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air cushion launch platform . Performance/cost trade study factors in-
vestigated were complexity , fuel requirements, adverse weather capability ,
ground equipment and facility requirements, surv ivabi lity/vu lnerab Ility ,
reliabi lity and mainta inabi lity , and system acquisition and life cycle
costs. Results of the study indicated tha t an air cushion system is a
feasible means of recovery of an RPV such as the Boeing and Rockwell ARPV
conce pts. An air bag skid with an arrestor system is a feasible approach
when min1n~im field length is a major design factor . Integrated air
cushion systems for launch and recovery are greatly affected by engine
zharacteristlcs . In each case , the launch and recovery systems are
shown to be an integral part of the total veh icle design and strongly
influences the airframe design . :
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SUt44ARY

The purpose of this voltaeie Is to provide list ings of the EASY ACLS

programs that were developed and used in the simulation studies of the

various RPV l aunch arid recovery concepts.
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SECTION I
P4TR ODIJCT I ON

Current concepts of warfare call for remotel y pi loted vehicles (RPV) to
perform certain hi gh risk mission s that have , in the past , been performed
by pilot ed aircraft. The capabil i ties of these vehicles in conventional
war are have been demonstrated in Southeast A sia and the M,dd~e East. As
a result of this demonstrated capability and of conceptual studies tPsa
have been done, ground based RPV systems are being considered as part ~f

an overall defense capab ility. The role of the RPV includes weapons
delivery, reconna i ssan ce, and electronic countermeasures.

Studies of RPVs in these mu lt im ission roles by The Boeing Con~ any and
Rockw€ll Internat i onal under contracts sponsored by the USAF Aeronautical
Systems Division RPV SPO (References I and 2, Vol . I of this report )
deve 1 oped potential confi gurat i ons for an advanced RPV system t-ARP ’/ ” . In

this program, man y system configuration s were investigated 1, terms of
missi on requirements and life cycle cost. Because of the nsultimiss 1 on
re4ulrement , subjective weight factors g i v en to various performance
factors, and the degree to which site preparation , logistics , and
vulne rability were considered , widel y differing systems were presented by
the t~~ contractors.

Boeing studies conducted under the ARPV contract (F33615-75-C-0516’
resulted fri the proposal to use an air bag skid recovery system in

conjue~tion with a ground based arrestor cable device (Reference l~ .
Simi larl y, studies conducted by Rockwell on a RPV for the same
multimission role (Contract F33615-75-C-0518) evolved a conventional
tricycle type l anding system , also used in conjunction with a ground
based arrestor cable inst al lati on for recovery. These systems are shown
irs F igures 1 and 2, Vol . I of this report.

Meanwhil e , the technology 0f air cushion vehicles has been adv anc i ng at a

h igh rate In the past ten years and has been studied as a l aunch and
recovery concept for RPV s as well as for pi loted aircraft. Prototype air

cushi om systems have been built and tested for the Australian target
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drone , the i’ n- i i- .-~~~ , and •~~~r ~~ ~C- ’~ ‘~ iv ’~~lin1  ~uf ’ a lo , i -i~~i - ~~ s~ze
‘~~.‘° , ~OO pound ~ r s ~ ift~ i ~rit )  turboprop t ran s~~ort .

r~ ‘ aunch and rPcovs~r-v syStemS ~~~~~ ~n the AR~”~ stiJ’es were based

on Hmited trade Stud ies m d  ana lyse s .  The -d ynamics ~f ‘- ec - o ve ’- y systems

and t Pleir ~~ploymen t were not 11v.~st iga t e d .

n ‘he 3oeing ARPV ‘-v~e St id v Doci,pnent (Reference 1, .‘o l. a’ t Ps S

‘-epor ’ ’ ‘t  ~as ‘iot.’d t ’ m t  wh ’ ’ è t’ te ‘ u I  ‘sool(,’ jrrestor :ah ’e ant-i 3I~~ sk~
syste’~i represented an m t t r u c t ’ ve ~ iw l’~~ cycle cost conce~ot , f urti~ r

~ 1v ~~ 5~ l 1j t i on  of the ~ii~’ ~ ~c~ e/rec ~-.‘~
‘• v ~~~ t~~’1 lvn lrl iCS ~ o -~ ’ be

re~u~rPd t~ ‘ j I l - ~ ial’ lite the cnc’~ot.

Since the effect sveness -of ~PVs in o~r’or—nng l ’s —ti ss -i ons depends , i n

part , on the l aunch -and ‘-ec o v .~rv  t’~’- iniques ~“mp~ -~ ied , -a st -~con~ ~ook at
P 1p ‘ ‘.c ’-ors tiat  ~et~’r’n n~ h~’ ‘‘ri~ - ‘  

~~~~ .r-~ ‘ i’; c-iste”s ‘n ‘h ,~ .;Qri -,

Is ~~~ or’o’- 
‘ 
~~~

Estab ’’sbinq the •~f ’ ect ~v~.,e~s ~f these ‘-aunch and ~‘s~cover v sv ~ t’~’ns

was the ~~~~r ’~’- ,- ,-. ‘~~~ • l ~~t~~ st~~iy. Soe c f ~ ’ m ~ ’ v , the oh~ i ’ct ’ .-e wis t.o

per’or-ti l-~n mrn ,c u n il ys 4 s, de si-~n and cost and ~pr ’~ ’r’1~~r’ce t rude  ~tud ies
of two ~auncti systems and three ri~cov i~~v syst .~’ns ‘a’- ~~~~ 

Two ~ener1c

* 

1 munch and/or recovery system types were cons ’ 1er ~ d.  ‘lese were the

various air cu shs -~i systems and t h e  ‘nf’ ata b ’e a t ’- bag sk’l concept . “h~

‘aunch sys t evn s 4 nclude tie integrated ji r  :ush’on System ( :A cs ~ w h i c h ‘s
used for both ‘aunch and recovery, and the a ’~- :~jsh~ on ‘ unci ~

1 atfor”i

- A CLP ). The recover y systems ~nc lude the air ~~~ ck’ l cvstems ‘ ABS~ ),

the ~~4 r  ~j~ hi jr recove ry sv~~t”i (ACRS ’ , anti the :A C S .

~ecovery ~f the Boeinq AR PV C~~n r øpt was m n m ’yzed w i t h  the A8SS and tie

ACRS. Th e Roc kwel ’ ARPV concept was evaluated for launch and/or recovery

with the IACS , ACLP , ASSS ard A C P~ . The Rockwe ll vehic~e concept wit h

conventional landing gear was usel as a b asel ine ~n cost and per formance

trade stjdies of the I’ ’fe rent systems that were analyzed .
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Dynamic simulation of the vehicles with the various launch and recovery
concepts was made using the EASY Dynamic Analysis Program described in
Reference 3, Vol . 1. The Basic EAS Y ~.rogrmn 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 EAS Y program
Is a general purpose program for the linear and nonlinear anal ysis of
system dynamics using classical techniques. Through a series of Air

Force funded contracts , It has been expanded to mode l a variety of
systems, inc l uding environmental control systems, aircraft fli ght
controls and dynam ics , space vehicle dynamics , electr ical power
generation , rap id tran sit vehicles as wel l as air cushion l anding

systems. The program is user oriented and al l ows the generation of new
systems by calling a variety of components from the user l’brary. The
special coaEonent library developed for the simulation of A i r Cush ion

L and i ng and Takeoff Systems under ontract F33615-77-C-3054 include s a
rig id si~ degree-of- freedom airframe wh ich can he perturbed with i l l

norma l aerodynamic forces and moments. The libr ar y incl udes a wind gust
model , eng~ne , ter’-aln and an aircr aft f li ght and ground contr oller .

Cors~ onents for the simulation of a simp le’ aerodyn amic control surface

System are also included. The air cushion library components include the
following:

o Ducts
o Flow sp li ts

o Merges
o Va lves

o Centrifugal Fan
o A xI al Fan

o Ejector

o Inelast ic Trunk and Air Cushion

o A ir Bag Skid
a Elast ic Trunk and Air CuSh1~ n

An arresting system includin g a hook , cable and water twister comrrnnent

Is also available from the component librar y . Thp user can generate
addit ional components by wr iting a Fortran subrout i ne. Program response

_ _ _ _ _ _ _  —~~----~~~~~~~--~~~~~~~~~~~ ~~~~~~~~~- 
-
~~~ - -~~~~~~~- ~~~~~~~~~~~~~~
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The A i r  Cushion Recovery ~istem emp i i v’s an a’r -:~j sh ’  on I~ si gn ed

specificall y f or l anding impact and sl’ t-leout. The cushion i~ stowed
against the fuselage , wi th  hard cove rs or It-oars to ‘-educe - I r aq and
protect the cushion . The doors may be used to provide .a larger cushion
base or to increase rol’ stiffness. The t rur~ is u su a li y i nfl ated by

diverting a i r  from the c ompressor section of the th r -~st enqin ~ . The

forward one-third of the trunk ‘ength ha s r~c t - t z l e s or holes wh ch serve to
provide lubric it y in that area , alleviating a “p lo w~nq ‘n” tendency . The

trunk contac t area is covered with an abrasion resistant , hi gh fri ction

mat erial to prov ide drag to halt the vehicle. Rel~ ef va lves to reduce

impac t loads may be emp ’o-~ei. The aircr a f ’ is towed a~ m -~ f r t~ ’na round

by a vehicle w ith an air Supp ly f-or both the trunk and - :ush ion cav it y .

No external arresting system Is required alth ouqh one r I t jv  be emp loye d to
reduce the required f ie ld  1 engt h . A ~ini l crash barrier may be ins ta l led
for safety reasons.

The :ntegrated Ai r Cushion System i~ one t”- i t  provides an ,a’r C u S h ’ O f l  ‘or

both the takeoff and l anding phases of the aircraft m i 5s ian . There -a-n

two variation s, the one trunk concept and the two trunk concept .

The One Trunk Concept employs a c inq ’ ’ tr rn~ of elast ic or i nelast ic

material , to t,rovide both the takeo~’f and l anding functions. Upon

rotation , the trunk retracts against the fuselage in the case of the
elastic trunk , or is retracted into tae fuselage and hard doors close
upon it to reduce drag and protect the trunk . Si nce a large a i r f l ow a s

— 

required for takeoff (con~ared to landing), a device , such as a tip
t u rb ine fa n  powered by engine bleed air or an aux ili ary power unit (APt.)),
is needed to draw In air from the atmosphere for trunk flow . Trunk

nozzle confi guration i~ dic tated primaril y by t akeoff requirements
resulting in a distribution of nozzles around the ent’re per iphery of the
trunk . Landing requirements result ira f r i c t i on  pads in same areas of the

trunk contact and the capability to reduce cushion pressure after impac t
to enable friction pad contact. Remote taxi control is a possible design
variation if the required thrusters are inc l uded. Parking bladders may
be included for long teim~ static support.
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Fi gure 3, Vol. 1 of this report, sj,raari zes the c ombinations of
confi guration s that ~~re stu died using the EASY dynamics program.
Considering the elastic and ine lastic trunk yers ion s of the one trunk
integrated air cushion system as separate configurat ion s, a tota l of
ei~ at confi gurations were evaluated. Four of these were for recovery
onl y, one for launch only, and three for both launch and recovery. In
addition , the clean configuration of both the

~oeIng and Rockwell RPVs were Stud i ed to determine basic aerodynamic
characteristics.

The dynamic simulation studie s Included:
o VehIcle f1 i~~mt stabil i t y ana l ysis w ith the landing system

deployed for all launch recovery system combinations. Vehicle

paraneter adjistments were made as required for most stable
f t - I ght.

-D .-3 n d ’ n - ~ simu
1 at i on , enconVass’1t~ aooroach , bag or trunk

deplo)maent , fla re, touchdo~~’ and ar’-estnient or br~~~’ng for ~~
l and ing system confi gurations. The study determined ~e~ ’-1 e and
landing system paranaeter adjust ments reiuired to ~ch1 eve

satisf actor y performance.

-o “ake~of~ or launc h ~i ’au ’ at ~ ~n ‘nc 1u d 1 o~ takeof’ ro ’ I , rot at’on ,

or trunk re teas., and clim bout ~ or the Integrated -ii—

ucbio ri confi gurat i ons p lus the launch p latform .

o Arrestor hoo k-cabl e dyn~nic an -a ’~ s’s to define li mits a’ book
properties and a ’-c raft r inema t l” c for or’ner hook Pnqaqement .

Des i gn modi fication s were made f~r ear” r’.-~ iap ’au nch , .-~co vpr y sYste m
comb i nation based an the rC5u ’ts ~f the Iyn mni’c anat ysis . Tbp bas ic
airfrvne des i gns as -~‘sc’-4beii 4 n the conceptual studies ~or the Boeing
and the Rockwell veh icles were -is ~e1 ~~r apprOpr’ate mo.i a ’icat ’ -ara c I

”

1nc orporate the “OSu ltS ~f the dynanai c an a ’ v c l c  and the requirements o f
th e var i ous laura c P’t- -ecover -~ s~ct en’s. Des 4 in con s~ 1erat ’ ons for each of

— —- ----- -
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the concepts included surv ivabilit y/vu ln erabil it y aspects and ground

equipmen t and facili ties requirements.

A performance/cost anal ysis was performed on each airfr~ mae/launch/

recovery system combination shown to be acceptab le by dynamic anal yses.
Performance/cost increment s were made using the Rockwell ARPY desi gn as
described in Reference ? , Vol . 1 of th is report , as a basel ine .

Thea follow in g fact or s were CO nSi Ie r , *~i in the performance/cost tradeoffs ,
but  u I -

~ to the ~~tent as the y effec t or ar~ if ’~~c t ~’I Sy t’W

recover y S y s t e m s :

o Complex ’tv

o Fue l requ’reanents

o Adverse weather -:apa b ili t v

o ro~ nd .*-q j ’~vaipra t aro -I ~~~~~~~~~~~~~~~~
o - 

“-~ 1 i a h ’  I t -  t - , .- -
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‘
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~~ .‘I s
h -~O 11  t ~n:l ~~ a ‘ “Ii i.i O 1
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SECTION 1

PROGRAM LIYIMGS

The follow ing table contains a l as t of the EASY ACLS programs which are

included in this section . The programs were developed and used In the

simu lat i on studies of the var i ous RPV launch and recover y concepts. The

table shows the purpose of each program and Its fIle name. An
exp l anation of the file naming conventions is ‘ricluded.

EASY ACLS Progr ams

F ile Name Type of Anal ysis

BDABN? Boeing ABSS 3 DOF Land ing

BDACN2 Boeing ACRS 3 DOF Land ing
BOACN3 Boeing ACRS 3 DOF Land ing

BOP’~ N2 Boe i ng ABSS 3 DOF Landing

BD~~N2 Boeio q ACRS 3 DOF Landin g

BPVCN3 Boeing ACRS 3 DOF Land inq

BDPC N4 Boeing ACRS 3 DOF La ndin g
SFA8D2O Boeing ARPV 6 DOF In fli ght

BFATDI1 Boeing ARPV 6 DOF Inf li ght

BFATD2O Boeing AR PV 6 DOF t nf li ght

BFI~TD2O Boeing ARP Y 6 DOF ln f laqP a t

BLMSO3 Boeing ARPV Air Suppl y System

BLABA1 Boeing ABSS 6 DOF Landing

BLACA2 Boeing ACRS 6 DOF Landing

BLASBI Boeing ACRS 6 DOF Land i ng

BLMASO3 Boeing ARPV Air Suppl y System
BLMASO4 Boeing ARPV Air Suppl y System

BLMCA2 Boeing ACRS 6 DOF Landing

BLMSBI Boeing ACRS 6 DOF Land i ng

RDA8N2 Rockwell A8SS 3 DOF L anding
RDACE2 Rockwell IACS 3 DOF Land ing
RDACN2 Rockwell ACRS 3 DOF Landing

9
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flI t?  N3IT’~P ~~~iPt?

~DACN 3 -
~c-mweI I AC q~ ~ a r t -- t i n’l

Roc kwe 1 l ABSS 3 DOF ~an-1 ing

RDMCE2 Rock well ~~~ 3 DOF Land inq

R DMC~ ? ~~c *~w p l l  AC~ S 3 701 La n— j ina

~F A BD~° Roc kwe ll ARPV ~ 701 :nf ’ i~~~t

Roc kwell AR P ’, 6 70F ~‘
o f t iabI

~oc~well c_ PP’,’ 70F n f ’ i~~ht

Ro~kwe I~ ~~~ 6 ~Cfl ~~~~~~

~-:oc~ -~~l ~~~~~~~~~~~~ A : ~n v : ~~ ’~~’~ t
ROckwe I ’ ‘

*.~~~~~~ .‘ 
~ 

“‘ ‘

~FMTJ1 °o c w ,~ e ’l c_ -~2 ,’ - - 7~~
Roc kwe ’l c_ p r’, ~ [~OF n~~

’ iO h I

~oc~
-
~e ll •~~PI ‘~ 70 F ra~~l’ at

ROC . w*~l 1  ~~~~ A~’ ~~ :~
‘t- ‘ -

~ 

-

~~
r- .~w~’1 ’  c_i ~P: ~~~~ ‘

- 
~~~ t-r ’ 

•‘

°~,kwe l ’  :.~~~~~ ‘ •
‘ A ’ r S ~ r’~ ~

Rockwe ll c_ F , -~ ~ 
‘F Lan~1 ’n - o

RLACA2 Rockwe’l ACRI ; -
~ 

‘fly La n - It - I t- I

RLACE2 Roc kwel l 1AC~ 
A 70F ,jn j’nt -~

Roc kwe ll AC~~ ~ 2I~F La n - 1 1-1

~L-MA S-;~ Roc kwell ARPV ~. t r  5 j , p l y Sy s t pm

RLMA S~4 Roc kwe ll AR~’. Air 5~ ppl~ -vc~~m

Rockw e l l  A~ P V i’r Suppl y ‘ vstem

RL ~~A1 Roc kwell AB SS ~
RLMCA 2 Rpckw~l l AC R S 6 701 ~indin~
RLMCE2 Rockwell A1T 6 DOF Land inq

RLMSB1 Rockwel t -  ~C~ S 6 DCI Lanl’n i

R T A C~ 1 Rockwell IACI 6 DOF .~m n d i n ’ ~

R1AL~ 1 Rockwell ACLP ‘~ DOF Landing

RTATD ? Roc kwel’ A C T S 6 DOF Landing

RIATOI Rockwell A CTS 6 DOF ~an ii~ q

R TMCE 1 Rockwell IACS 6 DOF ~. and’ng

10 
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Fi le Naming Conventions

Colii~n 1 is Vehicle Identif ier

B • Boeing

R - Rockwell

Coli.s~n 2 is Fli ght Condition Identifier
F • Inf li ght

L - Landing

T • Takeoff

Colwnn 3 is File Type Identifier

N • Model Generation Inpu t F il e
A • Analysis Program Inpu t Fi le

o1 .rvas 4 and S a- i- F i l e Contents I dent i fiers

15. T r i m  Eva luat ion w ith T—t -jn k Stowed

TO. Trim Ev al ua t~on w ith Trunk Deployed

SB’ Cushion with Suction Brakin g

CA. Cushion w i th  Arrestor System
BA. Air Bag Skid with Arrestor System
Ct4s Cushi on withou t Arrestment or Brakin g

A5 Air Supp l y System
BN- Air Bag Skid withOut Arrestment or Aerod ynamics
BD’ Air Bag Skid Deployed

IT. Takeoff Trunk Deployed

LP’ Launch Platform
CE. E lastic Cushion

Coltsma s 6 and ‘ are Fil e Version N~.snbers

11
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T I P C’ .O2,TPU~~s 1, P RA T EZ I , 1 M T  MODc ’5
TITL E*B—AR PV w/A8S5,  L A M D I M &  SI M U L A T I D J I  w ITH 3 DOF , M&X . P I T C H  LD~~.PIrn I D ’ S . J. & A J M C . A R I M E R,  MS .1—47, 655—5260
S I*J LA TE

15
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T I T t E ’  FiL E BDAC N 2
PARAM E TER VALUES
P1 1 O’14.7 ,T1 10zS20 ,SPILID*0 ,C01 10*0
MALQLL4O .b9,C OL*3.608,XPIOI sO,ISWQL*3,STAQL*0
IYY T L~~790
XO 3L~~— .05o ,XA DL ’ —1.89,XU DL’ O ,X0EOL~ 0
Z A J L~~—3.jS,ZAD3L~ 0,ZQ OL’—2.91,ZU OL~~O ,ZDEOL’—1 .27Z,
20 01* -.765,LDSOL * —1 .0
N O  31= .OZO a ,M A L O L S  — .15,NA3OL*0,NQ 01* — 15.66,
MU OL’O .MOEDL’ — 1 . 8 0 5 , M0S0 L ~~2.991
ID1VA ’3,IDGVA sb,S VA~~26 , VS VA a2� 1.2444 ,A LSVA aO .

~ AX T C,’ t ,GA y T ç ,.O ,f ,A ZT GzQ ,xQ Tc ,*0, Y0 T~~’ O ,Z 0  T&’ 0
PW V A * 0 , Q W 1V A t O , R W 1 V A Z O
T A B L E ,  TP Q 1 3 ,2
0 , 1
0, 10000
TAB L E , A 2 T T b ,  2
0,50
0,0
TABLE , A ZTT A,2
0,-So
1 • 6, 1 • 6
TA bL E ,B~~lT A , 2
0 , 50
0,0
T A b L E  ,c2 TTA ,2
0,50
0,0

0,50
1 , 1
T A B L E ,  AbL T~~, 2
13,0,40. ~~ , ,1
T A B L E ,  ~~~~~~ ~‘2
1 .~4. 8 5 , .  T h 5 ,  ~ ,b7 .5
1. 23. 76 5 ,  1 . 8 5 ,
1 15. 2 5 , 2 , u  ,O
99. 75 , 2 , 0 ,O

* C 4 . 3 , 2 , J , 3
6 6 d~,2,0,0
5 3.5,. ,C, C
3 8.1  , , . ~,D
27.1,2.0,3
14 .Z135, 1.e5,0,—22.5
13.15, .1t~~,0. — 6 7 . S
T A ~~~~E ,  L ) SM T*~, 17
9.23, 1,.2
9 • 23, 1 , •

1 S.S,I,.2
1 5. ’. ,  1 , • 2
1 5 .4 , I • 7
15 .. , 1,. 7

I ‘~ .~~~~, 1 p • 7
15 .4 , 1 , . 7

• 23 , 1 .. 7
9.23,1,.?
TABLE, I A L T * , 22

16
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1 , .01Z5,13 ,15
1, .0125,13,15
1,.0125,13,15
1 , . 0 12 5 , 13 , 1 5
1,0,20.42,0
1,0,20.42,0
1,0,20.42,0
1,0,20.42,0
1,0,20.42,0
1,0,20.42,0
1,0, 20.42,0
T A B L E ,  R E L T K ,  4
0,1.2,3.2,100
0 ,0, 144, 144
TABLE, FTA FU2 .4
0,15.9,17.9 ,1003
0,0, 1~~~,144
TABL E ,XYZB,9
Q5.5,—21.3,14.0
95.5,21.3,14
—~~0, —48.3, 13.5
—50, 8 .3 ,13 .5
94 .4 ,0, 13.5
— 9 2 , 0 , 1 2
T A B LE ,C.AP , 3
1 , 2, 3
0. 0, 0
T A B L E  ,T A BEJ ,  13,3
2 .02 ,3 .36 ,5 .76
0, 1.3, 1. ,1.-351,1. .1.068, 1.1 )5,I. 14 ,1. 163, 1.18,, 1.2 .5 ,1.26,  1.
28 .3 ,3.b3, 3. j 3 t ,  1. 915, 1.0 1 , 1 ,  1, 1,  1, 1, 1,  1 ,  1

3.8, .53, •c.,~~.46,2.,j,2..,. .2” , 2 . 1 L ,  1 .9 8 , 1 . 8 9, 1 . 3 6 , 1. O 1 , i
PA kAwE T IR VAL UES
V V A ’O
P VA ’O ,k VA .0 ,ROLVA *0
UW v A .0 , V w  V A ~~O,iu~ V A ~~OA N T !J s .35. , A M E t J ~~.3 54 ,A K EJ~~0P2 EJ s 1 ’ ..7, T EJ~~52O
W i  EJ~~2 1 . B 4 , T 1  EJ *935
* TRZ ~ L’— .c27b, MA _ C~

~ TROL .— .31.7
P A R A M E T t R . VALU ES
A N RT K ’ O , D t  “ * O , H  IKu 0
F I P ~~A E~~~, F IMMA T ’ O

A M A S L ’ . 9 . ? , IS W I T L P I ’ l .
AN f U Z ’ 1
P A  T K ~~14. 7
NE T * ’ — l l
C D O T K * .Q , N S T T K . 1 , M P T T K , i 0
BSTT*.2s’S, WLTT~~’85 .5
C D 1 T * * .b , C D2 T K ’ .2.~~D A T k ’  •
~ SCT 226, WL~~T(.  100, T A UTK ’  .035
AMOTK*0,DMPTI~*.OZ,E P:TKB1,VU TK .~
C2 MA 1.300.
SPOO L *0
V AW T 1-0

17 
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V A wl K

V 1P¼ L (.~
P T~~= D
R ‘~~ -O
ROL l L~~)
1’~IT 1AI CONDITIONS
P T  1~~’1b.1.,VT TX 32.114
PC T”~-14.?,VL TK.15.L,03
P 1  ~~J - ~~~~.7
w T1 =~ 1~~

,
~

P I TI — .,
AL IlL -..
P~~I’~T cONTROL’4PRI N TER PLOT S
ERRC R COMT KJLS
P T  TK ~~ .3 1 ,~~ T Tk’.Ol
P C  ~~= .~~1,VC TkL .O1
P 1  E J - . ( - 1
V, 1L~~.01

A L IT L - .0 1
U T L ’ . D I
L I ~t AR A N A L Y S I S
NO ST A l L S
I M I  CJM TRJL, PT TX ’1,VT T~~’1,PC Tk*1,VC. T X ’ 1
S T EADY S T A T E
x !C—*
I~~T CONTROL . PT TK-~.j
55 PA h . A M E T E R~~PT TK, 1
55 S TAR T~~15.
55 S T 0 P . ~~ 18 .

55 PC IN TS~~7
L’ I SP I A V 1

* W 3  E J ,V S, PT TX
wT R~D,VS,PT 1K
W T C T K.,V S, P T  T X
W R EL ,V S , PT TX
T 3 E J ,VS ,Pl TX
A L L  S T A T ES
INT CONTROL, P1 E J 3
PR INT CDNIROL 4
DI SPLAY1
P I T T L , V S , T 1 M E
A L  III , V S , T  IME
V T L , V S , T I M E
T Y 4 5 3 , V S  ,T IME
Q T 1 , V S , T I M E
019’ LAY2
U T 1 ,V S , T I M E
L A C C E L , V S ,  TINE
V TOT AL ,VS,  TIME
PT Tk,VS,TIME
VT T K , V S , T I M E

18

—— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~ 
-
~~~-— — --~ —--—-



D 1 S P L A~ 3
PC TK ,VS ,T1ME
VC T~~ , V 5 , T I M ~
w 3  EJ,VS,TIM ~
~ TRrj, vS ,llMt
Z F L R C L  ,V5, ST ROK E
0 1 $P I

~ Z20 L ,V S , T  1MU
W~~EL ,V S ,T I M E
RE L IE FA, VS , TIME
P ~ AT l O , V 5 ,  T I M E
R 1G,VS,T XML
o: 9 ’ L A Y S
W2 IZj ,V5,T1ME
STRr P-cE,V S , TIM E
G APC L ,VS ,T I ME
G A P W L ,V S , T 1 ME
C,A PF F ,VS, T  IME
D1SPLAY6
2~APF R, V S , T  IME
,A PC G , V S  ,T IMt
W 3 EJ ,V S ,PT TX
T) E J ,VS ,T I M E
WT C T X,VS, PT T X
T I~C ~ . 02 , T M A X * 1,P R A T E * 1, iNT M J O E ’S
T 1T IE*B— AR PV W /A~.RS, 3 DOE L A N D I N C .  SIMULATIO N . M AX. P1 1CM LOG .
PLOT 1DrS.J .BAUMG A R INFR, MS .1—..?, 655—5260
S IP~.JL A IE

19 
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T 1 TL E~- FILE BDACN 3
PAk&MLTE ~’ VALUES
‘4 A 13 1 ’4 9 . 5 9 , C  0L 3 . b O 8 , X P L O L * 0 , 1 5 1 8 D 1 ’ 3 , S T A C L ’ . . )
I V V T  I • 7~~D
X L  7 L ’ — . O S b  , X A  OL~ — 1 . 8 9 ,XU rJLZ O,XDEQL’ 0
IA J L ~~~~— 3 . 1 5 , Z A~~iJL 0,ZQ OL’—2.91,ZU OL’O,ZDEOL~ —1.27~ ,

Di. ’ - .laS,ZDS3L’ —1.3
M O  JI.~ •J. Jt~,MA L 3L~ — .15,MADOL’O,MQ DL’ —15.66,
M L’ OL ,M’Jt1..h.~ —1.8O5,MDS DL’2.’~~1
I D 1 V A ’ 3, ID~~~A ’ c~. S VA 26, VS VA .221.2.,..4,ALSVA*O .
;AxTC.~~1,C.AY TG~~0,C.AZTG ’0 ,XO TG ’O ,YO Tc,’Ci,Z0 lC.’Q
Ps ~ A - 3,  ~~s AV A ’O. RW 1 ~A -0
T A B L E  , A 2 T T B , 2
0 ,
0 , U
TA b. . E , A.. ~ I A , . :
7 I 5~)

1 • t., I .c’
I A t- , b 21 1 A, .:
0.  ‘.C

• ‘-

~ A h. I ,C. I TA, .:
3 ,  1.~)

2
TA ~— L I  ,J .’T TA,2
0. ~~~~

-

1, 1
IA I~~L ,  A h. T K ,  2
i ~,c ~~~~~~~~
~~~ A :~~ t , ~~~~ . T X ,  77
I 2~~.’”.,. 7ô ~~, , ? .5

7 . 7~ . 1. ~ ~ . 3 , . : 2.  5
1.1 ‘.. . ‘

~~ ,.

-~ —i • 7 I , , ,
,. , .

7 , C , -

~, 3. 1
* , . ,O •

7 7 .7~~~~7 ,O,C
1w. .  • j • ~~~, 7, _ 7 7 ~~L

T A B L I ,  DS7d T~~, 17
9 . 23 , I , •
‘~ .23.1. •.7

1. “ .~ , 1.
I-. •~~~ , •  7

.~~~ , 1 , • 7
~~~~~~~~~~ 7

• • 1 ,  • 1
~~~ • *  4 ,1,.?
TA B.~ , 1*11’ , 72
I , .- 1 .5 ,1~~,15

~ •~~ 1. 5 . 1.~ • 1 5
1 , .0 1 7 5, 13 • 1 “
1. • •~~ 1 25, 1 , 1 ~

20
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1,0,20.42,0
1 ,0,20.42,0
1,0,20.42,0
1,0,20.42,0
1 , 0 , 2 c. 4 2 , 0
1,0,2 0.42,0
1,0,20.42,0
TABLE, RE L TK,
0, .9 ,2 .9, 100
0,0, 144, 144
T A B L E  ,FTA F U2 ,~
0,15.8,17.6,1000
0,0,144. 1..
TAB L E , X Y Z B , ’~
9 5. 5 , — s 1.3 ,1 .0
Q 5 . S ,2 1 .3 .  14
—~~~,—48 .3,  13.5
_50, ,8.3,13.
9. .~~~ .0.1 3.5

~~~~~ 12
I ABL , , A P , 3
1 , 2 , 3
O .0, 0
T ABL E ,TABE J, 13 ,3
2.0.2 ,3.38,5.7~
0, 1.0.1.02 .1.351. ,1.Ob,1.0b8, 1.1O5,1.1.,1. 163,1.1b4, 1.2.5, 1.21,  10
1.’ 8.3 , 3.c~3, 3. 13b, 1. 915, 1 .0 1,1, 1,1, 1, 1, 1 ,1 ,1
9.9,.94 ,2 .77,..SIb ,..4,2 ,2 .33 ,,1.bla ,1.31,j,L,1, 1,1
3.8,7.53,2.5,7.’,8,2. .3,2.’.,2.29,L.11, 1.9b ,1.89 ,1.38,1.01,1
PA R A M L I E R  VA ..U E $
V V A ~~~- 3

~ ~~~~~~~ VA ’),ROLVA’3
js V A ~-~~,v. / A ’3 , s u  . A ’ O
A N TF .3 ’ * - . , A ’.~t ~J :. 35~~,AK E~ ’O
c’1 ~ J’1..7.T~ E J = ’~20
W I  E J~ 21.8s,I1 EJ 935,WCtJ TX ’0,TLU1KzS2L

~TR3L~~~.O1.,7
P A R A M E T E R  ~A L U E S
A NR Y X ’O,DL TX -=3, i TX ’3

~~INM A E*O ,E !NMA Tx 3
A~ M J - .7,~-..~3NTMJ ’ .2,RVCR Pz .9,RVSATP x2.9 ,RVA REA ~~144.,X0JN1~~1

A M A S S  ~~~~~~~~~ 7, TS~ I T~.’4 I.
A N  ~~U 2 z 1
PA Tw~’1..7
NE T X ’—l l
C DGI’.’.Q ,N~ TlX~~l,MPTTk’10
B 5 11 P. ~~~~~~ NLT IX:  85 .5
CD1 T I.’.o,CD21 X~~.7,CD ATX .9
dScTh’22t.,WL CTK Z103,TAUTK *.305
A M O T X f t 0 , U M PTX~~.O2 ,EPCT k.1 ,VU TX-b
C..~ MA l ’330.
SPOO L ‘0
V A W’T L ’O

V A Vi V * 3

* T X : C J

‘I

II.... •— — --- - — - - ---—--—----—* -- - —.-—-—--———--_____ ~‘_
-
~1~~.f_~ _.- -—----~~



P

~ O L T O
I N I T  lA ~ L ?N. i T I J N S
.~T 1.. ’ 1 c . 1  ,.  T TX~~32.11.

~‘7 T~~* i.. . F ,.- .. TK~ 15.’,33
P1
b. IL ’7 l . .
~

u
~
- 1. Ti
A l T ’  1.
~~~ ~~ I ..~~M1 i J L  — .,

~~~~~~~~~~ ~~ O T S

P J  TP.— .-J~L ,V l T * : •3 1
P C  TP.~~.71 ,v .  TP. .O1
P1 t J - .3’.
s

~ ~~~~~ I
P1 P L .01
A L  TI I - .2- 1

~
j 1~.~~•0l
L~~’ & A~ A ’ I A L Y I I I . I

N~~ S I A 1 t S
I NI C :1N~~~-~L ,  PT TXz I,V T TX ’ 1 , PC TX ’ 1,VC .  T K ’ l
~Tf &$V S1AT ~.

~~~~~~~~~~~~ ~- T T~~.D
S S~~~~~A~~( A M : T r - - ~~~ T T P . , I L
5~, ~. ! A ’ T = j 1 ~.
SS S T : . - . 1-~
Ss .~~ IN T5~~7

~~i S P 1~ A V A
V i  J , V 5,~~T T~
. .TK ~~,V S , PI 1K
W T C T X , V ’.,.l  1’
V k E I  ,v:..’ I T’~T ~ ~~~~~~~~ TX
ALL S T A T E S
1.X ~~T ”.J0, P 1 EJ~~3
PRIN T . ‘,TR3L ”.
D t S P~ LV I
PITI~~,.

1
~.,IIML

A . : T T L ,VS , T!M r
V T I , V S , I I M E
1y 4 ., % ,V S,T IM~
~ TL , V~~,T I ME
DI S PLA Y .
U TL , -1’ , T I M E
L A L L E L ,V * , T I W E
V T 31 A L , s’ S ,  TI
PT ‘~ ,VS ,T IM ~
V T  Y~ ,V S , T I M E
D I S P E A V 3

PC Tk, V S , T I M E
V C. TK,V S,IIME
W 3  E J , V S , T I M E

22 
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w T R . . , V S , T I M~
ZFP ~CE, VS ,ST

.
~3XE

7 1 5P L A V .

~ Z ZO L ,VS , T I M E
s R E L ,V S , I I M E
R E L I E F A , VS ,T IME
P RAT IC ,VS, T IME
Rio, VS ,T IME
D I  SPLAYS
ST~OXE,V5, TIME
L ,A ~~~ L , V S , T  IME
.APW L ,VS,l IME
G A PF~ ,V S , T I M E
DI SPLA Ve,
u.&PfR,V S ,T IME
GAPC C,,VS,TIME
s 3  EJ ,V S,~~T T~
1 3 EJ ,V S ,T IME
WTCIs.,vS,PT I..
T I N C ~. O 2 , T M A X ’ 2 . 5 ,  P~~~T E ’ 1  .INI MODE ’ S
T I T I’B— AR PV .~/*CRS, 3 DO E LAN DING SIM U LAT IOM , MAX. P11CM LOG .
PLOT ID -S.J.BAUM..ARTNER , MS 41—47, ~55—526 0
S I ~J ~. AT E

23
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MODE L 3! SL~.1PT iO N BOEIN G Ab SS DOE LANDING, FiLE BDMBN Z
AD D PA RA Mt TERS &A MASS , RV CR P ,RVS AT P ,RVAR EA ,FRON TItI ,RE ARM U ,KOUNT ,

N E R G Y , P ELG Y ,T k N E R ~~Y ,VT JTAL ,REL IfFR ,REL IEFL,AACCEL ,LA CCEL,
O APc: L ,C.A~ CR ,.A PWL ,GA PVR ,GAPFF ,~~A PFR,GAP C cP,CNT ,T5 WI TCH .
ZF~~Lt, STRO~ t~ ,V R EL R ,VRELL ,XACCLL

ADD 1 A B L ~ S ’ X V ~~B , 2 1 , G A P , 9
L O C A T 1 O N - 5 ~ V A  I N P U T S T L
LU..ATION ~~~. I A
LOL. A T1 2’~ be, MA I 1NPUTS :TAIA2’C2 ,02’C1 .)
LOC .ATIUN 6~ ~ A I INPU TS— TA (D 2=C 1)
LL) 0.A T 1 J~. e ,3
F D R T K A N  S T A T ~~MI~.L

L A L V A ~ L .)S (A L V A SR P D )
SAL V A - S I N t A L  VA *RPO )
If ( FtJ MA E •GT. 15.) FO NA 1 15.
IF (

~~~

j MA I .LT. —40.) FO MA E • —40.
1~- (EQ MA I .LI. 300.) F3 MA I ‘ 300.
I -  (~

- .~i MA 1 .,T . 970. ) EQ MA I ‘ 970.
i F  ~ W ! T - ~.~ -1 .11. 3 . 1 )  F.:) MA T 0.
111 3. F M A  e.
T h IC; F.:- M A  I
STA 3. A .: T I

LUCAI lO ~ — 51 T .,
LOLATiUN ~ .’ .J L INPU T$ VA ,TC.
F ORTRAN S T A T E M E N T S

if ~~~~~~ ~~~~~~~~~ 1) W R IT E t o , 1 O )  (REL*B(I), J’4 ,111,(OSMAB (I),i’4 ,27),
1 ( f - T A r U 7N) .1’.,11),(FTAFU III),1 .4,1L)

10 ~-j ~~~M A T ( h E I i . ’ )

~~L ht c ~~~-~ ~~~~~
‘~L . 4 .’~~ 10 )

~~~~t L 1
~~~ 

( 1 1 )  —~~

LA

1’S MA .:(i , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

f T A ~~u .( 1~~) :FTA~~Lj :-: L 1 ) z R v A g L A

~~T A ’ U J 3 (~~~~~. 1 ,.7.RV SAIP
F

P ‘
~ LA B— ~‘ 1 RA ~i

LO~ A T I ~~~~ ,’~ € 3 1  IPEPUTS .AB (PTR P ,3)
LOC.AT I.”~- .3 1~~P U T 5 ’ A B I P T L— P ,3)
L D C A t I J ~ _ .:*. A : -  ~NPU TS’TL
~~~~~~~~~~~~~~~~~~~~~~~~~~~: NP..’T S ~ ~.: I. , -~ - T • I, ~~: IT L
L JCA TIJ ~. ~~~ 07 INPJT $ A B~~PT K ~~f IN)
L O C A I I . - N 3 P  ~~‘ 3 INPU TS -AB (PTL ’FIN )
F DXI X A X  S T  A T  t M 1 ,  15

1
~tL ~~~~~~ 0 ~~~
~.IL:IF L~~-j ~~~~
.:A~~~ FNF ~~~w (PTX A B , PA A~,,T ,3 L J1,00AA 8SKELI EER ,1., FN ,V RE L R )

~~~ (PTL AB, PA A i~i ,I i ~J~~,L3A A b SRE L L(FL,1.,FNpWR&LL )

~ * 1 S 3- -

FY IS .1

~ 
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TX 15 3*0
TV 153*0
1Z153.0
FY3S3’O
1*353*0
TZ353’0

LOCATION 1b S3
INPUTS—Ab ( FXT FX ,2,FYT—FY,2,FZT*FZ ,Z , TXT—1X ,2,TYT’TV,2,TLT~~TL,2 )
INPU T S OL ( 2z3)
FORTRA N ST ATEMENTS

LID TL—FX4 S3/AMA SS— ( Q T L ~~W TL)S .01745—
1 32.2’S1N (P1TTL ~~.O1745)

W3 T L ’ FZ 4 S 3 / A MA S S — ( — Q  TL•U TL I • .OI?45.
1 32 . 2S C0 5 ( P IT T L * .0174 5 )S CO S ( ROLTL * .01745 )

LOC.AT ION’ 10 TI INPUT S—5 3 ( IY ,4*TY )
FORTRAN STATEMENTS

ZFORCE —V D 11/32.2
STRJXE Z.145—A LTTL
KE P4ERG I’ .SIAMAS S$ (U T L U  TL•W TL’w IL)

1 •.5’IIYYTL’Q TL’Q IL )
PENE RGY tPTRAB —P A AB)~~V IRA tSe144 . • (PILAB —PA Ab )SV ILAB ’l ’s ’..

1 • A MA S S* 3 2 . 2* A L T T L
TENERGV S KENERGY .PENERGY
~~~~~~~~~~~~~ I
&ACCEL :SQST (QO TL*WD IL )
LACZ ~EL ( SQRT ( U1) TL•UD TL.WD IL*WD TL))/32 .2
XAC C EL EU VA S . . 3 S( P IT T L ) i-€ W V A * 5 I P 4 ( P I T T L )
V T O T A ~~s S Q R T ( U  I L SU  TL.W ILew IL)
CNT *0.

20 CNT’CNT .l•
I~ CNT. .001
IF U ..,T.1) &A P (1.2 ) • ALTTL ’12 . •W 2 TR
U i TR~~X Y Zb (3•I•1)
V i I k ZXY ZB(, SI ..:)
.~1 T R z X Y Z 6 I 3 ~~1 ’3 )
ROL l  R~~3
PITT ft— P I IlL
VA VT R *3

LOCAT ION ‘ 63 T R
F ORTRAN ST A T E M E N T S

IF (~~NT .11. o. GO TO 20
C A P t  9 ) ’ A L T T L * 1 2 . ., ,7  IR
GA PC I GA P ( ~
GA P~~R’ ..,AP ( 5)
GA PwL * GA P(b)
C ,APW Rz &AP )  7)
C , A P F F  • A P ( b )
GAPF-R -GAP (9)
GA PCG A~~ITLSt2. —14.5

END OF MODEL
PR TNT

25
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~~~~~~ DE SOX1P T ION 8OE1N~ ~.LJSN1ON LANDING, FILE BDMCN2
A 31.. PAk AM ET1R$*AN&5S,KV CRp ,RVSATp, RVARE A ,~~RDNT4J,W,E ARMu ,K.OUN1,

K I N  Y ,P€ NER.~,Y,TENERCy,PRAT1U,VT3TAL,R [L1LfA,AACCEL,LACCEL,
.,AP Ci ,~,A PCR ,0A PVL ,GA PV k ,GAPFF ,C.A PFk,GA PC.C, CNT, T5WIICM ,WR~~L ,WTRQ,
ZF ,STR3 P ~~ ,XACC E L

ADD I . : 5~~XvZB,2 I ,G *P, *~
LOCA T ION-to VA INPLJ IS’TL
LOCA T ION ~D TA
LOCATION - D~ MA E INPUT SZTALA2*C2,D2*C1)
L OCA T i O N  o~ ML I 1P4PUT SzTA(O~~ C1)
LOCATION c3 TB
FOR TRA. S T A T E M t . % T 5

IF (EQ MA I .CT. IS.) r-U MA I • 15.
If (FO MA I •L1. —40.) FO MA E • —~0.
I F (‘0 M A  T .11. 300.) FO MA T ‘ 300.
if lEO MA 1 .~~T. 970.1 EQ MA I ‘ 970.
1~ (T Sw1I ~~M .LT . 0.11 ED MA I ‘ 0.

~ FO MA I
TM T~ F L MA T
ST AUL A 7 TB

LOCATIO N - 51
LQCA T IO.~’2 CL. INPUTS’VA ,TG .
F OR TR A N STAT EMENT S

IF (X..~.:JN T •EQ. I) WR IT E I 6 ,LQ ) (RLLTK(I),I’.4,11),(DSMTK(1),I ’.. ,36),
1 (FT A FU2t1 ) ,1 ’4,1j)

10 FURMA T (8113 .5}
RE L I K(5) ’RYCRP —

R ELT K( 6) ‘RV SAT P
RELTP.tl0 )=kELIX (1H ’-R~’A REAO S M T X ( e , ) : O SMT P .( .O S M T K ( 1 Z) . - 0 S M I X ( 1 S) - ~FRON 1~tjD TX( 1~~)~~~SMTX (21 )~ D.MTK(24)*.3SMTX (Z7)~ kE ARMU
DSMTK(3O)~~D SMTP. (33 )*OSMTK(. jc ,)*REARMU

~1AF J . t5)=)..?.RV~..RP
E TAF U.: (8 I .=-I...7.RVSATP
F T A F U 2 ( i ~~) - F T A F U 2 t 1 1 ) R V A ~~~A
P2 10 = PC TX

LO CATIOM*4 3 EJ 1MPUTS ’TX (PT~~P,3)
LO(.ATION 45 10
F ORT R A N S T A T E M E N T S

wTRT *’W 3 13 • 2.
LOCATION’Z. TX 1NPUTS~- T L , E J ( T ,3z T T $ J , I O I W , 2 ’ W C U , T , 2~~T CU )
L O C A T I O N  35 E U... I P4PUTS’TK (PT FIN)
F ORTRAN S T A T E M t ~~IS

R E L I E F A  • FO F U 2
CALL FN E L JW ( P T  IX, PA TK,T 3 E.J,COA IX*REL1EFA, 1., FN ,W REL )
WT R3 *W IAIP. VTCTX
P R A T I O ~~( P C 1K—PA T K ) / ( P T  1X— P A T X )
EA 1S3 — 0
F Y L S 3  - 0
F1153 • 0
TX 1S 3 0
TY I S3  - 0
TZ1S3 • 0
FY3 S3—O
1*353~ 3
TZ3 S 3SO

L OCATION 16 53
1NP~JTS .TK (FXT :FX ,2,FyT*F y ,2,FjT~~FL,2,TXT*IX,2,TYT*Iy ,2,TZl :TZ,2 )
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INPUTSZOL (2:3)
F ORTRAN ST ATEMENTS

LID TL&F*’.S~ /AMASS— (Q TL’W 11)0.01745—
1 3 2 . 2 . S I N ( P I TT L * .01745 )

wD T L - ~~!453/&M A 55 — (—Q
1 3_ .2.0OS (PITTLS .01745)SCOS (ROLTLS .01745 1
ZFORCE ~WD I~ /3Z.2
STROKE 2....17 — A L T T L

LOCAT IONsLO IL XNPUTSZS3 ( rv ,4— rv )
F ORTRAN S T A T Z M E N T S

KENERGV~ .5*AMASS 0IU T L * U  TL .W T L S W  IL )
1 ..5 * ( I YY T L ~~ T L S~I T L )

PEN ERUY (PT TX —P A TK)’Vl  TKS144. • (PC 1K—PA I X )SV C  1XS144.
1 • AMA SS*32.2 *ALTTL
TENERGY ’ KENER&Y •PINERG Y
K0(.JN I z~ 3 Ltd T • 1
AACCEL~ S~J~ T(QD ILSQD TI)
LACCEL : (S Q~~T(UD TL$UD IL .W D TL *W D T L ) )/ 32 . 2
V T0TAL =S~ R T(U TL’U IL .W TL*W IL)
XAC..EL -EU VA SC3 S (P IITL ) • EM V A O SIN(PI TTL )
(i’d T ~ 0.

20 CNTzCNT .1.
I CNT • . 00 1
IF ( I  .01.1) ~,AP( I•~~) ~ AL 1TL* 12.  •V2 TR
U i T Rz X Y Z B ( 3 S 1 . 1 )
Vi IR= XY Z5(3S1 .2 )
V t TR~ XYL~~(331.3)ROITRSO
PjITR:PI IIL

L OCATION o3 TR
F ORT RA N $ T A T E M t ” T . :

If (2~,T .LT. 8.1 GO IJ .:.i
CAP (Q )~~A L T T _ ’ ...m 7 TR
G.A PC LZ GA PI  ‘.1
GA PC Rz9A P ( S
GA PWL— C ,AP ( 8)

GAPVR GAP I 7 )
GAPF~ •GAP (8)
GAP ER • G A P ( 9 1
GAPC & ~AL TTL*12 . —14.5

END OF MOJt L
PRIN T
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MODE L DE SC RIPTION BOEING CUSHION LANDING, FILE BONCN3
A D D PARAM E T E R S * A M A S 5 , K V C R P,RV S A T P ,RVA REA,FRQNT* I ,RL AMMU,KOUNT,

KE P4cR GY ,PENERG Y ,TENERGY ,PRAT 1O ,VTO TAL ,RLL 1EFA ,AA CCEL,LAC CEL,
GAP CL,GA PCR,GA P WL ,GAPWR ,GAPFF ,GAPFR,GAPCG,CNT ,TSWITCM,WREL ,WT R3 ,
&.FORCE ,STROK.E ,X.AC CEL

ADD TABLES*XYZB, 21,GAP ,9
L OCAT1ON~ 5b VA IN PUTS ~ TL
LOCATION 80 TA
LOCATI ON ~ 66 MA E INPUTS*TA (A2 C2,D2*C1)
L OCATION • 68 MA 1 IN PUTS* TA ( D2* C3 )
L OCATiON • 63 TB
FORTRAN STATEM E NTS

IF CEO MA F .GT. 15.) EQ MA ~ 15.
IF ( FO MA £ .11. — 4 0 . )  EQ MA E z —40.
IF ( F O MA T .LT. 300.) ED MA I • 300.
IF (E Q MA T .GT. 970.) EQ NA I • 970.
IF ( T S W I T C P 4  .LT .  0.1) EQ MA I ~ 0.
EL EOL - EQ MA I
TM IG • EQ MA I
STAOL A Z TB

L O C A T I O N  51 IC,
L DCATION’2 01 1NPUT S~~VA ,TG
FOR TRA N S T A T E M E N T S

IF ( KOUNT .E- . 1) W R I T E C b,10) (RELTK(I),i*4 ,11),(OSM TK(I),I*.4,36),
1 (FTA FUZ (1 ), 1— 4 ,1i)

10 FORM AT (8E 13 .5 )
RE LT K (5 .)= i~VCRP
RELTX( ~~)’RVSAT P
RE L T X I I O ) Z R E L T K ( 1 1 ) * KV A R E A
D SN TK (e ,)aDSMX (9)*DSMTX(12)w4iSM lK (15)LFRONTPSJ

D SMT K ( 33 ) ‘OSMTK (33) =J~ MT~ C 38)=~~E A RM U
FTA FLJZ(c): Ia. 1.RvCRP
FT A ~~U2 ( )~ Ia .7.RVS AT P
FT A F U 2 ( 1 L )~~ - T A FU2 (11 ) ’k’,l A R E A

LQCATJOM ’ .3 13 I N P U T S : T X ( P T = P ,.~)
F ORTRAN S T A T E M E N T S

W TRT K - .-3 E J
LOC.A T ION’~~4 TX INPLJ TS :TL ,EJ (T ,3 *TTR.)
LOCAT ION • 35 FU2 I N PUTS ’TX(P I’FlN)
FORT R AN SIAT IM INTS

RE L EF A : ED FJ~
~.A LL F N F L J ~~(PT TK.,PA TX ,T3 L J , C D A T X S R L L I E F A ,1 . ,FN ,VR E L )
WTRO :V IAIK .IdTLTX
PRA T I O u ( P ~. T X — P A  T X ) / ( P T  T K — P A  T X )

0

C-
F1153 3
T X 1 $ 3  : Q
TY 153 : 0
IZ1S3 0
FV3S 3’O
TX 3S 3=0
T Z 3 5 3 z 0

LJCATIOI4’16 53
INPUTS TX ( EXT’FX,2 ,FYT*FY ,2,FLT *FZ,2, TXT:TZ,2,TYT’TY,2,TZT’TZ,2 )
INPUTSa QL ( 2’ 3)
FORTRA N ST ATEM ENTS

;, 
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LID TLzFX4S3 / AMASS —( Q TL*w TL)$ .01745—
1 32.2SS1N (P1TTLS .0174S)
wD TL .FZ453/AMA SS— (—Q TL*U TL)S .01145.

I 32.2*COS (PITTL S.01745 )SCOS (ROLTL* .01745 )
ZFORCE —W O TL/32.2
STRO KE 2 .4 4 17  — A LTTL

L OCAT ION’ l O IL INPUTS* S3(TY ,4*rY )
FORTRAN STAT EMENTS

XENE RGV ’.5*AMASS* (U TL*U TL•W 110W TI )
1 •.5*(1YYTLS ~ TL*Q TL)
PEMERG Y’ (PT TX—P A T K) • VT  1K0144. • (PC TX—PA TX )SV ~ TK0144.

1 • AMA SS*32 .2*ALTTL
TENERG Y’ KENERG Y +PENER GY
XOUP4T*XOLJ’dT. 1
AA CCELaSQR T (QD TL000 IL )
LACC EL’ ( SQR T ( UD TISUD TL .WL ) TLSW D TL))/~ 2.Z
VTOT ALSSQRT (U TLSU TL .W 1L*w TI)
X.ACLIL’EU VA SCQS(PI TIL ) • EW VA* SIN (PITTL)
CM I’D.

20 CNT ’CNIel .
1’CMT. .001
IF (I .01.1) UA PtI ,� ) & A L T TL~~i2. •W2 TR
Ui TR .XYZB (3’I.i)
VI T R ’ X Y Z B ( 3 S 1 . 2 )
Vi T R w X Y Z B ( 3 *I . 3 )
R Q L T R ’ 0
P I T T R — P I  TTL
VA VT R :3

LOCATION 63 TR
F O RT RA N S IA T EM1N1~.

IF t INT .LI. 6 .)  GO TO 2C
C,AP( 9)ZALTL. ‘1.: ..w2 TR
APCLZGAP (.,)
GAP~.,R~~,AP ( ‘~)
GAP W L -OA P ( 8 )

.,APW R ’G A P (  7 )
GA PFF ‘ G A P ( 8 )
C,APFR ‘C. AP ( - Q )
C.APCC. ALTTL .12 . —14.5

END OF MO DE L
PRINT
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MODE L DE SCRIPTION BJEINC, CUSHION LANDING, F
B ON IN

ADD PARAMt TER 5LAM A S5,RV ~.RP,RVSAT P ,~(VAR1A ,FR QP ’d TMU ,REAftMU,X3UNT 1
KE NERC ,Y ,PENERGY ,IENERGY ,PRAT IO ,v TDTA L, R ELIE FA ,AA CCEL,LA CCE L,
C,APCL ,C,APCR,GAPWL,G&PWR,GAPFF ,cPAPFR,CAPCC,,CNI,TSWITCP4,WREI,W1~ 3,
ZFORCE, STROKE ,XA CCEL

A D D TABLES ’X YZB,~.1,GAP ,9
LOCATIJd— ~~t VA INPUTS’TL
LOCATIO N = 80 TA
LOC ATI ON 68 MA E 1NPUT$*TA(A2&C.~~,D�’Cj)
L OCATION 68 MA T INPUTS ’TA(D2~~~L I
LOCAT iON = 63 T B
FORTRAN STATEMENTS

IF ( EQ MA F .GT. IS .)  F3 MA I ‘ 15.
IF ( F O MA E . LT .  — 4 0 . )  FO MA I
IF ( E Q  MA I .LT.  300. ) EQ MA T 300.
IF CEO M A I .GT. 970 . )  FO MA T = 970 .
IF (TSW ITC H .LT. 0.1) FO MA 1 0.
ELIOL EQ MA I -

In IC FO MA I
ST A.:~L A2 Ta

LOCATIO N 51 IC
L D C A T I O M &2 UI 1MPUTS’VA,TG
FORTR AN STATEMENTS

IF (KOUN T .t~~~. 1) W RI TE (6,10 ) (RELTK.(1),I=4 ,ii) ,(DSMIK (j),1*4 ,36) ,
1 (FT A FU2 C I) ,I&4 , 11)

10 FORMAT ($113 .5)
RE L TX(5 ) RVCR.P
RELIK ( 6 )  = VSATP
R I L T~~( 1O )=RtLIKU1 )&XVARI A
3SMTX (e,)zDSMTK (9)=DSMTK (L )JSMTX (15)’FRDNT~0J
DSMT~~(ib )z0SMI ~~(21)=3SMT~c (Z4)=:SMT,c(27)=RE AkM u
DSMTK( 30 ) ‘OSMTX (31) L)SMTK ( .,o) =.~tA RMU
E T A  J 2 ( ” ~~~14 . 7 ’ k V . : k P
F TAFJ 2~~~~~ 14 .7.RVS ATP
F T A F U 2 ( 1 J ) :f TAF U ~~(1i ) *RV A kEA
P 2 10 PC TX

LOCATIOP4 43 EJ INP LJTS ’TK( PT= P,3)
LOCATION’45 10
F ORT RA N STATEM IN TS

W TR T K ’W 3 EJ * 2.
IF (ALTTL .LT. 3.5) W TRTK ’W 3 1.1

L O C A T I O N ’ 2 4  TX I N P U T S & T L , E J ( T ,3 T T R ) , I O ( W , 2 EW C U , T , 2 & T C U )
LOCATION 35 FU2 INPU T$’TK.(PTsFJN)
FORT R AN ST AT EME N TS

R E LIEFA ED FLJ 2
CALL F M F L O W ( PT  TK ,PA T K , T 3  t J , C DA T K * R t $ . I E FA , 1 . , FN,W R E L )
W T R O Z W T A  T K • W T C T V .
PRAT IO-( PC TX —PA T X ) / ( P T  TX— P A IX)
F X 1 S 3  0
FV153 * 0
F11S 3 * 0
TX1S3 * 0
TYLS3 • 0
TZ1S3 • 0

35 3.0
1X3S3 0
11353*0
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LO CAT IDN 1o 53
INPUTS— flu ~XT = E - ~ ,2 ,FYT&FY ,2,FZT’FZ.,2, TXT IZ,2,TYT&TY,2, TLT=TZ,21
1NPtJTS OL ( 2& 3 )
F ORTR AN STATEM ENTS

3D T L = F X 4 S 3 / A M A S S — ( Q  110W T L ) * .0 17 4 5 —
1 32.2*51K (PITTL* .01745)
WO TL ’FZaS 3JAMA S5 (~~~ T L *U TL )- *.01745.

I 3.:.2*25 (PIITI*.01745)*COSIROLIL* .01145)
ZF OMCE — WO TL/32.2
STRO KE .:.4~.17 — A L T T L

LOCAIION I3 TL INPUT 5 S3 ( TV ,4~~TY)
FORTRAN STATEMENTS

KENE RGY’.5*AMA SS S(U TLSU TL+W TL.•W IL )
1 •.5*IIY VT L ’.. TLS Q TL )
PENERGY= (PT TX—P A TK)SV T TK*L.4 . • (PC TX—PA T K) *V C  TK*144.

1 • AMA SSS3Z.2*A LT TL
TENI RGY= K ENERGY +P EP4ERGY
K3~frt T KOLIdT . 1
AACL~~LzS QgT (~~3 TL*Q D TI)
LA CCELZ (SQRT (UL ) TL*UD TL+WL ) IL’WO TL))/32.2
VT3 TA L=S ~~~T (U TLSU TL .W TL*W IL )
XA...~~E L E U VA ’ .JS CPI T IL ) • LW VA *S IN (PITTL )
CNT O.

ZO CNT’CNT .l.
I-CNT• .001
IF ( I  .G T . 1 )  t. ,AP ( I•~~) AL ITL ’12 . •W2 TR
UI TR ’ X Y Z B ( 3 * I . 1 )
Vi TR XYZB (3S1.2)
W i IR XVZB(3S1•3)
RO LTRZO
PITTR*PI III
YAIT R=3

LOCATION 63
F ORTRAN S TA T E M E N T S

I f ICNT .LT. 8., ) GO TO 20
GAP (9)’ALTTLeLZ..WZ IR
GA PCL *GAP ( a)
GAP CR ’&AP ( 5)
G .APWL *GAP ( ~

)
GAPWR’GAP ( 7)
GA PE F ‘CA P IB )
GA PFR ‘G,A P (9)
GA PIG *AI T TL *12. —1 4.5

E N D  OF MODEL
PRIN T
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PR I TITL E ’ F ILE B FABD 2 O
LI P A R A M E T E R  VALUES
DL MA1D L~~49 .b ’., C O L = 3 . 6 O $ ,X P 1 U L ~~O, ISWO L & 3, 5T AQL E0
L I  A IXXSG&b7,IYYSG&7 O,1ZlSG 573,1XZSC, 20,IXY$G&O,1YZSG~~3
IN *0 OL ’— .OSb ,*A OL* — i . 8 9 ,*U OL’ O,ADEOL’ 0
ST Z A DL=— 3.iS,ZAD OL * O ,ZQ QI&_2 .91,ZU OL=0,ZDEOL=—1.272 ,
(I X 13 01’ — .765,1DSOL — 1 .3
IN  MO DL ’  .0206,MA LOL * — .15,M ADQL=0 ,M~ DL ’ — 35 .66,
0. MU OL’0,MDEQ L’ i.805,M3501 2.991
V O C B OL 8.0833 ,E S P O L~~O ,SPOOL’O
ST FY1DL*O, FZ 1OL & 0 ,TXIDL O, TY1Q L Q ,TLIQL ZO
I i  y~ DL— — 1.i5 8,YBODL ’O,YP OL~~.11 9,YR DL’1.44,YDkDL’.2137, YDADL~ O
0. L 0RDL~~.Ob4,LB DL~.— .1b62 ,LBDD IzO ,LP O L — .235,IR DI~O.49,LDADL-O.l203
Y Q NDkDL — .257,ND ADL~~— .07Z2 ,NB DL~~.O51b,NBDOI~~U,NP D1&.Z58,NR DL —l.5’,3
~ S LBRL)L*i, YbRDL_ 1,NBRDL 1
SS 1 ID1V A ’3,IOGVA 6,S VA= Zb ,V S VA &22i.2444 ,ALSVA O.
SS Cl  M A 1 &  —1 .,Cl MA ZL1,C2 MA2 =~
SS P, VA ZO, IVA :O,RW1VA Z.0,VW VA=0
DI L C l M A 3=— I, AN FU= 1
03 EL EVAT R 1.
U TAB LL , FTA FU ,.

‘~ C u, O,5~ OOu,550~J~i
EU 2U~D,2003,3,0
FJ TA BLL, A 2T TA 2,2
DI I 0,53
VT 0,0
AL TA B L E , B 2 T T A 2 ,~.
EL I 0,5,S.5,~.C

0 ,3 , 0 , 3

ST 3
AL 3,0,3,3
PL TAtL I ,A2TTA ,2
TI 0,’~O
p p .

~ 1 , 0

LI
F.) A ~~~~~~
ED 3 , 3

T A B L L , . . : T T A ,:
03 C 0 ,~~0

C - , C
C l  TA IL ~~ , D . : T T A ,2
3 ~,

V 1,1
INi T iAL L~) . ~1T13P ’d~

~~C A U ,:1.2~. ,V 5
VT
L I  ,W SC,~~~,P S-~~0,~ S~~~0, F 5~,&O,
A L  A ~CjLSC ,z0 ,P 1 T 5 1 , YA W :C, ALTS( ,~~l3DU,~ S~,= 931,Y 5~,= 3

PR1’~I 1c .,TROL:..
P 1 O .C. D AT A
Y A  C, YOP =
AL UOP 0,~~. .T~O,3
C I  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~R U ~~ .31,.OI,..~~,.O1
Q PAR.A M E T L ~ V A L U E S
R I Tk3 L~~— .J7~.,YT~.D L &— . i 9b,N1RLL :— ..:oi,XTRO I :—.~I156 ,MAL OL* ..S
BE A MTF:~L=— .C 119
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PRI N TER PLOT S
L I*A R  ANALYSIS
DESIGN 0~~..
I1*A R A N A L Y S I S
1NI C ONT ROL, A L T S C O, * S Gz0
S T E A DY  S l A T E
* IC— X
INT CONTROI,ALTSG’l
0.1. DATA

9, 1) 0,0
STE ADY STATE
INf CONTROL, AL TSG -3, P ITSCAO
O.C. D A T A
YQP C(9 ,1) ‘ ,~~~

SS P A RAM ET ER P I T S 3 , I C
SS S1 A~~T =~
S S ST DP~ 6
SS POINTS.~
D 1S P LA Y I
33 OC,VS,PITS 0
U SG,vS,PITSC ,

SG,V S,PI1S~
EQ MA 1.vS , PIT~~,
EQ
Dl SPLAY 2
VT VA,VS ,PITSG
AL V A ,V S, P IT S~
EIEOI,V5,PI T-. -

EX 20L~~V S~~ I T S ,
~
- 2 ~~L ,VS ,~~ IT S

-
~

ST~~4Dv ST ATE
A L L  YI&TIS
PLCT IC ~ S.J.bAUM~~~~ TNE ~- ,  ML ~~~~~~~
1 IT L ~~ - ’~— A ’ .~ ’V .‘/~~C ’ C  :~~~- L C Y ~

- , ~AN . I ’,, A ~ A C r i  AN AL Y S I ,
P R A T  E
LI SPLAY!
F.)  MA  I ,VS ,T IM L
EQ ~‘ A  R ,VS ,T IME

~3 Ml ~~~~~~~~~~
13 ~C,vS, TI M ~

C t S ~~~LY2
J S3 ,VS ,TIM~
V ‘~C,,V 5 ,T~~~F
~

El MA1,V5 , l jM-
V I VA ,VS ,TIM~
D I  S P L & Y3
A L  V A ,V $ , T IM t

P 115 C ,,VS ,T IME
YAWS ,,VS .T IME
A l  T~~G ,V S ,TI 

hI~~

D I  S~ I AY4P S~~,VS ,T I ME
O S&,VS,TI”
‘~ SC.VL,~ IMEBE VA,VS, T IM :

33 
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LI S PL & Y 5

~ S~.,,VS,I1M~
~ ~.~~~V 5,IIME
YD ¶G,VS ,IIME

~- O  F U , V L , T I M :

~-O MA 3 ,V S,lIM t
TI P( .1
I MA.~ :20.

34
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EL.E B F A T ~,aI 1
PA R ~ M E T E X  VALUES
M A I J I - a W .8’.,. O :~~.8 , X P1 OL .~0 ,1SW3L_ 3,S TA QL tU
1 X* S ., b 7 , I  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
X 3 L — .05c~ ,-~A OL: — 1.b 9 ,XU DL’ O, (OIOL’ 0
?~ uL* .,.15, Z A s Y J L *  O ,Z ,~ UL~~-~~.9 1,Z 3 0L 0,Z01UL 1.272,

~3 J~~= ~ .7t~~,ZDSCL : —1.0
M O UL~ .1.~0o,MA LJ.. & — .15,M 0L 0 , M r  0L —IS.oo,
~1 3 JL ,, M . E D = —I.~s35,MDSOLz~~.99l

31 b.J~~33, F5PDL D,5P031:3
-Ylj . ~~~~~~~~~ 1L &L,T X1DLL.Q,TY1OL~~~,TLIQLLO
Yb J~~- -1 . 5 b , ’ntjJ3L -j ,VP JL- .1lQ ,Y)~ i.4~~,YDk)L:.~~I37,Y~iA~~L=0
~~~~~~~~~~~~~~~ DL~~-~ .~~bb~~,LBDDIz3,LP DL’— .235,LK DL=O. ,LU A3L~~~.1233

k~~L- - . I ,~.~~A~..) .. - . 3 1 2 2 , N 5  O L . ~J5 38 ,NB0DL-.~J,NP Dt.= .258,NR DL’—1 .543
I &j  ,V~ikJL 1, NrRDL ‘1

) 1 V A : % , . D ., v A z 6 , S  V A 2 b , V ~ V A ~~~. 1.2a..4,A LSVA 3.
L I M A L _  1.ILI M&..-C,1.~~MA2’O
PV V A=3,~~ , 1 V A * 0 , R V  1VA ~~.
11 M A J - - 1, A’ , ~ U 1
T ABLI, fTAr ~~,..
0,933, “ C 0 .) O ,  55300
Z0cx),2uc~~,3,o
I A Bi_ I ,&~ I T  A .~, .
C) ,
0,0
-T ABLE,b ZIT &2 ,.
0,5, 5. ’-)~~~~J

T A &1 ,L~ IT k2 ,a
3 • 5,5.5, 5~.
3,0, 10.e-1,1C - .b1

C1
I , C)
I ABL E ,~~~TTA ,I
0 ,
3,0
T ABL E ,CZTT A ,
O ,53
-3 , C
I A b.. E , w~ TI A ,
0,5)
1,1
I N ITIAL 1J~~D1Tt0NS
U SG’ .~~i .L ’.,V SC,’3,~

, S G 9 ,P  50*3,, 5G’O,R ~~~~~~~
R J ISGr( ,P ITSG*l,YAWSC ,*O ,AL T SG &2300,k SG 931 ,V SC,~ O
~‘~-IN T C0NT R3~.’~3
O .C. DATA
YDE * ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
UOP 0 ,3 ,300 ,0

~ .OO3b,.01,.ii,2,3,2, .04,.36,1.5,2,4,4
RU •
PA RAMETE R VALUES
L T R D L~~~.O748,YTR)L’ .332,NTRDL *— .3bl,,XTR3L ’.0276,MAL0L .3S

M IROL ‘-.0 1 47
L I N E A R  A N A L Y S I S
DESIGN 0.1.
LINE AR ANALYSIS
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I NI CONTROL, A LTSGRO,I S~ ..0,Y S(,’O
STEADY STA TE
X I  C— X
A L L  S l A T E S
PR I N T E R 210T5 , PL OT ON
P LO T  ID - S .J . B A L ~S GA RT NER , MS 41—47
T IT L E ’ b — A R PV  u / A ( R S  QIPL OY ED, LANDIN~ APPR OA CH Wi T H SHA RP E D GE D OUS T T’S
P RAT F ‘2
DI SPLAY I
FO T M A  € , V S , T I M E
‘- C MA R ,v5 ,TIME
E Q  M A  A ,VS, TI M E
~ 3 0C,V S ,TIME
R~~.,, V S , T 1 M (
C ISPLAYZ
U L & ,V S,II M E
V SC.,VS,TIMI
V SG,V S,IIM E
ED M A I , V S , T I M E
V T ~A .VS, TIME
DI 9 ’ L A Y3
AL V A , V S , T I M E
ROLS 0,V S ,TIME
P I T S C , , V S , I  IME
Y A VS C, VS • T I M E
ALTSC,YS ,T IMI
DI SPLAY4
P SC,,VS,TIME
Q S G , V S , T I M L
P. ,,VS,TIML
.
~~~~ # A ,V S , T I M (
C I ~P~~A Y 5
x L0,vL, TIM ~
Y ~3,VS,TIM~
Y L 5c,,VS ,T IME
E Q  FU,VS ,T 1ME
FC M A 3 , V 5 , T I M E
I I M ‘. I
I MAX ‘20.
SI4JLAI E

36
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IIT1.E- FiLE BFATD2 O
PARAMET ER VALUES
MA113L 49.69,C oL .3 .b oe ,XP ID L .o . ISWO L & 3 ,STAO L * O
IX* .SG*61,IYY$G*79O ,IZZSG .57O ,IXZ5G*Z3,IXYS~ a0,IYZSG .O
*0 0 L — O 5 b ,XA 0L —i.89 ,X1J 3L 0,XDEOL . 0
ZA OL&—3 .15,ZAD3L. 0,ZQ O L — .~.9l,ZU 0L 0,ZDEOt.. —1.272,
ZO OL — .1b5,ZDSOL — —1 .0
MO DL- .0206,MALOL — .35,MADOL O,NQ 01* —15.66,
MU 0I~~O,M3EOL- —1 .805,MDSQI 2.991
B DL ..b.0833,FSPDL 0,SPOOL&O
FY IJL &O, E Z IO L* O , TX I Q LV . O ,T Y 1 DL LO ,T Z I O L* 0
Yb DL-— 1.i5 8,YBDDL -0,YP DL:.319,YR DL:1..i4,YDRDL .2137,YDA DL 0
LDRDL .Ob.,,L8 01*— . 1662 ,LBDOL.-0, LP OLZ— .235,LR DL~~~.49 ,LDAD t O. 1203
N DP.0L — .257,NDADL — .0722 ,P~ DL .0S1b, NBDDL.O,NP
•.258,N~ DL - — 1.5.3
LaRDL* 1 ,YBR )L 1 ,NBRO L -1
I D i V A a 3 ,  IDCVA D,S VA 26,V5 ,  VA&221.2444,A LS V A= O .
Cl M A 1  —1. ,C1 M A 2 — 1 ,C2 MA2—0
Pw VA O ,,jW iVA *O,P.W1 VA - 0 ,Y~ V A *O
...l M A 3 — 1 ,A N  F U zj
ELEV ATR*1.
T ABI I , F T A F  U, -‘
O ,933,5Oc,)33,S~~000
2000,2003,3,0
T ABL E ,AZTTA2 , 2
0,50
0,0
T ABL E ,b. TTA2,-.
O • 5, ~ .5, 5 -.
O ,0,0,0
TABL E ~~~~~~~~~~~
0,5, ~
0,0,0,3
T A B L E , A~ I TA , ~

0,0
TABL E , B 2 T IA , .
0 ,SD
0 ,0
1 ABL E , ~~ I T A , .
3 , SC)
0 .0
T A 811 , IT A ,
0,50
1 ,1
I N I T I A L  C O N D IT I O N S
U S~.-2~~i.24,V S , 3,W SGr~ ,P ~~~~~~ 5G~ 0,R S4.~0,
P.CLSC,rO, P1T5C,aI ,YAW S~~~O,ALT5,,:2OOO,X 50’~~31,Y SG*0
PRINT CONTROLL4
O.C. DATA
YOP * 0,0,0,0, 1,0,221.24,0,9,9,0 ,0
UO P 0,0,303,1
Q .3336,.31,.1l,2,l,2,2,.3b,1. 1,4..
R U :
PAR.AME TEM VA LUE S
L T R DL — .O7 .B,YTP.~~L — .332,NtR0L — . M . . , X T R O L — — .0276 ,MALOL ..5O

MTRQL’- .0147
P R I N T E R  PLOT S

3;.
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L I N E A R  A N A L Y S I S
DESI GN D.C.
LINEAR ANALYSIS
T A E L E  ,B2TT A2 ,2
3 • 50
-.0 ,-.0
INT CO SIRIL, ALTSC O,X SGzO
Sh ADY STATE

* IC—~
INT CONTROL ,ALTSG 1
3.C. DAT A
Y OP-C IQ , 1) 0,0
S T E A D Y  S T A T E
INT CONTROL, ALTSC. O,PITSG~O
D . C .  D A T A
VO~*C (9 , 1) 9 ,9
T I T L I -B— A R PV V/ A CR S DEPLOYED, LAN D ING APPROAC H TRIM ANALYSIS V/CROSSW IND
s,s PA R A M E T E R— P I T S C , I C
55 START = 2
55 SlOP’S
SS ~‘)1NTS I3
01 SP ~. A V i
33 OC ,VS ,PITSG
U SG,V S ,P IT SC,
V SC. ,VS,PITSo
f-C MA I ,VS.P IT SC.
FO MA 2 , V S , P I T S C ,
D I  SPLAY2
V T  V A ,V S, P I ISC,
A L  V A ,V S , P I T ~~,
F LII I ,V5,P ITSO
EX201, V S ,  ,TS~,
F Z 2 ~3I ,VS~~i• IT~~.
S T I A O Y  S T A T E
A1.~ ST AT E S
P (~cJT ID * S.J .SAUM GAR INER , MS 43-47
T I T l . I.B— A- PV  W / AC.RS DE PLOYED,  LAN OINO APP ROACH A N A L Y S I S

D I S P L A Y  I
EQ MA E , V S , T I M E
EQ ~ A R , V S , T I M E
EU MA A ,V5 ,TI M E
03 3L ,YS ,T IME
R24 ,V S ,T IME
DISPLAY2
U $C,V S ,TIM E
V S C , V S , T I M E
w SG, V S , T I M E
ED MA I , V 5 , T I M L
VT V A , V S , T I M E
3 3 ~~~L A Y 3
AL V A , V S , T I M E
ROLSC,VS,TIME
P ITS~~,VS ,T IME
Y A W S G , V S , T IME
ALT SG,YS,TIMF
DI W LA Y4
P SG, V S , T I M E

38

_  
_______________



5G,VS,TIM c
R SG,VS ,TIME
BE V A , V S , T I M~
DISPLAYS
X SC,,VS,TIM r
V SC,,VS,TIME
YD SC,,VS,TIME
EQ FLJ ,VS,TI ME
Fl  MA 3,VS, TIME
T I P ~~’.1
I HAl. -20.

39
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MODE L DE SCRIPTION b—AR PV, LANDING APPROA CH TRIM ANALYSIS, BENTOZO
AD O PARAMETERS, ELEVATR, UW ,VW ,WW,RR ,PP,YY ,VWZ
FORT RAN STATEMENTS
C
C COMPONENT TA? IS USED TO DEFiNE WIND CONDITiON S DURiNG
C LANDING APPROACH
C
LOCATION - lb  1A2
F ORTRAN STATEMENTS

UW A2 TA2
VW *B Z TA2
wW C2 TAZ
RR ROLSG
PP~ P u S C
YY YAWSc,
VW Z (MS (S IN(RR)SSIN ( PP ) * C Q S ( Y Y ) — C Q S ( R R ) * S Z N ( Y Y ) )

3 • ~~* (SIN(RR)$SIN(Pp )*S1N (YY)+CQS(RR)*(3S (YY))
2 • Ww*(SIN (RR)*COS(PP)l
VW V A *V W 2

LOCA TION-46 VA INPUTS SG,TAZIA2sJJW ,C2~ WW)
L OCAT1 ON’ 28 MA I INPUTS SC(PI I— F I N )  , V A ( A L C2)
FORTRAN STAT EM E NTS
C
C THE FOLLOWIN G FOUR LINES HAVE BEEN ~3D1FIED
C

FI~e~&2 SQRT(U SG*u Sc,.w 5G eV Sf.)SSIN (FO NALS3.I.4]59/I80.)
RPD .0174S 324
C A L V A  CO5 (AL VA SRPD )
SA IVA • S IN (A L VA~~RPD)

LO CA l ION=84 MA2
FOR TR AN STATEM E NTS
C

COMPONENT EU DEFINE S IPII: DESIRED LANDiNG APPROACH
C GLID E P A T H  A ND COMPONEN T MA3 C A L C U L A T E S  TilE A L T IT U D E
O ERRJA QE THE AIRPLANE DURINO THE FINAL LANDING A PPROAC H .
C
LOC ATIO N s 9 EU INPU1Sa SG (X ~ F IN
LOCATION - c~7 M&3 I NPtJTS*S (.(ALT C2),FU (IO’F1N )
LOCATION’72 JC
3.C. INPUT S - P SG ,w SG ,R SG,ROLSG,PITSG,Y AWSG ,VT VA,V SG ,W SC,

ED MA2, Y SG ,fD M A 3
D .C. OUTPUTS • F INMA A ,FINM A (,FXIQL,FINM A R
FORT RAN STAT EMENTS
C
C. COMPONENTS MA E, MA A , AND M A R COMBIN E D.C. OUTPUT
C COMMANDS TO THE CL%4TROL SURFACES W iTH GROUND PILOT COMMANDS.
C T A BLE 02114 iS USED AS A SW ITCH TO SHUT OFF THE OPT IMAL

CON TROLLER.
C
LOCATION — 113  TA

LOCATIO N • 143 MA F 1NPUT$ TA (A 2 z.~. ,D2*C1)
L O C A T I O N  & 3..5 MA A INPUTS 1A 1 B 2 & C2,D2 C1)
LOCATI O N 14 7 MA R INPUTS T A t C 2 ’ C 2 , D 2 C1 )
FORT RAN STAI t MENTS

IF (Fe M A t •C ,T. 15.) ED MA E—15 .
if ( ED  MA F .Ll. —40.) FO M A F - — 4 0 .
IF (E L EV A T R  .GT. .1) IIEOL FO MA F
IF (03 DC. .LT . 300.) 03 OC — 330.

40
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IF 103 DC .GT. 970.) 03 DC ~ 97 0.
O3~~~ . 300.

L OCATIDNI.2 01 INPUT SaVA
F O R T R A N  STATEMENTS

IF (FO MA R .GT.  15 .)  ED MA R * 15.
iF (ED MA R .11. — 15 . )  ED MA R * —15 .
AI LO L • PC M4 A
RUDOL - ED MA R

LOCATION&24 DL INPUTSRVA ,O L
LOCATION*I0 SC INPUTS* DL,OL
END OF MODEL
P R IN I

41
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TITLE’BOEING LANDING WITH SUCTION BRA Ki NG , FILE BL A ASO 3
TABL E ,T POIO ,2
O , .1
0,20 -

TAB L E ,T AB E J 1 .7,5
1 ,12. , L 2 . 93 , 1 3 .b 3 , l 5~’
1 .01, 1.05 5 , 1  . 0*, 1. 31, i .08 ,1.0$5, 1.15
3,1,1,1,1,1,1
19,1O.27,9,b.Q5,3 .1,L~ 47,1.2
0,10.39,9.73,6.51 ,4. 18,2.85, 1.3

21,10 .5, 9. 83,a.9,5. 17 ,4. 15, 1.4
22,10.6,9.9,7,S.3,’..3, 1.5
TABLE,TABEJ2,7,5
1,12.2-., 12.93,13.61,15
1 .01 , 1.055 , 1. 0*, 1. 07, 1.08 , 1.085, 1.15
1,1,1,1,1.1,1
19 ,1O. 27 .9 .6. 05, 3. 1,1.47, 1.2
20,1 0. 39, 1. 13 , *. Si ,... 18,2 • 85, 3.3
2 1,10 .5, 9. 83,*  .9 ,5 .1? .4. 15, 1.4
22.10.6,9.9 ,7 ,5.3 , 4.3, 1.5
IA ~~~I,ABLTK ,2
13, ) ,40.84, 1
T ABI I , XV ZT K. , 22
106. 85, . 765 ,O ,67 .5
105. 765, 3 .8 5 , 0 ,2 2 . 5
98. 75,2 ,0 ,0
86.25,2,0,0
73.5,2 ,3 ,0
60.5,2,0,0
41.5,2 .0,0
34. 5 , 2,0 , 0
21.5,2,0,0
14.235,1.85,0, —22.5
1345, .765 ,3, — 67.5
TABLE ,DSMTK, 11
9.23,1,.?
9.23,1,.?
12.5,1,.7

• 12.5,1,.?
3 3,1, .7
1 3 , 1  ,.7
13.1 ,.7
13,1 ,.1
13,1,.?
9.23,1..?

T ABLE , IA LTK ,22
1, .3111,17 .42,6
1 ,.O1.11,17.42,6
I , .00812, 17 • 42

1, .00872,17.42,6
1,0,20.42,0
1.0,20.42,0
1,0,20.42,0
1,0,20.42,0
1,0,20.42,0
1,0,20.42,0
1,0,20.42,0
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T A BLE ,RLLT P’..,.,

0 .u, 1~,-., 1-.’.PA RA ME T t K  VALUES
P2 ~V3 -1 - ..7
P1 10-200,11 IDsobO,SH113&0,C3113.e
A~~2FS& 3,D2 F5—1 .lt.
A K 3~ S.3,03 F5*I.63
DPIYF S.2,APITFS. • 1O..4, T AMF $z 520
HO F S’-1,VOLFS .03364 ,FC FS& 1
A K DU2 2 ,AL 0U2:1 .25,D 0U2 1.*3
TAPc~U2~520,HC- 0U2 1,FC 0U2 1
O PEOV 1—6D , A L DVI ’.1 b7
o 0 V 1— L .o 3 , TA MDV I .52 0
HQ DV 1 1,FC DV i ’ 1 ,V A L DV 1’ 1
AK. DU3 2,AL DU 1-L.*8,O 0U3’l.lb
T A~~~L13 52O,H0 3U3z1 ,FC D03’l
0PEDV ~~—*O ,AL 3V2’.1b7
O 3V2 &1 .lb, TAMDV2 &520
PlO DV -1 ,~~C D~~2 -1,VA L 0V 2 -1
ANTE Ji- . 1.9,ANttJ1. ‘.174,4K EJI’.2
A Pr4VEJ2&.0143,ANE EJ~~= .08*d,Ai~. 1J2’.2
P2 E J 1 1~..7,T2 EJ1 z52 0
T2  EJ 2 & 5 2 0
VU TK.oO ,PA TI~~ 14.7,NE TK. — 1l
CD GT k’.’~,NSTT K -1 ,N P TTKz1 O
BSTTK~~28*, WLTTK 8S .5
COIT K.’ .b,CDZTIc ’.Z, CDAT K -.9
BSCTK ’2 2 ~~,W L C T K~ 100
T A LJTK. • .005 ,A MI~T K’0
DMPIPc ’.OZ, EPCTK.-1
R U  LI K. x3, P 1 IT ,~. C, V A WI K —0
* TK.’3,A L T T K~~1)
O T’~— 0,V T~~— O,W TK~O
P TK 0,. T k&0 , p

~ TK— 0
OP EDV3 ’ 6 U,A L 0V3 ’ .5 ,D Ov 3-~.TA P CV3 -520 ,P4 0 DV3-1 , FC DV3~~1, V A L D V 3 - 1
IN I T IA L  OL NOITIONS

* P1 ~S-199.9
P 1 DV4~&399.5
Pt DU1’1S’9
P1 DV1~~199 .5
P1 0U2-199
Pt  EJ I = 1 9 8
P 1 EJ2 ’198
PT Tk—15 .82.VT TK-34.b
PC T K’I-..7,VC TK.-98.
P1 D V 3 16
ERROR CONT ROLS
P1 FS— .O1
P) DVZ ..31
P1 DU3 ..O1
P1 DV IS .Ot
P) DU2 • .O~
P1 EJ1..C1
P1 EJ2a . )L
PT TK .O1
VT Tk— .01

43
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PC TK— .O1
V C  T k*.O1
P1 DV 3 — .O1
PR I?~T CON TROL 3
LI P *AR ANALYSI S
S T E A D Y  STATE
X I C— i
L I P ~~AR ANA LYSIS
PARAME TER VALUES,OPEDVZ.45
STEADY STATE
PARAM ETER V ALUE S ,OPEDV Z&30
STEADY ST A TE

44
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T I T h E —  FILE BLABA 1
P A R A M E T E R  V A L U E S
M A)DLB49.b9,C 0L— 3.bO8 ,XP1UL O ,ISWOL~~3,STAOL~~O
IXxS G~ 67,1YYSG 790,1ZZSG—57O,IXZSC 20 ,IXY~ 6&O, ZYLSG -.O
*0 0 L — .OSb ,XA OLz —1 .89,X.U DL- 0,ZDEOL~ 0
24 OL —3.15,ZADOL 3,ZQ 0L —2 .91,ZU OL&0,ZDEOL —L.272,
20 0L — .165,ZDS OL - — 1.0
MO JL~~ .OZ O6,MA L O L - — .15 ,MADOL-0 ,MQ OL~ —15 .c.*,
MU OL=0,MDEOL — 1.83 5 , M 350 L 2.991
8 DL z 8 .0833,FSPOL&0,SPOOL&0
Yb 3t~~— 1.15b ,YBDDL - -3 ,YP DL& .119,YR DL&1.44,YDRDL& .2131, YDA D L IO
LDKDL& .0b4 ,LB DL—— .1*62,LBOOL—-O,LP OL-~— .235,L k DLLO .1.9,LDADL&3.1~ 03
NDRDL — .257,NDAD L~~— .O722, P~~ DL~~.05Lb,N&DDL—O,NP DL— .258,Nk DL —1.5-.3
LBRDL-1 ,Y8ROL 1,NBR3L I
I D IV A 3 , I DGV 4 o ,S  IA &2b , VS V A ~~Z 2 I . 2 . . . , AL S V & - Q .
Cl M A 1~ —i.,C1 M A 2 1, C 2  M A 2 0
GA X T G Z I , C , A Y T G Z O , G A Z T G 0 , X O  T G - D , Y 3  T G - O , Z O  TG— O
PW VA G,0W1VA 0,RWIVA O
C l M A 3 - 1 , A N  FU— 1
T A B L E  ,A 2TT 8,2
0 , 53
3,0
TAB L L ,FTAFLJ ,.
0 ,9)0,  50000, 55000
2O0O ,~~0OO O,O
TABL E .421142,2
0,50
0,0
TABL E ,B2TT AZ ,-.
0,5, 5.5.50
3, 0,0,3
TA B L E~ ,~~~tTA 2,M
0,5, S.5,50
O .0,0,3
T A B L E  ,D2TTA2 ..~
O .50
0,0
TAb~.E ,A .TT A ,2
0,50
1 • 6, 1 • 6
T A B L E ,BZ T T A .~
0,50
3,0
T A B L E  ,.2TT* ,2
O ,
3,0
T AB L E ,O~ TTA ,~
0,50
1,1
T AB L E ,  AB LA B , 3
1 3,0 ,31. ., 0,90
T A BLE, *YZ AS , 12
1 45,2,0
1 30,2,0
11 0, ~ , C-
90,2,0
•1 U .2 • 0
50,! .3
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30,2,0
10,.~ ,O
1A B L E ,  OSM AB , 12
10 ,1 , . ?
20 ,1, .?
23 ,1 ,.7
23 ,1 ,. ?
2 0, 1 , .?
20,1 ,.7
2 0, 1, .7
23,1, .7
T A B L E ,  1AL A~~, 16
1 .0, 10.7,0
1,0, 13.7,0
1,0, 13.7,3
1.0, 10.1,0
1,0,13.7 ,3
1,0,10.7,3
1 ,O, 10.7,0
I ,0, 10.7,0
T A B L E ,  R EL A 3, ..
3 ,.5, 1.5, 100
, 3, 1..., 1....

TA b L E ,r-TAFU2, ..
0, 15 • , 1c. 2, 1000
3,0, 1...., 1”.’
T A L t  ,F T A ~ U3 ,.
0. 1~~.2,1b.2,1033
0.0,14.., t-.-.
T A B L E  ,~~ Y l B ,’~
‘
~~
‘ .5 , — 2 1 . 3 , l . . . 0

~~5 .5 ,2 1 .3 ,  1-.
—~~3,—..B.3,1 ‘.5
—S~j..B.3, 13. ”
‘#.‘  ., , 3 , 1 3. 5
— ‘ p 2 , 0 , 1 2

TA B L E ,GA P , .i
1,2,3
3,3,0
T A B L E , [ T  A S , 5
3, .05, .1 ,.15, .2
D, 2 .4.~~,504*,3,8527Z,12b213
TA t~..F ,T A BEjj,jS, 3
1 .,, .w,.j.36
3,1.0,1.02,1.327,1.3~~1,1. 0b,1.0b8,1.105,1.14,1.1b3,1.1B4,1.~~’,5,1.2b,1.3bb .1L
1O0,...~lc~,1.O1, — .QI,— .o1,— .O1 ,— .01,—.01,— .01,— .3I,— .J 1,— .31,— .31,— .31,— .O1
28.~~,3.~~3,3.13b,2.B6, j.915,1.01,~~.01,— .O1,~~.O1,— .0l,— .01,— .O 1, — .U1, — .01, - .C1
‘#.9,l. .,,~~.77 ,2.7L ,2.526,Z.42,2.334,1.t,16,1.31,.432,— .O1,— .Ol, — .31, — .31,— .Oi
TA bLF , TA 8IJZ ,15, ,
1 • 3.. , 2 .3.~, 3. 383,1 .o,1.32 ,1 .,27 , 1.O51,1.Db,i .Obt,1 .135,1.14,1.163,I .1b4 ,1.245,l .2s,1.388,10
100,.,.Ob,1 .ul, — .Q1 ,— .01, — .01, — .01,— .01,- .0A , — .01.— .O1,— .O1,— .01,— .31,— .L1

— 8.3 ,3 .63 ,  !. I 3b ,  2~~ 6D, 1.915, .~~1 ,— .01, — .0k ,— .Oi,— .O1 ,— .) 1,— .01,— . ~I , — .31, .01
“ .‘~,2. 94 ,2 . 77 ,2.7 l  ,2.5~ b ,2.’.2,2.334,1.616,1.O1,.432,— .O1, — .D1, — .31, —.31, — .O1
PAk.A M E T 1~ VALUES
L TPDL :— .07~ ,YT kJL~~— .196,NTR0La~~.Lb A
iT JL — .3j 5o~ MA LUL ~~. 25, MI RUL — .  DoN
I~A MME T t k  V A L  J t 5

4€
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BSCA5 , CA S~~133,bSHAS~ 318,W P1AS&89
Lri A S~~2~~,YS AS:10O ,YM A 5 1 0

A .5,EL AS 1.3E7,DN~ A S~ .~.83
A .. AS ~~..,10~~.S~- 252~~,0NTAS - .33

~~J A 12.b3,Ij~~A~~~33OQ3,DMPAS-.333L,V0 A S~~~21
‘- INM A A — u, f-INM A t-O ,FINMA T~0.fINMA R 0
R E A I ~MJ= .1, J NT MU: .1, RVC RP= . S , RV SA T Pz 1 . 5 , RV A R E A & 1 4 4 . , K O U N T 1
A M A S S  - . ‘ . 1, 15w ITCH
A M ~~~I2~~~I

A ’. E~ j~~:I
PA ~- b ~~1’. .7 ,V U  A~- -- ~~,E P C A b - 1
NE A B ,~~ - 1 A ~~ 1 , P~~TA B 10
BS1A b 2 ’~~,~~.T A B~ 8S.5
CD 1A~~: ~~~~~~~~~~~ ~
3 SCAB- .2c’, WL~.Ab 103
T A U A b & .J05 ,A M U A B — O
DMPAb~~.3.., ~~~~~~~~~~
A Nk A B~~u , D L A~~~&,’1 ABLO
w I L J 1~~S ,T1 EJ1=S*O
P1 :J1~~1 ’..7,T.. EJ1 ~~52 0
ANTE Ji = .3~~~,A.EE J 1 .35~~,AK. 1J1 3
W I  t J 2 9 ,T 1  t J 2 Sb 3
P 2  E J ~~~I4 .7,T~ E J2 :523
A N I t J I - . 354 ,A NEt J2z .354 ,AK EJ2 -O
N I T IA L  t O N D I T I O M S

P3 EJ I= 1” . i,Pi EJ2~~1” .7
G1R.AS= -j, ,2RA ..- ,~. 1 LAS ~~0,G 2 LAS -O
PIRA -15.1,. T-~Ab 12.S
P T LAB: 1 S • 1 ,V T  A~~ • 12.5

~J St,— .2-J...,’~ SG~~.b7,w S&= 1~~.1
P ~~~~~~~~ ~ L’~ o,R su zcj
R 0LSc~~~,P~~TS~,:2.56,YAW SG O

* ~~~~~~~~~~ S~~~3,A~~TSG— 3...
E RR.~’t U MT k L~~S
P 1 t - J 1L .~ - 1, PI EJ 2 - .31
Gl~~~S~~.0 1 , G2 R A Sz .0 1,t .,1LASz .O1,~. 2 LAS r .01
PT RA B~~.O 1, VTRAB L .01
P T L 4 ~1- .31, Y T L A B .-D1
0 ~ .- .3 1,V St.~~.Q 1 ,W Su .O1
P SG .o1,~~ ~ J,- .31,R SG .01
RQ LSG .01,PITSG& .O1,YAw SG..31
* S.,~ .C1, v S .,~ .01,ALTSC ,&.O1
LI P ’&AR A N A L Y S I S
P40 STA ItS
I N T  COW T~LL ,PTRAB - 1,VTRAB -1, PTLAB 1 ,VTLA B 1
STEADY ST ATE
XI C— i
ALL STATES
INT CO NT RJL ,  P1  E J I — O , Pk E42.O
PRIN T COPITROL 3
PR INTER P L O T S
D I  SPLAYA
R U L S C . , V S, 1  IME
PITS (,,VS,1 IME
YAW SG,V S .1 IM E
* SG ,VS ,TIME
Y SG,VS, X SG

47
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I S~ LAY ?
AL I ~., , 1 1 ME
U ~.- -, ,V S , 1 IME
~s 30~~~S,T I M E
A

P -,-.,VS ,T IM E
D I S ~~L A Y  ~I
— S ,VS ,TI ”

~ SI,,VS,TJM L
V T ~~T~~L ,vS, T 1ME
4A CCE L ,-.S. TI ME

AC..~~L ,‘. ~~, 1IM ~
01 S~ LAY ..
“1 ~~ B, v~- , I I M t
VTRA S ,VS,T 1’”
P~~ I-’.~’ ,v5,T IME
v T L A ’ ~, VS , T IME
RtLIIFIt ,VS,T IM-L
~i I SP LAY S
— i LI ~~~. , V . ,TI Ml
-2 2, ~S ,T 1M ~
•AP2L ,VS ,T IME

,~~ X M L
0A PAL ,VS, TIM [
01 SPLAY 6

~ APW~&,VS ,T I~~t
~. A Pf F ,VS  , T I ‘I f

~ ,vS ,T I’~
A L’J -~,,V 5~,T I M F

1,3 E JI,VS.T !ME
T I .O2, TMA 3,P.~AT E~~~ , 1 N T  M ...3~ -5
T ~I.E~~P4-- A - 

~‘ w/A BS~~, LA ~~J!N , W/ ftJt ~ AE’Ui ., o ~j j f~~ AM~ A~~~t STMi~ ,T
I ~~~~~~~~~~~~~~~~~~~~~~~~~ P•~• ~~~~~~~~~~~~~~~ ~

‘
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T I T _ E -  F ILE BLACA 2
PARAM ETER VALUES
M A 1 J 1 ~~49.b9 ,C 0L—3 .608 ,X P 1OL 0,1S.~O L - 3 , S T A O L B O
IXXSC z 6j ,IYY SG 793 ,!ZZSGa57O ,IXZS~~~20 ,1XYSG*O ,IYZSG 0
X O 3 L — .OSb ,XA 3L — 1.89,~~U DL- O ,XDEOL 0
2* 3L -3 .15,ZADO L .~,2 Q OL&—2 .91,ZU 0LB0,lDEOL~~—1.272,
20 3L — .765,ZD SOL— — 1 .0
M O 0L .OlOo ,MAL OL — .1~~,MADOL--3,M.J 0L — 15.66 ,
‘40 JL:O, M~j t~3. : — 1.BO5,MDSOL 2.991
B 0L~~~~.0833 , fSP~jLz3, SPOOL O
Y b  D.~~— 1 .158 ,YBDDL~~3,YP DL & .11 9,Yk DL•L.44,YD R DL~~.2137 ,YDADL .0
L0L~L .UO ~~,L8 0 L — .L**2,LBDDL O,LP DLa— .235 ,LK 0L 0.49,LDADL .O.1203
P43R) L— — .257 ,ND AD L — .3722,Nb DL - .0516,N833L 0,NP D L .~~58,NR DL~ — l .54 3
.BR~)L4,YBR3L 1,NBRDL 1
10I~~A 3 , 13GVA b ,S  VA 26 ,VS  VA 221.2444 ,A L SVA ’ O .
C L M A l L  — 1 . , C 1  MA 2L 1 ,C2 MA2 O
GAXTG 1,~,AYh .O,C,A ZTGz0,X0 T~~-O,Y0 TG—O ,ZO T~

,aO
PW V A & 0 , Q , 4 L V A O , R W 1 V A Z 0
Cl M43 ’—l ,AM P-U ’l
P 1  10 1’,.7 ,T 1 13~~520 ,5H11U—U,L ~- 1 I0 -o
T AbL E ,TPJIU.2
0,1
0,10000
T a  ~~~ .. I , A ,. IT  B, 2
O ,5~

,)
0,0
T A B L E ,F TA F J , 4
0, 93O,~’-3O)0 ,)5000

~‘0-00 ,2000, ~~,.j
T A B L E ,A 211 AL
3 .SO
3 ,0
T A U L t  ,B:TIA2, ~
O , 5, “ . ‘ - • ‘-0
.0,0,0

TABLE ,3211A 2,—
0,S, 5.S, SO
0 ,0,  * L)

TA8 L ’ ,L21 TA2 ,2
O •
3,0
T AS.. E , A I I T A ,.’
3 ,  53
1 • t., 1 •
TA b... I • B 2 T TA, 2
0 , “.3
0 , -C
T A B.. £ ,L2TTA ,..
0,5-3
3 ,C
T ABL E .D?TTA ,2
0,50
1, 1
T A B . ~~. ,  A B L TP~, 2
13,3 ,40.b.., A
T 4 E i~~E ,  X Y Z T K ,  ~
1 2 4 .8 5 , . 7 c 5 ,O , ’ - ? . ”
123. 7t.5, 1 .8 5 , 3 , 2 2.5

49
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115.25,2,0,0
9’~J .75, ~ .0,3
8.. .3, 2, 0 .0
* 8.9, 2 ,.J ,3
S 3.’. .2,0,0
38.1 ,~~,O, 0
22.7 ,2,0,0
1.. .235,1.85.0, —22 .5
13.1 ’. , .?oS,Q,—o7.-S
T A B L E ,  OSMIK, 17
9 • 23 , 1 , • 1
9 . 23 , 1, • 2
1 5 .5, 1 , •
1 5.5, 1,. 7
1 ‘. ... , 1 , . 1
1 5.. • 1 , .7
1 5.4 , I , . 7
1 5 ..., 1 , • 7
1 5..., 1 ,. 1

~.23, 1,.?
9. 23, 1 , • 7
TABL~~, IA. TK , 2~
I , .31 2’ , 13, 1’~
1 , .0125 , 13 .1’.
L ,.~-l25, 1~~,L5
1, .3125, 1 ,  1~
1 ,0,23...~~,O

I .0, 1-.i ... 2 ,  u
.3, 2 2 .~~ ’ ,3

1,-), l0...2,o
I ,0, .L. .~~2,
I • O , 2 0 . ’,. ,O

~ A B- L 1 ,  ~~ L1’ , ..
0, 1.~~ , 3. . ,
0,0, L a,’,. 14,~.
I A B~ I , I- TA ~

- U?, ~0, I5. Q ,17.” ,lOOO
3, 0, 144,1..’.
T A B L E  ,*YZ 8,9
95.’. ,-21 .3,I...O

—S0,—48.~~, 13.5
— 50, 48 .3 , 13.5
Q4 .‘. .0, 1 3 • S
— ‘~- - f-. --

._ ,w,

T A 8t. E , GAP , 3
1 ,2,3
0,0,0
IA& E, TABEJ,1 3 ,.
2.02 , 3.38
3,1,1.32,1.351,1.3b,1.Ob8,1 .1O5,1.14,1.1b.j,1.1b4,1.~~45,1.~~b,lQ2B.3,3 .b3 ,3 . i 3c~,1.~-.15,1.CI,1,l,1,1,1,1.1,1
9.9,i.V ’ ., L . 17 ,2 .526,2 . 4 a , t .3 34 ,1.E1a,1.Q1,1,1,1,1,l
T A B L E , LT  *5 , ’.
0, .25, .1,. 15, .2
3,  446, 5O..~~3, b~~.. 

1 2 ,1282 10
P A k A M E T t R  V A L U E S

Sc
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A N1E~ .J~ .3” ’ ,A’
,~EE J & .3S4 ,A K. EJ~ O

P2 E J~~1’..7,T2 EJ S2O ,wl E J ~ 2 1 .b4 , 11  EJ 5o0
L1 RDL .- .-..7..b ,YT,.U~~z— .332,N TRDLB— .3B4,A TROL L— .U27b,MAL OL .50

PA KAMETL P~ VA LU ES
ANRTK ZO,UL TkcO ,H Tk~ 0

LPI AS 2’~,YS 45 j 33 , YM A 5 l0
HC A . ~.,l .. A 5 s 1. 3E7 ,DMCA S .283
AC A 5 -  .2,ICSAS-2500,0N1A5 .03
YPIKA 5- • 1 5,~~J1 A 5*5, TPQAS 203
.L A 12 .83 , IDRA S-30000 ,DMPAS-3 .385 ,V0  A S - 2 2 1
~ I’~MA A’- 0,f-1NM A E 0 ,F INMA 1 O,F INMA R 0
k E A - M J -.1,fkOM1MU .2,kVCRP*l.2,RVSATP 3.Z,RVARE* 144.,K.~XJNT 1
AMASS-..9.7,TS WITCH I.
A N  ~ J1~~1
P A  T k L l . . . ? ,N1 T K—I 1
CDGT .(,,MSTTPtL1,NPTTK. lO
8 SiT K 284 .  5, .~L TI K 85 .5
CD1T~~~.5, 2T’- .2,C3ATK- .9
8501’. - ~2*, W L 1K ’ 100, T AUTK .005
AMOT K.’C,D~4PTK’- .O2,IP~~TK~~1,VU T$.—oO
IN IT iAL CONOITIONS
G 1 R.A S 0 , 1,7 &5 0, C. 1 LAS 0 , C. 2L AS ‘-0
PT T K’15.82,VT TK.— 31.6
PC. T~~- l 4.1,VC T’ ’-L5.
U S~~~22O . 4 ,V S& . b 7 , W  36—19.1
P SC.’-O,Q S-.’~U ,R SC,-O

IS C.-~’ ,P IT S.. 2. So , VA W5& 0
* SI,t2 , Y S..—O , A LT S ,—3 ...
P R I N T L J~~t 3L ”~
ERRO R COMT ~ -2.. S
PT T K . . ~ 1,~~T T~~— .21
PC T k~~.31,Y .. TK- .-o l
U SG~~.o1, V S Gs .3 I,i S(, .01
P ~~~~~~~~ SG-a .31,R SC.’-.Ol
R0L.Sc,— .01, P1 1S t, .01, YAWSG— .01

* S~~— .0I ,Y S(,~~.O1, ALTSG.’-.OI
LI~~~* M A N A L Y SIS
NO S T A T E S
INT CONT RUL, PT T K — 1 , V T  TK— 1,PC IK—1,VC T K — l
STE ADY STAT ~
* IC—X
A L L  ST AT E S
INT CON TROL , P1  IJ-0
PRIN T COPITROL* 3
PRIsTIR P LOTS
DISP L AY ’
ROLS G,V S . T IME
P1TS(.,yS,T 1MI
YA WSc.,ys,T IMI
i S G , V 5 , T I M E
V S~~,VS, X S~
DI SP L A Y ~T
A LTSC., VS ,T IMI
U S~~,VS ,T1 ME
V SG ,V ~~,TI M E
W S~~,VS,TZME 51



~ SC.,V S,T IME —

01 SI’L AY3

~ SG , V~~,TIM1
~ SG,VS ,TIM E
V T O T A L  .VS , TiME

~ J ,v .1 XM l
~ A C l L , VS, T I M E
01 S P L A Y . .
‘~1 TK ,v5,T XMl
vi TIc,VS ,~~lM~
PC T’t ,V S,TIME
Z~~C~~CL,VS,ST~~0KE

LIl~- * , V~~,TI~~ E
0 1 SP L A Y S
PM~A T I u , V S ,  T I M L
R- 2 0 , v 5 , 7 I ’ 4 1
3A ~~~L ,vS,T j M t

I’4 L
CA P,, . ,v~~,T IM ~
3 1 S~ L A  Y*

v~ ,1 X M l
L . A P~~ ,V S , T XMl

~~~~~~~~ ii I’4t
w2 13,VS,T XM l
I IP’C~~. L 2 , T M A ~~- . 3 , P R A T E — I ,  M1 M001 5
TIT3F c B- A RPV W /ALRS , LANOIP ‘il FULL AERO ., b 001, AND A k R E S T M E N I
PLOT lD-S.J.3AUM~~~RT NER , MS ~ 1— ~~7, 65 5—5 o0
SI ~~J L A T ~

52



TITLE ’- FiLE 8LASB I
P A R A M E T E R  V ALUES
MA IOL— 49 .69 ,C QL-3 .608,XP10L 0,1SWQL— 3 ,STAQL—O
IXXS C,-67,I YY~ GS79O,1ZLSC ,SS7O , 1XZS(.-2O ,1XYS(,—O , 1YZSG O
*0 Ot — — .OSt. ,XA 01.- —1.89,XLI DL’- 0,XDEOL’- 0
2*  3 L - — 3 . 1 5 , Z A D Q L  0 .20 O L — — 2 . 9 1 ,Z U  0L~ 0 ,ZD E0L— — 1 .Z72 ,
ZO D L ’- — .7a5,ZDSOL — —1.0
MO 3L- •O206 ,MALOL — .15,M.A30L 0,M~ 0L~ —15.66,
MU OL ’-O ,M~jE QLa —1.805,MD SOL 2.991
B DL’-b.0833,FSPDL O,SPODL—0
Yb DL — 1.158,YBDDL O,YP UL ’-.119,YR QL’-1...4,YDkD L~~.2L37 ,YDA3L—0
LDRDL’ ..Ob4 ,L B OL’-- .lbbz,LeooL’-O.LP 3 L — .235 ,Lk DL’ -0.49, LDADL -O.1203
ND kDL -.257 ,NOADL — .0722,NB 0L .O51 6,N803L’-O ,NP DL .256,MR DL -— 1.5(.3
L BRO L ‘-1 ,YBRDL ‘-1 ,NBRDL ‘-1
ID1VA -3,iD~ VA ’-b,S VA 26,VS VA 221.2444,ALSVAsO .
Cl MA li — L .-.C t MAZa l,C .2 M&2 0
c,AXTc,.-1, c.AYTc,’O,GAzT ,zo,xa TG ’-O,VO TG-O,jO TG.’-O
Pw VA ’-O ,j,, LVA O,R W 1VA ~Q
C l  M A 3 - — 1 ,4P4 Fu ’-l
T A B L E ,A2TTB ,~
0,50
0, C-
T A B L E , FTA FU , ..
0, 930, 50033,55000
200~.i ,2003,O,O
Y ABL E, A 2TTA2 ,2
0,53
D.C
TABL E , 8 ?T T A 2 ,..
0,5,5 • 5 ,53
3,0 .0,0
T A E L E  .2211*2,..
3 , 5,5 .5 , 52
C , C, Ci , 0
T & b&. I ,D~ T~ 42 ,
0,53
3 ,0
T A BLE , A 2 T T A , 2
0, 53
0,0
T A B L  1,8111 A,2
3 , 53
0,0
148.. 1 , .2 IT A ,?
o, s~:
C- , C.
IAb ~ E,D2TTA ,2
3,53
1,1
TAbL E , ABLIK., 2
13,3.40.84,1
TA BLE, *YZTX , 22
1 06.85,. lbS,O,b7.5
13 5. 765, 1. 85, 3 ,2 2 .5
9 8.75 ,2 ,0,0
86.: ‘,,z.3,O
73.’ .2.O,-D
a0.5 ,~~,C,0 53
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.. 7.5,2.3,3
3...’. .2,0,0
.Tt .s,:,o,o
14.235 ,1.85 .0, —22.5
13.15, .loS,0, —b7.5
TAb ~.E, DSMTk, 179 .2 3, I, . 2
9 .Z 3 , 1 , .2
1 2 .5 ,1 , . 2
12.~- ,1,•2
13,1 ..7
13,1,.?
1 3,1 ,.7
1 3,1,.?
1 3 , 1, . ?
9 .23,1, .1
9. 23,1, .?
TA B L E ,  IA L T I~, 22
1 , .3111,10.42,23
1, .~~1l1, 10 .42, 20
1 ,.20672,1O..2, 0
1 ..33872,10...2,23
1.0,20.42,0
1,0,20.42,0
1~ C, 1O...2, 0
1,0,10.42,0
1 ,0. 20...2,3
1,0,20.42,0
1,0 .20.42 ,0
TAbL E , RELIK, 4
0,1.b2,?.I,l00
3 , 0, 1’.., 1’...
T A L E ,F T A F U2 ,.,
0, i~ •.il,17.’~,l03O
L~~0~ I..4,I.u~’.
TAB L E , * Y Z 8 , ’~

9’ .5,21.3, 1..
— “ t~,—~ 8.3, 13.5
— 50 ,  ..8. i, 13.5
~~4 .. .0,1 • S
— 92 , 0 , 12
T A B L E  ,(,AP,,

3,3,3
PA R.A ’ 4 E T} R VAL UI~.
LIR3L’— .O748,YTRDL ’— .332 .NTRDL’-—.38~~,*TRCi L-— .02?6,MAL ..L~~.SO

PARA M E TE R VAL UE S
ANRTK. ’-G ,DL TK’O,M T’~’-0

~ IP~~A £ ‘ - 3 ,~ - I N MA l’-O,c INMA T 3, FIP4MA ~ cO
R E A ~ MUL .7,F NTMU& .2,RVCRPL~~.b2 ,RVSAT P=2 .7,RVAREAi1..4.,’.UUNT=1
A M AS $ ’ -49. 7, T5s4 I T C.~1’o.
A PI ~ U2’-1
Pa T K’-14.7,WCUTK.-O,TCLJTK’520
jIIRTX &12u.,TThTPt 523,’dE T V ’ - l l
CD&IK — .9.NST ~~ *1 ,P4~~T TK.~ 1
B S T T k ’ - 2 ? B . 8 ,W L T T~~’8S.S

I
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CD 111.- .6 ,CD2TkZ.Z, CDAT K— . 9
B~ L1P~— 22c.,WLCTK~~L 0O,TAUTW.’-.Uu 5
A M OT K-~o, r~1PTK .32, EPCTK L ,VLJ TK’-bO
I X*SG’-c7, I YY53&790 .12 ZSC. 570
!XZS ,’-20,IxYS.., 3,IYZSC.zO
INi TIAL -CONDITIONS
PT TK’L5.82,VT TK~~31.6
PC T K ’ - 1.,.7,VC T K . — 9 . 8 7
U SC.~ 22” . j .6 ,V S G ’ 4 3 . 4 2 , W  SC,’- ’i.3
P 50- 3.56,0 SC.’-.S,R S0—0
ROLSG’-4 .9c~ ,PI T S~~~8 .b? ,YA WSG 2.96
* 51,~~7•5 , y 5~~’-b .78,ALTSG’-3.4
PR IN T  COP41ROL~~,
ERRO R CONT ROLS
P T T K’ - - . 3 1 .V T  T v ’ - .Ol
PC TK’-.OI,VC TK- .01
U SG’- .O l,v SG.=.~)1,w SC— .O1
P SG’-.Ol,Q SC.’-.Ol,R SG~~.O1
ROLSG .01, PIT SC.’- .01 ,YAWSC.’-.Ol
* SG’.Ol, Y SC~ .01,ALTSG’-.0I
L IP ~~AR AN ALY S IS
NO STATE S
1NI CONTROL. PT T K - 1 , V T  T K s 1 , PC T K. z -1 ,V C T K ’ - l
L I Pt AR A N A t Y S I S
STEAD Y STATE
X I C—X
ALL ST AT E S
L I P t A R  ANALYSIS
P R INT  C .OP4TROL’-3
PR INTER PLOT S
DI SPLA Y1
ROLSG,VS ,T I M E
PITSG,VS,T X Ml
Y A WS 0, VS , T I ME
* S0,VS,TIME
V SG,VS,TIM E
DI SPLAY2

* ALTSG ,VS ,TI ME
U 5 C . , VS , T l Mt
V SG ,vS ,T IME
W SG ,VS,TI M E
P S~~,VS .TI M E
DISPLAY3
Q S~~,VS,TIMER S~~,VS ,TIME
VT OIAL ,VS. TIME
A A C Z E L , V 5 ,  TIME
L AC CIL ,V S , T I M E
DIS PL AY4
PT T K ,V S,TIME
VT D,VS ,TIME
PC. Tk ,VS ,TIME
VC. TK.,VS ,TIME
R E L I E F A ,V S,TIMI
01 WI. LYS
PRAT IO,VS,T IM E
R20 ,V 3,TIME
G A ~~~L,VS, TI P4E

_ - -

- —-— — - - —- - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



---

~~~

—

~~~~~~~~~~~~

-

~~~~~~~

- -- - —

~~ 

-

~~~~~~~~~~~~

-

~~~

- - -

~~~~~

--

~~ 

_ _

A P~ R ,VS ,TI ME
uA PP~L,V$,TIME
DISPLAY b

AP w ~~,VS ,T IME
,APF F ,VS,T I M E
CAP FR ,VS ,T I M E
GA PC & ,V S ,1 YME
T 1* ROY , VS ,T IME
I I~C = .Oz, T MA x - 3 , P RA T E ’ - I , I N T  MO DE=5
T ITLE ’-B—AR PV w/ACRS, LANDiNG wI FULL AERO., 6 DOF, AND AHR ESTM LNT
PLOT ID’-S.J .aALP~.,ART P4ER , MS .1-”?. bSS—S2bO
S lItJ LAT E

— 56



_ _ _ _ _ _ _ _ _ _

MODE L DE SCRIPTiON BOEiNG LANDING w IT M SUCTiON BRAKING , FiLE BLMASO3
L DCAT Ic~~’-L2, 13
L0CA T1c~4’-32 ,F$, INPUTS IO
LOCATIONS34,0V2,JNPUTS—F5(2i1)
LOC.A TZON-36, 003, INPtJTS DV 2
LOCATION’-52 .DVL, IN PUT S—FS (3* 1 )
LOCATION’-54,DU2, INPUTS ~ DV 1
FORTRAN STATEMEN TS

P3 EJ 1.PT 1K
LUCATIOM’-Sb,EJl, INIUTS DU2(2 1)
LOCA T1Yd’.40,1J2, IN~~JTS DU3 (2~~1) , Tk(PC’-P,Z
FORTR AN STATEMENTS

WCUTK. ’-w2 DU3 —443 EJZ
TC UT K T2 U ?

LOCAIIOII*bO,TK.,1NPUTS’-EJl (W ,3—biTk,T,3—TTR )
LOCA I ION’-2 0,0V3 , INPUT$ EJ2 (3—1)
END OF MODE L
P R I N T

57
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MODE L DE SCRiPTIO N BOE iNG LANDING w—3 SUCTI~~~ BRA K ING , I- IL l BLMA SO4
LOC.AT 1ON’-12,I0
LOCATID ft4*52,DV 1, INP( ITS 1O
LOCA l 1LJ~~54,DU2. INPUT 5’-DV 1
F ORT RAN ST ATEM ENTS

P3 E J 1 PT 1K
LOCATION’-So,EJl, ZN PUTS’-DU212’-i)
L O A T 1~~4 o0 ,TK.,1NPUTSREJ1 (W,3~~~IR,T,3’-TTR)
END Of MODEL
PRIN T

58
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MOL)~ L OESCRLr’TLON B31 1P(, CUSPUOPI LANDIN~~, FILE BLMCA2
ADD P ARAM E TER S— AM A S S ,RVCRP ,RV SATP ,RV ARE A ,FkONlMU ,RE A kMu, p~QJPd1,

K.ENERC ,Y ,PEMERG Y ,TENERGY ,PR&TIC,.,VT-31&L,RELIEFA .AALCEL,LACCEL,
GAPCL,GA P ,GAP WL,1.APWR,C.APFF,G&PFR ,G&PC0,CPIT ,TSWiTCH ,LFORCE,STROS( E

A U )  TAbLl S a *Y Zb ,2 I,~,A P , 9
A DO PA RA M~~T c~~S ’-1J.d, , W W , tR, PP ,Y Y , UW 2 ,V W 2 , . ~~2
FDRTRA N STATEMENTS
C
C COMPL~IENT TA2 IS UStO TO DEFINE WIND CONDITIONS DURING
O LAN01%~ APPR OAC H
C
LOCAT ION 65 IA ..
F 3RI~~A’l STAT EMENTS

UW ’-A 2 TA ?
V - ~~1 T A

11.1
RR—ROLS3
PP~ P ITS C..

- Y A W  S L’
uw. ztJW * LOS I P P ) * C O S ( YY ) ) .V W * ( C 3 5 ( P P ) * S I N ( Y Y ) )-WW ~~S1N(PP )
Vw . ~iJ,s(SI N (RR.)*SiN (PP )~~~QS (YY)—CQS (RR)s5IN (YY))

I • Vw .(S IN eSIPI (PP eSIN (YY ).COS(RR )eCCS(VV) )
2 • WWe ($IN (RR)eCOS (PP))
wW2 UW* (2OS (RR)*SIN(PP)eCOS(YV)-’SIPI (RR)*SlW (YY))
I • v W ~~L C 3 3 ( R R ) • S I N ( P P ) * 5 1 N (Y Y )— S l N ( R R ) e C 0 S ( YY )- )
2 • ~.‘‘C3S (RR)*COS (PP)

3W VA -Uwl
Vw VA ’-V w.
W~W V A ’ W W 2

LOCATIJN—4b VA INPuTS-SC.
LOC* I1~J N-2B M 1  XP4 PUT S S 0 I P I T i F 1 P I ) ,V A LA L - C 2 )
~ O RTR& Pt S l& I t~~L’.!S

S.~.I(u S.S’.2’v $C.•~ 2.W $~,~~*2)~~S1 N t F L  MA 1*3 .1~~1~~~/l8~~.)
kP~~~ .01 7..~ 3
(.ALVA’-C.US~.AL VA *RP7)
SAL V A *S N( A L V A S R P D )

LOCATION e., MA?
F ORTR AN S TAT IM I.’4T S
C
C COMPONENT lU DEFINES 1.41 DESIRE D LANDING APPROAC H
0 C..I3E PATH AND CONP2P.IENI MA 3 CALCULATES THE AL.IITUDE
C. ERROR OF THE A IR P LANE XjURINC. THE FINAL LA P4DIN~, APPROACH.

LO(.A 113N - 59 FU IP4PUTS .SG (*SF IPd )
LOCATION 67 1443 1NPUT5~~S G ( A L T ’ - C 2 ) , F L J ( F 0 . F I N )
l(JR TRA M STATEMENTS
C
C C,ONP3P4ENTS MA t., MA A ,  MA 1, AND MA R C OMBINE D.C. OUTPUT
C COM MAN DS TO THE CONTROL SURFACES WITH GROUND PiLOT
C COM MAN DS . TABLE 02114 IS USED AS I SW I TCH TO SHUT OFF
C THE OPTIMAL CON TROLLER.
C
L OCATION • 107 TA
LOCATION - 122 MA U I P4PU T S* TA (A Z B CZ , D2—C. i )
LOCATIO N a 124 MA A IP4 PUTS* TA ( BZ .C2 ,D2 C L )
LOCA T I O N  * iZ o MA R INPUTS* TA (C2 .C2 ,D2 C1)
LOCATION • 128 MA T INP (JTS’-TAZ (OZ.CZ),TA(DZ—CI)
LOCATION • 53 18

59
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~ 3RTRAN STATEMENTS
IF (FD MA E .01. 15.) F~’J MA E IS.
IF (FO MA I .LT. —.0.) FO MA E ‘-
Ii- (FO MA I .T. 3J0.) FO MA T 300.
I~ (FO MA I .01. 970.) F3 MA 1 973.
IF (ISWITC’-i •L1• 0.1) F3 MA I C.
ELE3L FO MA ~
1-i 10 FO MA I
STAOL = A? T B

LOCA T ION 51
LO CAT I3N~~2 JL I N P U T S *V S - , T G
~ ORTkA~ STATE MENTS

IF fF0 MA H .31. 15.) F3 MA H 15.
IF (FO MA R . LT .  — 15. ) FO MA R — 15.
A IL3L’-~~0 MA A
RU 3 3 L  = ~-~3 MA k

LOCATION 3.. DL IP4PUIS’-VA,OL,lC.

~ORIR AN STATEMENTS
jF (K3uN1 . .  1) WRI TE (b,1O ) (RELT ’.(1).i=4,11),(USMTK(I),1= ~,,.,c..),

1 (F TAFU 1 (1), 1 —.. , 11 )
lu FORMA TI8E1 3 .S)

RE LTX . ( 5 )  :~~V~..RP
RELTc(6 )~~.tV~.AT P
RELT K (1 ( )~~RLLT K(1L) ’-RVA REA
OSMIK (b ) jSMTK ( ~‘) =3S M T K U?)  -~)SM 1~~( 15) f- RONT MU
0941K (18 )-35M1’. (21) ~DSMT K (24)=.OS MTK(27 )_ REA RMU
DSM T K (  30 )- O5 ’41 K (3.,) ~.05MTK C 3t) =~~E A R M U
FTAFU2 (5)’-i.,.7•RV~~~PFT Af- ~J (b)= 1.’ .7 . RV SA  TP
F T A F U 2 ( 1 O ) = F T A J 1 1 J = ~.VAp .LA

LOCA l 1ON~~1~~3 EU IN~ UTS— TK C PT~~f~, 3)
LOC.A lIOr-.= 17..

~-~~RIRAN 5TAT~~M )NT)
wTRTKz’~3 

- J S~~ .
L O CA T I Q N - 1 . 1  1K I N P U T S = S C , , L J I T , 3~~T T , I 3 ( w ,. - Wt.. LJ , T, 2 ~~T L ~ J )

LOCATI ON ’- 1b~ ~u. INPJTS ’-TK(PT~~FIN )

~ ORTRAN STAT EM ENTS
RE L L EF A FO FJ2
PRA lI3’-U~.. 1K—P A TK)/ (PT TK— f~A 1K)

L OCAT ION’ 130 AS IN~~UT S=SG
LOCATION’-lb S3
INPUTS’-rK. ( FX T -f *.2 , ~YT FY ,2,l- ZT’-F 1,2. TLT~~T X .2 ,TYT ~-TY, , 111 12,2
INPUIS’-DL ( 2’-)) ,OL( 2’-J)
INPUTSLAS( fX=FX,1 , FY :FY ,1,F Z=i ,),T*iT*,1,TY T Y ,1,T2zTZ ,1)
FORT RAN STATEMENTS

UCi SG’-FX4S3/AMA SS— (0 SC~
IW SG—R SC,~ V 5G)*.01745—

1 32.2S51N ( PZTSG’.O 1745)
VO S.,= F Y - 4 S 3 / A MA S S — ( k  SG’U 50- P S.,*W 50)0 .01745.

1 3~~.2SZ.OSCPiISC.*.31745).SIN (ROLS0S .01745)
WD SOaFZ 453/AMASS— (P S G*V  50— 0 SG$U SG)S.O1745.

1 3.~.2*OOS (PITSG’.0l?45)’C3SIROLSC.*.Ol745)
ZFORCE —WD 50/32.2
STR0KE’-2.....2—ALTS3

LOC.ATION’-lO S-C, INPUTS S3 I T X , 4 ’ - I X , T Y ,.. T Y , T Z
12)
F ORTRAN S T A T E M E N T S

K ENE R C Y a . 5 • A MA S S $ ( U  SG*U SG.V SGSV SC..w SG* PI SC. )
1 • .5 ’ ( IX * S . . SP SC..P S G• I Y YSG ~~~ SG*Q SG . IZZ SG ’ R  SG*R 50

60 
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2 • 1*ZSG* P SGSR SC,)
PEPIERGYa (PT TK— ~ A TK)~~vT 1K*144. • (PC TK-PA T k )*VC Tk*144.

• AMA SS$32 .2*ALTSG
TE P4 ERGv a KENERGY+PENERGY
W.O(J(T -K.OUNT. 1
AACCEL SQRT (PD SOSPO 50.00 SG*QD SG .RD SOsRO SO)
LACCEL ISQ~ T (UD SG*UD SG.vD S&.VD SG+WD SG.*WD SG ))/32.2
VTOTAL SQRT (U SG*U SG•V SG*V SG.w SG*W SO)
CNT’-O .

20 CNI’-CNT.l.
I’-CNI..OO1
IF (1 .01.1) GAP (1 .~i ALTSG SLZ . •W2 TR
UI TR ’-XYZ B( 3 0 I .1)
VI TR*XYZB C 3SI.2)
WI TR’-XY28(3S1.3)
ROLl R’-ROLSG
PITTR ’-P I ISO
YA W IR YAWSC.

LOCATION z TR
F ORT RAN ST ATEMENTS

IF (CMT .1.1. 6.) GO TO 20
0 A P ( 9 ) ’ - A L T SC,’12..~~2 TR
0A P01 -G A PC )
C,APCR’ -C ,AP ( 5 )
LJA PWLB 0AD ( ~ )

~,A PwRaç,AP ( 7)
C,APFF C . A P ( 8 )
C.APFR z ,AP(9)
CIA PCC. ~ A L T $ 0 Sj . —14.5

END OF MJ~~ILPR INT

f i

L ~~_ ... _  
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MODE L DESORIPT ION bUE lNu CUSnIOt4 LANDIN , FILE BLMStU
A DD PA R A M E l t R S ’ - A MA S S , RV C R P , RV S A T P , R V A R EA , FRUN TMU,REA RMU,KQL) Nl,

KENEkGY ,PENEkC,Y ,TtM€RC.Y,P~.ATIU,VTOT&L,RiL ILFA ,AACC&L,LACCEL ,

~ AP CL,OA PCk ,GA PW. ,C.A PWit ,3APf F ,C.AP FR,~.,AP ..C.,CN1 ,ISW1ILH
A~~j  IA BLE S ’-XYZ B,Zl ,,AP,c ’
ADD PA kAMEIlRS- u W,Vw ,WW ,R k,P~~,YY ,L~~2, VW2 ,WW4
FORT R AN STATEM E NTS
C
C. COM PUNENI TA? IS JS~.D 10 DEFINt W iNO CD?4DI1IC JNS DUR1N~.
C LAN.IINU APPR OAC H
C
LOCATION *5 TA..
FORTRAN STA I€MtNI S

UW’-A~~ T A..’
V~~~d2 1A ~
WW C1 1A 2
RH R DL S
PD IT S..,
YY ’-YAW S.,
Uu’i2 ‘-*J~,s(23S (Pp)s:3S(yy))’vw’ JstP ’S1N (YY))—WW’S-1N (p )

W W ~ e( SlNt .~
),SIN (PP)S .JS t YV )-CUS (’04J051Pd(YY))

1 • v~ .tS~ N SIN (P~~)’ l’~(YY).LOS (KR)*CUS (YY))
2 • WW 0(S1N (R$)SL-3S (i~P))
W.42 ~lJWS (O.O5 (R- )SSIN (PP)’2OS (YY).SI’~(kR)•S1N (VY)1

1 • V~~s ( ~~k)sSINtPP)’:.IN~~Y’v )—S1N (kk)’ OS (YY)~
2 • l~~~~ S2 0~ 1 ( - ) S O S (P P )

UW VA U.~..
V s~ V A a V u~2
Ws

LO 2A l1~~4~~.e vA I~~~JI~~- S(,
L C ~CA113N=Za M A I  I u T ~~= ( P I T = ~~ IN , v A f A L - . J

~ j P~~M A N  S T A T E ~~L~~ T O
• .~~~ ‘ S 1 - ~( ’ - J M A ~~’~~. -.. / $~~.)

L JZ . A T I .-~.. *2
~ L~~~~ AN 5 T A T ~~M t~i 1S

C LJM ” ~~~~I ~ U Jt ~~- I~ i L  .. 1~* .. I-~t 3 i aN INC. APPRJA ..i-~
uLI.i L ~~ T i  AN D .~ J M~~~- * t ’~ 1 MA~ OALLJ ..A1E. S T’~L A . . t~~T -j 3L

2. ~~~~~~ J~ THE A I~~P . A ~~i j J’.IN- T HE f I N A L  LAM O1N~, APPROACH.
C
L2 L -A T I ~~N 5’~ ~U IN?UISzS,(*~~~I’~ f
L CA 1 JP-~ a 

~ - 7 ~ ‘- i i .. = , ( .
~
. L I 1~ ) , F J C - 1’~ )

~~~~~~~~~ ~.1 A T ~~M~~\ T 5

L 2. 4 P J N - N ’ S  M A  I, MA A ,  MA 1, A ND ~ A R JML j IN~ 3 .C .  D J T P U T
2. MM* N3S i~ T~-i~ ~~ N T k J . .  5J-~J-A . f S  W I T H  GR JJN3 ~‘~~LJT
C ~J~~MA ’ . 1, .  T A . ~~.j  3211* 15 J St 3  * .~ A Sw1T~ii 13 S~4JT O~~f
C IHt~ J~’T1 MA L 2.J~~TR3L-..:-~..
C
..UCAIX3N • .0.’ T A
JC.ATI-N I.’. MA

. .3CA T I~? l ’ -  ~~~~*. MA £ 1P4PUI 1A _
~~_ .,J.:...1)

.( . . .A T IDN ~~‘ t MA - 1M ’jTS a1A (21 C~~,o. ’-C1 )
a ~.r M A T  1 J15a1A 1t32 .C ),T A L 2 r 2 1 )

LO CATI O N = 5 -
F O R T R A N  S T A T ~~M I N T S

IF (F) ~ A F .31.  15.) Fj MA I 1~~.
IF (~~J MA I . L T .  — 4 3 . ) FO MA t * —~~~i.

_________ _  _ _ _ _ _ _  _ _ _ _ _  

-
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I

IF fF0 MA I .~~T. 303.) F) MA I a 300.
IF (FO MA 1 .01. 970.) lU ~A I z 970.
!~ (TSWIT ri ...T. 0.1 ) F) MA I a 0.
1 10.. FO MA I
TH 1¼) • ‘J MA I
S T A L  * A~ Tb

LOCATION 51 TO
LOCA IION’-2 ~~ I M P U T S ’ - V A , T .,
F ORTRAN STA TEMtNTS

IF (I- C MA H .31 .  j S . )  FO M A K • 15 .
IF (~~2 MA H .LT . —15. ) Fj MA — 15 .
&1 L ) L )- 3 MA A
RUODL a M A  H

LO C.ATIQN 3’. 0. INPUTS VA,Oi.,T0
F ORTRA N STAT E M E NTS

IF (~~J&.r~T .1.. 1) ~RITE(*,1j) (RILT K(I),1’-4,11), (3SMIKti),1~ -~.,.38),
1 (F~~AF U(I ),Ia 4,Ii)

10 FORMAT 1b113 .S)
RE LTK ( 5) ‘-KVCRP
R1LTKt~~) ‘-H VS AT~
REL TKUO )’-REL TK(Il ) KVA HEA
DS,qTK (o)*3S)4TK(9)zO$MTKtI2)*~ 5MIK(15).FKjN llqJ
D S M 1 K ( 1 8 1 ’ - D S M T K ( 2 l ) ’ - 0 S M T K ( 2 4 ) ’ - D S M T K ( 2 7 )~~RIARMU
0SMTK (3J )a3SW1K( 33 )z0SM TK( 36 )s,~E A R M U
FIA FU (5)’-I-... 7~~RV CRP
FT & ~ U ( b ) - 1 . . l • R V Sa T P
FT A F U ( 1 ) ) F T A F J ( 1 1 ) ’ -R Y A R I A

LOC..AT1ON A - ~ 2 T~c IP4PUT$SC.
LOC.AT1ON a I*e ~J2 INPUIS 1K (PT-F-iN )
FO RT RAN S T A T E M E N T S

R E L I E F A  * F )  F)?
P R A T I J = ( P 2. T~~— PA T~~) / t P T  1K—PA T K )
F*153 - Li

FY153 • 0
0

TX 15 3 • 0
1Y 15 3 0
12153 0

LOC.A T 1O N ’- l b  53
2N PUTS .TK(FXTaFX ,~~,FYT aFY ,2,FlI F1,2,IXTrTX ,2,l
T v ,2,TZT—TZ,2 I
INPUTS OL(2’3) .31(2-))
FC R T R A N  S T A T E M E N T S

U O SC -  , Sj / A M A S S— t~~ SC”w SO— H S c’ V S0)’.01145—
I 32.2*SI N (PI T50 .017’,S)

V3 SGaFY 4S3/AMA SS— (R S~~0U SG—P SOSW 50)0.01745.
I 32.?SCCS (PITSG’.01145)’SIN(RCLSG’.017’5)

W3 5C,aF Z4 , 5 3 / A M A S S — ( P  S ,~ V 50—0 SGS U SG)S .01745.
1 J 2 . 2 ’ C O S ( P IT 5 G~ .01745)* tOSCROLS0~~.Oi745 )

LOCA T ION A O ¶,O 1NPJTS ~~S 3 ( TX ,4 a T Z , T Y , 4 — T V , T Z , 4 — T Z )
FOR TRA N ST AT EMENT S

KENERG Ya .SSAMA SS*(U SO’LI 5G.V 5i,~~V $G.W S(ISW SC,)
1 •.5St1~~~5G’P S,*P SG .IvYSC.e~ sGsQ SG.IZZ$G SR SOOR $ç,
2 • IX Z S C ,*P SG•R SC,)

PEPfLRC. Y~ ( P T  1 K — PA T1U~~V T TK’144. • (PC Ti~—PA 1WJ ’VC 1KS14 ,.
& • AMA S$S32 .2SA LTSG
TEMERGY- KEP4ERGY .PEMEROY
KOUNT.I(OLSfT.1

63
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s~ .Pu ~~~~~~ ~~~S D  5G.R3 S~~s~~J SC.)
LA ...EL~ (S~~~T ( JJ S J ’LID S¼)•VD SuØVD SG .wD SG*wD SG))/32.2
V I QT AL ’-S~~R 1(u SC’U 5~..v S~’V 5G.W S~~*W SC.)
CNT= 0 .

u CNT CPdT .t.
IaCN T ..0O1
IF (1 . P T .1)  ~.AP(i•2 ) a A L T S C . . 1 2 .  •W 2 TR
Ui TR* XY ZB (3’I.1)
Vt Tk&~~YZB (.SI,2 )

~s1 TR XYZb (3’I.3)
ROLl R—R O LSG
I-I ITR PI ~~~
‘IA fiT “i’- Y A W S ,

LOCATION ~ 110 TR
F ORTRAN ST A TEMEN 1S

IF (CPIT .~~T. 6.) ..O TO Z0
CAP (9)=ALTSGSIZ. ..... TR
C,A PC C ~GA P( ..
C,APCH 9AP(5)
GAP .L ‘-GA P( 6)
(.4 P H’- GA P  ( 7
C,API r  ~~,APtb )
GAPFH a 9 A P ( 9 )
CIAPCC ‘-AL TS. S12. ~~~~~~~~~~~~

EN C OF MOD EL
PR INT

64
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T I1L ~~— F ILE RDABM2
PARAMET ER VALUES
UW VA O,V’W V A a O ,WW VA aO,KENE RGYaO, PEMERCYaO,T ENE HGYaO
MA13L 129.4,C QLaa.4b,XP1OL- 3,1SWOL*3,STAOLSO
I YYT L 2680
*0 3 L — .032 ,XA DL ’- —A .203 ,XU OL ’- 0 ,XDEOL 0
ZA OL•—4.01t,ZADOL’- 0,20 OLaO,ZU ~~aO ,WEOLa—1.1 4b,
20 3 L — .480
M O 3L~ .0038,MALOL— - .*64,MAOO L —3 .5,M~ 0L 6.,
..a~j 0L—0,MDEOL.—— i .748
ZSPOL-.25
ID1VA ’- ,IDGVA ’-b ,S V A 325,VS VAaI68 .9 ,ALSV A *O
G A X T O 1 . C ,A Y T C ,-O,O AZ 1C, .0,ZO 100 ,VQ TG 0,ZO T0a—1 .58 3
Pw VA a O ,QW 1 VA a O ,R~~1V A ’-O
TAB& E ,A2TTB ,2
0,50
0.0
TABL E ,A ZITA,Z
0,50
-6, 6
T ABL E ,B2TTA ,2
0,50
0.0

0, 50
0,0
TA& F .3211*,?
0.50 -

l i t
T AB..E .1,28,9
20.5,—lt*.2,I. 7
2 0.5,1.6.2,3.7
— “ ~~~~. 1, — 126.2,3.7
— ‘ .. ‘ , I 2 *.~’ , 3 . 7

— 1 2 8.2.3,15. ’
TABL~.E,GA ~~. ,
1.2. 3
O • 3. ~
T A B L E ,  ABL AS . -i

1 * 8 1,  X Y AS, ~1
1 ~~L •  9 ,C
I iC,9,0
1 10,~~,0
90 ,Q • 0
70 , ‘ .0
sO,Q ,~~
30,9 ,0
10 .~ .0
TABLE , 0~~~AB , 1 2
20,1,.?
23,1 ..?
20,1 ,.~~

• .7
20,1,.?
Z C , i  ,. 1
2 0 , 1 ,. ?

_ _ _ _ _ _ _ _  ~~~~~~~~_ _ ~~~~~~~~ _ -  
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20,1 • .7
T A b L E ,  IAL Ab , 16
.0.17.6,0

1 ,C, 17.8,.
,(—, 17.8,~1,0. 17.8,3

1,0 ,17 .8, ’: .0, 17.8,u
.0, 11.8,0
,~~., 17.8, 0

TA B ~. F ,  R E L & ~ ,
3,1. 1,2. 1, 103
3,0, 1’.4, 1’.’.
ABL E ,FT AF U?,—

0, 15.b,Ib .8,1300
O , C, 14’., 1’.’
T A B L E  ,~ T A ~~U3, -.
3, 1~~.6,lø.8,133J
0,u,I’.’., 1”~.
TA bLE,T A BE J I .15,’.
1. 3’. ,.0~~, 3.i~- ,5 .7b
0 ,1 .O .1.(2 • 1.C 1,1.~~51,1.Dh,1.Ob8,1.1O5,1.1’,,1.lb3. L.18’..1.24S,1.26,1.388, 1O

28.3,3.63,3.136,2.8b,1.915,1.01,— .31, — .O1, — .Q 1,— .O1, — .01, — .OL, — .0L, —.O1,— .O1
..‘i, 2. 2.77,2.71 ,2.52o,2.’.2,2.33’.,1.lJ1 b ,1..j,.431,— .01,— .01,—- .Q1, — .Uj, — .O1
3.8,2.53,2.5,2 .49,2.46,2.43,2.4,2.29,2.11.1.98,1.89,1.38,1. O1, — .0t, — .C1
TABL E ,TAB E 32.15,..
1 • 3~.,2.O2,~~.38,5.76
.1, &.0,1.u.,1.0..7,1 .uSI, 1.06, L . u b b , 1 .~~u5 , 1 . A 4 , 1.1*3, 1.18..,1.2”S, 1.2b ,A . ~88, ID

i.b. ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ 11 ,1.9b,1.8” ,1.3b,1.31,— .31,— .J1
P A s ~A M f  It - V A .j ~ ~
~‘
P vA— O .K V A z ¼) , ,~.~~~~ A 2.-
C? MA T—*0 .
SP0o L._ R0
ROL A B 0, YAW&8 0
~ AB a O ,V A8’-~
P A~ . r 0 , R Ab ’-O
ROL T L s C
V A  WI C -0
A M T t J 1~~~354 ,A N 1E J 1 ’-.354 ,A~ IJ lau
P2 (J1—1 ’..1,T2 1J 1 5?0
W i Ej 1’ -18 .’.2 ,T 1  t~~i’-5*Q
£ N T ~ J2a .354,A P4EEJ1 s .35.’ ,A K  132—0
P2 EJ2—1’..7,T2 132—520
W I  EJ?’-lS. ’ .Z.Tl EJ2aSbO
15hZ TCH- 1.
*1*~L * — .O3b12 , M A L O L s — .11 4 , M T R O L s — .00314
F I ~~~A E— 0 , -FI PdM A 7— 0
R E M N U..7,FRON TM U a .7,RVCRP L.1,RV $ AT P c~~.1 ,RVA R1 A 144 ,KOUNT &
A N F U~~’-1
AM FU3a i
A M A~ 5 129.5
PA A B 14.7,VU £b sb,L PCA 8 1
N I  A 8 - S , N S T A B . 1 , N P T A B IO
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I

B STAB— 2 3 6.D,WLTAB S7b
C 01*8’- .6,CDAAB .. 9
B SCAB’- 1*0. 6, WL CAB 107. S
YAUAB ’- .O0S,*MOAd 0
ANI4AB-0,A A8aO,Pi ABsO
DM PAB ’-.02, CD2AB - .2
INI TiAL CO P4OITION S
PTRAb -&5 .1 ,VTRA 6—4 5
PTLA B- 15 .7,VTLAb a~,5
PA EJ 1-2 9 .1,P1 132 —29.7
Q TL .O
PITTL ’-O,U TL ’-135
Ii’- 20

A L T I  L S
P R I N T COP4TROL-4
PR IN TER PLOT S
ER~~~R CON~T W L S
PTR A B ’-.Ok , PIE *B* .Q1
VIRAb ’- .31, VTLA B ’- .31
P1 1 J1 .O1,P1 1J2~-. 01
W TL- .O1,.~ TL— .O1
U TL& .O1
Ph IL’. . 3 A ,A L T T L ’ - .Ol
L I N E A R  A N A L Y S I S
N) STATES
IPdT COi TR.DL, P T R A B a 1 ,V T R A B I
STEA DY STATE
* IC—I
A L L  ST A IE~
INT ~~ T R3L ,  P 1 Ej 1 ’ - O , P~ EJ 2~~0, P T L A B a O , v T L A b = C
O I ~~ LAY  1
P 1 TI L. • vs. I IME
A LIT L , V2 ,1 IM E
w T L , v ’- , ~~1Mt
O TL ,VS,TI ME
V TOT AL  , V 5, 1 IME
DISP LAY?
A ACCEL,VS , TIME
LACOEL ,V S ,IIMt
PIRA B ,VS ,T IME
VTRAS,VS ,T IM E

— AL. V A .VS,TIME
O I SP L A ‘I’ 3
W 3 E J 1 ,V S, T M E
R E if I FR , VS , TIM E
PIR.A B,YS ,W3 1-3 1
R t t , V $ , T I M E
F 2201 ,VS,r IME
D I  ~~ L A Y 4
F *201 ,VS ,1 IME
G AP RWF ,VS , TIM ~

1! Ml
GA PF F , VS. TI ME
.,A P F S , V S , T  iE
DISPLAY S
GAPCG,VS,TI ML
ZF~~~CE ,VS , TIME
2F~RCE,VS,STROK (

A 
_ _  _ _ _
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STROKE,v5,TIME
W R [LR ,V5 ,T IME
O ISP L JY 8
FX TAB ,VS ,IIME
F ZTAB,VS,T IME
X ACCEL ,VS, TIME
LI TL,VS ,T LME
T IPC .O2 ,TMA * 1.PRAT E- a 1,INT MODE S
T I T L t — R — a ~~Pv W / A B S S ,  LANDING SIMULATION W I T H  3 DOE , MAX . PI1C~i LD~,.PLOT ID ‘- S.J.BAUM &ARTNER, NS ‘.1—47,655—5260
S I i P~JL A TE
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T I T L E ’ -  FILE RDACE2
P A R A M E T E R  VA LUES
Dl 1u 1 1...1,T1 I02—520,SpU1O2—3,C01102aO
13w V A -u , Vi~ V A -~~,W. V A 0,P.ENERG Y C,PENERC ,Y—O ,TINE RGY~~U
M A IOL ’-1 29...,2. OL’-O.46,IP LOL ’-J ,ISWOL ’-3 .ST&CLO
IYYT L’-2*tSO
XLi 3 L - .032 ,KA 0...’- —1 .203,XU DL’- O,,DLOi’- 0
ZA 3L- — ’....ll,LAOOL— 0,20 QL O,ZU c*~~O,ZOEOL’-—1.14b,20 CL ’--. ‘.80
MO uLa .OO3$.MA LOL ’-—.4b’.,MALJOL~~—3 .5,M.j OLE—b .,
MU UL’-O .MDEOL —l .?’.b
ID 1vA ’-3, IOGV A sb,S VA —1 2 5,V S V A ’- lbB.c ,AL SVA ’-O
GAXT (.-1.C.A Y IG’-O,GA ZlC ,’.O,XO TG ’-O,YO TG’-o ,ZO TC.’-- 1.58i
PW VA ’-O,~J~.1VA’0,Rw 1V A*0
A N F U 2 1
T ABL E ,TPOIO2,2
0.1
0, 10000
I AbL F , A TI b,..
o , 53
0,0
TABL E ,A 2 T t .~,2
0,50
0,0
TABL E ,b1 T TA , 2.
o , 53
0.0
T AB L E ,L~~T1A ,2
O , SO
0.0

A . .
0 , 50
1 ,1
TABL E ,X Y 1~ ,‘~
20 . 5 , — 12 6 . 2 , 3 .  1

/
— 92.3,—12*.2,3.7
—92. 1,12*.2,3.7
13 1 .6 ,0 , 23 . 2
—1 28 .2,0.15.9
TAB L E  ,~.AP,3
1 • 2, 3
0,0,0
TA bLE , Ab ..TS, 9
2 1, 7 ,2,,.O5,.31,.3
21 ,7 ,24 , .OS,. 01, .3
21 ,7 ,2’., .05, .01, .3
TABLE, XY ZTS, 16
1 36.41,3.44,0,67.5
133. 54,8.31,0.22.5
& 18. 45 ,9,0,0
94,9,0,0
68.4,9,0.3
42.8 ,9.0,O
26.56,8.31 ,0,—22 .5
21 .69 ,3.44,0,—67.5
TABLE, ON TS , B
45,.?
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45..?
23.2,.?
25.6,.?
23.6 ,.7
25.6,.?
45,.?
45,.?
TABLE, IAI.TS, lb
1, .0262,11,4
2 ,.0282, 11 ,4
3, .0282,11,4
3,0,0,0
3,0,0,0
3,0, 0,0
2,0,0,0
1 .0. 0,0
TABL E, HILTS, 4
0.1.8,3.8, 100
0,0, 14-4, 144
TAB LE, e4DT 5,2
9 ,0
9 ,0
TABL E ,SPHTS,3, 3
I ,2,3
0,5,25
0,1.58,1.6
0.1.38,1.6
0,.8,2
TABL E ,ST~sTS,2 , 3
1 ,~~,3
0 , 27
0, 1
0,1
0 ,1
TABL E ,b~~1TS ,’.
238.6,69.168.6,101.5
0 ,0,0 , 0
TAbi..l,FTAFUZ ,’.
0, lb.S,18.5,1000
0.0,144,144
TA BLE ,PR FR .11,2
3S1. 2’~1

1..,,1 .Lb,1 .15 9 ,1.I58.1.157,1.15 4,i.14,1 .OS,3.,1,1
1.4,1.09 ,l.08,1.07,1 .027 ,1,1,1,1,1,1
TABL (,ET FR ,L1 ,2
351 ,241
015 5, 13 .5 1, 13 3. 13 ,310. 3,’,o5. 4,5I9.7,t2O. 5,773.63,892., 1086,1396
01, • 15. .35, .6,. 76 ,.S ,.8, .6, .01, .01,.O1

PARA M E TE R VALUES
V V A 0
P VA ’-O,R VA ’-O ,RDL VA O
13W VA ’-O ,VW VA ’-O ,WW VA .0
EM FR a ? ,UA FR ’-t ,TAMF R SZO
T SW I TCPI. l
* T k 3L- — .0l 76 , MAZ Oi.. — . 1?B,N T ROLa— .00e
P A R A M E T E R  VA LUES
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FI PI4A E-O,FINMA T—0
RE AR MU ’-.7,FRON TNU* .2, RVCRP.L .B,RVSATP’-3.8 ,RVAREA’-144.,KO(J$T~~1
AMA.S5 129.5
&NET S.—— 8 ,PA TS ’-14.7
PTMTS 2,CAVTS O, SPBTS ’-O
C DGT S~~.9
WC LIT S’-O, TC 1315’- 520
C D1T S ’ - .6,CD2TS .2, CDAT S’- .9
TALJT S— .1,VU T S 6
ONP 1 S’-.02, EPCT SZ1
C~ MA T’-bDO
SP~~~L-0
RO LT S’-O
Y A W l  L ’ -O
Y A W T S.O
I 15—0
V T S ’ -O
P TS—0
R “S-O
R O L T L - 0
I N I T i A L  CO NDITIONS
PT T 5 ’ - 1 6 . 2 , v T  1S-97
PC T S - 1 4 .7 O 1 ,V C  T S ’ -36
P 1 FR~~1...’.
w Tial
0 ILsO
U TLtL3S
PIn 1-0
Al . TTL.S.5
ER ~~DR CONTROLS
P1 FR..300 1
PT IS’- .OOO l
VT TS’-.OOOi
PC IS’-.L ’JCl
VC TS- .000 1
w TL— .O Jl
Q I~~~.Q~~3j
U Tit .033j
P I T T L ’ - .OOO l
A L f l i x .000 1,
PRINT CONTROL ’-’.
PRINT ER PLOT S
LiNE AR ANALYSIS
NC ST A TES
INT (O NTR Q L, PT T $ ’ - l ,V T  TS ’- l ,PC T$ 1,VC T$ 1,P 1 Fk ’ -1
S T E A D Y  S T A T E
* I C — x

o ISPLAYI
W 2 FR ,V S, P T  IS
12 F R , v S , P T  ~5
W TATS,v S ,P T IS
w T kO,VS,PT TS
w T C T S , V S ,PT IS
A L L  ST AT ES
D I S P  LA Vi
P 1 T~T L ,VS ,T IME
AL IT L,VS ,T I M E
w TL ,VS,TI ME

71
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I L , V S, T I M I
VT QIAL,vS , TIME
D I S P L AY

I Y’.53,VS .TIME
LACCEL, V S, TI M E
PT TS,VS,TIME
VT T5,V5,T1ME
PC TS,V5 ,TIME
D I  SP LAV3
VC TS,vS,1IM~
RE LiE FA, VS , TIME
PRAT iO,VS, TIME
RiO . VS,TIME
ZF~~~CE,VS , STROKEO I SP LAV4
S T RDKt ,VS, TIME
GA ~~~WF ,VS, TIM E
GAPRWR,VS,TIM€
GAPE F ,V S,TIME
.,APc R .v s ,T  IME
D I S P L A YS
G*PCG,VS ,T IME
W 2  F R ,VS,IIME
WT i&3,VS,T I N(
WRIL ,VS, T I NE
DI SP LA Yb
W TCTS,V S ,T I M E
dTRD,V $,PI IS
W I C I S ,V S ,PT 15
W 2  f k , V S ,PT IS
INIT ZA L lIME - .,TINC’-.02,TMAR—1 ,~ RA 1E :1
INT MODE’-6
TITt. E~~R—A ~ PV .d/ELASTIC A CR S , 3 DOE LANDING SIMULAT iON , MA X . PITLH LDC .
PLOT ID ‘ J.C.BRISTER,MS 4i—47,635—5~ 60
S I PLI LATE
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TITL E ’- FILE ROACN2
PARAME TER VALUES
P1 1 02—L ...1,I1 IO2z52O,SHLIO2—O,CO1IO2~O
13W VA ’-O ,VW VA O,WW VA O,KEP-éR~ V ’-O,PENERGV 0,TEN1R~Y’-Q
MA 1OL ’-129..,C JL-6.46,XPIOL— 0,I5WIJL— 3,STAOL ’-O
I YYTL—2a80
*0 OL-— .032 ,XA OL —1.203,113 OL’- O,XDEOL- 0
ZA 3L — ..O1L ,ZA03L ’- 0.Z~ 0L’-O,ZU 0L 0,ZDEOL ’-— 1.146,
ZO 3L-— .48 0
MO JL’. .O03b,MA L O L ’- -.4b4,M 4OQL& 3.5,M~ ~~~~~~~
MU 3L’-0,MDEOL’-—1.748
I~i 1VA L3 , I O G V A z b , S  VA ’ -1 2 5 ,VS VA ’ -Lb8 .9 ,A L SVA ~ 0
GAXT ( .~ i,~ A YTc,’-O .GAZTGa0,*O T —0, Y0 TG O,Z0 T G ’ -— i  .583
PW V A ’ . C ,~~~ iVA Q, RW &V A z O
AN FU 2’-i
T A B L E  ,TPCI Q2 ,2
0.1
0, 10000
T ABL E ,A2TTb , 2
o , so
0.0
TABL E ,A2 TTA ,2
0 .50
0,0
TABLE ,B2TT A ,2
0,50

TAB LE ,C2TT A ,2
0, 50
O ,L)

1 A B L E , D 2 T T A , 2
C , 50
1,1
IABLE,X YZB,9
20 .,—i2b .2,3. 1
20.5,128.2,3.7
— 92.1,— i 26.2,3.7
— 92.1,126.2,3.7
131 .6,0,23.2
—128.2,0,15.9
T A’BLE ,GA P,3
1 , 2, 3
0,0 .0
TABLE, ABLTIc , 2
18,3,56.58,1
T A B L E ,  X Y Z T K ,  18
85.39,3.06,0,67.5
01.06,1.39,0,22.5
75,8 .0,3
65 .8,0,0
51,8,0,0
37,8 .0,0
26.94,7.39 ,O,—22.5
22.6 1,3.Ot ,O, —6 7. 5
TABLE, DSM T1L, 12
14.14,1,.?
14.14,1,.?
6,). .2

1
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1’.,I ,.7
1’~.1. ,.1
1’. . l’ .I 1, . ?
14.1’., 1, .7
TABLE, IALI~., 16
1 ,.0123,18.3,20
1, .0125,18.3,20
1, .0125,18 .3,20
1 ,C,39 .22,O
1 ,0,39.2~2,O
1,0,39.22,0
1 .0, 39.?~~,0
1,0 ,39.22 ,0
T A B L E ,  RELTI ’.., 4
O • I • 2,3.2, 100
0,0,144,144
T A B L E , F T A F U Z , 4
0,  iS. Q ,11. Q ,1000
0,0. 144.1”’
T ABLC,PR ER ,11,2
351,2’ . l
015 ~~, 15.51, 155. 13 ,3 10.3, 4*5.4, 519. 7, *2 C. 5, 775.63,892., 1066, 1398

1. ‘.. 1. 1*, 1.15~~, 1.15o, 1.157, 1.154, 1.1’., 1.09, 1., 1,1
1 .‘., 1 .J’~,1 .Ob, 1 .07 ,1 .~~27 ,  1,i . 1 ,1.1,1
I AB L I , ET FR , 1 1, 2
351,241
• . 1’ •51,~ • 13 ,310.3, 4b5.4,519.7 ,8LO. 5, 77 5.63,692., 108*, 1396
..)1,.l’ ,.35,.o,.~~~,.o,.8,.6,.0j,.01,.Q1
. 1 ,  .O5,.*,.7,.’.,.01,..31,.O1, •01,.01,.01
P A R A M E T E R  V A . U L S
V
P ~~A r 3 , L V A ’ - O , K ) L V A ~~3
u w .a~~3,V.. ‘.~~~~~- 3,... ‘~L O

~ ‘ ~~~~~~~~~~~~ f ..
~~

- 1, IAMF- R~~5~’u
I SwI T O-’ — 1

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
PAR A M E T t R  V A L J E~~
FIPD4 A E 3 ,F I N M A  T 3
KE&r ~M~ ~ .7 ,  R)’~T MU~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
A M ASS -129. ’-
A NRI’~~~ ,0L T i.u, ii T~~’-0
ME ‘~~‘-— 8,PA Ti-1 ’ ,. 7
CDGTI ( ’- .9 ,NST I~~- 1 ,NP1Ts~— 10
B 5T Tk ~~2 l7 .  6,WLTTHt?b
WCuT K~sQ , ~~~~~~~~~~

— ..01Tk.’-.b,CD2 TPc’-.2,00AIK’-.S
B S C T~. ’ .1a5. 6 , . u . . C T H - 1 07 .5 ,  T A U T R - .0O5,VU TV~~b
AMJTP&0,OMPT~~z.02,EP2.T~~=1
L . .  M A  T’-ou..~s~cr’t. &.o
V A W T 1.
V A  W~ ‘~ ‘3
I I P ’-O
~

P TU ~’-O
K
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RQLTL O
INI T IAL CONDITIONS
PT Ii(’-15.93,VT Tlc~ 93.9
PC T ic ’- 1~~.7,V . TX 46.i
P 1 FR~~1...1
W TL—2,.4

~~ TL ’-O
U TL—133 .6
P I IT L’-’.
AL IT 1’-S.O
PRINT CONTROL’-”
PRI~ TlR PLOTS
L I N EA R  A N A L Y S I S
NO ST A TE S
INI CONTROL,PT IK’- I ,VT  T ic’- l ,PC T ic ’ - l ,VC TK’- l ,Pl ‘- RLl
STEA )Y STATE
I IC— I
INT CONTROL, PT TK’-O
S S PA MA M E I E RZ ~~T TK.,IC
S S STA ,4.T~- 15 .
55 STOP~~18.
55 PQIMT S~~7
DISP LAY I
W~ FR,VS ,PT Tic
1.. F R ,~, S, P T  T”~
w T A T i c ,VS,°T Tic
s~IRO ,VS,PT Tic
WTCTic,vS,PT T~A L L  SI A T I S
D 1 5P A V i
~‘ TT L ,vS,T I’~~
AL TTL ,  vs ,T I’’:
~~ I , y S , T I M ..

.~ ~~~~~~~~ IM :
V T O T A L , V S ,  T IME
O I S P L A Y 2
TY4S3,VS,T IME
L ACCEL ,VS, TIME
PT T ’ ,V S ,T IME
V T Iic,vS,T1M ~
PC Tic,~’~~,11ME
DI SPLAY 3
VC T ’- , V ~.,,T IM~

~EL:E~~A ,YS ,TIMEP K A I I U , V S ,  T IME
~ 10, vS ,T IME
Z F~~~CF ,VS, STROkE
) 1 ~~ L A V..

S I R ~~icE ,V S,  T I M E
GA PR W E ,V5,T1 ML
(~,AP ~. w k , V 5, T I M E
2.,a PF-~ ,VS,TI ME
C, A P’ K. ~ ,, I I M~
‘ I 5D LAYS

— GA PCu, V , T IME
W2 F~~,VS,TIME
.T~~~,V5,IIME
WREL ,VS , TIM~



D IS P L A Y D
,
~ r 2.Tk,vs ,TIME
WTRO ,VS,PT f~
a T c j T k , v S , PT T~..
~2 ~~~~~~~~ Tic
I 1~~~~.02,TMA 1,PP¼ AT E~~L ,JMT MJ 2.ir’-S
T ITLE ’- .~—AR~- .’ W / A . . k 5 ,  3 ~i’JF LAMDIN(, SIMJ~ ATI0N , MA l. PII.~r~ LJC..
P U T  1~.) S . J .BAJ MGAR TN~~~,M S  ~~1— ~~7, S — S i ~~O
51 NJ L A I
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T I T L ~~ F I L E  RDA CN3 • R—1 AC S LAND INc , M ODE L
PARAME TER VA ..U cS
P1 1J2-1’..7,T1 102 ’-523,SH1IO2’-3,C01102*O
13 ~ A’-O ,i~. V A ’ - 3, Nu. V A O, P.. LMtKUY O,P E N E R O Y O , IEN ERGYS0
M A i 3 L .~~~’~...,L 3L—C ~.~,*,XPLC1L L,ISW0L’-~~,SIA OL ’-C
I Y Y T ~~~2b83
X O OL~~— .J3~. , XA  0,..’- — 1.2.03,IU iL’- J,XUEUL~ 0

J — . .J11.~~AD~ O,ZC OL O,ZU CL’-O,ZDEL)L’-—L.146,
Z O  J L — — .’.cO
MO Z .0L ,MALOL~

_ ...61,,M AD0L _3.5,M~ OL —6 .,
MU J L . - C , M . .~t~J L ’ - — L . 7 ’ .b
I~~1V A - 3 , 1j,VA ro,5 VA~~i25,V.~ VA ’-loø.’,AL SVA O
(.A X T G - 1,~~~ Y T G~~O , C A Z T ~~~ 3, lO TC ’-O ,YO TG—3.L 0 TO— — i .5b3
P. ~ A ~3, 1 VA O~ c~~ 1V A ZO
AN ~~~~~I A& I , T P ..1 I J2.~~ -~

0,1
3 ,  l U O u C
TAB. I ,A 7 I T b , 2
3
3,0
TABL E , A 2 T T A , 5
0, .05, • 15, .25,50
— 8 , — 6 , — 1 S ,  3,0
I ABL E ,B2TTA,~
O ,
0,3
IAB LE , C 2 . ’ I T A ,~
0 ,
0,0
T A B L E , D 2 . T T A , 2 .
3 •
1 ,1
IA B.~.I ~~~~~~ •‘~
2-..~.5 ,—1 6...’, 3.7
2 3. ” , 1 28 . 2 .3 .7
—~~~ ~~ . 1 ,~~12*. , 3. 7
— c .. 1.126.2,3.7

— 1 28 .2,0, 1 3.9
T A  & , ~,A P , 3
1,2,
0,0,0
TAbLE- , A B L Y k ,  2
1 8,3 ,*S. 1, 1
T A B L E - ,  X Y Z T k ,  lb
126. 4~~. ,3.0o , 3 , b 7 . 5
12~~. 1 6,7.39,3,22.5
109. 25,6,0,0
87.83.8,0,0
6 4 .7 ,8 , 0 .3
‘.1 .567,8,3,0

~8.44,7.3S’,O,—22.5
22 .t l , 3.3 8 ,3, —b1. 5
T A BL E , 0514TK , 12
19.2 , 1 , • 2

19 . 2 ,1, .?
1 9 . 7, 1 , .?
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23.133,1,.?
2 3.133,1,.?
2 ‘.133,1..?
L~~ .2 , 1~~. 7
t~ .2 • 1 ,.7
TA BL E, IALT ic, 10
1 ,  . 0 2 6*,  31 .55,20
1 ,.02o6,31 .55,20
1 ,.32b6,3,.5S, 10
1, .31ob,34.55,10
I ,.3266,3’..55,1O
1, .O o* , 3’,.5S, 10
1..326o,34.55,10
1 ,.32oo.3’..5S, 10
T A BL~~, RELI c ,
0, ~~~~~~~~ 133
0 .0, 144 , 1’.’.
T A B L E  ,FT A ~ U2 ,’.
0,15.9,17.9,1000
O .0, 1.,l,, i-s..
T A8L~ , PR ~~~~~~~~
3 ‘ 1 , .‘ ‘. 1
.015S ,1S.51,155.13 ,313.3,465.,,51’ .7,b23.5,775.63,892.,1086,1396
1.’.,1.1b,i.i39 ,1.1S8,1.1~~7,I.15’.,L.14,1.3c ,1.,1,1
1.4, 1.09,1.08, 1.07,1.027, 1, 1, 1,1, 1,1
T A B L t , ET F K , 1 1 , 2
351 ,2’. 1
.3L~5 .15 .5 i,~~S5. 13 ,3 .3, 465.’ .,S19.7 ,6 l0.5,1?S.63,892 ., 1O8o,139b
.3 1,. 1 ,.55,.~ ,.7c~,.b ,.b ,.b,.31,•u1, .J1

P ARAM’ T: ~
~
P ~~A - j ,~ VA- -. ,~~ )LVA ’-0

~~ v A - j ,ViU ~~~~~~~~~~ , A ’ - 3
• ~ ‘- ~.. . ~A ~-K~ 1, 1 LM~~K~ ‘.~J

I 5W T~~-i’ 1

~ T 3L ’-—.J..16,MA LJ .— .178, MTRO L’---.008
PARAMt 1: K VAL UE3

~~IP~~A E ;J ,~~INM A T ’ - Q
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
A M A ’ S’- L...~~.5
AN ’T~~~O,3L 1ic ’-0,~i Iic~~u

~1t ‘ ‘-.~~~-t ~,~~ A Tic .1...7

W: UT kLJ, T . JT~. ’ - 5 2 U
CD IT ic • 6, C. 3.~ Ic ~~~. 2, ~..j A lv ’- • 9
9 5,..T k ’ - 1~~~.c , M L CT ic~ 1O7 .5, TA U T H .OU5,VJ T i c 6

C~ MA 1—603
SP(j .  L’ O

Tic ::)
Y A u , I L —O
V A  WI ‘- .0
X Tv -C .
V T’’-O
P ~~~~
R T ’- ’-D

‘I.— -- 
- -- ~~~ -~~~~~- - ---~~~~-— - ---- - —-- -- ---- -----rn— - -  --—- 

-~~~



RQLIL’O
IN I T I A L  CONDITIONS
PT Tv’-15.93,VT Tk.93.9
PC. Tic~~~’..7 ,v~. Tk.46 .1
P1 PR ’- l - s.l
V T L ~~~9~~7~~
0 IL-C.
U T L ’ 1~~1.9
P ITI L &9. 75
ALIT L’-5.0
P R 1~. T  CO~~T R C . L — 4
PRIN T Ik P L O T S
L IJt A R A N A L Y S I S
P40 STATES
1p, T COP4T ROi.,PT T k — 1 ,V T  Tk.1, PC T k ’ - l ,vC  T K — 1 , P1 FR-i
S T E A D Y  S T A T E
I IC— I
INT CONTROL , PT lic ’-3
SS P A RAM~ TER-PI TX , IC
SS ST A R T = 1 5 .
55 STOP’ 18.
SS POINTS’?
DI SPLAY 1
W2 f-K,YS ,PT Tic
12 ~ M ,vS ,PT T ic
W T A T k ,VS ,P T Tic
uY R~~,VS,PT Tic
W T C T v , VS ,P1 T ic
STEAD Y STATE
ALL STATES
DI S P LA Y I
PIITL,Y~~,T 1M E
A L I ’ L ,VS , T I ’ 4 E-
W IL,vS,T !ME
~
V T3TAL ,V S ,TINE
DI SPLAY2
I V41.  i .VS  .1 I M E
~ A C C E L,~~5,, TI M E
PT TK ,VS ,T1 M~
V T  T k , V 5 , T I M :
~ C T.,.V5 ,T IM E
DI SPL AY~
VC. 1k ,v~~,T I M E
~‘- 1 L I I ~~A ,VS ,T I M E
P RA T  IJ,vS, TIMt
R 1C.V S ,T1 ’~E-
Z J ~T~ ,vS,STR3 ~~E
D I S P LA Y ’ .
STROvE ,VS, TI M

~~APR W l- ,VS ,T 1M E
GA P4~~~ ,v~~, TI M E

A P~ ~ , V S ,  I I~~€
.A P~~R , V S , I  IMt
DISPLA YS
.a~~~c,vS , I I M I
Wi ~P ,VS,T1ME
W T R 3 , V S , T IME

79
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R E-I • VS. TI ME
Dl SP L A Y O
WTCTc,VS ,T IM~,.TkC,V5,PT Tic
u ,TCTic,V5,PT Tv
w.’ F R , V S , P1  Tic
TIPC...32,TMAX ’- 1,PkATE-1.1NI MODE-S
T 1 T L & Z R — A I ~PV W / IA C S ,  3 DOE LAN DiNG Si MULAT I (t~, M A X .  PITCh LOG.
P irn 10 = S.J.BAU*4 GA R TME R,M5 .,1 —41,o55—SZceO
S I N J L A T E



_ _  - -~~ - --- — -.— - -- ---‘------ -
~~~
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MJL~z L  DESC RiPT IO N,  R J C i c W E LL  AbSS J3i~ LANDIN G, F i L E  KDMbP...
A D D  PA RA M x  TtK L AMA S$ ,I~V C R P ,RV SATP ,KVA R E -A, E R3MlMU ,RLANJ4U,k3UN1,

iEME Y .P~ -~.t.(GY ,TENER..,Y ,VTOT A L .RE LIE-FR ,RE-LiEFL ,,AACCEL,UACCEL,
CA W F ,~~AP R W F ,G AP Lwk .GA W k ,GAP FF,GA PER ,O APCG,CNl, T5~~1TCp 1 ,
Z FJ R L I ,  ST RJv I ,W j ~E- L R ,W R ELL,XAC C LL

A 3 U  TA B L E S ’ -X Y Z b , ,,,A~- ,9
LOCAT 1~~~’-’- b VA iP UTS~~T L
LCCATION 80 TA
LOC .AI1O~ ‘- 66 MA E INPUTS—TA (A 2-02 ,02-C1)
...O(.ATION 68 MA T 1NPUTS .1A (D2~~~1)
L3CA T IL~ - 63 TB
FORT RAN STATLMIP4T5

RPD’-.3k1s’53. ..
..ALV A ’-~ OS (AL VA •RPPI
SA LVA ” SI Pd (A L VA*&PO)
ii- ff0 MA ~ .LT. 20.) fO MA I s 20.
IF f f 3  M A E- •LT. —20.) f3 MA € ‘-
LI- (~~U MA I . L T .  *00.

O MA T ‘- *00.
if f f 3  M A  I ...,T. 3000.) ED MA I - 3000.
1~ ( T SW TCH .LT. 0.11 FO MA 1 ‘- 0.
LEOL • FO NA E
Iil TO ~ — C MA I
5P QQ L-A~ T B

LOCATION ‘- 51 T
LOL ATIc1l’-~ DL INPUT S-V A ,TC,
FORT RAN ST A T EM E NTS

IF (ic3J’~T .E1.. 1) W K I T E t o , 1 O )  (REL .AB (l ),I .4, 11),(DSM A B (I),1 -4 ,2?),
1 (~~IA ~~U (~~1, j~~’.,I1),(FTAFU3(i),Ia4, 1I )

10 FJRMAT (W EL 3 .~~)
M~ LAb~ 5) ‘-Rv...R.-
R E L A E ’ I * 1  R V S A T P
RLLAtI( 1U) . ( ( L AB (  ~~

) ‘-MVA EA
I S M A ~ t 6 1 ’ -  LS~~&B i 9 ) a F  R~~STM U
D S M A b ( 1 2 ) ~~3SMA 8 t 15 0 S M A B ( 1 8 ) — D S M A B f I 1 ) - D S M A B ( 2 4 ) - O S N A B I 2 7 ) — R E A R N J
FTAFLjO(S).1 ...7.RVC*P
F TA f3:l6)~~1-s .7 .RV SATP
FTAf U2 f 1 O ) . f T 4 F U2 ( i 1 ) . Rv A R 1~A
F T A F U 3 I  5 ) ’- 1’ . .7.RVC RP
E l A F U 3 t b )~ 1 . . 7 . K V SA TP
FTAFU3 iIO)=I-IAF U 3III) zKVA R€A
VT L A B ’-V T RAB
PTI A S .PTRAB

~OUIiO 45,EJ1,INPUTS AB(PlR P,3)
L OCA T IY~~4 3 , E J 2 ,  I N P UT S — L B  ( P T L ’ - P , 3)
LOCATIc~~.24 LB INPUTS’-TL
I P * P ’ J Y S E E - J 1 ( W , 3 .W T R,T , 3 . T T R )
IMPUTS E.12 (W, 3 ’ ..dTL , T . 3 T T L )
L OCA T I~Pd ‘- 3* FU2 I P U T S ’-LBI PTR—F IM )
LOLAT I~~d.38 F133 1MPUTS.A B(PIL’-FIN)
FORTRAN S T A T E M E N T S

RELIEFR — ED EU?

RELIIFt. .FO F 133
CALL ENFLOW (PT RAB, PA AB ,T3 EJ1,CDAAB SRILI€ FR ,1.,FN,WR ELR )
CALL FNf- LOW (PTLAB ,P* LS,T3 EJ2 ,C0ALBSKII.1kFt,1 .,F~~,WRE LL )
EX 1 S 3-0
FY 153— O
El 1$ 3a0

81 

- - -~~~~----— - - -  -
~~ ~~~~~~~~~~~ —~~~~~~~

--— -  
~~~~~_

-—-— —
- —



- -~

TX 15 3.0
TV 1S3.-O
TZ iS 3—0
FY 3 S 3-0
T1353— 0
TZ 35 3.0

LOCATIOPl lb 53
INPUTS—AB (FXT .fX,2 ,FYT .FY,2,FZT’-FL ,2,TXTzTX,2,1YT TY,2 ,TZTsTZ ,2)
INPUTS’-OL( 2 3 )
FORTRAN S T A T E- M I N T S

I~ I1 F 14S3 /AM A SS— IQ TLSW TL)S .01745—
1 3Z.2*SIN (PITTI’.01745)
WO TL .FZ 4S3 /AMASS— (—Q 11*0 TL)* .01745.

1 3 2 . 2 * C O S ( P I T T L S . 0 174 5 )* C O S I R O L T L S .01745 )
LO CAT IDN’- i 3  TI 1 N P U T S ’ - S 3 ( T Y , 4 — T Y
F ORT RAN STATEM EN TS

ZFORCE’-—WO 11/32.2
S T R O K E - 4 . 4  27 —A L ITt.
vENtRG Y’-.SSAM.AS$S (U 11*43 TL.W TLSW IL)

1 •.S* ( 1 V V T L ~~Q T L S Q  TI)
Pc ’,ERO Y ’ -  (PIRAB—P A Ab )SVTRAbØ144. • ( P ILA B PA A8 ) *VT LA B ’ 144 .

1 • AMA SS S32 .2 SAL T IL
TENE ROY- KEN ERL,V•PENIRG V
ictiUNT icO~P4T. 1
&ACCEL SG’~I t QD TL S~~D IL )
ZA .LEL EU V A S C O S ( P I T T L ) . E W  V A S S I N I P I T T I )
LACCEL— (S(IRT(UO TLSUO TL.WD T1*WD TL))/32.2
YTOT AL ’SQRT (J TL’J TL’sI 115W TI)
CN T i 0.

23 NT ’-.NT.I.
I ‘LNT..031
IF ( 1  .UT .i) OAP ( ’.’) * A L T IL S I?. •W2 TR
Ui Tk LXYLti(3 *I .1 )
Vi TR .XYZB(3S1 .2)
W i T~c 1YZ0~.3Si•3 )
ROLTR•O
P I T T M . P I T T L
Y A W T R ’ - O

L OCAT I~~4 • 63 IR
F ORTRAN S T A T E M E N T S

if (CNT .11. 6.) 00 TO 20
C,4~ p( 9)-ALTIISI2 ..W2 TR
,A~~LW F ’ -G AP ( ‘,
,AP RW F r .AP( S I

GA PLWR. * G A P ( o )
C , & P R w R z G A P ( 7 )

~.,APF F i .,AP (8)
GA P~- I •GAP (9)
GA P C, ‘-AL TTL el? . — 31.5

ENC. OF MUJIL
PR I’iT
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MODE L ~)E SCKI PT 1O P4 ROCicWE LL t LAST1L CUSh ION LAND1N~~, FILE RDNC.E2
A DD PAR.A M E T L R S S A M A S S , RV . R P , R V SA T P ,RVA K E-A ,F RONIIIJ,RE ARMU ,v.OUNT,

v INE-ROY ,PFN E RGY. TINIRGY ,P RA T I O , V I O T A L  ,R L L I E F A , A L C C I L , L A C C L L ,
O A P L W F ,G AP RWF,C, APLW R ,GA PRWK ,GAPF F,OAPFR ,GAP CG ,CNT, TSWI TCPI ,WREL ,W TKO ,
Z FORC E,ST ROicE ,XACCEL

ADD T A B L I ~. - X Y . ~B , 2 1 , , A P ,9
LOCATI..~~’-5b VA 1P4PLJTS’-TL
LOCATION = 83 TA
LO CA T i O N  — MA I IN PUTS ’ -T A I A 2 C2,02 C1 )
LOC.AT ION • 68 MA I INPUTS*TA (D2’-Cl)
LOCATiON • *3 TB
FORT R AN STATEMEN TS

IF fF0 M A 1 .01. 20.) fO MA L & 20.
if (F-C MA E .11. —20.) F-Li NA I —~ 0.
if (PD MA I .LT. *00.) Fa MA I • 600.
if (~- J  MA 1 .1. 3300. ) f~~ NA T * 3000.
IF (TSWIT .N •L1. .1) FL) MA I — 0.
ELEO L • FL] MA I
lh IC. FO MA T
SPOOL—A ? Tb

L OCATIO N ~ 1 T O
LOcA TiON’-? UI I N P U T S ’ -V A , T G
EOR IRA N STATEMENTS

if (v3 P,I .E.~. 1) WRITt (*,1O ) IRELT S (I ),I— ~,,11),(DM TS (1),i—4,1~~),
I (~ I A~ U~~( 1) , 1*4, 11)

13 F O M M A T ( 8 [ 1 3 . 5 )
R E - U T  5 ( 5  I ‘-RVC RP
RE 15 (a) ‘-RVSAT .
R E L T S 3) 2 . T S ( 1 i l~~~V A R E A
0$ T S I ’ ) ~~3M T S ~~1)~~0M T S ( w ) ~~f R~j lT MU
OM T SIII )’-OM TS (l 3 )c~iM T 3(15j~~uM TS(17 )=RE ARMU
3M T~~I I9 )~-Ic L A - M U
F T A F~~~~5)~~1.,.7.RVCkP
FI AFU .. ~~ )~ A-,.7•kV3A TP
FTA ’- u.. ( 10)— F TA’U~ Ii k )~~R V A R I A
P2 IC..! P1 FR

L O C A T I V 4 - 3 7  1J..
IOC.A T II~d’- ’ .J ‘— p- IN ; I S : T S P T I— ,fl,1 02 ( 2 - - 1 )
~ 3 R T R A N  S~~A IEM EN T S

w T - T  -wZ FR*2 .
LOCA l I ~~ :2., IS INPUTS :1 L ~ ~ R I  T ,2 1 1k)
LOCATION ‘is r - U 2  I N P U T S T S ( P T F I S )
F ORT R AN STA TtMI~~T S

RE - L IEF A = I- .?
PR A T 13~ (PC. IS—P A TS)/IPT TS—P A IS)
LA .U FNFLJ.(PT I S , PA 15,1.. -F.,~.
w Tk)_ ,uiTAIS .wT~~TS

— 0
fY153 * 0
FZ1~~3 0
T X 153 0
TY133 • 3
T 1 1 . 3  = C
FY353=3
T X  3—0
11353”.

L OC.ATiY~~6 53
INPtJ T S ” T$( FX T FX,2 ,FYT .fY,? ,FL T F Z ,2,TX T ’-TK .2,TVI B TY ,2 ,TZT’-TZ ,2)

1 ~~~~~~~~~
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IN~ JTS—0L (2’-3)FORTRAN S T A T E M E N T S
UD 1LzF 14S3/AMA SS—(Q TLSW TL)S.01745—
I 3 .2*51 P4(PI IT  L..0 17’.5)
WO T L ~~FZ.,S3/AM A 5S— (—~. TL*U 11)5.31145.

I 32...!’..3S(PITTLS .01145)*CO$IROLTL* .01145 )
ZFOi~CI —WO T’./3.~.2
STROicE & ‘.5. — A L T T L ’ 12 .

LOCAT IONz IO TL I N P U T S ’ - S 3 ( T Y ,4- T Y )
F ORT~&AN ST AT EMENT S

icENE RC,Y’-.5*AMASS* (U lIeU 1L.W TIeR TI.)
1 •.S*IIY YTL S~ TLe ,~ IL)
PINERC,Y (PT IS-PA TS)SVT TS.j-.4. • (PC IS—PA IS)*VC TS*i’.~~.

1 • A MA SS ’32 .2SALTTL
T I N E - R O Y ’  v EN IRG.Y .PE NEROY
kLJJ)T~~icO h iT . 1
AACC.IL-SQRT (QL) Th OU IL)
LACC IL’- (S~~~TIUL) TL.U3 TL-’WD 1LS WD TL))/3~~.2
VT O TAL ’-SQR T (U TL~ U TL.w 115W TI)
ZACCEL ’-EU VA’COS (PIIlL) • LW VA ’SIP4 (PITTL)
C-’.. T’-O.

20 CPdT ’-CNT .i .
I’-L”41..031
If II .o I.1)  G A P ( I . 2 )  AL ITLSL2. •W2 1k
Ui T R ’ - X Y Z B ( 3 5 1 . 1)
Vi TR ’-XYZB(3s1’2)
wi I R ’ - X Y Z h ( 3 * 1 , 3 )
ROt. T R’ - O
P IT T  R&P1 TT L.
YAWTR ’-O

L O(.AI iON .-
F O R T R A N  S T A I L ’ . L % T S

IF- (CM T .iI. 8.) C..~ 13 20
C.AP (9.IZ A LTT .. ‘I 2 ~~..2 Tk
I,APLWF GAP f --., )
OAP RW F =OA P (5)
G.AP LW R ’- .P AP ( 6 )
GAPR b~~’-0A P (7)
GAP FF - . A P ( 8 )
OA PF R -OA P(9)
GA PCG ‘-A ITT I S I.. . - 31 .S

END OF MODEL
PRIN T
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MJDE L 0kSL P~iPTI3~ ROCicWILL CUSh13’. LANDiNG , FIL E-  R.3MCN2
A DC P A k A M~ TLSS= AMASS,kVC R P,~~V 3ATP ,RVA.(EA ,fMON1p5J,kEA~(MU ,)(.3UNT,

c l Nt R L Y  ,PI’4~~c G~ ,TIN~ icGY ,PKA T13 .VICTAL,KILIEFA, AA CCE -L ,LAC LELI

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

ADD 1 Ab~ E3 ZYZb, ~~~~ ,t,AP , ~
L ULA I i~~~-Sc VA I~~~U T S ’ - T L
LOCATION 83 TA
LOCA T iON • ~~~ M A  ~ INPUT S ’ - T A I A 2 ’ -. . . . ,O2~~L 1)
L3 LA T I~~. MA I 1N~~~lS ’- IA(3..=Ci )
LOCATION o3
F O R T R A N  ST A T E M E~ITS

11- I f C MA e .01. LU.) 1-3 MA E — 20.
I F  t F 3  M A  ~ .11 . —20. ) FL] MA I ‘- 20.
If ff0 MA 1 .11. *00.) FL NA I bOO.
If (1-3 MA I ..,T. 3303.) 1-0 MA I 3330.
If- (TS .iTC ~-t .LT. .1) FU MA I • 0.
ELE - Ol. * F3 MA E
TP4 lu - F3 M A  T
SPOJL- .- a-.: T B

LOCATIO N = ~~ T J~
L OCA 1 i O N~-~ U... I’4PUTS’-VA,TO
F ORTRA % STA TEMIN T3

IF ic~ .r~.1 . E. ii ,~R IIEt a,1 O ) (KLLTic (I),I’-4,11),(OSMTv(I ).i’-..,27),
1 (fTAIU ~~( 1), 1—s , 11)

10 1- 3R MA T (8~~13.5)
RELTvI~ I ‘-RVCRP
RE LTR( 8) ‘4~v S A T ’~
RE~~1~.. ’ 1~ )‘-R6~~T icI 1l ) KVAk~A

-.J SMT ’~Ii~~)’~~: A ( ~-TA j 2 ( S  I’ - 1...
f-TA ~ ~.(6) 1’..7 .’-VSA T ’~
F T A ~- J 2 (~~L ) . - T A ~~U . . ( L L 1 . R~~A..1*
P. 1~~

_’ P1 FR
L OCATiON ’-37 102
L O C A T I O N = - ..3 FR I N P I T S * T i c ( P T P , 4 ) , 1 3 2 ( 2 & i )
FORTRA N ST A T E M t N T S

W T R I P z , ?  ~~~~2.
IOCA TiON~ 24 TX I N P UT S - T t ,F ø ( T , 2 z T T R I
LO CA T iO N  I-Ui 1NP313’Iic(PT ’-FIN )
FOR TRAN S T A T E - M~~~rS

R~~L I E F A  • ~O FJ2PRAT IO - ( PC T ic—P A Tic 1/IPI Tv—P A Tic )
CALL f - N F L J w ( PT  1 ic , PA T F . , T 2  4 - A t , C DA T K * R I U I & F A , 1 . , FN ,W R E L )
WI R3.wIA JK ,W T ’ . Tic
F X 1 5 3  - 0
FY IS 3 - 0
F115 3 0
T11S3 3
TYXS3 - 0
TZIS3 ‘- 0
F Y35 3.0
11353— 0
TZ 353—0

L OCATION•b S3
INPUTS Tk(FXTaFX ,2,FY1.FY,Z,FLT.fZ,Z,TXT.Tk,2,TVT.TY,~~,TZT uTZ,2)
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iNPUT 5.01.1 2 3 )
F ORTRAN STATEMENTS

UD TL a FX4S3 /AM AS S— IQ h e w  11)5 .011 45—
1 32.2’SIN (PITTL* .017 45)
RD iL &FZ4S3/AM ~..SS— (—Q 1150 1115 .1.1145’

1 32 .2*COS (PITTLS .017 45)SCOS (RD ’.TL*.01745)
ZFORCE ‘- —W O 11/32.2
STROKE ‘ ~‘5. — 1 L T T L ~~12.

LOCAT ION IO IL INPUTS*53 (TV ,4’-rY)
F ORTRAN STAT EME N TS

KENE RGY’-.SCA MASSe (U ILSU TL•W TL’W IL)
1 •.5* (IYYTL*Q 11*0 TI)
PE F41R0Y - (PT Tic—PA TK)*VT lcd ’.’., • (PC i~~—PA TK )*VC IP*144.

1 • AMA SS S32.2 CA LTT L
TENERG Y ’- icEP4IkGV. PEN~R GY
icOUNT’-kO~~ I. 1
AA C oEI•S ~~RT(..~3 TL ’OD TI)
LACC E L ’- (SORT (U3 T1*UO TL .WD h eRD 111)132 .2
vIOT AL ’-SQRl(U 11*0 TI.W TL SW IL)
XA CC €L EU vA .C J S (~~1 TT h 1 • Lw V A • S I N I PZ T T L)
CP4 I • 0.

20 CP4T’-CN T .1.
I CNT . .301
IF (I .0T.L) GAP (i+2 ) * A L TIL S I? . •W2 1k
Ui TR— YZb- (3’l .i)
V
Wi TR=XYZb(3 e1,3 )
RD I T ~ ‘-0

~ITT~~~P ITTL
YAW IR~~..

LOCATI ON • 63
FORT RA N STAT E -M IN TS

:~ L 1 . T  . LT .  c - .  I ~~~~ T O 20
(,A ’~~9): TI. ’L..,ui U 1k

~ A P .. ~~ - ,AP(.. )
U.A PSI Wf ‘-~~A~ (5)

~A P1. ~~ ~,AP (~~
GA P * L,A P ( 7

GA~”I- f •GA P(b )
1.,A~~F4  ~ ,AP(9)
5..A~~~.., • AL T T L ~~12 . —3 i .S

END OF MODEL
P R I N T
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T ITL E FILE RFA BD2O
PA RA F~[ T E - i (  VALU ES
UW-0,Yw *0,ww-O,RRa3,PP—0,YV’-O,UwZ’-O ,VW2—D ,Ww2’-O,
Uw VA O,VW VA-O ,Ww vA-0,KINEROY.0,PEP4EROY.0,TEP4ERGy.o
MA IOL &12 9.4,C OIa b.,b ,XPIOL *O ,ISWOIa3 ,STAOL ~ O
IXXSG &28 *3,IYYSGs2680 ,1ZZS0’-5120,iX2SGuO , 1XYSG~ 0,iYZ$G.’-O
10 OL ’-—.032 ,-X A 01— —1.203,10 DL’- O,XDEQL- 0
ZA OL’--. .Oll,LADOL’- O,ZQ 0L 0,ZU cL 0,ZDEOL~ — 1.14-*,
10 OI’— .480
MO OL* .OO38,MALOI-—.4b4,M ADOL~ —3.S,M-.~ QL——c.,
MU OL’-O,MUEOL’-—1.748
B DL 1’~ . . ,A  LLDL&0 ,SPOOI—O
YB DL— - . 573,YBDDL.O,YP 01—0,YR DL~~~,YQRDI-.2j2
LDRO U*— .08., LB DL’-—.Z*’,LP DL’-—.310,LFSDL’-.0138,L&DDL —0,
1k 31—0

~4DRDL-— .344,NFSDL- .O0525,r& DI- .086,NB3DL~ 0,NP DL’-O,
NR D L — . 140
LB~~~L— 1  , Y BROL 1,NBRJL ’ - I
I D 1 V & - 3 , I O G V A ’ - o , S  V A = i 2 ~~,VS V4 168.9 , A L S V A & 0

1 MA 1*  — 1 . , C 1  M A 2 — 1 , C 2  MA Z S O
GAX1 & 1,~~~Y IC,’-0 ,GA Z T~~’ - 0 , X O  T C , 0 ,YO 10-0.10 1G-— 1.5B3
PR VA ~C,  ~W IVA ‘ -0, RWi  V A  ‘C
Ci M A 3 ’ — i , AN F U 1
ELE VAT R-1 .
TA &E ,~~TAF U, ..
0, 2140,25303,3003u
2 000 ,2030,0,0
T A BIE ,A2 T TA 2,2
0,50
0,0
TA B L I ,~~~~.. IT A2 .~~
O .5, 5.5,50
0 .0,0, U
IAB...E , 2TTA 2 ,~
3,5, 5.5,50
0,0,0,0
TABL E ,D?TTA2 ,2
O , SO
0,0
T ABL E,A ZTI A ,..
0, 53
0,0
TA bL. 1, B? TI A , ~!a
0 .0
TAB E ,L~~II A, 2
O ,
3,3
TABLE ,....TTA,2
3,53
1.1
I ’ UT I A L  CO PCIT IUNS
U ~~~~~~~~~~~ S~~= 3,W S 0 . ’.S,P ~= , ,O SGzC ,R 5(,=O,
icQLsr,—3,PIrsc, 3,YAWSO—o,A ITSO-2000 ,x Su ’.)4i,Y SO z.O
P R I N T  ~~~~~~~~~~
D .C. L)ATA
YOP — O ,O ,O,3,3 ,0,i~~~.9,0,5,l4 .7~~,O, 3
(lOP • C , O , a S O , 0

_— —— ---- — -_ _ — - -. -~ ~~~~~~~~~~~~~~
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- .33’- ’ , .j 1,.~~1, l,O , 1,1 Q , 2, . 5 , 1, i 3,1 Q
R U  — .O1,.ul,.O.,.J1
PARAM ETER VALU LS

N TR2 L~~— . C-~i~
PRIN TER P

~JJT S
L i NEAR ANALYSIS
Di Si~C,N C....
LI ~~- A R A NA~~Y S1S
T I T . E ’- i4—A~~Pv W /ABSS DEPLOYED, LANDiNG APPROACH TX 1 M  A N A L Y S i S
I N T CJNT1L.~~, ALTS....’-U,X SG’-O
S T E A D Y  ST A T E
X I C — X
INT ~~ - -f ls~~ L , A L ’~~-.J 1
J.C . DATA
Y O P ’ - C ( 9 , 1) 0 , O
UJP.C (5,I)~~~O
STIA UY STA TE
IN T CONTRU’., AL T S3 ’-O
D .C. JAT A

~~~~~~~~~ nS, I... r:PA I t A M t 1~~R v A .JL~~, t . L V A T R ~ O
5~ P A R A M t I r ” :L’.QL
S~ ~ TAk T- ..
SS S T J ~’ - — 1 . .
55 POINTS-B
O I SP LAY 1
1-0 M A T ,.S ,ELk ~LL
U S G t V S ~~~~~ JL
.~ s.,,v.,. ~~n.

~- L 
-.~A~~,Vr ,~~L 1 -~~~

f- .~ ~~~~~~~~~~~~~~~
31 SPLAY2
V T  A , V S , I .  ).

AL V A . V C , c ~~t~ ) L

P 1  ~~~~~~~~ L E C . .
FX23 1. ,VS,I..Eu..
I-Z20~ ~~~~~~~~~ - L
S T E A D Y  S T A T E
55 P A R A M E T E R - N O N E
PA R A M E T E R  VALUE S , E L E V A T R I
1NT C~~ TR UL, A L T S C .’ -i
‘D.C. DATA
YOP=C (7,1) US ,3,1.i,U
S T E A D Y  S T A T E
INT COMTROI,AL TSO—O
O.C. UA T A
YOP— I 9. 113, 1. 06 5
S T E A D Y  ~T A T E
PA R A M I T L R  YA LU rS , E L EV A IR— Q
SS PA RA ~ E T E R E I L 0 L
S T E A DY ST A TE
A L L  ST A T L ~
PRIN T COMT IcJL ’ 3
PLOT ID • S.J.BAUMOARTNER, MS ~

,1—’, 1
TITL. t ’R—A ~~PV W /ABSS DEPLOYED, LANDINO APPROACH W/ SHARP EDGED 01151 AT T— 5
PR A T E 2
DI SPIA YI

88
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F O  M A E, V S, T IM€
‘-3 MA ~ ,VS ,TI ME
1-3 M A  S,VS,TIMt

~9 MA T,VS,T ME
RU’., VS,TPI E
01 SP L A Y U
U S .,VS,T1ME
V S..,VS ,I I M E
~. ~~,,VS, T I M E
FQ MA1, V S , T I M E
V T  ,A ,VS ,T :ME
U I SP L A V 3
A L  V A , V S , T I M E
R(J LS G , VS ,T IME
P ITS,,VS ,1 IM:
VAWS3,VS,T 1M~
A L  I’S.., ,VS  , I I
D ISPLAY’ .
P S~,,VS ,T1ME

~ SG,VS ,T L M
R 5C,V~.,TIME
E~E V A ,V S ,T I M E
1 SG,.’~~,T IME
U I SP LAY S
V S~~,VS,TIME
YD S0,VS,TIME
FO F U,VS,TIME
FO MA3,V S,TI ME
Uw VA ,VS, TIM E
D I S P L A Y ~
V w  VA ,VS ,TI M
w. V A,V S ,T !ME
K E  P~ ~~~~ VS. TIME
PE~~~RGV ,VS,~ :~~E
IINERGV , VS, T IM E
I I PC.’-. 1
TM Ax ’-20.
OUTS A l E
1N1 MODE-S
I IC—I
L IP4t A R A N A L Y S I S
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T I T t t —  ~ 1LE RFA TDT2
PARA METER VA LUES
UW s ,VW5O,~ WaO,RR.0,PPsO, Y~ O,UW2&O,VW2~O,WW2*0,
UW VA~ 0, YW VAzO,wW VAaO,KINERGYSO,PENERGYaO ,TINIRGV ~O
MA L31s).29.4,C 0Lz4.46, XP10L~ 0, I5WOLm3,STA0L~0
I **SG~ 2eo0 , IYYS c26$O, 1ZZ SG*~~k20,  IX.LSG~~0, IXYS G sO , IYZSG.0
*0 3Ls— .032 , X A  3L~ —).203,XU 0L~ 3,*0EOL~ 0lÀ QLa~4.O1j,ZADOL. O,ZQ OLaO ,ZU tL.0,LD~0L~—144b,
ZO 0L~ —.48O
MO OL~~.0O38, MAL O L &— ..,o4,MAD0Lz—3.S,MQ 0L~~—6.,
MU OL~ 0,MDL0L~ —1.148B D L~~19.4.A1LDL’O,SP00L~~OYb 0L~~~.573,YbDØ~~ 0,yP DL~ 0,YR DL~~~,YDRDL~~.2I2
L0~~ L &~.084,LB DLB— .2o4,L. P DLz— .310,LFSDI L..0138,L.bDDL~0,
LR 3L~ O
Pd 0R~) L - .34 4 ,P4F S0L~ .00525. P46 0L~ .Q~o,P48O0L—0,NP
0,
M R  O La- .ji iO
LbR3 L~ 1. Y&RJL~ 1,NBR0L~~1
10Iv A~~~, ID&v A~ 6,S VA 125,VS VA~~1~ 8.9,ALSVAzO
C l  M A l i -  — 1 . , C 1  M A 2 ~4 .C 2  MA2 ~~0
C A X 1 G z I ,~~A Y T c ,s~.,,~~A Z T C ,~ 0 ,X0  T~~—O , r O  Tc,L O ,Z 0  T~~z - l . 5 B 3
PW 1A z0,~~W 1 V A z 0 , R W L V A * 0
C~~ MA J z — 1,A M ~ U~~l
TAtiL E ,F T* F U , 4
O , 2140,25000,300 00
2000.2003,0,0
TAB L E , A 2 T T & 2 , 2
o , so
0,0
T A t ~L E .6~ 11*2 ,~~
0,5, 5.5 , 50
3,0,0,0
I A &  ~ ,C2 TT *2 .~~
0,5,  5.5,50
0,0,3,0
T AB L L .0211*2 ,2
O • 50
0.0
T A B L ~~ , a 2 1 I A , 2
0,5, 5.S ,e ,  50
3,0, —4 .9,3
TA BL E , BZ T T A ,2
0, 50
0,0
T * B~.~ , czT i *, 2
0,50
3,0
T A b L L , D Z T T A , 2
0,5,5.1,5.9,6,50
1, 1,0 ,0 , 1 ,1
I N I T I A L  C O N D I T I O N S
U S G* 1 6 8.9 ,v  Sç,z O ,W SG~~23 .5 ,P  S G z O ,~ 5G 0,R SGLO,
M0LSG,*0,P1TS~S3,YAW$c,&3,ALT S~~%2O00,X SG~~~1”1,Y SG.0
PRINT ~3NI R0L ’.
0.C. DAT a
VOP • O,O,0,0,3,0,168.9,0,5,14.72,0,Q
UOP * O ,J ,bO0 ,O
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Q .0044..01,.L1,1,O,1,L0,2,.5,1,1O,10
RU • .01,.001,.05,.Ol
PARAMETER VAL UES
XTROL&— .O17b,MAL0La— .l7B,MTR0L.—.0O6,YTRDLs~ .373,LTF(DLs_.Ob11,
NTROL B— .04 5b
LINEAR ANALYSIS
DESIGN O.C.
L I P t AR A N A L Y S i S
INT CONTROL, A LT SG aO,X S~,mO
STEADY STA TE
ALL STATE S
PRIN T COP4TROL’3
PRINTER PLOTS

F PLOT 10 S.J.BAUMG.ARTNER , MS 41—47
TLTLI’R-ARPV W/ACRS DEPLOYED , LANDING APPROAC lI WI ELEVATUR kICk AT T’~
PRATE z2
OISP LAYI
FO MA E,VS,TIPIE
FO MA R,V5,TIME
FO MA S,VS,TIME
F O  MA T,VS,TIME
R24,VS,TIME
DI 5PLAY2
U SG,VS,TIME
V SC.,VS,TIME
W S&,VS,TI M E
FO MA 1,V5,T 1ME
vi V A ,VS, TI M E
01 9~1AY3
A L  VA ,VS,T1ME
ROLSG,VS,T IME
PITS (~,VS ,TIME
vA~ SG,VS,TIME
A I IS , VS ,T
O I S P LA Y 4
P S G ,V S ,IIM~
Q SG ,V S ,TIMI
K SC , ,V S ,T IME
BE V A ,VS,T IME
K SG,V S ,T I M E
0I~~~ L A Y 5
V SG,V S , I 1M E
YD SG,VS ,TI ME
FO FU,VS,TIME
FO M A 3,V5,TIME
UW VA ,VS ,TIME
DI WLAY6
Vw VA,VS,TIMI
W W V A ,VS,TI ME
W~E PtRGY,VS,TIML
PIIt R~~Y,VS,TIME
TE*RGY,VS ,TI MI
T I P C Z .1
TMA X ‘20.
OUTR ATE’2
I N T  M0D~ ’S
SI P I .J L A T E
* I C—K
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iITL E~ FILE RF ATD IT
PARAMETER VAL~J IS
UW*O,VWs0,wWa0,RRs0,PP*0,YY*0,UW~~LO,VW2*0,W~ 2a0,
OW VA~~0,V.. VA&0,~~ VAaO,KENERGVs0,PEP4ERGY~ 0,TfP4LRGY~ Q
MAL3L*129,,,C 0L*o.4,c,XP1OLEO,1~~WOL.3,5TAQL*0
1 ZX S G ~~2 b b 0 , X Y Y S 2 6 b 0 , 1 ZZ S Ga 5 L 2 3 , 1X Z 5 C ,&0 , IX Y S 4 *0 , Iy Z 5 G a 0
*0 O L ’— .03 2 ,XA CL’ -1.203,XU DL’ 0,*DE OL’ 0
ZA 3L’—4.011,ZADOL’ 0,ZQ 0L*0,ZU UL~O,ZDEDL~ — 1.14o,ZO 0L’— .48 0
MO OL *.O038,MAL3La— .4b4,MAL~~L*—3.5,MQ 0L~~—6.,
MU O L*0 ,MDEO L*—1. 74 8
B DLs 19.4 ,A ILOL~~3,SP3OL.D
YB DL~ — .S73,YbDOL—0,YP DL O,YR DL~~~,YDR0La.Z1Z
LDROL’— .004,LB UL’— .2b4,LP DL ’— ..10,LFSDL~~.013B,L.BDDL~O,
LR OLBO
NOR~)L’— .3~~4,NF SDL’ .00525,Nb DL~~.0Sb,N~ DOL&0,NP DL’O ,
P4 K D L ’— . 140
L B RD I. 1, V BRDL’L, NB R~

) I Li

I01VA.3,IDc,V A~~b,S V A ’ i Z S , V S  VA BL6b.9 ,Al SVA EO
Cl MA I’ -1. ,C 1 MA2’1,C2 MA2’O
GA X T~~’1,C~ (TC’O,G AZTGaO,XO TG’O ,YO TG’O,ZO TG*—1 .583
PW VA’0,~lwlVA .0,RW1VA’O
C~~ MA 3 * — j , A P q  FU. 1,
TA &. E, F TA FU , .,
0, 21 40 .25000 , 30~ OO
2000,2000,0,0
T A B L L , A 2 T T A 2 , 2
0, 50
0,0
TAbL E ,62T1A2 ,4
0,5, 5.5,50
o ,
TA& E,C211&2 ,.
0,5, 5.5,50
0,0,0,0
T A  B&. E , DZ IT A2 , 2
0,50
0,0
T A B L t , A 2 T T A , 2
0, 50
0,0

F T ABLE ,B2TTA, 2
0,50
0,0
TABL E ,C2TT A ,2
0,50
0,0
TA BL E ,D2TIA ,2
0,50
1, 1
INITiAL C 3 P 4 D I T I O N S
U SG~~lbe .9.v SG ’O,w SGa23.S,P SG.0,Q S~~sO,R SG~~0,
R 0 L SG ’0 , PI T S G ’3 ,Y AW S G .0 ,A L T S~~.200O,* S~ a2141,Y SG~ 0
PRINT CONT ROLa4
0.C. DAT A
YOP 0,O,0,0,3,0,ibB.9,0,S,14.72,0,0

— UOP — 0.0,600,0
— ~~~~~~ .0i,.11. 1,0,1,10,2, .3,1,10,10
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RU * .0L..0O1,.05, .O1
PARAMETER VALUES
X T R O L~~— .01 7a ,MA L3% .— ,L7B, MTRQL B — _ 0Qb,y ThDL B— .37B,LT R D t s— .O8l1,
NT RD L -— .04 5b
LIP* A R ANALYSIS
DESIGN D.C.
LZPEAR ANALYSI S
IN T CONTROL, ALTS&.0,X SGaO
S T E A D Y  STATE
A L L  SlAT E S
INITIAL CONDITiONS , V 5~~z5,ALTSG*2010
PRINT COt’ITROL-3
PRINTER PLOTS
PLOT ID - S.J.BAUMGARTP4ER , MS 41—47
TITLE— R—A RPV W/ACRS DEPLOYED, LANDING APPROACH WI SHAR P EDGED GUST AT I-S
P R AT ~~~2
DISPLAY1
FO M A  E,VS ,TIME
FO MA S,VS,TIMI
FO MA S ,VS,TIME
FO MA T , V S ,T I M E
RI4,VS.TIM~
D l  SPI A V 2
U SG,VS ,TIME
V SG ,VS ,T IME
W SG,VS,TIME
F O  MA I,VS,TIMk
V T V A , VS,T IMt
DI ~~ L AY 3
A l  V A , V S,T IMt
KO LSC ,V S , T  IME
P ITSC~,vS,T IMEY A ~~~G , y $ , T l M E
A L T S O , V S ,Y IME
o I SP LAY .
P SG,V 5 ,T IM E
0 SG,VS,IIME
K Sc,,VS,TIML
B E V A ,VS,T IME
* SC.,VS, IIME
DI~~~l*YS
V 5G,yS ,TIME
Y D ~&.V S, T IME
FO FLJ ,V S ,T IME
FO MA3 ,VS,TIME
OW W A ,VS,T1ME
3 ISP LA Va
vw VA ,VS,T IME
W W V A , V
R E P t R C ,Y , V S , T I M E
PEPfRGY,V5,TIME
TENE RGV ,vS,TIME
T I P~ — .1
T MAX 20.
D U I R A I E * 2
INI MODE’S
SI PI.JIAT E

* I C — K

I ’ ~ 
94

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~~- —— — — -  -— —-- -- -
~~~~~~~~

--~--- — —



LINE AR ANALYSIS

I

95

I
‘ I

__________________________ 
~~~~~—~~-~ - ~~~~? ~~~~~ ~~~~~~~ - - -_~ —



r ‘~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

TlTL E~ FILE RFAT DIJ
PARAMETE R VA LUE S
UW~~~,V 0,W,ds0,RRzO,PP*O ,YY*O,UW2*O,VW2a0 ,WW 2x.Q,
OW V ALO , VW V A Q ,WW VA O, NERGYs Q, PEN~~R,Y*3,TENL kGy=3
MA1J~~~129.4,C 0LL6.i,b,XP 1JL*O,ISWOL*3,SIAOLZO

*0 J L = - .032 ,*A DL’ —1 .203,XU UL= O,XDEUL 0
Z A O L — -...011,ZADO L = 0,ZQ OL’O,ZU OL—0 ,ZDEOL —J .146 ,
13 3L’— .,bO
MO OL’.0038,MALOL’— .464,MADOL’—3.5,M.j 0L —6 .,
MU iL’0,M)EOL’—k.1 4B
B D L = l 9 .~, , Aj L 3 L ~~0 ,SPOQL’O
Y b  O .~~—.~~13,VbDDL’0,YP 0L 0,YR DL~~~,YDRDLL .2l2
LDROL’— .084,LB DL’— .264,LP D L - .310,LfSDL’.0133, LBDDL O,
L R DL ’O
ND DL .344,NF 5DL~~.OO525,P~ DL’.086,NBDDL’O,NP 01—0 ,
‘4K D L ’— . 140
LBR3 L~ l,V~3RDL— i,P4BRDL’l10 IVA’3 ,  LDGVA ’a ,S VA’125 ,VS VA’168.9,ALSVA O
Cl M A I*  — 1. ,C 1  MA2~~1,C2 MAZi t)
G A X TG* 1,C,AYT ( ,*O,GAZT GZ O,*O TG -0,YQ I, —0, Z0 Ic,’—I .583
Pw Y A O,~~W 1VA ~~0,RW l VA ’O
c I  MA 3 L — 1,AN rU~~1
T*b~~ ,FTAf U ,~.
U, Z1.iO, 2500O,.~OOOO
2000,2030,3,0
T AbLE, *2 Ti *2 • 2
O , 50
0,0
T A B L E  ,62T1&2 ,’.
3. 5, 5.5,53
0,0,3,3
TABL E , T T A 2 , .
0,5, S.5,’~u
0,0,0,0
T A 61 t , D2 iT A2, 2
0,50
0,0
TABL(,A2IIA,2
0,50
0.0
TABLE,BZTTA,2
0, 50
0,0
TABLE,CZTTA,Z
0,50
0,0
T A B L E  ,DZTTA ,2
0,50
1,1
INITIAL CONDITIONS
U SG’168.9.V Sc,’O,W SG’23.5,P SG.0,Q SG’O,R SC,aO,
ROLSG’0,P1TSGa3,YAWSG.0,ALTSG’2000,X SG~ 214L,Y S60
PRI N T CONTRDL—4
0.C. DATA
YOP • 0,0,0,3,3,0,168.9,0,5,14.72,0,0
UOP • 0,0,600,0
Q • .0044, .0l,.11,1,Q,1,1O,2,,5,1,1O,1O
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RU • .01,.O01,.05,.31
PARAME TE R VALUES
KT RDL*— .O176,MAL O L*— .I7B, MTRQL,— .008 ,YT RDLL— .378,LTRDL — .0811,
NT RD L -  • 04 56
L1P&Aø. ANALYSIS
DESIGN 0.~~.
LIPtAR ANALYSIS
INI CONTROL, ALTSG’3,X SGO
S T E A D Y  STATE
ALL STATES
INiTiAL CONDIT1ONS, V SG,5,ALTS (,z2010
PRIN T C0’4TROL’3
PRINTER PLOTS
PLOT ID S.J.BAUMGARTNER, MS 41—47
T ITh t zR— AR PV m /ACRS DEPLOYED, LANDING APPROACH WI SHARP EDGED GUST AT T-5
PR A TE~~2DIS ~LAY 1
FO MA E,VS,TIME
FO MA R,V5,TIMI
F O MA S,VS,TI M E
FL MA T,VS,TIME
R24, y5,TIME
DISPLAY2
U SG,YS,TIME
V SC,,VS,TIME
W SG,VS,TIME
FO MA 1,VS, TIME
VT V A , V S , T I M E
DI SPLAY 3
AL VA ,VS,TIME
RQUG,VS,T1ME
P ITSG,VS,TI ME
Y A W S G , V S , T IME
AL 15G. VS,T IME
0 ISP LAY4
P 5G,VS,TIME
0 SG,VS,TIME
* SG,VS,TIME
BE VA ,VS, IIME
* SG,VS,TIME
DISPLAYS
V SG,V S,T IME
YD SG,VS,TIME
FO FU,V5,TIME
FL MA3 ,VS,TIME
UW VA,VS,TIME
DI SPLAYb
VW VA,VS,TIML
W W VA,VS,TIME
KEPt RC,Y,V S,T IME
PINE RGY, VS. TIME
TENERGY,VS,TIME
T I ~~ ‘.1
TMAX’ZO.
OUTR ATE Z
IN T M001 5
SIPSJLATE
* IC. —K
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TITLE- FILE RFATD2O
PARA METER VALUES
UW*0,VW.0,WW~ 0,RR$0,PP.0,YY*O,UWZ O,VW2*0,WW2*0,
UW VA O,VW VA’O,WW VA Q,KINERuY*O,PENIRGY O,TIP4ER&Y 0
MALD$’129.4,C OLS6.46,XP1QL—O,j$WOL’3,STAQL’-O
I*X.SG’2860,IYYSG—2o8O, IZZSG*51Z3, IXZ$G—O,lZySG.O.lyZSG*0
*0 OL’— .032 ,XA DL’ -1.203,*U DL’ 0,XDEOL 0
ZA OL*-4.O11,ZADOL* 0,10 OL’.O,ZU 0L•O,ZDEOL’—1.146,
10 OL’— .480
MO 3L’ .003b,MA LOL’— .464,MADOL —3.5,MQ DL——o .,
MU OL’O,MDEOL —L.748
B DL—19..,AILOL’O ,SPOOL’O
YB DL’— .573,YBD0L’0, YP DL’O,YR OL.O,YDRDL’ .2j2
LDMDL — .084,LB DL’— .264 , LP DL ’—. 310.LFSDL .0136, LBODL’3,
LR DL’O
NDRDL—— .344 ,NFSDL’ .00525, NB DL.’.Obô,NBDOL O,NP 01’O,
P4* DL’— .liO
LBRDL’l ,YBRDL’ J,NBRDL’l
IOIVA’3,IDGVA ’6,S VA’lZS,VS VA’168.9,ALSVA’0
C l  MAl E — 1.,C1 MAZ’ l,C2 MA2’O
GAXTG&1,C,AYTG=O,c,ALTG*O,XO TG*O,VO TG’O,ZU IG*—L.58 3
PW V A’0,~~WlVA ’O ,RWlVA ’O
Cl MA 3’— l,AN FU’l
E LEVATR’ I .
TABL E ,FTAFU,’,
0,2140,25003,30303
2000,2000 ,0,0
TABL E.,A2TTA2,2
O , 53
0,0
TABL E ,B2TTA2,~
3 ,5,S.5,’~

)
0,0,0,0
T A BLE ~~~~~~~~~~

0,0.0,0
TABLE ,D2TTA2 ,2
0,50
0,0
TABL E ,A2TTA ,2
o ,so
0.0
TA B&. E .62 Ti A , 2
0 , SO
0,0
TABLE,C2TTA,2
0,53
0,0
I A BL E , D2 T1~ A, 2

• 0,53
1, 1
INIT iAL CONDITiONS
U SG’IbB.9,V SGs0 ,W SG—13.5, P S4~zD,Q SG’O,R SC,’O,
RDLSG ’O, P 1 T S G .3 , VA W S~,’0 ,ALT SG’2 OO0,X SG Z I 4 I , Y  SG’O
PRI N T C3NIROL’4
O.C. DATA
YOP • O.0,O,O,3,O, lc8.9,O,5,1’,.72,O,O
UDP ‘ 0,0,650,0
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.004 4 , •01,.11,1,0,t, LO,L,.5,1,1,L
R U ’  .31,.Ol,.02,.O1
PARAM ET ER VALUES
X TR3 L *— .0176,MAL OLZ— .178,NTROL•:.008,YTRDLZ— .,78,LTRDL=_ _ 0b11,
N1R31 — .0456
PRINTER PLOT S
LINE AR ANALY SIS
DESIGN D.C..

IPEAR ANALYSIS
T 1 T L E L k ~~A~~PV W /A C
DEPLOYED, LANDING APPROACH TRiM ANALYSiS
INT CONTROL, &LT~~~’G,X S(,z.0
STE ADY STATE

* IC— A
I N T  C O N T R O L ,  A LTSG’i
O.C .  D A T A
YOP’CI 9,1) 0,3
UOP~ C (3 , 1)60 3
S T E A DY ST A TE
INT CONT K~]L,  ALTS G’O ,PIT SG’O
O.L. DATA
V 3~~~C 19, 1)5 ,  ) . .72
SS P&RAMETER’PITSG,1C
55 START=1 .5
£5 STOPz9
SS POINTS’ib
DI SPLAYI
FO MA T ,VS ,PITSG
U SG,VS,PITS.,
W SG,VS ,PIIS,,
F O MA 1 ,VS , P ITS G
FO MA 2 ,V S , PITSG
D ISP LAY2
VT V A ,VS,PIIS.C,
AL VA ,Vs,PLrS c ,
E L EO L , VS ,P 1150
FX 2O L,VS, PITSC.
‘- Z~~~L ,VS ,P IT SC
STEADY SlATE
D.C. DATA
YQ P’C( 7, 1) 135, 0, 3, 7. 365
STEADY S T A T E
ALL S T A T E S
PRINT CDP4TKDL’3
PLOT ID S.J.BAUMC,A RTNER, MS 4 1—4 7
TITL I—R—AR PV WIACRS DEPLOYED, LANDING APPROACH W/ SHARP E0(jED GUST AT T’S
PRAY 1-2
DI SPLAY1
FO MA E,VS,TIME
FO MA * ,VS,T IME
FO MA S,VS,TIMI
FO MA T,VS,TIME
R24, VS,T IME
DISPLA Y2
U SG,VS,TIME
V SG,VS,TIME
U SG,VS ,TIME
FO MA1,VS,TIME



VT VA ,VS,TIME
DI SP LAV3
A L  ,A ,VS,T I M E
R O L S G , VS , T IM E
P T S G ,VS ,T  DiE
Y A W S G , V S ,T IME
A L T S G , V S , T IME
DI  ~~LAY4
P SG,VS,TIME

~ SG,VS ,T 1 M E
• R SG,VS,TIME

BE V A , V S , T I M E
* S G , V S ,T I M E
DI SPLAY5
V SG,VS,TIME
YD SG,VS ,TIME
FO FU,VS ,TIME
FC MA3,VS ,TIME
O W VA ,YS ,T IME
DISP LAV ~’
YW VA,VS ,TIME
W W V A ,VS ,TIME

~(EPERG’r,V S ,T i M E
P E P E R G Y ,V S ,T I M E
TEPtRGY,VS,TIME
T I  PC’. 1
TMAX ’ZO.
O UT RA TE z ~
INT MODE 5
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T I T L E ’  F ILE  RFA TT 1
PA k A M ET E R  VALUES
UW’0,VW’O,WW*3,RR’O,PP’O,YV’O,UW2’Q,VW2’0,WW2’O,
O w V A ’ O , V w  VA - 0 ,Uw VA ’O ,I(ENERGY’O, PENERGY’O,TENE RGY ’O
MA L 3 L — 2 2 e .6 , C  OL.b.4b,XP IOL.O,ISWOL’3,STAOL ’0
I X S G’6243,IYYSG~ 4843,IZZSG’1 44O,IXlS,’O,IXYS6.50,1YZSG O

~O QL-— .012 ,*A  01’ —1.046 ,*U DL’ O,*DEOL’ 0
IA 3 L’—4 .O LL,LAODL ’ 0 ,10 OL’O,LU UL’O,Z DEOL——L.t4~ ,
Z C  3L~~- .37 O
MO OL ’ .033b,MALOL ’— ...64,M AUOL’—3 .5.MQ OL’—b .,
MU OL’-0,M3 EQL — J .7 4 8
B DL’ 19.,,AILDL ’L,SPOOL’O
Y d DL~~— .573,YB3DL~~O,YP DL’O,YR DL’O,VDROL’.Z12
LO RDI *— .084 ,L B DL’— .2 6P4,LP DL’— .J iO,LFSDL’ .0138, LBDDL’O ,
. R  OL’O
‘43RD L’— .34’,,PlfSDL’ .03525,Nb DL’ .OBb,NBUDL’O,NP 010,
4K D L~~—. 140
LBKO L 1 ,Y BROL’ 1,P4B RDL 1
1 3 1V A I~~,1UC,VA :b,S VA ’125 ,V$ VA ’~~30,ALSVA ’0

~~1 M A i -  — 1 . , . . 1 MA. =1 ,C2  MA2 ’O
,A XTG zL ,CA YTC :3, A lTG L~j ,AO TC* 0,YU t ’Q ,ZO TG~~-1.S83
Pu~ ~, A ~~~~~~1VA ~~O, R.~j V A & O
C I  MA 3’— l,AN fU’l

t w a  TR 1.
T ~& E ,FTA FU, ..
3 1  ~00O,3O00, 10000
13 , 10,60 ,. 13
TABL E ,A 2TTA 2,2
o ,
‘a8. ,e~~T T A : ,-,

• 
•

* • 
•
~~, sj

-
‘ , , 3 , 3

T A ~ , C 2  ~T ~~~~~~~~~

U, ~ , O , u
T aH& ’ ,Dz r r A 2 , -
3 , S~j
3 ,3

• T A bLE ,A~~T I a ,2
0, ‘.~~

3 , 3
I A~~ L , B Z T I  A , 2
3 ,
3 ,0
Ta b. E ,C TTA ,
0.50
3,0
I A BL I , DZTT

1,1
I N I T I A L  ~J’43IT  IO NS
U S,~~~iO,V ~~~~~~ S.’~~6.02,P 5G’O,(. SG’O, P. SGv0,
kOLSG13, P I T S, =9.’d ,YA WSGzO ,A~~1S, L 2O, I S, ’2200,V SG-O
PRINT CONTROL’.,
C .... DA TA
Y~J~ 0,0,0,3,9.9,3,232.8 ,0,— 1,—4.Ob,0,0
J OP

1 3~ 

—•----• - ----
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O & .0344, .01,.11,1,O,1,1O,2,.5,1,1O,10
RU • .01,.O1,.02,.Oi
PARAM ETER VALUES
KT RD L’— .OL76, MA L3L’— .178 ,NTROL.— .30~~,Y IRDLW - .31B ,LTRDLS— .Qe11,
N T  RD L ‘- .04 56
PRINTER PLOT S
L I N EA R  A NA L Y S i S
DESIGN D.C.
LI NEAR ANALYSIS
A L L  S T A T E S
IIT LE *K—A RPV W/ACTS DEPLOYED , TAKEOF F ROEAT IDP4 AND IKIM ANA LYS i S
I N T  ~.3NTk3L, ALTSC ,’l,* Sb-sO
STEADY STATE
* IC—K
INT CON TROL, ALT S.3 ’D
D . C .  DA T A
V O P~ C (7, 1)350
UOP’C (3,1 )2700
S T E A D Y  S T A T E
iNT CONTRO L, ALTSG’l,U S G 0
I ’UTIAL 6ONDITIONS, K SC.’1900
55 , PA RAM(TE R’ U SG,IC
SS S T A KT ’ 2 2 0
55 ;TtP’ZSO
55 PQI~~T5’ 7
D .C.  D A T A
Y O P ’C ( 9 , 1) 0 , 3
UOP’L (Z, 1)0
D I SP L A Y  I
~ O MA T ,V S .L i  SC,

5,’
~ ~~~~~~ SC,
~ O MA 1,~lS ,U 5- C.

~ ‘J MA.~,V5,,J ~~~.

D I S P L A Y ?
V T  V A . V S , O
A l.  VA ,VS,U 53
P IT SC, ,v S ,u  5..
~ K 2 5 J L , V S , U  SC.

~ : ,vs,u 5,
DI SP A V 3
UD 0 L , L ~~,u S9
.3 .~L ,V C , , U  S .
S T E A DY S T A T E
5~, ~~~~~~~~~~~
IN I TIA L LD’4DITIOP4S. K S~~~22J~~,U $~ .233
O . C .  ‘ A T A

STE *D V STATE
PARAM E TER VALUES, EL~~VAT”’O

~5 PAR AMETER ‘

SS ST A~~T— 1
5 5 S T ’ j ” .— b
SS P OI P4TS 1O
D I S P LA Y 1
CO MA T , V S , E L E Q L
w SG.V S ,ELE3L
FO MA L , V5 , E L E 3 L

___________________ - - ~~~~. ~~~~~~~~~~~~~~~~~~~~~~~~~ — ——



r ‘-‘-- - -
~~~

- 
~~~~~~

—
~~
-—

~~~ 

———-- ---

~~~~

-

~~~
=-

~~~~~~~ 

— 

~~~

_ - • -•

C MA2,VS,1..E3L
3 1 SP L A y’
vi V A , V S , E L EQL
A L  V A ,VS ,EL EOL
P I1SG,v S ,E LEO..
w- z.?OL ,VS,E L E JL
F !  ?JL ,VS . ELED..
3 ! SPLAYI3
00 O L , VS , E LEOL
w o  O L .V S , E L E 3 .
S T E A D Y  S T A T E
A L L  STATE S
PR 1N1 ~J NTROL ’3
PLOT 10 ‘ S.J.BAI)4C.ARTNER, MS 41—47
T IT L E - K — A R P V  w / A C T S  DEPLOYED, TA KEOF F
AL VS IS
P RA T  E ’2
3 I SP LAY 1

M A  ~.,VS ,TIME

~- U  MA ~,V~~,T IME
f O  MA S , V S , T I M E

~ O MA T , V 5 , I I M E

~ 24 ,V S , T L M ~
3 1 S P L A Y 2
U cC,,vS,TIMI
V SG,V S ,T !ME
w SG,vS , TIME
F3 MA I , v . , T I M E
V T  ~A ,vS , T IME
3 1 S P L A Y  3
A L  V A ,v - , ,T I M~
RuLcc ,vs .1 IME
~~T T .  - . V S , T IME
V A .  “~,11M~
A L  , . . ,~~. ,T IMI.
DI &P I Y —

P SC,,a),T1M~
O SC,VS, IME
* Sc,,VS.T I M E
BE V A ,VS ,TIME
K S G , V S ,T !M(
DIS PLAY S
Y SG,yS,T IMI
Y D

FO FU,VS,TIME
r~~ M A 3 ,V 5 , T IME
ow VA,VS ,TIML
D 1W L AY 6
Vw v A ,VS,TIME
WW V A ,VS,T IM E
K E P & R G Y ,V S ,T IME
PEIERGY , Y S , T I M I
TINE f t ( Y ,  vs ,T IM L
T IPC.. I
TMA * ‘10.
OU TR A T E  .2
IN T MOL ,~ ’5
SI*JLAT E
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MODEL DE SCRIPTION R—ARPV , LANDING APPROACH TRIM ANALYSIS, RFMTD IT
C
C THIS PROGRAM TESTS VARIOUS MOUIFI(.ATIUNS TO THE

M A TH ~~ DEL Of THE AIRPLANE S AERODYNAMICS
C COMPARE THESE RE SULTS WITH 8/17/78 —LBF RESULTS
C
ADD PAR.A ML TERS’uW ,VW ,~~4 ,RR,PP,YY ,LM2 ,Vw 2,ww2,KE N1 RGy, PENLRGY,TE.P4ERG y
FC R TRA N STATcM cNTS
C
C COMPONEN T TA? IS USED TO DEFINE WIND CONDIJIONS DURiNG

LANDING A PPROACH

• C
L OCA TION ‘ Lb TA?
FORTRAN ST ATEMENTS

UW&A2 TA2
Vbd ’82 TA?

~(W ’.C2 T A ?
RR ROLSG
PPLP ITSG
YY ‘YAW SC.
UW. ~ UWS(COS (PP)’_OS (YY)).vWS (COS(PP)’SIN (YY))—ww*SIN (PP )
VW2 &iJW* (S1N (Kr~j*SIN (PP )SCO5(yy)— (.3S(RR)~~S1N (Yy))

1 • Vw .(SIN(RR)*SiN (PP)*SIN (YY).COS (RR)*COS(YY))
2 • wW e (S1N (RR )*COS (PP )I

WW. s UW $( C O S ( R R) ’ S l N ( P P) S C O S (Y Y ) . S I N ( R R) * S l N (Y Y ) )
1 • V W * l C O S ( R )S51 P4(PP)*S I N Y Y ) — S I N ( * K ) * C O S ( Y Y ) )
2 • W w * C O S ( R R ) * C O S ( P P )

OW V A ’ UW .~
VU VA ’.~sl
WW

LOC.A T13N -4~ V A  INPUTS~~5C,
LOCA T IC3~4- ..B MA 1 1NPUTS-SG (PITafIP4),VAIAL’C~~)C O RIkA N S T A T E M E N T S

C Tii~ ~~~~~~~~~~~ FOU R L I N E S  HAVE b u N  MOD1~~IEC)
C

FIN~’A2 SU (1(U S(.P*U S~.,.w S.3’W 5~~)’$ IN(FO MAI’3.1.15s’/ 180.)
~FJ -  .01 l’.~~4!4
(.ALVA ’COS(AL VASRPO)
,A LV A x SI P4~~&.. V&’RPO )

LUCAT I~~4’o 4 MA2
F O RTRAN S T A Y t M I N T S
C
C COMPONEN T FU DEFINES THE. DESIRE D LAN~~ING APPROACH
C ~~. IDE PATH AND COMPONEN T MA3 CALCULAT E S I~it ALTIT UD E
C ER’~3R OF THE AIRPLANE DURING THE FINAL LANDING APPROACH.
C
LOCATILJd FU INPUTS.SGIK FIN )
LOCATION 87 MA3 INPU TSzSG (ALT—CZ),FU (FO~ f I N )
L OCAT 1ON 1~ DC
i.C. INPUTS - P St,,~ S(.,K SG,*OLSG, PIT SG ,Y A W $ G , V T  VA,V SG,FO NA I,

FO MA~~,Y SG,FO MA .~
O. C. OUTPUTS ‘ FINNA 5,FINMA k,FIPI’IA T ,FINMA R

~ 0 RT RA N STATEMENTS

C COMPONENTS MA E, MA 5, MA I, AND MA R COMBINE D.C. OUT PUT
C. COMMAN DS TO THE CONTROL SLMFACES WITH bROUND PILOT
C COMMAN OS. TABLE D2TTA IS USED AS A SWITCH TO SHUT Off
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C THE OPTiMA L CON TROLLER.
C
L OCATiON a 113 TA
LOCATION & 143 MA I INPUTSUTA (&2aC2,02a(.1)
LOCATION ‘ 145 MA S IP4PUTS’TA(B2.C2,02 .C1)
LOCATION a 147 MA R INPUTS’TA~C2.C2,02.C1)
LOCATION ‘ 149 MA T INPUTS*1A2 (D2aC2),TA (D2aC1)
F ORTRAN STATEMEN TS

IF (FO MA E .GT. 20.) FO MA 1 ‘ 20.
If (FO MA I .LT. —20.) FO MA I ‘ —20.
IF (FO MA T .11. 600.) FO NA T a 600.
IF ( FO MA I .GT . 3000.) FO NA T • 3000.
ELEOL ‘ FO MA E
TH TG ‘ FO NA I

LOCATION a 51
LOCATiON’? 01 1NPtJTS.vA, TG
FORTRAN STAT EMENTS

IF (FO MA S .GT. 45.)  F3 MA 5 a 45~IC (PD MA S .LT. —~.5 , )  FO MA S •
IF (FO MA K .GT. 15.) PU MA I( ‘ 15.
IF IFO MA R . .T .  —15. )  FO MA R — 15.
F SPO L - ~•3 MA S
RUDO L * FO MA K

LOCATI (I4 3., DL INPUTS’VA,OL,TG
LOCAT ION s LO SC INPUTS’DL,OL
F ORTRAN S T A T E M E N T S

k1P4IRGY a .5~~4A1UL S (U SGSU 5G.V S~~SV SG.W SG ’W SC.)
1 • .5S l IX * S ~~SP SCSP SG.IVYSGSQ 56~ 0 S& .iZZSG.S R SG*R SC)

PEN~ RCY ’ NA 1O L S 32 . 2 .ALT S . ,
TENERGY&K~ NERC Y .PENER Y

END OF MODEL
PRINT
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MODE L DE SCRIPTION R—ARPV, LANDIN6 AP PROACH TR IM ANALYSIS, RFMTD1I
ADD PARA METERS’UW,VW,WW ,RR,PP,YY ,UW2, Vw~~,WW2,kENEkG Y,PENERG y,TENEP,~CyF ORTRAN STATEMENTS

C COMP ONENT TA? IS UStO TO DEFINE WiND C ONDITiON S DURiNG
C LA’1DiN~, APPROACH

LOCATIO N lb TA ?
F ORTRA N SI A T t M E N T S

UWZA ! TA?
Vu~’82 TA?
w w—C . T A 2
R R ‘R DL S.
PP’P ITS~
YY~~Y A W S(,
Uwi &UW’( C 3 S ( P P) $ LQ S (V Y ) ) .V W * ( C O S ( p P) S S I N (Y y ) ) . .V w .S I N ( p p )
VW2 tJw~~(S1

R)*SIN (PP)*OS(YY)-COS (RR )*SLN(YY )J
1 • V W $ ( S I N l * k ) S S i N ( P P )~~S l N (Y Y ) . C O S ( R R ) . C D . 3 ( Y Y ) )
2 • W w ’ ( S I N ( R R ) S C O S ( P P ) )  -

ww. .uws j S ( R R) S SIN(PP)*CuSI yv ) .S1$ 1RR)sS1NIYV))
1 • VW S (CO SIRRI *SIN (PP)*SIN (YY )— S IN ($tR) SCQ 5(Yy ) )
2 • w w S C c Y S ( R R . ) e C O S( P P)

OW VA ’UW 2
VW VA’VwI
WW V A W W 2

L OCA T ION ’-,b V A  INPUTS& Sc ,
LQ CA T IO N= ? 8  NA L I N P U T S ’ S S ( P IT ’ F I N ) , V A (A L — C 2 )
F O R T R A N  S T A T ~~MENT S

F1NMA .~ VT VA ’SINU.e MAIS3.1415V/183.)
L O C A T ZO’d’b. MA?
~ O F T R a .~ ST A T~~MENTS

C C.JM~~~~ E~.T FU DiF INIS TH E DESIR ED LANDING APPR OACH
C CLIDE PATH AND COMP~J4~ NT M.A 3 C A L C U L A T E S  T i-iL ALTITUDE
C ER~C~JR OF T~4t AIRPLANE DURING THE FINAL LANDING APPROACH .
C
LOCA TION & 59 INPUTS~~S~~~L=~~iN
LOCATIO N a 67 MA3 iNPUTS’SC(ALT*C.),FU (FQSFIN)
LOCATION’?? DC
D.C. INPUTS P Sc.,~w SG,R SG,RQLSu,PITSG,YAWS(,,V1 VA,V  SC,,FO MA 1,

FO MA 2,V  SG, FQ MA 3
0.C. OJTPUTS • FI N MA S , F INMA E , F I I ~~A T , F INM A k
FORT RAN STATEMENTS
C
C COMPONENTS MA I, MA S. MA T, AND MA k COMBINE D.C. OUTPUT
C COMMANDS TO THE L~4TRUL St.~~F*ICES WITH bROUND PILOT
C COMMANDS. TABLE D2T TA iS USED AS A S~~ITCs TO SHUT OFF
C THE OPTIMAL CONTROLLER.
C
LOCATiON • 113 TA
LOCATION a 143 MA I 1NPUTS’TA(AZ C2,02 aC 1)
LOCATION a u.S MA S INPUTSaTA (b2aC2,DZsCi)
LOCATION a i47 MA R IMPUTS TA (C2 a CZ, D2 C1)
LOCATION • 149 MA I I NP U TS ’ I A Z( D 1aC2 ) , IA ( D 2~~~1)
PO RTRAN ST AT EMENTS

IF (FO NA I .ST. 20.) FO MA I • 20.
IF IFO MA I .LT.  — 20.)  FO MA I ‘ —20.
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IF (PD MA I .LT. 600.) FO MA I • 600.
IF (PG MA I .,T. 3000.) PD MA T ‘ 3000.
ELEOL • P0 MA E
TM TG = PC HA I

L OCATION a 51 TG

L 3 LA T ION 2 CL INPUTS’VA,T~
FORTRAN STATEMENTS

IF ( PU MA S .GT. .S.) FO MA S ‘ 45.
IF  ( P D  MA S . L T .  —i,~~~~• )  P3 MA S —4 5.
iF (P3 NA K .CT. 15.) FU MA R * 15.
IF (PD MA R .LT. —15.) F3 MA K —15 .
FSPDL * PD MA S
RUO3L a F3 MA K

L OCAT ION*34 DL INPUTSaVA ,UL ,IC,
L OC.AT I3N~~lO Sc, INPUTSzDL,OL
FORTRAN STATEMENTS

K.ENERG Y’.S*MALOL* (U SGSU SG+V 5Gev SG.W SGSW SC)
1 • . 5* ( I X X S G S P  SG s P S G. IYYS C.SQ SCSO $G.IZZSG*R SG SR 5~~)
PENERC,YIMA LOL’32.2’ALTSG
I I NE R V = ~ E NE RGY .P ENE RGY

E N D  OF MODut.
PRI NT
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MODE L DESCRIPTiON R—ARPV , LANDiNG APPROACH TRIM ANALYSiS, RFMTDZO
ADD ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

ELEVA TR
FORTRAN ST ATEMENTS
C
C COMPONENT TA? IS USED TO DEFINE W1ND CONDiTIONS DURING
C LANDING APPROAC H
C
LOCATiON * lb TA?
FORTRAN STATEMEN TS

UW’A2 TA2
VW ’ B2 TA2
UW’C2 1*2
RR~ ROLSG
PP’P ITSG
YY ‘V A U SC
UW 2 $ J W S ( C O S ( P P ) S C O S (Y Y ) ) .V W * ( C U S ( P P ) S S 1 N ( Y Y ) ) — W W I S i P 4 ( P P)
VW 2 MJW S ISIN (RR )*SIN(PP)SCOS(YY )-COS(RR)*S1N (YY))

1 • VW* (SIN (RR)SSIN (PP)SSIN (YY) .COS (RR?*COS (YY)I
2 • W W S ( S I N ( R R ) * CO S ( P P ) )
W.42 UWS(COS (RK)SSIN(PP )*COS ( VY).SIN(RR)SSIN ( yY))

1 • VW*(COS (~~k)’SIN (PP).SiN(YY )—SIN (R*I.)*COS (YY))
2 • W W * C C S ( R R ) S C3 5( PP)
UN v A *J,42
VW VA ’V W2
WW VA’WW2

LOCAT ION 46 VA 1NPUTS’SG
LOC.ATIO Na28 MA1 I M PU TS ’ S C ( P IT ’ F I N) , VA IA L~~~2)
F ORTRA N STATEMENTS
C
C THE F3LL3WIN ( ,  FOUR LINES P-s AV E BEEN MODIFIED

FINMA ? a S Q R T ( U  S S U  SG .w S ’ ~ SC) *SIN(fO MAl~~3.i4159/ 183.)
RPDz .0174532’
CALVA :..JS(&L VASRPO )
SALV 4a~~IN (AL V*.RPD)

LOC.AT IONa b’, MA ?
F ORTRAN STATEMENTS
C
C COMPONENT PU DEFINES Ti--s E DESIRED LAND ING APPROACH
C C.LIJI PATH AN D COMPJNENT M13 CALCULA IES THE ALTITUDE
C ERROR 3F THE AiRPLANE DURING THE FINAL LAN31NG APPROACH.

L O C A T I O N  • 59 FU INPUTS’SG (X—FiN )
L OCATIO N * 67 MA 3 INPUIS S4(AL T aC2),FU ( FQaFIN)
LOCAT IONSi?  DC
D.C. INPUT S a P SG,Q SG,R SG,ROLSC,PITSC,,YAVS C,,VT VA,V SG,FO HA L ,

F3 MA2,Y 5G,FO MA 3
C.C .. OUTPUT S * FINMA $,FINMA E,FIMMA T,F 1 M M A  k
F ORTRAN STATEMENTS
C
C. COMP ONENTS MA I, MA S, MA T ,  AN D MA K COMBINE D.C. OUTPUT
C COMMANDS TO THE CONTROL S~~~FACLS WIT H GROUND PI~.3T
C COMMANDS . TABLE D2TT A IS UScO AS A SW ITCH TO SHUT OFF
C THE OPTIMAL CDN TROLLtR .
C
LOCATION ‘ 1i3 TA

LOCATION • 143 MA E INPUTS.TA(A2 .C2,DZaCI)
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LOCATION a 145 MA S iNPUT SaTA ( B2 a C2, D2a C L)
LOCATION 1~,7 MA R 1NPUTS 1A(C2’C2,[IZaCl)
LOCATION i~.9 MA T INPUTS~~IA2(D2—C 2),TA(Q2’C1)F ORTRAN STAT EM ENT S

IF (FO MA I .,T. 20.) FO HA I a
IF ( FO  MA I .LT.  — 20.)  FQ NA I —20.
IF (PU MA I .11. bUD .) FO MA I • aDO.
if (FO MA T .GT. 2700.) FO MA I 2700.
IF (ELEVATR ..,T. 0.1) ELEOL a FO MA I
TM IC a f3 MA I

LOCATION 51 IC.
LOCAT 1ON=2 DL INPUTSaVA ,TC
FORTRAN STAT EM ENTS

IF (PD MA S .GT. 45.) PU MA 5 a 45~
iF (FO MA S .LT. —45.) PU MA S ‘ —45.
IF (FO M A K .GT. 15.) FJ MA K 15.
IF (PD MA R .LT. -15. ) P3 MA ~ — 15.
FSPOL PD MA S
RUDO L a f3 MA ~

L OCAT ION-3 ’ .  DL I’iPUTS VA,QL,TG
LOCATION ’lO SC’ INPUTS’DL,OL
F ORT RAN STATEMENTS

K.EPitRGY .~~SMA l OL* ( U  SC*U SC,•V 5~~*V SG +W SCP*W SC)
1 •.5’(ixxsG~~P S c • P  S~~• IYYS G’Q SC,$u SG. IZZSG’ R SCCR SC)

Nt RGY aMA 131’ 32 . 2’ ALT SC,
TENE~~~Y ’~~ENE ki~Y. PENIki, Y

END OF MODEL
PR INT
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TITLE z LAU NCH FILt RL AASO 1
TA BL I , TPO I 01 .2

O ,..000
TABL ~~,PR FRI,2.3
475,513. 1,553
474,758
1. 1..5,1.015
1.15,1.02
1.135,1.025
TABLE,ET FRI,2,3
475,513.1,550
474,758
. 79, • 59
.8 ,.b
.81, .61
T A &. I , T POX 02, 2
O,.1
0, ~~ 00
T ABLE,PR FRZ,2,3
475,513.1,550
237,37~
1 • 1.5, 1.015
1.15.1.02
1.155,1.025
TABLE,ET FRZ,2,3
475,513.1,550
237,379
.79, • 59
•O , . b
.81, .61
TA b LE, ABL T~~,2
22 .0,69 .1.1
TABLE, XYZT~~,16
85.39,3.36,0,67.5
81.06,7.39.0,22.5
75,8,0,0
65,8,0,0
51,8,0,0
37 ,8,0,0
26.94,7.39,0,—22.5
22.o1,3.Ob,O ,-b7.5
TABL E ,DSMTk, 12
19.2,1,.?
19.2,1,.?
6 ,1 , .?
14,1, .7
14 ,1 ,.7
14,1 ,.7
19 .2 • 1, .7
19.2,1..?
TAIL I ,IALTK,16
1 ,.0122.29.55, 10
1. .0122,29.~~5,10
1 ,.OO515.29.35,10
1.0,34.55,0
1,0,34.55,0
1,0,34.55,0
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I ,0 ,3’ .SS,O
• 0, 3-. .5 5, 0

T A B L E  •RELT~~,.,
0,  1. 73 ,2.~~, 103
c~ ,D ,  1~.4, 1..-.
PA e~~M ITtR VALUE S
P1 I J1=1.,.7,T 1 IUL~~52C,SH113j =O,CO1I31=0
EN FRI II.7,U4 P R A ’ 1 ,T A M F R 1 = 5 2 3
OPEDVL ’•25,AL DV1a .25,D DVLaI3.79
IAMDV 1=-523, Mc DV La I , PC DV1’ L,  VA LDV1—i
P1 102 -1 ’ . .7 ,T L 102 520 ,S MLI02=0 ,C31 i3?—O
E’~ P~~2a11.7,UA F R 2 = 1 , T A M F R2~~52D
0PEDV ~~=.~~J.A L O~f = .25,D DV2’9.75
T A ’ c V 2~~52~ ,H~~~ DV2= L,FC 0V2’ l ,  V A L DV Z =2
N E 1K —8
CDG1 .9 ,NSTT ~~~1 ,N PtT ka 1 3
B STTi~= 208, W I  I TK 43
COIT’~= .b,CD2T K = . 2, CDAT Ic = . 9
B SC T ’~ ~ 1a8. b ,w L C T k ~~b7.5, TAUT K. = .OO 5
A MOT K’Q,ONPTK~ .3?, EPCT’~.=1
P A T’c’1..7
V U Ti~.=~~3
RDLTPS=O, PI TTIc=0,YAWTIC.’O
X T~~~O,AL T T~~=1O
P Tk’0,~ Tk~~0,R TK.-C
U TK ’O ,V  T K ’ O , W  TK aO
INIT I AL CONDITIONS
Pt FRI’14.2
P1 0V1 ’lb.
P 1 FR2’1’, ..2
P1 3V2=15 .5
PT T~ . a15.-~3,V T T~~~93.4
PC T~~~). .7 ,vC T’c= ’.b.~
tRRC l~ 3NIR3~~S
PT Tx= .C1
V T  1~~~.O1
PC TW a .01
V C Tk~~.01
P1 PR.1 •0~
Pt  DV 1~~.OL
P1 FR2= .O1
P1 DV2 ~~.O1
PRIN T CONIROL= 3
LINEAR ANALYSIS
STEAD Y S T A T E , X I C — X
LI P-EAR ANALYSIS
PARAMETE R vALJES,OPE0V2’.3
LI P-E AR ANA LYSIS
S T E A D Y  S T A T E
XIC— x
LINEAR ANA LYSIS
PARAME TER VA LUES.D PEDVZ’ .4
LINEAR ANALYSIS
STEADY S T A T E
X IC— I
L I N E A R  A N A L Y S I S
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lu Ll’ LANDING WiTH SILTION BRA,(ING, FILE RLAASO6
TABL E ,TPOIOI,2
0,1
0,20000
T*.BLE,PR FR1,2,3
400, 500,600
100, 600
1.18,1.113
1.2,1.133
1.22 , 1.153
TABL E .ET FR1,2,3

~.O0, SOO,aOO
100. ~OO
• ~i 3, . 78

• bS, .8
.87. .b.
T A & E , PR FR 2,2,3
-.00, 500.oOO
53,3)3
1.18,1.113
1 .2, 1. 133
1 .22 , 1 • 153
T ABL E ,ET FR2,2,3
-.00. S 0O , t 0 O
50,300

• 85, .8
.87, .82
T AB L E,ABLT ~~,2
2.’ ,3,69.1,1
TAB LE ,X’,’ZT~.,, lb
S S .39 , 3. O~ .0,6 7. 5
B ~ .(i e~ ,7. 3°,0,22.S
7 5,9 ,O,O
65.8, C,O
51 ,8 .0,0
37,8,0,0
26.94,7.  39, O , — 2 2 .5
22  .~ 1,3.06,0, —67.5
T A B L I , DSMT ~~,I2
A 9.2, 1,.?
19 .2, 1,.?
6, 1, .1
14 ,1 ,.?
14,1,.?
1-.,1, .1
19.2 , 1, .7
1 9 •~~ , 1 , . 7
T ABLE, IA LT $~, 16
1 ,..3l22,29 .55, 10
1 ,..0122,29.5S,10
1. ,.005 15, 29.55,10
1,0,34.55,0
1, C, 3~ .55,0
1,0, 34.S5, 0
1,0, 3~..5S,O
1,0,34.55 ,0
TA BL E ,RILTk, l,
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0,1.73,2.8,100
0,0,144,144
PARA METER VALUES
P1 1O1’1-..7,T1 IO1aSZO,Si-iLIO1a0,COliOi’O
A~ 301 1.5,AL DUl’I,D 001a13.79
TA PIWL 520 ,HO DU1’L,PC . Oulsi
EN FR 1~~11.7,LJA Fkl~~1,TAMFR1 a52 Q
OPEOV1aoO ,AL DV 1’.25,D DVI’13.79
T A ~~~V 1’-52O ,H0 0V1a 1, FC D VL’ l , V A L D Vl’ l
EN FR2~~11.7,UA FR2a 1,TA MFR2aS2 O
QPIDV2’bO,AL DV2’.ZS,D DVZ’9.75
TA PVV2—520,HQ Dv2a1, FC DV2a1, VALDV2 ’l
Ti DV2a5?O
QPEDV3’bO,AL OV3~~.5,D DV3 9.75
TA ~~~V3’5 2O ,M0 0V3 a 1, FC DV3’
A L 1W 3 1
P2 0V3’14.7
NE T Ka—8
c DC,T K~~.9 ,NSTTk ’ l  ,NPTTRaI ~O
BS TI K ‘208, WLTT K
CD~ T K~~.b,LD2TK . 2, (DATK’.9
BSCTRa1a 8.6,WLCT~.~ 67.5,TAUTX ’.0O5
A M YT K’ 0 , D M P T~~ .02, EPCTK’ I.
PA T K~~14.7
V U TK.. bQ
ROLT Ka 3, P ITT K 0 , Y A W T p~~O
X TI (’O,ALTTK~~t0
P TK~~0,w TK 3,R TK’O
U T f ’O ,V  TK ’O, W T,c a.0
TCUT~~~52O
CAILA z—1 ,T . ~ A~~.31
IN ITIA L CONDITIONS
F~ 1 A — ’-0
P1 3’J 1~~L ’,.i
P 1  F R~~~]...2
P1 UV 1=lb .
P1 DV3 l6
P1 ~~~~~~~~~
P1 0V2’1-..7
PT TW.~~15.93,VT T~~a93.4
PC TK’1-..7,VC TP~. aQ8
ER ROR CONT ROLS
F O L A~~.31
PT T’ca .31
V T  T K a .OJ
PC T K~~.31VC T K~~.O1
P 1  0U 1~~.01
P 1 F R 1’ .QI
Pt  DV 1~~.01
P1 0V3~~.O1
P1 FR2= .01
P 1  D V? a .31
PRIN T CONTROL~~3
LINE AR ANALYS IS
STEA DY STATE ,X IC— X
L I N E A R  ANALYSIS
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TI 1L L~ L ANDINC ’ w—O SUCTION BkA~~INC,, PILE KL AA SO7
TAU ~~ ,TPO I1jI,2
0, .~~

•..Du~.)
TAB-L I ,P.~
‘S 1’ ,~~~j 3 .j , 55 3

A • 1-.~ , 1.(il )

1 • 15 5 , 1 • 025
TABLL ,ET Fi<] ,2 ,3
.. 75, 51 3.1, 550
‘S ~~~~ t 5 l ~
.79, .
.~~ ,.c~
• b 1, .61
T A B L E  ,A B L T K , 2
22,3,b9 .1, 1
T A B L E ,  XY ZTK , lb
~~~ ~~~~~~ 3. 08,0,67.5
81.~~b, ~~~~~~~~~~~~
7~),~j ~~~~~
65,8 ,3 ,J
51 ,~~,0,0
37 , B ,u , 0
2 ~~ ~~~~~~~ , 7 • 39 .0, —22.5
22.~~l ,3.06,O,—b7.5
T A B L E  ,DSMTK, 12

l9.~~,1,. F

1- .,l ,.1
:4,1,.?
1-.,1 ,.?
19 .,~ ,1,.7
19.2,1,.?
TABL E, IAL T~~, 10
1, .0122, 29.55, IU
i,.3i22,2 ’.SS, 10
I ,.005L5,2~~.5S,1 0
1,0,34.55,0
1,0,34.55,0
1,0,34.55,0
1 ,3,34.55,O
1,0,34.55,0
TABi E ,RIL TK, .
0,1.73,2.8,100
0.0, 14-4 ,14-4
PARAMETER VALUES
P1 IO1~~l ’.. 7,11 10ia520,SH1IO1aO,CO 1IO 1’O
EN FR1’11.7,UA FRIaI,TAMFRI.520
QPEOVI’.25,A L DV1..25,D DV1.13.79
TAPc V i.520,H0 DV1’ 1,FC OVlal, VALOVI’2
N I  TK ’—B
C DGTK..9.NSTTKs1 ,~dPTTK’1O
B STT K~~2O8,WLTTKa ,3
CD1T~~

a .b,CD2Tk..2,COA TK. .9
BSCT~~~La8.b,wLCT)*67, 5,TAUTM’.005
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AM QTK,Q,Y4PTKL .32, EPCTV~’ 1
PA TK—l’i .7
Vi IKabO
kOLT KaO,PITTIcZO, YAITK’O
1 T Ka 0,A L T T K a 1 O
P TK’0,Q TKaO,R T K aO
U TKa3,V TK~~0,W T~~~0
WCtJ T K’O , T~.UTK’520
INITI AL L3NDITIONS
P1 FRI 1’,. 2

P1 DV1LIb .
PT Tk&15.93,VT TKa93.’,
P C T K’ 1- . .7 ,VC  TK ’46.1
ERRO R CONTROLS
PT TK& .01
VT TI( .0l
PC T K ’ .Ol
VC TK.’.Ol
P1 FR 1= .31
P1 DV1~~.O1
PRIN T CONTROL-3
LINE AR ANALYSIS
STEAD Y STATE,ZIC—I
LINE AR ANALYSIS
PAR.A M ET L R VALUES,3PEDV1 ’.4
LiNE AR ANALYSIS
STEADY STATE
I IC—I
LINEAR ANAL YSIS
PARAMETE R VA JIS,OPIDV1’.S
L I N E A R  A N A L Y S I S
S T E A D Y  ~ T A T E
I I C— I
. 1 - EAR A N A L V ~~IS
PARA ME T ER VA LU ES,JPEDV 1’ .3
STE ADY STATE
PARAMETER VALIJES,3PEDV1~~.2
S T E A D Y  S T A T E
PARAMETER VAL LJtS ,OPEDV 1~~.6
S T E A D Y  S T A T E
PARAMETER VA LLJES,OPEDV 1’.lS
STEAD Y STAT E
P A R A M E T E R  VALUE S ,O PEDV 1’ .l
STEADY STATE
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TITLE ’ FILE RLABA I

~ A RAMfT ER VALUES
UW O ,VWa0,W Wa0,RMa0,PP~ 0, YYaO,UW2aO,VW2 0,Ww2.0,
UW V A a O . VW VA’O,WW VAaO,KENERCYaO,PINERGYaO ,TENI RCY a0
MA1OL’129.4,C OL’b.46,1P101’0,15W0La3,STAOLaO
1X 1 z2860,IYYS a26BO,IZZSGBSLZO,IAZSCaO,lXYSGaO,IYZSC.aO
10 ~1L ~— .Os2 ,XA OL~ —L.203,*U DL’ 0,10101’ 0
ZA JL’—4 .0L1,ZADOL a 3,10 Ot ’O,ZU Ot.’0,ZDEOL’—1 .146,
10 3L’— .-.BO
M O DL ’  .0D38,MALOL .—.464,MADOL’—3 .5,MJ OL —a .,
MU OLL.O ,MO EOL a— 1..748
B DL ‘ 19.4 ,A I LDLaO ,ZSPO L ‘.25
Y b  DL~~ - .57 3,Yb00La0,YP 3L’O,YR DL.~~~,YDRDL~~.212
LOI~JL-- .U84,LB DL’— .264,LP DL’— .310,LFSDL’.0138, LBDOL.0,
L K  ~ L~~0
NDkL)L’— .i44,NFSDL’.00525,Nb DL’ .Oao,NBDDL’O,NP DL 0,
P4k DL’— . 1’.O
L BM~.)L 1, YBROL’ 1. NBKO L ‘1
1U1dA ’3 , I ~j~.VA~~6,S VA’125,VS VA~~1b8 .9,ALSVA’0
C I M A 1~ — 1.,C1 M42a1,C2 MA2’O

XTG I, (,AYTC,’0,uAZT~~~0,X0 TC’0,YCj TC”0,ZO 1C.’—1.583
Pp .  V~~z0,,.~w 1V A a O , K W 1VA aO
C L  MA 3~ — 1 , A N  fU2a l
I ~ & I , A .T  T B , ?
3,5.3
0,0
TAb ~~E,FT AP-U ,’.

2140,25030, 30030

T A h ~ i
0 ,53
3
T A t S .. t , B Z T T A .  ,-.
o , s, s • s, ~~.

o , 0, 0, ~
TABL E , C ~ TI 42,’.
0, 5. S • 5 , ‘.,
0 , 0,3 ,0
TAB LE ,02TTA2,l
o • so
0 , 0
T A &  € ,A Z T r  A ,  2
3,53
3,0
T A B L E ,b2 I I A, 2
O ,
0, 0
T A BL E ,2:TTA,2
0.53
0,0
TABL E ,D2 T TA ,2
0, 5.)
1 , 1
T ABLE,*YZB,9
20.5,—126.2, 3.7
20.5, 12b.2 ,3.7
—92 . ) ,—126.2,3.7
—92. 1,126.2,3.7
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131.6 ,0,23.2
— 126 .2 ,3 , 15 .9
TABL E ,GAP, 3
1,2,3
0,0.0
T A BLE,  AbL AB , 3
21 ,7,47.o, 30, 150
TABL E, XYZ AB, 12
150,9.0
130, 9,0
11 0,9,0
Q0, 9 .0
70,9 ,0
5 0,9,0
33,9.0
10,Q ,0
TABLE, DSMAB , 12
20,1 ,.7
20,1,.?
20,1,.?
20,1  ,.7
20,1 ,.7
20,1,.7
20,1,. 7
20,1 ,.7
TABLE, IALAB, 16
1.0,17.8,0
1.0, 17.8,0
1 .0,17.8.0
1,0,17.8,0
1,0,17.8,0
1,0, 17.8,C
1, 0,17.8,0
1.0,11.8,3
TABLE, REL AB,
0,1.1,2.1,100
0,0,144,144
T A B L E  ,~~TA F U?,4
0, 15.8,16.8,1000
0,0.1,4,144
TABL E ,FTAP IJ3 .4
0, 1.5.8,16.8,1000
0,0,14-4,144
TABLE ,IT AS,5
0,.Q5,.1,. 15,.2
0,22..-46.50443,85272, 123210
TABLE,TABIJ1,15,3
1.34 .2.02,3.38
0.1.0,1.02,1.0Z7,1.051,1.0o,1.0bb,1.105,1.14,1.163,i.1B4,t.~245,1.2B,1.3I8,10
100, 4.06,1.01, — .Oj , — .01,— .01,— .01, — .01,— .01,— .01, — .0L, — .01,— .01,—.01,— .01
2b.3,3.63,3.136,2.e6,1.915,L.01,— .31,— .O1,— .01,— .01 ,—.01,—.Qj,—.01,—.01,— .01
9.9,2.94,2.77,2.71,2.SZ6,2.42,2.334,1.$1b,1.01,.432,—.01,— .01,—.01,—.01,—.01
TABLE,TABEJZ, 15,3
1.34,2.02,3.38
0, 1.0,1.02 .1.027 ,1.051, 1.Ob, 1.048,1.105, 1.14,1.143, 1.184, 1.245, 1.28 , 1.388 , 10

28 .3,3.63, 3.134,2.86, t.915,i.0I,—.01,—.O1,—.OL,—.01,—.01,— .01,—.01,—.01,— .01
9.9,Z.94,2.77,2.71,2.526,2.42,2.336,1.$1b,&.O1,.432,—.O1, — .01, — .01, — .0L,— .01
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P A R .A M ( T t K  VALUES
15W ! TCiI=1.
XTRO L’— .O176,M ALOL~~-- .1?8,MTRUL’— .0o8,ytRQLa— .378,LTRDL~~— .cJ811,NT RDL’— .0.,5a
PA RAME T ER VAL U ES
W i  ~ J 1’1b.42, I1 EJI’563
P2 EJ1~~14.?,T2 EJ1 520
A NJEJI ~.354,A N E E J 1  ~.354,AIc EJ1’O
W i  ~ J2~-18.42,T1 €J2 ’560
P2 EJ2’l’..?,TZ EJ2’520
ANTL JZ ’.35..,AMEEJI’.354,AK. EJ?’O
b S C A 1 .~~,WLCAS’137.5,BSHAS’254.WLHAS b9
L H AS”.b,Y S A S~~1O0,YM AS’lO
PlC A S - .~~ ,I .. AS’1.3E?,DNCAS’.263
AL 4S= .2.ICSA S~~2SJ 3,ONTAs= .03
T PIKAS- .1,WiTAS z5,T POA $z230
RU & .IZ,1D~ A S= 30033,DMPAS=1.,V0 AS’135
P- INM A S 0 , F INM A Ex ~0,F IP4MA T 0 , F INMA R’O
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
AN PU— i
A N F i t ~~.-j
AMASS : 1 29..5
PA A b - 1 .7,VJ AB’~~~,E~~~L Ab ’ ~ i
N i AB ,NS1AB~~l .NPTA B~~10
B~~IAB & .i~..o,WL 1AB 7c,
C O l A S ~~.b ,CDAAB . 9
S S CA ~ s lob • 6,  W L LAb 107 • S
TALUB= .005 ,AM3Ab~ O
A NWA 8~~~,DL AL~~O,H Ab t~O
~JMPA~~~ .L2, ~JJ2A B~~..
I N I T I A L LUNiIT13NS
P 1  ~ J 1~~2’..1 ,~~A ~ J 2— 2 - -~.7
,I R AS~~CJ ,( .2-A S u ,  ~,1L ASvO ...2LAS~~

P T ~~~~~~I5. ? ,V T~~*~~~33
PT L A 1 5 . 1 ,V T L A ~i — ~IO
U S.,—l34.c,V ~: .5,W ‘~ ,-11.u6
P SG-3 ,~ S ;~~c,i~ ~ ,-o
kiLSC, -~~,P1 ~~~~~

‘; -  3, YAW ,~.~ O
* SG’50.,Y S.~=J.AL TSC,’5.1
ERRO R CONTR O LS
P L 1 J 1~~.Ok , P IJ2~- .3i

PTRA~5- .O1,Y T~~A Bi .01
P T LA $ a •J 1, Vi L A Ti = .3 1
U ~C,’.J1, V SG’ .Ol,h SGL .01
P SGL .O1.~ Sc.= .Dt,R S0’.31
R O LS ~~: .01, ~ I TS~~s .~~~ i,YA WS(,= .O I
X Sf,.O1,Y SC~~.C1,ALTSC

, .01
PRIN T CONTKUi’J
L I N E A R  A N A L Y S i S
ND STATE S
INT CONTROL,PTkA B~ l,VTRABs1,PTLAB’l,VILABa- I
STEADY ~.IAT (
I IC—X
ALL STATES
INT CONTRO L, P1 LJ1~~0,P 1 1J2’3
PRINT ER PLOT S
DiSPLAY I

120

L -~~~~~~~~~~ - -~~—-~~~~~~~~  -_  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- ---



ROL$G,V5,T IME
P1 TSG,VS,T I M E
V A WSC,, VS ,T IME
I SG,VS,TIME
V SG ,VS ,TIME
DI SPLAY2
ALTSG,VS,TIME
U SG,VS,TIME
V SG,VS,T!ME
W SG,VS,TIME
P SG ,V S ,TIM E
DISP LAY3
O SG,VS,TINE
R SG,VS ,TIME
V TOTAL,VS, TIME
AACCEL,V5, TIME
LACCEL ,VS, TIME
DI SP LA Y4
PTRAB,V S ,TIME
VTR AB, VS ,T IME
PTLAB,VS ,T IME
VTL..AB ,VS ,T IME
RE Li EFR , VS ,TIME
DISPLAYS
V SG , V S , x  SG
R22, V S,T IME
~ APLWF ,VS, TIME
GAPLWR ,VS, TiME
G APR WF ,VS,TIME
DI~~~LAY6
GAPRWR,VS, TIME
GAPf F , V$ ,T I M E
G,A Pc R ,VS,T IME
GA~~~G,VS ,TIMEZF~~~CE ,V S ,TINE
TIPC..02,TMAXa3,PRAT(1,IPIT MODE’S
T 1TLI—R—A R PV W/AB.SS, LANDiNG w/ FULL A ERO., 6 DOF, AND A RRESTMENT
PLOT 10 * S.J.BAUM G.ARTNER,M$ 41 47,6554260
SIPSJLATE
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T I T L E ’  FILE RLACA2
• PARA METER VALUES

U .d=0,VW*0,WW=O ,R~~=O,PP=0,r (=O,UW2ZO,VWZ=0,WW2SO,
UW VA ’ O ,V W VA ’O,  W.~ VA s 0 , I~.ENE RGYaO , PENERCpY &3,T EP4EkG y s Q
MA 10L 129.’.,C OL 6.’S6,XP10L~~0,j5WOLs3,ST A0LaO
IX X :28c ,0 , IYYS(~a2o80,iZ l 5120,1XZ$Gs0 ,LXY5C ,*O, iyZ5~ aC
*3  3 L ’— .33 2 ,XA DL: —1 .203,XU OL’ ~‘,XDEUL 0
ZA JL:— ...011,ZADOL S 0,ZQ OL’0,ZU (iL ’O,ZDE(JL~~—1.146,
10 DL:— .46 0
MO OL’.0038,’4ALUL — .46.,M&DOL’— 3 .~~,MQ OL’—b.,
MU JL O, MJ - J L — 1 .74ö
~ DL=1 9.-. ,A ILDLaO ,ZSPOL .25
Y~j DLa— .57 3,YBDDL~~O,Y P OL’O,YR DLaO ,YD R DL~~.212
L3kDL ’~- .0d’ ,LB UL=- .264, L i’ 3L’— .3 L0,LFS3 L~~.0I38, L800L’O,
Lk DL’O
NDRDLZ— .31.4,NF SDL:.00525,Nb 3L .088,NBDDL’O,NP 01’O,
N R 0 L — .l~~O
LBRD L. *1, YBRL)L- 1,NBR)L’i
ID1VA’3,1D~ VA’o,S VA :I25,VS VA’1b8.9,ALSVA’O
Cl MA Z’ —1 .,C1 MA2 :1,C2 MA2’O
0AX T G~~l , & A YT ~,-0, 0AZ IC , 0 , X O  T & 0 ,Y O h.—0,ZO 10’—l .5~~3PW VA ’0 ,~~~ lVA 0, RW1 VA ’0
C l  P443=—hAN FUZ’i
T A&€ ,A2TTB,2
0. 50
0,0
T ABL E ,PTAFU,4
0,21 C .25000 , 3000u
2000,2000,0,0
TA& E,A2TTA2,2
O .50
0,3
TAB LE ,BZTIA2 ,~
0 ,5, 5.5,50
0,0.0,0
TAB L E ,C2T1A2 ,~,
0,5,5.5,50
0,0.0,0
TABL E ,D2T1A2,2
0,50
0,0
TABL E ,A2TTA,2
0,50
0,0
TABL E ,B2TTA,2
0, 50
0,0
TABL E ,C2TT A ,Z
0,50
0,0
TABLE, D2 TI A, 2
0,50
1,1
TABL E ,*YZB,9
20.5 ,—12 b.2,3. 7
20.5,126.2,3.7
— 92. 1,—LZb .2 ,3.7
— 92.1,126.2,3.7
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13 1.6,0,23.2
—128.2,0,15.9
TABL E ,GAP, 3
1 .2,3
0,0.0
TABLE, ABLTK, 2
22.3,69.1,1
TABLE, XYZTK, 16
85.39, 3.06,0,67. 5
81.06,7.39,0,22.5
75,8,0,0
65,8,0,0
51,8,0.0
37 ,8,0,0
26.94,7.39 ,0,—22 ,5
22.61,3.06,0,—67.5
TABLE, DSMTK, 12
19.2, 1,.2
t9.2,1,.2
6,1,.?
14,1,.?
14,1,.?
14,1,.?
19.2,1,.?
19.2,1,.?
T A BL t , IALT I, lb
1,.0122,29.5S,10
1, .0122,29.55,10
1,, .005 15,29.55,10
1 ,0,. 4.55,0
I , 0, 34 .55, 0
1,0,34.55,0
1,0, 3.,.55,0
1 ,0,~~4.55,0
TABLE, RELTK, 4
0,2,4,100
0,0, 14-4, 144
TABL E ,FTAFU2 ,4
0,16.7,18.7 ,1000
0,0, 144,1’.~
TABLE ,E T A S,5
0, .05. .1 ,. 15, .2
0, 22 446, 504.3, 852 72 , 123210
PARAME TER VALUES
TSWI TC PsSO .
XT R QLa— .0176 ,MALOL — .17S,MT* Q L - .OO$,YT*DL S— .378,LTRDLi— .0811,
N T~~~L’— .G~ Sb
PARAME TE R VA LUE S
BSCAS’LbB.b,WLCAS. 100,BSMAS’25’.,WLMAS.19
LP4 A$ 44,Y$ AS’lOO,YM AS’lO
PlC A S* .S,EC AS .L .3E7,DNCASa.283
AC AS ..2 ,ICSAS.2530,DPITAS ..03
TH~.A S..1,WDTAS .5 ,TPOAS ’300
RD A5a12,IDRAS.30000 ,DMPASa 1.5,vo AS’ 135
FI P 4 A  Sa0,FINM A E ’0 ,FINMA T.0,FI PIMA R.0
RE ARMU’. 7, P RDNT*J’ .2, RVCRP .Z. , RV SATP’ . , Rv*RtA’i 44. ,~~OUNT’1
AN FUa 1
AMASS’ 129.5
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ANRTK ’O,DL Tk-O, H T)~’0
PA TK ’14.7,WCUTKaO,TC.UTPIa520
WTRT I~—5D,TTRTP~’520,NE TK~~eCD G T~’.’.9 ,NS TT~~’1 ,NPTTV’10
B STTK’216.b,WLTTI(a83
C01TK *.b ,CD21K~~.2, COAJK’. 9
BSCTk’lbB.b,WLCTK.)OO,TAU TKA .OOS,VU TK*60.
ANQTKsO,DMPTK*.,O2, EPCTKS1
IXXS G~ 2a80, IVYSGaZBoO,iLZSG.5t20
I XZSG’O, IXYSG’O, 1VZSG’O
INITIAL CONDITiONS
G1RAS:0,G2RAS*0,G,1LAS O ,G2LASaO
PT TK=15.93,VT TK*93.9
PC Tk’l’..7,VC Tk’4b.j
U SG=1’...b7,V SG’—3.95,W SG 41.45
P S 3.39,L~ SC.’1.21,R SGsO
ROLSGs4.82 ,PITSG’12.54,YAWSG’2.83
I SG’b.5,Y S~~=6 .18,ALT5c,~3.75
PRIN T CONT RUL=3
L I N EA R  ANALYS iS
NO ST A T E S
1 ST CONTRoL, l’T Tk~~1,VT T K’I,PC T K=1,VC . TK *i
STEA D Y STATE

ALL STATES
PRINTER Plots
Dl SPLAY 1
ROLSG,VS,TIME
P1 TSG,VS ,T IME
Y A~~~G ,VS,T1ME
I S&,VS,TjME
V SC , ,VS,T IM~z
DISPLA Y2
AL IS 0, VS ,T IME
U S0,VS,TIME
V SG,VS ,TIME
w SG ,VS,TIME
P S~~,VS,I 1ME
DISPLAY3
O SC ,,VS ,TIME
R SG,VS,TIME
V T O T A L ,V S ,  TIME
A A CC EL , V 5, 1 IME
L ACC EL ,VS, T IME
D I SP L A Vi,
PT TW ,VS ,TIME
VT T~~,vS ,TIME
PC TK, v~~,TIME
vC. T’,VS,TIME
REL IL FA , V5,T IMt.
DISPLAYS
PRAT 1O,VS, TIMc
R 2 0 ,V S , IIME
GA P%. W F ,VS ,  TIME
GA PLWR ,VS, TIME
GA PR ~F ,VS, TIME
DI SP LA Yb
~ APR WR, V S.T I M E
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G*P~ F,VS,T1ME
GAPFR,VS,TIMI
GA PCG,VS ,T IP4 E
T E P L RGY , V S , T I M E
TINC’.02,TMAZa3,PRATE’l,INT MODE’S
TITLE’R- ARPV w/ACRS, LANDING W i FULL AERO. , 6 DOF, AND ARRE STMINT
PLOT ID a 5.J.8AL~~GARTNER,NS 41—41,655-5260
S IP8JLATE
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T I T L E =  FILE RLALE2
PARA MET ER VALUES

~ 1 I0� 14.?,T1 1u2z520,St41102..0,COIIQ2zO
UwO,Vw :O,,~w~~O,RRsO,PPsO, YY’3,UW~~ O,VW2 ’0,Ww2= 0,
UM V A ’ -O ,VW VA’0, th’~ VA ’0 ,K ENERGY~~0,PENER(~Y 0,T ENEk&Y =0
MAIDL:129.4,C OL’o.4b,XPiDL~~0, ISWOL’3,STAULz0
I X ISO 2863, IYYSG:2bd3, I Z Z S G z 5  120, IXZSG~O, IXVSG ’O, IYZSG’O
I) CL :~~.032 ,XA DL: —1 .203,XU DL: O,XDEQL= 0

~ A 0L —_ ..JI1,ZADDL: 0,20 OL’3,LLi OLZO,ZDEDL.1.140,
Z 0  3L ’— .48 0
MO 3L:.003b,M ALJL :— .4bi,,M ADJL=— 3.S,MQ OL’-c.,
MU 0L~~0,M3EOL’—1.148
S DL :19.’. ,AILDL O ,ZSPOLs .25
Y B  O L - —.~~i3,Yb 3DL’O,YP DL’O,YR DL’O,YORDL= .212
LDROL~~~.0b~S,L8 D L — .264,LP DL L— .3IO,Lf-~,DL L~.0k3b,LBDD1*0,
L R O L 0
M DRDL’— .J.’.,NFSOL’ .00525,NB OL= .086,NBOOL’0, P4P 01*0,
MR O L Z— .140
LbMDL=1 , Y~iR 0La1,NbRDLu1
ii1V A 3,IUOVA 6,S VA= I2 5 ,V S VA’168.9,ALSVA O
Cl  MA I: —1 . ,C1 MA2 =i ,C2 MA2*O
G A X T G ~~1 ,0AYT~,~~o ,0ALI~i,=O ,XO TC ,’O, Y O h,’0,l0 T0=—1.563
PW VA ;3,QW IVA -0, RW1 VA 0

• LI MA3 =— 1,A N P02:1
TABCE,TPI31QZ,2
0,1
0,10000
TA&E,PR fM,11,2
351. 241
.0155 ,15.~~L ,L5S.1 3,31C.3,465.’,,519.7,b2~~.5,7?5.63,892,10b6,139b
1.’.,1.1~~,1.15i ,I.15B,I.15?,1.15’.,1.i’.,1.09,1,l,1
1.’.. 1.09, 1.38, 1.07 .1.327, 1, 1, 1, 1, 1,1
TA&E,LT F~~,i1, 2
351, 241
• 5, 15 .51, 155. 13. ~10. i, 465.4,5 [9.7, 620. 5, 775.63,692, 1 086, 1396
.0 1, . 15, .35, .6,. 76, .8 ,.8,.6, . 01, .01, .01
.0 1, .05, .~ ,.7, .‘. ,. 01, .01, .01, .01, .01, .01
IABIE, A 2TTB,2
0,50
0,0
TABL E ,FIAFU, ’.
0,2140,25030,300 30
2000,2000,0,0
T A B I L ,A 2 T T A 2 , 2
0 , 50
0,0
I ABL E • 82 TI A 2,4
0,5, 5.5,50
0,0,0,0
TAB[E,C .2TTA2,4
0,5,5.5,50
0,0,0,0
TA&.I,D2 TTA2,2
0,50
0,0
TABLE, *2 IT A,?
o ,so
0,0
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TABLE ,82TTA, 2
0,50
0,0
TABL E ,CZTTA,2
0,50
0,0
TABL E ,D2TTA,2
0,50
1.1
TABL E ,XYZB ,9
20.5,—126.2,3.7
20.5,126.2,3.7
—92. 1,— 126.2,3.1
—92. 1,126.2,3.7
1,3 1. 6, 0, 23.2
— 128 • 2,0, 15 • 9
T A B L E  ,GAP, 3
1,2,3
0,0,0
TABLE,A8LTS,9
21,7 • 24, .05,. 01, .3
21 ,7 ,24, .03, .01, .3
21,7,24, .05, .01, .3
TABLE ,XYZTS, 16
i38.’.i ,3.44,0,67.5
133.54,8.3 1,0, 22.5
118.45,9,0,0
94,9,0,0
68.4,9 ,0,0
4 2.8,9,0,0
26.56,8.31,0, —22. 5
21 .69 ,3.44,O, —67.5
TA B L E , DM 15,8
.5 ,. 2
45 ,.2
23.2,.?
25.a,.7
25.6 ,.7
25.6 ,.7
45,.?
45 ,. 7
TABLE ,IALTS,1o
1 ,.02b2,11,4
2. .0282,11,4
3, .3 282, 11,4
3,0,0,0
3,0,0,0
3,0, 0,0
2,0,0,0
1,0,0,0
TA 81. E • RE L T 5,4
0,1.8,3.8,100
0,0, 144,144
TAb L E ,PIDTS,Z
9,0
9,0
TABLE ,SPHTS,3,3
1,2,3
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0,5,25
0,1.58,1.6
0, 1. 58, 1.6
o • .8 , 2
TABL E ,ST ITS,2, 3
1,2,3
o , 27
0,1
0,1
0,1
TABLE ,BWTTS,..
238.6,69,168.6 ,107.5
0,3,0,0
TABL E ,FI AF IJ2 ,,
0,16.5,18.5,1000
0,3, 144,1’’
T ABL E,ET AS,5
3, .05, .1,. 15, .2
0,22’.4c~,S0’.-43,8S27l , 123210
PA i~..AMETER VA LJES
EN Fk  ‘ ,JA FR: !, TA M~ k=52J
T ~W1 ICi-i’J..
& T ~L.JL .) 1 1C,,MAL Z_ .118 ,MTRO L: .~ .O08 ,YTROL *_ .378,LTR0L*_ .0811,
P. IRD L ~~

— . Sb
PA P~~ME TE~ VALUE S
SSCAS’1b~~.e~,WLLAS=1O7.5,BSMAS’264,WLMASZ&6
LI4 AS’64,VS A5’100,YM *5’lO
Pi~~. A 5* .5,tC A~~— 1.3E1,DNCA5’.283
A . A S . ~~ ,j ~~ 545 :253O ,DNT A~,:.O3
T PIK.A5 & .1 ,WD TA5~~5,TP0A5:3O0
R C A ~~ - 12 ,IO i~ASa 3333O,D...AS~~1.5,V3 AS 135

~~IP 4 A  5:O, F INMA E~~~ ,f~ 1MMA Ta0,FINMA RaO )
R EAR P4U:. 7 , F R 3 N T M u~ . ,  ~ P r L . b , RV SA T P* 3 . 8 , I~VAR EA : 1i,i.. ,P OUNT : j
4 P4 ‘-0:1
A M A S S z  129.5
1XXSO : 2b83,1Y !S~,

; - s 5 3 ,j Z ~~5G,=512O
I XZ S G ’O ,  IXYSG. ’O, iY ZSC . ’O
ANETS :—8,PA TS=i~..7
PINT 5’2,CA V T S ’ O ,  SPb ISa 0
COOT 5’ .9
wC liT S= 0, IC UT 5’ 523
CDII S:.b,CD2TS= .2.CDATS* .9
TA IjTS’.l,VU TS:b
DMPTS~~.02 ,EPCT5z 1
INITIAL CONDITIONS

~.1RA S’O,G2RA$’0,~~ILA5’O ,GZLAS ’O
P 1 FR~:~~4~~4
PT T5:16.2,VT TS’97
PC TS’1’..7,VC 15’100
U SC,’134.4,V 5G’.5,~’ SC~’14.1
P S&=0,Q SG’0,R SG’O
ROLSG’2, P1 TSC,’3, YAWSG ’O
I SG’— 6.5,Y SC,a0,ALTSC,z7.115
ERRO R CONT ROLS
P1 FR’.0001
P T TS ’ .OODl,VT TS .3001
PC TS’.000 1
VC . TS’ .OOO i
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PRINT CONTROL ’3
LINEAR ANALYSIS
NO STATE S
INT CONTROL, PT T5a1,VT TS’l,PC TSa1,VC TS&L,P1 FR’i
S T E A D Y  STATE
I IC—I
ALL STATES
PRINTER PLOT S
3 I~~~LAY 1
ROLS G.,VS ,T IME
PITSG,VS,TIME
YAWSG,V5 ,T IME
X SG,VS,TIME
V SG,VS ,T IME
OISP LAY 2
A LT S G , V S , T I M E
U SG,VS,TIME
V SC, ,VS ,TIME
V SG,VS,TIME
P SG,VS ,TIME
Dl SPLAY3
0 SC,,VS,TIME
R SG ,VS,TIME
V TGT* i ,VS, TI ME
A ACC EL ,VS, TIME
LACC EL,VS,TI M E
DI SPLAY 4
PT TS,VS,T IPI E
VT TS,VS,TIME
PC TS,VS,TIME
VC TS,VS,TI MI
R ELI EF~& , vS , T I M E
DISPLAYS
P RAT 10 ,VS, TI ME
R21, VS,TI ME
GAP . VP ,VS, TIME
GA PLWR ,VS ,T IME
GA PRwF ,VS, TIME
DI SP LA Yb
GAPR WR,VS • TIME
GAPF F- ,VS,TIME
GAPFR,V$,TIME
G APCG,vS ,TIME
TENERGY,VS,TIME
TIP(~a .02,TMA*a1,PRATE~~i,lNT MODE’o
TITt.E’R—A~~Pv WIIACS, LANDING W~ FULL AERO ., 6 DOF , AND AR RES TME N T
P LOT ID ‘ J .G.SRISTER,M S 41—47,65S-SZoO
SI NI LAT E
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TITL E~ FIL k RLAS8!
PAR AME TER VALUES
Uw~ 0,vW~ O,Wwa0,Rkz0,PPz0,YY~ 0,UW2a0,VWZ~ U,WW2 :0,
0.’ VA ~~~ , VV VA’O,Wu. VA~- U ,KENER~ Y’Q,PENERG Y’0,TENERGY’0
MA1 JL L I2Q ...,C 0Lzb .’.b,*~~1OL—C ,1S VOL~~3,STAOL *O

~ X Xc , I Y Y S 6 , IZ LS~,~~512O, IX ZS& L0 , IXY SO= 0 , IYZ SG L0
I~ JL’— .332 ,IA CL: —1.203,10 DL : 3 ,X U EOL: 0
lÀ C L~~—..0L1,ZA DOL ’ 0,Z~ OL:O,ZU UL’0,ZDEUL~ —l.l4b,
.‘O J L — .460
MO 0LL .0038,MALUL Z— .464 ,M ADOL:—3 .5,MQ OL’—b.,
MU JL~~0, MJEO L* 1.748
t~ OL’19.’.,AILDLZO,1SPOL’.25
YB DL- - .573,YbOOL’0,YP DL 0,YR DL’.0,YDROL’.212
L )RJ . — .084,LB OL ’— .Zb’.,LP O L — .3 I0,LFS3l~~.0L38, LBOOL ’O,
LR 0 l0
N DRDL=— .3’.4,NF SDL~~.00525,Nb 3L’ .OBb,MB DDL’O,Mi DL~ 0,
MR DL- --- . 14C
L BRJL ‘1, YBROL’ 1 ,NSRDL ~-1
IDI VA ’i, IOGVA ’b,S VA 125 ,YS VAaib8.~~,ALSVA &0
C l  MA 1~ —1. ,~.1 M A2’1,C2 MA2’0
,AXT~~~1,GAY TGz0,G A 2TC ,~ O,X0 TOsO,VO T&~ 0,ZO 1(:—1.583
PW VA zL,ia..1 VA~~0, RWIVA -0
Cl MA 3-— j , AP. FU2ZI
TA BL E ,A 2 TT b , 2
3 , 50
3,0
T ABL E ,F TAPU ,.
0,2! 40,25000, 30000
2000,2000,0,0
T A B L E  ,A 2TTA 2 ,2
0, 50
3,0
T ABL E ,B2TTA2,’.
0,5, 5.5 , SC
J ,0,0,0
TABLE ,CZTTA2, .
0,5,5.5,53
3,0, 3,0
TABL E ,D2TTAZ,2

, 50
0,0
T A BL E ,A2TT A ,2
0,50
3,3
T ABLE ,B2ITA,2
0,50
0,0
TABL E ,CZTTA,2
0,50
0,0
TABL E ,D2TIA ,2
0,50
1,1
TA BLL ,XYZ B,9
20.S, —126.2,3.  7
20.5,126.2,3.7
—92.1,— 126.2,3. 7
—9 2. 1,126.2 .3. 1
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131.6,0,23.2
— 128.2,0,1,5.9
TABLE,GAP ,3
1 • 2, 3
0,0,0
TABLE, ABLTK, 2
22,0,69.1,1
TABL E , XYZTK, l b
85.39 ,3.0a .0,67.5
81.06,7.39,0,22.5
75,8,0,0
65,8,0,0
51,8,0,0
37,8,0,0
26.94,7. 39,0,—22 .5
22.61 ,3.06,O,—67.5
T AB L E ,  OSM TP(, 12
14.2, 1,.2
19.2 , 1, .2
6 , 1, • 2
14,1 •.7
14,1, .7
14,1,.?
19.2,1 ,.7
1 9.2,1,.?
TABLE, IALTW. . 16
1, .0122,29.55,10
1 ,.0122,29.55, 10
1, .005l5,~ 9.55,10
1,0,34.55,0
1,0, 3..S5,0
1,0,34.55,0
1,0,34.55,0
1, 0, 34.55,C
T A B L E ,  RE LT K , 4
0,2,4,100
0,0, l’.-’.,L’.,
TABLE ,PT AP UZ,4
0, lb. 7.18.?, 1000
0,0,144,144
PARAME TER VALUES
TSWITCH~ 0.
XTWL.— .011b,MALOLs— .178,MTR Q L - .008,YTRDL’— .378,LTRD[.--.0811,
Pd TRO L ‘— .04 56
PARA ME TER VALUES
F I P 4 A  S~ 0,FI P4MA Ea0,F INM A TaO,F INMA R .-O
REA RMU a .7 ,FRONTMUa .2,RVCRPaZ.,RVSATP .4 .,RVAREAaL44 .,KOUNTaI
A PI FU’1
A MAS S. 129.5
ANRTK ’Q,Dt. Tk’O,Pl Tk —Q
P A  TKz14.7,WCUTK—0 ,TC.UTKSSZO
W T R T K~aL8 0 ,TTRTKcS20 ,ME TK~~8
CDGT~~’.9,NSTTK’1 ,NPTTK’lOB ST T K ~~21b.D,WLTT~~~83
C D1T’c ’.b,CDZT K’ . 2, COATK.. 9
BSCTR’lbB .b,WLCTK.jOO,TAIJTR..OOS,VU Tk.60.
AMcYTK.0, DMPTPc’.02, EPCTI~.1
IX XSG~~ bb0, IYYSG’ZBbO, I ZZSG’SlZO
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IXZSG~ 0, IXYSG’O, IYZSG .0
INITI AL CONDITIONS
PT TK 15.93,V1 Tk’93.9
PC T K~~1’..7,VC TI~.—4c.1
U SG’141.74,V SG’36 .94,W SG’37.69
P SG’3.5ø,Q SG’1 .27,R SGm0
R0L SG~ ’..9* ,PITSG’12.67,YAW$G’2.9*
x S~~’O,Y sc,~ o,ALTSG’3.75
PRINT CONIROLa’.
LI P*A R ANALYSIS
NO ST ATE.~.
I N T  C~~~TR 0L,  PT TK’l,VT Ik’l,PC Tk’l,VC T~.—L
STEADY STATE
I IC—I
ALL STATES
PRIP.TER PLOTS
015? LAY 1
ROLSc,,VS,T IME
PIT~ C,V5,T IME
YA~.SO, V~~,T1ME

~ SO,VS ,T I M L
P V S .,VS,TIME

DI SPLAYZ
ALTS&,VS,I IME
U SO,V5,T I NE
V SG,VS,TIME
V SO,VS ,T I M E
P SC.,V5,TIME

~ I SPLA Y 3

~ SC,VS ,TIME
R SG ,~~~ ,T I M ~
VIOl AL ,V5, TIME
AAC ~~E L ,vS, TIME
L ALEL,VS, Ti M E
DISP LAY ..
PT Tk ,VS ,TIM I
V T  T~~,~~S,TIM E
PC T K.,VS,T1 ME
VC TP’ ,VS,T I M E
RELI E I-A ,VS ,TI ME
D I S P L A Y S
PRAT !J,v ’S, T 1’4 E
R20,VS,TIME
GAPI VP ,vS, TIME
OA PLW Pi ,V S, T IME
O A P RWF ,VS, TIME
015? 1. AY6
OAPR W~ ,VS, TI ME
GA l’- ~ ,v~~,TI M€
G APc W ,VS,T DiE
f,APCG,V5,TI ME
TI N E R G Y ,VS,T IME
TIP~~~ .O2,1MAIa2, PR ATE’1 , 1NT MODE’S
T II Lt .R —A RP v W /AC R S , LANDIN G WI FULL A IRO . AND 6 DOF
PICT IC ‘ S.J.BA iJMC,ARTNER ,M5 ‘.1—.,7,655—5 ZbQ
SI NJ LATE
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MODE L DESCRIPTION R0C~ WELL LAUP ~~P4 AIR SUPPLY SYSTEM , FiLL RLMA5 0 3
P LOCA T IOP4~~I,IO1

LDCATIONRS ,FR1,INPUTS’1Q1
LOCATIcJI~~9,DV1 ,IPIPUTS.FR1,TX ( PTP ,2)
L OCAl I(~d’3&, 132
Loc.ATlcI~~j5,FR2,INPuTS—Io2
LOCATIcYd~ 37,DV2, INPUTSzFR2,T Ic (PC~~P,2)
LOCATI~Jd ’39,T$
INPUTS’Dyl (W ,Z’W TR,T ,ZsTTR)
INPUTSaDVZ (W,2’wCu,T,2’TCU)
E N D  OF MOOEL
PRIN T
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MODE L D€~~~RIPTI0N, ROCNWELL LANDING WI TM SUCTION BRAXING, FiLE KLMASO4
LOCA l IO’I’l,IDl
LOCATIIJ1z3 ,0U1 , 1NPUTS’IOl
LOCATIONZS ,F(1,I PIPUTSZDU1
L3CAII&129,DVJ,I PVPLITSZFR1,TK.(PTSP,2)
FORT RAN S1ATENENTS

wCUTk’FO LA
L UCA T I 1~4’39, TX , IMPUT Sz DV 1 IV, Z ’W T R ,T ,2’TTR)
FORTRAN STATtMENTS

Vi DV2 ’— WC UTX
P1 0V2’PC TX

LQ CAT ION:37,DVZ
L OCA l ION’55,FR2, IPIPUTS’0V2
F ORTRAN STATEMENT S

FINLA’W Z FR2
L 0 CA Ti ON ‘-52, LA

• L0CAT10N l5,0V3,1NPUTS~ FR 2
END OF MODEL
PRINT
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MODEL DESCRIPTiON, ROCkWELL LANDING W—0 SUCTION BRAK ING, FILE RLNASO7
LOCA l IOld~~i,IO1
LOCAT 1ON S,FRI ,INPUT S~~I01
L OCA l Ic~d.9,Dvi , INPUTS’FRl,Tk (PT~~P ,2)
L0CATIc~d 39,Tk
INPUTSaOVI(W.2.WTR,T,ZRTTR)
END OF MODEL
PRINT
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MODE L DESCRIPTION, ROC.A.WE LL AIR BA~ LANDiNG WITH ARRLSTMEN I , FILE RLMBA 1
ADD PARAMETERS~ AMA5$,RVCR P,RVSATP ,RVAREA,FRONT l9J,RLARMU ,kQUNT,

KEPIERGY,PENERGV,TENERGY,VTOTAL,RELIEFR,RLLIEFL,,AACCEL ,LACCEL,
G4PLWF ,GAP RWF ,GAPLWR,c ,A PRWR,c ,A PfF,cAPFR,GAPcc ,,CNT,TSV1TcH,
ZFOR~ E, STROK~E ,XACCEL

ADD TAbLES .XYZB ,22 ,GAP ,9
ADO PARA ME TERS’UW,VW ,WW,RR,PP,YY ,1Jw2,VW2,WWZ
F ORTRAN STATEMENTS
C
C COMPONENT TA2 15 US E~D TO DEFiNE WINO CONDiTIONS DURING
C LANDING APPROACH
C
LOCATION ‘ 65 TA2
F ORTRAN STATEMENTS

UW~ A 2  TA2
VW z.82 TA2
Ww~~.2 TAZ
RR~~~OLSG
PP’P 1TSO
VY’V AW SL,
UW2 sUV~~(COS (PP )SCCS (YY))4VW e(COS (PP)’SIN (YY))-1IW*S1N(PP )
V bdI WJ.d*(SIPI(RU*SIN (PP)*COSI YY )—CUS (RR )SS1N ( V Y ))

1 • V W .( S I P I ( R R) $ S I N ( P P) * S I N IY Y ) .C O S( R R) SCO SIYY ) )
2 • W,4*ISIN(RR)*CQS (PP))
WW2 ‘UW*(COS (RR)*SINIPP)SCQS (YY ).SINIRR)$SlN ( YY )1

1 • VW’lCO S~ RR)~~SIN(PP)~~SIN (YV )—SIN1RR ).C0S(YY))2 • WW*COStRR )* .OS(PP)
UW VA ’LJW2
VW VA VW2
WV V A ’ W W 2

L 0 CA 110
6 VA JN PUTS =S
L OCATION:28 HAl 1MPUTS’SG (PIT=FIN),vA (AL~ CI)
FORTR AN ST ATEMESTS

FI PIMA2 VT VA’SIN (FO NA1S3.14l59/ L~~0.I
RPD’ .0114532.,
CALVA’COS (AL VA *RPU )
SALVA ’SIM (At. VA *RPD)

LOCATIOPI’64 MA2
FORTRAN STATE ME’ITS
C
C. COMPONEN T PU DEFINES TIIE DESIRED LANDING APPROACH
C GLIDE PATH AND COMPONENT MA3 CAL .ULATES THE ALTITUDE
C ERROR 3P THE AIRPL ANE DURING THE FINAL LANDING APPROACH .

LOCATION ‘ 59 PU INPU TS’SG(X~~FIN )
LOCATIDN z ~7 NA3 INPUTS’SG(ALT’C2),FUI FOZPIN )
FORTRAN S T A T E M E N T S
C
C COMPONENTS MA I. MA 5, NA I, AND MA R COMBINt C.C.. OUTPUT
C. COMMANDS T O THE CONTRO L SUR FACE S WITH GROUND PILOT
C COMM ANU ~~. TABLE DZTTA IS USED AS A SW ITCH TO S~$JT OFF
C THE O PTIMAL CDN TR3LLLR.
C
LOCATiON ‘ 102 TA
LOCATION • 12~ MA E INPUTS’TA (A2~~C2,D2’C1)
LOCATION • 1,24 MA 5 INPUTSSTA (BZaCZ,DZZCi)
LOCATiON ‘ 12b MA R 1NPUTS’TA (C2zC2,D2zC1)
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LOCATION B 128 MA I 1NPUTS.TAZ(D2BC2),TA (DZCI)
LOCATION ‘ 53 Tb
F3*TRAN STATEMENTS

if (FO NA E .GT. 20.) PD NA I • 20.
IF (F3 MA I .LT. —20.) P0 NA I ‘ —20.
IF (FO MA I .LT. 600.) P0 MA T bOO.
IF (PC MA T .GT. 3000. ) PQ MA I ‘ 3000.
IF (TSWITCM .LT. 0.1) PC MA T • 0.
ELEOL B PD MA I
Tr$ 16 P0 MA T
SPO3L’A2 TB

LOCATION ‘ 51 16
L0CAT1ON~~2 DL INPUTS.V A ,TG
FORT RAN STATEMENTS

iF (FO NA S .61. 45.) PD MA S • 45.
IF (P0 MA S .LT. —45.) PD MA S • —45.
IF (FO MA R .GT. 15.) P0 MA R 15.
IF (P0 MA R .LT. —15.) FO MA R • —15 .
FSPO L FO MA S
RUD OL PD M A R

LOCATION’34 DL LNPUTS.VA,OL,TG
FORTRAN STATEMENTS

IF (I(OUN T .10. 1) WR ITE I6 ,i0) (R ILAb Il),1-4 ,L1),(D SI4Ab(I ) .i~ 4,27 ),
1 (FTAFU2 (1),i.4,1j),(FTAFU3 (i),I—4 ,11 )

10 FORMAT (81l3.5)
RELAB (5)~~RV CRP
RE LA B ( 6) ‘R V SATP
RELAB ( 10)zRE L A B( 1 , 1 t ’ RV A R E A
DSMAb (6)BDSMAb(9).F~~IN TMU
DSMAB (12)zDS MA b (15)’OSNA8(L8) DSMAbt21)~~0SMA5 (24)’0SMAbI27)~~RLARMU
FT AF U2 (5 ): 14 .7.R VCRP
FTAFU2 (6)z14.7 .RVSATP
FTAFU 2 ( 10) ‘FTAFU2 ( 1 1)’RVAR IA
FTAF U3( 5 )si4.7.RVCRP
FTAFU 3 ( 6)’ 14 .7•RVSA TP
F TAFU 3 II0) zFTA FU3 III ) ’RVA REA

LOCATIOIl’171 U i  INPUTS AB (PTRzP,3)
LOCATION’173 EJZ I~4PUT$ .AB (PTL’P ,3)
FOR TRAN STATEMENTS

IF (VTRAB .LT. 25) P1 1,11.49.68
IF (VT RAB .LT. 25) W i EJ1’35.16
IF (VTLAB .LT. 25) P1 EJ2’49.68
IF (VTLAB .LT. 25) WI 1J2.35.16

LOCATION Z14Z AB INPUTSaSG
IP4PUTS IJI IV, 3’WTR ,T ,3.TTR)
INPUTS.EJ2(W,3’WTL ,T,3.TTL)
LOCATION • 145 FU2 IPUTS’AB(PTR’FIN )
LOCATION’i52 FU3 INPUTS.AB (PTL’FIN)
FORTRAN STATEMENTS

~ELIEFR • F0 PU?
RELIEFL .FO PU)

LOCATION.130 AS INPUTS .SG
LDCATION I6 53
INPUTS’ABIPXT .PX,2,FYT.FY,2,FZT’IL,2,T&T’TZ,2,TYT.TY,2,TZT.TZ,2)
INPUTS.OL( 2.3) ,OL( 2.3)
IWPUTSMS (F*.F* ,1,FY .FY ,1,PZ’FZ,l,T*.T*,L,TYBTY,i,TZ.TZ,i )
F ORTRAN STATEMENTS

UD 56sF14S31AMA5S— (Q SG*W SGR SGev SG)*.01745—
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1 32.2*SIN (PITSGS .01745 )
VO SGaFV453/AMASS— (k SGSU 51,—P 5(,*w 5G)*.01745.

1 32.2$COSIP1TSG~~.Oi745 )$SINLROLS (,*.01745)
WO SG’PZ4S3/AMASS— (P S6*V SG—Q SGSU SG)*.01745.

1 32.2S OS (PITSG* .0i74~- )SC3S(R3LSG* .O1745 )
LOCATIQN~~13 SC, INPUTS’S3 (TX,4~ TX,TY ,4’TY,TZ,4~ TL)
FORTRAN SIATEM tPITS

KENERGYv .5SAMASS.(U S 6 U  SG.V SGIV 51,4w SG*W St,)
I •.5• I IXXSC *P SC~*P Sc,.iYYS(.*~e SG*~ SG.1ZZS1,SR SG .R $~,
2 • IXZSG*P SG SR SI,)
PEPIERGY’ IPTRA B—f A AB)S~fTRAbS144. • (PILAB —PA AB )~~VTLAB~~144.

1 • AMA S5S32 .2SALT 5PG
TENERGY’ XENER.~~Y.PENERG Y
XQ(frIT’kDI?dT. 1
AACCEL’SQRT (PO SGSPD 56.00 S1,Q0 SG.RD SGSRD SI,)
LACCEL’ (SQRT (UD SGSUD SG.VD SG*VD SC,.WD SG*W0 SG))/~~~.2
VTOTAL’SQRT (U SGSU Sc..V 5GeV S6.W SGSW 56)
ZF~~~C1’—WO 56/32.2
STROXU’4.427-&LTSC ,
XACCEL ’Eu VA SCOS(PITSG) .EW VA ’SIN (PITSG )
C NT~~0.

20 CMT~~CNT.k.
I’CN I. .001
IF (I .~,T.1) GAP (1.2) • ALTSCPSI2. .w~ 1k
U1 T R .X Y Z B ( 3~~I.1)
Vi TR *XYZB(3S1.2)
Vi TRzXYZB (3e1.3
RU LI ft • RD L S 6
PITT RaP! TSG
Y& W TR~ Y A WS6

LOCATION • 110 1k
FORTRAN STATEMENTS

IF (CPIT .L1. 6.) GD 13 20
GAP (9)~~A L T S , ’l2..V2 1k
GAPL WF*GAP ( 4 )

GAPRWF GAP (5)
GAPL W R’C,AP (a )
GAPRWR *GAP (7)
GAPF F •GAP (b)
GAPF R .GAP (9)

~~PCG •ALTSC,S12. —31.5
END OF MODEL
PR INT
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MODE L DE SCRIPTION, ROCKWELL CUSHION LANDING WITH ARRESTHENT, FiLE RL MC A2
ADD PARA ~~ T1RS~~AMASS , RVCRP,RVSAIP ,RVAREA , FRDNTMU ,Rf ARNU ,ROUNT,

KEMIRGY ,PINERGY,TENERGY,PRAT IO ,VTOTAL ,R IL1EFA ,AACCEL,LACCEL,
GAPL WF ,I,APRWF ,GAPLWR ,GAPRWR ,GAP FF ,GAP FR,GAPCG ,CNT,TSWITCH

ADD TABLES’XYZB,21,GAP ,9
ADD PAMA ME T~ R5 ’UW,VW,WW ,RR, PP ,YY ,UW2 ,Vw2,WW2
FORTRAN STATEMENTS
C
C COMPONENT TA2 IS USED TO DEFiNE WIND CONDITIONS DURING
C LANDING APPROACH
C
LOCATiON • 65 TA?
F ORTRAN STATEMENTS

Uw’AZ TA2
VW ’bZ TA2
WW ’CZ 1A2
Rk’ROLSC~
PP’P ITSG
YY’YAWSC,
UV2 ‘ IJW ’ (C Q S ( P P) ’C O S (YY )  ).VWSICOS (PP)SSIN (YY ) )—WWSSiN (PP)
V W2 ‘ 4J W’ (  SIN(RR)SS1N (PP)*COS (YY)— CO S (Rk)*SIN (YY ))

1 • VW$ (SIPII (RR)S5IPIUPP)SSIN (YV) •COS(RR)•COS(YY))
2 • WW* (SIN (RR)SCO~~(PP))
WW2 I~JW* (C0S (RR)SSIN(PP)eC3S (YY).SIN (RR)SSIN (YY))

1 • V We(COS (RR)*SIN (PP)SSIN (YY)—SiM(RR)SCQS (YY))
2 • W W S C O S ( R R ) S C O S ( P P )
Ui VA~ UW2
YW VA zVW2
V W VA ’WV~.

LOCAT ION ’46 V A  INPUTS’~~G
LOCAT 1ON&28 MAI 1NPUT5’SG(PIT ~~F IP4 ) ,V A ( A L ~~~2)
FO RTRA N S T A T E M E N T S

F INM A2 VT V A ’ S I P I ( FO  MA 1S3. 1 5V/ ~..bO.)
LOCATI3N:c-~a. MA2
FORTRAN S T A T E M E f . T S
C
C COMPONEN T FL) DEFINES TilE DESIRED LANDING APPROACH
C GLI() E PATH AND COMPONEN T MA3 CALCULATtS TilE ALTITUDE
C ERRO R OF T u E  AIRPLANE DURING risE FINAL LANDING APPROACH .
C
LOCATI ON 59 Pu INPUTS’SG (x’FIN)
LOCATION 6 7  MA3 INPUTSBSG (ALTBC2),FU (FO FIPI)
F ORTRAN S T A T E M E N T S
C
C COMPOPIESITS MA U, MA 5, NA I, AND MA K COMbINE O.C. OUTPUT
C COMMANDS TO Till CONTROL SURFACES WITH GROUND PILOT
C COMMANDS . TABLE D2TTA IS USED AS A SWITCH TO SHUT OFF
C THE OPTIMA L CON TROLLER.
C
LOCATION ‘ 102 TA
LCCATION 122 MA E INPUTS.?A (A2&C2,D2zCi)
LOCATION • 124 MA S IPdPUTSaTA (B2’C2,D2~ C1)
L OCATION * 126 MA ft IP4PUTS*TA (C2ZCZ,D2*C1)
LOCATION • 128 MA T INPUTSzTA2 (D2aC2),TA(D2~~~I)
LOCATION • 53 TB
FORTRAN STATEMENTS

IF (PC MA I .GT. 20.) P0 MA I • 20.
IF (FU MA I .LT. —20.) P0 MA I • —20.
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IF (PD MA 1 .11. 600.) P0 MA I • 600.
iF (P0 NA T .GT. 3000. ) PD MA I ‘ 3000.
IF (TSWITC Is •LT. 0.1) P0 MA I ‘ 0.
ELEOL • FO MA U
TH 16 • FO MA T
SPOOL.A2 TB

LOCATION • 51 TG
LOCATION’? DL INPUTS VA,TG
FORTRAN STATEMENTS

IF (PD MA S .61. 45.) FO MA S • 45.
IF (P0 NA 5 .LT. — .5.) PD MA S -45.
IF (PC MA ~ .GT. 15.) PD MA K • 15.
IF (PD MA ft .LT. —15.) PD MA ft • —15 .
FSPD L * F~ MA S
RUD OL • FO M A R

LOCATIONa34 DL INPUTSzVA,OL,TG
FORT RAN STATEMENT S

IF (KOUN T .EQ. 1) WR!TEI6,1O) (RELTX (I),I’4,11),(DSMIM(i),I.4,27),
1 (fTAFU( I) ,1z4 ,11)

10 FOR PIATI8E13.5)
RELTK (5) ‘RVCRP
RELTKI 6) ‘ft VS ATP
RELTX ( L))’RELTK (liJ ‘RVARIA
DSMTK (6 P ‘OSM TK( 9)’DSMTK 112 )‘FRONTMU
DSP4TX(18)*D5MTk(2i)~~~5MTk (24)*DSMTK(27 )BREARMu
OSMTK ( 15 )‘REA RMU
FTAF U(5 ) ‘14. 7•RVCRP
FTAF U(b) ‘1’. 7.R VSA T P
FlAP Ut 10 )‘FTAFLJ( 11) ‘RVAREA

LDCAT1ON -1~~2 TX 1NPUTS’SG
LOCATION • 1.tS ~J2 INPUTS TK (PTzFIN )
F ORTRAN ST ATEMENTS

RELIEF A PU P02
PRAT1o (PC TX— PA TKP /(PT 1K—PA Tk)

LOCATION’130 AS INPUTS~~SG
LOCATION.16 S3
INPUTSLTXI PXIZF X ,2,FY1’FY,?,f-ZT~~F2,2,1ZT~~TX.,2,TYT’TY,2,TZT=TZ,2 )
INPUTS’OL( 2’3) ,OL( ~~ 3)
INPUTSaAS (F*~ FX,l, FY’FY ,1,PlzfZ,i,TX’TX,1,T Y=TY ,1,TZ*IZ,1)
FORTRAN STATEMENTS

03 SC,’F*4S3/AMASS—(~~ 5.’W 51,— ft 5GeV St.)~~.01745—
1 32.2e51N (PITS1,*.O17 45)
YD S(,’FY4S ,./AMA$S— (R SGP SU ~~,— P 51,SW SG)’.01745.

1 32.2C~.OS (PlTS&S.01745)*S1N (RULSG*.01745)
WO SGzF1453/AM&SS—IP 5G*V 5G—Q SC.~ U S&)*.01745.

1 32.2eCOS (PITSG*.O1745)*COS(ROLS~
$.L174S)

LO CATION ~~1O SC. I N P U T S ’ S 3 ( T X , 4 = T X , T Y ,~~a T Y ,T Z ,4 ’ IZ P
FORTRAN STATEMENTS

KENE RGY’.S*A MASS*(U SC SU SC,.v S~~ V 51.4W S&Sw Sc,)
1 • .5 * ( IX X S G S P  Su SP S~.~.IYYS,G* P SG~~I SG’ IZZSGS R S6*R SC,
2 • IXZSG*P SG*R SG)
PEPdERGY* (PT TX—P A TK )SVT iI(*144. • (PC 1K—PA TK)’VC TKS144.

1 • AMAS SS3Z.2S&LTSG
TENERGY’ XINERGY .PENERGY
K.OUNT’KOUNT• 1
AACC ULSS QRT (PO SGSPD SG.QD 5Ge~~D SG.RD SC.’RD SC,)
LACCEL ’ (S~ RT (UD Sc,*U3 SG.VD 5G*VD S1,.W0 SG*WD $GH/3Z.Z
VTOT AL .SORT (U SGSU Sc..V Sc,sv S6•W SG*W $6)
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CMI • 0.
2~’~ l ~.

CNT. 1.
I • CN 1. • 001
IF (I .GT.1) GAP (I.2) ALT5G~~22. •W~ 1k
Ui TR.XYZB (3*I•1)
Vi TR’XYZB (3*I•2)
Vi TR’XYZB (3S1+3)
RQLTR’ROLSG
PITT R*PI T S6
YAWTR’YA WSG

LOCATION • 110 1k

FORTRAN STATEMENTS
IF (CP4T .LT. 6.) GO TO 20
GA P( 9 ) ’A L T SG * 12 . •W 2 1k
CA PL WF ‘GAP I ~1.A PRW F’GA P(5)
GAPLWR’GAP (6)
GA PRWR ’GA P(7)
GAPFF ‘GAP (B)
CPAPF R •C,AP(9)
GA PC G •ALTSG~~12. —31.

END QP MODEL
P R I N T
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N3OE L DESCRIPTION, RO (.XWtLL ELASTIC CUSHION LANDLidI. WITH ARRES IMENT , FILE RLMC.12
ADD PARAME TlRS’ANASS,RVCRP,RVS ATP ,RVAREA , I4UNTMU,KL AR*j ,KOUNT,

XE NERGY ,PENERcY ,TENERGY ,PRATIU,VTOTAL .RELIEFA ,AACCEL,LACCUL,
C,APLWF ,C,APRWF .GA PLWR,C,APRWR,GAPFF,.~,APFR,GApCC,,CNT,TSWITC M

AD O IABLES XYZ B,21 , ;A P , 9
ADD PAkA~~~TEk5x4JW,VW ,WW,Rft,PP ,YY,U~ 2,VW2,WW2F ORT R AN ST A T E M E N T S
C
C. COMPONEu’,~T T A ?  IS US~~O TO DEFINE WiND CONDITIONS DURINC,

LASJING APPROACH
C
LOCATI ON • a5 TA2
F ORTRAN STATEMENT S

(.M~~A 2 T *2
Vw~ B2 T*~
WW~ C2 T A .’
kR R3L s~..

PPP ITS(,
YY .~ AWS(.
~M.  *UWS ( $(PP)SCUS (YY)).VWS (Cj5(PP)SSIN(yy))4W.SIPd(PP )
Vw2 uw*(SI~~(kk )eSIN (PP)sCOS(YY)—CO5tRR)sS1N(YY ) I

1 • vw• (SINcRR)sSIpscpP)’SIN(vy).COS(kRIeCc~S(yy))2 • WW .(S1’1 (RR)*COSIPP~~)
WW2 .IJWS lCOS (R~~).S1 N (PP)*COS( rr)•SIN(JkR)e51Pl( yypp

1 • VWe (CUS (MR)SS1N (PPI.5)Jl (YY)—SIN (RR)eCQ5(Yv))
2 • W W S L O S ( R R ) S C O S ( P P )
LM VA ’~UuI
VW VA~ V w 2
WW VA .WW~

L DCAT ION Z-.b V A INPUTS .s~LOCA T ION~ 28 HA l INPUTS~ SC (PI T .FlN),vA(AL~~~C )F ORTRAN STA T~ ML~~T~
F 3MM A2 • ~ T vA.~~INU- Q MA 1’J .l.1~~~/l 80.)

L OC.AT ICJ4~ b4 HAl
FORTRAN STATEMENTS

* C
C COMPONEN T PU DEFiN ES THE DESIRED LANDING APPROACH
C GLIDE PA in AND COMPONENT MA) CALCULATES THE ALTITUDE
C ERROR 3f THE A iRPLANE DURING THE FINAL LANDING APPROACH .
C
L OCATION • 59 FL) INPUTS’$G(~~

.FIN )
LOCATIO N •67 PIA3 INPUT$’SG (AL T~ C2),FU(i-OzFIPi )F ORTRAN STATEMENTS
C
C COMPONENTS MA E, MA 5, MA I , AND NA k COMBINE O.C. OUTPUT
C COMMAN DS TO THE CONTROl. S.URF A. ES WITH SROUND PILOT
C COMMA NDS . TABLE 0211* IS USED AS a SwITCH TO S~eJT OFF
C THE JPTIMAL CON TROLLER.
C
L OCATIO N • 102 TA
L O C A TI O N  • 122 MA I INPUT$’TA (*2—C2,D2—C1)
LOCATION = 124 MA S INPUIS=TA (B2 x~2,D2.C1)
LOC.ATION • 126 MA K IPIPUTStTA(L2 C.2,02—C1 )
LOCA T I ON • 128 MA T I~i P U T 5 = T A 2 ( D ~~C 2 ) , T A ( D 2 ~~~1P
LOCATION = 53 TB
FORTRAN STATE M E N TS

IF (P0 MA I •GT. 20.) PC NA I • 20.
IF (FO MA I .LT. —20.) F3 NA I • —20.
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IF (FU MA I .LT.  600.) FO MA T • 600.
IF (PU MA T .GT. 3003.) PC MA I z 30jO.
1~ (TSW ITCu I •LI • 0.1) PU MA I • A .

ELIOL • PD NA I
TH TI, • FO MA I
SPOOL’A Z TB

LOCATION = 51 TG
L OCAlIOP4~~2 OL INPUTS’VA ,TG
FORTRAN STATEMENTS

IF (FO M A S .1.1. 45.) PD MA S 45.
IF (PD NA S .LT. —‘ .5.) PU MA S = —4 5.
iF (FO M A ft .,T. 1~~.) PU MA K = 15.
IF (FO MA ft .11. —15. ) PU N A ft —15.

— FSPD . FJ MA S
RUOD L • PD M A  ft

LOCA T ION J’. DL INPUTS’VA,QL,I.,
FORTRAN STATEMENTS

IF (KOUNT •E~~. 1) WR1 T Et~~,1O) (RELTS(I),1’4,11),(OM TS (1),i’4,19),
1 (FT AFU ( I) ,1’4,11

10 FORMA T ( 8113 . -5)
RELTS (5,~~R V C R P
R E L T S ( ~~) ’ RV SA TP
RELTS 11O )~~kt L TS(11) -RVA R€A
OH TS (5)=D M TS (7)=DM TS (9)=F-R ONTNU
ON TS(i1)-~~~ TS (13)=DM TS (15)~~~M TS (17) REARM U
ON TS(19)’RE ARMU
FTAFU (5  ) ‘16. 7.R VCRP
FIA F L I (6 )  ~ 1w . 7•RV SATP
FT AF U ( 10 a FT A F J (  11) RVARE A
P2 l Q.2=P1 FR

LOCATI0N’16~, 102
LOC.AT IUN 162 ~

- ‘
~ INPU T~~— T5 iPT~ P,2),1O2 (2=I)

FOR TRAN S T A T E M L ~~T~
pi TRTSzW~ F R~~2

LOCA T I O N I ’2  TS 1NPUTS’SC,Fk (T,2~~TTk )
LOCATION ‘ 1w5 Pu2 1NPUTSsTS (PT FIN)
FORTRAN STATEMENTS

R E L I E FA • P3 FU2
PRAT IO’(PC IS—PA TS)/ (PT IS—PA TS)

LOCAT IONz I3O AS INPUTS=S(,
LOCAT IOM ib 53
INPUTSBTS (FXTxFx ,2,PYT*FY .2,FZT= FZ,2,TxT~~Tx,2,TYT~~TY ,2,TZTzTZ,n
INPIJTS’OL (2’3) ,OL( 2=3 )
I NPJT S*AS ( Fx~~FX, 1. FYzFY, i,FZ’FZ, 1, T*=TX,1, TV = TY , 1,T Z ’TZ ,  1)
FORTRAN STATEMENTS

UD SG FX 6S3/AMASS— (Q SGSW 51.—k 5Gev SG)S.01745—
1 32.2’SINIPITSGS.01745)

VD SG. FY 4 S 3 / A M A S S — ( R  SG*U 56—P SG$W SG)~~.0I745’
1 3Z.2~ CUS (PITSG* .O1745)’SIN(ROL SG4.01145)
W O SG FZ4S3/AMA SS— (P SG*V SC ,—

SGIU S6)*.01745.
1 32.2*COS (PITSGS.0i745)SCO$(ROLSG*.01745)

LOCATION’IO SC, INPUTS’S3 ( T K , ,~~TX, T Y , . ’T Y ,T Z , ..~ T Z )
F ORTRAN ST ATEME N TS

KENERGY B .5SAMA S S$( U SG.U 56•V SC,SV SG +W S G W  S )
1 •.5 S L IX X S G C P  SG’P SG’ IYYSG*Q 56*0 S6.IZZSG* R SG*R Sc,
2 • I*ZSGSP SG*R SC)
PENERGY’ (PT IS—PA TS)SVT TS*144. • (PC TS—PA T$)SVC IS*144.
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• AMA SSS32 .ZSA LTSG
TENE RGY’ KENERGY.PENERGY
IWUNT.KOUNT. 1
&A CC EL ’ SQ RT ( P D SG * PD Su4 Q O 56*00 5G.-RD S *RD SC,)
LACCEL’ (SQRT(UD SG*UD SG.V0 S1.~~VD SG.W D SG*W D SG) P/32 .2
VT QT AL.SQRT (U SC,SU SG.V 5Gev SG.W SCISW SC,)
CMI • 0.

20 CNT’CNT41.
Z CNT. .O0i
IF (1 .GT.1) GAP (I .2) ALT$G*12. •W2 TR
Ui TR’XYZB (3s1•1)
Vi Tk’XYZB (3$I.2)
w i  TR’XYZd (3s~~.3)
ROLTR—ROLSG
Pt TTRaPI 151.
YAWTR’YA WSG

LOCATION • 110 TR
F ORTRAN STATEMENTS

IF (CMI .LT. 6.) GO TO 20
C ,AP (9)SALT SGSI2 ..W2 TR
GA P1 WF CAP I’.
,APSWF GAP (5)

C,APL WR ’ GAP ( a )
GAPRWR ’GAP (7)
GAPF F •C,AP I8)
GAP FR ‘C.API9)
GA PCC, ‘ALT S&S1~~. —31.

END OF MODEL
PR INT
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MOD~ 1 DESCRIPTION ROCKWELL CUSHiON LANO IP4C., FILE RLMSBL
ADD PARAMETERS’AMA SS,RVCRP,RVSATP,RVARIA ,FRONTMU,RLAR.MU,I(DUNT,

KENERGY ,PENE Y,TENEROY,Pk&T1O,VTOTAL,RELIFFA ,AACCEL ,LACC(L,
GA PLWF ,C,A?KWF ,,AP .WR ,1.APRWR,&APFP ,GAPPR,&APC1.,CNT,TSWITCII

ADD ~~~~~~~~~~~~~~~~~~~~~~~
ADD PARAME TERSauw ,Vw ,Ww ,kR,PP ,YY ,L~~2, VW2,WW2
F ORTRAN STATEMENTS
C
C COMPONENT TA2 IS USED TO 01F1N1 wiND CONDITIONS DURING
C LAM31N~ APP R OAC H
C
L OCATION c5 TA ?

~ ORTRA Pi STATEM E NT S
UW’A 2 1A Z
VWsB2 TA2
WW (.~ TA ?
Rk~~ROL 5C,
PP ‘P I TSG

= Y A W S  G
Uw2 z U W s ( , 3 S ( P P ) e ~~U S ( y y ) ) . V w * ( C 0 5 ( p p ) e 5 I N ( y y ) )~~W w . S I N ( p p )
V W2 ‘AJW• (SIN (’~~iSSIN IPP )~~COS (YY )—CUStRR).S1N ( YY))

1 • ~l.4 S ( S 1 N ( f t f t ) S S I N ( P P ) *5 1 N ( y y ) .C O S ( k R ) S C O 5 ( y y ) )
2 • WWS(SIN (RR )*CO5IIPP))

ww.’ ztjw. J~~(~ . - ) ’ S I N ( P P I ’ C O S ( Y Y ) • S i N ( R R . .S i N(  y y ) )
1 • VVdSLCDS (RR )*SIN (PP)*SIN (YY)—S1N(Rk)*CQS(YY))
2 • W W S O S ( R ’ ) * ~~J S ( P P )

OW V A tJ...
Vw YA V tu1
w~ VA -.~~~

L O C A T l ~~~ — - .~ h l OIS’S..
L D A T IDN MA ~ INPUTS : S G ( P I T a F  IN) ,V A (  A L C 2 )
POI~TR A ’. STA ME ’~ T~

= VT VA SINU) M A I S ) .j wj S 9 / 1 bQ . )
L3~.AT1JN Ô4 MA .~
F ORTRAN S T A T ~- MENTS

C C3MPOME’.T ~U DEFINES THE DESIMLO LANOING APPROACH
C. ~~~~~ PA TH AND COM~’ONEN1 MA i  C A L C U LA T E S  TH E ALTITUDE
C E~~~Jk Of THE A iR PLAN E UUkIN~., THE FINAL LAMDlN ~, APPROACH.
C
LOCATION 5~ PU iN~ U TSzSG (X~~J 1I~)
LOCATI ON a 87 MA3 IMPJTS’S.,(ALTzCZ),FU(FC’FLN)
FORT R AN STATEMEN T .
C
C LUMPUNE NIS MA E, MA 5, MA I, AND MA K COMBINE D.C. OUTPUT
C ~~ MMA ’,35 ~~ THE ~ONTR Qi SURFACES WITH GROUND PILOT
C CJMMAND S. TAB ..E DZTTA IS USED AS A SWITCM TO SPliT QFF

TH~ OP TIMAL CON TROLLER.
C
LOCATI ON • 1-j l 1*
L~~CATZJN • i.~~ MA E iNPUTSaT A (A2’C2,02=C1)
LO CATi ON • 12’. MA S 1NPUTS*TA (B~~.c2.O~~&C1 )
LOCATION I2o MA ft 1NPUT5’TA (C2 C2,O2~~~1)
LOCATION • LZb MA T INPOTSzTA2(D2 C.2),TA (DZaC I )
LOCATION 53 TB
F~~~1RAN ST AT EM ENTS

IF (~-J MA ~ ..,T.  CO. )  Fj  MA I • 20.
IF (P3 M A  E . LT .  —2 3.) P3 MA I • -20.
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IF (PC MA I .LT. 600.) FO MA I ‘ 600.
IF (FO NA I .1,1. 3000. ) PD MA 1 R 3000.
I~ (TSWITCH .LT. .1) P0 NA I • 0.
ELLOL FO MA U
TH IC ‘ PG MA I
SPOOL’AZ TB

LOCATI ON a 51 IG
LOC.ATIO’4’2 0). IMPJTS VA,IG
F ORTR AN STAT EMENTS

IF IFO M A S .GT . 45.) P0 MA S • 45.
IF (P0 MA 5 .11. -,5.) P3 MA 5 •
IF (PC MA ft .~~T. 15.) PC MA R • 15.
IF (P0 MA K •LT. —15.) FO NA K $ —~~5.
FSPDL P0 MA S
RUDOL • FO MA R

LOCAT ION=34 DL INPUTSaVA ,OL ,TC,
FORT RAN STATEMENTS

IF (MOUN T .EQ. 1) WRITc (6,10) (RELTM (1),1’4,11),(DSNTK (I),I w,21),
1 (FTAFU( I) ,I~~4,ii)

10 FORMAT (8 113.5)
R E L T K  IS) ZRVCRP
RELTK(6) ‘RVS&TP
RELTM( 10 )=RELTK ( 11) RVAREA
DSNT u~(6)’OSMTK (9)aDSMTk (i2).FP.ONTMU
DSMTK (18)’DSMTM (21) OSNTM (14)’DSNTM(27)CKL ARMU
DSMTK( i5)=RE ARMU
FIAFU (5 )zi’.. 7+RVCRP
FTAFU( b )’14. 7.RVSATP
FTAFU ( 1O)SFTAFU ( iiI ’RVA REA

LOC.AT ION’i42 T M INPOT S*SG
L OCATION • 166 FU2 INPUTS— Tk(PT—FLN)
F ORTRAN STAT EMENTS

REL IE FA • PU Fu2
PRATIO= (PC Ti~-PA TP()/(PT TM—P A

FX 153  • 0
FV1S3 • 0
FZ1S3 • 0
TZ153 a
TY1 S3 • 0
TZ1S 3 • 0

LOCATION’tb 53
INPUTS TK (FXTSFR ,2,FYT’PY ,2,FZT.FZ,2,TXT.TX,2,TYT*TY ,2,TZT=TZ,2)
IN~~JT $zOL ( 2~ 3) ,OL ( 2’3)
FORTRAN STATEMENTS

00 SG a FX 4S 3 /A MA SS— ( Q 5G SW £4—K 5GeV SG)$ .O 1J’.5-
i 32.ZSSINIPITSG*.01745)
VD SG.FY4S.i/AMASS—(R 5G’U $6—P SG*W S6)e .Oi?45•

1 32.2*COS(PITSG*.01745 )SS IN(ROL SGS.O1 745)
WO SC,.FZ451/A PIAS S— ( P 56ev SG—Q s~ .u $6)S.Oi745.
I 32 .2SCOS ( PIT SGS .017451eC0S(ROLSG. .0i745 )

LOCATION LO $f, IMPUT S—S3 ( TX,4 .TM,TY ,4~~TY ,TZ,4~T l)
FORTRAN STATEMENTS

KENFRGY .5SAMA SSSIU SG eU S4.v SG*V SG.W SGSW SG )
1 •.SC I IXX SG *P SG*P SS.IYYSGSQ SG*Q SG.IZZSG*R S G R  £4
2 • I*ZSG S P 56C R SG)
PENIRGY. (PT T M—PA T~~)*YT 1KS144 . • IPC TM—PA TM)SVC IKS344.

I • AMA SSS32 .2SALTS4
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TENE RG Y’ NUR~~Y.PENIR~~
KOLPi1 ‘K3~~4T . I,
AACCEL’SQRT (PD S(,SPD SC,•QD S(,*~~D SG.RD SG*RD 56)
LACCELa (SQRT (JD S~~*J.j S.,.VD SC,SVD SG .WD Sc,.~~D SG))/32.2
VTOTA L=S QRT U SCIL) SG•V Sc,*V SC,•W SG*w 56)
Z~NT 3.

20 C MT &C NT . I .
1 .- .NT. .00 1
IF 1 .C T . 1 )  C ,AP ( 1 .2 )  • ALTSG*i2. •W2 TR
Ui TRaxYZB(3e1.1)
vi TR=XYZB (3e1.2)
w1 TR~~X YZB(j~~I.3)
ROLTR=ROLS~
PITTRaPITSo
VA WI f t ’YA  N SC,

LOCATION 110
F ORTRAN STATEMENTS

IF (CMI .11. 8.) GD TO 20
GAP (9)=ALTSG*12 .•W2 TR
GA PL NP GAP I-.. )
(,A PRW PBC ,AP (5)
GAPL WR ’.,AP( e )
CAPR W~ ’GA P( 7 )
GA PPF sC ,A P(8)
GA PFR - .,A P (.)
C.AP... G AL T S1..12. —31 .

END OF MODEL
PR 1P4T
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V~~~~~~~~~~~ IER VALUES
FILE RIAcE

~~~~~~~~~~~~~~~
AN FU4z 1,A N FU5’ l , AN FUo—L, A N P03.1
A PI FU1’),AN FUØs1,AP4 FU9.l
UW 0,VW .O,Ww .O,RR*O, PP Q, 0,UW2 ~ 0 ,VW 2~ O ,WW2 ~ 0,
UW VA ’O,VW VA’O,WW VA O,KENERGYaO ,PENERGV —0,T[NERGY.O
MAJ3 L~~228.4 ,C OL.6.4b,XPiOL*O,IS~~3L~~3,STAOL 0
I XX S G~ 62~.O, IYYSG ..4840. LiZ SG*10440,I*ZSG.O,IXYSG 0,IYZSG’O
*0 OLz-.032 ,XA 01’ —1.048,XU OL’ 0,ZDEOL’ 0
Z A  OLa-4.01 i ,ZAOOL’  0.20 OL’O,ZU OL O,ZDEDL’—i.146,
20 01’— . 370
MQ OL&.0038,MADOL$—3.5,MQ OL~~—6.,
MU 0L 0,MOEOI •—1.748
B DL-19.4 ,A1LDLa0,lSPOL’ .~~
Yb DL’-.573,YBDOL’O,YP 31’O, YR DL’O,Y0RDL~~.2J2
LDROL — .084 ,L b DL’- .264,LP DL— .310,LPSDL—.0138, L5DDL”~~,
1K OL O
N D~~~L•— .34 ,NF$DLa .3O525,P4b DL’.O$b,NBDDL O,NP DLI’O,
MR
Lb~~~L’k,YBP.3L’ 1,NBRDL I
I D i VA $3 , IDC,V A ’ b ,S  VA I 2 S ,V S  v A ’ 2 3 0 . ,A L S V A O
Cl  MA i ’  — 1 .,C1 MA2~~1,C2 NA2aO
PA IC2’t w.7,T1 IO2~~S2O,S~ii102=O
CO 11 02 0
GA*TG’1,~.AYTG~ U,C,AZTC,O,*O TG—O,Y0 TG—O ,ZO TG —i.583
Pw V A .O .QWLV&a0,RWIVA O
ci MA3—— 1, AN FUZ-1
I ABI U , PT AF U3,S
3,i3,?0,S0.S00
— b , — b , -4, --~~, -3
I ABC I , PT AF-U4,
0,100,150,10000
— .01 lb.— .017b, J, U

I A B.. I , F I A
0. 130,11)0,13030

T ABL E ,FTAFU8,w
0, 100,11)0, 133~~.i
— . 0)8, - . G~)8 , 3, o
TAB L.~ ,FTA FUT,’.
0,1)3,11)0, 10)33
— . 37 8 , -- . 37 8 , O , O
T A  B.. I ,FT AF Lid, 4
0.130,11)0.10000
— .0811 ,— .oBI 1, ~~, 0
TABL E ,FTA F Uc ,w
0,133. 11)3,13000
— .0.56 ,- .045b,O,O
TABL E ,TPOJO.~,2
0, 1
0,10003
TA&I ,A2TI b,2
O .1)0
0,0
TABL E ,F T A P U, 4
O ,~~02.7,?20, 350
,.3,4.3,4.3,4.3
TABLE ,A2TTA2,2
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O ,50
0,0
IAB LE,BZTTA2 ,..
0, 5, 5 .5, 50
0,0,0,0
TA BLE,C2T T A2 ,’.
0,5,5.5.50
0,0,0,0
I A B.. U , 021 T *2,2
0 • 53
2700.2700
TA bL E ,A Z T IA ,?
0 ,50
0 ,0
TAB l E ,BZTTA,2
O , 50
0,0
TABL E ,C2TIA,2
0, 50
0,0
TA bt .E , DZTTA ,2
0, 50
1,1
TABL E , XY Z B ,9
20 .5 , — 126 .2,3 .  7
20.5, 126.2 .3.7
—92. 1,—i26.2,3.7
—92. 1,126.2,3.7
131.6,0,23.2
— 128.2,0,1 5.9
T A b L U , G A P ,  3
1 .2,3
0 , 0, 0
TABLE , ASLIS, c
21 ,7,2., .35,.01, .3
2l,7,2....35,.O1,.3
21,7,24, .05,.31, .3
T A B L E ,  X Y Z T S ,  16

• 1 38.41,3.44,0,87.5
133.54,8.31,0,22 .f
118.45,9,3,3
94 ,9 .0,0
88.4,9,0,0
42.8,9,3,0
2b.Sb,8..~1.O,—22 .5
2 l.69,3.44,0,—67.5
T A B L E ,  DM IS, 8
45,.025
45 ,. 025
23.2 , .025
25.o , .025
25.6, .c25
25.6, .025
45 ,.025
45,.025
TABLE, IALTS , lb
1 , .0282. 12,4
2 ,.0282, 12,4
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3. .0282,12,’.
3,.3282,12,4
3, .0282, 12,’
3, .0282, 12,’.
2, .0282,12,4
1 ,.0282,12,.
TABLE, RELTS,
0,1.8,3.8,100
0,0, 144, ).‘.4
TA BLE,ENOT S,2
9,0
9,0
TABLE,SPHTS,3,3
1,2,3
0,5, 25
0,1.58,1.6
0,1.58,1.8
O,.8,2.
T A B L U , S T N T S , 2 , 3
1 ,2 ,3
0,27
0,1
3,1
0,1
IASLE,BWTTS,4
233.6,89,168.6,107.5
0,0,0,0
TA BL E ,PTA FU2,4
0,16.5,18.S, 1000
o ,0. 144, 144
TA&L,PR FR,ll,2
351,2’.1
.OI55,15.51,155.13,310.3,465.4,51S.7,620.5,775.63,892.,1088,1396
1.4, 1.16,1.159 ,1.158 , 1.157,1.154, 1.14, 1.09,1,1,1
1.4, 1.09 ,1.O8, 1. 07,1. 027, 1, 1, 1,1, 1, 1
TABLL,ET FR,11,2
351, 241
.0155,15.51, 155. 13 ,31u.3,465..,519. 7.620. 5,775.63,892., 1086,1396
.01,.15,.35,.b,.76,.b,.8,.6,.Ol,.O1,.Oi
.01,.05,.6,.7,.4,.O1,.O1,.O1,.01,.Oi,.01
PARAMETER VALUES
EN FR•7.5,UA FR I,TAMFR.520
TSWITC P’l.,FINMA T.0.,PIP4MA S.0,FINMA L*O,FINMA R.O
PARAMETER VALUES
R EAA NU..Z, FRQNTMU~~.2,RVCRP.I.S,RV SATP .3.8,RVA REA’O. ,KcJJNTBI
AN P0.1
A NASS’228.4
ANETS —B,PA TS.14.7
PINTS’ 2,C.A VTSaO, SPBIS’O
CD6TS’.9
WC UT Ss O, TCIJTS’ 520
COlT S .b,CD2TS .2,W ATS .9
TAUTS..1,VU 15.6
DNPTS’ .OZ,IPCTS’l
INITIAL CONDITIONS
P1 FR.14.Z
PT TS— lb.l,YT TS.82.7
PC TS~ 15.3,VC 15.24.9
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U SG=213 .V SG~ O.w SG .89
P SG’O.Q SGa— .18,R SGa0
ROLSGsO,P1 156’ .2b,YAWS G’O
* SC’O.Y SG=O,ALTSG..4.35
ERR3 ,~ CONT ROLS
P1 FR .01
PT IS’.OOO i
VI IS’.OOO l
PC TS’ .OO) l
YC 1S’.0031
U SG= .01,v SG’.Oi,W SG’.Oi
P SC,~ .0i,(~ SG’.O i,R SG’.Ol
R OLS G ’ .Oi,PITSG*.O 1 ,YAWSG~~.OL
* SG’.Oi,V Sc, .o1,ALTSc,a.01
PRINT CONI ROL’3
L1 PtAR ANALYSIS
PRINTER PLOTS,
DI 9~ I AY I
PT 156, VS, T IME
X SG,VS,TIME
AITSG,VS,TIME
U 54,VS ,T 1ME
F LEO I. ,VS,T IME
DI $P LAY?
N 5G,V S ,IINE
Q SG,VS,TIME
VTOTAL,VS, TIME
A ACC EL ,VS, TIME
LACCEL,VS ,TIME
DI SP LAY 3
PT TS,VS ,T IME
VT TS,VS,TI ME
PC TS,VS ,TI ME
VC IS,VS,TIME
PRAT I O,vS, T I M E
Dl SPLAY 4
K 17, VS,IIML
GAPLWF ,VS, TIME
GA PLWR ,vS,TIML
GAPFF,VS ,T IMI
GI~PFR ,V S ,TIME
Dl 9 LAYS
6*~~ G,VS,T IME
TYTI S,VS,TIME

TI 5, VS .1 XMl
F iTT 5, VS ,T X Ml
OISPLAYb
£LTSG,VS,* £6
PD MA L,VS,TIME
TIFC •.2,T MAX ’ lO , PRATE .l ,IPdT MQOE•o
PRIN T CONTRDL.3
T IT LE~ R— ARPV W/IAC S (ELASTIC), TAKE OFF WI 3 DOF LONGITUDINAL
PLOT ID ‘ J.G.BRISTER,MS 41—47,655-5260
SIPIJLATE
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1111.1= FILE RTALPA
PARAMETER VALUES
UW’0,VW .0,wW=0,RR~ O,PP.0,YY.0,iJW2—0,Vw2.O ,WW2a0,
UN V A = 0,Vw VA S O,W W VA~~O,kfNERGY~~0,PENEkGy~~O,TINERGY.O
MA1D L =245. S.C 0L~ b.4b, *PIOL..O,ISWOL.3,SIAOL—0
I*XS&’6240,IYYSG 4840, IZZSG~~lO44O,IX2SG.~.O,IXYScp.0,1YLSG.0

*0 OL~ —.O32 ,*A L~ —L.048,XU 01’ 0,ZDIOL’ 0
ZA OL’—4.0ll,ZADOL. 0,20 0L’O,ZU U.0,ZDEOL —1.146,
20 DL’— .370
MO OL ’ .0038,MALOL .—.464,MAOO L.—3 .S,MQ 01.—b.,
MU OL’O,MOEOL’— i.748
B OL’J 9.4,AILDL$0,ZSP31’.25
YB DL .— .573,Y BDQL’O ,YP DL’O,YR DL.0,YDKDL~~.212
LDRDL’— .064,L B DL=— .264 ,LP DL•— .3l0,LFSDL’ .0L~8,LBDDL~~~,
LR 01.0
P4DRDLa— .344,NFSDL’.00525,N8 DL= .086,Nb0OL—0,NP DL’.O,
NR DLz— .140
LBRDL’i,YBRDL’i,NBROL’l
ID1vA=3,1DC,vA~6,5 VA’I.ZS,VS VA’23O.,ALSVA~0
Cl MA I —1.,C1 MA2z1,C2 MA2’ O
PA  102=1-..7,T1 I02 —520,SHIIOZ’O
COAX 02 ‘0
GAXTGz1,C.AYTG=O,6AZTG’O,XO TS.O YO 16.0,20 IG——i .583
Pbd VA •O,l1WAVA O,RW1VA’O
Cl MA3 —i,AN FU2’l
TABLE , TPO1U2,2
0,1
0, 10000
TABL E ,A2TTB, 2
0,50
0,0
T A BLE ,F TAFU,4
0,202.7.220 ,353
4.17,~..17,’..11,...i7
TA BLE ,A2 flA2,2
0,50
0,0
T A B L U , 8 2 T T A 2 , 4
0,5,5.5,53
0.0.0,0
TABLE,C2TI&Z,4
0,5,5.5,50
0,0,0,0
TAB L E ,t I Z T T A Z , 2
O .50
2700,2700
TABLE ,A21T&,2
o ,so
0,0
TABLE ,BZTTA,2
0,53
0,0
TABL E ,C21T A ,2
0,50
0,0
T *81 1 , 02 TI A,2
0.50
1,1
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TABLE ,XYZB,9
20.5,—126.2,3.7
20 .5 , 128.2, 3.7
—92.1,—126.2.3.7
—92. 1,126.2,3.7
131.6,0.23.2
— la .2 ,0 , 15.9
TABL E ,GA P, 3
1,2,3
0,0,0
TABLE, ABLIK, 2
14,0,44,1
TABLE, XYZTK, 26
140.5,5.1,0,11.25
1 36.6, ~~~~~~~~ 33.75
129.4,21.62,0,56.25
120.1,25.5,0,78.75
107.5 ,26,O,O
92.5 ,2a,O.0
77.5,26,0,0
6 2.5,26,0.0
4 7.5,26,0,0
34.9, ~~ .5,0,— 11.Z5
2S.6, 21.62 ,0,—33.75
16.4, 14.44,O,~~~~.25
14.5 ,5.1.,0,—78.75
TABLE, OSMIK, 20
12.96, 1, .2
1 2 .98 , 1. • 2
12.96,1,.?
12.96,1. .2
1 5, 1 , .2
15.1 ,.2
15,1,. 2
A 5,1,.2
15 ,1 ,.2
12.96,1,.?
12.96,1,.2
12.96,1, .2
12.96,1, .2
TABLE, IALIM, 26
1. .0186,12,20
1,.3186,12,20
1, .0186,12,20
1, .0186,12,20
1 ,.0186,19,13
1 ,.OAbo, 19,13
1 ,.O1B6,19,13
1, .3 186, 19 , 13
1. .0186. L~ .13
1 ..0186, 19,13
1,.0186,19,i3
1 ,.O1Bb,1~~,13
1,.O1Bb,19,13
TABLE , RELIM , 4
0,2,4,100
0,0,0,0
TABLI,FTAPU2,4
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0,16.7,18.7,1000
0,0,0,0
TABI.E,PR FR,1L,2
.i51. 241
.Ok55,tS.S1,1SS.L1,u10 .3,465.4,519.7,*Z0.5,775.63,392.,1Q8b,)396
1.4,1.lo.i.159,1.iSe,1.I57,1.154,l.14,i.oc,i,1,i
1 .‘., 1.09,1.08, 1.07,1.027 , 1,1, 1, 1, 1,1
TABLI,ET PR ,11,2
$51, 241
.0L55.15.5i,L55.i3,31O.3,4b5.4,5l9.7,b~O.5,77S.b3,89Z.,IO8b,i39b

.01, .05, .a,.7,.4,.O1, .01, .01, .01, .01, .01
PARAMETER VALUES
EM FR~~1.0,UA Pk’I,lAMFR—SZO
TSW’I TCH&).,FINMA T.O.,FINMA S’O,FINMA U’O,fINMA R.0
XTROL=— .0176
PARAMETE R VALUES
REARPSJ .2.FRONTMU& .2,RVCRP=2. ,RVSATP .4.,RVARL A .0.,McRINI .1
A N PU~~1
AMA$5’245. 5
ANRTK’O,LiL TK’O,H TM’O
PA TKa1~~.7,WCUTKzO,TCUTK 5ZO
NE TPZ’—13
CD&Tk=.9,NSTTK=1 ,NPTIK’lO
WLTIK=bo,d srTK .237.S
CD1TM’.b,CDZTM’. 2, CDATK’. 9
BSCTK’17U. ,WLCTK’l 02. ,TAUIK = .005,VU TM~ o.ANC J T M~~0,DNPTK = .02, EPCTK’l
INITIAL CONDITIONS
PA F R 1 4.7
PT TM= 16.14,VT TI(r 34

PC TM’15.’.2,VC TK’lb
U SC.’lOO,V S&’O,W S(~~0
P SG= O ,~ SG’O,R S Gz O
ROLS c.~ O,PII5GzO,YAWSG 0
* S~,z0,Y SG’0,AL TSG—4 .17
PRINT CONTRO1~ 4
PRINI\E R PLOTS
L 1P~~A~ ANALYSIS
NO STATE S
INT C4i TROL, PT TX 1,VT TKa1,PC IM~~X ,VC TPc*i,W SG 1,Q SG’i,

PIT’jSGsl,ALTSG.1.Pi FR’)
STEADY~ STATE
*IC—x
XMl CONTROL,PT Tl(=O
SS PARAMETER.PT TK,IC
SS START=15
SS STO P’ 18
55 POIP4TS.7
DISP LAY)
N? FR,VS ,PT 1K
T2 FR,V5,PT Is.
WTATK,VS,PT TM
WT RO,v5,PT Tx
WT (j%,VS,PI TV.
STE ADY STA TE
INT CONTROL, U SG.1,PT Tk’i
PRiNTER PLOT S
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DISPLAY 1
P1 TSG,VS ,T IME
* S&,VS ,TIME
ALTSC.,VS, TI ME
U SG,VS,TIME

~ 2 ~ R ,VS,T TUE
DISP LA Y2
w SG,VS,TIME

~ SG,VS,TIME
VT CT AL , VS ,TX ME
A A CC EL ,VS , TIME
LACCEL ,VS, TIME
DI~~~L A Y 3
PT IK,v$,TXME
V T  TPc, V S, T IME
PC Ts.,vS,T1ME
VC TK,VS,T I M E
PRAT I0,VS.TIME
DI SPLAY4
K 17, VS,T T UE
G A P L W F  ,VS,TIME
GAPLWR ,V5, TIME
GAPP I- ,VS, TIME
GAPPR,VS,TIME
3! ~~ LA Y 5
GAPCG,VS,T IME
TYTTs.,vS,T XMl
F Xfl Ic , VS . T IME
FZTTK,VS,TIME
I? F- k ,VS,TIME
31 SPL AYb
ALTSG,V5,* S..,
P3 MA t ,V S , T I M E
T I PC~~.32,TMA *~~5,PRATE ~1, fliT M33E~~5
PRIN T C0NTROL~~3
TIT1.E~~R—A R PV N/ACTS, TAKEOFF W/ 3 UOF LONGITUDINAL
PLOT 10 = S..J .BAU MGART NER, M..S 4 1—4 1,65 5—5260
SI NJ LATE
XI C— *
LIP~~AR ANALYSIS
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TITlE- PILE RTATD2
PA RAM ETER VALUES
UW’O,VW’O,WWaO,RRaO,PP.O, YY’O,UW2’0,Vw2.O .WW2.O,
UN VA’O,Vw VA ’O,Wld VA &0,KEN€RGY.U,PENERGY.O,TENERGY=Q
MA 13L’228.4,C OLR6.,b ,XP1OL’O, I SWOL’3,STAOL—O
IxxSG’6240,IYYSG-4840, IZZSGzIO44O,1XZSG.o,IXYSG.O,IYZSG.O
*0 OL.— .032 ,XA CL. —J.048.XU 01’ 0,XDEOL ’ 0
2* OL’-4.011,ZADOL. 0,ZQ DL.0,ZU OL’O,ZDUOL’—1.146,
20 OL’— .370
MO 0L .0038,MALOL’— .4b4 ,MADOL’—3.5,M Q DL’—b.,
MU DL-0,MOEOL. 1.748
B D L I 9.4,AILDL .0,ZSPOL’.ZS
YB DL-— .573,YBDDLaO, VP DL~ 0,YR DL=O,YDRDL’.212
LOR DL’— .084, LB DL’— .264, LP DL~ — .310,LPSDL’.0138, LBDDLaO ,
CR DL’O
NDRDL’— .34 4 ,NPSDL’ .00525,NB DL’ .O86,N8DDL~ O,NP DL.0 ,
P4K D LX — . 140
LBRDL’l, YBRDL’1,NBRDL~~1
ID1VA’3,IDC,VA’6,S VA’IZS,VS VA=230 .,ALSVA’O
Ci MA1’ —1.,C1 MA2.1,CZ P4*2=0
PA 102’1-’,.7,T1 IQ2’52O,5,11I32~O
CD 1102=0
GAxT6’1,6AYTc,s0,GAZTC,~ 0,X0 Tc,’O,YO TG~0,Z0 TG.-1.583
Pw VA’O,QW A VA’O,RW lVAzO
Cl MA 3 — 1,AN FU2’l
1 ABLE,TPO1Q2,2
0,1
0, 10000
TABL E ,A2T18,2
0,50
0,0
TABL E ,FI *P U,’.
0 , 2 3 2 . 7,2 2 0 ,3 5 0

TA BI. E , A2TTA Z, 2
0,50
0,0
TABLE ,B2TTA2 , ~,
0,5,5.5,50
0,0, 0,0
TABLE ,C.2TTA2 ,’.
0,5.5.5,50
0,0, 0,0
I ABC U , 02 TI AZ, 2
0, 50
2700,2700
T A B L E , A 2 T T A , 2
0 .50
0,0
TABLE ,B2TTA,2
o , so
O .0
IAh .E,C.2TTA ,2
0, 50
0,0
IABLE,D2TT A,2
0,53
1,1
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TABLE, XYZB .9
20.5,—126.2,3.7
2O.5,12o.2,3.7
— 92.1 ,—126.2,3.7
— c~~ ~ , 12o.2,3.7
131.6,0.23.2
— 128 . ~ .0,15 • 9
TAB L E ,GAP, 3
1,2,3
0,0,0
TABLE, ABLTK, 2
22,7,69.1,1
TABLE, XYZIK, 16
126., 489, 3.06,0,67.5
122. 159, 7. 39, 0, 22.S
109.249 ,8,0,0
87.8 33,8 .0,0
64 .7,8,0,0
‘1.567.8,0,0
26.94,7.39.0, —22.5
22 .~ 1,3.06,0. — 67.5
T ABLE, OSMTR, 12
19 .2 , 1 , • 2
19 .2, 1, .2
19 .7 , 1. • 2
23 .133,1  ,.2
23.133,1,. 2
23.1 33,1 ,.2
i’~ .2,1 ,.2
1 9 .2 , 1 , • 2
IABLL, 1AL 1~~, lb
1, .C286,.,1 .55,10
1 , .O~~b6, 31 .‘~S, 10
1 ,.3266,.,~~.55, 13
1,.0266,3’..55,10
1, .0268,3. .55,10
1, .0266, 34.55,10
1 ,.OZob, 34.55,10
1, .0268, i. .55, 10
TABLE, RE LTK , 4

0,2,’., 130
3,0,0,0
IA8L E,FT~~ U2,’,
0, 16.7,18.7,1000
0.0,0,3
TABL E ,PR FR ,11,2
351,21,1
.O155,15.51,155.13,310.3, 465.4 ,519.7,62O.5,775.83,892.,108b,1396
1 .4, 1. 16,1.159,1.158, 1.157, 1.154, 1.14,1.09, 1,1,1
1.4, 1. 09,1.08, 1. 07 ,1.027, 1, 1, 1, 1, 1,1
TABLI ,ET Pk,ll,2
351,241
.3155, 15.5 1,155.i3,liO.3,465.4,5i9.7,620.5,775.63,892., 1086,1396
• O 1 ,  • 15, . 35, .6,. 76, .8 , .8, .6, • 01, .01, .01
.31,.O5,.b,.7,.4,.O1..01,.O1,.O1,.01,.01
PARAMETER VALUES
EN FR 7.’,LJA PR’1,TAMFR’520
ISWI TCPI.L.,FINM A T 3.,PINMA S.O,FINMA E’O,FIII4A R O
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XTKJL=— .01 76,MALJL ‘— . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
P s T R3L- - .0,So
PA RAME- T~ R VAL UES
RE&~Mu~~.~~,FP.0l TMU..2,R V 2 R P ~2.,RVSATP=4.,RVAREA=0.,KOUNT=1
A N ~tJ~~1
AMA5 S.2.~8.’.
ANRT P(’O,JL T K~~0,.i TK &O
PA T~.-14.7,WCUTK~~c,TCUTM=5Z3
Nt TIç=— 8
DGTKL .9,NSTTs..1,PiPTTK=j3

.dLT 7c,BSTTP~’233.L5
Cj11’= .b,C0.2TK’.2,CDATK’.9
8SCTV. 1Db.b,W...~.IM- 1O7.5,TAUTK= .O05,Vu Is.=b.
AM0TP~ L3~~ DMPT~ .0.~, EPCTM’I
IN i T iA L  CON )ITIONS
P 1  ~~~‘-1’..7
PT TI~L16.5,VT Ts. . jL0
PC TP ~- 1 5 .6 ,VC T s.—c 0
U SG’ 100 ,- v SC.~~0,N S(,’O
P SG’O.’. S..=O,R 56—0
R0LS (~,~ u,P I TS~,&O,YAWSG ..0
* S6r~3,Y ~C, ),ALTSG . 4..~
PR INT CONT ROL”
L .IP~~A R A NA L Y S i S
NO STATES
INT CONTROL, PT TX’1,VT TK’l,PC TK—i ,VC TM—L,w )G.—1,Q Sf.’).

P I ISG ’ L ,ALT SG~~1 ,P1 FR—I
STEADY SlATE
* IC—X
IN i CONTROL, U 56=1
P R I N T E R  PLOTS
DIS PLA YA
P1 T~~(,,VS ,T I M E
* S C , ,V S , T I M E
A l TS&.,YS ,TJME
U SC,,VS,TIME
N ? F R ,VS,TlM~
DI SPLA Y2
w SG,vS,TIME
Q S6,VS,TIME
VTOTAL ,VS , TI ME
A ACL EL ,VS, TIME
L ACCEL ,VS, TIME
D I  ~~L A Y 3
PT TM ,VS,TIME
VT TM ,VS,TIME
PC Tk,VS ,IIME
YC Tk ,VS.TI~ E
PRAT IO,VS,TIME
DISPLAY’,
K 17. VS,I 11E
GAP LW P ,VS, TIME
f.APt.WR,vS,TIME
G*PFF ,VS ,T TUE
GAPPR,VS,TIME
DISPLAYS
6APCG,VS ,T XMl
TYTTM,VS,TIME
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F X T T K ,VS,TI M E
F Z T’T K ,V S,T IME
T2 Fk,VS,T TU E
DI SPLA Ye
ALTS6,VS,* SC,
PC MA E,VS,TIME
TI P&.=.32,TMAXx5,PRATE .l,1NT MODE’S
PRINT CONTRCL’3
T!TL t ’k—ARPV N/A TS, TAKEOFF NI 3 DOF LONGITUDINAl
PLOT 10 S.J.BAUM GARINER,MS ‘.1—47,655—5160
S I~UL ATE

* 1C — X
L I P tA R  A NA L Y S I S
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TITlE’ FILE RT ATD1
PARAME TER VALUES
UW’•O ,VW 0, WW’O ,RR.0, PP.0, YY.0 ,UW2’0,V W2—0 ,ww2.0,
UN V A = 0 , VW  VA=0,Ww VA O,M.ENERGY O,PENERGY’O,TENERGY’O
MA)31’228.4,C DL’6.46,*P1.OL.0,ISWOLB3,SIAQL.0
IX*SG-6240,IYYS .4840,IZZSC, 10440,IXZSG-0,IXYSG.0,IYZSf.—0
*U Ol.— .032 ,*A DL’ -1.046,XU CL’ 0,XDEOL’ 0
ZA OL.-’..011,Z&DOL’ O,ZQ OL 0,ZU OL—O,ZDEOC’—1 .146,
20 DL’— . 370
MC OL’.0038,MALO L —.464,MADOL.—3.5,MQ 04.—b.,
MU ~)L’0,M3EOL —1.748
B DL.19.4,AILDL O,Z5POL..25
YB DL.-.573,YBDOL O,YP DL’0,YR DL~~~,YDRDL..212
lD~~~L -— .084, LB DL—— .264, LP OL.—.3 10,LFSDL’.0138,LBD DLSO,
LR 01-0
NDRDL’— .34 4 ,NF SDL’ .oOS2Silm DL’.O$o,NBDOL’O,NP DL’O ,
MR DL’— .140
I BKDL I, YBROL.1,NISRDL I
ID1VAa3,IDGVAao,S VA’IZS ,VS VA-230.,ALSVA .0
Cl M A I’ —1..C- 1 M&2’1,C2 MA2’O
P~ I02’1..7,T1 132—520,SPIII3Z—0
C 01! 02=0
C,AXTf.zl,C,AYIG O,GAZIC,aQ,XO TG’O,YO TG—O,Z0 Tc.’—i.56 3
PW VA-O ,0wLVA~ 0,RW LVA’O
Cl MA3 .—1,AN FU2 1
TABL E ,TPOIO2,2
0,1
0, 10000
TABL E ,A 2TTb,2
O ,
0,0
T ABL E ,~-T AFU,’.
U • 202.7,220,350
~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~

TA B~. I , A 2 II A2 ,
0,53
0,0
TABLE ,B TT AZ,4
O .5,5.5,50
0,0,0,0
IA B L E , c Z T T A 2 , 4
0,5,5.5,53
o ,o,o,o
TABL E ,DZTT A2,2
0,50
2700,2700
TABL E ,A ZTTA ,2
0,53
—1 ,— I
TA BL E , b2TTA ,2
0, 50
0.0
T ABL E ,CZTTA,2
0, 5..~,
0,0
TABL.E,D2TIA,2
0,50
1,1
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TABL E ,XYZB,9
20 .5,—126.2,3.7
20.5,126.2,3.7
—92.1,—I 26.2, 3.7
—92.1,126.2,3.7
131.6,0,23.2
— 128 .2,0,15.9
TABL E ,GA P,3
1,2.3
0 ,0,0
TAbLE, ABL TM , 2
22,7,69.),)
TABLE, *YZTK , 16
1 26.489,3 • 0* • 0,67 • 5
122. 159,7.39,0,22.5
109. 249 ,8,0,0
87.833,8,0,0
64.1 .8,0,3
41.561,5,0,0
26.Q4,7.39,O, —22.5
22.61 ,3.0b,0, — 6 7.S
T A BLE, OSMT K. 12
19.2,1..2
19.2,1,.?
1 9.7 , 1 ,. 2
23.133,1 ,.2
23 .133, 1,. 2
23.133,1,.?
19.2 , 1 , • 2
1 9 .2 , 1 , .2
TA BLE, IALTs. , 16
A ,.3?b6,3 1 .55, 13
1 ,.32b6,31 .55,10
1,.32*o,34 .55, 1..
1, .0266,34.55,10

1, .32b6,3~u.S5, 13
1, .3266,34.55, 10
1 ,.0266,3’..55, 10
TABLE, RELTs., 4
0,2,~~, 130
0,0. 0,0
TABLE,PT AF UZ,,
0, 16~ 7, 8.7.1000
0,0.0,0
TABtl ,PR FR,11,2
351,1’. 1
.O1SS,15.51,155.l3,310.3,465.4,519.7,o2O.S,775.63,592.,1Q36,I396
A .‘., I. lo,1.159,1.1SB, 1.151, 1. 154, 1.14, 1.09, 1, 1,1
1.4,).39,1.O~~,i.07,1.U27,&,1,1,1,),)
TABLI,iT PR,I1,2

•C155,15.51,155.13,3l0.3, 465.’.,519.7,bZ0.5,775.~~3,89Z.,1O56,139b
.01, • 15, .35, .6, • 76, .8, .8, .6, • 01, .01, .01
.01,.03,.b,.7,.4,.O1,.0A,.31,.0L,.0l,.31
PARAUETCR VALUES
EN FR 7.5,UA PR .1,TAMFM SZQ
TSWI TCP4-L .,FIMMA T.0.,PINMA S—0,P INM A E-O,FINMA R’O
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A T R J L ’.- .0l 76,MAL QL —— .178,MTROL’— .008,Y1RDL—— .i78,LTRDL*— .Obii,
P4~ RD I - . u. So
PARA MIIE~ VALU E S
REAk ~NJ~..2, FRONTMU .2,KVCRP.Z. , RV 5ATP.4. ,RVARE A .O.,K OUNT:1
AN ~ U ’A
A M AS S 22 0.4
ANRIK =0
Ts.’u,H Ts.=~

PA T I~’I’~.7 ,wLUT I~’3,TCUTs.’520
NE Tic ’—5
COCT ~ .9,NSTTK’4, ,P4PTTMZIO
WLTT$.’76,bSTTK 233. 15
Ct)lT~ .o,CDZTI —.2,CDATK’.9
t~ SLT X’1b8.b,NLCTI(’ 1O7.5,TAUTK..00S,VU 7s.—o.
AMOT ’~ ‘0, ~~ PTs.= .u. , EPCTK’ 1
INIT I AL CONDITIONS
P1 FR’1’,.7
PT Ts.’lb.S,VT Ts.’113
PC Ts.’lS.a,VC Ts.’oO
U SG’lOO,V Sc.-O,w SG—0
P SC, 0.w SIa’O,R $G’O
ROLS (. 0. Pt ISC,’O,YANSC,O
* SC,’O,y 54. O,ALT$G’4.J
PR INT CONTROL”,
L1A?L AR ANAL YSIS
NO STATE S
X Ml CONTROL , PT Ts.—1.VT 1s.’l,PC lk’l.VC TV.’l,w ~~~~~~ Sf..),

P IT SG’A ,ALT S~,’1 ,P1 FR’)
STEADY STATE
) .  1 C— A
PARA M &.~~LR VA ...JLS,EN ~-Rx S .5
STEADY ~ 1AT~~,*I — )~
PA RA M E TE R VALUES,EN FM’5.75
STEADY STA TU, r~IC— x
PARA ME TE R VALUES ,EN FR’b.O
STEA DY STATE,XIC— *
PARA ME TE R VALU ES, EN FR=a .25
STEADY 5TAT E ,A1~~—X
PARAME TER VAL ..JES,EN FR—o.5
STEADY STATE, X IC—A
PAR A M E T E R  V ALU ES ,EN FR—6 .75
STEADY STATE ,X IC— X
PARAMETE R VALUE S,,tP4 FR’l.Q
STEADY %l A lE ,~~IC—Z
PARAMETER VALUES,EN FR’7.25
S T E A D Y  S T A T E , X X C — X
PARA ME T ER VAL ULS ,EN FR’7.S
STEADY STATE.X IC-X
PARA ME TER VALUES, EN FR.7.75
STEADY STAT E ,XIC— X
PARA METE R VALU E S ,EN FR’B.O
STEADY STATE,*IC—*
INT CONTROL, U SG’l,X 5 G 1
P R I N T E R  PL OTS
D I S P L A V A
P1 ISG,VS,T IME
* S~~,VS ,TIM&
*L!S~~,V5,TIME
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U SG,VS,TI’4E
N 2  ~ R ,VS,I1ME
DI SPLAY2
N SG ,VS ,T I M E

~ Sf . ,V5,T IME
V TC~TAL ,VS, TIME
A A CCEL,V S , TIME
LACC EL ,VS, TIME
DI SPLAY 3
PT Ik,VS,TIM (
VT IK,VS,TIME
PC T K.,VS,T IMU
VC TK,VS,TIME
PRAT IO,VS, TIME
DISPLAY4
R 17, VS,T XMl
GAP L WF ,VS,TIME

• f.API W R ,V S ,T IM (
GAPf F ,VS,TIME
C.APF R ,VS ,IIME
DISPLA YS
GAPCG,YS .1 XMl
TYTIK,VS.TIME
fXTTk,VS,TIME
F ZTTK ,VS,TIME
T2 FR,V S,TIME
DI SPLAYo
AL TSG,VS ,X 56

~O MA E,V S ,T IME
T IP~~’.Q2,TM A*’i , PRAT E’l ,INT MODE ’S
PRIN T CONT R.OL’3
T ITL E-R— A R PV N/ACTS,  TAK E~~~F NI 3 OaF LONC.I1UD INA I.
PLOT 10 ‘ S.J.BAUMGART’41R,MS .1—47,*55—52oO
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MODE L DE SCRIPTiON ROCKWELL ELASTiC CUSHiON TAKEOFF , FILE RTMCE1
ADO PARAME TERS AMA 55, KVCRP,RVSATP ,RVAREA,FRUN IPSJ ,R.EA&MU,RQUNT,

KENERGY ,PENERGY ,TENERGY,PRATIO,VTOTAL,RELIIFA ,AA CCLL ,LAC.CEL,
GAPLWF ,GAPRWF ,GAPLWR,f.APRWR,GAPFF,GAPFR ,f.APCG,CNT,T~~WITCH

ADD TABLkS’XYLB,21,GAP ,9
ADD PARA ~~~TERS’UW,VW,WW,RR,PP ,YY ,UW2,VW2,WW2
FORTRAN STATEMENTS
C
C COMPONEN I TA1 15 USED TO DEFiNE WIND CONDITiONS DURING
C TAKEOFF
C
LOCATIO N • 65 TA ?
F 3RTRAN STATEMENTS

UW’A2 TA?
VW ’82 TA2
WW C �  TA?
RR ’R OLSC
PP’P ITS~,
YY ‘fAN SO
UN? $JWSLOSIPP)SCOS1YY)).V~ SICDS PP)*$IN(YY))-,~W.SiN (PP)
vW2 ‘Uw$(S1N (~~~)*S1N(PP )*cOS( YY)—CDS(Kk)SSIN (YY))

A • V.~• ( S I N ( R R eS1N( PPIe$ IN(Yy ) .CQ5 UtR)*COS(YYfl
2 • WW’(SIN (RR)•LOS(PPI)
NW? Jw ’ (CUS (RR)eSIN (PP)SCOSIrY),SIN(kR).5IN (YY))

1 • VNS (COS (RR)SSINIPP)SSIN (YY)—SINCRR)SCOS (YY))
2 • W w ’~~US( R R) ’2 3 S I P P)

UW VA IJN2
VW VA ’V~i2
NW V A ’ N u~~

LUCAT ION’ .b V A  IMPUIS SG
LOCATIDML1 d MA t INPU1S SC,IP!lzl-IN),VA (AL s~ 2)
FORT RAN STATEMENTS

VT VASSIN (FU MAIS3.14i59/18D.)
RP~i •

CA IVA ‘ C O S C A L  VA S RPD)
SAL VA - SIM (A ~ VASRPQ )

L0CATI DN~~.’. MA2
F ORTR AN STATEMENTS
C
C COMP 3McNT Fu  OE~~1Nt~ THE DESIRED TAKEOFF

PA TM AND OMPQNENT MA) CALCULATES THE ALTITUDE
C EKRJ~ O~ T’4L AIRP LANE DURING TAi~EOFF.
C
LOCAT ION 59 PU INPUIS’Sf. (u’FJN)
LOC.ATIOP4 *7 MA) INPUT~~’SGI AIT—C2),FUlFOaF1N)
FORTRAN STAT~~Mt ’~TS

• C L0~..ATI3N 
a 72 OC

C 0.1. iNPUTS z P ~~~~ s.,,R Sf.,RDLSf.,PITSG ,YAWSG,u SC.,V SG,W 56,
C x St,,Y 5~,,FO MA.~,PT TS
C D.C. 3JT P UT S • 1-INMA S,FIIMA I,FINMA R,WTKTS,&STTS
. F ORT RAN STA11MLM T~

C IF E D ”  OC .~.T . 258.1 ) uS 02 ‘258.15
C IF (J  DC .LT. 228.15) 05 OC ‘ 128.15
C IF (04 CL •iT . 300.) 04 DC ‘ 300.
C IF ~ j ’ . DC .61. 900.) 04 DC. ‘ 900.
C. C P~~, • *68.6 • 74.55 — 05 DC
C
C LOM POIIENTS MA I, MA 5, MA T, AND MA K LOMBINE O.C. OUTPUT
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C COMMANDS TO THE CONTROL SURFACES WITH GROUND P1LO1
C COMMANDS. TABLE D2TTA IS USED AS A SWITCIl TO SMUT OFF
C THE OPTiMA L CON TROLLER.
C
LOCATION ‘ 402 TA
L OCATION 122 MA I INPUTS’TAIA2 .C2,D2BC L )
L OCATION a 124 MA S IP4PUTS~~1A (B2~~~2,DZ.C1)
LOCATiON • 126 MA K 1NPUTS’TAICZ.CZ,DZ..Cl)
L OCATION • 128 MA T INPUTS .TAZID2’C2),TAU)2.C1)
LOCATION • 53 TB

LOC.ATION 73,FU3, INPUT S-Sf. IAL T’PIN)
LOCATION~ 74,FU4, IP4PUT$.Sf.(AiIRF1N)
LOCAT ION’75, FU5, lNP~JTSaSGtA LI’F1N)
LOC.ATION’76,FU6, ZNPUTS’SG(ALI FIN)
LOCATION 17,FU7, INPUTS S4IALT—FIN )
LOCAT 1ON~~78,FU$, IPIPUTS.SG (ALT.FIN)
LOC.ATION’79,FU9, INPUTS.SG (ALT’FIN)
FORTRAN STATEMENTS

IF (FO MA I .GI. 20.) P0 MA E • 20.
IF (FO MA I .LT. —20. ) PD NA I — —20.
IF (PC MA I .LT. 600. ) FO MA T • 600.
IF (PC MA T .,T. 2100.) P0 NA T — 2700.
IF (TSWITCH .LT. .1 ) FO NA T • 0.
TH T G - F O MA T
SPOOL—A Z TB
XTROL’FO FU4
MALOLRf O PUS
M TR OL ’FO PUb
YTRDL’FO FU7
ITRD1 FO  f- j8
14TRDL,FU ~ J9

LOCATION • 51 T G
LOCATION ’? DL INPUTS.vA,TO
FORTRAN STATEMENTS

IF (~~J MA S •GT. 45.) P3 MA S 45.
IF (PC MA S .LT. —45.) P0 MA S • —45.
IF (PD M A R .GT. 15.) P3 MA R a ~5.
IF (PD MA R .LT. —15 .) PD MA K • —IS.
FSPDL ‘FO M A S
RUDD L - PD MA K

LOCAT ION~~34 DL INPUTS .VA ,OL,Tf.
FORTRAN ST ATEMENTS

IF ( KLJLJNT .EQ. 1) WRITE(b,IO) (R~ LTS (1),1—4,L1),(0M T$(1),I—4,19),
1 (FT APUZ(1 ),1.4.1l)

10 FORMAI (81 13.5)
RELTS (5)’RVCRP
RELTS( ~ ) RRVSATP
RELT 5(10)-KILTS (11) RVARIA
ON TS (5 ).OM TS(7).DM TS (9)aFRONIMU
ON T $(i1)’ON TS(13) 0M TS(15) OM TS(17) RE ARMU
ON TS ( 19) . RE ARMU
FTA FU2 (5)—14 .7 . RVCR P
FTAFU2 (6) 14.7.RVSATP
FTAFU2 ( lO).PTAFU2 (t1)’-RVARIA
P2 132 a P~ PR

LQCATION’il.’. ID?
LOC.ATION’172 FR INPUTS’TS (PIaP ,2),102(2’1)
FORTRAN STATEMENTS
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IFIALTSO .Lt .100)WTKTS’W2 FR*2.
IF (ALT S...,T. 1O3)NTr~TS.o

L OCATI ON ~1 ‘.2 TS INPUT S~ S , f R (  T,2=TTRJ
L OCATION a ~-j~ INPUTS~~IS(PT FIN )
F ORTRAN STATEMENTS

.‘E LIE FA -
~ 

PQ ~U2
PRAT 1D~~(P~. T5—P A IS)/(P1 IS—P A TS)

• ~xiS 3 ~
FV15 3 •
P2 153 • 0
T X 1 53  ‘ 0
T V 153
TZIS 3 • 0

LOCAT ION’lb 53
IMPUTS’TS ( ‘-iT - ~-x ,.~ ,Pvl~ FY,2,FZT~ FZ,2, IXT’TX,Z,TYT’IY ,Z,TZT—TZ,Z)
I NPJTS’DL( 2 3) ,OL I 2’))
F ORTRAN ST ATEMENTS

UD 5G’F* .S)/AMA S~— (~ 5a’W SG—R SG*V SG)S.01745—
A )2 .Z’SIN (PITSO’.ul l’.S)

• VU Y45i/AMASS (R SO•U 56P $G•W SG)S.01745.
I j 2 . 2S SIP1 T SO * .0 11~~~)S 51N(ROL$G* .OI1’,5)

W~j 5(~’Fi.,Sj / A M A S S — ( P  SGSV 56-0 SGSU SG)*.OA7~~5.
I 32.2*CUS (PITS~,S.017’.5)SC05(RQLS (,*.Oi745)

LOCAT IONL IO S,. INPUTSrS3 (TX,4~ TA, TV ,..aIY,TZ,.,aTZ )
F ORTR AN STATEMENTS

KENF RG Y’.SeAMASS S(U SG*U S(,’~ Sc,’v SG .w SGSW $6 )
1 •.S* (,XXSO~~P SO aP S,.I YYS6S~ 56~ 0 S .,’AZZSC’R 5O•R Si.,
2 • IX~~~,’P ~~~~~ SO)
PENE kG~~= (PT IS—P A TS)’VT 1S’A.4. • (PC TS—PA TS)SVC 15*144.

1 • A’~~~~~e 2.2SA LT S~,
TENIRGY’ ~~~, E - C , Y . P L  Ne ’-  IV
K3 LP~T K3LN T .1
& L ~~~~ - ’ T U~D S”~~ ~.,..u ~~

,‘.) 5~,.RD 54*RU S~~)
L~~~2 E~~ ( S w i ~. T ( J ’  S~,J D Su ’V D SGSVD $(j. •’i3 S(,Sa Q  SG))/~i~~....
VTOT AL ’~~~RT (J 5~~SU SO’V SO*~ SO.W 5G’N S4.,)
II- (VT OT A L. L T .~~~0.AN (J.A~ T5C,.L.T .1 0)ELErJL’O
IP( VT~~TAL.~,E .25 i.ANJ.AL TS(,.LT. 1 0) L LE O L ’ —b

~~~~~~~~~~~~~~~~~~~~~~~~~~ PU3
C.NT’O.

23 .NT CNT .1.
I’ IN T. • ~ a:
IF (I .GT.1) ~,AP (I e~~) A L1S(,.A2 . •w2 1K
Ui TR= XYZ8(3~~I.L J
Vi TR’XYZBI3•I.2)
wi TRa XYZB(3’1•3)
R OLTR ’R OL SG
PITTR PITSG
YAWl R’YAW SC,

LOCATION ‘ 110 TR
FORTRAN STATEMENTS

IF (CNT .LT. 6.) I TO 0
f.API9)SALTSC,.12..w2 T~
GAPLN~ GAP (4)
GA PR WF aC,AP I 5 )
GAPL WR ‘GAP I a
f.AP*WR-GAP (7)
GA PFP ‘GAP(8)
GAPFR GA PI 9)
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