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PREFACE

This report was prepared by Rockwell International Corporation, Los
Angeles Aircraft Division, Los Angeles, California, under Contract
F33615-71-C-1922, No. FX2826-71-01876/C093. The work was performed for the
Deputy for Development Planning, Air Force System Command, Wright-Patterson
Air Force Base, Ohio, and extended from September 1971 to June 1974, .

Eugene L. Bahns, ASD/XRHD, was the Air Force program manager. Leonard
Ascani was the program manager for Rockwell International. Other Rockwell
personnel contributing to the project included:

G. Hayase - Mass Properties

R. Hiyama - Mass Properties

D, Chaloff - Mass Properties

C. Martindale - Mass Properties

H. Rockwell - Mass Properties

R. Allen - Mass Properties

P. Wildermuth - Airloads

G. Rothamer - Airloads

T. Byar - Airloads

S. Siegel - Structural Dynamics
S. Mellin - Structure and Fatigue
H. Haroldson - Thermodynamics

D. Konishi - Advanced Composites
C. Hodson - Structural Dynamics

The final report was published in 11 volumes; the complete list is as
follows:

Volume
I "Executive Summary"'

I1 "Program Integration and Data Management Module"
IIT "Airloads Estimation Module"

IV '"Material Properties, Structure Temperature, Flutter, and Fatigue"

v "Air Induction System and Landing Gear Modules"
VI '"Wing and Empennage Module'

VII '"Fuselage Module"

VIII 'Programmer's Manual'

IX '"User's Manual"'

X "Flutter Optimization Stand-Alone Program'

XI "Flexible Airloads Stand-Alone Program'
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INTRODUCTION TO VOLUME II

The structural weight estimation program (SWEEP) has been developed as an
analytical aircraft structural weight prediction tool suitable for use in the
preliminary design phase of vehicle synthesis. The fumctions of data develop-
ment and assessment have been integrated into various program modules so that
criteria, design constraints, and environment considerations are consistent.
The purpose of the two parts of this volume is to present the program structure,
data processing methods, and interfaces between the different program modules.

® Part 1 discusses the SWEEP program arrangement and structure, SWEEP
control program, input data processing module, and the final output
module.

® Part 2 discusses the data management module, which organizes geometry,
inertia, and design criteria for use by the data development and weight
analysis modules. The appendix contains program flow charts and FORTRAN
lists for the data management module.

13
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Section I

INTRODUCTION

The analytical structural weight prediction procedure in SWEEP is an
integration of methods formulated to describe design criteria and constraints
of aircraft camponents, synthesize structure to these requirements, and
develop mass properties data. Various procedure, engineering methods, and
conmputer programming techniques used in SWEEP provide comprehensive structural
weight data in a single computer run.

The program is structured in a modular form which provides the user with
multiple modes of operation. It is designed to operate as a fully integrated |
system such that compatible design constraints are satisfied by each of the ‘
structural components. SWEEP can also be used in stand-alone modes to evalu- ‘
ate individual components or develop design criteria. A stacked case capa- |
bility is also provided which permits variation of any single design parameter
without repeating other data.

SWEEP consists of modules. which perform control and/or computational
functions required for:

1. Master control

2. Input/output data processing

3. Vehicle performance data analysis

4., Vehicle gecmetry and initial weight distribution analysis
5. Basic flight design loads and fatigue spectrum analysis

6. Fatigue and flutter requirement analysis

7. Material property descriptions and evaluation

8. Wing and empennage structural synthesis and weight analysis

9. Fuselage structural synthesis and weight analysis

10. Landing gear structural synthesis and weight analysis

11. Air induction system (nacelles, pylons, engine section, ducts,
ramps, spikes) structural synthesis and weight analysis

15




Geametry definitions are based on mathematical approximations of vehicle
physical features and structural arrangements. These definitions provide for
weight sensitivity to configuration geometry and to geometric variations. The
structural synthesis/weight analysis modules are designed to analytically
evaluate design requirements and criteria and to synthesize structures for
specified materials and structural concepts. Structural elements are analyzed
to satisfy strength, stiffness, life, local stability, and general stability
requirements. The synthesis can be controlled to produce material sizing
reflecting unconstrained "optimum" structural arrangements or to evaluate
matericl requirements for design constraints resulting from compromises due to
cost, producibility, maintainability, or unique local considerations. Some
of these design constraints are:

1. Specified frame, stringer, rib, or spar spacings

2. Longeron locations

3. Frame or stringer geometry limits

4. Material minimum gages or fabrication minimums

5. Cutout sizes and locations

6. Bulkhead locations

Program logic is provided so that options are available to (1) control
the scope of the analysis and the types of design information to be printed,
and (2) provide for bypassing certain design data computations by inputing
the pertinent information. The latter approach would be employed to substi-
tute advanced engineering data which become available during the design cycle.

Examples of this type of data are local description of geometry, gross design
or net loads, and flutter stiffness requirements.

16



Section II

PROGRAM DESCRIPTION

PROGRAM STRUCTURE

SWEEP is an integrated program written in FORTRAN IV for the CDC 6600
computer system. It is programmed in modular form using one level of overlay.
The main overlay consists of the SWEEP control program, OLAY00, which is iden-
tified as Overlay (0,0). Specific control, data manipulation, and computation
functions are performed in subprograms identified as overlays (n,0), where n
is the unique integer assigned to each primary overlay.

The basic program is structured to operate within a total of 50,000 octal
(20,480 decimal) core locations. The appended version, SWEEP IV, which
incorporates the additional capability of analyzing advanced composite wing
and empennage structures, operates within a total of 100,000 octal core
locations.

In order to operate within the foregoing CDC computer core size restric-
tion, certain analysis functions are performed by groupings of (n,0) overlays.
The designation "module'" is assigned to umique runction overlays and to
groupings of functional overlays. Table 1 shows the 18 primary overlays which
constitute the 10 program modules. Overlay (18,0) in this table is the
advanced composite structure link. This is the only link structured to the
100,000 octal core size restriction.

Program computation flow through the input data processing, data develop-
ment, weight analysis, and output modules is shown in Figure 1. Sequential
flow diagram through the 17 primary overlays ard all of the data processing
and computational routines within each overlay are shown in Figure 2.

Table 2 is a descriptive listing of all SWEEP routines.

DATA PROCESSING

Blank common, labeled common, and mass storage files are used for the
placement and retrieval of data. These media are readily made accessible to
any unit of the program. Data sets are assigned to specific regions in blank
common for each module, and are maintained in multioverlay modules by the use
of the BUFFER IN/BUFFER OUT statements.

17



TABLE 1. MODULE DESIGNATION AND GROUPING
Module Name Module Type Overlay | Control Routine Name
Input data processing Input processing| (01,0) READ
Data management Data development | (02,0) DATAIN
Flutter and temperature | Data development | (03,0) OLAY3
Airloads Data development | (04,0) BLCNTL
Fatigue Data development | (05,0) FATGUE
Landing Gear Weight analysis | (06,0) LANDGR
Air induction system Weight analysis | (07,0) AISMN
Wing and empennage Weight analysis | (08,0) OLAY8
(09,0) OLAY9
(10,0) OLAY10
(14,0) OLAY14
(15,0) OLAY15
(16,0) OLAY16
(17,0) OLAY17
(18,0) 0LAY18
Fuselage Weight analysis | (11,0) FUSO1
(12,0) FUS02
Final output Output (13,0) OUTPUT

Problem analysis controls and certain design data items are stored in

R VOO

labeled common blocks. These blocks are in the main overlay and thus reside
in core at all times and are universally accessible.

Mass storage file records are used to transmit design information between
the input data processing module, design data development modules, weight
analysis modules, and the output module. These records are also used within
modules for temporary storage of data sets. Use of these files provides a
means of transmitting the large amount of data required by this program within
the restriction on core size.

18
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Input data processing module

Data management module

flutter and temperature module

Airloads module

Fatigue module

Landing gear module

Air-induction system module

Wing and empennage module
(for horizontal tail)

Wing and empennage module
(for vertical tail)

Wing and empennage module
(for wing)

Fuselage module

Final output module

Figure 1.
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Main overlay - SWEEP overlay control program.
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Overlay (00, 0)

OLAY00

1)

Overlay (01, 0)

Overlay'(oz, 0)

Overlay (03, 0)

Overlay (04, 0)

READ DATAIN OLAY3 BLCNTL
Routines Routines Routines Routines
READMS READMS DSTTRP READMS READNM"
WRITMS WRITMS DUCGEO WRITMS WRITMS
DECRD AVDAOC DWHVQQ HBL ATMOS
DECRD7? AVDATA FTOTAL PRESH BNLDS
AVDINR FUSDST QINC CODIM2
AVDWNG FUSGEOQ Qsus FATMG
CONDST NACGEO SOLARG FCODM2
DBLCNT NOSGEO SVFTAB FUSNET
DCCNTL PRTOWE TBL MAXLDS
DFATMG QUIKIE TEMALT SPABM
DLNDGR SPDALT TEMPER USPAN
DMAXLD TEMPRE TSKIN WHVNET
DSGNPR WEIDST TT0
DSTNOR WHVGEO WHVMAT
NSTTRI WNGDST WHVQQ

Figure 2. SWEEP overlay structure.
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Overlay (05,0)

Overlay (06,0)

Overlay (07,0)

Overlay (68,0)
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DUCWET  TEMPR GCOMP
FRMELD GEOMC
FRMND3 GEOMW

MATLF] PRTG
MATLP2 SWPXYP
MCNTLI TBWDC
MISCOM VSGEOM
NACELE

Figure 2. SWEEP overlay structure (cont).
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Overlay (12,0)

FUS02
READMS LDCHK
BLKHDS LONGS
cuTOoUT MINFR
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READMS

Figure 2. SWEEP overlay structure (concl).
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PERIPHERAL REQUIREMENTS

SWEEP requirements as a stand-alone computing system consist of four
input/output files and one mass storage file, file 1. These files consist of:

1. Mass storage file 1, TAPEl

2. System input file, TAPES

3. System output file, TAPE6

4. Permanent data file, TAPE7

5. Common storage file, TAPE24

In addition to the foregoing files which are used during execution of the
program, the method of operating shown in examples in Section III requires one

magnetic tape unit. The program and permanent data are maintained on a mag-
netic tape and are transferred to internal files by the CDC control cards.
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Section III

PROGRAM OPERATION

As an integrated engineering program, SWEEP requires three types of
external data: (1) an input data set that is used to describe the design prob-
lem, (2) a data bank compilation of engineering data fram which necessary
design information can be drawn, as required, and (3) an input set of program
analysis control words. The modules of SWEEP logically interprets the problem
design information, converts then into engineering data, and orders the results
properly for all the evaluation routines. Mass storage files are used to
transmit design information from design data modules to the weight analysis
modules which perform the necessary structural synthesis/weight analysis so
that the primary result is a set of weight estimates for the major structural

components.

INPUT ARRANGEMENT

Figure 3 shows a typical input card deck setup for a SWEEP run. This
arrangement assumes that all SWEEP routines are stored in object form as the
first file of a tape by the use of the COPYLIB operation. Also, that the sec-
ond file of that tape is the permanent data stored in card image format.
Figure 4 shows the sequential order of the data bank data deck. This set is
used to create the permanent data file and, subsequently, TAPE7.

PERMANENT DATA BANK DECK

The permanent data bank deck, Figure 4, consists of the following:

1. Aerodynamic data for loads

2. Spectrum data for fatigue

3. Weight analysis constants and index factors

4., Flutter and temperature constants

5. Weight constants and data for initial weight distribution

6. Airfoil description

7. Material property descriptions
Records in this data bank are used to initialize mass storage file design data

records for use by the different program modules.
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Material properties

Vibrary
(20 maximum)

Z

Each

tis card material
Title card 1 duck
Material
No. n
| Etc
T-tal' flutter constants Recard &2
Record 41
— - Airfoll data
Each set has a
minus sign in Data management Record 37
column 1 of last permanent data
card R
- Flutter and temperature Record 36
‘f permanent data
Permanent data / Record 11
Air induction system module data Ramp. titles 7
/ Landing gear permanent data Record 12
uselage permanent data Record 28
Revisions to wing data
for vertical tail Recor. 25
Wing and empennage Revisions to wing data
module data for horizontal tail Record 2h
Wing permanent data
Record 27
DR array
DG array Recard 26 Mass storage
DI array Record 23 fi!e re?ordf
Airloads n:E array initialization
array
:\:i:le DP array Recor
array Record 8
DB array Record 7
OT array Record 6
Recard 5
Record 4
Record 3
Record 2
Record |

Figure 4.

SWEEP permanent data bank data deck setup and
mass storage file initialization.
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CASE DATA CARD DECK

The first two cards in the input data deck for each case are title cards.
80 alphanumeric characters may be written on each card.

Control card 1 follows the two title cards. This card contains the
optional output print indicators. These indicators are shown in Table 3.

Control card 2 follows control card 1. This card contains the airloads
module indicators in colums 1 through 38, wing and empennage construction
indicators in colums 39 through 44, program flow controls in colums 71
through 79, and an initialization indicator in colum 80. Descriptions of
these controls and indicators are shown in Table 4.

Data decks follow control card 2. The first card in each data deck must
contain one of the identification titles shown in the following in colums 1
through 10. Colums 11 through 80 are not read by the program, and therefore
may be used for deck identification or camments by the program user.

12345678910
GENERAL
WING
HORIZONTAL
VERTICAL
FUSELAGE
LG

AIS
FATIGUE
WHV LOADS
FUS LOADS
INERTIA

The remaining cards contain numeric data which are read and processed
based on a relative address for the field data on each card (Figure 5). The
last card of each data deck has a minus sign (-) punched in card colum 1.
Usage matrix of these data checks is shown in Table 5, Detail discussions of
variables in these decks are presented in Volume IX, Users' Manual.

The last card in the case data deck has "EXECUTE'" punched in columns 1
through 7. Colums 8 through 10 on this card must be left blank.
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TABLE 3. CASE CONTROL CARD 1 - PRINT INDICATJRS
Control
Card 1
Colum a .
(IP loc) | Routine Overlay Description
1 READ (1,0) Permanent data, first case only
2 READ (1,0) Case data
3 CCNTL (8,0) WD array, some of D-array before data
transfer, total D-array, SPAL array
(record 38)
4 GEOMC (8,0) YC, YIC, and TAF arrays
5 DMAX (8,0) Values from YIC, YC, and TAF arrays
ABOXC (8,0) Values from YIC and TT arrays
TBWDC (8,0) Title for DMAX print
6 PRTG(GEOMW) (8,0) Detail geometry
7 GEOMW (8,0) TGJ array
PRTG (8,0) TXY array - only when IP(6J also = 0
VSGEOM (8,0) TVS array
8 CTOT1 (14,0) | TT(1), TT(2), and YC array
GCNTL (14,0) | Title for CTOT1 print
LEWT (14,0) | Title for CIOT1 print
TEDEV (14,0) | Title for CTOT1 print
TEWT (14,0) Title for CTOT1 print
TEWTI (14,0) | Title for CTOT1 print
9 GCONTL (14,0) | TG and TGA arrays
10 LETEI (14,0) | TCS, TWG, CLEI, and CTEI arrays
11 LEWT (14,0) TGR, TST, CCI, CCL, and CCW arrays
TEWT (14,0) | CCW, CCT, and TE arrays
TEWTI (14,0) | TGR, TST and CCI arrays
12 WLETE (14,0) | Leading and trail edge weight and loads
summary
13 MISCNT (15,0) | Detail - CCI, TST, and TGR arrays
PRTM(MISCIT) (15,0) | Detail - CCI, TST, TGR, and TCS arrays
14 MISCNT (15,0) | Summary - CMII and TMVT arrays
PRTM(MISCIT) (15,0) | Summary - TCS and CCI arrays
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TABLE 3. CASE CONTROL CARD 1 - PRINT INDICATORS (CONT)

Control
Card 1
Column a
(IP loc) | Routine Overlay Description
15 CTOT2 (15,0) | TT(1), TT(2), and YC array
MISCNT (15,0) | Title for CTOT2 print
MISCIT (15,0) | Title for CTOT2 print
CDL (15,0) | Title for CIOTZ print
FDIS (15,0) | Title for CTOTZ2 print
16 CDL (15,0) | TGR and TCS arrays
TBFWI1 (15,0) | CCI and TCS arrays
17 FDIS (15,0) | CCI, TST, TCS, TWG, and TVMT arrays
18 FDIS (15.0) | Fuel distribution summary
19 MTLPW(MTLCW) (16,0) | Torque box and pivot material properties
TEMPC (18,0) | Material properties for advanced
composites
20 ALOAD (16,0) | Limit airloads and scaling ratios
ACLOAD (18,0) | ACL array
21 ABDW (16,0) | Initial deadweight distribution
22 GJCAL (16,0) | Flutter analvsis values, GJ and J
comparison Design GJ values
GJTT (16,0) | T-tail GJ values
23 WDDATA (16,0) | T and CD arrays
24 VLOAD1 (16,0) | Initial design loads, required GJ
DEADW (9,0) Deadweight summary and adjustment results,|
for NODW >1
DWYBA (9,0) Deadweight and Y-bar adjustment values,
for NODW >1
VLOAD (9,0) Design loads and required GJ, for
NODW >1
DEADW (18,0) | Deadweight summary and adjustment
results, for NODW >1
DWYBA (18,0) | Deadweight and Y-bar adjustment values,
for NODW >1
AVLOAD (18,u) | Design loads, required GJ, loads at each

condition
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TABLE 3. CASE CONTROL CARD 1 - PRINT INDICATORS (CONT)
Control
Card 1
Column
(IP loc) Routine? Overlay Description
25 DEADW (9,0) Deadweight summary and adjustment
results, for NODW=1
DWYBA (9,0) Deadweight and Y-bar adjustment values,
for NODW=1
VLOAD (9,0) Design loads and required GJ, for NODW=1
DEADW (18,0) | Deadweight summary and adjustment
results, for NODW=1
DWYBA (18,0) | Deadweight and Y-bar adjustment values,
for NODW=1
AVLOAD (18,0) | Design loads, required GJ, loads at each
condition, for NODW=1
26 DLPVT (9,0) TW array
PIVOT (9,0) Pivot values
DLPVT (18,0) | TW array
PIVOT (18,0) | Pivot values
27 PRTA(TBOPT) (9,0) Design synthesis and weight distribution
summary, for NODW >1 and DGW=2
ACPRTA (18,0) | Design synthesis and weight distribution
(ATBOPT) summary, for NODW >1 and DGW=2
28 PRTA(TBOPT) 9,0) Design synthesis and weight distribution
summary, for NODW >1 and DGW=1,3
ACPRTA 18,0) Design synthesis and weight distribution
(ATBOPT) summary, for NODW >1 and DGW=1,3
29 PRTA(TBOPT) (9,0) Design synthesis and weight distribution
summary, for NODW=1 and DGW=2
PRTH (TBOPT) (9,0) Pivot and center section analysis values,
for NODW=1 and DGW=2
ACPRTA (18,0) | Design synthesis and weight distribution
(ATBOPT) summary for NODW=1 and DGW=1,2,3
PRTH(ATBOPT) (18,0) | Pivot and center section analysis values,
for NODW=1 and DGW=1,2,3
30 PRTA(TBOPT) 9,0) Design synthesis and weight distribution
summary, for NODW=1 and DGW=1,3
PRTH(TBOPT) (9,0) Pivot and center section analysis values,

for NODW=1 and DGW=1,3
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TABLE 3. CASE CONTROL CARD 1 - PRINT INDICATORS (CONT)
Control
Card 1
Colum o
(IP loc) | Routine Overlay Description
3l PRTB(CNSTR) (10,0) | Synthesis details, for DGW=2
PRTC(CNSTR) (10,0) | Weight analysis details, for DGW=2
PRTB (ACNSTR) (18,0) | Synthesis details, for DGW=2
PRTC(ACNSTR) (18,0) | Weight analysis details, for DGW=2
ACNSTR (18,0) | pbuc, DDLC, DDIS, DDFS, DDRS, and DDSTR
arrays, for DGW=2
ASTIFF (18,0) | CD array, for DGW=2
32 PRTB(CNSTR) (10,0) | Synthesis details, for DGW=1,3
PRTC(CNSTR) (10,0) | Weight analysis details, for DGW=1,3
PRTB(ACNSTR) (18,0) | Synthesis details, for DGW=1,3
PRTC(ACNSTR) (18,0) | Weight analysis details, for DGW=1,3
ACNSTR (18,0) | pbuc, DDLC, DDIS, DDFS, DDRS, and
DDSTR arrays, for DGW=1,3
ASTIFF (18,0) | CD array, for DGW=1,3
33 PRTBK(STRG) (10,0) | Checkout print, requires data indicators
PRTBK(TSCH) (10,0) | Checkout print, requires data indicators
34 WVFDD (17,0) | TCS and CCDLI arrays '
TBFWI (17,0) | TCS and CCI arrays
35 CToT 17,0) |TT(1), TTr(2), and YC array
WVFDD (17,0) | Title for CTOT print
WFLDD (17,0) | Title for CTOT print
36 WODATA (17,0) | Surface inertia summary
57 PRTD (17,0) | Detail weight and coefficient summaries
38 WODATA (17,0) | WCG, CTBW, CTBI, CLEI, CTEI, CMII,
CFL1I, CFL21, CCDLI, CIOY, and CCI
arrays
39 not used
40 OLAY00 (0,0) Case title and module identification
41 WHVMAT (3,0) Stress vs temperature tables
WHVQQ (3,0) Compressible dynamics pressure values
SVFTAB (3,0) Flutter parameter vs mach number
42 SPDALT (2,0) Speed-altitude profile tables
43 DSGNPR (2,0) Speed profile design factors
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TABLE 3. CASE CONTROL CARD 1 - PRINT INDICATORS (CONT)
Control
Card 1
Column a
(IP loc) | Routine Overlay Description
44 QUIKIE (2,0) S-array
45 AVDINR (2,0) RT, RW, RH, RV, RA, and RO arrays
46 PRTOWE (2,0) Weight empty breakdown, expendable
(DATAIN) useful load
47 DATAIN (2,0) BC array
DMAXLD (2,0) Estimated shear, bending moment, and
torque
DCONTL (2,0) WD array
48 AVDATA (2,0) S-array
49 DATAIN (2,0) Common at end of Data Management
50 BNLDS (4,0) Budy loads
51 SPABM (4,0) Shear, bending moment, and torsion
moment
52 USPAN 4,0) Airload distribution factors
53 WHVNET (4,0) Design loads and ratios
54 BLCNTL (4,0) Temperature and stress for 23 load con-
ditions, design temperature and load
conditions, maximum net bending
moments for fatigue
55 FATMG (4,0) Fatigue spectra
56 FATGUE (5,0) Bending moment spectra input
57 FATIGU (5,0) Damage table, calc life, etc
FTGCTL (5,0) "FATIGUE " input values
58 FATIGU (5,0) Intermediate values, iteration trace
59 LANDGR (6,0) Landing gear input data
60 LGEAR (6,0) Landing gear loads
61 AISMN (7,0) AIS system input data
62 SPAL (7,0) Speed-altitude profile tables
63 MATLP2 (7,0) Duct, ramp and nacelle material
(MCNTL1) properties
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TABLE 3. CASE CONTROL CARD 1 - PRINT INDICATORS (CONCL)

Control
Card 1
Colum a
(IP loc) | Routine Overlay Description
64 MCNTL1 (7,0) TS array
65 DSGNP (7,0) Speed profile design factors
66 PRECRT (7,0) Ramp design conditions
67 RAMPS (7,0 Built-in parameters, reaction forces
and weights
68 FRMELD (7,0) Duct frame data
69 DUCTS (7,0) Duct frame data and duct geometry -
section data
70 NACELE (7,0) Nacelle geometry - section data
71 FUSLD (11,0) | Fuselage loads and inertia data
72 MATLP1 (11,0) | Cover, longeron, major and minor
(MFCNTL) frames material properties
73 MFCNTL (11,0) | TS array
74 FUSLD (11,0) | Loads array
DUMMY1 (11,0) | Input and corrected data
75 FFRME (11,0) | External frame loads details
FRMND1 (11,0) | Fuselage shape details
76 SFOAWE (11,0) | Frame synthesis details
FRMLD (11,0) | Segment loads details
77 FFRME , (11,0) | Major frames detail weights
78 MINER (12,0 | T-array |
79 FUSSHL (12,0) | T-array
80 SPRINT (12,0) | Details - Construction indicators, basic
vehicle data, secondary structure,
shell and section values
Routine in which the corresponding IP element is tested and printing is
done. If a second routine name appears in parenthesis as PRTG(GEOMW),
this indicates that PRTG is strictly a print routine and the indicator
is used in GEOMW to call or not call PRTG.
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TABLE 4.

CASE CONTROL CARD 2 INDICATORS

Control Card 2
Colum

Labeled
Common
Location

Description

1-2

XMISC(51)

Air vehicle class indicator
01 = fighter (F)
02 = attack (A)
03 = tactical bomber (BI)
04 = strategic bomber (BII)
05 = cargo assault (CA)
06 = cargo transport (CT)

3-4

XMISC(52)

Wing-type indicator
-1 = fixed wing
01 = variable-sweep wing

XMISC (53)

Vertical tail-type indicator
-1 = single tail
00 = dual tail
01 = T-type tail

7-8

XMISC(54)

Load calculation option indicator
-1 = calculate basic loads only
00 = calculate fatigue spectra only
01 = calculate both basic loads and fatigue
spectra

9-10

XMISC(55)

Total vehicle load calculation control
01 = compute all loads (fuselage, wing,
horizontal tail, vertical tail)
00 = compute loads as indicated by controls
in columns 11 through 18

11-12

XMISC(56)

Fuselage load calculation indicator
01 = compute
00 = do not compute

13-14

XMISC(57)

Wing load calculation indicator
01 = compute
00 = do not compute

15-16

XMISC(58)

Horizontal tail load calculation indicator
01 = compute
00 = do not compute
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TABLE 4. CASE CONTROL CARD 2 INDICATORS (CONT)

Control Card 2
Column

Labeled
Common
Location

Description

17-18

XMISC(59)

Vertical tail load calculation indicator
01 = compute
00 = do not compute

19-20

XMISC(60)

Load conditions 1 through 5 calculation indi-
cator (positive maneuver conditions)

01 = compute

00 = do not compute

21-22

XMISC(61)

Load conditions 6 and 7 calculation indicator
(negative maneuver conditions)

01 = compute

00 = do not compute

23-24

XMISC(62)

Load condition 8 calculation indicator (flaps
down, maneuver condition)

01 = compute

00 = do not compute

25-26

XMISC(63)

Load condition 9 calculation indicator (flaps
down, landing)

01 = compute

00 = do not compute

27-28

XMISC(64)

Load conditions 10 through 13 calculation
indicator (positive vertical gust conditions)
01 = compute
00 = do not compute

29-30

XMISC(65)

Load conditions 14 through 17 calculation
indicator (negative vertical gust conditions)
01 = compute
00 = do not compute

31-32

XMISC(66)

Load conditions 18 and 19 calculation indi-
cator (lateral gust conditions)

01 = compute

00 = do not compute
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TABLE 4.

CASE CONTROL CARD 2 INDICATORS (CONT)

Control Card 2
Column

Labeled
Common
Location

Description

33-34

XMISC(67)

Load conditions 20 and 21 calculation indi-
cator (pitching acceleration conditions)

01 = compute

00 = do not compute

35-36

XMISC(68)

Load conditions 21 and 23 calculation indi-
cator (yawing acceleration conditions)

01 = compute

00 = do not compute

37-38

XMISC(69)

Wing fatigue spectra calculation indicator
-1 = compute gust and maneuver spectra
01 = compute gust spectra only

39-40

IFL(11)

Wing construction indicator
00 = metal structure
01 = advanced camposite structure

41-42

IFL(12)

Horizontal tail construction indicator
00 = metal structure
01 = advanced composite structure

43-44

IFL(13)

Vertical tail construction indicator
00 = metal structure
01 = advanced composite structure

45-70

Not used

71

IFL(1)

Airloads module execution control
0 = execute
1 = do not execute

72

IFL(2)

Wing execution control for wing and empennage

module
0 = execute
1 = do not execute

73

IFL(3)

Fuselage module execution control
0 = execute
1 = do not execute
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TABLE 4. CASE CONTROL CARD 2 INDICATORS (CONCL)

Labeled
Control Card 2 Common
Column Location Description
74 IFL(4) Landing gear module execution control
0 = execute
1 = do not execute
75 IFL(S) Horizontal tail execution control for wing and
empennage module
0 = execu‘e
1 = do not execute
76 IFL(6) Vertical tail execution control for wing and
empennage module
0 = execute
1 = do not execute
77 IFL(7) Air induction system module execution control
0 = execute
1 = do not execute
78 IFL(8) Fatigue module execution control
0 = execute
1 = do not execute
79 IFL(9) Final output module execution control
0 = execute
1 = do not execute
80 IFL(10) File initialization control for subsequent
cases (not applicable for first case)
0 = leave files as they exist and update
with input data
1 = reinitialize data files (mass storage
file records 1-9, 11, 12, 17, 21, 23-29,
32-34, 36-38, and 41-60) from TAPE7
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OPERATING CONSIDERATIONS

Problem definition and program controls require coordination between case
control card 2 instructions and design data decks. The SWEEP main control
program starts by calling the input data processing module. Program execution
requirements through the design data development, weight analysis, and output
module are shown in Table 6. This table presents minimm and optional exe-
cution requirements which can be employed for the range of problem modes.

INITIALIZATION AND COMPUTATION

The SWEEP control program controls the execution of the problem. It
occupies the main level of the overlay system and monitors the logic flow
through initialization of data, design data development, weight analysis, and
output.

INPUT DATA PROCESSING

The input data processing module organizes the data bank data and input
variable design data in mass storage file records at the start of each problem
case. A complete list of SWEEP mass storage file records is shown in Table 7.
Computational flow instructions from case control cards 1 and 2 and certain
key varizbles from the input design data are stored in labeled common loca-

tions. Labeled common block IFLOW indicators are shown in Table 8. Program
definition and usage of the labeled common block MISC are shown in Table 9.

DESIGN DATA DEVELOPMENT

The design data development modules interpret input vehicle design speci-
fications and geometry data and compute detail design data for use in evalu-
ating the structural components. Modules programmed for design data
development are: '

1. Data management module, overlay (2,0)

2. Flutter and temperature module, overlay (3,0)

3. Airloads module, overlay (4,0)

4., Fatigue module, overlay (5,0)
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TABLE 6.

LOGIC AND DATA REQUIREMENTS FOR EXECUTION OF
SWEEP MODULES

Module

Indicator and Reqd
Data Deck

Contrel Card 2
Colum

Data Deck

Discussion

Data management

None

GENERAL

Data management and flutter and
temperature modules are executed
in each case in which '"'GENERAL"
is read

Flutter and
temperature

None

This module uses speed-altitude
profile and geometry data from
the data management module

Airloads

71

This module requires data from
the data management module from
the same case or a previous
case. Detail execution con-
trols are in control card 2
colums 1 through 38.

Fatigue

78

FATIGUE

This module may be executed as
a stand-alone program or with
spectrum data created by the
airloads module.

Landing gear

74

This module may be executed as
a stand-alone program or with
design data from the data man-
agement module.

Air induction
system

77

AIS

This module may be executed as
a stand-alone program. If
""GENERAL" data are part of the
input case data, certain vari-
ables are transferred to the
"AIS" data record.
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TABLE 6.

LOGIC AND DATA REQUIREMENTS FOR EXECUTION OF

SWEEP MODULES (CONCL)

Module

Indicator and Reqd
Data Deck

Control Card 2

Colum

Data Deck

Discussion

Wing and
empennage
(wing)

39-40, 72

WING

This module may be executed as
a stand-alone program. Loads
may be defined either in the
"WING" deck, the 'WHV LOADS"
deck, or by the airloads mod-
ule. Flutter data may be
defined in the '"WING'' deck or
obtained from the flutter and
temperature module.

Wing and
empennage
(horizontal
tail)

41-42, 75

HORIZONTAL

Refer to wing discussion.

Wing and
empennage

(vertical tail)

43-44, 76

VERTICAL

Refer to wing discussion

Fuselage

73

FUSELAGE

This module may be executed as
a stand-alone program. If
"GENERAL" data are part of the
input case data, certain vari-
ables are transferred to the
""FUSELAGE' data recor:.
Inertia and loads data may be
obtained through execution of
the dato management, flutter
and temperature, and airloads
module or by input of the
"INERTIA" and ''FUS LOADS'
decks.

Final output

79

This module requires data from
the data management module from
the same case or a previous
case
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TABLE 8. IFL ARRAY PROGRAM CONTROLS (IFLOW BLOCK)

Control Card

No.

2 Colum

Description

71

Airloads module execution control
0 = execute
1 = do not execute

72

Wing execution control for wing and empennage module
0 = execute
1 = do not execute

73

Fuselage module execution control
0 = execute
1 = do not execute

74

Landing gear module execution control
0 = execute
1 = do not execute

75

Horizontal tail execution control for wing and empennage
module

0 = execute

1 = do not execute

76

Vertical tail execution control for wing and empennage
module

0 = execute

1 = do not execute

77

Air induction system module execution control
0 = execute
1 = do not execute

78

Fatigue module execution control
0 = execute
1 = do not execute

79

Final output module execution control
0 = execute
1 = do not execute

10

80

File initialization control for subsequent cases
0 = leave files as they exist and update with input
data
1 = reinitialize data files from TAPE7
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TABLE 8. IFL ARRAY PROGRAM CONTROLS (IFLOW BLOCK) (CONCL)

IFL | Control Card
Loc |No. 2 Colum Description

11 39-40 Wing construction indicator
00 = metal structure
01 = advanced caomposite

12 41-42 Horizontal tail construction indicator
00 = metal structure
01 = advanced composite

13 43-44 Vertical tail construction indicator
00 = metal structure
01 = advanced composite

The data management module develops compatible vehicle and structural
component geametry data for use by the other design data development modules
and the weight analysis modules. This module also provides weight distribu-
tions, balance, and inertia required for the evaluation of design loads. Per-
formance requirements are also organized for use by the airloads module.
Methods, functions, processes, and description of the data management module
are presented in Part 2 of this volume.

Detail discussions of the flutter and temperature module are presented in
Volume IV. This module calculates critical surface flutter design parameters
for the wing, horizontal tail, and vertical tail. T-tail flutter is also
evaluated for the vertical tail. Structural terperatures are calculated at
critical flutter conditions and at the flight load evaluation conditions.

The airloads module develops design airloads and wing bending moment
fatigue spectra. Component airloads and centers of pressure are calculated for
a mumber of flight conditions to provide reasonable expectation that the maxi-
munm airloads are encompassed. Module methods, formulations, and program
description are given in Volume III.

The fatigue module evaluates wing bending moment spectra and fuselage
pressure cycle data to determine allowable operating stresses. These allow-
ables are stored in the material property files for use by the wing and fuse-
lage analysis modules. Methods, formulations, and program description are
presented in Volume IV.

71
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TABLE 9. XMISC ARRAY VARIABLES (MISC BLOCK)
Defined Used
Loc | Routine | Overlay | Routine | Overlay Description
1| READ (1,0) | FATGUE (5,0) | Number of arrays of material
AISMN (7,0) | properties in mass storage in
CCNTL (8,0) | records 41-60
MFCNTL (11,0)
2 | OLAY00 (0,0) | CONTL (8,0) | Component indicator for wing and
ALOAD (16,0) | empennage module
1 = wing
2 = horizontal tail
3 = vertical tail
3 | OLAY00 (0,0) | OLAY00 (0,0) | Set to 0.0 in OLAY00; set to 1.0 at
PROG (9,0) end of PROG so that OLAY00 will call
OLAY17.
4 | OLAY00 (0,0) | READ (1,0) | Case number
CONTL (8,0)
5 | WHVQQ (3,0) | CONTL (8,0) | Dynamic pressure for wing flutter
design, 1b/ft2
6 | WHVQQ (3,0) | CONTL (8,0) | Dynamic pressure for horizontal tail
flutter design, 1b/ft2
7 | WHVQQ (3,0) | CCNTL (8,0) | Dynamic pressure for vertical tail
flutter design, 1b/ft2
8 | WHVNET (4,0) | CONTL (8,0) | Wing design (reference) tempera-
ture, °'F
9| WHVNET | (4,0) | CONTL (8,0) | Horizontal tail design (reference)
temperature, ° F
10 | WHVNET (4,0) | CCNTL (8,0) |Vertical tail design (reference)
temperature, ° F
11 { OLAY00 (0,0) | READ (1,0) | Case indicator
READ (1,0) 1.0 = first case
2.0 = subsequent case
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TABLE 9, XMISC ARRAY VARIABLES (MISC BLOCK) (CONT)
Defined Used
Loc | Routine | Overlay | Routine | Overlay Description
12 | WHVGEO (2,0) | SVFTAB (3,0) | Wing aspect ratio (wing fixed or
aft)
13 | WHVGEO (2,0) | SVFTAB (3,0) | Sweep of wing quarter-chord (wing
CCNTL (8,0) | fixed or aft), deg
14 | WHVGEO (2,0) | SVFTAB (3,0) | Wing taper ratio (wing fixed or aft)
15 | READ (1,0) | WHVQQ (3,0) | Wing material identification number
WHVMAT (3,0)
MAXLDS 4,0)
WHVNET 4,0)
FTGCTL (5,0)
16 | WHVGEO (2,0) | SVFTAB (3,0) | Horizontal tail aspect ratio
17 | WHVGEO (2,0) | SVFTAB (3,0) | Sweep of horizontal tail quarter-
chord, deg
18 | WHVGEO (2,0) | SVFTAB (3,0) | Horizontal tail taper ratio
19 | READ (1,0) | wHVQQ (3,0) | Horizontal tail material identifi-
WHVMAT (3,0) | cation number
MAXLDS 4,0) :
WHVNET 4,0)
20 | WHVGEO (2,0) | SVFTAB (3,0) | Vertical tail aspect ratio
21 | WHVGEO (2,0) | SVFTAB (3,0) | Sweep of vertical tail quarter-
chord, deg
22 | WHVGEO (2,0) | SVFTAB (3,0) | Vertical tail taper ratio
23 | READ (1,0) | WHVQQ (3,0) | Vertical tail material identifica-
WHVMAT (3,0) | tion number
MAXLDS 4,0) -
WHVNET 4,0)
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TABLE 9. XMISC ARRAY VARIABLES (MISC BLOCK) (CONT)
Defined Used
Loc | Routine | Overlay | Routine { Overlay Description
24 | READ (1,0) | DATAIN (2,0) | Maximum taxi weight; if not defined,
additional landing gear design data
are transferred to record 25
25 | WHVGEO (2,0) | SVFTAB (3,0) | Wing aspect ratio (forward position
variable-sweep only)
26 | WHVGEO (2,0) | SVFTAB (3,0) | Sweep of wing quarter-chord (for-
CCONTL (8,0) | ward position variable-sweep only),
deg
27 | WHVGEO (2,0) | SVFTAB (3,0) | Wing taper ratio (forward position
variable-sweep only)
28 | WHVQQ (3,0) | CONTL (8,0) | Wing structural material shear mod-
ulus at design flutter point,
1b/in. 2
29 [ WHVQQ (3,0) | CONTL (8,0) | Horizontal tail structural material
shear modulus at design flutter
point, 1b/in,2
30 | WHVQQ (3,0) | CONTL (8,0) | Vertical tail structural material
shear modulus at design flutter
point, 1b/in.2
31| READ (1,0) | FTGCTL (5,0) | Fuselage cover material identifi-
cation number
32 | BLCNTL (4,0) | FATGUE (5,0) | Maximum net unswept wing bending
' moment at side of fuselage station,
i.'ﬂ.'lb
33 | BLONTL (4,0) | FATGUE (5,0) | Maximum net swept wing bending
moment at wing station 2, in.-1b
34 | DFATMG (2,0) | FATGUE (5,0) | Vehicle service life, hr
35 | READ (1,0) | FUSNET (4,0) | Vehicle sink speed at landing
design weight, ft/sec
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TABLE 9, XMISC ARRAY VARIABLES (MISC BLOCK) (CONT)
Defined Used
Loc | Routine | Overlay | Routine | Overlay Description
36 | READ (1,0) | FUSNET (4,0) | Main landing gear stroke, in.
37 | READ (1,0) | FUSNET (4,0) | Ratio of ultimate to limit design
factor
38 | READ (1,0) | FUSNET (4,0) | Taxi load factor
39 | OLAY00 (0,0) | PROG (9,0) | Wing and empennage module flow con-
PROG (9,0) | TBOPT (9,0) | trol; initialized to 0.0 by OLAY00
TBOPT 9,0) at start of module execution.
40 | OLAYO00 (0,0) | OLAY00 (0,0) | Indicator set to 1.0 in OLAY00; set
READ 1,0) to 0.0 in READ if GENERAL data are
input
41 | READ (1,0) | FTGCTL (5,0) | Fuselage minor frame material
identification number
42 | WHVNET (4,0) | VLOAD (9,0) | Indicator to designate that hori-
VLOAD1 (16,0) | zontal tail loads have been
reversed
0.0 = loads have not been reversed
1.0 = loads have been reversed
43 | DFATMG (2,0) | BLCNTL (4,0) | Unsweptwing inertia bending moment
per g at basic flight design weight
(wing fixed or aft) at side of
fuselage station, in.-1b
44 | DFATMG (2,0) | BLCNTL (4,0) | Sweptwing inertia bending moment
per g at basic flight design weight
(wing fixed or aft) at wing sta-
tion 2, in.-1b
45 | DFATMG (2,0) | BLCNTL (4,0) | Unsweptwing inertia bending moment
per g at maximum design weight
(wing fixed or fwd) at side of fuse-
lage station, in.-1b
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TABLE 9.

XMISC ARRAY VARIABLES (MISC BLOCK) (CONT)

Defined

Used

Routine

Overlay

Routine | Overlay

Description

46

DFATMG

2,0

BLCNTL

4,0

Unsweptwing inertia bending moment
per g at basic flight design weight
(wing fwd) at side of fuselage sta-
tion, in.-1b

47

DFATMG

(2,0

BLCNTL

(4,0

Unsweptwing inertia bending moment
per g at landing design weight(wing
fwd) at side of fuselage station,
in.-1b

48

DFATMG

(2,0)

BLCNTL

(4,0)

Sweptwing inertia bending moment
per g at maximum design weight (wing
fwd) at station 2, in.-1b

49

DFATMG

(2,0

BLCNTL

(4,0)

Sweptwing inertia bending moment
per g at basic flight design weight
(wing fwd) at station 2, in.-1b

50

DFATMG

(2,0

BLCNTL

(4,0)

Sweptwing inertia bending moment
per g at landing design weight
(wing fwd) at station 2, in.-1b

51

(1,0

BLCNTL

(4,0)

Air vehicle class indicator
1.0 = fighter (F)
2.0 = attack (A)
3.0 = tactical bomber (BI)
4,0 = strategic bomber (BII)
5.0 = cargo assault (CA)
6.0 = cargo transport (CT)

52

(1,0)

BLCNTL

(4,0)

Wing-type indicator
-1.0 = fixed wing
1.0 = variable sweep wing

53

(1,0

BLCNTL

DCCNTL

(2,0
(3,0)
(4,0)

Vertical-tail-type indicator
1.0 = single tail
0.0 = dual tail
1.0 = T-type tail
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TABLE 9.

XMISC ARRAY VARIABLES (MISC BLOCK) (CONT)

Defined

Used

Routine

Overlay

Routine | Overlay

Description

54

READ

1,0

BLCNTL

(4,0)

Load calculation option indicator
-1.0 = calculate basic loads only
0.0 = calculate fatigue spectra

only
1.0 = calculate both basic loads
and fatigue spectra

55

(1,0

BLCNTL

(4,0)

Total vehicle load calculation
control
1.0 = campute all loads (fuselage,
wing, horizontal, vertical)
0.0 = compute loads as indicated
by controls locations 56
through 59

56

(1,0)

BLCNTL

(4,0)

Fuselage load calculation indicator
1.0 = compute
0.0 = do not compute

57

(1,0

(4,0)

Wing load calculation indicator
1.0 = compute
0.0 = do not compute

58

(1,0)

BLCNTL

(4,0)

Horizontal tail load calculation
indicator

1.0 = compute

0.0 = do not compute

59

(1,0

BLCONTL

4,0

Vertical tail load calculation
indicator

1,0 = compute

0.0 = do not compute

60

(1,0

BLCNTL

4,0)

Load conditions 1 through 5 calcu-
lation indicator (positive maneuver
conditions)

1.0 = compute

0.0 = do not compute
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TABLE 9.

XMISC ARRAY VARIABLES (MISC BLOCK) (CONT)

Defined

Used

Routine

Overlay

Routine | Overlay

Description

61.

READ

(1,0

BLCNTL

(4,0

Load conditions 6 and 7 calculation
indicator (negative maneuver
conditions)

1.0 = compute

0.0 = do not compute

62

(1,0)

BLONTL

(4,0)

Load condition 8 calculation indi-
cator (flap-down maneuver
condition)

1.0 = compute

0.0 = do not compute

63

(1,0

BLONTL

(4,0)

Load condition 9 calculation indi-
cator (flaps-down landing)

1.0 = compute

0.0 = do not compute

64

1,0

BLONTL

4,0)

Load conditions 10 through 13 cal-
culation indicator (positive verti-
cal gust conditions)

1.0 = campute

0.0 = do not compute

65

(1,0

BLONTL

(4,0)

Load conditions 14 through 17 cal-
culation indicator (negative verti-
cal gust conditions)

1.0 = compute

0.0 = do not compute

66

(1,0

BLCNTL

(4,0)

Load conditions 18 and 19 calcula-
tion indicator (lateral gust
conditions)

1.0 = compute

0.0 = do not compute

67

1,0)

BLONTL

4,0

Load conditions 20 and 21 calcula-
tion indicator (pitching accelera-
tion conditions)

1.0 = compute

0.0 = do not compute

78




TABLE 9. XMISC ARRAY VARIABLES (MISC BLOCK) (CONT)
Defined Used
Loc | Routine | Overlay | Routine | Overlay Description
68 | READ (1,0) | BLONTL (4,0) | Load conditions 22 and 23 calcula-
tion indicator (yawing acceleration
conditions)
1.0 = compute
0.0 = do not compute
69 | READ (1,0) | BLCNTL (4,0) |Wing fatigue spectra calculation
indicator
-1.0 = compute gust and maneuver
spectra
1.0 = compute gust spectra only
70 | CLAYO0O (0,0) | READ (1,0) | Input data deck identification
"GENERAL 1"
71 | OLAY00 (0,0) | READ (1,0) | Input data deck identification
HWING 1"
72 | OLAYO00 (0,0) | READ (1,0) | Input data deck identification
"HORIZONTAL''
73 | OLAY00 (0,0) | READ (1,0) | Input data deck identification
"VERTICAL "
74 | OLAY00 (0,0) | READ (1,0) | Input data deck identification
"FUSELAGE "
75 | OLAY00 (0,0) | READ (1,0) | Input data deck identification
HLG "
76 | OLAY00 (0,0) | READ (1,0) | Input data deck identification
HAIS "
77 | OLAY00 (0,0) | READ (1,0) | Input data deck identification
"FATIGGE "
78 | OLAY00 (0,0) | READ (1,0) | Input data deck identification
""WHV LOADS '
79 | OLAY00 (0,0) | READ (1,0) | Input data deck identification
"FUS LOADS '
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TABLE 9, XMISC ARRAY VARIABLES (MISC BLOCK) (CONCL)

Defined Used
Loc | Routine | Overlay { Routine| Overlay | Description
80 | OLAY00 (0,0) | READ (1,0) | Input data deck identification
"INERTIA 11
81 | OLAY00 (0,0) | READ (1,0) | End of case data identification
‘ HEXECIII’E 1"
82 | OLAY00 (0,0) Alphamumeric characters, 'WING'
83 | OLAY00 (0,0) Alphanumeric characters, '"H.T."
84 | OLAY00 (0,0) 2 Alphamumeric characters, 'V.T."
85- | READ (1,0) | OLAY00 (0,0) | Case title (alphamumeric informa-
100 READ (1,0) | tion on first two cards in the
SPDALT (2,0) | input deck for each case)
DSGNPR (2,0)
AISMN (7,0)
SPAL (7,0)
DSGNP (7,0)
DUCTS (7,0)
NACELE (7,0)
SUMARY (7,0)
CCNTL 8,0
PRTG (8,0)
PRTA (9,0)
PRTH (9,0)
PRTB (10,0)
PRTC (10,0)
WLETE (14,0)
PRTD 17,0)
ACPRTA | (18,0)
PRTB (18,0)
PRTC (18,0;
PRTH (18,0)
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STRUCTURAL WEIGHT ESTIMATION

Air vehicle structural component weight analysis modules calculate
structural weights for:

1, Wing (refer to Volume VI)

2. Horizontal tail (refer to Volume VI)
3. Vertical tail (refer to Volume VI)
4. Fuselage (refer to Volume VII)

5. Landing gear (refer to Volume V)

6. Nacelles, engine section, and air induction system (refer to
Volume V)

Computed weights are derived so that detail weight data are available at the
end of the evaluation phase. Modules which evaluate these components may be
operated in stand-alone modes or in the integrated mode by using data from the
design data development modules.

OUTPUT

Several levels of printed output are provided from the modules that are
executed in the computation process. Summary weight results and error and
warning messages are standard program output. Other types of program output
are controlied through user selection of print indicators.

Figure 6 shows typical output from the fuselage module. The basic output,
Figure 7, is the integrated summary of results from each of the weight
analysis modules. This summary is organized in the final output module, Over-
lay (13,0). Initial assumptions (Figure 8) and dimensional and structural
data (Figure 9) are other summary information printed by the output module.

Error and warning messages are printed when data compatibility problems
are encountered or when problem definitions are beyond the program limita-
tions. These messages describe the problem and the path taken to circumvent
the situation. This allows for completion of downstream computations which
may produce unrelated errors.

8l
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Optional output that can be printed through control card indicators is
as follows:

1. Details of weight analysis results_

2. Details of structural synthesis results

3. Details of design data and requirements

4. Details of intermediate program calculations

A camplete guide for the selection of print indicators is presented in Vol-
ume IX, Users' Manual.
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Section IV

SWEEP CONTROL PROGRAM

PROGRAM DESCRIPTION

The function of the SWEEP control program, OLAY00, is to initialize the
input/output device, mass storage device, and to control the execution of the
problem. CDC system routine OPENMS is used to open the mass storage file,
which consists of 200 records.

This program initializes the data deck identification titles in labeled
common block MISC, clears the first 50 cells of the MISC block, and initializes
the case counter and indicator. Input data are then processed by calling the
input data processing module. The input data processing module organizes
executive controls and key words in the labeled common blocks IFLOW and MISC.
These controls are then used to proceed through the problem as shown in the
logic flow diagram, Figure 10.

This program does not perform any calculations.

BLANK COMMON

Blank common is not used.

SCRATCH ARRAYS
The IF1 array is used to define the integer counter and number of
records in the mass storage file. IND and N are scratch counters.
LABELED COMMON
IP(40) Print/no-print indicator
0 = print module titles

1 = do not print

IFL Program flow controls (refer to Table 8)
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XMISC(2)

XMISC(3)

XMISC(4)

XMISC(11)

XMISC(39)

XMISC(40)

XMISC(70)
to
XMISC (81)

Lifting surface identification
1.0 = wing
2.0 = horizontal tail
3.0 = vertical tail

Wing and empennage structural analysis completion code
0 = analysis not complete
1.0 = analysis complete

Problem case number

Problem case indicator
1.0 = first case
2.0 = second and subsequent cases

Wing and empennage module flow control, initialized to 0.0

Data management and flutter and temperature modules flow
control, defined by presence or omission of '"GENERAL" data
deck in problem case

1.0 = do not execute

0.0 = execute

Alphamumeric input data deck descriptive tities (refer to
Table 9)

MASS STORAGE FILE RECORDS

File 1, consisting of 200 records defined (OPENMS).

ERROR MESSAGES

There are no error messages.
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OLAY0O

i Call OPENMS

XMISC(11) = 1,0;
start case

* l

i Case count :

XMISC (4) = case number

¢

Call OVERLAY (SHALPHA, 1,0)
Input data processing module
control program READ

Is "GEMERAL"
data fnput?

Call OVERLAY (SHALPHA, 2,0) ‘
data management module
control program DATAIN

| 4

Call OVERLAY (SHALPHA, 3,0) l
Flutter and temperature module
contro! program OLAY3

IFL (1)
Calculate
alrloads

No

Cal) OVERLAY (5HALPHA, 4,0)
alrloads module control
program BLCNTL

i

ST

®

Figure 10. SWEEP control program logic flow diagram.
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IFL (8)
Calculate fatigue
allowables

No

Call OVERLAY (5HALPHA, 5,0)
Fatigue module control
program FATGUE

IFL (4)
Calculate landing
gear

No

Call OVERLAY (SHALPHA, 6,0)
landing gear module
control program LANDGR

Call OVERLAY (5HALPHA, 7,0)
alr Induction system module.
control program AlSMN

Figure 10. SWEEP control program logic flow diagram (cont).
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IFL (5)
Calculate

har lzantal
tall

XMISC (2) = 2,0 (horizontal)
Call OVERLAY (SHALPHA, 8,0)
Call OVERLAY (SHALPKA, 14,0)
Call OVERLAY (SHALPHA, 15,0)
Call CVERLAY (SHALPHA, 16,0)
wing and empsnrage

module links 1, 2, 3, and &,
OLAY8, OLAYI4, OLAYIS, OLAY16

$

Initialize synthesis controls
XMIsC (3) = 0.0
XMISC (39) = 0.0

IFL (12}

Advanced composite

Structurs
type

Cal) OVERLAY (SHALPHA, 9,0)
wing and empennage module
1ink 5, OLAY9

Cal) OVERLAY (SHALPHA, 18,0)
wing and empennage
module 1ink 8, OLAYI8

4:.‘

Call OVERLAY (SHALPHA, 10,0)
Call OVERLAY (SHALPHA, 9,0)
wing and empennage module
1inks 6 and §, OLAY10, OLAY9

zisc (3)
Is analysls

completel

Call OVERLAY {5SHALPHA, 17,0)
wing and empennage module
tink 7, OLAYI?

Figure 10.
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IFL (6)
Calculute

vartical
tall

XMISC(2) = 3.0 (Vertical)
Call OVERLAY (SHALPHA, 8,0)
Cal) OVERLAY (SHALPHA, 14,0)
Call OVERLAY (SHALPHA, 15,0)
Call OVERLAY (SHALPHA, 16,0)
wing and empennage

module Vinks 1, 2, 3, and &,
OLAY8, OLAY14, OLAY1S, OLAYI6

3

Inltialize synthesis controls
XMISC (3) = 0.9
XMISC (39) = 0.0

1FL (13)

Advanced composite

Structura
type

Call OVERLAY (SHALPHA, 9,0)
wing and empennage module
Vink 5, OLAY9

Call OVERLAY (5HALPHA, 18,0)
wing and empennage
module link 8, OLAYI8

1

Call OVERLAY (SHALPHA, 10,0)
Call OVERLAY (SHALPHA, 9,0)
wing and empennage module
links 6 and 5, OLAYIO, OLAY9

XMIsc (1)
Is analysls
conplatel

Call OVERLAY (SHALPHA, 17,0)
wing and empennage module
1ink 7, OLAY17

Figure 10. SWEEP control program iogic flow diagram (cont).
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IFL (2)

Caleulate
wing

xMISC(2) = 1.0 (wing)

Call OVERLAY (SHALPHA, 8,0)
Cal)l OVERLAY (SHALPHA, 14,0)
Cali OVERLAY (SHALPHA, 15,0)
Call OVERLAY (SHALPHA, 16,0)
wing and empannage

module links 1, 2, 3, and &,
OLAY8, OLAYI4, OLAYIS, OLAYI6

'

Inftialize synthesis controls
XMISC (3) = 0.0
XMISC (39) = 0.0

IFL (11)

Advanced composite

Structurs
type

Call OVERLAY (SHALPHA, 9,0)
wing and empennage module
Vink §, OLAY9

Call OVERLAY (SHALPHA, 18,0)
wing and empennage
module 1ink 8, OLAYI8

ﬂ

Cal) OVEALAY (SHALPHA, 10,0)’
Cal) OVERLAY (SHALPHA, 9,0)
wing and empennage module
links 6 and 5, OLAY10, OLAYS

AMISC (1)
In analysls
conpleatel

Call OVERLAY (SHALPHA, 17,0)
wing and empennage module
link 7, OLAYI7

Figure 10. SWEEP control program logic flow diagram (cont).
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IFL (3)
Calculate
fuselage

Call OVERLAY (SHALPHA, 11,0)
Call OVERLAY (5HALPHA, 12,0)
fuselage module links 1 and 2,
FUSOl, FusO2

IFL (9)
Print output
summary

Call OVERLAY (SHALPHA, 13,0)
final output module control
program OUTPUT

XMISC (11) = 2,0
subsequent case

Start next case

Figure 10. SWEEP control program logic flow diagram (concl).
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SWEEP CONTROL PROGRAM FLOW CHARTS AND FORTRAN LISTS
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Section V

INPUT DATA PROCESSING MODULE

PROGRAM DESCRIPTION

The function of the input data processing module is to read the input
data and in itialize the problem. This module consists of a main program,
READ, and two relative address read routines, DECRD and DECRD7. DECRD is
used to read the relative address format input cards, and DECRD7 is used to
read permanent data bank records from TAPE7. CDC system routines READMS
and WRITMS are used to read and write mass storage file records.

GENERAL MAPS

Data storage and transmittal are accomplished through the use of blank
common, labeled common, and mass storage file records. Temporary data
arrays GDSAVE and ND are stored in the program region of READ. Blank
common is used to read and write data records. Location in common is supplied
as an argument to the read routines DECRD, DECRD7, and REAIMS, and to the
write routine WRITMS by the control program. Variables in blank common
are dependent on the processing sequence of data records.

Labeled common blocks IPRINT, IFLOW, MISC, and FDATT are used in this
module. The FDATT block, which is used to store weight summary data from

the weight analysis mcdules, is cleared in the initialization phase of
program operation.

PROGRAM READ

General Description

Deck name: READ
Entry name: OVERLAY (SHALPHA, 1, 0)
Called by: OLAY(00

Subroutines called: DECRD, DECRD7
Two operations aré performed in this routine. The first process con-

sists of mass storage file record initialization. The second process
consists of case design data processing.
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This routine is presented a control indicator, XMISC(11), which
indicates whether the problem case is the first case (XMISC(11) = 1.0) or
a subsequent case (XMISC(11) = 2.0) of a problem run. For either situation,
input case data deck title cards and the two case control cards are read.
Data in the control cards are organized in labeled common arrays, IP
(IPRINT block), IFL (IFLOW block), and XMISC (MISC block), as shown in
Tables 3 and 4.

A file initialization indicator, IFL(10), is obtained from case con-
trol card 2.

IFL(10) = 0 indicates leave files as they exist and update with input
data

IFL(10) = 1 indicates reinitialize data files

Mass storage file records are initialized for the first problem case
(XMISC(11) = 1.0) or, for a subsequent case, with IFL(10) = 1. For sub-
sequent cases where IFL(10) = 0, the file initialization procedure is
bypassed. Mass storage file records which are defined in this module are
shown in Table 10.

~

Initialization of Mass Storage File Records

Certain mass storage file records are initialized from TAPE7 records
as shown in Figure 4 and Table 10. DECRD7 is used to read numeric data
from TAPE7. '

L

The first nine records on TAPE7 are read by' DECRD7 and written in -

mass storage file records 1 through 9 for use by the airloads module.

The next record on TAPE7 consists of wing permanent data which are
used to initialize mass storage file record 23. The next two TAPE7 records
consist of changes to the wing permanent data for the horizontal and
vertical tails, respectively. Mass storage file records 26 and 27 are
initialized by modification of record 23.

The next two TAPE7 records are used to initialize mass storage file
records 24 and 25.

The following record on TAPE7 consists of alphanumeric ramp titles and
numeric data. Ramp titles are read into data locations (common) 771 through
1700, numeric data are then read, and the combined information is used to
initialize file record 28.
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TABLE 10. MASS STORAGE FILE RECORD ORGANIZATION IN INPUT DATA PROCESSING MODULE

Record | Array Name | Initialization Update Data

No. and Size Source or Value Source Description
1 D(56) TAPE? Aerodynamic data (refer to Vol III)
2 D(853) TAPE7 Subsonic aerodynamic data (refer to Vol III)
3 D(146) TAPE7 Deflected flap data (refer to Vol III)
4 D(734) TAPE7 Supersonic aerodynamic data (refer to Vol III)
5 D(288) TAPE “GENERAL'' Blocked mission segment data (refer to Vol III)
6 D(340) TAPE? Maneuver load factor spectra data (refer to Vol III)
7 D{60) TAPE7 - Taxi load factor spectra data (refer to Vol 1II)
8 D(72) TAPE? Turbulence field parameters (refer to Vol III)
9 D(109) TAPE?7 Gust response factors (refer to Vol III)
11 D(1606) TAPE7 "GENERAL"' Design data for data management module
12 D(312) TAPE? Flutter and temperature data (refer to Vol IV)
17 RATIO(264) 1.0 Loads normalizing factors (refer to Vol III)
21 D(200) 0.0 Wing and empennage design data (refer to Vol VI)
23 D(2060) TAPE7 "WING"' Wing design data (refer to Vol VI)
24 D(2000) TAPE7 "'GENERAL"' Fuselage design data (refer to Vol VII)

""FUSELAGE"
25 D(116) TAPE? LG Landing gear design data (refer to Vol V)
26 D(2060) TAPE? "HORIZONTAL" | Horizontal tail design data (refer to Vol VI)
27 D(2060) TAPE? '"VERTICAL" Vertical tail design data (refer to Vol VI)
28 D(2000) TAPE7 "GENERAL"' Air induction system, nacelle, and engine section
YAIS" design data (refer to Vol V)

29 D(2400) 0.0 “FATIGUE" Fatigue evaluation data (refer to Vol IV)
32 D(198) 0.0 ''WHV LOADS" Wing and empennage loads data (refer to Vol III)
33 D(672) 0.0 “YFUS LOADS" Fuselage loads data (refer to Vol III)
34 D(480) 0.0 "INERTIA" Vehicle weight distribution (refer to Vol VII)
35 DUMMY (830) "FATIGUE" Wing bending moment spectra (refer to Vol IV)
36 D(500) TAPE7 Airfoil data (refer to Vol VI)
37 D(100 TAPE7 T-tail flutter constants (refer to Vol VI)
38 D(50) 0.0 Surface flutter data (refer to Vcl IV)

41-60 TMF(300) TAPE7 Material properties data (refer to Vol IV)
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Mass storage file records 12, 11, 36, and 37 are initiaiized from
nuneric data in the following four TAPE7 records.

The remainder of TAPE7 records are material properties library data.
Each of these records consist of two title cards, followed by numeric
data. As many as 20 different material records may be stored on TAPE7.
Alphanumeric information from the title cards are combined with the numeric
data to create mass storage file records 41 through 60. A count of the
number of different materials is kept in XMISC(1). Two blank cards, followed
by a numeric card with 0.0 in relative address location 1, designate
termination of material records on TAPE7.

Mass storage file records 17, 21, 29, 32, 33, 34, and 38 are also
initialized. Variables in file record 17 are initialized at 1.0; variables
in the other records are set at 0.0. Labeled common block FDATT is also
set to 0.0 in the initialization procedure.

Case Design Data Processing

Any number of design data decks may exist in a given problem case.
Each of the decks are identified by a unique alphanumeric name which
precedes the numeric data. A comparative test between the design data
deck title and preprogrammed names in the labeled common block MISC is
used to identify each deck. The alphanumeric name "EXECUTE" is used to
terminate reading of design data and to return to OLAY00. The integer
counter (IND), preprogrammed deck names, and their labeled common locations
are shown in Table 11.

Primary function of each of the design data decks is to update the
appropriate mass storage file record as shown in Table 11. The "'GENERAL"
and "'FATIGUE" design data decks are also used to create or update other
file records.

The "GENERAL'" data deck is used to update record 11. Certain data in
this record are identical to data in the "'FUSELAGE" and ''AIS" data decks.
Therefore, the duplicated data are reorganized and used to update records
24 through 28 as shown in Table 12. Wing and empennage chords at the
fuselage-to-surface intersection station (Table 12) are calculated from
""GENERAL'' design data and stored in file record 24. Surface root chord is
calculated by equation 1.

S
. ZYARR (12)
R 1+ : (1)
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TABLE 11, INPUT DESIGN DATA DECK IDENTIFICATION

Counter
IND

Alphanumeric
Deck Name

XMISC

Principle
File Record
No.

Description

"GENERAL"

70

11

Design data deck for
data management
module

"wmn

71

23

Design data deck for
wing analysis

"HORIZONTAL"'

72

26

Design data deck for
horizontal tail
analysis

"VERTICAL"

73

27

Design data deck for
vertical tail
analysis

""FUSELAGE"'

74

24

Design data deck for
fuselage analysis

"m"

75

25

Design data deck for
landing gear
analysis

"AIS"

76

28

Design data deck for
air induction system,
nacelle, and engine
section analysis

"FATIGUE"

77

29

Design data deck for
fatigue analysis

""WHV LOADS''

78

32

Input loads forwing,
horizontal tail, and
vertical tail -
analysis

10

""FUS LOADS"

79

33

Input loads data for
fuselage analysis

11

"INER]‘IA"

80

Input vehicle weight
distributions and
inertia for fuselage
analysis

12

"EXECUTE"

81

End of case data
instruction

o~y
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TABLE 12, GDSAVE TEMPORARY SAVE ARRAY LOCATIONS

GDSAVE
Loc

1] IGNERALO t
Deck Loc

"FUSELAGE'
Deck Loc

"AIS"
Deck Loc

Description

1081

243

Fuselage perimeter code
1 = perimeter input
2 = perimeter correction factor

input

1082

242

Mumber of fuselage synthesis cuts

701

241

Vehicle class

11.0 = fighters and attack

21.0 = bombers

31.0 = transports for wheeled
vehicles heavier than
100K

32.0 = transports for wheeled
vehicles lighter than
100K

33.0 = transports for bulk
cargo heavier than 100K

34.0 = transports for bulk
cargo lighter than 100K

35.0 = transports for personnel
heavier than 100K

36.0 = transports for personnel
lighter than 100K

4-13

1086-1095

291-300

X-station of 10 fuselage geometry
cuts, in.

4-23

1096-1105

301-310

Z-station of fuselage half-depth
at 10 geometry cuts, in.

24-33

1106-1115

311-320

Fuselage dept:' at 10 geometry
cuts, in.

34-43

1116-1125

321-330

Fuselage width at 10 geometry
cuts, in.

44-53

1126-1135

331-340

Fuselage perimeter or perimeter
correction factor at 10 geometry
cuts
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TABLE 12, GDSAVE TEMPORARY SAVE ARRAY LOCATIONS (CONT)
GDSAVE | "'GENERAL' | ""FUSELAGE' | '"AIS"
Loc Deck Loc | Deck Loc | Deck Loc Description
54-72 1136-1154 | 361-379 X-station of fuselage synthesis
cuts, in.
73 735 316 Pitching acceleration at limit
speed, rad/sec2
74 731 317 Maximm positive maneuver load
factor
75 1202 321 Mumber of duct cuts
76 1201 322 Duct perimeter code
1 = perimeter input
2 = perimeter correction
factor input
77 1271 401 Number of two-dimensional inlet
ramps
78 1287 417 Distance inlet leading edge to
first ramp hinge, in.
79 1291 522 Nacelle perimeter code
1 = perimeter input
2 = perimeter correction
factor input
80 1292 521 Number of nacelle cuts
81 1299 529 Nacelle maximum depth, in.
82 1300 530 Nacelle maximm width, in.
83 1161 281 Number of nacelles
84 1162 282 Engine bypass ratio
126
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TABLE 12. GDSAVE TEMPORARY SAVE ARRAY LOCATIONS (CONT)
GDSAVE | "GENERAL'" | "FUSELAGE'| '"AIS"
Loc Deck Loc | Deck Loc | Deck Loc Description
85 1163 283 Inlet type
1.0 = fixed duct
2.0 = fixed spike
3.0 = horizontal ramp
4.0 = vertical ramp
5.0 = translating spike
6.0 = translating and expand-
ing spike
86 1164 284 Capture area per inlet, in.2
87 1165 285 Number of inlets
88 1166 286 Distance, leading edge of inlet
to throat, in.
89 1167 287 Number of engines per vehicle
90 1168 288 Maximm sea-level static thrust
' per engine, 1b
91 1169 289 Weight per engine, 1b
92 1170 290 Engine length, in.
93 1171 291 Engine maximm diameter, in.
94 1172 292 Distance from front face to
engine center of gravity, in.
95 1173 293 X-station inlet leading edge of
inboard engine package, in.
96 1174 294 Y-station inboard nacelle center-
line at engine front face, in.
97 1175 295 Z-station inboard nacelle center-
line at engine front face, in.
98 1176 296 X-station inlet leading edge of
outboard engine package, in.
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TABLE 12. GDSAVE TEMPORARY SAVE ARRAY LOCATIONS (CONT)
GDSAVE | "'GENERAL'" |'"'FUSELAGE" | “AIS"
Loc Deck Loc Deck Loc |Deck Loc Description
99 1177 297 Y-station outboard nacelle
centerline at engine front face,
in,

100 1178 298 Z-station outboard nacelle
centerline at engine front face,
in.

101 1179 299 Not used

102 1180 300 Pylon, sweep of leading edge, deg

103 1181 301 Pylon type of mounting

0.0 = vertical
1.0 = horizontal

104 1182 302 Pylon, chord of inboard, in.

105 1183 303 Pylon, span of inboard, in.

106 1184 304 Pylon, chord of outboard, in.

107 1185 305 Pylon, span of outboard, in.

108 1186 306 Pylon, thickness to chord ratio

109-118 | 1211-1220 331-340 | X-station of duct cuts referenced

from leading edge station, in.

119-1281 1221-1230 341-350 | Y-station at duct cuts, in.
Distance from centerline of
vehicle to centerline of duct
for fuselage-buried engine
concept, or distance from
centerline of nacelle to center-
line of duct for nacelle-
mounted engine concept.

129-138 | 1241-1250 361-370 | Duct depth at duct cuts, in.

139-148( 1251-1260 371-380 | Duct width at duct cuts, in.
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TABLE 12. GDSAVE TEMPORARY SAVE ARRAY LOCATIONS (CONT)

GDSAVE | "GENERAL' |"FUSELAGE"| "AIS"

Loc Deck Loc Deck Loc | Deck Loc Description

149-158 [ 1261-1270 381-390 | Duct perimeter or perimeter
correction factor at duct cuts

159-162 | 1274-1277 404-407 | Two-dimensional inlet ramp
lengths, in.

163-166 |1278-1281 408-411 | Two-dimensional inlet ramp
widths, in.

167-176 |1301-1310 531-540 | X-station of nacelle cuts
reference from leading edge
station, in.

177-186 |1331-1340 561-570 | Nacelle depth at nacelle cuts, in.

187-196 |1341-1350 571-580 | Nacelle width at nacelle cuts, in.

197-206 |[1351-1360 581-590 | Nacelle perimeter or perimeter
correction factor at nacelle cuts

207-211 | . 751-755 601-605 | Level-flight maximm speed )
on speed-altitude profile wing
fixed or aft

212-216 | 756-760 606-610 | Altitudes at MH, ft

217-221 | 761-765 611-615 | Increments from level-flight
maximum speed to limit speed (M)

0.0 = use general increment
<1.0 = decimal increment to add
to MH
>1.0 = multiplier for My
<0.0 = fraction of My to add
to M4

222-226 | 766-770 616-620 | Inlet pressure recovery ratios
at My

227-231 | 771-775 621-625 | Inlet pressure recovery ratios

at M,
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TABLE 12. GDSAVE TEMPORARY SAVE ARRAY LOCATIONS (CONT)
GDSAVE | "'GENERAL" | '"FUSELAGE' | "AIS"
Loc Deck Loc Deck Loc | Deck Loc Description
{ 232-236 | 776-780 626-630 | Airflow of engine at flight
i profile points, M
237 781 631 General increment from level-
} flight maximum speed to limit
speed
238 782 632 General inlet pressure recovery
ratio
239 1187 307 Auxiliary inlet door area per
nacelle, ft
240 1188 308 Duct bypass door area per
nacelle, ft2
241 1189 309 Miscellansous door area per
nacelle, £t
242 1190 310 Shroud indicator
0.0 = no engine shroud
1.0 = engine shroud
>1.0 = shroud area, ft2
243 957 1005 Buttock line of wing to fuselage
tie, in.
244 961 1006 Z-station of wing reference
plane, in.
245 709 1007 Wing carry-thru structure
indicator
0 = shear tie
+ = shear and moment tie
2463 1007 1010 Buttock line of horizontal to
fuselage tie, in.
2472 1011 1011 Z-station of horizontal tail
reference plane, in.
130
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TABLE 12. GDSAVE TEMPORARY SAVE ARRAY LOCATIONS (CONT)
GDSAVE | "GENERAL" | ''FUSELAGE" | "AIS"
Loc Deck Loc Deck Loc | Deck Loc Description
2488 704 1012 Horizontal-tail-type indicator
0.0 = shear tie slab tail
C 1.0 = shear and moment tie
2.0 = s;indle mounted
249 1047 1015 Buttock of vertical tail root, in.
250 1051 1016 Z-station of vertical tail
root, in.
251 705 1017 Vertical-tail-type indicator
0.0 = shear tie slab tail
1.0 = shear and moment tie
2.0 = spindle mounted
252 747 1026 Nose gear center-of-axle X-station
in extended position, in.
253 746 1032 Main gear center-of-axle X-station
in extended position, in.
254 749 1035 Main gear center-of-axle Y-station
in extended position, in.
255 748 1038 Ground line Z-station at main
gear, in.
256 944 1041 Number of crewmembers
257 861 1042 X-cg crew, in.
258 | 1167 1043 Number of engines
259b 1171 1044 Engine maximum diameter, in.
260b c 1045 X-station engine front face, in.
261b | 1170 1046 Engine length, in.
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TABLE 12, GDSAVE TEMPORARY SAVE ARRAY LOCATIONS (CONCL)
GDSAVE | "'GENERAL' | ""FUSELAGE" | '"AIS"
Loc Deck Loc | Deck Loc | Deck Loc Description
262 c 1047 Wing chord at side of fuselage,
in.
263 c 1048 Horizontal tail chord at side of
fuselage, in.
264 c 1049 Vertical tail chord at side of
fuselage, in.
265 962 1050 Wing thickness to chord ratio
266 | 1168 1051 Maximum sea-level static thrust
per engine, 1b
267-270 Not used
aOnly if horizontal tail mounted on fuselage
bOnly if fuselage-buried engine concept
CCalculated from "GENERAL" data deck variables
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where

root chord, in.

surface planform area, ft2
aspect ratio

taper ratio

> B b
ns uwn

Chord 2t tiie side of fuselage station is then calculated by equation 2.

a1-2) bSF

bk = G [1' 6 /5 AR @

where

Cgg = chord at fuselage-to-surface intersection, in.
bgp distance from root chord to fuselage-to-surface
intersection, in.

Equation 2 is used to calculate wing chord at the side of fuselage station;
equation 1 is used to calculate vertical tail chord at the side of fuselage
station. Should exposed horizontal tail geometry be defined, equation 1

is used to calculate chord at the side of fuselage station. If total
horizontal tail geometry is defined, equation 2.'is used.

Engine front face station is determined from equation 3.

Xep = X+ 1D ()

where
X;r = inlet leading edge station, in.
{:E = inlet length, also last duct station relative to inlet
leading edge, in.

Variables in the '"'GENERAL'" design data file record which are used in the
foregoing calculations are discussed in Table 13.
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TABLE 13. VARIABLES IN "GENERAL' DATA FILE RECORDS USED IN READ CALCULATIONS

Data Loc Description
1 Constant, 1.0
Constant, 2.0
6 Constant, 6.0
12 Constant, 12.0
951 Wing planform area, ft2
952 Wing aspect ratio
953 Wing taper ratio
957 Buttock line of wing to fuselage tie, in.
1001 Horizontal tail planform area (refer to
location 1030), ft2
1002 Horizontal tail aspect ratio (refer to
locaticn 1030)
1003 Horizontal tail taper ratio (refer to
location 1030)
1007 Buttock line of horizontal tail to fuse-
lage tie, in.
1030 Input horizontal planform data-type
indicator
0 = gross planform data given
1 = exposed planform data given
1041 Vertical tail planform area, £t2
1042 Vertical tail aspect ratio
1043 Vertical tail taper ratio
1173 X-station inlet leading edge of inboard
engine package, in.
1202 n, number of duct cuts
1210+n X-station of last duct cut referenced
from leading edge station (refer to
lecation 1202), in.
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Should blocked mission segment data be included in "GENERAL'" data,
these data are used to replace the appropriate data in file record S.
Forty-eight variables, starting at ''GENERAL' data location 1401, define the
blocked mission segment data. These data are stored in record S according
to the vehicle type and are defined on case control card 2 (ND(1)), shown
as follows:

ND(1) Record 5

Value Locations Vehicle Category
1 l- 48 Fighter (F)
2 49 - 96 Attack (A)
3 97 - 144 Tactical bomber (BI)
4 145 - 192 Strategic bomber (BII)
5 193 - 240 Cargo assault (CA)
6 241 - 288 Cargo transport (CT)

"FATIGUE" data consist of fatigue design data and wing bending moment
spectrum data. The complete ''FATIGUE'" data array is stored in file record
29 — Spectrum data, locations 1501 through 2330 in the "'FATIGUE'" deck, are
written in file record 38.

During the processing of case désign data decks, certain variables
are stored in labeled common block MISC. A list of all XMISC array
variables defined in this routine is shown in Table 14.

Arrays and Variables Used

Variables that are processed in this routine are discussed in the
individual module descriptions. Table 10 presents a reference to the
appropriate volume. Input data deck array variables are also discussed
in Volume IX, Users' Manual. Specific variables which are used in calcula-
tions and rearrangement are shown in Tables 12 through 14.

Arrays and Variables Calculated

Certain GDSAVE array variables are calculated as shown in Table 12.
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TABLE 14, XMISC (MISC BLOCK) VARIABLES DEFINED IN INPUT DATA PROCESSING MODULE
Source
XMISC Data
Loc Deck Name Loc Discussion
1 TAPE? Mumber of different material properties in mass

storage file records 41 through 60. Defined by
counting the number of TAPE7 material properties
records, -

15 WING" 258 Wing material identification number

19 "HORIZONTAL"' 258 Horizontal tail material identification number

23 '"VERTICAL" 258 Vertical tail material identification number

24 “LG" 46 Maximm design weight for landing gear analysis.
If this location is 0.0, landing gear design
data, file record 25, are incomplete. This
instructs the data management module to complete
file record 25.

31 "'"FUSELAGE" 246 Fuselage cover material identification number

35 "GENERAL" 740 Vehicle sink speed, ft/sec

36 "GENERAL"" 741 Main landing gear stroke, in.

37 “GENERAL" 20 Factor, limit to ultimate design load

38 "'GENERAL"' 33 Taxi load factor

40 "'GENERAL" Indicator to designate whether "GENERAL' deck
was read as part of the case data set

0.0 = "GENERAL" deck present
1.0 = "GENERAL" deck not read

41 ""FUSELAGE" 249 Fuselage minor frame identification number

51-69 Airloads module computation controls, obtained
from case control card 2 (refer to Table 4)

85-100 Case title obtained from first two cards on
case data deck

136
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Scratch Arrays and Variables

DNAME
I

IND
INDT

IR
L
LIM
LoC
MP

N
NCASE
ND
NDS1
NDS2
NMATL
NR

Input data deck title
Scratch counter
Input data deck index (refer to Table 11)
Scratch counter
1 = wing
2 = horizontal tail
3 = vertical tail
File record counter for material properties
Scratch counter
File record length
Scratch counter
Indicator for TAPE7 read
0 = not material properties data
1 = material properties data
TAPE7 record counter

Case number, temporary save
Temporary storage of first 22 indicators on control card 2

Initial location of input wing spectra data in file record 5
Last location of input wing spectra data in file record 5
Number of different material properties in mass storage file
Record number

Labeled Common Arrays

IFL
IP

FDAT
XMISC

Program flow indicators (refer to Table 8)
Program print indicator (refer to Table 3)
IP(1) is used in this module for:
0 = print file records as they are created from
TAPE7 data
1 = do not print
IP(2) is used in this module for:
0 = print case design data records
1 = do not print
Cleared to 0.0 in initialization procedure
Load module controls from control card 2 and certain
variables (refer to Table 9)

Mass Storage File Records

Refer to Table 10 for file records pertinent to this routine.
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Error Messages

NANBAD TITLE CARD---AAAAARNX

The foregoing message is printed when an unrecognizable input data
deck title card is encountered. AAAAA is the alphanumeric image of infor-
mation on that card. Numeric data which follow the bad title card are not

used. |

THE DATA IN LOCATIONS 1401-1448 N THE VARIABLE GENERAL DATA HAS
BEEN PLACED IN LOCATIONS NDS1-NDS2 IN ARRAY DS (RECORD 5)

The foregoing message is printed to remind the user that blocked
mission segment data were input.

SUBROUTINE DECRD

General Description

Deck name: DECRD
Entry name: DECRD (V)
Called by: READ

Subroutines called: None

This routine provides the facility for reading a variable number of
pieces of real data from the input device, TAPES, and storing them in
specified elements (either sequential or nonconsecutive) of an array. The
argument, V, is the name of the real array to be read. Only the information
specified is actually read into storage; the remaining elements of the
array are unchanged.

Data are usually written on the form, Fortran Fixed 10 Digit Decimal ,
Data. Each card must contain an index, an integer written in colums 1 .
through 12. The five data fields of 12 columns each (colums 13 through

72) contain input data of the real type. However, any data field may be
left blank to indicate that the corresponding location is not to be changed.
Columns 73 through 80 contain the identification.

The index defines the location of the first piece of data on the card
within the array specified as the argument. This integer must be written
to the extreme right of the field. If the name of the array is not sub-
scripted in the CALL statement, the index can be considered equivalent to
the subscript of a one-dimensional array. For example, if the argument in
CALL is the nonsubscripted array name, ARR, and the index is 10, the first
piece of data on the card (colums 13 through 24) will be read into ARR
(10); the third piece of data (colums 37 through 48) will be read into

ARR (12).

138

N SR



For an array with multiple subscripts, the index should be computed
so that the particular element can be defined by a single number.

NOTE The index may not be zero or blank.

All data items must be the real type; they are written following the
rules for input with the F-type format specification. If an exponent is
written, it must be at the extreme right of the field.

1. If the number is written without either an exponent or a decimal
point, the point is assumed to be at the extreme right of the
field (as if read with an F12.0 format).

2. If the decimal point is explicity written, the number may be
positioned anywhere in the field.

3. If no decimal point is written but an exponent is furnished, the
point is assumed to be immediately to the left of the exponent.

When a field is left blank, no information is read into the location
corresponding to this field; the information already in this location is
unaltered. A negative zero is read as zero.

Reading is terminated by putting a negative sign in column 1 of the
last card to be read.

The data fields of each card are converted twice, using two formats,
5F12.0 and 10A6. The A-type conversion is used to check for blank fields.
If the field is not blank, the result of the F-type conversion is stored
in the proper element of the speci:iied array. After reading each card,

a test is made for a negative sign in the first field; reading is terminated

if the sign is negative.
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Example:
Assume a CALL DECRD (ARR) statement and the following data cards:

|
D3] -T7 . 06 3
T

M [. 2435

9 [20 .65 E+ 02 u
o [¢6 .49 |
= |
3l |7 .8 96 ;
25 oA'-oA o )

[

3 23T s + 3 ;
el 1234 J20

The first card will 1csult in information being stored as follows:

ARR (1) -0.7063 E+01
ARR (2) Unchanged

ARR (3) 0.2435 E-00
ARR (4) 0.2065 E+04
ARR (5) 0.4649 E+04

The - sign in column 1 of the second card signals that this is the
last card to be read under control of this CALL DECRD statement. This
card has been written to illustrate some types of errors (or possible
errors) in writing the data. The infrrmation will be stored as:

ARR (11) 0.7896 E+21 |
(Exponent mislocated or incomplete) '

ARR (12) 0.0 |

ARR (13) Unchanged !

ARR (14) 0.275 E+04

ARR (15) 0.1234 E+11

(Decimal point assumed at extreme right)

When no decimal point is written, as in the last item, the decimal
point is assumed to be at the extreme right of the field.
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Arrays and Variables Used

None.

Arrays and Variables Calculated

\'s Real array into which data are read

Scratch Arrays and Variables

A Temporary array into which card colums 13 through 72
alphanumeric image is read

BLANK Blank location for comparative testing of data field

III Relative location in V-array of field data

IND Relative address of first data field (colums 13 through 24)

N Data field counter
NN Counter for alphanumeric image of field data
T Temporary storage of numeric field data

Error Messages

NO DECK LOCATION, A
The foregoing message is printed when the relative address (colums 2
through 12) location on the card is blank. "A" is the alphanumeric
image of card colums 13 through 72. This card is skipped, and the reading
procedure is continued.

SUBROUTINE DECRD7

General Description

Deck name: DECRD7
Entry name: DECRD7 (V)
Called by: READ

Subroutines called: None

This subroutine provides the facility for reading a variable number of
pieces of real data from the input device, TAPE7, and then in specified
elements of an array. All other aspects of this routine are identical to
previously discussed subroutine DECRD.
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~e=COL J0-40= NIND, $i-42 = MORJ, ¥3-¥ee VERT---

4
[
READ 13,5V 0DUEE, Ie) 220, 00FLIDY 0e] 000
3 FORMAT (2212.88x..011)
[4
4 0oeETUP METAL/COMPOSITE 1D IN IFLIFE,I2,13100000
L1 © MD(20)
IO = 021
LI = 0120
¢
4 STORE LOADS CONTROL DATA IN MNISCI3I-89)
[
00 S Wi, 10
$ WMISCINGS0) « NDINY
¢
NCASE = MHISCiw) ¢ 1.0
[ 4
[ WRITE TINE
¢

HRITE 18,2031 ONISCIND N85, 1000
893 FORATEIME, 10X, 841871 1X,6M10)
[
WRITCIS,. 1D
1S FORMAT(77/780M , INHCONTROL CARD §/)

RIS, 19

16 FORAT (IO, EN1 00, 1060, ¢, (M3, B, I00e , B0, I3, B, 14, B, INT, B,
g 190/ 18X . 00N 2P 387901 R NS4 TU00 | 2 VIS 900 1 2 4367090 1 2 W38 090 |
IR 001 2R T | 2L TIN0)
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0wwn HOUT LISt AUTONLON CHART ST - SEIP  [NPUT DATA PROCESSING MODALE

CAD soee CONTENTS sene
n €
» RIS INCIPIIN, 120,000
” V7 FORMAT(16,08017/)
» ¢
» Wmine,
» 10 FORPAT (20, FNOONTROL CARD 8/}
” ¢
» RIS, 180
»n 4
[ ] RITEIE, 19 DL L) B0, CIFLILD Lol 1)
1 ] 18 FORMAT 10K, 3018, 08X, 181 1)
[ ] 4
z\ [ ] ¢
3 [ ] [ AEAD PEVWHENT DATA WHDN 4ISC1110 » 1.0 (FIRST CAST)
[ ¢ R BN IN1IM=]
- ¢
E ” FORISCti)) - 2.001,.900.000
- ¢
] 900 IFCINLL10))990,990, 900
» [
L] 08 AN 7
-« ¢
o Wtne)
] [
L] W3ITANe 1,90
. _J FT30 WIS = 0.9
L 4 MIceiL) = 2.0
] I « NEAE - |
L MUK = 1.0
" [ 4
(L ]] (4 CLEAR DATA REGLON
e [
9 100 819 ¥=1,9300

(L) 1S TN 9.0
(L] ¢
. 18 00 12 =5 ,80
5i w 12 FOATIM) - 0.0
] ¢
10 c REID POVMNENT DATA ARAAYS
"e [
m c STORE LOADS AARAYS (DT,08.07 ,OP.08.0C,01,00,00) IN RECORDS |-8
ne ¢ STORE PDMWENT GDERAL DATA (N RECORD 11
"s ¢ STON W MO TDWCRATURE DATA IN RECORD 12
" [ STONL DATA FOR NIND, NT MO VT IN RICORDS 23, 28 O 27
us c STORE DATA FOR FUBCLAGE IN RECORD 2v
ne ¢ STORE DATA FOR LADIND GLAR IN ALCORD 23
" 3 STORE DATA 70R ANPS 4D DUCTS IN AECORD 29
"e ¢ STORE AIFOIL DATA IN ACCORD 38
" ¢ STORE & DATA IN RECORD 37
e ¢
w e
e wee
w wor = §
" ¢
"s 500 CAL DECRDT(D
s ¢
w €0 10 (90),502,903,50%,909,906,307,500,509,919,511,512,913.91y,
. . 19,916,917 .0
w ¢
» 801 CAL WRINSIL, D11),98, 8}
3] tine o
[} ] ¢
[} ] SR 111708, 798,598
» N8 WNITTIS, TSI
[} ] T FORATEING, (X, 57000 PERVMENT DATA (PRINT 1N CABE | WEN 1P(1)
[} ] o1 0) *0¢////388, 51700 LOADS ARRAY DT(38) = ~ RECORD 1 ¢oe//)
» o e 80
» [
» 08 CAL RITNEI), O11).083. 00
] LN o
o WOIPL 101710, 710,508
172 —
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/8%
co

= e
- - ®

VT LISTING ASTOFLOM OVRT ST - SIELP INPUT DATA PROCESSING MOBULE
oses CONTENTS seee

710 WRITTIQ, 11
TI1 FORWTVINE 28X, 500007 LOADS ARRAY 0B(033) - - RECORD 2 *#*//)
€0 10 a0
4
803 CALL WMRITEI1, DEII,1%8,5)
Lin o198
WUPL 178,719,908
S WIS, S
16 FORMATIIME DX w0 ¢0 LOADS AMARAY OF tiv8) - -~ AECORD 3 ¢¢¢//)
o0 10 20
[
0% CALL MRITELE, DUIY, T W)
LN =7
IP4IPt 170720, 700,929
e MRITTS, M1
M1 FORATIINE JEX,0H0 ¢ LOADS ARAY OP(TIM) - ~ RECOMD & ¢09//)
00 10 S0
[
05 CALL WRINE1), D11),090,9)
Lin =290
WUPL 101778, 728,509
3 WRITES, T8
TS FORATL 1M1, 28X iBieee LOADS ARRAY DS(208) - - RECORD 3 eee//)
0 10 %20
(4
08 CALL WRITMBIL, DI . N0, 8)
Lin oed
WP 101730,730,98%
T30 WRITE(S, 7310
T3 FORMATI 1M 28X, %0009 LOADS AMRAY DE(n0) -~ - RECORD @ *29//)
0 10 520
[
$07 CALL smITNSt], D111, 80,
Lin 60
FLIPt 1)735,735,903
75 WRITEG,. 7T
738 FORWTINE 28X, FIie o2 LOADS ARRAY D11(80) - - RECORD T see//)
40 10 %20
¢
908 CAL WRITNS(), DID), 72.00
LIN =73
IFLIPT 10780, 740,525
0 IRITE(B, M1)
o) FORMATEINE 28X, JBNoe2 LOADS ARRAY DGI72) - - RECORD B **°//)
00 10 32¢
<
909 CALL WRITMSECL, DI1),109.9)
[NLTJT ]
IFLIPC 1005, 5,909
S MRITES, Mol
TG FORAT( 1M1 28X . ¥0Mees LOADS ARRAY ORI0D) - « RECORD 9 *o0//)
0 to 520
5
S10 CALL WRITHS(1,D1 00,2080, 200
(4
Lin e 2080
(1P 111750, 730,332
736 WRITEIS, 7510
TR FORATIINI X, 93¢0 PCAMANINT DATA FOR WING - - RECORD 23 ¢*¢//)

0 10 &0
¢
S50 CALL MRITHE(1,D01).2000.0%)
[
Lin = 2000

IPLIPL 103085, 9) 928
) WRITTE, B
T3 FONMATIIN] 22X, 984002 PCAMANINT DATA FOR FUNILAOL - - ACCORD v *¢
LU
o0 10 820
¢
BI2 CAL MRITMEIL,0111,118,2%)
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/N
€D D

ns
ne
ans
ne
nr
ane
ae

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR R R R R R R R RN 000

VT LISTING ASTATLON OURT ST - SETP HOUT DATA PROCESSING MODLE
o0 CONTENTS oo

¢
Line e
WP 11170, 78,509
T WRITEIS, T
TV FORRAT (I 21K, 540 ¢ PTRUNENT DATA FOR LANDING OEAR -~ - AECORD 8%
o 08044
0 10 S
¢
913 00 37 1e1,93
T7 DL 100} » DIle0ed?

[4
CALL WRITIEC1,0(1) . 200000
(4
00 20 1=T. 1N
WO = 0.0
LineTH

WUPC 11171,.7) .99
Tl WRITEIS. M0
TR FORATCIH] 10X, B1We*o PORANDNT DATA FOR AIR [NODUCTION SYSTEN - -

LD 38 *22//)
0 10 570
[
i CAL WRINEI1.0iD . 524D
[
Line 312

IPCIPE 171,791,998
™ WRITCE, )
TR FORMAT(IH1, 70, 90492° PERMANENT DATA FOR W AD TDPCRATURE - - T
CORD 12 *0¢//)
0 o e
[
BI1S CALL WRITIMELI.D11),0808,801
[
WMIKCIIN » DI
WNIC(IB) = DII3)

LN = j008
IFOIPC 1708, 78,908

T8 MRITCLS, TS

T8 FORMAT(1H] 25X, Veiece PORUNENT ODNERAL DATA - - RECORD 11 eoe/n)
00 10 %20

(4

SI8 CALL WRITMEL),D01),500, 382

Lin = 500

1IF6IPL 1))728, 795,528
735 WRITES. Y
U3 FORMATIINE 30X, DeMeee AIRFOIL DATA - - RECORD 38 *ee¢//)
o0 10 80
[
817 CALL HYITHBIL,0011,100.T
<
Line (100
WPt 191780, 70,523
T MRITECE, )
T FORATIING J2X.294°%¢ @J DATA ~ - RECORD 37 *v9//)
0 70 e
¢
920 00 821 1),LIN8
IFLABEE DI1I) o ADEE DUle13) o ADBL DileR)) o ADSI Diled))
¢ o MBS DIl 192,82
23 WAITLIG, 32211, DI1), Otlel), Diled), Clled), QLio)
SIR FORMATCIN ,1%,9000.
SB) CONTINE
[

€0 T0¢ 7708, 7705.59% , IOV
[ 4
TR 1N - 10)50.812,5%
¢
S32 CALL DECROT(O
CALL WRITHEII,0110,0000,20
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NN WOVt LISTHG AUTOTLON OUAT KT - SEEP DT DATA PROCESSING MODALE
ovae CONTENTS eone

LR TR, 7201, TR
T MRITCIS, TTOR)
TIOR FORMAT( 1N1, 10K, 981 00 PCRMANENT DATA FOR MORIZONTAL TAIL - - ACCOR
‘ . a0y
ot =2
o 1o
[ 4
TS CALL ALAOME(1,D11) ,2080,83)
CALL OECRDT(D)
CALL WRITWEC) ,D10).0080.270

LRI TS, TS, 38
THS WRITES, TAT
TIT FORATIING, 91,99 ¢¢ PURUNDNT DATA FOR VERTICAL TAIL - - RECORD

." eeeps)
T3 :
0 10 320
<
B IF eI, 05,9
¢
25 00 53¢ Il LI
0 0t1r = 0.0
<
I7(0-1210303,8302.0503
(4
@500 MEADC7,351(0051,1¢778,1700)
e 35 FORMAT{20M)
nm [
ne [ N K XN
nI c
i) N - 181300,510,318
ns 1
ne [ NITIAIE RECOUS  29.32.33. 4,172 D B
n? <
e S10 CALL WRITHE(1,0(1),8400.29)
ns CALL MRITHE 11,0111,(98,3)
m CALL MRITYGI1,0(11,87.33)
m CALL WRITIEI(1,D111,480,90)
wm CALL WRITMS(1,Dt1),800,21)
ms CALL WRITE (1.D112,50.30)
» [4
»ns 00 319 M=) 20
e BI9 RATIOM = .0
m CALL WRITMEI ) RATIONI ) 204,070
e c
- [+
m [
k] [ 4 READ MATERIAL PROFERTIES (20 MAXIMIN
m [ 4 STORE IN RECORDS 4)-88
m € STORE WMATL IN XNISCIY)
™ <
m L AN
- ) (4
b 110 UL « ¢
m <
m 31 00 30 1=1,300
» nrcI = 0.8
] 0 CONTIRE
»e <
» RCL017.90'W
b ] 0 FORATISAI0/8A10)
] c
» CALL DECROYITY)
»N? [
™ FInFL) 12,33,
» ¢
ne NN e UL o)
» IR o AN ¢+ ¥
»e [
n3 WP 181,819
™ [
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WM™

CARD O

R R R R R R R R R R R R R R R R R R R R E

fdsassctsgpnny

s & & & &
€ w N -

§886C522222
- S ® 9w ee

R 2o

INUT LISTING ASTOFLON CHART SET - SMEEP INFUT DATA PROCESSING MOLE

osee CONTENTS esee

1 MRITCI6, 921NN IRV

SR FORATIIMI T, 184000 MATERIAL NUMRET., 13, 0IN - ~ RECORD, 13,1 ¢00/
/4 THBAIS’ X BAIR/ /Y
LIk = 200
0 10 W20

W CAL MRITISIL, T 11,300, 10)
® 10 3

33 MISCL 1) = AN,

N o0 n

950 ALAD 19,999 0NNE
900 FORMAT(ALO)
€
3 00 1000 Nel, 12
IF(ONNE -~ MMISCINE9)11000,1010,1000
1810 D o N
90 10 1020
1000 CONTINLE
(4
HRITE(S,1030)10WE
1030 FORMATCINI , 23He*¢ BAD TITLE CARD <-= .AI0.WH *2°)
<
CALL DECRDID)

00 1031 M=) 00
1031 DiN) = 0.0

@0 10 990
<
1020 00 TO11610,0620,1130,1140,1190,1180,1170,1180.1190,1195,120%,
¢ 19000, 1IN0
<
nem e« N1
Lin = 1806
MISCI4%0) » 0.0
14

IFOIPC 2000000,1108,1200
111 MTESS, 131D
1132 FORMATLINI 30X, DeHooe OENERAL DATA - - RECORD 11 *°¢//)
@0 0 1200
¢ o
120 Mk = 23
Lin = 2080
IFCIPL 2030120, 0121,1200
1521 MRITES, 1122)
1122 FORMATCING,BIX, 3iHe** WING DATA - - RECORD 23 ***//)
o0 10 1200
<
3 AN )
LIn = 2080
PP 2001131,1131,1200
13 MRITEE, LI
$IBR TORMATLIMI 53X Moo HURIZONTAL TAIL DATA - - RECORD 26 ¢°¢//)
40 10 1200
<
I - 27
Lin = 2080
WP 200000, 00%1,1200
18] WMAITES. 11920
LISR FORMAT( 1ML 27X, 00000 VERTICAL TAIL DATA - - RECORD 27 *0¢//)
0 10 1200
¢
W R = 8
Lin = 2o00
WP 2100190.0191, 1200
1S MRITECE, 1%
1092 FORMAT ¢ 1M1 30K, JAMeoe FUSELAOC DATA « - RECORD & #0v//)
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L0 T )

CARD O

L2

1
L2 g
w3
e
L2 J
e
.
.
it )
o

43

abESRaSELEERaSEAIBRSIESLLELS

&

n

VT LISTING ASTOTLON CHART SET - SECP INPUT DATA PROCESSING MODWLE
oses CONTENTS sese

o0 70 1800
[ 4
IO N o 83
Lin = 118
PP 200116),1181,)200
1161 WRITES, 1 16D
BIGR FORMATIINI 7, JBMes¢ LANDINDG OLAR DATA - - RECURD 28 *¢e//y
90 10 1200
[ 4
HR N
Lin = 2000
PP 217,07, 1200
12 s
1170 FORRATCIN] 23X, WBHoee AIR JNOUCTION SYSTEM DATA - - RECORD 20 *oo/
N
@0 Y0 1200
(4
HIONR = 29
Lin = 200
IFCIPC 2121181,1101,1200
1181 WRITES, 1 182)
1182 FORMAT(IH) , 30K, Jvit: 00 FATIOUE DATA = - RECOMD 29 *¢¢//)
a0 10 1200
[
HEO W » B2
Line |99
IFCIPC 2010490,1198,1200

1182 FORMATIIK: , 18X, 5200 WIND, MDRIZONTAL AND VERTICAL LOADS - - RECO
R N
00 10 1200
[
B R e T
LN - g%
IFOIPC 2211198,1198,1200
1198 WMRITES,1197)
1197 FORMAT ¢ IH] 29X, 38?9 ¢ FUSELAGE LOADS ~ - RECORD 33 *ve//)
a0 70 1200
4
1205 MR = v
LI% = 480
WP 2111208, 1208, 1200
1208 WRITEE, 1207)
1207 FORRATCIH], X, TReee FUSILAGE INERTIA, HEIGHT DISTRISUTION AND PR
CSIURL TARLES - - RECORD D¢ ¢29///)

o0 10 1200
<
1200 CALL READVE1).Dt1) LIN,NRY
CAL OECRDIO)
¢
00 TO11231,1232,1250. 1230, 1295, 1238, 1250, 1238, 1 230, 1230, 1 230) , IND °
4

1231 WISCIFBI = DINO)
WISCLIB) » DiTeld

(4
00 w00 M=), 270
“00 QDSAVEINY = 0.0
4
GDRAVE(1) = O11081)

SDBAVE (2} » DI1082)
GOEMELS) = DITON)
DO w02 o4, R

902 GDRANVE(N) o DiN+1082)
WML TS o 01T
GOSN = DITEI)
COSMVLIT3) « DI1202)
COLMEITB) = Dt1201Y
ORMELTY » DUIZTD
QR » DiIEO
COBAVE(TH) = D1 12310
GDSAVE (88! « D108
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b L Bl i R T PR e
3 Vi e Ly, e v - an - LT TIPSR AN

¥ .
12, b INPUT LISTING AJTOFLOM CHMART SET - SHEEP INPUT DATA PROCLLS NG MABLE
<A 10 0000 CONTENTS sene

“97 QODSAVL 101! o D¢ 12991

L QDSAME(82) o Dt§300)

9 00 %03 NeRY, 108

%00 %03 GOSAVE (M) » DIN-[DTR!

201 00 0 N=109,128

02 0% GOSAVEIN} @ DiNeji0)

%03 00 405 N-129,1%8

e 805 GOSAVEINY = DINe1112)

%03 DO %06 N=1%3, 166

306 %08 GDSAVEIN! © DiNe(|15)

07 D0 07 N+187.17%

308 %07 GOSAVEINI » DiNel |34}

%y 00 %08 N-|77.206

%10 YO® GOSAVL(N) » DiNel1%e}

L 18] 00 %09 Na207.799

LT3 %09 GDSAVL (N1 = DIN-TAY)

813 QOSAVE 12391 » De it

L 1L GDSAVE 1240 » DI1109)

519 GDSAVEI2v1t » D11 1O

L11] QOSAVE 242} = DI1190)

a7 QDSAVE(243) » DITET)

s10 QDSAVE(2w4) = DISGL)

L1 GDSAVE (2451 » D1 709

IFIDIT00)1) &% ,%25,427
[ MORIZONTAL TAIL IS ON FUSELAGL

2% GDSAVE(248) » D110DY)
QDSAVE (24T » 011011
GDSAVE (248) = DiTOM)
QDSAVE (2631 = D129910110011/011002+19°.8/1D111 » 011003210112y
IF(D11030) 1 426,426,927
426 GOSAVE(263) » GOSAVE(@E3)¢(0(1) - «Dt1) - D(IOO3HI*DLI00T/
1 (DCI001I*DI 100202 e? /D6
427 GDSAVEI24D) = DLIONT)
GDSAVE 12300 © D105
GDSAVE 1258) = DI170%)
GDSAVE 1250 » DIMeT)
QDSAW (253) o DiTe6)
GOSAVE 12%4) « DTGy
ODSAVE (2551 = Dt T4B)
GOSAVE 1256) = DIkl
GOSAVE(257) o DiBEI?
IF¢DLIIB1}) 428,428 429
23 QOSAVE (2581 » D1I1ET)
QDSAVE12%9) = DLEITY
N = Dij2021
QDSAVE 12601 = DILITY) » DiNej2100
GOSAVE261) = DII1TD)
GDSAVE t 265! = DI | 1681
%29 GDSAVEI262) » D121°1D1 AS511/D19521100 $/10011 o DIFED) D12
QDSAVE 12621 » GOSAVEIZ6219tDt1s - IDEIY - DCFZ1Is0iFBT 7
) 10111 DTN )0 8/D16))
QUSAVE (2641 o Dt21e1001012/0010%2119% 5/¢DIE) o DeIONTIHeDLIAY
ODSAVE 1 26%! » D(9621

G0 10 12%0
14
1232 D189 « 0.0
WSCLIN o DI2%8)

Q0 10 12%0
<
1233 012891 =-1.0
WMISCIID = DiS

<
G0 10 1230
[
12D XNISCI2S) © D12%G)
90 10 12%0
c

1235 XNISCe3Ir o DIdNG)
KMISCIMl1 = Divg:
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0NN

CARD WO

"e
”»
| L ]
m
"
L 1]
L 1]

SSEREESESRNSERSRCEEYERELDY

L
~

EIESFERCEENNEERENES

VT LISTING ATTOTLON OMAT SCT - BELP

sore contents

o0 10 1%
¢
1258 WMISC18v) @ Divg)
€0 10 1%
€
1230 CALL MRITMEC),DUeTYil !, 830,09
0 10 (M
[4
1190 IFLIPL 2201210,12)0.1200
[
1218 WIND - DN, )
¢
1M LIN= TR
¢
1382 DO 1210 MW=L LINS
IF1ARSIDINIY o ABSIDINC1) o ARSIDINEI) o ABSIDINSI}
. o ABSIDINSI IERNN, 0 AR
1212 MRITEIS,522IN,DINI ,DINs 1) DINeZ) DINTI ,DINoN)
1213 CONTINE
[
1230 IF(IND - 711060, 106. 1048
[4
1383 Lin = 2000
[
1388 CALL WRITHEL),DIY) LINNRY
¢

IFLIND = 131090,13%.1800

IF LOCATION 1401 IN THE GENERAL DATA 1S OIVEN, ALAD RECORD 9

IN TWE RECORD § LOCATIONS INDICATED BY MD(II, TME AV CLASS
INDICATOR,

LI T I I WY, )

1270 IFDUIMOL D IZR, 128, 12
[4
278 CALL REACMS(),DI1),208,9)
[
LOC = tNDt1) = 1) o v
NS = LOC ¢ )
OS2 - LOC » 0

00 127 M=) %8
DINLOC) = DiNe 400!
127 DiNe1%00) = 0.0

1MPUT DATA PROCESSING MODLE

MO PLACE T DATA IN LOCATIONS 140I-1e8 OF TIE GENIRAL DATA

(4
CAL MRITIS:),0(1),808.9)
[
WRITE (8, P3001ND81 D52
[
J500 FOWIATIIMY, 14X, 80HTHE DATA IN LOCATIONS 1401-1wd IN THE VARIARLE
SOFMERAL DATA/
0 15X, 20048 BECN PLACED [N LOCATIONS ,13.1H-,13.234 IN A
HWAY 08 (RECRO 31) .
[
[ @ © PUT OUPLICATED DATA (N FUSELAOE AND AlS DATA AMRAYS @ o
4
1278 CALL RCADMS(1,D01).2000,2%
(4

Ot2e3) = QOSAML(1)
DIdvd? = QOSAVLID)
OIdv) = QOSAVE (Y
00 10 N=29} , 340

VIO DiN) = QDSAVE (N-287)
00 %11 N=38I1.37

W14 DIN) = QOSAVEIN-DO7)
DI1003) * QDA 133!
011008) = QOSME(BW)
001007) = QOBAVE(2%S)
D(1010) = QDSAVL (%8
OCIOL)) = QOSAVEIDeT)
DUI012) » COSMELIdvE!
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o1/ ™ INPUT LISTING AUTOFLOW CHART SET - SHEEP [NUT DATA Frx F S5 M WAL

H oo N sees CONTENTS were

39 O1101%) « GOSAVE 1249}

™0 D11016) = GDSAVE 230}
4 [ 1) DUIBIT! o GISAVE 1251

"2 D11026) « GOSAVE 12521

[ 2 0110321 » COSAV (253)

[ ] OFI0FS) « GOSAVE (M1

[ 13 D100} o GOSAVE 125

[ ] 00 w0 Nej04wl.10%)

[ 3] W0 DIN) » GOSAVE (N-785)

*e [4

" CaL WRITISEL,DIY,2000. 240

CALL MEADNS1,0¢1),2000.28)

0

[ 1]

[ 3

[ 2} D136} o GOSAVEITS)
% VLU = GOSAVEI ™M)
[ 2] 03211 = GOSAVE ! 75}
" D1322) » GDSAVE 1%
"7 001} = QOSAVELTTH
[ -] D417 o GOSAVEI TS
L] 018221 = GOSAVE L 79
960 Oi5211 » GDSAVE (8B0)
6] 015391 » WOSAK 181}
[ - 01530) » QDSAVE(82)
%3 00 %12 N=281.306

[ ] Vi@ DiN) = GOSAVE(N-1981
*%% DO 13 Ne33). 150
066 i3 DINI o GDSAVE (N-222)
%7 00 1% N=36),390
“*0 W1% DIN? » GOSAVEIN-232)
a9 00 w15 Noulv 91 )

[ 1, %15 DN} » GOSAVE(N-S)

[ 3] 00 %16 Ne531 0
e “I8 O¢NI = GDSAVE (N-3B)
873 00 W17 Ne%1,530
[ 1] ¥17 DINI = GDSAVE (N-384)
(1] 00 %18 Ne60) 632
6% 418 DIN) = GOSAVE (N -394
o 00 442 Ne307.310
(1] W42 DIN} * GOSAVE(N-G8)
[ 1, ] c
980 CALL WRITHSIE.D113,2000.291
) - <
- Lin » 2000
-3 (4
L] 1280 0O 125] M=) LIM
-5 1231 DiN) = 0 0
&85 4
-7 GO 10 930
[ [
*®9 c
30 1500 CONTINUE
" [4
[ 4 €END
"3 [
[ € Ot UaatErtrrEerteraretetrtreettieeituietatiteitieqeIteeetatssiicettestiee
o [4 SUBROUTINE DECRD
[ 3 (- N RN R RN N NN N R NN NN NN N R R NN R RN NN RN R R NN NN AR R IR N R}
"»? [4
[ SUBROUT INL LECRDTV?
" OIMENSION V111, T(3),A0101
™0 DATA B AN /6H ’
n S READ1S, 11 IND, ITIND No) 5, IAINE,N=1,10)
ne ) FORMATIT), 112.713.%12.0.713,1046)
n3 IFEOF (812,22
o 21 CALL EXIT
] [4
2 IF11017.0.7
(4

o WRITES, 9 TAINE No 1,108
O FORMATIZI T NO OF X LOCATION,SX, 1046/ )
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0NN
CARD N

ne
n
n
ns
Ny
ns
ne
n?
ne
ne

R R R E R R EE R R EE R E R E R R EREEREE

VT LISTING AUTORLON CHART LT - SELP INPYT DATA PROCESSING ODLL

[y CONTENTS ey
[ B2
¢
7002 w19
[ X L I |
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Section VI

FINAL OUTPUI' MODULLE

PROGRAM DESCRIPTION

The function of the final output module is to present the summary results
of SWEEP weight analysis modules. It also prints initial weight assumptions,
geometry, and structural design data.

This module consists of a single routine, OUTPUT. Data are transferred to
this module through the labeled common block, FDATT, and mass storage f{ile
records 11 and 19. File records 11 and 19 are used to transfer data from the
data management module, and to organize common as it existed in that module,
Detail discussions of common arrangement and the methods and form :lations used
to calculate these common region variables are presented in part . of this
volume.

PROGRAM OUTPUT

General Description

Deck name: OUTPUT

Entry name: OVERLAY (SHALPHA, 13, 0)
Called by: OLAY00

Subroutines called: None

This routine prints the initial weight and balance assumptions (Fig-
ures 11 and 12), group weight summary of results from the weight analysis
modules and final vehicle weight and balance estimates (Figures 13 and 14),
and dimensional and structural data (Figure 15).

Mass storage file records 11 and 19 are read into common. These records
provide vehicle geometry and design data from the data management module.
Record 11 consists of the input design data, and record 19 consists of data
calculated in the data management module.

Labeled common block FDATT contains structural weight results from the
weight analysis modules. Should any of the component weight data be missing
in this block, the corresponding weight analysis module was not executed.
When the calculated weight details are not available, the initial assumed
structure weight is used to calculate final vehicle weight and balance.
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Arrays and Variables Used

DATN(2)
DATN(11)-
DATN(20)
DATN(41)-
DATN(50)
DATN(51) -
DATN(60)
DATS(1)
DVH(5)
DVH(6)
DVH(8)
DVH(9)
DVH(23)
DVH(26)

DVV(22)
DVV(23)
DVV(27)
DVV(28)
DVV(29)
DVV(30)
DVW(43)

DVW(45)
DVW(48)
DVW(49)
DVW(50)
DWWT

GDD(11)
EDD(12)
GDD(18)
GDD(20)
GDD(21)

GDD(22)
GDD(23)
GDD(24)
GDD(28)

GDH(12)
GDH(13)

Number of cuts through nacelle
X-station nacelle cuts referenced from
leading edge station, in.

Nacelle depth at nacelle cuts, in.

Nacelle width at nacelle cuts, in.

Number of nacelles

Horizontal tail root chord, in.

Horizontal tail taper ratio

Horizontal tail planform area, ft

Horizontal tail span, ft

Sweep of horizontal tail quarter chord, deg

X-station of horizontal tail quarter chord at mean
aerodynamic chord, in.

Sweep of vertical tail quarter chord, deg

Number of vertical tails

Z-station of vertical tail tip, in.

X-station of vertical tail trailing edge at tip, in.
Vertical tail span, ft.

Vertical tail root chord, in

X-station of wing quarter chord at mean aerodynamic chord
(nominal position), in.

Wing semispan (nominal position), in.

Wing root chord (nominal position), in.

Wing tip chord (nominal position), in.

Sweep of wing quarter chord (nominal position), deg
Weight data, refer to Table 15.

Maximum positive maneuver load factor, subsonic, at BFIW.
Maximum positive maneuver load factor, supersonic at BFDW
Minimum speed, flaps down, at LDW, knots

Design sink speed at LDW, ft/sec

Main landing gear stroke, fully extended to fully com-
pressed, in.

Nose landing gear stroke, fully extended to fully com-
pressed, in.

Main landing gear length with oleo extended, axle to trun-
nion centerline, in.

Nose landing gear length with oleo extended, axle to trun-
nion centerline, in.

Ground line Z-station at main gear, in.

Horizontal tail thickness ratio at root

Ratio of horizontal tail thickness ratio at tip to thickness
ratio at root
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TABLE 15. DWWT WEIGHT DATA ARRAY VARIABLES
IN OUTPUT MODULE

Loc Description
1 Wing weight, 1b
2 Horizontal tail weight, 1b
3 Vertical tail weight, 1b
4 Fuselage weight, 1b
5 Main landing gear weight, 1b
6 Nose landing gear weight, 1b
7 Surface controls weight, 1b
8 Engine section and nacelle weight, 1b
9 Other structure weight, 1b
10 Engine weight, 1b
11 Auxiliary gearboxes and drive weight, 1b
12 Air induction system structure weight, 1b
13 Air induction system actuators and controls weight, 1b
14 Exhaust system weight, 1b
15 Cooling and drains weight, 1b
16 Lubrication system weight, 1b
7 Fuel system weight, 1b
18 Engine controls weight, 1b
19 Starting system weight, 1b
20 Auxiliary power unit weight, 1b
21 Instruments weight, 1b
22 Hydraulics weight, 1b
23 Electrical weight, 1b
24 Electronics weight, 1b
25 Armament weight, 1b
26 Furnishings weight, 1b
27 Air-conditioning and anti-icing weight, 1b
28 Photographic weight, 1b
29 Auxiliary gear weight, 1b
30 Other item weight, 1b
31 Crew weight, 1b
32 Trapped fuel weight, 1b
33 0il weight, 1b
34 Liquid-nitrogen weight, 1b
35 Miscellaneous weight, 1b
36 Guns weight, 1b
37 Wing pylons weight, 1b
38 Wing external tanks weight, 1b
39 Fuselage pylons weight, 1b

191




TABLE 15. DVWT WEIGHT DATA ARRAY VARIABLES
IN OUTPUT MODULE (CONT)

Loc Description
i 40 Fuselage external fuel tank weight, 1b
¢ 41 Fuselage payload at BFDW, 1b

42 Wing payload at BFDW, 1b

43 Anmunition at BFDW, 1b

44 Fuel, wing tank 1 at BFDW, 1b

45 Fuel, wing tank 2 at BFDW, 1lb

46 Fuel, fuselage tank 1 at BFDW, 1b

47 Fuel, fuselage tank 2 at BFDW, 1b

48 Fuel, fuselage tank 3 at BFDW, 1lb

49 Fuel, fuselage tank 4 at BFDW, 1b

50 Fuel, fuselage tank 5 at BFDW, 1b

51 X-CG wing, in.

52 X-CG horizontal tail, in.

53 X-CG vertical tail, in.

54 X-CG fuselage, in.

55 X-CG main landing gear, in.

56 X-CG nose landing gear, in.

57 X-CG surface controls, in.

58 X-CG engine section and nacelles, in.
59 X-CG other structure, in.

60 X-CG engines, in.

61 X-CG auxiliary gearboxes and drives, in.
62 X-CG air induction system structure, in.
63 X-CG air induction system actuators and controls, in.
64 X-CG exhaust system, in.

65 X-CG cooling and drains, in.

66 X-CG lubrication system, in.

67 X-CG fuel system, in,

68 X-CG engine controls, in,

69 X-CG starting system, in.

70 X-CG auxiliary power unit, in.

71 X-CG instruments, in.

72 X-CG hydraulics, in.

73 X-CG electrical, in.

74 X-CG electronics, in,

75 X-CG armament, in.

76 X-CG furnishings, in.

77 X-CG air conditioning and anti-icing, in.
78 X-CG photographic, in.

79 X-CG auxiliary gear, in.
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TABLE 15. DVWT WEIGHT DATA ARRAY VARIABLES
IN OUTPUT MODULE (CONCL)

Loc Description
80 X-CG other items, in.

31 X-CG crew, in.

82 X-CG trapped fuel, in.

83 X-CG oil, in.

84 X-CG liquid nitrogen, in.

85 X-CG miscellaneous, in.

86 X-CG guns, in.

87 X-CG wing pylons, in.

88 X-CG wing external tanks, in,

89 X-CG fuselage pylons, in.

90 X-CG fuselage external tanks, in.
91 X-CG fuselage payload, in.

92 X-CG wing payload, in.

93 X-CG ammunition, in.

94 X-CG fuel, wing tank 1, in.

95 X-CG fuel, wing tank 2, in.

96 X-CG fuel, fuselage tank 1, in.
97 X-CG fuel, fuselage tank 2, in.
98 X-CG fuel, fuselage tank 3, in.
99 X-CG fuel, fuselage tank 4, in.
100 X-CG fuel, fuselage tank 5, in.
841 Fuselage payload at MW, 1b

842 Wing payload at MDW, 1b

843 Ammunition at MDW, 1b

844 Fuel, wing tank 1 at MDW, 1b

845 Fuel, wing tank 2 at MDW, 1b

846 Fuel, fuselage tank 1 at MDW,1b
847 Fuel , fusclage tank 2 at MDW, 1b
848 Fuel, fuselage tank 3 at MW, 1b
849 Fuel, fuselage tank 4 at MDW, 1b
850 Fuel, fuselage tank 5 at MW, 1b
851 Fuselage payload at LDW, 1b

852 Wing payload at LDW, 1b

853 Ammunition at LDW, 1b

854 Fuel, wing tank 1 at LDW, 1b

855 Fuel, wing tank 2 at LDW, ib

856 Fuel, fuselage tank 1 at LDW, 1b
857 Fuel, fuselage tank 2 at LDW, 1b
858 Fuel, fuselage tank 3 at LDW, 1b
859 Fuel, fuselage “ank 4 at LDW, 1b
860 Fuel, fuselage tank 5 at LDW, 1b
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B
¥

T iz

GDI(2)

GDI(3)

GDV(1)
GDV(3)
GDV(12)
GDV(13)

GDW(1)
GDW(12)
GDW(13)

GDWT (154)
GDWT(155)
SEN
TOT(1)
TOT(2)
TOT(18)
TOT(19)
TOT (20)
XI

Variable-sweep wing indicator

0 = fixed wing

+ = variable-sweep indicator
Landing gear location indicator
0 = fuselage-mounted main gear
+ = wing-mounted main gear
Vertical tail planform area, £t2
Vertical tail taper ratio
Vertical tail thickness ratio at root
Ratio of vertical tail thickness ratio at tip to thickness
ratio at root

Wing planform area (nominal position), ft2

Wing thickness ratio at root (nominal position)

Ratio of wing thickness ratio at tip to thickness ratio at
root (nominal position)

Number of crewmembers

Number of guns

Nacelle segment surface are~, in.
Total fuselage surface area, in.?2
Total fuselage volume, in. 2
Maximum cabin pressure differential, 1b/in.
Maximum fuselage depth, in.

Maximum fuselage width, in,

X-station of fuselage geometry cuts, in.

2

Arrays and Variables Calculated

10

Weight summary pass counter
0 = initial estimated weight summary
1 = final estimated weight summary

Weight and geometry data (refer to Table 16)

Scratch Arrays and Variables

Scratch counter
Scratch counter
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TABLE 16. S-ARRAY VARIABLES IN OUTPUT MODULE

Location Description

1 Summation of weight empty items, 1lb

2 Summation of moments for weight empty items (wing in nominal
position), in.-1b

3 Summation of fixed useful load items, 1b

4 Summation of moments for fixed useful load items (wing in nominal
position), in.-1b

5 Summation of expendable useful load items at BFDW, 1b

6 Summation of moments for expendable useful load items at BFDW
(wing in nominal position), in.-1b

7 Summation of expendable useful load items at MDW, 1b

8 Summation of moments for expendable useful load items at MDW
(wing in nominal position), in.-1b

9 Summation of expendable useful load items at LDW, 1b

10 Summation of monents for expendable useful load items at LDW
(wing in nominal position), in.-1b

11 Summation of useful load at MDW, 1b

12 X-CG of useful load at MDW (wing in nominal position), in.

13 Summation of useful load at BFDW, 1b

14 X-CG of useful load at BFDW (wing in nominal position), in.

15 Summation of useful load at LDW, 1b

16 X-CG of useful load at LDW (wing in nominal position), in.

17 Maximum design weight (MDW), 1b

18 X-CG at MW (wing in. nominal position), in.

19 Basic flight design weight (BFDW), 1b

20 X-CG at BFDW (wing in nominal position), in.

21 Landing design weight (LDW), 1b

22 X-CG at LDW (wing in nominal position), in.

23 X-CG of weight empty items (wing in nominal position), in.

24 Weight of landing gear strucutre, 1b

25 Structure group weight, 1b

26 Propulsion group weight, 1b

27 Air induction system structure, actuation, mechanism, and
controls weight, 1b

28 Not used

29 Not used

30 Not used

51 Maximum design weight (MDW) initial estimate, 1b

32 Basic flight design weight (BFDW) initial estimate, 1b

33 Landing design weight (LDW) initial estimate, 1b

34 Not used

. To

50 Not used
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TABLE 16. S-ARRAY VARIABLES IN OUTPUT MODULE (CONCL)

Location Description
51 Overall vehicle length, ft
52 Vehicle static height, ft
53 Fuselage length, ft
g 54 Maximun fuselage depth, ft

55 Maximum fuselage width, ft

56 Total fuselage surface area, ft
1 57 Total fuselage volume, £t3

58 Nacelle length, ft

59 Maximum nacelle depth, ft
t 60 Maximum nacelle width, ft

61 Nacelle surface area, 2

62 Ratio of wing weight to wing planform area (nominal position),
1b/£t?

63 Wing span (nominal position), ft

64 Wing thickness at root, in.

65 Wing thickness at tip, in.

66 Raticzof horizontal tail weight to horizontal tail planform area,
1b/ft

67 Horizontal tail thickness at root, in.

68 Horizontal tail tip chord, in

69 Horizontal tail thickness at tip, in.

70 Vertical tail area (total per vehicle), ft2

71 Ratio of vertical tail weight to vertical tail planform area,
1b/fte

72 Vertical tail tip chord, in.

73 Vertical tail thickness at tip, in.

74 Tail amm, quarter-chord wing mean aerodynamic chord to quarter-
chord horizontal tail mean aerodynamic chord (wing in nominal
position), ft

75 Maximum maneuver load factor at BFDW

76 Assumed wing loading at landing (100%)

77 Minimum speed, flaps down, at LDW, knots

78 Ultimate design cabin pressure differential, lb/in.2

79 Vertical tail thickness at root, in.
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Labeled Common Arrays

FDAT Calculated weight from weight analysis modules (refer to
Table 17)

Mass Storage File Records

Record 11  Input design data array for data management module
Record 19 Basic calculated data region from data management module

Error Messages

None
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TABLE 17. FDAT ARRAY VARIABLES (FDATT BLOCK)

Defined

Loc | Routine | Overlay Description

1| PRTD (17,0) | Total wing structure weight, 1b

2 | PRTD (17,0) | X-CG wing structure, in.

3| PRTD (17,0) | Wing center section basic structure weight, 1b

4 | PRTD (17,0) | Wing pivot weight (variable sweep wing), 1b

5 | PRTD (17,0) | Wing outer panel basic structure weight, 1b

6 | PRTD (17,0) | Wing ailerons weight, 1b

7 | PRTD (17,0) | Wing trailing edge flaps weight, 1b

8 | PRTD (17,0) | wing leading edge flaps weight, 1b

9| PRID (17,0) | Wing slats weight, 1b

10 | PRTD (17,0) { Wing spoilers weight, 1b

11 | PRTD (17,0) | Wing miscellaneous structure weight, 1lb

12 | PRTD (17,0) | Wingtip weight, 1b

13 Not used

14 Not used

15| PRTD (17,0) | Total horizontal tail structure weight, 1b

16 | PRTD (17,0) | X-CG horizontal tail structure, in.

17 | PRTD (17,0) | Horizontal tail center section or spindle weight, 1b
18 | PRTD (17,0) | Horizontal tail outer panel structure weight, 1b
19 | PRTD (17,0) | Horizontal tail elevator weight, 1b

20 | PRTD (17,0) | Horizontal tail miscellaneous structure weight, 1b
21 Not used

22 Not used

23 | PRTD (17,0) | Total vertical tail structuie weight, 1b

24 | PRTD (17,0) | X-CG vertical tail structure, in.

25| PRTD (17,0) | Vertical tail center section or spindle weight, 1b
26 | PRTD (17,0) | Vertical tail outer panel structure weight, 1b

27 | PRTD (17,0) | Verta<ui tuil rudder weight, 1b
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TABLE 17. FDAT ARRAY VARIABLES (FDATT BLOCK) (CONT)
Defined
Loc | Routine | Overlay Description

28 | PRTD (17,0) [ Vertical tail miscellaneous structure weight, 1b

29 Not used

50 Not used

31 | FUS02 (12,0) | Fuselage basic structure weight, 1b

32 | FUS02 (12,0) | Fuselage secondary structure weight, 1b

33 Not used

34 | FUSO2 (12,0) | Fuselage doors, panels, and miscellaneous structure
weight, 1b

35 | FUS02 (12,0) | Total fuselage structure weight, 1b

36 | FUS02 (12,0) | X-CG fuselage structure, in

37 Not used

38 Not used

39 Not used

40 Not used

41 | LGWT (6,0) Total main landing gear weight, 1b

42 | LGWT (6,0) | Main landing gear wheels, brakes, tires, and tubes
weight, 1b

43 | LGWT (6,0) Main landing gear structure weight, 1b

44 | LGWT (6,0) Main landing gear controls and miscellaneous weight,lb

45 1 LGWT (6,0) X-CG main landing gear, in.

46 | LGWT (6,0) Total nose landing gear weight, 1b

47 | LGWT (6,0) Nose landing gear wheels, tires, and tubes weight, 1b

48 | LGWT (6,0) Nose landing gear structure weight, 1b

49 | LGWT (6,0) Ngse landing gear controls and miscellaneous weight,
1

50 | LGWT (6,0) X-CG nose landing gear, in.
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TABLE 17. FDAT ARRAY VARIABLES (FDATT BLCCK) (CONCL)
Defined
Loc | Routine | Overlay Description
51 | AISMN (7,0) Air induction system structure weight, 1b
52 | AISMN (7,0) X-CG air induction system structure
53 | AISMN (7,0) Inboard nacelle and engine section weight, 1b
54 | AISMN (7,0) Outboard nacelle and engine section weight, 1b
55 | AISMN (7,0) Engine section doors, panels, and miscellaneous
structure weight, 1b
56 | AISMN (7,0) Total engine section and nacelles weight, 1b
57 | AISMN (7,0) X-CG engine section and nacelles, in.
58 Not used
59 Not used
60 Not used
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FORAT /% IX, 238K IGNT ErPTY BALAKE DATA)

FORMAT1 /32X, SINVARIABLE SECP NING BELP .29C «.F7.2.% XG0

FORAT (/780X .S L 1GHT 5K, |IORIZ. a1

FORAT /26X, IMEIHT DPIY. T . ¥ 12.0
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FORWT(AOX 28U LOAD AD GROSS K IWHT)

FORPAT /12X, INA.0AD COMDITION, 2UX, INOUAX NN OCSION, 0K,
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FORMAT 78X NVEL . 78X ANUSARLE , TVS, 517 10.1.70.2,.3x0)

FORMAT (BX GHINTEANAL , TN8, ¥IF | .50,
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FORWATE /8%, DOIL . TVS, 317 10.1,00.2,300)
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AMONLOH OURT LT - SEEP  FINA CUTRUT MODLE

OURT TINE - MON-PRICIOURAL STATEIENTS

FORMAT(/BY, ISFURILASL PAROID, IS, 31710, 0,70.2,300)
FOMIAT (G, IDUING PANLOAD. V8, DI 10, 1.78.2. 30
PORATL/SH BURIUIENT, /81, 1BH0SE (0T, #u. 1,101 Iv8,
710.0.70.2, 300
FORMATLON, EOHATLNI TION, T8, D17 104,780,231
FOMWATISX, SHINSTALATIONS 1PYLONG RACKS C1C. 01
FORATL 100, BIND V. 3110, 1 7.2, 300, /W8, BIF10. 1.70.2.3%),
Z10K SEVITLAGE, V8. 31710, 1,702,301 ,/1v3, 517 10. 1 70.2, 30 )
FORAT /78X DEOUIPENT, /8, | HOXYODN, LNE.TVE,31710.1.78.2. 30,
SO IDNIKCTLL LTS, NS, 3P 10, 1,59.2,3X0)
FORAT (RN, | IHUSCIA. 400, T8, 3710, 1 P
FONATIER, INSEIOHT DPTI, T8, 34F10.1.70
FORAT 1 78X, LIHOROSS NE/OHT, T8, 347 10.0.70.2. 3%
FORWAY ATE, IBSEIGT DPIY)
FORMAT(C /8K, IBMIND GAOUP,T93.712.1. /18K,
IRCDITIR CCTION - BASIC STRETAL,T81.F12. 8. /10X,
SOOUTIR PAGL - BASIC STRCTURCI L. TIPS.76.1.04 LOS. 0,181,712,
1./ BPIVOT, 101 F12.3./18%,
GUILERONE, 181,712, 1. /18K, 2IHFLAPS = TRAILING €DOC. 181702, 8, /00N,
SOFLIPE - LLADNO [UK. 181 712.0,/18K SHELATS, 101 712.1./10%,
SEPOILING, 1917 12.1. /10K, IBRISCOLATRS, 191.712. 19
FORIATI /8K 2IMORIZONTA. TAIL GROUP,193.712. 1)
FORATI 18X ZBLENTIR SECTIOVIPIOLE,TOI 712.1./108,
SSTABILIIR - MASIC STRCTIL.181.F12.0. /10K,
SLLIWAION, 191.712.0, /10,
IDRISCELLAEOUS, 101 .7 12.1)
FORATL/SX, IBMERTICAL TAIL GROWP, 19312, 1)
FORAT (10K, 28-CDNTR ACTIGUIPIGLL, T81.712.0, /181,
BTN - BASIC STREIIE,T81.712.9./10%,
SRMTOCN, 181.712.1,/101,
IDONICOLLAGOUS, 101 .712.1)
POMAT( /8K, IBEEDY RO, 193.712.8./08X,
SSTVERAOL BASIC STRUCTURE, 81,712, 1./168X,
IDECONOMY STRCTAL - FUSILAIL, 190 712.1. /08K,
B¢ S00MS, PAELS, MO NISC..T81.712.00
FORATC/SX 204L 10HT IND GEAR ORGP, 193, 12.1, ASX, INIEDLS, BT
$./18% SLOCATION, 23X, ISTIAS, NELS. 2%, HETRCIAT, X,
oo
PERATI BN FRFURNLAOE - MAIN GLAR, VS, F 12. 1)
FORMATI 18X, IBMIND = RAIN GEAN.TVE,W12. 1)
FORAT( 10X, JOFUICLAIE - MOIE SR, Tv8,9712. 1)
FORATI /X SDEIVACT CONTACLS GAOLP, TR3.712. 1)
FORAT( 78X, INDNGINE SECTION, 193,712, 1)
PERAT( 18X, MINEOAD, /| IX SHCENTER, 181 .7 12. | /16X, SHOUTEOND
710K,2900M8, PACLS, A0 NISC. 161,712,
FORATI 10X, THINIOND, TO1.F12.1,/§ X, GHCONTER, /| 8K SHOUTEOND,,
T91.512.1./10%, 2900008, PACLS, 4O NISC. . 191,F12.1)
FORUT( S ZPETACTUL - ODER 40 NISC..195.712. 1)
FOWWTI 78X, 204T0TAL 110 BF SROGHT FORWADY , T93.712.1)
FORAT /78X, IDPRIMLEIGN SOP, 193.712.0./108,
IDOOHE INTALLATION,191.Fi2.1,/10%,
SIUCCISIONY SLAR BOIES A0 DRIVES.TOI.F12.0./10%,
SBWIR HOXTION SYSTON,T81.512.1./1 80 SETRCNL. 108,712, 1,
7100 SBVUCTUATION SO CONTROLS, T89.712. 5, /18X,
IHEINAT SYSTON, 101,712, 1.710K,
FWONLING STSTIN MO DRAIN PROVISIONS, T81.712. 1. /10K,
IBQUBRICATING SYSTEN, 101 £52. 1./10K, (UL SYSTEN,T0L.712.0.
7100, 1DOBINE CONMARLS. T81.F12. 1,710, IBSTARTIND SYSTEN,
msen
FORMAT/SX IMAKIL LARY POER PLANT SROP, 193,712, 0 . //8X,
SMNBTRITNTS GROLP, 193.7 12.1,//8X,
INONTANAICS D MOVUTICS GRS, 185.712. 1, //8X,
IBQLECTRICA GROUP,TO3.712.1.//8K, IMELICTRINICS GRS, 193,
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F12.0.776X, ISARUPENT GAOLP, 191.F12.1,//8X,
INFUISHING 4D COUIMENT GAOP, 193,F12. 1. /78X,
WIMAIR CONDITIONIND D ANTI-ICING KQUIMVENT OAOUP.193.712.1.
1782, 1OPVOTOCRAPHIC OROUP, 193,712. 1, 778X,
POVLAILIARY GCAR CROUP,TO3.F12.1,//6X,
FROTHER COUIMENT AD MISC..195.712.1)
FORMAT L 78X, INHTOTAL FAGH PAEVIOUS PAGE,193.F12. 1/ /8K,
IBSE 10T DPTY, 193,121
FORPAT1 /39, SIHDIMENS IONAL AND STRUCTURAL DATA)
FORMAT (/8. BLENOTH ~ OVERALL IF1.1,77.2,20X,
BIMEIONT = OVERALL = STATIC IFT.),07.2//85K, BHUCELLES, /81X,
SEUSDLAGE 5%, HINBOA'D, 5X SHCTNTER, 3, BHOUTEOMRD)
FORMAT 16X, IBLENOTH = MAX. (FT.1,T82,712.2)
FORMTISX, IBOCPTH = WAX. (FT.),TS7,712.2)
FORWTIRY, IBHIOTH = MAX. (FT.1,187,F12.2)
FOMATIEX2INETIED MEA 150, F1.).TS7.712.20
FORUTIGK, IBLOGTH - MAX. (F1.), TS5 12.8
FORUTISX, IBDEPTH = NAX. (F1.3,157,8012.2)
FORMATIBX, IBMIOTH = RAX. (FT.),T80, 812,80
FONUTIGX,2IBETIED ACA 150. F1.3.157.512.2
FORATIGX, IBLDGTH « MAX, (FT.).157,2012.2,12%.712.2)
FORUTIEX, IBOCPTH - NAX. IFT.3, 137, 12.2.12%.F12.8)
FOMUTIEX. IDMIDTH - MAX. (FT.1,197.12.2,12%.F12.2)
FORWT(GX, 2IRETTED AREA 150, FT.1,T57,8712.8, 12¢,712.2)
FORMAT(EX ZFVSILAGE VOLWPE (CU. F1.1.TS7.712.2)
FORMAT (/78X WHING, X, M. TAIL WX, MV, TAIL, 78X,
VORI LA 150, F1.0,169,F 2.0
FOATISX, SASE LONT/GROSS ARCA (LBS./5Q. F1.1,760.512.2}
FORMATIGX, 1ONEPAN (FT.),T69,F12.2)
FORUTIEX . ZHDEDRAK - AT .25 IDCCALES) 169, W 12.2)
FORATIEX VONTIEORETICA. RODT CHORD = LENGTH 1 INCHES) , T80, 12.2}
FORATI28X, 2% MAX. THICOLSS (INOHESH . 169, 5 12.2)
FORUT(EX NONDEOTLTICAL TIP OORD = LDGTH (INCHES) 163, 12.2)
FOATIGX, SINTAIL LENOTH = .25 MAC NIND T0 .23 MAC M. TALL iFT.),
m.rieo
FORMAT (78, INHAL 1T IND OEAR, 95X, SHNDSE . 8X, WMAIN, /8K,
SSLOGMM - OLEO EXTENKD = ARE 10 TRANION (INDES) . T89.2¥12.2,
7B, PHOLEO TRAVEL - FUAL EXTDNEED 10 ML COLLAPSED (INOES),
100,07 12.20
FORAT( /X, ZMSTRICTA DATA - CONDIT10N, 52X, G TRESS 4X,
IBLINIT LOAD, /82X, IZMOROSS HEIGHT WX, B ACTOR, 78X,
onien. e X2
FORATISX, BLADING. T81F12.2./78X,
SUAT-OFF . T81.712.2, /8. IPLINT AL LADING SINC SPCED,
$IN (PT./SEC.),193.012.2. /9,
SOMND LIFT ASIED FOR LADING OESION CONDITION IPERCENT MT. ),
TOL.FI2.2, 7%, SMETALL SPCED - LAOING CONF IGURAT [ON =,
100 POER OFF (10WTS), 193,712.2. /9%, IDPRISSURIZED CABIN -,
SIM ULT. OLSION PRESSUAE DIFFERENTIAL = FLIONT (P.8. 10,
™.
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FORTAMN MODAL
co0 W

® 0 9 O P LS uwe =

U‘lSlOOQISCCISII!Bl!CSSS‘Si-‘.tStllﬂll!ﬂl‘éiilﬂlﬂﬁal!li

¢

LISt ANONLOM CWRT KT - BEEP  FINA OUIPUT MODAL

H®187, 0105200

covtgats soee

C CHINOCEritaeeitaaasEnetqaoieEaieae Hisietarraronieeeeenieaeniannenenaeseet

PROGRAN OUTPYT

SOOI IR IR BRI O LRI DO PR AR R0 B}

ROIRAN OUTRVT

MRITIEN © SEPTDMRER 1972
10 OEVELOP QUIFT DATA AD SUIURY

COTION ADATI/FDAI 180!

COMUN TCOMINI2S)

DIFDNSION (7082 ,6D¢ 7001 ,0VI23201,$1490) ,ND1 2000

OIMENEION EQUI 2000

OIMENSION ODI 1201 ,6001309 ,GOMT 1 1802 ,GONISD) ,COHING) ,00VI40} ,

§ QDRSO DATSI40) ,DATHI 701 ,X1110)

QIMENEION OVIHISD1 OWIC 301 ,0W1 30) OVBIW4D) ,OWNI 150 ,DWIT11000)
SIDEION 1071201, SPNILS)

COUIWLENCE (D41),7COM11),6G0¢H)  TCOMETO1 1), ¢OVID), TCOME 10018,
0 4S01) TCOREITRL D, 0D 13, TCOMINIZN Y

COUIVALENCE 100111),004191,100040) 0012002,

1 100NV, 809130, (GOM11) . C0123113,
£ 100010 00130511, 100Vt 12,0018 12,0000112 00138109,

3 (DATSI 10,8008 11, (DATNGS1,00159121,¢X501),30061 ¢
DIVALDKE ¢EQui 12,0100 00

COUIVALENCE 10V 1) OVI21 DD, (DVHI 10 ,DVISTEED, IDWI) DVINGLD),
)} (DVII32,0VIN310)  SOWNE 1D DVISTIN, IDWT 1) DVILI2ID
COUIVALENCE ¢TOT(03,OVBIBBIID, SSFNINI OWNITEN)

CAL READYEI1L . DVIL) 2320.19)
CALL README11 . D101,1800,008

10 15 A PARS COUNTER IN THIS RUTINE
10 = Btdw)
00 108 1=1.108
S =« Dt

108 CONTINLL
110 00 129 l°1. 90

8111 = S11) o DWTID)
SR o S8 o DMITINISOWT (1430

120 CONTINK

IFCI0) 130,100, 1v8

BN FIED 4D DFDDASLE USIFA L0 (TD'S FOR NIRET MEIOHTS

St o §13) ¢ DVTIIoD0)

$U4) » $19) o DWHTI1030) OWT (| +80)
$15) o 5190 ¢« DWTiIw)

$16) = S(6) o DWITI 14401 °0WIT 11090}
BT = 4T o DWITE o840

$10) » 181 o OWITEEe@uB 1 OWITI 1490)
$19) = S19) o DWTI1+850)

$1100 = S110) o DWNT(|*B38) DWTL | +90)

198 CONTINE

S e SID) o I

SR © (8i%0 0 BISUIDD
sum
v
Hiw
S8 = 18190 + SULIMI/BUID

W8 ST e 8210 ¢ SUID

I8 @ ISIR) o B1%) o SIBNIAUT
S1I9 = $18) o SEiM

130 » 15181 o $19) « 1601 /8110Y
[Tt 1) "o s

Ha KX TR T Y, 1T 11
$a% o SR
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owevn Ut LISTING AUTOPLON CHART SET - BEEP  FINAL OUTPUT MODWLE
¢ M0 oo CONTENTS veor

[ 4 MRITE INITIAL DATA
193 MRITE16,600)
000 FORATIIMIZIX,GINE N | T L AL MEIOMT AND OALAN
Ke oara
€0 10 180
< 0
197 MRITCI8,601)
601 FORUATIHIIZX VPO ROUP WECIONWT STATEREND
WRITEE, 8030
003 FORUT( 71X 230E 10HT DPTY BALANKE DATAY
<
< TEST FOR SHNING HIND OPTION
160 IF(ODII21) 168,168,104
4 VARIARLE BtP
164 MRITE(S, 6021 DWIISO)
602 FORATI/32X, STHVARIARLE SETP NING SHELP .25C «,F7.2,% DEC.)
188 CONTINE
MRITC8,80%)
G0 FONMAT( 780X , B LGHT ,SX, LOMORIZ. AWY
WRITE16,808) $110,3120
6§08 FORMAT( /28X, IDME 10T CPTY, 758,27 12.2¢
MRITE(S.6100 (DOWT(1),0WTI1+300,8),200
610 FORNTI/28X ,WHIING,TS8 ¥ 2.2, /20X, 10MORIZONTAL , T36,2712.2,
I 728%,@MVERTICAL . T98, 27 12.2, 729K ,NHB00Y, 158 .2 12.2,
2 729, BOAIN GEAR,T58,2F12.2,  /729%,BOOSE OEAR,TS6,3¥12.2,
3 /20, IGMSUW ACC CONTROLS, 198,27 12.2,
§ 720, IWENGING SECTION, 56,09 12.2,
S /29, IHOTHER STRUCTURE, 158,27 12.2,
6 /729, SONOINE 158,27 12.2,
7 /2%, 20HACCESSORY OLAR OOXES, 158,27 12.2,

2383823922 R°=32338SRBCR2ByAdJAAFIN

" © /PB20MIR INDUCTION SYSTEN, 155,27 12.2,
Y] § /20 BUHATS ACTUATION AD CONTROLS.TSS.212.2,

103 A 729X, IWENUUST SYSTEN, T56,8012.2,

v § /29%,1BKC00L ING 4O DRAINS, T56.2¥ 12.2.

103 € /29X, IGLUBRICATING SYSTEN, 156.2012.2,

18 © 728K, 1HFURL $-STDN, TS6.812.2,

107 € /2%, 1ENGINE CONTROLS, 156,07 12.2,

18 7 /2B, 1SHSTARTING SYSTEN.198,2712.2.

109 @ /200, 20VUXILIAY PGER WNIT, TS5, 12.2)

1o WRITE(S.812) (OWITE11,0WT (14500, 1921 .30}

" S12 FORATI/29%, 1 IHINSTRUENTS, 158, 12.2,

ue | 728 SONDRALLIC, T58,8F12.2, /29X, | MELECTRICAL . T36,2¥ 2.2,
"us £ /P, LIMELECTRONICS, 136,07 12.2. /29X, BHARWENT, TS5, 27 12.2,
" B /29, | IFURNISHINGS , 158,27 12.2,

us ¥ /P8X,18HAIR CONDITIONING, TS6,2¥12.2,

"e $ /29K, | DVOTOGRAMIC 158,27 12..2,

"y & /29K, IWALIILIARY OCAR,TSG.2F (2.2,

ue 7 /29, 1SHOTHER COUIMVENT, 156, 12.2)

"e ¢

e 1£410) 178,170,300

n ¢ MRITE INITIAL USEFWL LOAD AND GROSS MEIGHT TARLES

e 170 MRITELS.800)

s 172 WRITE(S. 61

(1] @1% FORAT( /90X, 20MUSETUL LOAD AND GROSS ME IOMT)

s IF0D112)) 180,100,170

T 178 WRLTE(S,602) DWIISO)

7] 100 CONTING

128 WRITE8,620)

" €20 FORATI/ 12X, 1WHL.0AD CONDITION, 21X, IWHHAXIML DESION.8X,

] 1 1BFLIONT DESION, 7, IWHLANDING DESION, /81X, SHEIGHT 12X,
" 2 13HOROSS MEIONT . BX, | ZHOROSS B LOHT /748X, LOHE 1GHT AN, 11X,
12 3 1OSEI0NT AR, 11X, 1OHE IONT AR

13 MRITECS, 8220 ODMT IS4} ,DWITL31) ,DVITIBN) ,OWTI31),DWT(B1),
» 3 OWTI31),OWTI81)

» S22 FORUTISX . BEREK (ND. v, 1,11, TV8, 31710, 1.70.2,30)

{3 3 WRITEIE,62) DMVITIS2) ,0MIT(82) DVITEI2) OWTI82) DWT 1321 ,DWTI02)
15 SV FORAT(/BX, WFUEL , /8K BAVUSARLE, T¥3, 3(F10. £.,F8.2,3X1)

» WRITECE, 6261 (OWT 1 oB93) DT 4931, DVITC 1 o031 OWT L1083},
"» 1 OWTE1o053) DWITT1093) (o1, T

"o 628 FORUTIEX, SHINTERUL  T48,31F10.1.F0.2,30),

.l 1 /T8, 30F10.1,78.2, 3% ,/T48, 37 Jo.2.30,
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[T11] CONTINTS [ 1{2]

& NV, 3F00.0,00.8,30 /143, 51F10.1,70.2,3X},
B /NS D0, 1.F0.2,300,/143,51F10.1.70.2,3%1)
WRITCI6, 6290 DWITI33),DWTE03) ,DVIT133) 00T 1831 ,0WT¢33) ,DVNT(83)

G20 FORATI/6X, DOIL TVS. T 10.0.F8.2, )

SNETEIQ. 6300 OWITIOv) ) ,OVIT (D10 OWT (8] ), OWTIBI DWT (0310,
) DWIT(91)

€30 PORMATI 78X, IFUSELAGL PAVLOAD,T4S. 31F10.1.F0.2,. 3%
MRITEIG. G320 DWITI0E) OWT192) ,OVT 18481 ,OWIT 1920 DWIT 18321,
1 DT

G322 FORMATIEX, IIING PAVLOAD, TVS, 307 10.1,70.2. D01}
MRITE(G,6De) QOMTI 198! DVKRT (380 .OVMITION! DVHT (36! ,0VHTI08),
¢ DWTI38) ,DWT (88

S0 FORAT (78X, BHARUIENT , 78X, 10HANS 1OV, Py, 1, 1M1, VS,

1 3Fie.0.F0.2,
MRITE(S, G309 DWIT(0%S) OWIT(931 0T 143) ,0WIT (931 ,0MIT (93,
I LWTieh
O30 FURATIOX, IOMAPANITION, TV, 3¢F10.1,78.2,3%1)
WRITTS,. W0

Oe0 FORPATIOX IHINSTALLATIONE 1PVLONS RACKS E€1C. 1)
HRITE(S,ON2) (DWITI1038) DWITC 1 «081 OWTI1038) ,OWTI1688),
1 OWTI1e38) OWT (1081 ,101,%)

e FORMAT (10X SHING, VS, 3(F10. 9 ,FO.2.300, /T3, 31F10.1,.78.8,3X),
0 7108 , SHUSELAGE , T8, 3(F 10.1.70.2, 50, /743, 3(F10.1.70.2,3X1)
MRITEIG,. 0430 COWTIIe33) OWITI1¢83) ,DWIT (1331 ,0WT1 10830,
1 OWT(1e330 ,DWTCI8R . [0, 2}

@43 FORMAT( 76X , SHEQUIMENT . 78X, | INOXYGEN, LNZ.TvS,.3:F10.1.7F0.2,.B0,
1 /B IPNISCOLLAEOUS, TV5, 307 19.1,70.2. X))

MRITE(G.Ove) (SL1e180,0101.8)

Ove FORMAT /78X, ) IMUEEFUL LOAD, T4S,31F18.1,70.2, X1
MRITEIG,646? $112,8(25),811),8¢23),%11),%120

S8 FORWTIBX, 1B4E IGHT DPTY, TS, 3(F10.1,78.2,30))
MRITEIS . @8 (S<1038), 10,80

o8 FOMMAT ¢ /78X, I2WOR0SS SEIONT, TS, 317 10.1,78.2,3x1)

[
a0 200,200,400
c RESLT MEIOMY DMPTY TARLE 70 FINAL FOR THOSE COMPOMNENTS TMAT HAVE
¢ #EIN CAOLATED
[4 TIST ON MING

200 IF(FDATIIY 210,210,202
02 OWITLIY @ FDATID)
OWTISL) = FOAT(2)

€ TEST ON MORJZONTAL TAIL

210 IF WDATI13)) 220.200.212

218 OWIT(2) « FDAT(1S)
OWITIS2) = FDATIIS)

[ TEST ON VORTICAL TAIL
809 IF (FDATIR3)) 229,230,202
& OWIT(S) o FDATIZI}
DWITS3) = FDAT(2)
[ TEST ON FUSKLAGE
&9 IFITOATCIS: ) 20,290,002
232 OWITI%) = FDAT(IS)
OWITI%) = FOATIIS)
[ TEST ON MAIN OEAR
8 IFIFDATIN) 1) 230,250,892
N2 DWITIS) © FOATINIY
OWITI) = FOATIVS)
[ 4 TEST ON NOSE QAR
#30 IF(FOATIVE?) 60,060,292
852 DAITiS) o FDATINE)
OWIT(88) » FDATIS0)
¢ TEST OGN DOINE SECTION
288 IF(TDATIS8)) 270.270.082
262 OWIT(0! = FOATI96)
OMIT190) = FDATIST)
¢ ST O AIS
&% IFIFDAT(SI}) 200,200.270
IR OWIT(12) » FDATISE)
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CARD D

a3
[ 1]
"ne
ne

L R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R E R 12221

VT LISTINO AUTOFLON CHART LT - uELP

vove CONTENTS

OWTIER) © TDATISR)
00 CONTING
[
[ QIR IEIOHT OPTY SIS

S0 o Didw)
S12) » Dtdet
€ QLT PASE COUNTEN TO FING 10 » ¢
et
$t31) = SUUN
$1520 © SLID
3N o S22
o0 70 e
[ 4
14 MRITE QROUP KK IOMT STATDIENY
308 WRITCI6, 6010
WRITEIS,. 0500
038 FORMATI ATX, IBHE LONT EPTY)
[

FiNG QUTAUT MODLE

MRITE (8,050 OWITCH) FOATI3) ,FOATC 121 ,FDAT () ,FOATIY) ,FOAT(6) FDA

1747 FOATIO) FOAT 199 FOAT(101,FOATCLS

[
O3 FORMAT (/78X 1 BHIING OROUP,793,F12.1,/10K,
| SBCINIER CTION - BASIC STMXTE,. T8

Fl2.1.200x,

SOOUTER PACL - BASIC STAUCTURELINCL.. TIPS, F6.).64 LOS.). 100,712,

35,7008, 9PIVOT, 01 F12.0,790X,

SBAILERONS, T8).F12.§ . 710X . 2ILAPS ~ TRAILING €OGE,T0) .
SIOMNLAPS - LEADING EDOE, Y81 .F12.1,710% SHELATS, T81.FI2.1.210K,
GBEPOILERS, 701 .712.9, 710K, | BNISCELLAEOUS, 01 . F12. 0}

@50 FORPAT(/8X ZIHORIZONTAL TAIL GROUP,TS3.F12.1)
WRITE (8,098) FOATII7),FDATII8) ,FOATI19) ,FDATI20)
FORMAT¢ 10X, 2BCTINTER SECTION/SPINELE, TO1,FI2.1,710%,
I2DETABILITIR - BASIC STAUCTURE,181,.FI12.1,/10X,

SDELIVATOR, 181,F12.1,710%,
BIBNISCOLLANEOUS, 101 FI12.11

WRITES.058) OWT(D)

O38 FORMATC/8X, ISHVIRTICAL TAIL OROUP,T93.FI12.0)
MRITE (6,099 FOAT(IS) FOATI26) ,FDATI2Y) FOAT(20)
098 FORAT (10X, 2MCENTER SECTION/SPINOLE,T8).F12.1.710K,

13BF 1IN - BASIC STRUCTURE, V8L, FI2.1.710X,
SBINDDIR, 101 .F12.1,710K,
BIDMISCOLLAEOUS, T0L.F12. 1)

HRITESS,080) DWIT(N) FDAT(3E) FOAT(32) JDAT( I

080 FORMATL/8X, 10:900Y OROUP,T93,F12.1,710X,

1 PWFUIDLACE BABIC STRUCTURE,T81.FI2.1.710X,
& JOMRECONDARY STRUCTURE - FUSELAOC.T83.F12.1./30%,

3 J04- QOORS, PAMELS. MO NISC..TOI.FIR. 10
Sl = DWT(S) * DWIT(S)
RITCIS,008) S12v)

Jsion,

008 FORMAT( /8%, 20HAL TONT ING GEAR OROUP, T3.F 12, 1, /e, IWHELLS, BANT

15,716 SLOCATION, 23X, IBMTIACS, TUBES. 2 SHSTRUCTURE , X,

IF0113) TRIN.IN

372 MRITC16,068) FOAT(NE) ,FO-Ttv3) FDAT{WY) OWT ()
006 FORFATC 10X, 2OMFVSELAOE ~ MAIN OCAR,TWS,WFI2. 10

37 MRITE(6.670) FOATINE) FOATINT) FOATIVN) OWIT (8
670 FORMATCIOX, IBHIIND - MAIN OCAR,.TV3,WF12.1)

MRITTI6.070) FOATINT? FOATINE) FDAT (YD) ,DWIT(S?
O FORATIION 2OFUSILAGE ~ NOIE OCAR,TVS W (2.1)

IRITCS.6N) DWTITY

O FORAT(/8X . S0P ACE CONTROLS OROUP, T93.710.10

<
WRITCIO,67) DWITIS
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INUT LISTING AJTOTLEM OUAT SET - SEEP  FINA OUTAUT MODLL
L IT11] CONTENTS o0

67 FORMATI /0K, IWENDINE SECTION,T93,FI2.0}
IFDATSI 142 302,300,308

02 WRITESO, 0T FOAT(S30 FDAT (93

€70 FORNATI 100, THINBOARD , 710K ,BHCENTER, 101,712 1, /10X, 8MOUTEONRD,
| 200K, POO00NS, PAELS, AD NISC..T01,712.10
€0 10 30

06 WRITCIS.679) FOATISNN FOATISN FOATI93

@70 FORMAT( 10X, MINDOARD, 181 .71 2. 1 .71 0X FHCENTER, / 10X, BHOUTOOARD
| TOIFI2.0,/7100, 0900008, PAELS, AD MISC. . 101.712.1)

30 CONTINE

[

MRIVEIS.000) € 4 "t

000 FORWT (/8% , 2P0 1 AMETUAE - ONMER A7 MISC. 193,07 52. 10
00 300 101,9
I8 = $FD o DMWY

200 CONTING
WRITEIS, 002! $129

OB FORATI 78X, 2ONTOTAL (10 B BROUONT FOM.:. ) 1937 (12.10

<
[
MRITEIS.001)
WRITT 6,058
00 W2 1400,19
$138) © S1I8) o DATLD
N2 CONTINE
I * DA o DWTUISY
c

MRITELS,6831 St88) ,DVITEI0) DWTI130,S¢871 ,OWTILoN 1, |01 .8
OB3 FORAT (/78X , 1GPROMASION GROUP, T93.712.1.710K,
1 ISENOINE INSTALLATION,YOL.FIR.0, 7000,
@ JINACCESSORY GLAR GONMES AND ORIVES,TOL.FI2.4,710%,
3 2OMAIR INDUCTIOM SYSTEN, T8I F12.0.718%  DETRCTURE . 169.712.1,
§ /12X, BBVCTUATION AD CONTROLS,T69.F12.1,710%,
§ INEBWULT SYSTEN,T81.712.0,/10X,
6 PHCOLINDG SYSTEN AND ORAIN PROVISIONS, T8I FI2.1,710X,
7 IDLUBRICATING SYSTEM, Y61 .7 12,0, 710K, 1 1FVEL SYSTIN, 1017121,
@ 7108, )DENGING CONTROLS, TOIFI2. 01,7101, IMSTARTING SYSTEN,
? iz
WRITCE.000) 1DMT(I0,1029,300
00 FORATL/SX MANILIARY POLER FLANT GROUP,T9D,7I2.1.//8X,
1 I'MINSTRLPENTS OROUP,T93.712.1,7/8x,
& SINNTORAL ICS A0 MEUTICS CGROP,T93,712.0,.//78X,
3 1MLECTRICAL GROUP,T93.F12.1,7/8X, ) HOLECTAGNICS OROUP. 193,
8 F12.1,778%, IARWNENT GAOUP,T93,.F12.1,/78X,
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