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Section III

INPUT DATA PROCESSING AND GEOMETRY ANALYSIS

GENERAL DESCRIPTION

The input data processing and geometry calculation for wing, horizontal
tail, or vertical tail surfaces are performed by overlay (8, 0) subroutines.
Overlay (8, 0) is the first of eight wing and empennage module overlays to
be executed by the SWEEP master control program, @PLAY00. Overlay (8, 0) is
identified by program YLAYS.

Overlay (8, 0) consists of program (JLAY8 and 12 subroutines. The
subroutines and pertinent general information for each are presented in Table
19. Figure 56 shows the subroutine structure of overlay (8, 0). Tie logic
and computational flow is shown in Figure 57. Source deck listings and detail
flow diagrams for each of the 13 overlay (8, 0) routines can be found in the
appendix of this volume.

The input data processing function of overlay (8, 0) is performed first
by the subroutine CCNTL. The case input data set for the surface to be
analyzed is ordered into blank common array D. Pertinent design information
from three other sources, arrays XMISC, WD, and SPAL, are then processed into
appropriate D array locations. The transfer of data is governed by predeterminec
tests by subroutine CCNTL.

The second computational function of overlay (8, 0) is performed by
geometry subroutines executed under control of subroutine GEJMW. Geometry
information is computed to describe the surface characteristics in three
dimensions in terms of actual dimensions. Overlay (8, 0) geometry subroutines
create the general analysis control data which are used in the detail analysis
performed by the seven other module overlays.

OVERLAY (8, 0) INPUT DATA

Input data for overlay (8, 0) are stored in labeled common blocks MISC
and IPRINT and on mass storage file 1. The case variable data inputed through
input data decks WING, HARIZONTAL, and VERTICAL are stored in records 23, 26,
and 27 of mass storage file 1. The surface type to be evaluated by the modulec
is specified by program @LAY00 by code in location 2, array XMISC. Code value
1.0 denotes wing, 2.0 horizontal tail, and 3.0 vertical tail.

Mass storage file 1 also contains three other blocks of data used by
overlay (8, 0). Design information created during execution of the data
management and the flutter and temperature modules of SWEEP are stored in
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TABLE 19. EXTERNAL REFERENCES, OVERLAY (8,0) ROUTINES

Called External Inline File
Name Type By Reference Function Names
OLAYS Program ALAY00 CCNTL - TAPE24
UNIT
ABPXC Subroutine GEOMW DMAX - TAPE6
TBWDC
CAERY Subroutine DMAX - - -
GEOMC
GEOMW
CASE Subroutine CCNTL GEOMW ABS -
WRITMS
CCNTL Subroutine DLAYS CASE TAPE6
READMS -
DMAX SUBROUTINE AB@XC CAERY - TAPE6
GEAMW SQRT
TBWDC
GCpMP Subroutine PRTG ATAN - -
SQRT
GEDMC Subroutine GEQMW CAER® - TAPE6
GEOMW Subroutine CASE ABPXC - TAPE6
CAERD
Cos
DMAX
GEAMC
PRTG
READMS
SIN
SPRT
TBWDC
VSGEZM
WRITMS
PRTG Subrout inc GEDM» GCoMP - TAPE6
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TABLE 19. [EXTERNAL REFERENCES, OVERLAY {8,0) ROUTINES (CONCL)
Called External Inline File
Name Type By Reference Function Names
SWPXYP Subroutine VSGEM SQRT - -
TBWDC Subroutine GEAMW ABPXC ABS TAPE6
IMAX
SQRT
VSGEM Subroutine GEOMW ATAN ABS TAPE6
Cos
SIN
SQRT
SWPXYP
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records 21 and 38. These records are ordered into blank common arrays WD and
SPAL by subroutine CCNTL for processing into the module variable-data array D.

Design and analysis control information is also transmitted to overlay
(8, 0) through array XMISC, labeled common block MISC. Labeled common block
IPRINT contains array IP, which contains the code values specified in case
control card 1. The information on each colum of this card is stored in
corresponding IP array !>cations. IP array data are used by overlay (8, 0)
subroutines to determine if computed data are to output as printed data.
OVERIAY (8, 0) OUTPUT DATA

Output from overlay (8, 0) computations is transmitted ‘to the seven
other module overlays as blank common data and data blocks on mass storage
file 1. Overlay (8, 0) output includes the following:

1. Variable data for the surface to be analyzed, transmitted through
blank common, array D.

2. Integer constants contained in array ND, transmitted through blank
common,

3. Analysis control codes and case integer constants:
a. Variable LID, ND(54)
b. Variable NMATL, ND(59)
c. Variable NCASE, ND(60)
d. Variable NCSEC, ND(68)
e. Variable NPAGE, ND(85)
f. Variable WHVID, T(57)
4. Computed geometry and decign data:

a. Data in T array locations 1 to 200, transmitted through blank
common

b. Array TXY data, transmitted through blank common

c. Array TGJ data, transmitted through record 10, mass storage file 1
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d. Data in arrays YC and YIC, transmitted through blank common and
record 144, mass storage file 1

e. Array TFRDK data, transmitted through blank common
Printed output, printed under control of print codes, array IP,

Samples of pritned output can be found in Appendix A, Volume IX,
User's Manual.
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OVERLAY CORE MAPS

Storage and retrieval of computed data by overlay (8,0) subroutines are
made on the basis of data name references to core locations in blank common.
The major arrays into which blank common is divided (Table 3) are used as
the reference blank common blocks to which the primary storage arrays are
equivalenced. Tables 20 through 41 contain the pertinent information for
the arrays used in this overlay.

The overlay (8,0) storage arrays are as follows. Table numbers refer to
core maps found in this section.

® AFD, Table 28 * TR, Table 50

* DAF, Table 25 * TT (GE@MW), Table 45
* DLE, Table 22 * TT (TBWDC, AB@XC), Table 51
* DTC, Table 24 * TVS, Table 35

®* DTE, Table 23 ®* TXY, Table 30

® SPAL, Table 21 ® WD, Table 20

* T, Table 34 ® YC, Table 38

* TAF, Table 29 ® YLE, Table 32

* TD, Table 40 ® YIB, Table 31

* TFRDK, Table 37 ® YIC, Table 39

* TGJ, Table 36 ® YTE, Table 33

®

TS, Table 41

Core maps for labeled common arrays XMISC and IP can be found in Tables
5 and 6. Mass storage file 1 records used by overlay (8,0) routines are
identified in the subroutine descriptions. Table 7 contains pertinent infor-
mation for all mass storage file 1 records used.

Variable data for the problem case are initialized into the D array by
subroutine CCONTL. All information contained in this array remains as ini-
tialized by CCNTL during execution of all overlays of the wing and empennage
module. Table 8 contains definitions for all data locations of the D array.
References to array D by all routines in the wing and empennage module are
defined in Tables 11 and 12.

Definitions for data locations of arrays DC and ND can be found in Tables

9 and 10. Subroutine reference information for these arrays are listed in
Tables 13 and 14. .
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TABLE 20. WD ARRAY, WING AND EMPENNAGE VARIABLE DATA,
MASS STORAGE FILE 1, RECORD 21 '

General information for array WD:
Blank common reference location = T(1)
Array size = 200 cells
Array contains the wing and empennage design data to be processed into
the wing and empennage variable data D array by subroutine CONTL.
Array data are stored on record 21, mass storage file 1, created by
subroutine DCONTL, overlay (2,0).

]

Array

Location Description
1 Not used
2 Maximum design weight, 1b
3 Basic flight design weight, 1b
4 Maximum positive maneuver load factor, subsonic, at BFIW
5 Maxirum negative maneuver load factor at BFIDW
6

Maximum dynamic pressure, lb/ft?

Locations 7-110 contain wing design data.

13
14

15
16
17
18
19
20

21
22
23
24

(X/C)gp» equivalent chord element line, structural reference line

(X/C) A , reference chord element line, planform sweep angle

Wing weight per side, fraction of BFIW

Y-coordinate of pivot

X distance of pivot from leading edge :

A fud? movable panel forward sweep position for pivot analysis,
degrees

A aft, movable panel aft sweep position for pivot analysis,
degrees

Wing apex station, location reference station for wing relative to
fuselage, fuselage station

S, planform area, sq ft

AR, planform aspect ratio

A , planform sweep, degrees

A, planform taper ratio

b1, body width, distance between shear-tie locations

Fuel system weight factor, ratio of fuel system plus trapped fuel
to total wing fuel

Weight of surface controls in exposed wing panel, 1b/side

Weight of miscellaneous items in exposed wing panel, 1b/side

Number of sweep positions for pivot analysis, set to 1.0

Code word for Torque-box geometry, same as D(864), set to 2.0
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TABLE 20. WD ARRAY, WING AND EMPENNAGE VARIABLE DATA,
MASS STORAGE FILE 1, RECORD 21 (CONT)

Array
Location Description
25-35 | Analyses control stations, Yj.jj, buttock plane values, root to tip

Locations 36-47 contain wing fuel cell data.

36 Wing fuel tank 1 capacity, 1b/side
37 Fuel in wing tank 1 at BFDW, 1lb/side
38 X-CG fuel, wing tank 1, in.
39 Y-station wing fuel tank 1, inboard rib, buttock plane value
40 Y-station wing fuel tank 1, outboard rib, buttock plane value
41 Wing fuel tank 2 capacity, lb/side
42 Fuel in wing tank 2 at BFDW, 1lb/side
43 X-CG fuel, wing tank 2, in.
44 Y-station wing fuel tank 2, inboard rib, buttock plane value
45 Y-station wing fuel tank 2, outboard rib, buttock plane value
Locations 46-101 contain data for corcentrated mass items on the wing,
7 masses, 8 items per mass.
Location 46-53, inboard nacelle, to be located as wing mass No. 5
Location 54-61, outboard nacelle, to be located as wing mass No. 6
Location 62-69, wing mounted landing gear, to be located as wing
mass No. 7
e location 70-77, inboard store, to be located as wing mass No. 1
e Location 78-85, outboard store, to be located as wing mass No. 2
e Location 86-93, inboard pylon, to be located as wing mass No. 3
e Location 94-101, outboard pylon, to be located as wing mass No. 4
46 Inboard nacelle package weight, lb/side
47 Y-station inboard nacelle package, buttock plane station value
48 X-CG inboard nacelle package, fuselage station value
49 Vertical distance from inboard nacelle package Z-CG to wing
reference plane, in.
50 Inertia data code word for inboard nacelle package, set to 1.0
51 Pitch inertia inboard nacelle package, 1lb-in.2/side
52 Not used (saved for roll inertia)
53 Yaw inertia inboard nacelle package, 1b-in.2/side
54 Outboard nacelle package weight, 1b/side
55 Y-station outboard nacelle package, buttock plane station vaiue
56 X-CG outboard nacelle package, fuselage station value
57 Vertical distance from outboard nacelle package to wing ref:rence

plane, in.
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TABLE 20. WD ARRAY, WING AND EMPENNAGE VARIABLE DATA,
MASS STORAGE FILE 1, RECORD 21 (CONT)

Array
Location Description
58 Inertia data type code word for outboard nacelle package, set to
1.0
59 Pitch inertia outboard nacelle package, 1b-in.%/side
60 Not used (saved for roll inertia)
61 Yaw inertia outboard nacelle package, 1b-in. /side
62 Main landing gear weight, 1lb/side
63 Y-station main landing gear, buttock plane station value
64 X-CG main landing gear, fuselage station value
65-69 | Not used
70 Wing inboard payload weight, 1b/side
71 Y-station inboard payload, buttock station value
72 X-CG inboard payload, fuselage station value .
73-77 Not used
78 Wing outboard payload weight, 1b/side
79 Y-station outboard payload, buttock planc station value
80 X-'.G outboard payload, fuselage station value
81-85 Not used
86 Wing inboard pylons weight, 1b/side
87 Y-station inboard pylons, buttock station value
88 X-CG inboard pylons, fuselage station value
89-93 | Not used
9% Wing outboard pylons weight, 1b/side
95 Y-station outboard pylons, buttock plane value
96 X-CG outboard pylons, fuselage station value
97-101 Not used
102 | Wing fuel demsity, 1b/in.3
103 Fuel weight at MDW per vehicle, 1b
104 Fuel expended from MIW to BFIW, 1b
105 Payload and ammmnition expended from MDW to BFIW, 1b
106 Maximun positive maneuver load factor, limit load value
107-110 | Not used

Locations 111-113 contain horizontal tail design data.

111
112
113
114

115

(X/C)gA» equivalent chord, element line, structural reference line

(X/C) A, reference chord element line, planform sweep angle

Horizontal tail weight per side, fraction of BFDW

Horizo.tal tail apex station, location reference station for
horizontal tail relative to fuselage, fuselage station

S, planform area, sq ft
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TABLE 20. WD ARRAY, WING AND EMPENNAGE VARIABLE DATA,
MASS STORAGE FILE 1, RECORD 21 (CONT)

Array
Location Description

116 AR, planform aspect ratio

117 A , planform sweep, degrees

118 A, planfoim taper ratio

119 by, body width, distance between shear tie locations

120 Weight of surface controls in horizontal tail, 1lb/side

121 Not used (saved for weight of miscellaneous items in horizontal

tail)

122 Code word for torque-box geometry, same as D(864), set to 2.0

123-133 | Analysis control stations, Y;_1;, buttock station values, root to

tip

Locations 134-158 contain vertical tail design data.

134
135
136
137

138
139
140
141
142
143
144
145
146-156

157

158

(X/C)gA, equivalent chord element line, structural reference line
(X/C) A, reference chord element line, planform sweep angle
Vertical tail weight per panel, fraction of BFIW
Vertical tail apex station, location reference station for vertical
tail relative to fuselage, fuselage station
S, planform area for two panels, sq ft
AR, planform aspect ratio for two panels
A , planform sweep, degrees
\, planform taper ratio
b;, body width at fuselage - vertical tail interface, set to 0.0
Weight of surface controls in vertical tail, 1lb/panel
Not used (saved for weight of miscellaneous items in vertical tail)
Code word for torque-box geometry, same as D(864), set to 2.0
Analysis control stations, Yj_.37, Z-distance from root chord
station
Code words for vertical tail type:
0.0 = conventional
1.0 = T-tail, tip-mounted horizontal tail configuration
Total number of vertical tail panels

Locations 159-170 contain wing and empennage design data.

159
160
161
162
163

Wing dihedral angle, degrees

Wing reference plane station at centerline, water plane station
Wing thickness ratio at root chord

Wing thickness ratio taper

Horizontal tail dihedral angle, degrees

428




TABLE 20. WD ARRAY. WING AND EMPENNAGE VARIABLE DATA,
MASS STORAGE FILE 1, RECORD 21 (CONCL)

Array
Location Description

164 | Horizontal tail reference plane station at centerline, water plane
station

165 Horizontal tail thickness ratio at root chord

166 | Horizontal tail thickness ratio taper

167 | Vertical tail dihedral angle, degrees

168 | Vertical tail Z-station at root chord

169 | Vertical tail thickness ratio at root chord

170 | Vertical tail thickness ratio taper
171-200 | Not used
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TABLE 21. SPAL ARRAY, WING AND EMPENNAGE FLUTTER ANALYSIS UATA,
MASS STORAGE FT'E 1, RECORD 38

General information for array SPAL:

Blank common reference location = T(1001)

Array size = 50 cells

Array contains wing and empennage flutter analysis data to be proc-
essed into wing and empennage variable data D array by subroutine
CCNTL. Array data are stored on record 38, mass storage file 1,
created by subroutine DWHVQQ, overlay (2,0); subroutine WHVQQ,
overlay (3,0); and subroutine WJDATA, overlay (17,0).

All array locations are referenced as T(xxxx) locations in sub-
routine CCNTL. T array locations identified by an asterisk (*)
are array items used by CCNIL.

Array | T Array
Location | Location Description

Locations 1-16 contain design data for T-tail vertical tail flutter require-
ment analysis. Horizontal tail mass properties values in locations 1-7
may be revised by wing and empennage module with calculated data. Data
management module, overlay (2,0), provides initial values from estimated
data. These values are replaced with calculated horizontal tail data by
subroutine WADATA, overlay (17,0), at the conclusion of any horizontal
tail analy51s This option is executed when a code value of 1.0 is
specified in variable data location D(204) for horizontal tail analys1s,
and included in input data deck HORIZ@NTAL.

1 1001 WHT, weight of exposed horizontal tail structure and
contents, initial value 1lb/side, replaced with total
weight per air vehicle

2 1002 Yyr, Y-coordinate of one exposed horizontal tail panel,
compatible with weight in location 1, buttock plane
station

3 1003 | Xyr, X-coordinate of exposed horizontal tail and
contents weight in location 1, fuselage station

4 1004 | Zjr, Z-coordinate, reference location for horizontal

tail mass, initially estimated Zcg, changed to
Z-coordinate of horizontal tail reference plane at
centerline by WPDATA

S *1005 Iyyir, pitch inertia of total exposed horizontal tail
mass at total mass centroid, 1b-in.Z/air vehicle
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TABLE 21. SPAL ARRAY, WING AND EMPENNAGE FLUTTER ANALYSIS DATA,
MASS STORAGE FILE 1, RECORD 38 (CONT)
Array |T Array
Location | Location Description
6 #1006 | Ixxyr, roll inertia of total exposed horizontal tail
mass at total mass centroid, 1b-in.2/air vehicle
7 *1007 I7z4r» Yaw inertia of total horizontal tail mass at
mass centroid, 1b-in. /a1r vehicle
8 1008 MrT, mach number at critical flutter design point for
T-tail vertical tail flutter analysis
9 *1009 | Qrr, effective dynamic pressure at critical flutter
design point for T-tail vertical tail flutter
analysis, psf

10 *1010 | Gyr, at temperature material shear modulus for T-tail
vertical tail flutter analysis at critical flutter
design point
11 #1011 Composite factor for T-tail vertical tail flutter
requirement, product of specified factor K times
derived factor CrT.
K = input flutter requirement calibration factor
CtT = empirical coefficient for T-tail vertical
tail flutter requirement equation, £ (M, horizontal
tail dihedral)

12 %1012 Horizontal tail dihedral, degrees
13 1013 Not used

14 1014 Not used

15 1015 Not used

16 1016 Flutter speed margin

Locations 17-34 contain altitudes and mach numbers defining M;, speed pro-
file with nine points for analysis of fixed wing configurations or wings

in aft position for variable sweep designs.
1
17 1017 Altitude for point 1 on M, diagram (fixed or aft), ft
18 1018 Altitude, point 2
19 1019 Altitude, point 3
20 1020 Altitude, point 4
21 1021 Altitude, point 5
22 1022 Altitude, point 6
23 1023 Altitude, point 7
24 1024 Altitude, point 8
25 1025 Altitude, point 9
26 1026 Mach number for point 1 on My, diagram (fixed or aft), M
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TABLE 21. SPAL ARRAY, WING AND EMPENNAGE FLUTTER ANALYSIS DATA,

MASS STORAGE FILE 1, RECORD 38 (CONT)

Array |T Array
Location | Location Description
27 1027 Mach number, point 2
28 1028 | Mach number, point 3
29 1029 | Mach number, point 4
30 1050 | Mach number, point 5
31 1031 | Mach number, point 6
32 1032 | Mach number, point 7
33 1033 Mach number, point 8
34 1034 Mach number, point 9

Location 35-40 contain altitudes and mach numbers defining three points on
M|, speed profile, wings forward, for analysis of variable sweep

configurations.
35 1035 Altitude for point 1 on ML, diagram (fwd), ft
36 1036 | Altitude, point 2
37 1037 | Altitude, point 3
38 1038 Mach number for point 1 on M, diagram (fwd), M
39 1039 | Mach number, pcint 2
40 1040 | Mach number, point 3

Locations 41-50 contain design data for wing and empennage flutter require-
ment analysis.

41

42

43

44

1041

1042

%1043

*1044

Altitude at critical flutter design point for wing
flutter analysis, variable sweep configurations,
forward wing sweep position, ft

Mach number at critical flutter design point for wing
flutter analysis, variable sweep configurations,
forward wing sweep position.

Design temperature at critical flutter design point
for wing flutter analysis, variable sweep configura-
tions, forwerd wing sweep position, °F

Effective dynamic pressure (corrected for compress-
ibility effects) at critical flutter design point
for wing flutter analysis, variable sweep configura-
tions, forward wing sweep position, psf
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TABLE 21.

SPAL ARRAY, WING AND EMPENNAGE FLUTTER ANALYSIS DATA,

MASS STORAGE FILE 1, RECORD 38 (CONCL)

Array | T Array
Location | Location Description

45 %1045 | At temperature material shear modulus for wing flutter
analysis at critical flutter design point, variable
sweep configurations, forward wing sweep position,
ps1 :

46 *1046 Design temperature at critical wing flutter design
point, fixed wing configurations or aft wing sweep
position for variable sweep configurations, °F

47 *1047 Design temperature at critical horizontal tail flutter
design point, °F

48 %1048 Design temparature at critical vertical tail flutter
design point. °F

49 *1049 Design temperature at critical T-tail vertical tail
flutter design point, °F

50 1050 Not used
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VARIABLE DATA SUBARRAYS DLE, DTE, AND DIC

Optimal variable data sets used to define nonlinear planform and cross-
section tapers are located in D array locations 1985 through 2052.

o The leading edge data set is assigned sub-array name DLE, locations
D(1985) through D(2007), Table 22.

e The trailing edge data set is assigned subarray name DTE, locations
D(2008) through D(2030), Table 23.

e Airfoil thickness ratios are specified in D(2031) through D(2052),
subarray name DTC, Table 24.

These data sets are processed by subroutine GEZMC to create the
required numerical information in arrays YC and YIC. True locations of the
leading and trailing edges are defined with 11 control points in temms of
either actual Y- and X-cocrdinates, position relative to the theoretical
trapezoidal planform, or combinations of both. The DLE and DIE data sets con-
sist of 23 data items each, 11 spanwise and chordwise points plus a code word
to identify the type of input chordwise data. Spanwise control stations can
be specified in temms of either actual Y-coordinate values (input value
greater than 1.0) or as fractions of the semispan (input values of 1.0 or less).
Chordwise locations can be specified in terms of

1. +AX from the planform trspezoidal leading or trailing edge element
line at the control station (code value = 0.0).

2. Fuselage stations (code value = 1.0).

3. #X/C, fraction of local chord from the leading or trailing edge ele-
ment line at the control station (code value = 2.0).

Thickness ratios are specified in similar manner; the DIC array consisting
of spanwise control station data and local thickness ratios. Maximum airfoil
depths are calculated as the product of the thickness ratio times the true
local chord.

DLE, DTE, and DIC array data are always processed; zero to 11 control
points data may be specified. In the zero condition, linear leading or trail-
ing edges, array items 1, 2, and 13, must be specified as 0.0. The control
code value, array item 12, must be specified as either 0.0 or 2.0. The first
0.0 value encountered for items 2-11 will terminate processing of array
information and an addition point created, semispan station with 0.0 offset
from the trapezoidal planform. If 11 control points are specified, the semi-
span station will be created as point 12, thus point 11 should always be
specified inboard of the tip station.
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Item 12 of the DIC array (t/c) serves as the processing control code.
A zero value indicates no processing. Any value specified will be located at
the centerline station. Processing procedure for items 2-11 and 13-22 are
similar to that for the DLE and DTC arrays.
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TABLE 22. DLE ARRAY, VARIABLE DATA' SUBARRAY FOR NONLINEAR LEADING EDGES

General information for array DLE:
Blank common reference location = D(1985)
Array size = 23 cells
Array used by subroutine GEAMC to create YC array data

D Array
Array Ref
Location | Location Description

1 1985 Yl, specify 0.0 for Y-coordinate of point 1 at
centerline.

2 1986 Y7, Y-coordinate of control point 2, specify as frac-
tion of semispan or buttock plane station. Must be
0.0 if linear variation, root to tip is desired.

3 1987 Yz, Y-coordinate of control point 3. Specify 0.0 if
only points 1 and 2 are to be used.

4 1988 Y4, Y-coordinate of control point 4, Specify 0.0 if
only points 1-3 are to be used.

5 1389 Y5, Y-coordinate of control point 5. Specify 0.0 if
only points 1-4 are to be used.

6 1990 Y¢» Y-coordinate of control point 6. Specify 0.0 if
only points 1-5 are to be used.

7 1991 Y7, Y-ccordinate of control point 7. Specify 0.0 if
only points 1-6 are to be used.

8 1992 Yg, Y-coordinate of control point 8. Specify 0.0 if
only points 1-7 are to be used.

9 1993 Yg, Y-coordinate of control point 9. Specify 0.0 if
only points 1-8 are to be used.

10 1994 Yj0, Y-coordinate of control point 10. Specify 0.0 if
only points 1-9 are to be used.

11 1995 Y11, Y-coordinate of control point 11. Specify 0.0 if
only pointc 1-10 are to be used. If used, locate
Y11 inboard of tip station.

12 1996 Code word, chordwise data in locations 13-23:
0.0 = +AX from leading edge element line
1.0 = fuselage station
2.0 = distance from leading edge element line

expressed as fraction of local chord, X/C.

13 1997 X;, reference value for X-coordinate of leading at Yj.
Must be 0.0 if leading edge element line is to be
used.

14 1998 X,, reference value for X-coordinate of point 2.

15 1999 X3, reference value for X-coordinate of point 3.

436




TABLE 22. DLE ARRAY, VARIABLE DATA SUBARRAY FOR NONLINEAR LEADING EDGES (CONCL)
D Array
Array Ref .

Location | Location Description
16 2000 X4, reference value for X-coordinate of point 4.
17 2001 X5, reference value for X-coordinate of point 5.
18 2002 Xg, reference value for X-coordinate of point 6.
19 2003 X7, reference value for X-coordinate of point 7.
20 2004 Xg, reference value for X-coordinate of point 8.
21 2005 Xg, reference value for X-coordinate of point 9.
22 2006 | X;o, reference value for X-coordinate of point 10.
23 2007 X11» reference value for X-coordinate of point 11.
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TABLE 23. DTE ARRAY, VARIABLE DATA SUBARRAY FOR NONLINEAR TRAILING EDGES

General information for array DIE:

Blank common reference location = D(2008)

Array size - 23 cells

Array used by subroutine GE@MC to create YC array data

D Array
Array Ref
Location | Location Description

1 2008 Y1, specify 0.0 for Y-coordinate of point 1 at
centerline, '

2 2009 Y, Y-coordinate of control point 2, specify as fraction
of semispan or buttock plane station. Must be 0.0 if
linear variation, root to tip is desired.

| 3 2010 Y3, Y-coordinate of control point 3. Specify 0.0 if
only points 1 and 2 are to be used.

4 2011 Y4, Y-coordinate of control point 4. Specify 0.0 if
only points 1-3 are to be used.

S 2012 Ys, Y-coordinate of control point 5. Specify 0.0 if
only points 1-4 are to be used.

6 2013 Y¢, Y-coordinate of control point 6. Specify 0.0 if
only points 1-5 are to be used.

7 2014 Y7, Y-coordinate of control point 7, Specify 0.0 if
only points 1-6 are to be used.

8 2015 Yg, Y-coordinate of control point 8. Specify 0.0 if
only points 1-7 are to be used.

9 2016 Yg, Y-coordinate of control point 9. Specify 0.0 if
only points 1-8 are to be used.

10 2017 Y10, Y-coordinate of control point 10. Specify 0.0 if
‘ only points 1-9 are to be used.
11 2018 Y11, Y-coordinate of control point 11. Specify 0.0 if
' only points 1-10 are to be used. If used, locate
Y1) inboard of tip station.
12 2019 Code word, chordwise data in locations 13-23:
‘ 0.0 = + X from leading edge element line
1.0 = fuselage station
. 2.0 = distance from trailing edge element line
expressed as fraction of local chord, X/C.
13 2020 X;, reference value for X-coordinate of trailing edge at
Y1l. Must be 0.0 if trailing edge element line is to
_ be used.
14 2021 X, reference value for X-coordinate of point 2.
15 2022 X3, reference value for X-coordinate of point 3.
16 2023 X4, reference value for X-coordinate of point 4,
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TABLE 23. DTE ARRAY, VARIABLE DATA SUBARRAY FOR NONLINEAR TRAILING EDGES (CONCL)
D Array
Array Ref

Location | Location Description
17 2024 Xy, reference value for X-coordinate of point 5.
18 2025 . Xg» reference value for X-coordinate of point 6.
19 2026 X7, reference value for X-coordinate of point 7.
20 2027 Xg, reference value for X-coordinate of point 8.
21 2028 Xg, reference value for X-coordinate of point 9.
22 2029 Xj0, reference value for X-coordinate of point 10.
23 2030 Xj1, reference value for X-coordinate of point 11.

oS P i e
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TABLE 24. DTC ARRAY, VARIABLE DATA SUBARRAY FOR NONLINEAR THICKNESS RATIOS

General information for array DIC:
Blank common reference location = D(2031)
Array size = 22 cells
Array used by subroutine GEPMC to create YTC array data
D Array
Array Ref
Location | Location Description
1 2031 Y1, specify 0.0 for Y-coordinate of point 1 at
centerline.
2 2032 Y,, Y-coordinate of control point 2, specify as frac-
tion of semispan or buttock plane station. Must be
, 0.0 if linear variation, root to tip is desired.
3 2033 Y3, Y-coordinate of control point 3. Specify 0.0 if
only points 1 and 2 are to be used.
| 4 2034 Y4, Y-coordinate of control point 4. Specify 0.0 if
only points 1-3 are to be used.
|

only points 1-4 are to be used.
2036 Y6, Y-coordinate of control point 6. Specify 0.0 if
| only points 1-5 are to be used.
7 | 2037 Y7, Y-coordinate of control point 7. Specify 0.0 if
only points 1-6 are to be used.

I
' 5 | 2035 Ys, Y-coordinate of control point 5. Specify 0.0 if
|

8 | 2038 Yg, Y-coordinate of control point 8. Specify 0.0 if
’ only points 1-7 are to be used.
9 I 2039 Yg, Y-coordinate of control point 9. Specify 0.0 if
, only points 1-8 are to be used.
10 2040 Y10, Y-coordinate of control point 10. Specify 0.0 if
! only points 1-9 are to be used.
, 11 2041 Y11, Y-coordinate of control point 11. Specify 0.0 if
only points 1-10 are to be used. If used, locate
Yy, inboard of tip station.
| 12 2042 (t/c}l, thickness ratio at Y1, (maximum airfoil depth)/
(true aerodynamic chord at Yy). Specify 0.0 if
thickness ratio data in D(24§), D(245), D(141), and
D(142) are to be used for cross-section analysis. If
0.0, data set is not processed.
13 2043 (t/c),, thickness ratio at Y;.
14 2044 (t/c)3, thickness ratio at Ys.
15 2045 (t/c)4, thickness ratio at Y4.
16 2046 (t/c)g, thickness ratio at Ys.
17 2047 (t/c)g, thickness ratio at Yg.
18 2048 (t/c)7, thickness ratio at Y7.
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TABLE 24, DTC ARRAY, VARIABLE DATA SUBARRAY FOR NONLINEAR THICKNESS RATIOS (OONCL

D Array
Array Ref
Location | Location . Description
19 2049 (t/c)g, thickness ratio at Yg.
20 2050 (t/c)g, thickness ratio at Yg.
21 2051 (t/c)19, thickness ratio at Y;g.
22 2052 (t/c)u, thickness ratio at Yj;.
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TABLE 25. DAF ARRAY, AIRFOIL CROSS-SECTION DATA

General information for array DAF:

Blank common reference location = T(1401)

Array size = 500 cells

Array contains SWEEP permanent data bank airfoil cross-section data,
record 36, mass storage file 1. This array is initialized by
GE@MW. Array data are processed by GEQMC into array TAF based on
input data specifications in locations D(143-152).

Array values can be changed only through revision of the SWEEP perma-
nent data bank deck.

Locations 1-99 contain airfoil equation constants, used under a code
value of 1.0 through 8.0 is specified for airfoil type code word
in location D(143).

Locations 100-500 are used to specify numerical airfoil depths in
table format to be used when a code value of 9.0 is specified in
D(143) and appropriate control information is included in
locations D(145-152).

Refer to Table 26 for equation constants and Table 27 for airfoil
ordinate data.

Airfoil
Array Data Bank Code Airfoil Code
Location Value D(143) D(147-152) Description
1 0.0 1.0 N/A NACA 6300 type, depth coeffi-
cient A
2 -9.34463232 1.0 N/A NACA 6300 type, depth coeffi-
cient B
3 27.17720836 1.0 N/A NACA 6300 type, depth coeffi-
cient C
4 -21.38163376 1.0 N/A NACA 6300 type, depth coeffi-
cient D
5 -1.38982828 1.0 N/A NACA 6300 type, depth coeffi-
cient E
6 4.93888600 1.0 N/A NACA 6300 type, depth coeffi-
cient F
7 0.0 1.0 N/A Not used
8 0.0 1.0 N/A Not used
9 0.0 1.0 N/A Not used
10 0.0 1.0 N/A Not used
11 0.0 1.0 N/A Not used
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TABLE 25.

DAF ARRAY, AIRFOIL CROSS-SECTION DATA (CONT)

Airfoil
Array Data Bank Code | Airfoil Code
Location Value D(143) D(147-152) Description

12 0.0 1.0 N/A Not used

13 0.0 1.0 N/A Not used

14 0.0 2.0 N/A NACA 6400 type, depth
coefficient A

15 -13.07250548 2.0 N/A NACA 6400 type, depth
coefficient B

16 40.14816048 2.0 N/A NACA 6400 type, depth
coefficient C

17 -37.6663926 2.0 N/A NACA 6400 type, depth
coefficient D

18 7.17832560 2.0 N/A NACA 6400 type, depth
coefficient E

19 3.41241196 2.0 N/A NACA 6400 type, depth
coefficient F

2 0.0 2.0 N/A Not used

21 0.0 2.0 N/A Not used

22 0.0 2.0 N/A Not used

23 0.0 2.0 N/A Not used

24 0.0 2.0 N/A Not used

25 0.0 2.0 N/A Not used

26 0.0 2.0 N/A Not used

27 0.0 3.0 N/A NACA 6500 type, depth
coefficient A

28 -15.74362648 3.0 N/A NACA 6500 type, depth
coefficient B

29 51.05901844 3.0 N/A NACA 6500 type, depth
coefficient C

30 -53.25840044 3.0 N/A NACA 6500 type, depth
coefficient D

31 16.31425148 3.0 N/A NACA 6500 type, depth
coefficient E

32 1.62875700 3.0 N/A NACA 6500 type, depth
coefficient F

33 0.0 3.0 N/A Not used
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TABLE 25.

DAF ARRAY, AIRROIL CROSS-SECTION DATA (CONT)

Airfoil
Array Data Bank Code |Airfoil Code
Location Value D(143) D(149-152) Description

34 0.0 3.0 N/A Not used

35 0.0 3.0 N/A Not used

36 0.0 3.0 N/A Not used

37 0.0 3.0 N/A Not used

38 0.0 3.0 N/A Not used

39 0.0 3.0 N/A Not used

40 -29.9051344 4.0 N/A NACA 6600 type, depth
coefficient A

41 92.8413041 4.0 N/A NACA 6600 type, depth
coefficient B

42 -95.9672048 4.0 N/A NACA 6600 type, depth
coefficiert C

43 36.4076344 4.0 N/A NACA 6600 type, depth
coefficient D

44 -6.7531934 4.0 N/A NACA 6600 type, depth
coefficient E

45 3.37659920 4.0 N/A NACA 6600 type, depth
coefficient F

46 0.0 4.0 N/A Not used

47 0.0 4.0 N/A Not used

48 0.0 4.0 N/A Not used

49 0.0 4,0 N/A Not used

50 0.0 4,0 N/A Not used

51 0.0 4.0 N/A Not used

52 0.0 4.0 N/A Not used

53 0.0 5.0 N/A Wedge typz, depth coeffi-
cient A

54 0.0 5.0 N/A Wedge type, depth coeffi-
cient B

55 0.0 5.0 N/A Wedyze type, depth coeffi-
cient C
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TABLE 25. DAF ARRAY, ATRROIL CROSS-SECTION DATA (CONT)

Airfoil
Array Data Bank Code |Airfoil Code
Location Value D(143) D(147-152) Description
56 0.0 5.0 N/A Wedge type, depth coeffi-
cient D
57 1.0 5.0 N/A Wedge type, depth coeffi-
cient E
58 0.0 5.0 N/A Wedge type, depth coeffi-
cient F
59 0.0 5.0 N/A Not used
60 0.0 5.0 N/A Not used
61 0.0 5.0 N/A Not used
62 0.0 5.0 N/A Not used
63 0.0 5.0 N/A Not used
64 0.0 5.0 N/A Not used
65 0.0 5.0 N/A Not used
66 0.0 6.0 N/A Arc type, depth coeffi-
cient A
67 0.0 6.0 N/A Arc type, depth coeffi-
cient B
68 16.0 6.0 N/A Arc type, depth coeffi-
cient C
69 -32.0 6.0 N/A Arc type, depth coeffi-
cient D
70 16.0 6.0 N/A Arc type, depth coeffi-
cient E
71 0.0 6.0 N/A Arc type, depth coeffi-
cient F
72 0.0 6.0 N/A Not used
73 0.0 6.0 N/A Not used
74 0.0 6.0 N/A Not used
75 0.0 6.0 N/A Not used
76 0.0 6.0 N/A Not used
77 0.0 6.0 N/A Not used
78 0.0 6.0 N/A Not used
79-100 0.0 7.0,8.0 N/A Not used. Locations 79-91 may
be used for airfoil 7 if
data is created.
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TABLE 25.

DAF ARRAY, AIRFOIL CROSS-SECTION DATA (CONT)

Array
Location

Data Bank
Value

Airfoil
Code
D(143)

Airfoil Code
D(147-152)

Description

Locations 100 to 499 are divided into eight 50-cell blocks for airfoil
depth table data.
values, points at which depth data for different airfoils are specified in

blocks 2-7.

Block 1, locations 100-149, contain the airfoil X/C

(Block 8 is currently not used.) X/C and depths must be com-

patible; 3 to 48 points may be specified in items 2-49 of each block.
The number of X/C points are specified in item 1, block 1 (location 100).
Item 1 of blocks 2-7 may be used by the user as a numerical identifica-

tion code for the airfoil.

Item 50 of blocks 2-7 is used to specify the

normalizing factor for each airfoil - the ordinate value of the maximum

airfoil depth.

Individual airfoil depths may be specified in terms of

actual mold line depth values or fractions of the maximum depth. The
SWEEP permanent data bank contains no data in locations 100-500,

100

101-148

149

150

151-198

199

200

201-248

249

250

251-298

299
300

0.0

0.0

9.0

9‘0

O WO

N/A

N/A

Number of X/C points in depth
table

X/C values, fraction of
chord leading edge to
trailing edge.

Not used

User code number airfoil
No. 1

Depth values for airfoil
No. 1 at X/C points speci-
fied in 101-148.

Maximum depth, airfoil No. 1

User code number, airfoil
No. 2

Depth values for airfoil
No. 2 at X/C points speci-
fied in 101-148

Maximum depth, airfoil No. 2

User code number, airfoil
No. 3

Depth values for airfoil
No. 3 at X/C points speci-
fied in 101-148

Maximum depth, airfoil No. 3

User code number, airfoil
No. 4
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TABLE 25. DAF ARRAY, AIRFOIL CROSS-SECTION DATA (OONCL)
Airfoil
Array Data Bank Code | Airfoil Code
Location Value D(143) D(147-152) Description
301-348 0.0 9.0 4.0 Depth values for airfoil
No. 4 at X/C points speci-
fied in 101-148
349 0.0 9.0 4.0 Maximum depth, airfoil No. 4
350 0.0 9.0 5.0 User code number, airfoil
No. §
351-398 0.0 9.0 5.0 Depth values for airfoil
No. 5 at X/C points speci-
fied in 101-148
399 0.0 9.0 5.0 Maximum depth, airfoil No. 5
400 0.0 9.0 6.0 User code number, airfoil
No. 6
401-448 0.0 9.0 6.0 Depth values for airfoil
No. 6 at X/C points speci-
fied in 101-148
449 0.0 9.0 6.0 Maximmm depth, airfoil No. 6
450-500 0.0 9.0 7.0 Not used. Airfoil 7 may be

added, but require
revision in subroutine

GEMC.
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TABLE 28. AFD ARRAY

General information for array AFD:
Blank common reference location = T(411)
Array sign = 6 cells
Array data set up by subroutine GEfMW from data in array DAF based on
airfoil-type code value in input data location D(143). Array data
used by subroutine DMAX only if the code value in D(143) is 1.0-8.0.

Array
Location Description
1 Cocfficient A for airfoil depth equation
2 Coefficient B for airfoil depth equation
3 Coefficient C for airfoil depth equation
4 Coefficient D for airfoil depth equation
5 Coefficient E for airfoil depth equation
6 Coefficient F for airfoil depth equation
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TABLE 29. TAF ARRAY, AIRROIL DEPTH DATA

General information for array TAF:
Blank common reference location = T431)
Array size = 350 cells
Array data created by subroutine GEAMC for use by subroutine DMAX
only if ccde value of 9.0 is specified in input data location D(143).

Array
Location

Description

1

2

10
11

12

0.0, inboard airfoil control station. Reference airfoil depth
data in location 51-98, same as values in 101-148.

Y., airfcil control station 1. Reference airfoil depth data in
locations 101-148. Station value as specified in input data
location D(145). If 0.0, station value is set to 2.0. Airfoil
code for this station is specified in input data location D(149).

Y,, airfoil control station 2. Reference airfoil depth data in
locations 151-198. Station value as specified in input data
location D(146), airfoil code in D(150). If D(146) is 0.0,
station value is set to b/2 and the airfoil depth data in
location 101-148 is moved to 151-198.

Y, airfoil control station 3. Reference airfoil depth data in

locations 201-248. Station value as specified in input data
location D(147), airfoil code in D(151). If D(147) is 0.0,
station value is set to b/2, and airfoil depth data in loca-
tions 151-198 is moved to 201-248,

Y, airfoil control station 4. Reference airfoil depth data in

| “locations 251-298. Station value as specified in input data
location D(148), airfoil code in D(152). If D(148) is 0.0,

| station value is set to b/2, and airfoil depth data in loca-

! tions 201-248 is moved to 251-298.

'b/2, outboard airfoil control station if data is specified in

| input data locations D(145-148). Reference airfoil depth data
in locations 301-348, same as values in 251-298.

aY;, distance between inboard airfoil control station and
station 1

aY,, distance between airfoil control stations 1 and 2

AY3, distance between airfoil control stations 2 and 3

AY,, distance between airfoil control stations 3 and ¢

AYg, distance between airfoil control station 4 and the outboard
station

Maximum airfoil depth for cach data set, GE@MC
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TABLE 29. TAF ARRAY, AIRFOIL DEPTH DATA (CONT)

Array
Location

Description

Locations 12-23 used to save intermediate calcuiation data by IMAX during
linear interpolation for local depths.

12
13
14
15
16
17
18
19
20
21
22
23
24-50
51-98

99-100
101-148

149-150
151-198

X/C distance from local depth analysis point to forward X/C point
of the two points in X/C table that bracket analysis point.

Y-distance between analysis point and airfoil control station
immediately inboard.

A X/C, X/C distance between the two adjacent X/C points that bracke
bracket X/C point at which local depth is to be calculated.

AY, Y-distance between the two airfoil control stations that
bracket analysis point

R, ratio of values in location 12 and 14

Ry, ratio of values in locations 13 and 15

Depth at aft X/C point from outboard airfoil control station
reference airfoil depth table.

Depth at aft X/C point from inboard airfoil control station
reference airfoil depth table.

Depth at forward X/C point from outboard airfoil control station
reference airfoil depth table.

Depth at forward X/C point from inboard airfoil control station
reference airfoil depth table,

Depth at X/C analysis value for airfoil at outboard airfoil control
station

Depth at X/C analysis value for airfoil at inboard airfoil control
station

Not used

Airfoil depth table from array DAF based on airfoil code in
location D(149), positioned on plan form at spanwise station
in location 1.

Not used

Airfoil depth table from array DAF based on airfoil code in
location D(149), positioned on plan form at spanwise station in
location 2.

Not used

Airfoil depth table from array DAF based on airfoil code in loca-
tion D(150), positioned on plan form at spanwise station in
location 3. If D(146) is 0.0, data in location 101-148 is
moved to this block.
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TABLE 29. TAF ARRAY, AIRFOIL DEPTH DATA (CONCL)

Array

Location Description

199-200 | Not used

201-248 |Airfoil depth table from array DAF based on airfoil code in
location D(151), positioned on planform as spanwise station in
location 4. If D(147) is 0.0, data in location 151-198 are
moved to this block.

249-250 | Not used

251-298 | Airfoil depth table from array DAF based on airfoil code in
location D(152), positioned on planform as spanwise station in
location 5. If D(148) is 0.0, data in location 201-248 are
moved to this block.

299-300 | Not used

301-348 | Airfoil depth table from array DAF based on airfoil code in
location D(152), positioned on planform at spanwise station in
location 6. Same data as in 251-298. Not used if location D(148)
is 0.0.

NOTE If values are specified in input data locations D(145-148) but

corresponding airfoil code values in D(149-152) are negative, 0.0
or larger than 6.0, the program will use the airfoil No. 1 table
data in DAF (151-198).
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TXY ARRAY

The TXY array is the general storage array used by the geometry sub-
routines for storage and/or access of computed geometry data. The contents
of this array are defined in Table 30. Subarrays YTB, YLE, YIE, and YS are
part of array TXY. Subarrays YTB, YLE, and YTE are defined in Tables 31,
32, and 33. YS is defined in Table 30.

Overall control for computations of values stored in the array is
centered in subroutine GEMW. This subroutine computes values for the
general geometry parameters and governs data computations for the
subarrays. The contents of array TXY are processed by subroutine GEZMW
into T array and geometry subarray locations for later use by other module
subroutines. The output geometry summary data printed under control of
IP (6) by subroutine PRIG are processed from the TXY array into the output
data array TD by subroutine GCAMP.
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TABLE 30. TXY ARRAY, GEOMETRY DATA

General information for array TXY:

Blank common reference location = T(801)
Array size = 500 cells

Subarrays:
1. YTB, 124 cells, TXY (55-17%), torque-box data
2. YLE, 109 cells, TXY (179-287), leading edge data
3

. YIE, 109 cells, TXY (288-396), trailing edge data
4. YS, 11 cells, TXY (490-500), analysis control stations

All dimensions are in inches or as noted.

Array
Location Description
1 S', exposed area, sq ft
2 AR', exposed aspect ratio
3 A', exposed taper ratio
4 t/c', thickness ratio at exposed root chord
5 o', exposed thickness ratio taper
6 b'/2, exposed semispan
7 bl/Z, side of body station
8 b/2, semispan
9 CR', exposed root chord
10 CT’ theoretical tip chord
11 ARS', exposed aspect ratio, structural reference system
12 Ag', exposed taper ratio, structural reference system
13 (t/c)'g, exposed thickness ratio, structural reference system
14 0g', exposed thickness ratio taper, structural reference system
15 bs'/Z, exposed structural semispan
16 blS'/Z, side of body structural station
17 bS/Z, structural semispan
18 CRS" exposed structural root chord
19 CI‘S" tip chord, structural reference system
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TABLE 30. TXY ARRAY, GEOMETRY DATA (CONT)

Ioﬁzzign Description

20 CLE’ X-axis intercept for leading edge element line, fuselage
station

21 CFS’ X-axis intercept for front spar reference line, fuselage
station

22 CEA’ X-axis intercept for structural reference line Y,
fuselage station

23 CRS’ X-axis intercept for rear spar reference line, fuselage
station

24 CI’E’ X-axis intercept for trailing edge element line, fuselage
station

25 CR' aerodynamic root chord, X-axis intercept for aerody_namic
chord variation equation

26 CRS, structural root chord, X-axis intercept for structural
chord variation equation

27 Tan A E? slope of leading edge element line |

28 Tan A FS? slope of front span reference line

29 Tan A EA? slope of structural reverence line

30 Tan A RS’ slope of rear spar reference line

31 Tan A TE? slope of trailing edge element line

32 Tan AC, slope for aerodynamic chord variation equation

33 Tan ACS, slope for structural chord variation equation

34 Sin A LE® sine of sweep angle for leading edge element line

35 Sin A FS? sine of sweep angle for front spar reference line

36 Sin A EA’ sine of sweep angle for structural reference line

37 Sin A RS’ sine of sweep angle for rear spar reference line

38 Sin A TE? sine of swecp angle for trailing edge element line

39 COSfﬁ LE? cosine of sweep angle for leading edge element line

40 Cos A FS’ cosine of sweep angle for front spar reference line
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TABLE 30. TXY ARRAY, GEGMETRY DATA (CONT)

Array

Locatian Déscription
41 Cos A GA? cosine of sweep angle for structural reference line
42 COSARS’ cpsine of sweep angle for rear spar reference line
43 CosATE, cosine of sweep angle for trailing edge element line
44 Tan (t/c), slope for thickness ratio variation equation
45 Tan A. 5c? slope of 50% chord element line
46 C g, X-axis intercept for 50% chord element line, fuselage
station
47 °1/ (TanA,), slope of line nomal to structural reference line
48 Csci’ X-axis intercept for line normal to structural reference
line, fuselage station
49 Tan wsc, slope for torque-box structural width variation equation
50 CWSC » X-axis intercept for torque-box structural width variation
equation
51 TanA,, tangent of planform reference sweep angle
52 SinA,, sine of planform reference sweep angle
53 Cos A, cosine of planform reference sweep angle
54 C A'o , X-axis intercept for planform reference sweep element line,
fuselage station
55-178 Subarray YTB, refer to Table 31
179-287 Subarray YLE, Table 32
288-396 Subarray YTE, Table 33
397-420 Not used
421 XLE’ X-coordinate of leading edge element line at side of body
422 XFS' X-coordinate of front spar line at side of body
423 XEA’ X-coordinate of structural reference line at side of body
424 XRS’ X-coordinate of rear spar line at side of body
425 XTE’ X-coordinate of trailing edge element line at side of body
426

XLE’ X-coordinate of leading edge element line at pivot statian

457




TABLE 30. TXY ARRAY, GEOMETRY DATA (CONT)

Array
Location Description
427 XFS' X-coordinate uf front spar line at pivot station
428 XEA’ X-coordinate of structural reference line at pivot station
429 XRS' X-coordinate of rear spar line at pivot station
430 X'IE’ X-coordinate of trailing edge element line at pivot station
431 XLE’ X-coordinate of leading edge element line at tip station
432 XFS’ X-coordinate of front spar line at tip station
433 xEA’ X-coordinate of structural reference line at tip station
434 X'RS’ X-coordinate of rear spar at tip station
435 X'I'E’ X-coordinate of trailing edge lement line at tip station
436 x.25c’ X-coordinate of 25% chord element line at tip station
437-450 Not used
451 t/cRT, thickness ratio at centerline station
452 t/CTIP’ thickness ratio at tip station
453 YIB’ inboard thickness ratio control station, from input data
location 141
454 YOB’ outboard thickness ratio control stétion, from input data
location 142
455 DIB’ maximum airfoil depth at inboard thickness ratio control
station from product of t/c in input data location 243 and
trapazoidal chord at inboard control station
456 DOB’ maximum airfoil depth at outboard thickness ratio control
station, from product of t/c data in input locations 243 and 245
and trapezoidal chord at outboard control station
457 - DRT’ maximum airfoil depth at center-line station Z-axis inter-
cept for depth variation equation
458 DTIP’ maximun airfoil depth at tip station
459 TAN D, slope for spanwise depth equation, linear variation,
root to tip
460-4064 Not used
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TABLE 30. TXY ARRAY, GEOMETRY DATA (CONCL)

lpézzizn Description
465 S, gross planform area, sq in.
466 b, total planform span
467 A 5, planform reference sweep angle, radians
468 (1 + A), planform taper ratio plus 1.0
469 Element line for planform reference sweep angle, fraction of
chord
470 c.25c’ X-axis intercept for 25% element line, fuselage station
471 Tan A .25¢ slope of 25% element line
472 Sin A .25¢? sine of sweep angle for 25% element line
473 Cos A 25 cosine of sweep angle for 25% element line
474 x.ZSc’ X-coordinate of 25% element line at tip station
475-489 Not used
490- 500 Subarray Ys. Structural reference stations for the 11 analysis

control stations, stored root to tip. Array size = 11 cells.
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TABLE 31. YTB ARRAY, TORQUE-BOX GEQMETRY DATA

General information for subarray YIB:

Blank common reference location = TXY(55)
Array size = 124 cells

Array L
Loeation Description
1-11 YEA (1-11), Y-coordinate of 11 analysis control stations on
the structural reference line, root to tip
12-22 XEA(I-ll), X-coordinate of 11 analysis control stations on
the structural reference line, root to tip
23 wc-s’ center-section width at outer panel analysis control
station YEA(I)
24-34 WS (1-11), structural width of torque-box for the 11 analysis
cdiitrol stations, root to tip
35 Not used
36-46 D (1-11), average torque-box depth for the 11 analysis
ave . 5
control stations, root to tip
47 Not used
48-58 XA(1-11), cross-sectional area of torque-box for the 11
analysis control stations, root to tip, sq in.
59-69 C(1-11), true aerodynamic chord at the Y-coordinate station
for the 11 analysis control stations, root to tip
70-80 D _(1-11), maximum airfoil depth at the Y-coordinate station
for the 11 analysis control stations, root to tip
81 Not used
82-91 S.,(1-10), planform area for the 10 torque-box segments
detined by the 11 structural chords, root to tip, sq in.
92 Not used
93-102 VOL¥ (1-10), volume for the 10 torque-box segments defined
by ge 11 structural chords, root to tip, cu in,
103 Not used
104-113 Y..(1-10), Y-coordinate for the geometrical centroid of the

lsctrapezoidal panels defined by the 11 structural chords,
root to tip
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TABLE 31. YTB ARRAY, TORQUE-BOX GEOMETRY DATA (CONCL)

Array
Location Description
114 xCGC-S X-coordinate for center-section centroid, average of
’

center-section front and rear spar stations

115-124 X..(1-10), X-coordinate for the geometrical centroid of the
lﬁctrapezoidal panels, defined by the 11 structural chords,
root to tip
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TABLE 32. YLE ARRAY, LEADING EDGE GEQMETRY DATA

General information for subarray YLE:

Blank common reference location = TXY(179)
Array size = 109 cells

Array
Location

Description

1-11

12

13-23

24

25-35

36-46

47-58

59-69

70-79

80-89
90-99

100-109

(1-11), Y-coordinate at intersection of the structural
cﬁgrd at each analysis control station and the front spar,
root to tip

_o» X-coordinate of center-section front spar at outer
gl analysis control station YEA(I)

(1-11), X-coordinate at intersection of the structural
ord at each analysis control station and the front spar,
root to tip

_» depth of center-section front spar at point defined
by Values in Y (1) and Y, (12)

(1-11), depth at the front spar plane for the 11 analysis
cg§trol stations, root to tip

Ksec(1-11), structural box average to maximum depth factor
at each analysis control station, root to tip

Not used

(1 11), structural box section J for an assumed web gage
va}hze of 0.10 at each analysis control station, root to tip,
m.

(1-10), planform area of leading edge panels bounded by
t}% Y-coordinates of the 11 analysis control stations, the
front spar and panel leading edge defined by a straight line
joining the intersection points of the true leading edge and
the Y-coordinates of the analysis control stations, root to
tip
Not used

(1-10), Y-coordinate for centroid of panel surface area
de't)'LEed in location 70-79, each panel treated as trapezoidal
sections, root to tip

.(1-10), X-coordinate for centroid corresponding to

(1 10) above, assumed to be along the mid-chord element
ogpeach panel, root to tip
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TABLE 33. YTE ARRAY, TRAILING LuGE GEOMETRY DATA

Array
Location

Description

1-11

12

13-23

24

25-35

36-46

47-58

59-69

79-79

80-89
90-99

100-109

(1-11), Y-coordinate of intersection of the structural
cﬁgrd at each analysis control station and the rear spar,
root to tip

_e» X-coordinate of center-section rear spar at outer
1 analysis control station YEA(I)

(1-11), X-coordinate of intersection of the structural
ord of each analysis control station and the rear spar,
root to tip

DRSC- , depth of center-section rear spar at point defined
by va§ues in Y (1) and Y. E(12)

1-11), depth at the rear spar plane for the 11 analysis
cgrsltrol stations, root to tip

max(1-11) , maximum depth of structural cross-section of the
torque-box at each analysis control station, from YTC(60)
values, root to tip

Not used

(1 11), structural box section J for an assumed web gage
vafue of 0.20 at each analysis control station, root to tip

(1 10), planform area of trailing edge panels bounded by
t;e Y-coordinates of the 11 analysis control stations, the
rear spar and the panel trailing edge defined by a straight
line joining the intersection points of the true trailing
edge and the Y-coordinates of the analysis control stations,
root to tip

Not used

(1-10), Y-coordinate for centroid of panel surface area
dgﬂned in locations 70-79, each panel treated as trapezoidal
sections, root to tip

CP’I‘E(l 10), X-coordinate for centroid corresponding to
(1 10) above, assumed to be along the mid-chord element
oE each panel, root to tip
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TABLE 34.

" ARRAY, LOCATIONS 1-200, 489-553

General information for array T:
Blank common reference location = 1
Array size = 2060 cells
Locations 1-195 contain general geometry and other miscellaneous data

for use by all overlays of wing and empennage module.
created by subroutines CASE,

Data are

GEMW, and VSGEMM of overlay (8,0).

Data created by subroutines other than GEMMW are identified by name

of that subroutine.

Data in locations 489-553 are initially created

by GEMMW and reinitialized by overlay (16,0) subroutine WDDATA with
data from array TG.

Original
Array Array Variable
Location Location Name Description
1 - STPT Total surface area per vehicle, sq ft
2 - SEXP 'I’otalfexposed surface area per vehicle,
sq ft
3 - - R, element line tangent factor,
= 4(1+A)/AR(1- A)
4 - - D are at bl/2
5 YTB(23) WCSEC Center section box width
6 TXY (53) - Cos Ag, cosine of planform reference
sweep angle
f TXY (52) - Sin Ay, sine of planform reference
sweep angle
TXY(51) - Tan Ay, tangent of planform reference
sweep angle
9 TXY (54) - CAq, X-axis intercept for planform
reference sweep element line
10 YC(116) TCCL (t/c)R, thickness ratio at center-line
station
11 YC(117) TCTP (t/c)Tp, thickness ratio at tip
statlon
172 TXY(8) B@2 b/2, semispan
13 AC Arc centroid of torque-box section,
average factor
14 - TAU T, structural chord factor
15 TXY(7) BS102 b1/2, side of body station
16 TXY(16) B1Sp2 bys/2, side of body structural station
17 > SPTIP ST1P, Sq ft/vehicle
18 - GPNZ(1) Positive gust load factor, 0.0, not
used, CASE
19 - (2) Negative gust load factor, 0.0, not
used, CASE
20 D(85) DPNZ (1) Positive design load factor, limit,
CASE
21 D(86) (¢4 Negative design load factor, limit,
CASE
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TABLE 34. T ARRAY, LOCATIONS 1-200, 489-553 (CONT)

Original
Array Array Variable
Location | Location Name Description

22 - DGWI Des1gn gross weight for current analy-
sis PROG, ACP

23 - - R - SinAgp - Cos Aga, constant

24 - SPB@X ZS'gox, total exposed torque-box plan-
form area, sq ft/vehicle

25 - SPLE ZS'LE, total exposed leading edge

lanform area, sq ft/vehlcle, GCNTL

26 - SPTE ZS 1, total exposed trading edge
planform area, sq ft/vehicle, GCNTL

27-36 YTB(82-91) SPNL(1-10) S1E(1-10), torque-box panel areas,
tip to root, sq ft/side

37 TXY(10) CTIP CTip, theoretical tip chord

38 TXY(32) TANAC Tan AC, slope for aerodynamic chord
variation equation

39 - YPVT Yp, Y-coordinate of pivot, VSGE@M

40 - XPVT Xp, X-coordinate of pivot, VSGEMM

41 - YSPVT Y p, structural reference line station
for pivot, VSGE@M

42 - - (X/C)rs, equivalent chord element line,
front spar

43 - - (X/C)Rs, equivalent chord element line,
rear spar

44 - - (X/C)EA, equivalent chord element line,
structural reference line

45 - CPVT Cp, aerodynamic chord at pivot station,

46 - - oCp, chordwise distance between the
pivot and leading edge, VSGE@M

47 - - XLEP, X-coordinate of leading edge at
pivot station,

48 - - YEAP, Y-coordinate of intersection
point of structural reference line
and line from pivot normal to
structural reference line, VSGEM

49 - - XEAP, X-coordinate for point previ-
ously defined, VSGE@M

50 - S Cscp, X-axis intercept for line from
pivot normal to structural reference
line, VSGEM

51 S XSPVT X p, X-coordinate of pivot point,
structural reference system, VSGEM

52 TXY(25) CR CR, aerodynamic root chord

53 - YMACP YMAC, Y-coordinate for exposed panel

MAC
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T ARRAY, LOCATIONS 1-200, 489-553 (CONT)

Original
Array Array Variable
Location Location Name Description

54 - XMACP XMAC, X-coordinate of structural refer-
ence line for exposed panel MAC

5S - CMACP CMAC, mean aerodynamic chord, MAC,
exposed panel

56 - IMACP DMAC, maximum airfoil. depth at Yyac

57 - WHVID Factor to calculate totals/vehicle for
wing, horizontal tail, and vertical
tail, based on number of panels. 1.0
for wing and horizontal tail. 1.0 for
2 vertical tail panels, 2.0 for 1
vertical tail panel, CASE

58 CCI(1149) YIBFL Inboard Y-coordinate for fuel cell 1,
fuel cell 2 if used, FDIS

59 CCI(115) Y@BFL Outboard Y-coordinate for fuel cell 1,
fuel cell 2 if used, FDIS

60 - - SGg, gross planform area, sq in.

61 TXY(2) - AR', aspect ratio for exposed panel

62 YTB(114) XCSEC XcG CSEC, X-coordinate for centroid of
center- section panel

63 TXY (4) TCP t/c', thickness ratio at exposed root

. chord

64 TXY(3) TRP A , exposed panel taper ratio

65 TXY(S) SIGP o, exposed panel thickness ratio taper

66 YC(122) IMCL DRT, maximum airfoil depth at center-
line station

67 YC(123) DMTP Drip, maximm airfoil depth at tip
station

68 TXY (29) TANEA Tan AgA, slope of structural raference
line

69 - - [1.0 + (TanAgp)2)1/2

70 - - (1.0 + )

71 - - (RS-FS),, torque box width factor

72 - - Not us

73 - - Not used

74 - Not used

75 TXY (36) SINEA Sin AgaA, sine of sweep angle of
structural reference line

76 TXY (41) CPSEA Cos AgA, cosine of sweep angle of
struccural reference line

77 - - (1.0-2)

78 - - (1.0-2 o)

79 - - (1.0-2)

80 - - (1.0-\'o )

81 TXY(17) BSP2 bg/2, structural semispan

82 - - b', total exposed span
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TABLE 34, T ARRAY, LOCATIONS 1-200, 489-553 (CONT)

Original
Array Array Variable
Location | Location Name Description
83 TXY(15) BPSP2 b's/2, exposed semispan
84 - - (1.0+1")
85 TXY (18) - Crs', exposed structural root chord
86 - TSIG o, thickness ratio taper
87 S TANDX Tan AX,, slope of line defining X
distance between the structural
reference line and 50% element line
88 - CCLDX Caxa, X-axis intercept for structural
reference line offset
89 TXY(9) CRP CR', exposed aerodynamic root chord
90 - TANDH TanApIH, slope of wing reference
plane dihedral
91 S CCLDH Cpiy» 2-axis intercept for dihedral
92 TXY (45) TANS Tan A gc, slope of 50% element line
93 TXY (46) CCL5 CA 5, X-axis intercept for 50%
element line
94 - - Alo'!
95 - SCSEC Sc-SEC, 1.0 or center-section panel
area, sq ft/vehicle
96 TXY (6) BEXP b'/2, exposed semi-span
97 S WFL(1) YcP fuel, Y-coordinate for centroid
of design fuel, ABDW
98 - WFL(2) Wfuel design, design fuel weight,
1b/vehicle, ABDW
99 - WFL(3) Wfuel total, total fuel weight,
1b/vehicle, ABDW
100-110 | YTB(59-69) TBCA(1-11) C1-11» aerodynamic chord at analysis
: control stations
111-121 - YRT(1-11) [bs/2-Y (1-11)], distance along
| structural reference line from tip
station to each analysis control
station, root to tip
122 TXY (27) TAND (1) Tan AL
123 TXY(28) TAND(2) TanA g
124 TXY (29) TANA(3) Tan A gaA
| 125 TXY (30) TAND (4) Tan ARS
126 TXY(31) TAND(5) Tan ATE
127 TXY (471) TANA(6) Tan A, 25C
128 TXY(32) TANA(7) Tan AC
129 TXY(33) - TAND(8) Tan ACg
130 | TXY(49) TANG (9) Tan Wgc
131 TXY(20) CCLA(1) CiE
132 | TXY(21) CCLA(2) CFs
133 | TXY(22) CCLA(3) CEA
134 TXY (23) CCLA(4) CRs
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TABLE 34. T ARRAY, LOCATIONS 1-200, 489-553 (CONT)

Original
Array Array Variable
Location Location Name Description
135 TXY (24) CCLA(5) CTE
136 TXY (470) CCLA(6) C.25C
137 TXY(25) CCLA(7) CAC
138 TXY(27) CCLA(8) CACs
139 TXY (50) CCLA(9) Cwsc
140 TXY(34) SING(]) Sin A g
141 TXY(35) SINA(2) Sin Agg
142 TXY(36) SINA(3) SinAgA
143 TXY (37) SING(4) SinARs
144 TXY(38) SINA(5) SinATg
145 TXY(472) SINA(6) Sin A 25c
146 TXY(39) co9sa(1) Cos ALE
147 TXY (40) oAsp(2) Cos AFs
148 TXY (41) opSA(3) Cos AEA
149 TXY(42) CASA(4) Cos Agps
150 TXY (43) Cosp(5) Cos ATE
151 TXY(473) opsg (6) Cos A 25c
152 TXY (47) CATEA (-1.07%an/\ )
153-163 | YLE(25-35) TBFS(1-11) DEs(1-11)» Eépth at front spar, root
to tip
164 YLE(24) TBFS(12) ng C-SEC, center-section front spar
epth
165-175 | YTE(25-35) TBFS(1-11) DRS(1-11)» depth at rear spar, root to
tip
176 YTE (24) TBFS(12) C-SEC, center-section rear spar
epth
177-186 | D(1088-1097) | DLPNL(1-10) | 6TB(1-10), torque-box panel weight
. factors, root to-tip, CASE
187 D(250) DELWG 0w, total panel weight factor, CASE
188 D(600) DLTBX 6TB, total torque-box weight factor,
CASE
189 D(601) DELLE ¢LE, total leading edge weight factor,
CASE
190 D(602) DELTE 6TE, total trailing edge weight factor,
CASE
191 D(603) DMISC SMISC, miscellaneous structure weight
factor, CASE
192 - DWGTB Oy ° 6 T, CASE
193 - DWGLE 6w * 6 E, CASE
194 - DWGTE 8w + 8TE» CASE
195 S DWGM 3W . SMISC, CASE
196 TW(74) VFDTMP Tyg, design temperature at critical
wf:lutter condition, GJCAL
197 TGS(73) VFDG GyF, material shear modulus at critical

flutter condition, GJCAL
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TABLE 34.

T ARRAY, LOCATIONS 1-200, 489-553 (CONCL)

Original
Array Array Variable
Location | Location Name Description
198 - - Not used
199 T™D(6) CCSHM Kcﬁﬁ' plate crippling coefficient,
200 ™D(7) CCSAM Kcm:, flange crippling coefficient,
Refer to Section 6.0 for locations 201-488 and 522-529.
489-499 | YTB(12-22) XBP(1-11) XEA(1-11)» X-coordinate for analysis
control stations, root to tip
500-510 | YTB(1-11) YBP(1-11) Y;:A(l-ul, Y-coordinate for analysis
control stations, root to tip
§11-521 | YS(1-11) YEA(1-11) YA(1-11), analysis control stations,
structural reference system, root
to tip
530-540 | YTB(36-46) | TBD(1-11) Dave(1-11)» average torque-box depth,
root to tip
541 YTB(3S) TBD(12) Dc-spes center-section average depth
542-552 | YTB(24-34) TBW(1-11) W(1-11), torque-box width, root to tip
553 YTB(23) TBW(12) Wc-sgc» center-section width
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TABLE 35. TVS ARRAY

General information for array TVS:
Blank common reference location = CD(601)
Array size = 400 cells

Array
Location Description

TVS (1-20) are for wing in the reference sweep position, exposed geometry
outboard of pivot location.

]
1 sp, exposed area outboard of pivot, sq ft

2 A.RP, exposed aspect ratio

3 A;,, exposed taper ratio

4 (t/c);, thickness ratio at pivot station
5 (t/c),np, thickness ratio at tip station
6 Thickness ratio taper

'

7 CRP’ aerodynamic chord at pivot station

8 CTIP’ aerodynamic chord at tip station
]

g bP /2? exposed semi-span for movable panel
10 blP/Z’ pivot semi-span
]
11 SPS’ exposed area outboard of pivot, structural system, sq ft

12 ARPS’ exposed aspect ratio; structural system

13 APS’ exposed taper ratio; structural system

!
14 (t/c)RS, thickness ratio at pivot station, structural system
15 (t/c)TIPS, thickness ratio at tip station, structural system
16 Thickness ratio taper, structural system
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TABLE 35. TVS ARRAY (CCNT)

Array
Location Description

!

17 CRPS’ structural chord at pivot station

18 CTIPS’ structural chord at tip station
'

19 bPs /2* exposed structural semispan for movable panel

20 blps/2, pivot semi-span, structural system

Locations TVS(21-33) same as T(39-51)

21 YP' Y-coordinate at pivot, name = YPO in subroutine SWPXYP

22 XP’ X-coordinate at pivot, name = XPO in subroutine SWPXYP

23 YAP’ structural reference line station for pivot

24 X/C) gs eqiivalent chord element line, front spar, recalculated
witg swept position data

2. (X/C) pa, equivalent chord element line, rear spar, recalculated
witﬁsswept position data

26 (X/C)gp, equivalent chord element line, structural reference
line, recalculated with swept position data

27 CP, aerodynamic chord at pivot station

28 ACP, chordwise distance between the pivot and leading edge

29 X gps X-coordinate of leading edge at pivot station

30 Yiap, Y-coordinate of intersection point of structural reference
line and line from pivot normal to structural reference line

k| Xpap» X-coordinate of point previously defined

32 Cgeps X-axis intercept for line from pivot nomal to structural

reference line
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TABLE 35. TVS ARRAY (CONT)
Array
Location Description
33 XAp, X-coordinate of pivot point in structural reference system
34 tAA, delta angle of movable panel between the nominal and swepi
position, degrees
35 +AA, value of location 34 in radians
36 TanA A, tangent of delta angle
37 SinAA, sine of delta angle, name = SINDL in subroutine SWPXYP
38 CosAA, cosin i of delta angle, name = C@SDL iﬁ subroutine
SWPXYP
39-40 Not used
Locations 41-292 contain calculated data for swept wing geometry.

Locations 41-60 are Y- and X-coordinates for indicated nominal chord points
in rotated wing position.

41

42

43

44

45

46

47

48

49

Y Y-coordinate

LEP’

Y Y-coordinate

FSP’
YEAP , Y-coordinate

YRSP’ Y-coordinate

Y1ep
XLEP , X-coordinate

Y-coordinate

XFSP , X-coordinate
X‘EAP , X-coordinate

XRSP , X-coordinate

for pivot
for pivot
for pivot
for pivot
for pivot
for pivot
for pivot
for pivot

for pivot

chord leading edge point

chord front spar point

chord structural reference line point
chord rear spar point

chord trailing edge point

chord leading edge point

chord front spar point

chord structural reference line point

chord rear spar point
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TABLE 35. TVS ARRAY (CONT)

Array
Location Description

50 xl'EP’ X-coordinate for pivot chord trailing edge point
51 YLETIP,'Y-coordinate for tip chord leading edge point

52 YFSTIP’ Y-coordinate for tip chord front spar point

53 YEATIP’ Y-coordinate for tip chord structural reference line point
54 YRSTIP’ Y-coordinate for tip chord rear spar point
55 Y’I‘ETIP’ Y-coordinate for tip chord trailing edge point

56 XLETIP’ X-coordinate for tip chord leading edge point
57 XFSTIP’ X-coordinate for tip chord front spar point |
58 XEATIP’ X-coordinate for tip chord structural reference line point
59 XRSTIP’ X-coordinate for tip chord rear spar point
60 XTETIP’ X-coordinate for tip chord trailing edge point
61-71 Y1-11’ Y-coordinate for the 11 analysis control stations
72-82 x1-11’ X-coordinate for the 11 analysis control stations

83 CLE’ X-axis intercept for leading edge element line

84 CFS’ X-axis intercept for front spar reference line
85 CBA’ X-axis intercept for structural reference line
86 CRS’ X-axis intercept for rear spar reference line
87 CTE’ X-axis intercept for trailing edge reference line

88 CR’ aerodynamic root chord, X-axis intercept for aerodynamic
chord variation equation

89 Crsc, structural root chord, X-axis intercept for structural
chord variation equation
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TABLE 35. TVS ARRAY (CONT)

Array
Location Description
90 TanALE, slope of leading edge element line
91 Tan:\FS, slope of front spar reference line
92 Tan A EA? slope of structural reference line
93 Tan Aps? slope of rear spar reference line
94 Tan/\TE, slope of trailing edge element line
95 Tan AC, slope for aerodynamic chord variation equation
96 Tan ACg, slope for structural chord variation equation
97 SinALE sine of sweep angle for leading edge element line
[ 98 Sin/\FS, sine of sweep angle for front spar reference line
. 99 Sin)\EA, sine of sweep angle for structural reference line
t 100 SinARS, sine of sweep angle for rear spar reference line
! 101 SinATE, sine of sweep angle for trailing edge element line
102 CosA.LE, cosine of sweep angle for leading edge element line
103 Cos AFS’ cosine of sweep angle for front spar reference line
104 CosAEA, cosine of sweep angle for structural reference line
105 CosARS, cosine of sweep angle for rear spar reference line
106 Cos ATE’ cosine of sweep angle for trailing edge element line
107 b/2, semispan
108

CTIP’ aerodynamic tip chord




TABLE 35. TVS ARRAY (CONT)

Array
Location Description

109 XLET’ X-coordinate of leading edge at tip station
110 xFST’ X-coordinate of front spar at tip station
111 xEAT’ X-coordinate of structural reference line at tip station
112 XRST’ X-coordinate of rear spar at tip station

113 XTET’ X-coordinate of trailing edge at tip station
114 SG’ planform area, swept position, sq ft

115 AR, aspect ratio

116 A, taper ratio

117 (t/c)R, thickness ratio at centerline

118 (t/c)TIP, thickness ratio at tip station

119 Thickness ratio taper

120 CR’ aerodynamic chord at centerline

121 ps aerodynamic chord at tip station

Cr1
122 b/2, semispan
123 bS/Z’ structural semispan
!
124 S , exposed area outboard of side of body station, sq ft

125 AR , exposed aspect ratio
L
126 A , exposed taper ratio
t
127 (t/c)R, thickness ratio at side of body station

128 (t/c)TIp, thickness ratio at tip station
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TABLE 35. TVS ARRAY (CONT)

Array
Location Description
129 Exposed thickness ratio taper
130 CR', aerodynamic chord at side of body station
131 CTIP’ aerody..amic chord at tip station
132 b'/2, exposed semispan
133 by/2, side of body station
134 6;, exposed area outboard of side of body station, sq ft
135 AR;, exposed aspect ratio, structural system
136 Aé, exposed taper ratio, structural system
137 (t/c)};s, thickness ratio at side of body station structural system
138 (t/c)TIps, thickness ratio at tip station, structural system
139 Exposed thickness ratio taper, structural system
140 CR;’ structural chord at side of body station
141 CTIPS’ structural chord at tip station
142 b;/Z’ exposed semispan, structural system
143 blS/Z’ side of body station, structural system
144 ALE’ sweep of leading edge element line, degrees
145 AFS’ sweep of front spar reference line, degrees
146 AEA’ sweep of structural reference line, degrees
147 QRS’ sweep of rear spar reference line, degrees
148 ATE’ sweep of trailing edge element line, degrees
149 0.0, not used
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TABLE 35. TVS ARRAY (CONT)

Array
Location Description
150 AO.ZSC' sweep of quarter chord element line, degrees
151 CO.ZSC’ X-axis intercept for quarter chord element line
152 '“”‘Ao.zsc' slope of quarter chord element line
153 Sin/\o.ZSC’ sine of quarter chord sweep angle
154 COSAO.ZSC’ cosine of quarter chord sweep angle
155 X gy X-coordinate of loading edge ;t side of body
156 xFSl' X-coordinate of front spar at side of body
157 xEAl’ X-coordinate of structural reference line at side of body
158 XRSI’ X-coordinate of rear spar at side of body
159 xTEl’ X-coordinate of trailing edge at side of body
160 XLEP’ X-coordinate of leading edge at pivot station
161 XFSP’ X-coordinate of front spar at pivot station
162 XEAP’ X-coordinate of structural reference line at pivot station
163 XRSP’ X-coordinate of rear spar at pivot station
164 XTEP’ X-coordinate of trailing edge at pivot station
165 XLET’ X-coordinate of leading edge at tip station
166 XFST’ X-coordinate of front spar at tip station
167 xEAT’ X-coordinate of structural reference line or tip station
168 XRST’ X-coordinate of rear spar at tip station
169

xTET’ X-coordinate of trailing edge at tip station
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TABLE 35. TVS ARRAY (CONT)

Array
Location

Description

170-180

181-191

192-202

203-213

214-224

225-235

236-246

247-257

258-268

269

270

271

272

YA(1-11)» Structural reference station for 11 analysis control
station, root to tip

(AYA/YA')1.11» analysis control stations expressed in terms of
fraction of exposed span, rcot to tip

C(1-11)» aerodynamic chord at the analysis control stations, root
teo tip

DMAX(1-11) » maximum airfoil depth at the analysis control stations,
s me as YTB(70-80), root to tip

(t/c)1-11, thickness ratio of the analysis control station, root
to tip

YFS(1-11)» Y-coordinate at intersection of the structural chord at
each analysis control station and front spar, root to tip

XFs(1-11)» X-coordinate at intersection of structural chord at
each analysis

YRs(1-11)» Y-coordinate at intersection of structural chord at
each analysis control station and rear spar, root to tip

XRS(1-11)» X-coordinate at intersection of structural chord at
each analysis control station and rear spar, root to tip

DMAX’ maximm airfoil depth at centerline

DMAX TIP’ maximum airfoil depth at tip station

DMAX by/2 maximum airfoil depth at side of body station
’

DMAX p’ maximum airfoil depth at pivot station

Locations 273-292 contain planform geometry parameters for wing panel
outboard of pivot, aerodynamic for first set and structural for second set.
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TABLE 35. TVS ARRAY (CONT)

Array
Location Description
273 S;, exposed area outboard of pivot station, sq ft
274 AR;, exposed aspect ratio
275 A;, exposed taper ratio
276 (t/c)P, thickness ratio at pivot station
277 (t/c)TIP, thickness ratio at tip station
278 Exposed thickness ratio taper
279 CP’ aerodynamic chord at pivot station
280 CTIP’ aerodynamic chord at tip station
281 b;/Z’ exposed semispan
282 blP/Z’ pivot semispan
283 S;S’ exposed area outboard of pivot station, structural system
sq ft
284 AR;S, exposed aspect ratio, stru-tural system
285 A;S’ exposed taper ratio, structural system
286 (t/c)PS, thickness ratio at pivot station, structural system
287 (t/c)TEPS’ thickness ratio at tip station, structural system
288 Exposed thickness ratio taper, structural system
289 CPS’ structural chord at pivot station
290 CTIPS’ structural chord at tip station
291

b;S/Z’ exposed structural semispan
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TABLE 35. TVS ARRAY (CONT)

Array
Location Description
292 BlPS /2° pivot semispan, structural system
293 Not used

Locations 294-312 contain general geometry parameters, factors, and inter-
mediate calculation data computed and saved during calculations for the
foregoing data items.

294
295
296
297
298

299

300

301
302

303

304

305

EA)

CSC- » X-axis intercept for line normal to structural reference line
i

[-1/(TanAEgy) - TanAfg]

-1/(Tan A

[-1/(TanAg,) - TanAgg]
T, geometric factor, structural to aerodynamic chord ratio

(RS-FS)4, ratio of front to rear spar distance along the
structural chord to the structural chord, based on equivalent
chord data for front spar, rear spar, and structural reference
line

R, geometric factor to compute tangent of an element line sweep
angle from tangent cf sweep angle of reference line

[1+ (Tanag )22

R Sml\EA EA
]

Csc , X-axis intercept for line normal to structural reference
line at the side of body station.

Cos A

Csc TIp, X-axis intercept for line nommal to structural reference
line at tip station

YLE , intermediate calculation data
i

480



TABLE 35. TVS ARRAY (CONCL)

Array
Location Description

TE

307 | Yipgy, inboard flutter factor control station, nominal span data
required for calculation of corresponding point on swept plan
planform

306 Y... , intermediate calculation data
i

308 | Y¢pgJ, outboard flutter factor control station same as above

309 | Yipgy , inboard flutter factor control station on structural
reference line for swept planform

310 | Ygpgy ., outboard flutter factor control station on structural
reference line for swept planform

311-312 | Intermediate calculation data
313 | Xp.25C bl/z’ X-coordinate of quarter chord at side of body station
314 | Xp.25cp, X-coordinate of quarter chord at pivot station
315 | Xg.25c TIp» X-coordinate of quarter chord at tip station

316-400 | Not used
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TABLE 36.

TGJ ARRAY, FLUTTER ANALYSIS DATA

General information for array TGJ:
Blank common reference location = T(1761)
Array Size = 200 cells
Array data calculated by subroutines GE@MW and VSGE@M for use by

flutter requirement calculation subroutines GJCAL and GJTT in

Data based on geometry and flutter analysis speci-

fications. Two 100-cell blocks are created as required. 1-100 for

fixed panel, wing in nominal position, 10i-200 for wing in swept

overlay (16,0).

position. Array data stored in record 10, mass storage file 1 by
GEAMW and read by GJCAL. Array data printed by GEAMW under control
of IP(7).
Original Name,
Array Array Subroutine
Location| Location GJCAL Description

Locations 1-7 contain input data values. The second D array locations are
from the optional geometry data set for flutter analysis.

WO N Ut &t =

D(240,340)
D(241,341)
D(244,342)
D(242)
D(243,344)
D(245,345)
D(246,343)
T(81)
T(96)
T(83)
T(15)
T(89)

%(64)
T(63)

T(65)
T(14)
T(71)
SIN@(3)
CPsp(3)
T(42)
T(43)
T(44)

BPS@2
BSIP2
CBI
DEI
TRP
TCP

SIGP
TAU
RSFS
SINEA
C@SEA

S, area, sq ft
AR, aspect ratio
A, taper ratio
A, sweep
t/c, thickness ratio
o, thickness ratio taper
by, center-section span
bs/2, structure semispan
bj/2, exposed semispan
bs/2, exposed structural semispan
b1/2, side of body station
C;;{' , exposed root chord
, average depth at b;/2
A, exposed taper ratio
(t/c)R, thickness ratio at exposed
root chord
o', exposed thickness ratio taper
7, structural chord factor
(RS-FS) 1 structural box width factor
Sin I\EA
Cos AFA
(X/C)FS, equivalent chord
(X/C)rs, equivalent chord
(X/C)EA, equivalent chord
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TABLE 36.

TGJ ARRAY, FLUTTER ANALYSIS DATA (CONT)

Original Name,
Array Array Subroutine
Location| Location GJCAL Description
24 T(13) AC Arc centroid of torque box sections
25 SIND(6) SINC@4 Sin A 25C
26 CPsp(6) Casop4 Cos A, 25C
27-37 T(111-121) YS(1-11) Structural reference line distance from
tip, root to tip
38-48 T(542-552) TBW(1-11) | Torque-box width, root to tip
49-59 T(530-540) TBD(1-11) | Torque-box average depth, root to tip
60-70 T(100-110) TBCA(1-11) | Aerodynamic chord, trapezoidal planform,
roct to tip
71 D(252) VFK Flutter speed margin
72 D(253) VRQ Critical flutter dynamic pressure
73 D(254) VFG Material modulus of rigidity at critical
flutter condition
74 D(249,259) VFT Material temperature at critical flutter
condition
75 D(312) GJFAC Flutter requirement calibration factor
76 D(313) GJYI Inboard control station, flutter factor
77 D(315) GJYQ Outhoard control station, flutter factor
78-88 T(511-521) - Ya(1-11), structural station values,
analysis control stalions
89-99 T(500-510) - YEA(1-11), Y-coordinates, analysis
control station
100 - - Not used

Data in locations 101-200 created by VSGEPM only if input data locations
D(200) and D(320) are not zero.

101
102
103
104
105
106
107
108
109
110
111
112

TVS(114)
TVS(115)
TVS(116)
VS (144)
VS (117)
VS (119)

TVS (123)
VS (132)
TVS (142)
TVS (133)
TVS (130)

S, area, sq ft

AR, aspect ratio

A, taper ratio

A, sweep

t/c, thickness ratio

o, thickness ratio taper

b1, center-section span

bs/2, structural semispan
b1/2, exposed semispan
4/2, exposed structural semispan

bj/2, side of body station

Cr, exposed root chord

483




TABLE 36.

TGJ ARRAY, FLUTTER ANALYSIS DATA (CONCL)

Original Name,
Array Array Subroutine
Location | Location GJCAL Description
113 TGJ(13) - Dé, average depth at by/2
114 TVS(126) - A', exposed taper ratio
115 TVS(127) - (t/c)R, thickness ratio at exposed
root chord
116 TVS(129) - o', exposed thickness ratio taper
117 TVS(298) - T, structural chord factor
118 TVS(299) - (RS-FS), , structural box width factor
119 TVS(99) - Sin AgA
120 TVS(104) - Cos AEA
121 TVS(24) - (X/C)Fs, equivalent chord
122 TVS(25) - (X/C)rs, equivalent chord
123 1VS(26) - (X/C)EA, equivalent chord
124 163 (24) - Arc centroid of torque-box sections
125 TVS(153) S Sin A 25C
126 TVS(154) - Cos A, 25C
127-137 ! - - Structural reference line distance from
tip, root to tip
138-148 | YTB(24-34) - Torque-box width, root to tip
149-159 | YTS(36-46) - Torque-box average depth, root to tip
160-170 | TVS(192-202) | - Aerodynamic chord, trapezoidal planform,
root to tip
171 D(324) - Flutter speed margin
172 D(321) - Critical flutter dynamic pressure
173 D(322) - Material modulus of rigidity at
critical flutter condition
174 D(323,259) - Material temperature at critical flutter
condition
175 D(312) - Flutter requirement calibration factor
176 TVS(309) - Inboard control station, flutter factor
177 TVS(310) - Outboard control station, flutter factor
178-188 | TVS(170-180) | - Structural station values, analysis
control stations
189-199 | TVS(61-71) - Y-coordinates, analysis control stations
200 - - Not used

o .
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TABLE 37. TFRDK ARRAY, GEOMETRY ARRAY FOR MASS PROPERTIES CALCULATIONS

General information for array TFRDK:
Blank common reference location = T(1986)
Array size = 60 cells
Array contains front and rear spar depth data for use by
overlay (14,0) subroutine LETEI.
Array data is created by subroutine GE@MW, overlay (8,0).

Array
Location

Description

1-10

11-20

21-30

31-40

41-50

51-60

Tan KD g (1-10), slopes of straight lines passed through
adjacent depth values evaluated at a point 0.025 times true
aerodynamic chord, aft of true leading edge, on chord at each
analysis control station. .

Ckpg (1-10), Z-axis intercepts for corresponding depth variation
lines defined by aforemention slopes.

Tan KDEs (1-10), slopes of straight lines passed through
adjacent depth values for airfoil point defined by intersection
of front spar reference line and Y-coordinates for analysis
control stations.

CKDFs (1-10), Z-axis intercepts for corresponding depth
variation lines defined by aforementioned slopes.

Tan kppg(1-10, slopes of stright lines passed through adjacent
depth values fo. airfoil point defined by intersection of rear
spar reference line and Y-coordinates for analysis control
sections.

CKDps (1-10), Z-axis intercepts for corresponding depth variation
lines defined by aforementioned slopes.
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YC AND YTC ARRAYS, OVERLAY (8,0)

The YC and YTC arrays, Tables 38 and 39, contain computed surface
leading edge, trailing edge, airfoil and spanwise depth variation data. True
leading and trailing edge position data are derived from input specifications
by subroutine GEPMC, organized and stored in array YC for use by subroutine
CAERO. Required spanwise depth variation data are computed from thickness
ratio specifications and derived true aerodynamic chord data, by subroutine
GEMMC, organized and stored in array YTC for use by subroutine DMAX.

PR PO S g OO UL I SRS g e it -

YC array locations 1 through 92 and YTC array locations 47 through 60
are used to store data computed by subroutines CAER@, DMAX, AB@XC, and TBWDC
so that pertinent informations commonly available to all subroutines. Data
from these arrays are also used by subroutine GCPMP during data processing
for printed geometry summary output.

——

R Tr———

Data contained in arrays YC and YTC are required for geometry computa- 3
tions by subroutine CMT in overlay (14,0), (15,0), and (17,0). In these i
overlays subroutine CT@T requires the original information contained in :
locations 1 through 92 of the overlay (8,0) YC array to be located in loca- ]
{ tions 41 through 132; YC array locations 1 through 40 are used to store !
calculated data by subroutine CTPT. Information in locations 1 through 46 {1
of array YTC are used by subroutine CT@T as originally created; locations 47 i
th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>