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AERODYNAMIC DESIGN AND ANALYSIS SYSTEM
FOR SUPERSONIC AIRCRAFT

PART 2 - USER'S MANUAL

W. D. Middleton, J. L. Lundry, and R. G. Coleman
Boeing Commercial Airplane Company

1.0 SUMMARY

An integrated system of computer programs has been developed for
the design and analysis of supersonic configurationmns.

The system consists of an executive driver and seven basic
computer programs including a plot module, which are used to build
up the force coefficients of a selected configuration.
Documentation of the system has been broken into 3 parts:

Part 1 - General Description and Theoretical Development
Part 2 - User's Manual
Part 3 - Computer Program Description

This part, the user's manual, contains a description of the
system, an explanation of its usage, the input definition, and
example output.

Interactive graphics for wuse with the system are optional,
employing the NASA-LRC CRT display and associated software. A
description of the interactive graphics portion of the systenm is
given in Appendix A.

The computer program is written in FORTRAN IV for a SCOPE 3.0 or
KRONOS 2.0 operating system and library file. It is designed for
the CDC 6000 series of computers and executes 1in OVERLAY mode.
The system requires approximately 1100005 (octal) central memory
words and uses seven peripheral disc files in addition to the
input and output files.
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2.0 INTRODUCTION

A series of individual computer programs for design or analysis of
supersonic configurations has been linked together into a single
system. The system, because of built-in communication between the
programs, is substantially simpler to input and use than the
individual programs operating in a stand-alone mode. In addition,
a common geometry format, based on the NASA-LRC configuration
plotting program, has been adopted to standardize the input
requirements of the basic progranms.

Interactive graphics have been included in the system, to display
or edit input and to permit monitoring and read-out of program
results. The graphics arrangement is tailored specifically to the
NASA-LRC CDC 250 cathode ray tube and associated software.
However, all graphics applications have been subroutined +to the
main programs and could be easily converted to a different
graphics set-up. '
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3.0 DISCUSSION

A schematic of the design and analysis system is shown in figure
3.0-1. The system consists of an executive "driver" and seven
basic computer programs including a plot program and a geometry
input module, which are used to build up the force coefficients of
a selected configuration as shown in figure 3.0-2. The system may
be used with or without interactive graphics.

The complete design and analysis system 1s a single overlaid
computer program, with the executive driver as the main overlay
and the basic ©programs as primary overlays. The basic progranms
manipulate input (geometry module), draw a picture of the
configuration {plot module), or perform design or analysis
calculations. -

Aerodynamic force coefficients for a selected configuration are
built wup through superposition. The individual modules of the
system provide data for the force coefficient build-up as follows:

] Skin friction is computed using flat plate turbulent
theory.
] Wave drag is calculated from either near-field (surface

pressure integration) or far-field (supersonic area
rule) methods. The near-field method is used primarily
as an analysis tool, where detailed pressure
distributions are of interest. The far-field method is
used for wave drag coefficient. calculations and for
fuselage optimization according to area rule concepts.

[ ) Drag-due-to-1ift is computed from the 1lift analysis
program, which breaks arbitrary wing/fuselage/canard/
nacelles/horizontal tail confiqgurations into a mosaic
of "Mach-box" rectilinear elements which are enployed
in linear theory solutions. A complementary wing design
and optimization program, also using the Mach-box
approach, solves for the wing shape required to support
an optimized pressure distribution at a specified flight
condition.

3.1 System Communications

Communication between the executive and the different basic"
modules is performed by disc files and limited common block
storage.
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1) Input

A1l input to the basic modules is handled through the
common geometry module and its associated interfaces.
A fundamental consideration in the setup of the systenm
has been that input to the basic modules would not be
changed by their incorporation into the overall system.
However, to minimize . and simplify system input
requirements, a special geometry module has been created
to read all input, and then sort and structure the input
needs of the basic programs.

2) Program Sequencing

Program execution is ordered by means of special
identification cards, read in the -executive, which
initiate a specific operation; for instance:

GEgHM -
This card instructs the executive to have the
geometry module read configuration geometry.

PLOT
This card orders a plot of the configuration to
be drawn, according to size and view requirements
which will be supplied.

SKFR .
Compute skin friction for the configuration.

Other similar <cards control the other basic modules. The
configuration +that is to be plotted, or analyzed, need not be the
complete configuration that has been input. Also, the geometry
definition may be wupdated without complete replacement of the
geometry input. ;

A summary of the executive control cards is given in Section 4.

For each basic program, there are some inputs that are not
geometry. {e.g., HMach number, number of longitudinal cuts in
analysis, etc.) These inputs are given immediately after the
program calling card and are read in the proper interface routine
in the geometry module.

3) Program Answers

A limited amount of common storage betvween the different
programs is used to preserve answers and transfer data
between modules. The 1ift analysis module is the
largest single program in the systenm. Therefore, some
common blocks used in the 1ift analysis program are



carried also in the executive level without increasing
total system size. These data blocks include:

Wing camber surface definition
#ing thickness pressures

Fuselage upwash bouyancy pressures
Nacelle pressure field

Asymmetric fuselage buoyancy field
(non mid-wing configurations)

Another data block transfers the optimized fuselage area
distribution, based on wave drag consideratiors, to the
geometry module for updating.

3.2 Geometry Module

The function of the geometry module is to read system geometry
input, wupdate it if required, and arrange it as needed for the
individual programs of the system. A schematic of the geonmetry
module is shown in figure 3.2-1.

The geometry module is accessed by the executive control cards
GE@M NEW (input new configuration) or GEOM (addition or
replacement of components). The geometry module is also called to
update the fuselage or wvwing camber surface definitions if the
executive cards FSUP or WGUP are read. :

In addition, the geometry module is called by the executive as an
intermediate step 1in the execution of any of the basic programs.
This requires the proper interface routine to be entered, the
system geometry to be put into the correct form for the program to
be executed, and any special (non-geometric) data required to be
-read. This is all stacked in the proper order, whereupon the
executive then calls the basic progran.

In order to minimize core storage requirements of the input data,
both the basic system geometry and the transferred input (from the
geometry module to another program) are stored on tape (or disk).
The basic system geometry is preserved on a tape when the geometry
module is not in core, and the input "stack" for a given program
is written on a tape to be read by the programs when called by the
executive. The input tape created by the geometry module thus
merely replaces the usual input tape written from cards.

The format of the system geometry input is the same as that of the
NASA-LRC plot program (reference 2). Some optional geometry has
been added, however. This includes provisions for fuselage
perimeters to be input (if needed by the skin friction program),
and provisions for wing camber surface input at planform spanwise
stations other than those specified for the system geometry. This
camber surface definition, called WZ@gRD, is data in the fornm
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normally generated or used by the wing design and analysis
progranms. Also, nacelles may be 1located either in the &
coordinate system of the basic geometry, or relative to the 1local
ving surface, whichever is more convenient.

3.3 Plot

The plot module generates the necessary instructions for drawings
of the input configuration, either in hard-copy form (Cal Comp) or
on the cathode ray tube. Various view options are available. The
view option and drawing size are controlled by program inputs.

The plot program was developed at NASA-LRC and has been
-incorporated into the system with minimum change. Documentation
of the program is presented in reference 2.

A typical confiqguration drawing generated by the plot program  is
shown in figure 3.3-1.

3.4 Skin Friction

Skin friction drag for a configuration is computed by separating
the airplane into its components, then calculating wetted area and
the corresponding turbulent skin friction drag for each component.
The wing, tail and/or canard (components which may have 1large
variations 1in chord 1length) are strip-integrated to obtain an
accurate average skin friction coefficient. Skin friction
coefficients are computed from the method of reference 1.

Flight <conditions for skin friction calculations may be input
either as Mach number/altitude, or Reynolds number per foot and
total temperature. If the user wishes to input wetted areas for
the different components, rather than have the program generate
the wetted areas from the system geometry, several special input
cptions are provided.

A schematic of the skin friction program is shown in fiqure 3.4-1.

3.5 Far-Field Wave Drag Program

This program computes the zero-1lift wave drag of an arbitrary
confiquration by means of the supersonic area rule. The progranm
was originally developed at the Boeing Company, and has been
documented (reference 3) and updated by NASA-LRC. The version of
the program used in the design and analysis system is that of LRC.

11
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FIGURE 3.3-1.—-TYPICAL PLOT PROGRAM DRAWING
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The far-field wave drag program is extremely versatile, and
includes a fuselage area optimization <feature which 1is very
useful. The fuselage optimization is accomplished by requiring
the program to optimize the overall area distribution of wing-
nacelles-tail, etc., subject to a few fuselage area control points
or "restraints". The program then "fills-in" the non-restrained
fuselage area distribution in an optimum fashion for minimum wave
drag.

In the design and analysis system, a fuselage area distribution’
may be optimized by initially defining it in the basic geometry,
optimizing the definition in the far-field wave drag program, and
then transferring the optimized definition to the geometry module
for use in further design or analysis cycles. The actual transfer
of the cptimized fuselage geometry is performed by use of the
executive card FSUP, as described in Section 4.

3.6 Near-Field Wave Drag

The near-field wave drag program computes zero-lift thickness
pressure distributions for an arbitrary  wing-body-nacelle
configuration. The pressure distributions are integrated over the
cross-sectional areas of the configquration to obtain the resultant
drag force. This force may or may not correspond directly to the
draqg computed by the far-field method, depending upon the degree
of “transparency" specified for the near-field pressure
integrations.

By transparency is meant the assumption of the far-field method
that pressure fields -from all components '"pass through'" and
interact with all other components, regardless of possible
physical barriers imposed by in-between components.

Typical pressure data from the near-field program is presented in
figure 3.6-1. A wave drag coefficient summary from the program is
shown in figure 3.6-2.

The near-field program has three principal uses:

1) As an analysis tool for studying the =zero-1lift drag
forces associated with the interacting pressure fields
of different configuration components. 1In this respect,
the near-field program has an advantage over the far-
field wave drag method in that there need be no
assumption of transparency.

2) As a source of loads data for structural design and
analysis.
3) As a source of thickness pressure fields for use in the

pressure limiting options of the wing design and lift

14
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analysis programs. (This option is described in section
3.7, but Dbasically requires that the total surface
pressura coefficient on the wing, i.e., thickress+lift,
cannot be less than some specified fraction of vacuum
pressure coefficient.)

If the wing thickness pressures are to be used by the
wing design or 1lift analysis programs in pressure
limiting options, then the near-field program must first
be run. ‘During program execution, the thickness
pressures are loaded into a system common block and are
then available where needed.

Nacelle _pressure _field options . - The near-field program allows
for up to 3 pairs of nacelles located external to the wirg-
fuselage (or 2 pairs plus a single nacelle at ¥Y=0). The nacelles

nay be either above or below the wing (or both).

The nacelle pressure field is the pressure field imposed on the
surface of the.wing by the nacelles. A feature of the near-field
program is the choice of "wrap" or "glance"™ solutions for the
nacelle pressure field, as shown in figure 3.6-3. (The far-field
vave drag program uses essentially the "wrap" solution).

Available experimental data do not make it clear whether a "wrap"
or "glance" solution is more correct. Since the nacelle-on-wing
irterference term is substantial, both solutions are available in
the program (controlled by an input code).

3.7 Wing Desigrn and Lift Analysis

The wing design and 1lift analysis programs are separate lifting
sur face methods which solve the direct or inverse problem of:

) Design - to define the wing camber surface shape
‘required to produce a selected 1lifting pressure
distribution. The wing design program includes methods
for defining an optimum pressure distribution.

L Lift analysis - to define the lifting pressure
distribution acting on a given wing camber surface
" shape, and calculate the associated force coefficients.

The 1ift analysis program contains solutions for the effect of
fuselage, nacelles, canard and/or horizontal tail, and wing

trailing edge . flaps or incremental wing twist. Using
superposition, the program solves for drag-due-to-1lift, lift curve
slope, and pitching moment characteristics of a given

configuration . through a range of angles of attack at a selected
Mach number. :

17
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The wing ‘design program is more limited in scope, since it is used
to solve for the wing shape required to support a design pressure
distribution at a specified flight condition. The program also
contains, however, a number of optional features for identifying
the design pressure distribution. This is a demanding solution,
because it requires thatz:

[ ) Drag-due-to-1lift of the wing be minimized at a given
total 1lift, subject to an optional pitching moment
constraint.

o Constraints be applied to the design pressure

distribution to provide physical realismn.

® Effects of fuselage upwash, nacelle pressure field,
etc., be reflected in the design solution. :

Wing Design and Optimization

Given a wing planform and flight condition, the wing design
programn solves for an optimum (least drag) pressure distribution
and the corresponding wing shape, subject to specified constraints
on total lift, pitching moment and/or allowable pressure
coefficients,

Basically, the method of the wing design program is that of
references 4 and 5. For use in the integrated design and analysis
system, however, the program has beer substantially expanded to
provide the following capability:

° Use of any combination (or all) of ten basic 1lifting
pressure loadings, in an optimum fashion.

) Optional imposition of pressure constraints on the wing
upper surface, to prevent occurrence of unrealistically
low pressure coefficients.

® Optional consideration cf three configuration-dependent
loadings (fuselage upwash and buoyancy, and nacelle
pressure field).

® ~Optional consideration of three wing camber-induced
loadings which are proportional to the three
configuration-dependent loadings. This  introduces

camber-related terms to modulate the configuration
related loadings (Example: trailing edge reflex for
nacelle buoyancy loading).

e Optional identification of a small planform region
{e.g., trailing edge flap) for special incremental
loading.

19



The presentation of the wing design results, for selection of an
optimum pressure distribution, is in the form of drag-due-to-1lift
versus zero-1lift pitching moment (C ). A typical presentation
is shown in figure 3.7-1, illustrating the effect of increasing
the number of design 1loadings and adding the nacelle-buoyancy
loading. Selecting a drag-due-to-lift, ¢ and €, combinaticn for
the wing defines a corresponding pressure distribution which may
then be used to generate the associated wing camber surface shape.

Pregsure_constraints. - The use of a large number of basic wing
loadings permits great flexibility in identifying a theoretically
optimum lifting pressure distribution. Such an optimum may be
physically unrealistic, howvever. Linear theory contains no
limitations on allowable surface pressures, and "optimum" pressure
distributions may well involve upper surface pressure coefficients
lower than vacuum Cp. To avoid this possibility, a pressure
constraint formulation has been added to the solution.  This
functions by 1limiting the +total upper surface wing pressure
coefficient to be equal to or greater than an input cp.

By superposition, the total upper surface pressure coefficient is
the sum of wing thickness pressure (from the near-field wave drag
program, as noted in Section 3.6), fuselage pressure field, and
the upper surface lifting pressure.

The effect of constraining the allowable design pressure
distribution to a limit of .7 vacuum is illustrated in figure 3.7-
2. For a given planform and set of loadings, the program cycles
to find an optimum pressure distribution subject to the pressure
limit (with C,, constraint optional). First, an optimum loading
combination is found, then the corresponding peeak pressure 1is
located. If it violates the pressure limit, a new optimum loading
combination is found with a pressure constraint applied at the
location of the peak pressure.

This operation is repeated until the wing pressure distribution
everywhere satisfies the pressure, 1limit. In the example case
shown in figure 3.7-2, the sequence of peak pressure locations is
shown, together with the effect of the final constrained solution
on drag-due-to-lift.

Loading definitions. - A tabulation of the pressure loadings
available within the design program is given in Table I on page 23
. The configuration dependent 1loadings may be used both as an
independent effect and also as a definition of a loading which may

be varied (by wing camber) in the optimization process.
) As an indeperdent effect, the confiquration-dependent

loading acts upon the wing in the optimization process,
but cannot be varied (loadings 15-17).

20
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TABLE |
DESCRIPTION OF WING LOADING TERMS

Loading
Number Definition
1. Uniform
2. Proportional to x, the distance from the leading edge
3. Proportional to y, the distance from the wing centerline
4, Proportional to y2
5. Proportional to x2
6. Proportional to x{c - x), where ¢ is local chord
7. Proportional to x2 (1.5 ¢ -x)
8. Proportional to 2 (1 + 15 %)'0'5
9. Proportional to (c —x)0‘5
10, Elliptical spanwise, proportional to V(1 - y/g')
11. Proportional to x, the distance from the leading edge of an
‘ arbitrarily defined region
12 A camber-induced Io.ading proportional to the body bouyancy
loading
13. A camber-induced loading proportional to the body upwash loading
'14. A camber-induced loading proportional to the nacelle buoyancy
loading
15. The body bouyancy loading
16. The body upwash loading

17. The nacelle buoyancy loading



9 As a loading definition (12-14), a configuration-
dependent 1loading may be introduced in addition to its
independent effect. The optimization then could cancel
the 1ift of the independent effect with this loading, if
that were the optimum solution.

A confiquration-dependent loading may not be used as the source of
a variable 1loading without 4&dlso wusing it as an independent
loading.

Use of confiquration-dependent loadings. - In designing a wing in
the presence of the nacelle pressure field, the design solution
includes both the effect of the nacelles on wing 1lift and drag,
and also the effect of the wing lift on nacelle drag. An example
of the inclusion of the nacelle influence on the wing design
solution is shown in figure 3.7-3. The wing trailing edge is bent
upward, or “reflexed", to take advantage of positive pressure

coefficients from the nacelle pressure field.

The loadings due to the fuselage include both 1lift caused by
upwash from fuselage 1incidence, and also 1lift due to asymmetric
distribution of fuselage volume above and below the wing (if any).

As a special case, the asymmetric fuselage buoyancy loading
(number 15), <can be wused even if its net 1lift is zero; this
feature permits the inclusion of fuselage thickness pressures in
the pressure 1limiting case for any wing-fuselage arrangement.
However, if the fuselage buoyancy lift is zero, the use of the
wing camber loading proportional to the fuselage buoyancy loading
(number 12) cannot be used, since it would cause the optimization
solution to fail.

Optimization of the wing design considering influence of the
fuselage upwash field is performed iteratively, wusing both the
wing design and 1ift analysis modules. A fuselage shape and
incidence is first assumed, the corresponding wupwash field is
calculated by the analysis program, and the design soclution is
performed. The resulting camber surface is incorrect in the
inboard region (the part covered by the fuselage), both because of
the usual 1linear theory root difficulties and because the design
soluticon does not include the wing-on-fuselage term in the
optimization. The camber surface may, however, be cut off at the
side of th= fuselage and run in the analysis program to obtain a
complete solution including the fuselage at all 1ift coefficients.

The fuselaqge incidence may then be varied and the cycle repeated.
The sequence of events and the corresponding executive control
cards (see Section 4) is as follows:

Event ' Executive_Card
Define fuselage - GEZHM
Calculate fuselage upwash ANLZ (WHUP=1.0)
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Wing design solution WDEZ

Analyze configuration ANLZ (TIF%C=3.0)
Redefine fuselage GEgHM
Etc.

When the wing camber surface is finalized, it may be transferred
into the basic geometry by the executive control card WGUP. (With
the interactive graphics attached, the design wing shape may also
be viewed and edited between design and analysis programs).

R e A R~ R =R

of the wing (such as a trailing edge flap) -that could be
relatively highly 1loaded tc¢ good advantage, a program option
allows the definition of such a region and a corresponding loading
(no. 11 in Table I).

An example of the use of the planform region option is shown in
figure 3.7-4. Inclusion of the region and loading 11 results in
a small improvement in drag-due-to-lift, especially as Cro is
increased.

A condition imposed wupon the planform region option is that the
region cannot be re-entrant in the spanwise direction, relative to
the forward end. The region is input starting at the most inboard
span station (which will be at the wing trailing edge), and
successive span stations must increase monotonically.

Loading 11 and the small planform region are only used in
combination with each other.

Input considerations. - The wing design progran principally
requires the specification of a set of loadings, a design point,
and the definition of four basic control parameters. The control
parameters (on card 7 of the design program input) govern thé type
and extent of the solution.

The design point solution may be obtained with constraints on:

€, only
L c. and C

L
o co and upper surface pressure
e C

« C_ , and upper surface pressure

L mo

The - four types of solutions are not completely independent. TIf
the C;, and upper surface pressure solution is requested, then the
program must first generate the L only solution. Similarly, if
the Cre Coor and upper surface pressure solution is requested,
then “the  program must first generate the C; and C o solution.
Thus, if the upper surface pressure constraint condition 1is
requested, the program performs the corresponding no pressure
constraint solution whether it was requested or not.
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It is not necessary to calculate the camber surface shape
corresponding to a specific design point (1lift coefficient,
pitching moment coefficient, constraint condition) in order to
obtain the drag-due-to-1lift versus Cho Plot. Also, if the design
camber surface is requested, it may be only printed out, or may be
also punched into cards (for later input into the 1ift analysis
progranm) .

Loading__selection. - Experience with the wing design program has
shown that the principal loadings of interest in a typical design
case are the uniform, linear spanwise, linear chordwise, and
quadratic spanwise loadings, plus also the confiquration dependent
loadings due to fuselage and nacelles (if applicable). The
remaining 1loadings in Table 1 are of diminishing importance in
obtaining an optimized solution, although useful if pressure-
limiting is requested, or if a substantial C o is to be provided

by wing camber and twist.

Evaluation of the resulting wing design by the 1lift analysis
program is required to obtain the associated configuration force
coefficients. This is necessary because the root region of the
wing (within the fuselage cross-section) is incorrectly loaded by -
the design program, and because the wing design program does not
consider the drag of the fuselage in isolation or the effect of
the wing on the fuselage. 1In addition, the 'wing design program
normally calculates a camber surface shape which includes "kinks"
aft of leading edge breaks (e.g., wing apex) which must be 1lofted’
out. The 1ift analysis program 1is +then used to evaluate the
resultant wing shape.

Restart_option. - A "restart"™ option has been provided in the
program to minimize computer time on runs involving the same
planform and Mach number. (i.e., different design points in terms
of €, Cho’ Or pressure constraints). The restart option works
as follows: For a given wing planform, Mach number, and set of
loadings, most of the computer time is used in calculating the
force <coefficients and interference coefficients associated with
all the component 1loadings. The <calculations involving the
solution of an optimum combination of loadings, with or without
constraints, are relatively quick (a few seconds). However, it may
be desirable to look at a number of different optimization or
constraint solutions. Therefore, on successive cases invclving
the same basic loadings, it is possible to bypass the component
loadings solution and go directly to the optimization routines.
This is done by setting RESTART= -1. in the program input for
cases 2-and on.

If the program cases are to be input at a later time, the
component loadings data may be punched into cards and read back in
to the computer through use of RESTART= 2. The RESTART=2. data
deck includes, as well, the definition of any configuration-
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dependent loadings that were present in the wing design program at
the time the data deck was purnched.

RESTART=3.0 is a special provision in which the restart data is
read onto. a tape, which may later be reread in the wing design
program. This feature is useful in cases where the 1lift analysis
program may be run between Successive wing designs. (RESTART=3.0
actually functions the same as RESTART= -1., but RESTART= -1. can
only be used on successive wing design cases withcut exiting the
wing design program).

The restart option also will work 1in the <case of a decreased
number of 1loadings. E.g., if a maximum (17) loading case were
run, then the force and interference loading terms for certain
lesser combinations of loadings are available. Successive cases
could then be run with different loading combinations to check the
design sensitivity to certain loadings, without repeating the
basic loadings calculations. The combinations that can be run are
only those for a 1lesser number of loadings and for which the
loading numbering order is preserved. However, this 1latter
condition is not as restrictive as it perhaps sounds, since the
loadings in Table I can be numbered in arbitrary order in the
original input by using card set 10 in the design module input
data.

Planform_considerations__and_ _spanwise__integration. - The wing

design program is a direct type solution, i.e., a wing shape is
calculated from a known pressure distribution. It 1is not

necassary to calculate the wing shape at all spanwise stations in
the grid system used to represent the wing; only a representative
set of spanwise stations is used. The 1lift, drag and pitching
moment coefficients are then computed from a spanwise integration
of the characteristics obtained at the selected spanwise stations.

In the program input, the camber surface calculations are
performed at 11 stations (every 10 percent semi-span) unless
otherwise specified. If the planform is irregular, particularly
along the leading edge, additional spanwise stations in the
vicinity of these irregularities should be input to improve the
solution accuracy. (This is done through inputs TJBYMX and TJBYS,
as described in Section 4.)

In addition, it has been found that the wing root singularity and
the corresponding root camber 1line can often be moderated by
substituting a parabolic apex for the sharp apex common to
supersonic wing planforms. This will be performed automatically
in the program if the input YSN@@T is not zero. The program then
fits a parabola tangent to the wing leading edge at YSN@@T, with
symme try about Y=0.
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Because the computed camber surface slopes tend to exhibit some
irreqularity near the leading edge (due to the sawtooth nature of
the grid system), a smoothing option is provided in the progranm.
This is activated by the code SM@YTH in the program input. The
smoothing technique involves averaging the computed surface slopes
of each grid element with the slopes of adjacent elements, which
suppresses any erratic slopes of individual elements.

Lift Analysis

Given a wing planform, camber shape, and Mach number, the 1lift
analysis program solves for the 1lifting pressure distribution and
force coefficients for a range of angles of attack. As options,
the program will also include the effects of:

® Fuselage (nominally circular in cross-section, arbitrary
camber and incidence)

Y Nacelles

® Canard and/or horizontal tail

] Wing trailing edge flaps and/or incremental wing twist

A R R e =]

the isolated fuselage upwash field, then calculating the wing
solution in the presence of the fuselage wupwash field, then
calculating the fuselage forces in the wing flow field, and
combining the solutions by superposition.

The fuselage upwash field is calculated from slender body theory.
The input area distribution of the fuselage is considered to be
circular in cross-section. If a digitized fuselage cross-section
is input into the basic geometry, the area and centroid of each
section is computed and wused to define the area and meanline
distribution for the analysis progran..

The lift analysis program contains a wing-fuselage intersection
option. This feature tracks each wing percent chord line out
through thes side of the fuselage (again considered «circular in
cross-section), and breaks the wing solution into the proper
exposed and darry-over type 1lifting pressure calculations.
Alternatively, the side-of-fuselage span station may be input
either as a constant or as a table of values to override the wing-
fuselage intersection option.

The local fuselage upwash angle is strongly affected by span
station and ¥wing height on the side of the fuselage. The side-of-
fuselage span station must be carefully input to avoid exposing
any wing area to the upwash field that is actually inside the
fuselage.

The 1ift analysis program contains an option to calculate the
buoyancy field due to unequal fuselage area growth above and below
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the wing. This pressure distribution, termed asymmetric fuselage
buoyancy, is calculated by splitting the fuselage area into pieces
above and below the wing and adding the resultant area growth onto
the fuselage forebody area distribution. (The fuselage is again
considered circular, and the side-of-fuselage % value is used to
define the above-wing and below-wing area pieces). The asymmetric
fuselage term is <zero, of course, in the case of a mid-wing
arrangement.

The asymmetric buoyancy calculation is requested by input SYMM
{value greater than zero). For a fuselage significantly non-
circular in cross-section, use may be made of two special options
to define the above-wing and below wing area distributions and the
corresponding wing-fuselage intersection:

® SYMM = 2.0 requires input of the above wing and
below-wing areas.

o ANYBOD = -10. allows input of definition of the
wing-fuselage intersection. -

Both of these options require input of the data at the same per
cent chords used in the camber surface definition.

Nacelles. - The nacelle calculations are very similar to the
solution wused in the near-field wave drag program. The pressure
fields imposed by the nacelles on the wing, and wing-on-nacelles,
are computed and their combined effect on the lifting solution
obtained through superposition. The effect of the nacelles on the
wing drag-due-to-lift can be substantial because of 1lift
contributed by the nacelle pressure field. Both fwrap" and
"glance" solutions for the nacelle pressure field are available,
as described in Section 3.6.

Canard__and__horizontal tail. - Canard and horizontal tail lifting
pressure distributions and force coefficients are «calculated as
for the wing case. The program assumes that a canard is located
forward of the wing and a horizontal tail aft of the wing. The
effects of downwash from upstream lifting surfaces (if any) are

included in the solution.

= LR PSR Ry R Ay

supersonic transport confiquration are compared with corresponding
wind tunnel data in figures 3.7-5 and 3.7-6 (wing-fuselage-
nacelles) and fiqures 3.7-7 and 3.7-8 (incremental effects of
horizontal tail). The theoretical buildup of the =zero-1lift drag
coefficient is given in figure 3.7-5.

The 1lift analysis program contains an optional pressure limiting
feature for the wing surface pressures which operates somewhat
.different from the one in the design program. In the design case,
the 1local wing angle of attack is not allowed to exceed the value
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associated with a pressure limit condition. In the analysis case,
the pressure coefficient limit is imposed, but the 1local wing
incidence may dreatly exceed the value at which a limit is first
encountered. .

When the pressure limiting option is used, a set of confiquration
angles of attack for the solution must be provided, and the
configuration thickness pressures from the near-field program must
be provided to permit limiting of the total surface pressure. A
solution for a typical wing through an angle of attack series
using the pressure limiting feature is shown in figures 3.7-9 and
3.7-10. The 1limiting feature greatly improves the linear theory
representation of the wing pressure distribution as angle of
attack is increased. :

Configuration-dependent __loadings. One mode of 1ift analysis

program usage is to generate configquration-dependent data for the
wing design program. These data are produced as follows:

DATA DESCRIPTION REQUIREMENTS

Nacelle prassure field Pressure field caused Call for nacelles
by nacelles on wing. {(AJ3=1.0)

Fuselage upwash field Pressure field induced Calculate fuselage
on wing by fuselage effects on wing
upwash.

Fuselage buovancy field Pressure field induced SYMNM=1.0
on wing by unequal fuse-
lage volume above and be-
low wing.

Upon execution, the program then loads the pressure fields into
the proper system common blocks.

If the fuselage buoyancy field is not requested (i.e., SYMM = 0.),
the program computes the pressure field due to a mid-wing
arrangement. This is done so that a thickness pressure field due
to the fuselage will be available for pressure limiting
calculations, if desired.

In calculating the fuselage upwash or buoyancy fields, it is
important to remember the powerful influence of wing height on the
side of the fuselage. This strongly affects both the local upwash
angles, and the above-and-below wing area distributions. '

Calculation of the fuselage upwash field may be done in either of
two ways; the principal condition is that the resultant pressure
field is that due to upwash only. In the computer program, this
is handled by inputting a camber surface having approximately the
correct wing-fuselage relationship (ving height, etc.), but then
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zeroing the wing slopes 1in the camber surface calculations (by
setting WHUP=1.0). 1In iterative cycles, the wing camber surface
and fuselage relationship can be refined.

Alternatively, as a crude starting point in the fuselage upwash
calculation, the flat wing option can be used. By setting TIF%
C=2.0, the wing slopes are automatically zeroed and the wing
height relative to the fuselage will be controlled by the fuselage
meanline input and the wing leading edge % definition (8LED and 8
FUS in the basic geometry).
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4.0 INPUT FORMAT

Input requirements for the system are given in this section and
consist of:

) Executive control card summary
® Basic geometry definition
® Additional data input for programs of systenm
The usual input format 1is 10 field - 7 digit, punched with

decimals to the left in the card fields. Some data (particularly
the control codes in the basic geometry) are input in integer
form, without decimal, to the rlght in the card field. The
formats are identified in all cases.

To provide design or analysis flexibility, there are numerous
program options that are controlled by input codes. Where there
is a "normal" way of handling the option, the code is defaulted to
zero (i.e., if the field contains a zero or is blank, the "normal"
solution will be calculated).

*¥%XNQOT EXx %

The interface tape writes input to the program in F10.4 format, so
that only four places to the right of +the decimal point get
transferred from the interface to the programs, regardless of the
.number of places originally input on cards.

‘4.1 Executive Control Card Summary

Conflquratlon input and program execution are ordered by means of
control cards read at the executive level,.

The control cards consist of a few alphanumeric characters
starting in column 1.

gggggg_x__;gggg. - The configuration geometry is read and
manipulated in the geometry module. Geometry may be input as all-
new, or as a replacement or addition to existing geometry. The

control cards for geometry input are:

GEZM NEW All-new confiquration description follovws,
and any previous geometry is purged.
{Leave one column space between GEQM and
NEW) .

GE@gM Input geometry is added to (or replaces)
existing description.

41



Geometry update. - The basic geometry description containred in the
geometry module may be updated using data contained in 0, 0 level
common blocks. This applies to a nev fuselage definition (i.e.,
optimized fuselage from the far-field wave drag program) or a new

wing camber surface definition. The control cards are:

Fsup Fuselage will be updated to definition
contained in /¢PB@D/. The /@PBPD/
definition is created each time the far-
field wave drag program executes the
optimum-fuselage-with-restraints case.

If the fuselage update is requested, a second card, telling how to
perform the update, is required. Punch (starting in column 1) the
following code:

-1. Fuselage is to be redefined at same x statiomns as
previous definition. -

1. Fuselage is to be defined at 50 equally spaced stations.

WGUP Wing camber surface will be updated to
the definition contained in /CAMBER/. The
/CAMBER/ definition is created each time-
the wing design program executes, pro-
duces a camber surface for a specified set
of conditions.

The user must remember that the update for fuselage or camber
surface will require that the /@gPB@D/ or /CAMBER/ definition be
current., These common blocks will contain the last definition
produced by the far-field wave drag or wing design programs.

Program__execution. - Execution of the programs in the system is
ordered by the following cards:

PLBT plot program

SKFR skin friction program

FFWD - far-field wave drag program
NFWD near-field wave drag progran
ANLZ 1ift analysis program

WDEZ wving design program

The control card for program execution is the first ‘card of the
set describing the program data input. Individual program inputs
are given on the following pages.
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Multiple case execution with the basic programs of the system 1is
possible, as in the stand-alone versions of the programs. The
data for successive cases are stacked as described in the program
input description. At the end of the data stack, an END card is
required to terminate the program. The END card is not needed
for the geometry module, however.

Interactive_graphics. - The graphics subroutines in the system are
activated by the executive card CRT (punched in first three card
columns) . The CRT card may be placed anywhere in the data deck
that an executive card may be read. If no CRT card is included,
the system will execute without accessing any of the graphics

programs.

A description of the interactive graphics part of the design and
analysis system is presented in Appendix A.

4.2 Geometry Progranm

The geometry program stores the basic geometry data, and stacks it
as required by the individual programs of the system.

Access to the geometry program, to store or alter the
configuration description, is through the GE@M or GE@M NEW control
card (see executive control card summary).

The format of the geometry input uses both integer (control cards)
and flcating point nrnumbers. All integers are punched right
justified in their fields on the <cards, without decimals. All
floating point numbers are punched, with decimals, to the left of
the field in 10 field -7 digit format. The program logic uses the
component control codes (J1, J2, etc.) on card 3 as follows:

Yalue Use
0 Component will not be input. However, if the
component has previously been input (and not
purged by a GE@PM-NEW card) the 0 is inter-
preted as a 2.
2 Previously input component is left as is.
Other New inpuf for this component replaces

previous input.’

The logic of treating a 0 as a 2 for existing components 1is to
protect data on the geometry file from inadvertent loss. Then, if
it 1is desired to add or change a configuration component on
successive runs, only the new component need be addressed.
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A control code other than 0 or 2 instructs the program to
completely replace the previous component description with a new
one, It is not possible to add a fin or nacelle to a previous fin
or nacelle; the new description must be complete in itself.

Deletion of a component is possible only through purging the
entire configuration, using the GEZM NEW card.

Card Card Decimal Variable .
Number Column Required Name Description

1 ' GEPM or GE®M NEW
1-4 GEQM = geometry addition
1-8 GE@M NEW = all-new geometry

2 1-70 Any desired title information.

3 1-3 NO JO Reference geometry code.

0 = Reference geometry not required’
(plot program)
Read reference area, C, Xeg
Reference geometry same as previous
case,

1
2

non

3 L-6 NO J1i Wing input code

Read uncambered wing

No wing .

Read cambered wing

Wing same as previous case.

N = O

|

3 7-9 NO J2 Fuselage input code

-Read circular fuselage

No fuselage

Read arbitrarily shaped (digitized)
fuselage

Fuselage same as previous case
Read circular fuselage and
perimeter values.

-1
0
1

[N |

I}

2
3
3 10-12 NO J3 Nacelle input code

No nacelles
Read nacelles

0
1
2 Nacelles same as previous case.

tnu
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Card Card Decimal Variable

Number Column Required Name Description
3 13-15 NO Jh4 Fin input code
0 = No fin
1 = Read fin data
~ 2 = Fin data same as previous case,
3 16-18. NO J5 Canard (or horizontal tail) input code
0 = No canards
1 = Read canard data
2 = Canards same as previous case.
3 19-21 NGO Jé - Fuselage Simplification code
-1 = Uncambered circular fuselage
0 = Cambered circular or arbitrary
fuselage.
1 = Complete configuration is
symmetrical with respect to X-Y
.plane, which implies uncambered’
circular fuselage if there is a
fuselage.
3 22-24 NO NWAF Number of airfoils describing wing.

2 = NWAF = 20,
3 25-27 NO NWAFOR  Number of ordinates defining each
' airfoil section.
3 € NWAFOR = 20,

3 28-30 NO - NFUS Number of fuselage segments.

0 € NFUS = 4,
3 31-33 NO NRADX(1) Number of points defining half section

of first fuselage segment. If fuselage
is circular, the program calculates the
indicated number of Y and Z ordinates.
3 € NRADX(1) = 30.

3 W-36 NO NFORX(1) Number of stations for first fuselage
_ : segment.,
L = NFORX(1) =
3 37-39 NO NRADX(2) Same as above for segment 2.

3 Lo-42 NO NFORX(2) Same as above for segment 2.



Card Card Decimal - Variable Description

Number Column Required Name
3 43-45 NO NRADX(3) Same as above for segment 3.
3 L6-48 NO NFORX(3) Same as above for segment 3.
3 49-51 ° NO NRADX(4) Same as above for segment 4.
3 52-54 NO NFORX(4) Same as above for segment 4,
3 55-57 NO NP Number of nacelles to read.
NP = 3,
3 58-60 NO NPODOR  Number of stations at which nacelle
" radii are specified.
4, = NPODOR < 20.
3 61-63 NO NF Number of fins to read.
NF = 6,
3 64-66 ~ NO NFINOR Number of ordinates defining each fin
airfoil section.
3 € NFINOR = 10.
3 67-69 NO . NCAN Number of canards to read.
NCAN = 2, :
3 70-72 NO NCANOR Number of ordinates defining each
canard airfoil section.
3 = NCANCR = 10,
If negative, airfoils are non-symmetric.
L 1-7 YES RZFA Wing reference area
L 8-14 YES CBAR Pitching moment reference length,
(Required for ANLZ and WDEZ only)
L 15-21 ~ YES  XBARIN X value of pitching moment center

(Required for ANLZ and WDEZ only)

Note: Omit this card if JO (Card 3) is 0 or 2.
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Card

Card

Wing Description

Decimal Variable

Number Column Required Name ) Description

Omit card sets 5, 6, 7, 8 and 9 if J1 is O or 2.

5

o AW © ) W ¢ ) W @ N

1-70

1-7

8-14

15-21
22-28

Note:

1-70
Note:

1-70
Note:

Note:

YES XAR Array of percent chords at which wing

airfoil ordinates will be specified,
YES XLED X coordinate of airfoil leading edge.
YES YLED Y coordinate of airfoil leading edge.
YES Z1ED Z codrdinate of alrfoil leading edge.
YES CLED Alrfoil chord length

This card 1s repeated for each airfoil, ordered inboard to
outboard.

YES TZORD  Array of camber Z values referenced to
Z coordinate of airfoll leading edge,
ordered leading edge to trailing edge.

This card is repeated for each airfoil, ordered inboard to
outboard. Omit card set 7 if wing not cambered.

YES WAFORD Array of airfolil upper surface half
thickness ordinates expressed in percent
chord, ordered leading edge to trailing
edge.

Repeat Card Set 8 for each airfoil, ordered from inboard

to outboard.

Card Set 9, an option in the plot program input to define
the lower surface airfoll for an asymmetric ailrfoil shape,
was deleted from the basic geometry to reduce core size,
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Fuselage Description

Oomit card sets 10-15 if J2 is 0 or 2. The fuselage is input in
seqments. Complete input for each segment before going on to next
segment. A segment may contain <21 defining stations.

If there is more than one fuselage segment, the first station of
a segment repeats the definition of the 1last station of the
preceding segment (i.e., cross-section is again defined at the
same X station). Otherwise, a gap in the fuselage description
will occur between the last station of one segment and the first
station of the following segment.

Card Card Decimal’ Variable Deseripti

Number Column Required Name -SEEL—JLAQE_
10 - 1-70 YES ZFUs Array of fuselage X stations
.11‘ 1-70 YES ZFUS Array of Z coordinates defining

fuselage centerline.
Note: Omit card set 11 if J6 # 0 or if J2 =1,

12 1-70 ‘ YES FUSARD Array of fuselage cross sectional
areas,

Note: Omit card set 12 if J2 not equal-to -1 or 3.
13 1-70 YES FUSPER Array of fuselage perimeters.

Note: Omit card set 13 if J2 not equal to 3

14 1-70 YES SFUS  Array of Y coordinates defining first
station half section, ordered bottom to
top. '

15 1-70 YES SFUS  Array of Z coordinates defining first
station half section, ordered bottom to
top. '

Note: Repeat card sets 14 and 15 for each station in segment 1.
Omit card sets 14 and 15 if J2 is not equal to 1. :

- Note: For each fuselage segment, repeat card sets 10 thru 15,
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Nacelle Description

Card  Card Decimal Variable Descrintio
Number Column Required Name =escroprion

Omit card sets 16, 17 and 18 if J3 is 0 or 2.

16 1-7 YES PODORX X coordinate of origin of first
. nacelle

16 8-14 YES PODORY Y coordinate of origin of first
. nacelle

16 15-21 YES PODORZ Z coordinate of origin of first
nacelle

16 22-28 YES PODZW Z coordinate of origin of first
nacelle, referenced to local wing
surface.

0., program will calculate from
PODCRZ

+D, nacelle is located D units above
local wing surface

-D, nacelle is located D units below
local wing surface

Note: If PODZW # O., PODORZ is not required.
17 1-70 YES XPOD Array of X coordinates, referenced to
' nacelle origin, at which nacelle radii
will be specified.
18 1-70 YES RPOD Array of nacelle radii,
Note: For each nacelle, repeat card sets 16 thru 18,

If PODORY is non-zero, a duplicate nacelle is located:
symmetrically to the X-Z plane.
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Fin Description

Card Card Decimal Variable D ipti
Number Column Required Name Yescriptlion

Omit card sets 19, 20 and 21 if J4 is O or 2,

19 1-7 YES X coordinate of lower fin airfoil
leading edge.

19 8-14 YES Y coordinate of lower fin airfoil
leading edge.

19 15-21 YES Z coordinate of lower fin airfoil
leading edge.

19 22-28  YES Chord length of lower airfoil leading

: edge.

19 29-35 - YES X coordinate of upper fin airfoil
leading edge.

19 36-42 YES Y coordinate of upper fin airfoil
leading edge.

19 43-49 YES Z coordinate of upper fin airfoil

: Y ) leading edge. T

19 50-56 YES Chord length of upper airfoil.

20 1-70 YES XFIN Array of percent chords, ordered

leading edge to trailing edge, at which
fin airfoil ordinates will be specified.

21 1-70 YES FINORD Array of fin airfoil half thickness
' ordinates expressed as percent chord,

Note: Repeat card sets 19 thru 21 for each fin,
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Canard (Or Horizontal Tail) Description

Card Card Decimal Variable : Deseription
Number Column Required Name rescxiprron

Program identifies horizontal tail or canard by location relative to wing.
Omit card sets 22-25 if J5 is 0 or 2.

22
22
22

22

22
22
22
22

23

2l

25

1-7 YES X coordinate of inboard canard airfoil
leading edge.

8-14 YES Y coordinate of inboard canard airfoi)
leading edge.

15-21 YES 7 coordinate of inboard canard airfoil
leading edge.

22-28. YES Chord length of ‘Anboard canard airfoil.
29-35 YES X coordinate of outboard canard airfoil
leading edge.

36-42 YES Y coordinate of outboard canard airfoil
leading edge.

L3-49 YES 7 coordinate of outboard canard airfoil

. leading edge.
50-56 YES Chord length of outboard canard airfoil

1-70 YES XCAN Array of percent chords, ordered leading
; edge to tralling edge, at which canard

airfoil ordinates will be specified.

1-70 YES CANORD Array of canard airfoil upper surface
half-thickness ordinates expressed as
percent chord ordered leading edge to
trailing edge.

1-70 YES CANOR1 Same as above for lower canard airfoil

Note: If canard is symmetric, omit card set 25.

Note: For each canard, repeat card sets 22 thru 25.
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4.3 Plot Progranm

draws a picture of the configuration defined in the
as requested by the codes on card 3.

of the confiquration are controlled by the inputs on card 4.
will be as many drawings of the configuration as there

This program
basic geometry,
Views
There
cards 4.
Card Card Decimal Variable
Number Column Required Name
1 1-4
2 1-80
3 1-7 YES AJ1
3 8-14 YES AJ2
3 15-21 YES AJ3
3 22-28 YES AJL
3 29-35 YES AJS
4 1 HORZ
L 3 VERT
b 5-7 TEST1

52

Description
PLOT
Any desired title information.
Wing input code.

0. = Ignore wing definition.
= Include wing definition.

Fuselage input code.

0.
1.

Ignore fuselage definition.
Include fuselage definition.

non

Nacelle input code,

0.
1.

Ignore nacelle definitions.
Include nacelle definitions.

nn

Fin input code.

0.
1.

Ignore fin definitions.
Include fin definitions.

Carnard input code.

0.
1.

Ignore canard definitions.
Include canard definitions.

" u

X, Y, Z for horizontal axis.
X, Y, or Z for vertical axis.

QUT if deletion of hidden lines
required; otherwise blank.

are



Card Card Decimal Variable

Number Column Required Name Description
L 8-12 YES PHI Roll angle in degrees.
4 13-17 YES THETA Pitch angle in degrees.
L 18-22 YES PST Yaw angle in degrees,
4 48-52 YES PLOTSZ Length in inches of maximum config-

uration dimension,
n 53-55 Punch PRT in these columns

Note: For each additional plot desired, card 4 will be repeated
at this position in the data deck.

5 1-3 END

‘4.4 Skin Friction Program

Codes on card 3 control inclusion of basic geometry as requested.
Where additional 4input is required (e.g., fuselage perimeter
option), input areas or lengths in units consistent with the basic
geometry definition. ‘

The skin friction coefficient subroutine in the program requires
lengths in feet. The input lengths' are converted to feet, if
necessary, using the factor SCAMOD on card 5 or 6.

Inputs on cards 3 and 4 are integers, and nust be right-justified

in the field, without decimal. The other input are 10 field -7
digit format, with decimals.

Card Card Decimal Variable

Number Column Required Name Description
1 1-4 SKFR
2 1-70 Any desired TITLE information
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Card Card Decimal Variable b .
Number Column Required Name Description

3 1-3 NO J1 Wing input code

-1 = Wing defined in basic geometry.
Make no correction for wing-
fuselage Jjoint.

0 = No wing defined.
1 = Wing defined in basic geometry.
Subtract wing root area from
fuselage wetted area.
2 = Wing same as preceding case.
3 L-6 NO J2 Fuselage input code

-1 = Wetted area and reference length
will be input.
0 = No fuselage defined.

1 = Fuselage defined. in basic
geometry.
2 = Fuselage same as preceding case.

3 7-9 NO J3 Nacelle input code

-1 = Wetted area and reference length
will be input. '

0 = No nacelles defined.

1 = Nacelles defined in basic geometry.

2 = Nacelles same as preceding cases.

3 10-12 NO Jh Fin input code

-1 = Pins defined in basic geometry.
Make no correction for fin-
fuselage Jjoint,

0 = No fins defined.

1 = Fins defined in basic geometry.’
Subtract fin root area from
fuselage wetted area.

2 = Fins same as preceding case.
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Card Card Decimal Variable
Number Column Required Name
3 13-15 NO J5
b 1-4 NO Ki
L 5-8 NO K4
L 9-12 NO NXTPT
L 13-19 YES POVLP
5 1-7 YES AM
5 8-14 YES AL
5 15-21 YES DELT

Description

Canard (or horizontal tail) input code

-1 = Canards defined in basic geometry.
Make no correction for canard-
fuselage Jjoint, -
No canards defined.
Canards defined in basic geometry.

Subtract canard root area from

"~ fuselage wetted area.

2 = Canards same as preceding case.

= O

nou

Mach number-altitude'oombinatipn coda,

-X1 = Combination same as preceding
' case,

0 = Use Mach number-Reynolds
combinations.
Number of Mach-altitude combin-
ations. Kl = 20

Kt

Mach number-Reynolds combination code.

-X4 = Combinations same as preceding
case,
0. = Use Mach number-altitude
combinations.
K4 = Number of Mach-Reynolds combin-
-~ ations. K4 = 20

Miscellaneous components code,

-NXTPT = Same components as preceding
case,
.0 = No miscellaneous components
defined,
NXTPT = Number of miscellaneous

components. NXTPT = 10.

Total overlap area for nacelles
Subtract from wing wetted area,

Mach number
Altitude (feet/1000.)

Temperature deviation from standard
day (°F)
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Card Caxrd Decimal Variable D iptd
Number Column Required Name Zescription
5 22-28 YES SCAMOD Scale factor to convert input dimensions
’ to feet.
Note: There will be K1 of these cards,
Omit card set 5 if K1 is O or negative.
6 1-7 YES AM Mach number
6 8-14 YES RNPFL Reynolds Number per foot length x 10.-6
6 15-21' YES SCAMOD Scale factor to convert input dimensions
to feet. ‘

6 22-28 YES TOTEM Total temperature (CR)

Note: There will be K4 of these cards.

Omit card set 6 if K4 is O or negative.

7 1-7 YES SWETRB Fuselage wetted area
2 8-14 YES FUSL  Fuselage reference length.

Note: Omit card 7 if J2 is 0, 1 or 2.
8 1-7 YES SWETNA Total nacelle wetted area
8 8-14 YES TODL Nacelle reference length,

Note: Omit card 8 if J3 is 0, 1 or 2.
9 1-7 YES SWETXP Wetted area of miscellaneous component,
9 8-14 YES RXLP Reference length of miscellaneous

, component .

9 15-24 PTITLE Any desired title information.

Notet There will be NXTPT of these ocards, .

Omit card set 9 if NXTPT 1s 0O or negative,

For each new case, add Cards 2 through 9 at this position in the data deck,

10
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END



4.5 Far-Field Wave Drag Progran

Codes on card 3 control inclusion of basic geometry data as
requested. The case number in first field of card 4 is an
integer, and mnust be right Jjustified in the field, without
decimal. Other input are in 10 field, -7 digit format.

If the fuselage restraint feature is used, the resulting fuselage
definition for the last case will be stored and can be used to
update the basic geometry (see executive control card summary,
FSUP).

Multiple <cases involving a given configuration description (e.g.,
various Mach numbers) may be run by a card 4 series. If the
geometry 1is to be <changed, an END card must be input and the
program re-entered by an FFWD or GEOM and FFWD. set-up.

Card Card Decimal Variable
Number Column Required Name Description
1 1-4 FFWD
2 1=80 Any desired title information.
3 1-7 YES AJl Wing input code.
0. = Ignore wing definition.
1., = Include wing definition,
3. 8-14 YES AJ2 Fuselage input code.
0. = Ignore fuselage definition.
1. = Include fuselage definition.
3 15-21 YES AJ3 Nacelle input code
0. = Ignore nacelle definitions.
1. = Include nacelle definitions.
3 22-28 YES AJl Fin input code.
0. = Ignore fin definitions.
1. = Include fin definitions.
3 29-35 YES AJ5 Canard (or horizontal tail) input code.

0. = Ignore canard definitions.
1. Include canard definitions.
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Case Cards

Cards 4 input a series of cases of different Mach number, cut or
theta variables, and/or fuselage restraints. The solution is
performed with the fuselage as input, and also for an optimum-
fuselage shape (subject to restraint points at which the fuselage
shape must be as input). If no fuselage restraint is specified
(NREST = 0.), one will be assumed at the station of maximunm
overall area. TIf NREST>0., a restraint card {(card 5) will follow
the <case card, and that restraint condition will apply for
subsequent cases if NREST is not changed.

Card Card Decimal ‘Variable

Number Colump Required Name Description
y 1-4 NO NCASE Case identification (right-justified)
Y 8-14 . YES XMACH  Mach number |
L 15-21 YES NX Number of equal intervals into which the

portion of the X-axis, XA to XB for each
roll angle, is to be divided, NX = 100.
and an even number.

L - 22-28 YES NTHETA Number of equal intervals into which the
: domain of theta (-900 to 900) is to be
divided. ‘

If the area distribution at only theta
= -90 is desired, then NTHETA < 36 and a
multiple of four.

L 29-35 YES NREST Number of X stations for fuselage
restraint points (= 10.), used for all
subsequent cases if NREST does not
change.

If NREST = 0., program assumes restraint
points at nose, base, and station of
maximum overall area.

5 1-70 YES XREST Array of fuselage stations, (including
nose and .base) at which computed minimum
drag curve will be restrained to input
area.

Note: Repeat card 4 for each new case. Only 1 card 5
may be input, after first card 4 with NREST # 0.

6 1-3 END
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4.6 Near-Field Wave Drag Progran

Two options are provided for fairing the wing section shape at a
given spanwise station: linear or second order, controlled by
TNOPCT on card 4.

The code ANYBOD (on card S) identifies the span station of the
inboard end of the wing for calculating wing thickness pressures
and wave drag. This is the y value of the wing-fuselage
intersection if there is a fuselage.

Card Card Decimal Variable

Number Column Required _ Name | Description
1 1-4 NFWD
2 1-72 ‘ Any desired TITLE information.
3 1-7 YES AJ2 Fuselage input code.
0. = Ignore fuselage definition.
1. = Include fuselage definition.
3 8-14 YES AJ3 Nacelle input code.
0. = Ignore nacelle definitions.
1, = Include nacelle definitions.
L 1-7 YES TNOPCT Fairing code.
-1, = Linear chordwise fairing.
0. = Second order fairing.
L 8-14 YES XM Basic Mach number for this case.
L 15-21 YES TNOM Number of additional Mach numbers.
TNOM = 5,
b 22-28 YES DONT Wing data printout code.
0. = Minimal printout.
2. = Thickness pressure ccefficients at

each grid element in the wing
calculations will be printed.
101, = Velocity potential will also be
printed.
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Card Card

Decimal ~ Variable

Number Column Required Name Description

L. 29-35 YES TNON Number of semi-span element rows in
wing calculations:. TNON = 40,

If blank, TNON set to 40,

L 36-42 YES TJBYMX Number of spanwise stations at which
wing thickness pressures are calculated,
TJBYMX € 24, Leave blank if TNON not
specified,

b L3-49 YES TNCUT  Number of body ‘stations at which
pressure coefficients are calculated
(¢ 60). 1If blank, TNCUT set to 50.

5 1-7 YES ANYBOD Wing Y dimension at inboard edge. If
negative, program will solve for wing-
fuselage intersection.

5 8-14 YES WRAP Nacelle pressure field code,

-1. = Wrap solution for nacelle
pressure field is desired.

1. = Glance solution is performed.

5 15-21 YES DLT2 Interference printout code.

-1. = Summary table printout only.

1. = Details of nacelle/fuselage
interference calculations will be
printed.

5 22-28 YES BCUT Number of divisions of nacelles used to
define nacelle pressures and Whitham
F(Y) function. BCUT = 40, If blank,
BCUT set ‘to 40,

6 1-35 YES TXM Array of additional Mach numbers.
Solution will be performed for these
Mach numbers after the solution for XM.

Note: There will be a total of TNOM values on the card.
Omit this card if TNOM = O,

7 1-70 YES TYB2 Array of semi-span values of element
row at which wing thickness pressures
are calculated.

Note: These values should be whole numbers beginning
with 0, and ending with TNON,
Up to ten values per card. Up to three cards,
Omit these cards if TJBYMX was not specified.
8 1.3 END
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4.7 Wing Design Progran

The wing design program principally requires a wing planform
(supplied from the basic geometry), a description of the loadings
to be used in optimizing the wing shape, and specification of the
design point and constraints to be applied to the solution.

Punch all data, with decimals, to the left in the card columns (10
field -7 digit format).

Default options are provided to help keep input simple. These
include: :

® TLOADS This is the number of loadings to be used
in finding an optimum loading combination.
If input as a positive number, the specified
nunber of loadings will be taken, in order,
from the table on page 62. (A negative sign
requires the user to list the loading numbers
to be used.) i

o XOCNUM This is the number of percent chords used in
printing the camber surface output. If in-
put as -12.0, standard percent chords are
used. :

o TIBYMX Standard semi-span stations are provided if
TIJBYMX = 0.

If program options are used that require wing thickness pressures,
nacelle buoyancy field, fuselage wupwash 1loading, or asymmetric
fuselage loading, it is necessary to have previously run the near-
field wave drag or 1lift apalysis programs to load the proper
tables. This is done as follows: ‘

® VNacelle buoyancy May be calculated by either wing
loading analysis program or near-field wave
drag program.

® Wing thickness Obtained from near-field wave drag
pressures programe. -

® TFuselage upwash Obtained by running lift analysis
loading program with wing slopes zeroed

(WHUP = 1.0).

® Asymmetric Obtained from 1lift analysis progran
fuselage loading with SYMM = 1.0.

The most efficient way to obtain all of the configuration
dependent data 1is to first run the near-field wave drag progranm,
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62

WING DESIGN LOADINGS

Loading
Number Definition
1. Uniform
2, Proportional to x, the distance from the leading edge
3. Proportional to y, the distance from the wing centerline
4, Proportional to y2
5. Proportional to x2 -
6. Proportional to x{c - x), where c is local chord
7. Proportional to x2 {(1.5¢ -x)
8. Proportional to 2 (1 + 15 X)-05
9/ Proportional to {c '_x)0.5' .
10. Eltiptical spanwise, proportional to V(1 - y/%)
11. Proportional to x, the distance from the leading edge of an
arbitrarily defined region
12. A camber-induced loading proportional to the body bouyancy
’ loading
13. A camber-induced loading proportional to the body upwash loading
14. A camber-induced loading proportional to the nacelle huoyancy
loading
15. The body bouyancy loading
16. The body upwash loading
17. The nacelle buoyancy loading



without nacelles, to get the wing thickness pressures. Then run
the 1ift analysis program, with nacelles, and with the zero slope
option (WHUP = 1.0) and asymmetric fuselage option (SYMM #0.).

The fuselage upwash 1loading will be that obtained with the
fuselage at- input incidence. 1If the upwash fields corresponding
to a series of fuselage angles of attack . are desired, it will be
necessary to change the fuselage definition and rerun the 1lift
analysis program to produce each upwash pressure loading.

**CAUTIONX*

The loading options must be used with some care. Loadings 12-14
- cannot be used without also wusing loadings 15-17. Lloading 11
cannot be used without specifying a corresponding planform region
(ANOARB>0). If all loadings are requested, the resultant cptimum
combination of loadings (and camber shape) may be physically
unrealistic if no constraints on upper surface pressure
coefficient are imposed. :

Card Card Decimal Variable '
Number Column Required Name Description .
1 1-4 . WDEZ
2 1-70 Any desired TITLE information
3 1-7 YES AJ3 Nacelle input code
0. = Ignore nacelle definition
1. = Include nacelle definition .
(required if loading 17 is used)
3 8-14 YES TNON Numbers of semispan elements in wing
‘ grid system. 2. = TNON = 50,
If blank, TNON set to 40,
3 15-21 YES ~  TJBYMX Number of semispan stations at which
camber surface is calculated.
2. = TJBYMX = 25,
3 22-28 YES TIFAF Flat plate calculation code
-1, = Use data from previous case.
0. = Flat plate calculation will be
made.,
1. = Flat plate calculations will not

be made. (Card 9 must be input).
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Card Card Decimal
Number Column Required

*Variable
Name

4 1-7 YES

"20

Description

APRINT Printed output code,

Summary output printed.

ma

-1. = Input data (except large tables)

and summary output printed.

Input data, output summary and

camber shapes at design condition,

if requested, are printed.

1, = Same as APRINT = 0., plus some
diagnostic data.

2. = All input, output and diagnostic
data printed.

(]
]

SMOOTH Code to determine smoothing procedure

applied to camber surface longitudinal
slope at each span station,

0. = No smoothing performed.
1, = Smooth-as-you-go technique used.
3. = Three point smoothing technique

used,

RESTART Code to determine disposition of force

and moment coefficients for component
and interference loadings.

-1. = Data from previous case will be
used.

0. = Data will be calculated by program
for use in current case and
subsequent cases.

"1, = Data will be calculated, and also
punched on cards.

2. = Data are read from card sets 17

i through 19.

-3. = Data are read from tape 3
(written by previous case)

b 22-28 YES YSNOOT Y value for parabolic apex tangent to
wing leading edge. (Leave blank if not
used. )

5 1-7 YES M Basic Mach number.

5 8-14 YES CMO Design value of pitching moment
coefficient at zero 1lift.

5 15-21 YES CLDZIN Value of design 1lift coefficlent,

If blank or zero, CLDZIN set to 1.0,
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Card Card Decimal Variable

Number Column Required Name Description
5 22-28 YES TLOADS Number of loadings to be combined

2, = TLOADS = 17 ,
TLOADS < 0.= Loading numbers will be
input on card(s) 10. Loading numbers
will be taken from table on page 62,
TLOADS > 0. = Loadings will be in the
order tabulated on page 62.

E.g., 1f TLOADS = 3,0, first 3 loadings
from page 62 will be used.

5 29-35 YES XOCNUM Number of chordwise locations at which
camber ordinates will be printed,
corresponding to options selected on
card 7, (XOCNUM) = 20,

-12,

Default locations of 0., 5., 10.,
20., 30., ... 90., 100. as used.

Omit card 11.

Values in percent of local chord

will be input (card 11),

+
I

5 36-42 YES ANOARB Numbers of points on cards 12 and 13
‘ used to define the arbitrary region of
the wing planform for loading number 11,
ANOARB = 20, If blank, cards 12 and 13
not read.

6 1-7 YES AXCPLIM Number of chordwise locations (card set
14) used to specify wing upper surface
limiting pressures. AXCPLIM = 15,

- = Use values from,previous case if
/AXCPLIM/ same as previous case.

0. = Card sets 14, 15 and 16 not read.
+, = Card set 14, 15 and 16 are read.
6 8-14 YES AYCPLIM Number of spanwise stations (card set

16) used to specify wing upper surface
limiting pressures. Needed only if
AXCPLIM > 0. AYCPLIM < 15,

6 15-21 YES TXCPT Code to request use of wing thickness
pressures in pressure limiting
calculations.

([

Wing thickness pressures not used.

.0I
1. = Wing thickness pressures used.



Solution and Constraint Options

Card 7 contains four inputs which control the extent of the solution and the
constraints to be applied. Each of the 4 inputs may take on 4 different
values, as follows: .

0. No solution of this type desired,

1. Calculate pressure distribution, drag, and pitching moment for
optimum combination of loadings.

2. Same as 1, plus also calculate the wing shape required to
support the optimum pressure distribution.

3. Same as 2, plus also punch the wing shape on cards, Order is
percent chords for ordinates, percent span stations, and then
the ordinates in percent chord. 10F7.3 format. (May be input
directly into wing analysis program with TIFZC = 1.0).

Card Caxrd Decimal Variable .
Number Column Required __ Name Description
7 1-7 ~ YES CONSTR(1) Obtain solution for minimum drag with
' constraint on Cj, only.

7 8-14 YES CONSTR(2) Obtain solution with constraints on
Cp and Cpo (requires Cpo value on
card 5).

7 15-21 YES CONSTR(3) Obtain solution with constraint on Cy,
and pressure limiting on wing upper
surface. '

7 22-28 YES CONSTR(4) Obtain solution with constraint on Cj,

and Cpo, plus pressure limiting on
wing upper surface.
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Card Card

Decimal Variable

Number Column Required Name Description
8 1-70 YES TJBYS = Array of semispan stations at which the
camber surface is calculated,
Note: Up to ten values per card. There will be a total of
TJBYMX whole numbers which must begin with 0.0 and end with
TNON, If TJBYMX was blank, the following values are used:
0., 4., 8., 12,, 16., 20., 24., 38., 32., 36., Lo,

9 1-7 YES X X coordinate of wing aerodynamic center.

9 8-14 YES SCL9 Flat wing lift-curve slope (per dégree),
based on the reference area for force
and moment coefficients. h

9 15-21 YES DR Flat wing lift-dependent drag factor.

9 22-28 YES AREA9 Planform area in program units,

Note: Omit this .card if TIFAF ( card 4) < 0. ‘
The data on card 9 would normally be calculated by a
previous run of the same planform at the same Mach number.

10 1-70 YES TLOAD Loading numbers for use in pressure
optimization. Integer numbers from
1.0 to 17.0, TLOADS (see card 5) in
number, and in arbitrary order. Up to
10 values per card. Omit card(s) 10 if
TLOADS > 0,

11 1-70 YES TPCT  Array of X/C (percent of local chord)
values will be interpolated at each
span station.

Omit card(s) 11 if XOCNUM = -12,

12 1-70 YES YARB Array of Y coordinates which define an
arbitrary planform region for loading
number 11.

Note: Up to ten values per card. Up to two cards,
There will be a total of ANOARB values,
If ANOARB (card 5) is blank, omit card set 12.

13 1-70 YES XARB Array of X coordinates which define an
arbitrary planform region for loading
number 11.

Note: Up to ten values per card. Up to two cards.

There will be a total of ANOARB values.
If ANOARB (card 5) is blank, omit card set 13.
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Card Card Decimal Variable

Number Column Required Name Description
14 1-70 YES - XCPLIM Array of chordwise locations (percent of

local chord) used to define the wing
upper surface limiting pressure
coefficient. Needed if CONSTR(3) or (4)
is # 0 on card 7. .

Note: - Up to ten values per card. :
’ There will be a total of AXCPLIM values starting with O.

and ending with 100, If AXCPLIM is not positive, omit card
set 14,

15 1-70 YES YCPLIM Array of spanwise locations (percent or
semispan) used to define the wing upper
surface 1limiting pressure coefficient.

Note: Up to ten values per card.
There will be 'a total of AYCPLIM values starting
with 0. and ending with 100,
If AXCPLIM is not positive, omit card set 15,

16 ~1-70 YES CPLIMIT Array of limiting pressure coefficients
on the wing upper surface. All
coefficients at a given semispan are
input in the same order as XCPLIM,
Begin each semispan set on a new card
and in the same order as YCPLIM.

Note: Up to ten values per card.
There will be a total of AXCPLIM X AYCPLIM values.
If AXCPLIM is not positive, omit card set 16.

*17 1-80 TITLE Title card of RESTART data.

*18 1-80 YES RESTRT Array of force and moment coefficients
for component and interference loading,
as punched from a previous run, for
restarting program execution.

*19 1-60 NO IRESTRT Array of elements per semispan station
‘ used in integration process as punched
from previous run for restarting
program execution.

Note: Omit cards 17-19 if RESTART (card 4) is not equal to 2.0.
20 1-3 : END

*The restart card sets 17-19 are printed on the Output file and identified
by the statement: RESTART DATA PUNCHED, DECK IMAGE FOLLOVS.



4.8 Lift Analysis Program
Codes on cards 3 and 4 control the inclusion of basic gecmetry
data as requested. Input is in 10 field -7 digit format. '

Note that the wing camber surface may be defined in several ways,
controlled by input TIFZC on card U4:

TIFZC
‘0. or 1. Input to lift analysis program on cards
2. Flat wing (Z = 0 everywhere) |
3. As defined by wing design program (which
must have been run previously).
4. As defined in basic geometry;

The wing camber surface input to the 1lift analysis program will
automatically be used to update the basic geometry definition if
TIFZC = 0. or 1.

By definition, a canard is required to be located forward of the
wing, and a horizontal tail aft of the wing. One each is allowed,
and they may both be input at the same tinme.

If the pressure limiting feature (controlled by FLIMIT on card 4)
is used, it requires the wing thickness pressures from the near-
field wave drag program, which must have been run previously at
the same Mach number.

All angles are input to the program in degrees.

Card Card Decimal Variable

Number Column Required Name Description
1 1-4 ANLZ
2 1-70 Any desired TITLE information.
3 1-7 4 YES AJ2 Fuselage input code,
0. = Ignore fuselage definition,
1. = Include fuselage definition.
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Card Card Decimal . Variable

Number Column Required Name
3 8-14 YES -AJ3
3 15-21 YES AJS
3 22-28 YES AJ?
L 1-7 YES TJBYMX
L 8-14 YES TNOPCT
L 15-21 YES TIFZC

Description

Nacelle input code.

Ignore nacelle definitions.

0.
1 Include nacelle definitions.

Canard input code.

0. Ignore canard definition,
1. = Include canard definition,

Horizontal tail input code,

0. Ignore horizontal tail definition.,
1. = Include horizontal tail definition.

Number of spanwise stations defining
camber surface. = TJBYMX = 20.

Number of percent chords defining each
spanwise station, TNOPCT = 20.

Code for camber surface ordinate,.

Z is input.

Z/C (percent) is input.

Flat wing option (Z = 0).

. Camber surface is defined in
common block /CAMBER/. .

Use definition contained in basic
geometry.

Il

£ whhrmOo
non

Note: If TIFZC is 2., 3., or 4., inputs TJBYMX, TNOPCT, TPCT,
TYBZ and WZORD are not required.

L 22-28 YES TNOM

b 29-35 YES FNON

70

Number of Mach numbers in addition to
basic Mach number XM. TNOM = 5,

Number of semi-span rows in wing grid
system. FNON = 40, If left blank, will
be set to 40.



Card Card Decimal Variable
Number Column Required Name
4 36-42 YES FLIMIT
5 1-7 YES TNFLAP
5 8-14 YES TNTWST
5 15-21 YES TNALP
5 22-28 YES WRAP
5 29-35 YES OXML
5 36-42 YES DLT2
5 43-49 YES BCUT
6 1-7 YES ANYBOD
6 8-14 YES THALP

Description

Limiting pressure feature code.

0 = feature not desired.

FLIMIT = number of configuration angles
of attack for solution using pressure
limiting.

Number of trailing edge flaps on right
hand wing. TNFLAP = 5.

Number of values (Y in percent, and
angle) to define wing twist. Relative
to input wing shape. TNTWST = 40.

Number of canard angles of attack (= 5).
Not required if AJ5 = O.

Code for nacelle pressure field solution

-1,
1.

wrap
glance

Mach number input code for nacelle

‘pressure field calculations.

0'
1.

Free stream Mach number used.,
Mach number input on card 19.

[

Nacelle pressure field calculation
printout code. ‘

-1.
1-

summary only
detailed printout

Number of cuts used to define pressure
signature from nacelles. If blank, will
be set to 40, BCUT = 40,

Wing/fuselage intersection Y value. If
negative, solve for intersection. If
ANYBGD = -10.0, intersection will be
input on Card Sets 14-16,

Number of horizontal tail angles of

attack, THALP = 10. Not required if
AJ7=0.
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Description

Asymmetric body volume term calculation
code,

Do not calculate

Calculate

Calculate using area distribution
input on Card Sets 17 and 18.

0.
1.
2.

Smoothing code.

Use 9 tern smoothing
Use smoothing-as-computed pressure
calculation, -

= O
]

Wing slope control code.

0. = Wing slopes calculated from input
camber surface.

1, = Wing slopes = 0. (used for fuselage
upwash field).

Basic Mach number for case,

Scale factor for input Z ordinates. If
blank, no scaling performed.

Number of 1ift coefficients input for
first Mach number (XM) at which the
combined flat plate and camber pressure
coefficlents will be computed.

(CLIN(1) =5.)

CLIN(4) Same as CLIN(1) for fourth Mach number

Card Card Decimal Variable
Number Column Required Name
6 15-21 YES SYMM -
6 22-28 YES SMOGO
6 29-35 YES WHUP
7 1-7 YES M
7 8-14 YES TZSKAL
7 15-21 YES CLIN(1)
7 22-28 YES
” 29-35 YES CLIN(5)
” 36-42 YES CLIN(6)
? 43-49 YES CLIN(5)
7 50-56 YES CLIN(6)
8 1-35 YES TMACH
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,(TMACH(j)).

Same as CLIN(1) but for fifth Mach
number (TMACH(4)).

Same as CLIN(1) but for sixth Mach
number (TMACH(5)).

Same as CLIN(1) but for fifth Mach
number (TMACH(%)).

Same as CLIN(1) but for sixth Mach
number (TMACH(5)).

Array of additional Mach numbers for
this case. TNOM values. Omit this card
if TNOM = O,



Wing Camber Surface Definition

Card Card Decimal Varlable Description
Number Column Required Name =—escriprion

Omit card sets 9, 10 and 11 if TIFZC = 2., 3., or 4.

9 1-70 YES TPCT Array of chord percentages at which Z
(or Z/C) ordinates are input and
pressure coefficients are evaluated and
output.

‘Note: Up to ten values per card. Up to two cards.
There will be a total of TNOPCT values from
0. through 100.

10 1-70 YES TYB2 Array of semi-span percentages at which
7 (or Z/C) ordinates are input,

Note: Up to ten values per card. There will be a
total of TJBYMX values from 0, through 100,

11 1-70 YES WZORD Array of Z (or Z/C) ordinates of the
right hand wing camber definition. All
ordinates at a glven semi-span are input
in the same order as TPCT. Begin each
semi-span percent on a new card and in
the same order as TYBZ.

Note: Up to ten values per card.
There will be a total of TPCT x TYB2 values.

Wing Twist Definition
Omit cards 12 and 13 if TNTWST = O,

12 1-70 YES YTWIST Array of semi-span percentages at which
vwing twist angles are input.

Note: Up to ten values per card, Up to four cards. TNTWST values.

13 1-70 YES ATWIST Array of twist angles, in degrees,
corresponding to YTWIST, A positive
angle means an increase in local angle
of attack. Linear interpolation is used
for points between input points.

Note: Up to ten values per card. Up to four cards. TNTWST values.
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Wing-Fuselage Intersection

Omit cards 14-16 if ANYBCD # -10.

Card Card Decimal Variable Description
Number Column Required Name —escriptlon
14 1-70 YES WX X values
is 1-70 YES WY Y values
16 1-70 YES Wz 7 values

Input X array defining wing-fuselage intersection, then Y and Z.
Start each array on a new card. Values are input at the percent
chords of the camber surface definition (Card 9). or basic
geometry definition (if WZORD not input).

Asymmetric Fuselage Area Input
Omit cards 17 and 18 if SYMM # 2.0
17 1-70 YES AOVR above-wing area
18 1-70 YES AUND under-wing area
Input'area distribution above wing, then below. Start each array
on a new card., Values are input at the percent chords of the camber
surface definition (Card 9), or basic geometry definition (if WZORD

not input).

Alternate Mach Nos, For
Nacelle Pressure Field Calculations

Omit card 19 if OXML = O.

Card Card Decimal Variable .
Number Column Required Name Description
19 1-42 YES3 TMLOC  Array of local Mach numbers for nacelle

pressure field calculations., First value
corresponds to XM, successive values
correspond to TMACH (if included).

Note: Up to six values on the card.
There will be a total of TNOM + 1. values.
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Wing Flap Definition

Omit cards 20 if TNFLAP = 0.

Card Card Decimal Varlable Deseription
Number Column Required Name ‘ —escr2prron

20 1-7 YES X1 Inboard X value of flap leading edge.

20 8-14 YES Yi Inboard Y value of flap leading edge.

20 15-21 YES X0 Cutboard X value of flap leading edge.

20 22-28 YES YO Outboard Y value of flap leading edge.

20 29-35 YES DEFLAP Flap deflection in degrees. A positive
angle means the flap tralling edge is
‘deflected downwaxd,

Note: There will be a total of TNFLAP cards, one for each flap.

21 1-35 YES TCA Array of canard angles of attack., A
positive angle means the leading edge
is rotated upward.

Note: There will be a total of TNALP values on the card.
Omit this card if TNALP = 0. or AJ5 = '

22 1-63 YES THA Array of horizontal tail angles of
attack. A positive angle means the
leading edge is rotated upward.

Note: There will be a total of THALP values on the card.
Omit this card if THALP = 0. or AJ7 =
23 1-7 YES VACFR Fraction of vacuum pressure coefficient.
' for pressure limiting.
24 1-35 YES TLALP  Array of o's for limiting pressure
. coefficient,
Note: There will be a total of FLIMIT values on the card,

Omit cards 23 and 24 if FLIMIT =
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Card Card Decimal Variable

Number Column Required Name : Description
25 1-35 YES CLINP  Arrays of 1ift coefficients for the

input Mach numbers (XM and TMACH) at
which the combined flat plate and
camber pressure coefficients are
computed. )

Cp's for each Mach number begin on a
new card.

Note: Up to five values per card. Up to six cards.
The number of values on each card will correspond
with CLIN(I) on card 7.
If CLIN(I) = 0, omit the Ith card.

For a new case, input cards 2 through 25 at this place
in the data deck.

26 1-3 END
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5.0 TYPICAL CASE AND PROGRAHM OUTPUT

A typical design and analysis case and associated program output
are presented in this section. Given a confiquration consisting
of wing, fuselage, nacelles and horizontal tail, the following are
obtained:

o Wing design at Mach number = 2.7 for ¢, = .10 and €, =
.015, in presence of fuselage and nacelles with pressure
limiting at .7 vacuum.

o Analysis of confiquration drag-due-to-lift for a series
of horizontal tail settings.

L Skin friction drag
° Far~field and near-field wave drag analyses
® Drawing of configuration.

The input card listing for this case is shown on page 83.

The program output has been edited to reduce page count while
illustrating output format.

The output begins with a listing of the basic geometry, separated
into components (wing, fuselage, etc). An uncambered wing was
specified in the basic geometry, since the camber surface will be
defined by the wing design program.

Configuration-Dependent Loadings

Since, K the wing design case 1is to be performed with pressure
limiting, and in the presence of fuselage and nacelles, the -
corresponding pressure arrays must be computed. The near-field
wave drag program is run first, to generate the wing thickness
pressure data (page 90 ). Only the wing geometry is required for
this calculation; output for the complete wing-fuselage-nacelle
configuration from the near-field program is illustrated later
(page 81). '

The 1ift analysis program is executed next, tc calculate the
nacelle pressure field and the fuselage upwash pressure field. To
obtain an approximate orientation between the fuselage and wing
for the 'upwash field calculations, a previously defined camber
surface vas input using the TIF4C = 1.0 option. The ANLE
interface program inserts this definition into the basic geometry
and prints it (page 91 ). The 1lift analysis program then computes
the wing upwash field (page 96), the nacelle pressure field (page
97), and the loading on the wing due to the fuselage upwash field
(page 10l1). The wing upwash loading is that for the basic wing
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angle of attack with all wing slopes zeroced, i.e., as computed
with input WHUP = 1.0.

Wing Design Solution

Much diagnostic output is available from the wing design module.
However, print controls are used in the program (input APRINT) to
provide output flexibility. 1In the typical case shown, the print
control was set at +1.0, to illustrate output format. The design
case shown utilized seven total loadings, including those due to
fuselage upwash and nacelles.

The wing design program first prints the input data and checks the
design and constraint options (the card 7 inputs) for consistency.
The semi-span stations, in program units, at which the camber
surface will be calculated is next printed, followed by a 1listing
of the «component loadings to be used and the chordwise locations
at which the camber surface will be interpolated. Tables of the
configuration dependent loadings are also output.

The program next computes and prints the flat wing solution (page
112). This includes 1lift and drag coefficients, the 1lengthwise
center of pressure position (as a fraction of overall wing
length) , the pitching moment -derivative (dc sdc.), and the drag-
due-to-1ift factor. mo L

The program then cycles through all the component loadings. For
each, a table giving spanwise distributions of 1lift, drag, and
pitching moment coefficients is printed. This is followed by the
integrated values of 1lift coefficient, drag coefficient, center of
pressure position, drag-due-to-1lift factor, the ratio of input
reference area to gross planform area (S,..¢/S,. )+ the pitching’
moment slope with design C;» and the Cho aSsociated with the
component C;. This 1is followed by the interference drag of the
component loading on the nacelle area distribution (if nacelles
were input), and a tabulation of the interference drag
coefficients associated with all other component loadings. The
camber surface for the selected loading is not printed, but it
would have been had APRINT = 2.0 been input.

The program next summarizes the force and interference drag
coefficients of all the component loadings {page 120), and writes
the RESTART data deck (if requested). Only a portion of the
RESTART listing is shown since it is quite long, consisting of the
matrix values and all confiqguration-dependent pressure arrays.

With all component loading data defined, the program then solves
for the wing designs requested on card 7. The solution
constraints are identified in the title block, followed by (if
APRINT is 1.0 or 2.0) the optimization matrix. A check of the
solution accuracy is made by multiplying the solution matrix by
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the left-hand side matrix (which should equal the right-hand side
matrix).

The solution matrix tables are followed by a table of the
component loadings combination, i.e., the product of 2;C.; for the
different basic loadings. These products give the contributions
to total wing C, for each of the component loadings. The solution
C , 1lift coefficient, and drag coefficient are also prlnted. The
resultant wing upper surface pressure distribution (C,;) is then
searched for the minimum difference between Cpu and the limit Cp'
and this minimum is printed, together with its planform location.

The bucket plot of drag-due-to-1lift factor (K.) versus ¢, for the
optimum wing designs of the component loadlngs is next printed
(page 123). Finally, if the camber surface shape corresponding to
the selected design point was requested, the camber surface is
printed as %/C (in per cent) versus X/C at the solution spanwise
sta tions.

This process is repeated for all other design options, except for
the bucket plot, which is printed only once. If a pressure
constraint condition is encountered which required another term to
te add=d to the solution matrix, a note to this effect is printed
and the optimization 1is performed again.’ (If the pressure
constraint 'condition cannot be satisfied with a maximum size
matrix, the solution stops and a failure message is printed.)

For the test case shown, one constraint on pressure coefficient
was rTequired to satisfy the design solution, with or without the
Cpo constraint. (The pressure limit was exceeded at 70 per cent
semi-span and 0 per cent chord, as noted). The force coefficients
and camber surface for the design point wing were calculated and
printed, as requested, on page 127...

Wing Camber Surface Update

In the illustrative case, the final camber surface design was used
to update the basic qeometry by means of the executlve card WGUP.
The updated definition is printed on page 130.

Lift Analysis

Given the basic geometry definition and the camber surface
obtained by the design program, the lift analysis program was used
to calculate the 1lifting pressure soluticns for the complete
configuration, both tajil-off and tail-on at a series of horizontal
tail settings. '

The 1ift analysis program output consists of the input, the wing-
fuselage intersection definition, fuselage upwash data (upwash 1in

19



degrees), fuselage buoyancy field, the nacelle pressure field
definition, camber surface data and the wing 1lifting pressure
coefficients. These are summed over the configuration to obtain
lift, drag, and pitching moment data. The fuselage force
coefficients are printed both with and without wing downwash
effects included (page 149).

The férce coefficient summary, tail-off, is shown on page 150.
The program first prints a table of 1ift, drag, and pitching
moment coefficients for the wing at the input incidence, and also
per degree angle of attack (FP at 1 deqgree). The increments due
to.the nacelles are also printed. This table 1is then repeated
with the fuselage contribution added. The drag terms are then
combined into two equations (nacelles on and off), and drag and
pitching moment coefficients tabulated for a series of 1lift
coefficients. :

The configquration streamwise 1lift distribution is next summed and
printed and further broken into separate summations for wing-
fuselage-canard, nacelles, and horizontal tail. These summations
are cumulative and are divided by the total 1lift of the
configuration.

The force coefficient and streamwise lift distribution data are
repeated for each tail angle of attack, together with the
contributions due to the horizontal tail.

The spanwise 1ift distribution is printed last (page 158). This
tabulation is for the wing-canard-nacelles combination only
(excluding fuselage or horizontal tail). ‘

If the limiting pressure option of the 1ift . analysis program is
requested, the output is the same except for two alterations:

1. The data at the confiquration basic angle of attack becone
data at a specified angle of attack.

2. Notes are printed to call attention to the pressure 1limiting
option.

Addition of a canard to the configuration produces an additional
set of force coefficient summary data, i.e., data is printed both
with and without the direct canard contribution.
Skin-Friction
The skin friction program prinpts input, then a table of wetted

areas, drag/dynamic pressure (D/q) , and drag coefficient, for each
input flight condition (page 161) .
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Far-Field Wave Drag

The far-field wave drag program prints an enriched area
distribution for the fuselage (page 162), then +the area
distribution for different configuration component buildups at a
series of theta (cutting plane inclination) values. The progranm
next identifies and prints the area restraint points corresponding
to the case restraint condition, followed by configuration data
for the input configuration and one optimized subject to the
restraint points. An optimized fuselage area distribution
corresponding to the restraint case 1is then calculated and
printed, followed by a drag summary for the configuration as-input
and with the optimized fuselage (page 168).

Near-Field Wave Drag

The near-field wave drag module, for wing-fuselage-nacelles, was
executed next. The prograkr input is first printed, followed by
the wing fuselage 1intersection. {(The ] values of this
intersection are relative to the fuselage centerline, rather than
the overall coordinate systen.)

The nacelle terms are next printed. First +the nacelle pressure
field acting on the wing is output (edited out in this case since
it is the same as previously 1illustrated in the 1ift analysis
program output). The interference pressure signatures associated
with the nacelles and fuselage acting on one ancther are next
calculated and printed, including the "image" = signatures
associated with reflections off the wing surface.

The buoyancy field of the fuselage acting on the wing is then
summarized, followed by the wing definition and isolated thickness
pressure solutions.

The isolated fuselage pressure distribution and the wing-on-
fuselage signature is next tabulated (page 179), together with a
running summation of the drag associated with these pressures.
Each of these sums is divided by the total corresponding drag
value.

. The final drag summary (page 183) consists of wing section data,

tabulated fuselage and nacelle drag coefficients, total drag and
wetted areas.

The wing section data, at the solution spanwise stations, consist
of the isolated wing section drag coefficient (CDW/C= drag of the
element row divided by chord), interference drag of fuselage on
ving section (CDB@W/C), interference drag of nacelles actirg on

the section (CDN@W/C), the sum of those section coefficients (SUM

Cb/C), and the fraction of the total wing wave drag for the
section.
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Drag ©of th2 wing-fuselage combination is next printed, including
the isolated wing (CDW), isolated fuselage (CDB), fuselage-on-wing
interference (CDB/W), wing-on-fuselage interference (CDW/B), and
the total of those (CD WING-BODY).

A table of nacelle drag terms is then printed, giving the isolated
wave drag and the interference terms for the nacelles at each
input origin.

The total wave drag for the configuration is printed as TPTAL CD.

Plot Progranm

The plot program prints the program input and view data. A
typical drawing from the program is presented on page 12.
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2.865 2.983 3,633 3,77 3.654 3,42 3,42 18-
261, 2.0 =16, 25, 277, 11, =16, 9, 22
0. St 100, C 23
C. 1.5 C. .28
NF WD 1
WING THICKNESS PRESSURE GENERATION F]
0. 0. 3
0.0 2.7 0,0 LI
476 1. 5
END [ ]
_ANL2 1
FUSELAGE UPWASH ANO NACZILLE PRESSJRZ FIELO LOADINGS, 2
1. . . ' 3
12, 12, 1. 5
-1, -1 ’ 5
476 1.0 ~ [y

83
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2.1

4

0.000 5.00€:16.00C 20.000 30.000 &0.000 50.000 650.000 70.000 80,008 9-%

90.0C0100.00C. 9-2
90.,900100,00C X 10-2
0elBfC <=0573 1,667 =4,135 ~6,5618 ~8.925-10.956-12,677-14,049-14,957 11-1-1
=15,4¢5-15,621 - B 11-1-2
Ga8CG <=uC3I3 =0653 ~1,678 -2.557 -3.0896 -5.33% -6.213 -7,218 -8.082 11-2-1
~8,781 -9.237 11-2-2
0,000 2666  =aliste =,857 =31,767 2,715 ~3,700 -4,662 ~5,572 -6.406 11-3-1
=7.1463 ~7,758 11-3-2
e.00¢ 86 «oG06 ~.425 ~1,040 ~1.754 -2.528 =3.327 4,130 -6.918 11-6-1
=5.676 -5.33C 11-4-2
g.aCC «232 «265 G238 =et10 <~<958 -1.5%4 =2,253 -2.36k4 -3.685 11-5-1
~ho430 -5,127 : 11-5-2
0,000 146 268 2480 <,106 -.519 =-1,017 -1.,576 =-2.184 -2.825 11-5-1
~3.h89 -4.159 - 11-3-2
e.0c0 «2814 «493 «561 138] 149 =.211 <~.647 ~1,137 -2.669 11-7-1
=2.239 -2.3%2 11-7-2
g.c0¢C oC76 «b36 «688 o717 «596 «387 082 -,265 =-.669 11-8-1
1,116 -1.538 o 11-3-2
0,0€0 «28C ¢547 1,073 1.362 1.520 1.633 $.704 3,722 $.730 11-3-%
1.7C% 1.647 11-3-2
0000 =360 =¢638 =,850 <4956 =1.141 =1.3%3 =1,556 =1,750 ~1.973 11-10-%
~2.211 -2.456 11-13-2
0.0C0 =4336 <=o655 ~1.241 =1,750 =2.211 =2.557 -2.900 ~-3.264 ~3,622 11-11-1
=3.970 -4.308 . 11-11-2
ColCL =4339 =653 -1.2(8 =$.656 =2,015 =2,238 -2,442 =2,542 =2.627 11-12-1%
=266 ~2.597 11-12-2
END 26
NOE2 1
NING DESISN 7 LOADINGS INCLUDINS FUSELAGE AND NACELLE LOADS 2
} 40, 12. 9. 3
le 1. L3
2.7 «G15 o1 -T. =12, H
2. 2. 1. 6
S VYRS VY 1. 3, . ?
0.0 2.0 &0 843 12.0 16.6 20.0 24a0 28.0 3240 8-1
36.0 40.0 8-2
1.0 2.0 3,0 16, 17, S, T, 10
G.0 100.0 14
0.0 1¢0.0, 15
=0.437 -0.137 16-1
-0.137 -2.137 16-2
END 20
WGYP
ANLT i
ANALYSIS OF DRAS-DUE-TO-LIFT H22.7 2
- 1. 1.0 3
3.0 . [
0. 1. 2 5
4,76 5,0 6
2.7 7
-2, -1, Q. 1. zg 22
END 26
SKFR
[

SKXIN FRICTION CALCULATIONS %=2.7, H=60000 FT

969-500 WING CA4BER DESIIN

: 1 1.1 1 3
1 [

2.7 60, 0. b 8% [
—£ENO A0
FFWOD 1
FAR-FIELD WNAVE JRAG OPTIMIZATION JASED ON MAX. AREA H4
1. 1. 1.8 b ¥ - 3
1 2.7 S0 36. [Y

END 6
b

NEAR FIELO WAVE JRAG 2
$e 1. 3
s 2.7 &
b, 76 1. L3 5
END 8
—pLayY by
2

3

L3

L}

L3

5

1.0 1.0 1.0 0.0 1.0

X2 10, ORT =1

L O | 10. ORTY -2

Yz 10, ORT -3
—END
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(X113 S08 0 (11X X ] 898 23880 M!NG 0..0' [YY Yy (2213 (X122 (1213
RIFA = 93938,0000 CBAR =  £06.4200" X3ARIN = 187.0008

X0 = 76,5900 X0 = 83,1040 X0 = 93,1850

Y) = 4,7520 Yo .= 6.6250 Yo = _ 9,5190

0 = G.0CC0 20 s 0.0000 14 = 0.0000

CHORD s 165648300 CHORD = 160.1330 CHORO = 149,7300
PERCENT CAMBER HALF-THICKNESS CAMBER HALF-THICKNZISS CAH3ER HALF-TAICKNESS
CHORD (¥ 3] UPaER LOWER (33} YPPER LIHER (23] UPPER LO4ER
£.C 0,600C 0.0030 6,000 0.0000 0.0000 0.0000 0,0000 0,0000 0.0000
2.5 0.cCCO .5700 5760 0.60C0 «570C. «37046 - 0.0003 «5560 «5500
5.0 e.oct0 ALY 7160 0.0000 71300 7140 0.0008 o7120 «7120
10.G G.CCCY .372¢ 28729 0.0000 . .872L <8720 0.0000 <8729 «8720
2040 0.C0C0 1.0500 1.0500 0.0000 1.0500 1.0500 0.0000 1.0540 1,0540
30.0 8.6cCY te145¢ 1.1450 0.0000 1.1450 1.1450 0.0000 1.1560 1.15680
0. C $.L0LC 12080 1,2000 £,003¢C 1,2000 12060 0.0000 1.2130 1,2130
5C.0 c.C0C0 1,230 1,2300 s.000C 1.23¢8 1.2300 0,6000 1.2350 1.2350
€C.0 - 2.10C8 1,260 t.269¢ 0.0600 1.2430 1.2630 0.0000 1,2370 1.2370
20,0 £:C3€2 1.4738 1,170C 90,0000 32,1700 ___ 1.1700 . G.£000 1.1270 1.1270
8C.0 e.coCC +9370 «9378 0.0CC0 9370 «I3ITL " 0.0000 «8830 .8330
9.9 C.r0CG 5466 5460 9.0000 154BG6 5460 6.0000 o 5070 b .5070
10¢, ¢ 0.C0CG £,303¢ 0,00€¢8 20,0000 9.cc0¢ 0.0000 80,0000 0.0000 60,0000

X) s 116.3600 X0 = 168.9%00 X0 = 225,8100

Y0 = 15,3330 Y0 s 31,2500 Yo = 47,5040

20 = 0.9600 0 = t.Cco0¢ 0 = 6.0000

CHORD = 125.35%¢ CHORD 3 77.235¢ GHORO = 32,6510
PERCENT CAMBER HALF-THICKNESS CAMBER AALF=-THICKNZSS CAMBER HALF-THICKNESS
CHOROD (2) UPPER LOWER 2y JPPER LIAZIR (2) UPPER LOJER
0.C €.CCC) c.C000 g.Goo0 0.0000 9.0000 0.0000 6.0000 6.0000 0.0000
2.5 g.00G0 «5500 #5500 0.0000 «5700 «3700 0.,0000 «5800 «5800
5.0 0.,£0€3 « 7150 <7150 0.0000 2 T27C 1216 0.0009 + 7290 7230
1¢.0 e.fotd «8750 «8760 0.0000 +9020 »3020 0.000) 3110 .9110
20.0 c.coct 1.1261 1.1264 0.00G0 1.038¢C 1.3380 0.0000 1.1360 1.1340
30,0 05,0000 13743 137439 0,00040 1.2200 1.2200 0.€090 1.2680 1.2680
40.0 g.C0C0 1.2350 1.2350 0.0000 1.289¢C 1.2890 0.0000 1.3630° 1.3630
EC.C c.ceco 1.2500 1.25¢00 6.6000 1.315¢ 1,3150 0.0000 1.,3750 1.3750
£0.Q 0,060 1,2230 1,2299 0.0000 1.262¢ 1.262¢ 0,00080 1.3208 1,3200
TC.0 e.0CC0 1.08790 1.0870 0.000¢ 1.105¢ 1.1050 g.0000 1.15580 1.1550
8C. ¢ 0.coco « 8400 «8600 0.0000 +8420 8420 0.0000 «8800 «8300
Q.0 £.L0C0 PLYLY L Y LY | 00008 9738 19736 06000 00950 0358
16¢. 0 c.CcCd .GeGCCY 6.0000 0.0C00 0.0000 0.%00¢C 28,0003 0.0000 g.0000




98

sevv? (21X T 808 908 980 4. '!"G, ' 980 9808 [ X1 1] 883 (211
. i k) = 225,330 ;. XQ__= 258,2100
T ' YO = W7,5u50 - YO = 66,2500
. 22 = gJ0c0 - 20 = (.0000
: CHOR) = 32,581¢ CHORD __ ® 16,4450
[
PEPCENT ¥ CANRER AALF-T4ICKNESS CAMBER HALF-THICKNISS
CHORD Vi~ () __ JeP:R LOMER {2) UPPER LIMER
8.0 . - 0.06C0  C.000C  0.0000 ~ 0.000C  0.00G6  0.0C00
2.5' 0.900) 1340 e1340 - - 10,0000 «1346 <1340
S:0.-1; . 0.€0CC 22640 22610 . 0.0000 22640 22510
10,6 -+ ' 0.0CCC . 4350 . 4950 0.0000 4910 T
20.0° 0.00C3 . 8300 . 3863 . 0.0000 + 8300 3300
3,00 0.CCC0  3.155C  1,1550 9.00C0  1.1550  1.1550
40.0 0.00cC 1.3230 1.3200 0.6000  1.2850  1.2850
50.¢ 0.60C0  1.3750  1.3750 0.0000  1.3750  1.3750
AL, 0 G.u0CC . 1.320C 153200 09,0000 __ {1,328 ___ 3.3200
70,0 0,600 1.155G6  1.1550 0.0600  1.1550  1.1350
ng.C £.0000 +A307 8409 0.0000 8300 +8300
9,0 240080 26950 24950 0,056 4950 19350
10€.0 e.cote €.C061  C.coCo 0. 0uec 0.00C0  0.0000
sene? 838 soen [ X2 2 ...‘v. . FUSELAGE .88 (X 1] ] .‘ ....A 80 e Se8s
' ‘2
BENTE AL INF SENTZRLINE RADIUS : AREA PIRINETER
.£,20¢€0 10.3¢00 0.0000 - 0,0000 0.0000
16.5700 8.3500 2.7350 23.5000 1741846
33,3319 7,160 4,2782 57,5000 26.8406
£0.060s , S.560¢ - 5.3226 89,0300 33,4426
66.5700 €,1700 6.1026 117.000¢ 38,3040
"3,33C° 27360 §.3330 126.0000 39.7915
10C.0¢00 1.2860 6.1752 119.3000 , 38.8001
11€.5700 -41430 5,8632 108.000¢ 35,8334
233,3309 -1.5008 5.7812 105,0000 36,3245
150.000C =304 G 5, 8360 T 1£7.00C0 36,6608
1£6.5503 -4.5060 5.8360 107.2000 3645688
183,33€0 -5.9260 5,8087 106.0000 36,4374
20C.000C T <7.%i6G 5,6900 102.0000 35,8618
216,5700 -5.8500 5,4700 34.,000C 34,3692
232.33¢0 -13,2510 5.0146 79.006¢ 31.5G78
25€.£0CC =11.7000 ©.3336 59,0000 27 2230
26€.67G0 . -13.200¢ ©3.2010 33.0000 20,3639
282,3€00 =16,56€0 1.5958 8,0000 10,0265

29%.C0CC =15.7LCC g.GCoe ) 0.0000 8.0600




L8

ss0s [ 133) [ 21X3 [ X X2 sesee NACELLE 830, X1 (X 12] sene sses
XQ = 2413.420C X0 = _218.6700
Yo = 163360 ¥l = 31.2560
0 = =5.R000 20 = ~4.900C0
09 = =5,03500 D) = =%,9004Q
X RADIUS X RADIUS
g,cCCC 208650 0.0C0Q 208650
2.0CaC 2.9830 2.3080 2.9830
15.67C0C 3.633) 15,4700 3.633)
21, 525¢ 3.77(C 2125250 3.770%
2%.017¢C T.654C 28.047C 3.6540
32.367¢C J.02(0 32,0676  JF.e200
35,0600 3.42(0 33,0400 3.6200
[ 34ad ey (X244 sssy ssee CANA (L add sess [ [ [ ddd
XI = 261.0000
Yl = 220000
I1 3 =16.0C00
ol = 25.0030
X0 = 277,:0CC
Yo = 11.00C0
20 = =-14.,0000
Lo = 3.00080
PERCINT UP2IR LOMER
GHORD 0R) OR)
C.Ca G.C2 LoLO
50.00 1450 1,50
1€C.CQ 9,00 G 00




MING THICKNESS PRESSURE GENERATION

RATIO= 4.15385

MACH NO.= 2,70068 N3 [ 1] NOPCYs=s 13 JBYMAX: 20
PLANFO3M AREAKPOINIS
X Y FELED) XLE XTE Y
1 76.59CC 64086 166.8300 (] 76.5900 263.64200 0.0000
2 7A.590C 4. 7570 103, 93CC 1 76.59C0 2% H
3 83,1040 €.€250 160.1330 2 76,5900 263.6200 3.3125
» 93.165C 9,516 163,.73CC 3 77.3284 263.3993 4. 9588
[ 116.0600 16,3330 125,33CC & 83,1040 243,2370 6,6250
6 16%.980C 31,2500 77.2350 5 “88.8799 243,0751 8.2513
7 225.84(¢ 47.5%48 32.691¢C 6 34,6559 262.3146 9.9375
8 225,8108 47,5450 32.681¢C 7 160,4320 242.7580 11,5937
9 258.21(¢C 6b.2500 16, 6%5C ] 106.2081 242,604 13,2500
: 9 111.9843 202.4449 14,9062
i¢ 117.76(3 242,371C 16,5525
11 123.5352 242,.8112 18,2187
12 129, 3120 243.2515 19,8750
13 135.,0878 243.6917 21.5312
1% 1408637 264,1320 23.1875
15 146.6335 244,5722 26,8438
16 152, 4153 205,0124 26,5000
17 158.1912 Zu5.6527 28.1562
18 163.9670 245.8929 29.8125
19 169,7430 246.4396 31,4687
20 175.5196 247.68G7 33,1250
21 181.2%62 248.9225 34.7812
22 187.0729 250.1642 36,4375
23 192.8495 251.6059 38.0337
2% 198.56262 252.6477 39,7500
25 204,.4028 253.8894 41,4363
25 210.1795 255,1311 £3.0625
27 215.9561 256.3728 447187
28 221.7328 237.6146 46,3750
29 226.6523 258.8592 48,0312
30 229.5211 250.1134 49.6875
31 232.3900_____.254,3515 5143037
. 32 235,2589 262.6217 53,0000
33 238.1278 253.8759 54,6562
34 24C,9957 255,1300 56, 3125
35 243.8656 255.3842 57.9588
36 246.7345 257.6383 59,6250
37 269.6633 258.8925 51,2812
38 252.4722 270.1467 62,9375
39 25503418 a71.4008 64.5337
40 258.2100 272.6550 66.2500
. INBOARD WING END DZFINITION
C40RD X Y 4 T
g.C0 76.5004561 4, 750000 0.000000 0.0000¢€0
2.50 80.770941 %.760000 0.,000000° 14901739
5,019 84.9461626 4.760090 0,030000 ‘2.3%2179
10.60 33.2823486 4.7606G3U 9.c00060 2.333328
0.000000 3.50320%

20.09 109.364310 4%.7630C0

88
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32820163

30.00 126,646238 §,750000 0.90000¢
%0.00 143.328159 %.760030 0.0€0000 4.003662
sC.C0 160,C10C8% 4.760000 0.0C0060 %.403753
60,00 126.33200R L,760000 0.00006G0 4,107145
76.CC 193.37391) Le760000 0.0000C8 ' 34933570
80.00 210.(55857 Le?76CAUC 0.000000 3.125193
96,00 225.237282 4,750000 0,00LCC0C 1,821666
102.c0 263.419706 4,76003C 0.006000 0.0200600
TAILE OF INPUT 2/C DROINAVES
XPCT 0.00C0C0 2.500000 . 5.000000 10.000000 20.600000 30,000000 40.000008 $0.080000
AD.0COCEQ 70000000 AQ. 000000 90,.000006 100,000000
v/az2
0.0300 6.0CC0CO «57300C «714000 +872000 1.050000 1.165000 1.200000 1.230000
1.269CC0 1.173000 «937000 +546000 8.000008
€710 0.006660 .5700L¢C o 716000 .872000 1.856000 1.14500 1.200000 1.230000
1.2490C3 1.173600 +9337060 +546000 . 0,600000
<1600 0.€000C0 +570000 « 714000 +872000 1.050000 1.145000 1.200000 1.230000
1.269C00 1.17¢000 «937000 +546000 0.000000
.1635 0.5¢Ca0a +550C00 +712000 .872000 1,054000 1.155000 1.213000 1.255000
1.237¢CC 14127008 +8830CG $507060 0.00G000
+2465 0.6060CO 4553600 » 715000 +876000 1+126000 1474000 1.235000 1.250000
1.229360 1.087C08 «84C0CY S476000 d.00c000
X2 £.0CCaC0 +570000 .727000 +302060 1.698000 1.220000 1.289000 1.315000
1.2620C0 1.105000 «842000 «47300C ¢.000008
oT176 0.9CCGCO +580060 «729000 2911000 1,134000 1.268000 1.343000 1.375000
1.3206C0 1.155200 +883000 S43500C d.60c0a00
o127 0.CCCUCO «134CC0 + 261000 2435050 .880000 1.455000 1.320000 1.375000
1.3200¢0 1.155098 +880000 «435000 04000000
1.£000 6.230000 <136C00 . 26100 S49LCGC T .86(0C0 1155060 1.285000 1,375000
‘ 1.320000 1.155000 .« 880000 #%95000 0,000000
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TABLE OF VMICKNESS PRESSJRE GOEFFIZEINT

XPCY 0.00 5.00 10.00 15,00 20.00 25,00 30.00 35.00 0,00 5,00 50.08 55,00

YA LELRD 10,00 15,00 80.00 45,04 30.00 95,04 100,00
v/s8s2 7 . )

.0CC 0.060CCL  .C08208  .01719% 020513 012988  ,0G7425 035438 ,003266 .002663 .005682 .003438 «000679
=+0001(0 =.001515 =.003306 <=.006349 <.0G8065 <«.013337 -.C18165 =,022430 =,027107

025  .C03386  .(08515 ,C13314 013935 .009557 .G07861  .G0834d  ,005986  ,003147 .00216% .000875 .0005%9
+C31h61  ,COC329 -.003097 =-.006390 =~-.010492 =.014732 =.0L7603 =-.021228 =.026055

2850 oC12161  .G12951 4015735 ,014073 01222 008119  0C4BL3 - ,003518 ,00e26s 002316 002561 001381
~.CLEBES  =o 002505 =o(03723 =,CC7037 =.010562 =o014541 =-.019333 =,024072 -.026998

075 .Cub193  LG1C107  .C04C35  ,G05410 008955  ,008058 ,003385  .004022 003647 000982 001429 001289
=e0C2097 =4C04135 =oCC5313 =.011001 =.019695 =,017282 =.02232¢ <=.026679 =-.028459

100 .06uCW)  .OT7115 -,006138  .CON73C  .06725%  ,0C4w28  ,CJ243L  ,002909 .001848 004128 001735 <-.060430
=e204C20 -.CU6%35 -.00985) «,014174 <=,017639 «,020563 ~.C2L990 <~,028659 <,0309%

<125 .€2372)  .CGGLL1l  -.0053(7  .G03027  ,006030  .003180 .0C161d .G01083 008427 .000812 =.000060 =.001436
=e03597 -,007567 -.012586 =.015893 =,018869 =.022339 -.026103 =-.030207 " <-,032645°

L

+15C «133( 21 oClbbll  «,C1CWG7 «G0GO92 « 003698 0001997 -,000703 ~0Cy883 ¢000315 <,001088 ~.001295 <=.0060)7
=eNOLACL =oC10475 =.C13770 =.C15006 =.019718 <,C24340 =~,026617 =.C29497 =.033011

200 063335 -.C05775 -,C08818  .G01025 -.001539 =,001172 000763 <-.GLGB41 <-,002589 =~.001167 -.00116% <=.004336
=+ 00843 =.011358 ~,0158C3 =~,019553 <=.021919 =-,£25428 =~,0289C% ~-.031633 -,033645

4250 .C4C3C0 -.C0f285 -,011646 =,003349 -,005326 =-.0C4686 ~,(312863 <.000826 =-,001664% =-.00332% -.003529 -.005053
~oG8476 ~.(13308 -.017513 =-.020301 =.023333 =-.02706% =.030665 =.03332% =,.034423

300 027563 <-.00649k <-.010756 =,009396 =.006239 =-.006047 <-,0J46k7 =-,002865 =-.004096 =,00193L -.004918 <~.G07v86

’ -eC111€2 =.01%533 = 017013 =.022979 -.[26318 ~,029964 =-.031289 -.034498 -,037529 -

o350 .GNO3EC  .C(3395 -.0G776h =-.C1l4blh =,010288 < =,008938 =-.003613 =-.603909 -.004395 =~,005363 =-.0063%0 -.008%19
© =e011683 =-.01636% =-.C21135 =.02393% =.027357 -.030841 <-.035015 =.336348 <.038466

S400  J041224  .001326 -.01G04C -.C12589 -.C11536 =-,010695 -.00743% <,LGNB55 ~o(05275 <~,005848 ~.008291 -.013125




s S8 8 N (XX 2] LA AL 2890 "!”5 S804 2888 [ A 444 900 909

REFA = 9698.0000 COAR = 106.4100 XBARIN = 187.0000

X3 = 75,5300 Xa = 83,1040 X0 = 33,1650

' I 4,7570 10 = 626250 YO = 9,5100

73 = LecCGE 79 = CeCI00 10 = 0.0000

CHORD) = 166.83C0 CHORD = 160.1330 CHORD = 149,7300
PERCENT CAMAFR HALF-TAISKNESS CAWGER HALF-THICKNZSS CAM3ER WALF-THICKNZSS
CHORD ) UPDER "LOWER [§3) UPPER LIMER () UPPER LOJER
_t.t 0.00CH 0,092 6. 0060 09,0000 90,0000 0,000 046000 0.0600 0.0000
2.5 . -.02e7 «5703 +5700 0528 .570C .5700 <0556 25500 5500
5.0 ~oClil o714 oT1b0 «1057 oT14E o7140 e1107 o7120 #7120
10,0 ~a5267 . L8728 28720 -+2306 28720 28720 -,1337 28720 28720
26,0 ~1.9889 1.0506 1.05¢0 -1,3723 1.0500 1.050¢ «1.0272°  1.0540 1.6560
36.0 -3.725¢ 1.1650 1.1450 -2.7975 1.145¢ 1.1450 -2.1970 1.1560 1.1550
uC,9 25,5612 1:2009 1,2000 ~4,3476 122000 1.2000 -3.4351 1,2130 1.2130
S6.9 <7 371 1.2300 1.2300 =5.9249 1.2360 1.2300 “h t463 1.2350 1.2350
60,0 -9.16C5 1.2430 1.2490 ~7.4654 1.2490 1.2430 -6.1905 1.2370 1.2370
TCaG ~13,6915 101720 101700 -8,9226 1,1700  -3,1700 «7.4301 1.1279 1,1270
80.0 TTe12.0768 L9370 " .9570 ~10.2581 .9370 L3370 <8.7121 8830 L8330
9¢. 0 ~13.2491 «54569 «5463 ~11.4383 +5460 e5460 -9.4285 03079 «5370
169,90 -34,1710  0.000¢ 0.00¢0 -12,4391 0.00C0 0.0000 -10,8175 0.00¢c8 0.0200

X) = 116,3600 X0 = 168,9300 X0 = 225,8100

Y2 3 15.3330 YO = 31.2560 YO = 47.5k40

10 = 0.3060 70 = 0.0000 20 = 0.00c0

CHORD = 125,3580 CHORD = 77,2350 CHORD = 32,6818
PERCENT caMaER HALF-T4ICKNESS CAMBER HALF=THICKNESS CAMIER HALF-THICKNESS
CHORD (2) upPAER LOWER [¥3) UPPER LO4ER (2) UPPER LOMER
0.0 0.05C0 0.0030 0.0600 0.6600 .0C0C 0.0000 0.060C 0.30¢CC 0.0000
2.5 «£929 #5500 5500 .0918 45700 .3700 .0327 +5300 +5800
_5,¢ 11867 47153 7150 $1836 L7270 .7270 <0554 $7230 <7290
10.0 1361 <8758 L8760 3253 29020 3620 ~ +1308 23110 <9110
2t.0 ©42393 '1.125) 141260 .3374 1,0980 1.3980 $2760 1.1340 1.1360
3,0 -.9758 1417410 1,174 2+ 1843 1,220¢ 1.2206 13550 1.2680 1,2689
“0.0 -1.7079 1.2350 1.235) -.6589 142890 1.2330 3941 13430 1.3¢30
St.C -2.6833 1.2590 1.2560 -.3757 1.3150 1.3150 4175 1.3750 1.3750
60,0 =3,6234 {.223¢ 1,229 =e7478 1,2620 1.2520 24284 1.3200 1.3200
70.0 «4.5833 1.087) 1.6879 ~1.16C6 1.1050 1.1050 YT 1.1560 1.1550
80.0 -5,5L02 <8400 <8400 ~1,6038 . 8420 03420 J4168 .8800 ©  ,8800
9.0 -6,4773 2974 L6740 -2,0728" 24730 .8730 _ 23968 4950 54350

10C.0 ~?7.3782 0.0600 G.C0060 " +=2.5630 0.0000 0.0C00 «3581 0.0000 0.06000
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sese X11) [112) (X122 [111) HINS (21 L) veey see [131) ssss
X2 = 225,81040 XQ =__256.21500
Yo z #7.5650 Yo = 66,2500
) = 0.3600 - 10 = 0.0000
CHO3D 3 32,6810 CHORD = 14,4350
PEPCENT CAMIER HALF-THICKNESS CAMBER HALF-THICKNZSS
£H0RD 12) ypez LONER (Z) UPPER LIAER
G.0 0.000C 0.0002 g.60C0 0.0600 G.060C g.0000
268 «3327 1300 «1340 «.0245 v134C o1360
3.0 20653 225110 226410 =2 06930 2261¢ 22610
100 «1309 «435C « 43590 ~e0943 e 4930 +e31C
2C. & 2753 « 8800 «88C0 ~1745 «8300 8800
30sL 23543 1,155) 1.3155% ~e 2607 1.1350 $.1556
LR} +3939 1,320 1.3200 -e 29114 1.2850 1.2850 -
SC.0 «b1?3 1.3750  1.3750 -«3233 1.3750 1.,3750
€. 0 24283 1,320)  1.32(8 = 348G 41,3200 1.3200
7Ce0 4262 1.155¢ ©  1.1556 ~e3672 1.1550 1.1550
ac.0 «b158 «8800 8800 ~«3795 «630Q «3800
2.0 23965 249519 24954 3822 44950 24350
190.0 «3673 c.00cCC c.ccoco - 3751 G.0200 0.000u
FUSELAGE UPAASY AND NACELLE PRISSURE FISLO LOADINGS, -
MACH NO.,= 2,700080 XuAXs 272,65500 NON= 40 CBARs 105.41000 XBARe 187.00000

YIE2C= 4,08 INON= 0,00 SYN¥s -0,00 $MIGOs _-0,.0¢8
NOPCT= 12 JOYMAX= 12 RATIOs 4.153085%

XpCr \{:H4

1 0,600 1 0,000
2 5.0CC 2 6,860
3 10,020 3 10,008
[y 20,000 & 20,000
5 3c.00C 5 30,068
[ 40,000 6 40,000
? 5G,000 4 50,000
K 65G.C30 8 60,000
9 70.600 -9 70.000
18 86,030 1i 80.000
11 90,000, 11 94,000
12 1c3.,000 12 100,000
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PLANFQORY ARTAXPOINIS

X Y z CHORD AUX. CHORD XLE XTE AUX XTE
1 76,5900 c.ccte 0.00C0 166,8300 166,8300 0 76,5900 - 263.4200 263.4200
2 76.59C¢C L7570 0.0900 166,8300 166,8300 1 76,5900 243,4200 263,4200
3 33,1040 68250 0,0260 160,133¢C 160,1336 2 15,5900 243,4200 263,6200
& 33,1650 9.510¢C 0.6360 169,7390 -149,75900 3 77.3284 263.3993 263.3993
5 116.9ACC 1€.333¢ 0.0000 125.35G0 125.3€0C [} 83,1066 263.2370 263,2370
[ 159.930¢C 31.25C0C Q. 0JC0 17,2350 77.2950 S 88,8799 2643,075% 203,075%
? 225,8109 % A1 0.03C0 32,6510 32,6810 6 34,6559 24243146 22,9146
[} 225.0100 W7.5450 0.030¢C 32.6%10 32,6810 14 100.6320 2642.2580 242.7580
9 259,200 66,25€C0 0,020 1%,4650 16,6450 8 136,2081 242,6014 262,601%
9 111.9843 202, 4449 262.4449
15 117,76¢3 262.3710 242.3710
11 123.5362 242.8112 262.8112
12 123.3120 263.2515 243.2515
13 135.(378 243.6917 263.6917
14 140, 8637 2ab,2320 2441320
15 145.6395 24445722 244.5722
16 152.4153 265.0124 265,3124
i7 138,4912 265,4527 245,4527
18 153,967 245,8929 245,8329
19 163, 7430 266.4390 266.433C
2¢ 175.5136 267.6307 2uT.5307
21 131.2362 26849225 26d.9225
22 187.0729 25041662 25041642
23 132,8495 251.4059 251.4059
24 138,6262 252.6477 252. 6477
25 204. 4028 253,883 253.883
26 2101735 255,138 255.1311
27 215,9561 256.3728 25643728
28 221,7328 257.6146 257.6146
29 226.6523 258.8592
36 223.5241 260.113%
31 232.3300 261.3675 261,35875
32 235,2589 262.6217 262.6217
33 239,.,1278 263.8759 263.8759
‘ 34 290,9357 265.1300 265.1300
35 23,8656 26643842 266, 3842
36 246,7345 267.6383 267.6333
37 2%3,6033 268.8925 268,8925
38 232.6722 270.1467 27001467
39 25343511 274.4008 27144008
40 258,2100 272.6550 272.6550
FUSELAGE DEFINITION
X R4D AREA 4
a.0Cc00 Le00Ca0 0.00000 10.00000
16,67000 2.735061 23.50000 8.,55000
3i.3360¢C £,27318 57.50000 2.40000
SC.CC%00 5, 32255 89.,0CCU0 5464000
66467000 6.10256% 117.00000 4e17000
53,333¢0 £.333C1 126.006000 2.73000
1eg.cCCCC 6,57%23 113,9C6GC 1.28000
116.67006 £.86323 108.0C003 ~s14C0C




5228122 105.20000

133,33000 =1.60000
150.9€000 £€,83602 167.00000 +3,06000
166.660C¢ 5.81602 107.0€000 -6,50000
183,33°2¢0 c Ar8r9 106,00000 -5,90000
2060.00€€0 5.53804 102.30000 ~7.40600
216.67CC0 5.47002 94.300¢C0 -8.85000
233,33¢CCE €, 01663 29,660¢" =1C,25¢CC
253.0C3C° ,33362 53,00000 -11,70000
266.57CCC 3,261062 33.0€000 -13.20000
243.3c00¢C 1.59577 8.06000 ~14.6000Q
295.0CCC0 €. 0CU60 c.o00¢C0 «15,70000
NAGELLE GEQMERY

JAGIN (X,¥,2) X RADIUS AREA

213.62000 15.33000 -5,80000 0.000C0 2,85350) 25.78596

2.00800 2,9%300 27.95486

15,47000 3,633¢0 41,66500

21.52500 3.77000 4%.65125

28.01700 3.65400 41.94575

32,06720 3.420606 36.76308

35,04000 3.42000 36.74541

JRIGIN (Xy¥a28 X RADIUS AREA

218,67CCC 31,25600 ~4.90000 .0+00000 2.,85500 25.785356

2,00800 2,93300 27,95488

15.47000 3.63306 41,46500

21.52500 3.77000 44%,65125

28.01700 3.€5400 41.94575

32.067CU 3.42060 T 36.764561

35.04000 3.642000 36,70541

MING SLOPES SET TO ZERO FOR UPWASY PRESSURE FIE.D SOLUTION
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TA9LE OF INPUT 2/C BRD!NATES

50.00

xPCT 0.0¢ 5.00 106,00 20,00 30,00 50,00 60.600 70.00 80.00
A0 .00 100,988
v/8/s2
0.0C00 G.0CCOL -.57300 “1.66700 ~4.13500 -6.61800 “8.32500 =10.96600 ~12.67700 ~14.01900 -314.95730
=15.4650C =15.52100 .
«G5CG €.0C0LC -.09302 ~a45300 “1,47800 ~2.66708 =3.89600 =5.09400 -6.21300 ~7.21800 -8.08200
«8.78100 -9,29700 )
«1003 t.0cc0c 55600 ~e1b408 -.85700  ~1.74700 -2,71500 -3.70000 “4.66200 -5.,57200 <6.40600
~7.1430C -7.75809
#2082 [ IIT]3 S 08600 ~.00600 -,42500 ~1.04000 =1.75400 =2.52800 -3,32700 -4,13000 -4s91800
«5,67600 -6.393000
<3008 c.00c0¢ «23200 «26500 .02000 ~e 41000 ~.35800 =1.53400 -2,25800 «2.96400 «3.58500
-4.61C00 -5,12760
YT c.0cagc T1eE00 .26800 «18000 010600 ~+31900 -1,01700 «~1.57600 «2,18400 -2.52500
-3.%8900 -4,15900
«5000 C.GCa00 . 28100 +49300 «56100 %1000 14900 ~e21100 64700 -1.13700 «1.66300
~2.233C¢ 294200
NYTY c.ce20¢ 07460 3600 .58806 » 71700 59400 + 38700 .08200 «,26500 -«56900
~1.114060 ~1,598C0
«7000 0.00C0¢C .28000 «56700 1.07300 1.36200 1.52000 1.63300 1,70400 1.72200 1.730C0
1.79400 1.64700
o800 c.occoc -436000 ~063800 *.85600 ~s98400 ~1.14100 -1, 34800 -1,55600 «1,75000 «1.37300
-2.21100 ~2.45600
«9000 0.00CQU -:336C0 «e65509 ~1.,26100 ~1.75000 ~2.21100 =2.55700 -2,30000" =3.26400 -3,522C0
~3.97¢C0C -4,30800 .
1.000C €. 00CCC -.339C0 -, 65300 -1,2080¢ ~1,66600 ~2.01590 -2,23800 «2,41200 -2,56200 «2.62700
«2.64600 «2.59700
WIN3-FUSELAGE INTERSECTION
CHIRO X Y
0.C0 15.5€35 4,7500 g,0000
5,00 84,941 4e7600 -e 0012
10.€0 93,2824 8.7530 5263
26,50 109,9643 447690 ~1.3879
3C.C0 126.64562 4,7600 -3,2275
vl CC 143.3232 4,7600 -5,5593
5G.GC 160,03 4,7590 -7.3738
60400 175.5929 47500 «9,0980
ro.C0 193.3739 4.7630 -10.6788
85,¢¢ 210.£553 L, 7890, -12,0739
93.CC 226.7379 4,7600 -13.2462
1c0.CC 2L3.4197 4.7530 -14,1632
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A p 3HAs Gs
xecT 0.00 10.0¢C 29,00 30,00 s0.00 50,00 60.0) 70,00 80,00 90.00 100,00
Y/sas2 ‘
p.coc =3,685 =2.542 ~1.594 =1.429 =1,933 =2,048 =1,760 =1,466 =1.260 =879 =271
.C25 -3.585 -2.542 -1,.534 -1.429 -1.933 -2.048 -1,763 ~1.466 ~1.260 “.879 -s27t
.05¢ 1.723 3.227 3702 3,145 2.223 1.919 1,783 1.785 1,902 1.985 2.155
2075 2.442 3,562 4,159 3,944 3.502 3,438 3.53) 3,664 3.927 3.820 3.631
.10¢ 2,400 3.296 3.53% 3,308 3.136 3.173 .3.272 3.328 3.528 3.334 3,002
.125 2,065 2.574 2.612 Z.432 2,310 2.318 2.360 2.335 2.475 2,301 2.018
£15¢ 1,643 1.343 1.305 1,760 1.688 1.681 1.728 1,643 1,746 1,619 1,393
.78 1,303 1.673 1.408 1.298 1.256 1,245 1.275 1,168 1.253 te178 1.020
.20C 1.047 WD 1.062 <981 <957 <949 .971 .308 .322 <683 771
.zsc‘ 176 712 2645 2601 2598 2597 2 60% 578 2549 2559 2508
.36¢ o501 475 17 +336 e602 «403 406 +398 .37 +366 «349
. 356 .365 <33s <28% 207 287 +291 .295 «29% 277 o261 .262
s40¢ .267 1263 <202 4203 2213 1218 1225 .222 4216 2204 2194
ou5C .201 o181 «153 «153 «163 +168 o173 o176 173 «16b o157
.50¢C +15% .135 e Witz W27 .131 <138 s143 w140 <138 <131
550 ..1x9 2093 2083 2033 2104 £106 4112 2117 o117 «115 o112
+69C +091 «072 071 «075 .082 .87 090 095 .100 +098 «09%
.700 o043 2046 Y <051 <054 2059 <061 <062 «065 +069 .Q72
820 2JL40 2033 2032 2033 2035 2038 2049 2063 _3046 2067 2043
«900 «038 +036 .032 «026 023 .023 o024 2025 027 .028 «030
1.000 . 03% L.013 .032 «030 +029 2028 023 .023 021 <018 <015
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NACELLE PRESSURS FIELD

Y/8/2 Xy PER CENT CHORD AND PRESSURZ COEFFICIENY
HRAP _SOLJTION
NACELLES BILOM MINS
G.€0C 76.596 2u3.02¢
La003 i00.00C
g.cCCCo c.0€008
N3l 76.F Qg ?30.590 238.76¢ 238.9936 239,292 239.589 23).885 240.181 240077 260.773 241,069 201,356
261,662 241,358 2642,25% 242,550 2u2.847 2434143 263,433 243,735
G.CCD 97.155 97.1712 97,348 97.526 97.703 97.881 98.058 98.2356 3I8.016 98.591 98.759
93.945 99,24 99,30t 99.479 99.656 39.8346 100.012 100.189 ,
$2CCCIC 6.0CGGC «0389% .03836 ° ,03778 «03720 "e 03662 +03605 203548 93691 «03630 «03377
«£322¢ 03263 63206 03149 03093 «03037 32981 « 02925 i
«100 83.14% 2314592 231.702 232,424 233,146 233.868 234,59 235.312 236.035 236.757 237.473 238,221
238,923 233.645 260,367 241,090 2h1.812 242.53% 243,255 263,875
C.003% 92.7%) 92.79% 93,247 93.698 9% .1069 94,603 35.0518 95.502 35.953 96.408 96.855
97.3(5 97.757 98.20 98.,559 33.110 99.561 100.082 100.398 - 4
g.accec 6.0c3¢c¢C 04458 06294 “0u129 «03967 33804 «03642  J03468 «03322 03165 «03010
L2058 02706 +02555 L2408 02261 02115 «01971 01648 M
« 150 96,655 225,334 2254404 226.439 227.59% 228,690 223.785 230.882 231.977 233.073 2344169 235.264
2364360 237.455 238.551 2394647 240,742 241.838 242.93% 244.029 . )
g.€CC 8§.182 88,189 88.928 89,667 9C. 406 9l.i03 91.884 92,623 33.362 94.101 96,0840
95.£73 36,318 97.257 97.736 98.539 99.27% 1664013 160.752
6.00C00 o.o0CCCC 05213 LEIR | « (6616 L4322 «04030 0037461 03662 03106 «02915 «02548
«02385 «02126 01943 «02071 «0182% 01377 «00937 «00503
«20C 1(6.2C8 220,585 22C0.595 221.972 223,348 224.72% 225,10t 227.478 - 228,855 230.231 231.608 232.99%¢
234,361 235,738 237.11% 238,491 239.867 2614244 242.620 2434846
0.€¢0 63.858 83.866 84,875 85,884 86.893 87.9G3 88.312 89.921 30.930 91.940 92.949
93.9%8 96,968 95.977 96.986 97.995 99.605 160.01% 160,913
0.3C¢CGE 0.0C020 06539 « {5645 L5202 «04762 «dh323 «03909 03560 «03100 02709 «02357
02373 «02120 01450 00784 «00131 ~eC0WBY ~«01032 = 01497 ’
«26E 116.92% 218.315 218.825 220,234 221.763 223,232 224,701 2264470 227.639 229.108 230.577 232,507
233.516 234,345 236,65 237.923 239.392 | 240.861 262,333 2434548
¢.CCC 81.261 81.26) B2.bkbt 83.612 84,784 85,955 87.127 88.293 89.470 90.642 91.814
92.983 94.157 95.329 96.500 97.672 98.844 100.015 100.982
e.Crc(3 o.ccccc 06330 .06028 «G55(8 .05001 «04503 «04025 «03557 «03200 «02653 02332
W 0G237¢ «01593 «0091% «0C153 =.LC557 -e01187 -, 01837 =.G2450
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o247 116,973 218.415 218,825 220.29% 2214763 223.232 224,702 226.170 227.5639 229.108 230.578 232.0%7
233.515 234,385 236,454 237.323 239.392 240,852 282,332 243,541 .
0,603 81.25% 81,262 82,434 83,606 84,778 85,950 87.122 83.294 39.467 90.639 91.811
92.983 944153 95.327 36.%39 37.671 98.8643 100.015 100.988
800000 0.00008 069539 «06020 «05503 «05001 «0W5T3 L8025 03557 «831C0 « 02653 02382
02372 Le01533 L0314 +00153 =.0C557 -s01187 ~.01837 ~a 02650
«25C 117.762 218,925 218.835 220,308 221.780 223.252 224.72% 226.196 227.669 229.141 230.613 232.0%5
233.557 235.023 236.5u1 237.97% 239,446 240.918 2424390 2634553 :
c.rc2 81,105 81,113 82,234 83.076 84,637 85.839 87.020 88.201 89.383 90.564% 9L.746
92,9327 94,108 35,293 96.478 97.652 98,834 100.013 1£0.949
g.0CccCCO 3.006CC «06327 206017 205504 «04996 04497 «04018 «03550 «03092 «02645 «02339
«0236) 01574 «03893 «06133 =«00575 “.01205 -+0186) =. 02049
300 123,322 221.1149 221.12)3 222.71¢ 224,292 225.873 227.455 229.037 230.618 232,200 233,784 235,363
236,940 233,528 233.43) 239,509 241.091 262.673 2643.53% 2643.534
Jd.000 80.575 80.58% 81.972 83.360 B4 748 85.135 87.524 88.912 30,300 95,688 93.076
Ih, bbb 95.9¢2 95,767 96.716 98.1C4 99,492 163,203 100.208 )
0.CLicC 0.0CGCC «3597) L5472 04975 «ClLtB3 04004 «C3541 +03088 02648 02271 -J2319
81775 «01C2C «00553 04786 03721 «G2746 32233 + 02239
«350 140.8€% 2264214 2264224 227.505 228,785 23C.065 231.346 232.529 232.539 233.819 235.100 235.350
237.6€1 238.31 240,222 2434302 2424783 264,063 244,661 2hb.661
C.000 82.649 82,0853 83.899 85.139 86.379 87.643 88.764 88,776 90.01% 91.25% ‘9244304
93.73% 4.7 95.214 97,454 968,694 9394934 100.512 100.512
g.0CCCC c.CCLCO0 205292 G475 eOhbL7 04083 «03753 + 03455 +08L02 07758 «07125% «056038
(5281 «G532¢C «05106 «06549 03756 «02970 +32600 «62606
«h00 152.415 2264431 226,441 227.759 229.097 230.425 231.753 232.642 2324652 233.980 235.307 2364635
237.963 239.291 249,619 241.947 243,275 244,603 245,931 246,037
¢.0C0 79.333 79.906% 81.378 82,812 8 246 85,680 86,640 86.651 88.005 83,519 98.353
92,387 93.821 95.253 96.589 98.123 99.557 1G0.992 161.107
g.CCCCC oL.oc0CC «05357 « 05540 »05122 «04709 «04300 264033 «06393 «07713 »07043 «06375
05722 «05156 049818 « 04305 «03400 02523 01722 «01559
311 163.967 222,074 222.48% 224,157 225.831 227.504 223.178 23C.85¢ 232,524 2340198 235.071 237.545%
239,218 239.705 233.715 241,389 243.063 24735 246,371 2464371
C.C00 71,0614 71,427 73.469 75.512 77.554 73.597 81.640 BS.GOZl 85.725 87.767 89,518
91.8¢3 92,408 92,4563 94.503 36.546 98.588 100.5683 100,583
g.0ccCo g.ccoce 07015 +06386 «05756 «05133 « 04533 203948 «03383 «02831 02602 02601
01426 «011486 046367 «03639 «02510 01026 200283 00288
672 168.957 222.0(2 222.012 223,746 225.6481 227,215 228,943 230,683 232.418 234,152 235,886 237.624
239.355 241,089 242.92% 242.870 242,880 | Zhb.614 2404343 2464388
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75.350

0.cco 68,508 68,621 704864 73.107 77.993 79.836 ° 82,080 84,323 86,566 86,809\
91,652 93.295 95.538 95.598 95,611 97.856 100.097  100.148
¢ 0.0CCCO  0.0C00C +0718) 06311 +05841 <0518¢ <3451 .03926 .03328 <02766 - .02012 02118 ¥
+01c81 oCCE?2  -.00837 -.00850 02772 .01652°  .00373 «003nb
o672  163.0C3 . 222.602 : 222.012  223.747 225481 227,216  228.95L 23L.686 232,421 236.155 - 235.890 237¢b25 T
233,360 2L1.€35 242,823  262.839 262,909  24b.6hb  245.37)  246.388
a.cc3 69,503 69.535 70,861 73.086  75.331 77.57% 79.820 82.065 84.310 B6.55¥ 88850 ¥
91.065 . 93.29¢ 95.533 95.525 © 95,636 97.383  100.12%  160.139
I B I 07183 .06511 «05840 .L5180 NCHY «03925 «03327 02765 02813 02116
01078 «0C359  <,068¢3 -,00874 . 02755 +01637 +10355 «C0348
oS00 175.520 222.73%  222,80% 226.582 226.361 228.139 223.917 231.695 233.47%  235.252 237.030 238.808
206,587 242.365  244.143  265.921  267.10%  247.111  247.822  247.822
¢ .60 €5.513 65,525  67.931 70,455 72.919 75.38% 77,848 80,312 82.776 85,241 87.735
"90.163 92,636 95.¢93 97,5562 99.196 99,210 100.195 100.196
6.06CC0 ©0.0CCEC <6913 .06252 .0553% «04946 04320 .03718 .03131 .02612 .0262t 201337
<0827  -.0C15%  =.01012 -.01821 : -.02460 .00352 (20045 NITY :
<55C  1A7.073  227.153 227,153 228,652  230.061 231.480  232.918 234.357 235.796 237.235 2384673 240.112
2L1.651 242.989  243.423  245.8567  247.305  2uB.Tubk  253.183  250.576
t.cce 63.528 63,544 65.824 66,104 70,385 724665 74,346 77,225 79.506 8t.787 84,057
86.348 88.528 96,938 93.189 35,469 97.750 100,030  160.652 '
0.0CCC0 o0.tCocC 56808 .C5388 04929 NTYET <04065 «63656 03251 . 02856 02469 .02157
<2229 401739 «01075 «00623  =40023%  =e00772 -.01295 =.01436
.60C  198.626  233.415  233.425  234.527 235,830 237,032 238,235  239.438 240,660  2el.843 263,046 244,248
245,651 246,556 2047.855 249.039  250.261  251.464  252.667  253.869
0.cC0 64.397 64416 66.642 66,868 71.035 73.321 75.547 77.773 79.999 82.226 84852
86.678 88,306 91,139 93.357 95.583 97,809  1£2.035 162.261
, 0.00€60  e.cccco 04833 04539 $04201 03944 +0365) +03363 .03082 .02807 02536 ,02269
.02cc?7 .01823 .01312 «01519 01175 ~00738 .00305  -.00119 . .
#65C° 210,373  240.457  240.467 201,385 242,302 243.220 244s138 245,056 285,973 246.891  247.809  248.726
269,64k  250.562  251.472  252.397 253,315 254.232 255.15)  255.928
0.cC0 67.356 67.378 69.420 71,461 73,503 75,540 77.586 79.627 81.669 83.710 85,752
87.793 89.835 91.875 93.318 95.959 98,001 100,042 101.772
0.00C00 £.00CC0 04163 .03356 <63765 .03575 03385 «63198 .03012 «G2831 .02652 02675
JG22CL,  .c2128 (01357 «01788 +61657 $£1652 o01667 «01513 ' .
<700 221,733 247.875  2k7.885  24B.43%  263.103  249.712  250.322 250,931  251.560  252.150  252.759  253.368
253.978  254.587  255.195 255,805 2564415 257.024 257.63% 258,243
0.cC0.  72.855 72.383 74,581 76.279 TT1.377 73.675 81.37% 83.072 8%.770 86,468 88.156
29.86% 93,269 94.959 96.657 98.355 100.053 1[1.751

91.562



001

0.00000  C€.0C060  .03651  .03540  .03630  -03321 03212 «03103  .0299%  .02087  .02760  .0267%
J02573  .02467  .02365  .02263  .02162  .02062 01962  .01863 :
750 229,521  255.497  255.507  255.736  256.085 256,376  256.667  256.952  257.261  257.530  257.820 258,109
258,398 258.587 258.375 259.265 259.554% 259,863 260,132 2604621
0.2C0 84%.309 8L.3462 85.887 06,832 87.277 88,722 89.667 90.612 31.557 92.502 93,607
94,392 95.337 96,2682 97.227 38.172 99,117 100.062 101,007 .
0.0°CCC c.CcLO0CC 03276 «03229 «03183 «03132 «03092 «03046 «03000 «02955 «32909 o°2i6~
«024828 2723 02727 «02682 + 02637 «02592 012547 «02503
«808 235.2%93 2€2.822
2,0€0 1€c.con
0.003¢C  0.0C000
.85? 240,997 265,13¢C
€.000 100,030
0.37CC0 d.0c000
«920 246,734 267.538
c.CCt tec.eoc
0.00CC0 0.0CC0¢C
«95¢ 282.472 ‘270.1«7
a.0c9 1C0C.0CO
8.0CC60 0-;0000
1.0CC 255,:12 272.655
£.0CC 100,000
0.2CCC0  0.0£50D
DEGUC PARAWETER =10
IEBJG PARAMETER s11
JEBUG PARAMETER =12
DEBUG PARAMZTER =83
JEBJG PARAMETER =1k
JEBUS PARAHITER 18
3EBUG PARAWETER 316




101

- YaBLE OF CAMBER CP AT BASIC ALPH4A

XpPCY g.00 5400 A0.00 20.00 30,00 40,00 50,00 60,00 ra.00 864.0¢
96.00 100.90 :
Y7842
0.00C £00216 200619 201602 203004 203054 202223 20154 201273 201168 01132
01038 «0C0667 .
2028 208C339 20774 204504 102995 293429 292213 201362 +04280 2084173 201129
«C12025 «dCl543
2050 00025 201392 201098 2029086 202943 202330 201363 204309 +01202 901842
«CC983 «JU6CH
2075 102796 202627 202763 203028 202729 202059 2015688 201356 201269 201172
€873 00572
«100 204391 «C6028 +G3400 202978 202472 08347 01594 201356 +01267 «01153
.0C729 «00336
1125 «L€0GA « 04526 03607 202753 02315 201855 +01351 201322 «01197 c01124
IR «0C355
215C + L6638 204765 203624 402554 202189 «0181% «01503 201301 01139 201031
00723 «0C384
2175 206375 2606712 03677 102425 202087 «01758 201480 01261 +011905 -0 01352
«C(783 AL '
2200C 206522 204633 203490 202285 002624 201637 01479 01272 «01082 «01836
«0G840 00528
2229 2GEBOS 204967 203632 10217% 201935 .o01653 101472 203276 201056 100330
«CC884L «0C615
2258 06189 . 04955 203329 202076 201052 201685 201464 201279 203050 200357
0910 «007G0
2215 £ €323 2 Q4596 203347 201932 +046818 204644 s81k6? 201263 201078 2009353
«0LI15 «CC765 '
—ad0og _ ,058C8 _  L06}93 203168 201002 201789 .01622 201457 20312358 +0109% 200951
«G0313 «00815
2325 205856 06337 03208 201950 G176 01617 201433 201265 201182 2003380
+(C839 «0G8bLY
2350 26008 206392 203217 201974 203732 2015684 201426 01287 01127 200386
00882 «004853 .
MY ¥4 s (421 204227 203828 202009 «01677 201554 eBlbbb 2012308 01152 201608
L0878 0853



o1

201603

2400 205546 s06324 203263 202054 201561 201449 401329 £01175 81016
. €889 .6(855 )

4425 205290 206113 203177 202062 201580 201554 201049 +01335 201182 201038
.ce322 NI

2450 06152 RS LY 203163 202146 201576 204550 201572 501340 201189 201058
«6£356 . 0C343

4?5 L5236 104252 2033C5 202236 201576 201552 201463 201333 201210 403129
. 02986 . 00879

2500 NTLERY 2§4036 203278 202266 201631 101528 201443 201337 201260 201123
.C1Ca5 .$C9256 .

2525 04349 206175 203378 202395 201705 201468 201638 204378 201254 201134
+01366 . 00991 - ;

2550 \04588 263372 203358 202361 201760 201451 201463 201373 201260 202171
SG1121 61037 <

u515 21 L4500 204667 a03441 102452 201870 201437 201938 201370 201237 201227
.31173 .01127 _

2600 104835 204187 20353% 202576 101985 2161545 201403 201800 201360 201304
+C1256 NEYLE

2625 AL 436 203968 203659 202550 202038 201531 201445 201462 201632 201359
. 61325 01236

265 204528 £06053 403588 .02722 502230 201833 04375 .01508 .01500 L01486
. 61337 XS i

2675 L006737 sCu207 403726 202332 262026 402065 401763 204558 108552 201336
.C1433 61359

2208 204506 206152 203819 203352 202632 202268 201362 01658 S01581 201835
L C1638 .02319

225 204540 205362 206005 03627 202880 202400 102810 201022 401600 201453

’ L0613 01373

2750 204106 203363 203779 203382 202915 102528 202208 201937 201686 +01335
. 02643 . 61333

uI75 aL4222 21 £3816 203627 103311 202974 202643 202333 202004 201850 201632
S 01543 <01656 -

2400 A£3530 203659 203407 03219 .02991 202719 202656 202203 20138% 201776
.€1575 NI

2025 3180 03156 203133 203024 202322 202736 202514 +82232 202080 201832
.01716 .01548

2850 202902 202887 20287 +028460 202773 202661 +023510 $0234% +02166 202031
. £183¢ LLL17E9 v



237% 202520 202638 2029681 202652 202639 202523 « 02327 202608 . Q2276 2024238

«01355 01720
A900 A02352 2123706 2£2395 126308 02467 2024933 20245% 202003 202308 «022)%
02070 «01911
292¢ 202142 202169 202163 202219 £02236 202232 202327 202308 202277 £02220
«02150 02030 o
2358 2038€¢ 2 £1054 202962 201991 202051 202310 202145 +02178 202172 202161
02372 +01898
2975 o C16C7 2C1640 201572 201736 20179% 201940 204986 201904 -01?1! 208310
e C1842 L1770 .
1,0a¢ +01279 201290 201306 561328 201342 «01361 201365 2013569 01357 «01367
«031328 «01329

B EEEENEEEEEEEEE R E R R R R R A S S S N An

TEA253s N LOADING VERSION OF JANJARY 28, 137%
JPTIMUM COMDINATION DF _ 7 WIMNs LOADINGS

WING DESIGN ? LOADINGS INCLUDING FUSELAGZ AN) NASELLE LOMDS

IR EE X EE R EEEEEE R R E R R E R N EEE R E R R E R E R E R EREN

€01

NUMBER OF PLANFORM AREAXPOINTS = 9.0 FLAT PLATE CONTRIL FLAG = 0.0
NUMBER JF SEMISPAN ELEMENTS = 40,0 : : PRINV_FLAG & . 1.0
NUMBER OF SPAN STATIONS FOR CAM3IER SURFACE =  12.0 SMOOTHING FLAG s =0.)
. SPAN STATION FOR PARABOLIC APEX = =0.0 RESTART FLAS s 1.0
BASIC MACH NUMBER = ' 2.7060 DESIGN C-L @ +1000
C34R = 106.4100 NJMIER OF LOADINGS = -7.0000
PITSAING MOMENT CENVER AT 187,0000 NUMIER OF CAMBER_OROINATES = 12,0000
REFERENCI AREA 3 9898,0640 NUMIER OF PIINTS OEFINING ARBITRARY RIGION = -0,0000
C-M-0 CONSTRAINT = .0150 NUMIER OF NAGCELLZIS = 2.0000
NUMHER OF CHIRDWISE ANO SPANWISE LOCATIONS FIR
BOOY 3UOYANSY TABLES s o2 2140
30)0Y UPWASY LOADING VTABLS = =12,0 &1.0
NACELLE 3UOYANCY LOADING TABLES & <20.0 25.0
AING UPPER SURFACE LIMITING PRESSURIS = 2.0 2.0
WING THICKNESS PRISSURZIS s =21.C 20,0
CAN9ER SURFACE OPTION FLAGS = 1.0 1.0 1.0 3.0
PLANFORM JEFINITION
X
(LEADING Z0GE) Y £40RD
1 60.0016CC 0.000600 183,684400
2 76.590€00 ©. 757600 166,830000
3 83.104CC0 6.525000 160.133000
. 93,165(C0C 34510606 149,7906C0
5 11€,960¢0¢ 16,333000 125,3504C3
) 159.980(20 31.256000 77.295600
7 225.810C30 47.564L00 32.681000
8 225,0810C80 £7,5450€Q 32.681C60
9 258.210(C0 664250000 16,465000



140]

VALUES OF SEMISPAY LOCATION AT WHICH WING CAM3ER §JRFACE WILL BE CALCULATED
c.ocee 2.0600 *.0000 8.0000 12.0000 16,0000 20.0000 26,0000 28.0000 32,0000
- JB.L0CC G LLCC

LOAUING { FOR T4IS CASE IS UNIFIRM OR CONSTANT (LOADINS 1 IN THE LOADING DEFINITIONS)
2 s 3 2 3

LOADING 3 FIR THIS CJASE IS LINZAR SPANWISE - (LOAOINS 3 IN TAE LOADING OJEFINLITIONS)

LOADING & FOR T4IS SASE IS 300Y UPWASH LOADING (LOADINS 36 IN THE LOADINS ODEFINITIONS)
LOADING S5 FI THIS CASE IS NACCLLE AUOYANCY __ (LOADING £7 IM TAE LOAQING DEFINITIONS)
LOADING & FIR VAIS CASE IS SIMILAR TO FLAT WING (LOADINS 8 IN THE LOAOING OEFINITIINS)
LOADING 7 FOR TAIS CASE IS CU3IC CHORDWISE (LOADIN3 7 IN FAE LOADIN3 OEFINITIONS)

X/ S(PSRCENT) FOR INTERPOLATED CAMOER SURIFACZ ORDINATES

f.€C0500 4000400 10,0€0600 20.,0€¢6Q¢¢C 30,00€0Q0 $G,060€0C 50.CC0C00  67,020000 79.000000  80.000000
90.CC0CCC 2CC.000C00 '

-~

NACELLE NUMBER 1, ORIGEN AV X = 213,42000000
Y = 16, 33600000
z s =5,800000C0 e
NACELLE LONGITUDINAL COORDINATES (X 4AS BEEN MULTIPLIED 3¥ 1.00000000)

£,0€000C 2.058600 15.467CC00 24.525C00 20,047000 32.0670Q0 35.240000

NAGCELLE RAODIL (R HAS BFEN MULTIPLIED BY 1.00000800)

2,065000 2.983000 3.633000 3.770000 3.656000 3.420C00 3.420000

NACELLE € ANJ RWAIIJS TABLES EXPANDED TO w0 ENTRIES 8Y LINEAR INTERPOLATIINg AND K 4AS BEEN TRANSLATED BY T4Z IRIGIN €,

NACELLE LONGITUOINAL COOROINATES (X AAS BEEN MULTIPLIED 3v 1.00000000)

213 g [ 846 2 692 2115385 17.083846 217.312308 218.310759 219.70923) 220.607692 221.50615%
222.406515 223.303077 226.201538 225,100000 225.998462 226.836923 227.795385 228.693346 229,592308 230.430769
231.389231 232.287692 233.186154 234.08L615 234.983077 235.331538 236.700000 237.6768462 236.576923 239.47513185

260, 373806 263,2723C8 242,170753  243,069234 263,367692 244,86615%4 gus,rsusxs 246,653077 267.561538 2L3,450000

P

NACEALE RADII (R 443 BFEN MULTXP_IED BY 1.00006€£0C)

2.865G3C 2.917793 2.970596 3.016198 3.059571 3J.102952 3.166334 3 109715 3.233037 3.270078
3.319859 3.353281 J.u06622 - 3,450003 3493385 " 3,536756 3,580168 3.623529 3.5488940 3.689219
3.389547 3.709875 3.73C26% 3.750533 3.76932¢C 3.753266 3.737212 3.721158 3.70510% 3.5693050
3.672997 3.6569%3 3.61160% 3.559693 3.507782 3.455874 3.420000 3.420000 3.420000 3.420300




sol

~

NACELLE NUMPER 2, OJLGIN AT X's °  2ie.6Ppocoos! *° - —

T , Y= 31.250000C0 '
Ve g i 2= ~4490000000° P e e cored RLIER (RN ENTY |

NACELLE LONGITUNDINAL COOROINATES (X 4AS BEEN MULTIPLIED 3t 1.00000000)

i o £a00000C 2,008000  15,470000 21,525000  28,047000 _ 32,067000 .. 35.040000
LAY IR B v !‘ v o '. v A Y Y KRR
ihat s : ' b e R I A LR
— NACFLLF RADIT (R 4AS AEFN MULTIPLIED @Y "' 1.00000G00) e L TSI SRS

B ! ! ' (K o, g

t 2.865000  2.993000  3.633000  3.770000  3.654000  3.420000  3.%20000

NACELLE x ANO RADIJS TABLES EXPANDED TO bﬂ ENTRIES BY LINEAR XNIERPOLATIDN. AND X HAS BEEN TRANSLATED BY THE JRIGIN X.

NTRIET - .
i I 144 d i W
Y NACELLE .ONGITUDINAL COORDINATES (X TE BEEN MULTIPLIED BY x.onnocunn) - )

225.85%692 '226. 756154

LI 02 . 246692 2 .365365 222.263846 223-162306 229.060769 226, 9592&1
0| 22T4E56615 228.563077 223.451538 230.350C00 231,268462 232.136923 : 233.)45365 233.943806 234.342308 i135o760769
2364539231 237.537632 238,63615% 239,334615 240.,233077 241.131538 242.030000 242.928462 263.826923 "244.725385

e .
; ! 265,523846  246,522308 ' 247,420763 - 248,319231° ' 249.2175692  250.116156  25L.)14615 251.913077, 252.8131538 :2530710000

‘i'l.l.|: .
. i) : : v
i MACELLE RADII (R MAS BEEN MULTIPLIED BY 1.00066000)

! P 0t 4

VL eyt ' ! : Ct BEERR] e .
N0yl 2.sss0ng 2,917798  2.970535 3.016190 3.059574 3.102952 J.166334 3.189715 3.233097""  s.276078
o) 3.310859 3.363261 °  3.406622 3,450003 ' 3,493385 3.536765 : 3.500168 - 3,523529  3.6%8690,, 3.659219
by asy 34889547 3.709875  3.730204 3.750533 3.769320 3.753256 3.737212 3.721158 3.705106 °  3.639050

3.672997 3.656943 3.611604 3.559693°  3.5067782 3.455671;  3.n20000 3.420000 3.830800 ,  3.820300

—
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g2 (PEJTENT) FOR BODY UPWASH LOADING

8.0022C 5.00c0C 10.000060 20.00000 30.60000 %6.00000 30.00000 *© 50.00000 70.00000 80.00000
'

AN) SPANWISE LOCATIONS (PERCENT SENISPAN)

0.€0C00 2.50C0¢C 5.00000 7.5006C0 10.006600 12.50000C 15.60¢00 L7.50000 20.00C00 22.50000
25.,C00GCC 27.50600 33.60000 © 32.50000 35.00000 37.50000 40.00600C '42.50000 %5.00000 47.50000

—_—S0.rLes €c  $o5,CC00C  57,50000  60,C0CEQ_ 62,50000  55,.000006  57.50000  70,.00000 __ 72.50000
75.00CC0 77.59000C 30,C000CC 82.50000 85.00000 87.50000 30.00600 32.50000 95.00000 37.50000
1¢¢. 00000
BCOY UPWASH LJADING
JLL2164 2006149 $016021 2030043 2030536 122227 2015642 aDi2726 +011576 2011318
»C1038% +G0867C
2003593 007701 «015038 «029951 «030290 022127 «015627 «012802 «011732 011293
2030250 A00669C
+£03257 «083C17 «018983 029865 «023430 «G21496 «015606 «013067 «012022 «011623
«CCYN3L «0C6C39 ’
21 £27C518 2025273 <02743% «033203 20272990 2020579 «015802 2013564 «012688 «011721
«0097132 286020 )
LU N7 «TL{ 284 +£33935 «029780 024725 « 0194718 «015912 «013557 «012669 «011532
2067298 20C3862
L6008 «L45259 136558 «027526 «023152 « 018648 2015509 «013224 «0119373 011239
£LHI62 <0355
066313 Cu?6h3 . 03620¢ .025539 2021889 1 018243 023028 «013013 «012385 0010914
L7213 eu038062 - R
«263745 J0L72115 .034769 «026253 «020866 «017578 «01k739 «012806 «031055 «010522 .
Jf0733L YT
065226 +CLBYIL 4034904 «022853 020245 016969 «016791 «012717 010818 +010064.
003397 005243
1068288 2365673 2936318 20217690 2019348 4016677 014723 2012762 «040658 009796
.L083061 « 006153 .
«061356 045653 133238 +023758 «018520 2016649 2014545 «01279¢% «010576 + 003667
25032103 £ 007502 . :
+CEISLA L4595 W0330678 0019316 «018179 «0160607 0166740 0012626 «040708 «009535
RIS o« COTCHE
1L58278 o 04392¢ 2031634 2010820 2017894 046246 2014573 201251 % 2010355 0003543
.0609128 «C08146
«£58560 «043869 «032078 2019497 T e 017460 +016173 +016327 «012648 011417 +009600
4094939 2CCBLLE
«CHOCT? 2063921 «032167 «013739 «017317 «015845 e 316263 «L12870 «011273 «803842
(8823 (08531
2654212 062273 031292 2020008 016774 +0155L4 014436 012982 «011515% 20100086
.0C8737 «fCAS31
«(5545n «G63239 «032633 «020537 +016030 +015610 «O01bb91 «013087 011743 «040840
1008936 $0C856¢
(53302 «Chi130 «03177¢ «020422 «015803 «015636 016493 «013349 .011820 010349
009225 e S080602
2051520 2041608 2031605 20214663 015736 2015497 p01L718 «013395 2011889 2010683
+£C9564 +LCB435
 «052937 «0u42516 «0330069 022356 «015760 «018522 « 016693 «013330 «042099 «011089
2£049362 40CAT706 :
+06811C eQb36C «03278% «022657 «016309 «015237 ECTED) «013366 0012641 011231

«€10G651 «009260



LO1

2069494 a0UL767 2233739 2023948 2017048 2016678 2 014347 2023748 20425482 2041360

RECICH .0€9913

«CH5880 « 039717 033577 2023513 0017439 «014509 014635 + 013735 +012598 «011709

011018 2010356

653061 YY) 2036111 024516 .018703 «016973 086370 «013699 .012973 «01227%

«C11736 511265

2 {48357 A241968 2035358 2025761 2019851 2015669 2014030 2016063 2033598 2013038

012541 «012(33

RITELE «83367E .036530 .025496 «020384 «016307 NECTIY «016623 0143193 .013892

2013265 2012362

«CW527€ .e040589 2035843 .027216 022300 «018391 « 015748 +015080 «014397 «014656

.C13%97 L3010

sf67368 2342066 2037268 2029323 2026236 1020645 1017627 2015684 +01552% 2015040

(14333 2013587

45359 WCL1620 .C3813¢ +034516 +026322 022675 013621 +016658 +015409 2016949

a014391 2243198

L461395 003420 206053 2034273 .028802 2024401 021162 .018221 .016004 016627

RETEE «013793

fLOLLED 2039528 2037734 2033816 1029149 2£25280 2022081 £ 019372 ;016857 2035353

Clbut? «C13363

Cug215 .038138 +£ 36265 «033106 0297061 «026428 .023335 «020842 «01850% 0156318
—_—af15427 2016535

.£35299 «034686 2036070 «032186 .029908 + 027193 «026561 .022026 .019837 2017763

L1575 N ITSTR o

2(31A01 22315k 2031327 2030741 2029223 2027359 2025142 2022925 ;020798 .048917

L7164 GL5678 :

023024 +029868 .028712 +028400 027727 .0266089 .025097 + 023436 «021637 +020006

4018795 .£17585

.0262¢0 «(2530¢ 526613 «026524 026549 «£26029 025271 «026047 .022739 2021210

.€19556 017201 )

20235246 2023738 2023951 .026378 2024668 . 024926 026546 2020038 .023080 2022044

20207354 .€19311 .

(21455 2021667 021829 0022193 0022557 22945 - 023274 «023085 022767 022197

2 (21496 ,£2679¢ .

.(1830C .0185114 «013323 019914 «020506 .021€C99 021646 .021783 .021723 + 021406

.t20722 .£1898¢C

$£16275 2016397 2£16719 2017364 2017945 2018604 .018858 2019062 2013135 4019104

0180621 017742 '

«£1279¢C 12836 «083001 2013212 «013424 «013609 .013650 +083630 +013666 0013473

J£13279 J013(8E

BN PP NI IR EI eI I I I TR I R IR P IR NI ITIINEINUINII I I NI IINI I I VB IIIIINITITI IO NI IIITIIIIOIIIIITITIINIITIIIIITINNIIIINIIIS
IHE MAXIMUM AN) MINIMUM JF T4E PRECEOING ARRAY ARE 206808902 200216401

I N O I N O O O N e Y Y Y L Y T Y Y Y Y Y Y T Y Y Y T Y Y Y T T I I T T T Y Y T Y Y T Y Y
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SEMISPAN LOCATION (PERCENT)FOR NACELLE BUOYANCY LOADINS

£.00000 5.0000¢C 16.00000 15.00000 20.00000 264,63906  26,65906 25.00000 30.00000 35,00000
€62 Lo 1 30.000 00000 75,0
80.00000 85.0000¢ 90.00600 95.00000 10¢.00000
X/5 PERGENT €IR FASH SPAN STATION
0.€€6008C 16C.CCLCCC 2CC.COCCHC 16C.000120 $L0.0CC180 100.006240 100,006300 109.000360 1200.000420 1400.000480
—100,€0€539 1€C.CC0599 10C,09C659 £00.000719 1¢0.00¢779 _190.000839  100.000899 £62.000959__100.001019 _100.801079
0.€00000 Q7.164738  97.170732  97.3L8273  97,525814  97.703355 97.880896  98.058437  98.235978  98.413519
98.€91061  98.768602  98.96461%3  93.123634  99,301225 93.478766 93.556307 9).833A68 100.011389 1)0.188930
C.€00008  92.790119  92,7953%%  93,247333  93,698301  94.16327C _ 9+,500239 _ 935.051208 _ 95.502177 __ 95.953146
96,6(L114  93.855(83 97.3G6u52 97,757021  9R.207990  98.650959  93,1L9927  93.5€0896 160011965 120.39%212
6.0C00CC  83.1822111  88.188356  8A.927853  B9.666851  9J.405848 9G1,144B46  91.883843  92.622841  93.361838
94,100436  94,839833  95,57843L_ 96.¥17428 37,056826  97.795823__ 93,534820 _ 93.273818__1CG,042515_ 100,751813
€.CCCGRC  B3.A53219  B83.665551  84.A74825  85,884098  86,893372  87,9C2646  635.911920  89.921133  92.930467
91.933761 92,9690  93.958284  94,9673562 95,976835  96.986109 97.395383  93.0C6657 1G0.013330 100.912714
r c 26098 A1,258353 2 3 612231 84,743858  A5,355505  87.127143 _ 83,23%780 834767
90.642055  91.R13642  92.985329  94.156967  95.328604  96.50C241  97.674879  98.843516 100.015155 100380529
C.CCLOCE  A1.254137  81.262016 82,434,087  B83.6(6159  84.778230 835.350302 87.122373  83.294ubk  83.4656516
90, £39597_9L.RL0559 _ 92,98273)  94.1548C2  95.3258873_ 96,498345 __ 37,671C16__ 99,843088__100,015159 _ 100,981247
€.CCGI°C  81.10L946  A1.113G1L  82.29u4Ci  83.475791  84.557180  83.838570 67.019960  ©88.201350  #3,382739
9€.564129  91.745519  92.926933  94,106299  95,289688  96.471078 97.652468. 93.833358 100.015247 100.948746
£.0G03CO AZ,576773  #0.63395)  81.971909  83,359968 _ 8u,744C27  85.135:86 87,524,145  88.912206 _ 90,361263
91.648322 93.C76381  94.464440  95,852499  96,706975  96,716751  93.103610  97.491869 100.248347 1C0.2648347
0.0C0GCC  82.663125 #2.553828  83,898779  85.138750  86.378720 87,518691  B3.764151  68.77383%  90.013405
91.263776 _ 92,L93747  93.735FLT_ 94.973688  96.213659_ 97.453630__ 99.6936C0  93.933571_ 100.51265k_ 100.512454
0.0GE%IC  73.933C15  79.943814  81,377864  82.811915 84.265965 B83.680015  B85.6402(2  66.651C11  63.085(62
89.519112  93.953163  92.387213  93.321263  95,25531%  96.689364  33.123414  93.557465 100.991515 101.106727
0.€00€0C  71.6163C6  71,426513  73,463133  75.511752  ?7,554372  73.596992  81.633612  83.682232  85.724852
87.767472  83,A10092 91.852712 92.448200  92.46J406  94,503026  I5.545646  93.583266 100.583312 150583312
€.CCOC0C  69.647764  £3.520538  70.863832  73,106966  75,350100 77.59323%  73.836368 82.073502  84.322636
5.€6577¢  83,8749C&  91,752538  93,295172  95.538306  Y5,598170  93.511104 _ 97.854238  1G0,097572_ 163147868
6.0CJ00C €8.583C19 68.595359  70.840d61  73,085763  75,330665 77.575567  73.820669  82.06537{ 310273
86.555175  88.ACCI77  91.044979  93.289381  95.534793  95,625433  95.638373  97.883275 100.128177 100.139237
0.C0C300  65,51264C 65.526467  67.993743 _70.455(19  72.919295  75.383571 _T7.847847  80.312123  82.776399
$6.260675 87.70495G  90.153226 92.633502 95.097778  97.562056  93.19537%1  93.209828 1CG.19533t 100.1333312
G.CCOCCC  63.52767C  63,54352C  65.823333  68,106345  70,386757  72.665169  7%.365581  77.225933  73.5054(6
81.786818  84,C6723C  96,347642  88,628054  90,908466 _ 93,188879  95,46929%  97.749703 _100,030115 100.652380
2.000002  64.397380  64.415831  66.542796  68.858301  71.094506 75.565316  77.773121  79.993326

73.3206714
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82,225531  @b,! 86,5 ) 3, 35655 5,5827 7,80896 00,03517 6137
C.C0CH0C  67.3.5C37 67.378233  69.419762 T1.461281 - 73.5C2780  73.544279  77.585778 79.627277  81.668776
83.710275  85.751776  87.79327%  89.834773  91.876272  93.91P771  95.953270  98.000769 100.042268 101.771747
——L.050200  77,858263 ?2,MA3132  74,.5812uf _ 76.279360 P7.9P7473  73,675587  81.373701  B3I.0718%% 84 763928
86.L63042  B83.1661F6  89.864259  91.562383  33.260497  OL.9SHEL0  95.5656726 93,354,838 100.052952 101.751065
C.CCCOCC  AL.9G9301 84.,941989  85,856996 B6.832004 B87.777C11 83.722619 83.667026  30.612033  91,557041
0.0C0CCO 1CJ.CCICOL 1G6C.009365 1c0.000731 31006.001096 103.001462 100.061827 103.002133 100.002558 100.002924
£G60.€C3299 1CZ.C03655 100.00402C 1C0,004386 100.90475t 300.C65116 10J.0C5¢82 1C).0C5867 10C.055213 102,005578
LACELT00 $00,L0280C $CS,CCCH2G  300.C00d29 1C0.001243 100,001657 _160.6C20272__4C),002436_1606,092901_200.003315__
100.0C3729 100.0Ck14t 1CL.CL4553 1GC.0Gw972 100.6L5387 100.005801 1L3.CC6215 1C).006630 100.037Gu% 100.0(7459
Ce€CC22C 21CT.CI0CCC 135.000%78 100660357 100.001435 1200.0C1914 100.062392 103,002870 100.003363 100.043827
-t 0Ly 0 2CC,C06794 150,225252 1(0,0C5761 100.006219 1G0,006697 100.6C7176 160.007654 100.008132 11¢.009600
0.CCC60C  2C2.C5CuCC 10CLCCL565 4C0,0C1132 1€0.001637 1CC.0L2263 160.0C2829 104003395 100,003961 1430,00%526
160,005°32 1C3.CC3658 100.05522% 100.CC3789 160.007355 1C0.6L7921 100.0(8487 1G0.009053 100.0095618 100.01018%4
— G.CC0CCC  3Ce.0rCICC  3CC.CI0832 160,004385 1€0.002077 100,062769 100.0C34b1 1C3.CCe15% $00,004346 308,005538

100.0C623¢  2CL.C06923 100.677615 10C.0C83C7 100.0069000 100.C09692 109.010384 100.011076 100.011769 1C0.012461

NAZSLLE BUOYANIY LIADING

g.cceocc g.e06(00 0.C2603¢ e.cCo00 g6.0C0000 0.00G630¢0 0.000000 9.000000 2.003000  0.,000000
£.02009€C Q.CECCOC 0.€0003¢C 0.000000 0.009000 0.000C00 0.0000600 0.6€6000 0.000400 0.0600C0

0,CC329C 0.CC00L96 .038936 .038356 037777 .037198 .036022 «036050 L035473 « 034908
W034337 .£33768 .333339 .03263¢C «032061 «031592 «0304931 +030370 +029810 «029250
£.€3330C g.toccec ,}64585 2C429138 £04129¢ ,033666 2038061 2036422 .034811 . 033218
NETEYY) .030102 .028575 .027351 .025565 . 024076 2022610 021147 .01971) 2018479
0.0CG229 c.0CCC00 052037 669132 «046164 2063224 040295 . «037614 0346106 .031858
+£23169 2226479 .023849 2021260 2619492 020716 ,018210 2013770 2009372 «005027
[ITHY 0.00GCC0 050878 +£55453 2052016 2067623 03231 +033034 2035005 +0310CH
27286 023573 W£23787 $021204 016562 «007839 «001306 -.004838 ~.010320 ~.014967
g.ccocee g.ceceec 2055304 .£60203 .055082 4 05C016 2065032 2040246 2035573 .0310C1
.C26531 023824 .023698 «616929 2003163 . 001529 -.005569 -.011870 «.018369 *.020499
e.0C6CCE g.ceecee WLHEILH +0602C3 .055082 + 056016 « 065032 040246 “035573 ©  L,031001
£ £26531 4023824 1023638 .016328 2009143 . £01529 -, 0L557¢C -,031871 -.018370 =e024499
C.CC5000 g.orccee «Ca5275 +C6L165 2055037 « 649960 L 044973 «0401280 .035500 «030923
L25406 .023895% .023602 «C16742 “e008348 +001328 «, 005752 «.012050 -, 018606 . 026689
g.rccCe p.0CECCE 4053760 2054747 4049745 4 0Lb4827 (060:38 2335408 2030886 ,025477
Wr2271t . 02319¢C 20177493 .010203 . 065628 W 067861 .037207 2027461 .022391 20221391
g.ccccce g.cc0LCC 053921 .042539 Glbb17y 040828 .037525 « 034549 086023 «077599
2L71254 1 064944 2053878 ____ ,0532(5 __ ,051062 2045693 2037564 «029699 «0260593 2026059
e.030cC0 0.0C009C 053567 2055400 $ 051222 2047085 +062999 2060 326 .083987 077134
WLC706%1 63753 057223 L.051559 ©  .04941) 43046 03uCkbe 025227 2017219 «013591
£,060C92 0,60C00CC 070150 2063862 657557 .051333 20653C1 J033478 2033825 2028311
026C21 020613 2016260 + 011463 0439672 «036939 .025198 .014280 .002881 .002881
p.cC0CC0 g.0CCC0C .G71797 065107 «058406 °  +0651801 2065413 «033263 .033279 027661
L£23114 .021183 £10828 2003719 -,008372 *, 668539 £027216 2016523 2003736 4003443
0.0C0CC0 0.90CC0C 071737 .0€5105 2058402 +651795 245406 «033254 .033269 2027654
.02313¢ 021157 J01078¢ +6C0689 008460  =,008743 .027555 «016369 «003546 «003482
0,0£030¢ L.0A0G0L 2063097 2062516 2055938 2049458 20063202 +037182 J0313t12 ° 2025120
026205 .01837C .008273 ~. 008542 =.010117 -.018209 . D246LL 2009523 .00k4b2 «0CLGER
g.ccecec t.occcec 058377 +£53593 + 069293 « 044940 040658 +036536 .032506 .028558
2024693 221671 102223¢ £L12335 2010750 2024229 = G02142 - =.L07722 ~+012950 014359
0.c03:C0 6.0€090C 2048335 . 045392 2062406 <0394 . 035505 2033628 .030624 .0280669
2025357 «022689 .020069 018238 .019122 «01619% ° ,011753 «007381 .003656 *.001192
0.0CoC0¢ g.cCcCog s 0414306 1033563 2037651 sC357L9 4233853 + 031977 +030119 2028309
026522 2026752 ,023302 .021288 .019570 .017883 016573 .016616 016466 «013131
g.cccooc c.06CLCC +336502 «035396 +034293 .033207 .032117 «031030 2029943 «028870
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027790 o0 H78G 7 a6 368 28 ‘ 6 6 18635
0.C000CC  T.L SCCC 032756 ,032293 .031829 . 031373 030916 030459 - ,030002 023546 —
.029390 .02u635 025180 .027725  ‘.027270 .£26820 026372 025923 .025475 .025026

Careocee L.000CCC  0.CCCOCD _ 0.0C00G6Q _ 0.000000  0,000000 _ 0,0C0€00 0.000000  0.000Q00 9.000000

g.0cGL00 0.0C0(C0C 0.0CC00C 0.0C0C00 ¢.000000 0.000000 0.0C0000 0.000000 0.000000 0.000000
6.CCCCO00 g.Cc0C3¢C 0.00003C 0.CL6300 g.000000 g.Ccacce g.0LCL00 p.Cco0CO g.o0000C0 0.000000
0.0C0CC5C £.0C6CCE 0,0CC060 0.,0€0000 0,0C0008 0.C0CC00 9.000000 0,€00000 0,000000 g.0000¢CC

c.eceece G.cccote 0.650C50 0.0L00C0 c.cceoce g.0cccec 0.000000 0.000000 0.600000 0.006000
0.Goaee 0.0006CC0 0.00003¢C 0.0C0000 0.6G0000 0.0G0C00 d.0CC000 0.0C0000 0.6000C0 0.000000
- —fL,0C00CC __C.C00000  G.000000 __ 0,000008 _ 0,000000__ 0.00C000 __ 0,000000 _ 0.00000Q___0.000000 _ ¢.0C0000

c.ccacce Ce.CliCeCL c.CCocac 0.c{0000 g.Cc0¢0¢C g.ccocée 0.0060000 9.0600080 0.000000 . 0.0C00060
0.€20GCC C.C0OCYC 6.0cCCaa0 0.000000 0.GC0000 0.0CCCCO 0.0C06CC J.cC000C 0.0u0C00 0.0C02CC

—GacccceC  L.CGCCCLC  0.0GOO0CC  0,0C0000  €,000000  0,000000 __ 0.000000 0,000000 D-006000 0.00000¢

I R I T T T T T T T N T T T T Ty

THE AN IMJY AN _MINIMUM OF THE PREGEDING ARRAY_ARE 008402263 -+02660018

.......'......"l..l'.l'..l.....l...‘..'.l.l‘ll...‘.........I.‘l.lO.."'...‘...............'l.......l.....l."......l....‘........

UPPER WING SURFACE LIMITING CP TABLES

X STATIONS
_G.ccC000C 100,£0000
Y STATIONS
g.ogoae 100,0600C
LINIT C-P (

~+13700¢ -,137000

=e137G0C -e.1370C08

B..l.‘.l.O...‘l.l0“..0.0.l...l......!".‘...00'.O..0.0.......l.....l..b..0.....l....00........0....C......C.............'...C....

THE MAXIMUM AND MINIMUM OF THE 2ECEDING ARRAY ARE =+13700090 ~+13760000

...l..l...lllll!...‘I.Ol!Q‘Ol.O....OO.Q....'l...‘..l....l.l.l.ll..l.l'.......l.'.....O...‘...O.l..........l.....'."l...‘..'......



I

X/72(PERCENTY) FOR WING THICKNESS PRESSYRE COEFFICIENY

0.0000¢ 3.0000¢ 19.00000 15.00000 20.0000¢ 25.00000 30.00000 35.,00000 40.00000 «5.00000
00000 £5.00000 _ 70,0
103.0600¢
SPANWISE LICATION(PERCZINT SZMISPAN)
0.00C00 2.5000¢ 5.00000 7.50000 10.00000 12.56000 15400000 20.00000 25.00000 30.00000
i : bl g
WING THISKNESS PRESSURE COIFFICIENT
c.c36n00 .008208 .01719% .020513 .012988 007425 2005438 <003264 <002663 <005482

«003488 S0C0473 -.030100 -, 001515 -.003906° =.034349 -.008065 «.013937 «.018165 °.022130
=.027107

RYEIT L0CB515 .61391% .013905 L009557  .207862 .008349 <005986 .003187 .00216%

«COCA7S <6305 +0G1641 .00C329 -.003097 - ~.30533C -e010432 -.014792 -.017609 ~.021226
22026059

612861 .012961 .015735 2014673 012224 .008119 004619 003518 +004264 .002916

£002561 «3i1391 -.00C866 -.002606  -,003728 -.007C37 -o010502 “e016541 ~.019393 -.026072
-,22€938

LC44193 .010167 .004(35 .005410 .008955 .008G58 ".0039385 .004022 2003667 .000382

«L31429 © 001289 -.0062097 “o (04195 -.006319 -.311001 -4314695 =.017282 -.02232¢6 “e 326673
-, 28459 .

WCHUCHI LGC7115 -.CCH118 <0C4790 .007256 L006428 2002431 .002909 .001848 .001128

«6C1735 -.GOC 630 -, 004020 -.006435 -.GC985¢C . J14174 -.117639 «.020563 -. 026930 -.028658
=+03C49% : )

.03372¢C NI -.006317 .063627 ~0C4030 .003180 2001410 .001083 01827 .000812
~.200C60 -e 001436 -.023597 - 007567 -.012586 -.115839 -.118869 -.022399 -.G26103 -.030207
=.332645

.133021 NITTED < G10u87 .600092 .003698 <301997 -.000703 .000883 000915 -.0J11088
-.001295 -.000407 ~.004801 -.010476 -.013770 ~e01500% -.013718 -.0263%0 -.026617 -.0290637
-.033311 : .

w1035 -.6C5775 -.c08818 .C01025 -.001539 -.001172 .000768 -, 0008061 -.002589 - 091167
-0i1164 ~. 004336 . 0G8049 -.011358 -.015803 ~.019553 «.021919 *.625428 -.028908 «.031633
=, 033646 :

NIEIT ~.005286 -.011646 -.003849 -.005326 <.0)4686 -.002669 -.000826 -.001666 -.013326
-.Gp3529 «.005053 - 008LTH -.013308 «,017619 -.020301 -.323333 ~.02700% «,030666 -, 033324
=.034623

.027568 -, 00644 -, 01756 -.009395 -.006239 006067 -.004687 -.0)2865 “.004094 -.031231
-.064918 -.007486 =.011162 -e014583 ~e017413 ~.022979 -.026318 =4029964 -.031289 ~.034498
=.037629 :

. 04936C .103985 - GL7T44 *. 014614 -.010288 -.338938 <.003613 -.013909 «.004336 -.025363
-G0634G ~.008619 . ~-.011689 -.016364 -.021135 -.02398%  =.327357 -.030861 -.035015 -.036348
=.01843p . )

$061226 +601924 -.010040 -.012519 ~.011536 -.010695 -.00769% -.034655 ~.005275 ~e035861
-.03R8291 ~.011125 -, 01462¢ 017074 -.021179 -.025223 -.129789 ~e033478 -.036367 -.038178
=a038R331 :

L03321C -. 001862 -.C13157 -.015995 -.013605 -.008113 =.308726 -.006863 -.007759 -.019207
.=.034659 -. 013624 -.014992 -.0620118 ~.023898 -.026893 -.031013 *.033403 ~. 037431 *.D602068
=,042427

WC18113 -.0L279, ~ -,C13687 -.017204 ~.018154 -.311229 <.007426 =.017940 ~.007530 -.0103%%6
-e013034 ~e 014864 -.018624 - =,021547 -.024323 ~e128967 -.032153 ~.036164 °  -,039656 . <.0%1246
=,062516

+C19R45 -.0C1756 -.C10743 -.015305 -.014502 -.014319 <.313645 -.011831 -.013(38 < 015074
-.217238 -.021437 -402994C °  ~,03318% «.038C10 ~.001326 -, 063671 ~oDbbb70

-.019150

~.026264



(48!

~204547C

«001232 =.0063876 ~.01098% ~e 014841 “e015617 -« 016037 =.017096 ~«018154 -.018134 -.017805
~.019311 -+022965 -+026629 =+030350 ~.034070 ~20308411 -.042879 ~+04639¢ ~e00690G06 & ~.051538
=.054363

L1632 « 030965 «028397 «021810 «015191 2038574 002120 004005 ~.010130 *.016068
~.021493 -.£26937 =+031904  =~.03557% =+033245 ~e0%2813 =.046067 ~o04928% ~.052317 ~e0343549
=2L36753

«Lutq27 «C41583 038232 «034884 «031536 «032671¢C «320995 015273 +00956% 033129
~eG23968 ~.010925 -.017902 =+024095 ~:029913 =.035731 ~ed41549 ~a045697 =e009136. *e252574
2225008 ) . - -

«345955 042864 «039753 «036662 032927 «029799 2J 24670 020561 016412 «010831

L5117 =.000597 -+006310 -+012095 ~e018139 -s024183 -.030226 -.036270 ~.062826 = 0498562
2356338

034998 «032584% «03017C «027756 2025342 022928 «J20514 «0168100 015381 +011956

(08532 005108 «001693 =e 00170612 =+005151 =e028543 *.11968 *«015346 “s 018704 “e 022143
= 2225664

...l....‘...'.l...l..................O.l.l.'..........'......'......l.........‘.."...........‘...........'....O..............'....
THE MAXTMUM AN) MINIMUM OF THE PRECEOING ARRAY ARE 13302127 =+05689805
GO SPGBV BIVISIBIIVEITG NIRRT IVITUTPININGGITIIUIVIBIOIIISIINUBUIBINIPISIINEIIIITIIDIOIBIINGIININITIIIIBIOININIINOOIININEINIOOBOIOIIIIIRITS
DELTAT = o879 SEC.y ¥ = L47.340 SEC..

FLAY MING FQRCE COEFFICIENI§

c c
' XF " ()
[ A JN27670 L = 21006830 .= % A72074% =e 2 -,0A941% cee 8 530682
L D ' L ) B - 2
: L c
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HIN NIF NSTAN ING

WING DESYGN 7 LOADINGS INCLJIING FUSELAGE AN) NACELLE LOAOS

SPANMISZ DISTRIJIJIVION OF SECTION DRAG, LIFT, AND PIVTCHING MOMENT

X SECTION SECTION SECTION
--- t ¢ c .
82 ‘THIRD 0 t "
0.0036C00  183,8544C0C 2.5798467 1.0000000 ~. 8263583
L050C600  172.G08701C 1.2893A61 1.0086000 -.9161195
LECOLEY  16C,13386CE 23483733 1,00000C0  =1,£192347
,200CCCE  136,3933123 16226274 1,0000000  -1.27870(8
J36CCEC0 113.333676s . «416606% £.0000000  ~1.6352923
e L4fLOfOD 92,5 0153 1.0000000  =2,1%61007
o5C00C60  72.1611317 1388763 1,0000000  ~-2.933CL8%
JBLLTCLE  54.0214637 1628496 1.0000000  =-4.17€8068
L2CLCEC)  35,94:7958 =.207207% 1.0000000  -6,682107%
LBCECCG0 2743627740 +124659% 1.0600000  =9.0987203
.9CICCC0  20.3038890 .2635956 1.0000000 ~-12.3067405
1.0000000  14,%65600Q $1572312 1,0090060  -18,33906A8
X
[ld
C s 1.087735 C =  .596259 == = ,693907 K ®  .588670
L 0 L €
s c
REF ]
s=cae 3 ,9193%3 - x _ -,020647 C__* _ .074804
s 3 n
PROG L b}
¢ = .cc22ia
o
WING-ON-NAZELLE (S)

INTERFERENIE 0ORAG OF LOADING 2 ¢
 INTERFERCNIE DRAG ADING

INTERFERENSE ORAG OF LOADING & (BODY UPHASH LOADING ) ON LOADING

INTERFEQCNIE ORAG JF LOAOINS 6§ ¢ NACELLE BUIYANGY ) ON LOADING

INTERFEQENTE ORAG _JF LOAOING 6 (SINILAR YO FLAT WING) ON LOADING
INTERFERENZE ORAG JDF LOADING 7 ( CU3IC CHORDKISE ) ON LOADING

LINEAR CHIRONISE ) ON LOADING
EA

PANW

MINTMUY _IF_(C - G ) = -2 5568 AT

80,0000 PERCENT SINISPAN AND

1 CJNIFORM OR CONSTANT ) IS
)

1,197893345000
2.72828325¢E-01

t CUNIFORY OR CONSTANT
1 (UNIFORM OR_CON3STANY ) IS
1 (JNIFORM OR CONSTANY ) I3

306563352203
5.778251092-C1
1997245562000

160,0000 PERZENY CHORD

P P

JPPER SURFACE LINIT
t

QELTAY =

196,530 SEC,

11.982 S‘Ecn ]
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NING DATA FOR

LINEAR CHORDNISZ LOADING

MING DESIGN

7 LOADINGS INIL

JIING FUSELAGE AN) NACELLE LOADS

SPANYISE DISTRIGUTION OF SEZTION ORAGe LIFT, AND PITCHING MOMENT

Y SECTION SSCTION SECYION
- ¢ c c
972 SHORD 0 L L}
0.00CCIC0  183.3444050 3.565234) 1.7003486  ~1,6804083
#J35CCCCC 172.0097010 3.838069% 1.5907850 ~1,7220463
21C07€CCT 1601331630 - 2,3922u55 1,0613603 _ -1,7557711
20020 CO 136.39332123 1.0417937 1.26190877 =-1.,8227090
«37C0C00 113.3396740 «# 332285 1.0542456 =1.8987452
_LLEergL  92,537C842 f1310071 £8562936 _ -1.9807872
.5C9:C00 . 72.1611317 ~e (10763 «6681052 ~2.C7000818
SCHCICE 540214637 -.0590831 (4994753 =2.1762495
£703:CC8 35.9817954 ~.C705393 «3334622 =2,28334418
ACOLCLs  27.3627760 < 0023396 2534695 <=2.34919(0
(9CL0CLE  20.3C3484C +0083485 (1946099 =2,425E667
2,60C30C)  14,b4306C0 26047213 11398861 ___-2,5920430
X
: : oo
T = 1.155897 €= 1.661279 ces = 131415 K 3 1.258349
It 0 L £ .
3 c
REF ]
cseas = ,93934) -- = =,116755 C = -,031602
s c ]
PROG t 0
c = .002290
]
MING-ON-NAZZLLE(S)
INTERFEICNSE DRAG OF LOADING 1 (INIFIRM IR CONSTANT ) ON LOADING LINEAR CHORONISE ) IS  P7.69967972E-03%
NIERFERENZE DRAG_OF LOADING NEAR_SPANMISE ON_LOADING LINEAR CHOROMISE_ ) IS 1.46353882E-01
INTERFERENSE DRAG OF LOADINS & (300Y JPWASA LOADING ) ON LOADING LINEAR CHOROAISE ) IS 3.018754905-03

3 UNTERFERENZ
INTERFERENS

MINIvU4 OF (C

€ D46 IF LOADING
€ ORAG JF LOAJING

= ¢

5 ( NACELLE BUJYANCY ) ON LDADING

INTERFETENSE NORASG JF LCAOING 6 (SIMILAR TO FLAY WINS) ON LOADING

7 ¢ CUJIC CHORDWISE !} ON LOADING

) 3 =3.7273 A%

2
2 ¢
2t
e (
2 {
I

90,0000 PERCENT S34ISPAN AND

LINEAR C4ORONISE
LINEAR C4ORDAISE
LINEAR CHORDWISE

Is 3.31050846E-03

| §3 5.55868631E-01

IS 3.182875782+00
100,0000 PERITENT CHORD

P
v

PPER SURFACE

p
LIeIT

DELTAY =

11,548 'SEC,, T =

208,338 SEC.




SII

WING DAYA FQR - LINEAR SPANNISE , LOADING

WING DESIGN 7 LOADINGS INCLUDING FUSELAGE AN) NACELLE LOADS

SPAN#1S: OISYRIBUTION OF SESTION ORaG, LIFY, ANO PIVCHING MOMENT

Y SZCTION SECTION SECTION
.- c c c
ars2 SHORD 0 . "
0.0000900 183.8A44LLL0 3.6000003 0.0600000 0.0650063
LL500CCE  172,00875¢C -.0089937 +1500000 ~e137447)
A10CCOC0  160,1330090 21125173 23005000 =23057704
.2GCCEC0 136.3933123 4660583 .6600600 «.76722C5
S30CECEC 213,939476b «8422340 +3000000 -1.471763)
- LeCGLOfO 92,59708%2 121772389 1,2000060 -2,57532¢8
LSC0CE00 72.1611317 1.3608273 1.5000000 -4.3995273 _
6CoeCe 54.0214637 1.3869116 1.3660000 -7.5182522
27000005 35,8817959 25566ACY 2,0000000 _ -1%,0324255
.BC2(600 27.362T760 2.0575933 2.4000000 =21.8369285
.9ce0cce 20.3£34840 3.0910470 2.7605000 =~33.2281993
2.000CCCC - 14.LL50CL0Q 2.34850 36 3.00000060 _=55.197206%
. x
co -
€C = 1.€29478 K] .819515 - = 776981 K = 2773256
L 0 L €
s - c
“REF ) )
eeeee a 4919361 - & =,233510 C = -.148343
t ]
PROG L o

c = «602385
0 . :
MING-ON-NACELLE(S)

INTERFERENZE DRAG OF LOADINS L (UNIFORM DR ZONSTANT ) ON LOAOING

INTERTERENIE ORAG JIF LOADING & (300Y UPWASH LOADING ) ON LOADING
INTERFERENZE ORAG OF LOAJING 5 ( NACELLE BUDYANCY )} ON LOADING
INTERFERENTE NDRAG OF LOAOINS 6_(SIMILAR TO FLAT WING) ON . LOADING

§., LINEAR. SYANNISE 5.77550395E-01
INTERFERENSE ORAG OF LOADING 2 ¢ LIMEAR CHJRDWISE ) ON LOAOING {' LINEAR SPANMIS 4o lh053566E-01

5.87012595€-03

s
$
5 8.986680335-03
s
S 5.,09554775E-01

LINEAR S2ANKWISE

INTERFERENZE ORAG OF LOADING 7 ( CU3IC CHOROWISE )} ON LOADING

]
)
f  LINEAR S?2ANNMISE ]
€ LINEAR SPANMISE )
{ )
( )

LINEAR SPANWISE 1s ~2.685356682-C2

®INI®UY QF (C - C ) = -1.5255 AV _100.,G000 PERCENT SZMISPAN ANOD _100.0000 2ERCENT CHORQ

P P
UPPER SURFACE LIeIT

_OELYAY = 11,668 SEC., T s 220.J2p SEC,

v



911

$ING OATA FQR BOQY YPWMASY LOAODING LOADING : N

WING OFSIGN 7 LOAGIMNGS INCLUDING FUSELAGE AN) NACELLE LOADS

SPANWMISE OISTRI3ZUTION OF SEZVION ORAG, LIFT, ANOD PITCHING MOMENT

Y SECTION SECTION SECTION
.- ¢ c c
B/2 SHORD 0 L L}
0.003CCCO 163.3844C00 3.0000000 0161836 =. 0123403
«050CCCO 172.0087010 0.6C0C0C0 «0169017 - e L1001
$1CCCCR0 1¢0,1330C000 £,0000000 20194433 =,016940¢€Q
«200CCC2 136,3333123 d.000C0C0 «0185409 =s02C7081
«3C00C00 113.3394676% G.CC000C0 «0172857 ~+ 0258323
24020CCC 92,597(084%2 £,C0000G0 0174357 =+0350694
«SCCICCC 72.1611317 g.LccoccCoO 0176114 ~e 04947CY
«502CCCO S4.0214637 fg..C0Cc000 0194278 ~.0788280
£703CCCC 35,98127258 g.CC00CCO 20227637 =21497043
«B8CI0CC0 27.3627760 0.0000000 «0247868 =-.223%873
£I0CLCLC 20.,3038480 GeLbCCGLO 0312337430 =. 2873805
1,0C0CCCC 16,664506GC0 0.00000¢¢ 2[136356 2o 2672103
X
[vd
C = «020149 C = c.c00000 -—e a 647725 K = 0.000000
L 0 L - E
S : c
REF L]
s=ow= 3 29193631 == = 2097683 [ 3 «003770
S [ ]
PROS L J
[ = «000029

0
WING-ON-NAZELLE(S)

INTERFERENIE DRAG OF LOADING UNIFORM OR SONSTANT ) ON LOADING
INTERFERFNCE QRAG OF L0A0]NG LINCAR CHIROWISE ) ON LOADJING

(B0DY UPWAS4 LOADING ) IS 0.
(BODY_UPWASY LOADING ) IS O

(3007 UPWASY LOADING ) IS 0.
INTERFERENTE ORAG OF LOADINS NACZLLE AUDYANCY } ON LOADING (B00Y UPWASH LOADING ) IS 0.
INTEIFERENIE ORAG OF LOAOINS SIMILAR TD FLAT WING) ON LOADING (B00Y UPWASY LOADING ) IS 0.
INTERFERENZE ORAG JDF LOADING CuBIC SHORDWISE ) ON LOADING &% (BOOY UPWASY LOADIN: ) IS 0.

FEsjer

14
F |
INTERFERENIZ ORAG OF LOADING 3 ( LINEAR SPANAISE ) ON LOAJING
St
6 (
T (

MINIMUM OF (C = C ) = -+ 0657 AY 96,0000 PERCEWY SZYISPAN AND 160.0000 PERCENT CHORD

P 3
JPPER SURFACE LIvar

v

- DELTAY » 2550 SEC., V & 220,536 SEC,




L1l

MING DATA FOR _NACELLE BUOYANGY LQADING

WING OESIGN 7 LOADINGS INCLUDING FUSELAGE: AND NACELLE LOADS

SPANATSZ OISTRIIUTION OF SEZTION ORAG, LIFT, ANO PIVCHING MOMENT

Y SCCTION SECTION SECTION
——- c c ¢
872 SHIRD 0 L N
0.0C00GC0  183.68440060 2.0000040 0.0000000 0.600C0CO
JLEQCCCT  172.0687010 2.0606000 +0009363 -4 0013137
L1C9CC0N  160,133G00€ 0,0000000 20026260 -:0038721
.200C6C0  136.3933123 0.6000000 0037379 < (062593
L3CQCCE0 113,9336764 6.C000C00" .0062126 - 01263061
LLEFOCS 92,5970432 2.£0C6000 .€096895 ~.0246218
.scoeree 72.1611317 0.060C000 . 0034939 <. 03cC187
.6200CCC 56,0214637 246000000 .0082822 -.037025t
220650 CC 35,8R17358 ¢.CCoLeCo L £082231 ©: 0577493
.8C0CCEO 2743627756 0.0006000 660000 N TIATT)
.90CCCCe 20.3038880 6.00000C0 0.0000000 0.0000000
—_— 1.0CCCCCT - 14,.%%5C0GCO  0.0000000 _  0,000€000 9.,0060060
! .
ce :
c = .cC5272 C * 3.066C00 Pp— .860673 K = 0.000000
L 0 t €
s 3
REF N
——eoe 2 2919361 -- = -,447954 ¢ = -,00189
s 3 N
PROG L 3
¢ = 3.000000
)

MING-ON=NASELLE(S)

INTERFERENIE DRAS OF LOADING 1 (UNIFORM OR CONSTANT )} ON LOADING 5 ( NACELLE BJOYANCY ) IS 0.
N FEIENS A F AN [ L] ON LOADING NAZELLE BJOYANCY ) IS 0
INTERFERENZE ORAG OF LOADINSG 3 § LINEAR SPANMISE ) ON LOADING 5 ( NACELLE HJOYANCY y IS 0.
INTEQFERENZE ORAG JF LOADING 4 (B00Y UPWASH LOADING )} ON LOAOING 5 ( NACELLE B8JOVANCY ) Is [
INTERFEIENTE DPAG 0F LOAJING 6 (SIMILAR VO FLAT WING) ON LOADING -5 ¢ NACELLE BJOYANCY ) IS 0.
INTERFEENZE ORAG JF LOADING 7 { CuBIC CHORDNWISE ) ON LOADING 5 ( NACELLE BJOYANCY y IS 0.

MINIMUH OF (C - ) = =205568 AT 80,0000 PERGENY SZ4ISPAN AND  10G.0000 PERS HORD
r3 > . y
JPPER SURFACE LINIT
DELTIAY = 2543 SEC,, ¥ & 221,039 3EC,




811

} JG _DATA FOR STMILAR 7O FLAT WING LOADIMS

WING DESIGN 14

LJAJINGS INCLJDINS FUSELAGE AND NACELLE LOADS

SPANVWISE OXISIRIZUTION OF SESTION ORAG, LIFT, AND PITCHING MOMENT

Y SZCTION SECTION SIGTION
- : c c c
8/2 340RD 0 L M
0.0CCCCCT  183.8A44000 3.1492958 ©9993676 -.7261872
.0500CCC  172.0GB7C10 1.3843790 +9980726 -.81546(5
LITCC0CY  160.1330600 +90992C7 49961829 =, 917550% -
L20CCECE 136.3933123 “5799014 <9997 71 “1.1785240
S3GCICCC  113.3394704% +2921199 . +9948314 . ~1,529A263
240020C) 92,537:882 21 236A5Y 1.000806Q ~_=2,0672528
LSrCCCCC 72.1681317 . £692555 © 3920661 -2.8142721
LSe3eCCe Sl 0216647 -.2011954 1.0049852 ~4.094483)
RITAAIT 35.58817348 -2 3384355 s 09839211 -6,4831123
WB8ulCCLE - 27.3627740 .0802501 «3978718 <8.979435%
.3c8cCCe 20.3038840 +2934192 «9577G70 =11.8278473
1,0009¢9¢C 16,4456040 =,1463973 29038076 -16,6859023
‘ 7’
(4
C= 1.083094 S = +E45434 e = .651715 K = «560199
L 0 L €
S c
REF Y
ccsve = 29193638 -s = 1087463 L = 2191576
3 . c N
PROS L 0
c : = L001814
]
WING=ON-NAJZLLECS) .

1 (UNIFIN IR CINSTANT ) ON LOADING

3 INTERFEREMSE DRAG IF LOADING 6 (SINILAR TO FLAT WING) IS 7.29786232E-01
034G QF ™G NZAR _CHIRONISE ) ON LOADING 6 (SIMILAR YO FLAT WIN3) IS 1.193131802400
!N!;QFEPEN.E IRAG OF LOADINS 3 ( LINEAR SPAVWISE ) ON LOADING 6 (SIRILAR YO FLAT 4ING) I3 2.41723%442-01
INTERFERENIE DRAC or LOADING & (B0NY UPWASH LOADING ) ON LOADING 6 (SINILAR TO FLAT NING) I3 1.092322425-02
ZIFERFNIS 5 E BJIVANCY ) ON LOADING 6 (SIMILAR TO FLAT WIN3) IS 2.270,8495E-03
INTERFERENSE ORAG oc LOADING 7 ( CUSIC CHOROWISE ) ON LOADING 6 (SIWILAR TO FLAT WINS) IS 2.0096GC98E400
WININUM OF (C - = -1,2500 AY 0,0000 PERCENT SIYISPAN AND €, 0000 PERZENT CHORD
P P
JPPER SURFACE LINIT

DELTATY 3

14.365 SEC., ! =

235.066 SEC.




MING DAVA FOR SUBIC CHORDWISE LOAOING

WING DESIGN 7 LOADINGS INCLUDING FUSELAGE AN7J NACELLE LOADS

SPANAISZ OISTRIBUTION OF SESTION ORAGy LIFT, AND PITCHING MOMENT

611

Y SSCUION SECYION SECTION
<= c c C
872 CHORD 0 : L "
0.0000030 183,88440C0 61.9447517 3.6492351 «3,7361262
«050CC00 172.0087010 14.5305629 243795580 -3,3251632
L1€0C90  160,13360€Q 5.0768540 2,8061362  ~2,9304333
«2C6C0CY 136.3934123 «0303302 1.4855070 ~2.1366141
J3ccCCCE 113.3394744 ~sb594161 . «8660677 ~1.5890832
22000060 92,537€492 _ =,2787932 4668139 -1,09C6173%
' «560cC00 T2.1511317 *21050635 «2200213 =% 6891720
«5C3CCCY S54.0214637 ~.0311981 «0922852 - 4039907
a76GeCCs 35,3417158 ~e((87752 0270614 =,1862215
+8CCCCC2 27.3627760 -.0C108612 0119949 ~e111564%
«9CCCCCY 2G.3C38148¢ -s0002C99 0053627 =+ 067010
1.C00cC00 14.046500C0 ~.000C292 20018107 -,03361290
X
. co
C = 1.4843049 C = 3.189257 ~-= = 724387 X =+ 2.365839
L ) 0 L €
3 €
REF "
snee- 3 2919341 s = =«098730 . C ol =e013455
S T )
PROG L J
c T ,002105 _
0

NING-ON-NACELLECS)

INTERFERENZE DRAG OF LOAODINS 1 (UNIFIIM 3% CONSTANT ) ON LOADING

7 ¢ CUBIC CHIROWISE ) IS 1.069315582¢00

FERTNS AG JF AJINS LINCA o ON _LOADING 7 p']:} HIRDHIS | & 2,70913C3850C0

INTERFEQENZE ORAG J)F LOADING 3 ( LINEAR SPANHISE } ON LOADING 7 t CJUBIC CHIRIMISE ) IS ~9.,773870102~C2

INTEJFEQENZE ORAG OF LOADING 4 (800Y UPWASH LOADING ) ON LOADING 7 ( CUBIZ CHIROMISE ) IS 1.23605007¢-02

INVEQFERENCE NRAG IF LOADING { NACILLE 9QUIYANSY ) OH LOADING Tt CJ3IC CHIRDIAISE )y 13 ~1.153314252-04

INTERFERENZE ORAG JIF LOADINS 6 (SIMILAR TO FLAT WING) ON LOACING 7 ( CUBIC CHIROMISE Y IS 7.596181832-01
NINIMUN OF (C =< ) = ~3.6673 AY 0.0000 PERCENY SZ4ISPAN AND 100.000Q PERSENY CHORD

P P
UPPER SURFACE LINIT
DELTAT » 12,017 SEC., T = 267,431 SEC,




FORCE COEFFICIENTS DF COMPONENT AND INTERFERENCE LOADINSS

WING 0ESISH 7 LOADINGS INCLUDING FUSELAGE AND NACELLE LOAODS

GROSS WING ARFA 3 1(C765.601856 SIEF/SPROG = «919341
oL 1 1,GAT773% FOR_UNIFORY OR COMSTANT LOADING
cL 2 = 1.155897 FOR  LINZAR CHOROWISE  LOAOING
cL 3 = 1.029678 FOR  LINEAR SPANHWISE LOADING
CL & = 202(143 FOR BO)Y UPWASH LOAOIN3 LOADING
CL 5 s «C6S272 FOR NACTELLE BJOYANCY LOADING
cL 6 = 1.08309% FOR SIMILAR TO FLAT WING LOADING
cL 7 3 1.466343 FGR  CUILZ CHIRNNWLSE LOADING
C-M-0 1 = 076801
C-M-0 2 = -,031602
C-H-0 3 = ~e 149343
CeM=0 & = «C037T7Y
C-4-0 6 = 401898
C-M-0 6 = 131576
C-M=-0 7 = ~e 013455
Ch 1 t/(CL 1Y(CL 1) 3 .588470
CD 2 27(CL 2)(CL 2) = 1.258369 .
CO 3 3/(cL 3)¢cy 3) = 2223256
CD & &/(3L &)(CL &) = 0.002000
€D 5 5/(2L 5)(CL 5) = 0.,0CCLLG
CO 6 6/(CL 3)ICL 6) = 4550199
€O 7 7/13L DI(CL 7) = 2.965839
(CN 1 2+20 2 1¥/7(CL 1) (CL 2) = 1.564322)

(€0 1 3¢30 3 1)/(CL 1)(CL 3) = «75940%
(CD 1 4420 & 1)/(CL 1)(CL &) = <44 7950

(CO % 542D 6 13/7(CL ) CCL S) = 536544
(C0 1 6+¢2D 6 1)/(CL 1)ICL 6) = 1.109915
(S0 L 7430 7 1)/7(CL 1Y(CL ) = 1.933145
(CD_2 3+20 3 2)/(CL 2)(CL 3) = 2496158
(CD 2 &+2D & 2)7(CL 2V ¢(CL &) = 2337242
(CO 2 S¢30 5 2)/(CL 2)(CL S) = 563238
{CO 2 €422 5 2)/7(CL 2)I(CL 6) = 1.33702%

(CD 2 7420 7 23/1CL 23¢CL 7) = 3.577116
(CO 3 &e2D & 3)/7(CL (SL &) = 633243

(G0 3 5430 5 31/7(CL 31(5L 5) = 1,081547
(CD 3 642D 5 3)/(CL 3)(CL 6) = 640874
(CO 3 7420 7 3)7(CL 3HUCL 7) = -.083792
(CD & 5420 5 6)/(CL &) (ZL S5) = 0,0600€00
(CO « 6eC0 5 4)/7(CL &I(CL 6) = .520815
(CD & 7450 7 4)/7(CL &) (CL 7) = 426736
{CD 5 6450 5 SI/ICL 5) (0L 6) = 2397549
(GO 5 7+CD 7 S)/7(CL Sy(CL ) = -.01515%

(S0 6 7+CC 7 6)/(CL BI(SL Y = 1.7730358
. 0 AING-LIFT-ON-NACILLES 1 = . 03221%
€D MING-LIFT-ON-NACSLLES 2 = «0322990
€0 WING-LJFT-ON-NACELLES 3 = .002385
CO WING-LIFT=ON-HACILLES & = .000629
CD WING-LIFI-ON-NACELLES S = 0.60¢CGC0

120,



IC1

CO WING=LYFT-ON-NACELLES & =

2001816

CD WING-LIFT-ON-NACILLES 7 =

082105

DELTAT =

«088 SECuy T =

247.559 SEC.

RESTART DAYA PJINCHEQ, IECK IMASE FILLOWS.

NING DESI%N

7 LOADINGS INCLUDING FUSELAGE AND NASELLE LCADS

RESIART

1,23023961127365400 1.7907w97324428E0(0 7.8176308862871E-01 9.02555035379052-03
2.8181RC24366LYE-(3 1,20214220663333€¢G0 2.9008024785434E+00 0.

0, (Y Qe [
0. C. 0. D :
Ce 179079973206 2%E+G0 3.0313332006IC2E400 5.4279158286634E-08
9.2913156336€32€-03 3,C436878032637E-03 1,6L79286727437F¢60 5.49036823999703+00
t. 0. 0. a.
' 0. 0. e.
0. Q. 7,8178308862871E~-01 5,42791582366345-01
1.5068283€214L53E+0C A.2618281457997E-03 5.39665G3797511E-03 €.6310145733337¢-01
~1.16454237690183E~-G1 0, 0. C.
g, I g Iy
Q. 0. 0. 9.02555035379052-03
8,291315H633463I0E-(3 8.2518281457997E-C3 0, I'D)
1,C36766893C2188E-c2 1.13635212433076~G2 0, C. " hd
G. 0. g. 0.
0. 0. 0. 0.
2,81838024L3660665-93 3,06369780326376-03 5,3966563797511€-03 G,
. 2.086783295864L5E-063-1.6608412523359€E-04 0.
S, . 0, 0.
Q. I Q. 0.
0. 1.2021422868333E¢00 1.6079286727437E+00 6.,63101645733337E-02
1.C0676393C0188E-02 2.0869932958643E-03 1,1867492555130E+400 2.56567422070452+00
o. 13 G. 0‘
t. 0. Q. G.
0. C. 2,8008026785434E400 5.49036823389T4Z¢00
=1.165L2A769C483E-01 1.13635212638C7E-02-1.C060841252C359€-04 2,54567422370L52¢00
1.2380081722139E¢01 0. 0. g.
c. C. 0. D.
Q. 8, 0. C.
Q. - 0. 0. 0.
C. C. 0. '
_nl u' a‘ o.
E.. o. 00 n‘
0. 0. Ce 0.
Q. 0, [ [\
0. C. 0. G.
0. e. 0. g.
B 0, 9. 0o
0. [ 8. Ce
0. 0. 0. 0.
s [ I Q. 0.
C. C. 0. Co
0. 0. Q. 0.
0, [+ Qe Q.
[0 [ 6. [
0. o. o. n.
Lo s 0, 0.
0. C. 0. 0.
0a ¢. 0. C.




(44!

B

PSSP SSP50553893003520003053889033008

SOLUTION FOR DSSIGN T = «100000

$30235083 3335030450885 333008088808888

RIGHT~SIDE SOLUTION MATRIX

-, 00193357

-.00203567 -, 60240551 - -,00219293  =-,00002706 ~0.00000000 <, 00L6674L 209193435 __1.0000000  1,90630900
LEFT-STOE SOLUTION MATRIX
1.2862€% 1.790753 2817489 L£63026 002818 1.202142 2.000302 1.000000 0,)00000 0.030000
1.790750 3.091339 .54 2792 008291 ".003043 1.307923 5.490368 1.062664 0.000000 0.000000
.781789 562732 1.516829 +008262 4005397 +663131 -e114543 SI4b0442 0.600000 0.000300
AL03526 LL08231 L008262 0.£60000 0,06000) 010048 1011364 2018523 1,000000 9.030000
4902818 063043 . 095397 0.CC000C 0.700€00 02087 -.000108 NTITYTY 0.000000 1.000000
1.202142 1.607929 +653101 +C10008 .002087 1186743 2.54557% «995733 6.000000 0.030000
2,90%802 5,492334 =2115543 20313604 -20¢0106 2.545676 ___11.380)82 1.327850  0.100040 0.0600¢0
1.6036€0 1.C€2664 .946442 . ,013523 054847 .3957313 1.327350 2.000000 0.000000 0.330000
g.c02c0¢ 2,000C00 0.000000 1,060306 0.060¢00 0.00003¢ €.c00300 0.000C00 c.cooac0 G.6l00CO
0,009 C.CLC0e8s £,0C9500 0.000000 4060000 0.000005 0.000300 0.£00000 0.0000C0 0.0)0000
DETERMINANT OF LHKHS = -+ 003080484 = -J.QBbbEkE°Dl
TEST OF SOLJITIOW ACCURACY BY MJLTIPLICATION OF SQUARE MATRIXK @Y SOLJTION COLUNN NATRIX
TME FOLLOWING TABLE IS THE PRIOUCT. ' )
=2.0357€~03 ~2.1C55€-33 ~2.193CE~03 <-2.70612-05 =-8.6736E-13 ~1,6B74E~03 ~=1.,9356€-03 9.1934E-02  1.0000€¢00  1.0000F+080
A_C-L, -
T 1
c
H LS
0 3 T=1 2 3 ) ] ) 7
+012647 <366875  -.073210  -.003980 2032009 1020149 2005272 2115046 L 004721
€L AN CD FIOM ALGEIRAIC COMBINATION OF LOADINGS ARE +100000003 + 003668746
MINIPUN OF (C <3 Y = =.0161 AT  70.G000 PERGENT SZMISPAN ANO  0.0000 PEISENT SHORD
P p
APPER SURFACE. WIMLT

DELTAY =

24011 SECey T =

263,538 SEC.




eCl

\

.......l.'...‘..‘.....'..'........0.....‘...............'..‘........".‘..

LIFT-DEPENDENT JRAG FACIOR < AS A FUNGTION OF C  FOR C . <1000
E " L
0 DESIGH
SUSBIPIVOITITIUSSVIUVUSINIBIIBIOBIIIITIINIITIIBIBIIBITINIBINIBINIINIOIBIOIOSVIIGY ’
A G-l
I I

c
) [

0 € I =1 2 3 Y 5 5 7
-,014000 2576535 .054585 .001594 2071107 2020149 .005272 _ -.076022 2019215
-.015000 «536643 L0457 TH «C01048 .067279 <020149 LC05272 ~.057318 «017737
-.012009 .501830 .032963 .c00502 +063451 «020143 «035272  =,033615 «016378
-,00909¢ JW?0976 _ o£39352  =,000043 2059624 $620149 .005272 _ -,013911 £014353
-.0€6000 YV L6700 =.00589 + 55796 .020149 005272 -,001208 « 013540
-.0035¢0 421204  =.COS871  =.G01135 .351968 +020149 .L05272 617495 J012124

600009 26J2607  -,018782  -.0C26AC 2068101 262€149 .035272 .036199 .0107¢2
TR 2387549  ~,031693  -.062226 e 744313 <020 149 .CL5272 .C54902 .009283
L6300 J376689  ~.L44BCh  =.G02771 « 043485 $U26143 .635272 .073605.  .00785%
L0c9n 02 2367829 -.057516_ +.0603317 +13EA58 2620149 L 605272 632309 2006445
.012000 L366967  -.070427  -.0U3863 .£32830 020143 . 005272 111012 . 005027
.015200 +369105 -.083338  ~.0044C8 .023C02 «020149 .C05272 «123716 .003508
,014009 2373261 _ =,09624)  =,LLu956 1625175 2020149 .£05272 L148419 .002189
WG21600 382377  -.109160 =.06G5560 .« 0213467 .€25149 .C05272 .167122 «06G770
.024000 2335511 =.122372  ~.GL6CuS .017519 «020143 «005272 «185826. =,000549
022089 s41264k 24134983 +,(66591 2013632 2020143 05272 2204529 =,002068
NI W433776  -.147894  <=,(C7137 «cC3964 «C20149 .G05272 .223233° <, 003487
.033060 «4S8937  -.163805 -,007682 +006036 +026149 .Ca5272 22641336 ~,0043C5
LCTEICE £483538 ~,173736  -,(0i8228  ° ,(G2209 4020149 2005272 2266639 ~.00632%
.0394 50 2521166 -4186628 -.0068773 =,001619 2026143 .005272 L273343  -,007763
.€420¢2 558294  -4193533 -,009319  =,005447 «0201043 «035272 «298046 =, 009152 ,
: DELTAT 3 1.019 SEC.o T = 250,539 SEC.
DETERMINANT OF SOLUTION MATRIX FOR PRECEDING SOLUTIONS IS «0CCC97(80 = 3,7G8E-L3
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SHYSJIUCHBIBICIIBISIIIISIIINIINIID

SOLUTION FOR DESIGN C = «1006000
L

WITH 1 CONSTRAINT(S) ON PRESSURE
G IIIBIVINIINIIIEINIIINIINNIIIIIING

RIGHT-SIDE SILUTION MATRIX

- 00203567 ~+002108551° ~=.00219293 =+00002706 =~0.00000000 ~e00266701 ~+00193357 +09193445 «2626395¢ 1.80030000
1.0C0000CC i
LEFT-SI0OE SOLUTION MATRIX
1,2902¢0¢C 1.799730 2701783 2003326 2002618 1.202142 22000302 1.000000 1.000000 ,0300200
o.cQccre
1.79075C 3.091339 0362792 «008231 003043 1.607923 5.490368 1.06266% 8.000000 D.800000
0.£0CC0C i .
«781789 5462732 1.506%29 « 003262 «005397 «6631J1L “e124563 e Ghbbb2 24100000 8.000000
0.0000cC
2029726 2008231 2658262 §,6600C0 0.0€0009 2030068 2011364 2018523 2345059 1.000000
0.5033¢C0 : ’
002819 «0C3CH3 «035397 0.000000 6.000000 +002087 -.000105 «004807 6.000000 0.000000
1,004CCC
1.2021462 1.667929 »663101 «010068 «002087 1.186743 2. 565576 «995733 2.500000 0.0J0008
G.p0020CQ . . .
2.R0846G2 5,490358 ~p1}4543 2011364 =.0C01CH 25545674 $31.38C)82 1.327850 0.£00008 0.000008
0.060CCC ’ .
1.0020€) 1.062664 11174 "e013523 004847 «395733 1.327350 0.000000 0.000000 0.000000
€.0350C0Q
1.000¢CCC 0.000CGGC 2.130606C oL 45059 ©0.000C00 2.360C)) 0.00C200 6.0C0u00 0.G00000 0.030000
c.cocccc
3.0032¢€0 0.66CECE 0,0023C0 $.000€08 0.0c0c00 8.0000390 0.00¢0080 0,000000 6.000000 0.0)0000
0.(00GCC . ! '
0.0003509 g.000CC0 €.000000 0.060000 1.000600 0.000030 0.600000 0.000000 0.000000 0.00¢€000
0.090000
’
OETEPMINANT OF LHS = 573031772 = 5.730310E-01
TEST OF SOLJTION ACEDRAC; BY MJLTIPLICATION OF SQUARE MATRIX 8Y éOLJTIO‘ COLUNN MATRIX
THE FOLLOWMING TABLE IS THE PRODJUCT.
=~2.0357€-03 -2.1055€-03 ~2,193GE-L3 ~-2.7061E-05 8.6736E-19 <=1,6674E-03 <~1.9356E-03 9,1934E-02 2,6264E-D1 1.0000E¢08
1.0CC0EeCS
A C-L
I 1
c
L] X
0 E I a1 2 3 (] 5 6 7
«012173 «367492 " -.C1367% =.019256 » 022905 «0201849 «005272 «079468 005135
£t AND CD FIOM ALGEARAYC COMDINAYXQN OF LOADINGS ARE 2100000000 2003676918
MINIHUN OF (C -C ) = «3053 AT 70,0000 PERCENTY SZIVIS2AN AND 0.0000 >ERGENT CHORD
P | :
JPPER SURFAGE LINIT .
DELTAY = o429 SECey T = 251.028 SEC.




STl

SSFEVIIGSIISIJIVIIBIIIBIBIININIFIIE

SOLUTION FOR DESIGN C = «106000

[N
AITH G CONSTRAINED [0 L015000

R R X X il

RIGHY =-SI0€ SJLUYIOM NAFR!X

- - - - - [
“ats38taz
LIFY-SINE SOLUTION MATRIX ~ ‘
1.28020¢ 1.790750 761789 009026 +602810 1.2021062 2.800802 1.000000 0.000000 9.000000
«026938
N 3 5 6 o 000
-4 611333 .
4791789 +542792 1.516829 +008262 005397 +56310¢ ~el1b303 N TTTTY 0.000000 9.030000
=.051226
<009226 .008231 008262 0.000000 0.000¢00 010043 <G11366 018523 1,0008C0 8.350000
<0013€3
2002918 2003CHY 2065397 .00990¢ c,000000 002087 =.006196 2004347 8,000000 1.030300
-.CCCBT8
1.202142 1.607929 2653101 4010048 .002087 1.1867%3 2454537 +995733 0.000000 0.000000
£ £64735
2.800A72 5.490368 ~e 114343 L011364 ~.000105 2.545674  11.386)82 1.327850 .600060 0.090000
-.L04827
1.0cgers 1,062654 4966442 2618523 +004847 2395733 1.327350 0,000000 0.000000 0.000200
0.coCceo
8.£0230€2 0.cC0650 6.0060G0 1.006600 g.000000 6.cou0d o.c0c000 0.0¢0000 0.c00000 0.030000
t.Coteeg
0.C0e6C0 g.ococac 0.6C0300 0.000000 1.000600 0.006000 9.0C0000 . 0c0c00 T.0000¢C0 (YL
c.coceeo
025338 -.011339 -.053225 2001353 -.000678 +068736 -. 0006927 0,000000 0.000000 0.020000
g.00C000
DETEQMINANY OF LHS = . £30097CA0 = 9,708037E~05
TEST OF SOLJTION ACSURACY BY MULTIPLICATION OF SQUARE RATRIK BY SOLJTION COLUMN MATRIX
THE FOLLOWING TABLE IS VHE PRODJCT,
~2.03576-03  ~2.1055E-03 ~2,1930€-03 -2.70615-05 ~3.0696E-18 -1.6670E-03 -1.9356E-03  9.4934€-02  1.0000E¢00  1.0003E+00
S,3040€-03 N . .
A C-L
I_1
c
" 3
0 £ 1= 2 3 : 5 5 __ 6 1
+€15000 +368105  -.083335  -,006408  ,029002  ,020169  .005272 - ,429716  .003608
CL AND CD FR0OM ALGE3RAIC COM3INATION OF LOADINGS ARE .100000600 +003681050
MININUY OF (C - ¢ ) = =, 0253 AT 70,0020 PERCENT SIMISIAN AND___ 0.0000 PERSENS CHORD
[

)
UPPER SURFACE LIy



9t

S85905030 5505093035853 03083308353858408

SOLJTION FOR DISIGN C = +200000

. L
WITA 1 CONSTRAINTIS) ON PRESSURE ’
WITH C .. CONSTRAINED TO - «015000

y-

..'.l..0...l.......l........l.'..."

RIGHT-SIDE SILUTION MATRIX

«.00203567 =.C0210551 =-.00219293 =.00002706 =0.00000000 ~=+001667%1 =.00193557 «09193415 «26263950 1,00000000
_l.eecoceog A00538492 - - B . N ] _
LEFT-SINE SOLUTION MATRIK : .
s : 0730 781748 6 - [ 8008 [ 000000 0.000000
0.600000 2026839 : o o ]
1.79575¢ 3.291339 542792 +008231 «003043 1.50792) 5.490368 1.062564 0.000000 0.0830000
0.60¢6¢C0 i=5611339 : - .

751739 562732 , 1505329 - «008262 «005397 . «663131 ~e114343 T 2.100000 0.000000
c.co0000 -.053225 : : ' .

— s0CAag2s 2008231 2008262 0.000000 0.00000¢ 2010G4Y 20311364 2018523 2£45053 1.,0800000
c.C053C0 2001353 i :

002418 «0G3C03 .035397 0.000000 0.0606C0 «002087 -.000106 2006847 0.080008 0.000000
g.€L00¢e < 0LCE78 . . : . .
1.202162 1.607929 .653101 «G10048 «002087 ° 1.186743 2.545574 +995733 2.500000 8.0230000" "
0.06CCCO | 06A736 O . )
2,AM5C3¢C2 5,490358 _ «,316563 2011364 -, 000106 L 2.54567% 11.380)82 1,327850 '0,000000 0.060000
0.6359¢0 -.GGLB27 ] ]
1.00023€2 1,06266% e Iubu42 «018523 064847 +395733 " 10327850 0.000000 0.000000 0.0)0000
0,0C3520 - £000€6C : S .
1.6£2960 0.a0CCn 2.100300 - 045059 €.0CC000 2.50003) U.,000000 0.660000 0.0000690 . 0.030000
t.CaC0¢CG c.ccicee | ‘ : .
€, 002008 c.cCeere 34 000 O cgog - 0000 - 000 20000 0.000000 0.020800
€.00C060- t.0coCce : i . -
0.C060€0 0.,0GCCCD 0.000060 0.000000 1,000000 040000600 0.000000 0.000000 0.000000 0.030000
2,09¢090) 0,000£0C - : .

226318 -.011333 -.053225 2008353 «.000679 «068735 -. 004827 0.040000Q 0.G000G0 0.030803
e.cococe g.CcCOLCC
OETERMINANT OF LHS = 0616601415 = =1,6b60141E-02
YEST OF SCLITION ACZYRACY BY MULVIPLICATION OF SQUARE NArRIx BY_SOLJTION COLUMN WATRIX
THE FOLLOWING TABLE IS THE PRIDJCT,

=2,C3ISPE-0F =2,1069€-0% =2,1IIQE-C3 ~2,70615-05 =3,2526F=19 ~4,6674€-03 <=31,9356€+03 9,41934E-02 2.6260E€-04 3§.0003E¢00
1.00C60S+02 5.38196-03 : 7
A G-t
1 1
c,
.1 X :
[ € 1 =1 2 3 [ 5 3 7
2015009 2169423 2006296 -,02782% 2016213 2020369 - 5005272 2079992 . 0038993
CL AND CO FR0OM ALGE3RAIC COMOINATION OF LOADINGS ARE «100000032 2 003694229




Ler

WINTMUM OF (C =G ) = ..0053 AT, 70.0000 PERCENT SZ4ISPAN AND
g P . '

D.0000 PERZENT CHORD

JPPER SURFACS ~ LIMIT

DELTAT =

eb45 SEC.y T &

CAMAER SURFACIS WILL IF CALCULATE) FOR OPTJON FLAGS GREATER THAN f,

THE OPTIIN FLAGS ARZ 1 ¢ & 3

WING DESIGN 7 LOADIN3S INCLUDING FJSELAGE AND NACELLE LOADS

CAMAER SIRFACE CORRESPONDING YO QPIXON &

WING DESIGN 7 LOADINGS INCLUDING FUSELAGE 'AND NACELLE LOADS -

. SPANNISI 'OISTRI3JTION OF SESTION:DORAGs LIFT: ANO,PIYCHING MOMENT

Y . . SECTION SZCTION SECTIOQN
TN B s c N .
a2 3MORD C C T D : L L
0.CCCCECO. - 183.884LLC8 .  .0120815- +0628434 ~.0386852
«C550060  172.0687010 ° L0G5B188 ° ° .0673265 - - -.0486681
JAPCCCCL.  160,433C300 20642313 10765697 220626364
$20500C0 136.3933123 NYEDTS T «0820059 -.3917108 .
«3C0CCC0°  113.9330744 T.0623880 T -.09C31(3 <=.1368193
24000000 - 92,597LBA2 20619675 41022516 222101913
CWSELECCD 7241611317 $0C13754, 41095667 -+3116396 ..
«66LLLEC Se.0214637 T -.0003815 7 L1189613 - 6874020~ - - -t
A70CCCCY 35.4917958 220024269 212R6438 =28519363
-~ oBLGLLLE . 27.3827760 <0021708; +12950C6 -1.1679725
+3C06CC0 20.9C36880 S3049164°  TTi1314056 =1.6100835 -~
L.00CCCC0 . 3%,4855060 :  ,0(01665 21226355 =2.2519783
. . . . . tLL P R
3 - XKoo PO o
T o
c = »10000C ~ G = 2063694 . =c= 3 .1 4662204 . K 2. ,369423
‘L 3 "o Taow T ETTIREETT Rl LR
. N M N
s ... R . [ R B S S L N .
REF . .. n o ot e : e : -
seeee = ,910343 e & .(60585 cC = 015000
s EEE € R " . AT B
.. \PROG L ] e
Loty
c. - . . = .000156
o ) T e e .
MING=ON-NAZELLE(S) R SENLE e TLRE
: R i \ < , 5

251836 SEC,




8C1

TADLE OF INTZRPOLATEQ ORDINATES FROM DESIGN PROGRAW _(I/3, PER CENT)

_xpcY c.00 5.0¢ 10.00 20.00 30.00 ¥.00 $0.00 50.00 r0.00 99,00

90,08 190,00
Y/R/2

0.cC00 C.00000 —o74415  -2.02164  -4.49123  ~6.69671  -8.52011  -10.28533  <-11.70095 -12.91591  -13.91893
=14,70198 -15.29110

L0506 0.60004 =.12104 - =.55773.  -1,62639  -2.718G1  -3.7503%  ~4.72442  -5,60392  <-6.39106  -7,07376
=7.5h569 ~8.14313

«1C€0G C.COCGG . 08951 “e16497 ~.30010 =1.69577 -2.48855 =3.26099 =3.35005 =4,59753 «5,176086
~5.58264  ~6.10754

.2000 0.0C300 .08960 <.05979 <.53553  <1.11077  <1.72626 <=2, 33148 =2,92150  <=3.48475  =&,01s23

~4e57173 =4,9061872 ' : :
<360 t.cecoc . 28145 FIFID < 03561 Y ) = 30796 -1.38870  -1.87006  -2.34726  <2.808%9
-3.25116  =3.66767 ‘
.ucoa 6. 00560 14536 25281 11749 =.140086 < 46438 < 81474 -1,18030  =1.555%%  +1,32336
~2.23958 -2.66108 A

L5820 c.cocot .32522 .50851 45809 23438 ~.02763 - 33224 <.57016  =1.02187  <1.37736
“1.76222  -2.1134%

«€E000 ¢.Cn300 «CLELS «43060 64228 «70362 «55600 «5T0246 «43855 30112 «14582

~ 03042 -021119
7600 €. 00000 .31783 .58652 37647 1.16175 1.21063 1,27435 1.33560 1.35786 1.39782
1.62270 1443728 .
<ACCO c.accee <. 45395 - 78653 ~.95695 -.95250 ETTYY =.99348  -1.03268  -1,0600%  -1,37078
-1.108G1  =1.14500 .
+9000 €. 00000 =230t =.58965  -1.12748  =1.64316  =2,05742  =2.29615  ~2.52455  =2.77939  <-3.12681
-3.26027  -3.68038 '
1.0000 c.oecae -.19035 -.35730 -.62100 =.79111 -.85722 =, 80039 -.70049 - 56135 S TTTH
~.15076 13814 .
PUNSHEN OROINATES WAVE BEEN RZQJESTED, PUNCAED FIRST.

AN IMASE JF THE PJNCHED DEGK FOLLOWS,

CHORDWISE AND SPANWISE LOZATIONS OF OROINATES ARE

MING CESIGN

7 LOAOINGS INCLUDING FUSELAGE AND NACELLE LOADS

0.%(C S.02C £0.,000 20.00Q 30.000

40,000 36,000 60.000 70.000 80.000

OPTION &

%C,000 50,000 60,000 70,060 80.C00

=0,620-10,205-43,724-12,916~23.91%

90,0€3100,00€
0.0(C 5.000 10.0006 20.00C0 30.000
9c.CCC100.000 .
GolLC .74 ~2,022 -4,491 <6,637
~th,?7C2-15.2M

Ce.0C0 ~.121

=7.666 =8,1t63

=¢558 =1.626 =2.718

“3¢759 4724 ~5.604 =6.39% -7.0080

0.,0GC «030 -.165
-5.682 6,108

“e906 -1.638

~2,489 =3,245 3,950 =4.598 -5.177



6Cl

0.0C0¢ 2090 =.060 =,536 =3,220 -1,72% =2,331 2,922 -3,405 -4.01b
“8,502 ~4.902
0.CCO o281 0272 =,C35 <~obb7 <+,908 ~1.3%9 ~1.870 2,347 -2,808
23,253 =3.6%8 X
0.CCC - «1ub «253 «117 =o140 -.46% -,815 -1,180 -1.555 -1.929
=2.3CC -2.6kh1
£.0C0 2 32€ 1509 2469 4235 =~,028 <-,332 <-.670 -1,021 -1,378
1,762 =2.1:3
c.cc¢ «016 o3¢ o b2 oTCh 656 «57% 439 301 o142
2030 =-,213
g.00¢0 «318 o587 4976 1,242 14212 14275 14336 1.3586 1.398
1,423 1,437
LaCCC =ab86 o707 =,957 -,962 =:9%% =-,933 -1,033 ~-4,060 -1,9072
-1,1068 ~1,145
0.3C0 =301 =e596 =1.127 =1.663 =2.057 <2.27% ~2.525 =2.780 -3.027
—=3.260 =3,4A0
04900 =e130 =e357 =,621 <«o731 =~,857 =~=,800 ~=,700 =.562 <-.384

~.15F .18

DELTAY =

2168 SEC,, ¥ =

284,006 SEC,

£N0Q OF Q4YA eee STQP

-=~=TOTAL ELAPSED VIHE, CPs 138,066 <=«

PROGRAM CONTROL CARD

HGUP
—ENTER INPTS--~-TAPE JINPUTS
EXIT INPTS

ENTER NRIEQM-=<NRITE GEJMETRY ON TAPE
_EXIT YRIIOM

~UDDATED WING OEFINITION

WING CAMBER SURFACE READ INTO BASIC GEOMZITRY




O€r

osesw LI Xt *580 [ X212 [ 2 X 2] “I& 80D 980 28088 880 808
REFA = 9893.0000 CBAR = 105.4100 XBARIN = 187.0000
10 = 76,590C . X0 s 83,1640 X0 = 93,1650
YO = 64,7570 Y0 e 6250 Y0 = 2,5100
20 = 0.3000 10 = 0.0000 . 70 = 0.0000
CHORW = 165.3360 CHORO = 160.1330 CHORD = 349.7900
PERGENT CAMBER HALF~THISKNESS CAMBER HALF-THICKNZ3S - CAMBER HALF-THICKNESS
CHORD 11 yPPER LOHER $7) UPPER L4ER 1) UPPER LIMER
0.0 o 0.00C0 0,.£000 f.0009 p.0600 0,9600 0,0000 0,0000 020000 0.0000
2.5 -e0257 .5701 .5700 0717 WS76C . 570G . w0671 45500 5500
5.6 © =.051% o 7140 «7140 «1433° o7143 7160 Q1301 7120 L7120
10, L ~,639) .8723 8723 - 2642 8720 28720 <1846 28720 +8720
2000 . =2.1583 1.C500 1.0500 <1, 401l 1.0500 1.0500 ~1.1318 1.05480 1.0540
30.0 -3,7615 1.1450 1.1450 ~2.7155  1.,1659 1.145C #2.1981 $.1560 1.1560
66, =S,27%2 _ 3,200C 102000 -3,9a50 1.2000 1.2660 -3,2737 1.2130 1.2130
5C.0 Te6.7107  2.2336 1.23cC0 -5,1963 142306 1.2300 ~4.3183 1.2350 1.2350
6C.8 -8,03CT 1.2430 1.2490 -643260 1.2490 1.2030 «5.3064 1.2370 1.2370
78,2 =3,2232  1.4700 341700 _=7.3623____§,47C6____3.1700 ~6,2260 1.1270 1.1270
86,0 -1, 2756 $937% .937) -8,2898 29370 .337¢C <7.C6041 <8830 .8830
90.0 -11,1793 +5460 +5460 -9.0935 +5460 $346¢ «7.8107 «5070 .5070
106, 5% -11,9266 646462 §.6000 -9,7803  0.0000 0.0000 - <8, 456k 00000 0.0009
X2 = 116.3600 X0 = 168.9500 L X0 = 225,.8100
YD = 16,3330 Y0 =  31.2300 YO s 47,5440
20 = g.acce _ 20 = C.0000 .10 = 0.0000
CHORD = 125.350¢ CHORO = 77.2350 - CHORD = 32,6810
PERCENT CAHBER HALF=T4ICKNESS CAMBER HALF~THICKNISS CAMBER HALF-TAICKNESS
CHORD (2) JPPER LOKER (2) JPPER LINER (z) UPPER LO4ER
Gs0 0.0000 g.003¢ €.8060 0.0000 8.6000 0.0000 9.0000 7.0000 0.0000
2.5 .1073 «5500 +55C0 21033 «5700 +3700 «0360 . .5800 +5800
5,0 22165 J7160 <7150 2066 7270 7270 20720 «7290 «7230
10.0 L1007 8760 <8760 .3293 9020 <3020 +1363 <3110 L9110
20.0 <.4093 141260 1.1260° «2678 1.0980 1.0980 $2423 141340 1.1360
30,0 =1,(518 11740 1.1740 0849 1.2200 _ 1.2200 22303 1.2680 1.2680
4C. 0 -1,7387 1.2350 1.2350 - 1361 1.2630 1.2930 . 3122 1.34130 1.3430
5C.0 -2, 43¢5 1. 2530 1,2500 -.3854 1.315¢ 1.3150 .. | #3288 1,3750 1.3750
60.C -3,1239 1.2230 1.2290 =.6560 1,2620 1.2620 23048 1.3200 1.3200
70.0 -3.7857 1.0870 1.0870 -.3361 1.1050 1.1050 <3510 1.1550 1.1550
8L.G AR 1A «B4GJ <8600 -1.2186 <8420 «3420 - 361k +8800 +8800
ac, ¢ =5,GC€S Q740 LY ~1.5081 10730 04730 +3669 24950 L4350

160.0 =5.5483 g.cCut c.0000 -1.7908 0.00CC 0.0000 * 36 9% 0.0000 0.0000




1€l

s88e (2 X X 988 (X X414 (X 1]3 “IN‘; (2 XX L2 11 [ X212 o0 S8
XQ = 225,91G0 X0 = 258,2100
YO 3 67,5450 YO s 66,2500 ) o
20 = 0.0000 00 = 0. 0000 . :
CMORD = 32,.BA1G CHORD = _ 34,4650
PERCENT CAMBER HALF-THICKNESS CAMBER HALF=THICKNZSS
CHIRY 2) APPER LOWER {2) UPPER LIKER
Cel g.CCCE o.CCCC [T ] 0.0000 g.0C0C 040000
2.5 «C3€D 1340 1340 -.0137 s130C 21360
5,0 21225 22610 22610 =.0275 22610 22540
1043 1393 o 4959 4950 _ =.0516 o910 9310
20.0 2623 «88(0 .8800 -.0897 «880C  .94(C
3c.9 22909 1.1559 1.1550 =o 1143  1,1550 11559
4Ced 3128 143260 1.32C0 ~.1238 1.285¢C 1.2950
500 +3287 1.3750- 1.3750 -+1156 1.375¢C 1.3750
63,10 s 3647 1:3209 1,3200 -21612 1.3206 1,3200
rCc.C 3503 115335 1.,4550 -.0812 1.155¢ 1.1550
80.C 3612 . 88062 .8800 -.(555 #B88CE 8800
ap,. g L1668 249332 $4350 -20218 %950 22350
100.0 «3693 0.0002 Ce0GGCO .0200 0.0C00 0.0600

ANALYSIS OF 03A3-DUE-TQ-LIFT M=2,7
MACH NO.z 2.7CGCO XMAXZ 272,65500 NONs %0 CBAR= 105,41020 . XBARs  187.00000 .
YIFZC= 1.0 INON= 0,00 SYMYa -0,00 SM0GOs -0,00
NOPCT= 12 Joymaxs 12 RATIOs = 4,15385% -
- \
‘XPCT Y82 c
1 £2GCO A 0,000
2 . 5.000 2 5,000
3 16,0C0 3 10,000
Y 204020 » 2¢,6C0
3 T 30.000° 5 30,000
.6 40,0350 5 40.000 *
4 50,0¢6 14 5¢,000
8- 6C.00CC 8 60,000 ,
9 70,0458 9 7C.000
AL 80,000 10 - 80,000
11 - 3C.0C0 T 90.060 ]
12 100,500 ) 106,090 .

N i
~




el

. PLANFQRM JREAKPQINTS
X Y z TN AUXs CHOROD XLE XTE AUX XTE
et : P
1 Yevsact 0.0000 6.0000 ' ° 155.8300 “ ‘166.8300 [ 76.5300 243.4200 263.4200
2 Q?G’SQFO 47570 0.u06b 165.8330 ' 16648300 1 76.5300 263,4200 263.6200
g o > I ° 3 3
% 93,1650 9,51C0 0.0600 143,7300  149.7900 3 T7.328¢% 263,3993 263.3933
s '116,96CC 16,333C €.0300 125.3500 125.3500 4 33,1040 243,2370 243.2370
6 154,9800 31,2300 80,0000 22,2330 72,2950 5 84,8799 243,0751 243,0758
4 226.81CC 67,5640 0.0200" 32,6916 32,6810 6 34,6559 242.3146 202.9146
s 225.31C¢C 47,5458 0.03¢0 32.6410 32.6810 4 101.4320 242.75%¢0 242.7380
9__ 258,2100 66,250y 'S ETH 14,6650 1ieb45C [ 105,2681 242.6018% 242.501%
. 9 111.9343 242.40449 242.4449
10 117.7603 262.3710 262.3710
11 123,5362 242.8112 22,8112
12 123,3120 263.2515 263.2515
13 135.0878 243,697 2643.6917
146 10,8637 244.1320 2h4,1320
15 145,6335 264,.5722 244,5722
16 152, 4153 265,012 245.0124
17 153,1312 245,4527 245.0527
18 153,9570 245.8929 245.8929
19 153.7430 246.4390 246.4330
26 175.5196 . 247.6807 267,687
21 131, 29362 248.9225 248.9225
22 137.0729 250,1642 25041662
23 132.8495 251.4059 | 251,4039
2% 138,6262 252.6477 252,6477
25, 23v.4028 253.8894 253.8683%
26 213.1735 255.1311 255.,1311
27 215.9561 356.3728 256.3728
28 221.7328 257.6146 257.6146
29 226,6523 258.8532 258.8532
30 2233.521¢ 266.113¢ 260,113%
31 232.3300 261.3675 261.3675
32 235.2589 262.6217 262.6217
33 235,1278 253.8759 263,8759
. k1 240.9367 265.1300 265.1390
3S 243, 8656 266,3842 26653842
36 246, 7345 267.6383 267.6383
37 243.6033 268.8925 268,.8925
- 38 252,4722 270.1467 270.1657
39 255.3411 271.4008 271.4008
%0 239.21C0 272.6550 °  272.6550
HIRIZONTAL TAIL PLANFORM ,
x Y z C40RO 8y HXLE HXTE
1 261.00C0 2.0000 ~14,0000 25.C000 1 260,3889 285.0000
2 217.00C0 11,6600 =14, 03C0 9,0000 2 263,3333 25640000

3 266.2778 286,000

4 269,2222 286,0000

5 272,1667 286.0000

3 275.1111 28640600

? 278.0556 28640000




FUSELASE DSEFINITION

X AN AREA z
p.000Ce g.oecce g.00040 10.00000
16.670C0 2.73561 23.50000 8.55000
33.3306CC 6,27818 52,50GG( 2,10060
50.0C060 £.32255 89.CCC.C 5.64000
66.670CC" 6010256 117.000C0 4.17000
a3,3300¢C 63331 126.,£00C0 2.23300
100.C00GC 6.17523 113.800€0 1.264000
116.570C¢C 5,86323 1€8,00006 -+14000
133,3133CC £.28122 10309009 =1,60000
150.0C0CC 5.33602 167.00000 =3.06000
166.660C0 5.83602 107.050G0 ~4,50CC0
1#3.370CC £,80853 15,00000 -5,90000
2004L€0CC 5,53804 122.05LC0 ~7.40C60
216.673CC 5.47002 9%.06000 -8.85000
233.333CC 5.01463 73.€00¢0 +10,25000
260,00t %, 33362 53.000CC ~11.70C00
2¢6.670C¢C 3.24102 33.,00000 -13.20000
—_—281J0 2 goooe = -16,560000
295.0006¢C C.COEQG 0.00000 15,7000
NASELLE GEQUETRY

IRIGIN (X ¥,2) . ] RADIUS AREA

213.62060 15.33000 ~5.80000 0.00000 2.85500 25.78696

2.00800 2.93300 27.95485

15,47000 3.63300 41,46500

21.52500 3.77000 %h.65125

28.01700 3.65400 41.94575

32.06700 3.42000 36474361

35.04006 3.42000 36.74501

IRIGIN (%,Y,7) X RADIJS AREA

218.67C00 31.25000 “4.90000 0.00000 2.86500 25.78696

2.0c800 2.93309 27,9586

15.47000 3.63306 “1.465C0

21.52500 3.77000 44.65125

28.01700 3.63400 41.94375

32.06700 3.42040 3674341

35.04000 3.42000

364745461

133
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YAQLE OF INPUTY Z/C ORDINATES

xPCTY £.c0 5.00 10.00 20,00 30.00 %0.02 50.00 50.00 r0.80 30.80
90,00 110,400
vrerz
C.6000 0.0C00 <e74t15  -2,02164  -4.49123  -6.69671  -8,32011  -10,28533  -11.71095 <-12,31531  =13.31093
-14,70198 -=15,29110 : .
0501 c.00CCC — 12106 =e55773  <1.62639  =Z.718k1  <3.7503%  -4.T24h2  <5.:50392  <b6.39106  <7.07976
«7.66569 -8.16319 : R . .
+1C00 CeulCCC '.cugsx ~e16637 -.9004%0 -1.69577 -2.,48856 -3, 26499 - =3435005 -6,59753 «5.,17684
‘ =S, 08204 -Be1C 706
2000 €.00000 203950 =.05973 TI53583 =1.11077  <1.7220  <2.33168  <2.92150  <3.88475 =8, 01823
-4,50173 ~&h.94170
3020 t.cccec S?8165 S27216 ~e03561 = ehTe0 = 30790 <1.38870  <1.87000  =2,34726 -2,808%9
-3.25116  ~3.565767 .
4000 t.c00C3 S1463% ~25291 L11749 < 16006 - 45638 T B147&  <=1.10030  =1.5554%  -1.92936
-2.29958 «2.66108
L5000 1. 60000 32522 2500851 T45809 ~23698 ~.02783 — 33228 =.5701%  <1.021%Y  =1,3779%
-1,74222 -2.11346
«&000 L.0CC08 + 01668 <3040 64228 « 70362 «+65600 «57824 +43855 30212 14182
-e 03042 -.21119 .
.7¢c02 ©.60CC0 31783 .58652 97667 1.164175 1.21063 1.27435 1.33560 1,35786 1.39702
1.42278 1.43728
~000 €.00260. =+ 45395 =, 78663 =.95695 36250 +.34617 =.99348  <1.03268  <1.0800%  -1.07b78
-1.10801  =1.14500
-9009 . 00000 =L 39131 =e58965  <1.12768  =1.64316  <-2:05762  =2.29615  -2.526455  =2.77999  <3.12681
-3.26727  =3.48C38
1.cco0 €.00C0C -.13035 = 35730 -+62100 -.79111 <.85722 =. 80039 = 70049 <.56135 ETTSY]
3 ~. 15076 «13814 :
WING-FUSELAGE INTERSECTION
CHORD X b 4 4
.00 75,6305 4. 7549 040000
S5.00 8he9uli 4e 7600 ~e0511
10.00 93,2824 Le?7500 -e6393
22.¢2 109,964 4,760C =2,1575
30,00 125.6462 %7600 =3.7000
4C.c0 163,3742 %7530 -5,2721
50,00 1€6G.C108 %,7600 -6.7083
60.00 175.£92¢ 4.7500 Z8.0280
70.0¢C 193,.3739 4.7600 -9,2202
80.086 210.93%53 L7600 «18.2724
Se00 226.7378 4.7600 =11.,1766
1¢c.C0 4.7600 =11.9226

243,197




SEIl

FUSELAGE UPWASH ACTING ON WINS AT ALPHA®

0,00 OEG,

xXPCY

€00

10.00

20.00

‘30,00

40.00

50.00-

60.00

. T0.00 .

90.00

100.00

Y7872

<1.653

025 -3.685 =2.401 =1.451 =1.471 =2.078 -24210 ~1,935 =1eb1t ~+950 ~.268
<050 1.723 3.950 73134 44596 4,093 bob2 beb17 5.302 $.792 5.002 5.719
JL7 2a102 3,336 44855 52973 8:78% S+451 ‘ 55485 . 2360 6,282 $.883 3.373
100 2.06CH 3.503 3.838 3.701 3.623 3.753 3.812 3.780 3.756 3.25 2.507
«125 2.065 2.650 2.69% 24517 2,437 2.454 2,464 2,336 2345 2.03 1.545
235¢C 12663 '1.955 1.915 1,753 1.705 1.635 1.69% 1.565 _1.38% 1.396 1.073
175 1.303 t.478 1.393 1.279 1-21.02 1.229 1,230 v1o119 t.128 1.010 .11]
o200 1,047 1.133 1.047 ] + 359 937 «928 «93) ‘ «853 «830 <767 <631
2250 «7C5 _«709 +533 2584 581 581 578 «545 #5035 +499 032
«300 568 w73 «bC3 306 «391 +393 «392 379 «349 2333 312
350 «365 0332 273 269 +280 o204 287 282 o263 o24b «233
2600 2267 2242 2197 2497 2208 2243 -Z’Zl 2215 2208 «195 182
«450 201 «180 3134 «150 «160 o164 172 173 «163 +161 «152
«500 156 «135 o113 o116 125 «130 137 o142 «139 +136 129
225¢C 2113 2093 2083 2092 «100 2105 2110 2116 o115 =113 «110
«60C <091 * W02 «072 076 «080 «085 083 «09% «093 « 037 +095
«703 « 045 +046 N3] .05% «055 «059 061 <063 «066 0569 072
2920 2060 $033 031 2033 <835 <037 2040 <043 o045 047 068
»900 «038 036 32 .028 +023 822 0206 «025 «025% .028 «030
t.0C0 oG 3 £33 o032 +030 «029 «028 #0235 023 «020 «018 «013
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INCREMENTAL FUSELAGE UPWASH ON WINS PER DEGREZ AL?44

¥PLT 0.00 10.0¢ 20.00 30.00 0,00 53.00 60.00 70.00 80.00 90.00  100.00
Ys872
g.rhi —.287 —au72 -a510 -a479 AT =.416 +.39) =2360 -, 328 -.288 =,231
2 -.207 -.472 -e510 —e47t —a38 - 416 ~.390 ~e360 -s326 -.285 ~e230
L05¢ 683 <807 L824 NITH ;azr 2902 L9348 1,012 1.055 1.016 898
.[';"Q .Eéz? 2252 2387 2914 :952 1.043 1.117 1,104 1,203 12163 1:020
a6t .599 .715 BRI o717 723 o756 772 P70 733 576 570
.125 72 «531 +528 + 496 ?‘086 7(09'0 o433 1485 . o462 LY{Y «367
KUY L359 L3931 L3814 ,353 Q361 1380 2338 1329 2313 2290 2258
175’ 276 23 (283 ‘250 ‘249 o246 o285 .235 o225 .21 .189
.200 217 226 w217 <198 “189 “185 <183 Tz 170 159 185,
.25'!5' alel 41&3‘ -13.': 2125 23130 2115 21t siit 2307 2302 2095 -
Jya¢’ <693 098 093 .085 .081 078 077 4078 073 070 067
<350 073 670 <067 062 <059 057 “056 ,  +055 <054 052 4 s00¢
Luctl L0553 4053 2953 20u? 4045 L0643 L042 o042 2041 2040 2039
cus0’ 043 NI 039 037 035 <036 033 033 .033 032 032
~500 T3 ~033 L9351 <030 028 028 027 L0927 027 +026 <026
A550 028 2027 926 2024 023 2023 1022 4022 1022 .022 2022
+600 .€23 022 .02t .020 .020 019 013 .018 .018 .018 018
T) L0126 <016 015 015 0ie I 01 I} 01e 013 013
4800 ,013 2012 2012 2012 .012 (011 2611 L0114 011 .011 011
+900 010 010 013 .010 .010 .010 .003 009 «009 .009 .009
1.000 1Y) .08 AT NI 1Y) M) ATD <008 <008 <008 <008



FUSELAGE UPWASH ACTING ON TAIL AT ALPHA® (.00 OEGe

xecy .00 10.00 20.0¢C 30.00 40,00 $0.80 60.02 70.00 80,00 90,00  100.00
Y/3s2 .

0,000 1.653 2,319 44,273 22,136 28,658 30,369 25,534 47,932 8,322 1,000  =3,09%
100 1.653 7.319 18,273 22,136 28.658 30,3649 25,536 17.932 8.322 1,008 -3.09%
. 200 9.125 10,482 . 11,483 11.617  11.156 9.863 7.90% 5.960 3.921 2.106 o511
a30¢C 5,853 6,819 5,597 5,155 5,567 4,886 3,975 3,042 2:224 10469 5770
<600 w554 4,332 4,055 3.%23 3.339 2,930 2.521 2.018 1,533 14113 .723
.50¢ 3,10t 2.921 2.71% 2,493 2.250 1,996 1e743 1.498 1.207 +92% <665
2600 2.206 2,087 12962 12792 1,639 12475 1.310 1,149 995 2821 +540
706 1,838 1.558 1,462 1.359 1,255 14152 1,043 .933 o827 oT21 - 620
.ace 1.256 1.201 1165 1.075 1.00% <932 <861 <783 715 <538 o567
21960 992 295¢ 2315 2875 +829 779 . JT30 2682 .633 +882 _530

1.00cC 797 o776 $75) o723 +696 4668 +634 +601 «567 «533 +500

INCREMENTAL FISELAGE UPWASH ON TAIL PER JEGRIZ ALPHA

xPCY 0,00 10,00 20,90 - 30.900 0,00 50,00 60,00 70.00 80,00 90.00 100,00
Y/0/2 ' .
o.oce -.897 078 1.525 3.321 5.025 5.839 54544 G.143 Z.463 1.163 .358
120 =,097 2078 1,526 32324 5,025 8,899 5,549 walb3- 2,463 1,163 2358
200 1,228 . 14939 1,803 2970 2.036 1.927 1.67¢ 1,369 1.046 o746 .86
300 1.07% 1,106 1.112 1.086 = 1,039 972 o851 719 - 589 .68 758
240 2753 o133 725 2672 4633 2589 Y 470 ahelL 2336 2218
.00 .53 .508 .485 «459 .432 T +374 o345 .306 260 .228
600 J309 372 .35% 336 . 318 299 280 .261 .242 219 <19%
_a70¢ 2297 1285 2222 2259 L2407 236 .22t 2208 2195 188 2478
.80C . .235 " .226 217 .208 2199 . L1290 o181 173 o160 o156 o147
«9C0 «190 «18l .170. «172 " «166 «159 «153 Y% 162 «136 «130
2.00¢ 2157 154 1162 2145 s141 .137 4133 129 o126 2120 2118

Lel



8¢l

FUSELAGE PRESSYRE ACTING ON WING WID-NIN;

xPCT 0.00 1060 20.00 30.00 40,00 50.00 60.02 70,00 80,00 90.00  340.00
v7arz ' C

0,000  -p0077  =,019% _ =4019% ~.0049 20007 -.0019  =.0028 __ -.Q053 _ =.008% 220138 -.0362
(025 SLCOT7 ~.0196  =.0196 =.CG49 0007  -.0019  =,0028  =,0053  =,008%  ~.0135  =-.0152
050 aCO77  <.C19%  .0195  <.0689 4007  -.0019  =.0028  <.0053 . -.008%  -.0035  -.0182
2078 =a0073 ~20193 =20193 ~20048 : 20007 =20019 =2 0029% ~3005% . =+ 008% -2 0436 - 0162
‘100 =et11t ~.C183 -.d167 ~.0039 .00z -+0020 =.G027 '-.oosz -.0083 =0 0132 ' -,0159
125 C.TH03 S.T185 o018 S.0036  LC003  <.0017  =.002%  =.00k7  .0070  =.011Z o 0128
M150  S.0908 0150 -oQu35 00033 L0006 =a0015 0022 =,0039  =,Q059  -.0083 40110
(176 =.0103 ~.C160  =,0125  ~.0C3% (0004  =40013  =,0020  -.0033  -,0068  -.006%  -.0103
300 -eTiiC  <.C132  -.C1i5  ~.0029 €005 -.0012  =.00i8  =.0027 — <=.0038  =.0059  =.9091
250 =,0183 0 o199 =, 0402 ~,0027 20006 =0009  =,0016  -=,0018  -.0033  -,0088 __-.005%
306 9110 ~.€133  =.008%  ~,0025  4£002  =.0005  ~.0012  -.0016. <=.002¢  -,0031 ' -.0045
PSP I SN Y1} IR | -5 BPS 11 F MY 11 F S 1T BT T ¥ T ¥ Sy 113 ey T E T
«4CO .'°-UEQZ -+ (095 -,0062 '.Oﬂél - ':uooﬂﬂ ~+0000 ~40003 -.0011! ;-0013 ~e0019 -.0025
WS -.0088  =,0090  -,0050  ~.0020 - =+000% 0001  =,0006  ~.0009  -.0412  -.0013  =;0020
500 L0085 <.00AZ =.0033 < 0019 -+7002 0002 <.0003  -.0008 . -.0010  -.001Z  -q0013
WSSO oz,0088 | 5,Q072  =,0032  -.0088 . 2,0003 0003 =,0901  -.0007 . =.0008  -,0010 _-,0011
600 =.0078  -,C360  =.0026  ~.0016  -,0006 0003 L0000  ~-,C006  -,0007  -,0008  -,00G9
T00 -.C050  <.CC27  =.0018  =.001%  -.0006  +0000 <0003 . <0001  -.0002  -.0005  -.0006
2800  =,GL€2  -,00S6  =,GO30 _ ~,0024  =,C086 __ =.00%% =+, 0008 _ =000 _  ,000% +0003 20001
00 =.3C63  ~,026%  -,0052  =.0057  =.0050  -e0031  ~.d023  -e0046  -.0015  =o0043 . -.0018

1,000 <o0059  <.€059  =.0053  =~<0030  <<0060 ~ =+0060  <s0061  <+0058  =+0085  =+0052  =-0043

MACILLZS BELOW WING ATTH ORIGINS 8T
X= 213.4200) Y= 16.3300C 2= -5.80000
had Xz 21%,67009 Y= 31,25000 2= _-4.90000
FOR NACELLE(S) AT X= 213.,42000 Ys 16,33000 Z= ~5.80000
X R . ARZA ce 4 FLy)
213.420000 2.8650CC 26.786902 - +04435% 206.234617 9000000
214.296000 2.917145 26.738131 - 04636k 206,979940 071778



6¢€l
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215.17200C 2,968253 22.679093 2061540 207, 727055 2088660
21€.36AC00 3.023389 28.716925 «0bh722 208,465398 «089657
216.924000 3,078753 29,778243 «061297 209,202729 «087381%
217.%CC0L00 3.132192 30.819232 2033072 —209:944909 2082733
21B.5676200 3.183437 31.837746 «035034 210.692015 »077956
219,55206¢C 3.2327%7 32.831689 $03L7018 211, L4kt536 073260
220, 428000 3,232033° 33.797196 2023218 212,201305 2068517
2214304000 3.325305 34,738638 #025436" 212.954233 «063831
222,180LC00 3.363561 35.6482935 023974 213.731300 .059217
223,056200 3.6638)2 36.526524 2021627 214, 5040615 054766
223.932300 34439029 37.371759 «013384 215.281337 050371
224,8(8001 3.48624%0 33.1825190 .017053 216.064793 046047
225.6ALCLO 3.5214622 38,357048 2016794 216, 8524938 041782
22%,5€0000 3.554546 33.634273 012784 217, 645235 037576
227.436000 3.545734% %).392993 2012884 218, 443238 033948
228,312200 3.614858 41.L52037 «002062 219.246008 «032€39
229.188)00 3.64525¢ 41.,745016 «015208 2204065335 «034675
230.C64000 3.6780406 42499607 013698 220, 84L090 2032368
23C, 360000 3.705878 43,165178 + 005120 221, 646124 2023316
231.81ACC0 3.728732 43.678952 001725 222. 464699 2013680
232,6920C0 3.746538 44,093478 -.002307 223.296016 004201
232,56R000 3.753536 44, 4G50R6 =.006683 224, 139233 . 004928
236, b ull0 3,767511 bus 536558 -, 0C3717 2244 335135 -,012406
235,32004G0 3.771353 i, 6597421 ~s01:834 225.85(635 «,01935¢
23€,19F200 3.772455 Le?709314 -,015373 - 2264735129 =,028106
237.072(0¢ 3,767133 44,583267 -.013720 227. 626547 -.037803
237.948000 3.755379 G4.319647 -.C23882 226,528697 *oCUT59
2348,824200 3.733C23 43.320381 e 027704 229, k46807 -« 056711
233, 7¢CCCQ 3.716263 43,387321 -.03127¢, 23G.380025 ~.065428
240,576000 3.587201 42.722959 ~s034b632 231.327316 -«081998
261,452260 3.651176 4%1.880845 =.052835 232, 298647 -,104360
262,328550 3.579379 40,249953 “s. 060689 233.349797 -.115289
243,20L000 3.518733 38.898023 “eC4bL?7 234,377576 . 160671
2b4,L8C5CC 3.679759 37.844383 =+032996 235,375019 “. 072147
264.956000 3.435335 37.076893 -.020238 236, 339130 -.04586)
245,832500 3.412632 36.587164 -.00852¢ 237.271855 -,021072
24€,7C8CCC 3.602478 364369766 1002926 238. 174245 602586
267,5840G6 ERSCEED 364422293 2013983 239.063270 018817
286000 3.429030 35.7495328 023085 239,889816 . «02183%

FOR NACELLE(S) AT X= 218,6704C Y=

31.25000

23 . -4,30000



or1

s
MACELLE' PRESSURE! FIELOD- e
v/8/2 _ XePER CENT CHORD AND PRESSURZ CIEFFICIENT
- . ARAP_SQLJTION : . )
NACELLES BILOW AING
04000, 76459C 243,420 R
0.£00:: 100,080 . — e ve
0.0CCCE  0.0€600
T 405 76.59C  238.590  238.700  238.996 230,292  239.500 233.885  280+161  Ze0.6TT  Z80.773 281,069  Zei 366"
261,662 241,358 242,256 202,550  262.847 263,143 263,833 263,735
0.tC0 97,155 97.171 97,348 97.526 97,703 97,881 98,058 98,236 98,4134 98.591 98.759
193.945 99,124 93,301 99.479 99.656 99,834  100.01L 100,189
0.00€(0 0.003C0 20389% .03836 .03778 .03720 <3662 +03605 +03568 < 03498 203430 +03377
.C332¢0 «C3253 £03233 203143 .03093 +G3037 .0298¢ «02925
»100 83.1C 231,592 231.7L2 232,424 233,146 233.868 23.590 235.312 236.035 236.757 237.479 238,294
: 238,923 239,345 2600367  261.090  241.812 242.53%  243.256 243.875
c.CC0 92.730 92,735 93.247 93,698 94,149 94,669 95,051 95.502 354953 96,400 9648595
97.3€5 97.757 98,223 98,559 99,110 99,561 100,012  100.398 : ‘
0.00€L6 0.,0C000 .04458 . 0429% TYEL) 163367 <0380% .03642 *03683 «03322 «03165 *03080
.02858 .027¢6 +02556 «02408 02261 02115 «01971 «01848
«15¢ 9,656 225.39%  225.4G% 226.439 227,595 228,690 222.785 230,862 231.977 233.073 23e.169 235,264
236,360  237.455 238,551  239.647 243,742  241.838  242,93% 264,029 i
9.CC0 BB.182 88,183 88,928 89,667 90,406 91,145 91,884 92.623 93.362 94.101 98,840
95,573 96.318 97.057 97,796 98,535 99,276  1(C.C13 160,752
0.0CCC0  0.,0CU00 205210 006913 104616 04322 406030 L3744 «03461 .03186 «02945 « 82648
«32385 «02126 «01943 02078 .01824 $01377 «00937 +00503
«200 106.2(8 220.585 220,535 221.972 223.348 224,725 225,101 227,478 228,855 230.23% 231.6C8 232.3%%
234,361 235,738 237.116 238,491 239,867  2ul.24k 242,623 243,846
c.cC0 83.358 83.365 84,875 85,684 86.493 87.903 88,912 89,921 30.930 91,940 92.949
93,958 9%.958 95,977 96,956 97.995 99.005 160.014  $00.913
0.0C000 0.0CGCO ,06383 .05545 $05202 204752 24323 .03309 .03500 «03100 02703 «02357
.02379 .02120 +0145) .00786 J00131  ~,00684  =,01032  -.01497 .
2206 116,955 218,915 216.825 220423% 221.763 223.232 22%.701  226.170 227639 229.108 2304577 232.047
233,516  234.985  236.45% 237,923 239,392 240.86% 242,330 243,541
c.cco 81,261 81,269 82,401 83.612 84,784 85.955 87,127 86,299 89,470 90,642 91.51%
92,985 9,157 95,323 96.500 37.672 98,844 103,015 100,961
0.00L0C0 O0.CCCOO0 .06530 .06020 .055G8 «05001 L4503 . 04025 «03557 «03100 02653 +02352
.0237) .01633 «0631% «00153  =,00557 -.C1187  -,)1837

=+ 02450
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23.232

2260170

o207 116.973 218,815 218,825 2204234 221,763 224708 227,639  229.100 230,578 ;iz‘\xr
233.515  234.335 236,456 237.923  239.392  240.86% 242,330  Z243.5641 ' ' ’ '
c.cce 81,256 81,262 82,634 83.606 84,778 85,352 87.122 88.29% 89,467 904637 FEE 3T
92,983 94,155 95,327 96.499 97,671 98,843  103.015 160.981 ! .
ajy  0eSC0CO 0.CCG00 +£6530 + 060620 +05508 «(5001 +006503 204025 403557 203100 93653 402342
oy , «C2370 «C1633 00916 <00153  +.00557  -.01187  =.01837  -.02450 '
e25C  117.760  218.826  213.835 zzo.sae 221,780 223.252 224,726 226,196  227.669 2294341 330,613  232.%)5
233,557 235,029  236.5C1  237.97% 239,446  260.918 242,330  243.553 ' E
1 GeGLl 81.105 81,113 82.29% 83,476 B4 657 85,83 87.020 83.201 894383 90,544 fL4746
92.927 94,108 95.290 936,471 97.652 98.33% 160,013 1(0.949 ' : ’
A 0.3CC06 0.CCCCQ 06527 66017 | ,D556% | 4064996 «D4497 04018 403550 203092 402645 403399
o , +0236) «C1376 +00333  L06133  -,00575 “=.01205 ~=.0186) =.02449 : ‘
«30  129.312  221.113  221.123 222,710 224.292  225.873  227.455 229.037 2304618 2324200  333.74L  3j5.3¢3
236.94k 238,526  239.497 239,509 261,091 262,373 ,243.53% 263,534 ' ‘
g.0C2 80.575 8C.58% 81,972 83,360 84,7438 86.153 87.524 88,4912 704300 91,688 14+3%6
Py 1% 95,352 96.7.7 96.718 98,1C4 99.492  100.248  100.248 o ‘

s lq.artcu g.GCCCC 25372 05472 06975 aC64a3 «J4{0% 403561 «03088 ,0 02648 102271 ,kio;§x9
) .. 81775 «01626 400563 «04786  ,03724 ° .C2746 .J2233 1€2239 ' i A
¢35C 160,964 226.21%  225.22%  227.5G5 2284785  230.065 231,343 232,529 232,533 233,819 3334400 245.730

237.661  238.341 240,222  241.502  242.783  244k.063 244,661 244,661 e A
0.630 82.6%9 82,653 33.596 85.139 86.379 87,613 88,764 88.77% 0,044 14258 33.,’5
93,734 9,374 95,21% 97,454 98,694  99.334  160.512  100.512 ' ' ’ ct et
i (Se0COCE G.0CGG0 «05092 +Q475% oCL427 L G4d83 «03753 +03455 ¢ 08402 407760 407125 200648
oo ., 205881 «CE320 «05105 WC4549 L3756  C '.02970 402605 « 02506 ’ ) e ¢
k00 152,415 2264432 2264061 227,769 229.097  230.425 231,753 232.642 2324652 z;sﬂqqn 335,307 -‘zSQQ’S
237.963 239.231 2600513 4L 347 243,275 2Lk.503 245,931 246.0%7 ’ ' ¢
CeC (O 79.333 79,344 81,378 82.812 Bb.2d 85.6812 86.640 86,651 §8,0a5 $3,539 93.333
924387 93.821 35,255 96,589 98,123 99.557  100.992 1061.107 ! o (AR
¢ o BeLCCOL  C.cC000 «65957 405540 $ (5122 «067C9 +04300 ,04033 «08399 07743 07043 0406375
' s sGST22 «65156 04381 06305 L0340 «02523 w1722 «01659 : " Feo
« 450 163,9€7 222.474  222.48% 224,157 225,831 227.500 223.178 230,851 232,520 234,198 235,878 %17.555
- 239,218 239,706 239,715 241,389 243,063 244,736 246,371 266,371 o ' '
0.€C) Tr.61t T1.427 73,469 75.512 77.554 73.597 81,640 83.682 85,7235 87,767 49.840
91.853 92,448 32445690 94,503 96.546 98.588 100.583 1064583 ' '
0.0C0CY  0.CCCC3 +C7015 .06386 £05756 (5133 «34539 « 03948 «03383 .02831 «02662 02631
1626 . (01146 «GL357 +03639 «02510 01428 .00283 «00288
W72 168,957 222,002 222.012 223.746. 225.481 227.215 228,943  230.683 232,418 234.152 235.886 237.621
239,355 241,089  242.92%  Z42.870  242.880  24h.61k 246,338 ‘

245,343
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- ; : i e
T f.t00 68,608 68,521 70,856  73.1b7 75.350°  77.593  79.836  062.080  84.323  686.565  68.839
91,062 91.295 95.538 95.598 95.611  97.854 100,097  100.188
0.060C2 o.0C000 +07180 «06511 05861 +05180 204561 .03926,  .03328  .02766 NTIVENA T3 Y
J0108t L00072  -.00837  -,00850 L2772 +01652 +4L373 J0034b
2872 169.CC3  222.002 222.012 223,747 225,481  227.216 228,951 230,686 232,421  234.155 235,890 237.625
239,360 241,095 242,829 242.839 262,909 24,644 246,373 246,388 '
0.C060 68,583 68,595 70,801 73,086 75,331 17.575 79,820 82,065 84,318  86.555 T
91.L45 93.290'  95.535 95.625 95.638 97.883  100.12%  160.139
A N T WA 07183 . 06511 205863 «25180 <045al <03325 .03327 .02765 .02813 02118
01078 #CCE53  =.0CI60 -, 0C874 202755 L1637 .00355 «00348
«50C 175.52¢ 2224734 222.30% 224,582 226,361 228.139 223.947 231.595 233,076 23%5.252 237.030 238.828
200,507 2024365  24W.143  265.921 © 267.101  26T.111 247,822  247.822
I W T T 65,513 65,525  67.93L . 70.455 72,919  73.38¢ 77,868 80,312 82.776 85,281 87.735
.16 92.534 95,09  97.562 94,196 99,210 100.196 100,196
.00 C.CCCOC.  .0631) 6252 +0559% 04346 J04322 03718 <0313t +02612 «02621 +01337
00827 -.00854" ~.080012 ~.01821 =.02460 200952 L00446 <00446
<550 187.073 227,153 227,163 228,622 .230.041 231,480 232,913 234,357  235.795  237.235  238.673 260,112
261,551 242,989  26b.423  245.867 247,306 24B.744 250,183 - 2506.576
_0.c00 63.526 63,544 - 65.024 68,104 70.385 72.665 74,946  77.225 79.536 81,787 84,057
86,348 88.528° 90,908 93,189  9S5.469  97.750 100.033 40,652
T 0,6600 0.0C006 «05839 «05368 «06929 oLhb9b sD4C65 «03654 «03251 «02856 «J2469 «82167
32227 61733 01075 e0C423 =.002L4  «,00772 =.31295  ~.G1436
+60C 194,625  233.415 233,425 234,627 235.830 237.032 238.235 239.438 240,640 26L.883  263.046  24s.2%8
205,451 266,534 247.855 249.059 250,268 251.4b4 252,667 253.869
t.000 64:337 ' 64.415  66.642 68.868 71.035 73.321 75.547 77.773 79.999  82.223 I PR
f6.678 884304 91.130 93.357 95.583 97.809 100.035 102.261 .
6.CLCCD  0.0C000 04833 04539 L4201 203364 +03652 463363 .03082 «02807 «02538 .02259
+0206? «01323. ,01912 201619 01175 L00738 «00305  -.00119
o650 © 210,173 240.457  240.467 261,385 262,302 243.220 24e.148  245.056 2645.973  246.801  247.809  248.726
243.64% 2504552 251,473 252,397 253.315 254,232 2535.450 255.928
g.cct 67,156 67.37%  69.420 Ti.661 73,503 75.54% 77.586 - 19,627 81.669 83.710 85.732
87.793 89.335  91.875 93.918 95.959 98.0G1  100.062  101.772
0.9¢CCC  0.6COCO 04143 +03356 +03765 «03575 <3385 03198 03012 «02831 +02652 <02875
.923C1 .02128 «01357 +01788 01657 $01662 J11647 «41513
<700 221.733 247,875 247,883 248,636 249,103 249,712 250.322 250.931  251.540 252.150 252.759  253.368
253.978  254.587 255,195 255.806 2564415  257.02¢  257.63% 258,243
8.CC0 72.855 72,883 74,581 76.279 77.977 739,676 81,374 83.072 8%, 770 86,468 88.166
89,864 31,562 93,265 94,959 96.657  98.355 100.053 101,751
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0.000C0 0,0C000 .0365) <03540 .03430 . 03321 .03212 .03103 <0239 «020807 «02780 <0257%
.02573 J02467 - ,02365 .02263 «02162 .02062 .01962 .01863
L7580 229,521 255,437 255.5G7 25547956 2560085 256,376  256.663  256.952 . 25T.24% 257.530 257.820  250.109
258.39%  258.587 258,975 259.265 253.55¢  259.543  263.132  26G.421
€.000 84.309 BL.342 85.887 86,832 87,777 83.722 83.667 90.612 91,557 92.502 93,4607
94.392 95,337 96,282 97,227 98,172 99,417 100,062  163.G47
0.0CCGC  0.0CC0C .0327% .03229 .03183 63137 .03092 L0306 .03000 .02955 <62909 .02054
.02819 .02773 02727 «02582 +02637 «02592 $32547 .02503
L80C  235.259 2624522
§.0800 _ 1c0.300
0.00000 ©€.0C300
.850 240,997 265.130 '
0,60 160,000
c.0c8C0  0.0CCO0
<930 246,734 267,638
6.0€0 100,050
0.0C0C0  0.0C000
2950 252.472 270.167
' 0.€60  160.800
0.00000  9.0C000
1.006 258.210 272.655
9,000 _ ¢0.00¢
0.00000  0.0C0CO

DEBUL PARAMETER =10
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TABLE OF CAMBER CP AT BASIC ALPAA

XPCY £.00 5,08 10,680 20400 30.00 40,00 50,00 80,00 7000 80,001
90,00 106.00
/872 ,
_0.000 __ ,cc208 200945 L2230 , 06280 2080C5 .07322 L06284 205600 204998 204363
.03323 201349
2025 L0Cu01 +01130 402515 ,06360 £07978 L0738 .06297 485604 +04986 206308
03272 «61a55
050 03173 $02117 LG 3454 206610 207889 207285 206313 +06585 201952 208133
.03365 .01725 .
L0785 LQLbs9 205191 05917 07302 107739 207373 L06317 205530 L04848° 203938
.02522 L01htl ! :
a10¢ L£7918 L0320 208396 207991 07399 £06384 206451 .05288 <0V518 003528
+C21CS «0121% . '
—al28 {9517 20992 209621 208199 207505 206377 206160 105130k J06378° JB30580
LC2137 L1325
£15¢ 21531 $10912 210252 .08315 207510 206880 206168 205203 - +06333" 203487
«02315 «01553
2175 J11u84 211230 210640 208466 207586 206336 06187 .05263 04356 .03508.
02555 .01825 :
.200 L11848 411529 +1G634 08636 07719 «07343 .06272 .05355 <0VA08: 403507
.02818 .02108 -
.22 .12211 11721 «10802 .08858 07845 $07172 06387 «05446 L0488 W03746
NERD) .€2332 :
,250 111986 $11743 210945 209992 2080G3 107323 _ «06495 405539 404615 + 0330
.03309 02643
2275 211877 111837 31178 209349 208184 207437 106383 105522 . J04783 LOh10A
.€3513 .02873
L300 13753 £41733 L11113 409616 (08359 207337 206352 205751 +0500% 04329
LC37¢0 .03065
325 11647 211798 211333 209676 , 08476 207593 2106730 205952 10520 184536
.£386C 02266
—_a35¢ .11885 111749 111390 209969 208568 2078353 206379 206136 205479 2108751
.03997 .03458
1375 +11989 $ 31805 £11311 109988 408620 07773 207112 206432 J0571% 204932
«C3678

+CG4153



2600 212188 2311860 211335 209990 208744 206039 207367 206676 205939 05076

Svl

04335 3910
2426 112213 111695 L1116 09330 20099¢ 208269 07508 _ 206993 206057 25238
.Cu558 63333 .
2450 112033 2121725 211326 ,10377 £09332 208530 207329 07015 206484 +05629
«C©320 «0%178
2875 a11943 +11823 211579 210733 26970 268270 107323 207028 06320 05632
.e5027 RTOI
2508 11950 211862 11693 220966 £09996 208362 207333 07157 206480  ,05327
: 65224 LCe740
528 211345 +12043 «11885 «11139 +1002¢ 008333 +07346 «07288 «06624 +05988
05621 05643
2559 112168 £113C8 211631 210750 09804 2108465 208985 207400 206763 106166
. 05643 95150
2875 211332 11703 11610 10668 409851 108376 108183 207519 06321 106383
«05335 +05575
+60C +11760 011418 s1114b 410563 «0984L1 «09233 +08303 «07665 +07133 +06677
« (€286 6324
1625 211470 211228 10987 10325 109731 109046 208610 207886 207402 207034
. 06381 05236
2650 211248 £11193 410913 10366 209848 09271 08597 08139 207758 07439
.C7081 66678
2875 $11250 216354 110785 210429 410018 209375 09123 208666 .08236 .07622
LL7euz L071C6
2760 2111227 211170 211113 210860 210506 220037 109554 209157 08618 ,08117
. C7E63 . 66392
2725 211825 211763 11700 211426 211026 210532 110026 109488 .08988 108339
07317 £07304 .
2150 211252 211199 211146 +11009 +10801 11022 209998 .09538 209040 108338
NTT¥ 07658
175 218266 - 411132 210975 2420740 210506 10233 209362 109871 £09049 08526
08329 68032
A20C a11281 JTETL 210940 210621 10316 210083 009752 109644 209063 208668
‘ .C8279 <7805
828 L12382 111205 .11029 210883 £10401 10033 109757 209428 209089 2108718
+C 8386 «G30481
2850 211515 211607 211199 240783 2410330 210026 269709 209413 409093 08778
(8376 «0817%



2875 211958 211608 211658 21112374 —210009 210398 240909 +§965¢ 209296 298884
«L 8021 «07695

220¢ 211964 211818 311672 211384 230944 210673 240009 209546 209117 208538
.08203 «07693

2925 a11169 21108 210847 210525 210203 209769 209333 200836 208462 208080
07727 «07373

295¢C 210152 215006 209855 109534 209162 208730 2008388 207979 07565 17867
«CES24 «GE8CL

2975 200295 27974 207863 207642 202389 207078 206767 206606 206029 205661
05201 oCt761

. 31.000 205338 204945 204852 205667 204482 104240 N LYY 203606 203577 203331
«( 3185 902930
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YTABLE OF FLAT PLATE CP AT 3 0°G ANGLZ OF ATYACK

XPLY 0.00 S0 10,080 20.00 30,00 .00 56,00 A0.00 10,00 a0.08
9¢0.30 10¢.00 :

Xr/ars2

« {1545 «01620

2025 2£0220 200533 206988 201643 N 3vdd) 201535 201572 2016569 204617 201338
(1543 01018 e

6r 537 1588

«L153C «D1bL7 ’

2015 2 £1716 atunz 201546 202652 203776 03752 204716 «0168%9 +016690 «01377
«C1tBb +01333

2100 202996 02282 201831 01737 201764 204750 201728 201657 201664 - o 01333
«L 1450 01331 :

al2% 203905 202737 2021195 201756 201786 - 204758 2047190 201670 201680 203578
L1467 o01417

2150 + L4533 203136 102335 201793 «010806 «CL777 «01599 +01666 015467 «81588
+L1496 oC1451

2175 4 (4673 2£3336 J02672 01865 +01836 +01783 01715 +01637 «01669 +81338
+ 61529 01484 . .

220C 205186 +G3634 «02734 «01911 «£1631 01285 «01750 +08713 +01683 «01613
. 01582 01521 .

A22% a0 S84E oL 3366 212928 201973 261309 201920 «Q1778 + 01763 «01585 o 01561

k 01595 01550 ’ .

2250 A0S731 af4210 .03100 202034 201932 201075 2061303 01758 201593 2016875
«0163C +01585 . :

A21% 20€279 204563 203365 202839 202002 ' 201314 201097 201778 201724 201730
01557 «01603

23080 206151 04687 203437 20213% 202068 ' 101364 203585 201783 401767 L03227

- «C3708 «01622 . :

2128 JLEB18 J05007 203727 af12344 202122 202024 20159% 2010829 201799 202754
.61725 T 01648 : ‘ ’

alsg 207226 205362 L3979 2102506 202206 202049 2€1333 2010885 203833 2020618
«C1734 .01685

2375 206329 205457 N3y 402684 .02229 «02378 «02305 +01928 01881 +01829
«C1750 «01731 ’



8vl

L4800 LA7512 205917 204526 02886 (62229 02164 402063 201979 404928 P FLIY.
0 201786 . 01778 :
ieah28 .£7235 05951 04640 03011, 102301 L 402239 202120 202035 c02348 . (01358
«01841 001784 '
A4S0 J07738 LL632Y JL 4858 L03314 02387 233 202218 202030 201370 L 001322
. 01887 L 01816
o818 C8392 06772 L5303 03591 02493 02338 202267 02113 20202 001930
«01321 «0 1856
2 480C L7392 (6738 105499 103799 202686 262038 502286 102166 ,02112 002028
«£ 1353 « L1944 !
L4525 L0508 . .07279 205897 204168 +02899 202620 202342 02277 402159 4,002060
«02030 . +G2032
255¢ 05320 07204 06093 (04256 203071 202480 102468 .02333 .02203 L02151
02145 L2183 BE
S5 . 762 \ P 5 02387 .02320 ,02288
, 02305 002346 '
2600 209659 L08177° 06893 ,04981 203763 2£02940 162518 02526 ,02695 (02678
oL 2%37 (2435 :
2625 08959 .07958 206976 +05098 206006 03123 202700 .02728 202706 .02726
. 02690 . 02638 '
2650 00461 L0870 467465 105623 LC 4545 103574 ,03179 .02928 .02938 .02335
« 02859 « 02775
4675 L1239 .£9063 +08005 06253 205114 04235 03503 03177 .03156 ,03830
o£2998 +C2837
_,70¢ .10029 .£9250 L0674 06953 «£5763 04318 L0208 J03517 .03238 .03133
«C3CH8 «G283%
—al2% LAL679 . LD9UML 2109284 107035 208550 +03339 L0712 +04013 £03v88 L0172
.63175 L 03047
1150 09382 109433 (8984 ,08042 206876 405322 405128 sOhibl .03816 203647
. 03233 . 03129
275 L£9377 (L9433 .£8353 08328 07265 206418 205528 +04972 204361 203730
: .63570 . £3346
4000 ,091€5 . 08920 208235 208200 £07569 +06839 206134 105455 204855 206230
+03758 « 03343 . . '
2825 LLA536 L8642 LC8348 L£0130 207671 107128 206399 .05878 .05280 L08742
oL U254 «03733
2850 08113 08037 1079560 07806 07554 207479 L06714 .06215 .05688 £05238
L hBUE adblBY



6vi

AN A gy 07728 07710 07838 07536 ,07302

07008 206609 206491 205718
£ 65207 « 34495 - i
_dlﬂ_Lmjﬂ_dﬂﬂﬁ_.lUZZ__dlm_duRS—dﬂﬂ__dﬂuﬁ_;MMi__gﬂﬂj__dﬂkL__
«€5701 «05239
1929 L0667 106977 206986 207005 207025 207011 1063295 206835 206640 206332
' .06118 .(5843 K ' :
—a950 L6362 2 £646T 206551 205682 206726 £ 06753 206734 _ 06639 206539 206318
205165 05233
2975 .65353 205910 106026 206099 206363 206830 206188 206015 205884 205713
(536 «C4378
1.09¢ JC4?73 L0W75h 204735 204697 +04659 204608 «D4b82 204356 04220 204058
. 03396 «03735
FUSELASE FORCE COEFFICIENTS BASZD ON WING REF, SEOMZTRY
_IGNORING WING DOWNNASH INCLUDING WINS DOWNWASH
AT ALP42= 0.0C0 PER DEse AT ALPHA=Z 0,000 PEX JEG.
cL =+03CC00Q ' «,000000 -¢0C0403 -,000173
co £603C0Y -.003500 -, 000034 -,000003
o «£03358 +033735 «004009 000859



ANMYSTS OF 0hAG-NUE-TO-LIFT 22,7 - ACH_NUMBER = “ - 2.7000

HORIZONTAL TAIL CONTRIBJTIOVW EXJLUDED
FORZZ ZOFFFICIZNTS

CAM3IER FP AT t DEG NAS:PN_HING WING ON NAZ
co ;- 2oTLTL5136E~(3 6.316063936¢2~-04 1.9562?616E°06 _k.SOYQThZGE-Ob M
.CL_._;,____I;hjlhilliE:RZ__Z;l1ilﬁiiﬁi:ﬁz__ﬁgi0)8555§E:03
CHXBAR, . 3.33018195€E-Ch -2,33415831£-03 -é.ﬁJJSIZBJE-OJ

v

i

INTERFIRINCE DRAG ;OEFFICIENfa

FIBT WING PRESSURES ON_CAMIERSO SYRFAGE _  GAMBERED WING PRESSURES ON FLAT SURFACE

CO = ~ 7.907138162-34 GO":_ 1.30684326E-03

T

. NACELLE PRESSURES ON FLAT SURFACE FLAT WING' PRESSURES ON VACELLE

Cco = 9.6CC733L3E-(5 Co = 4o 41380312E-05

INCLU)E FUSELAGE TERMS

FORSE COEFFICIENTS

CAMBER FP AT 1 DEG _ NAZ ON WINS WING ON NA3J
co 2.6834L0862E-)3 4.8B8L22519E-C4 1.95;226155-05 1,50747428E-04
cL ToeWW?32831E=02 2.738453702-02 S5.50084455E-03
CHXBAR 4. 36157796E=03 ~2.077744%(C-C3 «2,43051283E-03 .

INTEJFERENCE DG SOEFFICIENTS

FLAT WING PJESSURES ON CAMBERZD SURFACE CAMBERED WING PRISSURES ON FLAT SURFACE

cH = 7.75868329¢-04 GO0 = 1,29980650E-03
NACELLE PRESSURES ON FLAT SURFACE - FLAY WING PRESSURES ON VASELLE
co = 9.6C078903E-£5 . Co = 4o 41380312E-05
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POLAR N/0 NAC o = 2002683 ¢ _2074172¢ CL - 20T4673) ¢ 2 6236772¢ CL - 2 0T6673) %02

POLAR NITH NAC cD = »003030 ¢ «G79180C CL = «079974) ¢ «623677¢ CL -~ «G79374)%%2
SAMIERED WING FLAT NING
M/7Q NAZELLFS AITH NACELLES M/7) NAG MITH NAG
cL co cn co CH co S0
g.00 «000619 »00987 «000685 +008785 0.000000 =.000003
222 2000494 £00913 2000543 00713 29000862 2000335
«02 «00CL94 «CC839 «40052% «00636 «0J1243 +L0C2J%
o3 «00d0613 +00764 «0LJE30 «00562 «003561 «000%97
ML) 20CCH58 2 9063C 2007863 200488 000398 «000315
«05 «001242 «33516 «001217 «0041Y 001553 «001%58
«06 (01764 «30542 «001697 «00339 «022245 «G02L25
237 2L32364 s CLOH57 £623C2 206265 «0J3853 2062318
.08 . 003112 30393 «003(32 +0C191 «003992 «003335
«C9 «003985 «CJ31) «003885 «00117 «003052 «006375
210 2GL983 2C024S 004965 200042 2006237 2006143
o1l «036106 «L0L70 «(05963 =.QCC32 - «037545 2007336
«12 +£C7353 «603335 «03719% «,001086 008381 «008750
213 2008726 «LCC22 058551 ~.06380 010549 +01023%
ollb «015222 -.006352 «010C30 =e0C255 «01222% «$11356
- «18 «011843 -.G0127 «011633 -.00329 «014033 0613745
216 2511539 ~e28231 (13360 ~.,0C%03 2015365 - 015361
17 «315460 -.00275 «L15213 = 00477 «018024 «G17700
18 «JL7456 ~«003%3 «017199 =.00552 - ef202C7 +019365
219 20419357¢ =+ 00424 291923¢ =+30626 . «022515 2022154
20 «02182% ~+00G 498 . 321518 _=e0C740 2020347 - JC24368
CMXJAR W/O NAC = 2506342 ¢ 2074473 -CLIL ~.074246) FOR SL = 0., , CMXBAR 3 200987%
CHMXBAR WITH NAC = «001911 -t «079374 =SL)t =.074246) FOR CL = j., 4 CMXBAR 3 «007849

PROGRAM WING AREA= 10665.9372

REFEREMCE AEA s 9899%,0009
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st

CONFIGURATION STREAMWISE LIFV OISTRIBUTION

BASIC Llfl OISTRIBUTION

INSREHENT PER OEGKEE ALPHA

X X7C W-8-C NAT TRIC SUH W=B-T TRIT SUN
8,156 201408 .00081 0.00000 0.00000 «00051 00067 8.00000 +00067
8.308 <0241 6 «00197 400000 0.00000 «00197 +00183 0.00000 «00113

12467 LY44) L ELY4 TS U0TUTU . 0U0TT ALELYA 12 %L VL U0U0T < UUIYE
16.615 « 05632 « 00516 06.00000 0,00000 «00516 «00236 000000 «00296
20.769 « 07040 +00036 0.00000 0.00000 «00696 «00393 0.00000 «00399
2he923 . 03449 00581 U.00300 C.TVICT P11 F Sy )11 1 060000 +0050%
29.077 « 03457 «01070 0.00000 0.00000 «01370 «0006142 0.00000 «00012
23.238 011265 + 01256 0.00000 0.00000 «01256 <0077 0.003G0 «00717
37.355 12073 SUILTE T Y0UTT T.UU0U0T <UILJIB L LEYL B T« 00000 “ 00320
414539 014081 01618 0.00000 0.00000 01618 #0032% g.00000 «00924
45.632 15483 01000 0.00000 t.00000 «01300 _e0t021 0.00000 «01021
%J. 346 16397 S 01933 0. y0CUT 0:00000 LR LT Ay} ¢ 3 § 0300300 sU1I2T
54.000 018305 «02160 0.,00000 0.00000 «02160 «01219 0.00300 «01219
58.154 «19713 «02314 . G.00000 0.00000 «02314 «013112 0.00000 «013114
5Z.308 s el1el 02«33 T.UUTUT 0500000 TU2WIE SUII8Y UL J000T <UIJ6Y
6v.402 «22529 002539 U.00000 0.00000 « 062539 «01655 0.80000 e 01455
7T0.616 «23937 202017 Ge00000 0,30000 «0261L7 «01500 0.00000 +01508
Tu.769 25340 s02577 V00000 0,00000 ZU2577 «UI9%T 0.00030 +O015GT
~70.923 « 20754 «02758 0.00000 ‘0.00000 «02708 «01520 0.00000 «01620
83.077 «28162 « 02921 0.00000 . 0,00000 e 029212 «01758 0.00000 «01768
57.271 S 29570 U320 T+ 00000 0. JUT0T < U320Y V2057 U-U000T 3 {114
91.385 «30378 «03593 0.00u00 ¢.000¢C0 «03593 o02445 0.00000 202045
95.539 «32386 «06115 0.00000 0.00000 +04115 «02322 0.03000 +02922
§3.692 “3379% iYLkl TLU0000 0. TUTU0 04509 *U352T 0.00000 03521
103.8406 35202 « 05703 0.00C00 0.00000 «05706 206250 0.00000 + 06260
104.000 36010 « 06774 0.00000 0.00000 06774 030061 0.00000 + 05081
“11Z.15% «33318 « 07339 U.TUUTUU U.UUTUT «U/FYY «UDY7D V.T0TTT F1'b2 14
1164308 «39426 «09u435 0.00008 0.00000 ALY Q7057 0.00000 e 07057
120462 4003k «11080 000000 0.,00000 «11010 - «08229 0.00009 08229
125361E <2203 « 12063 0. 0U0TD 070000 < 12608 + 094567 0200000 094863
1246.769 «43651 e14439 G.00000 0.000¢00 14439 010802 3.00000 ¢10502
132.923 +4505) +16345 0.00000 0.00000 016345 «12300 000000 «12300
137.077 1124 "~ 16328 TI000T 000000 18328 L3859 U- 00007 s 135049
141.231 o W7375 £,20348 0.30v00 0.00000 +20388 156062 6.00000 015642
14%.305 «43263 022572 0.00000 G.00000 022572 o17186 0.00008 «17186
149.533 «50091 «2ks25 T. 00000 0.00000 226825 13716 T 0L.00C000 <1914
153.693 «52083 «27119 0.00000 0.00000 «27119 «20477. 0.00000 «20877
167,046 253507 "e23437 g.00G000 0.00000 _+25437 e22811 0.03000 «22811%
162.000 “94315 v 315w U UUTTT 0. 00000 X240 (AT U.U0T00T IXAX 143
1664154 «56323 o 34275 6.00000 6.00000 e 34275 «27363 g.00000 «27G69
170.308 «57732 0Jo74L 0,00000 0.00u00 «367414 «23240 0.00300 029246
1T ebb2 « 53140 «3532% . 00000 0.00000 +35324 31583 0.00000 + 31567
175.616 «60543 o k1471 0.50000 0.00000 k1971 e333012 0.00000 « 33981
1924770 «61356 o hboH 8 0.00000 0.00000 bbb 8 «36%25 0.00000 « 36425
186.923 “ 63364 YL T. 00TV T 00000 XL XS EEERYS U+CUT0T 38917
191.077 64772 e 500364 G.00038 G.00000 «50004 «W2504 2.00000 chlolé
195.231 . +60180 «52788 0.00000 0.00000 «527480 oleedel 0.60000 eh4323
199,335 67580 *55%5T . 00000 000000 25549C “H7056 0.600C0 T47056
203.539 +68396 «58211 0.00000 0.00000 56211 «49306 0.00000 «49906
207 4693 o70404 «60936 0.00000 0.00000 «60336 . 52875 0.00000 «52875
&ITeck?7 X432 Y4 +6361T U< UUUUT USUITU0T «B361T 5537 0533007 v 55887
216.000 «73220 .66230\ 0.00000 0.00000 «66230 «58821 0.000G0 «554821



220,154 TV 29 « 68876 «00056 0.00000 68932 +62005 0.00000 «62005

€SI

225,308 - 76037 e 714BT 200707 UL 00UDT 72183 17414 U U000T <65230
2264462 o T7L4S « 76076 «01935 0.00000 o 76011 «58508 8.00000 «685488
232.616 +78853 « 76765 03187 000000 «79952 72345 0.00000 « 72345
235,770 < 60281 79576 S OL562 —0.J0000 8LI38 7507 0500000 76507
2404924 «al363 82458 «05617 Q.30000 86074 +80306 a.Ga000 +83406
245,077 «83077 85215 «06299 0.000600 «91514 835110 0.00000 +85118
243,237 <BLL35 e B74 7T 11T} T. 00000 93952 X IEAYA 0500007 + 88547
253,365 650693 + 089572 +0oobb 000300 56238 «31853 0.00000 +91853
257.539 87301 91307 «06021 0.00000 TITY) «34330 0.00000 «9%330
261,697 «80707 + 32633 «0b378 0.00000 +39576 297531 0.00000 2 9753¢
265.847 «90113 «93471 «06078 £.00000 1.006349 0939351 0.00000 «99381
270.001 «$1526 083723 06078 G.00000 1.00601 © g.03320 0,00000 100320
AT L TUIIIN T 936271 +U6878 LR LT L) 1. 00499 Y. UU352 . UL 00007 AT ELY
270.308 96342 «93483 06878 0.000800 1.G0361 1.00258 0.90000 1.00258
282,462 «95750 «93358 06078 0.,00000 ° 1.06236 1.00155 0.00030 1.00165
286,616 - 97153 +33259 +06a78 0.00000 1.00138 1. 00795 0.00000 1500095
290.770 +93566 93141 06478 0.00000 1.63059 1.000%0 0.00300 1.0G040
294,924 099374 «93123 «06578 0.00000 1,00001 1,00001 0.00000 1.00068
235,007 1. 70000 93122 sUGs78 0. 00UTT b 93 11 L1 T-UU0T0 0. 00000 1.0



ANALYSIS OF DRAS~-OYE-TO-LIFTY Ns2,7 NACH NUMBER = 2.7600

HIRIZINFAL TAIL ALPHAsS 2,000

HORIZINTAL TAIL COEFFICIENTS 3ASED ON WING GEOMETRY

AY GIVEN A( P44 PER OEGREE

CL .002303 «0010012
cp __ 900118 2000017
cH ~.(01815 -« 000819
FORCST JOSFFICIENTS
CAMBER FP AT | DEG NAC ON WING WING ON NAS
co 2.804CBHBBE-03 5.(5886939E-04 1,95422614E~06 1,507¢7428E-04
ct . T.6773271GE-G2 2.89A51758E-02 5.5C00kb§5£-03
CMXBAR 2.52634517E-03 =2.896811)CE-03 ~2,43051283E-03

INTERFZIRINCE ORAG SOEFFICIENTS

FLAT MINS PRRESSURES ON CAMBERID SURFACE CAMIERED WING PRESSURES JM FLAT SURFACE

co = 8.,23941730E-0C4 cCo s 1433994693E-03
NACELLE PRESSURZS ON FLAT SURFACE FLAT WING PRESSURES ON VASELLE
[os K] 9.60073903E~05 co = 5.513003125-0§
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AR W/ A = 4 - 3) ¢ - \dd

POLAR MIT4 NAC co = «003147 ¢ «073690( CL - «082274) ¢ «602146( CL ~ «082276) %92
CANIERED MINS FLAT WING
M20 NACFLLCS ALT4 NAZFLLES Mz) NAC MWITH YAC
cL (] o1, ] Cco cH co 0
0.0C 06619 . «C1G20 «605683 00832 0.C3G0C0 <-.000208
a1 2000502 200920 2000548 00732 203006C 2000334
22 «(GOSCe 06820 «003532 +00632 «0J0201 «000L97
23 00627 +08720 « 602637 «00532 «00U5462 «000480
20t 2090387¢ 220620 2002863 200632 2€05363 200¢383
«35 «03123¢6 «CC520 « 001263 «00332 « 001565 «0014308
«06 «001718 «23620 «091675 «00232 032168 +G02)52
Y. ) / 12323 200320 2002262 100132 20229354 2002817
-8 «C030068 «Gd220 002970 «00032 503856 603702
«G9 00399 «03120 603797 =.QCi68 030877 «CCWLT70B
21¢€ RUL LY 240628 20087065 =200168 2£05€2% 2065334
11 «0C5946 -.00C73 «00581% =.06268 0072835 +007)81
12 +Li7153 -e20173 «G07003 =.00367 003671 «008%48
213 N LLLEY -,00273 2009313 =+00467 2101756 «809335
il «£09928 ~o 0373 033742 =.00567 . 611802 + 021543
o15 021697 - 900673 011293 =+00667 +013548 «013274 -
216 2013186 -490579 2012353 =.00767 2015415 2015120
.17 016934 =+00679 +014755 ~e00867 e 017402 «017)89
«18 «£1532¢ ~.d§3779 «(16665 -.00367 0135140 089173
213 018374 -.00873 20186938 -.01067 021737 621389
o2C 028144 -«$0973 «G2y8sl ~s01167 024085 023720
CHMXOAR W/0 NAC = 2002526 =t 2075773 -CLIC  -,099948) FOR 5L s 0. , CMX3AR = 2010199
CHXBAR WITH NAC = «020396 -t «082274% ~CLYL  -.09994%) FOR 3L = 0. o CMXBAR = +0028310

PROGRAM WHINS AREA= 10665.9372

REFERENGCT AREA = 9898,000)
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9¢1

CONFIGURATIUN STREAMKISE LIFY OISTRIBUTION

BASIC LIFY DISIRIBUTION

INCREMENT PER DEGREE ALPHA

TRIL SUR

X L.748 W-8-C NAT TKIT SUN W=8=~3
441586 01408 - 00079 0.00000 0.00000 <0007 00045 0.00000 +00045
3.308 «02416 «00191 . 0.00000 0,00000 «00191 «00109 0.00000 «00109
4314 12 LY44) U033 T U000 T T00T0 RLEERS 3 LR EL 0000070 LR
16,615 «05632 «00502 0.00000 g.,00000 «0C502 «0D0246 0.00000 «00236
20,769 07040 «00677 0.00800 0.00000 «0Co77 +00385 0.00000 «00365
25,927 M EELX] . UUB55 T.U0T00T 0. 00000 +00856 SOOWB? T 003000 S0O04BTT
29,077 « 09457 «01040 0.00000 6.00000 « 01340 «30531 0.00000 «00591
33.231 «11265 «01220 0.00000 C.00000 «01220 00592 0.00000 « 00692
I7.385 « 12078 «~UiJY98 U.UUTUT 000000 AREEL] <0079 Y 000000 < 00792
41.539 o 14031 «01573 0.00000 a,000G0 «08573 «00839 0.00000 +00889
45,692 «15483 «01750 6.00000 ¢.00000 «01750 «0)346 0.00000 «00386
49,846 «16397 « 00327 000000 0.00000 « 01327 <UI0SZ— 0.T3000 < 01082
Sw,009 183035 «02039 0.00000 0.00G600 «02099 o03177 0.00000 01177
58,154 «19713 « 022580 0.00000 0.00000 «02250 01266 0.00000 «01266
52,308 23121 SUZITT U-00007 00000 SU23TT sU13%T %0000 s OI36Y
bb.u62 « 22523 02468 0.00003 G.00u00 eL2408 «01405 8.00000 « 01408
70.615 «23937 e 025014 U.00000 6.00000 o 02544 . «016560 g0.00000 «01456
T<.769 « 25345 02603 — UL.U0U00— "0.00000 +02607 <UTLET 8500000 <0IS6T
T6.923 «25T754% «02690 V.00000 0.00000 «02690 «01564 0.000G60 «01564
83.077 «29162 «02539 - 0e00000 0,00000 «02439 01707 0.00000 «01707
87231 223570 « U31IY U. 00007 UL 00000 k384 2L T.000CT +U198%
91,385 +30973 «03492 0.00000 0.00000 «03492 «02361 0.03300 «0236¢
95,539 32366 « 04000 0.00000 6.00000 «04000 «0282% . 0400000 «0242%
93,897 +3379% 1L114] 0. 00000 0.00000 < UL&7S <0300 0-0B0CT <U3400
103,646 «35202 05548 0.00000 ¢.00000 «05540 o04113 8.00000 e 04113
100,000 + 36613 « 06585 000000 0.00000 «06555 «06906 0.00000 « 06306
112,15% » 33018 SU7775  Ue.UUUIT LOLLLRLY 07775 «USTTU UL U000T <0770
116.308 39426 «09181 0.00000 6,00000 «0G1812 096313 0.00000 «06813
120,462 40334 «10702 0.00003 0.00000 «1G702 073044 0.00000 « 0744
J24L 16 wW2287 e 1231% U.J0000 U.00000 « 12384 03136 g.00000 «09138
1204769 © w43651 « 14035 0.00000 0.,00000 034035 «10429 0.00000 «10429
132,923 w5053 « 155683 0.00000 0.00000 «156086 «11875 0.00000 «1187S
37077 1913324 17816 T. U000 LPX L LY <I7516 S1337T 0.00000 sI337Y
161,234 47375 «19614 0.90000 0.00000 . e19418 ¢10309 0.00000 «14309
145,385 3283 e21Gb1 G.00000 G,00000 «21941 «16533 .  0.00000 16593
145,539 « 50091 22 13T U.0000T 0.00000 <24I3S 18357 0.00000° +18357
153,693 252093 026361 0.00000 0.00000 26361 020157 0.00000 «20157
157,46 «53507 28614 0.00000 0.,00000 e20614 022024 0.00000 « 22024
162.00T %131 %] e J095% ~ 0. qUTTY PR RiRE e J095% XATERS D00 0T0 " <2%06 T
160,154 «56323 «33317 .0.00000 0.00000 «33317 «26234 0.00000 «201 34
170,308 «57732 035716 0.30000 0.00000 «35714 28236 0.00000 028236
174462 Y . 3822% T U.00000 2.00000 <3E522% S30%73 D.0000D +30473
‘175,616 +E0543 40737 ¢0.00000 8.00000 40797 «32400 0.,00000 «32808
162.770 +61356 - «43400 0.00000 0.00000 oh3W00 «335157 0.00000 « 35167
145,327 <6335% X 1rily T.U0T0T V000D TRETTD 37558 D.00GO00 +37568
191,077 o2 «%3665 0.00000 0.00000 «48665 « 403167 0.00000 40167
195.231 66180 «51312 0.00000 0.00000 «51312 2733 0.00000 T e k2793
199,345 87588 +53939 T.00080 " 0.00000 «533379 "o W54 0.00000 45431
203,539 «68 )96 «50584 0.00000 0.00000 «56504 odibl 0.00000 sholbl
2072.693 70604 59233 0.00000 0,00000 «59233 ¢31050 " 0.000900 «51050
SIT BG7 « 11812 01833~ U.U0UUT T 0000 “51333 < 53319 0.00007 < 53919
216,000 «732230 «uk3?8 0.00000 0.00000 «64370 «55790 0.00000 «56790




«00054

2204156 24629 66951 0,00000 67008 59864 0.00000 59864
. - - - . . . 3 ..
228.462 «TTH45 «72005 «01880 0.00000 « 73886 +66220 0.00000 « 66220
232.616 «78353 74619 +03098 0.00000 27717 63867 0.00000 . 69847
236,770 80261 77352 M ELEL) 0.09000 51738 ST3386 0.000007 73866
260.924 81663 «80152 «05460 0.00000 «85612 78113 0.00000 «78113
2645.077 .83077 82632 «06123 0.00000 869555 +82180 0.00000 «82140
T 243.231 < 33455 T 35026 -06300 T.00000 91326 . 85455 T.J000T 85485
253.385 . 85093 «£7068 06460 0,00000 «93548 +83632 0.00000 . 88682
257.539 .87301 J68013 «06630 0,00000 «95443 «915653 0.000060 91653
T 261.693 203703 290107 <06686 L00047 256340 138 <00037 191 a
265.047 .90118 «90858 06656 .00517 55060 +95350 .003856 «96336
270.001 291526 51103 «066b6 «0129% «9%J0k «36337 .0102a 97403
TR74. 158 < t233% = S100% <UELEE L01395 956565 <36337 sUI732 95629
270.300 94302 .90670 +06686 .02500 $.6G0056 « 36737 024k «99239
282.462 W 5750 +90748 «06686 «02769 1.00203 «96707 .03052 «93758
TT285.616 297153 40652 0665686 202796 1.0013% + 35639 <03452 1.00092
290.770 .98566 «€0576 «06656 #02796 1.06058 +96587 # 03452 1.00039
294,924 093374 . $6520 «06666 02796 1.,00001 9558 203452 1.00003
T—295.000  1.t0J00 L5051 <U6E8E k141 1. 00000 <3565%8 SU3%52 1. 00000
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L1MING SPANWTSE LIFY BISTRIBUTLON

L S .

CAMBERED WINS FUAT WING NMABELLE INC .-

Y7872 LIFT FRACTION AV V7872 LIFT FRACTEON AT v/8/2 T LIFT FRACTION AT y/872
t.100000 +118895 01677t 0.000080
£625000 2137226 1029747 £6C2293
NI .033036 . 030637 .009991
+07500¢C .040328 .032113 .036798
2130063 2046937 203276% $022372
" .1250C0 «540653 L032740 .027658
" e15CC00 +040238 2032604 32319
2175202 4939397 ,032183 4635336
“a206CCE 2238733 .031302 L637479
$225063 2037942 «03153) .£37375
s e250082 1037123 2931046 . 2£373CS
Te2750¢C8 2736391 ., 030763 S o044369
2350002 2135613 «030192 .041821,
—a325¢C1 2036543 4029403 +h 48367
0350668 2633447 «029401 .056278
«375260 2332323 «(28725 «£58179
e 000 0s 2131226 028302 .£5335%
«425€0) .029372 .C27310 055388
430002 JG28311 .026893 +043762
Q476808 2321176 4026351 $06230%
v53029° WP 26584 .025593 037770
.525¢02 £325285 625172 «035559
4556051 2023635 1624397 4035063
.575032 L022161 .023325 633203
.63000C £226625 0236638 «030351
0625005 £319127 J022728 1027626
.650708 L1779 022375 L026129
«67590¢ «015461 .021333 «020133
75030 015254 2021242 4015533
.725000 .016233 .C2G773 - L01179%
L750C3¢0 $G13409 2020563 .0G8178
2+ 775068 401259¢ 6200620 4002312
.3c0000 .011327 .020202 -.000C00
«82505¢C «511208 .019631 0.000000
850000 _ - £01637¢ ££18763 0.0500040
«875000 . G10111 .01803) 0.600500
+92000¢ .CC934Y 016377 0.0C0000
292565C $ 308044 4015633 0.000000
«350000 L096594 613751 0.€00000
.975c0C. «624785 «011289 0.600200

1.03c€0% ££01308 L003772

END OF DAFA ®e2s570P

0.600600

PROGRAM CONTRAOL CARD

~~=~=TOTAL ELAPSED TIMEy CP3s 122,003 ===-

SKFR .
ENTER INPTS=-=TAPE INPUTS
EXIT _INPYS

ENTER GENY158--~GEDMETRY INTERFACZ 4ITH PROSRAM TIAL5AA
SKIN FRICTION CALCULATIONS M22.,7, 4250000 FT
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6S1

SKIN FRICTION CALCULATIONS M32.7, 4=60000 FT

NUMBER DF MACH-ALTITUDE COMBINATIONS = . 4 NUY3SR OF MACH-REYNOLOS COMIINATIINS = <=0
NMAF= A NHAFOR= 33 NFUSO3s 19 NPQOs 2 ] ] s L]
= -2 i J2s g J3z 1 Jus =@ J5: 1
NCANz % NJ. OF EXTRA PARTSz <0 TOTAL NACELLE OVERLAP AREA= ~0,0000C RZIFERENCE AREA® 9898.00000
MACH NO, ALTITUREZ1000 TEMPERATURE OEVIATION SCALE FACTIOR
1, 2.7¢ 60,000 : 6,300C0 1.00000
— L{AVH PFJS
1 g.00000 0.00000
2. 16.67000 17.18460
3 31.33000 .28, 83060 N
Y 56.0C000 33,44260
5 66.67CCC 38.3u600
[y 83,332L00 33.73130
7 100.0CC0C 38,80040
8 216,670CC 356,23380.
9; 133,33084 35, 32453 .
10" 15¢.CCCCC 36.65980
11 166.6€330 36.65380
12, 183,33000 36,43710
13 23¢.0CC90 35.80180
16 216.676C0 34.35928
15 233,33000 34.59748
‘16 250.0C000 27422300
17 266,670C0 22.353130
A8 . . 283,30000 10.02650
9. . 29%.cC00C 0.00300
- NING PLANFORM
X v z CHORD LENGTH
1 76,59CC0 s 7570C 0,00000 166,83000
2 43.17400 . 65.62500 0,.,00000 160413300
3 93.16500 9.351000 6.00600¢ 1649,79009
Y 116,9¢6CCE 16, 3331¢C 6,00008 125.35000
5" 166,98000 . 31,25300 90.0CC00 77.29500
6 225.81000 7.56400 0.00000 32.68100
O S 225,81000 47,54L590 0.000380 32,68100
[] 258.21000 66.25000 0.00C08 L5933
. WING AIRFOIL AY SIOE OF FUSELAGE
X/S 74
1 0.00 00000
2 2.50 .570C
3 5400 7140
[ 10,0¢ 28720
5 20.02 1.050C
LY 3c.00 141450
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4 50,610 1.2000
[} 50.00 1.2300
9 50.C¢ 1.2490

10 I0.£0 1.1706
11 80.00 +9370
12 IC.CC «54h0
13 100,00 £.0000

THE NO. OF WING PARTITIINS IS 53

NACELLE GEOMEFRY 1
X W21J5$ PERIMEVER
1 c.0600 2.8650 18.0013
2 2.0080 2.9830 18,7427
3 15,4720 3.6330 22,8268
. 21.5250 3.7700 23,6876
s 28.C170 3.6560 22,9588
6 32,0570 33,4200 21,4885
7 35.C450 3.4200 21,4885
NAZELLE GEOMEIRY 2
x RAD1YS PERIMETER
1 _0.C600 2.8650 18,0013
2 2.0080 2.983¢C 18, 7427
3 15.4700 3.633¢C 22.8268
s 21.,%25¢ J.27¢0¢C 23,6876
5 26,0370 3.6540 22,95A8
6 32.6570 3.4200 21,4885
V4 35, C0CC 3.62¢C¢ 21,4885
INPUT DATA FOR CANARD &
ROOT AIRFOIL
262.60CCQ 2.00000 ~14.,00000 25.00600
IIP AJRFOYL —
277.00CC3 11.00000 -14,00000 9,00000
_2/C SQ0R0INATES FOI CAYARD 4
PERCSNT CH0R0 L
1 g.GcC00 0.00000
2 50,£0000 1,50000
3 1CC.000C0 0.00000

NO EXTRA PARTS




DRAG COEFFICIENT CALCULATIONS

MACH NO.= 2.70000 ALTITUDE= 60000.00000
TEMPERATURE VARIATIINz 0.003C0 INPUT SCALE= 1.00000
SHET 0sQ ]
FUSELAGE 7833.73501% 8.037180 A 000812
HING 18157,073126 £22:031565 $002232
NACELLES 3(51.232786 ) 40256190 «000430
FIN t.Coccoo 0.00CG00 0.000000
CANARD 622.€00068 2951778 2000096
ToTaL 29654.100920 35.336713 «003570
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FAR-FIELD WAVE JRMG

OPTIATZATION RASED ON MAX, AREA

- FUSELAGE 't ARFA DISTRIBUTIQN (D/Q = 5.38631)
2 R s N X z R 3
) 0.0000 10.0000 8.0000 0.0000 50  147.5000 -2.8260 5.8286 103.1§:9
3 ; - .
2 5.9000 9,4858  1.3012 5, 3135 52 153,4000 =3.3380 5,84(8 107.1755
3 8.3500 9.2362 1.7677 9.5952 53 156.3500 -3.5965 S.8420 107.2198
4 2 g -3,855 3 7
5 14,7500 8.7170 2.5132 19.8427 55 162.2500 “w.1135 5,839%  107.1370
® 17.723¢¢ 8.460% 2.8430 25,4930 56  165.2000 -4, 3721 5.8373  107.0661
7 20,6500 8,2:36 3.1592 31,3552 37 168,150 -6.625% 5.8350 _"106.9627
s  23.500¢ 7.9468 3.4490 37,3701 58 171,100) ~%.8729 5.8323  306.880%
9 26.5560 7.63%1. 3,720 43,4837 59 . 174,0500 -5.1206 5.8238  106.7736
19 29,30€¢C 7.4333 3.3765 49,5273 50 177.0C03 -5,3684 5.8254__ 106.56106
11 32,4500 7.1766 % 2113 55, 7162 51 179,95G) ~5.6161 5,3190  406,3783
12 35.4C00 6.9187 w4277 61,5302 52 182.9000 -5.8539 5,8102 106.0565
13 3#.3590 6.6AG3 4.5278 67,2818 63 __ 185,8500 -6.1268 5.7986__ 105.6119
14 w1 3CC0 609020 %.53161 72.8675 6 188,8000 ~6.3922 5.7828  165.0556
15 44,2500 5.1436 e 3967 78,3745 85  191,7500. =6.6576 5.7566  10%.3959
14 ©7,290¢ 5,8852 5,1656 83,8271 66 _ 194,700) -6.9231 5.7435 __ 103.5333
17 5C.1500 5.62h8 5.3309 89,2804 57 197.656) ~7.1885 S.7146  102.7662
18 53,1000 5.3666 Se4961 94,8280 68 206.6000 ~7.4522 5.6323  101.7963
19 Se.(5CC 5,10€5 5,6497 _ 10€,2791 53 203,550 -7.7588 5.6520 _130,7150
20 59,6000 4. BUGY 5.7949  105,4964 70 206.5000  =7.9654 5.6279 93,5068
21 €1,95CC 4.5862 $.9270 110.3623 71 209.4500 -8.2220 5.589% 98,1469
22 64,9006 4,3261 6.0431  114.7272 12 212,4000 -8.4786 545455 95,6135
23 ®7.8560 4, CERD 5.1362  118,2310 73 215,3560  -8.7352 5.4352 94,3537 -
24 7C.800¢ 3.8132 5,208  120,3510 e 218,300) -8,9870 5.4357 92,8262
_25 73,7500 3,5540 5,2567  122,3836 75 221,2500 -9.2349 5.3559 90,4592 _
26 76.7000 3.30%1 62967 12444737 76 226.2G03 <9.4828 5,29(8 87,9427
27 79,6500 3.0491 5.3198  125.4758 17 227.1500 -9.7307 5,2082 85.2159
28 82,60CC 2,7534 56,3322 125,9661 78 23¢.166) -3.9786 5.,1192 82,3284
29 85,5500 2,5363 53,3295  125,9533 79 233,0530 =1G.2265 5, (24t 73,2349
3¢ 88,5000 2.2803 3,314 125,2531 80  236.0000 ~10.4822 8.9227 76.1302
245 4,28 8,9500 _ =10.7388 4,814)  72.8285
32 94 ,6C00 1.767 6.2569 122,99:9 82 241,9060 =10.3954 4,693 63,3811
33 97,35C6 1.5105 6.2170  121,4265 83 244,8500 ~11,2520 4,5757 65,7767
_3n _ 10€,36CG 142544 5,4701  119,6001 B4 247,800)  =-11.5086 bolb13 61,9839
35 113,2500 1,0332 ~ 5.1158  117.50%3 85 25047563  -13+7675 %2343 57.9349
36 166,2000 «7519 5.0577 115,2818 86  253,7000 ~12.3329 4,1296 53,5767
37 1c9,.i5¢0¢ L5606 5.3984 _ 113,0362 87 256.651) _ =-12,2984 3,951¢ 43,0426
3% 112,460 .2493 5.9406  110.6720 88  259,6003 <~12.5638 3.,75492 Wie, 3360
39 115,.05C¢C -.0020 5.3879  108.9101 89  262.550) =12.8293 3.653% 39,676k
: =423 3 4 65, ~13.0947 3,333% 34.9073
1 120.3500 ~.5161 5.,8206  106.4343 91 268,45G)  ~-13.3438 3.0337 . 30.0687
82 123.30C0 .  -.77%5 5.6620 105,7567 92 271,600 ~-13,5982 . 2,08340 25,2311
43 12€,85€0 -1,0323 5.7897_ 1(5,3073 93 27,3500 __ =13.8465 2,5554 20,5181
W4 129.8000 -1.2906  $.7827 105.0528 94 277,3000. -14.0949 2.2575 16,0117
&5 132.7500 “1.5492  © 5,7809  1Gk. 9872 35 280.2500  ~14.3432 1,94L3 11.8279
46 135,700C _ =1,8047 3,7854 __ 10€.1525 96 __ 283,200) _ =14,5916 1.6071 8.1140
47 138.650¢ ~2.G596 5.7963  105.64762 37 286.150)  <-14.38679 1.2762 5.1167
48 161.600C -2.3144 5.8653  105.8767 98 ~15.1453 +9320 2.7287
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€91

5 ~2:56 837 - 022 14 9693
50 147.5000 *2,8200 5.8286 10647139 . 166 295.0008 «15.706¢ [IXTIL] 9.0808
EXIT START:
__ENTER FUSFIT !
EXIV FUSFIV
ENTER SLOPE
o EXTT_SLOPE
ENTER XMAT
EXIT XMAT
ENTER_ADIST
EXIT ADISY
ENTER 0YT
FAR-FIFLD WAYE JRAG  OPTIMIZATION BASED QN MAX, AREA 2
CASE NO. 1
MACH = 2.27C0 NX = 80 NMIHETA = 36
S(() COMPONENT BUILDUP AT THETA = -90.00C
S$(8) ,CAPTURE = «0000 S{P) 4CAPTURE = 103.1476
X $¢8) Seoaw) sStsupP) S(BUWAF) S(BuPF2)
25.€739 C.CG0C CsGOGO 0.0000 0.6000 0.0030
30,0324 11.0592 12.6592 11,0592 13.0592 11,0532
36,9849 25,9473 25,9973 25,9873 25,9373 25.9873
33.9374% 4243793 42,3793 42.3793 42,3793 42,3733
L4,8899 €8,9684 5849684 58,9684 . 58,9364 58,9630 .
b3, A6204 75,3376 75,3376 75,3376 75.3376 75,3376
€4.7949 91,6512 91,6512 91.6512 91,6512 91.6512
53,7474 1074340 167.6040 167.4060 107.4040 107.40%0
£4,6399 121.3539 121.35A0 121.3580 121,358¢C 121,3540
63,8524 132.89:5 132.8915 132,9915 132, 8315 132.8915
T4, 6049 162.2923 142.2923 14,2,2923 142,2323 142,2923
73.557% 143.6250 251,167 151.167% 151.157% 151,167
. 84,5099 156.8515 161.8952 161.68952 161,8352 161.8932
89,6624 1€7.777¢ 172.6803 172,6803 172,633 172.6813
94, 41°¢ . 1%58.2329 182,3309 182,3369 182,3309 182,3339
99,3675 156.7219 131.0438 191.6438 191.04%38 191.0438
104,3200 159.6842 198.86156 198,8616 199,8516 198.8616
209.272% 150.9659 206.5285 206,5285 206,5285 266.52%5
116,225¢ 147,735 216,2625 214,2626 214,2526 214.2626
119,1775 164.8576 222,4063 222.4065 222,4065 222.4(55
126.130¢ T 142.4728 230.7178 230.7478 - 230.7178 230.7178
123.0825 160.8538 24L.1268 260, 1268 . 26C,1268 240,1268
136,035¢C 160.1078 250,1360 250.1360 25,1360 250.1350
138,9875 139.3615 260.5C25 260,5026 < 260,526 260.5C26
163, 94CC 146.0853 270.4176 . 270.4176 270,175 270.%170
168,992% 160.,2215 279.9327 279.9327 279.,9327 279,.,9327
153, 8450 14C,0h30 288,6933" 248,6939 288,6339 248.64939
p 153,737¢ 133,7173 236.76480 296, 7680 296, 7580 296.76%90
163,75C¢C 139.11aC 303.5730 303.,573¢8 : 303.5730 . 303.5730
168,702% 13%,2962 30943403 309.3469 309,369 309,3459
173.,A55¢ 137.163¢C 313.0520 313,0520 313,0520 313.0520
178,627€ 135.1738 314,6220 . 3164.621C 314,6210 31446210
183, 5604 312.8232

132,0714 3312,8232 312,8232 312,8232
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188.5126 127,.5666 307.1600 307.4600 307.1500 307.1600
193.0651 122.1921 298,177 298.83802 298,8302 298.8802
47 : 89, 289,010 83.8
2€3.37C2 109,5624 268,7550 281.8752 281,8752 281.8732
208.3226 101.3677 267.C69% 273.7096 273.7396 273.7C36
213.2751 93,2723 _22G,5614 262,0471 262,037 262.0378
218.2276 83.6104 189.3056 243.90617 243.9417 243,947
223.8%1 72,6842 158.3252 217.8203 217.8203 217.8213

_279.132¢8 €1,0979 127,953% 188,0261 183,C2u1 188.1951
233.0851 43,1279 39,5808 155.29%9 155.2363 157.0530
233.2176 34,5013 74,6053 124.7390 124,.7390 123.7272
262,3901 21.52137 53,8072 160.€566 1¢€,0566 167.0232
24 7.9426 10,4035 36.6984 80,5328 85,5321 83,7314
252,89¢%1 2.2911 23,3737 67,2676 67,2276 67.2076
25758476 =, 03¢ 15,8392 59,6729 5926229 53,6729
262.80C1 - G330 9.0729 52.9L57 52,9657 52,9057
267.7527 ~.0G90 2.7703 66,6040 06,6040 46.6C40

272.2C52  _  -.L00  -,CC00 43,8337 43,8330 43,8337

FAR-FIELD WAVE JRAG _ OPYIMIZATION OASED QN MAX, AREA 2
CASE NJ, 1
MAGH = 2.70L NX = S0 NIHEYA = 36
S(X) COMPONENT BJILDUP AT THETA =  0.000
S{3) ,CAPTJRE = 200600 S(P) 4CAPTURE = 103,1476
X 5¢9) S{3u) S(8WP) S (BHPF) _S(ANPF3)
.008C0 d.06C0 0.0006 0.,0000 0.0000 8.,0000
8.77%2 11,3791 11,3791 11,3791 11,3791 11.3732
17,552 28.0948 28,0948 28,0968 28.£348 28,0948
2643245 %5.1601 46.1501 46,1601 4601601 46.16)1
35.18067 £3.9203 63,9263 63,9203 63.9203 63,9203
43,8809 01,1552 81,2552 81,1552 81,1552 81,1552
52.657% CIATE 37,0651 97,0451 97.C%51 97,0451
61,4313 103.9154 103,915¢6 169,3154 169,915% 109.9134%
_19%.209% 119,2583 126.0138% 126.0384 126.0336 326,033
78.985€ 126.4676 151.,1320 151.1320 151.132¢ 151,1320
87.7618 125.3983 173.2611 173.26112 173,2511 173.2611
_96,518C 122,9479 135,074y _195,074% 195,074% 195.074%
105, 3142 119.5517 217.8486 217.8486 217.8486 217.8435
11440906 11%.C36% 229.2987 229,2987 229,287 229.2937
6 2 ; 2¢
131.6427 108,6764 231.7380 231.7380 231.7380 231.73%0
140, 4L1A9 103.5425 228.6657 231.2640 231.2560 231.2600

149.1951 19,9440 223,8450 233.04a28 233.6828 233.0828
157.9713 103.3736 217.7540 232,5753 232, 5753 232,5733
66,7475 113,35C% 21C.5487 225,7596 225.7596 225.7536
175,5237 . __ 103,718 262,9756 219,9928 219,9328 219,9928




184.2938 1C7.758% 138.7342 217.3460 217.3460 217.3450
193.0768 106.0109 186.4917 212.9446 212.9446 212.9646
201.8522 13,1646 127,97¢CT 203.3819 263,3819 203,3819
210,6284 98,861k 169.1616 191.6257 ° 191,6257 191.6257
219.6046 93,6833 159.5283 181, 4452 181.4452 181,4432
209,184 85,7537 169.7645 171.6813 171.6313 171:6813
36,9569 76,7852 136.919¢% 160, 8362 1608362 160.8352
®u5.7331 €6.2492 124.577% 146,6942 166.6342 164636942
254,5003 _£y,1822 166,635 130,5843 13,5343 131.6335_
"263.2855 %0.6162 85,0542 116.2182 116.2162 118.9636
272.5617 26.1776 6441655 100.9078 106.9378 102.1153
29,8379 12.568¢ 85,,b70 81,9173 81,9173 83,3601
289,6140 2.7715 30,4645 65.0100 65.0100 66.7325
293,39¢2 . -Jtcoc 23.3220 59,4772 SY. 4772 60,4875
— 3L7.1084 =, 0GC3 19,4181 62,5498 H52s5438 62:.9773
315.962¢ - 050C 16,0406 64,1671 bhe 1571 64,1671
324,7188 ~.00C0 13,2528 60,9072 60,9172 60,9072
3313, 636¢ = 608 10,8888 55,9833 56,9433 55,9833
32,2711 -. 0003 8.7568 52,5905 52,5355 52,5915
351.0673 -.0080 6.7430 50.5767 50,5767 50,5757
359,821% -, 6088 5,4913 89,3250 «9,3250 43,3250
368,5997 -, 0090 49,6909 48,5246 4B, 5246 " 48,5246
377.3759 -.0000 46172 47.8509 47,8509 47,8539
335,1521 =, 0C20 3.3997 w7.2334 47,2334 47.233%
394,9282 -.L00% 2.8337 46,6674 46,6574 46,6674
433,704 -.0c00 2.3192 46,1523 46,1529 46,1529
412,480€ -.000C 1,8563 45,6900 45,6300 45,6913
421.2568 -.0C30 1.4b4A 45,2785 454 2785 45,2735
$33.0330 -. 6060 . 7862 44,6179 44,6179 44,6179
438,892 =, 0£20 =.0000 43,8337 43,8337 43,8312
JINYERNAL RESTPAINT PQINTS {XI®)
SNs 0.0000 S8t  #3,8337 - ELL= 38,8092
XF SF
175.5237 252.4718
298.3902 58.8910
3073668 57.2945
315.9426 55,7961
326.7188 53.3598
333,4950 50.805¢
Ju2.271¢ 48.5796
351,473 747230
353,5235 46,8593
369.5937 46,2921
377.3759 45,7388
386G,1521 45,3910
394.9282 4540197
“83. 7000 4l 7157
812,4406 4y, 4611
w?1.2558 44,2408,
43C.033¢C 44,0327
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FAR-FIELOD WAVE ORAG

OPTIMIZATION BASED ON MAX, AREA 2
CASE NO. 1
MACHA = 2.700 NX_= 50° NIHETA = 36
S3AR(X®) AVERAGE EQUIVALENT 300V
xe SBAR(3) SBAR(BH) SBAR(BWP) SSAR(BHPF) SBAR(BWPFC) SBAR(RESTRAINED) DELTA S3AR
04000 0.£00¢ 2.0000 0.0000 0.0000 0.0000 6.0000 6.2000
B.2282 12.101% 12,0010 12.0009 12,0009 12,0009 S5.0076 =6,3933
17.5524 29,2052 27.2069 29,2648 29.2C48 23,2068 15.0095 “14.1983
2€.3235 47.6364 47.5957 47.5957 47.6957 ©7.6357 27.0350 20,5607
35,4367 65,8324 63,8913 65,8943 65,8913 65,8913 %0,7780 =25.1133
©3.85%09 83,5020 83,5387 83.5387 83.5337 83,5337 55.7514% -27.7573
52.6571 95,5132 9343194 93,519% 99.5194 99,5194 T1.7047 27,8177
~Hla4 333 1122,4259 112,563 112445862 112.,46562 112,4562 88,2559 =26,2003 __
70.2C€35 121.799% 125.6941 125,6940 125.6940 125.6340 105.1969 204971
78.9958% 127.€706 160.9671 140.9070 140.,9070 . 160.9070 122.2943 ~18,5087
AT.7514 128,1202 156,282 15542820 156.282¢C 156,2820 139,3457 16,3362
96.53%0 125, 73414 171.718¢ 17t.7178 171.7178 171.7178 156.,1235 -15,56863
105.3142 121.5899 187.1709 187.1706 187.1706 187.1706 172.4383 14,7322
114.070% 117.1367 201.6514 201.0503 201,3503 188,0538 -12,3965
122.3666 113.5483 213.1301 213.1307 213,1307 202.7632 -10.3875
131.6427 111.7088 223.9191 223,9016 223.9016 223.9016 216,2508 *7.5598
14C,4189 111,415 233,2742 233,7312 233.7312 233.7312 228.2854 ~5.4458
163.1951 115.7403 24242363 242.5294 262.529% 242.5294 238.4930 %, 0306
157.9713 112.0871 264,5413 263.4263 249,4263 243,4263 266, L4804 «“2.3173
166, TLTE 112,053% 245.4188 252,396 252.4336 252,4396 251,5028 ~e3368
178,5237 111.,5325% 2643,.3122 252,4719 - 2%2.4719 252.4718 252.4718: -,0000
186.2998 11€. 4496 233.6465 250,823 250.8213 250.8213 247.2430 =3.578%
192.06750 108.6586 223,360 266.5213 246.5213 266,5212 238,002¢6 -8.518)
2C1.8522 105, 7592 217.5885 233.0028 238.0C28 238,0028 226,0156 11,9872
21C.6296 101.2715 202.4647 224.8619 226,8619 224,8518 211.9916 12,8701
219,4C46 95,2313 184,3675 208.6989 208.6989 208,.6988 196.4576 12,2413
220.1908 | 87.739% 16%.4936 190,7393 199.7393 130.7387 179.8525 10,8862
236.95€9 78.6728 163.9183 172.6070 172.4C070 172.4085 162.5702 -9,35383
265,7331 £7,9938 122,5846 153,4990 153,4990 153,4767 1464,9852 -8,4915
254.5093 5E,7131 106.1112 134,2557? 134,2557 134, 6494 127.4725 “7.1769
26%.2355 41.9052 78,1147 115.7791 115.7791 17,7742 110.4238 “7.3414
212,061 2720313 55,8421 97,1633 97,1638 106,Q146 34,3678 =5,707%
28C.8179 13,0805 37.5326 79.7675 78.7675 81,1580 79.65628 *1.5052
289.6340 2.9552 23,0039 64,4551 b 4551 55,8862 67.2932 1.4130
238,31902 -, ccce 15.1347 58,3262 58,3262 58,8710 58,8910 -,3010
367.1650 e CCSC 13.663¢C 57.1655 57.1655 57,2945 57.2345 «.0000
315,9426 -.C000 10.3324 55,R025 55,8025 55,7961 55,7961 -.30130
326,7188 -.[G0¢ 9,1526 53,3592 53,3532 53,3598 53,3538 -40030
333.695¢ “oCCEC $.4335 50.8053 . 50,8053 5¢.805¢C 50,8050 -.0010
32.2711 -.C0C0 $.0437 48,8796 48,8796 48,8796 48.8736 ~0000
351.0473 =,00C0 3.8881 47.7230 47,7230 87,7230 7.7230 ~,L0C0
359,8235 -.C0C0 3,360 45,8633 46.6693 46,6693 46,8693 -.3000
368.5997 «s00C0 " 2.4484 45,2821 46,2824 46,2821 46,2821 -.0038
JI7.3259 =sGC0 1,9551 85,2868 45,7888 45,7888 45,7888 =.0030___
3862152 (050 1.5473 45,3810 45,3810 45,3810 45,3810 =.0000
36,9282 -.£500 1.1860 45,0198 45.0198 45,0197 45,0137 .3000
603, 7006 - 050G 20820 L4, 7157 L 44,7157 b, 7157 L4, 7157 -,0000
12,4896 BT 5274 bh, 4681 hiy, 4611 Gh, 4611 Li. bbbl -.00)0
421.2568 -.0000. AN} 41 44,2408 44,2408 Lo, 2608 -, 0020

bhe2408




LIl

219.4C46

79.7363 -

530,033 M 4 g 4,032 W, 0327 ‘a%,0327 o -,0000
§38,3C92 - 0000 -.0000 3.8337 %3.8337 3.8337 ©3.8337 G.0000
FAR-FIELD WAYE JRAG  OPYIMIZATION BASED ON MAX. AREA
CASE NO. i -
MAGH s 2,708 NX = S0 NTAEYA = 36
OPTIMUM FUSELAGE AREA OISTRIBUTION WITH RESTRAINTS AT
X 175.5237
N X F3 R S N X 2 R 3
[ -.0000 10,0000 9.0000 0.0000 25  219.4065 «9,0798 5.0373 79,7363
1 8.7762 9.2366 9587 2.8876 26 220.1808 ~9,8173 4.8316 73,3382
2 17,5524 8,.4732 31,8725 11,0167 27 236,9563  =10,5655 4.5569 65,2363
3 2643205 7.709% 2.6680 22.3621 28 245,733t -11.3289 4.2284 56.1695
“ 35.1C47 649445 3.380% 35.8997 23 254,5033  -12.1058 3.7948 45.17014
s 43.8809 6.1759 3.9867 %9,9318 30 263.2855  =12.8955 3.1489 31.1502
6 $2.6571 5.4057 %.5837 66.1736 31 272.0617 =-13.6539 2.4235 18,4517
r 51,4333 %6318 P 5,2120 65,3410 32 280.8373 -14.3927 1.762% 3.5385
[ 70.239% 3, 8661 5.6412 . 99,3761 33 289,614)  <15.1936 1.0986 3.7917
.9 78.2356 3.1055 5.8274 406, 6859 36 298.3902 =15.7000 -, 0000 -,0000
10 07.7618 2.3445 $.877%  108.5116 35  307.1666 -15.7000 ~e0000 -.0300
11 36,5340 1,631 53,8157  106.2346 36 315,3425  =15.7000 -, 0000 -,0000
12 165.3142 .8273 5.5763  101,2250 37 324.7188 =15.700C - 0000 -.0000
13 114,09CH «£797 5.5428 96,5182 33 333.4952 -15.700C -00000 -.0000
1 _122,93%6 6330 5.5157 95,5789 39 342,2711  =15.700¢ -.0000 -.0000
15 131.6427 “1.4521 5.5663 97.3376 40  35L.0473  =15.7000 - G000 ~.0000
16 16l 4149 -2,212¢4 5.6493  100.2635 W1 359,8235 ~-15.7000 -, 0000 -,0000
L9,195 - 722 2,891 w2 368,5937 __ -15,7008 -, 0000 -,0000
18 157,373 «3.7386 S.7602 104.2373 43 377.3753 ~15.7000 =+0030 =.0000
19  1€6.7475 ~6.5C48 5.8104 106.0607 b  386.1521 =15.7000 -, 0000 -.0000
20 17,5237 =5, 2644 5,8278  106,6337 5 394.9282  ~315.7C00 .0000 .0000
21 1AL,239% -5.,98%6 5,7659 102,2827 6  W03.7C4e  -15,700C -,6000 -, 0000
22 133.0760 -6.7770 545149 95,5471 W7  412.4805 ~15.7000 ~.0000 -.0000
3 2018 ~2,56¢ 333 . 3635 : 8 421.2563 _ =15.7000 ~-.6000 -,0000
26 210.6284 -8.3245 5.1920 84,6868 9  43C.533)  -15.7000 ~.0000 -.0000
25 -9,079% 5.0379 50 438,8092 - =-15,7000 0.0030 0.0000
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FAR-FIELD WAVE ORAG  QPTEIMIZATION BASED ON MAX, AREA 2
CASE NO. 1
MACH = _2.700 NX = 50 NIHSIA = 36

0/Q ASSICIATED

WITH VARIOUS VALJES )F THETA

N THETA n/Q
0 -90,000 32.42244%
1 -85.000 32.43852
2 -80.000 29.06960
3 =25.660 32,2158Q0
4 -7¢.000 39.14779
5 «65.030 40.816831 .
6 «60.090 31,69613
7 -565,00C 24.76395
[ -50.0C0 21.32500
9 -45.030 18,26720
16 -40.000 16,59317
11 «35,000. 14,70569
12 =30,00¢ 13.65178
13 -25,000 12. 47812 -
16 ~20.060 12.00596
15 =15,000 311+66950
16 «10.6GC 11.,46378
AT ~5,060 11,16181
18 ¢.000 10.75983
19 5,060 10.84299
20 10.008 10,43451
21 15,660 9,25607
22 20,000 8.65404
23 25.000 8.42336
2 30,600 7.86630
25 35.000 7.60974
26 40,000 7.68032
27 45,000 8,20368
28 50.60C 9,06418
29 55.000 9,7L318
. 30 60,600 9,23257
31 65,000 9.07653
32 70,000 10.07143
33 75.000 10.01783
34 30.000 12. 48336
35 85.LG0 15.68759
36 90,000 25. 03472
MING VOLUME CHECK ENTIRE AIRCRAFT DRAG OF TRANSFERRED AREA DISTRIBUTIONS
EXACT vOLUMSI ' m 17856,356813 0/a - = 16,00542 OPTIMUY €Q. BOOY CON®=. 5.87029430E-06%
EQUIVALENT 300Y VOLJME =  17854,82340 cou » 1,617034483-03 AVERAGE EQ. BODY SON®= 8,2902725692-0%
QPY, COH®s 1,475036643-03 POTENTIAL COA® CHANGE: «1,4219978395-04
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NEAR FIELD WAVE DRAG

BACH NC,= 2.T700CC NON= &0 NOPCTs JOYMAXs 20 RATIO= &.15383
PLANFORM NREAXPOINIS
X Y c4I%0 XLE X1 Y
1 76.5900 0.L000 166.8300 [ 76.5900 243.420Q 0.0000
2 26,5900 8,7320 165.8300 1 16.590 563
3 83.154C 6,6250 160.1330 2 7645900 263,4200 3.3125
. 93,1650 9.710¢C 143, 73CC 3 77.32884 243.3993 4.9583
s 115,360 16,3330 125.35€0 &L 83,1040 23,2370 6. 6250
® 163.93C6 31,2500 77.2350 5 88,8799 343.0751 8,2913
? 225.8101 L7.5640 32.681¢ 6 94,6559 242.9146 9.9375
8__ 225,816 w7, 5650 32,6910 T 160,4320 242.7580 11,5337 _
9 258, 21C¢C 6€.2500 14, 9350 ] 106.2081 242.6114 13,2500
.9 111.9863 2424449 14,9062
10 117.7663 242.3710 16,5525
11 123.5362 22,8112 18,2187
12 129.3120 243,2515 19.8750
13 135,0878 243.5917 24,5312
14 140.8637 24%%,1320 23.1875
15 146.6395 244,5722 2448438
16 152.4153 25,0124 26,5000
17 158.1912 245.4527 26.1562
18 163.967¢C 245.8929 29.8125
19 153.7630 266.6390 31,4687
20 175.5196 247.6807 33.1250
21 181.2962 248,9225 34,7312
22 187,0729 23),1542 36,4375
23 192,8495 251.4(59 38,0937
24 198.6262 252.6477 39,7500
25 204,4028 253.8894 41,4063
26 210.1795 255.1311 43,0625
27 215,9561 256,3728 44,7187
28 221,73¢8 237.6146 46,3750
29 226.,6523 258.8592 48,0312
30 229.52114 250.4134 49,6875
33 232,3300 251,3625 51,3637 _
32 235.2589 252,6217 53,6000
33 238.1278 223.8759 54,6362
34 240,9967 265,1300 56, 3125
35 243.8656 25b.3842 $7.958%
36 24647345 257.6383 59,6250
ir 249,6033 268.8925 51,2612
38 252.,4722 270.1467 62.9375
39 255.34112 271.4008 64,5937
40 258,21C0 272.6550 66.2500
WING-BODY INTERSECTION
CHORD X Y 4 I -
P 76.600461 44760000 -3,336402 0.000000
2.50 80.770943 4,760000 -2.986316 1,931739
5,00 8h,9061420 4,760C000 =-2,748377 29382173
13.00 93,242386 %.760000 ~2.628692 2.923328
20.00 109.954310 4.760000 ~2,606061 3.503204
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38,0 126,646235 $:7600600 ~2,715941 3,820161

46,00 1643.328159 b, 7600C0 -2,788028 4.003662
56.00 1650.010C84% 4750000 =2.765999 4.10375)3
— 62,00 176,592008  4,760000  -2,657363 _ _  &6.167145
7G.00 193.373933 &.7500%0 ~2.38612¢ 3.903570
a0.c0 210.055857 47606000 - =1.985€C3 3.125193
? - 2
106.00 2643.4139796 %.7606000 ~.620226 0.000000
NACELLE GEOMETRY

ORIGIK (x,Y, 2} X RADIJ3 AREA

213.620C0 15.33060 =5.80000 0.00000 2485500 ) 25.78596

2.0C80C 2.953006 27.954856

15,47000 3,63390 41,66500

21.52500 3. 77000 bb.65123

28,01700 3.65400 kle94375

32.06700 3.42000 36, 74561

35.04006 - 3,42GC6 36.T0341

IRIGIN (x.Y,2y X R4DIUS AREA

215%.67000 31.25000 -%.90000 0.00000 2.85500 25.78595

H 2,06800 2,98300 27.95485-

15,47000 3,63300 Ll.46500

21.52500 3.77000 b4.65125

23.01798 3.63%00 41.96373

J2.06700 © 3.42000 36.T4301

35.04C00 3.62300 : 36.T0306L
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— BJOYANCY FIFLD OF BODY ON MAGELLZS
NACELLE(S) AT vy= 16.33000

NEAR-FIELD PRESSURE SIINATURE
1 S40CK WAVES

=  39,588462 CPy= 0.000000 Cp2s 2030315
X: cPy ceP2
39,588352 2.q868049¢ 2030315
L3,341083 «C27188%
50.127324 »022016
564200167 _ 2018763
62, 741337 2014850
58, 803991 .012385
7%,263233 2C11448
73.75752% 2610410
'86.528565 2006857
94,143385 .0016842
19t.736107 ) -.002798
108,871673 =.605862
115. 163625 =. 009143
123,136136 -, 011303
124,3565965 ~a011720
136,329681 : -~ =40612953
“141,733655 -, 011923
146, 332078 008484
155.954821 ~. 065185
155.980355 =.003G57
161.163171 -¢001353
165256341 - . 2000366
172.073526 i . 006422
178,278771 -.,006331
184. 440365 2.'600939
19C. 467513 ; =, t01223
196, 371297 -.601219
202.316363 . L =+6C1316
2068, 485705 ] -.001861
214,64L55% y T elGC2322
220,85552% : =, 002962
227.139205 o T = (03485
233,296e27 ~s003759
237, 743918 : = L04635
246. 499121 S T =e 006031

253.22876% _=we07212

NACZLLE(S) AT vs  31,25000

«FIf 2 - E
1 S40CK WAVES o : :
x=  72.238336 CP1=  g.g00000 cP2s +021457
X cPy P2

72.238336 £.060C0C . «021457
74,07802% ' 2020434
Bl.643347 : “e016546 ’
88,217356 014087 -

N
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95, 36762 2011168
101.786263 +039308
1067.367500 «008606
113,032337 200742%
12384349235 2005154
124,724913 «00138%
137.,3812313 -0002103
144.621606 ~s 004406
1520 1517% -,00B8712
153, 711224 -2008435
16h.00t6% 42 -.C088G8
172.856067 =e 009740
171, 462943 -4 0LA%EL
182.530161 -+635376
18h/.60255) -.503897

__ml._s_ﬂ“;ﬁ 85 ‘1@333}__

196,228155 -, 061022
201.061373 «600275
20€, 870373 20€C317
2:13.189A 1% e GLG24Y
219.443035 ~¢0007C6

—225.51330% = 600913
231,0163113 -+000916
237.376583 -«( 00989
243.62975% -,001399
243.,857543 =o 001745
2564150483 -.00215¢

BJOYANCY FIELD OF NACELLES ON BOOY

FJSELAGE AREAS IN WIN3 REGION

X ABOVE MWING BELOW WING
78,26865 93, 74599 25,63999
81,6052 97.00015 28,.99523
86.94162 95.93133 29,3199
8p.277ﬂl 94,74335 29,5C(536
91,61419 93,40572 29,6016%
34.95C58 91,32340 29,60858
98,23636 . 90,29%13 29,5267

101.62335 88.58375 28,1317
104,95973 87,11385 26487659
10%.29512 85,86749 25.76785
111. 632580 84.084582 24.79966
114,95889 Bu. 04878 23.96591
~-113.30527 83, 60109 23, 40222
121. 64166 83,28522 22.91489
126,973C4 83.09932 22,50036
123,314643 83.64322 22.15702
131, 65081 83. 11712 21.868355
134,9872¢ 83.53150 21.96565
__133,32358 B4,£1350 22,02103
141.65337 8%.38783 22.05027
144.99635 8470778 22.05169
163, 33274 84,9755 22,02532
151. 656912 8k, 88047 22,20010
155,G0551 84.75309 22.36152




154, 34189 85,6110 22,50945
161.67828 8k.63534 22.64380
165.01466 84,23527 22. 76578
163,351128 83.99115 23.65301
171.68743 83.5653% 23.29852
175.02382 83.26151 23.50130
_178,36023 82,7775 23,66242
181.63659 82.,21082 23.78555
185.03237 81.,15103 24.37850
183, 35936 79,98160 24,91169
131.7057% 78.7655L 2%,38320
135,0%213 77.32518 25.79175
138,37853 75,84787 26.14038
201, 714693 7T4,27253 26.73232
265.05128 72.50359 27.20008
2R, 38756 70,54376 27,54006
211, 724563 68,9254 27.75127
215.05063 66.12213 27.83656
218, 39692 63.%58A9 27.99709
221.73320 60.65742 28.02545
225.66939 £7.73733 27.92337
223,4(537 54,70638 27469082
231.76235 51.57038 27.35679
235.0787% ©7.78901 27,90603
233.61513 43,83132 28,20C16
261.75151 39.74122 28,23515

NACELLELS) AT Y2 26.33006

NEAR-FIELD PRESSURZ

2 SHOCK WAVIS

SISNATURE

K3 2L7.773591 CcPis 0.000000 -CP2s
Xz 285.922955 CPis ~.019327 cp2s
X 3Pl cP2
247.773531 0.030000 «016929
24R, 453943 «016363
269.909538 015169
251.37402% «043971
232,03721€2 2012792
254.287727 2011656
2554735252 616543
~257.181773 209648
258,627C6) 2608372
260.07135) 2007314
26143304912 206673
261.933280 007331
263, 393652 2006369
265,5C3232 20039¢C2
267,607455 +0C1485
269.703175 ~o 000876
A7L.60330% =.0027€8
273.463613 ~. 04515
275.6260045 =s 006945
277.848329 =+ 0C9429
236.03C046) -el 11773
262.168838 ~¢013988
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285,364090 : 2901865k
285,922355 -.019327 2001573
‘2864430111 «001202
287,625203 £001028
2088.755188 <0866
289.875102 .060724
297,9%3775 +000598
232.033558 .0004393
291.185365 «000414
294,27%588 2000341
295.361162 .00C273

NACFLLE(S) AT Y= 31.25000

NEAR-FIELD PRESSURZ SISNATURE
: 2 _SHOCK_MWAVES

(= 286.538518  CPLl®  0.000000 cP2s <011993
Xz ' 327.350038 " '"cP1s -.013072 cp2s +000798
X P1 _ cP2

286.638513 ‘84000000 +611993

237,71957% «011600

283.,365751 010500

291.007652 «0G961%

232,63056% 2004760

294.206343 ’ ) «0C7924

235,859303 «C071C%
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BUQYANCY FIELD OF NAJELLES OM NACELLE

NACILLE ATV ¥s 16,33000 Tz  <5.80000
_NAGSLLF AFT ENQ AT X= 248,645000

PRESSURE SIGNATVJRE FROM NACELLI AT ¥s -16,33000 Is =3,80000
ce

X

283.133 Jd.00000

PRESSURE SIGNATYRE FROM NACIGLLE AT Y= 31,25000 Zs__=-%,90000

X cpP

245.60% 0.00000

265,699 201893

246.61% «01735

2484020 +01667

243,435 «61535

PRESSURE SIGNATJRE FROM NACELLE AT Y= =31,25000 s =4.30000

X ce

32e.6817 d.000C0
COMPOSITE SIGNATURZ
X ce '
YeC0C 6.006000

245,609 £.6c000

265,639 «01893

245.614 «£1798

268,020 201667

243,435 01535

NACILLE AV ¥s_ 31,25600 s  =4.90000
NACZLLE AFT END AT X= 233.78000

PRESSURE SIGNAVJRE FROM NACELLE AV ¥= 16,33000 Is =5.80000

X co
240,358 0.06000
240,359 201893
241,304 «01793

, 262.770 .01667
244,145 201535
245,600 «01405
247,036 012814
. 2%8,4)5 401158
243,807 +01038
251.298 «00920
232503 2008Q%
253.8041 «006733

3 YRE F = 2 <16 s =3,8
.oX cP
313.567 0.00000

PRESSURE SIGNATURE FROM NACELLZ AT ¥= =31,25000 s =%.90000
iR cp .

351,446 2200020

CONPOSITE SISNATURE
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X cP

0.000 J.00000
260.35% 0.00000
240,359 201893
241.36% «01798
2e2.77C «01667
264,185 401535
205,60¢C oL iWls
2%7.004% 01281
248,435 «01154
269.8197 +01038
251,218 «0C920
252,609 206806
53,8068 +LC733

30JYANSY FIELD OF YACELLE OM ITSELFCIMAGE EFFET)
NACILLE AT ¥s 16,33000 I3 =5,800C0
X ce

(.COC J.CC0Q0Q
232.389 9.00000
232.338 «£2197
232,438 «32192
233.783 «020412
235,13 24892
2364486 oG1742
237,841 «01595
239,139 «0145S%
240,535 «(1315
?+1.882 «01178
243,229 JC1044
24%,5748 «0C912
245.779 NALRR
2L6.511 « 50314
247814 200794
209.629 N11Y.Y2

HBUOYANCY FLELD OF OTHER IMAGE NACELLES

PRESSURE SIGNATYRE FROM NAGELLZ ATV Y= =16,33008 2s .’,’“!M i
cP .

ZBBTOBO 8.000C00

PRESSURE SIGNATJYRZ FROM NACELLE AT v= 31,25000 Iz =4.,30060
253?715 0.(2:(0

PRESSURE SISNATURE FROM NACELLE AT Y= =31,25000 s =%,90000
asz?OQ 3-05:00

NO EFFECT

~ BOUYANIY FIELD OF NACELLE ON ITSELFUIMAGE EFFEST)
NAGELLE AY Y= 31,250Q0Q 2= -4.900y0

X cP
0.000 g.C0000




233,396 8.00000

233.395 T .02622
233.696 «02384
235,006 12220
236,317 .62058
237.637 «01896
232,954 «(1736
24C.271 +01582
241.584% 61431
242,899 1 £1282
244,214 01136
T 265.531 L0992
2Lb.713 260936
247,455 »009395
248.739 «(086%
25¢.554 206523
252.363 00202
254,174 -s00119

JUIYANCY FTELOD OF OTHER INMAGE NACELLES

RE SIGNATJRE FROM NACELLE AT Ys .-
x . ¢cp -
248,535 0.006CG0
248,536 ££1675
243,184 .01622
2504 60t 0150
252,113 101385
253,581 01268
255.036 - «01155

PRESSURE SIGNATURE FROM NACELLE AT Y= -16,33000 - Z= - ~5.80000
X cep
322,454 3.£0000

PRESSURE SISNATJRE FROM NACELLZ AT Y= =31.25000 Is <-4.390000
X ce

353,293 f.06GCCC
COMPOSITE SIGNATURE
X ce
C.CCO 3.60000
249.535 L.000c0
248,536 «91675%
249,184 01622
250644 20150%
252.113 01385
2534591 .01268
2524630 201155
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FUSELAGE DATA AND PRESSURE FIELD ICYXN'G ON WINS

X R AREA ce v FLy)
g.tCoDCC 0.000020 0,0000060 «091303 0.000000 8.000000
5.9¢6000 1.106231 3.830447 2091103 3.130579 21689806

11.80¢060 2.053176 13.320996 «07356% 6. 635616 e154546
17.73¢cL00 24844897 25.42629% <041 356 10.56503¢% 0129324
—23.6CC000 3,43756% 37,123729 2031€26 16,978632 2106722
29.500000 3.967615 b9, 454854 024325 19,549273 .0891356
35.00CLGC h.022238 51.437582 « 014505 264.30908% «07068%
$1,3CCL00 boB83Ch70 22,698526 2032070 29,235393 «058981
“7.200000 5.16561% A3.82857% 003575 Jhe 2044732 «0544506
53,1C¢308¢ 5.503234 39.35257% «010531 39, 282310 +043518
39,2000 5.,912031 106,123€C3 003636 i, 423575 2032618 _
64.30CC200 5.04539)4 114.9345C3 -,002390 ©9.736350 «0C875¢
ro.8c(C00 5.195919 120.503895 “e 010545 65.260715 ~.013309
76.2¢C060 6,287819 124,207758__ -.013702 66.33C253 -.02788%__
82.6C0000 64331048 125.921846 -, 017987 66.721813 v, 063489
A8,5C0C600 5.30¢591 124,712619 -s021066 72.,69822% =.053753
JbesLC00C 25053 122,539577 -.,020010 78.736503 =.055748
1€0.3C5000 6.167530 119.503576 ~s02395% 84,831763 *e0616%1
106,2CCC00 6.632329 114,319412 «.013952 91,0670395 =, 056715
_112,1€3000 5,9258%2 110,32C4612 4613555 97,237364 040355
118.00CC0C 5.85155%4 107.5746327 -,0063632 103.326102 *~.0246563
123.9C0c20C 3.810850 106,078961 ~.0C3905 - 109, 326462 *e016543
_129,8¢€¢6C00Q 5.,787145 105,216632 -.0015663 $15, 2858164 =.006466
135.706660 54792359 1305.400912 + 0063245 121.172838 «001739
162, 600CC0 5.0152563 106.24L0443 «0C1678 127.,015395 +«002005
_lk?,5€€000 5.831338 106.5826936 2003127 132,875173 ~.001576
153.4CG6600 5.838243 107.0814651 «.001267 138, 757761 o 0CWbby
159, 2C((CY 5.833332 107,123624 «,001642 144, 654878 -.,005817
_16%,200800 S.0374117 197 . 00010) «,011933 15(, 561586 =, L5736
171.10C000 5.336835 107.031627 ~,00163% 156, 451168 -.006257
17r7.cCcC0C 5.829881 106.,738322 ~.00281% 162, 381240 -,C08852
182.3€0060 5.810642 106.064052 =, 603482 168, 327486 ~.011045
18A,8CC800 5.,735318 105,148821 -, 004336 174,290436 =.013616
496,7CLC 00 Se745343 103,722411 =e0055061 180, 289247 -.016577
_20C.£0C000 5.593782 101, 847774 -, 0G4977 186. 320068 -.017880
206.5CCC00 5.636215 99.798749 -.0C7118 192, 364463 -s022CH3
212.600C0C 54553124 I6.773228 -4053539 198, 480361 -.028633
218,3C0C00 5,635436 92,816(32 ~s01153% 204,668077 =e034303
226,200000 $4232076 87.383666 0130004 2104927541 -.,038625
23C.1€6C00 5.123513 82.371466 “.014136 217.257820 -,0640103 .
23%,0CC000 %,333236 76,456389 -.031231% 223, 627508 . 040381
241,36CC30 4.715335 59.8363160 ~.015290 23G. 072495 ~+e045988
267,8CC0C0 LoboT074 62.129622 ~.013013 236.64679% -.050171
—253.70€600 — 54139214 53.825726 ~.01306% 243, 3188506 2051802 _
259.6CCC00 34772458 L4.703618 «,022G89 2506,138593 s 054137
25¢,5000GCC 3.335833 J4.350219 -,022318 257.133623 *,050431
273,600000 28647433 25, 472723 -,01332% 26k, 258523 -, 0423018
277.3C0006C 2.273537 15.261080 -.017316 271.537598 ~.029909
283.2C0C000 1.607849 8.421575 ~.006312 279.167536 -s005335
~289.1000400 2849336 2.269533 023198 286,968337 2034582
235,cC0600€C «030030 «000000 . «164528 295,3CC000 «062392
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POJY_PRESSYRE FIELD ACTING ON WI4G

APET g.e0ceCO 5.66006G 10,000000 15.000000 20.000000 2%:000000 30.000000
] Qat .
80.C00000 $5.000000 90.0000C0 95,000000 1034000000
/872 ' . i
0.0000 0.0000C0 .000000 0.000000 0.000000 0.006000 0.000000 2.000000 0.000000
~ 0900 00000 0.000000 9.000000
0.00C0C0 0.0030C4 0.000000 0.000000 2:000200 R ;

0256 -, (35223 -, 333952 -4 (61378 -2 02991¢ =4 616958 -2 085791 081250 -,80822t
~. 003145 = 604030 ~.00%299 ~.006535 ~.00881L =, 011518 <+ 013524 =.318620
-e£23910 -.027153 -.027952 -.031621 -.035007 e : :

-0500 Z.021056 =.026650 <.023143 =.027871 <. 015917 <. 007692 <. 001157 000978
-.00826% -el02683 -.002878 -.36377¢ -4 005347 -007124 ~.008553 -0 010884

" -, C169€8 -,0149169 -, 819621  =,02042C -, 023519 i+ '

.0750 -.6135€3 -.023113 -.022323 -4024093 ~. 017640 ~e008542 -.003130 .000732
-.00C237 -, 201646 -.002326 =,002483 -, [03790 -.005588 -4 066539 -,037749
~.C1c582 ~. 013611 = C45608 <. 016124 =, 617935 N - "

21000 -, 012807 -,817923 -,013502 . -.020791 =, 015179 -, 007617 -.002523 .030527
Z.cC050 - Gole72 -.002016 <. 062110 <. 003022 =.004066 <.005306 <+ 006146
«.C07983 -,010683 -.052807 ~v013434 -~ G14192 : ' .

<1250 <. 0126€2 <.015436 <. 017624 -.018513 ~, 013445 ~.006640 -.002625 000354

00093 - 001157 -« C01805 -.001846 -, 002433 ~.003368 = 004356 «e 005302
-, 06363 ~.0CA53Y ~, 016639 _ -.012068 -. 012477
#1500 ~e012254 -.313286 -, 016261 -.016815 -, 012121 ~.006059 -.002486 .010500
.0002¢9 -4€05312 =, 001571 -,001649 _=0C1987 -.002822 -.003650 -.034622
-.ca52€3 <. 005762 <. 008761 =.080361 Tee011221 - -
22600 -+ 011651 -,013398 -2016398% -.016335 -, 016165 ~.005227 -.002307 ,000309
L 00C39% =eG6L3543 =.c01209 ~.d51625 <e 001434 =.002018 =+ 002661 <. 033326
-, 004089 =e 064565 -, 005786 ~.007389 -, 008715 .
.2500 -.011327 -, 012132 =, 013166 ~.012706 T 008724 ~.004636 <.00219% <. 090031
‘ ~0GC432 «.00025% -.000914% -.001255 -, 001272 « 061330 -.£01962 ~.012656
-,003025 -. 003652 -, 003980 -.004881 -4 006230
.3¢00 ~.C1G85Y -e0113C5 -, 012310 -.011405 -4 007434 ~e004073 -.002017 -.000189
2036385 -,000051 -, 000635 -.001026 -, 001363 -.001498 -.001632 -.001890
~.002309 <.002788 <. 003322 =.003564 <. 004263
.3500 -2 01024% -,019831 -, 011197 -, 009875 NITEIT) ~,003613 -.001879 -.000327
L CG0368 L, 039119 =.00040h ~.000839 . ~. 001053 ~.001676 ~. 004130 = 03133%
- 001774 -.602121 ~.002515 -002962 -,003226
%000 ~.00977% s i10474 C. 010214 <.008610 TC.005389 ~.003224 =.001767 —. 000451
.003318 .000265 -, 000194 -.000582 -.00C861 «e001009 -.001006 802058
-, 00129 -, 001612 -. 001896 -.002222 -,002578
~4500 -.009619 -.003964 ~.003378 =.007089- <4 004523 ~e002884 -.80167 -.000566



08I

1000292 2000323 2000013 =2000348 = 0001658 =:000065 =,000952 =.008908
-4006992 ~.001132 ~o 001410 -.001652 «e 0039062 -
so0g -, 009505 -.009132 -, 008060 =,005806 -+ 003742 ~,002506 ~4001528 ~4030589
.00C272 .6L2238 +000156 - 00G161 -. 000435 T *.000533 -.000818 -.000902
-,006900 -.203929 -, 000978 -. 301210 s 001432
+6000 =«008065 ~.006553 -, 004352 «“+003436 «. 002586 ~.001314 -.001171 “e03051%
.00C152 .000251 «030279 2000131 -+ 00G0BY ~.000285 ~,000461 «.000635
-,00(7:9 -,0038C% -,060823 -,000822 -+ 0006638
«7000 -.CCb198 -.063210 -, 002673 -.002137 ~.001676 -.001273 -.000870 ~.080452
-,00C03y 2009232 2000263 20032546 2002245 2000113 ~,000018 =,000149
-.£0G267 -.003375 ~a 060682 *.000588 -4 000640
28000 =, 0058E3 ~4265370 - 004310 -.003555 -, 002909 =.002516 =,60212% =s0)1745
-.001652 -.001159 -.GCC366 «.0005h% -, 000260 «000084% «000217 2030226
000232 002240 .0G60227 + 000134 « 000041
+9000 -.0069F6 -.C05853 ~. 606742 -.005632 <. 006353 -.005753 -.005153 . 04560
-.003991 ~.003422 -~.002853 ~,002563 . 002276 ~.008985 «s001695 - 031677
=.001262 o LCLCHT ~2 000832 =.009632 -,000389
.9500 ~.006817 -.006899 -. 005891 «.006800 =+ 006708 «e006617 ~.006525 . 006433
-, 006152 ~. 605646 =s 005161 -,004638 ~l,G0415L -,063672 -,003193 . 032745
~.u025Ch -.002263 -.002022 -.001782 ~=e 001566
1.0000 -.0036389 -.0064L53 ~.006318 =.006583 . 006648 ~s006713 =+006746 0006673
«.006600 -~ 606527 -, 006453 -.006380 -+ 006307 =.006233  -.005872  <-.035460
-.005068 -.004635 s 064234 ~eC03843 ~e 003453
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IASLE OF [HICKNESS PRESSURE COEFFICEsNT

xpet?®’ c. 08 5.00 16,03 ' 15,00 20,80 - 25.00. 30.0) ., 35,00 . 40.08 45.p0 50.00 55,80
_— 50,00 65,60 70,02 75.00 80,00 25,00 30,03 95,00 100,060 ‘

Y/872' 7

G.00C dQ.CCLCCO «(ce208 017896 «0205L3 ..0)29888 ﬂp£07025 «005438 «003264 .0002663 «005682 003088 840479
=+000100 =~.0601515 =,003306 =.004349 <-.008065 =,013337 =.018165 <~,022130 '0051107 .

«025 «03338% «(0A515 . ,01331% «013305 «609557 | 007851 +L083%3 05986 « 003147 002156 .000873 +000549
o CO01€0Y «000329 <,003097 =.C06390 «.020492 ~,014792 ~,017669 =~.021228 ~.026055

«050 012141 «£123561 «015735 o1hI73 012224 »008119 2004613 003518 «00426% «0029156 «00256¢ «0013812
~«000866 =.002606 <~.003723 <4007037 <~.010502 ~,0165641 <«.C19393 ~.024072 -,026998

75 (L4193 «C10107 «004035 005610 +008955 +008358 + 0603985 +004022 «603607 000982 001423 +00123%9
=e(02097 =o(CH135 <.006313 -,0110018 <~,014695 <~,017282 <~.02232% <=,(26579 =.028453

«100 «L6GC LI «L07115 <-,006118 «004790 007254 «004428 «00243L «602909 «001848 «001128 «001735 <~-,000630
e 004020 <=4006435 <~.00985) <= (30174 =4C17639 ~,020363 =-.024990 <~.(20658 =,03049%

125 «833720 «G0EG11  -,L06317 «G03027 «GCuO30 «00318¢C «00141) «0C1083 « 0010627 000812 ~,000060 =,001036
=e003597 <-,007547 <-.012583 =20153%93 +,018869 <-,022399 ~=,026103 <-.030207 ~-.032645

«15C «133021 o(04LIG  -,010407 000032 «003698 «001397 <~4C00703 +000883 «000915 <=.001088 <-.001293 ~,.000617
~e(0L8LL <~.C10476 =-401377( =.015026 -.039748 =~,024340 ~=,026617 ~-,029497 <-.033011

«20C 0493035 ~.GC5775 =-.008918 001025 ~.001533 <-,008172 000765 <~.0000841 <~,002589 <~o0011567 <=.001166 <=,006334
’ =~e008049 ~-,011358 ~=.015%903 =.019553 <~.021919 ~-,0256t28 <~.028903 <=,031633 =~,033646

«250 «CWG3LE -.C0528b =~o01164d =,003849 -,L05326 ~-,004686 =~-,00286) =-.G00326 =-.001666 =.003324 ~e003529 =-.005053
<eG08476 -,013308 <~,017613 ~«,020331 ~.,023333 =,027004% =o03C660 =4033324 ~.034423

300 0027568 =o006649% +,01075% =.009335 ~.006239 ~,006047 =~o004647 «,002865 <~.00609% =,001931 ~,004918 <=,007486
+e011162 =~.G14583 ~,G17413 =,022979 ~-.026318 -,329364 -.03128) ~.(34498 ~-,037523

350 049360 «003985 -,00776% <=.01451h <~,0106288 =.008938 =.C03613 -.003909 -.004396 <~.005963 ‘-.DDGJBI ~.008419
=e011583 ~,016364 ~,021135 =.023984% ~,027357 <=,030841 ~=,035015 =.036348 =.038465

400 061226 «00192% <=¢G10060 =.012519 =,011536 <=,010695 «,00743% <~,C04655 =.,005275 <+.005841 <-.008291 ~-,011125
=e 0106620 ~oC27074 =,021177 <~.(25203 -,029789 <~-,033e71 <~,036367 <~.038175 -,0388681 '

450 033210 -.CC1362 ~.(13157 =.015995 ~.{13665 <~.CC8113 =.038725 =~.006863 =-.007769 -.009207 ~.)008559 -=.012521
=e(14992 ~.02(118 ~.023898 <=.026893 <-,031013 <~,033403 =,C37431 =.040248 ~.0620L27

«500 «018120 =¢C02790 ~=,013687 =,017204 ~.018156 =,011229 <~,G07425 <«,007940 <~-.007530 v-.llﬂJ’b «.043036 =,01486%
=eC18626 =,021567 =,(26323 =,0289567 =-,032153 ~.036164 =,039656 <~,041246 ~,042514

600 019845 ~¢001756 =4010743 <=4015305 =,C16502 <=,014319 =,013663 ~.011831 <=.013338 ~,015074% .-0017Z9l -2 019130
. =e021437 =.(26264 ~,029340 <~,033184 ~.038010 =.,041326 =,0L3471 . =,044470 <~.045470

%414 $0C2231 . - 004876 ~, 010386 ~.014843% <,015617 =,016037 <-,017095 -.018156 <~-,01813% <=,017805 ~,019311L ~-,022355
-e026623 =-.03C35C =,034070 =,038411 ~,042879 <,C46331 =~,C43006¢ <~,C53638  ~.056363

«800 «CW1532 .GSBQBSF «028397 021810 015191 008571 «002120 ~.004005 ~.010130 ~-,046048 ~-.021493 -,026337
*e031906  =.G35574 ~e039245 ~.042813 <-,046047 <-.049261 =~,C32317 -~.054549 =-.05678%"




81

«900 oG eh27 «041580 «(38232 «0364884 «031536 «026710 «0209335 « 015279 «00956% 803029 <=,003948 <~-.010325
“a0179€2 <=oC240935 =4029313 <=o035731 «,041549 =,045697 =,0069134% =.052571 <=.056008
«95C  JCL59€5  ,CL2964% 033763 036652 ,£32927 .028799  .024673 020561 016412 L,010831 L005117 <-.000537
=e 006310 =,C12095 =.016133 <~,026183 -,030226 =,036270 ~.042823 ~=.L49862 ~.056898
1,000  .C34998 032586  L030170 027756 L025342 .022928  .02051% oG18100 015381 .011956 .000532 005138
oGL1683 =,001761 =oC05151 =.0085049 <,021948 =,015346 =.GLB74b4" =,022143 =.02554L
: "BODY_PRESSJRE 0ATA
X cP3 cPW/8 830Y )G 4ING INTF,
2.95200C «0911C3 6.600000 «038115 0,006300
8,85¢6040 2080834 0.30000¢C ——— 2812627 0,000000
10,75€C0¢ +055959 £.000000 377722 0.000000
2€.650000 «035190 0.0006000 +461300 C.000000
26,550000 2027675 _0.006000 25366a7 0,606c008
32,65¢C0¢C (19615 C.C0C000 $53021) 0.006000
38,.35¢00C «013288 0.300000 +520923 G.U0CC00
44,26(008 2010823 0,0009000 2347952 0.0GC000
50.150600 +010683 0.000000 « 671432 €.00C000
56.65C000 ELT212 g.00C000 «586333 0.0CC000
61,95¢CC90 2000367 0,000000 - 25872)) £,00C000
67.85¢5CE -.006723 G.30C000 +579353 0.000000
73.750000 ~e012123 0.000000 371013 0.00G0C0
79,550060 =,(15845 0.00600¢ : 2666735 . . 0,000000
85.55€000 -.619527 10173 566637 -, 01818
91,65(0600 -.620538 + 014562 574838 ~s032328
92, 35C06C 321982 2066981 +58401) -2 062390
103.25C000 ~e021953 «007373 «7007563 - 062740
109.15C60¢ ~.616753 .009987 713101 -, 089409
£15,€5C0(1 =4016C93 2u1118% 2713138 - 113543
120,950G40 ~.6G5268 .01019C .720073 -, 126359
126.,35C000 -.062787 «208125 «72058%% s 425714
132,75€0¢2 +600788 2905889 2726539 2126381
138.65(500 £ 002361 . +G05025 726822 - 126736
14b,55000C «600802 «006330 720913 -. 122889
15%,L5C000 =.G20570 2003669 «720831 - 122212
156,350200 ~e001455 + 002665 W 720833 -, 122212
162,25C600 -sG02787 «002179 +220830 -, 122212
1h8,.15€000C -.0618¢C8 .£01999 «720970 -, 122537
176,0504GC 002209 »001279 o 721104 -, 122812
179,95€060 ~.033.48 =-.000082 721291 122796
1A5.850000 «.033909 =,001435 722173 = 121611
191.756C00 -.604939 -.102525 -~ «723365 - 119412
197.€506C0 -, 005259 -,003926 T26770 -. 115539
-~ 203,550C0C -, C0BCLT ~.(605956 727832 -, 104783 -
2G9,45C000 -.0CB8328 -.008428 « 731973 -. 089455
215.35(0060 «.013536 =~e310661 . 738810 - 064437
223,25003¢ *,012289 . =461299¢C o 751233 =4 016562
227.1506350 -.0135619 =.61599¢C 765110 2062236
233.05C050 13254 =~.019211¢ : 7817146 +129503
238,950330 =D 34302 -.322008 2303443 + 250760
244,350400 “e017652 =.02437C «829755 . 382543
250,75¢030 -,019038 =.J25156 . +9666%0 2559017
256,6500:0 -.620576 -.025273 . +3089)7 o T47497
262.5503C0 ~.022204 ~.021929 « 969950 e 894500
268,45C0C0 ~elb21121 =e011440 +397358 +988783
276,35056¢C - L1RE2C 2 04260 1.)34676 1,0192641
289,25C500 -.C1181% TE) 1.052432 1,015334
286,15C000 003643 002570 140641370 1.003668
292,(5€000 20493863 .002295 1.000000 1,000000




SECTION ORAG COCFFIZIENTS

T 1.1, . )
Vel wrer2 consc C0904/C CONOK/C © $J% CY/C ORAG FR. CHORY
i : e 04 pea.  _ 166.83000
NIE . C25CC - c.ceco0 0.co00¢ “'0,00000 - 0.00000 . 0,00000 166,63000
by +€5000 0.0003¢ 0.20009 "0.00600 0.G0000 0.00G00 166,83000
4t si.,  .o7500 A00653 =0 0090 -200006 2 0065% 200050 166,37005
oter; Jatoco .00136, -.00007 -,00013 « 00115 . 08377 1606.13300
e »12500 oGGLus -.20C1C -. 02015 .00123 «08634% 154.19519
i) 15009 202131 =4 06013 -.00017 206122 +06219 168,25869
T 20600 L6035 Te. 00015 -.00319 .00061 $ 03774 136.39331
ey .25000 .00039 -.00018 -.00019 $06CH8 203406 124,61067
T 233060 RITELS -.00018 -,00023 ,00052 .02633 113,939¢47
Tr » 35008 L0102 -.00)18 <. 00037 . C0CL7 .02192 103,25828
bl v L6000 .€0195 -.00018 Cima0GDbY + 80046 +01333 92.53709
[ - 43000 - 200110 -.00018 =,£0033" 400359 .02198 81.92590_
LTI TY K .00039 . 2+030317 i T =e (00257 .00056 01847 72.15143
Y «69€00 .001C1 -.00313 -.00026 .60C63 01501 S4,02146
LAY L700C0 20010% 2200008 ‘ey 80629 440068 $ G112 35,08618C
AuF L ae0000 200186 «.00010 " 70.02000 - o 00174 v 02165 27.36278
et «96003 +GG210 -.00C1b ‘t.C0CC0 L0196 - .41866 20.90389
ree ot 295008 100182 -400014 0,00000 200171 . 01376 17,67k
:-?]3 t.03C0¢8: .00128 -+ 00005 . 00000 200123 . 00809 16.44500
R DRAG TERMS: . .
r'lv"l CIM= .001066 CD3= .030466 CHA3/d2 -.00013: . COW/Bs 003129 CD. WING-BOOY: .G01523
0::[!* NACELLE NRAG COEFFICIENTS .
I LS . - C . -
Tafrd NASELLELS) AT YE 16.33000 ' 3425000
AN : 2 =5,80000 =4.90000
"L}' WETTED AREA 1535,75183 1535.75183
i > '| .. . . .
{eftil ISOL. COAAVE 400015 C 400016
T 87T 803Y~0N-NACEL.E . CO. =4 00600 T 00000 i
6ot 1! NAZELLE-ON-BODY €O ~qs0c02 © eJo0eGt - .
Jhi- oY4Fe WACELLES EFFECT GO - R o .
LI 1T OIREQT EFFZSY . 8,06600 T 00002 :
¥ L WAC=ON=ITSELF{IMASE? -.30001 409000 -
€.41 OTHER NAC IMASES 0,60009 5200003 I
Rr 1) WINGSON=NACELLE CD -p3000% - T " elgoool
f. ;::- NAZ ELLE “ON-WING CO. ' -.poazu
I ~ SJN NAGELLE cb=" T .gob62
10TAL 20= 2001545 REF, AREAa ' 9898,008):.
80V SHIT= 7861,56 NING SHET= 18155,07

=~==~J0T4L_3

LAPSED TIME, CP= 143,197 <e=e

PROGBAN CONTROL CARD

PLOY
ENTER INPYS---TAPE INPUTS
EXIT INPTS

ENTER GEOMPLT=~=-GEOMETRY INVERFACE 4I'N PROGRAM GPLOT

969-500 WING CAMBER OESIGN

€81



PROGRAM 02238

PLOTS OF AIRCRAFT CONFIGURATION

4 1-1 31 8 1 0 A13 % 919 0 0 0 0 o 0 2 F 0 @ & 3
9898.000¢
0.0000  2.50CC $.0000 10,0060 20.0000 30,0600 40,0C06 50.0000 66,0000 79.0000
76,5903 %7570 C.CCOL 16648300
83,1066 €.6250 £.0000 160.1330
—93,169C__©.,510C _ 0.uC(C 163,79CQ
116.9600  16.333C 0.0Cce 125,350
168.9300  31.2560 £.0600 77,2950
225,810 67,5440 0.0C30 32,6810
225.8100 4745450 t.oc03  32.681C
28,2100 6642530 €.0C06 16,4450
£.000¢C =28257 __ =40516_ =433 - - =5.27 - - 7 -9,
~16.2756 ~11.1793 =11.9260 6,260 0.0000 0.0000  0.0000 0.0000 8.0000  0.0000
0.0€00 717 S1433  =.2642  e1.441h  =2,7155 =3,985C ~=5.1363 «=6.3250 ~7,3623
-8,2838  -3,0995  -3,7403 _ 0,0000 90,0000 9,0000 0,000 0,0000 08,0020 20000
0.€090 (571 L1341 - 1846  *1,4318  =2,4981 =3.2737 <-4.3183  <5,3054  =5.2260
~7.0661  ~T.BLP7  <8.455%  0.0060  0.0006 0.0000  ©.0000 0.0080  0.0G30  0.0000
0.7093 1073 22146 «10C7  ~.4033  -1.0538  ~1,7387 _ =2,4355  -3.1219  ~=3.7857
4 k164 -5,03R6  -5.5483  0,360C 0.0c00 6.6063 %039 0.0000 0.0030  0.0000
0.0020 #1033 «2066 3233 +2678 «0849  -,1381° ~.3354  =,6550 -.3361
~1.2186  -1.5CG61 _ -1.793% _ 0.3cCC 0.000) 0.00090 0.0060 0,0000  0,0600 0.0000
0.0C00 NETY] 0720 . 1353 2423 <2909 . 3122 .3268 YY) <3510
J3614 +3663 .369¢  0.3000 0.0602 0.0C00  GaCalC g.a00€ 0.0C30 0.0360
g.ceac L0360 £0728 .1353 $2423 .2908 . ,3121 3287 347 3509
23612 L3668 L3633 0.3CC¢ 0.0C097 0.0036 0.0c00 0.0000 0.0030 0.0000
0.cc00 -.0137 -a0275 ©  =.0516  =,0837 “el143  =,1238  =.1156  =.1012  -,0812
-.£555  -.0218 0200 0.0660 9.000¢ 0.0008 " 0.0000 0.0000 0.0000 8.0200
g.ccec P o 71uC .872¢ 1.6500 1.1450 1.2000 1.2300 1.2630 1.1700
«937¢ +E460 §.0000 °"-C.000% ~=0.000G6 =-G.0€00 =-0.0C0C =~0.0(G0 =-0.0C)0 ~=0.0000
£.00C¢C .37€0 27140 .8720 1,0509 141450 1.2600 1.2300 1,240 1.1706
.9370 “5460 0.03C0 -0.0000 -0.6000 <-0.0000 =0.0G00 =0.0000 =-0,0000 <~0.0000
€.C000 +55080 L7120 .372C 1.654%¢ 1.1560 1.213¢ 1.2350 01,2310 1.1270
NTIR £3970°  G,¢00C  -0,3(0C__ -0,0003  ~-0,0¢00 _ -0,0cpC _~-0,0300 -0.CCId__ -0,0¢00
6.CC00 5502 . 715 «8TH4 1,1250 1.1740 1,2350 1.2500 1.2230 1.06870
8400 ae 260 0.0€08 #0060 =0.0G00 <0.0000 -0.0060 =-0.0000 =-0.0030 ~0.0000
—le 0002 W5200 . L7217 14 30 1.2¢00  1.2390_ _ 1.3150  1.2623 1,1£5€
8620 W4 T36 6.0000 - <3,9C00 <«0.0000 =0.0G30 +0.0000 ,-o.ggun ~0,0030 - ~0.0000
~ 2 » “
8800 4359 0.0000 ~C.00G0. -0,0C00 =-0.0000 +0,000C =0.0000  <0.0030 ~0,0C08
€.c000 +1360 «2618 +3950 + 8800 1.1550 1.3200 $.37250°  1.3200 ° 1.1550
- - - - n_n_ - - J_ﬂl!l -n.
e.cC00 01346 .2610 +491¢C 8800 1.1550 _ 1.2a30 1.375¢ 1.3200 1,1550
.889C +4350 0.6C00 -0,006G =0.,0000 +0,0300 =-0.0000 =0.3000 =0.0CJ0 ~0.0C00

184



. 7 14 00 700 $33,33 50,0009
166.6600 183.3300 200.0000 216.5760 233.3300 250.0600 266.6700 283.3000 295.0030 <=0.0000
16.0000  8.5503 - 7.1000 5.6400 51700  2.7300  1.2800  -.1400 ~-1.6090 ~3.0600
=4 ELAL  -€,90€0  w7,b000 8,850  =10.2500 =11.7 - - -
0.0000 23.5060 €7.5G0G- 89,0066 117.0C0C £26.00d0 119,8000 108.0008 105.0C00 107.0000
1397.0C00 106.0G09 2€2.0000 94,0000 79,0000 59.0000  33.0000 8.0000 0.0630 ~0.0000
213,620C 16,3390  -5,5300 :
0.0004 2.00%0 15,4700  21.5250 28.017C  32.0670 35.(w0G -G.0000 <+0,6CI0 ~-C.00G0
2.8650 2.9830 3.633¢ 3.7700 3.6560 3.4200 3.4200  -0.000G . ~0.0000 =0.0000 ,,
218,6703 31,2500  -,90CQ
©c.0C0% 2,0080 15,6700 2145250 28.0170 32.0670  35.0400 ~-0,0000 =-0.0630 =0.0000
2.8R55 2.9833 3.6330 3.77C0  3.6540 3.6200 3.64200 -0.0008 -0.0000 =-0.0000
261.00CC 2ooC00  =1%i0LG0  25.20C0 277.0CC00  11.€00 =14.0608 9:2900
0.CC00 50.0000 1GC.LO0
c.oced 1.5000 G.C60C

PLOT DATA

-0 -0 -0 -2 =0 "-6 <0 -0 100RT
-9 =0 0 =€ =0 =0 =0 =0 _J30RTY
<0 -8 -0 -0 <0 -0 -0 =0  100RT
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APPENDIX A

INTERACTIVE GRAPHICS

The cathode ray tube (CRT) display and program coding for the
design and analysis system are based on the NASA-LRC CRT and
associated software. However, all display portions of the systenm
coding are subroutined or overlaid from the basic programs, so
that the system could be readily converted to other CRT
arrangements.

The basic .input parameter required to activate the graphics
routines is the executive card CRT (punched in columns 1-3), which
may be placed at the beginning of the data deck, or anywhere else
in the input that an executive card may be read. If the CRT card
does not appear in the data deck, no graphic displays will be
generated.

The CRT card is actually an on-off device. Successive readings of
the CRT card either turn on the graphics, or turn them off and
place an end-of-file mark on the hard-copy file, depending wupon
the previous status of the graphics routines. However, the usual
mode of graphics operation is to place a CRT card at the beginning
of the data deck, if graphics are desired.

BASIC CRT OPERATION

‘Several types of video displays are generated by the design and
analysis system, using the NASA-LRC software. These include:

® Menus ‘
A list of display choices with corresponding
function keys

® Edit tables
A list of numbers with variable names

° Plots
Displays of x-y plots

¥When a display is complete, one of two system messages will appear
at the +top of the video screen. If the display is a menu, the
message AWAITING OPERATOR ACTION will appear. To continue
processing, the wuser must press a defined function key, selected
from the menu. The second system message is PLOT FRAME COMPLETE.
When this message appears, the graphics software is programmed to
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allow (a) editing of the display variables, (b) resumption of
program execution, or (c) hard copy plot generation. If (b) is
selected, the user presses function key 3 (NEXT FRAME). Editing
and hard copy options are discussed on pages 190 and 191.

Menus

Menus consist of a set of display choices, together with defined
function keys. Some menu lines display sets of function keys.
For instarce, a mnenu 1line may say FN KEY 6 DISPLAYS WING
THICKNESS. Pressing key 6 will bring up a second menu, "~ with the
message FN KEYS 1 THRU 20 IDENTIFY AIRFOIL NUMBER, which would
require ‘the user to select one of the input airfoils. It should
be noted that the upper key number (20) is the maximum number of
airfoils allowed in the input. For a particular case, hovwever,
the wuser may have input only 7 airfoils. If the user now presses
an undefined function key (8 +thru 54) the message AWAITING
OPERATOR ACTION will appear and another function button must be
chosen.

Edit Tables

If the display contains an edit table, the user may now use the
console keyboard to type in a new value for any variable in the
table. The variable name used on the display 1is first typed,
followed by an equal sign and the new value, followed by the
console keys RETURN and EgM. (e.g., CONSTR(3) = -1.0 will <change
the third value of the array C@NSTR to -1.0). The new value will
be displayed at the top left of the video screen.

The LRC software allows the definition of only one edit format per
display in the using program. It can .happen that there are both
fixed and floating point numbers on the screen to be edited. If
this happens, the edit format can be <changed by the typed-in
messaqe FPRMAT = XXX RETURN E@M (vhere XXX 1is the desired
format). This format remains in effect so long as the display. 1is
up, i.e., until key 3 is pressed. 'In case of doubt, the display
will identify the current format if the message F@gRMAT = RETURN
E@M is typed.

Special Usage of Key 55

Function key 55 is used in two ways. If the statement "RESUMES
EXECUTION®" appears on the menu line and key 55 1is selected, the
current graphic ©program will be terminated and execution will
continue at the next executable statement encountered. If the
statement "DISPLAYS PROGRAM ZPTION MENU" appears on the menu 1line,
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and key 55 is selected, the current menu will be erased and the
previous menu redisplayed.

Hard-Copy Plots

Each time the system message "PLOT FRAME COMPLETE" appears on the
display screen, the user has the option of generating Varian hard-
copy plots of the current display, assuming the run terminates
normally and the job control cards specify the correct post-
Processor. Selecting key 6 (RECORD PLOT) or key 8 (RECORD
PICTURE) followed by key 3 (NEXT FRAME) will save the display
information and continue processing.

GRAPHICS USAGE

‘The principal uses of the graphics routines in the design and
analysis system are to display the confiquration, edit input
_geonmetry, and tc display and/or alter the basic progranm
calculations. :

There is no provision in the system to alter the input data strean
on-line, so the intended usage of the graphics and the input data
card set up must be carefully coordinated. Limited capability to
redirect the system calculation sequence is available and these
options are displayed on the CRT screen when encountered.

Geometry

Configuration geometry may be displayed either from the PLOT
module, or, in simplified form, from the geometry module. The
PLOT display draws a picture of the configuration on the screen
(as instructed by the input view cards), but has no edit
capability. A1l editing of geometry must be performed in the
geometry module.

When the geometry module is entered from the executive to read or
change configuration geometry (executive cards GEgM, GEgQM NEW,
FSUP or WGUP), the CRT program DISGE@M is used to display and/or
edit the confiquration geometry. The first menu generated gives
the user the option of executing or bypassing the video displays:

FN KEY 1 DISPLAY AND EDITS GEOMETRY
FN KEY 55 RESUME EXECUTION

When key 1 is selected, the program option menu appears:

FN KEY 1 DISPLAYS CONFIGURATION PLANFORM
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FN
FN
FN
FN
FN
FN
FN
FN
FN
FN
FN
FN
FN
FN
FN
FN
FN
FN
FN
FN
FN
FN
FN

KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY

ORIV FEWN

The table

KEY

1

2.
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DISPLAYS FUSELAGE AREA VS X

DISPLAYS WING CAMBER (8 vs X)

DISPLAYS WING CAMBER (£ vs Y)

DISPLAYS WING CAMBER (%/C vs 1Y)

DISPLAYS WING THICKNESS (8/C vs X/C)
DISPLAYS PUSELAGE SECTIONS (NON-CIRCULAR)
EDITS CONFIGURATION CODES

EDITS PERCENT CHORD ARRAY

EDITS X,Y,% AND CHORD (AIRF@ILS 1-10)
EDITS X,Y,% AND CHORD (AIRFPILS 11-20)
EDIT/DISPLAY WING T.E. (TZ@RD)
EDIT/DISPLAY WING T.E. (TQRD + ZLE)
EDIT/DISPLAY WING THICKNESS (%/C vs X/C)
EDITS FUSELAGE X ARRAY

EDITS FUSELAGE € ARRAY

EDITS FUSELAGE AREA ARRAY

EDITS X,Y,% AND D OF NACELLES

EDITS NACELLE X ARRAY

EDITS NACELLE R ARRAY

EDITS X,Y,% AND CHORD OF FIN AIRFOILS
EDITS X,Y,% AND CHORD OF CANARD AIRFOILS
EDITS CAMBER % ARRAY

RESUMES EXECUTION

below describes the function of each key.

FUNCTION

——— —— o — — —

A plan view of the <configuration geométry is
displayed.

A plot of fuselage area versus station is displayed.

Given an airfoil number 1 through 20 (1 being most
inboard) a side view plot of camber (camber value + % of
leading edge) versus station at the Y of the specified
airfoil is displayed.

Given a percent chord number 1 through 21 (1 at 1leading
edge), a rear view plot of camber (camber value + % of
leading edge) versus Y at the percent «chord specified
is displayed.

Same as key 4 but camber value versus Y

Given an airfoil number 1 through 20 (1 being most
inboard), a side view plot of airfoil half thickness
(upper and lower) versus percent chord at the specified
airfoil, 1is displayed. The array of thicknesses (THK)

.is displayed below the plot and may be edited by the




10/11

12713

user. THK (1) represents the half thickness at the
leading edge.

Given the fuselage segment number 1 through 4, and the
section number 1 through 30 within the segment, the Y
and Z coordinates defining the fuselage half-sectiocn are
displayed.- The horizontal X axis is positioned
vertically at the fuselage centerline % value (2FUS).

The basic geometry input parameters JO through XBARIN
are displayed on the screen and may be edited by the
user. The program defined format is I4. If it 1is
necessary to modify variables REFA, CBAR or XBARIN the
user must first change the format to floating point,
such as F8.4. :

The percent chord array (XAF) is displayed on the screen
and may be edited by the user.

Four arrays, XLED, YLED, 8LED and CLED representing the
X, Y and 2 coordinates of the input airfoil locatiocons of
the wing leading edge and the airfoil chord lengths are
displayed on the screen and may be edited by the user.
Key 10 displays coordinates of first 10 airfoils and key
11 the last 10 airfoils.

Keys 12 and 13 provide a special <capability to remove
“"spikes" or irregularities in the wing camber surface,
A plot of camberline % values (from array W8@RD) or % +
Z2.g Vversus Y along the wing trailing edge is displayed.
The corresponding table of 8 or £ + & values 1is
displayed in a table wunder the plot, which may be
edited. When the NEXT FRAME key 1is depressed, the
following menu appears: :

FN KEYS 1 THRU 21 DISPLAY PERCENT CHORD LINES

TRAILING EDGE MAY BE EDITED

FN KEY 33 TWISTS WING TO MATCH EDITED T.E.

FN KEY 34 RESTARTS WITH OBIGINAL CAMBER DEFINITION
FN KEY 44 SAVES NEW CAMBER DEFINITION

FN¥ KEY 55 DISPLAYS PRPGRAM @PTION MENU

FUNCTION

R plot of 2 or 8 + ,, versus Y at the percent
chord selected is displayed.

The € or & + B;p array is displayed below the plot
ard may be edited.

If the trailing edge has been edited, the remainder
of the camber surface definition 1is altered, by
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14

15

16

17

18
19
20

21

22

23

34

4y

55

linear twist, to agree with the trailing edge
change. The trailing edge is redisplayed.

Restart option. If the change to the trailing edge
vas made incorrectly, the origiral camber surface
may be recalled and the editing redone. (The
restart option 1is available wuntil key 44 is
depressed)

The wing camber surface, WZORD, which was altered
in va scratch array until now, is permanently
changed to match the surface displayed under key
33.

Return to redisplay complete option menu.

Given an airfoil number 1 through 20, a side view plot
of airfoil thickness versus percent chord is dlsolayed.
The thickness array of the specified airfoil is also
displayed below the plot and may be edited.

Given a fuselage segment number 1 through 4, the array
of fuselage X values for the segment are displayed and
may be edited. '

Given a fuselage segment number 1 through 4, the array
of fuselage % values for the segment are displayed and
may be edited.

Given a fuselage segment nrumber 1 through 4, the array
{4) of fuselage area values for the segment are
displayed and may be edited.

Four arrays, X, Y, & and D, representing the coordinates
of ‘the nacelle origins are displayed and may be edited.
Given a nacelle number 1 through 9, the array of nacelle
X coordinates are displayed and may be edited.

Given a nacelle number 1 through 9, the array (R) of
nacelle radii values are displayed and may be edited.
Given a fin number 1 through 6, the variables XL, YL, &
L, c¢L, Xu, YU, 20 and CU, representing the X,Y,% and
chord lengths of the lower and upper fin airfoils are

.displayed and may be edited.

Given a canard number 1 or 2, the variables XI, YI, &I,
CI, X0, YO, 20 and CO, representing the X,Y,% and chord
lengths of the inboard and outboard canard airfoils are
displayed and may be edited.

Given an airfoil number 1 through 20, the array (C) of
camber values for the airfoil are displayed and may be
edited.

Skin Friction Module/Near-Field Wave Drag Module

When the skin friction program executes, the force coefficient

summary

from the program may be seen, or bypassed, 'according to

the menu below:
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FN KEY 55 RESUMES EXECUTION

Similarily, function keys 1 and 55 display or bypass the sunmmary
results from the near field program when it executes.

Far-Field Wave Drag Module

When the far-field wave drag program executes, the menu choice of
display or bypass first comes up. If display (FN key 1) is
selected, the display program (DIS080) will give the user the
option of generating displays as follows:

FN KEY 1 ERASES SCREEN

FN KEY 2 DISPLAYS GRID

FN KEY 3 DISPLAYS BODY AREA VS X

FN KEY 4 DISPLAYS @PTIMUM BODY AREA VS X

FN KEY 5 DISPLAYS CONFIG AREA VS X

FN KEY 6 DISPLAYS RESTRAINED CONFIG AREA VS X

FN KEY 7 TINTERRUPT PROGRAM TO ALLOW HARD COPY PLOT GENERATION
FN KEY 8 DISPLAYS FAR FIELD WAVE DRAG SUMMATION

FN KEY 55

RESUMES EXECUTION

The user's options at this point are different from the other
displays. Here the 'user constructs the plot to include as many
curves as desired, with or without a grid, and wmay or may not
generate a hard copy plot. To view the configuration area plot,
the user need only select key 5 (followed by key 1 to remove the
plot). If the wuser wants a hard copy plot of all curves with a
grid, he selects keys 2,3,4,5,6 and 7 followed by keys 6 or 8 and
3 (NEXT FRAME). He. may then resume execution, display the drag
summation or build a new display after erasing the current display
with key 1. )

If the user selects key58, the menu is erased and the wave drag
program drag summary ils printed (illustrated by typical values):

\
\

70 CHARACTER TITLE ARRAY FOR CURRENT CASE.

CASE= 14 MACH= 2.700 NX= 50 NTHETA= 36
WING VOLUME CHECK
EXACT V@LUME = ) 11432.023
EQUIVALENT B@DY VOLUME = 11429.954
ENTIRE AIRCRAFT
D/Q = - 20.27199
CDW = .00263
gPT. CDW* = .002481

DRAG OF TRANSFERRED AREA DISTRIBUTIONS

\
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.00089225
.00104445
-.00015220

ZPTIMUM EQ. B@DY CDW*
AVERAGE EQ. B@DY CDW*
POTENTIAL CDW* CHANGE

o u

At this point, the system message PLOT FRAME C@ZMPLETE will appear.
To get a hard copy plot of the display, press key 6 or 8.

To continue, the user selects key 3 which erases the screen and
re-displays the function key menu.

NOTE: There 1is one 1instance when the wave drag display
subroutine will not be <called. That is when the
restraint points exceed allowable storage of 33, which
causes the optimization calculations to be omitted.

Wing Design Module
The graphics capability of the wing design program consists of:

display of "bucket" plot, drag-due-to-lift factor (x )
versus Cmo. E
K. versus Cmo for camber surface constraint solutions,
if requested

Editing of the design solution variables (c_, c.) and
constraint or restart codes mo” L
Continuation to next input case or return to executive

The design camber surface, which is automatically stored in common
block CAMBER, can be viewed in the geometry module, but not in the
wing design module.

The initial display to appear in the wing design module is the
bypass or display menu:

FN KEY 1 DISPLAYS BUCKET PLOT
FN KEY 55 RESUMES EXECUTION

when key 1 is selected, the optimum drag-due-to-lift versus Cmo
"hbucket" plot is displayed. Additional symbols are also plotted,
giving the flat wing (+), uniform load (x), and three term (A)
solutions. (The wuniform load and three term solutions will be
plotted only if those solutions have been calculated).
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Symbols (8) are then plotted, corresponding to solutions from the
constraint options 1,2,3, and 4, if requested. And, finally, up
to 10 symbols (6) are plotted giving the option 4 solutions fronm
previous design <cases (if the current case is one of a series of
wing design cases). ’

After the bucket plot is generated, the NEXT FRAME key beings up
the set of current design inputs:

70 CHABACTER TITLE OF CURRENT CASE

CMO = .0200
CLDZIN = .1000
RESTART = 2.0000
C@NSTR(1) = 1.0000
CYNSTR(2) = 1.0000
CPNSTR(3) = 1.0000
CONSTR(4) = 1.0000

The user may edit any of the variables on the display. If editing
is performed, the wing design case may then be re-executed when
the NEXT FRAME key is again depressed, which generates the nmenu:

FN KEY 1 EXECUTES NEXT CASE
FN KEY 55 CALCULATES EDITED DESIGN POINT

If key 55 1is selected, the program returns to the wing
optimization overlay, and recalculates the wing design for the
edited design inputs. If key 1 is selected, the program continues
to the next statement in the normal execution process.

When the wing design case is completed, and key 1 is selected, a
final option menu is displayed:

FN KEY 1 TERMINATES WING DESIGN PROGRAM EXECUTION
FN KEY 55 READS NEXT DATRA CASE

The purpose of this choice is to permit the user to abort a series
of wing design input cases once the desired wing design has been
obtained.

Lift Analysis Module

Graphics options provided in the analysis module consist of:
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® Display and editing of wing twist array

e Editing of configuration angle of attack, and canard and
horizontal tail setting (if used)

® Editirg of Mach number, and inputs SYMM, WHUP, and

i ANYB@ZD

® Display of wing ©pressure coefficients and fuselage
upwash

e

Display of force coefficient summary

The initial menu seen is: ]

FN KEY 1 DISPLAYS WING TWIST (DEG) VERSUS SPAN
FN KEY 2 EDITS WING TWIST ARRAY

FN KEY 3 EDITS CANARD ANGLES OF ATTACK

FN KEY 4 EDITS SYMM, WHUP and ANYB@D

FN KEY 55 RESUMES EXECUTION

The user selects the function key associated with the task
desired, noting the following conditions:

1. If function key 1 is selected and no twist array was
input, no plot will be generated, and the user will be
reguired to select another function Key.

2. If function key 2 is selected, the variable TWISTN (the
current number of twist angles in the array ATWIST) and
the ATWIST array are displayed. If entries are added or
deleted in ATWIST, a corresponding change must be made
in TWISTN. .

3. If function key 3 is selected, the variable ALPN (the
current number of canard angles of attack in array TCA)
and the TCA array are displayed. If entries are added
or deleted in TCA, a corresponding change must be made
to ALPN. '

When key 55 is selected, the analysis module continues execution,
halting with the menu,

FN KEY 1 DISPLAYS UPWASH VERSUS PERCENT CHORD

FN KEY 2 DISPLAYS UPWASH VERSUS PERCENT SEMI-SPAN

FN KEY 3 DISPLAYS WING PRESSURE VERSUS PERCENT CHORD

FN KEY 4 DISPLAYS WING PRESSURE VERSUS PERCENT SEMI-SPAN

FN KEY 55 RESUMES EXECUTION
wvhich provides the display options indicated.

Selection of keys 1 through 4 brings up one of the following
secondary menus:

FN KEYS 1 THRU 21 IDENTIFY SEMI-SPAN PERCENT
FN KEY 55 DISPLAYS PROGRAM OPTION MENU
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FN KEYS 1 THRU 11 IDENTIFY PERCENT CH@RD
FN KEY 55 DISPLAYS PROGRAM OPTION MENU

FN KEYS 1 THRU 41 IDENTIFY SEMI-SPAN PERCENT
FN KEY 55 DISPLAYS PROGRAM OPTION MENU

FN KEYS 1 THRU 20 IDENTIFY PERCENT CHORD
FN KEY 55 .DISPLAYS PROGRAM OPTION MENU
If no fuselage was input, function keys 1 or 2 will produce no

response. Key 55 returns to the primary menu.

Upon resumption of the analysis calculations, program FINISH is
entered which halts with the menu:

FN KEY 1 DISPLAY DRAG DUE TO LIFT PROGRAM RESULTS AND

EDIT NEXT HORIZONTAL TAIL ANGLE
FN KEY 55 RESUMES EXECUTION

If key -1 1is selected, the drag summary table is printed
(i1l1lustrated with typical values):

70 CHARACTER TITLE FOR CURRENT CASE

MACH NUMBER = 2.70

CONFIGURATION ALPHA = 0.00

CANARD ALPHA = 0.00

HORIZONTAL TAIL ALPHA = 0.00
CL  CD(OFF) CM (OFF) CD (ON) CH (ON)
.00 .000551 .00801 .000645 .00598
.01 .000451 .00677 .000525 .00474
.02 .000480 .00554 .000533 .00351
.18 .018392 -.01424 .018121 .01627
.19  .020603 -.01548 .020311 .01751
.20 .022942 -.01671 .022639 .01874

NEXT HORIZONTAL TAIL ALPHA (THALP) = 1.50

In the table, the (off) and (on) refer to nacelles. Canard alpha
and horizontal tail alphas are not printed if no canard or
horizontal tail is present.
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It 1is possible to trim the configuration by the proper selection
of horizontal tail angle. 1If there will be another horizontal
tail angle, its value 1is indicated as shown. The value may be
edited by typing THALP = XXX RETURN EpHM. Key 3 (NEXT FRAME) will
then resume execution.

A broader editing capability for altering the calculation sequence
is enabled by the next menus to appear. The primary menu sets up
the choice:

FN KEY 1 ALLOWS USER TO VIEW AND EDIT MACH NUMBER,
CONFIGURATION ALPHA AND CANARD ALPHA, FOR
CURRENT AND NEXT EXECUTION CYCLE

FN KEY 55 RESUMES EXECUTION

Selection of key 1 displays the current Mach number, configuration
alpha and canard alpha. In addition, it displays the next
parameter in the cycle to change, which may be edited by the user
(typical values are shown):

CURRENT MACH NUMBER = 2.14

CURRENT CONFIGURATION ALPHA = 1.70

CURRENT CANARD ALPHA = .50

NEXT CANARD ALPHA (CAN) = - .95
’ g or -

NEXT CONFIGURATION ALPHA (C@N) = 1.87°

NEXT MACH NUMBER (XMCH) = 2.30

The program execution sequence is canard alpha loop, configuration
alpha loop and #Mach number 1loop, 1in that order. When the
individual 1loops are complete, the words CURRENT and NEXT are
replaced with LAST.

The user has the option of editing the variables CAN, C@N and XMCH
when they appear on the screen.
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