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1. General
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%y A318/A319/A320/A321 General

A318 A319
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%, A318/A319/A320/A321 General

A320
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% A318/A319/A320/A321 General

Dimensions
A318-100 A319-100 A320-100 A320-200 A321-100
Span 34.10m 33.91m 34.10m
111ft 10in 111t 3in 111ft 10in
Length 31.45m 33.84m 37.57m 44.51m
103ft 2in 111t 123ft 3in 146t
Height 12.56m 11.76m 11.81m
9 41ft 2in 38ft 7in 38ft 9in
Fuselage 3.95m
Diameter 12ft 11in
7.59m
Track 24ft 11in
Max. pax 129 145 180 220
Max. FL 190
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% A318/A319/A320/A321 General

Typical Cabin Layout

A318

Two-class

Two-class

150 seats

107 seats

Single-class
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164 seats

117 seats

Single-class

Single-class

High density
180 seats (JAA)

High density
129 seats

179 seats (FAA)

A321

A319

Two-class

Two-class

185 seats

124 seats

Single-class

Single-class
134 seats

199 seats

Single-class

Single-class

High density

High density
145 seats

220 seats

1.6
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%, A318/A319/A320/A321 General

Design Weights — A318/A319/A320

Engine Maximum weights (kg) Operation limits

Model Manuf. Type MTOW MLW MZFW Mmo Vmo
A318-111 CFM CFM 56-5-B8 59 000 56 000 53 000
A318-112 CFM CFM 56-5-B9 (options: from|  (option: (option:
A318-121 PW PW 6122 61500 upto| 57 500) 54 500)
A318-122 PW PW 6124 68 000)
A319-111 CFM CFM56-5-B5
A319-112 CFM CFM56-5-B6
A319-113 CFM CFM56-5-A4
A319-114 CEM CEMS56-5-A5 64 000 61 000 57 000
A319-115 CFM CFM56-5-B7 (options: from| (options: (options:
A319-131 IAE VV2522-A5 68 000 up to | 62 500 or 58 500 or
A319-132 IAE V2524-A5 78 000) 74 000) 70 500) 0.82 350kt
A319-133 IAE V2527-M-A5

A319 CFM CFM56-5-B6/5-B7

Corporate Jet IAE VV2524-A5/V2527-M-A5 75 500 62 500 58 500

A320-111 CFM CFM56-5-A1 68 000 63 000 59 000
A320-211 CFM CFM56-5A1/5-A3
A320-212 CFM CFM56-5-A3 73 500 64 500 61 000
A320-214 CFM CFM56-5-B4 (options: from| (option: 66 | (option: 60
A320-231 IAE V2500-A1 68 000 up to 000) 500 or
A320-232 IAE V2527-A5 77 000) 62 500)
A320-233 IAE \/2527E-A5
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%, A318/A319/A320/A321 General

Design Weights — A321

Engine Maximum weights (kg) Operation limits
Model Manuf. Type MTOW MLW MZFW Mmo Vmo
A321-111 CEM CFM56-5B1 83 000 73 500 69 500
A321-112 CFM CFM56-5B2 (options: (option: (option:
78000 or 74 500 or 70 500 or
A321-131 IAE V2530-A5 85 000) 75 000) 71 000) 0.82 350kt
A321-211 CFM CFM56-5B3
A321-212 CEM CFM56-5B1 89 000 75 500 71500
A321-213 CFM CFM56-5-B2 (options: from|  (option: (option:
A321-231 IAE V2533-A5 78000 upto| 73500o0r | 69500 or
A321-232 IAE V2530-A5 93 000) 77 800) 73 800)
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% A318/A319/A320/A321 General

Aircraft Design Specifications

Design Speeds

Vmo =350 kt CAS

Mmo = 0.82
Ms =0.76
Vb =381kt CAS
Mp =0.89

Vio (landing gear) extension = 250 kt

VLo retraction = 220 kt

VLE (Landing gear extended) = 280 kt

@ Slat and flap design speeds

Placard speed
VFre kt (CAS)

® Structural life (design aims)
The objectives for primary structure fatigue life are as
follows, based on average flight time of 1.25 hours:

- Structural endurance under normal operational
conditions, allowing for repairs but not for the replacement of
major structural components or the introduction of an
uneconomic overall structural inspection . . . . .. 48 000 flights

- Endurance of structurally significant items before the
development of cracks detectable by detailed or special
detailed inspections . . .. .......... ... .. .. 24 000 flights

- Threshold for initial inspection . . .. ... ... 20 000 flights

® Landing gear

The design aim is 60 000 landings.

Endurance corresponding to safe life operation in
accordance with FAR and JAR requirements.

® Cabin pressure

poston| o | " [ a2
0 [Climb/cruise/holding 0 - -
1 Holding 1 230 230
1 Take-off 1+F 215 215
2 Take-off/approach 2 200 215
Take-off/approach
3 Landing 3 185 195
Full Landing Full 177 190

Max nominal operational 556 mb +7 mb | 8.06 psi + 0.1 psi
differential pressure B

Safety valve setting 593 mb + 7 mb| 8.60 psi + 0.1 psi
pressure

Max relief valve overpressure 621 mb 9 psi

Max negative differential -70 mb -1.00 psi

pressure
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% A318/A319/A320/A321 General

Aircraft Design Specifications

® Fuel capacity (litres)

A318/A319/A320

Total wing fuel = 15609
Center tank fuel = 8250

Total aircraft fuel = 23859

® Pavement strength

A321

Total wing fuel = 15500
Center tank fuel = 8200
Total aircraft fuel = 23700

Max ramp weight and max aft CG

ACN
Flexible pavement Rigid pavement
CatA CatB CatC CatD CatA CatB CatC CatD
A318 28 29 32 37 30 32 34 36
A319 32 33 36 42 35 37 39 41
A320 39 40 44 50 44 46 48 50
A321-100 45 48 53 59 51 54 57 59
A321-200 49 52 58 63 56 59 62 64
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% A318/A319/A320/A321 General

Ground Maneuvre Capability

Minimum turning radius

A319

A318
10.25m
33,637t
q‘h
. /7
= A A
FFECTIVE
- = |ﬂ TN A = MINIMUM
- N _ < — 70° =/ HF THEORETICAL
e MINIMUM STEERING A PAVEMENT
EFFECTIVE 4 1 THEORETICAL ANGLE 75° o WIDTH FOR
STEERING \ 1o oo > PAVERENT 1807 TLRN
MGLE 75¢ 2 WIDTH FOR &
180° TURN x
ol o L
&
) \ Y
W ' AN
¥ A R3 Ré RS Ré&
¥ A R3 R& RS R&
FT 13ft2in | 67Ft99n | 39Ft9in [70FL104n S4Ft&in |64FL109n
FT 10.17 | 61.35 | 36.42 | 67.59 | 51.18 | 58.73
M .01 | 20066 | 12.11 | 21.58 | 16.6 | 19.77
M 3.10 18.70 | 11.10 | 20.60 | 15.60 | 17.50
* NOSE GEAR RADIUS (R3) MEASURED FROM OUTSIDE FACE OF TIRE * NOSE GEAR RADILIS (R3) MEASURED FROM OUTSIDE FACE OF TIRE
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% A318/A319/A320/A321 General

Ground Maneuvre Capability

A320 A321
16.91m
&1ftan 55ftéIn
< - q..h
/ =
A H — =
- - —— = - - - - - e
A MINIMUM o n//l
EFFECTIVE n THEORETICAL EFFECTI | LY
TLRN ! PAVEMENT TURN i
STEERING", 70° L] WIDTH FOR 70" iy
ANGLE 75° 180° TURN 1 A
& STEERING " MINIMUM

& & ANGLE 75 > THEORETICAL
& ) 5 PAVEMENT
WIDTH FOR
180° TURN

¥ A R3 Ré RS Ré Y A R3 Ré RS Ré

FT | 15ft1in | 75ft2in | 45ft4in | 72ft2in| &0ft |[71ft11in FT | 16ft9in [ 90ft7in | 59ft1in | 74ftéin | 74ft21n | 80Ft5in
M 460 22.90 13.81 21.99 18.30 21.91 M 5.1 276 18 22.7 22.6 24.5
* NOSE GEAR RADIUS (R3) MEASURED FROM OUTSIDE FACE OF TIRE * NOSE GEAR RADIUS (R3) MEASURED FROM OUTSIDE FACE OF TIRE
© Airbus 2007 1.12
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% A318/A319/A320/A321 General

Ground Maneuvre Capability

Towing

The A318/A319/A320/A321 can be towed or pushed up
to a nosewheel angle of 95° from the aircraft center line
at all weights up to maximum ramp weight (MRW)
without disconnecting the steering.

Taxiing

Minimum turning radii (with tire slip) and minimum
pavement width for 180° turn are as illustrated on the

precedent pages
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7, A318/A319/A320/A321 Introduction

The A318/A319/A320/A321 are narrow body, twin-
engined, short / medium-range aircraft, the A318 being
a shortened version of the A319, the A319 being the
shortened version of the A320, and the A321 being the
stretched version of the A320.

They both offer an increased fuselage cross-section
leading to an increased revenue potential through:

- Greater passenger comfort with wider seats and
aisle

- Greater overhead baggage volume

- Greater cargo capacity

- Wide-body compatible container capability

- Quicker turnrounds.

Advanced technology applied to aerodynamics,
structure, systems and powerplant offer reduced costs
through:

- Unmatched fuel efficiency

- More accurate flight path control
- Reduced maintenance costs

- Increased reliability

- Reduced trouble-shooting time.

Introduced for airline service in March 1988, the A320
represents the largest single advance in civil aircraft
technology since the introduction of the jet engine and
results in a major stride forward in airline profitability.

A computer-managed system gives complete
protection against excursions outside the normal flight
envelope and greatly improves the man / machine
interface.

Ref . STL 945.7136/97 — Issue 4
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2. Flight Deck Layout
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% A318/A319/A320/A321 Flight Deck — Plan View

Capt. sidestick F / O sidestick

Capt. nav. bag

Y - ~ F / O nav. bag
4 occupant ~ Bl s ]
seat (optional) CAPT F/O
< f = 1 <
0V < 3" occupant seat
____________ - |
\:\. poomTmmTmTTeT 2
: ' L .
: ' b----- froTTTTmeT 2
Coat ° ECTTEY LT } S : L

stowage / S ;
® An observer seat aft of the pedestal offers maximum
| visibility over all panels.
> ® A fourth occupant seats is offered as an option.

© Airbus 2007 2.3
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@ A318/A319/A320/A321 Flight Deck Layout — General Arrangement

Forward View

Reading light

Ceiling light

F / O boomset stowage

Sun visor
Assist handle

F / O boomset jack panel

Normal checklist stowage

Rope stowage

Air conditioning outlet

Cup holder

Window control handle

Roller sunblind

'| Sidestick ™8T Flash light| |
&/ Hand microphone Briefcase
Ashtray lighting
Operational manual Nosewheel
stowage steering ctl
Check list stowage Briefcase
Flight documents stowage Portable fire extinguisher

Miscellaneous stowage

Waste stowage

Air conditioning outlet

F / O quick donning oxygen mask
3" occupant quick donning oxygen mask
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“ A318/A319/A320/A321 Flight Deck Layout — General Arrangement

Rear View

Right corner Left corner

N\ ~__
Secondary é

o —— Hat stowage
circuit breakers ]

S — Bulbs, fuses stowage

Primary M —
circuit breakers S [
— | Rain repellant bottle -

Hand microphone

Hat holder

Coat stowage

Jack panel

Headset stowage

Portable Seat unlock

oxygen bottle
4t occupant seat

(optional)

Full face mask

rd
3 occupant seat Life vest /;

Axe
Safety locker
Life vest
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%y A318/A319/A320/A321 Flight Deck — Pilot’s Field of View

Improved pilot vision

140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30 /40 50 60
/ 60

50

/

40

30

20

10
e | 20
/ 30
. 40
T / Pilot
Wing tip axis
visible

Aerospace standard 580 B sssssssscaannnnnns

A318/A319/A320/A321
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% A318/A319/A320/A321 Flight Deck — Pilot’s Field of View

Visibility

® Windows are designed to meet or exceed the
Aerospace standard 580 B.

Geometry :
- Windshield panels :  Flat glass
- Lateral windows :  Curved acrylic.

® Clear surface of each window :

Windshield panel 0.52m? each
Lateral sliding window 0.36m? each
Lateral rear window 0.30m? each
Flight deck total 2.36m?

® This geometry improves external aircraft monitoring,
thereby increasing safety standards:

- Downward visibility in the pilot axis is 20°
- Wing tips visible from respective pilot stations.

Ref . STL 945.7136/97 — Issue 4 © Airbus 2007 2.7



% A318/A319/A320/A321 Flight Deck — Pilot’s Field of View

Pllot's eye position

4 56 m :
! 391 m
SR 1”{ In.) (12 10 in)
2405m
{84.7 In.)
- 1254m 507 m
(411 1.7 in.) (16 R7.8in.)

* All values are available for the entire A320 family
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% A318/A319/A320/A321 Flight Deck — Pilot’s Field of View

Landing Configuration

PITCH ANGLE

20° DOWN VISION

505

s

o
55

X

5
>

e

RUNWAY v

»

> (B) — -
(B) VISUAL SEGMENT
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% A318/A319/A320/A321 Flight Deck — Pilot’s Field of View

Landing Configuration

A318 CAT III CAT II
® 15 ft 50 ft 100 ft
(0= 4.6%) (9=3.7) (9=3.7%)
VISUAL
Rl 60 m (197 1) 120 m (394 ft)
® 33 ft 68 ft 118 ft
0BSCURED
37 m (121 ft) | 71 m (232 ft) [ 123 m (403 1)
"I:frﬂ”"” 97 m (318 ft) | 131 m 429 ft) | 183 m (797 f1)
A320 CAT III CAT 1I
® 15 ft 50 ft 100 ft
(6= 5.4°) (6= 4.7°) (6= 4.7°)
VISUAL
dho 60 m (197 t) 120 m (394 ft)
@ 36 ft 71 ft 121 ft
OBSCURED
43m 140 ft) | 79 m (259 f£) [ 134 m 442 fO)
"Im'—"‘ 103 m (337 ft) | 139 m (456 ft)|254 m (836 ft)

A319 CAT III CAT II
® 15 ft 50 ft 100 ft
(0= 4.9°) (0 =5.3) (9=5.3%)
VISUAL
s 60 m (197 1) 120 m (394 ft)
(A 35 ft 71 ft 121 ft
OBSCURED
40 m (131 ft) | 82 m (269 ft) | 140 m (460 1)
”I:{,R"“‘ 100 m (328 ft) | 142 m (466 ft)|260 m (854 ft)
A321 CAT III CAT II
® 15 ft 50 ft 100 ft
(5= 4.5°) ¢ = 4.1) (5= 4.1°)
VISUAL
ot 60 m (197 ft) 120 m (394 ft)
(A) 36 ft 71 ft 121 ft
OBSCURED
40 m €132 F£) | 76 m (249 1) 130 m 425 o)
“I:E‘,R“"" 100 m (329 ft) | 136 m (446 1) | 250 m (819 1)

Ref . STL 945.7136/97 — Issue 4
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% A318/A319/A320/A321 Flight Deck — Main Features

Control and indication panels in bold outline

N

D
=SNG
2 NN
\ W
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% A318/A319/A320/A321 Flight Deck — Main Features

® The main features :

- Sidestick controllers which leave the main
instrument panel unobstructed

- Six display units (DU) interchangeable, switchable
and integrated into the same system architecture
(EFIS / ECAM)

® The other features evolve directly from the concepts
introduced with the A300 / A310 family:

- Ergonomic layout of panels, synoptically arranged
according to frequency of use (normal, abnormal,
emergency) within easy reach and visibility for
both crewmembers

- Philosophy of panels (e.g., “lights out” philosophy
for overhead panel)

- Principles of presentation on information (“need to
know” concept)

- Monitoring of systems through an Electronic
Centralized Aircraft Monitor (ECAM)

- Coherent system of colour coding for EFIS, ECAM
and panel lights.

Ref . STL 945.7136/97 — Issue 4 © Airbus 2007 212



“y A318/A319/A320/A321 Flight Deck — Sidestick Arrangement

Pitch control

® Sidesticks are installed on the CAPT and F/ O

Height adjustment
forward lateral consoles.

® An adjustable armrest to facilitate free wrist
movement is fitted on each seat.

® The sidestick works against a spring force
proportional to the angular displacement.

Armrest memory position display
® Sidestick includes :

- Radio communication trigger
- A take-over button for autopilot disconnection and
priority take-over.

Take-over button

Ref . STL 945.7136/97 — Issue 4 © Airbus 2007 2.13



%y A318/A319/A320/A321 Flight Deck — Sidestick Operation

® Moving the sidestick results in “setting the aircraft
trajectory” with a certain level of “g” for the requested
manoeuvre depending on the amount of sidestick

movement.

® Movement is very precise since back lash and friction
are negligible.

® Control of the flight path is performed by the
Electronic Flight Control System (EFCS) which links
the trajectory order with aerodynamic data to Sidestick released -
stabilize the aircraft and protect it from prohibited return to neutral

attitudes. 4\

Sidestick released : Sidestick pushed

return to neutral Z

Ref . STL 945.7136/97 — Issue 4 © Airbus 2007 2.14



%y A318/A319/A320/A321 Flight Deck — Main Instruments Panels

— Sidestick priority light

Master warning light pum
Master caution light — Standby

Auto land light— — Standby ASI ____ EFIS control
GPWS light — — Standby ALT ___Landing gear ind.
FCU Auto brake/A-SKID control
Air outlet
—
|
4/‘[’/{1 E E:‘ g
1 (e~amt )1 |
LT |l EFIS w { EFIS OO ECi\M [ EFIS } [ EFIS
CTL + <+ eng me O ot
PFD J t ND kwaf'ng, ND J { PFD
[ ® ] ( ECAM ,gej A
1, . | M+~ I —
i| | Systems | rw
Loudspeaker
Chart holder Optional
_ sliding table
Optional — BRK press
metric ALT
DME/VOR — — Landing gear
DDRMI control lever
Optional ADF RMI — —— Clock —» Possible transfer of images
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%) A318/A319/A320/A321 Flight Deck — CAPT and F/O Panels

The CAPT and F / O panels are mirror image of each
other ; both incorporate two side-by-side Display
Units (DU’s) :

- A Primary Flight Display (PFD)
- A Navigation Display (ND).

This arrangement facilitates:

- A better visibility on all DUs in normal configuration
and in case of reconfiguration (PFD ND or ECAM
ND)

- The possibility to install a sliding table (option) and
a footrest in front of each pilot.

Primary Flight Display includes the complete Basic
T with:

- Attitude

- Airspeed / Mach (with all upper ad lower limits)
- Altitude / vertical speed

- Heading

- AFS status

- ILS deviation / maker

- Radio altitude

® Navigation Display offers three modes:

- ROSE mode (ILS, VOR or NAV): heading up,
aircraft symbol in screen center, with radar
available,

- ARC mode: heading up, horizon limited to a 90°
forward sector, with radar available,

- PLAN mode: north up, display centered on
selected waypoint.

Note : In ROSE-NAV, ARC, and PLAN modes, MAP
data from FMS is presented.

Ref . STL 945.7136/97 — Issue 4
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% A318/A319/A320/A321 Flight Deck — Centre Panel

a N ‘ REGISTRATION ’
& SELCAL CODE
@ LDG GEAR @
Engine
d|3p|ay AUTO/BRK A/SKID &
Lo MED MAX N/W STRG
\_ /
Ve N
System
display : a
N 3 fu
-~ SPACE FOR \o S
ADF RMI S '
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% A318/A319/A320/A321 Flight Deck — Centre Panel

The centre panel groups:

- Two DUs, one above the other, same size and
interchangeable with the CAPT and F/ O DUs :

® Engine Display (DU 1), showing:

- The main engine parameters : N1, EGT; N2 (CFM)
or EPR, EGT, N1, N2 (IAE)

- Thrust limit and command

- Total fuel

- The flaps and slats position

- Memo and warning.

® System Display (DU 2) showing:
- Presentation of system synoptic diagrams
- Status of the aircraft (list of all operationally
significant items)

- Standby instruments

- Landing gear control and indications (including
brakes)

- Clock

Ref . STL 945.7136/97 — Issue 4 © Airbus 2007 2.18



A318/A319/A320/A321 Flight Deck — Glareshield

DI SPD MAC HDG TRK LAT
] mre HDG V/S
J3c e TRK FPA
CHRONO
MASTER Q HD TR
wa &
INHG PA ) — A
SIDE STICK PRIORITY BAC i
AUTO MASTER — H AP1 AP2
LAND AT [ChPT] — o (Sevr wr (Sovr —
| s Loc ATHR
® OFF OFF ® ® Loc

®|®

it ) e

40

CSTR

CHRONO

10 160 Tl SIDE STICK PRIORITY
=520 -— ’MASTER
AOF vore wor (Sovr 710 lowr |
®  oF OFF ®
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%y A318/A319/A320/A321 Flight Deck — Glareshield

® The Flight Control Unit (FCU) provides short-term
interface between the FMGC and crew for:

- Engagement of A/ P, FD, ATHR

- Selection of required guidance modes

- Manual selection of flight parameters SPD, MACH,
ALT, VSPD, HDG or track.

® The EFIS control panels for:
- Selection of desired ND modes (ROSE-ILS, -VOR,
ARC, PLAN) and ranges,

- Selection of baro setting.

® The master warning, master caution, autoland and
sidestick priority lights.

Ref . STL 945.7136/97 — Issue 4 © Airbus 2007 2.20



% A318/A319/A320/A321 Flight Deck — Pedestal

Thrust and thrust
reverse control levers

Switching
Multipurpose Multipurpose
CDuU CDuU
ECAM control
panel
Radio Radio
management management
panel panel
Audio Audio
CTL. PNL. CTL. PNL.
Lighting LIEH ot | AIDS| DFDR
Radar Engine ATC
panel
= w4
— - p—
Speed h
brake Rudder P
trim
Park Space
Spare BRK. for
Gravity prlnter /
gear _|l _—
_]ext_

Pitch trim wheel

Landing gear
gravity
extension handle

Ref . STL 945.7136/97 — Issue 4
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% A318/A319/A320/A321 Flight Deck — Pedestal

In addition to the thrust levers and the engine control
functions, the main features on the pedestal are:

® The Multipurpose Control and Display Units (MCDU)
for flight management functions and various other
functions such as data link, maintenance etc...

® The Radio Management Panel (RMP) for tuning of:
all radio communications and the radio navigation as
a back-up to the normal operation through the Flight
Management and Guidance Computers (FMGC).

® The electrical rudder trim.
® A handle at the rear of the pedestal enables the

gravity landing gear function, to be operated easily
and rapidly.
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I :
2 A318/A319/A320/A321 Flight Deck — Overhead Panel
Maintenance panel
Spare
Circuit
breakers Spare
O Pedestal light
3 and 4" occupant /
air outlets O
FMS
Spare @/ load
Spare 3 audio control
Fire controls - 1
ADIRS Eng 1 APU Eng 2 . 34 RMP (option)
CP Hydraulics
Flight control Fuel Spare
EVAC .
Standby electrics . Electrics Flight control
Cargo
GPWS 9
heat i
RCDR Air cond. Options Cargo smoke
Oxygen Vent
Calls_| Anti-ice Engine
Wiper EXT LT Wiper
. Cabin pressure
CVR microphone Internal lights and signs
APU control

Ref . STL 945.7136/97 — Issue 4 © Airbus 2007 2.23



% A318/A319/A320/A321 Flight Deck

Overhead Panel

® The overhead panel is “single slope” and one inch
higher than on previous Airbus aircraft.

® All controls on the overhead panel can be reached by
either pilot.

® Two main zones are separated by protective padding :
- Forward zone:

- For most frequently used functions at the front of
the panel
- For system controls : arranged in three main
rows :
. Center row for engine related systems
arranged in a logical way
. Lateral rows for other systems

- Aft zone, not used in flight, mainly:

- For circuit breakers corresponding to essential
systems necessitating segregation

- For a small maintenance panel corresponding to
some systems not linked to the Centralized
Fault and Display System (CFDS).

® The push-button philosophy is identical to that
already applied on existing Airbus aircraft.
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3. Electrical System
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%y A318/A319/A320/A321 Electrical System Architecture

The electrical power generation comprises: ® Two batteries, nominal capacity 23Ah each
® Two engine-driven AC generators, nominal power - On ground : to provide an autonomous source
90kVA mainly for APU starting
- In emergency electricity configuration : to feed
® One auxiliary power unit (APU) AC generator some equipment:
nominal power 90kVA « During RAT deployment
« When the emergency generator is not
® One emergency generator nominal power 5kVA, available
hydraulically driven by the Ram Air Turbine (RAT), « When the RAT is no longer efficient:
automatically deployed in case of main generators — After landing gear extension for A320
loss with the old electrical configuration
— On the ground for A318/A319/A321 or
® One ground connector, power 90kVA. A320 with the new electrical configuration
® DC network supplied via three identical Transformer / ® One static inverter to provide a source of AC power
Rectifier Units (TRU) : from the batteries.

- Two of them are normally used (TR1 and TR2)
- The third ESS TR is used:
+ In emergency configuration (loss of main AC
generators)
 In case of TR 1 or TR 2 failure
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“y A318/A319/A320/A321 Normal Electrical Flight Configuration
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%y A318/A319/A320/A321 Normal Electrical Flight Configuration

® In normal configuration, both normal AC systems are
split.

® Each engine-driven generator supplies its associated
AC BUS via its Generator Line Contactor (GLC).

® AC ESS BUS is normally supplied from AC BUS 1 via
a contactor. This contactor allow to supply AC ESS
BUS with AC BUS 2, through the AC ESS FEED
pushbutton.

® DC BAT BUS (part of the DC distribution network) and
the DC ESS BUS are normally powered by the TR 1.

® Two batteries are connected to the DC BAT BUS via
the Battery Charge Limiter (BCL).

® Each battery has its own HOT BUS bar (engine / APU
firesquib, ADIRS, CIDS, ELAC 1, SEC 1, slide
warnings, parking brake etc).
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“yn318/A319/A320/A321 Abnormal Electrical Flight Configuration

Loss of main electrical generators — EMER GEN running
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“n318/A319/A320/A321 Abnormal Electrical Flight Configuration

® |n case of failure of one main generator, the failed
generator is automatically replaced by:

- The APU generator if available
- The other main generator with automatic partial
galley load shedding.

® |n case of total loss of all main generators, the RAT is
automatically extended and drives the emergency
generator via a hydraulic motor.

The EMER GEN supplies the AC ESS BUS and the
DC ESS BUS via the ESS TR.

Only the Upper ECAM DU remains powered by the
AC ESS BUS. It addresses the procedure to follow.

Alternate law becomes operative.
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%y A318/A319/A320/A321 Electrical — Control and Display

Control Panel

EMER GEN TEST EMER ELEC PWR VAN ON IZDC JBLES1 _'B':T:_l FAL]LTBAT FALZJLT _'l:'-r': ACESS FEED 20 j:' Sz
‘ \ GEN1LINE EM:§;EN B _GALLEY [CDIUV] [CUIUV] FAULT r
. G £ FAULT G [ACBUS 1 jmp [ ACESS BUS| 4 - OFF ACBUS?] E
— —" g I'E |§:1 5|__| A —— DG 2 'I;
Y = GEN1 APU/GEN o Y exTPwR GENZ —~ C
FAULT FAULT FAULT o FAULT
Q “ OFF OFF OFF E
/ BAT 1 BAT 2 kg/Batteries indication
ELEC
System Display : = | &Y 28 v
DC1 |~ * “ Buses indication
|DC ESSl
TR 1 A TR2 L
28V ESSTR  EMER GEN 28 V| Transformer / Rectifier
ELEC system page ”|°A v 8|2A
. : —
Normal configuration | |
GEN 1 GEN 2
627% APU GEN 60% Generator indication
116V 116 v
400 Hz 400 Hz
IDG1 C 170 110 ¢ 'DG“\\Integrate Drive
i I Generator indications

k SAT +18 C /
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% A318/A319/A320/A321 Cockpit Circuit - Breakers

® Circuit breakers (C / Bs) are constantly monitored and the
tripping of a C / B will be clearly indicated:

either through - Activation of a system warning Rear “ght panel
- Afailure test

- An abnormal instrument configuration Secondary circuit breakers

ircraft syst
or, for C / Bs monitored by the ECAM system: (aircraft systems)

- Six zones have been defined
- Each time a C / B trips, the corresponding zone is
identified

Overhead panel

Emergency circuit breaker

e |

Primary circuit breakers
(electrical generation)
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4. Hydraulic System
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%y A318/A319/A320/A321 Hydraulic System Architecture

Nws *x
Canoing gear_}—— NWS is supplied by green or yellow
Slats / flaps . .
hydraulic system, depending on :
Priority Priority Priority . .
valve valve valve 2 ** Basic Nose Wheel Steering system,or
k%% H
I — Enhanced Nose Wheel Steering system
Rev eng. 1
Yaw damper 1_F=——=
Rudder
Slats L & R. WTB _| Rudder = Rudder
Stabilizer _| Flaps L & R. WTB _| Flaps L. WTB
L. elevator Slats L & R. WTB Stabilizer
L & R spoiler 3 L & R spoiler 2
L & Raileron f—— ] R. spoiler 4 ] I
), gg
*)LAF (CAF
[_Laieon | g 'g
L. spoiler 5
a(;Ltr’?\EIator a((‘:)ct:\fllator J
meals_tejraekment ‘ ‘
' t valve t t
,— 3

L MP

Power transfer unit

Accumulators @—_—

Eng 1 Eng 2
pump (140L/
(140L / MN) MN)

D:[és (78L / MN)
Eng 1
fire valve

(*) Only for A320 eqUipped Wlth Load reGsreersgir reEtlaurSoir r::gsvvcv)ir

Alleviation Function (LAF — refer to chapter 5).

Eng 2
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% A318/A319/A320/A321 Hydraulic System - General

® The aircraft has three fully independent systems: ® On ground:
Green, Yellow, Blue.
- Blue and Yellow systems can be pressurized by

® Normal operation functioning description: electric pumps.
A handpump (operated from the ground on the
- Green and Yellow system are pressurized by an yellow system) facilitates manoeuvring of the cargo
engine-driven pump (one pump for each system) doors.
- Blue system is pressurized by an electric pump - Green/Yellow system can be pressurized by the
PTU.

® Abnormal operation description:

- If engine No. 1 is inoperative or Green pump has
failed : The Green system is pressurized by the
reversible Power Transfer Unit (PTU)

- If engine No. 2 is inoperative or Yellow pump has
failed : The Yellow system is pressurized by the
reversible PTU

- In case of dual engine failure or total electrical
power loss:

The Ram Air Turbine (RAT) will pressurize the Blue
system.

Ref . STL 945.7136/97 — Issue 4 © Airbus 2007 4.4



%y A318/A319/A320/A321 Hydraulic - Control and Display

GREEN A P A bue A vELOW o
< b}l

Control panel e o] & -
H ELEC PUMP H
Y ENG 1 PUMP i a ELEC PUMP 5 ENG 2 PUMP Y
FAULT
D FAULT FAULT]|| A FAULT D
u
;
o

/ HYD \

System display : GREEN — BLUE YE;LOW « System label
3000 psi 3000 psi 3000 < System pressure
HYD system page
TPV D < Power Transfer Unit
RAT > RAT > <ELEC
LN Yellow electrical pump
Engine pump SHEP 1] oL
D (D Fire valve position
: I I I
Reservoir
quantity indication ——> ED E] L]

TAT +19°C | | G.W. 60300kg
\SAT +18°C 23 H 56 J
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5. Flight Controls
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%y A318/A319/A320/A321 EFCS Advantages

The Electrical Flight Control System (EFCS) provides:

® Safety improvements (stall / windshear / overstress /
overspeed protection)

® Economical aspects

Weight saving = A W > 200kg considering the
impact on AFS
A319/A320/A321 plus same weight
gain on wing structure due to
integration of load alleviation function
function (A320 only).

Maintenance costs decreased
Training costs decreased
Production costs decreased

® |Improvements in handling and comfort

- Flight handling improvement
- New cockpit concept
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%y A318/A319/A320/A321 Flight Controls Surfaces

Rudder

Elevator
/

Trimmable horizontal
stabilizer

Slats

Speed brakes
Roll spoilers

>
B Lift dumpers

Load Alleviation Function
(only for A320 equipped
with LAF)
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%y A318/A319/A320/A321 Flight Controls Surfaces

® Control is achieved through conventional surfaces
® All the surfaces are hydraulically actuated
® Roll and pitch control is electrical:

- Elevator

- Ailerons

- Roll spoilers

- Trimmable horizontal stabilizers

- Slats and flaps (single flap surfaces for A320, A319
and A318, double slotted surfaces for A321)

- Speedbrakes / ground spoilers.

® Yaw control is mechanical:

- rudder (yaw damping, turn coordination and trim are
electrically ensured)

® Mechanical back up:

- trimmable horizontal stabilizer
- rudder
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% A318/A319/A320/A321 EFCS Command Principle

Commands Digital
ES e ; computers jacks
Autopilot VA
5 5 ELACS (2)
IS ¥~ secs (3)
Electrical | St
orders T
——A—~| FACs (2)
Hyd.
jacks
Slats/flaps —IAVL> SFCCs (2)——A¥—

T

] pedals
Mechanical 4

back up

]

Rudder W

=

TRIM '

g

Electro / hydraulic

Elevator
Stabilizer
Ailerons
Spoilers
Rudder
Slats
Flaps
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% A318/A319/A320/A321 EFCS Computer

Flight control is achieved by three types of computer:

® Two ELACs (Elevator Aileron Computer) to ensure
commands of :

- Elevators and trimmable horizontal stabilizer for
normal pitch control
- Aileron control

® Three SECs (Spoiler Elevator Computer)

- Three computers achieve spoiler control
- Two of them are devoted to standby elevator and
stabilizer control

® Two FACs (Flight Augmentation Computer)

Two computers which achieve:

- Electrical rudder control (yaw damping, turn
coordination of rudder and trim, and Rudder
Travel Limitation)

- Flight envelope function: characteristic speeds
computation for display on the PFD, and a floor
function

In addition

- Two SFCCs (Slats Flaps Control Computer)

- Two FCDCs (Flight Control Data Concentrator)
acquire data from ELACs and SECs and send them
to ECAM and CFDS.
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%y Classic and Fly-by-Wire (FBW) Controls Compared

Classic Flight Controls

® Directly proportional relationship between pilot stick
input and control surface position.

® Aircraft response depending on aircraft dynamics and
flight envelope area coverage.

® Airworthiness and aircraft performance requirements
leading to increasingly complex system:

- Variable artificial feel to modulate pilot forces with
flight conditions (efforts / g),

- Hydraulically powered servocontrols, served
autopilots, control wheel steering,

- Stall protection devices (stick shaker, stick pusher),

- Stability augmentation systems (Mach trim, speed
trim, angle-of-attack trim, roll and yaw damping).

Fly-by-Wire Controls

® No directly proportional relationship between pilot stick
input and control surface position.

® Computers’ response to stick input modulating
servocontrolled jacks to satisfy:

Normal, alternate or direct laws (pitch, roll and yaw
axes),

Optimized flight control characteristics (easy
Handling, good stability),

Improved safety :overspeed, stall, windshear,
manoeuvre and attitude protections.
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%y A318/A319/A320/A321 Law Description

Control Law Introduction
® Flight through computers

Depending upon the EFCS status, the control law is :
- Normal Law (normal conditions even after single

failure of sensors, electrical system, hydraulic system

or flight control computer)

According to number and nature of subsequent

failures, it automatically reverts to:

- Alternate Law, or
- Direct Law.

® Mechanical back-up
During a complete loss of electrical power the aircraft
is controlled by:
- Longitudinal control through trim wheel
- Lateral control from pedals

Overall Normal LAW schematic

PLITCH
ATTITUDE
PROTECTION

LOAD HIGH
FACTOR SPEED
LIMITATION PROTECTION

HIGH AMNGLE BANK,
OF ATTACK ANGLE
PROTECTION PROTECTION

—RA =50 ft

—FLT

GROUND
MODE ’

* !

¢

FLIGHT MODE

—PITCH ATT = 8°

;

50 Ft--——————~-

-=—=RA =

FLARE GROUND
MODE MODE

SR ] S ——
——PITCH ATT<  2.5°
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% A318/A319/A320/A321 Law Description

Normal Law — Flight Mode
Basic principle

FEEDBACK

A/P
COMPUTER
COMPUTER
SIDE ORDER
STICK
-l
F/CTL -
- ¢ R EEDBACK
__J PILOT'S COMMAND
* Highlights

- No direct relationship between sidestick and control surface

deflection.

- The sidestick serves to provide command objectives

- Computers command surface deflections to achieve Normal
Law objectives (if compatible with protections)

¢
: SURFACE RESPONSE
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% A318/A319/A320/A321 Normal Law Description

Generalities
- Flight mode - Ground mode, take-off mode
* Pitch axis: Normal Law is the same for these phases, it establishes
Sidestick deflection corresponds to a vertical load factor the same direct relationship between pilot's inputs and
demand. surface deflection which is speed dependent.

The Normal Law elaborates elevator and THS orders

« lateral axis: - Landing mode

Sidestick deflection corresponds to a roll rate demand * Pitch axis:

which is converted into a bank angle demand. The objective derived from a stick input is adapted from a
The Normal Law signal roll and yaw surfaces to achieve load factor demand to a pitch attitude demand.

bank angle demand and maintain it. . Lateral axis:

Pedal deflection corresponds to a sideslip/bank angle As per flight mode.

demand.
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%, A318/A319/A320/A321 Normal Law — Pitch Axis

® Manoeuvre demand law as basic flight mode ® Medium-term flight path stability:

- Neutral speed stability with full flight envelope - Maintenance of parallel trajectory 1g in pitch even
protection after atmosphere disturbance.

® Vertical load factor control proportional to stick ® Automatic pitch trim eliminating need to correct for

deflection :

- Independent of speed, weight, center of gravity

speed or configuration changes:

- Electric autotrim function holding elevator position

for constant flight path,

- Stick displacement : IN,=n N,=n+1g - Control surface autotrim function returning
elevators to the THS trail.
- Stick neutral : IN,=0 N,=1g
® Automatic elevator for bank angle compensation up to
® Flight path stability instead of speed stability 33°.

- Control inputs are made to alter the flight path, not
to hold it.
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%, A318/A319/A320/A321 Normal Law — Pitch Axis

® Adaptation of basic control law objectives to:
- Ground phase: ground mode

Direct relationship between stick and elevator
available before lift-off and after touch-down

- Take-off phase: take-off mode

For smooth transition, blend of ground phase law
and N, command law over 5 seconds after lift off.

- Landing phase: flare mode

At 50ft the attitude is memorized as reference pitch
attitude.

At 30ft this value is progressively reduced to 2°
nose down to induce gentle positive pilot action for
a conventional flare.
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%y A318/A319/A320/A321 Normal Law — Roll and Yaw Axes

® Roll rate demand (15° / Sec max.) as basic flight ® Engine failure or aircraft asymmetry compensation
mode : consisting of:
® Coordinated roll and yaw surfaces deflections: - If no pilot action:
. Stabilized sideslip and bank angle followed by,
- To achieve and maintain bank angle up to 33°, « Automatic rudder trimming to compensate
stick released asymmetric thrust

 Slowly diverging heading.
® Bank angle protection above 33°:
- Recommended action:

- Positive spiral stability restored up to 67° inside . Zero sideslip target with pedals (take-off, go-
normal flight envelope around),
- Limit of 67° bank angle - Heading stabilization with stick input,
. Steady flight stick free / no pedal forces (rudder
® Lateral control laws providing handling quality features trim).
such as:

® Adaptation of basic control law objectives to:
- Bank angle resistance to disturbance, stick free,

- Precise piloting - Ground phase: ground mode

- Good turn coordination, . Direct relationship between stick and roll control
- Dutch roll damping, surfaces

- Sideslip minimization. . Rudder: mechanical control from pedals + yaw

damper function
® Sidestick free with pedal deflection results in stabilized
sideslip and bank angle facilitating “de-crabbing” in ® Transition from ground to in-flight law (and vice
crosswind landings. versa)
Switching over in 5 second after lift-off or touch-down.
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“y A318/A319/A320/A321 Control Laws — Reconfiguration Logics

Normal law
Double self-detected ADR or IRS failure Triole IRS fail
or double (2" not self-detected) ADR failure rpie allure
or triple ADR failure or_double radlo-altllmeter
or double ELAC failure failure (when landing gear
or triple SEC failure extended)

or double FAC failure

or double SFCC slat channel failure

or slats locked in clear and flaps >conf 1
or yaw damper failure

or double hydraulic failure (B+G) or Y+G)
or double aileron failure

or loss of all spoilers

or THS jammed

or emergency power supply or on BAT only
or sidestick fault

or one elevator loss l

Alternate law

Double (2" not
self-detected
IRS failure

l ‘,

Direct law

— Crew action (identification of failed IRS), ELAC 1+2 reset ——
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7%, A318/A319/A320/A321 Alternate Law

Alternate Law

® Flight mode as basic control laws:

- Pitch axis: as normal law, stick deflection to change N,

- Roll/lyaw axes: a direct stick-to-roll surface relationship
which is speed, configuration, surface
availability dependent.

- Automatic pitch trim.

® Loss of flight envelope protections except:
- Manoeuvre protection against excessive load factor
- Low speed stability
- Conventional aural stall and overspeed warning
® Reversion of basic control law:
- Alternate law not being adapted to landing phase -
automatic reversion to direct law after landing gear

extension.

® Automatic reconfigurations after loss of basic control law in
either axis.
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“y A318/A319/A320/A321 Direct Law and Mechanical Back-Up

Direct Law Mechanical Back-Up

® Flight mode: ® Highly improbable operational necessity.

- Pitch/roll axes: direct stick to elevator or roll
control surface relationship.

- Yaw axis: control with the rudder pedals.

- The yaw damping and turn coordination functions
are lost.

- Center of gravity, configuration and surface
availability dependent.

Manual trimming through trim wheel:

- Amber message on PFD (“USE MAN PITCH
TRIM”)

Loss of all flight envelope protections:
- Conventional aural stall and overspeed warning.

Automatic reconfiguration after loss of basic control
law in either axis.

® To sustain the aircraft during a temporary complete
loss of electrical power.

® Longitudinal control of the aircraft through trim
wheel. Elevators kept at zero deflection..

® | ateral control from pedals.
® Manual trimming through trim wheel:

- Red message on PFD (“MAN PITCH TRIM
ONLY”)
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% A318/A319/A320/A321 - Pitch Control

—=|B
L.ELEV
o, —G
MECHANICAL TRIM

TRIM

G
ke %%2 [Y e

ELEC MOTORS HYD MOTORS

S ¥ /
| R.ELEV
AUTOPILOT
— - L =B
COMMANDS |
»| ELAC |2

NORM
I J ELAC 142 FAIL 9
STDESTICK SEC _ |

(10
COMMANDS

Ref . STL 945.7136/97 — Issue 4 © Airbus 2007 5.18



% A318/A319/A320/A321 - Pitch Control

® Pitch control is provided by two elevators and the THS:

- Elevator deflections 30° nose up - 17° nose down
- THS deflections  13.5° nose up - 4° nose down.

Each elevator is actuated by two independent hydraulic
servo controls. The two elevators are driven by Green
and Yellow hydraulic jacks.

In normal operation one servo control is active, the other
is damped. (i.e. jack follows the surface movement)

In case of failure on the active servo-jack, the damped
one becomes active and the failed jack is automatically
switched to the damping mode.

If both jacks are not being controlled electrically or
hydraulically, they are automatically switched to the
damping mode.

® The THS is actuated by a fail-safe ball screw-jack driven

by two independently supplied hydraulic motors.
These motors are controlled either:

- By one of the three electrical motors
- Or by mechanical trim wheel

The control wheels are used in case of major failure
(Direct Law or mechanical back-up) and have priority
over any other command.
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“ A318/A319/A320/A321 - Roll Control

AILERONS HYDRAULIC
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“ A318/A319/A320/A321 - Roll Control

® Roll control is provided by one aileron and four spoilers
(spoiler 2 to 5) per wing:

- Aileron deflection is £25°
- Spoiler max deflection is 35° (7° for spoiler 3 on A321)

® Each aileron is powered by two independent hydraulic
servo controls.

In normal operation one servo control is active through
ELAC, the other is damped.

The system automatically selects damping mode, if both
ELACSs fail or in the event of blue and green hydraulic low
pressure.

® Each spoiler is driven by a single servo control.
Each servo-jack receives hydraulic power from either the
green, yellow, or blue hydraulic system, controlled by the
SECA1, 2 or 3.

When a spoiler surface on one wing fails, the symmetric
one on the other wing is inhibited.
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% A318/A319/A320/A321 - Yaw Control
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% A318/A319/A320/A321 - Yaw Control

® Yaw control is provided by one rudder surface

- Rudder maximum deflection is:
+20° on A320/A321
*25° on A318/A319

The rudder is actuated by three independent hydraulic
servo controls, mechanically signaled from the pedals
and the yaw dampers actuators.

The deflection of the rudder and the pedals is limited as a
function of speed. The FACs control electric motors
coupled with a variable stop mechanism.

In manual flight, in normal conditions, rudder position is
controlled by the FACs.
Autoflight orders are processed by the FACs directly.

Rudder trim is through electric motors driving the artificial
feel spring. They are controlled through the FACs.
Manual trim orders are received from a switch located on
the center pedestal.

On A318, Rudder Travel Limiter is also function of
altitude. (Optimization of rudder deflection)

® For A318 and A319:

MAX RUDDER DEFLECTION

[ |
307

. fF LS SRR

|
|
|
|
|
|
|
|
‘;’ . = CAS (KT)
140 380

*On A318 : depending on the altitude, the Max rudder
deflection may decrease slightly (by less than 1 degree).
®For A320 and A321:

MAX RUDDER DEFLECTION
]

25"

3.4° for AS20

2.9 for AS |

; = CAS (KT)
160 380
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@ Performance comparison of sidestick/FBW and conventional controls

® A300 flying testbed equipped with dual sidestick/FBW
system (left side) and control column conventional flight
control system (right side).

® Two pilots twice flew each of the following three flight
conditions in well-specified and demanding experimental
circuits :

- Flight Director (FD) : FD and autothrottle system on,
- ILS (raw data) : FD and autothrottle system off,
- NDB (non-precision) : FD, autothrottle and ILS off.

® The following measurements of recorded flight parameters
were calculated when appropriate and compared for flying
with the sidestick and conventional controls :

- Mean : average of 1 second values,

- Standard deviation : amount of variation around the
mean,

- Rate zero : number of sign changes per minute,

- Reversal rate : number of direction reversals per
minute.
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@ Performance comparison of sidestick/FBW and conventional controls

Roll and pitch angles
Standard deviation
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Acceleration Type

Control
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Roll, pitch and yaw rates
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Control
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%y Performance Comparison : Major Results and Conclusions

® All measurements of smoothness and stability
favoured the sidestick by a large margin:

- For roll and pitch angles and rates, standard
deviations and rate through zero were reduced
by 20% or more when flying with the sidestick,

- Accelerations in all three axes showed a large
reduction in standard deviation and rate
through zero when flying with the sidestick

Ref . STL 945.7136/97 — Issue 4 © Airbus 2007 5.26



@ Performance comparison of sidestick/FWB and conventional controls

N1 engine No.1
Standard deviation
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%y Performance Comparison : Major Results and Conclusions

® All parameters related to fuel burn showed
significantly better values with sidestick:

- The sidestick/EFCS combination should
improve fuel economy through unnecessary

control surface movements and increased rear
C.G. limits.

® Pilot control inputs were reduced by 50% or more
and the system still achieved much better overall
performance:

- Lower pilot workload should allow more time for
dealing with emergencies and managing flight
efficiency.
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%y A318/A319/A320/A321 EFCS Architecture

— SPD-BRK — — SPD=-BRK —
——GND=SPLR ——— ——— GND=SPLR——,
LOAD ALLEVIATION *
1

LOAD ALLEVIATION *
1

THS HYDRAULIC sree 2 [¥
MOTORS 171 S

—’.

2 1 ELAC
»

2 1 SEC

_-.

——
[1[2] TRV LIM

YAW DAMPER

ACTUATOR
F+AC 1 —»(G

+
FAC 2 ’
[1] FAC 1
MECH CONT VWL 2] FAC 2 RUD TRIM
—- Arrows indicate the control reconfiguration priorities
* Load Alleviation Function (only for @ indicates the hydraulic power source (green, blue, or yellow)

A320 equipped with LAF)

for each servo control.
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%y A318/A319/A320/A321 EFCS Redundancy Aspects

Use of dissimilar redundancy

® Two types of computer - Two ELACs to achieve aileron
control and normal pitch
control
- Three SECs to achieve
spoiler control and standby
pitch control

® Different type of hardware computer
® Each ELAC and SEC is divided into two units:

- One Control Unit (COM)
- One Monitoring unit (MON)

® Four different softwares: ELAC COM + MON
SEC COM + MON.

® Physical separation of hardware for COM and MON units.

In addition, mechanical back-up (through rudder and
stabilizer control) will ensure adequate control in case of
temporary loss of all electrical power sources including
batteries.
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%y N318/A319/A320/A321 EFCS Electronic Protections

Self tests
® Each computer is able to detect its own failures:

- Processor test (check sum, watchdog...)
- Electrical supply monitoring

- Input and output test

- Wrap around of output to input.

® Inputs are monitored:
- By comparison of signals of the same type but

sent by different sources
- By checking the signal coherence.

Other protections

® Specific routes are dedicated to:
control signals
monitoring signals

® Signals are linked:
ELAC 1 and SEC 1 computers on one side
ELAC 2, SEC 2 and SEC 3 computers on the other
side.

® ELAC and SEC computers are qualified in
convenience with DO 160 for electrical susceptibility
test, the most severe category (Z) being applied.

- Wires are installed in metal shields in the exposed
areas.

- For each signal, wires are twisted.

- No signal grounding in the exposed areas.

- Computer inputs and outputs connected to
exposed wires are protected against the most
severe spikes.

® This protection, combined with the precautions taken
in the software, ensure good protection against
lightning strikes and electromagnetic disturbances.
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%y A318/A319/A320/A321 EFCS Flight Envelope Protection

Overspeed Protection

® Design aims
To protect the aircraft against speed overshoot above
Vmo/Mmo.

® Principle
- Positive load factor demand automatically applied
when Vmo + 6kt or Mmo + 0.01 is reached.
- Speed limited to around Vmo + 16kt and Mmo + 0.04 Overspeed
when full nose-down stick is maintained (pilot nose- protection
down authority is reduced)
symbol

® Vmo/Mmo warning :
- Continuous repetitive chime
Master warning light
Overspeed red message on ECAM
Red and black strip along the PFD scale
Automatic AP disconnection

® Bank angle limitation to 45°

® On A318, the pitch trim is no longer frozen when aircraft is in
High Speed protection mode. (available on A320 with ELAC
post.L83).

THS is limited between the value it had at the entry in the High
Speed protection and 11° nose UP

Note : OVERSPEED
ECAM Warning is
provided at Vmo +4kt
or Mmo+0.006

PFD
speed scale
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%y A318/A319/A320/A321 EFCS Flight Envelope Protection

® AOA protection — principle

When o becomes greater than a prot, the system
switches elevator control from normal mode to a
protection mode, in which the angle-of-attack is
proportional to sidestick deflection. Autotrim
stops, resulting in a nose-down tendency.

If o reaches a floor, the auto-thrust system will
apply go-around thrust.

The oo max cannot be exceeded even if the stick
is pulled fully back.

At oo max + 4° an audio stall warning (cricket +
synthetic voice: “STALL STALL”) is provided.

® Consequences

® Amber strip on PFD indicates 1.13 Vs at take-off, or

o prot is maintained if sidestick is left neutral

o max is maintained if sidestick is deflected fully
aft

Return to normal law is obtained when sidestick is
pushed forward.

1.23 Vs in other phases of flight.

cL

b (LIFT
COEFFICIENTY

1g stall

e e e e e e P -._-!-.}'

180 -
160 -
‘F:EJ
140 = Vis
BLACK &

- Vo pROT
120 M Vo
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%y A318/A319/A320/A321 EFCS Flight Envelope Protection

® Manoeuvre Protection . . .
Primary Flight Display
The objective is to limit the load factor so as to allow the
pilot to apply full sidestick deflection when high
manoeuvrability is required.

Load factor limits : + 2.5 g to —1 g in clean configuration
+ 2 g to 0 g flaps extended.

30
o i i i
Attitude Protection Bank ]
The objective is to complement AOA and high speed limitation (67°) 32 201| |
protection in extreme conditions and in windshear. 7 2
Bank is limited to : 33° stick released i
67° stick fully deflected. 20
Pitch
Pitch is limited to : 30° nose up limitation (15°) | T8N ———7—7 109
15° nose down. !5.7 NM L 30 31 3 33 J QNH

If these limits are approached, the aircraft pitch and roll
rate decrease and stop at the limit.
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%y A318/A319/A320/A321 EFCS Flight Envelope Protection

® \Windshear protection ® |Load Alleviation Function (LAF) (only for A320)

Windshear protection is ensured by: - The load alleviation function is used in conditions
of turbulence in order to relieve wing structure loads

- SRS more
- Speed trend indication - The LAF becomes active when the difference
- Wind (speed and direction indication) between aircraft load factor and pilot demanded load
- Flight path vector factor exceeds 0.3 g, in which case the ailerons and
- High angle of attack protection the spoilers 4 and 5 are deflected symmetrically
- Windshear warning (optional). upwards

® | ow energy protection (basic on A318, A319 and - The LAF is no longer necessary for A321, A319 and
A321) A318 which benefit from a reinforced structure.

- An audio warning “SPEED, SPEED, SPEED” is
triggered to indicate to the crew that a thrust
increase is necessary to recover a positive flight
path angle through pitch control.
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“y A318/A319/A320/A321 EFCS Flight Sidestick Coupling/Function

—//_
7w (o ———
CHRONO CHRONO
SIDE STICK PRIORITY] Priority lights in front of CAPT and F/ O SIDE STICK PRIORITY
Red —> + Red
Green AP Green
® Both sidesticks are coupled electronically to deal
with:
- Simultaneous inputs
- Conflicts.
NEUTRAL
® Full control is obtained by pressing and keeping
pressed the take-over button, thereby deactivating RADIO
the other pilot’s stick.
TAKE OVER PB

(A/P DISCONNECTION OR TAKE OVER

® After pressing the take-over button for more than 40 FROM OPPOSITE SIDESTICK)

seconds, it can be released without loosing priority.

® \When both pilots press their take-over buttons, the
last pilot to press will get the priority.

® onside priority can be maintained throughout by
keeping the button pressed continuously for 40s.
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%y N318/A319/A320/A321 EFCS Sidestick Priority Display Logic

Captain’s side First Officer’s side
Sidestick Annunciation Annunciation Sidestick
Red || <G
Take-over button Sidestick deflected

depressed - Green

“Light off” Red | <G
Take-over button ontoe © Sidestick in neutral
depressed
) Red
Sidestick deflected Take-over button
Green - pressed

Red ) ,
Sidestick in neutral > Light off Take-over button
depressed
Red arrow in front of Green light in front of
the pilot = loss of authority the pilot = authority when

opposite sidestick deflected
‘PRIORITY RIGHT/LEFT” audio voice message when priority is taken.
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%y A318/A319/A320/A321 EFCS Speed Brakes and Ground Spoilers

® Speed Brakes

- Achieves by three surfaces (spoiler 2, 3, 4)

- When the sum of a roll order and a simultaneous
speed brake order on either surface is greater than the
maximum deflection achievable, the symmetrical
surface is retracted until the difference between both
corresponding surfaces is equal to the roll order.

® If engine power is above idle, the “SPEED BRAKE STILL
OUT” ECAM caution message is displayed.

® Speedbrakes are automatically retracted when :

- Selection of flaps configuration FULL for A320
and A319 (or 3 or FULL for A321)

- AOA protection is active

- SEC1 and SEC 3 both have faults

- An elevator (L or R) has a fault (in this case,only
spoilers 3 and 4 are inhibited).

- At least one thrust levers is above MCT position

- Alpha Floor activation

® On A318, there is no longer automatic speedbrake
retraction when configuration FULL is selected (to allow
steep approach)
However, the “SPEED BRAKE STILL OUT” ECAM caution
will be triggered at landing for reminder

® Ground Spoilers
- Achieves by spoilers 1to 5
- Preselection achieved:
» With control handle in the armed position and both idle
thrust selected, or
» With one idle thrust selected and one reverse thrust
selected, or
» With speedbrakes still extended, CONF 3 or FULL
selected, and both idle thrust selected (A318 only)

- Maximal extension (50°) of all surfaces then
automatically achieved when wheels speed >72kt
(aborted take-off case), or the aircraft has touched down

(landing case).
R@} U t RET

SPEED L -

BRAKE 1/2 1/2
5.32

FULL FULL

()
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%y A318/A319/A320/A321 EFCS - Flaps and Slats Control

- Each wing has two flap surfaces and five slat surfaces

- The flaps lever selects simultaneous operation of the slats
and flaps. f \
- The five positions of the lever correspond to the following JO\ /é—
surfaces positions and flight phases: <\
1 - 1
Position | Slats | Flats Flight phases ECAM o 1
0 0 0 Hold |_Cruise 34 4
1 18° 0° Approach 1 FLAPS
FUL Lo b UL L
° 1+F
10 Take 5
2 22° [15°(14°
>"(147) off | Approach
3 22° 20° Landing 3
(21°) -
FULL 27° 35°* (25°) | Landing FULL 160 - 200
JAF -
* 1 40° for A320 with IAE engine or A319 and A318 140 — 1804 S
() : setting for A321 I o
. 120 160
- Computed by FACs, retraction speeds are presented on i _
PFDs for: 100 — 140

* Minimum flaps retraction or F -speed,
* Minimum slats retraction or S -speed.
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7%, A318/A319/A320/A321 EFCS Controls

24 VU

ELAC1 SEC1  FAC1
FAULT
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@ A318/A319/A320/A321 EFCS Indications

~

-

10 10
[195] E
85.6% 35C
N D R
10 10 FOB: 18000 KG d
S FLAP F
415 — o2 —— 585 z .
. 3 -
200 /KG /H\ 275
SEAT BELTS
NO SMOKING

STS

/

Spoilers / speedbrakes

Ailerons position— |
Ailerons actuators

Pitch trim position

Elevator position

—_\PLI'CH TRIM GY
3.2 up

ECAM upper display

IS 1 = Cathode EIS 2 = Liquid Crystal
ay Tubes (CRT) Displays (LCD)
isplays S INDICATION WING SHAPE F INDICATION
S F
— Slats/flaps J 5 “; S
indication
| | . | L
AT Fi T
.. R i CERMAE o

Slat/Flaps indication modified on the upper
ECAM

ECAM lower display
F / CTL page (ex: EIS1)

KF/CTL GBY =

T~ st ﬁm

Hydraulic system pressure indication

——SPD BRK—
| R
AlL ELAC 1 SEC 1 AlL
=BG |q 2 2 3] GB
\
[ Computers

ELEV
YB

Y [

» ELEV
BG GBY

Yaw Control Indicators

=

TAT+19 C GW 60300 KG

SAT+18 C | 23H56|
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% A318/A319/A320/A321 EFCS Indications

® WHEEL Page

¢ WHEEL )
' 7. P o
_I.F LAOeCE 165 | 1% ﬂ__‘LI:‘ LM_
e s PEL W |
W STEERING { AP
Lf& CTL
—— — —— ——
280 t 140 .., 140 T 140
= 1=REL=—=2 = ALTH BRE = =L —=4=
195 PsI 195 MLM 195 P51 155
n A
p T Il IIT¢%4
II
- - I I i SRR B
. e, £ e B A

Electronic Instrument System (EIS) 1 = CRT displays

® A318 EFCS indications changes

QH*/'?T/O

Rudder travel limiter position moves with
the speed and altitude changes

" N A A "
p422T I%%40
P Lo
WHEEL -~
—— il
P L0 N/W STEERING [T
T o T
L/6 CTL { !
)
ANTI SKID
50 e TAD ALTN BRI T80 ¢ 34D
WY WREL M2 W AUITO B T MREL W& W
—_— — MED S —
TAT + 20°C G.W.  S4A00KG
SAT + 25°C S

e

Electronic Instrument System (EIS) 2 = LCD
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6. Landing Gear
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% A318/A319/A320/A321 Landing Gear

Main Features

® Conventional diabolo or bogie (option) landing gear
and direct-action shock absorbers.

® Main gear retracts laterally and nose gear forward
into the fuselage.

® Electrically controlled by two Landing Gear
Control/Interface Units (LGCIU).

® Hydraulically actuated with alternative free-fall/spring
downlock mode

® Alternating use of both LGCIUs for each
retraction/extension cycle.

® | GClUs also control the operation of the door and
they supply information about the landing gear to
ECAM for display

® \When a LGCIU detects a fault in its own system, it
automatically transfers control of the landing gear to
the other LGCIU.
Resetting the landing gear control lever results in
transition to the other LGCIU

® Elimination of microswitches by use of trouble-free
proximity detectors for position sensing.

® In case of loss of hydraulic systems or electrical
power, a hand crank on the center pedestal allows to
extend the landing gear by gravity.

® The landing gear is designed to achieve a life of
60000 landings. Endurance corresponding to safe-
life operation in accordance with FAR and JAR
requirements (no damage- tolerant concept).

Hydraulically
driven doors

Doors driven
byy the gear

/ Doaors driven
Main gear by the gear
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%y A319/A320/A321 Landing Gear — Basic Braking System

I BASIC DESIGN I

AUTO/BRK A/SKID &
o weo wax_ | N/WSTRG Aucxiliary LP distribution line
DECEL| | [DECEL| | [DECEL ON d
O-N O-N O-N @ oFF |TO other side
dual valve
@ ®

Pedals

Green
HP

Normal
selector valve PARKBRK
Control vaIv\.<D
parking brake |
Automatic L
BSCU selector -—' ]
J

MH8 MHvd

G

To other gear
A
To other
wheels[— Dual shuttle
valve
To opposite
wheel Accumulator
o val pressure
servo valve 0
1 [m—ToEEAM
C
H
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%y A319/A320/A321 Landing Gear — Basic Braking System

® The Braking and Steering Control Unit (BSCU) is a
fully digital dual-channel computer controlling the
following functions:

- Normal braking system control

- Anti-skid control (normal and alternate)

- Auto brake function with LO, MED, MAX
- Nosewheel steering command processing
- Monitoring of all these functions

® Carbon disk brakes are standard.
® Normal system (Green hydraulic system supply):

- Electrically signaled through anti-skid valves

- individual wheel anti-skid control

- Autobrake function

- Automatic switchover to alternate system in event
of Green hydraulic supply failure.

® Alternate braking system with anti-skid (Yellow
hydraulic system supply):

Hydraulically controlled through dual valve
Individual wheel anti-skid control
No autobrake function.

® Alternate braking system without anti-skid (Yellow

hydraulic system supply or Yellow brake power
accumulator):

- Hydraulically controlled by pedals through dual valve

- Brake pressure has to be limited by the pilot referring to
the gauges

- No autobrake function.

- No anti-skid system

Emergency braking system (Yellow hydraulic system
supply or Yellow brake power accumulator):

- Hydraulically controlled by pedals with brake pressure
indication on gauges
- No anti-skid control

Parking brake (Yellow hydraulic system supply or Yellow
brake power accumulator):

- Electrically signaled
- Hydraulically controlled with brake pressure indication
on gauges.
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77 . .
2 A318/A319/A320/A321 Landing Gear - Enhanced Braking System

AUTO/BRE A/SKID &

L0 MED MAX | NOSE WHEEL With electrical alternate braking
system (basic on A318)

Mormal
selector valve

'Y Y Control valve
~ parking hrake
BSCU
ALTH £|T|:| other gear
BRI
$ SEL Yy ¥
To other valve »
wheels B
| To other gear ABCU
Direct
drive »
. Accurnulator
Normal pressure
SERVD Valve 0
i
; To ECAM
[
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77 . .
2 A318/A319/A320/A321 Landing Gear - Enhanced Braking System

® Braking philosophy is the same as for the basic braking
system but alternate braking is fully electrical.

® Alternate braking system with anti-skid (Yellow hydraulic

system supply):

- Electrical orders are made by brake pedals, and are
provided to the Alternate Brake Control Unit (ABCU).

- ABCU energizes the alternate brake selector valve to
pressurize the yellow hydraulic circuit

- ABCU electrically controls the Alternate Servo Valve to
obtain the correct pressure for the related brakes.

® Alternate braking system without antiskid:
- Electrical control provided by the ABCU independently
from the BSCU.
- Brake pressure is automatically limited to 1000 PSI by
ABCU, in order to protect wheels against blocking and
tire burst.

® Parking brake (Yellow hydraulic system supply or Yellow
brake power accumulator):

Similar to basic braking design

® Alternate Brake Control Unit (ABCU):

Automatically tests all hydraulic components of the
alternate braking system at landing gear extension
Provides an ECAM warning, when the alternate braking
system is failed
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%y A318/A319/A320/A321 Landing Gear — Anti-Skid Principle

Gree~r<1= H.P.
Pedals depressed , | Normal
autobrake activated o% Opening - selector
gear retraction / g valve
LO MED MAX
Decel|Decel[Decel Y prog N V prog
on | on | on > Vo vy prog
Aircraft speed at _____YO
touchdown - _ Y
Airc(;\rl\;?f ﬂﬁ;ﬂ?{%m vir | Vo-yirt Highes! value
deceleration Offq &——— Release order A D Normal
(ADIRS) Autobrake —» ~\|_ |/ servo valve
> |~
Wheel speed —
1l [/
BSCU 1 I
BSCU 2
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%y A318/A319/A320/A321 Landing Gear - Braking Principle

Anti-Skid System

® The anti-skid system produces maximum braking
efficiency by maintaining the wheels just short of an
impending skid.

® From touchdown, aircraft speed is computed based on
touchdown speed (wheels) and integrated
deceleration (ADIRS). This reference speed is
compared with each wheel speed to generate a
release order for closing the normal servo valve in
case of skid exceeding 13%.

® Brake pedals order results in opening this servovalve
also modulated by anti-ski closing signals.

Autobrake system

® This system allows:
- To reduce the braking distance in case of an
aborted takeoff
- To establish and maintain a selected deceleration
rate during landing, thereby improving passenger
comfort and reducing crew workload.

From touchdown a specific speed is computed based
on touchdown speed (wheels) and programmed
deceleration (low, medium, max). This programmed
speed is compared with each wheel speed to generate
a release order for closing the normal servovalve to
meet selected deceleration.

If reference speed exceeds programmed speed
(contaminated or iced runways) the former will take
over for the anti-skid to modulate the normal servo
valve.

Enhanced autobrake system (basic on A318)

® Enhanced autobrake function

- Enhanced accuracy in achieving the selected
deceleration rate

- Perfect level of comfort maintained

- Enhanced pressure monitoring for all brakes (more
consistent temperatures in all brakes)

MED deceleration is only controlled when the Nose
gear is on ground.

Arming/engagement logics:
A/B MAX mode cannot be selected in flight and cannot
be engaged on ground below 40 kts.
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@ A318/A319/A320/A321 Landing Gear - Nose Wheel Steering Principle

A/SKID &
N/W STRG

@-. |
B

Rudder pedal
disconnect

pushbutton
- |®)
E O———» . .
L O One engine running [ ]
. A / and| Towing lever
Auto pilot—=| C Normal position ~
MLG Compressed
BSCU
Green hydraulic supply \i
Or Steering servo /
Yellow hydraulic supply * - valve J

* With enhanced Nose Wheel Steering system
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(7
¥ A318/A319/A320/A321 Landing Gear - Nose Wheel Steering Principle

Description

The hydraulic system supplies pressure to the cylinder.
Electric signals from the Brake and Steering Control Unit
(BSCU) control it.

The BSCU transforms orders into nose wheel steering
angle.

Angles are limited : - Normal operating angle + 75°
- Aircraft towing, steering angle + 95°
- Rudder pedals + 6°

After take-off, an internal cam mechanism inside the
shock-absorber returns the wheels to center position and
the hydraulic supply is cut off at gear retraction.

Nose Wheel Steering changes due to the enhanced
Nose Wheel Steering system (basically fitted on A318):

® Obijectives:

- Avoid simultaneous loss of Normal braking and nose
wheel steering functions on a single hydraulic failure.

- Avoid loss of nose wheel steering function due to
ADIRU or LGCIU failure.

- Make the nose wheel steering function available after a
landing gear free fall extension.

® Modifications:

- The hydraulic power supply has changed. The Yellow
hydraulic system has replaced the Green hydraulic
system.

- The BSCU software has been modified due to changes
of hydraulic power supply, associated logics and
monitoring have evolved.

- Modified warnings associated to nose wheel steering
on Yellow hydraulic system.
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% A318/A319/A320/A321 Landing Gear - Display

LDG GEAR BRK FAN

=

AUTO/BRK AISKID &
MED MAX NW STRG

LO
BE E e
A > " g A OFF
/ ) i l ‘ r Autobrake panel and gear position indicator
I \\ (System 1)

Tyre pressure
psi (optional) —

~_ Gear downlock

LDG door —— o
indication

Hottest brake

Brake pressure
indication
(alternate system)

Anti-skid release . - -Brake temp. °C

indicator

__Autobrake
indication

Ground spoiler:
extension

Wheel system page
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% A318/A319/A320/A321 Landing Gear - Display

The enhanced Brake and Steering Control System and the new Electronic Instrument System with LCD
technology (EIS 2) instead of cathode ray tube (EIS1), involve new Brake Warnings and Indications. Both

enhanced systems are basic on A318.

® Alternate braking is now fully monitored.
Warnings are more explicit and there is no need
for alternate braking before taxiing.

New Brake Warnings

® BRAKES NORM BRK FAULT
Loss of the NORMAL brake mode

® BRAKES ALTN BRK FAULT
Complete loss of the ALTERNATE brake mode

® BRAKES NORM + ALTN BRK FAULT
Loss of all means of braking from pedals (park brake
available)

® BRAKES BRK'Y ACCU LO PR
® BRAKES / NWS MINOR FAULT

® BRAKES ALTN L(R ) RELEASED
Loss of alternate braking on one main landing gear.
— If normal braking is also lost, the new “ASYMMETRIC
BRAKING” paper procedure must be applied

® BRAKES RELEASED

‘ 16H34

po D % A .
4 4 b1 794 {
UP LOCK
WHEEL i
— qw
UP LOCK N/W STEERING UP LOCK
a L/G CTL 7 ar
ANTI SKID
— — — —
350 ¢ 340 ALTN BRK 340 ¢ 340
M4 meeEL Mz m AUTO BRE M= WREL & W
TAT + 20°C G.W. S4400KG
SAT + 25°C
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% A318/A319/A320/A321 Landing Gear - Display

Example of Landing gear system page
with LCD ECAM (EIS 2)

i o Both BSCU
wo channels

— ~— available
B /W STEERING =

Both green and
yellow hydraulics
not available

The ALT braking is
available thanks to
the accumulator
power supply

Both BSCU
WHEEL R channels not
b available

Both green and
yellow hydraulics
available
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%y A318/A319/A320/A321 Fuel System - Ventilation

A318/A319/A320 A321

Surge tank Outer tank Inner tank Center tank Surge tank Wing tank Center tank

Vent valve

NACA intake

i . NACA intake . .
Vent line Pressure relief outlets Vent line Pressure relief outlets
Flame arrestor Flame arrestor
Pressure relief Pressure relief
outlets outlets
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% A318/A319/A320/A321 Fuel System — Basic Layout

® Total Fuel Capacity

A318/A319/A320
Two outer tanks 1 760 liters (1 408kQ)
Two inner tanks 13 849 liters (11 079kg)
One center tank 8 250 liters (6 600kg)
A321
Two wing tank 15 500 liters (12 400kg)
One center tank 8 200 liters ( 6 560kQ)

(Weight calculated with a density of 0.8)

An additional center tank (optional) increases the
total fuel capacity by: 2 992 liters (2 393kg) for
A318/A319/A320; 2 900 liters (2 320kg) for A321.

On the A319 Corporate Jet, up to 6 additional
center tanks can be added to increase the total
fuel capacity by up to 16 781 liters.

An additional volume of 2% is available for
expansion without spillage into the vent surge
tank.

Ventilation

- Each tank is separately ventilated via surge tanks at
each wing tip.

- The center tank is ventilated via the LH surge tank.

- The surge tanks are opened to atmosphere via
flame arrestors and NACA inlets.

- Vent valves ensure correct operation of the vent
system.

- Pressure relief outlets protect the tanks from over-
or under- pressure.
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% A318/A319/A320/A321 Fuel System — Control and Monitoring

FMGS

A/C ATTITUDE ADIRS
L

REFUELLING

PANEL

ECAM UPPER
DISPLAY

FUEL LEVEL FaI
SENSOR CONTROL—— == COMPUTER

UNIT

REFUEL ‘
VALVES ECAM FUEL PAGE

FUEL FUEL
PROBES SENSORS

Y
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Y A318/A319/A320/A321 Fuel System — Control and Monitoring

® The Fuel System is automatically controlled by the Fuel
Quantity Indication Computer (FQIC).

® This computer assures functioning of the Fuel Quantity
Indication System (FQIS) and the two Fuel Level
Sensor Control Units (FLSCU).

® FQIS and FLSCU provide:
- Fuel quantity measurement and indication
- Fuel transfer control
- Level sensing
- Fuel temperature indication
- Refuel/defuel control
- Signals to FADEC for IDG cooling control
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% A318/A319/A320 Fuel System — Engine Feed

IAE Eng CFM Eng
To burners
1 To burners IDG cooler
11
FMU [—
By pass
HP Pump m HP Pump OO valve
[ ]
Filter 77 Fuel return
iter P72 valve —
T Hot flow
-— - LP Pump
Diverter
- valve — Fuel
- Cold flow return
— 1 ﬂ |- LP Valve
. I Qil out valve
Oil out «— - -—
Fuel/Oil ID_G Fuel tank To outer tank
Oilin —» heat exch — cooling
| oilin Sequence valves  Pump
|— 1
- Fuel recirculation
system -
LP Pump |
T Center
LP Valve T ] tank
T To outer T
Fuel tank tank —I>
t[Y == / e
15 Jil X
_ Defuel valve
o Suctlgn valve (ground only)
2 “\(\e‘ (gravity feed)
v APU LP valve | Cro§s feed valve
26 e w® twin actuators twin actuators
« O APU
\C\) um
SR\ Transfer valves pump
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% A318/A319/A320 Fuel System — Engine Feed

A318/A319/A320 Definition

® Fuel is delivered to the engines by means of booster
pumps.

- Each tank is equipped with two identical booster
pumps.

- Center tank feeds first, except during take-off and
fuel recirculation when center tank pumps are
switched off automatically.

- Wing tank pumps operate permanently at a lower
pressure than center tank pumps.

- Thus, when center tank pumps stop, engine feed
comes automatically from wing tank pumps.

® Two electrical transfer valves are installed on each
wing.
They automatically open when the inner tank fuel
reaches a low level (about 750kg) for fuel to drain
from the outer to the inner tanks.

® Fuel is recirculated automatically and transparently
to the crew:
It ensures the IDG cooling (CFM and IAE eng.) and
the engine oil cooling (IAE only) through a set of
valves controlled by the FADEC.
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% A321 Fuel System — Engine Feed

IAE Eng To burners CFM Eng

To burners IDG cooler

Fuel return
valve
/) N\
“— |Diverter
valve Fuel
W return
— =
valve
Oil out «— | Qlout ,
FuelOil IDG | Fuel tank To outer tank Remote pick-up
Oilin — heat exch — cooling (a” pumps)
| o Sequence Center tank
valve ,

Centér tank

= Fuel recirculation transfer valves
LP Pump sygtem Pumps,/) puimps
LP Valve l
' APU LP valve

To outer X
tank (t\?/ln actuators)

Fuel tank

APU Defuel/transfer
i fuel
2 Suctlc'atn }/al\ée uet pump Valve twin actuators
(gravity feed) (ground only)
K Cross feed valve
2 \N\(\g‘a (twin actuators)
%
ol
g2 . o

Recirculation line
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% A321 Fuel System — Engine Feed

A321 Definition

The A321 fuel system has been simplified compared to
the A318/A319/A320:

® Single wing tank in place of two cells wing tank,
suppression of the outer/inner tanks transfer valves.

® Center tank transfer to wing tank in place of center
tank feed to engines:

When the transfer valves are open, fuel tapped from
the wing pumps flows into the center tank jet pumps.
It creates a depressurization which sucks the center
tank fuel into the wing tanks

- A transfer valve automatically closes when the
related wing tank is overfilled or when the center
tank is empty.

The fuel recirculation principle is identical to
A318/A319/A320, the recirculated fuel being
returned into the wing tank.
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%y A318/A319/A320/A321 Fuel System — Control and Display

A318/A319/A320 OVERHEAD PANEL A321

D [enez]
L TK PUMPS TR TK———CTR TK R TK PUMPS
1 2 1

PUMP 1 MODE SEL PUMP 2 2

Memo indications:
systems temporarily
used

LOWER ECAM (EIS1)
A318/A319/A320 Fuel on board A321

A318/A319/A320
- (EIS2)

Low pressure valve

Cross-feed valve

Pumps
indication
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“y A318/A319/A320/A321 Fuel System — Control and Indications

® No crew action is required for normal operation.
® |ndications:

- Fuel data (quantity, temperature) are available
from a Fuel Quantity Indication (FQI) system

- Fuel quantity is permanently displayed on upper
ECAM DU

- Fuel system synoptic on lower ECAM DU is
displayed according to ECAM logic

- Low level warning is totally independent from FQI.

® Abnormal operations:

- Fuel feed sequence may be operated manually

- One or both engines may be fed from any tank
via cross-feed valve

- Gravity feed is possible from wing tanks.
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% A318/A319/A320/A321 Fuel System — Refuel/Defuel

In cockpit (optional)

PRESELECTED REFUEL ACTUAL

1 1.2

PWR  REFUEL _cCTL s1vU
. FAULT VALVE
Refuel coupling

Refuel
coupling and cap

Refuel Panel : |
Fuel quantity

REFUEL indicator

Kg x 1000

LEFT CTR RIGHT )/
(635 .05 5.34)
HI. LVL.

-
O LEFT O CTR O RIGHT

~——— REFUEL VALVES —————

OPEN OPEN OPEN
NORM NORM NORM
SHUT SHUT SHUT Refuel |
,— MODE SELECT —  TEST - eruel vailve
REFUEL
P control

05—

DEFUELXFR—" opEn LT

Fuselage datum line

PRESELECTED REFUEL __ ACTUAL

~1— Refuel
DEC.NC preselector
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% A318/A319/A320A321 Fuel System — Refuelling

® Refuel/defuel control is performed from external
panels located in the fuselage fairing under the RH
wing within easy reach from the ground.

® One refuel/defuel coupling is located under the RH
wing.

® |dentical coupling on LH wing is available as an
option.

® Refuelling is auto sequenced:

It starts with the outer tanks (A318/A319/A320) or
the wing tanks (A321).

If the selected fuel quantity exceeds the wing tank
capacity, the center tank is refuelled simultaneously.

® Refuelling time at nominal pressure is approximately
25 minutes for all tanks.

® Gravity refuelling can be achieved by overwing
refuelling points.

A318/A319/A320
FUEL PUMPS '
SUCTION VALVE .
REFUEL COUPLING | %1 %

REFUEL VALVE e=t =g g b d

SPILL PIPE

REFUEL
VALVE
REFUELING GALLERY

A321
FUEL PUMPS CENTER TANK
SUCTION VALVE oL .
REFUEL COLPLING\ | D JETRUR O
REFUEL VALVE ' 1 g

REFUELING GALLERY VALVE

TRANSFER
VALVE

REFUEL
VALVE

TRANSFER /DEFUEL
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8. Engine Controls
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%y A318/A319/A320/A321 Engine Controls - FADEC

® Thrust control is operated through Full Authority
Digital Engine Control (FADEC) computers which:

- Command the engines to provide the best suited
power to each flight phase

- Automatically provide all the associated protection
required:
-Either in manual (thrust lever)
-Or in automatic (autothrust) with a fixed thrust
lever.

® Engine performance and safety better than with
current hydromechanical control system.

Simplification of engine/aircraft communication
architecture.

Reduction of crew workload by means of automatic
functions (starting, power management).

Ease of on-wing maintenance.

® The system design is fault-tolerant being fully

duplicated, with “graceful degradation” for minor
failures (i.e. sensor failures may lose functions but not
the total system).

The engine shut-down rate resulting from FADEC
failures will be at least as good as today’s latest
hydromechanical systems with supervisory override.

FADEC is an electronic system which incorporates a
fully redundant Engine Control Unit (ECU) for aircraft
equipped with CFM engine or Electronic Engine
Control (EEC) for aircraft equipped with IAE/PW engine
and an Engine Interface Unit (EIU).

Each engine is equipped with a FADEC which provide
the following operational functions:

- Gas generator control

- Engine limit protection

- Engine automatic starting

- Engine manual starting

- Power management

- Engine data for cockpit indication

- Engine condition parameters

- Thrust reverser control and feed back.
- Fuel recirculation control

- Detection, isolation and recording of failures
- FADEC cooling
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%y A318/A319/A320/A321 Engine Controls — FADEC Architecture

.
ADIRS L ENGINE
CODLIMG
r - AND
{I THRUST LEVER ANGLE STABILITY
2 CONTROL
— ENG
MAN START
I,.( E j
[ — - HE]F"I:ZIEII_M*
A I LT
ENG | —
OFFL 0 | e N . IGNITION
T i [ ™ ENG SENSORS SYSTEM
e
FIRE |If| \iu | FUEL RETURN
| | 4 VALVE
(N FADEC |
—m=  START VALVE
Do ~ EIU | TRHUST REVERSER
LGCIU - | | HYDRAULIC PLWP 4
) DEPRESSURIZATION
A N
‘_,.-"
e,
\L—L =
ECU* *
EEC***[ "] ‘ L
ECAM
FMGS (A/THR) |-
* A318 only
** CFM Eng

*** |AE/PW Eng
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%y A318/A319/A320/A321 Engine Controls — FADEC and EIU

FADEC EIU

® One FADEC is located on each engine with dual ® The interface between the FADEC system and the
redundant channels (active and standby). Each channel other aircraft systems is mainly performed by the EIU
have separate 28V DC aircraft power sources to ensure through digital data buses.

engine starting on ground and in flight.
® One EIU per engine is located in the avionics bay.
® In addition dedicated FADEC alternator assures self
power above 15% N2 for CFM56 (15% N2 for IAE V2500, ® Care is taken to preserve systems segregation for
10 % N2 for PW 6000). safety and integrity.
® Characteristics

- Dual redundancy for electrical input devices (ADIRS
1+2, TLAs, engine parameters).

- Dual redundancy for electrical part of control actuator.
- Simple system for hydromechanical parts of the control.
- Fault tolerance and fail operational capability.

- High level of protection against electromagnetic
disturbance.
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%y A318/A319/A320/A321 Engine Controls — CFM56

Control
signals

Ignition

Alternator

Hydromech.
o 1

Fuel PS5 Pos Ts
o T fuel flow
Thrust
‘\>reverser % @ ? % %
Engine \ ! !
control Q)::j Starter air Monitoring signals (optional)
valve / starter

unit
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% A319/A320/A321 Engine Controls — V2500

Control
signals

ZTT

o Ignition

OF 3 e

©
s > r(-er\t]erlrjssér %] @
\ Pios P,s T,
Electronic\A : : : ! '
engine Q)::j Starter air Monitoring signals (optional)
valve / starter

control
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%y A318 Engine Controls — PW 6000

Control
signals
| I | | | | | | |
T, N, PS2
N, W '
buses "
Ignition j

\

<7<

Alternator

<
vy}

Hydromech.
unit

pd

Fuel
T fuel flow

©
s > r(-er\t]erlrjssér %] @
\ P2_5 T2_5
Electronic\A : : : ! '
engine Q)::j Starter air Monitoring signals (optional)
valve / starter

control
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My A318/A319/A320/A321 Engine Controls — Thrust Control Schematic

CFM56 & PW6000

ECU*
T NT | N1 THR EECH
Thrust
® lever Auto Manual
\Q comput. | mode mode
N1 N+ Fuel flow
a control
NT | ﬁ
N1 limit [limit limitation
™ compu >
ADR I= tation | |
TLA out of N1 target E
ATS range FMGC e ! >
ATS T : EIU E ! Instinctive |
== ! @ H— | t __disconnect PB
""""""""" : i ATS not active
Disengaged i ! Actual N1
bl el == - o
i K yl IDLE i \
I_ _________ - 5 10 5 10 +
W\ [672] Fx 85en  wso
5| 10 5| 10 FOB: 18000 KG
Upper ECAM DU EGT s rie
EIS1 78.3/’2‘3\78.5 -
* CFM eng ( ) o p/-\* .
2100 — g7 2150 3 .
** PW eng
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My A318/A319/A320/A321 Engine Controls — Thrust Control Schematic

|IAE V2500
Trott] EEC
T epr |EPR rottle
Thrust
* lever Au(tjo L Manual
comput. moae mode
EPR —=\F Fuel flow
target a control
EPrR |EPR| limitation a
| limit | limit
I |computa.
ADR ™land selec| |
: N1 mode
: selection
TLA out of EMGC o EPR target: _
ATS range : | Y R —
ATST— | EIU : ! Instinctive —
- JE N B | . disconnect PB
ATHR L ! . ATS not active
Disengaged i | 4 Actual EPR

Upper ECAM DU

2 %Y Rx
1 ]1.223
F.F

f N 1530

8

440
S  FLAP

4 10

KG/H

FOB: 13000 KG

1500

F
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%y A318/A319/A320/A321 Engine Controls — Thrust Control Operations

Limited thrust parameters (N1 for CFM56 and PW6000, The thrust lever can On|y be moved manua”y (no

EPR for V2500) are computed by FADEC. servomotor): lever position not necessarily representing
engine thrust delivered
Selection of thrust limit mode is obtained directly by

thrust lever position : According to the thrust lever position, the FADEC
Six positions defined by detents or stops. computes:

- Thrust rating limit
- N1 (EPR) when in manual mode
- N1 (EPR) which can be achieved in automatic

mode (ATS)
Go Around (GA)
Max Take-Off (TO) Al ) ¥ _
Max continuous (MCT) Ff}? ax MOde Select|0n Thrust
4 | el |
iFlex. Take-Off (FLX) Max Climb (CL) _ |l @ \
g / o ! Thrust limit T.O/GA
Idle _ ||* R N Thrust limit FLX TO/Max Cont
ATS max s ] q |
operating range Reserveidie, ﬁ 3 _j‘ \ Thrust limit max climb
Max reserve »
— ™r ' Command
@ g f (TLA)
R - a 3
eserve 3 )
5|2 5
o € O
S| 8lal g <
x| x| E|lS
| ® |=| 2 =
= =56 | Idle

A
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@ A319/A320/A321 Engine Controls Indications (CFM56) on ECAM Upper DU

Appears when both

Transient N1 during A/THR

engines at IDLE (*)

operation corresponding to FMGC
demand to go to N1 target

Symbol corresponding to
the thrust lever position

\J

| —MaxN1

|__— Max permissibleN1

5 10 . Flex temperature
— (entered through MCDU)

N1 actual 67.2| FLX 85 4% 35°C

T t N 1 rating limit

>\ 10 Thrust limit mode

FOB : 36000 LB
Exhaust gas (v
temperature S FLAP F

78.3 e 5 e 78.5

2100 o— |51y~ 2150

,,‘-"f

EIS 1 = Cathode Ray Tubes displays

* Basic on A319/A321

Ref . STL 945.7136/97 — Issue 4

© Airbus 2007 8.12



m

2 A319/A320/A321 Engine Controls Indications (IAE 2500) on ECAM Upper DU

Symbol correspondingto  engines at IDLE (*)
the thrust lever position

Appears when both Transient N1 during A/THR

demand to go to EPR target

operation corresponding to FMGC

Actual EPR —_|

Exhaust gas

temperature

LY 1.503 35°C~ |

F.F xem [
“ g B\ gX 1530 1500
EGT
420 oc \ |[440 FOB:13000ks

Actual N1

0% (4
\%100.1 W\ 951

* Basic on A319/A321

+99.8—-"—N22_""'-— 99.9+

____— MaxEPR

|_—Thrust limit mode

L Flex temperature
(entered through MCDU)

[ EPR rating limit

EIS 1 = CRT displays

Max permissible N1
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@ A318 Engine Controls Indications (CFM56 & PW6000) on ECAM Upper DU

Symbol corresponding to Appears when both
the thrust lever position engines at IDLE

N1 actual

/ Max N 1
Max permissibleN1

/

Exhaust gas

temperature

95 — 'y —— 95

F.F

FOB:29000LB8s

Thrust limit mode

N 1 rating limit

[ Flex temperature
(entered through MCDU)

EIS 2 = Liquid Crystal Displays
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%y A319/A320/A321 EIS Independent : after “clear” action

Start configuration

4 N

o0— LézED\ 50 \QE—I%I_;)
Oil quantity ____| ﬁ Zt (@ 20 <1 Engine vibration
00.0 0 155
. OIL FILTER A
Oil pressure —{ o @ P (N 100 | aosTaes T Oilfilter clog After start configuration
00 0 44
°c F-FILTER <1 Fuel filter clog

Oil temperature ——» 20— °—7s AT

IGN
B
Star’;valve »{D—‘ ’—% <<1\00 ps| 100
oslItion
p |, Psi3s 34 PSI 0 4
°C

0 44

Engine bleed — |

pressure @T +19 ‘:C |23 H 56| G-W. 60300 kg 7% ——  T—75
/ SAT + 18 °C / "

Selected °c

ignition Nacelle temperature 44— 105 — ~ —— 90

TAT +19°C G.wW.

QAT+18°C 23 H 56

EIS 1 = CRT displays
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%y A318/A319/A320/A321 EIS 2 Independent : after “clear” action

Start configuration

[ ENGINE F .USED ) .
7100 — LBS — EE%/,’ Fuel filter clog
P Oil filter clog
Oil quantity > { 152 ‘5 ar {/1:2;/ /Engine vibration
i > d
Oil pressure > -
ol lemperature T T e w After start configuration
0.8 = N1 = Do ]
Selected = = 1 [V‘“\ i {,Arﬂ\
ignition > a5 e 1] c \ 300
Start valve /Cb =
position I | | \
Engine bleed — I | ) |
pressure \

Nacelle temperature

EIS2=LCD
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My A318/A319/A320/A321 Engine Controls Indications on PFD : FMA

The following indications may appear on the PFD Flight
Mode Annunciator (FMA), in upper left corner:

ASYM . Only one thrust lever is set to CLB or
MCT position, /
FINAL | APP NA
CLB :  Flashing when aircraft above thrust
reduction altitude and thrust levers ASYM
not in CLB notch, ‘%UTE—
B 20
MCT :  Flashing in case of engine failure if the 340 = -
non-affected thrust lever is not set at | 10—
MCT,
3204, |/ ™
_< 1
A-FLOOR : « -floor condition encountered,
300 10
TOGA LK : When leaving a -floor condition and <
thrust still at TOGA 280 -
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%y A318/A319/A320/A321 Engine Controls - Thrust Reverse

Description

® Reverser deployment is selected by positioning
thrust lever into reverse area and by acting on
independent locking levers.

® Thrust lever position below rev. idle modulates
reverse power.

® Automatic engine idle is set in case of reverser
malfunction.

® Automatic max. reverse power limitation versus
ambient conditions with full rearward thrust lever
position.

® Reverser status is displayed on ECAM upper DU.
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%y A319/A320/A321 Engine Controls - Start Configuration

[ ___ IDLE

5 103) 5 103

CFM Ny

67.1] o \ |67:2

~

FLX 85.6% 35C

EIS1

Lower ECAM DU

-

~

Y & F .USED
5| 10 510 FOB: 18000 KG 00— KG ™50 \Qi‘r(g;)
601 EgT ) )
No s P F 28\ oL 23 VIB_(N2)
783 — o, ——785 : i ar 12713
F.F . 00.0 0 155
2100 — Gy 2150 3
100 PSI 100
SEAT BELTS CTR TK FEEDG Q\ 0
NO SMOKING 00 44
20— C—75
IGN
@—‘ B ’—%
U pper \ / PSI 35 34 Ps|
ECAM DU TAT +19°C G.W. 60300 KG
/ IDLE \ QAT +18°C 23 H 56
2 16 > Y RIxX 1503 a8
1[f223] EPR \4[1223 I *e
Q Q F.F KG/H
AN AN 1530 1500
IAE 420 EGT 440 FOB: 13000 KG MASTER 1 MASTER 2 115VU
° S FLAP F ON ON
N T % > . ENG ENG
95.2 % 95.1 2 OFF 1 2 OFF
N2 — MODE —
+99.8— o, T —99.9+
SEAT BELTS CTR TK FEEDG i IGN 1
NO SMOKING CRAI\%/.\S‘TART
FIRE FIRE
FAULT
\ / 1 2
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@ A318/A319/A320/A321 - EIS 2 - Engine Controls - Start Configuration

EIS 2

Upper ECAM DU

.
g A= . FLX
% N1 85.6%
0%y 10 2"
5.9
oM (@ % (b
& 95 — x — 95
3300 — f2F— 3300
PW FOB:29000L8s
L "

Lower ECAM DU

" ENGINE

F.USED
7100 = LBS =— 7100
CLOG

(N (D

CLOG
130 = "¢ = 130

VvVIB
08 = N1 = O I

1z =— N2 = 1.1

d)‘ =t

35
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%y A318/A319/A320/A321 Engine Controls - Start Procedure

® Engine mode selection IGN/START

ECAM ENG page is automatically displayed on lower ECAM.
- Pack valves close (CFM and PW engines)

® MASTER switch ON
- Start valve opens
- APU RPM increases
- N2 increases
- Oil pressure increases
- Pack valves close (IAE engines)

Depending on N2 values reached :
- Ignition starts
- HP fuel valve opens

When sufficient N2 value is reached :

- Start valve closes, ignition stops, APU RPM returns to normal, pack valve reopens.

® Main and secondary parameters CHECK NORMAL
For abnormal conditions on ground :

FADEC automatically controls :
- Start abort in case of hot start, hung start or no light up.
- Automatic engine crank after :
- First start abort for IAE
- Any additional start attempts for CFM and PW.
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9. Auxiliary Power Unit
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% A318/A319/A320/A321 APU — Controls and Display

Overhead panel APU fire panel
APU

MASTER SW

ECB

External panel
(located in front of the nose gear bay )

FLT INT

I— EXT PWR —l
’.: ;

NOT IN USE AVAIL COCKPIT CALL ADIRU & APU FIRE
AVNCS VERT

LIGHT TEST COCKPIT CALL RESET
APU S5nu T OFF

Ref . STL 945.7136/97 — Issue 4 © Airbus 2007 9.3



% A318/A319/A320/A321 APU

® On ground, the APU makes the aircraft independent of
pneumatics and electrical sources by:
ECAM Lower Display:
- Providing bleed air for engine start and air APU system page
conditioning systems
- Providing electrical power to supply the electrical
system APU generator

APU bleed

valve position
line contactor

® |n flight, provision of back-up power for electrical and APU bleed air
air conditioning systems, APU generator pressure
t
® The APU may be started using either the aircraft parameters FUELLO PR
batteries, external power or normal aircraft supply. APU speed .
APU starting is permitted throughout the APU start APU EGT i

envelope.

® The APU is automatically controlled by the Electronic
Control Box (ECB) which is mainly acting as FADEC
for monitoring start and shut-down sequences, bleed
air and speed/temperature regulation.

® Control and displays:

- On the overhead panel for APU normal operation
and fire protection

- On the ECAM for APU parameters display

- On the external panel, under the nose fuselage, for
APU shut down.
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10. Automatic Flight System
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% A318/A319/A320/A321 FMGS System Architecture

Yaw control
FAC 1
A A 4 ! v
X - C
| FMGC »| D
! 7
Y EE T FADEC
F )& )& > engine 1
X >< C _ FADEC
U engine 2
A y lvy
> M
- FMGC | C
S0
> - 2
Yyy A
FAC 2 -
Yaw éontrol
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% A318/A319/A320/A321 FMGS — AFS/FMS Integration

Flight Management Guidance and Envelope system

The flight management and guidance system (FMGS)
performs navigation functions and lateral and vertical
flight planning functions. It also computes performance
parameters and guides the aircraft along a pre-planned
route.

e Composed of two Flight Management and Guidance
Computers (FMGC), this pilot interactive system
provides:

- Flight Management for navigation, performance
optimization, radio navaid tuning and information
display management,

- Flight Guidance for autopilot commands (to EFCS),

flight director (FD) display and thrust commands (to

FADECSs).

e Two FACs (Flight Augmentation Computer) provide:

- Rudder commands (yaw damping, rudder trim and
limiting, turn coordination, automatic engine failure
compensation),

- Flight envelope and speed computation.

e For operational convenience the FMGS offers two
types of guidance concept:

- Managed: automatic control of the
aircraft with regard to speed, lateral path and vertical
plan as computed by the FMGCs.

- Selected: manual control of the aircraft
with regard to speed and vertical plan (selected through
FCU), lateral path (through FMGC or FCU).
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% A318/A319/A320/A321 FMGS — System Interface

Actuators for :
rudder trim

»| yaw trim damper

rudder travel

\

EIS (DMC 1, 2, 3)

\

A

CFDIU

\

FCDC 1
ELAC/SEC FAC 1
: _ | * Yaw damper
Landing gear " | » Rudder travel
Slats/flaps »| limiting
* Rudder trim
ADIRS 1 * »| * Flight envelope
protection
A
RA 1
VOR 1
DME 1
\i
Clock | > FMGC 1
[ -
Fuel o) iy AP/FD/ATS
<Y »(* Cruise and land
Data . »| modes
|g§§:r * | ateral nav.
* Vertical nav.
® * Performance
FADEC 1 *
To FAC 1 A
and FMGC 1 To system 1
*
ADIRS 3 [ L b e
*TO FAC 2 YYYYVYVVY l
FMGC 2 To system 2

Radio navigation
auto tuning

\

\

EIS (DM 1, 2, 3)

A

ELAC-SEC

FWC 1, 2

ECU

Side 1

Side 2
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% A318/A319/A320/A321 FMGS — System Redundancy

Two FMGCs associated to two MCDUs provide a
redundant configuration.

The FMGS has three modes of operation

crosstalk
® Normal mode operation: dual mode FMGC 1 |« » FMGC 2
: buses i
- Each FMGC makes its own computation
- One FMGC is MASTER - the other one is SLAVE D D
- Both MCDUs act independently (entries are
automatically recopied on the other MCDU and MCDU MCDU
applied to both FMGCs)
® Independent mode
FMGC 1 [« > FMGC 2
- Automatically operative if mismatch between ¢ ¢

FMGCs
- Independent operation of FMGCs with associated D D

MCDUs. (Data insertion and display related to the

side concerned). MCDU MCDU
- One FMGC remains master.

® Single mode FMGC 1

_ One FMGC fails i \
- Either MCDU can be used to enter or display data D D

related to the remaining FMGC.

MCDU MCDU
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7, A318/A319/A320/A321 FMGS Crew Interface

ND 1 control FCU ND 2 control

250 . 005 - e A OOOOO - +25oo

PFD 1 ND 1 ND 2 PFD 2
FMGC 1 | FMGC 2
FM+FG FM+FG
A \ / A
FADEC
Gu.idance Navigation Navigation Guidance
display display display display

Thrust levers
MCDU 1 MCDU 2
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7, A318/A319/A320/A321 FMGS Crew Interface

® Two MCDUs on the central pedestal provide long-term
interface between the crew and FMGCs in terms of: SPEED | ALT

- Flight plan definition and display

- Data insertion (speeds, weights, cruise level, etc)

- Selection of specific functions (direct to, offset,
secondary flight plan).

® One FCU with 2 or 3 independent channels on the
central glareshield to provide short-term interface
between crew and FMGCs.

® Two thrust levers (one for each engine) linked to the
FMGCs and FADECs provide autothrust or manual
thrust control selection to the crew.

® Two PFDs and two NDs provide visual interface with
flight management and guidance related data such as:

G5 388 TAS 394 BRACO 0g7°
24916 33 NM

on PFD : - 135

- FMGS guidance targets,
- Armed and active modes
- System engagement status

on ND :
- Flight plan presentation,

- Aircraft position and flight path,
- Navigation items (radio navaid, wind).
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%y A318/A319/A320/A321 FMGS Flight Guidance

Flight Control Unit (FCU)

Auto control HDG V/S
Commutation gpeed / Mach Heading / track Altitude Auto control FVIierr:ItC;;tsr? Zid I/e
window window window white lights 9 g

window

ALT — LWLICH -— WIS

00000 « +25 00

LIF

1000

METFHL
ALT

" :
Altitude
AP /ATTHR selection V /S or FPA
SPD or MACH HDG or TRK engagement selection

selection selection

Mode engagement f
Control the display of selected altitude
(in meters) on lower ECAM (permanent data)
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%y A318/A319/A320/A321 FMGS Flight Guidance

® FCU function
The pilot can use two types of guidance to control the
aircraft in auto flight.
- Managed guidance : FCU windows display dashes and
the white dots next to those windows light up.
- Selected guidance : The windows display the selected
numbers and the white dots do not light up.

® The FCU is the main crew interface for short-term
guidance with a single rule for the various control knobs:
FMA : Flight Management Annunciator :
- Pull + rotate = pilot input (selected guidance)
- Push = return to FMGS control (managed guidance)

® As an example, a change of altitude can be achieved by a
double action on the FCU:

- Either by selection of a new altitude through the
FCU selector and validation of this new altitude
pushing this knob (managed guidance).

- Or byselection of a V/S through the FCU selector and
validation of this new V/S by pulling this knob
(selected guidance).

® Actions on the FCU are displayed on the FCU as well
as on the PFD (Primary Flight Display) in the dedicated
FMA (Flight Management Annunciator) part.
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% A318/A319/A320/A321 FMGS — AP / FD Modes

Guidance Modes

Guidance Managed Selected
® NAV and APP NAV ® HDG -TRK
® APPR
® LOC
Lateral ® RWY
® RWY TRK
® GA TRK
® ROLL OUT
® CLB ® OPCLB
Vertical ® DES ® OP DES
® SRS (TO/GA) ® Expedite (towards altitude
® G/S selected on FCU but
® FLARE managed speed)
® FINAL ® ALT
® \V/S
® FPA
¢ FMS Computed ® FCU selected
Speed (ex: optimum)
® Expedite

Ref . STL 945.7136/97 — Issue 4

© Airbus 2007

10.11



% A318/A319/A320/A321 FMGS — AP / FD Modes

Guidance Modes

® Managed Guidance

Take-off:
- RWY

- RWY.TRK:
- SRS

. Automatic runway axis follow up

through ILS use
Follow up of the memorized runway axis

. Pitch guidance to maintain V2 + 10

Climb/Cruise/Descent:

- NAV

- CLB/DES

- APP NAV

. Lateral guidance along the defined

F.PLN

. Vertical guidance respecting the F.PLN

defined constraints

. Lateral guidance along a defined non

precision approach

Approach and landing:

- APPR
- LOC

- FLARE
- FINAL

- ROLL OUT:

. ILS approach (ILS beams capture and

track) and non precision approach

: LOC use only (capture and track)
. Automatically performed around 30ft
. vertical guidance along a defined non

precision approach
aircraft guidance on the runway following
an automatic landing

® Selected Guidance
Lateral:
- HDG/TRK

Vertical:

EXPED

- ALT
V/S-FPA

OP CLB/OP DES:

Heading or track

Open modes for level changes
with a fixed thrust and speed
held on elevator. FPLN
constraints are then ignored

Level change with maximum
climb/descent

Altitude capture and hold
Vertical speed or flight
angle track

path
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% A318/A319/A320/A321 A/THR — Controls and Display

T.0 FLXT.O. REV Instinctive

GA MCT A/THR range IDLE disconnect Thrust levers
pushbutton e
CL Ic e

Reverse unlock

Reverse

) _ AF)
SPD MACH HDG TRK LAT ALT —— LVLJCH —— VIS FPA FDI .
a3 mrc HDG VIS e iaialy Jcrn ’ 5™+~ Displayed:
A3c LS TRK FPA cuuuy O 4ol Blue when armed

- White when active

100 1000 up
/YQ PUSH TO

— METRIC \ LEVEL OFF|
AP 2 AT DN

‘o Ol

llluminated green when
A/THR engaged
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%y A318/A319/A320/A321 FMGS — Autothrust Function

® Autothrust (A/THR) is part of FMGC

® No mechanical linkage between levers and engines.
Thrust levers position is measured and transmitted to
the FADEC in digital form.

® Autothrust:

- either ensures thrust control depending upon
AP/FD modes (if these are engaged)

- or manages thrust to hold the current target speed
(if no AP/FD engaged)

- with A/THR engaged, no feedback is sent to the

thrust levers. The thrust levers do not move.

® A/THR engagement status and thrust limit mode
depend upon thrust lever angle (TLA).
Thrust limit selection and computation are made by
the FADEC.

® 5 positions are fitted within the levers position range.
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%y A318/A319/A320/A321 FMGS — Autothrust Function

TO / GA - TO/ GA
FLX / MCT A -FLX / MCT
CL- el

v
A

0; -0
I Not engaged l REV - -REV
A/THR

Thrust levers

TO / GA - -TO/ GA
FLX/MCT -FLX / MCT

CL- - CL

\ 4

Engaged |——[ Notactive |+
A/THR 0- -0

REV- Thrust levers -REV

TO / GA - TO / GA
FLX / MCT - -FLX / MCT
CL- L CL

A/THR—> Engaged —[ Active |«——
0- - 0<— Both thrust levers at idle result in
REV- “REV' A/THR disengagement

Thrust levers
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%y A318/A319/A320/A321 FMGS — Autothrust Function

Operational Rules
® A/THR can be armed:

- Manually by pressing the A/THR pushbutton
- Automatically, by setting the thrust levers at TO/GA
or FLEX position.

® A/THR becomes active if thrust levers are set between
CL (included) and IDLE (excluded) gates.
In this case, commanded thrust is limited by the thrust
levers position (except ALPHA-FLOOR activation).

® A/THR not active (A/THR p/b on FCU extinguished)
& Pressing A/ITHR p/b on FCU activates A/THR
thrust levers within A/THR range

® A/THR can be disengaged by:
Depressing the instinctive disconnect P/B on the levers

or depressing the illuminated A/THR P/B on FCU or
setting both thrust levers in IDLE gate.
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%y A318/A319/A320/A321 FMGS — Autothrust Function

® If the levers are in CLB gate and A/THR is disengaged ® In SPEED/MACH mode, the A/THR adjusts the
then: thrust in order to acquire and hold a speed or mach
target.
- Thrust is frozen at its current value until thrust levers The speed or Mach target may be:
are moved out of the gate. - Selected on the FCU by the pilot.
THR LK amber message appear on PFD to warn the - Managed by the FMGC.

pilot that the thrust is locked.

® If the levers are not in CLB gate when A/THR is ® In THRUST mode, A/THR commands a specific
disengaged then: thrust level in conjunction with the AP/FD pitch mode.

This thrust level is limited by thrust lever position.
- Thrust is not frozen but is set according to the lever I ) veris iimi y i ver postt

position.

® Engagement of A/THR mode depends on AP/FD
engaged mode:

AP/FD mode A/THR mode
VIS-FPA SPEED/MACH
ALT (ACQ/HOLD)
Expedite Thrust
Descent/Climb Thrust/SPEED/MACH
SPD/Mach Thrust
final descent SPEED
Approach glide SPEED
flare Retard
TO/ GA A/THR Armed
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%y A318/A319/A320/A321 FMGS — Autothrust Function

Autothrust Operation

® Take-off performed :

- In TO limit mode if the levers are in TO/GA detent

- In FLEX TO limit mode if the levers are in FLX
TO/MCT detent provided a FLX temperature has
been entered on MCDU (take-off page). Lowest FLX
TO thrust is automatically limited to CL thrust.

Note : In both cases, this manoeuvre also engages
the flight director TO mode.

® Once out of take-off (or go around), the nominal phases
in autothrust are always:

This is indicated to
the crew by a CLB
or MCT message
on PFD

- CL detent in twin engine situation
- MCT detent in single engine situation

- One lever in CL gate and the other out of this gate (in
twin-engine operation) causes the engines to be
regulated differently. ASYM amber message appears
on PFD

® |n approach, A/THR control depends on type of
approach (ILS, non precision) and vertical mode
selected on FCU.

® |f Alpha floor protection is activated, TO/GA thrust is
automatically applied whatever the lever position and
A/THR status are.
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% A318/A319/A320/A321 FMGS Flight Envelope

Flight Envelope Protection

® Envelope protection is achieved by computing
maximum and minimum selectable speed, stall warning,
low energy threshold, alpha floor signal and reactive
windshear detection. The FAC computes also
maneuvering speed, flap/slat retraction speeds.

Maximum speed (VMAX)

VFE of the next slat/flap conf. (VFE NEXT) Minimum flaps retraction speed (V3)

Minimum slats retraction speed (V4)

Vc trend
Maneuvering speed (VMAN)

Lower selectable speed (VLS)

Va prot in normal law

(Vstall in alternate or direct law)
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% A318/A319/A320/A321 FMGS Flight Management

Flight Plan Stringing Navigation

Flight plan definition by company route or city pair. Automatic guidance along flight plan from take-off to
approach and landing.

Departure and arrival procedures including associated,
speed/altitude/time constraints. Aircraft position determination.

Flight plan revision (offset, DIR TO, holding pattern, Aircraft position referenced to the flight plan.
alternate flight plan activation,...)
Automatic radio navaids selection.

Secondary flight plan creation similar to primary flight plan.
IRS alignment.
Ground speed and wind computation.

Optimum radio GPS and inertial sensor mixing.
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%y A318/A319/A320/A321 FMGS Performance Management

Flight Plan Aspects

® Flight plan optimization, through the performance data
base, in terms of:

- Optimum speeds
- Optimum altitudes.

® The computations are based on:

- Flight conditions (cruise level, weights, center of
gravity, meteorological data)

- Cost index

- Speed entered on the FCU or optimum speeds
computed by the FMS.

® Performance predictions:
- Time, altitude, speed at all waypoints
- Estimated time of arrival, distance to destination,
estimated fuel on board at destination.

® Advisory functions:

- Fuel planning
- Optimum altitudes and step climb.

® Full vertical guidance related to flight plan predictions
from initial climb to final approach.
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% A318/A319/A320/A321 FMGS - Lateral Navigation

Position Computation

E Radio or GPIRS position (if GPS primary installed)

| FMGC position

Mix IRS = mean IRS

GIPRS = GPS position integrity verified against IRS position

/
To see the

IRS 1
R
&) “Mix IRS
IRS 2 #._ O, '
IRS 3
1 5 10 15 20 24
4 POSITION MONITOR A
FMGCH 4610 .2N/00618 .3E
31RS/DME/DME
FMGC2 4610 .2N/00618 .8E
3IRS/DME/DME
RADIO 4610 .1N/00618 .2E
MIX 1Rs 4609.7N/00618 .0E
IRS 1 IRS2 IRS 3
NAV 0.4 NAV 0.2 NAV 0.4
SEL
<FREEZE NAVAIDS >
\ J

navaids used for
radio position

/1
VOR/DME

<GEN

VOR/DME
<NIZ
VOR/DME

<TOP 1

<RETURN

5 10 15 20
SELECTED NAVAIDS
DESELECT

115 .

AUTO
115 .20

10

15 .40

24\

(

v}

N

A
3 8 & 8 B B

(&)
By

[4)]
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% A318/A319/A320/A321 FMGS - Lateral Navigation

® Position computation:

Before flight, the three IRSs are aligned are
initialized: manually, semi-automatically via
database or automatically using the GPS position.
At take-off, the position is automatically updated to
the runway threshold

In flight, position updating is computed using GPS if
installed, and radio navaids (DME,VOR, ILS)

The FMGC position depends upon the IRS’s mean
position, the GPS and the radio position.

® Navigation mode selection:

If the aircraft is equipped with GPS primary, the
FMGC uses GPIRS position in priority

If the GPIRS position is not available or if the
aircraft is not equipped with GPS primary,
depending upon availability of navaids and sensors,
FMGC automatically tunes the best navaids to
compute the most accurate position.

The navigation modes may be:

En route:

In approach:

IRS — GPS (if GPS installed)

IRS — DME
IRS — VOR/DME
IRS only

IRS — GPS (if GPS installed)

IRS — DME
IRS — VOR/DME
IRS — ILS/DME
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% A318/A319/A320/A321 FMGS - Lateral Navigation

Accuracy Display

(0] ()] A (O8] [\ =
[ — (e [ [ [

MCDU
\
4 ECON DES
CRZ OPT REC MAX
FL290 FL350 FL390
REQD DIST TO LAND = 70NM
DIR DIST TO DEST = 89NM
BRG /DIST
- - TO ( )
UPDATE AT
( )"
VOR 1 /FREQ ACY FREQ/VOR 2
ATH / 114 .4 HIGH 117 .2 /DDM
. J

N

o (] W =
3 sl & g 5 3

py)

-

249/16
7

790" ..

GS394T AS 388

35

.
-

LMG/004
93 NM

2 18:35

ov..”

ZR
VOR 1 5 |AGN‘|' CAl h VOR 2
CGC M AVD
103 NM
N NAV ACCY UPGRADED )

\
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% A318/A319/A320/A321 FMGS - Lateral Navigation

® FMGC provides the crew with lateral position and its
associated accuracy criteria which depend upon:

- FMGC Estimate Position Error (EPE)
- Zone currently flown (en route, terminal, approach)
- Required navigation precision (RNP).

® |f EPE < RNP then HIGH is displayed on MCDU and
the computed positions may be used without
restriction.

® |f EPE > AAAR then LOW is displayed on MCDU and
the position must be cross-checked with raw data
(ADF/VOR needles, DME reading).

® Each time HIGH (or LOW) reverts to LOW (or HIGH)
the message NAV ACCY DOWNGRADED (or
UPGRADED) is displayed on NDs and MCDUs.

® In GPS primary, the accuracy always comply with the
RNP (no navaid cross-checking is necessary).
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% A318/A319/A320/A321 FMGS - Radio Navigation

® Radio navaids are tuned for display and position
computation.

Tuning for display may be achieved in different ways :

- Automatic tuning (FMGC software)

- Manual tuning through the MCDU RAD NAYV page

- Manual tuning through the Radio Management Panel
(RMP) in case of failure of both FMGCs or both MCDUs.

® The FMGS automatically tunes the radio navaids for
the computation of radio position.

® Manual tuning has priority over autotuning

System Architecture

RADIO NAV

VOR 1 FREQ
SIU /128.50
CRS

075

ILS /FREQ
e
CRS

ADFI/FREQ
10E / 415.00

FREQ/ VOR 2
115.70 /TGO
CRS

()

FREQ/ ADF 2

FMGC 1

415.00/ 10E

goo000oeD e
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7, A318/A319/A320/A321 FMGS — Vertical Profile

Top of climb Top of descent

ECON Cruise ECON CRZ
cruise Mach MTrarzllsiﬁond Mach
ach/spee
Acc. Alt. Level Seggent Transition from /EC:F))':e[;ES D | fi t 500ft/mi
Climb speed to Mach eceleration a min
— average
V2+10
VR \ ~_Acceleration by “At or below”

Speed limit

constraint

g ~Thrust energy sharing

reduction “Atorbelow Deceleration
Ty R constaint in flight level
y Alt. A \4
“At’ .
constraint =0 @ Gamammmmaoe-k
Take-off Climb " Cruise 1000ft : VAPP
Runway
Descent | Approach

Ref . STL 945.7136/97 — Issue 4 © Airbus 2007 10.27



7, A318/A319/A320/A321 FMGS — Vertical Profile

® Take-Off: ® Approach:

From DECEL point a deceleration allows configuration

SRS control law maintains V2 + 10 up to thrust changes in level flight.

reduction altitude where max climb thrust is applied.
V2 + 10 is held up to acceleration altitude (ACC LT). Approach phase is planned to reach approach speed
(VAPP) at 1000ft above ground level.
® Climb:

Energy sharing is applied for acceleration (70% thrust)
and for altitude (30% thrust) from ACC ALT up to first
climb speed. Max climb thrust is kept — Altitude
constraints are taken into account.

® CRZ:
Steps may exist and/or may be inserted.
® Descent:

Top of Descent (T/D) is provided on ND.

From T/D down to the highest altitude constraint,
ECON descent speed is supposed to be held on
elevator and IDLE + A on thrust.

Then, if it is necessary to respect the constraint,
geometric segments will be followed and the speed is
adapted in consequence.
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11. Environmental Control System

Ref . STL 945.7136/97 — Issue 4 © Airbus 2007 111






%y A318/A319/A320/A321 ECS — System Schematic

Air Conditioning

Pneumatic
ATA21— i« ATA 36

TO Wlng an“_ Bleed air
i regulatlon

Cross-bleed valve $

Emergency ram air 1 Pack 2

LP ground connection

Non- Non-
return return
Air generation valve i HP ground-connection
Air distribution | {}:I [{—H
. . APU bleed
Recwmilatlon fan ReC|rcuIat|c1n fan valve
Filter ez} Mixer unit < Bz
Non-return valve Pressure Non- Filter APU control unit
i return
regulating valve el Bleed air
@' Hot manifold regulation
[
I J
Trim air N
valves .
Trim air Trim air |
valves valves To wing anti ice Extraction
fan

Extraction ‘T‘ | ﬁ\ | \
, Fwd zone . Aft zone ‘
Fwd cargo com. ' M Aft cargo comp Safety
valves
E E E E 5 /___Cabin

=— Cabin air S ambient air Out{'OW
sam valve
Isolation valveJ Isolation valve J ?

Trim air valve J Pressure regulating valve

Venturi

* For A319/A320/A321 only
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% A319/A320/A321 - ECS - Air Conditioning

L

FWD

AFT

R R T

L

LoD TaP : °C
- N_TNIIIEFM
(JDCP'I'H Pl 22 NT 3
— IEJ_ g -
e woed m o w
o \ L e HOT
il et IR

NOTE : AN OPTION ALS0 PERMITS TO
DISPLAY THE ABOVE TEMPERATURE

IN *F

PACK. 2

Aircraft without
enhanced air
conditioning system
(ACSC)
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“y A318/A319/A320/A321 - ECS - Air Conditioning - ACSC

-
1/CP|CT FWD AFT
¢ - i )
\L__ jﬂ e 2 - cona TEWP ¢ 'c\-
VENTILATION 1 £ D
CAB FANS 2 : g o o
o o = 2 3 "
\ & b i r" or | e J MY 23
& i i — z— n -
— 5 i = e e W TS
7 = r: L 1 1y
RSy ?‘ b . e = MR
I sk : ‘I o e
5 & TRIM AIR 4 il r
E VALVES B
o P
= CABIN L~
___________ AIR =
............. -
FILTERS y MOTE : AN OPTION ALSO EMABLES
- THE ABOVE TEMPERATURE
TO BE DISPLAYED IN °F.
AR - AIR
CONDITIONING PALx CONDITIONING
SYSTEM SYSTEM
CONTROLLER 1 CONTROLLER 2

Aircraft with enhanced air
conditioning system
(ACSC)

Lﬂmv_!ﬂl‘ié
£
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%y A318/A319/A320/A321 - ECS - Air Conditioning

Control System

® Pack Controller
® General

The air conditioning system provides temperature
controlled air to 3 independent zones : Cockpit, FWD
cabin and AFT cabin. The air comes from the bleed
system via two independent air conditioning cooling
packs. It is then mixed with recirculation air to ensure
good ventilation. Hot air may be added through three
trim air valves to ensure temperature adjustment.

Functional description

Two pack flow control valves which are constant
volumetric flow regulating and system shut-off valves.
Pre-selected pack flow is adjustable to different levels.

Packs ensure the cooling of the air coming from
bleed system.

Pressure regulating valve acts as regulation and
shut-off valve for the balancing hot air to be regulated
by the Trim Air Valves.

Temperature regulation
Temperature regulation is controlled via:
- A zone controller and two pack controllers
or
- Two Air Conditioning System Controllers (ACSC)
(system basic on A318)

Each pack controller regulates the temperature of its
associated pack, by modulating the bypass valve, the
ram air inlet and outlet flaps.

The pack controllers also regulate flow by modulating
the associated pack flow control valve.

Zone Controller
- The PACK FLOW selector allows to adjust the pack
flow for the number of passengers and for external
conditions.
- The system delivers automatically high flow when:

- A single-pack operates

- The APU is supplying bleed air
- The Zone Controller sends a pressure demand signal
to both Engine Interface Units (EIU) in case of low
bleed pressure.
- When the APU bleed valve is open, the zone
controller signals the APU ’s Electronic Control Box
(ECB) to increase the APU flow output when any zone
temperature demand cannot be satisfied.

ACSC

- This new controller merges the previously installed
Pack Controllers and Zone Controller.

- It will ensure exactly the same functions, but with
improved reliability and reduced the maintenance costs
( 2 boxes instead of 3).

- Both controllers include two redundant channels.
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% A318/A319/A320/A321 - ECS - Pack Configuration

Pack Description Basic configuration
® General ) |
The bleed air is pre-cooled in the Primary Heat Exchanger, B l
then compressed in the Compressor of the Air Cycle = | FAK FLOW CONTROL -
Machine, then cooled again in the Main Heat Exchanger. B8
® The By-Pass valve regulates the temperature at pack
outlet depending on cockpit and cabin requirement. g
g
® Anti-lce Valve avoids ice in exchangers and pipes. I M
- Anti-Ice valve allows fully pneumatic temperature backup | e, o s § 2
regulation (with Pneumatic Temperature Sensor) for 2 I | B g
A319/A320/A321. 1 L : g
- Anti-Ice valve is automatically controlled by ASCS for oAy — 8 & 3
A318 e E 5 § 2
® The Ram Air inlet and outlet flaps close during takeoff and s 5 O5E
landing to avoid ingestion of foreign matter. PACK 1 (2) CONTROLLER /|
The emergency Ram Air inlet valve ventilates the cabin and [
the cockpit to remove smoke, in case of packs failure CONTROLLER
Ram Air Inlet and Outlet are driven to ‘minimum opening’ in X T woaerr ]/
order to optimize the aircraft drag factor. S Y

°
R
3

For the A319/320/321, the backup pneumatic sensors allow —
regulation and safety functions for backup fully pneumatic ¢ e

[4] o Y
pack functioning. |g Ly =
e OFF

® For the A318, the ACSC can perform limited temperature

control by using battery power in case of loss of normal .
electrical power ACSC configuration : pack controllers and zone controllers are

merged into the Air Conditioning System Controllers
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“y A318/A319/A320/A321 ECS — Tem perature and Flow Control

Pack and zone temperature control panel
Automatic temperature control selectors

% Flight deck

Variable flow selector

HI FLOW é ECON FLOW
A A o o
I o™ I oM
R PACK 1 R PACK 1
B [ B
M M
D D
A318 A321 A319/A320

Cargo Control Panel

I CARGO HEAT 2W) Avionics vent and fan control panel
i?‘] FWD ISOL VALVE HOT AIR AFTISOLVALVE 7,
o FALLT FAULT nr || = VENTILATION
[oF ] [ oFF | [ oF |} BLOWER EXTRACT GND COOL CAB FANS
) o Pat |8 |t | |f paur 5] o o
VZ "F’*&,‘ kf;i AN 0 0 0 OFF
|","' [ x‘u. |"|l" "'I"l
. Ia 1 Iz
\ Jzﬁf‘ \ leif"
A % b | ,
‘ COLD —— HOT COLD —— HOT T
A319/A320/A321* A318/A319/A320/A321

* FWD cargo heating is not available for A318
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) A318/A319/A320/A321 ECS — Tem perature and Flow Control

System Display

Cruise page (EIS 1) Cruise page (EIS 2)

/’ il CRUISE Y
ENGINE VIB (NT) ENG wn ¥l w0
F.USED T | — s—
1530 — g — 1560 0.870.9 13;0
QIL VIB (N2} oiL
M5 — gp —11.5 1.2T1.3 TA=5] oy e 180
IB
0.9 = yi = .5
V.2 o o— 1.1
AIR CAB VS FT/MN
_— e
AP 6.4 PST AIR
OFT | met AFT 250 AP 1.2 a1 CAB VIS
= 2 A 1150 FTm
l OFPT | P AFT
CAB LT FT 2| = 23 e ChB LT
4150 1150 FT
TAT - 5 °C |G.u.5u.3m KG e —rT
1\_ SAT - 30 °C 23IH5E _/ SAT + @ °C 16HES _/J

Cond page (EIS 1) Bleed page (EIS 2)

- . /_/"f T
BLEED A A ,
S TEWP = °¢ \ II."' = Y i FiL I "'I
FAM FaN [ as*c {_I) [=25c
S oepr Fult AFT ¢ | Ty w Rl ¢ [Ny
= i = e ALR 230°e
I - 24 LA L3
. -, ., [T} _r--j e w Ll
i H Li\l L] Li\ L] i ) W
] 1 T ANTI £~ ANTI
CeS ICE < o I}I{E
lm rss‘—el Im ?sg—e Eﬂ F3I ' P.“E"ﬂ
@ @ 0| ¢ € | 155
ARU
A % 1 O D=
1 rj HOT i i
e AIR Fa -_] 3
, L I
! T I Ir ! % ; I'. ~ _."I
S, W . & \ : I FH I o _,/
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7 A318/A319/A320/A321 ECS — Ventilation

Avionics bay

Skin heat

exchanger| =

outlet bypass

Open if T > 35°C in flight
If T>12°C on ground

Skin heat

valve @
VENTILATION
BLOWER EXTRACT _GND_ C_OOI: CAB FANS
FAULT |16 ||| FauLT |5 U RAULT G o o Skin heat
-------------- i in hea
o o OFFE’ o [l] exchanger
isolation
Inlet Evaporator ., N valve
valve Blower ZY2P01E p Extract
fan fan 4’_‘_3%
| _('\l ----------- Avionics |/'\l | 9
| | \ / equipment \ / =
— : L Extract 40O
Ground ! — — valve
cooling : h .
unit Skin heat h
) : : J L in heat exchange
; (optlonal)i Air conditioning (g b ot g [l Closed on
z P duct Z  bypass valve ground
I.C -------- ™\ EE -------- ﬁ
D o ot ’ FEREE E- ................................................. o ot -~
vooUTTTYSS Tt . V2R T e oTTTTTTTTT
'g .......... D R IO Condensor .. — Z Cargo
g — Z underfloor
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7% A318/A319/A320/A321 ECS - Ventilation

Avionics ventilation

Ventilation and cooling are provided to avionics and
electronic equipment under digital control (AEVC:
Avionics Equipment Ventilation Controller) and without
crew intervention.

Three main operational configurations are automatically
selected (depending on the flight phase):
. Inflight, in normal configuration:
closed-circuit configuration. Air is cooled by
means of an aircraft skin heat exchanger and circulated
by the blower and extract fans.

« Inflight, in abnormal configuration:
in case of high temperature, air from the avionics bay is
admitted and hot air is discharged by the extract valve
which is maintained half open.

« On ground
open-circuit configuration using outside fresh air
through opening of inlet and extract valves.
Or
closed-circuit configuration at low temperatures

Battery ventilation

Ventilation is achieved by ambient air being drawn around
the batteries and then vented directly outboard via a venturi.

Lavatory & galley ventilation

Ventilation is achieved by ambient cabin air extracted by a
fan near the outflow valve.

Fwd and Aft compartment ventilation

Available as an option:
- For the A318 in the aft cargo compartment
only
- For the A319/A320/A321 in either or both the
forward and the aft cargo compartments

- The heating is provided by hot air from the bleed passing
through a pressure regulating and shut-off valve and a trim
air valve.

- For the forward cargo hold, the ventilation flow is provided
by an extractor fan on ground and by the differential pressure
through a venturi as soon as the aircraft altitude is sufficient.

- For the aft cargo hold, the ventilation flow is always
provided by an extractor fan, and the airflow is blown near
the pressurization system outflow valve.
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%y A318/A319/A320/A321 ECS — Cabin Pressure Control
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7y A318/A319/A320/A321 ECS — Pressurization

Description

® The pressurization control system operates fully
automatically.

® Dual system (two identical Cabin Pressure Controller)
with automatic switchover after failure. Alternative use
for each flight. A single outflow valve is operated by one
of three independent electric motors. Two of these are
associated with automatic controllers.

® |n normal operation, cabin altitude and rate of change
are automatically controlled from FMGC flight plan data:
- Cruise FL, landing field elevation, QNH,
- Time to top of climb, time to landing.

® |n case of dual FMGC failure, the crew has to manually
select the landing elevation. The cabin altitude varies
according to field law.

® |n case of failure of both pressurization system auto-
controllers, the manual back-up mode is provided
through the third outflow valve motor.
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7% A318/A319/A320/A321 ECS — Pneumatic

[ WING | AFT/FMD | I[ WING
ATt ” PACK 1 ‘ mi-ﬁ] b}"m‘fﬁ‘ ‘ P@z ‘ wat
Pneumatic
® High pressure air is supplied for: Em'”
- Air conditioning and pressurization BLERD
- Engine starting :
- Wing anti-icing mﬂ :m“t
- Water pressurization oRECOOLER
- Hydraulic reservoir pressurization T
- Rain repellent purge system ovED
® System operation is electrically monitored by two ma&én*:
Bleed Monitoring Computers (BMC), and is |
. OfPRESS .fl“_, PHEUMATIC CLOSURE CONTROL
pneumatically controlled. VALVE R
REVERSE FLOW
® A leak detection system is provided to detect any ELECTRICAL CLOSURE CONTROL
overheat in the vicinity of the hot air ducts. ENG 1 STARTER VALVE
NOT CLOSED
APU BLEED VALVE
"— OVERPRESSURE
OWERHEAT
LEME DETECTION
BLEED
MANAGEMENT
COMPUTER 1

FHAT
OFF

* |If installed
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12. Electronic Instrument System
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%y A318/A319/A320/A321 EIS — EFIS/ECAM Architecture

Inputs for EFIS displays : ADIRS, FMGC, FACs, FCU
ADFs, VORs, DMEs, ILS, Ras’ WXRs.
Input for ECAM display : FADEC, FQI, WBCs

Aircraft systems sensors N .

Inputs for : ' ' Aircraft systems sensors
S e In;#ésegocréution

- system pages -

- flight phases - system pages
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%y A318/A319/A320/A321 EIS - Components

® Six identical Display Units (DU), including integrated
graphics generator:
EFIS:
- Two primary flight displays (PFD)
- Two navigation display (ND)
ECAM:
- One engine warning display (EWD)
- One system display (SD)

® Three Display Management Computers (DMC)

- Generating images to be displayed on PFD, ND and
ECAM DUs

- Digital data link to display units

- No.3 DMC may replace either No.1 or No.2

® Two System Data Acquisition Concentrators (SDAC)

- Acquiring systems data for transmission of
caution/warnings to FWCs and systems condition to
DMCs

- Operations not affected with either SDAC failure.

® Two Flight Warning Computers (FWC)
- Generating alert messages, aural alerts and

procedural messages for display on ECAM
- Operations not affected with either FWC failure.

® For aircraft fitted with the EIS1 the Display Units are

Cathode Ray Tubes.
For aircraft fitted with the EIS2 the DUs are Liquid Cristal
Displays

Inherent advantages of the Liquid Crystal Display:

- Increased screen size of the PFD, ND and ECAM. The
usable surface of the screens is now 6725 x 6”25
(compared to today’s 5725 x 5725).

- Improved Display Unit contrast. LCD offers far better
contrast and stability throughout its lifespan.

Optional equipment

It is possible to fit an aircraft with an additional DU
software. This software allow to display video images in the
DUs (example: TACS).
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7 A318/A319/A320/A321 EIS - Architecture

CAPT EFIS DMC |
NORM :

(3=

EFIS /ECAM
DMC 1

Display Management Computer

EFIS / ECAM
DMC 3

Display Management Computer

Y
I
I
1 FIO EFIS DMC
—_ o NORM
_— _— _— J
_— L} 2
I
EFIS/ECAM
DMC 2
Display Management Computer
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%y A318/A319/A320/A321 EIS - EFIS Arrangement

® Primary Flight Display:

- Attitude

- Airspeed

- Altitude/vertical speed
- Heading

- ILS deviation/marker
- Radio altitude

- AFS status (FMA)

® Navigation Display, three modes:

- ROSE mode (ILS, VOR or NAV): aircraft symbol in
screen centre, heading up with radar available

- ARC mode: aircraft symbol in lower part of the
screen, heading up with radar available

- PLAN mode: display centered on selected waypoint,
north up

Note:In ROSE-NAV, ARC and PLAN modes, map data
from FMS are presented
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7y A318/A319/A320/A321 EIS - EFIS Control Panel

Capt. EFIS control panel

o w i - A

VORD ARPT

ND mode
HDSE%H / 20 i 80
Of ARC .~ ND range
Control the display o ho
of G/S and LOC | nng > . LS PLAN 10 160
scales of the PFD \ (, o

Control the display ADE @D‘UDH ADF vor | VOR/ADF selector
of the flight director > = S
of the PFD OFF OFF
& &)
—_
PFD ND
CONTROL CONTROL
PART PART
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%y A318/A319/A320/A321 EIS - PFD: Climb — FMS Guidance

Normal AFS
operational
configuration

THRCLB , CLB NAV
ALT acquire armed ALT ‘ ‘

Selected altitude

Speed select index
from FMGS or FCU

340 <

Vertical speed
2000 ft minute
320

Actual airspeed
and speed trend

l -
ECON speed range

280

Aircraft track

Altimeter baro/STD

Mach number setting display

Magnetic heading
reference
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%y A318/A319/A320/A321 EIS - PFD: Approach Configuration

Approach capability
and decision height

SPEED| G/S

Ve or actual
configuration

Ve of the next
configuration

Minimum selectable speed
Alpha protection speed
Alpha max speed

Radio altitude
ILS ident + freq

ILS — DME distance

LOC

CAT 2
SINGLE

= AP /FD and A/ THR
2 FD1 engagement status

DH 100/A/THR

Selected altitude

Altitude indication

G /S and LOC scales
and DEV indexes

Outer marker “light”

Altimeter baro
setting display

ILS course
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% A318/A319/A320/A321 EIS - ND: ROSE / VOR Mode

Actual track Selected heading

True air speed

65 429 Tasdes [ ILS AFF VOR1 116 &0
0G0 / 52 CRS 115°

‘ PAS

g |
|

Ground speed

Lateral deviation
bar

Elapsed time

VOR 1

identification
ADF 2

Identification

DME distance
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% A318/A319/A320/A321 EIS - ND: ROSE / ILS Mode

Wind direction

Wind force

Glide deviation
Localizer deviation

bar

Glide scale

VOR 1
M = manually
tuned
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%y A318/A319/A320/A321 EIS - ND: ROSE / NAV Mode

4. BN

ETA

Waypoint

GPS PRIMARY

{y

Airport
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% A318/A319/A320/A321 EIS - ND: PLAN Mode

Tasdes ILS APF FOCCA 123°
28 M

T
™

s

Cross track
error

Ref . STL 945.7136/97 — Issue 4 © Airbus 2007 12.13



% A318/A319/A320/A321 EIS - ND: TCAS (optional)

D-LG 865°

Resolution advisory:
RED

Traffic advisory:
AMBER

Proximate aircraft:
WHITE

Off scale intruder
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% A318/A319/A320/A321 EIS - ECAM

General

® The ECAM (Electronic Centralized Aircraft Monitor) is
used for systems operations

® ECAM is based on the “need to know” concept.
System data is displayed only when required.

Data processing is fully automatic and, as such,
does not require any additional crew action or
selection.

Permanent display of engine control parameters :
Total fuel, flaps/slats, TAT, SAT, aircraft weight and
CG, time.

Arrangement

ECAM (EFIS) colour symbology

- Warnings : RED for configuration or failure
needing immediate action
- Cautions : AMBER for configuration or failure
needing awareness
- Indications: GREEN for normal long term operations
WHITE for titling and guiding remarks
BLUE for actions to be carried out
MAGENTA for particular messages, e.g.
inhibitions

ECAM arrangement

Upper DU

Engine primary indication

Fuel quantity information

Slats/flaps position

Memo/configuration data or warning/caution messages

Lower DU

- Aircraft system synoptic diagram or status messages
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% A318/A319/A320/A321 EIS - ECAM Arrangement

ECAM Sound Symbology

Warning signal Condition Duration
Conti
ontinuous Red warnings Permanent
repetitive chime
Single chime Amber caution 0.5 second
A/P disconnection by take-over pb 1.5 second
Cavalry change - - -
A/P disconnection due to failure Permanent

(synthetic voice)

Click Landing capability change 0.5 second (three pulses)
Cricket Stall Permanent
Intermittent buzzer SELCAL call Permanent
Continuous buzzer Cabin call Permanent

‘C’ chord Altitude alert 1.5 second or Permanent
Auto call-out Height announcement Permanent

(synthetic voice) below 400ft
Ground proximity

warning GWPS warning Permanent
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%y A318/A319/A320/A321 EIS - ECAM Upper Display

EIS 2

Primary engine
indications <

Flap / slats position
indication

Fuel quantity indication { FOB : 12650 ko

T.0 SIGNS ON PARK BRK

SPLRS ARMED
FLAPS T.0
MEMO: AUTO BRK MAX
landing T.0 CONFIG NORMAL
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% A318/A319/A320/A321 EIS - ECAM Upper Display

® The ECAM upper DU can provide the following
memo items for systems which can be use

temporarily and for which no dedicated

annunciator lights are provided.

® Specific memos for take-off and landing are also
available when appropriate.

IRS IN ALIGN X MIN

IRS ALIGNED

SEA BELTS

NO SMOKING

REFUEL G

OUTR CELL FUELXFRD
STROBE LT OFF

N. WHEEL STEERG DISC
IGNITION

GND SPLRS ARMED
GPWS FLAP MODE OFF

SPEED BRK
PARK BRK
HYD PTU
RAT OUT
EMER GEN
RAM AIR ON
ACARS CALL
ACARS MSG.
ENG A.ICE
WING A.ICE
APU AVAIL
APU BLEED
LDG LT

BRK FAN
AUDIO 3 X FRD

SWITCHING PNL
GPWS FLAP 3
ACARS STBY
MAN LDG ELEV
CRT TK FEEDG
FUEL X FEED
T.0.INHIB

LDG INHIB
LAND ASAP

OFF
LO

MED
MAX

AUTO BRK

TO MEMO

LDG MEMO

AUTO BRK....... MAX

SIGNS ............ ON
SPLRS ............ ARM
FLAPS ............ TO

TO CONFIG ..... TEST
CABIN ............ READY

SIGNS ............ ON
SPLRS ............ ARM
FLAPS ............ FULL
or
CONFIG 3
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EIS 2

Cruise page

CRUISE

FUSED __
1+2
2000
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AFT - 100 FTAN
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23

23 5000 Fr
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SAT +25

iz
i

Gy 112000 KG
13 H 28
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% A318/A319/A320/A321 EIS - ECAM Lower DU

® The ECAM lower DU presents either (one of twelve)
system pages or status pages.

® Selection of System page is:
- manual from the ECAM control panel, or

- automatic :

- in association with a warning/caution message,

- with an advisory pulse message when a
parameter drifts out of range

- according to flight phase.

® 12 available pages:

Air bleed,

Air conditioning,

Cabin pressurization,

Electrical power supply — AC / DC,
Flight controls,

Fuel,

Hydraulics,

APU,

Engine monitoring,

Doors / oxygen,

Braking (wheel, ground spoiler),
Cruise.
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%y A318/A319/A320/A321 EIS - ECAM System Pages
EIS 2

Cruise page Engine page Air bleed page Cabin pressurization page

ENGINE

CAB PRESS

Wi 000000 000

Gy 000000 000
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My A318/A319/A320/A321 EIS - ECAM Lower Display — Auto Flight Phase

Engine**

| start ‘
System APU**
pages 7 |‘_’|

‘Door Wheel Engine Cruise Wheel Door’
*FLT |S/F extended
______________________ CTL
To PWR-L D LG

. extended g

e 2 Phase 6 and altitude < 10000ft*** &
- 0] o) g J
S 5 S - R
o > = pay = c ® ®©
- iy o o S o = ) "
Flight [ c c o} o o £ Q
phases 2 = = NP ® 2 2 E
(FWC) g & 5 ¥ ! s = S
w 2 2 2 ! E 2 S q 0

1 2 3 4 5 6 7 8 9 10

*

FLT CTL page replaces wheel page for 20 seconds when either sidestick is moved or when rudder deflection is
above 22°.

** APU page or EBG START page automatically displayed during start sequence.

*** 10000 or 16000 ft, depending on the MOD
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%y A318/A319/A320/A321 EIS— ECAM Lower Display

Status Page

The operational summary of the aircraft status after a
failure is displayed on the lower ECAM DU and includes:

(@) Postponable procedures not displayed on first page
(blue)

(b) Limitations (speed, flight level...) (blue)

(c) Informations (green)

(d)  Cancelled cautions or warnings (white)

(e) Inoperative systems (amber)

(f) Maintenance status (white)

b { Max SPD 250 /.85 INOP SYS
APPR PROC
. IF BLUE OVHT OUT : CAT 3
- BLUE ELEC PUMP G RSVR
a L+R AIL
SPLR 1+345
L ELEV
AP 1+2
ENG 1 REV
c CAT 1 ONLY NORM BRK
SLATS SLOW NW STEER
MAINTENANCE
q CANCELLED CAUTION APU
NAV IR 2 FAULT AIR COND

TAT - 5°% G.W. 59000 KG
SAT - 30 °c 23 H 56
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%y A318/A319/A320/A321 EIS — ECAM Control / Switching Panels

ECAM

UPPER DISPLAY - T.0.

CONFIG
G BLEED PRESS ELEC ~ HYD  FUEL >System page

OFF ERT

LOWER DISPLAY ALL control
COND DOOR WHEEL FICTL

_— RCL
ala

SWITCHING

AIR DATA EIS DMC ECAM / ND XFR

HNORM MNORM HNORM
CAPT FiD CAPT FID  CAPT
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%y A318/A319/A320/A321 EIS— DUs Reconfiguration

Master warning (red)
Maser caution (amber)

ECAM
ENG/WARN

ECAM
SYSTEM

SEBNE | EcAM cTL | PFDIND

Transfer - Transfer
@& - ECAM/ND

Transfer

Reconfiguration capability : —==ml) single failure

—==) Multiple failure
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% A318/A319/A320/A321 - ISIS

® The standby instruments (horizon, airspeed and
altimeter) are replaced by one integrated Standby
Instrument System called ISIS

® |SIS is basic on A318 and optional for the rest of
Single-Aisle aircraft.

STANDARD INSTALLATION
ISIS INSTALLATION

Pt Pressure pipes | ps
Pt Ps
BUGSEIESIN LS
28VDC
(Emergency—>
bus)

28VDC
(Emergency
bus)
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% A318/A319/A320/A321 - EIS

Independent Failure
Presentation Sequence

Example: electrical generator fault
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%y A320 EIS — Independent Failure: Initiation

The following displays appear, provided no flight phase inhibition is active.

EIS1
ECAM upper display ECAM lower display: ELEC page

\
[e1] % \ [672]
X FLX 85.6% 35°C
®\ 10 5\ 10 FOB: 18000 KG
<: o\ ] |

FLAP  F

N2 n »
78.3 — % ——785 -p/-\<
F.F u

N
ESS TR EMER GEN

|
2100 — 7 2150 3 i

APU GEN
100 Vv | GALLEY
350 HZ| SHED

IDG 1°C 130 110 °C IDG 2

ELEC GEN 1 FAULT

-GEN 1 OFF THEN ON
* IF UNSUCCESSFUL :
-GEN 1 OFF

TAT + 19 °C G.w. 60300 KG
SAT+ 18 °C

Failure identification Corrective actions The corresponding system page appears automatically
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My A319/A320/A321 EIS — Independent Failure: after corrective action

ECAM upper display EIS 1 ECAM lower display: ELEC page

FLX 85.6%  35°C

FOB: 18000 KG ESS TR EMER GEN

FLAP
78.3 — oo Z— 785

2100 /KFG/FH\ 2150

APU GEN
ELEC GEN 1 FAULT GALLEY

SHED
IDG 1°C 130 110°C IDG 2

TAT +19 °C G.W. 60300 KG
SAT+ 18 °C

Actions lines automatically cleared when ELEC page changes according to the corrective action
corresponding actions performed
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%y N319/A320/A321 EIS — Independent Failure: after “clear” action

ECAM upper display

85.6%  35°C

FOB: 18000 KG
EGT

FLAP
78.3 — oo e — 785

F.F
2100 — g 2150

SEAT BELTS
NO SMOKING

- Warning message is cleared
- Memo comes back

EIS1

ECAM lower display

STATUS

INOP SYS

APU GEN UP TO FL 350 GEN 1
MAIN GALLEY

TAT+ 19 °C G.W. 60300 KG

SAT+ 18 °C

- Status page appears automatically
- When “clear” button is pressed again
flight phase system page comes back

Ref . STL 945.7136/97 — Issue 4
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% A318/A319/A320/A321 - EIS

Primary / Secondary
Failure Presentation Sequence

Example: Blue hydraulic reservoir low air pressure
corrective action leading to primary
failure: Blue hydraulic system low

pressure

© Airbus 2007 12.33
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@ A318/A319/A320/A321 — EIS — Primary / Secondary Failure: Initiation

1st step : Independent Failure Detection

Upper Display EIS1 Lower Display: HYD page

HYD
GREEN BLUE YELLOW

- 3 3

3000 s 3000 psi 3000

FLX 85.6%  35°C

FOB: 18000 KG PTU >

FLAP

HYD B RSVR LO AIR PR

IF PRESS FLUCTUATES :
- BLUE ELEC PUMP OFF

TAT + 19 °C G.W. 60300 KG
SAT+ 18 °C

Failure identification Corrective action The corresponding system page appears automatically
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%y A320 — Primary / Secondary Failure: after corrective action

25t step : after performing the corrective action
Upper Display EIS 1 Lower Display: HYD page

HYD
GREEN YELLOW
AN

3000 psi 0 PSI 3000

FLX 85.6%  35°C

FOB: 18000 KG <4+— | —<PTU >

FLAP RAT >

HYD [B_SYS LO PR

LO AIR
PRESS

TAT+ 19 °C G.W. 60300 KG
SAT+ 18 °C

Display of resulting Resulting secondary The corresponding system page is
primary failure failure is displayed automatically updated
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@ A318/A319/A320/A321 EIS — Primary / Secondary Failure: after “clear” action 1

3rd step : first “CLEAR”

EIS1

Upper Display Lower Display: F/CTL page

35°C

FOB: 18000 KG

ELAC 1 ] SEC 1 :|

PITCH TRIM GY

uP
P I T
ELEV RUD ELEV

BG GBY YB

L

TAT +19 °C G.W. 60300 KG
SAT +18 °C

2100 /KFG'/FH\ 2150

SEAT BELTS *FLT CTL
NO SMOKING

Resulting secondary failure (spoiler fault and all actuator
blue press indications amber) related to primary failure
(Blue system low press)
- Warning message is cleared
- Memo comes back The system page corresponding to
the secondary failure is
automatically displayed
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@ A319/A320/A321 EIS — Primary / Secondary Failure: after “clear” actions 2

4 step : second “CLEAR”

Upper Display EIS1 Lower Display: status page

STATUS

APPR PROC HYD LO PR INOP SYS

- BLUE ELEC PUMP AUTQ BLUE HYD
SLATS SLOW SPLR 3
CAT 2 ONLY CAT 3
LDG DIST

85.6%  35°C

FOB: 18000 KG
EGT

FLAP

783 — 3 % > — 785

2100 /KFG/FH\ 2150

SEAT BELTS
NO SMOKING

TAT +19 °C G.W. 60300 KG
SAT +18 °C 23 H 56

- Status page appears automatically after
second “clear”
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@ A319/A320/A321 EIS — Primary / Secondary Failure: after “clear” actions 3

5th step : third “CLEAR”

Upper Display EIS1 Lower Display: cruise page

ENGINE

F.USED
1530 — kg —1560

FLX 85.6%  35°C

OIL
115 — @t ~115

FOB: 18000 KG

AIR LDG ELEV AUTO 500 FT
FF

2100 — —— 2150

KG/H CAB V/S FT/MN

250 N

CKPT | FWD °C AFT CAB ALT FT
20 22 23 4150

SEAT BELTS FLT CTL
NO SMOKING

TAT +19 °C G.W. 60300 KG
SAT +18 °C

Display of entire memo Status reminder - When “clear” button is pressed for the third
consecutive time, flight phase system
page comes back
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13. Radio Management and
Communication
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%y A318/A319/A320/A321 Radio Management Concept

Radio Management Panel (RMP)

Transfer function

ACTIVE STBY /CRS
[ s00) || 13537
| -~ Frequency selection
Radio COMM @, vHF1| @ vir2 | @ viiF (two concentric
selection keys C::’ . @ @: — @: - rotation knobs)
STBY NAV ON
NAV |(@®VOR |(@ ILS |[(@MLS (@ ADF |(@ BFO ~—_|
S C: C:A C: C: C: o@ T—lIsolation switch

Radio NAV back-up section
(when both MCDUs or FMGCs failed)

Ref . STL 945.7136/97 — Issue 4 © Airbus 2007 13.3



%y A318/A319/A320/A321 Radio Management Concept

® Radio Management Panel (RMP) system provides:

- Crew control of all radio communication systems
- Back-up of the two FMGCs for controlling all radio
navigation systems

@ Basic installation includes:
- Two RMPs on pedestal
- Full provision for installation of a third RMP on

overhead panel

® The ATC transponder is tuned by a separate
conventional control panel.
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7%, A318/A319/A320/A321 RMP Architecture

MCDU 1 MCDU 2
FMGC 1 FMGC 2
A A A A
.................................. o
» RMP1 [= > RMP2 |«
| - ]
>
» VOR1 [ P VHF 1 [ > VHF 2 [ > VOR2 [
——3 DME 1 | t—3 HF1 | » HF2 |<€—) }—»{ DME 2 |—
N\ /
—> |LS1 [ Vo —> |LS2 |
COMM.

—p ADF 1 [— —3| ADF 2 |—
_ J _ _J
v Optional v
NAV ................... p NAV
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%y A318/A319/A320/A321 Radio Management Concept Architecture

Communication Tuning

Any radio communication system can be tuned from any of
two RMPs. In case of failure any RMP can take over from the
other one.

Navigation Tuning
Three different operating modes exist.

® Automatic : VOR/DME, ILS and ADF are automatically
tuning controlled by the FMGS.

® Manual tuning : for selection if a specific frequency
through the FMGS CDU without affecting
the automatic function of the FMGS.

® Back-up tuning : when both FMGCs are inoperative or
when an emergency electrical source is in
operation, any NAV receiver may be tuned
by the crew from any RMP ; each RMP
controls on side receivers.

When one of both FMGCs is inoperative, the remaining one
controls all receivers.
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% A318/A319/A320/A321 COMM — Audio Control Panel

Transmission keys Transmission keys
and SELCAL lights and CALL lights
A
- N
/ Audio listening
¥ g— ,/and volume control
CALL |||| CALL || || CALL || || CALL || || CALL ||||MECH|||| ATT
VHF1 VHF2 VHF3 HF1 HF2 INT CAB
Interphone/Off INT audio listening and
/Radio switch ‘

volume control

o
>
|
>

PA key for boomset
oxygen mask or

VOICE|| || RESET

RAD hand microphone
VOR1 VOR2 MKR ILS MLS ADF1 operation
Voice/ident SELCAL and CALL Radio nav audio listening
filter key reset key and volume control
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% A318/A319/A320/A321 COMM — Audio Control Panel

The audio integrating system provides the management of
all audio signals produced by and feeding the radio-
communications, radio navigation and interphone systems :

® Basic installation includes :

- Three Audio Control Panel (ACP) — two on pedestal,
one on overhead panel

- One Audio Management Unit (AMU) in avionics bay

- One SELCAL code selector in avionics bay.

® Provision exists for supplementary ACP’s

® All selections and volume adjustments carried out by
crew through ACPs

® All ACPs are fitted for maximum capacity (three VHF,
two HF, public address, calls, two VOR, two ADF, ILS
and provision for MLS).

® Each ACP and associated AMU electronic card are fully
independent and microprocessor controlled.
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% A318/A319/A320/A321 COMM - CIDS

® Cabin Intercommunication Data System (CIDS)
Functions

® New Generation of CIDS

- Increase integration of the different cabin functions
CIDS allows to control:

- Cabin and service interphone

- Passenger address and lighted sign

- Reading light and general cabin illumination
- Emergency evacuation signalling

- Lavatory smoke indication

- Passenger entertainment music and video
- Escape slide bottle pressure monitoring

- New Basic-CIDS, not interchangeable to today CIDS
design (ICY 300)

- New CIDS basic on A318

Principal Changes

- Integration of Vaccum System Controller (VSC) and
Smoke Detection Controller Unit (SDCU) in the new

CIDS director

® CIDS Architecture - Evolution of display
- Two identical director units installed in the avionics bay
- A forward attendant panel for control of cabin systems
- Two types of Decoder/Encoder Units (DEU)
- Type A: installed on both sides of the cabin and
connected to the top-lines, which perform the
passenger functions.
- Type B: installed above the ceiling panels in the
cabin attendant areas and connected to the mid-lines,
which provide cabin attendant functions.
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% A318/A319/A320/A321 COMM - CIDS

Current CIDS
New CIDS

PTP e
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14. Maintenance Centralized
Fault Display System
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%y A318/A319/A320/A321 Centralized Fault Display System (CFDS)

General

Line maintenance of the electronic systems is based on the
used of a Centralized Fault Display System (CFDS).

The purpose of the CFDS is to give maintenance
technicians a central maintenance aid to intervene at
system or subsystem level from MCDU (located in the
cockpit :

- To read the maintenance information
- To initiate various tests.

Two levels of maintenance should be possible using the
CFDS:

- Atthe line-stop (LRU change)
- In the hangar or at the main base (troubleshooting).
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7%, A318/A319/A320/A321 CFDS - Architecture

Aircraft Systems

Aircraft
system

BITE

T T f !

General parameters:
- date / time

- flight No.

- aircraft identification

- flight phases AA AA
AIDS , | | FMGS

1 and 2
> S
oooag oooog
oooag oooo
MCDU 1 MCDU 2
ACARS | >
VHF 3 G E—

Printer
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7%, A318/A319/A320/A321 CFDS - Architecture

Advantages of the CFDS ® Optional equipment
A revised maintenance concept provides a: - A multi-use printer
- A quick access recorder (QAR)
- Reduction of the duration of operations - An AIDS

- Reduction of the maintenance crew training time
- Simplification of technical documentation
- Standardization of the equipment

- Simplification of the computers which no longer W
display any BITE ; _ : i —
pp— :' | VHF 3 .IS.&TECH (<] ) |HF m]
Integration of the CFDS [ 14" |
[ 1 MCDU 1 - i

Integrated in the Maintenance and Recording Data . | _ATSU_;DATA LOADER
System (MRDS) comprising: i l ( I
® Basic equipment i

- A Centralized Fault Display Interface Unit (CFDIU)
- A Digital Flight Data Recorder System (DFDRS) CFDIU
with its interface unit and its Flight Data Recorder

- Two multipurpose CDUs (MCDUS) located on the
pedestal. . v
Note: The MCDUS can be used for : FMGS, MRDS A/C SYSTEMS
options (ACARS, AIDS). (BITE)

* NOT YET INSTALLED FOR ATEU COMMUNICATIONS
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% A318/A319/A320/A321 CFDS — Example of Use - 1

(@) [e) O )
@J ( MCDU MENU ) @ @J f{AST LEG REPORT 17 DEC\\ @
= || <Fmc = G =
|| < DATA LINK = = GZ\)/I'II'D :1013 A(')I'A : 22éoo-oo =

NO DATA FROM AF
— || =|| <AIDS = & | | GMT : 1032 ATA : 34-36-00 S

% < CFDS % % GLIDE ANTENNA %
— — = —
= RETURN > | | = = RETURN PRINT » | | =

@ELECT DESIRED SYSTEM// K\< //

_ow Jprog][perr | [ wir J[oara| O $

T 0 e =

e
©

K/PREV LEGS REP \\

LEG DATE GMT ATA
-04 DEC15 2209  34-10-00

ADC 1
-23 NOV30 0815  34-11-01

ALPHA 1 PROBE
-58 NOvi4 1958  77-11-00

N1 # 1SENSOR

g RETURN PRINTy/

(7 CFDS _» )

< LAST LEG REPORT
< LAST LEG ECAM REPORT
< PREVIOUS LEGS REPORT
< AVIONICS STATUS

< SYSTEM REPORT / TEST

POST
<SEND FLT REP PRINT*

s =

°

(DRURORIgR
DOODOD

100D 0 e,

PTODDDD
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% A318/A319/A320/A321 CFDS — Example of Use - 2

/’/\—/

/ \ A/C IDENT DATE GMT FLNT CITY PAIR
EAST LEG ECAM REP 17 DEB Y-ABCD 17 DEC 1100 0012 LFBO/LFPO
GMT : 0927 PH : 07 ATA : 27-00
ENG 1 LOOP A FAULT MAINTENANCE

POST FLIGHT REPORT
GMT : 1013PH : 07 ATA : 27-00

LAND 3 INOP

ECAM WARNINGS

GMT PH ATA
0927 07 26-12 ENG 1 LOOP A FAULT

ITHDDD0 Ls

D00000°

o N o g RETURN PRlN'Uy 1013 07  22:00  LAND3INOP
@J (" CFDS —= ) @
= < LAST LEG REPORT = FAULT MESSAGES
S a— < LAST LEG ECAM REPORT = GMT  ATA
0927  26-12-00 ENG 1 LOOP A SUPPLY
= < PREVIOUS LEGS REPORT = 1013 22-00-00 NO DATA FROM AFS
1032 34-36-00 GLIDE ANTENNA
= <:VISONICS Sl;rgTUf 3 =
< SYSTEM REPORT / TEST (e) [e)
S POST = ©® /f \\ @ COMMENTS
= K\< SEND FLT REP PRINT j/ — J CURRENT STATUS
£ || AVIONICS STATUS =
& || FDIU =
& || VHF3 =
= || apcu S
= =
= =

gRETURN pmmj/
f -
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% A318/A319/A320/A321 CFDS — Example of Use - 3

[e] o) (o] 0]
@J /f SYSTEM REPORT/ TEST\\ @ @J /f SDAC 1 \\ @
& || < AIRCOND FICTL> || = —|| &= || <LAST LEG REPORT =
= || <AFS FUEL> || = £5 || <PREV LEGS REPORT =
|| <com ICE & RAIN> || = £= || <LRU IDENTIFICATION =
& || <ELEC INST> | |65 || £ | | < TROUBLE SHOOTING DATA | | =
& || <FIRE PROT UG> || = £ || < CLASS 3 FAULTS =
[e] o)
& | \<RETURN NAV> )| £ | | <RETURN =
@J (7 CFDS  —» ) @ 3 >/) N\ )

£ || <LASTLEG REPORT =

£ || <LASTLEGECAMREPORT ||

£ || <PREVIOUS LEGS REPORT || —

|| <AviONICS STATUS = ¢ ¢

| < SYSTEM REPORT / TEST

= POST g c o ° o

— \\< SEND FLT REP PRINT J/ @J /fSYSTEM '?,ESP-?RT/ TEST\\ @ ,®J /f SDAC 1 \\ @
|| <FWC1 CFDIU> || = = LAST LEG REPORT =

FWC 2 DMC 1 DATE GMT ATA
g < SDAC 1 DMC 2 g % % 17 DEC 0927 29-32-00 %
p— < >

|| <spAc2 DMC3> || = £ || HYDBLUEPRESSSENSOR ||
|| <FDIU DMU> || &3 = =
= \&RETURN Jj = = gRETURN PRINTJ/ =
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15. Fire Protection
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7% A318/A319/A320/A321 — Fire Protection

Description

® A fire and overheat detection and extinguishing system is
installed for:
- Each engine
- The APU

® Smoke detection and fire extinguishing systems are installed
for:
- The cargo compartments
- The lavatories

® Smoke detection is also installed in the avionics bay.
® Portable fire extinguishers are installed in:

- The cockpit
- The passenger cabin
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%y A318/A319/A320/A321 — Engine and APU Fire Protection

Engine fire system Overhead Panel Eng Fire push button

’7 FIRE SENSING ELEMENTS

Test push button

e ﬂ — CRC Pedestal Panel
v, - == g

ey ENG L - y
- EI'-JI:Z?I E['-JIZZ:‘I o
1 .
e a| liote s _
vy CRANK qzmig START
bﬁb Fire light ﬂ)
*
9 2

! MODE L'L
/ HORM /DFF
FDU MASTER ~ B

WARNING

External Power Panel
* "AND" LOGIC WHEN BOTH LOOPS ARE OPERATIVE APU Fire light
"OR"™ LOGIC WHEN EITHER LOOP IS INOPERATIVE

APU shut off
pushbutton
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“y A318/A319/A320/A321 — Engine and APU Fire Protection

Architecture
Description

® The engines and the APU are protected by a continuously
monitored dual-loop system.

® Loops A and B are mounted in parallel. Each consists of four

detectors, each located in:
- The engine fan sector
- The pylon nacelle
- The engine core
- The APU
Exact configuration depends on the engine type.

® The associated Fire Detection Unit (FDU) uses
AND logic to signal a fire. It is connected to the ECAM and
to the CFDS for fault detection.

Extinguishing

® Each engine is equipped with two extinguisher bottles.

® The APU is provided with a single-shot fire extinguisher
system.

® Fire bottle are equipped with an electrically operated squib
for agent discharge.

® The discharge is controlled from the control panel or from
the ground for the APU.

Functions

Description

® \When a sensing element is subjected to heat, it sends a
signal to the FDU. As soon as both loops A and B detect
temperature at a preset level, they trigger the fire warning
system.

® \Warning system is not affected by failure of a loop (break or
loss of electrical supply).
In case of failure of one loop, the second one secures the
aircraft.

® |f the system detects an APU fire while the aircraft is on the
ground, it shuts down the APU automatically and discharges
extinguishing agent.
In flight, The flight crew controls the discharge of the fire
extinguisher bottle, from the APU FIRE panel.

Fire Protection Controls

® The Engine fire push-button allows the aircraft systems
(bleed, hydraulic, IDG systems) to be isolated from the
affected engine and the fire extinguisher bottle to be armed.

® The APU fire push-button allows the extinguishing system
to be armed and the shut-down of the APU.

® The Agent push-button provides bottle discharge (ENG
FIRE pushbutton or APU FIRE having being pushed).
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@ A318/A319/A320/A321 — Avionics Bay and Lavatory Fire Protection

Avionics Bay System Lavatory System

AVIONIC BAY

SKIN EXCH =
OUTLET "B Y e
BYPASS T B
VALVE f% i

............. i/ AIR COND

""""""" FROM COCKPIT
COCKPIT PANEL
VENTILATION

EXTRA

™\ SKIN EXCH
1) 1s0L vALVE

SKIN AIR
INLET

ovBD

SKIN AIR X

AIR COND 7 kN exch il ¥ EXTRACT
INLET INLET I VALVE
BYPASS VALVE “p EWCH*
i CARGO
<25 UNDERFLOOR / (Cockpit
y 4 warnin
>o—o # ECAM g)
. “Nomsr o SDCU*
: T CIDS
(cabin
warning)

* SDCU is integrated in the new CIDS on A318
** Flight Warning Computer
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%y A318/A319/A320/A321 — Avionics Bay and Lavatory Fire Protection

Avionics Bay System Lavatory System

® Smoke Detection

® Smoke in the avionics bay is detected by a self-
contained ionization type smoke detector. It is installed
in the extraction duct of the avionics ventilation system.

® The smoke detector signal makes the ECAM display a
warning in the cockpit.

® \When it detects smoke for more than 5 seconds:

- A single chime sounds.

- The MASTER CAUTION lights, on the glareshield, light
up.

- The ECAM displays a caution on the E/WD.

- The SMOKE light, on the EMER ELEC PWR panel,
lights up.

- The BLOWER and EXTRACT FAULT, on the
VENTILATION panel, light up.

An ambient smoke detector is installed in the ceiling of each
lavatory.

Detectors are connected to the smoke detection data bus
loop.

- On A319/A320/A321: smoke warnings are transmitted by
the SDCU to the flight deck (ECAM) and to the cabin (via
CIDS).

- On A318 and aircraft equipped with new CIDS system:
SDCU is integrated in the CIDS which transmits signal to the
FWC and generates indication in the cabin.

Waste Bin Fire Extinguishing

A fire extinguisher is installed in the waste bin compartment
in each lavatory.

Extinguishing agent is automatically discharged into the bin
when the temperature within the bin reaches 72°C.
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“y A318/A319/A320/A321 — Cargo Compartment Fire Protection

CARGO SMOKE Push-button to test
- smoke detectors
Lamp indicated __| rub L= / AFT
smoke T [ smoxe S SMOKE
o < @’ [=] Qo
Lamp indicated ——
discharged bottle
AGENT 2
|c AGENT 1 — AGENT 1 |;|
onl @
— AGENT 2 DISCH 2 AGENT 2 [=5
I
Example of a
configuration ETOPS
A321 ETOPS with Fire AGENT _ AGENT AGENT AGENT
Extinguishing installed 1 “ ! 2
PRESSURE PRESSURE
SWITCH SWITCH

FWD
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@y A318/A319/A320/A321 — Cargo Compartment Fire Protection

Cargo Compartment Fire Protection

® Smoke detection and fire extinguishing system are not ® Description *

basically installed. They are customizable system.

® Smoke detection

All aircraft are equipped with an addressable smoke
detection closed safety bus loop with centralized control
and monitoring by a SDCU. Ceiling mounted cargo
compartment smoke detectors are connected to this bus.

The detectors are controlled and operated as dual loop
systems. Smoke in one cavity activates the cargo smoke
warning if both smoke detectors detect it, or if one smoke
detector detects it while the other is inoperative.

Smoke warnings are transmitted to the ECAM by the
SDCU.

Fire Extinguishing

- To comply with class C cargo compartment requirements
basic configurations a single shot fire extinguishing bottle is
installed in the forward cargo hold to give 60 minutes
protection.

The contents of the bottle may be discharged into either
the FWD or AFT holds thanks to nozzles.

- Different certification ETOPS are possible. It allows to
equip an aircraft with two fire extinguishing bottles.

- For the A318, A319, and A320 three extinguishing
nozzles, one in the forward hold and two in the aft hold, are
installed in ceiling cavities alongside the smoke detectors.

- For the A321 there are 5 extinguishing nozzles, two in the
forward hold and three in the aft hold.

Two guarded "discharge" push buttons and two "smoke
disch" indicators are provided, one of each for the forward
and aft holds.

The amber "disch" light illuminates when the bottle is
discharged.

On operation of the relevant discharge button,
extinguishing agent is discharged into either the forward or
aft cargo hold.

The fire extinguishing bottle sizes are :
- 630 cu in for the A318, A319, and A320
- 800 cu in for the A321.

* The equipment description correspond to a basic
configuration, all these equipment are customizable.
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16. Ice and Rain Protection
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% A318/A319/A320/A321 — Ice and Rain Protection

General

® The ice and rain protection system permits unrestricted
operation of the aircraft in icing conditions or heavy rain.

® The three outboard leading edge slats of each wing and the
air intake of the engines are protected by hot air from the
bleed system.

® The cockpit windows, the probes, and the drain mast
are electrically heated.

® Wipers and when necessary, fluid rain repellent, remove rain
from the front windshield panels.

WINDOW 2 e, e
(11 51 N~ A W——

WING ANTI ICE

ENGINE ANTI ICE

—— WASTE WATER DRAIN MAST
PROBE HEATING
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%y A318/A319/A320/A321 — Wing Anti-lce System

® In flight, hot air from the pneumatic system heats the 2

three outboard slats (3-4-5) of each wing.
The hot air supply is regulated by a wing anti-ice
control valve for each wing.

ENG 1 ENG 2

—— T0 RIGHT WING VALVE

® One pushbutton controls the opening/closing of the two

valves (one for each engine). ENGINE ot

BLEED AIR SUPPLY

® On ground, the wing anti-ice system is inhibited, except
for test purpose. To prevent slat overheat the test is
automatically limited to 30 seconds.

. 'J'r

TO AIR |CONDITIONING
Ipacks

® |If the system detects a leak during normal operation,

or if the electrical power supply fails, the affected side’s FROM

wing anti-ice valve automatically closes M
® \When wing anti-ice is selected, the N1 (EPR) limit is
automatically reduced, and the idle N1 (EPR) is
automatically increased.
—Mijif

Typical slat cross-section
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% A318/A319/A320/A321 — Engine Anti-lce System

® Each engine nacelle is anti-iced by an independent
system that blows hot air taped from the High Pressure
COmpressor.

ANTI-ICED
AREA

® One shut-off valve is controlled by a push-button for
each engine.

® The valve automatically closes, if air is unavailable
(engine not running).

® The valve automatically opens, if electrical power fails.

® \When an engine anti-ice valve is open, the N1 (EPR)
limit is automatically reduced. If necessary, the idle N1 ENGINE ANTI-ICE
may automatically increase for both engines in order to VALVE

provide the required pressure.
FADEC ¢———%———» ECAM

ANTI ICE
ENG 1 ENG 2
FAULT || FAULT

OVERHEAD PANEL
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% A318/A319/A320/A321 — Cockpit Window Heat

® Protection is provided for left and right front windshields
(fogging and icing), left and right sliding side windows
and fixed side windows (fogging).

® Two independent Window Heat Computers (WHCs) & 1 } &
(one for each side), control and regulate the heaters. ™
The WHCs are connected to the ECAM and to the )
CFDS. g" Q
® On each side, temperature control for front windshield ECAM ~— = ECAM
and lateral windows are independent. One spare 3 %
temperature sensor is fitted on each window. GNDS AFLT

® Controlled heating is provided:

- Automatically when at least one engine is running,or f
when the aircraft is in flight.
- Manually, before engine start, when the flight crew ENG 1 OR 2 — PROBE /WINDOMW
switches ON the PROBE/WINDOW HEAT pushbutton =~ RUNING N HEAT
) FLIGHT ILORy
switch. E1u RH SIDE o o |t
IDENTICAL 1#
® \Windshield heating operates at low power on ground LE_ 0
and at normal power in flight. The changeover is | AUTO
automatic. O/{) ON

o

® Only one heating level exists for the windows.
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@ A318/A319/A320/A321 — Probes/Waste Water Lines/Drain Mast Heat

® Probes Heating
Electrical heating protects:
- Pitot heads
- Static ports
- Angle-Of-Attack probes (AOAS)
- Total Air Temperature (TAT) probes

Three independent Probe Heat Computers (PHCs) control
and monitor the captain probes, F/O probes and standby
probes.

The pitot, static and angle of attack probes are heated :
- Automatically when at least one engine is running,or
when the aircraft is in flight.

- Manually,when the flight crew switches ON the
PROBE/WINDOW HEAT pushbutton switch.

In emergency electrical configuration, the CAPT pitot
probe remains heated.

On the ground, the TAT probes are not heated and pitot
heating operates at a low level (the changeover to normal
power in flight is automatic).

® \Waste Water Lines/Drain Mast Heating
The lavatory/galley waste water drain masts are
electrically heated to prevent ice formation.

Heating is operative as soon as electrical power is
available.

Two heating power levels are available (low on
ground/high in flight).

ONE ENG | CAPT STBY F/0
n { STATICS | (| STATICS | [-| STATICS |
| |
R
i |
- ) ) ]
FLIGHT. :’_« GND | Low
o ' AT miHPImT|—|PImT[_|PITOT|
|
N L~ i TAT TAT
PROBE/WINDOM
PE|AT
g PHC
]
ECAM
STBY
F/0
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%y A318/A319/A320/A321 — Rain Removal System

® Wipers
Each windshield panel is provided with an
independently operated, electrically driven, two-speed SPRm,l T CATN
wiper system, controlled from the overhead panel. T REPLLLENT
~f |\///
® Rain Repellent i
A rain repellent system is installed to improve the KOLENGTD VALVE l |
comfort of the flight crew in heavy rain. \ - ‘ ,

The flight crew can spray a rain repellent liquid on the
windshields which eliminates the film of water on the
windshield and facilitates the removal water droplets.

<] AIRCRAFT ON THE

2 ————— [~ -#= GROUND AND
ENGINES
STOPPED

Separate pushbuttons control rain repellent application
on each side of the windshield.

WIPER  RAIN RPLNT

OFF

(i @2
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17. Oxygen

Ref . STL 945.7136/97 — Issue 4 © Airbus 2007 17 1






% A318/A319/A320/A321 — Oxygen System

General

The oxygen system consists of:
- A fixed oxygen system for the cabin
- A fixed oxygen system for the cockpit
- A portable oxygen system.

The oxygen system supplies adequate breathing oxygen
to the crew and passengers in case of depressurization or
presence of smoke or toxic gas.
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% A318/A319/A320/A321 — Cabin Oxygen System

Description

® The cabin’s fixed oxygen system supplies oxygen to the
occupants, in case of cabin depressurization.

® Chemical generators produce the oxygen.

® Each generator feeds a group of 2, 3, or 4 masks.
Generators and masks are in containers above the
passenger seats, in the lavatories, in each galley and at
each cabin crew station.

® A gaseous oxygen system may be installed, instead of the
chemical system. It consists of several interconnected
cylinders, located in the cargo compartment, that store the
oxygen and supply the latter to the masks containers in the
cabin.
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% A318/A319/A320/A321 — Cabin Oxygen System

Operation

® Each container has an electrical latching mechanism that
automatically opens to allow the masks to drop, if the cabin
pressure altitude exceeds 14 000 ft (+0, —500 ft).

The pilots can drop the masks at any time through the AUTO

MASK MAN ON pushbutton on the overhead OXYGEN Cab alt — 14 000 ft }.____,

control panel.

Flight crewmembers can override the automatic control: a

manual release tool allows them to drop the masks manually ELECTRIC

in case of electrical failure.
The PASSENGER SYS ON light of the OXYGEN panel
comes on.

® When the masks are released, the passenger address
system automatically broadcasts prerecorded instructions
for their use.

| Special tool |
® The generation of oxygen begins when the passengers pull

. 2,3 OR 4 MASKS
the masks towards their seats. IN EACH CONTAINER

® The chemical reaction used for oxygen generation creates
heat. Therefore, smell of burning, smokes and cabin
temperature increase may be associated with normal
operation of the oxygen generators.

® The masks receive pure oxygen under positive pressure for
about 15 minutes, until the generator is exhausted.
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%y A318/A319/A320/A321 — Cockpit Oxygen System

Description OXYGEN
MASK MAN ON

CREW
PASSENGER SUPPLY

The cockpit’s fixed oxygen system consists of:
- One (or two, as installed) high-pressure cylinder in the
left-hand lower fuselage.
- One (or two, as installed) pressure regulator,
connected directly to the cylinder that delivers oxygen, at
a pressure suitable for users.
- Two overpressure safety systems to vent oxygen
overboard, through a safety port, if the pressure gets too

h|gh FULL-FACE QUICK
- A supply solenoid valve that allows the crew to shut off DONNIN%
the distribution system, controlled by the CREW SUPPLY |
pushbutton switch on the OXYGEN overhead panel. | [ e { ]
- Three (or four, as installed) full-face quick-donning | AN
masks, stowed in readily-accessible boxes adjacent to PRESSURE 1 STORAGE
; REGULATOR I BOX
the crewmembers’ seats (one at each seat). | ;
! {DISTRIBUTION
OVER-PRESSURE
HOSE\ | ] MANIFOLD
soLENoID ¥
oxveeN (ML VALVE
CYLINDER

G,

SAFETY

PORT MANUAL
%= ISOLATION
DIRECT READING VALVE
PRESSURE GAGE

|
|
|
|
|
|
|
|
y
T
rom JOXY oxy1850jps1
@ REGUL L{ PR
o
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% A318/A319/A320/A321 — Cockpit Oxygen System

INFLATABLE HARNESS
SEE CONTROLS

Operation (1) TAE THE MASK BY SQUEEZING 3 AND INDICATORS
THE RED GRIP /
® The crewmember squeezes the red grips to pull the mask ‘ =

out of its box, and this action causes the mask harness to
inflate.

® As soon as the left flap door of the stowage box opens, the
mask is supplied with oxygen and, once it closes (mask still
supplied with oxygen), the “OXY ON” flag appears on the
stowage box.
A yellow blinker flowmeter, located on the stowage box,
flashes when oxygen is flowing.

REMOVE THE MASK
THE HARNESS INFLATES

® A mask-mounted regulator supplies a mixture of air and
oxygen or pure oxygen, or performs emergency pressure
control.
With the regulator set to NORMAL, the user breathes a
mixture of cabin air and oxygen up to the cabin altitude at
which the regulator supplies 100 % oxygen. The user can
select 100 %, in which case the regulator supplies pure
oxygen at all cabin altitudes.

® The user can use the emergency overpressure rotating knob ®ﬁ%5225 EE&EESHEE :ﬂﬁﬁﬁg
to receive pure oxygen at positive pressure, which THE <
eliminates condensation and prevents smoke, smell, or
ashes, from entering the mask. Pressing this knob
generates an overpressure for a few seconds. Turning this
knob generates a permanent overpressure.
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% A318/A319/A320/A321 — Portable Oxygen System

Portable Oxygen System

® The flight crew smoke hood on the left backside of the
cockpit, ensures the eyes and respiratory system protection
of one flight crewmember when fighting a fire and in case of
smoke or noxious gas emissions or cabin depressurization.
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7% A318/A319/A320/A321 — General

® The information system manages the datalink System Architecture
communication and provides the crew with information
coming from the airline.

User peripheral systems Systems data providers COMMUNICATIONS
® |t consists mainly of an Air Traffic Service Unit (ATSU).

® The ATSU manages:
- The Air-Ground communications
- The exchange of information between the aircraft and
the airline according to the Airline Operational Control
(AOC) applications defined in the ATSU.
- The information display via the MCDU.
- The appropriate warning for crew information.
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% A318/A319/A320/A321 — ATSU

General Communication functions

® The ATSU (Air Traffic Services Unit) has been introduced ® The ATSU communication function manages the Air-

to support emerging ATC datalink functions. Ground communications either:
- Automatically without pilot action,
® The ATSU hosts functions that were previously in ACARS - Manually using MCDU pages and/or RMPs.
MU/CMU.

® The pilot controls the communications through the COMM
ACARS router: MENU page on MCDU.
- To select communication media
- To manage interface with aircraft ACARS user systems
(FMS, CMS / CFDS, ACMS / AIDS).

|

® |t also hosts:

g T . . . MCDU MENU ATSU DATALIMNK
- Specific airline applications (AOC software) which are <mmac = Aoc MEnU> | ()
BFE in the ATSU, fully customizable <ATSU ® E3)
- ACARS MU look-alike <AIDS
. T . <CFDS
- To perform specific airline functions, such as : = = o ®
- OOOI =] =) [En] COMM>
- Delay
- Load sheet
- Fuel on board l
- Gate assignment,... reports.
COMM MENU
COMM coMmM
0O | <INIT STATUS>
= <|‘;:;: MODE “OChLLS
<DIRECTORY
MAINTENANCE> | 3]
EI RETURN TO E'
[£] | <ATSU DLK =

Ref . STL 945.7136/97 — Issue 4 © Airbus 2007 18.4



% A318/A319/A320/A321 — AOC

AOC Applications

® Two kinds of Airline Operational Control (AOC)
applications are provided:

- Remote AOC applications embedded in systems
peripheral to ATSU (AIDS, CFDS, FMGC, CABIN
TERMINAL)

- Hosted AOC applications uploaded into the ATSU.

Remote Applications

- Flight Management System (FMGC)

The FMGC interface allows to access the following data :
- Wind data (F-PLN page)
- Takeoff data (uplink only)
- F-PLN initialization (uplink only)
- Pre-flight,post-flight report and ACARS print/program
(downlink only)

- Centralized Fault Display System (CFDS)
The CFDS interface allows to downlink the Post flight
report (on the ground) or current flight report (in flight).

- Aircraft Integrated Data System (AIDS)
The AIDS interface provides ATSU with the data for the
following applications:

- Aircraft Performance Monitoring (APM)

- Engine Condition Monitoring (ECM)

- APU Health Monitoring (AHM)
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