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Cessna Cessna Hawker Beechcraft Dassault
Citation Bravo Citation XLS 750/800 Falcon 2000
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2014: Embraer
Phenom 300 ~/
[ ==
2015: Bombardier
/ / / Challenger 350 \/
Dassault Gulfstream Bombardier
Falcon 7X G550 Global 6000
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Preparation

Data recording and parameters

QAR specification

:> Frame Layout

SSFDR DATA INTERPRETATION -FLIGHT DATA RECORDER CONFIGURATION STANDARD
(FRCS) REPORT

FDR 1FDR 2 PARAMETERS
PARAMETER | SIGNAL | s . :
NAME Twrpr | ORIGHN | oo | WomD | BT RESOLUTION RANGE | REMARK
YAW CONTROL | ARINC | FEWAIRIC | ALL 47 | 924 | 00825% o Nechancal | =i28%
POSITION Capilat | 423 fabel 125 Stop (M) signed
ALL 111 | 124 | DU0E25% of Mechanical
Stop (M) signed
ALL 175 | 121 | 0.0625% of Mecharical
Stop (M) signed
ALL 28 | 127 | 0.0625% of Mechanical
Stop (M) signed
ALL M3 | 121 | 0UDGESE of Mechanical
Stop (M) signed
ALL 387 | 121 | 0.0625% of Mechanical
St (M) signed
ALL 231 | 121 | 0.0G25% of Mechanical
St (M) signed
ALL 285 | 121 | 0.0G25% of Mechanical
Sz (US) signes
I I ~plus =Left foct
PITCH CONTROL | ARING | FEWAIRIC | ALL a0 | 124 | DDETEA0ERS'sigesd g
SURFACE 428 fabel 102 E
POSTION LH ALL 104 | 124 | D07ES0ERSsigesd
ALL 188 | 121 | D.0ETES0ERSsigeed
ALL 232 | 12 | 0087ES0GESsigned
ALL 286 | 121 | 0087850625 sigeed
ALL 380 | 124 | 0.0S7ES0ERSsigesd
ALL a4 | 121 | 0.087890825signed
ALL a8 | 121 | 0.087890825signed
pls = Traifing Edige
(TE) down
PITCH CONTROL | ARING ALL I 121 | DOE7ES0EZSsigeed g
SURFACE 428 E
FOSITION RH ALL 105 | 121 | D.0ETES0ERSsigeed
ALL 185 | 121 | D.0STES0GRSsigned
AL 233 | 12 | Q.0ETES0EESsigned
ALL 287 | 121 | 0087850625 sigeed
ALL 381 | 124 | 0.087ES0ERSsigesd
ALL 225 | 121 | 0.087890825signed
ALL a8 | 121 | 0.087890825signed
pls = Traifing Edige
(TE} dosn

AFFPENDIX A - LIST OF RECORDED PARAMETERS - lssue 1
Effectivity: A/C WITH TWGC HIGH SPEED FRAME FDR (M1015 AND M1208)
31-31-00

PARAMETER : Autothrottle Control Enum AT (Bit 2
Sync. Code :FALSE

Mnemomic :

ID : AT1 CTRL

Modified Date : 8/82011

mits of Mezsure=FEnum: Output Datz Type= text; Column Width

Samples:
Time Offser: WORD OFFSET
Subframe Word: 94 Bits: 8- 12

Time Offser: WORD OFFSET
Subframe: 2 Word: 94 Bits: 8- 12
WORD OFFSET
3 Word:94 Bits: 8- 12
Time Offset: WORD OFFSET
Subframe: 4 Word: 94 Bits: 8- 12

Signed Value
of Measurement
Discrete Interpretation

;0 None
Hold A/S Cruise
Hold A/S Approach
Thrust Climb
cend
Hold Vent Spd GA
Posn Throtile T/'O
Posn Throtile GA
:8 Posn Throtile Windshear
:9  Position Throtile Flex TAO
- 10 Posn Throttle Retard
:11  Posn Throttle EDM
212 Thrust Takeoff

Parameter Accuracy:
Parameter Rar
Transport Delays =0
Resolution 01

Sensor and Signal Ttems:




Preparation

Data recording and parameters T —

:> Frame Layout

Compatibility with current definitions
« Can you enable all measurements and events?

Additional features
* Do you see any parameters you have never seen before?



Preparation .

Data recording and parameters T — 2

:> Frame Layout

Are the parameters really identical?

Source * Meaning
Decoding algorithm « Sampling rate

4000

Multiple sources:
Pressure Altitude
Radio Altimeter
Airspeed

Mach




Preparation

Data recording and parameters

:> Frame Layout

Are the parameters really identical?

e Source * Meaning
» Decoding algorithm « Sampling rate
* Units

* Range (maximum and minimum values)



Preparation

Data recording and parameters T —

Angle of attack

Can be measured as:
« Absolute value (degrees)
* Relative to stall conditions

/1




Preparation

Data recording and parameters S —

-
...............

Engine Vibration

Engine Vibration in Inches Per Second (IPS)
Range: 0.0 to 5.0 IPS

Oil Press
Oil Temp

LP

EVM
HP
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Data recording and parameters S —

:> Frame Layout

Are the parameters really identical?
« Source * Meaning
« Decoding algorithm « Sampling rate

Gear position

GEAR




Preparation

Data recording and parameters

:> Frame Layout

Are the parameters really identical?

« Source
« Decoding algorithm

* Meaning
« Sampling rate

trsrsasENaas -

Flap position




Preparation

Data recording and parameters

:> Frame Layout

Are the parameters really identical?

Source
Decoding algorithm

Meaning
Sampling rate

f=1/T




Preparation

Data recording and parameters

Effect of different sampling rates on the same continuous signal

A

Samplad at fs

B

Samplad at 2fs

C

Samplad at 4573
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Preparation

Aircraft operation and systems

:> Aircraft Manual
:> Maintenance Manual

Vertical Elevators
Stabilizer 1
Fairing
Vertical Stabilizer
Leading Edge . _

Side Panels TS

Dorsal
Fairing ~ Horizontal

Stabilizer

Emergency c-bin\

Breakdn Zone Floor
(optional) ~

Fuselage Section
.

Multifunction

Spoilers
__— Aft Fuel Tank Panels

Thrust Reverser
T Doors Outer Skin

““Engine Cowl
. Aileron
Ram Air Turbine  __

Compartment Door ™ .
Bird Strike %
Barrier

/
\ ]
Wheel -~
Radome —= Bins

Winglets

LEGEND
[ Fibreglass
(inner)
I Hybrid (Mainly Graphite)
ol g M- Gopnic
Doors

Fairings ] Keviar
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Aircraft operation and systems S —

Systems operation and limitations

Lt [ AP AT

Flaps Spoilers & Thrust AFCS Autothrottle Brakes Air/Ground
Airbrakes Reverser Modes Logic

e,

277
B w,{//??

bt gy
e

Drivaling
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Aircraft operation and systems T ——

Systems operation and limitations

e ﬂ%] AP AT

Flaps Spoilers & Thrust AFCS Autothrottle Brakes Air/Ground
Airbrakes Reverser Modes Logic
P
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Aircraft operation and systems S —

Systems operation and limitations

=L [ AP AT

Flaps Spoilers & Thrust AFCS Autothrottle Brakes Air/Ground
Airbrakes Reverser Modes Logic

j LVTs
(Door position to EEC)
4
T <. Stow Switches
" (Stow signal 1o EEC)
5 (two per door)

P

- Reverseo T~ Primary Lock
——=Thrust Lever and Actuator
Range Lower
Door

Lower Tertlary
Lock

Lower Actuator
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Aircraft operation and systems S —

Systems operation and limitations

=L [ AP AT

Flaps Spoilers & Thrust AFCS Autothrottle Brakes Air/Ground
Airbrakes Reverser Modes Logic

(j”"‘z i P, - 4\'24'\
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1FD2
A/THR




Preparation o

Aircraft operation and systems

Systems operation and limitations

Lt [ AP AT

Flaps Spoilers & Thrust AFCS Autothrottle Brakes Air/Ground
Airbrakes Reverser Modes Logic

= AT

Active Mode Indications (AT Mode)
Speed or Mach Control
Theust Control

Takeol! Throttle Hold

Taveot! Thvust Control

Retard
Go-Around Thrust Control
or '-":\'V'J L iy g Top of climb (T/C) Top of descent (T/D)
Underspeed ) + + + Last Enroute Waypoint
- ‘ 1st Enroute Waypoint +
Emevgency Descont Mode ] | + Last Arrival-Route Waypoint
Wngshear Takeoff / Alrborne + + Touchdown

i

' 1 ] 1 ! 1

Armad Mode Indications (A/T Mode) ' ! : : | :
! Ground ! Departure ! Enroute . Armival | Approach . Ground

Takaol Armad
Spead Armed
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Aircraft operation and systems

-
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Systems operation and limitations

AP AT

Spoilers & Thrust AFCS Autothrottle Brakes Air/Ground
Airbrakes Reverser Modes Logic
- PR R A : :
sf)sownl Rl E Pilot Copilot Ag{i(‘)’rggé’?
Handle posmon) : P [ of Airbrakes | !

Electromc
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Aircraft operation and systems

Systems operation and limitations

—— =k [ AP AT

Flaps Spoilers & Thrust AFCS Autothrottle Brakes Air/Ground
Airbrakes Reverser Modes Logic

AUTOBRAKE
QFF

‘lO
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Aircraft operation and systems S —

Systems operation and limitations

Lt [ AP AT

Flaps Spoilers & Thrust AFCS Autothrottle

Air/Gro_und
Airbrakes Reverser Modes Logic

(%\ Ground spoiler deployment

Autobrake activation

Thrust reverser deployment
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Preparation

Company procedures S —

"> Special airports
Set up VNAV/LNAV, LPV approaches
Different criteria for events

:> Specific procedures and limits

Configuration gates
Altitude/airspeed envelopes

:> Management of airworthiness events
Tolerances



Preparation

Suggestions T —

:> List of events and measurements
> List of all aircraft limitations

> Ask your guestions now



Setting up

Configuration

Analyse flight data
System maintenance



Setting up

Configuration == ST

"> Check the frame layout

« Most relevant parameters and/or related with events

:> Check discrete mappings

 Flight Director & Autothrottle modes
« GPWS
« TCAS
« CAS messages
« Levers (gated positions)

* V.o M., performance related

« MTOW, MLW, Operating temperatures, Altitude



Setting up
Configuration
Analyse flight data

System maintenance



Setting up
Analyse flight data ~ Rt LT

:> Look at the data!

GPS accuracy, ILS deviations, control surfaces, etc...
Check your virtual panels

:> Make sure all measurements are created
Events: change event threshold to force creation

> Synchronization
Pitch<=> Accelerations <= Air/Ground <<> Wheel Spin

Levers <> Actual position



Setting up
Analyse flight data " TR .




Setting up
Configuration
Analyse flight data

System maintenance




Setting up

System maintenance e —

:> Validate events!

:> Keep checking that all measurements are calculated

:> Beware of major aircraft software updates



Thank you!



