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Why are we here?

S . -1 [ Watch your speed
160N L ; ’ in cruise

Z4 N\ ]
200 180 '
LSS ' ATIR

2 accidents

Loss of Contro
Upsets
Stalls
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INCREASE SPEED

Selected altitude: FL 150

Vz <100ft/min

De-icing system activated
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0

Ice Detection

IAS decreased to 163 kt

Continuous performance degradation

DEGRADED PERF
VZ 220ft/min

Anti icing activated

Climb in IAS mode
Selected altitude: FL 190

Bl rilot Input

Il Aircraft response
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Target your

performance
(flight preparation)

Selected altitude: FL 150

Climb in IAS mode
Selected altitude: FL 190
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How to prevent loss of control in flight?

Know aircraft Systems Manage your Energy

DEGRADED PERF
VZ 220ft/min

Anti icing activated

INCREASE SPEED

‘—
IAS decreased to 163 kt

Ice Detection

De-icing system activated

Vz <100ft/min

DEGRADED PERF
VZ 220ft/min

MCT

Bl rilot Input

Il Aircraft response A, R
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* How to prevent LOC-I?
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Flight preparation
1. Analyze your weather conditions

2. Know your aircraft systems
3. Target your aircraft performance
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1. Analyze your weather conditions Q==
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Flight preparation e
2. Know your aircraft systems

lce detector
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Use airframe de-icing at the first cue _g7/2
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APM

Aircraft Performance Monitoring
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Flight preparatl_on (D S
2. Know your aircraft systems ‘

INCREASE DEGRADED
SPEED PERF

APM

4 DRAG

~+3500 KQ +=errresrrrassrnnsnnnasnnnsinnnsinnns ,.... ......... . +50cts
: : ; >
VMLBO g - 110 kt

+ 10
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 Trust DEGRADED PERF _aT=
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Flight preparathn (O e
3. Target your aircraft performance AL

/ )
>
* Residual rate of climb:

“Rate of climb available at the Top Of Climb ”
FCOM performance PER 5.4

* Operational ceiling:
“The operational ceiling is the maximum altitude which can be reached with a

minimum rate of climb of 300 ft/min.”
FCOM performance PER 5.4

Residual rate of climb
(cruise speed —climb speed) X 10 ATIR
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3. Target your aircraft performance

ATR 72-212A,21T ISA+5

Cruise CRUISE DEGRADED
. 2.3mn SPEED LOW 3.5 mn PERF
peed
INCREASE
SPEED

FL220

6mn

7 160N
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Cruise CRUISE DEGRADED INCREASE
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Maintain 40kt margin to Icing bug s
Adapt your FL a0kt AATIZ
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Flight preparation
Example
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cB or [& mention implies mod 10 sev turbulence, icing and hail.
: freszing fog.
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Anticipated FL Actual FL

177

FRUFELLING THE NEXT CONNECTION

© ATR. ALL RIGHTS RESERVED. CONFIDENTIAL AND PROPRIETARY DOCUMENT.



F|ight Nnrenaratinn

Exam ; E£2000]

e 0&60-080

Y
3
k:ANT WEATHER CHART

= to FL450

020-040 "

¢
-
960-080 ;
020-040 - a

3 mod 1o sev turbulence, icing and hail.
: ireezing fog.
Is, apeed in kneta, presaurs in hectoPaacal

‘ ITC ON 14/11/2016

T,

%

L 430
Pl | Fe IZI AR IEI_A.an

7.

SR

055
050

IIcing conditions 055
0§0

o

l"l._"l

-
(@] (6]
o
(@)

Ice acc

retion

M LOC BKN —[= % - I
: 030-050 "~ 1 . o,
s¢ 7 .
< 010-020
L o WS

[
et P L L

! \ WORLDWIDE
FLIGHT SAFETY

CONFERENCE

BANGKOK 2018
27™_ 28™ JUNE

Significant weather Anticipated FL Actual FL

NTTIR

FRUFELLING THE NEXT CONNECTION



ATIR OPSDATA PER 3

Fll uht D 75 21T Page n°17
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EX 27™_28™ JUNE
21T, ISA+5 75.3
903 240 |85 4 [B09 228 | 764 221|722 215
Recommended 440 275 408 266 | 392 261 | 377 256
' - 937 243 862 233 78.1 222 | 738 215 |68.8 209
Cruise Speed' 120 | 446 282 | 433 279 | 418 276 380 267 | 376 262 | 361 257
162+40=202kt wap | 805 237 |862 232 828 227 | 755 216 |716 210 |67.6 204

428 282 | 413 280 | 401 277
B4R 229 822 225[791 220 725 210 [69.2 204 [654 198
407 282 [ 395 279 | 381 276 357 269 | 345 264 | 332 258
o ||ttt || 57 557 07 | 325 200 | 514 258
s r 348 271 | 337 267 | 325 262 | 314 256

. 738 210 [715 206 [69.1 202 |66.8 197 (641 192 [614 186 [584 180

Recommended FL: 356 276 | 346273 [ 336 270 | 325 267 | 315 263 | 305 257 | 284 251
FL180 681 200 [66.1 196 | 684 191 618 187 [59.6 181 |[572 175 [546 167

330 271 | 320 268 | 312 265 | 302 261 | 203 256 | 284 250 | 275 242
626 180 |6G0.7 184 |58.8 179 |56.8 173 (548 167 |526 159 |50.1 148
304 265|296 261|288 257 | 279 251 | 270 245 | 263 236 | 254 222

60 182 | 58 177 | 561 172 [ 542 165 | 521 157 |49.8 145
292 260 | 283 256 | 275 250 | 267 244 | 258 2 | 251 218

T % NP = 82 % 1AS
KGHENG TAS

TOwNP-B2%  1AS
KGIHENG TAS

374 268 | 361 263 | 347 258
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Example
Flight today: 21T, ISA+5

Minimum climb rate ~
(207-170)x10=370 ft/min

Flight preparation

Cruise speed: 207kt

OO

——
50
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FL180

FLO80

FLOS5
FLOS5
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Flight management

INCREASE SPEED STICK PUSHER
CRUISE SPEED LOW STALL WARNING

¢ Flying speed

I
Stall speed .
I

Ice accretion

Severe icing: The rate of accumulation is such

that ice protection systems fail to remove the

accumulation of ice” Am
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Flight management: Climb phase

Vertical speed decay:

Vs 300ft/min

Vertical speed decay:

Vs 100 ft/min
MAYDAY DESCEND!

Vertical speed decay:
Vs<Residual rate of climb

-6
Il TCAS OFF
<

~
~
\ 4
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IAS decay:

IAS decay:
IAS Cruise speed-10 kt

IAS decay:
IAS Cruise speed-20 kt

IAS ICING BUG+10
MAYDAY DESCEND

- N
N

\
S \\\\ N\

140 =

A
=
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///

160§\\
200 180 W\
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IAS decreased to
13000 ICING BUG+10

18000

20000

Rate of climb
17000 100 ft/min
16000 Average rate of climb
15000 220 ft/min

12000

11000 Average rate of climb
10000 <residual rate of
climb
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Safety enhancements
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-

Flight preparation

_LEMD_BRIEFING_INFLIGHT

W00033.5
OFT

Developing technology to
enhance flight preparation

BRIEFING

AATILZ
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Safety enhancements N
Low Speed Protection T )E

LNAV

PROT LEVEL

AP ON
IAS decay:

IAS Vminops

AP ON
IAS decay: /
IAS<Vminops+10 /
yd

AP ON:

Certified end 2017
Retrofitable on NAS ST2
via upgrade to ST3

AP OFF:

Available in ST4

E‘

AP ON
VS — 0 ft/min

Ee
5%
PAGE 27
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Safety enhancements e
lce Detector Test expected )
early 2019

0 \5000 - 0 25000 30000
7 5
== === "R E =, T T T
[ T T 1 JAS AT T ——
LS —
0 0
5 e T Yonio
- EEGuNEEE
S t ! — " I
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3 w S 0 1 I
. = B s - < N i 15
:: 2 77 = SEE=EE=E==
b+ «
o w20 = : 20
o 2 = 1 =
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8 Z Z rirss S —— 1 =
o LTI 7 Z e w
o a0
o = m——— o : o
%0 T N N
o ! S N
35 t - - 35
= - 4= S
—— TENDED e e e ! Nt 1
b 1 INTERMITTENT ICING  a—— ~ 40
i reddloallciantls o — T T !
| = — I I I I = T ! 1
as——1 1 I I - 1 % t = i ! { L.
5000 10000 15000 25000 30000
ALTITUDE (ft)

Enhance ice detection close to 0°C
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Safety enhancements (S demE

APM

— e o s —ow
4 DRAG ATR72:600 Tl —en — ‘
Weight 21500 kg / APM V2 LB PO o * 30
020 e 275
INCREASE D DED 0.18 et e SaaEn: ASTeeE
SPEED PERF L S R RESNA IR
0.16 + 1[ 225
0.14 N\ 7 '\‘ 200
; s BodERarasmm AR \
- 1o EEeEiE AR B8 e e e g VAR GRS CARR R === g
: g 010 i - & 1502
A z 2
: A 0 008 1258
. : veesssssseapa + 50 cis EEaE R EEmEEESEEENE EEEREEEEEN T
H ; : 0.08 {15 — EemEmS 100
H H H L A - - "'_:‘_T == ma . I = ney]
H H H 0.04 RN imEEmE N e P Tl 75
- N H lAS' 0.02 I i e N 50
VmLBOiging - -10 kt oo B8 EEmams S EEammmm==: T
+10 700 1300 1900 2500 3100 3700 4300
h Time (s)

Avalilable all the time
Alerts match with procedures
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FCOM FCTM Cold weather operations AUPRTA
DSC.30.8 APM 63-UPRT issue 3
ANOR.8 Adverse Weather

PER.5 Performance

A

TRAINING MANUAL

FLIGHT CREW

|42 Pec|72 PEC]

.
. \
e RECOVERY TRAINING AID ey
g ¥ FOR TRANSPORT -+
e S CATEGORYAIRPLANES“
- - »
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Watch Your Rate of Climb

Watch Your Speed

Trust

DESCEND!
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This document shall not be reproduced or disclosed to a third party without the written consent of ATR. This document and its content
shall not be used for any purpose other than that for which it is supplied.

ATR, its logo, the distinctive ATR aircraft profiles and patented information relating to the ATR aircraft are the exclusive property of
ATR and are subject to copyright. This document and all information contained herein are the sole property of ATR, No intellectual
property right is granted through, or induced by, the delivery of this document or the disclosure of its content.

The statements made herein do not constitute an offer or a representation. They are based on the mentioned assumptions and are

expressed in good faith.
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