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SUMMARY

A method of developing an input data file for use in the aerodynamic »
analysis cf a complete airplane with.the VORLAX computer program is described. .
‘Fam111ar1ty with VORLAX input data and panelling methods is assumed. The
required hardware consists of an interactive graphics terminal equipped witha
graphics tablet. Software includes graphics routines from the Tektronix PLOT
10 package as well as the VORTAB program described herein.

The user must determine the size and location of each of the major panels
for the aircraft before using the program. Data is entered both from the ter-
minal keyboard and the graphics tablet. The size of the resulting data file
is dependent on the comp]exity of the model and can vary from ten to several
hundred card images. After all of the data has been entered, two programs
READB and PLOTB, are executed which plot the configuration allowing visual
inspection of the model. '

- INTRODUCTION

To describe an aircraft configuration using the VORLAX aerodynamic computer
program (ref. 1) a set of geometric data arranged in a specific format is
required. At times it may be necessary to analyze an aircraft configuration
for which the required numerical data is either nonexistent or in a form that
is incompatible for use with the VORLAX program. In most cases, howeVer, an
ajrcraft three-view, drawn to scale, is available. Since a three-view drawing
contains most of the required geometric data, it is a logical starting point
from which to develop a numerical model. '

Program VORTAB has been written to generate a VORLAX input data file
from information obtained from the configuration thrce-view -drawing. VORTAB
permits the definition of as many major and minor panels as required to define
the configuration within the Timitations imposed by the VORLAX program. The
types of panels that can be defined are cambered and uncambered flat panels,
fuselage panels, and nacelle panels. Camber data cannot be determined with
sufficient accurécy from the three-view drawing and must, therefore, be entered



in tabular form. The aircraft configuration is éssumed to be symmetrical about
its X-Z plane.

'The procedure file PVORTAB (used to execute program VORTAB) and program'
VORTAB have been written to be used on the Langley Research Center CDC computers
with the Network Operating System (NOS) and Tektronix Plot 10 graphics package.
Langley Users may find the procedure file and computer program on access files
under user number 214737C.

PROGRAM DESCRIPTION AND SAMPLE EXECUTION

A description and sample execution of each section of the program will
now be presented, illustrated by copies of the terminal display during the
execution and three-view drawings. In the illustrations of the screen display,
several occurrences of question marks preceded by numbers will be found, At
these points in the program, data is required from the graphics tablet. These
numbers correspond to locations on the three-view drawings from which the
required data are taken. The numbers are composed of two parts. The first
refers to a figure number while the second refers to a point on that figure,
for example 5-A refers to point A in figure 5; a point labeled 4b-C would
refer to point C on figure 4b,

Ficure 1 shows the first two steps in the execution of the program
VORTAB. The first command gets procedure file PVCRTAB

GET, PVORTAB/UN=214737C/ST=CPF
The second command executes the proceduré file,
CALL, PVORTAB(NAME=EXAMPLE)

EXAMPLE is the hame of the file on which the resulting data will be stored.
Any desired name can be used in place of EXAMPLE.

Procedure File PVORTAB

Procedure file PVORTAB, listed in Appendix A, is used to get PLANE, which
is the binaryv form of program VORTAB, and also ensures that the files onto
which VORTAB writes will be empty before execution. The binary program PLANE
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is then executed., After the execution is completed, the three output files
are saved as one packed file, under the name specified in the call statement.
Then the two binary programs, READB and PLOTB (ref. 2), are obtained from
permanent file and executed. This causes the configuration to be plotted -
allowing the adequacy of the modeling to be determined. : '

Preparation and Use of the Three-View Drawing

Use of program VORTAB (Appendix B) requires access to an interactive
computer graphics terminal equipped with a graphics tablet. Before the pro-
gram can be used, a number of items must be prepared. This program is designed
for use with a configuration three-view, drawn to scale. The three required
views are a top view, with the nose to the left, a side view, with the nose
to the left, and a front view (see fig. 2). The drawing may be placed on the
tablet in one plece or it may be separated into two or three separate sections.
To obtain the greatest accuracy, the drawing should be as large as possible
while fitting on the usable portion of the tablet. The precise orientation
of the three views, or of each of the separate views, is unimportant; however,
a line that would be horizontal on any of the views should intersect the bottom
of the tablet at an angle Tess than 45 degrees. The required configuration
panels can be defined on either side of the aircraft X-Z plane, as symmetry
is assumed, and all the panels will be stored in the VORLAX input data files
assuming the right-hand side of the configuration. Lines which are hidden in
the front view will present problems in locating some panels., If the front
and side views are aligned properly, the vertical locations of the hidden
front-view panels can be taken from the side view.

Organization of the VORTAB Program

The VORTAB program is organized into six sections. The first section is
used to determine the orientation of each view of the configuration three view,
This section also determines the scaling factor to be used to convert the data
from tablet units into ajrcraft units. The second through fifth sections are
used to define individual major panels. These panels are divided into four
catagories with one secticn of the'progfam allocated for each. The categories
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are; (1) wings and other flat panels that can have camber, (2) fuselage pan-
els, (3) vertical flat panels, and (4) nacelle panels. As many panels as are
needed to define the various configuration components may be defined with pro-
gram VORTAB providing the Timitations imposed by the VORLAX program are observed.
The finai section of the program is used to enter numerical data. These data
have two purposes: to enter instructions used in processing the configuration,
and to enter certain parameters that are used to define the configuration.

After all of the data has been entered it is stored on disc in a permanent
file. The name of the file is specified in the call to procedure file PVORTAB.
After the data has been saved, two programs from PLOTIT (ref. 2) are executed
which results in a plot of the afrcraft configuration. This permits visual
inspection of the resulting model.

Initialization of the Program

After the initial data and drawing preparation and before the program
can be used to define the various configuration panels, a set of eight points
must be entered to initialize the program, These points are used by the program
to determine the location and orientation of each of the three configuration
views, This section of the program requests the position of the two points
called center leading point and center trailing point. These two points will
always 1ie in the configuration plane of symmetry. If an odd number of fuse-
lages are present, the center leading and trailing points are the nose and tail
points of the central fuselage., If an even number of fuselages are present,
the center Teading point is the midpoint of a 1ine joining the nose points of
the two most central fuselages, and the center trailing point is the midpoint
of a 1ine joining the tail points of these same two fuselages. In a config-
uration that has no fuselage, e.g., a flying wing, the center Teading and
trailing points are taken as the leading and trailing point of the wing center-
line.

The screen display which is generated during the initialization is shown
in figure 3(a), and the curser locations are shown in figure 3(b).



First the orientafion of the top-view is determined, by sending the
Tocations of the central leading point (3b-A) and the central trailing point
(3b-B) to the computer. The distance between these points in aircraft units
is then typed in at the keyboard. The front-view is initialized next by
specifying two points on a line parallel to the Y-axis, 3b-C and 3b-D, and the
central Teading point 3b-E. The sideview is inftialized last, by specifying
two points on a Tine parallel to the X-axis, 3b-F and 3b-G, and the central
leading point 3b-H. -

Defining an Aircraft Configuration

For this discussion, aircraft configurations will be divided into three
catagories, aircraft with one fuselage, with an even number of fuselages,
and with an odd number of fuselages greater thén one. The following describes
the order in which the panels are to be defined for each of the three cases.

~Single fuselage. - For a configuration with one fuselage, the panels are
defined in the following order: wing panels (as many as necessary), other
winglike or flat panels, fuselage panels, vertical panels and, finally, nacelles,

Even number of fuselages. - If a configuration has an even number of
fuselages, the first panels to be defined are the innermost wing panels followed
by the innermost fuselage and continuing outward. After all of the wings and
fuselages have been defined, the other winglike panels are defined, followed
by vertical panels and nacelles,

0dd number of fuselages. - When a configuration has an odd number of fuse-
lages greater than one, the first panels to be defined are the wing panels
between the central fuselage and the next outward fuselage. The central fuse-
lage will then be defined, followed by the next outward fuselage. The other
wing panels and fuselages are then defined continding outward, After all of
the wings and fuselages are defined, other winglike and flat panels can be
defined followed by vertical panels and nacelles,




Description of Lifting Surfaces

- The first type of panel to be considered is the wing. Other panels such
as canards and filler panels are special cases of wings. In the program these
are called flat paneis. If no panels of this type are needed, this section
of the program can be bypassed. There is a separate section within the program
to handle panels parallel to the plane of symmetry.

The first question which appears in figure 4(a) asks if flat panels are
to be defined. If so, the first panel is assumed to be the innermost wing
panel.

Location. - To define a flat panel, a set of six points is required from
the graphics tablet as shown in figure 4(b). They are the root leading point
(4b-A), root trailing point (4b-B), the vertical location of the topmost point
of the panel root (4b-C), the panel tip leading point (4b-D), tip trailing
point (4b-E), and the topmost point of the panel tip (4b-F). The required
numerical data, entered through the keyboard, is shown in figure 4(a).

Camber. - Horizontal panels can be either cambered or uncambered. If
they are uncambered, this section of the program will be skipped. In the case
of the wings, if the innermost wing panel is cambered all of the connected
wing panels will be cambered. Distances from the leading edge for camber
data can be defined in one of two ways, either as percent chord or 1inear
measurement, If the data is entered in linear units, the program converts
them to percent chord. In both cases the data is entered from the keyboard,
and data for both the leading and trailing edges must be included., The
camber values themselves are always input in units of percent chord.

When the locations are defined in terms of percent chord as in figure
4(c), the data must be entered in sets of three numbers, the percent chord
station, the camber at the root-chord 1ine, -and the camber at the tip-chord
~ 1ine.” Data must be included for stations at zero percént chord and at 100
percent chord. Up to 50 stationslmay be used, After all of the camber data
has been entered a set of any three numbers must be entered, the first of
which must be negative, to terminate the definition of camber data.



When the locations are defined in terms of 1inear measurement, figure
4(d), all of the data for the panel root is entered first. The nurbers are-
entered in pairs, the first of which is the distance from the leadina edge
while the second is the camber, The first pair must be for the leading
' edge while the Tast must be for the'fraf?ing edge.‘ ' -

- After the required data has been entered, two additional numbers must
be transmitted, the first of which is negative, This instructs the program
that no more data is to be entered for the panel root. Data is then entered
for the'panel tip, in the same manner as for the root. If a flat panel is
to be uncambered, the display will appear as it does in figure 4(e).

Error recovery. - Because the possibility exists that errors will be
made while entering panel data, the last question displayed on the terminal
display asks if the panel just defined 1s}wanted.

Additional flat panels. - After the first horizontal panel has been
accepted, the Tektronix screen will appéar as 1s shown in fiqure 4(f). Three
options for the continuation of the program are offered at this point. The
first, selected by entering an E, allows an extending panel to be added to
the previously defined panel. If the previous panel was cambered, the
extending panel must be cambered; if the previous panel was uncambered, the
extending panel must be uncambered, The second option, selected by entering
a N, makes it possible to define an entirely new panel. The final choice,
selected by entering a Q, causes the program to preceed to the next type of
panel. After each flat panel other than the first has been accepted or
rejected, the display will appear as it does in figure 4(qg).

Description of Fuselage Panels

Any number of fuselage panels can be defined within the 1limits imposéd
by the VORLAX program. Each of the fuselages is assumed to have an octagonal
cross-section and may be composed of up to four major panels.

The cross-section of the fuselage is initially assumed to be circular
~ and is approximated by a regular octagon. This octagon is then modified so
that the vertex nearest the ving root will be in contact with the wing root.



This allows fuselages with a noncircular cross-section to be approximated
by an irregular octagon. The numerical data required for a fuselage is
entered through the keyboard and is shown in figure 5(b).

" The first question, asked in figure 5(a), makes it possitie tec define -
an aircraft either with or without a fuselage, The first points entered in
the definition of a fuselage are the nose point from the top-view, 5c-A, and
from the side-view, 5c-B, as shown in figure 5(c). |

The next points, from the side-view, are entered in pairs, one from the
top and one from the bottom of the fuselage with the bottom point directly
below the top point. The pairs of points are shown as 5c-C-N and 5c-D-N, '

"where N is the pair number. As many pairs as required can be entered within
the 1imits of the VORLAX program. After the last desired pair of points has
been entered, the program will again ask for a top point. At this point a Q
should be entered which indicates that all of the point pairs have been entered.
At this time it is possible to reenter the data if an error has been made.

The desired number of fuselage panels is then specified up to a maximum of
four. FEach panel consists of an octagonal segment of a fuselage. The length
of each segment, other than the one which ends at the tail point of the fuse-
lage, is specified by enteking its end points from the tablet. An example

of such a point is 5c-E.

The next data to be entered are the number of streamwise vortices. If
an error has been made, the next question allows the panel to be rejected
and the length and number of vortices to be redefined. If the fuselage was
located at the center of the configuration the program will ask, IS ANOTHER
FUSELAGE DESIRED? This would be the second fuselage of a multi-bodied
configuration w1th an odd number of fuselages.

Description of Vertical Panels

A vertical panel is one which is parallel to the plane of symmetry,
e.c., a fin or rudder. A vertical panel could also be defined in the section
of the program used to define flat panels. The purpose of this section is tc
. 'simplify the def1n1tion of vertical sur‘aces and avoid prob1ems caused by



hidden ]ines.

The questions which appear on the screen during definition of a
- vertical panel are shown in figure 6(a). The first questicn allows the user
the opticn of either defining or not-defining vertica1,pahe13.;; :

Four points are required from the side-view: the bottom leading point
(6b-A), the bottom trailing point (6b-B), the top leading point (6b-C), and
the top trailing point (6b-D). One additional point is required from the
top view (6b-E) and is used for spanwise location only. The numerical data
~which is required are the numbers of spanwise and streamwise vortices. At
this point the panel can be rejected if errors have been made while defining
it. The final qﬁestion, DO YOU WANT ANOTHER VERTICAL PANEL?, allows additional
vertical panels to be defined. '

The fifth section of the program is used to define nacelles which are

. represented as uncambered hollow octagonal cylinders. Figure 7(a) shows the
terminal display which results from the definition of a nacelle. The first
question allows this portion of the program to be skipped.

The first two points are taken from the top view and are the two front
corners of the nacelle, points 7b-A and 7b-B. The next points, also from
the top-view, are taken from one side of the nacelle and are labeled C1
through Cn. These pofnts are used to determine the relative diameters of
the nacelle in the streamwise direction. The last of these points must come
from one of the two rear corners to determine the nacelle length. A Q is
sent to the program to indicate that the last of these points have been entered.
The final point, from the front-view, is the topmost point of the nacelle
(7b-D). The number of streamWise vortices must be entered through the key-
board. A nacelle can be rejetted if an error is made in entering the data.
Additional nacelles can be defined if necessary.

Numerical Data

This section of the pfogram is used to enter parameters which define
some aspects of the aircraft configuration and its Operating'condit1ons. It
is arrarged to correspond to cards in the VORLAX {ref. 1) input data deck



with the associated card numbers. Most of the parameters which must be
entered in this section have names in parentheses which are the same as the
names used in reference 1. The card number and variable name can be used

to look up an explanation of the variabies'which is more extensive than that
which appears in this program. After all of'the data for a card has been
entered, the program asks if the data is to be reentered for that card., This
allows erroneous data to be corrected. Data for any card can be reentered

as many times as necessary.

Figure 8(a) shows a possible screen display generated while entering
data for the first six cards. Figures 8(b) and 8(c) show two possible
screen displays generated while entering data for the last three VORLAX data
cards.

With the termination of this section of the program, execution of program
VORTAB is complete.

GRAPHIC OUTPUT

At this point procedure file PVORTAB will execute programs READB and
PLCTB which plot the aircraft configuration.

Using figure 2 as a sample configuration, program VORTAB was used to
generate the numerical data shown 1in figure 9. Utilizing the plotting rou-
tines of reference 2, various views of the configuration have been plotted |
and are shown in figure 10, |
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/GET,PUORTAB/ST=aCPF/UN=214737C.
/CALL(PUORTAB(NAME=EXAMPLE))

Figure 1. - Required two statements to retrieve and execute program VORTAB
from mass storage.
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(a)

FROR THE TOP VIEM
k- A?WLEAD!MN!M

3b-B gm TRAILING POINT
tmmmwummmv.

ﬂﬂt! POINTS FROM THE FRONT VIEU ARE ENTERED MEXT.
FIRST POINT AND SECOND POINT REFER TO 2 POINTS OM
A LINE PARALLEL TO TNE Y-AX1S.

3b-C » FIRST POINT

3b-D 3 Seconp PoINT
caﬂtllzannn POINT
3b-E 7

THREE POINTS FROM THE SIDE VIEU ARE ENTERED MEXT
FIRST POIMT AND SECOND POIMT REFER TO TUC POINTS OM
A LINE PARALLEL TO THE X-AXIS.

FIRST POINT
3b-F %
SECOND POINT

3b-G 7 m LEADING POINT

3b-H?

Display of messages necessary in the initialization process.

Figure 3. - Program VORTAB initialization procéss.
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(b) Curser locations required in the initialization process.

Figure 3. - Conc]uded.
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(a)

ARS. FLAT PAXCLS BDESIREX
'EN‘I'ER Y Ok TFOR VES, 3R K ORF FOR N0

T
THE FIRST PAMEL IS A UING ATTACHID TO THE FUSLAGE.

noorr LEADING POINT (FROM THE TOP VIEW)
4b-A L ROO‘T TRAILING POINT (FRON THE TOP VIEM)
ig % ENTER UING/CAMARD EDGE POINT (FROM THE FRONT VIEW)
4b-D 9 oum LEADING POINT (FROA THE TOP VIEW)
4 YIP TRAILING POINT (FROM THE TOP VUIEM)
b-E 2 ENTER UING/CANARD EDGE POINT (FROR THE FRONT VIEW)
4b Fa m OF SPAMUISE VORTICES (NUOR)
m OF STREAMUISE VORTICES (RNCV)

LEMXM EDCE SUCTION MULTIPLIER (SPC) O. .('SPC('I... oR
?8:0(0 -0 FOR POLHAMUS AMALOGY

mmmuormmmurt ¢IN DEG.)
A.POSH'IK ANGLE CAUSES A DEFLECTION DOUM.

'D.ﬂ'El THE AMGLE OF THE TIP CHORD LINE (IN DEG.)

Display of messages necessary in defining a flat panel.

Figure 4. - Definition of a wing.
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(b) Curser locations required in defining a flat panel.

Figure 4. - Continued. .



DO YOU UANT CAMBER IN THE PAMNELS

’Ez'l'ﬂ! Y OR T FOR YES, OR N OR F FOR NO
CAMBER IS ENTERED IN X-CHORD OR LINEAR NEASURE.
DO YOU UANT CARBER IN X-CHORD

ENTER Y OR T FOR YES, OR N OR F FOR NO

?V
INPUT CAMBER DATA BELOW.
INPUT PERCENT CHORD < @.8 TO STOP
% CHORD, ROOT CANBER, & TIP CAMBER

[

? 0,0,0 -
% CHORD, ROOT CAMBER, & TIP CAMBER
? 5.1,4.3,3.1
i % CHORD, ROOT CAMBER, & TIP CAMBER
i ? 10.0,6.9,5.¢
- ggﬂz ROOT CAMBER, & TIP CAMBER
[
. X CHORD, ROOT CAMBER, & TIP CAMBER
? 4.,4,3.
© % CHORD, ROOT CAMBER, & TIP CAMBER
. ? 7‘.2.1
% CHORD, ROOT CAMBER, & TIP CARBER
? 100,1,1
gHom g ROOT CARBER, & TIP CAMBER

DOYNU&NTTIEPREUIGJS PANEL
79‘:1'5! Y ORTFOR YES, OR N OR F FOR MO

(c) Display of messages necessary iin defining panel camber in percent chord.

Figure 4. - Continued.



DO YOU UANT CARBER IN THE PANELS
ER Y OR YT FOR YES, OR M OR F FOR NO
1

IN X-CHORD OR LINEAR NEASURE.
R IM X-CHORD
YORTFOR YES, OR N OR F FOR NO

LoV
ISTANCE FROM LEADING EDGE < 0.0

ENTER DIST. FROM LEAD. EDGE, AMD ROOT CAMBER.

?cgfgfanxsr. FROM LEAD. EDGE, AND ROOT CAMBER.

SENTER DIST. FRom LEAD. EBGE, AND ROOT CAMBER.
ENTER DIST. FROM LEAD. EDGE, AND ROOT CAMBER.

eNTER DIST. FROM LEAD. EDGE, AND ROOT CAMBER.

: s:.;x ST. FROM LEAD. EDGE, AND ROOT CAMSER.
Y

ENTER DIST. FRON LEAD. EDGE & TIP CAMBER.
ENTER DIST. FRO® LEAD. EDGE & TIP CAMBER.

« FROM LEAD. EDGE & TIP CAMBER.
ENTER DIST. FROM LEAD. EDGCE & TIP CAMBER.
EMTER DIST. FRON LEAD. EDGE & TIP CAMBER.

JOUS PANEL
?::.rm YOR T FOR YES, OR N OR F FOR MO

(d) Display of messages necessary in defining panel camber in linear measurements.

Figure 4. - Continued.
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U UANT THE PREVIOUS PANEL

* §8,Y0U UMt CAMIER TN THE

WTER Y OR T FOR VES, OR N OR F FOR NO
PO_YOU
ENTER ¥ OR T FOR VEG, CR M OR F FOR 1O

e .
ENTERED.
PANEL INPUT...E (EXTENDING).

MPUT occocsesscN (MEW PAMEL).
STOP FLAT PANELS INPUT.covc0ecccees@ (QUIT),

>3
:
S
3
%

Display of choices after the first horizontal panel has been accepted.

0t ENTEMOING FLAT PANEL INPUT...E (EXTENDING).
"R MEM FLAT PAMEL IMPUT..coceccecot  (NEW PANEL).
’fgmmrm IMPUT.ccaesccesee@ (QUIT).

(g) Display of choices for subsequent horizontal panels.

Figure 4. - Conciuded.



PO YOU UANT A FUSELAGE
?ENTER YOR T FOR YES, OR N OR F FOR NO
v .
ENTER NOSE POINT FROM TOP VIEVW
5¢c-A 7

(a) Display of message necessary in defining a fuselage. -

Figure 5. - Definition of a fuselage.
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mm
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PANEL
OR W OR F FOR NO

IRED
N OR F FOR MO

DREAK POINT FOR PANEL 8 1 ,(FRON THE TOP VIEW)

(b) Display of messages necessary in defining a two panel fuselage.

Figure 5.

- Continued.
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(c) Curser locations required in defining a.fuse1age.

Figure 5. - Concluded.
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DO YOU UANT VERTICAL PANELS
mu YORTFORYES, OR N OR F FOR MO

6b- um'on LEADING POINT (FROWM THE SIDE VIEM)
6b- lé\ DOTTON TRAILING POINT (FROM THE SIDE VIEW)
Gb_c,m LEADING POINT (FROM THE SIDE VIEM)
6b-D;°' TRAILING POINT (FROM THE SIDE VIEW)
6b-E3 POINT FOR SPANUISE LOCATION (FROR TME TOP VIEM)
OF SPANUISE VORTICES (NUOR)
’FI'M-G STREAMUISE UORTICES (MMCV)

DO YOU UANT THE PREVIOUS PAMEL
ENTER Y OR T FOR YES, OR ¥ OR F FOR MO

?
BO YOU UAMT ANOTHER UERTICAL PANEL
’B;m YORTFORVYES, OR N OR F FOR NO

(a) Display of messages necessary in defining vertical panels.

Figure 6. - Definition of a vertical surface.
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(b) Curser locations required in defining a typical vertical panel.

Figure 6. - Concluded.
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(a)

D0 YOU UAMT NACELLES
am:n YORTFOR YES, OR N OR F FOR MO

noa T™E TOP VIEU
,xm OR OUTER FRONT NACELLE POINT
?mxm FRONT NACELLE POINT
BODY POINTS m OMNE .X‘ (:xcumm nm
FRON FRONT TO REAR AFTER THE

7b-A

ENTER

POINTS ). PROGRESSING

LAST POINT HAS BEEN PROCESSED ENTER @ FOLLOUES BY
7b-C noeuuxn:m
7b_DN;WWI.I.E POINT (FROH THE FRONT UIEW)

m" OF CHORDUISE VORTICES (RNCV)

DO YOU UANT THE PREVIOUS PanEL

a«n YORTFOR YES, OR N OR F FOR MO

umnm:tu.:ntxm :
'm YORTFOR YES, OR M OR F FOR MO

Display of messages necessary in defining a nacelle.

Figure 7. - Definitidn of a nacelle.
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(b) Curser locations required in defining a nacelle.

Figure 7. - Concluded.



THE CARD MUMBERS CORRESPOND TO THE CARD NUMBERS
AS GIVEN IN THE DOCURENT FOR ﬂE VORLAX PROGRAM.
ENTER THE DATA FOR CARD NUMBER

ENTER TITLE FOR THE AIRCRAFY WXWION

? THIS 1S A SAMPLE EXECUTION

DO YOU UANT TO RE-ENTER THE DATA FOR CARD 1§
INTER Y OR T FOR YES, OR N OR F FOR NO,

ENT ER THE DATA FOR CARD NURBER 1

ENTER TITLE FOR THE le‘l’ CONF TGURAT ION
? THIS IS STILL A SAMPLE EXECUTION.

DO VOU UANT TO RE-ENTER THE DATA FOR CARD 1§
ENTEI YOR T FOR YES, OR N OR F FOR NO,

EN’TEI THE DATA FOR CARD NUMBER a.

RETHOD OF SOLUING THE SYSTEM OF EQUATIONS RELATING
SOUNDRY CONDITIONS TO VORTICITY STRENGTH (ISOLVE)
0 FOR GAUSS-SEIDEL

?1.700 PURCELL ’S UECTOR ORTHOGONALIZATION
CHORDULISE SPACING OF VORTICES (LAX)

@ FOR COSIME LAU SPACING

1 FOR LINEAR SPACING

?1

SPAMJISE SPACING OF VORTICES (LAY)

© FOR COSINE LAY SPACING

’1°roa LINEAR SPACING

INPUT THE OVER-RELAXATION PARAMETER (REXPAR)
INPUT 0.0 FOR MACHINE DETERNINED OPTIMUM

O @ (= REXPAR ¢ .00

+10
ft!ﬂﬂ’ ABOVE GROUND (HAG),
mn 0.9 FOR NO GROUND EFFECT

?I.WIMIML VORTEX UAKE FLOTATION FACTOR (FLOATX!
?u“'rmt. VORTEX UAKE FLOTATION FACTOR (FLOATY)
RAXINUR NUMSER OF ITCI&T!W FOR THE GAUSS-SEIDEL
" RELAXATION RETHOD (ITRRAX

XF 0 IS ENTERED DEFAULT G’ 99 VILL BE USED

NVWWTOK-WEIMMTQWMZ
tm YOR T FOR YES, OR ™ OR F FOR MO,

zmn THE DATA FOR CARD NUNBER 3
e WUMBER OF RACH NUMBERS TO BE “LVZED (NRACH)
?1

1'f1f'"*m NUMBER ¢
DO YOU UANT TO RE-ENTER THE DATA FOR CARD 3
SR YOR T FOR VES, OR M OR F FOR NO,

:nm THE DATA Fﬂ CARD NURBER 4
W OF ANGLES OF ATTACK (NALPHA)
72

?!I'U‘Y MGLE 8 1IN DEGREES

INPUT ANGLE & R IN DEGREES

T 4.
DO YOU UANT TO RE-ENTER THE DATA FOR CARD 4

EN?ER YV ORTFOR VES, OR N OR F FOR NO, -
(NT!R THE DATA FOR CARD HUMBER S.

ASYRMETRIC FLICHT OR CONFIGURATION FLAG (LATRAL)
@ FOR SYMAETRIC FLIOHT AND CONFIGURATION

l FOl ASYRARETRIG FLIGHT AND/OR CONFIGURATION
?SIDESLIP FAGLE IN DECREES (PSI)

?PITCN RATE IN DﬁﬂEESISEM (PITCHA)

?lgl.l. RATE IN DEGREES/SECOND (ROLLQ)

Y:U RATE IN DEGREIS/SECOND (YAUQ)

’
REFERENCE FREE STREAN UELOCITY (VINF)
,Xz 0.9 IS ENTERED DEFAULT OF 1.0 15 USED

DO YOU UANT TO RE-ENTER THE DATA FOR CARD 6
ENTER Y OR T FOR YES, OR M OR F FOR NO,

’
Eﬂ‘l’tl THE DATA FOR CARD RUMZER
rm.ct AREA FOR FORCE AND HOIEN‘I’ COEFFICIENTS (SREF)

P!TCHIM PMORENT COCFFICIENT REFERENCE LENGTH
USUALLY REAN AERODYNARIC CHORD LENGTH (CBAR)

?w4mamxmwt¢w MOMENT REFERENCE POINT (XBAR)
?22COORDINATE OF MORENT REFERENCE POINT (23AR)
7I0TAL UING SPAN IN UNITS OF SREF AND CBAR (LEPAN)
"h3 YOU UANT O RE-ENTER THE DATA FOR CARD &

?Ez‘l’ﬂ Y OR T FOR YES, OR N OR F FOR MO,

(a) Display of messages necessary in defining the first set of numerical data.

Figure 8. - Completion of configuration definition and flight conditions.



MM‘I’Q?MMW‘I’QMII INPUT MEXT,
SE CARDS ARE NUWBERED 19, “o AND 28.
m DATA FOR CARD MUMBER 1
NUMBER OF X-STATIONS TO W!f‘ SPATIAL FLOU rm.n
mv GRID < 21, (MXS)

m OF Y-STATIONS TO W"‘ THE BUTT LINE
uau:s OF THE SURVEY GRID (NVS)

wa Of Z-STATIONS 70 R‘.‘?’ii‘ Y'r‘ YATER LINE
UAU.ES OF THE SURVEY CRID

wmmron—a«nmnrnr«mu
LENTER ¥ OR T FOR VES, OR N OR F FOR WO

ENTER THE DATA FOR CARD MUMBER 2¢
X~-STATION UALUES FOR ”M’XN. FLOU FIELD (XS)
i Bl‘l’tl X-STATION MUMBER 1
‘ _’am:n X-STATION NUNBER 2
NWMTOIZWMM?‘FNMI“
om:n VORTFOR YES, OR N OR F FOR MO,

ann DATA FOR CARD MUMBER 2
!GIM!M OF GRID IN BUTT L!l‘ DIRECTION (YNOT)

V;MIM OF THE GRID (DELTAY)
,ngcxmm OF GRID IM UATER LINE DIRECTION (ZNOT)
'IEMIM OF THE GRID (DELTAZ)

B0 YOU UANT TO RE-ENTER THE DATA FOR CARD 21
nnn YORTFOR VES, OR N OR F FOR NO,

mumouormmucm

(b) Display of messages necessary in defining the last three cards of pro
VORTAB when the first card is non-zero. Progran

1
DO VOU UANT TO RE-ENTER THE DATA FOR CARD 1S
ENTER YV OR T FOR YES, OR N OR F FOR MO,

N
EXECUTION OF THE PROCRAM 1S CONPLETED

(c) Display of messages necessary in defining the last three cards of program
VORTAB when the first card is zero.

Figure 8. - Concluded.
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22.877
40.657
3.
0.0000
0.0000
5.,0000
45,0000
85,0000
0.0000
-09481
‘3.“200
-647260
0.0000
e2644
-+ 7058
-207400
404657
55,086
3.
0.,0000
0.0000
5.0000
45,0000
85,0000
0.0000
2644
’07058
-2.7400
0.0000
«1299
0414
‘09656

Figure 9. - Numerical definition of a Supersonic Cruise
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10.0000
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10.0000
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FLAT PANEL

NVOR»RNCV, SPC,.PDL

1,0000
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’00789
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.0301
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1.,5000
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Research (SCR) configuration
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55,086
65.734

3.
0.0000
0.,00C0
5.0000

45.0000
"~ 85,0000

0.0000
01299
« 0414

-¢9656
0.0000
¢ 1200
0324
-+8333
65.734
75.694
- 3

0. 0000
0.0000
5.0000
45,0000
85.0000
0.0000
«1200

- «0324-

-.8333
0.0000
0.0000
0.0000
0.0000

11.310
150132
12.
0.0000
«1250
10,0000
50.0000

90, 0000

« 0056
2278
'00508

-1.1180
0032
«2140

-+ 0551
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15,132
20.901
12.
0.0000
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10.0000

50.0000

90,0000
«0032
02140

-¢ 0551
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0.0000
0,0000
0.0000
0.0000

-40313
0.

28

2500
15.0000
55,0000
95,0000

. 0094
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-.1638

'1.2780
«0032
e 2821
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. ’1.0926
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-5.,265
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#2500
15.0000
55.0000
95.0000

«0032
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-01524
’1.0926
0.0000
0.0000
0. 0000
0.0000

17.644
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«5000
20,0000
60,0000

100. 0000
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« 0097
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«5000
20,0000
60,0000

100.0000
« 0097
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-0 2497
’102191
0.0000
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0.0000

Figure 9. - Continued.

«7500
25.0000
65. 0000

«0245
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Figure 9. - Continued.
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Figure 9. - Concluded.
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(a) Front view.

Figure 10. - A VORTAB representation of a SUR configuration.
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(b) Side view.

Figure 10. - Continued.
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(c) Plan view.

Figure 10. - Continued.
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A SCR CONFIGURATION
ANGLE

T™E ROLL 18 14.0
THE PITCH ANGLE IS 14.0
THE YAU AnGLE IS 14.

_’FOR ENLARQERENT INPUT YES

(d) Oblique view with rotation in roll, pitch, and yaw.

Figure 10. - Coné]uded.
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APPENDIX A
PROCEDURE FILE PVORTAB

GET,PLANE/ST=CPF/UN=214737C.
RETURN, TAPE3, TAPE4 ., NAME.
PLANE . |
REPLACE . TAPE7=NAME .
APPEND, NAME . TAPE3, TAPE4)
GET.NAME .

PACK. NAME .

REPLACE . NAME .

CLEAR.

GET.TAPEL1=NAME.
GET.READB,PLOTB/ST=CPF/UN=214737C.
READB.
PLOTB.
EXIT.
/



APPENDIX B

SOURCE LISTING OF PROGRAM VORTAB

PROGRAM VORTAB(INPUT,OUTPUT,TAPF1I=TNPUT»TAPE2,TAPE3»TAPEG»TAPET)
C *+ MAIN PRUGRAM, CALLS SUBKOUTINES THAT GENERATE PANELS.
REAL MLINE,MSIDE
COMMON /FUSS/X0sYO,FSCORD»FSLOPESRFUSHNPANS,FSCALE
CCMMON /FRG/MLINE,»BLINE» XXO»YYO
COMMON /SIDE/MSIDE,BSIDEsXX»Z1Z
COMMON /ZXPR/ 2C(25150)sXAF(150)sPHT(9)sRI(9)
DATA NPANS,YLOC/0,0.C/
C *#* INITIALIZING ROUTINES ARE CALLED.
Catb INITT(120) '
CALL TABINT{(1,0,0)
CALL TERM(3,4096)
CALL CHRSIZ(4)
CALL FUSPRMS
CALL ANMODE :
PRINT *,"THREE POINTS FROM THE FRANT VIEW ARE ENTERED NEXT."
PRINT *,"FIRST POINT AND SECUND POINT REFER TO 2 POINTS ON"
PRINT #*,"A LINE PARALLEL TO THE Y-AXIS."
PRINT *,n n '
PRINT *,"FIRST POINTY
CALL FNDPLAC(MLINESBLINE»XXO»YYO)
CALL NEWLINZ
CALL ANMODDE
PRINT *,"THREE POINTS FROM THE STDF VIFW ARE ENTERED NEXT™
PRINT *,"FIRST POINT AND SECOND POINT REFFER TO TWO POINTS ONw
PRINT *,"A LINE PARALLEL TO THF X-AXIS."
PRINT #,n . n
PRINT *,WFIRST POINT®
CALL FNDPLAC(MSIDEsBSIDEsXXsZ2)
C *% ROUTINES FOR ENTERING VARIOUS PANELS ARE CALLED.
1 CALL HTAIL(YLOC) :
CALL NEWPAG
CALL ANMODE

¢

VORTAS
VORTAB
VORTAR
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAR
VORTAB
VORTAB
VORTAB
VORTAB

VORTAB .

VORTAB
VORTAB
VORTAS
VORTAB
VORTAB
VORTAB
VORTAB
VORTAR
VORTAR
VORTAB
VORTAB
VORTAB

. VORTAR

VORTAS

OO O3NS W -
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APPENDIX B. - Continued

PRINT *,%D0 YOU WANT A FUSELAGE"™

CALL YESNOF(ISLT)
PRINT *,n o
IF(ISLT.LT.0)GO TO 2
CALL FUSLAGE(YLGC)
IF(YLGC.EQ.0.0)G0 TO 2
G0 TU 1 '

CALL VTAIL

CALL NACELLE

CALL NEWPAG

CALL ANMODE

CALL FIKST6(NPANS)
CALL NEWPAG

CALL ANMODE

CALL LAST3

CALL SYSTEM(Qsn n)
CALL NEWPAG ‘
CALL ANMODE

CALL FINITT(0,3000)
SToP

END

SUBROUTINE NEWLIN2

C **x ADVANCES PRINTER TWO LINES.

CALL NEWLIN
CALL LINEF
RETURN

END

SUBROUTINE RONEPNT(RJ,RK)

C *#% GETS A PAIR OF REAL COORDINATES FROM THE GRAPHICS TABLET.

VORTAB
VORTAB
VORTAR
VORTAB
VORTAB

VORTARBR |

VORTAR
VORTAR
VORTASB
VORTAB
VORTAB
VORTASR
VORTAB
VORTAB
VORTAB
VORTASB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB

VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB

VORTAB
VORTAB

34
35
36
37
38
39
40
41
42
43

44
45
46
47
48
49
50
51
52
53
54
55

56
57
58
59
60
61
62

63
64
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APPENDIX B. - Continued

COMMON /TABLET/ KTBMAX,KTBSND,KTRSFF
DIMENSION I0UT(3)

DATA I0UT(1),I0UT(2)/727,33/
I0UT(3)=32+KTBMAX+KTBSND+KTBSEE

~CALL TOUTST(3,ICUT)

CALL GETPNT(I»J»s»K)
IF(I1.6T.31)60 70O 1
I0UT(3)=60

CALL TOUTST(3,10UT)
RJ=FLOAT(J)
RK=FLOAT(K)

RETURN

END

SUBROUTINE FRNTLOC(Z1,ARAY,ISI?7)

C #% GETS A PUINT AND LOCATES IT “QTH RESPFCT TO THE
C *% FRONT VIEW.

REAL MLINE

COMMON /FRO/MLINE»BLINE»XXO05YYO
DIMENSION ARAY(ISIZ)

DIMENSION AO(3) .

DATA AO/1OH(FROM THE »10HFRONT VIEW,3H) /
CALL NEWLINZ

CALL ADQUTST(ISIZ»ARAY)

CALL AOUTST(23,A0)

CALL RONEPNT(X»Y)
IF(ABS(MLINE).LT..C01)GO TO 5
B=Y+X/MLINE
XLINE=(B~BLINE)/(MLINE+1.0/MLINE)
YLINE=MLINE*XLINE+BLINE
Z1=aSQRTO(XLINE=X)**2+(YLINE-Y)*%2)
IF(YJLT.YLINE)Z1=-271

RETURN

VORTAB
VORT 4B
VORTASB
VORTAR
VORTAR
VORTAR

VORTAB®

VORTAB

VORTAR

VORTAR
VORTAB
VORTAB
VORTAB
VORTAB

VORTAB
VORTAB
VORTAB
VORTAB
VORTAR
VORTAB

VORTASB.

VORTAB

VORTAB

VORTAB
VORTASB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB

VORTAB

VORTAB
VORTAB

65
66
67
68
69
70
71
72
73
74
75
76
77
78

79
80
81

g2 -

83
84
85
86
87
88
89
90
91
92
93
9%
95
96
97
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APPENDIX B. - Continued

5 Z1=sY-YYO VORTAB 98
RETURN VORTAB 99

END VORTAR 100

C VORTAB 101
SUBROUTINE LOCATE(X»Y) VORTASR 102

C #* LOCATES PUINTS WITH RESPECT TO FUSELAGE CENTER LINE, VORTAB 103
C ** FROM THE TOP VIEW. ‘ VORTAB 104
COMMON /FUSS/X0sYOsFSCORD,»FSLOPEsBFUS,NPANS,FSCALE VORTAB 105
SIGN=1.0 VORTARB 106
IF(ABS(FSLOPE)«LT..001)G0 TO 5 : VORTAB 107
B2=Y+X/FSLOPE VORTAB 108
XLINE=(B2=BFUS)/(FSLOPE+1.0/FSLOPE) VORTAB 109
YLINE=FSLOPE*XLINE+BFUS VORTAB 110
IF(YeLToYLINE)SIGN==SIGN VORTAR 111
Y=SQRT((XLINE=X)*%2+(YLINE=Y)**2)*STGN VORTASB 112
X=SQRT((YLINE- YO)**2+(XLINE =X0)*%?) VORTAB 113

RETURN VORTAB 114

5 X=X-X0 : : ’ VORTAB 115
Y=Y=-YO0 VORTASB 116
RETURN ' VORTAR 117

END : VORTAB 118

c VORTAB 119
SUBROUTINE LOCATES(X»2Z) VORYAB 120

C *%* LOCATES POINTS WITH RESPECT TO THF SIDF VIFW. VORTAB 121
‘REAL MSIDE VORTAB 122
COMMON/SIDE/MSIDE,BSIDE»XX»ZZ v VORTAB 123
IF(ABS(MSIDE).LT..001)G0O TO 2 ' VORTAB 124
SIGN=1.0 _ VORTAB 125
B2=Z+X/MSIDE ‘ ' VORTAB 126
XLINE=(B2-BSIDE)/(MSIDE+1.0/MSIDF) VORTAB 127

ZLINE=MSIDE*XLINE+BSIDE VORTAB 128



APPENDIX B. - Continued

IFCZJLTLZLINE)SIGN==-1.0
ZuSQRT((XLINE=-X)**2+(ZLINE~Z)**2)*STGN
XsSQRT((ZLINE=ZZ)*#42+ (XLINE=-XX)**2)
RETURN

2 X=X=XX
I=1-11
RETURN
END

SUBROUTINE RESCALE(X»Y»ZsCDs»X1sY1s71,CD1»PDLsNVOR)-

C ** RE-SCALES THE DATA FROM SCREEN UNITS TN USFR UNITS.
| COMMON /FUSS/X0»YO0s FSCOKDsFSLUPF»RFUSsNPANS,FSCALE
COMMON /ZXPR/ 2C(25150)5XAF(150),PHT(9)4RD(9)
X=X*FSCALE
Y=ABS (Y*FSCALE)
Z=Z*FSCALE
CD=CD*FSCALE
X1=X1*FSCALE
Y1=ABS(Y1*FSCALE)
Z1=Z1%FSCALE
CD1=CD1*FSCALE
. IF(PDL.EQ.0+0IRETURN
.~ DO 10 J=1,NVOR
10 RO(J)=ROCJI*FSCALE
RETURN
END

SUBROUTINE LINFEED (N)
C *%* ADVANCES PRINTER N LINES.
' IF(N.EQ.O)RETURN :
CALL CARTN

1547

VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAR
VORTAB
VORTAB
VORTAB

VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORYAB
VORYTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB

VORTAB
VORTASB
VORTAB
VORTAB

129
130
131
132
133

134

135
136
137

138
139
140
141
142
143
144
145

146

147
148
149
150
151
152
153
154
155

156
157
158
159
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J=1sN
LINEF

RETURN

END

SUBROUTINE FNDPLAC(MLINEsBLINEs»X»Y)
C ** DETERMINES SLOPE OF REFERENCE LINT AND LNCATES
C ** NOSE POINT FOR THE FRONT AND SIDF VIEWS.

REAL

MLINE

DIMENSION Al(2),A2(2)

DATA
DATA
CALL
CALL
caLt
CALL
caLtL
CALL

A1/10HSECOND POI,1OHNT /
A2/10HCENTER LEA»10HDING POINT/
SYSTEM

LINFEED(4)

KONEPNT(X1sY1)

NEWLINZ

AOQUTST(20,A1)

RONEPNT(X2,Y2)

MLINE=(Y2-Y1)/7(X2-X1)

CaLt
CALL

CALL

NEWLIN2
ADUTST (20, A2)
RONEPNT({X»Y)

BLINE=Y-MLINE*X
RETURN

END

. SUBROUTINE FUSPRMS :
C *% GETS FUSELAGE LENGTH AND SLOPE TO BE USED LATER,
C *% AND NOSE POINT FROM THE TOP VIEW.

COMMON /FUSS/X0sYOs FSCORD,FSLOPE, RFUS,NPANS,FSCALE

DIMENSION NOSEPNT(2)s TAILPNT(3)s TOPVIEW(?2)

VORTAB
VORTAB
VORTAB
VORTAB
VORTAB

VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB

VORTAB"

VORTAB

‘'VORTAB

VORTAB

. VORTAB

VORTAB
VORTAB
VORTAB
VORTAB

VORTAB
VORTAB
VORT AB
VORTAB
VORTAB

160
161
162
163
164

165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182

183~

184
185

186
187
188
189
190
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DATA NOSEPNT/10HCENTER LEA»1OHDTING POTINT/
DATA TAILPNT/1OHCENTER TRA,LOHILING POIN,1HT/
DATA TOPVIEW/10HFRGM THE T, 7HOP VIFW/
C ** NOSE POINT.,
CALL NEWPAG
CALL AQUTST(17,TOPVIEW)
CALL NEWLIN
CALL AQUTST(20,NOSEPNT)
CALL RONEPNT(X0»YO)
C ** TAIL POINT.
CALL NEWLINZ
CALL AQUTST(21,TAILPNT)
CALL KONEPNT(X,»Y)
FSLOPE=(Y=-=YO0)/ (X-X0)
BFUS=Y—-FSLOPE*X
C ** CALCULATES THE LENGTH OF THE FUSELAGE TN RASTER UNITS.
FSCORD=SQRT((X=-X0)**%2+(Y-YO)*%2)
IF(X«lLT.10000.)G0 TO 5 ‘
X=1,.,0
5 PRINT *,n n
PRINT #,n n

PRINT *,"INPUT THE LENGTH OF THF FUSFLAGE (A NUMBER)."

10 READ (1,%)RLENGTH
.~ IF(EOF(1))10,11
11 IF(RLENGTH.GT.=10.)G0 TO 6
STOP 7 |
C #% CALCULATES SCALE FACTOR TO CONVERT FRNM PASTER
C ** TO USER UNITS.
6 FSCALE=RLENGTH/FSCORD
CALL NEWLIN2
 CALL NEWLINZ
RETURN.
END

VORTAB.

VORTAB
VORTAB

VORTAB

VORTASB

VORTAR

VORTAB
VORTAB

VORTAB

VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB

VORTAB

VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB

VORTAB

VORTAB
VORTAR
VORTAB
VORTAB
VORTASB
VORTAB
VORTASB
VORTAB

191
192
193

194

195
196
197
198

199

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

220

221
222
223
224
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SUBROUTINE HTALL(YLOC) VORTAB 225

C *% THIS INPUTS NGN-VERTICAL FLAT PANELS. VORTAR 226
COMMON /FUSS/X0sYO,FSCORDsFSLOPFBFISHNPANS,FSCALE VORTAB 227
COMMON /WING/ WX(3)sWY(3)H»WZ(3)sMODF VORTAB 228
COMMON /ZXPR/ IC(25150),XAF(150),PHT(9)5RO(9) VORTAB 229
DIMENSION IANS(15)sA0(2)5,A1(2)5A2(2),A1R(2) VNRTAB 230
DIMENSION FTP(3),TOP(2) VORTAB 231
REAL NVOR VORTAB . 232
LOGICAL FIRST VORTAB 233
DATA PIE»ITS,IQUANT,ISYNTsSNPP,PNL/3,1415926,4%050.0/ VORTAB 234
DATA FIRST,IANSERsISLT2sNU2/.TRUE«»7251s=1/ : VORTARB 235
DATA AO/10HROOT LEADI,»10HNG POINT / VORTAB 236
DATA TOP/1CH(FROM THE ,10HTOP VIEW) / VORTAB 237
DATA A1/10HROOT TRAILs»1OHING POTNT / VORTAB 238
DATA A1B/10HTIP TRAILI»9HNG POINT / VORTAB 239
DATA A2/10HOUTER LEADs1OHING PNYNT / VORTAB 240
DATA FTP/1OHENTER WING»10H/CANARD FO0O,10HGE POINT / VORTAB 241
DATA IPANEL/1/ ' VORTAB 242

‘C %% SOME PARAMETERS ARE INITIALIZED. VORTASB 243
85 IPAN3=] VORTAB 244
IPAN4=-1 VORTAB 245
IPANZ=] VORTAB 246
CALL NEWPAG VORTAB 247
CALL ANMODE VORTAB 248

3 CALL NEWLINZ2 VORTAB 249
C %% DETERMINES IF FLAT PANELS ARE DESTRED. ' VORTAB 250
IF(IPANEL.EQ.1)GO TO 1 ' VOPTAB 251
IF(YLOC.EQ.0.Q)GO TO 1 ' VORTAB 252

8 PRINT *,"D0 YOU WANT THIS FLAT PANEL ATTACHED" VORTAB 253
CALL YESNOF(IPAN3) VORTAB 254
IF(NO2.LT.O0)CALL LINFEED(3) VORTAB 255
IPAN4=] VORTAB 256
IF(IAPN3)G,9,11 VORTAB 257

1 PRINT *,"ARE FLAT PANELS DESIRFDM ' VORTAB 258

CALL YESNOF(MODLE) . VORTAB 259
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IF(MODE.LT.O0)RETURN
5 CALL NEWLINZ
+% DETERMINES IF WING AND FUSELAGE ARF TO BF CONNECTED.
PRINT *sWTHE FIRST PANEL IS A WING ATTACHED TO THE FUSLAGE."
CALL SYSTEM(O," ")
10 IF(IPAN4)9,»9,8
9 ITESTW=0
NAP=(
IANSR2=TANSER
11 CALL NEWLINZ2
#% GETS RUOT LEADING POINT.
CALL AQUTST(19,A0)
CALL AQUTST(19,7T0P)
CALL RONEPNT(X1l,Y1l)
CALL LOCATE(X1,Y1)
Y1=ABS(Y1l)
IF(Y1.LT.3.,0)Y1=0.0
~ CALL NEWLINZ
** GETS ROOT TRAILING POINT.
CALL AQOUTST(20,A1)
CALL AQOUTST(19,TOP)
CALL RONEPNT(X2,Y2)
CALL LOCATE(X25Y2)
Y2=ABS(YZ)
CORD1=SORT((X1=X2)#**2+(Y1-Y2)%%2)
#% GETS VEKRTICAL LOCATION OF ROOT CHORD.
CALL FRNTLOC(Z1,FTP,»29)
IF(YLOC.EQ.0.0)G0 TO 12
IF(IPAN3.LT.0)GO TO 12
Y1=WY(3)
Z1=WZ2(3)
12 CALL NEWLINZ
IANSR2=1ANSER
** GETS LEADING POINT FROM PANEL TIP.
CALL ADUTST(20sA2) '

VORTASR
VORT AR
VORTAB

VORTAB.

VORTAB

VORTAB

VORTAB
VORTAB
VORTAB
VORTAB
VORTASB
VORTAB
VORTAB
VORTAB

VORTAB

VORTAB
VORTAB

- VORTAB .
VORTAB

VORTAB
VORTAR
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB

VORTAB
"VORTAB

VORTAB
VORTAB

260
261
262
263
264
265
266
267
268
269
270
271
272
273

274

275
276
277

218

279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294



8Y

APPENDIX B. - Continued

CALL AQUTST(19,T0P)
CALL RONEPNT(X3,Y3)
CALL LOCATE(X3,Y3)
Y3=ABS (Y3)
IF(Y3.LT.3.0)Y3%0,0
CALL NEWLINZ
C *% GET TRAILING POINT FROM PANEL TIP,
CALL ABUTST(195A18)
CALL ADUTST(19,TOP)
CALL RONEPNT(X45Y4)
CALL LOCATE(X45Y4)
Y4=ABS (Y4)
CORD2=SQRT((X3=X4)##2+(Y3-Y4)%¥2)
C *#*% GETS VERTICAL LOCATION OF PANEL TIP.
CALL FRNTLOC(Z2,FTP,29)
CALL NEWLINZ
CALL ANMODE
C #% VARIOUS PARAMETERS ARE TO BE INPUT BY THE USER.,
PRINT *,"NUMBER OF SPANWISE VORTICES (NVOR)"
1000 READ (1,*)NVOR
IF(EDF (1)1100051001

1001 PRINT *,"NUMBER OF STREAMWISE VORTTCES (RNCV)"™

1002 READ (1ls*)RNCV
IF(EOF(1))1002,987
987 PRINT *,"LEADING EDGE SUCTION MULTIPLIER (SPC) 0.0<=SPC<=1.0»
PRINT *,"SPC<0.,0 FOR POLHAMUS ANALOGY" :
1003 READ (1l,*)SPC
IF(EUF(1))10035,1004
1004 IF(SPC«GT«1.0)G0 TC 987
IF(IANSR2.EQ.87)G0 TO 6
PRINT *,"ENTER THE ANGLE OF THE RONT CHNRD LINE (IN DEG.)I™
PRINT *,"A POSITIVE ANGLE CAUSES A NEFLECTION DOWN."
1005 READ (1,*)AINC1
IF(EOF(1))1005,1006

1006 AINC1l=TAN(—AINC1/18C.*PIE)

UR"

VORTAB
VORTAB
VORTAE
VORTAR
VORTAB
VORTAB
VORTASB
VORTAR
VORTAB
VORTAR
VORTAB
VORTAB
VORTAR
VORTAB
VORTAB

-VORTAB

VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAR
VORTAB
VORTAB
VORTAS
VORTAB
VORTAB
VORTAR
VORTAB
VORTAB
VORTAB

295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
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PRINT *,"ENTER THE ANGLE OF THF TIP CHORD LINE (IN DEG.)"
READ (1l,%*)AINC2

IF(EOF(1))1007,1008

AINC2=TAN(-AINC2/180.*PIE)

IF(ITESTW.EQ.-1)GO TO 78

C ** WING CAMBER CAN BE ADDED.

78

20

IF(NAP.EQ.0)GO TO 7

PRINT %, ©

pRINT *’ " "

PRINT *x,n 0

CALL WNGCAMB(NAP,ITESTWsCAMBI,CAMBD)
21=21-CORD1*CAMBI '
12=72-CORD2*CAMBO
IF(IPAN2.EQ.2)G0 TC 20

IPANZ2=2 ‘

WX(1)=Xx1

WY(1l)=ABS (Y1)

WZ(1l)=Z1

CONTINUE

CALL NEWPAG

C ** THE PANEL CAN BE ABORTED.

PRINT *,"D0O YOU WANT THE PREVIDUS PANEL"™
CALL YESNOF(NO2)
IFIND2)87,21521

C %#* VARIABLES TO SAVE DATA FOR ERROR RFCAVERY,

21

AX=X1 -

CAY=Y]1
- AZl=Z1

ANG1=AINC2
ACD=CORD1
AX2=SAFEX1=X3
AY2=SAFEY1=Y3
AZ2=SAFEZ1%22
ACD2=SAFCRD1=CORD2

VORTAB
VORTAB
VORTASB
VORTAR
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB

VORTAB -

VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTASB
VORTAB
VORTAB

VORTAB
_VORTAB
VORTAB

VORTAB
VORTAB
VORTASB
VORTAB
VORTAB
VORTAB
VORTAR
VORTASB
VORTASB
VORTAR

330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356

357

358
359
360
361
362
363
364
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ISAFEW=ITESTW
SAFENAP=NAP
CALL RESCALE(AXsAYsAZsACDsAX25AY25A725ACD2,0.051)

C #*% WRITES THE PANEL DATA ON A DISC FILE.

30
919
100
101
102

103

87
86

WRITE(3,100)AX5AY»AZy ACD
WRITE(35100)AX25sAY25AZ25ACD2
WRITE(35101)NVORSRNCV»SPCHPDL
WRITE(35103)AINC1sAINC2sITSsNAPSTQUANT» TSYNTsNPP
NPANS=NPANS+1

IPANEL=IPANEL+]

IPANG=-]

IPAN3=-]

IF(NAP.,LE.2)GO TO 619
WRITE(3,102)(XAF(J)s»J=1sNAP)
WRITE(35102)(ZC(1sJ)sJ=1sNAP)
WRITE(35,102)(ZC(25J)sJ=15NAP)

DO 30 JJ=1,sNAP

JJ2=JJ+100

XAF(JJ2)=XAF(JJ)
IC(25J442)=Z2C(25J4)

CONTINUE '
FORMAT(4F10.3510Xs"FLAT PANEL™
FORMATU(4F1C4Cs10Xs "NVORsRNCV»SPC,»PDL"™)
FORMAT(BF10.4)
FORMAT(2F104421258X5125,3(9X511))
GO TO 86

IF(ISLT2)86,85585

ISLT2=-1

C *#* ALLOWS THE USER T0 CHOOSE WHAT TYPE NF FLAT
C ** PANEL IS DESIRED IF ANY, ‘

CALL NEWPAG

CALL ANMODE

NLINE=2
IF(«NGT.FIRST)IGO TO 2

PRINT *,"ONE OF THREE POSSIBILITIFS MUST BE CHCSEN NEXT,"

VORTAB
VORTAB

VORTAB

VORTAB
VORTAB
VORTASB

VORTARB

VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB

"VORTAB

VORTASB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAR
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAR
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTASB

365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
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PRINT *,1m(1) A PANEL CAN BE ADDEN TN THE OUTER EDGE OF THE"
PRINT %, PREVIOUS GNE (I+Ee A MULTT—-PANELED WING),"
PRINT #*,"(2) AN ENTIRELY NEW FLAT PANEL CAN BE ENTERED,"
PRINT *,"(3) THE NEXT TYPE OF PANFL CAN RE ENTERED."
, PRINT ¥,
.2 IF(FIRSTINLINE=S8
PKINT *,“FOR AN ENTENDING FLAT PANFL INPUT.eeE (EXTENDING) "
PRINT *,"FOR A NEW FLAT PANEL INPUT.cesesseseeN (NEW PANEL)."
PRINT *,"TC STOP FLAT PANELS INPUT.eeessseceeeQ (QUIT)."
222 READ(15104)IANS
IFCECF(1))2225223
223 CALL LINFEED(NLINE)
IANSER=IANS(1)"
IF(IANSER.EQ.1HN)GO TO 10
IF(IANSER.EQ.1HQ)GC TO 81
IF(IANSER.EQ.1HE)GDO TO 335
PRINT #*,"RE-ENTER YOUR ANSWER LFFT JUSTIFIED"
NLINE=2
_ GO TO 222
C #*%* MAKES IT POSSIBLE TCO HAVE JOINED WYNG PANELS AND
C #* RECOVER FROM ERRONECUS INPUT.
335 X1=SAFEX1
Y1=SAFEY1
Z1=SAFEZ1
AINC1=ANG1
CORD1=SAFCRD1
ITESTW=ISAFEW
NAP=SAFENAP
IF(NO2.6T.0)GO TO 12
DO 31 JJ=1,NAP
JJ2=4J+100
XAF(JJ)=XAF(JJ2)
31 ZC(25J4)=2IC(2,342)
. 60 TO 12

LS

VORTASB
VORTAB
VORTAB
VORTAB
VORTASB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAR
VORTAB
VORTAB
VORTAB
VORTAB

VORTAB

VORTAB
VORTAR
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB

VORTASB -

VORTAB
VORTAB

VORTAB

VORTAB
VORTAB
VORTAB
VORTAB

'VORTAR

VORTAB
VORTAB
VORTAB
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402
403
404

405

406
407
408
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411
412
413
414
415
416
417
418
419
420
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422
423
424
425
426
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428
429
430
431
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433
434
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81 WX(2)=SAFEX]
WY(2)=ABS (SAFEY])
WZ(2)=SAFEZ1l
Rt TURN

104 FORMAT(15A1)
END

SUBROUTINE WNGCAMB(NAP,ISLTsCAMBI,CAMARND)
*% ALLOWS WINGS TO HAVE CAMBER.,
COMMON /ZXPR/ ZC(25150),XAF(150)sPHT(9),R0O(9)
DIMENSION TIANS(15)
IF(NAP.GT.C)GO TQ 10
CALL NEWPAG
CALL ANMODE
%% ASKS IF CAMBER IS DESIRED. .
PRINT *,"DC YOU WANT CAMBER IN THE PANELS"
CALL YESNOF(ISLT)
IF(ISLT.GT.0)GO TO 40
CAMBI=0.0
CAMBO=0.0
RETURN
**x DETERMINES METHOD OF REPRESENTING CAMBER,

40 PRINT *,"CAMBER IS ENTERED IN 7-CHNRD 0OR LINEAR MEASURE."
PRINT #*,%D0 YOU WANT CAMBER IN Y-CHNORDO"
CALL YESNOF(ICMB)

IFCICMB.GT.0)G0 TO 12
CALL WNGCMB2(NAP,CAMBI,CAMBO)
RETURN
12 PRINT *,"INPUT CAMBER DATA BELOW."
% ENTERS PANEL CAMBER IN %-CHORD.
PRINT *,M"INPUT PERCENT CHORD < 0.0 TN STQP"™
30 NAP=NAP+]
% ENTERS DATA FOR ROOT ANC TIP OF PANEL.

VORTASB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTASB

VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTASB
VORTASR
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAR
VORTAB
VORTAB
VORTAB
VORTAS
VORTASB
VORTASB
VORTASB
VORTAB
VORTASB
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436
437
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440
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445
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447
448
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453
454
455
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457
458
459
460
461
462
463
464
465
466
467
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. PKINT *,"X% CHORD» ROOT CAMBER, £ TTP CAMBER"
1009 READ (1,*)XAF(NAP)»ZC(15NAP)»ZC(2,NAP)
IF(EDOF(1))1009,1010
1010 IF(XAF(NAP).LT.0.0)GO TO 35
GO 70 30
35 NAP=NAP-1
% CALCULATES PARAMETERS TO RELOCATE RNANT 0F
*% PANEL IN VERTICAL DIRECTION.
CAMBI=ZC(1,1)
DO 20 JJ=1,NAP
20 IF(ZC(1,JJ)GT.CAMBI)CAMBIL= ZC(I’JJ)
CAMBI=CAMBI*,01
: GO TO 33
C ** GETS CAMBER DATA IN LINEAR MEASURE,
10 IF(ICMB.GT.0)GO TO 11
CALL WNGCMB2(NAP»CAMBI,CAMBO)
RETURN
C *% GETS DATA FCR PANEL TIP ONLY.
All PRINT %, "PERCENT CHORD AND ROOT CAMRER WILL BE DISPLAYED,"
PRINT *,"FOR THE CURRENT PANEL."
IANS(1)=1000
DO 156 J=1,sNAP
CZC(1,J)=ZC(25J)
"WRITE 200sXAF(J)»2ZC(1sJ)
1011 READ (1s*)2C(25J)
IF(EOF(1))1011,150
150 CONTINUE
200 FORMAT("INPUT TIP CAMBER 2 7 CHORN=n,F£8,3,
in ROOT CAMBER="F7,3," Z2")

OO

C *% RELOCATES PANEL TIP IN VERTICAL DIRCCTION.

CAMB1=0.0 :

33 CAMBO=IC(2s1)
DO 21 JJ=1,NAP '

21 IF(ZC(25JJ).GT.CAMBO)ICAMBO=ZC(25J))
CAMBO=CAMBC*.01

VORTAB

VORTAB
VORTAB
VORTAB
VORTAB

VORTAB

VORTAB
VORTAB
VORTAB

VORTAR .

VORTAB
VORT 4B
VORTASB
VORTAB
VORTAB
VORTASB
VORTASB

VORTAB
VORTAB

VORTAB
VORTAB

VORTAR

VORTAB
VORTAB

VORTAB -
" VORTASB

VORTAB
VORTAB
VORTAB
VORTAB

~ VORTAB

VORTASB

VORTAB
VORTAB

VORTAB
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473
474
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Rt TURN
END

SUBROUTINE WNGCMB2 (NAP,CAMBI,CAMBN)
C ** ALLOWS WINGS TO HAVE CAMBER, INPUT TN LINEAR DIMENSIONS.
COMMON /ZXPR/ ZC(2515C) s XAF(150), PHT(9),R0O(9)
ITEST=-1
IF(NAP.EQ.0)GO TO 5
ITEST=1
60 TO 10
C %% GETS PANEL ROGT DATA.
5 PRINT #,"INPUT CAMBER DATA BELNW"™ _
PRINT #,"T0 STOP INPUT DISTANCF FROM LEADING EDGE < 0.0"
30 NAP=NAP+1 :
PRINT *,"ENTER DIST. FROM LEAD. EDGF, AND RCOT CAMBER,"™
1012 READ (1,%)XAF(NAP)sZC(1»NAP)
IF(EOF(1))101251013
1013 IF(XAF(NAP).LT.0.0)60 10 35
6C TO 30
35 NAP=NAP-1
C ** RELOCATES ROOT VERTICALLY.
CAMBI=2C(1,1)
DO 11 JJ=25NAP
11 IF(ZC(1sJJ)eGT.CAMBI)CAMBI=ZC (154J)
CAMBI=CAMBI/XAF (NAP)
C %% PUTS ROOT DATA IN %-CHORD.
RCORDIN=1004/XAF (NAP)
DO 12 JJ=1,NAP
XAF(JJ)=XAF (JJ)*RCORDIN
12 ZC(1sJJ)=ZC(1s JJI*RCORDLN
C *%* GETS PANEL TIP DATA.
10 DO 15 JJ=1sNAP
PRINT *,"STATION NUMBER ",JJ

VORTAR
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VORTAB
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PRINT *,"ENTER DIST. FRGM LEAD. FDGF £ TIP CAMBER."
READ (1,*)XAF(JJ)»2C(25JJ) '
IF(EQF(1))1014,15

CONTINUE

IF(ITEST.GT.0)CAMBI=0.C

** RELOCATES PANEL TIP VERTICALLY.

33

CAMBO=ZC(2,1)

#% PUTS DATA IN Z%Z-CHORD.

,16

17

D0 16 JKk=2,NAP
IF(ZC(25JK)«GT.CAMBOICAMBO=2C (2, JK)
CAMBO=CAMBO/XAF (NAP)
RCURD2N=100+/XAF (NAP)

DO 17 JK=1,sNAP
IC(2,JK)=ZC{25JK)*RCORD2N

RETURN

END

SUBROUTINE YESNOF(WHERE)

*% ALLOWS A QUESTIOUN TG BE ANSWERED WITH YES 0OR NO»
*% OR, TRUE OR FALSEs CR ANYTHING LFSS THFN 16 CHARACTERS
#% THAT STARTS WITH Y»TsN» OR F.

INTEGER WHERE

DIMENSION ANSER(15)

PRINT *,"ENTER Y OR T FOR YES», 0OR N OR F FOR NOW
READ (1s1) ANSER :
IF(EOF(1))5510

CALL LINEF

GO TO 4

FORMATI(154A1)

ANS=ANSER(1)

IF (ANS.EQ.1HT)GO TO 2

IF(ANS.EQ.1HY)GG TC 2

IF(ANS.EQ.1HNIGO TO 3

VORTAB
VORTAB

- VORTAB

VORTAB

.VORTAB

VORTAB
VORTAB
VORTAB

VORTAB

VORTAB
VORTAR
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAR

VORTAR

VORTAB
VORTAB
VORTAB
VORTAB
VORTAR
VORTAR

VORTAB
VORTAB

VORTAB

VORTAB’

VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
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557
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565
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568
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IF(ANS.EQ.IHF)GO TO 3 |
PRINT *,"RE-ENTER YOUR ANSWER LEFT JUSTTETED."
GO TO 4
C ** YES
2 WHERE=1
RETURN
C *% NO
'3 WHERE=-1
RETURN
END

SUBROUTINE VTAIL
C **x GENERATES VERTICAL FLAT PANELS.

COMMON /FUSS/XO:YO:FSCDRD;FSLDPFpBFUS;NPANS)FSCALE
DIMENSION SIDEV(2)

DIMENSION AO(3):A2(2):TUP(5);AI(?);Alq(?)

REAL NVOR

DATA SPC»AINC1»AINC2,ITSsNAP,IQUANT, ISYNT,NPP/3%(Q, 0s5*0/
DATA PDL/0.0O/

OATA TOP/10HA POINT FO,10HR SPANWISF»IOH‘LOCATION
1,10H(FROM THE »10HTOP VIEW) /

DATA SIDEV/1CH(FROM THE ,10HSIDF VIFW)/

DATA AO/LOHBOTTOM LEA»10HDING PNINT,»1H /

DATA AL/10HBOTTOM TRA,1QHILING POIN, 24T 7

DATA A1B/1CHTOP TRAILI»9HNG POINT /

DATA A2/10HTOP LEADIN,10HG POINT /

C **% ASKS IF VERTICAL PANELS ARE DESIPED.

CALL NEWPAG
CALL ANMODE
PRINT *,"DO YOU WANT VERTICLE PANELS™
CALL YESNOF(ISLT)
IFCISLT.LT.0)RETURN
110 CALL LINFEED(4)

VORTAR
VORTAR
VORTAB
VORTAR
VORTAR

VORTABR

VORTAB
VORTASB
VORTAB
VORTAB
VORTAB

VORTASB
VORTAB
VORTAB
VORTAB
VORTAB

VORTAB

VORTAB
VORTAB
VORTASB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTASB
VORTAR
VORTAR
VORTAB
VORTAB

- VORTAB
VORTAR:

VORTAB

569
570
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575
576
577
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584
585
586
587
588
589
590
591
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593
594
595
596
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599
600

601
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GETS BOTTOM LEADING POINT.

16 CALL AQUTST(21,A0)

* %

kXK

o

%

* %

CALL AQUTST(20,SIDEV)

CALL RONEPNT(X1,71)

CALL LOCATES{(X1l»Z1)

CALL NEWLINZ

GETS THE BOTTOUM TRAILING POINT.
CALL AOUTST(22,A1)

CALL AQUTST(20,SIDEV)

"CALL RONEPNT(X2,12)

CALL LOCATES(X2,22)
CORD1=SQRT((X1=X2)*%2+(Z1-72)%*2)
CALL NEWLINZ

GETS TOP LEADING POINT.

CALL AQBUTST(l85A2)

CALL AQUTST(20sSIDEV)

CALL RONEPNT(X3,23)

CALL LOCATES(X3,23)

CALL NEWLINZ2
GETS TOP TRAILING PCINT,

CALL AQUTST(19,Al1B)

CALL AQUTST(20,SIDEV)

CALL RONEPNT(X4,24)

CALL LOCATES(X4,24)
CORD23SQRT((X3~X4)*%2+(Z23-724)%*2)
CALL NEWLINZ2 )

LOCATES PANEL IN SPANWISE DIRECTINN,

CALL ADUTST(50,TOP)
CALL RONEPNT(AX,AY)

_ CALL LOCATE(AX,AY)
C Y1=AY

IF(ABS(Y1l)elLTe4.0)Y1=0.0

GETS THE NUMBER UF SPANWISE AND CHOPDWISE VORTICES.
CALL NEWLINZ

CALL ANMODE

VDORTAB
VORTAB
VORTAB
VORTAB
VORTAB

VORTAB

VORTAB
VORTAB
VORTAB

VORTAB

VORTAB
VORTAB
VORTAB
VORTAR
VORTAB
VORTAB
VORTAB
VORTAB
VORTAR
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAR
VORTAS
VORTAB
VORTAB
VORTAR
VORTAR
VORTAB
VAR TAR
VORTAB
VORTAR

602
603
604
605

- 606

607.
08
609
610
611
612
613
614
615
616
617
618
619
620
621
622

€23

624
625
626
627

628

629
630
631
632
633
634
635
636
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1017
1018

1019
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PRINT *,"NUMBER OF SPANWISE VORTICFS (NVOR)®
READ (1,*%)NVOR :
IF(EDF(1))101651017

PRINT *,"NUMBER OF STREAMWISE VORTICES {(RNCVI"
READ (1,%)RNCV

[F(EOF(1))1018,1019

CALL LINFEED(6)

C ** ALLOWS THE PANEL TO BE ABORTED.

PRINT *,"D0 YOU WANT THE PREVIOUS PANEL™
CALL YESNGF (NO)

IF(ND)11,21521

AX=X1

AX2=X3

AY=AY2=Y1

AZ=71

AZ2=73

ACD=CORD1

ACD2=CORD2

CALL RESCALE(AX,AYsAZyACDsAX25AY25A225ACD?504051)

C *#% WRITES THE PANEL DATA ON DISC.

100
101
102

11

WRITE(3,100)AXsAYsAZ,ACD
WRITE(3,100)AX2,AY2»AZ2,ACD2
WRITE(3,101)INVORSRNCV,SPC,sPDL
WRITE(3,102)AINC1l,AINCZ2,ITS,»NAP, TQUANT,ISYNT,NPP
NPANS=NPANS +1

FORMAT(4F1043,10X, "VERTICAL PANEL"™)
FORMAT(4F10.0510Xs "NVORSRNCV,SPCsPOL"™)
FURMAT(2F10.251258X21253(9X51I1)) ’

CALL NEWLINZ

C ** ALLOWS THE USER TO ADD ANOTHER PANEL TF DESIRED.

PRINT *,"D0 YOU WANT ANOTHER VFRTICAL PANEL"
CALL YESNOF(ISLT)

IF(ISLT.LTCOIRETURN

CALL SYSTEM(Q,n n)

CALL NEWPAG

VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB

VORTAB
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VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAR
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VORTAR
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VORTAR
VORTAB

-VORTAB
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60 T0 16 - e
END

"SUBROUTINE NACELLE
C ** CALCULATES DATA FOR NACELLE PANFLS. _
COMMON /FUSS/X05»Y0sFSCORDsFSLCPF,BFUS,NPANS,FSCALE
" COMMON /ZXPR/ ZC(Z,ISC),XAF(ISO),PHI(9),90(9)
REAL NVUR
DIMENSION FTP(2),PHIZ2(9)
DATA SPCsAINC1,AINC2sITS»IQUANTsISYNT,NPP/3%0,0,3%0,51/
DATA PHI2/-90405-4540504054540590405135.05,180405225.05270.0/
, DATA FTP/1CHTOP NACELLjs8HE" PUINT /
C ** REINITIALIZES PHI ARAY.
DO 1 J=1,9
1 PHI(J)=PHIZ2(J)
C *% ASKS IF NACELLES ARE DESIRED.
" NLINZ=S%
 CALL NEWPAG
CALL ANMODE
PRINT *,%DC YOU WANT NACELLES™
CALL YESNOF(ISLT)
- IF(ISLT.LT.O)RETURN
".C *#% FRONT TWO NACELLE POINTS.
50 PRINT 104
CALL SYSTEM(O,m n)
CALL LINFEED(NLINZ)
CALL RONEPNT(X1lsY1)
CALL LOCATE(X1,Y1)
~ PRINT 105
CALL SYSTEM(QO," n)
CALL NEWLINZ
CALL RUNEPNT(X»Y)
CALL. LOCATE(X,Y)

65

VORTAB

VORTAB
VORTAB

VORTAB

.VORTAB

VORTAB

- VORTAB
‘VORTAB

VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAS
VORTAB

VORTASB"
VORTAB

VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB

~ VORTAB

VORTAB

VORTAB
VORTAB
VORTAR’

VORTASB
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685
686
687
688 -
689
690
691 .
692
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- 695
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700
701
702
703
70%
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ResABS({Y1l-Y)*.5
YCENTER=(Y+YL)*,5
[F(ABS(YCENTER) «LT«%+.)YCENTER=0,.0
NAP=]
IC(251)=R*R
XAF(1)=2C(1»1)=0.0
CALL NEWLINZ
C *x INSTRUCTIONS ARE DISPLAYED.
" CALL ANMODE : :
PRINT *,mENTER BOOY POINTS ALUNG ONE SIDE (EXCLUDING FRONT™
PRINT *,v"POINTS). PROGRESSING FROM FRNANT TO REAR AFTER THE"

PRINT #*,"LAST POINT HAS BEEN PROCFSSED FNTER Q FOLLOWED BY"™

PRINT #*,"A CARRIAGE RETURN."™ .~
CALL SYSTEM(O," W) :
CALL LINFEED(3) .
K ** BODY PUINTS READ FROM TABLET.;
. 9 CALL TABARM(O)
. CALL GETPNT(I»IX,IY)
X=FELOATC(IX)
Y=FLOAT(IY)
IF(I1.EQ.81)G0 TO 11
IF(I.GT.31)60 TO 9
IF(XeEQe0e0sAsY.EQ.0.0)GO TO 9
CALL LOCATE(X»Y)
NAP=NAP+1
R2=Y=YCENTER
ZC(2sNAP) = (R2%R2)
XAF(NAP) =X~-X1
GO TO 9

11 CALL TABOFE

CORD1=XAF (NAP).
RCEP1=100.C/CORD1
DO 14 J=2,NAP.
ZC(1,4)=0.0
14 XAF(J)= XAF(J)*RCEPI

VORTAB

" VORTAB

VORTAB
VORTAB

VORTABR .

VORTAR
VORTAR
VORTAB
VORTAB
VORTAB
VORTAR
VORTAB

"VORTAB

VORTAB

-VORTAB

VORTAB

VORTAB

VORTAB
VORTAB

. VORTAB
VORTAB

VORTAB
VORTASB
VORTASB

" VORTASB

VORTAB

"VORTAB

VORTAB

VORTAB

VORTAB
VORTAR

“VDRTAB

VORTAB
VORTAB
VORTAB

705
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709
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713
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716
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726
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728
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730
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732
733

734

735
736
737
738

739
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PDL=9G9,

C %% TOP OF NACELLE IS LCCATED VEKRTICALLY.

4
5

CALL FRNTLOC(Z,FTP,»18)
CALL NEWLIN

CALL ANMODE

CALL SHIFT(NAP)
12=7-2.,0%R0O(1)
NVOR=8.0
IF(YCENTER)S5»455
NVOR=4,0
NVOR1=INT(NVOR)+1
IF(NVOR.EQ.B)Z= =72

C ** NUMBER OF STREAMWISE VORTICES IS DETFRMINED.,

30

PRINT 106
READ(1,*)RNCV
IF(EOF(1))30,31

C ** ALLOWS PANELS TO BE ABCKRTED.

31

20

PRINT *,"DC YOU WANT THE PREVIOUS PANEL"
CALL YESNOF(NO)

IF({N0)99,20,20

NPANS =NPANS +1

AX=AX2=X1

AY=AY2=sYCENTER

Al=12

AZ2=1

ACD=ACDZ2= CORD1

CALL RESCALE(AXsAYsAZsACDs»AX25AY2,A72,AC02,999,0,NVOR])

C ** WRITES PANEL DATA ON DISC.

WRITE(3,100)AXsAYsAZ5ACD
WRITE(3,100)AX25AY2,AZ25ACD2
WRITE(3»101)INVURSRNCVsSPC»POL
WRITE(35102)(PHI(J),ROCJ)»JI=1,NVAPT)
WRITE(3’103)AINC1’AINCZ,ITS,NAP.TQUANT'ISYNT sNPP
IF(NAP.LEL2)G0 TD 99 °

WRITE(3,102) (XAF(J)sJ=lsNAP)

VORTAB
VORTAB
VORTAR
VORTAR
VORTAB
VORTAB
VORTAB
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VORTAB "
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VORTAB
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WRITE(3,102)(2C{1sJ)sJ=1sNAP)
WRITE(35102)(2C(25J)sJ=1sNAP)
*% ALLOWS ADDITIGNAL NACELLE PANELS TO BRE FENTFRED.
99 PRINT #,%IS ANOTHER NACELLE DESTRED®™
CALL YESNOF(ISLT)
IFCISLTLLELOIRETURN
CALL NEWPAG
NLINZ=?2
CALL ANMODE
GO T0 50
100 FORMAT(4F1043510Xs "NACELLE PANEL™)
101 FORMAT(4F10.05,10Xs "NVORSRNCVsSPCPNL ")
102 FORMAT(8F1C.4)
103 FORMAT(2F1042512s8X51253(9X,11))
104 FORMAT(" FROM THE TCP VIEWM,//»
1" INNER OR OUTER FRONT NACELLE POINTW)
105 FORMAT(//»"™ REMAINING FRONT NACFLLF POINT!™)
106 FORMAT(/,"NUMBER DF CHORDWISE VRNRTTCES (RNCV)™)
END

SUBROUTINE SHIET(NAP)

#+ LOCATES NACELLES IN THE VERTICAL DTRECTION.
COMMON /2ZXPR/ 2C(25150)sXAF(150)PHT{9),RN(9)
TEST=2C(251)

DD 10 I=2,NAP

10 IF(ZC(2,1)«GT TESTITEST=2C(2,51)

R=SQRT(TEST) -
DO 11 J=1,9

11 ROCJ) =R

. REFAREA=TEST*.01
DO 12 J=1,NAP

112 2C(2,0)=2C(25J) /REFAREA
RETURN

VORTARB
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VORTAB
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END

SUBRQUTINE FUSLAGE(YLOC)
C **% THIS GENERATES THE FUSELAGE PANFLS.
COMMON /FUSS/X0»YO»FSCORDs FSLUPE, RFIIS,NPANS,FSCALE
CUMMUN /FUSS2/RNOTsNAP '
COMMON /ZXPR/ 2C(25150)sXAF(150)5PHT(9),RN(9)
COMMON /2SEA/ 2C2(2550)sXAF2(50)
REAL NVOR,»KORD
DIMENSION PHI2(9)
DATA SPCrAINCLsAINC2sITS» TQUANTs TSYNT4NPP/3%0,05~15050,1/
DATA PHIZ2/-90.05-45.050.0545.099N0.0+¢135,05,18040»5225.05270.,0/

' C %% GETS NOSE PUINT FROM TOP VIEW.

€9

50 PRINT *,"ENTER NOSE POINT FROM TOP VIFW"
CALL SYSTEM(Qs™ M)
CALL LINFEED(4)
CALL RONEPNT(ANYX,YLOC)
CALL LOCATE (ANYX,YLOC)
IF(YLOC.LT.3.0)YLOC=0.0
YLOC=ABS (YLGC)
CALL NEWPAG
NO=1
CALL LINFEED(2)
PDL2=999.
C *#*% INITIALIZES PHI ARRAY,
DO 1 J=1,9
1 PHI(J)=PHI2(J)
C ** INSTRUCTIONS ARE TO BE PRINTED.
NLINES=6
CALL ANMODE
" PRINT 321 |
321 FORMAT(" TC MAKE A FUSELAGE BODY ENTER POINTS FROM THE SIDE™,
1% YIEW. THE NGSE POINT IS FIRST. THE NEXT POINTS ARE "
JWENTERED IN",/," PAIRS, THE FIRST FRAM THE TOP OF THE FUSELAGE"™

VORTAB

VORTAB

VORTASB
VORTAB
VORTAB
VORTAB

VORTAB -

VORTAB
VORTAB
VORTAB
VORTAR
VORTAR

. VORTAB
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VORTASB
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VORTAB
VORTAB
VORTAB
VORTAB
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"VORTAB

VORTAB
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VORTASB
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31, THE SECCND FROM THE BOTTOM DIRFCTLY RFLOW THE FIRST."s/,

4" THE LAST TWG COME FROM THE END NF THE FUSELAGE,
5" THESE TWO ENTER Q TO END'",//»" NNSE POTNT™)

C ** GETS NOSE PCINT.
41 CALL SYSTEM(Q,n u)

CALL LINFEED(NLINES)
CALL RONEPNT(X1»Z1)
CALL LOCATES(X1,11)
IF(ABS(Z1).LT.3.0)21=C.0
ZL0C=21
IF(ABS(X1)eLT43.C)X1=C.C
XAFl=X1

XAF(1)=0.0

ZIC(151)=0.0

1C(251)=0.0

NAP=1

C *% GETS BODY PCINTS.
90 PRINT *," TOP POINT®

209

CALL SYSTEM(O," ")
CALL NEWLIN

CALL TABARMI(O)

CALL GETPNT(I»IX»IZ)
X=FLOAT(IX)
I=FLOAT(IZ)
IF(I.EQ.81)G0 TO 11
IF(I.6T.31)G0 TO 9
CALL LOCATES(X»2Z)
PRINT *," BOTTOM POINT"™
CALL SYSTEM(O," ")
CALL NEWLIN

CALL TABARM(Q)

CALL GETPNT(1,1IX2,1Z2)
IF(I.EQ.B81)6GU TO 11
IF(I.GT.31)6G0 TO 2C9
X2=FLOAT(IX2)
L2=FLUAT(IZ2)

AFTER"

VORTASB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTASB
VORTAB
VORTAB
VORTAB

"VORTASB
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VORTAB
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CALL LOUCATES(X2522)
NAP=NAP+1
XAF (NAP) = X-XAF1 ,
IC(2,NAP)=((Z =22)%.,5)%%2
ZC(1sNAP)=(Z +Z2)%.5-ZL0C
GO TO 90
11 CALL TABODFF
CALL NEWLIN2
CALL ANMDDE
C %% ALLOWS DATA TO BE RE-ENTERED IF AN ERRNR HAS REEN MADE.
PRINT #,MDU YOU WANT TOU RE-ENTFP THIS DATAM
CALL YESNOF(LBODY)
IF(LBODY.LT.0)GO TG 40
PRINT %, "RE-ENTER FUSELAGE DATA.
CALL NEWLIN
GO TO 50
40 I12=INT(e5%NAP)+1
C **% DATA IS PUT IN TERMS GF %=-CHORD.
CORD1=XAF (NAP)
CRONRM=100.0/CURDL
RNOT=SQRT(ZC(2,12))
RNORM=100.C/ZC(2512)
D0 12 J=1,NAP
ZC(1,J)=ZC (1, J)*CRDNRM
XAF(J)=XAF (J)*CRDNRM
12 ZC(254)=ZC(25J) *RNCRM
C ** RADII OF FUSELAGE ARE DETERMINED.
D0 13 J=1,9
13 RO(J)=RNOT
PDL=999.
1221==-RNOT
NVOR=8,0
IF(YLOC)55455
4 NVOR=4 _
2=22+2.0%RNOT
5 NVOR1=1+INT(NVOR)
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IF(NVOR.EQ.8)Z=72
C ** FUSELAGE CAMBER CAN BE ADDED HERF.
CALL RELOCAT(YLOC,ZLGC,CORDL,yX1)
12=72+71L0C
2=7+7L0C
C *% ASKS FOR NUMBER OF FUSELAGE PANFLS.
55 PRINT *,"NUMBER OF FUSELAGE PANELS"™
56 READ(1,*)NUM
' IF(EOF(1))58,57
58 CALL LINEF
GO TO 56 .
57 IF(NUMGT.0.ANUM.LT«5)G0 TO 10

- Continued

PRINT #*,UYRE-ENTER YOUR NUMBER RFTWFEN 0O AND 5"

CALL LINFEED(3)
GO TO 55

C **% ALLOWS MULTIPLE FUSELAGE PANELS.

10 IF(NO.EQ.1)NPANS=NPANS+NUM
XAF2(1)=XAF (1)
ZC2(1,1)=7C(1,1)
IC2(25,1)=2C(251)

ANDT‘0.0
NO=1
JTWO=1
NLINZZ=7

C *% LOOP TOU MAKE MULTIPLE FUSELAGE PANFLS.

DD 30 IMP=1,NUM
54 JNOT=JTWO
IF(IMP,EQ.NUM)GO TU 22
PRINT 104,IMP
104 FORMAT(" ENTER BREAK POINT FOR PANFEL #
1" ,(FROM THE TCP VIEWI™)
CALL SYSTEM(O," ")
CALL LINFEEDU(NLINZZ)
NLINZZ=8
CALL RONEPNT(AX»AZ)
CALL LOCATES(AX»AZ)

",11,

VORTAB
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VORTAR
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949
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APPENDIX B. - Continued

AX=AX=XAF1
G0 TO 23
22 AX=XAF (NAP)*CORD1%.01
JTWO=NAP
23 KORD=AX-ANOT
IF(IMP.EQ.1)G0 TQ 36
C *% FIRST POINT OF PANEL IS DETERMINED.
2C2(151)=2ZC2(1» NAP1)}*0LDCORD/KORN
IC2(251)=2C2(2sNAPL)
XAF2(1)20.0
36 X11=ANOT
- OLDCOKD=KORD
SAFANOT=ANOT
SAFJTWO=JTWO
ANGT=AX
¢ #% NUMBER OF CHORDWISE VORTICES IS DFTFRMINFD.
[F(IMP.NE.NUMIPRINT 105
105 FORMAT(/)
PRINT %»"NUMBER UF CHORDWISE VAPTICTES (RNCVI®
PRINT *»"FOR PANEL NUMBER ", LMP
28 READ(1,*)KNCV
IF(EQF(1)160529
60 CALL LINEF
~GU TO 28
29 PCURD>100.*AX/CORD1
IF (IMP.EQ.NUMIGO TC 26
00 31 J=JNOT,NAP
3] IF(XAF(J)+GT.PCORD)IGO TO 32
32 JTWO=J
C #% DATA AT PANEL JOINING PUINTS ARF CALCULATED.
NAPP=JTWO=-JNOT+2
IF(IMP.EQ.1INAPP=JTWC
RATIO®(PCORD-XAF(J=1))/{XAF{J)=XAF(J=1))
ZC2(1,NAPP) =RATIO*(ZC(15,J)=ZC{15=1))+2C(1,J-1)
7C2(2,NAPP) =RATIO* (SORT(ZC (2, J))=SORT(76(2,J-1)))+SORT(2C(2,J-1))
IC2(2sNAPP)=IC2 (25 NAPP)#%2
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VORTAB
VORTAS
VORTAB
VORTAB
VORTAB
VORTAB
VORTAR
VORTAB
VORTAB
VORTAR
VORTAB
VORTAB
VORTAB
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VORTAB
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VORTAB
VORTAR
VORTAB
VORTAB
VORTAB
VORTAR
VORTAB

VORTAB

VORTAB
VORTAB
VORTAR
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VORTASB
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VORTAR
VORTAR
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955
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974
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984
985
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APPENDIX B. - Continued

XAF2 (NAPP)=PCORD : T VORTAB 986

G0 TCU 27 : VORTAR 987
C **% CALCULATES THE PARAMETEKS TQ MUDIFY DATA FNR THE VORTAB 988
C **%* APPROPRIATE PANELS. VORTAB 989
26 NAPP=JTWO-JNOT+2 VNRTAR 990

, IF(NUMJEQ.1)INAPP=NAP VORTAB 991
27 ZC1FUG=CORD1/KORD : VORTAB 992
XAFFUG1=2C1lFUG . VORTAB 993
XAFFUG2=~100.*X11/KO0OKRD : VORYAB 994
IF(IMP.EQ.1)XAFFUG220.0 . - VORTAB 995
IF(IMP.tQ.NUM)IGD TU 37 S : VORTABR 996
IC2(1sNAPP)Y*ZC2 (1o NAPP)I*ZC1FUG - VORTAB 997

" XAF2 (NAPP )= XAF2 (NAPP)*XAFFUGL+XAFFUG? VORTAB 998

37 JNO=JNOT-1 VORTAB 999
JIWwsyTwW0-1 ' VORTAB 1000
NAPLaNAPP VORTAB 1001
IF(IMP.EQ.NUM)JTW=JTWC , ~ VORTAB 1002
IF(IMP.GT1)INO=INC-1 VORTAB 1003
IFINAPPEQe2.As IMP.LT«NUMIGD 10 3373 VORTAR 1004

C %% MODIFIES DATA FOR THE APPROPRIATF PANEL AND WRITES IT _VORTAB 1005
C **% ON DISC. . : VORTAS 1006
DO 33 JINC=JNOT,JTW VORTABR 1007
JFUG=JINC=-JND VORTAB 1008
IC2(1,JFUG)=ZC(1,JINCI*ZC1FUG ~ VNRTAB 1009
IC2(25JFUG)=ZC(25JINC) VORTASB 1010

33 XAF2(JFUG)=XAF(JINC)*XAFFUGL+XAFFUG? VORTAR 1011

© 333 CCONTINUE VORTAB 1012
C *+ ALLOWS A PANEL TO Bt ABUGRTED. VORTAB 1013
PRINT *,"D0 YOU WANT THE PREVINIS PANFL" VORTAB 1014

CALL YESNOF(NO) ' ' VORTAB 1015
IF(NO)H52,20520 VORTAR 1016

20 IF(NAPl.FQ«2)CALL NAPE2(NAPL) VORTAB 1017

‘C *#% VARIABLES ARE PREPARED FOR RE-SCALING, ' VORTAR 1018
AX=AX2=X11+#XAFLl" VORYAR. 1019
AYsAY2=YLOC VNRTAB 1020

AZ=22 : _ , VNRTAB 1021



69

APPENDIX B. - Continued

Al2=/

ACD=ACD2=KORD

CALL RESCALEC(AX»AY,AZsACD,»AX25AY?,A72,ACD2,PDL2,NVORY)
POL2=0.0

C *#% WRITES PANEL DATA ON DISC

552

30
100
101
102
103

WRITE(3,100)AXsAY»AZ,ACD
WRITE(3,100)AX2,AY2,AZ2,ACD2
WRITE(3, 101 )INVOR,RNCV,SPC,PLL

"WRITE(3,102)(PHI(J)SRC(J)»I=1,NVORY)

WRITE (3, 103)AINCL,AINC2, ITS,NAP1, TOIANT, TSYNT,NPP
WRITE(3,102)(XAF2(J)sJml,NAPL)
WRITE(3,102)(2C2(1,J)5J=1,NAPL)
WRITE(3,102)(2C2(25J)sJ=15NAP1)

6O TO 30

JTWO=SAF JTWD

ZC2(15NAP1)=2C2(1,s1)
2C2(25NAPL)=ZC2(251)

ANOT=SAFANOT

GO TO 54

CONTINUE '
FORMAT(4F10.3,10X, "FUSELAGE PANEL™)
FORMAT(4F10.3510X, "NVORsRNCV,SPC,PDL™)
FCRMAT(8F10.4)
FORMAT(2F1042,1258X5125,3(9X5 1))
IF(YLCC.NE.O)RETURN

PRINT *#,"IS ANUTHER FUSELAGE RFOUIRFDM
CALL YESNOF (INOTHER)

CALL SYSTEM(0," ™)

CALL NEWPAG

CALL ANMODE

IF (INUTHER.LT.O)RETURN

NO=1

G0 TO 50

END

VORTAR
VORTAR
VORTAB
VORTAB
VORTASR
VORTAB

" VORTAB
" VORTAB

VARTAR

. VORTAB

VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTASB
VORTAB
VORTAB
VORTAB

‘'VORTAB

VORTAR
VORTAB
VORTAB
VORTAB
VORTAR
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VNRTARB
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VORTAB

VORTAR
VORTAB
VORTAB
VORTAB
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1047
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1049
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1051
1052
1053
1054
1055
1056
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APPENDIX B. - Continued

SUBROUTINE NAPEZ(NAP1)

C *% CHANGES UNE SEGMENT PANELS INTO TWO SEGMFENT PANELS.

COMMON /2SEA/ 2C2(2550)sXAF2(50)
NAP1=3

XAF2(2)1=50.0

XAF2(3)=1CC.C"
1C2(153)=2C2(152)
1C2(253)=2C2(252)
2021152)=(2C2(153)+2C2(1,1))%.,5
S1=SQKkT(ZC2(253))
S2=SQRT(ZC2(2,1))
ZC2(252)=((S51+45S2)%.5)*%2

RETURN

END

SUBROUTINE RELOCAT(YLCCsZLOCsFSCORN,XSTART)
C *% ALLOWS WINGS TO BE ATTACHED TO THE FUSELAGF.
COMMUN /7ZXPK/Z ZC(25150)sXAF(150)sPHTI(9)sRO(9)
COMMON /FUSS2/RNOTsNAP '
CSOMMON ZAING/ AWX(3)5AAY(3)5AdT(31,41)2
JIMENSION TEST(3)
DATA FIE/3.13159/
IF(MODE.EQ.-1)RETURN
#% [ OCATES THE STARTING POINT OF THF WING WITH
k% RESPECT TO THE FUSELAGE.
© IWWW=l
IFIYLOC.EQ.C)GD TO 1
IwwweZ
1 WX=AWX({IWWW)=XSTART
WY=AWY(IWWW)
WZEAWZ(1WWW)
AWZ(3)=WZ
PCORD=(100.,0%WX)/FSCCRD
WY=ABS(WY-YLOC)

VORTAR
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAR
VORTAB
VORTAB
VORTAR
VORTAB
VORTAB
VORTAB

VORTAB

VORTAB

VORTAB
VORTASB
VITA3
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VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAR
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VORTAR
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1059
1060
1061
1062
1063
1064
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1072
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1074
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1277
1078
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1085
1086
1087
1088
1089
1030
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APPENDIX . B. ~ Continued

IF(YLOC.GT.0)AWY(3)=YLUC+WY

C %% DETERMINES WHICH %Z-CHOKD STATIONS STARTING PCOINT OF

C *% WING IS BETWEEN.,

DO 2 J=2sNAP
2 IF(XAF(J).GT.PCORD)IGO TO 3
3 RATIO=(PCORD-XAF(J=1))7(XAF(JI=XAF(J-1))
ISHIFT=2C(1sd=-10402C(1,J)=ZC(1sJ=1))*RATIN
D0 10 IJK=1,NAP
10 ZC(151JK)=ZC(1, 1JK)I~ZSHIFT
ZLOC=ZLOC+ZSHIFT*.01*FSCORD
WZ=WZ-ZLOC
RADLI=SQRT(ZC(2sd=1))+(SQRT(ZC(25J))=SART(ZC(2,J~ —1)))%RATIO
RADL=RAD1*.1
RADIUS=RADL*RNOT
C *#+ DISTANCES BETWEEN WING & FUSELAGF SUBPANELS ARE DETERMINED.
11 DO 30 I=1s3
' FI=PLE/1B80.0%PHI(141)
ZTEM=SIN(FI)*RADIUS
YTEM=sCOS (FI)*RADIUS
30 TEST(I)=SQRT((WZ-ZTEM)*#2+(WY-YTEM) %%2)
TESTL=TEST(1)
TEST2=TEST(2)
TEST3=TEST(3)

C %% SUBPANEL BOUNORY CLGSEST TO THE WING IS SELECTED.
IF(TEST1eLToTEST2.A.TESTI.LT.TEST3)GN TN 40
IF(TEST2-TEST3)38538539

38 ITEST=3
GO0 TO 41

39 ITEST=4
GO TO 41

40 ITEST=2

C *% SHIFTS A SUBPANEL BOUNDRY TQ CORRESPOND TN WING ROOT.

41 ROTEST=SURT(WZ*WZ+WY*WY)
RO(ITEST)=ROUTEST2=skOTEST/RADL
PHI(ITEST)sPHIT=ASIN(WZ/RUTEST)*1R0,0/PTF
DELTARO=(ROTEST2-RNUT)

VORTAB
VORTAB
VORTAR
VORTASB
VORTAB

VORTAB

VORTAB
VORTAR
VORTAB
VORTAB
VORTAB
VORTASB
VORTASB
VORTARB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTASB

VORTAB
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VORTAB
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VORTAB
VORTAB
VORTAB
VORTAR
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1123
1124
1125
1126



APPENDIX B. - Continued

~J
N

C *% MAKES SIZE OF SUBPANELS ARROUND FUSFLAGE MORE EQUAL. _VORTAR 1127
IF(ITEST-3)50,51s52 VORTAB 1128

50 PHIINC=(90.0-PHIT) /3.0 VORTAB 1129
DELT=DELTARO/3.0 ' VORTAB 1130
PHI(3)=PHIT+PHIINC ' VORTAR 1131
PHI(4)=PHIT+PHIINC*2.0 , VORTAR 1132
RO(3)=RNOT+DELT*2.0 VORTASB 1133
RO(4)=RNOT+DELT : VORTAB 1134

GO TO 53 VORTAB 113%

51 RO(2)=RU(4)=RNOT+.5%DELTARD VORTAB 1136
PHI(4)=45.0+.5%PHLT VORTAB 1137
PHI(2)®=45.0+.5%PHIT ' "VORTAB 1138

GO TO 53 S VORTAB 1139

52 PHIINC=(90.0+PHIT)/3.C ‘ VORTAB 1140
DELT=DELTARL/3.0 VORTAB 1141
PHI(2)=PHIINC-9C. : VORTABR 1142
PHI(3)=2,0*PHIINC-90, VORTAB 1143
RO(2)=RNOT+DELT VORTAB 1144
RO(3)=RNOT+DELT#2.0C VORTAB 1145

C *+ MAKES THE SECOND HALF OF THE FUSELAGF A MIRROR IMAGE VORTAS 1146
C ** OF THE FIRST HALF. VORTAB 1147
53 PHI(8)=180.0-PHL(2) : , VORTAB 1148
PHI(7)=18C.C~PHI(3) o VORTAB 1149
PHI(6)=180.0~-PHI(4) _ VORTAB 1150
RO(B)=R0O(2) - VORTAB 1151
RO(7)=RO(3) VORTABR 1152
RO(6)=RO(4) VORTAR 1153
RETURN ) VORTAR 1154

END VORTAR 1155

c . ‘ VORTAB 1156
'SUBROUTINE +IRST6(NPAN) VORTAB 1157

C #% THIS GENERATES THE FIRST 6 CARDS NF THF DATA DECK. . VORTAB 1158
INTEGER WHERE VORTAB 1159

DIMENSION TITLE(8),RMACH(7),ALPHA(T) VORTASB 1160
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APPENDIX B. - Continued

C **% A SHORT EXPLANATION OF THE CARD NUMRERS,

PRINT #,"THE CARD NUMBERS CORRFSPOND TN THE CARD NUMBERS®
PRINT *, "AS GIVEN IN THE DOCUMENT FNR THF VCORLAX PROGRAM, "

C «* CARD NUMBER 1

71
200
201

42
100

72

10
202
203

11

12
204
205

13
14

206

207

PRINT #*,"ENTER THE DATA FOR CARD NUMRER 1."

PRINT #*,M"ENTER TITLE FOR THE ATIRPCRAFT CANFTGURATION®
READ 100, TITLE

[IF(EOF(1))200,201

CALL PRINTC(1l,WHERL)

IF(WHERE) 42,542, 71

WRITE(75,100)TITLE

FORMAT(B8A10)

- %% CARD NUMBER 2

PRINT *,"ENTER THE DATA FOR CARD NUMRER 2,W

PRINT *,"METHOD GF SULVING THE SYSTEM 0OF FQUATIONS RELATING"
PRINT *,"BCUNDRY CCNDITIONS TO VARTICITY STRENGTH (ISOLVE)®
PRINT *5"0 FOR GAUSS—SEIDEL™ .
PRINT #,"1 FOR PURCELL'S VECTOR ORTHIGONALIZATION"

READ (1,*)ISCLVE

IF(EDF(1))2025,203

IF (ISOLVE <EQ.C.OR. ISOLVE.EQ.11GN TN 11

G0 TO 10 .

PRINT #,"CHORDWISE SPACING OF VARTICES (LAX)™

PRINT #*,"0 FOR COUSINE LAW SPACINGY

PRINT *,"1 FUR LINEAR SPACING™

READ (1,%)LAX

IF(EGF(1))2045205

1F (LAX.EQ.1.GR.LAX.EQ.0)GO TO 13

60 TO 12

PRINT *»"SPANWISE SPACING OF VOPTTCFS (LAY)®

PRINT *,M0 FOR COSINE LAW SPACING® |

PRINT *,"1 FOR LINEAR SPACING"

READ (1s*)LAY

IF(EOF(1))2065207

IF(LAY.EQ.1.UR.LAY.EQ.0)GD TO 15

GO TO 14
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VORTAB
VORTAR
VORTAR
VORTAB
VORTAR
VORTAB
VORTASB
VORTAR
VORTAB
VORTAB
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VORTYASB
VORTAB

VORTAB

VORTAB
VORTAR
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAS
VAR TAB
Vae TAS
VORTAB
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VORTAS
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1166
1167
1168
1169
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1172
1173
1174
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1176
1177

1178

1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
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1192
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1196
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60

- 208

209

17
210

211
212

213
214

215

216

20

43
101

APPENDIX B. - Continued

REXPAK=0.0

IF(ISOLVELEQ.1)GD 10 17

PRINT #,"INPUT THE OVER-RELAXATINN PARAMETER (REXPAR)Y™
PRINT *,"INPUT 0.0 FUR MACHINE NDETFRMINED OPTIMUM"

PRINT *,"0.0 <= REXPAK < .99

READ (1,%)REXPAR .

[FC(EQF(L1))208,209

IF(REXPARGGE+O0s0AREXPARLLT,.99)0N TN 17

GO T0 60

PRINT *,"HEIGHT ABCVE GROUND (HAG),"

PRINT *,"ENTER G.0 FOR ND GRAOUND FFFECT"

READ (1,*)HAG

IF(EOH(1))210,211

PRINT *,"LUONGITUDINAL VORTEX WAKFE FLATATINN FACTOR (FLOATX)™
READ (1,*)FLOATX

IF(ENF(1))212,213

PRINT *,"LATERAL VOURTEX WAKE FLOTATTAN FACTOR (FLOATY)®
READ (1,*)FLOATY

IF(EOF(1))214,5215

ITRMAX=0

PRINT *,"MAXIMUM NUMBER OF ITERATINNS FNR THE GAUSS-SEIDEL"
PRINT #*,"RELAXATION METHUD (ITRMAX)®

PRINT *,"IF O IS ENTERED DEFAULT 0OF 99 WILL BE USEOD"™

READ (1s*)1TRMAX

IF(ECF(1))216520

CALL PRINTC(2,WHERE)

IF(WHERE)43,43,72
WRITE(75101)ISOLVESLAXsLAY,REXPARSHAGSFLMATX, FLOATY, ITRMAX
FORMAT(1X»11s9Xy 11:9X,Il BX»4F10.3,7X,13)

¥%¥ CARD NUMBER 3

73

50
217

PRINT *,"ENTER THE DATA FOR CARD NUMBRFR 13,

PRINT *,"NUMBER OF MACH NUMBERS Tn 8F ANAlY?FD (NMACH )™
PRINT *,n<a7n

READ (1, %)NMACH

[F(EUF(1))217,218
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APPENDIX B. - Continued

IF(NMACH.GT.7)G0 TO 50
IF(NMACH.ECL.,Q)GO TC 55

DO 51 J=1,NMACH

PRINT #*,9INPUT MACH NUMBER # ", J
READ (1,*)RMACH(J)
IF(EGF(1))300,51

CONTINUE

CALL PRINTC(3,WHERE)

IF(WHERE) 44544573
WRITE(75103)NMACHs (RMACH(J) s J=1s NMACH)
FORMAT(I2s8X,7F10.3)

** CARD NUMBER 4

74

52
219

. 220

45

PRINT #,"ENTER THE DATA FOR CARD MUMBFR 4 ,%
PRINT *, "NUMBER OF ANGLES OF ATTACK (NALPHA)"
PRINT #,n<a 70 : .
READ (1, %)NALPHA

IF(EOF(1))219,220

IF(NALPHAGT.7)G0 T0 52

IF(NALPHA.EQ.O0)GD TO 54

DO 57 J=1,NALPHA

PRINT *,9"INPUT ANGLE # ",J," 1IN NFGREFS®
READ (ls*)ALPHA(J)

IF(EOF(1))301,57

CONTINUE -

CALL PRINTC(4,WHERE)

IF(WHERE)45,45,74
WRITE(75103)NALPHAS (ALPHA(J)» JulsNALPHA)

*% CARD NUMBER 5

75

30

221

222

PRINT *,"ENTER THE DATAlFOR CARD NUMBER 5,%

PRINT *,"ASYMMETRIC FLLIGHT OR CANFIGURATTINN FLAG (LATRAL)™
PRINT *,"Q FCR SYMMETRIC FLIGHT AND CONFTGURATION"
PRINT *,"1 FOR ASYMMETRIC FLIGHT AND/AR CONFIGURATION®

READ (1s*)LATRAL
IF(EOF(1))221,222
IF(LATRALLEQ.Q)GO TO 31
IF(LATRAL.EQ.1)GO TU 31
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31

223

32
224

225

226

227

228

33

34
229
35

46
104

GO TO 30

APPENDIX B:.. - Cantinued

P5I=0.0

-IF(LATRALEQ.O)GD TO 32

PRINT *,"SIDESLIP ANGLE IN DEGRFFS (PST)M™

READ (l,%)PSI

[F(EUF(1))223,32.

PRINT %,"PITCH RATE IN DEGREES/SFCNND (PITCHO)"
READ (l,%)PITCHQ

IF(EQF(1))2245225

ROLLQ=YAWQ=0,0

IF(LATRAL.EQ.0)GO TO 33

PRINT *,"ROLL RATE IN DEGREES/SECOND (ROLLO)M
READ (1s%)RULLQ

IF(EUF(L))2265227 -
PRINT *,"YAW RATE IN DEGREESISFCHNO CYAWQ)w
READ (1,%)YAWQ

IF(EQF(1))228,33

IF(PITCHQ.NF,0)GO TO 34

IF(YAWQ.NE.C)IGO TO 34

IF(ROLLQ.NE.O)GO TC 3¢

VINF=0.0

GO TO 35 :
PRINT #,"REFERENCE FREE STREAM VFLNCITY (V.INF):®
PRINT #,"IF 0.0 IS ENTERED DEFAULT NF 1.0 TS USED"™
READ (1,*)VINF

IFCEUF (L) )229535

CALL PRINTC(5,WHEREY

IF(WHERE) 46,46, 75

WRITE(7»104)LATRALsPSI»PLTCHQ,PNLL D9 YAWOy VINF
FURMAT(lX;Il)SX;bFlO.B)

** CARD NUMBER 6

76

230

231

PRINT *, "ENTER THE DATA FOR CARD NUMBFR 6.

PRINT *,"REFERENCE AREA FOR FQORCF AND MOMENT COEFFIGTIENTS

READ (1,*)SREF
IF(EDBF€1))230,231 o '
PRINT *,“"PITCHING MOMENT COEFFTCTFNT'QFFEWENCF LENGTHY
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1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
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sz kn)

232
233
234

235
236

237
238

239

47

110

APPENDIX B. - Continued

PRINT #%,"USUALLY MEAN AERGOYNAMIC CHARD LENGTH (CBAR)"
READ (1,*)CBAR

IF(EOF(1))232,233

PRINT *,"X-COORDINATE OF MUMENT REFFRRNCF POINT (XRAR)M
READ (1,*)XBAR

IF(EOF(L1))2345235

PRINT *,"Z-CUORDINATE OF MUMENT REFERENCE POINT (ZBAR)"
READ (1,%)ZBAR

IF(EOF(1)1236,237

PRINT #*,"TOTAL WING SPAN IN UNITS NF SREF AND CBAR (WSPAN) ™

READ (1,*)WSPAN

IF(EOF(1))238,239

CALL PRINTC(6,WHERE)

LF(WHERE ) 4T 475,76
WRITE(7»110INPANsSFEF,CBARSXBAR) 7RAPpW§PAN
FORMAT(IZ:BX;5F10 3)

RETURN

END

SUBROUTINE PRINTC(N,WHERE)

** ALLOWS A QUESTION TO BE ANSWEREWVWTTH YFS DR NO»
**% OR, TRUE UR FALSEs, OR ANYTHING LFSS THFN 16 CHARACTERS
** THAT STARTS WITH Y,T,Ns OR F.

—

INTEGER WHERE :

DIMENSION ANSER(15)

PRINT #,"D0 YOU WANT TU RE- ENTFP THF DATA FOR CARD ", N
PRINT *,"ENTER Y CR T FOR YES» 0P N NR F FOR NO,"
READ (151) ANSER ' : :

IF(EOF(1) )45

FORMAT(15A1)

ANS=ANSER (1)

IF(ANS.EQ.1HT)GO TC 2

IF(ANSL.EQ.1HY)IGO TG 2

IF(ANS.EQ.1HN)GO TC 3

VORTAB
VORTAB
VORTAB
VORTAB
VORTAR

- VORTAB

VORTAB
VORTAB
VORTASB

- VORTAB
VORTAB .

VORYAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTASB
VORTAB

VORTAB
VORTASB
VORTASB

VORTAB:

VORTAB
VORTAB

VORTAR

VORTAB
VORTAB
VORTAR
VORTAB
VORTAB
VORTAB
VORTAB
VORTABR

1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323

1324
1325
1326
1327
1328
1329
1330.
1331
1332
1333
1334 .
1335
1336
1337
13138
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APPINDIX B. - Continucd

IFCANSLQLIHEIGD TO 3
PRINT #,"RE~ENTER YUUR ANSWER LFFT JUSTIFTFD."™
GD TOU 4

*% YES

‘2 WHERE=1
RETURN

** NO

-3 WHERE=-1
RETURN.
END

SUBRUUTINE LAST3

k% THIS 1S USED TG GENERATE THE LAST 3 CAQO§ #15 19, 20, & 21.

DIMENSION XS(20) .
INTEGER WHERE
PRINT #*»"THE DATA FOR THE LAST 2 CARNS IS INPUT NEXT,"
PRINT *,"THESE CARDS AKE. NUMBERFD 19, 20, AND 21."
** CARD NUMBER 19.
PRINT #,"ENTER DATA FOR CARD NUMRFP 149,
1 PRINT *,"NUMBER OF X-STATIONS TO DFFINE SPATIAL FLOW FIELD"
CPRINT *,"SURVEY GRID < 21, (NXSI"
50 READ (15, *)NXS
[F(EQF(1))50551

51 IF(NXS.GT.201G0 TO 1

I+ (NXS.GT.0)GG TC 2
NYS=NZS=0
- 60 TO 10 o
2 PRINT *, "NUMBER OF Y-STATIONS TN DFFINF THF RUTT LINE®
- PRINT *,"VALUES OF ‘THE SURVEY GRID (NYS)™
92 READ (1, *)NYS
O LE(EOR(10152,53 o _
53 PRINT #*,"NUMBER OF Z-STATIONS TN DFFINF THE WATER LINE"
PRINT *,"VALUES OF THE SURVEY GRID (N7S)"
54 READ (1,*)NZS ' -

VORTAB
VORTAB
VORTAR
VORTAR
VORTAR
VORTAR
VORTAB
VORTARB
VORTAR
VORTAR
VORTASB

VORTAB
VORTAB
VORTASB
VORTAB
VORTAB
VORTAB

- VORTAB

VORTAB
VORTAB
VORTAB
VORTAS
VORTAR
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VORTAR
VORTAB
VORTAR
VARTAB

1339
1340
1341
1342
1343
1344
1345
1346
1347

1348
1349

1350
1351
1352
1353
1354
1355
1356’
1357
1358
1359,
1360
1361

1362

1363

1364

1365
1366
1367
1368
1369
1370
1371
1372
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10

11
100

9
9
31

30
55

20
101

40
~ 56

57
58

APPENDIX B. - Continued

IF(EOF(1))54,10
CALL PRINTC(19,WHERE)
IF(WHERE) 11,1151

WRITE(4,100)INXSsNYS»NZS

FORMAT(3(I258X))

IF(NXS.GT.0)GOU TO 9

PRINT %, "EXECUTION OF THE PROGRAM TS COMPLETED"
RETURN

C *% CARD NUMBER 20.

PRINT #," ENTER THt DATA FOR CARD NUMBFR 20"
PRINT #,"X-STATION VALUES FOR SPATTAL FLNW FIELD (XS)*
DO 30 JJ=1,NXS

PRINT #*,"ENTER X=STATION NUMBER ", 4

READ (1,*)XS(JJ)

IF(EOF(1))31,30

CONTINUE

CALL PRINTC(ZO:NHEHE)

IF(WHERE)20520,55

WRITE(45101)(XS(J)sJ=1sNXS)

FORMAT(BF10.3)

¢ *% CARD NUMBER 21.

PRINT *,"ENTER DATA FOR CARD NUMHFQ 21

PRINT *,"BEGINNING OF GRID IN RUTT LINF HTQFCTION (YNOT) "

READ (1,*)YNOT

IF(EOF(1))56,597 :

PRINT #*,nY-SPACING OF THE GRIUD (NFLTAY)®
READ (1,*)DELTAY

IFCEOF(1))58,59

VORTAB

VORTAR
VORTAB
"VORTAB

VORTAR
VORTAB

VORTAB -
VORTAB -

VORTAB

VORTAB
VORTARB

VORTAB
VORTAB
VORTAB
VORTAB
VORTAB
VNRTAB
VORTAB
VORTAB

VORTAB
~VORTAB
VORTAB

VORTASB
VORTASR
VORTAB
VORTAB
VORTAR
VORTAB

1373
1374
1375
1376
1377
1378
1379
1380
1381

1382

1383
1384
1385
1386
1387
1388
1389
1390
1391

1392

1393
1394
1395
1396
1397
1398
1399
1400
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61
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 APPENDIX B, - Concluded

PRINT *,"BEGINNING OF GRID IN WATFR LTNE DIRECTION (ZNOT)®
READ (1,*)ZNOT

CIF(EQF(1))605061

PRINT *,"Z-SPACING OF THE GRID (DFLTA7)"

READ (1,*)DELTAZ

IF(EOF(1))62563

CALL PRINTC(21,WHERE)

IF(WHERE) 41,4154C.
WRITE(45101)YNOT,DELTAY»ZNOT,DELTA7

PRINT *;"EXECUTIDN OF THE PROGRAM TS FOMPLETED"
RETURN

END -

VORTAB
VORTAB
VORTAB

VORTAB

VORTAS
VORTAB
VORTAB
VORTAB
VORTAB
VORTAB

VORTAR

VORTAB

1401

1402 .

1403
1404
1405
1406
1407
1408
1409
1410
1411 -
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