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wake. The method is condidered to be worthy of publication for
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research . The reader is cautioned that this method does not predict
flow separation as the title would imply, nor does the rotor wake
fully impinge upon the body of the helicopter. The method is useful ,
however, as a design tool in determining rotor—fus elage aerodynamic
interference.
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tion for preparing an input data deck and interpreting the computed data; a discussion of
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SECTION 1

INTRODUCTION

This volume describes the structure and use of a digital computer program,

SHAPES, Subsonic HeUcopter Aerodynamic Program with Effects of Separation, which

was developed by Aerospace Systems, Inc. (ASI), to ana lyze the incompressible

potential aerodynamics of helicopter configuration with rotor wakes and separation

effects. Volume I of this report contains a complete descr iption of the theoretical

formulation and corresponding numerical procedure for the aerodynamic method for

use in the computer program. It also includes extensive numerical results showing the

flexibility and accuracy of the method as well as comparison with several existing

results. Proper use of SHAPES is predicated on the assumption that the user is familiar

w ith the techniques and limitations set forth in Volume I.

SHAPES is written almost entirely in FORTRAN IV for operation on the

CDC 6600 digital computer system at the Applied Technology Laboratory, U.S. Army

Research and Technology Laboratodes (AVRADCOM), Fort Eustis, Virginia. The pro-

gram was developed with a highly modular structure for ease of program checkout, to

dmplify the user ’s understanding of the program, and to faci litate any modifications

that might be required for future applications.

Sections 2 and 3 contain programming details of SHAPES: functions of

the various routines, flow charts, common storage, and definition of FORTRAN

variables. The use of the program is presented in Section 4. Sample cases are pre-

sented in Section 5 to illustrate the output of Program SHAPES. Section 6 contains

the FORTRAN listing of the program.

7
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SECTION 2

COMPUTER PROGRAM SHAPES

Computer program SOUSSA (Steady Oscillatory Unsteady Subsonic and

Supersonic Aerodynamics) discussed in Subsection 2.2 of Volume I has been modified

to include rotor dynamics and separation from hub/pylon components. The revised pro-

gram is called SHAPES, for Subsonic Helicopter Aerodynamic Program w t h  Effects of

Separation. Geometry preprocessor for single-rotor helicopter configurations is

included in Program SHAPES.

In Program SHAPES the user need not be familiar with the aerodynamic por—

• Hon of the program, unlike other sophistica ted aerodynamic programs in which the

ch&ce for the combination of various aerodynamic functions (sources, doublets, vortices)

is an art which requires considerable understanding of the method. Another advantage

of SHAPES is that the paneling used for the aerodynamics is comp’ete ly arbitrary and,

therefore, may coincide with the one used for structura l analysis. A typical finite

element representation of a heflcopter fuselage configuration is shown in Figure 1.

The aerodynamic paneling can be accomp lished manually by inputt ing the coordinates

1

S

y

Figure ‘I. Finite Element Representation of Arbitrary Helicopter Fuselage.
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I

of the corner points of all selected aerodynamic panels or by using a geometry pre-

processor. A geometry preprocessor for conventional helicopter configurations (see

Figure 2) is incorporated in SHAPES. The fuselage is assumed to have an eliaptical

center sect ion with the nose and tail approximated by elliptica l paraboloids. An

ellipsoidal element is used to approximate the rotor hub and py lon sections. In addi-

tion, the rotor shaft and blade shank ore represented by cylindrical sections . Given

the helicopter configuration geometry, the preprocessor computes the corner point

locations of required aerodynamic panels for the complete helicopter configuration.

Required inputs include:

• Shape and dimensions of fuselage, pylon, shaft, and hub

• Number of blades
• Rotor diameter
• Extent of root cutout or shank

• Cross-section of shank

• Rotor blade o rfoD designoHon

• Rotor blade chord distribution

• Roto r blade thickness distribution
• Rotor blade twist distribution

• Rotor tip speed

• Freestream velocity

• Rotor wake geometry

This capability eliminates the requirement for the selection of the aerodynamic panel—

ing by the user.

9
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SECTION 3

PROGRAM SHAPES DESCRIPTION

This section contains a brief description of the organization of Program

SHAPES and its subroutines, a flow diagram, a table of common block storage, and a

list of FORTRAN variables.

3.1 PROGRAM SHAPES ORGANIZATION

The present computer program for incompressible potential aerodynamics w t h

separated flow for a comp lete helicopter, i.e., fuselage, pylon, and rotor, contains

three main parts: (1) geometric preprocessor, (2) coefficient matrix, and (3) pressure

distribution and force. Based on data provided, the geometric preprocessor automatically

generates the aerodynamic panels for the helicopter as well as the numbering and loca-

tion of the panel corner points in the reference Cartesian (global) coordinate system.

The matrix coefficients are determined by e~tiluating the doublet and source integrals

over the surface of the aerodynamic panels. This yields N simultaneous Unear equations

with N unknown velocity potentials at the centroids of N elements. A standard IBM

subroutine GEL.G (Gaussian elimination method) is used to solve for the unknown

potentia ls. To obtain a continuous distribution for the veloc ity potential, an averaging

scheme s introduced. Hence, the perturbation velocities and the pressure at the cen—

frod of each element can be evaluated. Finally, the aerodynamic coefficients, i.e.,

lift and induced drag, are computed.

3.1.1 GEOMETRIC PREPROCESSOR

Presently, five main subroutines form the geometric preprocessor :

• DATA

• PREPRO

11
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• COODPT

• GEOMET

• VECI23

Basic geometric inputs of the problem are defined by the user in DATA . This subroutine

automatically generates the global subsurface numbering of the complete helicopter

geometry; i.e., fuselage, pylon, shaft, hub, shank, blade, and vertica l tail sections.

Figure 3 shows the subsurface global numbering for the helicopter fuselage and rotor

configurations. One important input for DATA is the number of the elements in the x

and y directions for each subsurface, IS. This input controls the tota l number of aero-

dynamic panels used to model the geometry of the problem.

The variation of the element sizes (uniform or nonuniform finite element

breakup) is another basic input parameter to the program. In the present investigation,

particular attention must be paid to the flow field in the vicinity of the rotor shaft ,

pylon, hub, and upper fuse lage elements. Hence, small elements are prescribed for

the hub/pylon region, whereas larger elements can be used on the lower fuselage

section . Moreover, the local curvilinear coordinates ~ and fl are automatically defined

so that the normal to each surface panel is always directed outward .

Finally, DATA automatically defines the parameter KWAKES , which has

the value 1 if the subsurface, IS, generates a wake and a value of 0 otherwise. For

examp le, KWAKES = 1 on the pylon. A vortex—layer wake is assumed to emanate from

the separation point and this s represented as a doublet layer.

Subroutine PREPRO generates a nodal function NOFCT (IXY, IS) , which

re lates the local nodal numbering, IXY, with the required global nodal numbering.

Next, the Cartesian coordinates of these nodes is obtained by COODPT. Basic inputs

required for COODPT are the shape and overa ll dimensions of the fuselage, pylon, and

12
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Figure 3(b). Helicopter Rotor Surface Numbering.
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hub sections, blade—twist distribution, blade thickness, chord distribution, number of
rotor blades, rotor diameter, and extent of root cutout (shank). Subroutine GEOMET
automatically generates a parameter NODE as a function of the corner point ICORNR
for each aerodynamic panel of the helicopter. Finally,VEC123 completes the geometry

of the aerodynamic panel (hyperboloidal element) that contains the four corner points
of the element. This results in continuity of the complete helicopter geometry. Note
that the equation that represents a hyperboloidal element is given by

P — p 0 + p 1~~~+ p 2 7 1 + p3r1 (1)

where

~~~~~~~~~~~~

p1 i i ~ ~1 P~pm
p2 

= 

~ -
~ ~ ‘ )~ mp 

(2)

1 - 1 -1 1 I~p

~pp’ ppm’ ~mp’ and 
~mm denote the Cartesian location of the four corner points and

~~ 
gives the cenfroid of the element. This subroutine also performs the Prandtl—Glauert

transformation and the rotation of the axis due to angle of attack and angle of

sideslip. PRINTA writes the specifications of the problem, node coordinates, the

centroid of each element, nodal numbering for each surface, and the nodal numbering

of the corner points of the element.

Subroutine CHECK verifies if the maximum permissible number of elements
- 

• along the x and y directions on each subsurface and the total number of elements are

exceeded. Several compatibility conditions exist between th, data. If an incompatible

• relationship is present, an error code wUl be printed and the execution of the program
terminated.

15



3.1 .2 COEFFICIENT MATRIX

Subroutine COEFF forms the matrix coefficients by evaluating the source

and doublet integrals over the surface of the aerodynamic panels. The effect of the

rotor wake and the presence of separation are automatically included. COEFF yields

a system of N linear equations with N unknown velocity potentials at the centroid

of N elements . SOLUTN calls GELG to solve N simultaneous linear equations. To

obtain the velocity potential at the node of each element, an averaging scheme is

employed by AVERAG. Using the value of the velocity potential at the nodes, PHI

provides a continuous distribution of the velocity potential. Note that the equation

that represents this continuous distribution is given by

= + + + (3)

where

cp0 
•
1 1 1 1 

~cp 1 1 -1 -1 cp
( )

1 -1 1 -1 

~mp

p3 •
1 -1 -1 1

• ~~~~~

~pp ? 
~
9pm’ ~

)mp~ 
and 

~mm 
denote the velocity potential at the nodal points and

gives the value of p at the centroid of the element.

- 

- 
3.1.3 PRESSURE DISTRIBUTION AND FORCE

VELXYZ evaluates the perturbation velocity (Cartesian coordinate system)

at the centroid of each aerodynamic panel. Subroutine CPLINR uses Bernoulli’s equa-

tion to compute the pressure distribution at the centroid. PRINTB writes the distribution

of sources, doublets, velocity potential, velocity, and pressure distribution. Finally,

16
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FORCE evaluates the total lift coefficient and induced drag on the helicopter

configurdtion.

A brief description of the main program and subroutines is given in Table 1.

3.2 FLOW CHART

In order to provide a general understanding of the overall program, the flow

chart for SHAPES is shown in Figure 4.

3.3 COMMON BLOCK STORAGE

Most FORTRAN-related variables in Program SHAPES used by more than one

subroutine are organized into a number of common blocks as shown in Table 2.

3.4 FORTRAN VARIABLES

Table 3 presents definitions of all principal FORTRAN variables used in

Program SHAPES. Where appropriate, mathematical definitions are a lso indicated.

The units of each variable are those used internally by SHAPES, and occasionally differ

from the input units.

r
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Table 1. Description of Main Program and Subroutines.

Preprocessor

MAIN Controls the logica l flow of information supplied by the
subroutines .

DATA Reads input data .

PREPRO Defines nodal numbering for the helicopter. (The surface of the
helicopter configuration is divided into 34 subsurfaces with a
maximum of four rotor blades permitted.)

COODPT Defines and/or reads in the Cartesian coordinates of the nodes
on the surface of the helicopter configuration.

GEOMET Defines the four nodal corners for each aerodynamic panel.

VEC123 Defines the equation of each hyperboloida l surface (i.e.,
aerodynamic panel).

PRINTA Wr ites specification of the problem, nodal numbering for the
helicopter configuration, nodal coordinates, and the cenfroid
of the elements.

CHECK Verifies if the maximum defined in the main program is exceeded.

DEBUG Writes error message.

Coefficient Matrix

COEFF Forms the coefficient matrix.

SOLUTN Calls GEIG to obtain the perturbation aerodynamic potential.

GELG Solves system of general equations by Gauss elimination.

AVERAG Obtains potential distribution at the nodes by using an averaging
scheme.

PHI Defines a continuous distribution of velocity potential.

Pressure Distribution and Force

VELXYZ Evaluates the velocity (perturbation) distribution at th cenfroid
of each aerodynamic panel .

18 
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Table 1. Description of Main Program and Subroutines (Concluded).

CPLINR Evaluates the pressure distribution at the centroid of each
aerodynamic panel (Bernoulli’s equation).

FORCE Evaluates the lift and induced drag coefficients on the heli-
copter configuration.

PRINTB Writes the distribution of source, doublet, wake, velocity
p~tentia I, perturbation velocities, pressure, lift, and
induced drag .

Miscel laneo~

ASINH(X) Evaluates sinh~~(X) .

ATANP(X) Evaluates principal part of tan~~(X)

LOG(X) Evaluates ln(X)

19
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Reads in Specificotion of the Helicopter
(DATA )

I Defines Aerodynamic Panel Nodal Numbering For
Conventional Single Rotor Helicopter

in Local System

L (PREPRO)

I
Defines Noda l Point Locations in Cartesian

(Global) Coordinates
(COODPT)

Checks

(~) 
Yes Number of EI:rnents

Exc eeded

Defines Corner Location of Each
Element in Global System

(GEOMET)

Evaluates 
~o’ Pp P2. and P37

Performs Prandtl—G IauerUTra nsFormation~
Inco rporates Rotation of Axis due to

Angle of A ttack and Sideslip
(VECI23)

TEvaluotes Source and Doublet Integrals
and Fornn Coefficient Matrix

(COEFF)

Checks i
No Rotor/Hub

Woke is
Present

r Includes Rotor Woke Doublet
Integrals in Coefficient Matrix

(COEFF)

cb
Figure 4. Flow Chart far SHAPES Program.
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P

Includes Separation Effect
(COEFF)

Obtains Perturbation Velocit y Potential at
Centroid of Elements by Solving
Simultaneous Linear Equations

(SOLUTN)

Obtains Velocity Potential Distri butio ii~~
at Nodes by Using Averaging Scheme

(AVERAG)

Evaluates Velocity at Centroi~1of Each Element

L
Evaluates Pressure Coefficient 1Using Bernoulli’ s Equat ion

(CPLINR)

Evaluates the Lift and Induced Drag
Coeff icients on the Helicopter Configuration

(FORCE)

I ~~~ 
]

C
END I)

Figure 4. Flow Chart for SHAPES Program (Concluded).
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Table 2. Program SHAPES Common Block Organization.

Z O N ~~~

_ _  ~ ~~~~~~ ~~~~~~~~~~~~~~~~~zzz1 * * * * * * * * * * * * * * *
Z ZZ2 * * * * * * * * *

ZZZ3 * * * * * * * * *

Z ZZ4 * * * * * * 
- * * *ZZZ5 * * * * *

ZZZ6 * * * * *

ZZZ7 * * * * *
ZZZ8 * * * * *
ZZZ9 * * * * *zzz1p * * 

— 

* 
— 

* 
— — - — — — 

*zzz11 * * * * *

ZZZ12 ~~~~~~~~~~~~~~~~~~~~~~~~~~ *

ZZZJ3 * * * * *ZZZ14 * * * * * *

ZZZ15 * * * * *zzz16 * * * *

ZZZ17 * * * *ZZZ18 * * * *
ZZZ19 7 7 7 7 7 ~~ T ~~ T —;-- 

T 7~ 7 ~~~~~~ 

7_ 7__
ZZZ2O * * * * * * *ZZZ21 * * * * * *

ZZZ22 * * * * *ZZZ23 * * * * *
ZZZ24 * * * * *ZZZ25 ~7 7 

_ _7__ — 

*ZZZ26 * * * * *
ZZZ27 * * * * *
ZZZ28 * * * * *

ZZZ29 * * * * *

ZZZ3O * * * * *
ZZZ31 * * * * *
ZZZ32 * * * * - *
ZZZ33 * * * * *
ZZZ34~~~ * * * *
ZZZ35 * * * * *
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Table 3. FORTRAN Variables.

Variable Maximum Der itionName Dimension in

AA (NESQ) A coefficient matrix (stored columnwise) .

AVG (NNODE) The number of elements surrounding the node INODE.

BC (NELEM) Downwash on the centroid of PELEMth element .

CP (NELEM) Pressure coefficient at the centroid of the IELEMth
element.

HCSI (H) Defines the normalized nodal line locations along the
x direction for surface IS.

HETA (ii) Defines the normalized nodal line locations along the
y direction for surface IS.

ISFACE (NS) Defines the global numbering of the surface IS.

KNORML (NS) Indicates the direction of the unit normal on surface IS.
= 1 outward

—1 inward

KROTOR (NELEM) = 1 if the element is on the rotor
= 0 otherwise

KROTORS (NS) = 1 if the subsurface is part of the rotor assembly
= 0 otherwise

KWAKE (NELEM) = 1 if the element is in contact with a wake, i.e.,
rotor blade, hub, pylon, etc .

= 0 otherwise

KWAKES (NS) = 1 if the surface IS generates a wake
= 0 if otherwise

NELEM Total number of elements.

• NNODE Total number of nodes on the surfaces considered.

NODE (4,NELEM) Defines the nodal numbering at the four corners of
th. element IELEM .

NOFCT (NXYMP,34) Defines the nodal numbering of the nodes on the surface
IS .

NS Total number of surfaces considered.
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Table 3. FORT RAN Variables (Continued).

Variable Maximum .DefinitionName Dimension

NT (34) Subtotal of the number of elements up to, but not
including, the surface IS.

NTMAX Maximum number of elements permissible on the
helicopter .

NX (34) Number of elements along the x direction of the
surface IS.

NXMAX Maximum number of elements permissible along thex direction on any subsurface .

NXY (34) Tota l number of elements on the surface IS
[NXY(lS) NX(IS) * NY(lS)1

NXYMP Defines the maximum number of elements permitted on
a surface
= NXMAX*NYMAX

NY (34) Number of elements along the y—direction of the
surface IS.

NYMAX Maximum number of elements pe missible along the
y direction on any subsurface.

PC (3,NELEM) x,y,z coordinates of centroid of elements in the
reference Cartesian coordinate system.

P1 (3,NELEM) A vector along the ~ direction.

P2 (3,NELEM) A vector along the 
~fl 

direction.

P3 (3 NELEM) A vector normal to the element IELEM .

PHIC (NELEM) Velocity potential at the center of the element.

PHIl (NELEM) Interpolation coefficient — the local variation of
velocity potential along the ~ direction.

PHI2 (NELEM) Interpolation coefficient — the local variation of
ve locity potential along the ~) direction.

2 4 A
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Table 3. FORTRAN Variables (Concluded).

Variable Maximum .

Name Dimension Definition

PHJ3 (NELEM) Interpolation coefficient — the local variation of
downwash.

SOR (NNODE) Velocity potential at the nodes.

SOURCE (NELEM) Source distributions at the centroids of elements.
After calling subroutine GELG, this variable stores
the velocity potential distributions at the cenfroids
of the elements.

VELX (NELEM) x component of the velocity at the centroids of the
elements.

VELY (NELEM) y component of the veloc ity at the centroids of the
elements .

VELZ (NELEM) z component of the velocity at the cenfroids of the
elements.

Xl( (3,NNODE) Coordinates of the nodes in the reference Cartesian
coordinate system.

25
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SECTION 4

PROGRAM SHAPES USAGE

This section contains a description of the Program SHAPE S data input in-

cluding program options and a description of error codes.

4.1 INPUT DESCRIPTION

All SHAPES data input is accomp lished via punched cards. The input

var iables, required formats, and options are presented in Table 4. Some inputs may

require more than one card. The number of input data cards required varies from case

to case depending on the type of problem considered. Several compatibility condi—

tions exist among some of the data . If an incompatible relationship is encountered,

an error code will be printed and the execution terminated. A typical data setup for

running multiple cases is shown in Figure 5.
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Table 4. Input Description.

Data 1: FORMAT (15) (Main Program)

NCASE Number of cases to be run

Data 2, 3, and 4: FORMAT (20A4) (Subroutine DATA )

GG(20) Name, location, date, descrip-
tion of job, and remarks

Data 5: F ORMAT (2A4, 1015) (Subroutine DATA)

GG(2) Remarks

KREAD Control code for the definition
of nodal coordinates
= 0 the coordinates will be

defined automaticall
= 1 the coordinates will

read in

Data 6: FORMAT (2A4, 1015) (Subroutine DATA)

GG(2) Remarks

NS Number of surfaces considered

KSYMMY Symmetry condition between left—
and right—hand side of helicopter
= -1 if geomefry is antisymmetric

0 if geometry has no symmetry
= I if geometry is symmetric

KSYMMZ Symmetry condition between upper
and lower surfaces of helicopter
= — 1 if geometry is antisymmetric
= 0 if geometry has no symmetry
= 1 if geometry is symmetric

Data 7: FORMAT (2A4,1015) (Subroutine DATA)

GG(2) Remarks

NPYLON Pylon is considered for analysis
= 1 yes
= o n o

NBOOY 1 Fuselage nose section is considered for analysis
I yes

= O no
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Table 4. Input Description (Continued).

NBODY2 Fuselage midsection is considered
for analysis

1 yes
= 0 no

NBODY3 Fuselage tail section is considered
for analysis
= 1 yes
= 0 no

NVTAIL Vertical tail is considered for analysis
= 1 yes
= 0 no

NSHAFT Rotor shaft is considered for analysis
= 1 yes
= 0 no

NHUB Rotor hub is considered for analysis
= 1 yes
= 0 no

NSHANK Blade shank is considered for analysis
1 yes
0 no

NBLADE Rotor blade is considered for analysis
I yes

= 0 no

Data 8: FORMAT (2A4, 1015) (Subroutine DATA )

GG(2) Remarks

KPYL1 Number of elements in the x direction
of the mid—fuselage before the pylon

KPYL2 Number of elements in the x direction
of the mid—fuselage after the pylon

Data 9: FORMAT (2A4,7F8.3) (Subroutine DATA )
GG(2) Remarks
UMACH Freestream Mach number
OMEGA Rotor rotational speed (rpm)
AREA Reference area for evaluating

aerodynamic coefficient

28
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Table 4. Input Description (Continued).

Data 10: FORMAT (2A4,7F8.3) (Subroutine DATA)

GG(2) Remarks

ALFA Angle of attack
(degrees)

BETA Angle of sideslip
(degrees)

If NPYLON = 1, use Data 11; otherwise, skip.

Data 11: FORMAT (2A4,7F8.3) (Subroutine DATA)

GG(2) Remarks

XPYCTR

YPYCIR Coordinates of
py lon’s center

ZPYCTR

RXPYL

RYPYL Radii of
pylon section

RZPYL

If NVTA IL 1, use Data 12; otherwi se, skip.

Data 12: FORMAT (2A4,7F8.3) (Subroutine DATA)

GG(2 ) Remarks

VSPAN Span length of vertical tail

XLEZV x coordinate of vertica l tail leading edge

XTEZV x coordinate of vertical tail trailing edge

TANLEV Tangent of leading edge sweep angle

TANTEV Tangent of trailing edge sweep angle

TA UV Thickness ratio of vertical tail

ZPV Height of root chord of vertical tail with
respect to global Cartesian coordinate
system

29
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Table 4. Input Description (Continued).

If (NBODY 1 + NBODY2 + NBODY3)~~ 0, use DATA 13-16; otherwise, skip.
Data 13: FORMAT (2A4, 7F8.3) (Subroutine DATA)

GG (2) Remarks

XNOSE

XBDI
See Figure 6 7

XBD2

XTAIL

• Data 14: FORMAT (2A4,7F8 3) (Subroutine DATA)

-~~~~~ GG(2) Remarks

YNOSE 
-

- - 

YBD1
See Figure 6

YBD2

YTAIL

Data 15: FORMAT (2A4,7F8.3) (Subroutine DATA)
GG(2) Remarks

ZNOSE

ZBD1
See Figure 6

ZBD2

ZTAIL

Data 16: FORMAT (2A4,7F8,3) (Subroutine DATA)
GG(2) Remarks

RYBD 1

RZBDJ RodH of
RYBD2 fuselage section

RZBD2 See F gure 6
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Table 4. Input Description (Continued).

If NSHAFT 1, use Data 17; otherwise, skip.

Data 17: FORMAT (2A4,7F8.3) (Subroutine DATA)

GG(2) Remarks

RSHAFT Radius of rotor shaft

LSHAFT Length of rotor shaft

If NHUB = 1, use Data 18; otherwise, skip.

Data 18: FORMAT (2A4,7F8.3) (Subroutine DATA)

GG(2) Remarks

XHUBCR

YHUBCR Coordinates of hub center

ZHUBCR

RXHUB

RYHUB Radii of hub section

RZH UB

If NSHANK = 1, use Data 19; otherwise, skip.

Data 19: FORMAT (2A4,7F8.3) (Subroutine DATA)

GG(2) Remarks

RSHANK Radius of blade shank

LSHANI( Length of blade shank

If (NSHAFT + NIHUB + NSHANK + NBLADE) ~ 0, use Data 20-23; otherwise, skip.
Data 20: FORMAT (2A4,7F8.3) (Subroutine DATA)

GG(2) Remarks

RROTOR Blade tip radius

YCUT Blade root cutout
XBLE x coordinate of root chord

leading edge Reference blade at
azimuth angle of 90°XBT E x coordinate of root chord

trailing edge
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Table 4. Input Description (Continued).

TANBLE Tangent of leading edge sweep angle

TANBTE Tangent of trailing edge sweep angle

TAUBI Thickness ratio of blade airfoil

Data 21: FORMAT (2A4,7F8.3) (Subroutine DATA)

GG(2) Remarks

THET75 Blade collective pitch at three-quarter
radius

THET 1C Blade lateral cyclic pitch

THETIS Blade longitudinal cyclic pitch

CONiNG Blade Coning angle

AZIMUTH Blade azimuth angle (degrees)

Data 22: FORMAT (2A4,7F8.3) (Subroutine DATA)

GG(2) Remarks

RPITCH Collective pitch angle at blade
root (degrees)

TWiST Blade twist (degrees)

Data 23: FORMAT (2A4,1015) (Subroutine DATA)

GG(2 ) Remarks

I(BLADE Number of blades

I1WIST Defines blade twist distribution

Data 24: FORMAT (2A4, 1015) (Subroutine DATA )

GG(2 ) Remarks

NWAKPY Flow separation considered
for analysis
= 1 yes
= 0 no
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Table 4. Input Description (Continued).

NWAKHB Rotor hub wake is generated for analysis
= 1 yes
= 0 no

NWAK SK Blade shank wake is generated for analysis
= 1 yes
= 0 no

NWAK BL Rotor blade wake is generated tor analysis
= 1 yes
= 0 no

• if (NWAKHB + NWAKSK + NWAK BL)/0, use Data 25; otherwise, skip.

Data 25: FORMAT (2A4,l5,2F8.3) (Subroutine DATA)

GG(2) Remarks

N SPIRAL Number of elements along one rotor
wake spiral

SPIRAL Number of rotor wake spirals

UWAKE Induced rotor velocity = [i/2 C.1. c~R

If NWAKPY = 1 , use Data 26—27; otherwise, skip.

Data 26: FORMAT (2A4, 101 5) (Subroutine DATA)

GG(2) Remarks

N STAG Vortex layer from separation line
is considered for analysis
= 1 yes
= 0 no

NVORT Isolated vortex (branch wake) is
considered for analysis
= I yes
= 0 no

Data 27: FORMAT (2A4,7F8.3) (Subroutine DATA)

GG(2) Remarks

CSTAG Intensity of the vortex layer
from separation line

CVORT Intensity of the isolated vortex
(branch wake)
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Table 4. Input Description (Continued).

Data 28: FORMAT (2A4, 1015) (Subroutine DATA )

GG(2) Remarks

KPRINT(I) Output control code
l yes
0 no

= 1 specification of the problem
= 2 nodal numbering of surfaces and corner

nodal numbering of elements
= 3 Car tesian coordinates of the nodes
= 4 Cartesian coordinates of the centroids

of the element
I = 5 coefficient matrix AA

= 6 source integrals
= 7 velocity potential distributions

I = 8 perturbat ion velocity distributions
= 9 pressure coefficients

I = 10 lift and induced drag coefficients

If NBODY1 1, use Data 29; otherwise , skip.

Data 29: FORMAT (2A4, 1015) (Subroutine DATA )

GG(2) Remarks

NX(KS) Number of elements in x direction

NY(KS) Number of elements in y direct ion

KNSELE Define the variation of element size
= 0 define by input
= I uniform along x direction
= 2 quadratic along x direction

KNSSHP Defines nose shape

= 1;r  =

= 2 ;r  = R [ ~ J 1”~
= 3;r = R [ ~~J 1’4

KNSTYP Defines nose type
= 1 drcutar cross s ction
= 2 elliptical cross section
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Table 4. Input Description (Continued).

If NBODY2 = 1, use Data 30 otherwise, skip.

Data 30: FORMAT (2A4, 1015) (Subroutine DATA)

GG(2 ) Remarks

NX(K S) Number of elements in x direction

NY(KS) Number of elements in y direction

K BDELE Defines the variation of element size
= 0 define by input
= 1 uniform along x direction
= 2 quadratic along x direction

KBDSHP Defines the fuselage shape
= 1 cylindrical

KBDTY P Defines the fuselage type
= 1 circular cross section
= 2 elliptica l cross section

If NBODY3 = 1, use Data 31; otherwise, skip.

Data 31: FORMAT (2A4, 1015) (Subroutine DATA)

GG(2) Remarks

NX(KS) Number of elements in x direction

NY(KS) Number of elements in y direction

KTNELE Defines the variation of element size
= 0 define by input
= 1 uniform along x direction
= 2 quadratic along x direction

KTNSHP Defines aft-body shape

= 2;r = R [ ~~J
1/’

~

= 3;r = R [ ~~J 114

KTNTYP Defines aft -body type
= 1 circular cross section
= 2 elUptical cross section

35
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Table 4. Input Description (Continued).

If NPYLON = 1, use Data 32; otherwise, skip.

Data 32: FORMAT (2A4, 1015) (Subroutine DATA)

GG(2) Remarks

NX(KS) Number of elements in radial
direction

NY(KS) Number of elements in circumferential
direction

KPYELE Defines the variation of element size
= 0 define by input
= 1 uniform element distribution along

radial and circumferential direction
= 2 quadratic along radial direction

w ith uniform element distribution in
circumferentia l direction

KPYSHP Defines pylon shape
= 1 ellipt ical

K PYTYP Defines pylon type
= 1 elliptical

If NVTAIL = 1, use Data 33; otherwise , skip.

Data 33: FORMAT (2A4, 1015) (Subroutine DATA)

GG(2) Remarks

NX(KS) Number of elements in x direction

NY(KS) Number of elements in y direction

KVTELE Defines the variation of element size
= 0 define by input
= 1 uniform element distribution along

ax ial and spanwise direction
= 2 nonuniform (quadratic) element

distribution along axial and span—
wise direction

= 3 quadratic along spanwise direction
with uniform element distribution
in axia l direction

= 4 quadratic along axial direction
with uniform element distribution
in spanwise direction
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Table 4. Input Descr iption (Continued).

KVTSI-IP Defines vertical tail shape
= 1 circular biconvex airfoil

2

(c)
2 2 

[ x + x 1
2

2 T
max L 2 J

1/2

- 0

2 

- 2

2
~~max

= 2 define by following equation

= 

~RXTE :X LE)

XTE - XLE

= 3 define by following equation

Z =  ± (4
~~ ) (2 C ) ( ~L .

° 
~

XrE XLE

(i~~~~~~~X )  
F-d
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Table 4. Input Description (Continued).

KVTSHP (Cant.) where
c = chord length

X LE = x components of sectional
leading edge

XTE = x components of sectional
trailing edge

y = spanwise location of the section
S = half span

= ‘Umax (
~ 

11) (2 C0)

C0 = root chord

KVTTYP Define vertica l tail- type

If NSHAFT 1, use Data 34; otherwise, skip.

Data 34: FORMAT (2A4,1015) (Subroutine DATA)

GG(2 ) Remarks

NX(KS) Number of elements in shaft
direction

NY(KS) Number of elements in circum-
ferential direction

KSHELE Defines the variation of element size
= 0 define by input
= 1 uniform element distribution

KSHSHP Defines rotor shaft shape
= 1 cylindrical

KSHTYP Defines rotor shaft type
= 1 circular cross section
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Table 4. Input Description (Continued).

If NJHUB=1, use Data 35; otherwise, skip.

Data 35: FORMAT (2A4, 1015) (Subroutine DATA )

GG(2) Remarks

NX(K S) Number of elements in x direction

NY(KS) Number of elements in circumferential
direction

KHBELE Defines the variation of element size
= 0 define by input
= 1 uniform element distribution

KHBSHP Defines rotor hub shape
= 1 elliptica l

KHBTY P Defines rotor hub type
= 1 elliptica l

If NSHANK = 1, use Data 36; otherwise, skip.

Data 36: FORMAT (2A4, 1015) (Subroutine DATA)

GG(2) Remarks

NX(K S) Number of elements in shank direction

NY(K S) Number of elements in circumferential
direction

K SKELE Defines the variation of element size
= 0 define by input
= 1 uniform element distribution

KSKSHP Defines blade shank shape
= 1 cylindrical

KSK TYP Defines blade shank type
= 1 circular cross section

If NBLADE = 1, use Data 37; otherwise, skip.

Data 37: FORMAT (2A4,10I5) (Subroutine DATA)

GG(2) Remarks

NX(KS) Number of elements in x direction 
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Table 4. Input Description (Continued).

NY(KS) Number of elements in y direction

KBLELE Defines the variation of element size
= 0 define by input
= I uniform element distribution
= 2 nonuniform (quadratic) element

distribution

KBLSHP Defines rotor blade shape
= 1 circular biconvex airfoil

z = ± 0

2 

~~ax 

2 

- - 
X LE + X

TE]
2

2

1/2

ic ~ 2I — I  T

— ~ 2 J  
max

2 i~max

= 2 define by fol lowing equation

Z = ~~~ If x

~ k’~TE~~~ LE

(~ XTE XLE) ~~~~

= 3 define by following equation

Z = ±  (4 r) ( 2 C )

(- xTE~~
xLE) 

I7~ i }
— 
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Table 4. Input Description (Continued).

KBLSH P (Cont ) where
c = blade chord

XLE = x components of blade
leading edge

XTE = x components of blade
trai ling edge

r = radial location

R = rotor radius

¶ = (
~ 

J~) (2 C0)

C0 = blade root chord

KBLTYP Defines rotor blade type

If NPYLON = 1, use Data 38 39; otherwise, skip.
Data 38: FORMAT (10F8.3) (Subroutine COODPT)

HCSI(IX) Normalized x direction nodal line coordinates
[ Note that HCSI(IX) , IX = I, NXP is implied
with NXP denoting the number of nodal lines
along the x directionj

Data 39: FORMA T (10F8 3) (Subroutine COODPT)
HETA(IY) Normalized y direction nodal line coordinatesI Note that HETA( IY), = I, NYP s implied

with NW denoting the number of nodal lines
along the y dfrectionj

If NVTAIL = 1, use Data 40—41; otherwise, skip.

Data 40: FORMAT (10F8.3) (Subroutine COODPT)
HCSI(IX) NormaUzed x direction nodal line coordinates

[ Note that HCSI(lX), IX = 1, NXP is implied
with NXP denoting the number of nodal lines
along the x directionj

41 
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Table 4. Input Descript ion (Continued).

Data 41: FORMAT (10F8 .3) (Subroutine COODPT)

HETA(IY) Normalized y direction nodal line coordinates
I Note that HETA(IY), lY = 1, NYP is implied
with NYP denoting the number of nodal lines
along the y directionj

If NSHAFT = 1, use Data 42-43; otherwhe, skip. •

Data 42: FORMAT (10F8.3) (Subroutine COODPT)

HCSI(lX) Normalized x direction nodal line coordinates
[ Note that HCSI(IX), IX = ‘I, NXP is implied
with NXP denoting the number of nodal lines
along the x direction I

Data 43: FORMAT (1 0F8. 3) (Subroutine COODPT)

HETA(IY) Normalized y direction nodal line coordinates
I Note that HETA(IY), lY = 1, NYP is implied
with NYP denoting the number of nodal lines
along the y direction I

If NHUB = 1, use Data 44-45; otherwise, skip.

Data 44: FORMAT (10F8.3) (Subroutine COODPT)

HCSI(IX) Normalized x direction nodal line coordinates
( Note that HCSI(IX), IX = 1, NXP s implied
with NXP denoting the number of nodal lines
along the x direction I

Data 45: FORMAT (10F8.3) (Subroutine COODPT)

HETA(IY) Normalized y direction nodal line coordinates
[ Note that HETAOY), lY = 1, NYP is implied
with NYP denoting the number of nodal lines
along the y direction)

If NSI-IANI( = 1, use Data 46-47~ otherwise, skip.

Data 46: FORMAT (10F8.3) (Subroutine COODPT)

HCSI(lX) Normalized x direction nodal line coordinates
[ Note that HCSI(IX), IX 1, NXP is implied
with NXP denoting the number of nodal lines
along the x directioni

42
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Table 4. Input Description (Continued).

Data 47: FORMAT (10F8.3) (Subroutine COODPT)

HETA(IY) Normalized y direction nodal line coordinates
[Note that HETA(IY), IY = 1, NYP is implied
with NYP denoting the number of nodal lines
along the y direction]

If NBLADE = 1, use Data 48-49; otherwise, skip.

Data 48: FORMAT (10F8.3) (Subroutine COODPT)

HCSI(l X) Normalized x direction nodal line coordinates
[Note that HCSI(IX), IX = 1, NXP is implied
with NXP denoting the number of nodal lines
along the x direction]

Data 49: FORMAT (10F8.3) (Subroutine COODPT)

HETA(IY) Normalized y direction nodal line coordinates
[ Note that HETA(IY) , IY = 1, NYP is implied
with NYP denoting the number of nodal lines
along the y direction]

If KREAD = 1, use Data 50; otherwise, skip.

Data 50: FORMAT (3E12.4) (Subroutine COODPT)

XK (K ,I NODE) The nodal coordinates in global Cartesian system
[ Note that (XK (K,INODE), K = 1,3), I NODE = 1,
NNODE) is implied]

If NWAKPY = 1 and NSTAG = 1, use Data 51—54; otherwise, skip.

Data 51: FORMAT (3E12.4) (Subroutine COODPT)

YPP(K )

Data 52: FORMAT (3E12.4)
The separation wake nodal coordinates

YPM(K ) in global Cartesian system [ Note that
Data 53: FORMAT (3E12.4) K=1 ,3 is implied]

YMP(K)

Data 54: FORMAT (3E12 .4)

YMM(K)
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Table 4. Input Description (Concluded).

If NWAKPY = 1 and NVORT = 1, use Data 55—58; otherwise, skip.

Data 55: FORMAT (3E12.4) (Subroutine COEFF)

YPP(K )

Data 56: FORMAT (3E12 4)
The isolated vortex branch wake nodal

YPM(K) coordinates in global Cartesian system
[ Note that K 1 ,3 is implied]

Data 57: FORMAT (3E12.4)

YMP(K)

Data 58: FORMAT (3E12.4)

YMM(K)
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4.2 ERROR CODES

To insure proper data are read in and to minimize unnecessary computer

time, SHAPES contains several debugging sta tements at specified checkpoints. If an

inconsistency among input data or violation of the input specification is detected, an

error code will be printed and the computer run terminated. Table 5 summarizes

these error codes.

Table 5. Error Codes Summary.

Code Number Description

100 Mach number is greater than 1 (Present SOUSSA
is a subsonic program)

(DATA)
200 NS/(NPYLON + NVTAIL)*MULTY

+ (NBODY1 + NBODY2 +
(N BODY3)*MULT*MULTY

+ (NSHAFT*MULTY
+ (NHUB*MULT*MULTY*
+ KB1..ADE*(NSHANK + NBLADE*MULT )

(DATA)
- 300 Number of elements in the x direction of a sub-

surface exceeds the maximum permissible value . This
is limited by the storage capacity of the computer.
The user has the option of changing the value of
NXMAX and NYMAX defined in the main program.

(DATA)
400 Same as code number 300 except for the y direction.

(DATA )
500 Total number of elements required for analysis ex-

ceeds the maximum limit specified in the main
program.

(DATA)

IER IBM subroutine GELG provides error code
= 0 no error
= 1 no result is obtained because the number of

equations is less than 1 or the pivoting element
at any elimination step equals 0

= N warning is indicated because of a possible loss
of significant figures at elimination step N+1
where the pivoting element Is less than equal
to the specified tolerance times the magnitude
of the greatest element of matrix A

(DATA)
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SECTION 5

PROGRAM OUTPUT

In Program SHAPES several output options ore available and these are briefly

summarized here. The amount of output required to be printed out is controlled by

Data 28, described in Subsection 4.1. Among the information ovoilable is the specifi-

cation of the problem defined by the user and the basic geometric inputs to the problem,

i.e., overall dimensions and shapes used to model a helicopter configuration. In

addition, the nodal numbering of the aerodynamic breakup as well as the Cartesian

coordinate location of the nodal points and the centroid of each aerodynamic panel

can be requested. Furthermore, the coefficient matrix and source distribution can be

output. Also, the perturbation potential, velocity, and the pressure coefficient are

available as outputs. Finally, the lift and induced drag can be requested.
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SECTION 6

PROGRAM LISTING

SAMPLE CASE 1:

SINGLE—BLADE ROTOR

Data Input

- _-- - - - - -. _ -ft~~ I(PMUIS I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — —  _ - -u~ as •I I a _~~ _ . _ __  ______———--— _____a. • • . s • a S S I
a _ _~_~._~  — — _ - -  - -010CM 5.500 300.5))

0)$I —_
~- -- I.~~~ ~~~~~~~ - - — --  — — - _

33.50) 0.3)) S.PI0 1.1’) S.015 •.,11 .r.zmtu ._ —___..sei. — _.t.t~t - 3.IIt ..~~.v es .iss - - 

UPITCP 5.0)) 0.530
-~~~~~~~~~ I- — 3--—- - -   - -  -

*005 I S I I
1MII~ 5 2 5  -  - _  -

~~~l.1 I I I I S I I I I I
_*0I.. S 7 1 I I

—- ——-— a” — - - — — - - - - _ — -  -_ _ - -- - - -  _ - — - -

01155 • OP

1$. $ l~~ S UT. P 503. 8 ISMSCE. I N. 5 550a~~. * I SIS!. i ra.po.g. als . - _ _  a ~~._ s m. - s ~~~~ U I$V$C1 I N. iI—*m*~~. —i SINS!. - t 115T*$. - 1 
_nu .. ~~~~~~~~~~~~~~~~~~ .—.--- --- -- - - _ - — - - -.- -- . - -  - -_*_~~~~. 0•

Specifications of the Problem

F* Pm? os
5f. ?

5 0 • 5  -
-a~~

0t

01)010. 1
-*0~~1- I

1~OIM COF Y FU~~iSki~D lo DDC ~~~~~~~~~~
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X, Y, and Z Coordinates of the Nodes

t400E X Y Z

-
~~

-- - 2 •12t25 2.33~~~.7 t0 3 2.3 ~ — . 0b23 ie
1.- iE ~4*k8 2.~~30 ~0 — . 1’~9.1.
(
~. 0 0 c - 3 € . 3 ~,+c9

€ .1~~U 25 6.3~5, t9
.L 7 c I

~~3 6.3..- + L 9
e - 1.~~~ Ls~+8 o , 3 5s t-~

9 .i ~~) 2
•12~~25 9.7t~~ -~~ - — .01163

jj .k7~~03  9. I’L 3  2~ — . 0€ -23 ’.

13 t .00C(~ 12.~~~~~3
lie •i2~~ 5 .S4~~~~3..7~~~3 ~~~~~~~~ — .0€ 23 k
it i.i. ~.L i + b  12 . E 4 + f . 3  — .i~~ ki
1? 0 . 0 0 0 00  ~.L1.713t~7 -~.~~ .0 C L
15 •12u25 1~~,7~,3 E7

.k78C 3 1k.71~~L7 — .C 123 s+
~~~~~~~~ i!+ .7 13€ 7  — .1~ 9l44.

21 0 .6 000 0 1 6 . 2 t .~t i 3
.iZ~ 2~ ~6.2 t ~~~3 .011b3
.~- 7E ~~3 £6. .  L13 — .0623 ’,

2k 1.~ 6’446 16.-,..t’ ..t3
2~ 0 . 0 0 0 0 0  l7.1~~

)
~q1

.12t.25 i7 .~~~3~~i — .t~1l63
27 •L7 & 3  ~~~~~~~~~l..,64L& 8 ~~~~~~~~~2~ 0 . 0 0 0 0 0  17.~~0 ) 0 0  0 . 6 0 0 0 0

- .30 •1~~~~ ~~~~~~~~ -

• a731 0 t 7 .E )~~u
32 ~~~~~~~~~ ~~~~~~~~
3~ .11t~~

) 2 . 3 3 ) 0 0  — .032 6~31. •~~~b1o 2 . . 3) . . .  — .i. k9 1
3~ .1lf,~~ 6.3, . I- 9 — .aJ .?269
3t~ •1.6Mo h.3’ +t - 9
37 •11€~!0 9 . ? t) 2 0  — .03 2~ 9
3e - -.&.Fi 618 9. 7 t, ) 2 ~

•ilt3 L 12.~~..BE3
• le bøl c ~~~~~~~~
.1163 0 1’..713t7 — .032€9

- 42 - ..681ô l~ .713~~7•11I3( t6 . ...~~.3
.‘,Lt lb 16.2’i..tt. 3 — .11kq~I.~ .11~~30 l7.1c)~.1 — .032o9

- i.t .‘.€~~1& L7.1~ ) .1 — .1l~ 9i
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X, Y, and Z Coordinates of the Centroid of Aerodynamic Panels

EL6tl~ XPC YPC ZPC
1 .)1-a12 ~~~~~~~~ - .~~0 l
2 •2~~914. k .3’-2~~ • ,0 3 ~~°~
3 .77126 I. .3L2~~5 - .l3Cdi
4 ~~~~~~~ 8.~~~ 71+ 5 ~~~~~~~~~
5 .23914. ~L~~. 7L5 • .336q~
b •771~~t 8.~~!~i’~~5 - .130~
7 ~~~~~~~ 1t.t~-.3a7 - .u0~

-
~~1

8 •2~~911s 11.1~~337 - .~~ 3€ ~Y~
- .9  .7 ,126 11.1~..3 37 — . 13C .~7
10 ~~~~~~ l3.63~~1~ - .~~ 05~ 1
11 .2991k. l3.t. -’C l,a .~~3E-~ 8
12 .771~~€ 13. I -±t - i~ - .13u.r
13 •0i— ~~~ ~~~~~~~ .U0~~~i14 .2Y914 15. L~~ 7 E 5  •. 3€ ~~15 .7d1~~f. 15. ’-C 7~ 5 - . l3Z c i
16 •~~~~ 1~ lo.726 2 .~~Li~1

•29 91ie 16.7?CJ2 - .03 € .~
18 .77126 t6 . 26 2 - ,j .3~~ &7
19 .05 9 t3  j 7,~~L5 2 ~3 ~~~~~~~.2 97 L~1 17.3a + !2 ~ 

_ .L. 14€ ...
(

21 •77~~~3 17 .3&,’52 0 - .137’.’-22 .~~5~~1S ~~~~~~~~ - .~~1~~34
23 .2922 i. 4 .3 .2 3 5  - .07!~~21. .7 1~633 L+.3’ .2~~5 - .15716
25 .a~~ 815 f’ .C~- 7— 5  - .i)163~26 .29224  8. 1E? . . 5 _

~~~73~~27 .7~~6~~3 8 . 0 E 7~~5 - .1~~71E
28 ..R.8i~ 11.15337 - .~~lc~3L~
29 •2922 1. - 1i.-1-~’3~s-7- -- ‘--.~ -7.~~ O
3~i .766-3 3 11.1~~3!? - .15716
31. .0 5815 13.b3010 — .01€~34
32 •2 9 2~~4 13.63i~~0 - .‘ 7.3~ a.
33 .7i~ 633 13. * - l ~1~ - .1~~~7if ~34 .U581~ 15.4!~7E5 -.~.l63~35 .2322 1. 15.- L. 87€ , 5 - .07180
36 •~~~~b 3  15. 1~67 f 5 - .15716
37 •~~~815 16.726C2 • .J163’
38 .2C,221. ib.776t 2 - .~~736~.39 • 7 t 6 - 3 16 ,72602 - .15 ,l b
4J •0 5 8~~~ 1?.3’~520 • .J i371

-4 1 .29397 i7.3.~i2~ - ,i. 6’.59
42 •7 b 7 !€  t7.3’.~~2O _ .i5u~~c~
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Nodal Numbering for Surfaces

—iGL S~~RUr~~~~~~~~~_ 24——- - -__ _ _____

j 5 .  9 $~~ I? ~ I ~ 52 6 iC 14 1) 22 26 36
S 12 16 20 24 28 32

FOR S URrACE 25 

t 5 9 13 17 21 25 2933 ~J4~~ 3 7 _  33 - - _14. -44. - ~•5~_ -3334 36 38 .0 ‘-2 ea. 
~~—4—-—-- 4 - .2 - -  16 - - Z~~ z.. 26- - 32

Nodal Numbering for Elements

- -11~~M ~~~~~~~ — t— . 

- - _ 3 ~~~~~~~~~~~~ -~~ — - -  - I--
2 7 ~ 6 7
3~~~~~~~

3.~ 6 ~——4--—--3.t- -------7__ _ _  13.- — ---a~ -6 12 8 1~ 7
— - --7 14- -—- 3.4 .-_ 13 -

8 15 11 1’. i.~- —9 -- -—~-e- --- -12- - 15 -
10 18 1~. 17 13

- - — 1 3 —  - - -L 9—---.—~~5. — - 14 - - - - - 1 .4 .—-
12 2i 16 19 15

—13.-- - - - 2 2 —  - - -1.-S -  17-
1~ 23 19 2! lB

— 1 . 5 -  - - 2 4-- -- - - 23. - - - 2-3 19-
16 26 22 ‘5 21

- -—-~ Z——-2 3- __ 23---— —- _ _
~~~~~~18 76 24 27 23

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~5 -Z~ 31 27 2 0  21
- 

,,  
-

22 33 3~ 1 5
23 34 16 33 35
24 8 34 36

26 36 32 35 37
‘4 ~~43-

28 3 7 35 9 13
_Zt . -__.-3. 44_ __ -2? _ 3~~3* 12 15 38

7—
32 46 ~2 59 14

34 41 ~3 17 21
-
~~~ ‘-2 - -‘- —1 _

~_3_
36 2~ 2’. .2 

-_ 

~ 3- - ~1- - 31. -
3~ .1. .6 ‘3 .1

—3.9_—--_ -_ s- .----——za.-_ - — .4_—-_...6 -
I.e ~.5 .

~~ 25 2,
—_-- ‘.-1----—--_.--II__. ___ 33_-_ - _ 4_5 — -

42 
~~ ~2 - ó  St
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The Distribution of the Source

T Hj S  PA1~E IS BESI~ QUALI TY ?RAC~ 1c~ jj~~COZY !UP2~ISHF. D TO DDC ~~ —

1,10 U)S1sIIUIIISI Of 1011011 
-

ro. SLISWU&CL 24 -

— .0’.b$)~S.1. — .OI~bII.J$ - .30.11.5505 — .U.?It ’ I) .3IS1 2~.5Z .IAY3NI$ l ..*55~5(40)

..flh,4U..1—_ ..‘.USiLI$I _. ..A O.1IS1t -- - ..II OSU,$1 - ..)1. I.,sE*33 - ..UIl1j~ I~ — .5jJ$II S&—

.4.OIIIE.* .flI3a.o1 .126.3(541 .10.611551 .176,1-s I)  .IIIISI.Sl .ISlSN~ II

I,. suS *i~~L a _  ____  - - —  - - —  - -  - — - — — - - — - - —  - - -—  - — 

•.t.U 65.01 — .1.19013.0) — .1fII)~.d l — .leao7C.L) ..tISo S~.0z •,ZU.U.Sl — .117111.0)

— .o0011uIs - s.5PS0S1 , lI ,.I41t7?Il3 ,.103365151 =.1eUIE.Ia ,.IISISESSZ.__,.I?11I1.1I _

.136161*1* ..)6Ib1..I.1. •a1)5bisIl .111195*05 •*IIS a~.I3 .015111*11 .US4N•SI

The Distribution of the Ve locity Potential

1,10 U1&IUI*1t* SI t ilt VILOCITI PQUIfi Iu.

— k. -’~~ ’—~~~’~~ • 24 — - — - — -—_—_ _  _______ — — -  - - —  - — -  — ________________—

.472.15.11 .Il I)oI.i. 1 .13521t. . I  .31.3Iej*II 
— 

.11123.51) .$Ul11•$I .0.OIIL.St

• 111145.51 - •i I .$.75 5)2 .I111251$l .1t 4 ..$1I$1- - - -  .10*471 501 .1311535)2 —_—-_ .IIOS0 ) 4$

.11117(111 .10111.I.S3 •I71701.I3 .I1C&tl •Ii •I116t_.I.J .1SIf3t,~ 1 .115111*1)

IN 4411.311011C( a.

• .111671.62 .10114 1 .40  . O0.41.~~Z .4 Z76~ 411 .8Ie3~ *62 .11561153* .571753*15

.4.61111162—... .. —_.bII.-0..-Ia51 —_ •11131s i51 .SJ1l?t.Il— - -.3..$1S 111 • .UIISC.S$——-—.IIIIM*4I———
— 

•.2l4.: .4) .Y(l1 15.17 .$~t0lz.tl ..7* 111.SII  — .i )957(,oI .111115.15
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Pressure Distribution 

— —— _______ ________ —

IN 11111111111 III 
-

— -- .511145.11 -.111131163—— —4*1551511--— —.11U11064) — -.111316.41 - - - --.

•.$116I1•61 .11tUL .I$ — .211341.51 — .I*.SIU.I~ — .91152-ill — .111.51.91 — .11811.11

-- .11633(.I1——--.Uj 741~ I$— - - — .111561*11- - .8011)1*11 —.13352-551 - .1171111l1 -

IN SUIII3.F*CC a. -

•lZl19 (.$~~~~~~~_.)l11bL.5g .  .1122.1.41- - - .53)111111 - - - - --.591611*.1 •511621111- _.-— -.1*11lj*91-- — —

.53.57111) .133565 .45 .1)7335. .. .103)11.11 •t7U? ~.SS .5*1111*51 .111101—N

•.l11)91.15_ . - ..JIlI8L *i5 _ ..I.6ls15II5 ..I993.E~ I9 .41162-555 ..7914.l1l1I_ ~~~~ ‘UIIl—~~-—

;pAG~E IS BES T T~ 1TT~~~~-~ 
-
~
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SAMPLE CAS E 2:

XH-51A HELICOPTER ROTOR

Data Input

5551549 55151$
515 55355 5151 11911*7th
P1111 SL~~$I 55.111171 * 9070*
11t*0 I
• I S I

l _ I 1 l  I I I I I
5.. I S
55519 - 13151 - 315.507
11.5* 1.111 1.111

- 5S111 —- - 
*T~.3I$ 1.11$ 1.111 0.19$ I II) 9. 9)9 .951

151131 5.11$ 5.9)5 I SIS 5.959 19.511
- -  -

*53511 I *I- UIl1F~~~~~ 
- s  t - - -

190553 II 1.515 19.115
— 

~~~1I
1————— 1- 

~~~~ ~
—3 - - 1 S * 0 1 

- I I —

US$591 5 5 5 4 1

1*7*

1535WU 511 -

.0 •. 9 wI- 1 UtUfltVSC1’~~~i UY’~~~~S *RI311’ l 191115. 1 - 1515115 ’ 1
U’ 1 N3• I 31’ 1 III . 53 5951S1• I Nt. 1$ *119111’ 1 *11111. 1. *515111.

— -3 $• - --7 5T~~ 
- 5 IV. 9 551. 51 599571. 1 ItS IS 151911%’ 1 *I1915 I *515153’

U. 9 5 5 1  5 Sf. 5 5*5. 53 IVSCI. 1 1 5 5 5 3 1 1 1) 1 1%. -5 *1*511. 1 *51*115’
I - 1 5 . 3~~U1~ 511 9~~0111 31 - 09’N*’ 

-- S ITS III USS*59S $ 51151$’ - 1 *517111’
II. I 55. 5 55. 5 555. 55 01111. S Nt. *11 *55153. .8 *51111. 0 *5.5111. *59. P ,.. I .11 $ 51jl - - i$—t9P*CIT -t 55* ill *551111 t *5I11* t— *5.1151 ’
05. I UI’ I 511 5 N0V~ 1S UP*Ct~ S NT. III 11191115 —5 559511. 3 1507111. *

55195.

!
-_ __SS1.-11, - - - -  - ----- - - - -  - - -  - - - - -
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Specifications of the Problem

FOR R A PT 24
NX= 5

I

FOo~ F A R T  25
NX= 5
NY= ~

FO R FART 27
NX= ~
NY= ~

FCR RA PT 28
NX= ~
NY= ~

FOR RA FT 30
NX= ~

FOR RA PT 31
NX= t

FO R F A R T  33
NX= ~
N Y ~ ~

F Cr~ RA PT 34
M X  ~
NY S

KS Y I I f r Y =  0
K 5 YM ~ Z: 0
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X, ‘1, and Z Coordinates of the Nodes

4061. 2 9 2

— 
I U . O U U O I  ~~~~~~ W. VOtOT
2 .04335 7 .33000 — .00386

- - .17300 - 2.U950 — - . 01758 - - -

4 . 38 75 1  2 . 3 33CC — . C4128
.55 87 ?.3~T0UQ ~~- .1a3og

b 1.0641.6 2 . 3 3 0 0 )  — .1991.1
1~~~~~r øf0uw 7 rticu u.0t~~ 0
6 .04335 .79120 — .00 388

- - - — 9 t300 - -  7~ T91~~~~~~~~ ~ 6152 -

50 .38781 7.75120 — . 04721
16 - -  .6I~ 6T 7 79tfl~~~~ - . 10329
12 1.061143 7.19120 •.1991.1
13 ~. U J c z ~a 12 .J363C 4 .0 )0] ’ ]
14 .04 335 12.0 36 6 0 — .00388

• ut 1T 0U11 ~~. 0175T -

16 .38761 12.03860 — .04123
IT .b5~~5T 1~~.U-3555 —71U31T~~~16 1.061s4$ 12 .03860 — .199111
I~ U . IU U UO  L~~. U T C O U  U.UIUUU
20 .04335 15.07260 — .00366
si •i l3uu  x5..1~ ou — . uilS e
22 .3676t  15 .07230 — .04726
13 .08557 LW IT?5U .10309
24 1.061148 15.07280 — .19941
t* 0.00050 1b.5l3~~5 0 .0 1 0 0 0

2* .04 335 66 .69328  — .00368
— — iT ~ IT ~uo 5~- 6~ 3zu ~~TU15 2

28 .33186 65 .39323  — .54128
2~~~ .~61UT 16.593ZU .1ff305
30 1.061143 16.69320 — .199111
s1 5T.suyyu Ir.7u005 O .uaOv u -

32 .34258 t7.S60~ 0 — .06193
- - - 81 - - .17032 - 1T~5U5 - .0119w - -

31. .31321 17.50000 — .07179
- - 25 .6612T L7~~0025 - — 

~.12TI2 
- -

36 6 .0 6 4 4 6  1 ? . ; C* ~~o — . 19941
37~~~~~~~*9,13T~~~ z.2fl5 8 - .0520,
26 .16753 2 . 3 3 0 3 3  — .01.823
35 .37 562 2 .33001 - - — • 09332 -

4.0 .67567 2 .33000 — .1521!
-— 

~~ 116 - - .14181 — r.7’512’O ~~~~
-

42 .16763 7.79120 — .04623
93 . 3 73 5 2  1 .79120  — .095!)

44 .67 0.57 7.79120 — .1521!
- i2~o-3t

--------- — .-C1207-
96 .16 79,3 12 .03 560 — .04623
T 3 1 3 12 03381 - - - ._09817 -

40 .61567 12 .03660 — .15210
5~ .1*101 1.,.uTcoy ..i287
50 .16163 65.4)7286 — .64623

— — sr- ~~311fl ~~~r3~ 8T280 - .0933t -

52 .6706? 65.072 30 — .15215
• 0~ 101 15; 393 tZ,7 --

!1 .1.6753 1.6.39320 — .64623
~~ ..) j ’O5~ 1*.3~~1~~I .9Th31
56 .67651 16.89328 — .1521!

— - - 51 -2. 31200 .
55 —2.33000 .04335 — .0033 5
5t ‘2.336 00~~~~~ I ?3t . • 01730— -- -

60 —2.33000 .38j61 — .04128
êi l.~~.,*u, .~~.,$, • •
62 — 2 . 3 3 080 1.06448 — .1994 1

— t3 ? ?0t21~~~~~~~ 0C3t1 T. C3003
64 —1.79 120 .04335 — .00386

- - — - - -es--------7.-?-mo ~~t1’313 ‘. u~1Ie
66 —7.79120 .38781 — .04723
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- -

u7 7.r,~ 24) .uoO.r  .i,Ju,
38 —7 .79 1 20  1.06448 — .199111

3~~~~~t t403850~~~~~~.G00U 3.83000 -

70 —1. 2 .03 66 0  .01.335 — .0 0 3 36
71 -12 03000 • 1(3115 ‘01733 -- -

72 —12.03660 .36781 — .04726
13 12 . U 3 C 5 W  • DC~~57 .15351
11. — 1 2 . 0 3 6 6 0  1.061.1.8 — .1991.1

5- -1 01250 .00000~~~ 0~ U00C0~~ 
-

76 —1 5.0 12 0 0 .01.335 — .0036 8
- 17- -11.3 80~~~~~~~.1731t ~~~~.t1730 -

78 —1. 11.072 3 0  .38 781  — .0 1 .7 28
(‘8 -13 77511 .b~~~Dr T1.11311’8
30 — 1 5 . 0 7 2 5 0  1.061.1.8 — .1991.1
et —1 6 .593 2 1 .001 t 2.003 06
€2 —14 .691 20 .00 .3 35 — .0 0 3 1 . 8
*3 -t6.69120 ~~ .I7’310 .111.750 -

e’ — 16 .5 9320  .3 1731.  — . 04 72€
7~~~~~1155 320 ~~~~~~ —~ T03u ’2
~6 — 1 . 6 .8 9 3 2 3  1 .2644 8  — . 1950.1

- 37 •17 5 0 0 0 T  .00000 0. 00002 -

*6 —1 7 .50000 .0i.2~ 6 — .00751 
.iruoz ~~ - .rno r

90 — 17.50013 .3832 1 — • C1l7~
1t ~~~~~~~~T 1511~~~~~~~~~~~~~~~ 30t2T — 1?73T
92 —1.7 .50000 1.06.46 — .1.9941

- - sr— ~o~
- so ——— . 54031 --  - ~ oi-2-ol -

9’. — 2 . 3 3 0 0 0  .16 763 — .04123
- -  5 5 - -  ~r 33t3T .3786Z  - .09607-~ 

-

~6 — 2 . 3 3 0 0 0  .6766? — - t !2i!
--  9T~~~~~~~ T.75 020 ~~ 0)1B1 —701257 -

98 —7. 79120 •t&763 — .01.523
- - 99 -7.79i2T~~~ .37332 - .396311 -

100 — 7 . 7 912 0  .676o7 — .1521!

101 — 12 . 03 8 8 0  
— — .11207 -

162 — 12 . 0 35 6 0  16763 — . 01 . 32 3

10r 1T77U1550 .o,ub~ — .0ss~~1(4 —1.2 .0 3 58 0 .67667 — .15215
—V0r- -15.0T215- .0~~I61 ~~~UlZU1

106 — 15. 0 72 63  .16763 — .0 1.323
18T~~~~1S ua’~~,u .578b~ .0’8IJi
1(6 15.07280 .67667 — .15215
109 —15.89329 .04161. — .01 .207
110 —16.69320 .16763 — .04623
111 ~i6.893fl .376oc •.00632~~~~
112 —16.69320 .6766? — .1521!
itO ~ i00. uy 2 .3 ,03 u 0 .u u ~~~u
114 — .04335 — 2 . 3 3 0 0 0  — . 00386
1I ~~ . l ( S I P J  C . 3 3 U U U  — .u i73~
11* — .38761 -2 . 3 300 0  — .04726_ ttl - . 8S3*7 .2T3 30 G -i10359 — - -

128 —1.06446 —2.33000 — .19941
- .0f UDY • • (‘8125 1 02020

120 — .043 35 —7.7 9120 — .00308
lci ~~ I(3UN V . t ’ h 1~~5 .U1(~~0 ——

102 — .3 6781 —7 .79120 — .64726

~~~1t3 -.56587- ~ 7 ?9ic0 - It10 q
121. —1 .361.1.8 —7.79120 — .19941

- - 123 - - - .880G —1Z~ U311 - - 0.00000 -

126 — .0*335 —12.03050 — .00388
I T1t0~~~

-
~tiw ~o 30

126 — .38781 —12 .03860 — .01.723
- 125- - •.35’87 •U.53!t1 — .13359
130 —1.0641.8 —12 .03888 — .1991.1
131 

-- --.3 3120 - —15.3TtS~~ 
- - 9;0002 0 -

132 — .3433 5 — 15 .0 7 230 — .003 88
133 . 1 t 3 5 5  ~1.3 I( ~~55 .U1 . r~~0 —

131. — .36761 —15. 07260 — .04723
- - - 135 ~~~- . 8S’!Il’ -i~ 701t51 .11309 - -

136 — 1 .0 61 1 1 . 8  — 1 5. 3 7 26 0  — .19941

137 - .50305- a15~~$93~~ S 0. 395U~~~~~~~
128 .04335 —16 .0932 0 — .00 386
IJ’8 . I T 3 U U  — 1 5 . 5 ’ 8 5~~U ~~.5 1(~~ C
140 — .3*701. —1 6.39320 — .01.726
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—~-~ -~~~- ---‘—‘-~~~~~~~~~~~~~~~~ ———

-- - 1h~f~~~~~~ 33587- 5 r ~~~~~~71a~52q~~~~
142 — 1.061148 —1.3. 89320 — .19941 

—70300) ~17.50000 270 0 0 0 C  - —

1114 — .04255 —1. 7 .50000 — .00191
11.5 — .lTi 3~ 1.~~~~,~J.I1 .UT9I’8C
11.6 — .38321. —17. 50030 — .07179
t107_ — ;6a

_
I z7~ ~1r ~~T0T~~~~~ .12702~~~148 —1 .06446 — 17 .50000 — .19941

TE9~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~150 .16763 — 2 . 3 3 0 0 0  — .61.623
15% . 3 f 5 f l~~ ~~.-~~3 U U u  — .
152 — .67667 — 2 . 3 3 0 0 0  — .1.521!
153~~~~~~ .0~T51 , l _ .,,i Zu .UIZUO
1!’. — .16763 —7.75120 — .04123
1 3~~~~~~~~~~~ 2T5 6~Z —1.99130 .09332
156 — .61667 —7 .79120 — .15215
151 .U1.l51 13.U$8513 — .O lZOt
156 — .16 733 —12.03600 — .0462 3
159 .39 T53 1.Z.53500 — 13953!
180 — .67667 —1.2.03860 — .1521!

~~~151 • .g~~1fl ~~~~t s .oo -isu .g1.2U7 -

182 — .16763 — 15 .0 7260  — .04623
I~~1 .JTSbd 1* .J1355  .59S4? -

164 — .67667 —15.0 7260  — .15213
- T95 -70 1 51~~~ r6;69sou ~~. 0029T

136 — .16763 —15 .89320 — .04323
t67 3T862~~~t 6 I~10U~~~~ . 59632
166 — .61667 .16.09320 — .15215
2E~~~~~~270T110o — .82 000 5.00007
170 2 .33000 — .01.335 — .00368

~~~~L7r 2.33ua0 — .1730a~~~~~— .01753 - - -

172 2.33f ~G3 — .38 731 — . 64723
- -  

~1T3~~ 
-- 2 . 333 02  ~~.655ó 7-~~~~~.1030 9

174 2.33200 —1.0641.6 — .199111
175 7.7912) — . 0 0 0 0 0  0 . 0 0 0 0 0
176 7.79123 — .04335  — . 00388
17? ~~~~~r .L? o- -— --~r173r- —

176 7.7 91 2 0  — . 367 61  — .6 47 23

tT~~~~~ 7.76 121~~~~~ .b1! 17 ~~ 10O0O -

120 7.79120 —1.05448 — .1.99111
151 1Z.~D3630 — .~~~.0l. I. 9.uuu0l
132 1 2 . 0 368 0  — . 043 3 5  — .0 0 3 6 o

t83
_ 
t?. 3388 - ;t 31O -~~3t730~~~~

134 12.33600 — .36701 — .04723

~~ 181 j2 O33G~~~~~~~.883u7 - .10359
106 12.33383 —1.06448 — .19941

~87 15. 012.0 . Oj O u u  0.98900
166 15.07250 — .03.335 — . 0 0 30 6
tI9 t3~0?28t -i1T300 ~ .ttt5t
1°0 15.37261 — .3 6781 — .64721

—x1t----—t11~. 0 S f ~~~~~ .0653?~~~~~~ !G32~
192 15 . 0 7 26 0  — 1 . 0 64 1 .8  — .1.9941

1.3 i8. s’. 3~~9 .30.us U.wv0uu
19’ 16.89320 — .01.335 — .00366

- - 095- ~~~3~fl3 121~ F ’70175 I -

156 16.69320 — .38761 — .06723
-— 117-~—1e~~8932t~~~~ - • 05~ S T  - . 153 C0

1C6 16.89320 —1 .06446 — .19941
143 17.330*5 — .4 ) C C C Q  0.8*80.
200 17 .5000 0  — .0 4258 .00792

—Ztl  t7~.345tt - .17032 — .33113
202 11.58000 — .3 6321  — .07175

283 t7.5OtU~~~ ‘s*6127
2 4  17.10000 —1 .0141.8 — .19941

— .5*16%
203 2 .23 0 00  — .16163 — .04123

- -  ?I7~~~~ 2703aI-I - .31862 -i3931t
206 2 . 3 36 0 1  -. .* 79,67 .13211

-- 285- 7.7~
- i~

-t ~~~t i  0~~~~~~~~.OtZ9? -
210 7.79120 — .13763 — .04323
lot 1.r,i~u - .3(0DC ~~~~~~~~~~~~~
21.2 7.79120 — .67667 — .1521!

- 213- - —-12 3e63 -------.flI ~~~~~~~
--.tt 2*7--- -

213. 12 .03880 — .16763 — .04323
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- -

-- 215 1t.3O155-~~~~~4730r - .09337
2~~ 12.Q3~~l0 — .67647 — .1521!

—— 21? .~ T~O2’ ~~~. Jo~~,i
218 10 .0 77 0 )  .16733 — . 04 62 3
229-- OS i OT?61 371 e2—-—-~-. 0903Z~~
220 11.0125) — .67667 — .1521!

-- 221 - 10.6032 3 - 

~ .3’1r1 — .012QT - -

22! 14.6,323 — .16763 — .09623
— 0~~3 1h.S’8TZ J 37560 .U’8330 — 

~9321 
- 

.6 T6 &7 — .1521!
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F ——- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-- - -— - - - - —- - --

X, Y, and Z Coordinates of the Centroid of Aerodynamic Panels

1 .02167 5.06060 — .0019’
2~~~~71U&i7 5 30511~~~~- . ~~~ f-S3 .26 01.1 5.06060 — .03242

.53604 3~0605 5 - - .o-7TIr
5 .67317 5.06060 — .15125
6 70ZtE~~~~~~011uu - . 0Ui~~..
7 .10617 9.51500 — .010 73

-- 8~~ 2 3 0  9 91511 - .0324t --

9 .53684  9 . 3150 0  — .075 17
- 10 ;8T51F~ T.3159U~~~~~. 13125

11 .0210.7 13.55580 — .00194
12 .1061? 13.55560 — .01.073
13 .2804 1 13.35360 — .33242

~~~t9 .33*84 i5.5,585~~~~.ur, i7
15 .67517 1 .3 . 5 5 5 6 0  — .15125
11 .-uzi~ 7 15. *uiuu .UU1’8~ 

—

17 .10617 15.98300 — .01073
18 .CUU*L 11.983011 .OU.?
19 .53684 15.98300 — . 075 1?
20 .p7,i7- iS.96380 — .iIi2S
21 .0211.8 17.19660 — .00296
03 • 111731 1r.1.’8O U —
23 .27839 17.19660 — . 04213
CS .534.5* 1t.i’8SOU . 115(4 .S
25 .8740 3 17.19650 — .15736
25 .5U’8l S .u b u o O  .uwo u..
27 .10472 5.06060 — .02915
25- .orj xO 3.uoua u • .u r io l
29 .52765 5.06060 — .12423
3. •~~~u~~6 !.*~~u~ u
31 .02091  9.91500 — .066 (0.
3? ;tO; W 01335-~~ • u~ 9 iS
33 .27313 9.91500 — .07127
18 - -

35 .8705 8 9.91500 — .17570
Os .93U~~1 15.)~ 55~ ~~~~~~~
37 .10472 13.5558 0 — .029 13
36 .2731r- 13.3 30~~~~~.271.27~~ 

-

39 .527(5 13.54580 — .12423
40 .67-703 13.535!: — iisn ~-81 .52091 15.96350 — .003 08
62 73 UWT3 IT TO 031111 — . 1131117
43 .27313 15.96300 — .07127

• 527 50706810
95 .07658 15.38330 — .17576

- - . 02110 17. 12660 — .ruwul
47 .10559 17.19660 — .021.5!

~~~~%3 .0TS55 1r.1.8b~~U .1151 5
49 .52994 17.i9660 — .11.197
st ;iiryt 1r.i,65T ~~~~T16!U
51 — 5.0 606 0 .02167 — .0019’ .

- - - 3V~~~5%0506 I .3061 T - . 01077
53 —5.09,060 .28041 — .03242

.55 4.uu~,ou .7305* — .51717
55 —5 .08060 .8751.7 — .15125
56 4.93563 Tfl157 - .Out w
57 — 9. 9 1500 .10517 — .01073

• 
- - 06 ’0. 01000 726 0~r~~~~~~113207- -

59 —9.91500 .53688 — .015 17
55 11.’8170U .5F51f ~~.171.07
61 —1 3.555 60 .0216? — .00198- 

- 
- - S2 ’X3~ 55510 .U8t 7 - -~ 0187T

• 63 13.5058C .204)41 — .0320.2
-- 89 -i1. 55360 .5O*os~~~~~;o,,ir

65 —13 .55560 .8751? — .15125
05 13. 8I~311U .50151 — .uu’~67 — 1 5 . 9 8 3 0 0  .10817 — .01073

- -

69 — 15.98300 .53684 — • 07517
7U~ T3~ 96100 .67517 - .13125
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— _

11 —17.19660 .02148 — .00296
1i ~~~~1.1.965g .15131 .513 J9
73 —17.19650 .27839 - .011213
T0~~177i,s~

g- 
~~~~~~ .U5T~~*75 —17. 19660 .37803 — .15736- - - m~~~c o€u so— . 00001 003W

77 —5.03050 •13472 — .029 10
78 —5.06060 .27313 — .07127
79 —5.0606 0 .32765 — .121.23

- 60 - —9 .063* 0 -- .57330 - - .17573
81 —9.915~~. . J 2 0 9 1  — .C~~6C 0.
6? —1. 9 1500 0977~~~- .029 15
83 —9.91500 .Z’3t3 — .571.27

85 — 9 .91500 .6’050 — .1757 3
86 -1O. 5~0!0~~— .32091 — .005 111.
8? —1 3 .55580 .1.0472 — .029 15- 8r--13 5553~~~ .2 31.3 - - .
89 13.555e0 .52765 — .12423

— 
‘8L~~~ 17. 75554  .sr~.’~ s -.~~r~ rw
91 — 15.98300 .02091 — .306 01.

- -  3~~~-15~ ~~~~~~~ 
--  ; t04?7- - 029!!

93 — 1 5. 9 6300  .273 13 — .07 127
-- -.

95 —15.9 *300 .37058 — .17578
g o ii j  — . u u~~u~~97 —17 .196~ o .1.0559 -.32455

t$~~ I?-~ 1.986* • 2T1.95 — -~ 0315$—
99 —17.19660 .52998 - .11197

t01 -fl719860 .87113 ~~.1.$9bs
101 — .02167 —5. 06060  — .00194
182 — .iy,i 7~~~~5.,50o 0 — .61,71
103 — .2304.1 —5.060 60 — .0321.2
104 -

105 — .87517 — 5 . 06 0 6 0  — .15125
1.06 - — .02157 —9.91!00 - . 00194
101 — .1081.7 — 9 . 9 1 50 0  — .01073
101 0 8 1  5~~~~- . r  

~32 to
109 — .533.64 —5.91500 — .075 1?
110 — .87’17- ~~5.915 — .1SI25
111 — .0213. 7 —23.55580 — .00194
112~ -. I0!L7-~ tO.5ffS 0~~~~~ .U1073
1.13 — .28j 81 —13.5556~ — .032 42
110 — .5~ o05 13.)SSO U •.0r5~1(
115 — .87517 — 13.55580 — .1512!
111 - - 

~~ 0?X~1~~ t5~9,O.3 - .321W
117 — .16817 —1 5.96300 — .010 73
U5- - - .08m--- z5.90305 .63043
119 — .5 3664 —15. 98300 — .010 17
1.05 — .sr ~ i7 111.’5 0 305 ~~~~~~~121 — .0213.8 —1 7. 19660 — .00296
£02 • 1r133~~ !7-.09559 — .uil3 1.
123 — .27859 —17.19660 — .04213
[ V. -;~~0~~~~ rr.i~ sss — .5571.3.
125 — .87403 —1 7.1966 4) — .15738

~I0b . U CU~f 1  ‘-7.5550 5 — .5 5 0 5*
1.21 — .104 72 —5.06060 — .02915
12r .27313 -0~fl0* *~~~~ 7073Z7
129 — .52 165 — 5.0 6 06 0 — .12823
t35- ~~~~~~~~~~~ 1.5~1W060~~~~~~17573
131 — . 02 3 91  — 9.91530  — .0C6 6 9
130 — .15073 ‘8.’8i6 U 5  • .5 c71~133 — .273 13 —9.91500 — .07127
~~~~~~~~~~~~~~~~ 143t550 .t~wz3
135 — .0 7056 —9 .915 80 — .17576
035 ~~~~~~ .0 Z 3 9 1  ij..,. SI~~~~~ 0UItt
1.37 — .101.?! —13 .35586 — .02915
130 .0T513 I3.55501 ‘- .6(137
139 — .12765 — 13.55530 — .12423
i6~ ~~‘-ilgu.5 13.313511 .1T7 l’I

141 — .02091 — 15 .96300  — .006 01.
1.3! - .120.72 •15.so~iv • .125 x5
11.3 — .27313 — 1 5 .98360 — .1712?
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— ~~~~~~~~~~~~~~~~~~~~~~ -‘r~~--~ ’————— -—----—-- - --

11.’. — .52765 —15 .9830 0 — . 12423
145 .6 73 3 6 15.4)o30 — .17578
13.6 -- — .72310 - t7i12660——-- ;003 111
1.. ? — .10559 —1 7 .19660 — .02455
t 3 . -.07403 -t7~19~6 - .56t!W -

14.9 — .5299k —17.1.9660 — .11197
~~ 5t

151 5.060t’ O — .02167 — . 0019’
1.55- - - 5 . 00080— .101t - . 012i~3

- -

153 3 .0o060 — .23041 — .032~ 2
1511 5.~ 63E3— - .81060. - .tlSlt--
155 5. 06060 — .37511 — .1012k

- X!6 9~ 930011 - . 07107 ‘

1.57 9 .91500 — .10817 — .010 73
- 150 9. 010W — .21Q~ r -7030117
1.59 9.91500 — .53684 — .075 17 

-

161 13. 55550 — .02167 — .0019’
182- U.SSOe g . i j o i 7  ~~~~U i U f ~
1.63 13.5511â~. — .2!~ 4t — .~~3242
164 1. 55512— - - 

~.5335~~~~~- .010I7
185 13 .5558 0 — .8751.7 — • 15125
335 1570rnr 02t6T—~~. OOfW
167 15 .96300 — .10817 — .01073

~ 1-b5 I5.90311U — .755*1 — .030*3
169 15.98300 — .53684 _ . 575 j 7
111 15. 98300 570t7~~~~~ 1512!
171. 17.19660 — .021.48 — .00296- 172 X7~I 9 6  -.~~;r~i ‘ . 01525
113 17.1960.0 — .27859 — .09213

175 17.1.99,9,0 — .870.03 — .15738- 175 — 5 506a~~~~ ; ~~~~~~~~~~~~~~ 06
177 5.06060 — .10472 — .029 15- 17 0 00uo s -727013 ~707T?T
179 5.50060 — .52765 — .12423
155 7.Sb utU — .5TU~ 5 .1l57W
181 9.91500 — .02091 — .0.6(4

.1310(3 .53917
183 9.91500 — .27313 — .07127

- .12073
165 9.91500 — .87056 — .17576
tB6 fl.555r~ .u~ u,j —
187 13. 55580 — .1.01.7! — .0291.5
165 rr. soo!r—’ ;2733T — .-. 07127
139 13.55580 — .52755 — .12423
19* 23 5 37~!5~~~- ; jy ~7I
191 15.98300 — .02091 — .006 04
102- *5.9830T) _ .51707! - . 029 10
193 1 5 .96 3 0 0  — .27313 — .07127
19’. - 15.30 000 - - -  - .52763 - .123.21
1.35 15 .96300 — . 37) 58  — .11078
196 fT. 19660~~~~ — .521t) — .005 61.
1.97 17.196~ 0 — .12559 — .021.55- t U t 7 7 t I- ~~;37 q, -~ G0 rt.5
1,9 17.t Q68C — .32901. ~~.t t t O 7
200 17.19360 — .57173 - — .16501i



~~~~~~~~~~•0~~~

Noda l Numbering for Surfaces

— 
FOR SURFACE 24

1 7 13 19 25 31
2 6 1 20 26 32
3 9 15 21 27 33

— 4 i0 i8 22- 26 5*—
5 11 I? 23 29 35
5 i c  15 2* .15 .00

rw ~ 3u ,r Fsi ~c 25

1 7 ~~~~~~ t9 c3 3i
37 41 45 49 53 32
05 W0 *6 ~ 0 5W~~~~33~~~
39 1.3 97 51 55 34
‘.8 ~ .. — 8 so 56 38

6 12 10 21. 36 36

FOR SURFACE 27

57 63 69 75 61 67
—— 38 5* ?6~~ 79 o2 56

59 65 71 77 03 69
00 - 66 72-~~~ 75 ~89- 91. --

61 67 73 79 85 91
- -  62 65 71 30 16~~~~~9Z - -

~~~ ~u r s~~ 28

S? b3 —09 70 61 67
93 97 101 103 109 58
99- 96- 102 030 tI0~~~~01~~95 ~o9 103 10? 111 90

~~~~~9o iuu 18.. lOs ii2 9~
62 66 74 60 66 92

FCR SURFACE 30

1.13 119 125 131 137 143
ii3. 120 1.26 ~j c 1.36 I4W
115 121 127 133 139 145

- ItO 12? ~~~t!6 ~~~~~ - t ~40 t1.6 —

117 123 1.29 135 11.1 147
- 118 — 1?4 130 1 1.82 Th8

3U’~~ ..~c 31

113 111 I23  iOi — i37 isI
149 153 157 161 165 1.1.4

- -- 150 1511 1 55 152 T3. 1*6
151 155 159 163 167 13.6

150 150 105 100 155 1SF
118 121. 130 136 1*2 11.8

FOR SURFACE 33 
_______

169 175 1 . 6 1  187 193 199
115 1(5 1.53 185 19* 055
171 177 133 189 195 201
175- 3 386-136~ 095 20r
173 179 1~~ 5 191 197 2 0 3
1?’. - 

160’ 
- 166 - 1.95- - 1.96 20’ -

-- row suoFsct 34

- 10.9 - - 173 1. 8r --117 133- 199
205 209 213 217 22 1 20 3

- 206 210 211. 222” 201 
—

207 211. 215 219 2 2 3  2 0 2
298 212 2~.S 223 2~~1. 2”3
171. IsO 1.03 132 ‘.98 204
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Nodal Numbering for Elements

h E M  4+ + —  —, ——

1 3 2 7 1
~~~~ T~~~~~~~~~~~~~~~~~~ T
3 I) 0. 3 3

~~~~~9-~~~ 1t 12
5 12 0 11 5

— 6 14 — - 8 t3-— 1~~~
-

7 15 9 14 8
S 13 15 15 ‘S
9 17 11 16 10

1.1 ii
11 20 14 19 13

—- 10 31 15 35 1* —

13 22 1.6 21 15
1* 03 11 30 15
15 2’. 18 23 17

35 c~ i9
11 27 21 26 20

—18 38 02 31 31
09 29 23 26 22
35 35 3* 33
21 32 26 31 25

~~~~~~ 3~ Of 30 00
23 34 28 33 27

~~
----21. .J~ 39 .0* 35~~~~~~~23 36 30 35 29

05 .01 *1 1 1
27 38 42 37 41

— —  26- ~~ 43~~~ 35 ~~~~~~~~~29 ‘.0 1.1. 39 ‘.3
- 30 -

31 41 1.5 7 13
so *6 *1 s,

33 43 ‘7 ‘.2 ‘6
34 - -  41. 1.3 -—- ‘.3-— - ---- 1.7
35 1.2 11 1.’. 3.6

- 36- 1.5 49— 13 - -  10 -

37 1.6 53 1.5 1.9
30 *1 51 *0 55
39 3.8 52 *7 51

__ 00—_ - - 16- -— — ?1.----3.l----—5t---- -

41 1.9 53 19 25
- I.5- - 50 - 5’.. ~ 0 T 3  -

1.3 51 55 50 54
03 50 51 33

..5 2’. ‘0 52 56
- 6 5 1 3~~~~~~~~~~~~11 -

41 50. 33 53 32
- - - 

5. 3T~~~~~49 56 33 35 31.
--—60 3U 3b 33 35

51 6’. 56 63 57
~ 52 ~ 60 79 6~~~~~0T

53 68. 0.0 65 59
5~~~~~~ 51 61 08 OW
55 66 32 8? 61
56 70 64 69 63
57 71 85 70 63.

- - 56 72 —-
89 73 67 72 66
6F 71. 66 13- -

~-67’
61 16 75 75 1.9
12 77 ii 76 rv
63 78 72 77 71
$ 8 7~ 73 76 72
65 80 74 79 73

(0 51 (5~~~~~~~67 83 77 82 76
66 64 Is 61 77

65
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69 85 79 6’. 78
70- 80 50’ S0 79-~~~~
71 66 62 37 ~i
77 09- *3 -  52 - -

73 9) 03. 89 !3
711 ’sr 05 711 3*
75 92 ~6 91 65
76 ‘33- - - 91- - 57 - -

77 9’. 98 93 97
78 90~~ 

- 99- 94 98
79 ~3 OS 99
30— 8.o- 68 j O
81 97 101 63 39
82 98 102 97 1Cr
63 99 1.03 90 1’?
80. 100- 1.04 — 99 103
85 68 73. 100 104.

67 102 103 101 105
86 1-03- 11.7 - - 1.02- - 106 - -

89 IC’. I’S  1)! i:T
90 7’. 01. 114 - 

1 -00

91 105 109 75 
~~

j

‘s2 iso u s  isS
93 107 1.11 106 11.0

-s to r— trr 107 ~~ irr
- ---

95 80 86 108 112
~~ 96 157 SS Si .r

97 110 89 109 88
Os Iii ‘IU 115 05
99 112 91 111 90

100 so 92 t i2 -

101 120 114 119 113
1U3- 131 1 15 135

103 122 116 121 115
1.4 * 10.0 ii? iCC 115
105 124 116 123 117
106 T2 t2 170 119’
1.07 127 1.21. 126 120
106 126 r0T I27~~~~T2T
109 129 123 128 122

—— 110 135 1.7* 137 13.1
1.11 132 126 131 125
112~ 

- 13~~ 
- 127 1.35- 1.21

113 13’. 126 133 127
- It ’. i30 129- - 138 125

115 136 130 135 129

~~‘116 i36 133 1.01 1.0 1
117 139 133 138 132

— - I t3 - 1110’13 139 T33
119 11.1 135 140 134

-- rn-- ~t z —~~~~~~~~~14I--~~r30
121. 1’.’. 1.36 13.3 137
122 11.5 139 11.1. 136
123 11.6 140 11.5 139

— 124 157— 141 114$ 1.0
125 14. 8 14.2 11.7 11.1

* 1Z$ ~ t3.O i33 113 Tit
127 150 154 14.9 153
LOS i5i iS. iSv iS.,
129 152 156 151 155

— t30 t18 1?$ 1W —055
131. 1.53 1.57 11.9 125
133 154 155 173 157
133 155 159 151. 158
14* 170 155 177 175
133 124 130 158 160
13. iS7 181 to, ij i
131 086 11.2 iS? 1.61.
is. 159 01.3 iS. 081
139 1.60 183. 159 163
1*5 145 140 105 10*
11.1 111 11.5 131 1.3?

a. 
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iso u6i isS
1*3 163 167 162 166
054 1.5 tS5- !.j 167
1’.5 1.36 1.42 16. 1.66
140 105 1*8 131 1*3
141 11.6 10.5 165 i44
11.t~~~ 1b7-

~~ 146-
14.9 166 t’.7 167 14.6

- -  - 150 142 T4 5 — 153- 1-1.7- -— -

151 1.76 170 1.75 169
153 z77 i?i i7~ u7~153 175 172 1.77 1.71.

- - 1St. - 1-79— r73~ 
- -1T3~~

---- 1T72 — -

155 100 t ’4 .  179 i’3-- 156 - 182 11S 111 -- 1.75” - —

157 183 177 182 176
15* 1(5 1W3 1(1

159 lb S 179 18’. 1.78
160 1.66 182 jar 179
1.61 168 162 167 t O t
162 139 t~~3 130 -- 112
183 1.90 16.. 119 133
1 151T r as to ’.  1ffk ~~~~~165 t~~2 186 1.91. 185

- 166 - Zqii -~ 123 193- - - tar - - -

167 195 189 10.. 160
168 - t~~~~~[90 195 - 139
169 197 191 196 1.90
t7~’ ”‘ ig~~~~c2 ” t97— Tq t— ——-
171 200 193. lO s 193
172 20T ~~193- 203
173 202 196 231 19!

— 17’i 20T 1 97’ 272 -- - S 48. - -

175 20’ 1.98 203 197
1(0 31kb 3’7 ID5 its
1.77 208. 21.0 205 209
I 76 2u( 5-1 1 2’0W fl 0
179 206 21.2 207 211

181 209 213 175 181
31-0 01.9 009 213

163 211 21.5 210 214
1-69- Ziz Z 1 2 f l 2’tS
165 160 166 2 12 215
115’ 013 21’? 1T1 ’tHT -
161 21’. 2 1.6  213 217
186 215 219 214 216
1.69 216 220 215 219

- 
19 0’ 

- - 166 - t92’ - 2t6~~ 
- 226- -

191 217 221 137 193
- 192’ 218 - 2’22” - 217’ - 220-

193 219 223  218 222
“ 294 22U 2 $ hs ?03’~~~

195 192 198 220 224
t%” ur 2-06- 19-3- - 199 -

197 222 201 221 2 0 0
298 “22 3 - 2r 2’ - ?2t 2”1 -

199 224 2 0 3  223 202
t96 c-u.. ‘fl ~~ D30
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The ~~stribut on of the Source

FOR SUO SU RFA C E 24~ - -

— .6?6900+C1 — .129550#tZ - — .175010+02 — .20 2371+G2 — .113510402

— .6~ 9&’.E+01 — .12450E+02 
- - 

— .169171+02 — .19511.1.12 ‘.109640.02

— .367050.01 — .596?60*0i .1145121-.fl — .10 $7W’tt .620311.0i

.226160+01 .401480+61 .546350.01 .639760.61 .336520.01

-- .76j4.SE’Ol - - 114su61.uc ~~Z0i37E.O2 ”~~flZ 91t*t2 .127380+02

FOR SUBSURFACE 25

- - .79501.1.4 01 “- .105211. “02 5 B7t+07-’~~ —‘~211Y1E’02 - - — .1160.0.0+02

— .756700+01 — .11.784.1+02 — .202200.02 — .230.630+02 — .131020+02

— .597011.+D1 .117921+0Z — .t32131.’Q7 - —

~ .1591 01+02 
- — .11.6640+02

~ •5~ 5Q51-+~ fl — .2 023 80 +0 1  — .298200.01 — .37337E+Oi — .22630 E401

.603430+01 .11566040? ‘ .158031.+12  - ‘ .1T 93’0E+02 .956570*01

Fc- R SU BS UR FACE 2?

— .676951401 - .129550+02 — - 
~.TT3 1.tt+u? “~~ 20237E+C2 — .113510*02

— .6898l.F+OI — .121.500402 — .169170402 — .19516t •02 — .109640402

— .361050+01 - — .696201401 - - - .985521+01’ ’ — .U5150+02 - — .620310+01

.206760.01 .1.011.60+01 .5S.635E+01 .839760+01 .336520+01

- .71.1950701 - — 1t.S06E+ 02 ’ ;t0 1- 7E+OZ ’- T232810’02 - — .127500e02

FOR SUDSURFACE 28

— “-.1 suolts’S? “~~ ‘13.15,t’ uZ 2ri5t’~0r - .It84bE +0V

— .156700.01 — .11.7690+02 — .20220E +02 — .231.630+02 — .1.31020.02

.59291t f11~~ —~~1r793twW3 - .i6t03DO2~~~ - . oS 9581.02” — ~~.1t$60.t *07-”'’ --

— .6569504CC — .202360401 — .298200 +Ci — .37337E+01 — .226390+01

- ‘~~80343041i .11S3 t+’02~~~ .t5IE1E40? .172331*0? — .985,70,01
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_______________________________ - - - — ‘——--— —- __________

FLR SUBSURFACE 30 
-

— .67696E+01 — .129601402 — .176010402 — .202371+02 — .113510+02

— .63.96— 0+01 — .12.501+02 — .169170402 
- 

— .195161+02 
- 

— .109640.02

— .36705t+01 - — .6’95261+’0 1 ~~ — 941’92!+01 - - .108790+02 - .620311401.

.206760+01 .401461+01 .546350.01 .639761+01 •33652E+31

$o .20 is~’t 17-”—’ .732413.O2 ‘ -- .127531c0 ?

FOR SUR SURFA CE 31

~~~To3os’r.oI
_ — - .‘13fl1t +0r -’-.13387E+’fl ~~7I17!E+07- - - .11144E+02

— .756100.01 — .11.7640+02 —.202200+02 — .234630.02 — .131020.02

— .597011+ 51 -— .11’792E+02 — .18203E+92 — . 169500+02 - — .10664.0.92

— .858953 .00 — .20 2360.01 — .296 200.01  — .373370.01 — .226391+01

.603431+01 ;115660.’02 - - •131610.02 .11033E+02 ~ .98657E+01

FOR SUOSURF ACE 33

- — .6’1695!.01 ’~~’.12955t+07~~~~~~.17501E40? —’775737’t,92 - — .110510+02

— .66.964.0+01 — .121.51.t,02 — .169170.02 — .195161.02 — .109640+02

— .30.1C 0.t i — .895280+01 - — ~9%5921.U1 — .106790+02 — .620310+01

.20b7~.F+2t  •.011,30’QI .548.350.01 
- 

• 6 3 976i+01 .336520+01

.78195t4~~1 - .1’.SC 81.+t2 ” .201371+ 02 - - •23?42!+02 .1?7UE.02

FOR SUMSURFAC I 34

- .703fl4tv81 — 1-3501.0+57 - ~~ 1838?!+V2 - 
~~

- - 121.1711+02 • .1161.80+02

— .7567 00.01 — .14761.0+02 — .20220E+02 — .234630402 — .131020+02

‘-
~~3IThItst0”

_” 
~~~~. 1!T9ZE~ r— ~. 102 u~ E.t ~~~ -x 6 952t’-97 - - - -

~~
-.-1 55640+02-” — -

— .856950+00 — .202360.01 — .29620E+01 — .373370.01 — .226390+01

5880.0? ”— ’. 1U630+0?” 17’9330”Ct ” .985310+ 01 -‘ - -

— 
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The Distr i bution of the Velocity Potential

~DR SUBSU9 F ICE 24

•17602F,03 . 20 6 4 . 0 1 .4 0 3  .207121403 .180681+03 . iSbO6 E.03

.17866E .~ 3 .213300+03 .211960+1.3 .is3790+E3 .167140.13

.183600+03 .223220403  .231530+03 .?0%1E+03  .179630+03

.189291403 .2335b0’C3 .281560+03 .225680+C3 •189340.03

.166431+03 ‘‘.230731+13 — - .345660+93 -- - . 732370+03 .113450+03

FOR SUBSURFACE 25

.110’.IE+03 - .175631+ 03 .175560113 — - - .138190+83 - .112020+03

.111830.03 
— 

.1661.90405 .153860+03 .118740 +03 .934000+0 2

.145W28’ +03 - -  ‘ .107251+03 —  ;14503E.03 - -  .306940 +53 .627540+02

.14380t+03 .155620.03 .141.040.03 .10571E+03 .100880.02

.13.1350.03 .157580.03 .144510403 .109660.03 .620640+0?

FOR SUOSURF ACE 27

‘~~ 176020.03 .75 6400+03 - .711326+03 — - .160680+03 - .164560.03

.176860 .03 .213390+03 .217961+03 .193790.03 .16711.E’IS 
--

“.105500+03 ‘1’223221413 ~~~~~ 7311W 00~~~~~ ’ 759$!0”03 ““ .175530+03 -

— 
.169290+03 .233560.03 .20.3I5~’45 .225661.05 .1.8931.1.453

- ‘ .ilB0.31.r3 - .235731+13 .‘Th5$51+9-3 ’ - - -  

~cco,7t+V 3 
- - --

FOR SUBSURFAC E 28

- - •17313t’t1~~~ ” 17118ts’53 - 
~‘13fl•5~ +’S3 .112122; 03 -

.151130+03 .166150+63 .13301.0+61 .ttIThI4O3 .994180+5?

‘ ‘ ‘ 153370+fl  ~~~~~~~~~~~ .1.,1430.u3 “
~~~ 3i0Y*t ’U3’-’ .021940+11 -

•163010+03 .156420.03 .144040.03 .115710+03 .750531402

.1*lSOtlUi •19r 01’~ i •i*dit .ss ~~1uuw313’~~~~~~.’121641.0’? -



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

FOR SURSU FACE 30 -______ -- - -

- - .176970+03” - — .206400+23 - - - ‘.‘2UVSZE4IO 151.550403 ~‘15466t403

.176661.03 .213390403 .217360.03 .193790403

153600’D3 — - .273221403 ‘ a’310304t’1- .“ 209610463 - - ‘- •179b3t+~ 3 -

.189296+03 .23 35 6 0.0 3  .21.5640.03 .225660+03 .16934E+03

.1660.31+03 .230730403 ‘ ~‘Z4S660*03 
- - - - .222570403 .18348041.3

FOR SUPS’J RF ACE 31

- .t 60~ 1E.03 .t”8830 .03 - - - .175981.03 - - ‘ .136190.03 “'“ .112120+03

.151830+03 .166190403 •155660+03 .118740+03 •9546 00+02

-- 
~1435? 1.+03 - - — - .157Z5t’03 - -  .11.5631.15 .106940.03 - .6275 40+02

.145600.03 .155820463 .144040+03 •10571E+03 .760650+02

.141350+03 - - - - - .137561403 ‘ ‘.1’0.1.5I0l0S - - “ .109860+03 - .121641402

FOR SURSURFACE 33

.174020.03 — •235400 .03 —” .2-C7320.O3 - .160680+03 .154680403

.118680+03 .2 13390+03 .21798E.0S .19 3790+03 .16711.0+03 
-

- .183*00+03 - 
~‘2?3220l03  .7fl130+’05 - .‘?0’9611103 —— - i119530’03 - - -

.159290463 .233560.53 .21.5660+03 .275880403 .16930.t 0~~~~~~~
,, -

‘4t16431.I$ - - .?3’0?St.tS .2~5U!.55” ’ ~2Z2320-v*3 —- — - .1638*0+13 - - —

FOR SUBSURFACE 34

‘~~ t$11f .23 ‘ ‘ i 118*30.83  • 170980.85 • 135t90+O3 ‘-“'“o’i’ltlt t. 03 - - - -

.1518.30+03 .166190+03 .153660+0 3 •11671.E.03 .954611.02 
- —

‘ .145510+03 ~13’?71E.03 
- 11.1130 3 ’ — ~1S641.ErI3 .127940+12 -

.1t.3RCa f + C 3  .1.55120+03 .11.1.040+03 .105700+1.3 
—

“ ‘ .1413,1+03 - .157560153 ~‘ l4*51!lD3””’ .101*1t403 ‘ .6?851.0’02 - - —

11

- -



- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~—— — -- - — - - -----

Pressure Distribution

FOR SURSURFACZ 24

— .101930.01 — .185600+01 — .290350+0 1  — .36553341.1  — .166601401

.15373E70U’ ” — .~3o isut . DU —75 39971’cOT — .110600+00~~~ .~ 2691.1.0400

— .116330.00 — .215500.00 — .334750+00 — .38241.E400 — .2157 90400

- - - —•. 283350— a-t--———-.81’401t— Oi —~tt7i50.00 — . ilbOl! .00— — —.693470—6-1

.2108.60.00 .1.50 1.50+00 .666230+00 .799970+00 .,17h1.E+0C

- ‘ 19R 1u$SU+?tc7-’25 ~~~~
“ _______ — -

.123320.01 .207390+01 .306700.01 .360600401 .214460+01 

.282850.oo----— — ’ .37n08.00--- -—.6-il?1!.et—’-’——--ieI!63€.e0 .359770400

.711550—01 .110750.00 .144190490 . 17 8 620 40 0  .821.81.E—0 1

- .19150.0—01’ .92’3865-02 o253010-02 — .113231—01. — .102790-01

— .253240 +00 — .1.5014E400 — .679760.00 — .824440.00 — .1.19730400

FOR SUSSUIFACE 27 - - — 
~~~~~

-‘ —‘  - - - - - - -

~~.22O630 40J — .66035 E+00 — .126270.01 — .179030.01 — .10 72 10401

- .21.2191—0t .9838S0—0I ..2!3690456 — .530310.00 — .392450+00

— .166450—0 1 — .60 .060—01 — .153110.00 — .22 7460+00 — .824990400

.69M9(-~ 2 -~.I9458! -3 t ” ” •.SI~ 130—01 - - - — .99233E-O1 — .392890.00

.716 130—01 .179330+00 .281450+00 .329190.00 — .226 280—01

FOR SUSSt* P’IOE 28 - - — - —-  - - - - -

.262371.00 .7551.50+00 .13271.0+01 .176900+01 .101340401

.‘516370+Or ”— .13’fl2€ 00 - - ‘
~~~~ 1917U04 0 t ’ ’ ~~ ’282S*t 4 05 • 297980+90

.20645 1—01 •403750— 0 1 •376360 —0 1 .317670—01 .217190400

.614661—02 -- .36055t 2 ” ’’fl7t10~U1. - — .60 2181—01 .196150430

— .3 0 7 63 0— 0 1  — .136 160400  — .3 19310+00 — .1.4 620 1+00 — .169590+00
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~ ‘

~~~~~~ I

00R’ Su~~ u.c, ii.t 30 — ——— —  -

.562031•00 .512960.00 .346990.00 .165550.00 •16322E—01

•637550+Oi .6~w+t0D~0i •OhS ,t—tt” ——”-’-. 269300+01 ~~~~~.993373—o3---

.644171—01 .599760—01 .4239 00—01 • 165610—01 — .316050— 80

. tsenst’- 01—--i t?1595-0I ~~~~~ ~r3U3t- 0 T ’-  • 336 790- Qt - - .103560-91’

— .146440+00 — .123100.00 — .651250—01 — .369271—01 .16940E—Oj

~CR SU!5URP AC0-- 31~~ ’ - ’  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 

— .a79R6E.00 — .573770400 — .3 92080400 — .1?259E,~~0~~
,,
~~~~,.t,e

,,

!1.1E—o1 
-

— .424510—01 — .301.420—01 — .187580—01. — .495820—02 .20596E—92

- - .001230—00 - .2W4390~ 80--- ‘ - .479296—03-— - .11 8780-62- .611.690—80 -

.141210.00 .121.9204 9 0  .661050—0 1 .3 1.3650— 0 1 .833530—02

FOR SIIISIJRF act 33 - — —- 

— .236430 .00  — .683110.01 — .123390 .01. — .16995040 1 — .747560+00

- - .1.3750t~ 0t t f l 0~~+W” - .3039$0+05--- -- - Th3331# 00 - .101.001400

— .3 70471 — 31 — .9503 50— 01 — .139260.00 — .13880 1.00 •2OSOrE.31

- -  

~ .17 ?~~~~~~~~~
- ;r6106-0t ~ .63407E’~

0l---- - - - .35046E’-o’2- - 
• 311790400

.505361—01. .1 .87320400 .299650+00 .931650400 .425330.00

‘F’CR SUOOUPF1CE - 
34 

-‘____________________ 

.270690.00 .744 930400  .136750+01 .166640401 .105230.01

.30350F’—Ol - .132530400 .247290400 - .340 030400  .597660-01

.138530—01 .3 9 .o ó4E— 5 1 •878010+(.1 .137690’JC — .133190+~~O

.885855—03- ” - .300165—93 - - - .2’5’3520—Ot - .1.77070—01 — .20626(4 00

— .6321.10—01 — .1.~ 560.0, — .20~’45E+C0 ..3417C0+0l ~ .26362C.30

73



______________________ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
--

SAMPLE CASE 3:

BO-105 FUSELAGE (NO PYLON, NO ROTOR)
WITH EFFECTS OF SEPARATION

Data Input

3
PROG RA I~ SHAPES
HOd PYLON FLOW s~~ A~ arI]~1FUSE L A G E  — W IT h ’  ~~ F A ~~~T ILN E F F E C T S
KREi~D U
• 12 -J 0

0 1 1 1 0 0 0 3
L

UAMC H • 3 . 0 0 0  — 0 .  t iUO
ALFA 0.00)
t4BOOY 0.033 12.03u 3~~.003 41.000
N~ OOY 0.000 3 . 0 0 0  .

NBOOY 3. 10) 1.003 3. 000 0.000
NaOOY 7. 2~~J ~~~~~ ?.2~ 0 ~.25 )N W A K E  1 3 0
N P Y L O N  1 1
CSTAG — 2~~. 

‘
~~~ 1... -

1 1 1 1 0 1.
N~ OOY1 2 1 1
N800V2 4 4 1 1 1
NBO UV3 4 -. 2 1 1
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Specifications of the Problem

-‘ Fop, PA~.T , j  -
MX 4

- — -

FOR PAR T 2

1.

_ ..EC F&kT L
NX~ 4
MY ~~~4 -

• FCJR PAPT  S
MX ~ 4

FC~’ F 3’0 c
NX2 4
MY ~~~~~l. - -

FCR FA~~T 7
I*Z 4

FO~ PA F T  ~
~X •  4

NY~~~1.

- 
FO~ ~A .T  10
MX. 9
M Y* I.

FOR C A P T  11
MX. 1.
1Y~~~~~l.

FOR PA FT 1.3

NY. 1

— - oo~~a&r t ’. -
MX. 4

FOR PA FT 10
MX. 9
IY .  S.

NIL 0+. 172
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X, Y, and Z Coordinates of the Nodes

•~OC’8. • ~ 2

3, C .~~3 0 2 )  3.30;)0~ .J.0i03)
2 •7~~3 ) 3  ~~~~~~~ 2.~~~~~ 3
3 3.~~3003 •.)~~3.C — .12003 -
1. ~.1-’0O) — .J~~3~~C ..1~~7’3
S 1 2 . 3 0 0 3 3  . 3~~3 0 4  8 .Z~~ 0G

~ . 1 5 3 0 3  .j33c1 t. cSo c.~o
7 3.30003 1.36723 3.01130
6 ~.75Q03 0.3903 . 5.7ioco

- 0 1 2 . 0 0 0 0 )  -
10 .75’~~: t .~~!t ~.3 1.4 € ~~4L
It  3 . 0 0 3 0 2  - _ . 5b3 ,Z0~ ~~~~~~
12 o.7500) 3.56 .09  .. 37 C2 2

, j&,,,j .?t OOj O.0 ._ 0. i2aj~ , 5 .63 363
11 .?~~0 0 J  i . S 7I.63 .769 23
15 3 . 0 3 0 0 Q . 3 .31.906_~~~J,,j~~j7__
16 8. . 13s 3 0 3  3.323c0 2 .36705

- - 1.7 - 1 2 . 0 00 0 3  _

16 .7 5 0 0 0  1.61.250 0 .0000 0
19 ,.. ,3,00 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C ) 6..’ 5 .  i . 1 . 3 7 3 3  3 . ’, ’~~~[

- ,~~2. 3039 3  T.20300_ -
2 16.500-33 — .0.3370 o.2C000

~3 - 2 0 . 0 0 0 0 0  — . 300 ,_ , 5 .Z5000
~4 31.53000 — • 3 S . 1 3 0  3 .2 0 0 0 0  

. 3 .
21 1 o . 3 I C O 3  2 . r f ~.1.5 P. 1 2 2 0 1
27 ~! .0010 )  ~~~~~~~~ 7.1 2201.
Z~ * 1 . . 0 1 0 0  2 . t 7 ’ .f,i 1.12001
29 J~~.0l~3-) 1 Z..’’-.--~ - -
30 1~~.~.003J ;.x2~~;2 ~~~~~~~31 ~~ . 3 0 O ~~) 

~~~~~~~ ,~~_ 5 3 ~~t ,3 _
32 3 1.3Q~~~) j.13,;2 “.~~I3~ 3
33 3~ . 00 .~3) .~.t2.. .2 ~ .c 3 3 ~~3 - -
3.. 1 8 . i G ” ’Ii ~ .‘~s 3 3 1 3  3.15’t—
33 3~~.-)00O) .a ’~~t3 - -  - 3.t~~1t~ - - -
36 3L .50 ~~0) 1. 013 3.1~,11-.

- , 37 . . 3 8 . 0 0 0 0 3 ,, ~~~~~ i3 t & .., ,,I. L~~1—
3., i.- .~~0 0 3 0  ? . 2 ~~0 t ~0 3 . 0 0 0 0 0
39 2~~.~~

_ ’ ’ - ‘. 2 3 ; ~~; —— ;. - -
90 3 1 .90 03-3  f . 2 ~~3 0 C  3.00000

- ‘1 3 0 . 3 0 3 0 )  ~ .2~~3 3 3 .  3 .030I , ..
1.2 - .31~~ -’ 3 — . 3 3 3 3 0  ~~~~~~~. 3 - . -’ -.0.10 0 -33 _ . 3C33C__ ,. . .~~2c _ -~~~
14 .0.31 2 )  — . 3 C 3 . i C 2 . 0 ~. 2 ]
5 .1.70337 ~~~~~~~~ - 0.02500 - -

—6 39 .3 1203  7 . 3 8 3 3 ’. 0.71—50
1.7 - 4 0 . 2 3 0 3 1  t.J: 23. , _ ,i.~j .,t03
•IO +L~~~1L Z ,~ .S ~~~~~~~ ~~~~~~~~~
49. .  3~~.31253_ _ 3 . . 1, , _1 ._ 37’ 22
50 .1..2,r’OJ 0 . 3 - L 2 b  2 .91 ’52
5 1. ‘.0.~~t Z ~~0 ~~~~~~~~
‘2 39 . 3 1 2 1 3  0 . 0 2 5 5 3  2 . 36 7 5 0
53 4:.zj 021 —

56 • J . 8 L 2~~3 i . S 7 . , 3  .78 028
_,55_ ~~~~~~~~~~~~~~~~~~~~~ O S S CAC.1
56 1 .6 .Z’000  3 . 1233 0  3 . 0 10 0 0

- 5? - - ~~~~~~~~~~~ 1~~~U.j 
58 .?~~000 — .3 0 - 330  — 2 .  31.253

60 8 .J5 033  — . 3 0 3 0 0  —~~.13 7~ Q
- — .  ti___LZ.0001L1___ ..OC3)a A 2 0’~~-~ -~

*2 .75 5003 .5~~3.,i ~1.0005 0
.3 3 . 0 3 0 0 3  t .36 ?23 _ .1~Li1.0Q. —
61. c’ .~~O Q 0 3  2 .0635.  .5. 714CC
15 1 2 . 0 0 0 0 3  2.tZh.. 3 —?.6 2 101.
iã .1-; ,.~~ , . 0 5). .3 1.1.~~ 4 1

*7 0 .0 3 303 , 2. ?03 0. a. ~~~~~~~~~ -_
to — .1~~0 C 3  3.j.~ ,~. — .-.

ThIS PAGE IS }~ii,~’L ~L’AL ITY FB.AcrIcAfil
-

~ 
~~~ M COPY FUr..~’. 1.}i~~ - i t)  i~i)C ,.._ ~~~~~

._—‘ 

--
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THIS PAC~E IS BEST QUALtI’Y pRAC~’IC.&BI,$
cX?Y FURNISHZD TO DD, O ~~~~~~~~

0~. 1 2 . 3 ) 3 3 3  j . i 2~~~Z —3... 33ó3
70 . 7 5 ’ 3 3  t.~~~- . 3  ~~~~~~~11 3 .00 3) 3 . 3’~~ 31 —t.~’7~~~772 ~~ ‘~~rf l  ~.3Z35 3 — Z . 3 ô t ’~
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X, V, and Z Coordinates of the Centroid of Aerodynamic Panels
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Nodal Numbering for Surfaces
FO R SU~~F A C E  1

1 1 1 1. 1
2 10 18
3 7 11. 1~ 19
1~ 12 1~ 20
5 -

~~ 13 17 21

FOR SIHF ACE 2

5 13 17 21
22 30 3’.
23 27 31 3.~ 39
21. 2~ 32
25 2-~ 33 37

FOR Su~ FAC: 3

2~ 33 3~ -.1
‘.2 ~~~ -.

1.3 1.7 ~ 0 fl

.45 ‘-~~~ •1-~~)

F Ot< SU-~F A C ~ 5

1 1. 1 1 1
62 f~ , 70

59 63 71 1’)
72? 2J

t) 1 7.3

FC’r< 5 t J -~FAC E

61 ~,1i 7-~ 21
7’. 78 ~2 ‘L, -~~~~

I i  -~3 :9

77 ,,5 j - ~

FOR SU~~FA C ~ /

71 Eo l. - S- i  ‘:1

1L ~~~~~ 1JC
-3~5 10 1

13 )
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FC~ SIJ~~FI~.LF 9

1 1 1 1 1
2 102 106 110 i l L
3 10~5 10~’ 111 11.. 10-+ 105 ~ 112 i1~
~, i. ; i~~ i t~

FOO~ SU~~F A C E  13

~i 1t~~ 10~ 113 117
22 11~ 122 12z 130
23 1~~ 123 12? 131
21. 120 12 1. 12.  152
2!~ 1~?1. 125 12~ 133

FO~ SURFACE 11

2~ 121 125 12~ 1-3 3
1.2 131. 1~~7 1~.0 11.3
‘.3 135 1~~b i~+1 ~~~
‘,~. j 3 r ,  1~~9 1’.? 1.5

1.’-- 1~~

Fc~ SIP.FA C E 13

1 1 1 1 1
o.B 1~-~’ j r ~~ j 11—
~~‘i 1k( t -1. 1~’-, 115
àO 1~.3 112 1~~ó 11E
al 1k~ 

j7 :3 i~3T 111

FC- SU RFACE 1.’.

bi 1k~ t ’ 3  15/ 11,
7.. 158 if 2 1~~b 130
75 1o~ 1J~~ 1,? 1~~1
?b j f, j  10.1. 1-T ~ 132
77 ~~~1 1 € ,  15~ 133

Fc-~ SU~~- A CE

IF  1f. t L~~~ 1 3  1.33
90 113 173 1F~ 11.3
91 171 17~ 177 1’.’.
92 172 1.75 178 1.5
1.5 1.5 1.5 1.5
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Nodal Numbering for Elements

EL~~” **  • — +  — —

1. • 3 1 1.
2 7 3 1. 2
3 0 • 3
4. , 3 (4

• 13 -‘ 1. ~.

‘ ii. / o :  a
1 12 13. 7
o 13 1! o
5 1-. 1.2 0 1

10 1 11 1’, 1)
It 1.3~~~ 12. 0.2 12.
12 17 13 1: - . 12

-- 13 .-- 3.9 ~~~~~~ ~~~~~~~~~~~~3... 19 IS 1.3 1..
-- 15 15 

- - -~~~~ -
10 21 1~ 20 1.1 

2.3___2Z. - - - S
18 27 23 25 22

-
20 29 25 28 2’.

. zi JO _a6 - - - ii - - 0.
22 31 27 30 26

_ U . 3 2 _ _ 2 5 . _ 
~~~. ~~z

24 33 29 32 20 

26 3~ 31 3~ 30
27 36~~ 3Z 3.. -
28 37 ~ 3 30 32

- 29 - .53 - 34 3 .  31
30 39 3r 3~ 3’.

.31 ‘-.0 - 35 3~ - 32
32 — 1 r -.2 31.
33 S.~ 42 2.
-3. — 7 — 3  —~~ -2
3 5 ‘.~ 4’.’. .P ~3
36 4.; 1.-i ‘ , ‘.4_ _ 37 - - - ‘.3 - - -- ‘ .6 3 3 - -
.38 53 .3 —t

- 35 - 53. - 4 . 0  .53  41
—0 —5 ~-, 51. —0

- 1.3. 51 ‘3’? 37 31
42 ~3 “3 32 ‘.0

— .3. -— 5.~~. — 33. 33 -.— — ; ‘-5 3 .  ~145 5’. .3 4L 37
~ b Ot 1.3 33 :2
47 37 :4 33 .3
48 4.0 07 ~;i,
‘.9 Fo 4’2 1. 1
50 50 1! 3 3 .3
01 hO 5 .3
.2 ci ‘-S 1)
.53 o2 1~5t ~~ ~7 .2
55 3- .. 64 53 ‘7
5. 1.0 -9 4~- ,8
il 1.7, 71 1 10 
98 67 71 5, 73
$9 ~~ 7! -ii (1
60 4~ 73  5 72

.pl ~~73  _ 13 1_ . t
62 71 19 70 j~8
63 - 72 20 7 1 15
0— 73 21. 72  20
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65 _ 74 - 7’ 01 .3
~6 75 79 74 (3
5~~__L~~ 8C • ?~S

__
~~Zj_

68 77 51 75 80
65 7L~~~ -‘-2 -~~ - .9
70 79 (4 3 5
(3. t .  :4. 73 .3
72 .1 .3 33 ‘s
73 0! b-j 05
7.. 5 4  57 3) 0~
/5 ~~, 33
71. i5 - 9  ~~-

(7 - • ‘‘
70 ‘3 -

79 .3
50 49 ‘-1 Si .3
.1. .3 ;3 - —

• ;2 -‘1 :..~ , -

.3 50
0— —0 —~~

35 93 -
~~~ 31

.1. “$ 0 7  33 - -

57 -4 -0 — i  ~~
•4  15.5 L -~
09 0 .. .3 - - 9
SQ -s~ 1 3 3  -i-- ,,
31 95 0-7 1 ) 0 : 2
92 — 3 —3 9~ 1 1 0

Si 1
,h 1)3 -, 31
55 12 1  ‘7  13 ’  -‘
9. — ‘ — 131 :7
-ii .3 5 . 3 2  1 1..
94 3 0 3 : 2
50 (4 1Y~ 3 0 : 3

130 5 1-3 ’ — 1 0 —
1) 5. 102 i Ij  1. 1
1J2 103 137 1)2 ~~~
1.3 L4 1.3 :_
104 1.05 or- ’. 1)’ t~0:105 106 110 1. L
136 107 111 15~ 112
10 7 ili 112 137 113.
158 1.09 113 133 112

-- J12 . ._JJ.4 _ -
110 111 115 141 11’.
IlL ~~U2~ 116 - 13.1 - 3.15
112 113 117 13.2 116
111 _ ZL~~ 3.1~ - - 5 1:5
11’. 23 1.17 27 118
118 2 4 12! 23 119
11.6 25 121 2% 12 5
13.7 3.16 122 105 105
11.8 119 123  12. 5 122
1.19 120 - 124 110 12.3
120 121 125 121 0 2 ’.
3.23.. _ 1.Z~ ~~t25  - 3 . 3 7  13. 3.
122 123 127 122 12S
123 12-. 116 123 12’
12’. 125 129 12— 128
125 127. 1.30 113 1,7
126 127 1-3 1 12. 1.30
LU 3.l~ 032  017
1.28 129 1 .33  :2. 1 52
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129 - ‘2 - 13’. — 25 3.21 -
130 ‘3 1.35 ‘.2 13’.
t31 _ 4k~~ i.3& 43 135
1.32 ‘.5 ~5 .-. 131.
1 5 3 4 J . . 3 L_12 L 3.iL_
131. 1.35 1.35 13(4 1.37
135 _ _ 136 _ 5.39 — 135 136.
1.36 ‘.5 “5 136 139
137 _ 137. - _ 1~~O 43-; 12.9~~138 136 1’1 13’ 1.0
139 - -  1i9~~._t42 U! -

140 45 45 137 1(42
1.3. 1—3 t ’~3 129 2 . 3 3~~ -
1.2 2.—I 1’.-. 1.0 1—3
143 142 1’.~ 1(41 1(44
3.~ ’. .5 ‘-5 1.2 1 — 7
14~ 11.6 ‘8 0 1
lko 1(47 37  1 9-.
1—7 1’o 6 -3 1,7 .
1—8 1—4 ~t t.5S - -C
149 11-0 14.2 5. 1.
130 lot 3.1-7 15-) ~~~

- 1o2 - -  3.4 3 - 151. la!  --
t~ 2 153 143  132 l ’s.
153 15. 15-3 3 1
15(4 153 161 .  15’ 1’!
1)5 - 156 3.52 3.59 1.1
LSb 157 1 63  lii 1:2
toOL __1i4.__.15ls . 

1~6 113 1’~’ 11’. 1~~8159 .11.3 - -  15 6 113 1.00 -

160 11? 107 11. i:.
163. 15L_ 74 1(41
1~ 2 1o3 73 133

104 11.1 77 15-) 10
165 11.2 3.28 3.53 1.9 - -

166 I~ 3 159 102 1 0 5
ID? - - 14,4. - - ISO - 2.33 1-’5~ -
2.o6 1.5 1’t to- . i~~1b9-_i ...J.6Z .t5 t ~~2_13__.
170 ib? 11.3 153 1r’ 2
17 1 .  1.60 - -  11, 11.7 t.3 _
172 1.69 j 6 5  163 1-..—
173 -- 130 11.0 - . 117 -

17’ 131 11.7 130 1.3
.t15 .UL._3..€ & . 133.... i.2.L ...
3.16 1.33 1.7-0 132 106
3.17 .3J0 ~ 0 - 153. F7_
178 171 91 173 90
119.. U 9 2  111 -
160 ‘5 (45 172 42
181 _ i?3 1.77 toO I-il
1.2 111. 171. 173 1,0
163 _ 170 _ 1.72

. .  
17.

104 86 ‘.5 lfl 0 (2
165 173 I~~3 149 10’,
104. 177 17(4 IL IL
14 7 173 t 7~ 177 - 17’.
1*8 ‘5 .5 t ’o 176
169 1—3 I’S 103 1-9
1.0 14’. 177 11.3 11~191 1’, 173 1.., 1~~7152 4-i L-t~ 1(4. 2 . ’;
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The Distdbution of the Source

~~~~~.5 3URE ACE _ t  - _________

— .119 4(4~ + ,~. — .11,4 3 140 ’. — .1l~ 4 1E+ 0% — .115401+ 04

.3.t13221+C. 7.&LSLL±C~~~~~~~ . l 1 1 Q 9 E 4_ - .1i JC4 04

— . 1 . 0 . 3 0 + o(4  .9 9 - i 7 1 . 33  — .998211.03 — .‘?~~7 3 d E + 0 3

00+03 —..13 IL + 03 - .JJ.fl3J..1i 03 _ .~~~ Th969E...0l _

~OR SU8SU .2F*CE 2

— .293111+83 — 2 95 .40e03  — .2g5757 +03 — -300517.- OL_.

— .4121.15+02 — .41535 0 . 02  — .419635 +1.2 — .42293 5 .02

- .152(450.0 3 . 1 5 l . i 4” +0 3  iRT57r +0~ 50730+03

.81.4535+03 .31j330+03 .519675,03 .526l~ 5.03

_ _ _  -

• 1t 691 t+34  • 1j ? ( 4 2 0 , 2 4  . 1 L e . 1 3 . .4 .1 .482+C4

U390~~,Q-.~ L tt5~~~0’.~~~ ~~ 1.3132Z~.6~~~- .3.31!31.t0 ’. - -

.t’.’.ISE.04 •11.4IOO.C4 .14424.0+’.’. .‘ .(4 (4315.+C4

_.l ~~ Z1~~ Q1. .1L3U3.t 0(4 _.i50220 tJ’L__ . .35 Q2.5E~ C~~_

FO~ SU3SU~ FA C5 5

~~..1t9 ±i’. ~~~t19~ 32±Q~~~~_.~.i.L9 ‘st~’ii .33.9- 05.p 0-, _

— .113225+0 (4 — .113I?E+0’. — .1.13095+.’. — .11 3’ .4E.C4

~~.AQ.Q5L±Q~~~~~~~.it9OZL2I3 9 Z t~~0L~~~~ • 937 15~+.Q 3 . -

— .75270 E+03 — .752.705.03 — .75053.E,~ 3 — .780690.1.3
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FOR SU8SU~LA.C.L & __________________________ _-  ______ —

— .29311.5+03 — .295.05+03 — .298751+03 — .30)985+1.3

—.( 4i2110+02~ — ‘.i515 +02 — .(410630+02 — (42293 +*2 —

.182’ .55+03 .13460+03 .167571+03 .189735+C3  
—

_.I3451L+ Q~~~~~~~~~5L013~~W__~~~~i~~67L± Q1 LUL±.flL.

FOR SUQSURFAC I 7

.156921.+Q’. - -  .W’.2~~. 
__ . fl6~i5LtL1.  U3’.3.~ +C. -

.130990.0. .1 31 1 5 0.0 .  • 13137 . . .0. • 131035~~0.

- .14.(4153. .0(4 .3.-.,11.3..Q’.. .i ’..213.t0’._ .1..3.IL+U. -

.1)0210.0(4 .1 50225 . 0 .  . 1 50 2 2 0 . 0 —  • 150230+0—

- IQL SU03.URE&C~ _3  - ___________

.11944c+01. - .117(431.54 — .117.12+0. —

.123 2Z~ ±08 .U.311~~~~~~~~~~ ,1133.91.9.~~ .~~ .3L3U.’.~ + Q ’ t_

— .100050 ,04 — .0935 72+ 03 ..~~Q~~3 7 5 .3 3  ..~ 5 7 3 a E.03

_11.ZS2LOLtO3 - .liWE±0J__~~~~ 5 f l 5 i i~~~~~~~.1(41.3LW. ~~

FOR SUOSURF ACE 10

— .293115.03 _ j 2 ~3b OE .03 — .296?5E +03 - .0~6j10i1JI.__

— .412115+02 — .8153 55.12 — .419835.02 — .422930.02

•1$ft* E+13 .1L~ItE,_03 .161~ 7E+03 .13 tS5~±J1_

.50 4535+03 .51003 E.03 .519870+03 .1.26105+03
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FOR SUOSURFACS it

•j Q59~ 5•~ 4 .1.07825+08 .t08065.08 .1034e0+08

_~ .iIU ~L± 04 .131152+04 • 131.470+ 04__ .331~ J5+ 04_

.t’.l.i52+08 .184190+04 .144260+04 .1(44315+1.4

.110210+J4 I5322~~,Dk .l 5 0 22 0 .p k  . l cp ; 4 0 . n k

FOR SU OSURP AGO 13

— - .1.19440+04 -.i J%I2± 04 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— .113225+0 (4 — .113170.0’. — .113092.08 — .113045.04

— iLa~~~o .o’ ._~~~~~ .i;4;70.o! .90A27Et0.L _~._.,.5il3.3i’.0.l

— .152705.03 — .751.750+03 — .750510.03 — .F(4 ,690’03

_ FOR SU1.SURF&~~ 1 k

— .2931.15+03 — .205335+03 — .298752+03 — .350982+03

— ..kt i l O+ 0 2  — ...~ 1; o ; c , n ,  - ._41 90*54 C 2 ~~~~~~~~~~~~~

.tIZ(45E+03 .18 .565+03 .181575.03 .159735+03

S04~~3 E+G3 ;j.~~3:~~fi3 . 5 t0A70 .03  .c; ,oof ~~ +.3L..

FOR SUOSURF ICE 15

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - l  - -p ‘.:.~ ‘ . _ . 3’.83..’.4 -

.130995+0* .131130.0’ .3.31372+0. .l3103~’0.

. .1”.15i~CL  — ~~~~~~~~~~~~~~~~~~~~~~~~~~~ .5.4433.1+44

- : . 1 . 50 2 1 64 0 ’ .  .15322 1.6. .150227.0’ .  • 15023~ ’0’
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The Distribution of the Velocity Potential

OCR SURSURFA~~ I

—~~7872E+Q3 — .676755+03 — .67652040 3 — .679155+03

— ..~~(46 70F +03  - .&h&110+ f l3  — .&k50à$+n3 - k75008f l3

— .153075+03 — . 56 32 5 5 + 0 3  — .383960+03 - .555 362+03

~ .~.5n57F+t3 . i41104 f l 1  ~~_ k 5 I f l~ 0.01 _ ,.kcS~~n0+O3._

FOR SUBSURFACE 2

~~~~.3.Z~~~~~~~~3 ~~L1.~Z325±CL _ i3.kZ4OtOJ -
~ .381OZL~ 03

— .1161.3+32 — .15 5 3 7 0 . 0 2  — .228305 .32 — .311380.02

_~~.7i4Z5i!G2__ .T Sl9EtOL _ - _~~6iiZ51±.Q2 • 8199L.

.2 1693 0+ 63 •21~ t55 4u3 .19,492+03 . 17 o 495 +03

_L S1Th~ URF &CL L_.

.765725+03 .751310.03 •?27825.C 3 .704110.03

_~~ .9fl453E+01 505111,a1 •5~~721 +0A ...63661L’OL

.962995.03 .933570+1.3 .941.15+03 .-.2,145+O~

____~ 96.5.05it .0I .4& 11 IE. 03 gç gg 5 +05 ~~95l2.tE.+ 53..-

FOR SU3SURFACE 5

_ . ..kSO’.50+I3 ...&A ft 5F4f l3 ._t.?eIQF,03 -631.9L+a3..._

— .652(431.03 — .651575+03 — .650165+03 — .488?45+C3

— .443670.53 ~~.4 l 2 7 A F en I  ~~~55QQ57e55

— .46626E+03 — .,53260+03 — .462895+03 — .459 065.1.3
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~~~~~~~~~~~~~~~~~~~ — - - ~~~~~~~~~~~~~~

_

~~~~~~~~~~~~

_

1D1_$1JI3.UPIACI_ &

— .1.31.935.03 — .1.5153.0403 — .i’.9985.~~3 • .1(4O~ 40+ i13

0 23.4L+IL_ .....,~ 3 03.33L~ 02 .4dM9 0a~ Z~~~~~~ J1j1~L± 5Z

.185350+02 •2 2 . 2 ’ . 0 . 0 2  .297 800+ 0 ?  .3003.1+1.2

- .15 1~~ioU..~

• FOR SU’3SURFAC E 7 
-—

~~~ 3 L+1.1 _
~~~~~~5.1113~_ - .USZ7L+ Oi_

.625715.03 .82 53 70.03 .63(4160,03 .633980+ 03

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~~13t~70±03_

.9 ’ .6 ’ .,E+OJ .9. 75 7 + 5 3  .9.971,5+33 . 0 2 7 — 2 . 0 3

_ fQ R~~~~~~~~~~~_c~~~~ 9 _ _ _ _ __ _

— .678720+ 03 — .17 3 7 5 5 + 0 3  — .67622E ’03 — .1.79105.03

— .646705 .03 — .645010.03 — .6..69’.E+03 — . . g j1.Q.3. ._

— .563075.03 — .58329E .03 — .583965+03 — .555361.03

- .451670+13 — .451110+03 — .453230+03 — .+SSáO!+03

FOR SUBSURFACE 16

— .124270.03 — ..1.27020.13 - .136260.03 - IkIO2E.03

— .iiAIGE+0Z — .1.53375+02 — .2283 00.02 — .313.360.02

.. ..~ie425E,02 J~,9300+I2 &31780402 .51~~~~~±U.. .

.218930 +03 .2 10155+03 •195’.92+03 .178490.03
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1 — _ -- — - -— - -

.7657 22+03 .751 310+03 .721822+03 •73’ .0,1_~~+ C 3

fl I 57721 t~L~~~~~~~ S~~bt0.l13_

•962980+03 .0 35?E .03 .941012+03 .929182+03 
—

— Q69050P0~ ..01.3 I 30.53 .301(4AO L_ _ -. ...956Zi.2-+~~3-- -

FOR SU3SURF AC E 13

__~.6I0450.+B3 ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~.1.Z349E_,01

— .652’.35+03 — .652.572+03 — .65011.2+03 — .848740+03

~.40367F,fl3 ~ .;02250,n1 —.4 4 ggç~~~fl3 .~~537k5~ 4J33

— .466255+03 — .866255.03 — .462 095+03 — .40906~~+03

FOR SUBSUR FACE 1.4

— .151935+03 — .151515.03 • .14998F,03 — . 1’.654t # 0 3

- J J ± I 2_  ~~~~,fl’.389~ 5~ 02 — - - - -~ . 33 1 100.02 - -

.165350+02 . 2 2 . 2 3 0 + 0 2  .291551.02 .37 ~~502~~02

_~ 1J9L5 3 _~ _ .18~2.52±U3_ - - - -__ .• 1010524 03

FOR SUSSUR F *C1 15

_ .b5989. CL~~. •~ 335 (4 3 _ .5tZ351+QL. _
~

•B2571~ ’03 .525375+03 •S3 4tbl+03 .8(43980+03

~~~i~.lk4Ls ~j~~~~~~~~~~ 35L~ IL • 91. XR+l5 3 — .93.3~ Z3.+3.L. -

.9(46965+03 .9’.7~ 5°’O3 .94.9911+03 :~~~i.oi
_ _  -— -
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Pressure Distribution

FOR SUOSU RFSCE I

— .615773,~~ .1 270~~,r1 • l4 1 .~h+(1 .14*201401

.66011.0.03 — .1.60311400 — .10991.5.00 — .11131.2+00

— . 175730+pn — .1 7 7 8 4 5 + 0 0  — .17 9 c 1 . 0 . . 3  — . iA (44 0 + 6 L

— 
— .32 8594.+00 — .32 9 0 3 0 + 0 0  — .32 5 822 + 0 0 — .327535+00

0140 cL R5u00Al~0 2

— .2696(45.00 — .267515.00 — .284300+00 — .2807!E+00 
-

— .133545.55 ..t3)41Feflfl . . . I l f l 2 l F . nf l  — . t ,7r6F 4 c .~

— .151725.00 — .1 (48500 +8 0  — .1(4(4 135+00 — .136513+00

— ...3251.+00 — .-.. 4 . 7’. i : , 0~1 
_ _ ( . l g S Q 1 4 r O  —

FOR SURSUR F A C E  3

— .69 5360+00 — .7257 10+0 0 — .?7607Z..3 — .608260. ’ . :

— .1b8580.00 — .ts,15E+00 — .211811.00 — .231 23 1+00

— .38.35i~ — 01. — . (4 5 0085—01 — .589110—0j_ ... — .‘~ !82E— ~~~

.2845 l.c. —02 . 1,33 05— 03 — .34 1(4 7 1—02 — .670671402

__EQ&~~1.L3SU~ F AC E S ________

.9 66895+00  . 1 0 31 5 2 +0 1  .1121(45+0 1 .113 3 0 5 + 0 1

— .9(42362-0 1  - .389722—01 — .105 162.00 ..10Ii±.Q1..

— .165705+00 — .1.63702 .08 — .t ~~1.33 5+U 3 — . 170701409

_ 1167.,0,00 — .1105714011 — _ l 2 ~~.+ 1 4 f l a  ~~.12C_ 5 0 , p O
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FOR SUBSURFACE S

— .275010.011 ~~.27 ?S0.0f l  ~~..2?1.fl?0 ,fl& — .2? 7 * 7 F . f l &

— .113240.06 — .115365+50 — .116955.00 — .12 3110+00

t~~ pc.~fl — t ,?s! r+nn — .127020.56 — . 11;11..c+pn

— .423 585+00 — .823~~~5 4 G 0 .~~2 ’.OuZ+00 —

fOR SU3SU1.EAOI Y

— .?016 71,00 — .73.21.2.00 — .7 ’7392+00 — .3O~~2.s0 .0 Q

_. 20~..1L. ~flfl - .2t ( 4f l F , Uf t — . 2 3 2 I ~~~, f l I t -

• .lc,S1.5t_ 91 — .7 2 3 0 7 5 — 0 1  — . 7 1 . 3 9 ( 4 0 — 0 3 .  — . ‘0 3 7 9 0 — 0 5 .

— . 1 1 4 f l 5 — f l j_ — .4  1 4 5 t . f l t  — .1 .1A77~~ .A 1  — . - .4 ~~1 4 . . — f l 2

FOR SU~ 3URFAC2 -0

6.1S710.03 _ 1~i~~75 1 4 o 1  1 t 1 .~~~c.lj —

•6601bE+03 — .133845.00 — .109915.00 — .1113’.0+00

— .175715.00 — .177985.00 — .11959E.0O — .150 (4 55+00

— .326595+00 — .339 035.00 — .326820.00 — .32 ’S3~+0o

• FOR SUBSURFA CE 10

— .2 89645.00 — .2575 15.00 — .284300+00 — .29 0750+00

— .133I&E.86~~ — .132830+80 — . 1 .35230+0 0  — .12 7 0 4 0 + 0 0

— — .151725+00 — . 1 ( 4 5 5 9 0 +0 0  — .144 1.35+00 • . 136 S 1~~+ 00

— .452810.03 — .841615.50 — .43Oc~~0.05 •
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FOR SU9SURF 502 11

— .b905a0,00 — .728710.00 — .77507~ +~jp ~~~~~a~L6it.0L
_

— .165565.00 — .181 .1 .50+ 00  .211o15.00 — .2 3 1 2 35 .00

— .3 3550—01 — . 4 3 3 0 3 5 — 0 1  ~~ 55Gj j5 .p j  — .73 34.20—01

.266 64. 5—02 .2 .903 02—03  — .342.47 0—0 2 — .67 ~ii15—02

Fn~ Sua~~UQFpcF 13

.966695+03 . 1 J S L S O + 0 1  .112142+0 2 .  . 2 . 1 6 3 3 6 4 0 1

— .Q62~~4 5— Gi  •.gA , . P 2 5 —f l i  - .t  35160+03 - .1 72 E . f lf l

— .165711+00 — .1o97 11+00 — .1748.35+03 — . 1 7 o 7 0 5 4 0 0

— .i16745,110 — 3 l o T ? 0 + D Q  ..32,sAc.n~ • 32R6314110

FOR SUBSURFICE 1’.

•. 7S(43~~.11~ — 2 7 50.05 — _27~~flZ0.no .

— .2.132.0+00 — .2. 133154 00 — .1169 55 +00 — .12313.0+ 00

~~~.1~~46i?+0~ — .t2’3 l + ~~ — 127 ~~~~.Q0

— .‘23660 .00  _ . .2303 + 0 0  — .(42 ’6c1+03 — .42 7261400

FOR SUBSU RFACE 2$

— .?OSOTc. +03 . 7 S — 1 ~ Z* 30 • .7 ’ 7 5 9 5 , 3 3  — .6 J~~2 J2400

~~~~~~~~~ j±~~: - . 1 1~~~~~~~~ 4ia.3ii :: _

— . 6 9 5 1 5 5 — 0 1  — . 1 2 9 0 7 5 — 0 1  — . 76 3%0—01 — .7 1.37 9 5 — 0 1

- .1 5775-~~1 3145L --
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SAMPLE CASE 4:

MODEL 1 HELiCOPT ER CONFIGURATION
WITH ROTOR WAKE AND SEPARATION EFFECTS

Data Input

I
- -~ -~~~~~

HUfl ~YL1M F1)W SEPA~ ATI~ 4
FUS~ L~ G .  !INI LE ROT O~L (T KO 5L~ OES) . ~~ _ -
KR~~ O U 

16~~~~0 0 .~~ -— 
0 1 1 1 0 0 0 0 1
0 _ . 0~

_
~ -- — — — — - - - — - ,. —- — — -  --— --- —-—--—----

IJMACI • Q ( ~7 3600.000 —0.000
A Lr _ . _ . _ 0 . 0 0 0 ~~~_ 0 .000

0.000 9.000 18.000 36.000
r~ o i’r _~~~.__o.ooo ______

0.000 0.000 0.000 0.000
iI~D~Y

_
~~~1.’.5Q 

_
~~ ..3.250 .1.k50 2.900_

ROT’)R 20 000 8.01.0 11.550 15.050 0.000 0.000 .12)
Jii!I75~~~_.. _0.000 _0.000 _0.JO0. 0.00Q~~

_ 
~0.000 - —

RPITCH 0.000 0.000

1 0 0 1
Sfl ~~ L_ . i&_ 3.OLL.~45 0 .00 f l_________ _________

NPV LDN I I
.CS1~G __~~~~60.QD0 i.L0 O__________ ________
I(P~~IN T  1 1 1 1 II I I I I I
N8a2~~~~ L_ 3 2~~~ _i I ________________

NRO~ Y 3 3 3. 1 1
N8O~t~~~ L . 3 _ 2 L~~ . i - -—______ —
NQOTfl~ 3 3 2 1 1
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~pecificafions of the Problem

~Or( P~ PI ~~ 1 Ffl~ PA~~ t3,
~1x= .

~;

NV= 3 N V 3

FCD PARI 2 
~~~ P~ RI 1~NX= 3 NX= 3N V 3  N Y 3

~~~ PA’i 3 FC~ P A RI
NX=~~~ NX: 3NY= 3 NY: ~

~~~ PA Pi  5 FO~ ~~ RE ?~.NX: 3 -. -- NX~ ~NY=~~ NY= 3 - - -

FOR V 4 R I  FOP °~~pr ~5NX=~~ N X 3
N~~~~3 . .

F(W P~~PJ 7 FO~ DA ~’T ~7NX~~~ N Y— ~~~IV: 3 NV: 3

Ffl~ PA PI 9 FOD P4 Q J  ~~~NX :~~ : 3
NY= 3 N Y~~~

FOR ~~~~ 1.1’ NEL 1=jc .~
~~~ KcYI MV 0

F(’~ PA1;
~i 11

N X 3
NY: 3
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X, Y, and Z Coordinates of the Nodes

V 2

1 0 . 0 0 0 0 0  0.0 00 10 0.00004..
2 t.~~Q O 0 O  — .000 00 1.08333
3 (. .00000 _~~~~.00000 2.16667
1. 0 . 0 0 0 0 0  .00000  3.25000
c t . o 0 0 0 0  .21.161 .93113
b 1 ..J 0 0 0 0  •1.533~ 1.37339
7 1.00000 .72 500 2.8145~6 1.10000 .1.1056 •51.187
O 1..00000 .13716 1.08333

10 3 .00000 1.25571. 1.62500
II 1 .00000  . 1 .8333 — .03000
12 P.00000 .36667 .0000 0

- 3.3 3.00000 1.1.5000 — .00300
11. 12.00000 — .00000 3.13333

- is  is.oosoo — .00000 3.11117
13 13.01010 .00000 2.90000

- It 12.111010 .72500 2.71355
3.8 15.00000 .12300 2.61251

- 19 13.00000 .12100 2.9111.7
20 12.00000 1.25571. 1.56347

- 21 15.01001 1.25571. 1.50033
2! 13.00000 1.2S371. t .P 011
23 12.00111 I.1.5~ 0I  — .00000
21. 15.00000 t .~ 50so — .00000
23 13.01001 1.1.3101 — .11011
26 20.00100 — .00110 1.93333
2? 3P.00110 — .00000 .96617
20 36.00000 0.00000 1.30111
‘9 20 .06000 .1.1333 i.67P32
30 SP.00000 .21.167 .33116
01 23.10101 .03711 .06667
32 31. .00000 .1.1838 .1.8333
Ot 21.00000 .9666 7 — .00000
31. 11..00000 .1.8333 — .00000
33 1.00000 — .00 000  —1.08333
36 P.00300 — .00000 —2.1666?
37 9. 00000  .00000 —3.25804
30 1 .00000 .21.167 — .93810
39 P .00000 .41333_:L i39_
1.0 9.10000 .72500 —2.111.50
42 L.31001 .41U1 — .5P~~ Z...
1.! 4.30000 .13716 —1. 0 83 33
1.3 1..J1110 1.25571. —1.6251L...
1.1. 12.00300 — .00003 —3.13333
~5 15.00010 —.00000 —3.01637L_
.6 18.00000 .00000 —2 .90 00 0
1.7 12 .00000 .125311 —2.71355
1.0 15 .00000 .72500 —2.61251
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40 111.00111 .72500 —2.53.14 7
58 12.00000 1.25514 —1.56667
II 13.11010 2.25071. —2.30833
52 13.00000 1.25514 — 1.1 .3000

3 24 .01101 — .0100 1 — 1.93333
54 S1..01100 — .00000  — .96667
33 2 4 .10000 .1.1333 —1.67432
36 54.00000 .2416? — .03716
57 211.11111 .83726 — .986bL _
30 54.00000 .1.1851 — .1.8333
~~~~~~~~ . t.1150t -- — .24161 .93819

• SI 4.01011 — .1.8313 1.67639
62 1.11110 — .12000 2.01458
92 1.00000 — .41858 .54167

- 63 1.~ O 0II I — .83716 1.08333
94 9.00000 —1.23371. 1.62500

• - 65 1.00000 — .41333 — .01111
66 4.00000 — .9636 7 . 00101
6? 0 ]III0 —1.66000 — .00000
II 12.08001 — .12511 2.7135!
~ 9 15.00000 —.72510 2.61251
70 11.01010 — . 12500 2.51147
71 12 .00000 —1.2 5874  1.56667
77 15.00011 —1.25311. 1.50833
73 10.30003 —1.23574 1.1.3000
71. 12.00000 —1.1.5000 — .00000
711 1 1 1 .0 0 0 0 0  — 1 . 4 5 0 0 8  — . 0 0 00 0
75 10 .000 0 0  —1.1.3000 — .00000
77 ‘4.30000 — .41333 1.67432
73 34.00000 — .24167 .63716
70 23~~10 l l l  —. 43 7 16 .36667
03 34 .00000 — .1.1656 .1.8333
41 2 4 . 3 0 0 0 3  — .96667 — l0100
62 S P . J o o eo  — .1.8333 — .00000
h3 1 0101I •.241 17 — .43119
111. P.10080 — .1.8333 -1.67339
44 1.00111 — .77411 .P~~1443l
06 1.00000 — .41053 — .51.161
I? 4 .00000 — *1716 .1.01331
08 9.01010 -1.23511. — 1.62500
44 22.30110 —.72511 —2.71133
U 15.00000 — .72500 —2.61231
11 111 .00001  — .77300 .2.31147
32 12.00000 —1.23574 —1 .33667
41 13.00011 .1.21074 - 2.4 0 0 33
34 13.00011 —1.23374 —1.45000
43 71.31101 — 41!!0 —1.67432
33 0P.00000 — .24167 — .03116
0? 74.31111 — - 83716 —. 966IL...
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90 34.30000 — .41638 .40333
14 1I.45011 3 .73000  6.6?flj0 _
100 11.03669 3.75101 6.70462
101 21.10346 3.7300 0 6.15&PL _
102 19.05000 3.79000 6.67300
2.03 11 .30001  12.17778 6.6703L.. .
3.04 11.31869 12.71170 6,70462
183 43.10366 12.1777 8 6.76642
tIS 13.03000 12.77776 6.67000
167 t I .130U 1 l* t4k~~k & . v . l lf lf l
105 11.93669 3.0.191.1.1. 6.70462
105 111.40116 11 6.14444 &..75642._..
110 13.05111 16.191.1.8 6.67000
i l l  11.41000 2 0 . 0 0 0 6 0  6.61006
112 11.~3I69 20.110000 6.67000
(I I  43.13516 20.3030 0 &.67380~~
114 15.03000 20.00000 6.67000
121 It. 33184 _ _ 3 li02L____6.6353&
116 13.10536 3.75000 6.56396

11.43*04 12.77771 &.&21.3L__
3.10 13.10556 12.17170 6.38356
111Q 41.318*4 1* 114444 6.63638
3.20 13.10536 10.19441. 6.58356
i21 —IL.10010 —1.16000 & .f . l O f lf l ._..
122 — 3.1.93369 —3.75000 6.70462
~~~ .41.10116 ~ 1.71l0ft &..lSf.I.,
121. —15 . 05001 — 3 . 7 5 0 0 0  6.61030
12.5 —11.55000 —12.77776 6.67000
126 — 11.93869 —12.17776 6.70462
121 -11.4 0636 —12.11710 6.74642
123 — 1 3 . 0 3 0 0 5  —12. 17776 6.67000
424 —11.11110 —18.10444 6.67000
130 —11.03669 16.1941.h 6.?01.62
131 -13.10636 —18.101.1.4 6.75642
13’ —15.35 0 10 —3.6. 1941.1. 6.6 1300

_111 — [1.55000 —11. 00010 6.67300
t38 —11.33609 —20.00000 6.67003
1.36 —13 10616 —21.01130 6 .67000
136 —13.05000 —20.113000 6.67000
137 —11.13689 —3.73000  6.63538
I’S —21.10336 —3.7 500 0  6.53356
130 -11.33689 —12.77770 6.633.3.L.._
3.80 —13.111556 —12.77773 6.58356

API —11.93869 —16.191.1.1. 6.63536
11.’ —13.13596 —16.191.44 6.58356

/
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X, Y, and Z Coordinates of the Centroid of Aerodynamic Panels

~LEI4 S *00 YPC Z°C
1 .40399 .06042 .50536
2 2.6J277 .18125 1.51615
3 6.1.0719 .30205 2.52491.
4 .50055 .16506 .36997
I 2.,02?7 .49518 1.10390
6 6.6)73.9 .82331 1.61.963
7 .1.0063 .22548 .13542
6 2 ,3’77 .6761.3 •P0623
9 6.50719 1.12739 .67706

10 10.51162 •36251 2.97767
ii 4 3.41414 .16235 2.56401
12 16.i1629 .36250 2.76016
13 10.41162 .04037 2.17995
14 13.,14% .99031 2.10026
13 16.ftltS .99037 2.02030
16 10.51162 1.33207 .79792
17 13.01644 1.3520? .7617!
15 16.6102! 1.35207 .73950
14 23.01541 .3020 6 2.25470
20 31.03433 .15123 1.35207
11 33.11072 .~~~S42 .45J%..

• 22 23.02543 .32531 1.63061
13 31.01430 .4951* .44037
24 35.13571 .16336 .33 012
24 12.12648 1.42734 .6*417
26 31.03430 .67643 .36250
27 33.01512 .22345 .12.661.
25 .53035 .0601.2 — .30536
24 2.~~I2?7 .18125 -1.5UIL
30 6.5071.9 . 30206 —2.5269 1
It .51199 163I6 — .36447
32 2.s127? .49310 —1.10990
11 6.65 74 9 .12511 -1.04111
s~ .~eo3s .22540 — .13542
16 2 38117 6764! —. 40624
36 6.60719 1.12739 —.67100
31 4 0.54 162 .34265 —2.9770?
30 13.~ 1494 .36230 -2.06901

. 32.. . . I&.51 1?6 .36256 -1. 76116
1.0 10.1.1162 .44037 —2.17095

....1L.... 1 1 81494 44117 —2. 10026
42 t 6.~ 1025 .99037 —2 .02030
43 10.51.162 1.33237 —.79792
44 13.51 494 1.3520? — .76875
86 16.01*54 4.16207 —. 7146*
46 23.82385 .3024 5 —2.211.76
47 11.13836 .~~1476 —4.1626?
46 15.03172 •06042 — .43696
86 23.11646 .82611 -4.66561
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•1
90 3 1.03430 . 49316 —.9903’
11 3 6• 587~~ .16606 —.11042
52 23.52585 1.12739 —.6043.?
61 11.01831 .61641 — .14210
34 35.03372 •2234$ —.12003
61 .60011 .~~~l&l47 .1003*
56 2.35277 —.13125 1.51615
1? 6.1874 4 — .3320* .3.12434
50 .50933 —.16306 .36997
54 2.30217 —.8464* 1.10434
60 6.30719 —.52531 1.64953
*1 .48066 —.22648 .41582
62 2.602?? —.67643 .1.1621
61 &..~~071S .1.12724 .67700
64 10.31162 — .36250 2.9775?
66 (1 .4 484 —.3626 0 2.06901
66 16.51525 — .36250 2.76016
6? 40 .84  462 —.4601? 2. 17446

60 13 61494 — .99037 2.00026
63 (6.44 0?5 —.4403? 2.02066
70 10.5 1 162 — 1.3520? .79792
74 4 3 _ ~~t448 .1.3628? .76871
72 16.31615 —1 .3529 7 .73956
73 11.117586 — .30208 7.7611.78
71. 31.13400 — .16125 1.05237
~3 36.11072 — .06347 .86064
76 23.0231.5 — .82531 1.65061
77 11 1118111 .~~~~8414 a . 44037
13 33.13072 — .16506 .03012
74 21.11 2585 — 1 . 1 2 7 3 4  .6084?
1111 31.03433 —.67643 .36230
A t 15.21072 _, Z54&.~~_ ..j2.fl.63.
8’ .5005’ — .0601.2 —.30538
Al f.512?7 — .10125 — 1.51614
34 6.50119 — .30208 —2.52693.
*1 .0116 — .116106 — . 34947
36 2.,0Z7? — .1.9513 —1.10998
*7 6.18 7j~ — ..AZ33J.... ...—J...L ’Q*L..
66 .50053 — .22546 —.13342
SQ .~~827 7 .. _474I3~ . 4*626
II 8.50719 —1.12733 —. 6770 6
04 4 0 0 4  44~~ . 3026 0 .~~.S77*7
92 13.51434 — .33233 2.669111
23 4 6.011 026 .l&261 2.7&116

94 10.51162 — .s9137 —2.17995
41 1 1 3  *4404 . 00037 •~~. 4 0 A 2 c .

96 16.510!! — .99037 —2.02056
0? 4 0 . .44l.2 .4 11507 .7070?
95 13.11494 —1.35231 —.76375
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40 4 6 ,.j*26 ~ l. 16707 ~~. 7326*
1110 23.32543 — .30208 —2.25473
4 0 4  ~~~~~~~~ . . 4 A 1~~1 .1.367*?
102 33.13172 — .0401.2 — .43096
4 0 3  2 3 . 1 1 2 1 8 6  . 02611 .1.61061

3.04 31.03430 —.40516 —.99037
LII 16.830?? ...1&116 — .33012
106 23.uZS4S —1.12739 — .601.17
1147 14.011410 ..47683 —.36710
3.06 33 .83 672  — .22346 — .12063
109 . 11.75744 0.26369 6.66731
3.10 12.1.5658 0.26369 3.73052
1(1 14.14231 8.26384 0. 71321
112 11.1671.4 15.1.8611 6.66731
1112 42.4.3601 16 41611 4. 73052
3.14 14.03335 15.48311 3.71321
115 11.14286 14.09722 6.67866
115 12.53608 19.09722 6.70026
11? 18 19336 19.04722 6. 69461
110 11.1511.4 0.26369 6.45269
144 12.sSOOI 0.741*9 6.08941
120 t4.J9339 6.26339 3.62679
124 11.11784 46.8*414 6.66784
3.22 12.53606 15.40 611 6.60946
173 14.11911 9 11.66614 0.62674
124 1i.~5?44 3.9.09722 6.66131.
421 12.6308* 19.19722 4.61974
126 14.30335 19.09722 6. 64639
127 —4 1.71766 —8.24 184 6.6*731
120 ,—t2 .5366$ —8.25309 6.73352
1.29 —18.11114 —8.28109 6.71 321
130 —1 1.73744 —15.63611 6.60731
131 -12.1360* —16.8*611 6.7305?
3.32 —13.09335 —19.46611 6.71321
113 —11.76744 —19.04722 6. 67666
134 —12.6360* —19.09122 6.70026
133 — 14.01319 —19.09722  6.64161
3.36 —11.1571.4 —6.26389 6.45269
LI? —12.53606 6 .26i1.i ..... 6..113. 41_
136 —14.69133 —8 .26339 6.62679
135 —11.73788 —15.86611 6.65 264
14.0 —12 1.3600 —13.46611 6. 60980
141 -14.01139 —15.46&11~~ 4. 62.67L9.....
3.42 —11.1371.8 —3.9 .09722 6.66136
143 —12.8 .4612 0 —19.64722 6.619 74....
144 -14.09335 —19.09722 6.64639

L - •  •- ~~~.
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• Nodal Numbering for Surfaces

702 1I~~~If 7 I

I I _1. I
2 5 6 11
3 6 4 12
1. 7 10 13

SUWII.2 2

4. 7 10 13
44 4? 24 21
13 10 21 24
16 14 22 26

709 ~~I & 6 2  1

16 4 0  21 21
25 29 31 33
~ t CI ~3~? 18
23 28 23 28

‘j4~ ~~~~~~~ S

1 1 3. 3.
33. 36 83. 3.1
35 ¶9 42 12 4
1? 85 83 11

700 IIIOI ICI 6

37 40 43 13 —
44 4.7 50 23
81 4* SL 28
46 89 5! 2!

t
~ 3 6JWA ~~ 1 

—

46 49 52 25
53 13 6? 03
34 96 50 38
24 20 28 28

108 IJOlIC I 9

1 I 1 1 —
2 59 62 65
I 6• 61 06
1. 31 64 67

‘~~ S~S~~~IGE 10

4 61 64 67
14 0-0 71 78
15 69 72 73

_ t1 70 73 73

104
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100 6111061C7 11 -

1*. Il 71 76
26 77 79 61
2? 70 66 *2
20 28 26 20

— 
‘flO ~~,~~~*cE 13

1. 3. 1 1.
31 62  64
36 04 6? 66

_ 17- *6 ~1& 61

#08 SIIP IAC I $ 8

3? 61 0* 67
44 49 92 78

_ &I OIl 43 71
46 01 94 76

704 ~ J~~~*C2 15

66 ‘Ii 94 76
61 46 4? 84
54 96 98 82
2* 2* 2* 2*

— 702 6J~~~I~ 5 28

_ 43 101 1~lI7  1111

103 104 108 112
104 III 1184 1111
102 156 110 114

704 ~I1~~~A~ E 25

19 3.01 107 111
111 II ? 1.11 11?

F 116 01 5- 123 13.3
II? 106 110 114

~~~~~ 4i1~~~~~~F 
• 

27

1.21 126 1.24 132
• lit 126 135 3.34

123 42? 131 133
3.24 123 3.3! 3.36

(OR SU~~ 8~~ 26

• 121 *25 129 133
1?? 119 t41 134
136 183 142 133
124 128 i32 133
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Noda l Numbering for Elements

E.L19 •+ +— -. - —

1 5 2 1 1
2 6 3 5 2
3 7 4 6 3 ~~~~~~1

11~ 8 5 1 1
3 9 6 8 1
6 1 5 7 9 6
7 11 I 1 1
$ 3.2 9 3.1 6
9 13 II 12 9

10 11 14 7 4
11 II 16 1? 18
12 19 16 1$ 1!
11 75 17 18 7
14 23. II 20 3.7
II 2? 14 21 II
16 23 23 13 10
47 74 21. 23 20
16 25 2! 24 21
14 24 26 14 16
20 31 27 29 26
21 7* —21 ... ....IS..... 27__
2! 31 23 22 3.9
23 .2? ~ I ~~~~ 29 - -

V. 29 24 32 30
23 31 31 21 2?
26 31. 32 33 31
2? ~~~~ 28 14 32
23 35 36 1 3.
24 16 39 16 20
30 37 40 36 39
31 10 81 1 1
32 39 42 31 41
11 80 41 39 82

~04 41 it 3. 1
36 82 12 84 i i
36 43 13 4.2 12
37 84 1.7 37 1.0
33 86 60 88 67
Ii 86 44 41 8*
40 4? 50 4.0 63
81. 88 61 81 .~~~~~~~._....

42 49 5! 86 53.
81 6 8  21 81 11
4.4 51 24 50 23
8* 21 14 74. .
46 51 55 86 49
4? ~~ 16 II ..3.3__
40 20 20 54 51
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71 
-.

81 67 44 67
513 36 58 55 57
11 70 7* 56 60

52 5? 33 52 25
*3 1* 38 17 33
68 20 2$ 90 34.
16 2 64 1 4
56 9 63 2 59
47 4 61 I 68
36 59 62 1 1
14 48 61 14 62 _
60 61 64 60 63
64 *2 61 1 1

62 63 66 62 65
63 64 67 63 66
64 14. 6$ 4. 63.
63 116 60 $8 6* -

66 16 70 15 69
0? 08 71 61 08
60 69 72 58 71
£~ 70 73  64 77

70 11 76 64 67
74 I, 71 7 1 1  71

72 73 76 72 75
73 ~& 7? 16 T fl__
76 21 76 26 77
11 76 2a . 7 L LI ..~ ...

76 ~7 79 70 71
1? 74 *0 27~~~~~~?4 -

711 26 26 78 60
72 74 *4 73 I A
60 00 82 79 4 j
01 2* 20 68~~~~~&2

3’ 33 33 1 1
*3 66 36 13
88 55 37 86 36
*6 16 *1 11 4

9S 07 04 36 53
*7 08 *6 0 7 84
40 33 66 1 1
80 66 *1 61 *6
93 67 50 66 67
04 II 8&. *6 17

92 30 43 39 48
05 04 k& II 46
96 *2 89 80 3!
— .1_I 80 6. IS.

96 14 93. 93 90

107
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4~ 74 02 47 0*
98 75 93 74 92
44 14 00 71 93

100 35 53 93. 1.6
I I I  16 68 06 63
10! 20 26 96 54
103 97 93 94 91
104 43 96 ~~ 93
101 23 26 98 96
106 61 97 76 94
157 Il~ 4* 41. 9?
100 26 20 82 95
L~~ 104 III 103 39
110 105 l It  104 100
11.1 106 182 1123 161
112 108 104 107 10 3
III 144 4 0 6 10* 104
118 111 106 109 105
116 11? 180 111.1 112 7
116 11! 109 112 108
(1? 1118 ~~_t1I 113 109
118 itS 111 99 103
III 1 1 1 6  •~i1~I_~ 115 117
3.28 ( U !  106 116 118
121 147 1~1~6

_
~ II! 107

122 110 120 117 119
1.2.3 116 ~ 10 III 120
124. 3.19 112 101 111
121 78 111 41.6 112
126 t iO  118 120 113
[27 126 122 121 121
120 1127 123 126 122
(24 126 124 127 123
130 114 0 126 129 125
(34 111 177 131 126
13! 13! 126 131 127
133 1.114 130 133 124
138 135 133. 134 138
1.15 130 432 116 131
136 13? 139 121 123
II? 118 18* 437 134
136 124 125 136 11.0
134 1110 481  126 (29
140 (84 142 139 14.3.
144 17* 142  1181. 147
147 11.1 134 129 133
483 18? 1136 181 138
14.4 13! 136 142 133

108
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The Disfribution of the Source

#~ Q ‘lLJ lsuicAcr 1

—.69~i5!+02 —.89462E.iZ — .89131E402

~.R b 6 2 ? C + l 2  — .*87Jj~ 3.02 — .14148 4I2

—.78,711402 —.146390402 — .742621482

705 3t16311578C7 7

— 475360+0! —.892610+132 — 869*30+02

—.271.87,122 —.;I7’67o02 —.3I1517.12

—. 118360+92 —.119570+02 —.143210 +02

70~ ~u~~usc&CF 3

.736392+01 .69569E+01 •54.34o~~.oi

I3*68(80 2 11474E,02 .127_43.E+62_~~~~_

.165071+02 .153130.02 .159391+02

FOR iJg$1R7*CE S

— • 893361.402 — .894*02+82 — .691411.02

— . *4~23#+122. — .683737.12 — .183170+82

—. 126230+02 — .727870+02 —.734000+02

F0~ W!3.IP7I CE 6 ____________________

-.424520+02 — .11.4604.0.02 —.4?t0U+02

.~~ 21U2E+122 ...3.~~M14Ltfl . .1t4.8~LttL. —

—.183421+02 — .179290. 02 — .161030.02
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702 *L1~~~1~~78C7 7

.107382+91 .212160+01 .359940+81

107167402 .111487+12 .112632+02

.15*770+02 .155620+02 .156631.82

~0R SL16SI1~~F&~ L 9  ——

— .3 97331+02 — .696290+02 — .260 130402

— .34.8480+32 — .64.21137+02 — .64.01271.02

—. 7~~ e2t +02 — .724.97(402 — . 7t87OE.02

734 ~J 129IRFAC E 10

— .660040+0 2 — .461230+02 —.4.64060+02

— . 277811.02 — .29I560~Q~~~~. 9j..fl(~.j~. . .

—.tZab1O’02 — .148950+02 —.173010 +02

~3R ‘UO!U3F*CE 11.

.7081214131 .5663.90.01 .3$515~ .0i

.1319110+32 .132371+02 .124 150+02

.3.65380+02 •J6263E.02 .158630+02

7011 ~J8SU4FACE 13

— .693251+8! — .694821.02 — .191300+02

—. 848227.62 — .082640’ 02 — .141430412

—.723922+02 — .719*10.02 — .1*144.0402

736 IJSSIR7ICE 18

.423422+01 — .441330+07 —.457300402

-.2g117D6 2 — .311316212 7.J18470+I2

—.151307+12! — .190420.02 —.117390+02
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‘~~R ~U85IRF&GE 15

.14.284160 0 .106700.11 .216550+01

• 108177+6 ? 23.089*E.1Z .11 510.12

.t 5S~ 62+02 .155062+02 .155530. 02

FOR ~ J SStRFICF 26

— 187330.03 .708610.03 — .624150+03

—.7611417,03 - 881667+0I — .616212+01

.738800483 .407770.03 — .621480+02

7120 ttiU lLIlFIC2 21

— . 387961403 — .708610+03 — .624150+05

— .26(330 +63 — .4*736(413 — .616260 +03

.238190+03 .407710+03 — .823.880+02

FOR SJ85097&C7 27

—. 3Th860+0 3 — .698270,03 — .619230+03

—.234122,83 — . 8*1886.03 — . 013131+03

.225370+03 .397470+133 — .680371+0?

— ~O8 ~ L1~~~~U3 F 6 C E  2*

—.374860+03 — .694280+03 — .611250 +03

~~ 2c6t t2+63 ~.4H167,03 ~ .61 1112+G3

•?2336’+0 3 .391470+03 — .410330+02
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The Distribution of the Velocity Potential

___704 ~ J13SURF*C.E I

—.460~ 91+02 -.456371+02 — .456420+0?

—.43111287+32 — .833350+02 — .436327+02

— 362061+02 — .39314.0+02 — .39933140?

70* ~~14SU2F1C0 2

—.207310+62 — .235310+02 — .255050+02

- 8&42~~+lI1 -~~117,22.02 —. 1SI617.I ~~

.394190+01 .382020+11 .194612+01

FOR * I 6~~II3W*~~ E ~~

— 100i6~+I3 — .3.07530+03 — . 119390+02

..6fl11 14,1t . 3126*7603 . 211627.83

-.2 67 120+83 — .264942.03 — .234790+03 
-

742 {tI66(I52*~~E 6

—.4.66491+02 — .4.61230+02 — .457330+02

-. 84644C.62 - — .843187+.7 —.161077+0k

—. 604630+02 — .811512+02 —.4.81990+02

02* ‘~tI l3Il27A~~2 6 —

249280+02 —.235251+02 — .250932 +1?

— • 7120827,02 — . 211*37+02 — 1138?t+12_

—.175730+02 — .188800+02 — .103120+02

~~~~~If lL ~~~~~~~ UCL~~L~~~~~

-. 4411?!+0 2 — .519442+12 — .00 3322+07

— . 44360 7.01 ..1,13?e.•1 .4&1117.03

— . 118391+0 3 - .187232+03 — .297207+03
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712 ~ i86I~~fAflI 4

—.461160+02 — .456972+ 02 —. 8343b2+12

— 820001.122 - - 871717.02 — . 426617+02

— .368721+02 — .358761+ 02 — .363140.0?

~OR IJOIU3FACF ill

— . 186510+9 2 — .197430+ 132 — 2204.40+02

4015*f+01 — .1212306 +02 — .158137.0 2

•413981’lt .207120+01 — .11663E+Ot

t~~~ 111J66u178C2 11

—.103490+0 3 — .3.09600403 — . 1 1 31. 4 7 OE + 0 2

— .300510+2 3 — .352430.123 — .2321.60+03

-.207151.123 — .265070+03 — .234910+03

0Q4 1J8SIRFA~E 13

—. 464010+02 —.4597U+OZ .8555!E+02

—. 482917462 — .436187+02 —.6306*2+82

—. 398670+02 — .386300+02 — .374t02+02

3J 53IRF1~~E 14

— .246* 10+02 — .24*360+02 — .238970+02

-. 2184 2244 2 — .2 06115+82 — .11771041!

— 11326”0 2 — .16667(652 — .3.34210+02
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F3~ ‘~u115IPFACE 15

-.464360+92 — .335730.02 — .624*70+02

— 11132 22+0! — . 124*92 6 03 — .168250+ 03

— .1184.30+83 — .1*7330.13 — .207320+03

9011 1J45U 70C E 24

-.1998110+03 — .366080.03 —.31439(603

— . 137591+03 — .260427+01 —.314*80+0!

.131210.03 .221460+03 •.16031061?

‘06 ~Je5U4c*C E 25

— 204* 11+9 3 — .367110#03 — . 315250603

— .16*1UI+63 — .262827,83 — .116200+13

.121390+03 .219210403 —.173510 +02

90* ~U45Ip76C7 27

—.197010+3 3 —.362640403 — .313271.03

— . 13*8*2+33 — .254510403 — .31511!+03_

•1t9091+03 .23.3560.03 — .23.094.1+02

..~~~ 0 ~ iI 6SLRF&C0 21 ___________________

—.197t3~
,03 — .362300+03 — .3134.81+03

-. 1.~~ 6 82+83 - .234747,33 -.i l3iZLt Ol.

116550+03 .212300.03 — .2 13020+ 02
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Pressure Distribuflon

~~ 3 ~J13SU!F*CE I

• 140331+)1 .12493.040 1 .136610+01

.4.71s60.00 — .375730—01 — 35702~ — 0 I

— 75671e—11 — .711467-01 — .*96&97—31

FOR SU8SUIFACE 2

— 47.324~~.88 ~~~178 1267+38 — 1673 fl~~+ft8

— .3.66510400 — .181780+00 —.3.59400+00

.&2P$6’418 .667*12808 838* SF+f lB

C~~R ~*J5SlR7AC1 3

.911.306+00 .718t22~~l8 .662302.ll

.712120+90 .669230400 .573730+00

• t61l1~~,0t &426&E—01 167260+00

~OR -jiJOSURFAG E 5

.42,..447.O12 .125212,01 .138797+01

— 336000—123. — .383670—01 —.361350—03

—. 106187-61 — .767510—It —.644*67—01

‘OR ~J8SU2F*CE 6

i~~i8o r,*i ..156677,0l — . 114487+06

—.419110—01 — .6*2910—81 —.111440+00

.471387+60 .217887.08 .284022.08

7011 IIJSS3RF*Ct 7

. 4 0 8 3 624*0 .248237.00 .310&i?+ I2

300490+90 .344190.01 .403907+00

.113111+0 3. .7324.10. 00 .392?tE+SI
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FOR SU0SURF*CE 9

.17~4Z60+0i .122710+131 ~ 13663E+61

.1.535130+00 — .599010—01 — .550510—It

— Ago ’g7—Qt — .*!7532-3i — 77312’—Ii

‘OR SIJ13SURF*CE tO

i~~~1ii.120 — .132730+00 — .114131+00

— . t4~ 3604Q0 •,3.39431~~~Ø — 1164.60+60

.428837+00 .577350+120 .A4364E400

7011 ~J3SU1F*CE It

~~3i.26E.00 .75 1430+00 .877931+00

.72~ f2E+00 .061100.08 •56648E400

—. 15*18’+Oi .612477—It .i505 7,10

‘OR SUSSUIFAC ! 13

.91894’+0R •12334.243t .136042+01

.443.180—01 — .32030E—0t — .52513E—It

— 281812—0 1 -. 252117—Ot — 787122—01

‘0* SUOSL*F*C( 14

—..11 ~ I22,II — .110802p1L — .120821811

— 433.022-01 — .416770—01 — .711620—li

- 122617+82 .218112408 .18il82 4 2 0
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FOR 6UOSURF&CE 13

• 18101E+00 .20Th 1.0+00 .296300+00

.374290+00 .336130+00 .396730+08

.112911+31 .728030450 .383260+60

FOR SJOSURFACE 24

—.24*591+43 — .41*320+03 — .13682 0.03

—. 402841+43 — .872330.03 — .904650+0!

—.1?43VF+0 3 — .871762403 — .669640+13

‘OR SUSSIRF*CE 23

—. 232127+31 — .39*8 47+03 .180137403

—. 601210+03 — .469090+13 —.900910.83

—.1035 ~~+03 — .87*317481 —.670190401

‘OR ~USSURF*CE 27

— .224897+63 — .141117.03 — .i42116+0I

— 377322+53 — .83780E.03 — 875530+03

..I 6-40*~~4fI l — .8353*7.03 — .66188’+03

‘OR ~U4SURF*CE 26

— 2?A3~~#+~~3 _ _ ~3. 5 9 2 Jj J l 3  — .180117.123

— .377241+0 3 — .637530.133 — .875640+03

-.1041.87.33 — .810132883 —.153867.63
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SECTION 6

PROGRAM LISTING

PRO4*AM N*IN( INPUT, OUTPJT , T*P05s!NPUT, 1*PE4*OUTPUT~

C
—

C NELEN(N*X)44l S

CONNON,ZU 1/NX 134) ,NYt ~~~I ,NX Y (341, K STIMV,kSYM *Z,N SYHM? ,NSYMMZ
7~fl87nNI7712Ik57I, 8nftV.45,NTt3kt t T1f8I8t383,V~ fl2~~ £18I ,W WA17tI 3&1

C OI*ON/?213/I PTLQN,$80~~ 1’, N00 0Yt , N00013,N9TAZL,NSNIFT , SdlUI, NSWANK ,
4 11 *07

CORROMIZZZ4/UMA CII , OMEGA, ILFA ,A~~fl, 6*0*
~ 

?0Vl ?0~ 87871 •430V1 0707 1

C0*ONIZZZ6#3NOSt,X001,d 302 .21*11.
flflI870077727IT1l.~87,V8fll ,70fl8~ VT*?I
COWNONIZU8#ZNOSO , Z001,7902,?TA!L
n~~~(tMI777D18V0fl4,070n4, 376ft8 ,R7053

CONNOOUZUL0I RSN*,T ,I.SNI T T,RSN*NIC,LSH* MC
•~~~~~~~SM J7f l 4  .,y.... r p

1 
OMS U ,uImrp 2 vuIIa~ gyp... 

- 
fltfl fl

COMM ONIZUIZ#RROTOR,eCM I R0, T*Ult.. IL 7*13
~~A00fl~~i777e 37 T I4IT73~ yw7y l l1,TuETl1.r f8I f I~~~, A 7~~~~I T1l

CON 0)41! Z14IIC0LA0E, t*I&~~S, T* NT E0, *8Lt ,X5TE,K*OTORS ( 34)
01lN All,777,1I VI S7V , V Y 7  TI~~II 7W~ TL2ITEU. T*II ~~ P O T S  TI

COMN0NlZZZ16~ N WAP ~~T, NW~ CIB ,P~~AKSR.NW *~~m.
rno n~ ,7pp4p,u*w1 .v,u.,e 10 ,O*7I 7V ,I~ *O 0

COMCONIU7IIIW *NG PY , WA*510 ,W*)4 G5K, WA NG OL
~noonMl277t .3#rDpTuT(  I lL  412*ft 11000TT F. VOCAl

C OMNONI 222211 PT
flI flMA77784 77074 1 70V7

C OMN ONIZZZZ2FKNSEI.E, KNSI IP ,KNSTYP
1 8787.77788.74871 7087 .1*, WO IITV*

CONM ONIZ7324IKTMCLO, KTN13I P ,KTNTYP
f~flM1iI4MJ77 7 201 71771 c,VDV~~.l0 t VPVTVR

CONN ON FZZZ2$ # SV TEI_E , Kv 254P, IC VTIVP
I~ 0*01101777877 711771 71111 4*~~ 71*770

COMMONIZZZ2O/ICMO(L1, KH0!IlP,KN STY’
1 0001111J77770177771 VIII

COMIION/22Z301 I8LELE, K3I.5 IF, ~C3L 1YP
I~0hUI0II1777*4# II1?AI~,UVfl~~~, .113 30*1 ,10T851
CQMMONl ZU32/CST*G ,CVO~~1 000110i777337 141*77

COMNON/2223411CU 7
~~~~~~1TTT ~ T~ ’~T2~ ~~~~~~~ T ’UI

COt*0N/!ZZ30lXCT*,YGfl,~ 2R,RX , 5V , *Z
~ A 0MJ777Ct170Oa0,VI fF,W? r7Jl,?&lIL 7I4 , T*gyf u ,3 *u.. ,Tn
OIPCNSIO$ V0I.Y (230 ) ,V0V12506,P1113(25 ,13, ICROTO!(250)
03115174300 4~p(.E.4 ,w f lV l 8y 3p qçl*) &Ic C Z09)
0II~~N SI0N PC 3,2911,P1 3,250) ,P2(S, 2310, F3(3.250) ,*IC(3,251)
~~~~~ ~~~~~ ~~~ ~~“f 18 8701 lI~~ 0~~~V Ik*~~ 881

DIMONSTON PNE C C 230 ) , P N f l 4 2 3 0 ) , PN 12(230 ) ,0C (250 )
flT~~~ II1TtIM *1It,IIII , 11171. ~7l~~5l~~,31* I~~5l1
(QUIV A LENcE ( *A (t ) ,PWIC 110,1*A (411),DNI11i))
•0I ItW*LfM~~f (A l  I*04% ,.~~21LI1 , s*& .j 8 7 .) ,o.I3e~~ p I )

29UIV*tENGE (I4(t601 ,V _ X(t)),(IAIZ103.),Vtl.T(t))
‘011T00L’41’ (0  tL~~~_ T’$U .’1 8”t) C~~’&~~
SEAL L SNAFT,(.SN*NK

NREAO83
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N WR IT E.6
177170 0 6

I4TMA 3.6

NX M AXP .NX NA X+ I
11V*A  

~°
NY170 --t

NXV MP.N X N A XP’NVN *OP
1717
N 90*1.0
17b0I RAL-,
N NAK OL . 00

I.
• REA OIN READ ,Z)NC*S0

17*377 I I I ~~~ ?Y2, ~~ IM~~ A77

2 FORN *T11013)
3 f~~ 0 1 7 A ? 13 . p~~j t )

6 FO*MAT(2A4,2~5)

00 999 ICASEzI,NCASE
I.
C

ch it oAPAI11m o~~ i
C

~~~‘ L oq~~ n(9.y~*f 1717... 17j~~ 1~I17l~~7~
C

OAI I P1111O*TII~~~~.11,*V V11. 17h7~~T,VW,UI,0*r )
C

— 
~~ A I I  C17tl’Vt111I.111, lV110T,~1b *0V ,.,T*5V)

— 

~~.. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WR3TE (6,60)
II f041147141V1* MAYO 213~ O 62876? . . 1

TtL700?MT1.% 711 I I
I CALL FRIN TA (MELEM ,NX Y ~c .XK,N N 00E, P C,NOFC T ,PI~UE, I )

LF(KPSINT(Z) .10.1)
40811 •8T~~~~A f M F I f N ,*YV70.tT,N~~~17~~*0 ,11fl~~~ Y ,Mfl11Y ,2l

C
I V Cf 4 8 I I 8 7L 7 *,M1187.~ ~ 

0l,OP~3I~ V~~. & n f lj~
C

3717*0 1~’ 
I t t  ~ 4 I

ICALL PRINf D. OCLEN ,NX YMP , *K,NN000,PC,NOPC T ,$000,3)
I.

IF (KPI!NT(4).CQ.1)
j~~Al L •0?17rA (IIf ) r*, ~~~~~~~~~~ 7’C~ 

1
~ 110f• ~ 117117

~~
Y 3 1.Q95 ~~~I

C

C
*0 £
Al (NW 1.0.1

£

C
87 0 3_$~~177I 11

NWWO!. (t—t )~~N0LEN
10L 071T1z1.0

IA INNN)*t.0
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9 CONTINUE

CAL). COEFF (NELON,PC, NNG~!,XK ,N0SE,k WIKE, NtSQ,AA,SOURCE ,IC,
I r 0 ’ C°,P

C
3714*?07 177 *)

I CALL. COEFFINEL EN, P C ,NN300,  Xk,N000, KWAKE, NES (~,AA , S3UR CE,0 C ,
2

C
Y W I I I W O I T MC 4)

I CALL CO EF F (N ELEN ,PC ,NN )0f ,XW ,N000 , KW A K( ,NES Q ,**,SOURCE,8C,
~ 700TOD 1 II

C
Tf &1l0L MlF.C~~.l .1*1.. MM&t*l 117.81

1 CALL COEFF (NELEN,PC,NN~3E,XK,N0OE, KWLKZ,NESQ,AA,SOUICE,SC,
~

C
TTI700T..Y10t “1’’15L’ ~~TM ?gI . I~f . ~~~~~ . & I ~t , l 7 I t

C
T7I1PlY17YI6l_ 7lt~~4 1 t & L I  ~ lTMT4 t~~~, f17,MW.3~~,Al ,1ftII*’! 2,PI

C
1.11111717(871 ,177t~~,~~& 1

~)178~ j .C
T.,vO8TMY I7~~~Cg , , rIlI ;ayM?o,MA-.r o..t~~~1 A A 1tnh.w~c,t t

C
eli I I O73A~~I1fl h I007 ,3p1,, ,uri 7M t~~

1111T M87CY1*YVMO~ 17.lflfl2~ AV7I

C
~~AI j  017TI7t141.41fl113 317I1I17, 2UX~ ,l171t,Ou12.~~~Tl12I~LE11)

C
I’OI L W V W3I 9 0 LV~~ N 7 L y ,17r _ !,n..It.*.$I1, ø U3W *t .D2 .a7~~~~.0Lf1 . n

C
I’ O i l  I’4I ?~~~I I ’0  ,17V~)(~~97I 7 , II 7L. ?.017T~~ ~~~ t1l ,0~~ ,’CO0Yft*I

C
3.lv~poTI1T (kp 5p_4.cjj).. I17T011711f11.M730, *A ,~~~,4i

C
f A )J f~~OC7II0II1A73 OW , .17)j d *1107

C
46.3

t ill STOP
717*
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C
1.II87OHYTMc 0578 1U7J~~~MI

C
C DATE CREATEU 1 MARC)) 51, 1975

CONNON #ZZZUIX ( 34),))! (34) ,N3Y(36) ,KSY 4 MT ,K SY$W Z ,NSYMMY ,N$yMN Z
— V3fl~~~~flhl I77721Mt1 V,*1.4Afl Y. II ,I ITIT8I ,Y 871771111 ,WIIQI OI I 711,71707711311

COM$OM ,ZZZ31NPY I.O$,NQO~~ 3. ,N000YO,N800V3,NVTIIL. ,NS$IFT ,NWUI,N!NANK,
I

COHNON#ZZZ IIUNA Q4 ,ONEG A, *LF * ,A9(TI
11 11M1 7776iY*V1? 13t87I~~ D 

- 
*0871

COMNONIZZZ6/INOSE,I(8Ot,1 302,XTAXL
I’fl11110171 7777JY171l87~ 0.fl I ,V 5I1

~~ VT *jI
COMNON/ ?ZZIl!NOSE,300t ,7302,Z TAZ L
C o ~-”fl°~~~~4flt M’0”L 1!l0l,PJ3O2
COPO)ON/ZZZtS *SNIFT,LS)P7T,R$HINIC,LS$I MC

~~C’3. Y’ U’ “UVCi. ~~‘L40~ US 711• l2

CONMON/ZZZIZ#SROTOR,8CN IO,T*U0L,AL.F*13
C~~”O~-’

,,7t’
~ 

Y..fT7A ,7..rlC, 11.1cT1.I,co..r).1e o73..~p?M —
COMMON/22214,,C3LAQE,TA N. o S ,TANTED,XeL.E,x,TE,KROTORS ( 34)
CO~utnP” lZ! ti~ V~-~ iM ,-~kW’ - ~ T EZV 1T~ ML7~ . T0MTEV,

301’ T~~ 03tCOMMON/ZZZL6IWW*ICPY, NWA (I8,NN*KSK,NWA1&..
C”~~ ~ )IJ ,fl ~~liSS 7) 07 MSIfl_ ~~

p 1011 .17*71
COMN QNIZUI6IWIWGPV,W*$,,48,WINGSE, W1N6a
C flhIMflOJ 7P3t47 ’Cp~~t) If It •i , 177~f~~0,U*2TT (,1~~~+9
COHMON/ZZZ20~ PT
t0~~ ,o$~ ?U’I’ 7*7k.
CONI (ON/32222 ,RNSEL.E, ICN ScIP,k$STY P

• ‘C~~’~ ~~ 00fl37
COMNON/272 2W ETNELE, K116 IP ,KTN1V~7118711*177231,7377. 7, 7*31 .1* ,70V TV*

0NN 0N122326/EVTELE, ICVT%~ P ,K91178
C~~~ 0~ -’ ?P78?i V5Ij7)f1O8I~~ .1*, 0314T73

~DNNON/2ZZ28IkN6tL0, ENO5NP ,KNSTYP
1ti87n117777~~0i 01771 7~ WCW~~l7* 1 1117 72

C OP$N ON/ZZZ3 OIIC Q I.EI.E, KBL$ (P , KOLTY3
I’ OMII OMIYPY t  (I ll1Yl~~,MVn87, M1D jp4)~~ 1D T2II —
C O NNON /? ZZ 32/ CSTAG, CVO~~
7111410171773 1&JV CII Y

OMONIZZU3IUW*kE
C 1 1 0~-~

777 I’ ,tCTi.Y T 0
~C1 

.y
•~~!COMMON#2Z!SIINSPAN, XI.U,YT UN, fIlliEs, T*N TEN ,T*W4 ,2P

I’ 118711*1773*37 3T1731YJ 0*77 17~~11731?
OINEN SIO)4 ACIORO(211 ,W N ’2 ( 2 ) , W N PI (2 ) , W N ’IP(2) , WNM (( 2 )
0387177387 ~~ ( ~~71,WIZ S~ j (3.3.
OIP~~NSI0W TCi4ORDUQ) ,t~~ I S( s 0) ,v CN O R O u o) , V Ax3Suu
074). L’~~~”.L 117457

C
MI7V I

00 19 1.1,3
0fhII(87700,4*1 7~

19 NRItE ( NN*ITE,20)GG
MA* (II *II~~I.I 87ll),~~~.t) WOf*0
WRITE IMW*I It,Zl)6~~i 

) ,SG(t )  ,KRE A 0
II 708171? £21881

20 FOPN*T(t1,!l&41
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C
C USC 717877.3
C USE K 511)1)3.0

*EAD (NRE*0,1S) GG(1),0 (2),NS ,KSYP)N!,KSYNNZ

*EA O (NRE A O,13 ) GG( 1) , 0 (  2) ,NPYI.ON ,N8QOvI,N ~~ OYZ , N8OOY3, N VTAIL ,
I 171*AtY387II*~ V1WlM7 J lots ~0

NRX TE(NWR Z TE, 2 1 ) G G ( L ) , G (2 )  ,NPYLOIS ,N0JOVt, N00012 ,N00013,N V TAX L,
j  MII7A7Y 187I0~ UlUAMI p )87 137

*CADINSEAO, 1S ) GG( 1) , . (2 ) , KPYL1, KP?LZ
MDTYT 11187777 , 8•% 8 7 I 4  I ~~~~~~ .I~~

V0V).l ~~~~~~~
it FORNA?(2A4,1015)
,p 703I$17147,788t 4 1311

REAO(NREAO,12) GG(i),G (2),UMAC)),OM€~ A,AREA
10177

*040(1)22*0,12) GG(1) ,GGC?) ,*LF A,*SET*
(1187T?7 88I I’~~~I I I  31 *17* *077*

3.2 FORWAT (?A4,7F6.3)
7~ f f l 4111?Il1,788 3 ?feI l~~ ll

IF (II PT). 0$). EU. I)
4 *C A ( II IIO7AII IU) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
IF(NPYLON.E0.1J

IMD??7 IN87T1r,, , tC~~~I 4 % ,~~~~~t 8 1 ,V*V~~ T3 v* V~~?4 787a’?0 , gV D V I  07071,0137L
1? INVTAII..EU. 1)
I D7011INOSOfl,4 7 %  C~~ I 4 1 ,~~~~1+k ,WWIII ,0i ~ 7V ,TTUW ,?IU SW ,TAOT7V ,T4lI17

2 ,ZP V
37 1 1 7 7 7 0 71 11t h

IW *ITE (WW *ITO, 2 2 ) C C C I )  , .aG(Z) ,VSP *I , X).~~Z V , X T E Z V , T I N L E V ,TAN TE V , 10UV
3 1011

C
II T 0t1 170877 0M•IIIW 7
NROTOR.NSNAFT4NHUS+NSHAtIC 4N01.A0E

C
IF I NT 00.1)1 • 0)

IF(NTOO.NE.0)
I W R T Y F I M * R T ? f . 221CI ~ f t l ,~~~ I 7 1 , 1Mfl1~~3 V87I ,V9f l2 ,Y T A t I  -

IFINT!O.NE.0)
4 0 f A f t 1 I I D t & I I~~I 8t r~~ 14 I~~7~ 121 ~V17f7V~ V4ft4 fV *ft2~ V TATI
IF(NT00.NE.0)

I M D T T 7 I 1 7 M A ? T #, 71171114117 i 1 1 ,VMOS ,V871 ,V208 30 T & ? I

IF(NT00.l~~.0)1*fA3(1777811.123 C~~L h l ,8~ I2 1 ,717fl17,73flI,70fl8,7Y&?I
IF I NT 00.1)0 • 0)

4 W D T T7 I k *TYf ,22t~~CI 4 l 17 t 21 ,7M11171? 8 7 4,7*fl’,7TAT ).
IF(NT0U.NE.0 )  -

I*fO0IU07AI1~~4 8% ~~~14t 1~~~I,1S70fll 1*PS04 1DVSIlo3 *7aA8
IF (1)180.1)0. 0)

4WlTY7IO170TT7,.7?l~~~t f 1 ,7.I7I ,*V8fiI ,372fl4.3Y6fl’,I79fl’

C
?f1M1M&77 70.41878011707&33

481 C~~t t 1 ,r~~ SP 1 ,07*lA fT ,I t M i 2 Y

LF(NSIIIFT.E0. t)W *I TE (N *j T E ,2 2 ) G G ( 1) , G G (2 )  ,SSHAF? ,L SII *FT
11117171*0 70 I1

I READ (NREAO,1Z) CCII) ,GG 2) ,XHUOC*,THU13C*,ZKUSGR,RXHUB,RYNUR,RZ$UB
T21**lIO.f0 II

INRITE (NIaIIE, 2 2 ) G G ( t ) , G (2 )  ,XHU 0CR , YHU 0 CR, ZHU O CR,535 U 6,RT HU B ,RZI4 U B
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IFINSHAI*.E0.t) REAO IMCO A O,tZ)CG(t),GGI2) ,PSHANK,LSHAWK
TS(87IIAOWSFfl..  41873 17 f8 7 r Y f ,~~8%CCI t  1, 7713% ,0718177,L1M017(

IFCNSLAOE .EQ.1) REA0oN~~40,12) G 1l),CC12),~~ OTO9,VCUt,XBU ,XB1E,
I ?AMIL1 Y*9r~~~?OU1L
IFIN0LAOI.EQ.I) WRITE (NW.3TE,22 )GGCI ),GG(2) ,SROTOI,Y~ UT,X0LE,X8TE,

7 Y I I I ~~~~~f ?*I),?f 1OUI~
T*NL080T*NOL!

—
IFINSLAOE.0U.t) REA0 (*~~*0,tt)CG(t ),GG(2) ,TNET7S,T)IFTIC, 

THETIS,
3.

Ir (N0I. A0E.EQ. I) W RITE o NW I T E , Z Z) C C( 1  ) ,G6(2 )  ,Th1T75,TNE T I C,TNETI S,
I ~Q9’ H5~~ 101.J 9

IFIN SLAOE .EU.1) REA0 (N ~!A0,tZ)U( 1) . r.G(2),~~~ITCW ,f W I ! T
T71U9) .I f I170 t7’~,ZT1(M ~~ Z~~I~ Z 1) 3 3 4 I I , 7C ( ’)  ,P1TC~~ ’N-Z$T
XroNIL.A OE. E L 1I  RE A01N ~ EA 0,31)C ~~( 1 J , G (Z ) ,E0L *DE,Z T NTST
I7IMIL00i 7L 71 ‘~ ..LT8’1** ITI .p p )c G u, .:Gl’) .~ Jt~~1.IT’ilT
READ(NREAO,t$ ) 9C ( 1) ,G1 (2 ) ,NWAK) T ,NW * El4 ,NWAK SK, N1IIKOL.

79).
IFI (NWAKW8 +$NAKSIC+WW*K8.1 .117.0)

I 134~~~fl I M *7 A A,I 6% 77.171 ~~~ ç.13) ,1)87~~130) ,b~~~ M * L , hJO*wf

IF(IN WIKHS .NdAKS1C + NW A ICL ) .110.1)
I II ~LITI (9~i3TI i n)cc4 -&L ~ I I)  t~ Z~~~L,5rI 1.U~ %~~
IFINWAKPY .CU.t) REAOCM(EAO,tl)CCII),CCAZ),NSTIC,NVO4T

~~~~~~~~~~~~~~~~~~~~~~~~~~ 3.75 301721$ ) V’) 7Y07 .17 O7~’
IFCNW AKPY .EQ.1) REAGoN ) !AO ,t2)~~~(1) , G6(2) ,C13T& G,C 8OQT

—
16 70*1)111 ZM,I3,ZFS.3)
36 r1i0~1f lT( 17,3l ,I9131I,~fl

R E A D I N R E A D , i i )  C G( t ) , U ~I ( 2 ) , ( K P S C I I T (K1 ,5.j ,t S)..~jT 1187? T% 3)~~~~(t)~~~~~~~~) )00*1lT (U ,~~~& t ?t
C

? 7 I II*A l’1l 77 4 0) C1.1~).
MIJL TY .i
1 ’(~~f ~~M57.1O 0) IJt~~-~3
NULTII

01 pjJ) ?
~~*

53.0
77187 .n 117 .t *1*87 74 .170Q078 11011 IV*18411 781111). TV

IF(NPYLON.NE. I.OS.NVT*I.. NC .U) MS.MS+ (.IPVLQII.IIVTAIL) “IlitlY
Zf(1117h11. 87 9) 171—11*11714 z ?~~~~~~~~~TVnil 1IJ9 8 l l44?SloU_ ?V

IF INR OTOR .NE . 0) MSa~4S. LA01’IN5l4II*,l L*OE’1)ULT)
31187 115 87) # 0 1) .  Q1.14’10S1

C
C

REFL IN.I.

1)3.0

MS 8107.0

C
C  — ~‘~‘E ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ——
C

?7I.l60117 4 711 0171% 711

*3.1)3+1
078701*87878704
RE AO IWAE A D ,I S)  G G I I I , G H 2 ) , N *I K S ) ,N Y ( I I S ) ,KN SELE,ENSSMP ,KN STYP
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W*I7E (KM Tt,ZI)C t),C~.(t),MC~ES% ,%5t~~~) ,EWSELE, X5SS5~~,*hS1’P
VII

ISFICS (KS) .j
1711 .4

EW AKES CES )  .0
V*Ii?1l.7,W1l~~a

7 
Y7(VSYM0 V 8 7 I 1~~~~ 7(1 179

NS000T’NSSOOT+t
I2.Vt.18711fl74 01101111V8017Wi%73I *0111 70*107 1 141*179713*
NNCJS) .NXlKS)
177 LII I (VII
MX V U S)  .51)1 IR S)
I 17807 (II I oO
EWAKE ! 1.1$) .8
0178701 1 III

*QQTOS~~(JS ).I
470  11873 If

I7(KSYNWZ.NE.G ) 50 TO 190
*SW1IV. *140 Ova i

PCSL*K S+N000Yt .N0OOY3.N13)~~Y 3.$PY).OW
5. 7 1011 1.10171%
NY 11)3).) .111 (III )
1707107* % 17071711

ISF *CEIKSL ) .5
VWWS(711 14*
K NQRMLCKSL ).-i

1.0
C

Y11717 170 III 01711 ?~~ )~~N!8001.113800Y+i
III .OSLeIO V I 4 M 9~%flY2e%l%fl f lV * 1 8P*ILYeI&PY t 117.871871
NX (JS1).NX(KS )
177 1 *11 1 1 7 7  l Ol l

NX Y ( J SI . ) . NX TCKS)
~ ~~~~
KWA*E3 IJSL ) a~71(10111 LIII I. I
EROTORS(JSL).G

1.36 7011731787
C
C — ——— ——— — ——— ——

C
I 1IM00072 #A A l  C1% To 2.32

*3.1)3+’
8*

SEIOCNREAU ,je) GGtj),5 (3),NX(1)$),NT (I~~),K00ELE,K30SHP,K0D1YP170T77I..1la??r
~~p 0 l 7714 l , C~~ I 4 l , 1 7 V I 7 I i , M V I O l I , W0t 7I 7 ,W a f l I M * , 70fl?V0

NXT ) R S) *NK (K5 ) ’l *V ( ES )

KN~~~M L1KS ) .I

(W hEEl (K3).8

IFIKSYP’MY .N€. 0 )50 10 27’
k1000Y.11SAflflY.4
JS.KS+(Neo0yj,$50Oy3.M~~ OY3 ) *NIJ) .T+Np TL0N *N V T4IL
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111) (JI ) ‘113 1 KS)
1 7 7 1  1.170177%

N KY ( JS) ‘SKY C KS)
117011)J11 .1
EWAKES 1,15) *0

EROTORS IJS)’S
270 ft1187T*IIW

IFCKSYMNZ .NE.I)GO 10 299
M7 11AY.175~~~~~~ 17 j

KSL..KS+NSOOYI +NI0DY2+N$~0Y3+NPYLOi
Mv 1771 ).lIW loll

1107(71* l * V VlW1l

ISFACE (KSL).S
71(477 1177).
KNORNL (KS). ).-I
7011?flOt

C
TO 24~

NS800Y.NS800V+t
111.711 a IOonOv3.*..1a’OV’—l 71111731 *0II1~ T a*lO*~~ A$. pl Y A3 ~~

N X I J S L ) . N K ( K 3 )
~~ ‘ L P ” (7

N X Y ( J S L ) S N X Y (K 5 )
117*77117% 1.48

KW *KE SI J SL) .0
°M11

~111’P1
1 $

1)1)010*3 (JSL).9
187 I’fl.. T31.ll7

C
t. — 

j Z I M A l tf lY I  fIt • % C ~ ?0 303
1)3.1(5+3.
Mt1110Y.1117087 ~~
R0*’I(NRE*O ,lS) 5511),5 (2),NX(KS),NV (KS),K1lEL.E,KTNSHP,KTNTYP
.18177 (17170772, 2 k l C~~l4  1,7.. l P 1 ,MVIVS I , NV 1V1 %~~ 771771 7, 07*7173, 7711770
NXYIKS).NXIKS)~ ,)YIKS)171 % .1
1)110*1)). (KS) .3.
7*1*717 77% S

KROTORS(k5)al
I’

IF(KSTNNY .N€.i)50 70 370

JSs*S+ ($90011 +N800Y2+N83013) WLL T+NPYLO$+NV TAXL
—y  1 J j ) _p f l t I f l t

MYIJS).NY(KS)
17071 J I l  0*77170)
ISFACE (.13)011
71147774 171. 7

379 CONUNU E
Y7(77VMMY..Mt ..I% Oil ff3 18.

NS000Y.NS800Y.I
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KSL.KS 41180011 +NS3OY2+N ) 913+NPYI.OM
117(71* 1.170101%

NY (K S). ) .111 (KS )
N V V I I ( 0). l 0*074 1(3)

ISFACE (KS).)’?

EN ORNI. (ES).) ..~~WOflTf lPSIWtI  t o O

C
?r177Y87w M V 8lO4~ 7f~ 303

MS 000Y.$S100Y 41
III 771 .~~M0flftV4 M0’10V1*.l 101173% *1110 7 8M071AU 877111

NXIJS4.)a$ X (KI )
IV 1.11* 1.177101%

NXT (J SI.) .1131(1)3)
317477 1)7* 1.4 0

KWAKES (.154 .0
7*18701 I III l. 4

*RO TO R SI J S) . ) . 0
*87 CIIMTTMIII

C 
~~~— .— DVI I1*~

37 1.1071 (MI fIt 04 Oil TA 103

KS*KS.i
II S0118V.170011IW 4 4

REA O ( NREAD ,t 8) 5 G ( I ) , G C 2 ) , NX ( KS ) ,N Y (K S ) , K P V E L E , K~ V SH P ,KPYTYP
U 0) ?7 IIllloTYf12 4 I OL14 % ,ç- 121~~~117 101) ~~1,V l o l l  wDV f~~f, w3V587, 717370
N X Y (K S ) . N X ( ES) •NY (KS )
3
(NORM). (1(5)01
0178771 1711.4

KR OT ORS(KS ) ’0
(1

IF (KS YI IMY .NE.0 )G0 TO ‘.90
1710110V.UV01% 3V.I

JS.KS+ ($90013. 4N80 0YZ+N930Y3) ‘MULT +NPY L 011411 VT *XI.
MV (.11 1.110 lOl l
MIllS ) .111(1(5)
17771 I 1 I . 5 . V V l W 7l

ISFACE (.15) *3.2
71747771 171.4
(MORN ). IJS)’-t
V0I1Tft0II 171.0

499 CONTINUE

MSO9YSoN 00Yt+M00OY2+N8~DY 3

C —— ————————————— VERTICAL T~ CI.  — ——— 
C

1159001.113900141
~~~~~~~~~~~ .t~~. .1 703

1)S.N*COYS NI*. T +NPY).ON+ I
05*01871*11 I I I

WRITE (NWRZTE, 2t)5G11),5~(Z),MX (KS) ,NY ( KS ) ,K V T EL O, KVT SNP ,KV TT YP
M Y Y I V S I . 1 i 1 1 0 7% 17*7 171%

ISFACE (KS) $0
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1)1101)1)). (KS) o—I

(ROTORS C KS) $0
C

IF(ESYNMV.NE.0 ) 5O TO 590

JS .k3. (N8ODYt+N8OOY2+$S~0Y3)’MULT+NPYtON+NVTAIL871 I7) .1 Iv1I~7i

N V C .35 7 -NY C KS)
I~~Y1 )3I -tt’Y 11)9)
ISFACE (.15) ‘15

(MORN). ( IS) $41
WDIITQOI ()1t.9

C
8~~C 

897113 51L*t t — _ _——— —

C
T I I U I W A I T _ ffl l lCf t  711 604

NS800Y.NSSOTW+t
01.1170(11174 ..87 tlOVlaUOAflV* l SMIJ).T8UIIITY C PP7L0 59T*I1) ,~~~ll_ TV

KSoK5,1
0f*11l87710t4 *k  e 7 I 4 t , 7~~I 2 % ,87lWel .1 7 0 I 7 7 l 7871 11,71117U0,7*Mb00

WRIT ! (NWRIT!,28 )GGC1 ) .5~ C 2 ) , N X ( K 5 I , NICKS) ,KSHOLE.KSHSHP, ICSNTYP
0~~V 1071 • MVIWI I* MY IWI%

ISF*CE(K S) • 3.7
7*101(11). 1011 — t
K W A KES (1(5)00

C
3717771187.87 l% 9Q Vp 694

NS800Y.NS000V 41
1 3 4 ~~~$
N K I J S ) . N X ( K 3 )

N*Y C JS ) .(4XY (KS)
311477 1 (11.41

1)11*1(051.15) ‘I

(ROTORS (JS)’i
C
699 CONTINUE

C -— —— — ——-—— —— 1)0TO* NU8~~~~~~~~~~ —~~~~
I7(NHUO.CQ.I1 5O 10 799

V7~~~ 17 ~ ).~~~~.*177~~3). ~~~~~~~ ~~~
(3.1)3.’
0787070*10MW 44

*t&$4W*E10,tSI 5541) ,CCt?) ,N3(KS),MY(ES) ,EM0().E,1)NOSHP ,KWIIYP

~~~~~~ 
IM87V ?7~ 81% 8714 7~~6~~lP l  ,MV IVl l J 8 7 I  70% 0 71187 * f ,f*&.1117,0I17170

MXYl *S).N *CKS) ’fIV I NS)

KN ORNI. (KS)’i
01*477 7 101% 84

KROTORS (KSI.1
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C
T7tVIYMMY.17f~~Sl 8fl 11% 710

NS800Y8NS800V .1

$XCJS)SNX (E51
1171 l t%.17V t Wlt

11371.1$) iNKY (ES)
777807 1.111021 1

(NAKESIJSJ .1
71187111 I17l.i

KROTORS (,IS)*1
lIp 0111717111W

IF (K SYIIS Z .N E.I ) GO 10 790
11187*1 V.1*7801W 44

1(SLs1(5+1
1171011 10*7(011

NV (KS). ) SHY I KS )
11071771 l .*l77I70%

ISFAC! C KS).) 20
V W * V C I I V I I  los
IC M ORN L (KSL) ’— t

31 I 7 7 V NV.1I7 01711 ?11 701

NSOOIIY *NS800Y+1
.111 J14110110 *1*I11 I

JSL.KSL+*1U9 ’CU4T
~~Y I
N Y (.13).) SHY (KS )
11001  l C ) . % . U V V  177%

ISFACE (JS).).~~71747711.11% t o ,

(NO R M ) .  (JSL) t
~ SO7O1(7( 1711.1

— 
799 CONTINUE

C — ROT0R 0LAO~ S N A N K — ”
C

I~~(NSNANK.E0.0 )50 70 699
03.1879*173. p .)Q9V?~~~Iy Qfl7. l ‘ ‘1T~~ ‘L3 11’ )P~LOWN1178IL) °“‘)L”~
INSM*FT’NULTY,MHUO’NULT”4JLTY+1

1~ )
W R I T E (N W R I T E , 2 8 ) G G C 1 ) ,~~~( Z ) . N * ( K S ) , N Y  (KS) ,KSKELE,KSKSHP,KSXTYP

(10 83.0 Kat,KILAOE
1770*107.1778987.4

KSS K S+CK°1 )°(N SN *NK+NS. IOE~ MULT)
. lV1077% *lM t 0l %

N V 1*53) .57(1(3)
NVVItlI%.M017.I1’NY (VII
ISFACE(KSS) 2 3+(E 1)’3
01*8711* (0711.4’

KWA*IS(Ks$ ) ai
0011YItSt 10101.4

Ste CONTIIUR
0
599 CONTINUE
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C ...~~~... 0117*30 II III

C
j fIlIll * fl f 50,9) 59 ~0 79
(So (NeO0Yt+N8 O 0Y2+NS~3Y3) ’M ULT ’MU). T Y+ NPYI.ON+W VTI tt . ) ’NULTYI

3. SIl as  fl. a).77 11S11flP0111 flSIJ).7VSMIS*1l7S f
REAO (NR000 ,1$) G G C l ) ,~~~( 2 ) , N X ( K S ) ,NY(KS) ,KSI.EU,K3LSMP ,K5L TYP

- 
87TTF 11187377~~8118714 l37~~12t ~ MY f 0 7 %  ,8 7 1 7 0 t  

~
V Si 1~~~V81 787,0.1.770

09 •‘°
NS900Y NSIOOY +1
011 07 ,7 , IS 18717487.1*0 * 150 1).YI

MX ((33) .NX (KS
177 1011% *177 101 %

N*7CK33)SNX((S) 111 (KS)
1711C’ I~~~~~ 1.j #~.* ( lIj .3.) 01

(NORM ) . (KSS ) at
7lI*Ottfleel t

(ROTORS (KSS).t

!FIKSYMNZ.NE. 0)GO TO 91.0

KSSL. (5541
.117

NY (JCSSL)sNY (KSS)
U V V I O I I) . ). 1 l V 7(V 1 l %  —-

ISFA CE ( K SSL ) . 25+ ( K—t ) ~~3
7~~~~~~ 37( 079).t 3.
(NORM). (1)351.) x—t
71(9?~)g5(olr).I 1

910 CONTINU E
C

999 CONTINUE

C
1771 111.0

WRI T E (6,5009)
on ii.. 11*4(171

1100 NELEN ONE).EII +NXY (IS)
87775 (4~ 9804 1171 7

4001 FORMAT (//5X,’NEI.EM • ‘p C I .’)
C
5002 F OR M A T (/ I S X , NNO ATA)
C

N SSTOT*0
00 1’°~
NTCI5)’N50T01
Ill ?9?.~~(9•?ItY_*1I( 177) Sl(0. U
WRIT!(6,5013) 13,NX (I$),I?(IS)1NXY(I$),ISFICE(tS),N1115),
4708701 1f01 ,01A87hl~~0%

6003 FORMAT ($X .’IS ‘,15,2X,’NX ,Z5,ZX, ’47 ,I5,
4 8 • f 07&~~~*S ,T7~~• H7’ , 3 J
9 KNORIS..”,IS,’

4 4 1 1 1 I I I T7MI II

C

RETURN
___________________________________________________________________
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C
7IJ *81111T787 711011071117 1 711. .11 V 187 ,.1~~~~C? Yf

C
Cfl*1*1fllal7 ? 4 1 M 7 I~~~~I ,~~~~ 10. I ,MVVI14. I , 07Y178711(37171*7 I 17171711V,I(17011?
COMNON#ZZZUNSFX,N S500Y,NS,NT (34) , IV*~~~(3A) ,KNQR,t(34) ,(WA (ES(34)
C~

171*11M”p’).11~1~~~ 087 3.~ 
87111170 1108788, .1VVAY).~~NI.**7?

1 NOLA DE
70870171 777&/*I17*87,111777.& AL7A

COMMON,ZZZ3/*PYCT1),Y PYcT ~ ,ZPYCTR, RXPY I. ,RYPYL,RZPYI.
7118711171777&1d1*1107, 0011t,01IIS.v?471
CO NN O NI ZZZ7/ YN O SE,YS01, v 902, 71*1).
7118711171 7778 I~~UA07~ lIn e ,P*ft. ,7?*Ti
COMN ON/ZZZ9/9YODI,RZlOj. ~VS02,RZ002
711440*1017771 Il 81*1471,1 1*6 :7181444140 11 78~
COIØOM/ZZZtl’XNIaCR, VWWCR,ZNUSCR.RXNUS,RYNUO,RZIUa
7(187871771421001)7110, 00111 Dflt t*II01 1*1 7*8
CDMMON/UZI3ITHET7S , THE 1IC , TMET 1S.C0N I 11 ,*ZIMU TN
7118711171777, ~170l 411r .Y4I0 Ift, W*U?I0, 08* ,7 0 7 7,870?i07 I Ill

C0$”ON/ZZ ZISIVSP*N,XI.EZV ,XTE ZV, t&().3.V, TANTEV ,T*UV ,ZV T*It.
7014141111I?771 VS 174*40071 M44AL 10.11 11*017~~ 17 ~~~

CO MM ON#ZZ ZI7IW * KLPY , W *K..45, W AK LS K,M A KI.  a.
01t W01t1I~~7774A1U6M~~DY , 17*I1 4 61178VLt0 4 11817L8*
CONNON#ZZZISIICPRINT (j0), IIREAO,NWRITE.EPEAO
701117011171,101ST

COM$ON/ZZZ2I/KPYI,l(P72
011870311?7?21I 71707* 7 ~W1*171P,0M1YVD
COPqNON#Z7Z23#1(000LE, K0~~ 4P ,K9pT7071101111111 777211 7T871 t~~ 0TM~ *0 ,7717770

C OMI4ON ~~Zfl25l PCPY ~ (.E, KPY~~4P,KPY TV ’
711 0411777341 0la?C~ 1 7071 48 (0117101

COM$ON/ ZZZZ7# I(SNEI.E, KsHclp,KSwtYD
7(I1*MA1*1777,*lV11SC1 7

~~
0WI 170 .0UP 70

~ OflNON. ’22229. ’(SKELE, KSE IP ,KSKT YP
7040.lIt1*1777 1111701 SI 7~~ WiI 7 a 0178* ?V3
COMISON/UZ3I/NST*G,NVORT , NSPIRAL,SPIRAL
71111011*1l 77? 3W 1111807

COIINON/ZU3IIYCUI
CflNNflM/7721ItI712.YCTQ.?~~T8,07,I!.g7

COt0(ONIZZZSI/HSP*N,3LEZ4 ,XTEZN,T*IL.EN,T*NTEH,T*UN,ZP
7118711 ,7?7U, 311*71?, .)D?T IL J 31177?
DINE NSIOM ACIOROC2O) ,W)PPC2) ,NN P P U E ) , W NN DC2 ), 11N 144 1(?)
113871*77114 00( 1w ~~~~~~~~~~~ ,W% 7 7 ? I U 7 7 1 7 1, I I I  ,87I 8 0 i~~07II4~~ I 0 4 %

DIMENSION OF ’D (2) ,DF D M ( !) , OF MPI2 ) ,DF1IM (2 )
018741 304 h0~Uf tQ11I44 l,M0V t C I l 4 l,17f 1 1 A S f l h I 4 I,V A 0 Y 1 I t 4 l

DIMENSION NCSI(tl) ,N!T*( 11)
01*1

C
11877074

KR!*Do0

IF(KRE*O.EQ.I)6O 10 9
Sf*lI I llOfJ.fl,JJ I (1Vl~~t l(, .(~~ flZ t ,1(.4 , lI ,3870(.l,M1*1)0ft

N RZ TE I NWRITE,25) flIC K (ICiC lQ0E),k•t ,3), It000.1,NN000)
• •11J11 4 7( 77 4 0 S.

50 10 950
0 70117111117

C
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____________ ______________________- -  
“II’

OF).! N° 1.
87T*8787T1*87(Ill$*I11009_ ) )

NULT I
1~~~(C S~~~~~~ 1t f l  17 L T 1
NULTYSI

e~
13
90

P1.3.1*190255
US ,onh1~ y (p~~~u— I,.px 1 1 — p x . Y—°.7,.pK IKY—~~~I;~~ X.

1 ‘NOFCT.’,I31

C
77* 5 ~t~999Vt~~tIO902~itS9’0 J ftP YtO I

C
C P YLO N
C

j~~I~~80).I%9 £9 9’ 5Q ~Q
IC 5. KF A CE
107*3. ,1l7 1771

077*1. fl$Y((S)
p108*110 (~ 5) 3.
NYP .NY (KS) 43.
~~S07I 

~~~~~~~~~IF(LPVELE.NE. I) GO TO t~!T 7 I I OVII C ,117. S I  7.11 1*3 59
LOVELE P 1
1)5*04)105*0 3.9) (11~ 97(30) .1001 ,100)
W 1)ITE (N MEI TE ,25 )  CN C SI (U P , I X .t ,N X P )
1)5*04)1115*113.0) tafTh ItO) .17_ t.IVP ,
W RI’VE (M WRI TE, 2 0)  (140 T *(tV) , IY SI ,N VP )

$97
00 115 1X51,’IXP
~O ItS 1701,1170

XKo(IX—t)’OX(
y7_ (7 7_ 3 .l  5977

IF(KPYOI.E .EO. 5) 33sN~~$~~([( )
71170751 5 f0~ 9% V V o l af?*l  ( V )

GO 1O(131,132,133),LPY~LE
I_fl

CSI.XX
‘7*_O w

60 TO $13
4~~~ 0(11*111*40

CSIaXX ’XX
57*000

133 CONTINUE
- ~~~t 4  ~~~ 0V) 800

07*8YY
$ 4 3  7111*770147

THETA .Pj’OT*
t~V~~~~7 180007
R?.CSI #VPYL
o.~.v a~ ae t..ays t
70.1)7 ‘SIN (11101*)
71 0707* 8880714 17.,.0DVl I 88. IVPI8700I 1 089%

IXYo IX .(IY— i) ‘NIP
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I N~~E oNOFCT (197,1(S)10(1. T1*fl~~~1.1 S.IPYCT8
XK ( 9 ,  IN000)oV0+YPY CTR

I .15* 707770

WRITE (6.140) IX, IV, IXV,C~ 1,ETA,IN 30E
MDIII  IL-

~ ~
W R I T E (6 , t p Z ) U , YI,ZS
V O T I T ( & ,1 k . . I I I Y VO r TM 1 1 * 1 r I _ I o l,1%

140 F ORNA T(tIX ,OZ Xo*,I3,2X ,~ tvo2 ,I3,29,0Ix Yo.,I5,2X,OCSI.0 ,Et2.6,2X ,
4.f?*87,749 &,1V ,SI1.flI40

~~~~~7C)
141 PORNAT(1SX,’TWETA.’.E12.3.,9X,’1)X.’,~~1~~.6,?X,RY.’,Et 2.o)
448 l 0 0* *? I I P 0, 8 7 P s 8, C C ’ & ,2o

,DV~~~~~.,f l 2  6 , r 1070* I ”.- 6 1

1*3 FOR,4*1(10X,’XKz’,3(012.’.,2X))
74 *  7(111711*140

199 CONTINUE
7

C
07.9

C
O
C

I7l11 O~ 71~ ra_ 17.9 ~9
(S. KS.t
*311 78* 387074 O5~~~~~Il T

IPI ISOCYI.EO.1) S!GNZ.•1.
TIlT 87014_I*1.~~ l0?~~1*7..4.. .
NXP PNX (1(3)41
1170*07IW1% 3.
099*1. /NN ( KS)
371178*5 •.. ~~iow I77 I

00 350 jXoj, NXØ
1Y.ItY~~4 101117 _______________________________

IF(KNSEI 0.EG.t)CSISXX
1717017*

XSXNOSEP (X SOt—XNOS E ) ‘C5~
T I  17*1774111 - 1*1 41007.1)0917 • 711~p?e71~
IF(ICN SSNP.EQ.1) R1)?.R?0D1’3QRV CCSI)

~~% 1)0Y.07D0I~~ 1Cl 1%OS ~ 1711111

IF(ENSSHP.59.2)~~~ZsRZ50L’ (C~01)”.33337U

IFCKNSSNP.tQ.3)RRZS1)l801’(CSI) S0.23
~

THEY. IIV—t)’TINCR
78778.1*0. 000 7 787?)
ET*.COS (THETA)
77581)0591*
ZZ SIGIIZ’*RZ’SIN (T HE TA )
*71 10* 7804

D0*IZ’O!LZ O€L Z ’CSt
77p77..101877
zz.zz,z,01

C

T V V . ? 7*I Y V . 4 l  01100

IF(I000YI.EU.t )  ISoKS
T Y l f 1 1 1 0 Y t . 7 f l1t tt.01if01~~f

WRITE
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W RI T E ( 6 , 142)8 ,YT ,ZZ
O w l s  ,M0C7?It7V,?1ll 0

*K(2 ,  N OPC T (ZX Y , IS))  .77

550 CONT INUE
00* 11( 7

599 CONT INUE

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
0

!FCN900Y2.CQ.SpG0 TO 69
78.77*4

00 3.95 I000Y2.t . IUI.T
TI l10&l f lY l10 .41  1?CuP.e4

IF  (100072.00. ‘
1*00*M04771 3.
N YP~NY(K5) .1?~~~~~

0_ P  5 871 121%

Q X X . t . INXC1 (S)
1*11 

~‘1 
7704,1770

j 7 (l(89Zi~~~~79 I  I CTI 10~IF I(90ELE.E9.9)~~ I.II1 IC$ 9
1)l .070f l CsI1)05fl0..j W*flJJ rJ1

R2.RZI914( 1)Z302—RZ9OI) ~~S1
78*00.7804

ZZZ.D!I.Z~CSI
07.0903.1(08119_0 11j  

~~~~~00 631 17a1, IIVP
11*774.19 1581. ~~ I •
YV~ R1 ‘COS(TMETA)77.7?7.L707277y *j LYI*f?*1
2!’!?. 772+290 1
? 0 0* 77* 4 77_ 3 .) 0M~ 0
XF(IS 0072.09. 1 )IS.’CS
t711*f.11V9 711

XK (1,NOFCT(I*T,IS) SI X
10l8 IlnfCV fy17, 7111~~17
XK (S,NOFCY (IXY,ZS) ) SZ !

*13. 71% 11?71*115
3.96 CONtINUE
1011

C
C
C — TAIL NOSE———— -—- -———-- --————
- 

IF(N000Y3,EQ .0)GO TO S~~

00 095 1000Y3.i,*)LT
Y117811071 70 4 1077.47.4 4.

IFCZ900Y3.EQ. 2) SIGMZs—j
1100 1*0 1711 *4

NYP*NV (KS) 83.
fl 0V~~ 4 1170170%

TIM CR. 0 .50PI~ N V (K S)
*1*3 *0*

• XXSCIX— 1)’OXX

133
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*9.1. —XX
1,1 0787 F I* 1  41001.07
IP (KTMEC E.5Q,9% CSI.XX*~~
IF(KTMS) .EQ. 1)RRZ.RZSOT’SQRT(CSz)
77(7711787 CII 21

I? CICYNSIIP . EQ. !) R1)7.1) ZOO? ‘CSI
ot~~~ s

‘Cs!
1111 *0* 70.4~~1770
INST. ( IT—I) ‘TINC*
Y117 ? A l 0  000

ET A COS (THETA )
07.807077 *

ZZaS!6NZ RRZ’SIN (THE TA)

C
All 7. 7?A? 1 75 112

OOWNZsCE).Z’CSI
71=7?pflflbll*lep8n7

C
7

197.Ile (77—1) ‘NIP
Tr Lt.11II,1 Ig 4137.71
ZFCI500T3 .EQ. 2)IS.KS+K77 0
0714 ,M1%F0Y fY07, T71l 7

XK( !, NO FCT (IXV,7S ) ).$‘y
0741, 111%7C? ‘I’l l 37% 1.77

550 CONTINUE
~~~~
699 CONTINUE
0

C ———— — .———— VERT ICA . TA!.
7

IFCNV IA I). .EQ I)Go TO 39$
77~~ l I Ign r ,w4 £UOI%f lYl .MO QAVT % O*1IILY *I & O l I  011*4

00 390 IVTL.t,1
7

IF(KVTIYP.E9.I)Go TO 3179
~~t*11l%1St*R ,471  8 7 Ij l~~ C 1 9 1 ,w170 ,17*l co , 1o&o. ,u * d
WR ITt (NNRI TE,2 5) 5 5(t ) ,~~~(e)  ,WN PP ,WNP N , I*4MP ,WMNM

147 11 C*311T l*I(7

SZGNZ0, 1.
7471 1 M * 10SA~~~2~~~~8
I
01 t 0

1)YE.0.
1107 4 1110 170% -

0VVot ./NV(KS$
1*00.170100% *4
NYP.NY (K!) +1
I V?f ~~7 7 V fl1

IF (LVTELE.NL S IGO TO 3130
* *1717.4
RE AO ( N RE A O,15 )  G G ( i ) , G ~ C9 J , ( M C S I C I X ) , IX .j ,NXP )
11*171 I1*MI?T71 7*1 7.7 .14  1~~ 7.~~I~~~% J$78T* 704 w 70. 4 1170*
REA0 (WREAO,15) 6G(j),5 (2),CNETA (IYP,Iysj,HYP)

_ _ _ _



WRITECNNIITE,25)GG(t),GG 2),(HETA (IY),IV.t,NYP)
1111 OflM TT17llI

00 316 tX— t , NXP
oo “s rr—~,~-v~XX.(IX—1)’OXX
00*110_I

IF(ICVTELE.E0. 0)XX.NCSI([ 4)
77177?Cl 1. 11) 1 1)V V~~~~S T$(t W 1

60 T0(3131,3132,3133,31341,LVTELE
1j1% t1)IiTIW~~

CSI’XX
£
GO TO 313

‘i”
CSI.XX7XX

GO TO 313
1417 C01’IMI)I

~ $7.99

GO TO 313
7$35

CSI ~XX’XX
34*7 0

313 CONTINUE
—~~~~ _I11t4*T771_ 87~~11 C-ft TO 3411

VI TAI LNU SETA
01 5.01(70* ?*.4 4.5I(SI 

~~1)[fI
XIE.*TE?W,TAMTEV’ C Y RTE)
V7110,.fl (I’~~~~ - -’(L5
VAXIS(IY)5XLE.Vc$0RO (I,I ‘0.5
08.71 74. ~~~~~~~~~ 

0$7j

C
14_IS

I F ( K V T T Y P . N S . Z ) G 0  TO 31 3
0~~~~(U $ j 3b I 4  % ..aM40I7j t UO$~ _ 11M**Ol j %_

Y i . (W N PP(2 )—W NMP(2) I CS. ,WN ISP ( 2)
01. 11*01214 1 4M141714 I I ~~~01T .7171101

Y9 .(W $( p 14( 9 ) — N I f t C M CZ ) )  ‘CSI,WWIO?(21
01 111177814 I_ 1 7 1 7 0 1 7 1 4 1 1  S7?% n h1l(004$l

yj a ( W N f . P ( Z ) — N M P N ( 9 )  ) ‘ET% ,WNP4C(2)
t~— ’ 1~~~~’

1—4
~~ 11’’’

Y4.4WNNP42 )—WNNIC2 )) ’5T9~ W$$IS(2)

I F ( OE T. EQ . 0 .) 6 O (0 3147
4.I l0~~ _0.7I8 I l .~~7 1 010V4.4 ._ t 0 t 0 & I 8 1V2 e V 4 5 Vt 0 Y 8 t l 1 1 C Y
Y.((7j..Tfl’(Xb’73- *3’Y4f - ( 73— V 4) ’(X Z ’V 1~ Xt ’f l ) ) F O E I

— 71% 118.2

3147 CONTINUE
look
7.74 4

— 1450 7110?? 11*41

C
7.11 7*1 lI4 44 ,flS.~~, l 4 l I k  Ia?IMD

3151 CONTINUE
C

C FO R CIICULAR SICON VE X
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C
14177 %

PI.s0.3’(XIE—WLE)
II Y*I117.8*

A IOU. 9. ‘H
71*75. 4 *Y*’II0000M

*XC .X—XC

t FI*4.IQ.S..O*.!Y.E9. NYP.3R.IX.(9.1.OR.U.EQ.NXP)~~O TO 313
7.137 .1*701790? t1 I0100 114p  ~~ 1D 0l8I* S9_Y Y~~~S00%... l 5l_ S0~~~_lj S 1 1 % l 1 O . O 4 &l I

tFCETA.6E.ETAC~)Z.Z’SQ*T(1.— ((ETA—ETACI) ‘VSPAN/ATAU) ~~2)•• f l  ~•fl 347

3152 CONTINUE
T**I0*0.7*IlV* 73571121 I l_ I l 10717 115017701
Z .SIGNZ ’TAUBAR ’SORT(CSD ‘(l.—CSI) ’SQA ( (1.—ETA”!)
7.~~ ?~~ 140

3153 CONTINUE
Z.dI7. 151. •Y *l I lfS lV?577_ 1 5371 *(~5~~~

5 ( l  —‘~~I) 0’1 41 —E ’~~’~ 3)
315 CONTINUE
I-

IX Y .ZX+ (IY—1 ) ‘NXP
0714 ,1*1177T1707, 71%) .0
114 (2 ,H OFC T (IXV , KS ) a!
V V l l~ UMO? 1TVV~ 7011 V . .7U T*T ,

516 CONTINUE
*1* OnIaY MIII

399 CONT INUE
7
C —————— S~4AFT — — — — —— -
1~

IFCN SHAFT .EQ .0 ) GO TO 292
000111811117441*If lf lYlpMOflf lV! l 0 M I M y3 1*III y y 4  £8771 t11*417V?ITI 1~~~17tH 77

(SaKS 85
1100.1 _ 11I0I00%
DYY . 1./NV(KS)
1102.117 l Oll 44

NYP*NY (KS) 81
I ç87I f.V01*IL I

LFCLSHELE.NE.0) GO TO tii
Tf l 1S11CI5 . MZ 017.11 901

ISHEL E 51
07*1111*7*II ( 40 1  ‘1*7071r’ T~ — t , 0 )
W1)ITE(NWRITE,25) (P4CS I(I 9 I , IX.t,NIP)
0f*Il f*07*II , 4 0 %  111534*70% ~~T 7 4 ~~ *00l

NR ITC ( NWRITC ,2 5) ( HE TAC IV I ,I Y. i , N VP)
704  7*117770140

00 210 Z*.1,W*F

77.1 77 74 0*170

IF(KS’~~.LE.(Q.I) XX. NCSI(CX)
— 1117.1781 7 10_ *1 7001111 *11 71

GO TO I231,ZU,233),LS10~.E
7*4 71% ?,01I1

CSI.XI
FT A. V V

0 TO 213
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239 CONTINUE

ET*aVY
0-0 TO 711

233 CONTINUE

ETA.!?
741 7*187711*40

THIT A PI’ETA
*7?

X S.*•CQS(flICTA)

?0.C$I’LSNAFV
______________________________________________________________________—

I NOOE.NO FCT (I XV,K S)
07t1,I171180~~~0t 00YC?R
X K ( 2 ,  XNOOE ) .!S+YPVCTR
~~ 1’.I~”~~ 1 IP°C’9. -1 “~~ r — I O_ •x_ vL
WRITE (6,6i)KS p19,17, IX?. £NOOE
M5YY 7 1&,A8% 00 ,0 0 ,20

WRITE (6,63) (WK (L , IN OOE ) ,  .a t ,3 )
14 7fl9$** j4I 4 , 5l($ *jj5~~~0 l.0 7$ 5 77*~~ ~~~~~~~ t v-v*s~~tI .

I • IN000.’,I S)
£2 71% *.1 i? l3 .90~~~0*9_ S 2f 9  I y9 .D~~fjf 5 5  35.0 ,559
43 FORN*T( 108,’ 9K. ,3(E12.4 ,2X ))

74* 00111711140

299 CONTINUE
I.

!FCNNUS.(Q.5) 60 TO ~99
70 117 01% *175 _**annvj *4fDppwT . 01jl~ r *.~J T7~ ~~~~~~~~~~~~ 

TLI 0011 ( 304

I N SNAFY’MUL TV
70.0044

00 +95 I IUJ(T.1, NUL T
I.

IF (INULT .EQ .1)  SIGN?. I
37130111 3. 7*1 14 077.1 1 7 1

C
1170.4 107I771

071.3. ./WY((S)
1IW 0_ .1V *771 *3.
NYPSNY C(S) .1
* 17911 5-741.9ft5
!F(LHSELE.NE.I )G0 TO 4~~
(1 80(1.3.

REAO(NRE AO,tS ) (N CS 1C~~~),IX.1,NIP)
ll1)7?5l11I~~~7?5 3 9 )l 1j ~~ 57 ( 70 l .!~~~2 N P )
AEAO(N0000,t5) (NET*(IV) ,I?.t,N!P)

~~ IT1 1
~~~VT. 98) (4*11*1317) I~~IW V 1

~S8 CONTINUE
l~~ 54*

00 418 17 1,PITP

VV.(I!— 1) ‘01?
71(71101(1 III ) ~~~~~~~~~~~~
!F(KH0ELE.EQ.0) TYOHETAI CI)
C-fl 111 (5I4~~517~~&3 1 I 1* 1W I —

431 CONtINUE
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r 
-.

CSI .XX
17*o, V
60 TO 413

1. 12

CS!aXX XX
774 *00

60 TO 413
1.1? 71I171 717111

CSI’1.—( 1. —XX ) ’~ 2
IT *0 VI

413 CONT INUE
V

*9.05! ‘*914)15
iVaf~~YIRVMI1•

90.07 ‘COS (THE TA)
V*.SV’tY1*lTI40T&l

ZO.!IGU *ZNJA S~~ T( 1. — 90/RIP !L)”2— (T S/RYPYI. )”Z)
370 1 1 4 1 3V 4% •1100

15.95. CI~ 3(T—1)TMITII.MftS7TI?OV,Tl1
X K ( 1 ,  INOOE ) SIS+XHU3 CR
0011, 1~~’~~

1
~~~”~~

101C0
99(3, INOCE).ZI.ZNUSCI
M D T Y f I 1,& 4 I ?0 3 T 7 1 ?V~~~T0V fU1%I 40

WRIT E(6,6Z)X3 ,!0.ZO
M D T T I I 4 1U I I V V I I 1TMO87L 4~~1l

416 CONTINUE
1.94 711171711140

499 CONTINUE
C
C
000 711.171 0117

C
1177.~~4 U 2flftV3. 11S1~ O’z~~~S0~’~ I)  ‘ ‘&7 N 07L0M

I •NVTAII.
111 114 0 70*4 *77

JS sIS+NSS
1772.1*IIY0I 4 4

HYP’NY (IS) .1
lI lt 940 77.j~~110Q

00 910 I!.1,N!P
T W O — ? W A S  j O_S 5.100

X K ( 1 , N O F C T ( I ( ! , J S) ) .X 9 ( 1 ,M O F C T ( I K V, ! ! ) )
071.,MOfOTt7VV , 401,._071.,M11IC?I?07,j7)l
IK(3,HOFCT(IXY,JS)).XK(!,NOFCTCIX!,IS))
1*1(737 1&~~E5l 700 , 7~54 FORISAT(IIX,’IXY.,I5,29. ‘XS.’,IS)

240

C
TI IM IUA7? 10_ 01 7.1% 7*3 01 4

IS.ICSS’HUL Tv. 3.
(0.7043.
NXPUNX (1*) 81
1* 00_S V 170% Sf

00 912 IX~ t ,NX P
l1~~ 0 4 7  7 7 4 ,1178

Z XY .IX. (IY— i) ’NXP
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W*ITE(6,54) IX?,IS
0714 

•
11I10AY (TOO 1 17% 17 4 ,1101ø? t T0W ,7.ll

XK1!,NO?CT(IX!,J!)
794l ,.lo,e?(j, lO J,,).. 014* 7 l(fl7~~~~~(70y 75))

912 CONTINUE
2 4 4  7A1l77 )115

• C
?711111l10 79 0 %  7.~ TQ _941
I51wNSS0N(JLT74N514~FT’s4U. TY,i
713- 15t 1
00 914 75.131,152
JS_77 SMIa~?W

NX P SNX (I S)  .1
11000.17475144

00 915 IX.3.,NXP
00- 959 77.1 IYP
79 7.794(jy. f) 099~7.
XK (1,NOFCTCIXY,JS))o XK(t,NO~CTCIXY ,71()pV0l7 ,1*1170T1107,.111 * o_77 3 1 M a C 0 T l T V Y ,?l~~1
1K(3,NOFCT(IX?,JS))a XK)3,NOFCT(ZU,IS))

010 701*77f41

91~ CONTIN UE
0 47  7111*77 1017

C
0

C
C *55s~~~~~~ 151115 (14 l3.l4

C
51) 0) 9(3 ~~~~ 

794
KSO(N 100?I4N500!24N5007!) ‘NULT’*ILIV. C P YLON4NVTAIL) ‘NUI.IT.

3. l*1d19 0MI~~~? I01I(T0.*l$)L*f?S II( 3743.
00 796 IS.j,KSLAOC

C
IF (IS.EO.I)S!GNY.1.
I 0 I I I f 9~~ tS —— L

C

OY?.t ./N,(KS)
MJ~~~~lf 0(701*5

91P~~ Y (KS) 41

IFftSKti.E.NE.S)~~ TO 75~
— I 0801 7*1

0t *O (NFEAO ,ø) ( H CSZ(~~ ) j I XsI,NXP )
1*07711 ~~~~~??7~ 27) IU7~$74 7* t~~ )y_3.~~1(OS)
0cA6(Nac IO,t~~ lWEt A( !V) , IYvt ,NVF)
110911l*~~~~~??f ,00l I14C?*(?OI ,7

0 _ 4 ,l*05l

789 CONT I NUE
lilt 77*

DO 71$
• 00 170..4%7770

779(7
70 01 011.11777 P 0 1

!F(KS ULE.EQ.S1 T?.NETA (IX)
717 CO11TTMIIC

CSI.88
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ETA.!!
~fl In 7(3

732 CONTINUE

ETA.!?
C-I0 111 743

731 CONTINUE

ETA.??
75.1 7*387T11111

T$ETA .2. ’FI’!TA
0.071*17

X0.R COSITIfT$)
T050,77211787T*%

YS CSX’I5$AP0C
C

IXt.IX.I1V—t) ‘NIP
.7
INO OEoNOFCT (IX? , IS)
00(4~~ j 1*11801 .t *Sl* Cg.v2
19(2, IN OOE ) ’SIGNY’ CYNUB *8*YNUS8 LSNANK—V t)

W RITE (5,61)15, 79,77, IX?. C NOPE
14 181 00~~V0~~75

WRITE *5,53) (WI C ft.4NOPE), ..vj , 3)
71* 7*30771*111

799 CONTINUE
‘O
C
C

C

C •————— *OTOR 5L*0E —-~——C
IF(NI$.ADE.EQ.S) GO TO 15)9

• 770.1 4*2 0111107*20110* • ~ 
TO • Ill2V~~?~~~~11*lT*?I I 5011) TV

I +N$NAFT ’NULT!.JOIUS’P!UL ‘NULT ? 4NS)*A NK
*111 5.A~~~ T0.4,0*1*.*31
KSSKKS’t+CIS-i)’(N3L005’ (ULT4NSH&WK)
•— 7 9 ~ 

711111 7o3. ,1111 T

WRIT! (6 ,55)13,IPRI(T, I *?,I S, X, V, Z

SZGN?.i.
— 711701(1 Y r 5  _________________________________________________

ZFCXNULT .eQ.!)SI6P~Z’—i17

UKX t.1%X(K5I
1170.4 ,11*71001

NXF.NX (KS)
M?P.MV(V11 44
(SL LE~ K$I.E1.E
VIII If f I 0 . 8 7 I l~~n T(~ 4010
LOLl). 5.1

1011011301 t~~’~~~ ,
1IN0I

WRITE ~$W*ITE, 23) (I4CSI( !C ) , I9St ,N XP )
*IAflI 17111 *1. 191 187r51 Tot .TYa t .~~1P)

WRITE C NWRI TE, 23) (N E T *(  LV) ,IYa1 ,M VP)
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1800 CONTINUE
11(3 40 4 *  70.43 1100

00 1010 IY*i,NY P
005( I~~—I? 01100

77.(!7-1)’O!Y
I~ ’~ tt~L~ 7 1) 9 4  I9t~!i 79) -

IF( KSLELE.tQ.I) !Y.NETA(I7)
7.11 71% a i *T 4 ~~4+ 3j ~~4l* l, 4 ~~~~‘ , t L~ LI

103* CONTINUE

ST As??
an  4 * 1 4 .

1832 CONTINUE
703007007

tO ‘(3 tOil
1033 CONTINUE

V

all 7(3 4 * 4 3
1834 CONTINUE

C$1 90 1(X
ETA .!?

— L 4 ’  4~ (3 171(*l5

OCH000’IITE—X9t.E
0(f750~~ (f

9 TI!. 981!

TANITE.TANT(0
~~~ I 0V tO7(3~V. (000TOO—!C J T) 0!T*.!CUT
0* FoIl 3747*201 F*ly500flT

XTE.XTE Z .TAP15 TE~~(Y — !C U f l

XuXLE.F CH0 00’CSI
ft

C
C-fl  TO

liSt CONTINUE

C r~ * CIRCULAR SICONVEX
C

*0.8.3’ CXI (.KT()
0 L • .
T&U0S~..S30

~~~N. T*U ‘FL
*

£T*C*.i .—ATAJ ISP*N
VV0.V~~V7

Z .0.
“1111 5

~~~
0

~
T
~~ E.Q J100 Ig TV 7*) $ 111( 10 50 .0517.0 

~0 43.0

77*784 7.5 0?4C t 3.300007*4 _ l  1f?* 7?*~~ p% 70* l)l*?A**l  0*0%

60 TO 515
*97 701*7711411

TAU608.TAU’. 73 ‘SON ? (3. (9117—91.77)
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Z.SIGNZ’TAUM R 50R1 (CS!)’ (1.—CS!) ‘S OAT (1 .—fTA ~~ t)
CO VII 149

1833 CONTINUE
7 077.11704 77*1171V?77.0* r P I  Sf07014 ~~~ I 0 ?  1571)0111 7?*SS*1

115 CONTINUE

IXY.IX +(IY—1) ‘149,
77=00

77(19)1(1.50.2)75.9583.
?1*II~~~.40Iz0 T 1 Y V O ,7 0%
99(1,INOOE).E
V 7 I 7~ T M N40I .477T7.Il0

— 
XK(3,INOOE ).Z .7NU OCR

AZ7N.AZjMUTI4’FI~ 18I.7.0 7(3 (304 ~~~8I 1T31170T

C
154 7*11 *7701(1

P I TCHR .A P IT C I( ’P I F IOI .
•TTOIIT. (kPYT~ 174301 OT 17401 440,

XI ‘ TOUT
17.700700
XX slK C I,INOOE )
77.07 10 3 ?1**V1T 1

77.99 (3,19001)
01.(VV.Y71 1101.171

C2 .(YY—X1 ) ~ (92—9 1)
*30.
PITCNeCI’PITCIC 5,’C2’PITC4T
~0

302 CONTINUE
DTTO1.l0.DDT?01I707fl 1 a. -
PIT75.(THETfl .THETtC’C~~ I *219) .TNETIS’SIN (*779) )‘PI/IOI.
04  *07117

X 2Il .73’0ROTO~10.07(4 I

77.8K (2,1900!)
77.11 t13TM~~~~~i

Ct . (77—82 )  / ( 11—92)
71.170.74(1178.04 1

39.92—81
0T T7I*.t4.0 T?~~ U11A77S5?YI

~~3 CONTINUE0

C 3LAO! TWIST
C

COSPIT.CO5 (P1 TCN)
7T11033 7711107?71.l%

074 .77 *4 ~ ?00llf I

9(3.99 (3, I NOO C)
0714 ,71*7015). ~~~~~~~~~~~~~~~~~~~~~99(3, INO0t ) .—X K I SINP!T+9K3’COSPZT

C
C CONING ANGLE
7

CONt .CONING ’F I~ tOO.
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CUSC. COS (CONE )
7 7117.0 711170111 1

893.89(3, INODE)
0 7*5 , I.lOI

~~~
l_  0OO*

~~ p1C_O.4I*5Il3.~
X~~(3, 1N001. 192’SINC+8IC3’COSC0

C AZIMUTH
C

I4ZIP4. ( *ZIMU T) f— 9$ .) ’PX/tSO .
C”71*! t05 (1*7 7 11%

SINNZ .SIN(H !III )
0

*Kt.XIC (t , INO 3E )

*9(1, IIIOOE).191’COSNZ.I(Z’SINHZ
W 7 1 8~~ 71*l,.~~~~l. 0t5dI141*l 2~ COS* l

C
A1*7..7 ‘0T1101 8(11

*N G *.ANG ’(I5 .t )
C —

XKI. *K I t ,INO~E)
770.07*8,7017151

C
01fl ,Tt.flflII yr177~ oI*M ~)t_or7o tfo1 *1*L 0l

*K(2 , INO OE) o  X K I ’S I N CA N O) .X92 ’CO S( *NGP )

WRITE (5 ,33) I3 , IMUL T ,IX?. IS, X ,Y ,7
07 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1
4 04 *  7(111771*117

1097 CONTINUE
4 50*

1899 CONTINUE
I’

WRITE (A ,6i)
10 111054T1400 ,7 . .  11111 117 %I ~*10T s..~ S)

C

£

L 
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C
1t1~~~flU TT~~~ 711 711731 fM ,.*19A 0~ M T010, 177*1471

COMNON/2TZ1/U 34 ,NV (~~~ ,NXV 3S) , K 5 ! 4 V V 4 K SY N N Z , N SVNMV ,N3Y ~~~Z
*3ft*lM(y111777711*71 0~~ 1100(3110 (9 - 

1)7 11*4,1 ~~~~~~~ (74.%~ 71194~ ( TI 1 3 W~~~ 717 * 14.)

CONNONfl273/MPY).ON,N$O~~ I ,N000YZ,960073, NVTA IL ,N SWIF I ,NNUO, N SN*N IC ,
4 (*0* *~~~~

CO NN ON#ZZZ4/UNA C H ,O N5G ~~ *L F * ,*ecTA
700Nfl1*1777711077.?0,000C-7 2 t1877?S ,00771 ~7VDTl 30707L

COMM ON ~ flZ5/XNO SE,XIO1, ( 30t, XT *I ..
7f l~~~ fl 1*I7777l01*fl11,V0tl4 I01111,’70T.L
CONMON/!ZZiflNO !E,ZeOt,~ 5OZ,ZT (IL
~~ft500Sl?770iDV0II4 ,27*II4 770(18,21)08

CONNONI!flt i/RS14*FT ,LSN T ,RSNAN (,LSW & *
7000111*177 7 4 4 1  I15l01~~2, VU* I1’S j 711II472~~D 011*10p 2711*40,071*I14 -
COMWON/ZZ7j2,RqOTOR,SCH 5O,TAUOL ,Aa.7A 5
~~ r150aI11I777ttI Y1*(?71~~ T I5T 5t1 305 ‘tI, C ’111I HG 47T1U30
COe)N ON ~ ZZZt4/I ( 3) .AOE,TAIt7O ,TAN TE5, X5) .E, *3TE~ KR~ T3RS( 34)
~~f lS n1*~~ 77151l70~~~4l 0) 5 ?.l VT 57U T*1*1 57 ~ *lf 057 74*. 11*0*71
C OHH O N/Z?ZSSI NW A K P V , NWA ( 1 S , NW AKSK , NWA ICO_
0fl00f11lI777I7I1*4v~~0v ,17*w 10,~~~~0* 714,17A71 L
COMH ON/ ZZlto ,W *N GP! ,WAN ; 40 ,W*N G$K,WA N .. eI.
70001111I7,, tOlW O 07( 1 ? It0 1  (*0740,MMD I T E,  707*1%
COM M ON/ Z2Z2O~ P7
7t*011011177774

COP)NON/Zfl2Z#KNSELE, KNS~ 4P ,KNSIVO
7flMWflM/777~~~l711l111 r,raI~~4P,v 0nTrP
COHM ON/Z222 1tF’cTNELE, KT)6 4P ,KTN TVP
7flMM flk1/777~~7,WDV1* 

~~ 
0037 10,707770

~ONMON #72725/ 971111, 9713 qP , KVTT!’711111711111777271771*C *
CONMO Nt ZU 2 5 /KHSELE ,  PC I4O 4P ,KH9TV ~
7flNIIfl1*177770.,1713I 7771 ‘~~ l ~~~~~~~~~
CoNs(oN,zzz3o, (alEl. 1, ‘cOt.; I P,KaJY’
70 .101777 741 1*7?*7.3 1717fl03 , 110070*13 70 71(41
REA l . t. SN*FT ,LSHANK

00 lii ISst,PIS
7111*7( 771 .C? 17017*I% 741 1170117.1300%

!F(N YCI S) .GT .N !NAX ) CAL GEOU G( 301)
1°?

LFINILEJI .GT.NTM *8) CALL SEOUGCS SO)

SO F O R N A T I S U , ’— ENO OF ~ HECK ——— *4
0771*1(11 —

END
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C
V1~~9V”°$ PiI~ iO*N 01 N8Y .(*OlCT Ph I 1I~~l PIvWAK5 )

C
O 101$ $vIflhitfl1(I FUNCT S*41) 4$ A P’IE —P 150U$VI_ ON 5ETWIWI ~
C THE GO—ORDINA TE S OF $0013 IN THE 01.06*1. NUN01RINS SYSTEM
V ~Z1L U ft$—990IrWVT$V Ta GIVE V — a ~~~~MT I$ Lit 11(1 leGAl.
C NUNOERING SY STEM FOR I ICI VID UAL SURF *C~~~.

— C
C

IMTECU pp 0)  ~~0

DIME NSION NOFCT(NX?NP,~~ )11(0 ( 34.1 p~l * 40 ~ S (O~f IV- .1071 ~ $ ‘Ptt91 7 atsy Z
COMNON/ZZZ2/’(SFX,NSSOD7,’(S,$T(34I,I FAC~ (34),KNO1Itt (38),9NAKtS*l6)
701*170111 77T1I11001111(p ~~“e’L, ~(37w p 11)11071. 1(VT4TL HS~~1’ p
I NSL*OE
00.111pII’2Z’1f’1114 CM01!0 4 ~LF~~.~~9IT~CO $NON ,2Z 2 5/ *P ?C T R , YPYCT R ,?P!CTR, MX P 71. ,AYPYL ,RZPYI.
~~ flS~~ QS1 ~~~~~~~~~~~~~~~~ 0 V t  ‘31)2 -
CONM ON/1 227/!NO SE ,!SO1,7302, Vt *IL
700001*1772* 17171*07~~ 30114 1 )QEZT4IL
COM)(0N/ZZZ9/AYOOt,-~ZD0t, ~V8O2,R78D2
CQ~~1 (01112ZZtVft511*7T, 11*0 ~T 1$H PP(.L$M4 P3
COMMO N/2ZZtjFXHUSC~ ,?HW R,ZNUB M,RXHUO,1(YHUO,1(Zl~~
711** 9%* 43?3~~84jpQ?gj  o~ 9. 5~ 

?j ••f) 1 ~~~~~~
CONMON/22Z13/T HE 77 5, THUI C, T N E T I S , C O N I N G , AZIM UT N
yQ111*Q*h1177l1~~1701**1c, 0*** jO 7*11055,0*1 . ,v,?5 ,l~.nT~~3 e 1J 1()

CONNON,ZZZ IS/ VSP AN ,XLEZV ,XT EZV ,TIU L EV, TANT!V ,T A U,Z VTAII .

~~~~~~~~~~~~~~~~~~~~~~~~~~~ II ,%1**400l(~~ft 1*4 ~
COMNON/flZ17~WA~~.PY4WAK 1e,WAKLS’c.WAKI. 0.V (34*0Q)*1373l *11**.fçoV ***W~ 15 1*

CONN ON/Z1219# ICPRINT (t O ) .  ‘(READ, NW~ITE, (READ
f%M11011 17778*101

C0M1(ON/ZZZfl#KPYLI, (FYI?
O 0*11*0*112778817110 517, 01*7740 71*0770

COMM ON! 77Z23/9IOELE, (505 ’4P, KOOTY ’
n00*3~~ 1777 8417 T~~~~( 7~ 7?1*14D, W TIITV2

C OMM ON #Z2725#K P !EL E ,KPY ~ IF , KP ?TYP
7fl00011I7771&170?fI C , 00T~~*0 ,70T ?VD

CO,W*ON/ZZ721’ K~ H!t.E, 93)); 4P~ KSNTY’C0111 9 i377301 I(1*05 7 W1*~~V.l)( 0*19300

CONNON/ ZZZ 291 KSKCLE ,K S K I P ,KSKT! 7
r f l a l I . f lMi3, 7 t9 i W f l~~~

7I 5 011740 711000

COMI(ON/Zfl31/NSTAG,NV OAT , HSPIR*L,SPIRAL
C
C
0 1)9
C24 WRITE (S,234)NX(I) ,N? (1), ‘(T(I) ,KN ORM L ( !) ,  ISFACE( 1)

tUL?.t
31 1070007 7,0% * 1 1 1 IT 8

NULTY I
Z’~~~’~~~~~ 7*) 0%

CC
II’

CC
77-

NT000Y.N000V1.N500Y2+NS) ~!3
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CC
1101118.1
NOOEU.S
tf Iovonrlv.7&0% £0 y*,
NO0C8 1
~0 80 7_i 1110 (3 1*0

20
4 0  71111771*117

CC
7CI11?0a%IVV~~~~~ 0 %

INO DEU eNO OEU.IOOEX’ (N Y (NT 5007)71) — (K T 600Y— t ) ’NY (NTO O flY )

CC NODEX .N W*SER 0’ NODES aio*; A IRCRAFT CEHT ERLI$C

CC NOO!U .NUMI ER O~ NODES O~ UPPER INS FUSELAGE 00(3?
01~
CC
77

I3.0
110010z0

HLAST.8
6~

IF(N800YI .EQ. i )50 TO 99
T 7 . 3 0 4

NXP.NX(73) .1
1170.1*7 (77184

DO 80 jYot , NVP
*1(3 *5 17 1,1100
I X Y . I X , ( I Y — t) ‘NIP

ft

I F (Z X . E Q .I . A 14 O . I r .G T .j ) V)  TO 55
1*11117..1*1ThC h .1t

83 CONTINUE

I F ( I X .E 0 .t ) I ’(O D E .t
~~~~~~~~~ ~~~~~~~~~ 

_701%117

80 CONTINUE
00 7(111771*111

C

tF(N500YZ.EQ. I) GO TO 19)
TO—TO—,
$XP.NX (IS) .1
1*00.1(0(77% 5
00 160 IY’i,IYP
“0
I XY.IX.*IY.j) ~$9~

C
IF(IX.EQ.t)63 TO 153
11*3070*11007541

ISO CONT I NUE
71*1111 .11(3*159
IFIIX.EO.1)IHOtlEa(NX(1).t) 7(IY—t)’NX(t)

l%sft ? 17 0 77% ~71((30f
188 CONTINUE

L 

•~~~
C
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NLAST .NO0E O 
-

T F(1*0I%fiVl~~c&l 1~~*% TO

73s73.1
1100.1(71701 

~1
NY PUNY (IS)81
Aft 800 !~~ 1 M7~~
DO 260 18s1,18,
?07.TV4ITV.4 (71100

C
T7170 fp 3.le1 7(3 IU
IF( 1X .EO.NXP . AN0.ZY .G T. i ) G0  TO 253

~~~~~~~~~~~~~
283 CONTINUE

t 1*~~~~~
.

~~~~~
70

IF(IX.EO.1)I’IOOE.
L 1(~ 1I) ’N”~

1
2 NX (2)+(XY—1) ’NX(2)

71*30 01% 11001711*407.

I NX (t)’(NY(t)+t).l.
7 S&1 1817111V18 1 4 4 % 4

3 MXII)
1*0CC? fT~~~ p 70% .71*0117

260 CONTINUE
800 701*3711117

C
~~~~

C
I~~(1(~~~10* G*L t) G0 ‘G 19~I S.IS.1
1(X~~ I1~~(Iti 1
NYP .N ? (IS) .1
Op 790 I~~ ti’t~~00 335 IX ’t , ’(XP
7~~Y 7 ~~~(I7~ t)

C
IFt;0 p t.~~ie zy~ ct tp :g TO 757
IF ( I X .E Q .N X P ) GO TO 365
110075 ~~~f h 1 5 9_ 3 .

353 CONTINUE
I N005 P1(stlI
IF(IX.EO.t)INOOE.

3.
IF( IX . LO.NX P ) XNOOE . N X C I ) ’ ( N Y ( t ) 4 I ) 71+NYP (IY.I )
~~~~~~~~~~~~~ —T ((3415

350 CONTINUE
199 C007!1*117

NLAST5NOO(S

!F(NSYNMZ.$t .e) GO TO 49~31(0004174 f*3~ * I *0 74) 420

ISOIS.t
MY 7.~( 0 I 7 7 %  89
NYF SNYIIS) 81
‘~O ~~ 78.4 (180

00 400 IXst ,IXP
117.T0aITV.4%71170

C
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IF IX.E04 0 TO ~6311f77 10 1*VDl CO TO kA1~
NO OEO oNO OE I,t

487 ~~flkT717I17

INODE oNCOE I
21177 10 4

IF1IX.NE.1.A4D.IY . EQ.N’P INODE.
I 1*Y ( 4 l 5 1*V (4 1 ê 7 7

NOFCT (727,13) .INODE
480 71111771 *117

~99 CONTIN UE

NIA ST . NODE S
p.

IF(ICSY P4MZ.ME.0) GO TO 5)
21111091172 11% 0 110 39

‘0.27_s
N X P .N X ( I S ) 4 t
11708117177144
00 555 IY.i, YP

0111 
-

IX Y .IX+ (IY— 1)  ‘NIPp.
!F(IX.EQ.I G3 TO 383
~~~~ tY .70 J*YP%CJ% TO 7*7
NODE 5o NODE S .1

747 700711*117

!MODE.NOOE O
Y 7 L T O 741 I 41111 77 117 117~~l3 11(3flf_

t Nl.AST—NX (1)’(NY(j)—fl.~lX(I).j).t. (IT—I ) ‘NIh )
7Ef l -~~ -’~~--’ &!Ifl tY .7*3.w~,~ !1*41117
I NX(1)’(NY(1)7t).1

f717Y 1fl 11V0~~A..A jY (*C~j ljMpO5.
I NXIt)*4NYIi)~~I).1.181 8110 7 7V

NO~ C1 (727 ,73) *!NOOE
0*0 70117711111 

—
599 CONT INUE
I.

NI. (ST .NO 05 0
1 c 90— ; ’ , c I)oo ‘9 900

IF SN SODYI .E9.5 ) 5o TO 3.9)

SIPINI 113)71
1108.110(79) 3.
DO 565 IY.1,MYP
A 

!XYUIX.(IY.t) ‘NIP

21(31.50.1) ~ O 10 583
TIITP_ fq (*7017.0 7(1 5*7
IFIIX.EQ .$XPI GO TO 565
1*01170 % *0417589

683 CONTINUE
7 1*(40f~~11ftt170

LF ( !X. tQ. t .A ’(O.IY.NE .NT~~ INOOS I
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r~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—-- -

I
T 7( j 0 19 1100 *111) 

~~~~ ~17 i_ p g  X~ 15 M O O I )  3 (1995.
1 NX (t ) ’(N Yfl )71) .1 .
I
3 (N 113)—I) ’NV ( S) .l .(ZX .t ,
21178 7Lr$~~~IPtq91-

I N XIt) ’IN ?I I)7t ) .j .
P 1 1 0 ( 8 I 8 l 1*7;~~I 44 18

3 M X I I )
IF(11 59 t ~ *) ) ~~ 17 19.IVP)Z1 *00E_
I

%Q1~~V ‘1.1~~.1S) 7P1295
635 CONTINUE
100 70117 711111

C
(q ‘ST 140950
NODET0$l.AST
?C l1*yv*2l 7p

~ ftc9 TO ‘9
IS.IS .1
((00.110 ( 7 7 %

N Y P . N Y ( I S)  +1
DO ‘58 1 Y 1 .1Y0
00 7*5 IX=I ,~iXP
2 0 7—IX ~- 1IY—H -UXP

C
411075 .UF%07081

INOOE.NOOES. ’I L (ST
M*7C~ t107.I3)785 CONTINUE

‘1~C
MI *7? Mtflf ft

IF ( I ( SYMNY .NE .5 )  GO TO 8~ )
IFI1(10001 512_ Uco TO *9

•1
((00.11 0 1371 1
PIY P .N Y (IS) .1
(10 *00 Y V 4 ,uv0
DO 663 ZX~~t , M X P

84(00

C
31470 5 9 4 1  ~D TO $0 7

XF(I?.EQ.1) GO TO 865
110111 0 .4*1*070 411

8*3 CON TINUE

IF (IX .19. 1) IWODE ol
17118_ CII 

________

NOFCT (717, I S)  *LNOUC
*10 0114.7711(17

399 CONTINUE
I.

NI. (ST * NODE S
T717O Y~~~~7 .41 01 Oil 79 0~~3

LF(N 0O)fl2 .EO . S )GO TO 99;
t~~*T7.i _______

NXP0NX (I$) +1
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NYP.NY (ZS)71
fPfl 1.1
(P71 282
14.7071 4 4 7

01% 040

00 963 I X i ,,4XP
T7V.704(j 7_lJ 71100

C
T 7 f 1*0VL 1I4.~~MC 9I 9-P T~ ~~-T
IF(IX.EQ.I)G3 TO )8S
T I I 7V  70 417i  79 1157

NOOEI.NOOE0+I
007 7n1*TT1(1I1

INOOEONOOEG
11(70 59 j)11(3flf.

I N LAS~~—NX ( 1)’ (N Y ( I ) — 1 ) — ( ’( X ( l ) — I ) . I +  ( I Y — I ) ’N X ( I )
7 7170  70 I lTup l I l.

2 P l X ( 1) ’( N V ( I ) ,t ) ,t , ( 7 X 4)
Y r I T 0 V( 1.4
I NX (1)~~I7p ‘0

950 CONTINUE
77110 1*3 Ii 9 39 974

IFIIY.EO.i .A i$D . (I l .LT. I5 .OR .IX.GT .k2)  GO TO 951
11(1 0711.1*00111 44 I

931 CONTINUE

ZFIIX.EO.t)INOOESMLAST—4*(I)’INY(I)—I — (NX (1)—I)—1,It?—i)’NX(t)
1F178 19 1 4 ( 1 1  (I0 L7~~~ ~*~t Z)L61 (ca)
I NX(1)’(N~ (1)4t).t4(IXt)
X”.1-~~9-A-- ’4~~-I~ 79 ”I”00f 1(041J ’L

949 CONTINUE

985 CONTINUE
COO

C
1*1 £OT.MflflWfl

IFI%(S ’VflW(.NE.l) GO TO 111)9
In I M 0O ~~~ 7~~1Q_hb7.Q 71% 49;~
73.7341
1100.4*0 177% 41

NYP.N?(IS) 49
(111 4*00 ?V.5 1100
00 1065 1281, NIP

71170

C
70170 Cn 4 I C ~~ 741 40 5 7

IFIIY.EO.1) 3 TO 19*5
T1LtY fl~ 110017.11 711 4*10

NOO(S*NOOES.1
7*0 71107 711111

XNOOE.NOOE S
~~r I ? 0  i) 4%3 . l fl l%3.

I N I . A S T — N * ( 2 ) ’ oM Y ( 2 ) — i ) + U Y . - 2 ) ’ NX I Z I
1711 7 8fl 41111(4(170

I
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I F ( I X . E O . I . A *O . I Y . E Q . t ) I N O O E .
I 1 * 7 4 4 l 7 l 1 1 7 I I l b( l O I 4 1 1 7 I~~I

XF (Z X .EO. NX P)  INODE .
I 1*019” (47(j) 1) 1
2 N X ( 2 ) ’ ( N Y ( Z ) + l ) . M X ( I )
MO’CT 41’?. 17) -1 NODS

tO SS CONTINUE
4000 7lIM?3 1*l~~
C

((1~ 1T ItODES
IF (K SYP NY .NE .S) GO TQ U 19
I0(M0 Y1*1*1 10 9% G A ‘(3 ItO)
‘S*ZS.i
1170.1501791 49

N YP sNY (13)71
4)4) 1195
DO 1130 IX.i ,NXP
700.7 0 170_fl  ...v0

C
t , l T 7_ 1f l _ _ I 1 C 1  70 4447

I F ( I X . E Q .I . O( . ( I X . E Q .N X ’) ) G O  TO 1165
IFIIV .fO,1500)c0 ‘4) 1161
NO CE S 0)40010+1

1107 CO11TP” 9
I NOD E .44005 5
t3I?%’ 1(1-.- 4 I T1*ilfIl Mftfl fll4 -

IF(IX .50.!) INODE.NOOEU.t
IF( I~~~E(3 1(00 £1111 10 157_ t I I f  0 1 1 5 U 1 t M 0 P — Z ) ’ ( 1 1 Y ° — t ) i 117—1 1

.1—137—i )
1F(I7 f~~ I ‘V’ 78
IF(IY.EQ.NYP.ANO.IX.E0..(P)INOOES*X (1) ‘(MVII) 71)7141
1*0707 1 TOV J 73l.7I411111

1165 CONTINUE
1199 CO1(’IN”E
C

IF (IC SYN)(Z.NE. 0)  GO T~ t ’ 9
T711*0(3I%Y 1_ 7fl~~0)tt1I 79 t’~~13.35+1
1100 . 1*047 7 4 43 .

N VP .NY (33) 41
(Ill 8*0 77—3. 1400

DO 1265 IX.1, N*P
TOY. 704417-4% S1100

C
311 10 7*)~~4 ) 7 . %  ~(3 tZ~ &
IF(IX .EQ.I)63 TO 1265
77(78 04) 1(0*010 711

NO DES sN0050.1
4 707 OO TT1*417

INODCO$00f9
077.0~
IF(NPY LON.1G. 0)PSS.t.
771090 Eli 3. ~~~~ ?~~ 309
21(31 .EQ.I) 1)4005.9
?l t t O _ 1*f . 4  l0I1 TV~~W0~~ I l Y Of lf l t .

I NOOEU •
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2 (N X ( 4 ) 1 J’I N Y (4 )+ 1)+ I X
T~~ (T Y . 1*f.I~~1lI t1_ 17 _ F b~~MY?I Ta1 *I IW. *7T.

I
7 11717)81*0181.1*0(41130.I I

GO TO 1235
4~~911 p . n . . y y l1*17

21(31.50.1) INODE oI
Yc(TY~~117~~4 _A5ft_ TY C4)_ 4 111101170

I NOOLU+( 1X 1J
? E I Y V~~00~~l_ & 11A 

~~~~~~~~~~~~~~~~INO DEU +NXI I ) ’N V (I ) .NX I 2 ) ’I Y ( 2 ) 4 ( N 5 1 3 ) t ) ’NY ( 3)4
, 110141811(8I41.41 130.4 1

1250 CONTINUE
11*3777(7773 tOl .3471111

1281 CONTIN UE
4,00 0p411741117

C

3p (( SVNNZ.N 5.0) GO TO 139 5
T f ( 1*0(lflY7~~f11 II 1111 TO 4~~~~3

15.73+1
1100*117( 17149
(470.457 (73)41
l If t  1 1*1 TY~~~4 , MV0

DO IllS IX*I, NX P
tIY.TO4 (TY— 41 71*70

C
7430 1 & 4 % C 1  71% 747

IF(IX.5O.1)93 TO 1353
7 0 ( 70 _ 0 A_ M O O I  7.1% 7(1 I 84*

NODE S NOOE 041
107 00117711 (17

I NO0E~~WO05 S
070.0
IF(NPYLON. EO. 5)P55.j~~
T f l 0 8 7~~f f l _ 4 1Cfl 7(1 4 700

IF(IX .EO . 1.*Js0 .(7? .NE. t .~~~.I7 .NE .47P) ) LP1 OOE~
I 17j *OT.11814%7(1171418% 4. t7 7 1 7 1*V( 4 1

IF (IX.(O.1.ANO. 7~.(Q.t )7’4Q~5~
3. 14414101141110141.11*41101 1 1 814 450 11 )

7F (3 1 .GT . 1 .A ’I G . IY .E Q , t )  10058
I 9Q

t1tt1M 1~~~~~~~3. )*1~~~~~~~~t )4 3 . )4 t 4

2 N X (t ) ’$ Y(l ) ’( I X I)
7 f t 4  _*11A 77 79_ 11021 3110410 .

3. NLA ST sSX(i)’(M7(I) 1) 1(14)’(NY(4)89’ —
9 l ( 04 8 1 . 4 % 0  ~~~~~~~~~~~ ~~~~~~~~~~~ 4 31

IF(LX.7(.1.A10.IY.EQ.N9 ) !NO0E~
• 500_t011104110141.41

2 (N 1(4) ’(N7(4) t) (t~~( 3 ) f l N Y ( 3 ) ’
V 1*7 4 7 t 5 t T~~ .4I

GO TO 139,

~~~~ 
#111*731101
IF(ZX.1Q.t.*ISO.(IY.NE.I OI.IV.NE.’4?P)) 3N005 .

$ ... set_ a v lp . s . . a a a % . aI _ 4 4 13 0_ S% 0 1 0 1 4 1

2 +441( 1)
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IF(I?.EQ.I.AN0.IX .NE.U1 (40050
3.
ZF(Z*.EQ.1.*9O.IV.EO.N?~) 314005.

3. ILAIT tW (t ) 0  ( (47 (t )—I)  — t 4 X 1 I ) — t P 1? 11) —I$X(3) n713)
IP (I X.N1.1.AP *0.I? .E0.N7 1 ) !NODE~3.

135$ CONTINUE
1*4174171770,771 .7.5(1110

110 5 CONTI NUE
lISt CO~ ’IMUE

NLAST NOOES
7

011(401107 E4) 01 174) 34) 3.44)

IS.7371
1100*1*7 (TOt  83.
N7P .NV (I5) +t
11(3 3.440 37.5~~4500
00 1435 ZXot , ($XP
70 7 -70 4 170_ I l  84*00

C
Tft?0 1g ~IC~ 7(3 I&*C~
Ir( 17.EO.i)G3 TO 11,55
t~~(I ~~~f~~~~~~’co 74)
IF(IX. SO.N X P) GO TO 1483
1141180.14007 9_I

1459 CONTINUE
7 1*~~~~ .170410 0
p59— S.
TrIMOW Iflp 04) 01*77.3.
IF(PSS.E0.t.)GO TO 1490
10110 111 )T O1178~

L577—
3. N X ( Z ) + ( I Y — 2) ’NX (2 )
tIl t V 70 .4  AOA TY_ l O  -l 1711*3(17.

I NOOEU.(N*(4)—t)’(MV (1.DI)+i+
9 MVI3.  %.11014141I7111
IF(tX.NE.I.A 40.I?.EQ.j)r IODEO

I ~~~~ fl1lI4 (1 (0 I41 I l 0 1 I( 7 I4 . I 4 I I 8 I 4 1 1 0 l I i . I l 7 (3 . )4

2 N112 ) ’N Y (2)+ ( 1X 1)
TIITV_ 7O..1100 *1111_ TV. 7111  I 3110111 *
I NLAST—NX (2)’ (NV (2) 1)—4 ((I)’(N? (1)—1 ) —
7 t 1 1 V I k t_ I I 0 1 ( I V I &) . .3 . % . M0~~ t I S 1 1 V( 7 l

3 7)41(3)
fl fl Y (5f _ . 311t1I1 (.

I N L A S T — N X ( 2 ) ’ ( N Y ( Z ) . t ) — P ( ( I ) ’ ( N Y ( I ) — i ) —

3 1 1*0 1 4 1 . 4 1  • I M 0 1 & % . 4 ) 147 ( 7 ). I % l70.j (

IF (IX.EO.NXP) 2)4005.
3.

GO TO 1450
3.4~19

ZF(I?.EQ.1)INODE.
3. 1 * 1 1 1 1 1 4 1 ( 7 1 4 1 4 1 1 0 ( 8 %  0110481 130.51

IF (I?. LQ.NTPJ INOOS.
4 114 l 7 T_ 0 7 (3 % S 1 M 7 t . % _ 4 I i 5 I I . 1 1 17 I 3 . 1 .j %~~~~ 0 (7 l 70

IP (IX. (Q .NX ~~ 1)4 005.
3. 47111 511 110171 ~~I

IF ( I X .  EO.I) 11400t .
I Ml A7T 11Y (7%.t11VI~~I . 4 I . 1 7 ( T y . 7 % 4 1*O I 7 j
2 .441(2)
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IF(IX.EQ.1.A’4O.IY.E9.1)CNOOE.
I MflIlFtIo11V(1l0117(414117I91

IF (IX.E Q .1 .A 4O.IY.EO .NY? I INODE.
3. 111 htT.1101910 l1I0131.3.I_.l0 (5 )7 1 1*V fj l  .41.1110 IT%.I%7MV ( I)

1495 CONTINUE
11*30071 77v~ 38% Ojp l llfIf

1410 CONTINUE
4~~00 Ofl1*YT 1*117

NLAST .N0OE 0
77 11*1*7*71 10_ 0I~~(3 TO ~~~~~ —
73. tS .1
1170.117 fY77  44

NTPS$7 (IS)4I
fIn 740 TY.4 3 1170

00 ISI S 71*1, NIP
TV?. 785(17.41 81*00

7 7 1 7 7  gI~~~4 113 C V  74) 1100 ~~O 1(3 3 .700

!F(IY.E O.NYP * G3 TO 15*5
1*0(10 0 .1*1017 084

1365 CONTINUE
711(3i17.1 (3070
IF (IX .EQ.I)INOO€.

4 47I l%fT4~~~7 7 _ l l 0 ( 1 IV f & I  4 4 %

IF( IX .E0 .NXP )  1(4005.
I l111flfY.4411Y(7IelTY.jl8t~1 1(*I4$ I

IF(IY .fO.NYP1 1(4005.
3. 1 1 I l I %3 ? 4 1 1 1 0 1* pn3 . )s 1 1 0 1 0)  414

NO~CT (117,13) .1)4005
4 0* 9  0 (34(?7154((

1399 CONTINUE

NL*ST*NOOEO
Il*4)l%0 I$flI%f 5
Ir(PISHAF T.E 0.S) GO TO 1 53
70 .3744

NXP*NX (IS) .1
1170.117(101 44

DO 198$ I7.1,NTP
11(3 3.90 * 70.5, 1*70
IX 7.31+117—I) ‘NIP

C
(400590(4005549
?1*IIlf Mnflf 0
NOFCT ( IX?, IS) .7(4005

44 59  0fl1*73 17
1699 CONTINU E
0

NLAST.$IOOCS
Oft TlI 47411

IF (NSNAP T. E Q.S) GO 10 17))
77-3085
NXP SNX (I S) 41
1100*117(78% 49
DO 1755 IY .t ,N7P
(III 4 7* 0  77.4~~1*70
I X T h I X + ( I Y— I)  ‘NIP
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T f ( T Y 70 4 _ *0 _ t Y 7(1~~11Y01~~ ft 311 4777

NO OE O NOO€S.t
747 0114(7711(17

INOOS .10015
7 7 17 0 74) 113)4(3119.

• I NeOO?*IX
1~~~1~ ~cg~ M va) 3114)410

I NSO07+ (NX (I S)+1).NY (I~~ +IX
900C’ (377,31) JJ%)fl7

1765 CONTINUE
• 4849 p907781J9

C
ML 4 T~~~O’17
!F(NHUS.E4.5) GO TO 3.544
t i— TI — I
NXP NX (13) 41

0 7  lj 7~~~S5

00 ISIS IY~ I ,NYP
1111 44*11 3 7 1 71100

1X7 11.(I7—tJ •NXP
C

IF( 1*.EQ.I.*I0.XV.G1.I)G ) TO j$ S5
(fI f~~~0 44tJ l f*49~

5555 CONT I NU E
I 11~~~~~.111%I170

IF (IX.IQ . 1) 1SOOEaN ~.*ST,t
flp 0~~ 9 5107 77) 1 0Of

1565 CONTINUE
t 9 9  CO15’ItiU~
C

~‘1~ i ‘ P O ~~ S
I F ( E 3 Y MN Z .Nf. S) GO TO i))9
L F (N 9~~ O l){O 19 19*9

1(0 4.450 ~~ 5 I 4

N YP .aV (I1 )  +1
00 411*0 30_ 4 , *00 —

00 1950 IX.I,NXP
70 0 . .40 _4 30_3 .l  04500

C
30 (70 7 3. ~~ c’ tr~ 1.0 $919
IF(II .E0.NXPI GO TO 1465
11*3 070 .11018444 I

1913 CONTINUE
1. 1*~~~~~~ *01110

£Y(I1.EO.1)IIOD5.NSO0?4
4 If lt t*14910 l f l (4*% 3 .k S

2 INUII)+j) ’(NY(j *)—i)•
V 1*YIIVIØIMV (I?I 44144 44
IFIII.ES.NXP) 314005 .NSO~~ 4

5 11701 ( S % 4 4  17l1*01471 4 I n

2 (N15tS).I)’(N?(lS).I)+
1 l 1 1 0 1 4 7 l f l 4t 44 7V _ 4 I *1 1 0 I$~~ l -

NOFC T(IX? ,IS).INOOE
400* ff1141771101

1999 CONTINUE
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IF(K SVWI (7.NE. 0) GO TO 2~~ 9
— 

?C( 11UII0~~7.I) 010(3 Tn 7409
I9-IS’l
k7D 1171T~~1n&

NYP ON? (75)49
Oil ~ l*0 T844~~1*Y0
DO 2585 IX.1,MXP
177 174(70.I1 7MVI

C
T f ( T 7 _ 7 0 4 10i 1.41 70* 0
ZF(7V.EO.1.O~~.LV.EQ.N Y P ) aO 10 2585
1(001044(001 *45

2583 CONTINUE

7F(7 X .EQ.1)IIOOEONBO OY #
L
2
‘4

IF(ZT .EO.i.A1D.IX.ME.1)tSOOE.
1 11011004(1(V14It4I%0( 11711

2
7 70
ZFIIT.5O.NVP.*NO.IK.HE.t, 1(4005*
I 1*11011Y4(1*Xf4It711’(11V(4 % • t ~~•
2
8 1 ( 0 1 1 7 % 4 1 1 0 1 4 7 %.77

NOFCT (IXY,IS)lINOOE
3000 C01473 I~Hr

2594 CONT INUE
7-

NI. AST. NODE S
Oh T(3 1)~7FLI$ *IU8 .EO .~ ) GO TO 2199

ISX P .NX (IS) It

DO SIlO 1Y.t,KTP
111% ~~~ p* jV.5~~11v0

I XT .3X+(3V—1) ‘NIP

IF(IX.E0 .i)03 10 21*3
~~~~~~~~~~~~~~~~~~~~~~~~~~ 4) t(3 2100
IF(IX.EQ.NZP1 00 TO 23.63

2165 00(41 145*
747~18_111%fi0*
Z F(IZ.5Q.t) 7NODE.M500V.
i I11V(1Ite4l’t11YllOle4le

S
1. MV7OPIO04P(4 7185 ) 43. 41
4 1

01 4

3. (NX$15).1)’(NV (IS),t).
I l l l 7(4 & 1 8 4j 4 ( 1 1 Y f 4 & 1 . . I l 8
3 NX (t1)’tN7 (17)+tI ,i4
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j rsjv (9 (470 £1411 70 45( 1P14001 1101)7

I (N X ( i 5) + i) ’ (N Y( i 5) + I) +
5 ( j ($ (493.~~ j ) (47(3.93I 3.) -

3 NX(I7)’(NY (j7)+j)+14
S
IPl1X.ES.NIP) I$O0I.NSO~~ ’5 ( M 5 ( 4 S I n5 17lMW I j U % A 4 % ~~

S
I
4 (N*(tS)—i) (NY(I$).1)447
F
IF(!X.ea.NXP.*ND.I7.EQ.NVP) 314005*

11*414108

S
I
4 NX(I7)’SN?(I7)+i).5

30 (30 (4) 4*00

1 (40001+
3
3 (N X 1 1 6 ) . jj ’(N 1 (t 6 )— I I + ’i S ( t ? )
4 t

NOFCT (777,75) .114005
— 11-9 C~~)4’I MIf

2199 CONTINUE
C

NLAST .NO OES
tF’114(0

~
7 C0_5)04) TO 21~~35a33.1

0400 1.7175149

NIP_Ny (IS) •i
1111 p7*0 7744~~~1*70

DO 2260 1X01, MXP
777 T7*170 41 84(00

C
TC1?7 70 1170100 tO 77*7

140050.44005 G4t
~~~A7 0011?? (lilT

7(4005*140058
~~~~~~~~~~~~~ 

?11n11r .M& *~~~n 7 7
NOFCT(IX? ,IS) .71005

98*0 7ll4l?7411If

2299 CONTINUE

NLAST .NOOEO
T I I11OL*IIj~~~~~~~~~*lc 4 )  ~~~ 1~~ 1
75.15 41
1470.450511045
NIP_NV (IS) •1
11*3 910* 7044,1100 —
00 SSSS 71.1, NIP
!07-7V&t?V.U 71174

C
_111100_w0lc0_ I
ZN 005-NODE S
47170? 1777, T~~ 0Tl~~ flf

2380 CONTINUE
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2399 CONTINUE
11

NLAST NO05I
30 100711113 110 111 Oh ~n 30 )9
IPIN SLAOE.EQ. I) G0 TO 28- 1

—~~~~~~~~~
W XP .N X ( 75)  +1
1170.110 I TOl £4

DO 28*0 I~~ 1,N?P
(Ill p41*0 T 044

1
1170

IXY ZX.(1?—j I ‘NIP

1F(I*.EO.I. OA.II .EQ .NX ~~~ O TO 2455
Y7(?0 711 1170t ftft TA 71*37
N0015.NOOE5.1

~~&07 71111371*117

I NODE —NODE S
10170 711 •IV11AIIZ

3.
I at
IF(IX. EQ.NXP) IN0O5.Nj.A ST—NXP’NYP,1.(7?—j) ‘NIP N X ( I S )
tf lfy _ r O_ I I V O I  ?14AIl7.111*71.1*JID4TV
NOFCT 51*7, IS) .714005

90* 0 7 0 4 ( 7 7 4 (017 
___________

2499 CONTINUE
______________

4I.AST.NOOES
4.37 1*0*1100711

IF (NSH *NK .EQ . 0) GO TO 2~~ )
T~~— I~~~1
NIP_WI (35)71
1170411? (T O l  83.

00 2569 1749,*TP
nil ~~~**
I XY . I X + ( I V— 1 )  NX P

0

XF (IY.EO.NYP)GO TO 28*3
1*110100110(17081

CC
~ 7*~~ 701(7711117

INOOE.NO OES
T 7 I 7 V _ f i l (4V0l ?4IflI8 .(4i A~~~~. r V

NOF CT(LXT , IS) .1(4005
~ 7*ft 7111*?T41117

2399 CONTINUE
I.

I4t.3.ST*$0055
T011401 *11~~ Ill 0111% III 904~~
15.35+1
1170*1*0(70147

NYP.NV(IS) .1
All 7U* IV*t,kV0

00 29.9 IX t ,NXP
? 0 V .f0 n I ? V .j J  70100

C
1111010 111001*741

IN ODE SNODEO
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NOFCT(IXY,I7).714005
90*3* 0AM?? 1*117

2999 CONTINUE
C

NLASt.N0OE5
300 4.15 $$ 0)~~~~ ‘Q 1?1?
IS—13.3.
1100*)40 175144

NVPOPIV (35)43.
~Q 3799 37.3. Mop

00 2185 IX.t ,NX P

C
j7 (T 0 0 0 4 ) I  4)3. 7V f Q~~~~ O ; p  ‘0 2751
!Fc3I.CQ.N?P Go TO 2113
p.1%1

~~ 9-1445*943.
2785 CONTINUE

‘NIP
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17(11 .E Q . NX P )  INOOE~ M%. 1ST-NXP’M1P.j. (11 •t) ‘WXP .NX(75)
1F4 30 3.4) 8470) IMQOI LA-V—(4I°49 )~NOFCT (217 , IS) .7 NODE

77* 0

2799 CONTINUE
Ill 0V?.8lh1W fl

NOOE.NL AST
CC
CC

XF(KSYIQI?. 50.5) (457(4147.3.
7r I 0 7 0 1*M O 017 0)0 1011457.4
ZF (P( SYN) SZ.E O . 5) N SY 5W7. I
IF (04$0P451 )&5 9) 041*’ $1 2

C

WRIT E (6,4505)
40*0 7 f l b 1* *T l I$ 5V 91.07~~fl DQ )

W RITE (9,4051) 1414005
4993. FOqN&7 5,’(,, 1001- .IEL

00 100 IS111,~I3(70)49
NYP.N7(IS) +3.
~~l 00

DO 3.59 IX.t,lI*P

$RITE(6,215)fl,3X ,37,789,NOFcT(Ixy , IS)
•~~p 01%ft11r~i
20S FORN*T(2 1, ’IS.’,13,tx, i*.’,t3,3K ,’Iy..,I5 ,2x ,e7ly.’ , 7 S, Z1 ,

I

RETURN
001
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SUBROUTINE GE O(4E T (NE LEN , N X Y M P ,NOFC T ,NO OE, XK ,NT NOOE,KW A KE, KROTOR )
0

C
P f l A 4 1 1 77 74 I0 7 i I 4% , M V I ~~~~~) , U Y V a 74 ) ,W07- 1*0 , iti 0ll40l, 11OVN V ,M5yM M 7

CONIIO NIZZZZ/NSFX ,NS0007, IS, NT(34) , I~~~ICE ( 34 ) ,KNORMt. (34 ) ,KW *KES (34 )
00 0111797?101001014 % 4)i1( i ,~~~~D 1 3 5 Y .4(y’~jL Mir 00T .1 4 M 09 H ~~

1
~~~(.

I NBI.ADE
00MO0111777&M11**114i, 011701, I 17* ,&*7Y 8

C ONNON/22Z311 PT CTR, YPYCT 3. ,ZPVCT*, RI PYL ,3.YPI1. ,RZPVL
0(311 QIII777&1V II0~~~~~, V .( 3 j , l p 5 ~ 3 )4Ya?l
CONWON/2271/VNOSE , 7001 ,f ,02,VTAIt.
l 1 I~~~ A(l 1777*11I1r. 7f 70(13. ~?91%2

CONN ONIZZZ9/ *700t,RZIOI,  ~YBO2,RZBO2
6fl 14701117774*10741*7? ,i 7 -T I D~~~I*117I1 VW101

COMNON/Z 1Z91/XWJS CR, 7KW R, ZHUBC*, RINDS, RYHU O ,RZWU S
0 A M O f l 1 4 I 7 774 7 l 0~,~ p?p9 9i UI 3.I1~ ?AlJti~ ,*1F*9
CON NO N ~~ZZZI3l1HET 15, TI4 ETI C, THETI S,CONIN C , £ZIOS U TN
(‘S.. f l 14 t1774410014flC 711. j 9 _ ?t a4 Vt 0~~ V0i  r w..f .ç.n.~~~e (.n%

CO MP5 ON lZZ Z 3.5~~V SP *N ,XI . 5ZV , X T E Z V , T A N L E V , T&N T E V ,T I U,ZVT I t L
Ofl HHAMI777I &111011700,M41At 4 0  , 1l1*&ftM , 1111*00

CONION~~~Z ZZ 1 7 lW A K L P V , WAK ~ l0,W*KLSK,WAKLBI.
flflMN (341l lYY4* iU* 11ff D0i ) 4~~~* ,

U*MffOO , 4*AMi~ OL
CONNON/ZZ319/ K P R I N T ( 1 l) ,  - IRE AO, NW 3.ITE,14S5&O
01l . l110011777711a07

COIS4ONIZZZ2II 14PYI, 14P72
1101AhlI77777I0M~~7l 1~ 01107 4 0~~01171.0 0

CON$ON/ZZZ23/K9OELE, (005 IP , 1400774
rno11n11ltTZ20i .~?11rL( , W TI0J0 ~~ Vt11TV0

COP4l ON/ZZZ23~ ICP 7ELE, 14P 7~ IP, KPYTY’
C 0 4 5 0  ~l”Z -”~YT fLE .
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 145(477’
70401*111(11777*1011010 1,011 07 40~~0149370

COI4NON ~ ZZZ29IK S14ELE, KSKS-I P ,KSKT77
~~flO Mfl1*1777l*I70I f l  7~~0111710~~00 TOO
COPSNON/ZZZ3UNSTAG,NVORT , NSPIR*L,SPIRAL
fl INT 1177041 0 0 1 1 T O O I 0 1 I I  #11%

DIMENS I ON XK (3 ,M104305) ,I3F CT (N X Y IP ,38 ) ,K WAKE( N EI.Em ,NODE (4, N ELE ’4 )
Q FAL L VNAFT ,( c14*110

C
I.

(45(40(45
141I*17 1*Cl 711

00 1994 15*1,14514
TOtTV.TO7IA7II7VI

NIXON I (IS)
1*00.4(07*4
N77.NY (IS)
40% 000 70.4 4 1*00

00 999 77.1,47?
ft

C

I F(KN ORWU XS).EQ.— I ) G O  13 909
C
C -— —7

a. £4

C
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IXNN.IX
t70007V44

I IMP. IX
7049

““14.77
77414490

tVPPIIY.1
7 001.7044

C
(0 ‘0 457

909 CONTINUE
C- -
C —4 —

~ ‘ — .

C

I X HP. IX
3.000. L 0 ’
IXPIS.XX+1
771101 t7e g

lIMP—Il
7000.77
IVPN.Iy+t

1107 00113f11H7

C
?YY0P.?VPP4ITYPP. ( .1*19
IXYPI4 .IX PM. (ZV DN — t )  ‘NIP
7 77110.771*0. 17 7110.4 1 7(010
IX7.N*IXMM+(ZYMJ4—I) ‘NIP

HOO 5(I ,ILLEI4 )  .NOF CT(IXr ’,I S)
oAfl1 1971TtfI0 14Af7T171Y~ N~~~?01

‘4005(3,7(15545 .P4OFCTI 7%Yl~~~ IS)
l11l1l3. t4 t rOi 7 .uOF11T1~77Wd ,j 7l
(WAKE (ZELE U.0
VDr lY00 IY7L7

~~~~.*

IF(S CW *KES (IS ) .GT .S .AND . .  14.E Q.N XX ) KWAK ~ (151514)03.
Trl10flTh07(t71 Mf fl t  •— -  71% 1t7L7~~ _ 1

IT E(6,55)3S ,I5I.E(4,NOUIt,lEtEM),N0D5(2,IEL5H),NOD5(3 ,IELSss),
4 (41(117(8,7313.451 ,014AVr S ~~1*% 0003)3.1371 711%

SI FORN AT( SX ,’IS0’,15,2X, ’T!L EN.’,X3,2X , ’NODEI.• ,13,21,’N0052. •,I !,
I 7O~~ S11l~~~~~ 7.0~ ?E ,7V~~~*47lI1 4._*~~3.7 9V,*VM I~~~~~ 0 ,7J, 70~ .004174)0.. 70)

C
4011 01*TT 11117

1999 CONTINUE
C

WRITE (8,69)
00 f f l 011*? I40V,~~~~~

._ 3.4(0 OF 77001?

RETURN
cNn
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C
711021111?T1*Z 1*3 0 4 9 1  (1101(~~~ 4 ) 3 .  0~~~~*t, ~~~ 09~ 00~~04~~~ 4) f %
CO MNONI Z Z Z I / N X 4 3 8 ) ,NV(1. I ,NXy(38) ,KSY M NY ,KSY MM Z,N SY MN Y ,NS ThnZ
C 1 1 1 1  .??7814574o~ 0199110 41 ~~~7( . I~~~~C3. LI4) , Df03.ML. t 14) ~~~~~~~~ (18)
C0MN ONI7Z7 3#u S P7I.0N, NS0~~ t , NSOOVS, 100073,NV TAIL,NSNIFT ,NHU B, N SNAN K ,

3. 44*4 * 113.
COIII ON/ZZ?4/UNACW ,0N((*. A LFA ,*05T*
0fl1*40fl1*11777Jv070T* ,700~~~),90Vft~~~ ,040.l 40001, 07071
ONN0N/7ZZ9/INO~~ , *S0t,4302,XT*Il.

CA ~~~~1111,7U71v110g,V, 1%4 ~iJ l l2 0?Af l

COM$I ONFZZZ $I2NOSE , ZSOj ,C 102,27111
FAMOO4*i7?741200114,07*11L900 i%?,O P*419

COIUIONIZZZIII RS KAFT , 1519 T ,RSNANK ,I SW1*
700101*1777141 710100%5 p 91114 ~0y I44I I OP45, 0714110p 3.741I~~~~ 071115)
COPWI ON/ZZ ZI ZI RR OTOR , SCH1 3.0, TAUBL , *~.7II
C ’ ~ 

1777 4 11 t .~~ ?YE , ‘~~~~tC,T 141 ‘It, C 4)Mj NO,  1Zt 1*IJY11

COMMON/ZZ7t4IK6L *OE,T *P&!I ,TANT EB, *FL ~~,X0 TE ,KRO T 0RS (  38)
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ . ‘EP’. T ’L’41 - T t 4 E ’ . ~~~~~

C O M84 O $,ZZZ S SI W WAI () Y ,NW A ( 4 8 , W W *K SK , N W A 148L
0011(40(0,777 4 ?I

~~~~~
Vj D O , 41*0 J0 ~ * 0 1 , 41 *01 ~~

CONPION~ ZZZj8lWAN(PY,WAN~ 40 ,WANC!K,WANC8I.
C 0,11119’ ( 0 7U ’ ( i 0 )  I3.E’O.PI4 * (Z T( ~~~FE8D
CO$NONIZZ!ZIIPI
C0 ”54)r”t’ 07t . ~ Ya
C ONM ON/ 222221 INSELE , KNS~ I F , KN STVP
CO01~~~1V7ST1 14401In,70~~~b O ,7011?0D
C ONN00I ZZZ ZW KTN ELE,  KTN SIP , KTNT ?P

01111045.1772*4007011, i(p 0e a 0 ,l~ Dy T 0*

COMMONIZZZ26/KVTEI.E, 144T~IP ,KVTT7P
r 4)~~~fl..17fl3.,we.4f ~~~ 0513.10

C OMI4ON/ 17228114(40( 15,14(405 IF, WHO 77D
001140111*,777901 07031 0t77 ID ,VtOTVD
CO$I,ON,?ZZSVICOLEL!, KBL~ IP , K8I.TVP
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ NSO tOA 1,5OI3.* L
OIPENS I ON XK ( 3, P4PIO OE) ,N) 0( ( 4,N E LEM )
01701117164* D011, 011 #41% ,0 4 1 1 ,(.Zl 7Nl ,O 8 1 1 ,14Cl C11l ,0 tt 7 , 1171 714 %

~EAL L S*4AFT ,L SHA W K

ALFIR.ALFA’S. 1415)11*1.
t 14417~~~~t M1 01 7*3.1
COSAL F— COS (A LFAR )
O 7 ? A . . 7 r.DT1*02 43.  _lll A0l4 ld*~~~l.(l ~

C
077.1 *77*7 1_ I  817413 .00

SINBET SIN(BET)
C4)703.T C05 ‘if’)

C
“0 3.95  7(44)flj_3. 4l841807

XK1*XK (t,INOOE)
701.00 1t p ?47~1f I

X K ( t ,ZNOOE). 1 X141’COSA3.FPXK3 ’SIN*LF) #BETA
00 4 1~ 711I%117l. 7040071**l 04171717fi0*l r

WRIT(46,6I) 104005,1141,1143
04 011044*114 11V,.7.l 0h10. *, fC p l0 p 0003._O p 7 4 4  & ~ 00 0 9 S 74 & L %

109 CONTINUE
fi ll tOt  T110fl7.s,MMfl flF

XK i .XK (t , 7N O3E )
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X 142 *K (2 ,INO OE )
(VI I, ?110011.OVt 7ft07*3?4a 177771107?

X K ( 2 ,  INOOL)0 114i’SIN0E 1114142’COSBET
— 4 0 4  71111771*117

00 250 !ELEM.I,NELE (4
015% 4 00

YP P.XK ( IC ,NO07 (1,1(1514) )
7011.00 17,441(117 ( 9,370 740 lJ

T M P 0 X K ( K , NODC (3 ,1(1514) )
V N 0 1 0 0 I W p 1*1101104 ,Tfl  3111)
PC(K, IELEM).(YPP+YPN7TPP#YMN)/8.
D I  IV~ 104 7111.1 V00.700.0117.VMOII8..

P2( 14, IEI- Ell).( YPP—VPII.v Ic .vNM) 14.
PUl p TFtFM(.(YPP—?P1* .V1987N41118.

C
4011 701 (734017

205 CONTINUE
I-

WRITE 16 ,60 )
(.0 700M A T I I I I ,.... curl fic V :7 471 ..S(

15 TURN
71*fl
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C 75000118,, SUBROUTINE PUNTA •00IlH88l~ l0O5llIUI8II#llllO750lI8
ft

SUBR OUT INE P 3 . I NT A (NEt € N, ’4XV MP, XE, ’INODE ,PC, NOFCT,NO DE ,NPRINT)
CO~ 1*Q~~’Z Z’t-”I ° (39) ~M Y ( ? i  I ,NXYIZ%) .1457 1 .143784143,I ($7ftMY.N 3.Y45843
~OMN ON/ Z 2Z Z/ N5 FX ,HSlODV. 9S,NT(39).I5F*CE(3~4),WNORML( 31i),KWAKES (34)

‘84~~~9’Z171/~~~
0 LQft t8Q4 W t~ n~a0?Z . 1Ga7 1.rY T4 3L .KsMLrT .tHUI .ft 3 . t 1 .~~

I NBL AO (
rn11up1*,777LI~l11*C1i,ok4Eca. 8171.15*13.
CO5IM~3#4/ ZZZ5/ XPV CT~~, YPYCI 3., ZPYCTR,3.XPTL ,RYPYL,RZPVI.
COHI3.0N/Z’Z9’°NQS5, XlO t .’)D3 .XT0IL

OIØION/Z2l1/YNOSE , TOOt ,f 302 ,YT*I .
- O ’ Z Z 1~ fI~ 93.5 . l00a~ ’1Da. Z’~ 3L

COMMONI ZZ29/3.7901, RlB0t, UBO2,R2302
C va111pu1777 1013.lU*CT, L~ ’I’ ~~~~ g741A4*.(~ LSH1*01
COMHO N ,ZZ 23.I lX M U SC3. ,YH W R , Z H U B C 3 . , R X N U B , R Y M W ,R Z H U I
CQMO09I2ZJi~I 3.45QTQ3.. SCMflO .311J01. 3.L F-’L R
COP ,MON /Z ZZ I3 ’THE17 B , TI4 E I t G .  TH ET IS ,CON I IG ,AZIM U T H

zzz I~ , 1105 .T 8rf  75 ,y
~~~~~g .’9L h .19Tt . pT0 3.~~% ’ 3 . ?

~ OIiP4O t4~ 2UiSl 04SP( .K, XL€Z V ,XT EZV ,T6 ’4L5 ’I , T( .MTE V,T3.U , Z V T A I L
7flMNflUJ7174~~~ 11(0IfD7t U(00€I0,110V70,(4

~~~ 0&

C O M H O N / Z Z Z I 7 I W A K L P V ,N A K I3,WAKL!K, WAI( L~~.
C4 110P I7773.~~~114(pf~~ 00 , 4*11 J5~~ .la )fge.( , 4*L$~~~~~~

COPIM ON/22 Z 19# 14P RI N T(  I I ) ,  IRE AO ,NW 3.I TE. 1405*0
yfl..il0..a,7790107

COHH ON ,ZZZ ZI lW PY I ,  KPV ?

C O H P I O N , 2Z 1 2 3/ K D O E L E ,  1 4 8 0 5 1 P,KBOTY P

~~~~~~~~~~~~~~~~~~~~~~ 
0?1~~~.l0 ,14?%lTy9

COM ,t ON ~~ZZZ2S # IPYSLE, KPYS IF, KFY T7P
(~~“

COMPIONIZZZ2TIKSN (LE, KS)EIP,ICSHTVP
0flNNflM/7771*I0~~0C~~(, W W D 7 4 0 ,0(00?7D

COHOON ,ZZZ29/14SKEL~ , KSK IP ,KSIC TYP
6fl4111011171719I00171 1~
COHMON ,ZZZ 3I INS T *G , NV OR1 , N S P I R A L , S P I R *L
017011471(40 00114 14 ~~.iI , v # 17 1 uMQfl3.% , l1070fl 14YV01. l4% , 44001C1L , I1~~~~51*1

REAl LSHA 7T ,~~SI~1N 14
ft

GO TO (3.,2,7,4) ,NPRTNT

W R I T E (N W R I T E ,  i l l)
4 4 0  rno1*&?, , , ,o,.71Toj cToor 0410 93 3413. 0 0 1 0  741 UI)

00 3.3.3 77o1, 145
33 111001731 f~~ .0(170 7(1 4 4 1

WRITE (N WRI T ( ,  113) 1SF ACE~ I I)
110133 11*IlfrY?T, 4 4 1 . I M I I T T I , 0 9 ITT ’

3.12 CONTINUE
I l l  70011ITII ,V,U71%0 0*0? 7 1)

WRITE ( NWRIT!, 113) N (LEPI, ( SYNNY, 14574(47, RE?t.EN,SP*N, f lu ,
*1 f*071 IW0~~I, 1777

3.99 FORMAT (21, N10’ ,I2,121,’4V.’ ,121)
4 4 7

I 2X ,’REFEP5183E 5.51407K .‘ ,76 .2/ 21, ’SP *N ‘,F6.2~~
4 90 011301 1010011770.8 05 0.170 0017* • 0~~37 1490 •l~~ f 0 O ~~ 

. 0 7 ?  ~~~~

3. !l ,’N*CN 19)14051 ~,F7.!f/2X,’IZZZ.’,I3//)
11037ff 1(I T1f~ 

(I 0)701171 7. T*M7Tt 1P11110 fl,o

13.6 #ORIAT (2X, TA (4GLE.0,F9.h121, T*N TE0’,F6.Zh/21,’CM33.0 .‘,FB.2
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I
IF T1 I

2 CONTINUE
1*0 370 l1101?Tf, 990)

222 FORPIAt l I/9X ,’WOOE.’,9X ,’(0 ,ISX ,’7’, ISI,’Z’//)
All ~~~ 4 0  71151117_4,4401%1Ir

• 2210 WR ITE (NNRZTE,221 )IN OOE ,I ( *( K, 7N 03E) ,K— i, 3)
171 Ffl N*Yl81 ,Tk,II 4 1,f 4 0 .~~ I

220 CONTINUE
Dl 70(0 11

I
110700 I44110YY9~~ 180 %

390 FORA *T 1// / l iK ,’EL E I3. ’,M, ’XPC’ 71,’Y PC S ,7X ,’ZPCU)
flfl 488 7.4~~~01u 111

3l~~ WR I TE 1 N W R I TE P 3 . 5 )X ,  (PC tI, I) ,K’I, 3)
787 7000*f 1 I 0 , 7i, 4 9Cj( 7)

RE TURN
4 0(14117.417

W R I TE (NW *ITE,91)
44 ffl011AYIII70~~U110I%*l U I I M P~~37 11~~ 01.0

00 49 ISat,NS
4110.1*11371 84
147 P .147( 15)4 1
11000.11007000

WRITE (PuWRITE,96) ISFICE (.3)
fin 84 11.1.44( 4
W R I T E C N W R ITE,I,5 )(M0F CT ( K Y ,I S) ,IXV . IX.*Y P ,NXP )

8k ftfl1*F?1101
93 FORMAT 11116)

88 f (1D1*0?1I70, PfAD t1I&301’T 1,7711
WRITE (NWRITE,91)

87 Ff lRMAT( I /71,U1*flft0l 111i110 21117 ~~l40 II lN C 1 1 1 7’I I l

WRITE(NI19ITE,99)
11(1 kI 101r011,1*rI 7N

.8 W R I T E I N W R I T E , l .5 ) IELEN , 1 I) O E ( I C O R N R , IE LEN ) , ICORMR .I, 4 )
40 Cfl000311190,Url (1*7,k 0 ,7 . a e, l 0~~~7~~~~.,l.0~~~S_ 4 0 ,k0 ,U..7I l

RETURN
F 1*fl
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C
ft 8000001001 7IIk 01(I47?i~~ t * I J7 00104 100Ip010140101000&190000p.010.p
C

711099117301 1~~,iI7(0l
CONMQN/22219/W p qINy ( 10) . ‘IRE AD ,NW3.E TE, 140540
~~~~~ 

1111 Y70 110
I FORNAT(/ZX ,’ ERROR CO)~ • ‘.111)

0734401*

£1445
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ft *010001001 7110*4lllY?44f )2T11111 00074 001100001100000000100100010101p
C
C

SUBROUTI NE P3.ZNT I ( N(LEN , -4550, *l ,S3URCE ,‘4PII)41)
~~

(l
~~~~

04 l1P7Pl  ~~(40 5 )0. ) 1401?. . ~ 4400 (J9 )  V (I_ ~~5O Z M 5 0 P 4 V 9 5 O 1 1 h l
CO”NON /ZZZZ/N SFI ,NSlO07,4S, NT (34I ,ISF 39), KNO0,t 3 9 ) , k W A 14ES(~~~,
0f1 flUIfl7IJ110V1fl44,910ft5p3.,1(0flfl03, 1(01%010~~,~~~~t& J~~,14714&fT ,141. o)9 14t~~~441~~~p

I NO L A DE
CO OP 1t??klI.?44OC41,J45100. • LfA ~~~UTA
COPI? IONIUZ3#XPYCT * ,YPY CT3. , ZP V CTR,3.XPTt . .  ,3 .YPYL.RZPV L

) 4)9 .01071
COK’ION/ZRZTITNOS(,YOOt,V 302,YTAIL
0( 1111*9(4J7?7f/7u~~0f ,79f t3 . ,7 4 A 3~~7Y0j)
COPINON/ UZ O/3.Y4Ot, RZOOI ,  17002,01902
C~~~~ot ’?27u’ 0VUJ~~T ,3.91&Z r ~~~~~~~ ~COANO N /ZZZ 1IIXHU3C 3. , Y N U L R , Z H U B C R , R X H U B ,  ~Y H U 0 , R Z H U 3
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ r~ u~~~~~L 7~COI19ON,272131T 1ETF3 , THE1t C,  1145715, ON~ IC. ,A2!M U fl4
6l11*11114417774...1071 *flF p 1111 = *,?L11TrA~~1~~ ,.1~~?7 ,03.fl?0L7 I 181

COHPON/ZZZI3IVSP*N,XLEZV ,ITEZV ,TIMLEV , T*NTEV,TAU , UT A X ) .
0OP~~~, 7713.3. 1*01(p7,)1441t 49 ~4(MAW50~ (4440 

~~CO $IMONI2 ZZI 7 IWAKL PY ,NAIC .. lB  ,W*kl~5K ,WAIC L 91
0fl70041.?774011&A41700, (0011 40 ,U44l754~~~M 0 . l 6 a

CONN ON ,UZ 13 . ’KPRINT (te ) .  IRE AO ,N WRIT E ,KP 51O
7f1i411011172770107

CONl3.01411122t11C411, (DI?
051011141I2779310417713., 040 57 .10 ,I (MO TWD

COIIMON/17Z23/1400EL5, KO0~ IF , 1494)777
CO~~ I .~~~777 9i.1(?.l3.~~ f 0 7 t  40 01(4702

~ OMNON/l Zl23/ KP TEL!4 KPY~ IP,KP7 T? ’
701*14044, ? l , ,5 iwVYf ~~f ,ft ll T: 40~~1111172

CO’WION,ZZZZ?IISNELE, KSH5IP,KSNTVP
C 4 0 Oai1fl?Z0~ 0 5 () (~~~~140 41D .~ I’S ‘V
COHP ION/27729 ’ ICSKEL (, 14S14 IP ,ISK TYP

7 , ~ 0

COMN ON ,Z ZZ3t ,N STAG, NvO Rr . NSF IRAL, SP 10*1.

D I M E N S I ON  ~~U 3 . C E ( r E L E 1 1 ) ,~~A (W E5O p
OIME1(110 4peW*L (j $1 ,0~ 33.*14(tI0)
R E A L  L SIIAFT , .SH ANIC

04140

GO T0(1,2,3,4,),NPRXNT
4 71111331*117 _______________________

WRITE (14140115,110)
3.3.0 701N0?II1J9V, .ft I5tqj8~pT )l( 97 0 A I 1~~j) U/ l

00 11 1.1,NCL!14
110777 51.01777w
N I_ I
1*901130 f11~~~~ I I N

111 FOPNAT (2X ,’XNOEX -‘.72)
1*0?37t1101!70, 4 4 9 1 1*0 1 V t, I(.114,M) , Mf1 71*1 —

3.12 F QRMATU. X ,IEIIO.61
It 0 04(37.417

RETURN
( (11137 11417

WRITE 114149175, 231)
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221 FO)c~j A T ( l I / 2X ,’THE OIST R 3U TI ON OF SOU ~~~CE’ )
223_.~~~UNLLtg Uf

N~~0 T O T r f l
fl1~

_22~ ______________________________________________

W~~ITE(NW,.~ITE, 72311SF ACE (IS)
117 I0~~

.4A 7 I / /~~ V ,.l ~~~~ 5tI(1
~~ U A t ~ cUI 7)

I ND :NSPTQT
N3. gT nT s M s 3 f l j 1, ,J I t x c)  ‘WY r ci

IFIN. NS8TOT
~ XX~ N11ISL _______________________________________________

DO 226
44?TTF IPJWOTTF, 71R1

IF(NPRINT. .5 .A ND.( Ix. 7~~.Nxx) )~~~ TO ‘2€
T N f l =T N ! D, j~~~~~

l)RITE (NWRITE,227)(SJU~ C (KK),K KIINO,IFI (4,NXX )
~2F’ COftT I~~”E
227 FORMAT(1X ,8E15.5)
‘2~ FO~~MA Y ( ! I

2 9  CONTINUE
R F T I I R I J

3 CONTINUE
W~~ITF  thwpITc, ~~~p p

130 FO R MA T ( / / / 2 X ,’THE OIST Rx3UT ION ~F THE V ELOC ITY P3T ENT IAL ’~7_n yp ~~~ c

9 CO NT INUE
W~~I T E ( N W ~~IT7~~o..~ fl )

440 FOi~ IA T (/ / / 2 X ,’Tt .~ O1ST R~~~UTION OF
r.n Tp ~~,ç

5 CONT INUE
0rTI I~~44

END
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C
C

S 07t~~U TX~ 3. flLUTMPIL3.1 . 1U0 00 33JPCE )
C

)~ 0..1 ~~11I Y79• 4140(39) ~~~~0(~~~~ ) ~~~
4

CONNON/ ZZZZINSFX,N S900V. IS,NT (39) ,ISFAOE(31, ) ,KN O R NL ( 39) ,KNA W ES(39)
0ll 111*I 77~ 1I44.Y11I44,M~~~ 70 , 

~~~~~~~~~~~~~ 
h,M1*T *IL~~11741007 ,1(u)flO 1 14 740 04( w,

I 1401*05
C~~~~O9”l~~~’~~~C~~,0ItfS . ‘L L70 . I~Ti
CONNON,ZZZ3/XPYCTR,YPYCT3.,ZPYCTR,*XPTL .RYPYL,R!P? l.

5%1111014.97701014073,08111 _ 4p I l S .V?0I3.
CONI)ONIZZZTI?NO SE , YBO1, T302 ,Y TAIL

— 641 4%..177781711073, 70fl4 4 70110
1 7?0fI

~ O PII ON/ZZZ9#3. YOOt,RZ SOt.  1Y0D2,RZ0~~0 1(1144 0411777 4 017041*01 L~ M’ ~ T 07M 0Mc-,L~~~
8 W

COMNONIZZZ 1II IHU OCO, 1KW R, Z 19J500,RXHU S, 3.YHLB, RZ~W3
00 A 4 4 1 7 7 7 4 i .~3.00V~~~2 W’ q iO.Y*U0Lp 1 r*~
COMPI ONIZZZISI TMET T ,TNE7 tC , VHE TIS, C QNIPG ,AZIMU Th

11*4451 77 8 I I O
J ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 14)

COMMON/7771 5/VSPAN, XI.EZV ,XTEZV ,T& N LE Y ,TAN .  EV ,T A U , Z V T *I L
C 0 0  1779 4 0.4 11410100 (414*145 ,p4U *WtlC , 040 * S
COMI4 ON/ZZZITI W* KI. PT , WAW. IIB, WAKL!K, WA K L S .
05%tAII  f l l?404 41044700 04447 A5~~ ~
COMNON/ZZZ I9I PCPRI N T (I S ) ,  ‘4RE A O,NW3.I TE , K05 A O

0NMON/ZZZ21~ I(P?I, (P 12
C~~~~O~ 1777 904 0

~”LE, ~~57 I P, 04(5172

COMMON IZZZ23,KBOELE, 14905 IP,KSOTY ’
C~~~~O40 17799~~~3.T0117,0T$I~lP .0

~~~ TY2

COMN ON/ ZZZ25 IICP YELE , KPT~ IP ,KPYTTP
6AM4I (l40J777~~~I 11*774 ~~~ 7VT~~40~ 101171

COMN ONIZZ Z 2UIC SH E LE ,  KSHO4P,K~~4TV P
0ll~~~~fl11,77790,04(0fI
CO$I(ON/71Z201 14514515, KS14~4P , KSWTV
01(M1*f l I ld lY l tOi001cI

C ONM ON/ZZ Z3 t /N5T&G ,N VO ~~ ,NSP IRAL, SPIRAl
flhI17al7Tfl14 p p t 1 1 r~~ l ,c n I 4 0 - r , M f 1 c N I
05*1. LS$AFT ,L SW*Ml(

IF( I ( P R INT ( 3) .EO.1) CALL ‘3 . IMT S(N E1. E M,NE5) , AA ,SOURCE,1
U1000T40?1&% - Cl) 4 %  4 4 1  :3.79155 ‘~tLE ~~~~~~~~~~~~~~~~~~~~~~~ 9 %

701.5. 001
ChJ I 007’17t7O”05~f, 04 t 17 L711,1, T1(L , 7 7~~’C

417 0IAI57t5 (fl(410~7W ~~ L~ I)It(4
C IF(tER.NE.0)BALI. OCOUG(L 001)

4 03 .  f~~0 * ? I J 1 I I 7 0 0 73.0
IF(WPRINT (7) .C0.UCALL 3.1NTStNCLE4,N5SQ,AA,~~ t19CS,3)
~f7lI0 11
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C
7110011UT301 ft~~C7I 75D~ 0~~14. 4~~070~~TW)I

C
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C
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C
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I 0?44.V0~~

1.1
I I1A1*Tt1*I~~
7OL.EPS~PIV2 01!) 77 D 5 41~~~ FI 7M01*1_ 211 * 01.47171*7 3413 417k 4170 1141 II? 117 LI V)...

C

C START CLIIIXNA Y ZON LOOP
I 73.1

00 1? 14.1,14
48

C TEST ON SZN GILARIT Y

9
7 77103 0.3510 10.7 04 1

6 IER K — I
P

5.t.1 711.0

~ 3+1 V I  14fl40~ 344flf7, Jil C 1111411.T110F I (17 PIVOT F1 711f111
C
7 PIVOT 0011 ocflI~~~T7nII 04*0) IftM 74433)2U 0M67 711 137.40? 11444,1 775)3. 0
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• I . 48 1
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0114 10011 1

6
ft

C IS ELIMINATION TERNj N *T ~~
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C
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IS II.J~~N
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C 00$ INTE*CNAN09 *140 PI~~ T ROW REDUCTION IN NAT R IX £
Ii 0.45 3.~L I. 1•I

A(4 .L) . A ( t )
01 L I I  4.10

C
4’ CO~,~~14 LHT5~~.~~~(Gt L)WITI0TIO(4

A(LST)aJ

C £15145147 05DUCTIO$S *140 I~~*T PIVOT SE*OC$

LSTaLST+ 1

00 16 II LST ,LENO

157.11+14
.4_ I.,

DO IS 1..IST,11I$,I4
‘ L ~~L-1

Y00
IF (TOO—Ply) 15,15,1.

48  0311.700
I

47  05111??1*lt0

00 16 La14, N N,I7
—

16 R(LL).R(LL).PIVI’R(L)
$1 LITaI 77.0

C END OF ELIMINATION L OOP
ft

C
•.170?T?flTl 1140 *4(11 S ( 4  7~~~50~~ 0* 44~~0

10 IFDI— 1)23,22 , 19
40

1.57*14+1
4)I~ 

lj

11.1.57—7

LSIST M
[*11, I o_ 7

DO 21 JIII,NN,N

IL SJ

~ 4)
LIRI L +2
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0 1 1 1 .0111
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*0 001111 )11

C
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C ERR OR E TURN
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C •..•••M.• SUBNOIJ TI NE C) (PP •030••H•H030130•#a••• 1039•••110••••

C •101I3#.#$$I0$••$••• 0*1! CREATED I IPRI L 10 .1975 •I I $ 3 •# O I ~~a0

SUBROUTINE C3EFF (N ELfM ,~~~, NNOO(,U, NOSE, 1414*145,14(50, LA ,SOURCE,
4 00~~l0fl?flD 7 4135401

C
5) 1*77 ttI0004~~~ 4 1* 17 TlI _~~ OIO AT

C AND F3R XLOW
I.

C
‘010110417714 J110 1184

1 M 0 1 W 4  ,44001144 , 07714W, 0704.44 7 4 4170111104 (4717117
CO MNON#ZZZZINSFX,NS0007, ‘*5,147(36) ,1SF *~~~~34 ,KNORNLU* ,KW*14E5(39)
7_fl10I fl44I1?71I00Y1 5)11,1*0 1 4 ,4(0110)79. 1104~~ Y1,M010?I 11171143T ,1414110,4171101*14,

I PIOL AD E
O44110.4I7774~~ I..*0U ~~~72&. 0)f0~~09tT 0

CONNON/ ZflS/XPY CTR , YPY CT 1 , ZPVC TO, IXPY L ,RYP7L ,RZPYL
O 4)111104447?70101.nCC , 0 0 f l I  .‘211 t .070’L
CO MM O WlZZZT ~VNuSE, YS0I,V102,YTAIL
fl5)~~~l11*I77701P1*fl7r, 70I1l~~1 11)9 4 7YAY ~
CONNON/7ZZ9/l 7901,1700 1. lTSO2,RZBOZ
7~~N 0 4 4  11773.li1)74141Y 1 L7-~~ 

7,071401*0, L$’10 -
COMM ON 177713.1 XPIJ SCR, YNUI 0, 7NUS CR,RXH U B ,RYHUB ,RZN U O
P1% 01417774 11 000100 ~_$~~4t) I f l ,  Y 0 l l~~~ 01300

COM*I OP(/ 727 131 THETiS, THU IC, THETIS, CON L $* ,*ZIM UTI4
0nMw.c~o1777l8wat An c ~ TAI& V 0,Y011?f0t v~~~ 5 400T7 , 00111iOt ( 7 8 %

COMNO$IZUISI VSPAN,XLEZ, ,XTU V ,T $N LEV , T*N TEV,T *U,U T$I).
C9~~~04( 17773.$.I 1*40*1007

44410 0 45 4  UU014$~~~~ 
(4110

CDNN OII/ ZZZ Ill WAKI. DY, WA It. 4S.WAKI.SK,W*KL S
CO~~

n lTltt l *9G~ 0,I*~~L .4 5 (l*4(fOl( I*p)I
~~~~~

CONNONI ZZZIOIKPR1t41 ( tS%1’I0t&D,$N01T5,WNEAD

COHNON/ZZ221I KPYI ,  ~~ 72
0011111)441777731 ~~~ f1E, r44~~~ Ap , r117170
COMI *ONIZZZ2SIICOOELE, 14305 4P ,KO DTY 3
00441101417,7.kiW?IlfI 1~ W~~ 1~~

COMM ON/ ZZZ 2SI WPYCLE, WPV~ 4P ,14PYTY’
00111401117777011V3f1 I t V V T ~ 10 7 VUTYTO
CONNO$/72Z 211145*I(LE, 14511 IP, K~~lTY’
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ w41~~~40 ,004$Y0S
COMM ON/Z?Z 2VW SKE LE , 145)01P ,ICSKTYP
5411~~~~4,..l7,9 10i00. I~~~0~~ W0I 7.40~~ 0*I TOO

CONN Oo/17233.JWST*G, NVOR T , NSF 10*1., SP IRA L
ftf l~~~~AMJ777Y9Ift7Y0 ~~, 0VØ~~~
C0M$ION/ZZZ33IUW AKE
flT~~~~1*77ftIl ~~““r I4(C) f$t
0114(145109 01(3)
0.?1j70100 0111, 1*i11lA3.% IV(% 3. 

~~~IPC( 3,N3.LVII ,SO*JRCE(Nt1.E4) ,KW*KE($EL EM) ,A*(NESO)
0T 11715111 LOll

• %~~09II~1I~~ L4 0 4  19% ,AP09I9I .fiI~~ 041I1 ,5100*.t1I

DINENSION A U(3 ) , *2V (3) ,VN ORN(U ,UN (3) ,SN(3) ,SN UNII) , * 1A2(2 ,Z)
11111(1*7700 07194 ,9I1,0.4 O*ep01lI,.),~~~~700*l1,)1,2 0 44 3 , .), 0AlII,.%

DINSNSION V 1I1(3), VD0 ( 1) , IND(3 ) ,VTEPZ( 3) , YTENZCS ) ,S!GNPT( 3 )
117~~~~~M77~~ (4 010t 1 It , *II$3114 op 0000I&l ,fl. ~~~~~~~~~

DIMENSION 0 3), wP,lI3). 4 N P l 3 ,$’s’4(3) ,~~~C l 3
4)Y~~~~117Tf1lI ~~~I 11fl 811 I
DIMENSION YP O (3) ,V P N ( S ) , V N P ( 3 ) , 7N14 (3
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DIMENS ION PCJ(3)
•7AL I 7(44111

C
~Ot00tDI 9 L 1. 33. li *1r8

0 4  0~~~~ (403.~ 33f~ 009 4 • p ~~~p 009 773 37 3~ .( 779077 3_ 70303 79 ) 03j
I — (E *Z •2?3—X143• ZZ2)~~YYi.IXX2 ’YY3—XX3~ YY2) .771

000001117 4 1W 1117 1(0 1101391 .90057..fvefl9
XP OO Y tOX ,OY ,37,tX ,EY,EV .DZ~~ %—E7 ’D3
001)177 I9$~~ pW~~ )3  £7 10 f~~ •C

CI 3. CALL fl5$~~~~~~ 4.09)

SET A . SORT 3. 1.— UM AC 14” 2)
48

C
‘I
C

4

C
7141171 * IS 7I %. I 4170

KOUN T.9
5)11 107 ~~~~~~~~~~~~ 744

170 10*0 .4

LSPIRAL*i
— -  771 1041700 31) ~~E ESP I~~0t 50I04 1

IF IICNE CK .EG. 9)  LSP IOAL ’ ‘(SPIRAL
—-  p p  4 0 0

DO 195 NSPaI,LSPIRAL

GO TO (ISS,ZSG,310,9S01,ICNECW
C

15$ CONTINUE
C

00 9’. K’1, 3
0D 0 l W) 0 Y l 1 W ,4 ( 1 f lf 1 4~~~I 1 I

7PM (K p 14,4 OOE(2, J) I
7(4.0101 014(0 4pf te(T , i ) )

V M M ( K ) X14(K, 4O~~~(,,J) )
0 Oj ( ( 4 l  

~~C4-0.J1
19 CONTINU E

~~1l tO 700
209 CONTINUE

c M5T0S 1
I F ( K O U NV . EQ . t )  RETURN
0C*ftI 1400*A, 1041 100.(l . , 0.3.,37
W R I T E ( N M M I T E , 202) (V P P ( I O  , 14.I~~3)
08011I11Df*fl,lOiO 1000110 ,Vo1 ,71

NRITE(NS~~tTE, 2021 (YP’q ( IO .14*1,3)
0f&0)111071ft,904 1 10110104

WRITC N WRITE,2$2 (YN P (11 , 14a3.,3)
47851IIICC*4) r 2* I1 1VM I0t ,l(.p~~ It

WRI TE ( NWRX TE ,292 )  (7(414(14 ,I(a I,3)
1)5) ~ *7 WOl f.l

205 P C J ( K ) . ( Y P P ( K ) , Y P M ( K ) + ? I P ( I O + Y M M U ( ) ) / 9 .
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WOUNT I
1(1 71$

SO S CONTINUE
_ 48 11111101*4

IF 0(OUNT .EQ. I) RETURN
0740)1 1*Of4ft~~ 70 4 t  1.00040% ,0.4 ~~Il

WRITE IN WRITE, 2 S2)(YPP (O ,140j,3)
OPAOI11OFOfl,9144 fV 0IIa04~~Vo4 ,1)

WRI TE(NWRXTE, ZS21 ( YPN( ~~ ,14*t,3)
07A1)11107A111904 L 1V40*104 ,W.3.,t)

WRITE INWOITE, 232) (7MP( ~~ • 14.1,3)
08AflI40070fl~~0fl44 10111410

WRITE (NWRITE,2SZUYI4I4(K ,ICoI,3)
On III

3S5 PCJ (k) I YP D V C ) . Y PN C I C) .Y 4 ’(K ) , Y M O ( IU ) l . .

201 FORM A T ( 1BF$.3)
107 Op 0 . 0 ? 1 4 0 701 * lJ

GD TO 500
400 Pfl11T711II5~

C N SPIRALsI
— 7711114071J % t g . 0 t  

~~~~ 
1p 4 0 5

IF(KROTOR(J) .EQ.0110 TO 180
1)1% 4.08 V.4~~ 9
YPP(K ) ’XK (k ,MO0C( t ,J , ,

_Y P M 1 V I o X V 1 f 1tfl~~~ 19 1 lI1
Y M P ( K )  .XK(IC, N O0E(3,J))

.31011 0% .0010 1,f 110)7 1L~ 1 ) )

699 CONTINUE
1~

0* 1! O.UNAPC!/31456*OATT14zOA T TOI7O J 17.. ‘03)
0* 7! 02.1.00*7 10

— IA7? 00.7 05J1170 !RfrL

C 00 159 ZSP.3.,1SPIR *L
ft 111% 1*0 I47D.4 ,1170T011

ZW *WC ot4S P+
ft

1MET * 1—( IW AX E — U ’FAC rOR
71143*0* 7110117 .00(~Y~~j

C
77(13.. lTI~~~T 0 3 .4

COSI .COSITNEI *l)
ft

S $2 $IN(THETA2 )
11 1 7  02)

C
000l. _ooQ1j) 04’p 7_ o00I~~ *77149
7PPZ. YPP(I) ’5IN2,YPP(~~ ‘COS2

ft
X)4Pt . YPP(t) ’COSI.YPP(21 ’S!Nl
3004...Y0014 l*t 7M4eY *019~ e!~O-”

C
V~~~~~ 4 ~~D4 4 l4 1 0C 02 4 4 0 0 L 9 l 0 II I l 4

YMNI *—VPM ( 1) ’$IN I ,VPM (2 )  ‘COSt
ft

KaNt, YPg4(j)’CO$2’YPM(b’SIN2
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7P147-.—YP$I (i) ’SINZ+YPM(2I’COS7
48

RPP2oSORT(XPFZ XPP2+VPP2 ’YPPZ)
1)~~~~~~~~~ 747~ )T (0~~ I0XA014.*$~~~VI$~1)
RNNIOSORT(X1141 141P11.7NIl’YNNI)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C
T714070 C 7.j IC11 iq~ 709

C

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ t~~t00~0~ZNMI OZP .RA TIO ’TNETAI*R ’(NIIRROTOR
7DW0.70o0*T1~~+TI~~3*900042 ‘9gO~~ R
GO 70 509

7$J ~~~~I?I11HT
ZPP2. ZP+RAT IO ’ ( THETA 2—Fl ~TOR) +RAT Z0 ’~ ACT OR ’~~ P2IR R010R
74 04.  70..*0?Y% *l 7.11 I A

~~
_p  Ypy~~ oA.7p01ac 1gg.o..o(Joftp1 po

ZIlNt .ZP+R*TI0 ’ (THE TA 1—F~ CT OR)+ QA T IO ‘cACTOR’Rp~l4t~ RROTOR
POMP. 7001*0 VT~47 I ?I~~~YA ~~.C T4%0J OAV7fl 7.A 0_7p~~000W~~JDpflT lID

50’. CONTINUE

7 ?P ( t ) SX P P 7
0001 V_ 0001

V PP 3. 3 I

Y PM(3.) *XPW7
— V 0 1 * ( ZL 0014~~

VPM(3).ZP N2

YM P(I)OXMPI
Y K O l ~ I~~YMD4
7449 (3) *7149j

— 

Y M M (j ) .X N $ t
041141 It Vld$j
YMN( 3)x ZW Nt

5)
IF(ZPP2.LT.  (ZBOl+RZSOI’ 2 P Y L ) I C O  TO IS S

G~) TO 3.1$
C

507 0.5 9

553 P C J (k ) a ( Y P P ( C ) , Y P N ( I C ) . Y ’P ( k ) , Y N M ( K )  I,’..

C
£0.0 4’111171(4it(

C
~~
*AI(K,I1.S.S’ (YPP ( 14I—YI~~(Ic ) P
00.4 ~g~~.9% 0 Cl 1V~~41LWI .31*41101)

*A 2 I K ,  1).S.5~~VV PP ( I( ) .~~p4 ( 1 4) )
000IW 1

PI.0 C l 1 V 1 1 0 1 W % .0$I I W 4 ) ~~

*1(14, j)aA A I  (14,1)
A~4 1V 91 004 t0~~ 14

A 2(K,1)~~AA t (W,  1)
£ 2 4 8~ ?)o AAPIW

1002 CONTINUE
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DO 1003 .m1,7
AlOl l l l . I%OI090IA* I4  .1~ ~~~ 

II~~4 1 ,04 I9~~I l ,A 4 14 ,jl 4 A4 19~~1)  ,14 11~~a 14.

1003 12A2 (L)000TP1O (A2(I,L) ,A7(7,3.),*Z(3,L.) ,A 2(1,L),A2(!,IJ,*2(3,I)I
I.

00 1018 14*1,3
7010 0th11 04) 9 t 05 (0~~ j l . O3 .

~~ W 3 )

!F(*IAI(2) .fl.S. )*1(Ic,a .Aj uc,Io
Trlo.01141 r )_ . . l o 9 I w,44 .0010~~91

!F(A2AZ(2) .EO.S.)*2(K,~~4* 08  f t f l 1 1 f 711l~~~

C
tIn 4 0 0 0  1.4~~1
A 1AI(L)000T P RO (*1(1,1) .11 (2,1.) ,L1(3,L) ,At (I , L) ,A 1( ? , L)  ,A 1 (3,).))

(I•& *PAPI L )0011TP2OIAPI4,I) ,A 7 1 9,1 4 10911,I l ,A P I 4 ,1 % ,A719 ,I 1 ,*1I 1_ I % %

C
nfl 4 0 0 7  .4 ,9
00 lIST 14*1,2

40*7 A 4 0 D I l , l .4)~~~ O~~~~i * 3 .l~~~~j 4 , * 4 I P ~~~~% 0 3 . I I p 0 7 l p ,..* .7 I 7 , 11 0*1I _t t

C
047049 141.7141 T 1040110%U074714 1.4$ 40 11

At CRA7(2) . SQ~ T (At A l ( j ) ’ 1 2A 7( t )—11L2  (I,1)”2)
04 ft001I11.

~~~ RT I A l A 4  13.1 04 ~~4 7 I7 )  .03.47 P0 7%
*1C0A2(’ .,*SQRT(A1A 1(2)M2AZ(2) .* IAZ(2 ,2 )*P2)

I.

00 1500 14.1,3
AVAIIO) .l_ 71141I0,4100418,9l)

3.00$
ft

V N O R N ( 1) *A V A I ( 2 ) ’ *V A Z ( 3  •*v At ( 3 ) ’A v *2 ( a
0 4 4 1 1 04 4 1 1 1 . 0 4 1 03 .  I 7~~

O
~~~~O 3 I f l  .. 0y n 3 .~~~j~~~~~O y O 7  (71

Y N O R N ( 3 ) . A V A 1 ( 1 ) ’ A V A 2 ( 2 ~ — *VA I (2 ) ’* i *Z ( l J
ft

SN(1) .YNOR’4(j)/5(T*
74011) *340(1111171

514(3) .7 140044(Y)

*VN .SORT (Y NOR I4 ( 1)”!+YIC~ I4(2)”2.rNOR M (3) 1*2)
~ n t n i•  0o1~~1
UN (k) .7NOR14flC)/*7N

711110101 .71111% 10711
1010 CONT I NUE
4.

C
PIn 4 7 0  3=4 4 401, 70

C
00 4 4 0  !7YM ~~~~ .4 ,1*7044M Y

00 III ISYNNZ.1,N S7NN7
777.44*? I1% _ 1 _9Sy70 140

SIGNPT(3).3. -2’ISYNNZ
ft

00 1152 14.1,3
3.491 0 7 4 0 % 00 ~~~~~~~~~~~~~ ~~~~~ I’ Tt~~’ T’0)

000TUN*OOTPR3CIMIII,UN(!, ,UN(3),P!(t),PZ(t),Pl(3))
4.

00 3.115 14*1,3
lII1,4I_ V 0 4 4 1 f % . 0 0 I W,T ) .~~ 7.4(07(1)
Q(K,2 ) .YPP (K)  .PC(K,I) •~~ N P T ( K I
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Q( K, 3) *VHP (K) — P C(I C ,X ) *ST GNP TUC )
(11W ,81 Y011VI 07I0,t I0~~~7.M*T1WI

1110 CONTINUE
0)1) jjjl W.I~~

T
ON (IC , 1) .3.5’(OIIC,l) ‘0(14. 2 ) )
940111, Pt.. *0(f()I~~~ 114 1(0 1 4 0

914 (K~ 3) 5’ (Q1K~ 3) .9* 9) )

1111 CONTINUE
I.

00 lI lt  1401,3
1104

1492s14.2
Y r  100 j. .7 .T.  IllDt01104.1

I F ( I ( P 2 . G T . 3 ) C P Z .I ( P Z — 3
I W ~~4 ).944 11401 7 0 4  *0 4  1109, 1) _17$ 1107 ,7) *0 4  1001, 4 1

Q M C R A I  (K,7) .~ M (IcPj ,4 ) ’At  ( I C P 2 , 2 ) — ~ i ( K P2 ,4 ) ~~A t ( K P l ,2 )
~~l l r 0 & 9 l W,.I4 1 1 1 t W Dl , 4 1 *A 7 S W f l l, j1 _ (v t .,l l S *S t w aj p 1

QNCRA2(14,2).VI (KPI,3)’A ’(KP 2,2)—9(UKP? ,3) A2(KPI,21
4149 ftfl11T T11l~~

C
1 07 13 . )  ,071 0) ~07( 7) 13.1 p 07 17 )  ,0 7 ( JI I I

C
4)11 0*

30 TO (5552,5SI8,55I6,3 ,I) ,XCcRl R
7709 70117711I17

SISNI2.—l.

IET*.2
çp Tp *73.0

5551 CONTINUE
‘1~~ iZ~~~’
ICSI~~1
I f T~~~IGO 10 553.0

5~ 16
5101412*—I.

lET A. I
GO TO ff13

3300 CONTINUE
“C41ta——t
ICSII2
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