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Topic |
AIRBUS A320 AIRCRAFT HISTORY

The Airbus A320 is a short to medium range commercial passenger aircraft
manufactured by Airbus.

It was the first airliner with a digital fly-by-wire flight control system, where the
pilot controls flight surfaces through the use of electronic signals rather than
mechanically with pulleys and hydraulic systems.

After the initial success of the A300, Airbus targeted the market segment that was
occupied by the 1960s designed Boeing 727 & 737. Airbus designed an aircraft with
a fuel burn of only around 50% of the 727.

The A320 first flew in 1984 and was commercially launched in 1988. Unlike the
earlier Airbus A300, it sold strongly from the outset and has been the fastest-selling
airliner in the world for several years.

The A320 is perhaps best known as the first airliner to introduce a fly-by-wire
flight control system - where control inputs from the pilot are transmitted to the
flying surfaces by electronic signals rather than mechanical means. Apart from a
small weight saving, the advantage of Airbus' fly-by-wire is that as it is computer
controlled, an inbuilt flight envelope protection makes it virtually impossible to
exceed certain flight parameters such as G limits and the aircraft's maximum and
minimum operating speeds and angle of attack limits.

Also integral to the A320 is the advanced electronic flightdeck, with six fully
integrated EFIS color displays and innovative sidestick controllers rather than
conventional control columns. The A320 also employs a relatively high percentage of
composite materials compared to earlier designs. Two engines are offered, the
CFM56 and IAE V2500.

The A320 program was launched in March 1982, first flight occurred on February
22 1987, while certification was awarded on February 26 1988. Launch customer Air
France took delivery of its first A320 in March that year.

The initial production version was the A320-100, which was built in only small
numbers before being replaced by the definitive A320-200 (certificated in November
1988) with increased max takeoff weight, greater range and winglets. The stretched
A321 and shortened A319 and A318 are described separately. All four share a
common pilot type rating. Mid 2000 A320 family production was at a monthly rate of
22, to be increased to 30 units a month by the end of 2002.

Vocabulary
Shot range — o KxHEMarucTpaabHbINH
To manufacture - nusrorasnusars
Fly-by-wire — sanextpudeckas cucrema yrpasieHHs MOJIETOM
Pulley — mxus
Protection — 3ammura
Advantage — nmpenMyIecTBo
To operate — paboTatb, GyHKIIMOHUPOBATH, IKCILITyaTUPOBATh
Flightdeck — kabuna sxunaxa

LONoakrwdE
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Exercise 1. Answer the following questions
1. When did A320 first flow?
2. What are the advantages of A320?
3. What types of engines are offered?

Exercise 2. Give the definitions of the words below
To manufacture, range, to design, fly-by-wire, advantage, to compare, production

Exercise 3. Translate into English the following sentences using the text above

150-mectubiii  Airbus A320 okaszancs caMmbIM POJAaBaCMbIM  CaMOJICTOM
kommanuu Airbus Industrie 3a Bcio ee ucropuro. DTO MepBBIi B MUPE CaMOJIET, Ha
KOTOpOM OblJla YCTAHOBJIEHA DJJICKTPOAMCTAHIIMOHHAS CHCTEMa YIpaBJICHUS.
VYmpaBieHue IOCKOCTAMU OCYIECTBISIIOCh HE HAMPSMYIO OT IITypBasia, a MyTeM
CHATHUS TMOKa3aHUN C PYyYeK, YCTAHOBIICHHBIX 10 OOKaM KaOWHBI, M 3aTE€M Iepeaadn
HUMITYJICOB THIPABIMYCCKIM TPHBOIAM.

B oTimume oT Bcex OCTaldbHBIX pa3pabaThIBAEMBIX B ATO BpeMs KOMIIaHUEH
IUPOKO(DIO3EISIKHBIX CaMOJIETOB, 3TO ObUT MEPBBIN y3K0(hI03eIKHBINA camoiet. J{is
HavyaJbHBIX MOCTABOK ObUIM co3faHbl aBe moaudukamuu: A320-100 u A320-200 c
naccaxxuposmecTuMocTbio 130 n 150 maccaxupoB COOTBETCTBEHHO. B nanpHenmem
BMECTHMOCTh 000MX JIAHHEpOB cTajia posHa 150.

[TepBbrit mosier Obu1 ocymectBiieH 22 despans 1987 roga. Ha ocHoBe manHOU
MoJeau ObUIM co3maHbl yaauHeHHbI A321 u ykopouennele A318 u A319.
Monaudukamus A320N€0 oTiiMyaeTcss HOBBIMU, 00JIe€ SKOHOMUYHBIMH JIBUTATEIISIMHU,
MO3BOJISIONIMMU ~ YBEJIMUUTh JaNbHOCTH TojieTa Oonee uyem Ha 500 Mums,
MMOHMXCHHBIM YPOBHEM IIIyMa U BHIOPOCOB.

Topic Il
Aircraft ground handling and maintenance

In aviation, aircraft ground handling defines the servicing of an aircraft while it
Is on the ground and usually parked at a terminal gate of an airport.

Ground handling addresses the many service requirements of an airliner
between the time it arrives at a terminal gate and the time it departs on its next flight.
Speed, efficiency, and accuracy are important in ground handling services in order to
minimize the turnaround time (the time during which the aircraft must remain parked
at the gate).

Most ground services are not directly related to the actual flying of the
aircraft, and instead involve other tasks. The major categories of ground handling
services are described below.

Cabin service. These services ensure passenger comfort. The cabin cleaning
IS the main job in the cabin service. They include such tasks as cleaning the
passenger cabin and replenishment of on-board consumables or washable items
such as soap, pillows, tissues and blankets.

Catering includes the unloading of unused food and drink from the aircraft,
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and the loading of fresh food and drink for passengers and crew. Airline meals are
typically delivered in Airline service trolleys. Empty or trash-filled trolley from the
previous flight are replaced with fresh ones. Meals are prepared mostly on the ground
in order to minimize the amount of preparation required in the air.

Ramp service includes services on the ramp or apron, such as: guiding the
aircraft into and out of the parking position; lavatory drainage; airstart units (for
starting engines); air cargo handling; refueling, which may be done with a refueling
tanker truck or refueling pumper; ground power (so that engines need not be running
to provide aircraft power on the ground); deicing, etc.

Passenger service includes services inside the airport terminal such as:
providing check-in counter services for the passengers departing on the customer
airlines; providing gate arrival and departure services.

Field operation service dispatches the aircraft, maintains communication
with the rest of the airline operation at the airport and with Air Traffic Control.

Airplanes are prepared for flight by ground personnel. These are people who
maintain aircraft. Every flight of a modern jet liner must be very thoroughly prepared
by its ground crew. They are maintenance engineers, technicians, mechanics and
other aviation specialists who test, maintain and repair aircraft's major parts and
systems. The primary duty of an aircraft maintenance engineer, his technicians and
mechanics is to keep their airplane always trimmed and ready for flight.

Vocabulary
1. Requirement — tpeboBanue
2. Accuracy — TOYHOCTb
3. turnaround — oGopoT (TpaHCH. cpencTBa) ¢ y4E€TOM BPEMEHH Ha TIOTPY3Ky H
BBITPY3KY
4. Ramp — a defined area on a land airport, intended to accommodate aircraft for
purposes of loading or unloading passengers or cargo, refueling, parking, or
maintenance
5. In order to — mst TOro, 4TOOHI. ..

6. Apron — mionaakKa ¢ UCKyCCTBEHHBIM MOKPBITHEM
7. Air Traffic Control — ynpasienue Bo3ayiiHbiM apmwkenueM (YB/I)

Exercise 1. Use the words in the box to label the picture below

A nose G slat M tyre

B windscreen H winglet N engine

C aerial | fuselage O emergency exit
D aileron J rudder P radome

E spoiler K elevator Q light

F flap L tail fin R outboard slat



Pic. 1 Main parts of the aircraft

Topic 11

Pre-flight inspection
Beginning his pre-flight inspection tour the maintenance engineer makes sure that:
1. Nose gear is secure and all blanks are removed.
2. Start equipment and all ground supplies are properly connected.
3. All engines intakes are clear.
4. All cowlings and all panels are secure.
5. All engines exhausts are clear.
6. Main undercarriage is locked and chocks are in position.
7. Control locks are removed.
8. All doors and panels are secure.
9. All exhaust are clear.
10. All cowlings and all panels are secure.
11. All intakes are clear.
Having completed his tour the maintenance engineer reports to the captain about the
results.

Exercise 1. Answer the questions
1. What is the purpose of the pre-flight inspection tour?
2. Who is responsible for the pre-flight inspection?
3. Do any technicians accompany the engineer during the tour?
4. Are the results of the tour discussed at the pre-flight briefing?
5. To whom does the engineer report the results of the tour?



RIGHT HAND

Pic. 2 Pre-flight inspection
Exercise 2. Unscramble the words in brackets to complete the description of a
pre-flight check.

Before flying, the pilot carefully (khcecs) the aircraft. He looks at the
external (causrfes) for signs of damage. A plane may be damaged by a bird
(ritske) or (gnilghtin) _ strike or contact with any other (gorfein)
_____Objects, or by service (sveichle) _ on the ground. Bent or distorted panels
may be a visual indication of hidden (madgae) to the airframe.

He then checks the nose (crundagerirae) _ for excessive (arew) _ or cuts
on the tyres. He inspects the (deliagn) edge of the wing for damage and checks
the fastenings on the (eeginn) __ cowling. He examines the visible fan (sladeb)
_____onthe engines.

Moving along the (slegeafu)  to the tail he does the same visual checks
over all surfaces before ensuring that all cargo (rodos) and access (stacheh)

are securely fastened.

Topic IV

The cockpit

The cockpit comprises the area above the floor structure between frames 1 and 12.

Access to the cockpit is gained via the left forward passenger/crew door and the
cockpit door. The cockpit is equipped with adjustable seats for two crew members, a
third occupant seat and optional a folding seat for a fourth occupant. Various
furnishings and equipment are fitted in the cockpit for the comfort, convenience and
safety of the occupants. The cockpit furnishings consist of: crew members seats, heat
and sound insulation panels, lining and furnishing panels, equipment racks.
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The controls of most aircraft systems are located on the overhead panel. The
overhead panel is divided into two main sections: a FWD section including the
system panels, an AFT section including mainly the circuit breaker panel.

The Flight Control Unit (FCU) includes the EFIS controls, and is used for control
and monitoring of the Auto Flight System (AFS). It is located on the glareshield. The
“Master Warning” and the “Master Caution” lights are also located on the
glareshield.

Six identical and interchangeable Cathode Ray Tubes (CRTSs) or Liquid Crystal
Displays (LCDs) are located on the main instrument panel of the A318, A319, A320
and A321 aircraft. The 2 centrally located DUs are dedicated to the Electronic
Centralized Aircraft Monitoring (ECAM). The other 4 displays are the Electronic
Flight Instrument System (EFIS) DUs. Standby instruments or the Integrated Standby
Instrument System (ISIS) and landing gear control panels are also located on this
main instrument panel.

The center pedestal ergonomic design of the SA family aircraft gives the flight
crew efficient access to multiple system controls without compromising safety. The
panels are: Switching panel, ECAM control panel (ECP), Multipurpose Control
Display Units (MCDU), Radio Management Panels (RMPs), Audio Control Panels
(ACPs), Thrust levers and thrust reverser levers, Pitch trim wheel, Engine start panel,
Air Traffic Control, Traffic Collision Avoidance System panel (ATC/TCAS),
Flap/slat control handle, Speed brake control panel, Parking brake control panel,
Cockpit door lock panel, Landing gear gravity extension handle, Printer,
Multifunction disk drive unit, Pa handset at the rear of the pedestal.

The Conventional Aircraft control yoke is noticeably missing in the Airbus Single
Aisle aircraft. The Side Stick Controller (SSC) replaces the Conventional Aircraft
yoke. There is one SSC for each pilot mounted in the side consoles. The Aircraft
nose wheel is steerable. The flight crew operates the Nose Wheel Steering (NWS) by
using the NWS handwheel mounted outboard of the SSC on the same side console.
Behind the most forward side console are installed several other compartments along
the outboard sides of the cockpit. These side consoles are used as stowage space for
documents, oxygen masks, fire extinguisher and microphone and headset
connections.

Vocabulary
Frame — mmaHroyr, pama, kapkac
To equip — obopymoBaTh
Adjustable — perynupyempbiit
To fit - 000py0BaTh, OCHAIIATh, BCTABJISITh
Via — uepe3 (1ip.)
Overhead panel — BepxHsist maHesb (Haj rOJOBOM)
FWD - forward
AFT — after

NGk owbd PR

Exercise 1 Match the words to the picture. Write a-h
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1 upper ECAM
display

2 lower ECAM
display

3 autopilot

4 radio management
panel (RMP)

5 primary flight
display (PFD)

6 Secondary flight
display

7 speed, altitude and
attitude display

Pic.3 Instrument panel

Exercise 2. Read a conversation from the flight deck of an Airbus A320. Choose
a, b or ¢ to complete the sentences.

PNF
C
PF

PNF
PF

PNF

PF
PNF
PF
PNF
PF
PNF
PF
PNF

PF
PNF
PF

PNF — pilot non-flying, C - controller, PF —pilot flying

Brest, M246. Request descent.
V 246. Cleared, descent FL 150.
What the ...? The lights have gone. And we’ve lost the autopilot... and
autothrust. |1 have manual control.
The engines sound OK. The primary flight displays have gone.
| can’t see the standby horizon, but | can just make out the horizon outside.
I’ve got control of the attitude. Call Centre and tell them what’s happening.
Declare an emergency and tell them what’s happened.
MAYDAY, MAYDAY, MAYDAY. M246. We have a system failure — our
lights are not working and our displays are down.
| don’t think they’re receiving us because the radio’s lost its power.
OK let’s try to get the system going again.
So, if I shine my flashlight on the ECAM... that’s better.
Try rebooting the system.
The instructions are on the lower screen.
I’ve got control and communications. Follow the instructions step by step.
OK, I can only access the instructions one at a time.
First, read the instruction. Then follow it. Check it before you delete it.
OK, so... instruction number one says ....
... Number eight didn’t help.
What’s the next instruction?

So...let’s try number nine...Ah! The system’s back on line. We’ve got power.

Right. First, try to contact ATC so they know our situation. Ask for a holding
pattern. Then we can try to see what went wrong.
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1. There is a problem with the:

a)  Fuel system

b)  Electrical system

c)  Pressurization system
2. The pilots solve the problem by:

a)  Reading instructions on the ECAM screen

b)  Reading instructions in the manual

c)  Getting help from maintenance on the ground
3. The pilots decide to:

a) continue their original flight plan

b) land immediately

c) enter a holding pattern

Topic V
Flight Controls. General description

The primary flight control surfaces perform the Roll, Pitch and Yaw control.

Roll Control is achieved by an aileron and four roll spoilers on each wing.
They are electrically controlled and hydraulically powered.

Pitch Control is achieved by two elevators hinged on the trimmable horizontal
stabilizer (THS). They are electrically controlled and hydraulically powered. The
THS is hydraulically operated and controlled electrically or manually by a cable run
from the pitch trim wheel on the pedestal to the hydraulic control valve on the THS
actuator.

Yaw Control is provided by a single surface rudder. It is electrically or
mechanically controlled and hydraulically powered.

LAF (Load alleviation Function). Wing gust load alleviation is achieved by
deflection of the ailerons and spoilers 4 & 5 and is computed by the EFCS (Electrical
Flight Controls System) computers. This function is installed on the first A320
versions only.

Speed brake control is achieved by the spoilers 2 to 4 on each wing. They are
electrically controlled and hydraulic-ally powered.

The secondary flight controls consist of flaps, slats and the ground spoiler
system.

Ground Spoilers Lift dumping is achieved by all 5 spoilers on each wing.
They are used to reduce the lift on the wing in the landing phase or during aborted
take-off.

The flaps provide lift augmentation during take-off and landing. The flaps are
divided in two sections on each wing and are electrically controlled and hydraulically
operated.

The slats system also provides lift augmentation during take-off and landing.
The slats system consist of five sections on each wing leading edge. The control
and operation is similar to the flaps.

The main advantages of this philosophy are an improvement in redundancy, in
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handling qualities and thus in performances.
Vocabulary
1. Roll - kpen
2. Pitch — Tanrax
3. Yaw — prICKaHbe camoJieTa
4. To trim — GamaHCUPOBAaTh, PErYIMPOBATH
Exercise 1. Look at the picture and describe the purpose of each element

§ ROLL SPOILERS

H 1—% i

w LOAD
ALLEVIATION
FUNCTION
(EARLY A320
VERSIONS ONLY)

SLATS

L]

SPEED BRAKES

GROUND
SPOILERS

TRIMMABLE
HORIZONTAL ———%¢

STABILIZER ELEvR

AILERON

ELEVATOR
Pic.4 Control Surfaces

Exercise 2. Translate into English.

1. Kpbl1o — OCHOBHAs 4acTh camoJIeTa, CO3AI0IIas PU JBUKEHUU €r0 B BO3AYXE

MOTbEMHYIO CHITy U 00ECTICUHBAIOIIAS TTOTIEPEUHYIO YCTOWYUBOCTH JIA.

2. OCHOBHBIM CHOCOOOM YIIYyYIIEHHUS B3JIETHO-TIOCAJIOUYHBIX XaPaKTEPUCTUK

CaMOJICTAa ABJICTCA OCHAILICHUC KPbLIa CHGHH&HBHOﬁ MGX&HHB&HI/Ieﬁ.

3. VYnpaBneHue u OajaHCHUpOBKa M0 KaHANy TaHraka OCYILECTBIIAETCS C

MOMOMUIBIO PYJISI BBICOTHI M CTa0MIIM3aTOpA.

4. Pynp HampaBieHuss oOecnedyMBaeT YIPABICHUE CaMOJIETOM IO Kypcy U

MyTeBYIO OAJIAaHCUPOBKH CAMOJIETA.

5. 9KCHHyaTaHI/IH CUCTCMbl YIIPABJICHHUA CaMOJICTOM MOJis1 JICTHOrO COCTaBa

3aKJII0YaeTCss B OCMOTpE, TMPEINOJeTHOW MpoBEpKe  PabOTOCHOCOOHOCTH,

9KCIITyaTallur B IIOJICTC, IPUBCACHNUHU B HCXOAHOC IMOJIOKCHUE CUCTEM IIOCJIC I10JICTA,

a TaKXe B JICMCTBUSAX B ClIy4ae OTKa30B.
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Topic VI
Fly — by — wire

For the earliest aircraft, flight control system were solely mechanical (using rods,
cables, pulleys). The pilot in the cockpit made use of a control stick and pedals to
carry out the three basic aerodynamic movements — roll, pitch and yaw. As aircraft
got bigger, system became hydraulic (using pumps, pipes, valves and actuators), so
that pilots could move the important control surfaces without having to rely on their
own strength. The development of these hydraulic systems was also an important way
for the engineers to keep the weight of the aircraft down. As aircraft continued to
grow in size and with the development of large passenger jets, this requirement to
keep weight dawn led to the development of fly-by-wire systems. Fly-by-wire means
that the aircraft is controlled by an electrical system. Nowadays fly-by-wire systems
are digital and large aircraft are controlled by a computerized command system. The
world’s first digital fly-by-wire aircraft was the Airbus A320, which made its maiden
flight in 1987.

Exercise 1. Translate into English

1. OnHolt U3 HanboJiee BaXKHBIX CHCTEM CaMOJIETA SIBJISIETCS CHCTEMa YIPABJICHHUS
PYJICBBIMHU IMTOBCPXHOCTAMM.

2. OCHOBHOM 3aladell CHCTEMBI YIIPABIICHUS SBIIAETCS BBIIIOJHEHUE KOMAHI,
MMOCTYIMAOIIUX OT IMKUJI0TA AJIA U3MCHCHUA WKW COXPAaHCHUA KaKI/IX-.]'H/I6O ImapaMcTpoOB
I10JIETA.

3. Bnaro;:[apﬂ IIPUMCHCHHUIO OJJICKTPOHHBLIX CHCTCM VIIPABJIICHHUA II0JICTOM
COBMECTHO C 60pTOBI>IMI/I KOMIIBIOTCpAMHU Y ABHAKOHCTPYKTOPOB IIOABHJIACH
BO3MOKHOCTb YMCHBIIHNTHL MACCY KOHCTPYKIHH CaMOJICTA, IIOBBICUTH HAIACKHOCTH
CUCTCMbI YIIPaBJICHUA BC u IMpCaAOTBPATHUTDH BO3MOXHOCTb OITaCHBIX
a’pOAMHAMUYECKUX SIBIICHUMU.

4. CucremMa 3JEKTPOAMCTaHUMOHHOro  ympasienus (DY) pyneBbimu
IMOBCPXHOCTAMHU — CHCTEMA, B KOTOpOfI YHOPABJICHUC II0JICTOM OCYIICCTBIIACTCA C
IMOMOIIBIO JJICKTPHUYCCKHUX CHIHAJIOB 663 MEXaHUYECKOHU IMPOBOAKKN OT OPIraHOB
YIpaBJIECHUS B KaOMHE SKUIAXKA 0 YIPABJISIIOUMX [IOBEPXHOCTENW CaMOJIeTa.

5. Inst ynpasnenunst BC tuna Airbus, ucronbs3yroTcst 00KOBBIE PYYKHU YIIPABICHHSI.

Topic VII
The hydraulic system

The aircraft is equipped with three continuously operating hydraulic systems,
BLUE, GREEN and YELLOW. Each system is supplied from its own hydraulic
reservoir. Normal system operating pressure is 3000 PSI .There is no possibility to
transfer hydraulic fluid from one system to another.

The green system (System 1) is pressurized by an engine driven pump installed at
engine 1. The blue system (System 2) is pressurized by an electric pump. A Ram Air
Turbine (RAT) driven pump is provided for emergency use. The yellow system
(System 3) is pressurized by a pump driven by engine 2. An electric pump allows the



14

yellow system to be pressurized. This enables ground operations when the engines
are stopped. A handpump can be used to supply the yellow system in order to operate
the cargo doors when no electrical power is available.

Each system is supplied by its own hydraulic reservoir. The reservoirs are
pressurized using HPC-air of engine no 1 or bleed air from the pneumatic system
(Engine or APU) or from a ground connection.

On the green and yellow systems, a fire valve is positioned upstream of the engine
driven pump to isolate the system.

A bidirectional PTU (Power Transfer Unit) enables the green system to be
powered by the yellow system or vice versa, without fluid transfer. In flight, with
only one engine running, the PTU is automatically activated when the differential
pressure between the green and yellow system is higher than 500psi (34bar). On
ground, when the engines are shut down, the PTU allows the green system to be
pressurized using the yellow electric pump.

Vocabulary
1. Ram Air Turbine — Bo3ayiHas TypOrHa HaOETaoIIEro MOTOKa
2. To shut down — BeIKTFOYATH

Exercise 1. Look at the picture below and try to explain the operating
principle of the system.

FLIGHT CONTROLS
LANDING GEAR FLIGHT CONTROLS
BRAKES FLIGHT CONTROLS BRAKES
NOSE WHEEL STEER CONSTANT SPEED PARKING BRAKE
REVERSER ENG 1 MOTOR/GENERATOR REVERSER ENG 2
3000 PSI + 3000 PSI + POWER TRANSFER
5 UNIT (PTU) \
— e |
ACCUMULATOR ACCUMULATOR

ACCUMULATOR
Tt ]

CARGO DOOR [~

ENGINE DRIVEN
PUMP (EDP) 1

ENGINE DRIVEN
PUMP (EDP) 2

RAM AIR ,
TURBINE

TS

i |
Al
ok HAND
PUMP

(RAT)

SHUT-OFF
VALVE

YELLOW
YELLOW HYD

RESERVOIR \ compP
) |y A

6
¥
GREEN GREEN HYD BLUE L PN _YELLOW
SERVICE COMP SERVICE SERVICE
PANEL J PANEL \ i PANEL
ot | b, - ol | e,

Pic. 5 Hydraulic System General Layout
Exercise 2. Translate into English
1. Kaxnas u3 Tpex HE3aBUCHUMBIX CHCTEM THIPaBINYECKOTO BO3ACHCTBUS B
CHUCTEME yIpaBJieHUs TMpU3BaHA HE TOJbKO obOecneyuBaTh Ty WIM HHYIO
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(YHKIIMOHATILHYIO CHCTEMY CaMoOJIeTa, HO U SIBISICTCS PE3epBHON CHCTEMOMU
THIPONUTAHUS IPYTHX CHCTEM B Cllydae OTKas3a B paboTe.

2. T'uapocuctema camosieta paboTaeT JAOCTATOYHO HaaExHO. HeucrnpaBHOCTH
THJIPOCHUCTEMBI U OTKA3bl arperaToB cocTaBisitoT 3,1 % ol1iero yucia 0TKa3oB.

3. Tpu TO ruApPOCHCTEMBI TPEIYCMOTPCHO BBIMOJHEHHE CICIYIOIINX
OCHOBHBIX pabOT: MPOBEPKa YHCTOTHI Macja U padOThl HACOCHBIX CTaHIIMIA, TPOBEPKA
TEPMETUYHOCTH CHCTEMBl HaJJyBa THApOOaka W BHYTPEHHEH T'€pMETHYHOCTH
CCHUCTEMBI, OCMOTp TpPYOOIPOBOJOB, arperaToB M WX COCJAMHCHUS B KpBUIE,
(ro3ersKe, XBOCTOBOM ONEPEHUH U TI.

Topic VIII
The engine and nacelle

The engine is a dual-rotor, variable stator, high bypass ratio turbo fan power plant
for subsonic services. The principal modules of the engine are: low pressure
compressor (fan stator and fan rotor); high pressure compressor; turbine frame;
combustion chamber; high pressure turbine; low pressure turbine; accessory drives
(gear box).

The 9 stage high pressure compressor is driven by 1 stage high pressure turbine,
and the integrated front fan and booster is driven by 4 stage low pressure turbine. An
annular combustor converts fuel and compressor discharge air into energy to provide
engine thrust part through primary exhaust and to drive the turbines. The accessory
drive system extracts energy from the high pressure rotor to drive the engine
accessories and the engine mounted aircraft accessories. Reverse thrust for braking
the aircraft after landing is supplied by an integrated system which acts on the fan
discharge airflow.

The cowls enclose the periphery of the engine so as to form the engine nacelle.
Each engine is housed in a nacelle suspended from a pylon attached to the wing lower
surface. The nacelle consists of the demountable powerplant, the fan cowls and the
thrust reverser cowls. The nacelle installation is designed to provide cooling and
ventilation air for engine accessories mounted along the fan and core casing. The
nacelle provides: protection for the engine and the accessories; airflow around the
engine during its operation; lighting protection.

Vocabulary

1. Nacelle — ronmona

2. Gear box — kopoOka nepeaayu

3. Cowl — kamor, KoxxyXx

Exercise 1. Translate into English
1. B 3aBUCUMOCTH OT KOHCTPYKTUBHOM CXEMBbI M XapakTepa padodero mpolecca
JABUTATENHN KiIaccu(UUUpPYIOTCS Ha TOPIIHEBBIE U ra30TypOuHHbIE. B cBOIO ouepenn
ra3oTypOUHHBIC JIBUTaTCIU MoJpa3ACsitoTCs Ha: TypOOpEeaKkTUBHEIE,
TypOOBHHTOBBIE, IBYXKOHTYPHBIE TYpPOOPEAKTUBHBIC, TYPOOBEHTUIISITOPHBIE.
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2. Tlpuamun pa®oThl Ta30TypOMHHOTO JIBUTATelNs CIEAYIOIUNA: KOMIIPECCop,

MIPUBOJIMMBIN B JIEUCTBUE TYpOHMHOM, CKMMAET U MOJAET BO3AyX B KAMEpPY CropaHusl,
IZIE OH CMEIIMBAETCAd C TOIUIMBOM M IIPEBpAILACTCS B HArpeTblid ra3 ¢ 3amacoMm
DHEPIuM.

Exercise 2. Look at the picture and try to explain the safety procedures when

you work on aircraft.

You may start: Here is an overview of main safety precautions related to the

engines. Make sure that...

4 4 DURING THRUST REVERSER
MAINTENANCE ON THE GROUND
MAKE SURE THAT

FIRE FIGHTING
EQUIPMENT IS WARNING NOTICES
AVAILABLE DURING IN POSITION
GROUND ENGINE RUN
ﬂ e SAFETY DEVICES
IN POSITION

P

WARNING

OBEY ALL THE AMM
SAFETY PROCEDURES

WARNING

SUCTION
DANGER AREA

WARNING

EXHAUST
DANGER AREA

P
AFTER ENGINE SHUTDOWN:

3 HOT
1 ENGINE

PARTS

OIL TANK USE HEARING WIND LIMITATIONS
QT‘_V/:' UNDER PROTECTION WHILE
PRESSURE THE ENOREE I8 ALWAYS SECURE BOTH COWLS WITH

RUNNING THE HOLD OPEN RODS

WHEN OPENING REVERSER COWLS,
MAKE SURE SLATS ARE RETACTED

HIGH ENERGY
IN IGNITION
SYSTEM

Pic. 6 Safety Precautions
Topic IX
The Auxiliary Power Unit
The APU is a small turbine engine especially designed to provide electrical power

and air when the main engines are not running. It incorporates a sophisticated control
system which, when it receives a start signal from the cockpit starts itself, maintains a
constant speed under varying loads and monitors its own operation continually, ready
to stop if a malfunction occurs. Under normal conditions the APU is considered as
nonessential equipment. However, there are certain conditions when the APU is
considered essential equipment on the Minimum Equipment List (MEL) as defined
by the aircraft specifications.

The purpose is to provide compressed air and electrical power to the aircraft on

the ground and during flight:

— Electrical power supply to aircraft systems;
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— Compressed air supply to aircraft systems (Environmental Control System
(ECS), Main Engine Start (MES), Wing Anti—icing).

The APU is suspended in the tail cone by seven tie rods connected through
vibration isolators to 3 mounts. Air enters through an opening covered by an air
intake flap at the bottom of the fuselage skin. The flap is opened by an electric
actuator. Both the intake and exhaust systems are acoustically treated to reduce the
noise. The APU compartment is fire proofed. It has its own extinguisher located just
forward of the fire wall. Access to the APU is through two large doors beneath it.

APU BLEED
VALVE

ELECTRONIC CONTROL BOX \

TO AIR CONDITIONING PACKS
v

J APU NON RETURN
A\ A VALVE
< A)\/ /‘L// HP GROUND CONNECTOR
e T

FAN AIR
VALVE

PRESSURE REGULATING

PRECOOLER VALVE

OVER PRESSURE
VALVE

Pic. 7 The APU location
Vocabulary

1. To incorporate — BkIr04aTh B ce0s
2. Sophisticated — c10KHBIH, 3aITyTaHHBIH
3. Purpose — uienb, Ha3HAUEHUE

Exercise 1. Translate into English

1. CunoBasi ycTaHOBKa IpelHa3HauYeHa IS CO3JaHMs TSATM U BKIIOYAEeT B cels
JBUTaTeIM, BO3MYLIHbIE BUHTBI, FOHAOJBI JBUIATEJIEW, TOIUIMBHYIO U MACISHYIO
CHUCTEMBI, CUCTEMBI YIIPABIICHUS IBUTATEIIMU U BUHTAMU U 1.

2. 3amyck JBUTATeNsl OCYIIECTBISIETCS CXKaTbiM Bo3ayxoMm. Cucrema 3amycka
COCTOUT M3 JIBYX 4YacTed: BO3AYIIHOW W 3JIEKTPUUECKON. DIEKTpUUECKas YacTb
CHUCTEMbI 3allyCKa MpeJHa3HayeHa s OOEeCHeYeHHs BOCIUIAMEHEHHS CMECH B
UWIMHApPAaX JIBUTATEIIS.

3. TonnuBHasg cuctema caMoieTa NpelHa3HavyeHa JJid pa3MElIeHUs TOIUIMBAa U
MUTaHUA JBUTATENS TOIJTMBOM Ha BCEX PEKUMAX €ro pabOoTHl.

4. MacnsiHas cucteMa caMmoJéTa peiHa3HaueHa JJi MoJayl CMa3Ku K TPYLIUMCS
JETaJsIM JBUTATEIIS U UX OXJIAKICHHUS.
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5. OXJIa)KI[eHI/IC ABUTATCIIAT OCYHICCTBIIACTCA IIOTOKOM BO3AyXd, CO31aBaCMbIM
BO3AYIIHBIM BUHTOM.

Topic X
Fuel-System description

Fuel system keeps the fuel in the main fuel tanks and the center tank, which are
open to atmosphere through the vent surge tanks. It controls and supplies the fuel in
the correct quantities to the fuel tanks during refuel operations. The fuel system
supplies the fuel to the engines and to the APU to decrease the temperature of the
Integrated Drive Generators. Also it gives indications in the cockpit of the usual
system operation, of the failures that could cause an unusual condition. The fuel
system is controlled by one FQIC (Fuel Quantity Indicating Computer) and two
FLSCU (Fuel Level Sensing Control Units).

The system is designed to operate within: altitude range 0 to 39000 ft, ambient
temperature range of - 40 to + 50C at zero altitude and - 70 to — 30C at 39000ft, fuel
temperature range of —54 to +50C, the upper temperature limit subject to fall off with
increasing altitude to + 40C at 36000 ft.

Fuel Pump System. Each main tank has two centrifugal booster pumps capable of
supplying the engines with fuel at the required pressure and flow rate. The wing tank
pumps are located in a collector box formed by root Rib 1 and Rib 2. Each pump has
an intake pipe fitted with a strainer. A bypass pipe with suction valve enables the
engine to get fuel by suction if the pumps do not work.

Scavenge System. The scavenge jet pumps are installed in the wing tank and in the
center tank. The wing tank pumps moves fuel which has entered the wing surge tank
back in the outer cell of the wing. The center tank jet pumps move the fuel to the
related center tank main pump inlets.

Crossfeed System. A crossfeed line routed through the fuselage center section
provides interconnection of the L and R engine feed systems; and consists of the
crossfeed valve, which is normally closed, together with its electrical control circuit
and indication. The valve is installed in the engine fuel feed pipeline in the center
section connecting the LH and RH engine fuel feed lines. An electrical actuator with
twin motors operates the valve.

In case of engine/APU fire the fuel supply to the engines (or APU) is shut off by
the LP valves which are electrically actuated by operation of the related ENG FIRE
(or APU FIRE) push—button. The valves are normally in the open position, when the
engines/APU are running. At every engine/APU off, the valves are closed.

APU Feed System. The APU takes its fuel from a connection in the main engine feed
system which supplies the APU at the required pressure. The APU feed line
incorporates a supplementary fuel pump powered by the aircraft batteries, and an LP
fuel shut—off valve. The APU usually takes its supply from the left hand engine feed
line. When the cross feed valve is open, the right—hand engine feed line can also
supply the APU fuel supply line. The operation of the pump is fully automatically.
Vocabulary
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1. Booster - ycunurenb
2. Suction valve — kianan BcacbIBaHUSA
3. To scavenge - oTkauuBaTh

ENGINE 1 APU LP, ENGINE 2
LP VALVE VALVE LP VALVE
CROSSFEED
VALVE
FUEL
PUMPS
e R % ey
1 . = i et
INTERCELL
TRANSFER
VALVES
6476 kg
(14278 Ib)
5436 kg 5435 kg
(11984 Ib) (11983 Ib)

Pic.8 Tank Location A318—320
Exercise 1. Translate into English.

1. TonnuBHas cucTeMa MpeIHA3HAYEHA /Ui MUTAHWUS JBUrareliis TOIUIMBOM B
KOJIMYECTBE, HEOOXOAUMOM JJii HOPMAJILHOM €ro paboThl B MpOIIECcCE 3ammycka,
pasroHa ¥ SKCIUTyaTaIlMOHHBIX PEXKUMAaX MPH JIFOOBIX YCIOBHUSIX OKPYKAIOIIEH CPEeIbI.

2. TonnmBHas cucTemMa caMoJieTa 00eCIedynBaeT: 3arpaBKy camoJieTa TOTUTMBOM U
XpaHEHHE 3aI1acoB TOILIMBA HAa CaMOJIETE B €ro 0akax; mojavdy TOTUIMBA K JBUTATEIISM
u k BCY; aBapuiiHbIil CIIMB TOIUIMBA; JPEHAX TOTUIMBHBIX 0AKOB U BKJIIOYAET OaKw,
TPyOOINPOBO/IbI, HACOCHI, KPaHbI, KJIaMaHbl, MPUOOPHI U3MEPEHUSI K KOHTPOJIS.

3. Ilpu TexHUYECKOM OOCITY>KHBAaHWUU TOTJIMBHOM CUCTEMBI caMoJieTa He0OX0IMMO
oco00 coOyrofaTh yKazaHUsS IO TeXHUKe Oe3omacHocTh. PaboThl 1o 3aMeHe
arperatoB, TpPyOONpPOBOJIOM U JApyrue padoOThl, CBS3aHHBIE C BO3MOXHOCTBIO
OTKPBITOM T€UM TOIUIMBA, HEOOXOAUMO BBITIOJHATH MPU 0OECTOUCHHOM JIEKTPOCETH
camosieta. He pomyckaeTcs momajaHue TOIUIMBA B AJEKTPONPOBOAKY M arperartbl
AIEKTPOOOOPYIOBAHUS CAMOJIETA.

4. Hapexxnast 1 35koHOMHYECKH 3P (deKTUBHAs dKCIuTyaTaius coBpemenHnoro ['T/]
3aBUCHUT KaK OT KayecTBa MPOEKTHUPOBAHUS W M3TOTOBJIEHUS €r0 MEXaHMYECKOMN
4acTW, TaK M OT KayeCcTBA M XapAaKTEPUCTUK HCIOJB3YEMOIO B JBHUrarese
AJIIEKTPOHHOTO OOOpYAOBaHUS, a TOYHEE, €ro BCEPEKUMHOM IU(GPOBON CHUCTEMBI
ynpasienus apurateiaem (FADEC).
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Topic XI
LANDING GEAR

The Landing Gear (L/G) System consists of:
- two Main Landing Gears (MLG) and their related Main Landing Gear Doors;
- a Nose Landing Gear (NLG) and its related Nose Landing Gear Doors;
- two Extension and Retraction Systems for the Landing Gears and their related
doors;
- Landing Gear Wheels and their related Braking Systems;
- a Nose Landing Gear Steering System;
- a Landing Gear Indication and Warning System.

The Landing Gear supports the aircraft on the ground. The Main Landing
Gears are oleo—pneumatic shock absorbers which absorb taxi and landing loads.

During flight, the Landing Gears retract into the landing gear bays of the
aircraft belly. When the L/G is extended or retracted, the related doors close to fit
with the aerodynamic contour of the aircraft.

HYDRAULICALLY GEAR OPERATED
OPERATED DOCRS | DOORS

<
g

m‘; 1S

Pic. 9 Landing Gears and Doors

The purpose of the MLGs is to support the aircraft on the ground and absorb loads
during taxiing, take off and landing by means of a Shock Absorber and a Torque-
Link Damper. And it includes the following parts: a MLG Shock Absorber, a Side
Stay Assembly which includes a Lock Stay, a Retraction Actuator, a Torque-Link
Damper, Electrical and Hydraulic Dressings. The Shock Absorber is a telescopic
oleo—pneumatic unit, which includes the sliding tube. It is in the main fitting to
transmit the landing, take—off and taxiing loads to the wing.

The Nose Gear is attached on the aircraft structure between FR19 and FR20. It
includes a: Leg Assembly with a Shock Absorber, Wheel Steering Assembly, Drag
Strut Assembly and a Lock-Stay which locks the gear in the down position, Gear
Actuating Cylinder. The nose gear is of the direct acting type with an integral shock
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absorber. It retracts forward into the fuselage and is assisted by the aerodynamic
forces in the downlocking direction during gear extension.

SAFETY PRECAUTIONS. BEFORE PERFORMING ANY WORK IN THE
AREA OF THE LANDING GEARS, BE SURE THAT ALL THE FOLLOWING
SAFETY PRECAUTIONS ARE OBSERVED: Wheel Chocks are in position, the
hydraulic system is de-pressurized, Safety Sleeves and Safety Pins are fitted on the
Landing Gear and Landing Gear Doors, Ground Door Opening Handles are in open
position.

Exercise 1. Translate into English

1. VYOopka Bcex oOmop U 3aKphITUE UX CTBOPKAMU OCYIIECTBIACTCS
TUAPOLUINHIPAMHA.

2. Otcex mraccu 3akpbIBaeTcsi OONbBIION CcTBOpKOM u mmTKOM. CTBOpKa
yOpaBJSIETCST  AByMs  THAPOUWIMHAPAMUA. B OTKPBITOM  IIOJOXEHHM  OHA
YACPIKHUBACTCA JABJICHUCM JKHUIAKOCTH B THAPOLUIHMHAPAX, B 3aKPBITOM — ABYMI
3aMKaMU: IEPEIHUM U 3aJHUM.

3. CHaTHE KOJIeC TIepeTHeH U TJIaBHBIX HOT ITACCH MPOM3BOIUTCS MPHU YCTAHOBKE
HUX Ha JOMKpPATHI UK IIPHU YCTAHOBKE CaMOJICTAa HAa ITIOAbCMHUKH.

Topic XII
D-Check Maintenance and Overhaul

Before each and every flight the landing gear oleos, tires and brakes are inspected
by mechanics and flight crew. Generally, the so-called D-check full overhaul will
become due before expiry of this period. Depending upon the airplane type, the D-
check is due every six to eight years, at which time it is completely disassembled,
checked, repaired as necessary and reassembled. This likewise holds good for the
landing gear. During the course of this operation the landing gear is examined to
locate the smallest signs of damage such as tiny fractures or any indication of
corrosion. The aircraft is first jacked up for the removal of tires and brakes; the
landing gear legs, which weigh many tons, are then removed to a specialist
workshop. Next, the landing gear legs are thoroughly cleaned and completely
disassembled into their numerous components, which are then individually cleaned.

Any paint is then removed from components using an appropriate mechanical or
chemical process. As in all its maintenance and repair operations, any aircraft
company places great emphasis on environmental protection. The company also has
large airframe paint shops in which old paint is removed using a variety of
environmentally-friendly processes. In particular, any spent process water is trapped
and reprocessed for further use.

Topic X1
Faults and Repairs

Next on the list is a search for any damage and corrosion using a variety of non-
destructive test processes, plus careful optical checks of all components. In addition
to checks for corrosion and fractures, specialists check the dimensions and chromed
surfaces of all components. However small it may be, each and every component is
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subjected to the careful eye of an experienced technician and licensed inspector
before it is released for repeat service.

When an inspection locates corrosion, the affected area is abraded just enough to
remove all the damaged zone, but as little as possible of the underlying material.
Only a certain defined allowable maximum of material may be removed; if more is
necessary, then the component must be removed and replaced by a serviceable
component. Moving components are linked by bushes made of a special bronze alloy,
with main bolts holding moving parts together. Bushes are machined to the required
dimensions and fitted; work is undertaken to the highest standards of mechanical
precision and exactly within close tolerances.

The company has a chrome-plating shop for landing gear leg exposed parts,
moving interfaces and bearings; the same workshop uses appropriate anti-corrosion
processes to protect other components at risk. For example, in operation a wheel axle
temperature can exceed 250°C and is therefore coated with a special heat-resistant
layer. The components are then subjected to a multi-lacquer process that protects
them from the aggressive media to which they are exposed in everyday use.

After cleaning and repair, the roughly 10,000 components making up a single
landing gear are again assembled into a complete working system. However, before it
Is again installed on the aircraft it is given a full functional test on a rig. For the
technicians, the really exciting moment is when, following installation on the aircraft,
the landing gear is given a full check. The big jet is positioned in a dock, with all its
weight resting on hydraulic jacks and the landing gear mechanism retracted within a
compact bay. Then the landing gear doors open, followed an instant later by the
unfolding landing gear mechanism.

It takes the company, i.e. Lufthansa Technik about five to six weeks to conduct a
full landing gear overhaul for a widebody jet, faster than any other international
maintenance and repair organization. Not too long ago, a job of this type could take
up to 120 days, but this has since been drastically reduced by a continual process of
optimizing work sequences, the processes employed and modern computer-based
planning.

Exercise 1. Complete each sentence with a word from the box

aircrew accessories repairing aisle widebody thrust overhaul turbofan

1. The pilot and the people who are responsible for flying plane are called
as :

2. Is a long passage between rows of seats in a plane.

3. Is the force of an engine that makes a plane move forward.

4. The airplane needs in a few places.

5. My job is to maintain, and repair big airplanes.

6. The aircraft is powered by two engines.

7. The gas turbine provides the power to drive the compressor and
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Appendix 1 [A320 FAMILY
HIGHLIGHTS

ECAM Aircraft system monitoring is now achieved by a Electronic Centralized
Aircraft Monitoring system where system page is automatically displayed in case of
failure. I

EFIS The cockpit is equipped with (j_““ >,
Electronic Flight Instrument System, o D
consisting of six CRT indicators. gfi = a=

CFDS A Centralized Fault Display &\ ™ <';s;;
System uses the Multifunction Control T =h P
and Display Units (MCDU) as access <'£> :

keyboard to perform check and =
trouble shooting of various computers
In most of the systems in the aircratft. &

MCDU Two Multipurpose Control
& Display Units are used as interface
for the Flight Management System
ATA 22, access to the CFDS, AIDS (Aircraft Integrated Data System) & ACARS
(Aircraft Communication Addressing & Reporting System).

COMPOSITE Composite materials of different kind are used in a great extend,
specially for flight control surfaces.

These materials are:

CFRP: Carbon Fiber Reinforced Plastic
GFRP: Glass Fiber Reinforced Plastic
AFRP: Aramid Fiber Reinforced Plastic
QFRP: Quartz Fiber Reinforced Plastic

FLY BY WIRE The conventional cables for the flight control surfaces are
replaced by electrical wires, only the Stabilizer and the Rudder have a backup by
cable runs.

SIDESTICK The conventional control column is replaced by two sidesticks for
control of the aircraft. They send electrical signal to the flight control computers.

EFCS The aircraft is equipped with a Electrical Flight Control System controlled
by computers.

FADEC Each of the Engines is controlled by a Full Authority Digital Engine
Control providing power management, indications and engine limitation among other
duties. Pilot control is achieved by means of electrical power levers on the pedestal.

CIDS The Cabin Intercommunication Data System (CIDS) is a microprocessor
based system. It operates, controls and monitors the main cabin systems and can do
different system and unit tests.

AUTOBRAKE The Landing Gear is equipped with Auto brake system and
Carbon brakes. The system includes electronic control of Nose gear steering and
brakes.
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