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1.0 SUMMARY

This document describes the computer program L216 (DUBFLX), and contains the
following:

@  Summary of analytical development

@  Qutline of the program structure

e  Specification of information necessary for execution of the program
e  Control cards
@  Required resources
¢ Input data

®  Description of program output

o Listing of program. restrictions

o Listing of error diagnosties

©  Description of sample problem

Program L1216 computes three-dimensional, subsonic, unsteady aercdynamic
characteristics for arbitrary configurations that can be modeled as combinations of
lifting surfaces and slender bodies. Input to the program consists of configuration
geometry and aerodynamic condition apecifications read from cards, and modal data,
which may be either read directly from cards or interpolated from arrays of modal
coefficients read from an externally developed magnetic file.

Computations are based on a finite constant pressure panel concept, the doublet lattice
method. The primary function of the program is to evaluate the kernel expression in the
integral equation relating pressure and normalwash en lifting surfaces. If modal data is
supplied, the geometric normalwash may be determined and pressures and generalized
air forces calculated. The pressures may be integrated with appropriate weighting
factors to produce normeal forces, moments, and stability derivatives.

Optionally the user may file for subseguent utilization, geometric data, matrices of
normalwash factors (used in aerodynamic influence coefficient-type caleulations), and/or
pressures and generalized force arrays.



2.0 INTRODUCTION

Computer program L216 (DUBFLX) may be used as either a standalone program or a
module of the program system DYLOFLEX (ref. 1). Program L216 is a modification,
accomplished under contract NAS1-13918 to satisfy contract requirements developed in
reference 2. of the program described in reference 3, The theoreniral fuemniation
the eqaziion zolubtion wethod is that <0 refeverce -

arud

Modifications necessary to satisfy the requirements of DYLOFLEX included:
e  Addition of modal interpolation routines
L] Modification of input and output (contents and formatsi

. Improvement of internal documentation {ecormmenting)



3.0 SYMBOLS AND NOMENCLATURE

The following list contains items that appear in this document except section 6.3 (card

input).
Engineering

notation

A

i

k
K(x,y,x,w,M)
M

q

Q

Ry(x)

Definition

Reference area (lengthz).

Local, reference chord length.

Section normal force, moment coefficients.
Normal, side force coefficients. _

Pitching, yawing, rolling momen-t coefficients.
Pressure difference coefficient.

Slender body pressure coefficients.

Element of matrix of normalwash factors-lifting surface on lifting
surface.

Element semiwidth.

Element of matrix of normalwash factors—slender body on lifting
surface.

Mode shape.

Slender body off the plane-of-symmetry factor.
Modal displacement.

V-1

Reduced frequency (wcy/ V) (radians).
Kernel function.

Mach number.

Generalized coordinate.

Generalized force.

Radius of slender body (length).



s ' Reference semispan (length).

Vr Aircraft velocity (length/sec).

w(x,y,z) Normalwash.

wB(x,y,z) Normalwash induced by slender bodies.

WgR Augmented normalwash.

X,y,Z Surface coordinates; receiving point coordinates.

Ax . Element length;

v Element dihedral angle (radian).

8 Symmetry factor (Y = 0).

€ Symmetry factor (Z = 0).

Emns Element coordinates; sending point coordinates.

£ Streamwise coordinate.

] _ Spanwise coordinate.

T Radial coordinate.

¢ Modal translational deflection.

¢’ Streamwise derivative of the modal translational deflection =
de/dx.

Subscripts

a Axial line element.

B Slender body.

i Modal degree of freedom.

ik, 8 Strip, box, line doublet elements.

le Leading edge.

.8 Receiving, sending elements.

R Reference.



Superscripts

(63)

Matrix Symbols
t]
[]
{}

Slender body.

Differentiation, d/dx.

Diagonal matrix.
Rectangular matrix.

Column matrix.



4.0 ENGINEERING DESCRIPTION

A complete theoretical development is contained in reference 3 Pertinent equations and
solution methods are discussed in this document in section .l and applications in
section 4.2.

4.1 SUMMARY OF THEORETICAL DEVELOPMENT

4.1.1 EQUATIONS
Consider a linearized representation of three-dimensional subsonic unsteady

compressible flow. Given these assumptions, the velocity normal to an oscillating
surface is related to the lifting pressure by the integral equation:

W(X,y,Z) =i ff K(X'E,Y‘TI,Z'CM.M) ACP d§ dO' (]_)
87rL S

Discretizing the expression (i.e., assuming that the lifting surfaces can be approximated
by segments of planes that are divided into small trapezoidal elements), the integral

equation may be approximated as:

1
w(x,y2) = -3 ACp, J[ K(x-¢£,y-n,z-{,w,M) d¢ do (2)
8 8

A further approximation in the doublet lattice method is that the integration of the
kernel expression in the streamwise direction is accomplished by lumping the effect at
the 1/4 chord of each element:

1
w(xry’z) —8_‘” % ACPS Ag fs K(x-§1/47y-nyz'§,w1 M) do (3)

A set of linear algebraic equations may be formed from the relationships above and
written in matrix form:

{w} = [D] {aCp}

where a typical element of [D] is:

A
Dps = Efr [ Kix-£1 /4,y-n,2-L0: M) do 4)
S



If slender body interference effects are to be considered, the incremental normalwash on
lifting surfaces in the presence of slender bodies is calculated using Woodward’s method
of interference surfaces to determine lifting surface/slender body interaction effects.
Proceeding analogously as with the preceding equations:

1
wg(x,y,z) = é;% ACZsRosAszZs(x'fas:Y"')a,z'Ca,w,M)

(5)
+ 21—7% ACy Ro, Af Ky, (x-£ag.y-1a,2-a.0,M)
This system of equations may be written in matrix form:
{wp} = [Fz]{acz} + [Fy]{aCy}
where typical elements of the [F] are:
Frs = —lRo AfsKrs (6)
27 S
where ACy and ACg are components ofACpm, determined using slender body theory:
acp® = 22(Row® + w P Ry/Z + ik w'PRore,) )
Then, for lifting surfaces with the effect of axial singularities introduced:
{wg} = {w-wg} = [D]{aCp} ®)

Equation (8) is the form used to determine pressure differences on lifting surfaces
considering the interference effects of slender bodies.

4.1.2 SOLUTION METHOD
Procedure

1. Matrices of normalwash factors [D] and [F] are determined using equations (4)
and (6), respectively.

2. Geometric normalwash for slender bodies is specified and ACp(f) determined using
equation (7).

3. Normalwash induced on lifting surfaces by slender bodies is calculated using
equation (5).



4. Geometric normalwash for lifting surfaces is specified and combined with induced
normalwash to form the augmented normalwash on lifting surfaces, wp.

(91
vy
L]
4]
w
@
3
D

Evaluation of the Kernel Function Expression

Landahl’s expression for a nonplanar kernel function is used. In order to achieve
increased accuracy, the kernel is separated into two parts: the steady component which
may be integrated directly, and the unsteady increment which is evaluated
approximately by fitting the kernel expression with a parabolic function and
integrating analytically. In steady flow, the line of doublets is equivalent to a horseshoe
vortex whose bound portion lies on the 1/4-chord line of the element.

Normalwash Boundary Condition

The boundary condition is merely the substantial derivative of the surface deformation,

and for hnrmnnlr‘ motion:
@il 107 1A&R1a0010 C 001,

{w} = —[w] +;—‘;[¢]]{q} ©
where

[d)] = mode shapes which define translational displacements in the y or z
direction

[¢'] = the streamwise derivative of the mode shapes = d/dx [¢]

The displacement sign convention used in DUBFLX is shown in figure 1

dx

s,

Figure 1.—Displacement Sign Convention for DUBFLX



For lifting surface elements, the translational displacement used in equation (9) must
be normai to the surface. Slender body transiational displacements can be either in the
z or y direction depending upon the type of doublets associated with the slender body.
The normalwash control points for slender body line elements are the midpoint
locations; numerical experimentation indicates that the Kutta condition will be satisfied
for lifting surfaces if the normalwash control peint is chosen as the element midspan

3/4-chord point.

A slender body does not induce normalwash on the particular interference lifting
surface associated with itself. An interference lifting surface does not produce lift due to
its own motion; only the normalwash induced on these surfaces by other aerodynamic
elements produces lift.

When using doublet lattice in the DYLOFLEX system, the modal data used in
equation (9) may be input in either one of three ways: .

[ Defining a set of polynomials
° Using modal interpolation arrays
° Tabulating the displacements and slopes on cards

The polynomials define the displacements as functions of the x and y coordinate of the
surface. They are described by the user inputting on cards the order of the polynomial
and the coefficients of each term of the polynomial. The modal interpolation (SA) arrays
are generated by L21S(INTERP) (ref.l ). These arrays are read from magnetic file and
used with the DUBFLX geometry data to determine the needed displacements and
slopes. Finally, the tabular modal input consists of inputting via cards the
displacements and slopes at each control point. In all cases, the modal displacements
must be defined consistant with the sign convention shown in figure 1.

When using DUBFLX independent from the DYLOFLEX system, an alternate method
does exist in L216 to describe the mode shapes. The doublet lattice program has a set of
internally defined modes which the user may choose to use. However, the modes are
inconsistant with the DYLOFLEX sign convention and are only defined for box control
points.

4.2 APPLICATION
4.2.1 MODELING IDEALIZATIONS

Arbitrary configurations are idealized as primary lifting surfaces (wing, tail, nacelle
duct, control surface, etc.), slender bodies (fuselage, store, etc.), and, associated with
individual slender bodies, interference lifting surfaces (see fig. 2).

Primary lifting surfaces are represented by a series of planar segments, each of which is
a collection of small trapezoidal elements arranged in strips parallel to the free stream;
the pressure is constant over each element, and the resultant force is assumed to act at
the midspan 1/4-chord location. Slender bodies, axially symmetric bodies with linearly
varying radii, are represented with a system of line doublets located on the centerline of
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Figure 2, — Examples of Aerodynamic Modeling



revolution; the resultant force is assumed to act at the midpoint location. Interference
lifting surfaces are considered as surfaces of revolution with constant cross-sectional
shapes discretized just as primary lifting surfaces are.

A comprehensive list of rules governing the discretization of the basic aerodynamic
components (lifting surfaces, slender bodies, and interference surfaces) is presented on
pages 49 and 50 of reference 3. A brief summary follows.

1.

Lifting surface trapezoidal elements (boxes) are arranged in strips paralled to the
freestream.

Aspect ratio of the boxes should not be large; for the unsteady case an aspect ratio
of order unity is recommended.

Surface intersections and edges, fold lines, and hinge lines should coincide with
box boundaries.

Streamwise box length should be small relative to the basic wave length (see
table 1).

Boxes should be concentrated in regions where span loading changes rapidly or
where normalwash boundary conditions are discontinuous.

For planar or almost-planar wing-tail problems, spanwise boundaries on the tail
must align with those on the wing.

The radial distance between a normalwash control point and a box edge may not
approach zero.

Table 1.—Chord Division—Reduced Frequency Relationship

Reduced frequency Chord divisions
0.5 4
1.0 8

Note: Chord divisions based on relationship

11



12

4.2.2 LIMITATIONS

The doublet lattice method is subject to the limitations (common to other subsonic
lifting surface methods) involved in formulation of the basic theoretical aerodynamic
equations and of the kernel function expression. Accordingly, with these limitations, the
theoretical modeling is restricted to a- linear representation of inviscid subsonic flow,
and behavior of the kernel function deteriorates at high subsonic Mach numbers as flow
approaches the transonic range.

In addition, within this context two further approximations are made in the doublet
lattice method. One is concerned with the approximate evaluation of the kernel function
using a parabolic curve fit; this procedure, utilizing only a second order function, is less
exact than that developed in the kernel function methods using higher order functions.
It appears that this is not a major limitation. More significant is the assumption that an
aerodynamic surface can be represented by a system of line segments of acceleration
potential doublets for the purpose of calculating lift distributions. Practical problems
associated with application of the doublet lattice method primarily involve this
approximation; i.e., it is apparent that aircraft idealization is a critical factor governing
the validity and accuracy of computed results.



5.0 PROGRAM STRUCTURE AND DESCRIPTION

Program L216 (DUBFLX) is constructed as an overlay system consisting of a main
overlay and eight primary overlays. '

(L216,0,0) L216
(L216,1,0) INITIAL
(1216,2,0) PRT2
(L216,3,0) GEWSSL
(L216,4,0) GEQ
(1.216,5,0) AMSOL
(L216,6,0) AICSUB
(L216,7,0) GIN
(L216,8,0) SAMODE

The main overlay, program L216, performs file addition and deletion, and calls the
primary overlays as requested. Primary overlays INITIAL, PRT2, GEQ, AMSOL, GIN,
and SAMODE are called for the typical problem. Primary overlays INITIAL, PRTZ2,
GEWSSL, AMSOL, and AICSUB are called for the AIC problem.

This program requires subroutines that are not part of the L216 code. Some are
automatically obtained from the standard FORTRAN library when the- program is
loaded. Others are stored in the DYLOFLEX alternate subroutine library, which must
be declared at the time of loading. When the program is run as a standalone program, it
is the responsibility of the user to generate input data in the format required by L216.
Schematics of the L216 overlay structure and file communcations are presented in
figures 3 and 4. The following is brief description of each overlay.

Program
L216
(0,0)
Program Program Program Program Program Program . Program Program
INITIAL PRT2 GEWSSL GEQ AMSOL AICSUB GIN SAMODE
{2,0) {2,0) (3,0) (4,0 (5,0 (6,0) (7,0) (8,0)

Figure 3.—Qveriay Structure of Program L216

13



Card input

data
SATAP
Program
L216
Printed
output
NGETP NAETP

Figure 4.— External Data File Communication

5.1 PROGRAM L216
This program intializes and deletes scratch files, reads input data, and calls the
required primary overlays for solution and output data generation. The following

keywords are used; the underlined characters are required.

DUBLAT Indicates that input data following is for use by L216

$TITLE Printed and ignored
$QUIT Terminates execution

14



5.2 PROGRAM INITIAL
This program reads card input data for geometric and modal definitions, computes
detailed geometric data, processes modal input, and stores geometric data for

subsequent use in DYLOFLEX. The following keywords are used.

REDUCED FREQUENCIES  Introduces k-value array

GEOMETRY Introduces geometric data set
PANEL Defines lifting surface geometric/modal data
BODY Defines slender body geometric/modal data
MODES Indicates modal data set

53 PROGRAM PRT2

This program evaluates the kernel function to form the matrix of normalwash factors,
[D], for lifting surface elements, modifies the factors for symmetry, and writes the
matrix of normalwash factors on scratch tape for later use. The kernel function
expression is defined in reference 4 (appendices A, B and C).

5.4 PROGRAM GEWSSL

This program computes normalwash column vectors, { wajc}, for each of the
preselected AIC modes, combines these column vectors with the matrix of normalwash
factors, [D], to form the augmented matrix of normalwash factors, [D| waic], and
writes the matrix on scratch tape for subsequent use. The preselected AIC modes option
is described in reference 4 (sections 2.5, 2.6, and appendix D). The program generates
AIC’s for lifting surfaces only; slender body elements are ignored.

5.5 PROGRAM GEQ

This program computes the normalwash matrix for all non-AIC analyses. If slender
bodies are considf;red, matrix of induced normalwash factors, [F], slender body pressure
coefficients, ACp’, and the induced normalwash, Awg, are calculated. The augmented
normalwash,[ wg], is determined and the augmented matrix of normalwash factors
[D|wR] formed. The augmented normalwash and normalwash factors matrices are
stored for subsequent use.

5.6 PROGRAM AMSOL

This program uses the quasi-inverse method to solve the simultaneous set of equations
for the pressure on lifting surface elements.

5.7 PROGRAM AICSUB
This program calculates and prints the stability derivatives and pressure coefficients for
the AIC option. Additionally, for this option, the program computes and prints harmonic

gust coefficients. Analytic development of the gust matrix is described in reference 4,
section 2.5.

156
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5.8 PROGRAM GIN

This program computes and prints the pressure coefficients, section normal -force and
moment coefficients, total lift and moment coefficients, and generalized forces.

Aerodynamlc results requlred for later use in the DYLOFLEX system are stored on file.

Section coefficients on strip j per mode i:

1
L= — ACp, .A
°ny; = S % Py A%k
c —_1 SACp, Axi (x X]e.)
mj o Py SFK TXe/ay " Xley (10)

Force coefficients on body f per mode i:

0 _2
Cz. " =-SRg,ax,AC
Z; A% 0 4% le

0 _ 2, Y
CYi = AZROIAXIACP.Qi (11)

Total force and moment coefficients per mode i:

1
Cz =1+8 [ 2ej cos yjcjen.. + 3 g(f) Cz.(f)]
i Aj noF 1

Cy =(1-9) |- Z 2ej sin eien; + Z g(f) 1(f)]
i
1+ 8 2
Cm; = E [e mjj - Cnj; (xlej - xp)] 2e; cos v
ACr J .
-3 &P 5 2R, ax,Cp Z (x1e, - xR) (12)
(1-9) 2 : gin v:
R v ?[c emj; - cenj; (x1ej - XR)] 2e; sin 73
+3 g(f)ZZRO Ax,ACp Y (X1e; - XR)
R 24 )
) L
-8 1
cgi - ,2 ccnJl 2ej (yj cos yj + zj sin yj)

(f) ®_ €, O
+ E 4 i Ye + CYi ZC )

(f)



Generalized force coefficients (half airplane):

1
Qik =;-é- EZACPki fki Axgek

+ $ePs2a0p, © fiax, Ro

f 2 ® 2

where:
(¢

1-Bodies on the plane of symmetry
= 2-Bodies off the plane of symmetry

]
I

(13)

The generalized aerodynamic forces defined by equation (13) are calculated on the right

e TR

hand side of the equations of motion as defined in L217 (EOM) (ref. 5).

5.9 PROGRAM SAMODE

This program uses the SA (interpolation) arrays generated by L215 (INTRFP) to
determine required modal data. For each lifting surface and slender body, the program
reads the SA array, interpolates, calculates the modal displacements and slopes, and
computes the generalized force integration matrix [BQ]. The modal data and

integration matrix are stored on a random access file for subsequent use.

The following is the element of integration matrix (box k/line element £, mode 1).

1
Bki —83 (2eix Axg c/4ki)

1

Axg h ]
BQI 53 (ROQl XQI {A_X_jl
2 2;

sékigi

1.0

(14)

17



6.0 COMPUTER PROGRAM USAGE

The program was designed for use on the CDC 6600. The machine requirements to

execute L216 are:

Card reader
Printer

Disk storage

Tape drive

To read control cards and card input data

To print standard output information, optional intermediate
calculations, and diagnostic messages

All sequential magnetic files not specifically defined as magnetic
tapes are assumed to be disk files. The scratch random access file
is always a disk file.

For “permanent” storage of data, magnetic files are copied to and
from magnetic tapes with control cards before and after program
execution

The program L216 is written in FORTRAN IV and complied with the “FTN” compiler.
L216 may be executed on the KRONOS 2.1 operating system.

6.1 CONTROL CARDS

The following list is a typical set of control cards used to execute L216 using the
absolute binaries from the program’s master tape.

Job card

Account card

REQUEST(MASTER, F=I,LB=KL,VSN=6 6XXXX) { Retrieve the

REWIND(MASTER) program from its
SKIPF(MASTER) master tape
COPYBF(MASTER,L216)
RETURN(MASTER)
: { Prepare optional
. input data files
L216. { Execute 1.216 (DUBFLX)
: [ Save optional output
. data files
EXIT.

DMP(0,field length)
--- End-of-record

Card input

data

--- End-of-file

18




The following list is a typical set of control cards used to execute L216 using the
relocatable binaries from the program’s master tape.

Job card

Account card
[ ]
[ ]
[ ]

REQUEST(MASTER, F=I,LB=KL,VSN=66XXXX) {Retrieve the program

REWIND(MASTER) ;
fi ts ter t
SKIPF(MASTER,2) rom 158 master tape
COPYBF(MASTER, REL216)
RETURN(MASTER) Prepare optional input files and
: retrieve DYLIB, the DYLOFLEX
. alternate subroutine library
LDSET(LIB=DYLIB,
PRESET=INDEF)
LOAD(REL216) ‘ {Load and Execute
NOGO. L216(DUBFLX)
RETURN(REL216,DYLIB)
L216.
: { Save optional output
° data files
EXIT.

DMP(0,field length)
---End-of-record

Card Input

Data

---End-of-file
6.2 RESOURCE ESTIMATES

The computer resources utilized (core requirements, types, printed output, time, etc.)
are a function of problem size. Table 2 shows examples of resources used for some
problems of varying size.

6.2.1 FIELD LENGTH

Program 1.216 requires a field length of 76 000 octal words to load; execution requires a
minimum of 132 000 octal words.

During computation of the inverse of the kernel function matrix, partitions are formed
whose size depends on the core available in blank common. The number of input/output
operations varies as the number of partitions. There is a trade-off between central
processor time and field length for cases involving a large number of aerodynamic
elements.

19



Table 2.—Examples of Resource Utilization

Example

1 2 3 4 5
Number of reduced frequencies 2 2 1 1 1
Number of lifting surface boxes 32 52 102 162 225
Number of slender body elements 6 10 0 0 0
Number of modal degrees of freedom 3 3 1 1 1
CPU seconds 13 24 23 67 157
Disk requests 469 590 349 582 845
Disk sectors 8184 9150 7344 8942 14836
Required core 143000 149000 162000 178000 197000
Printed lines (NPFM = 1) 1827 2180 1697 2095 3098

An equation to determine the recommended field length is:

Field length = (132000)g+ (120*NTOT)q¢

where NTOT is the total number of aerodynamic elements (lifting surface boxes and
slender body line elements).

6.2.2 EXECUTION TIME

The time required to compute unsteady aerodynamic characteristics per specified
reduced frequency value depends primarily on the number of aerodynamic elements,
secondarily on the field length. Problem computational time increases roughly as the
square of the number of elements. Table 2 includes the CPU times for some variously
gized problems.

6.2.3 PRINTED OUTPUT

The number of lines of printed output varies with problem size and specified print
options. The maximum number of lines printed per reduced frequency is approximately
10 000 when the checkout print option is specified. Table 2 includes the line count for
some examples.




6.2.4 TAPE DRIVES

A magnetic tape drive is required if the program is accessed from a master tape. One
tape drive may be needed for modal input, two for saved aerodynamic and geometric
data files.

6.2.5 DISK STORAGE

L216 uses internal scratch files. Two of these are random access files (TAPE8 and
TAPE9); the others are sequential

6.3 INPUT DATA

Input data for program L216 chiefly consists of card input data from file INFIL (TAPE5)
optionally supplemented by modal data from file SATAP.

A summary of the card input data is given at the end of this section. This summary, a
quick reference for the necessary card input, is included for the convenience of users
having attained familiarity with the program.

The alternative forms of unsteady aerodynamic results specified for output have an
impact on the input card sequence. The order in which cards are input is shown in
figure 5.

6.3.1 FORMAT OF CARD INPUT DATA

Card data is read in fixed fields and specific columns of the cards as indicated on the
pages following. The following conventions, with the exceptions noted, are general
throughout the program.

1. Floating point variables are read with format E10.0.

2. With the exceptions of cards 13.1, 13.2, and 15.1, integer variables are read with
format I5.

3. Hollerith variables (keywords, etc.) are read with format A10.
Only the first five characters of keywords are checked for recognition.
6.3.2 CARD INPUT DATA SPECIFICATIONS

All card sets must be present except as noted. Unspecified columns on any card may be
used for comments. The underlined five characters in keywords must be present.
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8.0-10.0

12.0~12.3

Figure 5. — L216 Card Input Data Flow



13.1

13.3-13.4

Figure 5._(Continued)
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i=1 NF+NB

15.0-15.2

i=NP+NB

NO

Figiire 5.—(Concluded!
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Card Sei 1.0-L216 Data Set Initiation

DESCRIPTION

KEYWORD/
COLS. | VARIABLE FORMAT
1-10 SDUBLAT Al0
| 11-70 | | |

Introduces L216 card input data set - must be the first

card read by L216

Available for comments

The following cards (2.0 through 17.4) are repeated for each data case.

Card Set 2.0-Title

DESCRIPTION

Introduces case title and comments

KEYWORD/
COLS. |VARIABLE FORMAT L
1-10 $TITLE AlQ0
11-70 ;

Avajilable for comments.
Yoo 303 So o aii1a mnd lahel £
40TSN4GEd ab Case TLTl€ and iapelrT

Printed at beginning of output listing for current case

The number of $TITLE cards is unlimited

Card Set 3.0-Case Identification

REYWORD/

COLS. | VARIABLE FORMAT DESCRIPTION

1-10 | CASE AlO Introduces input data for current case.

11-15| ICASE 15 Case number for current data set
(1 < ICASE < 36)

15-55# I Not used )

21-30 g§§g£OUT 0310 Request# checkout printing
This option overides all print flags and a large amount
of intermediate data is printed. Generally not exercised.

31-35| ICOND ) 15 Condition.;;;;;r 77; Case number)

36-70J V ] g;;ilable for comments
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Card Set 4.0-Condition and Configuration Constants

26

KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-10 . | FMACH E10.0 Mach number, [0 < FMACE < 1.0)
11-20 ACAP E10.0 Reference area (Iengthz)
Used in calculation of sta.bili.ty derivatives
21-30 REFCHD El0.0 Reference chord (length)
Used in calculation of section coefficients and stability
derivatives
31-40 REFSPN E10.0 Reference semispan {length)
Used as normalizing factor for generalized force coefficients,
also appears in expression for ‘zolling moment coefficient.
1f modal input is via SATAP or if output aerodynamic data is
intended for subsequent use in DYLOFLX, value must be unity
(8 =1.0).
41-45 NDELT 15 Symmetry flag (Plane Y = 0)
= 1 symmetric
= -1 anti-symmetric
= 0 non-symmetric
46-50 NP 15 Number of panels on all lifting (primary and interference)
surfaces, {0 < NP < 40)
51-55 | NB 15 Number of slender bodies (0 < NB < 20)
I1f a body has motion in both Y and Z directions (e.g., nacelle),
It is represented with two geometrically identical slender
bodies, each to simulate motion in one of the two directions.
56-60 NRF I5 Number of reduced frequency values for which aerodynamic

characteristics are required, (0 < NRF < 20)




Card Set 5.0-Options and Tape Identification

[ ] xevworo/ |
COLS. VARIABLE FORMAT DESCRIPTION
1-5 NDSV 15 Flag to save geometric and aerodynamic data on files
NGETP and NAETP
= 0 Do not save
s = 1 Save
6-10 NAIC 15 N Flag indicating form of modal data”
- 0 SA array f.rom tape, tabular input, or
Polynomial (card set 14)
- 1 Preselected AIC modes
(card set 13)
11-15 | NDATA Is Flag to print matrix of downwash factors [D]
= 0 Do not print
= 1 Print
16:20 NSB 15 Flag to print matrix(ces) of slender body induced downwash
factors [APZ], [APY], and body induced downwash. {wg}
= 0 Do not print
= 1 Print
21-25 NDBG 15 Plag to control printout
= 1 Input geometry, and modal data, and downwash matrix results
are printed
= 2 Computed geometry and modal data are printed in
addition to the data specified above
= 3 Intermediate results associated with the analysis
are printed in addition to the data specified above.
This option is equivalent to the keyword CHECKOUT
on card set 3.
26-307 : o Not used
I S, R S -

*NAIC must be equal to 0 when DUBFLX is used in DYLOFLEX.
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31-40

NAETP

Al0

File name of the aerodynamic results to be stored. The

file name must begin in column 31 with an alphabetic char-
acter and may contain up to seven characters. Each logical
file contains all the aerodynamic :eﬁults for one case. The
first matrix of each logical file contains the control matrix

for the aerodynamic data for the current case.

41-50

NGETP

Al0

File name of the geometric results to be saved. The file
name must begin in column 41 with an alphabetic character
and may contain up to seven characters. Each logical file
contains all the geometric data for each case. The first
matrix contains the control matrix for the geometric data for

the current case.




Card Set 6.0-AIC Data Flags and Other Options

KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-5 NSTRIP 15 Total number of strips on all lifting (primary and inter-
ference) panels.
Q1 < NSTRIP < 70)
6-1a—ﬁ NBF I5 Seguence numbegﬁsi the first strip.
Omit if NAIC ¥ 1 (card set 5)
11-15 NBL I5 Seé;ence'number ;f the last strip. Usually = NSTRIP
| Omit if NAIC ¥ 1
16-20 { NPR1 s Flag to print all AIC solution matrices [D'lwuc]
= 0 Do not print
= 1 Print
21-25 | NPR2 15 Flag to print AIC dimensional matrix [Ch]d
= 0 Do not print
= 1 Print
26—3b NPR3 15 Flag to print AIC pressure coefficients and stability
derivatives
= 0 Do not print
= 1 Print static stability derivatives
= 3 Print static and dynamic stability derivatives
If NPR3 = 3, NRF must be > 2 and RFREQ(1l) must be 0.0
31-35 Not used
36-40 NGUST 15 Flag to compute generalized gust force matrix*
= 0 Do not compute
= 1 Compute
This option is available only if NAIC = 1.

*This option can not be used in DYLOFLEX.
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41-45

JSPECS

15

Symmetry flag (Plane Z = 0)
= 0 MNon-symmetric
= 1 Symmetric (biplane or jet)

= -1 Anti-symmetric (ground effect)

46-50

NPC

15

Mode selector for AIC generation
= 0 Alternative 1 - (plunging, pitching, control
surface and tab rotation)
= 1 Alternative 2 - (three cambering modes, control
surface and tab rotation)

Omit if NAIC # 1

51-55

NSV

15

Total number of strips on all vertical panels that lie on
the plane of aymmetry Y = 0. Data for vertical panels lying

on the plane ¥ = 0 must be input before data for other panels.

56-60

NBV

15

Total number of boxes on vertical panels lying on the plane

Y = 0.

61-65

NYAW

15

Flag to control stability derivative calculations
= 0 Pitch coefficients calculated
= 1 Yaw coefficients calculated
If on card set 4:
NDELT = 0; NYAW = 0 or 1
NDELT = 1; NYAW =

NDELT = ~1; NYAW = ]

NPR1, NPR2 and NPR3 must be 0 if NAIC ¥ 1. Strips are numbered consecutively from

inboard to outboard per panel for all panels in the input order.




Card Set 7.0-Gust Data Set

Omit card set 7.0 if NGUST = 0 (card set 6.0). This option can not be used in DYLOFLEX.

KEYWORD/

COLS. VARIABLE FORMAT DESCRIPTION

1-10 GUST _ Al0 Introducis gust specification data

11-20 é;gg’ E10.0 Gust reference plane dihedral angle (degrees)
If GZRO = 0.0, gust velocities are in vertical direction

21-30 XZRO El0.0 Gust reference point, location at which sinusoidal gust
velocity is unity.

31-40 | VEL E10.0 Aircraft velocity (length/sec)

41-50 WG E10.0 Vertical gust velocity af XZRO (length/sec)

Card Set 8.0-Strip-Box Correlation

B KEYWORD/ o )
COLS. VARIABLE FORMAT DESCRIPTION
1-5 LIM(I,l) I5 Number of first box on strip I
6-10 LIM(I,2) IE'; ) Number of last box on strip I
11-70 1215 Repeat LIM 1 and 2 for all NSTRIP values using as many cards
as necessary. Each card contains values for seven strips.

Boxes are numbered consecutively from leading edge to trailing edge per strip, spanwise

per panel for all panels in the input order.

Card Set 9.0-Reduced Frequency Data Set

KEYWORD/

COLS. VARIABLE FORMAT DESCRIPTION

1-20 REDUCED Al0 Introduces array of reduced frequencies
FREQUENCIES

21-70 Available for comments




Card 9.1-Array of Reduced Frequency Values

KEYWORD/

COLS. VARIABLE FORMAT DESCRIPTION
1~-10 RFREQ E10.0 Reduced frequency k = Wcr/,, (radians)
‘11-70 | 6E10.0 | Repeat RFREQ for all NRF values using as many cards as neces-

sary. Each card contains up to seven values.

Geometric arrangements and nomenclature for lifting surfaces and slender bodies are
illlustrated in figures 6 and 7, respectively.

The geometry data of cards 10.0 through 12.3 is defined in the reference axis
system. If used in DYLOFLEX, this reference axis system should be the same as that
used in INTERP, L215 (ref. 5). Proper aerodynamic modeling may require surfaces to be
moved up or down, forward or back, or inboard or outboard from their actual location
(fig. 6). When using the interpolation (SA) arrays from INTERP, control and force point
locations on a surface, are transformed from the reference axis system to the surface’s
local axis system. To insure the proper transformation of these points, any shifting of
the surface must be taken into account using the variables XSHIFT, YSHIFT, ZSHIFT

on card set 11.0.

Card Set 10.0-Geometry Data Set

KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-10 GEOMETRY Al0 Introduces geometric input data set.
11-70 Available for comments.

Omit Cards 11.0 through 11.4 if no panels are defined. Repeat all panel data (cards 11.0
through 11.4) for each panel. All the panels on a lifting surface must be input
consecutively. The data for the surfaces must be in the following order.

1. Primary lifting surface panels (e.g., wings, tails, etc.); panels on the Y = plane
must appear first

2. Interference lifting surface panels
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Figure 6. Panel Geometric Nomenclature

33



34

Figure 7.—Slender Bod y Geometric Nomenclature



Card Set 11.0-Panel Geometric Definition

KEYWORD/

COLS. VARIABLE FORMAT DESCRIPTION

1-10 PANEL Al0 Introduces data for specific panel

11-15 IPN 15 Panel number
Panels are numbered consecutively as input; Applicable only
to primary lifting surface panels.

1l6-20 IDSURF I54447 Logical file number of the SATAP file containing the meodal
data for the surface including this panel. For interference
surface lifting panels IDSURF = 0.

21-25 Not used

26-30 ITYPE A5 Indicates type of lifting surface
PRIME - primary lifting surface
INTER - interference lifting surface

31-40 XSHIFT E10.0 Shift of surface ai;ng X axis

41-50 YSHIFT ElC.0 Shift of surface along Y axis

51-60 ZSHIFT El10.0 Shift of surface aléng Z axis

Card 11.1-Panel Planform Definition

"KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-10 X1 E10.0 X coordinate of panel .inboard leading edge corner
11-20 x2 E10.0 X coordinate of panel inboard trailing edge corner
21-30 X3 E10.0 X coordinate of panel outboard leading edge corner
31-40 X4 E10.0 X coordinate of panel outboard trailing edge corner
41-50 Yl E10.0 Y coordinate of panel inboard edge
51-60 Y2 E10.0 Y coordinate of panel outboard edge

Card 11.2-Panel Planform Definition (Cont.)

KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-10 21 E10.0 2 coordinate of panel inboard edge
11-20 Z2 El10.0 %z coordinate of panel outboard edge
21-25 NC 15 Number of chordwise division boundaries
26~30 NS 15 Number of spanwise division boundaries
31-40 COEFF E10.0 Scale factor for panel deflection modes

Default: COEFF = 1.0
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Card 11.3-Array of Panel Chordwise Division Boundaries

KEYWORD/
COLS, VARIABLE FORMAT DESCRIPTION
1-10 TH E10.0 Chordwise division boundary
11-70 6E10.0 | Repeat TH for all NC values using as many cards as
necessary. Each card contains seven values.

Fractional values beginning with 0.0 at the panel leading edge, ending with 1.0 at panel

trailing edge.

Card 11.4-Array of Panel Spanwise Division Boundaries

KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-10 TAU(I) E1l0.0 Spanwise division boundary
11-70 6E10.0 Repeat TAU for all NS values using as many cards as neces-
sary. Each card contains seven values.

Fractional values beginning with 0.0 at the panel inboard edge, ending with 1.0 at

the panel outboard edge.

Omit cards 12.0 through 12.3 if no slender bodies are defined. Repeat all slender body
data (cards 12.0 through 12.3) for each slender body. Slender bodies with Y doublets

must appear first.

Card Set 12.0-Slender Body Geometric Definition

KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-10 BODY AlQ Introduces data for specific slender body
11-15 IBN 15 Body number, (1 < IBN < 20)
16-20 IDSURF I5 File number of the SATAP file containing the data for this
slender body.
21-70 Available for comments.
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Card 12.1-Body Axis and Motion Specification

T KEYWORb/
coLs. VARIABLE FORMAT . DESCRIPTION
1-10 zc - E10.0 2 coordinate of slender body axis
11-20 Yc Elt;.o Y coordin;t‘eﬂ ;ﬁfﬁslender body axis
21-30 | COEFF E10.0 -S—c;_le factor”fqr slender body deflection modes
Default: COFEFF = 1.0
31-35 | NF | I5 T Number (.af ;;ender body element endpoints, (2 <NPF <20)
36-40 NZ 15 Flag to specify Z doublets (upwash)
= 0 No Z doublets
= 1 Z doublets
41-45 NY is Flag to specify Y doublets (sidewash)
= 0 No Y doublets
= 1 Y doublets
:50 MISB1l i; T Number of first box on the interference lifting surface
associated with this slender body
51-55 MISB2 v;;j Number of last box on the interference lifting surface
associated with this slender body
If a body has both 2 and Y motion (e.g., nacelle), it is represented with two bodies,
one having Z doublets, one having Y doublets. A single interference lifting surface is
associated with both bodies.

Card 12.2-Array of Body Element Endpoints

KEYWORD/
COLS. VARIABLE DESCRIPTION
1-10 F X coordinates of slender body element endpoints.
11-70 Repeat F for all NF values using as many cards as necessary.

Each card may oontain seven values.

Ordered from nose to tail.

Card 12.3—-Array of Radii at Body Element Endpoints

KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-10 RAD E10.0 Slender body radii at element endpoints.
Slender body must be closed, i.e., RAD(1l) = RAD(NF)} = 0.0
"1’1:7'0*' T ;EI0.0 szpeat RAD for all NF values usirng as many cards as necessary.
Each card may cantain seven values.
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Modal data may be input in any one of three forms:

1.

Coefficients used in polynomial definitions of modal displacements and slopes are
input on cards. Equations will be written to define the variables. For panels
(lifting surfaces) the deflections will be normal to the surface, while for bodies the
deflections will be in the Z- (if any) and Y- (if any) directions. For the “NR”
panel or body, the deflections in the “NQ” " mode are calculated as follows:

® ™® _ corr ) >

NQ Us /(s
N=0,1,.M=0,1...

where 7 is in a radial direction. The origin of the radius is either at the origin of

coordinates, when N8 = 0, or at the inboard edge (for the panel) or the axis (for a

body) if N8 is set to 1 (fig.8).

—~
p=d
(4}
habl

ARQ(NR,NQ,N,M)

Modal deflections, slopes, etc. for each aerodynamic element are input directly on
cards.

Arrays of modal coefficients are read from input file SATAP and routines within
L216 implement an appropriate interpolation scheme to determine the required
modal data at the aerdynamic element control points, defined by geometric data
previously input. This option requires previous use of the interpolation program
L215 (INTERP) defined in reference 5, in order to form the modal coefficient arrays
contained on SATAP. The interpolation routines are defined in the reference.

Card Set 13.0-Modal Data Set

KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-10 MODES Al0 Introduces modal data input set
11-70 Available for comments




2 2
T = V{Y - (NB)YI(NR)} + {z -(NB)zl(NR)} for panels

' 2. 2
T = \/{y - (NB)YC(NR)} + {z - (NB)ZC(NR)} for bodies

B 1y

Panel 1

Panel 2

(r, N8=1)

Since each panel is planar, 1 is a spanwise distance
in the plane measured from its inboard edge or from
the origin y = z = 0; v is a radial distance only in
the sense that each panel may have a different
dihedral. The use of this radial distance is not
meant to imply that the panels are curved.

Figure 8. — Radjal Origin Definition



Omit cards 13.1 through 13.4 if NAIC = 0 (card set 5.0).

Omit card 13.1 if NPC
Omit card 13.2 if NPC

0.

1 (card set 6.0).

Card Set 13.1-AIC Panel Mode Selection

KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-3 NOP I3 Panel number
4 Is1 Il = 1 Select plunging mode i
5 Is2 I1 = 1 Select pitching mode
6 Is3 Il = 1 Select control surface rotation
7 I1s4 I1 = 1 Select tab rotation -
8 185 I1 = ] Select control surface plunging
9 186 Il = 1 Select tab plunging ) -
10 Not used
11-70 Repeat columns 1 to 10 for each panel; i.e. 7Vpar;els
per card. There are NP (card set 4) panels.

Card 13.2-AIC Panel Mode Selection (Alternative 2)

40

KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-3 NOP I3 Panel number
4 Is1 Il Select lst cambering mode (=1)
5 1s2 Il Select 2nd cambering mode (=1)
6 1S3 Il Select 3rd cambering mode (=1)
7 IS4 Il Select control surface rotation (=1)
8 IS5 Il Select tab rotation (=1)
9 Is6 Il Select control surface plunging (=1)
10 Is7 11 Select tab plunging (=1) 7 )
11-70 Repeat columns 1 to 10 for each panel defined, (that is,
7 panels per card). There are NP (card set 4) panels.




Repeat cards 13.3 and 13.4 as pairs for all panels.

Card 13.3-Array of Reference Axis Locations at Panel Inboard Edge

KEYWORD/ T *7—,“ 1T - i

waOI‘.S - \IA'.RI{\B-I‘Eq i FE)R.!'{A‘T_“ . DESCRIPTION
1-10 XHI(1) !}0.0 Elastic axis
11-20 XHI(2) ‘E10.0 Control surface leading edge
21-30 | XHI(3) E10.0 Control surface rotation point
31-40 )CHITH E10.0 Tab leading edge
41-50 XHI (5) E10.0 Tab rotation point
Fractionﬁ valu;s of local chord at the inboard panel edge

Card 13.4-Array of Reference Axis Locations at Panel Outboard Edge

REYWORD/ -

COLS VARIABLE FORMAT DESCRIPTION
1-10 XHO(1) E10.0 Elastic axis

11-20 XHO (2) 1 Eloo 1 Crontroliisurface leading edge
51—5-6_: x‘?ié(:i) El0.0 Conﬁrol surface rotation point
Tl—‘iioﬂi ;0(4; o --_}:-10».07 "'.l‘ab 7leading edge
_1}-5’6: ;HOV(S)iA | IIIO;O Tab rotatibn”poix;t’

Fracti;l?l ‘va]*.ueis of local chord at the outboard panel edge
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Omit cards 14.0 through 17.4 if NAIC =1 (card set 5.0).

Card Set 14.0-Modal Data Flags and Options

42

COLS.

KEYWORD/
VARIABLE

FORMAT

DESCRIPTION

1-5

NMD

Is

Total number of modes (1 <NMD < 70)

6~10

NTA

I5

Total number of ARQ values for polynomial mode input

Omit if NMDIN ¥ 0

11-15

IAERO

I5

Flag to save aerodynamic data on file NAETP
= 0 Do not save
= 1 Save [D]-land [?) matrices (I'is the quasi-inverse)
= 2 Save [Q] and ;] matrices

= 3 Save [D]? [F3. [Q]. [A:p]matrices

16-20

NMDIN

I5

Type of modal input¥*
= 0 Polynomial
= 1 Integration matrix {B], deflections [h/s],
first derivative [d(h/s)/%(x/s)] and second
derivative [a? (h/n)/d (x/8) 2] from cards.

= 2 Input SA arrays from file NTPSA

21-25

NPFM

15

Flag to compute and print pressure coefficients, section
coefficients, stability derivatives and generalized force
coefficients

= 0 Do not compute and print

= 1 Compute and print
If IAERO >1 and NPRM = 0, the results are computed but not

printed.

26-30

NMTP

15

Number of ARQ coefficients for all lifting surface panels

Omit if NMDIN ¥ 0

31-35

NMTB

15

Number of ARQ coefficients for all slender bodies

Oomit if NMDIN = 0O

36-45

NTPSA

Alo0

Name of file containing the SA arrays. File name must begin
in column 36 with an alphabetic character and may contain

up to seven characters. Omit if NMDIN ¥ 2

*h is defined positive in the positive z or y direction (fig. 1)




Omit cards 15.0 through 17.4 if NMDIN = 2 (card set 14.0).
Omit cards 15.0 through 15.2 if NMDIN = 1.
Omit cards sets 16 through 17.4 if NMDIN = 0.

Repeat cards 15.0 through 15.2; once for panel data, once for slender body data.

Card Set 15.0-Polynomial Mode Input Data Set

KEYWORD/

COLS. VARIABLE FORMAT DESCRIPTION

1-10 PANEL Alo Indicates polynomial modal data for specific panels, bodies
or
BODY

11-70 Available for comments

Polynomial modal data for panels must precede that for bodies.

Card 15.1-Polynomial Mode Specifications

KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-2 NR I2 Panel/body number
3-4 NO 12 Mode number
5-6 NA 12 Number of ARQ coefficients for mode NQ for panel/body NR.
7-8 N8 12 Radial origin flag
= 0 Use X axis
= 1 Use panel inboard edge/body axis
9-10 ;ot u-;d
11-70 3012 Repeat the four items in column 1-10 for all ((NP/NB)*NMD)
values using as many cards as necessary. Each card may
contain seven sets of four items.
ordering is reguired to be {[Panels(l—NP) ] Hode(l)} - -[Panels(l-np):], Mode (mm)}
or equivalently for slender bodies. The set of numbers must be specifiad regardless
of whether or not the panel/body is in motion.
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Card 15.2-Constant Coefficients for Definition of Polynomial Mode Shapes

Note sign convention shown in figure 1.

KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-5 LARQ (1) 15 Exponent of X/S in the expression defining polynomial modes
6-10 LARQ (2) I5 Exponent of /S
11-20 ARQ E10.0 Coefficient in the expression defining polynomial modes
21-60 Repeat to I NA - three sets per card - number of cards as
necessary

If NMDIN = 1, cards 15.0 through 15.2 are replaced by card sets 16.0 through 17.4.
Repeat cards 16.0 through 16.3 for each mode.

Card Set 16.0-Tabular Modal Data for Panels

KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-10 PANEL MODE | AlOQ Introduces tabular modal data set for lifting surface panels
11-15 INMD 15 Mode number, (1 < INMD < NMD)
16-20 NBOX I5 Total number of boxes on all panels
21-25 IFLAG I5 Flag describing form of input for generalized force integration

matrix
= 0 Integration matrix [BQ] input on cards

1 [BQ] calculated internally from normalized box

c/4 displacements input on cards

Card 16.1-Box Integration Matrix

KEYWORD/
CoLs. VARIABLE FORMAT DESCRIPTION
1-10 BQ El0.0 Generalized force integration matrix data
11-70 6E10.0 Repeat BQ for all NBOX values, using as many cards as nhecessary,
Each card contains seven values.

Form of the data is dependent on IFLAG (card set 16.0)

IFLAG = 0 Input matrix [BQ] with elements defined by

By = L “k'(ﬂséi.)ki

IFLAG = 1 Input matrix [.E%ﬁi], c/4 displacements

44



Card 16.2-Box Displacements

Note sign convention shown in figure 1.

keyworo/ | | T
COLS. VARIABLE FORMAT

DESCRIPTION

1-10 H Elv.0 Normalized box 3c/4 displacements [____h::/l]

1770 | '6E10.0 | Repeat H for all NBOX values using as many caras as necessary.

Each card contains seven values.

Values for boxes on interference lifting surfaces may be input as zero, since interference

surfaces carry no lift due to their own motion.

Card 16.3-Derivatives of Box Displacements

KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-10 DH El0.0 Derivative of normalized box 3c/4 displacement
d(h3c/4/s)/d(x/s)
PE.:7O 6E10.0 Repeat DH for all NBOX values using as many cards as necessary.
Each card contains seven values.
~;/:\‘u;s for boxes on in;_;:ference surfaces may be input as zero.

Card Set 17.0-Tabular Modal Data for Bodies

KEYWORD/ ) '
cOLS. | VARIABLE | FORMAT DESCRIPTION

1-10 BODY MODEJ Alo l Introduces tabular modal data set for slender bodies

INMD J_Is J Mode number, (1 < INMD < MMD)

16-20 l NBE LIS l Total number of line elements on all slender bodies

Card 17.1-Body Element Integration Matrix

KEYWORD/
COoLS. VARIABLE FORMAT DESCRIPTION
1-10 BQ El0.0 Generalized force integration matrix data
11-70 6E10.0 Repeat BQ for all NBE values using as many cards as necessary.
Bacn card contains seven values.

Form of data is dependent on IFLAG (card set 16.0)

IFLAG = 0 1Input matrix {[BQ] with elements defined by
1 h /2
BQ,; = w2 [“'L by (-—,;L-)u-]

IFLAG = 1 Input matrix [M..‘&]




Card 17.2-Line Element Displacement

Note sign convention shown in figure 1.

KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-10 H E10.0 Normalized line element midchord displacementg[hA:/z]
11-70 6E10.0 Repeat H for all NBE values using as many cards as necessary.
Each contains seven values.
Card 17.3-First Derivative of Line Element Displacement
KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-10 DH1 E10.0 Derivative of normalized line element midchord displacement
hax/2 b3
d( 3 )// d(?)
11-70 6E10.0 Repeat DH]1 for all NBE values using as many cards as necessary.
Each contains seven values.
Card 17.4-Second Derivative of Line Element Displacement
KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-10 DH2 E10.0 Second derivative of normalized line element midchord dis-
r thax/2 X \2
placement d (-—.—)/ d(?)
11-70 6E10.0 Repeat DBE2 for all NBE values using as many cards as necessary.
Each contains seven values.

Card Set 18.0-1L.216 Data Set Termination

KEYWORD/
COLS. VARIABLE FORMAT DESCRIPTION
1-20 $QUIT 410,10X | Terminates L216 card input data.
DUBLAT
DATASET
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Requirements Reference
or Function Key Words and/or Variables Card Format Card Set (CS)
| $DUBL | a0 1.0
: -
$TITL Al0 2.0
CASE CHECK A10,15, 3.0
ASE ICOND | 10,15
Condition, FMACH ACAP REFCND REFSPN NDELT NB l 4E10.0,415 4.0
Configuration NP NRF |
Specs. :
Options NDSY NDATA NDBG NAETP NGETP 515,5X,2A10 5.0
RAIC NSB  ee---
AIC Specs., NSTRIP NBL NPR2  -eee- JSPECS NSV NYAW 61%,5X,615 6.0
Options NBF NPR1 NPR3 NGUST NPC NBY --ee- i
Gust; NGUST=1 GUST GZRD XZRO VEL WG A10.4E10.b 7.0
Strip-Box LIM{I,)) , Repeat to I = NSTRIP 1415 8.0
Correlation LIM(1,2)
REDUC Al0 9.0
k values RFREQ » Repeat to NRF 7E10.0 9.1
GEOME Al0 10.0
Panel Specs. PANEL IPN  eeeee XSHIFT YSHIFT IZSHIFT A10,215,5X%, 11.0
NP £ 0 1DSURF ITYPE AS,3E10.0
Panel Planform X1 X2 X3 x4 \ Y2 Repeat 6£10.0 1.1
Definition 7 12 N COEFF L w 2610.0,215 .2
NS E10.0
NP
Chordwise Divisions |TH » Repeat to NC 7E10.0 1.3
Spanwise Divisions TAU » Repeat to NS J 7€10.0 11.4

VIVd LOdNI gdV) 40 XHVININAS £8'9
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Requirements Reference
or Function Key Words and/or Varfables Card Format Card Set (CS)
3
Slender Body Specs. | BODY IBN A10,215 12.0
NB #0 IDSURF
Body axis, motfon yio YC COEFF NF NY MISB2 Repeat 310.0,515 121
Specs. NZ MISB1
} to
Body Element F . Repeat to NF 7E10.0 12.2
Endpoints N8
Body Radii at RAD » Repeat to NF 7E10.0 12.3
Endpoints J
MODES Al0 13.0
AIC Specs. I [NOP,1S1,152,153,154,155,156], Repeat to NP 7(13,611) 131
NPC = 0
: AIC Specs. 1I [NoP,151,152,153,154,185,156,1S7], Repeat to NP 7(13,711) 13.2
o | NPC =1
= Ref. Axis,Inbd. XH11 XHI2 XHI3 XHI4 XHIS Repeat- 5€10.0 13.3
to
Ref. Axis,Outbd. | XHO1 XHO2 XHO3 XHO4 XHOS NP 5E10.0. 13.4
Modal Data Specs. NMD TAERO NPFM NMTB 715,A10 14.0
and Options NTA NMDIN NMTP NTPSA
<
o PANEL/BODY Repeat Al0 15.0
.
= | Poly. Mode Specs.| [NR,NQ,NA,N8,-], Repeat to NP/NB s for 412,2%,3012 15
S Coefficients LARQ1 ARQ , Repeat to NA Bodies 215,E10.0 15.2
L | LARQ2 J
Box Tabular Modal |PANEL INMD NFLG ) A10,315 16.0
Specs. & Options NBOX Repeat
Box Integ. Matrix |BQ » Repeat to NBOX | to 7€10.0 16.1
Box H3c/4/s H , Repeat to NBOX WD 7€10.0 16.2
~ | Box dH3c/4/s/dx/s DH , Repeat to NBOX J 7E10.0 16.3
[ ]
= | Body Tabular BODY INMD A A10,215 17.0
E Modal Specs. NBE
Line Integ. Matrix|BQ , Repeat to NBE Repeat 7€10.0 17.1
Line Hc/2fs H » Repeat to NBE ( to 7E10.0 17.2
Line dHc/2/s/dx/s |DH1 » Repeat to NBE L 7E10.0 17.3
Line d’Hc/Z/ydx/sl DH2 » Repeat to NBE ) 7E10.0 17.4
$QUIT At0 18.0




6.3.4 MAGNETIC FILES INPUT DATA

Program L216 utilizes one magnetic file (disk or tape) for modal data input.
Interpolation arrays composed of modal deflections and slopes are input on file SATAP.
This file must have been created after previous execution of the program described in
reference 5. Order and format of the matrices on file SATAP are shown in figure 9.

EOP
MATRIX SIZE EOF
(NNODES x NTMODE) (#,]
(NNODES x NTMODE) (o]
(NNODES x NTMODE) [9,]
(NNODES x NTMODE) [9g,]
(NNODES x NTMODE) [¢g,] it surface in it fite
(NNODES X NTMODE) (95 ]
(NNODES x 6) (X.¥,2.0,.0,.6,1 g
See formula in [SA]
reference 5. { [SA] Optional SA
EOF

Note:

Bx, Gy, 02 are in degrees
NNODES = number of nodes
NTMODE = number of modes

Figure 9. —Map of Magnetic File SATAP

6.4 OUTPUT DATA

Output data from program L216 consists of printed results, and geometric and
aerodynamic data saved on magnetic files NGETP and NAETP at the user’s request.
Saved files are used subsequently in DYLOFLEX.

49



50

6.4.1 PRINTED OUTPUT DATA

The specific data and the extent of printed output are dependent on user specified
options. The major blocks of printed output are described below.

1. Echo print of inpﬁt options, flags, title, file names, etc
2. Geometric data input for lifting surfaces
3. Geometric data input for slender bodies
4. Modal data
e Normalwash due to primary lifting surface motion
e Normalwash induced by slender bodies
e  Augmented normalwash
5. Aerodynamic characteristics/per mode
®  Pressure difference coefficients
e  Section normal force and moment coefficients
e Slender body forces
° Stability derivatives
o  Generalized airforce coefficients

6. Intermediate geometric and aerodynamic dats (optional)

6.4.2 MAGNETIC FILES OUTPUT DATA

Selected geometric and aerodynamic data can be saved at the user’s request on files
“NGETP” and “NAETP”, re_slpectively, for subsequent use in DYLOFLEX. Exceplt for
the quasi-inverse matrix (D ), the files are writen in READTP/WRTETP format™; an
end-of-file terminates the matrices stored for a case. The quasi-inverse matrix is written
with binary READ/WRITE format in multiple records terminated by a one word record

containing (10HQUASI-END.).

1Clemmons, R.E.: Programming Specifications for Modules of the Dynamic Loads System to

Interface with FLEXSTAB. NASA contract NAS 1-13918, BCS-G0701, September 1975.
(internal document)



Saved Geometry Tape NGETP

The format of all geometric data matrices on file NGETP is described in figure 10.
Contents of the first matrices on file are shown in figures 11 through 15. The
interference surface-slender body correlation matrix is described in figure 16.

N3

NBOX
each

NBOX
each

NTOT
NTOT
NTOT

NBE
NBE
NBE
NBE

MATRIX

NO.

9,10,11

12
13
14

15
le
17
18

MPC

BODTAB

MPSG

MISG

MSBG

EV
PV
A%

27

MBA

MDA

MSBC

SDELX

RO

ROP

EOF

DESCRIPTION

Geometry control matrix (See Figure 11)
Body table matrix (See Figure 12)

Primary lifting surface geometry matrix
(See Figure 13)

Interference lifting surface geometry
matrix (See Figure 14)

Slender body geometry matrix
(See Figure 15)

arrays of X,Y, and Z coordinates of
the 1/4 chord points of all boxes

Arrays of X,Y, and Z coordinates of
the 3/4 chord points of all boxes

Aerodynamic element area
Dihedral angles of aerodynamic elements

Interference surface box-slender body
line element correlation (See Figure 16)

Body element lengths

Body element midpoint X location
Body element midpoint radius
Slope of midpoint radius

Figure 10.—Geometry Definition Tape “NGETP"
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NO.

10
"

12

13

14

15

52

SIZE = 15

ITEM

ICASE

ICOND

IGEOM

REFCHD

REFSPN

ACAP

FMACH

NTBB

NIBB

NBE

NTB

NB

NPLS

NPIS

DESCRIPTION

Case Number

Condition Number

Geometric data successfully saved (=1)
Reference chord

Reference semispan

Reference Area

Mach Number

Number of boxes on thin kodies (primary lifting
sur faces)

Number of boxes on interference surfaces
Number of slender body elements

Number of panels on thin kodies (primary
lifting surfaces)

Number of slender bodies

Number of thin bodies (primary lifting
sur faces)

Number of interference lifting surfaces

Not Used

Figure 11.—Geometry Control Matrix [MPC]



SIZE = 8*NTB

The matrix contains one column for each body I. Elements in a column

are specified below.

ELEMENT _ DESCRIPTION

(1, I) ITYPE = 1, Slender Body

= 3, Thin Body

(2,I) IPOS = 0, 0ff plane of symmetry
= 1, on plane of symmetry
(3, 1) Xo Origin of local axis system
(4,1) Yo for this body (Reference
(5,.1) 2, axis coordinate)
(6,1) Yo Dihedral angle for this body
(7.1) IFIRST Pointers to this body's first and
(8,1) LAST last boxes/segments in the total array

of structural boxes/segments

NOTE: A thin body corresponds to a lifting surface panel.

Figure 12.—Body Table Matrix [BODTAB]




NLIFS

Size = [4 + 5*NLIFS + E {NSUBL (2,)*9) ]

2
o

CONOOTHWN = I

=1

ltem

ICASE
ICOND
NLIFS
NBXL
NSUBL(1,1)
NSUBL(2,1)
NSUBL(3,1)
NSUBL(4,1)
NSUBL{5,1)
IPN

X1

\

o\

Description

Case number

Condition number

Number of primary lifting surfaces

Number of boxes on all primary lifting surfaces
File number of SA array for first surface
Number of panels on first surface

First box number on first surface

Last box number on first surface

Flat = 1 if surface on Y = 0 plane

Panel number

Panel coordinates (see fig. 5)

Elements from 10 through 18 are repeated for
each of the NSUBL(2,1) panels

Elements 5 through (9*NSUBL(2,1} + 9) are
repeated for all NLIFS surfaces

Figure 13.—Primary Lifting Surface Geometry Matrix [MPSG]



R, -

NINTS

Size = [4 + 5*NINTS + :E: {NSUBL (2,1)*9)]

No. ltem
1 ICASE

2 ICOND

3 NINTS

4 NBXL

5 NSUBL (1,1)
6 NSUBL (2,1)
7 NSUBL (3,1)
8 NSUBL (4,1)
9 NSUBL (5,1)
10 IPN

11 X1

12 X2

13 X3

14 X4

15 Y1

16 Y2

17 21

18 z22

T 2
= I

1=1

Case number

Condition number

Number of interference lifting surfaces

Number of boxes on all interference lifting surfaces
File number of SA array for first surface

Number of panels on first surface

First box number on first surface

Last box number on first surface

Flag = 1 if surface is on Y = 0 plane

Panel number

W

L Panel coordinates (see fig. 5)

Elements 10 through 18 are repeated for each of
the NSUBL (2,1) panels

Elements 5 through (9 + 9«NSUBL (2,1)) are repeated
for all NINTS surfaces

Figure 14.—Interference Lifting Surface Geometry Matrix [MISGJ
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Saved Aerodynamics Tape NAETP
Contents of the aerodynamic data file NAETP are dependent on the user specification of
IAERO (card set 14.0). The number of matrices written on NAETP in each instance is
shown in table 3. The formats of these matrices for the cases when IAERO = 1 or
IAERO = 2 are the shown in figures 17 through 19. If IAERO = 3, the result is
equivalent to requesting both IAERO = 1 and TAERO = 2.

Table 3. —Number of Matrices Stored on NAETP

IAERO Number of matrices
0 None
1 (2xNBOX + N + 4) NRF
2 {(NMD + 2) NRF
3 (2NBOX + N + NMD + 6) NRF

Note: For IAERO = 3, the matrices for IAERQO = 1 are followed
by the matrices for IAERQ = 2 for each reduced frequency.
The matrix sizes and contents are described in figures 16
through 18.

6.5 RESTRICTIONS

Restrictions on the theoretical development and on idealization of configurations have
been previously discussed in section 4.2. Restrictions on program variable sizes have
been defined in section 6.3. The aerodynamic influence coefficient formulation (AIC) is
obtained for strips on lifting surfaces only-slender body elements have been ignored.
The AIC option in this program does not produce results that are suitable for
subsequent use in DYLOFLEX.

6.6 DIAGNOSTICS

Errors detected by L216 generate diagnositc messages. Fatal errors cause the current
case to be terminated and a new case to be initiated. Thirty-three fatal error messages
exist in the program coding. The first line of a fatal error reads:

*xkk FATAL ERROR **
and the last line is:

CURRENT CASE WILL BE TERMINATED

P

SRS T



IAERO = 1

NO.

(NBOX+1)

(NBOX+2)

(NBOX+2+N)

(NBOX+3+N)

(2*NBOX+3+N)

(2*NBOX+4+N)

SIZE

{14+NKVAL)

(2*NBE)

(2*NBE)

VARIABLE

VARIABLE

(2*NBOX+1)

3

1

[r],

[F]NBOX

o1y

(o1 x

[D];il

-1
[D]T,NBOX

DEND

DESCRIPTION

RAerodynamic Control Matrix
See Figure 19

1st row of the induced
downwash factors matrix

Last row of the induced
downwash factors matrix

l1st record of the L matrix
portion of the quasi-inverse
matrix

Last record of the L matrix
portion of the quasi-inverse
matrix

lst record of the trapezoidal
section of the quasi-inverse
matrix

Last record of the trapezoidal
section of the quasi-inverse
matrix

Record to terminate the
quasi-inverse matrix.
DEND = (10HQUASI-END.)

Matrices 2 through (2*NBOX+N+4)
are repeated for all NKVAL
reduced frequencies

EOF

Figure 17.—Aerodynamics Results Matrix (IAERO=1)
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NMD+1

NMD+2

(14+MKVAL)
2* (NBOX+NBE)
2* (NBOX+NBE)

2*NMD*NMD

MAC

{ACp}1

{Acp}NMD

(ol

DESCRIPTION

Aerodynamic data control
matrix (see Fig. 19)

Column of pressure
coefficients for the
first mode

Column of pressure
coefficients for the

NMD mode

Generalized airforces [Q]
Matrices 1 through (NMD+2)

are repeated for all NKVAL
reduced frequencies

EOF

Figure 18.—Aerodynamic Results Matrix (IAERO=2)



= 14 + Number of reduced frequencies

SIZE
NO. ITEM

1 ICASE

2 ICOND

3 TAERO

u FMACH

5 NKVAL

6 NBOX

7 NBE

8 NMD

9 REFCHD
10 REFSPN
11 ACAP
12 BR

13

14

15 RFREQ (1)

. .

. .

. o
14+NKVAL| RFREQ (NKVAL)

DESCRIPTION

case Number

condition number

Flag for saving aerodynamic data

Number

of

Reference

Reference

Reference

Reference

Not used

Not used

reduced frequencies
lifting surface boxes
slender body elements
aerodynamic modes
chord

semi-sgan

area

length

1st reduced frequency

Last reduced Frequency

Figure 19.—Aerodynamic Results Control Matrix
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6.6.1 L216 ERROR CODES

Code

1

10

11

12

13

14

15

16

17

18

Example message

PREMATURE END-OF-FILE FOUND ON FILE nnn
EXECUTION TERMINATED

UNRECOGNIZED KEYWORD aaaaa IMPROPER INITIALIZATION OR
TERMINATION

Valid 5-character keywords are $DUBL, CASE and $QUIT. See card
input description (sec. 6.3) for proper intialization or termination of

data sets.

TOO MANY CASES DEFINED MAX ALLOWED IS 36
EXECUTION TERMINATED

FATAL ERROR FOUND IN OVERLAY nnn

EXECUTION TERMINATED FOR CASE nn

FIND NEXT CASE

INVALID NUMBER OF REDUCED FREQUENCIES nnnnnn
INVALID REFERENCE CHORD nnnnnnnnnnnnnnn
INVALID REFERENCE SEMISPAN nnnnnnnnnnnnn
INVALID REFERENCE AREA nnnnnnnnnnnnn

NO.PANEL OR BODY DEFINED - CHECK DATA

NO. OF PANELS nnnn EXCEEDS MAXIMUM (40) ALLOWED
NO. OF BODIES nnnn EXCEEDS MAXIMUM (20) ALLOWED
NO. OF STRIPS nnnn EXCEEDS MAXIMUM (70) ALLOWED
INVALID SYMMETRY OPTION NDELT = nnnnnn
INVALID MACH NUMBER (MIN = 0.0, MAX = 0.9999)
INVALID YAW MOTION FLAG NYAW = nnn

KEYWORD MISSING FOR MODAL INPUT DATA

INVALID X-COORDINATES FOR PANEL nnnnn

SPANWIDE OR CHORDWISE BOUNDARIES EXCEED MAXIMUM (30)
ALLOWED



19

20

21

22

23

24

25

26

27

28

29

30

31

NUMBER OF BOXES DEFINED EXCEEDS 400
NUMBER OF BODY DIVISIONS EXCEEDS MAX (20) ALLOWED
INVALID BODY ENDPOINTS FOR BODY nnnnn

INVALID CAMBER MODE AXIS DEFINED FOR AIC MODE nnnnn FOR
STRIP nnnnn

WRONG NUMBER OF BOXES SPECIFIED nnnnn
PROGRAM FOUND nnnnn

WRONG NUMBER OF BODY ELEMENTS nnnnn
PROGRAM FOUND nnnnn

FETAD ERROR CODE = nnnnn FOUND WHILE DEFINING SA ARRAY
TAPE nnnnnnn ERROR CODE INTERPRETATION

1 ILLEGAL TAPE NAME OR NUMBER

2 BUFFER TOO SMALL

3 TOO MANY FILES (MAX 49)

FETAD ERROF CODE = nnnnn FOUND WHILE DEFINING NTPQ
TAPE aaaaaa

READTP ERROR IRR = nnnnn WHILE READING 1ST MATRIX OF SA
ARRAY

NUMBER OF MODES REQUESTED nnnnn
NUMBER OF MODES IN SA ARRAY nnnnn

ERROR FOUND IN COMPUTING MODAL DATA FROM SA ARRAY
AINTG ERROR CODE WORD IS *

*ABCDEFGXX MEANS ERROR NO. XX IN
ROUTINE ABCDEFG

*AINTG 1 MEANS INTERPOLATION COEFFICIENT
ARRAY TYPE UNRECOGNIZABLE

WRTETP ERROR ENCOUNTERED IN WRITING THE nnnTH MATRIX
ON FILE aaaaaaa.

ERROR CODE IRR = nnnnn

PANELS ON SURFACE nnn WERE NOT INPUT CONSECUTIVELY



32 FLAG WAS SET TO SAVE AERODYNAMIC RESULTS INVALID TAPE
NUMBER (NAETP) = aaaaaa WAS GIVEN

33 INVALID FILE NAME

6.6.2 READTP ERROR CODES

Code Description
0 No errors are detected during reading.
1000 + 1 An FSF error occurred, where I is the number of file marks remaining to

be skipped when an end-of-information was encountered.

2 The number of matrices or files to be skipped before reading starts is less
than zero.

3 The dimensioned number of rows in the matrix is less than zero.

3000 + 1 An FSR error occurred, where I is the number of records remaining to be
skipped when either an end-of-file or end-of-information was
encountered.

4 Number of rows in the matrix is greater than the dimensioned row size

in the program.
5 The name check failed.

6 The number of rows in the matrix (M) times the number of columns (N)
is greater than the buffer size, or M * N= 0.

7 An end-of-file was read. If it occurs while reading the matrix ID, no
information is stored in the user’'s area. If it occurs while reading the
matrix, the ID information will be stored. Note that the records will
always be in pairs, and an end-of-file should always be encountered with
the ID record.

6.6.3 WRTETP ERROR CODES

Code Description
0 No errors are detected during writing
1000 + I An FSF error occured, where I is the number of file marks remaining to

be skipped when an end-or-information was encountered.

2 The number of matrices or files to be skipped, before writing starts, is
less than zero.



3000 + I

The dimensioned number of rows in the matrix is less than or equal to
zero. :

The actual number of rows is greater than the dimensioned number of
rows in the matrix.

The number of rows in the matrix (M) times the number of columns (N)
is greater than the buffer size. '
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7.0 SAMPLE PROBLEM

The configuration chosen for the example problem is illustrated in figure 20; included
are a wing, strut, nacelle, and fuselage. There are three modes of motion: plunge, pitch,
and roll. The wing is represented by two panels, one having nonzero dihedral. The
nacelle is idealized as two slender bodies to accomodate both Z and Y motions. Each half
of the interference shells is represented with three panels. The polynomial modal input
option is utilized. The idealization is entirely demonstrational and is not to be regarded
as an optimum one.

7.1 INPUT DATA

7.1.1 PARAMETERS AND GEOMETRY

k = 0,05 A = 64
M = 085 o = 15
& = 1.0 s = 1.0
e =0

Nacelle, Slender Body 1

Yo =20, Z, = -0.5, Y doublets
Element endpoints 2.0,2.5,3.25,45
Radii at endpoints 0.0, 0.5, 0.5, 0.0

Nacelle, Slender Body 2

Y. =20, Z; =05, Z doublets
Element endpoints 2.0,2.5,3.25,4.5
Radii at endpoints 0.0, 0.5, 0.5, 0.0

Fuselage, Slender Body 3

Y, = 0.0, Z; = 0.0, Z doublets
Element endpoints 0.0, 2.0, 4.0, 6.0
Radii at endpoints 0.0, 1.0, 1.0, 0.0

The panel geometry is summarized in table 4.
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Figure 20.—Configuration for Example Problem
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Tahle 4.—Sarnple Problem Panel Geometry

68

Panel X.I X2 X3 X4 Y.l Y2 21 22 Chordwise Spanwise

Wing [y 20y 401 25y 40 0.866( 2.0 0.5 0.5 0.0,0.5,170 | 00,05 1.0

21 25} 40)] 3.0] 40} 20 3.0 0.5 1.0 0.0,0.5,1.0 ] 0.0,0.51.0
Strut 3] 25| 40| 25] 40 ?0 2.0 0.5 0.0 0.0,0.5,1.0 | 0.0,1.0

SR

4] 25| 40] 25] 40| 20 2,443 0.0 -0.25 1 0.0,05,1.0 | 0.0,1.0
Nacelle 5 28| 40] 25) 40| 2.433| 2.433] -025| -0.75{ 0.0,0.5,1.0 | 0.0,1.0
interference 6| 256140 25 4014 2.433| 20 -0.75] -1.0 | 0.0,0.5,1.0 | 0.0,1.0
surface 71 25] 40) 25) 4.0 2.0 1.567) -1.0 -0.751 0.0,0.5,1.00 ] 0.0,1.0

8| 25§40 25| 4.0 1.567 | 1.667| -0.756( -0.2510.0,051.0 00,10

9] 26( 4.0) 25| 4.0 1.5687) 20 -0.25 0.0 | 00,0510 0.0.1.0
Fuselage 101 20( 4.0 20| 4.0 ([ 0.0 0.866 1.0 0.5 10.0,05,1.0 0.0,0.5,1.0
interference 11 | 2.0} 4.0} 20} 4.0 | 0.566 | 0.866 0.9 0.5 10.0,0.51.0 0.0,0.5,1.0
surface 12 | 2.0] 4.0y 20 4.0} 0.866( 0.0 -06 -1.0 {0.0,0.5,1.0 0.0,0.5,1.0




’—-—_7

7.1.2 MODAL DATA

Plunge, Mode 1

Panels’ ARQNR,1,0.0 = Zeos TNR
Bodies ARQI,I,N,M = 0.0
ARQ2,1,0,0 = ARQ3,1,0,0 = 1.0

Pitch, Mode 2 (About x = 0)

Panels? ARQuNR,2,1,0 =

€08 Yg
Bodies ARQ 2, N.M = 0.0
ARQ2;2.-1’0 = ARQsJ.leJO’ = 1'0
Roll, Mode 3
Panelsa ARQNR,3,0,0 =Y,y NR %% YR + ZlNR sin YNR
ARQNR 3,01 =10,N8=1
Bodies ARQj.3.0,0 = 0.5
ARQ233’0:0 = 2'0
ARQ3 3,N,M = 0.0

'Except NR = 3, 5, 8, 11

2 -1Z2-21
y = tan _-—_Yz- Y
SNR=1t09

Boeing Commercial Airplane Company
P.0O, Box 3707
Seattle, Washington 98124
May 1977
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NACELLE,

3 F
0 Q
11 ¥
3% b
2.00
3.00
2.00
2.433
Z.433

FUSELAGE

INTERFERENCE,

a
12 1%
27 F1.]

SOUTILAT
$T1TLE FAQGRAK L2216 SAMPLE PROBLEN WING, STRUY,
sTITLE
BPLILE THELVE PAMELS L2-W[HG 1-SEtRUT,6=NACELLE INTERFERENCE,
LTLITLE 1-FUSELAGE INTEKHEFENCED
$TLITLE
$PIICE THREE SLEMDER BUOGTES (Y=NACELLE, I=NACELLE,FUSELAGE]
$TriCE
MEETLE SEVENTEEN STREPS (S-wImG , L=§TAUT yL~MACELLE [MTERAFERENCE,
sFITLE b=FUSELAGE IMIERFERENCEL
BIITLE
MTITLE THIPTY FOUP BIXES {B~WING,2~STRU? 1 2-NACELLE
$11TLE 12=FUSELALGE INIERFEPENCE)
$TITLE
BTITLE NIHE | INE ELIHENTS 1)-FACH SLENGER 8Dor}
01 E
BLITLE THREE DOF iPLUNGE,PJYCH, RAOLLS/
BT TLE
$TITLE PITCH REF x=O, ROLL REF Y = 0, I = O
$TI1TLE
$TTLE POLYNOHLAL HODE INPUT
sTITLE
CASE 1 1
0.A50 b.400 1.50 1,00 y 12
1 0 ] Q 2 SAVALR SAYGED
1?7 0 9 0 < b}
1 2 3 LY H o 7 -3 9 10
15 ib i7 18 19 20 21 z2 Fa) 24
29 30 3 12 33 34
REQUCED REQUENCIES
.00 a.50
GEDHEIRY
PANEL ] PRI ME
2.00 #.00 2.50 4. 00 0. 66
0.50 o.50 3 3 1.00
0,00 £.50 1.00
0.00 0.50 1.00
PANEL 2 PRTHE
2.50 4,00 3.00 4,00 2.00
0,50 1,00 3 1 1. 00
0.00 0.%3 1 .00
0.00 0.%0 1.00
PINEL b ] PR1HME
2.%0 4.00 .50 4. 30 1.90
D.50 0.00 3 2 1.00
0.00 0.50 L.00
0.00Q 1.00
PANEL INTER
1.5%0 4,00 2.50 h,00 2.40
0o.00 =-0,250 3 2 1.00
g. 00 v.%0 1.00
Q.04a l.0Q
FAHTL IhIER
2.530 4.00 Z2-50 4,00 2+433
-0.25% ~0.7%0 ] 2 1.0a
L0 0,30 100

-
—_——— 0 3 Lo DD
T
R~ Qo000 CcOD0

[ FEE]
1.0
11.1}
1.2
1Ly
1.4
11.0
(BN ]
b1-2
1.3
1.4
1L.0
1.}
1.2
1.3
li.e
L1.0
fe-t
Lr.2
1.3

LNdLAO ANV LNdNI WATIOHd ATdWVS &L
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0.00
PANEL
2.50
-0.75
0.00
0.00
PANEL
2.50
=-1.00
0.00
0.00
PANEL
2.50
~0.75
0.00
0.00
PANEL
2.50
=0.25
0.00
¢.00
PANEL
2.00
1.00
0.00
0.00
PANEL
2.00
0.50
0.00
0.00
PANEL
2.00
-0.50
0.00
0.00
800Y
-0.500

0.00
BODY
=0.500

2.0

0.00
BODY

0.20

0.00

0.00
MODES

3

PANEL

w
WA N -
N OO

1.00
INTER
4.00 2.50 4.00 2.433
=-1.00 3 2 1.00
0.50 1.00
1.00
INTER
4.00 2.50 4.00 2.00
=0.75 3 2 1.00
0.50 1.060
1.00
INTER
4.00 2.50 4.00 l.567
=0.25 3 2 1.00
0.50 1.00
1.00
INTER
4.00 2.50 4.00 1.567
0.00 3 2 1.00
0.50 1.00
1.00
INTER
4.00 2.00 4,00 0.000
0.50 3 3 1.00
0.50 1.00
0.50 1.00
INTER
4.00 2.00 4.00 0.8e66
«0.50 3 3 1.00
0.50 1.00
0.50 1.00
INTER
4,00 2.00 4.00 0.866
~l.00 3 3 1.00
0.50 1.00
0.50 1.00
Y NOTION NACELLE
2.00 1.00 4 0 1
2.50 3.25 4«.50
0.50 0.50 0.00
2 4 MOTION NACELLE
2.00 1.00 4 1 0
2.50 3.25 4.50
0.50 0.50 0.00
3 FUSELAGE
0.00 1.00 4 1 0
2.00 4.00 t.00
t.00 1.00 0.00
PULYNUMIAL COEFFICIENTS
40 3 0 1 34 6
211 310 411 510
91! 1011 1110 12 11
4 21 520 621 121
11 20 1221 1321 2 32
¢ 321 T321 8321 932

-

11

il

23

2.00

1.567

1.567

0.866

0.866

0.000

22

22

34

e
[ N N
NO —

— 8O~

0340 1

wwANN -

O RN -

1.4
11.0
11.1
11.2
11.3
1.4
11.0
11.1
1.2
1.3
11.4
11.0
11.1
1.2
1.3
11.4
11.0
11.1
11.2
11.3
1.4
11.0
11.1
11.2
11.3
1l.4
1t.0
1.1
11.2
11.3
l1l.4
11.0
11.1
11.2
11.3
1.4
12.0
12.1
12.2
12.3
12.0
12.1
12.2
12.3
12.0
12.1
12.2
12.3
13.0
14.0
15.0
15.1

15.1,

15.1
15.1
15.1
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15.1

15.2
15.2
15.2
5.2
15.2
15.2
15.2
15.2
15.2
15.2
15.2
15.2

COmm mOOOQOOOCO

0 0.866
0 0.866
0-0.066
0-0.866
0= 0.8606
1-1.0

0-1.732
1-1.0

0 2.232
1-1.0

0-0.894

POO—~~0000C0OO

0 0.866
0-0.866
0-0.89%
0 0.tés
0 0.866
0-2.012

0~1.0
1-1.0
0-0.25
1-1.0
0 0.75
1-1.0

15.0
15.1
15.1

3

15.2
15.2

0-0.5

0=1.0
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PROGRAM L216A1 VERSIUN APR 28, 77 NOW RUNNING. *
THE PRNGRAM [S PARY OF THE DYLOFLX SYSTEM s
DEVELOPED FOR NASA UNDER CONTRACT NASL=-13918. .
DATE OF FUN IS5 T7/09/17. L
TIME OF PUN IS 14.18.14. .
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1)

(STUILAT
(STITLE PROGFAM L216 SAMPLE PRUBLEM  WING, STHUT, NACELLE, FUSELAGE
(SFLITLE
(STLTLE TWELVE PANELS (2-wING,1=STAUT,6~NACELLF INTERFERENCE,
($TITLE 3-FUSELAGE INTERFERENCE)
(S$TITLE
(STITLE THREE SLINOEH BODIES (Y-NACELLE,Z-NACELLE, FUSELAGE)
($TITLE
tSTITLE SEVENTEEN STHIPS (4=WING,1=STRUT,6~NACELLE INTERFERENCE,
($7ITLE 6= FUSLLAGE INTEKRFERFNCE)
{STITLE
USTITLE TRIATY FOUR BOXES (B=WING,2~STRUT,12-NACELLE INTERFERENCE,
{STITLE 12-FUSELAGE INTEKRFERENCE}
TSTITLE
($TITLE NINE L INE ELEMENTS (3-EACH SLENDER BODY}
USTITLE
USTITLE THPEE DOF (PLUNGE,P1TCH,ROLL/
(STITLE
(STITLE PITCH REF X=0, ROLL REF Y = 0y Z = 0
USTITLE
(STITLE POLYNOMIAL MODE [NPUT
(S$TITLE
(CASE 1 i
CPU TIME (SECONDS) = .155
S00SCOIRRISEISICOORESIOSISE
* L]
* INPUT PARAMETERS
L] *
(A XXX XI NIRRT LSRRI 2217}
MACH NUMBER .8500
RETA .5268
REFERENCE CHURD 1.5000
REFERENCE SEMI-SPaN 1.0000
REFERENCE AREA 6.4000
REDUCED FFEQUENCIES 0. .5000€+00
TUTAL NUMBER OF PANELS 12
TUTAL NUM3ER OF BUDIES 3
TOTAL NUMGER OF STRIPS 17
NUMBER OF VERTICAL PANEL STRIPS ON Y=0 PLANE 0
NUMBER OF VERTICAL PANEL BOXES ON ¥Y=0 PLANE o

MOTION IS SYMMETRIC

GEGMETRY DATA WILL BE SAVED ON TAPE SAVGED

1 U S A
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AERO

DATA WiLt BE SAVEO ON TAPE

SAVAER

BN G wae tt i

o St
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ARTLINVREN OSSP ACENNGE
» L]
g GEUMETRY DATA .

L]

»
[ IAR LTI LTI IL L 2 2] ]

PSOECH S PINSSB EREN SO

! . .
® PANEL GEOMETRY »
L] .

CPOIERBI S C LI ENEEIS S

X1 = INBOAKD LEADING EOGE X COOKDINATE
X2 = INBUARD TRAILING EDGE X COORDINATE
X3 = OUTBUARD LEADING EOGE X COORDINATE
X4 = QUTBOARD TRAILING EDGE X CODRDINATE
| Y1 = INBOARD Y COCKOINATE
! Y2 = QUTBNARD Y COORDINATE
| Z1 = INBOARD I COOROINATE
i 12 = OUTBOARD I COORDINATE
|

sss PANEL NO. 1 INPUT VALUES see

XL = 2.000000 X2 = 4.000000 VY1 = -866000 i = «500000
X3 = 2.500000 X4 = 4.000000 Y2 = 2.000000 112 = 500000

3 CHOROWISE DIVISION BOUNDARJES FOR PANEL 1 IN FRACTION OF CHORD
0. «5000€E+00 «1000E+01
3 SPANWISE DIVISION BOUNDARJES FOR PANEL 1 IN FRACTION OF SPAN

0. «5000€ +00 -1000E+01

COORDINATES OF B8OX CORNERS

9 80X CORNERS FOR PANEL 1



LL

« 20000E +01
« 300COt +01
«40000E+01
«22500E¢01
«31250€¢01
«40000E+01
«25000E+01
«32500E+01
» 40000E+0L

«B66L00E+00
«866C0E+00
+86600E¢00
»14330€¢01
»14330E401
«14330E¢01
+20000€+01
«20000E+01
+20000E+01

«50000E+00
«50000F+00
«50000E+00
+»50000E+00
+«50000£¢00
«-50000€+00
+50000E+00
«50000€+00
+50000E+00

STRIP L.E. CENTERLINE X-COORDINATES

«21250€+01

«23750£+01

AVERAGE (HORDLENGTH OF STRIPS

«18750E+01

«16250E€+01

#8% PANEL NO. 2 INPUT VALUES wee

X1

2.
3.

500000 X2

000000 x4

= 4.000000

- 4.000000

Yl

Y2

2.000000 11 =
3.000000 12 =

+500000
1.000000

3 CHOROWISE DIVISION BOUNDARIES FOR PANEL 2 IN FRACTION OF CHORD

3

0.

«5C00E¢00

«1000E+0L

SPANWISE DIVISION BODUNDARIES FOR PANEL 2 IN FRACTION OF SPAN

0.

«5000E+00

«1000E+01

COORDINATES OF BOX CORNERS

9 80X CORNERS FOR PANEL 2

X

«25000E401
«32500E¢01
«0000E+01
«27500£+01
«33750€+01
«4%00COE+01
« 30000E+01
»35000E+01

\4

«20000E¢01
«20L0VE 0]
+«200G0F +01
«25000E¢01
«25000E+01
«25000€£¢0]
«30000£+01
«30000E¢01L

z

«50000E~00
+50000F+00
«50000£+00
«750005+00
« 75000£+00
- 15000E+00
«10000E+01
«10000E«01L
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+40000E+ 01 - 300C0E+01L . 1000DE+«O1
STRPIP L.E. CENTERLINE X~COORDINATES

- 28250E+0) -28750C#2]
AVERAGE CHORDLENGTH OF STAIPS

- 13159Ee0L «L1250E+01

4% PANEL HD., 3 ([NPWT VALUES e#e

il =

3} =

3

2

2.500000 x2 = 4. 000000 Y = 2.0000QC 1 = -300000
2.500Q0C00 x4 = 4.000000 Y2 = 2.000000 [2 = 0.000000

CHOKDWISE DIVISION GDUNDARJES FDR PANEL 3 In FRACTION OF CHDAD
0. +5000E+09 «L00QE+OL
SPANWISE OIVISION BOUNDARIES FOR PaANEL 3 IN FRPACTION COF SPaAN

Q. «1000E+0]

COUKGINATES OF BOX CORNERS

& B0X CORHNERS FOR PANEL 3

X Y i
- 25000501 . 20000E+ 01 «50000QE€+00
« 1Z250GE QL 20000kl 50200600
- 40CCOE+0L < 20%00E« DL +30000E« 00
« 25000 +01 » Z00Q0E« 0} Q.
+~32500E+D1L +200COE+ 0} 0.
«400COF+01 «20000E«01 0.

STRIP L.E. CENTERLINE X~COORLINATES
+250C0E+ 0L
AVERAGE LHORDLENGTH OF STRIPY

« 15000E 01



6L

ese PANEL NOo & [INPUT VALUES eoe

Xl = 2500000 X2 = €.000000 YL = 2.000000 1 = 0.000000

‘X3 » 2.500000 X4 = 4.000000 Y2 = 2.433000 2 = =.250000

3 CHORDKISE DIVISION BOUNDARIES FOR PANEL & IN FRACTION OF CHORD
0. +5000E+00 «1000E+01
2 SPANWISE DIVISION BOUNDARIES FOR PANEL & I[N FRACTION OF SPAN

0. «1000E+01

COORDINATES UF BUX CORNERS

6 BOX CORNERS FOR PANEL &

X Y 4
+25000E+01 «200C0E+ 0L 0.
«32500E¢01 «20C00€+01 0.

- 40000€E+01 +20000€+01 0.

»25000E+01 «26330E+01 =.25000E+00
«32500£+¢01 «24330£¢01 =+25000E+00
«%0000E+0) «24330E¢01 =.25000€+00

STRIP L.E. CENTERLINE X~COORDINATES
«25000£¢01
AVERAGE CHOROLENGTH OF STRIPS

« 15000E+01

#0¢ PANEL NO. 5 INPUT VALUES wee
Xl = 2.500000 X2 = 4.000000 Y1 = 2.433000 I} = =.250000

X3 = 2.500000 x4 = 4.000000 Y2 = 20433000 22 = =.150000

3 CHOROWISE DIVISION BOUNOARIES FOR PANEL 5 IN FRACTION OF CHORD

0. +50C0E+00 +1000E+0L



08

2 SPANWISE DIVISION BOUNDARIES FOR PANEL 5 IN FRACYION OF SPaN

0. «1000€+01)

COORDEINATES OF B8OX CORNERS

6 BOX CORNERS FOR PANFL 5

X Y 3
«250C0E+01 «24330E+01 ~.25000E+90
«325C0€+01 243305401} =.25000E+00
+400005+01 «24130E¢01 =.25000€400
«25C00E*01 -24330E+01 =+ 75000£+00
+32500E+01 « 243306401 -. 75000£+¢00
«40000E¢0L «24330E+01 ~.75000£+00

STRIP L.E. CENTERLINE X-CODRDINATES
+25000€+01
AVERAGE CHORDLENGTH OF STRIPS

« 15000E+01

®se PANEL NO. & [NPUT VALUES eee

Xl = 2.500000 X2 = 4.000000 Y1 = 2.433000 21 = =-.750000

X3 = 2.500000 X& = 4.000000 Y2 = 2.000000 12 = -1.000000

3 CHOROWISE DIVISION BOUNDARIES FOR PANEL & IN FRACTION OF CHORD
0. «50C0E+00 «1000E+0}
2 SPANWISE DIVISION BOUNDARIES FOR PANEL & IN FRACTION OF SPAN

O «1C00E+OL

COORDINATES OF BOX CORNERS

6 BOX COANERS FOR PANEL 6
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x Y 13

«25000E+01 «24330E4¢01 =.75000E+00
«32500E+01 «24330€+0) =.75000E+00
+40C0CE+OL «24330£+0] -+ 75000E+00
= 25000E+01 «20000E+01 =+ 10000E+01
«32500E+01 «20000E+01 =.10000£+01
+»40000E +01 «20000E+01 -+.10000£+01)

STRIP L.E. CENTERLINE X-COORDINATES
«25000€+01
AVERAGE CHORDLENGTH OF STRIPS

+15000E+01

®o¢ PANEL NO. T [INPUT VALUES »9e

Xl = .2.500000 x2 = 4.000000 Y1 = 2.000000 11 = ~1.000000

X3 = 22500000 x4 = 4.000000 Y2 = 1.567000 72 = =.750000

3 CHORDWISE DIVISION BOUNDARIES FOR PANEL T IN FRACTION OF CHORD
0. «5000E+00 «1000E+01
2 SPANWISE DIVISION BOUNDARIES FOR PANEL T IN FRACTION OF SPAN

0. «1000E+01

COORDINATES OF BOX COARNERS

& BOX CORNERS FOR PANEL 1

x Y i
+ 25000E+01 « 20000E+01 ~.10000E+01
«325CCE40L «2C000E+0] =.10000E+01
«40000E+0] «20000€¢01 =+ 10000E 2}
«25C00E+01 = 15670€¢01 =.75000£+00
"« 32500E¢01 «156T0F+01 ~+15000€¢00
+40CO0E +01 «15670E+01 =+ 715000€¢00

STRIP L.E. CENTERLINE X~COORDINATES
«25000E+01




z8

AVERAGE CHORDLENGTH QOF STRIPS
«15000E+01

#es PANEL NO. 8 [INPUT VALUES eve

Xl = 2.500000 X2 = 4.000000
X3 = 2.500000 x4 = 4.000000

3 CHORDWISE DIVISION BOUNDARIES FOR PANEL

Y1

Y2

- 1.567000 21 =
= 1.567000 22 =

0. +5000E+00 «1000E+01

=.750000

=«250000

8 IN FRACTION OF CHORD

2 SPANWISE OIVISION BOUNDARIES FOR PANEL 8 IN FRACTIUN OF SPAN

0. «1000E+01

CUOFOINATES OF BOX CORNERS

6 BOX CORNERS FOR PANEL 8

X Y
«250C0E ¢ Q1 «15670E+01
«32500E +0) «1567CE+OL
« 40000E+ 01 156705401
«25000E +01 «156T0E¢0)
~32500E+0) «156705¢0)
«40600€+01 «15670€E+01

2

=.75000E+00
=« 15000E+00
=.75000E+00
=+25000E+00
=.25000€+00
=.25000E+00

STRIP L.E, CENTERLINE X-COORDINATES

« 25000E +01}
AVERAGE CHOROLENGTH OF STRIPS
« 15000E+01

o8 PANEL NO. 9 INPUT VALUES sse

S 2.500000 X2 = 4©.000000 vl = 1.567000

A3 = 2.500000 x4 = 4.000000 v2 = 2.000000

Il =

12 =

~2250000

2.000000



3 CHOROWISE DIVISIUN BUUNDARIES FOR PANEL

0.

+5000E+00

«1000E+01

9 IN FRACTION OF CHORD

2 SPANK{SE DIVISION BOUNDARIES FOR PANEL 9 IN FRACTION OF SPAN

0. +1000€¢01
COORDINATES OF BOX CORNERS
6 BOX CORNERS FOR PANEL 9
X Y 4
«25000€+01 «156T0E+01 =+25000E+00
+32500E+01 «15670E¢01 =.25000E+00
« 400006401 «156TOE+OL ~«25000E+00
«25000E +01 »20000E+0L 0.
«32500E4+0] «2C000E+0) 0.
«40000E+01 «20000E+01 0.
STRIP L.E. CENTERLINE X=COORDINATES
«25000€+01
AVERAGE CHORDLENGTH .OF STRIPS
« 15000E¢01
#8% PANEL NO. 10 [INPUT VALUES see
Xi = 2.000000 x2 4.0C0000 Y1 = 0.000000
X3 = 2.000000 x4 4.000000 Y2 = «866000

21
12

1.000000
«500000

3 CHORODWISE DIVISION BOUNDARIES FOR PANEL 10 IN FRACTION OF CHORO

0.

«50COE+00

«1000E+01

3 SPANWISE DIVISION BOUNDARLIES FOR PANEL 10 IN FRACTION OF SPaAN

0.

«50C0E+00

«1000E+0}




COORDINATES OF BOX CORNERS

9 BOX CORANERS FOR PANEL 1O

X Y
« 20000E +01 0.
«3C000F +0] 0.
«%0000€E +01 0.
« 20C00E+0]} «433C0E+00
«30C0CE«OL «43300E+00
«400COE+ 0L «43300E+00
«20000£+01 « 86600E+00
«30000E+0} «86600E+00
«%0000E +01 «86600£+00

1

«10000E+0O1
+«10000E¢01
«10000E¢01
» 75000€+00
«15000£+00
« 75000E+00
+50000€+00
+50000€+00
«50000E+00

STKIP L.E. CENTERLINE X=COORDINATES

«2CC00E+01 «20000£+01
AVERAGE CHORDLENGTH OF STRiPS

« 20000E +01 «20000E+01

se% PANEL NO. 11 INPUT VALUES see

Xl = 2.000000 x2 = 4.000000

X3 = 2.000000 x4 = 4.000000

vl

Y2

«866000 Il =

+B66000 12 =

«500000

=-.500000

3 CHORDWISE OFVISION BOUNDARIES FOR PANEL 11 IN FRACTION OF CHOROD

0. «5000€+00 «1000E+0)

3 SPANMISE DIVISION BOUNDARIES FOR PANEL 11 IN FRACTION OF SPAN

0. «5000£+00 «1000E+0L

COORDINATES OF 80x CORNERS

9 BOX CORNERS FOR PANEL 11



*9¢ PANEL NU. 12

X1

X3

STRI

AVER

2.

2.

«20000€E +01 + 866008400 +50000E+00
+3C0COL+01 «B866C0OE+00 «50000E+00
«%0000E+01 « 86600E+00 «50000E+00
«20000E¢01 « 8L L00E¢00 0.
«30000€401 «86600E+00 0.

« 40000F+01 « 86600£+00 0.

+20000€ +01 « 86600E+00 =+50000E+00
«30000E +01 +86600E+00 =.50000€+00
«40000E+01 «86600E¢00 =2 50000£+00
P L.E. CENTERLINE X=COORDINATES

«20000E ¢01 «20000€+01

AGE CHORDLENGTH OF STRIPS

«20000E¢0L «20000E+0)

INPUT VALUES ses

000000 X2 = 4.000000 VY1 =

Q00000 X4 = 4.000000 Y2 =

«866000 2] =

0.000000 12 =

=.500000

=1.000000

3 CHORDWISE DIVISION BOUNDARIES FUR PANEL 12 IN FRACTION OF CHORD

3

«5000€£¢00 «1000€+01

SPANWISE DIVISION BOUNDARLIES FOR PANEL 12 IN FRACTION OF SPAN

0.

«5000€¢00 «1000E+01
CUDKDINATES OF 80x CORNERS
9 BOX CORNERS FOR PANEL 12
8 Y 2

«20000€ +01 «B6600E+00 =+5N000E+30
»300C0E+0) «R6600E+00 ~.50000E£+00
« 40000E+0L «B6600E+00Q =.50000E+00
«20000E+01 +433C0E+00 =.T75000E+00
«30000E+01L «43300€+00 =.75000E+00
«40000E+01 «43300E+00 =.75000€+00
«20000E+01 0. «+10000€+01
«3000CE¢0L O. «.10000E+01
»40000E*0L O. ~+.10000E+01




STRIP L.E. CENTERLINE X-CUDRDINATES
«20000€¢01 «20000€+01
AVERAGE CHORDLENGTH OF STRIPS

= 20000E+01) «20000E¢01
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BessesvesBEERIRS
® PANEL DATA o
Gsresesterese RN

ARRAY OF CUMULATIVE 80X NUMBERS FOR ALL PANELS

4 8 10 1 %4 la 16 18 20

DIHEDRAL ANGLES FOR ALL PANELS

0.00 26.57 270.00 330,00
150.00 90.00 30.00 330.00

22 26

210.00
270.00

30 34

210.00
210.00

TTEETET el o e
S RN N S S




88

Y

+114950E+01
«17LHLH0F+0]
«225CLGE+01
«2T5009E «01
«200C0O0F 0]
22210650F ¢ 01
«243500F +0)
«22165%0F ¢0}
« 1783500 +0]
«156T00£401
«178350€ 01
+216500£¢00
«6495000 +00
«864CCOE+Q0
«8660005+00
«649500E +00
«216500E+00

esPEIIPEEEIN IS
* SIRIP DATA ®
LXITTYTYTT Y YV YT ¥

CENTERLINE
1

«500000E+00
«5000G0E+00
+.625000€£+¢00
+875C00E 00
«2500LCE* 00
=.125000€+400
~+500000F «CO
= .875000E+00
~.815000E+00
S000COE+00
=+«1250C0OE+00
«A75000F+00
«625000E+¢CO
«2500QQ€+ 00
~.250000£+00
~«625000E+00
~.875000E¢00

DELYS

«567000E+0QO
+5670C0OE*00
+5000GOE+00
+500000¢ +00
0.
«433000E+00
0.
«433000F¢00
+433000E+00
0.
«433000F+00
«433000€¢00
«433000€¢00
Q.

0.
+«433000£+00
«433000€+00

DELZS

0.

0.
«250000E+00
«25N300E+N0
«50U00CE+00
- ¢50003E+00
«SODI00E +00
«250000E+00
+250700£¢00
+500000E+00
«250000E+00
+250000€+00
.250000¢E +00
+5000Q0E+00
+500000€£+00
+250000E+00
«250000€+00

FRACTION UF
PANEL SPAN

«250G0O0E +00
«750000E+00
«250000F+00
- 150000E +0LO
«503000F¢0N0
+50000VE+00
«500000E+00
«500000F+«00
+5N0000E+00
«500000E+00
«500000E4+00
«250000F«00
+750000E+00
«250000E¢00Q
+15000GE+CO
«250000E+00
«T750000€+00



00000 S ESIPIIIES

¢ BOX GEOMETRYe
200200000 NeRS

PART 1

COORDINATES OF BOX EDGES AT 1/4 CHORD PCINTS

INBOARD ) OUTBOARD BOX

x v 13 X B Y 1 ND.
«2250E401  .BLEOE+D0  .5000S¢00 .2469E+0)1  .1433E+01  .SO0CE+00 i
©3250E¢01  .8660£¢00 .SO000E¢00  .3344F#01°. +1433E¢01  ,5000E+00 2
+26469E4¢01 L 1433E¢0l  .SN00E+00  .2688E+0]1  .2000E+01  .5000E+00 3
©3344E401 414336401  .5000£¢00  .3438E¢01  .2000E+01  .5000E+¢00 4
226686401  .2000E+0l  .5000F+00 ,290¢E+0l  .250CE+DL  .7S00E¢00° 5
©3438E¢01  .2000£401 .S000E¢00 .3531E¢0L  .2500E+01  .7500E+00 6
+2906E¢0)  .2500€001  .75008¢00 31256401  .3000E+0l  .1000€+01 7
©3531E+01  .2500E+01  .75C06+00 .3625E401  .3000E+01  .1000E+01 8
+268BE¢01  .20006+01  ,5000E¢00 .20bUE+01  .2000E+01 O, 9
«3438E¢01  .20C0£401  .S0006¢00 .343BEe+0L  .2000E+01 O. 10
.2688E+01  .20COF+01 O. «268BE+0]  ,2433E+01 =.2500E400 11
234386401  .2000E+01 0. +343BE+01  .2633E¢01 =-.2500E+00 12

+«2688E+0L «2433F+01 =-.250DE¢00 «26BHE+0L «2432E+01 =,7500E£400 13
«3438E+01 «2433E4+0] =~.2500E¢CO «3438E¢01 «2433E+01 ~=.7500€E¢00 14
« 2688E¢01 24338401 =.75070k¢00 «26B0E+OL +2000E401 =~.1000E+01 15
«3438E¢01L «2433E¢01 ~-.7500t¢00 «3438F+01 +2000€¢01 =,1000€+01 16
«2084dE+01 «2000E¢0L ~.1000E+0l «2688E+0) «156TE¢01 =.7500E¢00 17
« 34386001 «20C0E+0l ~.1000&e¢01 «343RE+0] «156TE+QL =.7500E+00 18
«2688E+01 «1567F¢01 =~,1500E+30 «26B80E+0L «1567E+01 =.2500E+00 19
«3438E¢01 «1567€+01 =.17500L¢00 «3638E+01 «1567E¢01 ~=.2500£+00 20

«2688£901 +15¢TES0L  =,2500EeC0 «2688E40) +2000E+0) Q. 2l
«3438E+01 «I56TE+QL ~.2500F«00D +3438E+01 «2000E+01 0. 22
«225C£¢01 0. «1C00k+¢0L «2250E€+01 +4330E+00 «7500€+00 23
«3250E+01 0. «100CE+01 «3250E+40) «433GFE+00 +T500€400 24

«2250£4+01 «4330€+00 « 7500E¢ 00 «2250F+01 +«8660€¢00 «5000E+00 25
«3250E¢01 +433CE+00 «7500E+CO 32505401 +BL60E+00 «5000C+00 26

«2250E+01 «8660E+00 «5000E¢ 0O «22505+01 +B660E+00 0. 27
«3250E+0L +8660E+00 «5000E+Q0 «3250E4¢0). . B660E+00 0. 28
+2250E+01 «86¢0€¢00 0. «2250€401 «8660E400 =-.5000€¢00 29
«3250E+01 «B8660£400 0. «3250E+0) «8660E¢00 ~.5000£+00 30

«225%E+01 «8660E+00 =~.5000E+00 -2250E+01L «4330E¢00 =,7500E+00 31 |
«3250£+01 «B86L0E+00 =.5000E¢00 +3250E+01 +4330E+00 =-.7500t+00 32
«2250€¢01 «4330€E+00 =.T7500E+CO «22505¢01 O. =.1000E+01L 33
»3250E+01 «4330€¢00 =-.7500E¢00 «3250E+01 O =.1000E+01 34



PART

2

COOPDINATES OF BUX SENDING AND RECEIVING POINTS

1/4 CHORD POINITS

X

«2359E 01
«323TE+01
+2578E+01
«3391€+01
«279TE+01
+3484E201
+3016E+01
«35TBESD]
» 2683E+C1
«3438E+01
«268BE+CL
3438540}
«2680E+0]
«3438Ee01
«268BE+0)

e 3&3BE 01

«2008E+01
e 343EE+Q1
+2088E+01
«3438E+01
«2688E¢01
«3438£+01
+2250E+01
«3c50€¢01
+2250E+01
«3250E+01
«2250E¢01
«3250€01
«2250€401
«3250E¢01
«2250€¢01
«3250E¢01
«2250€401
«3250E¢01

Y

< 115GE+OL
+1150£+01
21717€+01L
«1717E401
. 2250C¢01
«2250E401
«275CE+0])
«27%00+01
« 2000F+01
»200CL+Cl
«2217E+01
22217F+01
2433 ¢01
«2433€¢C)
«22175401
«2217E+01
«1784E+01
«1784€+04
«1567F+01
«1567E401
+1784C+01
«1TH4E+ 0L
.21E5€¢C0
«21¢5F400
« 66550 +00
«64G5E+4C0O
«B8660€¢00
«B6LOE+ QO
«860CE*Q0
«8660€400
«6495E¢00
«6495E+00
«2165E+00
«2165E+00

1
+500CE+00
+5000£¢00
+»5000E+00
«500CE+00

«6250E400
-6250E+00
+87505¢(0

«2500E¢00

«2500S+00
=.1250F¢00
=.1250E¢C0
=+5000£+00
=.5000F+00
~<8750E+¢00
=<8750E+00
+BI5CF¢CO
«87505¢00
«5000F ¢ 00
+5000£+00
«1250€400
«1250E¢00
«B8750E+00
«8750E+ 00
«62505+00
«6250F+ 00
«2500£+00
«2500E+00
«.2500E+00
=+2500E¢00
=.6250E+00
=e6250E400
-.8750€+00
=.B750£¢00

3/4 CHORD POINTS

+2B2BE+TL
«3T06E+0]L
+2984E40]
«37975¢0])
«3141€¢01
«3R28E¢01
«3297E401
«33595+01)
«3063€+01
«3813E+01
«3063E+01
«3812E+0}
«3063E¢01
«3813E¢01
«3063F401
«3B13E¢0L
«3063E¢01
«3813E¢01
«3063€+01
«3813€E¢0]
«3063E¢N]
+3H413€¢+01
+2T50E+0)
+3750€¢01
«2150E¢01L
+3750E401
«2750E+01
+3750€¢01
#2T50€¢04
«3750E¢01L
«2750E¢01
+«3750€¢01
«2750E+01
«3750€+01

Y

«1150E¢01
«1150F¢01
«1717E¢01
«1717€+01
«2250€+01
+22500+01
.2750E401
«2750E201
«2000€+01
«2000E+01
«2217E¢0}
«2217E+01
«2433E401
«2433€¢01
«2217E401
«2217E¢D1
S 1784E+01
.1784€¢01
«156TE+01
« 1567€¢01
«LT84E+01
«1784E+01
. 21L5E+400
«2165E400
«6495E400
+6495E£400
«B66NEC00
«8560E400
«B660E+00
«8660E+00
«6495€+00
+6495E+00
«2165E¢00
«2165E+00

4

«5000€ 00
«5000€+00
«5000E+00
«5000E+00
«6250E+00
«6250€+00
«8750E+0D
«B150E+00
«2500€£¢00
«2500E¢00
=.1250E¢00
=.1250E+00
=.5000E+00
=+5000E+00
=+8T50£¢00
-.8750E400
=.8750E+00
=+.8750€¢00
-«5000E400
=«5000E*00
=+1250E+00
-+1250€ +00
«8750C00
+8750€+00
«6250E+00
+6250E+00
«2500E+00
«2500E+00
=«2500€+00
~.2500€¢00
=.6250E+00
=.6250£+00
~.8750E+00
-.8750E¢00

80X

ND.

O@ NN E WA -
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P A

R T 3

X=CODRDINATES OF SENDING POINTS AS FRACTIONS OF SIRIP CHORDLENGTH

CENTERL INE CHORDLENGTH UF BOXES

- 125000€ ¢00Q
«625CLYE L0
-125C00€ 00
«625NCOE+CO
«125000E+00
«625000E¢00
«L125000€ «00

«937500€¢00
+687500¢ +00
«T50C00E*00
« 750000F ¢00
«750C00E +00
«100000€+01

- «100000€ *01L

WIDTHS

«56T000E +00
«559017E400
«499SKSE+00
«499989F+00
+4999849E +00
«499985E 00
«499989E+00

«625000€+00
«125000E+00
+625000F+00
«1250C0€+00
-625000E+00
«125000E+00
«525000E+00

«937500E+00
«562500E +00
«750000E+C0
- 7530C0£+00
« T50000E+0C0
«100000E¢01
-100000E¢01

«56 TOOO0E +00
+559017€¢00
«499985F+00
«499989E ¢ 00
«499989E+00
+«500000E+00
«499989E¢00

+125000E+00
«625000E+00
«125000E+00
«6250C0€+00
«125000E+00
+625000€+00
- 125000E+¢00

-812500E¢00
«562500E+00
« 750000F +00
» 750000€+00
«100000E+01
+«1000C0E+0}
«100000€+01

«56T000E+00
«55901TE+0Q
«500000E+00
«499989E+00
«499989t+00
+500000E +00
«499989E+00

«625N00E+00
«125000€+00
+625000E400
«125000E+00
+625000E¢00
«125000E¢00
«625000E+00

«812500£+00
«T750000E+00
« 750000E+00
«750000£+00
«10C000E+OL
«100000E+01L
«100000E+01

+567000E+00
«500000E+00
+500000E+00
»500000E+400
«499989€¢00
«S00000€¢00
«499989E+00

«125000€+00
+625000€¢00
125000500
«625000£€¢00
«125000E+00
«5625000£+00

«687500E +00
«750000F£¢C0
«750000E+00
«150000€¢00
«100000E+01
«lD00COE+O1

«359017€+00
«500000€+00
«499989E +00
«500000E+00
+499989E+00
«500000E+00
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CENRTL LN UCLRBIFOSEIIIG

» L
* 800Y GEOMETRY o
» L]

LOPEELEOELEETENEGES S

ss» BODY NO. 1 INPUT VALUES dex

CENTER OF BODY COORDINATES Y = 2.000000 1 = ~.500000
YFLAG = 1 IFLAG = O MODE SHAPE COEFFICIENT = 1.000000
800Y BOX LIMITS ON INTERFERENCE PANELS FOR THIS BODY = 11 22
4 BOOY ELEMENT ENOPOINTS FOR BOOY NO. 3
«200000E +01 «250000E ¢01 «325000€+01 «%50000E+01
4 BODY RADII AT ELEMENT ENDPQOINTS FOR BODY NO. 1
0. «5000COE+00 -5000C0E+00 0.
swe BODY NO. 2  INPUT VALUES #e#
CENTER OF BUDY COORDINATES Yy = 2.000000 = =.500000
YFLAG = O IFLAG = 1 MODE SHAPE COEFFICIENT = 1.000000
BODY BOX LIMITS ON INTERFERENCE PANELS FOR THIS 80DY = 1l 22
4 BODY ELEMENT ENOPOINTS FOR BODY NO. 2
+«200000E+01 »250000E+¢01 «325000€+01 +450000E+01
4 BODY RADII AT ELEMENT ENDPGINTS FUR BOOY NO. 2
0. «500000€+00 +«500000E¢DD 0.
#es BOOY NOD. 3 INPUT VALUES wes
CENTER OF BODY COURDINATES Y = 0.000000 = 0.000000
YFLAG = O IFLAG = 1 MODE SHAPE COEFFICIENT = 1.000000

BOOY BOX LIMITS ON INTERFERENCE PANELS FOR THIS 800Y = 23 34

4 BODY ELEMENT ENDPOINTS FOR B800Y NUO. 3



€6

2 e ey e e S g
. .- A FEES ]
\

0. «200000E+01 «4000C0E+0O] «600000E+01
4 BODY RADIF AT ELEMENT ENOPOINTS FOR BODY NO. 3

0. «100000€+01 «100000E+01 a.



SRR IVEIISSER OGS

¢ 80DY ARKAYS &
00NN EEIIBEIIEEES
RECEIVING POINT
X Y 4
«2250E+401 - 2000£¢01 ~,5000E¢00
«2875E+01 +2000€¢01 -.5000E+00
«3875€+¢01 «2000E¢01 ~=.5000€400
«2250E401 «2C00€+01 =.5000£+00
«2B875€¢01 «2000€E+01 =.5000E+¢00
«3475€401 «2000E+01 -.5000€+CO
+ 1000E+01 * O. 0.
+«3000E+01 0. 0.
«5000€¢01 0. 0.

SENDING

«2250E401
«2875E+01
«3875E+01
2250401
«2875E+01
«3875E¢01
«1000E+01
«3000E+01
«5000E+01

SEESIEESLEENSENEERINEL SIS SN

END OF GEQMETRY DATA e

[ IIXT IR AL L1221 ]

LENGTH

«5000E+00
+T5N0£+00
.1250E+01
«5000£+00
» 7500E+00
«1250E¢01
«2000E+01
«2000E+01
«2000E+Q1

AVG.RADIUS

+2500€+00
«5000F +00
«2500E¢00
«2500E+00
«5000E+00
«2500E¢00
+»5000E+«00
«1000E¢01
«5000E+00

B8OX

35
36
37
38
39
40
&1
42
43

NO.
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(XTI RIS AT TR YT YY)

. .
. MODAL DATA .
» .

CES0OSOSICINEIINIEITINE

POLYNOMIAL DATA FOR MODES DEFINED

PRINT PRESSURES AND GEN. FDRCES
TOTAL NUMJER OF MODES

TOTAL NUMBER OF MODES 3
TOTAL NUMBER OF COEFFICIENTS 40
NUNBER OF COEFFICIENTS FOR PANELS 34
NUMBER OF COEFFICIENTS FOR BODIES [

POLVYNOMIAL MODE ODEFINITION

PANEL MODE POWER OF POWER OF COEFFICLIENT

z
[=]
.
z
o
.

(x /7 %) (Y /7 5)

=-1.0000
=.8940
-.B660
« 8860
+Rbb0

- 8660
=.8060
«B660
=~1.0000
=.0940
~.B6K0
«8660
8060

- Rb60
-.8660
«8600
-.8660
~1.0n00
=2.01¢0
=-1.0000
+5000
~1.0000
-1.7320
«1.0000
-.2500
=1.0000

——

-
VAL PWVRUNRN==mNDOO NSNS O~NE N~

WO LWL W L WWWRNRNRNRNR RN = e e
CO0OOO00OOOO=rr~HrEe,~OO000DO0O0O0
~O0~OrO~O~O00D00000000000QCOO0



W WL W W W W W W WWww W W

POLYNOMIAL MODE DEFINIT

PANEL

MOOE POWER OF POWER OF

NO. tx ¢
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

THE

1.7320
-1.0000
2.2320
=1.0000
« 1500
-1.0000
=1.2320
-1.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

ODO0OOCOODDOOOOPLOOOODOOO
OC0O0ODOOO0OCOCOO~" O™ O=0r=0O

tOoN

COEFFICIENT
S) vy /7 8

0.0000
0.000Q
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

[N -Y-N-N-N-NeN-NolN-N-NeNol-N=N-N-e)
[~ Y-N-N-N-N-N-NoN-N-N-N N RN NN

34 B~MATRIX ELEMENTS FOR MODE NO.

1

=531563E¢00 =.531563E400 =.46068BE¢00 —-.460688E+¢00 -.343585E+00 —.2343586E+00 ~.2BL116E+00 -.281116E+00 0.
«324T43E¢00 O.

»=s3264T43E+00 =,324T43E+00 O, 0.

«3264T42E+00

«324743E¢00

«326743E+00

=e324743E¢+00 =.324T43E*00 =.432990E+¢00 =.432990E¢00 =.432990E+00 =.432990E+00 0.

+432990E+00

«432990E+00

THE

+432590E400 <432990E+00

34 B=MATRIX ELEMENTS FOR MODE NO.

2

0.

0.

0.

0.



=.125616E¢01
=.B72746E¢00
~.B872746E+400

«974229E+00

=.611031€+00
~aT43232€+00
~+555736€+00
0.

L6

SRR T

=.175250£401 ~.118771E+0)l =.156202€¢01 =.960967E¢00 ~.119718E¢+01 =-.B847739£¢00 -.100587€+01 O. 0.
=.111¢30E¢01 O. 0. +872T46E+400 .111630E¢01 .BT2746E¢00 .111630E¢01 O. 0.
=.111630E¢0]1 =.974229€+00 =.140722€¢01 =.974229E+00 =.140722€+01 O. 0. 0. 0.

«140722E+0]1 .5T4229E+00 .140722E¢01
THE 34 B-MATRIX ELEMENTS FOR MODE NO. 3

~.611031E¢00 -.7907TOE+00 -.7907T0E+00 -.BB3682E+00 -.860602E¢00 -.896339E¢00 -.896339E+00 .937500E-01 +937500E-01
= 7432326400 ~.1875006¢00 =, 187500E400 .555T740E¢00 .555740E¢00 oT743236E¢00 .T743236E¢00 .1875006¢00 .187500E+00
=.555736E¢00 0. 0. 0. O 0. 0. 0. 0.

0. 0. 0.
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POLYNDOMIAL MODE DEFINITION

800Y MODE POWER OF POWER OF COEFFICIENT
NO. NO. x 7 8 ty 7 8y [ARQ)

=-1.0000
=1.0000
=1.0000
-1.0000

=.5000
=2.0000

N W W
WWAN -
Corm=00O
cocoooco

THE 9 B=MATRIX ELEMENTS FOR MODE NO. 1

0. 0. 0. -+ 250000E¢00 ~,750000E+00 ~.625000E+00 -.100000E¢01 =,200000€+01 ~.100000E¢01
THE 9 B~MATRIX ELEMENTS FOR MODE NO. 2

0. 0. 0. ~.562500E6¢00 ~.215625E+0) =.242188E+0) -.100000E¢01 ~.600000E+01 ~,500000€+01
THE 9 B8-MATRIX ELEMENTS FOR MODE NO. 3

=e125000E+400 ~.375000£+00 =.3125006+00 -, 5000006200 =.150000E+01 -.125000E+01 O. 0. 0.



et R

[ZETITTIN LYY

POFCONEIOEEEONIELFIIEEISOISIIN

. -
® REDUCED FREQUENCY = 0. *
. .
BRELICESICFIVONOSIINIEIIIIILEINEINIAS IO

THE 34DOWNWASH W ELEMENTS FOR MODE NO. 1

Q. Q. C. 0. 0. 0. 0. 0. O. Q.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. Q. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. Q.
0. o, 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0.

THE 34DOWNWASH ® ELEMENTS FGR MODE NO. 2

»100000€¢01 0. «100000E*0L 0. «100000€+01 0. .100000E+01 0. +B94000€+00 0.

+894000E+00 O. «894000€¢00 0. +«894000£¢00 O, 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. C. 0. 0. 0.
0. 0. 0. O. 0. 0. 0. 0. 0. 0.
0. 0. [ 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. Q. 0. 0.
0. 0. 0. 0. o. 0. 0. 0.

De 0. Q. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. O. O.
0. 0. 0. 0. O. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. a. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0.

THE 9 WJ MATRIX ELEMENTS FOR MODE NO. 1

0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0.

THE 9 WJ-PRIME ELEMENTS FOR MODE NO.

-

0. 0. 0. 0. 0. 0. 0. Q. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0.

COL. NO. 1 OF LINE ELEMENT PRESSURE COUEFFICIENT MATRIX

Q. 0. Q. 0. C. 0. 0. 0. 0. 0.
0. 0. 0. Qe 0. Oe 0. 0.

THE 9 WJ MATRIX ELEMENTS FOR MODE ND. 2



001

0. 0.
«100000E+0L 0.

0. 0.
0. 0.

0. 0.
«100000E+01 0.
THE 9 WJ=PRIME

0. 0.
0. 0.

0.
«100000E+01
ELEMENTS FOR MODE NO.

0.
0.

COL. NO. 2 OF LINE ELEMENT PRESSURE COEFFICIENT MATRIX

0. 0.
=«251327€401 0.

0. 0.
0. O.
0. 0.
0. 0.

o 0.

«314159E+01 0.

THE 9 WJ MATRIX

0. 0.
0. 0.

THE 9 WI-PRIME

0. 0.
0. 0.

0.
0.

ELEMENTS FOR MODE NO.

0.
0.

ELEMENTS FOR MODE NO.

0.
0.

COoL. MO, 3 UF LINE ELEMENY PRESSURE COEFFICIENT MATRIX

. 0.
0. Q.

0. 0.
0. 0.

0.
0.

[+
0.

0.
0.

0.
o,

0.
0.

«100000E+01
«100000E+01

0.
0.

«628319E+01
=e314159E+01

0.
0.

0.
0.

0.
0.

O.
0.

0.
O.

0.
0.

0.
0.

0.
0.

0.
0.

« LOOODDE+ DL 0.

0. 0.
0. 0.
0. 0.
0. 0.
Q. 0.



MODE NOD 1
SOSUENINIESINIIEINIUEIIOINEIIVS
. »
. BOX PRESSURE DIFFERENCES &
. *

BICESRLLLNCPESSEPPVO0030090C00 08

80X NO. x0C X Y } PRESSURE DIFFERENCE
| - REAL IMAGINARY
I
1 .12500 2.35938 1.14950 .50000 0. 0.
2 «62500 3.29688 1.14950 +50000 0. 0.
3 .12500 2.57813 1.11650 -50000 0. 0.
T4 .£2500 3.39063 1. 71650 «50000 0. 0.
5 .12500 2.19688 2.25000 +62500 0. 0.
H 6 +£2500 3.438438 2.25000 «62500 0. 0.
7 12500 3.01563 2.75000 «87500 0. 0.
8 +£2500 3.57813 2. 15000 87500 0. 0.
-9 .12500 2.68750 2.00000 .25000 0. 0.
10 +¢2500 3.43750 2,00000 .25000 0. 0.
. n’ «12500° 2.68750 - 2.21650 -.12500 0. 0.
. 12 »£2500 3.43750 2.21650 =-.12500 0. 0.
. 13 .12500 2.568150 2.43300 =-.50200 0. 0.
! 14 62500 3.43750 2.43300 -.50000 0. 0.
15 12500 2.c8750 2.21L50 -.B7500 0. 0.
16 © .62500 3.43750 2.21L50 °  =.87500 0. 0.
17 12500 2.68750 1. 78350 -.87500 0. 0.
18 »£2500 3.43750 1.178350 ~.87500 0. Oe
i 19 .125C0 2.68150 1.56700 -.50000 0. 0.
20 +62500 3.43750 1.56700 - =.50000 0. 0.
| 21 12500 2.68750 1.78350 -.12500 0. 0.
! 22 -62500 3.43750 1.78350 -.12500 0. 0.
H 23 .12500 2.25000 21650 «87500 0. 0. -
24 +£2500 3.25000 21650 .87500 0. T 0.
H 25 «12500 2.25000 64950 . 62500 0. 0.
: 26 .£2500 3.25000 66450 +62500 0. 0.
27 12590 2.25000 «B6600 .25000 0. © 0.
; 28 62500 3.25000 86600 .25000 0. 0.
- 29 «12500 2.25000 « 86600 -.25000 0. 0.
30 62500 3.25000 86600 -.25000 0. - 0.
31 12500 2.25000 «64950 ~.62500 0. 0.
32 62500 3.25000 ‘64950 ~+62500 0. 0.
33 «12500 2.25000 «21650 -.87500 0. 0.

34 «62500 3,25000 «21650 -.87500 0. 0.

101

)
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CERGISLPRERSIIIVEESISTIROOL
*

. PANEL .
¢ SECTIONAL DERIVATIVES »
» L]
LI TTTIT LR DT PPy Y PPT A

HODE NO 1
STRIP NO. Y I3 Y05 LIFY COEFFICIENT MOMENTY COEFFICEENTY
REAL IHAG REAL iMAG

1 1.1495 «5000 1.1495 0.000000 0.000000 0.000000 0.000000
2 1.7165 - 50C0 1.T16S 0.000000 0.000000 0.000000 0.009000
3 2.2500 «6250 2.2500 0.000000 0.000000 0.000000 0.000900
4 2.7500 «8750 2.7500 0.000000 0.000000 0.000C00 0.000000
s 2.0000 «2500 2.0000 0.000000 0.000000 0.000000 0.000%00
3 2.21¢5 ~.1250 2.216% 0.000000 0.000000 0.0000C0 0.000000
7 2.4330 =-.5000 2.4330 0.000000 0.000000 0.000000 0.900000
[] 2.2165 -.8750 2.2165 0.000000 0.000000 0.000000 0.000000
9 1.7435 ~.8750 1.7835 0.000000 0.000000 0.000000 0.000000
10 1.5670 -.5000 1.5670 0.000000 0.000000 0.0n0000 0.000000
11 1.7835 =.1250 1.7835 0.000000 0.002000 0.0000C0 0.000000
12 2145 68150 2165 0.000000 0,000000 0.000000 0.000300
13 6495 +6250 6495 0.000000 0.000000 0.000000 0.000000
16 «804L0 «25C0 <8660 0.000000 0.000000 0.000000 0.000000
15 +8640 =.2500 +8660 0.000000 0.000000 0.000000 0.000000
18 « 6495 -.6250 <5495 0.000000 0.000000 0.000000 0.000000
17 «2165 -.8750 «2165 0.000000 0.000000 0.0 0

COSOREEIIS S SRR CS ST OISR S

L .

. 800Y .

¢ SECTIONAL DERIVATIVES @

L] L]

LIS T I YT LRI SRR Y]

MODE NO 1
800Y NOD. A\ z A} LIFT COEFFICIENT MOMENT COEFFICIENT
REAL 1MAG REAL L HAG

1 2.0000 -.5000 2.0000 0.000000 0.000000 0.000000 0.000000
2 2,0000 «.5000 2.0000 0.000000 0.000000 0.000000 0.000000
3 0.0000 0.0000 0.0000 0.000000 0.000000 0.000000 0.000000

SESPIISCENAENOFNEEISSNCUSNSE
. .
- TOTAL DERIVATIVES .
.

Se500000

»
[T I T T TIIT1LY}

CI = FORCE COEFFICIENT IN I OIRECTION
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Cy = FORCE COE
(M = PITCHING
CN = YAWING

CLT = ROLLING M

[of 2] 1]
M = o
CLtAOLLY) = o

eeseosetssesresse
.
¢ GENERALIZED AlR
.

PRESSURE MODE

FFICIENT IN ¥ DIRECTION
MOMENT COEFFICIENT
MOMEMT COEFFICIENT

OMENT COEFFICIENT
PFEAL 1HAG
- 000000 0.000000
« 000000 0.000000
« 000000 0.000000
seessrseve
*
FORCES L4
L
(LI LT

OEFLECTION MODE

WA

REAL
CY = 0.000000
CN = 0.000000

GENERALIZED FORCES

REAL IMAGINARY
0. 0.
0. 0.
0. 0.

IMAG

0.000000
0.000000

TN P ek

e d]

e e



¥01

80X NO.

N b bt e e e P bt e o
OCP®NOCOVMEWN~OODNO WS BN

~Na
~ o

NNNNONN
® "o W

W
-0 v

w W W
SN

. BOX PRESSURE
L

sevsivese

Xxoc

+125C0
«€ 2500
12500
+62500
12500
«62500
-12500
«£2500
.12500
«62500
+12500
«62500
-12500
«£2500
+12500
«02500
12500
«62500
12500
«£2500
«12500
«£2500
«12500
-t 2500
«12500
<2500
»12500
+62500
«12500
«62500
«12500
«625G0
«12500
«62500

(LIS AR RN Y I 2] %)

OIFFERENCES

MODE NO 2

(A LIRSS IS YL Y ]

2.35938
3.296R8
2.57813
3.39063
2.19088
3.48438
3.01563
3.57813
2.68150
3.43150
2.¢81750
3.43750
2.L8150
3.43750
2.68750
3.43750
2.68150
3.43750
2.68750
3.43750
2.68750
3.437150
2425300
3.25000
2.25000
3.25000
2.25000
3.25000
2.25000
3.25000
2.25000
3.25%00
2.25000
3.25000

1.14950
1.14950
1. 71650
l.71650
2.25000
2.25000
2.75000
2.75000
2.00000
2.00000
2.21650
2.21650
2.43300
2.43300
2.21050
2.21650
1.78350
1.78350
1.56700
1.%56700
1.78350
1.78350
«21650
«21650
» 64950
«64950
« 86600
+ 86600
« 86600
« 86600
«64950
« 64950
«21650
«21650

.50000
.50500
«50000
+50000
«62500
«62500
«87500
«87500
«25000
+25000
-«12500
=.12500
~.50000
-.5C000
~.87500
~.87500
-.075C0
=.81500
=.50000
~.50000
-.12500
~.12500
«87500
«817500

.62500

«£2500
«25000
«25000
~«25000
=.25000
~. 62500
-.62500
~.87500
-.87500

PRESSURE DIFFERENCE

REAL

+91494382E¢01
«31077541E¢01
«11343640£E402
«30487371E+0]
«156069673E+0)
« 14971521401
«E9990091E+0])
«10673323F¢01
+51312678E+01
«15097678E+01L
~.33269884E+01
«11284985E+01
=.11497148E400
=<4003611TE+00
«24316809€E+01
=.209569048€E+01
«154077L1E+01
=«23031754E¢01
=+3156429TE+01L
=«13507149E+01
~.82576135€+01
~e27727022€¢00
«20136262E¢01
«10162346540]
«2477RB14C+01
«10735329E¢01
=.%26042539E401
~«19566304E401
=+29644657E+01
=.16783874E+0]
=.18066716E+01
=+89402485E¢00
=«14860942E+01
~e66953486E+00

IMAGINAFY
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BP0 GEVE0RPRISINININIGOIOS

SECTIONAL OERIVATIVES

PANEL

L]
]
»
]

STRIP NO. Y
1 1.1495
2 1.7165
3 2.2500
& 2.7500
5 2.0000
[ 2.2165
7 2.4330
8 242165
9 1.7835
10 1.5670
11 1.7835
12 «2165
13 <6495
14 +B8860
15 + 8660
16 «6495
17 2165

POBBEGOPIOIEPSICOIEIREIIG

asase

SECTIONAL DEAIVATIVES

2909 be

B80DY NO. Y
) 2.0000
2 2.0000
3 0.0000

GRS SERLIENOOCISCONOEISON

cz

TOTAL DERIVATIVES

HODE NO

»5000
« 5000
«4250
81750
»2500
=.1250
-.5000
-.8750
. 8750
=-.5000
-.12%0
8750
6250
2500

“.6250
-.8750

MODE KO

-.5000
=~.5000
0.0000

L]
»
.
L4

OFEIR SISO IOE

2

YOS

1.1495
1.7165
2.2500
2.7500
2.0000
2.2165
2.4330
2.2165
1.7835
1.5670
1.7835
2165
<6495
8660
8660
«6695
«2165

2
YOS
2.0000

2.0000
0.0000

= FORCE COEFFICIENT IN Z DIRECTION

LIFT COEFFICIENS

REAL

6.12859¢
7.196189
4.532060
4£.03357)
3.320518
=1.059245
“.25T660
167388
~.421202
~2.253572
-4.268442
1.514930
1.7715707
=3.100442
=2.321427
=1.350348
-1.077815

ImaG

0.000000
0.000000
0.00V0200
0.000000
0.000000
0.000000
0.0c00n00
0.000900
0.000000
0.0L0900
0.000000
0.00C000
0.000000
0.000000
0.000000
0.000000
0.000000

LIFT COEFFICLENT

REAL

0.000000
+000000
0.000000

MAG

0.000000
0.000000
0,000000

MOMENT COEFFICIENT
EAL

=1.5430123
=l.661708
=+940795
-.771029
= 192507
= 144719
132299
«503303

« 668644
«6193175
-603373
=.443425
~.490347
-876713
«709775
«392300
«302111

’
HOMENT COEFFICIENT
REA

0.000000
«163363
+116355

0.000000
0,090000
0. 000000
0.000000
0.0000V0
0.000000
0.000000
0,000000
0.,000000
0.000000
0.000000
0.00C000
0,.000000
0.000000
0.000000
0.000000
0.000000

MAG

0.000000
0.000000
0.000000
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Cy = FORCE COEFFICIENT IN Y DIRECTION

CM = PITCHING MUMENT COEFFICIENT

CN = YAWING MOMENTY COEFFICIENT

CLI = ROLLING MOMENT COEFFICIENT

REAL IMAG

Cz = 3.150242 0.000000
CH = -4,293040 0.000000
CL{ROLL) = 0.000000 0.000000

POFOIEILIESOCESRALINIEIINOS
L] L
® GENERALIZED AIRFORCES .
. .
S00CELIRIINRITITINRETSOEISIS

PRESSURE MODE DEFLECTION MODE

NN
N

CY =
CN =

GENERAL 12ED
REAL
=.20158940E+02

=.41205394E+02
=.282TLTTTEO2

REAL 1MAG
=.357263 0.000000
0.000000 0. 000000

FORCES
IMAGINARY
0.
O.
0.



L0t

BOX NO.

B Ny

HODE NQ L]

ELELIE RN R AT S TR I R Y )

L] BOX PRESSURE DIFFERENCES

Ll
*
L]

SEOEAP RN RPR SRR Rt bbb bbb babE R R

xog

12500
=€ 2500
-+ 12500
=b2500
« 12500
«62500
12500
52500
. 12500
+62500
+ 12500
2£2500
-12500
82530
L2500
«62500
-12500
«02500
«12500
b250¢
12500
62500
+«12560
«82500
12500
L2540
+L2500
262500
. l2500
«62500
+ 12500
42500
12500
«62500

2.35938
3.29608
2.57d13
3.39003
Z.T9508
3.484628
3.015L)
3.57813
2.68750
Jak3T750
2. 08750
3.43750
2.60750
3.43750
268750
343750
263150
3.43750
2.63750
3443750
2.68750
2.33750
2.25000
3.2%000
2.25000
3. 25000
2.2500%
3425200
2.25000
3.25000
2.25000
3.2500Q
2425000
3.25000

1.14950
1. 14950
laT1050
1.71450
2.25000
2.250u00
2. 75000
2.75000
2.00000
2.00000
2421650
2.21550
2.43200
2.43300
2.21650
2421450
1.TA350
L.14350
1.56700
1.56T00
1.78350
1.78350
+215650
21850
- BA95D
264950
- 86600
« 86800
. 8bL00
«B5AL0
~LH950
44950
+21850
« 21850

»50000
« 50000
-50000
«50000
62500
262500
-81500
.81500
+25000
+25000
=.12500
=.12500
=.50000
=-.500Q0
—-.BT500
~.B87500
=.A7500
=.87500
=.50000
=.50000
=.12500
=-12500
#2BT500
«87500
52500
«462500
«25000
+25000
=-.25000
-+ 25000
—.42500
= 42500
=. 87500
~. 87500

PRESSURE DIFFERENCE
EAL

IMAGINARY
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(R LT TE R YRR LR L L AAL L L)

PANEL
v SECTIONAL DERIVATIVES *
L] L]

L]
.

SRALPERPERRARINI RSN bbbt R

MODE WD

STRIP NO. ¥ 1

1 L.1595 « 5000

2 1.T185 « 5000

3 2.25%00 +56250

& 2.7509 8150

5 2.07040 +2500

[ 2.2L85 =-.12%0

T 2.%120 -.5000

] 2.2185 -.8150

9 1.7815 ~, 8750

10 1.5670 -.5%000

11 1,74835 =.1250

12 2L L0150

13 T 250

1L .84L0 .2500

13 8680 —.2500

14 Yl - 0250

17 «215% -, 87540
[ITITTINFETITE NI RL R AL L2 2 1)
- o
* bODY .
v SECTIOMAL OER[VATIVES »
[ ] [ ]
TR XYY NI R L AL AL L]

HOOE KO

80DY NO. Y 1

1 2.0000 =-.5000

2 2.0000 =-. %000

b ] 0.900C0 0.0000

[TITT IRV RN RIS RL A RL LA LAl ad

L
TOT&L DERIVATLVES *
L]

IEYRTYTIT RN R LYY R LA LL S

13

e FORCE COEFFICIENT IN I OIRELT

3

YOs

1.149%
1. 71465
2.2500
2.7%00
2.0000
2.2l65
246330
2.21485
1.Tes
L.5610
1.T835
L2155
6495
<dtod
« 9640
Wbh9h
22165

3
¥05

2.0000
2.0000
0.0000

O~

LIFT COEFFICIENT

REAL

0,000000
0.000000
0.700000
9.000000
0.000000
0,.000000
0.00G000
0.000000
0.0001300
{,u00000
n.co0000
0.000000
0.000000
0.0000C0
0.0000G0
9.000000
0.000000

[HAG

0.000000
0.00700C
0.000020
Q,900000
0.C000u0
0.06¢000
0.000NHN0
0.000000
¢.000N0G
0,000000
Q.CcoJoco
0.000000
0.000000
0.600000
. 000000
0.000000C
0.000000

LIFT COEFFICIENT

REAL

0.0000900
0.00Q000
0.000000

IHAG

0.000C000
0.C0C000
0.000000

KOMENT COEFFICLENT
HEAL

0.1nga0a0
0.0009400
4.000000
g.gocoryg
0. 000000
2.000000
G.000000
0.000000
0.000000
0.7000C0
0.0C0000
0.000n00
0.1007%00
0. 0C0000
0.N00000C
0.000000
0.0000C0

MOMENT COEFFICIFNT
REAL

Q.0Cc0000
0. 0006000
0.000000

[ILETe

0.000000
0.000000
0.000000
0. 3010000
0. 200000
0.000000
0.000000
0.0n0NGEC
0.900003
04.000000
Q.020000
C. 003000
0.000309
¢.000000
0.000000
0,000000
0.9000000

tHaG

0. 000000
0.Q00000
0.000000
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£Y = FORCE COEFFICIENT IH Y DIRECTION

CH = PITCHING MOMENT COEFFICIENT

CH = YAWING  MOMENT COEFFICIENT

fL1 = ROLLING MDMENT TDEFFICIENT

REAL . [HAG

€ = 0. 000000 0. 000000
CH » 0. 000000 O0.008000
CiimaiLy =  0.000000 0.c00000

AT AT YL L YRS E Y P LTl
L] L]
* GENERALILED AIRFORCES *
L]

. -
LA LTI YL DI P LIY R L FYTT LT L)

PAESSURE MODE DEFLECTION MODE

W
[P NE )

GENERALIZED FORLES

REAL
De

0.

REAL (HaG
0.000000 0. 000000
0.000000 0.000000

{MAGINARY
0.
0.
0.
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«100000E+#01 ,180542E4Q1 .100000E+DL ,251042E+01 L10CD0QE+0O1
~8945000E¢00 .228150E+0L .O94000E+00 .19 494EvrOl .894000E D0

[+
Oe
Qs
Q0.
0.

0.
0.

0.
0.

LoL.

0.

- JAWOBAEr 00 -,

Setpdatinsbbiinnudnunbidneaasnadbbennrnans

PEQUCED FREQUENLY =

.
-50000E+00 .
-

LLLIA L DL L LA I ELE TN EL I YT I I ELE L LY

NO.

THE 3400wWHMWASH W ELEMENTS FOR HODE NO.

64066 TE+00 0.
-395000E+00 O,

0. 0.
0. 0.
0. 0.
Q. 0.
0. Q.

+LbaE6TEYOD 0.
.596000E:00 0.

0. 0.
0. 0.
0. 0.
0. c.
0. 0.

THL  34D0wNWASH W ELENENTS FOR KOOE NO.

0. 0.
0. 0.
L O.
0. 0.
0. 0.

[N 0.
0. 0,
0. 0,
0. 0.
0. 0.

THE J4DO0WHMASH W ELEHENTS FCR WODE NO.

« 7683336400 0.
A L32TOTE¥OL O.

[+ 9 0.
0. 0.
. 0.
0. 0.
0. 0.
THE

. D.
68860 TE+D0 O.

THE
0. C.
Qe 0.

1 OF LINE ELEHENT PRESSURE COEFFICIENT HATAIX

[+ 2%

THE

- T646333E+00 0.
«l90035E¢0] O.

0. 0.
0. c.
Q. 0.
. Q.
0. 0.

9 W MATRIX ELEMENIS FOR

0. 9.
+4bb6ETERDD .

9 WJ-PAIAE ELEMENTS FOR
0. 0.
0. 0.

9 WJ MATRIX ELEHENTS FOR

?

HODE NO.

HOOE MO

- N Q.
18Y852E+0) = 890132600 L 209440E+0) ~,139b26E0) O,

MODE HMO.

o684 TESDO
»54000E+00

«19B958E+01
+ 23001 9€+01

«114433Ev01
«199935E+51
0.
0.
0.
0.
0.

1

0.
~bbbbo TESOD

1

G.
0.

D.

«1000QCE+0O1

0.
0.

-.359085E 00
~.b98132E+00

abbbbbTE«0O
0.
0.
0.
0.
L 28
Qe

~253123%€E+0)

«116R33E401
=-1bbHb TE+DD

«BUbOLTESOD
LYY R

0.
[+1)

«%1B8TIE 01
=+ 209540E ¢ D]

0.

B894000F +00

«5%6000E+ Q0

«lBTIBIE*CL

[-R=-N-N-N-]

«152TuTED]
=-.lbobbTEYDD

~bb0b6TE400

0.

~.0908132E+00 0.



0. 0. O4 [+1% - 0. «100000F+0Ll .150000E+01 .)100000F#01 «191606TEe0L
«LCO000E+QL  .258333€+01 LLO0000E+0L .6666LTE400 LLQOOOGE+OL  .200000E+01 .100000E+DL1  o333333E+0)

THE 9 WHPRIHE ELEMENTS FOR RODE NO. 2

0. 0. -1 G. 0. 0. 0. «&6606TF GO 0. 66006 TE+QD
Oe «tOOLLTERXQD 0. +BLL58TE+QO 0. +666646TE+DD 0. «65666TE+OD

[l
:‘ CaL. NO. & OF LINE ELEMENT PRESSUNE CUEFFICIENT HATRIX

O. 0. 0. Q. 0. O, S349TTRES0]  L104720E+02 =, 200T1IE001  .209440E+01
~=3BSFOE0L =.544543E001 244345E¢01 L 41BATVECOL =~ 4)BBTQE*D] L &4IBGTFE«OL -~ 603225E¢01 ~,817750E+0)

|
i THE 9 WJ MATRIXY ELEHENTS FOR MOOE NO-. 3
l

G. +33333E+00 0. 3332333+ 00 0. »333333E+00 D. «133333E+401 0. «133333E+01
0. «3333336+0) O, 0. 0. 0. [+ 0.

THE 9 WJj~PRIME ELEKENTS FOR MQDE NO. 3

0. Ge 0. Q. 0. Q. Q. 0. Q. Q.
0. Qe o, 0. 0. 0. Q. 0.

COL. KO, 3} OF LINE GLEMENT PRESSURE COTFFICIENT RATRLX

=~o174533E¢00 .20F440E+0L ~.349068E+00 C. =al7453IE¢00 =, BITTSOHE+00 ~,69B132E+00 .BITTSPE+OL ~.139626E401 0.
=a 6931328400 =.335103E+01 O. 0. 0. [ 0. 0.

111




2Tt

Sgebtvrddondbadtandibvtannesp
L) .

. PANEL .
¢ SECTIONAL QEA[VATIVES »
- »

CEPPPRF RO P b A rn bbb isb s

MODE MO

STR1P NOD. Y F

1 [T RS « 5000

2 1.116% « 5000

3 ?7.25%00 a5250

4 2, 1500 .B159

] 2,0000 . 2500

5 2.210% =.1250

T 2.4320 -.5000

:] 2.21063 -. 8150

9 1.7483% -.4150

10 L.5aTD =, 5000

1 1.793% -.1250

12 «2165 .BT59

%] L5495 250

I+ 8580 2500

| 8440 -.2500

HE] &h 9 - 0238

17 «216% =.RAr50
PRI INNANTLINORNARYIEARA S
L] -
. BODY .
* SECTIDHMAL DERIVATIVES +
L] L]
sthbdtpnbddidnandindonivdid

HODE NOD

#00Y NO, ¥ I

1 2.90p0 =.5000

S 2.0000 =.50090

3 0.9900 0, 0004
SERERELFRVRP B PSR ARSI F LIRS
- L]
. YOTAL DERIVATIVES .
L] L

(DI TN IR IR I TR YL}

1
Yo%

1.149%
1.1165
2.2500
2.7500
2.0090
2.2185%
2.4330
2.2165
L. 705
1.5¢70
L7735
2165
L4
8440
.Bo80
6495
W218%

1
Yoy
2.0000

2.6000
0.0800
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