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SDSA — brand new improved graphic interface

MAIN GUI WINDOW

SimSAL: SD5SA - Simulation and Dynamic Stability Analysis

SDSA

Simulation & Dynamic Stability Analysi
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SDSA — brand new improved graphic interface ~

imSAC
MAIN GUI WINDOW division
= SimMEAL: 5I5A - Simulation and Dynamic Stability Analysis Menu bar

Alrcraft  Simulgtion  Stability FCS  Perdormance Opbons  Output Helg menu ba.r

Main application
window

main aplication window

[Gai Fom CUssreLurss/eDaNGaTTE status bar Status bar
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SDSA — brand new submenus

NEW SUBMENUS description

+ SImSAL: SDSA - Simulation and

Simulation Stability FCS Performance Options  Output  Help

Dynamic Stability Analysis

Qpen data from TXT files ..

Open XML data file .. Shift+
Save data as TXT files .,

Save data as XML fle ..

Aerodynamic data .. F2
Aero data report ... Shift=F2
©Check data options .. Cirl+F2
Propulsion data .. F3
Grid data 3
Exit Alt+x

Clri+Q
Ctri+0

aircraft submenu

£ SimSAL: SDSA - Simulation and Dynamic Stability Analysis

Aircraft BRSIgUIENGLE Stability FCS  Performance
Initial conditions ...
Environment ..
Run simulation ... FS

Show results (graphs) ... FB

Options

Qutput

simulation submenu

' SimSAC: SDSA - Simulation and Dynamic Stability Ana

Aircraft  Simulation

Stability

FCS Performance

Options

Eigenvalues ... F7
Time history ...

Static margins ... F8

stability submenu

="

imSAC

Aircraft - SUBMENU

Simulation - SUBMENU

Stability - SUBMENU

SDSA menu bar is divided now into 8 submenus. Each submenu has individual button groups.
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SDSA — brand new submenus

="

imSAC

NEW SUBMENUS description

¢ SimSAL: SDSA - Simulation and Dynamic Stability Analysis

Aircratt  Simulation  Stability Performance Options Output Help

Basic FCS parameters ...

Pilot model ...

Stability Augmentation System ..
Linear Quadratic Regulator ...
Read LQR matrix ...

ave LQR matrix

flight control system submenu

£ SImSAC: SDSA - Simulation and Dynamic Stability Analysis

Aircraft  Simulation  Stability FCS ReERGHgERM-E Options Output
Envelope ... F9
Range and Endurance
Takeoff and landing
Manoeuvres ... F10

performance submenu

FCS Flight Control System - SUBMENU

Performance - SUBMENU

+~ SimSAC: SDSA - Simulation and Dynamic Stability Analysis

Aircraft  Simulation  Stability FCS  Performance m Output  Help

Files location ...

Recording ...

Testflight parameters ...

JPEG parameters ...

Save options
Clear Window

options submenu

Ctrl+S
E1i

Options - SUBMENU

SDSA menu bar is divided now into 8 submenus. Each submenu has individual button groups.
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SDSA — brand new submenus T
SimSAC

NEW SUBMENUS description

+ SimSAC: SDSA - Simulation and Dynamic Stability Analysis
Aircraft  Simulation Stabilty FCS Performance Options Help

| output submenu Save current picture as ... Shift+Ctri+S

Output - NEW SUBMENU

- SimSAC: SDSA - Simulation and Dynamic Stability Analysis

Aircraft  Simulation Stabilty FCS Performance Options Output RgEIf]

Help system ... »
PDF reader selection »
About ...

help submenu

About - SUBMENU

SDSA menu bar is divided now into 8 submenus. Each submenu has individual button groups.

14.05.09




SDSA — submenus in detail description —

AIRCRAFT submenu

Cpen data from TAT files . Ctrl+0
Cpen XML data file . Shift+Ctrl+0
Save data as THT files ...

Save data as XML file ...

Aerodynamic data ... F2
Aero data type b
Aero data report . Shift+F 2
Check data options ... Ctrl+F 2
Fropulsion data ... F3
Grid data r
Exit A+

imSAC

—

Ctrl+O — to OPEN flight data TXT files ...
Shift+Ctrl+O — to OPEN flight data XML file ...
F2 — to review input AERODYNAMIC DATA ...
Shift+F2 — to display AERO DATA REPORT ...
Ctr+F2 — Check data options window ...

F3 — to open the PROPULSION DATA window ...
Alt+X — to EXIT the program ...

By clicking each of the submenu buttons, user can activate the appropriate SDSA feature.

14.05.09




SDSA — submenus in detail description =
-
SimSAC
AIRCRAFT submenu Check data options... (Ctrl+F2) external window
Aircraft
Open data fom TRTfles . CHie0
Open XML data file ... Shift+Cirl+0 Derivatives with respect to the airplane's state min max
Save data as TxT files . Side force detivative with respect to sideslip angle [1/rad] |-2_00| : |0
Sahe alld 96 bHIL T Raolling morment derivative with respect to sideslip ancdle [1rad) |-0_50 ] |0_50
Aerodyhamic data ... Fz
) - _ Yawing moment derivative with respect to sideslip angle [1irad] |0 3 |0.50
Aero data report . Shift+F 2 Lift force derivative with respect to pitch rate [1/rad |-5.00 : |-0.50
IChEI:k data options .. Cirl+F2 I— Fitching moment derivative with respect to pitch rate [1/rad] |-15_00 : |-0_50
Propulsion data ... F3 Lift force derivative with respect to Alpha dot [1irad] |-2.00 ; |0
Grid data 4 Pitching mament derivative with respect to Alpha dot [1irad] [4.00 [0
Exit Al Ralling moment derivative with respect to rall rate [1irad] |-0_90 ; |-0_10
. Ralling moment derivative with respect to yaw rate [1/rad] |-0.50 © [0.80
Before start, user should define _ S | |
> Yawing moment derivative with respect ta roll rate [1/rad] |-0.500 ; |0.500

the SDSA der|Vat|Ve m|n/maX Yawing moment derivative with respect to yaw rate [1Irad]|-1 000 3 |-0.005

values (range) with respect

. , Derivatives with respect to the control surfaces deflection min max

to: the alrplane S State & the Lift force derivative with respect to elevator deflection [1irad] |0 ] |4.00
Contr0| Su rfaceS deﬂeCtion. Fitching moment derivative with respect to elevator deflection [1/rad] |-3.00 : |0
. . . Roling moment derivative with respect to ailerons deflection [1/rad] |-1 50 : |0

It IS the beSt Way. tO aVOId mIStakeS Ralling mament derivative with respect ta rudder deflection [1Irad|-0.10 : |0.10
and CheCk the |npUt data before Yawing moment derivative with respect to rudderdeﬂectinn[1Ira|:|]|-0.50 : |0

Simu|ati0n Computation Star‘ts Side force derivative with respect to rudder deflection [1irad] |0 ; |1.00

(Aerodynamic data report
oK Apply cancel |

Shift+F2... submenu option) for

ex. incorrect derivatives sign or
abnormal values etc.).
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SDSA — submenus in detail description

AIRCRAFT submenu Aerodynamic Data... (F2) internal window

Dpen data from THT files .. Cirl+0
Dpen #ML data file .. Shift+Cirl+0
Save data as THT files ..

Save data as XML file ..

Aerodynamic data ... F2
Agro data type 2
Aero data report .. Shift+F 2
Check data options ... Cirl+F 2
Fropulsion data .. F3
Grid data »
Exit Alt+

Aerodynamic data

selection

Lift coefficient versus AoA & Mach number

Drag coefficient versus AoA & Mach number

Pitching moment coefiicient versus AoA & Mach numhber

Max. angle of attack versus Mach number

Side force derivative with respect to sideslip angle versus Mach number

Rolling maoment derivative with respectfo sideslip angle versus AoA & Mach number
Yawing mament derivative with respect to sideslip angle versus Mach numhber

Lift detivativee with respect to pitch rate versus Mach number

Pitching moment derivativee with respect o pitch rate versus Mach number

Pitching moment derivatives with respect to Alpha dotversus Mach numhber

Rolling mament derivativee with respect to roll rate versus Mach number

Rolling mament derivativee with respect to yaw rate versus Mach number

Yawing moment derivativee with respect to roll rate versus AoA & Mach number
Yawing mornent detivatives with respect to yaw rate Mach number

Lift derivative with respect to elevatar deflection versus Mach number

Pitching moment derivative with respect to elevator deflection versus Mach numhber
Rolling mament derivatives with respect to ailerones deflection versus Mach number
Side force derivativee with respect to rudder deflection versus Mach number

Yawing moment derivativee with respectto rudder deflection versus Mach number

+ SimSAC: SDSA - Simulation and Dynamic Stability Analysis

Aircraft  Simulation  Stability  FCS  Peformance

Cptions

Cutput  Help

~loj x|

Review data from: ColUsers/LucasiSDSAdatalr 6/

Select aerodynamic data:

Lift coeflicient versus Ao

Select™" variable & st

Mach

Hvarrange (0.1 1.5
Yyarrange (5.0 |20.0

= Active Aero data:

CL

008 J-----i- - Feemooe e

ﬂ W oaxis grid

Angle of Attack [deq] ﬂ

¥ axis arid ‘ Legend Default

| Data from: CillsersiLucas/SDSAatalf 6

Ralling moment derivativee with respect to rudder deflection versus AoA & Mach number

This feature enables user to review and check the SDSA input datal!

14.05.09




SDSA — submenus in detail description

AIRCRAFT submenu Aerodynamic Data... (F2) internal window

X &
selection (for ex.
Mach number or
Angle of Attack)

user can
select and display
1st or 2nd or both
aero data sets on
review graph
window (if such aero
data is available)

X and

range (input window)

£ SimSAC: SDSA - Simulation and Dynamic Stability Analysis

Aircraft  Simulation  Stability  FC5  Performance Options  Output  Help

="

imSAC

=101 |

Review data rom: CiUsersiLucasiSDSAdatalm 6

Hwvarrange I(T 3 ’?

Select aerodynamic data: Select s variahle Select "™ variahle ® 15t
Lift coefficient versus AoA _v_] Angle of Attack (R ;}\ﬂach v BUlE eettal élr;?h Y var range lﬁ . lﬂ
T A& A
l

L R Freroemmnaeene frermm e n e roe oo Fromememaeeee

_____=___:_______‘|

ﬂ Woans grid

Angle of Attack [deq]

¥
¥ as and ﬂ Legend | | Default

)

1 Data from: CillsersiLucasSDSAdataif! 67

2008-08-28




SDSA — submenus in detail description -
imSAC

AIRCRAFT submenu Aero Data Report... (Shift+F2) NEW menu feature !

Aero data report ... Activates the data validation

function

i Check data result: 1 errors, O warnings, 4 infarmations

lose

l

File Edit
Lats analysis report
Information(s): 4, Warning(s): 0, Error(s): 1
Type Message
1 1 Error ! Wrong sign of lift force deriwative with respect to elewvator deflection
Input data validation takes only Th Al i e
feW Seconds_ When the Information : Lift forece derivatiwe with respect to elevator deflection out of range

Typical values are between 0.0000 and 4.0000 [1/rad]

verification process is finished,
data analysis report is ready to
Information : Yawing moment derivative with respect to roll rate out of range

display_ Typical values are kbetween -0.5000 and 0.5000 [1/rad]

Information : Rolling womwent derivative with respect to sideslip angle out of range
Typical values are between -0.5000 and 0.5000 [1/rad]

Information : ¥Yawing moment derivative with respect to yaw rate out of range
Typical values are between -1.0000 and -0.0050 [1/rad]

14.05.09



SDSA — submenus in detail description

AIRCRAFT submenu Propulsion Data... (F3) internal window

Aircraft

Dpen data from THT files .. Cirl+0
Dpen XML data file ... Shift+Ctrl+0
Save data as TXT files ...

Save data a5 XML file ...

Aerodynamic data .. F2
Aero data repaort . Shift+F 2
Check data options ... Cirl+F 2
IF'ru:upuISinn data ... F3
Grid data »
Exit Alt+3

Propulsion Data window
enables user to define
propulsion configuration
for the aircraft. User can
also load saved thrust or
propulsion data.

If it is necessary we can
completely turn off the
propulsion.

£ SimSAL: SDSA - Simulation and Dynamic Stability Analysis

Aircraft  Simulation  Stability FCS  Performance  Options  Output  Help

o S

imSAC

=101 ]

Fropulsion configuration file:

|C'rUsersILucasISDSNd ataifl Bipower cfg
Thrust file:

Load

| Save (as) |

|C:rUsersILucasISDSNd atarfBithrust.cfy

Load

| Save (as) |

Thrust araph parameters:

Show thrust

Altitude range:  Hmin [m] [0

Airspeed range (Ma): Ma min [0.00

H ma [m] |0
Ma max [0.00

FPropulsion data

MO propulzion External data  Defined above

Engines

Mumber DfEngmes‘ﬂ 1 ﬂ

™ Symmetrical configuration.
(Engines are the same)

Engine Mo 1
Coordinates in BC system [m]
% [7.00 v o Z o
Throtile [%]  Thrust [kN]

Angles of incidence [deg]

o |0 R |0 10.0 10.0
Max shaft angular velocity [radis]
Q1: 300000 ©: [3000.00
haments of inertia [kg mZ2]
bl 110,00 b2 [107.00
Time constant [ - |
T1: [1.50 T2: [2.00

Data from: CilUsers/LucasiSDEAatalf! 6

14.05.09
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SDSA — submenus in detail description ~

AIRCRAFT submenu Grid Data... Option selection NEW FEATURE!

Aircraft

Cpen data fram THT files ... Crl+0 |
Dpen XML data file ... Shift+Ctrl+0

Save data as THT files ... :
Save data as =ML file ... {
Aerodynarnic data .. F2|

Aero data type 3 1‘;; DET-EI Ult
astue ac (o [1000

Aero data report . Shift+F 2 e
Check data options ... CtrI+F2: EE'EEt Elrllll ﬂlE More ntvar .
Fropulsion data ... Fa . ——r __ scve o o © 1%
[ Grid data > e m =

Resuls of simulation

attucs AL [ 1000,00 sog o mack (sl 12.400
. | k S angle (6eal - 0.000
E}{It l&'lt+}{ le 8AS Ground Speed [kmh] - 216.000
i =N =l | s Verical velociy nis] - 0.000 Heading [deal  0.000
SIMSAL: SDSA - Simulat ynamic = Hortzorsal velocty o] 50,000 elocty course deg] - 0,000
Aircrat  Simulaion  Stability FCS  Performance Oplions Outpul  Help Roll | Rall Airspeed frfs] 60,000 Peth angle [deg] - 0.000
Yaw | aw 1S [is]: 57.178 v pertomed oz 100
eal time:
simul time: Mach numoer - 0,178 More results.

MIE:W\

User can select from the
Default to Custom
selected grid to being
displayed during the
simulation process. - ]

aspest fnis] 60
More initvar. ..
512t

Data from: C:AJsers/LucastSDSAMaaN 6/ | Simulation status

i, Thiotie [ L oR Results of simulation
mor— I z —_—

s Stick roll . ON | State Adtude AGL [m): 1000.00 Angle of aitack [deg] - 12.400
Stick pitch II Pilot  SAS Grourw Speed (k] - 216.000 Sidesip angie [deg]: 0.000
Pitch | Pitch ‘Vertical velocity [mis] - 0.000 Headding [ieg] : 0.000
J Herizantal velocity n/s] - 60.000 BBt CuRes et | OO0
il ﬂJ Airspeed fns] : §0.000 Path angie [d=g) : 0.000

Yaw | Yaw 145 rss]: B7.178 Max. pertormed G2 : 1,00

0.00 — d T :ﬂ: Mach rurber - 0.178 T

[Bata trom: C:fUsersfLucasisD Fre

14.05.09



SDSA — submenus in detail description

Simulation

Initial conditions ...

Enviraontment ...
Fun simulatian ...

F&

Show results (graphs) ... FG

Initial conditions...
way to setup the initial position
and flight values for the current

It is the best

simulation process.

14.05.09

SIMULATION submenu Initial conditions... external setup window

——
-
IimSAC
——
Initial values Initial position
Altitude AGL [rm]: Fredefined coordinates
6000 | 1 v |South Pole -]
Alrspeed [mis]: :
= il DEGL::gltidE 0 > »|E|
Heading [deq):
| 0 : l: MIN = | = o LN
Fath angle [deq]: SEC = | 0 [N
| 0 | 1 HDR #4| 4 0 Ty
Foll ar;gle [deq): | aitthiina
| o | Ll DEG #4 | 90 > = N
Ground Start ‘ e | 0 il
SEC - | (v} LN
~Engine on [ IR RS
FUEl NI 1zl state: EEURR elvalue: 0
ayload initial state: LUK Payload value: 0
] Apphy Cancel

14



SDSA — submenus in detail description -

imSAC
SIMULATION submenu Environment... external setup window
Environment
Initial walues Zurrent state {in the aircraft position)

Simulation

[nitial conditions ...

Air temperature [C]: [15.00

Air pressure [Pal: |101325

Airtermperature [C]: |15.00
Air pressure [Pa); (101325

Air density [kao/m3]: [1.2248

Global Wind Control

Environtment .. Wind course [deg]: Speed of sound [m/s]: [340.3

: ; [ o | il
Fun simulation ... Fa Yyind Srlzleed (hatiz.) [m.n's_]:I WIND (local coordiantes)
0 [ rl
Show results (graphs) ... FB %w;uss;:eeuwen.n[mrsz o - P § o -
Switches:
GROUND EFFECT Runway condition: weT | IcE
wind Shear Turbulence: [SNENES  LIGHT | MEDILM |E>{TREME‘
e
YWind Shear - parameters
. . Coordinates of the windshear root
Environment... Itis the best way to Longitude | Latitude
: : DEG w4 | « 0 »|»|E| DEG wa| « 0 > |we N
setup the fl!ght environment e B e L 1
parameters: wind course/shear air SEC# 4| 0 w[w| Secw«| 0 »[m»
HDR +4 4 0 » | =W HDR #4| « 0 L
temperature etc.

Altitude ASL of WS hottorn [ml:| o [1]

Height ofwis [m]:| o [1]

Airspeed in the root mis]:| o [0}

Diameter[m]:| o |1}

Ok | Apply ‘ Cancel

14.05.09



SDSA — submenus in detail description -
imSAC

SIMULATION submenu Run simulation... internal simulation window

£ SimSAL: SDSA - Simulation and Dynamic Stability Analysis - = |EI|1|

(el AT
Simulation Aircraft Simulation  Stabilty FCS  Performance  Opfions  Output  Help

Initial conditions .. ' Real fime: 0.03

E . t simul time: 10.00
MIronrment ... tirme step : 0.031

Fun simulatian ... Fal— Reset ciock | [[Rston start

ik

Show results igraphs) .. FB ot
Idle Idle
[ stant Ready

Run

Stop : Stap

N

Fause Fause

Initial conditions

—> Attitude AGL [m]: 1000

Airspeed [miz]: |60

More initvar. ...
Run simulation... (F5) T

This is the artificial -

Control

control panel, where 00 | —
043 Stick roll

user can Start / Stop Stick pitch

aircraft simulation and J:_J ;

it

Throttle [%] LaR Aftitude Results of simulation

. oM | State Attitude AGL [m]: [1000.00 Angle of attack [deg] : [12.400

Pilt  SAS Ground Speed [kmh] : E1 6.000 Sideslip angle [deg] :

Wertical velocity [mis] : 5.000 Heading [ded] : 5
178

Pitch | Pitch

.000
.000
Horizortal velocity [mis] : W Welocity course deg] : 10.000
.000
1.00

control / observe | —| = o B
§ | Yaw | Yaw 145 [miz]: 5T.178 hax. performed Gz @ |1,
the deSIrabIe L lpeda|s 4 More control. ... PRI MR EEiE. o ]

parameters / results.

1Data from: CillzersiLucasiSDEAdatarRanger | Simulation status ;

14.05.09 16
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SDSA — submenus in detail description -
imSAC

SIMULATION submenu Run simulation... internal simulation window

&£ SimSAC: SDSA - Simulation and Dynamic Stability Analysis ) i | Dlﬂ

SimUIation Aircraft  Simulation  Stability FCS  Performance  Options  Cutput  Help

Real time: 5.03
Contr0| panel simul time: 5.00

time step : 10.031

Real time; 503 Reset Clock | | Rst on start
: 5 ; Simulation commands
5|I"I"IL|| time: |a un Command| Status |
Idle Idle
time step : 5.031
F' Start Ready
Reset Clock | | Ret on start rRun | [ Rn

: : 5t ot
Simulstion commands it L‘
Command Status _faus | e

=
Initial conditions

Idle | [dle |
Atituce AGL [ml: [1000

Start | Rea d'!," Airzpeed [mis]: (B0
More initwar. ..

Airspesd [mig] E0.000 Path angle [deg]: 5

aw | Yaw

Run | Run e
................................ .;RL‘Ii\.]'E Ae ro data 5
i 2nd
Stop Stop Contral Throttle (5] Lop Attitude Results of simulation
0.00 | |
Pause Pause (rn Stick ol ON | State ok cot il [A00.00 S s
Stick pitch S e Ground Speed [kmh] E16.000 plreabiglteo] 0.000
— || P “erical velocity [mis] : 5.000 Heading [deq)]: 6.000
Horizortal welocity [mes] ; 50.000 Velocity course deg]: 0.000
Rall Rall
.000
145 [mis] 57.173 Mz, performed Gz (1,00
178

0.00 | i tach ber : 10,
Pedals More contral. .. e number - 0 Mare results. ..
Se|eCt|On panel |Data from: CilJsers/LucasiSDEAMata/Ranger | Simulation status :

14.05.09 17



SDSA — submenus in detail description

SIMULATION submenu Run simulation... internal simulation window

Spacious 3D
visualization window

HIS horizontal situation
indicator

£ SImSALC: SDSA - Simulation and Dynamic Stability Analysis

Alrcraft  Simulation  Stability  FCS  Performance  Options

output  Help

="

imSAC

=lol=|

Real time: [16.93
simul time: [16.75

time step : 10.047

1 [ Rt on start

Simulation commands
Command Status

Idle Idle

Star | Ready
Fun Run

Stop Stop
Pause Pause

Initial conditions

Adtituce AGL [m]: {1000
Ajrspeed [mis]: B0
Mare initvar. ...

Aftitude

® 15t
Active Aero data:
2nd
Contral
Throttle [%] LoR
-0.68 [ | .
e Stick rall QM | State
Stick pitch

Filat ~ SAS

Pitch | Pitch
Ral Rall

aw

el
KRAANITY

AHIEN

Pedals Wore control. .. ‘

Results of simulation

Afiitude AGL [m]: 979,18
Ground Speed [kmh] : 230.254

Wertical velocity [mis] : -1.370

Horizontal velocity [mis] : 53.945
Ajrspeed [mis] : 53.959

1A% [mis] : W

Mach number : W

Angle of sttack [deg] : [10.721
Sideslip angle [deg] : -5.614

Heading [deg] :

5.91 -]
Welocity course deg] : 553.334

Path angle [deg] : (<0117
Max. performed Gz : J1 .03

More results. ..

[0.00 [ I
|Data from: CiillsersilucasfSDEAM ataiRanger! | Simulation status : Flight ©K. |

14.05.09
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SDSA — submenus in detail description

Control... panel

LA Throttle [%] | gR
0.00 | J
B TEE] Stick rall OM | State
Stick pitch Pilst  SAS
‘ ‘ Pitch | Pitch
= Roll | Rall
Yaw [ Yaw
[0.00 [ A
FPedals Mare contral. ... |

More results ... ext. window

Results of simulation

State vector

U 43.538
Y2322

L

P:-0.034

Coordinates [m]

%:[19478.17 ;
w-54.634 v |-6454.44 Theta WGS - -16.1437
7:|-6359598.19 :

WiGS coordiantes

Attitude angles [deg]

FivwGs :[13.7058
PsiwWiGs :(11.4540

SIMULATION submenu Run simulation... internal simulation window

= SimSAL: SDSA - Simulation and Dynamic Stability Analysis

Alrcraft - Simulation  Stability  FCS  Performance  Options  Output  Help

———

imSAC

=1gix|

Real time: 16.93
simul time: [16.75

: 0.047

Rzt on start

Simulation commancs
Command Status

Idle Idle
Start Ready
Rin [ R
Stop Stop
Fause Pause

Initial conditions:

Alituce AGL [m]: 11000
Alrspeed [mis] |60

ON [ State

a3 Stick roll .
Stick pitch

Pilot  SAS
Pitch | Pitch

Q:0.103
R:0.019
Fi:[13.8007
Theta :|-15.9843
Psi:29.7613
Latitude ; [-89.8164
Lohgitude ; |-18.3335

Altitude : 2878.754

i

G 0.277

"G force GYC -0.043

GZ:10.869

Rall

o] £ ] |

Pedals More contral. ..

0.00

a1l

Aftudde AGL [m] <
Ground Speed [km] :
Vertical velocity [mss] :

Horizartal veloctty [m/s] :

Airspeed [mis]:
14 [mfs] :

Mach number :

o78.18
230.254
1370
63.945
63.959
61.017

Active Aera data: =
“ 2nd
Control Thratile [%] LOR Altitude Results of simulation
[0.683

Angle of attack [deg] W
Sideslip angle [deg] W
Hemcing [des] 0816
“elocity course deg] W

Path angls [deg]: 0.117
Wax, performed G2 : [1.03

Mare resulls

‘Data from: ClUsersiLucasiSDSAdata/Ranger! | Simulation status : Flight OK. 1

14.05.09
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SDSA — submenus in detail description —

imSAC
SIMULATION submenu Run simulation... internal simulation window

~ SimSAC: SDSA - Simulation and Dynamic Stability Analysis K I [ 3

More initial variables...

Alrcraft - Simulation  Stability  FCS  Performance  Options  Output  Help

ext. window s —

time step : 0.047

Rzt on start

ommands
Command Status

Idle Idle

. Start Ready
More control... ext. window =
N

Control ﬂ ﬂ]
o Fause Pause

Flaps: Initial conditions

Elevatar [deg]: [1.01 Thrust [kM] T ERG Afituce AGL [m]; [1000
_ 0.00 4 Airspeed mis]: (60
Ailerones [deg]: 5.45 Mare initvar. |
Rudder [deq]: 5.00 Ll e

& @ 1st
Active Aero data;

2nd
LQR FCS S,

Caontrol Thratile [%] LOR Attitude Results of simulation
SAS " — ’WW s B on [sue At AGL[n): 87818 | Angeotsteekeol 10721
AlrBrake LN Stick pitch T Ground Speed [l : 230.254 Sidesti angls [de]: 5.614
MM Wertical welocity (mis] : [-1.370 Hesding [deg] W
Landing Gear JJJ Horizortal velocty [m/e]: 63.945 Welncty course deg] 553-334
hosge ﬂ ﬂ Airspeed [mis] : 63.959 Fath angle [deg]: |-0.117
i ﬁ_nnn [ ] i Wiheel brake (stick) [%] J 4‘ 4' Yaw‘ YaW| 185 (i) B1.017 Max. performedt 6z - [1.03

0.0 [l
.000 - .000 - 0.00 | , G | ) Mach runtes : 0,190 More results
p p Wheel brake: Pedals Mare cantral. .. ‘ T
Gear Up/Down L
— L] 00 | ‘Data from: ClsersiLucasiSDEAdata/Rangers | Si tion status : Flight Ok, 1
] 0.0
Tauchdown |

(0134 | Apply | Cancel

The direct access to the most common features during simulation process
makes SDSA more operational and easy.
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SDSA — submenus in detail description

SIMULATION submenu Run simulation... internal simulation window

Linear Quadratic Regulator

Click ON to enable Linear
Quadratic Regulator (when
running in flight simulation

NEW FEATURE!

mode)

LOR

am State 1

Pilot  SAS
Pitch | Pitch |
roll | Rall

Yaw | e

£ SimSAL: SDSA - Simulation and Dynamic Stability Analysis

Aircraft  Simulation  Stability FCS  Performance  Options  Output  Help

="

imSAC

=10l x|

tirme step

Command
Idle

Start

Active Aero data:

Control

Realtime.p
simul time:g

031

Reset Clack Rst on start

Simulation commands

.84
.81

Run Run
Stop Stop
Pause Pause

Initisl conclitions
Affitucle AGL [m]:

Airspeed [m/s]:

More initvar. ..

Status
ldle

[tooo
-

& 1st
2nd

Throttle [ LaR
.00 .
i Stick rall ON State
Stick pitch Pilot _ SAS _
JJJ pitet | Piteh |
] Rall | Rall
J 4‘ 4‘ Yaw | e

Attitude

0.00 |

Fedals

Fi

=40

A
Mare contrdl. ...

Results of simulation

Altitucle AGL [m] : W
Ground Speed [kmm] © W
“ertical velocity [mis] W

Horizortsl velocity [mis] : 59.996
Airzpeed [m/s] : W
1A [mis] - W
hdach number : W

Angle of sthack [deq] : (12,401

Sideslip angle [deg] : 5.000
Hesading [deg] : W
‘elocity course deg) : 559.999
Path angle [deg] : W

M. performed Gz : [1.00

Maore results. ..

[Data ram: CifUsersiLucas/SDEAdata/Ranger | Simulat

h status :Flight Ok

The Pilot & SAS feature is disabled when in LQR mode. State button turns yellow when LQR
meets the FCS envelope requirements. Pilot & SAS feature will be discussed in detail in separate

14.05.09

presentation.
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SDSA — submenus in detail description

SIMULATION submenu Run simulation... internal simulation window

Click one of Pilot or SAS
buttons ON to enable pilot
in the closed loop and
stability augmentation
system (when running in
flight simulation mode)

LR

ok | State |

Filot ~ SAS

|F'itl:h Fitch
Foll | [ Rall

Y ai

T Eiy

NEW FEATURE!

£ SimSAC: SDSA - Simulation and Dynamic Stability Analysis

Aircraft  Simulation  Stability FCS  Performance  Options  OQufput  Help

-

imSAC

g [ 3]

One button
for: Pitch,
Roll, Yaw

channel

Real time: 572.02
simul time: 59.53
time step .15.031

Reset Clock Rst on start

Simulation commands
Command Status
ldle ldle

Start : Ready
| Run Run
Stap Stop
Pause Pause

Initial conditions

Atitucle AGL [m]: 1000
Airspeed [miz] 60

Mare initvar. ...
@ 151

Active Aero data:

Znd
Control Attitude
Throttle [§b] LGOR
0.0 [ |
0z Stick roll Ok | Btate
Stick pitch Pilot  SAS
Fitch  Pitch
jr— Foll || Raoll
Yaw | Yaw
0.00 [ 1 A
Pedals More contrfl. . ‘

Altitude LGL [m] :
Ground Speed [kinih] :
Sertical velocity [mis]

Horizortal velocity [mis]
Alrspeed [miz]
185 [tnds] :

hiach number ©

Results of simulation

73.82
198.504
-15.605

2.886

5.140

8.661

.164

e

Angle of sttack [deg] : [ 26.736

Sideslip angle [dey] : W
Headding [ded] : W
‘elocity course deg] : 547.41 3
Path ancle [ded] : ’W
Mz, pertormed Gz : lr

Mare results. ..

| Data fram: CiUsersiLucasiSDEAdatalRanger | Simulatipn status : Flight 0.1

The LQR button (Linear Quadratic Regulator) is disabled when in Pilot and in SAS mode.

14.05.09
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SDSA — submenus in detail description ~

SIMULATION submenu Show results (graphs)... (F6) internal window

£ SimSAC: SDSA - Simulation and Dynamic Stability Analyis N I _[EIEX

Aircraft  Simulation  Stability  FCS  Preformance  Options  Help

— Flight file name: Browse ..
—l Show graph |

Simulation

Initial conditions ...

Environment ...
HLIT‘I Slml'_”aﬂllrﬂ FE Nurmber of variables: {|1 ﬂ

Show results (graphs) .. FB| —

"' coordinagte

[Time 51 |

" coordinates:
1'|_U velocity component [m:s] _I
2]Vve|ociw compaonent [m:s] _J

4

4

4

3| vvelncity component s ¥

4 local coordinate [m]

KIIEY

[+

& local coordinate [m]

This option was made to
review the simulation
results (from current,

carried out simulation or

stored on disk past
simulations).

L

il Close |
ﬂ Default

14.05.09 23



SDSA — submenus in detail description

SIMULATION submenu Show results (graphs)... (F6) internal window

Click to point the path
to file with recorded
flight simulation
results

—
)
0
£
>
c
©
c
Q]
o
Q.
>
-
Q@
0
'
—
L)
>

Click to show last
simulation results

c
e,
-

(&)
o

)

0

= SimSAC: SDSA - Simulation and Dynamic Stability Analysis

Aircraft  Simulation Stability FCS Preformance Options Help

imSAC

P [=] E3

Uwvelocity companent [rm:s]
Wvelacity companent [m:s]
Wyelocity component [rm:s]
¥ local coardinate [m]

Y local coardinate [m]
Altitude Abave Graund Level [m)
Altitude Above Sea Level [m]
Roll angle [deq]

Pitch angle [ded]

Heading [deq]

Angle of Attack [ded]
Sideslip angle [deq]

Path angle [deag]

True airspeed [km:h]
Indicated airspeed [km:h]
Ground speed [km:h]
Harizantal speed [kim:h]
Werical speed [m:s]

Mach number

\4

-+ | — Y axis grid Legend

00 02 04 06 08 10 12 14 16 18 20 22 24 26 28

Time [s] i‘

Default

v
Last simulation Flight file name: |C:rSimSAcmdsa_appidalaJoumighl.m Browse ... |
ll Show graph I
50......%.....% _____ r _____ ' ______ E"""E_""1:""_1:""_% _____ .— _____ E—"_":""":""ﬁ:_ Numnsrotvaﬁables-ﬁﬂ
\ : ! V 1 ' H : i V ! v | —— W ‘ :
b7y o Ry e L p— Vs Y anmis P, . A b LT  CRE— L e S R
i i H ' ) ] ! 4 ; ) ! ! ; “X" coordinate

| Time [s]

“Y" coordinates:

=

1 I V velocity component [m:s] :j

2|Heading [deg]

=l

Cloj M

Flight OK. 1

14.05.09
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SDSA — submenus in detail description ;
imSAC

STABILITY submenu Eigenvalues... (F7) internal window

=10l x|

£ SimSAL: SDSA - Simulation and Dynamic Stability Analysis
Aircraft  Simulation  Stability FCES  Performance  Options  Output  Help |

Stability
; Alfitude range:  H min [m] [0 H mas [m]: [6000 H step [ [1000 __LOR-Closed Loop | START stability analysis |
Pilotin the Loop : Ral | vaw
E|gEﬂ"."E|UES F:Ir Airspeed range: Vmin [mis]: [80.0 Wmay [mis]: |200.0 Y step [mis] (20 e 80:2: T ﬁ ﬁ Shaow results |
T”TlE h|5t|:|r'!|" One airspeedrialtitude case: N |
5 5 B 100.0 Ailerons deflection for roll rate test [deq): [30.0 Active Agro data
static margins ... F8 000
Control Anticipation Parameter (CAP), Phase B SHERHIGEH Bl
L Stability Characteristics
Control Anticipation Parameter (CAF) i |
' Trim Results
= £
i = m
A H=2.0 [km] e
s H;EZS [EQ] Class v - ﬂ
—~ H=5.0[km]
B Rhhbbebhl tabhbbibil Rt b @ --------------------------- % Matian
. %& : Phugnid ‘
In Eigenvalues... mode Fa G ; + _
1 2!?/'1% ' | Short Period
user can perform ;‘Li - — Duteh Ral
1] '
g . 1 '
stability analysis s L T o R B s Rl
1 i
. 1 ' Spiral
computations, versus 4 | LEVEL 2 _
. . N ! Roll-Spiral
the stability or trim and LEvEL S ;
. . . 3 Legend o _
Stablllty criteria for L 1 _ T(t;ﬁgwcmena-smnpegd
. ori
specified aircraft class pemng Rt ) i
1 Background Fittir
and motion. S - |+]» e |

|Data from: CillzersiLucasiSDEAdatarRanger | Simulation status : Flight Ok 1

(as well with the LQR
Pilot, SAS mode on/off) IMPROVED WINDOW navigation and features!

25
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SDSA — submenus in detail description

STABILITY submenu Eigenvalues... (F7) internal window

Compute control panel

£ SimSAL: SDSA - Simulation and Dynamic Stability Analysis

Aircraft  Simulation

Stahility FCS  Performance

Options

Output  Help

imSAC

=10l x|

Airspeed range: Ymin [mis] |80.0

Altitude range:  H min [m] [ H max [m]: |6000

Wmax [mis]: [200.0

H step [m] 1000
W step [mis] |20

LR - Closed Loop

Filotin the Loop:  Pitch Foll ey

SAS:  Fitch Roll Y

Input variables control
panel

| START stahility analysis

Show results

Compute one paint

selection panel

Results visualization
and stability criteria
selection panel

14.05.09

I,
i Cne airspeedialtitude case:
Airspeed [mis]: [100.0
Allerons deflection for rall rate test [deg): [30.0 |
Altituds [m]; |1000
Stability - Dutch Roll
Undamped Mat. Freg. [radfs] and Damping Ratio [-]
] | | DR H=00 {km] ]
: ! DR H=1.0[km i
! 2 D.R. H= 2.0 [km]
. DR H=30 {km]
; DR H=4.0 [km h
D.R. H= 5.0 [km] i
UM FE H=0.0[km
UMNFH=1.0 [km '
+
UMNFH=40 [km
UM F H=5.0[km -
>
A T R v
.I e e e R —ﬁ— —————— D
i i i i , Legend
8 100 120 140 180 180 200 [ona
TAS [mig] ¥ grid

@ - |+|»

L]

Stahility Criteria

Stability Characteristics

Trim Results

Stahility Characterstics
Stability - Phugoid

Stahility - Short Period

| Stahility - Dutch Roll
T1/2 - Phugoid

T1/2 -Shart Period

T14i2 - Dutch Roll

T1i2 - Roll

T1:2 - Spiral

Period - Phugaid

Period - Shart Period

Period - Dutch Roll

Select ¥'variahle

[Tas

s =]

Data from: CillsersiLucasiSDSAdatalRanger! | Simulation status : Flight Ok |
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SDSA — submenus in detail description

STABILITY submenu Eigenvalues... (F7) internal window

+* SimSALC: SDSA - Simulation and Dynamic Stability Analysis

Show results button

Aircraft  Simulation  Stahility FCS  Performance Options  Output  Help

SimSAC

~=lalx|

(for airspeed/altitude
range calculations)

LAR - Closed Loop
Pilotinthe Loop :  Pitch Foll Yanne
SAS . Pitch Fall Yanw

Altitude range:  H min [m] [0 H max [m]: [6000

Wmax [rmis): [200.0

H step [m] (1000
Y step [mis] |20

L

Airspeed range: Ymin [ris): (80.0

Cne airspeedialtitude case:

Alrspeed [mis]: [100.0
Altitude [m]: [1000

Ailerans deflection far roll rate test [ded]: [30.0

Show results button (for

START stahility analysis |

a|

Show results

Campute one point

A

y p Ang|e of Attack Stahility Criteria
Case Stahility Characteristics
Angle of Attack [deq]
) | ) | ) Trirn Results
\ i ) H -~ H=0.0[km
' ; ' ' A H=1.0[km
: \ | ' A H= 2.0 [km] i
; i i i : Trim Results
10 A e - [ ——— [E p— &~ H=3.0[km
L : 1 : ! o~ H=40[km Thrust |
7 [ ! ! ! -~ H=5.0 [km]
ST e : : ' ' S
= - : h h h
File  Edit A . M ; ' ' ' T ' 7
- A \ ; ' ' ' ' Elevator Deflection
Stebility analysis - Results b b : ; . H )
Wwiber of computing points : 20 R N A ' ' ' +
P 8 i \ | | ;
g N e N ; . H )
AN L - : L | K Sideslip angle
Point 1 T B e o T D e oo i bmim e i i i —
= 1000 [m] ¥= 100.0 [w/s] Sl T T T ‘ ' H Rudder Deflection
Ho. Re Im Mode Period T1/2 UPreg DampR - \"".___ e Ml e i | '
- [ [ i
1 -0.52636  1.28431 - (2)short period 4.802 1.317 1.3830 0.3702 L W R G i : Alleran Deflection
z -0.52636 -1.28431 - (2)short period 4,892 1,317 1.3880 0.3792 W . ,_&-.. PR et i i
3 -0.00920  0.12599 - (1} phugoid 49,872 75.350 0.1263 0.0728 i e e R \
3 -0.00820 -0.12599 - (1} phugoid 49.872 75.350 0.1263 0.0728 : e e e '
5 -2.70700  0.00000 - (4} roll 0.000 0.248 2.7971 1.0000 ; i o L !
6  -0.57861  1.66514 - (3} Dutch roll 3.773 1.108 1.7628 0.3282 [ e e e e
7 -0.57861  -1.66514 - (3} Dutch roll 3.773 1.19¢ 1.7628 0.3282 5 - e R o v T -
8  -0.01658  0.00000 - (5} spiral 0.000 41.797 0.0166 1.0000 L : =¥=====*= % i
D [ i i [ =
Point 2 [ [ [ [
B 1000 [w] ¥=  150.0 [n/s] ' i ' ' Legend
Wo. Re n Hode Period T1/Z UFreq DampR a0 1010 12w0 14|D 16'0
1 -0.78987  1.04899 - (2)short period 3,224 0.878 2.1030 0.3756 #gnd
@ -0.78987 -1.04893 - (2Z)short d 3.224 0.878 2.1030 0.3756 =
3 0lonsos  0l08SSE - (1) phegeid 73,413 115.631 0.0s58 D0.0608 TAS [mis] f grid
1 -0.00500 -D.08550 - (1} phugoid 73.413 115.631 0.0858 0.0609
5 -8.83724  0.00000 - (4} roll 0.000 0.143 4.8572 1.0000
6  -0.49334  2.20701 - (3) Dutch roll Z2.847 1.405 2.2615 0.2181 Select ¥ variable
7 -0.49334 -2.20701 - (3} Dutch roll 2.847 1.405 2.2615 0.2181
8 0.00255  0.00000 - (5} spiral 0.000 -272.000 0.0025 -1.0000 ‘ P + ’ . |TAS - |mfs -
al \»lJ

|Data from: CiUsersiLucas/SDSAMata/Ranger | Simulation status © Flight Ok !

External text window
(easy to export data)

14.05.09
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SDSA — submenus in detail description =
SimSAC

STABILITY submenu Eigenvalues... (F7) internal window NEW FEATURE!

£ SimSALC: SDSA - Simulation and Dynamic Stability Analysis R = Dill

LQR Linear Quadratic Aircraft  Simulation  Stahility FCS  Performance  Options  Cutput  Help |

Reg u Iator Closed Loop Altitude range:  H min [m] [0 H max [m]: (6000 H step [m] {1000 L@R - Closed Loop START stahility analysis |

& l— Pilotin the Loop . Pitch Rall E |
Airspeed range: Ymin [mis]: (80.0 Wmax [mis]: [200.0 W step [mis] |20 T Show results
SAS:  Pitch Raoll NEV

P I IOt In the Loop Sl REta R ee Compute one point

Airspeed [mis]: [100.0 Vi e ey |

Ailerons deflection for roll rate test [deg]: [30.0
On/Off button Altitude [m]: |1000

Time to Half Amplitude - Short Period Stability Criteria |
SAS Stablllty Tirmne to Half Amplituds [s SRS ST
. l ! Trim Results |
augumentation system - | = 98k
_‘,\_ :z %E [Em] Stahility Characterstics
. : ) K A H=410 [km] Stability - Phugoid
10 BGommmnBeeae s TRyt Lo s 2 Bl i L Stabiiy- Short Pariod
¢ I : : I = s [ : 3 Stability - Dutch Roll

T112 - Phugoid

| Tiz-shortperiog

T1/2- Dutch Rall

T1/2- Rall

T2 - Spiral

| LGR- Closed Loop
Pilatinthe Loop:  Pich | Ral | vaw |

Feriod - Phugoid

Feriod - Short Period

sas: pitch | Ral | vaw |

Legend Period - Dutch Raoll

X grid

’—
’—
TAS [mis] Y grid
=

User can choose
between the LQR Pilot EEITE) e || +]»]

d S ! S t b_l_t |Datafr0m:C:IUsersILucaerDSNdataIRangerr|Simulationstatus:F\ightOK.!

Select W variable
TAS w|mis hd
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SDSA — submenus in detail description o
imSAC

STABILITY submenu Eigenvalues... (F7) internal window NEW FEATURE!

Stability Criteria Stability Criteria button ON

button panel

= SimSAC: SDSA - Simulation and Dynamic Stability Analysis _|EI ll
C|355 Aircraft  Simulation  Stabilty FCS  Performance  Oplions  Output  Help |
- 9
|| C'EISS ”I - Altitude range:  H min [m] |0 H max [m]: |8000 H step [m] {1000 LQR - Closed Loop
Filat in the Loop Pitch Rall Waw
Alrspeed range: Vmin [mis] [80.0 Wmax [mis]: [200.0 W step [mis] |20 e = o Showlesults
Motion One airspeedialtitude case:
. e 15t Computg one point
B 1000 il deflection for roll rate test [deg]: [30.0 i
: ilerons deflection for roll rate test [deg]: [30. e Ao dat d
PhUgmd Altitude [m]: |1000
Short Period -
0 EF10 : e S
ESDU Short Period Opinion Contours, ESDU 92006 SRR B
éJndamped Matural Freguency [rad/s] SRl
Dutch Rall 4$ ; : ] Trim Results
. e - —
KGR e = FE0e
L ' " o
Rall 5 IOSNOMBSMRVRRRA. - T A— = 5 T Cass
N ' & H=410 lkm] Class Iv I |
Spiral - —a- H= 6.0 [km]
4 - ; Matian
! : : f FPhugoid
: E ' R it ugoi
Rall-Spiral guershogt slngish +
A AT S | N OF 7, T TS SRS S —— Shart Perind
. Duteh Rall
. . i s 4 Roll
Spiral
Stahility Criteria - Short Period
1 e CIMARERTABLE. . s Roll-Spiral
ESDLU b ]
EKEQ?SI;Q cgng]%nsathm;\ t '
required - difficu o triny Legend
0 ' Stability Criteria - Short Period
T
0.1 1 Wanid ESDU -
Diamping Ratio [] ¥ grid
Background Fittirg
ack ‘White « — |+ Default  To data =
|Data from: CiUsersilucasiSDSAdataRanger’ | Simulation status @ Flight OK. 1

| Example Stabilitx Criteria Short Period motion results for Class ll| bx ESDU! |
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SDSA -

submenus in detail description

STABILITY submenu Eigenvalues...

(F7) internal window

SimSAC
NEW FEATURE!

Aircraft Class description
outeut

File  Edit
Cclass T
3mall, light airplanes
Light utility

such a=s

Light ohserval tion

class IT

Medium weight, low-to-medium mansuver: ab:l.l:\.ty airplanes
Heavy utility/search and r
Light or wedium transport/carga/tanker
Early warning/electronic countermeasures/airborne
control, or communications relay
Antisubmarine
Assault transport
Reconnaissance
Tactical bomber
Heavy attack
Trainer for Class II

such as

cormmand,

Class III
Large, heavy, low-to-medium maneuversbility airplanes such as
Heavy transport/cargo/tanker
Heavy honber
pPatrol/early warning/electronic countermeasures/airborne command
control, or communications relay
Trainer for Class III

Class IV
High-maneuverability airplanes such as
Fighter/interceptor
Attack
Tactical reconnaissance
Chservation
Trainer for Class IV

Aircraft Motion Stability Criteria

Aircraft Class selection

Stability Criterie

ESDU

ICAD

CAP

MIL - Phase A (freg.)
MIL - Phase B (freq.)

Stability Critetia - Shart Period

Clazs | button panel
Class i Claes
Class ™ ciass ot || U
Class W
M ation
. . . Fh id
Aircraft Motion selection ki
[i Short Feriod
_ Dutch Raoll
Roll
Spiral
Foll-Spiral
Stahility Criteria - Short Period
> ESDL -

14.05.09

Stability criteria types for Short
Period motion (example).
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SDSA — submenus in detail description

STABILITY submenu Eigenvalues... (F7) internal window
Stability

H Stahility Characteristics

Characteristics
button panel

Stability Criteria

SimSAC

Stability Characteristics button ON

£ 8imSAC: SDSA - Simulation and Dynamic Stability Analysis

Aircraft  Simulation  Stability  FCS  Petformance  Options  Output  Help

= [=] .

Tritm Results

Stahbility Characterstics

atahility - Phugoid

Stability - Short Period

Stability - Dutch Raoll

T1/2 - Phugoid

T152 -Short Period

T112 - Dutch Roll

T112 - Roll

T152 - Spiral

Feriod - Phugoid

Feriod - Short Period

Altitude range:  H min [m] [0 H max [m]: (6000 H step [m] (1000

Airspeed range: Vmin [rmis): |BO.0 Wmax [rmis): [200.0 W step [mis] (20

L&R - Closed Loop
Pilgtinthe Loop:  Pitch Roll Waw
SAS . Pitch Roll aw

START stalfility analysis

Showfesults

Cne airspeed/altitude case:

Airspeed [mis]: [100.0 X X
Ailerong deflection for roll rate test [deg). |30.0

Altitude [m]: [1000

Computg one point

Time to Half Amplitude - Short Period

Time to Half Amplitude [g

-~ H=0.0 {Kml
A H=1.0[km
o H=2.0 [km]
—&  H=3.0 [km
-~ H=4.0 {Kml
- & —&- H=5.0 [km|
~
A ~ b -~
&‘. -~ ~
By

T T T T
0.3 0.4 05 0.6

Mach []
Background
[eisck [T |

Legend

X orid
¥ grid

L]

Stahility Criteria

. BERLTEEREEIEls

Tritm Results

Stahility Characterstics
Stakility - Phugoid

Stahility - Shart Period
Stability - Dutch Rall
T1/2 - Phugnoid
[ Tuzsnonperods
T112 - Dutch Roll
T112 - Rall
T1/2 - Spiral
Period - Phugoid
Fetiod - Shott Period
Pertiod - Dutch Roll

Select W' variahle

Mach =

Data frorm: CilUsersilucasiSDSAata/Ranger! | Simulation status : Flight OK. |

Feriod - Dutch Roll

14.05.09

Example T1/2 — Short Period results!
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SDSA — submenus in detail description

STABILITY submenu Eigenvalues... (F7) internal window

Trim results

button panel

Stability Criteria

Trim results button ON

£ SimSAC: SDSA - Simulation and Dynamic Stability Analysis

Aircraft  Simulation  Stabiliy FCS  Performance  Opfions Cutput Help

SimSAC

=10l x|

Stahility Characteristics

Trim Results

Trim Results
Thrust

Andle of Aftack

Elevator Deflection

Sideslip angle

Fudder Deflection

Aileron Deflection

14.05.09

Altitude range:  H min [m] [@ H masx [m]: [6000 H step [m] |1000

Airspeed range: ¥min [mis] (80.0 Wmax [mis] [200.0 Y step [mis] |20

LAR - Closed Loop

Filot in the Loop :  Pitch Rall aw

Cne airspeedialtitude case

Alrspeed [mig]: [100.0 X .
Ailerons deflection for roll rate test [deg]: [30.0

Altitude [fm]: |1000

SAS: Pitch Rall W

START staljility analysis

Show fesults
Computdone point

Elevator deflection
Elevator deflection [deg]
3qfrasenss e L e e e e H=0.0 [km
: : : : ; He 10 fkm] R
e et T iy H= 2.0 [km]
H ' ) ' ' H:ggmml
1 1 ) ) - = il
e e H= 5.0 [km]|
i . 5 - TA -
! ! R Gt ey e
0 ' ' s P T
j R AR T | j |
i I’l i ol - -y - i i 1 i i
R e e S : ! ! !
'1“:'-'f"'f?',"’;:?f'«'”"T'"""1 """ C . R R e .
AR s : | : : : !
ol ’ [ i i ] ] i i
2=_’T"""I"/_" gEEEEEEgEEEEEEREEEEEES e e e [
F A M i ' i I I I I
el ) ) ] | 1 i
3C{L,(,4,L ,,,,,,,,,,,,,,,,,,,,,,,,,,, A PRTNPAPRPRF., (APRRENEE: R UPUP PN NCg PR, TP TS
5 : : : : : :
A . h i 5 i i i 1 h
'4:_?.'""".""'"T"""T"""T"""’. """" e e . i
e e o d ey e e ilsssna bt sasannnd o e b
! : : : : : ! : [Cegend
’6""'"'""""""""""""‘ _______ | R, P e, s | e L Wy |
160 T80 200 730 240 260 280 300 320 240 360 230 [Rand
TAS [knotg] Y ogrid
Background
[“Eiack | “« |+ =

Stability Characteristics

Ttim Results

Stahility Criteria

Elevatar Deflection

Trim Results
Thrust

Angle of Attack

Sideslip angle
Rudder Deflection

Aileron Deflection

Select W variable
TAS bl |l knots

Data from: CiUsersiLucas/SDSAata/Rangetf | Simulation status : Flight 0K, |

Example Trim elevator deflection results!
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SDSA — submenus in detail description o
imSAC
STABILITY submenu Time history... external window 7 -
Look in: | £ out = @k

Il SimSAC: Identification of periods, damping and phases from Eime res| ponse

File Refining Options

Sample interval: t_sample_init = 5.1

open recorded
flight file

Average characteristics of V wvs.R: T_mean= 0.987 [s] Phasg

stability

Eigenvalues ... FY
Time histary ...
Static margins ... F8

Jfighe_ot e |
=

s pe |t Files

L

Click Time history ... button
in Stability submenu to open
recorded flight file and
activate external SDSA
Time history application
window, where user can
perform the time domain
stability computations!

Phase V vs. R: Delta Phase = 92.517 [deg] Sampling every 10 data point

14.05.09 33



SDSA — submenus in detail description

STABILITY submenu Static margins... (F8) internal window

IMPROVED FEATURE!

stability

Eigenvalues ... FY
Time histary ...

Static margins ... F8

= SimSAL: SDSA - Simulation and Dynamic Stability Analysis

Aircrait  Simulation Stability FCS Preformance Options  Help

imSAC

=10l x|

This option enables user to
compute static margins and
controllability margins with
stick fixed or free for active
aero data (stick free option in
currently in progress) and
display them versus Mach
number or angle or attack on
graphs.

14.05.09

\ 4

Angle of attack range |0 £ |1

Results for: CiProgram Files/SDiSAidataif! 6

Mach number range (0.1 .15

Select "X" variable | Mach number 'l

1 5t
Active Asro data: © 2nd
Both

Hn [% MAC]

|

254

204

154

104

02 04

ﬂ X axis grid

IU‘SI —

i S —
08

hd

IRV

S S
18

20

Mach number ',l

Legend |

Default |

Graphs selection

 static margin, stick fixed

| éummlahifﬂy n;argm,rsrlick fixed

Average valuss:

Angle of attack range |0 5.0
hach number range |01 ;05

Static margins [% of MAC]
Aero data:  1st Ind
stick fixed: |6.09  0.00

stickfree: 0.00  0.00

Controlability margins [% of MAC]
Aero data: 1st Ind

stick fixed: |6.59  0.00
stickfree: 0.00 0,00

Aero data sets:

1st 1-stset
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SDSA — submenus in detail description —
imSAC

FCS Flight Control System submenu

Click Basic FCS parameters... button in

FCS submenu to activate internal SDSA
Basic FCS parameters window!

Basic FCS parameters ..

Filot model ...

atability Augmentation System ...

Linear Quadratic Regulatar ...

Fead LQR matrix ...

Feature will be discussed in
detail in separate
presentation.

NEW FEATURE!

14.05.09

£ SimSAL: SDSA - Simulation and Dynamic Stability Analysis

Ajrcraft  Simulation  Stability FCS  Performance  Options  Output  Help

s [=]

Basic FCS parameters

X Xs,cor (:T;:;j
stick/ pedals ‘ sin correction 1
Ueom(®)
shift [-1:1] | > S u=A-x+B
(normalized) Ts+1
‘ x.\.l'l”' "
3 i’
1
- 1

In symmetrical case:

B-0
1 A = max control surface

\ J deflection

S- sin correction

Elevator parameters

#|-25.0] - el

B:j0 - [deq]

i W - lag time [s]

ta W - 5in correction [

Allgrons parameters

Al-21.6 - [deg]

B: |0 - [deg]

T W - lagtime[s]

33 W - sin carrection [

Rudder parameters

A1-30.0 - [deg]

B:jo - [deg]

T W - lag time [s]

{8} ’0— - 5in correction [

Cancel ‘ Save options

Data fram: CillsersilucasiSDEAdatalr 6f
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SDSA — Aircraft with actuators e

SimSAC
. Aircraft
Pilot commands:
u — pitch stick, u . Elevator | 5
&.com P . : actuator .
U, ..m — roll stick, K, T,
u,., — pedals
Uy com Aileron 5 X
Deflections: actuator AIC —
Ka’Ta
0, — elevator [rad] Aa’ A
0, — aileron [rad
a [rad] U o Rudder 5
0 — rudder [rad] ’ actuator | —
KAr’TAr
Actuator parameters:
K, K. .,K, - elevator, aileron and rudder actuator gains [1]
T,,, 1,,, [,, — elevator, aileron and rudder actuator lag times [s]

14.05.09



SDSA — Aircraft with Stability Augmentation Systems =

SimSAC
Aircraft
u
@ com O—=_.| Elevator %
actuator
ua com . 6
' -O Ya Aileron |, A/C _)f__>
actuator
u u 6r
r, com :,-\ r o RUdder —]
actuator
Au, Au_, Au,
Yaw SAS Roll SAS Pitch SAS
KSr ’ z-Sr KSp ’ z-Sp KSq
r P q

SAS parameters (to be tuned):

K, K, K, — elevator, aileron and rudder SAS gains [1]
Te,, Tg, — aileron and rudder SAS lag times [s]
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SDSA — Aircraft controlled by human pilot

ref

Pilot

O

¢ ref

Bref

e,com

Aircraft/Actuators/SAS

~ ° Elevator 6e

a,com

T

SimSAC

N actuator

a Aileron 6a

r,com

O "| actuator

Rudder | O

actuator

A/C

The human-pilot maintains the attitude of an aircraft by tracing some state

variables:

8. — pitch angle,
P — roll angle

B.; — sideslip angle

14.05.09




SDSA — Human pilot model = =
SimSAC

PILOT CONTROL CHANNEL

white noise
+
e(t) _ ucom(t) -~
L
e(t) — tracing error input signal,

u..(t) — pilotoutput control
Pilot model parameters (to be tuned):

T — motoric delay time [s],
I, — motoric lag time [s],
K, — adaptive gain [1],

T, — adaptive lead time [s],
I, — adaptive lag time [s].

14.05.09



SDSA — submenus in detail description

FCS Flight Control System submenu

Basic FCS parameters ..

Filot model ...

Click Pilot model... button in FCS

atability Augmentation System ...

Linear Quadratic Regulatar ...

=4 SimSAL: SDSA - Simulation and Dynamic Stability Analysis

model window!

Aircraft  Simulation  Stability FCS  Performance  Options  Output Help

submenu to activate internal SDSA Pilot

=181 ]

Fead LQR matrix ...

Save LAR matrix ...

Feature will be discussed in
detail in separate
presentation.

NEW FEATURE!

14.05.09

PILOT PITCH CONTROL CHANNEL

white noise w1 Remnant
W, Cer @,

Motoric parameters

Td (0 DS| - delay tirme [s]
1 (0.100 - lag time [5]

Adaptive parameters

Pilet pitch contrel channel

Rernant parameters

13|0.50 - lead tirme [s]

e, (1) Motoric Adaptive p‘/!.: ,..“m"(;{ K2|0.500 - gain [1] w (3.2 - fregquency [1/5]
Tges Tz, Ker T2es T3¢ o 12|0.100 - lagtime [3] t]4.43 - damping [1/s]
<3040 - lead time [s] Wi 0.00 - amplitude [1]
Motoric parameters Pilot rell control channhel
PILOT ROLL CONTROL CHANNEL Td[o 05 AT
white noise w1} Remnant N <1|0.100 - lag tirne [s]
W, Gos 8y
Adaptive pararetets Rernant parameters
eqft) Motoric Adaptive N/!.f "lr.mm“& K2 (0500 - gain[1] (3.2 - frequency [1/s]
Tius T1a Ky Taar T3g PN T2|0.100 - lag tirme [s] t]4.43 - damping [1/z]
131050 - lead tirme [s] W I0.00 - armplitude [1]
Motoric parameters Pilot yaw control channel
PILOT YAW CONTROL CHANNEL Td|0.05 - delaytime [s]
white noise w,(t) Remnant N 110,100 - lag time [s]
W, G0,
Adaptive parameters Remnant parameters
e(t) Motoric Adaptive Hflt scom®) K2{0.500 - gain(i] 0|3.2 - frequency [1/s]
Tips Tgr ORI 20100 -lagtime [s] tla.a3 - damping [1/s]

W (0.00 - amplitude [1]

Save options

Cancel

i

| Data fram: Cillsers\iLucas/SDSA/datarr 6f
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SDSA — submenus in detail description

FCS Flight Control System submenu

Basic FCS parameters ..
Filot model ...

Click Stability Augumentation System...

button in FCS submenu to activate
internal SDSA SAS window!

atability Augmentation System ...

£ SimSAC: SDSA - Simulation and Dynamic Stability Analysis
Aircraft  Simulation  Stabiliy FCS  Performance  Options  Output  Help

imSAC

Linear Quadratic Regulatar ...

Fead LQR matrix ...

Feature will be discussed in
detail in separate
presentation.

NEW FEATURE!

14.05.09

SAS parameters
Pitch SAS parameter

KSg: 0.20| - g gain [radiflfs)]

Range: |5.0 - [%] of deflection

Foll SAS parameters

KSp:10.10 - p gain [radif1/5)]
Tausp: |0.050 - plag time [g]

Range: |5.0 - [%] of deflection

Yaw SAS parameters

K5r:10.10 - p gain [radi1/s)]
Tausr: |0.050 - p lag time [s]
Range: |5.0 - [%] of deflection

PARAMETERS OF SAS SYSTEMS WITH ACTUATORS
U,com(t) W, |Elevatoractuator ;.
X Kier 140
Uy pomlt)_ u, | Aileron actuator 3, y
—»( > - > T
A Ko Taa NC
“, [ Rudderactuator) -
KAr! Tar
Au’, Auq
Yaw SAS Roll SAS
KSN Tsr KSp-‘ T.S‘p
P q
Cancel Save options

Actuatar parameters

Elevator

KAg: |1.00 - gain [1]
Taufe: |0.05 - lag time [s]

Aileran

KAa:11.00 - gain [1]
TauAz: |0.05 - lag timea [g]

Rudder

KAr|1.00 -pogain 1]
Taulr: |0.05 - lag time [s]

Data from: C:ilUsers\Lucas/30 SAdata 6/
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SDSA — submenus in detail description o
imSAC

FCS Flight Control System submenu

Basic FCS parameters .. Click Linear Qadratic Regulator... button
Filot madal in FCS submenu to activate internal SDSA
LQR window!

atability Augmentation System ...
Linear Quadratic Regulatar ...

Fead LR matrix .. B S

[ e P T =R
Save LOR matrix ...

Click Read LQR

matrix... button

in FCS
submenu to load
saved FCS
matrix data! Florame: [N = e
Files af bype: | ".out Files | Cancel |

4

Click Save LQR matrix... button
in FCS submenu to save FCS matrix!
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SDSA — Aircraft controlled by LQR Flight Control System = =2

SimSAC
Aircraft
eref Q L'Ie,com
O Pitch control
¢ref U, com X
O Roll control AIC
Bref ~ ur,com
Yaw control

Bl 4| 9

LQR FCS maintains the attitude of an aircraft by tracing some state
variables:

8., — pitch angle,
P — roll angle
B — sideslip angle

14.05.09



SDSA — LQR Flight Control -
SimSAC

0 LQR FCS module

t= [, x+ (£l u

ucom(t)
0 I e= x- X, —

J= [(€0(p)e+ uR(p)u)dt - K(p)

u, =-Ke
A\ )

x = f(x,u) — nonlinear model of aircraft,

e(t) — tracing error input signal,

u,.(t) — LQR output control,

Jo, — envelope scheduling parameter (Altitude,Mach),
K(p) — LQR gain matrix,

LQR parameters (to be tuned):
Q(p) =diag[q., ...,q,] — State error weighting matrix,
R (p) = diag]r,, ...,r,] — control weighting matrix

14.05.09



SDSA — submenus in detail description

FCS submenu Linear Qadratic Regulator... internal window

Basic FCS parameters ..

Filot model ...

Stahility Augmentation System ..
|Linear Giuadratic Regulatar ...
Read LGR matrix ...

Save LQR matrix ...

After LQR... submenu
button is activated the
internal SDSA FCS
~empty” window
appears.

Now user can perform
FCS flight envelope
matrix computations.

£ SimSAL: SDSA - Simulation and Dynamic Stability Analysis
Aircraft  Simulation  Stability FCES  Performance  Options  Output  Help

Altitude range:  H min [m] |0

Airspeed range: Vmin [mis]: [80.0

H ma [r]: (6000

H step [m] |1000

o Wmax [mIS]:|150.0 - Vstep [mis] |20 |

One airspeedialtitude case:

Altitude [m]: |1000
Airspeed [mIS]:|100.0

Save FCS FCES file name: |

Create matrices

Show results

Compute one paint

Show results

= E

Ll

|

L+

¥
Default |

Q vector R vector
ar:f1 RII [1 '
aprf1 REI: [1
a1  REEft
aurf
agsl: [1 Rho: [t

Q[E]:I‘] |
Q[?]:|1 |
Q[S]:|1 |

result exceeds critical
angles of attack

- ~| result exceeds

Qo000
2580000 Proper result

Save options

Envelope X var. TAS [mis

|Data from: CillzersiLucasiSDEAdatarRanger | Simulation status : Flight Ok 1

14.05.09

45



SDSA — submenus in detail description

FCS submenu Linear Qadratic Regulator... internal window

FCS Variable input
panel

=+ SimSAC: 5DSA - Simulation and Dynamic Stability Analysis

Aircraft  Simulation  Stability FCS  Performance Options

Output  Help

SimSAC

~=lol ]

One airspeedialtitude case:

Create matrices

FCS MATRIX output
panel (save computed
matrix data)

FCS Control panel

FCS Settings panel

N Altitude range:  H min [m] [0 H rmay [tr]: (20000 H step [mm] |500 Altitude [m]: 11000
»
Alrspeed range: Vmin [mig]: [50.0 Yrnax [mis]: [650.0 W ostep [rmis] |10 Airzpeed [mig]: [100.0
A Save FCS ‘ FCS file name: |
»
l‘l
Altitude [m] Erwelope: HTAS) Q vectar R vector
\ . H ] ang 11
20000 . M
Q1 [2]: {1
QEEn [3]: 1
Q1
15000
ofE):[1 Rha: 1
Qe 1
arFrn
10000 a0 l
QE:
:::: 77y result exceeds critical
=‘=‘ |l angles of attack
5000 clol
oo’ result exceeds
Q9 necessary thrust
25 2| proper result
0
Save options

FCS Results graph
window

ﬂ X as orid ﬂ j

Y axis grid ﬂ

TAS [m/s]

hd
Default

Envelope Xwvar. | TAS [rmis] =

| Data from: CillsersiLucasSDEAdatar 6

14.05.09
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SDSA — submenus in detail description

FCS submenu Linear Qadratic Regulator... internal window

FCS Points on

graph — color map
description

v

+++++H
+++++H

- Exceeds critical
angles of attack

P M S O
b b il

- Exceeds
necessary thrust

i ﬁ:'u r'ﬁh :'ﬂ:'“. r'ﬁ'“. L 'ﬁ'“.

P P P R
[Tk ¥k e T Y

elocloo
elocloo
eloclon

- Proper results

Flight Envelope example
results with FCS control

points

£ 5imSAL: SDSA

Arcraft  Simulation  Stability FCS  Performance

imulation and Dynamic Stability Analysis

Options

output  Help

=101 x|

H min [m] |0

Airspeed range:  ¥min [mis]: (50,0

Altitude range

H mazx [m]: (20000

Ymax [mis]: [650.0 W step [mis] |10

H step [m] |500

One aitspeedlaltitude case:

Altitudte [rri: [1000

Airspeed [mis]: [100.0

Save FCS FCS file name: |

Create matrices

Compute one point

Altitude [m] Envelope: HITAS)
20000 '
15000
L D - 3
T QQOQCQACC :vE:E ¥
X ole’o'e (0 A
10000 SRS ey oy
Q00 AL
(66 V.Y;
VY
5000 Y
VoY
W
i
ey
b,
0

of o 4] -

Y axis grid ﬂ

TAS [m/fg]

Default

R vector
R |1

Riz1: 1
Ri2l: 1

@ vectar

anift
aft
aEtf
oMt
asift
aEEft
amf
amft

Rha: (1

result exceeds critical
angles of attack
result exceeds
) necessary thrust

& proper result

Save options

Envelope X var. | TAS [mis] iuc

|Dala from: CullsersiLucasfSDEAdatair 6/

14.05.09
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SDSA — submenus in detail description

PERFORMANCE submenu Envelope... internal window

Freformance

iEnveInpe "—

£ SimSAC: SDSA - Simulation and Dynamic Stability Analysis

Aircrat  Simulation  Stahility FCS  Preformance Options  Help

"1...___:""-.

SimSAC

Minimum and maximum airspeed
Minimurm

Fange and Endurance ...
. TAS [krnfh] : E48.0

| Takeoff and landing ...

Waximurm

- 15975

Altitude ASL [m]:

| 5072 '—u—

Compute |

Minirmurm

Maximurn

Mach {max)

IS [kmit] |262.9

13399

Ex

Flight envelope

Compute envelope | Altitude step [m]: |5000 | ¥ Refining ceiling

Manoeuvres ..

Theoretical ceiling [m]:p.ﬂ |

Selectvariable to showl Mach number vI

In Envelope... mode
user can perform flight
envelope computations
for the required altitude
and display the results
versus Mach number or

angle of attack.

Ld

Default |

)

L+

id

Not ready yet! |

14.05.09
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SDSA — submenus in detail description ;
imSAC

PERFORMANCE submenu Envelope... internal window

£ SimSALC: SDSA - Simulation and Dynamic Stability Analysis

Ajrcraft  Simulation  Stability  FCS  Preformance  Options  Help

Minimum and maximum

=101 x|

airspeed computation

Altitude ASL [m]:
[ [
| 5855 | L

Compute

control panel

Minimum and maximum airspeed

Minirmum Maximurmn Minimurm Maximum

| Tasmmm: 4139

Compute envelope Altitude step [m]: [1000 ¥ Refining ceiling

Mach {max)

1923.8 IAS [kmih] : PSZD h336A

[1.78

Flight envelape

Theoretical ceiling [m]: [17302.3

Selectvariable to show | Mach number  w

7y %
Altitude [m] Envelope: Hi{Ma) ﬂ
Compute Envelope |
panel 1500 : |
10000 ; %
| | +|
Envelope graph X | |
variable selection 5000 | | =
: i i
0 o 04 05 0 T . ) 7 3
Result Envelope graph vacn | @]
Wi ndOW ﬂ ¥ axis grid ﬂ j 1 W axis grid ﬂ Default

14.05.09
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SDSA — submenus in detail description

o S

imSAC

PERFORMANCE submenu Manoeuvres... internal window NEW FEATURE!

£ SIimSAC: SDSA - Simulation and Dynamic Stability Analysis

Prefarmance

Envelope ...

_|Range and Endurance ...
Takeoff and landing ...

Manoeuvres ..

I[=1 B3

Not ready yet!

v

Aircraft  Simulation  Stability FCS  Performance Options  Output  Help |
Regular turn parameters
ﬁmjle_'\lSL [l Radius [m] Gz Half turn time [s]
Airspeed (TAS) [misk |l].0 |0-UU 0.0
| 50 '— Compute g o X variable: W
Roll angle [deg]: |0 0 |0 00 Yvariable: [Radius [m]
| 30 '_ﬂ_ i £ variable: |Radius [m hd
Minimum radius
Radius [m] Constant roll angle regular turn ‘.‘ Altitude range
! ! i i i i i i I i ; : J H rmin [m]: [0
7000 r----- [ R HO S i - Phi=300
' ' 1 | ; : : : ' 1 Fhi=450 H max [m]: 5000
SRR S S S S R e H step (] [1000
: ,/ Airspeed range
| F e Vmin [mis]: [100.0
o0 B S L e e e
! Vmax [mis]: (200.0
\ ' W step [mis]: |10
4000 ! e +
! ! Gz limit: |4
[ [RE £ e o B B ol o Py et il S e e Show | Compute |
J Fixed roll angle turn
] ) R e oo TS oo i i e i B Airspeed range defined above
Altitude [m]: [1000
¥ Roll angles [deg]
LN e = T i et e
01:|30
e e e e e e e 02-|45
030 032 034 036 038 040 042 044 046 048 050 052 054 056 058 '
Mach | ¥ gise
& X axis grid + — | Y axis grid » | Legend Default il Mo o8

| Data from: Cilcygwin/homeftgrab/SimSACIsdsa_app/data/Ranger/

Manoeuvres SDSA performance feature is in progress. At present time user can only Compute
regular turn parameters for given altitude, airspeed and roll angle.

14.05.09
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SDSA — submenus in detail description —

imSAC
OPTIONS submenu Files location... external setup path window
Options
Files location ... b Click Files location ...
Testflight parameters . button
Fecording ... in Options submenu to
JPEG parameters ... activate external SDSA
Save options Cirl+5 File location window!
Clear Window F11
Flesocaion
Executable files directory: l@:ISDBN Browse ...
Diata files directory: |C:ISDSNdataImig21I Browse ...
Cutput files directory: |C:I5D5Ndatamutf Browse ..

0K (Apply Save Cancel

Click Save button to save the paths for selected directories !

14.05.09



SDSA — submenus in detail description

OPTIONS submenu Test flight parameters... setup window

Dptions

Files lacation ...

Testflight parameters ..

A

Recording ...

JPEG parameters ...

Save oplions
Clear Window

Ctrl+ 35
F11

Test flight options ...

Standard test type

|phuguid

Control type:

S

step function

single step

double step

Disturbance type

ﬂ standard test

Testturned 0K

Control surface selection:

Elevator Initial tirme [5] |0
Ailerones time of step [s] |0
Rudder deflection value [deg] |0

(0]14 Apply ‘ Cancel |

i

Click Test flight parameters
... button

in Options submenu to
activate external SDSA
Test flight options window!

Initial state disturbances:

Angle of attack [degl 0
Sideslip angle [ded] ID—
Arspeed (%10

roll rate [deq/fs] IO—
pitch rate [degisl 0
vaw rate [degris] ID—

roll angle [ded] ID—
pitch angle [den) IO—

SAC

Disturbance type
nio disturhation
cantral
state
control and state

standard test

14.05.09

Select the desired disturbance type!
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SDSA — submenus in detail description —

imSAC
OPTIONS submenu Recording... flight recording window

Options

Files lacation ... . .

: Click Recording ... button
Testflight parameters .. . . .
Recording | in Options submenu to activate

external SDSA Flight recording
JPEG parameters . .
_ window!
Save oplions Ctrl+3
iClear Window F11

Flight recording ...

Flight file name: |C:ISDSNFIight Fecordingflight_01 b Browse ...

start of recording [3]; |D end of recarding [s]: |5ﬂ length of recording: [1500 Recaording

DK | ......... I.I:l" F:Ipll!lll ......... | CanEEI |

Select path for data recording text file and set up recording input values!

14.05.09
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SDSA — submenus in detail description —

SimSAC
OPTIONS submenu JPEG parameters... JPEG parameters window
e NEW FEATURE!
Files location JPEG Parameters
Testflight parameters ..
Recarding ... |ovy high
» JPEG parameters . Quality: | 80 L
Save oplions Ctri+5 small large
Clear Window F11
v Progressive Display
W Optimize for Size
Options:
Click JPEG parameters... [~ Show this dialog box each time
button in Options submenu to
activate external S_DSA JPEG S ok AT
parameters window!

Select and set up JPEG picture capture options!

14.05.09



SDSA — submenus in detail description

OPTIONS submenu Save options...

OPTIONS submenu Clear Window (F11)

14.05.09

Optiohs

Files location ...
Test flight parameters ...
Fecarding ...

Save options

Clear Window

i

Options

Files location ...
Test flight parameters ..
Fecarding ...

Save options

Clear Window

Ei

imSAC

Click here to save SDSA set by
user options!

Click here or push F11 button

on keyboard to clear the Main

SDSA window!

95
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SDSA — submenus in detail description o -

SimSAC
OUTPUT submenu Save current picture as... (Shift+Ctrl+S) NEW FEATURE!

Save current picture as ... Shift+Ctrl+5

|

= SimSAC: SDSA - Simulation and Dynamic Stability Analysis N -0l x|

Aircraft  Simulation  Stability FCS  Performance  Options  Output Help |

Altiude range:  H min [m] [0 Hmax[m]: 6000 H step [m] [1000 __LaR- ClossdLong_ | _ START statilly analysis_| In OUTPUT ... user can
E0.0 P—00.0 [0 Pi\otmtheLuop:M m M :
Airspeed range: Wmin [m/s] . max [mis| i step [m/s] SAS . Pitch Roll Yaw % Ca ptu re a n d Save to d IS k

COne airspeedialtitude case
@ 1st Compute one point
Airspeed [m/s]: [100.0
£ [ Ailerons deflection for roll rate test [deg]: [30.0 Active Aero data: € 2nd th e Cu rre nt g ra p h

Altitude [m]: 1000 Both Show results . ]
window with results.
Time to Half Amplitude - Short Period Stability Critaria

Stahility Characleristics |
Time to Half Amplitude [s] i
| i \ ' Trim Results
i i ' — H=D0.0[km
i A H - H=1.0[km T
i uz %B [Em] Stahility Characterstics ~ H= 00 [km
- H=40 {kml Stability - Phugaid & H=10[km
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