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PREFACE
The textbook “Automobile Engines” is designed by a group of three English teachers 

of Samara State Aerospace University and is intended for intermediate to upper- 
intermediate students o f technical universities.

The main goals of the book are:
- to develop students’ reading skills in order to better understand literature on their 

specialization;
- to enlarge students’ vocabulary and reinforce the knowledge of the terms they have 

already learnt;
- to foster students’ speaking skills by providing them with different forms of 

exercises;
- to promote students’ writing skills by encouraging them to make their own searches 

on the topics discussed.
The book has four units. Each unit contains the following sections:

•  Before you Begin
• Reading
• Post-Reading
• Language in Use
• Speaking
« Writing

The Before you Begin section concentrates students’ attention on the topic which is 
going to be discessed and activates their basic knowledge.

The Reading section develops students’ understanding of the whole text and 
comprehension of its main ideas.

The Post-Reading section provides the students with further understanding of the text. 
Much attention is given to the textual organisation and specific details o f the text content.

The Language in Use section concentrates on providing students with better 
understanding of various spheres of language, specific terms to be ieamt and practiced.

In the Speaking section there are various exercises that stimulate students to work in 
pairs and groups, sharing their ideas on the topic and practicing their active vocabulary.

The exercises of the Writing section encourage students to make different forms of 
writing presentation of the material learnt.

The whole set of exercises is based on eclectic approach.
This textbook may be of great use and interest for students of technical universities 

and for those willing to master their knowledge of English in the sphere of automobile 
industry.

We are veiy greatful to our supervisers G. Dudnickova and E. Shemshur who 
encouraged and cared us throughout the writing process, who made very useful 
suggestions for change and development.

Our cordial thanks to our authorities for organisation, understanding and support.

3



Unit 1

fThe History of Internal Combustion Engine

Before You Begin

I. a) Look through the following list o f names and decide with your partner which 
ones are connected with automobile industry.

M. Lomonosov S. Korolyov Leonardo da Vinci K. Tsiolkovsky I. Newton 
Nicolaus .I. Cugnot D. Mendeleyev Nicolaus A. Otto I. Kurchatov 

K.Benz A. Sakharov G. Daimler Y. Gagarin W. Maybach B. Britten

b) Think of other people, explain vour choice.

II. Try to answer the following questions before you read the text.

1. How are various types of vehicles different from each other?
2. Are there different types of engines in different vehicles ?
3. Do you know what type of engine is used in automobile?

Reading

I. Read the text below. Then answer which paragraph. A -  F. tells you about the 
following:

1. Advantages o f the four-stroke engine.
2. The designing of the first practical automobile powered by an internal-combustion 
engine.
3. Introduction of the internal combustion engine.
4. Disadvantages of the first steam-powered vehicle.
3. The prototype of the modern gas engine.
6. The first attempt to propel a vehicle.

4



The Early Days of the Automobile

A. The automobile as we know wasn’t invented in a single day by a single inventor. 
The history of the automobile reflects an evolution that took place worldwide. One of the 
earliest attempts to propel a vehicle by mechanical power was suggested by both 
Leonardo da Vinci and Isaak Newton.

B. The first self-propelled vehicle was constructed by the French military engineer 
Nicolaus Joseph Cugnot. He used a steam engine to power his vehicle. This engine had 
three wheels, carried two passengers and ran at maximum speed of four miles. The 
vehicle had to stop every ten to fifteen minutes to build up steam power. The steam 
engine and boiler were separated from the rest of the vehicle and placed in the front.

C. But there was a great need for a more efficient engine than the steam engine, an 
engine that could quickly be started and stopped. The development of the automobile was 
accelerated by the introduction of the internal combustion engine. Nicolaus August Otto, 
who in 1876 invented an effective gas motor engine built the first practical four-stroke 
internal combustion engine called the “Otto Cycle Engine” and as soon as he had 
completed his engine, he built it into a motorcycle. Otto’s contributions were very 
historically significant, it was his four-stroke engine that was universally adopted for all 
liquid foiled automobiles going forward.

D. In 1885, German mechanical engineer Karl Benz designed and built the world’s 
first practical automobile to be powered by an intemai-combustion engine. Benz received 
the first patent for a gas-fueled car and built his first four-wheeled car in 1891. Benz was 
the first inventor to integrate an internal combustion engine with a chassis.

E. In 1885, Gottlieb Daimler (together with his design partner Wilhelm Maybach) 
took Otto’s internal combustion engine a step further and patented what is generally 
recognized as the prototype of the modem gas engine: small and fast, with a vertical 
cylinder, it used gasoline injectors through a carburettor. In 1889, Daimler introduced a 
four-stroke engine with mushroom-shaped valves and a V-stanted two cylinders, having a 
much higher power-to-weight ratio; it obtained speeds of 10 mph. Daimler’s new engine 
set the basis for all car engines going forward.

F. The gradual development of vehicle driven by internal combustion engines resulted 
in the flow of huge capital into the automobile industry.

Post Reading

I. Define the main idea of the text, make a short plan of the history of automobile
chronicle.

II. al Find the English equivalents to the following words and word combinations in
the text.
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первые попытки; положить основу; привести к; ускоряться; в общем, известен 
как; влиять; как только; содействие; всемирно принят; большой спрос на; один 
день; и ... .и; основать; быть отдельно от; огромный вклад

b) Reproduce the context in which they were used.

cl Think o f your own context

III. Match the inventors with their inventions.

Inventors Achievements
1. Leonardo da Vinchi patented the prototype o f the modem 

gas engine;
2. Karl Benz built the first four-stroke internal 

combustion engine;
3. Nicolaus August Otto attempts to propel a vehicle by 

mechanical power;
4. Gottlieb Daimler and 
Wilhelm Mayback

designed and built the world’s first 
practical automobile;

5. Nicolaus Joseph Cugnot constructed the first self-propelled 
vehicle.

IV. a) Answer the auestions below.

1. Whom was the earliest attemt to propel a vehile by mechanical power suggested 
by?
2. Who used a steam engine in his invention for the first time?
3. Why was a steam engine inconvenient?
4. What was the development o f the automobile accelerated by?
5. What did Nicolaus August Otto invent in 1876?
6. Why were Otto’s contributions very historically significant?
7. When was the first four-wheeled car built?

b) Think of three more questions.

Language in Use

I. Use the prepositions in the box. Complete the sentences.

by with in to under o f for

1) It was constructed _ _ _  the French engineer Cugnot 1763.
2) The first internal combustion engine was introduced the form  a gas
engine.
3) They were very small   no roof driven an engine placed the scat.
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4) The vehicle had to stop every ten____ fifteen minutes to build up steam power.
5) Daimler’s new engine set the basis   all car engines going forward.

II. Fill in the gaps with the suitable derivative of the word given in brackets.

1) People experienced the same feeling after th e    o f the steam engine, (invent)
2) In the 20-th century   petrol engines became available, (rely)
3) There were some for using motor cars, (restrict)
4) The motor car is one o f the great human____ . (achieve)
5) Modem cars need servicing . (constant)
6) Many designers were involved in the_____ of electric vehicles, (develop)
7) A ___ to this problem might be an electrically driven car or a taxi, (solve)
8) This problem was solved by the ____  of a new three-wheel car in Britain.
(introduce)
9) You can repair these damages in your car very . (easy)
10 )  big capital began to flow into this branch of industry, (gradual)

III. Translate the sentences.

1) The first attempt to develop the first self-propelled vehicle was made by the 
French military engineer.
2) The further development of motor cars resulted in developing an internal 
combustion engine.
3) This engine is sure to have been more efficient and reliable.
4) Four-cylinder interna! combustion engines are believed to be most commonly 
used nowadays.
5) Most automobile engines operate on the four-stroke cycle.
6) In fact many cars of that time broke, for the transmissions were still unreliable 
and constantly gave trouble.
7) Multi-cylinder engines came into use, most commonly used are four-cylinder 
engines.
8) The first cheap motor car became very popular due to Henry Ford.
9) With the invention of the steam engine the problem of engine efficiency was 
solved.
10) An electrically driven car uses fuel economically and does not pollute the 
atmosphere.

IV. There is one mistake in each of the following sentences. Find it and correct it.

1) The reaction of the people in the invention of the steam engine was positive.
2) The progresses of motor cars met with great opposition in Great Britain.
3) The first internal combustion engine has been introduced in 1876.
4) The French word omnibus obtained from the Latin word meaning “for all”.
5) It was a steam-driven engine which had three wheels and was carried two 
passengers.
6) Low speed seems be one of the disadvantages of the battery-driven vehicle.
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7) A car is typical feature of American scene.
8) The modem image of Detroit is very contradict.
9) In the invention of the internal combustion engine motor transport began to spread 
in Europe very rapidly.
10) At the end of the 19-th century were no repair or filling stations to serve cars.

Speaking

I. Have a look at the following list of words and expressions. Devide them into two 
groups to describe:
a) a vehicle
b) an engine

S  self-propelled 
S  gas motor 
■S four-stroke 
S  efficient
■S internal combustion 
S  liquid-fueled 
S  gas-fueled 
S  steam 
■/ four-wheeled

II. Work in pairs. Compair three types of engines. Sneak about their advantages and 
disadvantages, performances, location, etc.

a) steam engine
b) gas engine
c) internal combustion engine

Use the following phrases to introduce your opinion:
- To my mind...
- In my opinion...
- 1 think it’s true to say...
- 1 don’t really think...
- It seems to me...
- It doesn’t seem to me...

Writing

Do a research, write about one type of engine you find reliable.
Follow the plan: 1. Date.

2. Inventor.
3. Name.
4. Characteristics.
5. Application.



Unit 2

Understanding the Internai Combustion Engine 

Before You Begin

I. Brainstorm three important facts connected with the topic “Understanding the 
internal combustion engine”.

II. Try to answer the following questions before you read the text

1. What types of engines do you know?
2. Which of them are used in cars?
3. What is an internal combustion engine?
4. What types of internal combustion engines have you studied or read about?

III. Choose among these types of fuel those that can be used to power the ICE. 
Explain vour choice.
a) hydrogen
b) gasoline
c) diesel
d) steam
e) methane
f) propane

Reading

Read the text below. Answer the questions. Which of the parts A-J. contains 
information:
1. general conception of an internal combustion engine
2. main fuels
3. the history of development o f  the internal combustion engine
4. the four-stroke internal combustion engine
5. engine cycles of operation
6. obtaining of combustion
7. an alternative engine
8. performance of the two-stroke engine
9. requirements for burning
10. compression ratio of the four-stroke engine
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Understanding the Internal Combustion Engine

A. The internal combustion engine is a heat engine in which combustion occurs in a 
confined space called a combustion chamber. Combustion of the fuel charge inside a 
chamber causes a rapid rise in temperature and pressure of the gases in the chamber, 
which are permitted to expand. The expanding gases are used to move a piston, turbine 
blades, rotor or the engine itself.

B. Internal combustion engines can be powered by any fuel that can be combined with 
an "oxidizer" in the chamber. Fuels used include gasoline (aka petrol), liquified petroleum 
gas, vapourized petroleum gas, compressed natural gas, hydrogen, diesel fuel, JP18 (jet 
fuel), landfill gas, biodiesel, peanut oil, ethanol, methanol (methyl or wood alcohol), and 
hydrogen peroxide. The only limitations are that the fuel must be easily transportable 
through the fuel system to the combustion chamber, and that the fuel release sufficient 
energy in the form of heat upon combustion to make use of the engine practical.

C. By way of contrast, an external combustion engine such as a steam engine, does 
work when the combustion process heats a separate working fluid, such as water or steam, 
which then in turn does work.

D. Jet engines, most rockets and many gas turbines are strictly classed as internal 
combustion engines, but the term internal combustion engine is also used to refer, 
specifically to reciprocating engines, Wankel engines and similar designs in which 
combustion is intermittent. Today, in some published discussions, internal combustion 
engine is abbreviated to the acronym ICE.

E. In the broadest sense of the term, the internal combustion engine can be said to 
have been invented in China, with the invention of fireworks during the Song dynasty 
(some sources put the invention a thousand years earlier still). English inventor Sir 
Samuel Morland used gunpowder to drive water pumps in the 17th century. For more 
conventional, reciprocating internal combustion engines the fundamental theory for two- 
stroke engines was established by Sadi Carnot in France in 1824, whilst the American 
Samuel Morey received a patent on April 1, 1826 for a "Gas Or Vapor Engine". The 
Italians Eugenio Barsanti and Felice Matteucci patented the first working, efficient 
version of an internal combustion engine in 1854 in London (p t Num. 1072). In 1860, 
Jean Joseph Etienne Lenoir produced a gas-fired internal combustion engine not 
dissimilar in appearance to a steam beam engine. Nikolaus Otto working with Gottlieb 
Daimler and Wilhelm Maybach in the 1870's developed the four-stroke cycle (Otto cycle)

Two-Stroke

F. The two-stroke type o f internal combustion engine is typically used in utility or 
recreational applications which require relatively small, inexpensive, and mechanically 
simple motors (chainsaws, jetskis, small motorcycles, etc). The two-stroke engine is 
simple in construction, but complex dynamics are employed in its operation. There are 
several features unique to a two-stroke engine. First, there is a reed valve between the air-
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fuel intake and the crankcase. Air-fuel mixture enters the crankcase and is trapped there 
by the one-way reed valve. Next, the cylinder has no valves as in a conventional four- 
stroke engine. Intake and exhaust are accomplished by means of ports -  special holes cut 
into the cylinder wall which allow firel-air mixture to enter from the crankcase, and 
exhaust to exit the engine. These ports are uncovered when the piston is in the down 
position.

G. Air-fuel mixture is drawn into the crankcase from the carburettor or fuel injection 
system through the reed valve. When the piston is forced down, the exhaust port is 
uncovered first, and hot exhaust gases begin to leave the cylinder. As the piston is now in 
the down position, the crankcase becomes pressurized, and when the intake port into the 
cylinder is uncovered, pressurized air-fuel mixture enters the chamber. Both the intake 
and exhaust ports are open at the same time, which means the timing and air flow 
dynamics are critical to proper operation. As the piston begins to move up, the ports are 
closed off, and the air-fuel mixture compresses and is ignited; the hot gases increase in 
pressure, pushing the piston down with great force and creating work for the engine.

The Four-Stroke Cycle

H. In most engines a single cycle o f operation (intake, compression, power and 
exhaust) takes place over four strokes of a piston, made in two engine revolutions. When 
an engine has more than one cylinder the cycles are evenly staggered for smooth 
operation but each cylinder will go through a full cycle in any two engine revolutions. 
When the piston is at the top of the cylinder at the beginning of the intake stroke, the 
intake valve opens and the descending piston draws in the air-fuel mixture.

I. At the bottom of the stroke the intake valve closes and the piston starts upward on 
the compression stroke, during which it squeezes the air-fuel mixture into a small space at 
the top of the cylinder. The ratio o f the volume of the cylinder when the piston is at the 
bottom to the volume when the piston is at the top is called the compression ratio. The 
higher the compression ratio, the more powerful the engine and the higher its efficiency. 
However, in order to accommodate air pollution control devices, manufacturers have had 
to lower compression ratios.

J. Just before the piston reaches the top again, the spark plug fires, igniting the air-fuel 
mixture. The mixture on burning becomes a hot, expanding gas forcing the piston down 
on its power stroke. Burning should be smooth and controlled. Faster, uncontrolled 
burning sometimes occurs when hot spots in the cylinder preignite the mixture; these 
explosions are called engine knock and cause loss of power. As the piston reaches the 
bottom, the exhaust valve opens, allowing the piston to force the combustion products out 
of the cylinder during the upward exhaust stroke.

Post-Reading

I. Read through Part F again. What is it about? What is the tonic o f each paragraph in
the part?
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II. Match the parts in A with the parts in В to complete the sentences.

1. The cylinder has no valves as
2. The four-stroke internal 
combustion engine is the type most 
commonly used
3. For more conventional 
reciprocating internal combustion 
engines the fundumental theory for 
two-stroke engines
4. Jet engines
5. Combustion of the fuel charge 
inside a chamber causes
6. These parts are uncovered when
7. The expanding gases are used to 
move

a) are strictly classed as 
internal combustion engines
b) a rapid rise in temperature 
and pressure o f the gases in 
the chamber
c) to move a piston, turbine 
blades, rotor or the engine 
itself.
d) was established in 1824
e) automative and industrial 
purposes today
f) in a conventional four- 
stroke engine
g) the piston is in the down 
position _______

1П. Complete the following sentences using the ideas from the text.

1) The internal combustion engine is ...
2) Internal combustion engines can be powered by ...
3) The only limitations of fuels are th a t...
4) The two-stroke type is used ...
5) There are several features...
6) The four-stroke internal combustion engine is commonly used ...
7) The four-stroke cycle is ..

IV. Arrange the following sentences to make up a meaningful text.

1. In spite of its simplicity in construction, the two-stroke engine has complex 
dynamics which are employed in its operation.
2. The term internal combustion engine is used not only to refer to many gas turbines, 
je t engines but also to reciprocating engines,
3. An internal combustion engine is any engine that operates by burning its fuel inside 
the engine.
4. The first efficient version of an internal combustion engine was patented in London 
in 1854.
5. Internal combustion engines use any fuels that can be combined with an “oxidizer” 

the chamber.

V. a) Work in pairs and make a graphic representation of the paragraphs 
A-E,



ICE

b) Exchange your graphs with another pair and check if  the information in the text is 
relevant.

Language in Use

I. Fill in the blanks with suitable derivatives of the words in the table. Explain the 
meaning of the nouns.

To develop, to legislate, to introduce, to com mit, to perform, to  adapt

Considerable progress has been made in ___ of the internal combustion engine over
its more than 100-year history. Examples include the  of spark ignition (SI) engines
to three-way catalysts and the of direct injection in diesel engines. However, even
greater demands range from more stringent emissions , manufacturers’  to
reduce C 02 emissions, and customer requests for higher and greater comfort
without prejudice to safety.

II. Use the prepositions in the box to complete the sentences.

Го? with by to in for through upon !

1 ) ___ the broadcast sense______ the term, the ICE can be said to have been invented
 ___  China.
2) ICE can be powered any fuel that can be combined an “oxidizer” ____
the chamber.
3) The only limitations are that the fuel must be easily transportable the fuel
system the combustion chamber, and that the fuel release sufficient energy___
the form heat   combustion to make use   the engine practical.
4) ICE are most commonly used____mobile propulsion systems.
5) ICE can provide high power_____weight ratios together with excellent fuel
energy density.

HI. What do the words mean in the text? Choose the correct meaning.
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1. cause influence result from due to
2. expand to use to spend to waste
3. energy physical power electricity enthusiasm
4. transportable travelling moving gone
5. release let smth leave let smth into area 

around
make smth 
available

6. fuel substance such 
as oil, coal, 
wood

petrol or diesel mainly
journalism

7 . turn change movement in change in
direction circle situation

8. commonly usually by most ordinary 
people

frequently

IV. Guess the meaning of the underlined words used in the context.

Writing

a-) Research vour engines on their characteristics.
b~) Write the typical characteristics on the following items:

- speed
- spheres of appli cation
- efficiency

Sneaking

Your aim is to sale the engine of your company. Work in pairs and make up an 
advertisement. Pair A on the two-stroke engine. Pair В on the four-stroke engine. The 
words below will help you to make your presentation more attractive.

- delight
- technological exotica
- match
- exception
- span
- models
- extraordinary
- the biggest surprise
- sports car
- to style
- delivery
- to meet international safety
- emission legislation
- remarkably
- completely new model
- engine manufacture
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Unit3

wo-Stroke and Foar-Stroke Engines 

Before you Begin

I. Brainstorm all possible ideas connected with internal combustion engines.

Internal 
Combustion Engine

II. Scan the text to find types of internal combustion engine. Check if your predictions 
were correct. Put them down.

Ш. Match parts of the sentences in columns A and B. Read the text and choose the 
right continuation of the sentences.

A В

1. Engines based on the four-stroke 
cycle have....
2. Diesel engines are generally...
3. Both gasoline and diesel engines 
produce....
4. Internal combustion engines can 
contain...
5. For high performance gasoline 
engines...
6. Gasoline two-stroke engines a re ...
7. The Wankel engine operates ....
8. There are also engines that run o n ...
9. Gasoline engines are used in ...
10. Most track and automotive Diesel 
engines u se ...

a. significant emissions
b. a four-stroke cycle
c. one power stroke for every four- 
strokes
d. heavier and more powerful at 
lower speeds
e. hydrogen, methanol, ethanol and 
others
f. any number of cylinders between 
one and twelve being common
g. most road-vehicles
h. louder, less efficient, more 
polluting
i. with the same separation of 
phases as the four-stroke engine 
j. use current materials and 
technology
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Reading

Read the text and see if vour answers were right Correct the wrong statements.

Two-Stroke and Four-Stroke Engines

A. There is a wide range of internal combustion engines corresponding to their many 
varied applications. Likewise there is a wide range of ways to classify intemal- 
combustion engines, some o f which are listed below.

B. Although the terms sometimes cause confusion, there is no real difference between 
an “engine” and a “motor”. At one time, the word “engine” (from Latin, via Old French, 
ingenium, “ability”) meant any piece of machinery. A “motor” (from Latin motor, 
“mover”) is any machine that produces mechanical power. Traditionally, electric motors 
are not referred to as “engines”, but combusion engines are often referred to as “motors”.

C. Engines based on the two-stroke cycle use two strokes (one up, one down) for 
every power stroke, relying on the action of the bottom of the piston within the crankcase 
to help move the fuel-air mixture, and are used where small size and weight are important, 
such as snowmobiles, lawnmowers, mopeds, outboard motors and some motorcycles. 
Gasoline two-stroke engines are generally louder, less efficient, more polluting, and 
smaller than their four-stroke counterparts, although large two-stroke diesel engines are 
not subject to these complaints and are used in many applications, for instance some 
locomotives built by EMD.

D. Engines based on the four-stroke cycle or Otto cycle have one power stroke for 
every four strokes (up-down-up-down) and are used in cars, larger boats and many light 
aircraft. They are generally quieter, more efficient and larger than their two-stroke 
counterparts. There are a number of variations of these cycles, most notably the Atkinson 
and Miller cycles. Most truck and automotive diesel engines use a four-stroke cycle, but 
with a compression heating ignition system it is possible to talk separately about a diesel 
cycle. The Wankel engine operates with the same separation of phases as the four-stroke 
engine (but with no piston strokes, would more properly be called a four-phase engine), 
since the phases occur in separate locations in the engine; however like a two-stroke 
piston engine, it provides one power 'stroke' per revolution per rotor, giving it similar 
space and weight efficiency. The Bourke cycle’s combustion phase more closely 
approximates constant volume combustion than either four stroke or two stroke cycles do. 
It also uses less moving parts, hence needs to overcome less friction than the other two 
reciprocating types have to. In addition, its greater expansion ratio also means more of the 
heat from its combustion phase is utilized than is used by either four stroke or two stroke 
cycles.

E. Diesel engines are generally heavier, noisier and more powerful at lower speeds 
than gasoline engines. They are also more fuel-efficient in most circumstances and are 
used in heavy road-vehicles, some automobiles, ships and some locomotives and light 
aircraft. Gasoline engines are used in most other road-vehicles including most cars,
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motorcycles and mopeds. Note that in Europe, sophisticated diesel-engined cars are far 
more prevalent, representing around 40 % of the market. Both gasoline and diesel engines 
produce significant emissions. There are also engines that run on hydrogen, methanol, 
ethanol, liquefied petroleum gas (LPG) and biodiesel. Paraffin and Tractor vaporising oil 
(TVO) engines are no longer seen.

F. Internal combustion engines can contain any number of cylinders with numbers 
between one and twelve being common, though as many as 28 have been used. Having 
more cylinders in a. engine yields two potential benefits. First, the engine can have a larger 
displacement with smaller individual reciprocating masses (that is, the mass of each 
piston can be less) thus making a smoother running engine (since the engine tends to 
vibrate as a result of the pistons moving up and down). Second, with a greater 
displacement and more pistons, more fuel can be combusted and there can be more 
combustion events (that is, more power strokes) in a given period of time, meaning that 
such an engine can generate more torque than a similar engine with fewer cylinders. The 
down side to having more pistons is that, over all, the engine will tend to weigh more and 
tend to generate more internal friction as the greater number of pistons rub against the 
inside of their cylinders. This tends to decrease fuel efficiency and rob the engine of some 
of its power. For high performance gasoline engines using current materials and 
technology (such as the engines found in modem automobiles), there seems to be a break 
point around 10 or 12 cylinders, after which addition of cylinders becomes an overall 
detriment to performance and efficiency, although exceptions such as the W-16 engine 
from Volkswagen exist.

Post-Reading

I. at Make a graphic representation of the text.

Classification

bl Make a list of all characteristics typical of each Noe of engine.
- efficiency
- environmentally friendly
- spheres of application

II. Give Russian equivalents of the following words and word combinations.

Two-stroke cycle, fuel-air mixture, power-stroke, outboard motors, four-stroke cycle, 
compression heating ignition system, piston, constant volume combustion, reciprocating, 
expansion ratio, torque, rub (against), break point, overall detriment.

III. Read through part F again. What is it about? Find the key words that helped you.
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IV. Agree or disagree with the statements. Correct the wrong ones.

1. Two-stroke cycle engines axe more efficient and larger then their counterparts.
2. Engines based on the four-stroke cycle have one power stroke for every two 
strokes.
3. Both gasoline and diesel engines produce significant emissions.
4. Internal combustion engines contain a limited number of cylinders.
5. In Europe, sophisticated diesel-engined cars are far more prevalent.
6. Traditionally electric motors are not referred to as “motors’, but combustion 
engines are often referred to as “engines”.
7. Diesel engines use a four-stroke cycle.

Language in Use

I. a) In the text find antonyms to the words below
- outside (F)
- narrow (A)
- external (F)
- motor (B)
- similar (D)
-top  (C)
- in particular (D)
- increase (F)
- simple (E)

b~) Reproduce the context

II. What do the words mean in the text? Choose the correct meaning.

1. counterpart a) a person or 
thing that has 
the same 
purpose

b) an additional part 
of smtb

c) a person or thing that 
does the same job as 
another in a different 
system.

2. approximate a) come near b) be very close to c) reach
3. provide a) bring b) arrange for 

someone to have or 
use smth needed or 
useful

c) supply

4. contain a) surround b) hold c) have within itself

5. current a) modem b) belonging to the 
present day

c) urgent

6. powerful a) great in 
degree or effect

b) having much 
control

c) able to produce much 
physical force

7. operate a) be in action b) produce effects c) work
8. commmon a) belonging to 

or shared 
equally by two 
or more

b) of the ordinary type c) usual

9. yield a) break b) bear c) provide
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III. The following suffixes are used to form different parts of speech.

Noun -  ment, ness, sion, tion, ty, al 
Adjective -  ful, ic, able, ous, y, ive, al 
Verb -  ize/ise

Form new words usin g the suffixes from the box above. One is done for von.

Noun Verb Adj/participle
pressure

permission
Press

expand

Pressed
Permissible

powerful

useful
inclusion

usage
include

separate
produce

mixture
coverage

mixed

IV. a! Form words opposite in the meaning using the prefixes in the box. Consult the 
dictionary if necessary. Translate them.

-un, -im, -in, - dis

- efficiency
- important
- sophisticated
- significant
- placement

b) Use them in sentences of your own.

V. Sav what the underlined words and phrases in the following sentences mean.

1. Gasoline two-stroke engines are less efficient, louder and smaller than their four- 
stroke counterparts.
2. Diesel engines are more fuel-efficient than gasoline engines.
3. Both gasoline and diesel engines produce significant emissions.
4. There are also engines that run on hydrogen, ethanol and biodiesel.
5. The down side to having more pistons is that the engine will tend to weight more 
and generate more internal friction.

VI. Fill in the gaps using the words from the box.

top, cylinders, stroke, bottom, combustion chambers

1. In an internal combustion engine gasoline is burned within its cylinders or .
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2. Most automobile engines have six or eight  ____ .
3. The upper limit o f the pistonmovement is called the  dead centre.
4. The lower limit of the piston movement is called the dead centre.
5. In other words, the piston completes a  each time it changes the direction of
its motion.

Speaking

Work in groups of four and discuss advantages and disadvantages of two-stroke and 
four-stroke types of engines. A) Share your opinion with the partners from other groups. 
B) Choose the most reliable type of these two engines. While discussing you can interrupt 
your partner using the following phrases:

- by the way
- I’m sorry but
- that reminds me 
- I ’m sorry to interrupt
- could I just say smth
- just a  minute

Writing

I. Highlight all the linking devices.

II. Distribute them into the columns according to the meaning they contain.

expressing
contrast

adding
smth

giving 
another 
example or 
argument

expressing 
reason, cause, 
effect

clarifying
smth

cl Think of an additional column and entitle it,

dl Add 1 -5 more examples and give their meaning, using reference materials.

IV. Make use of linking devices and write an essay “Cylinder Functioning in ICE”.
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Unit 4

Engine Operation 

Before You Begin

I. Give 10 words related to the topic.

I !  Predict the beginning of the text.

III. Choose a suitable title for the te x t:
1. Compression Heating Ignition System.
2. Powei Plant Performance.
3. The Most Common Fuels in Use Today.

Reading

Read the text below and answer which paragraph А. В. C. P . E. F tells you about the
following:
1. Benefits and drawbacks of hydrogen
2. Compression heating ignition system
3. Common fuels
4. Available energy
5. Process of combustion
6. The final stage of combustion

* * *

A. All internal combustion engines depend on the exothermic chemical process of 
combustion: the reaction of a fuel, typically with air, although other oxidisers such as 
nitrous oxide may be employed. Also see stoichiometry.

B. The most common fuels in use today are made up of hydrocarbons and are derived 
from petroleum. These include the fuels known as diesel, gasoline and liquified petroleum 
gas. Most internal combustion engines designed for gasoline can run on natural gas or 
liquified petroleum gases without modifications except for the fuel delivery components. 
Liquid and gaseous biofiiels of adequate formulation can also be used.

C. Some have theorized that in the future hydrogen might replace such fuels. 
Furthermore, with the introduction of hydrogen fuel cell technology, the use of internal 
combustion engines may be phased out. The advantage of hydrogen is that its combustion 
produces only water. This is unlike the combustion of hydrocarbons, which also 
produces carbon dioxide, a major cause of global warming, as well as carbon monoxide
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and nitrous oxides (NOx) resulting from incomplete combustion. The big disadvantage of 
hydrogen in many situations is storage. See also: Hydrogen economy Storage Liquid 
hydrogen has extremely low density -  14 times lower than water and requires extensive 
insulation, whilst gaseous hydrogen requires very heavy tankage. While hydrogen is light 
and therefore has a higher specific energy, the volumetric efficiency is still roughly five 
times lower than petrol. This is why hydrogen must be compressed if there is to be a 
useful amount of stored energy.

D. All internal combustion engines must have a means of ignition to promote 
combustion. Most engines use either an electrical or a compression heating ignition 
system. Electrical ignition systems generally rely on a lead-acid battery and an induction 
coil to provide a  high voltage electrical spark to ignite the air-fuel mix in the engine's 
cylinders. This battery can be recharged during operation using an alternator driven by 
the engine. Compression heating ignition systems (Diesel engines and HCCI engines) rely 
on the heat created in the air by compression in the engine's cylinders to ignite the fuel.

E. Once successfully ignited and burnt, the combustion products (hot gases) have 
more available energy than the original compressed fuel/air mixture (which had higher 
chemical energy). The available energy is manifested as high temperature and pressure 
which can be translated into work by the engine. In a reciprocating engine, the high 
pressure product gases inside' the cylinders drive the engine's pistons.

F. Once the available energy has been removed the remaining hot gases are vented 
(often by opening a valve or exposing the exhaust outlet) and this allows the piston to 
return to its previous position (Top Dead Center - TDC). The piston can then proceed to 
the next phase o f its cycle (which varies between engines). Any heat not translated into 
work is a waste product and is removed from the engine either by an air or liquid cooling 
system.

Post-Reading

I. a) Find the English equivalents to the following words and word combinations in
the text.
Экзотермический, оксид натрия, углеводород, природный газ, биотоплива, 

водород, глобальное потепление, заменить, в отличие, является продуктом, 
впрыскивание, хранение в баках, объемный, поддерживать горение, 
воздухотопливная смесь, переданная, преобразуется.

Ъ) Reproduce the context in which they are used.

II. Think about the main idea of the text. Make a short plan of the operation of ICE.

III. Complete the sentences:
1. The most common fuels in use today are made u p ________ .
2. Liquid and  of adequate formulation can also be used in ICE.
3. The advantage of hydrogen is that its combustion produces only .
4. The big disadvantage of hydrogen in many situations is .
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5. The volumetric efficiency of hydrogen is roughly five tim es____ than petrol.
6. Most engines use either o r  system.
7. Electrical ignition systems generally rely on a  to provide a high voltage
electrical spark to ignite the air-fuel mix in the engine’s cylinders.
8. In a reciprocating engine, the high pressure product gases inside the cylinders drive

9. Any heat not translated into work is a  and is removed from the engine either
by an air o r  _.

III. Arrange the following sentences to make up a meaningful text. ('More than one 
alternative is possible).

1. Today diesel, gasoline and liquified petroleum gas are used most often.
2. Hydrogen is supposed to replace fuels derived from petroleum.
3. The extansive efficiency of hydrogen is still 5 times lower than petrol.
4. Unlike the combustion o f hydrocarbons, which also produces carbon dioxide, the 
advantage of hydrogen is that its combustion produces only water.
5. The big disadvantage of hydrogen is its storage.

V. Answer the questions.

1. What must all internal combustion engines have?
2. What do electrical ignition systems provide a high voltage electrical spark for?
3. In what way do compression heating ignition systems rely on the heat created in the 
air?
4. What is the available energy?
5. How are the engine’s pistons driven?
6. What is top-dead centre?
7. How is the waste product removed from the engine?

Language in Use

I. Use the prepositions in the box to complete the sentences.

in of up by to on into

1. The most common fuels   use today are made hydrocarbons.
2. All internal combustion engines must have a means ignition to promote
combustiom
3. This battery can be recharged during operation using an alternator driven the
engine.
4. This allows the piston to return its previous position.
5. Electrical ignition systems generally rely a lead-acid battery.
6. Any heat not translated work is a waste product.
7. The big disadvantage of hydrogen _  many situations is storage.
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8. Ail internal combustion engines depend   the exothermic chemical process of
combustion.

II. Fill in the blanks with suitable derivatives from the words in brackets.

1. Most internal combustion engines designed for gasoline can run on natural gas or 
liquified petroleum gases without _ _ _ _  except for the fuel delivery components 
(modify).
2. Furthermore, with the   o f hydrogen fuel cell technology, the use o f internal
combustion engines may be phased out. (introduce)
3 . ____ hydrogen requires very heavy tankage, (gas)
4. The volumetric is still roughly five times lower than petrol, (efficient)
5. This is why hydrogen must be compressed if there is to be a _  amount o f
stored energy, (use)
6. Most engines use either a n  or a compression ignition system (heat,
electricity)
7. Once________ignited and burnt, the combustion products have more available
energy, (success)
8. Once the available energy has been removed the_____ hot gases are vented.
(remain)

III. Give synonyms to the words: 
to design (B),
to run on (B), 
use (C), 
advantage (C), 
major (C), 
to require (C), 
to provide (D).

IV. Four sentences have been picked up from the text. Choose from the sentences 1-5 
and fill in the gaps. Mind! There is one extra sentence.

1. The fourth stroke is an exhaust stroke.
2. Some types of diesel, however, have speeds up to 2,000 rpm.
3. At the end of the compression stroke vaporised fuel is injected into the combustion 
chamber and bums instantly because of the high temperature of the air in the chamber.
4. Both gasoline and diesel engines produce significant emissions.

Most diesels are also four-stroke engines_______ . The first or suction stroke draws
air, but no fuel, into the combustion chamber through an intake valve. On the second or 
compression stroke the air is compressed to a small fraction of its former volume and is
heated to approximately 440°C by this compression._______ . Some diesels have auxiliary
electrical ignition systems to ignite the fuel when the engine starts and until it warms up. 
This combustion drives the piston back on the third or power stroke o f the cycle.
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The efficiency of the diesel engine is greater than that of any petrol engine and in 
actual engines today is slightly over 40 per cent Diesels are in general slow-speed 
engines with crankshaft speeds of 100 to 750 revolutions per minute (rpm) as compared to
2,500 to 5,000 rpm for typical petrol engines . Because diesels use compression
ratios of 14 or more, they are generally more heavily built than petrol engines, but this 
disadvantage is counterbalanced by their greater efficiency and the fact that they can be 
operated on less expensive fuel.

Sneaking

I. Read the following statement “in the future hydrogen may replace such fuels as 
diesel, gasoline and liquified petroleum gas”. Agree or disagree with it.Give your 
reasons.
Make use of the following phrases:
- It’s hard to believe that....
- Did you know th a t...
- 1 see what you are getting at, b u t...
- There’s a lot in what you say, b u t...
- What makes you say that?
- As you probably know ...
- Why?
- 1 think it all depends on ...
- No doubt about it!

II. Fill in the blanks of this graph with suitable words and speak about two types of an 
ignition system.

Ignition system

sources of 
power

sources ot 
ppwer

Writing

I. Research the tonic hvdrosen fuel cell technology on the following items:

- Origin
- Inventor
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- Usage
- Advantages and disadvantages
- Profitability

II. Write a. short report (about 100 words') to vour scientific superviser on the work 
done.

Unit 5 

Diesel Engines 

Before You Read

Answer the questions below.

1. Do you know the inventor or inventors o f diesel engines?
2. Were there any successes in employing this kind of engine?
3. Where can diesel engines be applied?
4. Does a diesel engine have any drawbacks?

Reading

Read the text below. While reading match the beginning of the sentence in column A 
with the ending in column B.

A В
1)A diesel engine takes in just air, 
compresses it...

1) directly into the cylinder.

2)The diesel fuel is injected... 2) the more power is generated.
3)The injector on a diesel engine is... 3) and then injects fuel into the 

compressed air.
4)One big difference between a diesel 
and a gas engine is...

4) when the engine is cold so that the 
engine can start.

5)The compression of the fuel/air 
mixture limits...

5) its most complex component.

6)The higher the compression ratio... 6) the compression ratio of the engine.
7)The glow plug helps ignite the fuel... 7) in the injection process.

Diesel Engines

Rudolf Diesel developed the idea for the diesel engine and obtained the German 
patent for it in 1892. His goal was to create an engine with high efficiency. Gasoline 
engines had been invented in 1876 and, especially at that time, were not very efficient. 
The main differences between the gasoline engine and the diesel engine are:

• A gasoline engine intakes a mixture of gas and air, compresses it and ignites the 
mixture with a spark. A diesel engine takes in just air, compresses it and then injects fuel 
into the compressed air. The heat of the compressed air lights the fuel spontaneously.

A gasoline engine compresses at a ratio of 8:1 to 12:1, while a diesel engine 
compresses at a  ratio o f 14:1 to as high as 25:1. The higher compression ratio o f the diesel 
engine leads to better efficiency.
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• Gasoline engines generally use either carburet ion, in which the air and fuel is 
mixed long before the air enters the cylinder, or port fuel injection, in which the fuel is 
injected just prior to the intake stroke (outside the cylinder). Diesel engines use direct fuel 
injection —  the diesel fuel is injected directly into the cylinder.

Note that the diesel engine has no spark plug, that it intakes air and compresses it, and 
that it then injects the fuel directly into the combustion chamber (direct injection). It is the 
heat o f the compressed air that lights the fuel in a diesel engine

The injector on a diesel engine is its most complex component and has been the 
subject o f a great deal of experimentation -in any particular engine it may be located in a 
variety o f places. The injector has to be able to withstand the temperature and pressure 
inside the cylinder and still deliver the fuel in a fme mist. Getting the mist circulated in 
the cylinder so that it is evenly distributed is also a problem, so some diesel engines 
employ special induction valves, pre-combustion chambers or other devices to swirl the 
air in the combustion chamber or otherwise improve the ignition and combustion process. 
One big difference between a diesel engine and a gas engine is in the injection process. 
Most car engines use port injection or a carburetor rather than direct injection. In a car 
engine, therefore, all o f the fuel is loaded into the cylinder during the intake stroke and 
then compressed. The compression of the fuel/air mixture limits the compression ratio of 
the engine - if  it compresses the air too much, the fuel/air mixture spontaneously ignites 
and causes knocking. A diesel compresses only air, so the compression ratio can be much 
higher. The higher the compression ratio, the more power is generated.

Some diesel engines contain a glow plug of some sort. When a diesel engine is cold, 
the compression process may not raise the air to a high enough temperature to ignite the 
fuel. The glow plug is an electrically heated wire (think of the hot wires you see in a 
toaster) that helps ignite the fuel when the engine is cold so that the engine can start.

All functions in a modem engine are controlled by the elaborate set o f sensors 
measuring everything from R.P.M. to engine coolant and oil temperatures and. even 
engine position (i.e. T.D.C.). Glow plugs are rarely used today on larger engines. The 
ECM senses ambient air temperature and retards the timing of the engine in cold weather 
so the injector sprays the fuel at a later time. The air in the cylinder is compressed more, 
creating more heat, which aids in starting.

Post-Reading

I. Agree or disagree with the following statement.

1) The higher compression ratio of the diesel engine leads to choking.
2) Diesel engines use direct fuel injection.
3) The diesel engine has a spark plug that helps egnite the fuel.
4) Some diesel engines employ special induction valves, precombustion
chambers or other devices to improve the ignition and combustion process.
5) In a car engine all of the fuel is loaded into the cylinder during the intake
stroke.
6) A diesel compresses fuel and air, so the compression ratio can be much
higher.
7) The glow plug is an electrically heated wire.
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II. Think about the main idea of the text. Make a short plan of the operation of diesel 
engines.

III. What is the topic o f each paragraph in the text?

IV. Answer the questions.

a) 1. What is the main purpose o f the injector in a diesel engine?
2. What does the compression of the foel/air mixture limit?
3. Why can the compression ratio be much higher?
4. What is used when a diesel engine is cold?

b) Put 3 more questions to the text.

V. Arrange the following sentences to make up a meaningful text.

1) A diesel compresses only air, so the compression ratio can be much higher.
2) When a diesel engine is cold, the glow plug helps ignite the fuel.
3) Most car engines use port injection or a carburetor rather than direct injection.
4) The injection in a diesel engine has to be able to withstand the temperature and 
pressure inside the cylinder and deliver the fuel in a fine mist.
5) Rudolf Diesel developed the idea o f creating an engine with high efficiency.

Language in USE

I. Sav what the underlined words in the following sentences mean. Consult a 
dictionary if  necessary.

1) The injector on a diesel engine is its most complex component.
2) The injector has to be able to withstand the temperature and pressure inside the 
cylinder.
3) Some diesel engines employ special induction valves, precombustion chamber or 
other devices.
4) In a car engine all o f the fuel is loaded into the cylinder during the intake stroke.
5) All functions in a modern engine are controlled by elaborate set o f sensors 
measuring everything.
6) Glow plugs are rarely used today on larger engines.
7) The air in the cylinder is compressed more, creating more heat, which aids in 
starting.

II. Find synonyms to the words below.

to retard, ambient, position, to improve, to deliver, to cause.

III. Match the words in column A with the words in column В to make word- 
combinations. Some variants are possible.
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A В
intake injection
port process
fuel stroke
direct valve
induction pipe
combustion chamber
high efficiency
plenum
ignition

IV. Fill in the gaps with suitable prepositions.

to  in by o f at up for into with

... older diesel engines, a distributor-type injection pump, regulated ... the engine, 
supplies bursts ... fuel ... injectors which arc simply nozzles through which the diesel is 
sprayed ... the engine’s combustion chamber.

... common rail systems, the distributor injection pump is eliminated. Instead an 
extremely high pressure pump store a reservoir ... fu e l... high pressure - . . .  to 1,800 bar 
(180 Mpa) -  in a “common rail”, basically a tube which ... turn branches off to computer- 
controlled injector valves, each ... which contains a precision-machined nozzle and a 
plunger driven ... a  solenoid.

Most European automakers have common rail diesels ... their model lineups, even ... 
commercial vehicles. Some Japanese manufacturers, such as Toyota, Nissan and recently 
Honda, have also developed common rail diesel engines.

Diesel engines are more efficient than gasoline (petrol) engines ... the same power, 
resulting ... lower fuel consumption. A common margin is 40% more miles per gallon ... 
an efficient tnrbodiesel.

Naturally aspirated diesel engines are more massive than gasoline engines ... the same 
power ... for two reasons; the first is that it takes a larger capacity diesel engine than a 
gasoline engine to produce the same power.

The second reason is that a diesel engine must be stronger to withstand the higher 
combustion pressures needed ... for ignition.

Since a diesel engine is already built to withstand higher levels ... stress, it makes an 
ideal candidate ... performance tuning ... little expense.

Writing

Research the diesel engines on the following characteristics. Write them down.
- origin/inventor
- compression ratio
- usage of air/fuel mixture
- implementation o f new items
- sphere o f application
- profitability
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Speaking

Work in pairs. Discuss with vour partner all possible ideas on the point that the diesel 
engines are the most efficient ones. Give pros and cons. While discussing you can use 
such phrases as:

F d justliketo say ...
As I see i t . . .
Moreover 
What’s more 
In addition
Yes, but on the other hand ...
Talking o f ...
There’s one more thing to be noted
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Unit6

Operation and Maintenance 
of Gasoline Engines

Before you Begin

1. Brainstorm all possible ideas connected with:

Maintenance 
of gasoline 

engines

Operation 
of gasoline 

engines

2. Scan the text and check if your predictions were correct.

Reading

Read the text below. While readme match the beeinnins o f  the sentence in column A 
with the endins in column B.

Reading

A В

1. The ignited gases expand and

2.The operator should always use

3. Most engines are equipped with 

priming or choking devices

4. Gasoline engines changes

5. In a gasoline engine, the fuel 

and air are mixed together

a) to aid in starting a cold engine

b) before being admitted to the cylinder

c) the piston is pushed down on the 

power stroke

d) care and restraint in chocking or 

priming the engine

e) heat energy into mechanical energy
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Operation and Maintenance 
O f Gasoline Engines

Like the diesel engine, the gasoline engine changes heat energy into mechanical 
energy. The physical construction of the gasoline engine is very much the same as 
that o f the diesel. Pistons, cylinders, valves, connecting rods, a crankshaft, and an 
engine block are in each. A cooling system carries heat away; a lubrication system 
reduces friction of moving parts; an air system supplies air for combustion in the 
cylinders; and a fuel system supplies fuel. Stroke of the piston sucks air through the 
air cleaner into the carburetor. In the carburetor, the clean air is mixed with gasoline 
(vaporized) from the fuel tank. The air and gas mixture continues on to the intake 
manifold that is connected to the cylinder head. An intake valve admits the air-gas 
mixture into the cylinder. In a gasoline engine, an electric SPARK is provided by the 
spark plug to ignite the air-gas mixture. Ignition occurs as the piston completes its 
compression stroke. The ignited gases expand and the piston is pushed down on the 
power stroke. The exhaust stroke of the piston forces the burned gases out o f the 
cylinder.

Most gasoline engines operate on the four-stroke cycle. The difference between 
gasoline and diesel engine operation is the method of introducing the fuel and the air 
into the cylinders and the means by which the compressed fuel and air ignited in the 
cylinders. In a diesel engine, the air is admitted to the cylinder on the intake stroke of 
the piston. The fuel oil is sprayed into the chamber AFTER the air has been 
compressed. In a gasoline engine, the fuel (gasoline) and air are mixed together 
BEFORE being admitted to the cylinder.

Securing procedures for gasoline engines are also basically the same as those for 
diesels. Although some gasoline engine installations may not permit circulation of 
lube oil and coolant after the engine has been stopped. As you might expect, operator 
maintenance routines for gasoline engines differ from those for diesels because of the 
slight differences in design and construction of gasoline engines. In other words, 
gasoline engine maintenance and inspection schedules must provide for the 
inspection, the adjustment, and the maintenance of such items as carburetors, chokes, 
ignition coils, wiring, distributors and spark plugs.

Post -  reading «

I. Read the text aeain and decide i f  these statements are true or false. Correct the 
false ones.

1. The physical construction of the gasoline engine is the same as that o f the 
piston engine.
2. Operator maintenance routines for gasoline engines differ from those for diesel 
because o f great differences in operation of these two types o f engines.
3. In case not all fuel is burned we have incomplete combustion.
4. The main aim of priming and choking devices used in most gasoline engines is 
to accelerate their work.
5. The gasoline engine produces combustion by using the heat of compressor.
6. A lubrication system increases friction o f moving parts.

32



7. The operating procedures and operator maintenance routines for gasoline 
engines are essentially the same as those for diesel engines.

II. a ) Find English equivalents to the following wordr and -word combinations in 
the text.

Смазочное масло, ход выхлопа, распылять, катушка зажигания, 
обогащенная смесь, скапливаться, техника безопасности, способствовать, 
режим проверок, оборудовать.

Ъ) Reproduce the context in -which they were used.

III. a) Answer the questions.

1. What is the construction o f the gasoline engine?
2. How many systems does it have and what are their functions?
3. Is the method of introducing the fuel and the air into the cylinders equal for 
both the gasoline and diesel engines? What's the difference?
4. When does ignition in the gasoline engine occur?
5. What is incomplete combustion?
6. What can prolonged or excessive choking during and after the start lead to?
7. What should the operator do in this case?

b~) Ask 3 more question to the text.

Language in Use

I. Form derivatives from the verbs bellow, usine the suffixes and prefixes that 
are in the clouds.

- dis-able -mg

О
оО

о
-ment -iveto move 

to connect 
to cool 
to complete 
to construct 
to supply

О
-ion

,o
-ant

-m

-un
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17. Fill in the sans with suitable prepositions.

Anytime gasoline is secured _ _ _ _ _  maintenance and inspection purposes, the
operator should always guard against intentional starting o f engine uninformed
personnel. This rule applies _ _ _ _ _  all types of prime movers, including electric motors.
It also applies_______ maintenance and inspection operations being performed only
  the driven equipment. Unintentional starting_______ the prime mover during the
maintenance operation can result serious damage the machinery and
serious injury maintenance personnel.

V. Say what the underlined words in the following sentences mean. Consult a 
dictionary i f  necessary.

During the maintenance operation, the operator must keep a strict accounting of all 
tools and parts. Tools, nuts and bolts, or any other material left adrift can foul a moving 
part and completely disable the machinery during subsequent operation. There is another 
reason for keeping a strict accounting of parts whenever components are disassembled. 
Parts that work together wear together. The various parts of valve assemblies, bearing 
assemblies and so forth, should be carefully marked and grouped during disassembly and 
replaced in the same position from which they were removed: otherwise, discrepancies in 
fitting and joining can result and reduce the mechanical efficiency of the moving parts. 
This can eventually lead to a breakdown. When an engine or a motor is inspected that is in 
operation, the operator should always be cautions while working near moving parts.

IV. Match the words in column A with the words in column В to make word 
combinations. Some variants are possible.

A В

choking intake
procedure burned

engine gasoline
valve cleaner
gases ignited

air exhaust
energy operating
stroke heat

excessive
mechanical

securing
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V. Render in Russian
Cleanliness

Engine maintenance and inspection require cleanliness. Dirt allowed to accumulate on 
and around an engine can find its way inside that engine. It may be carried into the engine 
with air, fuel, lube oil, or water, or careless personnel may introduce it. Dirt can cause 
sludge and scale deposits that impair circulation of fuel, oil, and water, and erode moving 
parts. Large accumulations of dirt on external surfaces can insulate the surface and reduce 
cooling. Normally, there are specific instructions available locally concerning cleanliness 
precautions while handling fuel and lube oil. You must know and observe these 
precautions. Some fundamental cleanliness precautions are as follows. Never use waste or 
linty rags around fuel or lube oil containers, fuel inspection equipment or carburetors. 
Keep fuel and lube oil handling equipment, such as measures, funnels, and containers, 
clean and covered when not in use.

Writing

a) Research the gasoline engine on the following characteristics:
- origin/inventor
- operating characteristics
-implementation of new items
- sphere of application
- profitability
- securing procedures
b) Write a short report to your chief.

Speaking

Work in groups. Referring to the information from Unit 5 and Unit 6. Complete the 
diagram a) group A for the diesel engine, group В for the gasoline engine

b) with the peer from the other group speak on this two types of engines, using your 
diagrams.

Physical
construction

O perating
characteristic

8:1 to

Pistons

Spheres of 
application

Securing
procedures

Process of 
combustio

Coropressio 
n ratio

Time of 
invention Types of Engines
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Unit 7

„  ...w ,____future. The Fuel System in an Automobile Engine

Before You Begin

I. Brainstorm all possible ideas connected with different types o f  fuel systems.

II. Scan the text to find types o f  fuel for automobile engines. Check i f  vour predictions 
were correct. P ut them down.

Read the text below and answer which paragraph А. В. C. D. E . F, G. H tells you 
about the following:

1. Petrodiesel constituents
2. An effective lubricity additive
3. Diesel engine companies’ warranties
4. Petrodiesel fuel disadvantages
5. Traditional biodiesel advantages
6. Biodiesel production processes
7. Biodiesel distribution

A. All diesel engine companies warranty the product they make -  engines. They 
warranty their engines for “materials and workmanship.” If there is a problem with an 
engine part or with engine operation due to an error in manufacturing or assembly within 
the prescribed warranty period, the problem will be covered by the engine company.

B. Typically, an engine company will define what fuel the engine was designed for 
and will recommend the use of that fuel to their customers in their owner’s 
manuals.Engine companies do not manufacture fuel or fuel components. Therefore,

Reading

Biodiesel
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engine companies do not warranty fuel - whether that fuel is biodiesel or petrodiesel fuel. 
Since engine manufacturers warranty the materials and workmanship of their engines, 
they do not warranty fuel o f any kind. If there are engine problems caused by a fuel 
(again, whether that fuel is petrodiesel fuel or biodiesel fuel) these problems are not 
related to the materials or workmanship of the engine, but are the responsibility of the fuel 
supplier and not the engine manufacturer. Any reputable fuel supplier (biodiesel, 
petrodiesel, or a blend of both) should stand behind its products and cover any fuel quality 
problems if they occur.

C. Now we are going to speak about biodiesel. Traditional diesel fuel is a non
renewable fossil fuel produced from petroleum, and is sometimes called petrodiesel.As a 
hydrocarbon mixture, it is obtained in the fractional distillation of crude oil between 
250°C and 350°C at atmosferic pressure. Petrodiesel is considered to be a fuel oil and is 
about 18% denser than gasoline. Petrodiesel contains approximately 18 % more energy 
per unit of volume than gasoline, which, along with the greater efficiency of diesel 
engines, contributes to fuel economy (distance traveled per volume of fuel consumed).

D. As a negative, petrodiesel fuel often contains higher quantities of sulphur. In 
Europe, emission standards and preferential taxation have both forced oil refineries to 
dramatically reduce the level of sulphur in diesel fuels. High levels of sulphur in 
petrodiesel are harmful for the environment. Catalytic diesel particulate filters can control 
diesel particulate emissions, and other, more advanced technologies, such as nitrogen 
oxide (NOx) absorbers help to reduce emissions. However, lowering sulphur also reduces 
the lubricity of the fuel, meaning that additives must be put into the fuel to help lubricate 
engines.

E. Biodiesel is an effective lubricity additive. When used as an additive, biodiesel 
benefits petrodiesel’s emisstions (reduces air pollutants), combustion (higher rating), and 
environmental impact (biodiesel fully biodegradable and non-toxic).

F. Traditional biodiesel offers many advantages over petrodiesel, in terms of 
mechanical efficiency, safety, and environmental impact (both in fuel production and 
through engine emissions).The major strengths of petrodiesel over traditional biodiesel 
revolve around production costs and final fuel costs.

G. Aside from a disproportionate price, biodiesel is a fuel that has economic 
feasibility. It can be used by most modem deisel engines and generated without requiring 
expensive modifications. Wren used as an additive, it can be easily splash blended with 
petrodiesel. Current oil distribution infrastructures can be used to distribute biodiesel just 
the same as petrodiesel. And it is among the most affordable alternative fuel.

H. Modem revolutionary technology allows for production processes that eliminate 
biodiesel’s disproportionate cost while simultaneously resulting in a biodiesel fuel 
product that meets and exceeds even the most stringent testing and requirements.
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Post Reading

I. Define the main idea o f  the text, make a short vlan o f  the content.

II. a) Find the English equivalents to the following words and word combinations in 
the text.

Давать гарантии на качество продукции; материалы и обработка; благодаря; 
запланированный гарантийный период; свое собственное руководство; относится к; 
поставщик топлива; решать проблемы качества топлива; невозобновляемое редкое 
топливо; углеводородная смесь; частичное очищение; на единицу объёма; большее 
количество серы; льготное обложение налогами; поглотитель; вредный для 
окружающей среды; катализирующие фильтры; маслянистость топлива; добавка к 
топливу; влияние на окружающую среду; с точки зрения; экономичная работа; 
легко смешиваться; непропорциональная цена

b) Reproduce the context in which they were used.

III. Complete the following sentences usiner the ideas from the text.

1. All diesel engine companies warranty...
2. Any reputable fuel supplier (biodiesel, petrodiesel, or a blend of both) should...
3 .... is sometimes called petrodiesel.
4. As a hydrocarbon mixture, it is obtained in...
5. Petrodiesel contains approximately...
6. Emission standards and preferential taxation have both forced...
7. Catalytic diesel particulate filters can control...
8.... must be put into the fuel to help lubricate engines.
9. Biodiesel benefits...
10. When used as an additive, biodiesel can be easily...
11. Modem revolutionary technology allows...

IV. a) Answer the questions.

1 .What do engine companies warranty engine products for?
2. Who defines what fuel the engine was designed for?
3. What is the responsibility of the fuel supplier in?
4. What is petrodiesel?
5. How much energy per a unit of volume does petrodiesel contain?
6. What are the disadvantages of petrodiesel fuel?
7. What controls diesel particulate emissions?
8. When lowering sulphur what must be put into the fuel?
9. What do biodiesel benefit when it is used as an additive?
10. What advantages does bodiesel offer over petrodiesel?
b) Think o f  three more questions.
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Language in Use

I. Use the prepositions in the box to complete the sentences.

С  with in at to on
of by up for s'

The two most significant issues ... biodiesel use are the drop ... power when using 
100% biodiesel and the consequent increase ... specific fuel consumption as well as the 
increase in NOx emissions. The increase in fuel viscosity ... low temperatures, which is 
large compared ... conventional diesel, can have a negative im pact... the cold-startabiiity 
... diesel engines. The availability ... the biological raw material is also an issue; ... 
present, the EU estimates that 1.5 % of Europe's fuel needs could be m e t... European- 
produced biofuels. However, the FT process, which can accept a multitude ... biomass as 
raw materials, could potentially increase this figure significantly. Ultimately, studies have 
shown that “well-to-wheel” emissions ... C02 could be reduced by ... to 78 % for FAME 
and by more than 80 % ... BTL fuels and consequently these fuels will have a key role to 
play ... meeting C02 emission reduction targets.

II. Fill in the blanks -with suitable derivatives o f  the words in the circle. Explain the 
meanine o f  the words.

to describe authority to define 
experim ent 

to painstake to organize to 
designate 

to registrate technique specific

WHAT IS BIODIESEL?

Very often, a broad, general   is used to define biodiesel in a way that is easy to
understand by the general public. However, when these broad descriptions are adopted by
a n  body as a formal  , they can include a wide range of __ fuels that are
not biodiesel. The term “biodiesel” has a specific, technical definition that has been
agreed to through a ______process by members of industry and government which has
received full approval by the American Society of Testing and Materials (ASTM), the
premier standard setting  _____ for fuels and fuel additives. That definition is used for
purposes such as alternative fuel  , EPA , or other regulatory purposes.
Nonetheless, this specific   definition can be confusing to the general public. We
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have, therefore, chosen to adopt two definitions for biodiesel. The “general definition” is a 
simple description for the general public. The “technical definition” should be adopted for 
use by customers for bid _____ purposes or government entities for regulatory purposes.

III. Render in Russian.

Is Biodiesel the same thing as raw vegetable oil?

No! Biodiesel is produced from any fat or oil such as soybean oil, through a refinery 
process called transesterification. This process is a reaction o f the oil with an alcohol to 
remove the glycerin, which is a by-product of biodiesel production. Fuel-grade biodiesel 
must be produced to strict industry specifications (ASTM D6751) in order to insure 
proper performance.

Biodiesel is the only alternative fuel to have fully completed the health effects testing 
requirements o f the 1990 Clean Air Act Amendments. Biodiesel that meets ASTM D6751 
and is legally registered with the Environmental Protection Agency is a legal motor fuel 
for sale and distribution. Raw vegetable oil cannot meet biodiesel fuel specifications, it is 
not registered with the EPA, and it is not a legal motor fuel.

For entities seeking to adopt a definition of biodiesel for purposes such as federal or 
state statute, state or national divisions of weights and measures, or for any other purpose, 
the official definition consistent with other federal and state laws and Original Equipment 
Manufacturer (OEM) guidelines is as follows:

Biodiesel is defined as mono-alkyl esters of long chain fatty acids derived from 
vegetable oils or animal fats which conform to ASTM D6751 specifications for use in 
diesel engines. Biodiesel refers to the pure fuel before blending with diesel fuel. Biodiesel 
blends are denoted as, “BXX” with “XX” representing the percentage of biodiesel 
contained in the blend (ie: B20 is 20 % biodiesel, 80 % petroleum diesel).

Speaking

Work in groups. Look at the list of questions below and discuss them. Change vour 
opinions between the groups.

1. How do biodiesel emissions compare to petroleum diesel?
2. Can biodiesel help mitigate “global warming”?
3. Does biodiesel cost more than alternative fuels?
4. Do we need special storage facilities for biodiesel?
5. Can we use biodiesel in our existing diesel engines?
6. Where can we purchase biodiesel?

Use the following phrases to introduce your opinion:
-T o  my mind...
- In my opinion...
- 1 think it’s true to say...
- 1 don’t really think...
- It seems to me...
- It doesn ’t seem to me.. .
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W ritin g

Do a research, write about one of the most progressive biofuel company. 
Follow the plan:

1. The name.
2. Date of foundation.
3. The products.
4. Usage.
5. Warranties.
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