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ABSTRACT (Continued)

air cushion launch platform. Performance/cost trade study factors in-
vestigated were complexity, fuel requirements, adverse weather capability,
ground equipment and facility requirements, survivability/vulnerability,
reliability and maintainability, and system acquisition and life cycle
costs. Results of the study indicated that an air cushion system is a
feasible means of recovery of an RPV such as the Boeing and Rockwell ARPV
concepts. An air bag skid with an arrestor system is a feasible approach
when minimum field length is a major design factor. Integrated air
cushion systems for launch and recovery are greatly affected by engine
characteristics. In each case, the launch and recovery systems are

shown to be an integral part of the total vehicle design and strongly
influences the airframe design. ]
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FOREWORD

This report describes research work performed by The 3oeing Company,
Boeing Military Airplane Development, Seattle, Washington, for the Air
Force Flight Dynamics Laboratory, Air Force Wright Aeronautical
Laboratories, Wright-Patterson Air Force Base, Ohio. The proaram was
funded by the Laboratory Director's Fund under Contract F33615-78-C-3404,
Project 2402. Project engineers for the contract were Peters Skele and
Lt. David L. Fischer, AFFOL/FEM., This research work s part of an effort
to obtain new launch and recovery concepts for improving the effective-
ness of remotely piloted vehicles. This report is in two volumes:

I Analysis, Preliminary Design and Performance/Cost Trade Studies

[l Computer Program Listings

The work reported herein was performed during the period 15 March 1978 to
1§ March 1979, and the report was subtmitted 16 April 1979,

-

Vinod X, Rajpau! served as the program manager. Roger 7. Yurczvk was
principal investigator for the technical work, assisted by Steven J.
Baumgartner and James G. Brister, Other members of the Boeing Military
Airplane Development assisting in this fnvestigation included Daniel
Tracy, Phil Gotlieb, Peter Milns, Ralph Rankin, John Munnis, Robert

8rown, Richard Newton, Theresa Gnagy and Jeanne Owens,




SUMMARY

The purpose of this volume is to provide listings of the EASY ACLS

programs that were developed and used in the simulation studies of the
various RPV launch and recovery concepts.
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SECTION I
INTRODUCTION

Current concepts of warfare call for remotely piloted vehicles (RPV) to
perform certain high risk missions that have, in the past, been performed
by piloted aircraft. The capabilities of these vehicles in conventiona!l
warfare have been demonstrated in Southeast Asia and the Middle East. As
a result of this demonstrated capability and of conceptual studies that
have been done, ground based RPV systems are being considered as part of
an overall defense capability. The role of the RPV includes weapons
delivery, reconnaissance, and electronic countermeasures.

Studies of RPVs in these multimission roles by The Boeing Company and
Rockwell International under contracts sponsored by the USAF Aeronautical
Systems Division RPV SPO (References 1 and 2, Vol. I of this report)
developed potential configurations for an advanced RPV system (ARPV). In
this program, many system confiqurations were investigated in terms of
mission requirements and life cycle cost. Because of the multimission
requirement, subjective weight factors given to various performance
factors, and the degree to which site preparation, logistics, and
vulnerability were considered, widely differing systems were presented by
the two contractors.

Boeing studies conducted under the ARPV contract (F33615-75-C-0516)
resulted in the proposal to use an air bag skid recovery system in
conju=ztion with a ground based arrestor cable device (Reference 1),
Similarly, studies conducted by Rockwell on a RPV for the same
multimission role (Contract F33615-75-C-0518) evolved a conventional
tricycle type landing system, also used in conjunction with a ground
based arrestor cable installation for recovery. These systems are shown
in Figures 1 and 2, Vol. [ of this report.

Meanwhile, the technology of air cushion vehicles has been advancing at a
high rate in the past ten years and has been studied as a launch and
recovery concept for RPVs as well as for piloted aircraft. Prototype air
cushion systems have been built and tested for the Australian target
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drone, the Jindivik, and for the XC-8A DeHavilland Buffalo, a medium size
120,000 pound gross weight) turboprop transport.

The launch and recovery systems selected in the ARPV studies were based
on limited trade studies and analyses. The dynamics of recovery systems
and their deployment were not investigated.

In the Boeing ARPV Trade Study Document (Reference 1, Vol. [ of this
report) it was noted that while the tail hook/arrestor cable and air skid
system represented an attractive low life cycle cost concept, further
investigation of the air vehicle/recovery system dynamics would be
required to fully validate the concept.

Since the effectiveness of RPVs in performing its missions depends, in
part, on the launch and recovery techniques employed, a second look at
the factors that determine the rank of these various systems on the ARPYV
is appropriate.

1. OBJECTIVE

tstablishing the effectiveness of these launch and recovery systems
was *he objective of this study. Specifically, the objective was to
perform dynamic analysis, design and cost and performance trade studies
of two launch systems and three recovery systems for RPVs. Two generic
launch and/or recovery system types were considered. These were the
various air cushion systems and the inflatable air bag skid concept. The
launch systems include the integrated air cushion system [IACS) which is
used for both launch and recovery, and the air cushion launch platform
(ACLP). The recovery svstems include the air bag skid systems (ABSS),
the air cushion recovery system (ACRS), and the IACS.

Recovery of the Boeing ARPV concept was analyzed with the ABSS and the
ACRS. The Rockwell ARPY concept was evaluated for launch and/or recovery
with the [ACS, ACLP, ABSS ard ACRS. The Rockwell vehicle concept with
conventional landing gear was used as a baseline in cost and performance
trade studies of the different systems that were analyzed,




Oynamic simulation of the vehicles with the various launch and recovery
concepts was made using the EASY Dynamic Analysis Program described in
Reference 3, Vol. I. The Basic EASY program was developed by Boeing
under Air Force contract F33615-74-C-3041 to provide a means of modeling
and analyzing aircraft environmental control systems. The EASY program
is a general purpose program for the linear and nonlinear analysis of
system dynamics using classical techniques. Through a series of Air
Force funded contracts, it has been expanded to model a variety of
systems, including environmental control systems, aircraft flight
controls and dynamics, space vehicle dynamics, electrical power
generation, rapid transit vehicles as well as air cushion landing
systems. The program is user oriented and allows the generation of new
systems by calling a variety of components from the user library. The
special component library developed for the simulation of Air Cushion
Landing and Takeoff Systems under contract F33615-77-C-3054 includes a
rigid six degree-of- freedom airframe which can be perturbed with all
normal aerodynamic forces and moments. The library includes a wind qust
model, engine, terrain and an aircraft flight and ground controller.
Components for the simulation of a simple aerodynamic control surface
system are also included. The air cushion library components include the
following:

Ducts

Flow splits

Merges

Valves

Centrifugal Fan

Axial Fan

Ejector

Inelastic Trunk and Air Cushion

Air Bag Skid
Elastic Trunk and Air Cushion

@ 0O & & &6 ¢ © © & o

An arresting system including a hook, cable and water twister component
is also available from the component library. The user can generate
additional components by writing a Fortran subroutine. Program response




to execution commands include:

0 Steady State Analysis (Single Point or Scan)
Time History Simulation (Linear or Non!inear)
Linear Analysis
Stability Matrix
Eigenvalues
Stability Margin
Bode, Nyquist, and Nichols plots

O © 0 0 © o

2. BACKGROUND

The Air Bag Skid System is a recovery concept which employs two
parallel inflatable membranes or bags along the underside of the fuselage
to absorb the aircraft vertical component of kinetic enerqy, and to
provide support during landing slideout and arrestment. The skids are
stowed in a collapsed state against the fuselage during flight, and have
hard smooth covers or doors to reduce aerodynamic drag and to protect the
skid bag material. Ouring landing approach, a control signal activates a
cold gas generator which causes the covers or doors to open and the skids
to inflate. The covers/doors may drop off or may be retained to provide
a wider upper surface for the skids to react against for additiona)
stiffness or roll stability. Each skid has a relief valve to limit peak
loads and provide damping upon landing impact. The airframe has a tai)
hook to engage a cable arresting device installed in the landing area. A
rather precise guidance/control system is required in order %0 ensure
hook engagement. An overrun barrier is installed at the ond of the
recovery area to provide for missed or failed cables. Tow away for
turnaround is accomplished by attaching wheels to hard points designed
for that purpose.

The skids can be designed as prepacked modules attached to and removed
from the fuselage by quick disconnect devices to facilitate vehicle
turnaround time. The cold gas generator can be sized to accommodate some
bag leakage from damage which may be incurred inflight (battle damage) or

during recovery.




The Air Cushion Recovery System employs an air cushion designed
specifically for landing impact and slideout. The cushion is stowed
against the fuselage, with hard covers or doors to reduce drag and
protect the cushion. The doors may be used to provide a larger cushion
basa2 or to increase rol) stiffness. The trunk is usually inflated by
diverting air from the compressor section of the thrust engine. The
forward one-third of the trunk length has nozzles or holes which serve to
provide lubricity in that area, alleviating a “"plowing in" tendency. The
trunk contact area is covered with an abrasion resistant, high friction
material to provide drag to halt the vehicle. Relief valves to reduce
impact loads may be employed. The aircraft is towed away for turnaround
by a vehicle with an air supply for both the trunk and cushion cavity.

No external arresting system i< required although one may be employed to
reduce the required field length. A final crash barrier may be installed
for safety reasons.

The Integrated Air Cushfon System is one that provides an air cushion for
both the takeoff and landing phases of the afrcraft mission. There are
two variations, the one trunk concept and the two trunk concept.

The One Trunk Concept employs a single trunk of elastic or inelastic
material, to provide both the takeoff and landing functions. Upon
rotation, the trunk retracts against the fuselage in the case of the
elastic trunk, or is retracted into tye fuselage and hard doors close
upon it to reduce drag and protect the trunk. Since a large airflow is
required for takeoff (compared to landing), a device, such as a tip
turbine fan powered by engine bleed air or an auxiliary power unit (APU),
is needed to draw in afr from the atmosphere for trunk flow. Trunk
nozzle configuration is dictated primariiy by takeoff requirements
resulting in a distribution of nozzles around the entire periphery of the
trunk. Landing requirements result in friction pads in some areas of the
trunk contact and the capability to reduce cushion pressure after impact
to enable friction pad contact. Remote taxi control is a possible design
variation {f the required thruysters are included. Parking bladders may
be included for long term static support.




The Two Trunk Concept employs a jettisonable takeoff trunk and a
prepacked landing/recovery trunk, The takeoff trunk may have parking
bladders and a nozzle pattern similar to the pattern for the one trunk
concept. The takeoff trunk is recovered after it is jettisoned and
attached to a new aircraft for a subsequent launch., The takeoff trunk
configuration and attachment is such that a clean aerodynamic surface fis
left when it is jettisoned. The stowed landing trunk is now identical to
the Air Cushion Recovery System 4pf ined garl\er. except that excess

airflow is available due to takeoff réquirements,

The Air Cushion Launch Platform is a launching system that uses i
separate air cushion equipped carriage to support the aircraft during
takeoff. Upon rotation, the platform is released from the aircraft and
is stopped by internal braking or by an external arrestment system., The
platform is recovered by either a tow vehicle or by remote control if
appropriate thrysters are provided. The platform contains its own air
supply and can be designed to carry an additional thrust enqgine to aid
the aircraft engine during takeoff. Parking bladders are incorporated to

provide platform and aircraft support while the air supply is turned off.
3. SCOPE AND GENERAL APPROACH

This program consisted of the following:

0 Familiarfzation with mission requirements and the previous ARPY
conceptual studies.

0 Preliminary confiquration and assessment of parameters for
dynamic modeling of the vehicles with the various launch and
recovery concepts.

0 A six degree-of-freedom, rigid hody airframe dynamic analvsis
for each configuration using the EASY dynamic analysis program.

0 Preliminary design to identify system performance and cost
factors.

0 Performance and cost trade study,




Figure 3, Vol. I of this report, summarizes the combinations of
configurations that were studied using the EASY dynamics program,
Considering the elastic and inelastic trunk versions of the one trunk
integrated air cushion system as separate configurations, a total of
eight configurations were evaluated. Four of these were for recovery
only, one for launch only, and three for both launch and recovery, I[n
addition, the clean configuration of both the

doeing and Rockwell RPVs were studied to determine basic aerodynamic
characteristics.

The dynamic simulation studies included:
0 Vehicle flight stability analysis with the landing system
deployed for all launch recovery system combinations. Vehicle
parameter adjustments were made as required for most stable

flight.

0 Landing simylation, encompassing approach, bag or trunk
deployment, flare, touchdown and arrestment or braking for all
landing system configurations. The study determined vehicle and
Tanding system parameter adjustments required to achieve
satisfactory performance.

b] Takeoff or launch simylation including takeoff roll, rotation,
platform or trunk release, and climbout for the integrated air
cushion configurations plus the launch platform,

0 Arrestor hook-cable dynamic analysis to define limits of hook
properties and afrcraft kinematics for proper hook engagement.

Design modifications were made for each airframe/launch/recovery system
combinatfon based on the results of the dynamic analysis. The basic
airframe designs as described in the conceptual studies for the Boeing
and the Rockwell vehicles were used for appropriate modifications to
incorporate the results of the dynamic analysis and the requirements of
the varfous launch/recovery systems, Design considerations for each of




the concepts included survivability/vulnerability aspects and ground
equipment and facilities requirements.

A performance/cost analysis was performed on each airframe/launch/
recovery system combination shown to be acceptable by dynamic analyses.
Performance/cost increments were made using the Rockwell ARPY design as
descridbed in Reference 2, Vol. ! of this report, as a baseline.

The following factors were considered in the performance/cost tradeoffs,
but only to the extent as they effect or are affected by the launch/
recovery systems:

0

D O 0 © 6 O

Complexity

Fuel requirements

Adverse weather capability

Ground equipment and facility requirements
Survivability/vylnerability levels

Reliability and maintainability

System acquisition and life cycle costs, including those related
to site preparation and upkeep.

it




SECTION II
PROGRAM L ISTINGS

The following table contains a list of the EASY ACLS programs which are
included in this section. The programs were developed and used in the
simulation studies of the various RPV launch and recovery concepts. The
table shows the purpose of each program and its file name. An
explanation of the file naming conventions fs included.

EASY ACLS Programs

File Name Type of Analysis

BDABN2 Boeing ABSS 3 DOF Landing
8DACN2 Boeing ACRS 3 DOF Landing
8DACN3 Boeing ACRS 3 DOF Landing
BOMBN2 8oeing ABSS 3 DOF Landing
BOMCN2 8oeing ACRS 3 DOF Landing
B8MDCN3 Boeing ACRS 3 DOF Landing
BOMCN4 Boeing ACRS 3 DOF Landing
8FABD20 Boefng ARPV 6 DOF Inflight
8FATD11 Boeing ARPV 6 DOF Inflight
BFATD20 Boeing ARPV 6 DOF Inflight
BFMTD20 Boeing ARPV 6 DOF Inflight
BLAASO3 Boeing ARPY A{r Supply System
BLABA1 Boeing ABSS 6 DOF Landing
BLACA2 Boeing ACRS 6 DOF Landing
BLASB1 Boeing ACRS 6 DOF Landing
BLMASO3 Boeing ARPV Air Supply System
BLMASO4 Boeing ARPV Air Supply System
BLMCA2 Boeing ACRS 6 DOF Landing
BLMSB1 Boeing ACRS 6 DOF Landing
RDABN2 Rockwell ABSS 3 DOF Landing
RDACE2 Rockwell IACS 3 DOF Landing
ROACN2 Rockwell ACRS 3 DOF Landing




T N T P T L R e

File Name Type of Analysis
ROACN3 Rockwell ACRS 3 DOF Landing
ROMBN2 Rockwell ABSS 3 DOF Landing
ROMCE?2 Rockwell IACS 3 DOF Landing
ROMCN2 Rockwell ACRS 3 DOF Landing
RFABD20 Rockwell ARPV 6 DOF Inflight
RFATOT2 Rockwell ARPY 6 DOF [nflight
RFATDLT Rockwell ARPV 6 DOF Inflight
RFATD13 Rockwell ARPV 6 DOF Inflight
RFATD20 Rockwell ARPV & DOF Inflight
RFATT] Rockwell ARPV 6 DOF Inflight
RFMTOLT Rockwell ARPY 6 DOF Inflight
RFMTD1] Rockwe!l ARPY 6 DOF Inflight
RFMTD20 Rockwel)l ARPV 6 DOF Inflight
RLAASOL Rockwell ARPY Air Supply System
RLAASOG Rockwell ARPV Afr Supply System
RLAASO? Rockwell ARPY Air Supply System
RLABAL Rockwe!ll ABSS 6 DOF Landing
RLACA2 Rockwell ACRS 6 DOF Landing
RLACE?2 Rockwell [ACS 6 DOF Landing
RLASBI Rockwell ACRS 6 DOF Landing
RLMASO3 Rockwel!l ARPY A{r Supply System
RLMASO4 Rockwell ARPY Air Supply System
RLMASO? Rockwell ARPV Air Supply System
RLMBAL Rockwell ABSS 6 DOF Landing
RLMCA2 Rockwell ACRS 6 DOF Landing
RLMCE2 Rockwell TACS 6 DOF Landing
RLMSB1 Rockwell ACRS A DOF Landing
RTACEY Rockwell 1ACS 6 DOF Landing
RTALP1 Rockwell ACLP 6 DOF Landing
RTATD? Rockwell ACTS 6 DOF Landing
RTATD Rockwell ACTS 6 DOF Landing
RTMCE] Rockwell IACS 6 DOF Landing

1
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F =
L =
T =

M
A=

Columns
TS=
TD=
SB=
CAs
3A=
CN=

BN=
80D=

LP=
CE=

Columns

File Naming Conventions

Column 1 is Vehicle Identifier

Boeing
Rockwell

Column 2 is Flight Condition Identifier

Inflight
Landing
Takeoff

f Column 3 is File Type ldentifier

Mode! Generation Input File
Analysis Program [nput File

4 and 5 a~e File Contents [dentifiers
Trim Evaluation with Trunk Stowed
Trim Evaluation with Trunk Deployed
Cushion with Suction Braking
Cushion with Arrestor System
Air Bag Skid with Arrestor System
Cushion without Arrestment or Braking
Air Supply System
Afr 8ag Skid without Arrestment or Aerodynamics
Ai{r Bag Skid Deployed
Takeoff Trunk Deployed
Launch Platform
Elastic Cushion

6 and 7 are File Version Numbers




TITLE= FILE BOABN2

PARAMETER VALUES

MAIDL=49.09,C OL=3.608,XP1OL=0,]1SNOL=3,STAOL=0D
1YYTL=790

X0 OL=-.036 +XA OL= ~1.89¢XU OL= 0eXDEOL= O
ZA CL=-3.15,2A00L= 0420 OL==¢.91,42U OL=0,20E0L=~1.472,
20 OL= =,.765,20S80L= -1.0

MO OL= .0206,MALOL= ~,.15,MADOL=0,MQ OL= -15.006,
MU OL=0,MDEOL= =1.805,MDS0L=2.991
IDIVA=3,I00GVA=0,S VA=26,)VS VA=2.1.24449ALSVA=0,
GAXTG=1,GAYTG=0,CAZTG=04X0 T6=0,Y0 TG=0,20 T16=0
Pw VA=0OpuwwlVA=0,RW1lVA=0

TABLE,A2TTB,2

0,50

0,0

TABLEJA2TTA,2

0,%

l.b' ‘.6

TABLE B2TTA,2

0,+%

0,0

TABLE C2TTA,2

0,450

0,0

TABLE,ZD2TTA,2

0,5

1.1

TABLE, ABLAB, 3

13,0931.4,0,90

TABLE, XYZAD, 12

145,2,0

130y 00

1104040

904740

704240

504240

304240

10,240

TABLE, OSMAB, 12

1001007

PAVED ST |

23'1'-7

2001'-7

20'1.-7

20"'07

20"...7

20el se?

TAELE, IALAB, lo

1¢40¢10.740

1404104740

1¢Ce10.7,0

1¢0,10.740

1400106740

140,10.7,0

1,0,10.7,40

130010740

TABLEy, RELAB, <

Ool.lol.lleO




0404 164,166

TABLEFTAFU2,4

°Il$o.'l°o.'l0°°

09v 0y 164,146

TABLEFTAFUD &

0+15.8,16.8,1000

0400 144,166

TABLE 4XY28,9

95-5"2‘03'1“.0

9554213, 14

-SOo-63.3'13.5

=-50,46.3,13.5

96.‘00"3.5

-92,0012

TABLE,GAP, 3

19243

0,0,0

TABLE,TABEJL 15,

1e34,2.0293.3895.706
0916091:0291027¢105190c0691.06891e10591cl%91.16391.18491.24591.28,1.388,10
lOO;b.Ob.l.Olo-.Ol.“.01".01.‘.0!.-.01.-.01'-.01c‘.Olv‘.Olq'.Olo-.Ol'-.Ol
28e3903:63¢3:136902:8691:91591e011=6019=e01l9p=e01l9p=e0lyp=e0l9=o0Cly~.01,
-«0l,4-.01
9.9.2.%.2.77.2.71.2.526-2.~2.2.33‘0.}.alo.l.Ol..632.-.01.-.01.-.31.
'.Ol "'ool
3eB12e5392e512e4992.469206392:912e29¢2:119109891.8991.38,1.01y-.01,-.01
TABLE,TABEJ2:15,4

led92.0203.3805.76

0910001029102 7910519100691.06891e10501cléylelb63y1alBb91.245,1.2801.386,10
1000~.00vl.01o°.01.'.Olo'-01v‘-Ol"-Olo‘.le‘oOIv"-°1v"-01o‘-olo'-OXO‘oOl
26.3.3.63.3.136.2.80.1.915.1-01.-.01.~.01.—.01.--01'-.01'--01'--Olo
‘.01".01
"oVo2-9'0'2.77'2.71'2.526.2."2'2.33‘011.316.l.Ul'-§32'—.Olo-.010-.OXv--Olv‘o01
3.6.:.53.2.‘».2.~‘h2-~6.2.~3'2.~.2.2v.¢.h.1.9&.1.89.1.36.1.01.-.01.—.01
PARAME TER VALUES

XTwL"oOleo"lLOL'.25."7&0L"-0079 g
FINMA E=0,FINMA T=0 ;
REARMUE, T, FRONTMU= .7 ,RVCRP=] .5 RVSATP=2.5,RVAREAELG &, KOUNT =]
AMASS=49.7,TSWITCH=]

AN FU2=]

AN FU3=]

PA Ab=®14.7,VU AB=6,EPLAB=]

NE AB=—-B,NSTAB=z]l NPTAB=10

BSTAB=296,WLTAB=85.5

COIAB=.06,LDAAB=.9

BSCAB=226,WLCAB=100

TAUAB=,005,AM0AB=0

OMPAB= ,02,C02AB=.2

ANRARED ,DL AB=zOsHN AB=C

ANTE U1 2,356 ANEEJL=.3540AK EJI1=0

P2 EJl=16.7,T2 EJ1=520C

wl €J1=216.42,T1 EJ1=560

AN“J2'~.356vANEEJ2'.3)6vAK EJ2=0

P2 EJ2=]4.7,T2 EJ2=520

Wl EJ2=1b.42,T1 EJ225060

C2 ™A T=300

SPOOL=0

ROLAB=0
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YAWAB=0

X AB=0,V AB=0

P AB=0,KR AB=0
ROLTL=0

YAWYL=0

V VA=0

P VA=0,R VA=0,ROLVA=D
U VAzO,VW VA=Q,wWW VA=0
INITIAL CONDITIONS
PTRAB=15.7,VTRAB=12.5
PTLAB=15.T,VILA3=12.5
Pl EJL‘ZQ.’." EJ2l2°.1
Q TL=0

PITTL=1,V TL=220.9,W TL=9.8¢6
ALTTL=4,

PRINT CONTROL=3
PRINTER PLOTS

ERROR CONTROLS
PTRAB=.01,VTRAB=.01
PTLAS= .01, VILAB=,01

Pl £§J17.01.,,1 EJ2=.01
= TL‘.O"Q 7L3.01
PITTL=a01,ALTTL=,014U TL=.01
LINS AR ANALYSIS

NQ STATES

INT CONTRCLy PTRAB=]1,VTRAB=]
STEADY STATE

X1C-x

ALL STATES

INT CONTROLWP1 EJLI=0,P1 £J2=0,PTLAB=0,VILAB=0
DISPLAYI

PITTL VS, TIME
ALTTL,VS,TIME

W TL VS, TIME

Q TL,VS,TIME
VTIOTALVS, TIME
D1ISPLAY2

AACCEL pVS, TIME
LACCEL oVS, TIME

PTRAB, VST IME
VIRAB,VS,TIME

AL VA VS,TIME

DILSPLAY3

W3 EJ1,VS,TIME
RELIEFR,VS,TIME
PTRAB,VS,W3 £J1
R11,VS,TIME
FZ20L,VS,TIME

DISPLAYs

; FX20L,VS,TIME
GAPCR,VS,TIME

GAPME ,VS,TIME
GAPFF,VS,TIME
GAPFR, VS, TIME

DISPLAYS

GAPLCG, VS, TIME
ZFORCE WSy TIME
ZFORCE VS, STROKE
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STRIKE yVS, TIME

WRELR,VS,TIME

DISPLAYS

FXTAS,VS TIME

FIZTAB,VS,TIME

XACCEL,VS, TIME

U TLeVS,TIME

T3 EJ1,VvS,TIME
TINC=_,02,TMAX=]1,PRATE=],INT M0ODE=S

TITLE=B-ARPV W/ABSS, LANDING SIMULATION WITH 3 DOF, MAX. PITCH LDG.
PLOT 1D=S.J.BAUMGARTINER, MS 41-47, 655-5260
SIMULATE




TITLE= FILE BOACNZ2

PARAMETER VALUES

Pl 10=14.7,T1 10=520,SH110=0,C0110=0
MALIOL=49.09,C O0L=3,608,XP1lOL=0,]15W0L=3,STAOL=0
IYYTL=T790

X0 OL==,056 +XA OL= =1.89,XU OL= OyXDEOL= O
ZA DL=-3.15,ZA00L= 0,2Q OL=-2.91,2U OL=0,2ZDEOL=-1.272,
10 OL= ‘o’bS'lDSOL‘ -loo

MO OL= ,0206,MALOL= =,15,MADOL=0,MQ OL= —15.606,
MU OL=0,MDEOL=® -1.805,M0S50L=2.991
IDIVA=3,100VA=0,S VA=26,VS VA=221.,2644,ALSVA=0,
GAXTG=1,GAYTG=0+sGAZTG=0,X0 TG=0,Y0 T6G=0,20 T6=0
PW VA=0,QWlVA=0,RWI1VA=0

TABLE,TPOIO,2

0,1

0,10000

TABLE yA2TTb,2

0,50

0,0

TABLE,A2TTA,2

0,5

106".6

TABLEB2TTA,2

0,50

0,0

TABLE C2TTA,2

0,5

0,0

TABLEZD2TTA,<

0,50

141

TABLE, ABLTIX, 2

13,0040.84,1

TABLE, XY.TK, 22

124.854.765,046765

123.765,1.85,0422.5

115.2542,0,0

99.7542,0,0

B4.3,2,0,0

6849 42+0,0

535020040

36.149240,0

2247424040

16023501085000-22.5

13015|.7°S.°'“67.5

TABLE, DSMTK, 17

°0230l'.2

901’!)'02

15501062

15.501'.2

ls.h"'.’

15e0491y.7

15941407

15.~.l..7

15.6491,.7

QoDOl'-?

9.23414.7

TABLE, TALTX, 22




1,.0125,13,15

19.0125,13,15

1,.0125,13,15

1,.0125,13,15%

1,0020.42,0

110,20.42,0

140920.42,0

1¢0420.42,0

1¢0,20.42,0

140,20.42,0

140420.42,0

TABLE, RELTK, &

0¢1.2+3.2+,100

040y Lob, 164

TABLEFTAFU2 .4

0915.9017.9,1000

0+0, 164,144

TABLE ,XY28,9

9505'-210301600

95.5,21.3, 14

-%0y —48.3,13.5

~50y98.3,13.5

94.4409013.5

-92'0' 12

TABLE GAP,3

1,2,3

04000

TABLE,TABEJ,13,3

2002'3036'5'76

0.l.O'loOZoI.OSX'X.Ob'l.OOBgl.l05'l-l‘0|1.163.1-lb-n 1.2‘!5"-28' lC

20e393.6393.1369191590.0092010lolylylelel

90912:9092 07792652690 2e94212e633%931816,101010lplsl,1

3eBr o530l a1 096920930200 %97e2902ell11e9891eb941.38¢1.01,1

PARAMETER VALUES

vV VA=0

P VA=0,R VA=Q,ROLVA=]

UW VA0 ,VW VA=0,WW VA=0

."“ J‘.JM"N&&J-. 35"“ EJ.O

P2 EJUslea?,T2 EJ=520

Wl EJ=21.84,T]1 EJ=935

XTROL==-.02764MAL0L=.50
MTROL==,01<7

PARAME TER VALUES

ANRTK=0,0L Toh=(0yH TK=Q

FINMA E=C,FINMA T=Q

REMMUS.T7,FRONTMU= .2 RVLRP2] 2 ¢yRVSATP=3,2 yRVAREAZ] G4y KOUNT =]

AMAS S2409.7 ,TSWITCH=]L.

AN FyU2=]

PA TK=14,7

NE T==]11]

COCTR=,9,NSTTK=] NPTTK=10

BSTTRK=295,WLTTK=85.5

CDITKI.ON’.DZVK*-Z'CDATKI.9

BSCTIK=226,WLCTX=100,TAUTK=,005

AMOTK=0,DMPTK=.02,EPLTK=] ,VU TK=¢

C2 MA T=300.

SPOJL=0

YAWTL=0




ROLTK=D

YAWIK=0
X TK=0
vV TK=0
P TK=0D
R TK=0
ROLTL=Q

INITIAL CONDITIONS
PT thlb.l'VY "K332.176
PC TK=14.7,VvC TK=15.403
Pl £J0=39.7

W TL=2].4

Q TL=0

U TL=220.

PITT =«

ALTTL =4,

PRINT CONTROL=4&
PRINTER PLOTS

ERROR CONTRULS

PT TK=.01,VT TK=,01
PC TX=,01,vC TK=,01
Pl EJ=.01

w TL=.01

Q TL=.01

PITIL=.01

ALYYL’*.O)

U TL=.01

LINEAR ANALYSIS

NO STATES

INT CONTROLy PT TK=l,VT TKel,PC TK=l,V( TK=]
STEADY STATE

X1C-X

INT CONTROL, PT TK=Q
SS PARAMETER=PT TX,IC
SS START=15,

SS STOUP=18.

SS POINTS=7

DISPLAYIL

W3 EJyVS,PT TK
WTRO,VS,PT TK
WTICTK,VS,PT TK
WREL ¢ VSoPT TK

T3 EJyVS,PT TK

ALL STATES

INT CONTROL,y Pl EJ=0
PRINT CONTROL=4
DISPLAY]

PITTL.VS, TIME
ALTTL,VS,TIME

W TLeVS,TIME
TY&S53,VS,TIME

Q TL,VS,TIME
DISPLAY2

U TLeVS,TIME
LACCEL VS, TIME
VTOTAL,VS, TIME

PT TK,VS,TIME

VT TK,VS,TIME
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DISPLAY]

PC TK VS, TIME

VO TKVS,TIME

w3 EJ.VS.TX‘E

wTRO, VS, TIME

IFORCE S, STROKE

DISPLAYS

FL20L yVS TIME

WREL ¢VS, TIME

RELIEFA,VS,TIME

PRATIONVS, TIME

R1Gy, VS TIME

DISPLAYS

W2 10,VS,TIME

STROKE oVS, TIME

GAPCL VS, TIME

GAPWL gVS , TIME

GAPFF VS, TIME

DISPLAYS

GAPFR VS, TIME

GAPCG VS, TIME

w3 EJ.VS.PT X

T3 EJeVS,TIME

WTICTK VS,PT TK
TINC=,02,TMAX=1,PRATE=]1,INT MOOE=5
TITLE=B—ARPV W/ALRSy, 3 DOF LANDING
PLOT ID=S.J.BAUMGARTNER, MS «l-«7,
SIMULATE

SIMULATION,
655-5260

MAX.

PITCH LDG.




TITLE= FILE BDACN3
PARAMETER VALUES
MALOL=49.69,C OL=3.608,XPl0L=0,1SwOL=3,STACL=0
IYYTL=T90
X0 OL=-.056 +XA OL= =1.89,XU OL= CG,XDEOQL= O
A DL=-3.15,2A00L= 0,2Q OL==2.91,2U OL=0,2DEOL=-1.272,
20 OL= -.705,20S80L= ~-1.0
MO OL= .0206,MALOL= =.15,MADOL=0,MQ OL= -15.060,
MU OL=0,MOEQ0L= ~-1.805,M050L=2.9Y1
IDIVA=3,10G0VA=06,S VA=26,VS VA=22],.2444,ALSVA=0.
GAXTG=1,6AYTG=0,06A2T6=0,X0 TG=0,Y0 TG=0,20 T6=0
PwW VA‘O-Q“‘VA‘O.RHXVA=O
TABLE A2TTB,2 3
0,450 1
0,0
TABLE ZAZTTA,2
0,5
lebylead
TABLL ,82TTA,2
0,5
0,0
TABLECLTTA,2
0s™
040
TABLE,D2TTA,2
0,50
1.1
TABLE, ABLTIK, 2
13,0,40.84,1
TABLE, XYZTK, 22
124.8540.76500467.5
123.7654+41.85,0,22.5
115.25:2¢0,40
G9.T75,040,0
Buadyglol,o
689 42,0,40
53.54290,0
3B.1924+040
22.7+¢2+0,0
19.2354185409-22.
13.159765904-67.5
TABLE, OSHTIX, 17
9-&3'1'-‘
0.23.".2
15591962
1565019062
150“!1'-7
l"o"vl!-’
:S."l'.7

‘Jl“'l'.‘,
LS4yl
9.2)0".7
Caeldolead
TABLE, LTALTK, 22
19.0125,13,15
190125913415
1¢.0125413,15
1..(’125.139‘5

prrperra.
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190420.42,0
1¢0,20.42,0
100,20.42,0
1¢10420.42,0
1,0,20.42,0
190420.42,0
1:0,20.42,0
TABLE, RELTK, «
01e992.9,100
0404 144,144
TABLEFTAFUZ2, %
0+s15.6,17.6,1000
0104144, 14
TABLE ,XY28,9
95.59~d1e301%.0
95.5,21.3,14
~% a-@8.3,13.5
‘50' 6&03"3-5
94 .990,13.5
-92,0,12
Y‘&.E':DAP'3
le2s3
0,0,0
TABLE,TABEJ,13,3
2¢02,3.38,5.7¢
O0ele0ple0291c05191e0691.06891.1050)cleplelo3glealbbyle2adyl.26,10
28.333.0393:.13651.915,1.010191,1,01,1,1,1,1
9.9'20“'2077'2-52512.“2'2.33~.loleQ l.Ol-lololv "1
3.8’2.53'20502.‘9602".3'2."2.2972.11. x.9b'1.°9.10” '1-0"1
PARAMETER VALUES
V VA=)
P VA=0,R VA= ,ROLVA=(
UW VA=, VA VA=) ,wW VA=)
ANTE U= .35 ANt EJ=2,.354,0AK EU=0
P2 tJ=14.7,T2 £J=520
Wl SU=21.84,T1 EJU=935 WCUTK=0,TLUTK=520
XTROL=-,02T75,MAL0L=.50
MTROL=-.0147
PARAME TER VALUES
A~RY(‘O|OL TK=0,4 TK=)
FINMA E=Q,FINMA T=0
REARMU=, Ty FRONTMU= .2 ,RVERP= .9 RVSATP=2 .9, RVAREA= 144 . yKOUNT =1
AMASS=49,7,TSWITCH=].
AN FU2=1
PA TX=le,7
NE Tx==]11
COGTN= .9 ,NSTTX =] NPTTK=10
BSTIK=279,WlLTIK=85.5
CO1TKR= oboCDZ"‘ozch‘tK..Q
BSCTK=226,WLCTK=]100,TAUTK=,005
AMOTK=0,UMPTK=,02,EPLTK=],VU TK=¢
C< MA 1=300.
SPOOL=0
YAWTL=0
ROLTK=0
YAWTX =0
X TXK=0
v Tx=0




P TK=0

K TK=0

ROLTL =0

INITIAL CONDITIONS

PT TK=16.lwT TK=32.174
PC TK=14.7,VL TK=15.403
Pl £J=39.7

W TL=21.4

Q TL=0

U TL=220.

PITTL=«

ALTTL=4,

PRINT CONTROL=4

PRINTER PLOTS

ERROR CUNTROLS

PT Tk=,01,VY TK=,01

PC TX=.01,vC TK=,01

Pl £J=.01
w TiL=.01
o) TL=.01

PITTL=,01

‘L'rL‘.GX

U TL=.01

LINCAR ANALYSIS

NO STATES

INT CONTROL, PT TK=],VT TK=]1,PC TK=1,VC TK=]
STEADY STATEL

XIC-X

INT CONTROL, PT TX=0
SS PARAMETER=PT TK,IC
SS START=]15.

SS S10P=18.

SS POINTS=7

DISPLAYI]

W3 EJyVSePT TX
WTRD4VSPT TK
WTICTR,VS,PT TXK

WREL V5.,PT TK

T3 EJyVSHPT TK

ALL STATES

INT CONTROL, Pl EJ=0
PRINT CONTROL =«
DISPLAY]

PITTL  VS,TIME

ALTTL yVS,TINME

W O TL,VS,TIME
TY&Q53,VS, T IME

Q TLoVSTIME
DISPLAYZ

U TLeVSeTIME
LACCEL VS, TIME
VTOTAL,VS,TIME

PT T ,VS,TIME

VT T, VS5, TIME
ODISPLAY]

PC TK VS oTIME

VO TR VST IME

W3 EJ,VS,TIME




WTRD WS, TIN

LFORCE VS STROKE

DISPLAYS

FZ20L VS, TIME

WREL VS, TIME

RELIEFA,VS,TIME

PRATIO,VvS, TIME

R10, VS TIME

DISPLAYS

STROKE VS, TIME

GAPCL VS, TIME

GAPWL ¢ VS T IME

GAPFF VS, TIME

DISPLAYS

GAPFR VS, T 1Imt

GAPCG, VS, TINE

W3 EJeVS,PT IK

T3 EJeVS,TIME

WMTCTK,aVS,PT TK
TINC=.02,TMAX=2,.5,PRATE=]1,INT MODE=S
TITLE=B-ARPYV wW/ACRS, 3 DOF LANDING SIMULATION,
MS 41-4T7y 655-5200

PLOT 10=S.J.BAUMGARTNER,
SIMULATE

MAX. PITCH LDG.




MODEL OESCRIPTION BOE ING ABSS 3 DOF LANDING, FILE BDMBN2

ADD PARAMETERS=AMASS, RVCRP,RVSATP yRVAREA yFRONTMU REARMU , KOUNT,
KENERGY  PENERGY s TENERGY oVTOUTALRELIEFRyRELIEFLoAACCEL oLACCEL,
GAPCL ¢GAPCR yGAPWHL yGAPWRyGAPFF gGAPFRyGAPCGyCNT ,TSWITCH,
ZFORCE s STROKE yWRELR WRELL o XACCEL

ADD TABLES=XY2B,2]1,GAP,9

LOCATION=50 VA INPUTS=TL

LOCATION = 80 TA

LOCATION = 60 MA E INPUTS=TA(A2=C2,02=C1l)
LOCATION = 68 MA T INPUTS=TA(DZ=C1)
LOCATION = 63 T8

FORTRAN STATEMENTS
RPD= 01745324
CALVA=COS(AL VASRPD)
SALVA=SIN(AL VASRPD)
IF (FO MA E .GT. 15.) FO MA E = 15,
IF ("D *A E .LT. -QOQ) FO "‘ E = ‘60.
IF (FO MA T .LT. 300.) FO MA T = 300.
1IF (FO MA T .GT. 970.) FO MA T = 970.
IF (TSWITCH LTa O.1) FO MA T = Q.
ELEQL = FO MA &
TH TG = FO MA T
STAOL = A2 TB
LOCATION = 51 16
LOCATION=? oL INPUTS=VA,TG
FORTRAN STATEMENTS
IF (KOUNT LEQ. 1) WRITE(6,10) (RELAB(I)o1I=4,11)y(DSHMAB(I]),1=4,27),
1 (FTAFU2(I ) e 1244 11) o (FTAFU3(I)el=4,11)
10 FORMAT(BEL3.5)
RELAB(S) =RkVCRP
RELAB(G)=RVSATP
RELAB(10)=RELAB(1]1) =R
EA
DSMAB(6)=DSMAB(9)=FRONTMY
OSMAB(1.)=05MAE(15)=0SMAB(18)=DSMAB(21)=DSMAB (24)=DSMAB(27)=RcARMY
FTAFUZ2L 3 )=]la.T+RVCRP
FTAFUZ(G6)=14.7+KVSATP
FTAFU (LU =FTAFU2(11)=RVAREA
FTAFU3I(S5 )= 14 .T+RVIRP
FTAFU3Z(b)=]l4.7T+RVSATP
FTAFUS(LU)=FTAFU3(]1]1)=RVAREA
VILAB=VTRAB
PTLAB=PTRAH
LOCATION=45 £J1 INPUTS=AB(PTR=P 43)
LOCATION=<3 £EJ2 INPUTS=AB (PTL=P 43)
LOCATION=24 A5 INPUTS=TL
INPUTS=EJLl (Wy3swTR,T,3=TTK)
INPUTS=EU2 Wy A=W Tl T43=TTL)
LOCATION = 36 Fu2 INPUTS=AB (PTR=FIN)
LOCATION=38 Ul INPUTS=AB(PTL=FIN)
FORTRAN STATEMENTS
RELIEFR = FO FUR2
RELIEFL=F]D FU3
CALL FNFLOW (PTRAB,yPA AByT3 EJ]1 yCOAABORELIEFR 1o 9FNyWRELR)
CALL FNFLOW (PTLAB,PA AU, T3 cJyCOAABSRELLIEFLyleyFNoWRELL)
FX1$3=0
FY1S3=0
F2153=0




LOCAT

TX1S3=0
TY183=0
T2153=0
FY3$3=0
TX353=0
T2383=0
ION=16 $3

INPUTS=ABIFXT=FX 2 oFYTEFY 32, FZTRFZo2, TXT=TX02,TYT=TY,2,T2T=T2,2)
INPUTS=0L( 2=3)
FORTRAN STATEMENTS

LOCAT

FORTRAN STATEMENTS
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LOCAT

FORTRAN STATEMENTS

END OF MODEL

PRINT

UD TLEFX4AS3/AMASS~(Q TLOW TL)®.01745-

1 32.2°SIN(PITTL®.01745)
WO TL=FZ4AS3/AMASS=(-Q TL®U TL)®.01745¢
1 32.2%COS(PITTL®,01745)%COS(ROLTL®.01745)

ION=10 TL INPUTS=S3(TY ,4=TY)

IFORCE=-wWD TL/32.2

STROKE=2.145-ALTTL

KENERGY=.58AMASS® (U TLSU TLeW TL®W TL)
1 *+.5¢(1YYTL®Q TLe*Q TL)

PENERGY= (PTRAB-PA AB)SVTIRAB®] &4, ¢ (PTLAB=PA AB)O®VTLAB®les.
1 + AMASS®32_ 2@ALTTL

TENERGY= KENERGYPENERGY

KOUNT=XOUNT ]

AACCEL=SQRT(QD TL*QD TL)

LACCEL= (SQRT(UD TL®UD TLeWD IL®*WD TL))/Z32.2
XACCEL=EU VASLOS(PITTL)+EW VASSIN(PITTL)
VTIOTAL=SQRT(U TL®U TiLew TL®w TL)
CNT=0.

CNT=(CNTe].

1=(NT+.001

IF (I «GTal) GAP(le2) = ALTTL®12, *wW2 TR
Ul TR=XYZb(3®]«])

V1 TR=XYZIB (3¢]1+2)

Wl TR=XYZB(3%]+3)

ROLTR=D

PITTR=PITTL

YAWTR =0
ION = 63 TR

GAP(9)=ALTTL®L2.*w2 TR
GAPCL=GAP( &)
GAPCR=GAP(S)
GAPWL=2(GAP(S)
GAPWR=GAP(T)

GAPEF =GAP(B)

GAPFR =GAPL(9)

GAPCG =ALTTL®12. ~-14.5
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MODEL DESCRIPTION BOE ING CUSHION LANDING, FILE BDMCNZ

ADD PARAMETERS=AMASS yKVYCRP,RVSATP yRVAREA ¢ FRONTMU o RE ARMU s KDUNT,
KENERGY yPENERGY s TENERGY yPRATIOWVTOTAL JRELIEFA JAACCEL yLACCEL
G‘PCL'U‘DCR.G‘P'L'GAP“R'G‘pFF'GAP;RIGAPCG'CNI.YsulTCH'“ﬂEL'“7“0'
ZFORCL » STROKE o XACCEL

ADD TABLES=XYIB,21,GAP,9

LOCATION=50 VA INPUTS=TL

LOCATION = 80 TA

LOCATION = oo MA E INPUTS=TA(A2=C2,02=C1)
LOCATION = o8 MA T INPUTS=TA(DZ=C1)
LOCATION = ¢3 T8

FORTKAN STATEMENTS
1F (FO MA E .GT. 15.) FU MA E = 15,
IF (FO MA £ LT, =40.) FO MA E = =40.
IF (FO MA T JLT. 300.) FO MA T = 300.
IF (FO MA T .GT. 970.) FO MA T = 970.
1F (TSWITCH .LT. 0.1) FO MA T = Q.
ELE0OL = FO MA £
TH TG = FO MA T
STAUL = A2 T8
LOCATION = 51 16
LOCATION=2 oL INPUTS=VA,TG
FORTRAN STATEMENTS
IF (KOUNT .EQ. 1) WRITE(6,10) (RELTK(I)pI=4411),(DSMTK(]I),1=4,436),
1 (FTAFU2(1),134,11)
10 FORMAT(8EL13.5)
RELTK(5)=RVCRP
RELTK(&)=RVSATP
RELTKI10)=RELTX(11)=RVAREA
OSMTK(oI=DSMTIK(9)=DSMTK(12) =OSMTIK({1S)=FRONTM
DSMTK(18)=0SMTK (21)=05MTK(24)=DSMTK(27)=REARMY
DSMTK(30)=05MTK (33)=0SMTX (30)=REARMU
FTAFU2(5)=14 . T¢RVLRP
FTAFUZ (O )=1a.T+RVSATP
FTAFUZ(L1O0)=FTAFU2(11)=RVAREA
P2 10 = PC TK
LOCATION=43 EJ INPUTS=TK(PT=P,3)
LOCATION=45 10
FORTRAN STATEMENTS
WIRTK=W3 £EJ & 2.
LOCATION=2« X INPUTS =TL EJ(T o3=TTR) y10(We2=WCU,T42=TCU)
LOCATION = 35 FUl INPUTS=TK(PT=FIN)
FORTRAN STATEMENTS
RELIEFA = FO FU2
CALL FNFLOW(PT TKoPA TK,T3 EJyCOATKSRELIEFAyl.oFNyWREL)
WIRD=WTATK W TCIK
PRATIO=(PC TK-PA TK)/Z(PT TK-PA TK)
FX183 = 0
FY1S3 =
FIL1S3
TX1S3
TY1S3
TZ1S3 =
FY3S3=0
TX3S3=0
T1353=0
LOCATION=Lb S3
INPUTSETK( FXTRFX g2 yFYTRFY 023 FITmF o2 TXT=UX02oFYT2TY2,T2T1=2T2,2)

L
o000
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INPUTS=0L1(2=3)
FORTRAN STATEMENTS
UD TL=FX&S3/AMASS=(Q TL®*W TL)®,01745~

1 32.2¢SIN(PITTL®.01745)
WO TL=FZ4S3/AMASS-(—Q
1 32.2% 0S(PITTL®,01745)%C0S(ROLTL®.01745)

ZFORCE = —-WD TL/32.2

STROKE = 2.%4l17 - ALTTL P
LOCATION=10 TL INPUTS=S3(TY,4=TY)
FORTRAN STATcMENTS

KENERGY=.5%AMASS® (U TL®U TLew TL®W TL)

1 e .S5e(1lYYTLSG TLeQ TL)

PENEKGY= (PT TK—PA TK)®VT TKe®léé. ¢ (PC TK=PA TK)OVC TK® 44,

1 + AMASS®32 2¢ALTTL

TENERGY= KENERGY*PENERGY

KOUNT=KOUNT+1

AACCEL=SQRT(QD TL®QD TL)

LACCEL= (SQRT(UD TL®UD TiLewWD TLO®WD TL))/32.2

VIOTAL=SQRT(U TL®U TLeW TL®W TL)

XACCEL=EU VASCOS(PITTL) + EW VASSIN(PITTIL)

(NT=0.

20 CNT=CNTe1l.

I=CNT+.001

IF (I .GTal) GAP(I¢2) = ALTTLe®12, +w2 TR

Ul TR=XYZB(3¢]+1)

V1 TR=XYZ5(3%]1+2)

Wl TR=XYZ25(3%1«3)

ROLTR=0

PITTR=PITTL

YAWTR=0Q
LOCATION = 63 TR
FORTRAN STATEMeNTS

IF (ONT «LT. 6.) GO TO 20

GAP(9)=ALTT L2 .+w2 TR

GAPCL=GAP(%)

GAPCR=GAP(5)

GAPNL=GAP(O)

GAPWR=GAP(T7)

GAPFF =GAP(8)

GAPFR =GAP(9)

GAPCG aALTTL.lZO -146.5
END OF MQODEL
PRINT
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MOOEL DESCRIPTION BOEING CUSHION LANDING, FILE BDMCN3
ADD PARAMETERS=AMASS yKVCRPRVSATP yRVAREA s FRONTMU oRE ARMU o KOUNT,
KENERGY yPENERGY y TENERGY yPRATIO oVTOTAL RELIEFAZAACCEL »LACCEL
GAPCL +GAPCR yGAPNWL yGAPHWR ¢yGAPFF GAPFR ¢ GAPCG oCNT oTSHITCHyWRELyWTRO,
LFORCE  STROKE yXACCEL
ADD TABLES=XYZB,21,GAP,9
LOCATION=56 VA INPUTS=TL
LOCATION = 80 TA
LOCATION = 66 MA E INPUTS=TA(A2=(2,02=C1)
LOCATION = 68 MA T INPUTS=TA(D2=C1)
LOCATION = 63 T8
FORTRAN STATEMENTS
IF (FO MA E .GT. 15.) FO MA E = 15.
IF (FO MA E .LT. =-40.) FO MA E = —-40.
1IF (FO MA T .LT. 300.) FO MA T = 300.
IF (FO MA T .GT. 970.) FO MA T = 970.
IF (TSWITCH .LT. O.l) FO MA T = 0.
ELEOL = FO MA E
T™H TG = FO MA T
STAOL = A2 T8
LOCATION = 51 T6
LOCATION=Z oL INPUTS=VA,TG
FORTRAN STATEMENTS
IF (KOUNT JEGe 1) WRITE(6,10) (RELTK(I)g1=4411),(DSMTK(]I), I=4436),
1 (FTAFUZ2(I)y1I=4,11)
10 FORMAT(BE13.5)
RELTK(5)=RVCRP
RELTK(&6)=RVSATP
RELTK(10)=RELTK(11)=RVAREA
DSMTK(6)=DSMTK (9)=DSMTK (12)=0SMTIK(15)=FRONT™U
DSMTK( L8 )=DSMTK (21 ) =DSMTK (<9 )=DSHTK(27)=RE ARMU
OSMTK(30)=0DSMTK (33)=0SMTK(36)=REARMU
FTAFU2(S)=1le.7¢RVCRP
FTAFU2(6)=1%.T+¢RVSATP
FTAFUR(1C)=FTAFUZ2(11)=RVAREA
LOCATION=43 tJ INPUTS=TK(PT=P,3)
FORTRAN STATEMENTS
WIRTK=+3 EJ
LOCATION=C4 = INPUTS=TL,EJ(T43=TTR)
LOCATION = 35 FU2 INPUTS=TK(PT=FIN)
FORTRAN STATEMENTS
RELIEFA = FO FUZ
CALL FNFLOWIPT TKsPA TK, T3 EJyCOATK®RELIEFA Ll oFN WREL)
WTIRU=WTATK*WTLTK
PRATIO=(PL TK=PA TK)/(PT TK-PA TK)
FX153 = 0
FY1S3 &
FZ153
TX1S3
TYlS3
T21S3 =
Fy3si=0
TX353=0
TZ3S3=0
LOCATION=16 S3
INPUTS=TK(FXT=FX o2 oFYT=FY g2oFiT=F2,2, Txltllo201Y7-IV.2. T2T=12.2)
INPUTS=0L(2=3)
FORTRAN STATEMENTS

000
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UD TL=FX4S3/AMASS~(Q TL®W TL)®.01745-

1 32.2%SIN(PITTL®,01745)
WD TL=F24S3/AMASS-(=Q TL*U TL)®,01745¢
1 32.2*%COS(PITTL®.01745)COS(ROLTL®,01745)

ZFORCE = -WD TL/32.2
STROKE = 2.4417 - ALTTL
LOCATION=10 TL INPUTS =S3(TY,4=TY)
FORTRAN STATEMENTS
KENERGY= ,58AMASSS(U TL®U TLew TL®W TL)
1 +.5¢(1YYTL®C TL®*Q TL)
PENERGY= (PT TK~PA TK)SVT TK$léé4. ¢ (PC TK-PA
1 + AMASS®32.28ALTTL
TENERGY= KENERGY®PENERGY
KOUNT=XOUNT*1
AACCEL=SQRT(QD TLeQD TL)
LACCEL= (SQRT(UD TL®UD TL+WD TL®WD TL))/32.2
VIOTAL=SQRT(U TL®U TiLew TL®w TL)
XACCEL=EU VASCOS(PITTL) « EW VASSIN(PITTL)
CNT=0.
20 CNT=(NT+1.
1=CNT+.001
IF (I <GT.l) GAP(leg) = ALTTL®*12. *wW2 TR
Ul TR=XYZB(3®]+])
V1l TR=XYZB(3®]+2)
Wl TR=XY2B(3®]+3)
ROLTR=0
PITTR=PITTL
YARTR=0
LOCATION = 63 TR
FOKTRKAN STATEMENTS
IF (CNT oLT. 6.) GO TO 20
GAP(9)=ALTTL®l2.+W2 TR
GAPLL=GAP(4)
GAPLR=GAP(5)
GAPWL=GAP( )
GAPWR=GAP(T7)
GAPFF =GAP(8)
GAPFR =GAP(9)
GAPCG =ALTTL®l2, -14.5
END OF MODEL
PRINT
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MODEL DESCRIPTION BOEING CUSHION LANDING, F
BOMCN4
ADD PARAMETERS=AMASS yRVLRP,RVSATP yRVAREA s FRONTMU oRE ARMU o KOUNT,
KENERGY yPENERGY s TENERGY yPRATIOVTOTAL RELIEFA,AACCEL LACCEL,
GAPCL I OAPCR yGAP ML y GAPH RyGAPFF y GAPFR yGAPCG CNT o TSWITCH, WREL,WTRD,
IFORCE, STROKE ¢ XACCEL
ADD TABLES=XY2B,2]1,+GAP,9

LOCATION=506 VA INPUTS=TL

LOCATION = 80 TA

LOCATION = oo MA E INPUTS=TA(A2=CZ,02=C1)
LOCATION = 68 MA T INPUTS=TA(D2=C1l)
LOCATION = 63 T8

FORTRAN STATEMENTS
IF (FQO MA E .GT. 15.) FO MA &t = 15.
IF (FO MA E LT. =40.) FO MA E = ~<0.
IF (FO MA T .LT. 300.) FO MA T = 300.
IF (FO MA T .GT. 970.) FO MA T = 970.
IF (TSWITCH JLT. Oel) FU MA T = 0.
ELEOL = FO MA E :
TH TG = FO MA T
STAOL = A2 T8
LOCATION = 51 16
LOCATION=2 oL INPUTS=VA, TG
FORTKAN STATEMENTS
IF (KOUNT oEGe 1) WRITE(S6,10) (RELTK(1)pI=4y11),(DSMTK(])41=4,36),
1 (FTAFU2(1),1=4,11)
10 FORMAT(BEL2.5)
RELTX(5) =RVCRP
RELTK (&) =RVSATP
RELTK(10)=RELTK(11)=RVAREA
DSMTK(6)=DSMTK (9)=DSMTK (12 )=0SMTK(15)=FRONTMU
OSMTK(18)=DSMTK (21 ) =0SMTK (24 )=DSMTK (27)=REARMU
DSMTK(30)=DSMTK(33)=DSHMTK(36)=REARMU
FTAFU2(5)=14.T+RVCRP
FTAFU2(6)=14.T*+RVSATP
FTAFUZ(10)=FTAFUZ(11)=RVAKEA
P2 10 = PC TX
LOCATION=43 EJd INPUTS=TK(PT=P,3)
LOCATION=45 10
FORTRAN STATEMENTS
WIRTK=wW3 EJ & 2,
IF (ALTTL oLT. 3.5) WIRTK=W3 EJ
LOCATION=24& ™~ INPUTS=TLoEJ(To3=TTR) g 10(Ws2=WCU,T,2=TCU)
LOCATION = 35 FuU2 INPUTS=TK(PT=FIN)
FOKTRAN STATEMENTS
RELIEFA = FO FUR2
CALL FNFLOW(PT TK,PA TK,T3 tJyCOATK®RELIEFA,1.oFNy,WREL)
WTIRO=WTATK*WTCTK
PRATIO=(PC TK=PA TK)/Z(PT TK-PA 1K)
FX1S3 =
FY153
FZ1S3
TX1S3
TY1S3
TZ1S3 =
FY3S$3=0
1X353=0
T2353=0
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LOCATION=16 S3
INPUTSETKIFXT=FX g2 o FYTSFY 320 FLT=F232 s TXTETX 2, TYT=TY2,T2T=T2,2)
INPUTS=0L(2=3)
FORTRAN STATEMENTS
UD TL=FX4S3/7AMASS-(Q TL®W TL)®*,01745~
1 32.2%SIN(PITTL®.01745)
WO TL=F2«S3/AMASS-(-Q TL®U TL)®, 01745
1 32,28 0S(PITTL®,. 01745)8COS(ROLTL®.01745)
IFORCE = -wWD TL/Z32.2
STROKE = Z2.%el7 - ALTTL
LOCATION=10 TL INPUTS=S3(TY 4=TY)
FORTRAN STATEMENTS
KENERGY=.58AMASS® (U TL®U TLew TL®*W TL)
1 <+.5¢(lYYTL®C TL®Q TL)
PENERGY= (PT TK~PA TK)SVYT TK®leéde ¢ (PC TK-PA TK)®V( TK® 144,
1 + AMASS®32 . 28ALTTL
TENERGY= KENERGY®PENERGY
KOUNT=K0OUNT+]
AACCEL=SQRT(QD TL®QD TL)
LACCEL= (SQRT(UD TL®UD TLeWD TL®WD TL))I/32.2
VIOTAL=SQRT(U TL®U TLew TL®* TL)
XACCEL=EU VASCOS(PITTL) + EW VASSIN(PITTL)
CNT=0.
CNT=(CNT+1.
I=CNT+.001
IF (1 «GTa.l) GAP(Ie2) = ALTTL®*l2. +W2 TR
Ul TR=XYZB(3%]+1)
V1 TR=XYZB(38]+2)
Wl TR=XYZB(3%]+3)
ROLTR=0
PITTR=PITTL
YAWTR=0
LCCATION = 63 TR
FORTRAN STATEMENTS
IF (CNT .LT. 6.) GO TO 20
GAP(9)=ALTTL®l2.+W2 TR
GAPCL=GAP( &)
GAPCR=GAP(S)
GAPWL=GAP( L)
GAPWR=GAP(7)
GAPFF =GAP(8)
GAPFR =GAP(9)
GAPLG =ALTTL®*12. =14.5
END OF MODEL
PRINT
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TITLE= FILE BFABD20O

PARAMETER VALUES

MALOL=49.69,C OL=3.608,XPlOL=0,1SWOL=3,STAOL=0
IXXSG=6T,1YYSG=T790,122S6=57041X256=2041IXYSG=0,1Y2S6=0
X0 OL==,056 4XA OL= =1.89,XU OL= 0,XDeOL= 0

ZA OL=-3.15,2A00L= 0,2Q OL==-2.91,2U OL=092DEOL=-1.272,
10 QL‘ -.7°S'ZDSOL= —1-0

MO OL= .0206,MALOL= ~,15,MADOL=0,MU OL= =-15.66,

MU OL=0,MDEQOL= ~-1.805,MD50L=2.991

B OL=6.0833,FSPDL=0,SP00L=0
FYL10L=0,F210L=0,TX10L=0,TY10L=0,TZ10L=0

Y8 DL=-1.158,YBDDL=0,YP DL=c119,YR DL=1.44,YDROL=.2137,YDADL=0
LDROL=40064,LB DL==.1662¢LBDDL=0,LP OL=-e2354,LR DL=0.49,LDADL=0.1203
NDROL==.25TyNDADL=-.0T22¢NBE DL=.0516yNBODL=0yNP DL=.258¢NR DL==1.543
LBROL=1,YBROL=1,NBRDL=1

IDIVA=3,IDGVA=6,S VA=Z26yVS VA=22]1.2444,ALSVA=0.

Cl MAl= -1.,C1 MA2=]1,C2 MA2=0

Pw VA0 ,UW1IVA=0,RWIVA=04 VW VA=0

Cl MA3=—=]1,AN FU=1

ELEVATR=1,

TABLEZFTAFU,4

0,930,50000,55000

2000 ,2000,0,0

TABLEZA2TTAZ2,2

0,50

040

TABLE,B2TTAZ,

0151 55,50

0,0,0,0

TABLE 9 L2TTAZ &

O095155,50 3
o'o.o'o

TABLE JAZ2TTA,Z2

0,50

0,0

TABLE ¢B2TTA,2

0450

0+0

TABLE L2TTA,C

qu

Oy 0

TABLE 402TTA,2

0+

1y1

INITIAL CONDITIONS

U 56=221.24,V S

v W SG=94P  SG=0,Q SG=04R S06=0,

ROLSG=04PITSG=1y YAWSO=04ALTSG=2000eX S6=931eY S6=0

PRINT CONTROL=4

O.C. DATA

YOP = 040904001+ 04281 e24909949,0,0

UOF = 0,0, 300,0

W = 0036y 019 ellodo03delrelbylyloere

RU = .01..01..020.01

PARAMETER VALUES

LTROL==,079, YTROLE= =, 196 ¢yNTROL ==, 2014 XTROL==,0156 MALOL=.25
MTROL==.0079
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PRINTER PLOTS

LINEAR ANALYSIS
DESIGN C.C.

LINE AR ANALYSIS

INT CONTROL, ALTSG=0,X
STEADY STATE

X1C-X

INT CONTROL,ALTSG=1
O.C. DATA
YOoP=C(9,110,0
STEADY STATE
INT CONTROL,
O.Ce DATA
YOP=C(951)9,¢
SS PARAMETER=PITSG,IC

SS START=2

SS STOP=6

SS POINTS=9

OISPLAYL

03 0CeVS,HPITSG

U SGeVS,PITSG

L] SGeVS,PITSE

FO MALl,VS,PIT.G

FO MA2,VS,PITSG

DISPLAY2

VT VAVS,,PITSG

AL VA,VS,PITSG

ELEOL,VS,PITSG

FX20L VS 4P ITSG

FZ20LVSPITSG

STEADY STaATE

ALL STATES

PLCT I0 = S.J.BAUMGARTNER, MS &l =47
TITLE=8-ARPV wW/ACRS DcPLOYED,
PRATE=?

D1SPLAYL

FO MA E,VS,TIME

FO MA R,VS,TIiME

FO MA A,VS,TIME

03 0C,vS,T1IME

R2&e VS, T1IME

DISPLAY2

] SGeVS T IME

V SGeVS,TIME

L] SGeVS,TIME

FO MALl,VS, TiM:

VT VAVS,TIME

DISPLAY]

AL VA,VS,TIME

ROLSG VS, TIME

PIISGeVS,T1IME

YAWSGoVS 9T IME

ALTSG,VS,TIME

DISPLAYS

P SG.VSTIME

Q SGeVS,TIME

R SGeVS T IME

BE VA VS,TIME

56=0

ALTSG=0,PITSG=0

LANUING APPRUACH ANALYSIS
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DISPLAYS

X SGeVS»TIME
Y SGeVS,TIME
YO SGeVS,.TIME
FO FUWVS,TIME
FO MA3,VS, TIME
TIN=.1
THMAX=20.

i
H
H




TITLE= FILE BFATULL

PARAMITER VALUES

MAIOL=e9.0%,( OL=3.608,XPlOL=0,1SWIL=3,STAOL=0

IXXSG=0T ol YYSO=T90,1225G=5T70,1X256=2041XYSG=0,1Y256=0

X0 3JL==.050 +XA OL= =1.89¢XU OL= 0.X0EJL= O

ZA OL==-5.15,ZA00L= 0,2Q OL=~2.91¢2U OL=0,20E0L==1,272,

10 OL= '.7@5.IDSDL' ‘l.O

MO OL= .0200¢MALOL=E =.15,MAD0L=0 JMQ OLE =15.606,

MU OL=04MOEDOL= =1.805,M050L=2.991

8 0OL=b6.0832,FS5P0L=0,S5P00L=0D

FYIOL=0,FZ10.=C TX10L=0,TY10L=0,T210L=0

Yb OL==1.156+sYBO0L=0,YP OL=.119y YK OL=leeé,YORDL=a2137,YDADL=0

LORKIL=,0044L8 OL==.10062,LBOOL=0yLP DL==0235,LR DL=0.49,L0ADL=0.1203

NORDL==.25T7 NOADL==.0722sN8 DL=.0516,NB00L=04NP DL=.258,NR DL==-1.543

LBROL=1,YB8ROL=1,NBROL=]

IOIVA=3,100VA=06,S VA=20,VS VA=2.1l.2444,ALSVA=],

Cl MAL= =1ayC1 MAZ=1,02 MA2=0

P VA=, ,dWlVA=0,KWilVA=0D

Cl MA3=-1,AN Fu=l

TABLE JFTAFU,&

0,930,50000,55000

2000,2000,0,0

TABLE JA2TT A2,

0,50

0,0

TABLEWB2TTAZ

0¢515.5,50

Cy0vy-10.61,-10.061

TABLEZC2TTAZ,s

0+1515.5,50

040010.61,10.01

TABLE yA2TTA,2

0,50

Ce0

TABLEZB2TTA, 2

0,50

0,0

TABLE C2TTA,2

0,50

040

TABLEZOZTTA,2

0450

1.1

INITIAL CONDITIONS

v S6=2221.26,V S6=0,W SG=9,P S6G=0y& SG=0,R S6=0,

ROLSG=0,PITSG=1, YAWSG=0,ALTSG=2000e¢X S$SG=931,Y S5S6=0

PRINT CONTROL=3

O.Ce DATA

YOP = OOOOOQOOl'°|22102~'0'9'9'000

UOP = 0,0,300,0

4 T o00369e019c11920092ve04,0e06y1a59294,04

RU = obl;-Ol.-OZooOl

PARAMETER VALUES

LYNDLH-.O'IGG.Y?RDL‘-.JJZ.NTRDLl-..)bno'X'ROL'-.02769NALDL=.35
MTROL==-,0147

LINEAR ANALYSIS

DESIGN O.C.

LINEAR ANALYSIS




INT CONTROL
STEADY STATE
X1C-X

ALL STATES
PRINTER PLOTS, PLOT ON

PLOT 10 = S.J.BAUMGARTNER, MS 4147
TITLE=B-ARPYV w/ACRS DEPLOYED, LANDING
PRATE=?

DISPLAY]L

FO MA E,VvS,TIME

E0 MA RyvS,TImg

FO MA A,VS,TINE

03 0C,VvS,TIME

R24y VS TIME

ALTSG=0, X $SG=0

$6=0,Y

ODISPLAY2
U SGeVS,TIME
V SGeVS,TIMLE

W SG,VS,TIME
FO MALl,VS, TIME
VT VA,VS,TIME
OISPLAYS

AL VA,VS,TIME
ROLSGoVS o T IME
PITSGoVS,TIME
YAWSG VS, TIME
ALTSGeVS,TIME
DISPLAYS

P SG.VS,,TIME
Q SGeVS,TIME
R SGevS,TIME
BE VAVS,TIME
ODISPLAYS

X SGeVS o TIME
Y SGeVS o TIME
YO SGWVS,TINME
FO FUVS,TIME
FC MA3,VS,TIME
TINC=,.1
TNAXBZOo
SIMULATE

APPROACH W1TH SHARP EDGED GUST

=5

P ——
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TITLE= FILE BFATD20

PARAMETER VALUES

MAIDL=49.69,C OL=3.608,XP1OL=0,1SwOL=3,STAOL=0

IXXSG=6T,1YYSG=790,1225G=5T70,1X2SG=20,1XYSG=0,1Y2S6=0

X0 OL==.,056 XA OL= -1.89,XU OL= 0O,XDEOL= O

ZA OL==3,.15,2A00L= 0,2Q OL==C.9]1 42U OL=0,20EOQL=-1.2T72,

20 OL= '-.705|ZDSOL= -1.0 f

MO OL= .0Z206¢MALOL=E =o15,MADOL=0¢MQ OL= -15.606,

MU OL=0,MDEOL= -1.805,MDSOL=2.991

8 OL=8.0833,FSPDL=0,SPO0L=0 |

FYLOL=0,FZ10L=0,TX10L=0,TY10L=0,T210L=0 |

Y8 OL==1.158,YB00L=0,YP DL=0l19sYR OL=]evee YDROL=.2137,YDADL=D

LORDL=.00%yLB DL==,1662,L8D00L=0,LP DL==.235,LR DL=0.49,L0A0L=0.1203

NDRODL=-.25TyNDOADL=-,0T722,N8 DL=.0516,N8DDL =0 NP

= o258 yNK DL==]1.543

LBROL=1,YBROL=]1,NBROL=]

ID1IVA=3,]J00VA=z0,S VAS26,VS VAE22].2444,ALSVA=0.

Cl MAl= —=1.,C]1 MA2=],C2 MA2=)

Pw VA=0,JNWIlVA=0,RWIVA=D,VW VA=) {

Cl MA3==1,AN FU=]

ELEVATR=]1.,

TABLLE oFTAFUy S

0+930,50000,55000

2000,2000,04+0

TABLEAZTTAZ2,2

0.50 1

0,0 1

TABLE yB2TTA2,4

095055450

0400040

TABLEL2TTA2 ¢~

095:5.5,50

Ce0,0,0

TABLE yA2TTA,2

0,450

0,0

TABLE ,B2TTA,2

0+50

0,0

TABLEWC2TTA, L

0+¢5%0

040

TABLE,DZ2TTA,2

0,450

1ol

INITIAL CONDITIONS

U S6=2221.24,V S06=20,W SG6=9,P SG6=0,u S6=0,R S6=0,

ROLSG=0,PITSG=1,YAWSOG=04ALTSG=20004X SG6=931,Y SG=0

PRINT CONTROL=«

O.C. DATA

YOP = 0,000,460, l'0'221-25'0'9090090

uoeP = 0.00300'0

Q = .0030..31..11.2.00202..00p1o1.6.6

RU = +20144014.02,4.01

PARAME TER VALUES

LTROL==.07@8, YTROL==,332 ¢ NTROL==, 364, XTROL==a0L2T76MALOL=.50
MTROL==.0147

PRINTER PLOTS
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LINEAR ANALYSIS

DESIGN 0.C.

LINEAR ANALYSIS

TABLE B2TTA2,2

0,50

204920

INT CONTROLy ALTSG=0,X SG=0
STEADY STATE

XI1C-X

INT CONTROL,ALTSG=]

0.C. DATA

YOP=(C(9,1)0,0

STEADY STATE

INT CONTROL, ALTSG=0,PITSG=0
0.C. DATA

YOP=(C(9:1)9,9

TITLE=B-ARPY W/ACRS DEPLOYEDy LANUING APPRUACH TRIM
SS PARAMETER=PITSG,IC

SS START=2

$S STOP=S

SS POINTS=13

DISPLAYI

03 0C,VS,PITSG

U SGyVS,PITSO

W SGeVS,,PITSG

FO MALl,VS,PITSG

FO MA2,VS,PITSG

DISPLAYZ

VT VAVS,PITSG

AL VA,,VS,PITSG
ELEQOL s VSSPITSG

FR20L 4VS,PITSG

FL20L VS,PITSG

STEADY STATE

ALL STATES

PLOT 1D = S.JBAUMGARTINER, MS 4]1-47

ANALYSIS W/CROSSMIND

TITMLE=B-ARPY W/ACRS DEPLOYED, LANDING APPROACH ANALYSIS

PRATE=Z
DISPLAYL

FO MA E,VS,TIME
FO MA R,VS,TIME
FO MA A,VS,TIME
03 0C,VS,TIME
R24,VS,TIME
DISPLAYZ

U SGeVS,TIME

V SGeVSeTIME

W SG.VS,TIME
FO MALl,vS, TIMt
VT VAVS,TIME
DISPLAY)

AL VA,VS,TIME
ROLSGoVS T IME
PITSG,VS o TIME
YAWSGoVS T IME
ALTSG,VS,TIME
DISPLAYS

P SGeVS,TINE

!
i
]
i




Q SGeVS,TIMc
R SGeVS,TIME
BE VA VS, TIME
DISPLAYS

X SG.VS,TIME
Y SGeVSTIME
YD SGeVS,TIME
FO FUSVS,TIME
FO MA3,VS, TIME
TINC=.1
TMAX=20.




MODEL DESCRIPTION B-ARPV, LANDING APPROACH TRIM ANALYSIS, BFMTD20
ADD PARAMETERSy ELEVATRyUN VN NN RR,PP,YY VN2
FORTRAN STATEMENTS

C

C COMPONENT TA2 IS USED TO DEFINE WIND CONDITIONS DURING
C LANDING APPROACH

C

LOCATION = 16 TA2
FORTRAN STATEMENTS
UW=A2 TA2
V=82 TA2
wWww=C2 TA2
RR=R0OLSG
PP=P ITSG
YY=YAWSG
VH2=UWS( SINLRR)SSIN(PP ) ®COS(YY)-COS(RRI®SIN(YY))
1 ¢ VWS (SIN(RR)®SIN(PP)SSINI(YY)+COS(RR)®COSIYY))
2 ¢ WWS(SIN(RR)SCOS(PPI))

VW VAzVW2
LOCATION=406 VA INPUTS=SGe TAZ(A2=UN,(2=WN)
LOCATION=28 MAL INPUTS=SG(PIT=FIN)yVA(AL=C2)
FORTRAN STATEMENTS
C
C THE FOLLOWING FOUR LINES HAVE BEEN MODIFIED
C

FINMAZ = SQRT(U SG®U SGeW SGOW SGISSIN(FO MAL1®3.14159/180.)
RPD=.017453¢24
CALVA = COS(AL VASRPD)
SALVA = SIN(AL VAS®RPD)
LOCATION=b4 MA2
FORTRAN STATEMENTS

COMPONENT FU DEFINES THE DESIRED LANDING APPROACH
GLIDE PATH AND COMPONENT MA3 CALCULATES THE ALTITUDE
ERROR OF THt AIRPLANE DURING THE FINAL LANDING APPROACH.

aNaNaRaNal

LOCATION = 59 U INPUT S=SG(X=FIN)

LOCATION = o7 MA3 INPUTS=SGLALT=C2) FU(FO=FIN)

LOCATION=T2 aC

O«C. INPUTS = P SGeQ SGeR SGoROLSGePITSGoYARSGeVT VA,V SGy M SGy
FO MA2,Y SGeFD MA)

OeCe OUTPUTS = FINMA A FINMA E,FXL1OLyFINMA R

FORTRAN STATEMENTS

C

C COMPONENTS MA E, MA A, AND MA R (OMBINE O.C. QUTPUT

C COMMANDS TO THE CONTROL SURFACES WITH GROUND PILOT COMMANDS.
C TABLE D2TTA IS USED AS A SWITCH TO SHUT OFF THE OPTIMAL

c CONTROLLER.

C

LOCATION = 113 TA

LOCATION = 143 MA E INPUTS=TA(A2=(2,02=C1l)

LOCATION = 145 MA A INPUTS=TA(B2=C2,02=C1)

LOCATION = 147 MA R INPUTS=TA(C2=C2,02=C1)
FORTRAN STATEMENTS

IF (FC MA & .G6T. 15.) FO MA E=15.

1IF (FO MA E .LT. =40.) FO MA £ = =40.

IF (ELEVATR .GT. 1) ELEOL = FO MA E

IF (03 0OC «LT. 300.) 03 OC = 300.
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IF (03 OC .GT. 970.) 03 OC = 970.
03 OC = 300.
LOCATION=2 oL INPUTS=VA
FORTRAN STATEMENTS
IF (FO MA R ,GT. 15.) FO MA R = 15,
1F (FO MA R ,tT. =15.) FO MA R = ~-15.
AILDL = FO MA A
RUDDL = FO MA R
LOCATION=24 oL INPUTS=VA,OL
LOCATION=10 SG INPUTS=DL,0L
END OF MODEL
PRINT




TITLE=BOEING LANDING WITH SUCTION BRAKING, FILE BLAASO3
TABLE,TPO10,2

Oyl

0,20 f'
TABLE,TABEJL 47,45
1912.24512.93,13.61,18%"
1.0141.055,1.06+1.07,1.08,1.085,1.15
lelolelslyl,l 9
19010027'906005.3-10 l.“7ll.2
20.10.39'9.73'6.51 '6. 18I20850 103
21910.519.8306¢995e17¢4.15,1.4
22.10.6.9.9.7.5.3.~.3-1.5
TABLETABEJ2:7+5
1912.24,12.93,13.61,15
1.01,1.055,1.0691.07,1.08,1.085,1.15
lolv l'l' 1' lll
1910.27+¢996.0593.191e47p1.2
20'10-3999.73.6051 P%e 18'2.85' 1.3
Zl.l0.5.9.83oo.9.5.17'6.15;1.‘0
2? 'xo.b'9.9'7'5030“¢31105
TABLE,ABLTK,2

1350440.84,1

TABLE ¢ XYZTK,22
106.85¢.76540,67.5

los. 765' 10 85'0'22-5
98.75.2'0'0

86.2592¢0,0

73.592,40,40

60.542+0,0

47.592,0,0

34.54,2,0,0

21.542,0,0

1‘0.235'l-85'09-22.5

13-‘5'-765 '0'-0705

TABLE ,OSMTK,17

9‘8'1..7

9-8' 1007

12-5|l'-7

12.5'1'07

13"'.7

134147

13,14.7

13,14.7

‘3 |l'.7

9.23'1!.7

qoB'l'o?

TABLE,IALTK,22

190111,17.42,6
14.0111,17.42,6

10.00072p17.62 '6
13.00872,17.4246

1¢0,20.42,0

1,0,20.42,0

190020.42,0

l '°. 20.6290

lo°p20.62'0

1,0,20.42,0

100,20.42,0

gt o L

e



TABLE JRELTK,&
Ool.02.2.7-100
Qo0 lée,las
PARAMETER VALUES
P2 DV3I=1a.T7

Pl 10=200,T1 1020060,SH110=0,C0110=0
AK2FS=3,D2 FS=1l.1¢

AX3IFS$S=3,03 FS=1.63
DHYFS=2,AHTFS=.10«4, TAMFS=520

HO FS=1,VOLFS=.00364,FC FS=1l

AK DU2=2,AL DU2=1.25,0 DUZ=1.063
TAMDUZ=520,H0C DUZ=1,FC DU2=1
OPEDV1=60,AL DV1=.167

D DV1=l.o03,TAMDV]I=520

HO Ovl=1,FC DV1=1,VALDV1=1

AK DU3=2,AL DU3=1.068,D0 Dul=l.le
TAMOU3=520,M0 DU3=1,FC DU3=]
QPEDVI=604AL DV2=.167

O DOV2=1.16,TAMDV2=520

HO OVvZ=1,FC Dv2=1, VALDVZ=]
‘~'EJl.ol"‘9'A~EEJl‘.17"AK EJI‘-Z
ANTEJ2=,0743,ANEEJ2=.08081AK EJ2=.2
P2 EJ1=14.7,T2 EJ1=520

T2 EJ2=520

VU TK=60,PA TK=14,. TyNE TK=-]]
COGTK=e9yNSTTK=]1 ,NPTTK=10
BSTTK=286,WLTTK=85.5
COITK=,6,C02TK=,2,COATK=,9
8SCTK=220,WLLTK=100
TAUTK=,005,AMOTK=0
OMPTK=,02,EPCTK=1
ROLTK=0,PITTK=0,YAWTK=0

X TK=0,ALTTK=1]1D

J T(-O.V TXK=0,wW TK=0

P TK=0,4 TK=0,R TK=0
OPEDV3=60yAL DV3=,5,D0 0ViI=%
TAMOV3=520,40 DV3=1,FC DV3=]l,VALDV3=]
INITIAL CONDITIONS

Pl F$=199.9

Pl DVZ=199.5

Pl DU3=199

Pl OV1=199.5

Pl DU2=199

b Pl EJ1=198

Pl £42=198

PT YKIIS.BZ'VY YK-“ob

PC TK=14.7,V(C TK=98.

P1 Dv3i=1s

ERROR CONTROLS

Pl FS=.01

Pl DV2=,01

Pl DU3=,01

P1 Dvl=,01

Pl DU2=.0l

: Pl EJ1=.C1

; P1 EJ2=.01

PT TX=,01

VY TKk=,.01
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PC TK=,01

vC TK=,01

P1 DVv3=,01

PRINT CONTROL=3

LINE AR ANALYSIS

STEADY STATE

X1¢-Xx

LINEAR ANALYSIS

PARAMETER VALUES OPEDV2=45
STEADY STATE

PARAMETER VALUES,OPEDV2=30
STEADY STATE

44




TITLE= FILE BLABAL

PARAMETER VALUES

MAL1DL=49.69,C OL=3.608,XP1lOL=0,]1SWOL=3,STAOL=0
IXXSG=6T7 ol YYSG=T90,1225G=5T0,1X2S6=20,1IXYS6=0,1Y256=0
X0 DOL=-.056 XA OL= -1.89,XU OL= O,XDEOL= O

ZA OL=-3.15,2A00L= 0,2Q 0OL=-2.91,2U OL=0,2ZDEOL=~1.272,
20 OL= =-.765,2DS0L= -1.0

MO OL=® «0Z06yMALOL= —ol5,MADOL=0,MQ OL= -15.00,
MU OL=0,MDEOL= -1.805,MDS0L=2.991

B ODOL=8.0833,FSPOL=0,SPO0OL=0

YE DL==1.158,YBDDL=0,YP DL=.119,YR DL=1.44,YDRDL=,2137,YDADL=0D
LDROL=.004,LB DL=-,1662,LBDOL=0yLP DL==.235,LK DL=0 .49,LDADL=0.1203
NDRDL==.257TyNOADL==.0722, N8 DL=.0506yNBDDOL=0yNP DL=.258yNK DL=-1,543
LBRDOL=1,YBROL=1yNBRODL=1

I101VA=3,10GVA=04S VA=26,VS VAR221.2444,ALSVA=(0.
Cl MALl= =1.yC1 MA2=]1,02 MA2=0
GAXTG=14GAYTG=0,GAZTG=0,X0 TG6=0,Y0 TG=0,20 T6=0
PW VA=0,QW1lVA=0,RWIVA=0

Cl MA3=-],AN FU=]

TABLEA2TTB,2

0,50

0,0

TABLEFTAFU, 4

0,930, 50000, 55000

2000 ,2000,0,0

TABLEoA2TTA2,2

0+5

0,0

TABLE yB2TTA2,4

09515.5,50

0¢0,0,0

TABLE yC2TTAZye

095155450

0404040

TABLE O2TTA2,2

0,5

0,0

TABLEsA2TTA,2

0,5

‘ob' lob

TABLE yB2TTA,2

0,50

0,0

TABLE 4C2TTA,2

0.+.%

0,0

TABLE,DZ2TTA,«

0,5

1v1

TABLEy, ABLAB, 3

lJoO.31.~.0.90

TABLEy XYZAB, 12

145,2,0

130,240

1104240

904240

704240

509240
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304240

10,240

i TABLE, DSMAB, 12

i 10elve?

20ylye?

20.1'.7

204197

:0'1'.7

20.1!.7

204l9e?

200l0-7

TABLE, IALAB, 16

1+,0,10.7,0

140,10.7,0

140,10.7,0

1:0:,10.7.:0

1,0,10.7,0

1,0,10.7,0

1,0,10.7,0

1,0,10.7,0

TABLE, RELAB, 4

O09e541.5,100

040y 144,144

TABLE yFTAFUZ2,~

Oel542+16.2+1000

049001é49,144

TABLEZFTAFU3,

0+15.2,16.2,1000

O.o.l‘.‘..l%

TABLE oXYZB,9

S .54-21.3414.0

955921301~

-50g—~08.3'!3.5

~50,«8.3,13.5

G4 9001305

-92,0412

TABLE sGAP, 3

12,3

040,0

TABLELET AS,5

09e0590elyealbyel

00226466,50443,85272,126210

TABLE ,TABEJL, 15,3

le3e1ce0cy3.38
0+1.091002+1.02791.05191¢0611.06891.1059101491e16311e1843)0c4591elBy1a36b6,10
l00'~.06'l.01v°.01".01"o01"ool'*-Ol'-.Ol".OX".Ql".Ol'--01'-.011--01
28.3'3.63.3.l36'2.86'1-91So1.01o-.01'—.01g“-Ol.—.Ol'-.Ol.-.Ol'--Ulc‘.Ol'-.OI
9.9.2.9".&.77.2.7‘02052602-52'203“'10016010010-4032".01".olo‘oal'-.O‘Q“ool
TABLE, TABEJZ2+ 15,3

ledeslal2y3.38
O90la091e020100279¢100519100691406L91e10591el49lel63ylelbesleld5elelby1.386,10
lOO.-..Ob'loOlv--Ol.-.Ol".01.-.01g-.Olo‘.Olv‘.Ol"-01.“.01.‘.01;".31,'.01

E CB 3930639301309 2e5091e91511e019=001y=e0l9p=e0l9p=e0l9p=e0lp=eO0ly=eUly=e01ly=e01
GOQOZUQ‘.OZ-71'(.71'ZoSlb'Zo“Z'lll“'lnblb.l.ol’o‘jZ".Ol'-ool'--ol'—.olo’ool
PARAMETER VALUES

LTROL=~o079yYTRKOL==a 196y NTROL=~02 b1

XTRIL==,0150 MALUOL=.25,MTROL==.00T9

PARAMETER VALULES
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BSCAS=220,WLCAS=100,8BSHAS=318,WLHAS=8Y
L AS=29,YS AS=100,YM AS=10
HC AS=.5,8C AS=1.3E7,ONCAS=,.283
Ao AS‘.;‘.X CS:\S;ZSDOQONYAS‘.O3
THKAS= .15, WOTAS=5,TPOAS=200
KO AS=12.63,10KA5=30000,0MPAS=.0001,V0 AS=¢21
FINMA A=U,FINMA £=20¢FINMA T=0,FINMA R=0
REARMU= 7, FRONTMU= .7, RVCRP=,.5 RVSATP=1.5,RVAREA= 144 . yKOUNT =1
AMASS=49.7,TSwITCH=].
AN FU2=1
AN FU3=]
PA AB=14.7,VU AB=¢,EPCAB=1]
NE AB=8,NSTAB=1,NPTAB=10
BSTAB=296,WLTAB=85 .5
CD1AB=.6,0LDAAB=,.9
] BSCAB=220,WLLAB=100
TAUAB= .U05 yAMUAB=0
E DMPAB=.02,CD2AB=.2
ANRAB=0,0L AB=0,4 AB=0
! Wl EJL=9,T1 EJ1=560
P2 SJ1=14.7,TC EJ1=520
ANTEJ1l=2.354,ANEEJ]1=.354,AK EJ1=0
Wl EJ2=9,T1 £JZ=560
P2 EJ2=14.T,T2 EJ2=520
ANTEJZ2=.354,ANEEJ2=.354,AK EJ2=0
INITIAL CONDITIONS
Pl EJ1=19.7,P1 EJ2=19.7
GIlRAS=0,062RA5=0,G1LAS=0,G2LAS=0
PTRAB=15.1,vTRAB=12.5
PTLAB=15.1,VTLAB=12.5
U SG6=2220.49V SG=.6T74¢W S6=19.1
P SG=0,3 SG=04R S6=0
ROLSG=24P1TS6=2.56,YAWSG=0
X SG=-99,Y SG=0,ALTSG=3.4
ERRUR CONTROLS
Pl £EJ1=.01,P1 £EJ2=.01
GLlRAS=.01,62RAS=.01yG1lLAS=.01,G2LAS=.01
PTRAB‘.O" VYRAB‘.OI
PTLAB=.01,VTLAB=,01
U S62.01,V SG=.01,w SG=.01
P S6=.01,90 5G=.014R SG=.01
ROLSG=.01,PITSG=.01,YANSG=.01
X S6=2.01,Y SG=.01,ALTSG=.01
: LINEAR ANALYSIS
i NO STATES
INT CONTROLWPTRAB=]1,VTIRAB=1,PTLAB=1,VTLAB=1]
STEADY STATE
X1C=-X
ALL STATES
INT CONTROL, P11 EJ1=0,P1 EJ2=0
PRINT CONTROL=3
PRINTER PLOTS
DISPLAYI
ROLSGoVS T IME
PITSGyVS,TIME
YAWSGo VS, T IME
X SGeVSTIME
Y SGsVSeX SG




DISPLAY2
ALTSG,VvS T IME

U SGeVS,YIME

V SGeVS,TIME

W SGeVvS,T1ue

P SGeVS  TINME
DISPLAY]

S SGyVS,TIME

R SGeVS e T1IME
VTOTAL VS, TIME
AACCEL ¢yVS,TIME
LACTEL oV Sy TIME
OD1SFLAYS

3 PTRAB,VS ,TIME

b VIRAS VS, TIME

: PTLAB,VS,T IME
VTLAB,VS,TINME
RELIEFR,VS,TIME
OISPLAYS
RELIEFL,VS,TIME
R22. VS, T1IME
GAPCL oVS o T IME
SAPCK,VS ,TIME
GAPmL ¢ VS TIME
DISPLAYS
CAPWR yVS , T IME
GAPFF VS, TIME
GAPER VS T INME

i GAPCGoVS o TIME
w3 EJL,VS, TIME
TINC=.02,TMaAX=3,PRATE=],INT MU0t =5
TITLE=B-ArP VY w/ABSSy LANUING W/ FULL AERU.y o UUF, ANU ARRESTMENT
PLEOT 10=S5.J.8AUMGARTNER, MS 41-47, 655-5260
SIMULATE
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TITLE= FILE BLACAZ

PARAMETER VALUES

MALOL=69.69,C OL=3.608,XPLlOL=0,1SWOL=3,STAOL=0
IXXSG=67,1YYSG=T90,122SG=570,1IX2S6=20,IXYSG=0,1Y2SG=0
X0 OL==.0506 +XA OL= -1.89,RU OL= O0,XDECL= O

ZA OL==3.15,2A00L= 0,2Q OL=-2.91,2U OL=0,20E0L=~-1.272,
20 OL® =.765,2080L= -1.0

MO OL= .0200¢MALOL= =.15)MADOL=0,MQ OL= -15.00,
MU JL=0,MUEQL® =1.805,M050L=2.991

B OL=6.0833,FSPOL=0,S5P00L=D

YE OL=~1.158,Y800L=0,YP DL=.119yYR DL=1.44,YDROL=,2137,YDADL=D
LORDOL=.004,LB DL=-.1062¢eLBDOL=0,LP OL®=,235,LR DL=0.49,LDADL=0.1203
NORIL==225T,NOADL=2=.0T722¢NB DL=c0U516yNBODL=0¢NP DL=.258sNR DL==-1.543
LBRDL=1,YBRDL=1,NBRDL =]

101VA=3,100VAF0,5 VA=26,VS \Mlle.Zb“.ALSVA&O.
Cl MAls —=1,.,01 MA2=]1,02 MA2=0
GAXTG=1,CAYTG=0,6A2T6=0,X0 T6=0,Y0 T6=0,20 T6=0
P VA0, QW 1VA=0,RW1IVA=0

Cl MA3=~]1,AN FU=1

Pl 10=16.7,71 10=520,51110=0,C0110=0
TABLE,TPOIO,2

0,1

0,10000

TABLE A, TT8,2

0450

040

TABLE +FTAFU,&

0+4930,50000,55000

2000,2000,0,0

TABLEZA2TTAZ, !

2,450

0+0

TAGBLE 4B2TTAZ, »

0¢5¢5.5,50

TABLE ¢C2TT AL &

015955450

0404040

TABLE s0U2TTA2,2

0,450

0,0

TABLEGJAZTTA,2

0+%5

l.bsles

TABLE JB82TTA,2

0,5

0,0

TABLEC2TTA,2

0450

0,0

TABLE,D2TTA,2

045

11

TABLEy ABLTKR, 2

1340940.b%,1

TABLE, XYZTK, Z¢Z

12‘.85'.705'006705

123.7¢501.65,0022.5
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115.25,2,0,0
99.75,240,4,0
84.3,2,0,0
08.90200'0
53.542.0,0
38.142+0,0
22e74240,0
14.235,1.85,0,-22.5
130150076500|"6705
TABLE, DSMTK, 17
9.2'3'10.2
9.23,1,.2
155019l
156591902
x5.6!l007
15.’“'1'.7
15.‘0'10.7
15491407
15651907
Gel3slee?
9.23'1'.7

TABLE, TALTK, 22
1¢00125,13,15
1,.0125,13,15
lee0125,13,15
19.0125,13,18%
1,0,20.42,0
100,20.42,0
190,20.42,40
100y20.42,0

!'0' ZO.‘OZUO
100920042, C

1904 20ee2,0
TABLE, RELTK, <
Ovlele3.2,100
0e0s164,164
TABLE JFTARUZ2, 4
0v15:9,17.9,1000
Qe04164,154
TABLE yXY28,9
95.5-‘21.3.1".0
95 .54<1a30 14
-‘)0.-48.3» 13.5
~50y48.3,13.5

Q4 06'0'13-5
~92,0412

TABLE +GAP, 3
1¢2,3

0,0,0
TABLE s TABE Uy 13,42
2-02'3.38

OI,' 1-02.1.05191-00.1.065'1. lOSp lol“ololﬁ)' lo lbb.l.¢65'l.2b'10
28.303.0393.13001.91591eC101020d0ldolelelyl

D e91 9830 eTT92:526902a%209ce33%9]1eblOole0lolololylyl
TABLE o T AS5,5

0..050.1..15..2

D9l ®66,50043,85272,128210

PARAME TER VALUES




W S—

ANTE U= 354 ,ANEEU=,.354 0AK EJ=0

P2 EJslea.T,T12 £EJ=520,nW] £EJ=2]1.b4,T1) EJ=560

LYRDL==~oCT748,,YTROL=~,.332,NTRDL == 384, XTROL=-.,0270sMALOL=,.50
MTROL=-.0147

PARAME TER VALUES

ANRTK=0,00L TK=Q,H TK=Q

BSCAS=2269WlLCAS=)00yBSHAS=3]18,WLHAS=39

LH AS=29,YS AS=100,YM AS=10

HC AS=.5,EC AS=]1.3ET,ONCAS=,.283

AC AS=_.2,ICSAS=2500,ONTAS=,.03

THKAS= 15,WDTAS=5,TPOAS=200

RO A5=12.83,10RAS=30000,0MPAS=3.385,V0 AS=221

FINMA A=Q,FINMA £20,F INMA T=0,FINMA R=(

REARMUZ, ToFRONTMU= .2 RVCRPE]l 2 ¢RVSATP=3,. 2 yRVAREA=]G G . yKOUNT=]

A"ASS"’Q.?'YS'ITCN‘X‘

AN FU2=1

PA TX=]le.7,Nt TK=]l1

COGCTKR=,.9 NSTTK=1,NPTTK=10

BSTTXK=284.5,WLTTK=85.5

CO1TK=,.6,002TX=,2,(DATK=.9

BSCTK=226,WLLTK=100,TAUTK=,005

AMOTK=0,DMPTK=,02,EPCTK=]1,VU TK=60

INITIAL CONDITIONS

G1lRAS=0,G2RAS=0,G1LAS=0,G2LAS=0

PY TK=15.82,VT TK=3]1.6

PC Tr=14.7,VC TK=15,

U Sb‘ZZO.QvV 56-007" 55‘19.1

P SG=0,4Q0 SG=0yR SG=0

ROLSG=2,PITSG=2.56,YAUS6=0

X SG22,Y SO=0,ALTSG=3.4

PRINT CONTROL =4

ERROR CONTROLS

PT TK= . 0lyVT TK=,01

PC TK=,01,¥( TK=,01

U S6=.01,v S6=.01l,w 56=.01

P S6=.01,0 S6=.01eR 5SG6=.01

ROLSG=.01,PITSG=.01,YAWSG=,.01

X S6=.01,Y SG=.01,ALTSG=.01

LINEAR ANALYSIS

NO STATES

INT CONTRUL, PT TK=1,VT TKe]l,PL TK=]l,VC TK=]

STEADY STaTk

X1C-X

ALL STATES

INT CONTROL, Pl EJ=0

PRINT CONTROL=3

PRINTER PLOTS

DISPLAY]

ROLSG VS, T IME

PIlTISG,VS,TIME

YAWSGoVS, T IME

X SGeVSTINME

Y SGevSeX SG

DISPLAY2

ALTSG VS T IMe

U SG.vS,T1IME

V SGeVS,TIME

W SG.VS.TIME 51
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L

P SGaVS,TIME
DISPLAYS

N SGLVS,TIMtE
R SGeVS,TIME
VYOTAL VS, TIME
W3 EJeVE T IME
LACCEL.VS, TIME
DISPLAYS

PT TK,VS,TIME
VT TRK,VS,T1IME
PL TX VS ,TINMNE
TF(RCE WS STROKE
RELIEFA,VS,TIuE
D1SPLAYS
PRATIO WS, TIME
R20, VS, TIME
GAPCL VS, T Mt
GAPCRGVS o TIME
GAPWL 4 VS, TIME
D1SPLAYS
GAPWR , VS ,T IME
GAPFF VS, T1IME
CAPFR GVS, T IME
CAPCG VS, T IME
w2 [0aVS,TIME

TINC=4Q2TMAX=3,PRATE=1, INT MODE=S

TITLE=B-ARPY W/ALRS, LANUING %/ FULL AtRO.,s & DOF, AND ARRESTMENT
PLOT 10=S.J.3AUMGARTNER, MS &41-<7, 655-5260

SIMULATE
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S Y — Db 5 el i e

TITLE= FILE BLASBIL

PARAMETER VALUES

MALIOL=49.69,C OL=3.608,XPlOL=0,15w0L=3,STAOL=0
IXXSO=6T,1YYSG=TI0,122SG=5T0 o IX2S6220,IXYSG=0,1Y256=0
X0 OL==,0506 XA OL= =1.89.XU OL= O.XDEOQOL= 0

ZA OL=-3.15,2ZA00L= 0,2Q OL=-2.91o2U OL=0,ZDEOL=-1.2T72,
20 OL= -.765,2050L= -1.0

N0 OL- .OZW.HALOL' ‘.15.NADOLIO.HQ QL' "‘50“'
MU OL=0,MUEOL® -1.805,MD50L=2.991

B DL=b6.0833,FSPOL=0,SPOOL=D

YB DL==1.158,YBDDL=04YP OL=c119yYR DL=1.44,YODRDL=.2137, YOADL=0
LORDL=,064,L8 DL=-.1662,LB00L=0,LP DL=-,235,LR DL=0,.49,LDADL=0,1203
NORDL=-o25TyNOADL==c0T22yNB DL=.0516¢NBODL=0¢NP DL= .2584NR DL=-1.543
LBROL=],YBRDL=1,NBROL=]

IDIVAS3,1DGVA=6,S VAR26,VS VAR22),2444,ALSVA=Q.
Cl MAl= —-1.,C1 MA2=1,C2 MA2=0
GAXTG=1,GAYTG=0,GA2TG=0,X0 TG=0,Y0 16=0,20 T16=0
Puw VA=0,QWlVA=0,RWIVA=0

C1l MA3=—]1,AN FU=]

TABLE ¢A2TTB,¢

0,5%

0,0

TABLEFTAFU,&

0,930,450000,55000

2000 ,2000,0,0

TABLEJA2TTA2,2

0,50

0,0C

TABLEB2TTAZy»

015155950

0+0+0,0

TABLE zC2TTA2,4

Os505.5,50

0y0,0,0

TABLE D2TTAZV2

0,50

0,0

TABLEJAZ2TTA,2

0.5

0,0

TABLEZBZ2TTA,2

0,50

0.0

TABLE(2TTA,2

0,50

0.0

TABLE D2TTA,2

0,50

11

TABLE, ABLTX, 2

13,0440.84,1

TABLE, XYZTK, 22

106.65,765,04675

L105.76541.68540922.5

98475420040

B6.2592:040

T73.54240,0

60.5.2.(‘..0 53
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4£7.59240,0

34.54240,0

215429040

14.235,1.85,0,-22.5

13015..705'00-6705

TABLE, DSMTK, 17

9.23'1'.2

9231142

12591002

12591902

13,1,.7

13,1907

134197

13,6147

13'1007

9e239l0e7

9-23!10-7

TABLE, TALTK, 22

14.0111,10.42,20

19.0111,10.42,20

13.00872410.42,20

19.00872,10.42,20

140020.42,0

100'20.62'0

1,0,20.42,0

140020.42,0

lv0|200~2’0

1¢0120.42,0

1v00120.42,0

TABLE, RELTK, &

O09le6242.7,100

O0:s001646,16~

TABLEJFTAF U2 o~

Opl6e32917.4,1000

Q400 144, 1les

TABLE ¢XYZB 9

95.59-21.3414.0

FE59213, 1%

~50s—e8.3,13.5

~50998.3,13.5

G4 .490,13.5

-92,0,12

TABLE yGAP, S

lydoe3

04040

PARAMETER VALUES

LTROL==, 0768, YTRDOL=-,.332 yNTROL== 384y XTRULE=,0276MALUL=.50
MTROL==,0147

PARAMETER VALUES

ANRTK=0,0L TK=04mH TX=0

FINMA A=Q,FINMA E=J,FINMA T=0,FINMA R=(0

REARMU=,7,FRONTMU=Z .2 RVLRP=]l .02+ RYSATP=2, ToRVAREA=] 4. ¢KUUNT =]

AMASS=49,.7,TSWITCH=0.

AN FUg=]

PA TK=]14,7MCUTK=20,TCUTK=520

WTRTK=120.9 TTRTK=520,NE TK=]]

COGTR = 9 NSTTK =] ,NPTTK=]0

BSYYK‘Z?G."“LT’K'GS.’
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COL1TK=,.6,LD2TK=,.2,CDATK=,9
BSCTK=226,WLCTK=100,TAUTK=,005
AMOTK=0,DMPTK=,02,EPCTK=]1,VU TK=60
IXXSG=0T,1YYSG=T90,12256=570
IX256=20,1XYSo=0,1Y256G=0
INITIAL CONDITIONS

PT TK=15.82,VT TK=31.6

PC TK=16.7,VC TK=9,.,87

U SG6=229.16,V SG=43.42/W SG=«c.3
P 56=3.5%,Q SG=.8,R SG=0
ROLSG=6.90.PI756'8.67.YAHSG‘2.96
‘ SG‘.’.S'V SG‘O."BvlLYSG‘).Q
PRINT (ONTROL =4

ERROR CONTROLS

PT TK=,01,VT TK=,01

PC TK=,01,V(C TK=.01

U S$6=.01,V S6=.01,wW $S6=,01
P SG=.01,Q SG=.014R SG6=.01
ROLSG=.01,PITSG=01,YANSG=.01
X S62.01,Y SG=.014ALTSG=.01
LINEAR ANALYSIS

NO STATES

INT CONTROL, PT TX=],VT TK=1,PL TK=]l,V(C TK=]
LINEAR ANALYSIS

STEADY STATE

XIC-X

ALL STATES

LINCAR ANALYSIS

PRINT CONTROL=3

PRINTER PLOTS

DISPLAYI

ROLSG VS, TIME

PITSG.VS,TIME

YAWSG o VS o T IME

X SGyVS,TIME

Y SG,yS,TIME

DISPLAY2

ALTSG,VS,TIME

U SGyVS,TIME

v SGyVS,TIME

W SGyVS,TIME

P SG,VS,TIME

DISPLAY]

Q SGIVS,TIME

R SGyVvS,TIME

VTOTAL,VS, TIME

AACCEL,VS, TIME

LACCEL VS, TIME

DISPLAYS

PYT TK,VS,TIME

VT TK,VS,TIME

PC TKyVS,TIME

VO TR ,VS,TIME

RELIEFA,VS,TIME

DISPLAYS

PRATIO,VS, TIME

R20, VS, TIME

A T INE
GAPCL,,VS, 55




GAPLR,VS,TIME

GAPWL VS, TIME

DISPLAYS

GAPWR VS o TIME

GAPFF vS,TIME

GAPFRoVS,TIME

GAPCG VS ,T11IME

TENERGY, VS, TIME

TIN =e02oTMAX=3, PRATE=],INT MODE=S
TITLE=B-ARPY W/ACRS, LANDING W/ FULL AEROey &6 DUFy AND ARRESTMENT
PLOT I1D0=S.J.3AUMGARTNER, MS «l=«7, 655-5200
SIMULATE
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MODEL DESCRIPTION BOEING LANDING WITH SUCTION BRAKING, FILE BLMASO3

LOCATION=12,10
LOCATION=32,FS, INPUTS=I0
LOCATION=34,0V2, INPUTS=FS(2=1)
LOCATION=36,0U3, INPUTS=DV2
LOCATION=52,0V1, INPUTS=FS(3=1)
LOCATION=54,0U2, INPUTS=DV1
FORTRAN STATEMENTS

P3 EJ1=PT TK
LOCATION=56,EJ1, INPUTS=DU2(2=])
LOCATION=40,EJ2, INPUTS=DU3(2=1) ¢ TK(PC=P,42)
FORTRAN STATEMENTS

WCUTK=W2 DU3 W3 EJ2

TCUTK=T2 EJ2
LOCATION=00sTKyINPUTS=EJ]L (W, 3=WTK,T3=TTR)
LOCATION=20,0V3, INPUTS=EJ2(3=])
END OF MODEL
PRINT
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MODEL DESCRIPTION BOE ING LANDING wW=0 SUCTION BRAKING, FILE BLMASO4
LOCATION=12,10
LOCATION=52,DV 1, INPUTS=]0
LOCATION=54,DU2,INPUTS=DV ]
FORTRAN STATEMENTS
P3 EJ1=PT TK
LOCATION=56,EJ1, INPUTS=0UZ(2=1)
LOCATION=00,TK¢INPUTS=EJL (Wy3=WTR,T43=TTR)
END OF MOOEL
PRINT
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MOODEL OESCRIPTION BIEING CUSHION LANDING, FILE BLMCAZ
ADD PARAMETERS=AMASS yRVCRP,RVSATP RVAREA , FKONTMU o RE ARMU ¢ KOUNT,
KENERGY yPENERGY ¢ TENERGY yPRATIGoVYIOTAL RELIEFAJAALCEL oLACCEL,
GAPCL GAPCR ¢GAPWL ¢ GAPHR 4GAPFF 4 GAPFR yGAPCG INT JTSWITCH,2ZFORCE ,STROKE
ADD TABLES=XY2b,2]1 ,6AP,9
ADDU PARAM:z 'tRS‘U'y VW Wy RR .PP.YY'WZ.VNZ w2
FORTRAN STATEMENTS
C
C COMPONENT TAZ IS USED TO DEFINE WIND CONDITIONS DURING
C LANDING APPROACH
=
LOCATION = &5 TA2
FORTRAN STATEMENTS
U=A2 TA2
Vw=2 TA2
wu=(C2 TAZ2
RR=R0OLSG
PP=P ITSG
YY=YAWSG
Ul =UWe (COS(PP)ISCOS(YY))evue(COS(PP)IESIN(YY) )—uWWeSIN(PP)
Ve =Uwe (SIN(RR)®SIN(PP )eL0OS(YY)I-COS(RR)I®SIN(YY))
1 ¢ VWO (SIN(RR)SSINI(PP)®SIN(YY)+COS(RR)®COS(YY))
2 « wWWO(SIN(RR)SCOS(PP))
W2 =UW® (COS(RR)SSIN(PP)SCOSIYY)«SIN(RR)®SIN(YY))
1 ¢ VWO (COS(RR)®SIN(PP)SSIN(YY)-SIN(RR)®COS(YY))
2 ¢ wWWeCOS(RR)®COS(PP)
Ud VARUN/
Ve VAEVW.
We VA=WNW2
LOCATION=48 VA INPUTSESG
LOCATION=28 Mal INPUTS=SGIPIT=FIN) e VA(AL=C2)
FORTRAN STATEMENTS
FINMA2 = SQRT(U SGee2ev  SG®e2ewW  SGO82)0SINTFU MAL®3,.14159/7180.)
RPD=,017453
CALVA=COS(AL VASRPD)
SALVA=SIN(AL VASRPD)
LOCATION=SS MA2
FORTRAN STATEMENTS

C

C COMPONENT FU DEFINES THE DESIRED LANDING APPROACH

C GLIDE PATH AND COMPONENT MA3 CALCULATES THE ALTITUDE

C ERROR OF THE AIRPLANE DURING THE FINAL LANDING APPROACH.
C

LOCATION = 59 FU INPUTS=SG(X=FIN)

LOCATION = &7 MA3 INPUTS=SG(ALT=C2) s FU(FO=FIN)

FORTRAN STATEMENTS

C

C COMPONENTS MA Ey MA Ay MA Ty AND MA R COMBINE O.C. OUTPUT
C COMMANDS TO THE CONTROL SURFACES WITH GROUND P1LOY

C COMMANDS . TABLE D2TTA IS USED AS A SHMITCH YO SHUT OFF

C THE OPTIMAL CONTROLLER.

C

LOCATION = 102 TA

LOCATION = 122 M E INPUTS=TA(A2=C2,D2=C1)

LOCATION = 124 MA A INPUTS=TA(B2=C2,D2=C1])

LOCATION = 120 MA K INPUTS=TA(C2=C2,02=C])

LOCATION = 128 MA T INPUTS=TA2(02=C2)4TA(D2=C1)

LOCATION = 53 T8
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FORTRAN STATEMENTS
IF (FO MA E .GT. 15.) FO MA E = 15.

IF (FO MA E .LT. =0.) FO MA E = -40.
IF (FO MA T .LT. 300.) FO MA T = 300.
IF (FO MA T .GT. 970.) FC MA T = 970.

IF (TSWITCH .LT. O.1) FO MA T = (C,
ELEJL = FO MA ¢t
TH TG = FO MA T
STAOL = A2 T8
LOCATION = 51 16
LOCATION=2 oL INPUTS=VR,TG
FORTRAN STATEMENTS
IF (FO MA R .GT. 15.) FO MA R = 15,
IF (FO MA R «LTe =-15.) FO MA R = -15.
AILDL=F0 MA A
RUDODL = FO MA R
LOCATION=3 & oL INPUTS=VA,L,OL, TG
FORTRAN STATEMENTS
IF (KOUNT .EQe 1) WRITE(6,10) (RELTK (1) ol=dell) g (USMTK(]I),l=4,450),
1 (FTAFUZ(T)eI=4,11)
10 FORMAT(BEL13.5)
RELTK(S5)=RVCRP
RELTX(6)=RVSATP
RELTK(10)=RELTK(11)=RVAREA
OSMTK(6)=0SMTK(9)=DSHTK (12)=DSMTIK(15)=FRONTMU
DSMTK(1B8)=DSMTX(21)=DSMTK (24)=DSMTK(27)=REARMU
OSMTK(30)=05MTK(35) =OSMTK(36)=REARMU
FTAFU2(S5)=14 . T+RVIRP
FTAFUZ(O)=1la . T+RKVSATP
FTAFUZ2(10)=FTAFUZ(11)=KRVYARLA
LOCATION=1063 EJ INPUTS=TIK (PT=P, 3)
LOCATION=1T7w 10
FORTRAN STATCMENTS
WIRTK=w3 EJ®2,
LOCATION=14&2 < INPUTS=SOEJ (T o3=TTR) 2y I0tW =ML UT92=TCU)
LOCATION = 166 FU2 INPUTS=TK(PT=FIN)
FORTRAN STATEMENTS
RELIEFA = FO FUZ
PRATIO=(PL TK=PA TKIZ(PT TK=A TK)
LOCATION=130 AS INPUTS=5G
LOCATION=16 S3
INPUTS=TKIFXT=FX g2 0 FYT=FY 020 FLT=F Lol TXT=TX g2, TYT=TY2,T2T=2T2,2)
INPUTS=DL(2=3),0L(2=3)
INPUTS=ASIFX=FX e Lo FYZFY gl oF2=F 2y JoTR=TXolo TY=TY,1,T2=T2,1)
FORTRAN STATEMENTS
UD SG=FX4S3/AMASS-(QU SG*W  SG-R  SGeV  SG)I*.01745-
1 32.2¢SINIPITSG®.01745)
VO SG=FY&SI/AMASS~(R SG®U SG-P SG®W  SG)*. 01745+
1 32.2¢_0S(PITSG*.01745)*SIN(ROLSG®*.01745)
WD SG=FZ4S3/7AMASS-(P SG®V SG-Q S68U SG)®.01745¢
1 32.2¢C0S(PITSG®.01745)%COS(ROLSG®*.01745)
IFORCE=-WD SG/32.2
STROKE=2 o492 ~-ALTSG
LOCATION=10 SG INPUTS=S3(TXg4=2TX, TY,4=TY,T2
T2)
FORTRAN STATEMENTS
KENERGY=.50AMASSS(U SGsU  SGev  SGev  SG+ew  SGe*w  SG)
+.5¢(IXXSGCeP SGe®P  SGelYYSG*G SG®Q SGeIZZSG*R SG®R SG

1
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20

LOCAT

2 ¢ 1XISG*P SG®R SG)

PENERGY= (PT TK—PA TX)®VT TK®l44. ¢ (PC TK=PA TK)SVC TK®l44,
1 * AMASS®32,2¢ALTSG

TENERGY= KENERGY+PENERGY

KOUNT=KOUNT«1

AACCEL=SQRT(PD SG®PD SG+QD SG*QD SGeRD SGSRD SG)

LACCEL= (SQRT(UD SGSUD SG+VD SG*VD SG+*WD SG*WD SG))/32.2
VIOTAL=SQRT(U SG*U SG+V SG*V SGewWw SGeW SG)

CNT=0,

CNT=CNTel.

1=CNT+.001

IF (1 GT.l) GAP(Ie2) = ALTSG®l2. +M2 TR

Ul TR=XYZB(3%]l+])

V1l TR=XYZB(3¢]+2)

W]l TR=XYZB(3%]«3)

ROLTR=ROLSG

PITTR=PITSG

YAWTR=YANSG
ION = 110 TR

FORTRAN STATEMENTS

IF (CNT LY. 6.) GO YO 20
GAP(9)=ALTSG*l2.¢w2 TR
GAPCL=GAP( &)

GAPCK=GAP(5)

GAPWL=GAP(O)

GAPWR=GAP(7)

GAPFF =GAP(8)

GAPER =GAP(9)

GAPCG =ALTSG®)2., —=14k.5

ENDO OF MQODEL

PRINT
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MODsL DESCRIPTION BOE ING CUSHION LANDING, FILE BLMSBI

ADU FARAME TERS=AMASS yRVCRPyRVSATP JRVAREA 9 FRUNTMU oREAKMU yKOUNT,
KENERGY PENERGY s TENERGY 4PRATIU,VTIOTALWRELIEFAJAACCEL 4 LACCEL,
GAPCLyGAPCR yGAP WL ¢ GAPWR :GAPFF y GAPFRyGAPLG CNT »TSWITCH

ADD TABLES=XYIB,21,0AP,%

ADD PARAMETERS=Ud o VW s iW g RR9PP oYY U2y VL o WML

FORTRAN STATEMENTS

C
C COMPONENT TAZ2 1S USED TU DEFINE WIND CONDIVIONS DURING
C LANDING APPROACH
C
LOCATION = o5 TAZ
FORTRAN STATEMENTS
Uw=A2 TA2
veW=g2 TAZ2
We=C2 TAQ
RR=ROLSG
PP=PITSG
YY=YAWSG
Ung =Une (LOS(PPISZOSIYY)) oW (L US(PPISSINIYY) )—wueSIN(PF)
VHZ SUWS (SIN(KRK)SSIN(PP)ISLUSIYY)-CUS(KR)SSIN(YY))
1 + VWS (SINI(RRISSIN(PP)ISSLIN(YY)+COS(RR)I®SCOS(YY))
2 + WH®(SINI(RR)SCOS(PPI))
W2 =UW® (COS(RR)ISSIN(PP)IOLOSIYY)«SIN(RRK)®SINCYY))
1 ¢ VWO (LOS(RRK)ESINIPPISSINIYY)I=SIN(RR)®LOS(YY)!
2 o WASLOS(RR)SCOS(PP)
UW VASUWZ
Ve VA=VWZ
W VA=WA2
LOCATION=%06 VA INPUTS=50
LOCATION=28 MAl INPUTS=SGIPIT=FIN) y¥A(AL=C )

FURTKAN STATEMENTS

FINMALZ = VT VASSINIFY MAL%5.0%159/180.)
LOCATION=G- MAQ
FOURTRKAN STATeMENTS

C COMPONENT FU SEFINES THE OESIRKED LANDING APPROALH

C GLIDE PATH AND (COMPONENT ™MA3Y CALCULATES THE ALTITUDE

C ERRJKR UF THE AITRPLANL DURING THE FINAL LANDING APPROACH.
C

LOCATICN = 59 Fu INPUTS=SG(X=FIN)

LOCATION = o1 MA 2 INPUTS=SG(ALT=C2) yFU(FO=FIN)

FORKTRAN STATEMENTS

C COMPONENTS MA E, MA A, MA T, ANU MA R COMBINE U.Ce. OuTPUT
C COMMANDS TO THE CONTROL SURFALES WilTH GROUND PILOT

C COMMANDS ., TABLE D2TTA IS USED AS A SWITOH T0 SHUT OFF

C THE OPTIMAL CONTROLLER.

C

LOCATION = 102 TA

LOCATION = 122 MA E INPUTS=TA(A2=L2,02=01)

LOCATION = 124 ML A INPUTS=TA(Bc=2902501)

LCCATION = 120 MA R INPUTS=TA(C2=C2,02=C1)

LOCATION = 128 Ma T INPUTS=TA2(02=2C2),TALD2=C 1)

LOCATION = 53 T8

FORTRAN STATEMENTS
IF (FO MA E .,GTe 154) FO MA E = 15,
IF (FQ MA £ JLTe =404) FO MA & = =40,
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IF (FO MA T LT, 300.) FO WA T = 300.
IF (FO MA T GT, 970.) FU MA T = 970.
IE (TSWITCH LT. Q1) FO MA T = Q,
ELEDOL = FJ MA E
TH TG = FO MA T
STAOL = A2 T8
LOCATION = 51 TG
LOCATION=2 oL INPUTS=VA, TG
FORTRAN STATEMENTS
IF (FC MA R .GT. 15.) FO MA R = ]5.
IF (FO MA R LT, -15.) FO MA R = -15,
AILDL=F0 MA A
RUDDL = FO Ma K
LOCATION=34 oL INPUTS=VAL,0L, TG
FORTRAN STATEMENTS
IF (KOUNT .EQ. 1) WRITE(6¢10) (RELTK(I)ol=dyll ) (OSMIK(LI)y1l=b,308),
1 (FTAFU(1),1=24,11)
10 FORMAT(BEL23.S)
RELTK(S)=RVCRP
RELTK(&)=RVSATP
RELTK{10)=RELTK(11)=KVAREA
DSMTIK(o )1 =DSMIK(9)=DSMTK (12)=0SMIK(15)=FRKONTMY
OSMTIK(18)=DSMTK(2]1)=DSMTK(24)=DSMTK(27)=REARMU
DSMTX(30)=DSMTX(33)=0SMTK(36)=REARMU
FTAFU(S )=l4. T¢RVCRP
FTAFU(b)=1l4a. T¢RVSATP
FTAFU(L1O0)=FTAFU(]11l) =RVAREA
LOCATION=142 = INPUT S=S5G
E LOCATION = lo6 FU2 INPUTS=TK(PT=FIN)
FORTRAN STATEMENTS
RELIEFA = FO FU2
PRATIO=(PL TR-PA TR)I/Z(PT TK=PA TIK)

FX1S3 = 0
FY1S3 = O
FZ1S3 = O
TX183 = 0
Tv1s3 = 0O
TZ1S3 = 0

LOCATION=16 $3
INPUTS=TK( FXTSFX.Z.FYY-FV .Z.FlTl'l'lozoletfl.Z.!
TY$2,T27=T72,2)
INPUTS=DL(2=3) ,0L(2=3)
FOURTRAN STATEMENTS
UD SGCeFXQS3/AMASS-(G SGeW  SG-R  SG®V  SG)®,. 01745~
1 32.2¢SIN(PITSG®.01745)
VD SG=FY&S3/AMASS~(R SG*U  SG-P SGeW  SG)®.01745¢
1 32,20 05(PITSGP.01745)SINIRCLSG®.01745)
WO SG=FZ4S3/AMASS~(P SGeY SG-Q SGeU SG)*,.01745¢
1 32.2%C0S(PITSGO.01745)*COS(ROLSG®.01745)
LOCATION=]10 SG INPUTS =S TX ,6=TX, TY, 6=TY, T2, 4=T2)
FORTRAN STATEMENTS
KENERGY=,50AMASS®(U SG®U  SGev  SGeV  SGew SOG*W  SG)
1 *.58(1XXSGeP S56*P S6+IYYSGey S6*Q SGeI12ZS6*R  SG®R  S6
2 ¢ IXISG*P SGeR SGI
PENERGY= (PT TK=PA TK)®VT TK®leé. ¢ (PC TK-PA TKISV( TK®lsé,
1 * AMASS®32,20ALTSG
TENERGY= KENERGY*PENERGY
KOUNT=KOUNT+ ]




<0

T ——

AACCEL=SQRT(PD SGePD 5G+QD SGeQD SG*RD SG*RD SG)
LACCEL= (SQRT(UD SG®UD SG+vD SGevD SGewD SGeWD SG))/32.2
VIOTAL=SQRT(U SGeU SGev  SGeV  SGew  SGOW  SG)
CNT=0.

CNT=(NT» 1.

1=(NT+.001

IF (1 GT.1) GAP(1¢2) = ALTSG®12. +w2 TR

Ul TR=XYZB(3%]e])

VI TR=XYZB(3e1+2)

Wl TR=XYZB(3e]le3)

ROLTR=ROLSG

PITTR=PITSO

YAWNTK=YAWS O

LOCATION = 110 TR
FORTRAN STATEMENTS

END OF MODEL

PRINT

IF (CNT .LT. 6.) GO TO 20
GAP(9)=ALTSGel2.em2 TR
GAPCL=GAP(&)

GAPLR=GAP(S)

GAPWL=GAP( o)

GAPWR=GAP(T)

GAPFF =(AP(B)

GAPFR =2GAP(9)

GAPLG =ALTSGel2. =-14.5




TIVLE= FILE RDABN2

PARAMETER VALUES

UNW VA=0, VW VA=0,MW VA=0,KENERGY=0,PENERGY=0, TENEKGY =0
MAMOL=129.4,C OL=0.46,XP10OL=D,]1Sw0L=3,ST<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>