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FOREWORD

This report was prepared by the Douglas Aircraft Company, Long Beach,
California, for the Aerospace Dynamics Branch, Vehicle Dynamics Division, Air
Force Flight Dynamics Laboratory, Wright-Patterson Air Force Base, Ohio, under
Contract F33615-70-C-1167. This research was conducted under Project 1370,
"Dynamic Problems in Military Flighc Vehicles,'" and Task 137003, '"Prevention
cf Dynamic Aerocelastic Instabilities in Advanced Military Aircraft." Mr. S.
J. Pollock of the Aerospace Dynamics Branch was Task Engineer.

This report consists of two parts with two volumes for each part. This
volvme, Volume II of Part I is the Computer Program H/WC. Volume I of Part I
consists of the method of direct application of ponplanar 1lifting surface
elements. Volume I of Part II, contains a method which uses an image system
and an axial singularity system to account for the effects of the bodies and
Volume II of Part II is the Computer Program N5KA,

The work reported herein was conducted during the period of December
1969 to September 1970.

The Principal Investigator was Joseph P. Giesing. Mrs. Terez P. Kalman
was responsibie for implementing the method on the computer. Donald H. Larson
aided in this implementation and acted as consultant for computer problems.
Dr., William P, Rodden, a McDonnell Douglas Company Consultant, contributed
many valuable ideas to the project. Others have made significant contribu-
tions to this project including Messrs. D. S. Warren and W. E. Henry.

The report was submitted by the authors in November 1970 for publication
as an AFFDL Technical Report.

This technical report has been reviewed and is approved.

|
WALTER% W{

Asst. for Research & Technology
Vehicle Dynamics Division
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ABSTRACT

Two methods of accounting for body-liftir :-+f:ice interference in
unsteady flow are considered. The first method 1s described iun rart I
of this report, while the second will be described in Part II to follow.

The first method is a direct application of nonplanar lifting surface
elements to both the 1lifting surfaces and the body surfaces. The body is
treated as an annular wing. This type of idealization must be used with
an axial doublet introduced to account for body incidence effects. The
undesirable effects of the annular wing representation are then reduced.

The second approach, to be described in Part II, uses an image system
and an axial singularity system to account for the effects of the bodies.

This volume contains the computer program and contains the FORTRAN

listing. Volume I contains the development of the theory, correlation of
theory with experimental data, and the parametric study.
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NOMENCLATURE

Reference total area
‘o
Matrix of box areas
Polynomial mode coefficients for mode i

Matrix of influence coefficients relating generalized forces
to generalized deflections for submodes

Chord length

Reference cnord length

Pitching moment coefficient ( —E;E—r%%z&) » (+ nose up)
Yawing momant coefficient (_aT_QQ_XI_EDL (+ ncse right)
Rolling moment coefficient (._r%o_mi_sr.& (+ clockwise)
Force coefficient in y-direction (Fq‘or‘:e (+ out right wing!
Force coefficient in z-direction ( Fox%) (+ verticaiiy up)

\./»cl

Local moment coefficient (Ln?\?%}f.ﬂl

normal force
qc

Local normal force coefficient (
Strip semi-width

Normalized deflection normal to surface (h/s)
Deflection normal to surface

Kernel

Reduced frequency, w/2U,

Lift

Mach number;also moment

Generalized force

Dynamic pressure

Generalized coordinates

Body radius

f > )
Jly-m° + (2-1)2

vi
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C

W

X, Y, 2

w

Semi-span
Free-stream velocity
Unnormalized normalwash

w/u,

AV 4

b

Coordinates of receving points
Element coordinates of receiving points

Gust reference axis

Angle of attack;also a function defined by Equation 2. 1-15
Jl - M?' ; also control surface deflection

Gust dihedral angle. ( I‘g = 0 1if gust velocity is vertical)

Dihedral angle

P -P
lower upper
q
Symmetry index (right and left symmetry); also tab deflection

Lifting pressure coefficient

Ground effect index
Wave length
Coordinates of sending points

Coordinates of sending points in element coordinates

Density at sea level
Lateral coordinate in the plane of the surface

Frequency

Subscripts and Superscripts

body axis

body

center

Body or fuselage

gust
vit

e
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L. E.

LL

LR

UL

UR

1/4

3/4

Deflection mode
Pressurc mode
Leading edge
Lower left
Lower right
Axis about which moments are taken
Receiving
Sending

Upper left
Upper right
y-direction

z-direction

One quarter chord point of a lifting surface box

Three quarters chord point of a lifting surface box

vift

A
1
:
4
1
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1.0 INTRODUCTION

Computer program H7WC is the result of modifying and extending
program H7WB. Prograin HTWB generates aerodynamic influence coefficients

and gust loads for nonplanar surfaces. The modifications to this program

include:
1) An extension to accept polynomial mode input. (Subroutine
GENQ)
{21 The addition of a capability to determine generalized forces.

: (Subroutine GENF')

(3) The addition of a capability to account for bedy angle of attack
and camber effects using an axial pressure doublet system.

(Subroutines AUGW, TKER)

(4) A refined version of the Doublet-Lattice Method to properly
handle problems involving small vertical gaps between wing

and tail surfaces. (Subroutine IDF'2)

(5) The addition of the Quasi-Inverse for sr ving large numbers
of modes or submodes, and for solving future modes with a
minimum of computing effort. (Subroutines QUAS, FTITSOL,
CXSS)

Program H7WC can handle almost any type of configuration if it is

idealized properly. The axial pressure doublets give the proper slender body

flow field for an axially symmetric body of any shape. The body/lifting-surface
interference is taken care of using lifting surface panels on the body surface.
The interference elements must lie on an idealized body of constant cross
sectional shape. The rules that apply to the placement of a grid of boxes

on the aircraft lifting suriaces also apply to the interference surfaces on

R,

the bodies. These rules are:

(1) Boxes {trezpezoidal elements) are arranged in strips parallel
to the free-stream. The aspect ratio of such boxes should not
be large. For the unsteady case. an aspect ratio of order unity

or less is preferred.

P sty e s
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(2) Surface intersections, surface edges, fold lines, and hinge lines

should lie on box boundaries.

(3) For wing-tail type configurations the strinp boundaries on the tail
must be aligined with those on the wing. Strips should be concen-
trated near the wing tips, near control surface edges and in any

region where the span loading ckanges rapidly.

(4) The box length must be small compared to the basic wave length.
Ai‘— < 0.04

Boxes should aiso be cuncentrated near controi surface hinge-lines

and in all regions where the upwash boundary conditions are

discontinuous.

(5) The body cross-sectional shape on which interference lifting
surfaces are placed must be constant in the x-direction even

fcr wing-tail problems. (This does not apply to the slender body

solution for which the radius distribution is used.)

Sketch 1.1-1 gives erxamples of these 5 rules.

Because of the numerical techriques 1nvolved, the two-dimensional

radial distance, ﬁy-ne)z + (z-ge)z , between a control point, y,z, (3/4-chord
point of 4 box) and a box edge, Mg Le, may never approach zero. it does
not matter whether the control point is on the same or on a different sur-
face orwhether it is up-or downstream from the box in question. This is
easily understood for a control point in the wake of the box since the con-
trol point may not approach the bound leg of the horseshoe vortex. However,

it is also true upstream due toc the approach taken for the unsteady effects.

(If kr = 0 the upstream effect at qr(y-f])z + (z-L)2 — 0 vanishes).

Wing-tody-tail problems must be handied using only one interference
cross-section. That is,one constant cross-sectional shape must be used
both near the wing and near the tail. If this rule is not followed the wakes
of the lifting surface element lying on the cross-section near the wing may

impinge on the tail surface.
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When a body mode is input it must be input both to the axial elements
and to the interference body panels. It must be remembered however,that
the body is in motion either in the z-or y-directions while the lifting surfaces
on the body are in motion normal to themselves. Thus the mode input for a
particular body interference panel must be multiplied by cosY for (+) z~motion

and -sin? for (+) y-motion where 7Y is the dihedral angle of the panel.

The following list gives the program limits.

1. The maximum number of unknowns, i.e., the aerodynamic boxes

on the lifting surfaces plus the number of body elements, is 400.

2. The maximum number of aerodynamic degrees of freedom, in

case of AIC calculations, is 130,

3. The maximum number of degrees of freedom per strip in case

of AIC calculations is restricted to 4.%*
4. The maximum number of modal right-hana sides is 40 per case.

5. The maximum number of aerodynamic boxes per spanwise

division (strip) is 30.
6. The maximum number of spanwise divisions (strips) is 50.

7. The maximum number of bodies is 20.

Program H7WC was used successfully on the following computers: GE635,
IBM 7094 and IBM 360/65. Core requirement for the program on the various

computers 1s as follows:

GE635  IBM 7094 IBM 300/65 CDC 6600

28K words 32K words 120K bytes 100K bytes
If greater core capacity 1s available 1t is desirable to use it up to 260K bytes.
The CDC version is shghtly maodified 1 dimensions.

¥ This restriction comes from operational requirements on the IBM 7004
The number of degrees of freedon: can casily be increased to the 7
discussed 1in Appendix D {n Part 1, vol | by increasing e dimension 4 to 7
in subroutines AIC, ARRO, and FINAL.




2,0 COMPUTER PROGRAM H7WC

2.1 Input Procedure

2,11 Input Sheets

The input sheets for program H7WC are shown on the next three
pages. The first three cards represent general case data that is input once
per case. The next four* cards (4,5, 6,7) repres:nt panel data that is
repeated per panel. The panel data must be inpit in a certain order.

The panel data for all '"regular" lifting surfac:8, (wing, tail, etc.)are
input firs.. Thkc ;anel data for all interfere:ce lifting surfaces (used

for the bodies) is input last.

If a body can oscillate in bon the z- and y-directions
(nacelle) then it must be replaced by V0 bodies: one that moves in the
z-direction and one that moves in th y-direction. The subsequent
three** cards (8, 9.10) are body d-ta necessary for the slender body
analysis. This data is repeated-er body. Card 11 is used for mis-
cellaneous modal and AIC dataand must be completed in either case.
Card 12 is used when a gust 8 desired. Card 13 indicates a series of
cards that are used to identfy lifting surface boxes with strips. Card 14
indicates one or more canS that identify the degrees of freedom to be

used for each panel. Ths card is necessary only if AIC's are desired.

Cardsl5 a:d 16 are used to identify axes forthe AIC degrees of
freedom. Card 17 S used for modal control data. Card 18 is used to
input control datafor panel modes, while card 19 represents a series of
cards, repeatecas necessary, to indicate polynomial mode coefficients
for panels. (ards 40 and 21 are sumilar to cards 18, 19 except the mudes

pertain to t'¢ 2 and y modes of the bodies.

-here may be more than four cards depending on the number necessary

to present all Gi and T values.

There may be more than three cards depending on the number necessary

to present F and RAD.
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1.2 Description of Input Data

Ao i e e
N

Item No. Description

1 The header card is used to describe the current run being made.
Any alphanumeric information can be used, placed in cc 1-60.
The first 12 card columns should contain the tape title for the
AIC's, in the case when AIC's are generated and are to be saved

on master tape for later use.

2 M, FMACH — Mach number, usual definition.
3 A, ACAP — Reference area; usually total area of wing.
4 ¢, REFCHD — Reference chord, usually average chord of wing
5 s, REFSPN — Reference semispan.
-6 58, NDELT ~ Symmetry flag {(6=1 sym., 6= -1, antisym.
5 = 0, no sym.).
7 NP, NOPAN — Total number of panels on all lifting surfaces.
8 NB — Total number of bodies.
9 NRf — Number of reduced frequencies for which the analysis

has to be performed (repeated) - recommended maximum

is 6 per case.

10 NCORE - Size of total solution, i.e., NCORE - N x M where
N is the total number of elements or unknowns
{including 2z and y tuselage elements) and M is the
number of modes or the order of the AIC matrix if

obtained.

1l NI — If "1, program assumes that case has been run previously
and that a gquasi-inverse exists on a tape (:dentified by
NTP!) and only new modes are being run it "0 program

runs a new case.

mgm»f‘fwnu T




Item No.

12 N2 - If "0",polynomial modes are to be input. If ''1'" AIC's
are to be calculated. -
13 N3 — Data flag. If "1', matrix is printed;, if ""0",it is not printed.
14 N4 — Detail print flag for slender body solution; ] to print, 6 otherwise.
15 KR — Array of reduced frequency . KR = ;B .
@©
16,17,18 X1 X2 X3 - Panel edge coordinates.
19,20,21 X4Y1 Y2 X1, Y1, Z1 (Inboard leading edge)
22,23 Z1l 22 X2, Y1, Z1 {Inboard trailing edge)
X3, Y2, Z2 (Outboard leading edge)
X4, Y2, Z2 (Outboard trailing edge)
24 NS — Number of spanwise divisions for panel considered.
25 NC — Number of chordwise aivisions for panel considered,
-y
(X YpZy) S~
1 r\
\'~>
ei
(X5, Y ,Z)) .
2’1’ "1 \4.\\ (X4.\2.L )
N 6,.=1.0
z
=1.0
. Tns
T, - i
7=0.0 «
——"
>y

Description

SKETCH 2.1.2-1
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Item No. _I_gesc riEtion

26 COEF - Scale factor for panel deflection modes. If no scale

factor is desired, must be set to 1. 0.

27 &_-— Chordwise divisions in fraction of chord. Usually varies

from O at leading edge to 1. 0 at the trailing edge.

28 T Spanwise divisicas in fraction of panel spaa. Usually
C. 2 at inboard chord and 1.V at outboard chord.

Repeat all panel data per panel (Items 16 through 28) Pancls are input in the
following sequence: wing, tail,etc., panels, then body interference panels.

29 Zc — Z-coordinate of body axis.
30 YC — Y-coordinate of body axis.
31 NF =~ Number of divisicns on body.

32 NZ - If "1', the program will allow for doublets in the
Z -direction and thus will be able to account for Z -or upwash.

If not,sct NZ - 0.

33 NY — If "1", program will allow for Y -doublets and thus Y-or
sidewash.

34 COEF — Scale factor for body deflection mode.

35 MKI1- Each body has associated with it interference lifting sur-

faces. MK represents the first box on these surfaces

36 MX2— The last box on the bodv interference lifting surface
panels. Interference lifting surface panels are input

after the regular lifting surfaces are input.

37 P — Endpointe of hody divisions {starts at leading edge and

ends at tratling edge). F x coordinates of bedy element end points.

18 RAD — Radws at endpoints.

Repeat all body dsta per body (Items 29 through i}

11




S¥ETCH2.1.2-2

Item
No. Description

39 NSTRIP — Total number of strips on all lifting surfaces

40 NBl1 — Sequence number of first strip. Omit if no AIC's
are desired.

41 NBZ2 — Sequence number of last strip. Omit if no AlU's
are desired.

42 NPR! — Print flag. If 717 print all AIC solutiuns. Otherwise
use "0 (usuaily = 0).

43 NPR2 — Print flag. If "17, print AIC's. QOtherwise use 0
{usually 0)

44 NPRI — Stabahitv dertvatr.e flag  If 717 print static stability
derivatives  If 737 print static-and dypamc stability derivatives
Otherwige use 70 Note that, iof NPRY 3. NRFEF mus® be ~ 2 and
FRIODY must be 0 0 Usuai setting is NPR st

45 JORNQO - AIC tape adentification. fpnore o po AU s

40 TOBNOZ — Nt ysed

47 NGUST - Guast flag, i'se b for pust. 0 otherwise




ttem No.

Description

48 JSP — Second symmetry plane (the plane Z = 0).
-1 ground effect (antisymmetric)
1 biplane or jet (symmetric)
0 no symmetry

49 NPC - Mode selector for AIC generation.

Ignore if no AIC's. Usge ""0" if alternative #!

is used i. e. plunging, pitching, control sur-

PR I W

face rotation and tab rotation. Use "1' if

-

alternative #2 is used,i. e, three cambering

modes plus control surface and tab rotation.

NSV — Total number of strips on all vertical panels

e e
W
<

which-lie on the symmetry plane Y = 0.
Vertical panels lying on Y = 0 must be input

before the other panels. For example the

vertical portion of the T-tail must be input first.

51 NBV — Total number of boxes on vertical panels.
52 NYAW - Stability derivative override flag. If 1", yaw
coefficients will be calculated, if "0", pitch
’ coefficients will be calculated.
F It NDELT = 1, NYAW = 0
NDELT = -1, NYAW =1
NDELT = 0, NYAW =0 or 1
it 53 GZRO - Gust reference plane dihedral in degrees. For 0

dihedral (GZRO = 0) the gust velocities are

vertical fin the Z ~-direction). Omit if gust is not

desired.

F4 XZRO - Gust reference point. Point at which sinusoidal

gust velocity is unity. Omit if gust i1s not desired.

e g i 7

13
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{tam N0~.
g 55

56

Desc riEtion

VEL — Aircraft selocity in. /sec. Omit if gust is not desired.

WG ~ Gust vertical velocity at XZRO, in. /sec. Omit if

gust is not desired.

Omit the gust card if the gust is not desired. (Items 53 through 56)

57

58

59, 60, 61
62,63, 64
65

66

67

LIM — Summation limits for chordwise integration. Usually
LiM ! is the first box in a strip and LIMZ is the last

box where all boxes are numbered consecutively.
NOP — Panel numbey.

[S1 IS2 1S3 -« AIC degree-of-freedom selector. If alternative

1S4 1S5 156 . . . .

1S7 #1 is used (i.e. if NPC = O)’ then IS1 through 1S6
(IS7 not used) represent: plunging, pitching,
control surface rotation, tab rotation, control
surface pllunging, tab plunging,respectively. If
Alternative #2 is used then IS1 through 1S7
represent: three cambering modes on the main
surface, coutrol surface rotation, tab rqtation,
control surface plurging and tab plunging,

respectively.

XHI — Reference axes measured in fractions of local chord
on the inboard edge of a panel. (Further description

followirg XHO.) Ignore if AIC's are not needed.

XHO —~ Reference axes measured in fractions of local chord
on the outboard edge of a panel. For Alternative #¥]
5 quantities are needed: the elastic axis, the leading
edge of the control surface, the rotation point of the
control surface, the tab leading edge and rotation point,
respectively. The data pair XHI and X1C are repeated

for each panel.



B e L

A

Item No. Description

Omit data Items #58 through #67 if AIC's are not required.

68 NM, NMD - Total number of modes, i. ., max NQ.
69 NT, NTA — Total number of ARQ values,
0 N5 — If 1", save the quasi-inverse on tape so that future

modes may be considered. Otherwise set to "'0'"",

71 N6 — Type of mode input flag
0 - polynomial
1 - input h, dh/dx from tape

2 - input h, dh/dx from caxrds

72 N7 — If 1", calculate pressure forces and moments.

Use "0" otherwise.

73 NTPI -Quasi Inverse tape identification. Written on tape
when Quas1 Inverse is forined and used te identify
the Quasi [nverse when it is retrieved {or additicnal

mode cases,

74 NTPM - Identification of input mode (h, dh/dx) tape.

The input to follow is associated with the input modes. 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 aay) and Y- (if any) directions. For the "NFL”th panel or body the

deflections in the "NQ"th mode are calculated as follows:

, (NR) ____(NR) XN T M
(f) Na CCEF Z E (;) ! ARQ(NR_ NG N )
N =201, M=0,1,"

where 1 is in a ralial direction. The origin of the radius is either at the

15




e by ———— 1 = -

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. *

ros - ey, M2 o aeyz, " for panels
v - mey MR e ez YR for bodies
-

SKETCH 2.1.2-3

+ Since each panel 1s planar, - 1s a spanwise distance 1n the plane
measured from its inboard edge or from the origin v - » - 02 -
ts a radial distance only in the sense that cach panel may have a
different dihedral, The use of this radial distance s not meant to
in.ply that the panels are curvea,

16
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Item
No.

75

76

77

78

79

80

81

82

83

Description

MP, NMTP — Total number of ARQ coefficients for panels only.
MB, NMTB — Total number of ARQ coefficients for bodies.
NR — Panel number and/or body number.

———

NQ — Mode number.

NA, NARQ — Number of terms (ARQ) in mode NQ, panel and/or body NR.

Z

8 — Flag that sets origin of radial variable . If "0, the x-axis

|

is used. If'"1",inboard edge or axis of body is used as

origin (see equation for 7).

The four items NR, N, NA, N8 are repeated for each panel or
body until all panels and bodies are mentioned. Even if a panel
or body is not in motion (NA = 0) the set of four items must be

given,

The direction of motion of a body is given by the NZ or NY flags.
Thus if body pitching is given and NY is flagged, theu the body
will be given a yaw. If a body can move in both the Z and Y
directions (a nacelle} then it must be replaced with two bodies:

one with NZ = 1 and one with NY = 1,
N, LARQ(l) — Power of x/s in the mode polynonual.
M, LARQ(2) — Power of r/s in the mode polynomial.

ARQ — Coefficient of (x_./s)N (T/S)M in the mode polynonual.

Omit modal data cards if modes are not desired {Items 68 through 83).

17
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If modes are input using the options N6=1, or N6=2, omit tems 73

through 83, and add the following data items:

Item
No.

84

85

86

87

88

89

90

91

92

NOTE:

NBOX -~ Total number of boxes on all panels.

B - Generalized force integration matrix (box area) X
(displacement 1/4-chord of box).

H - Displacement of 3/4-chord point normalized by
semispan, h/s.

DH1 - Derivative of normalized displacement by (x/s) at
3/4-chord point of bes . d(h/s)/d(x/s).

NBEL - Total number of body elements.

B - Generalized force integration matrix (body element
length) X (diamet r) X (displacement 1/2 -chord of
element).

H - Displacement of 1/2-chord point normalized by
semispan, h/s.

DH1 - Derivative of normalized displacement by (x/s) at
1/2-chord point of element. d(h/s)/d{(x/s).

DH2 - d¥m/s)ra(xs)?.

If N6=1, Items #84 through #92 are input from cards according to
the formats shown on page 8.

If N6-2, Items #84 through #92 are read from tape unit MTAPE,
as one reccrd per variable, NBOX, (B.,, i = 1, NBOX), (H,,

i =1, NBOX) and (DHL, i= 1, NBOX). If bodies are alsd
present, five more variables are read from tape unit MTAPE;
again, as one record per variable: NBEL, (B, i =1, NBEL),
(H, i - 1, NBEL), (DHl, i =1, NBEL) and (D‘Hzi, i =1, NBEL).

For each additional mode, repeat Items #85 through #92.




2.2 Example Case

The following case is to be viewed only as an example of the proper
input procedure and not as an example of an ideal or optimum idealization.

The corfiguration is shown in Sketch 2, 2-1.

! 3 2.0
u k. 1.0
|| M 0.8

A 8.0
R 0.0

-1

Sketch 2.2-1

The fuselage is divided up into 10 equal elements for the slender body

calculation. The divisions along with the radius is given as follows:

Fk = 0, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10,0
RADk' 0, 0.7, 0.8, 0.9, 095, 1.0, 0.9, 0.8, 07,05, 0.0
The axis of the fusclage lies on the x-axis, Z( \'( 0 and 1t 15 assumed

that the fusclage moves only in the s-direction (NS 1), The modes of

19




oscillation are symmetric (6 = 1. 0) pitching about the middle of the fuselage

and plunging

h/s = =-5.0 + 5 x/s (where s = 5)
h/s = 1.0
These modes apply to the entire configuration, The panels are numbered

from ! to 5 in Sketch 2. 2-1.

The panels are given as fnllows:

= M = 3 = 3 = 7
(1) X, = 40, %, - 7.0, X, - 60, X, = 7.0
= ’ = y - O T
Yl 1.0, \2 5.0, [,l 0, Z2 0
0 = 0, 0.333, 0.666, 1.0, T = 0, 0.25, 0.50, 0.75, 1.0
(2) Xl = 9, ).2 = 10, X3 = 9.5, X4 - 10.0
Yl = 1.0, \2 = 3.0, Zl = 0 ZZ = 0
6 = 0, 0.5, 1.0
T 0, 0.5. 1.0
(3) Xl = 2.0, X2 = 10.0, X3 = 2.0, X4 = 10.0
\Ll = 0 YZ = 1.0, 7,l = 1.0, 7,2 = 1.0
6 - 0, 0.!125, v.25, 0.375, 0.50, 0.625, 0.75. 0.875, 0.9375, 1.0
g, 1.3

(4) X,. X,, X,. X 6 same as (?)

Yl 1.0, YZ 1.0, 7,1 1.0, 7.2 -1.0
r 0, 0.5, 1.0
{(5) .\'l. X, N, ‘\-i' B, 1 same as (3)
\l 1.0 Y, 0.0, /l -1 7, !
Fhe input sheets are shown on the next several pages The output 1s shown

un the subsequen: pages.

20201 Input Sheet s

20




(@)

(1)

REPEAT PER PANEL

STGN314 NOS N

t SIHON IdH 3AQNN ON

SNWNT0D

XNV Y HONNg 1ON 00

HWONNa 4 34 803 SMD L, 23810

-4<ﬂﬂ-<“

T3 T v Tt

<1~d~—-4‘—
AN A B R

_ 2

BRRAREC RN

T 11 1171 1 T

LU LR

T T T Nv...;

F T T T

T 7

-

AREe

— . — A

Ty aV MJ
— —_— = e

LESLANE SN B R PR Y
7
- -

LSS I 4‘#1%.

q_qﬂquqN—

T Q\H

Y -44.Whum

_ L

77 qwqosg

Jaﬁqﬁq<:gx

“‘\M.
E L
4 4
- -

T T qAAJ._‘le ~J.<_4° \ _I.Mlq._W\Lq_Q Ty ww. Qw T .mArN Q_ qu-Ji_ﬁYG
el el 1. o s et
LI GE UMD S S S S qp LI S A M D N S .~ YT TTT GJJNN NQ WQQ .@ mﬂmqnnmu wﬂ Q q
e e — — — — e bt} e— — = |||.c o — .wl . rdin | —— — = —— — — —
J~O« R LT N B A LA S S B T T q.i_lmv».ﬂdﬁ.q : T 4|<®l ™ T T LI} T T T T IRT T AT
_ 0 ,_ 5 l“ o0 H 00
so | [ o — T - — Faps T T TASNTSR T T T R VA
LIS ™ T 642 T _4°J .J.ﬁ T T T 777 _N._q ™ djqu._Wnﬁl T 1J.<N. T T «4 qO .*
— — — e e, — —_——— e A — e = e
fFl] ﬂl«lﬂlﬂ.l.ﬂ.’jl—‘l .4_<_o~4~< a_4..w”uh_u. —_AAM_Y_”AJ -._WVMJ «“d..vnc ~
b — — — — — l._l — e amee e -';I ——T — — |~IL — — — — LTII — h
mO T T T 41 T Jruwu_vd-.ﬁjnu.. ] ]J—Mm\(w T T T T T LT T =TT Y
G DA | IO L TN
70 — FEE ONENaNany [T T F O T Y | e T T
! T T A L S g Y Ty " T J.H.«(.fl)Q.OQ WzH‘_rz MWQQA M s3d Uruh
10 5 ¥ ddval ) !
I iy T 3 A L O S Todeds ] T 23 T S el e A e
o AR A e A A I R T T

—
+1

+1

-

: w

UN WYHO0Ud

I

9% sy v €y

£y %

SQIVYI IV Ki HONNd

3ivad

3N3H

d

§33:019113

21

e R R . e




SUI2id NOS N SIHINNIBION T ON

T SNWNI0D XNY 1Y HOINMg L ON D3 S

Nigsarals UM .

T T idﬂﬂﬂﬂlﬂq— LA S SN SN G0 AR ¥

e e — — VL

b e— ——

J-q1-q44\

T «M‘hﬁhdill__v T «4.“‘“@ GJ“

S

v 7T Q. <.~4‘m/..U

p— — —— — _— e —— L

T BLED

AT~ A N d_

o — — Al e -

2]

AVV L B T T T T Y -~1<~0~|1.§ _oq_ﬂﬁﬂl- <<J«<O«.«=\.<<<1ﬂd4.
_ > I
b — —— —_— e — —_—— et o L -
T T {juqd-sq\n ‘—.<~G<;4.— -.14@.@% _1_4_Q 4N <a-ﬁ0 Qm— 44440.M
e T —— — c—— T!I'..l.ll.lLllnl —— o—— — e | e —— — e twrs om——m— —
T T YT TTTTTTYY 4~J144444— T 1T T -<d<<~qu<4~ OJ‘—H 14a740®M
AN ) I I8 DR N ISR I I —
T T I T Y T T T T

e — w— — [ —

LI B { 77@«.4\

Iwu\.m,wl_ YA ) 2

- —— ——— e T e e e mem

m..bdr

T T <WﬂNQ Qh Y 1 rrr Hmcﬂ.d T 1 1 _mchmq 'Y LANE B i | W:aNq R/ TTTY K@nﬂq __ Q~ T Q .o_ \.u
e (| | F=-—= == _—y——— e

LB LANE B Sul SR S NN S | LA SN S S N i R qq.«<@_-a =TT q_qqﬂqgn-d <<4<404.<~h

W v e e o

T 4*44@a-<\ ._Aqdw T F»- ._Q._Q\ q.«._w M_ <.<AG-.Q@ Ty JQ%ZNMII

LI T TYTTTTY T T LIS S N SRR BN B | .4ﬂqAQU\. 44«4dw.v 11444_6: -1

TRl R A o A e A T T T

oou,m H 3 3 i

AR e
[ N L
ivg R 1o 7 EE]




REPFAT PER BCDY

()

|

SG A4 NI N SINOINNANIANN ON

TTeNWNI0Y wNY Tk

. o N 10N L RIFL TSN P RIPIRY "RENRAE S XA
LA S | T T T Y ™I LT ™ T T T T, T T YT, ) SN SED u Ss unn done sow gy
0] b o_ [389) Qm n\\: 20
0 1 T T T T T T T T T ARTE ] vy T — = =y =~ = =

vt 1T T rr

LELALIEE AR 5 B P |

0" 0/

™r=r=r-r .Q«Lm._

Sl

T Ty

0 ﬁ

««4444Q4-J~@. |

e — - — —_——— e — L o - —_ — — _—_— e e el e e
L I A ERER SRR ﬂQo‘ H T 7 jlﬂi@—iow*ﬂ Ty 1.mqw._ LR ‘Q..AN,_IA TTUTT TMDAQJ- _ TTTTTYY 46‘1;0_;
o0 T T T T AN iw T T T T T T T T
LR S | T \i T T 7 T I 1 v v 1 T3 TT LIBRS e
_ T T T T 11_Nw1_~lﬂ: 47.J4G«-.—‘w JﬂﬁAA_ _Jw Q @— Q QJrl
ot T T T R TR Ty T _L.w B R S R
o IIII_.lIII_IIIIl A T Y
T 17T A L S SN N A S A 4 «~4<<<._~ _4__44%\ .qwdhtmw.w 4ﬂ4ﬁqb4mu..g - ﬁ\\-
ﬁ..lnll».—ll..l.lLﬁl..l.Illﬁl l.nllL.TlnlstlLavll:.\lil
N ..I1|«|1W*N<Q.. T T w.qh T T 1 -huhd.qﬁl Ty —mrﬂ.aﬂl T ,.msiﬂ«_:q IRARAR Q .~Q
- —— — — — e ——— _——— — —_—— e — — e = e e e
T T T <u<-‘ﬂ4<— T3V T v T 44_<<qq!—\— -qd‘qﬂqh<-d_ﬂo<t.~ ﬂ44i44°<4
- NS
™Y ]ulﬂ%ll <|G..”.I ll< .I.a .'q m....q |~I.‘ _Iq m.mglxaﬁid ” m.mwy JII. <.|4 GW.GJM\* I .ll «I’AGIWJN—IL
- — — - 1 S I - - — Ll - - —
B LR AR LR LR R L L L LR AL <4~4AGAQ~— ««-.4“&-0 4qu~nq
s 48] 14 ooesfes s e| f o e o s o o] o s o] o wlods o oo e Jed i Jo el [ e Te o ST
oou2m : : ¥
"ON WYHOONd ﬁ‘mxbw‘wllﬂllw JL_” v Ctev v N
- A [P S W
[T [ R Y
31va - TaNowd T ) ¢33

2




T 17 ﬁd-lﬁﬁo-b-g <-~<40. .-<44~<Q<.4m.l<_4dqqq_ ﬂ~M 444.-“Qn-m._ 4“47...‘0._.

— —— — — — e e — — e e el e e A

T F 1 4-«-Q-.<VH4-44<-QJ ur~<14<4ﬂv<.w|_ D.qb_.lqd.d*Aﬂ-&m«.«*d«q,~<-

e — e e e e —— e — el e e - - Avl

77rrer= q-«-.q@<-# -<ﬁ<_40449—'A-a44-3<.w,‘— 4<44-Oﬂ4‘h.1ﬁ444m+ T MO “D
pess  wvane e w—— — — —— e 4 —_—— - — e — | tmed g

61 F TdR =7 T T DHV T
e T TR T ER T FL IR,
el —— — I 1 B S
TR T TE TR TR R e f A0
ST o |l Bt e w; e i

1 i g [T 1 F 010 sz
L1 - - - | T T EwWiEN T Wd LN —_TaIX ,I‘..,mr. DR SN RN NN
T T T TS B | R e [ (RE T BT LT T -
T whenioniniusiion Bttt Rl s S ot s I SRV AR IV SR
W\_M~_ Hi Il AR b L PL 9" " 1 _ S
£1 — — 4 = = = I i1 . T T RinToAn ﬂﬁ..3+
= oo T T T L mn 4%oc R RN
1l AN TAGN|ASN PAN {dSCION] 4PNED [ NS I N[ AN TEAN] [TaN T TE s

T ¢ T LS T T T RIS T 1 ¥ T T g1 I O R S VYA T U u t4
' 0°0 §°0 oL -0 ool ] T T L0
Lﬁ.
.

aa

ods fe: ML&ZLLA@T._%m"%._o,TT._% ffeded ideded s ol S ERECEREER Jolelofeqedaded ad e alsin o

0N
LED

*
N
I3

et d )

ve €4 Be v %Y 59 r9 (s

31vQ INOHd TEIn N




'SON31d HOIS NI SIHONNJH3ANN ON “TENWNTI0D HNVI3 HONNG LON 00 HONNGAIX 804 SND11T 300
LR S R LR AR B — L2 DL IR B A DL JT— T vy i7rty T 1 ¢ 1T 1T €% F1rTrrvrred a T rrirrrirw
s i a— —— o— ol— —— — e— ~'I.| — — — Dsnnd] —— —— v e e oeman c— — — — m— ——
: LRI ) N S S LN B L -...-J.JI_ T Y T T T ™ Trr-r=r-rrr ™ rrrrrT
! e e — a—— — e — — rlﬁ- — — —— ] et e m— ] e — llll—\l.l — —— ——
LA i T 1§ 1 1T 1710 vt 117 v v T vt T ¢ 11 17 77T T 1 ¢V 171 U 1T 71 T Tr1r 7 rrTrT ¢« 1T 7T & « 17770 ﬂ
! e — —_—— o —— — e L
LR T LA LR A L ) T 1T T -..4...ﬂl~’ T T 7T .AJ dq-_-_—qﬂll
b — —— — —_——— — o e . — - — —_— —
LA T & §1 ¢ 1 1T 77 ~ T 1T 1T 1T F ¢ 7T 1 LI S N S S A L T 1 17 1 1 & 7 1 T T FUrryrrT 1
DRARRRRAN | RARRRARRE | RRRARRAAE | ARERARARY | DARRRREN | AARESARN
T T 1 U1 1 1 71 LI SR R B R L T ¢ T T vV 17 171 1 r1 v V8T T 7V 71 1771 « 17y T 1 T 7T 1
o lnllrlll-,..l..Lwlllhlltl
1T T 17T 1T T 7711 T 1 1 rrr T 75 1 1 7T 1701 T 1 1177 L . L L L | L AL L A B G B
L i L | 2
T T T T T T T T T T AT T T T T T T TT T T 1T
o 28 o' v 0's a1 05| oo
2 MM I = /S A O R I+ A e R
T 150 T T T T T T T T T Ty T T TTT T 717 S S B S M S e T T T
oS I_. i 7 |1 ARIEE]
0z [ all T l—ﬂmZJEZV =1 - T — T T T T [BNYNION ml/..
™7 J44«.ﬂ3 ..-.._Q.ﬂo_ _.._.Go_hh._....QAO .ﬂ#.-.Q.ﬂJ L 77 ~|
T||||l — et e — — — J.l —— — — — —— — N R e
L e ‘ R I Qﬁ ; - L o - a
el odesfes] e drales s lod e elod s el e e ] feled] e od o o o] efodied A e sed e el | af osi] sl e i T ] [ o] ] o] ] o] -
‘ON
_ LES I ¥ : H 3 z
M\EEE "ON Wvd90ud ﬁ _ H w | J g EE SQEYTD 1Y NI HUNNJ
9¢  §I vL tL 89 (9 9 S9 r9 €5

3iva INOHd EIINNI




2.2,2

Qut put

uhet  TASY Case WING-S00V-TANL

6 ARAAY DF ARDUCAY PREQUANCIES

1.000000
WF, (HORY o 2.00000 #EF, SEMI-3PAN »
RACH MO, o 0.80000  4t1A » 0480000

00 PANIL N L INPUT VALUEY voe

ay . 00009 a2
" . 4.000000  xe

. 1.000700 vl = 1.000000 21
. 1:.900000 Y2 a 9,000000 22

NC o 4 WY e 3 NOELY = |k Wi, UP PANELS & S

4 OORowist DIVESIONS FOR PANEL

0.333329%90¢ 00 0. 00800490 00

L] SPANMISE DIVISIONS FOR PANEL

0.2%5000000¢ 00 0.50003900¢ 00
20 ses XI ELENEWTS

$.00000 AfF. aAmtA »

. 0.0

0.10000000¢ 03
1

0. 75000000f 00
FOR PANEL (ose

0,10000000€ 0)

0,40000000¢ 01 0.4999%09%¢ 01 0.40000010¢ ol 0. 10000000¢ 01 9.45000000E 01 0.53313244¢ 01
G.bl8000 1€ 01 0. 10000000F 01 ‘1490900000¢ 01 0.54646394¢ 0L 0s63333340E 01 0.70000000¢ Gt
0.3%000000¢ 01 0, 5999994 3¢ oL 0.£3000000¢ n} 0.70000000F 01} 0.400N0000€ OL 0,63333292¢ O}
Q.000643°0€ 01 0. 700003008 N
. 20 ose ETA ELEMENTS FOR PANEL Leee

o .0-100060000 ot 0.10000000€ 0O} 0412000000t 01 0.10000000€ 0} N.20000000¢ 01 0.20600000¢ 01
0.210000000¢ Ot 0,20000000€ 01 0.30000900¢ Ot 0,31000000€¢ 01 0.300090%0¢ 01 0. 30000000€ Q1
0.40000000¢ 01 0.40000000€ 0l 3.40000000¢ 01 4.40000000€ 01 0.30000000€ N1 0.%0000000¢ 0}
0.3090000uF Q1 0.30000000€ Ot

20 IEE ELENENTS FOR PANEL NO, 1

0.0 g¢.0 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 0.0 0.0
0.0 n.o

4 900 X[~ ELEMENTS FOR PANFL 109e
0,42900000€ 0t 0.47%500000E 01 0,523%00000€ 01 0,97500000¢ 01
CHIGGLES FOY PANEL %0, § sesee
0.27300000¢ 0L 0.22499990¢ Ot 0.17%00000€ ot 0,12500000¢ 01
see PANFL MWD, 2 INPUT VALUES e¢eo

e 9 A2 = 10 ¥l e 1.000000 21 = 0.0
X3 9.,500000 A4 » 10.000710 V¥Z = 3.000000 {2 = 0.0
N ® Y NS s ) NAOFLT e L MO, 'JF PANELS = 8

3 CHOANWISE OIVISIONS FAR PANEL 2

0.0 0.30000000E 00 0,10J00200€ 01
¥ SPANNISE DIVISIONS FOR PANEL 2

2.0 0.%0009900E 00 a.10000n0n¢ M

9 e%e X ELLNENTS FOR PANEL 20se
0.90030000¢ Ot 0.93000000¢ 0t 010000000 02 0.,92%500000¢ 01 0.9623%0000¢ Ot 8. 100000N0E 02
0,930170000¢ O1 Q. *7500000¢ 01 9. 18000000€ 02

® oes ETA ELEMENTS FOR PANEL EA
N.100900008 61 2, 10070000% 01 f.10000000€ N1 0,2000000ur 01 0. 20000000F 01 0420000000¢ 01
9,)0000000¢ 00 0, 300N0000C OL "4 30000000¢ 01

9 ICE ELENFMTS FUR PANFL MO, 2

0.9 8.0 a0 9.0 0.0 0.0
0.1 0.0 0.0
2 000 f1e) ELEVENTS FOA PANCL 2eve
G.71250000¢ Ot 0.9%740000¢ 0% —
C.WIGGLES FOR PangL wh, 2 sesse
2,473000000 00 0.42%00000¢ 00
200 PANEL N, 3 INPUT VALUES 000

" . 2.000700 12 « 10,009000  vi » a.0 e 1,000000

26




. 4000004 g . LT STTRE ¥ 1,009u000 22 »

W10 MY s 2 Nuttt e Miy UP PANELY ¢ Y

1000000

10 Chlnuise DivistuNns Pon Panet )

™0 G. L2500 Oy 2. 193000008 00 0.3 1900000€ 00 0.50000000t 0O 0.42500950¢ 00
LERAT LIV T T TN CRLASTVTEL [ 1) G 37900008 QO 04 19000000¢ 01
? SPANNINE DIVIVIUNS FOR PANEL

Gt . 1ognaggoe oy

240 8% M} FLUNINIY FNR PaNFL  3eee
3. 200000008 04 C. 3000000uF UL 0,40900000¢ 0\ 0.%000U000f 01 0.60000000¢ 04 0. 1n0n0000E Oy
T AQONNINOE O} 0. 40000000 ) 0.95000000¢ 0} 9.10000000¢ 02 0.20000000¢ 0} 0.300000008 o}
Q. 400U0000F 31 U.40000000t O} 0.40000000¢ 0L 0.70000000¢ 0O} 0. 00N00000¢ OF 0,9000L, 39¢ 0}
0. 9%000000¢ 01 100000008 02

N 20 %0 ETA ELEMENTS FOR PANEL Jose
.0 Q.0 9.0 8.0 0.0 0.0
0.0 0.0 3.0 0.0 0.10000000¢ o1 0,10002000f 0}
0.10000000¢ 0 G« 10003000 OF 0.10300000F 0) 0.10U00000F OF 0.10000000¢ 01 0.10090070F 0}
0. 133000%F 0y Q. 10000000 U1
20 XFF LUEMINTS FOR PANTL MO, 3

0.10000000¢ 01 0, 10000009E Ot 2.10000u20¢ Of 0.10000000€ Of 0.100600000¢ 01 N.1900000n¢ 01
n,10000909¢ 01 Q4 100UY0V0E ¢ 0. 10000096€ O 0.10000000¢ 01 0.50000000F 0) 0.10005090C ©Of
0.1000n00Nf 01 0.100000001 01 0. 19000000C 0} 0.19000000¢ ©OY 0. 10000000+ 0) D.10000000F 01
. 10ROAQDAF Ny 0, 10000000 Ot

1 %60 x1-y FLEMENTS FUR PANFL Yses
N, 20000000€ 01

C.MIGGLES F)# PANEL Wiy, 3 osecn
0,.80000000F 01
o6 PANEL N, & INPUT VALUES ese

LS 2.000000 A2 = 10.00M320 v§ = 1.000000 21 = 1.000000

[ S I 22900000 t& w 10.000000 ¥2 » 1.000000 2 « =1.070000

N * 17 WS v 3 NOELT = ) NU, OF PANMELY = 8

I8 CHOMNWISE DIVISIONS FUR PANEL &

0.0 O, 12500000F 00 J. 25000000 00 0.37500000€ 00 0.50300000¢ 00 N.862500000¢( 00
0. 730300008 00 0.A7500000¢ 00 0.,937590000¢ 00 0.10000000€ 0}
Y SPANSISE DIVESIONS FUr PANEL
8.0 U 59U00uLF VL 0.100000n0E OF
Y0 ses X[ CLEMENTS FOR PANFL 4oee
N 2MN0000ME 0Y 2, ¥ONNNOD0E 01 0.4030700%¢ 01 0.%0000000¢ O} 0.60000700F 01 0.70000000¢ 0Y
ve 391000008 OF 0.97071300¢ 01 J.95300000F 01 0.10000000F 02 0.20000000¢ ©1 0.30000000¢ 0}
0.400n0000NE N} 2.%7000000¢ N} n,600M00n0L OY 0.73n00NN0% O) 0.80700N00F 0} 0.90000200t 01
T4 9Y000000F 0L 0. 18000000F I 0.209000%0¢ Ot 0.30900000t Ot 0.40000000F 01 0.%0000009¢ 01}
N 600019MF 0t 9, 703000001 01 0.80000000¢ 01 0.90000000¢ 0OV 0. 935000008 01 0,100000n0¢ 02
30 0ee ETA ELEWINTS FOR PANEL 4vee
V. 19099000¢ o} 8. 109000006¢ Of 0.10%00000¢ 01 0.100070000 01 0.10000000¢ 0©1 1.10000000¢ 01}
NA0000000E NY 0.1n0030001 Nt 0.100000100F 01 0,10000000¢ Ot 0.10000000€ 0O . 10000000¢ Ot
0.13000020¢ 01 0.1n000080C ol 0.100000%0¢ 0O} 0.10000000F 01 ¢.10000000¢ O} N, 130020000 0}
N 19000300¢ 01 A.qnenoonnt ot T 10000000 01 0.100700900F 01 3.10000000F 0} 0. 19000000t 0L
0, 10100098 01 0. 106003008 Of 0. 1000100008 0} 0.10000000¢ OF 0.10000000F 0} 0.10000000¢f 0)
3D ILE ELEMENTS FOR PANEL WA, L]

f.000000008 0y 0, 10000000¢ Oy BN LLLULL LT 0,10000000f M 0. 100%u0N0F 01 0, 10030000t 01
1. 10019000¢ 03 0. 1097M090F 0] 0. 10003000t 01 0,100900n0¢ 01 0.0 a.0

0.0 .0 9.0 o.n 0.0 n.0

na o,0 =0: 10000u%0t UL ~3.10300033¢ 04 -0.100000008 0} ~0.10000000¢ 0t
=0.1000000F 0} ~0.1000n010L 01 =0, 10000000¢ O =0.10000000F M ~0.10000000¢ 01 =0.100000001 0}

2 068 K=y FLEWRNTS PO PANEL 4vee
0.20000000F 1) 0,201000000F M
C.MIGOLES FOR PANFL N0, 4 sesee
0,80000030€C N1 0. RONONCOOF 31 ——

00 PANIL W3,

S INPUT VALY ees

27




-
LY 1900000 &2 o 0.0U0008  vL 1000900 i o =1.000000

L3 I 3,409900% 44 10009009 v¢ 0.0 LI ~1.U00u00
Mo U NS e 2 NORLT e § M, UP FANELY ¢ N
10 DHO4udTsE OIVEISIUNS PUR PANRL 3
(L) 0. 1%0M)uut M. £5000200F 09 URRRATIL.I0 T ) V. 50000000 OU Ve s2%00000F 0O
U, 1N MEMIE 90 J.4I%6900F VO Q. 43I0 00 0. 10000000F 01

? SPANNISE GIVISIONY FUn PaNEL )

et 0, 100J000NE O

20 %89 X1 PLEMENTS FOR PANEL 46ss
a2 AugE o) U, 30000009 0} Q.40003000¢ 2 0,%0000000¢ 0} N.60000000¢ 0F o, Tunoonont 0|
Wa AUUQUORIF UL 1, ¥03QUO0UY Ul 285003000 1 0. 1707000000 @2 0.20000030¢ O} 0. 30000000F O}
Faw NI O TS 0300000F ) 04000000208 'H‘._ a4.108300000¢ Of 0,807000008 Q1 0.90000006¢ 0}
DL Y INNE L 0. LOUOYUOUF 92

20 08 [14 ELEMENTS FOR PANEL  Sese
D ANQIIKIE ) T, 100%0UQNE 1L 2, 1IN03030f 0L Q. 1O0NNQRVE QL Q.100Q09N0F Qf V0000000 0}
W L RMIINNE AL URRLIVR L IVNT Lo 1] G, 10900200 0L 0.19009000¢ 0t 0.0 ']
u,n 2.0 a,n n.0 0.0 0.0
9.9 %.0

20 Itk FLEMLNTS FOR PANEL WD, %

=0, TOAROOE Y] =0 10U 0UE N RO B LD LT Y =N, 100300058 0t =N, 100000008 O} ~4,10093000f 01
<0, TUNCUU0E ot =0,10000000F J1 =2 10007006 N «0.10300009¢ ©L «0,1900Q000F 01 ~0.10000000F Ot
=0, 10000000F 0t ~0,10000000¢ 9] =0, 19000 100F 0} =N, 13700608 01 =N, 1900909 0} “N,10000000¢ 31
=11, 1000U000F N =T 10000udUE D

900 x[-) FLEMENT: FNR PANLL Soes
0, 20090000€ 0|
CowIGULES FUR PANEL N, 4 seecs
0. 4000000E O
12 in 2% L3) 82 s

% GIHEORAL ANGLES FOM ALL PANELS

a0 0.0 0.0 -0, 899999%6F (2 G, 1800200000 0}

I' $2 ®s6 ox- FLEN, FNR ALL PANELS o0e .

0.493F1690%F 0L 1.38561672€ Of 0.67704321F 01 0.93128924¢ 01} Q.60624982E NIt 0.B8124%F1F 0}

0.50AT4%24E I N.627081N2€ A} 0.685416060¢ OL fN.60024943F 0L JeheT91601C 01 0,689%8021F OV

0.9451129%0¢ 01 0,98908250¢ OI 0.96091750¢ 0} G.992187%0F O1 0.21%10090¢ @i 0.37%00000¢ 01

NS TSINOME UL 0.,37%00000¢ N 0.47570000k 0L 0.7150%09%¢ Of Q.87509%00¢ 01 0,.93750000¢ 0!

0.99750000¢ M 0.,27500003E 3. 17400030¢ 01 0,47500000f O} 0.5750n000¢ 01l N.67500000¢F O1

N, 115000 vt 7.87500000¢ 01 7.937%0u00¢ Ot 0.98730000t 01 N,274000508 A n.31%03000¢ 01

O.&7500000¢ OF 0, 57900000C I 0.57%503000F Ol 0. 77900000t oI 0.87%00050¢ 33 N,931%17070F 0 R
D,ARTIN0NAF O n,27500000F Ot 0.171500000¢ Of 0.47500000F 01 2.57538490¢ 01 AL,675000000 M

LRRAAL DL ] N.87506000F 31 0.93730000¢ 0} 0.98 I30000F 0}

82 0% Kl-v PLESMENTS ALL PANELS #eoe

N.eal3is6lE M 0. 33950249%F NI N.83124990¢ 0f N,a3F49TLF O} D.%4A1493%¢ 01 0. 64173000¢ O}
D.83M500116 0L 0.99791813 M 2.6%62%000¢ O1 0.985616%1F 01 B.62708202F 04 N.46ATS000¢ 01
0.929637%0r 0 0.94714730¢F 01 0.,94391250¢ 0} 0.970%82%% O1 N, 225008000¢ o} D.32%00000¢ 0}
f.82%000008 01 0.32500000¢ I 2.542%001700¢ 0t N, 12589050¢ 0N 0.A2500000t O1 V. %12500008 01
Ve vaeN0E O 0. 27500000¢ Ot 0.32500000¢ 01 0.423500000€ o1 N.52%00n0%¢ 0L f.a2300000¢ O)
0. 7250%00F 01 0.487300000F JI 0.912%0000¢ Ul 0.%6230000F 01 G.22500000F 01 0.32500000¢ 01
9.42%00000F a1 £.32%00000F 0} 0.42%00000F 0L 0.72500000F 01 0.P2450000¢ 01 0.9423%00008 a1
N, 2e2809MME a1 . 72%00000f N1 0. 12309000F oL 0. 025000007 Of 0.%2400200€¢ 01 Our2900000¢F O1
N, 729007008 01 0.a2%00000f O1 3.9 2950008 01 ¢. 02800007 ol

82 dee Ri.oL LRFNENTS ALL PANELS eoe

D624 NF D1 DeI7499904E N B h2%%3970F 0L f.4700331LF O1 Q,38008%90E NY 0.aY7SN0N0F O
T SUAAMAMLE O 0.943392048 Ol 0.65%1000908 Ot I BAZA8BLE O]} 0.612499%2¢ 0} 0.88250000¢ OV
a.912%an09F M 4.942%000% 01 0.9341 79006 01 0.07147500¢ 0OF A 22500000F O 0.32800n000 &
0,A09000MF N 0.32900000F M B.42900930F 01 0. 12%00000F 0L d.82¢00000¢ O 0.41240000F O
Y. 947500008 N 9.22500000¢ OF N.33900000% 01 f.42%000008 0L 24250000048 AL 0.8 2%000008 0)
a.179000mt 0y N.42300900¢ o1 fN.912%0900¢ 0t N. 98230809 0) A,22%00008F A ¢. 328000000 01
f.e79009000 Nt 0.42%00000f a§ #.82%033000 O} 0. 12%00°00¢ O} 0.429000001 01 B.eE2sn000¢ O
B, 482900008 N§ B, 225000007 0] N 17800900 0L Ne2500000F 01 AA2ADN000¢ 0 N.e20AN000F OF
0, 77900090¢ O} 5. 82500000¢ 0} a, 91 2%a000¢F OF f.e8230000€ OL

4) 000 gP-) FLEMENTS BLL PANELY v

28




LR T AT A TY Gavsaledns O S.600500008 AL Shlea0mnte 0) 0580430005 0

i 0.08000000¢ o1t
LARIYLALTIY B 11 S 0124¥902¢ 0L 0.002100008 Q) 0.40003524¢8 01 O.Ml’“‘t"l L4 0.0 73000004 ot
f.9heiri0ae at A.9n8rs0m 0L 0.93423000¢ 0L 0991290008 04 0.22900000F 01 .32900000¢ 0}
V.0 2300000¢ ot 0.94300000¢ 0 0:.41%00000¢ 01 0.73s000008 01 0.42400000¢ ll' 0,21 23500084 01
9. ¥9130000¢ Oy 0.2290000M 01 0, 429000004 01 0,42900000L 0L 0.92000000¢ Nt 0.629000001 ¢}
9. 21000008 0} 0. 82410009¢ 0} 0.91250000¢ O} G490250000¢ 01 o.:zioéx”t L1} 0,32900000¢ 01
0. 429000008 Q) Q4923000008 2} 9.42300000¢ 01 0,723000000 01 0.0).506600& o1 0,912900004 01
0,942%0000¢ Ot 0. 229000008 0t 7.32%620008 0 0.42300000¢ ©) 0.42507000¢ o} 9,67400000¢ 01
9. 12990000¢ 9| 9.825%00000t Ui 9.91280000¢ o1 0.93250000¢ o0} :

S2 980 o¥- ELEN. FOR ALL PANELS eee

0.15000000¢ 0} 8. 1%000000¢ 01 3, 15000000¢ 01 29,7%000000¢ ol n.uooooﬁu ot 0,25000000¢ 01
. 190300008 0} 9. 1ONA0UOF Y B, 13900000t 01 0.43100000¢ 01} 0.45000000F Ot 0.45000000¢ 01
2.19300%90¢ 04 04153000006 N ). 19000900¢ 01 0.29000000¢ o1 0.%0000000¢ o0 0.50000000¢ 00
0.40000000% 90 0,90000000¢ 00 9.97%003%4 %0 0,50000000¢ 00 0,%00000%0¢ 00 0,5100009%¢ 00
0.309U0ULUE 00 0.10000090¢ 0.1003000¢ 01 0,10000000¢ 0} 0.10000000¢ 01 v.100000008 01
U.10080000¢ Nt 0.10030000¢ O} 0. 19300000€ 01 0.10900000¢ 0} H.10000090¢ 01 0.10000000¢ 01
0. tgduvooay at U4 10000000F 01 0. 100U0000€ 01 0.10000000¢ 01 9+ 1900u000E 01 0.13070000¢ 01
a.t0vaveme o) 0.30000000€ IO 2,90000090¢ Uo 0.50J00000¢ 00 04509070008 00 0,50000000¢ a0
9.%00a%00r N9 0.900000%0F 90 7. 50007000¢ 09 0.50000000¢ 00

B2 ees ETAV FLERENTS ALL PANELY eos

9, 13000000¢ Ot 0419300009 a0y 4.1%000900¢ gL 0./%000000€ 0} 7.2%0000%8% 0} 0. 2%0U0V00¢ 01

Q. 15300000¢ 0% Qe 19000000E 01 0. 15000000 VL 0.4%000000¢ 0} J.43000a00¢ 0L 0.45000020¢ DI

N 490000008 0y 0, 15000000vE 01 0.2900000a¢ 1t 0.25000000¢F At 9.50000030F 00 0.5209700)0F 00

0. 40000000¢ U B4 900000008 Q0 0.35n000000¢t 00 0.%0000000¢ 0O 0,50000039¢ 00 0.500N00000F 20
0.50000000¢ 00 0.103000000¢ 0L 0,1000000c 0} 9.10070000¢ OI 0.10000000¢ 0} 0.1000%000¢ 0N
0.10000G00E Ot Q. 10000000€ 0} 0.10800000F 01 0. 10000000E DI 0.13000000¢ 91} 0,10000000¢ N
0.10000900F 01 0.10000000¢ 01 @, 10000000 03 0.10000000€ O} 8.10000000€ 01 0.10000000€ 01
N.tonaconnE n) 2.%900000% 00 7.50M00090¢ 00 0,50000000¢ 00 0,%0000020¢ 00 0,50000000¢ 00 .
9.30010000¢ 00 0.50000000¢ 00 0. 300000208 30 0.30000001E 00

92 000 EIAL ELENENTS ALL PANELY oo0

9, 10200000€ Ot 0. 10000000¢ Q1 7. 10002000¢ 01 0.20000000f 0L 0.200001008 M) #.73000000¢ 0)
0. 300000M0E 0t 0. V0000007 01} 0. 3U000U00E Nt 0.40002000f 01 0.47103000¢ ) 0.47100000¢ 01
2.10000300¢ 08 9. L300000UF 01 0.2u000000¢ Ji 0,20099000¢ 01 a.¢ 0.0

0.0 0.0 0.0 0.0 a.0 0.0

0,0 0. 100%000E 01 0, 10u000u0E 0L 0,1200ug00t 01 0.1000:000¢ OL 0,10000000¢ 23
3, LW02900E Ot 0.10000600F 31 2,10302000F ol 0,10000000E 01 0.,10000000¢ 01 0.10000000¢ 01
0. 10NONNNCE D) 0, 10003 NE N ., 10000990F 0} 0. 10090009k 01 0,10000000¢ 0O} 0.12000000¢ ©O1
9.11570070¢ 0} Q.10000000¢ Ot 0, 10000090¢ 0} 0. 10903000 ©L N,10000000F 03 0.10000000¢ Oi
1. 1N000020EF O} 0.10004900C 9 0.10000NN0E M 0.10000000€ N}

32 0% ETA? ELEMENTS ALL PANFLS oes

9.,200000%08 01 0.20000000¢F 01 7. 20000000¢ 01 0.300N00N0E N1 2.39000000L 0L 8, 390080000k 01

0.40900000¢ 0L D 4000090F 0} U, 6 QUUOQUAE 0L 3.5N0000UNE N 0,%9000J00F 01 0.930092000F 01

0,2000000uF AL 0. 20000000F N 7, 109100006 2t 0.30000000t 01 Q.10000000¢F O €. 17000000t o1

D N000901¢8 0} N, 10M09090¢ 91 Je 10000U00E Y 0.10000U00¢ OL 0.10900000¢ 0} 0.10000000¢ 0}

0.13070700% 0} 0.120700N0F o1 0, 10000000F Nt 0.10000000¢ 01 0,10000000¢ at 9, 10000000¢ 0 M
0.10700900¢ 01 010000009 A} 2. 1000900 B} N,10009009¢f 0} 0.10000000F OF 0.10000000¢ 0}

0.1.919000¢ 01t 0, 10000000¢ 01 3. 10000009F 0} 0.10002000¢ 01 0.1000000nF O1 0.10000000F 01

0.109000908 0} 0.0 0 2.0 n.0 N.0

ag.0 0.0 3.0 0.0

32 1 ELEWENTY FOR ALL PANILS

¢.0 0.0 0.0 n.0 0.0 .0

0.0 0.0 0.0 0.0 0.0 0.5

0.0 0.0 8.0 —— 2.0 0, 1I000000¢ 01 0.10000000¢ 01

0. 10NN9NN0E oL a, [100an00% 9} 0, 10000000¢ 01 0.18000000F o1 0.10000000¢ O 0.10000000¢ OF

9. t9000000¢ 01 0.5930090% on 2, %00000308 00 . 0.50000000f 00 0.50000000¢ 00 0.5n000000f 00

4.301000008 A0 8.90090000¢ A0 #.80300009F 00 0,503000100F 00 ~0.3000000nC 00 =0,%0000000F 00 'y
«0.99090000¢ NQ =0.30000039¢ 0 7. 370930F 00 =0.300000N0¢ 00O ~0.50000000F 00 =0,50000000¢ 00

=0, 40700000¢ 09 =0, 10%80090€ At =%, 1905000 A} ~0.1001129% ot ~C 100000351 W =02 1000D0uNs 01

=, 19000000F 0f =0.10097100¢ o) =3 100900038 9% ~0.100300007 0}

7 2-v FLFMENTS FOR ALL PANILY

S,
. o}
0.0 n.0 a.0 0.0 " 5.0 . qﬂ
0.0 0.0 0.0 0.0 0.0 0.0
~w
n.a 0.0 a0 0.0 P.10000000F A 6.100000008 B
0. 180000008 01 9.13600000¢ M 0.16050000¢ 01 8.10000000¢ 01 0.10000000¢ 01 0.17000000¢ 01

29



RO UL AT T ]
Uasuaidgang o
AT LAV EE TN )
NI 01

ER RN LINVED [V DT

ERRTTR SUD VL I 1Y
Sy LYK 0}
A WMOWE oL
A
LY

pTY DROSBE I 3T

[
s
Hed
24 bus0000E 0d
B, 10000006 ay
B.)
=0, 10 I00E 0L
B G RL UL LY VT

RUNTRDRL LI Y ]

P WL ARSAYIE )
R AP L L]
Va3 ISUGUNE 00
G. 10900090 0}
i 52200G00F 0
0,10%000008 0}
0,.1701000%E L
Ve %3 INONNF 09
N.00700000¢ 1}
DPLARAPR T IRD]]
Ve INNIONE-OL
B 12%00000€ 00
G.2802%000 0N
7,9%3112%0¢ g0
NA%A2500NS NO
0,291 299 nn
N7 112%00F Hn

B,4%424000¢ 00

72.1030097¢F 01
N, 50009090€ AL
0. 100AN000E Ot
N EAM0N0F 01
0. 13509009¢ 01
N.19900409¢ a4
WY GLLLED L L]
0. 1907200¢ I

NN M%N0E 0L

LA ELL UL L)

AL ANINADCAE A

2.10090390¢ 0t
A, 10000008 At

Vo YOOUUUNE 4y
Ve D HIGUI0E 0o
3300000 W)
=0 190999708 ¢y

1303399 )

G l0Iguu e Bi
e FOOQURE W
Do LJOUD e 0Y
da0
R R UD R RN |

<, BINOMN e 2L

2.0

e

.3

Do Vi 108 1)

2.0

P
RATR RURUD BITIENEY
AR TR L AR TR IVI Y

~Qo $ICGMINGE O}

Faviva I100t )
Devmadusil fe O
LRSS URE NS
D $MNC L 0y
Fe 190092 09F 9t
Q. 10000 1) )
.11 e 3}
2.10003231t ul
M irmar .
Denthont?it Y,
Destohalsie )
BR800 1XF 0
PR LLPALL BT U
CPRIPAL LD Y]]
B TAL 25009 20
N 40829070 1)
M V17%00030F -0

J. 781290098 0N

0. 10000003 01
0. 1N093091€ M
BMRLLOLRE AN
2. 19300800€ 31
0, 10300000t 04
3. 190000908 Ot
9. 10000000F 3}
0. 10000000¢ 0L
Jo 10GOM0TE M

9. 29080000 AL

G, 10009000 N}

7. 10000000¢ 01

.0

U SUU0000L vo
Va%0I000uF WY
=3 M 1I000004 0y
R VLA DL TIT

-l BUIDTQUUE 1y

0.A%000000¢ 00
U 0U00000t w0
“Ue SUUUUOON Ou
=0, 19090000F §Y
=0. 10000030t 0}

B2 1eb LLEMENES BUK ALY #ANKLS

YN
By LU HPIDM )
e 01O D)
L RR U 1 LIS 1
(YY)

LR TINGR ATIRT I TY

AETRLIBULITRS Jan 1Y

"o
v.n
0.0
0410009000 04
2, 100000008 01
G.10003000¢ ULl
0.0
=% hUudunI0E U

=~V 10D IN0E o)

SZ Fe2 bLEWNTS rOR ALy PANKLS

ek MMM
R ]
R
=0, 10 )300% ot
<ide §003G90¢ 1

~ 0. LIIB0U O

sease \DEVE HiTM, S8 ALL PANILY o0

Y. 9l8b0000 00
U TITRTES Y]
HRIPLIDLRL L]
23009090 3t

EJS RLDE T BTguT}

108 3 IINIOF -~
e LUBQAI XM UL

21190008 01

AR LLTDE LY ]
N I VGG 4
e 1800000 AN
A, 12%00099F 0
.1 812%00™ 50
J. 19828090+ GO
0.A%34250M 39
J.51E2%07F 00
N 1442%000F 00
N 399A25008 00

$2 w0t win¥us t0A

0. 1030%%0F gL
1. 109099008 N§
RALLUELLE D] ]
B,13500745¢ 9}
T 10000 Y
2.10700030¢F 0y
0. 1N000030F 01
0. 11901000¢ 01
A, 103080006 O}

¥-5 FON teé

0, 15300990t 0}
. 109000007 o1

OFLY=8 IR ThF

8. 130000008 01
0.0
1-% 1R e

Jelb
0.0
N0
T 1D 0CE N
2,0
Ja0
=0, 10032000¢ 0t
=0,100%03u8 01

=0, 10600000 01

Se 16399149 00
Nesfont)lel O0
D297 N00F DY
Ge 100N0NI0E 0}
Je 10993002 Ot
N.59003000+ 00
2. 100003001 01
N, 10000000F 01
n.ABIGNNE NG
Ve BVINGRZe ~0]
Ve BYIVIORIE =0}
Ne6240709% 20
N.6%52%%0% 00
UL28t 25006 03
N, 953125000 0N
0.6%424000¢ 00O
0.281 290008 00
0.99312%00¢ ne

AL Pant Y

2.10000000¢ ™
LIS Y- LR LT LT
0.100030%F 01
0419700077 01
Q10009090 01
0.10700000¢ 01
0.10000030t Ot
0. 19000000¢ 1
0. 19639000¢ 01
10 S1oqes

Q.45000090F 0
A.,4900000m o0
10 stopes

0.1/00A000E 0}
0190040008 M
10 steprs

30

0,58009000¢ 1o
*0.%00000uH 00
*0,%0000000¢ 0O
~ds 10900000 Ui

n,0
V0
a,000n00m Ny
0. 1100000038 Ny
0. 400000004 1t
0.0
0,0

=0, 109UIOYLE 1)

Ce0
u.n
UM LLAT ALY
£ 1390001 0}
(LN 3
“0 8030 )
019060890 D}

=2.1000300Ut 0}

U, 74C3NeYr a0
A.wlon PpThe AN
N.E00300)00
CL1ADrONN0E )
9.100130030¢ €)1
G 00000900 N
0.10000%%0F 01

O.10200000F a1

B.slbheldnst NO
fuelonn2s?t no
T I2%90001 -0
NaTd12%000 »0
J.40825300¢ 0N
S.¥)2900000-C)
0. T%129900¢ 00

0.40675300¢ no

N.107000%¢L 0t
N, 199000301 0}
Colun00¢ 04
c.1a00n0nN 0)
C.10000000% 01
2. 1QU0N0ON0E 0
N, 103003008 01

0.10000000¢ 04

fasannnam oy

0. 130000008 D)

Uy 339000008
=0,%9000900¢
0 v00unG04

- W b UVROoDOE

Qov
LN
D.1 1% 1n0r
Qe buMDIYN
B 1700, 1IN
[
(Y

LR TSR ShIVE LT}

Boldasagie
RER D RIS A
RS METUTE BT S

~a banaeng s

LSRN LI RN I

e PawRING 2t
LT YT XAA YL
e 1000061
LG AT B 1T
119230600
LIS LRD L DIV
S, 50000290

N2 ENUNOCOUE

e I8 3390000
RIS A LGB UL
N.l8s29000f0
0. 8908250018
C4h 312900081
MR L¥AL L1
LELALLPA ST

Geah N1 2%000F

AL 5190000000
A4 103000000
0. 100n0000¢
0. 1HOANGN0E
€. 1000060008
RS DLLALD L)
De 17020000F

0.104700004

f.280nanaM

0. 110300001

(1]
to
on

L3}

1

N

m
31
o
ol
1)
L1}
o)
o1

pRe——

:



0.0 0.0 0.9 0.0

9.0 0.0
9.15000Q00¢ N} Q.300000004 72 ~0,%0000000¢ UQ *0.10%00000¢ 01
OELE-3 PR Tt 10 STNEPS
Q.9 0.0 .0 0.0 9.0 0.0
9.9 0. 1.200000¢ O 2.00700000¢ 0L .0
¢.12300000¢ Q0 Q. 37500000 Q0 T 825000008 20 0.87500000t 00 9.279000000¢ 00 . 15000080¢ 00
0. 909090008 00 9, 290000004 90 Q. 130000004 00 0.30000000€ 00
"o ROV N0, 1 INPUT vALUEY 000
Cealte OF SUOY CiMMDINATFY LR 0.0 [} 0.0
YPLAG ¢ O 2FLAG s ) WDE SHAPL CUBMELLIANT o 1.000090
BUUY B LImily « | . ¥
AL BIDY ELEMFNES FUR BODY MO,
0.9 0. 10000000% Of 3, 20000000¢ 01 0.300000001 01 A.40000000¢ 0} 0.%0000000¢ 0}
©, 892000031 01 3, 7000%090¢ 01 0.47909990¢ 0L 0,90000030% 01 0.10000000F 02
11 800y AAULL  FOR BOOY N, ]
n.0 N, eIGYMNISE 2) O T39999%¢ 00 0. 899 vIRE OO 0.94v59959¢t 00 U.10002000¢ 01
Q. 49993t 00 0, TVY99NSE Q0 0. 0%4999IE 00 0.50000000¢ 00 9.0
10 & [LEMENES FOUR ALL BURIES
A.3197000¢8 00 0. 15%009009€ 01 2. 29300000¢ 0L 0.350000Q0¢t vl 0.45000000F 0O} 0.5%0003001 0%

0.4%002000¢ N} 9. 73000000¢ Ot 2, $5000000€ N 0.95000000F 0}

19 &IV ELEMENTS FUR ati S0DIES

——

A, 809000008 00 N, 1YeN0ND0E 0L 0.25300000€ a1l 0.3%0000U0F &

U.45000030F O

3550000308 01
0. 63300007 Of 0. 750000000 01 0.99000000t Ot 0.95000n03¢ 0}

16 ¥ ELENENTS FOn ALL WOODIFS

2.1 2.9 7.0 0.0 6.0 Y
0.9 0.9 0.0 0,0

10 & tLEWENTS FO® ALL BDULES

0.0 LN .0 B0 0.0 e.0
0.0 N 3.0 7.0 0.0

10 R tLew{nTS FOU ALL MODIES

N, 10000%0E 0t J. 1000MIN3E M N,10331909€ 0t 0.10002000 01 0.110000N0F 01 Qe 80N2ILUNF DY
0.1000909E OL 2.10000300¢ o1 0. 1007I0E N 0.100790C0F 01

10 AN ELERENTS FON ALL NDOTES

Qs V6 1999 E 00 N ToyITINIF "}) MR DD D.%2479971F 0N 0.9TA9G9DF NN NeGaveainl) O
34 HAT9I990E WY Do THIGAUNE 3T 1.59799940€ 20 0.2%326090¢ 00

ENO OF PARTE - AASIC NATA CALCILATINNS




PANIL YKe N & g
1 [ ~%.0009
1] LI B 340000
e LI | 23,0000
e [ $. 3009
1 i v 2 10200
4 9V 1.9000

~Q. ¥R 1Y

Ink 57 B-WATALE FLEMENTS FOX MODE NO, 1

EXILLINT L T TRIVTY VeunidodIE~31  -0.1473393%(-02 V. 2002498 3401 LIS ARPLTT T 2] 1]
D M2V5402af <02 Q272402258 -04 Do suein)unt -01 N LA23580%~010 021180720811 0.2012495%¢-01
RS LIDERTY TRTTY Qeat IS21288~01 Ja330h% 03k <0} Qo495 70ILIE-01 -0, 11000001F U0 ~0.09V98984 =01

«0. WONDDASE «2) N 94999063 2€~02 Cow¥9 2994001 D 839999 0k -0 0. 1/79%9ONRE 00 D.A249992HF =N
0,92e¥541 203} Y. Jsd 2.0 0.0 0.0

0.0 [LPe} 0.0 0.0 2.0 0.0

1.0 0,1 n.n Ja0 0.0 (214

Y 941100000k 30 Je oW PIINFIE QL Du FU00GISF =01 0. IVNBNI2E-07  ~0.49939900+-0)
=N, HI999914E -0 -0, 1279%904¢ N0 ~N,$2499921€-01 -D.QIC‘IQ'I‘""" .

P 52 mewATREX [LEMENTS FOd 8ODT MO, i

D NMAUIMOE DL ~0, 1129924%¢ OO 04,33913000k Of 2.42100920¢ 0l 0. %000700%¢ 0} N.88%41%%8¢ N1
2.5300u0a0k Ot Qo198 26823%F 0L 297039040t 01 [ RIR LTIV ] 0.90200000F O Ue90u2eN0%¢ 01
9, 500330938 21 dateitenlsé 0} 0.3%719106 Guadrslel2E M 0,.3%0090000F 0O} 0.92708811¢ 0}
Ny $0030NNE 9t N.33126008¢ 2} V.30 )0JUBYF O} Q734901588 Ot 0, %00Ud000€ V1 Covelelalls D
0.%3090020¢ 1} 0. 222058250 O? 2.50990030¢ 0l Q264501108 02 0.%0000000¢ O 0.23040878¢ 02
B $0MIANNE Vi N.200N94 7% 12 9.9 0.0 Oufh n.0

.0 B V.9 0.0 9.0 0.0

0.9 a.0 2.2 Ten D .9

2.9 LI} Ve d ¥ LI 0.0

6.0 0.0 e 0.3 0.9 0.0

.0 B0 N tho 0.0 8.0

2.0 LY 2.1 0.0 0.0 0.0 -

.0 .9 N 2.0 g.n O.u

NN n.0 et .0 0. N ¢.0

N.n n.0 1.3 N.7 0.0 f0

0.4 Tt Yo 9.1 .0 n.0

0.0 0.0 P ] 2.0 0.0 0.0

L) 3.0

Twf 82 B-MATRIE FLFNINTS £33 w)0r %I, 2

0. 306482 THE-N] T 688TIISE-DL N, 34825637 -0 2.27999873¢ 01 04 00Ot -0 0. 799098 197 -0
N.23333219€-01 0. 2113V403F =N} F.23913318€-01L G.inenbeast-ol B, 16A06R0T7F =D N.isbebnd8t =01
N. 17633924401 0. 1769 1980F-9) M. 12639993¢ 01 a1 2679938 -1 04 39999%97( N} B Y8999%9%f -0
B.1999999¢ -0 Do ¥ I9999E -0} 04 ¥9999%9% -0} 42 199999991 -01 0, 99399987 -0t 04200000001 ~01
N 203080909 €-01 LRL .0 G0 .0 o.n

4.0 2.9 3.0 0.0 "0 7.0

7.0 9.0 a.9 9.0 0.0 0.0

1.0 “0e 3799949931 A, V90299976 01 <0, 3IVSNNNIF~U1 -0, 1999987 D1 ~0,ITI9I9NNL -0

-, 189994598 -0\

=04 28000)IN0F -01

=0, 20130000¢ ~61

THE 92 w-wATAfE FLORENTS PO WONE WO, ?

n.0 Ue 503700008 01 13 0.90920000¢ 01 6.0 0.8000%000F 00
1.0 0.50000000¢ 01 N A,400000AN0NE A} LIS N 50009000 A)
9.0 0090000000 O} g.0 0.%09%0000¢ 0F 0.0 0.an00nN0NE 0L
n.0 4.309500000 01 0.9 0,90009000¢ 01 0.0 06,30000900¢ 0}
1.4 0. %0000A00F 01 0.9 0,90000000¢ 01} 3.0 0e90000000¢ 1)
9.9 1,30000000¢ M 0.0 de 0 8.1 0.0
a.n n." "o LN 9.0 0.0
1.9 .9 9.0 9.0 0, 0.9
a.n 0.0 0.0 LI a.n 0,0
4,9 0.0 8.0 ——e0 2,9 0.0

32



Ve

0.0
9.0
9.0
LN
0.0
LR
0.0

by muw

1 )

\ 1

v ?

<0, 8799990 ¢ <00}

PSS DAL LLEIT R RS

2e30NQNACE L
D30 OE L
H99100108 )

Je W0N00000¢ D)

10
eh)
N0

Y0

CoL. W 3

LILTIANRS T T4
Nedbaatsnae M2
=N LA 1eE 02

=0, VILI9IBSE OF

CR U M,

N.2919%144¢ 0L
=0, Tad91581F 2
“B,LIvLInALNE 0)
“N, 99 11600F 20O
Ny IMN125318 0
AL oL
7.0
"1
2.0
2.0
0.9
7.0
e
"0
2.9
2.0
n.0

3.0

N1 19999¢ -0

T VVIEPISNLF =02

%0
nn
an
9.0

0L, W,

? e mLete

L1} ]

v Veu
Q.0 (%] 00
B0 9.0 0.0
0.0 2.0 0.0
0.0 9.2 0.9
0.0 0.0 0.0
v.0 0.7 0.9
0.0
- any
n +%.0000
¢ +3,0000
L] t.0000
YHE 10 S-mATAlA ELEMENTS FOR W0 NGe )
~0, 10491906 G0 U 44 IVIILIE=0F =N, 35400k -U)
Ny 1993998695~ Ve 3N VPE-T 0. 469999010 ~-01)

e 0w MATRLIA ELenFnTS FUL MODE MO,

=04 229070008
RN PRI ]
0o e 1999098

U, 2239904k

2 ",%37307M0¢ 0}
M N30 NYE 0L
M BRI o

=0, 1 1590000¢

~u.29dh0eat

92

12

frg 10 wi-Pdine ELENERTS FOR WNOF NU.

Ue SN
24 YMVIOQYF

A,430)7079M

34903u%00¢

VP OEL-LP WATd

EDILIATIN PAT
0026 10 H506F
LETARLINA DI

R PLYLRIN 11

taF Ing

~Ohelnlalt
Q.28 T0l0Ad
=0, hd00%1 70

0. 13080835

Qe 13269852

J.9%u 100

2.9

n,0

2.0

9.1

L)

7.0

e

e

0,0

N0

1.0

© 3.9

vl Y3
L 1) Vor}
a1 )
n

n Neaedrsiset 02
02 D20 3AGE DL
RIEEELPRFLTARSL [N Fd
32

WiLd waTula

aL Ua¥62701%5¢ 01
CINEEL AR YR LI Y. 221
a9 -2 111001 0}
o0 =2.192%0383¢ O}
ni Astulel tuet 01
a6 1.9

0.9

L)

1.9

R0

e}

a.n

4,0

1.0

LA

0.9

8.1

U, 3000)000¢
U, 50000000
DTS BLATRELL Y

0.)25n0 1508
02230091 08¢
TednTITANE

LAPRIRATIRL )
ERPYELELARSY
RUPRARIITT RS
V219072995
D42 30000948

dad

THE 10 Q-%ATRTL FLENFNIS £.9 WNE WY,

PP LLA Rl XY

0, 299990 196 =

9t N V39799948 =01

at 0,2%99994 ¢ -01

1
02
a1
2?

i

L4

04 3A99vI04E - 0L

A,990999179¢ =02

THE 19 95 MATRIT FLTWNTS FOR MURE-NA,

. 30U990%¢
0.90800000F
0, sanaru0f
a.99000000f

o1 0.9
"N .0
o S
n

0.30100000¢
9.%300190000
A.49000000¢

THE 10 wi-2aNel ELAOENTS $ % mIng N1,

L
n.A
8,4
L)

(23]
N

L20)

LT}
L

Dol

2
ot
"

ol

?

33

v
9.9
“e
9.0
0.0
.0
0.0

“0.19%0032t -0}

0.50000N0QF O}
0490000000¢ O}
0, 500CN000E Q1L

a.0
0,0

0.0

Q0 385209%¢ G2
=0, 106u7870¢ 02

“N. 392890821 02

Q. V79982401 01
G.eel2OR28f 950
“D. 0635020 00
=0, 1001215%L Ot
2809451976 O
0.0
1.0
a,"
Q.0
8.0
%.0
0.0
Ge0
9.0
0.0
2.0

W24

0, 1891802400

0.0
a,.0

5.0

0.0
8.0
n.n

t

0. 109090 80¢~

~0. 12900000
0. Pe9INS TE

0.1 769998%¢

04200090005
0.50000000¢
9.50000000¢

O, 184499 N(
U 242743208
=0.306 13 F0n¢

0. EB4N 20040
~0. 19088 4eF

0, IPRBILReL

0.4239%8208~

C.a8890207
9.0
0.0
0,0
0.0
0,0
n.0
.0
0.0
0.0
0.0
0.0 ‘
L]

LIS AL LLLTY £

B38000A%F
0,88ARANNE

0, 380000300

L]

(.1}

"
(1}
11}

2
m

oi
ny
al
no

ot

ol
L1}

o1




o NavIrali gy

s lnarveniy 22

v ivastient g

PR EYIA LY NTY)

I
ERRL T
TVl

A IEIEIT

Catumsy Ny, o Ine

LIS R R X DR R TRRNTY

dallatrasls I}

Va¥iue ey I

{NU AT R ET IR T

Jatiivdlmay Oy

Yidtnassine 2

1n

LILLI 1

ALY
"
1
1%
”

wr

[REEY]
A1 1LY
W, Py
AFCLIR L]
RERTARTY
Yo Pt
AN LENTY
t.alnne
", 1A
T.08808
RN Y
N 14090
ERYLILL]
B Y LA L]
A 12403
Y YA LL)
2,001
LN ELTA]
LAY LA RA ]
LI YA
1.0
LPTLY LY
LTI
LAY
2,988 Y
9.1 7%
ftiary
00028

LY F1)

RIS RITET L
[PFLALALY ALY

AT R TR AYS

EEERRETTEIN 1

(PRSI ALTY

LT PETS L

a v Toin
EPERTT R
[YRIFLR]
LT IR
Neudien
ERYYAY]
1, 8840
Large
LA TYAY)
(W TYN Y]
A, 2198
LT
LY AL L]
AR L
CALEIA ]
RPLIATY )
2290
Yo 28090
(YA RSN
AR AS LT ]
LPTA LML
[P IR
LI ALAL)
A FA kL]
LPLTAR
2,2%008
V.29 m4
S 2%mM

S, 2500

R L LAY}

o2 JoMiaideant
Gb ~De1%8i%8t 02 B, iy 70tve0t
dL sdaULFRuvese B2 0, SLeidNOI
v
AdGe #Abgia
k1] D kadsestat 04 D.49%0% N
) Je k20080t vy LR IYNE 2N ]
iy P ISVULIE B0 ey 1122009
LR N S N LT LY R YA YN 1 )
N LY R TS RLE BT Je s jeni
N Yok R
boid L)
0 PIS)
L] 2.0
2ed e
L 1 I}
() Yo}
t) 9.0
RIY N
Yot ded
Yo} P}
LY Jo ¥
Ny w ¥
v [ LA S
——
[FRVARE) W URPRIRIN TN
[FRURBL tiy ? Janiss9tael
Te% 139 e d Detalt2lned
TNy B, SRS LIS F 14
2,810 RIS JenarThmen
2edadi0 ge ARSI RAT 211
[FLRR BN A Yol Ye2annng
LIPS ARER) ey Do 41 80Y 56
[FEERER Uet ‘ Ve leralINgl
LY R AR 20 e 248912104
LI Tel201048 1
“, 80109 Ry e 1O2IDINTF
I FRLALE] f.n AS A RLI AN
[FR LA A2 “He 1 T2000¢
2,413 [P ] EEELFFAFIL 1)
7.87009 LIS AT AILIY L)
LIRS AI M 1700 Qa1 08928040
PR ARLE) [FOalls] D.81040097¢
RIS URLE) 1440 ~0. 3497210417
Feh1¥1Y 10990 ~Botieee Pyng
71,9110 1o W00} A 2NN00% ¢F
(T L L LAl 1,09039 LRI AL P4
LERLANY ] 1,001 LTS FALTEY)
0.91989 1.99%) ~ 092400 1A
N, %0030 1. ¥ Jeosenieny
Lah el LA RN LAAY{ LAY
I RLARLL IS DhLAR] A 10180800
et 8,490 LIRTART 1)
1M LIS LLLR) LR RIALLITY)

(1}
1]

L1}

1}

(51

a2
2]
L 24
ne
L7
n>
LF
a2
n
02
L2
[
e
M
L1
~y
nm
on
00
1
L1
"
”
80
m
-01
Ao
"0
LY

34

L PRRRLIR LY ]
*0,10%22%%v¢ O

=0 ¥820l 23 9)

U, talebusit 9L
Qe tisniiinst
UehNISIUINE B9
LERALIL FXLLAE [ ]

N buvg9st vn

Ve D
L)

0,0

A

0

NP R BT R VYN T
My Nyataste 6
e luas ILent 02
ENTARELRLS X1 g7
HydEnpionar 02
Vekietal2it 62
“n,eunnenedt A
De22nratent a2
WL AR LY LI B
ERALLAAELYON-7)
DIPATSLETS 3 :P]
GERIRATAT-ETIN F
LPERALAIFPAT N )
[PRFAINYLFI AN H
LPRERLAVSEY N A}
LEAILTN AL IV -1
CRPLIARLTS TN N L
8,905030%F O
DO RIRLYARI )]
[P LTI RA LY Y]
~0,8% 81840 0Of
=M. An202560F O]
LELYTR PA RS/ 22 11
~h. 1681827208 O
-0.||‘\I|QQ; "y

€,10082700 -0

c G slelvving

=B Visiseroe
~H.ule3i80M

L YL LV IT]
LRCRYRTIY 1Y)
*Qo2leviesin
*Qoa g tIt8pn
Coadolese B
0.

LFR}

t.n

0,0

LI

R ITICYL

0, 948080000 OF

[ CTSAN LI BT ]




(Y}
a»
%)
I
«!
(1]
11}
»
b1}
2

D931 2

S.4900

1090

8, %0080 Q. PEe0080E 01 CQulvesrzrne w2
LY T3] LRY AT T 1400000 ¥, %0000 Vs 10A04I I 0L 0. 2v1302200 Q)
LLR 1T1) adwgo t.00040 #,%100 N, 29600095k 01 “0. 2100Vt ~0)
Q.0%8 ) Y.t 1.00000 . 90000 0. JedTHS%01 02 Qe 29848008 02
ga L) o0 d300 1.00000 9. 3%0u00 0.300331518 0} 0. 300400108 0
G U 4.2%000 1400000 =0.%0000  ~3.3238TL8%0¢-04 013068081208
delvals Y2300 100000 *0.90000 <0, (4112048 00 9283710188 00
a. 2012y S %000 100000 “9.30000 -0, 44TI2eTIF QI QIO 01
8088 %.29069 1.000%¢ *0,%3000 ~0.130T80828 O2 ~0.08073882¢ 01
8.3N12Y §,2%000 100000 <0.%0000 -0.9303109%F 01 <04 19913060 OF
LI LT FL) . 29000 1 D0V0Y +0.%0)00  -0.10400708¢ Olh LS TR A IRLEE L
ot ..29%0 §+0099% =M.0000 +9, 29020018 OF 0. 2108 1ask-01L
0,8508 % 2.12%0 1.933n2 «“U.90299 =Js V00 10a%0E 02 =G 2uBalditst 02
[ LEIR) 02510 1.00000 ~0.303N =0,9043219%2 OF =0 30040%0% 02
4.0 1. 79000 9,%0900 =1 G0 “0, 133919386 00 0. 871833950 Q0
D.4462% 3.25000 0. 33200 =100 20 ~2.99891049E 00  ~0,8999%%373¢ 00
28128 s, 25M0 1.,%313) =1.00300 Co 369251936 00 ~0.1513735%0¢ O}
L YA ) 4. 49900 9. 50000 -k 00002 V. 320000028 O 0. 10011004t 0)
0,93425 429000 4450020 S1e™ING) =N, 25% 918V 01 0.8551454vE O}
LINTTY L] 1.29000 Te83039 ~1,90MG =JeA8 827490 01 0.60201300¢ 01
Q.1 28 8. 2%000 0.%0)00 =1,30%00 0. 1092122 O ~0., 400932708 -0
UNILISY v.12%00 Je J3U00 =1,92059 0920608008 30 Q.18%161 00t W2
09531 9.62%00 34 %390 =4, 03009 =N 99442000 0} a,vivsizet 02
———
it 43 t
STele wa, ’ 14 s LIFY CLUCRFELTONT Aunt kT COLPFACEENT
1 LWz Ntk 0,330 11.0707%7 29.18108) 11,6670 =21.8910012
’ 28000 3.0 T V309 L2 A LRI T 22.604751 “12.008800 RALER LT AL
¥ LSONN n.0 0,151 22.899419 20.Te60%S ~8,944248 ~18.162%00
. SN0 0.3 J.9309 11,9998 29.5392%9 «Po 198000 =1h. 43009
L tAMN 2.0 0. 3% 82.118027 132.1702%) A TLRRAST ) +349,%99060
» 2,309 N0 2,370 47.983342 126, 24901%¢ ~l1a.N%0400 ~34,. 922958
? 1.%130 1.3910 0,197 Ne928A12 LA RRIR AT Y =t.29010a 2.718018
Ll t.unng 7.90%% 0,2400 T 208024 1. 49132% =&, 5011227 ~h,4504 02
4 Loion =0, %000 .28 ER XY L1041 =7, 181048 “.508102 S.u30801
i 0,800 ~1.0993 0.1900 =La82a0s} Y. T13%7 1290032 «2.118¢0%
ang 1
RIDY e, v ¢ L2 LIFY CORFFICIPNY Mt Nt COFIEICTEND
) 0.0 0.n 9.0 G.50%440 1.701009 0.78%920 ~0. 08178
£ .- #%,901274 a2.820511 cr . 9.10092¢ =H,00008
e« ~12%.101430 19,9051 [4 0.1 0.0
CLimOLLY « .15 M3

PRESSIIRE *InF WEPLECT IO sane GENERAL 260 FORCIS

0.hN2T0926F O 0. 90081490 O

AT LAV - LA TLILITY S}




"ot N I3
U %), A ] v t

ReVIRLY
) Hed@38 ) s.afuty e 93999 LY G0 iiNg 9 G, 680 vnt O
L CRAIITYY 99800 1230000 ey “@ 1Vivbesit O Qu2h0eb0ast O
1) [ IRATIT] [FRITATY %000 20 “0 a0 titatat 02 C.2esdi2vet O
o U et 400090 LI QD drinertin 02 O.densa it V2
» dentase S auley 4.32007% v.u ~0.40038% 0k O LI P LIT TI O 1
- [0 L YPL Y (SRS ILT .99 18 viu ~3.aV0i8vW9L 04 C 2850 8d0vk O}
LA NN TR .V LS BV L B COLILLY PY 3 7] VedoiesTesF U2
LN T T Soefrie [P R RN v 0. 1974 ¥vet 0L O. 20720000t 02
0 PR L] [EATT L Vot e A kst hestyt 02 TN VNNt 02
¥ ERIIEE) SoeneLt LI FE P a3 ERRRTLLY T/ -4 0,200 802%0) 02
11 vostane LYY CPLYBRE] 40 Q.15 12300¢F 00 LIS PLTTIT TN H
te CIXASU ) soanfry LEARRENY FRY ~J. 8279093k 01 Q.0%ien202¢ O2
(R I YA TN LA ATITY [FRPEIN) 9.0 B.ivFT2VOR N2 n,Ta8638100 02
1. IR TARD t.ofiee [ERF2 ] Ued IR AY A TAY 1 1T] 0. )09 2at 02
1 Rl Noevhig 2.v el Vel G N290%%09E 07 0, freee? fot 02
[EORPY RN ACLLA TN rovpiay %] Do a09N 0L 01 Vi2veanaant 02
it dahh 2y I RFAR L] PRI 1600300 __ 9, 20994580 00 <D, 1277825 4O
11 DPERLYA] LIYAR RN RS ROR] L ¥a%) =%, ah 39080t 0 LIS TRL LT TR ]
[T TR LRFEVEIN dedivw) L0092 =2 2%=LEaisr 20 -0 #LI200%NE 0
I PR YAY LYY A DY ERLED UF] [FRIREH) uthaltarer 01 s0.20iBelnie Q1
AR R TY 1Y LSYATETS FRLYEED] (R LN Yo NLEESTE Q) 0,5108073 7t 00
L5 ALY} ¥ 24090 LIS FRLF) 120U QeavliNIest U1 0, 219524vet COL
AR LI VAY 8.2%39) FIR TN 143990 PAITTRIIU L LN T] 0.7%4019 ) 01
43 BLL NS et WG LS AN UT] 1493 Ve 20295299 O} “0,32007022¢ O
FA IR LY TN LN YL N EPCLEEN] fo0my J.oavnntradf 0} =0, 232820T00 O}
ta LI PRY [ DFE] 1.8 RIR R R LR O, Is1asovi=0y CARLIUSYALLT RS 1)
it [SRLFAY Vo290 terdhi) RIS R RN T dadvasa2i wo O.1%at¥221t 0O
(&l [FTLIRS) e lhodn Yo bt LA RPEN] o bV d2i bl N Jiafdansies QL
PR M U A S 28100 [ERSNET] D35 B 2NEYIRORE ) Deainavtiz 01
(] LR TTPR [(YATY [RUARTD] PIE NP Y TR LT T 1] J.AR2e IR0V O
L1) Tabtr2n 1. 809 | PR RL ] ITERED 2 =, 1enADATet N0 Notafsdiare C)
2 a2y 429000 [TERL A LIREREY Toaleusunf ol 0. 40KeNTUBE QU
" A RalY] R AR [RURELE Ve Y000 Gelulavase 0/ ENTLIISE I H
[N L AR 82900 [EGRBE R EFLET L Y. 22979180t 0} A 12RLT a0 D2
"™ ATLEIY 4 Fo29113 Vel ) <%83 i) -2 1029501502 <0, WINYAS AL -]
[T PR LY A LIFE DUR) [ PRLR VR LTSS NNEY PO R L T2 L Rl ELPEATYE LI I 1)
(4 RIVAI TR LWL} Lasay ELPR R LD R =L auSviset Ny ~0.nlysds it Of
(LI N S A AYSARSY PO PV P R ER S} N, 2aNITIOL D) SN, R2R490 VR OF
(R PR ETY L) LYYA 2T [FORRFIEET A PN ) EACTSAIYS S S TR SY YR PR Iy 1
e N.e%Ay LA L D) Leidar =0, 8800 B IMINZATNE 00 =N.ielast08t O]
3 AN ZIFA) A, 2900 [P R RIS P LR LL Y PR YR R LTI L DO T S ML TR LY LU )
w’ LI ELTN Y b, 4883 Te3) 1y -~ W33 “AL, 1T 0RE O 0. da00?03 07 O

. LA LAAAR] F.82911 T3V MR RN} ERIFZAYILNL] BN LRI IR RN 1
X EPLAIRL) 2.28%3 APRERE 3} RAPRLL NG ] B PP RALAT-TY T ) LIS FFIY LT ]
. AN ETELY LIYALD L] LEARRL A RTRALLE] EIXS RILTAL B “0. 58790998 09

L1 D2V 2% «, 23 0,493 =1.1304) A%l 80¢ 00 J.01122008¢ 00

o B,0082% L rewn A4 83012 MR AR ERTE AL N ALY A LNl 8,000 86 4RF 0
i1} 2,929 A2V .40 <1, 19)) SCTRIR LI L] “0,810V22 7% O
" E ALY r.25M0 De43)) = 1433003 = ANPETATE ) N, 2198207 O)

9 A, 70129 1,29 M4 e 330 Y A PRLLLE] «3EM190V0B08 N1 EYYPAYAIY ALY AN J}
st LI A Gl) ) [ FAL L EISBLLE] B PR ERPFLTALL LT LT} A.N2e0Fh et DY

s A1) 1, 82800 AWy R FRALLY) -M.anN291%E D) N 20290158 01




art v 4

AL YL YIS L] ! L)) LEeY trpe e LI LS NS N TR TR ]

i Caom iy I He 41y “H2ed¥2 4N 25.81%320 A, L8400} ~ld.inzety
: EXSERRT') BT ).‘o!‘;’ *N b0LYYY 26,1%)941 Yebbonoe “1iah0290% .
] YN by Vel [P NTIY) RS ISP TY Jeudedn LA N MR ALY
. LS IR B P Je ¥ Y Pob2etan 1N, 024308 1494511 TR INL Y )
. YRRV D4} Je 3 10 [ETSATEPLY LTS LI PY “ls Mauney ~las %005
s e e ey I 1Welntn? S, 06% Vv “9.6L08 | “1d. 9ty
4 R RAL ooy LIS RAD] 2:07144s PAIE I 1Y R RRRLY BT ~0.028054

L o1 Uen 1) 12U “Oel%hnay . P 1NN ~QOy el tas ~l.RNUBKY
N tadd 0 LY P B 1} ' [IYA0RS DI ELTYYY a4 3842 RFFIINANY S ALLYL]
1] Ga% b9 *ledid? LIS I 2021441 . 0lal ie 1% 241 Da2bta)

"Ly N ?

LA L SR Y t ! ALY (S IR AV AN TN TT T MOMENT CoPRE 3T b N
i I deu Teut «la829%3%0 R B LATT ] Dadbasn ! S LAY Y
[V 2 ER PP NIY] [(EYVEINE N [ LI BT AFEAUITR T
(% o 10122 1% il haatyte Ly e 0,0 ST
Litautet o« ] 04
PR N W e IEEAWEN J TR AT WNLHAL LU rb sy
L4 ] Yan T429AN0%F D) PRRLL S TR RTIN, P
’ 2 N 204N/ uEE DY N 1337 0%a Tt 02

37




o .

2.3 Blank and Labeled Common Blocks
© 2,3.1 Blank Common Block
II:im Mnemonics | Dimension | Symbol Source Description/Equation
1 NCNSM1, PART 1 | Total number of bozes
NB@X* (points) on all lifting
surfaces (panels)
N
Z (nc.-1) (ns,-1),
i=1
where N = NPPAN =
number of panels
2 NB MAIN Total number of bodies -
input
3 NDELT 6 MAIN Symmetry flag - input
4 NDATA, MAIN Data flag - input
N3
5 N@PAN, MAIN Total number of panels -
NP input
6 IQ r initialized, Index of receiving point
in MAIN,
X used in . .
7 IR 5 PART 2 Index of sending point
8 JSPECS, ¢ MAIN Second symmetry flag -
JSP input
9 FMACH, M MAIN Mach Number - input
M
10 NCARAY 20 PART 1 | Array of the number of
the chordwise divisions
for all panels

* A Llash through the O indicates the letter O rather than the number zero.
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Item

No Mnemonics | Dimension| Symbol] Source Description/Equation
11 NSARAY 20 PART 1| Array of the number of
the spanwise divisions
for all panels
12 NBARAY 20 nba.i PART 1 1
nba, = Z (rc -1) (ns.-1),
1 ~ ] ]
J
where i = 1, N@OPAN
13 ACAP, A, S MAIN Reference area - input
REFARA
14 B2, b/2, s MAIN Reference semicpan-inpuf
S
15 FL, c, Zbr MAIN Reference chord - input
REFCHD
16 BETA 8 MAIN B = ’l -MZ  where
M = Mach Number
17 P1 T MAIN n = 3.1415926,
built-in constant
18 KR, k MAIN Reduced frequency -
RFREQ input as RFREQ({20)
19 KRDBR kr/b_ MAIN Normalized kr
20 GMA 50 Y, PART 1| Array of dihedral angles
for all panels in radians;
i=1, NOPAN
21 X 400 x PART 1| Array of x-coordinates

of receiving points
(3/4 chord point of box) -
see sketch on next page.
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Sketch 2, 3-1
[tem . . . L .
No. Mnemonics | Dimension| Symbol Source Description/Equation
22 Y 400 y PART 1 | Array of y-coordinates of
receiving points
23 ZZ 400 z PART 1 | Array of z-coordinates
of receiving points
24 Z1 400 £l PART 1 | Array of
¢ x-coordinates
of
25 Pl 400 el PART 1 | Array of inboard
’ y-coordinates sending
points
26 ZZ1 400 Loy PART 1 | Array of
h z-coordinates
7 o2 400 €2 PART 1 | Array of
x-coordinates
of
28 p2 400 N, PART 1 | Array of °““;‘?“d
c ' y-coordinates sending
' points
29 222 400 L2 PART | | Array of
Ceo

z-coordinates
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Item

No Mnemonics | Dimension| Symbol Source Description/Equation
30 EvV 400 gv PART 1| Array of
x-coordinates
of
31 PV 400 n, PART 1| Array of center-
y-coordinates > line
‘ sending
32 7AY 400 g, PART 1| Array of ) points
z=-coordinates
33 SDELX 400 Ax, PART 1 | Array of average
) chordlengths of all boxes.
34 DELY 400 Ay PART 1 | Array of box widths.

See sketch above for
items no. 21-34.

The Blank Common is used by the tullowing
subroutines of the pregram, MAIN, PARTI , GENQ,
AUGW and PART.




mon Blocks

Common

Name Source User Subroutines

/B@DY/ PARTI1 GENQ, AUGW, GENF

/M@DE/ GENQ AUGW

/DLM/ KERNEL INCRQ®

INTPS/ MAIN GENB, GENW, GENQ,
PART2, SSLECX, CXSS,
AIC, AER{¢, FINAL, GENF

/PIGW/ PART1 GENB

/XXZ/ PART1 FINAL, GENF

IXYZ/ PART1 GENQ, AERQ

IYZY/ GENB AFRQ. FINAL

The following is a detailed description of the contents of each

labeled common block.
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2 C , ‘ .
c;:x;r;:n Mnemonics | Dimension | Symbol | Suurce Description/Equation
RO 100 R . | PART! | Body radius distribution
¢ o)
¢
B@DY ROP 100 R' PART! [ x-derivative of body
] radius distribution

|
NBEA 20 nbe PARTI | i

nbej - Z (nfi-l).

. 171

where nfi is the number

of bedy endpoints for the

J i-th body: i -~ 1, NB
((\)'mmnn Mnemonics Symibol Description
Nane
NK(80) NE Flag for spanwise variables
NARQ(80) NA Number of ARQ values for all
panels aind modes
M¢ DFE [LARQ(120,2) (N, M) Array of subscripts of all
! ARQ's
’ ARQ(120) ARQ Array of ARQ's
11(400) [h] [h] matrix '
; 7 DH1(400) fdh/dx ] [dh/dx] matrix input for
: 2 2 2 , special
DEH2(400) [4"h/dx"| [d7h: dx" ] ma rix cases only

See Input Data, Sec 2, 1.2

«
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Common

Name Mnemonics | Symbol | Source |Description/Equation
(s)
K10 Kl Planar the steady
part of contribution
to the Kernel
K20 Kz(s) Nonplanar
part of
KIRT1 RIR'l RE (AK) T,
KIITH ImKl Imy (AK|) T, f Unsteady
DL KERNE ]S >part of

_ — . Kernel
F2RT2P Rl}\'.‘Z R (AKZ) 'I"a

Tyt - . o ¥

F2IT2P ImhZ im (A}\Z) 12

F10T1 }\'l‘s) T,

oy e , (8s) .. ¥

¢ Pl

K20T21 }\2 TZ

. 2 - )

k2 ¢ INCRG | ¢ semi-width of

sending box
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Cg:r:;x;on Mnemonics | Dimension | Symbol| Source | Description/Equation
NTPI Variable names for
A logical tape units
NTPZ used in program.
NTP3 For present assign-
ment of units see
NTP4 Sec. 2.4 (lLogical
NTPS NTP5 MAIN Tape Units)
NTP6
NTP7
NTPS8
NTP9
NTPI10
CT! 20 (i] Array of chord-
lengths for inboard
edge of all panels;
o i Y
Cy - X, Xy
PIGW PARTI Array of chord-
. ~ lengths for out-
CTe 20 (‘,é board edge of all
| panels; (\'o X, - X,
TS 50 - -
“avg i
T, } !‘ 1
ave, 5 .

‘ where 7 as the t-th
fractional spanwise
division of panel;

1 1. NETRIP
L _ |
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C;am”:n Mnemonics | Dimension| Symbol| Source| Description/Equation

X@C 400 x/c x-location of load points
as a fraction of local
chord

XXz PART!

X1J 50 X le x-coordinate of leading
edge for center of
strips

YS 50 y-coordinate of
centerline of strip

DELYS 50 4y for strip
ZSs 50 z-coordinate of center-
line of strip
XYZ DELZS 50 PART1| Az for strip
FGAMMA 50 Dihedral angle for
__4 strip, in radians
CWIG 50 Average chordlength
of strip
X1A* 50 (Alternative #] AIC)
! Flastic axis (ALT, #2)
i
' l.ocation of first
control point.
——
X3A* 50 LLocation of third control
point.
T i
X 1A% 50 GENB | Location of rotation
{ axis for control surface
YXY = 3 —
XTA#* 3) { . Location of rotation
i ax:s for tab
—
X2A+ 50 ’ Location of second
1 I control poirnt
! 1 -

* All coordinates given in fractions of local chord




2.4 LOGICAL TAPE UNITS

~—

F Tape Number
Symbol Present ,
Assignment User Subroutines

NTPI 1 MAIN, GENQ, PART2,SSLECX, SQLVIT,
QUAS, FUTSQL

NTP2 i3 MAIN, QUAS, FUTSQL

NTP3 3 MAIN, GENW, GENQ, SSLECX, CXSS,
SOLVIT, QUAS, FUTSOQL, AIC, FINAL, GENF

NTP4 4 MAIN, GENQ, CXSS, SPLVIT, QUAS, FUTSQL

NTP? 12 AUGW, GENF

NTPS8 8 MAIN, GENQ, QUAS, FUTSQL

NTP9 9 MAIN, GENQ, SOLVIT, QUAS, FUTSQL,,
AlIC, AEROQ

NTPILO 10 MAIN, GENB,GENW,CENQ, SSLECX,
CXSS, AIC, FINAL, GENF

LTAPE 11 QUAS,FUTSQL

MTAPE 7 GENQ

NAT NTP2 QUAS, FUTSQL

RHSTAP 4 QUAS, FUTSQL

Logical tape units 5 and 6 are used throughou the program as the
standard READ and WRITE units respectively.

Logical tape units MTAPE, NTP9 and LTAPE can be specified as
master tapes. MTAPEcan be used as modal input tape for special cases;
see 2.5.6.4 for pertinent information. NTP9 is used for saving the AIC
supercolumns when this is desired — see 2. 5.19.6. LTAPE contains the

quasi-inverse matrix for futurc solutions of cases with new modes only -
see 2.5.17.6.

At
il ﬂ""gﬂ\ Cﬁ- i
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2.5 DESCRIPTION OF SUBROUTINES

Program H7WC is operational on the IBM 7094 and 360/65, and the
GE 635 computers. The main part of the program controls all the twenty-~
one subroutines of the program: PART!, GENB, GENW, GENQ, AUGW,
TKER, PARTZ, INCRO, KERNEL, IDF1, IDF2, SNPDF, SSLECX, CXSS,
SOLVIT, QUAS, FUTSQL, AIC, AERO, FINAL and GENF. The following

is a description of each of the subroutines in the order of their use within
the program.

2
.
wn

.1 MAIN

Functional Description

The MAIN part of the program reads the header card for each data
gset, the Mach number, the reference area, the reference semi-span
and the reference chord as well as the control flags that define the various
types of cases. MAIN also reads the array of reduced frequencies, and
in case of an AIC-type analysis, additional control data is read, as well
as the gust data, if computation of the harmonic gust coefficients 1s also
desired. In case of a modal-type analysis, the control data is read for
the modes to be used. DEpending on the type of the case, MAIN selects
the appropriate subroutines in an overall frequency-loop, cxcept for
PART! and GENB (latter in case of AIC's only), which.are independent

of the reduced frequency.

The following is a summary of all data items used in MAIN, grouped
according to their source. Detailed description of each input data item
is given in Sec. 2.1.2. Other data items are described in Sec. 2.3
(Contents of Common) and/or Sec. 2,4 (Logical Tape Units) as indicated

below.

Data from Cards

FMACH, ACAP, FL, B2, NDELT, NP, NB, NRF, NC¢RE. N1, N2,
N3, N4, RFREQ(20), NSTRIP, NBl, NB2, NPRI1, NPR2, NPR3, J@BNQ,
J@BNQ2, NGUST, JSPECS, NPC, NSV, NBV, NYAW, GZR@®, XZR0®,
VEL, WG, LIM(50,3), NMD, NTA, N5, N§, N7, NTP1l, NTPM, NMTP,
NMTB.

See Sec. 2.1.2 for description.
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: Data from Common

NCNSM1, NCARAY(20), NSARAY(20), NBARAY(20), GMA(50), N
X(400), Y(400), ZZ(400), Z1(400), P1(400), ZZ1(400), Z2(400), P2(400), ‘\3
2722(400), EV(400), PV(400), ZV(400), SDELX(400), DELY(400) - . \

from Blank Common.

YS(50), DELYS(50), Z5(50), DELZS(50), FGAMMA(50), CWIG(50) —

from Common /XYZ/.

X1A(50), X3A(50), X5A(50), X7A(50), X2A(50) ~ from Common
IYZY/.

X@C(400), CWIG(400) — from Common /XXZ/.
CTI1(20), CT2(20), TS(50) — from Common /PIGW/.
RO (100), ROP(100), NBEA(20) — from Common /B@DY/.

K10, K20, K1RT1, K1IT1l, K2RT2P, K2IT2P, K10T1l, K1QT2P,
E2 — from Common /DLM/.

See Sec. 2. 3 for details.

Data from Tapes

MNEM@NICS SYMB@L TAPE DESCRIPTION
NAME

AUGM({530) (A" NTP1 Matrix of complex downwash
factors, read one row at a time.
Dimension of matrix is NB@X x
NB@X.

WQ(130) fw ] NTP3 Matrix of complex polynomial

1 mode right-hand sides, read one

row (of length NMD) at a time.
Dimension of matrix is NB@OX x NMD.

NTPALD LTAPE | Identification number of case for

H which the quasi-inverse of the matrix
of downwash factors was saved on
LTAPE in a previous run. For
special cases only.

¥
@
Y
-

See Sec. 2.4 for present assignment of logical tape units.
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Data to Common

NB, NDELT, NDATA, NOPAN, 1Q, IR, JSPECS, FMACH, ACAP,
B2, FL, BETA, Pl, KR, KRDBR - to Blank Common.

NTPl, NTP2, NTP3, NTP4, NTP5, NTP6, NTP7, NTP8, NTP9,
NTP10 ~ to Common/NTPS/.

See Sec., 2.3 for details.

Data to Tages

MNEM@NICS SYMBQL TAPE DESCRIPTION
NAME

NTPI LTAPE | Identification number of current
case, used to identify the quasi-
inverse that is to be saved on
LTAPE. For special cases only,
when the input data N5 is set to 1.

AUGM(530) [AWWEWq] NTF4 Augmented downwash matrix:
matrix of downwash factors
augmented by the matrix of poly-
nomial mode right hand sides
written one row (of length NBOX +
NMD) at a time. Dimension of
matrix is NB@X x (NBOX + NMD).

2.5.2 SUBROUTINE PART! (JCUM, CQEFP,CQEFB, YIN,
ZIN)

Functional Description

Subroutine PART! reads the geometry input of the idealized air-
craft, the desired number of spanwise and chordwise divisions per panel,
and the fractional location of the division lines. The panels are subdivided
into boxcs, and arrays of coordinates are generated for all boxes of all
panels. In the case when body interference is also desired, PARTI reads
the geometry data for all bodies and gene-ates the necessary body-
coordinate arrays. The computed arrays are made available for sub-

sequent calculations through the Blank Common block placed in the

50
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appropriate user subroutines. Additional iterns of computed geometry
are transmitted to MAIN via the argument list of PART!, and to several
other subroutines via the Labeled Common blocks /PIGW/, /XXZ/ and

IXyz/.

v
¥

Data from Cards

XCAP(4), YCAP(2), ZCAP(2), NC, NS, C@OEFP(20), TH(50), TAU(50),
ZSC, YSC, NF, NZ, NY, CAEFB(20), F(50}, RAD(50).

See Sec. 2. 1.2 for details.

Data from Common

NB, NDELT, NDATA, N@PAN, IQ, IR, JSPECS, FMACH, ACAP,
B2, FL, BETA, PI, KR, KRDBR — from Blank Common Block.

See Sec. 2.3 for details.

Data from Tapes

None

Data to Common

NCNSM1, NCARAY{20), NSARAY(20), NBARAY(20), GMA(50},
X(400), Y(400), ZZ(400), Z1(400), P1(400), ZZ1(400), Z2(400), P2(400},
2.22(400) EV(400), PV(400), ZV(400), SDELX(400), DELY(400) — to

Blank Common block.

YS(50), DELYS(50), Z5(50), DELZS(50), FGAMMA(50), CWIG(50) -
to Common /XYZ/.

XOC (400), X1J(50) — to Common /XXZ/.
CT1(20), CT2(20), TS(50) — to Common /PIGW/.

RO (100), ROP(100), NBEA(20), BGMA(20) — to Common /B@ADY/.

Data to Tapes

;
kS
\W"
&
&
3
&
&
L
&
% )

None
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Data ig Argument List

MNEMONICS SYMBOL DESCRIPTION/EQUATION
JCUM, Number of strips on all panels
NSTRIP

CQEFP(20) Array of panel-coefficients —
input

COEFB(20) Array of body-coefficients — input

YIN(20) Array of y-coordinates of inboard
edge of panels

ZIN(20) Array of z-coordinates of inboard
edge of panels

s e

2.5.3 SUBROUTINE GENB (EV, SDELX, DELY, X, NSTRIP, BETA,
IMX, NPC, NP, NSARAY, LIM

Functional Description

Subroutine GENB reads the AIC-type mode flags for all panels of
the lifting surfaces. It also reads the array of fractional chord lengths
for the various control points and hinge line locations at the inboard edge
and at the outboard edge of each panel. Subroutine GENB computes arrays
of coordinates to be used in GENB and GENW and saves them on logical
tape unit NTP10. Depending on the setting of the flag NPC (input data),
subroutine GENB computes the integration matrix [B] according to Alter-
native 1 (NPC = @) or Alternative 2 (NPC = 1). (See Eq. 2.5-12, Pt I, Vol I.)
The [B] matrix is saved on logical tape unit NTP10 in a partitioned format,
and is used in subroutine AIC for the computation of the AIC supercolumns *

and harmonic gust coefficient columns, when latter is aleo desired.

Data from Cards

N@P(20), 1S(20, 7), XHI (20, 7), XHO (20, 7).

* A supercolumn of a matrix is a matrix-colurnn whose clements are the
columns of the original matrix taken in order; i. e., the second column

is below the first, the third column i1s below the second, et A square
matrix of order N becomes a supercolumn matrix of size N° x 1.
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See Sec. 2.1.2 for details.

Data from Common

NTPl, NTPZ, NTP3, NTP4, NTPS, NTP6, NTP7, NTPS, NTP9,
NTPI1O — from Common /NTPS/.

CT1(20), CT2(20), TS(50) — from Common /PIGW/.

Data from Tapes

None

Data to Common

X1A(50), X3A(50), X5A(50), X7A(50, X2A(50) — to Common /YZY/.

Data to Tapes

MNEMONICS SYMBOL TAPE DESCRIPTION
NAME
NSTRIP Total number of strips on all
lifting surfaces (panels)— input data.
NSIZB(j, 1) Number of AIC-modes for
strip j
NSIZ B(j, 2) Number of boxes in strip j
NSIZ B(50, 2)
LIM(50, 3) Aerodynamic box limits — input
NTP10
XISLCT(50,10) AIC-type modal flags — input
XH(50, 7) Array of AIC-type reference
coordinates
X(400) X
See Blank Common
SDELX(400) Ax
B(30,10) [B] Integration matrix for the
Aerodynamic Influence
Coefficients (AIC's).
53
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Data in Ar;ument List

MNEMONICS SYMBOL DESCRIPTION

EV(400) Ny

SDELX{400) Axs See Blank Common

DEILY(400) Ay

X(400) x

NSTRIP Total number of strips — input

BETA P See Blank Common

IMX Maximum number of rigid body
modes for case

NPC Camber flag — input

NP, NQ)PAN Number of panels — input

NSARAY(20) Array of the number of spanwise

divisions (NS) for all panels

LIM(50, 3) Aerodynamic box limits for all
: strips — input

2.5.4 SUBROUTINE GENW QKRDBR5 NCSEFT®,NPC,NGUST WG,

Functional Description

Subroutine GENW computes the AIC-type substantial derivative
matrix, [W] described in Sec. 2.5.1*. Depending on the setting of the
flag NPC (input data), the [W] matrix is computed according to
Alternative 1 (NPC = 0) or Alternative 2 (NPC =1). The matrix is saved
for subsequent calculations on logical tape unit NTP3 in a partitioned
format, described in Sec. 2.5.2% In the casc when computation of the
harmonic gust coefficien.., is also desired, subroutine GENW also computes

the gust downwash vector, and saves it on logical tape unit NTP3.
*See Part I, Vol I
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Subroutines GENB and GENW are used only if an AIC-type

analysis is desired.
Data from Cards
None

Data frem Common

YS(50), DELYS(50), ZS(50), DELZS(50), FGAMMA(50), CWI;(50) —
from Common /XYZ/ .

Contents of Common /NTPS/.

Data from Tapes

NSTRIP, NSIZB(50, 2), LIM(50, 3), XISLCT(50, 10), XH (50, 7),
X (400} SDELX(400) — from NTP10, written in GENB.

Data to Common

None

Data to Tapes

MNEMONICS SYMBOL TAPE DESCRIPTION
NAME

GRHS(400) }W ' Gust right hand sides (downwash

gust | - VR
vectorg Wgusti = cos(Fg Yi)

exp(-isi (xi-xo) }, where
r

NTP3 . = gust field declination from
the vertical — input

Y. : dihedral angle of lifting sur-
face at point i

kr = reduced frequency — input

br - reference semichord

x, = x-coordinate of downwash
point 1

xO " gust reference coordinate ~
input

55

z




MNEMONICS SYMBOL | TAPE DESCRIPTION
NAME
W (30,10) [WAIC] NTP3 Partitioned AIC-type downwash
matrix. See Sec. 2.5.2%
Data in Argument List
MNEM@NICS SYMBQL DESCRIPTION
KRDBR k_/b
rr
NCSFTQ, Total number of boxes on all
NBOX panels
NPC Camber flag
NGUST Gust flag
wG Wg Harmonic gust amplitude input
GZR@ Iy Gust angle of declination
XZRQ X Gust reference coordinate

*See Part I, Vol 1
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2.5.5 SUBRQPUTINE GENQ (N4, N5, N6, NRF, JRF, NBE, NMD
2
IN, COE E

Functional Description

Subroutine GENQ generates the normalwash boundary condition for
all lifting surface elements, It alsc generates the integration matrix used
to obtain the generalized forces. The normalwash W (r ranges over all
lifting surface box receiving points while i ranges over all modes) is written
on tape row by row (r =1, i=1,2,...,NMD, r=2, i=1,2,...,NMD, etc.)
to f.ac.ilitate its use with subroutine SOLVIT. However, if the number of
modes times the number of unknowns (NC@RE) ex'ceeds the size of the work-
ing array in SPLVIT, and/or if the input flag N5 is set to 1, the W matrix is

written on tape in column order, preceded by the number of modes (NMD),

ready for use by subroutines QUAS and FUTS@J.. The integration matrix B

is written on tape in column order.

The formula for w used is given by equations 2. 3-2*%and 2.3-Ffor
cases without bodies, and by equation 2.2-13*for body cases; the contri-
bution of the body effect to the normalwash, WEB is computed in sub-
routine AUGW, which is callea from subroutine GENQ for body cases only.
YB, is computed one column at a time, and is transmitted to GENQ via
the argument list of subroutire AUGW. The total normalwash matrix for
body cases, (wr - wbr)i' is then written on tape in either row, or column
order depending on the size (NC@RE) of the problem and/or on the setting
of the input flag N5.

Data from Cards

NR, NQ., NARQ(80), N8(80), LARQ(120,2) and ARQ(120) for
standard polynomial cases (N6 = 0).

When modes are input from cards (N6 = 2), the data iaput from

cards are:

NBOX, BQ(400), H(400) and 7H1(400).

*See Part I, Vol 1
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Data from Common

Contents of Blank Common and the labeled common blociks

/INTPS/ and /BODY/.

Data from Tapes

N6 = 0 cases:

None, if NRF = 1. If NRF > 1 and JRF > |1 (see Sec. 2.5.5. ), the
following data items are read from tape NTPI10:
BQ(400), N8(80), NARQ(80), LARQ(120,2), and ARQ(120).

N6 = 1 cases: modes are input from tape a3 follows.
NBOX, BQ(400), H(400) and DH1(400) from tape MTAPE; present

assignment is NTP8 = 8.

Data to Common

N8(80), M-RQ(80), LARQ(126, 2), and ARQ(120),
H(400), . .i1(400) and DH2(400) to common /MODE/.

Data to Tapes

MNEMONICS SYMBOL

TAPE

DESCRIPTION

BQ(400) (8]

NMD NM

NTPIO

NTP4

Integration matrix for modal
analysis written in calumn
order. Dimension of matriy

is NT@T xNMD, where NTOT

is the total number of elements
(+ .. NTQT = NBOX, if there
are no body elements, and
NTQ@T = NBPX + NBE otherwise.
where NBE - total number of
body :lements).

Numb=r of modes: written only
AM3 0 1 andfor NCORF 2 4000
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MNEMONICS SYMBOL TAPE DESCRIPTION

wWQ(400) w ] NTPW Matrix of polynomial mode right
hand sides (normalwash).
Dimension of matrix is NB@X x
NMD. The matrix [W ] is
written on tape in row order,
unless N5 = 1, and/or

NCORE 2 4000; in latter case,
[W_] is written on tape in column
order.

Note that NTPW = NTP3 in case
of row order, and NTPW = NTP4
in case of column order.

BQ(400) [B ] The following items are written
on tape only if more than one
reduced frequency is prescribed
for the case (NRF >1).

N&(80) NTPB
See Input Data, 2.1.2
NARQ(80) NA
LARQ(120, 2) (N, M) Note that NTPB = NTP2 for cases
without bodies, and NTPB = 10
ARQ(120) ARQ for body cases.
Data in Argument List
MNEMONICS SYMBOL DESCRIPTION
N4 Print flag - input
N5 Flag to save quasi-inverse - input
Né Modal input data flag - input
NRF Number of reduced frequencies for
case - input
JRF Sequence number of reduced frequency
currently used in the frequency do-loop

;
E
i
¥
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IMNEMONICS SYMBOL DESCRIPTION
NBE Total number of body elements
“NMD NM Number of modes - input
NMTP MP Total number of ARQ - values for
all panels and rmodes - input
NMTB MB Total number of ARQ - values for
all bodies and modes - input
NCOYRE Total number of unknowns for case -
input
KD@2 : KD/2 4000 - built in constant (MAIN)
YIN(20) Y1 Array of y-coo1.inates of inboard
edge ci panels
ZIN(20) Z1 Array of z-coordin.ies of inboard
edge of panels.
CQEFP(20) Array of modal coefficients
coef for panels
See
C@EFB(20) Array of modal coefficients Eq.(2. 3-3)
for podies
2.5.6 SUBRQUTINE AUGW (NMD, NB®X, NBE, NMTB, N4, Né,

NRF, JRF, J, CQEFB, ASUM)

Functional Description

This subroutine gives the incremental normalv;rash, WBr’ at all

lifting surface boxes, r, due to the axial singularities on all bodies, B.

Slender body theory is used to obtain the strength of the axial singularities.

The formulae used in this subroutine are given by Equations(2. 2-8)through

(2.2-10F The incremental normalwash values, WBr. are transmitted to

subroutine GENQ via the argument list under the mnemonic name ASUM

one columr (for one moae) at a time.

This subroutine also computes the

inte-vation matrix of all body elements for the calculation of the generalized

fo.- 2 [or body cases.

Subroutine AUGW is bypassed for data without body elements.

*See Part I, Vol I 60
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Data from Cards

None for the special case when N6 = i (data input from tape MTAPE).

For standard polynomial cases (N6 = 0) data input from cards is

same as for subroutine GENQ, except that data is now read for body elements

instead of panel boxes.

Data from Common

Contents of Blank Common, and the labeled common blocks /B@DY/
and /M@DE/.

Data from Tapes

None for standard polynomial mode cases. For the special case

when the modal data flag N6 = 1, the following data itcms are input from

tape:
i MNEMONICS SYMBOL TAPE DESCRIPTION
i _— ]
'
[ NBE Number of body elements ]
3
,F BB(80) (B ] Integration matrix for the
: 1 NTP8 body elements
: |
{ H(400) [h] [h] matrix
!
z DH1 (400) [dh/dx] [d4/3x) matrix '
! - 2
: DH2(400) [dzh/dxz] [d"h kixZ] matrix :
z The ahove three matrices
] are read in column order.
: Dimension of matrices is
NBE x NMD.

Data to Common

None
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Data to Tapes

MNEM@NICS SYMBQL TAPE DESCRIPTION
BB(80) B NTP8 One column of the integration
1 matrix for body elements
written on tape for one mode;
length of column is NBE.
I'he tollowing items are
written on tape only if more
than one reduced frequency
is prescribed for case
(NRF > 1)
N§(80) N8
NTPB See Input Data 2.1.2
NARQ(80) NA
LARQ(120,2) (N, M)
ARQ(120. 2) ARQ
Data in Argument List
MNEM@NICS SYMBQL DESCRIPTI®N
NMD NM Number of modes  input
NBYX Total number of boxes on all
lifting surfaces
NBE Total number of body elements
NMTB MB Total number of ARQ values

for all bodies and modes - input

62




-

ERa e L

MNEMONICS SYMBOL DESCRIPTION
N4 Print flag for writing the
[APZ], [APY] matrices
Né6 Modal 1nput fizg input
NRF Number of reduced
frequencies for case
JRF Sequence number of current
frequency in the frequency
dn-loop
J Sequence number of current
mode in modal do-loop
COEFB(20) coef Array of scale factors fir
body deflection modes.
ASUM(400) Incremental [W] due te body
interference
2.5.7 SUBROUTINE TKER (X0, YQ,Z0, KR, BR, GAMS,

Subroutine TKER evaluates the total unsteady kernel for one
receiving-point /sending-point combination for body cases only. (See Eq. A. 5)*
Subroutine TKER is essentially the same as subroutine KERNEL, except
that the total, rather than the incremental oscillatory kernel is computed
here, and that the planar and nonplanar parts of the kernel are not separated,.
Subroutine TKER is called from subroutine AUGW; it is bypassed in the case

GAMSIG, KKR, KKI, FMACH)

Functional Description

when the input data contains no bodies.

Subroutine TKER uses no card-, tape-, or common-data input or

output; data transmission to and from TKER is done through its argument

list.

*See Part I, Vol 1
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MNEMONICS SYMBOL DESCRIPTION
X0 X, X, - gj
Yo £ Vi~ nj See Blank Common
Z0 z z, - §j
KR kr Reduced frequency
BR br Reference semi-chrord
GAMS A Dihedral angle of sending point j
GAMSIG Yp Dihedral angle of receiving point 1
FMACH, M Mach Number
M
E2 eZ, where e is semi-width of
sending box
KKR Real part of total (steady +
unsteady) kernel
KKI Imaginary part of total kernel
2.5.8 SUBROUTINE PART2 (NYAW, NBV)

Functional Description

Subroutine PART2 is used for the calculation of the matrix of

downwash factors, [D]. (See Eq. 2.1-14X%) It prepares the arguments to
subroutines SNPDF and INCR®, which do the actual computation of the

downwash factor elements, and calls these in a do-loop for all boxes of

all lifting surfaces. The steady part of the downwash factor elements is

computed in subroutine SNPDF, and the incremental oscillatory part in

subroutine INCR¢; the call to INCRJ is bypassed for steady cases (kr = 0.0).

Subroutine PART 2 also accounts for the effect of the (two) symmetry plane(s).

Data from Cards

None

*See Part I, Vol I
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Data from Commion

Contents of Blank Common, Common /WTPS/, ard Common

/DLM/.
Data from Tapes
None
Data to Common
None
Data to Tapes
MNEMONICS SYMBOL TAPE DESCRIPTION
AWW (400) Ww Matrix of downwash factors
A 1), written on tape in row order.
NTP! . . e
(D] Dimension of matrix is
AWWI(400) NB@X x NB@X.
The real parts of the matrix
elements are called AWW in
the program, and the imaginary
parts are called AWWI.
Data in Argument List
NYAW - yaw flag
NBV - number of boxes on vertical panels ,
{ fin ) of T-tail case: input in MAIN
.2.5.9 SUBRQUTINE INCR@® (AX, AY, AZ, AX1, AY]l, AZ1,  AX2, AY2,

AZ2,GAMS,.GA
NCPNB,NDBLE, NBV, DELR, DELT, FL,
BETA, SDELX, DELY, KR)

Functional Description

Subroutine INCR@ prepares the argument for the subroutines
KERNEL, IDF1 and IDF2.
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It calls subroutine KERNEL to compute the




; incremental oscillatory part of the kernel, K, for each

receiving-sending box combination at the three points of the bound vortex

|
:
!

segment: at the center (Kc)' at the inboard point (Ki) and at the outboard
point (K,). Since even a relatively small case requires many kernel
computations (e.g., a wing with 100 boxes, in symmetry, requires
100x300x2 = 60, 000 kernel values), extra programming etffort was made
to save on computing time. Neighboring strips within a wing panel have
a common kernel on the common boundary; this fact is utilized in INCR@®

so that the computing time of the kernels is reduced by about 30 percent.

After the triplet of kernels, (KC. Ki’ Ko), is obtained for one
receiving-sending box combination, subroutine INCR® computes the
coefficients of the parabolas for the numerical integrations done in two
parts. The planar part of the integration is done in subroutine IDF1,

and the nonplanar part in IDF2.

Subroutine INCR( uses no card-, or tape input or output;
transmission of data is done through its argument list and the labeled
common /DLM/.

Data in Argument List

MNEMONICS SYMBOL DESCRIPTION/EQUATION
; AX xO x - gy
AY Yo y - 0,
AZ zo z - ;v
AX1 x - gel
AY1 Y - N Sce Sec. 2.3.1
{Blank Commeon)
AZl z - g,
AX2 X - £,
AY2 y - n.p
; AZ2 - ("cZ
i 66
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MNEMONICS SYMBOL DESCRIPTION/EQUATION

GAMS Ye Dihedral angle of receiving point i

GAMSIG Y, Dihedral angle of sending point j

LHS Flag; 0 when effect of right wing is
computed, ! for left-wing

IR j Index of sending point

19 An index running from | through
NCMI1, where NCMI1 is the number
of chordwise boxes of the strip in
which the sending point lies.

NBXS The number of boxes on the wing
panel in which the sending point
lies + the total number of boxes of
the preceding panels.

NCPNB The number of boxes in the first
strip of the panel in which the sending
point lies + the total number of bores
of the preceding panels.

NDBLE, € Second symmetry flag - input

JSPECS, JSP|

NBV Total number of boxes on vertical
panels of T-tail cases - input

DELR Real part of the incremental
oscillatory downwash factor

DELI Imaginary part of the incremental
noscillatory downwash factor

FL, < Reference chord - input

REFCHD

BETA p Ji M2

SDELX ax, Average box-chord of sending box

DELY 2c, box width of sending point

KR kr Reduced frequency

L
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2.5.10 SUBRQUTINE KERNEL (X0, Y0,7Z0, KR, BR, GAMS, GAMSIG,
EPS,T1, T2, M) ‘

Functional Description

Subruutine KERNEL evaluates the modified ircremental oscillatory
kernel, K, for one receiving-sending point combination at a time. The
planar and nonpianar parts of the kernel are evaluated separately and are
returned to the calling program, subroutine INCR@, via the labeled
common /DLM/. {(Evaluates right Fand side of Eq. (2. 1-13)%)

Subroutine KEERNEL uses no card or tape input or output;
transmission of data is done through the argument list and the labeled

common /DLM/.

Data in Argument List

MNEMONICS SYMBOL DESCRIPTION/EQUATION

X0 b3 AX for center
AX] for inboard edge
AX2 for cutboard edge

YO0 y AY for center
AY!] for inboard edge >
AY2 for outboard edge

of sending
box; see
2.5.9

Z0 z AZ for center
: AZl for inboard edge
AZ2 for outboard edge

KR kr Reduced frequency
BR b T/2 Reference semichord
GAMS Yr

GAMSIG Y o Bec 239

#See Part [, Voi I
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’ ’ MNEMONICS SYMBOL DESCRIPTION/EQUATION
' EPS € € = 0.00001; built in constant
from INCR@
Tl Tl Tl = co8 (Yr - Ys)
. , 2
T2 T, T, = [2,co8Y, -yoser)(zocosys-yosmys)]/r
M, M Mach number
FMACH
2.5.11 SUBRQQTINE IDFI(EE.E2, AT2, ETACl,ZETO01, ARE,

AIM, BRE, BIM, CRE, CIM, R1SQX,
XIIJR, XI1JI)

Functional Description

Subroutine IDF! performas the integration of the planar parts of

the incremental oscillatory kernels; see Eq. B. 9.* The result

of the integration is the complex number (XIIJR, XI11JI), returned to sub-
routine INCR@ via the argument list of IDFI.

Subroutine IDF1 uses no card-, tape- or common input or output;

data transmission to and from IDF1 is done through its argument list.

Data in Argument List

MNEMONICS SYMBOL DESCRIPTION
EE e,Ays/Z Semiwidth of sending box j
E2 ez
AT2 |T2| See 2.5.10
ETAO0!l vy y, cosY, +z siny
ZETO! Zz z  cos Yr -y, sin Yr

*See Part I, Vol 1
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MNEMONICS SYMBOL DESCRIPTION
ARE Re(A,) \
AIM Im(Al)
BRE Re(Bl) Coefficients of the parabola
for planar part of
BIM lm(Bl ) kernel-integration
CRE Re(Cl)
/
CIM Im(Cl)
R1SQX r 2 32 + 32
XIIJR Real part of
integral planar
X1Jl Imaginary part contribution
of integral
2.5,12 SUBRQUTINE IDF2 (EE, E2, AT2, ETA0l, ZETOl, A2R,

Functional Description

A21, B2R, B21, C2R, C2i, R1SQX,
1IJR 1

Subroutine IDF2 performs the integration of the nonplanar parts

of the incremental oscillatory kernel; see Eqs. (B.15) and (B.16).*

The result of the integration is the comrplex number (DIIJR, DIIIJ),

returned to subroutine INCR@ through the argument list of IDF2.

Subroutine IDF2 uses no card

. tape or common input or output;

data transmission to and from IDF2 is done through its argument list.

*See Part I, Vol I
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Data in Argument List

MMI'MONICS SYMBOL DESCRIPTION
EE e )
E2 ' e2
s See 2. 5.11
AT2 IT,|
ETAOL» ¥ ‘
ZETO0] z /
A2R Re(Az) ‘
A2l Im(AZ) Coefficients of the parabola
for nonplanar part of
B2R Re(Bz) \ keinel integration
(
B21 Im(B,) :
C2R Re(C,)
R1SQX See 2.5.11 :
DIIJR Real part of
integral ) nonplanar !
DILJI Imaginary part contribution

of integral

2.5.13 SUBRGUTINE SNPDF (SL,CL, TL, SGS, CGS, SGR, CGR,

X0.,Y0,20,EE, DIJ, BETA, CV)

Functiona] Description

Subroutine SNPDF computes the steady downwash factors for one
receiving-sending Lox combination at a time. The result, D1J, is

returned to PART2 via ite argument list. (Sce Eq. C. 35b, Part I, Vel I.)

Subroutine SNPDF uses no card, tape. or common data input or
output; data transmission to and from SNPDF is donc through its argument

iist. 71
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Data in Argument List

o v i oY B o s bt s

MNEMONICS SYMBOL DESCRIPTION

SL sin A, whereAis the sweep angle
of the 1/4-chord iine of sending
box [sweep angle of bound vortex])
modified by Prandtl-Glauertrule.

CL cos A

TL tan A ‘

SGS sin Ys

CGS cos ¥

SGR sin Yr

CGR cos Yy

X0

Y0 See 2.5.10

YA

EE e Semi-width of sending box

D1J Steady corntribution to downwash
factor
' 2

BETA p N1 - M

cv €.y ax Ax, average chord length of

ave sending box
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2.5.14 SUBRGUTINE SSLECX (NCNSMI1, MD, NGUST)

Functional Description

Subroutine SSLECX is used with AIC-type data, and only if
NC@RE < 4000. It reads the matrix of downwash factors [D] from tape
NTPI1 one row at a time, and augments it with the AIC-type downwash
W]AIC read from tape NTP3. For gust cases, when NGUST %0,
subroutine SSLECX also reads the gust downwash vector from tape NTP3.

matrix [

1
The augmented matrix [ D!W] is saved on tape NTP4 in row order, ready
to be used by subroutine SOLVIT to obtain the solutions to the system of

1
simultaneous linear equations represented by the matrix [ D 'W.

Data from Cards

None

Data from Common

Contents of Common /NTPS/.

Data from Tapes

MNEMONICS SYMBOL TAPE DESCRIPTION
NSTRIP
NSIZ B(59, 2) NTP10 See 2. 5.3
LIM(50, 3}
AUGM(530) [A] NTPI Matrix of downwash factors

written on tape in row order
in subroutine PART2. Dimen-
sion of matrix is NBOXxNB@X.

GUST(400) {W } ~ NTP3 Gust downwash vector
gust l See
W(30,10) W] NTP3 AIC type downwash ‘ 2.5 4
AIC
{normalwash).
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Data to Common

None

] Data to Tapes

E MNEMONICS SYMBOL TAPE

DESCRIPTION

AUGM(530) (AiwW] NTP4

Augmented downwash
factor matrix

Data in Argument List

MNEMONICS SYMBOL

DESCRIPTION

NCNSM1 n

MD m

NGUST

Total number of boxes on all
lifting surfaces (panels)

Total number of AIC-type
right-hand sides NSTRIP

XISLCT,
jm

m = ax

j=1

where NSTRIP = total number of

strips on all lifting surfaces, and

XISLCT. = the number of
jmax

elastic modes for j-th strip -
whenever NGUST = 0. When NGUST%0
NSTRIP

m = XISLCT. + 1.
i=1 jmax

Gust flag - input
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2,5,15 SUBRPUTINE CXSS (NCNSM!, MD, NGUST)

Functional Description

Subroutine CXSS is ured with AIC-type data, and only if

| NCORE 24000, and/or N5 = 1. It reads the AIC-type downwash matrix,
[W]AIC' from tape NTP3 and forms columns of right-hand sides. V/hen i
NGUST # 0, subroutine CXSS also reads the gust downwash vector from

tape NTP3; this becomes the last column of right hand sides. These are

saved on tape NTP4 preceded by the number of right hand sides for the (

case, . 2dy to be used by subroutine QUAS and FUTS@L to obtain the
f solutions.

Data from Cards

None

P AR, L T L et s B

Data from Commmon

Contents of Common /NTPS/.

vy R

Data from Tapes

o BN

MNEMONICS SYMBOL TAPE DESCRIPTION ;

NSTRIP ‘

NS1Z2B (50, 2) NTPI10 See 2.5.3

LIM(50, 3)

GUST (400) :ng NTP3 Gust downwash vector

w(30,10) [W]AIC NTP3 Partitioned matrix 2 28.62. 4 :
of AIC-type down- ‘
wash (normalwash) z

Data to Common

e B

None
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Data to Tapes

MNEMONICS SYMBOL

TAPE

DESCRIPTION

NMD m

WX(400)

NTP4

Number of AIC-type right
hand sides (elastic modes),
including the gust right
hand side whenever

NGUST £ 0

Matrix of AIC-typs right
hand sidcs written in
column uvrder. Dimensions
of matrix is NB@X x NMD

Data in Argument List

Same as in 2, 5. 14

SUBRPUTINE SPLVIT (ND, MD, KD, NI, NM, N@, NW, NPR1}

2.5.16

Functional Description

Subroutine SPLVIT is used for cases with NC@RE < 4000,

and/or N5 = Q.

It solves the system of simultaneous linear equations

represented by the augmented matrix [D !W], written on tape NTP4. The

solutions are saved on tape NTP3 in column order; the data on the input

tape, NTP4, is not preserved.

Data from Cards

None

Data from Common

None

Data from Tapes

AUGM(530), the augmented downwash factor matrix from tape

NTP4 - see 2. 5.1

or 2.5,14,




ey

M TRTIRTE S T e e s

PO

Data to Common

None
Data to Tapes
MNEMONICS SYMBOL TAPE DESCRIPTION
A(4000) NTP3 Solution matrix written in

column order; dimension
of matrix is NDxMD,
where ND = NB@X, and
MD = NMD.

Note that subroutine S¢LVIT uses a single complex work array, A(4000),

for all tape input and output variables.

Data in Argument List

MNEMONICS SYMBOL

DESCRIPTION

ND, n
NCNSMI,
NB@X

MD m

KD

NI

NM

N@

NwW

NPR1

Total number of boxes on all lifting
surfaces (panels) = size of the
square matrix [AWWY] = [D] = matrix
of downwash factors.

Total number of right hand sides in
the system of simultaneous linear

equations solved in subroutine SQLVIT.

Working array size (real-variable
dimension); presently set to 8000

NTP4; tape number assigned to
tape containing all rows of the
augmented matrix [AWW| W] -
see 2.5.1 or 2.5.14

NTPI; tape number, used as
scratch unit

NTP9; tape number, used as
scratch unit

NTP3; tape number assigned to tape
containing all solutions of the system
of simultaneous linear equations

Print flag for solutions - input
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For present assignment of tape units see 2. 4.

i 2,5.17 SUBRAUTINE QUAS (ND, MD, KD, NI, MM, N@® NAT, NW,
LTAPE, RHSTAP NPRL)

Functional Description

Subroutine QUAS is used in conjunction with subroutine FUTS@L
for cases with NCORE 2 4000, and/or N5 = 1. It reads the matrix of
downwash factors, [D] from tape NTPI in row order, and as many
columns of right hand sides (m,say), from tape RHSTAP, as the
dimension of the work area in QUAS (3700 complex words) will permit.
Subroutine QUAS computes the so called quasi-inverse of the matrix [D]
and saves it on tape LTAPE; it also computes the solutions for the m

right hand sides and saves these on tape NTP3.

Data from Cards

None
Data from Common
None
Data from Tapes
MNEMONICS SYMBOL TAPE DESCRIPTION
A(3700) [D], NTPI Matrix of downwash factors;
[a¥v] see 2.5.8
NMD NTP4 Total number of modes for case
A(3700) [W] NTP4 Matrix of right hand sides;
see 2,5.5 or 2,5.15
Data to Common
None
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Data to Tapes

MNEMONICS SYMBOL TAPE DESCRIPTION

A(3700) LTAPE Quasi-inverse matrix of

[D]). Master tape has to be
specified to preserve quasi-
inverse for future analysis;
otherwise tape is considered
a scratch unit.

A(3700) NTP3 Solution matrix; dimension
NB@X xn, where n is the
number of right hand sides
for which solutions were
obtained.

Note that Subroutine QUAS uses a single complex work array, A(3700)

for all input and output variables.

Data in Argument List

MNEMONICS SYMBOL DESCRIPTION
ND, n Total number of boxes on all lifting
NCNSM1, surfaces
NB@OX
MD m On output MD = n = the number of

right hand sides for which solutions
were obtained

KD Working array size (complex
variable dimension); presently
set to 3700.

NI NTPIl; tape number assigned to

tape containing all rows of matrix
[AWW] (matrix of downwash

factors)
MM NTP8 '
tape numbers for
N@ NTP9 scratch units
NAT ‘ NTP2
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MNEMONICS SYMBOL DESCRIPTION

NW NTP3, tape number for the
solution matrix

LTAPE Tape number assigned to the tape
containing the quasi-inverse of

(D]

RHSTAP NTP4; tape number assigned to
tape containing the matrix ot
righkt hand sides

For present assignment of tape units see Sec. 2.4

2.5.18 SUBRQUTINE FUTS@L (ND, MD, KD, NI, MM, N@, NAT,
NW,LTAPE, RHSTAP) 1

Functional Description

Subroutine FUTSQL is used for cases with NC@RE 2 4000, and
whenever new modes only are required for a previously computed case
(N1 = 1). When N1 = 0, subroutine FUTS@L is called following sub-
routine QUAS, and uses the quasi-inverse of the matrix [D] from tape
LTAPE. Additional right hand sides are read from tape RHSTAP, and
the additional soluticns are saved on tape NTP3 following the previously

obtained solutions.
Subroutine FUTS@L is bypassed when N5 = 1 and NC@RE < 3700.

Data from Cards

None

Data from Common

None




Data from Tapes

MNEMONICS SYMBOL TAPE DESCRIPTION

A(3700) (W] RHSTAP | Additional columns of
right hand sides

A(3700) LTAPE The quasi-inverse matrix
generated in QUAS

Data to Common

None
Data to Tapes
MNEMONICS. SYMBOL TAPE DESCRIPTION
A(3700) NwW The additional solutions for
the additional right hand sides

For present assignment of tape units see Sec. 2. 4.

Data in Argument List

Same as for QUAS - see 2.5.17, except that NI is now merely

a scratch unit and does not contain the input matrix [D].

2.5.19 N
VEL, NGUST, NPR2)

Functional Description

Subroutine AIC is used for AIC-type cases only. It reads the
solutions to the AIC -type elastic modes from tape NTP3 and the partioned
integration matrix, [B], from tape NTP10. Using these arrays subroutine
AIC supercolumns according to £q. 2. 5-1% and saves them on tapc NTP9.

#See Part 1, Vol I
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Data from Cards

None

Data from Common

Contents of the labeled common blocks /NTPS/, /XYZ/ and /YZY/.

i Data from Tapes

MNEMONICS SYMBOL TAPE DESCRIPTION
NSTRIP
NTPLO
NSIZE(50, 2) See 2.5.3
LIM(50, 3)
B(10, 30) [B]AIC Integration matrix
DIIM1W (400, 4) [D]'I[W] NTP3 Solution matrix for the AlC
AIC . .
type right hand sides
CPGUST (400) NTP3 Solution for the gust right
hand side - read only if
NGUST = 0.

Data to Common

None
Data to Tapes
MNEMONICS SYMBOI. TAPE DESCRIPTION
CH(4.4.50) NTP9 AIC matrix written one
supcrcolumn at a time;
see Eq. 2. 0-2.%*

*See Part I, Vol 1
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P Data in Argument List

MNEMONICS SYMBOL DESCRIPTION

Bk br' c/2 Reference semichord

S, lé s Reference semispan - input

REFSPN

KR %, Reduced frequency

3 c\ g

NB} First bay number ! for which

NBL Last bay number ‘ AIC_'S are
written on

. . e tape

JOBNQ AlC-case-identifier

IC¢D 1. buiit in constant

VEL Aircraft velocity

NGUST Gust flag - input

NPR2 Print flag for AIC's

2.3.20 SUBRQUTINE AERE {BR,B2, KR, ACAP, NRF, NSV, NYAW

IMX. NPC NDELT, NPR3}

Functional Description

Subroctine AER® is used for AiC-type cases orly. It reads the
AIC supercolumns from tape NTP9 and computes the stability derivatives
for tke rigid body modes according to Egs. {2.4-¢} - {2. 1-12y* This
subroutire is primarily used fcr the monitoring of the AIC’s. It can be

bypassed by setting the data flag NPR3 to 0.

Data fromny Cards

None

Data from Common

Contents of the labeled commons /NTPS/, /XYZ/ and /ZYZ/.

%See Part I, Vol I




Data from Tapes

MNEMONICS - | SYMBOL | TAPE | DESCRIPTION
E NSTRIP
r NSIZB(50, 2)
LIM(50, 3) NTPI0 | Sec2.5.3
XISLCT(5€, 7)
[ CEl(4, 4, 50) NTP9 See 2.5.19

Data to Ccmimon

I

None

Data to Tapes

Usually none. However, in special cases, when dynamic stability
derivatives are also required {input flag NPR3=3}), tape unit 2 is used for
saving the total lift-and moment co=ificients computed for the steady case
(KR(1}) = 0.0). Subsequently, this information is read from tape unit 2 and
1s used in the calculation of the dynamic stability derivatives for the
unsteady case (KR(2) > 0.0) - see 2.4.2, in Part I, Vol I.

Data in Argument List

MNEMONICS SYMBOL DESCRIPTION
BR b, c/2
B2 bZ' s See 2.5.19
KR kr
ACAP, A, S Reference area - input
REFARA
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MNEMONICS SYMBOL DESCRIPTION

NRF Number of reduced frequencies
for case - input

NSV Number of strips on vertical panels
(fin) of T-tail cases; 0 otherwise
- input i
|
NYAW Yaw flag - input
IMX Number of rigid body modes
for AIC-type case-from GENB !
NPC Camber flag
NDELT 6 Symmetry flag - input
NPR3 Print flag
2.5,21 SUBROUTINE FINAL (BR, B2, ACAP, NSV, NBV, IMX,

NYAW,NPC, NDELT, FGAMMA)

Functional Description

Subroutine FINAL is used for AIC-type cases only. It reads
the solutions for the AIC-type right hand sides from tape NTP3 and computes
the pressures for the rigid body modes for all boxes of all lifting surfaces.
These are printed along with the box number and the fractional chordwise
location of the load points (1/4-chord of box). Subroutine FINAL can be
bypassed by setting the data flag NPR3 to 0.

Data from Cards

None
Data from Common

Contents of the labeled commons /NTPS/, /XXZ/, and /YZY/.
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Data from Tapes

MNEMONICS SYMBOL TAPE DESCRIPTION

NSTRIP

NSIZB(50,2) NTP10 See 2.5.3

LIM(50, 3)

CPM(400, 4) NTP3 Solution matrix for the
o AIC-type right hand sides

Data to Common

None
Data to Tapes ‘«;; , ‘_‘t
None g
Data in Argument List '
i MNEMONICS SYMBOL DESCRIPTION
: BR b
r :
B2 ) 8 See 2.5.20
: ACAP, A, S :
i REFARA 4
Nsv
NBV Total number of boxes on vertical
panels (fin) of T-tail cases - input
%
IMX ‘
¥
NYAW See 2.1.2
NPC

NDELT 6 f

FGAMMA(50) Array of dihedral angles for zll

strips of all lifting surfaces.




2.5.22 SUBRQUTINE GENF (NB@X, NT®T, MMD, NDELT, NST,
LIM, FL,_XCAP, X1, EV, SDELX,
B2,Y,727,X@C,NBV)

Functional Description

Subroutine GENF is used for modal type cases only. It reads f
the solutions for all modes from tape NTP3 and writes the pressures for :
all modes and all boxes along with the x, y, z coordinates of the boxes.

It also computes the sectional lift and moment coefficients for all strips
4 - 3 of all lifting surfaces as well as the total lift- and moment coefficients -
[- see Eqgs. (2.4-6)-(2. 4-12$Subroutine GENF also computes the generalized

forces for all pressure modes and deflection modes; see Eq. 2.4-5%

Data from Cards

R P ke s

None

Data from Common

Contents of the labeled common blocks /NTPS/, /XYZ/ and /B@DY/.

Data from Tapes

MNEMONICS SYMBOL TAPE DESCRIPTION
P(400) AC NTP3 Solution matrix for modal
P type data read in column

order. Dimension of matrix
is NBOXxNMD.

A i Al aiian ot et s o et st ok A R

P(400) ac 9 NTP7 Matrix of pressures for all

P body elements and modes read
in column order. Dimension
of matrix is NBExNMD. This
data is read for body cases only.

%

B(400) NTP10 Integration matrix for modal

type data read in column order.
Dimension of matrix is NTOTxNMD
where NTQT = NB@X + NBE.

Data to Common

None

*See Part I, Vol 1 87
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Data to Tapes

None
Data in Argument List
MNEMONICS SYMBOL DESCRIPTION
NDELT b Symmetry flag )
NB umber of bodies input
NSTRIP Number of strips f
NB@X Total number of boxes on all panels
NTQT n NB@®X + NBE, where NBE = total
number of body elements
NBV
T-tail input
NSV
NMD NM, m Ni mber of modes - input
L.IM(50, 3) See Sec. 2.5.3
ACAP, A, S
REFARA
FL, c, Zbr
REFCHD
B2, s, b/2
REFSPN
EV(400) 3
See Blank Common, Sec. 2.3.1
Y(400) y
Z 7 (400) z
SDE1.X(400) Ax
X17(50) x, }
e See Common /XXZ/, Sec. 2. 3.2
X@C(400) £/c )
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2.6 BLOCK DIAGRAM

The basic block diagram for the computer progrm H7WC is shown
on the next four pages. All logical steps in the ""main'' part of the program
are indicated, and the basic functions of all subroutines that are called
from "main' are outlined. A complete description of all subroutines -
including those that are not called directly from '""main,' and therefore
are not indicated in the block diagram — can be found in Sections 2.5, 1

through 2. 5, 22.
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Initialize
indices and

tapes

Read
HEADERcard

Read Mach
Number, etc.

Read KR
array

Call PART 1;
read geometry
input, generate

coordinates

Call GENB
generate [B],
matrix, save 1

on tape NTPI10

N
Read poly-
nomial type
data
I
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Set j = l,start
KR-loop

O s

1C!
.7/

Call GENW
generate (W], c
save it on tape
NTP3

TNO

Call GENQ
generate [BQ],
save it on tape

NTPLO
generate [WQ],
save it on tape, NTPW

Call PART 2
compute [D]
save it on tape

NTPI

write error

message

NO

_/> YES
KDO2 >
?

Call SSLECX
read [D] from
tape NTPI and
W] a1 from NTP’\
write D W] o
NT P4

Read [D] from
tape NTP1 and

' [WQ] from NTP3

write augmented
matrix on tape
NT P4

!

re ad
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:
:

e e s

e

AN e S DB T s

ideder il

R S e

—oahinN



Call QUAS

solve equations
save solutions on
tape NTP3, quasi-
inverse on LTAPE

Call SOLVIT
solve equations
save solutions
on tape NTP3

NTP3

Call FUTSOL
read inverse from
LTAPE, add new
solutions to tape

O R W T TR R TR

S T

Call GENF
write pressures,
compute liit- and

moment coefficients
and generalized forces

e

7 j+l
continue
R-loop
NQ
G )
T® END
B
92
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b WA

Call AIC
write AIC
supercolumns
on tape NTP9

Call AERQ
read AIC's(NTP9)
compute stability

aerivatives

Call FINAL
read elastic mode
solutions (NTP3)
compute rigid body
mode pressures

GO
TO®
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2.7 PROGRAM LISTING

The following pages (pp. 95 - 143 ) contain the complete listing of
program H7WC. The individual subroutines of the program (including the
""main'' part of it) are listed in the order of their description in Section
2.5,
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