Unit 1. Aircraft Types and Design 

Exercise 1. Read and learn the vocabulary.

Airplane / aircraft / airliner / aeroplane / plane – літак, повітряне судно, літальний апарат – самолет, воздушное судно, летательный аппарат 
lighter-than-air aircraft – літальний апарат, легший за повітря -  летательный аппарат, легче  воздуха
aerodyne / heavier-than-air  aircraft – літальний апарат, важчий  за повітря - летательный аппарат, тяжелее  воздуха

device – пристрій - устройство

lift – підйомна сила , підйом - подъемная сила, подъем

base – база, основа - база, основа
flight range – дальність польоту - дальность полета

airship –дирижабль - дирижабль

balloon – повітряна куля - воздушный шар 

propel – приводити в рух, штовхати - приводить в движение, толкать

control – управляти, контролювати - управлять, контролировать 
helicopter –вертоліт, гелікоптер - вертолет

autogyro –  автожир - автожир

ornithopter – махоліт, орнітоптер – махолет, орнитоптер

glider – планер – планер

means – засіб, засоби – средство, средства

engine – двигун, мотор -  двигатель, мотор

drive – приводити в дію, керувати – приводить в действие, управлять

fly – літати, виконувати політ, пілотувати – летать, выполнять полет, пилотировать
support – підтримувати - поддерживать

air- повітря – воздух
range – діапазон, дальність – диапазон, дальность

classifу – класифікувати – классифицировать

land plane – наземний, сухопутний літак – наземный, сухопутный самолет

carrier-base airplane -  авіаносець - авианосец

seaplane – гідролітак - гидросамолет 
take-off - зліт, злітати  - взлет, взлетать

landing – посадка, приземлення - посадка, приземление

space shuttle – човниковий повітряно-космічний апарат – челночный воздушно-космический аппарат

wing – крило – крыло

monoplane – моноплан - моноплан

biplane – біплан - биплан

set – ряд, комплект - ряд, комплект

low-wing airplane  - низькоплан, ЛА з низькорозташованим крилом - низкоплан, ЛА с низкорасположенным крылом

mid-wing airplane - середньоплан, ЛА з середньорозташованим крилом - среднеплан, ЛА со среднерасположенным крылом
high-wing airplane - високоплан, ЛА з високорозташованим крилом - високоплан, ЛА с высокорасположенным крилом

military – військовий - военный

generаl aviation -  авіація загального призначення – авиация общего назначения

combat aviation – бойова авіація – боевая авиация

cargo – вантаж, груз - груз

cargo  airplane – грузовий літак – грузовой самолет     

observation –  спостереження - наблюдение

certify – сертифікувати – сертифицировать

weight – вага – вес
Exercise 2. Read and translate text1.

Text 1. Aircraft types and their classification

An aircraft is a weight-carrying device capable of creating lift. Aircraft may be divided into two main groups: aircraft the lift of which is created on the base of aerostatic principle that are called lighter-than-air aircraft or aerostats and aircraft capable of creating lift on the base of aerodynamic or reactive principle. They are called heavier-than-air aircraft or aerodyne.

Aerostats are subdivided into airships and balloons, the difference being that a balloon is an aerostat provided with the propelling system while an airship in addition has means of controlling the direction of motion.

Heavier-than-air craft may be subdivided into aeroplanes, helicopters, autogyroes, ornithopters and gliders according to the means of creation of the lift. Airplanes driven by an engine or engines can fly through the air supported by the action of the air against its wings. 

There is a wide variety of airplane types: land planes,  carrier-based airplanes, seaplanes, amphibians, vertical take-off and landing (VTOL), short take-off and landing (STOL), and space shuttles. 

According to the flight range airplanes can be classified as long-range, medium-range and short-range.

According to the number of wings  airplanes may be divided into monoplanes and biplanes. Monoplanes are airplanes with one wing, biplanes are airplanes with two sets of wings, one above the other. Monoplanes are classified as low-wing, mid-wing and high-wing.

According to the purpose airplanes can be grouped into major classes, such as commercial, military, and general-aviation airplanes. Commercial aircraft are used to carry passengers or cargo. Military aircraft are used for military operations and usually divided into four categories: combat, cargo, transport, training, and observation. General-aviation aircraft are certified for and intended primarily for noncommercial or private operations.

Exercise 3. Read and learn the vocabulary.

Unit - частина, блок, вузол, – часть, блок, узел

fuselage – фюзеляж -  фюзеляж 

tail unit / tail assembly / tail / empennage – хвостове оперення, хвостова частина  - хвостовое оперение, хвостовая часть

landing gear / undercarriage – шасі  -  шасси 

power plant – силова установка – силовая установка

front /nose fuselage – передня / носова  частина фюзеляжу – передняя / носовая часть фюзеляжа

shape – форма, обрис - форма, очертание

streamlined shape – обтічна форма - обтекаемая форма

drag – лобовий опір - лобовое сопротивление

monocoque – монокок (тип конструкції фюзеляжа з працюючoю обшивкою) – монокок (тип конструкции фюзеляжа с работающей обшивкой)

semimonocoque – напівмонокок; напівмонококовий – полумонокок; полумонококовый
shell – оболонка, корпус, кожух - оболочка,  корпус, кожух
skin – обшивка, оболонка, зовнішний шар - обшивка, оболочка, наружный слой 
strength – міцність, сила  - прочность, сила

stiffness – жорсткість - жесткость

hollow – пустотілий, порожній – пустотелый, полый 

longitudinal member – повздовжній елемент – продольный элемент 

hold apart – утримувати на відстані - удерживать  на расстоянии

bulkhead – перегородка, переборка - перегородка, переборка

former – шпангоут -  шпангоут 

tail / rear / aft fuselage – хвостова / задня частина фюзеляжа - хвостовая / задняя часть фюзеляжа

cockpit (flight deck) – кабіна екіпажа  -  кабина экипажа

cabin –  салон - cалон 

crew – екіпаж - экипаж 

equipment – обладнання – оборудование

controls –органи управління - органы управления

passenger – пасажир – пассажир
attach – прикріпляти  - прикреплять 

surface – площина, поверхня – плоскость, поверхность

flight – політ, рейс – полет, рейс
manufacture – виготовлення, виробництво; виробляти – изготовление,  производство; производить
assembly - збирання - сборка

main plane  – крило, несуча площина - крыло, несущая плоскость
centre section – центроплан - центроплан

port main plane – ліве крило - левое крыло

starboard main plane – праве крило -  правое крыло

box-type wing  – крило коробчатого типу - крыло коробчатого типа

multi-spar wing  – багатолонжеронне крило - многолонжеронное крыло

sandwich type  – багатошаровий тип  - слоистый тип 

stressed skin – працююча обшивка  - работающая обшивка

sweepback – стріловидність - стреловидность
swept wing – стріловидне крило – стреловидное крыло
sweptback wing –  крило з прямою стріловидністю - крыло прямой стреловидности
delta-wing – трикутне крило - треугольное крыло 

tapered wing – трапецієвидне крило - трапециевидное крыло

variable-geometry wing – крило змінної геометрії - крыло изменяемой геометрии
stabilizer- стабілізатор - стабилизатор

rudder – руль напрямку – руль направления 

elevator -  руль висоти - руль высоты

fin – кіль - киль

directional stability –  поздовжня (путьова) стійкість – продольная (путевая) устойчивость 
main landing gear   - основне  шасі   - основное шасси

auxiliary unit – допоміжне шасі - вспомогательное шасси

form – формувати, створювати; форма; бланк – формировать, образовывать; форма; бланк 

center of gravity – центр тяжіння  - центр тяжести

load – навантаження, груз – нагрузка, груз

wheel – колесо – колесо  
tricycle landing gear – трьохопорне шасі - трехопорное шасси 

taxіing – руління - руление
source – джерело -   источник

thrust – тяга – тяга

pylon – пілон, кронштейн, опора – пилон, кронштейн,  опора  

fuel – паливо – топливо

fuel system – паливна система – топливная система

lubrication – змащення - смазка

lubrication system – система змащення –  система смазки
extinguish – гасити – тушить

fire extinguishing system – протипожежна система – противо-пожарная система 

engine control system – система регулювання роботи двигуна – система  регулирования работы  двигателя

   Exercise 4. Read and translate text 2.

Text 2. Principal Structural Units of an Aeroplane

Airplanes usually share the same basic configuration
. Any airplane consists of five principal structural units: the fuselage, the wing, the tail unit, the landing gear and the power plant. The fuselage is the   central body of the airplane and its largest element extending from the nose to the tail of the machine. The fuselage is divided into the front, centre and rear fuselage. All the fuselages are round structures and have a streamlined shape to reduce drag. There are two main types of the fuselage construction: monocoque and semimonocoque design. Monocoque is a structure made in the form of a shell and the skin of the shell is sufficient to provide the necessary strength and stiffness. It is a hollow construction. Semimonocoque has longitudinal members, which are held apart by bulkheads and formers. Generally, the fuselage has a cockpit and cabin section or sections. The cockpit section (flight deck) is at the front end where crew members control the airplane. The cockpit houses computers, controls, instruments, and indicators. The cabin section may be designed to carry passengers, cargo, equipment, etc. The fuselage supports the wing and tail unit, sometimes an engine or engines, and carries the nose landing gear, which is attached to its front end.  

All airplanes have wings. The wing extends equally on each side of the fuselage. The wings provide lift to support the aircraft in the air. So the wings are lifting and supporting surfaces of the airplane in flight. The aeroplane wing does not consist of one single part, as the manufacture and assembly of such a wing would be difficult. The wing consists of three main sections: the centre section, the port  and the starboard main planes. The wings are attached to the fuselage in a variety of locations. Modern aircraft use various types of wing design, namely: box-type, multispar type, sandwich and stressed-skin type.  According to their shape wings are divided into sweptback-wings, delta-wings, tapered wings and variable shape  (changing geometry) wings. 

Airplanes have a tail assembly attached to the rear of the fuselage, consisting of vertical and horizontal stabilizers, a rudder, and elevators. The vertical surface or fin serves to support the rudder. The horizontal surface or stabilizer supports elevators. The tail assembly is sometimes referred to as the empennage. The function of the tail unit is to provide directional stability and control of the airplane in flight.

The landing gear or undercarriage consists of the main and auxiliary units. The main landing gear is attached near the centre of gravity of the machine and forms the principal support of the airplane on the ground. The auxiliary unit forms the auxiliary support and as it is far away from the center of gravity of the machine and less loaded it is made comparatively light. The auxiliary landing gear may be either at the tail as a tail wheel, or at the front of the fuselage as a nose wheel. The landing gear with the nose wheel is called a tricycle landing gear. Present day airplanes have the tricycle type landing gear consisting of two main gears and a nose gear. 

The power plant is a source of power. Its function is to develop thrust which causes an aircraft to fly. The power plant contains an engine or engines and some systems, namely: the fuel system, lubrication system, hydraulic system, fire-extinguishing system, engine control system and some others. The engine is the most essential part of the power plant. The engines may be installed in the wing, under the wing, on the pylons, at the rear or front part of the fuselage.

Exercise 5. Read and learn the vocabulary.

Оutline – обрис  – очертание 
rigid – жорсткий – жесткий

framework – каркас – каркас

tube – труба – труба 

tubular – трубчастий – трубчатый
steel – сталь – сталь

ring –  кільце –  кольцо

thin-walled – тонкостінний - тонкостенный

skin -  обшивка – обшивка

longitudinal member – повздовжній елемент – продольный элемент

stringer – стрингер – стрингер

transversal member – поперечний елемент – поперечный элемент

bulkhead -  перегородка, шпангоут – перегородка, шпангоут 

stiffen – підсилювати, зміцнювати  – усиливать,  укреплять  

maintain – підтримувати, обслуговувати , зберігати – поддерживать,

   обслуживать, сохранять

cross section –  поперечний перетин – поперечное сечение

all-metal construction – цільнометалева конструкція – цельно-металлическая конструкция

eliminate –  усувати  – устранять

bracing – розтяжка; росчалка, кріплення, – растяжка; расчалка, крепление

weld – зварювати – сваривать

cabin – салон – салон 

reinforced monocoque design – підсилена монококова конструкція – усиленная монококовая конструкция

cargo hold – вантажний відсік – грузовой отсек

pressurized – герметичний, герметизований – герметический, герметизированный

instrument – прилад – прибор

accommodate –  розміщувати - размещать

seating – розміщення крісел (на літаку) – расположение кресел (на самолете)

recline – відкидатися назад – откидываться назад

adjust – регулювати, пристосовувати – регулировать, приспосабливать

track  - направляюча –  направляющая

exit – вихід – выход

sheep-skin cover – шкіряне покриття – кожаное покрытие

harness – ремінь – ремень

canopy – ліхтар (кабіни екіпажу) – фонарь (кабины экипажа)

windscreen (windshield) – лобове скло (ліхтаря кабіни) – лобовое стекло (фонаря кабины)

eye-brow window – верхнє переднє вікно – верхнее переднее окно

windscreen wiper – склоочисник, двірник (сленг) – стекло-очиститель, дворник (сленг) 

heat – обігрівати; тепло – обогревать; тепло

sliding side window – зсувне бокове вікно, кватирка – сдвижное боковое окно, форточка

specific – питомий  (об’єм) – удельний (объем)

volume – об’єм – объем

galley – бортова кухня – бортовая  кухня

soundproofing – звукоізолювання, звукоізоляція – звукоизо-лирование, звукоизоляция

oxygen –  кисень – кислород

feed (fed, fed) – підводити, подавати, живити – подводить, подавать, питать

lighting – освітлення, світлотехнічне обладнання – освещение, светотехническое оборудование

meet the requirements –  відповідати вимогам – отвечать требованиям

gangway – прохід між рядами (крісел) – проход между рядами (кресел)
abreast – в ряд, поряд, на одній лінії – в ряд, рядом, на одной линии
layout – розташування, планування; план, компановка – расположение, планирование; план, компановка

room – простір - пространство

roominess – місткість - вместительность

destroy – руйнувати – разрушать

rectangular – прямокутний – прямоугольный

lobby – хол; вестибюль  – холл; вестибюль 

pressure – тиск - давление

air conditioning system – система кондиціювання повітря – система кондиционирования воздуха

hermetically sealed cabin – герметична (герметизована) кабіна – герметическая (герметизированная) кабина

fabric – тканина, матерія – ткань, матеріал

luggage – багаж – багаж

two-decked airliner – двопалубний літак – двухпалубный самолет

removable -   той, що знімається - съемный 

Exercise 6. Read and translate text 3.

Text 3. Fuselage
   The fuselage is the central body of the airplane and its largest element. The fuselage extends from the nose to the tail of the machine. The fuselage is divided into the front fuselage, centre fuselage and rear fuselage.

    Fuselages of all airplanes are similar in general design, location and outline. All the fuselages are round structures and have streamlined shape to reduce drag. They vary principally in size and in the arrangement of compartments. 

   The fuselage is a rigid framework built of tubular steel and metal rings. The framework is covered with a thin–walled skin. The framework consists of longitudinal members (stringers and longerons) and transversal members (formers and bulkheads). Stringers serve to stiffen the skin. Formers and bulkheads are used to maintain the circular cross section of the fuselage. These longitudinal and transversal members make the contour of the fuselage. The fuselages of modern aircraft are of all-metal construction. 

   There are two main types of the fuselage construction: monocoque design and semimonocoque. Monocoque is the structure made in the form of a shell. The French word “monocoque” means “ single shell”. It is a hollow construction. In the monocoque design the skin provides its own structural strength, eliminating the need for internal bracings.  

   The longitudinal members are held apart by bulkheads and formers. Such a construction is called the semimonocoque  type of the construction. The reinforced monocoque design uses  complete metal formers, normally of welded tubular steel, covered with a metal skin.

   The fuselage contains the cockpit or flight deck, passenger cabins, baggage compartments, cargo  and equipment holds. Pressurized cabins are used in modern aircraft.  

   The cockpit is one of the fuselage compartments situated in its front part. It is a working place of the crew. It accommodates crew members, it contains computers, controls, instruments and other equipment.

   The modern cockpit must be comfortable and spacious. It must provide forward-facing (looking) seating arrangement for the crew. Seats are designed for comfort, convenience and efficiency. They must be reclined and adjusted in horizontal and vertical directions. They are usually installed on tracks to provide an easy exit and entry for the crew. It is  recommended that seats for the crew should have sheep-skin covers. Each seat must be provided with a proper harness.

   A glass part of the cockpit is called a canopy. It includes front windows and side windows. Front windows consist of a windscreen (windshield) and eye-brow windows. The windshield must be very strong. It is made of a special kind of glass which has good optical and aerodynamic characteristics. It must be provided with large-scope wipers and be large enough to provide good vision (view) for the crew. It is electrically heated to prevent ice and fog formation. Side windows are divided into sliding side windows (left and right) and fixed side windows (left and right).

   The passenger cabin must be as comfortable as possible so that passengers would not be tired even if the flight is long.

   The comfort of the passenger cabin includes the following items: sufficient specific cabin volume (volume per passenger), comfortable seats, convenient arrangement and equipment of galley, wardrobes and toilets, good soundproofing lowering the noise level of the cabin to available limit, oxygen feeding and maintaining of air pressure, sufficient lighting (natural and artificial). Passengers’ comfort is achieved only when all above-mentioned requirements are met.

   The size of the passenger cabin is determined by volume per passenger. In modern aircraft specific volume is 1.4 – 2 cu.m. The designer must provide sufficient height of a cabin, width of a gangway and such a seat arrangement which gives free access to its seat structure and enough room for passenger’s legs. 

   Seats may be arranged four, five and even six abreast (three seats on either side of the central gangway).

   Let’s now consider the layout of interior compartments. To give passengers an impression of roominess it is necessary to destroy any ‘tube’ effect. To meet this requirement rectangular roof panels, long panels along the upper sidewalls and several partial bulkheads are used. The cabin can be divided into several parts: two or three passenger cabins or saloons, a  lobby, wardrobes, a buffet or galley, toilet rooms, cargo holds.

   Effective heating and ventilation as well as oxygen feeding and maintaining normal air pressure are usually achieved with air conditioning systems. Modern airliners are provided with hermetically sealed cabins with the normal air pressure.

   Good soundproofing is achieved by using special panels and fabrics. Luggage holds are usually arranged in the fuselage nose and the rear. Two-decked airliners have under-floor cargo holds. Sometimes they have an unpressurized  baggage compartment to the rear of the cabin with a large external door. In some airliners seats in the rear compartments are made easily removable.

Exercise 7. Read and learn the vocabulary.

Leading edge – передня кромка - передняя кромка

trailing edge – задня кромка - задняя кромка

wing tip – закінцівка крила - законцовка крыла
root – коренева частина - корневая часть 

span – розмах  - размах

span-wise member –  повздовжній елемент (розміщений вздовж крила) -  продольный элемент (расположенный вдоль крыла)

chord- хорда - хорда
chord-wise member – елемент, розміщений вздовж хорди - элемент, расположенный вдоль хорды

distance – відстань - расстояние

rectangular – прямокутний – прямоугольный
triangular – трикутний - треугольный

elliptical – еліпсоїдний – эллиптический

perpendicular – перпендикуляр – перпендикуляр

axis – вісь – ось

longitudinal axis – повздовжня вісь –  продольная ось

angle – кут - угол 

sweepback angle – кут стріловидності – угол стреловидности

speed – швидкість - скорость
dihedral angle – кут поперечного V крила - угол поперечного V крыла

angle of attack – кут атаки - угол атаки
relative wind – відносний набігаючий повітряний потік – относительный набегающий воздушный поток

angle of incidence – кут установки - угол  установки

parasol type – крило типу “парасоль” - крыло типа “парасоль”

spar - лонжерон – лонжерон

rib – нервюра - нервюра
core – наповнювач, сердечник – наполнитель, сердечник
honeycomb core  – сотовий заповнювач - сотовый заполнитель

center panel -  центроплан - центроплан

extend -  простягатися, тягнутися - простираться, тянуться  
outer main plane / panel – консоль, від’ємна частина крила – консоль, отъемная часть крыла
aileron - елерон – элерон
flap  - закрилок - закрылок 

damage – пошкодження – повреждение

Exercise 8. Read and translate text 4.

Text 4. Wing

   The wing is a principal structural unit of the airplane. The function of the wing is to provide lift and to support the airpla​ne in the air.
   Let’s consider some of the terms which refer to the wing. The wing has a leading edge, trailing edge, tips and a root. The leading edge is the front edge of the wing. The span is the length of wing from the tip on one side to the tip on the other side of the wing. The chord is the distance from the leading edge to the trailing edge of the wing.  The shape of the wing may be rectangular, triangular, tapered, elliptical and swept back. 

   The sweepback angle is the angle between the wing and a perpendicular to the longitudinal axis of the airplane. High-speed jet aircraft have a greater sweepback angle. The dihedral angle is the angle between the wing and a hori​zontal plane. The angle of attack is the angle between the chord of the wing and the direction of the relative wind. The angle of incidence is the angle between the longitudinal axis of the airplane and the wing chord. It is measured by the angle at which the wing is attached to the fuselage. The angle of incidence is fixed. It can​not be changed by the pilot. 

   According to the position of the wing aeroplanes may be classified as high-wing, mid-wing and low-wing monoplanes. The airplane may also have a parasol wing construction.
   The main structural member of the wing is the wing spar or beam. It runs along  the length of the wing from the fuselage to the tip of the wing. It is the span-wise member. Some designs have one sраг and some have two. The wing with mаnу spars is called a multispar wing. The function of the spar is to carry the main air load. The cord-wise members of the wing are ribs. They are attached to the spars. They run from the leading edge to the trailing edge of the wing. The ribs provide the shape of the wing and carry the loads.
   The skin covers the wing and is supported by the stringers. They go parallel and between the spars and reinforce the skin. In case the skin carries the  main air load it is called a stressed skin construction. A stressed skin construction consists usually of two metal sheets with a honeycomb core between them.

   The wing may be made of metal or composite materials which depends on the design of the airplane.

   The aeroplane wing does not consist of one single piece from one wing tip to the other, as the manufacture and assembly of such a wing would be difficult. Usually the wing consists of three main sections. They are: the center section (or center panel) which extends across the fuselage and projects outward1 at each side, and two outer main planes (or outer panels). The center panel may be an integral part of the fuselage or it may be a separate unit. When it is a separate unit it fits so snugly to the fuselage as if they are one unit. The outer panels subdivide further into their respective components, such as main planes proper, ailerons, flaps and wing tips. The wing tips are small units bolted to the outer end of the outboard panels. This construction provides an easy method of correcting damage.

    Ailerons and flaps are movable control surfaces that help the pilot to control the aeroplane in flight.
Note: 1project outwards – виходити зовні – выступать наружу
Exercise 9. Read and learn the vocabulary.

Undercarriage – шасі, посадочний пристрій, (основна) опора шасі, візок шасі – шасси, посадочное устройство, (основная) опора шасси, тележка шасси 

static – статичний, нерухомий, стаціонарний – статический, неподвижный, стационарный
manoeuvring – маневрування, виконання маневру – маневрирование, выполнение маневра
manoeuvring conditions – умови маневрування – условия маневрирования

component force – складова сила – составляющая сила

main unit – головна стійка (нога) шасі – главная стойка (нога) шасси

auxiliary unit – допоміжна стійка (нога) шасі – вспомогательная стойка (нога) шасси

attach - кріпити, прикріплювати, приєднувати, стикувати -  крепить, прикреплять, присоединять, стыковать

centre of gravity   -  центр тяжіння - центр тяжести 

comparatively – відносно, порівняно – относительно, сравнительно 

light – легкий, неважкий, полегшеного типу – легкий, нетяжелый, облегченного типа

tricycle type landing gear – трьохопорне шасі (з носовим колесом) – трехопорное шасси (с носовым колесом)

visibility   -  видимість, огляд, дальність видимості - видимость, обзор, дальность видимости

taxiing – рулювання - руление

nose over – капотування - капотирование 

selector lever – селекторний важіль – селекторный рычаг

indication light –  сигнальна лампочка, вогні системи індикації – сигнальная лампочка, огни системы индикации

manual - ручний, керований вручну; керівництво, навчальний посібник, довідник - ручной, управляемый вручную;  руководство, учебное пособие, справочник

manually   - вручну – вручную

manual extension handle – механізм ручного випуску шасі – механизм ручного выпуска шасси

parking brake – стояночне гальмо – стояночный тормоз

parking brake lever – рукоятка, важіль стояночного гальма – рукоятка, рычаг стояночного тормоза

parking brake indicator – покажчик (індикатор) стояночного гальма – указатель (индикатор) стояночного тормоза

steering – керування (носовим колесом) – управление (носовым  колесом)

steering wheel – рульове колесо – рулевое колесо

steering control wheel – штурвал керування напрямком руху – штурвал управления направлением движения

antiskid control – автомат гальмування, протиюзовий автомат – автомат торможения, противоюзовый автомат 
antiskid control switch – вимикач, перемикач, сигналізатор автомату гальмування – выключатель, переключатель, сигнализатор автомата торможения

inoperative – непрацюючий (недіючий) – неработающий (недействующий)
indicator – покажчик - указатель
autobrake control switch – вимикач (перемикач) автоматичного гальма – выключатель (переключатель) автоматического тормоза

disarm indicator – покажчик (індикатор) відключення – указатель (индикатор) отключения

dual-wheels – спарені колеса (шасі) – спаренные колеса (шасси)

wheel well – ніша колеса шасі – ниша колеса шасси

inboard side – внутрішня сторона – внутренняя сторона

outboard tіre – зовнішній пневматик – наружный пневматик
fair –   закривати обтікателем,  надавати обтічної форми - закрывать обтекателем, придавать обтекаемую форму

blade seal – обтюратор – обтюратор

closure – кришка; закриття; перегородка; затвор – крышка; закрытие; перегородка; затвор

brake – гальмо – тормоз

brake pedal unit – педаль гальма – педаль тормоза

bellcrank - куліса, кривошип – кулиса, кривошип

setting – установлення, задане положення – установка, заданное положение
control stand – пульт управління – пульт управления

cruising mode – крейсерський режим  - крейсерский режим

rudder pedal - педаль руля напрямку – педаль руля направления
retraction – прибирання (шасі) – уборка (шасси)

snubbing pad – гальмуюча прокладка – тормозная прокладка

Exercise 10. Read and translate text 5.

Text 5. Landing gear

The landing gear or undercarriage is one of the main structural units of the airplane. The landing gear provides support for the airplane during static and ground manoeuvring conditions. Structurally it reacts to the airplane loads in three axes and the component forces that are generated during its motion.

The landing gear usually consists of the main and auxiliary units. The main landing gear is attached near the centre of gravity of an airplane and forms its principal support. The auxiliary landing gear forms an auxiliary support and as it is far away from the centre of gravity of the machine and less loaded it is made comparatively light.

Present day airplanes have a tricycle type landing gear consisting of two main gears and a nose gear. This design has some advantages, namely: it improves visibility during taxiing, reduces the possibility of nose over, makes an airplane more stable during landing as the centre of gravity is ahead of the main wheels.

Landing gear control and indication components include: the landing gear selector lever and indication lights, manual extension handles, parking brake lever and indicator, nose gear steering control wheel, antiskid control switch and inoperative indicator, and the autobrake control switch and disarm indicator.

The main gear is usually a dual-wheel or four wheel conventional landing gear specifically designed to increase operation reliability and minimize maintenance.

The main gear retracts up and inboard into the wheel well. The inboard side of the outboard tire, in the up and locked position, fairs with the contour of the airplane (blade seals) to form the main gear wheel well closure.

Braking is provided by brake assemblies located on the main gear wheels. The brakes are applied either manually using brake pedal unit or automatically using the autobrake system. The parking brake permits setting the brakes when the airplane is parked. A red light on the control stand indicates when the parking brake is set.

Each main gear retracts inboard into the wing or the fuselage. The nose gear retracts forward or backward into the nose wheel well. When the selector lever is placed in the ‘DOWN’ position, all gears extend. The ‘OFF’ position is the normal cruising mode and all landing gears are locked up and depressurized.

The nose gear is usually a simple dual-wheel type. 

Steering is performed by the steering wheel on the captain’s side panel, or by rudder pedals. 

The brake system consists of multi-disc brakes for each main gear wheel powered by hydraulic system.

During gear retraction, braking is applied automatically to the main gear wheels to stop wheel rotation after takeoff. Nose wheel rotation is stopped by snubbing pads in the wheel well.   

Exercise 11. Read and learn the vocabulary.

Fin – кiль – киль
stabilizer – стабілізатор – стабилизатор
rudder - руль напрямку – руль направления
rudder pedal -  педаль руля напрямку - педаль руля направления
control – керувати - управлять

control column (stick) - штурвальна колонка, ручка керування – штурвальная колонка, ручка управления 
deflect - відхиляти(ся) – отклонять(ся)   
elevator - руль висоти - руль высоты                                         

trim tab - тример –  триммер

accessories - допоміжні агрегати – вспомогательные агрегаты
stability –  стійкість – устойчивость

airfoil – аеродинамічний профіль, аеродинамічна поверхня – аэродинамический профиль, аэродинамическая поверхность
vertical axis - вертикальна вісь – вертикальная ось
Exercise 12. Read and translate text 6.

Text 6. Tail Unit

       One of the principal structural units of the aircraft is the tail unit.  The function of the tail unit is to provide control and stability of the airplane in flight.  The tail assembly or empennage is located at the rear of the airplane. The tail unit consists of two surfaces: vertical and horizontal, which are of symmetrical airfoil section. Each section is divided into two parts, the front and the rear. The front part is fixed. The rear part is in the form of a flap. The vertical fixed surface is called the “fin”. The horizontal fixed surface is called the “stabilizer”.

Both stabilizers are very similar to the wing in construction. The fin provides directional stability of the aeroplane in flight. It also serves as the base to which the rudder is attached. The rudder is a movable surface. It provides directional control of the airplane in flight, being deflected to the right or left. The horizontal stabilizer provides longitudinal stability of the aeroplane in flight. It serves as a support for the elevators that can be deflected up and down. Both stabilizers are usually of all-metal construction.

Exercise 13. Read and learn the vocabulary. 

Attitude - положення в повітрі (відносно трьох осей) – положение в воздухе (относительно трех осей) 

primary control surfaces - основні площини керування, рульові поверхні – основные поверхности управления, рулевые поверхности

secondary control surfaces - допоміжні площини керування – вспомогательные поверхности управления
lateral axis – поперечна вісь - поперечная ось

pitch – тангаж, відхилення літака відносно поперечної осі – тангаж, отклонение самолета относительно поперечной оси
yaw  - рискати, відхилятися від курсу – рыскать, отклоняться от курса 

bank - віраж, розворот; виконувати віраж – вираж, разворот; выполнять вираж

roll – крен, обертання навколо повздовжньої осі – крен, вращение вокруг продольной оси

climb - підніматися, набирати висоту; набір висоти – подниматься, набирать высоту; набор высоты
descend - спускатися, втрачати висоту – спускаться, терять высоту

descent – зниження - снижение

cable – трос, кабель  –  трос, кабель

lower – знижувати(ся), опускати (ся)  –  снижать(ся), опускать(ся)

trim – балансування; врівноважувати, регулювати – балансировка;  уравновешивать, регулировать
trimmer, trim tab -  тример – триммер

balance tab -  компенсатор - компенсатор

servo tab - сервотример, сервокомпенсатор – сервотриммер, сервокомпенсатор                

аbnormal attitude  - неправильне положення( літака в повітрі) -  неправильное положение (самолета в воздухе) 

apply pressure – прикладати зусилля - прикладывать усилия

actuate - приводити в дію – приводить в действие

actuated - приведений в дію – приведенный в действие 

actuation - приведення в дію – приведение в действие

actuator - силовий привід; рукоятка привода – силовой привод; рукоятка привода 

hinge - підвішувати, кріпити на шарнірах – подвешивать, крепить на шарнирах

linkage - проводка управління – проводка управления

plain flap – простий закрилок, щиток – простой закрылок, щиток 

split trailing edge flap – розрізний закрилок - разрезной закрылок

slotted flap -  щілинний закрилок – щелевой  закрылок

Fowler flap – закрилок Фаулера –   закрылок Фаулера

Exercise 14. Read and translate text 7.

Text 7. Flight Control Surfaces

In order to control the airplane in flight it is necessary to equip it with movable control surfaces or airfoils. The airfoils moved by the pilot in order to change the attitude of the airplane in flight are known as primary and secondary control surfaces.  

   The group of primary control surfaces includes flaps, ailerons, elevators and the rudder, which serve to change the attitude of the aircraft about vertical, lateral and longitudinal axes.

   The axis that runs from the nose to the tail of an airplane is the longitudinal axis, and the rotation about this axis is called “roll”. The axis that runs from one wing tip to the other wing tip is the lateral axis. The rotation about this axis is called “pitch”. The axis, which runs vertically through the aircraft in its centre of gravity, is called the vertical axis and the rotation about it is called “yaw”.

   Ailerons are movable surfaces attached to the trailing edge of the wing, toward the wing tips. Ailerons help to bank the aeroplane, they control the roll, that is, the motion of the airplane about the longitudinal axis. Ailerons are so connected that when the aileron on one side goes up the aileron on the other side automatically goes down and airplane begins banking. The aileron construction is similar to the wing construction 
Wing flaps are large airfoils hinged to the trailing edge of the wing near the fuselage. There are four types of flaps: plain flaps, split trailing edge flaps, slotted flaps and Fowler flaps. They are used during take off and landing.

   Elevators are movable airfoils attached to the trailing edge of the tail’s horizontal stabilizer. The elevators control the climb and descent of the aeroplane, that is, the pitch. They are used by the pilot to move the aeroplane around the lateral or pitch axis. If the pilot wants to change the attitude of the airplane and descend, he places the forward pressure on the control stick. This, due to the system of cables connecting the stick or wheel to the elevators, lowers the trailing edge of the elevators, causing the nose of the airplane to move downwards. The backward motion of the control stick makes the nose of the airplane move upwards and the airplane begins climbing. 

   The rudder is a movable part attached to the trailing edge of the fin. It is designed to control the yawing action around the vertical axis of the aircraft. The rudder can be deflected to the right or to the left or lie in line with the fin. It is controlled from the cockpit by means of rudder pedals. 

   While the primary control surfaces are used to direct the airplane around three main axes, various other control surfaces are used to trim - adjust or balance – the airplane and provide stabili​ty in flight. The secondary control surfaces are relatively small airfoils attached to the trailing edges of the primary control surfaces. They include trim tabs, servotabs, and balance tabs.

    A trim tab is used to correct any tendency of the aeroplane to abnormal attitude in flight without application of pressure to the control stick or the rudder pedals. The balance tab decreases the force, which must be exerted by the pilot to move a primary control surface. The balance tab is so connected that when the prima​ry control surface is moved in any direction the tab rotates in the opposite direction. A servo tab is used to assist in moving a large primary airfoil and holding it in the desired position.

    The secondary control surfaces are actuated by levers, wheels or cranks through the linkage or by connection with the controls of the primary sur​faces.

Exercise 15. Speak on: 

1. Aircraft Classification

2. Principal Structural Units of the Airplane

3. Fuselage

4. Wing

5. Landing gear

6. Tail Unit

7. Flight Control Surfaces

Unit II.  Aircraft Engine Design   

Exercise 1. Read and learn the vocabulary.

Рower – потужність, енергія, сила; бути джерелом потужності, приводити в дію, оснащувати силовою установкою – мощность, энергия, сила; быть источником энергии, приводить в действие, оснащать силовой установкой

power plant – силова установка – силовая установка

propel  – приводити до руху – приводить в движение
propeller – гвинт – винт

thrust – тяга; створювати тягу – тяга; создавать тягу

piston – поршень - поршень

jet – реактивний; струмінь – реактивный; струя

jet engine – реактивний двигун – реактивный двигатель
piston engine / reciprocating engine – поршневий двигун – поршневой двигатель

internal combustion engine – двигун внутрішнього згорання – двигатель внутреннего сгорания

gas turbine engine – газотурбінний двигун – газотурбинный двигатель

turbojet engine – турбореактивний двигун – турбореактивный двигатель

turboprop engine – турбогвинтовий двигун – турбовинтовой двигатель

turbofan engine – турбовентиляторний двигун – турбовентилятор-ный двигатель

turboshaft engine – турбовальний двигун – турбовальный двигатель

ram jet engine – прямоточний повітряно-реактивний двигун – прямоточный воздушно-реактивный двигатель

by-pass engine – двоконтурний двигун – двухконтурный двигатель

rocket engine – ракетний двигун – ракетный двигатель

solid propellant rocket engine – ракетний двигун на твердому паливі - ракетный двигатель на твердом топливе

liquid propellant rocket engine – ракетний двигун на рідкому паливі – ракетный двигатель на жидком топливе

cylinder – циліндр, барабан – цилиндр, барабан

differ – відрізнятися - отличаться

divide – ділити(ся), розподіляти(ся) – делить(ся), разделять(ся)

subdivide - підрозділяти (ся) – подразделять (ся)

drive – привод, передача; приводити в дію – привод, передача; приводить в действие

fan – вентилятор - вентилятор

obtain –  отримувати, досягати – получать, достигать

reliability – надійність - надежность

shaft – вал, вісь, ресора – вал, ось, рессора  

weight – вага - вес

advanced technology – сучасна технологія - современная технология

axial-flow – осьовий; з осьовим потоком – осевой; с осевым потоком
exhaust – випускати; випуск (газів), вихлоп; вихлопні гази - выпускать; выпуск (газов), выхлоп; выхлопные газы
exhaust gas – відпрацьований газ - отработанный газ

exhaust nozzle – вихлопне сопло – реактивное сопло

exhaust cone – конус (реактивного) сопла – конус (реактивного) сопла 

specific fuel consumption – питома витрата палива - удельный расход топлива
advantage –  перевага - преимущество

augment –  збільшувати - увеличивать

availability –  наявність - наличие

booster – нагнітач, підсилювач – нагнетатель, усилитель

burn – спалювати, горіти – сжигать, гореть

capability – здатність - способность

escape – витік, випуск, покидання; покидати – утечка, выпуск, покидание; покидать

expell – викидати, виштовхувати – выбрасывать, выталкивать

hit – ударяти, зіштовхувати – ударять, сталкивать 

ignition – спалахування, запалення – воспламенение, зажигание

ingestion – всмоктування - всасывание

mixture – суміш; змішування  - смесь; смешивание

performance – характеристика, якість, технологічність -  характеристика, качество, технологичность
ram – швидкісний напір – скоростной напор

rely – розраховувати, покладатися – полагаться, рассчитывать
remainder – залишок - остаток

shield – захищати, екранувати; екран – защищать, экранировать; экран 

shroud – обід, бандаж; скріплювати кінці лопаток ободом - обод, бандаж; скреплять концы лопаток ободом

stage – ступінь, ланка, каскад – ступень, этап, каскад

suck – всмоктувати - всасывать

operating ceiling – робоча / практична стеля – рабочий / практический потолок
propulsion – тяга, рух вперед, приведення до руху – тяга, движение вперед, приведение в движение

propulsive force – рушійна сила - движущая  сила

reverse thrust – реверсивна тяга, зворотна тяга – реверсивная тяга, обратная тяга
Exercise 2. Read and translate text 1. 

Text 1. Types of Aircraft Engines

There are several types of aviation engines, namely: piston or internal combustion engines and jet engines. Jet engines are further subdivided into three main groups: gas turbines, ram jets and rocket engines.

The first to be considered is a piston or reciprocating engine. Piston engines are also called internal combustion engines as combustion takes place inside the cylinder. 

Gas-turbine engines are widely used nowadays. They, in their turn, are classified as turbojet, turboprop, turbofan or by-pass and turboshaft engines.

The turbojet engine relies entirely upon jet thrust in developing its propulsive force. The turbojet engine draws air into a compressor, usually consisting of several stages. This compressed air then enters a combustion chamber where fuel is added and the mixture is burned. The hot gas is then expelled at a very high velocity through a turbine wheel producing thrust.  

The turboprop engine is basically a gas-turbine engine fitted with a propeller. The propeller provides most of the propulsive thrust. The turboprop combines features of both piston and turbojet engines.    

The operating ceilings of turboprop aircraft are somewhat lower than those of pure jets. On the other hand, the propeller can produce great amounts of thrust instantly at low altitudes resulting in shorter take-off and landing capabilities, the latter because of the availability of reverse thrust which also permits turboprop aircraft to taxi backwards.

The turbofan or by-pass engine differs little from the turboprop. Instead of the propeller, the turbofan engine has an axial-flow fan. Unlike the turboprop engine, the turbofan obtains additional energy from the gases expelled through the exhaust cone, bypassing the compressor, combustion and turbine sections.
Advantages of the turbofan include good performance at low altitudes and shielding of exhaust gases from the engine inside a circle of cooler air, thus reducing the noise which is created by hot exhaust gases hitting a cold atmosphere abruptly.

Turboshaft engines are used in helicopters where the turbine connected to a rotor drive shaft, in addition to the compressor, drives helicopter  rotors.  

The ramjet differs from the turbojet or turbofan in having no moving parts. The ramjet cannot operate from rest, but it is suitable for augmenting thrust of the turbojet engine, or as the main power source when rocket boosters can be provided for take-off.  

Rocket engines are grouped into two basic types: liquid propellant and solid propellant rocket engines. 

The latest generation aircraft engines are of advanced technology designs. Advantages of the advanced technology engines lie mainly in their low noise levels, use of new materials that lead to lighter and more economic power plants.  

All aviation engines must meet the following requirements: low weight, low cost, low specific fuel consumption and high reliability.

Exercise 3. Read and learn the vocabulary.

Afterburner – форсажна камера – форсажная камера

bottom – нижня частина, низ, основа – нижняя часть, низ, основа

bucket –  лопатка (турбіни) – лопатка (турбины)

burner – камера згорання – камера сгорания

compress – стискати - сжимать

compression – стиснення - сжатие

compressor – компресор – компрессор 

diffuser – дифузор - диффузор

direct – направляти, націлювати – направлять, нацеливать

drive – керувати, приводити в дію, вести – управлять, приводить в действие, вести 

expand –  розширювати - расширять

extract – вилучати, відбирати – извлекать, отбирать

flow – потік, течія; текти – поток, течение; течь

locate – встановлювати, розміщувати – устанавливать, размещать

need – необхідність, потреба; мати потребу – необходимость, потребность; иметь необходимость, нуждаться
serve – служити - служить

strike – ударяти(ся) – ударять(ся)

supply – постачати; подавати; подача, забезпечення – снабжать; подавать; подача, обеспечение 

velocity – швидкість - скорость

accessory section – відсік агрегатів, секція допоміжних агрегатів – отсек агрегатов, секция вспомогательных агрегатов

additional amount – додаткова кількість – дополнительное количество

air stream – повітряний потік – воздушный поток

exhaust cone  - конус реактивного сопла – конус реактивного сопла

guide vane – спрямовуюча лопатка – направляющая лопатка

heated gases – нагріті гази – нагретые газы

inlet duct – повітрозабирач, вхідний направляючий апарат (ВНА) – воздухозаборник, входной направляющий аппарат (ВНА)
jet stream – реактивний потік – реактивная струя

nozzle diaphragm – сопловий апарат – сопловой аппарат

nozzle vane – лопатка соплового апарату – лопатка соплового аппарата

provide transition  - забезпечувати перехід – обеспечивать переход

required pressure ratio – необхідний ступінь стиснення – необходимая степень сжатия

Exercise 4. Read and translate text 2. 

Text 2. Major Components of the 

Gas Turbine Engine

Any gas turbine engine consists of three main sections: the compressor section, the combustion section and the turbine section. The air enters the engine through the inlet duct and guide vanes.

The function of the inlet duct and guide vanes is to supply air to the engine inlet under all conditions of operation. Aircraft engine inlet ducts have various shapes. From the inlet duct, the air flows to the compressor. The function of the compressor is to compress air and to provide the required pressure ratio. From the compressor section the compressed air flows to the combustion section through the diffuser which is located between the compressor and combustion chamber. 

The function of the combustion chamber is to expand the air by burning fuel in the air stream.

The turbine section of a gas-turbine engine is located after the combustion chamber between two additional components: the nozzle diaphragm and exhaust cone.  The turbine section is designed to extract power from the jet stream to drive the compressor and accessories.

The diffuser, nozzle diaphragm and the accessory section serve to provide transition from one main section to the other. The diffuser directing air from the compressor to the combustion chamber serves to change the air pressure and velocity. A typical nozzle diaphragm consists of a group of nozzle vanes. The function of the nozzle diaphragm is to increase the velocity of the heated gases and to direct them to strike the turbine buckets at the proper angle. 

The exhaust cone is located directly behind the turbine wheel and its main function is to collect burned gases from the turbine wheel and expel them at the correct velocity. 

In many cases an afterburner is used with turbojet engines. It serves for burning additional amount of fuel to increase engine power during take-off. 

Exercise 5. Read and learn the vocabulary.

Gas turbine – газова турбіна – газовая турбина
pressure rise   -  підвищення тиску - увеличение давления 

centrifugal compressor – відцентровий компресор – центробежный компреcсор 
axial (-flow) compressor – осьовий  компресор – осевой компрессор

split compressor – двокаскадний компресор – двухкаскадный компрессор

axial-split compressor type  -  осьовий двороторний тип компресора - oceвой двухроторный тип компрессора

durable – довговічний, витривалий –долговечный, выносливый 

cost -   ціна,  вартість – цена,  стоимость

frontal area – лобова площа – лобовая площадь

diameter -   діаметр – диаметр

obtain -   отримувати - получать

handle – управляти, обслуговувати, пропускати – управлять, обслуживать, пропускать 

volume – об’єм – объем

complicated / complex – складний – сложный
specific – питомий - удельный
specific fuel consumption – питома витрата пального – удельный расход топлива

impeller – робоче колесо, крильчатка, ротор, імпелер – рабочее колесо, крыльчатка, ротор, импеллер

forging - ковка, штамповка – ковка, штамповка

casing – кожух – кожух

сasting -  відливка – литье 
multistage – багатоступеневий - многоступенчатый

rim -  обід - обод

bearing – підшипник, опора – подшипник, опора 

ball bearing – кульковий підшипник – шариковый подшипник

roller bearing – роликовий підшипник – роликовый подшипник

mount  - встановлювати, монтувати – устанавливать, монтировать single-entry – одновхідний – одновходной
single-sided -  односторонній - односторонний
double- entry  - двовхідний – имеющий два входа

double-sided – двосторонній - двусторонний
overall -  загальний,  весь – общий, весь    

vane –лопатка - лопатка

clearance – зазор – зазор

shrink –  насаджувати на вал (в гарячому стані) – насаживать на вал (в горячем состоянии)

row – ряд – ряд

half cylinder  - напівциліндр – полуцилиндр

flange – фланець – фланец

redirect -  перенаправляти - перенаправлять

shrouded – бандажований  -  бандажированный

unshrouded – небандажований  –  небандажированный

low pressure rotor – ротор низького тиску –  ротор низкого давления

spool – каскад - каскад
best speed  - оптимальна швидкість – оптимальная скорость

bladed disk  -  диск з лопатками – диск с лопатками

 Exercise 6. Read and translate text 3.

Text 3. Compressor
One of the major components of any gas-turbine engine is the compressor. The function of the compressor is to compress the air passing through the engine and to provide a required pressure ratio.  The compressor causes a pressure rise in the air delivered.

There are two basic types of compressors used in aircraft engines: centrifugal compressor and axial (flow) compressor. The centrifugal-type compressor produces a high pressure rise in a single stage. This type is easy to manufacture, it is durable, and low in cost. But  to provide a high pressure ratio the centrifugal compressor must have a large diameter which leads to a big frontal area of the engine. The engine, therefore, creates a great amount of drag. Besides, the centrifugal compressor cannot provide the necessary pressure ratio for a modern gas-turbine engine.  Typical pressure ratio obtainable with a single-staged centrifugal compressor is 5: 1. A multistage centrifugal compressor consisting of two or more single-entry compressors mounted on the same shaft is much more efficient.
The axial-flow compressor type is more efficient than the centrifugal compressor. It handles a greater volume of air and provides  higher pressure ratios, than the centrifugal compressor. It can provide the pressure ratio of 12:1.  But it is more complicated in construction and, therefore, higher in cost.

The axial-split compressor provides very high pressure ratios, which lead to low specific fuel consumption. Such compressor can provide the pressure ratio of 20:1.  But it is of a very complicated design.  In addition, since the split compressor is subjected to high loads it must be made of high-quality steel alloys.  It is not easy to manufacture, and rather high in cost. However, the split compressor provides the highest pressure ratio and, therefore, is widely used in modern gas turbine engines. 

Let’s consider the design and principle of compressor operation. The centrifugal compressor operates by taking in outside air and rotating it by means of the impeller. Some engines use a single-sided or single-entry impeller, others  use a double-sided or  double-entry impeller. Most gas-turbine engines of the centrifugal type utilize a double-sided impeller as it reduces the overall diameter of the engine.
The centrifugal compressor consists of а rotor and stator. The centrifugal compressor rotor, in its turn, consists of an impeller, guide vanes and two stub shafts. The impeller of the centrifugal compressor is usually constructed of a heat-treated aluminium alloy forging.  The rotor is mounted by means of two bearings, a ball  bearing  and roller bearing. The ball bearing absorbs both radial and axial thrust loads.  It is mounted on the front shaft.  The roller bearing supports the rear stub shaft and absorbs only radial loads.

The stator of the centrifugal compressor or the outer casing is constructed of a heat-treated aluminium alloy casting.   The outer casing and impeller vanes must fit with a minimum clearance to prevent a loss of pressure.
The axial-flow compressor also consists of а rotor and stator. The rotor of an axial compressor consists of several bladed discs shrunk on the shaft.  Each row of blades constitutes a stage.  The number of stages in an axial compressor varies with engine design. Rotor blades are attached to the rim of the disk.

The axial  compressor  stator or its casing consists of two half cylinders  bolted through flanges. Stator blades are used to redirect air from on stage to the next.  They can be shrouded or unshrouded.

The axial split compressor consists of two rotors (or spools).  One is a low-pressure  rotor, the other is a high-pressure rotor. The high pressure rotor causes pressure rise in the air leaving the low pressure rotor. Only the high-pressure rotor is governed for speed, and the low-pressure rotor is free to operate at its own best speed.  These two compressor rotors are mounted on separate shafts.  Each rotor has a front and rear bearing.  Between the two rotors of the two-spool compressor there is a supporting structure for rotor bearing and guide vanes. The guide vanes are designed to give a proper direction to the airflow from the low-pressure section to the high-pressure section.

Exercise 7. Read and learn the vocabulary. 

Accomplish – завершувати, виконувати  – завершать, выполнять
atomize fuel - розпилювати паливо – распылять топливо
burn fuel - зпалювати паливо – сжигать топливо

circumference - окружність – окружность 

combustion chamber/combustor/burner - камера згорання – камера сгорания

can-type (individual type) combustor – трубчата / індивідуальна камера згорання – трубчатая / индивидуальная камера сгорания

annular type combustor - кільцева камера згорання – кольцевая камера сгорания
cannular type combustor - трубчато-кільцева камера згорання – трубчато-кольцевая камера сгорания

complete combustion / burning - 
повне згорання – полное сгорание
continuous ignition - безперервне горіння – непрерывное горение

convert - перетворювати – преобразовывать
conversion – перетворення - преобразование

cool (heated gases) - охолоджувати (нагріті гази) – охлаждать (нагретые газы)
deliver - постачати – доставлять

expand - розширювати – расширять

flame tube - жарова труба – жаровая труба

fuel combustion - згорання палива – сгорание топлива

fuel consumption - витрата палива – расход топлива
fuel manifold - 
паливний патрубок – топливный патрубок

fuel nozzle - паливна форсунка –  топливная форсунка 

hole - отвір  – отверстие 

ignite fuel - розпалювати  паливо – воспламенять / зажигать топливо

inner liner/case/casing - внутрішній кожух – внутренний кожух

outer liner / case / casing - зовнішній кожух – внешний кожух

louver -  проріз - прорезь 

outlet – вихідний отвір - выходное отверстие 
primary air – первинне повітря – первичный воздух

secondary air – вторинне повітря – вторичный воздух
pressure – тиск - давление

loss - втрата – потеря 

produce power - виробляти енергію – производить энергию

release heat - виділяти тепло – выделять тепло

spray (fuel) – упорскувати, уприскувати (паливо), розпилювати – впрыскивать (топливо), распылять 

distribution - розподіл – распределение
withstand - витримувати – выдерживать
damage – пошкодження - повреждение
Exercise 8. Read and translate text 4.

Text 4. Combustion chamber
As aircraft engines produce power through combustion of fuel it is very important to provide а satisfactory combustion process. This process takes place in the combustion chamber, which is one of the major components of any gas-turbine engine. The combustion chamber is designed to expand the air passing through the engine by burning fuel in the air stream. Air is delivered from the compressor to the combustor where fuel is sprayed and ignited. Combustion takes place and the heated gases pass out through the turbine. The combustion chamber is spaced around the engine between the compressor and turbine section. 

Gas-turbine combustion chambers most commonly used are of а can type (individual type), annular type and cannular type. Basically, each combustor consists of an outer liner (or case), inner liner, one or more fuel nozzles, fuel manifolds and a flame tube. 

Air flows from the compressor into the combustor between the inner and outer liners, both being provided with holes and louvers for the entry of primary and secondary air. The whole process of combustion takes place inside the inner liner at approximately constant pressure. In the combustor flame tube, only enough primary air is mixed with fuel to provide correct mixture for burning. After burning is completed, the secondary air joins the burning mixture to provide cooling. Fuel nozzles, designed to inject and atomize fuel, are attached to the fuel manifolds. 
Combustion efficiency is of particular importance because of great fuel consumption. A perfect combustion chamber must meet two basic requirements: first, it must provide maximum conversion of fuel chemical energy into heat energy of gas, and, second, this conversion must be accomplished with minimum pressure losses. In addition, the combustion process must proceed evenly and continuously, so that the constant temperature distribution at the combustor outlet may be provided.

The fuel burning process results in the release of heat, that is why the chamber is made of materials that can withstand high temperatures. Approximately one forth of the air entering the combustion chamber is burned with the fuel. The rest1 of the air serves to cool the heated gases to the level, which will not damage the turbine nozzle and blades. Therefore the design of the combustion chamber must be such that adequate fuel combustion is accomplished and proper cooling attained. 

      1 Note: the rest – залишок, решта - остаток, остальное 
Exercise 9. Read and learn the vocabulary.

Steam – пара, випаровування; паровий; випускати пару – пар, испарение; паровой; выделять пар

substance – речовина, субстанція, матерія – вещество, субстанция, материя

fluid – рідина - жидкость

drive shaft – ведучий вал – ведущий вал

impulse turbine – активна турбіна – активная турбина
reaction turbine – реактивна турбина – реактивная турбина 

nozzle shaped vane – лопатка, у формі сопла – лопатка в форме сопла

circumference – окружність, периметр, периферія – окружность, периметр, периферия  

steam turbine – парова турбіна – паровая турбина

series – ряд, серія, комплект, група – ряд, серия, комплект, группа 

vane – лопатка (статора) – лопатка (статора)
stator vane – лопатка статора – лопатка статора

rotating drum – обертовий барабан – вращающийся барабан

thermal power plant – термальна електростанція – тепловая электростанция

nuclear power plant – ядерна електростанція – ядерная электростанция

horse power – кінська сила - лошадиная сила

accessories – допоміжні агрегати, апаратура – вспомагательные агрегати, аппаратура

front casing – лобовий картер – лобовой картер

rear casing – картер задньої опори – картер задней опоры

inner casing – внутрішній кожух – внутренний кожух

seal – ущільнювач, сальник – уплотнение, сальник 

nozzle bucket – соплова лопатка (турбіни)– сопловая лопатка (турбины)
coaxial – коаксіальний – соосный, коаксиальный

corrosion resistant – корозієстійкий – корозиеустойчивый

heat resistant – теплостійкий - теплостойкий

front flange – передній фланець - передний фланец

rear flange – задній фланець – задний фланец

spacer – прокладка, шайба, розпірка, розпірна втулка- прокладка, шайба, распорка, распорная втулка

tie-rod – з’єднувальний елемент – стяжной элемент

secure – кріпити, закріплювати – крепить, закреплять

turbine exhaust case – вихлопний кожух турбіни – выхлопной кожух турбины

welded steel – зварна сталь – сварная сталь

rearward section – задня секція – задняя секция

Exercise 10. Read and translate text 5. 

Text 5. Turbine

Turbine is the machine for extracting energy from air, hot gases, steam, water, and other substances and converting it into useful rotational energy. The working fluid either pushes against a set of blades mounted on the drive shaft (impulse turbines) or turns the shaft by reaction when the fluid is expelled from nozzles (or nozzle-shaped vanes) around its circumference (reaction turbines). Steam turbines  consist of a series of vanes mounted on a rotating drum, with stator vanes redirecting the steam in between the moving ones. They are commonly used as marine engines and in thermal and nuclear power plants. Gas turbines are widely used in airplanes. 

In gas-turbine engines the energy of high-velocity gases leaving the combustion section of the engine is converted into shaft horse power for driving the compressor and accessories. Approximately three-fourths of the energy available from the burning fuel is required for the compressor.

Turbines are of three types: the impulse turbine, the reaction turbine, and a combination of the two called a reaction-impulse turbine. Turbojet engines normally employ the reaction-impulse type.

The difference between an impulse turbine and a reaction turbine is as follows: the pressure and speed of the gases passing through the impulse turbine remain essentially the same, the only change being in the direction of a flow, while the reaction turbine changes the speed and pressure of the gases.

The turbine section includes the turbine front case, the turbine rear case, an inner case and seal, several stages of turbine nozzle vanes, turbine rotors and the coaxial drive shafts. 

The turbine front case is a comparatively short section attached to the rear of the combustion-chamber outer case. The case is constructed of corrosion- and heat-resistant steel. The turbine buckets mounted in the rear of the turbine front case and immediately to the rear of the nozzle vanes constitute the first-stage turbine. It is of decreasing diameter and extends to the second-stage turbine. 

Attached to the rear flange of the turbine front case is the turbine rear case. This section is also constructed of steel and increases in diameter from front to rear in order to accommodate the second, third, and on stage1 turbine buckets.

The front compressor-drive turbine rotor includes the front-compressor-drive turbine shaft, three turbine stages, and the spacers and airseals between the disks. Twelve tie-rods secure the disks and spacers to each other and to the rear flange of the rotor shaft.

The turbine-exhaust case, constructed of welded steel, is the most rearward section of the engine. It is bolted to the rear flange of the turbine case and decreases from front to rear in order to increase the velocity of the exhaust gases.

Note:

1to accommodate the second, third, and on stages turbine buckets – щоб розмістити лопатки другого, третього і подальшого ступеня турбіни – чтобы разместить лопатки второй, третьей и последующих ступеней турбины.

Exercise 11. Speak on:

-  Types of Aircraft Engines.

-  Major Components of the Gas Turbine Engine.

-  Compressor.

-  Combustion Chamber.

-  Turbine.

Unit III. Aircraft Systems 

Exercise 1. Read and learn the vocabulary.

Сontrol panel - пульт керування - пульт управления

instrument – прилад – прибор

light – світловий сигнал; лампочка; світло; легкий – световой сигнал; лампочка; свет; легкий

condition – стан; режим; умова  - состояние; режим; условие
switch - вимикач; перемикач - выключатель; переключатель

fuel – паливо - топливо
fuelling - заправка паливом - заправка топливом

defuelling - злив палива - слив топлива
refuelling - дозаправка паливом  - дозаправка топливом

fuel jettisoning - аварійний злив палива - аварийный слив топлива

transfer - перекачка – перекачка
supply – подача - подача

deliver / supply / feed - подавати, постачати, живити - подавать, снабжать, питать

high-performance  airplane - літак з високими льотно-технічними характеристиками - самолет с высокими летно-техническими характеристиками

low-performance  airplane - літак з низькими льотно-технічними характеристиками - самолет с низкими летно-техническими характеристиками

store – зберігати - хранить

storage – зберігання - хранение
interconnected - взаємопов’язані, з’єднані між собою – взаимосвязанные, соединенные между собой
manoeuvre – маневрувати - маневрировать

ensure / provide / guarantee safe and reliable operation - забезпечувати надійну та безпечну роботу - обеспечивать надежную и безопасную работу

mode – режим - режим

gravity feed system / simple gravity system - система подачі палива самопливом - система подачи топлива самотеком

under the force of gravity - під дією власної сили тяжіння - под действием собственной силы тяжести

pumped fuel / pump-fed system - насосна система подачі палива - насосная система подачи топлива
fuel tank - паливний бак - топливный бак

service tank - витратний бак - расходный бак

pump – насос; нагнітати, подавати насосом – насос; нагнетать, подавать насосом
fuel line - паливопровід, паливна магістраль - топливопровод, топ-ливная магистраль
booster (pump) – бустер; гідропідсилювач – бустер; гидроусилитель

fuel boost(er) pump – підкачувальний паливний насос – подкачивающий топливный насос 
valve – клапан, кран – клапан, кран

check valve - зворотній клапан - обратный клапан

shutoff valve - перекривний (відсічний) клапан; стоп-кран, кран зупинки (двигуна) - перекрывной (отсечный) клапан; стоп-кран, кран остановки (двигателя) 

drain valve - зливний кран, кран для зливу - сливной кран, кран слива

fire shutoff valve - пожежний кран - пожарный кран

fuel flow shutdown - припинення подачі палива - прекращение подачи топлива 

fuel nozzle - паливна форсунка - топливная форсунка

clogging - засмічення, закупорка - засорение, закупорка

fuel control unit (FCU) - командно-паливний агрегат (КПА)- командно-топливный агрегат (КТА)

atomize  - розпилювати - распылять

complex – складний - сложный

vary - змінювати(сь), варіювати - изменять(ся), варьировать
arrangement- розташування; пристосування, пристрій, установка – расположение; приспособление, устройство, установка

mount - монтувати, встановлювати - монтировать, устанавливать

engine driven - з приводом від двигуна, що працює від двигуна - с приводом от двигателя, работающий от двигателя

Exercise 2. Read and translate text 1.

Text 1. Fuel System 

There are different systems on board an aircraft: the fuel system, oil or lubrication system, fire-extinguishing system, engine control system, and cooling system. Each one has its control panel with instruments, switches and lights on it. 
Let’s consider the fuel system first. Any fuel system provides fuelling, defuelling, fuel jettisoning and fuel transfer. The purpose of the fuel system is to deliver an adequate supply of clean fuel to the engines at the proper pressure and temperature under all flight conditions.

Any system must be designed to satisfy particular requirements of an aircraft. It is a relatively simple job to provide low-speed, low-performance airplanes, such as single-engine light planes, with fuel. However, on high-performance jet-powered aircraft carrying some engines the fuel-system design is a major problem. The system is necessarily complex because fuel is stored in some interconnected tanks, severe changes in temperature and pressure occur as the aircraft manoeuvres and many subsystems must be used to ensure safe and reliable operation. Fuel systems for aircraft engines vary widely with the engine type and arrangement on the aircraft.

Depending on the mode of fuel supply to the engine the fuel systems are divided into two types. The gravity-feed system or simple gravity system is employed on light planes. In this system the fuel tank is mounted well above the level of the engine carburetor and the fuel is fed to the engine under the force of gravity.

The second basic type is the pumped fuel system or pump-fed system. It is used on all types of aircraft. This system varies from simple to complex. The airplanes with present-day engines have complex pump-fed type fuel systems including several tanks.

In general, gas turbine engine fuel systems include an airplane or airframe fuel system and an engine fuel system. The airplane fuel system consists of fuel tanks with fuel lines, boost pumps, check valves, shutoff valves. Fuel tanks are used for fuel storage. The lines serve for fuel supply from the tanks to the engines. Boost pumps maintain an adequate pressure in the system. The function of the check valves is to allow fuel to flow in only one direction. The shutoff valves are used to stop the fuel flow. The fire shutoff valve serves for fuel flow shutdown in case of fire in the engine.

Basically the engine fuel system includes the main fuel pump, drain valves, fuel nozzles, the fuel control unit, and filters to protect the engine driven fuel pumps and to prevent fuel nozzles clogging.

The function of the main fuel pump is to provide continuous fuel flow to the engine.

Drain valves serve for defuelling. The function of the fuel nozzles is to inject and atomize fuel. The fuel control unit (FCU)controls the whole fuel system operation.

Exercise 3. Read and learn the vocabulary.

Oil / lubrication system – система змащення, маслосистема - система смазки, маслосистема

friction – тертя – трение

loss – втрата - потеря

wear – знос - износ

lubricant - мастильний матеріал, мастило - смазочный материал, смазка
sump – відстійник - отстойник

dry sump oil system - система змащення з сухим відстійником (картером) - система смазки с сухим отстойником (картером)
wet sump oil system - система змащення з масляним відстійником (картером) - система смазки с масляным отстойником (картером)

pressure system – система подачі мастила під тиском – система подачи масла под давлением

scavenge system – система відкачки масла – система откачки масла

wet sump engine  - двигун з масляним відстійником (картером) – двигатель с масляным отстойником (картером)

dry sump engine - двигун з сухим відстійником (картером) - двигатель с сухим отстойником (картером)

scavenge pump - відкачуючий насос, насос відкачки - откачивающий насос, насос откачки

oil cooler – маслорадіатор - маслорадиатор

centrifuge – центрифуга - центрифуга

air bubble - повітряна бульбашка - воздушный пузырек

drain cock - зливний кран - сливной кран

ram-air cooling - охолодження швидкісним напором повітря -  охлаждение скоростным напором воздуха
cooling medium – хладагент, охолоджувальна речовина - хладагент, охлаждающее вещество

Exercise 4. Read and translate text 2.

Text 2. Lubrication System

The lubrication system of modern airplanes is on the whole independent and mounted entirely іn the engine.

The lubrication system is relatively simple in design and operation but its function is of vital importance. The principal purposes of the lubrication system are:

1) to supply oil to various points in the engine;

2) to reduce friction between moving parts;

3) to cool the areas with which the lubricant comes in contact. 

The friction resulting from such metal-to-metal contact would cause a loss of power, rapid wear of surfaces and a temperature rise. 
There are two basic types of lubrication systems: the dry sump and wet sump types. Some engines utilize a combination of the dry and wet sump types, while others are lubricated entirely with a dry sump type. Wet sump engines store lubricating oil in the engine proper, while dry sump engines use an internal tank mounted in the aircraft structure for oil storage purposes. The lubrication system comprises two subsystems: the pressure system, which supplies oil to the engine, and the scavenge system which returns the used oil to the tank.

The main units of a typical lubrication system are: 

1) reservoir or tank for oil storage;

2) oil coolers;

3) pressure and scavenge pumps;

4) centrifuges for removing air bubbles from oil;

5) one or more oil filters;

6) flow dividers;

7) different valves, drain cocks, manometers, thermometers and pipelines.

Different types of oil coolers are used. They may be either simple oil radiators with ram-air cooling or be of the type which utilizes fuel as the cooling medium.

An oil pump incorporates two main elements: a pressure pump and a scavenge pump. The pressure pump delivers oil to various points in the engine where lubrication is necessary. Scavenge pumps are similar to pressure pumps in design. They are used to drain oil from  sumps and other drainage points and for returning the oil though the oil cooler to the tank. Oil filters or strainers are constructed in many designs. The main purpose of a filter is to remove all foreign particles from the lubricant. 

Oil from the aircraft tank is delivered to the inlet of the pressure pump. Then it is pumped through a filter to the moving parts of  the engine which need lubrication (compressor and turbine bearings, etc.). Oil from various bearings drains into a sump, from which it is picked up by scavenge elements and returns back to the tank. The pump system is provided with a pressure regulator which prevents supply of excess pressure to the inlet of the pump. A check valve in the line leading to the engine prevents the oil tank from forcing oil into the engine when it is shut down. Oil systems for present turbojet engines incorporate one main pressure pump and some, six, as a rule, scavenge pumps. 

Exercise 5. Read and learn the vocabulary.

Emergency - aварійна ситуація - аварийная ситуация

detect fire  - виявляти пожежу - обнаруживать пожар

airborne  - бортовий - бортовой

suppress / extinguish fire - гасити пожежу - тушить пожар

fire fighting equiрment - протипожежне обладнання - противопожарное оборудование
fire-extinguishing system - система пожежогасіння - система пожаротушения

fire extinguisher – вогнегасник – огнетушитель
extinguishant / fire extinguishing agent - вогнегасна речовина - огнегасящее вещество

warn fire - сигналізувати про пожежу - сигнализировать о пожаре

fire warning system - система пожежної сигналізації - система пожарной сигнализации
distribution valve - розподілюючий клапан - распределительный клапан

sprayer manifold - розпилювальний  колектор - распылительный коллектор

pressurized – герметичний, герметизований – герметический, герметизированный

charge at pressure  - заряджати під тиском - заряжать под давлением
hazard zone - небезпечна зона - опасная зона

discharge – розряджaти – разряжать

actuate –  приводити в дію;  спрацьовувати - приводить в действие; срабатывать

cartridge / squib  - піропатрон - пиропатрон

two-discharge / ”two shot” / two fire agent discharge fire extinguishing system - система пожежогасіння з двома чергами спрацювання - система пожаротушения с двумя очередями срабатывания
single discharge / “one shot” fire extinguishing system - система пожежогасіння з однією чергою спрацювання - система пожаротушения с одной очередью срабатывания

fire detector - сигналізатор пожежі - сигнализатор пожара

actuating unit - виконуючий блок - исполнительный блок

fire warning bell – звукова пожежна сигналізація – звуковая пожарная сигнализация

amplify signal - підсилювати сигнал - усиливать сигнал

process signal - обробляти сигнал - обрабатывать сигнал

Exercise 6. Read and translate text 3.

Text 3. Fire Protection System

A fire aboard an airplane is an emergency and the sooner a fire is detected, the better1. The present-day advanced technologies help fight a fire risk rapidly and reliably. So there must be special airborne equipment and means to detect, warn and prevent or suppress fire.

The aircraft fire-fighting equipment consists of a stationary fire-extinguishing system and portable fire extinguishers. The fire-extinguishing system serves for detection of fire, fire warning and fire suppression.

The stationary fire-extinguishing system includes a fire warning system, fire-extinguishers, pipelines, distribution valves, sprayer manifolds, indicators and controls.

Fire extinguishers are used to store fire extinguishing agent in pressurized containers (bottles) on board an airplane. Fire extinguishers are charged at pressure by an extinguishant. The Halon 1301 gas is the most popular extinguishing agent in use today because of its high fire fighting efficiency and relatively non-toxic nature. The function of the pipelines is to supply the extinguishant to the danger points that require protection. Distribution valves serve for distributing the fire extinguishing agent. Sprayer manifolds are used to spray the extinguishant at pressure into hazard zones. The fire-extinguisher discharge controls serve to control response of fire-extinguisher cartridges. There are two types of fire-extinguishing systems: two-discharge (“two-shot” or two fire agent discharge) fire extinguishing system and single discharge (“one shot”) fire extinguishing system.

  The fire extinguisher discharge indicators illuminate when the extinguishing agent has been discharged. The fire warning system contains fire detectors, installed in the compartments, actuating units, the fire control panel and the fire warning bell. The function of fire detectors is to detect fire or overheat. Some of them detect high temperatures and some detect smoke. Extinguishing takes place automatically when fire is detected. Actuating units are used to amplify and process signals. The main purpose of the fire control panel is to warn the place of fire or overheat. The fire warning bell is used to attract crew’s attention. 

Note: 1The sooner … the better - чим раніше …, тим краще – чем скорее …, тем лучше. 
Exercise 7. Read and learn the vocabulary.

Power lever - важіль керування потужністю (двигуна) - рычаг управления мощностью (двигателя)

condition lever - важіль перемикання режимів роботи двигуна - рычаг переключения режимов работы двигателя

effect - здійснювати, виконувати - осуществлять,  выполнять

throttle lever - важіль сектора газу, важіль керування двигуном - рычаг сектора газа, рычаг управления двигателем (РУД)

couple - з’єднувати - соединять

linkage - проводка; з‘єднання - проводка; соединение

fuel flow control unit (FCU) - команднопаливний агрегат - командно-топливный агрегат (КТА)

set (set, set) – встановлювати – устанавливать

altitude – висота (польоту) – высота (полета)

governor – регулятор - регулятор

reverser - механізм реверсу, реверс - механизм реверса, реверс

engage – вмикати - включать

disengage – вимикати - отключать

shutdown - зупинка (двигуна) - останов (двигателя)

operational flight conditions - експлуатаційні умови польоту - эксплуатационные условия полета

autothrottle - автомат тяги - автомат тяги

direct current (DC) - постійний струм - постоянный ток

power supply source - джерело живлення - источник питания

duplicate – дублювати - дублировать

standby channel - резервний канал - резервный канал

engine-mounted - встановлений на двигуні - установленный на двигателе

Exercise 8. Read and translate text 4.

Text 4. Engine Control System

Any engine control system is designed as a two lever system. The power lever and condition lever serve to control engine power.  The engine power control is effected by the use of throttle control levers located on the pilot’s control panel and coupled through a linkage to the fuel flow control units of the engines.

In modern aircraft the required engine power on the ground and in flight is set by placing the throttle control lever to an appropriate position, and is maintained automatically at all flight altitudes and speeds by an electronic engine governor.

Engine thrust reversers are engaged and disengaged by reverser levers. Engine shutdown is electrically controlled.

An engine-mounted electronic / hydraulic system of automatic control ensures optimum control of major engine parameters at all  operational flight conditions, including the autothrottle operation.

The engine automatic control system provides information for engine parameters indicating and recording facilities.

The electronic part of the system is supplied from an independent generator mounted on each engine and from the airborne DC power supply source. The engine control system is duplicated. In case the main electronic control channel fails, a standby channel is automatically engaged.

Exercise 9. Read and translate text 5.

Text 5. Cooling system

Any engine is a heat machine that converts chemical energy of the fuel into mechanical energy. The intensive heat is generated when fuel and air are burned. The engine is warmed up before take off and is kept hot during flight. Excessive heat is always undesirable in aircraft engines as it weakens and shortens the life1 of engine parts. It is necessary to cool the engine assembly and different systems. Cooling is transferring the excess heat from the hot engine casing to the air. So the heat is absorbed, carried away and exhausted. The engine cooling system is used to cool hot sections of the engine: the compressor, the combustion chamber, the turbine section and the tailpipe. Turboprop engines are cooled by outside air passing through air intakes or special passages to engine nacelles. Turbofan engines are cooled by ram air passing from the outer contour of the fan to the engine cowling area. 

There are two kinds of cooling systems: the air cooling system and the liquid cooling system. The purpose of the air cooling system is to protect compressors, generators, combustion chambers, and the turbine section against overheating. Cooling air inlets are provided around the exterior of the engine to permit the entrance of air to cool the turbine case, bearings, and the turbine nozzle.

The liquid cooling system is used in liquid-propellant rocket engines to reduce the temperature of combustion chamber walls in turbojet engines and to cool oil in radiators. Oil is widely used for cooling.

Note:  1 (service) life– ресурс – ресурс, срок службы
Exercise 10. Read and learn the vocabulary.

Аirfoil - аеродинамічна поверхня, профіль – аэродинамическая поверхность, профиль
attitude – положення в повітрі (відносно трьох осей) – положение в 
воздухе (относительно трех осей)
primary control surfaces - основні площини керування – основные плоскости управления

secondary control surfaces - допоміжні площини керування –  вспомогательные плоскости управления
control – керувати; керування; орган керування – управлять; 

    управление; орган управления

control column (stick) -  штурвальна колонка, ручка керування – штурвальная колонка, ручка управления

control wheel - штурвал, штурвальне колесо – штурвал, 

   штурвальное колесо

climb - підніматися, набирати висоту; набір висоти – подниматься, набирать висоту; набор высоты

longitudinal axis - повздовжня вісь – продольная ось

vertical axis - вертикальна вісь – вертикальная ось

lateral axis – поперечна вісь – поперечная ось

descend - спускатися, втрачати висоту – спускаться, терять высоту 

descent  - зниження - снижение

lower - знижувати(ся) – снижать(ся)

pull – тягнути - тянуть
push –  штовхати – толкать

port –  лівий борт (повітряного судна) - левый борт (воздушного судна)

starboard – правий борт (повітряного судна) - правый борт (воздушного судна)

aileron – елерон - элерон
elevator - руль висоти – руль высоты

rudder - руль напряму – руль направления

rudder pedal - педаль руля напряму – педаль руля направления

bank - віраж, розворот; виконувати віраж – вираж, разворот; выполнять вираж

roll – крен, обертання навколо продольної осі – крен, вращение вокруг продольной оси

pitch – тангаж, обертання навколо поперечної осі – тангаж, вращение вокруг поперечной оси

yaw -  рискати, відхилятися від курсу; рискання, обертання навколо 
   вертикальної осі - рыскать, отклоняться от курса; рыскание,      вращение воркуг вертикальной оси

fin – кіль - киль

linkage - проводка управління – проводка управления 

stabilizer – стабілізатор - стабилизатор

tail unit (tail assembly, empennage) - хвостова частина, хвостове оперення – хвостовая часть, хвостовое оперение

deflect – відхиляти(ся) – отклонять(ся)
Exercise 11. Read and translate text 6.

Text 6. Flight Control System

In order to1 control the airplane while in flight, it is necessary to equip it with movable control surfaces or airfoils. The airfoils designed to be moved by the pilot in order to change the attitude of the airplane during flight are known as primary and secondary control surfaces. By “attitude” is meant an angular position of the airplane in relation to the horizontal and vertical planes. 

The group of primary control surfaces includes ailerons, elevators and a rudder. They serve to change the attitude of the aircraft about three main axes: longitudinal, vertical and lateral.
The axis that runs from the nose to the tail of an airplane is the longitudinal axis, and the rotation about this axis is called “roll”. The axis running from one wing tip to the other is the lateral axis; and the rotation about this axis is called “pitch”. The axis, which runs vertically about the aircraft, is called the vertical axis, the rotation about it being called “yaw”.

Ailerons are movable surfaces attached to the trailing edge of the wing near the wing tips. Ailerons help to bank the aeroplane; they control roll, that is, the movement around the longitudinal axis. Ailerons are so connected that when the aileron on one side is turned up, the aileron on the other side automatically goes down. If the pilot wants to roll to the right, he moves the control stick or the control wheel to the right. Then the starboard aileron goes up while the portside aileron simultaneously goes down increasing lift on the left side, thereby assisting in the roll action to the right.

Elevators are movable airfoils. They are attached to the trailing edge of the tail’s horizontal stabilizer. Elevators control pitch, that is, the rotation about the lateral axis. They can deflect downwards and upwards. To cause the airplane to climb it is necessary to pull the control stick backward, which will deflect elevators upwards. When the elevators are lowered by pushing the control stick forward the airplane begins to descend. 

The rudder is a movable airfoil attached to the trailing edge of the fin. It is designed to control the aircraft yawing action around the vertical axis. The rudder can be deflected to the right or to the left or lie in line with the fin. If it is necessary to turn the airplane to the left, the rudder is pushed to the left and vice versa.

Note: 1 in order to – для того, щоб -  для того, чтобы

Exercise 12. Read and learn the vocabulary.

Abnormal attitude – відхилення від нормального положення (літака в повітрі) – отклонение от нормального положения (самолета в воздухе)

actuate - приводити в дію – приводить в действие

apply pressure – прикладати зусилля – прилагать усилие
bend - згинати, вигинати – сгибать, изгибать 

correct – виправляти – исправлять 

crank -  кривошип, коліно – кривошип, колено

deflect - відхиляти(ся) – отклонять(ся)                                            

secondary control surfaces - допоміжні площини керування – вспомогательные плоскости управления
trim - врівноважувати, регулювати, балансувати – уравновешивать, регулировать, балансировать
tab -  тример, щиток  - триммер, щиток

trimmer / trim tab – тример - триммер

balance tab – компенсатор - компенсатор

servo-tab - сервотример, сервокомпенсатор – сервотриммер, сервокомпенсатор           

Exercise 13. Read and translate text 7.

Text 7. Secondary Control Surfaces

Primary control surfaces are used to direct an airplane around three main axes. The function of the secondary control surfaces is to help pilots move the primary control surfaces and hold them in the desired position. Secondary control surfaces are relatively small airfoils attached to the trailing edges of primary control surfaces. They are used to trim, adjust or balance an airplane and provide stabili​ty in flight. Secondary control surfaces include trim tabs, servo-tabs, and balance tabs.

Balance tabs decrease the force which must be exerted by the pilot to deflect primary control surfaces. The balance tab is so connected that when a prima​ry control surface is moved in any direction the tab rotates in the opposite direction.

Servo-tabs are used to assist in moving large primary airfoils and holding then in the desired position with the help of special servo-mechanisms. 

Secondary control surfaces are actuated by levers, wheels or cranks or by connection with controls of primary sur​faces.

Elevator trim tabs are usually adjustable from inside the cabin in flight by turning a trim wheel or crank.

The rudder trim tab may be either adjustable from inside the plane or it may be a small section adjusted on the ground by bending in the proper direction. 

Trim tabs are used to correct any tendency of an aeroplane to abnormal attitude of flight without application of pressure to the control stick, wheel or rudder pedals. The rudder trim tab permits an aircraft to fly straight ahead without efforts on the part of the crew.

Exercise 14. Read and learn the vocabulary.

Avionics – авіоніка (електронне обладнання на борту літака) - авионика (электронное оборудование на борту самолета)  

intercommunication data system – система обміну даними, переговорний пристрій літака (ППЛ) – система обмена даннями, самолетное переговорное устройство (СПУ)
communication system – система зв’язку – система связи

control surface deflection – відхилення площини керування - отклонение плоскости управления

determinе attitude – визначати положення літака у повітрі - определять положение самолета в воздухе

electronic instrument system – система електронних приладів - система электронных приборов

excessive load factor – коефіцієнт надмірного перевантаження - коэффициент чрезмерной перегрузки

exit from the flight envelope – вихід із діапазону режимів польоту – выход из диапазона режимов полета 

flight warning system –  система сигналізації в польоті - система сигнализации в полете

failure warning indicators – аварійні сигналізатори поломки / несправності / відмови – аварийные сигнализаторы поломки / неисправности / отказа

guidance system – система наведення – система наведения

inertial reference system – інерціальна система координат - инерциальная система координат

management – керування - управление

normal control law – нормальний / основний закон регулювання – нормальный /основной закон регулирования 

alternative control law – альтернативний закон регулювання -альтернативный закон регулирования

direct control law – прямий закон (регулювання)– прямой закон (регулирования)

load-factor protection – захист від перевантаження – защита от перегрузки

overheat – перегрів; перегрівати – перегрев; перегревать

prevent failures – запобігати поломок / несправностей / відмов - предотвращать  поломки / неисправности / отказы

primary computer – основний комп’ютер – основной компьютер

secondary computer - допоміжний комп’ютер – вспомогательный компьютер

provide flight control – забезпечувати керування польотом - обеспечить управление полетом

replicated error – повторна помилка, похибка - повторная ошибка, погрешность

revert – повертати (у попереднє положення) – возвращать (в прежнее положение)

stall – зрив потоку – срыв потока

Exercise 15. Read and translate text 8.

Text 8. Avionics

Avionics is a complex of systems providing flight control, flight warning, inertial reference, communication, radio and audio management. It includes primary and secondary computers, electronic instrument systems.

Primary flight control computers provide both normal and alternative control laws, protect against excessive load factors and significant exits from the flight envelope. Primary computers are two control units aimed at reducing the probability of a replicated software and hardware, logic or design error. Primary computers protect flight management, guidance and envelope systems against errors and failures providing connection between pilot’s sidestick movement and control surface deflection in normal and direct laws. If the control system reverts to alternative law, as a result of failures, the flight-envelope protection is reduced to load-factor protection.

The flight warning system gives all necessary information to the crew in flight. The crew take measures required to prevent any failure using electronic instrument system in the cockpit, which includes failure warning indicators (fire warning, engine overheat warning, oil overheat warning, vibration limit warning, stall warning and others) and navigation instruments (compass, sextant).

Aircraft navigation system serves for determining attitude at any time of its flight. The communication system is also used for this purpose. It includes cabin intercommunication data system which records cabin talks and produces a cassette carrying all recorded parameters, radio management panel and audio management unit.

Secondary flight control computers operate the direct control law, which provides a direct relationship between the sidestick movement and the control-surface deflection about all axes. The flap and slat control computer drives slats and flaps on each wing.

The air data inertial reference system provides static stability and short-term attitude stability in trimming and turn coordination. 

The avionics ventilation computer provides regulation of pressure and air temperature from the aircraft air system in avionics compartments.

Exercise 16. Speak on 

- Aircraft Systems

- Lubrication System

- Fire Protection System

- Engine Control System

- Cooling System

- Flight Control System

- Primary Control Surfaces

- Secondary Control Surfaces

- Avionics

Unit IV. Aircraft and Engine Maintenance

Exercise 1. Read and learn the vocabulary.

Airworthy – придатний до польоту або експлуатації – годный к полету или эксплуатации

airworthiness - придатність літака до польоту чи експлуатації в повітрі - годность самолета к полету или эксплуатации в воздухе

manufacturer – виробник - производитель

maintenance practice – встановлений порядок технічного обслуговування – установленный порядок технического обслуживания

ground personnel – наземний (обслуговуючий) персонал – наземный (обслуживающий) персонал

operational maintenance – оперативне / поточне технічне обслуговування – оперативное / текущее техническое обслуживание

“on-condition” maintenance – технічне обслуговування “за станом” – техническое обслуживание “по состоянию”
maintenance at short-time parking – технічне обслуговування при короткостроковій стоянці - техническое обслуживание при кратковременной стоянке

maintenance check / inspection – експлуатаційна перевірка / огляд - эксплуатационная проверка / осмотр

maintenance manual – посібник з технічного обслуговування та ремонту – руководство по техническому обслуживанию и ремонту

maintenance of aircraft in storage – технічне обслуговування літака при зберіганні - техническое обслуживание самолета при хранении

repair   - ремонт – ремонт

major repair / overhaul – капітальний ремонт  - капитальный ремонт
fitting the aircraft for departure - підготовка літака до вильоту – подготовка самолета к вылету
serviceable - придатний до експлуатації - годный к эксплуатации

serviceability – експлуатаційна придатність – эксплуатационная пригодность
Federal Aviation Regulations (FARs) – федеральні авіаційні правила - федеральные авиационные правила

Exercise 2. Read and translate text 1. 

Text 1. Aircraft Maintenance

Airplanes are designed and built to provide many years of service. For an airplane to remain airworthy and safe to operate, it should be operated in accordance with the recommendations of the manufacturer and cared for with sound inspection and maintenance practices. Airplanes are prepared for flight by ground personnel. They are maintenance engineers, technicians, mechanics and other aviation specialists. 

Aircraft maintenance includes operational maintenance which is called “trip check”, periodic maintenance called  “service check” as well as maintenance of aircraft in storage, seasonal maintenance and special maintenance. 

Operational maintenance consists of aircraft visual inspection, fitting the aircraft for departure and maintenance at short-time parking.

Visual inspection of aircraft is performed just prior to every aircraft take-off and after every landing with the view of checking separate units to determine their readiness for flight, inspecting the fuselage, tail unit and wing skin, landing gear, its locks, doors and door locks, engine nacelles, pipelines in the nacelles for condition.

Fitting the aircraft for departure includes checking separate units for condition and serviceability, the quantity of fuel, oil, hydraulic fluid and water, testing operation of systems, control surfaces, electrical, radio and special equipment.

Maintenance operations at short-time parking are performed to prepare an aircraft for further flight. In this case, it is necessary to refuel the aircraft, inspect engine intakes, exhaust pipes, fuselage skin, doors, hatches, landing and navigation lights; to clean passenger cabins and baggage compartments.

During periodic maintenance, that is “Check A”, “Check B”, “Check C”, “Check D”, mechanics inspect thoroughly pipelines of  fuel, oil and hydraulic systems, attachment fittings of the engine and fire-extinguishing equipment; check operation of pumps; clean filters. It is also necessary to check if there is any condensate and drain it.

During maintenance of aircraft in storage, mechanics should examine all systems and units for condition and serviceability; clean the skin; drain fuel and water; check the fuel system for leakage; inspect control cables for wear, corrosion and broken wires.

Seasonal maintenance involves operations on aircraft to adjust them to seasonal changes. 

Special maintenance is performed following any accidents.  

The Federal Aviation Regulations (FARs) require inspection of all civil aircraft at specific intervals.

Some aircraft must be inspected each 100 hours of time in service, while others only once every 12 calendar months.

The annual and 100-h inspections are designed to determine the condition of an aircraft and the maintenance procedure required to return the aircraft to an acceptable condition of airworthiness.

The “on-condition” maintenance concept being a common practice now is based essentially on recording all main engine parameters such as pressure ratio, exhaust gas temperature, turbine operation, fuel flow, vibration during each flight which is handed over, on the aircraft’s return to its home airport, to maintenance personnel.

Exercise 3. Read and learn the vocabulary.

Endanger – загрожувати - угрожать

troubleshooting – виявлення та усунення несправностей – выявление и устранение неисправностей 

overhaul – капремонт; повне перебирання (двигуна) – капремонт; полная переборка (двигателя)

airworthy – придатний до польоту або експлуатації – пригодный к полету или эксплуатации

preventive – профілактичний - профилактический

scheduled maintenance – планове (регламентне) технічне обслуго-вування – плановое (регламентное) техническое обслуживание

inspection – огляд – осмотр
recurring – періодичний, той, що повторюється – периодический, повторяющийся
cowl – капот - капот

maintenance manual – посібник з технічного обслуговування та ремонту – руководство по техническому обслуживанию и ремонту

cranking – прокрутка (двигуна) – прокрутка (двигателя)
engine depreservation – розконсервація двигуна – расконсервация двигателя

false start – помилковий запуск – ложный запуск

engine run-up – випробування двигуна – опробование двигателя

fuel metering – замір витрати палива – замер расхода топлива

engine surge – помпаж двигуна – помпаж двигателя

Exercise 4. Read and translate text 2.  

Text 2. Engine Maintenance
Engines are intended for continuous reliable service. Particularly during take-off and landing, they must deliver full performance. If they are fully functional, safety will not be endangered.

In order to keep a power plant in working condition, it is necessary to inspect it at regular intervals. To provide efficient operation of a gas-turbine engine, operators should be familiar with engine design, inspection, troubleshooting, maintenance and overhaul procedures. 
Maintenance covers both the work that is required to maintain an engine and its systems in airworthy condition while it is installed in an aircraft and the work that is required to return an engine to the airworthy condition once1 it has been removed from an aircraft. 

So there exist two major methods of engine maintenance: preventive or scheduled and corrective or unscheduled maintenance. Scheduled maintenance attempts to prevent failures during operation by using preventive measures. Scheduled maintenance includes periodic and recurring inspections that must be made in accordance with the engine section of the aircraft maintenance schedule.

These checks range from inspections which do not entail opening of cowls to more elaborate checks within specified time limits, usually calculated in aircraft flying hours or cycles. A flight cycle is normally defined as one takeoff and landing.

Unscheduled maintenance covers work necessitated by occurrences that are not normally related to time limits – e.g., bird ingestion, a strike by lightning, or heavy landing.      

It is essential that all inspection and maintenance practices should be done in accordance with the manufacturer’s and operator’s maintenance manuals and guides. 

The engine maintenance manual presents engine maintenance technology which consists of:

A. Maintenance.

B. Removal and Installation.

C. Test.

D. Inspection and Check.

E. Cleaning and Painting.

F. Routine Repair.

A. Engine maintenance procedures illustrated in charts, as a rule, include manual cranking of the fan rotor, low pressure rotor and the pressure rotor, air discharge from the engine fuel system.

B. Еngine removal and installation technology involves engine unpackaging, external and internal depreservation of the engine.

C. During engine operation, the following engine tests are usually performed: the false start, cold cranking, engine run-up, fuel metering. 

D. Engine inspection and checks are performed after a heavy landing or severe turbulence, engine surge, collision with birds. 

The inspection of the compressor and turbine nozzle blades, flame tube, turbine nozzle diaphragm and fan turbine is carried out by means of optical instruments. It is very important to determine the damage level of compressor rotor blades. 

E. Cleaning and painting follow removing corrosion.

F. The routine repair involves change of units, assemblies, sensors, pipelines.

Note: 1once it has been removed from an aircraft - у випадку, якщо двигун було знято з літака – в случае, если двигатель был снят с самолета  

Exercise 5. Read and learn the vocabulary.

Flight safety – безпека польоту –  безопасность полета

reliability – надійність - надежность

centralized maintenance – централізована система технічного обслуговування – централизованная система технического обслуживания

eliminate – усувати - устранять

breakdown – пошкодження; поломка – повреждение; поломка 

fuel consumption – витрата палива – расход топлива  

“on-condition” maintenance – технічне обслуговування “за станом” – техническое обслуживание “по состоянию”
on-board computer – бортовий комп’ютер – бортовой компьютер

process – обробляти (дані) – обрабатывать (данные)
record – записувати на плівку, реєструвати – записывать на пленку, регистрировать

hand over – передавати – передавать

respond to – реагувати, відповідати – реагировать, отвечать 

“intervention strategy” – “стратегія втручання” – “стратегия вмешательства”

occur – виникати, з’являтися – возникать, появляться, иметь место
virtually –фактично, дійсно – фактически, в действительности

Exercise 6. Read and translate text 3. 

Text 3. Flight Safety
One of the requirements for any flight is flight safety. The efforts of aircraft designers, engineers, aviation experts and the personnel of all facilities at the airport are aimed at meeting demands of flight safety. It also depends on reliability of aircraft systems, ground and air navigation aids, pilots’ and flight engineers’ skill, efficiency of radio telephony communication and so on. Nowadays the motto is safety, increased reliability, reduced maintenance and operational cost - effectiveness, that is a great improvement in systems’ reliability and а centralized maintenance system that should considerably reduce a number of unnecessary component changes. 

Accidents rarely result from a single failure or action, for example, an error in maintenance that causes failure in flight in which member of the flight crew responds incorrectly. In other words, accidents result from a chain of events that make them difficult to analyze but also provide multiple opportunities to prevent them. Remove any link in the chain and the accident is avoided. Safety experts study accidents to identify these chains of events as well as “intervention strategies” for preventing the same kinds of accidents in the future. The strategies include new training ideas for flight crews and mechanics, new operation procedures, infrastructure improvements, aircraft design modifications, and incorporation of new technologies into the aviation system.  

As far as engines are concerned1, this means elimination of breakdowns in flight, avoiding excessive fuel consumption due to improper operation and as low maintenance costs as possible. 

Working together, industry and government safety officials  have been able to virtually eliminate some of the most common accident causes of the past and are confident they will be able to do the same with the most common accidents still occurring.

Note: 1As far as … are concerned  –  щодо ...,  -   что касается ..., 
Exercise 7. Read and learn the vocabulary.
Engine flaws and defects – пошкодження та недоліки в роботі двигуна - повреждения и недостатки в работе двигателя

warning device – аварійний прилад - аварийный прибор
adverse – несприятливий - неблагоприятный

сause – причина; спричиняти, бути причиною – причина; причинять, быть причиной

chips-in-oil warning indicator – аварійний сигналізатор наявності металевих фрагментів в мастилі - аварийный сигнализатор присутствия металлических фрагментов в масле

consumption – витрата, споживання - расход, потребление

crash – катастрофа, аварія; розбитись, зазнати аварії – катастрофа, авария; разбиться, потерпеть аварию

detect – виявляти - обнаруживать

elimination – усування - устранение

emergency – аварійна обстановка – аварийная обстановка

emergency gas temperature warning indicator - аварійний сигналізатор небезпечної температури газу - аварийный сигнализатор опасной температуры газа

emergency oil remaining warning indicator - аварійний сигналізатор залишку мастила - аварийный сигнализатор остатка масла

engine duct - тракт двигуна - тракт двигателя

engine overheat warning indicator - аварійний сигналізатор перегріву двигуна - аварийный сигнализатор перегрева двигателя

engine surge – помпаж двигуна – помпаж двигателя

failure – відмова, вихід з ладу – отказ, выход из строя

fire warning indicator - аварійний сигналізатор пожежі - аварийный сигнализатор пожара 

flight safety – безпека польоту - безопасность полета

fuel exhaustion – повна витрата палива – полный расход топлива

hand over – передавати - передавать

heavy statics – значні атмосферні перешкоди – сильные атмосферные помехи

improper operation – неналежна/неправильна експлуатація - неправильная эксплуатация

low fuel pressure warning indicator - аварійний сигналізатор мінімального тиску пального, палива - аварийный сигнализатор минимального давления топлива

low oil level warning indicator - аварійний сигналізатор мінімального рівня масла - аварийный сигнализатор минимального уровня масла

low oil pressure warning indicator - аварійний сигналізатор мінімального тиску масла - аварийный сигнализатор минимального давления масла

maximum vibration limit warning indicator - аварійний сигналізатор максимально допустимого рівня вібрації - аварийный сигнализатор предельно допустимого уровня вибрации

meet the demands – відповідати вимогам - отвечать требованиям

midair collision – зіткнення (ЛА) в повітрі – столкновение (ЛА) в воздухе 

navigation aids – навігаційні засоби - навигационные средства

oil overheating warning indicator - аварійний сигналізатор перегріву масла - аварийный сигнализатор перегрева  масла
on-condition maintenance – технічне обслуговування за станом - ТО по состоянию

overload – перевантаження - перегрузка

pilots’ skill – кваліфікація пілотів - квалификация пилотов 

precipitation statics – атмосферні перешкоди, викликані опадами – атмосферные помехи, вызванные осадками

prevent destruction – запобігати руйнуванню - предотвращать разрушение

process – процес; обробляти (дані) - процесс; обрабатывать (данные)

record – запис; записувати, реєструвати - запись; записывать, регистрировать

reliability – надійність - надежность

seizure – заклинювання - заклинивание

shutdown – зупинка (двигуна), вимкнення – остановка (двигателя), выключение

thrust reversal – реверс тяги – реверс тяги

Exercise 8. Read and translate text 4.

Text 4. Engine Failures 
Engine flaws and defects are detected  with the aid of warning devices installed on board an aircraft. Warning devices give all necessary information to the crew in flight. The crew takes measures required to prevent destruction of the engine. There are the following engine failure warning indicators:

· Maximum vibration limit warning indicator,

· Low oil pressure warning indicator,

· Low oil level warning indicator,

· Emergency oil remaining warning indicator,

· Chips-in-oil warning indicator,

· Oil overheating warning indicator,

· Emergency gas temperature warning indicator,

· Low fuel pressure warning indicator,

· Engine overheat warning indicator,

· Fire warning indicator.

Engine failures may be caused by design and manufacture errors, improper engine operation, errors made by the crew or ground personnel. Human errors in the cockpit and inadequate actions of the crew and ground personnel (the so called human factor) are the main causes of engine failures.

Turbulence in clouds causes vibration and unstable engine operation, i.e. engine surge. Heavy precipitation statics lead to failure of electronic equipment. Overloading results in partial engine thrust. The asymmetrical and incomplete thrust reversal is the reason of engine failures. Fuel and oil leakage may cause minor engine failure. Fuel exhaustion leads to engine shutdown. Oil exhaustion is the reason of engine seizure and overheating. Engine failures complicate flight conditions and may lead to an emergency or crash.

Foreign objects in engine ducts or mid-air collision (aircraft-to-aircraft collision, collision with birds, aircraft-mountain collision, ground collision) and adverse weather conditions (stormy weather, gusty crosswinds, severe icing on the aircraft skin) also result in air accidents and crashes.

Exercise 9. Speak on
- Aircraft Maintenance.

- Engine Maintenance.

- Flight Safety.

- Engine Failures.

Unit V. Airport Design

Exercise 1. Read and learn the vocabulary.
Landing area – льотовище – летное поле 
terminal area – службово-технічна територія (СТТ) – служебно-техническая территория (СТТ)
аir traffic control (ATC) – управління повітряним рухом (УПР) – управление воздушным движением (УВД)
staggered – зміщений – смещенный
runway –  злітно-посадкова смуга (ЗПС) – взлетно-посадочная полоса (ВПП)

divergent runways – зльотно-посадковi смуги, що розходяться – расходящиеся взлетно-посадочные полосы

non-intersecting runways – зльотно-посадкові смуги, що не пересікаються  –  непересекающиеся взлетно-посадочные полосы

intersecting – ті, що пересікаються – пересекающиеся

taxiway / taxi strip / taxi lіne – рульова  доріжка – рулежная дорожка 

main taxiway – магістральна рульова доріжка – магистральная рулежная дорожка

connecting taxiway - з’єднувальна рульова доріжка - соединительная рулежная дорожка 
exit taxiway - вивідна рульова смуга сходу з ЗПП – рулевая дорожка схода с ВВП

high-speed exit taxiway – рульова доріжка швидкісного сходу з ЗПП – рулежная дорожка скоростного схода с ВПП

safety area – зона безпеки – зона безопасности

safety line – смуга безпеки – полоса безопасности

side safety line – бокова смуга безпеки – боковая полоса безопасности

terminal safety line – кінцева смуга безпеки – концевая полоса безопасности

altitude – висота – высота

apron –  перон - перрон 

arrival – прибуття - прибытие

departure – відправлення - отправление

handle cargo – обробляти вантаж – обрабатывать груз

network – мережа –  сеть

runway –  злітно-посадкова смуга – взлетно-посадочная полоса 

shoulder – обочина - обочина

structural pavement – штучне покриття – искусственное покрытие 

support the airplane load – витримувати вагу літака – выдерживать вес самолета

Exercise 2. Read and translate text 1.

Text 1. Landing area

Airports are ground locations, used for take-off, landing, maintenance and storage of aircraft. The airport consists principally of two elements: the landing area (flying field or airfield) and the terminal area. The airport system also includes a third element, namely the air traffic control in the airspace round the airport. It is commonly termed “the terminal air traffic control” (ATC). 

The landing area includes runways and taxiways. The principal element of the landing area is the runway designed for aircraft landing and take-off. Runways are usually identified by the following principal elements: the structural pavement to support the airplane load;  shoulders adjacent to the structural pavement; safety area including  terminal safety lines at both ends of the runway and side safety lines all along it. The above-mentioned elements constitute the runway strip.

The length of the runway depends on many factors, such as altitude, climate and type and weight of the airplanes that use them. Most modern airports have runways ranging from 2,500 to 3,700 meters. For large super heavy transport planes runways are up to 4,000 meters long and 40-60 meters wide.

There are parallel runways, staggered runways and divergent runways, which may be either intersecting or non-intersecting.

There is a network of taxiways at the airfield. They are also called taxi strips or taxi lanes. Their purpose is to provide movement of aircraft about the airfield. There are connecting taxiways (leading to the terminal area), exit taxiways and high-speed exit taxiways. One of the taxiways is the main taxiway. It goes parallel to the runway and connects its ends.

Exercise 3. Read and learn the vocabulary.

Apron – перон - перрон
aircraft stand  – стоянка літака – стоянка самолета
control tower – командно-диспетчерський пункт – командно-диспетчерский пункт 

freight/cargo terminal – вантажний термінал – грузовой терминал

Fuel and Oil Supply Depot – склад мастильно-паливних матеріалів – склад горюче-смазочных материалов

ground installation – наземне спорудження – наземное сооружение
maintenance hangar – ангар технічного обслуговування – ангар технического обслуживания 

passenger and cargo handling – обслуговування пасажирів та обробка вантажу – обслуживание пассажиров и обработка груза

weather bureau – метеорологічна служба – метеорологическая служба

radar – радар – радар

refuelling – дозаправка – дозаправка
snow- cleaning – прибирання снігу – уборка снега

terminal building – приміщення аеровокзалу – здание аэровокзала

towing – буксировка - буксировка

fire fighting – гасіння пожежі - тушение пожара 

special purpose vehicles – парк спецмашин – парк спецмашин

vehicle parking – стоянка транспортних засобів, парковка - стоянка транспортных средств, парковка

Exercise 4. Read and translate text 2.

Text 2. Terminal Area

All ground installations and facilities in the terminal area are actually designed for passengers, baggage and cargo handling, flight control, aircraft and vehicle parking, aircraft maintenance, etc.   

The terminal area includes: passenger terminal building for passenger and baggage handling, apron space for aircraft stands, vehicle parking areas, freight or cargo terminal, hangars for aircraft maintenance, airport control tower (ATC) for air traffic control and other installations. 
The control tower of a modern airport is equipped with radar, radio-electronic and other devices to provide safe air traffic. In large airports, the control tower may be a separate building. In such a case, the communication facilities and the weather bureau are usually located on the lower floors of the same building.

There are ground installations designed for storing fuel, oil, etc. А ground installation designed to store fuel and oil is called Fuel and Oil Supply Depot. There are also various kinds of special-purpose vehicles at the airport. They serve for aircraft refuelling, towing, transporting passengers and flying crews, cleaning the airfield, snow cleaning, fire fighting and many other purposes.

Exercise 5. Read and learn the vocabulary.

Airport management / authorities – керівництво / адміністрація аеропорту – руководство / администрация аэропорта
allocate space – виділяти місце – выделять место

check-in – реєстрація – регистрация

baggage claim area – місце видачі багажу – место выдачи багажа

check-in counter – стійка реєстрації – регистрационная стойка

customs inspection – митний контроль – таможенный досмотр

arrive – приїздити, прибувати – прилетать, прибывать

depart –  відправлятися (в рейс), відлітати – отправляться (в рейс), улетать
flight – політ, рейс – полет, рейс

delay – затримка – задержка

lobby / concourse – зала очікування – зал ожидания

flight catering service – служба бортового харчування – служба бортового питания

gate – вихід на посадку – выход на посадку

gift-shop – сувенірний магазин – магазин сувениров
inquiry office/information counter – довідкове бюро – справочное бюро

mail express – термінова доставка пошти – срочная доставка почты
news-stand – газетний кіоск – газетный киоск

nursery – кімната матері та дитини – комната матери и ребенка

first-aid room – пункт невідкладної медичної допомоги – пункт неотложной медицинской помощи

snack-bar – буфет – буфет

ticket counter/booking office – білетна каса – билетная касса

Exercise 6. Read and translate text 3.
Text 3. Terminal Building Design

The terminal building should provide space for different activities. Among them are
1. Аirline operations. Airlines require space in the terminal building for a variety of activities:

             -  passenger and baggage handling (processing) counters such as:  

-     ticket counters (booking offices); 

-     check-in counters;

· baggage claim area;

· information counter (inquiry office);

· telecommunication facilities;

· operation area for each airline;

· flight gates;

· mail express and light cargo processing;

· flight catering activity;

2. Facilities for convenience of passengers.

A considerable amount of space must be allocated for  convenience of the general public. The terminal building must provide space for:

- concourse (central lobby), where passengers may rest while waiting for flights;
- flight information boards providing information about arrivals, departures and delayed flights; numbers of flights;

- facilities for dispensing food (restaurants, snack-bars);

- nursery for passengers with small children;

- first-aid room;

- public telephones;

- various gift shops and news-stands.        

3. Offices for airport executive administration.

Customs inspection, passport and health control are needed only at airports serving international traffic. They must be located close to the air loading positions.

Exercise 7. Speak on
- Airport Design 

- Landing area

- Тerminal area

- Terminal Building

Unit VI. International Civil Aviation Organizations
Airlines of Ukraine

Exercise 1. Read and learn the vocabulary.

ICAO (International Civil Aviation Organization) - ІКАО (Міжнародна Організація Цивільної Авіації) - ИКАО (Международная Организация Гражданской Авиации)

amendment – поправка - поправка

found – засновувати - основывать

objective – мета – цель
body – орган – орган
contracting state – держава-член (організації) – государство-член (организации)
enjoy right – користуватися правами – пользоваться правами
responsible to – підзвітний - подопечный
issue – проблема, питання – проблема, вопрос
non-profit –некомерційний - некоммерческий
sound –раціональний - рациональный
involve – залучати – вовлекать 

multifaceted activity – багатогранна діяльність – многогранная деятельность

executive body – виконавчий орган – исполнительный орган

UNO (United Nations Organisation) – ООН (Організація Об’єднаних Націй) - ООН (Организация Объединенных Наций)

responsibility – відповідальність - ответственность
safety –  безпека – безопасность 

Air Navigation – повітряний рух – воздушное движение

annex – додаток - приложение

headquarters – головне управління, центр, штабквартира – главное управление, центр, штабквартира
Exercise 2. Read and translate text 1.

Text 1. ICAO

ICAO (International Civil Aviation Organization) is the most authoritative and representative in the sphere of civil aviation, which operates within the framework of the UNO. It was founded in 1944 in Chicago. The main objective of ICAO, аs stated in its main document Chicago Convention adopted in Chicago on December 7, 1944 by 52 contracting states, is to ensure safe and orderly development of international civil aviation, sound and economical operation of international air transport.

Permanent headquarters of ICAO is in Montreal, Canada. The main body of the Organization is the Assembly, which meets once every 3 years. All contracting states participate in the work of the Assembly Session. They enjoy equal rights and each has one vote. The Assembly introduces changes and amendments to the Chicago Convention, decides upon financial help to member countries, elects its Executive body – the Council. So the Council is a permanently operating body which does the whole work in between Assembly sessions and which is responsible to the Assembly. The Council elects its President for the term of 3 years. He may be reelected. The whole work is carried out by the Council through Committees and Commissions. The Council elects and defines the duties of the following Committees: Air Navigation Commission, Air Transport Committee, Legal Committee, Finance Committee and Economic Commission. Air Navigation Commission deals with the problems of regularity and safety of flights. It works out Standards and Recommended Practices. They are issued in the form of annexes to the Chicago Convention. Air Transport Committee is concerned with the efficiency of international air transportation. Legal Committee works out recommendations on the issues of international air law. Finance Committee controls financial activities of ICAO. The main objective of Economic Commission is technical assistance to developing countries.

ICAO is a specialized agency of the United Nations responsible for all aspects of civil aviation. It sets international standards and regulations necessary for safety and regularity of air transport and serves as the forum for cooperation in all fields of civil aviation among its contracting states. Through its regional offices situated at strategic locations throughout the world, and through its regular programme of worldwide meetings held at its headquarters, ICAO is in direct and frequent contact with civil aviation authorities of all member-states. Their most knowledgeable experts are often invited to help the Secretariat solve specific problems. The organization also gains deep understanding of the problems facing countries in every stage of development. It is not only an international regularity agency, not only “a friend in need” when things go wrong, not only a source of assistance in technical training, but an expert and impartial body whose advice is of value to them in all their civil aviation developments. ICAO’s primary concern has been with international civil aviation. Among its multifaceted activities, ICAO becomes engaged in projects relating to both domestic and international civil aviation, whenever it could promote the economic and social progress of developing states. ICAO is a non-profit intergovernmental organization with no commercial interests.

Exercise 3. Read and learn the vocabulary.

Assign – призначати, доручати – назначать, поручать 

convene (a meeting) – скликати (збори) - созывать (собрание)

designation – призначення - назначение

predecessor – попередник - предшественник 

Vice President – віце-президент – вице-президент

retain the right – зберігати право - сохранять право

term of office – строк перебування на посаді – срок пребывания в должности
hold office – займати посаду – занимать должность
expire – спливати, закінчуватись – истекать, оканчиваться
acting – виконуючий обов’язки – исполняющий обязянности
on behalf of – від імені – от имени
Exercise 4. Read and translate text 2.

Text 2. The ICAO Council

The Council is a permanent body responsible to the Assembly. It is composed of 27 Contracting States elected by the Assembly. An election is held at the first meeting of the Assembly and thereafter every three years, and the members of the Council so elected hold office until the next following election. In electing the members of the Council, the Assembly gives adequate representation to: 1) the States of chief importance in air transport; 2) the States not otherwise included which make the largest contribution to the provision of facilities for international civil air navigation; 3) the States not otherwise included whose designation will еnsure that all the major geographic areas of the world are represented in the Council. Any vacancy in the Council is filled by the Assembly as soon as possible; any Contracting State so elected to the Council holds office for the unexpired portion of its predecessor’s term of office.

The Council elects its President for a term of three years. He may be reelected. He has no vote. The Council elects from among its members one or more Vice Presidents who retain their right to vote when serving as acting President. The President needs not be selected from among the representatives of the members of the Council, but, if a representative is elected, his seat is deemed vacant and it shall be filled by the State, which he represented. The duties of the President are to:

a) convene meetings of the Council, the Air Transport Committee, and the Air Navigation Commission;

b) serve as representative of the Council;

c) carry out on behalf of the Council the functions which the Council assigns to him. 

Exercise 5. Read and learn the vocabulary.

IATA (International Air Transportation Association) – ІАТА (Міжна-родна Авіатранспортна Асоціація) – ИАТА (Международная Авиатранспортная Ассоциация) 

bilateral – двосторонній - двусторонний

cargo rate – вантажний тариф - грузовой тариф

currency – валюта - валюта

foster – сприяти - способствовать

negotiation – переговори - переговоры

network – мережа - сеть

passenger fare – пасажирський тариф - пассажирский тариф

strive (strove, striven) – намагатися - стремиться

scheduled air traffic – регулярні авіаперевезення – регулярные авиаперевозки

airline – авіакомпанія - авиакомпания

cargo shipper – вантажовідправник - грузоотправитель

operating costs – експлуатаційні витрати – эксплуатационные расходы

Exercise 6. Read and translate text 3.
Text 3. IATA
The International Air Transportation Association (IATA) is the world trade organization of scheduled airlines. Its members (now totaling more than 200) carry more than 95 percent of the world’s scheduled international air traffic under the flags of over 120 independent nations. IATA is therefore able to speak with the greatest authority on the opportunities and problems presented by today’s air transport operating environment.

Whilst that environment has changed since the modern IATA was founded in 1945, the major purpose of the Association has not changed. It is to ensure that worldwide airline traffic moves with the greatest possible speed, safety, security, convenience and efficiency for passengers and cargo shippers  and with the utmost economy for the airlines.

IATA services four groups interested in the smooth operation of the world air transport system: airlines, governments, third parties such as travel and cargo agents or equipment suppliers and general public. 
For airlines, joint solutions to the exploitation of opportunities or solving problems – beyond the resources of any single company – can be found within IATA. Airlines knit their individual networks into a worldwide system through IATA, despite differences in languages, currencies, laws and national customs. Its secretariat is a pool of experience and information and the administrator of many common services and enterprises. 

For governments, IATA saves much effort and expense that would otherwise have to be expanded in bilateral negotiations – particularly for tariffs. Industry working standards are developed within IATA. It is thus the most effective source of airline experience and expertise, upon which government can draw. In fostering safe and efficient international air transport, IATA serves the stated policy of most of the world’s governments.

For third parties, IATA is a collective link between themselves and the airlines. Passenger and cargo agents are able to make representations to the industry through IATA and derive the benefit of neutrally applied agency service standards and levels of professional skill. Equipment and other manufacturers are able to join their meetings, which define the way air transport goes about its business.

For general public, IATA simplifies the travelling process. Thanks to airline cooperation through IATA, individual passengers can, by making one telephone call and paying in a single currency, arrange journeys including many countries and services of several airlines.

Specific task of IATA’s commercial objective is to ensure that people, freight and mail can move on the vast global networks as easily as if they were on a single airline within a single country.

IATA’s operational task is to ensure that the aircraft used to carry the world’s passengers and goods are able to operate with maximum safety and efficiency under clearly defined and universally understood regulations.

Safe and secure airline operations contribute to a continuing positive perception of the industry, on the part of the general public.

Efficient operations are in general the most economic, thereby helping to keep passenger fares and cargo rates as low as possible. As early as the 1930’s, the airlines within the original IATA recognized that one more ingredient was necessary in order to achieve both safety and economy: “Safety in flight... and economy in operating costs … are two goals towards which the airlines must constantly strive. Safety and economy are unfortunately very often opposed. But standardization, irreproachable, conceivable and widely carried out, offers a straight way to both of these essential aims, at the same time”.   

Exercise 7. Read and learn the vocabulary.

Аdvanced technology – передові технології – передовые технологии

agree – укладати угоду, погоджуватися – договариваться, соглашаться

agreement – угода - договор

cooperation – співпраця – сотрудничество

air traffic service – служба повітряного руху – служба воздушного движения

airspace – повітряний простір - воздушное пространство

capacity – обсяг - объем

Central Flow Management Unit (CFMU) – Центральний орган управління потоками (повітряного руху) – Центральный орган управления потоками (воздушного движения)

demand – вимога, попит – требование, спрос

meet the demand – відповідати вимозі – отвечать требованию

enhancement – посилення - усиление  

Eurocontrol (European Organization for the Safety of Air Navigation) – Євроконтроль (Європейська організація з питань безпеки авіа-навігації) - Евроконтроль (Европейская организация безопасности авианавигации)

ICAA (International Civil Airports Association) - Міжнародна асоціація цивільних аеропортів – Международная Ассоциация гражданских аэропортов

ATM (Air Traffic Management) – Керування повітряним рухом – Управление воздушным движением

EATMP (European Air Traffic Management Programme) – Європейська програма керування повітряними перевозками -Европейская программа управления воздушными перевозками

EATMS (European Air Traffic Management System) – Європейська система керування повітряними перевезеннями - Европейская система управления воздушными перевозками

on behalf – від імені –от имени 

short-term – короткотерміновій - краткосрочный

ECAC (European Civil Aviation Conference) – Європейська конференція цивільної авіації – Европейская конференция гражданской авиации 

implement – виконувати - выполнять

increase – зростати, збільшувати(ся)  - увеличивать(ся) 
improve – покращувати(ся) – улучать(ся)
operating methods – методи експлуатації – методы эксплуатации
overseeing – спостереження - надзор

reinforcement –  підсилення – усиление

prevent – запобігати – предотвращать  

congestion – перевантаження (повітряного руху) – перегрузки (воздушного движения)
utilize – використовувати - использовать

decision-making – прийняття рішення – принятие решения
performance – характеристика, якість – характеристика, качество
exchange – обмін - обмен

en-route – на маршруті, у польоті - на маршруте, в полете

Exercise 8. Read and translate text 8.   

Text 4. Eurocontrol and ICAA 

EUROCONTROL, the European Organization for the Safety of Air Navigation, has 30 Member States: Germany, Austria, Belgium, Bulgaria, Cyprus, Croatia, Denmark, Spain, Finland, France, Greece, Hungary, Ireland, Italy, the former Yugoslav Republic of Macedonia, Luxembourg, Malta, Moldova, Monaco, Norway, Netherlands, Portugal, Slovak Republic, Czech Republic, Romania, United Kingdom, Slovenia, Switzerland, Turkey.

It was created in 1963 for better service of European airspace. The number of fast high flying civil transport aircraft is rapidly increasing; this has created a number of difficulties, new operating methods and use of advanced technology being main of them. Some European countries are known to have signed the agreement on cooperation for safety of air navigation having agreed to organize common air traffic service in the upper airspace.

Founded in 1963 for overseeing air traffic control in the upper airspace of Member States, EUROCONTROL today has, as its most important goal, the development of a coherent and coordinated air traffic control system in Europe.

Its primary objectives are: to manage the implementation of the European Air Traffic Management Programme (EATMP), as well as a series of associated concepts and future strategies, on behalf of states belonging to the European Civil Aviation Conference (ECAC); to manage the development and implementation of the ATM 2000 - Strategy which will provide effective ATM in Europe up to the year 2015; to operate the Central Flow Management Unit (CFMU) so as to make optimum use of European airspace and to prevent air traffic congestion; to implement short-term and medium-term action to improve the coordination of air traffic control systems throughout Europe; to carry  out research and development work aimed at increasing air traffic control capacity in Europe. 

In June 1997, the Minister of Transport of the Member States of EUROCONTROL signed the revised Convention with a view of1 improving the Agency’s ability to carry out its responsibility more effectively. The revised Convention provided for the formulation of EUROCONTROL’s tasks and creation of a new institutional structure to enable the Organization to achieve: the expansion of available airspace to meet traffic demand and the optimum utilisation capacity within the framework of the uniform European Air Traffic Management System (EATMS); the strengthening of ATM planning by combining en-route and airport policies within 2000 Strategy based on a Gate-to-Gate concept; effective participation in the design and implementation of a global satellite navigation system; enhancement of cooperation with other European institutions; the introduction of an ATM performance review and target-setting system; the development of harmonised safety regulatory objectives and requirements for the ATM system; the more efficient decision-making process based on majority voting; the systematic involvement of representative organisations of airspace users and airports in the matters that concern them; the reinforcement of cooperation between civil and military authorities. 

International Civil Airports Association (ICAA) is considered to be the major international airports association with membership of 250 civil airports in 71 different countries. It is an organization permitting constant exchange of experience, information and documentation among airports as well as contacts between airport management.

Founded in 1962, ICAA has become popular and important, its role having been recognized by the United Nations. ICAA is doing much to help countries in developing both domestic and international airports, providing specialists and equipment.

Note:  1with a view of – з метою - с целью
Exercise 9. Read and learn the vocabulary.

Fleet – парк (літаків) – парк (самолетов)

air freighter – вантажний літак – грузовой самолет

arrival – прибуття - прибытие

destination – місце призначення – место назначения

cargo – вантаж - груз

cargo capacity – вантажомісткість – грузовместимость
carry – перевозити - перевозить

carrier – перевізник (авіакомпанія) – перевозчик (авиакомпания)

fair volume of cargo – значний обсяг вантажу – значительный объем груза

connect via – здійснювати транзитний політ через – осуществлять транзитный полет через

connection – зв’язок - связь

customer – пассажир, клієнт – пассажир, клиент
customer service – пасажирські послуги – пассажирские услуги 

check-in – реєстрація – регистрация

enhance – збільшувати, підвищувати – увеличивать, повышать

fares and ticketing – тарифікація та продаж квитків – тарификация и продажа билетов

in-flight catering and service – харчування та обслуговування на борту – питание и облуживание на борту

reservation services – служба резервування квитків – служба бронирования билетов

scheduled services – регулярні (повітряні) перевезення – регулярные (воздушные) перевозки

perishability – здатність швидко псуватися – способность быстро портиться

spare parts – запасні частини – запасные части 

Exercise 10. Read and translate text 5.

Text 5. Ukraine International Airlines

Ukraine International Airlines (UIA) made 1999 the year of the Customer with the objective of further improvement in all aspects of customer service: to enhance telephone sales and reservation services, fares and ticketing, check-in and arrival processes and in-flight catering and service. The service improvement campaign is focused on up-grading the fleet, schedules, and punctuality. In 1998 over 45,000 passengers of Ukraine International were connected via Amsterdam, Brussels, Frankfurt, Paris, Vienna and Zurich, continuing on their final destinations.

The airline provides this choice of connections due to cooperation with the world’s major airlines: Air France, Australian Airlines, British Airways, British Midland, Continental Airlines, Delta, Lufthansa, Sabena, Swissair, TWA, United Airlines and Virgin Atlantic. The airline fleet is being built around Boeing 737-300 aircraft. In April 1999, UIA took delivery of a new B 737-300 aircraft directly from Boeing in Seattle. This aircraft has been integrated into the existing fleet of Boeing 737 aircraft. This was the fifth B 737 in the UIA fleet, which facilitated market and schedule growth.

An important side of UIA is the cargo capacity it provides on its scheduled services. Airfreight is a vital tool of international trade and a particularly significant factor in the development of the economy of our country which is in need of high-tech goods, machinery, spare parts, food and other commodities which are typically carried by air because of their urgency, high value and perishability. Essentially a passenger airline, the national carrier of Ukraine carries fair volume of cargo itself, but also contracts other carriers to carry cargo on its behalf.

Exercise 11. Read and learn the vocabulary.

Cargo – вантаж - груз
Clearing House – клірингова палата – клиринговая палата
competent member – рівноправний учасник – равноправный участник 

domestic route – внутрішній маршрут – внутренний маршрут

skillful specialist – кваліфікований спеціаліст – квалифицированный специалист

hire – наймати - нанимать

International Air Transport Association (IATA) – Міжнародна асоціація повітряного транспорту – Международная ассоциация воздушного транспорта

on lease – в оренду – в оренду

carrier – авіакомпанія, перевізник – авиакомпания, перевозчик

mutual settlements –  взаєморозрахунки - взаиморасчеты 

operate – виконувати, працювати, експлуатувати  - выполнять, работать, эксплуатировать

own and agent ticketing system – власна та агентська мережа продажу авіаквитків – собственная и агентская сеть продажи авиабилетов 

property – власність - собственность

regularity – регулярність – регулярность

rout – маршрут - маршрут

safety – безпека - безопасность

sign commercial agreements – підписувати комерційні, торгові угоди – подписывать коммерческие, торговые соглашения 

service – обслуговування – обслуживание 

tough competition – жорстка конкуренція – жестокая конкуренция

Exercise 12. Read and translate text 6.
Text 6. Aerosweet Airline

Independent air company Aerosweet Airline (a young air company founded in March 1994) has defined its priorities as follows: safety, regularity, excellent service, use of the world best aircraft. All the above mentioned has helped the airline find in tough competition its own place in the market. Aerosweet carries passengers and cargo to different countries.

It operates flights to Tel-Aviv (Izrael), Larnaca (Cyprus), Athens (Greece), Moscow, St. Petersburg, Ekaterinburg (Russia), Riga (Latvia), Ashkhabad (Tourkmenistan), Almaty (Kazakhstan), Sympheropol, Kharkiv, Odessa, Chernivtsy, Lviv as well as charter flights to Iraklion (Greece) and Malta.

On international routes, Aerosweet uses two Boeing-737-200 aircraft (one on lease, the other is its property) and hires Tu-154, Tu-134 and Yak-42 aircraft. On domestic routes, it uses An-24. In 1996 Aerosweet Airlines became a competent member of IATA. Since February 1997 Aerosweet has been a member of IATA Clearing House which gives the possibility of mutual settlements with other carriers.

Aerosweet provides world standard services. There are good connections of its domestic and international routes as well as with  flights of well-known world air companies. Aerosweet has signed commercial agreements with many countries. Maintenance of Boeing aircraft is carried out by skillful specialists. The pilots, crew members and stewards have been trained in Carnival airlines (USA) and Olympic Airway (Greece).

Aerosweet Airlines has its own and agent ticketing systems in almost all cities of Ukraine, and abroad: in Izrael, Greece, Cyprus, Russia, Latvia, Kazakhstan and Turkmenistan.

Exercise 13. Speak on
- International Civil Aviation Organizations

- Ukraine’s Airlines
Unit VI. Environmental Protection 

Exercise 1. Read and learn the vocabulary.

Aircraft noise reduction (mitigation, abatement) – зниження рівня шуму літака - снижение уровня шума самолета

acid rain – кислотний дощ - кислотный дождь

ban – заборона - запрет 

boundarу – кордон, межа - граница

сause – причина; спричиняти – причина; причинять, быть причиной 
compliance – відповідність - соответствие

efficiency – ефективність - эффективность

еmission – емісія, викид - эмиссия, выброс

endanger health – бути небезпечним для здоров’я - представлять опасность для здоровья

еnvironment – навколишнє середовище - окружающая среда

environmental pollution – забруднення навколишнього середовища - загрязнение окружающей среды

environmental protection – охорона навколишнього середовища - охрана окружающей среды

be exposed to – зазнавати впливу – подвергаться воздействию

carbon dioxide – двоокис вуглецю - двуокись углерода

carbon monoxide – окис вуглецю - окись углерода 

health hazard – небезпека / ризик для здоров’я - опасность, риск для здоровья

hushkitted aircraft – літак, який обладнано пристроєм для зниження шуму - самолет, оснащенный устройством снижения шумов

hydrocarbon – гідрокарбон – углеводород / гидрокарбонат

incorporate – об’єднувати, включати - объединять, включать

nitrogen oxide – окис азоту - окись азота

ozone depletion – зменшення озонового шару - уменьшение озонового слоя
pollutant – забрудник - загрязняющее вещество

preserve investments – зберігати інвестиції - сохранять инвестиции

proliferation – розповсюдження, поширення - распространение

Committee for Aviation Environmental Protection (CAEP) – Комітет з питань охорони довкілля від впливу авіації – Комитет по вопросам охраны окружающей среды от воздействия авиации

retrofit – модернізація (повітряного судна) – модернизация, доработка (воздушного судна)

transition – перехід - переход
Exercise 2. Read and translate the text.

Environmental Impact of Aviation

Environmental problems that people face globally are too serious and too complex to be ignored. They may be of local or global concern and may involve trans-boundary issues of international significance. They may affect different communities, population groups and countries in different ways. That is why environmental impact assessments are being used increasingly in decision-making by national authorities and international bodies. 

Aircraft emissions were recognized as a problem for the aviation industry in the early 1980s, when interest in the acid rain and ozone depletion increased. Though aviation contributes only 3% of the pollution from all transportation sources, the industry has been productive with regards to environmental issues and has introduced its own regulatory standards for both noise and pollution.

There are four main types of emission from aircraft engines: carbon monoxide (CO), unburned hydrocarbons (UHC), carbon dioxide  (CO2) and nitrogen oxides (NOx). CO and UHC are produced in small quantities and are not considered significant emissions. CO2 is produced directly from the combustion of fuel. Modern engines have better fuel economy and hence produce less CO2  than early jet engines, or engines built without regard for efficiency.

NOx is the most significant emission. During an average flight, 80% of the pollution is NOx, produced by heating air to high temperatures as it passes through the engine combustion chamber. 

ICAO intends to reduce its certification standard for emissions by 20%. Within the European Community, additional legislation is expected to reduce the ICAO limit by 33%. These decisions forced engine manufacturers to improve their engines to meet the stricter standards.

We are permanently exposed to noise levels, which endanger our health and quality of life. Nowadays noise is becoming one of the major pollutants: the constant noise in the street, and even inside buildings, playing loud music, noise from transport means etc. People’s activities produce aggressive noises that cause an enormous stress on the nervous system. Pollution knows no boundaries whether it is airborne or waterborne; it is the cause of health hazards for entire population of the world.

Aircraft noise has decreased significantly since jet aircraft were first introduced. The International Civil Aviation Organization (ICAO) has established three categories of aircraft certification. Stage 1 aircraft, the first and noisiest, have all disappeared from service. The majority of aircraft in service now are stage 2, including the Tupolev 134-A and the older DC-9 and Boeing 737-200. Under ICAO ruling, stage 2 aircraft were to be phased out of service1 by April 2002, unless modified to meet the much stricter stage 3 noise requirements.

In October 2000 the ICAO’s Committee for Aviation Environmental Protection (CAEP) reviewed the aircraft noise certification standards for transition to Chapter 4, made efforts to agree a new international standard for aircraft noise reduction. The air transport industry is anxious to preserve its investments in Chapter 3 aircraft while pushing for a single global standard that will prevent the proliferation of regional noise limits like the European Union’s hushkit ban.  CAEP recommended a new, Chapter 4 standard 10 dB below current limits, effective from 1 January 2006. The EC’s regulations effectively freeze the number of hushkitted aircraft (hushkits may offer technical compliance with Chapter 3) able to serve EU airports, barring the 2000 or so Chapter 2 aircraft already hushkitted or available for hushkitting which might otherwise be able to fly into Europe after being made Chapter 3 compliant. CAEP’s approach to noise mitigation would improve land use planning and control and encourage the application of new noise abatement operating procedures. 

Boeing and Rolls Royce have come together to conduct a noise reduction flight test program. They were able to demonstrate noise levels significantly below those of a standard 777, already one of the quietest aircraft in service. A spokesman for Boeing says: ”Combined with air frame noise reduction and engine redesign, the new technologies can be incorporated on a new aircraft or as a retrofit”.   

To survive mankind must treat environment seriously ensuring its safety through using the developed world’s experience, raising environmental awareness and improving legislative control of environmental management.

Note: 1were to be phased out of service – мали бути вилучені з експлуатації – должны были быть выведены из эксплуатации

Exercise 3. Speak on
- Environmental Рroblems

- Environmental Іmpact of Аviation

� Share the same basic configuration – мати однакову основну форму (конфігурацію) – иметь одинаковую основную форму (конфигурацию).
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