
 
Fl=_F13*Y(4,IPPI)* (..)**NF120Y(3,TIPH) NRO 820
 

NRD P30
F2=GCV*Y(4Ipt.I)*C(1.)**N+612*Y(3IpII) 

F3=.F23*Y(4,TPHT)*(-1.)**N+F?2*Y(31PHI) NRD 840
 
F4=23*Y(4,TPPI)*(~l.)**N.GP20Y(3,IPHI) NRD P50
 
AI=AL.(FI+F2)*CH (T7)SN(JJISK)*CPN(IJ)/FI NRD P60
 

70 A?=p?.(F3.F4)*CH(T?)*SKJ~J,ISN)*CPPC2,J)/F% NRC P70
 
TO 80 NRD 580
IF (J.LT.NM.GP.J.FO.LPAKEL) CC 


NRD 8g
IZ=!Z+l 

NRD 900
IP=IP+l 


MM=KM NRD glo
 
K-M=KM+NL 
 NRD 920
 



80 


90 


100 

110 


10 


20 


30 


40 


C 


COKTINUE NRD 930
 
IF (KF.EQoO) GO TO 110 NRD 940
 

CALL UNWF (BLXCP(I),YCPCI),ZCP(T).AWRW.!PHI,1,ALI,0) NRD S50
 
AI=AIAL1*F1O*P. NRD 960
 
DO 90 K=INTL NRD 97o
 
KK N+LPANEL NRD 980
 
A1=A1.AW(K)*GAM(I,KK)*8. NRD 990
 
CALL UNWF (82,xCPcI),YCP(T),ZCP(I),AW.RW,IPHI.1.AL2,0) NRDo00
 
A2=A2+AL2*F0*. NRDIO1n
 
DO 100 K=I,NTL NRD1O20
 
KK=K+LPANEL NRDI30
 
A2=A2.AW(K)*AAN(2,KK)*8. NRD1040
 
COKTINUF NRDIOEo
 
ALPf-=(Al-A2)/F. NRD1060
 
PFTURN NRDIo7o
 
END NRDIOPO-

SUPROUTINE FALONE (FCSAW.CA(fAPPA) FLN 10
 
DfIlENSION AW(I). CA(l), CA?MAC) FLN 20
 
COPON /FUS/ XF(20),XCF(20),RF(?O),SNP(5,?0),XLEFXTEF9hAPD(20),ICFLN 30
 
1UNIF,NT,CSF(5,10},XAS(6).NKF(5),F,FF]O.KFTL FLN 40
 
K=O FLN 50
 
PI=3.14199265 FLN 6n
 
NTIF FLN 70
 
NFINF 4 FLN PO
 
S=xTEP-XLEF FLN 90
 
DO 20 I=1,NF FLN 100
 
Td=I PLN 110
 
XS=XCF(IJ)-XTEF FLN 120
 
IF (I.EQ.NF) PFL=O. FLN 130
 
IF dI.NE.NF) PFL=Xc/srPT(XS*XS*P*PF(IJ)OPr(TJ)) FLN 140
 
CALL FUSELA (KI,AW,N,IJXAS,XTFF,XF.XCFPF,PPSNPNKF) FLP 150
 
XD=XCF(IJ) FLN 160
 
XEF=XCF(IJ) -XLFF FLN 170
 
AW(NFI)=-SLOP(Xr)*CS-(RFL-XEF/0RT(XEF*XEF+P*PF(IJ)*PF(IJ))YIFO/(4FLN IO
 

1.*pI) FLN 190
 
IF (T.NF.I) G0 TO 20 FLN 200
 
DC 10 K=1,NF FLN 210
 
GAt JA(K)=-AW(K.1)/AW(1) FLN 220
 
NJ=KF-I FLN 230
 
6O TO 30 FLN 240
 
CALL VPSEON (KJ,IJ,AW.oAv"A,CA) FLN 250
 
N.JNJ-1 FLN ?60
 
CONTINUF FLN 27n
 
00 40 I:1,NF FLN RO
 
WAPC(I)=GANNA(I) FLN 290
 
PETLRN FL 300
 

FLN 310
 
ENC FLN 3?0-

SURPOUTINE TWPIJCT (LTOTAL,LPAKFL,.AMMA.GAMW.CAPLPANI,VMUXJyJ,7JTHP 10
 

ORIGINAL PAGE lb 
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C 


i0 


20 

30 


IRJT,GAL,TSYM.LPAN2.CAMLFT.StG,YGLWF,LWFJ.AW.PW,CH,pBET,PL.K) THP 20
 
TO EVALUATE TI-E LEACING LOGE THRUST THR 30
 
DINENSION GAMtA(I), GAL(I), GARW(I), SNG(I), YGcl) THR 40
 
DIMENSION AW(]), BW(I), CN(1) THR 50
 

COMMON /SCHEME/ C(2).X(1O.41).Y(10,41)gSLOPE(1S),XL(2915),XTT(41),THR 60
 
IXLL(41) THR 70
 
COMMON /GEOM/ PALFSWXCP(2O0).YCP(200),ZCP(200),XLE(50).YLE(50),XTTHR 80
 
XE(CO) PSI(20C 90
r(gs),XV(OO),YV(100),SN(PPe),X(200,2),yN(2Oo,2),4THR 

2N(2O0,2),WIDF(P),YCON(2E)SWFFPCSO),HALFBSJ(2.e).EX(952),TX(gsTHP 100
 
3,2),SC(16n,5),SI ]60,5)*LC(3) THR 110
 
COMMON /AEPO/ AV ,AM2,EI,P,CL(30),CT(30),CD(30),GAP(2,130) THR 120
 

COMMON /CONST/ 'CSNCW1(P8),ISJrCJ(S),LASTW.Jh1(3,5) ,MUW2(3,5),JTHP 130
 
IPANELPJJ(5),NW(3),NNJ,NJP THR 140
 
COMMON /PARAM/ ALPT.ALPCALPS.CDFSDFTH,TOF THR ISO
 

COMMON /FUS/ XF(20),XCF(?30).RFIO),SNP(,20),XLEF.XTEF,WAPD(20)?CTHR 160
 
1U0,tF,NT,CSF(%,1),XAS(E),NKF(}),FO,FIO.KF.,TL THR 270
 

PT=3.14159?65 THP IPO
 
CAMLEP=CAM THR 190
 
CN=W(1) THR 200
 
KW=I THR 210
 
SK=SNG(1) THR 220
 
SK=5.6PI/180, THR 230
 

ItJSP=YCON(24) THR 240
 
.TT=YCON(23) THP 250
 
DO '20 I=I,NCS THP 260
 
FCCS=CCSSWEEP(I)) THR 270
 

FTAN=TAN(SWEEP ()) THR PO
 
NK=I*NW(1) THR 290
 
IF (NW(2).EO.O) C- TO 20 THR 300
 
IT=I+NCS THR 310
 
IF (NW(3).NF.0) (' TO 10 THP 320
 
CHL=CH(I)+CH(II) THR 330
 

(0 TO 30 THR 340
 
ITI=TI tCS THP 350
 
CHL=CH(I)+CH (IT)*.CH(TII) THR 360
 

GO TO 30 THR 370
 
CHL=CHf) THR 3P0
 
CONTINUE THR 390
 
SRT=SORT(CC(H)/f'L) THR 400
 
BP=P1 THR 410
 

1C=I THR 420
 
I7=1 THR 430
 

IS=I THP 440
 
MM=o THR 450
 
ISN=l THP 460
 
NN=NW(1) THR 470
 
NL=NW(l) THP 4PO
 
BC=O. THP 490
 
A=O. THR =00
 

4iAL ppOGOISQ 



WN= 0.. 
 THR S10
 
KP=I+(I-1)*NW(1) 
 THR 520
 
If (KF.FQO.D) CC TC 60 
 THR 530
 
XO=XLE (I) 
 THP 540A
 
YQ=YLE(I) 
 THR 550
 
ZQ=ZCP(KP) 
 'THR 560
 
I-P =l 
 YHR 570
 
CALL UkWF (C1.OX.YQO70,tW.PWIPH..0.*WK.o) THP SAO
 
DO 50 IP=INTL 
 'THR 590
 
I0='TP.LPANEL 
 "THR 600
 
IF (K?.FO.O) CC TC 40 
 THR 610
 
A=A+AW(IP)*GA(1,IQ)*p. 
 THR 620
 
PC=PC+AW(IP)*GAW(2.1o) F. 
 THR 630
 
GO TO 50 
 THR 640
40 PC=PC+PW(IP)*CAW(Ic) 8. THR 650
 

"90 CONTINUE 
 THP 616n
 
60 COKTINUE THR 670
 

DC 15n NN1ILPAKEL 
 THR 680
 
L=KN 
 THR 690
 
IF (KZ.FQ.8) GC-t=CAtW(NK) THR 700
 
IF (*<7.NE.O) (W=CAM(2,hN) THR 710
 
J=tN-WM 
 THR 720
 
FN=NL 
 THR 730
 
IF (NN.EO.(LPANI.]).OP.KN.EQ.(LPAN?.1)) IS=l 
 THR 740
 
JF ('N.GE.LPANI.ANf.NK.LToLPANFL) CO TO 
70 THR 750
 
GO TO An 
 THR 760
 

70 NL=NW(2) 
 THR 77a
 
IF (NN.GE.LPAN?.AND.NN.LT.LPANFL) NL=NW(3) THR 7PO
 
IF (NN.GT.LPANI.AND.NN.LE.LPAN?) 'ISN=2 
 THR 7qo

IF (NN.GT.LPAN2.AKD.KN.LELPANFL) TSN=3 
 THR 800
 

pA CONTINUF 
 THR 810
 
XI=XN(NNI)-XLF(I) 
 THR 820
 
X2=XN(thN2)-XLF( 
) THR 830
 
X12=XN(NN,2)-X( NN,1) 
 THR P40
 
Y12=YN(KNN2)-YK(KNI) THR 90
 
71=ZN(L.2)-Zh(Ll1) 
 THR 860
 
21=ZN(L.,1)-ZCP(KP) 
 THR S70
 
Z2=7N(L,2),-ZCP(KP) 
 THR 880
 
X7J=XI*2"2714X1? 
 THR P90
 
FCP=. 
 TH- go0
 
DO 140 K=1,2 
 THR 91o
 
IF (KZ.EO..AKD.K.EC.2) FCP=-]. 
 THR 920
 
IF (K.OQ.) GC TO 90 
 THR 930
 
Nl= 
 TH 940
 
GO '0 100 
 THR 95n
 

90 NI=2 
 TH 96n
 
100 COKTINUE 
 THR 97o
 

YC=YLE(CI)*(].)**IN1 
 TH gRo

YI=YN(NNI)-YC 
 THR 9qo
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110 


120 


130 


140 


1 0 


160 


170 


iPO 


190 


200 


Y2=YNCNKq2)-YC THPR000
 
XYK=XI*YI2Y1*X12 THRIO10
 
Y7I=Yl*71*-21*Y!2 THR1020
 
ALEI=XYK*XYK+XZJ*XZJ+B1*Y7I*Yz! THR]030
 
PlPl=SCPT(Xl*Xl+R*Y1Y*+P1*z1*71, THRI40
 
R2EI=SQPT(X?*X2+PI*Y2*Y2+31*Z2*Z2) THP1050
 
UUPI=(X24X12,81*Y2*Y12,P.172*Z12)/P2B!-(Xl*X12+P1*YlY12,81*Z1*712THR1060
 
1)/PIPI THRI070
 
IF (IS.EC.1.AKD.KF.NE.0) CO TO 120 THRIO8n
 
CONTINUF THRInO9
 
G1Pl=(I.-XI/RIPI)/(YI*YI+71*71) THR1100
 
GO TO 130 THRI110
 
IF (K.FGO) 60 TO 110 THRI120
 
GlP1=O. THRI130
 
CONTINUE THR1140
 
G2PI=(1.-X?/P281)/(Y?*Y2+72*72) THRIl1O
 
FI=UUR1IXYK/ALR! THR160
 
F2=-Y2*G21+YI*CIP1 THR170
 
PC=PC,(FIF2)*S(JISN)*GtbiCP(I7)/FN*FCP THP1180
 
IF (KZ.EO.O) GO TC 140 THRPl1O
 
A=A (FI+F2)*SN(J.ISf)*GA(ICrKN).CHT(7)/FN THR1200
 
CONTINUE THR1210
 
IF !NN.LT.NmOP.NK.Er.IPANEL) tr TO 1mn THP1220
 
IS=S.1 THR1?3n
 
IZ=I7+1 THR1240
 
M=t, THR1250
 

NP',= NL THR1260
 
CONTINUE THR1270
 
IF (KZ.EC.0) GO TC 160 THP1280
 
CA'JIE=CAPLER-(CAMLER-CAHLET)*YLE(I)/HALFR THR129O
 
ALPT=XTT(I) THR1300
 
CONrINbE THR1310
 
IF !KF.EC.0) GC TO 170 THR1320
 
WK=q. THR1330
 
G=O THR1340O
 
mp=n THR13EO
 
IF rKZ.EO.O) WP=l THR1360
 
CALL FUSVOL (cE.XGYQ,7,tNWK.G,1 IP) THR1370
 
CONTINUE THP1380
 
IF (KZ.FO.I) GO TO P0O THR1390
 
CAILE=O. THR1400
 
IF CYLF(I).GT.Yr(KW)) GO TO XPO THR1410
 
GO TO 190 THR142O
 
KW=KW.1 THR1430
 
SK=SNG(KW) THR1440
 
ALPT=P*YLE(I'/HALFR.2ET*PK*SK-PL*XLE(I)/H4ALFB*SK THR149O
 
GO To 220 THR1460
 
CONTINUE THR147n
 
A=A/,Q.ALPT-CtPLE.WN THP148O
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XB=XLE(I) 

YP=YLF(C) 

ZR-ZCP(?P) 


T P
PHPV=O. 

IF (IUSB.FQ.1.AND.ITN.E.) CC TO ,lT
 
CALL INDVEL (XPgy,,7yXJYZJ.PJ9PIPHRVFHXTVMUPFYISYN) 


210 	 CONT'INUE 

A=APHPV/(ALPC*VML) 

A=A*SPT 

THRTI=A/(CN*S0RT(FTAN*FTAN+PB)) 

IF (K7'.EQ.0) GO TC 220 

XTE(I)=(PI/2.)*SOPT(l.AM*AtIl*FCOSFCOS)*THRTI1THRTI/FCOS 


V20 CONTINUE 

eC:EC/8.*ALPT-CARLE+W 

BC=EC*SRT 

THP=PC/(CN*SOPT(FTAN*FTANRBP)) 

Ct(I)=THR 

IF (K7.FQ.O) GO TC 230 

X(E,I)=(pI/.)*SpT(I._AM1*AtI'*FCOS*FCOS)*TP*TP/FCO 


230 	 COKTINUE 

IF (KZ.FQ.O) TFInT=THP 

NM= 4(1) 


INC=1 

IS= 1 

LI=LDANEL+. 

17=1 

M=0 

II=KW(1) 

A=P. 

FACTOP=I" 

A=MI 


PP=F1 

COKV=ALPC 

O0 320 NN=I.LAST 

IF (NN.GT.LPANEL) NA=1N-LANEL+JPANEL 

IF (NN.LE.LPNFL) NA=NNh2*JPANFL 

FN=!T 

IF (NNGT.LPA11AND.N.LE.LPAN?) ISK=2 


IF (NN.GT.LPAN2.AKD.NN.LF.LPAhEL) ISN=3 

IF (NN.GE.LPAKN.AND.NN.LT.LPAhFL) GC TO 240 


O TO 250 

40 II=tW?) 


IF (NN.GE.LPAN?.AND.NN.LT.LPAhFt) II=NW(3) 


250 	 CONTINUF 

IF (NM.GE.LPAKFL.AND.NN.LT.MJJ{(II)) II=NCJ(INC) 

J=k'-M 

CHOPD=C(IZ) 

IF (NN.FO.L1) Cf TO 26f 

GO TO 
270
 

THRI490
 
THR1S0
 
THRTSO0
 
THROI 20
 
THR130
 

THR1E40
 
THR50
 
THRIS0
 
THRI570
 
THRI590
 
THP1E9O
 
THP16O0
 

THR1610
 
THR162O
 
THR140
 
THR650
 
THP1660
 
THP670
 

THR16PO
 
THRI690
 
THRI69o
 
THPR1700
THR1710
 

THR17O
 
THR1730
 
THR1740
 
THP1750
 
THR17O
 
THR770
 
THR17O
 
THP17qo
 
THRXPO0
 

THRPIO
 
THRi20
 
THRI830
 
THR1830
 
THR1S4O
 

THRP6O

THRIP8O
 

THRI870
 
THR1P2O
 
THR189O
 
THRIgO0
 
THR19O
 
THR920
 
THRI930
THRX94O
 
THRI945
 
THRX960
 
THRI90
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2(-0 IrtK=!qN+I 
 THRI1980 
LI=PJJ(ITND)+] 
 THRi9grI


270 N1WVJU(INO)-I 
 THRZOOQ
 
IF CNN.EO.NL) IND=INO*1 
 THPPO1O
 
IF (NN-.GT.LPANFL) FACTOP~fl. 
 THRZ22
 
Xh=XK(NN,1)-)F( 
 THR2OSA
 

X2:XcNN.)~x (I)THP2O4O
 

X?= N( NN.?2)- 'Iwmr fN., 
 THR2 O5O
 

Z127NN.21-7\ (1NK,I 
 THR207O
 
ZY=ZN IKN.1)-7CP (I(P) 
 TH-P20PA
 
Z?=ZNCNN,2)-2CPlKP) 
 THR20QO

X7.J =Xl 12-Z I1'Xl? 
 THR2100
 
FCC=]. 
 THP2-1 10 
DO 200 K=1,2 THR212O'
 
IF cK7.EGO..M4.K.FO.2) FCr=-. 
 THP213O
 
IF ('(SC.L) P-C 10l ?po THP2140 
N1=1 
 THR219O 
C-f TO 790 THP216O
 

2~a NI=? 
 THR217O
 
2~c, CONTT"IUE 
 THR21RO 

YC=YLE (I)* (-1.)**N I 
 THP219O
 
Yl~Yh tNN., 1)-Yr 
 THP22 00
 
Y2=YMi esi 2)-YC 
 THP22I 0
 
WvKctl"y2ayu y1? 
 THP2220
 
Y7I=Yq*712-ZItYI? 
 THF2230
 
ALFFTv=XYK*XYP *X7U*Y2de+PP*YT*y71 THPP24 0
 
PX7=3P(Iy+P*IY+P7*1 
 THP225O
 
fYY7?=cQPTCX2?$X?.PP*Y2*Y2.PP*7?*??) 
 THF2260
 
UIJ: (Y?*XI2-+PP' Y*Y)2+PP*7?P*71?)/PXY72.cXI*xI2.PP*YYy2,PP*Z *7l?,THpa??o
 
1/PXY71 
 THF2P
 
(Thi:tI.-XI/PX'Y7I) /(YI*Yi,7l*71) 
 1HP2?QO

C-N?: (1.-X2/PXYZ?)/ (Y2*Y?,7?t$7?) 
 THR2300
 
rl j *Y~Y k/ALPp IN 
 THP23 10
 
F 2= Gl*Y1-ON2Mv THP232 0 

e01 A=Ak cFI F2) *SN Id.1SN)*Cf'Pb*C.APArKA,(P.*vN*rtCTCP)*FCC THR2330 
IF CNN.LT.Nm) '0 TO '10 7HR234n
 
17=17+1 
 THP2350
 

Ptj~tMTHR236n
 
VNMTTT 
 HP2 3 70
 

31(l T0ITNUF THP23PO
 
?2n CO0NKTINUF TH823911
 

A:A*SflT 
 THR2400
 
TFPT2=A/(CN*sC; T(rTANt FTAN,pPP,) 
 THP2410
 
THPT: (TIPT.T1FlT?)*CCNV 
 TNP2420
 
G'AL (1)=2.*THPT/(cPT*Crtvv) 
 THR2430
 
CO (I)=THPT 
 THP24O
 
IF (k7.FO.O) PC TC 320 
 THP2450
 

CT(T=(P/2.* qP(I.AP*~qFC--FOI;*T~rTOTPT/COSTHP?46o
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330 CONTINUE 
 THF2470
 
RETURN 
 THR24qO
 
END TH249 O.
 
OVERLAY (WNGJET.5,0) LOD 10
 
:PPCCPA LOAD 
 LOD 20
 

C TO EVALUATE IkE AEPCCYNAPIC CHARACTERISTICS LOD 30
 
DIPFNSION GAPP(330), CAMPP(330), CAMP(330), GAWX(150)9 CPWW(130), SLOD 40
 

IECT(30, CPF(1O.30). GAWXW(150) L'OD 50
 
DIMENSION CQ(330) 
 LOD 60
 
DIMENSION SDWASP(100), 'AW(S), W(40) LOD 70
 
COMMON /GEOM/ I"ALFSWXCP200)CP(200),ZCP(200),XLE(50'),YLE(50).XTLOD 80
 
IE(5O),PSI(20).CF(),XV(?nO),YV(COO) SN(PO),XK(200,2),YN(200,2),ZLOD 
 90
 
2N(20O,2),WIDTH(e).YCON(29),SWEEP(o) HALFB,SJ(21#.)oEX(95,2).TX(QELOD 100
 
3,2)qSC(160'5)9ST(160,5),LC(3) 
 LOD 110
 
COMPON /AERO/ AWIAM2.81,F?,CLc30),CT(30),CD(30)GAN(2.130) LOD 120
 
CONVON /SOME/ NC,NWINC-LATNAL,LWFLWFJ,CHOPDT(3),SKG(S).YG(5)oYCNLOD 130
 
1(6),WKNRDXICGDKcG 
 LOD 140
 
COMMON /CONST/ NCS.NCWMI(a)NSJ9tCU(5),LASTFJWI(395).JW 2(3,5),JLOD 150


lPAtEL.MJJ(5),NW(3),NNJqNJP 
 LOD 160
 
COHON /PARAK/ ALPT,ALPCALPSCDF.SDF,THTDF LOD 170
 
lCOMMON /SCHEPT/ C(?)tX(1O 41).Y(10O41), LOPE(15)*xL(2915),XTT(41),LOC lBO
 
IXLL(41) 
 LOD 190
 
COIION /ADD/ CF(130),,CIJ(30),EPEAX(CS) ,SWR(P,15),GAL(30),ISk VMti.VULOD 200
 
1.TEPP.FCRCAMLERCAMLETCATFR,CAJTET,XJYJ.ZJRJALPCREF,TWISTR LOD 210
 
COMMON /COST/ LTOTALLPANIdJW(FhoLPANELIENTLPAN2,EXITPTIALTWLOD *220
 
1TST,DF(5),NFP 
 LOD 230

COMPON /FUS/ YF(?O).XCF(20),PF(20),CNP(520),XLEFXTEFWAF(20)hCLOD 240
 
1UP.NFrNTCSF(',10),XAS(6),NI<F(5),'FOFO,KFNTL 
 LOD 250
 
PT=3.14159265 
 LOD 260
 
7A=P*JPANEL 
 LOD 270
 
PK=5.*PI/pO. 
 LOD 280
 
NW?=NW(1)+NW(2) 
 LOD 290
 
NW3=NW(2).NW(3) 
 LOD 300
 
NJI"=(NSJ+I)/241 
 LOD 310
 
IF (ISYNEO.O) NJI=NSJ/2 LOD 320

IF (ISYN.EQ.C) NP=NSJ-1 
 LOD 330
 
IF (ISYM.NE.O) NP=NSJ+1 
 LOD 340
 
AM=M1 
 LO 350
 
ALPF=ALP418O°./I 
 LOD 360
 
WRITE (6,f460) LOD 370
 
WRITE (6,450) ALP" 
 LOD 380
 
WRITE (6,460) LOD 390
 
ZJET=YCON(25) 
 LOD 400

IUSP=YCON(24) 
 LOD 410
 
ITK=YCON(?3) 
 LOD 420 
NC=IENTN 
 LOD 430
 
DFJ=CDF 
 LOD 440
 
'CMU=C(1) 
 LOD 450
 
REWIND 01 
 LOD 460
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PEWIND 02 LOD 470
 
REWIND 07 LOD 480
 
REWIND 08 LOD 490
 
ITAFE=2 
 LOD 500
 
ITAPG=I 	 LOD 510
 
DO ?10 I=13 LOD 520
 
II=T LOD 530
 
IF (I.FO.2) CC TO 30 LOD 54o
 
IF (I.EO.3) CC TO 60 LOD 550
 
IF (IUS8.EQ..AN .ITN.EO.0) GO TC ?]0 LOD 560
 
DO 10 J=1,LPAEL LOD 570
 

10 CPWW(J)=GAM(l.J)*ALPC LOD 580
 
no 20 J=INCS LOD 990
 

2n SFCT(J)=XTE(J) LCD 6QO
 
GO TO 170 LOD 610
 

30 DO 40 J=I.LPAKFL LOD 620
 
40 CPWW(J)=GAM(2.J)*ALPC LOD 630
 

00 50 J=I,NCqC LOD F4o
 
5O SECT(J)=x(5jJ) LOD 650
 

GO 70 90 LOD 660
 
60 DO 70 J=I.LPAKEL LOD 670
 
70 CPiA (J)=CP(J3 LOD 680
 

DO 0 J=I,NC' LOD 690
 
80 SECT(J)=CT(J) LOD 700
 
q0 IF (LAT.NE.1) GO TO 170 LOD 710
 
C 
 LOD 72f
 
C EDGE SINGULAPITY PAPAMETERS FOP, (1) CPFI(L.F,)o CPF?(TIp) FOP LOD 730
 
C 	 SYrVFTRICAL I (2) CF3(L.F.). CPF4(T!P) F~q P tACTI)K,
NCCTKG, LOD 74n
 
C (1) CPF5(L.Fo). CPFf(TIP) FOP F NOTION, (4) PFY(L.F.), C"FS(TIP) LOD 7SO
 
C 	 FnP 0 MOTION 
 LOD 76n
pFr (ITAPE) (CPF(1,K),K=I,NCS) LOD 77o
 

RFAP (ITAPE) (?CF(2.K).K=I.CW) LOD 7PO
 
PFPW (fTAPF) (AVX(U),K=.LFANFL) LOD 79a
 
IF (I.NE.2) SO TC 110 LOD 800
 
DO )00 K=1,LPANFL LOD S1o
 

100 GAPXW(K)=GAMX() LOD P2O
 
110 	 CONTINUE LOD 830
 

Kl=l LOD 840
 
00 120 KK=1.3 LOD 850
 
PEAT (ITAPE) ((PF(KI'P,K)*K=1,NCC) LOD 860
 
PEtE (ITAPF) ((PF(KI.3,K),K=INCW) LOD 87o
 
KI=K12 LOD 880
 

120 	 CONTINUF LOD Ago
 
11=1 LOD 900
 
I2=LPANEL LOD 910
 
IF (I.EC,3) I1=?JUPNFL.] LOD 920
 
IF (I.EO.3) 12=LTCTAL LOD 930
 
IPAPM=LWF LOD 940
 
IF (T.EC.3) IPtPP=LWFJ LOD q9c
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130 

.140 


150 


160 

170 


ieo 


19l 


200 


210 


PFAC (ITAPG) ((APP(K),K=1,IPAPP) 
 LOD 960
 
READ (ITAPG) (GAPP(K).Kfl,IPAPN) 
 LOD 970
 
READ (ITAPG) (GAVP(K)K=1,IPAPM) 
 LOD 980

DO 160 KP=I01I2 
 LOD 990
 
K=KP-IA 
 LOD!000
 
IF (I.EQ.2) K=KP 
 LODIoxo
 
SICFF=O. 
 LOD1020
 
SIDEJ=O 
 LODI030
 
IF (KF.EQO.) GO TO 140 
 LOD1040
 
CALL UNWF (81,XV(K),YV(K).ZCP(K),AWSW,,OWK2,2) 
 LODO5o
 
00 130 J=IoNTL 
 LO1060

KK=j+T2 
 LOD1070
 
SIDEF=SIDEF+EwW(J)cAJP(KK) 
 LOD1Oo
IF (I.EC.2) c- TO 150 
 L001090
 
CALL SUWJ (SIDEJXV(K),YV(r),ZCP(K).GANALPAEL9ISYN) 
 ,LOf1100
 
CONT!NUE 
 LODIIlO
 
IF (T.Fo.2) SDWASP(K)=SIDFF 
 LOD1120
 
GANC(KP)=GAPR(KP)-YV(K)/PALFP*CPW (K)/ALPC-XV(1)/PALFB*GAPX(K) 
 LOD]13O

GANP(KP)=GAMP(KP)-(SIDEF+ TPEJ-PK)*CAMX(K) 
 LOD1I40
 
CALL FOCE (IIAN,CLTtCNTCDT,CFCT CLCMCP.XLLXrTTCPWWtCPF,GAPLO01] o
 
1CANP,GAR,CAPLF,rALFTCRFFCYPCLBCNRCLPCYPCKPCYPCLRRCNgLOD1160
 
2CTJ 
 LOD1170
 
IF (I.EQ.1) GO TO Ieo 
 LODlILn
 
IF (I.Eg.2) CC TO 190 
 LODi190
 
GO 10 210 
 LOD1200
 
CLW=CLT 
 LOD1210
 
CMWT=CWT 
 LOD122n

CDW=CDT 
 LO!230
 
Go '0 210 
 LO1240
 
CLV"=CLT 
 LOD1250
 
CMWWT=CPT 
 LOD1260
 
CDWW=CDT 
 LOD127o
 
CYFV=CYP 
 LOD1280
 
CLPW=CLP 
 LOD1290
 
CNPh=CN! 
 LOD1300
 
CLPW=CLP 
 LODI310
 
CYPW=CYP 
 LOD13PO
 
CNPh=CNP 
 LOD1330
 
CYPW=CYP 
 LOD1340
 
CLPPW=CLPP 
 LOD1350
 
CNR=CNP 
 LOD36A
 
DO 200 K=INCS 
 L0D1370
 
X(4,K)=CL(W) 
 LODl38n
 
X(6,K)=CD(K) 
 LODI39o
Xt7.K)=CW(K) 
 LOD1400
 
ITAPE=7 
 LOD1410
 
ITAP(c=P 
 LOD1420O
 
CONTINUE 
 LOD1430
 
READ (OP) (CO(TS).TZ=.L.WFJ) 
 LOO1440
 



CDCL2=CCT/(CLT*CLT) LOD1490
 
IF (CLWW.LE.O.OnO) 60 TO 220 LOD1460
 
CDWL2=CDWW/ (CLfWlCLWW) LOD1470
 
GO TO 230 LOD1480
 

220 	 CDWL2=0. LODl49n
 
230 	 CONTINUE LOD1500
 

WRITE (6,470) LODISIO
 
K1=0 LOD1520
 
uJ1=o LODlS3n
 
DO 310 I=I,NCS LODIF40
 
IF (NW(2).EQ.O) CC TO 250 LODi550
 
II=I.NCS LOD1560
 
IF (NW(3).NE.O) CC TO 240 LOD157O
 
CHORD=CH(I) CH(II) LOD158n
 
GO TO 	260 LODXS9o
 

240 	 Ir=II+NCS LOD16Oo
 
CHCRD=CH(I)+C-(CI).CI(III) LOD1610
 
GO TO 260 


250 CHCRD=CH(I) 

26O CONTINUE 


00 200 J=INCW 

JJ=,J1J. 

KK=K iJ 

IF (NW(2).FQ.O) C-O 

IF (J.LE.NW(1)) GC 


L001620
 
LOD163a
 
L0Q1640
 
LOD16eo
 
LODT6AO
 
LOD1670
 

TO ?80 LOD16Po
 
TO 280 LODie9o
 

IF (J.GT.kW2) CC TC 270 LODo700
 
LL=LPANI.NW(2)0(I-fl J-NW(f) LOD171o
 
GO TO 	290 LODI72o
 

270 LL=LPAN2*NW(3)o(I-I) J-Ku 2 LOD1T3o
 
GO TO 290 L001740
 

280 LL=J LOD1750
 
290 	 CONTINUF LOD1760
 

XI=(XV(LL)-XLE(I))/CI"OPD LOD1770
 
ETA=YV(LL)/HALFP L01780
 
CPW=2o*(AM(?,LL)*ALPC LOD179o
 
CPT=CP(LL)2. LODIOO
 

300 WRITE (6,480) KK.XIETACPT,CPW LODIPIo
 
JJI=(NCW-NW3)*I LOD182O
 
K1=KI.NCW LOD1P3n
 

310 	 CONTINUE LOD1840
 
WRITE (6.490) LODISSO
 
DO 32n I=I,NCS LOD186O
 
YE=YLF(I)/HALFP LOD1870
 

320 	 WRITE (6,500) YE,CL(I),CW(I),CT(1),CD(1),X(4.I).X(7I) X(6!) LODIPeo 
WRITE (6.510) CIT LODlS9O 
WRITE (6.520) CrT LOD1900 
WRITE (6,530) CDCL? LOD191o 
WRITE (6,540) CVT LODl92o 
IF (II'SP.NF.j) rn TO 370 LOD1930 
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330 


24C 


?he 


nEo 


370 


380 


IF (OFJ.LE.O.00I) CC TO 370 LOD1940
 
IF (ZJET.GT.O,01) GO TO 370 LOD1990
 
SDF=SIN (DFJ) LOD1960
 
CDFj=CCS(OFJ) LOD1970
 
CLR:CMti*SIN (DFJALP) LOD19O
 
CDR=CMU*(VMU-COS(DFJ.ALP) ) LOD1990
 
CF=COS(TDF) LOD2000
 
SF=SIN(TOF) LO2010
 
IF (NNJ.EO.i) CPR=-CMU*COS(DFJ.ALP) LOD2020
 
IJ=(NSJ+)/2-1 LOD2030
 
IF (ISY.EGO. IJ=NSJ/2-I LOD204O
 
IF (NW(3).NE.0) CO TO 330 LOD205n
 
IF (NW(2).EO.O) GO TO 340 LOD2060
 
IZ=tCS,(MJWI(2,NJP)-LPANI-1)/NW(?)+I LOD2070
 
KJ=tJWi(2,NJP) LOD2080
 
NN=NW(2) L0D2090
 
GO 70 350 LOD2100
 
I7=CS*2+(MJWI(3,IJP)-LPAN?-I)/NW(3)+I LOD2110
 
KJ=PJWi(3,NJP) LOD2120
 
NN=NW(3) L002130
 
Gc -n 39n LOD2140
 
T7=[C(1) LOD21O
 
KJ='JW1I.NJP) LOD2160
 
NN=tW(1) LOD2170
 
CONvTNUF LOD21O
 
Cml=O. LOD219o
 
00 360 1=1.1I LOD2200
 
YOTF=YN(KJd.)-YN(K,.1I) LOD2210
 
Cml=CM1+YDIF/WIriFtkJW(Kip))*((XLF(17)4C (TZ)*CF)*SDFJ-CF(IZ)*SF*CLOD222f)
 

lnFJ) LOD2230
 
KJ=KJ.kN LOD224o
 
I7=77+1 LOD2250
 
CmP=-CMiCMI1/CPFF LOD2260
 
IF (NNJ.NE.I) WPITP (6.550) CLF LOD2270
 
IF (NNJ.EQI) WDITF (6.560) Ct LOD22Ao
 
IF (NNJ.NF.i) WPITF (6,570) Cr0 LOD229o
 
IF (NNJ.EQ.i) WPITE (6.5P0) CDP LOD2300
 
IF (NNJ.NF.) PITF (69590) Cw LOD2310
 
IF (NNJ.EO.1) WPITF (6.600) CPP L0D2320
 
CONTINUE LOD2330
 
IF (TIUPPEQ.i.AC.ITN.EC.0) CC TO 3PO LOD234o
 
WRITF ((.610) CLW L002350
 
WP!TE (6.620) CCW LOD2360
 
WRITF (6.630) CIWT LOD237o
 
CONTINUE LOD23Po
 
WRITF (6,640) fLWW LOD?39o
 
WRITE (f.650) COWW LOD2400
 
WRITE (6,660) CNWWT L002410
 
WRITE (6,670) CDWI? LOD2420
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390 


400 


410 


IF (KF.FQO) GO TC 400 L002430 

WRITE 
WRITE 

(6,680) 
(6,690) 

L002440 
LOD24SO 

REWIND 07 LOD2460 

REWIND 08 LOD2470 
S=XTEF-XLEF LOD2480 

SS=SIN(ALP) LOD2490 
CS=COS(ALP) LOD2500 
X1=YCN(6) LOD2510 

CALL CPFUS (ICU,NTCO.CPFF,SXLEFXF.XAS.LPANELLPANI KKF.NWBILOD2520
 
1,AI,SSCSSNPFO,F1OWAPP.LASTLPAN?.CRFF,CJJ.LAST0,NJI',NP) LOD2530
 

CALL FUSLFT (CPF.-ALFSW,CPEF.S CS,SXl) LOD2540
 

WRITE (6.700) LOD2590
 

DO 390 I=,LWF 
 LOD2560
 
CPWW(I)=GA(2,I)*ALPC LOD2570
 

SS=SIN(ALP) 
 LOD25PO
 

CS=COS(ALP) LOD2990
 
CALL CPFbS (NCLW.NT.CPWW.CPFNF,SXLEF,XFXAS.LFANELLPAN1,NKFNWLOD260A
 
iPA,M,SS,CS,SNP.FO,FOWAPD,O.LPAP.CRFFNCJ.J.LAST,0,NJFNP) LOD261n
 
CALL FUSLFT (CPFPALFqW,CPEF,SS.CS0.*yI) LOD2620
 
IF (LAT.KE.1) GO TC 440 L002630
 
WRITE (6710) LOD2640
 

WRITE (6.720) ALPF LOD2650
 
WRITE (6.730) AV] LOD2660
 
JL=LAST 
 LOD?670
 

REWIND 01 
 LOD26PO
 

DO 430 T=1.2 LOD2690
 
G1=0. 
 LOD2700
 

SS=O. 
 LOD2710
 

CS=1. 
 LOD2720
 

IF (KF.FO.O) GO TO 410 LOD?73O
 
IF (I.FC.I) RFWI'f 08 LOD2740
 
IF (U.EQ.2)PEWIDK 07 L002750
 

CALL CPFUS (NCUN NT,CAN8,CPF,.F,S,XLEFXF,XASLPANEL.LPAN1,NKFWLOD276A
 
181,AMSSCS,S9OF,CIO,WAD,JL,LPA2.CEFNCJ,.JJ.LAST.2.NJW.NP) LO2770
 

CALL FUSLFT (CPF.FALFSWCEFSSCS.?.XI) L0027Fn
 
CYe=SS/BK+CYR LOD2790
 
CNP=CS/EK*CREF/(?2*HALFR)+CNB L002800
 
SS=O. 
 LOD2PIO
 

L002820
 
IF (I.EO.I) REWIND 08 LOD2F30
 

IF (I.EQ.2) REWINC 07 LOD2P40
 

CALL CPFUS (NCUPNT,GAMP.CPF,NFS.XLEFYFXASLPANEL,LPANIKF,NWL002850
 
iPiAM.SSCS.SNPFOC1O.WAPD,JL,LPANP.CPFF,NCJ,NJJLAST,3.NW.JNP) LOD2860
 

CALL'F1JSLFT (CPF,HALFSWCPFF.SSCS.3,X) LOD2P70
 

CS=1. 


LOD2Feo
 
CNP=CS*CPFF/(2.*FALFB).CNR LOD2P9o
 

CONTINUE 


CYR=SS+CYR 


LO2960
 
WRITF (F.740) CYECLE.CNR LOD291O
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WRITE (6,750) CYP.CLPCNP 
 LOD2920
 
WRITE (6.760) CYPCLRRCNP 
 LOD2930
 
WRITF (6,770) 
 LOD2940
 
CYPP=CYB 
 LOD2950
 
CYPP=CYP+CYR*ALP 
 LOD2960
 
CYPP=CYR-CYP*ALP 
 LOD297o
 
CLPP=CLR+CNBOALP 
 LOD29PO
 
CLPP=CLP+(CLRR.CNP)*ALP 
 LOD2990
 
CLPP=CLRR-(CLP-ChR)*ALP 
 LOD300n
 
CNEP=CNR-CLB*ALP 
 LOD301o
 
CNPP=CNP-(CLP-CNR) *LP 
 LOD302
 
CNRP=CNR-rCLRR+CKP)*ALP 
 LOD3030
 
WRITF (6o740) CYPP,CLRPCNPP 
 L0D3040
 
WRITE (6.750) CYPPCLPP,CNPP 
 LOD3OSo
 
WRITF (6,760) CvRP,CLRPCKRP 
 LOD3060
 
JL=O 
 LCD3o7o
 
CYE=CYRW 
 LOD3OPo
 
CLP=CLPW 
 LOD3090
 
CNE=CNBW 
 L00310o
 
CLP CLPW 
 LOD3110
 
CyptrYPW 
 LOD312o
 
CNF=.NPW 
 LOD3130
 
CYR=CYPW 
 LOD3140
 
CLRP=CLRPW 
 LOD31Vo
 
CNF=CNPW 
 LOD316n
 
IF (I.EQ.2) 60 TO 430 
 LOD317
 
READ (01) (GAMP(K)K=1,LWF) 
 LOD31eO
 
REAP (01) (GAVP(K),K=lLWF) 
 LOD31qo

READ (01) (GAtP(K),K=1LWE) 
 LOD3200
 
o0 420 K=1,LPANEL 
 LOD3210
 
GANr(K)=GANR(K)-yV(K)/IHALFP*GAP(2,K-XV(K)/FALFp*cAMXW(K) 
 L0D3220
 

420 GAMP(K)=GAM2(K)-(SCWASP(K)-PK)*GApXW(K) 
 L0D3230
 
IF {I.EG.1) hRTTE (697P0) 
 L003240
 
WRITE (6,720) ALrl' 
 LOD329O
 
WRITE (69730) AW1 
 L003260
 

430 CONTINUE 
 LOD3270
 
440 CONTINUE 
 LOD3260
 

RETURN 
 LOD3290
 
cLOD3300
 
4r0 FORMAT (1H0,26X,7HALPhA =Fl0.3,37In.4FGREFq) LOD331o
 
460 FOR'AT (1n,2Ox,0OXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXYXXXXXXXXY) 
 LOD332o
 
470 FOrMAT (IHO,3X,6.VCPTEX,14X ,?8XV 17X.2HyV,1qX.2FCP,19X,3HCPW) LOD333o
 
4P0 FOPIAT (6X,I3,4(10X.FIO.9)) 
 LOD3340
 
490 FOP$AT (lkOX,4-Y/SP911X,?HCL,13XHCM,IPX,2HCT,13X,3 CC19I2X,3HCLOD33rO
 

1LW,1?X,3HCNWIx.21-COW) 
 LOD3360
 
C00 F4CPIAT (0(SXF1O.5)) 
 LOD33JO
 
510 FOPHAT (WPO,2HTPH LIFT COEFFICFT =,FIO.5) 
 LOD33Po
 
920 FOPIAT (1HO.3?-TCTAL INDUCEO rPAG COEFFICIFNT m.FI0.5) LOD339o
 
=30 FORPAT (IH0,2FPTE INDUCEr PPA PARAmETFP =FiO.5) LOD34OO
 



540 FORMAT (1HO,35HIOTAL PITCHING MOMENT COEFFICIENT =,FIO.5) LOD3410
 
550 FORMAT (IHO,34HTHE COANDA LIFT COEFFICIFNT, CLP =,FXO.5) LOD3420
 
560 FORMAT (CHO,471-THE LIFT COEFFICIENT DUF TO JET REACTION, CLJ =,F1OLO3430
 

1.5) L0D3440
 
570 FORMAT (IHO,34HTHE COANDA DRAG COEFFICIFNT. CDR =,FIO.5) LOD3450
 
58O FORMAT (1HO,47HTHE DRAG COEFFICIENT DUE TO JET REACTION, CDJ =,FIOLOD3460
 

1.5) LOD3470
 
990 FORMAT (IHO,36HTHE COANDA MOMENT COEFFICIENT, CMR =tF1O.5) LOD3480
 
600 FORMAT (IH0,SEHT-E PITCHING MOMENT COFFFICIFNT CUE TO JET REACTIOKLOD3490
 

1, CMJ =,F1O.5) LOD3SO0
 
610 FORMAT (1IO2X,49HTIE LIFT CCEFFICIFNT WITH JET ENTRAINMENT ALONE LOD3510
 

1=.FI0.5) LOD3520
 
62O FORMAT ClHO,2X,57PTHE INDUCED nPAG COEFFICIFNT WITH JET ENTRAINWENLOD3530
 

IT ALONF =,FlO.5) L003540
 
Fi0 FORMAT (IHO.2X,6OHTHE PITCHING MOENT COEFFICIFKT WITH JET FNTRAINLOD3550
 

IMENT ALONE =,F1O.5) LOD3S60
 
640 FORMAT (IHO,40HTI-E LIFT COEFFICIFNT FOR THE WINE ALONE=FIO.5) L0D3570
 
65c FORMAT I1HO,48HTHF INDUCED DRAG COFFFICIENT FOR THE WING ALONE=,FILOD3SP0
 

1O.5) LOD3590
 
660 FORMAT (IHO.51HTFE PITCHING MOMENT COEFFICIENT FOR THE WING ALONF=LOD3600
 

1.Fln.5) LOD3610
 
670 FORMAT (IHO,46HTHE INDUCED ORAS PARAUFTFR Fan THE WING AL'NE=,F1O.LOD3620
 

15) LOD3630
 
PO FORMAT 1//1XSH**FUSELAGE AERODYKAMIC CHAPICTEPISTICS A E GIVEN LO3640
 

IPELCW***) LOD369n
 
690 FORMAT (/SX.26H***JrT-ON CONFIGURATION***) LOD3660
 
700 FORMAT (/SX927H***JET-OFF CO FICURATIONa**) L0367o
 
710 FORMAT (//IXi6I-LATERAL-DIRECTIONAL STABILITY CI-ARACTEPSTICS WITH LOD36PO
 

iJET ON) LOD369O
 
720 FORMAT (/145H***STAEILITY DERIVATIVES FVALUATEC AT ALPHA :FS.3,2XLOD3700
 

1,4DEFC-.) LOD3710
 

730 FORMAT (/3X,16HAhN AT MACH NC.=,FF.3922HRASED ON PODY AXES***) LOD3720
 
74n FORMAT (/SX,SCYP =,F12.7.2X.qHCLP =,F12.7,?X,S-CNB =,F12.7) LOD3730
 
?50 FORMAT (/9X,9HCYP ,FI?.7,?X,5I-CLP =,FI?.7,2X,SChP =,F12.7) L003740
 
760 FORMAT (/SXSFCYP =,FI?.7.2X.51-CLP =,F12.7,2X,EICNR =,F12.7) LOD3760
 
770 FORMAT (//51H*o*STAeILITY CFRIVATIVES RASED ON STARILITY AXES***) LOD3760
 
0po FORMAT (//1X,571LATERAL-DTFCTIhNAL STARILITY C-ARACTFRSTICS WITH LOD3770
 

IJFT OFF) LOD3780
 
END LOD3790-

SUPROUTINE UTFW (XY,7,SF,CF.LASTLPANFLPILPAN1,NWGAMNAVX.VTJUTW 10
 
IL,LPAN2,NCJMJJ,L ,JH,NP) tIT ?0
 

DIMENSION W(2), NW(1), GAMPA(]), U(2), NCJ(1)l VJJ(1) UTW 30
 
COMON /GEOM/ HALFSWXCP(POO),YCP(200).7CP(200).XLE(5O).YLE(SO).XTUTW 40
 

1ECEO),PSIC2O)),CP(95),XV(P0fl),yV(100).SN,(P.A).XN(200.2).YN(200.2l.ZUTW 930
 
2N(20092) WIDTH(P) ,YCON(2i),SWEEP(50)I'ALFP.SJ(21.8) ,EX(9992),TX(9SUTW 60
 
3,2),SC(160,5),ST(I6q05).LC(3) UTW 70
 
PI=3.1419?65 UTW PG
 
ICCK=LPANFL UTW 90
 
IF (JL.EC.LAST) IC0N=LA9T UTW 100
 



TA=?*(LAST-LPAFL) 	 UTW 110
 
UTW 120
IP=LAqT-LPANFL 

UTW 130
JCCT=XTE(50) 

UTh 1&0
1p=] 

UTW 190
1Z=I
IFF=l 	 UTW 160
 

UTW 170
ISI', 

UTW IPO
JKT=1 

UITW 190
MM=W(1) 


NN=NW(1) 
 UTW 200
 
UTW 210
INr=I 

UTW 220
LI=LPANEL+ 


LAST]=LAST-1 UTW ??0
 
UTWv 240
FACTOP=1. 


IF (L.CE.?) FACTOP=-I. UTW 250
 
UTW 260
VX=0. 

UTW 270
VT=O. 


DO 13n J=1.ICCN 
 UITW ?O
 
mI=J-IFF*. 
 UTW 290 

FN= N' UTW 300
 

IF (J.CT.LPANFL) GC TO 4n UTW 31n
 

IF (J.FC,(LPA:1.1).O.J.F.(LPAN2+1)) IP=] UTW 320
 

IF (JCOT.EO.1.AkP.J.GT.LPANEL) c0 TO 10 UTW 330
 
UTW 340
GO TO 20 


10 IF (JKT.EC.1.OP.JKT.F,(NJH+1)) IP=l UTW 3=0
 

20 COTINUF 
 IJTW 360
 

IF (J.GT.LPAK].ANDJ.LF.LPAN?) TSN=2 UTW 370
 

IF (J.CT.LPAN?.AKt.J.LF.LPANEL) ISN=3 L'T% 3PO
 

IF (J.rF.LPAN.AKP.J.LT.LPAhEL) CC TO 30 UTW 390
 

GO TO 40 
 UTW 400
 
UTW 410
30 NN=KW(2) 


IF (J.GE.LPAN .AN.,J.LT.LPANEL) hh=W(3) UTW 420
 
40 CONTINLF 
 1ITW 430
 

IF (J.CGE.LPANFL.AKE.J.LT.JJ(IN)) NK=NJ(TKD) UTW 440
 

IF (JL.EQ.O) cr TC 70 
 UTW 450
 
IF (J.EQ.LI) CC I' 50 UT 460
 

GO TO 60 
 UTW 470
 

50 ISN=ISN+1 
 UTh 4P0
 
UTW 490
LI=MJU(IKD) l 

UTW on
60 	 NL=MJJ(IND)-1 

UTW 510
TV (NL.FQ.LASTI) GC TO 7n 

UTW 520
IF (J.EO.NL) C=INCI] 

UTW 530
70 	 CONTINLF 


jj=j 
 ITW 540
 

IF (J.LE.LPA\FI .AND.JL.F(.LAST) JJ=J+IA UTW 550
 

IF (J.GT.LPANEI .AKD.JL.E(,.LAST) JJ=J+IR-LPANEL UTW 560
 
UTW 570
CI-OPD=Ch(IZ) 

UTW 5PO
XI=XN(J,1)-X 

UTW 590
X?=XN(Jt2)-X 


http:AN.,J.LT


An 


90 


100 


110 


120 


XI2=XN(J.2)-XN(J.1) UTW 600
 
Y12=YN(J.2)-YN(J.1) UTW 610
 

712=ZN(J,2)-ZN(J,) UTW 620
 
71=ZN(J,1)-7 UTW 630
 
Z2=ZN(J,?)-7 UTW 640
 
XZJ=XI*Z12-Z1*XIF UTW 650
 
DO 120 11=1.2 UTW 660
 

FCP=I. UTW 670
 
IF (II.FO.2) FCP=-I. UTW 680
 
YC=Y*FCP UTW 690
 
YI=YN(91)-YC UTW 700
 
Y?=YN(N92)-YC UTW 710
 

XYK=Xl*Y12-Yl*X1p UTW 720
 
Y7I=Y1*Z12-Z1*Y12 
 UTW 730
 
ALP1=XYKOXYK+X7J*Xj+fl*Y7]*YZI UTW 740
 
pIP=SOpT(XI*XIP1*y1*Y1.p1*Zl*Z!) UTW 750
 
PP I=SCRT(X2*X2.PI*Y2*Y2.P1*72*72) UTW 760
 

LUPI=(X2*X12+P1*y2*Y12+E1*2*Z2)/P?81-(XI*X2+PI*Y1*Y124E1*Z1*712UTW 770
 
11/PIP! UTW 7Po
 
IF (IP.EQ.1) GO TO 90 tITW 790
 
COKTINLE UTW PO0
 

GIPI=(.-X/RIF)/(Yl*Y1.71*Z1) 
 UTW 810
 
rO TO i00 UTW e20
 
IF (L.GF.2) GO Tr An UTW 830
 

UTW 840
GP1=0. 

UTW P50
 

G2Fl=(1.-X2/P2P1l/(y2*y2.72*72) UTW 860
 

FI2=IJUI*XYK/AIP.! 


CONTINUF 


UTW 870
 

G12=-Y2*G281 Y1*-]1i 	 UTW PS0
 
UTW 8qO
F13=UU21*XZJ/ALP1 

UTW 900
G13=Z2*G2H1-71*QIP1 


F1=-F13*CF*FCP-F12*SF UTW g1
 

F2=G13*CF*FCP-Cl?*SF 
 UTW 920
 

Fl=LUPl*YZI/ALPI UTW 930
 
IF (J.LF.LPANEL) CO TO i10 UTW 940
 
FI=2.*FX UTW Q0
 

F2=2.*F2 UTW 960
 

F3=2,*F3 UTW q70
 
CONTINUF 	 UTW geo
 

UTW 990
U(TT)=F3*CtJOPC*S%(PT97SN)*GA~PA(JJ)/(P.*FN) 

W(I!)=(F+F?)*CpCPD*SN(MIIS)*GAWMA(JJ)/(P.*FN) 
 tiTWI000
 
VT=W(1)+FACTOR*W(2)+VT UTWTOIO
 
VX=U(1)+FACTCr*U(2)+VX UTWIOO
 

IF (J.LT.tJ) GO TC 130 UTWIo3n
 
UTWI040
IP=IP.I 

UTWIoSo
17=I?+1 


TFF=MM*. UTWI060
 
MM=t;M+NN UTWI070
 

UTWI080
IF (J.GT.LPANFL) jKT=JKT+1 
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IF (JKT.EQ.(NP.1)) JUT=I UTW I090
 
130 CONTINUE 
 UTWIIDO
 

RETURN 
 UTWI110
 
FND 
 UTW1120-

SUPROUTINE FORCF (IC.AMCLTCtTCOTSECTCLCMCDXLLXTTCPCPF,FRC 10
 
lAMPCAMP,GAMRCA.LER,CALET,CRFF,CYPCLR,CNPCLPCYP,CNPCYRCLRRFRC 20 
2CNhCT) FRC 30 
DIPFNSICN SECT(1), CL(1), CC1), CD(1) , XLL(1), XTT(1), CP(1), CPFFRC 40 
1(1091), GAPP(1), GAPB(l), CAVR(1)q CT(1) FRC 50 
CO'IN /GEOM/ IALFSWXCP(200)YCP(200),7CP(200),XLE(50)tYLE(SO)tXTFRC 60 
IF(r0),PS!(20),CH(95),XV(200),YV(100),SN(PR),Xt(2002),YN(200,2),ZFRC 70 
2N(200,2),WIDTh(P),YCON(25),SWEEP(5o),HALF,SJ(I1e),EX(5,2),TX(95FRC SO 
3,2),SC(160,5),S$(1e695),LC(3) FRC q0 
COPPON /COST/ LTCTAL,LPANI,NJ1( ),LPANELtENTK,LpN2,EXIT,'rTIALTWFRC 100 

ITST.DF(5),NFP FPC 110 
CONNON /CONST/ NCSNCWtM(P),KS.JCJ(),LAST,JW(3,5)NJq2(3,5},JFRC 120 
IPAEL.MJJ(5),NW(3),r'JNJP FRC 130 
COION /SOME/ NCNhINC,LT*.NAL.WFLWFJCHOPDT(3).SNG(E),YG(5).YCNFPC 140 

1(6) ,WKNROXNJDGD FRC 190 
PI=3.141592e5 FRC 160
 
IA=F*JPANEL 
 FRC 170
 
IF (Ut.EQ.2) IA=0 FRC IPO
 
PK=S.*PI/18O. FRC 190
 
CLT=O. 
 FRC ?00
 
CWT=. 
 FRC 210
 
C0T=O 
 FRC 220
 
CYP=O. 
 FRC 230
 
CLP=f 
 FPC 240
 
CNF=,. FRC 290
 
CLP=A. 
 FRC 260
 
CYP=O. 
 FRC 270
 
CNP=0, FrC 2P0
 
CYP=0 * FPC 2q0 
CLFR=. 
 FRC 300
 
CNR=0. FRC 310
 
KW=] FRC 320
 
SK=SNG(1) FRC 330
 
CK1=SORT(I-SK*SIK) FRC 
340

KC=1 
 FRC 250
 
NCCL=M1(1) FRC 360
 
KLL=O FRpc 370
 
Mm=0 
 FRC 3P0
 
IU=I 
 FRC 390
 
IF (NW(2).NE.0) IU=2 FRC 400
 
IF (NW(3).NE.0) ILr3 FRC 410
 
NW2=NW(I)*NW(2) FRC 420
 
NW3=NW(2).NW(3) FRC 430
 
NCW1=NCW I 
 FRC 440
 
NL=1 FRC 450
 



DO IPO'1=1,NCS FRC 460 
IF (NW(2).EO.O) GO TO 20 FrPC 470 
T1=T*NCS FRC 480 
IF (NW(3).NE.O) GC TO 10 FRC 490 
CHOR=CH(I)+CH(II) FRC 500 
GO TO 30 FRC 910 

10 III=II+NCS FRC 520 
CHOPO=Cw(I)CG(II})+CH(III) FRC 530 
GO TO 30 FPC 540 

20 -CHCRD=CH(I) FRC 950 
30 CONTINUE FRC 560 

CPL=0. FRC 570 
CL(1)=O. FRC 580 
CM(T)=0, FRC SqO 
CD(I)=O. FRC 600 
CYPS=0, FRC 610 
CLPS=O FRC 620 
CNPS=O, FRC 630 

CLPc=O. FPC 640 
CYPS=O, FRC 650 
CNPS=O. FRC 660 
CYVP=0. FRC 670 
CLRF=0. FRC e80 
CNPS=O FRC 690 

IF (YLE(I).GT.YG(KW)) GO TC 40 FRC 700 
GO TO 50 FRC 710 

4O KW=KW.1 FRC 720 

SK=FNG(KW) FRC 730 
CK1=SPT(1 .-SKK) FRC 740 

s0 CONTINUE FRC 750 
DO 140 ,=NCW FRC 760 
NN=J.UN FRC 770 
IF (NW(2).EO.O) c(r TO 70 FRC 750 
IF (J.LF.NW(1)) C0 TO 70 FRC 790 
IF (J.GT.NW2) GO TO 60 FRC 800 
LL=LPANI+NW(2)*(T-I)+J-tW(l) FPC 810 
IL=II FRC P20 
JLL=J-NW(1) FRC 30 
L=2 FRC 840 
FN=NW(2) FRC PS0 
GO TO 80 FC 860 

60 LL=LPAN2+NW(3)*(I-I)+J-NW? FRC P70 
IL=1II FRC 8PO 
JLL=J-NW2 FRC P90 

FRC 900 
FN=NW(3) FRC 91O 
Go, TO Po FRC 920 

70 LL=NN FRC 930 
IL=I FPC qkn 

L=3 


? Yb 



JLL=J FRC 950
 
L=l FRC 960
 
FN=NW(1) FPC 970
 

80 CONTTNUE FRC 980
 
XC='(XV(LL)-XLE(T))/CHOPD FRC 990
 
AZ=7CP(XC) FRC100o
 
AZ=7CT(XC) FRCI1OO
 
GPS=CP(LL)*SN(JLLL)*CH (IL)/FN FRCI020
 
IF (DF(NL).LE..001) GO TO 90 FRC103O
 
IF (PTIAL.LE.O.1) GC TO 100 FRC1040
 
IF (NW(3).EQ.O) GO TO 120 FRC1050
 
IF CLL.GE.PJWI(3,NL).AND.LL.LF.NjW2(3,NL)) GC TC 110 FRC1060
 

90 	 CAM=A7-(AZ-BZ)*YV(LL)/HALFP FRC1070
 
EPIA=XLL(I)-ATAN(CAN) FRC1O8n
 
CS=COS(EPHA) FRC1oqn
 
S5=SIN(EPHA) 	 FRC1100
 
SC1=SIK(EPHA-XLL ()) 	 FPC1110
 
CCICOS(EPHA-XLL(U),) 	 FRC1120
 
GO TO 	130 FRCl130
 

i00 	 IF (NW(?).NF..AKDo.LL.LE.LPANI) GC TO 90 FRC1140
 
IF (NW(3).NE.C.AN.LL.LE.LPAN2) GC TO 9n FRC1150
 

110 EP:XLL(I)*DF(NL) FRCi160
 
CAP=A7-(AZ-BZ)*YV(LL)/HALFP FRC1170
 
EP=EP-ATAN(CA) FClPO
 
CS=COS(EP) FRCI190
 
SS=SIN(FP) FRC1200
 
SC1=SIN(EP-XLL(I)) FRC1210
 
CC1=COS(EP-XLL(I)) FRCI220
 
GO TO 130 FRC1230
 

120 IF (LL.GE.MJhI(P.NL).AN.LL.LE.MJ?(2,NL)) rO TO 110 FRC1240
 
GO TO 90 FRC12F0
 

130 CONTINUE FRC1260
 
CL(I)=CL(I)+CBc*CS FPC1270
 
CM(CI)=CM(T)-CPC*XV(LL)aCS FRC12P0
 
CO(T)=CD(I)+,C- ,S FRC1290
 
IF (LAT.NE.I.0P.TD.EQ.1) GO TO 140 	 FRC130n
 
JJ=LL.IA 	 FRC1310
 
WP=GAMP(JJ)*SK(JL,L)*CH(IL)/FK 	 FRC1320
 
WB=CAMR(JJ)*SN(JLLL)*CICIL)/FN 	 FRC1330
 
WP=GAMPCjj)*SK(JLLL)*CH(IL)/Fh 	 FRC134n
 
CLPS:CLBSWRCKI*CC1 	 FRC13 o
 
CLPS=CLPS+WP*CKI*CC1 	 FRC1360
 
CNPS=CNPS+WP*SCIYLE(I)+WP*XV(LL)*SK*CC1 	 FRC137o
 
CLPS:CLPS+WR*CKI*CC1 	 FRC13PO
 
CNPS=CNPS+WB*SC1*YLE(I)+WF*XV(LL)ISK*CCI 	 FRPC13O
 
CNPS=CNPS+WR*SCI*YLF(I) WP*XV(LL)*SK*CCI FRC1400
 
CYRS=CYRS+G2S*SS*XV(LL)/I-ALFP FRC1410
 
CYPS=-CD(I) FRC1420
 

140 CONTINUE FRC1430
 

http:JJ=LL.IA
http:NW(?).NF..AKDo.LL.LE
http:DF(NL).LE


CALE=CMLEP-(CAMLER-CAMLET)*YLF(I)/HALFP 

EPFA=xLL(I)-ATAN(CAVLE) 

CZ=COS(EPHA) 

D7=SIN(EPHA) 

CL(I)=CL(I)*PI/CHORDSECT(I)*D7 

CM(IU=CM(J)*Px/(CREF*CHOR.)) 

CD(I)=CD(I)*PI/CtORD-SFCT()*C7 

IF (LAT.NE.1.OP.ID.EQ.1) GO TO 150 

FS=COS(SWEEP(I)) 

CTF=PI/2.*SORT(I.-AW*AM*FS*FS)/FS 

CLPS=CLPSPI/CHOPO 

CLPS=CLPS*PI/C-CRD 

CNPS=CNeS*PI/CHORO

CNPS=CNRS*PI/CHPCR 


CYPS=CYPS*BK*PT/CHORD 

CYPS=CYPS*PI/CHCPC 

SSN=SIN(SWEEP(I)) 

TAN=SSN/FS 

CTPS=CTH*TAN 

SIOF=CTHS*2.*CPF(I)*CPF(3,I) 

SICF=O. 

SICF3=0. 

CNP5=CNPS*PF/CHCPD-CTH*?.*CPF(1,I)*(PF(fl,)*YLF(1) 

CNPS=CNPS-SIDE*CK1*XLE(T) 

CYPS=-CLPS*SI/CK1+SIDE*CK 

CNPS=CKPS-SIDE2*YLE(1)-SIF2*CI*XLE()TA 

CNPS=CPS-SIDF3YLF(c)-SIrE3*CK1*XLF(I)*TAN 

CYPS=-CLBS*qK/CKI+CY8S 

CYPS=-CLRS*SK/CKI.CYRS 

CYPS=CYPS+SIDF?*CKI*TAN 

CYPS=CYRS+SIPF30CK1*TAK 

CLPF=CLPS*PI/CHrPD 


IS0 CONTINUE 

IF (I.LT.NCOL) GO TO 160 

KLL=NCOL-1 

rC=KC+I 

NCOL=NCCLMI (IC)-I 


lea 	 KL=I-KLL 
FM=I(KC) 
AA=CHOPC*SJ(KL,KC)*hTDTH(KC)/FP 
CLT=CLT+CL(I)*At 

CMT=CMT+CM(I)*AA 

CDT=CDT.CD(I)*AA 

IF (LAT.NE.1.CP.I.FO.1) 60 TO 170 

CYP=CYE+CYRS*AA 

CLE=CLRFCLRS*AA*YLE(I) 

CNP=CNP+CNBS*A4 

CLP=CLP*CLPSOAA*YLE(I) 

CYP=CYP+CYPS*AA 


FRC1440
 
FRC1450
 
FRC1460
 
FRCI470
 
FRC1480
 
FRC1490
 
FRC1500
 
FPRC1S1
 
FRC1S20
 
FRC1530
 
FRC1S40
 
FRC1SSO
 
FRC1S6O
 
FRC1570
 
FPC1SPO
 
FRCIS90
 
FRC1600
 
FRC1610
 
FPC1E2n
 
FPC1630
 
FRC1640
 
FRC1650
 
FPCI66O
 
FPC167o
 
FRC16e
 
FPCI69O
 
FRC1700
 
FRCI710
 
FRC1720
 
FRC1730
 
FPC174O
 
FRC1750
 
FRC1760
 
FRC177
 
FPC178o
 
FRC1790
 
FRC1800
 
FPCieio
 
FRC1S2O
 
FRCI830
 
FRCLB4O
 
FRCI5P
 
FRC1860
 
FRCIR7O
 
FRC18SO
 
FRC1890
 
FRC1900
 
FRC19IO
 
FRClq?0
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CNP=CNP+CNPS*AA FRC1930 
CYP=CYR+CYRS*AA FRC1940 
CLRF=CLPR CLRS*AA*YLE(1) FRC1950 
CNR=CNR+CNRS*AA FRC196o 

170 COTINUF FRC197O 
MM=(NCW-NW3) * FRClqSO 
IF (LL.EG.MJW2(IUNL)) NL:KL+] FRCIggo 

180 CONTINUE FPC2000 
IF (LAT.NE.I.OR.ID.FQ.I) GO TO 220 FRC20O1 
SUfIrO. FRC2020 
SUF2=0. FRC2030 
SUN3=0. FRC2040 
SUP4=0. FRC2OEO 
SURE=O. FRC2060 
SUM6=0. FRC2n7O 
KD=DG FRC2OEO 
ISK=1 FRC2o9o 
FN=NW(l) FRC21O0 
KI=1 FRC2110 
no 210 J=I,NcI' FRC220 
JJ=J FRC2130 
IF (J.LE.NW(I)) CC TO 2nO FRC2140 
IF (J.GT.(NW(1)+NW(2))) GO TC lqO FRCPjSO 
ISN=2 FPC2160 
FN=KW(2) FRC2170 
JJ=J-NW(1) FRC218O 
K1=2 FRC219O 
GO TO 200 FRC2200 

190 ISK=3 FRC2210 
FN=KW(3) FPC2220 
JJ=J-NW(1)-N'W(2) FRC2?30 
K1=3 FRC2240 

200 FJJ=JJ FRC2250 
XO=YCN(K1)+OoECHORDT(K1)a(1.-COS((2.*FJJ-.)MP/(2.*Fh))) FRC2260 
CK=CHORDT(Kl)*P.*CPF(2.J)0CPF(4J)*SN(JJ.ISN)/FN FRC2270 
CK2=CHORDT(Kl)*2.*CPF(29J)*CPF(6,J)*SN(JJISN)/FN FRC2280 
CK3=CHORDT(KI)*2.*CPF(2,J)*CPF(PJ}#SN(JJ.IS)/FN FRC2290 
COT=SORT(1.-9IG(KCL*SNG(KD)) FRC2300 
CK=CK*COT FRC2310 
CK2=CK2*COT FRCP320O 
CK3=CK3*COT FRC2330 
SUPI=SUM]'+CK FRC2340 
SUY3=SUM3+CK2 FRC235n 
SUP4=SUM4' CK?*XG FRC2360 
SUM5=SJ5 + CK3 FRC2370 
SUN06=SUM6+CK3*XQ FRC23PO 

210 SUM2=SUM2.CK*XQ FRC23gO 
SUPI=SUN]IPI*2. FRC2400 
SUP2=SUP*PTI*2. FRC2410 



CYP=CYP+SUMI FRC24O
 
FRC2430
CNP=CNP-SUN? 

FPC2440
CYP=CY8+SUM3*PIT*2. 

FRC24c0
CNP=CNFSUM4*PIT*2. 

FRC2460
CYP=CyP SUPSaPIa2. 

FRC?470
CNR=CNP-SUM6*PI*2. 

FRC2480
220 COKTINUE 

FRC2490
CLT=CLT*PI/(2.*HALFSW) 

FRC2500
CMT=CMT*PI/(2.*-ALFSW) 

FRC2510
CDT=CDI*PI/(2.4,-ALFSW) 


IF (LAT.NE.1.CP.ID.EO.1) GO TO 230 FRC25PO
 

CYP:CYB*PI/(2.4HALFSW)/BK FRC2530
 
FRC2S40
CLP=.CLP*PI/(4.*HALFSWHALFR) 

FRC255n
CNP=CNP*P!/(4.*HALFSW*4ALF8)/PK 

FRC2560
CLP=.CLP*P!/(4.*PALFSW*HALFP) 

FRC2570
CYP=CYP*PI/(2.*LALFSW) 

FPC2580
CNP=CNP*PI/(4.*HALFSW*HALFE) 

FRC25qO
CYR=CYP*PI/(2.*NALFSW) 


CLP=_CLPP PI/(4.*I-ALFSWHALFP) 
 FRC2600
 
FRC2610
CNP=CN*PI/ (4.* ALFSW*HALFE) 

FPC2620
CLE:CLP/PK 

FPC2620
1130 COKIINUE 

FPC2640
PETLPN 
 FPC2650-
FNr 


SUPPOUTINF FUSLFT (CPF9HZLFShCFFF SSCS9LX1) FLF 10
 

DIMFNSION AW(21), CST(]1), CTL(?O), PP(?O), CPF(10l), CA2O) FLF 20
 
30
COON /FUS/ XF(20),XCF(2),PF(?O),SNP(5,2O),XLEFXTEFth'C(20),KCFLF


FLF 40
IUMNFNTCSF(Elh),xAS(6)NKF(5) FO,FIOKF.NIL 

FLF 50
PI=1.14159265 

FLF 60
SLFKTR=XTEF-XLFF 

FLF 70
THI=SNP(5,20) 

FLF So
NHI=SNP(5,19) 

FLF go
DO 10 I=I,NF
XC=XF(l) FLF 100
 

FLF 110
10 PP(I)=FUR(XC) 

FLF 120
IF (L.NF.0) GO TO 20 

FLF 130
PO CONTINUE 

FLF 140
CNF:0. 

FLF 150
CAF=0. 

ELF 160
CPF:0 .
 
FLF 170
no 50 I:1,NCUW 

FLF I1O
IF (NHI.NF.0oANO.1.LF.N11) GO TO 30 

FLF 19o
FI:T-NH1 

FLF 200
FCUM=NCUP-NH1 

FLF 210
,PP=FT-TH1 

FLF 2?0
TP:THI 

FLF 230
60 To 40 

FLF 24n
30 F1=T 

FLF ?H
FCIP=NH] 
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PP=TH1 
 FLF 260
 
TP=O 
 FLF 270
 

40 CONTINUE 
 FLF 280
 
THETA=(2.*FI1.)*PP/(2.aFCUW)+TP 
 FLF 290
 
IF (L.GE.?) CST(I)=SIN(TkETA) 
 FLF 300
 

E0 IF (L.LT.?) CST(I)=COS(TPETA) 
 FLF 310
 
FNK=NKF(1) 
 FLF 320
 
SL=xAS(2)-XAS(1) 
 FLF 330

Mt=NKF(1) 
 FLF 340
 
NC=I 
 FLF 350
 
NN=O 
 FLF 360
 
Do 90 !=1,NF 
 FLF 370
 
CPTL=O. 
 FLF 380
 
IP=I-NN 
 FLF 390
 
DO PC K=IqNCU 
 FLF 400
 
IF (NHI.NE.O.AND.K.LE.NfI) CO TO 60 
 FLF 410
 
FCUW=NCUM-NH1 
 FLF 420
 
PP=P-I-TP1 
 FLF 430
 
GO TO 70 
 FLF 440
 

60 FCL-'=NFI 
 FLF 450
 
PP=T41 
 FLF 460
 

70 CONTINUE 
 FLF 470
 
PC CPTL=CPTL4CPF(K.I)*CST(K)PP/FCP 
 FLF 4PO
 

CTL(I)=-2.*CPTL 
 FLF 49O
 
GR=PP(I)*SNP(NC,IF)* TL(I)*SL/(?.*FNK) 
 FLF 500
 
CA(I)=GFOFNK/SL 
 FLF 510
 
X=XF(I) 
 FLF 520
 
S=SLFNTI 
 FLF 53n
 
DRX=SLOP(X)/PP(I) 
 FLF 540
 
CAF=CAF+GE*DPx 
 FLF 550
 
CNE:CNF*GP 
 FLF 560
 
CMF=CMF -P*XF(I) 
 FLF 570
 
IF (I.LT.NM.CP.I.EQo.NF) On TO 90 
 FLF SPa

NC=NC. 
 FLF 590
 
NN=10M 
 FLF 600

MM=WM.NKF(NC) 
 FLF 610
 
SL=XAS(NC+1)-XAS(KC) 
 FLF 620
 
FNK=NKF(NC) 
 FLF 630
 

"90 CONTINUE 
 FLF 640
 
TCK=O 
 FLF 650
 
IF (ARS((XA (2)-XTEF)/SLFNTI-).CT.O.01) GO TO 130 FLF 660
 
ICK=I 
 FLF 670
 
FNF=NF 
 FLF 680
 
NFI=NF.1 
 FLF 690
 
Do 110 J=19NF1 
 FLF 700
 
AW(J)=O. 
 FLF 710
 
FJ=J 
 FLF 720
 
DO 100 K=C1NF 
 FLF 7?0
 
FK=K 
 FLF 740
 

http:2)-XTEF)/SLFNTI-).CT.O.01
http:I.LT.NM.CP.I.EQo.NF


100 	 AW(J)=AW(J)+CA(K)*COS((FJ-1.}*(2.*FK-1,)*PI/(2.*FNF)) FLF 750
 

IF (J.EQ.I) AW(J)=AW(J)/FNF FLF 760
 
IF (J.NE.1) AW(J)=AW(U)*2./FNF FLF 770
 

lie COMTINUE ELF 780 
C FLF 79o 
C * EPPIRICAL PETI-OD TO FIND THE STATICN AT WHICH THE FLOW CEASES TC PEFLF Soo 
C POTFKTIAL. SEE DATCOP 4 FLF RIO
 

Xn=O.37P+0.5?7*X1 FLF 820
 
TH=COS(l.-2.*XO) FLF P30
 
UW=AW(1)*TH FLF 840
 
RRP=-AW(])*SIN(TH)-O.C*AW(2)*(TH.O.5*STN(2.*TH)) FLF 850
 
tO 120 J=lNF FLF R60
 
FJ=j FLF P70
 
IF (J.GE.2) SWM±=qPJ-0.h*AW(J4l)*(SIN((FJ-1.)*TI-)/(FJ-])+SIK((FJ.IFLF 880
 

I.)*TH)/ (FJ*I. ) 	 FLF 890
 
120 	 SUN=SUM.AW(J+I)*SIN(F*TH)/FJ FLF 900
 

SmH=SNN.SUW FLF 910
 

SIJN=SU*SLENT/(2,*HALFSW} FLF 920
 
SMP=-9SJ*SLENTd**2/(4S*HALFSW*CPFF) FLF 930
 
SMV=SM-XLFF/CPFF*SLIP FLF 940
 

13C 	 COrTINUE FLF 950 
IF (L.NF.O) CO TO 1SO FLF f0 
WRITE (6190) FLF 970 
9JPITP (6,2n0) FLF 5P0 

DO 140 I=],NF FLF g9o
 
XC=XF(I)/SLENTP FLFIOOn
 

140 WRITE (6,1PO) XC.RP(I),CTL(1) FLFInlo
 
150 	 CONTINUE FLF1020
 

CLF=CNF*CS+CAF*SS FLFIO3n
 
CDF=CNF*SC-CAF*CS FLF 140
 
CDF=COF*PI/(2.*HALFSW) FLFIOSA
 
CLF=CLF*PI/(?.*HALFSW) FLF106n
 
CMF=-CHF*PI/(2.*FALFSW*CREF) FLFL07O
 
SS=CLF FLF!080
 
CS=CMF FLF1O9o
 
IF (ICK.EO.0) GO TC 160 	 FLF1100
 
CLF=SUP FLFIIlO
 
SS=CLF FLF1I20
 
CSSmm FLF113O
 

1(0 	 CONTINUE FLFI140
 
IF (L.NE.0) GC TC 170 FL11S0
 
WRITF (69220) CLF FLF1160
 
WRITE (6,210) CVF FLF1170
 

170 	 CONTINUE FLFI e0
 
RETURN FLF 190
 

C FLF1200
 

IPO FOPPAT (11F12.5) FLF1210
 
190 FOPPAT (/SX,E3FTOTAL PPESCIJPE LCACTNG AT EACH X-STATION, PASED ON FLF122A
 

1LOCAL PADIUS) 	 FLF1?30
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10 

200 

210 

220 


FOPPAT (/SX,3PX/L.gX,6h.RACItSeX9,HLOAPING) FLF1240
 
'FORAT (/5X,43TNE FUSELAGE PCTENTIAL MOMENT COEFFICIENT =,F.O.5) FLF1250
 
FORFAT (/5X,41HTwE FUSELagE POTENTIAL LIFT COEFFICIENT =9FI0.5) FLF1260
 

END 
 FLFI27O-


SUPROUTINE CPFUS (TNPCPFF,.S.XLEF,,XFgXASLPANELLPA1,tNKFNW,CPF 10
 
IPB.AM.SSCCSNPF0.FI0,WApCJL.LPAN2,CRFFdKCJPJJULASTLKJH.NP) CPF 20
 

DIPENSION R(1), XF(1)9 PF(29), SKF( ,20), WARP(1), NIXF(I). NW(1), CPF 30
 
IXAS () CPF 40
 
fltENSICN CPF(In.1), U(P), V(8), tCJ(1). tJJ(1) CPF So
 

PI=2.14199265 
 CPF 60
 

FNT=NF 
 CPF 70
 
CPF 80
 

NHI=SNP(S,19) CPF q0
 

XTEF=XLEF+S 


TFI=SNP(E,?O) 


CPF 100
 
CPF 110
NFI=NF-1 

CPF 120
 

IF (L.NE.0) NZ=? CPF 130
 

FL=O. 


N7=1 


CPF 140
 

FL1=0. 
 CPF 190
 
FNK=NKF(1) CPF 160
 

cL=YX8(2)-XAS(I) CPF 170
 
Mm=KF(1) CPF IPO
 

NC=I 
 CPF 190
 
NN=r 
 CPF 200
 

LTCTAL=JL*2-LPAKEL CPF 210
 

IF (JL.EO.0) LTCTAL=LPANFI, CPF 220
 
DO 10 1I1.NF CPF 230
 

II=I+LTOTAL 
 CPF 240
 
CPF 250
 

XC=XF(I) CPF 260
 

RF(I)=FUR(XC) CPF 270
 

FLI=FL1+.8 (II)*NP(NCIP)*SLfFNK CPF 2P0
 
FL=FLWARD(t)*SKP(KCIP)*qL/FMK CPF 290
 

IF (I.LT.dM.OP.I.EOJ.F) GO TO In CPF 300
 
NC=hC+l CPF 310
 
NNk=tM CPF 320
 

MM=PMNKF(NC) CPF 330
 

SL=XAS(NC+I)-XAS(C) CPF 340
 
FNK=NKF(NC) CPF 350
 

COTINUF 


TP=I-NN 


CPF 360
 
CPF 370
 

FLL=FIO+O,.5aPI*FI 1 CPF 3iO
 
DO 150 I=1NF CPF 390
 
AI=XF(I)-XTEF CPF 400
 
A2=SOPT(AI*AIPP*PF(I)*PF(1)) CPF 410
 

XP=XF(I)-XLEF CPF 420
 
,AE=SQPT(XP*XP+BBPF(I)oPF(I)) CPF 430
 
PFTL=-(A1 A2)/PF(I) CPF 440
 
PFTO=-(XP+A6)/PF(I) CPF 450
 

FL=FO+O.5*P!*FL 


http:IPB.AM.SSCCSNPF0.FI0,WApCJL.LPAN2,CRFFdKCJPJJULASTLKJH.NP


20 


30 


40 

,5 


-6O 


70 


J=c CPF 460
 
IF (L.KF.O) d=1 CPF 470
 
CONTINUE CPF 480
 
Tt=I+NF*(J-1)+LTCTAL CPF 490
 
FNK=NKF(1) CPF 500
 
SL=XAS(?)-XAS(1) CPF 510
 
MM:NKF(1) CPF 520
 
NC!= CPF 530
 

NN=0 CPF 540
 
FJ=j CPF 550
 
U(J;+I)=O. CPF 560
 
V(+1)=O. CPF 570
 
IF (J.GT.2.AtC.I.FO.NF) GO TO 7n CPF 580
 
PFL=-((A+A?)/QFpl))**J/A2 CPF S90
 
RF0=-((XP+A6)/PF(J))**J/4k CPF 600
 

IF (J.LT.2) GO TO 10 CPF 610
 
PFTL=. CPF 620
 

PFTO=. CPF 630
 
COhTINUE CPF 640
 
DO 60 KC=1.NF CPF 65O
 
IP:KC-tN CPF 660
 
81 =XF (I)-XF (KC) CPF 670
 
P?:=SORT(R1*P1.PP*PFCI)*PFCI)) CPF 680
 
RF =-((1?)/PF(1)).*d/P? CPF 69n
 
KK=KC+NF*(J-])LTOTAL CPF 70n
 
IF (J.EC.O) CC TC 40 CPF 710
 
U(,+i)=U(J+I)-tP(KK)-P(IT)) RFX*ShP(NC,IP) L/F K CPF 720
 
IF (J.EC.O) G0 TO 50 CPF 73n
 
PFTX=-((I+B2)/RF(I))**J/FJ CPF 740
 

V( +,)=V(J+I)P(KICK)*SNP(NCIP)*(FTX-RFTL)SL/FhK CPF 750
 
GO TO 50 CPF 760
 
U(d.1)=U(J')-(WARD(KC)-WAPD(I))apFy*SKIP(NC.Ip)*SL/FNK CPF 770
 
IF (KC.LT.MM.CP.KC.EQ.NF) GO 7n 60 CPF 7PO
 
NC=KC,1 CPF 79n
 
NN=M CPF 800
 

MMN=MNKF(NC) CPF Slo
 
SL=XAS(NC+1)-XAC (IC) CPF P20
 
FN=NKF(NC) CPF e30
 
CONTINUE CPF 840
 

IF (J.EQO.) V(J.1)=(-V(JI)*O.*PI+(RFTL-PFTO)*FI)/(4.*PI) CPF 290
 
IF (J.CT.1) V(.+I)=(-V(J+I)*O.c*PI)/(4.*PT) CPF 860
 
IF (J.EO.0) U(J+)]=-(FL*PFL-FPOPFO+U(J+)*0.5*PI-WAPC(I)*ALCG((AICPF 870
 

1A2)/(XP+A6)))/(4A.PI) CPF PPO
 
IF (J.EQ.1) L(J+])=-(FLI*PFL-FIOPF+U(J+I)*O.PI4R(II)/F*(RFL*ACPF '90
 

12-.FO*A6))/(4.*P7) CPF 900
 
IF (J.T.I) L(J+])=-(U(J+1)*0o*FPT+(II)/FJ*(RFL*A2 -FO*A6))/(4.*PCPF 910
 
I) CPF 920
 

V(J+1)=V(J+)/PF(I) CPF 930
 
COTTtINIIF CPF 940
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PO 


qO 


ino 


11 


C 


J=J+ 
 CPF 950
 
IF (J.LE.N) GO TC 20 
 CPF 960
 
NI=2 
 CPF 97o
 
IF (L.NE.,f N1=N.1 
 CPF 980
 
DO 140 K=I,NT 
 CPF g90
 
IF (NP.NE.0.AND.K.LE.KHI) GO TO PO 
 CPFI00
 
FK=K-NH1 
 CPFI1Oo
 
FT=NT-NI 
 CPF1020
 
PP=PI-TH 
 CPF1030

TP=TH1 
 CPF104o
 
CO TO gO 
 CPF1Oso
 
FK=K 
 CPF1O6o
 
FT=NHI 
 CPF107o

PP=THl 
 CPF1OPO
 
TP=O° 
 CPFlOgo

COrTINUE 
 CPF100
 
THFTA=(2.*FK-1,)*pP/(2.*FT)+TP 
 CPF11o
 
STNTA=qt(THETA) 
 CPF112o
 
COSTA=COS(THETA) 
 CPF1130
 
PHIX=O, 
 CPF1140
 
PHIT=n. 
 CPFI15O
 
DO 100 J=NZNh 
 CPF116c
 
FJ=J 
 CPF1170
 
IF (L.LE.I) PHIX=PFIXU(J)*COS((FJ-1.)*THETA) 
 CPFIlAC
 
IF (L.rT.1) PFIX=P1I-X+U(J)*SIN((FJ-1.)*THETA) 
 CPFIgO
 
IF (L.LE.1) PFIT=PHIT+V(J)*(FJ-1.)*S'IN((FJ-I.)MTHETA) 
 CPFI?0o
 
IF (I.GT.1) PfIT=PHIT-V(J)*(FJ-I.)*Cr(.((FJ-1.)*THFTA 
 CPF1210
 
X=XF(T) 
 CPF1220
 
Y=PF () *S (NTA 
 CPF1230
 
7=PF(I)*CGSTA 
 CPFI240
 
CALL IJTFW (XgY,7,SIKTACOqTALAFT,.LPANFt *BLPAN1,NWBVXtVTJLLPCPF12o
 
1AN2,NCJNJLN -,NP) 
 CPF1260
 
PHIX=PHIX.VX 
 CPF127o
 
PH!T=PIT.VT 
 CPF1280
 
IF (L.NE.0) CC TO 110 CPF129o
 
ORX=SLOP(X) 
 C93F1300
 
DPX=DRX/RF( ) 
 CPF131o
 
SPX=I./CQOT( +C1 X~tPRX) 
 CPF1320
 
DPX=CCS+U(1)) *OPX$SPX 
 CPF1330
 
UVFL=CS PHIX 
 CPF1340
 
VD!F:l.-UVEL**P-r.X**2 
 CPF139O
 
PHIT=PHIT-SS* INTA 
 CPF136o
 
IF (JL.EO.LAST) WP!TE (OP) Pi-IX, FI-IT 
 CPF137o
 
IF (JL.EO.0) WPITF (07) P-IXPI-IT 
 CPF138O
 
GO TO 120 
 CPF139O
IF (JL.EG.LAST) PE r (OR) PXPT 
 CPF1400
 
IF (JL.E'O°) 
 PEAt (07) PX,PT CPF14]0

VDTF=-2*(I.+PX)*P IX+P.ANt*AP*PKPHIX 
 CPF142o
 
VDTF=-2.*PHIX 
 CPF143o
 

http:PH!T=PIT.VT
http:PHIX=PHIX.VX


CPF1440
120 CONTINUF 

CPF1450
IF (AM.LE.0.1) CC TO 130 

CPF1460
IF (L.NF.0) GC TO 130 

CPF1470
CPF(KI)=VDIF+AH*AP*0PIX*PPIX 

CPF14PO
GO TO 140 

CPFI49o
130 	 CPF(K,!)=VlIF 

CPF1SO0
140 	 CONTINLE 

CPFSO
150 	 COKTTTNUE 


RFTUPN 
 CPF1520
 
CPF1530
c 

CPF1540-
END 


SUPPOUTINE SDWJ (WK,X.Y.7,GANMA,LPAKEL,ISYM) SOW i0
 
SOW 20
DIPENSION GAMPA(I) 


COPOON /GEOW/ HALFSWXCP(200),YCP(200),7CP(200),XLE(50),YL(SO),XTSDW 30
 
40
IE(SO),PSI(20),CP(Q),XV(OO)YV(lO0)fSN(8,P),XN(20092),YN(200,2),ZSD 


2N(200,2) ,WIDTI(P),YCON(2) ,SWFFP (EO),HALFP,SJ(21.)1.EX (9S.2) TX t9SDW 50
 
SoW e0
3,5),SC(16O,5),T(160,5),LC(3) 


COWNON /CONST/ NCS.NCWtI(E),SJCJ(5),LASTJJ1(3,5).°JW2(3,S).JSDW 70
 
SOW PO
lPANEL,1JJ(),NW(3),NKJ,NJP 

SOW 90
CONflON /AEPO/ ANI, l?PI.R2,CL(30),CT(3),C(30,BGfAC(2130) 

SDW I00
TSK=1 

SOW 110
T7=$CS 

IF (NW(?).NF.0) Iz=I7+KCc SOW 120 
SOW 130IF (NW(3).NE.O) TZ=I2.CS 

SOW 160
1Z=IZ+1 

SOW 150
IF (NW(2).NE.O) ISN=ISN+. 

SOW 160
IF (NW(3).NE.0 ITSN=ISN+1 

SDW -170
Wv=c. 

SOW iPO
IFF:LPANEL 

SOW 190
INr:l 


MM=LPANFL+NCu (1) SOW 200
 
SOW 210
NN=NCJ(l) 

SOW 220
LASTI=LAST-1 

SOW 230
LI=LPANEL+1 

SOW 240
JI=LPANFL.] 

SDW 250
DO 70 J=JI,LAST 

SOW 260
JJ=J-LPAKEL+JPtNEL 

SOW 270
?4=J-TFF 

SOW 2AO
FK=KN 

SOW 29O
IF rJ.LT.MJJ(IKf)) N='CJ(IND) 

SOW 300
CHCPD=CH(17) 

SOW 310
IF (J.QO.L1) On TC 10 

SOW 320
GO TO 	20 

SOW 33n
10 	 ISN=ISN.1 

SOW 340
LI=JJ(IND)+l 

SOW 350
20 	 NL=PJJ(TNO)-1 

SOW 360
IF (NL.EO.LASTI) c0 70 30 

SOW 370
IF (J.EQ.KL) IND=ID+I 

SOW 380
30 	 COKTINUE 
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http:TZ=I2.CS
http:EO),HALFP,SJ(21.)1.EX


40 

En 


50 


70 


X:I=XN'(Jv,) -X 
 SoW 390
 
X2=XN J,2)-X 
 SOW 400
 
X12=XN(J92)-XN (J-9 I-) 
 ';OW 410
 
YI2=YN'(J,2)-YN(J,1) 
 SOW 420
 
71?=ZN(J,2)-ZN(JU) 
 SOW 43n
 
7 -ZN(JI)-Z 
 'SOW 440
 
7?=ZN(J.2)-Z 
 "SDW 450
 
X7j=XI*7I2-ZI*x12 
 'SOW 460
 
DO -E0 I'I=I, 2 
 SOW 470
 
FCP=I. 
 SOW 480
 
IF (II.FG.?) FCP=-.. 
 SOW 49n
 
YC=Y*FCP 
 SOW 500
YiYN(J,)-YC 
 SOW 510
 
YPYN(J92)-YC 
 SOW 520
 
XYK=XI*YI2-Y1*x1? 
 'SOW 530
 
Y71=YI*ZI 2Z1*Y12 
 SOW 540
 
ALPI=XYK*XYK4X7JXXZ +B*Y7I*yZT 
 SDW 990
 
P1PI=SOPT(XX1X+Pl*Y1*y1+.lp 71a7z1) 
 SOW 9 n

P2P1=SOGRT(X2*XPP1*yMY?,p1072*72) 
 SOW 570
 
JUP=(X2*x1?+PI*Y2Y12PlIa Z.72)/P?Rl"(xI*x12.P+!Y1*YI?+P1*71*712SDW FPO
 

I)/lTP] 
 SOW =9o
 
Gl e=(l.-X1/PlP])/(YlyI+71*71) 
 SOW 600
 
G2F'=(I.-X2/P2P'I)/(Y2*Y2+72*?) 
 SoW 610
 
IF (ALPI.LF.].F-4) 00 TO 40 
 SOW 620
 
F1=-(UUI*X73,/AL.PI)*2.*FCP 
 SOW 630
 
GO TO 50 
 SOW 640
 
FI=o. 
 SOW 650
 
COKTINUF 
 SOW 660
F2=(72*G2PI-jIVG1PI)*2.*FCP SOW 670
 

WK=IK+(FI+F2)tCHPC*SN(PT N)*SAPVA(JJ)*FCPi(P, F ) 
 SOW 6PO
IF (J.LT.WM) CC TC 70 
 SOW 69n
 
IZ=TZ+l 
 SOW 70n
 
IFF=Mm 
 SOW 710

MM=P+KN 
 SOW 720
 
'CONTINUE 
 $DW 730
 
PFTLPN 
 SOW 740
 
FNC 
 SOW 7cn

http:P1PI=SOPT(XX1X+Pl*Y1*y1+.lp
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