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Scction V

CORE MAPS FOR OVERLAYS (9,0), (10,0), (14,0), (15,0),
(16,0), (17,0), AND (18,0)

Core maps for wing and empennage module overlays other than overlay
(8,0) are found in this section. A complete list of all core maps presented
in Sections III and V are summarized in Table 155 along with pertinent array
specifications and core map table reference numbers. Tables 156 through 237
include core maps for overlays (9,0), (10,0), (14,0), (15,0), (16,0), (17,0},

and (18,0).
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TABLE 155. CROSS-REFERENCE LIST FOR ARRAY CORE MAPS
Corc Location

FORTRAN |Blank | Table

Array Name Overlay Size | Ref. Common | Ref.

ACL 18 900} CT(1) 7121 196
ACLT 18 66 | CD(532) 4652 197
ACVMT 18 660 | CT(1321) | 8441 198
AFD 8 6| T(411) 411 28
CCDLI 15,16,17 150 | CD(501) 4621 186
CCI 14 300 | CD(1651) | 5771 171
CCL 14 300 | CD(51) 4171 171
CCT 14 300 | CD(351) 4471 171
CCw 14,15,16,17 50| CD(1) 4121 170
CD(1-400) 18 2000 - 4121 217
CFL1I 15,17 150 | CD(951) 5071 187
CFL2I 15,17 150} CD(1101) | 5221 187
CIgy 14,15,16 150 | T(501) 501 175
CIgY 17 150 | CD(1401) } 5521 175
CKD (LETEI) 14 50| CD(1951) | 6071 173
CKD 15 50| CD(1951) | 6071 188
CLEI 14,17 150 | CD(651) 4771 174
MI1 15,16,17 150 | CD(1251) | 5371 185
CNT 18 911 T(1541) 1541 202
CTBI 17 150 CD(351) 4471 194
CTBW 9,17,18 150 | T(1541) 1541 193
CTEI 14,17 150 | CD(801) 4921 174
D All 2060 - 2061 8
D (array references) All 2060 - 2061 11
D (variable reference list) All 2060 - 2061 12
D (input data adjustment) 8 2060 S 2061 42
DAF 8 500 | T(1401) 1401 25
DAILK 14 30| D(1765) 3825 164
DC All 100 | D(1401) 3461 10
DC (array references) All 100 | D(1401) 3461 14
DDES 18 220 | CD(661) 4781 221
DDIS 18 220 | CD(441) 4561 220
DDLC 18 220 | CD(221) 4341 219
DDRS 18 220 | CD(881) 5001 221
DDSTR 18 330 | CT(1321) | 8441 222
DDUC 18 220 | CD(1) 4121 219
DFLPK 14 201 D(1745) 3805 163
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TABLE 155. CROSS-REFERENCE LIST FOR ARRAY CORE MAPS (CONT)

Core Location

FORTRAN | Blank | Table

Array Name Overlay Size | Ref. Common | Ref.

DFSP 14 25 | D(1795) 3855 165
DLE 8 23 | D(1985) 4045 22
DLE 14 30 | D(1205) 4265 156
DLEDK 14 50 | D(1530) 3590 159
DLED1 14 30 | D(1500) 3560 158
DSPDK 14 15 | D(1730) 3790 162
DSPL@ 10,18 7 | D(58) 2118 223
DrC 8 22 | D(2031) 4091 24
DTE 8 23 | D(2008) 4068 23
DTE 14 45 | D(1235) 3295 157
DTED1 14 30 | D(1580) 3640 160
DTED2 14 120 | D(1610) 3670 161
EL 18 15 | T(1300) 1300 205
ENQ 18 100 | TW(601) 6821 200
ENQC 18 24 | TW(787) 7007 201
ENX 18 60 | TW(701) 6921 204
FDAT 17 60 | /FDATT/ -- 5
IEL 18 165 { TW(1) 6221 206
IP All 80 | /1PRINT/ -- 7
ND All 100 - 6121 9
ND (array references) All 100 - 6121 13
PT 9,18 100 | T(901) 901 234
S 9,18 200 | T(1001) 1001 235
SPAL 8 50 | T(1001) 1001 21
SPB 18 33| T(1232) 1232 207
SPN 18 33 | T(1265) 1265 208
STRESS 18 1320 | CT(1) 7121 203
STRING 18 220 | T(1676) 1676 213
T (1 - 200) All 2060 - 1 34
T (201 - 900) 9,10,17,18 | 2060 - 1 190
T ((201 - 900) references) 9,10,17,18 | 2060 - 1 191
TA 18 40 | CD(401) 4521 216
TAF 8 350 | T(431) 431 29
TCS 14 250 | CD(1401) | S521 172
TD 8 600 | CD(1101) | 5221 40
TDC, metallic analysis 9,10 200 | T(1341) 1341 224
TDC, advanced composite analysis 18 200 { T(1341) 1341 218
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TABLE 155. CROSS-REFERENCE LIST FOR ARRAY

CORE MAPS (CONT)

Core Location

FORTRAN | Blank | Table

Array Name Overlay Size | Ref. Common | Ref.

TE 14 150 | CD(1251) | 5371 183
TEIGJ 18 4 | TW(783) 7003 199
TF 18 40 | T(2021) 2021 209
TFRDK 8,14 60 | T(1986) 1986 37
TG 14,15,16,17 | 300 | T(1001) 1001 166
TGA 14,15,16,17 | 135 | T(1851) 1851 167
TGJ 8,16. 200 | T(1761) 1761 36
TGR (LETEI) 14 100 | T(1751) 1751 181
TGR (LENT) 14 100 | T(1751) 1751 176
TGR (TEWT, TEWTI) 14 100 | T(1751) 1751 180
TLED 14 25 | TGR(51) 1801 176
™ 9,10 40 | T(920) 920 | 237
TR (TBWDC) 8 16 | T(1301) 1301 50
TS 8 600 | CD(1) 4121 41
TSC 9,10,18 420 | T(1541) 1541 225
TSEC 9,10,18 300 [ CD(1501) | 5621 226
TSF 18 60 | CD(441) 4561 215
TSS (SFSCH, TSCH) 10 100 | T(1961) 1961 227
TSS (STRIB) 10 100 | T(1961) 1961 228
TSS (STWEB) 10 100 | T(1961) 1961 229
TSS (TB@PT, ATB@PT) 9,18 100 | T(1961) 1961 236
TST (LETEI) 14 50 | T(1701) 1701 182
TST (LEWT) 14 50 | T(1701) 1701 177
TST (TEWTI, TEDEV) 14 50 | T(1701) 1701 179
TST (WLETE) 14 50 | T(1701) 1701 184
TT (GEQMW) 8 20 | T(1317) 1317 45
TT (TBWDC, ABPXC) 8 20 | T(1317) 1317 51
TTED 14 40 | TGR(51) 1801 178
TVF 16 100 | T(1961) 1961 192
TVMT 15,16 250 | CD(S1) 4171 189
TVS 8 400 | CD(601) 4721 35
TWG 14,15,16,17 1 40u | T(1301) 1301 169
TWT (1 - 330) 9,10,18 400 | CD(1101) | 5221 230
TWT (CSECW) 9,18 400 | CD(1101) | 5221 232
TWT (DLPVT) 9,18 400 | CD(1101) | 5221 233
TWT (WTPIN) 10,18 400 | CD(1101) | 5221 231
TX 18 160 { CD(1) 4121 211
TXS 18 100 | CD(161) 4281 212
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TABLE 155. (CROSS-REFERENCE LIST FOR ARRAY CORE MAPS (CONCL)
Core Location
FORTRAN | Blank | Table

Array Name Overlay Size | Ref. Common | Ref.
TXY 8,14 500 | T(801) 801 30
v 18 660 | CD(1321) | 8441 198
W(WEIGH1) 18 30 | (WEIGH1) oo 210
W(WEIGH2) 18 35 | (WEIGH2) -- 214
WCG 17 126 | TW(701) 6921 195
WD 8 200 | T(1) 1 20
XMISC All 100 | /MISC/ oo 6
YC 8 150 | T(201) 201 38
YC 14,15,17 150 | T(201) 201 168
YLE 8 109 | TXY (179) 979 32
YI'B 8 124 | TXY(55) 855 3
YIC 8,14,15,17 60 | T(351) 351 39
YIT 8 109 | TXY(288) | 1088 33
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TABLE 156. DLE ARRAY, VARIABLE DATA SUBARRAY FOR FIXED
LEADING EDGE STRUCTURES

General information for array DLE:
Blank common reference location = D(1205)
Array size = 30 cells
Array used by subroutine LEWT for estimation of fixed leading
edge weights and mass distributions

D Array
Array Ref Default
Location | Location | Value Description

Locations 1-10 contain variable data for wing analysis,
D(289) = 0.0.

1 1205 0.0 (W/S)1p:, input unit weight to be used in
lieu of calculated values, if specified.
If 0.0, computed values are used, 1b/sq ft.

2 1206 1.0 Kyt, weight factor, applied to both calcu-
lated and input unit weight.
3 1207 8.0 Awt, chordwise taper ratio of weight

distribution surface, zpg/z|f.

4 1208 1.5 K1, weight equation coefficient

5 1209 0.00077 | C;, weight equation coefficient

6 1210 0.80 C2, weight equation coefficient

7 1211 0.830 C3, weight equation coefficient

8 1212 0.10 K2, equation coefficient for (t/c) effects
9 1213 0.25 C4, equation coefficient for (t/c) effects
10 1214 0.10 (t/c)ref, reference (t/c) for (t/c) effects

Locations 11-20 contain variable data for horizontal tail analysis,
D(289) = -1.0.

11 1215 0.0 (W/S)LE, same as DLE(1)

12 1216 1.0 Kyt, same as DLE(2)

13 1217 8.0 Awt, same as DLE(3)

14 1218 1.75 K1, same as DLE(4)

15 1219 0.00040 | C;, same as DLE(S)

16 1220 0.80 C2, same as DLE(6)

17 1221 0.540 C3, same as DLE(7)

18 1222 ~0.10 K2, same as DLE(8)

19 1223 0.25 C4, same as DLE(9)

20 1224 0.10 (t/c) ref, same as DLE(10)
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TABLE 156. DLE ARRAY, VARIABLE DATA SUBARRAY FOR FIXED
LEADING EDGE STRUCTURES (CONCL)

D Array

Array Ref Default

Location | Location Value Description
Locations 21-30 contain variable data for vertical tail analysis,

D(289) = +N.
21 1225 0.0 (W/S)LE, same as DLE(1)
22 1226 1.0 Kst, same as DLE(2)
23 1227 8.0 Awt, same as DLE(3)
24 1228 1.50 K1, same as DLE(4)
25 1229 0.00040 | C;, same as DLE(S)
26 1230 0.80 C2, same as DLE(6)
27 1231 0.540 Cz, same as DLE(7)
28 1232 0.10 K2, same as DLE(8)
. 29 1233 0.25 C4, same as DLE(9)

30 1234 0.10 (t/c) ref, same as DLE(10)
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TABLE 157.

DTE ARRAY, VARIABLE DATA SUBARRAY FOR FIXED
TRAILING EDGE STRUCTURES

General information for array DTE:

Blank common reference location = D(1235)
Array size = 45 cells
Array used by subroutine TEWT for estimation of fixed trailing

edge weights and mass distribution.

D Array
Array Ref Default
Location |Location | Value Description
Location 1-15 contain variable data for wing analysis,
D(289) = 0.0.

1 1235 0.0 (W/S)TE, input unit weight to be used in
lieu of calculated values, if specified.
If 0.0, computed values are used, 1lb/sq ft.

2 1236 1.0 Kyt, weight factor, applied to both calcu-
lated and input unit weight.

3 1237 0.01 Ayt, chordwise taper ratio of weight

distribution surface, zTg/zgs.

4 1238 1.0 K1, weight equation coefficient

5 1239 0.35 Cy, weight equation coefficient

6 1240 0.0165| Cz, weight equation coefficient

7 1241 1.45 Cz, weight equation coefficient

8 1242 1.00 C4, Q correction factor equation coefficient

9 1243 0.70 Cs, Q correction factor equation coefficient

10 1244 950.0 Co, Qo, reference Q for correction factor
equation, psf

11 1245 1.0 C7, Q correction factor equation coefficient

12 1246 0.0 Not used

13 1247 0.10 K2, equation coefficient for (t/c) effects

14 1248 0.25 Cg, equation coefficient for (t/c) effects

15 1249 . 0.10 (t/c)ref, reference (t/c) for (t/c) effects

R

Locations 16-30 contain variable data for horizontal tail analysis,
D(289) = -1.0.

16
17
18
19

1250
1251
1252
1253

(W/S)Tr, same as DTE(1)
Kwt, same as DTE(2)
Awt, same as DTE(3)
K1, same as DTE(4)
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TABLE 157. DTE ARRAY, VARIABLE DATA SUBARRAY FOR FIXED
TRAILING EDGE STRUCTURES (CONCL)
D Array
Array Ref Default
Location |Location| Value Description

20 1254 0.35 Cy, same as DTE(5)

21 1255 0.0145 | C,, same as DTE(6)

22 1256 1.35 C3, same as DTE(7)

23 1257 0.75 C4, same as DTE(8)

24 1258 0.70 Cs, same as DTE(9)

25 1259 950.0 Ce, same as DTE(10)

26 1260 1.0 C7, same as DTE(11)

27 1261 0.0 Not used

28 1262 0.10 Kz, same as DTE(13)

29 1263 0.25 Cg, same as DTE(14)

30 1264 0.10 (t/c)ref, same as DTE(15)

31 1265 0.0 (W/S)TE, same as DTE(1)

32 1266 1.0 Kwt, same as DTE(2)

33 1267 0.01 Awt, same as DTE(3)

34 1268 1.0 Ky, same as DTE(4)

35 1269 0.35 C1, same as DTE(S)

36 1270 0.0145 | C», same as DTE(6)

37 1271 1.35 C3, same as DTE(7)

38 1272 0.75 C4, same as DTE(8)

39 1273 0.70 Cs, same as DTE(9)

40 1274 950.0 Ce, same as DTE(10)

41 1275 1.0 C7, same as DTE(11)

42 1276 0.0 Not used

43 1277 0.10 K2, same as DTE(13)

44 1278 0.25 Cg, same as DTE(14)

45 1279 0.10 (t/c)ref, same as DTE(15)
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TABLL 108, DLED] ARRAY, VARIABLL DATA SUBARRAY FOR
LEADING EDGE CONTROL SURFACES

General information for erray DLED1:
Blank common reference location = D(1500)
Array size = 30 cel.s
Array used by subroutine LEWT for estimation of leading edge
control surfacc weights and mass distributions. Array contains
three 10-cell data sets, each to be used to describe separate
leading edge devices.

D Array
Array Ref Default
Location| Location | Value Description

Locations 1-10 contain variable data for leading edge device 1.

1 1500 0.0 ID1, type-of-device code for leading edge
device 1.

0.0 = No device, locations 2-9 not

processed

1.0 = Slat

2.0 = Kruger flap

3.0 = Droop nose

Number of panel segments, 1, 2, or 3.

YIB, spanwise location for inboard edge of
device (program assumes device edges to
be parallel to vehicle centerline).
Input value options:

0.XX = fraction of semispan
X.XX = buttock plane, in.

4 1503 0.0 YpB, spanwise location for outboard edge of

device. Same as Y1B,

) 1504 0.0 CTE 1B, chordwise location of device

trailing edge at inboard station.

Input value options:

0.XX = fraction of local trapezoidal
chord, forward (-) or aft (+)
of local trapezoidal leading edge.

X. XX = distance forward (-) or aft (+)
of local trapezoidal leading
edge, in.

2 1501
3 1502

[ =N =]
e o
oo

778




Me Al o o a ~ ooy

TABLL: 158, DLED]1 ARRAY, VARIABLE DATA SUBARRAY ['OR
LEADING EDGE CONTROL SURFACES (CONT)

D Array
Array Ref Default
Location | Location | Value Description
6 1505 0.0 CTE @B, chordwise location of device
trailing edge at the outboard station.
Same as CTg IB-
7 1506 0.0 ACfixed IB, chordwise location of fixed

structure leading edge at inboard station.
This point and outboard point, ACfjxed @B,
defines aft control line for determination
of fixed structures to be deleted; all
fixed structures forward of this line
between YIp and Ygp are deleted. Input
value options:

0.XX = fraction of local trapezoidal
chord, forward (-) or aft (+) of
local trapezoidal leading edge.

X.XX = distance forward (-) or aft (+)
of local trapedoidal leading
edge, in.

NOTE: In slats, specify location of
understructure leading edge.
For Kruger flaps, specify 0.0.
For droop nose, specify hinge
point location.
8 1507 0.0 ACfixed @B, chordwise location of fixed
structure leading edge at outboaru
station. Same as ACfixed IB.
9 1508 0.0 (W/S)1, input unit weight for device to be
used in lieu of calculated values.
Input options:
0.0 = use program calculated values

X.XX = use input values (all data in
locations 1-8 and 10 are
required), 1b/sq ft

10 1509 0.0 Kwt, weight factor for estimated weight
of device, applied to both calculated
and input unit weight.
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TABLE 158, DLED1 ARRAY, VARIABLE DATA SUBARRAY FOR
LEADING EDGE CONTROL SURFACES (CONCL)

D Array
Array Ref Default
Location | Location | Value Description

Locations 11-20 contain variable data for leading edge device 2.

11 1510 0.0 ID2, same as DLED1(1). Same device type
may be specified.

12 1511 0.0 Number of panels, device 2

13 1512 0.0 YiB, same as DLED1(3)

14 1513 0.0 YpB, same as DLED1(4)

15 1514 0.0 CTE IB, same as DLED1(S)

16 1515 0.0 CTE @B, same as DLED1(6)

17 1516 0.0 Xfixed IB, same as DLED1(7)

18 1517 0.0 ACfixed @B, same as DLED1(8)

19 1518 0.0 (W/S)2, -ame as DLED1(9)

20 1519 0.0 Kwt, same as DLED1(10)

Locations 21-30 contain variable data for leading edge device 3.

21 1520 0.0 ID3, same as DLED1(1)

22 1521 0.0 Number of panels, device 3
23 1522 0.0 Yig, same as DLED1(3)

24 1523 0.0 Ypp, same as DLED1(4)

25 1524 0.0 CTE: IB, same as DLED1(5)

26 1525 0.0 CTE ¢B same as DLED1(6)

27 1526 0.0 ACfixed IB, same as DLED1(7)
28 1527 0.0 ACfixed @B, same as DLED1(8)
29 1528 0.0 (W/S)3, same as DLED1(9)

30 1529 0.0 Kwt, same as DLED1(10)
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TABLE 159. DLEDK V. DATA , LEADING EDGE
! LB TRBL SOKY YSIS

General information for array DLEDK:
Blank common reference location = D(1530)
Array size = 50 cells
Array contains equation and design constants for estimation of
leading edge control surface weights and mass distributions.

D Array
Array Ref Default
Location| Location | Value Description
Locations 1-15 contain data for analysis of leading edge slats.

1 1530 1.0 KALE, weight factor to be applied to
calculated fixed leading edge weights
that are deleted (replaced by slat
structure weights).

2 1531 0.145 Aslat wt, chordwise taper ratio of slat
weiaght distribution surface, zTE/zLE.

3 1532 1.0 K1, slat weight equation coefficient

4 1533 0.551 C1, slat weight equation coefficient

5 1534 0.32 C2, slat weight equation coefficient

6 1535 1.0 C3, slat weight equation coefficient

7 1536 0.80 C4, slat weight equation coefficient

8 1537 0.25 Cs, slat weight equation coefficient

9 1538 0.10 K2, equation coefficient for (t/c) effects

10 1539 0.25 Co, equation coefficient for (t/c) effects

11 1540 0.10 (t/c)ref, reference (t/c) for (t/c) effects

12 1541 0.01 K3, weight factor for volume effects

13 1542 1.0 K4, weight coefficient for actuator effects

14 1543 0.125 Cg, equation coefficient for actuator effects

15 1544 1.0 Nact, number of actuators per panel.
Locations 16-30 contain data for analysis of leading edge Kruger

flaps.

16 1545 1.0 Kppr, same as DLEDK(1)

17 1546 1.50 | Agruger wt, same as DLEDK(2)

18 1547 1.0 K1, same as DLEDK(3)

19 1548 0.413 C1, same as DLEDK(4)

20 1549 0.32 C2, same as DLEDK(S5)

21 1550 0.667 | Cz, same as DLEDK(6)

22 1551 0.80 C4, same as DLEDK(7)
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TABLE 159. DLEDK ARRAY, VARIABLE DATA SUBARRAY, LEADING EDGE
CONTROL SURFACE ANALYSIS CONSTANTS (CONCL)

—
D Array

Array Ref Default

Location | Location Value Descript
23 1552 0.25 Cs, same as DLEDK(8)
24 1553 0.10 K2, same as DLEDK(9)
25 1554 0.25 Ce6, same as DLEDK(10)
26 1555 0.10 (t/c)ref, same as DLEDK(11)
27 1556 0.01 K3, same as DLEDK(12)
28 1557 0.75 K4, same as DLEDK(13)
29 1558 0.125 C;. same as DLEDK(14)
30 1559 1.0 Nact, same as DLEDK(15)

Locations 31-46 contain data for analysis of leading edge droop nose
device. Locations 47-50 are not used.

31 1560 1.0 KALE, same as DLEDK(1)
32 1561 9.0 Mdroop nose wt, tame as DLEDK(2
33 1562 1.725 | K1, same as DLEDK(3)
34 1563 0.00077 | C1, same as DLEDK(4)
35 1564 0.80 C2, same as DLEDK(S)
36 1565 0.330 Cz, same as DLEDK(6)
37 1566 0.80 C4, same as DLEDK(7)
38 1567 0.25 Cg, same as DLEDK(8)
39 1568 0.10 K2, same as DLEDK(9)
40 1569 0.25 Co, same as DLEDK(10)
41 1570 0.10 (t/c)ref, same as DLEDK(11)
42 1571 0.01 Kz, same as DLEDK(12)
43 1572 0.50 K4, same as DLEDK(13)
44 1573 0.125 C7, same as DLEDK(14)
45 1574 1.0 Nact, same as DLEDK(15)
46 1575 0.830 Cg, droop nose weight equation coefficient.
47 1576 0.0 Not used
48 1577 0.0 Not used
49 1578 0.0 Not used
50 1579 0.0 Not used
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TABLE 160, DTED1 ARRAY, VARIABLE DATA SUBARRAY FOR TRAILING EDGE

CONTROL SURFACES, SPOILERS

General information for a:ray DTEDI:
Blank common referen:e location = D(1580)
Array size = 30 cells
Array used by subroutines TEDEV and TEWTI for estimation of
trailing edge spoiler weights and mass distrivutions. Array
contains two 15-cell data sets, each to be used to describe
separate spoiler devices.

Location
Array
Location

Location
Ref
Location

Default
Value

Description

Locations 1-15 contain data for analysis of spoiler device 1.

1580 0.0

-

Number of panel segments, 1, 2, or 3.

Value in this location used to determine
if spoiler device is being specified. A
value of 0.0 is interpreted as no spoiler,
locations 2-15 not processed.

YIB, spanwise location for inboard edge of
device (program assumes device edges to
be parallel to the vehicle centerline.
Spoiler device may be located at the same
spanwise positions as trailing edge flaps).
Input value options:

0.XX = fraction of semi-span
X.XX = buttock plane, in.

Ypp, spanwise location for outboard edge of
device. Same as YIR.

CFwD 1B, chordwise location of spoiler
leading edge (hinge line) at inboard
station. Input value options:

<2.0 = fraction of local trapezoidal
chord aft of local trapezoidal
leading edge

>2.0 = distance aft of local trapezoidal
leading edge, in

CFwD @B, chordwise location of spoiler
leading edge at outboard station. Same
as CFwD IR.

2 1581 0.0

no

3 1582 0.0

4 1583 0.0

5 1584 0.0

783




TABLE 160.

DTED1 ARRAY, VARIABLE DATA SUBARRAY FOR TRAILING EDGE

CONTROL SURFACES, SPOILERS (CONT)
D Array
Array Ref Default
Location | Location Value Description

6 1585 0.0 CAFT 1B, chordwise location of spoiler
trailing edge at the inboard station.
Same as CFWD IB.

7 1586 0.0 CAFT ¢B, chordwise location of spoiler
trailing edge at the outboard station.
Same as CFwWD IB-

8 1587 0.0 (W/S)1, input unit weight for device to be
used in lieu of calculated values. Input
options:

0.0 = use program calculated values

X.XX = use input values (all data in
locations 1-7, 9 and 10 are
required), 1b/sq ft

9 1588 0.0 Kyt, weight factor for estimated weight of
device, applied to both calculated and
input unit weight.

10 1589 0.0 IDATE spoilers, control indicator for
processing of fixed trailing edge struc-
ture replaced with spoiler structure:

0.0 = No processing of fixed trailing
edge structure. Program assumes
spoiler positioned over flaps;
deletion of fixed trailing edge
structure based on flap analysis

1.0 = Process data for deletion of

. fixed trailing edge structure

11 1590 0.0 Not used

12 1591 0.0 Not used

13 1592 0.0 Not used

14 1593 0.0 Not used

15 1594 0.0 Not used

Locations 16-30 contain

data for analysis of spoiler device 2.

16
17
18
19

1595
1596
1597
1598

OO OO
e & @
[ 2 = = I = ]

Number of panel segments, same as DTED1(1)
Yig, same as DTED1(2)

YgB, same as DTED1(3)

Ciwp 1B, Same as DTED1(4)
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TABLE 160. DTED1 ARRAY, VARIABLE DATA SUBARRAY FOR TRAILING EDGE
CONTROL SURFACES, SPOILERS (CONCL}
D Array
Array Ref Default
Location | Location | Value Description
20 1599 0.0 CFwD @B, same as DTED1(5)
21 1600 0.0 CAFT IB, same as DTED1(6)
22 1601 0.0 CAFT @B, same as DTED1(7)
23 1602 0.0 (W/S)2, same as DTED1(8)
24 1603 0.0 Kwt, same as DTED1(9)
25 1604 0.0 IDATE spoilers, same as DTED1 (10)
26 1605 0.0 Not used
27 1606 0.0 Not used
28 1607 0.0 Not used
29 1608 0.0 Not used
30 1609 0.0 Not used
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TABLE 161. DTED2 ARRAY, VARIABLE DATA SUBARRAY FOR TRAILING EDGE
FLAP-TYPE CONTROL SURFACES

General information for array DIED2:

Blank common reference location = D(1610)

Array size = 120 cells

Array used by subroutines TEDEV and TEWTI for estimation of
trailing edge flap-type control surface weight and mass
distribution. Array contains six 20-cell data sets to be
used to describe up to four separate flap-type devices for
wing and empennage. The first four sets are for wing design:
sets 1-3 for flaps, and set 4 for flaps or ailerons. Set 5
is used for horizontal tail elevators; set 6 is used for
vertical tail rudders. The first three sets are always
processed for wing and empennage analysis. Sets 4, 5, and 6
are processed only in accordance to the surface type.

D Array
Array Ref Default
Location | Location Value Description
Locations 1-20 contain data for analysis of trailing edge flap
device 1: '
1 1610 0.0 ID;, type of flap code:

0.0 = plain flap
1.0 = single-slotted flaps
2.0 = double-slotted flaps
3.0 = triple-slotted flaps
NOTE: Data requirements in locations 5-14
based on code value. Required data
are:
Code value 0.0 and 1.0, locations 5
and 6
Code value 2.0, locations 5-10
Code value 3.0, locations 5-14
2 1611 0.0 Number of panel segments, 1, 2, or 3.
Value in this location is used to
determine if flap device is to be pro-
cessed. A value of 0.0 is interpreted
as no flap; data in locations 1 and
3-20 are not processed.
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TABLE 161. DTED2 ARRAY, VARIABLE DATA SUBARRAY FOR TRAILING EDGE
FLAP-TYPE QONTROL SURFACES (CONT)
D Array
Array Ref Defeault
Location | Location Value Description
3 1612 0.0 YIB, spanwise location for inboard edge of
device. (Program assumes device edge to
be parallel to vehicle centerline. Flap
device may be located at the same span-
wise position as spoiler devices.)
Input value options:
0.XX = fraction of semi-span
X.XX = buttock plane, in.
4 1613 0.0 YpB, spanwise location for outboard edge of
device. Same as YIp.

NOTE: Locations 5-18 contain chordwise location data.

Input options

for these locations are:
<2.0 = fraction of local trapezoidal chord aft of local

trapezoidal leading edge.

>2.0 = distance aft of local trapezoidal leading edge, in.

10

11

1614

1615

1616

1617

1618

1619

1620

0.0

0.0

0.0

0.0

0.0

0.0

0.0

C; 1B, leading edge location of forward
flap panel at inboard station.

C1 gB, leading edge location of forward
flap panel at outboard station.

C2 1B, trailing edge location of forward
flap panel at inboard station, required
only for double- and triple-slotted flaps,
flap ID = 2 or 3.

C2 ¢B, trailing edge location of forward
flap panel at outboard station.

C3z IB, leading edge location at inboard
station for second flap panel; aft-
panel for double-slotted flaps, mid- °
panel for triple-slotted flaps.

C3 ¢B, leading edge location at outboard
station for second flap panel.

C4 1B, trailing edge location at inboard
station of midpanel for triple-slotted
flaps. Not required for double-slotted
flaps. :
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TABLE 161.

DTED2 ARRAY, VARIABLE DATA SUBARRAY FOR TRAILING EDGE

FLAP-TYPE CONTROL SURFACES (CONT)

Array
Location

D Array
Ref
Location

Default
Value

Description

-

12

13

14

15

16

17

18

19

20

1621

1622

1623

1624

1625

1626

1627

1628

1629

J

0.

0

0

.0

0.0

0

0.

'0

0

0.0

0

0.

0.

.0

0

0

C4 gB, trailing edge location at outboard
station of midpanel for triple-slotted
flaps.

Cs 1B, leading edge location at inboard
station of aft panel for triple-slotted
flaps.

Cs pB, leading edge location at outboard
station of aft panel for triple-slotted
flaps.

!CTE UPR IB, fixed trailing edge upper
surface cutoff location (trailing edge
of upper shroud) at inboard station.

CTE UPR @B, fixed trailing edge upper
surface cutoff location at outboard

| station.

iCTE LWR IB, fixed trailing edge lower

. surface cutoff location (trailing edge

. of lower shroud) at inboard station.

| CTE LWR @B, fixed trailing edge lower
surface cutoff location at outboard
station.

(W/S)1, input unit weight for flaps to be
used in lieu of calculated values. Unit
weight value based on sum of projected
area for all panels. Input options:

} 0.0 = use program calculated values.

X.XX = use input values (all data in
locations 1-18 and 20 are

| required), 1b/sq ft

' Kyt, weight factor for estimated weight

' of device, applied to both calculated

| and input unit weight.

Locations 21-40 contain data for analysis of trailing edge flap

device 2.
21 1630 0.0 ID;, same as DTED2(1)
22 1631 0.0 Number of panel segments, control code for

processing of flap 2 data.
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TABLE 161. DTED2 ARRAY, VARIABLE DATA SUBARRAY FOR TRAILING EDGE
FLAP-TYPE CONTROL SURFACES (CONT)
D Array
Array Ref Default
Location | Location Value Description

23 1632 0.0 YiR, same as DTED2(3)

24 1633 0.0 YpB, same as DTED2(4)

25 1634 0.0 C1 1B, same as DTED2(5)

26 1635 0.0 C1 @B, same as DTEDZ(6)

27 1636 0.0 C2 1B, same as DTED2(7)

28 1637 0.0 C2 @B, same as DTED2(8)

29 1638 0.0 C3 1B, same as DTED2(9)

30 1639 0.0 C3 ¢B, same as DTEDZ(10)

31 1640 0.0 C4 1B, same as DTED2(11)

32 1641 0.0 C4 @B, same as DTED2(12)

33 1642 0.0 C5 1B, same as DTEDZ2(13)

34 1643 0.0 Cs @B, same as DTED2(14)

35 1644 0.0 CTE UPR IB, Same as DTED2(15)

36 1645 0.0 CTE UPR @B, same as DTEDZ2(16)

37 1646 0.0 CTE LWR IB, same as DTED2(17)

38 1647 0.0 CTE LWR @B, same as DTEDZ2(18)

39 1648 0.0 (W/S)2, same as DTEDZ(19)

40 1649 0.0 Kt , same as DTED2(20)

Locations 41-60 contain data for analysis of trailing edge flap
device 3.
41 1650 0.0 ] ID3, same as DTED2(1)
42 1651 0.0 Number of panel segments, control code for
processing of flap 3 data

43 1652 0.0 YiB, same as DTED2(3)

44 1653 0.0 Ypp, same as DTED2(4)

45 1654 0.0 C1 1B, same as DTEDZ(S)

46 1655 0.0 C1 gB, same as DTED2(6)

47 1656 0.0 C2 1B, same as DTED2(7)

48 1657 0.0 C2 pgB, same as DTEDZ(8)

49 1658 0.0 C3 1B, same as DTED2(9)

50 1659 0.0 C3 gB, same as DTED2(10)

51 1660 0.0 C4 1B, same as DTED2(11)

52 1661 0.0 C4 @B, same as DTEDZ(12)

53 1662 0.0 Cs 1B, same as DTED2(13)

54 1663 0.0 Cs @B, same as DTED2(14)

55 1664 0.0 CTg UPR IB» Same as DTED2(15)
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TABLE 161.

DTED2 ARRAY, VARIABLE DATA SUBARRAY FOR TRAILING EDGE
FLAP-TYPE CONTROL SURFACES (CONT)

D Array

Array Ref Default

Location| Location | Value Description
56 1665 0.0 CTE UPR @B, Same as DTEDZ(16)
57 1666 0.0 CTE LWR IB, same as DTED2(17)
58 1667 0.0 CTE IWR @B, Same as DTEDZ(18)
59 1668 0.0 (W/S)z, same as DTED2(19)
60 1669 0.0 Kyt, same as DTED2(20)

Locations 61-80 contain data for analysis of (1) trailing edge flap

device 4, or (2) wing ailerons.

empennage surfaces.

This data set not processed for

61 1670
62 1671
63 | 1672
64 1673
65 1674
66 1675
67 1676
68 1677
69 1678
70 1679
71 1680
72 1681
73 1682
74 1683
75 1684
76 1685
77 1686
78 1687
79 1688
80 1689

0.0

o
o

QOO0 0O Q00O OOOO0COO0OO0OO O
e o ®» & & o e e e s o e
OO OO0 O0DO0DO0OO0ODO0CDOO0OODODOOOOO

ID4, type code for wing flap-type device 4.
If flaps, use same code as DTED2(1). If
ailerons, specify code value of 4.0.

NOTE: Treat aileron as simple flaps for

geometry inputs.

Number of panel segments, control code for
processing of device 4 data

Yig, same as DTED2(3)

YyB, same as DTEDZ(4)

C1 1B, same as DTED2(5)

C1 ¢B, same as DTED2(6)

C2 1B, same as DTED2(7)

C2 @B, same as DTEDZ(8)

C3 2B, same as DTED2(9)

C3 pB, same as DTED2(10)

C4 1B, same as DTED2(11)

C4 pB, same as DTED2(12)

Cs 13, same as DTED2(13)

Cs ¢B, same as DTED2(14)

CTE UPR IB, Same as DTED2(15)

CTE UPR @B, same as DTEDZ(16)

CTE LWR IB, Same as DTED2(17)

CTE LWR @B, same as DTED2(18)

(W/S)4, same as DTED2(19)

Kst, same as DTED2(20)
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TABLE 161. DTED2 ARRAY, VARIABLE DATA SUBARRAY FOR TRAILING EDGE
FLAP-TYPE CONTROL SURFACES (CONT)
D Array
Array Ref Default
Location | Location | Value Description

Locations 81-100 contain data for analysis of horizontal tail

elevators.

This data set is processed in lieu of data in
locations 61-80 for horizontal tails only.

81

82

83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

1690

1691

1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709

0.0

o
o

OO OO0 OO OO0 O0OO0DO0OO0OO0OOOOO
OO O0OO0OO0OO0OO0OO0OOCCOO0OO0ODO0ODO0DOOOO

IDg, type code for device.
for elevator analysis,
NOTE: Treat elevator as simple flaps for
geometry inputs.

Number of panel segments, control code for
processing of device data

Y1B, same as DTED2(3)

Ypp, same as DTED2(4)

C1 1B, same as DTED2(5)

C1 gB, same as DTED2(6)

Not required

Not required

Not required

Not required

Not required

Not required

Not required

Not required

CTE UPR IB» Same as DTEDZ(15)

CTE UPR @B, Same as DTEDZ2(16)

CTE LWR IB» same as DTED2(17)

CTL; LWR @B, Same as DTEDZ(18)

(W/S)s5, same as DTED2(19)

l Kwt, same as DTED2(20)

Specify 5.0

Locations 101-120 contain data for analysis of vertical tail

This data set is processed in lieu of data in

locations 61-80 for vertical tails only.

rudders.
101 1710
102 1711

0.0

0.0

IDg, type code for device.
rudder analysis.
NOTE: Treat rudder as simple flaps for
geometry inputs.
Number of panel segments, control code for
processing of device data.

Specify 6.0 for

—
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TABLE 161. DTED2 ARRAY, VARIABLE DATA CUBARRAY FOR TRAILING EDGE
FLAP-TYPE CONTROL SURFACES (CONCL)

D Array
Array Ref Default
Location| Location | Value Description
103 1712 0.0 YiB, same as DTED2(3)
104 1713 0.0 YpB, same as DTED2(4)
105 1774 0.0 C1 1B, same as DTED2(S)
106 1715 0.0 C1 @B, same as DTED2(6)
107 1716 0.0 Not required
108 1717 0.0 Not required
109 1718 0.0 Not required
110 1719 0.0 Not required
111 1720 0.0 Not required
112 1721 0.0 Not required
113 1722 0.0 Not required
114 1723 0.0 Not required
115 1724 0.0 CTE UPR IB, same as DTED2(15)
116 1725 0.0 CTE UPR @B, same as DTEDZ(16)
117 1726 0.0 CTE LWR IB, Same as DTEDZ2(17)
118 1727 0.0 CTE IWR @B, Same as DTED2(18)
119 1728 0.0 (W/S)g, same as DTED2(19)
120 1729 0.0 Kyt, same as DTED2(20)
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TABLE 162. DSPDK ARRAY, VARIABLE DATA SUBARRAY,
SPOILER CONTROL SURFACE ANALYSIS

General information for array DSPDK:
Blank common reference location = D(1730)
Array size = 15 cells
Array contains equation and design constants for estimation of
spoiler control surface weights and mass distributions.

D Array
Array Ref Default
Location| Location ! Value Description
1 1730 0.0 Ayt Chordwise taper ratio of spoiler weight
distribution surface zpp/z1E
2 1731 1.0 K1, spoiler weight equation coefficient
3 1732 0.008 | Cy, spoiler weight equation coefficient
4 1733 0.80 C2, spoiler weight equation coefficient
5 1734 1.95 Cz, spoiler weight equation coefficient
6 1735 0.10 K,, equation coefficient for (t/c) effects
i 1736 0.25 C4, equation coefficient for (t/c) effects
8 1737 0.10 (t/c)ref, reference (t/c) for (t/c) effects
9 1738 0.01 | K3z, weight factor for volume effects

10 1739 1.0 K4, weight coefficients for actuator effects

11 1740 0.125 | Cc, equation coefficient for actuator effects

12 1741 1.0 Nact, number of actuators per panel

13 1742 | 0.45 K(ﬂdTE), weight factor to be used for computa-
tion of fixed trailing edge weight to be
deleted and replaced with spoiler structure,
used only if DTED1(10), D(1589) or DTED1(25),
D(1604) is a nonzero value (no trailing edge
flaps positioned under the spoilers). Factor
applied to ordinate of fixed structure unit
weight at the spoiler leading edge for approx-
imation of deleted structure. Delta weight
ordinate at spoiler trailing edge is assumed
to be 0.0,

14 1743 0.15 K(tATEl' weight factor to be applied to fixed
trailing edge structure between rear spar and
spoiler leading edge to account for weight
increment to fixed trailing edge structure for
spoiler installation, used only if DTED1(10)
or DTED1(25) is a nonzero value

15 1744 0.0 Not used

793




TABLE 163.

DFLPK ARRAY, VARIABLE DATA SUBARRAY, TRAILING
EDGE FLAP CONTROL SURFACE ANALYSIS

General information for array DFLPK:

Blank common reference location = D(1745)

Array size = 20 cells

Array contains equation and design constants for estimation of
trailing edge flap control surf . e weights and mass distribution.

NUVT= O WV O

N O =N O =N

w

.

=}
o0

D Array
Array Ref
Location | Location

1 1745

2 1746

3 1747

4 1748

S 1749

6 1750

7 1751

8 1752

9 1753
10 1754 0.
11 1755 0
12 1756 0
13 1757 0
14 1758 0.
15 1759 0.
16 1760 1
17 1761 0

13 1761

19 1763

20 1764

.L.---. U S §

Description

Awt» chordwise taper ratio of flap weight distri-
bution surface, panels in retracted
position.

Cy, flap weight equation coefficient

Cp, flap weight equation coefficient

Cz3, flap weight equation coefficient

C4, flap weight equation coefficient

K1, flap weight equation coefficient, type 0,
simple flap '

Ky, flap weight equation coefficient, type 1,
single-slotted flap

Ky, flap weight equation coefficient, type 2,
double-slotted flap

Ky, flap weight equation coefficient, type 3,
triple-slotted flap

K,, equation coefficient for (t/c) effects

Cg, equation coefficient for (t/c) effects

(t/c)ref, reference (t/c) for (t/c) effects

K3, weight coefficient for volume effects

K4, equation coefficient for actuator effects

Ce, equation coefficient for actuator effects

Nact, number of actuators per panel

K ATE UPR, weight factor to be applied to fixed
trailing edge structure between rear spar and
flap leading edge to account for weight incre-
ment to upper surface of fixed trailing edge
structure for flap installation

K ATE Lwr» Weight factor, same as the foregoing,
but for lower surface increment

Not used

Not used
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TABLi: 164. DAILK ARRAY, VARIABLE DATA SUBARRAY,
ATLEPON, ELEVATOR AND RUDDER CONTROL
SURFACE ANALYSIS

General information for array DAILK:
Blank common reference location = D(1765)
Array size = 30 cells
Array contains equation and design constants for estimation of
aileron, elevator and rudder control surface weights and mass

distributions.
D Array
Array Ref Default
Location| Location | Value Description

Locations 1-20 contain data for analysis of ailerons. Locations 8-18
are also used for elevator and rudder analysis.

1 1765 0.0 Awt» chordwise taper ratic of aileron weight
distribution surface, zy/z1f.

2 1766 1.0 K1, aileron weight equation coefficient

3 1767 0.01825 | C;, aileron weight equation coefficient

4 1768 0.35 Cz, aileron weight equation coefficient

5 1769 1.55 Cz, aileron weight equation coefficient

6 1770 0.50 C4, aileron weight equation coecfficient

7 1771 0.25 Cs, aileron wcight equation coefficient

8 1772 0.10 Ky, equation coefficient for (t/c) effects

9 1773 0.25 Cg, equation coefficient for (t/c) effects

10 1774 0.10 (t/c)ref, reference (t/c) for (t/c) effects

11 1775 0.01 {-, weight factor for volume effects

12 1776 0.10 kg4, equaticn coefficient for actuator effects

13 1777 0.125 | C7, equation coefficient for actuator effects

14 1778 1.0 Nact, number of actuators per panel

15 1779 0.10 K AT:: UPR, weight factor to be applied to fixed
trailing edge structure between rear spar and
device leading edge to account for weight
increment to upper surface of fixed trailing
edge structure for aileron, elevator, or
rudder installation.

16 1780 | 0.05 K ATE Lwr» Weight factor, same as the foregoing,
but for lower surface increment

17 1781 0.0 Not used

18 1782 0.0 Not used

19 1783 0.0 Not used

20 1784 0.0 Not used
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TABLE 164.

AILERON

DAILK ARRAY, VARITABLE DATA SUBARRAY,
» ELEVATOR AND RUDDER CONTROL

SURFACE ANALYSIS (CONCL)

{—_ D Array
| Array Ref Default
{Location Location | Value Description
E Locations 21-25 ccntain elevator weight equation coefficients
‘ T n
1 21 1785 1.40 Ky, elevator weight equation coefficient |
P22 1786 0.773 C1, elevator weight equation coefficient
{ 23 1787 0.35 C,, elevator weight equation coefficient
’ 24 1788 0.3069 | Cz, elevator weight equation coefficient
! 25 1789 0.0 Cy4, elevator weight equation coefficient
"____.__. ..... k- . J NEFSTN. . — — S—
! Locations 26-30 contain rudder weight equation coefficients
{ 26 1790 1.50 K1, rudder weight equation coefficient
| 27 1791 0.02442 | C, rudder weight equation coefficient
28 1792 0.35 Cp, rudder weight equation coefficient
29 1793 1.36027 | Cz, rudder weight equation coefficient
30 1794 0.0 C4, rudder weight equation coefficient
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TABLE 165. DFSP ARRAY, VARIABLE DATA SUBARRAY,
TRAILING LEDGE FLAP-TYPE CONTROL SURFACE
SUPPORT STRUCTURE DISTRIBUTION CONSTANTS

General information for array DFSP:
Blank common reference location = D(1795)
Array size = 25 cells
Array contains weight and distribution constants for support
tracks, carriages, hinges and fittings for flap-type control

surfaces.
| D Array
Array Ref Default
Location| Location | Value Description

Locations 1-7 contain weight fraction of total estimated device weight
tuat is to be distributed as support-type structures.

1 1795 0.10 Ksupt wt(0), support weight fraction, type 0
device, plain flap

2 1796 0.28 Ksupt wt (1), support weight fraction, type 1
device, single-slotted flap

3 1797 0.40 Ksupt wt(2), support weight fraction, type 2
device, double-slotted flap

| 4 1798 0.55 Ksupt wt(3), support weight fraction, type 3

device, triple-slotted flap

5 1799 0.10 Ksupt wt(4), support weight fraction, type 4
device, aileron

6 1800 0.10 Ksupt wt(5), support weight fraction, type 5
device, elevator

7 1801 0.10 Ksupt wt(6), support weight fraction, type 6
device, rudder

S B _—

Locacions %-14 contain chord factor for aft location of chordwise
weigh® distribution surface for device support structure. Total
panel chord dimensions used for device types 0, 1, 4, 5, and 6.

Aft panel chord is used as reference chord leng:h tor device type 2,
double-slotted flaps. Chord distance between leadinc edge of mid-
panel and aft panel trailing edge is used as reference chord length
for device type 3, triple-slotted flaps. Support structure weights
are distributed between rear spar and coordinate points defined
from this data set.

[e<]

1802 0.10 Ksupt TE(0)» type 0 dev?ce, plain flap
9 1803 0.15 Ksupt TE(1)» type 1 device, single-slotted flap
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TABLE 165. DFSP ARRAY, VARIABLE DATA SUBARRAY,
TPATLING EDGE FLAP-TYPE CONTROL SURFACE
SUPPORT STRUCTURE DISTRIBUTION

CONSTANTS (CONCL)

D Array
Array Ref Default
Location | Location | Value Description
10 1804 0.20 Ksupt TE(2)» type 2 device, double-slotted flap
11 1805 0.20 Ksupt TE(3)» type 3 device, triple-slotted flap
12 1806 0.10 Ksupt TE(4)» type 4 device, aileron
13 1807 0.10 Ksupt TE(5), type S device, elevator
14 1808 | 0.10 Ksupt TE(6), type 6 device, rudder
A ——

Locations 15-21 contain taper ratio constants for chordwise weight
distribution surface for device support structure, zp/zgs.

SE— -
15 1809 ( 0.475 |Ag, type 0 device, plain flap

16 1810 0.40 | A, type 1 device, single-slotted flap
17 1811 0.30 A7, type 2 device, double-slotted flap
18 1812 0.25 | Az, type 3 device, triple-slotted flap
19 1813 0.475 | A4, type 4 device, aileron

20 1814 0.475 | Ag, type 5 device, elevator

21 1815 0.475 |Ag, type 6 device, rudder

22 1816 0.0 Not used

23 1817 0.0 Not used

24 1818 0.0 Not used

25 1819 0.0 ﬁJLth used
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TABLE 166. TG ARRAY

General infomation tor arrvay 1G;

Blank common reference location = I'(1001)

\rray size = 300 cells

Array TG contains geometry data used for mass distribution calculations
in overlays (14,0), (15,0), and (17,0). Array data are created by
subroutine GCNTL, overlay (14,0). They are saved on mass storage
file 1, record 146, by subroutine WCPNT, overlay (15,0), to be read
into core by subroutinc WPDATA, overlay (17,0).

Array
Location Description

Locations 1 through 44 contain coordinate data for the 11 structural
analysis stations.

1-11 YA(l-ll)’ structural analysis stations, root to tip
. . % ] = BN
12-22 \EA(I-II)’ Y-coordinate for structural analysis stations
23-33 xPA(l-ll)’ X-coordinate for structural analysis stations
34-14 qufl-llb’ X-axis intercept for lines normal to structural
reference line and passing through Y A(1-11)

lLocations 45 through 92 contain coordinate data for the 12 control
points defining the 11 structural panel strips for flutter optimiza-

. y L - . . . . U [ &
tion program mass distribution computations. YA xAl’ XAIZ %\11

Y A'(2-11) = coordinate of planform centroid of the 10 structural panels
defined by Y A(1-11).

R Y'A1-12)
2 V' EAQ-12)
69- 80 X'EA(l-IZ)
e “sca-12)

Locations 93 through 155 contain planform areas, sq ft/side, for
torque-box, leading edge, and trailing edge panels of the 10 struc-
tural panels defined by Y A(1-11)°
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TABLE 1066. TG ARRAY (CONI)

Array
Location lescription
93 ZS'TB , total torque-box planform area, sum of the following
S
panels 1-10
94-103 STB(I-IO)’ individual torque-box panel planform area
104 ZS'LE , total true leading edge planform area, sum of panels
S
1-12. The following panels 1-12 defined by the 11 structural
chords, root chord, and tip chord - panels 1-10 between the
11 structural chords, root to tip; panel 11 for segment
inboard of station 1; panel 12 for segment outboard of sta-
tion 11. (Note: for positive sweep of structural reference
line, panel 11 is calculated, panel 12 = 0.0. Panel 12 exists
for necgative sweep, and panel 11 will be 0.0
105-116 S'Lr(l-l’)’ individual leading edge panel planform areas,
' ; v
| structural reference system
117-129 Same as 104 through 116, except for trapezoidal planform
130 zS'TFS’ total true trailing edge planform area, sum of the
following panels 1-12. Same assumptions as for preceding
leading edge.
131-142 S'Tr(l-l’)’ individual trailing edge panel planform areas,
structural reference systom.
143-155 Same as 130 through 142, except for trapezoidal planform.

Locations 156 through 265 contain leading and trailing edge chord

data and panel areas. X-coordinates and delta chords are computed

at Y-coordinates of the 11 structural analysis control stations
YEA(I-ll)’ locations 12 through 22. Panel areas are for panels between

these stations. All areas are sq ft/side.

156-1606 XFIF (1-11)° X-coordinate, true leading edge
167-177 XALE (1-11)° X-coordinate, front spar
178-188 A leading edge chord, distance between front spar

CLE (1-11)°
and true leading edge
184 SS'IF, total truc leading edge planform area, sum of the

following panels (1-10)

190-199 S'LF (1-10)° individual leading edge panel planform areas,

aerodynamic reference system
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TABLE 166. TG ARRAY (CONCL)

Array
Location Description
200-210 Same as 189-199, except for trapezoidal planform
211-221 xFTE(l-ll)’ X-coordinate, rear spar
222-232 XATE(I-ll)’ X-coordinate, true trailing edge
233-243 ACTF(I-ll) trailing edge chord, distance between true trailing
“ ’
edge and rear spar
244 ZS'TE, total true trailing edge planform area, sum of the
following panels (1-10)
s , R ek L
245-254 S TE(1-10)’ individual trailing edge panel planform areas,
aerodynamic reference system
255-265 Same as 244-254, except for trapezoidal planform

Locations 266 through 298 contain torque-box cross-sectional data
for the 11 structural analysis control stations.

260-276

277-287

288-248

299- 300

wTB (1-11)’ torque-box width, root to tip. Also referenced as
TBW, dimension 11.
DTB (1-11)° torque-box average depth, root to tip. Also ref-

erenced as TBD, dimension 11.

XATB (1-11)° torque-box cross-sectional area, root to tip,
sq in.

Not used
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TABLE 167. TGA ARRAY

General information for array TGA:

Blank common reference location = T(1851)

Array size = 135 cells

Array TGA contains geometry data used for mass distribution calculations
in overlays (14,0), (15,0) and (17,0). Array data in locations 1
through 42 is created by subroutine GCNTL, overlay (14,0). Data in
locations 43 through 135 is created from array CCI data by subroutine
FDIS, overlay (15,0), required data to be saved for computations in
overlay (17,0). Array data is saved on mass storage file 1, record 145
by subroutine WC@NT, overlay (15,0). Array TGA is recreated from this
record by subroutine WADATA, overlay (17,0).

Array

Location Description

Locations 1 through 42 contain control station data for mass distribu-

tion calculations for flexible loads analysis. Y,.q; are coordinates of

11 equally spaced stations between structural analysis control station 1
and the tip station, b/2. These stations define the 10 aerodynamic strips
for which mass distribution data are computed as output under data

generation option for flexible analysis program. Y-coordinates for panel
centroids, locations 23 through 32, rve assumed to be at panel midpoints.

9

1-11 Y(l-ll)’ Y-coordinates for aerodynamic strip boundaries,

control stations for mass distribution calculations in aero-
dynamic system, root to tip.
x(l-ll)’ X-coordinates of structural reference line for

\(1—11)'

23-52 YCG(l-lO)’ strip centroid Y-coordinate for the 10 panels
defined by Y(l-ll)’ mass distribution integration stations
for all items within strip.

33-42 XCG(l-lO)’ X-coordinates of structural reference line for

Ye6 (1-11)°

Data in locations 43 through 135 are created from array CCI by sub-
routine FDIS. They contain torque-box geametry informmation used to
recreate array CCI data in overlay (17,0) for mass distribution inte-
gration of final design torque-box weights by subroutine TBFWI.

Locations 43 through 119 contain data from array CCI locations 1 through
77, locations 120 through 124 from CCI(97) through CCI(102) and locations
125 through 133 from CCI(127) through CCI(137).
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TABLE 167. TGA ARRAY (CONCL)

Array
Location Description
43-53 YA(l-ll)’ structural reference line stations, initially
created from array TG, locations 1 through 11, reference
stations for torque-box weight per inch data
54-64 XAFS (1-11)° X p -distance to the front spar reference line
from the structural analysis stations YA(l-ll)'
65-75 WTB (1-11)° torque-box width at the 11 structural analysis
stations
76- 86 YFS (1-11)° Y-coordinate for (Y,, %AFS)(I—II)
87-97 XFS (1-11)" X-coordinate for (Y,, XAFS)(I-ll)
-10% - i 2
98-108 YRS (1-11)° Y-coordinate for (YA, %ARS)(I 11)
5 C s 1 =
109-119 Xps (1-11)° X-coordinate for (Y,, %ARS)(I 11)
Locations 120-124 contain torque-box integration control data.
120 ID, control code for type of integration:
0.0 = integration for ZW, zwx and ZWY in weight analysis
reference system only.
1.0 = integration for all mass properties in all three
analysis reference systems.
121 NY’ maximun nunber of chordwise strips for each torque-box
panel, initially created from variable data subarray
DINTI, location 1.
122 Azkmin’ minimun width of chordwise strips for each torque-
box panel, initially created from DINT1(4).
123 NK’ maximun number of grids in each chordwise strip, initially
created from DINIT(T).
124 AXA min’ minimun grid height in er:h chordwise strip, initially
created from DINTI(10). '
135-135 torque-box depth at the 11 structural analysis

Dave (1-11)°
stations.
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TABLE 108, YC ARRAY, OVERLAYS (14,0), (15,0), AND (17,0)

General information for array YC:

Blank common reference location = T(201)

Array size = 150 cells

Array data in locations 1 through 92 are created by GEMMC when either
linear or nonlinear leading edge options are used. Created data
subset size = number of input control stations plus 1.

Data in locations 1 through 92 are used in overlays (14,0), (15,0), and
(17,0) for true aerodynamic and structural chord calculations.
Arrangement of data used from this array along with the storage of ~
the data items calculated are different from that of overlay (8,0).
Descriptions for array YC used in overlay (8,0) can be found in
Section III.

Locations 1 through 40 contain local aerodynamic and structural chord
information computed by subroutine CTWT for the using subroutines.
Coordinates (Yj,\j) defining the planform reference point are specified
in array locations TT(1), and TT(2), respectively.

Array
Location Description

Locations 1 through 10 chord data for the aerodynamic chord at Yj.

1 X

'LE , true leading edge X-coordinate

C
2 XLE’ leading edge element line X-coordinate for theoretical
planform
3 XFS’ front spar reference line X-coordinate
4 XEA’ structure reference line X-coordinate
5 XRS' rear spar reference line X-coordinate
6 Xpp» trailing edge element line X-coordinate for theoretical
planform
7 XTE , true trailing edge X-coordinate
C
8 ctotal’ truc aerodynamic chord, [YC(7) - YC(1)]
9 Ctrap aerodynamic chord for theoretical planform,
’
[YC(6) - YC(2)]
10 Cbox’ torque box chord [YC(5) - YC(3)]
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TABLE 168.

. g g o 1R 2 # 3 Lol S VS L b A

YC ARRAY, OVERLAYS (14,0), (15,0), AND (17,0) (CONT)

ORI e~ Y

Array
Location

Description

Locations 11 through 31 contain chord data for the structural chord
passing through (Yj,X;j). Structural chord intersection points with
the seven spanwise control lines are defined in terms of the Yj and
Xj coordinates.

11
12
13
14
15
16
17

18

19
20
21
22
23
24

25
26
27
28

29
30

31

'32-40

YLEc, true leading edge

LE® theoretical planform leading edge element line

FS’
, structural reference line

Y
Y front spar element line
YEA
Rg? Tear spar reference line

Y
YTE’ theoretical planform trailing edge element line
Y... , truc trailing edge

TLC

XLF , true leading edge
C

xLE’ theoretical planform leading edge element line
XFS’ front spar reference line
XEA’ structural reference line

XRS’ rear spar reference line
XTE’ theoretical planform trailing edge element line

xTF , true trailing edge
C
C structural chord for true planform
total,

Ctrap’ structural chord for theoretical pianform

Cbox’ structural chord for torque box

CC , X-axis intercept line normal to structural reference
i

line and passing through point (Yj,Xj)

(-1/TAN AEA - TAN Ai)

D ax » Maximum airfoil depth as station Yj
i
(t/c)i, thickness ratio at station Yj

/

(Dmaxi Ctotal)

Not useqa
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TABLE 168. YC ARRAY, OVERLAYS (14,0), (15,0), AND (17,0) (CONCL)

Array
Location Description

41-52 YLE(I-lZ)’ Y-coordinates for the up to 11 input control
stations used for defining locations of true planform leading
edge. Tip station value is added to data set.

53-64 XLE(l-lZ)’ X-coordinates corresponding to stations defined in
locations 41 through 52, Tip station coordinate is assumed to
be for leading edge element line of theoretical trapezoidal
planform.

65-75 TanLF(l-ll)’ slope of straight lines passed through adjacent
points defined by preceding X-, Y-coordinates.

76-86 CLE(l-ll)’ X-axis intercepts for straight lines defined by
slopes and preceding X-, Y-coordinates.

87-98 YTE(l-lZ)’ Y-coordinates for trailing edge, similar to
preceding locations 41 through 52.

99-110 xTE(l-lZ)’ X-coordinate for trailing edge, similar to preceding
locations 55 through 64.

111-121 TanlE(l-ll)’ slope of trailing edge lines, similar to preceding
locations 65 through 75.

122-132 CTE(l-ll)’ X-axis intercept for trailing edge lines, similar
to preceding locations 76 through 86.

133-150 Not used
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TABLE 169. TWG ARRAY

D i M Rt L i MWﬁﬂ?{'WW*W, bt SR LI

B T

General information for array TWG:

Blank common reterence location = T(1301)
Array size = 400 cells

Array TWG contains weight, mass distribution, and 1-g loads data created
by overlays (14,0) and (15,0). This array is saved on mass storage
file 1, record 147, by subroutine WCPNT, overlay (15,0). It is
recreated in overlay (17,0) by subroutine WPDATA from this source.

TWG array locations are initially set to 0.0 by subroutine LEWT, over-

lay (14,0).

Array

Location Description

Locations 1 through 9 are used to store exposed panel component weight
data computed by overlays (14,0) and (15,0) routines. Computed data,
lb/side, are stored in array TWG locations by subroutines identified.

1 - ZW, total outer panel weight, processed by FDIS. Initially
set to weight indicated through variable-data value in D(144),
subsequently adjusted to sum of computed values in loca-

tions 2 through 5.

2 }.‘.W.I.B, initial torque-box weight, set up by FDIS,
3 | }:WLE, total estimated leading edge weight, set up by WLETE
{  from CCW(1)

4 sz}-I’ total estimated trailing edge weight, set up by WLETE
from CCW(2)

5 }‘..W,”p, total estimated tip weight, set up by WCONT from
CCI(91) value calculated by MISCNT.

6 ZAW(.DL, total incremental structural provision weights for the

preceding z“TB'
7-9 Not used

up to seven concentrated mass items. Set up by CDL during
computation loop. This weight is ecqual to sum of values in
locations 10 through 16 and is assumed to be included in

Locations 10 through 16 contain computed structural provision weights

for each of the seven concentrated mass items computed by CDL.

tion in location 17 is not created. It is intended to contain incre-
mental weights for tip provisions for T-tail vertical tail and root

previsions for T-tail horizontal tails.

Informa-

0-
1u-d6 AW(Zl)L(l-?)
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TABLE 169. TWG ARRAY (CONT)

Array
Location Description
17 AWT_ tail’ T-tail incremental weight at tip (not created; how-

ever, processing provisions are programmed). Set up by WCONT
from TCS(242)

Locations 18 through 60 contain torque-box distribution data for the

seven AWCDL items. This data set is created by FDIS.

18-27 A torque-box panel (1-10). Torque-box panel-point

wCDL’
weights of the seven structural provision weights for con-
centrated masses, distribution based on concentrated mass

locations relative to spanwise torque-box panel boundaries.

28-38 ‘A(l-ll) (ACDL) 1-g shear at the 1l structural analysis sta-
tions for preceding panel weights, 1b

39-49 MX A(1-11) (ACDL) * 1-g bending moment for preceding panel
weights, in.-1b

50-60 MY A(1-11) (ACDL)’ 1-g torsional moment for preceding panel

weights above, in.-1b

locations 61 through 65 will contain 0.0 values transferred from
TCS(242) through TCS(246) by WOANT. Data for these locations are not
created. This data set is intended to contain indicated information
for incremental structural provision weights for T-tail configurations.

61 . AW . ail prov.’ 1b/side

62 ch, Y-coordinate for centroid of preceding weight
63 Xcg, X-coordinate for centroid of preceding weight
64 YA og? Ya -coordinate for point (ch, xcg)

65 Xy cg’ X A -coordinate for point (ch, Xcg)

Locations 66 through 73 contain leading and trailing edge component
data created by WLETE from arrays CCW and CCL. This data set is
used to create WILT array data by WADATA in overlay (17,0). All
eight items are stored in tems of pounds per air vehicle.
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TABLE 169. TWG ARRAY (CONT)

Array
Location Description
66 wFIX LE? fixed leading edge structure weight, from CCW(3)
67 le’ weight of leading edge device 1, from CCL(64)
68 WDZ’ weight of leading edge device 2, from CCL(65)
69 WDS’ weight of leading edge device 3, from CCL(66)
70 WFIX TE? fixed trailing edge structure weight, from CCW(5)
71 wFL’ total weight of trailing edge flaps, from CCW(6)
72 WSP’ total weight of spoilers, from CCW(7)
73 WAIL’ weight of ailerons for wing, elevators for horizontal
tail, and rudders for vertical tail, from CCW(8)
74-85 Not used

Locations 86 through 95 contain initial estimated panel weights for
torque-box, created by FDIS from array TCS. This data set is used
by WDDATA, overlay (16,0), to initialize subarrays WPNLS and TPNLW.

T
box-panels, 1lb/side

86-95 W B(1-10) initial structure weight estimates for the 10 torque-

Locations 96 through 332 contain data sets for deadweight 1-g shears
and moments. The first data set, locations 96 through 128, is com-
puted by FDIS. It contains total 1-g deadweight loads for all com-
ponents except fucl and expendable concentrated masses (data sets in
locations 267 through 332).

Data sets in locations 129 through 161 contain initial load estimates
for torque-box structures, set up by FDIS from array TCS.

Data sets in locations 162 through 233 contain load sets for total
leading and trailing edge structures. These sets are set up by LETEI,
array TCS data. These two data sets contain 12 items for each load.
Second through twelfth items are for the 11 structural analysis
stations., The first item is computed at the centerline station, show-
ing the effect of any structures inboard of the first structural cut.
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TABLE 169. TWG ARRAY (CONT)

Array
Location Description

Data sets in locations 234 through 266 contain loads for miscellaneous
contents. These are set up by MISCNT from array CCI, locations 169
through 201.

Data set in locations 267 through 299 contains loads for fuel. This
data set is computed by FDIS from fuel cell 1 and 2 loads data. The
remaining-fuel load factor at DGW@ for each cell (data cells TWG(382)
and TWG(395) is used to compute these loads.

Data set in locations 300 through 332 contains loads due to concen-
trated mass items 1 and 2 (the two masses that can be treated as expend-
able items). The loads set is created by MISCNT from array CCI data

using the remaining-mass factor for these two items stored in TCS(228)
ani TCS(229).

Load values are computed in terms of pounds for shear, and inch-pounds
for moments.

96-106 sz(l-ll)’ 1-g shear for total outer panel, less fuel and
concentrated masses
107-117 ZMXﬁml-ll)’ 1-g bending moment for preceding shear load

118-128 zMYA(l—ll)’ 1-g torsional moment for preceding shear load

129-139 1-g shear for initial estimate weight of torque-

VA(I—ll)(TB)’
box structures
14G-150 h&!ﬁl-ll)(TB)’ 1-g bending moment for preceding torque-box

shear
151-161 MYAIl-ll)(TB)’ 1-p torsional moment for preceding torque-box
shear
162-173 VA(U-ll)(LE)’ 1-g shear for total leading edge structures
174-185 MXA(U-ll)(LF)’ 1-g bending moment for preceding LE shear
186-197 thHO*ll)(Lr)’ 1-g torsional momen* for preceding LE shear
198-209 VA(U-ll)(TEJ’ 1-g shear for total trailing edge structures

210-221 B&IHU-IIJ(TE)’ 1-g bending moment for preceding TE shear
22- \ . - i > i = shes
222-233 MYA(O-II)(TE)’ 1-g torsional meoment for preceding TE g&ggr

A
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TABLE 169. TWG ARRAY (CONT)

Array
Location Description

234-244 YA(I-ll)(MISC)’ 1-g shear for miscellaneous items (includes tip
structure; does not include structural provision weights for
concentrated masses).

245-255 MXﬁ(l-ll)(MISC)’ 1-g bending moment for preceding MISC shear

256-266 hku\(l-ll)(MISC)’ 1-g torsional moment for preceding MISC shear

267-277 VA(l 11) (FUEL) ’ 1-g shear for design fuel in cells 1 and 2 at

=

DWGEH

278-288 h&l{l-ll)(FUEL)’ 1-g bending moment for preceding fuel shear

289-299 MYA(I—II)(FUEL)’ 1-g torsional moment for preceding fuel shear

300- 310 vA(l-ll)(CDL 1,2)° 1-g shear for design weight for concentrated
mass items 1 and 2 at DGWQ

311-521 MXA(I 11 (DL 1,2)° 1-g bending moment for preceding CDL shear
‘ Tid y &

322-332 1-g torsional moment for preceding CDL shear

Maa-11) oot 1,2)°

Lorations 333 through 367 contain weight-per-inch data sets for leading
edge, trailing edge, and torque-box structures. These data sets are used
by WDDATA, overlay (16,0), to create array data in subarrays WPILE, WPITE,
and TBWPI. The torque-box data set is created by FDIS based on initial
torque-box weight estimate. LE and TE data sets contain 12 items. These
are average wt/in. for the 12 LE and TE panels stored in array TCS, loca-
tions 1-12. Each panel weight is divided by corresponding panel spanwise
length in the structural reference system. LE and TE wt/in. information
printed by PRTA, overlay (9,0), or ACPRTA, overlay (18,0), on outer panel
design summary page is obtained from these data sets.

333-344

345- 356

357-367

Wt/in. (0-11) (LE), spanwise distribution of total leading edge
structures, average panel spanwise unit weight
Wt/in. (0-11) (TE), spanwise distribution of total trailing edge
structures, average panel spanwise unit weight
Wt/in. (1-11) (TB), spanwise distribution of torque-box structures,
initial weight estimate

Locations 368 through 374 contain data processing code information for
the seven ccncentrated masses. This data set is created by subroutine
MISCNT frem array TCS, locations 228 through 234.
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TABLE 169. TWG ARRAY (CONT)

Array
Location

Description

368-374

KWI‘(I-?)’ data processing code for concentrated masses 1-7:

0.0 = no mass exists
+1.0 = compute all mass distribution information
-1.0 = compute structural provisions only

Locations 375 through 400 contain design data for fuel cells 1 and 2.
Subroutine FDIS creates these data sets from array CCI, locations 114
through 126, after evaluation process for each fuel cell. Subroutine
WDDATA uses these data sets to create array data for subarray TFLD.
Processing of fuel mass properties by subroutines WFLDD and WVFDD, over-
lay (17,0), is based on information in this data set. All fuel cell
data are computed and stored as per side values.

(375-387)
375
376

377
378
379
380
381

382

383

384

385

Fuel cell 1, same as CCI(114) through CCI(126) for fuel
cell 1.

YIB’ Y-coordinate of structural reference line identifying

location of inboard closeout rib for fuel cell 1.
Y¢B’ Y-coordinate of structural reference line identifying

location of outboard closeout rib for fuel cell 1.
XIB’ X-coordinate corresponding to preceding YIB

x{?)B’ X-coordinate corresponding to preceding Y{DB

AYA, Y-station increment, (Y¢B-YIB)/10.0

w¢, computed fuel capacity of cell, based on input density
K¢, (wcap'rWFS)/ (wg),full-capauty scaling factor to adjust

initial value of calculated mass distribution data to sum of
required full-capacity plus fuel system weights
KDES’ (WDESWFS)/ (wtotal)’ design capacity scaling factor to

adjust full-capacity mass distribution data to fuel cell load
at DGW@

wtotal’ (wcap
fuel plus fuel-system weight
WDES total’(wDEs+wFs) , design capacity weight, sum of fuel

load at DGWP plus fuel system weight
wcap’ required full-capacity fuel weight for cell. If not

+WFS), full-capacity weight, sum of full-capacity

specified in input data set, calculated value is used. If
specified, smaller of input value and calculated capacity is
used.
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TABLE 169. TWG ARRAY (CONCL)

Array
Location Description

386 WDES’ design fuel load at DGWP as specified in item 4 of input
data set

387 wFS’ fuel system weight associated with fuel cell 1, assumed
to be distributed proportional to fuel distribution surface

(388-400) Fuel cell 2, same as CCI(114) through CCI(126) and data set

in locations 375 through 387

388 YIB

389 YQB

390 XIB

391 ow

392 Aya

393 Wb

394 K@

= KDES

396 wtotal

Ll "DES total

398 2D

399 WDES

400 WFS

813




TABLE 170. CCW ARRAY

General information for array CCW:

Blank common reference location = CD(1)

Array size = 50 cells

Array CCW contains leading and trailing edge structure weight summary
information created in overlay (14,0) by subroutines WLETE, LEWT, TEWT,
TEWTT, and LETEI. This array is saved on mass storage file 1, record
148, by subroutine WCOUNT, overlay (15,0). It is recreated in overlay
(17,0) by subroutine WADATA from this source for processing of LE and
TE data by that subroutine.

CCW array locations are initially set to 0.0 by subroutine LEWT.

Array
Location Description

Locations 1 through 16 contain weights and unit weights for LE and
TE structures, Weight data set is initially computed as pounds
per side values by computing routines and converted to pounds per
air vehicle values by subroutine WLETE.

p> total leading edge structure weight

wLE’
ZWTF, total trailing edge structure weight
WFIX LE” fixed leading edge structure weight

zwDEV LE? total leading edge device weight

wFIx TE? fixed trailing edge structure weight

= R ¥ B 7 I oS T )

EWFL TE® total trailing edge flaps, sum of input flap-type

device sets 1, 2, and 3. (NOTE: Subroutine nomenclature
for these devices is trailing edge devices 3, 4, and 5.)
7 wAIL’ aileron weight for wing, elevators for horizontal tail,

and rudders for vertical tails specified by input flap-type
device sets 4, 5, or 6. (NOTE: Subroutine nomenclature for
this device is trailing edge device 6.)

8 Z‘.WSP, spoiler weights, sum of input spoiler devices 1 and 2,

internally identified as trailing edge devices 1 and 2.
9 (W/S) LE? unit weight for total leading edge structures, weight

in location 1 divided by area in location 17.
10 (W/S)TE, unit weight for total trailing edge structure,

weight in location 2 divided by area in location 18.
11 (W/S) FIX Li* unit weight for fixed leading edge structures,

weight in location 3 divided by area in location 19.
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TABLE 170. CCW ARRAY (CONT)

Array
Location Description

12 (W/S)DFV Lg® average unit weight for leading edge devices, total
weight in location 4 divided by sum of device planfom areas
in location 20.

13 (W/S)FIX 1 unit weight for fixed trailing edge structures,
weight in location 5 divided by area in location 21.

14 (W/S)FL Tg verage unit weight for trailing edge flaps,
total welght in location 6 divided by total device planform
area in location 22.

15 (W/S)AIL, unit weight for aileron-type devices, weight in loca-
tion 7 divided by area in location 23.

16

(WYS)SP, average unit weight for spoiler devices, total weight

in location 8 divided by total device planform area in loca-
tion 24,

Locations 17 through 26 contain computed planform areas for leading
and trailing edge items identified in locations 1 through 8. These
area values are initially computed in temms of square feet per side
and subsequently converted to square feet per air vehicle values by

WLETE.

17 SLE’ total planform area for leading edge

18 STE’ total planform area for trailing edge

19 SFIx LE’ planform area for fixed leading edge, total area less
segnents deleted for leading edge devices

20 SDEV LE? total leading edge device planform area, sum of areas
for devices, 1, 2, and 3.

21 SFIX TE? planform area for fixed trailing edge, total area less
segments deleted for trailing edge devices

22 SFL TE? total planform area for trailing edge flap-type devices,
internally identified as TE devices 3, 4, and S.

23 SAIL’ planform area for aileron-type device, internally identi-
fied as TE device 6.

24 SSP’ total planform area for spoiler-type devices, internally

identified as TE devices 1 and 2.
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TABLE 170. CCW ARRAY (CONT)
Array
Location Description
25 SLE trap, total planfomm area of leading edge, based on
trapezoidal planform
26

STE trap, total planform area of trailing edge, based on

trapezoidal planform

Locations 27 through 42 contain CG coordinates (Y,X) for the eight
weight items in locations 1 through 8.

27
28
29
30
31
32
33
34
35
36
57
38
39
40
4]
42

-

G for ZWLE

G for Z‘.WLE

G for ZWTE

G for ZWTE
6 For Mpx L
6 T Yerx e

6 or Ty 1

6 for TWppy 1k

e o Yerx e

o for Werx 1r

cc for T

g or e g

cc for Warp

6 for WarL

G for waP

e for Z:WSP

T S S S A S T S = T

Locations 43 through 49 contain type-of-device identification code

for leading and trailing edge devices.

This data set is created by

subroutine LEWT, locations 43, 44, and 45, and by subroutine TEWTI,

locations 46 through 49.
WLETE to identify device type during output print of calculated leading
and trailing edge summary information under control of IP(12), control

card 2, colunn 12. Set created by LEWT is device type for each of the

These control codes are used by subroutine
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TABLE 170. CCW ARRAY (CONCL)

Array

location Description

three sets of devices, internally identified as leading edge device 1,
2, and 3. Code value definitions are:

1.0 = leading edge slats
2.0 = leading edge kruger flaps
3.0 = droop leading edge

Trailing edge sets created by TEWTI are for flap/aileron-type devices,
internally identified as trailing edge device 3, 4, 5, and 6. Code
value definitions are:

simple flaps
single-slotted flaps
double-slotted flaps
triple-slotted flaps
aileron

elevator

rudder

[« N T B VR N
o CcCooCco

43 device-type code for LE device

NLE]’ !
44 NLEZ’ device-type code for LE device 2
45 NLES’ device-type code for LE device 3
46 NTES’ device-type code for TE device 3.
47 NTE4’ device-type code for TE device 4
48 NTES’ device-type code for TE device 5
49 NTEb’ device-type code for TE device 6
50 Not used
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TABLE 171. CCI, CCL, and CCT ARRAYS, OVERLAY (14,0)

General informmation for arrays CCI, CCL, and CCI:

Blank common reference location: CCI = CD (1651)
CCL = CD (51)
CCT = CD (351)

Array size = 300 cells

Arrays CCI, CCL, and CCT all contain same type of information. CCI is
working array for overlay (14,0) subroutines that compute leading
and trailing edge mass distribution data. CCL and CCT are temporary
storage routines for CCI data computed for LE and TE structures,
respectively. Array CCL is created by subroutine LEWT, array CCT by
subroutine TEWT. Both arrays are used by mass integration subroutine
LETEI to recrecate CCI array data during separate calculation passes
for mass properties integration programmed in LETEI.

Array CCI is created by both subroutines LEWT and TEWT. It contains
necessary weight and control geometry information for all LE and TE
structural components. Data sets created for storage of each type of
control surface device data are sized to contain informmation for up
to six separate devices stored in consecutive cell locat! ns. How-
ever, number of LE devices is limited to three. In TE ¢ 'rrol
device analysis, each cell location in data sets refer to a specific
type of TE device.

All weight data are computed in terms of weight per side.

CCI array locations are set to 0.0 by subroutines LEWT and TEWT.

Array

Location . Description

Locations 1 through 63 contain fixed structure panel weight, distribu-
tion, and control geometry data. These data sets describe fixed
structure without any control surface devices. Panels are the 10 plan-
form segments with parallel aerodynamic chords that are defined by
Y-coordinates for the 11 structural analysis stations. Spanwise and
chordwise distribution parameters are computed in aerodynamic refer-
ence system.

2-11

zwbusic’ total weight of fixed structures, sum of wpnl (1-10),

following

wpnl (1-10)
strips defined by YEA(I-ll)

, panel weights for the 10 aerodynamic LE or TE
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TABLE 171. CCI, (CL, and CCT ARRAYS, OVERLAY (14,0) (CONT)

Array
Location Description
i . .  — s
12-21 TAN anl (1-10)° slope of spanwise distribution line for the
10 panels, based on weight per inch ordinates at inboard and
outboard stations of each panel. Each weight ordinate is com-
puted as product of unit weight, 1b/sq in., times true panel
chord at control stations.
22-31 CZ (1-10) X-axis intercept corresponding to preceding slope
?
for the 10 panel weight distribution lines
32-41 AX(l-lO)’ taper ratio for chordwise distribution of spanwise
weight ordinates for each panel, A\ = ZAFT/ZFWD
e . - . .
32-52 xHﬂ)(l-ll)’ X-coordinate for forward panel control point at
YEA 1-11° computed location for true leading edge for LE
panels, or rear spar for TE panels..
53-63 XAFT (1-11)° X-coordinate for aft panel control point at
YEA 1-13° front spar for LE panels, or computed location for

true trailing edge for TE panels

Locations 64 through 147 contain weight, distribution, and control
geometry data for up to six control surface devices.

64-69

70-75
76-81

“DEV (1-6)* weight for each of the separate control devices,

1, 2, and 3 for LE, 1 through 6 for TE. The variable input
data array D locations for data sets corresponding to these
are:

Device No. LE TE

1 D(1500-1509) D(1580-1594)
2 D(1510-1519) D(1595-1609)
3 D(1520-1529) D(1610-1629)
4 = D(1630-1649)
5 = D(1650-1669)
6 (Wing = aileron = D(1670-1689)

(Hori = elevator) D(1690-1709)

(Vert = rudder) D(1710-1729)

(_W/S)DEV (1-6)° device unit weight, 1b/sq ft

SDEV (1-6) device planform area, 1b/sq ft
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TABLLE 171, CCI, CCL, and CCT ARRAYS, OVERLAY (14,0) (CONT)

Array
Location Description
82-87 Y (1-6)" Y-coordinate for inboard edge of device
88-93 Y¢B (1-6)° Y-coordinate for outboard edge of device
94-99 Yoo (1-6) Y-coordinate for centroid of device weight
100-105 X X-coordinate for centroid of device weight

CG (1-6)°
106-111 TAN ZDEV (1-6)* slope of spanwise distribution line for each

device
112-117 C, DEV (1-6)" X-axis intercept corresponding to preceding slopes
e : ; SN I )
118-123 Ax DEV (1-6)° taper ratio for chordwise distribution of span

wise weight ordinates for each device, A\ = ZFWD/ZAFT
124-129 TAN XFWD DEV (1-6) slope of forward control line defining

device LE

130-135 CX WD DEV (1-6)° X-axis intercept corresponding to preceding

slopes tor forward control lines

) 4 . _ .
136-141 TAN Xy 1 pEv (1-6)° slope of aft control line defining device
TE

slopes for aft control lines

X-axis intercept corresponding to preceding

Locations 148 through 219 contain weight, distribution, and control
geometry data for processing of fixed structures to be deleted and
replaced with control surface devices.

148153 | Wi () eg)
154-159 | 0/S) ey (o c16)
160-165 | Sy, e
166-171 1 Y6 AFIX(-)(1-6)
172-177 | x

CG AFIX(-) (1-6)
178-183 | TN Ly e
184-189 | C; prixe) c16)
190-195 1 Ay AFIX(-) (1-6)

196-201 | TAN X akixc-) (1-6)
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TABLE 171, CCI, CCL, and CCT ARRAYS, OVERLAY (14,0) (CONT)

Array
Location Description
202-207 1 Oy AFIX(-) (1-6)

208-213 | TN Xy v ) 1)

214-219 1 G i AFIX(-) (1-6)

Locations 220 through 291 contain weight, distribution, and control
geometry data for processing of incremental fixed TE structures to be
added to basic fixed TE panel weights. This data set is created during
processing of TE devices only and in accordance to type-of-device and
input control information.

220-225 | Wepiv y1-6)

226-231 | (V/S) w4 1-6)
2 -

232237 | S pArrxeey 1-6)

2 -

238-243 | Ye6 ARIX(+) (1-6)

244-289 1 Xo6 AFIX(+) (1-6)

250- 255 TAN 2 ABIX(+) (1-6)
256-261 “7 AFIX(+) (1-6)
262-267 AX AFIX(+)(1-6)
268-273 | TAN Xiam AFIX(+) (1-6)
2742719 | Oy D AFIX(+) (1-6)
280-285 | TAN Xypr ARIX(+) (1-6)
286-291 C

X FWD AFIX(+)(1-6)

Locations 292 through 295 contain grid size control data created
from subarray DINI1 of variable input data array D, locations 1143
through 1154.

292 Ny, maximun number of chordwise strips for each panel,
DINTI(2) for LE and DINTI(3) for TE
293 AYmin’ minimum width of chordwise strips for each panel,

DINTI(5) for LE and DINTI(6) for TE
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TABLE 171. (C1, (CL, and OCT ARRAYS, OVERLAY (14,0) (CONCL)

Array
Location ' Description
294 Nx, maximun number of grids in each chordwise strip,
DINTI(8) for LE and DINTI(9) for TE
2905 Axm'm’ minimum grid height in each chordwise strip, DINTI(11)
for LLE and DINTI(12) for TG

Locations 296 through 300 contain data created and used during compu-
tations of basic fixed structure weights by subroutines LEWT and TFWT.

296 KW/S’ computed weight factor to be applied to basic calculated
(W/S)(O value. If (W/S) is input, only input KW/S’ item 22 of
fixed LE and 1F input data sets, is used.

297 (W/S), computed or input basic unit weight, including applicable
l\W/S’ 1b/sq in.
298 Accp/Acave’ average chordwise centroid location for basic

weight, fraction of average checrd from forward control line,

computed as CP = (1 + 2A)/(3 +3A), where A = input value,
location 229

294 Axcpe taper ratio for average chordwise distribution of basic
fixed structure, input value, item 3 of fixed LE and TE input
data sets

300 Cave’ average fixed structure chord computed at Y-station
=1/2 (Y1 v Yll)
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TABLE 172. TCS ARRAY, OVLRLAY (14,0)

General information for array TCS:

Blank common reference location = CD(1401)

Array size = 250 cells

Array TCS contains mass distribution data resulting from numerical
integration procedwes programmed in subroutine LETEI for leading
edge and trailing edge structures. Mass distribution data are
computed and stored for each distribution panel defined for
weight analysis, flutter optimization, and flexible loads analysis
reference systems.

Array '1CS data are used by LETI2 to create LE and TE data in arrays
CLEI, CTEI, CI@Y for use by overlay (17,0) subroutine WADATA, WVFDD,
and WFLDD.

Array
Location Description

Locations 1 through 36 contain weight and moment data for LE or TE
structures integrated in the weight analysis system. This data set con-
tains weight and moment data for 12 panels defined by the 11 structural
analysis control stations, centerline station, and tip station. Panel
(0) is defined by the X-axis and the structural chord defined by control
station 1, Y 1. Panel (11) is defined by the structural chord of con-
trol station 11, Y o1, and the aerodynamic tip chord. Any LE or TE
structures within these panels are assigned to these panels.

1 prnl 0’ weight of structure inboard of structural chord.
2-11 zwpnl (1-10)° weight of structure between control stations
1 and 11
12 prnl (11)” weight of structure outboard of structural chord 11

13-14 z(W-AY\)(O_n), sum of grid spanwisc moments for each of the
12 preceding panels. Moments are computed at inboard control
station, Y-\i’ for each panel.

25-36 }:(WoA\\) (0-11)" sum of grid chordwise nicments for each of the
12 preceding panels. Moments are computed at inboard control

station, X'\i = 0, for cach panel.
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TABLE 172, TCS ARRAY, OVERLAY (14.0) (CONT)

- Array

'Location Description

locations 37 through 113 contain weight, moment, and inertia data
for LE or TE structures integrated in the flutter optimization reference
system. This data set contains data for the 11 structural strip
panols defined for the 11 structural synthesis control stations,

$1 11)> (TG(1) - TG(11)). The spanwise panel boundaries are defined
l» A (1-12)° (TG(45) - TG(56)). All weights, moments and inertia are

summed to the structural synthesis control points for the panel,

it gy = e

I

| 37-47 ZW )2 sum of grid weights for structural strip panels

pnl (1-11
defined for flutter optimization program

8-58 Z(W.Ay\)(l-ll)’ sum of grid spanwise moments for each of the

11 flutter optimization panels moments computed at structural
synthesis control station, Y i of panel

159-69 E(WﬂAX )(1 1)’ sum of grid chordw1se moments computed at

70-80 Z(W-

} is the pitch inertia, Y."EGVA() Z(IOY)1

|
31 - 2 : =l
81-91 i (W AY’ )(1 1) and Z(I, )(1 1) roll inertia data
92-102 é z(I (1_11) sum of grid pitch (I ) s
103 113 | 2( O\\)(l 11)° sum of grid roll (IO) s

structurdl synthesis control station, X,.=0, fpr each panel
- )(1 11)* and Z(1 )(1 -11)° Iﬂltlally, sum of second

hEIght moment for pitch inertia calculatlons Final value

| S Y

Locations 114 through 190 contain weight, moment, and inertia data for
LE or TE structures integrated in the flexible loads analysis reference
system. This data set is sized to contain data for 11 aerodynamic
strip panels; however, data are computed for only 1C panels as de-
fined by (Y,X) coordinates in TGA(1)-TGA(42). Data are stored in

first 10 locations of each subset.

114-

124
125-

RSP pT—

123 zwpm](l-]O)’ sum of grid weights for aerodynamic strip
panels defined for flexible loads analysis program
Not used
134 E(W-AY)(]_IO) sum of grid spanwise moments for ecach of the
b
10 flexible loads analysis panels, moments computed at panel

control station, Yi’ defined in TGA(23)-TGA(32).
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TABLE 172, TCS ARRAY, OVERLAY (14,0) (CONCL)

Array
Location Description
135 Not used.
136-145 Z(W“AXJ(I_IO), sum of grid chordwise moments computed at

panel control station, Xi, defined in TGA(33)-TGA(42)
146 Not used.
- AX2

147-156 E(W-AX2) () 1gy5 and (1) (g_q0)s

second weight moment for pitch inertia calculations.

Initially, sum of

q q . g . - . 2
Final value is pitch inertia, IYi T (W.AX )i + z(IOY)i
157 Not usgd
158-167 z(w-AY')(l_lo) and 2(Ix)(1-10)’ roll inertia data
168 Not used
= 3 3 t
169-178 E(IOY)(I-IO)’ sun of grid pitch (IO) 3
179 Not used
- 4 1]
180-189 Z(IOX)(l-IO)’ sum of grid roll (IO) s
190 Not used

Locations 192 through 227 contain shear and moment data for LE or
TE structures computed from panel integration results stored in
locations 1 through 36.

192 V\(O), 1-g shear at centerline
193-203 v\(l-ll)’ 1-g shear at structural analysis control stations
Y\a-11)°
204-215 hk@«(o-ll)’ 1-g bending moments for preceding shears
216-227 MYA(O-ll)’ 1-g torsional moments for preceding shears

Locations 228 through 237 contain yaw inertia data computed for
Vthg_lgtgerOQynamic strips defined for flexible loads analysis program

228-237 z(1,) (1-10
stations (Yi’xi) defined in TGA(23) - TGA(42).

, sum of grid yaw inertia computed at control
) P

238-250 Not used
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TABLE 173. CKD ARRAY, SUBROUTINE LETEI

General information for array CKD:

Blank common reference location = CD(1951)

.Array size = 50 cells

Array CKD is used by subroutine LETEI, overlay (14,0), for storage and
retrieval of local airfoil depth data used during integration loops
of leading and trailing edge structure weights. Parameter values for
depth variations stored in locations 1 through 40 are created from
array TFRDK for each integration pass. Locations 41 through 50 are
used for storage of pertinent parameter values computed during inte-
gration of LE and TE structures.

' Array
| Location Description
| 1-10 Tan KDFWD(l-lO)’ from TFRDK(1)-TFRDK(10) for LE and
| TFRDK(41) -TFRDK(50) for TE
i 11-20 LKD AD(1-10), from TFRKD(11)-TFRDK(20) for LE and TFRDK(51)-
TFRDK(60) for TE
21-30 Tan KDAFT (1-10)” from TFRDK(21)-TFRDK (30) for LE and
0.0 for TE
31-40 (aayurr (1-10), from TFRDK(31)-TFRDK(40) for LE and 0.0 for TE
41 KDFWDi at station Yi
42 KDAFTi at station Yi
43 Tan KDi’ chordwise KD slope at strip [(KDAFT-KDFWD)AAX]
44 KD at station (Yi’xi)’ depth factor at grid centroid
45 K¢(KD)2
46 K¢ for component, from DKDIN(2) for LE and DKDIN(3) for TE
2 . .-y
47 wgrid . K¢ (KD)", weight (Iﬂ) term for local airfoil depth
effect for each grid
48-50 Not used
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TABLE 174, CLEI and CTElI ARRAYS

General information for arrays CLEI and CTEL:
Blank common reference locations: CLEI = CD(651)
CTEI = CD(801)

Array sizes = 150 cells

Arrays CLEl and CTEI contain mass distribution data for leading edge and
trailing edge structures created by subroutine LETEI from computed
data stored in array TCS. CLEI and CTEI are saved on mass storage
file 1, records 149 and 150, by subroutine WLETE. The arrays are
recreated from this source by subroutine WPDATA for overlay (17,0)
computations.

Array
Location Description

Locations 1 through 36 contain mass distribution data integrated in the
weight analysis-reference system., This data set is created from
array TCS, locations 1 through 36.

1-12 Z“pnl (0-11) weight analysis reference system
13-24 Z(W-4Y,)(0-11)
25-36 Z(W-AX4)(0-11)

Locations 37 through 91 contain mass distribution data integrated in the
flutter optimization reference system. This data set is created from
array TCS, locations 37 through 91.

37-47 prnl (1-11) flutter optimization reference system
48-58 Z(W'AYA )(1_11)

59-69 ZW-AX, ) (1-11)

70- 80 Z(yy ) (1-11)

81-91 2(1)(.\ ) (1-11)

Locations 92 through 146 contain mass distribution data integrated
in the flexible loads analysis reference system. This data set is
created from array TCS, locations 114 through 168.

09 : .
92-101 prnl (1-10)° flexible loads analysis reference system
102 0.0
Y2 2 " 4

103-112 Z(NAY) () 1oy
113 .

114-123 (W.AX) (1-10)
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TABLE 174. CLEI and CTEI ARRAYS (CONCL)

Array
Location Description
124 0.0
25
125-134 Z(IY)(I-lo)
135 0.0
136-145 Z(IX) (1-10)
146 0.0
147-150 Not used
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TABLE 175. CI@Y ARRAY

el —

General information for array CIQY:

Blank common reference location = T(501) in overlays (14,0), (15,0), and
(lo,0). €D (1401) in overlay (17,0).

Array size = 150 cells

Array CI@Y contains yaw inertia data, IZ’ computed in overlays (14,0) and

(15,0) for use in overlay (17,0) for total weight, CG, and inertia com-
putations by subroutine WADATA. This array also contains mass distribu-
tion data for concentrated masses. Array CI@Y is saved on mass storage
file 1, record 190, by subroutine WDDATA, overlay (16,0). This record
is read into core by WJIDATA, updated with final torque-box (I7)'s and
revritten. Array CI@Y is subsequently recreated by WPDATA for total
surface mass distribution calculations. Array CI@Y is initialized to .
0.0 by subroutine WLETE.

Array
Location Description

Locations 1 through 70 contain yaw inertia for the 10 aerodynamic
panels defined for flexible loads analysis.

1-10 Z(l,) torque-box structures, created by W@PDATA from

27TB(1-10)°
TCS(201) -TCS(210).
11-20 Z(l,) leading edge structures, created by LETEI from

Z7LE(1-10)°

TCS(228)-TCS(237). :

21-30 z(IZ)TF(l-IU) trailing edge structures, created by LETEI from
- ‘ ’

TCS(228)-TCS(237)

ol 2 isca1-10),

CKD(21)-CKD(30)

41-50 Z(IZ)CDL(I-IO)’ concentrated masses, created by CDL from

CKD(31)-CKD(40)

miscellaneous contents, created by MISCIT from

51-60) 2(IZ)FL1(1-10)’ fuel in cell 1, created by FDIS from TCS(201)-
TCS(210)
- 1 i B
61-70 Z(IZ)FLZ(I-IU)’ fuel in cell 2, created by FDIS from TCS(201)
TCS(210)

Locations 71 through 120 contain mass distribution data for deleted
weights of concentrated mass items 1 and 2 at the design point for flexi-
ble loads analysis. This data set is computed by subroutine CDL, overlay
(15,0). Values are added to distribution data for concentrated masses
stored in array (MII, flexible loads analysis set, for computations of
total panel and CG computations by subroutine W@DATA, overlay (17,0).
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TABLE 175. CI@Y ARRAY (CONCL)

Array
Location Description
71-80 : : .
EA“(II)L 1,2 pnl (1-10)° flexible loads analysis reference system
panel weights for that portion of concentrated mass items 1 and 2
which are deleted for mass status at the design condition for
flexible loads analysis. Weights in affected panels are based on
"beamed rcaction' weight at panel CG's that straddle concen-
trated mass CG.
81-90 Iy - .
Z(AW \)CDL 1,2 pnl(1-10)’ first mass moment for preceding
91-100 weights
;Q@h-X?CDL 1,2 pnl(1-10)° first mass moment for preceding
weights
101-110 E(Iy)cnL 1,2 pnl(1-10)° pitch inertia for preceding weights
111-120 2(1X)CDL 1,2 pnl(1-10)° roll inertia for preceding weights
121-150 Not used
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TABLE 176,

TGR ARRAY, SUBROUTINE LEWT

General information for array TGR:

Blank common reference location = T(1751)

Array size = 100

Array TGR is used for storage and retrieval of input variable
data for analysis of fixed leading edge and leading edge
Subarray TLED, dimension 25, is assigned
to locations TGR(51)-TGR(75).
variable data from array DLE for fixed leading edge analysis
and from arrays DLED1 and DLEDK for control surface analysis.
Locations 1-50 and 76-78 are used for storage of calculated

control surfaces.

This subarray contains

data.
Subarray
| Array TLED Fixed Leading Edge Leading Edge Control
! Location | Location Analysis Surface Analysis
' 1 - Zroot» fixed AW g, fixed structure weight to be |
weight/inch at deleted for device i
inboard control
' station.
2 - 3) Ycg, centroid for deleted weight
3 - 23 XcG, centroid for deleted weight
4 - Z4 Z1g, fixed structure weight/inch,
inboard station of device
5 - 45 Zpg, fixed structure weight/inch
outboard station of device
6 - 26 AZIB
7 - 27 Ay
8 - Zg ZLE IB» Ordinate of weight distri-
bution surface at Yig, XLg
9 = Zg Z1g g, Ordinate of weight distri-
bution surface at Y__, X
IB’ "LE
10 - 210 ZFS IB
| - 211 ZFS @B
12 — = 2AC 1B, Ordinate of weight distri-
bution surface at Yig and fixed
LE weight deletion X-control
station defined by the input
data in TLED(7)
13 - - ZAC @B, same as the foregoing
except at Ypp and X(TLED(8))
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TABLE 176. TGR ARRAY, SUBROUTINE LEWT (CONT)

Subarray
Array TLED Fixed Leading Edge Leading Edge Control
Location | Location Analysis Surface Analysis
14 = = Xcg 1B» centroid of deleted part
of fixed LE surface at the
inboard station
15 - - XcG gps same as the foregoing
except at outboard station
16 - - A AWT, spanwise taper ratio of
deleted LE weights, AZgp/AZIB
17 = = A Awr 1p» Chordwise taper ratio
of deleted weight distribution
" surface, Ez AC IB% EZLE 113%
- = A s (2 3
= - - _Mawr g8, (2 ac pB)/ (2LE g
37 = - CGy pgy, spanwise centroid of
device weight, fraction of
device span
38 - - -
39 - - Ay DEv, Spanwise taper ratio of
device weight distribution line
40 - - Z1B, weight ordinate at inboard
station of device weight distri-
bution line
41 - - Zgp, weight ordinate or outboard
station
42 - - CGy pgy» chordwise centroid of
device weight, fraction of
average device chord
43 - - AX DEV, chordwise taper ratio of
device weight distribution line
44-50 - - -
51 1 (W/S)LE, input unit | TYPE, device type code
weight
52 2 Kwt Number of panels
54 4 Ky Yo
55 5 C1 CTE IB
56 6 C2 CTE ¢B
57 7 C3 ACfixed IB
58 8 Kz ACfixed @B
59 9 Cq (W/S)DEV, input unit weight
60 10 (t/Cc)ref Kwt
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TABLE 176. TGR ARRAY, SUBROUTINE LEWT (CONCL)

Subarray
Array TLED Fixed Leading Edge Leading Edge Control
Location | Location Analysis Surface Analysis ¢
61 11 |- KALE
62 12 - A wt
63 13 |- Ky
64 14 - Cy
65 15 |- C;
66 16 |- C3
67 17 - C4
68 18 |- Cs
69 19 |- X7
70 20 |- Co |
71 21 - (t/C)res
72 22 |- K3 c
73 23 |- Ky
74 24 |- Cy
75 25 |- Nact
76 - - K] + K3 + Kq
77 = = (Q"Spn1)/bpn1
78 - - Kpgy, device weight index factor
79-100 - - -
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TABIE 177. TST ARRAY, SUBROUTINE LEWT

General information for array TST:

Blank common reference location = T(1701)

Array size = 50 cells

Array TST is used for storage and retrieval of calculated
leading edge control device geometry and weight distri-
bution data. This array is used during computations for
each of three devices analyzed by subroutine LEWT, array
locations are initially set to 0.0 before each analysis.

Array
Location Description
1 YiB, inboard control station for device i
3 YpB, outboard control station for device i
5 XpwD IBs X-coordinate of true leading edge at YIp
4 Xpvp gB» X-coordinate of true leading edge at Ygp
5 XAFT IB, X-coordinate of device trailing edge at YIp
6 XAFT @B, X-coordinate of device trailing edge at Ygp
7 CiB, device chord at YIp
8 CgB, device chord at Ygp
9 S, total projected plan from area for device i, sq ft/side
10 LapT, device span, distance along device trailing edge
11 Tan C, slope of device aerodynamic chord equation
12 Cc, center line intercept for device aerodynamic chord equation
13 Lapr/Npn1» panel lengths
14 S1, inboard panel area, sq ft/side
15 S, middle panel area, sq ft/side
16 Sz, outboard panel area, sq ft/side
17 W1, inboard panel weight, 1b/side
18 W2, middle panel weight, 1b/side
19 W3, outboard panel weight, 1b/side
20 (W/S)1, inboard panel unit weight, 1b/sq ft
21 (W/S);, middle panel unit weight, 1b/sq ft
22 (W/S)z, outboard panel unit weight, 1b/sq ft
23 Y], inboard station, panel 1
24 Y,, outboard station, panel 1
25 Yz, outboard station, panel 2
26 Y4, outboard station, panel 3
27 C1, device chord at Y;
28 C2, device chord at Y
29 Cz, device chord at Y3
30 C4, device chord at Y4
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TABLE 177, TST ARRAY, SUBROUTINE LEWT (CONCL)

Array

Location Description
31 CGy), spanwise centroid, panel 1
32 CGy2, spanwise centrcid, panel 2
33 CGyz, spanwise centroid, panel 3

. 34 CGx)» chordwise centroid, panel 1

} 35 CGx2y chordwise centroid, panel 2

.36 CGyz, chordwise centroid, panel 3
37 4Y1,2.3

| 38 AL, pianform taper ratio, panel 1
39 A2, planform taper ratio, panel 2
40 Az, planform taper ratio, panel 3
41 CGy, chordwise centroid, fraction of chord at Ycg
42 Ax, chordwise taper ratio of weight distribution surface
43 XALE 1B, chordwise station for fixed leading edge cutoff at Yip

CALE 1B» chord for fixed leading edge deletion at Yip
44 XALE ¢, chordwise station for fixed leading edge cutoff at Ygp
CALE ¢B» chord for fixed leading edge deletion at Ygp

45 Tan CALE, slope of CALE equation
46 CcALE, centerline intercept for CALE equation
47 (NzyLt * DW)/Ssurface
48 ZW, total device weight, 1b/side
49 IMy, total noment about the X-axis, in.-1b
50 ZMy, total moment about the Y-axis, in.-1b
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TABLE 178. TTED ARRAY

General information for array TTED:

Blank common reference location = TGR(51)

Array size = 40

Array TTED is used for storage in retrieval of input variable data for
analysis of fixed trailing edge and trailing edge devices. Subroutine
TEWT initializes array locations to zero and transfers input data
subarray DTE information to TTED for analysis of fixed TE structures.
In the evaluation loop for TE devices, subroutine TEDEV organizes
device variable data into array TTED in accordance to device type.
Variable-data subarrays DTED1, DTED2, DSPDK, DFLPK, and DAILK are
used to create required TTED data.

Array TTED is printed by subroutine TEWTI, as part of array TGR,

under control of IP(11), case control card 1, colum 11.

Ailerons;
Flaps; Devices Elevators;
Fixed TE Spoilers, 3, 4,5, 6; Rudders; Device

Structure Devices 1, 2 Types 0, 1, 2, 3 |6; Types 4, 5, 6
Array Ref Data Array | Ref Data Arrays | Ref Data Arrays |Ref Data Arrays

—— e

Location DTE DTED1, DSPDK | DIED2, DFLPK | DTED2, DAILK
1 (9/S) g i D e D,
2 l(wt anl anl anl
3 At YiB Y1p Y18
4 K, Vo Y Y
2 G “m 1B ‘1B ) 1B
6 < rip g8 ‘) g8 ¢ g8
7 & CT 1B ¢ 1B 1B
J Gy CaFT 9B 2 o8 “2 g8
8 Es ) C3 1B C3 18

10 Cq i C3on o
e ¢ ) C4 1B C4 18
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TABLE 178.

TTED ARRAY (CONT)

Flaps; Devices

Ailerons;
Elevators;

Fixed TE Spoilers, 3, 4, 5, 6; Rudders; Device
Structure Devices 1, 2 Types 0, 1, 2, 3|6; Types 4, 5, 6
Array Ref Data Array | Ref Data Arrays | Ref Data Arrays |Ref Data Arrays
Location DTE DTED1, DSPDK DTED2, DFLPK DTED2, DAILK
12 S S C 4 gB C4 OB
L ID gy Cs 18 Cs 1
14 C8 - CS B C5 OB
1> (/€ s ) “rE uPR 1B “TE uPR 1B
Sl ] C1: UPR gB CIE UPR gB
L ] “Tr LR 1B CIE iR 1B
S ] “TE LwR gB CIE LwR oB
19 - (W/S) (W/S) (W/S)
20 = Wt K Wt K Wt
21 ) Mt Mt Awt
22 S l\'l C1 Kl
23 = C1 C2 C1
24 = C2 C3 C2
25 - Cq Cy Cs
6| - - K, peo |G
2 i i Kl, type 1 C5 (ailerons only)
28 i i Kl, type 2 i
29 i i Kl, type 3 )
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TABLE 178.

TTED ARRAY (CONCL)

Ailerons;

Flaps; Devices |Elevators;
Fixed TE Spoilers 3,4, 5, 6; ‘| Rudders; Device
Structure Devices 1, 2 Types 0, 1, 2, 3|6; Types 4, 5, 6
Array | Ref Data Array | Ref Data Arrays | Ref Data Arrays |Ref Data Arrays
Location DTE DTED1, DSPDX DTEDZ, DFLPK DTED2, DAILK
30 - KZ .Kz KZ
31 - C 4 C5 C6
32 = (t/c)ref (t/c)ref (t/c)ref
33 - 1(3 l(3 l(3
34 - K4 K4 1'(4
35 - CS C6 C7
20 i Nact Nact Nact
2 K(-ATE) X (-ATE) X (-ATE)
i X saTE) £ (ATE) X (sATE)
39 - . . -
40 = - - -
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TABLE 179. TST ARRAY, SUBROUTINES TEWTI AND TEDEV

General information for array LEWT:
Blank common reference location = T(1701)
Array size = 50 cells
Array TST is used for storage and retrieval of calculated trailing edge
control device geometry and weight distribution data. This array is
used during computations for each of six devices analyzed by subroutine
TEWTI and TEDEV. Array locations are initially set to 0.0 by TEWTI
before analysis of each device. The contents of this array are printed
by TEWTI after each analysis under control of IP(11), case control
card 1, column 11.
| TE control devices are intemally identified by code value of N and
are sequentially evaluated. Code definitions are:

Device and Input Data Set Location

Spoiler No. 1, D(1580-1594)

Spoiler No. 2, D(1595-1609)

Flap No. 1, D(1610-1609)

Flap No. 2, D(1630-1649)

Flap No. 3, D(1650-1669)

Flap No. 4 or aileron for wing, D(1670-1689)

Elevator for horizontal tails, D(1690-1709)

Rudder for vertical tails, D(1710 1729)

i Device No. 6 is treated as a special type and processed in accordance
to surface type being analyzed.

Devices No. 3, 4, 5, and 6 are evaluated based on type code specified
in first item of device input data set. Type code definitions are:

Code Value Type

Simple flaps

Single-slotted flaps

Douwble-slotted flaps

Triple-slotted flaps

Ailerons

Elevators

Rudders

Information stored in array TST is created according to device number
and type. The following cross-section sketches are presented to
supplement data descriptions of array TST. Roman numeral points
correspond to chordwise data points which must be specified in each
input data set at inboard and outboard control stations YIP and Y(DB'
(Refer to Tables 160 and 161, arrays DTED1 and DTED2.)
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TABLE 179. TST ARRAY, SUBROUTINES TEWTI AND TEDEV (OONT)
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TABLE 179. TST ARRAY, SUBROUTINES TEWTI AND TEDEV (CONT)
Sketch Ref
Array A | B,E, |C,E, | D,E,
Location Description F F F
1 YIB' inboard control station - - - -
2 Y¢B’ outboard control station - - - -
3 XFWD IR’ forward X-control station at I I I I
YIB' Also X-coordinate reference for
-Tlia and +TEd.
4 XFWD o8 I |1 I I
S XAFT IR’ aft X-control station at YIB“ IT| TE I1 II
6 XAFT oB I} TE I1 II
7 XRS [g» Year spar X-coordinate at YIB' RS| RS RS RS
Also X-coordinate reference for +TEC.
3 *ks pB -
9 XTE IB’ X-coordinate of true trailing TE| TE TE TE
edge at YIB'
10 XTE 0B TE| TE TE TE
11 XFWD(III) IB’ X-control station for LE | S - ITI | III
of second flap panel, double- and
trible-slotted flaps.
12 xFWD(III)¢B - = IIT§{ III
13 XAFT(IV)IB’ X-control station for TE S S S IV
of second flap panel, triple-slotted
flaps only.
14 XAFT(1V) 0B o N
15 XFWD(V)IB’ X-control station for LE of | - - - \'
aft flap panel, triple-slotted flaps
only.
16 XFWD(V)@B = - o \Y
17 XAFT(-TE)IB’ X-control station for II| TE TE TE
-TEb_
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TABLE 179. TST ARRAY, SUBROUTINES TEWII AND TEDEV (CONT)
| Sketch Ref
Array ' A |B,E | C,E, | D,E,
Location Description F F F
TE
18 xAFr(~'I'E)¢B Il TE 'IE_
19 X+TE IB’ X-control station for TE of -1 VI VI Vi
U
upper surface of fixed trailing edge
structure (upper shroud).
20 X -l VI VI VI
+TEU @B
e Y+TE_ 1B, X-control station for TE of | - |vII |vII |vII
lower surface of fixed trailing edge :
structure (lower shroud).
22 X ‘ - |VII | VII | VII
+’I’EL @B
23 C1 IB® device reference chord at YIB’ C1 C1 C1 C1
'[XAFT(-TE)'XFWD]’ for fixed trailing
edge deletion.
24 C1 oB 01 C1 C1 C1
25 CTE g true total trailing edge X| X [X X
chord at Y, [x,meS] .
26 CTE B X| X
27 CWI‘ pnl IB* reference device chord C1 C1
for weight equation at YIB' Also
used for extended position planform
area calculations for double- and
triple-slotted flaps.
e CWr pn1 gB 414 |* |X
29 C +TE FWD IB’ forward reference chord X| X X X
for fixed TE structure at YIB’
30 C +TE FWD @B X| X X X
] 31 Not used Cl e - -
] 32 Not used -] - - -
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TABLE 179. TST ARRAY, SUBROUTINES TEWTI AND TEDEV (CONT)

o~ — v T Ty rm———,

s Caioms

g

Sketch Ref
Array A | B,E | C,E
Location . Description F F
33 A(‘TE(-S) jp reference chord for fixed 0.0 | 14
trailing edge planform area adjustment
at YIB’ represents basic deleted por-
tion of 1E, set to C1 for device No. 3,
4, 5, and 6.
34 A(‘TE(-S) oB 0.0 C1 C1
35 ALTE(+S) 1B’ reference chord for 0.0 X X
fixed trailing edge planform area
adjustment at YIB’ represents chord
width for area to be added due to
shroud structures. See sketches E
and F.
36 A('TE(*S) OB 0.0 X
37 Z-TE 1B’ spanwise weight per inch X X
of fixed trailing edge structure to
be replaced with control surface
device at Y_, .
IB
38 Z-TF. oB X X X
39 XCG -TE 1B, X-coordinate for chord- X
wise centroid of Z-TE above at YIB'
40 XCG -TE @B X X X
: i . . .
41 Z.qp g SPanwise weight per inch X X X
of trailing edge structure pro-
visions for control devices at
YIB’ weight to be added to fixed
trailing edge weights.
42 Z
+TE @B
43 (Z+TE IB) (XCG +TE IB) first
moment of trailing edge structure
provision weight per inch at YIB'
44 (Z+'IE Q)B) ()(CG +TE (DB) X X X
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TABLE 179. TST ARRAY, SUBROUTINES TEWTI AND TEDEV (CONCL)

Array
Location

Sketch Ref

A | B,E | C,E | D,E,
Description F F F

e e

45

46
47

48
49

50

xAF’I‘ IB
tion for device support weight

distribution at YIB (forward

X-control station assumed to be at

Xes)

XAFT @B supt . X

ZRS IB’ weight per square inch of X| X

fixed trailing edge structure at
(YIB’ X.RS) , based on basic fixed

trailing edge weight per inch at
Yip: Crg 18 3 2y o

RS 1B
Tan zyg, slope of chordwise dis- X1 X X X
tribution line for basic fixed
trailing edge, based on basic fixed
trailing edge weight per inch at

Yip» Crg 18 24 Ay op

Tan z 0B X X X X

supt, aft X-control sta- I X X X
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TABLE 180. TGR ARRAY, SUBROUTINES TEWT AND TEWTI

General information for array TGR:

Blank common reference location = T(1751)

Array size = 100 cells

Array TGR is used for storage and retrieval of data calculated during
analysis of fixed trailing edge structures and trailing edge devices
by subroutines TEWT and TEWII. Array TGR is set to 0.0 by TEWT before
analysis. Subroutine TEWTI sets TGR locations 1 through 50 to 0.0
before each analysis pass for the six TE devices. Array locations
51 through 90 are assigned to array TTED (Table 178).

Array TGR is printed by subroutine TEWTI at the end of each analysis
pass under control of IP(11), case control card 1, colum 11.

Array Fixed Trailing Edge
Location Analysis Trailing Edge Control Surface Analysis
1 Z , basic fixed Wyeys device weight. For flap-type devices
root dos 3.4.5 d 6. this i
TE wt/in. at Y evices 3,4,5, and 6, this item is ini-

1 tially the panel plus support weight; sub-
sequentially changed to panel structure
weight from TGR(43)

2 Z =

2

3 Z3 .

4 // 4 c

5 Z5 wsupts’ support structure weights for
devices 3, 4, 5, 6

6 Z6 w-TE’ fixed TE weight to be deleted and
replaced with device weights

7 Z, w+TE’ incremental fixed TE weights to be
added for device structural provisions.
Initially equal to delta fixed TE,
subsequently changed to include devices
support weights for integration purposes
only.

8 Z8 AY, (Y(?)B'YIB)

9 Z9 4Y/2.0

10 210 (4Y/2.0)/144.0
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TABLE 180. TGR ARRAY, SUBROUTINES TEWT AND TEWTI (CONT)

Array Fixed Trailing Edge
Location Analysis Trailing Edge Control Surface Analysis
11 Zu, basic fixed TE AS-TE’ planform area to be deleted from
wt/in, at Y11 fixed structure area due to device,
‘ sq ft/side

12 - YCG+TEand [C AW, ) +(wsupt G supt]

13 - xcc+ma"d[(”'na oG + TE)+(
xCG supt)]

14 |- Xeo +18 = [ZCZ4qp oG o1e)/ 2 20y

15 - K1 + Kact + ](3

16 i Kaet = T(Kgs Noeo s €

17 - Q-C2

18 - LHL’ device span, length along device LE

19 S l.HL/Np nl

20 - Tan C, slope of device aerodynamic chord
equation (extended chords for flaps)

21 - Cc' X-axis intercept for device
aerodynamic chord equation (extended
chords for flaps)

22 - S nl’ panel areas, sq ft/side, used in
weight equation based on panel lengths,
LHL/anl and extended position chords

23 - S ey’ planform area for device, retracted
position, sq ft/side

24 - S dev ext’ planform area for device in
extended position, sq ft/side

25 - AX =

Xarr +1E X +18 2t Y6 +1E
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TABLE 180. TGR ARRAY, SUBROUTINES TEWI AND TEWTI (CONT)

I3

Array Fixed Trailing Edge .
Location Analysis Trailing Edge Control Surface Analysis

26 - p (W/S)pnl onl

27 - (W/S)pnl, calculated device panel unit
weight, 1b/sq ft

28 - YIB pn’ inboard Y-coordinate for panel i

29 - Y¢B pn’ outboard ¥tcoord1nate for panel i

30 - CIB pnl’ inboard chord, panel i

31 - C(DB pnl’ outboard chiord, panel i

L i Z0 pnl’ Yoo pnl)

=S £ X6 pn1?

34 -

e ) Xmwn pnl 3 Yes pnl

£6 i X pnl 2t Yea pnl

37 - AY/Npnl

38 - anl

39 - YCG pnl’ Y-coordinate of panel weight
centroid

40 - Kwt=1(1+l(act+l< *K(t/)

41 - K(t/c) = f [sz C(t/C)’ (t/c)ref’ (t/c)pnll

42 - XCG pnl? X-coordinate of panel weight
centroid

43 - EWDEV pnl’ total weight of device panel
structures

44 -

wsupt'YCG supt
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TABLE 180. TGR ARRAY, SUBROUTINES TEWT AND TEWTI (CONCL)

Array Fixed Trailing Edge
Location Analysis Trailing Edge Control Surface Analysis
5 i wsupt'xCG supt
46 - XFWD +TE at YCG +TE
47 ) XaFr +1E 2% Yoo +1E
48 - YCG +TE
49 - xCG
50 - )‘XCG
51-90 Array TTED Array TTED (Table 178)
91-100 Not used Not used
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TABLE 181. TGR ARRAY, SUBROUTINE LETEI

rm——

General information for array TGR:

Blank common reference location = T(1751)
Array size = 100 cells
Array TGR is used by subroutine LETEI for storage and retrieval of

strip data describing structural components of leading or trailing
edges. Data are created for each integration strip from informa-
tion stored in array (CI. Locations 94 through 99 are used after
completion of integration procedure to compute weight scaling
factors to correct results to initial estimated weight values,

Array
Location Description
1 ZFIX’ spanwise weight per inch of fixed structure at YCG strip’
2 Tan Z, slope of chordwise distribution line for ZFIX preceding.
3 CZ’ Z-ordinate of chordwise distribution line for ZPIX preceding
3 Xom strip CG'
4-9 ZDEV (1-6)’ Spanmsg weight per inch of each device at YCG strip]
10-15 Tan va (1-6)° slope of chordwise distribution line for device
weight per inch preceding.
16-21 CZ DEV (1-6)° Z-ordinate for chordwise distribution line for
device at XFWD strip CG’
22-27 XFWD DEV (1-6) strip CG’ X-coordinate of device forward control
line at YCG strip®
28-33 XAFT DEV (1-6) strip CG’ X-coordinate of device aft control line
at YCG strip’
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TABLE 181. TGR ARRAY, SUBROUTINE LETEI (CONT)

B R e e

Array
Location Description

34-39 Z (-struct) (1-6)’ spanwise weight per inch at YCG strip for fixed
structure weights to be deleted and replaced with control surface
device weights, computed as positive weight values.

AV43 Tan 2(_struct) (1-6)

4675 €2 (-struct) (1-6)

53257 Xam (-struct) (1-6)

$8-65 XAFT (-struct) (1-6)

64-69 Z (+struct) (1-6)° spanwise weight per inch at YCG strip for fixed
structures to be added for control surface device provisions, TE
only, computed as positive weight values. .

s Tan Z(4struct) (1-6)

L €2 (+struct) (1-6)

82-87 XewD (+struct) (1-6)

<k XAFT (+struct) (1-6)

L Axstrip’ XapT strip CG ~ Xewp strip e

= 4Xpev: Xapr pEv ~ *mp DEV)

96 (€ Y/ 8Y) strip, scaling factor for device weight in strip, used
to scale device weight down to account for condition where
device Y-control stations, Y., or Y, , is between strip
Y, and Y =

IB ¢B*
97 Ax(-struct)’ Xapr (-struct) ~ Xewp (-struct)
98

4x(*struct)’ Xapr (+struct) ~ XewD (+struct)
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TABLE 181, TGR ARRAY, SUBROUTINE LETEI (OONCL)

Array

Location Description

99 (eX/4X) grid, scaling factor for device, (-struct) and
(+struct) weights, to account for conditions where the device
forward or aft control points, X_.. or X,..., fall between grid

. FWD AFT

control points, XPND and XAFI“

100 Not used.

Locations 94 through 99 are used after the 10 panel integration
loops to store total integrated weights and integration scaling

factors.

94 ZW Wt sys’ sun of integrated panel weights for the weight
analysis reference system.

95 zwflutter apt sys’ sum of integrated panel weights for the flutter
optimization reference system.

96 Ewﬂexibl e loads sys’ sun of integrated panel weights for the
flexible loads analysis reference system.

97 K et sys’ weight factor to correct weight analysis reference
system mass distribution data to required weights.

9 . . Y

8 Ketutter o pt sys’ weight factor to correct flutter optimization

reference system mass distribution data to required weights.

99 , weight factor to correct flixible loads

l(flexible loads sys
analysis reference system mass distribution data to required
weights. -
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TABLE 182. TST ARRAY, SUBROUTINE LETEI

General information for array TST:

Blank common reference location = T(1701)

Array size = 50 cells

Array TST is used by subroutine LETEI for storage and retrieval of
detail geometry and weight distribution data during numerical
integration of leading edge or trailing edge structures.

Array
Location Description
1 AY§trip
2 YIB strip
= Y¢B strip
4 YCG strip
’ XFWD strip CG
g xAI-T strip CG
U Ax1'-'WD strip
. AxAFT strip
2 Nstz:ips and (YCG strip/ (o3 AEA)
10 XEA &t YCG strip
11 av?/12.0
12 sz/lz.-o
13 AYgri 4’ Y-distance from grid CG to flexible loads control station
14 Axgri & X-distance from grid CG to flexible loads control station
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TABLE 182. TST ARRAY, SUBROUTINE LETEI (CONT)

Array
Location Description
2 YACG grid
16 XAcG grid
17 Mgrids. and AYA grid’ Y\ distance from grid CG to weight or
flutter optimization control station.
L Axgrid at YCG strip
19 XpD grid
4 XAFT grid
2 Xe6 grid
22 AXgri d CG to FWD’ X-distance between grid CG and forward control
line of strip at YCG strip’
23 Agri 4 grid area.
24 }.‘.Wgri d
25 EIOY(A)’ pitch inertia for grid, aerodynamic system
26 mOX(A)’ roll inertia for grid, aerodynamic system.
27 2IOY(S)’ pitch inertia for grid, structural system.
28 ZIOX('S), roll inertia for grid, structural system.
29 ngri dOAY grid, first weight moment for grid, used for
aerodynamic and structural system calculations,
30 zwgri q° aXx grid, first weight moment for grid, used for
aerodynamic and structural cysterm calculations.
= EIX grid
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TABLE 182. TST ARRAY, SUBROUTINE LETEI (CONCL)

Array
Location Description

il "DEV(1-6) grid

38-43 Aw(—struct) (1-6) grid’ fixed structure weights to be deleted
and replaced with control surface device weights, calculated
as positive values, always subtracted from totais.

44-49 Aw(+struct) (1-6) grid’ fixed structure weights to be added for
control surface device provisions, calculated as positive
values, always added to totals.

50 Not used.
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TABLE 183. TE ARRAY

General information for array TE:

Blank common reference location = CD(1251)

Array size = 150 cells

Array TE contains detail weight and geometry information for trailing edge
devices 3, 4, 5, and 6, flap-type devices. Array data are created by
subroutine TEWTI for use by WLETE during output print of trailing edge
device summary data under control of IP(12) (case control card 1,
column 12). Array locations are initialized to 0.0 values by WLETE

| before TEWTI analysis. Output dump of array TE is made by subroutine
‘ TEWT under control of IP(11) (case control card 1, colum 11) after
all trailing edge structures have been analyzed. Weights and planform
g areas are stored in terms of pounds and square feet per air vehicle
values,
Array
Location Description
l 1-4 SEXT 3.6’ planform areas, extended position
5-8 (wtot/SEXT)(3-6)' unit weight for panels plus supports
9-12 (wan/SEXT)(3-6)’ unit weight for panels
13-16 (wsupt/SEXTJ(3-6)’ unit weight for supports
17-20 wtot(3-6)’ total device weights, panels plus supports
21-24 W

tot/s)(3-6)’ unit weight for panels plus supports based on

retracted position planform area
YCG tot (3-6) Y-coordinate for panels plus supports (G,

retracted position

29-32 XCG tot (3-6) X-coordinate for panels plus supports CG,

retracted position
33-36 YCG tot (3-6)° YA-coordinate for preceding CG

37-40

25-28

xCG tot (3-6)’ XA-coordinate for preceding CG

41-44 W
supt (3-6)
45-48 (wsupt/s)(3-6)’ unit weight for supports based on retracted
position planform area

49-52 YCG supt (3-6)

s X
2350 Yec supt (3-6)
Sao0 YACG supt (3-6)
61-64 X

ACG supt(3-6)
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TABLE 183. TE ARRAY (CONCL)

Array
Location Description
65 wtot , total weight, 1b/side
i
6o-69 Yo pnl(3-6)
70-73 XeG pn1(3-6)
R YAGG pn1(3-6)
el XACG pnl(3-6)
82-109 Values in TST(1) through TST(28), set up by WLETE after pro-
cessing of TE data for print. Refer to TST ARRAY, WLEIE,
Table 184.
110-15C Not used
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TABLE 184. TST ARRAY, SUBROUTINE WLETE

General information for array 1ST:
Blank common reference location = T(1701)
Array size = 50 cells

Array TST contains leading edge and trailing edge summary data computed
by subroutine WLETE and used foir LE and TE data printed under control
of IP(12) (case control card 1, colum 12).

Locations 1 through 17 are used during processing of LE data. These
are subsequently replaced with TE data, locations 1 through 29.
Weights are stored as pounds per air vehicle values; planform areas
are stored as square feet per air vehicle values.

Description
Array
Location Leading Edge Structure Trailing Edge Structure
1 XACG’ total LE structure YACG’ total TE structure
2 Y FIX’ fixed LE structure | Y,.. ..\, fixed TE structure
3 YACC DEV 1° LE device 1 xACG DEV 1° TE device 1,
spoilers '
4 xACG DEV 2° LE device 2 YACG DEV 2° TE device 2,
spoilers
5 YACG DEV 3’ LE device 3 ¥ACG DEV 3’ TE device 3, flaps
6 %ACG’ total LE structure XACG DEV 4° TE device 4, flaps
7 %ACG FIX YACG DEV §° TE device 5, flaps
) XACG DEV 1 YocG pEv ¢ TE device 6,
ailerons
9 %ACG DEV 2 XACG’ total TE structure
10 XAcc RV 3 XAcc FIX
11 wDEV 1’ weight of LE device 1 XACG DEV 1
12 WDEV 2’ weight of LE device 2 XACG DEV 2
13 WDEV 3’ weight of LE device 3 XACG DEV 3
14 SDEV 1° planform area of LE xACG DEV 4
device 1
15 SDEV 2 planform area of LE XACG DEV 5
device 2
16 SDEV 3 planform area of LE XACG DEV 6
device 3
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TABLE 184.

TST ARRAY, SUBROUTINE WLETE (CONCL)

Description
Array
Location Leading Edge Structure Trailing Edge Structure
17 Axi,-x-distance from CG to EA WDEV 1’ weight of TE device 1
line
18 Not used wDEV 20 weight of TE device 2
19 Not used WDEV 3 weight of TE device 3
20 Not used wDEV 4 weight of TE device 4
21 Not used wDEV 5 weight of TE device S
22 Not used wDEV 6° weight of TE device 6
23 Not used SDEV 1° planform area of TE
device 1
24 Not used SDEV 29 planform area of TE
device 2
25 Not used SDEV 3 planform area of TE
device 3
26 Not used SDEV 4 planform area of TE
device 4
27 Not used SDEV 5 planform area of TE
device 5
28 Not used SDEV 6’ planform area of TE
device 6
29 Not used Axi, X-distance from CG to EA
line
30-50 Not used Not used
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TABLE 185. (MII ARRAY

General information for arvay OMII:

Blank common reference location = CD(1251).

Array size = 150 cells.

Array OMII contains mass distribution data computed by overlay.
(15,0) subroutines MISCNT, MISCIT, and CDL. The array infomation
is created by MISCNT from results stored in array TCS. It is
saved on mass storage file 1, record 153, by subroutine WDDATA.
Subroutine WADATA, overlay (17,0), resets the array in core from
this source for computations of total surface weight distribution
information and for output design data calculations by subroutines
WFLDD and WVFDD. Subroutine WDDATA, overlay (16,0) creates array
WTIP data from QVII locations 147 through 150. The array is ini-
tialized to 0.0 values by subroutine MISONT. It is printed by
WODATA under control of IP(38), case control card 1, column 38.

Array (MII data summarizes the distribution characteristics of sur-
face content items other than fuel, the surface tip structure and
the concentrated masses that are to be treated as panel weight
items during the computation for the three separate mass distri-

bution data sets.

Array
Location

Description

Locations 1 through 36 contain mass distribution data integrated in the
weight analysis-reference system. Contents and tip structure weights only
are used to create this data set. Mass data for 11 structural panels are
stored in this set - the 10 panels defined by the 11 analysis control sta-
tions and the tip panel between station 11 and the surface tip station,
b/2, if station 11 is specified inboard of b/2. Masses that are located
inboard of the structural chord defined by station 1 are not considered;
the total weight of these masses is stored in TGR(24) of subroutine MISCIT

2-12
13
14-24

25

0.0 not required.
nl(1-11), sun of masses in the 11 weight analysis panels

W

0.8 not required.

Z(W-8YA) pn1(1-11)» sun of spanwise moments for masses in the
foregoing 11 weight panels, computed at inboard control
station Y5, of each panel.

0.0, rot required.
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TABLE 185. CMII ARRAY (CONT)

Array
location Description
25-36 S(W'AXA)pm (1-11)» sum of chordwise moment for masses in the

foregoing 11 weight panels; computed at inboard control
station, XAi = 0.0, of each panel.

Locations 37 through 91 contain mass distribution data integrated in the
flutter optimization reference system. This data set contains data for
11 structural strip panels defined by Y'A(1-12)» (TG(45)-TG(56), for
the 11 structural analysis control stations YA(1-11), (TG(1)-TG(11)).
Distributed items consists of contents, tip structure, and concentrated
masses 1 and 2 if item 12 in the input data sets for these masses is
specified as a 0.0 value. If this situation exists, the total specified
weight for masses 1 and 2 are used. If the code is specified as a
positive non-zero value, masses 1 and 2 are not processed.

37-47

45-58

59-69

70-80

81-91

EWon1(1-11)s sum of masses in the 11 flutter optimization
panels.

Z(W-4YA)pnl (1-11)» sum of the spanwise moments for the
11 masses above, computed at the control stations, Ypj, of each
panel. .

Z(W-8Xp)pn1 (1-11)» Sum of chordwise moments for the 11 masses
above, computed at the control stations, Xj; = 0.0, of each
panel.

Z(IyA)pnl (1-11)» Pitch inertia for the foregiven 11 masses,
computed at the control station, YAj, of each panel, £ (Iyp)i
= I (W-8XA%); ¢ Z(ToyA)i-

r(IXA)pnl 1-11), roll inertia for the foregoing 11 masses,
computed at the control station, Xz; = 0.0, of each panel,
S(Ixpi = ZW-AVA2); +  (Ioxa)i-

Locations 92 through 146 contain mass distribution data integrated in the
flexible loads analysis reference system. This data set is sized to
contain 11 aerodynamic strip panels; however, data for only 10 panels
is computed. Panel boundaries are defined in TGA(1)-TGA(11). Integra-
tion control stations for each panel, (Y,X);, are defined in
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TABLE 185. OMIT ARRAY (CONCL)

Array
Location Description

TGA(23)-TGA(42). Distributed items consists of contents, tip structure,
and concentrated masses 1-7. Masses 1 and 2 are treated as store stations;
tre expended weights at these stations for the flexible loads design con-
dition are deleted as required by input specifications in D(274) and D(275)
(Input data variables DFXC(1) and DFXC(2)). Distribution data for the
amount deleted at these stations are computed and saved in array CI@Y for
the total surface mass distribution calculations in overlay (17,0). (See
Table 175.)

92-101 |ZIW nl(l-10)» Sum of masses in the 10 flexible loads analysis

anels.

- 102 0.0, not required.

103-112 (W-8Y)pn1(1-10)» sum of spanwise moments for the foregoing

10 masses, computed as control stations, Yj, of each panel.
113 0.0, not required.

114-123 (W-4X)pn1(1-10)» sum of chordwise moments for the foregoing,

10 masses, computed as control stations, Xj, of each panel.
124 0.0, not required.

125-134 £(Iy)pn1(1- 10), pitch inertia for the foregoing 10 masses, com-

puted as control station, Yj, of each panel, X (Iy)j
=Z(WaX2); +Zgy)i-

135 0.0, not required.
136-145 | Z(IxX)pnl(1-10)» o1l inertia for the foregoing 10 masses, com-
puted at control station, X;, of each panel, X(Ix)i
= Z(W-AY2); + Z(IoX)j-
146 0.0, not required.

Locations 147 through 150 contain total weights of the four mass items
processed by subroutines MISCNT and MISCIT.

147 Wtipr tip structure, from CCI(91), 1b/side.

148 Wunif, weight of uniformly distributed weights, from TCS(248),
specified in input data location D(1820), 1lb/side.

149 Wiine» weight of control items distributed along spanwise lines,

from CCI(31)-CCI(34), specified in input data locations
D(1821) and D(1829), 1lb/side.

150 Weoncs» Weight of control items treated as concentrated masses,
from CCI(1)-CCI(6), specified in input data locations
D(1837), D(1840), D(1843), D(1846), D(1849) and D(1852),
1b/side.
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TABLE 186. CCDLI ARRAY, OVERLAYS (15,0), (16,0), AND (17,0)

General information for array CCDLI:

Blank common reference location = CD(501)

Array size = 150 cells

Array CCDLI is used for storage of data prunanly associated w1th
woncentrated mass items. The information is created by subroutine
WOINT, overlay (15,0), from data computed by subroutines CDL, FDIS,
and MISONT for use in overlays (16,0) and (17,0). CCDLI is saved
on mass storage file 1, record 154, by subroutine WONT. In overlay
(17,0), subroutine WADATA initializes array CCDLI from this source
for retrieval of required data. WADATA prints the contents of CCDLI
as stored on record 154 under control of IP(38), case control card 1,
column 38.

If the data generation option for output of de51gn data for the flutter
optimization program is selected, CCDLI information stored in loca-
tions 1 through 48 is necessary for processing of add-mass data.
Array locations 92 through 150 is used by WVFDD for storage and
retrieval of processed add-mass and other design information. This
version of array CCDLI is printed by WVFDD under control of IP(34),
case control card 1, column 34.

The following descnptmns are presented in two parts. The first set
defines the contents of CCDLI as created by WCONT. The second set
defines the data created and used by WVFDD.

Array
Location Description

Locations 1 through 91 contain detail information for each of seven con-
centrated mass- items evaluated by subroutine CDL. This data set is
created by WCONT from array TCS, locations 144 through 234. Design data
for the seven concentrated masses are specified in locations 1855 through
1938, consisting of 12 items for each mass. This set is identified as
array DCDL1. -

Array
Location Description
1 wCDLl’ weight of concentrated mass No. I, 1lb/side,
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TABLE 186. CCDLI ARRAY, OVERLAYS (15,0), (16,0), AND (17,0) (CONT)

Array
Location Description
2 YAcDL1» YA-coordinate of location of concencrated mass item 1,
(Yepr1/C0S ga).
3 4XcpL1, chordwise distance between mass centroid and structural
reference line, (Ygp-Ycg)- |
4 4lcpL1, vertical distance between mass centroid and wing refer- '
ence plane Z-coordinate at structural reference line,
(ZEA-ZcG) -
5 Ioy cpL1, pitch inertial of concentrated mass No. 1 about mass
CG, 1b-inZ.
6 Iox cL1» roll inertia of concentrated mass No. 1 about mass
CG, 1b-in‘.
7 Ioz cpL1s Yaw inertia of concentrated mass No. 1 about mass
CG, 1b-in<.
8 Ycg cpL1» spanwise location of mass CG.
9 Ycg cpL1s Chordwise location of mass CG.
10 2CG CpL1» vertical location of mass CG.
11 YACG (DL1» YA-coordinate of mass CG.
12 XAcG cpL1» XA-coordinate of mass CG.
13-24 Concentrated mass No. 1, 12 items as previously defined.
25-36 Concentrated mass No. 3, 12 items as previously defined.
37-48 Concentrated mass No. 4, 12 items as previously defined.
49-60 Concentrated mass No. 5, 12 items as previously defined.
61-72 Concentrated mass No. 6, 12 items as previously defined.
73-84 Concentrated mass No. 7, 12 items as previously defined.
Locations 85 through 91 contain control codes for internal data processing
of concentrated masses. These code values identify the type of loads
data processing and the mass distribution computations to be made for
flexible loads and flutter optimization data. The code values are com-
puted as the ratio of the input weight value to the absolute value of
that weight (the input weight value can be (0.0), (-), or (+) to denote
the type of internal processing to be made). A zero value indicates no
mass data to be processed. A positive value indicates all required data
be computed for loads, flexible loads, and flutter optimization. A :
negative value indicates special processing by subroutines CDL and WVFDD,
as explained later. In all cases, the absolute value of the specified
weight is used to campute structural provision weights and 1-g shears and
moments due to the concentrated masses.
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TABLE 186. CCDLI ARRAY, OVERLAYS (15,0), (16,0), AND (17,0) (GONT)

Array
Location Description

A T e SRS R

® Weight Analysis for Inertia Loads: Three 1-g shears and moments
data sets are created as output for inertia loads processing in
overlays (16,0), (9,0), and (18,0); separate data sets for concen-
trated masses 1 and 2, and one set for the sum of masses 3 through
7. 'The code word value directs the processing of shears and moments
of masses 3 through 7. A negative value directs CDL to transmit
structural provision weights only for that mass; the shears and -
moments are not to be added to the output data set. However, load
sets for 1 and 2 are always created; thus, the appropriate specifica-
tion for mass status at the structural design point must be specified
in the input data set - D array locations 167 through 174. The
negative code values allow for computations of provision weights only
(computed as a function of the total mass) without affecting the
inertia loads.

® Mass Distribution Analysis for Flexible Loads Design Data: Mass
characteristics of the concentrated masses for flexible loads
analysis are computed and processed with the distributed-weight
information for the adjacent aerodynamic strips corresponding to
the integration control stations that straddle the mass Ycg. Con-
centrated masses 1 through 7 are not processed if their code value
is negative.

® Mass Distribution Analysis for Flutter Optimization Design Data:
Mass distributions for flutter optimization output are not processed
in subroutine CDL for masses with negative code values. For positive
code values, masses 5, 6, and 7 are merged with distributed-weight
strip data. Masses 3 and 4 are not distributed by CDL; the descrip-
tive information in locations 25 through 48 are used by WVFDD. Proc-
essing of masses 1 and 2 is dependent on the value of item 12 of the
input data set for these masses (variable data array D, locations
1866 and 1878). A 0.0 value directs CDL to process these masses into
the strip data sets (similar to masses 5, 6, and 7). A code value of
1.0 directs CDL to bypass the processing operation. In overlay
(17,0), the 1.0 code directs WVFDD to process the descriptive infor-
mation for these masses in locations 1 through 24 with the data
created for masses 3 and 4 during the generation of output informa-
tion for the flutter optimization program.
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TABLE 186. CCDLI ARRAY, OVERLAYS (15,0), (16,0), AND (17,0) (CONT)

Array '
Location Description
85-91 KeDL(1-7) » Processing code for concentrated masses 1 through 7.

(Refer to the preceding notes.)

Locations 92 through 139 contain structural provision data for the seven
concentrated masses. This data set is created by WCONT from results of
subroutine FDIS camputations stored in array CCI. Item 8 of each parame-
ter in this set is provided for future computations of T-tail provisions.

92-98

99

100-107
108-115
116-123
124-131
132-139

4WcpL(1-7)» structural fitting and provision weights for the
specified concentrated masses (addition to computed torque-box
weight), 1b/side.

AWp_ya31» Structural weights for T-tail provisions, tip station
for vertical tail, root station for horizontal tails, lb/side.

YoG(1-8) Y-coordinate, centroid of the foregoing masses.

XcG(1-8)» X-coordinate, centroid of the foregoing masses.

YACG(1-8)» YA-coordinate for the foregoing (YcG, Xcg)-

)9\CG(1-8}' Xp-coordinate for the foregoing (Ycg, Xcg) -

(AW * KD<) g weight (Ib) term for local airfoil depth effect
of each item, 1b-inZ.

Locations 140 through 150 contain surface tip data. This data'set is
created by WOINT fraom results of subroutine MISCNT calculations stored in

array CCI.

104
141
142
143
144
145
146

Wrip, tip structure weight, 1lb/side.

St1p, tip planform surface area, sq ft/side.

(W/S)r1p, unit weight of tip structural, 1b/sq ft.

YcG Tips Y-coordinate, centroid of tip structure.

XcG TIp» X-coordinate, centroid of tip structure.

YACG TIP» YA-coordinate for the foregoing (YoG, Xcg) TIP-
XACG TIP» YA-coordinate for the foregoing (Ycg, Xcg) TIp-
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TABLE 186. CCDLI ARRAY, OVERLAYS (15,0), (16,0), AND (17,0) (CONT)

Array

Location Description
147 (Iy)TIps Pitch inertia of tip structure abort centroid, Y-axis.
148 (Ix)TIp, roll inertia of tip structure abort centroid x-axis.
149 (Iy )Tip, pitch inertia, structural reference system.
150 (Ix JTip» roll inertia, structural reference system.

The following descriptions for CCDLI array locations are for data items used
and/or created by subroutine WVFDD, overlay (17,0). Data for concentrated
masses 1, 2, 3, and 4 originally stored in locations 1 through 9 are used
by WFDD for creation of output data describing ''add-masses''. Masses 1
and 3, and 2 and 4, are combined in accordance with input specifications,
and the resulting data set stored in locations 1 through 24 in the same
form as previously described.

1-91
92-10”
103-115

114

115

116
117

118
119
120

121
122
123
124

125
126

127

Same as defined previously. (Refer to the preceding notes.)

EI, q;» structural box bending stiffness, EI, stored root to tip.

GJj-11» Structural box torsional stiffness, GJ, stored root to
tip.

E, torque-box material reference modulus of elasticity for
metallic design, psi.

G, torque box material reference modulus of rigidity for metallic
design, psi.

Prp, torque-box material reference density, 1lb/cu in.

Pair» density of air at flutter optimization design point,
1b/cu in.

Vy, required flutter speed, knots.

WrEs vehicle weight less surface plus contents, 1lb/side

AXcgs X-distance from centroid of Wyg to root station, positive
if CG is aft of root station, in.

Iyy, pitch inertia for Wrg, 1b-inZ.

by/2, Y-coordinate for root station.

Ixx» T0ll inertia for Wpg, 1b-in2.

YA mass 1° structural station for "add-mass'" 1, derived from
processed data in locations 1 through 12.

YEA mass 1» Y-coordinate for "add-mass" 1.

ET mass 1, torque box bending stiffness at Y, ... ;, interpolated
value.

GJAmass 1» torque box torsional stiffness at YAmass 1, inter-
polated value.
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TABLE 186. CCDLI ARRAY, OVERLAYS (15,0), (16,0), AND (17,0) (CONCL)

Array
Location Description

128 1, 1 element of "add-mass" (3 x 3) matrix, 1b.

129 2, 1 element of ''add-mass'' matrix, in.-1b.

130 3, 1 element of "add-mass'' matrix, in.-1b.

131 1, 2 element of "add-mass'" matrix, in.-1b.

132 2, 2 element of "add-mass" matrix, 1b-in.2

133 3, 2 element of "add-mass' matrix 1b-in.2

134 1, 3 element of ''add-mass' matrix, in.-1b.

135 2, 3 element of "add-mass" matrix, 1b-in.2

136 3, 3 element of "add-mass' matrix, 1b-in.2
137-149 Data for "add-mass' 2, derived from processed data in locations

13 through 24. Items as previously defined for "add-mass' 1.
150 IDmass , internal code to indicate status of 'add-mass'' 1 during

processing of ''add-mass' 2 data, indicates whether ''add-mass' 1

exists. 0.0 = no ""add-mass'" 1, 1.0 = "add-mass'' 1 has been

processed.
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TABLE 187. CFL1I AND CFL21 ARRAYS

General information for arrays CFL1I and CKFL21:
Blank common reference locations: CFL11
CFL.21

CD(951)
CD(1101)

Array sizes = 150 cells

Arrays CFL1I and CFL21 contain mass distribution data for fuel cells 1
and 2 created by subroutine FDIS, overlay (15,0), from computed data
stored in array TCS, the output array for subroutine TBFWI1, CFL1I
and CFL2I are saved on mass storage file 1, records 151 and 152, by
subroutine WCONT, The arrays are recreated from this source by
subroutine WADATA in overlay (17,0) for final processing of surface
mass distribution data, WPADATA prints the contents of these arrays
under control of IP(38), case control card 1, colum 38.

CFL11 and CFL2I contains the same information as defined for CIBI, the
torque-box mass distribution array. Refer to Table 194 for detail
definitions of locations 1 through 146. Subroutine FDIS creates
data for locations 1 through 146 from TCS(1)-TCS(146). Since the
array locations are not set to 0.0 values, locations 147, 148, 149,
and 150 will contain data existing in the blank common locations
from overlay (8,0) conputations, Currently, these locations for
CFLIT will contain 0,0 values, and CFL2I locations will contain
values found in overlay (8,0) array TD, locations 147 through 150,
Records 151 and 152 are always created by FD1S, and will :ontain
0.0 values in locations 1 through 146 when input data for fuel cells
are not specified,

Array
location Description
1 0.0, not required
2-11 W nl(1-10), weight analysis reference system
12-13 O.B, not required
14-23 Z(W-AYA)pn1(1-10)
21-25 0.0, not required
26-35 Z(W-4XA)pn1(1-10)
36 0.0, not required
27-47 ZWpnl(1-11), flutter optimization reference system
48-58 z(w'AY/\)pnl(l-ll)
59-69 2(‘V-AXA)pn1(1_11)
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TABLE 187, CFLIT AND CFL21 ARRAYS (CONCL)

Array
location Description
70-80 }.'(lm)pnl(l-u)
81-91 z(lXA)pnl(l-llz
92-101 prnl(l-lt)). fiexible loads analysis reference system
102 0.0, not required
113 0.0 not required
114-123 £(W'Ax)pnl(1-10)
124 0.0, not required
125-134 Z(1Y) 5n1 (1-10)
135 0.0, not required
136-145 Z(Ix)pn1(1-10)
146 0.0, not required
147-150 Not required (refer to notes)
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TABLE 188, CKD ARRAY, OVERIAY (15,0)

General information for array CKD:

Blank common reference location = CD(195]) . |

Array size = 50 cells

Array CKD is used for storage and retrieval of local airfoil depth
data and for storage of yaw inertia values computed by overlay
(15,0) subroutines MISCNT, MISCIT, and CDL. Array CKD locations are
initialized to 0.0 values by MISCNT before any CKD variables are com-
puted in overlay (15,0),

Array
location

Description

locations 1 through 19 contain data computed and used by subroutine MISCIT,
Data in locations 1 through 10 are used in the inertia computations for
the uniformly distribhuted mass item. Locations 11 and 12 are used during
inertia computations for distribution line items.

[g¥]

(92 ]

(DTB);, torque-box average depth at integration control station
JYAj for flutter optimization strip panels (Y5i value stored
in TGR(28)).

(DrB);, interpolated value of average torque-box depth at out-
board Y5; control station for current flutter optimization
structural strip. The Yj(i-coordinates are panel boundary
coordinates, Y,((z-lz), stored in TG(46)-TG(56), for panel
index values (1-11),

(DTB)j-1, torque-box average depth value for integration control
station Ypj-1, stored in TGR(30).

(PTB)1B, torque-box average depth at inboard control station
for flexitle loads acrodynamic panels, defined by the
(Y1g)j .value stored in TGR(32).

(DT) i, interpolated value of average torque-box depth at cur-
rent flexible loads panel integration control station, Yj,
stored in TGR(33).

(DTB)pB, torque-box average depth at outboard control station
for flexible loads aerodynamic panel, defined by (Yo/B)i
value stored in TGR(34).
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TABLE 388. CKD ARRAY, OVERLAY (15,0) (UONT)

Array
location Description

Daye» average depth value computed for two torque-box sub-
panels defined by Y-coordinates in TGR(32), TGR(33) and
TGR(34) for current flexible loads panel,

Dave = 0.5 [(DrR) 1B + (DrB)j] or 0,5 [(DTB)i + (DrB)@BI.
These depth values used to compute the following Z-dimension
term of the general mass inertia equation

8 Wsub-pn1 K Davel, 2-dimension temm for mass inertia, where

K = 1/12-(assumed vertical distribution factor), lb-in.Z,

(NOTE: K is specified in DKDIN(6), input data array

location 1(1975),)

9 Dave» average depth for the two torque-box subpanels defined

by Y -coordinates in TGR(28), TGR(29) and TGR(30) for cur-

rent flutter optimization panel,

Dare = 0.5 [(Drg)j + (DrR)j] or 0.5 [(Dpp)i + (OrR)i-11.

10 wsuh-pnl'K'Davez' Z-dimension term for mass inertia, same as
the foregoing.

11 Dj, torque-box depth for distribution lines, computed from
depth variation parameters stored in CCI(128)-CCI(151).

12 W]ine-m)iz, Z-dimension term for inertia, same as the fore-
going except K specified in DKDIN(7), D(1976),

13-19 Not used.

Locations 20 through ) contain yaw inertia data (Iy), computed in the
flexible loads analysis reference system. The tip structure (I7),
location 20, is computed by MISCNT and used by MISCIT. Subroutine MISCIT
computes data in locations 21-30. The concentrated mass (I7) are computed
by subroutine CDL for masses 1-7, The total weights specified for masses
1 and 2 are used in these calculations. The yaw inertia values in loca-
tions 21-40 is transferred into array CIBY by computing subroutines for
later use in overlay (17,0).

20 (Iz)1IP, YaWw incrt}a of tip structure, compute at the tip
centroid, 1b-in.”.
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TABLE 188. CKD ARRAY, OVERLAY (15,0) (UONCL)

Array
Location

Description

LA (R L NN TRPPV T T RIS e

21-30

31-40

41-50

(IZ2)Misc 1(1-10)» Yaw inertia for content items evaluated
by MISCIT, computed at flexible loads integration control
stations, 1b-in.2, (NOTE: Tip structure (I7) is included
in panel 10 of this set.)

(IZ)cpl. pn1(1-10)» Yaw inertia for the seven concentrated
masses, computed at flexible loads integration control sta-
tions for each panel, 1b-in.2, Masses located between two
control stations are distributed to these stations based on
values of "simple beam' reactions at stations for mass.,

Not used.
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TABLE 189. TVMT ARRAY

General information for array TVMI:

Blank common reference location = CD(51)

Array size = 250 cells

Array TWT is used to transmit 1-g loads information computed by sub-
routines CDL and FDIS, overlay (15,0), to overlay (16,0) for process-
ing by subroutine WDDATA, Array data consists of shears and
moments for concentrated mass items and internal fuel, plus the
pertinent information for each of the 7 concentrated masses.
WDDATA uses TVMT to create inertia loads array data stored in the
T(201-T(960) region for use by overlays (9,0) and (10,0) or (18,0),

Subroutine MISCNT, overlay (15,0), first initializes array TWTI to 0.0
values, After execution of subroutine CDL, MISCNT transfers the
results of (DL calculations stored in arrays CCI and TCS to the
proper TWI' locations, MIS(NT thea prints the contents of TVMT
under control of I1P(14), case control card 1, column 14, Subrou-
tine FDIS subcequently transfers computed shears and moments for
fuel cells 1 and ¢ into TVMI from array TCS, FDIS then prints the
final contents of TVMI under control of 1P(17), case control card 1,
column 17,

Array

Location Description

Locations 1 through 66 contain 1-g load data sets for fuel cells 1 and 2
computed by subroutine FDIS. The fuel cell data set will contain 0.0
values if fuel cell design information is not specified in the input data
for the surface. The load values are for full-capacity plus fuel system/
weights for the cell.

L-1 VAFL1(1-11)» 1-8 shears for fuel cell 1 as the 11 structural
analysis control stations,

12-22 MX AFL1(1-11)» 1-8 bending moments for fuel cell 1 shears above.

23-33 My AF11(1-11), 1-g torsional moments for fuel cell 1 shears
above,

34-44 VAFL2(1-11)» 1-g shears for fuel cell 2,

45-55 MX AFL2(1-11)» 1-g bending moments for fuel cell 2 shears above.

56-66 MYAFL2(1-11), 1-g torsional moments for fuel cell 2 shears
above,
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TABLE 189. TVMT ARRAY (CONT)

Array
Location

Description

Locations 67 through 165 contain 1-g load data sets for concentrated masses

1-7 computed and stored in CCI(202)-CC1(300) by subroutine CDL.

Sets 1

and 2 are for the input weight values specified for masses 1 and 2,
Set 3 contains the total 1-g loads due to masses 3-7,

67-77

78-88

89-99
100-110
111-121
122-132
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