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GLOBAL PRESENCE

DIVERSITY IS WEALTH




CUSTOMERS COMMERCIAL AVIATION

AIRCRAFT IN
AIRLINES COUNTRIES OPERATION

* E-Jets families and ERJ only; scheduled and non-scheduled airlin
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General Electric
CF34
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~ 2,400 nm .

This information is property of Embraer and cannot be used or reproduced without written permission.
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BOLDNESS AND INNOVATION
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Training and Lectures

E-Jets Aircraft Systems
Familiarization Training
for Investigators

Buenos Aires
I’: ARCM=SAM ot 261 to 201 2017




Training and Lectures

]
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China — April 2018

CENIPAG®

CENTRU DE INVESTIGACAU E PREVENCAO OE ACIDENTES AERONRUTICUS




Lectures

e Adverse meteorology

e The importance of standard procedures

e Human fatigue

* Runway overrun prevention

e How airplanes are developed (coming soon)
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Embraer Safety Investigations Group

ool

Email: airsafety.investigation@embraer.com.br

Contacts

24x7 On-Duty Cel Phone: +55 12 99711 0293

Paulo Soares: +55 12 98151 2289



Investigations, Human and Operational Factors

Investigations,
and Operational
Aspects

3
‘ P .
Carlos Eduardo (Cadu) Frederico Moreira (Fred) Pedro Abreu Daiane Monica
Investigations Investigations Investigations & Powerplant P3E and Compliance Recorders and FDM

Fabio Bonnett Jose Pistilli Junior Jules Marcelo Dirceu Augusto
Investigations & Operations Investigations & Cabin Safety  Investigations & Archiving  Interface with Safety Officers  Training & Human Factors



Embraer Investigations Group
Advisers of CENIPA’s Accredited Representatives

Investigations,
and Operational
Aspects

Paulo Soares

4 7

Carlos Eduardo Frederico Moreira Jose Pistilli Junior Fabio Bonnett Pedro Abreu Jules Marcelo
o o Investigations Investigations Investigations Safety Overview
Investigations Investigations & Py & &

Cabin Safety Operational Aspects Engines Archives

+40 Embraer Specialists
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Embraer support to investigations

Information about Recorders:

Download and access
Installation details
Dataframe and parameters




Embraer support to investigations — Supplier Integration
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Embraer support to investigations - Recorder’s Download

Baggage Compartment

Data Download (only data)

Pl — Portable Interface




Understanding the Flight Data

(188y) epn)ily 8.NSSoI

o
[T i
(s1owy) peeds.iy peindwon)
(sjouy) paadsiy pajosjes
aNNo¥9 MY _ e & (s10ux)
(Gap) uonisod }
.m (0 Bep) ¢ 1vi
s B8 8 8 _ 80%,, o RE
T ? fwdisid  GLLETL P LI
c = TL LT (0p)
£ | —
B = =alas ||-||m||||¢ |||||| =
> 2
8 \_ D
: | | o
[ e p—— - - PRGN PSS [ 55, W T— —— 1 - e
o #_ O
f~ |
3 | 3
ﬁ )
\
- nd
2
i A a
—
A (g0
v
€ A A
E
]
e
Q
v
"
6 .‘ EEEEREN ”
0 E .
—_ | = "
N . " n
w | = n
n
Q Ji : :
O - n
n
I - .
" n
~ | = "
o | m =
(@] \ - n
o 4 = -
1 n
(@) 7 " "
w * .

QuemnEnm

u ms

Parameters interpretation:
e Limits, ranges, sample

Source sensors

Correlations with NVM

—_—

AL S A

N

S =1 S

(6) j820v feuipnybuo]

~ o
w ww
Q QQQ
Jena7 ydyoo) dejy

DET

IS 2 dej4

'S L dej4

LiTTi00
IITTI00
LPTE:00
»:TT:00
#:0T1:00
i0T:00
f:0T:00
):!0T:00
3:60:00
7:60:00
I:60:00
[160:00
):60:00
3:80:00
£:80:00
18000

T1:80:00

85:£0:00

S¥:£0:00

Z€:£0:00

6T:£0:00

S0:£0:00

£5:90:00

O¥:90:00

£2:90:00

+1:90:00

10:90:00

8:50:00

SES0:00

ZZ:50:00

60:50:00

95:¢0:00

£¥:1+0:00

0€:v0:00

£LT:v0:00

© ¥0:¥0:00

UTC Time (seconds)



Embraer support to investigations
Cockpit Voice Recorder (CVR) Sound Sprectum Analysis
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Embraer support to investigations — Explaining the aircraft

ICE DETECTORS ENGINES ICE PROTECTION SYSTEM
I Hot Bleed Air
: Source
Y
PSC s AISOV

Air Flow Management

— ICE PROT —

oas WINGS & H.STAB.

LEADING EDGES

LEGEND:
Il HOT BLEED AR

AUTO
ICESPEED ~=_ _ o\
RESET 7/~

Piccolo Tubes

b o o o o o o o o o o e .

WINGSTAB

" N PRESS SENSOR
B0
=2

Pushed IN
550-0063 RA-02788 PSC: Pneumatic System Control AISOV: Anti-lIce Shutoff Valve




Embraer support to investigations — Explaining the aircraft

ICE DETECTORS

PSC

Air Flow Management

— ICE PROT —

MODE

AUTO
L
ICE SPEED ~ = seno

-
RESET //

WINGSTAB

EzzZz2]

zzzA

Pushed IN

ENGINES

Hot Bleed Air
Source

WINGS & H.STAB.
LEADING EDGES

Piccolo Tubes

PSC: Pneumatic System Control

AISOV

PRESS SENSOR

LEGEND:
Il HOT BLEED AIR

PRESS SENSOR

AISOV: Anti-lce Shutoff Valve



Embraer support to investigations

21/01/2010 - 20:20:46.7

CONFIDENTIAL INFORMATION - THIS ANIMATION WAS PRODUCED BASED ON FDR DATA FOR INVESTIGATION PURPOSES ONLY AND SHALL NOT BE COPIED, DISCLOSED OR DISTRIBUTED
IN WHOLE OR IN PART IN ANY FORM WITHOUT PRIOR WRITTEN APPROVAL FROM EMBRAER
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Embraer support to investigations

The use of Irons Birds for aircraft systems
investigations
-Software analysis
-Electrical system & Avionics (e.g.)
-Hydraulics system
-Flight controls
-Environmental
-Fuel & Fire Protection Systems
‘Mechanical systems

-Landing Gear systems

= PZ gAYy |



Embraer support to investigations

| RF A-022/CENIPA/2008 | | PR-GTD /N600XL | 29 SET 2006 |

Figura 7. Bancada TCAS Figura 8. Bancada Primus || (Radio Navegacéo)



Embraer support to investigations

Computer based simulations
and studies

e Thermal
e Impact
e Fluid
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Embraer support to investigations — Metal Analysis

5079607 tif




Embraer support to investigations — Fluid Analysis

Laboratory for fluid spectrum analysis

Absorbance
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Embraer support to investigations

Computer based
kinematic (moving
parts) analysis




Embraer support to investigations

[ FR A-022/CENIPA/2008 | [ PR-GTD and N60OXL | 29 SEPT 2006 |

HUMAN FACTORS

ERGONOMIC ANALYSIS

Table with measured angles in reference to the necessary movements to attain the
posture of the pilot:

VFigure 49

* Thigh Flexion;

* Thigh Abduction;

* Thigh Rotation;

* Leg Flexion;

* Leg Rotation

* Plantar Flexion; and
* Inversion (foot).

Simulation Simulation attempt
Foot on footrest Foot on RMU Comfort Range
Thigh Flexion 112° 113° 60° to 85°
Thigh 44° 50° 0°to 20°
\/Abduction
Thigh Rotation -30.13° - 40° -15° to 15°
Leg Flexion 112.5° 104.5° 45° to 85°
Leg Rotation 16° -14° -5° to 5°
Plantar Flexion 38° 19.5° 0° to 25°
Inversion 19.7° 173" 0°to 13°
L D  IEmm—“—s—s



Embraer support to investigations

Landing Performance Preliminary Analysis

Vground x XCG: W = 4360kg: 113.4Kgs: TW 8Kts: Brakes on 2Sec: Mu0.38
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Embraer support to investigations

Crash dynamics and structural damage analysis

———————————————




Embraer support to investigations

Aircraft documents — Understanding and correlation

EFFECTIVITY: SF-ACE UNIT SOFTWARE BUILD R. 15 AND ON OR

1 |SUBTASK 810-021-A
On the CMC, do a check to see if
the message SLAT SURFACE
JAMMED/UNDERSPEED is
active

Is the CMC message active?

NO

3 ]
Failure of a SLAT ACTUATOR
AIPC 27-81-01) (AMM MPP
7-81-01/401).

suitable mamntenal

1
each actuator for a torque hmit
Ir? (AMM TASK
27-81-01-210-801-A/600) and
replace the applicable slat
actuator, the ones with torque

maintenance action, may lead to
a non-resetable slat fal event in

YES

2 |SUBTASK 813-342-A

GO TO PAGE 211 BLOCK 1

fight due to actuator jamming

2. On the CMC, use the sequence
that follows to do the SF-ACE 1
CLEAR INHIBITS procedure
(AMM TASK
45-45-00-970-805-A7200)

27 - FLIGHT CONTROLS

« 83 - SLAT ACTUATOR CNTL
ELECTRONICS 1

* SF-ACE 1 SLATS CLEAR
INHIBITS

3. Push the SLATS CLEAR
INHIBITS button for SF-ACE 1
SLATS CHANNEL. Wait 10
seconds

End of troubleshooting.

EMERGENCY AND ABNORMAL
PROCEDURES
| Landi

czmg

|
LG LEVER DISAG

CAS Indication: One or more landing gear indications
disagree with the landing gear lever.

Al d MAYX 250 KIAS

AFTER LDG GEAR EXTENSION?
[ Yes

o

Free Fall Handle...................ccuc.un..... PULL
If gear does not lock down:

Slip the airplane to attempt to lock the main gear

Free Fall Handle...................c0c00veveeen. IN PLACE

LG INDICATIONS DOWN? |2
‘ Yes
T 1
PARTIAL OR GEAR UP LANDING !
Procedure (NAP1-22) .. ACCOMPLISH I
|
1
1

(Continues on the next page)

QRH-2669

REVISION 3 EAP12-3







