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Unit1

Forces acting on the airplane in flight

When in flight, there are certain favorable and unfavorable forces acting on
the airplane. It is the primary task of a pilot to control these forces so as to direct
the airplane’s speed and flight path in a safe and efficient manner. To do this the
pilot must understand these forces and their effects.

Airplane is an engine-driven fixed-wing aircraft heavier than air that is
supported in flight by the dynamic reaction of the air against its wings. Among the
aerodynamic forces acting on an airplane during flight, four are considered to be
basic because they act upon the airplane during all maneuvers. These basic forces
are lift, the upward acting force; weight (or gravity), the downward acting force;
thrust, the forward acting force; and drag, the rearward acting, or retarding, force.

While in steady flight the attitude, direction, and speed of the airplane remain
constant until one or more of the basic forces changes in magnitude. In
unaccelerated flight (steady flight) the opposing forces are in equilibrium. Lift and
thrust are considered as positive forces (+), while weight and drag are considered
as negative forces (-), and the sum of the opposing forces is zero. In other words,
lift equals weight and thrust equals drag.

When pressure is applied to the airplane controls, one or more of the basic
forces change in magnitude and become greater than the opposing force, causing
the airplane to accelerate or move in the direction of the applied force. For
example, if power is applied (increasing thrust) and altitude is maintained, the
airplane accelerates.

As speed increases, drag increases, until a point is reached where drag again
equals thrust, and the airplane will continue in steady flight at a higher speed.

In straight-and-level flight (constant altitude) lift counterbalances the airplane
weight. When lift and weight are in equilibrium, the airplane neither gains nor
loses altitude. If lift becomes less than weight, the airplane will enter a descent; if
lift becomes greater than weight, the airplane will enter a climb.

A number of the factors that influence lift and drag include: wing area, shape
of the airfoil, angle of attack, speed of the air passing over the wing (airspeed), and
density of the air moving over the wing. A change in any of these factors affects
the relationship between lift and drag. When lift is increased, drag is increased, or
when lift is decreased, drag is decreased.
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Airplanes are designed in such a manner that the torque effect is not
noticeable to the pilot when the airplane is in straight-and-level flight with a cruise
power setting.

By definition, “torque” is a force, or combination of forces, that produces or
tends to produce a twisting or rotating motion of an airplane.

Airplane designers make an effort to increase the performance of the airplane
by increasing the efficiency of the desirable forces of lift and thrust while reducing,
as much as possible, the undesirable forces of weight and drag. Nevertheless,
compromise must be made to satisfy the function and desired performance of the
airplane.

Exercise 1. Answer the questions:

What is the primary task of a pilot?

How can you define an airplane?

What are the basic forces acting on an airplane during flight?
When are the opposing forces in equilibrium?

How does drag depend on the speed?

What is necessary to overcome lift?

What factors influence lift and drag?

Give the definition of “torque”.
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Exercise 2. Read and translate the following word combinations:

Favorable and unfavorable forces; an engine-driven fixed-wing aircraft; heavier
than air; changes in magnitude; to apply pressure; to maintain altitude; to enter a
climb; a twisting or rotating motion of an airplane; to increase the performance of
the airplane; the opposing forces angle of attack; speed of the air passing over the
wing; straight-and-level flight.

Exercise 3. Find the English equivalents to the following expressions:

VY CTaHOBUBIIMIKCS TOJIET; YroJl aTakd; CKOPOCTh BO3AyXa, MPOXOMSIIEro Hal
KpbUJIOM;  HayuWHaThb  HAOOp  BBICOTHI;  YJIy4YIIaTh  JICTHO-TEXHUYECKHUE
XapaKTepUCTUKHA CaMOJIeTa; CaMoJieT, NMPUBOJUMBIA B JEWUCTBUE JBUTATEIIEM;
BO3AYIIHOE CYAHO C KPBUIOM TIOCTOSHHOM CTPEIOBUIHOCTH; OJaronpusTHHIC
CWJIbl; HEOJArompusTHBIE CUJIBI, TsDKEJIee BO3/yXa; M3MEHEHHS TO BEINYWHE;
BpaIllaTeJIbHOE JIBU>)KCHUE; BBIJIEPKUBATH BBICOTY.

Exercise 4. Find in the text the sentences with the verbs in the Passive Voice,
explain their usage.
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Unit 2

Airplane stability. Axes of rotation.

Stability is the inherent ability of a body, after its equilibrium is disturbed, to
develop forces or moments that tend to return the body to its original position. In
other words, a stable airplane tends to return to the original condition of flight if
disturbed by a force such as turbulent air. This means that a stable airplane is easy
to fly; however, this does not mean that a pilot can depend entirely on stability to
return the airplane to the original condition. Even in the most stable airplanes, there
are conditions that will require the use of airplane controls to return the airplane to
the desired attitude.

Stability is classified into three types: (1) positive, (2) neutral, and (3)
negative.

Positive stability can be illustrated by a ball inside of a bowl. If the ball is
displaced from its normal resting place at the bottom of the bowl, it will eventually
return to its original position at the bottom of the bowl.

Neutral stability can be illustrated by a ball on a flat plane. If the ball is
displaced, it will come to rest at some new, neutral position and show no tendency
to return to its original position.

Negative stability is in fact instability and can be illustrated by a ball on the
top of an inverted bowl. Even the slightest displacement of the ball will activate
greater forces which will cause the ball to continue moving in the direction of the
applied force.

It should be obvious that airplanes should display positive stability, or
perhaps neutral stability, but never negative stability.

Stability may be further classified as static and/or dynamic. Static stability
means that if the airplane’s equilibrium is disturbed, forces will be activated which
will initially tend to return the airplane to its original position. However, these
restoring forces may be so great that they will force the airplane beyond the
original position and continue in that direction.

On the other hand, dynamic stability is a property which dampers the
oscillations set up by a statically stable airplane, enabling the oscillations to
become smaller and smaller in magnitude until the airplane eventually settles down
to its original condition of flight.
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Therefore an airplane should possess positive stability which is both static
and dynamic in nature.

Axes of rotation. The airplane has three axes of rotation around which
movement takes place. These are (1) lateral axis — an imaginary line from wingtip,
(2) longitudinal axis — an imaginary line from the nose to the tail, and (3) vertical
axis — an imaginary line extending vertically through the intersection of the lateral
and longitudinal axes. The airplane can rotate around all three axes simultaneously
or it can rotate around just one axis. These axes are imaginary axes around which
the airplane turns, much as a wheel would turn around axes positioned in these
same three planes.

The three axes intersect at the center of gravity and each one is perpendicular
to the other two.

Rotation about the lateral axis is called pitch, and is controlled by the
elevators. This rotation is referred to as longitudinal control or longitudinal
stability.

Rotation about the longitudinal axis is called roll, and is controlled by the
ailerons. This rotation is referred to as lateral control or lateral stability.

Rotation about the vertical axis is called yaw and is controlled by the rudder.
This rotation is referred to as directional control or directional stability.

Stability of the airplane then, is the combination of forces that act around
these three axes to keep the pitch attitude of the airplane in a normal level flight
attitude with respect to the horizon, the wings level, and the nose of the airplane
directionally straight along the desired path of flight.

Exercise 1. Answer the questions:

What is stability?

What are the types of stability?

Explain what static stability means?

What are the axes of rotation of the airplane?
What are the three basic aerodynamic movements?

o s e

Exercise 2. Read and translate the following word combinations:

To disturb equilibrium; to develop forces or moments; to return to the original
condition of flight; to move in the direction of the applied force; to become smaller
In magnitude; axes of rotation; from wingtip to wingtip; from the nose to the tail;
an imaginary line extending vertically through the intersection of the lateral and
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longitudinal axes; to intersect at the center of gravity; in a normal level flight
attitude.

Exercise 3. Find the English equivalents to the following expressions:

Pa3BuBaTh CHJIBI WJIM MOMEHTBHI; OCH BpAILEHHUS; YMEHBIIUTHCS IO BEJINYUHE;
BpallaTbCsi BOKPYI OCH; HapyLIUTh pPABHOBECHE; BO3BPAILATHCA B HMCXOAHOE
COCTOSIHUE; JBUIaTbCS B HANpPABICHUM NPUIOKEHHOW CHJIBI; IEPECEKaThCs B
LEHTPE TSHKECTU; COXPAHSATh TAaHTAX camoJjeTa; OOKoBask M IPOJOJIbHAs OCH;
HOpPMaJIbHbIN TOPU30HTAIbHBIN OJIET.

Exercise 4. Make up all possible types of questions to the following sentences:

1. Positive stability can be illustrated by a ball inside of a bowl.
2. Some conditions require the use of airplane controls in order to return the
airplane to the desired attitude.

Unit 3
Airframe
(Part 1)

The goal of airplane designers and manufacturers is to obtain maximum
efficiency, combined with adequate strength. Excessive strength requires
additional weight which lowers the efficiency of the airplane by reducing its speed
and the amount of useful load it can carry.

Airframe means the fuselage, booms, nacelles, cowlings, fairings, airfoil
surfaces (including rotors but excluding propellers and rotating airfoils of engines),
and landing gear of an aircraft and their accessories and controls.

Airplane structure. The required structural strength is based on the intended
use of the airplane. An airplane which is to be used for normal flying does not need
the strength of an airplane which is intended to be used for acrobatic flight or other
special purposes, some of which involve severe in-flight stresses.

Numerous wing designs were developed in an effort to determine the best
type for a specific purpose. Basically, all wings are similar to those used by the
Wright brothers and other pioneers. Modifications have been made, however, to
increase lifting capacity, reduce friction, increase structural strength, and generally
improve flight characteristics.
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Airplane strength is measured basically by the total load which the wings are
capable of carrying without permanent damage to the wing structure. The load
Imposed upon the wings depends upon the type of flight in which the airplane is
engaged. The wing must support not only the weight of the airplane, but the
additional loads caused during certain flight maneuvers such as turns and pullouts
from dives. Turbulent air also creates additional loads and these loads increase as
the severity of the turbulence increases.

The type of wing design for a particular airplane depends almost entirely on
the purpose for which that airplane is to be used. If speed is the prime
consideration, a tapered wing is more desirable than a rectangular wing, but a
tapered wing with no twist has undesirable stall characteristics.

Assuming equal wing area, the tapered wing produces less drag than the
rectangular wing because there is less area at the tip of the tapered wing. The
elliptical wing is more efficient (greater lift for the amount of drag), but does not
have as good stall characteristics as the rectangular wing.

Wing flaps. Wing flaps are a movable part of the wing, normally hinged to
the inboard trailing edge of each wing. Flaps are extended or retracted by the pilot.
Extending the flaps increases the wing camber, wing area (some types), and the
angle of attack of the wing. This increases wing lift and also increases induced
drag. The increased lift enables the pilot to make steeper approaches to a landing
without an increase in airspeed. Their use at recommended settings also provides
increased lift under certain takeoff conditions. When the flaps are no longer
needed, they can be retracted.

Pilots are cautioned to operate the flaps within the airspeed limitations set for
the particular airplane being flown. If the speed limitations are exceeded, the
increased drag forces created by extending the flaps could result in structural
damage to the airplane.

The practical effect of the flap is to permit a steeper angle of descent without
an increase in airspeed. Extended flaps also permit a slower speed to be used on an
approach and landing, thus reducing the distance of the landing roll.

Slats. There are two types of slats:

1. Movable portion of leading edge of airfoil, especially wing, which in
cruising flight is recessed against main surface and forms part of profile; at
high angle of attack either lifts away under its own aerodynamic load or is
driven hydraulically to move forward and down and leave intervening slots.
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2. Fixed leading edge portion of airfoil, is a wing or tailplane, forming slot
ahead of main surface.

Both types of slats postpone flow breakaway at high angle of attack and thus
delay stall.

Ailerons. Lateral control is obtained through the use of ailerons, and on some
airplanes the aileron trim tabs. The ailerons are movable surfaces hinged to the
outer trailing edge of the wing, and attached to the cockpit control column by
mechanical linkage.

When an aileron is lowered it increases the curvature of a portion of the wing
and thereby increases the angle of attack. Raised ailerons reduce lift on the wing by
decreasing the curvature of a portion of the wing and decrease the angle of attack.

Exercise 1. Answer the questions:

What is the goal of airplane designers and manufacturers?
What does excessive strength require?

What does airframe mean?

Why were different wing designs developed?

How is an airplane strength measured?

What must the wing support during the flight?

What does the type of wing design depend on?

What is the function of wing flaps?

Give the definition of the ailerons.
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Exercise 2. Read and translate the following word combinations:

To obtain maximum efficiency; severe in-flight stresses; to increase lifting
capacity; without permanent damage; additional loads; a tapered wing; a
rectangular wing; stall characteristics, extending the flaps; to make steeper
approaches; to retract flaps; to permit a steeper angle of decent; movable portion of
leading edge of airfoil; a high angle of attack; lateral control; to increase the
curvature of a portion of the wing.

Exercise 3. Find the English equivalents to the following expressions:

banka; komuuecTBO; M30OBITOUHBIM BeC, KPUBMU3HA;, IIACCH  CaMOJIETa;
BCIIOMOTAaTeIbHOE O00OpYAOBAaHUE, YMEHBIIUTh TPEHUE, YJIYUIIUTh JICTHBIC
XapaKTepUCTUKU; OOIIas 3arpy3ka; BeC camoJieTa; JOMOJHUTEIIbHBIE Harpy3Ku;
TPANEUUEBUIHOE KPBUIO; MPAMOYTOJIbHOE KPBUIO; XAPAKTEPUCTUKU CBAJIMBAHMUS;
AJUTMNITUYECKOE KPBUIO; IIapHUP; YyOpaTh 3aKpbUIKH, BBIMYCKATh 3aKPBUIKH;
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YBCIIMYNBATDb U30THYTOCTb KpbUId; IMPCBLIINATL NPCACIIBHOC 3HAYCHUC BOSHYMHOﬁ
CKOpPOCTH; CTPYKTYPHOC TIOBPCKIACHUC CaMOJICTa; IIOINEPCUYHOC YIIPABJICHUC
CaMOJICTOM; YMCHbBIIIATL YI'OJI aTaKu.

Exercise 4. Find in the text the nouns with the suffixes —er, -tion and say what
verbs they are derived from.

Unit4
Airframe
(Part I1)

Elevator. The controls used to give the pilot longitudinal control around
lateral axis are the elevators and the elevator trim tabs. On most airplanes the
elevators are movable control surfaces hinged to the horizontal stabilizer, and
attached to the control column in the cockpit by mechanical linkage. This allows
the pilot to change the angle of attack of the entire horizontal stabilizer.

The elevator trim tab is a small auxiliary control surface hinged at the trailing
edge of the elevators. The elevator trim tab acts on the elevators, which in turn acts
upon the entire airplane. This trim tab is a part of the elevator but may be moved
upward or downward independently of the elevator itself.

Rudder. Directional control of the airplane is obtained through the use of the
rudder. The rudder is a movable surface hinged to the trailing edge of the vertical
stabilizer (fin) and attached by mechanical linkage to the rudder pedals located in
the cockpit. It should be understood that the purpose of the rudder in flight is to
control yaw and not to turn the airplane. Some airplanes are equipped with a rudder
trim tab, which reacts in a similar manner on the rudder as does the elevator trim
tab on the elevator and the aileron trim tab on the aileron.

Stabilizer. Directional stability is accomplished by placing a vertical
stabilizer or fin to the rear of the center of gravity on the upper portion of the tail
section.

Landing gear. The landing gear system supports the airplane during the
takeoff run, landing, taxiing, and when parked. These ground operations require
that the landing gear be capable of steering, braking, and absorbing shock.

A steerable nose gear or tailwheel permits the airplane to be controlled by the
pilot throughout all operations while on the ground. Individual brakes installed on
each main wheel permit the pilot to use either brake individually as an aid to
steering or, by applying both brakes simultaneously, the pilot can decelerate or
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stop the airplane. Hydraulic shock struts or springs are installed in the various
types of landing gear systems to absorb the impact of landings, or the shock of
taxiing over rough ground.

There are two basic types of landing gear used on light airplanes. These are
the conventional landing gear and the tricycle landing gear.

The conventional landing gear, which was used on most airplanes
manufactured years ago, is still used on some airplanes designed for operations on
rough fields. This landing gear system consists of two main wheels and a
tailwheel. Shock absorption is usually provided on the main landing gear by
inflated tires and shock absorbers while it is provided on the tailwheel by a spring
assembly to which the tailwheel is bolted. The tailwheel is usually steerable by the
rudder pedals.

The tricycle landing gear is used on most airplanes produced today. This gear
has advantages over the conventional gear because it provides easier ground
handling characteristics. The main landing gear is constructed similar to the main
landing gear on the conventional system, but is located further rearward on the
airplane. The nose gear is usually steerable by the rudder pedals.

This permits sharper turns during taxiing. Shock absorption is provided on
the nose gear by a shock strut.

Some light airplanes are equipped with retractable landing gear. Retracting
the gear reduces the drag, and increases the airspeed without additional power. The
landing gear normally retracts into the wing or fuselage through an opening which
IS covered by doors after the gear is retracted. This provides for the unrestricted
flow of air across the opening which houses the gear. The retraction or extension of
the landing gear is accomplished either electrically or hydraulically by landing gear
controls from within the cockpit. Warning indicators are usually provided in the
cockpit to indicate whether the wheels are extended and locked, or retracted. In
nearly all retractable landing gear installations, a system is provided for emergency
gear extension in the event landing gear mechanism fails to lower the gear.

Exercise 1. Answer the questions:

Through the use of what device is longitudinal control obtained?
How is directional control of the airplane obtained?

What is the purpose of the rudder in flight?

What is the function of the landing gear system?

How can the pilot decelerate or stop the airplane?

ok Wbk
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6. What are the types of landing gear used on light airplanes?

7. What are the advantages of the tricycle landing gear?

8. How to reduce the drag during the flight?

9. How are pilots informed whether the wheels are extended or retracted?

Exercise 2. Read and translate the following word combinations:

Longitudinal control; movable control surfaces; to move upward or downward
independently; center of gravity; directional control; the purpose of the rudder;
landing gear; steerable nose gear; individual brakes; to apply both brakes
simultaneously; hydraulic shock struts; to absorb the impact of landings;
conventional landing gear; tricycle landing gear; shock absorption; inflated tires;
ground handling characteristics; unrestricted flow of air; the retraction or extension
of the landing gear; warning indicators; emergency gear extension.

Exercise 3. Find the English equivalents to the following expressions:

C momoIlbl0 MEXaHWYECKOW MPOBOJKH; MPOAOJbHOE YIPABICHUE CaMOJIETOM;
JBIDKYIIMECS TOBEPXHOCTU YIPABIEHUS; 3aJHASl KpOMKAa pyJs BBICOTHI;
Ha3HAYEHHE PyJIsl HAIPABJIECHUS B MOJIETE; YIPABIATH PHICKAHBEM; LEHTP TAKECTH;
yIOpaBIsieMbl TOCPEACTBOM TMeJaneld pyJis HamnpaBieHHs; MPUMEHITb  00a
TOpPMO3a OJHOBPEMEHHO; MOMIomaTh yAap NpU NPU3EMIICHUU; pPYyJIEHHE IO
HEPOBHOW MOBEPXHOCTH; KOHTPOJIUPOBATHCA MUJIOTOM BO BpeMsi pabOThI Ha 3eMJIE;
JUIsl aBapUMHOTO BBIMYCKa IIACCH; BBITYCK WM yOOpKa IIacCH; B ClIy4yae OTKaza
MEXaHU3Ma BBIITYCKA ACCU; TPEXOMOPHOE IIACCH.

Exercise 4. Make up all possible types of questions to the following sentences:

1. Retracting the gear reduces the drag, and increases the airspeed without
additional power.

2. The tricycle landing gear is used on most airplanes produced today.

3. The antiskid system can detect and correct a skidding condition much faster
than a pilot can through his pedals.
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Unit5

Aircraft systems
(Part 1)
Flight control systems

The flight control systems in most general aviation airplanes consist of the
cockpit controls, cables, pulleys, and linkages connected to the movable control
surfaces outside the airplane. There are three primary and two secondary flight
control systems.

The primary flight control systems consist of the elevator, aileron, and
rudder, which are essential in controlling the aircraft. The secondary control
systems consist of the trim tabs and wing flaps. The trim tabs enable the pilot to
trim out control pressures, and the flaps enable the pilot to change the lifting
characteristics of the wing and also to decrease the speed at which the wing stalls.

Answer the questions:

1. What does the primary flight control system consist of?
2. What are the components of the secondary flight control system?

Electrical system

Electrical energy is required to operate navigation and communication radios,
lights, and other airplane equipment.

Most airplanes are equipped with a direct-current (DC) electrical system and
an alternating-current (AC) electrical system.

A basic airplane electrical system consists of the following components:

Generator.

Battery.

Master switch or battery switch.
Bus bar, fuses, and circuit breakers.
Voltage regulator.

Ammeter.

Starting motor.

Associated electrical wiring.
Accessories.

©WoNOOkwdRE
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Engine-driven generators or alternators supply electric current to the
electrical system and also maintain a sufficient electrical charge in the battery
which is used primarily for starting.

Electrical energy stored in a battery provides a source of electricity for
starting the engine and a limited supply of electricity for use in the event the
generator fails.

Some airplanes are equipped with receptacles to which external auxiliary
power units (APU) can be connected to provide electrical energy for starting.
These are very useful, especially during cold weather starting. Care must be
exercised in starting engines using auxiliary power units when the battery is dead.
If this is done, electrical energy will be forced into the dead battery, causing the
battery to overheat and possibly explode, resulting in damage to the airplane.

A master switch is installed on airplanes to provide a means for the pilot to
turn the electrical system “on” and “off”. Turning the master switch “on” provides
electrical energy to all the electrical equipment circuits with the exception of the
ignition system.

Although additional electrical equipment may be found in some airplanes, the
following lists the equipment most commonly found which uses the electrical
system for its source of energy:

Position lights.
Landing lights.

Taxi lights.
Anti-collision lights.
Interior cabin lights.
Instrument lights.
Radio equipment.
Turn indicator.

. Fuel gauges.
10.Stall warning system.
11.Pitot heat.
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Some airplanes are equipped with a battery switch which controls the
electrical power to the airplane in a manner similar to the master switch. In
addition, a generator switch is installed which permits the pilot to exclude the
generator from the electrical system in the event of generator failure. With the
generator switch “off”, the entire electrical load is placed on the battery. Therefore,
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all nonessential electrical equipment should be turned off to conserve the energy
stored in the battery.

A bus bar is used as a terminal in the airplane electrical system to connect the
main electrical system to the equipment using electricity as a source of power. This
simplifies the wiring system and provides a common point from which voltage can
be distributed throughout the system.

Fuses or circuit breakers are used in the electrical system to protect the
circuits and equipment from electrical overload. Circuit breakers have the same
function as a fuse but can be manually reset, rather than replaced, if an overload
condition occurs in the electrical system.

An ammeter is an instrument used to monitor the performance of the airplane
electrical system.

An ammeter shows if the generator is producing an adequate supply of
electrical power to the system by measuring the amperes of electricity. This
instrument also indicates whether the battery is receiving an electrical charge.

A voltage regulator controls the rate of charge to the battery by stabilizing the
electrical output which is usually slightly higher than the battery voltage.

An inverter is installed on airplanes to change direct current to alternating
current.

Exercise 1. Answer the questions:

1. What do the flight control systems consist of?

2. How many flight control systems do you know?

3. What are the components of the primary and secondary flight control
systems?

What are the basic electrical system components?

Does electrical system remain operative in case of generator failure?

What is the purpose of a master switch and a battery switch?

What is the purpose of circuit breakers?

What is the function of an ammeter and a voltage regulator?
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Exercise 2. Read and translate the following word combinations:

Auxiliary power unit; primary flight control system; secondary control system;
lifting characteristics of the wing; to decrease the speed at which the wing stalls;
airplane equipment; a direct current (DC) electrical system; an alternating-current
(AC) electrical system; engine-driven generators; voltage regulator; trim tabs;
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maintain a sufficient electrical charge in the battery; to turn master switch on; to
provide a source of electricity for starting the engine; to be equipped with
receptacles; a dead battery; causing the battery to overheat; in the event the
generator fails; to result in damage to the airplane with the exception of the
ignition system; to use the electrical system for the source of energy; to protect the
circuits and equipment from electrical overload; to produce an adequate supply of
electrical power to the system; to control the rate of charge to the battery.

Exercise 3. Find the English equivalents to the following expressions:

PazpshkeHHBI aKKyMyJIsITOp; B Clydae OTKa3a TIE€HEpaTopa; TIEeHEpaTOpHl,
paboTatoniye OT JABHUraTeNs; CHCTEMa OJJIEKTPONHUTAHUSA IEPEMEHHBIM TOKOM;
MOJJIEPKUBATh JIOCTaTOYHBIA 3JEKTPUYECKUA 3aps] B aKKyMmyJsiTopax 3a
VCKIIFOUEHHEM CHUCTEMBI 3a)KUTaHUS; MOJABaTh 3JEKTPUYECKUA TOK B CHCTEMY
ANEKTPONUTAHHUS; CUCTEMA AIIEKTPONUTAHUS MO MOCTOSHHOMY TOKY; IPUBOAUTH K
MOBPEKJICHUIO CaMOJIETa; KOHTPOJIUPOBATh CKOPOCTh 3apsiia akKKymyJaTopa;
aBTOMAT 3aIUTHI CeTeil; o0ecreuynBaTh UCTOYHUK SJEKTPOIHEPTUU AJIA 3aIycKa
JIBUTATEIS, IEPEyCTAHABINBATh B PYUYHOM pEKUME.

Exercise 4. Find in the text the sentences with Infinitive or Gerund, explain
the usage.

Unit 6
Aircraft systems
(Part I1)
Fuel system

The function of the fuel system is to provide a means of storing fuel in the
airplane and transferring this fuel to the airplane engine. Fuel systems are classified
according to the method used to furnish fuel to the engine from the fuel tanks. The
two classifications are the “gravity feed” and the “fuel pump system”.

The gravity feed system utilizes the force of gravity to transfer the fuel from
the tanks to the engine. This system can be used on high-wing airplanes if the fuel
tanks are installed in the wings. This places the fuel tanks above the carburetor and
the fuel is gravity fed through the system and into the carburetor.
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If the design of the airplane is such that gravity cannot be used to transfer
fuel, fuel pumps are installed. This is true on low-wing airplanes where the fuel
tanks in the wings are located below the carburetor.

Two fuel pump systems are used on most airplanes. The main pump system
IS engine driven and an auxiliary electric driven pump is provided for use in the
event the engine pump fails. The auxiliary pump, commonly known as the “boost
pump”, provides added reliability to the fuel system, and is also used as an aid in
engine starting. The electric auxiliary pump is controlled by a switch in the
cockpit.

Most airplanes are designed to use space in the wings to mount fuel tanks.
All tanks have filler openings which are covered by a cap. This system also
includes lines connecting to the engine, fuel gauges indicating the pressure in the
fuel lines, strainers, and vents which permit air to replace the fuel.

Fuel overflow vents are provided to discharge fuel in the event the fuel
expands because of high temperatures. Drain plugs or valves (sumps) are located at
the bottom of the tanks from which water and other sediment can be drained from
the tanks.

Fuel lines pass through a selector assembly located in the cockpit which
provides a means for the pilot to turn the fuel “off”, “on”, or to select a particular
tank from which to draw fuel. The fuel selector assembly may be a simple on/off
valve, or a more complex arrangement which permits the pilot to select individual
tanks or use all tanks at the same time.

Many airplanes are equipped with fuel strainers, called sumps, located at the
low point in the fuel lines between the fuel selector and the carburetor. The sumps
filter the fuel and trap water and sediment in a container which can be drained to
remove foreign matter from the fuel.

Exercise 1. Answer the questions:

What is the function of the fuel system?

How are fuel systems classified?

How does the gravity feed system transfer the fuel to the engine?
What is the purpose of the installation of the fuel pumps?

Where is fuel stored on the aircraft?

How is fuel delivered to the engines?

Why are the airplanes equipped with fuel strainers?
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Exercise 2. Read and translate the following word combinations:

Fuel transfer pump; fuel gauge; booster pump; drain plug; in the event the fuel
expands; because of high temperatures; to be equipped with fuel strainers or
sumps; to trap water and sediment; to remove foreign matter from the fuel; to
provide a means of storing fuel in the airplane; gravity feed system; auxiliary
pump; to provide added reliability to the fuel system; drain plugs; fuel selector; to
be used as an aid in engine starting; low-wing airplanes; high-wing airplanes;
indicating the pressure in the fuel lines; strainers and vents; to be controlled by a
switch in the cockpit.

Exercise 3. Find the English equivalents to the following expressions:

Bo3aymHelii  kiamaH; JpeHa)KHOE€ OTBEPCTHE TOIUIMBHOTO Oaka; TOIIMBHBIN
MAaHOMETp; I0Jlaya TOIUIMBA CAMOTEKOM; TOIUIMBHBIM HACOC MEPEKAYKH;
TOIUTMBHBIC OakW;, YCTAHOBJICHHBIC B KPBUIbSIX; ISl TMEPEKAuKH TOIUINBA; IS
Mo/Iauy TOIUIMBA; B CIIy4ae, €CJIM TOIUIMBO OYAET paCIIMPSATHCS HM3-32 BBICOKHX
TeMIlepaTyp; 00ecrnednBaTh JTOMOJHUTEIBHYIO HaJIEKHOCTh TOTUIMBHOW CHCTEMBI;
YAAINTh OCTOPOHHUE BEIIECTBA U3 TOIUIMBA; PACIOaraThCsa Ha JHE TOIUIMBHOIO
0aka; ciiMBHAs MPOOKa; BO3AYIIHBIN KJIalaH; UCTI0Jb30BaTh CUITY TPaBUTAIIUH.

Exercise 4. Find the antonyms to the following words:

Cooling, increase, inside, below, complicate, internal, turn on, simple,
automatically, trailing edge, start, include, input, exterior, high-wing, auxiliary,

Exercise 5. Find the synonyms to the following words:

To end, to allow, to place, suitable, to find out, harm, to keep, to check, to get,
basic, to link, to supply, to indicate.
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Unit7

Aircraft systems
(Part I11)
Oil system

Proper lubrication of the engine is essential to the extension of engine life
and prevention of excessive maintenance.

The oil system provides a means of storing and circulating oil throughout the
internal components of the engine. Lubricating oil serves two purposes: (1) it
furnishes a coating of oil over the surfaces of the moving parts, preventing direct
metal-to-metal contact and the generation of heat, and (2) it absorbs and dissipates,
through the oil cooling system, part of the engine heat produced by the internal
combustion process.

Usually the engine oil is stored in a sump at the bottom of the engine
crankcase. An opening to the oil sump is provided through which oil can be added
and a dip stick is provided to measure the oil level in the sump.

A pump forces oil from the sump to the various parts of the engine that
require lubrication. The oil then drains back to the sump for recirculation.

Each engine is equipped with an oil pressure gauge and an oil temperature
gauge which are monitored to determine that the oil system is functioning

properly.

The oil pressure indication varies with the temperature of the oil. If the oil
temperature is cold the pressure will be higher than if the oil is hot.

A loss of oil pressure is usually followed by engine failure. If this occurs
while on the ground, the pilot must shut the engine down immediately; if in the air,
land at a suitable emergency landing site.

It is important to check the oil level before each flight. Starting a flight with
an insufficient oil supply can lead to serious consequences. The airplane engine
will burn off a certain amount of oil during operation, and beginning a flight when
the oil level is low will usually result in an insufficient supply of oil before the
flight terminates.
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A more sophisticated aircraft is equipped with some other vital systems:
hydraulic system, air conditioning and pressurization system, anti-icing (or
deicing) system, fire extinguishing system, and galley equipment.

Anti-icing system is designed to prevent ice formation on aircraft vital areas
and permits aircraft operation without restriction by icing conditions. The aircraft
ice protection is provided by heating of critical areas (engine air intakes, leading
edge, windshields, pitot tubes, static ports, etc.) using hot air or electrical power.

Air conditioning and pressurization system provides maintaining the air in
the pressurized compartments at the desired level of pressure, temperature and
freshness. The required bleed air for the system is supplied either by engine
compressors or APU or a high pressure ground air supply unit.

The bleed air is cooled, conditioned and distributed to the individual
compartments (flight compartment, passenger compartments and cargo
compartments) and then discharged overboard through outflow valves.

Hydraulic system is designed to operate undercarriage, wheel brakes, nose
wheel steering, control surfaces, etc. This system is normally divided into at least
two systems with maximum degree of independence. Each system comprises
engine driven pumps, accumulators, valves, heat exchangers and filters. A non-
inflammable liquid is the usual working fluid.

Exercise 1. Answer the questions:

What is the function of the oil system?

Where is the engine oil stored?

What is the purpose of a dip stick?

Why is a loss of oil pressure so dangerous?

Why is it important to check the oil level before the flight?

What is anti-icing system designed for?

What is the function of air conditioning and pressurization system?
What is hydraulic system designed for?

O N OhE wWwhN R

Exercise 2. Read and translate the following word combinations:

A sophisticated aircraft; to check the oil level; to lead to serious consequences;
vital systems; anti-icing system; fire extinguishing system; galley equipment; to
control pressurization; a loss of oil pressure; to land at a suitable emergency
landing site; proper lubrication of the engine; to prevent direct metal-to-metal
contact and the generation of heat; internal combustion process; to be stored in a
sump at the bottom of the engine crankcase; at least; maximum degree of
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independence; bleed air; heat exchangers; non-inflammable liquid; at the bottom of
the engine crankcase; through outflow valves; to drain back to the sump for
recirculation.

Exercise 3. Find the English equivalents to the following expressions:

HewmenneHHO BBIKIIOUHMTH ABUTaTENb; CHCTEMa IMOXKApPOTYIIeHUs;, TpyOka Iluto;
XpaHEHHE U LMPKYJALUA MACa; Ul PELUUPKYJSALNN; IPOBEPUTh YPOBEHb MACIIa;
CUCTEMa KOHJMIMOHMPOBAHMUS M HaJlyBa; 00OpydoBaHHE OOpPTOBOW KyXHHU;
OTOMpaeMblil BO3AYyX; IPHUBECTH K CEPbE3HBIM IIOCIEACTBHUAM; IPOLECC
BHYTPEHHEIr0 CropaHusi; MPOTUBOOOJEACHUTEIbHAS CUCTEMA; IPENOTBPATUTH
Ype3MEpHYIO JKCIUTyaTallio; ObITh OOOPYAOBAHHBIM MACISHBIM MaHOMETPOM;
HEJIOCTaTOYHOE KOJIMYECTBO MACJIa; IPY30BOM OTCEK; MACCAKUPCKUMN CAJIOH; Yepes
BBIIYCKHOM KJIamaH; Mo KpaiHel Mepe; TeI00OMEHHUKH U (DUIIBTPBI; YIPABIATH
IaCCH; CHCTEMa YIPABJICHUS IEpPENHEN CTOMKON; IpenoTBpaniarb oOpa3oBaHHE
JIbJa; JJ0OOBOE CTEKIIO.

Exercise 4. Form nouns from the verbs:

To equip, to select, to arrange, to permit, to provide, to know, to act, to create, to
move, to communicate, to stabilize, to exist, to anticipate, to refer, to locate, to
clear, to consume, to protect, to store, to add, to continue, to occur, to determine.

Exercise 5. Make up all possible types of questions to the following sentences:

1. The oil pressure indication varies with the temperature of the oil.

2. Starting a flight with an insufficient oil supply can lead to serious
consequences.

3. The airplane engine will burn off a certain amount of fuel during operation.
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Reader

Text 1
Fuel system description
General

The fuel system supplies fuel for the engines and APU. The wing structure
contains left and right main tanks. The center tank is in the fuselage section of the
wing structure and the left and right inboard wing sections. Each tank has two AC
operated fuel boost pumps. Additionally, the left main tank contains a DC fuel
pump. Surge tanks are provided in each wingtip. Fuel from the surge tanks is
drained to the center tank.

Fuel quantity

Fuel quantity data, measured by probes in each tank, is fed to the Fuel
Quantity Processor where it is corrected for density then displayed on a Fuel
Quantity Indicator for each tank. Total fuel quantity, from a separate calculation is
shown on the Total Fuel Quantity Indicator and is also provided to the FMC.

When total usable fuel in either main tank drops below approximately 1000
kilograms, the FUEL CONFIG light illuminates and the LOW FUEL caution
message is displayed.

Fuel temperature

Temperature of the fuel in the left fuel tank is displayed on the Fuel
Temperature Indicator.

Text 2
Tank capacity
Fuel pumps

Each main tank contains two AC motor driven pumps. Each pump has the
capacity of supplying adequate fuel to one engine for all thrust conditions.

One AC motor driven pump is installed in each center tank section. These
center fuel pumps have approximately twice the output pressure of the main tank
fuel pumps. When all six pumps are operating, center tank pumps override main
tank pumps to provide fuel to the engines.
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The pumps provide fuel under pressure to the engine driven fuel pumps.
There is a low pressure sensor for each pump located between the pump outlet and
the discharge check valve. If any pump has low output pressure, the appropriate
PRESS light illuminates and an EICAS message such as “L FWD FUEL PUMP”
Is displayed. If the main tank pump switches are OFF, the low pressure lights are
illuminated and EICAS messages for the pumps are displayed. When the center
pump switches are OFF, the low pressure lights and EICAS messages for the
pumps are inhibited.

To reduce electrical loads, the center tank pumps are inhibited in flight or on
the ground when the associated N2 is less than 50% RPM. Thus both center tank
pumps are inhibited with the engines shutdown. As an engine is started and N2
RPM increases above 50%, the inhibit is removed for the associated center tank

pump.

EICAS caution messages “L or R FUEL SYS PRESS” indicate low fuel
pressure in the left or right fuel manifold. The fuel pump low pressure messages
are inhibited by the corresponding L or R FUEL SYS PRESS messages.

The left main tank contains a DC fuel pump which has no controls or
indicators in the cockpit. The DC pump operates automatically to provide fuel to
the APU when AC power is not available and the APU Switch is ON. In addition,
the pump operates automatically inflight to provide fuel to the left engine when left
engine N2 RPM drops below 72%, the APU Switch is OFF and left engine fuel
manifold pressure is low. When N2 RPM increases above 83%, the DC pump
shuts down.

Text 3
Crossfeed

Engine fuel manifolds are connected in such a manner that any tank pump
may supply fuel to either engine. A crossfeed valve isolates the left fuel manifold
from the right. This valve is normally closed providing fuel feed from tank to
engine. The valve may be opened any time it becomes necessary to feed an engine
from an opposite fuel tank. If the valve position does not agree with the switch
position, a valve disagreement light illuminates and the EICAS advisory message
FUEL CROSSFEED is displayed. The L or R FUEL SYS PRESS messages are
inhibited with the crossfeed valve open.
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Fuel configuration light

The Fuel Configuration Light illuminates and a FUEL CONFIG advisory
message appears on EICAS under the following conditions:

- Center fuel pump switches are OFF with greater than 500 kg in the center
tank.
- A fuel unbalance of 900 kg + 200 between main tanks.

The Fuel Configuration Light also illuminates when the LOW FUEL EICAS
message is displayed.

APU fuel feed

Fuel is supplied to the APU from the left fuel manifold. APU fuel feed can be
provided by any operating AC fuel pump or the DC pump. With the APU switch
ON and AC power on the airplane, the left forward fuel pump operates
automatically regardless of its switch position and cannot be turned off on the
ground. In flight, the left forward pump can be turned off with the pump switch.

Text 4
Fueling

Normal fueling is accomplished through dual fuel nozzle adapters located on
the left wing leading edge spar at the fueling station. All fueling operations, except
fuel pump control, are accomplished at the fueling station. Opening the station
access door applies DC power to the fueling system and removes the center tank
pump operating inhibit.

Fuel flows through the dual nozzles to pressurize a fueling manifold. Fueling
valves control the flow of fuel from the fueling manifold into each of the three fuel
tanks. The fueling valves may be operated by switches on the fueling panel. A fuel
quantity may be preselected for each tank. The fueling valves close automatically
when the preselected quantity is reached or when the tank is full, whichever occurs
first.

A tank overfill system is provided to prevent fuel spillage. If any fuel is
sensed in the surge tanks during fueling, a signal is sent to close all fueling valves.
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The airplane is filled automatically by hydrant or tank truck pressure. All
tanks may be fueled at the same time. The main tanks may also be fueled manually
through over wing fill ports. There are no over wing fill ports for the center tank.

Defueling

Left and right defueling valves connect their respective engine fuel manifolds
with the fueling manifold. A center tank defueling valve connects the center tank
to the fueling manifold.

Fuel can be pumped from any tank to the corresponding engine fuel manifold
by operating the tank fuel pump(s). Opening the appropriate defueling valve routes
the fuel from the corresponding engine fuel manifold to the fueling manifold.

For defueling, the flow in the fueling manifold is reserved for fuel to flow
back into a truck or hydrant.

Suction defueling can be accomplished by opening the respective defueling
valve and applying an outside suction source to the fueling nozzles. The center
tank defueling valve is for suction defueling only.

Ground transfer

On the ground fuel can be transferred from a source tank to a receiving tank
by operating the fuel pump(s) in the source tank and opening the appropriate
defueling valve which pressurizes the fueling manifold. Opening the fueling valves
in the receiving tank completes the transfer circuit.

Text5
System description
Autoflight System

The Autoflight System (AFS) consists of the Autopilot Flight Director
System (AFDS) and the Autothrottle System (A/T). The Flight Management
Computers (FMCs) automatically manage pitch, roll and thrust through
simultaneous control of the AFDS and A/T.

Control of the AFDS is accomplished through the AFDS Mode Control Panel
(MCP). The A/T is controlled through the MCP and the Thrust Mode Select Panel
(TMSP).
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Normally, the AFDS and A/T are controlled automatically by the FMCs to
perform optimized lateral and vertical flight path guidance through climb, cruise
and descent.

Autopilot Flight Director System

The AFDS is a triple system consisting of three individual Flight Control
Computers (FCCs) and a single Mode Control Panel (MCP). The MCP provides
coordinated control of autopilot, flight director, altitude alert and auto throttle
functions.

The three FCCs, identified as left, center and right, send control signals to
their respective A/P control servos which operate the flight controls through the
three separate hydraulic systems. The A/P controls the ailerons and elevator and
adds rudder only during a multi-A/P approach. Nose wheel steering is also added
during rollout from an automatic landing. During an ILS approach with all three
A/Ps engaged, the three FCCs are powered from separate electrical sources.

Autopilot engagement requires at least two operable FCCs. Commands from
the two FCCs are compared to prevent one FCC from commanding an autopilot
hard over. The left AC bus normally powers the left and center FCCs except
during auto land operations after bus isolation occurs. When the electrical busses
are isolated for an automatic landing, the center FCC receives power from the hot
battery bus and standby inverter (REF 10.20.08). If left AC bus power is lost
inflight, the left and center FCCs will be unpowered. With only the right FCC
powered, no autopilots can be engaged. The right flight director, however, will
operate with only the right FCC powered.

The FCCs also provide inputs for AFDS operating mode displays and FD
commands on the ADI.

MCP Mode Selector Switches

MCP mode selector switches are pushed to select a mode. A light bar in the
lower half of each switch illuminates to indicate that the mode has been requested.
Mode engagement is indicated by flight mode displays on the ADIs.

In general, all modes can be disengaged by selecting another mode, or
disengaging the A/P and turning both FDs OFF. The exception is APP mode after
LOC and G/S capture. In this situation APP mode can only be disengaged by
disengaging the A/P and turning both FD’s OFF, or engaging GA. VNAV, LNAV,
LOC, B/CRS and APP modes when only armed can be disarmed by pushing the
mode switch a second time.
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Text 6

AFDS Failures

During single A/P operation, failures affecting the engaged mode are
annunciated on the ADI. If the failure affects only the operating mode, the A/P
remains engaged in an attitude stabilizing mode, an amber line is drawn through
the mode and an A/P caution condition is annunciated. Failures degrading all A/P
operational modes result in an A/P disconnect.

An FD failure in either pitch or roll causes the respective command bar to
disappear. If both axes become unusable, both command bars disappear.

Autoland Status Annunciators (ASA)

Autoland Status Annunciators provide information relative to the status of
the A/P systems for CAT Il and Ill approaches with automatic landing and rollout.
An ASA is located on each pilot’s panel to display this information. Each ASA has
an upper and lower display which shows one of three indications. Except during
test, both ASAs show the same indication.

Monitoring of the A/P systems is initiated by the autoland status system
when the electrical system is powered. A fault which limits the A/P system is
shown as NO LAND 3 or NO AUTOLND on the ASAs. Should the limiting
fault(s) clear prior to the selection of APP mode, the ASA will blank when APP
mode is selected. Faults that do not require immediate crew action or cognizance
are annunciated after touchdown.

With a LAND 3 indication the level of redundancy of the A/P system is such
that the occurrence of any single fault would not prevent the A/P system from
making an automatic landing (fail operational). With a LAND 2 indication the
level of redundancy is such that any single fault does not cause a significant
deviation from the flight path (fail passive).

During autoland operations, the FCC detects ILS system anomalies. LAND 3
and LAND 2 annunciations do not necessarily mean that the localizer and glide
slope signals are being received. If the ILS station fails or goes off the air, the
airplane continues on an inertial track. After a short delay, an amber line is drawn
through the affected ADI mode annunciation (G/S or LOC) and the affected flight
director commands are removed from view. Also, the AUTOPILOT and master
CAUTION lights illuminate, and the caution beeper sounds. The ASA
annunciation may or may not change.
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Below 200 feet RA the ASA display cannot change except to indicate a NO
AUTOLND condition.

The ASA system does not monitor the status of all ground and airborne
equipment required for CAI Il and 11l operations. It is primarily an autopilot and
autopilot support system monitor.

Aviation vocabulary
Aircraft structures
aileron 3JIEPOH

aspect ratio OTHOCUTEJIbHOE YJIMHEHHE (KpbLIa)

balance tab KOMITIEHCATO
bulkhead IITTaHTOyT
cable TPOC

cargo compartment
cargo door

center of gravity
cockpit

control cable
control tab

crank

datum

delta wing
dihedral angle
directional stability

dual-slotted flap

rPy30BOM OTCEK

TPy30BOU JIFOK

LEHTP TSKECTH

KaOMHa HSKUMaxa

TPOCcoOBas MPOBOJKA YIIPABIICHHUS
CEPBOKOMIIEHCATOP

KayvaJika

JIAHUS, OTHOCUTEIBHO KOTOPOM
MPOU3BOJIUTCS PAcUeT IIEHTPOBKU
TPEYTOJIbHOE KPBLIO

yroj nonepeyroro V

IIyTEBAS] YCTOMYNBOCTD

JIBYXIIIEICBON 3aKPBLUIOK
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elevator PYyJIb BBICOTEHI

empty weight BEC MTyCTOTO CaMoJieTa

flap 3aKPBIJIOK

flight control surfaces YIPaBJISIONINE TOBEPXHOCTH
fowler flap 3akpeuToK Dayiepa

(OJTHOBPEMEHHO BBIJIBUTAIOIIUICS U

OTKJIOHSIFOIIIUIICS )
fuselage brozemnsik
high wing BBICOKOILJIaH
landing gear 1accu
lateral axis HornepevHast OCh camoJieTa
leading edge nepPeaHss KPOMKa KPbLIa
lift surface HECYIIasi TOBEPXHOCTh
longitudinal axis nPO0JIbHAs OCh caMoJieTa
longitudinal stability POAOIbHAS YCTOMYHUBOCTh
low wing HU3KOILIaH
main landing gear (MLG) OCHOBHAs CTOWKA IITaCCH
main rotor Hecylui BUHT (y BEPTOJIETA)
maximum gross weight MaKCUMaJIbHBIN B3JICTHBINA BEC

mean aerodynamic chord (MAC) cpennss aspoaunamuyeckas xopaa (CAX)

mid wing CpeaHeIUIaH

nacelle o0TeKarenb, rOHI0JIa
nose landing gear (NLG) TePeTHsIsT CTOMKA IACCh
passenger cabin MaCCaKUPCKUI CajIoH

plain flap OTKJIOHSIOIIUICS 3aKPBLIOK



propeller
push-pull rod
radome
relative wind
rib

rudder

slat

spar

speed brakes (or dive flaps)

split flap
spoiler
stabilizer(s)
stall

straight wing
stringer
sweptback angle
sweptback wing
tail rotor
trailing edge
trim tab

useful load
vertical axis

vertical stabilizer
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BO3yIIIHBI BUHT

TAra ynpaBJiCHHs

paxroIpo3PavyHbIi 00TeKaTeIb
Haberarouuil NoToK

HEepBIOPa

PyJib HAIPaBIICHUS

NPEaKPBUIOK

JIOH>KEPOH

BO3JIYLIHBIE TOPMO3a, UCIIOJIb3YIOIIHUECS Ha

npobere (ycTaHABIWBAOTCS HE
00s13aTeNTbHO Ha KPBLJIE, B OTINYHE OT
CIIOMJICPOB)

U TOK

crioiep

crabumzaTop (bl)

CPBIB ITIOTOKA

nPsiMO€e KPBLIO

CTPUHIEpP

YTOJI CTPEIIOBUITHOCTH
CTPEIOBUIHOE KPBLIO
XBOCTOBOU BUHT (y BEpPTOJICTA)
3aIHss KPOMKa KPbLia
TPUMMeEP

1oJIe3Has Harpy3Ka
NPoa0IbHAs OCh caMoJieTa

KHJIb



vortex generator

wheel well
wing
wingspan
wingtip

yaw damper

zero fuel weight

accumulator
actuating cylinder
air bleed

air bottle

air duct

check valve

constant-delivery pump

gear type pump

gerotor type pump

hand pump
hydraulic fluid

jet pump

manifold

piston type pump
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a’PoauHAMUYECKUN TPEOCHD
(nau cuctema rpeOHei)

HUIIIA [IACCU
KPBLIO

pa3Max Kpbuia
3aKOHIIOBKA KPbLa
nemrndep PrICKaHbs

Bec camouiera 0e3 ToIInBa

Hydraulic and pneumatic power system

TUAPOAKKYMYIISITOP
CHWJIOBOM LIWJIUHJIP

oTOOp BO3IYyXa
BO3IYIIHBINA OaJIOH
BO3TyXOMPOBO/I

00paTHBIN KiIanaH

HACcOC NOCTOSTHHOW MOJa4u
HIECTEPEHYATHIA HACOC
HEHTPOOEKHBIN HACOC C
AKCLIEHTPUCUTETOM POTOPA
Py4HOHN HacoC

ruapaBId4deCKas ) KUAKOCTh

(0OBIYHO Ha MHHEPAILHON OCHOBE)

CTYWHBIA HACOC
KOJUIEKTOP

(mampumep fuel manifold)

MOPIIHEBOM HACOC



power driven pump
pressure regulator
pressure relief valve
restrictor

selector valve

skydrol

vane type pump

variable-delivery pump

‘LG down and locked’
‘LG in transit’

'LG up and locked'
anti-skid system
anti-skid transducer
brake system

brake unit
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HACOCHAsI CTAHITUS
PeryssTop JaBlICHUS
OTPaHWYHUTEIILHBIN KJIaltaH
apocceb
THIPOTICPEKITFOYATEb
THIPABIINYECKAs YKHUIKOCTh
(cuHTETHYECKAS)
IIEHTPOOCKHBIN HACOC

HacocC HepeMeHHOﬁ Imoga4uun

Landing gear system

IIACCH BBIMYIICHBI ¥ HA 3aMKE
IIACCHU B MPOMEKYTOYHOM TTOJI0KCHUN
maccu yOpaHbl U HA 3aMKe
AHTHIO30Basi aBTOMAaTHKa

JaTYUK 1032

TOPMO3HAsI CUCTEMa

TOPMO3

emergency extension system cucreMa aBapPHIfHOTO BBIITyCKa (IIACCH)

nosewheel steering system

parking brake

retraction-extension system

shimmy damper
shock strut

skid

crcTeMa yIpaBiICHHsI

Pa3BOPOTOM MEPETHEN HOTU
CTOSTHOYHBIN TOPMO3

cucTema yOOPKH - Bbilycka (Iraccu)
neMriigep muMMu

aMoOPTH3aTOp

103



tubeless tire

fire

fire extinguisher

fire extinguisher bottle
flame

flame arrestor
overheat

smoke

smoke detector
thermal sensing loop

thermocouple sensor

alternating current (AC)

alternator
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OeckaMmePHas IMHa

Fire protection system
OTOHb, TTOXkap
OTHCTYIIUTCJIb
NPOTHUBOIOKAPHBIN OAJITIOH
niams, rmoxap
IJIAMETAaCUTEITb
neperpes
3abIMJICHHUEC
JIETEKTOP JTbIMa
TETJIEBOM JAaTUMK MOXkKapa

TEePMOMaPHbIN AATYUK MMOXKapa

Electrical system

IEPEMEHHBIN TOK
npeobpazoBaresib MOCTOSHHOTO

TOKa B IEPEMEHHBIN

anti-collision light (mm beacon light) POOJIECKOBBIN MasiK

circuit breaker

conduit

direct current (DC)

fuse

landing light

lights

plug (receptacle, connector)

recognition lights

aBToMart 3anuthl cetu (A3C)
000J104Ka MPOBOAKU (0OBIYHO TPYOKa)

MMOCTOSIHHBIN TOK

IJIABKUM NTPEI0XPaHUTEIIb

nocajouHas ¢apa

OCBEIIECHUE, CUTHAJIbHBIE JIAMITbI

pazbem

CTPOEBbIE OTHU
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rectifier BEITIPSIMUTENH TIEPEMEHHOTO TOKa

relay pene

selector MEPEKITF0YaTe b

strobe light KPBLILEBOI MPOOJICCKOBBIN OTOHb

switch BBIKJIIOUATEITh

tail position light XBOCTOBOU a3POHABUTAIIMOHHBIH OIOHb

taxi light pynexHas (apa

transformer Tpanchopmatop

TRU (transformer-rectifier unit) BBINPSIMUTEIbHOE yeTPoticTBO (BY)

wingtip position light KPBLILEBOM a3POHABUTAIIMOHHBIA OTOHb

wire POBOI, TPOBOKA

wiring KTYT TIPOBOJIOB, 'KaOEIbHBIN TUTaH"
Instrument systems

airspeed indicator yKazaTellb CKOPOCTH

altimeter BBEICOTOMED

altitude selector 3aJIaTYUK BBICOTHI

angle-of-attack sensor JaTYUK yTjia aTaku

annunciator system (*'‘Nancy'' [amep.] ) cucTeMa CUTHAIU3ALMH

attitude indicator (msm gyro-horizon) ABHAroOPHU30HT

aural warning CUTHAJIbHASI CHPEeHa, PeueBoi nHpopmaTop
feedback oOpaTHas CBS3b
flight recorder OOPTOBOIT camoIucell,

3aITMCHIBAOIIMI MaPaMeTPbI MMoJieTa
fuel flowmeter yKazaTesb pacxo/ia TOTUTUBA

gauge (mam gage [amep.] ) npudop, yKa3aTeib
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ground proximity warning system cucTeMa npeaynpexIeHus O

COJIMDKEHUH C 3eEMJIEH

gyroscop (mam gyro) TUPOCKOIT

heading selector 3aJ]aTYMK Kypca

Mach indicator yKazareib yucina « M »

pitot-static system IMPUEMHHKH ITOJTHOTO U CTATHYCCKOTO
JABJICHUS

rate-of-climb indicator BapUOMETP

stall warning system cUCTeMa MPEeAYIPEIKICHHS O

TPEBBIIICHUH yTJIa aTaKu
tachometer TaxoMeTpP
take-off warning system cucTeMa npeaynpexIeHus 0 HemPaBUIbLHOM
B3JICTHOM KOH(HUIyPaIMK caMoJjieTa
turn-and-bank indicator yKa3aTejb CKOJbKCHHS
voice recorder MarHuTO(GOH, 3aMHUChIBAIOIIHIHA

neperoBopsl B KaOuHe

Commutication and navigation systems

ADF antenna aHTEHHA aBTOMaTuyeckoro paaunokommaca (APK)
airborne weather radar (mam weatherscop) ooproBas meteo - PJIC
bonding jumper "MeTalIN3alHOHHbIC" ITePEeMbIUKH

(1 coeqMHEHNS ¢ KOPITYCOM CaMOJIeTa)
course deviation indicator o0BbeIMHEHHBIH yKa3aTenb cucteMbl VOR
DME antenna AHTEHHA MPUEMHUKA U3MEPUTEIIS

HAKJIOHHOW JaJIBLHOCTH



doppler navigation system

glidescop antenna

inertial navigation system
loop antenna

marker antenna

radar beacon transponder
radio altimeter

receiver

sense antenna

shock mount

static discharger wicks

transmitter
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JOTIUICPOBCKUN U3MEPUTEITD

ckopoctu u yria caoca ([ACC)
aHTEHHA MMPUEeMHUKA "Kypc¢ - ramecaaa’
MHEePIMaibHas HaBUTalMOHHAs cCUCTeEMa
netyieBas anteHHa APK

aHTeHHa npuemMHuka ILS
PalOIOKAIIMOHHBIA OTBETUUK
paguoBBICOTOMEP

NPUEMHUK

BCceHarpasieHHas anteHHa APK
aMOPTHU3AI[MOHHbIE MOHTaXXHbBIE YCTPONCTBA
CTaTUYECKUE Pa3PsIHUKU

MepeIaTunK

Cabin atmosphere control systems

absolute pressure

air cycle machine (ACM)
air-conditioning unit
air-to-air heat exchanger
altitude

ambient temperature

by centigrade

by Fahrenheit

bypass valve

cabin altitude

abcommoTHOe AaBiieHHe (OTHOCHUTEIHLHO
MIOJTHOTO BaKyyma)
TyPOOXOJIOIUIBLHUK

OJIOK KOHIUITMOHUPOBAHMS BO3IyXa
BO3/IyX0-BO3IyIIHbIN paauarop (BBP)
BBICOTA
TeMIiepaTypa 3a00PTHOTO BO3/1yXa
o mkaje Lenbcus
o mkajie PapeHrenTa
NEPENyCKHOM KJIanaH

"BpICcOTA B Kabuue"
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continuous-flow regulator JIBIXaTeIbHBIN KUCIOPOIHBIN TPHOOP
0e3 orceuku (OOBITHO JIJISl TTACCAKUPOB)
Depressurization pazrepMeTu3anms

diluter-demand regulator JbIXaTeNIbHbIA KUCIOPOIHBIN MPUOOP

emergency depressurization
heat exchanger
isolation valve

negative pressure valve
outflow valve
overpressure

oxygen

oxygen generator
oxygen mask

pressure

pressure relief valve
pressure-reducer valve
pressurization system

ram-air temperature rise

supercharger

vapor cycle system

water separator

¢ oTceuKoi (0OBIYHO ISl IKHITaXKa)
aBapuitHas Pa3repPMeTH3aIus
TEMI000MEHHUK

MePEKPBIBHON KJIaNlaH

KJIallaH OTPHUIIATEILHOTO TIepernaa
BBIITYCKHOM KJlamaH

nepeHa Ty B

KHCIIOPOJT

XAMWYECKUN HCTOYHHUK KHACJI0POaa
KHUCIIOPOHAS MacKa

JaBJICHUE

NPEIOXPaHUTEILHBIN KanaH

peHYKHHOHHLﬁiKHaHaH

cucTeMa PeryinrpPOBaHUs IaBJICHUS B KAaOWHE

TeMIiepaTypa TOPMOKESHUS
(Ha cy0 - U CBEPX3BYKE)

KOMITIPECCOp HaJAyBa

(Ha BBICOTHBIX MOPIIHEBBIX CAMOJIETAX )

(bpEeOHOBBIN OXJTAAUTENh (HA MOPITHEBBIX

caMoJIeTax)

BOOAOOTACINTCIIb



accessory drive gearbox

annular-type combustion chamber

axial-flow compressor
bearing

blade (mam vane)

bottom dead center
can-type combustion chamber
centrifugal-flow compressor
combustion chamber
compression ring
compression stroke
connecting rod

cowling

crankshaft

exhaust collector

exhaust pipe

exhaust stroke

exhaust valve

four-stroke cycle engine
gearbox

ignitor plug (wam spark plug)
inlet duct

intake stroke

jet pipe (nam jet nozzle)
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Engine
KOpOOKa MPUBOJIOB CAMOJIETHBIX arperatoB
KOJIbLIEBasi KaMepa CropaHus
0CEBOM KOMIIPeECCOp
MOAIIUITHUK
jorarka (kKommpeccopa WM TyPOHHBI)
HIDKHSISL MEPTBast TOUKA
TPyOuaTast kamepa cropaHus
HEHTPOOEKHBIN KoMIPeccop
KaMmepa CropaHus
KOMITPECCUOHHOE KOJIBLO
cKaTue
aTyH
KanoT
KOJICHYAThIN BaJl
BBIITYCKHOM KOJUIEKTOP
BBIXJIOTHAS TPyOa
BBIXJIOMN
BBIITYCKHOW KJIanaH
YETHIPEXTAKTHBIN JBUTATEIb
KoPoOka npuBoIoB (B 00IIIeM cirydac)
CBEUa 3aKUTaHUs
BO31yX03a00PHUK
BCACBIBAHUE

PEaKTUBHOE COILIO
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piston MOPIIIEHB

pulse-jet engine yJILCUPYIONTNI PEaKTUBHBIN JIBUTATEITb
radial reciprocating engine 3B€31000Pa3HbIN ABUTATEIIb
reciprocating engine HOPIIHEBOW JBUIATEb

schroud KOXKYX

shaft BaJI

stage CTyIeHb (KoMITpeccopa Wi TYPOUHBI)
surge valves KJIAITaHbI MTePerrycKa Bo3ayxa

thrust reverser PeBEPCUBHOE YCTPOMCTBO

top dead center BEPXHSIS MEPTBask TOUKA

turbine nozzle vane assembly COILTIOBOM armapar

V-type reciprocating engine V-  0o0pa3Hblii 1BHraTeb

valve-operating mechanism MEXaHU3M razopacnpeneacHus

variable-geometry inlet duct BO3yX03a00PHHK C U3MEHIEMOM
reomeTPuen (0OBIYHO CBEPX3BYKOBOIN)

vortex destroyer cucTeMa CTPYHHOM 3aluThl IBUTATENs

Engine fuel and fuel metering systems

accelerating pump YCKOPUTEIBHBIN HACOC

(B HOpPLIHEBOM JIBUTATEJIE)

boost pump [MOJIKAaYMBAIOIINI TOIJIMBHBINA HACOC
fuel TOILIUBO
fuel control unit YCTPOMCTBO PEryJIUpOBaHHUs TOILINBA

(B MOPIIHEBOM JBUTATEJIC)
fuel nozzle TOIUTUBHAs (HOPCyHKa

fuel tank TOIUIMBHBIN 0aK



fues scheduling system
gravity fueling
pressure fueling
transfer pump

vapor lock

cranking
hot start
hung start
ignition
overheat
overspeed

starter

breather

breather centrifuge
fuel-oil heat exchanger
oil

oil cooler

oil pump

oil tank

pressure oil pump

scavenge oil pimp
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CUCTEMA YTPABIICHUS TOTUTUBOM
OTKPBITas 3ampaBKa
LEHTPaJIU30BaHHAs 3alIPaBKa
HACOC TePeKavKH
"maposas mpodka"
Engine starting systems
MPOKPYTKA IBUTATEIS
3a0poc TemMrepaTyphl Ha 3aIlyCKe
3aBHCcaHne 000POTOB Ha 3aITyCKe
32)KUTaHHE
3a0poc TemMrepaTypsl
3a0poc 000pOTOB
cTaprep
Lubrication and cooling systems
cuctema cypiaupoBaHUs
IEHTPOOCKHBIN cydiiep
TOIUIMBHO-MacsiHbIi Paauatop (TMP)
MacJio
MacyopaauaTop
MAacJIOHAcoC
Macjao0ak
MUTAIOIINIA MacJIOHACOC

MacCJI0HaCOC OTKa4YKH
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Propellers

automatic propeller BUHT C M3MCHSICMBIM

(aBTOMATHYECKH) IIIArOM

blade JIOTIaCTh

blade tracking PEryIMPOBKAa OTHOCUTEIIEHOTO TIOJI0KEHUS
JIOTIACTEN

controllable-pitch propeller BUHT C M3MCHSICMBIM (BPYYHYIO) IIAroM

effective pitch OCTYIIh BUHTA

fixed-pitch propeller BO3/YIIHBIA BUHT IOCTOSIHHOTO II1ara

geometric pitch 1ar BUHTa

ground-adjustable propeller BO3/YIITHBIA BUHT C PETYIHPYEMbIM

(ToJIbKO Ha 3eMJIe) IIIarom

pitch YCTaHOBOYHBIN YIoJI JIOMAacTh
pitch change mechanism MEXaHH3M U3MEHEHHS Iara
propeller BO3IYITHBIA BUHT

propeller balancing OalaHCHPOBKA BUHTA

pusher propeller TOJIKAIOIIUI BUHT

reduction gear assembly (msm reducer) peaykrop
slip CKOJIbYKECHHE

tractor propeller TSHYIIAA BUHT

Aircraft maintenance

chock yIIOPHAs KOJIOJIKA
defueling CJIMB TOILJIMBA
drill CBEPJIO

engine cranking XOJI0{HAs MPOKPYTKA JBUTATEIsA
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engine run-up onpoOOBaHKE IBUTATEISA
engine shutdown OCTaHOBKa JIBUTaTEelIs
engine start 3aIlyCK ABUTATENs

fault isolation manual (FIM) pykoBoaCTBO 1O MOKUCKY HEUCTIPABHOCTH

ground power unit (GPU) a’POIPOMHBIN HCTOYHHK JICKTPOIUTAHUS
illustrated parts catalog (IPC) KaTaJjor JieTajei U arperaTonB

inspection OCMOTp, TTPOBEPKa

jack OIbEMHHK

jacking BBIBCIIIMBAHHUE CaMOJIeTa

lockpins CTOSIHOYHBIE IITHIPH,

OJIoKMPYIOIIMEe YOOPKY IIacCH Ha 3eMJIe

maintenance manual (MM) PYKOBOJICTBO 1O TEXHUYECKOMY
00CITy>)KUBaHUIO

pre-flight check HPEa0JEeTHBIA OCMOTP

pushback "BhITAJIKMBaHKE", OYKCHPOBKA XBOCTOM
BIICPE]I

refueling 3arpaBKa TOTUTMBOM

rivet 3aKJIeTKa

SCrew BUHT

screwdriver OTBEPTKA

sump drain CJIMB OTCTOSI TOILIMBA U3 OAKOB

tiedown IIBaPTOBKA

tow bar OYKCHPOBOYHOE BOIHIIO

tow tractor Tsiraqy

towing OykcHpoBKa



troubleshooting
visual inspection

walk-around check

approach
approach pattern
captain

climb

crew (flight crew)
descend

first officer (mm co-pilot)
flight

flight attendant
flight engineer
flight level

flight number
glide

glide slope
heading

landing

liftup

navigator

pitch

roll
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MTOWCK HEHUCITPABHOCTHU
BH3yaJibHAs MPOBEPKa

OCMOTP IO MapuIpPyTy

Flight operations

HOJIXOJ

CXeMa 3axo0jia Ha MOCaAKy
KOMaHIUp KopabJs
Ha0Op BBICOTHI

KUK

CHUKCHUE

BTOPOU MUJIOT

TMOJIET, PEXC
OOPTIIPOBOTHUK
OopTHUHXKEHEP

3ILIEJIOH TMoJIeTa

HOMeEP peiica

rivccazna

yroJ1 HaKJIOHA TIIKCCaIbl
Kypc

nocajka

OTPBIB CaMOJIeTa OT TOJIOCHI
mTypPMaH

TaHTaX

KpeH
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runway B3JIETHO-MIOcai0ouHas nojoca (BIIIT)
squawk code KOJI petica

take-off B3JICT

take-off power B3JICTHBIN PEKUM PabOTHI IBUraTeICH
taxiway pynexHas nopoxka (PJ])
touch-down KacaHHE MOJIOCHI

tower (control tower) TucneTYepcKas

turn IIOBOPOT

turnback pa3BopoT



