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be the prevention of accidents and incidents. It is not the purpose of
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R ER 24C > B2 24C 5 3 R A< e 1010 7 +o 5 ABF7pdR—
AMER AT —B2 3Tk M2 as o (ATISO)
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2101 06 |2107| 1 |2113| 14 |2119| 2 |2125| 2.4

2102 | 0.6 |2108| 1.2 (2114 | 14 (2120 2 |2126| 2.4

2103 | 0.6 |2109| 1.2 |2115| 16 |2121| 2 (2127 2.4

2104 | 0.8 |2110| 1.2 (2116 | 1.6 |2122| 2.2 (2128 | 2.4

2105| 0.8 | 2111 | 1.2 | 2117 | 1.8 |2123| 2.2 |2129| 2.6

2106 1 |2112| 1.2 |2118| 1.8 [2124| 2.2 |2130| 2.6

B3~ AWOS %22 b w b i > 2125:00 PF2. & & 48T 35 ~ )

2ok BAed 1.7-2 9751 o
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Bt R AT T
Construction on partial Runway and Taxiway in Magong Airport

#rrEf& (10046411 A1TBE 10146 7AH318)
Construction period (17 NOV,2011- 31 JUL, 2012)

02 == ——— e
]u [I'\\'YKI n’ ."‘-2

AT

HRBMMT - BN
(H#F SUMMER 1330-21000UTC DAILY,
4% WINTER 1230 2100 UTC DAILY.)

(77 a3 @ @ (0000-2359UTC DAILY)

4x# SE&% DECLARED DISTANCES
TORA TODA ASDA LDA
RWY Designator Remarks
(M) M) (M) M)
02 2100 2250 2100 2100 NIL
20 2100 2390 2100 2100 NIL

B 1.10-1 Fefis 1 % gaif fEAE O F )

1.10.2 &g P ARES BUR %6

20 §aif ¥ HEELHE S A 24 2 PAPI%EE 20 543 57 260 2 % > 4o
¢ paig B 0 FFEE 60 2% > 20

1.10-2 #7577 » 20 Baif =+ A @G ¥
Baig Axh 600 o ¢ 2 paig R 55 4 0 4oBl 1.10-3 751 - 20 4
P RFIEREES IR E o =% 4r®l 1.10-4 #157 o

LR F o Fary

W

*PAPI Fls 1 ## 2 RF =% > A F 100 £ 6 7 22 p §plERL & AT R
B 100 & 9 " 26 p MWiplIR4L £ R T RIFEESEL T -
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2012/08/17 23:13

B 1.10-6 ¥ s i ok 0 K1 i 7:¢ W]

TR F BRI APF LR REACT R AEL 0 S
5 BDI AT E G oo ﬁé}fﬁf« poeRRE R AR BE R ES 0 SR ICAO
TH 1A%y ) R AR AL LT AN SR BE PR K
BA% 8.2 & ik o

g D dVACRESHEM S FEFI O ZR KB RIBE

9 Within the general area of the strip adjacent to the runway, measures should be taken to prevent an
aeroplane’s wheel, when sinking into the ground, from striking a hard vertical face. Special problems may
arise for runway light fittings or other objects mounted in the strip or at the intersection with a taxiway or
another runway. In the case of construction, such as runways or taxiways, where the surface must also be
flush with the strip surface, a vertical face can be eliminated by chamfering from the top of the
construction to not less than 30 cm below the strip surface level. Other objects, the functions of which do
not require them to be at surface level, should be buried to a depth of not less than 30 cm.

VO BEBE AL 2PEF R AP BRI GBI Do K G R i‘fi Eal

0!7 o (iﬁlgf AE ) HAFP N EE LR mgé = Ja3f 2R gl B i %

B T g LR AT o T o Ak A T (Jéi,éf'z*;)é‘/v‘z;éf) #
FEFBL A2 —t'#ffzf B /T bt (B 2 75 ) # 2 KT 4 30cm e
Hu ity “HAKAFEF G KT F o fAFF )3 300m 2 F s -
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Tester > M pE#gsE @ < MRA Rl 3 = ¢ o grgE I 1 o B okwe

FRl o E- 30 R B GETIOERE MRE VL Mg Bl
bz MR R L e 0 I R gk i T s g ot R
PEE ey 2R P gt aed A 50 ¥ 100

AU RHREER AP E L E R BRGSO FF 20
HirERPTHENvRERZEIE IR ETERGTL LT -

BT ok p vkt 46-49 5SS 3B WK
Bl E X EFeEen o AFI0L £ 90 3 p 5 e Bk
%Rl Bplm TGripTester ] RBE L2 FE 4 ~kKTjrd 4 2 05R
ERER LD L RS 34 HER 65 2L/ PERPIIEL BT
1~»%# %0582 060" % 2~%E5 06420667 % 34~FE
% 0.65 % 0.65 3£ 1.10-12;3 4~ % £ 95 2 2/ Ptk pI3F 2 B 7
$ 1A% 50462 046> % 24~ %E 5 051% 051> %34~ %
£ 5 0512 047> :#F 1.10-13; 2 fatkrl# 25 10 2 ¢ 2 100
N0 TIE o detd 20 T A I S RRIE RS R ,-;‘-uf.f
£.9532 90 3pftkipls o d 20 5 3 425 2 % A AT4 R
RS

=

=HER |BEW FoaK F a8 H=aB |HiEw

- 0.58 0.6 | 0.65
% 2

% 1K+675~2K+100 T HEF BEL v

B 1.10-12 65 = 2 /-] pF 3 & % f B 02 Hcte % 5% B

11

SH 2%, H o oM b SR A
) et #%iE 15,
A ] {2 2 | B s omw LT T .
-7 (kPa) (km/h)  (mm) : -
. C 140 65 1.0 0.74 0.53 a3
GRIPTESTER Trailer C 140 a5 1.0 0.64 0.36 0.24
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980-6025-001 - % 5.4 % 3 DVDR-01085 # DVDR-01047 -

1111 R4H3 T

%17 L DVDR 325 & 2 | PFR4gF F ok # 0 4 55 3
r‘%?ﬁ?ﬁ:‘ﬁ’ﬁ‘dﬁk\ﬁjiﬂ FEE$h RIERE$h A4 F
ié;ééu&a}%‘;}é,ﬁ%fb} Fu)k °

BAgTE R R BT PR ¥ 0§k o8& 24 - DVDR i3
$r2 EF TR L 122 4 58 ) (1946:29.9 pF 1 2146:1422 pF) - &
FEHTIAR Y S b B H 2 B P A T REER N A ) 2T
BEAMAOT A2 RAGFE TR 0 FEHE 3P BN TR
1.11-1 - ATC (B 244 ) prF 22 DVDR B = # 3£ 1.11.3

DVDR 2 UTC™ ¥ = ATC B —7 #)

#1111 BagE Sy p gD

¥ ma B3 % 0990014608 55
14 Coordinated Universal Time & # & & p# /¢

Y opgmp 1 CAM i mg‘& $ i h4E SCAM-1 22 BE®E p CAM 2 5% 5 CAM-2 % &l
s Ep CAM 2
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ATC Time DVDR 2 Time [##kh |[#HE1M %
2124:08.5 |2124:01.5 CAM two hundred
2124:15.1 2124:08.1 CAM-1 |k ¥ = 7 #7
2124:21.3 2124:14.3 CAM fifty
2124:22.5 2124:15.5 CAM forty
2124:23.5 2124:16.5 CAM thirty
2124:24.7 2124:17.7 CAM twenty
2124:28.0 (2124:21.0 CAM ten
2124:35.7 (2124:28.7 CAM (7 &)
2124:37.2 {2124:30.2 CAM (7 P #EE)
2124:40.7 |2124:33.7 CAM-1 manual brake
2124:41.7 |2124:34.7 CAM autobrake
2124:49.3 (2124:42.3 CAM-2 |eighty
2124:50.0 |2124:43.0 CAM-1 |check
2124:57.1 2124:50.1 CAM-2 |sixty
2124:57.8 2124:50.8 CAM-1 |sixty check
2125:01.8 |2124:54.8 CAM-2  |not on track
2125:02.8 [2124:55.8 CAM (7 P &)
2125:04.7 (2124:57.7 CAM (58 T FF)
landing gear ( auto
2125:05.8 [2124:58.8 CAM callout ¥ # 1.4 §) > ¥

F 3 CVR zedri b )
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1.11.2 H#Fip

%135 L DVDRz #4nffdiedr i B A W 5 27 /] 7 15 & 48 22
F)2 27 /) pF 13 2 48 59 F) o ikp T 07-02A #oiz B it ¥ F AR
Bl 2o Tt L - Boane 4% ) > B RELEIAFDR > Jf e84 32 7
B S Yo R B E K o4 83238 Sl 5 & 07-02A%p BE AR e
Tt o BB EGREL RN 2 P O S BUTC S it 3
= ATCE R » & 2 DVDRz #4F #4pF e 9 3% 1.11.3 » DVDR 2
FLF LR AT

® 2051:33 pF » géiw 95 B > T AIRIGROUND | %#+d Ground #
% Air; 1252:57 p¥ > £ p & ¥ % T AP Engaged | -

® 2122:48 pF > m 7 % A (RadioHeight) 7 1,012 = » 7 i 135
LJPE s i 131 R /PF > Bdw 209 B o FRE X G 592 /4 0 R
#9OR/EF s b e 5 210 B o i p i  TAT Engaged | @ =
+ P LRSS 395 R -

® 212329 > T B A 5 606 R > F ik 136 j2/pF > = iE 132
IpE s gid 207 R 0 fEUR B B ER o P TS L B16 R/
Ao hoik 8L /pFo b ow 5 178 B i p #0 * T AT Engaged | »
T+ PELER S 388RE%2 393 % -

® 212342 pF > mMm T % & 5 503 = - ZiF 136 R/pF > ki 132

L/pF > i 200 B 0 TR S 6007 /4 0 b QUL/EF o b ow

5 170 R - & pé ™ TATEngaged ;> =+ 3 4% & & 3
376 % 38.1 & -

8 12~ i [PROGRAM: EMBRAER 190, TITLE: Digital Flight Data Recorder Stream Format
and Correlation Specification Document, REPORT No.:190EBD018, Revision: H]
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® 212408 pF > @ MT B AR 5 204 == » Z i 135 L/pF 5 ik 134
LpE s gaie 200 B 0 TR L BT6 /A 0 hoik 6.5 /pF 0 B
wX % 139 B o i p & @ TATEngaged @ = %/ P45 & B
% 406 R % 413 & -

® 2124:21 % 2124:30 pF> T B A A B 5 53 ~41 R ~31 R ~
227 18 W ~17 R 13 10 R ~ T4 R E 49 R ; Pk d
46 Bt > B2 1 91l R 2+ W PRERE p BN RE

T
R | BRTE | 2P| LR | f R PR R
i3 &R R

AL F (¥2) (RB) (B) (Not Engaged/
Engaged )
2421 | 531 39.0 39.7 Engaged
2422 | 410 39.5 40.6 Engaged
2423 | 306 40.6 41.9 Engaged
2424 | 219 40.5 39.0 Engaged
2425 | 180 36.0 34.4 Engaged
2426 | 17.0 32.1 31.2 Engaged
2427 | 13,0 31.2 34.2 Engaged
24:28 | 104 34.9 35.6 Engaged
R 7.4 34.9 34.4 Engaged
2430 | 49 33.6 317 Engaged

® 2124:34 % 2124:41 % > "TAIR/GROUND | %#c~ &3 4 &

( Vertical Acceleration ) %# -~ # & ~T Control Column Position
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B A% ) Hhds T 2B WOWY 482 4adruin FMS ™ i 5 A <k
o SR 4 o

% oo

1. 2124:36.152 ¥ >T AIR/IGROUND | %#icd Air #& % Ground >
FMS &3k 4 % 2 % 23.566386 & /% & 119.627356
B> HAd% - X FH> »pF E20 g9 2,830 R -
2124:35.879 p¥ » &% 4eig & 5 1.2779 ¢

2. 2124:37.152 p% T AIR/IGROUND | %-#4d Ground # % Air -

3. 2124:37.652 pF »" AIR/GROUND ;| %#+ Air #& % Ground -
FMS s k4B % 5 2 4% 23.565550 A& /4 5 119.627034
B A Afhy - S FME MR BE 20 A EE ) 3,150 R o
2124:37.379 p¥ > &% 4eig & 5 1.3799 °

4. 2124:39 p% > "Nose Landing Gear AIR/GROUND |, %# i
Air - FMS & & & L X 5 # & 23564687 B/ 4 &
119.626694 & > 2124:43 #& 5 Ground » FMS 5 B &4 4
5 23.562584 & /4 5 119.626050 & - 4 W] EE 20 543
Ep X 3,490 22 4280 R v Z A fhiT R o AL feid
B2 B 43 2124:40.379 FF » £-® 4o B 5 1.094Q o
B FMS S w R &5 5 2 23564129 R/ K G
119.626522 & - §E 20 §a:g 28 5 3,700 < o

1. 2124:37.0 2 212457 #Hp F > &g i@ d 128 2 /pFjpt b 1 52

" Weight On Wheel #-i #

f“"

'® Flight Management System 4 52 %
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RPE s Bie gL 43196 B T 202 B2 R o

2. 2124:37.0 52 2124:37.5 P> 2 LEiiiF 2 ¥ 5 i dr 04
WER #4390 K1 39.7 &

3. 2124:37 1 212442 p5 > Z 4@ PR imdd 221 B2 22.2
AT 111 rZ% 118 & o

4, 212448 pF > 2L PEEEL R 2-06 B2 01 B
212459 pF » =+ P E H 4T 108 B2 11.7 & -

5. 2124:39.0 2 2124:395pF 2+ EF e E a4 Bd
v (Stowed) # 5 ## (Transit) i H1FE 0 =2+
EgwisEdad Bd oS ER (Deployed) ik o

6. 2124:42 p¥ > 2 LB RiF = B B4R 4 0 3T 212453 prid
Pl % 94% -

7. 212457 @ » 2 58 B4 25| E % 873psi -

8. MR Gt B TIY 5-019g 0 &+ £-0.284g ¢

® 2124:58 % 2125:06 #F ¥ » p ik d A8 R /FF RS T T R /pEF > BAn

wd 196 RF U D 175 R o f#AcE #H e £45  (NLG™

Steering Handwheel) =% d -04 R~ 21-11.6 & > £ 34 3 -1

& > "NLG Wheel Deflection 1, %#&+d O A pr > 3-11.3 % » £

# 43 9 & T NLG Wheel Deflection 2 ;% #+d 0.1 &> 3-11.1
EH4er 31 R o

® 212505250 pF » -3 4cif & % 1.238g » i 4cif B % -0.82g
A oA T R F LI o

® 2125:06 ¥ > " Master Caution | p£ 4 {6 1 2127:10 p& -

Ypmi e 2o

% Nose Landing Gear
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® 2125:25 3 2125:26 p¥ > " Master Warning ; i# 2 ) o

® 2125:27 & » " Master Warning Landing Gear Lever Disagree |

TH B T RAFERL o
® 2133:30 FF > 3% DVDR & 1k 324k -

Bl 1A1-1 5328 B is @82 0 pFEz BFERY QW B
1.11-2 53%48% & 10 3 5 R 2 ff ity W - B 1.11-3 &
B AR S0RI EF ARSI S FE P R E WE o SUsES
oo AE4eR 1.11-4 0 § £ FARKR T A IZ 4 L (Multi Surveillance
Tracking System, MSTS ) 7 i #if* ~ DVDR # #up 22 k + Bl %
i Bl4c® 1.11-5 -
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20
15 )
Wheel Velocity LIB (ft/sec) Wheel Velocity RIB (ft/sec)
1 Wheel Velocity ROB (ft/sec
s Wheel Velocity LOB (ft/sec) eel Velocity (ft/sec)
P N Right Gear WOW Sensor 1 (0-,1-) Air
K\\ Left Gear WOW Sensor 1 (0-,1-)
: Nose Landing Gear WOW Sensor 1 (0-,1-)
A A & 5 o—f Gnd
Al
AIR/GROUND sensor (0-Air,1-Ground)
Groun —1.50
) { 1 | 1.25
™ | |‘ II‘ ‘ “ [l .1 Vertical Acceleration (g) L
_ R e N N L I 1 PO Y YT TR IO | I {im
Vi l-l..‘.! \J Mgl |.'|||..|| I',’,-._fu“'.\."‘.*i' ‘Il I:'f"f"wlr' "Il'l‘l'l: I.'J]']!".'Ij'ﬂ'lrl"“'l['" 'l' le"‘ Yo =100
|| ¥ r
14 — ) ! 0.75
12 B — ! I
10 --
8 Groundspeed (knots) e —0.50
g’ Calibrated Airspeed - Pilot (knots) —50
2 — 1 40
—30
Throttle Lever Angle Left (deg) __20
Throttle Lever Angle Right (deg) _—10
—0
40
30+ Spoiler Position - Inner left L3 [deg) Spoeiler Position - Outer left L5 (deg)
20+ Spoiler Position - Inner Right R[3 (deg) Spoiler Position - Outer Right R5 (deg)
104 Spoiler Position - Middle left L4 (deg) Spoiler Position - Middle Right R4 (deg)
o o :
D_
_5__ Nose LDG Steering Handwheel Command (deg)
4 o800 000000 70
60
-10+ 50
i NLG Wheel Deflection (Steering)l (deg) 40
15 NLG Wheel Deflection (Steering)2 (deg) a a s A s A s 29
w1 10
0
-10
-20
20
20
19 ) -
19 Magnetic Heading (deg) 5
18 g
18
i g%
)
Radio Height 1 (feet) g
0

1n m N o a ~ © < m - o
e o o " 0 p 9 Q b o ®
¥ T o * o < < 0 n n in
o o o o o o N o o o o
- L — - — — — — Ll bl -
N N I ~N I N N ~ N N ~N

ATC Time (seconds)

Bl 1.11-1 Bt e 82 58 P8 BT d RF
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20
15

10

Groun

le+0

NoOBR O @

Brake Pedal Position Pilot LIB (%)
Brake Pedal Position Pilot LOB (%)

Brake Pedal Position Pilot RIB (%) //"' e
Brake Pedal Position Pilot ROB (%

Wheel Velocity RIB (ft/sec)
Wheel Velocity ROB (ft/sec)

J _),/'f Wheel Velocity LIB sec)
Wheel Velocity LOB (ft/sec)

Right Gear WOW Sensor 1 (0-,1-)
™ Left Gear WOW Sensor 1 (D-,1-)

, Nose Landing Gear WOW Sensor 1 (0-,1-)

AIR/GROUND sensor (0-Air,1-Ground)

Vertical Acceleration (g}
|

n

I

I . | alp n
.,“\; ] ‘J,J.' 1 CAN) | I I‘II‘”II'\_-/ T
I | V L',

Groundspeed (knots-j___'""----_,_____
Calibrated Airspeed - Pilot (k:\orsj'_"'-—f—

Longitudinal Acceleration (g)

Brake Pressure LIB (psi)
Brake Pressure LOB (psi)
Brake Pressure RIB (psi)
Brake Pressure ROB (psi)

Thrust Reverser #1 (0-,1-)
Thrust Reverser #2 (0-,1-)

21:24:30

¥ a 0 @ o ~ = © o n
” 0 ¥ ¥ n 0 e 2 o -
¥ ¢ o < < < 0 n 0 n
o o o o o o o N o o
— — ™~ — — — - — — -
™~ ™~ ™ ~N ~N ™~ ™ [a] ™ ~N

ATC Time (seconds)

B 1.11-2 3 & 10 R I jZ = FF e H T d AL
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2124:37.52125:04.5
LA 2 A

— Lat/Long Position FMS
— 3R B IF

2124:402125:14
RiEAHETRHA

31901t

~ 37401t

4060 ft

=TT S O T O = O = O )

.ﬂ.oo"b'u;;o om0 O 00 oo OOty =
00 D0.00s04 : .

2124:42~2125:12

BoE Sekin - KR RH LA

2125:02
et
W FHam AR
4116

B 1.11-3 # & 50 *& T 55 PFE B S 2 5 h 2 B 2 8

2124:43

20858
#4,280ft

2124:36.152 2124:21

EHELIXR
#E

2124:37.652
EHE2R
%,

2124:39

220388
#43,490ft
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RA:53ft

2124:27 § 2124:22
RA:13ft RA:41ft

2124:23
RA:31ft

2124:24
RA:22ft

2124:25
RA:18ft

2124:26
RA:17ft




250 + + 250
—— 2AIFRGHE
BEEERE

200 + + 200
;&gi% 150 + + 150
& E(fH)

100 + + 100

50 + + 50

0 1 1 1 \\ L ] L ._. 1 " L " 1 1 = 0

0 1215 2430 3645 4860 6075
3B 3 (ft)

B 1.11-4 Sus:e3-2 o

o A% ]

B 1.11-5 MSTS 7 £ #i* ~ DVDR 2 {§ Sfiuf™ 27 (54 = B £ 45 B
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1.11.3 PFEFF %

W2 PFRE ks DVDR PR 5 A8 G HAGHF 5 e 4
#p e (Autocallout) PR g2 2 U fandlic g8 > BAEFFE 5 2
DVDR FFfF 45 5 ¥ 1 4 ATC -3 4) 2 2 453 5 4) ¢ » % 7R DVDR
PP ATC PP 7 ) #4F 2 97 % DVDR 2 §&uF #23211 ATC pFRF

% DVDR ehpF [ 2 &% 4eid B 80 ¥ e Ean (62 28 4o
3 =

@R ﬁ‘egw f#o4c @ 1.11-6 - fg E RSB e B
T AR (5T I 452

1117 Bl® £¢ 2 8 B A5 £ bl T
DVDR: fij L2 DVDR 1 2 DVDR 2 /i % {4 » DVDR 1 #& DVDR 2

-5 0.125 % -

DVDR 2 @ =DVDR1pFE/®F —0.125 %)

B 1.11-6 A= BFFE L3 4cif B 280 b SUE
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1.400

1
'
1.300 )

1.200 Iy

|
1
1.100 1 ; i
f/ |\ I/ \ Al 7\
Y i \ f d '/\\
-
/
1.000 1/\,\\ / /r:\ PIF AN \ 1 Il 1 / A L DVDR1
1 \ ! \ I’ p= = pvDr2
] \ r’ VA
] \ \
0.900 s " ; -
1
v ! \1_/
\\ '/ v
\ v
0.800

v
0.700 1 1 1 1 1 1 1 } } 1 1 1 }
= = = = = = = = = = = o = = = o
g g g ] ] 2 2 2 g g g g g g g g
=1 0 =] 0 3 " =] o 3 0 2 0 ] @ =] 0
= = s & = ~ o o E i S S S i o i
& & = = ~ N ~ ~ & & a = = = = =
< < < = = =+ <+ <+ =+ =+ =+ L3 < < < <
5 5 5 ] & 3 ] ] ] & & = 5 5 5 S
e B = o o o o o - - - B B B = =
3 3 3 3 i 3 i i 3 3 3 3 3 3 3 a

Bl 1.11-7 553 1

T
[y
Jet

B Avid RSB b SR
112 AA-ERG AT ZREFTH

1.12.1 RF-E P

L&A A AR 87 18 p 1300 AL N3 (ISR R T
s iE i paE ¥ 2 P o) 1.12-1- @ * Trimble PRO XR GPS 41z
R R BRIZ Y ARL 025 s s~ 02 g3 F % (Touch
Down Zone, TDZ) ## ~ KL FE#R ~KLFFig g 8 F ik
T BRl -l §0 20 B R LA RE S =+
AfEts B % > %2 DVDR P diiedl B R B A
4rB 1.12-2 7 1.12-3 -
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E.
.2
1
i
B

Bl 1.12-2 DVDR # #ujni> 2 g jE i B2 2 f R

42



ETnr

| sy B cxmiers

Bl 1.12-3 DVDR i #adrui 27 1T fE G & 2 % 4 B

TR P2 et 20 8AE P o R 2 B A BB 8 BB 20 BaiE P
SRED PR L 112 e 20 B A L 174 o b 171 Ao

1122 3 BERETH

W EHOBE S BEF AL E S A E E e (GER
112-4); £ 5 B 440§ ¢ 55 SR A2 @ f f (4R 1.12:5)
A B dnAn T R T R gL AR L R F A @ & frame 17
I frame 20 12 2 stringer 26L % stringer 28R 2. B % & 2 % 34 3 Wy
%25 (3B 1.12-6) -
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Bl 1.12-4 F $h4= % 2 417§

B 1.12-5 -+ # &L 35 B
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115 4 #5)%

A AP B SRAE
1.16 Bl aFg
AP B RAR -
117 g
AP B RAR -

118 # % F#

1.18.1 ik thf}"'

11811 2 ER R+ R

TERRE G ESUS VS TN EREETBITMBERE 0 AR 97
ERAELFAIIERE PR EEIECE Y EEL [ FREPTE
2210 ¥~ L3R F) - 417 E3 3L X 6 BHSLH WA FIHHE-F G X FF
AL~ NOTAM ~ 73k im ~ 3 p it 2 2 JaB £ 8 o §f - 4p8 o kw3
tTFHEFIENd D ERAEFEEIPF o vAEd BIERAEEZ PR T
K{HBERACAVRBF F-Aps 2 d ke d LRFRE#
P w L@l MBS AR S 2,400 2 2 AE369 % kv £
homE Y B RF 54 1,800 BERER R
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eI LAE369 o AR R EEPF 2 104 4 0 B R e TS
76 R 0w & 5 13,820 B i EpE ) 2 3] 5 2 8 3-ATIS Information O »
ﬁiﬁzmeQ’T$m”’ﬂ1§r52%%Vm%1@%%ﬁ’*
F e o T ATOMMY & & 0 % 223784 3 5o370ATIS P o i
LR 3,200 2% > A oo BAREEE, 2 ARSI T AT UFlap 5
% Auto Brake Mediumix & > 3*ALAR & & % %4 > £ 5|3 L 5 Medium
to High risk » F1 R a3 & 4% B Ap B REGE X3 pESR2 328 4 > R R
FRAOMz -5 = 2 » B 832 g7~ REaf F# JE P ER LR F3

¥4 BEVOR10 3 1258 2+ 7 5 Lpasf - &5 w10 A
FRLP S TR R AR FIR AR ALSRF BRI G
p #74 f* 2 Continuous Descentie 3> PAPIdg 71 = = — v > % X370 s

i 2g 2,000 R = % F £ > Spoilersi® B & § > ¥ & 4§ Auto Brake Medium
€% 2 & % » :z* Full Manual Brake » ¥ r pF ¢ * Reverse » ¥ ¥ ¥ {&
AR EgEA R A R G HhRIIR % T EReverse?t ¥ minimum -
fF FF i@ * Manual Brake % #3434 4 % > A& 17 directional controlt$ -
4 * Reverse » JEHIKL « )= e FREFH>EFR G2 ~ - Lno
B/ABH 5 zth X EFRZ I B84 ¥ 53¢ & 23 Stop
Wayz_ {6 & A3 > R A ToR-R » 2 RITE o iRt TREBL
PRELLAAAE WA KA RAFRFANSBIRY > T
PR Rl FEES S FRAPUL o BETE ~ LR

A ANE R T H-DVDRETR o d 5 B 2 Suskiaes > R d IRFPTHS o

BIEBE © =2 00 #ebz 2 0 B B3 1 4 3% il PR SOP et v o

2L Thunder Storm Rain 3 &

2 standard Operation Procedure
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X S TIERE S R T %ﬂf:&‘;t’ BRI 5 S S N :kﬂ“?;%" I
FREPRYEREr AP S R REFHEYLS RN ORE o
FPp AT R EEARERY

11812 BERE#iHR

BIE SR L Erusd8EF > 32 2012 # 4 0 HR EE Y 3 6 0
& % = ERJ Type Training % Local Check {s » B 4a8u 2" » 3 F
FPTEASS AR LB A S - Apdr-E A kv o TRy
HFE M-8 D 3697140 T PMo 3t dide 5 ¢ 708 o300
SR AR kw0 T S i K X 13,000 A -

e fis > B R RTH L 1281 FE > Fa g S8 § Mt
FARE > w LA TOMMY & &> & X F #&45 ;_Jf/ o { A7 (¢ ATIS
Pt LR 5 3,200 22 » 2 5 B &8 HE R L EFPH K T o
WP e £ 8 5 93000 B P ERES NEFH T L - ZwB
FEARRE BERA Y SPRER SR AR BRET RS
Fipm o B = A t8 0 3E % v Flap 50 Autobrake Medium #4 {7 ¢t =t RWY
20 VOR-1 :&23- - ¥ 12,132 2 5t ’F] i Fiasg > Rz T =
Final Checklist > »* 1,000 = * » & ¥ % F %4 Autopilot > 4373 & P& >
RERBES > FRWBAE L MERATARRESI DI T80, F

T E®EREL 5w Manual Brake 3 4v i 5 o Fgl & R e et
"60 > B F i 2R FARBEL A DB o ppFr FRA S
Pe Az 5 v vd T Attention crew on station, Attention crew on station | » #
FHUTR 2 TFREATRE e BT RFES > T APU BB
EFEeE FREG] IR PHRE B taERE 1 HE BB H
BpE S LR T kR IRE R A E £ & TWet Runway | §

/1 "

£ §E o
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1.18.1.3 #ufsfaigi it &

XPE s ER AU S IL o 8~ S RS 25 & > RO ESURGE
S p YIS E RS ERTR 0 2D EC AU RLE R 3 & o p A
*E73 Rating #4 5 ERJ & & 7 FF & % 10,000 /| > 3 #F AB4~
747 ~ A320 = FO » 4 AB4 p 2 {8 £ » 2 B i §_B738 B8 5F o

MEZ 2 FaAg I ER G Y e F @
FEABPIEEER LT G R o VR gk TR
T Ao ini B 0T b S E o Buib i X P SRR
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%ﬁﬁﬁ‘gﬁﬁﬁf’%Fiaﬁ%4 Ttk b - 2
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B RENEFE B RL W*A“’{ﬁwwﬁﬂﬁﬁoiﬁié
Review » AR F 32 & > 4 ’g??‘gﬁ ] T ey 2FTEA
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”é*ﬂﬁ FHETF MRS wef
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fé”/L’ féifl erFE’J '\#L‘é\, o

f b *& 32 (Risk Management) » # 487 § 2 pa i e £
PHWEAT L ko BT 2R F R PEAT R
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% Flight Operations Manual 4wt <

49



BE 2 RAR X HRS AR R MRER 2V S A i 2
LA **» WoH-E B B 2t Mediume © ¥ $lEa i ‘B2 R AT @ i 6,800
REHERIABAAT 2 2 o L XL L FF PR IFL S 7 HIFK
Fa5 e AT a7 M2 iR N E F e i * Flaps Full,
Brake Max - ¥ #i¢ L + == § & 11§53 ¥ < > 3 #iF Risk Management
AT O FUS T A ¢ e 2 Air/Ground mode A BT 0 F oA oA e

P2 ERI Ew  FF B iR X3 % FEHE ERI RRLE
AL 3B §r o~ JRESIE T BEHE - £4¥E0 VRIS P Policy A 2 g
EoRBIAG FTHERITTRE2ZErEHRSH 0 N &g L3 Standing
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3 # Rotate - =% » 3 ¢ 7z Reject Landing %P - ¥ §i jz 3+ (Touch
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1.18.2 #xg>jphf < i ?7}—'-

#7 ER) ###Fiv2p % 3 425 % $77 (Procedures and
Techniques )3-11 & iz (Landing ) 4cit » Flaps Full i% & iedt# Flaps
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= a3 ERJ-190
ﬁnﬁnﬂut AIRCRAFT OPERATING MANUAL

CHAPTER 3-11: LANDING

LANDING PERFORMANCE:
Aircraft landing performance is based on the following criteria:

IDry Runway|

Actual Dry Distance |

Dry Field Length = 1.67 X Actual Dry Distance

Ve |Wet Runway|

Bt feat

Actual Dry Distance ‘
|
Dry Field Length = 1.67 X Actual Dry Distance 5| 15%
i I
| Wet Field Length = 1.92 X Actual Dry Distance

h

LANDING FLAP SETTING / STABILIZATION ON FINAL:

Whenever planning an approach and landing, the pilot flying should consider all relevant
circumstances, when determining the flap setting for this particular landing. For normal
operation, two different flap settings are available for landing: FLAPS 5 and FLAPS
FULL. Comparing the two flap settings, the comrelation of lift and drag results in certain
advantages or disadvantages of either setting. If FLAPS 5 is selected for landing flap
setting, its lower drag requires less power, thus producing less noise and using less fuel.
In addition, the performance thrust available for acceleration is better than using FLAPS
FULL However, pitch attltude and approach speed are higher than wrth FLAPS FULL

distance. So, whenever landing distance is a limiting factor (. g. high weight and/or
short runway, intersection turnoff, runway wet or contaminated, downhill slope, tailwind),
FLAPS FULL is the preferable setting.

In other situations the higher drag of FLAPS FULL can be of advantage. The additional
drag results in better power/speed stability. This is especially true on steep approaches
(glide path =4.5%), in tailwind or with a very light landing weight. For a normal approach,
the landing configuration (gear down and landing flaps) shall be established on final
approach not below 1000 feet AAL.

Fl 1.18-1 AOM Landing Flap Setting 4 4 &l

3
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Visual approach should be planned to be in the landing configuration,
on proper glide path (VASI, PAPI), and at proper speed by 1000 feet
AAL. All visual approaches must be stabilized no lower than 500 feet
AAL. However, if maneuvering is required by the published procedures
in order to be established on the center line of the landing runway
(circling approach), the aircraft must be stabilized no lower than 300
feet AAL.

A stable approach is defined as:

= Aircraft in landing configuration (as per respective AOM); and

For airspeed, refer to respective AOM chapter 6; and

Maximum sink rate of 1200 FPM; and

Engines “spooled up”; and

For a precision instrument approach, less than 1 dot deflection on

localizer and glide slope until visual glide path reference can be

maintained (VASI, PAPI, etc.);
= For non-precision approach, less than 5 degrees deviation from

inbound course;

= For a visual approach / segment, less than full high or full low
indication on visual approach guidance (VASI, PAPI, etc.) unless the
descent to a landing on the intended runway can be made at a
normal rate of descent using normal maneuvers and where such a
descent rate will allow touchdown to occur within TDZ of the runway
of intended landing.

If the aircraft is not stabilized by 1,000ft / 500ft / 300ft AAL, as

applicable, a missed approach is mandatory. A missed approach shall

also be executed if, after passing 1,000 ft AAL on approach, it

becomes obvious that a safe landing cannot be made within the TDZ

(the first 3,000 ft or first 1/3 of the runway, whichever is less).

If, for any reason, approach conditions require any deviation from
stable approach criteria, such deviations shall be briefed prior start of
the approach.

® 1.18-2 FOM Stable Approach Criteria 4§ 45 8]

15 ERJ # ¥ ir+p 5 3§ 3-11 fr;ruﬂﬁ ERJ % 3 3% (T 437
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FLARE AND TOUCHDOWVN:

These techniques discussed are applicable to all landings including crosswind landings
and slippery runway conditions. Unless an unexpected or sudden event occurs, such as
windshear or collision avoidance situation, it is not appropriate to use sudden, violent or
abrupt control inputs during landing. Begin with a stabilized approach on speed. in trim
and on glide path.

When the threshold passes under the airplane nose and out of sight, shift the visual
sighting point to approximately 3/4 the length. Maintain a constant airspeed and descent
rate. Initiate the flare when the main gear is approximately 10 feet above the runway by
increasing pitch attitude approximately 3 degrees. This will slow the rate of descent. At
30 feet, smoothly override the thrust levers to IDLE to ensure that the thrust levers are
at IDLE when the airplane touches down, and make small pitch attitude adjustments to
maintain the desired descent rate to the runway. Touchdown with an airspeed of
approximately VREF plus gust correction. Do not trim the stabilizer during flare or after
touchdown.

Shifting the visual sighting point down the runway assists in controlling the pitch
attitude during the flare. A smooth power reduction to idle also assists in controlling
the natural nose down pitch change associated with thrust reduction. Hold sufficient
back pressure on the control column to keep the pitch attitude constant. Avoid rapid
control column movements or trimming during the flare to avoid increasing the pitch
attitude after touchdown. Such actions are likely to cause pitch to increase at
touchdown. Do not allow the airplane to float. Fly the airplane onto the runway and
accomplish the landing roll procedure. Do not attempt to extend the flare by
increasing pitch attitude in an attempt to achieve a perfectly smooth touchdown. Do
not attempt to hold the nose wheel off the runway. If the airplane should bounce,
hold or re-establish a normal landing attitude and add thrust as necessary to control
the rate of descent. Thrust need not be added for a shallow bounce or skip. When a
high, hard bounce occurs, initiate a go-around. Press the go-around button, place
the thrust levers in the TO/GA detent and use normal go-around procedures. A
second touchdown may occur during the go-around. Do not retract the landing gear
until a positive rate of climb is established.

RUDDER CONTROL AND NOSE WHEEL STEERING AFTER TOUCHDOWN:

Rudder control is effective down to approximately 50 knots. Rudder pedal steering is
sufficient for maintaining directional control during the rollout. In a crosswind, displace
aileron into the wind. Any delay in performance of the after touchdown procedures will
markedly increase the stopping distance. Perform these procedures rapidly at
touchdown. A hesitation in application of brakes after touchdown will increase landing
distances approximately 230 feet for each second of delay. Stopping distance will also
vary with wind conditions and any deviation from recommended approach speeds.
Actual stopping distance will increase or decrease approximately 50 feet for each knot
of tailwind or headwind respectively. Similarly, actual stopping distances will increase
approximately 50 feet for each knot above VREF at touchdown. The above values are
representative for ERJ-190 airplanes in any normal landing configuration. During rolling,
PF shall avoid rolling the nose wheel on the centerline light, while the nose wheel shall
be kept as close as possible to the centerline.

Revision 11 Page 3-11-2

] 1.18-3 AOM Flare and Touchdown 3 4[]
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MANDARIN AIRLINES AIRCRAFT OPERATING MANUAL
® Approach speed (VAP) = VREF+1/2 steady headwind component + gust factor.
® Gust factor = gust minus steady wind
® A correction of 5 knots i1s added to the uncorrected VREF to determine the VAP.
® When landing with Flaps 5 or Flaps FULL, the maximum wind correction is 20 knots.
® Allow speed to drop to VREF + gust factor just prior to touchdown.
Example #1:

Headwind component = 18 knots, gust to 25 knots

Add 9 knots for wind component and 7 knots for gust factor.
Approach speed = VREF + 16 knots

If the total exceeds 20 knots, add a maximum of 20 knots to the VREF.
Touchdown speed = VREF + 7 knots

Example #2:

Landing runway 09, reported winds 180/20G30:

No headwind component because 90 degrees crosswind
Add 10 knots for the gust factor

Approach speed = VREF + 10 knots

EFFECT OF FLOATING:

Floating just above the runway surface before touchdown must be avoided, as this procedure

uses a large portion of the available runway. The airplane should be landed as near the 1000
feet touchdown target as possible rather than allowed to float in the air to bleed off speed. If the
“anplane snould De ovel the recommended speed al the point of miended touchdown,
deceleration on the runway is about three times higher than in the air. Consider an airplane that
would normally approach at 130 knots and require landing distance of 4000 feet. With other
conditions constant, flying over the threshold at 140 knots and touching down with 10 knots
excess speed would increase total landing distance only 500 feet. If this 10 knots excess speed
is bled off in the air before touchdown, landing distance will be increased by about 1150-1500
feet.

EFFECT OF GLIDE PATH AND HEIGHT OVER THRESHOLD:

Height of the airplane over the end of the runway also has very significant effect on total landing
distance For example, flying over the end of the runway at 100 feet altitude rather than 50 feet
could increase the total landing distance by 1000 feet on a 3° glide path. This change in total
landing distance results primarily because of the length of runway used up before the airplane
actually touches down. Glide path angle also affects total landing distance. Even while
maintaining the 50 feet height over the end of the runway, total landing distance is increased as
the approach path becomes flatter. A combination of excess height over the end of the runway
and a flat approach uses up runway in a hurry. Glide path angle is a function of pilot technique
and best results will be obtained at a normal ILS glide slope angle.

Revision 9 Page 3-11-5

] 1.18-4 AOM Touchdown point 4 45 ]
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7o STANDARD PROCEDURES AND
| [EmeRaER e OPERATING TECHNIQUES
el 195  PROCEDURES LANDING

Antiskid Protection; and

Touchdown Protection.

At high speeds, apply the Emergency/Parking Brake handle to stop
the airplane monitoring the Emergency/Parking Brake light and
maintain steady pressure. The brake system provides sufficient
pressure to start braking. As speed decreases the required handle
deflection increases to maintain continuous braking.

If a tire burst occurs applying the Emergency/Parking Brake, do not
release the Emergency/Parking Brake handle until the airplane stops.

LANDING ON WET, SLIPPE RY OR CONTAMINATE D
RUNWAYS

Wet or contaminated runways have much lower friction levels than a
dry runway; Friction depends on the runway surface, materals and
conditions. Runway contamination may reduce friction to very low
levels. The FAA defines that a runway is contaminated whenever
standing water, ice, snow, slush, frost in any form, heavy rubber, or
other substances are present. If such conditions exist at the time of
arrival and were not taken into account during dispatch, a landing
distance re-assessment must be conducted. The GRH presents tables
to aid this analysis.

Conduct a positive landing to ensure initial wheel spin-up and initiate
fiim ground contact upon touchdown. Such technique avoids
hydroplaning on wet runways and reduces the strength of any ice
bond that might have been eventually formed on brake and wheel
assemblies during flight.

Stopping the aircraft with the least landing run must be emphasized
when landing on wet or slippery runways.

Anticipate the approach procedures and speeds: a well-
planned and executed approach, flare and touchdown
minimize the landing distance;

Immediately after touchdown, check the ground spoiler
automatic deployment when thrust levers are reduced to IDLE;
Lower nose wheel immediately to the runway. It will decrease
lift and increase main landing gear loading;

Do not use asymmetric reverse thrust on slippery and icy
runways;

3-40
REVISION 14 Page 5 |

SOPM-1755

®] 1.18-5 SOPM Landing on wet runway 3 45 8
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Embraer 190 QRH PD-35 Landing % # E3i® G % X b f B 4 (3£

B 1.18-6) -

e .n':;_ i PERFORMANCE DATA
e
FMERAER T80
| Approach |
APPROACH AND LANDING REFERENCE
SPEEDS
EMBRAER 190
CF34-10E5/10E5A1/10E6/10E541 ENGINES
WITHOUT ICE ACCRETION
v, v b4 v
WEIGHT | o) 2Fs | rLap2 | TLAP [ pidpa| Vs
FULL
ooy | eaas) | pas) | paas) | pass) | pass)
£2000 106 130 104 15 156
£4000 108 13z 104 17 158
£5000 109 134 104 119 161
£3000 138 104 121 164
70000 13 138 106 122 188
72000 114 140 107 124 188
74000 16 142 108 126 171
T6000 18 144 10 128 173
78000 13 148 12 123 175
EO0000 121 148 113 121 178
2000 122 150 15 132 180
4000 124 151 115 134 182
5000 125 153 7 138 184
B3000 128 155 13 137 186
50000 128 157 120 129 188
] 109 1 Tl 130 LE)
54000 131 150 123 142 193
Tou Tog 1o 129 K] 1
53000 134 164 125 143 187
100000 | 135 165 127 145 199
102000 | 136 167 128 148 Bl
104000 | 138 168 128 143 203
10B000 | 139 170 130 151 05
108000 | 140 172 132 152 207
190000 | 142 173 133 154 FIiE]
112000 | 143 175 134 155 11
194000 | 144 177 135 158 FiF
H
g
3
REVISION 7 FD30-3

] 1.18-6 QRH Vref 4 48]

Embrare & f 170/175/190/195 £ & 4z /P 5 3F 5 2 H

73 (Procedures and Techniques) 3-40
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PROCEDURES AND STANDARD ) :;:
TECHNIQUES OPERATING o AEMBRAER 190
PROCEDURES il ros

Make sure that the airplane is properly trimmed during the approach.
This maximizes elevator authority for the flare or in the event of a
missed approach.

Target approach speed is Vae, which is Vges plus wind correction. As
the airplane approaches the touch down point, initiate the flare
approximately 20 ft to 10 ft by reducing the rate of descent and slowly
reducing thrust levers to idle so that they are at idle when the airplane
touches down. Normally a 2° to 3° pitch change will be enough for the
flare.

Plan to touchdown at the runway touchdown zone, which is typically
located 1000 feet ahead from the runway threshold. Monitor the final
approach path using all reference available. Do not allow the airplane
to float in ground effect, which unnecessarily increases the landing
distance and risk of a tail strike.

After main wheel touches down, use autobrake or apply manual
braking as required for the runway condition and length available while
easing the nosewheel onto the runway. Pull thrust levers to reverse
and verify spoilers actuation. Autobrake will be disarmed by gradually
pressing brake pedals.

Reverse thrust should be selected consistent with runway conditions
and modulated as required. Apply thrust reversers cautiously and
observe how the airplane responds before full reverse is used.

Full reverse thrust should be used when landing over wet, slippery and
contaminated runways. Maintain maximum reverse thrust until the
airspeed is approximately 80 kt. Then smoothly reduce thrust reverse
to MIN REV at 60 kt and idle thrust at 30 kit. Thrust reverser is more
effective at high speeds; the use of reverse below 60 kt increases the
chances of foreign object ingestion by the engine. If necessary the
thrust reversers can be used until the airplane come to a complete
stop.

Rudder control is effective to approximately 60 kt. Rudder pedal
steering is sufficient for maintaining directional control during the
rollout. Do not use the nosewheel steering tiller until reaching taxi
speed.

3-40
Page 2 REVISION 15

SOPM-TES

] 1.18-7 Reverse Usage SOP i 45 ]
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PROCEDURES AND STANDARD e
TECHNIQUES OPERATING y _‘-; fnl'.nlulsﬂ 190
APPROACH PROCEDURES e 195

Airplane status and operational restrictions must be discussed during
the briefing. If any failure that affects the required landing distance
occurs in the final approach, consider a missed approach in order to
better evaluate the situation and an appropriate runway length.
Failures that affect the landing distance are commonly associated to
brakes, ground spoilers and/or thrust reversers.

It's recommended to perform an instrument crosscheck as soon as
cleared by ATC to intercept the final approach course. At this time
pilots crosscheck radios and minimums for that specific approach. For
far ILS captures, verify if intercepted course is in accordance with the
MARKERS indications and the PFD MAP display. If any discrepancy is
found disengage the AP and take the appropriate corrective action.

The altimeter setting must be done when passing Transition Level, or
according to ATC.

BASIC APPROACH MODES

— Pilot is responsible for monitoring all phases of the approach
and calls out any observed discrepancies:

— Any deviation from the flight director guidance -
“GUIDANCE".

— Rate of descent in excess of 900 ft/min — “SINK RATE".

— Airspeed above Target Speed + 10 ki— “SPEED".

— Airspeed below Target Speed - 5 kt or below Ve, whichever
is higher —“SPEED".

— Localizer deviation in absence of flight director - “LOC".

— Glide Slope or FMS vertical deviation in absence of the
flight director “GLIDE”.

— Any Autopilot malfunction — calls the failure.

—  Flight director failure to arm or to engage the next expected
mode — calls the failure.

— Perform the callouts in case the EGPWS fails to do so
automatically — calls the crossing altitude.

3-35-01
| Page 4 REVISION 10

S0P TES

] 1.18-8 Standard Call-outs SOP i 45 8]
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Also for special situations the PIC or PF can request additional call-outs by briefing his crew
accordingly. The PF shall always inform the other flight crew members beforehand when, for
sound reason, he intends to deviate from standard procedures.
#l 1.18-9 AOM Standard Call-outs 3 45 ]
i 14 - iz
15 ERJ $ 4k (750§ M
B ®ofidie B JRFE TP 500

A

-

FARRE HELE P Ny
A0 B AR 2 e e T (

2

- Ly e
¥ g 1.18-9)

weather, landing on slippery runway etc.
If any automatic call-out fails to occur.

Y BT RS T
E (S Wi Z ERJ-190
Sy e AIRCRAFT OPERATING MANUAL
APPENDIX 01: STANDARD CALL-OUTS
Besides the standard call-outs for routine operation, call-outs shall also be made by PM
whenever situation so requires or when deemed useful for the situation awareness of the PF.
This is the case with:
® Significant deviation from intended flight path or speed.
L ]
[ ]
[ ]
L ]

Abnormal condition, malfunction or system failures with respect to flight phase.
Executing any FMS selections.

Speed, altitude and/or attitude call-outs in special situations as wind shear, other adverse

A

Boog P2 (T

%
pfdew 3 Ildle =% (

=

% 6 F & ¥ T4

@ 1.18-10)-
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CREW COORDINATION DURING LANDING

PF PM

- At 30 feet AAL, verify ATS retards (*) to
IDLE and commence flare.

- After main wheel touch down, lift the
thrust reverser triggers and select MIN Monitor two green REY indications
REV or MAX REV as required. on EICAS.

- Call-out: any deviation from normal.

- Call-out: “eighty”.
- Select ABS OFF by pressing brake

pedals. - Monitor aircraft deceleration.
- Call-out: “manual brake”.

- Call-out: “sixty”.
- Check / select thrust levers MIN REV.
- Disconnect A/T.

- Call-out: ‘“thirty”.
- Select thrust levers (forward) IDLE.

When reaching taxi speed and CM2 is PF, CM1 calls out: “my controls”.

(*) The automatic retard mode (RETD) function is dependent on RA signal. The PF should
always keep one hand on the thrust levers to monitor its movements, especially when
operating with a single RA. When both RA have failed (RALT 1/2 FAIL), disengage ATS
prior to the approach.

® 1.18-10 AOM Normal Procedure — Thrust Reduction 3 45 [

1.18.3 EH sl 2 TR
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Embraer 190 AOM VOL1 CH5 05-35—-Landing > & i%3- & #7% §41¢
FEAEPE > hgtia i 2 fn T 4 Unfactored Landing Distance *°3% 1.667

&> A REaig 2o =T 5 'Unfactored Landing Distance | 3 1.917 & -

NhALFES PSR AR EEToRAAFLTEER

RS REAEZ R ST E 0 S8 72 T Unfactored Landing

Distance | 4r% 1.18-1 -

# 1.18-1 Unfactored Landing Distance

UNFACTORED LANDING DISTANCE (ft)
EMBRAER 190 — CF34-10E5/10E5A1/10E6/10E6A1
MAXIMUM MANUAL BRAKING
FLAP 5 — NO ICE ACCRETION

PRESSURE ALTITUDE (ft)
WEIGHT 0 | 1000

(Ib) WIND (kt)
40 | o 10 | 20 [ 40 o | 10 | 20
66000 | 2496 | 2085 | 1955 | 1829 | 2543 | 2128 | 1998 | 1871
72000 | 2637 | 2217 2084 | 1955 | 2688 | 2263 | 2129 | 1999
78000 | 2777 | 2347 | 2211 | 2079 [ 2831 | 2397 | 2260 | 2126
84000 | 2914 | 2474 2335 | 2200 | 2971 | 2528 | 2387 | 2251
90000 | 3050 | 2602 | 2460 | 2321 | 3110 | 2658 | 2515 | 2375
96000 | 3186 | 2729 2584 | 2443 | 3250 | 2789 | 2642 | 2500
102000 | 3320 | 2855 | 2707 | 2563 | 3387 | 2917 | 2768 | 2623
108000 | 3454 | 2980 2830 2683 | 3524 | 3046 | 2894 | 2746
114000 | 3584 | 3102 | 2949 | 2799 | 3662 | 3171 | 3016 | 2865
| Per 5 kt above Vref (and no failure) add 206 ft.

%% Unfactored landing distance is the actual distance to land the airplane on a zero slope, ISA
temperature, dry runway, from a point 50 ft above runway threshold at Vref, using only the brakes
and spoilers as deceleration devices (i.e., no engine reverse thrust is used).

62



Nrd)
At

Im<

63



52% &5

2.1 kT

L e | BT R B A R R R B T2
ZHRLEEHI Y BEBRET BRER R X 2R R R
PR Fs L P E T AR

AT U B ek AR M 2 1R 3 A T S AR e
@%E%“%W‘z%@%w\%mﬁﬁﬁ%wwé\%ﬁﬂw\ga
ERJ B #53k it L P« 553 pEd ~ KBLA 47 % A a0 18

2.1.1 F# #3

BB B THEREFRT > S RS SR L RBYE 0 #18
PLLBP L1044 F ke E o ¥ 54 1800 REHE > FET
fri s Eer €8 5 92,190 & > ikt ik £ F 95% 5 - £ D 4n
mErEgiE o R ER) B8 FFE2p % 3 /452 H
(Procedures and Techniques) 3-11 & 3 (Landing) #xit (3R
1.18-1) - Flaps Full jz 3 gedtde Flaps 5z RS S &> ~ £ & fo/&
‘eFaif 2 REE R T 0 Flaps Full 3 $if § 2 73 23] f4ne | &
F R FE o & Flaps 5 7F s R3] 0 7 i Flet 4o T BEAE o

2.1.2 & it H

LA

i iz BuirE Py

6.9 & i&3-(Approach ) 6.9.8 /| & £ < _:& 3 ( Stable Approach Criteria )

6 % 425 % $# 77 (Procedures and Techniques)

64



fpz - (GERIL18-7) #us i 2 FM LRI E FER o B
FrWsadEpE L a2 3000 &% UL »H ¥ - F
HE S 5 205 £ R S 6,890 (2,100 27 )51 1/3 £33
Todup 2 B FEH M ELE LR 20 FaiE BE 2,297 R o @ i R - =%
F e 20 §53F 7 2,830 7% 0 % - = F R 20 $43 B 3,150 o %
ARBESE 13 £ 2 2,297 W2 jaif ¥ R IEM > kIR ERL L P fET
2 R QEITREL LR Y LR FREIRTIARGE

LU N A R & 5

213 E B DT

£ ER) B84 tLp 5 33 3-11 § 3P ERJ ¥ 4k (v 407 (3
B 1.18-3) » e 3 & 30 RKpEF > #9 Pyzw 3 Idle > ¥ rx et ¥
BEPF > b PP e e Idle =% 5 F A fBEEE ) 10 RpE s B 4T 0 B 4
sy 3 B FRRTES BBFHEER LGS Vref + Gust
correction - # ¥ ;& ##8:5% (Floating) > B#-BiBHE g+ & ==
ERRGTAERE 2V AETREE Rk A R TH (3£H 1.184) -
Embrare & g 170/175/190/195 £ &% it/ /5 0 % 3 F /25 % 717
(Procedures and Techniques) 3-40 &%+ (Landing) #cit 3 B &/
FESE 2 RO FEEONRNF S PF > 44 T Positive ; 2 TFirm |
¥re (4B 1.185) -

ZyDVDRFT# - T &y ERT 3 R H50R > B4T 8> p &
WP ARTBIAN30R > Bdowr iz ZRT B A 13 » Ko f £
gk P pEZ LM P =R AN L 312 A% 342 & (ldle
R 22R) cHEM PG R T ERT B A 25 R 0 B f

65



LR P e A P AR R 13 FH Y Y 104 -
&%%%%z&i’%@ﬁ&@é1&Ny%<ﬁ@11&& > @

BE PR R AT S 122 /P B P ko FREE R M VA
S LK

U TR TR R T iE R TE  TEPE A TR R R
HEWEHT F EETH YRARBEFERN FHE o

B E - 4 02 gay R B "% %k st (Instrument Landing
System, ILS) 1T % 2 > @ * VOR20 s ¢ 5 L g F i
BhES o Ty R SIS L RSEGHEF o 5 20 g
Eﬁr,‘ PAPI %‘rfﬁﬂ Pf g o AT A | TR W E

RIS R Lu - % = 2 R H5 20 A eSS o 1K

SR CEFD RTINS T DB R R NEIR T o P TR T Sl
B30 10 3 12005 e PAREE e Mg R AR D B8
RORSSRATH & * a flrda 8RR G 5§l Sudse D s i
A et F SR Arat i 50 rF PER e AT bl & gl 1T o H
T i B F G B pEeniz B vt 20 §4if b X9 550 v (3R 2.1-1) > 4p
FO A E ST W a3 5 8 & (Threshold Crossing Height, TCH) &g
X B0 PE > Sufb e ErEaEER L 2 GdRE 2 B (R 2.1-2) 0 F
AR BN EE TSI A AL AR o

2oy b X Bbe BB PP & 2 Bedr s (v

66



B 2.1-1 #7248 =2+ 20 §a 3¢ ¢+ %) 550 R pF AR T 7 B

B 2.1-2 &4 23 20 g4 i 5 PF i 7 2 B

2.1.4 F ¥ 18317

Embrare & 4 170/175/190/195 = # & ivfe /£ p £ 3F /25 % &

67



73 (Procedures and Techniques ) 3-40 &-jz 3 (Landing) #xif 3 B /%
I Basg 2 50 4k iv (G5H 1.18-7) » »R/FBE S EF > FRiS &R
* Max Rev I 7% % 802 /pF » ZRis M E o4 > 60 2/FF 1 Min Rev
(b FPHi=% 128 ) 302/ Idle =% (B 2.1-3) » s 3 @
P Ffed B2 pridrakbh G odoy R FRY F IS T HP 2R

SYSTEMS DESCRIPTION

| EMBRAER 190 AIRPLANE EMGINE

S o = OPERATIONS
MANUAL

CONTROL PEDESTAL

EM 1 TOACHA 40 024 DO

B 2.1-37% P4 =% H&l

68



%y DVDR T » %4 % - =X FHets > Rbe i = R s g
MinRev iz % - ¥ 10 §j ¢ » 45 7 5 & 83 A JpF > g8 PP 4R B 2 Max Rev
=% 0 £ 10§58 > dpom F i 37 R/ M AR ¥ Y Min Rev i % o
PR R D BB R R PRy Idle R o s R T
7 83n/pF] #* MaxRev > # # & @ sa ki itz prid o

i WEzmsuy % % (Federal Aviation Administration, FAA)
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Figure 19-1. Landing Time Delays
PILOT PILOT
ACTIVATION OF ACTIVATION OF
FIRST SECOND
. TOUCH DECELERATION DECELERATION STOP
~ DOWN
S DEVICE DEVICE
‘\\\\
\"\ r r 4 a
1—@—»4—@ >l »
Transition from touchdown to Full braking
full braking configuration configuration to stop

(a) (1) This segment represents the flight test measured average time from

touchdown to pilot activation of the first deceleration device. For AFM data expansion, use the
longer of 1 second or the test time.

(b) (2) This segment represents the flight test measured average test time from
pilot activation of the first deceleration device to pilot activation of the second deceleration
evice. For ! ata expansion, use the longer of 1 second or the test time.
d For AFM dat the longer of 1 d or the test t

{c) Step (@ is repeated until pilot activation of all deceleration devices has been
completed and the airplane is in the full braking configuration.

Bl 2.1-4 FAA AC25-7C #0 & p i 4% 45 1]
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# 12 (Crew Resource Management, CRM) o {&#es el ¥ 5 fbnle
RA-Rad R el BT R M {2 Fare ol ki /7 ILS
EHPEF I ERABAP R L A RETHEF MERA &
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(Procedures and Techniques) ¥ » 3 &7 @iy 2 f & b
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47 P RaniAra g i RS R ¥R BT A L b R -

0

2.1.7 &3 ER) #3F vL p

Embrare & 4 170/175/190/195 &= # & ivfe /£ f £ 3F /25 % &
73 (Procedures and Techniques) 3-40 &% (Landing) ° 3 - %
ATt g MIURIFESE 2 JE 3 BT 0 R A RF T 0 R4
B EBEEEN B FPAF P AR TS TS T2 4P
AREBERRE sRPBEFE s BrBELRTE SR EiTHT2 Y
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i ER) BB ITER 4 MEH O P2 T35 3352 37
v ¢ LR e Bt aE R B0 R E L B e w T Idle ¥ (3
Bl 1.18-3) » et % 6 F T ¥ ITARA ¥ > FEe R FREP Fod
pdoyewr 2 Idle =% (3B 1.18-10) » EH 247 b2 (FRE -
P IRT NI - QA

2.1.8 & ¥ EAEA ¥

2181 §micg

45 1.18.3 & DVDR f i > FTapITHEE YT (ERTE A 53
RIZAfiEs ) 2 €2 b 485 02250 #p2 kR T0X 2.7
P $fRA 1181 BT MPEPAFEILL > T E A EFET 2
"Unfactored Landing Distance | % 5 2,772 » Fizia:g FmT™ » &
R E R BERE R 4,621 7 REAGEHRT B URAT E R N G 5,314
Rl B 2T F g BEAR 6,800 % 0 & 07-02A 4nd B 4T
FR IR H AR 2 P TR

BfRAERERE A ERFRT > BRFEILT R ER T E
*hoXGEE £ R 97,002 5% kR 10R/pEEEE 2. d £ 1.18-1 B 17
Unfactored Landing Distance % 3,208 ** » % & §z8a3f % jRidig ch% >
i & (Safety Margin) {8 » #7% 734 pEHA W 5 5,348 % 2 6,150 R >

OBRER R R £ R 97,0028 F BF R 0%~ kb 107L/pFr 2 e HiE R 5 Vief+0 L/
B o
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B ST F §5E BEAE 6,890 R 0 F iR & T

BmT o BnitE v 2 LT o
2.1.8.2 Pl P ey P2 E M IERITER

FAA# *> 2006 # 8 * 30 p 3 # 4k iF + % » &3 (Safety Alert for
Operators, SAFO) 06012 » # &k F#f s X Bzt £ § B
G R HO W R R R Y R
bo 15%% 2AR R 2 R BER TR B K S | e H R
¥ opEgre h7 @ pear 2 (Air Distance) 7t R R R g 2
AR DRSS E T 49 R E R A TR
P 4 201 FALPE R R GRAL 49 2 ke ¢ § 15%

X AR e

%211 BBIEF LB BN TR oA Gk D

. Factor to apply to
Runway Condition Reporteq Braking (factored) dry runway
Action . .
landing distance
Wet Runway, Dry Good 0.9
Snow
Packed or : :
Compacted Snow Fair/Medium 1.2
Wet _Snow, slus_h, Poor 06
standing water, ice
Wet ice Nil Landing is prohibited

LAHLB AR 101 £ 10 1 18 p (A EH A {5 e B o

% dhedb B A& 50 T B 57 3 ST 2 5B 0 {5 5 1,000 % o

29 %7 Alc: BARY B A EIHLH g@a%;ﬁ*gu; F dg4 ;;{_%_ o
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< 275 % (Safety Factor) z # M GEARE FME B R REF
RAZFRAFFT - (1) BFF /”F,»#'zéz%ﬁ 2 JEHEAN D e D N EHEHE T
(Approach Briefing) & ¢ 7 7 # #]# 4 £ - ﬁiﬁ)@ix 520 (f5 - 8
Fa if JE o pEaE B 2 7V 2 115% Safety Martin) £7 5 £ f gt 2 &
A2 e

#13 AOM?® Unfactored Landing Distance 5 iz §a:g ~ 50 ¥R id i
BAEE Rt B A A1 KB AR Fgad B EEST 20 Ry
T iEga g Bg 1,000 R0 i E 8L (certificated ) 7% & EHE 0 B
# B b7 edk T3 ) QRH PD-35 Landing T 4L » 2. 7% & §E
EFZAOMAp I » 4o f 22 d QRHY 228 2 9 5 iEd o X %3
SAFOF# » T iz g 1.18.3 & F#L » Unfactored Landing Distance 5
2,772 » it it B 5 1365 /pF %0 7 2+ 8 J1iREa £ 4 FEd 5 4,599
w 3o 5 #i2 FOM Rev 16, Chapter 6 ® # 2 ¥ # % 4 5a:f £ & 2 o 1/3
2 3,000 2 fAEY 0 Y SAFOFTH &3k » F F i Y chx ¢ iE
MR F 2 o MEAE S SSHEE L AR L b &4 EEFOME B
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v RIS 4R 1297 g E R G EREERERERY E
WHEA o BH e 7 AN FRG EENEE2 R R -
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M > R E AT K M IR > S 2 P B BRL S s 5
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% %z QRH-3078-011 Rev.7 > v 4 @ Flap 5 ¢ i+ ¢ € 92,000 £ ehit 3% % & & (Vref)
= 1292/ > DVDR ¥ je452 selected airspeed & 136 iL/m » 44 % 1.16-1 i3 &5 4 4c
5 5L /pE 574 FEHLAH 4o 206 7 » TIEHE B A e T L/PEIE K BRI 4o 288 % o

3L (2,772+288) x1.67x0.9=4,599
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Ro 593738 E‘i#ﬁ_{iq-xfr‘ﬁ“ﬂ.x,zhﬁhgﬁ
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jod BERE G BB PE TR G o Rixdp 1.6.2 F
TrR SR R E LR F

3

BoWdg 29d 2124 P R 05 222 2 F o i B
( Constant Altitude Plan Position Indicator, CAPPI) 3 & w4 B (@
2.31) AR SRS S e S 0 B G 2§ RRIEEA o

Ma.ku ng

\
\
\
\
\
I I
/
/
/
/
PdfFile: 01.cappi

Clutter Filter: DFT 7
Time sampling:Variable

» 75.0 dBZ

» 70.0 dBZ

» 65.0 dBZ

» 60.0 dBZ

55.0 dBZ

50.0 dBZ

» 45.0 dBZ

» 40.0 dBZ

35.0 dBZ

30.0 dBZ

25.0 dBZ

20.0 dBZ

15.0 dBZ

10.0 dBZ

+ 5.0dBZ

PRF: 1000 Hz [750 Hz
Range: 81 NMi
Resolution: 0.202 NMifpixel
Height: 16 hFt

Alg type: CAPPI
CAPPIRange: 1 NMi to 22 NMi

Data: Radar Data

B12.3-1 5 2835 40 2124 p5 3 2 v 4 @]

Ry ICAO v p # % F LA A B2 M g R T A F ) FRAHR
EAAZE 25 2R 5 )R 0 210 25 A& SN ]FER RZ
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"é@%ﬁfifaﬂ;%’sé@ﬂFAAﬁ6/ﬂ\ﬁ A€ 2428 0.01 7 5] & > =

3 0.03rf 5~ o7 H AWOS & £ 3+ 5 1 2L ;8 & £ 2+ (Tipping-Bucket

Raingauge) » § # £ 25 02 2 prsesr- > d £ 1.7-1> £ &

XA 33 4ndAa g hFE 0.2 2% 52100 pF3 2200 pF- ] pE
4

ElY -i
AR L A0 R R T R REFLEA BRI AR A o

LS

24 B3

2418 H F KT

it B 0 Al g (Runway Strip) 3 g (7
Fid - FEEFELI L2 ARE R (A2 110 §5HREEAT R )
ARBEKE S S 20 20 28 c HF A FRL I 2R B
BERAIE ¢ oMK 36 2 €l A Bt AL ¥ 3.4.4 8 F
Rfprisifr AP 0 BF 346 FERIPFHEGT L HF S EHHA
A ETEE 8.2 & Pk BEEH D L BBBT Llnr TR #
N N EEEE JNES S A N

G FE SRS kR B AR TR PSRRI FECRE
AR AR ETHE 82 BB EL L BBKT A T p

2343 s pE R Y A TA L pREY cRZ BEENAY v RE PR
TR —3 pl & 150 &% ﬁﬁlﬁkjﬁ}i/ﬂ\‘x‘ﬁy 38 42 §5if -3.4.6 L*Fiwﬁ“&a:g%% 4
FAH BB pre L PR B S Ry TR BT -

Boaw g FiE RPN AR g BT 82 (BEAFFE) #F 250 —)r;cz‘f—&r'—f :
x——‘f’ﬁaxﬁﬁﬁﬁﬁg DIVEER D P BEPHEE L RPHT L F e PRI R G o R
R se % 14 3t ) Attachment A 8. 2 Objects on strips » 4cif 4o : Within the general area
of the strlp adjacent to the runway, measures should be taken to prevent an aeroplane’s wheel,
when sinking into the ground, from striking a hard vertical face.
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5T I0E P e 46 3 49 %
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K35 k. g (Faf) e AZEE FRAE
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B 101 # 97 B3P WHFRGFE RS- X2 BEF KRR FI% 3 FA
B AR R TR 2SR E R 12 28F 0 Flut 2 0
$ 3B HRIECE  BRA 365 2R EkRlE R TR Gk
062> F> 37k EAEEE 053 2 5 MiEH 04395 22/ ] pF
Wiplid B> TR GEE 049 3R E A EIRF 0.36 2 & ik
W 0240 S F X B F’“ﬂlﬁi“f’“pﬁi TE > Feh g R SR
B Z 9! 3P RREFEREIEFAFL O LTFEIY 3P RS
EREAPE O MRMERFIFLIFET R ERFE L

PSR T bt - s o RIS R 0 B E TR B
PEE R M Bk & fo

2.4.3 i fok it B

2431 HeHHR

PR e 2R OMETZ B E e R R R FREY
m%ﬂ&%ﬂ@¢’%Eﬁﬁéﬁi%ﬁﬁﬁﬁigﬁﬂﬁﬁﬁﬁ*’
LA S THEFERTL b e 0 T TGS P Ry
RS S ER -

mv

Bl R0 Sk 2 TiE 'FJ'FL?’J (ﬁ‘}s‘l R RN T I ]f% 14 ¢ it
f) % 3118 gF Rkt FH <) FE L2 paip HERE T A
1.5% » +7 -] 1% -

20 paiE i HL R T 1% 0 3 B ERHE R A R 2T 1.5%
7R Y 1%2 g & o
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2432 %aPoys kiE

A2 11816 H#p HEFSGErE P ks ERXEFTFE
FoFFEM G FEBREEFIH T LG L FARBERHE T Wet
I "Water Patch ;, & o & T4f & #4238 3 2B 2 -k o

AR L A LT7-1 5 2BFAWOS 205 2355 2482 1 /)
AR FH o ZWEE W 6 448 (2118 1 2124 pr) 20 §aif '3
X 04 2% -Ju & [ pFiagsi 4% (015748

i ¥% Texas Transportation Institute = ;% (3%2.4-1 %) - # » 20
Faig S i 5 o (16.4042 <) 71%&#\1;11@%* RIER L 021 OB
(0.00827 v4 ) % # # & 0.98% iz & » £18 T 248 5 -kiF 5 0.185 2 % »
B E FLEGTE B P RS FAP o

g = (338 % 1070 im0 @ s 4]

whera

(=9
i

average water depth above the texture (in};
T = average texture depth (in);

L = drainage path length (ft);

-
1l

rainfall intensity (in/hr); and

]
1

cross slope (fc/fc).

Bl 2.4-1 T34 6 -RiFH A 3|

24.4PAPI k3= §

20 52 PAPI % 8 B AL3 | uil e 32 3 i » ¥ Ba s £ R S 1
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PAPI 2 ¥ pteLiE s (Aiming Point Marking) 75§z # &% % =% I §F
B4 if 5F 260 2 % o

PAPli= >t g3 2 B> d 4 FFE TR e > 30 E =KL g+ 2
500 23710 MR T H R BAPENE R ORRAKIAR2 FF

22 0% %ﬁﬁ*ﬁﬁ‘?ﬁ’t?éﬂpﬁuii 2°50 > PERE PRI F
2 1o BT AFrMEE IR L ERSE N R RE 3710
ERERPAL F B2 3§é{»’;;,14433%&;’:{»,@5,;5;2.4-2%1360

AR 2420 FHEHEA S 0 T KT G - RpF o EE A @
*A320 AN PR R AR BHkE R 7.25 27 (238R)
POEE DA SR EE TR | A 527 R TR RS LEEFT
2 & FAIIEIE 2 % > A gEApAfS 5 16.25 2 % o s utan 377 §
12 ePAPIK B i ¥ BERSiE EF 310 % i PR R T LS A
v PAPI#2 % 1 & A& (Minimum Eye Height over Threshold, MEHT ) ¥’
521471 2% o g KB R 4B 2.4-3 977 0 B RIRF AR
£ E AT A EPAPIZE o &8 £ PAPIK & = % REEES:E 5f 258.65
DR o BoEHCis B 260 o % o M PFMEHT 2 15.21 o~ = (567 )
Y 2RPAPIZEF X 32 ILS- XK A xAd2d v R 4E&ET 30 7
425225 T H3%252°25 12°45 B 2%52°45 13
15 B 1% % 3°15 1 3°35 Rk BiFE24-48 -

Off b RE AR Q15T AR LR F AN AREIEGR S F 8 & AR E4 T ks

¥ Tt's the lowest height at which the pilot will perceive an on-slop indication over the threshold. |
*F AR R e ?\(v i Q157 3kt L0 B AP AR HK G F 8F P %Fﬂ?iii‘/ﬁ"%#p'F A
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See Annex 14, Volume I,
— Figure 5-16 and Table 5-2
for dimensions and slope

T =

15mxim-——-=:

Om*1m

- W

PAPI UNITS

A: TOO LOW A m‘m

B SLIGHTLY LOwW
C: CORRECT

D: BLIGHTLY HIGH E TOO HIGH

@ RED -

M = unit 2 setting less 00°02'
O WHITE D, = distance of PAP! units from the threshold

B 2.4-2 PAPI KX & = % [

e 261 fan 2°43'
Lens height _ — _ 103

0.3 m _L_ ———— T T T T 7Y s8321-6065 _
_— e = = == e = = = T T ==
PAPI site elevation 63.21 m Thrashold elevation 60.65 m

Bl 2.4-3 fazp 534 B &7 PAPI X ¥ =% B
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5 AB(E R AR E E LR
ERROE 354%54&12{1)

14. 9T
TC020508 72 % e A PAPT 2 5 )< T 24

15. 21a
A b+ T8 2 3 3 5 B ST PAPL L JE M) WL 260

i - e
1 f f:
|

SRfen ine BISHEMLIZ R SERARMERARELERT - TH -
PAFL#ES (oncourse) &R H G208 230 - AEHPAFIRRISTHAR (

&) MLSE TREASEAESAERGUA-  BOFBEHD T ART

ENHT2T 245 - 315+ 335"

JPAPTH AR

Bl 2.4-4 20 543 5§ & PAP| JEEH]

PAPI = #% 15 » R 4k R4 A B 100 £ 6 ? 22 p &7 HR] 2 iRl
FEELEAKI00# 6% 30 Pt > AFI00 & 9% 26 p £ ik
TP RREETER

>
>

Foikgp DA BHRFEERE | F 5251 & sy Rk ¥
R o % 5252 & YR e PAPI% & + % - ik o

N

20 §a3f PAPI = % 2 Sl il SR 2 R F AP E AT
Bk @RS ) 2 RE AR AR B R 2 2R o

245 FHFHFR

20 paig FHE R L 4 H (F {1158 6,6,4,4) FEFE T A B
% 150260450 % 600 2 ¢ > H ¢ 5 2 %fd FREEARAB & o

¥ $5252% wEFELERANL2 -3 A4 45 REBE L LEE 0 BN FHBER -

¥ %5254 FHBEM AR o B ARHT IS 2 IR A o) A 5-1 Y Ap B frid 2 BB
B R K P ARSI R T R kA DR ATASBE R P AR B R o
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egp DA U FEERFE , F 5263 & 1 FHERERLE
FE P s T PSR KRG K A SR T R 2 E R
BFHH - T 2 8 B IR R F £ g i
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'AE369 B-16825 CVR Transcript

CVR Transcript

RDO : Radio transmission from occurrence aircraft
CAM : Cockpit area microphone voice or sound source
INT :Interphone
-1 : Voice identified as captain
-2 : Voice identified as first officer
TWR : Magong tower
APP : Kaohsiumg approach
: Unintelligible
() :Remarks or translation

: Communication not related to operation / expletive words

Source

hh' | mm | ss Context
11 | 46 | 29.9 (CVR zCHRER)
—~1319:23.8 ~ 1325:18.7
mandarin tree six niner one one miles final contact
13 | 19 | 23.8| APP . s
tower one one eight decimal tree good day
one one eight tree for tower mandarin tree six
13 | 19 |29.7| RDO2 [ 9 ;
' niner good day
ood evening magong tower mandarin tree six
13 | 19 |35.6 | RDO-2 |200C ©vening magong fowe
niner with you and on nine miles final
mandarin tree six niner good evening magong
tower runway two zero two thousand one hundred
meters available g-n-h one zero one zero visibility
13 | 19 [406| TWR i
tree thousand two hundred meters wind one four
zero degrees one knot maximum three knots
cleared to land caution runway wet
-n-h one zero one zero wind copy and runwa
13 | 19 |57.3| rRDO-2 |7 Copy S TR
i two zero cleared to land mandarin tree six niner
13 | 20 | 02.4 | CAM-1 [{FEFua]hh
13 | 20 | 03.2 | CAM-2 ¥ a3 one four zero three knots
13 | 20 [17.9 | CAM-1 [{FsteRiE(d

SR UTC » 14 FDR SRR A » B2 ATC I5RIHEE4E 7 )
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Al 55 Reniirey AEIVUY D-1V0L0 WV lldlisulipL
hh' | mm | ss | Source Context - -
13 | 20 | 19.1 | CAM-2 [ '
13 | 20 | 23.6 | CAM-1 |3 gear down
13 | 20 | 24.5| CAM-2 [check speed gear down
13 | 20 | 26.9 | CAM-1 |check speed flap three
mandarin tree six niner revise now wind zero niner
13 | 20 |27.2] TWR |zero degrees four knots maximum five knots
_ caution cross wind cleared to land
13 | 20 | 28.3 | CAM-2 |check
13 | 20 | 32.4 | CAM-1 |copy copy ' r
13 | 20 | 35.2 | CAM-1 |altitude
13 | 20 136.1( rDO wind co.py and lrun.way two zero cleared to land
: mandarin tree six niner
13 | 20 |39.3 | CAM-1 |Z T fi# set miss approach three thousand feet set
13 | 20 | 41.8 | CAM-2 ithree thousand check
13 | 20 | 42.6 | CAM-1 |7 without delay IZ¥f ¥
13 | 20 | 44.1 | CAM-2 |yes
13 | 20 | 44.2 | CAM-1 |check speed flap five
13 | 20 | 45.7 | CAM-2 |speed check flap five
13 | 20 | 47.8 | CAM-1 |speed one four zero initially
13 | 20 | 49.4 | CAM-2 |one four zero check
13 | 20 | 55.4 | CAM-1 [final checklist
13 | 20 | 58.1.| CAM-2 (final landing gear
13 | 20 | 59.4 | CAM-1 |gears down three green
13 | 21 {00.2 | CAM-2 |[down three green flap
13 | 21 | 01.9 | CAM-1 [five set
13 | 21 |02.8 | CAM-2 ffive set final check complete
13 | 21 | 04.3 | CAM-1 |t
13 | 21 |[08.4 | CAM-1 [tE=—"+—
13 | 21 [15.0 | CAM-2 |.../NH ABLTE
13 | 21 {18.8 | CAM-1 |flight path angle
13 | 21 | 27.1 | CAM-1 |set v approach
13 | 21 | 29.7 | CAM-2 v approach check one three six check
13 | 21 | 32.0 | CAM-1 |check
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AE369 B-168256 CVR Transcript

hh' | mm | ss | Source ' Context -

13 | 21 |56.3 | CAM-1 |=+%

13 | 21 | 57.3 | CAM-2 |check

13 | 22 | 25.8 | CAM-2 |one thousand runway ahead

13 | 22 | 27.0 | CAM-1 |continue

13 | 23 | 18.7| CAM |approach minimums

13 | 23 | 19.9 | CAM-1 [continue auto pilot disconnect

18 | 23 | 225 | CAM |autopilot

13 | 23 | 23.4 | CAM-1 |flight director off

13 | 23 | 24.3 | CAM-2 |flight director off

13 | 23 | 25.2 | CAM-1 [f-p-r three degree down

13 | 23 | 27.1 | CAM-2 [f-p-r minus three

13 | 23 | 27.6.] CAM |minimums

13 | 23 | 31.1 | CAM-1 [set runway heading

13 | 23 | 31.8 | CAM-2 |set

13 | 23 | 32.4 | CAM-1 appr(;ach speed miss ... all check

13 | 23 | 45.8 | CAM-2 [three red

13 | 23 | 47.9 | CAM-1 |correcting continue - ZEAY &,

13 | 23 | 50.4 | CAM-2 |check

13 | 24 |01.5| CAM |two hundred

13 | 24 [08.1 | CAM-1 |BEEAT 15

13 | 24 143 | CAM |fifty

13 | 24 [155| CAM [forty

13 | 24 [16.5| CAM [thirty

13 | 24 |17.7| CAM |twenty

13 | 24 121.0| CAM ([ten

13 | 24 |28.7| CAM |(FEEERE)

13 | 24 |30.2| CAM |(“FEERREE)

13 | 24 | 33.7 | CAM-1 |manual brake

13 | 24 |34.7| CAM [autobrake

13 | 24 | 42.3 | CAM-2 |eighty

13 | 24 | 43.0 | CAM-1 |check

13 | 24 | 50.1 | CAM-2 [sixty

13 | 24 |50.8 | CAM-1 [sixty check

107




A ey ACOUY D-100£0 LV HiAlsClipL
hh' | mm | ss | Source Context
i 13 | 24 | 54.8 CANEjZ not on track
13 | 24 |55.8| CAM _|[(RHPHEEEE)
13 | 24 |57.7| CAM |(GEfbliftigngar)
landing gear (auto callout 3#EHH 1.4 48 % CVR
13 | 24 |58.8| CAM |,
SCEFEE)
13 | 24 | 58.8 TWB ) mggdarin three six nine vacate via kilo one
13 | 256 | 02.7 | INT-1 |attention ground station attention ground station
13 | 25 |08.8| TWR [EF=~N&HEKE
13 | 25 [14.4| CAM-1 |..I§ -
13 | 25 | 16.2 | RDO-1 | '
13 | 25 [18.7| CAM |(master warning)
13 | 49 [422] [(CVR sEgg4tE)
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i 4 SRS TE R PR ELAP M Sl T A
Left Nose Right ) _
Control  |Control ) Latitude Longitude
_ ) Gear |Landing |Gear
] AIR/Gnd |Vertical Pitch |Column |Column FMS FMS
ATC Time ) N N WOW |Gear wOow
sensor Acceleration |Angle |Position |Position Present Present
Sensor (WOW  |Sensor
LIB ROB Position Position
1 Sensor 1(1
(0-Air,1-G © deg) |(deg) (deg) (0-Air,1 |(0-Air,1- |(0-Air,1- (deg) (deg)
mm:ss g eg eg eg eg eg
nd) -Gnd) |Gnd) Gnd)
24:34.004 0.984
24:34.129 1.008
24:34.141 8.6
24:34.152 Air
24:34.254 1.047
24:34.379 1.031
24:34.391 8.4
24:34.395 3.05
24:34.398 2.64
24:34.402 Air
24:34.438 119.627724
24:34.504 0.977
24:34.629 0.926
24:34.641 8.1
24:34.652 Air
24:34.754 0.918
24:34.879 0.953
24:34.891 8.1
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24:34.895

2.98

24:34.898

2.66

24:34.902

Air

24:35.004

0.996

24:35.129

1.012

24:35.133

Air

Air

24:35.141

8.1

24:35.152

Air

24:35.254

0.98

24:35.379

0.938

24:35.391

7.6

24:35.395

5.96

24:35.398

5.45

24:35.402

Air

24:35.504

1.086

24:35.629

1.195

24:35.641

7.4

24:35.652

Air

24:35.754

1.191

24:35.879

1.277

24:35.891

7.2

24:35.895

1.52

24:35.898

1.26

24:35.902

Air

24:36.004

1.23

24:36.129

1.047

24:36.133

Gnd
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24:36.141

6.9

24:36.152

Gnd

24:36.199

23.56636

24:36.254

0.922

24:36.379

0.836

24:36.391

24:36.395

1.13

24:36.398

0.83

24:36.402

Gnd

24:36.504

0.801

24:36.629

0.766

24:36.641

53

24:36.652

Gnd

24:36.754

0.805

24:36.879

0.902

24:36.891

4.6

24:36.895

2.96

24:36.898

2.57

24:36.902

Gnd

24:37.004

0.926

24:37.129

0.984

24:37.141

4.2

24:37.152

Air

24:37.254

1.164

24:37.379

1.379

24:37.391

3.7

24:37.395

3.31
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24:37.398

2.92

24:37.402

Air

24:37.504

1.297

24:37.629

0.992

24:37.641

3.2

24:37.652

Gnd

24:37.754

0.832

24:37.820

24:37.879

0.863

24:37.891

2.6

24:37.895

291

24:37.898

2.54

24:37.902

Gnd

24:38.004

0.848

24:38.129

0.957

24:38.141

21

24:38.152

Gnd

24:38.254

1.094

24:38.379

1.188

24:38.391

1.6

24:38.395

4.38

24:38.398

3.95

24:38.402

Gnd

24:38.438

119.626865

24:38.504

1.117

24:38.629

0.98

24:38.641

11
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24:38.652

Gnd

24:38.754

0.914

24:38.879

0.93

24:38.891

0.7

24:38.895

4.3

24:38.898

3.86

24:38.902

Gnd

24:39.004

0.914

24:39.129

1.031

24:39.133

Gnd

Air

24:39.141

0.5

24:39.152

Gnd

24:39.254

1.047

24:39.379

1.074

24:39.391

0.2

24:39.395

4.02

24:39.398

3.63

24:39.402

Gnd

24:39.504

1.023

24:39.629

0.906

24:39.641

24:39.652

Gnd

24:39.754

0.906

24:39.879

1.004

24:39.891

24:39.895

1.85

24:39.898

151
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24:39.902

Gnd

24:40.004

0.953

24:40.129

0.973

24:40.133

Gnd

24:40.141

24:40.152

Gnd

24:40.199

23.564129

24:40.254

1.027

24:40.379

1.094

24:40.391

-0.7

24:40.395

-0.65

24:40.398

24:40.402

Gnd

24:40.504

1.004

24:40.629

0.945

24:40.641

-11

24:40.652

Gnd

24:40.754

1.016

24:40.879

1.031

24:40.891

-11

24:40.895

-2.43

24:40.898

-2.47

24:40.902

Gnd
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'it4 6 Embraer i & 7

The table below presents the required landing distances obtained from
CAFM combining different scenarios of runway condition (dry or wet),
braking mode (AB MIN, AB MED, AB MAX or manual braking) and
thrust reverse (stowed or deployed). The following conditions were

assumed for all cases:

. 8 knots of VREF overspeed at 50 ft height;
. Flap/Slat setting 5;

. Airport elevation 100 ft;

. OAT 25° C (ISA + 10° O);

. QNH 1010 hPa;

. Slope: 0.65% (based on Aerodrome Chart);
. Spoilers fully deployed upon touchdown.

NOTE: The accumulated rainfall record that you provided did not

influence the calculations.

Regarding the runway condition, the wet runway scenario is calculated
by means of applying a factor of 15% over the dry factored distance.
The contaminated scenario is calculated by means of AMC 25.1591
(EASA). The worst case scenario for the contaminated runway occurs
when the standing water content is of 3 mm, because the
impingement effect is minimal in this condition. In this analysis, the

contaminated condition assumed this 3 mm scenario.

Regarding the thrust reverse, landing distance requirements do not

allow to take credit of them except if the runway is considered to be
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contaminated. Therefore, the effect of thrust reverse was considered
only for the cases in which the runway condition was contaminated.
Furthermore, it is possible to notice that when autobrake is used, the
usage of thrust reverse does not influence the results. This is occurs
because the autobrake tracks a constant deceleration rate, as
explained in the previous question. When the reference deceleration is
reached, the system releases brake pressure, regardless of the status
of thrust reverse. Thrust reverse usage only has an influence in

braking distance when manual braking technique is employed.

Regarding the wind and Vger overspeed, based on the informed
AWOS wind measurements, the worst case condition in terms of
landing distance results from the measurement at 13:23 UTC at the
runway threshold. This sample results in a tail wind component of
approximately three knots for runway 20. Therefore, a tail wind of
three knots was used in this analysis. This tail wind component was
added on the Vger overspeed input for the CAFM. Since the aircraft
crossed 50 ft with approximately 135 knots of indicated airspeed,
which is 5 knots above Vger for that condition, the Vger Overspeed
input for all cases was 8 knots (5 of actual Vger overspeed and 3 knots

of tail wind component).

Runway Braking Factored Unfactored
» Reverse _
Condition Mode Distance (m) Distance (m)
Dry AB MIN | Stowed 3904 2342
Dry AB MED | Stowed 2508 1505

Dry AB MAX | Stowed 1930 1158
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Dry Manual | Stowed 1460 876
Wet AB MIN | Stowed 4489 2342
Wet AB MED | Stowed 2884 1505
Wet AB MAX | Stowed 2220 1158
Wet Manual | Stowed 1679 876
Contaminated | AB MIN Stowed 4489 3904
Contaminated A AB MED | Stowed 2884 2508
Contaminated = AB MAX | Stowed 2220 1930
Contaminated | Manual | Stowed 2094 1821
Contaminated | AB MIN Deployed 4489 3904
Contaminated | AB MED Deployed 2884 2508
Contaminated | AB MAX Deployed 2220 1930
Contaminated = Manual Deployed 1935 1682

It is important to mention that CAFM calculations assume that the
runway threshold is crossed at the 50 ft screen height (Landing
Procedure — SOPM) following a given braking technique, such as
autobrake or manual braking.

In this occurrence, the 50 ft screen height was crossed before the
runway threshold (160 meters before) and the braking technique
applied by the crew combined autobrake followed by manual gradual
braking. A long flare was done and the touch down point occurred at
850 / 950 meters beyond runway threshold. Therefore, the analysis

presented herein may not be representative of the actual landing
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distance due to these differences in the landing procedure and should

be used only as a reference.

Finally, we would like to clarify that the certified source of performance
data is the CAFM. In general, performance data in the QRH follows
the CAFM. However, there might be differences between these two
sources. In such cases, the QRH information will always be more

conservative than that from CAFM.

Obijective of brake coefficient calculation:

Brake coefficient calculation allows to estimate the runway

condition, using available engineering data and tools.

Calculation process:

The calculation of braking coefficient is based on Newton’'s
second law (F=m.a). Aerodynamics forces, weight, ground reaction
and thrust, altogether generate a resulting force which is directly

proportional to longitudinal acceleration.
See below three equations used for the calculations:
(1) F=T-D-Fa-Wsin(fi)=(W/g) . a
(2) L+(Rn+Rm)-W=0

(3) Fa=Rn*mir+Rm*mibr
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Where:
F — Resulting force
T — Thrust force
D — Drag force
Fa — Ground Resistance Force (frictional force)
W — Weight
fi — Runway Slope
g — Gravitational Acceleration
a — Longitudinal Acceleration
L — Lift force
Rn — Nose Landing Gear Normal Ground Reaction
Rm — Main Landing Gear Normal Ground Reaction
mi-r — Rolling Coefficient

mi-br — Brake Coefficient
The vertical acceleration is considered negligible (see equation 2).

From equation (1) the frictional force (Fa) contribution can be found
and then by equation (3) the brake coefficient can be determined and

so the plot can be generated.
Data Sources:

From aircraft DVDR it is possible to get mass, longitudinal acceleration,
atmospheric conditions, engine fan speed (N1) and aircraft speed.
Genuine aircraft characteristics like drag and lift coefficients when all

wheels are on the ground, are also manufacturer available data.

Resultant force (F) is obtained multiplying mass (W/g) by longitudinal

acceleration (a).
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Lift and drag forces are provided by their respective coefficients and
dynamic pressure. Thrust force is obtained from Embraer database
depending on atmospheric conditions and fan speed (N1). These
forces are those expected for the flight conditions and do not

represent any abnormal behavior.

By equation (1) the frictional force (Fa) can be found, while by
equation (2) the normal ground reactions (Rn and Rm) can be
determined. Normal ground reactions are composed by Rn and Rm
due to equilibrium considerations. Only main landing gear contributes
to brake coefficient. By equation (3) and typical rolling coefficient (mi-r)
of 0.03, the brake coefficient (mi-brake) is determined. For this event
and for the considered interval the graph below shows the brake

coefficient behavior:

Note: Out of this interval the results would not be representative

of the aircraft breaking capacity.
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Runway Conditlon Study

05

0.4
—

o \
AMC_25_109(c)(2) r:’
160 psi /

«* s A \

0.3 A

mibrake

02
AMC_25_1591
- max brake pedal application
0.1 - Thrust Reverse application —

- CG: 18% (estimated)
- Ground Speed = AirSpeed on Ground

0 . . . . T . . . .
13:24:45 13:24:45 13:24:46 13:24:45 13:24:46 13:24:47 13:24:47 13:24:48 13:24:48 13:24:49 13:24:49
Time

—e—mibrake_calc_rev === mibrakeEASAcont = mibrakeEASAwet160

Resulting Brake Coefficient:

The manufacturer data available is based on certified test flights,
where the landing procedure is carefully followed by the test pilots.
Usually during normal operation the procedure is not completely
followed. Due to these operational differences during landing, the
brake coefficient (and in consequence the runway condition) can be
estimated only in a few intervals, where the braking system is
providing its maximum braking capacity (break pedal is fully applied,
anti-skip is operating, reverse is deployed, the Thrust Lever Angle
(TLA) is positioned in O degrees, N1 is near 70%, among others).
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T/R Plot 1 Final Approach
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