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ALAN  Uak Bakēm 

DAL/MESLEK  
Uak Gºvde Motor Teknisyenliĵi 

Uak Elektronik Teknisyenliĵi 

MOD¦L¦N ADI  Teknik Yabancē Dil (Ķngilizce) 2 

MOD¦L¦N TANIMI 

Uakla ilgili Ķngilizce dok¿manlarē tekniĵine uygun olarak 

okuyabilmeyi ve eviri yapabilmeyi saĵlayan ºĵretim 

materyalidir. 

S¦RE 40 / 32 

¥N KOķUL Teknik Ķngilizce-I mod¿l¿n¿ baĸarmēĸ olmak. 

YETERLĶK 
Uakla ilgili Ķngilizce dok¿manlarē tekniĵine uygun olarak 

okumak ve T¿rkeye eviri yapmak  

MOD¦L¦N AMACI 

Genel Ama 

Uak elektroniĵi ve bakēmē ile ilgili teknik Ķngilizceyi 

okuyup eviri yapabileceksiniz.  
 

Amalar 

1. Tekniĵine uygun olarak uak motorlarēnēn paralarēnē 

ve alēĸmasēnē Ķngilizce okuyabileceksiniz. 

2. Tekniĵine uygun olarak uuĸ kontrol y¿zeylerini 

Ķngilizce okuyabileceksiniz. 

3. Tekniĵine uygun olarak uak sistemlerini Ķngilizce 

okuyabileceksiniz. 

4. Tekniĵine uygun olarak bakēm el kitaplarēnē Ķngilizce 

okuyarak eviri yapabileceksiniz. 

EĴĶTĶM ¥ĴRETĶM 

ORTAMLARI VE  

DONANIMLARI  

Ortam: Laboratuvar, atºlye, iĸletme, k¿t¿phane vb. gibi 

araĸtērmaya yºnelik etkinlikler yapēlabilecek t¿m ortamlar 

ve sēnēf. 

Donanēm: TV, VCD, Video, Internet 

¥L¢ME VE 

DEĴERLENDĶRME 

Mod¿l iinde yer alan her ºĵrenme faaliyetinden sonra 

verilen ºlme aralarē ile kendinizi deĵerlendireceksiniz. 

¥ĵretmen mod¿l sonunda ºlme aracē  (oktan semeli 

test, doĵru-yanlēĸ testi, boĸluk doldurma vb.) kullanarak 

mod¿l uygulamalarē ile kazandēĵēnēz bilgi ve becerileri 

ºlerek sizi deĵerlendirecektir. 
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INTRODUCTION  

 

 
Dear Student, 
 

Vocational and technical education fields are always equipped with improved and 

updated information. Aircraft technicians should arrive to new technical information. This 

can only be achieved with technical English. Because all the sources are in English. 

 

For this reason, you should also read and understand English. English is a universal 

language. English skills will  be a great advantage for you.  

 

This module is the key  for you. The right to use this key is in your hands. If you want 

to come to good position, you  must use this key very well. 

 

You must follow the rules to ensure maximum benefit. Carefully observe the 

examples given. Necessarily answer the questions. Check yourself often. If you didn't 

understand a topic, you must repeat that.  

INTRODUCTION  
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LEARNING ACTIVITY -1 

 
 

According to information in this module and in suitable conditions, you can learn the 

aircraft engines. You can read these topics with English language. 

 

 

 

 

Try to remember what you learn before about aircraft engines. Refresh the information 

on this subject. 

 

1. AIRCRAFT ENGINES  
 

 

Figure 1.1: An aircraft engine 

 

1.1. Aircraft Engines 
 

The invention of the aircraft was one of the most revolutionary inventions in human 

history. The various advancements in science and technology have created a variety of 

engines but the basic principle that drives them is very similar. All the aircraft engines work 

on the Principle of Newtonôs third law of motion. Aircraft engines require a system that can 

provide thrust so that the aircraft is propelled forward. In most aircraft engines the basic 

AIM  

SEARCH 

LEARNING ACTIVITY -1 
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mechanism is to accelerate a working fluid that pushes the airplane forward, while the gas 

moves backwards with high force. 

 

Because of the complexities of flight, aircraft engines need to satisfy several 

requirements to sustain prolonged flights. These engines must be: 

 

Lightweight , as a heavy engine decreases the amount of excess power available.  

 

Small and easily streamlined; large engines with substantial surface area, when 

installed, create too much drag, wasting fuel and reducing power output.  

 

Powerful, to overcome the weight and drag of the aircraft. 

 

Reliable, as losing power in an airplane is a substantially greater problem than an 

automobile engine seizing. Aircraft engines operate at temperature, pressure, and speed 

extremes, and therefore need to operate reliably and safely under all these conditions. 

 

Repairable, to keep the cost of replacement down. Minor repairs are relatively 

inexpensive.  

 

If a car engine fails you simply pull over to the side of the road. If the same occurs in a 

single-engine aircraft it will glide but, depending on the circumstances, may result in a fatal 

accident. For this reason the design of aircraft engines tend to favor reliability over 

performance. Even with this mindset, it took many years before the reliability was 

established to fly over the Atlantic or the Pacific Ocean. 

 

ñLong engine operation timesò and high power settings, combined with the 

requirement for high-reliability means that engines must have large engine displacement to 

minimize over-stressing the engine. The engine, as well as the aircraft, needs to be lifted into 

the air, meaning it has to overcome lots of weight. The thrust to weight ratio is one of the 

most important characteristics for an aircraft engine.  

 

Aircraft engines also tend to use the simplest parts and include two sets of anything 

needed for reliability, including ignition system (spark plugs and magnetos) and fuel pumps. 

Independence of function lessens the likelihood of a single malfunction causing an entire 

engine to fail. Thus magnetos are used because they do not rely on a battery. Two magnetos 

were originally installed so a pilot can switch off a faulty magneto and continue the flight on 

the otherðbut, later, dual ignition was found to offer some detonation protection too. 

Similarly, a mechanical engine-driven fuel pump is often backed-up by an electric one. 

 

There are basically three types of engines used on aircraft: piston engines, jet engines, 

and rocket engines. All three are used to generate thrust, a force that pushes the aircraft 

forward. Thrust's counteracting force is mainly caused by wind resistance, which is why 

aircraft are streamlined. 
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Exercise: Interpretation of words and phrases: Circle the letter next to the best 

answer. 

 

1. Because of the complexities of flight, aircraft engines need to satisfy several 

requirements to sustain prolonged flights.    
 

A) Cause 

B) Support 

C) Finish 

 

2. Small and easily streamlined. 

 

A) Aerodynamic shape 

B) Made line by line. 

C) Designed as stream shape. 

 

3. Engines must have large engine displacement to minimize over-stressing the 

engine. 

 

A) Changing places of the engines. 

B) Size of petrol tank. 

C) The total volume of air/fuel mixture an engine can draw in during one complete 

engine cycle. 

 

4. Independence of function lessens the likelihood of a single malfunction causing an 

entire engine to fail.  

 

A) Effect 

B) Fault 

C) Thing 

 

5. Later, dual ignition was found to offer some detonation protection too. 

  

A) Explosion 

B) Burn 

C) Crash 
 

Exercise: Vocabulary: 

 

Use each word or phrase in a sentence. 

 

1. Malfunction 

2. High reliability 

3. To overcome 

4. Generate 

5. To operate 
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1.2. Piston Engines 
 

Piston engines are internal combustion engines that burn a mixture of fuel and air 

inside a combustion chamber. The chamber is provided with a piston that moves within the 

compression chamber. The energy for the movement of the piston is provided by the air-fuel 

mixture. Piston engines operate similar to the car and other automobile engines. In its basic 

operation, a valve in the engine permits air into the chamber (called the cylinder) which is 

compressed by the moving piston. When an appropriate compression is reached, fuel is 

allowed into the compressed air through another inlet as a fine spray. Finally, the 

compressed fuel-air mixture is ignited with a spark provided by a spark plug, which causes 

the mixture to explode violently. The explosive power is used to move the piston back, and 

remove the exhaust gases from the compression chamber. The return movement of the piston 

is conveyed to the wheel and fans of the aircraft which causes it to rotate at high speed. In a 

propeller powered aircraft, much of the thrust is created by the propellers, which creates the 

upward lift for the aircraft.  

 

Until World War II, this was the only type of engine available for use on aircraft: the 

Wright Brothers' Flyer used a piston engine, as did the B-29 Super fortress forty years later. 

 

The piston engines were used to rotate the fans at high speeds which provide the thrust 

for the aircraft to move forward. Since the thrust that could be developed by the piston 

engine is limited, they cannot be used in aircrafts that need high speed and thrust. Hence, 

piston engines are mostly restricted to training flights and slow flights. There were many 

modifications like the supercharger that were added to the piston engine which provided 

extras thrust to the existing engines. The supercharger pumped in more air into the cylinder 

for better compression and burn ratios.  

 

 

Figure 1.2: A simple aircraft piston engine 
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Piston engines are less costly, easier to maintain and consumes lesser fuel. They are a 

favorite with hobbyists and recreational users who use such engines to power hand gliders 

and miniature aircrafts. They are limited by the altitude and speed to which they can climb 

because as the sir gets thinner, lesser air enters the cylinder thereby chocking their efficiency 

to burn fuel. 

 

An internal combustion engine burns fuel in an enclosed chamber ï the cylinder ï 

which is integral to the engine. Most aviation piston engines are of the reciprocating piston 

type in which a piston moves back and forth in a cylinder. The engineôs power is generated 

by the force exerted on the piston by the rapid expansion of gases resulting from the 

combustion of a compressed fuel-air mixture. The power from the motion of the piston is 

transmitted through a connecting rod to a crankshaft, which is coupled to the propeller. 

 

One complete movement of the piston in either direction is called a stroke. A piston at 

the point of its nearest approach to the cylinder head is at top dead center (TDC). 

Conversely, a piston at the other end of its stroke is at bottom dead center (BDC). The region 

of a cylinder below the piston crown at TDC and above it at BDC is the swept volume. An 

engineôs displacement is the total swept volume of all cylinders. The compression ratio of an 

engine is the ratio between the volume in a cylinder when the piston is at BDC and the 

volume of the cylinder when the piston is at TDC. Valves are used to control gas flow into or 

out of the cylinder volume above the piston. 

 

1.2.1. Four-Stroke Combustion Cycle 
 

One combustion cycle is made up of four piston strokes, which turn the crankshaft 

through two complete rotations (720 degrees). Figure 1.3 pictorially summarizes the four 

strokes ï intake, compression, power, and exhaust. The first downward motion of the piston 

in the cycle ï the intake stroke ï draws the fuel-air mixture into the combustion chamber 

through the open intake valves. As the piston reverses direction and begins to move back up, 

the intake valves close. This upward motion of the piston is the compression stroke. 

Compression raises the pressure and temperature of the mixture. Near the top of the 

compression stroke, the spark plug produces a spark, igniting the mixture. The mixture burns 

and expands, which drives the piston downward for the third, or power, stroke. As the piston 

reaches BDC and begins to move back up again, the exhaust valves open, beginning the 

exhaust stroke. The upward motion of the piston pushes the burned gases out of the engine 

into the exhaust manifold and eventually out the exhaust pipe. 
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Figure 1.3 The four-stroke combustion cycle 

 

1.2.2. Air System 
 

Air is drawn into the engine through the intake system. It passes though an air filter to 

keep dust and contaminants out of the engine. A throttle (a disk attached to a rotatable shaft) 

is mounted in the air intake to control airflow. When the pilot opens the throttle, the disk tilts 

allowing more air to enter the engine. With more air, the engine can use more fuel and 

produce more power to take off or climb. An engine that uses intake air at atmospheric 

pressure is said to be naturally aspirated. The amount of air a naturally aspirated engine can 

use is limited by the local air density (barometric pressure) and pressure losses in the intake 

system. To get more air into an engine (boost the air pressure), small compressors are 

sometimes used to pressurize the intake air. If the compressor is driven off the engine 

crankshaft, the process is called supercharging. 

 

Another way to power the compressor is to put it on a common shaft with a turbine 

driven by the engineôs exhaust gas. This process is called turbocharging. To maintain boost 

pressure at a relatively constant amount over a wide range of engine speeds, some sort of 

pressure regulation is needed. Turbocharging is preferred since it extracts energy from 

exhaust gases that would otherwise be wasted, so it is more efficient than supercharging, 

which takes energy from the crankshaft. Since air density decreases along with atmospheric 

pressure as altitude increases, less and less air is drawn into a naturally aspirated engine as an 

aircraft climbs. This limits the maximum speed and altitude that can be achieved. This 

limitation was recognized even before World War I, but turbochargers were not developed 

until the mid-1920s. They were so successful that naturally aspirated engines were virtually 

obsolete in high-performance aircraft by the early 1930s. 

 

1.2.3. Carburetion  
 

In the intake system of an engine, air mixes with a small amount of vaporized fuel to 

produce a homogeneous fuel-air mixture. The carburetor is the most successful of the many 

devices developed to discharge the correct amount of fuel into the intake air stream. The 

heart of a carburetor is a ventury ï a converging-diverging nozzle. The diameter of the 
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nozzle decreases to a minimum at the throat and then increases to the discharge end. As air 

passes through the ventury, its velocity increases up to the narrowest portion (throat) because 

the cross-sectional flow area decreases. As the air velocity increases, its pressure decreases, 

creating a vacuum that draws fuel out of the carburetorôs fuel bowl through a tiny orifice 

called a jet. Additional jets are used to enrich the mixture during acceleration and to supply 

sufficient fuel at idle. A hand-operated primer is used on many engines to enrich the mixture 

for cold starts. 

 

Carburetors do not control fuel flow precisely enough for critical or high performance 

applications. In part this is because they are volume-flow based and difficult to calibrate for 

all operating conditions. 

 

1.2.4. Fuel Injection  
 

The second major type of fuel system design is the fuel injection system. Fuel 

injectors are mounted at the intake port of each cylinder, where they spray fuel onto the 

intake valves. To enrich the mixture during cold starts, an additional cold-start injector may 

be used. This injector adds additional fuel to the intake air for a short period of time while 

the engine warms up. 

 

The primary advantage of fuel injection is more uniform fuel distribution to each 

cylinder compared to carburetion. Fuel-injected engines also respond more rapidly than 

carbureted engines when the pilot changes control settings.  

 

1.2.5. Engine Configurations  
 

Aircraft piston engines have been built in several different configurations. The in-line 

and ñVò engines are very similar to those used in automobiles. Some early designs had 

separate cylinders to minimize weight; most later designs used the familiar engine block. As 

a rule, these usually were water cooled because the integral cylinder blocks are ideally suited 

to liquid cooling. 

 

The radial engine configuration is unique to aviation. Here the crankshaft is in the 

circular centerpiece of the engine and the cylinders radiate out from it in a plane 

perpendicular to the crankshaft. In this design, each cylinder gets equal airflow, so most 

radials are air cooled. An interesting early design is the rotary engine, in which the engine 

block rotates about a fixed crankshaft. 

 

Horizontally opposed engines are the third major configuration. These can be 

considered an extreme example of a ñVò engine, in which the angle between the pistons is 

180 degrees, as illustrated in Figure 1.4 the cylinders lie in a plane roughly parallel to the 

wings. Most horizontally opposed engines are air cooled. Horizontally opposed engines have 

been used in almost all small aircraft built since World War II. 
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Figure 1.4: Horizontally opposed engine 
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Exercise: Interpretation of words and phrases: Circle the letter next to the best 

answer. 
 

1.  Finally, the compressed fuel-air mixture is ignited with a spark provided by a spark 

plug. 

A) Sounds loudly. 

B) Compresses very tightly. 

C) Begins to burn. 
 

2.  The explosive power is used to move the piston back, and remove the exhaust gases 

from the compression chamber. 

A) Used and drained off completely. 
B) Collected completely. 

C) Got wet completely. 

 

3.  Hence, piston engines are mostly restricted to training flights and slow flights. 

A) Limited 

B) Extended 

C) Standardized 

 

4.  The engineôs power is generated by the force exerted on the piston by the rapid 

expansion of gases resulting from the combustion of a compressed fuel-air mixture. 

A) Melting 

B) Vaporizing 

C) Enlargement 
 

5.  One complete movement of the piston in either direction is called a stroke. 

A) Piston 

B) Period of time 

C) Cylinder 

 

6.  To maintain boost pressure at a relatively constant amount over a wide range of engine 

speeds, some sort of pressure regulation is needed. 

A) Increasing 

B) Control by using laws 

C) Break down 
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7.  Additional jets are used to enrich the mixture during acceleration and to supply 

sufficient fuel at idle. 

A) To make better 

B) To compress 

C) To fluidize 

 

8.  As a rule, these usually were water cooled because the integral cylinder blocks are 

ideally suited to liquid cooling. 

A) To become extinct 

B) To be present 

C) To be fit  
 

 

Exercise: Vocabulary 
 

Use each word or phrase in a sentence. 
 

1. To rotate 

2. Provide 

3. Compression 

4. Exhaust 

5. Aspirate 

6. To calibrate 

7. Unique 
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1.3. Jet Engines 
 

 

Figure 1.5: A jet engine 

 

Most of the modern aircraft engines are powered by the Jet engines. They are called 

Jet engines because they take in a lot of air, compress it and push it behind through a nozzle 

at high pressure, which gives the aircraft the necessary thrust to move forward.  

 

In a typical Jet engine, the inlet sucks in air from the surrounding atmosphere. The air 

from the atmosphere passes into the compression chamber, where it is compressed to very 

high pressures. The compressed air is mixed with highly inflammable fuels like aviation fuel. 

The mixture is the pushed into a combustion chamber where the air-fuel mixture is ignited. 

The ignited fuel releases explosive power that is allowed to pass through a set of rotating 

fans called turbines. The turbines are similar to the turbines that are used in hydroelectric 

plants and rotate at a fast rate because of the flow of the highly pressurized heated air that 

passes through it. The turbines provide the mechanical power to the aircraft. The turbines 

convey the rotary energy to other parts of the engines with the help of shafts that moves 

other components in the engine. Part of the power is used to turn the compressor, which 

sucks in a steady current of air into the compression chamber. The remaining hot gases are 

released from the combustion chamber at high pressure, which gives the thrust to the engine. 

The release of hit compressed gases, provide huge explosive power for the plane to get 

enough power at takeoff and also to cruise at high speeds.  

 

The first jet aircraft flew in the Luftwaffe of Nazi Germany during World War II, but 

were still very experimental. Following the war, piston aircraft began to fall out of favor as 

designers embraced the speed and efficiency of jet-powered aircraft. 

 

In its simplest form a jet engine has three major components, called the core: 

 

Compressor: A series of blades or airfoils, some rotating (rotors) some stationary 

(stators), that draws air in and compresses it. More complex engines will have many rows of 

blades. As the air moves through these rows, its pressure will increase by as much as 40 

times and the temperature will rise dramatically. 
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Figure 1.6 The compressor stage 

 

Combustion chamber: The compressed air is then pushed rearward into the 

combustion chamber. In the combustor, fuel injectors mix jet fuel with the air and it is 

ignited. The flow and burn of the air/fuel mixture is controlled to ensure that the engine 

sustains a continuous flame. The expanding exhaust gases flow quickly toward the rear of 

the engine. 

 

 

Figure 1.7 Combustion chamber 

 

Turbines: The speeding gases that exit the combustor exert force against the turbine 

blades (airfoils), similar to the way a gust of wind spins a windmill. The turbine is connected 

to the compressor by a shaft. The force - or energy ï created by the turbine spins the 

compressor, which pulls in more air, beginning the whole cycle again. The compressor is 

actually powered by the air it has already fed through! 
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Figure 1.8 The turbine stage 

 

All of these components are housed in a durable metal casing that is the installed into 

the nacelle, a megaphone-shaped engine enclosure that is mounted to the airplaneôs wing or 

fuselage. 

 

 

Figure 1.9: Sectioned picture of a jet engine to show its internal components 

 

While every type of turbojet engine shares a basic core - compressor, combustor, and 

turbine - there are variations for different applications. Jet engines are further classified 
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Turbofans, TurboShaft and TurboProp Engines. All these engines use the same principle of 

Jet engines but they are put to different uses. The Turboprop engine uses energy from the 

engine to run fans mounted on the outside of the plane. TurboShaft engines are similar to 

Turboprop engines except that the shaft is used to power a variety of additional gadgets. The 

Turbofan engine has additional fans located on the front of the aircraft that draws additional 

air into the engine. 

 

1.3.1. Turbo Prop Engines 
 

The turboprop is the logical extension of the turbofan, and uses a low-powered jet 

engine to drive a full-sized propeller. Most propeller airliners today use turboprop engines. 

While they can fly faster and more efficiently than pistons, they are still slower than 

turbojets and turbofans. 

 

Turbo prop engines can be found on small commuter aircraft. While they may look 

like the standard piston-driven propeller engines found on recreational planes, turbo props 

are much more powerful. 

 

Energy from the turbine is used to spin the large front-mounted propeller. The shaft 

that connects the propeller to the turbine is also linked to a gearbox that controls the 

propeller's speed. The propeller is most efficient and quiet, when the tips are spinning at just 

under supersonic speed. (The speed of sound)  

 

1.3.2. Turbo Shaft Engines  
 

Turbo shaft engines are extremely versatile and are used in helicopters, electric power 

plants, offshore oil drilling, even the mighty M1 tank! In theory, it works just like the turbo 

prop. But instead of the turbine's force driving a propeller or creating thrust directly behind 

the engine, power can be routed via the shaft to a variety of devices; pumps, generators, 

wheels, helicopter blades, a ship's propeller ï just about anything that spins. 

 

1.3.3. Turbofan (High Bypass) Engines 
 

Turbofan engines are turbojet engines with large fans at the front that turn along with 

the engine's compressor and generate extra thrust. The added fan makes the engine more 

powerful without demanding extra fuel. Most commercial jet engines nowadays are 

turbofans. 
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Figure 1.10 Turbofan engine 

 

Large commercial airliners use a turbofan jet engine. Turbofans use the same 

compressor, combustor and turbine common to all turbojet engines. The difference is the 

addition of a large fan mounted to the front of the engine. These fans, some as large as 10' in 

diameter, draw air into the engine. Some of the air is sent to the compressor and the 

combustor, while the rest bypasses these components through ducts on the outside of the 

engine. 

 

Most turbofans in use today are designated as high-bypass turbofans, where the ratio 

of bypass air to the air directed into the compressor is 5:1 or greater. At subsonic speed, 

high-bypass turbofans are more fuel efficient and quieter than other types of jet engines, 

making them ideally suited for commercial aircraft. 

 

Accelerating a vehicle heavier than a locomotive from 0 to 200 mph in less than 60 

seconds requires a lot of thrust. It is the fan, and the high volume of air it pulls in which 

creates most of the engine's thrust at takeoff! 

 

Another type of jet engine is the ramjet , which was first played with in the 1960's. 

The ramjet has very few moving parts: it is designed to be used at high speeds, where air 

entering the engine can compress itself without the need for a separate compressor. While 

ramjets are incredibly efficient and powerful, they can only be used above 350 MPH or so, 

which makes them impractical to use on most modern aircraft. 
 

Jet Engines and the Environment: 
 

All engines those burn fossil fuels emit pollutants that are harmful to the environment, 

and turbojets are no exception. At ground level, they produce nitrogen oxides (NOx) and 

volatile organic compounds (VOCs) that combine with oxygen on warm, sunny days to 

create ozone also known as smog. Ozone exists naturally in the stratosphere in small 

amounts where it helps to shield the planet from harmful ultraviolet rays. But closer to the 

earth's surface, ozone is corrosive and harmful to humans and plants. 

 

Jet engines add unwanted noise to airport environments. While sound levels are 

decreasing through new insulation materials and improved component design, the increasing 

popularity of air travel means that there will be more occasional blasts of noise as aircraft 

take off and land. 
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Exercise:  Interpretation of words and phrases: Circle the letter next to the best 

answer. 

 
1.  Most of the modern aircraft engines are powered by the Jet engines. 

A) Made 

B) Strengthened 

C) Used 

 

2.  In a typical Jet engine, the inlet sucks in air from the surrounding atmosphere. 

A) Blows 

B) Pushes 

C) Takes in 

 

3.  The turbines convey the rotary energy to other parts of the engines with the help of 

shafts that moves other components in the engine. 

A) Transport to 

B) Transform to 

C) Leave to 

 

4.  The remaining hot gases are released from the combustion chamber at high pressure 

A) Left 

B) Taken 

C) Pulled 

 

5.  In its simplest form a jet engine has three major components, called the core 

A) Huge 

B) Nice 

C) Main 

 

6.  As the air moves through these rows, its pressure will increase by as much as 40 times 

and the temperature will rise dramatically. 

 

A) Tragically 

B) Suddenly 

C) Slowly 
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7.  All of these components are housed in a durable metal casing that is the installed into 

the nacelle, a megaphone-shaped engine enclosure that is mounted to the airplaneôs 

wing or fuselage. 

A) Rear of wing 

B) Airplaneôs body 

C) Front of wing 

 

8.  TurboShaft engines are similar to Turboprop engines except that the shaft is used to 

power a variety of additional gadgets. 

A) Accessories 

B) Fans 

C) Motors 

 

9.  Turbo shaft engines are extremely versatile and are used in helicopters. 

A) Strong 

B) Different 

C) Efficient 

 

10.  The added fan makes the engine more powerful without demanding extra fuel. 

A) Spraying 

B) Burning 

C) Necessity 

 

Exercise: Vocabulary 

 

Use each word or phrase in a sentence. 

1. To suck 

2. Propeller 

3. Commercial 

4. Efficient 

5. Incredible 

6. Mount 

7. Except 



 

 21 

APPLICATION ACTIVITY  

 
Make conversations with each other in classroom, laboratory, workshop or wherever 

you are using terms and sentences involved technical English you have learned by this 

learning activity: 

 

Examples: 

 

Steps of proccess 
Suggests 

 
ü Take advantage from  activity 1. 

 

 

 

 

 

 

 

 

 

 

 

The turbine is 

connected to the 

compressor by a shaft. 

 

Jet engines work 

very loudly. 

APPLICATION ACTIVITY  
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CHECKLIST  
 

 

If you have behaviors listed below, put (X)  in ñYesò box for earned your the skills 

within the scope of this activity otherwise put (X) in ñNoò box.  

 
 

Evaluation criteria  Yes No 

1. Did you learn types of  aircraft engines?   

2. Did you learn the features of  aircraft engines?   

3. Did you learn the parts of  aircraft engines?   

4. Did you learn the system of  aircraft engines?   

PP  
EVALUATION  

LICATION ACTIVITY  
Please review a further in the "No" answers in the form at the end of evaluation. If you 

do not see enough yourself, be repeat learning activity. If you give all your answers "Yes" to 

all questions, pass to the " Measuring and Evaluation ". 
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MEASURING AND EVALUATION  
 

Evaluate the given knowledge,  If the knowledge is TRUE, write ñTò , if it is FALSE, 

write ñFò to end of the empty parenthesis.   

 

1. (   ) An aircraft engine doesnôt have to be reliable. 

2. (   ) If an engine is repaired, that would be cheap solution. 

3. (   ) The engine, as well as the aircraft, needs to be lifted into the air, meaning it has 

to overcome lots of weight. 

4. (   ) Magneto is a kind of power supply that relies on a battery. 

5. (   ) Thrust is a force that pulls the aircraft backward. 

6. (   ) Piston engines principle differs from car engines principle very much. 

7. (   ) B-29 Super fortress used piston engine. 

8. (   ) Using piston engines costs much expensive. 

9. (   ) The mixture burns and expands in the fourth stroke. 

10. (   ) To get more air into an engine, small compressors are sometimes used to 

pressurize the intake air.  

11. (   ) Carburetors control fuel flow precisely enough for critical or high performance 

applications. 

12. (   ) Piston engines are still very popular and they are mostly used in aircraft. 

13. (   ) The air taken into the engine is compressed to very high pressures in the 

combustion chamber. 

14. (   ) The jet aircrafts used during World War II. were developed. 

15. (   ) The turbine is connected to the compressor by a shaft. 

16. (   ) Turboprop engines are faster than turbojets and turbofans. 

17. (   ) Turbofan engines need extra fuel to let the engineôs compressor generate extra 

            thrust. 

18. (   ) Large commercial airliners use a turboprop jet engine. 

19. (   ) Jet engines work so loudly. 

20. (   ) Jet engines do not pollute the environment as much as piston engines. 

 

 

EVALUATION  
  

Please check your answers from the answer key table which is at the end of this 

module. If you have more than 1 mistakes you need to review the learning activity ï 1. 

 

If you give right answers to all questions, pass to learning activity-2. 

MEASURING AND  EVALUATION  

 

MEASURING AND EVALUATION  
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LEARNING ACTIVITY -2 

 
 

 
According to information in this module and in suitable conditions, you can read the  

flight control surfaces with English language. 

 

 

 

 

Try to remember that you learn before about flight control surfaces. Refresh the 

information on this subject. 

2. FLIGHT CONTROL SURFA CES 

 

Figure 2.1: Having a look at flight control surfaces 

AIM  

SEARCH 

LEARNING ACTIVITY -2 
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2.1. Aircraft Axes  

 
An airplane may turn about three axes. Whenever the attitude of the airplane changes 

in flight (with respect to the ground or other fixed object), it will rotate about one or more of 

these axes as illustrated below in figure 2.2. Think of these axes as imaginary axes around 

which the airplane turns like a wheel. The three axes intersect at the center of gravity and 

each one is perpendicular to the other two.  

 

Figure 2.2 Aircraft axes of motion 

 

First, the aircraft nose can rotate up and down about the y-axis, a motion known as 

pitch. Pitch control is typically accomplished using an elevator on the horizontal tail. 

Second, the wingtips can rotate up and down about the x-axis, a motion known as roll. Roll 

control is usually provided using ailerons located at each wingtip. Finally, the nose can rotate 

left and right about the z-axis, a motion known as yaw. Yaw control is most often 

accomplished using a rudder located on the vertical tail. 

 

There is apparently no real rationale for these names; you simply have to memorize 

them as; longitudinal axis-roll, lateral axis-pitch, and vertical axis-yaw. 
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Figure 2.3 Axes of an Airplane in Flight 

 

2.1.1. The Longitudinal Axis 
 

Running from the nose to the tail of an aircraft is the longitudinal axis (see figure 2-3). 

This axis can be thought of as a skewer which runs the length of the fuselage, and movement 

around the longitudinal axis is called roll. 

 

The cause of movement or roll about the axis is the action of the ailerons. Ailerons are 

attached to the wing and to the control column in a manner that ensures one aileron will 

deflect downward when the other is deflected upward. How is it that deflecting an aileron 

causes the wing to move? Very simply, when an aileron is not in perfect alignment with the 

total wing, it changes the wing's lift characteristics. To make a wing move upward, the 

aileron on that wing must move downward. When this happens, the total lift being produced 

by that wing is increased. At the same time, the lift on the other wing is reduced. This causes 

the aircraft to roll. 

 

The ailerons are attached to the cockpit control column by mechanical linkage. When 

the control wheel is turned to the right (or the stick is moved to the right), the aileron on the 
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right wing is raised and the aileron on the left wing is lowered. This action increases the lift 

on the left wing and decreases the lift on the right wing, thus causing the aircraft to roll to the 

right. Moving the control wheel or stick to the left reverses this and causes the aircraft to roll 

to the left. 

 

2.1.2. The Lateral Axis  
 

Another name for the lateral axis is the pitch axis. This name makes sense because the 

airplane is actually caused to pitch its nose upward or downward around the lateral axis 

which runs from wingtip to wingtip. What causes this pitching movement? It is the elevator 

which is attached to the horizontal stabilizer. The elevator can be deflected up or down as the 

pilot moves the control column (or stick) backward or forward. Movement backward on the 

control column moves the elevator upward. Since this motion is around the lateral axis, as 

the tail moves (pitches) downward, the nose moves (pitches) upward and the aircraft climbs. 

Deflection of the elevator downward creates the opposite effect and the relative wind striking 

the lower surface of the elevator causes the tail to pitch up. This pitches the nose of the 

aircraft downward and the airplane dives. Before leaving the horizontal stabilizer, we should 

introduce the term stabilizer. Most aircraft designs no longer use a stabilizer with elevator 

arrangement. Instead the entire horizontal tail surface is hinged so that the surface's angle of 

attack is changed as the pilot pulls or pushes on the control column. This type of design is 

doing the job of both a stabilizer and elevator so it is called a stabilator. 

 

2.1.3. The Vertical Axis  
 

The third axis which passes through the meeting point of the longitudinal and lateral 

axes from the top of the aircraft to the bottom is called the vertical or yaw axis. The aircraft's 

nose moves about this axis in a side-to-side direction. In other words, the airplane's nose is 

made to point in a different direction when the airplane turns about this particular axis. 

 

The airplane's rudder, which is moved by pressing on the rudder pedals, is responsible 

for movement about this axis. The rudder is a movable control surface attached to the 

vertical fin of the tail assembly. By pressing the proper rudder pedal, the pilot moves the 

rudder of the aircraft in the direction of the pedal he or she presses (right pedal moves the 

rudder to the right, and left pedal moves the rudder to the left). What happens then? When 

the pilot pushes the left rudder pedal, he or she then sets the rudder so that it deflects the 

relative air to the left. This then creates a force on the tail, causing it to move to the right and 

the nose of the aircraft to yaw to the left. 

 

At this point, it is probably well to point out that the rudder does not steer the aircraft 

in normal flight. The rudder does not turn the aircraft; rather, its primary purpose is to offset 

the drag produced by the lowered aileron.  

 

 



 

 28 

Exercise: Interpretation of words and phrases: Circle the letter next to the best 

answer. 

 

1.  Whenever the attitude of the airplane changes in flight, it rotates about one or more of 

axes. 
A) Weight 

B) Behavior 

C) Balance 

 

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

other two.  
A) Connected 

B) Bended 

C) At angle of 90 

 

3.  Ailerons are attached to the wing and to the control column in a manner that ensures 

one aileron will deflect downward when the other is deflected upward. 
A) Loosing control 

B) Change of direction 

C) Doing wrong 

 

4.  Moving the control wheel or stick to the left reverses this and causes the aircraft to roll 

to the left. 

A) Makes it go to opposite direction. 

B) Breaks it down. 

C) Supports it. 

 

5.  By pressing the proper rudder pedal, the pilot moves the rudder of the aircraft in the 

direction of the pedal he or she presses.  

A) Long 

B) Right 

C) Wrong 
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6.  At this point, it is probably well to point out that the rudder does not steer the aircraft 

in normal flight. 
A) Landing right 

B) Controlling 

C) Directing right 

 

7.  The rudder does not turn the aircraft; rather, its primary purpose is to offset the drag 

produced by the lowered aileron. 
A) Aim 

B) Act 

C) Motion 

 

 
Exercise: Vocabulary 

 

Use each word or phrase in a sentence. 

 

1. Gravity 

2. Apparent 

3. Perfect 

4. Reduce 

5. Responsible 
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2.2. Primary Flight Control Surfaces 
 

An airplane in flight moves around three axes of rotation: longitudinal axis, lateral 

axis, and vertical axis. These axes are imaginary lines that run perpendicularly to each other 

through the center of gravity of the airplane. Rotation around the longitudinal axis (the line 

from the nose of the plane to the tail) is called roll. Rotation around the lateral axis (the line 

from wingtip to wingtip) is called pitch. Rotation around the vertical axis (the line from 

beneath to above the plane) is called yaw. The pilot guides and controls the aircraft by 

controlling its pitch, roll, and yaw via the control surfaces. These include the ailerons, 

elevators, and rudder. 

 

 

Figure 2.4 The three primary flight controls are the ailerons, elevator and rudder. 

 

2.2.1. Ailerons 
 

The two ailerons, one at the outer trailing edge of each wing, are movable surfaces 

that control movement about the longitudinal axis. The movement is roll. Lowering the 

aileron on one wing raises the aileron on the other. The wing with the lowered aileron goes 

up because of its increased lift, and the wing with the raised aileron goes down because of its 

decreased lift. Thus, the effect of moving either aileron is aided by the simultaneous and 

opposite movement of the aileron on the other wing. 

 

Rods or cables connect the ailerons to each other and to the control wheel (or stick) in 

the cockpit. When pressure is applied to the right on the control wheel, the left aileron goes 

down and the right aileron goes up, rolling the airplane to the right. This happens because the 

down movement of the left aileron increases the wing camber (curvature) and thus increases 

the angle of attack. The right aileron moves upward and decreases the camber, resulting in a 



 

 31 

decreased angle of attack. Thus, decreased lift on the right wing and increased lift on the left 

wing cause a roll and bank to the right. 

 

2.2.2. Elevators 
 

The elevators control the movement of the airplane about its lateral axis. This motion 

is pitch. The elevators form the rear part of the horizontal tail assembly and are free to swing 

up and down. They are hinged to a fixed surface--the horizontal stabilizer. Together, the 

horizontal stabilizer and the elevators form a single airfoil. A change in position of the 

elevators modifies the camber of the airfoil, which increases or decreases lift. 

 

Like the ailerons, the elevators are connected to the control wheel (or stick) by control 

cables. When forward pressure is applied on the wheel, the elevators move downward. This 

increases the lift produced by the horizontal tail surfaces. The increased lift forces the tail 

upward, causing the nose to drop. Conversely, when back pressure is applied on the wheel, 

the elevators move upward, decreasing the lift produced by the horizontal tail surfaces, or 

maybe even producing a downward force. The tail is forced downward and the nose up. 

 

The elevators control the angle of attack of the wings. When back pressure is applied 

on the control wheel, the tail lowers and the nose raises, increasing the angle of attack. 

Conversely, when forward pressure is applied, the tail raises and the nose lowers, decreasing 

the angle of attack. 

 

2.2.3. Rudder 
 

The rudder controls movement of the airplane about its vertical axis. This motion is 

yaw. Like the other primary control surfaces, the rudder is a movable surface hinged to a 

fixed surface which, in this case, is the vertical stabilizer, or fin. Its action is very much like 

that of the elevators, except that it swings in a different plane--from side to side instead of up 

and down. Control cables connect the rudder to the rudder pedals. 
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Exercise: Interpretation of words and phrases: Circle the letter next to the 

best answer. 
 

1.  These axes are imaginary lines that run perpendicularly to each other through the 

center of gravity of the airplane.  

A) Not real lines, existing only in the mind. 

B) Straight lines. 

C) Curved lines. 

2.  The two ailerons, one at the outer trailing edge of each wing, are movable surfaces 

that control movement about the longitudinal axis. 

A) Back edge 

B) Side edge 

C) Front cutting edge 

 

3.  The effect of moving either aileron is aided by the simultaneous and opposite 

movement of the aileron on the other wing. 

A) Done 

B) Supported 

C) Prevented 

 

4.  This happens because the down movement of the left aileron increases the wing 

camber. 

A) Is observed 

B) Occurs 

C) Begins 

 

5.  This happens because the down movement of the left aileron increases the wing 

camber. 

A) With curved angle 

B) Side of it 

C) Bottom of it 

 

6. The three primary flight controls are the ailerons, elevator and rudder. 

A) Important 

B) Basic 

C) Main 

 

Exercise: Vocabulary 

 

Use each word or phrase in a sentence. 

 

1. Imaginary 

2. Perpendicular 

3. Swing 

4. Converse 

5. Fixed 
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2.3. Secondary Flight Control Surfaces 
 

 

Figure 2.5: Secondary flight control surfaces 

 

In addition to the primary flight controls, there is, on most modern airplanes, a group 

termed "secondary controls." These include trim devices of various types, spoilers, and wing 

flaps. 

 

2.3.1. Trimming  
 

Trimming controls allow a pilot to balance the lift and drag being produced by the 

wings and control surfaces over a wide range of load and airspeed. This reduces the effort 

required to adjust or maintain a desired flight attitude. 

 

2.3.1.1. Trim Tabs  

 

Trim tabs are used to adjust the position of an associated main control surface. They 

are often hinged to the back edge of the control surface with a control in the cockpit. Some 

trim tabs on light aircraft are fixed sheets of metal that can be bent while the aircraft is on the 

ground but cannot be controlled in flight. Both types function by redirecting the air stream to 

generate a force which holds the main control surface in the desired position. Because they 

are furthest from the pivot point of the main control surface, their small aerodynamic effects 

are magnified by leverage to achieve the deflection of the main surface.  

 
2.3.1.2. Trimming Tail Plane  

 

Except for very light aircraft; trim tabs on elevators are unable to provide the force 

and range of motion desired. To provide the appropriate trim force the entire horizontal tail 

plane is made adjustable in pitch. This allows the pilot to select exactly the right amount of 

positive or negative lift from the tail plane while reducing drag from the elevators.  
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2.3.1.3. Control Horn  
 

A control horn is a section of control surface which projects ahead of the pivot point. 

It generates a force which tends to increase the surface's deflection thus reducing the control 

pressure experienced by the pilot. Control horns may also incorporate a counterweight which 

helps to balance the control and prevent it from "fluttering" in the airstream. Some designs 

feature separate anti-flutter weights.  

 

In the simplest cases trimming is done by a mechanical spring which adds appropriate 

force to the pilot's control. 

 

2.3.2. Spoilers  
 

On very high lift/low drag aircraft like sailplanes, spoilers are used to disrupt airflow 

over the wing and greatly reduce the amount of lift. This allows a glider pilot to lose altitude 

without gaining excessive airspeed. Spoilers are sometimes called "lift dumpers". Spoilers, 

that can be used asymmetrically are called spoilerons and are able to affect an aircraft's roll.  

 

Figure 2.6 Spoilers 

2.3.3. Flaps 

 
Flaps are mounted on the back edge of each wing near the wing roots. They are 

deflected down to increase the effective curvature of the wing and produce additional lift, 

and also reduce the stalling speed of the wing. They are used during low speed, high angle of 

attack flight like descent for landing. Some aircraft use flaperons instead, which can also be 

used for roll control.  

 

Slats are extensions to the front of a wing for lift augmentation, and are intended to 

reduce the stalling speed by altering the airflow over the wing. Slats may be fixed or 

retractable - fixed slats give excellent slow speed and STOL (Short Take-Off and Landing) 

capabilities, but compromise higher speed performance. Retractable slats, as on most 

airliners, allow higher lift on take off, but retract for cruising.  
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2.3.4. Air  Brakes 
 

These are used on high speed aircraft and are intended to increase the drag of an 

aircraft without altering the amount of lift. Airbrakes and spoilers are sometimes the same 

device - on most airliners for example, the combined spoiler/airbrakes act to simultaneously 

remove lift and to slow the aircraft's forward motion. Ground spoilers, which are a 

combination of airbrakes/flight spoilers along with additional panels, are deployed upon 

touchdown to assist braking the aircraft by applying positive downward forces which also 

ensures that the aircraft remains planted firmly on the ground.  

 

Mechanical braking of the wheels is assisted by both functions - the weight of the 

aircraft carried by its wings is transferred to the undercarriage when the lift is dumped, so 

there is less chance of a skid, and the airbrake effect increases the form drag of the aircraft. 

 

Figure 2.7 showing position of flap and airbrake/spoiler flight controls 

 
 

Exercise: Interpretation of words and phrases: Circle the letter next to the best 

answer. 

 

1.  In addition to the primary flight controls, there is, on most modern airplanes, a group 

termed "secondary controls." 
 

A) Maintained 

B) Called 

C) Derived 

 

 

2.  This reduces the effort required to adjust or maintain a desired flight attitude. 

 

A) Liked 

B) Hated 

C) Wished 
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3.  Trim tabs are used to adjust the position of an associated main control surface. 

 

A) Combined 

B) Separated 

C) Deflected 

 

4.  Some trim tabs on light aircraft are fixed sheets of metal that can be bent while the 

aircraft is on the ground but cannot be controlled in flight. 

 

A) Connected 

B) Wrenched 

C) Positioned 

5.  To provide the appropriate trim force the entire horizontal tail plane is made adjustable 

in pitch. 

 

A) High 

B) Dynamic 

C) Suitable 

 

6.  A control horn is a section of control surface which projects ahead of the pivot point. 

 

A) Moving point 

B) Turning point 

C) Stable point 

 

7.  They are used during low speed, high angle of attack flight like descent for landing. 

 

A) To get down 

B) To prepare 

C) To be ready 

 

8.  They are intended to reduce the stalling speed by altering the airflow over the wing. 

 

A) Slowing down speed 

B) Accelerating speed 

C) Stabling speed 

 

9.  They are intended to reduce the stalling speed by altering the airflow over the wing. 

 

A) Decreasing 

B) Increasing 

C) Changing 
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10.  They are deployed upon touchdown to assist braking the aircraft by applying positive 

downward forces. 

 

A) Start 

B) Help 

C) Prevent 

 

 

Exercise: Vocabulary 

 

Use each word or phrase in a sentence. 

 

1. Various 

2. Effort 

3. Separate 

4. Intend to 

5. Amount 
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APPLICATION ACTIVITY  

 
Make conversations with each other in classroom, laboratuary, workshop or 

wherever you are using terms and sentences involved technical english you have 

learned by this learning activity: 

 

Examples: 

 

 
 

 

 

 

There are three primary 

flight controls: Ailerons, 

elevator and rudder. 

Flaps are mounted 

on the back edge of 

each wing.  

APPLICATION ACTIVITY  
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CHECKLIST  
 

If you have behaviors listed below, evaluate yourself putting (X)  in ñYesò box for 

your earned  skills within the scope of this activity otherwise put (X) in ñNoò box.  

 
 

Evaluation criteria  Yes No 

1. Did you learn the aircraft axes?   

2. Did you learn the primary flight control surfaces?   

3. Did you learn the secondary flight control surfaces?   

PP  
EVALUATION  

LICATION ACTIVITY  
Please review your ñNo" answers in the form at the end of the evaluation. If you do 

not find yourself enough, repeat learning activity. If you give all your answers "Yes" to all 

questions, pass to the "Measuring and Evaluation". 



 

 40 

MEASURING AND EVALUATION  

 
Evaluate the given knowledge,  If the knowledge is TRUE, write ñTò , if it is FALSE, 

write ñFò to end of the empty parenthesis.  . 

 

1. (   ) There is a 90
0
 degrees angle between an axis and other axes. 

2. (   ) The wingtips can rotate up and down about the x-axis, is a motion called pitch. 

3. (   ) Elevator causes the pitching movement. 

4. (   ) Yaw axis means horizontal axis. 

5. (   ) The elevator can be deflected up or down as the pilot moves the control column 

(or stick) backward or forward and nothing is needed to help it. 

6. (   ) The two ailerons, one at the outer trailing edge of each wing, are not stable 

surfaces. 

7. (   ) Lowering the aileron on one wing raises the aileron on the other. 

8. (   ) When the pilot moves the stick left, or turns the wheel counter-clockwise, the left 

aileron goes up and the right aileron goes down. 

9. (   ) An elevator is mounted on the front edge of the horizontal stabilizer on each side 

of the tail. 

10. (   ) If the pilot pushes the left pedal, the rudder deflects right. 

11. (   ) Trimming controls help the pilot to balance the lift and drag being produced by 

the wings and control surfaces. 

12. (   ) Trim tabs on elevators can provide excellent force and range of motion. 

13. (   ) ñThis allows a glider pilot to lose altitude without gaining excessive airspeed.ò In 

this sentence ñaltitudeò means height. 

14. (   ) Spoilerons are spoilers, that available to be used asymmetrically. 

15. (   ) Flaps are used during high speed and high angle of attack flight. 

16. (   ) Airbrakes and spoilers are always similar devices. 

 

 

EVALUATION  
   

Please check your answers from the answer key table which is at the end of this 

module. If you have more than 1 mistakes you need to review the learning activity ï 1. 

 

If you give right answers to all questions, pass to learning activity-3. 

MEASURING AND  EVALUATION  

 

MEASURING AND EVALUATION  
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LEARNING ACTIVITY -3 

 
 

 

 

You can get the necessary skills that  to read English the aircraft systems. 

 

 

 

 

ü Try to remember that you learn before about aircraft systems. Refresh the 

information on this subject.  

 

3. AIRCRAFT SYSTEMS 
 

3.1. Pneumatic 
 

In many cases energy from compressed air has different advantages on board, 

especially when the aircraft is powered by turbine engines because air can be easily bled 

from the compressors. Air is present at high pressures and temperatures and then, after 

regulation, can be used for heating and pressurization. Main uses are as follows: 

 

ü Environmental control; 

ü Ice protection; 

ü Windscreen demisting and rain dispersal; 

ü Pressurization for hydraulic oil reservoir, fuel tanks, water tanks; 

ü Turbine engine start; 

ü Turbines; 

ü Actuators (under very restricted conditions). 

 

Pneumatic power generation and control: The turbine engine is a generator of high-

speed gas aimed to provide thrust for the aircraft. Before entering the combustion chamber 

and being mixed with atomized fuel, the external air is processed by a multi-stage axial 

compressor, driven by the turbine. From one or more stages of the compressor, a limited 

volume of air can be bled without significant degradation of the engine performances. Then 

the engine compressor is responsible for the pneumatic power generation on board. Two 

remarks are relevant for this kind of compressed air generation: 

 

1. The system needs a regulation, because bled air conditions depend on engine 

functioning conditions and these vary from idle (low pressure and temperature) to max thrust 

(high pressure and temperature); 

AIM  

SEARCH 

LEARNING  ACTIVITY -3 
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2. In some flight conditions a reduced amount of air can be bled from the compressor 

to avoid significant breakdown in engine performance, especially when max thrust is 

requested. 

The sketch in figure 3.1 summarizes the components of pneumatic system generation 

for a turbofan engine. Air is commonly bled at two different stages of the compressor: a low 

pressure port at an intermediate stage and a high pressure port at a final stage. A check valve 

is necessary to prevent air flowing from high to low pressure bleeding ports. The low 

pressure bleeding port is normally open, but can be excluded with the shut-off valve if the 

engine is in critical conditions; the high pressure port is open when the pressure coming from 

the intermediate stage is not adequate, or a considerable amount of air is necessary, and 

anyway the engine must be in operating conditions that cannot be deteriorated by intensive 

air bleeding. 
 

 

Figure 3.1 Compressed air generation 
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Exercise: Interpretation of words and phrases: Circle the letter next to the best 

answer. 

 
1.  Air is present at high pressures and temperatures and then, after regulation, can be 

used for heating and pressurization. 

A) To heat 

B) To exist 

C) To blow 

 

2.  Windscreen demisting and rain dispersal. 

A) Clearing 

B) Breaking 

C) Opening 

 

3.  From one or more stages of the compressor, a limited volume of air can be bled 

without significant degradation of the engine performances. 

A) Changeable 

B) Important 

C) Low 

 

4.  Two remarks are relevant for this kind of compressed air generation. 

A) Useable 

B) Important 

C) Appropriate 

 

5.  These vary from idle to max thrust. 

A) Not active 

B) Little 

C) Medium 

 

6.  The low pressure bleeding port is normally open, but can be excluded with the shut-off 

valve if the engine is in critical conditions 

A) Shut out 

B) Finished 

C) Sucked 
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7.  The high pressure port is open when the pressure coming from the intermediate stage 

is not adequate. 

 

A) Well 

B) Enough 

C) Fresh 

 

Exercise: Vocabulary 

 

Use each word or phrase in a sentence. 

 

1. Especially 

2. Depend on 

3. Condition 

4. Considerable 

5. Deteriorate 

 

 

3.2. Air Conditioning  And Pressurization 
 

Air conditioning includes heating, cooling, ventilation, moisture/contaminant control, 

temperature control, distribution, and cabin pressure control. Common systems are the air 

conditioning system (ACS) and the cabin pressure control system (CPCS).  

 

Air cycle refrigeration is the predominant means of air conditioning for commercial 

and military aircraft of all types. The aircraft air cycle air conditioning system utilizes the 

high-pressure air extracted from the gas turbine engine compressor to satisfy the aircraft 

ventilation, heating, cooling and pressurization requirements. A water separator removes 

moisture condensed during the refrigeration process. The refrigerated air is then delivered to 

the aircraft compartments to cool, pressurize and ventilate these areas with fresh air.  

 

The cabin pressure control system includes the outflow valves, controller, selector 

panel and redundant positive pressure relief valves. This system controls cabin pressure by 

modulating the airflow discharged from the pressurized cabin through one or more cabin 

outflow valves. 

 

It is necessary to become familiar with some terms and definitions to understand the 

operating principles of pressurization and air conditioning systems. These are: 

 

1. Aircraft altitude: The actual height above sea level at which the airplane is flying. 

2. Ambient temperature: The temperature in the area immediately surrounding the 

airplane.  

3. Ambient pressure: The pressure in the area immediately surrounding the airplane.  

4. Cabin altitude: Used to express cabin pressure in terms of equivalent altitude above 

sea level. 
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5. Differential pressure: The difference in pressure between the pressure acting on one 

side of a wall and the pressure acting on the other side of the wall. In aircraft air 

conditioning and pressurizing systems, it is the difference between cabin pressure 

and atmospheric pressure. 

 

The cabin pressure control system provides cabin pressure regulation, pressure relief, 

vacuum relief, and the means for selecting the desired cabin altitude in the isobaric and 

differential range. In addition, dumping of the cabin pressure is a function of the pressure 

control system. A cabin pressure regulator, an outflow valve, and a safety valve are used to 

accomplish these functions.  

 

The cabin air pressure safety valve is a combination pressure relief, vacuum relief, and 

dump valve. The pressure relief valve prevents cabin pressure from exceeding a 

predetermined differential pressure above ambient pressure. The vacuum relief prevents 

ambient pressure from exceeding cabin pressure by allowing external air to enter the cabin 

when ambient pressure exceeds cabin pressure. The dump valve is actuated by the cockpit 

control switch. When this switch is positioned to "ram," a solenoid valve opens, causing the 

valve to dump cabin air to atmosphere.  

 

The degree of pressurization and, therefore, the operating altitude of the aircraft are 

limited by several critical design factors. Primarily the fuselage is designed to withstand a 

particular maximum cabin differential pressure.  

 

Exercise: Interpretation of words and phrases: Circle the letter next to the best 

answer. 

 

1.  It utilizes the high-pressure air extracted from the gas turbine engine compressor to 

satisfy the aircraft ventilation, heating, cooling and pressurization requirements. 

A) To unbind something 

B) To fulfill requirements 

C) To loosen something 

 

2.  A water separator removes moisture condensed during the refrigeration process. 

A) Taking care 

B) Preserving 

C) Cooling 

 

3.  The refrigerated air is then delivered to the aircraft compartments to cool, pressurize 

and ventilate these areas with fresh air. 

A) Sent 

B) Cleared 

C) Blown 

 

4.  The cabin pressure control system includes redundant positive pressure relief valves. 

A) Less than is needed 

B) More than is needed 

C) Amount almost is needed 
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5. It is necessary to become familiar  with some terms and definitions. 

A) Together 

B) Well known 

C) Foreigner 

 

6. The pressure in the area immediately surrounding the airplane. 

A) Urgently 

B) Slowly 

C) Definitely 

 

7. A cabin pressure regulator, an outflow valve, and a safety valve are used to 

accomplish these functions. 

A) Order 

B) Have 

C) Realize 

8. Primarily the fuselage is designed to withstand a particular maximum cabin differential 

pressure. 

A) Go straight 

B) Endure 

C) Go beyond 

 

 

Exercise: Vocabulary 

 

Use each word or phrase in a sentence. 

 

1. Commercial 

2. Include 

3. Desire 

4. Safety 

5. several 
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3.3. Safety And Warning Devices, Smoke Detection And Fire 

Protection Systems 

 

 

Figure 3.2: Safety is very important for an aircraft  

 

Aircrafts contain redundant systems for navigating and communicating. For 

navigation, there are electronic gyro compasses as well as old-fashioned mechanical 

compasses as backups. Dual flight management computers make the pilots aware of all 

aspects of the flight path - where the airplane is at all times and where it is going. Global 

Positioning Systems today enable aircrafts to navigate via satellite for extremely safe and 

efficient travel. For communication, there are several kinds of radios, with backups. 

 

3.3.1. Controlling Attitude And Direction  
 

Flight controls facilitate communication between pilot and co-pilot. The pilot cannot 

move the control stick without the co-pilot knowing it because their controls are linked 

together. 

 

In addition, there are redundant controls from the pilot to the airplane. The sensors on 

the airplane that transmit speed, attitude and stability information back to the pilot also are 

redundant. (Attitude is the airplane's spatial orientation - its variations in yaw, pitch and roll.) 
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There are also many warning systems on aircrafts that alert pilots for changing 

situations - with voice commands, horns, buzzers, lights and vibrations. 

 

3.3.2. Descending 

 
For many years, aircraftsô fleets have relied on the ground-proximity warning system 

(GPWS) to help keep pilots from inadvertently hitting the ground at night or in bad weather. 

Since its introduction, GPWS has reduced the incidence of controlled flight into terrain 

accidents, a leading cause of aircraft losses. 

 

Today, a newer version of GPWS is being phased in. The terrain avoidance warning 

system combines precise GPS navigation and digital three-dimensional terrain data to create 

a better warning device. 

 

3.3.3. Warning Systems 
 

In addition to ground-proximity warning systems, aircrafts have systems and 

procedures to help them avoid collisions and wind shear. 

 

The traffic alert and collision avoidance system (TCAS) is an excellent example of 

how technology can make aviation safer. 

 

TCAS takes advantage of the fact that all commercial aircrafts are equipped with radar 

transponders. When scanned by ground-based air traffic control radar, these units send 

altitude, heading, speed and other flight information that controllers see on their screens. 

TCAS interrogates the transponders of nearby aircraft and uses their responses to look for 

potential collisions. If TCAS detects a potential problem, it issues warnings to the airplanes 

and provides directions to help the flight crews steer away from the other airplane. 

 

Wind shear is a sudden change in the wind's speed or direction. Wind shear often 

involves strong side-by-side updrafts and downdrafts and may occur in conjunction with a 

thunderstorm or other bad weather. It can have potentially disastrous consequences for an 

airplane if encountered near the ground. Appearing with little or no warning, low-level wind 

shear can overwhelm an airplane's ability to safely descend or climb. 

 

The aviation industry has had great success dealing with wind shear. The rate of wind 

shear accidents has dropped dramatically in recent decades because of 

ü Specialized training and procedures -- flight crews today know how to fly safely 

out of wind shear, and they practice these skills in simulators.  

ü Reactive alerting -- this onboard function warns flight crews when an aircraft is 

entering possible wind shear conditions.  

ü Predictive alerting -- this new system looks ahead with special radar to warn of 

possible wind shear before it's encountered, so pilots can steer around it.  

ü Ground-based Doppler radar -- more and more airports are getting this special 

radar, which detects some forms of wind shear.  
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Figure 3.3: Air safety systems 

 

Other aircraft components equipped by manufacturers for general aviation to make 

flying safer. 

 

3.3.4. Landing Gear Warning Systems 
 

An aircraftôs gear alert system is an electronic gear warning device that senses the 

presence of the ground when landing. If the system determines that the aircraft is close to the 

ground, and the wheels are still retracted, it provides an instantly recognizable voice warning 

directly in the pilotôs headset and through its built in speaker alerting of the problem .The 

unit also connects to the existing aircraft stall warning system. Anytime the existing stall 

horn sounds, the pilot will hear a separate voice message in his headset. 

 

The system consists of 3 components, a ground sensing transducer (approximately 3 

inch by 4 İ inch by 1inch) that mounts on the belly of the aircraft, a small electronic unit 

that mounts anywhere in the aircraft, and a small switch that mounts in the instrument panel.  

 

3.3.5. Low Voltage, & Low Vacuum or Pressure Warning System 
 

An aircraftôs Volt & Vac. Alert consists of a small electronic unit that can be mounted 

anywhere in the aircraft. It connects to aircraft voltage, instrument power (vacuum or 

pressure), and the aircraft audio system. A small red light is also mounted on the instrument 
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panel within the pilots normal gyro scan. Should the gyro power fail, the pilot will hear the 

voice message "CHECK GYROS, CHECK GYROS" directly in his headset. The voice 

message will sound once, and then the red warning light will illuminate until the problem is 

fixed. 

 

 

Figure 3.4: Aviation sensoring systems 

 

 

3.3.6. Voice for Stall and Gear Warning 
 

Voice Alert provides instantly recognizable voice warnings directly in pilotôs headset. 

Whenever the existing stall horn sounds, the pilot will hear the instantly recognizable voice 

message "STALL, STALL" from the speaker, if the gear warning horn sounds, the pilot will 

hear the voice message "CHECK LANDING GEAR, CHECK LANDING GEAR" alerting 

of the problem or gear horn sounds. 

 

3.3.7. Engine Saving Systems & Accessories 
 

Aircraft owners know that an aircraft not flown regularly is subject to rusting of the 

internal engine parts. This rust causes engine wear and shortens engine life.  Water collects 

in the engine from two sources. First, moisture is a byproduct of combustion. When you shut 

your engine down, the crankcase is filled with hot gasses containing a high percentage of 
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moisture. As the engine cools, this moisture condenses and water forms. (This is why you 

see water droplets on the dipstick cap when checking the oil level.) Secondly, daily changes 

in temperature, humidity, and barometric pressure force moist air into the engine. Cool 

evening temperatures then cause this moist air in the engine to condense forming droplets on 

the precision engine parts. Over time this moisture leads to rust. Cool air temperatures that 

occur in the early morning cool the metal engine parts. Whenever the temperature of the 

metal parts falls below the dew point temperature of the moist air inside the engine, water 

droplets form. If you can reduce the humidity level of the air inside the engine, (lower its 

dew point temperature below the outside air temperature,) you can prevent water from ever 

forming on the engine parts. This is what the Engine Saver does. Oil companies spend 

millions on developing additives to protect the engine parts from the water droplets and 

prevent rust formation. However, the best way to protect your engine from internal rust is to 

prevent moisture from forming in the first place. - No water, No rust! 

 

The Engine Saver is an electrically powered device that produces a constant supply of 

very low humidity, low pressure air. The system builds up a slight pressure in the crankcase. 

this fills the crankcase with dry air, and the pressure  forces the dry air past the piston ring 

end gap, into the top cylinder area, and finally out an open intake or exhaust valve. The 

system bathes the entire internal surfaces of the engine with low humidity air preventing the 

formation of water. 

 

3.3.8. Altitude Alert  
 

An aircraftôs altitude alert is a pocket sized, portable, battery powered device that 

provides a pilot with a visual and a voice warning as the aircraft approaches a pre-selected 

altitude, or drifts from an assigned altitude. The unit incorporates a digital LCD display for 

readout of altitude and instructions. Simple switch operations allow setting the current 

barometric pressure, as well as the assigned altitude for climb or descent. The unit 

incorporates a speaker to play the voice messages. A cable assembly is also included 

allowing the voice messages to also play through the pilots headset. 

 

3.3.9. Wireless Smoke Detection and Fire Protection System  
 

The fire protection of aircraft lavatories is realized by a scattering light smoke detector 

near the air extraction and an automatic fire extinguisher in the receptacle. 

 

System features wireless sensors, for quicker installation and easier maintenance than 

traditional wired systems. The sensors communicate with the central control unit of the 

system using Spread Spectrum RF, which is extremely resistant to signal interference, and 

which will not interfere with other onboard systems. 

 

Requirements for Fire Protection Systems: Fire warning system must provide an 

immediate warning of fire or overheat by means of a red light and an audible signal in the 

flight deck. The system must accurately indicate that a fire had been extinguished and 

indicate if the fire re-ignites. The system must be durable and resistant to damage from all 

the environmental factors that may exist in the location where it is installed. 
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The system must include an accurate and effective method for testing to assure system 

integrity and it must be easily inspected, removed and installed. 

 

3.3.9.1. Thermo-Switch System:  

 

A circuit in which one or more thermal switches are connected to an electrical circuit 

with a warning horn and an aural alarm to alert the flight crew that an over-heat condition is 

present. If more than one thermal switch is used they are connected in parallel, so closing of 

any one switch will provide warning. 

 

The thermal switch, sometimes called a spot detector, works by expansion of the outer 

casing in the unit. When exposed to heat the casing becomes longer, causing the two contacts 

inside to meet, thus closing the circuit. Closing the circuit activates the warning system on 

the flight deck. 

 
3.3.9.2. Thermocouple System 

 

It is also called a ñrate of riseò detection system. A circuit where one or more 

thermocouples are connected in series to activate an alarm when there is a sufficient 

temperature increase at the sensor. Thermocouples are made of two dissimilar metals which 

are twisted together inside an open frame. The frame allows air to flow over the wires 

without exposing the wires to damage. The exposed wires make a hot junction. The cold 

junction is located under the insulating material in the sensor unit. When there is a difference 

in temperature a current about 4 mA is created. The current created sets off a sensitive relay 

activating the alarm. If the temperature rise is slow so that the cold junction heats up along 

with the hot junction then the relay will not be activated. 

 

3.3.9.3. Fenwal System  

 

This is continuous loop system and it consists of small, lightweight, flexible Inconel 

tube with a pure nickel conductor wire-center conductors. The space between the nickel 

conductor and tubing wall is filled with porous aluminum-oxide, ceramic insulating material. 

 

Any voids or clearances are saturated with a eutectic salt mixture which has a low 

melting point. The tube is hermetically sealed at both ends with insulating material and 

threading fittings. When heated sufficiently, current can flow between the center wire and 

the tube wall because the eutectic salt melts, and the resistance drops rapidly. The increased 

current flow provides a signal which is used in the control unit to sound the alarm system. 

Once the fire is extinguished or the over-heat condition is corrected the eutectic salt 

increases its resistance and the system will return to a stand-by mode. 

 

3.3.9.4. Kidde System  

 

This also is continuous loop system and utilizes an Inconel tube with transmistor 

material embedded with two electrical conductors. One conductor is grounded to the outer 

shell at the end of the tube. When heated the transmistor material drops in resistance. The 
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change in resistance is sensed by the electronic control circuit monitoring the system and 

sends a warning signal to illuminate the fire warning light and activate the aural warning 

device. When the condition is corrected the system returns to stand-by mode. 

 

The sensing element in the Kidde system is unique because it consists of two wire 

conductors. The wire conductors are on two different circuits and allow for complete system 

redundancy. The control unit is a transistorized electronic device. 

 

3.3.9.5. Pneumatic System  

 

This is continuous-length system. The sensing element consists of a stainless steel 

tube containing two separate gases plus a gas absorption material in the form of wire inside 

the tube. Normally the tube is filled with helium gas under pressure. The titanium center 

wire, which is the gas absorption material, contains hydrogen gas. 

 

The wire is wrapped in a helical fashion with an inert metal tape for stabilization and 

protection. Gaps between the turns of tape allow for rapid release of the hydrogen gas from 

the wire when the temperature reaches the required level. 

 

The sensor acts in accordance with the law of gases. If the volume is held constant, its 

pressure will increase as temperature increases. The helium gas in the tube exerts a pressure 

which closes the pneumatic switch and operates the warning system. After the situation is 

corrected the titanium reabsorbs the hydrogen and the system returns to a stand-by mode. 

 

3.3.10. Camera System 

 

A kind of camera system is used for applications in flight safety, security, ground 

maneuvering, and in-flight entertainment. A typical system consists of a total of six camera 

inputs. It connects the system to the aircraft power and the video distribution system.  

 

Control of the system can be accomplished via RS-485 data bus from the cabin video 

control system or by keyline control from switch closure to ground.  

 



 

 54 

 

Exercise:  Interpretation of words and phrases: Circle the letter next to the best 

answer. 

1.  For communication, there are several kinds of radios, with backups. 

A) Useful 

B) Important 

C) Many 

 

2.  There are also many warning systems on aircrafts that alert pilots for changing 

situations. 

A) Warn 

B) Sound 

C) Force 

 

3.  The terrain avoidance warning system combines precise GPS navigation and digital 

three-dimensional terrain data to create a better warning device. 

A) Modern 

B) Huge 

C) Sensitive 

 

4.  It can have potentially disastrous consequences for an airplane if encountered near the 

ground. 

A) Awful  

B) Unlucky 

C) Have ill 

 

5. Appearing with little or no warning, low-level wind shear can overwhelm an airplane's 

ability to safely descend or climb. 

A) Arrange 

B) Get better 

C) Affect 

 

6.  The aviation industry has had great success dealing with wind shear. 

A) Prevent 

B) Struggle 

C) Handle 

 

7.  An aircraftôs gear alert system is an electronic gear warning device that senses the 

presence of the ground when landing. 

A) Existence 

B) Approach 

C) Touch 

8.  When you shut your engine down, the crankcase is filled with hot gasses containing a 

high percentage of moisture. 

A) Flying 

B) Including 

C) Dropping 



 

 55 

 

9.  If you can reduce the humidity level of the air inside the engine, you can prevent water 

from ever forming on the engine parts. 

A) Moisture 

B) Freeze 

C) Drying 

 

10.  The system builds up a slight pressure in the crankcase. 

A) Hard 

B) Soft 

C) Not heavy 

 

11.  It must be easily inspected, removed and installed. 

A) Controlled 

B) Explored 

C) Used 

 

12.  The tube is hermetically sealed at both ends with insulating material and threading 

fittings. 

A) Compressed 

B) Doesnôt let air to pass. 

C) Closed hardly 

 

13.  Gaps between the turns of tape allow for rapid release of the hydrogen gas from the 

wire when the temperature reaches the required level. 

A) Arrives 

B) Heats 

C) Increases 

 

 

 
Exercise: Vocabulary 

Use each word or phrase in a sentence. 

 

1. Rely on 

2. Aware 

3. Stable 

4. Disastrous 

5. Illuminate 

6. Interference 

7. Sensitive 

8. Consist of 
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3.4. Flight Instruments 
 

 

Figure 3.5: A part of instrument panel 

 

Most aircrafts are equipped with a standard set of flight instruments which give the 

pilot information about the aircraft's attitude, airspeed, and altitude. 

 

Most aircrafts have these seven basic flight instruments: 

 

3.4.1. Altimeter  
 

The altimeter gives the aircraft's height (usually in feet or meters) above some 

reference level (usually sea-level) by measuring the local air pressure. It is adjustable for 

local barometric pressure (referenced to sea level) which must be set correctly to obtain 

accurate altitude readings.  

 

Figure 3.6: Barometric aircraft altimeter  

 

3.4.2. Attitude in dicator (also known as artificial horizon) 
 

It shows the aircraft's attitude relative to the horizon. From this the pilot can tell 

whether the wings are level and if the aircraft nose is pointing above or below the horizon. 

This is a primary instrument for flight and is also useful in conditions of poor visibility. 

Pilots are trained to use other instruments in combination should this instrument or its power 

fail.  
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Figure 3.7: Attitude indicator  

 

3.4.3. Airspeed Indicator  
 

It shows the aircraft's speed (usually in knots) relative to the surrounding air. It works 

by measuring the ram-air pressure in the aircraft's pitot tube. A Pitot tube is a measuring 

instrument used to measure fluid flow, and more specifically, used to determine airspeed on 

aircraft.  

 

The indicated airspeed must be corrected for air density (which varies with altitude, 

temperature and humidity) in order to obtain the true airspeed, and for wind conditions in 

order to obtain the speed over the ground.  

 

Figure 3.8: Airspeed indicator 

 

3.4.4. Magnetic Compass 
 

It shows the aircraft's heading relative to magnetic north. While reliable in steady level 

flight, it can give confusing indications when turning, climbing, descending, or accelerating 

due to the inclination of the earth's magnetic field. For this reason, the heading indicator is 

also used for aircraft operation. For purposes of navigation it may be necessary to correct the 
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direction indicated (which points to a magnetic pole) in order to obtain direction of true north 

or south (which points to the earth's axis of rotation).  

 

Figure 3.9: A compass in a wooden box 

 

3.4.5. Heading Indicator  
 

Also it is known as the directional gyro, or DG. Sometimes it is also called the 

gyrocompass, though usually not in aviation applications. It displays the aircraft's heading 

with respect to magnetic north. Principle of operation is a spinning gyroscope, and is 

therefore subject to drift errors (called precession) which must be periodically corrected by 

calibrating the instrument to the magnetic compass. In many advanced aircraft, the heading 

indicator is replaced by a horizontal situation indicator which provides the same heading 

information, but also assists with navigation.  

 

Figure 3.10: Heading indicator 

 

3.4.6. Turn and Bank Indicator or Turn Coordinator  
 

Turn and bank indicator is also called the turn and slip indicator. It displays direction 

of turn and rate of turn. Internally mounted inclinometer displays 'quality' of turn, i.e. 

whether the turn is correctly coordinated, as opposed to an uncoordinated turn, wherein the 
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aircraft would be in either a slip or a skid. Replaced in the late sixties and early seventies by 

the newer turn coordinator, the turn and bank is typically only seen in aircraft manufactured 

prior to that time.  

 

Turn coordinator  Displays rate and direction of roll while the aircraft is rolling; 

displays rate and direction of turn while the aircraft is not rolling. Internally mounted 

inclinometer also displays quality of turn. It replaced the older turn and bank indicator.  

 

3.4.7. Vertical Speed Indicator 
 

It is also sometimes called a variometer. Senses changing air pressure and displays 

that information to the pilot as a rate of climb or descent, usually in feet per minute or meters 

per second.  

 

Figure 3.11 Vertical speed indicator 

 

3.4.8. Arrangement In Instrument Panel: 
 

Most aircraft built since about 1953 have four of the flight instruments located in a 

standardized arrangement known as the "basic T". The attitude indicator is in top center, 

airspeed to the left, altitude to the right and heading indicator under the attitude indicator. 

The other two, turn-coordinator and vertical-speed are usually found under the airspeed and 

altitude. The magnetic compass will be above the instrument panel, often on the windscreen 

centerpost. 
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Exercise:  Interpretation of words and phrases: Circle the letter next to the best 

answer. 

 
1.  It is adjustable for local barometric pressure which must be set correctly to obtain 

accurate altitude readings.  

A) Near 

B) Absolute 

C) Around 

 

2.  It shows the aircraft's attitude relative to the horizon. 

A) Pointed 

B) Near 

C) Acute 

 

3.  Pilots are trained to use other instruments in combination should this instrument or its 

power fail. 

A) Educated 

B) Failed 

C) Learned 

 

4.  It can give confusing indications when turning, climbing, descending, or accelerating 

due to the inclination of the earth's magnetic field. 

A) Simple 

B) Interesting 

C) Mind-bending 

 

5.  For this reason, the heading indicator is also used for aircraft operation. 

A) Section 

B) Pointer 

C) Location 

 

6.  For purposes of navigation it may be necessary to correct the direction indicated in 

order to obtain direction of true north or south 

A) Causes 

B) Results 

C) Necessities 
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7.  It subjects to drift errors (called precession) which must be periodically corrected by 

calibrating the instrument. 

A) Connecting 

B) Measure 

C) Deviated 

 

 

 

 
Exercise: Vocabulary 

 
Use each word or phrase in a sentence. 

 
1. Equip 

2. Obtain 

3. Specific 

4. Climb 

5. Principle 

6. Assist 

 

3.5. Electrical Power Unit 

 

 

Figure 3.12: Electrical Power unit 

 

As aircraft fly higher, faster and grow larger, the services that the power supply has to 

satisfy also grow more complex. In civil aircraft this means more power to the galley units, 

environmental control and passenger entertainment systems, while military aircraft require 

more power sensors and weapon systems. Both have increased power demands for actuators, 

lighting systems, avionics and heating. 

 

There are several different power sources on aircraft to power the aircraft electrical 

systems. These power sources include: engine driven AC generators, auxiliary power units 

(APUs (Figure 3.13)), external power and ram air turbines.  

 



 

 62 

The primary function of an aircraft electrical system is to generate, regulate and 

distribute electrical power throughout the aircraft. The aircraft electrical power system is 

used to operate  

 

a) Aircraft flight instruments,  

b) Essential systems such as anti-icing etc. and  

c) Passenger services.  

Essential power is power that the aircraft needs to be able to continue safe operation.  

 

Passenger services power is the power that is used for cabin lighting, operation of 

entertainment systems and preparation of food. 

 

Figure 3.13 Auxiliary Power Unit (APU)  

 

Aircraft electrical components operate on many different voltages both AC and DC. 

However, most of the aircraft systems use 115 volts (V) AC at 400 hertz (Hz) or 28 volts 

DC. 26 volts AC is also used in some aircraft for lighting purposes. DC power is generally 

provided by ñself-excitingò generators containing electromagnetics, where the power is 

generated by a commutator which regulates the output voltage of 28 volts DC. AC power, 

normally at a phase voltage of 115 V, is generated by an alternator, generally in a three-

phase system and at a frequency of 400 Hz.  

 


























































































































































































