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                                    Пояснительная записка
  Данное учебное пособие предназначено для курсантов, обучающихся по  специальности 25.02.01 «Техническая эксплуатация летательных аппаратов и двигателей» в ТАТК – филиале МГТУ ГА. Учебное пособие составлено в соответствии с рабочей программой и календарно-тематическим планом дисциплины «Профессиональный  английский язык», предусмотренных для обучения по специальностям СПО.
 Цель данного пособия – формировать, развивать и систематизировать языковые компетенции, приобретенные  в рамках изучаемого курса, подготовить выпускников к работе с технической документацией на английском языке в соответствии с  требованиями работодателя по данной специальности. 
Учебное пособие содержит: 
-  языковой, лексический материал по профессиональной тематике; 

 - базовую лексику и терминологию английского языка авиационной направленности, используемую в рабочих ситуациях, связанных с техническим обслуживанием самолетов;
 - инструкции, руководства по конструкции воздушного судна для развития и совершенствования навыков перевода, обучения чтению; 
- учебные задания, способствующие усвоению и активизации лексических и грамматических единиц в рамках тематики курса;

 - словарь авиационной терминологии и лексических единиц.
   UNIT 1. AIRPLANE

   Airplane

 Airplane is an engine-driven vehicle that can fly through the air supported by the action of air against its wings. Airplanes are heavier than air, in contrast to vehicles such as balloons and airships, which are lighter than air. Airplanes also differ from other heavier- than-air craft, such as helicopters, because they have rigid wings; control surfaces, movable parts of the wings and tail, which make it possible to guide their flight; and power plants, or special engines that permit level or climbing flight.

   Modern airplanes range from ultra light aircraft weighing no more than 46 kg (100 lb) and meant to carry a single pilot, to great jumbo jets, capable of carrying several hundred people, several hundred tons of cargo, and weighing nearly 454 metric tons.

  Airplanes are adapted to specialized uses. Today there are land planes (aircraft that take off from and land on the ground), seaplanes (aircraft that take off from and land on water), amphibians (aircraft that can operate on both land and sea), and some airplanes that can leave the ground using the jet thrust of their engines or rotors (rotating wings) and then switch to wing-borne flight.

Types of airplanes
  There are a wide variety of types of airplanes. Land planes, carrier-based airplanes, seaplanes, amphibians, vertical takeoff and landing (VTOL), short takeoff and landing (STOL), and space shuttles all take advantage of the same basic technology, but their capabilities and uses make them seem only distantly related.

  Land planes are designed to operate from a hard surface, typically a paved runway. Some land planes are specially equipped to operate from grass or other unfinished surfaces. A land plane usually has wheels to taxi, take off, and land, though some specialized aircraft operating in the Arctic or Antarctic regions have skis in place of wheels. The wheels are sometimes referred to as the undercarriage, although they are often called, together with the associated brakes, the landing gear. Landing gear may be fixed, as in some general-aviation airplanes, or retractable, usually into the fuselage or wings, as in more-sophisticated airplanes in general and commercial aviation.

Classes of airplanes
Airplanes can be grouped into a handful of major classes, such as commercial, military, and general-aviation airplanes, all of which fall under different certification and operating rules.

Commercial Airplanes. Commercial aircraft are those used for profit making, usually by carrying cargo or passengers for hire. They are strictly regulated—in the United States, by the Federal Aviation Administration (FAA); and in other countries, by other national aviation authorities.

Modern large commercial-airplane manufacturers—such as Boeing and McDonnell Douglas, which announced their merger in 1996, and Airbus Industries, a consortium of European manufacturers from Britain, Germany, France, and Spain—offer a wide variety of aircraft with different capabilities. Today’s jet airliners carry anywhere from 100 passengers to nearly 600 over short distances and over great lengths.

Modern airplanes have a semi-monocoque fuselage, a full cantilever wing, with a nose gear and two main landing gears. The empennage consists of the aft fuselage, vertical stabilizer, and the horizontal stabilizer. An auxiliary power unit (APU) is mounted in the empennage.

Trailing edge flaps and leading edge flaps and slats are used to reduce the takeoff and landing speeds. On the upper side of the wing spoiler panels may be raised to destroy lift.

Each engine is housed in a nacelle attached by a pylon (strut) to the underside of the wing.
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Note!

Words aircraft, craft have the same form both in singular and plural.
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Term tail corresponds to Russian борт.
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  Unit 2. AIRPORT
Airport is an area of land adapted for the landing and takeoff of aircraft. Large airports provide terminal buildings for the arrival and departure of passengers, as well as maintenance and repair facilities for aircraft.

Airport operation

  Because aircraft must land and takeoff into the wind, the location of terminals and the layout of runways depend largely on the pattern of prevailing winds. Other determinants include geographic features, such as surrounding hills and mountains, and the desirability of avoiding approach and departure routes over crowded residential areas.

Such requirements have made it increasingly difficult to find locations for airports. Suppressing noise and reducing air pollution have been major concerns of both airport engineers and airplane designers, but progress has not been rapid enough to quiet mounting protests by environmentalists and other concerned citizens. Airport designers must take into account the weight and wingspan of airplanes when laying out hangars, cargo-loading areas, parking ramps, taxiways, and runways; wide-bodied jets, requiring thick concrete runways 60 m (about 200 ft) or more in width and 4427 m (14,000 ft) or more in length, have added to such problems. Enormous maintenance hangars are also required.
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  Runways must be long enough and wide enough to handle the largest planes using the airport. They must be as level as possible and should provide good drainage. In the United States, the Federal Aviation Administration sets minimum runway lengths for different types of aircraft. Many small airports use only strips of mowed grass called landing strips. Some of these strips are only 2,000 to 2,500 feet (610 to 760 meters) long. Large airports have paved runways. These runways may be as long as 13,000 to 14,000 feet (4,000 to 4,300 meters) to handle the biggest planes. Runways must have a clear zone at each end to give aircraft additional space to take off or land.

  Lines painted down the center and sides and across the ends of runways guide pilots in the air and on the ground. Numbers painted on each end of a runway tell pilots the compass direction in which the runway is laid out. For example, the numbers 18 and 36 indicate a north-south runway. The number 18 (an abbreviation for 180°) is painted on the north end of the runway, and the number 36 (360°) appears on the south end. Most airports lay out runways in at least two different directions so planes are able to take off and land as nearly as possible into the wind.

  At night and other periods of low visibility, white lights outline each runway, and green lights mark the beginning of a runway. Red and white approach lights are located just in front of the area of the runway where a plane should touch down.

  Loading aprons and taxiways. The aircraft parking area at the gates of the passenger terminal is called a loading apron. While an airplane is on the apron, workers refuel it and load baggage, cargo, and meals for the passengers. The crew and passengers board airplanes on the loading apron. A small airport may be able to service only 1 or 2 aircraft on the apron at one time. But large airports may accommodate as many as 100 planes at once.

  Aircraft use lanes called taxiways to taxi from the apron to the runways and from the runways to the hangars. Many large airports have double taxiways so aircraft can move to and from the runways and hangars at the same time. At night, the taxiways are marked with blue lights. Red lights are used to mark any barriers or other dangers.

  A standard feature of any airport is a control tower where air traffic controllers use computers, radar, and radio to keep track of air traffic and issue instructions for takeoffs, landings, and maintenance of safe distances between aircraft.

  At major airports, air traffic control begins with the ground controller in the airport tower, who guides airplanes from the loading ramp, along the taxi strips, up to the runway threshold. The ground controller must consider other aircraft as well as the legions of vehicles, such as fuel pumpers, luggage and cargo vehicles, and maintenance vehicles needed for airport operation. The job continues day and night, in all weather. At times of reduced visibility large airports rely on special radar to aid the ground controller. For takeoff, an air traffic controller located in the airport tower takes over, confirming an assigned runway clearance and providing information on wind and weather and other data needed for departure.     Another departure controller may pass on additional data as the airplane is handed over to the air route traffic control (ARTC), the personnel of which remain in communication with the airplane from one ARTC center to the next, until the air traffic control tower at the airplane's destination takes over.

Basic Flight Terminology

Departure ........................................ отправление
Start up ........................................... запуск двигателей

Run up ............................................ проверка двигателей

Warm up ......................................... прогрев двигателей

Towing ............................................ буксировка

Push back ....................................... буксировка хвостом вперед

Taxiing out ...................................... выруливание

Take off ........................................... взлет

Line-up ............................................ занятие исполнительного старта

Brake release.................................. отпускание тормозов

Standing takeoff .............................. взлет из неподвижного состояния на

                исполнительном старте

Rolling takeoff ................................. взлет с движения на исполнительном              старте (без остановки)
Takeoff roll, takeoff run ................... разбег 

Acceleration .................................... разгон (ускорение)

Rejected takeoff .............................. прерванный взлет

Rotation........................................... подъем носовой стойки

Liftoff ............................................... отрыв

Climb, ascent .................................. набор высоты

Step climb ....................................... ступенчатый набор высоты

Level flight....................................... горизонтальный полет

Flight level....................................... эшелон полета

Cruising........................................... крейсерский полет на эшелоне

Descent........................................... снижение

Approach......................................... заход на посадку, подход

Arrival.............................................. прибытие.

Landing ........................................... посадка

Flare................................................ выравнивание

Touchdown ..................................... приземление

Landing roll, rollout.......................... пробег

Missed approach............................. уход на повторный заход

Go-around....................................... уход на повторный заход

Braking............................................ торможение

Deceleration.................................... торможение (замедление)

Taxiing in......................................... заруливание

Parking............................................ постановка на стояночный тормоз

Shut down ...................................... выключение двигателей

  UNIT 3. HOW AIRPLANE FLIES

 An airplane flies because of difference of pressure on the lower surface of the wing (airfoil) and pressure on the top surface of the wing. When an airplane is level or rising, the leading edge of its wing moves higher than the trailing edge. The angle the wing makes with the airplane velocity vector is called the angle of attack.

Under this condition, the speed of airflow over the top surface of the wing is greater than the speed of airflow under its lower surface. According to Bernoulli’s principle, the pressure exerted on the top surface is less than the pressure on the lower surface. This causes lift, the upward force on the plane.
Lift is one of the four primary forces acting upon an airplane. The others are weight, thrust, and drag.

Weight is the force that offsets lift, because it acts in the opposite direction. The weight of the airplane must be overcome by the lift produced by the wings. If an airplane weighs

metric tons, then the lift produced by its wings must be greater than 4.5 metric tons in order for the airplane to leave the ground. Designing a wing that is powerful enough to lift an airplane off the ground, and yet efficient enough to fly at high speeds over extremely long distances, is one of the marvels of aircraft technology.

Thrust is the force that propels an airplane forward through the air. It is provided by the airplane’s propulsion system; either a propeller or jet engine or combination of the two. A fourth force acting on all airplanes is drag. Drag is created because any object moving through a fluid, such as an airplane through air, produces friction as it interacts with that fluid and because it must move the fluid out of its way to do its work.

  Managing the balance between these four forces is the challenge of flight. When thrust is greater than drag, an airplane will accelerate. When lift is greater than weight, it will climb. Using various control surfaces and propulsion systems, a pilot can manipulate the balance of the four forces to change the direction or speed. A pilot can reduce thrust in order to slow down or descend.

The pilot can lower the landing gear into the airstream and deploy the landing flaps on the wings to increase drag, which has the same effect as reducing thrust. The pilot can add thrust either to speed up or climb. Or, by retracting the landing gear and flaps, and thereby reducing drag, the pilot can accelerate or climb.
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  UNIT 4 

AIRPLANE ATTITUDE: HEADING, PITCH, BANK

The term attitude describes the orientation of the airplane's axes relative to the earth. Attitude is specified in terms of three angles: the heading, the pitch attitude, and the bank attitude.

To place the airplane in a specified attitude, start with the airplane in level flight (i.e. X axis and Y axis horizontal) and with the airplane pointed north. Then:

· Rotate the airplane around the yaw axis by the specified heading angle. A positive angle specifies a clockwise rotation as seen from above, so that a heading of 090 degrees corresponds to pointing east and a heading of 180 degrees corresponds to pointing south.

· Rotate the airplane around the pitch axis by the specified pitch attitude angle. A positive angle specifies a nose-up attitude. Pitch attitude is the angle that the fuselage (aircraft center line) makes relative to the horizontal.

· Rotate the airplane around the roll axis by the specified bank attitude angle. A positive angle corresponds to clockwise as seen from the rear.
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Angle Terminology

The following table summarizes the various nouns and verbs that apply to angles and motions around the three axes.
	
	Z axis
	Y axis
	X axis

	Motion
	it yaws
	it pitches
	it rolls

	Angle
	the heading
	the pitch attitude
	the bank attitude


There is one more fine point of X-axis terminology: Saying that the airplane is "banking" or "in a bank" refers to a definite bank attitude, while saying that the airplane is "rolling" or "in a roll" refers to a definite rate of rotation, i.e. a changing bank angle.
Synonyms:

Roll axis (X) = Longitudinal axis; Pitch axis (Y) = Lateral axis;

Yaw axis (Z) = Vertical axis (provided the airplane is in level flight).

Other angles

  To define the angle of attack of the fuselage, take the direction of flight (or its reciprocal, the relative wind) and project it onto the XZ plane. The angle of attack is the angle between this projection and the X axis.

To define the sideslip angle, take the direction of flight (or the relative wind) and project it onto the XY plane. The sideslip angle is the angle between this projection and the X axis.

Maneuvering in Pitch

   Movement about the lateral axis is called "pitch".

Controlling pitching motions involves controlling aerodynamic and other moments about the center of gravity to modulate the angle of attack.

  Pilot controls pitching motions (and therefore the angle of attack) by means of the stabilizer and elevator. The horizontal stabilizer should be thought of as a trimming device, reducing the need to hold elevator deflection, while the elevator should be thought of as the primary maneuvering control. This is true because the horizontal stabilizer has only limited rate capability—it cannot change angle very quickly.

Maneuvering, or active pilot modulation of the pitch controls, is usually accomplished by the elevator control, which is designed to move at much faster rates.
  Essentially, the pilot controls the amount of lift generated by the horizontal tail (by moving the elevator), which adjusts the angle of attack of the wing and therefore modulates the amount of lift that the wing generates. Similarly, since engines are rarely aligned with the center of gravity, changing the thrust will be accompanied by a change in the pitching moment around the center of gravity. The pilot then adjusts the lift on the tail (with the elevator) to again balance the pitching moments.

   «Pitch»  terminology

Pitch down пикировать
Nose down пикировать
Pitch up  кабрировать

Nose up  кабрировать                                        
Lateral Maneuvering

Motion about the longitudinal axis is called "roll."

Modern jet transport airplanes use combinations of aileron and spoiler deflections as primary surfaces to generate rolling motion. These deflections are controlled by the stick or wheel, and they are designed to provide precise maneuvering capability. On modern jet airplanes, the specific deflection combinations of ailerons and spoilers are usually designed to make adverse yaw virtually undetectable to the pilot. Even so, coordinated use of rudder in any lateral maneuvering should keep sideslip to a minimum.
Directional Maneuvering

Motion about the vertical axis is called "yaw".
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  The character of the motion about the vertical axis is determined by the balance of moments about the axis (around the center of gravity). The principal controller of aerodynamic moments about the vertical axis is the rudder, but it is not the only one. Moments about the vertical axis can be generated or affected by asymmetric thrust, or by asymmetric drag (generated by ailerons, spoilers, asymmetric flaps, and the like). These asymmetric moments may be desired (designed in) or undesired (perhaps the result of some failure).

  Generally, the rudder is used to control yaw in a way that minimizes the angle of sideslip, that is, the angle between the airplane's longitudinal axis and the relative wind. For example, when an engine fails on takeoff, the objective is to keep the airplane aligned with the runway by using rudder. On modern jet transports with powerful engines located away from the centerline, an engine failure can result in very large yawing moments, and rudders are generally sized to be able to control those moments down to very low speeds. This means that the rudder is very powerful and has the capability to generate very large yawing moments. When the rest of the airplane is symmetric, for example, in a condition of no engine failure, very large yawing moments would result in very large sideslip angles and large structural loads, should the pilot input full rudder when it is not needed.

  Pilots need to be aware of just how powerful the rudder is and the effect it can have when the rest of the airplane is symmetric. Many modern airplanes limit the rudder authority in parts of the flight envelope in which large deflections are not required, for example, at high speeds. In this way, the supporting structure can be made lighter. Pilots also need to be aware of such "rudder limiting" systems and how they operate on airplanes.

   Most of the dynamic stability on a modern transport comes not from the natural aerodynamics but from an active stability augmentation system: the yaw damper. If disturbed with the yaw damper off, the inertial and aerodynamic characteristics of a modern jet transport will result in a rolling and yawing motion referred to as "dutch roll." The yaw damper moves the rudder to oppose this motion and damp it out very effectively. Transport airplanes are certificated to demonstrate positively damped dutch- roll oscillations.
Unit 5.  Structures
  The structure of an airplane is designed to provide maximum strength with minimum weight. This provides maximum payload capability with long life and maximum achieved by designing alternate load paths into the structure so that a failure of one segment cannot endanger the airplane. A semimonocoque fuselage type construction is used with cantilever wings and integral tanks to provide the maximum strength to weight ratios possible. Materials are appropriately selected with the use of advanced composite replacing the heavier metal components whenever practicable.
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SEMIMONOCOQUE FUSELAGE CONSTRUCTION

The semimonocoque fuselage does not depend on a few members for strength and rigidity, therefore it may withstand considerable damage and still be strong enough to hold together. Also the technique facilitates the design and construction of a streamlined fuselage.

The semimonocoque fuselage relies on a stringer reinforced skin to carry the primary stresses. Vertical structural members called frames and bulkheads provide the shape of the fuselage. The heaviest of these are located to carry concentrated loads and at points of attachment to other units. Transverse beams support the floor panels except over the wheel wells and center wing where longitudinal beams are used. A forward and an aft bulkhead is specially designed to withstand pressurization loads. Non-structural fairings provide aerodynamic streamlining at major assembly joints such as wing to body.
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FRAME STRINGER ASSEMBLY

  The purpose of the frames and stringers is to stabilize the skin and to distribute loads. Frames are Z-section vertical members, generally spaced at regular intervals along the length of the fuselage. Heavy frame may be reinforced with an angle and is sometimes called a bulkhead. Stringer-longitudinal member which reinforces the skin and distributes the skin loads. Doublers  and/or doubler straps are used at intervals and around openings to reinforce the skin and act as a tear stopper (dual load path). They are bonded and riveted to the skin.
   FUSELAGE SKIN JOINTS

The skins are joined to provide a continuous and aerodynamically clean external fuselage surface.

Two types of skin joints are normally used. Longitudinal  lap joints are used to join upper and lower skin panels. The upper panel will be lapped over the lower panel and in addition to riveting will be bonded and sealed to prevent water entry. Circumferential skin splices are normally used where sections of the fuselage are joined (production breaks). In this case each skin section is riveted to a bulkhead and the joint sealed.
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 UNIT 6.   WING CONSTRUCTION

The structure of the wing supports the two wing mounted power plants, the flight controls and provides a lifting airfoil for the airframe. The wing also supports the main landing gear beams.

  The wing boxes and the center wing box consist of upper and lower skin panels, ribs and front and rear spars. The skin panels are reinforced by spanwise stringers, the spars by vertical stiffeners, and the wing boxes by a series of chord wise ribs. The center wing box is reinforced by spanwise beams. Access panels are provided in the wing. The areas between the front and rear spars are sealed to form integral fuel tanks. “Hat section” stringers provide vent channels for the fuel system.
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HIGH LIFT DEVICES

   Purpose

High lift devices are used to change the airflow pattern on the wing. This allows lower takeoff and landing speeds.

   Physical Description

Leading edge flaps are normally installed between the fuselage and the power plant. Leading edge slats are normally installed from the power plant outboard to the wing tip. Trailing edge flaps are installed at the rear of the wing.
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Construction may be with spars, ribs, stiffeners and composite skins or may be basically honeycomb with a graphite/epoxy skin depending on size and function.
AILERON

  Purpose

The ailerons provide roll control of the airplane around the longitudinal axis, and are attached to the wing rear spars with hinges. Balance weights and/or panels may be used to improve operation.

  Physical Description

Construction may be with spars, ribs and skin, or in the case of later airplanes basically of composite materials with the hinge, actuator and balance weight fittings attached.

Provisions are made to dissipate static electricity buildups, and for lightning protection.
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FLIGHT CONTROL/  RUDDER AND ELEVATORS

 Purpose

The rudder and elevator are used for the airplane control in the yaw and pitch axes.

  Physical Description

The rudder is a graphite/epoxy honeycomb sandwich construction. It is normally constructed in two halves, then bonded together over the supporting structure.
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The elevator is also a graphite/epoxy honeycomb sandwich attached to the spar which allows attachment of the hinge and actuator fittings. In some applications a honeycomb core is used and in others it is hollow with support ribs.

Unit 7.  POWER PLANT
  On commercial aircraft, propulsive force (thrust) is created by air-breathing engines. In turbofan engines thrust is provided: (1) by fan blades interaction with air and (2) by core engine jet reaction. Both effects work according to Newton's Third Law. The "heart" of a gas turbine-type engine is the gas generator.

THRUST CREATION
The compressor, combustor, and turbine are the major components of the gas generator which is common to the turbojet, turbofan, turboprop, and turboshaft engines. The purpose of a gas generator is to supply high temperature and pressure gas. By adding an inlet and a nozzle to the gas generator, a turbojet engine can be constructed. The thrust of a turbojet is developed by compressing air in the inlet and compressor, mixing the air with fuel and burning in the combustor, and expanding the gas stream through the turbine and nozzle. The expansion of gas through the turbine supplies the power to turn the compressor. The net thrust delivered by the engine is the result of converting internal energy to kinetic energy. The adaptions of the turbojet in the form of turbofan, turboprop, and turboshaft engines came with the need for more thrust at relatively low speeds. thrust is lower for turbofans and indicates a more economical operation. The turbofan also accelerates a large mass of air to a lower velocity than a turbojet for a higher propulsive efficiency. The frontal area of a turbofan is quite large compared to a turbojet and for this reason more drag and weight results. The fan diameter is also limited aerodynamically when compressibility effects occur.
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A gas generator that drives a propeller is a turboprop engine. The expansion of gas through the turbine supplies the energy required to turn the propeller. The limitations and advantages of the turboprop are those of the propeller. For low speed flight and short field takeoff, the propeller has a performance advantage. At speeds approaching the speed of sound, compressibility effects set in and the propeller loses its aerodynamic efficiency. Due to the rotation of the propeller, the propeller tip will approach the speed of sound before the vehicles approach.
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The turboshaft engine is similar to the turboprop except that the power is supplied to a shaft rather than a propeller. The turboshaft engine is used quite extensively for supplying power for helicopters. The turboprop engine may find application in VTOL (vertical takeoff and landing) transporters.
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The ramjet engine consists of an inlet, a combustion zone, and a nozzle. The ramjet does not have the compressor and turbine as the turbojet does. Air enters the inlet where it is compressed and then enters the combustion zone where it is mixed with the fuel and burned. The hot gases are then expelled through the nozzle developing thrust. The operation of the ramjet depends upon the inlet to decelerate the incoming air to raise the pressure in the combustion zone. The pressure rise makes it possible for the ramjet to operate. The higher the velocity of the incoming air, the more the pressure rise. It is for this reason that the ramjet operates best at high supersonic velocities. At subsonic velocities, the ramjet is inefficient and, in order to start the. Air at the relatively high velocity must enter the inlet.
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  POWER PLANT

Purpose

High bypass ratio turbofan engines provide thrust for modern commercial airplanes. They also supply electric, hydraulic, and pneumatic power for the airplane systems.

General Description

Power plant cowling consists of the inlet, fan, fan thrust reverser, and core cowls. Mounts attach the engine to the strut. The fan, fan reverser and core cowls are hinged to the strut and remain attached to the strut during an engine change. Latches at the bottom center pull the cowls together.
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TURBOFAN ENGINE

  Purpose

The power plant provides the thrust required for flight and also supplies power to aid in stopping the airplane (thrust reversers), provides bleed air for air conditioning, pressurization, and anti-icing and drives a gearbox used for electrical and hydraulic power.

General Description

The modern turbofan engine is a multi-spool, axial flow, high bypass ratio engine. The low pressure Compressor (N1) has multiple stages including a fan and is driven by a multiple stage low pressure turbine. The high pressure compressor (N2) also has multiple stages and is driven by the high pressure turbine. A singular annular combustion chamber separates the compressor sections from the turbine sections. Bearings are used to support each rotating assembly.

The accessories are mounted on and driven by the accessory gearbox at the bottom of the engine.

The turbofan engine produces approximately 75% of its thrust by moving a large amount of air at relatively low velocity. This is accomplished by use of the large fan stage of the N1 compressor.
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LOW PRESSURE SECTION

  Purpose

The Low Pressure Section contains the fan and the first few stages of the compressor. It is driven by the multi-stage low pressure turbine.

  Physical Description

An axial-flow compressor has two main elements, a rotor, and a stator. The rotor has airfoils or blades which impel air rearward in the same manner as a propeller. The stator vanes act as diffusers at each stage, partially converting velocity to pressure and also directing the air to the next rotor stage for maximum efficiency. Each pair of rotor and stator blades constitute a pressure stage.
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The low pressure turbine consists of two basic elements, the stator and the rotor. The stator element is known by a variety of names. The most common are turbine guide vanes, turbine nozzle vanes and nozzle diaphragm. The purpose of the turbine guide vanes is to increase the velocity of the exhaust gases and guide the gases onto the turbine blades properly. A shaft from the turbines drives the low pressure compressor. Bearings support the Low Pressure Rotating Assembly.

HIGH PRESSURE SECTION
  Purpose

The High Pressure Compressor (N2 ) provides the final compression of the air for the combustion section. It also drives the engine accessory section.

  Physical Description

The High Pressure Compressor (N2) like N1 consists of a rotor and a stator and works in the same manner. One difference is, in many engines the first few rows (stages) of stators are variable for airflow control.

The multi-stage turbine drives the N2 compressor by means of a large hollow shaft. This shaft is supported by bearings. A bevel gear attached to the front of the shaft provides a drive for the accessory gear box. The N1 shaft passes through the hollow N2 shaft, however there is no mechanical interconnection.
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COMBUSTION SECTION

  Purpose 
The purpose of the Combustion Section is to burn the fuel/air mixture, thereby adding heat energy to the air.

   Physical Description

There are three basic types of combustion chambers, variations within these types being in details only. These types are: multiple chamber or can type annular or basket type, can-annular type.
The annular chamber is the type most currently in use on the new turbofan engines and consists of a housing and a liner.

The housing or combustion chamber is an undivided chamber extending all the way around the outside of the turbine shaft housing. Provisions are made for installation of fuel nozzles. The fuel nozzle delivers the fuel into the liner in a finely atomized spray.

The liners have perforations of various sizes and shapes, each having a specific purpose. Some of the air entering the combustion chamber is directed inside the liner at the front end, where it mixes with the fuel and is burned. Cooling air passes between the chamber wall and liner. Louvers or holes are provided along the length of the liner to direct a cooling layer of air along the inside wall of the liner. This layer of air also controls the flame to keep it centered in the liner, preventing burning of the liner walls.

There are usually two spark igniter plugs mounted on bosses on the combustion chamber. These plugs must be long enough to extend into the liner for ignition of the fuel/air mixture.
ENGINE FUEL SYSTEM

  Purpose

The engine fuel system automatically delivers fuel to combustion system at a flow rate consistent with engine power requirement set by the flight compartment thrust lever. The system maintains the set power regardless of ambient temperature up to specific International Standard Atmosphere (I.S.A.) limits for takeoff, climb and cruise power requirement.

  General Description

The engine fuel system receives fuel from the airplane tank fuel boost pumps or by suction flow and is delivered by a low pressure (L.P.) fuel pump, through a fuel heater and fuel filter to a high pressure (H.P.) fuel pump. The H.P. pump delivers the fuel through a main engine control and fuel manifold to spray nozzles located in the combustion section. In most systems a branch of the high pressure fuel called servo fuel goes through the main engine control to operate hydraulic type actuators in the compressor airflow control.
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FUEL PUMP AND FILTER

   Purpose

Provides filtered pressurized fuel to the main engine control.

Physical Description

The fuel pump comprises a centrifugal boost stage, a single gear high pressure stage and a filter with bypass valve. A filter delta P switch is mounted to the filter housing. The gear stage pump pressure is limited by gear stage pressure relief valve.

  Operation

The fuel pump is supplied with fuel by the fuel tank boost pumps, through engine fuel supply lines. Fuel leaving the boost stage mixes with bypass return fuel from the Main Engine Control and then is directed through the fuel heater before returning to pass through the filter, immediately upstream of the gear stage (high pressure). The filter incorporates a bypass feature to ensure against fuel starvation under abnormal contamination conditions. The fuel filter bypass warning system indicates an impending bypass of the fuel pump filter. When the pressure drop across the fuel pump filter exceeds a given value, the filter delta P switch closes a circuit to ground to provide an indication in the flight compartment. On some engines the fuel heater is replaced by a fuel cooled oil cooler.
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SERVO FUEL HEATER
   Purpose

To heat the return fuel from the servo systems (air flow control components) and to provide additional protection against ice formation in the fuel system.

    Physical Description

The servo fuel heater consists of a tubular core which allows fuel passage and core mounted ribs directing oil flow.

Heat is transferred from the oil to the fuel which would melt any ice that may be in the fuel from the actuators and controls in the airflow control system.
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 ENGINE FUEL HEATER
  Purpose

The engine fuel heater is designed to melt entrained ice in the fuel, caused by low fuel temperatures.

    Physical Description

The fuel heater is a heat exchanger with no moving parts. The compressor bleed air flows through when the fuel heat valve is open. The air exhausts overboard.

Fuel is utilized to cool engine oil. Thus, when fuel heat is “ON” it is normal to see an increase in fuel temperature.

The bleed air extraction causes a slight decrease in engine pressure ratio.
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IGNITER LEAD AND PLUG
   Purpose

The cables carry the high voltage dc from the exciters to the igniters. The igniter plugs develop a high voltage arc to ignite the fuel/air mixture.

   Physical Description

The exciter to igniter plug cable consists of an insulated high tension lead enclosed in an air-cooled flexible steel conduit. The steel conduit is fed with fan discharge air and provides shielding for the high tension lead.

Each plug consists of a center electrode within a metal body. The electrode is insulated from the body and sealed to form a gas tight joint. Provisions are made for spacer gaskets to control the immersion depth of the plug, on some engine types the spacers are placed on the plug, on others the spacers are under the mounting boss.
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Unit 8. AIRFLOW CONTROL
    Purpose

The Airflow Control System permits optimum compressor performance to achieve thrust output and fuel consumption objectives with adequate stall margin.

   System Description

The Airflow Control System consists of:

1.
the variable bleed valves

2.
the variable stator vanes

3.
some installations also utilize high stage compressor bleeds.

The modern turbofan engine is designed to be most efficient and operate the best in the power area where it will spend most of its running time. The two rotating assemblies (compressors) turn at different speeds. At low powers and/or rapid changes (acceleration, deceleration) it is possible that the low pressure compressor may provide more air than the high pressure compressor can accept or handle, this will result in a compressor surge or stall. To prevent a surge or stall in this condition it is necessary to unload the compressor by venting some of the low compressor air overboard (variable bleed valves-VBV) or to restrict the airflow into the high speed compressor (variable stator vanes-VSV) until the high speed compressor can increase or stabilize its speed. Normally both of these systems work together. 
[image: image12.png]No INLET GUIDE VANES

VARIABLE STATOR
VANES (VSV)

5TH STAGE

VARIABLE BLEED
VALVE (VBV)

6TH STAGE

TTH_STAGE

AIRFLOW CONTROL





VARIABLE BLEED VALVES

    Purpose

The purpose of the variable bleed valves is to bleed some of the low pressure compressor air overboard to help prevent engine stalls or surges during starting, low power settings, rapid power changes and reverse thrust.

    Physical Description

Two types of valves may be used depending on the engine make and model. One is a 360 ring that circles the engine and is moved forward or aft by an actuator system to open or close overboard ports. The other type has several flap type valves that are opened and closed by an actuator and drive mechanism.

The engine vane and bleed control or main engine control, depending on engine type, control the actuators by directing servo fuel pressure to the actuators. The servo fuel pressure will act as a hydraulic medium to position the bleed valve actuators to the open, close or any intermediate position as scheduled by the controlling unit.
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UNIT 9.  POWER PLANT CONTROL

  Purpose

The power plant control system provides the means for controlling fuel and ignition for starting, operating and shutting down the engines and for controlling engine thrust lever in forward and reverse thrust ranges.

   General Description

The power plant control system consists of forward and reverse thrust levers, thrust control cables, engine strut control box and a push-pull cable to the fuel control.

A start lever controls fuel supply to the engine and ignition. Switches operated by the start lever operate to open the fuel valves allowing fuel from the tank to the engine. Ignition is enabled at the same time. A cable system from the start lever mechanically operates a final fuel shutoff at the fuel control, or this is accomplished electrically. 
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CABLE CONNECTION
Purpose
The cable connections provide easy connections for maintenance purposes such as engine or fuel control change.

Physical Description
An arrowhead type disconnect is used at both the engine change disconnect and also at the fuel control box.

The adjustable type disconnect has a turnbarrel type adjustment for the cable housing adjustment. A rack adjuster is also available on the control box side of the disconnect.

Care must be taken when connecting the disconnects to make sure that the clamp fits over both cable housings properly to prevent accidental disconnection.
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ENGINE INDICATING

   Purpose

To display engine performance parameters (EPR, RPM, EGT and vibration) in the flight compartment.

  System Description

Engine Pressure Ratio
Engine Pressure Ratio (EPR) indicating system provides a ratio of inlet to exhaust pressure to the indicators in the flight compartment. EPR is used for selecting thrust required.

Engine Tachometers

The engine tachometer systems determine shaft rotational speeds and provides each speed as a percentage equivalent.

Engine Exhaust Gas Temperature

Exhaust Gas Temperature (EGT) indicating system provides total temperature of the exhaust gases to the indicators in the flight compartment.

Airborne Vibration Monitor

Airborne Vibration Monitor (AVM) provides engine vibration levels to the indicators in the flight compartments.
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ENGINE SPEED TRANSMITTERS

   Purpose

The transmitters measure the speed of the rotor assemblies and transmit it to the flight compartment for display and for use in the speed controlled circuits.

   Physical Description

Two types of transmitters may be used on any one engine type.

The first is basically an electronic eddy current sensor consisting of a sensor unit, amplifier, divider circuit and a cover with 28 volt dc power required for sensor operation. Each time a fan blade passes the energized sensor a signal is produced, this signal is amplified, processed and sent to the indicator for display.
The other type transmitter used is the tachometer generator in which a permanent magnet rotor is rotated inside a housing containing a set of electrical windings. The frequency of the ac voltage produced is in direct relation to the speed at which the rotor is turned. This signal is sent to the instrument for display and to the engine speed controlled circuits in the airplane.
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FAN THRUST REVERSER
  Purpose

The fan thrust reverser provides the means to reverse the direction of the fan exhaust.

  General Description

The Thrust Reverser is an integral part of the fan stream duct and comprises two “C” sections, hinged at the top to the airplane strut. They can be opened to provide access to the engine for maintenance.

Stowed, the thrust reverser provides a smooth surface that enables the fan exhaust to produce forward thrust.

Deployed, the thrust reverser redirects the fan exhaust to produce reverse thrust.

The thrust reverser is controlled from the flight compartment by the reverse thrust levers, one for each engine. The thrust reverser is actuated utilizing the airplane hydraulic system pressure or engine pneumatic pressure. Operation of the thrust reverser is indicated in the flight compartment.
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ENGINE BEARING LUBRICATION

  Purpose

  The bearings must be lubricated and the oil retained within the engine so seals of various types are provided.

    Physical Description

  The arrangement of oil and air seals, the provisions for oil supply, oil scavenge, seal pressurization, sump venting, and pressurization chamber drainage produce a system known as a dry sump.

Oil seals are those adjacent to the bearings. They must retain the oil in the sump. They may be carbon type or the labyrinth type.
Air seals are next to the oil seals and are separated by a pressurization chamber. They are either carbon or labyrinth types. The air seals assist in maintaining adequate pressure in the pressurization chamber.

The pressurization chamber is pressurized by a supply of air from the engine parasitic flow. The volume of air supplied must maintain an adequate flow of air inward across the oil seals to blow the oil inward to the sump while some of the air is leaking outward across gaps between the rotation and stationary parts of the air seal. The theory is if the air is blowing inward the oil cannot run out.

To keep the air flowing inward to the sump it must have some place to go, so a vent is provided, through the shaft or on the top of the sump, depending on engine model. The oil scavenge pump removes a relatively small volume of air as well.

When some fault occurs and oil does leak across the oil seals, it must not be allowed to become a hazard due to fire or contamination of breathing air. Therefore a drain is provided to the pressurization chamber. The drainage line is directly connected to an overboard drain port without shutoff so that whenever the engine is running there is a flow of air out the drain.
PNEUMATIC STARTER

   Purpose

The pneumatic starter converts compressed air into rotational mechanical energy sufficient to accelerate the engine to starting speed.

   Physical Description

The starter consists primarily of an inlet and stator housing assembly, a rotating section, gear reduction section and an output section. The gear and exhaust housing assemblies enclose all components that require lubrication.

The inlet and stator housing assembly incorporates an air inlet flange and housing, a stator, and a turbine wheel radial containment ring.

The rotating section incorporates a bearing mounted turbine wheel, an axial containment ring and the exhaust housing assembly.

The gear reduction section incorporates a gear set driving three gearshafts that drive an internal gear.
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    Operation

   Compressed air is supplied through stator vanes to impart high speed rotation to turbine. The pinion gear drives a gear set which drives the gearshafts. The gear set, gearshafts and internal gear transform the high speed, low torque from the turbine wheel to low speed, higher torque. The ratchet teeth engage the pawls of the drive shaft assembly to rotate the drive shaft assembly and accelerate the engine.
  After the engine starts and air to the starter inlet is shut off, the pawls of the drive shaft assembly overrun the ratchet teeth of the internal gear hub and compress the spring sets of the drive shaft assembly. This provides disengagement of the drive shaft from the internal gear hub and allows all rotating parts except the drive shaft assembly to coast to a stop. The drive shaft assembly continues to rotate at engine speed. When the engine is shut down, the spring sets force the pawls into engagement with the ratchet teeth of the internal gear hub and the starter is ready for a new start cycle.
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UNIT 10. Fuel system
The purpose of the fuel system is to store and deliver fuel to the engines and APU. The fuel system consists of 3 tanks, lines, fittings and operating components which are compatible with all fuels meeting the engine and APU specifications.
Purpose 
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The fuel system stores fuel and delivers fuel to the engines and APU. Additional 
components and controls in the system provide rapid fueling and defueling capabilities. The tanks, lines, fittings, and operating components in the system are compatible with all fuels meeting the engine and APU manufacturer’s specifications. All fuel is stored within vented areas of the wings and wing center section. The fuel storage area is divided into integral fuel tanks. All tanks utilize a sealed-wing structure to retain the fuel.
Fuel is loaded on airplane from a ground source through a fueling receptacle in the pressure fueling station. The tanks can be filled simultaneously or separately. All fuel is stored within vented areas of the wings and wing center section. The fuel storage area is divided into integral fuel tanks. All tanks utilize a sealed-wing structure to retain the fuel. Electric motors driven boost pumps and fuel lines deliver fuel from any tank to one or both engines. Fuel from boost pumps can also be delivered through a valve into manifold for removal from the airplane. Fuel scavenge pump reduces the quantity of unusable fuel in the tank. Fuel quantity indicators indicate the quantity of fuel on the airplane.
BOOST PUMP
Purpose
The boost pump delivers fuel under pressure from tank to the engines. The pump is also used for defueling the tank and for fuel transfer between the tanks. The boost pump consists of a three-phase induction motor driven centrifugal impeller, inlet port with pump removal valve and handle, drain cock, vent port, and a discharge port. The electric motor rotates the shaft with vanes and impeller. Fuel enters the pump through the inlet and pump removal valve. The rotating impeller pressurizes the fuel and sends it to the manifold. A small portion of the fuel flows through the cooling flow passages to cool and lubricate the motor and the bearings. The rotating vanes help to discharge the cooling and lubricating flow.
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Purpose
The fuel boost pump check valve closes the boost pump outlet line when the pressure drops below a predetermined amount, thus preventing reverse fuel flow to the boost pump.

Physical Description
The valve consists of a spring-loaded-closed valve mounted in a housing. The housing has three ports: fuel in, fuel out and a pressure sensing port. The pressure sensing port is located upstream of the valve.
Operation

When the output pressure from the pump is higher than the spring force, the valve opens and fuel passes to the manifold. When pressure decreases, the spring closes the valve preventing reverse flow from the manifold to the pump.
JET PUMP

Purpose

The jet pump is for siphoning fuel from one tank and delivering it to another tank.
Physical Description
The jet pump consists of a housing enclosing a nozzle and a removal valve. The housing has two inlet and one outlet ports.
Operation

High pressure fuel enters the housing and passes through the nozzle and outlet. This flow creates a low pressure condition in the inlet surrounding the nozzle and fuel is siphoned from the tank.
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UNIT 11. ELECTRICAL  POWER
INTRODUCTION
  The electrical power is used for control, operation and indication of various airplane systems on the ground and in flight.

  Generally, the electrical power is represented by ac power (115/200V 3-phase, 115V and 28V single-phase, 400Hz), and dc power (28V). The electrical power is obtained from a number of onboard sources.

  The primary sources of ac power are the engine generators and the APU generator – electrical machines driven by mechanical energy of the engines and the APU. The primary source of dc power is the rechargeable battery. Other electrical power sources are considered secondary: they use power from the primary sources to further generate various voltages needed for aircraft system operation. So, the secondary sources of ac power are the transformer and the static inverter. The secondary sources of dc power are the transformer-rectifier and the battery charger.

When on the ground, the electrical power may also be supplied to the airplane from external ac and dc power sources through special receptacles.
  Various airplane systems consume electrical current acting as loads (users) for the electrical power system.

   All electrical loads are divided into essential loads and non-essential loads. Essential loads are those which relate to the flight control and environmental control systems, and whose operation is necessary for safety of flight. Non-essential loads may be shed under particular conditions without any serious after-effects. Examples of non-essential loads are: galley, passenger entertainment system and reading lights.
ELECTRICAL POWER DISTRIBUTION

Purpose
  Electrical power distribution is used to deliver power from the supplies to the user systems.

  The distribution is provided by buses (bus bars). A bus is a central device where wires from electrical equipment are grouped together and attached to a metal bar that is then attached to a power source. Without a bus, every electrical component would have to be connected directly to the power source. This would be very complicated and impractical. Normally, one terminal of each circuit protector (circuit breaker or fuse) running from the electrical component is attached to the bus. The power to operate all of electrical items is then obtained from one common point.

  The airplane utilizes several buses, each distributing a certain voltage to different loads.
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   The main 115V ac bus supplies all of the essential ac loads in the airplane.

The 115V ac standby bus supplies single phase power to essential flight loads and will automatically transfer power sources in case of primary source loss.

The 28V dc bus supplies power to those loads requiring dc power.

   The 28V dc standby bus supplies power to certain essential airplane loads and will transfer sources in case of primary source loss.

The 28V dc hot battery bus distributes dc power from the battery and battery charger.

    From the primary sources the electrical power is delivered to the distribution center through the feeders.

   The 115 volt ac electrical power is obtained from airplane generators (Integrated Drive Generator) or external source. The integrated drive generator (IDG) consists of a constant speed drive and generator installed side-by-side in a common housing. The Constant Speed Drive keeps rotational speed of the generator constant regardless of the engine speed (thrust mode). This keeps the ac frequency constant. Voltage regulator is used for control of the generator output voltage. The current transformer is used as a sensing device for operation of the protection circuits. Power is connected to the bus by means of breakers (the generator circuit breaker and the external power contactor). The 28 volts ac is obtained from 115 volts ac by use of a transformer.

The battery supplies 28 volts dc to the busses through relays. A battery charger uses 115 volts ac and recharges the battery. Transformer rectifier converts 115 volts ac to 28 volts dc. The standby power is obtained normally from 115 volts ac and alternatively from the battery through a static inverter.
GENERATOR

Purpose

The generator is used for converting mechanical energy into electrical power for operation of electrical system and components. The generator is rated for 115/200V, 3- phase, 400Hz, 90 kVA continuous operation measured at the generator terminals.

Physical Description

The generator is an air-cooled, brushless machine. It is driven and held within the speed range by a constant speed transmission, which is in turn driven by the airplane engine.

The generator basically consists of an ac exciter rotating armature, exciter stationary dc field, ac stationary armature, main rotating dc field, a three-phase full wave rectifier and a capacitor.

Operation

The exciter stationary field has three permanent magnets between the coils. Turning the rotor produces a voltage build-up in the generator as a result of the residual magnetism or flux from the permanent magnets. This flux produces a three-phase ac current in the rotating exciter armature and is fed to the three-phase full-wave rotating rectifier assembly where it is rectified to direct current.
 This current excites the main rotating field where it sets up a magnetic flux in the field poles. The rotating magnetic field, cutting the conductors in the ac stationary armature, produces three-phase ac output at the main terminals. Part of the ac output is fed to the regulator where it is processed by the regulator circuit and fed back into the exciter stationary field.

[image: image55.png]FAULT REPORTING
MANUAL-FAULT
ISOLATION MANUAL

W

| MAINTENANCE
MANUAL

|

WIRING DIAGRAM
MANUAL

i

POWER PLANT

BUILDUP MANUAL

MAINTENANCE |

MANUAL

SYSTEM SCHEMATICS
MANUAL

ik

I BAGGAGE/CARGO
LOADING MANUAL

MAN.U.A'L

CUSTOMIZED MANUALS
TYPES OF TECHNICAL MANUALS




VOLTAGE REGULATOR

Purpose

The voltage regulator is used for controlling the output voltage from a generator.

Physical Description

The generator voltage regulator is a solid state, ”pulse width” type voltage regulator which controls the generator output voltage by varying the exciter field power supply current.

Operation

The voltage regulator maintains the generator output voltage at 115 +/- 1 volt ac for all normal steady−state conditions. When the voltage is lowered or raised, the regulator increases or decreases the generator exciter field current. The exciter field current and voltage range from 0 to 4 amperes and 0 to 35 volt dc respectively for various generator loads.
TANK UNIT

Purpose
The  tank units are mounted throughout each fuel tank to sense fuel level variations and, as a result of capacitance change, transmit electrical signals to the fuel quantity indicators.

Physical Description

The tank  unit consists of two coaxial cylinders which are rigidly spaced at intervals throughout their length by insulating centering spacers. The inner electrode is a variable diameter tube. The outer electrode is a tube of constant diameter and is connected to the 400-Hz excitation voltage lead. The diameter of the inner electrode is profiled to provide an output signal which is linear with respect to the volume of fuel in the tank. Openings at the ends of tank units allow fuel to assume the same level between the two cylinders as that in the fuel tank.
COMPENSATOR

Purpose

The compensator unit in each tank acts as a sensing element to maintain a linear relationship between fuel dielectric properties and fuel density.

Physical Description

The compensator consists of a low impedance plate and two high impedance plates, both protected by a mechanical shield. The compensators are located so that they are completely submerged in fuel at all times. Leads from the compensator units are contained in the same harness used for the tank units.

UNIT 13.   MANUALS
LINE TECHNICIAN

The LINE TECHNICIAN performs the day-to-day maintenance activities which ensure the airplane is ready to fly. These activities may be performed during TURNAROUND service or in the hangar. They include servicing the mechanical and electronic systems, conducting periodic checks, troubleshooting, testing and inspecting using Built In Test Equipment (BITE) or external test equipment. The Line Technician’s activities include removal and replacement of faulty LINE REPLACEABLE UNITS (LRU) and certain technicians may specialize in mechanical, electrical or avionic sub-specialities.
SHOP TECHNICIAN
The SHOP TECHNICIAN repairs faulty LRU’s removed by the Line Technician. He uses BITE and AUTOMATIC TEST EQUIPMENT (ATE), BENCH TESTING and trouble shooting techniques to repair the LRU’s. Repairs may involve replacing faulty components within the LRU or returning them to the manufacturer or vendor for additional rework or overhaul.
ENGINEER
The ENGINEER analyses data from maintenance records and determines that the airplane systems are performing to the design specifications of maintainability and reliability. When required, the engineer assists the airline’s technicians, conducting in-depth analyses of maintenance problems.

Engineers assist the airline to comply with engineering changes demanded by government agencies or those actions, called SERVICE BULLETINS, recommended by the airplane manufacturer. Engineers ensure that any changes made to the airplane’s systems or structure are properly documented and recorded. These actions are part of a process called CONFIGURATION CONTROL.
CUSTOMIZED TECHNICAL MANUALS
Technical manuals prepared by the Boeing Commercial Airplane Company conform to the AIR TRANSPORT ASSOCIATION OF AMERICA specification number 100. These manuals contain the information required to service, maintain, and repair the Boeing airplanes. The manuals illustrated are CUSTOMIZED for your airline. They contain information required to maintain all of the components on your airplanes.
NON CUSTOMIZED TECHNICAL MANUALS

These five manuals also contain information necessary to maintain your airplanes however these manuals are non customized. They can be used by any airline with the same airplane model.

                                  ATA SPECIFICATION 100
The AIR TRANSPORT ASSOCIATION OF AMERICA (ATA)

Specification 100 establishes a standard presentation and policy so that the manufacturer’s data fulfills the needs of airline maintenance personnel.

The specification tells how to number and organize the manual chapters.
MAINTENANCE MANUAL
The maintenance manual contains the information necessary to allow the mechanic, or line technician, to SERVICE, TROUBLESHOOT, PROVIDE FUNCTIONALITY CHECKS, and

repair the airplane’s systems and equipment.

The manual includes system description instructions in how to remove and replace LINE REPLACEABLE UNITS (LRU), and test procedures.
FAULT REPORTING MANUAL AND FAULT ISOLATION MANUAL

The Fault Reporting Manual (FRM) and Fault Isolation Manual (FIM) are used by the flight crews and maintenance personnel to analyze and isolate airplane faults.

The Fault Reporting Manual is used by the flight crews. It contains information to analyze and report faults or malfunctions while in flight.

The Fault Isolation Manual is used by the line technician. It contains information to isolate faults by using FAULT CODE diagrams and SCHEMATIC diagrams.
RAMP MAINTENANCE MANUAL
This customized manual is a condensed Maintenance and Fault Isolation Manual.
It contains the information most frequently needed by the line technician during TURNAROUND maintenance. 

WIRING DIAGRAM MANUAL

This is a customized manual that describes the wiring and electrical equipment installed in the airplane. It is used for TROUBLESHOOTING, repairing wiring, and replacing electrical equipment.
SYSTEM SCHEMATICS MANUAL
This is another customized manual that contains SCHEMATIC diagrams for all of the airplane systems.

The schematic diagrams in this manual show system layout, system function, CIRCUIT operation, component identification and component location.
This manual is not customized. It contains instructions for restoring Boeing designed components to a serviceable condition. It is used by the OVERHAUL shop.

STRUCTURAL REPAIR MANUAL

This is a non customized manual. It contains instructions on how to repair airplane structure in the FIELD.     Ground maintenance crew

A team of mechanics and technicians that maintain and service aircraft on the ground.
UNIT 14.  Aircraft crew

    Pilots

  On commercial airliners there are always at least two pilots, and on many flights, there are three. All airline pilots have had extensive training and flying experience, often as

part of military service. The road from the first training flight to the airliner cockpit is a long and difficult one, but for many pilots, this is the only way to go.

   On an airliner, the pilot in command is called the captain. The captain, who generally sits on the left side of the cockpit, is ultimately responsible for everything that happens on the flight. This includes making major command decisions, leading the crew team, managing emergencies and handling particularly troublesome passengers. The captain also flies the plane for much of the trip, but generally trades off with the first officer at some point.

   The first officer, the second in command, sits on the right side of the cockpit. He or she has all of the same controls as the captain, and has had the same level of training. The primary reason for having two pilots on every flight is safety.      Obviously, if something happens to the captain, a plane must have another pilot who can step in. Additionally, the first officer provides a second opinion on piloting decisions, keeping pilot error to a minimum.

    Most airliners built before 1980 have a cockpit position for a flight engineer, also called the second officer. Typically, flight engineers are fully trained pilots, but on an ordinary trip, they don't fly the plane. Instead, they monitor the airplane's instruments and calculate figures such as ideal takeoff and landing speed, power settings and fuel management. In newer airliners, most of this work is done by computerized systems, eliminating the need for the flight-engineer position. In the future, it will be phased out entirely.

    All three pilots in the flight crew have equal levels of training, but they usually have varying degrees of seniority. At most airlines, the career track is based almost completely on length of service. To become a captain, you have to rise through the ranks and wait until it's your turn and a position opens up. Seniority also dictates the sorts of planes a pilot flies, as well as his or her schedule. Pilots who are relatively new to the airline will fly reserve, meaning they do not have a set flying schedule. A reserve pilot may have "on call" duty for 12 hours or longer at a stretch. In this time, the pilot has to be packed and ready to fly, because the flight scheduler might page them at any moment. If a pilot is called in, he or she reports to the airport immediately for a flight assignment (for many airlines, the pilot must be ready to go within an hour of being paged). Reserve pilots are called up when the scheduled pilot becomes ill or can't make the flight for some other reason. The life of the reserve pilot is largely unpredictable: Pilots might spend several days on reserve and never get paged, or they might get paged every day.

    And when they report for duty, they could be flying over to the next state or they might be putting in a three-day trip to another part of the world. With this hectic schedule, it's no wonder flights are occasionally delayed while waiting around for crew members to arrive.
   Pilots with more seniority pick out a regular flight schedule, called a line. Pilots holding a line live a more "ordinary" sort of life, in the sense that they know ahead of time when they'll be working. But even these pilots spend a lot of time away from their families, and they never know what delays they'll encounter. In the United States, a pilot's scheduled flight time should not exceed 8 hours in a row for domestic flights or 12 hours for international flights. In actuality, however, pilots may work for more than 16 hours straight, since flights are often delayed or extended.

   A pilot typically arrives at the airport at least an hour before departure (two hours for international flights). Most airlines have a computerized check-in system in the pilot's lounge. This gives the pilots the details of the flight, including the weather, the number of passengers on board and the other crew members who will be working. In order to keep everything in one place, pilots generally keep their flight papers and any other information in a large briefcase.

   In the time before take-off, a pilot reviews this information, works out the flight plan, files it with air traffic control and meets with the rest of the crew. Once the airplane has landed, the captain meets with the arriving flight crew to find out if they experienced any irregularities. The first officer performs a general inspection of the plane to make sure everything is in good order. After this walk-through, the pilots meet in the cockpit and make sure all of the instruments and controls are working properly.

    Before takeoff, the captain must sign the flight release, a document attesting that the crew is fit and that the pilots have reviewed the flight information. While they're preparing for takeoff, the pilots will receive an up-to-date weather report and passenger count and a pre-departure clearance form. To make the paperwork easier, many cockpits are equipped with a built-in printer that receives information from the gate agents and the control tower.
   When the paperwork is finished, the attendants secure all the doors and the captain gives the go-ahead for "pushback" (pushing the plane back from the gate so it can move onto the runway). Then, the pilots simply wait their turn and follow the air traffic controller's instructions for takeoff.

   In an uneventful flight, takeoff and landing require the most intensive piloting. In modern airliners, the pilot's main responsibilities are to monitor the automatic systems to make sure the plane is flying correctly and to alter the course as needed.

   In an emergency, of course, things can get a lot more hectic. All airline pilots have extensive training in dealing with the unexpected and keeping a cool head in precarious situations. Fortunately, it is only on rare occasions that pilots have to put this training to work, but they must be ready to leap into action at all times.

   The life of flight attendants -- the crew members who take care of the passengers - is also filled with unpredictability. In the next section, we'll look at the work that flight attendants do on a flight, and we'll find out what it takes to become a flight attendant.
     Flight attendants

   On a commercial flight in the United States, there must be one flight attendant for every 50 passengers. These attendants have a variety of responsibilities in their work, which begins before the first passenger boards and continues through the entire flight. Before boarding, the whole crew meets, the captain reviews the flight schedule and any safety concerns, and the lead attendant assigns each attendant to a particular section of the plane. Before the plane takes off, the attendants must:

•
Greet passengers and direct them to their seats

•
Help passengers stow their carry-on luggage

•
Make sure passengers near the emergency exits are prepared to help out in an emergency

•
Run over safety procedures or show a safety video

•
Check every seat to make sure all passengers are buckled-in and that their seats are in the right position

•
Lock the doors and arm them so that the emergency slides will inflate if they are opened

   After they have worked through this checklist, flight attendants strap themselves into their jump seats. Once the plane levels off, the attendants prepare food and drinks, load the refreshment and meal carts, and serve the passengers.

Additionally, attendants must make sure that all passengers adhere to the safety guidelines, and they have to deal with any emergency situations that come up. If there is a problem with the plane, the crew must keep the passengers calm and help them exit the aircraft if necessary. Attendants must also be prepared to deal with terrorists, irate passengers and various medical emergencies. In situations where most people would be paralyzed with panic, flight attendants have to keep their wits about them and work through the emergency.

   To deal with all of these duties, a flight attendant must possess certain abilities and personality traits. Airlines look for friendly people who can memorize a lot of information and keep a cool head under pressure. To get a position with an airline, potential flight attendants must interview for the job, pass a medical exam, and work their way through a rigorous schedule of instruction and performance reviews. During the training period, which can last between three and nine weeks, a potential attendant lives with other candidates at a hotel or dorm facility, where they attend classes on everything from food service to dealing with armed hijackers. At this time, the candidates may receive a weekly allowance for expenses, but they aren't actually considered airline employees.

    They are not hired officially until after they complete the entire training course and pass all tests.

   As with pilots, a flight attendant's work schedule is determined by seniority. Newer flight attendants have to fly reserve, rarely knowing where they will be headed the next day. They are at the mercy of the crew-schedulers -- the airline employees who figure out who needs to be where on a day-to-day basis. After a year, or in some cases many years, attendants may hold their own line, maintaining a regular, set schedule.
      APPENDIX
Important verbs

Verb “to fly”

Fly [flaI] – flew [flH] – flown [floun]

1.
[I] to travel by plane:

You can fly direct from London to Tokyo in under 12 hours now.

2.
[I] to move through the air in order to go from one place to another.

These planes can fly at incredibly high speeds.

3.
[T] to carry or send goods or people by plane.

fly smth. into/out of

US planes have been flying food and medical supplies into the area.

4.
[I, T] to use a particular AIRLINE or use a particular type of ticket when flying.

We usually fly economy class. I usually fly Continental.

5.
[I, T] to control a plane through the air.

The Prince has his own private jet which he flies himself.

6.
[T] to cross an area of water in a plane.

the first woman to fly the Atlantic
Verb “bear”

	Bear – bore – borne (born)
	Нести, нести груз, нести тяжесть, поддерживать, подпирать

	Airborne = supported by air
	Переносимый по воздуху, находящийся в воздухе, оторвавшийся от земли, установленный на борту самолёта, бортовой

	Bearing
	Опора, подшипник

	Bearing
	Пеленг

	Bearings
	Относительное положение, направление


Verb “propel”

	Propel
	Продвигать вперёд, толкать, двигать, приводить в движение

	Propulsion
	1. Продвижение, сообщение движения вперёд

2. Тяга (передаваемая движителю сила), тяговое усилие

3. Силовая установка, двигательная установка, двигатель

	Propulsive
	Приводящий в движение, продвигающий, сообщающий поступательное движение, толкающий

	Propulsor
	Движитель

	Propeller
	1. Пропеллер, воздушный винт

2. Движитель


EXERCISES   

1. Give the synonyms:

to work —
undercarriage — empennage —
to correct — trouble —

air stairs — latch —
port engine — inflate —
plane — luggage —

to locate faults — snag —

assist — vest — cargo —
2. Give the antonyms:
connect —
load — embark —
lock — maximum —
port engine — major repair —
forward — high —
retract — icing —
defueling —

able — heating — slow — outside — overwing function —
3.  Write synonyms:

perform inspection —
locate faults — faults —
watch 
instruments — observe faults —
irregularities — rectify faults
 —to position chocks — lubricant —

failed equipment —
major repair —
shut down the failed engine — 
a good specialist —
assistance —

perform maintenance —
to make an inspection — if needed —
4.Write Participle I and Participle II:
adjust—
damage—
begin—
run— load—
restart—become
see— regulate —
design —
grow —
shut — locate —
break —
bring —
teach — inspect —
write —
cut —
wear — repair —
find —
do —
leave — replace —
take —
fly —
forget — refuel —
give —
lose —
be — lower —
speak —
make —
go —

5. Use prepositions where necessary:

1.
The crew is . . . the cockpit
2.Would you like to speak . . . your representative?

3. Have you ever been …. Inspection department?
4.
Will you fill the tanks . . . cold water?

5.
The mechanic is . . . the ladder inspecting the tail.

 6.
We're waiting . . . the ladder.

7.
B-747 is one . . . the biggest jets.

8.
A-310 airbus has 2 engines . . . the wing . . . each side . . . the fuselage.

 9.
Wipe oil . . . engine nacelles and landing gear.

10. Prepare aircraft . . . fuelling.

11. Drain water . . . aircraft fuel tanks. 

12. Check fuel drains . . . water.

13. Mechanics do much work . . . the ground and . . . the air. 

14. I write my technical report . . . flight.

15. The aircraft can be loaded and unloaded . . . 2 hours. 

16. Remove snow . . . the aircraft.

17. We need . . . 20 tons . . . fuel.

18. I watch . . . the engine instruments . . . flight.
6. Put each word into its correct place:

tighten using covering faulty inflate protective install tightness damaged fill

1.
We . . . fuel tanks and oil reservoirs. 

2.
We repair cracks or tears in skin . . . .

 3.
They replace lights and . . . wiring.

4.
They may have to wear . . . devices. 

5.
We may have to . . . engines.

6.
We have to test . . . of connections. 

7.
We may have to . . . loose bolts.

8.
They can remove the . . . parts. 

9.
They can . . . tires.

10. They service aircraft . . . tools.
7. Put each word into its correct place:

rectified warning leaks safety loose run starting finding power renew 
overhaul responsible explosion failure detect
1.     Routine inspection means inspection for cracks, . . . rivets, corrosion, bow. 

2.     Structural inspection includes maintenance and . . . of fire control systems.

3.
It includes maintenance of cabin installations, repair of lifebelts, harnesses and . . . belts.

4.
The duties include maintenance and fault . . . in aircraft electrical systems.

5.
The job includes maintenance of fuses, heating, engine . . . electrical instruments. 

6.
They maintain . . . plants.

7.
They service fire . . . and extinguishing systems. 

8.
Flight engineers are . . . for fuels and fuel systems.

9.
They are responsible for refueling, defueling and . . . precautions. 

10. They . . . cracks and provide cleaning.

11. They examine engines and ground . . . engines. 

12. They . . . cables.

13. They test equipment for . . . and errors. 

14. All faults are to be recorded and . . . .

15. They investigate failed components to discover the causes of . . . .
8. Use the correct form of the given word:
       1.find

The duties include maintenance and fault . . . in aircraft/helicopter systems. 

2.
start

The job includes maintenance of fuses, heating and engine . . . 
3.
cool

They inspect and adjust fuel systems/oil systems tanks, . . cocks. 

4.
perform

They control engine . . . .

 5.
function

They check . . . of electrical components.

 6.
equip

They test . . . for leaks and errors.

 7.
replace

After any . . . full functioning checks are to be made.

 8.
retract

These checks include . . . of landing gear. 

9.
detail

Their duties are draining oil and other systems, inspection of tanks, examination of pressurization and leak rate tests.

     10. extinguish

They inspect and recharge fire . . . bottles.

11. equip

We inspect safety . . . . 

12. fail

We investigate . . . components to discover the causes of failure. 

13. inspect maintain

Structural . . . includes . . . and overhaul of systems.

 14. install

Structural inspection includes maintenance of cabin . . . . 

15. invert convert

Their job includes maintenance of fuses, circuit breakers, relays, . . .and . . . . 

16. response

Flight engineers/mechanics are . . . for fuel systems.
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According to Fuselage configuration
	Classic configuration aircraft (single fuselage)
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	Twin-fuselage a/c
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	Twin-boom fuselage a/c
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According to number of wings
	Monoplane (моноплан)
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	Biplane (биплан)
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	Sesquiplane (полутораплан)
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	Triplane (триплан)
	Three wings

	Polyplane (полиплан)
	Four and more wings


According to Fuselage structure
	F

u s e l a g e
	Truss-type fuselage
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	Monocoque
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	Beam-type fuselage
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Wings with respect  to body

	High-wing (monoplane) (высокоплан)
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	Midwing (monoplane) (среднеплан)
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	Low-wing (monoplane) (низкоплан)
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STUDENTS’ DICTIONARY
 Airplane
	carrier-based
	aeroplane
	базирующийся на авианосец самолёт

	
	aircraft
	самолет, летательный аппарат, воздушное судно

	heavier-than-air
	aircraft
	летательный аппарат тяжёлее воздуха

	lighter-than-air
	aircraft
	летательный аппарат лёгче воздуха

	ultra-light
	aircraft
	сверхлегкий летательный аппарат

	vertical takeoff and landing
	aircraft
	самолёт вертикального взлёта и посадки

	short takeoff and landing
	aircraft
	самолёт короткого взлёта и посадки

	paved runway
	aircraft
	ВПП с твёрдым покрытием

	commercial
	aircraft
	пассажирский самолет

	cargo
	aircraft
	грузовое воздушное судно

	freight
	aircraft
	грузовое воздушное судно

	local service
	aircraft
	самолет местных авиалиний

	jet
	airliner
	реактивный авиалайнер

	
	airplane
	самолет, летательный аппарат, воздушное судно

	
	airship
	дирижабль

	
	amphibian
	самолет-амфибия

	
	balloon
	воздушный шар, аэростат

	
	craft
	самолет, летательный аппарат, воздушное судно

	basic
	dimensions
	основные размеры

	
	empennage
	оперение

	leading edge
	flaps
	щитки передней кромки

	trailing edge
	flaps
	закрылки

	level
	flight
	горизонтальный полет

	climb
	flight
	полет с набором высоты

	
	fuselage
	фюзеляж

	aft
	fuselage
	хвостовая часть фюзеляжа

	semi-monocoque
	fuselage
	фюзеляж типа полумонокок

	main landing
	gear
	основная опора шасси

	nose landing
	gear
	передняя опора шасси

	
	helicopter
	вертолет

	
	jet
	реактивный самолет

	jumbo
	jet
	широкофюзеляжный реактивный самолет

	composite
	materials
	композитные материалы

	
	nacelle
	гондола

	spoiler
	panels
	панели спойлеров

	land
	plane
	сухопутное воздушное судно

	sea
	plane
	гидроплан

	jack
	points
	места установки подъемников

	
	pylon (strut)
	пилон

	leading edge
	slats
	предкрылки

	landing
	speed
	посадочная скорость

	takeoff
	speed
	взлетная скорость

	horizontal
	stabilizer
	горизонтальный стабилизатор

	vertical
	stabilizer
	вертикальный стабилизатор

	auxiliary power
	unit
	вспомогательная силовая установка

	
	vehicle
	транспортное средство

	engine-driven
	vehicle
	транспортное средство, приводимое в движение двигателем

	
	wing
	крыло

	full cantilever
	wing
	полностью консольное крыло


 Airport 
	
	apron
	перрон

	residential
	area
	жилая зона

	cargo-loading
	area
	зона погрузки

	maintenance
	area
	зона технического обслуживания

	parking
	area
	зона стоянки

	
	arrival
	прибытие, прилет

	
	board
	садиться на воздушное судно

	
	boarding
	посадка

	
	clearance
	разрешение (диспетчерское)

	departure
	clearance
	разрешение на вылет

	take-off
	clearance
	разрешение на взлет

	landing
	clearance
	разрешение на посадку

	air traffic
	control
	управление воздушным движением

	ground
	controller
	наземный диспетчер (службы воздушного движения)

	departure
	controller
	диспетчер вылетов

	route traffic
	controller
	диспетчер на маршруте

	
	departure
	отправление, вылет

	airport of
	destination
	аэропорт назначения

	compass
	direction
	направление по компасу

	
	disembark
	высаживаться с воздушного судна

	
	disembarkation
	высадка

	
	drainage
	дренаж

	
	embark
	садиться на воздушное судно

	
	embarkation
	посадка

	
	gate
	стоянка

	
	hangar
	ангар

	
	layout
	расположение

	
	level
	эшелон полета

	approach
	lights
	огни приближения (подхода) к ВПП

	
	lights
	светосигнальные огни

	runway
	lights
	огни вдоль ВПП

	taxiway
	lights
	огни вдоль рулежной дорожки

	threshold
	lights
	входные огни (ВПП)

	runway center-line flush
	lights
	огни осевой линии ВПП, утопленные

	runway edge
	lights
	огни кромки ВПП

	obstruction lights
	lights
	заградительные огни (на трубах, радиомачтах и т.п.)

	airport of
	origin
	аэропорт вылета

	fuel
	pumper
	топливозаправщик

	
	runway
	ВПП

	paved
	runway
	ВПП с твердым покрытием

	assigned
	runway
	назначенная ВПП

	landing
	strip
	посадочная полоса (с грунтовым покрытием)

	
	taxiway
	рулежная дорожка

	
	terminal
	терминал

	control
	tower
	диспетчерская вышка

	reduced
	visibility
	ограниченная видимость


MOTION OF AIRPLANE – ДВИЖЕНИЕ САМОЛЕТА
	
	airflow
	воздушный поток

	
	airfoil
	аэродинамический профиль

	
	airstream
	воздушный поток

	angle of
	attack
	угол атаки

	
	attitude
	пространственное положение (самолета)

	rudder
	authority
	эффективность руля направления (степень влияния)

	
	balance
	уравновешивать

	
	bank
	крен (угол)

	glideslope
	capture
	захват глиссадного маяка

	localizer
	capture
	захват курсового маяка

	yaw
	damper
	демпфер рыскания

	
	drag
	сопротивление (аэродинамическое)

	leading
	edge
	передняя кромка

	trailing
	edge
	задняя кромка

	center of
	gravity
	центр тяжести

	
	heading
	курс

	
	lateral
	поперечный

	
	lift
	подъемная сила

	
	longitudinal
	продольный

	directional
	maneuvering
	путевое маневрирование

	pitch
	maneuvering
	маневрирование по тангажу

	lateral
	maneuvering
	поперечное маневрирование

	
	moment
	момент (произведение силы на плечо)

	
	offset
	компенсировать

	
	overcome
	преодолевать

	
	pitch
	тангаж

	
	propulsion
	движущая сила, тяга

	
	roll
	выполнять крен

	propulsion
	system
	силовая установка, двигательная установка

	
	thrust
	тяга (толкающая сила)

	
	weight
	вес

	relative
	wind
	относительный поток

	
	yaw
	рыскание


ELECTRICAL POWER – СИСТЕМА ЭЛЕКТРОПИТАНИЯ
	
	ac (alternating
	переменный ток
	

	
	current)
	
	

	power
	amplifier
	усилитель мощности
	

	exciter
	armature
	роторная обмотка секции возбуждения
	

	rotating
	armature
	ротор
	

	stationary
	armature
	статорная обмотка; статор
	

	
	bargraph
	столбчатый (полосковый) индикатор
	

	
	battery
	(аккумуляторная) батарея
	

	
	bias
	смещение (p-n перехода в транзисторе)
	

	cylinder
	block
	блок цилиндров
	

	circuit
	breaker
	автомат защиты сети (АЗС)
	

	full-wave rectifier
	bridge
	двухполупериодный выпрямитель
	

	voltage
	build-up
	нарастание напряжения
	

	ac
	bus
	шина переменного тока
	

	ac standby
	bus
	резервная шина переменного тока
	

	dc
	bus
	шина постоянного тока
	

	dc battery
	bus
	батарейная шина постоянного тока
	

	load
	bus
	шина нагрузки
	

	power
	cable
	силовой кабель
	

	filler
	cap
	пробка заправочной горловины
	

	
	capacitor
	конденсатор
	

	cell
	case
	корпус элемента
	

	
	cell
	элемент аккумуляторной батареи
	

	battery
	charger
	устройство заряда батареи
	

	short
	circuit
	короткое замыкание цепи
	

	open
	circuit
	обрыв цепи
	

	INVERTER-type
	circuit
	логический инвертор
	

	magnetic
	circuit
	магнитная цепь
	

	short
	circuit
	короткое замыкание
	

	solid state
	circuit
	полупроводниковая схема
	

	SWITCH-type
	circuit
	логический ключ
	

	time delay
	circuit
	схема временной задержки
	

	
	coil
	катушка; обмотка
	

	steady-state
	conditions
	установившиеся условия
	

	poor
	connection
	ненадежное соединение
	

	main/auxiliary
	contacts
	основные/вспомогательные контакты
	

	output voltage
	control
	схема управления выходным напряжением
	

	blow-through air
	cooling
	охлаждение методом приточной вентиляции
	

	draw-through air
	cooling
	охлаждение методом вытяжной вентиляции
	

	forced air
	cooling
	принудительное охлаждение
	

	
	core
	сердечник
	

	hydraulic
	coupling
	гидравлическая связь
	

	
	dc (direct
	постоянный ток
	


	
	current)
	
	

	axial geared
	differential
	аксиальный шестеренчатый дифференциал
	

	
	discharge
	разряд
	

	variable
	displacement
	изменяемый (переменный) объем переноса (жидкости)
	

	fixed
	displacement
	постоянный объем переноса (жидкости)
	

	negative
	displacement
	«отрицательный» перенос (жидкости), т.е. перенос в обратную
	

	
	distribution
	сторону
	

	power
	
	распределение питания
	

	constant speed
	drive (CSD)
	привод постоянных оборотов (ППО)
	


	mechanical
	drive
	механический привод
	

	
	earthing
	заземление
	

	
	failure
	 отказ
	

	ground
	fault
	короткое замыкание на землю
	

	electro-magnetic
	field
	электромагнитное поле
	

	rotating dc
	field
	вращающаяся обмотка постоянного тока
	

	input/output
	filter
	входной/выходной фильтр
	

	logic
	gate
	логический элемент; логическая ячейка
	

	trim
	gear
	корректирующее зубчатое колесо
	

	output ring
	gear
	выходной эпицикл
	

	engine
	gearbox
	коробка приводов двигателя (самолета)
	

	
	generator
	генератор
	

	APU
	generator
	генератор вспомогательной силовой установки (ВСУ)
	

	
	ground
	нулевой потенциал; "земля"
	

	
	grounding
	заземление
	

	control
	input
	вход управления
	

	excitation
	input
	вход возбуждения
	

	static
	invertor
	статический преобразователь (инвертор)
	

	permanent magnet
	latch
	фиксатор на основе постоянного магнита
	

	
	leakage
	утечка (тока)
	

	gear down
	light
	табло (индикатор) выпущенного положения шасси
	

	air-cooled brushless
	machine
	бесщеточная (электрическая) машина с воздушным
	

	permanent
	magnet
	постоянный магнит
	

	residual
	magnetism
	остаточная намагниченность
	

	analog
	meter
	аналоговый измеритель
	

	digital
	meter
	цифровой измеритель
	

	
	modulator
	модулятор
	

	hydraulic
	motor
	гидравлический мотор
	

	
	oscillator
	задающий генератор
	

	power
	output
	силовой выход
	

	
	overcurrent
	перегрузка по току (неисправность)
	

	
	overfrequency
	повышенная частота (неисправность)
	

	
	overvoltage
	повышенное напряжение (неисправность)
	


	
	pin
	контакт (разъема); штырь

	guide
	pin
	направляющий штырь

	interlock
	pin
	контакт блокировки

	cell
	plate
	пластина элемента

	field
	pole
	полюс магнитного поля катушки

	normal
	position
	положение под углом 90 градусов (т. е. по нормали)

	standby
	power
	резервное питание

	built-in
	protection
	встроенная защита

	differential
	protection
	дифференциальная защита

	hydraulic
	pump
	гидравлический насос

	
	recharge
	перезаряд

	silicon controlled
	rectifier
	кремниевый управляемый вентиль (тиристор)


	voltage
	
	регулятор напряжения

	
	relay
	реле

	
	reset
	заново включить (об АЗС); переустановить

	adjustment
	screw
	регулировочный винт

	phase
	sequence
	очередность следования фаз

	carrier
	shaft
	водило

	plunger -type
	solenoid
	соленоид с сердечником

	external
	source
	внешний источник

	return
	spring
	возвратная пружина

	exciter
	stator
	статорная обмотка секции возбуждения

	
	supply
	подача (питания)

	power
	supply
	источник питания

	solid state
	switch
	полупроводниковый ключ

	contact
	tab
	контактный вывод элемента

	
	terminals
	зажимы; клеммы

	
	transformer
	трансформатор

	current
	transformer
	трансформатор тока

	
	trip
	отпускание разъединителя; размыкание контактов ;


FUEL SYSTEM - ТОПЛИВНАЯ СИСТЕМА
	port
	adapter
	переходник (адаптер) штуцера

	actuating
	arm
	приводной рычаг

	flame
	arrestor
	пламегаситель

	gate
	assembly
	узел затвора

	
	bearing
	подшипник

	capacitance
	bridge
	емкостный мост

	temperature
	bulb
	датчик температуры

	index
	bushing
	контрольная (направляющая) втулка

	
	cam
	кулачок

	variable
	capacitor
	конденсатор переменной емкости

	
	carrier
	каретка

	visual
	check
	визуальный контроль

	drain
	cock
	дренажный кран

	deflection
	coil
	отклоняющая катушка

	
	compensator
	компенсатор

	temperature
	compensator
	компенсатор температуры

	operating
	components
	рабочие (активные) элементы

	low pressure
	condition
	состояние с низким давлением

	coaxial
	cylinders
	соосные цилиндры

	
	defueling
	слив топлива

	fuel
	density
	плотность топлива

	
	diaphragm
	диафрагма

	
	downstream
	ниже по потоку; после (устройства)

	vent
	duct
	дренажный трубопровод

	inner/outer
	electrode
	внутренний/внешний электрод

	
	engage
	сцеплять; вводить в работу

	
	fitting
	фитинг

	cork
	float
	пробковый поплавок

	cooling and lubricating
	flow
	поток охлаждения и смазки

	reverse fuel
	flow
	обратный поток топлива

	
	flush
	заподлицо, вровень

	spring
	force
	усилие пружины

	
	fueling
	заправка топливом

	
	gage
	манометр

	fuel
	gaging
	замер топлива

	
	gasket
	прокладка

	sliding
	gate
	скользящий затвор; задвижка

	
	guide
	направляющая

	
	handle
	рукоятка

	
	harness
	электрический жгут

	
	hinge
	шарнир, петля

	fuel quantity
	indication
	система индикации количества топлива

	fuel quantity
	indicator
	указатель количества топлива

	air
	inlet
	воздухозаборник

	fuel
	level
	уровень топлива

	fuel
	line
	топливная магистраль

	
	manifold
	коллектор

	temperature
	monitoring
	контроль температуры

	
	nozzle
	сопло

	adjustment
	nut
	регулировочная гайка

	manual
	override
	ручное пересиливание

	cooling flow
	passage
	проход для потока охлаждения

	stand
	pipe
	вертикальная трубка

	
	pivot
	поворот; ось вращения

	circular
	plate
	круглая пластинка


	open
	port
	штуцер открывания

	vent
	port
	штуцер дренажа

	inlet
	port
	входной штуцер

	discharge
	port
	штуцер нагнетания, выпуска

	pressure sensing
	port
	штуцер измерения давления

	expansion
	pot
	чашка элемента теплового расширения

	excessive
	pressure
	избыточное (чрезмерное) давление

	boost
	pump
	подкачивающий насос

	fuel scavenge
	pump
	откачивающий топливный насос

	jet
	pump
	струйный насос

	gage
	reading
	показания прибора (манометра)

	
	receptacle
	адаптер, приемная часть соединителя

	linear
	relationship
	линейная зависимость

	"O"
	ring
	кольцо круглого сечения

	
	roller
	ролик

	vent
	scoop
	воздухозаборник совкового типа

	
	seal
	уплотнение

	gate
	seal
	уплотнение затвора

	spring-loaded
	seals
	подпружиненное уплотнение

	splined
	shaft
	шлицевой вал

	mechanical
	shield
	механический экран

	closing
	signal
	сигнал на закрывание

	wing lower
	skin
	нижняя обшивка крыла

	
	slot
	вырез, щель

	ground fuel
	source
	аэродромный источник топлива

	insulating centering
	spacer
	центрирующая изолирующая (распорная) втулка

	pressure fueling
	station
	щиток заправки под давлением

	valve open
	stop
	упор открытого положения клапана

	valve
	stopper
	ограничитель клапана

	sealed wing
	structure
	герметизированная конструкция крыла

	mounting
	surface
	установочная поверхность

	float
	switch
	поплавковый переключатель (сигнализатор)

	pressure
	switch
	сигнализатор давления

	limit
	switch
	концевой переключатель

	fuel vent
	system
	дренажная система топливных баков

	fuel
	tank
	топливный бак

	integral fuel
	tank
	топливный бак кессонного типа

	
	torque
	крутящий момент

	gear
	train
	зубчатая передача


	fuel
	transfer
	перекачка топлива

	tank
	unit
	топливомер

	resistance
	unit
	элемент сопротивления

	
	upstream
	выше по потоку; до (устройства)

	relative
	value
	относительная величина

	check
	valve
	обратный клапан

	bypass
	valve
	перепускной клапан

	motor operated
	valve
	клапан с приводом от электродвигателя

	manually operated
	valve
	клапан с ручным приводом

	solenoid
	valve
	соленоидный клапан

	float
	valve
	поплавковый клапан

	fueling
	valve
	клапан топливозаправки

	pump removal
	valve
	демонтажный клапан насоса

	drain
	valve
	дренажный клапан

	spring-loaded-closed
	valve
	клапан, подпружиненный на закрытие

	removal check
	valve
	демонтажный обратный клапан

	flapper
	valve
	лепестковый клапан

	shutoff
	valve
	запорный клапан


HYDRAULICS – ГИДРАВЛИЧЕСКАЯ СИСТЕМА
	shock
	absorber
	амортизатор; амортстойка

	hydraulic
	accumulator
	гидравлический аккумулятор

	magnetic
	attraction
	магнитное притяжение

	rotatable
	ball
	поворачиваемый шар

	cylinder
	barrel
	гильза цилиндра

	
	bias
	смещать

	
	bowl
	стакан (фильтра)

	indicator
	button
	кнопка индикатора

	fluid
	chamber
	жидкостная камера

	gas
	chamber
	газовая камера

	moving
	coil
	подвижная катушка

	
	compatible
	совместимый

	sealed
	container
	герметичный контейнер

	
	contaminant
	загрязняющее вещество

	solid
	contaminants
	твердые загрязнения

	spring loaded
	core
	подпружиненный сердечник

	case
	drain
	дренаж корпуса

	pressure
	drop
	падение давления

	filter
	element
	элемент фильтра

	heat
	exchanger
	теплообменник

	permanent type
	fitting
	неразборный фитинг

	fluid
	flow
	расход жидкости

	positive
	flow
	принудительный поток

	fire resistant
	fluid
	негорючая жидкость

	flammable
	fluid
	горючая жидкость

	hydraulic
	fluid
	гидравлическая жидкость

	mineral based
	fluid
	жидкость на минеральной основе

	pressurized
	fluid
	жидкость под давлением

	hydraulic
	fuse
	гидравлический предохранитель

	float
	gage
	поплавковый индикатор уровня

	pressure
	gage
	манометр

	control
	head
	управляющая головка

	flexible
	hose
	гибкий шланг

	tubing
	identification
	идентификация трубопроводов


	pressure
	port
	отверстие нагнетания

	supply
	port
	отверстие питания

	electrically driven
	pump
	насос с электрическим приводом

	hydraulic
	pump
	гидравлический насос

	mechanically driven
	pump
	насос с механическим приводом

	pneumatically driven
	pump
	насос с пневматическим приводом

	filter
	rating
	номинальный размер ячейки фильтра

	
	reservoir
	резервуар

	pressure adjusting
	screw
	винт регулировки давления

	
	seal
	уплотнение

	drive
	shaft
	приводной вал

	shear
	shaft
	срезной вал

	valve
	slide
	ползун клапана

	high pressure air
	source
	источник воздуха высокого давления

	compensator
	spring
	пружина компенсатора

	piston
	stroke
	ход поршня

	landing gear shock
	strut
	амортизационная стойка опоры шасси

	pressure
	switch
	сигнализатор давления

	temperature
	switch
	сигнализатор температуры


	check
	valve
	обратный клапан

	compensator
	valve
	компенсирующий клапан

	directional
	valve
	клапан направления

	high pressure air
	valve
	воздушный клапан высокого давления

	line disconnect
	valve
	клапан разъединения магистралей; герморазъем

	motor operated
	valve
	клапан с приводом от двигателя

	pilot
	valve
	управляющий (вспомогательный) клапан

	
	valve
	действие давлением

	pressure relief
	valve
	стравливающий клапан


LANDING GEAR – ШАССИ
	                wheel
	Axle
	ось колеса

	
	brakes
	тормоза

	tire
	burst
	разрыв пневматика

	brake anti-skid
	control
	антиюзовое управление тормозами

	
	extend
	выпускать (шасси)

	main
	gear
	основная опора шасси

	nose
	gear
	передняя опора шасси

	over
	inflation
	избыточное наполнение (пневматика)

	fusible
	material
	плавкий материал

	ferrous metal
	plate
	железосодержащая металлическая пластинка

	thermal
	plug
	термосвидетель

	pressure relief
	point
	точка стравливания

	
	receptacle
	розетка электрического соединителя

	
	retract
	убирать (шасси)

	release
	temperature
	температура выпуска (воздуха из пневматика)

	
	tires
	пневматики ( шины)

	wheel speed
	transducer
	датчик скорости вращения колеса

	inflation
	valve
	клапан зарядки пневматика

	pressure relief
	valve
	стравливающий клапан


STRUCTURES - КОНСТРУКЦИЯ САМОЛЕТА
	
	aileron
	элерон

	lifting
	airfoil
	аэродинамический профиль

	reinforcing
	element
	усиливающий элемент

	frame stringer
	assembly
	сборка шпангоута со стрингером

	keel
	beam
	килевая балка

	longitudinal
	beam
	продольная балка

	transverse
	beam
	поперечная балка

	
	bond
	склеивать

	wing
	box
	кессон

	static electricity
	buildup
	накопление статического электричества

	
	bulkhead
	усиленная перегородка перегородка (шпангоут)

	pressure
	bulkhead
	гермошпангоут

	wing front spar
	bulkhead
	шпангоут в месте переднего лонжерона крыла

	vent
	channel
	дренажный канал

	surface
	coat
	поверхностное покрытие

	fuel resistant
	coating
	топливостойкое покрытие

	advanced
	composite
	современный композитный материал


	wing-to-body
	
	обтекатель "крыло-фюзеляж"

	elevator
	
	Руль высоты

	cadmium plated
	fastener
	соединитель с кадмиевым покрытием

	high strength
	fiber
	волокно высокой прочности

	
	fiberglass
	фиберглас, стеклотекстолит

	graphite/kevlar
	filament
	углеродное/кевларовое волокно

	leading edge
	flap
	щиток передней кромки

	trailing edge
	flap
	закрылок

	spring
	force
	усилие пружины

	
	frame
	шпангоут; планер самолета

	circular
	frame
	кольцевой шпангоут

	semimonocoque type
	fuselage
	фюзеляж типа полумонокок


	access
	panel
	смотровой люк

	skin
	panel
	панель обшивки

	upper/lower skin
	panel
	верхняя/нижняя панель обшивки


	
	rib
	нервюра; ребро

	chordwise
	rib
	нервюра, идущая вдоль хорды

	
	rudder
	руль направления

	
	seal
	герметизация

	
	skin
	обшивка

	leading edge
	slat
	предкрылок

	aileron
	spar
	лонжерон элерона

	front/rear
	spar
	передний/задний лонжерон

	
	spoiler
	спойлер

	aerodynamic
	streamlining
	аэродинамическое обтекание

	
	strength
	прочность (конструкции)

	
	stringer
	стрингер

	
	stringer
	виде "шляпы")

	longitudinal
	
	продольный стрингер

	rolled
	stringer
	стрингер из проката

	secondary flight control
	surfaces
	вторичные поверхности управления полетом

	integral
	tank
	кессон-бак; бак-отсек


	balance
	weight
	балансировочная масса

	wheel
	well
	отсек шасси; ниша шасси

	cantilever
	wing
	консольное крыло

	center
	wing
	центроплан


POWER PLANT - СИЛОВАЯ УСТАНОВКА

	pressurization
	chamber
	камера повышенного давления

	divider
	circuit
	схема делителя

	
	clutch
	муфта

	high pressure
	compressor
	компрессор высокого давления

	low pressure
	compressor
	компрессор низкого давления

	power plant
	cowling
	гондола силовой установки
	

	eddy
	current
	вихревой ток
	

	potential
	
	разность потенциалов
	

	arrowhead type cable
	disconnect
	разъединитель тросов стреловидного типа
	

	blocker
	door
	запирающая створка
	

	
	downstream
	ниже по потоку; 
	

	gearbox
	
	приводной вал коробки приводов
	

	pressure
	drop
	падение давления
	

	fan
	duct
	канал вентилятора
	

	fan stream
	duct
	канал потока вентилятора

	inner
	duct
	внутренний канал

	
	engagement
	сцепление (механическое)

	high bypass ratio turbofan
	engine
	турбовентиляторный двигатель с высокой

	
	engine
	степенью двухконтурности

	multi-spool, axial flow
	
	многовальный двигатель с осевым течением

	percentage
	
	процентный эквивалент

	heat
	exchanger
	теплообменник

	ignition
	exciter
	блок зажигания

	fan air
	exhaust
	поток выходящего воздуха вентилятора

	primary
	exhaust
	поток выходящих газов внешнего контура


LIST OF REFERENCES
1. Boeing 737-300/400/500 (CFM 56)  Boeing 737-600/700/800/900 (CFM 56)/

Amikon Aviation Training Publishers/ www. amikon. aero.com/
2. American Transport Association/ www. airlines for America/ airlines.org/
3. EASA Approved Maintenance Organization (AMO)/ www. amikon. aero.com/
4. https://www.apta.com/Pages/default.aspx
5. http://www.amtrangroup.com/
6. www. ATA specification/ packing/airline/supplies/
7. Aviation English Entry Course/ http://aviationenglish.com/
8. Air cadets. The next generation. Air cadet Publication. Flight.              

http://skyaviation.co/wp-content/uploads/2016/03/study-manual.pdf

TRAILING EDGE FLAPS
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