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HEPEJIMOBA

[IpiopuTeTHOO Cc(Peporo IHTEpeCy ¥l yBaru y BHUIIOMY TEXHIYHOMY
HaBYAJILHOMY 3aKJaJl € rajgy3b HayKH Ta TEXHIKH.

CyuacHuii (paxiBenpb Ma€ OyTH MATOTOBICHUM TaK, 100 1T B HOTY 3
HAayKOBO-TEXHIYHUM IMPOTPECOM, MaTu TMOBHY iHGOpMaIlil0o Tpo BCi,
30KpeMa HOBITHI, [JOCATHEHHS y CBOil raiuy3i, YMITH BcCE€ 1€
BUKOPHUCTOBYBATH Ha MPAKTHIII.

HaykoBe cHoigKyBaHHS B  CyYacHOMY CBITI  BIJOYBa€ThCA
31€0UIBIIOr0 aHIJIIHCHKO MOBOIO. TakoX MepeBa’kHa YacTMHA HAyKOBO1
iH(dopMarllii cTae IOCTyNmHA aHMIIMCHKOI0 MOBOIO, IO OCTaHHIM YacoMm
oTpuUMaja CTaTyC Mi>KHApPOIHOI.

s opranizamii  epeKTHBHOTO TPO(eciiHO  OpPIEHTOBAHOTO
CIUJIKYBaHHS W po3yMiHHs 1H(opmalli 3 ¢axy HeoOXigHa cheliagibHa
MiJTOTOBKA, 110 1 € BXXJIMBUM 3aBJaHHAM HaBUaHHS 1HO3EMHOI MOBHU Yy
3BO. OgHuM 13 OCHOBHMX KOMIIOHEHTIB TaKOi MIATOTOBKUA € BUBYEHHS
HayKOBO1 TEPMIHOJIOT1T BIAOBIIHOTO (haxy.

[Ipuknagom npodeciiiHo OpIEHTOBAHUX MaTepialliB € IPOIMIOHOBAHUIA
HaBYAIBHUI TOCIOHMK 3 aHTmiichkoi mMoBu «English for Automotive
Engineers», mo MiCTHTh TEKCTH 3 HaHPI3HOMAHITHIIINX TEM, OB’ I3aHUX
3 aBTOMOOUIBHOIO ranmy33t0. [lociOHMK mpu3HAYEHU Mg CTYACHTIB
MoJoAuX KypciB TexHidHuX 3BO, a Takox 1J1s IIMPOKOTro KoJja 0ci0, sSKi
BUBYAIOTH 1 BIIOCKOHATIOIOTH aHTJIIMCBEKY MOBY.

KosxeH TekcT 3abe3nedeHnii HabopoM J0- 1 MCIATEKCTOBUX 3aBIaHb
SK JEKCUYHOT0, TaK 1 KOMyHIKaTUBHOTO xapakrtepy. Ilpaktudna pobdora 3
UM TOCIOHMKOM CBIUUTH, 10 1HPOpPMAIlis, KA MICTUTHCS y (axOoBUX
TEKCTaX, BUKJIMKAE IHTEPEC CTYAEHTIB OCBITHIX 3aKjaiB aBTOMOO1ILHOTO
npodino, a podboTa 3 MOJAHUM MaTepiaioM MOXKE PO3TJIJaTUC SK
MOYAaTKOBUU eTan HaB4YaHHS ()axoBO1 AHIUIIMCHKOI MOBH B TEXHIYHOMY
3BO BiANOBIAHOTO HATIPSIMY.

ABTOp BHCJIOBIIIO€ CHOJIBaHHS, IO MpHUJI0aHI CTYJIEHTaMH 3HAHHS
OyIyTh BHKOpPHUCTaHI B iXHIH MaWOyTHIM mpodeciiiHiil AisIbHOCTI,
PO3IIUPATH KPYTro3ip, MIABUIIATh PIBEHb 3HAHb aHTJIHCHKOT MOBH,
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UNIT 1 BRIEF HISTORY OF TRANSPORTATION

Word list:

consider
distinction
means of
transport
exist
milestone

crucial

muscle power
rowing

sail

energy source
steam

impact
approximately
internal
combustion
engine
gasoline
fossil fuel

crude oil

mankind
.e.

depletion
threat
exhaust gases
attempt
emerge

PO3TIIsIaTH
BIIMIHHICTH

TPaHCIOPTHI 3aco0u

ICHyBaTu

BiXa, KIIFOYOBA OIS

KJIIOYOBHUMH,
BUPIIIAIbHUN
M’30Ba CUJIa
BECITyBaHHS
BITPUIIO
JLKEPENOo eHeprii
napa

BILJIUB
NpUOIU3HO
TBUTYH
BHYTPIIIHBOTO
3TOpaHHs
OeH3UH

BUKOITHI BUIU
najanBa
HeoJuIrieHa HadTa

JIFOJICTBO
TOOTO

(Bim aT. 1d est)
BUCHAKCHHS
3arposa
BUXJIOITHI a3
cripooOa
BUHUKATHU

paccMaTpuBaTh
paznnuue
TPAHCIIOPTHBIC
CpEeACTBA
CYILIECTBOBATh
BEXa, KIIFOYEBOE
coObITHE
KJIIOYEBOM,
peIIarOInn
MYCKYJIbHasl CHJIa
rpeoJis

napyc

UCTOYHUK YHEPTUU
nap

BIIASTHUE
NPUOITUZUTENTBHO
JIBUTATEJb
BHYTPEHHETO
CrOpaHus

OCH3UH
HCKOTIAa€MbI€ BUJIBI
TOIJIMBA
HEOYHIIICHHAS
He(Th
YeJI0BEYECTBO

TO €CTh

UCTOILICHHE
yrpo3a
BBIXJIOMHBIE Ta3bl
MOTIBITKA
BO3HHUKATH



Read and translate the text:
BRIEF HISTORY OF TRANSPORTATION

Considering transport, a distinction can be made between
transportation over land using roads and railways, transport over seas and
finally air transport.

Crucial for all means of transport is the fact that energy is needed.
In ancient times, a lot of muscle power, by humans or animals, were used.
When considering ships used to transport humans or goods over sea,
traditionally a combination of muscle power (by rowing) and wind power
(by using sail ships) has been used.

When considering the energy sources, a lot changed during the First
Industrial Revolution. The use of steam engines had an important impact
on the transportation sector. Steam ships and steam trains became very
popular. Even steam driven cars have been developed. Approximately one
century later, the development of internal combustion engines (e.g. using
gasoline or diesel) also had a huge impact on the transportation sector.

Since the First Industrial Revolution, the use of fossil fuels has been
very important. Coal is burned to produce the heat which is needed to
produce steam. Gasoline, diesel and other fuels are produced based on
crude oil. Also natural gas is a fossil fuel which can be used to drive e.g. a
car. Unfortunately, the use of fossil fuels has a number of limitations and
disadvantages. Mankind consumes fossil fuels much faster than nature can
produce them i.e. depletion of fossil fuels is a threat. By burning fossil
fuels, exhaust gases have a negative impact on the environment and the
climate (e.g. global warming due to C0,).

Several attempts arise to reduce the use of fossil fuels, also when
considering the transportation sector. Quite often, these attempts are
linked with the introduction of (partially) electrically driven systems.
So, the use of electric cars and hybrid cars is actually an emerging
technology.



Test Block

Task 1. Match the parts of the words or word-combinations:

Task 2. Match the words with close

©ONO R WNE

ONoGkWNE

muscle
energy
mile
internal
fossil
crude
man
exhaust

distinction
exist
crucial
impact
gasoline
threat
attempt
emerge

Qe oo 0o

fuel

stone

oil

kind

power

gases

combustion engine
source

meaning:

Qe "o oo o

important
petrol
danger
difference
try

appear

be
influence

Task 3. Match the parts of the sentences:

1.

2.

Crucial for all means of
transport is the fact
The development of
internal combustion
engines

Coal is burned to
produce the heat

Gasoline, diesel and
other fuels are produced
Mankind consumes
fossil fuels much faster

based on crude oil.

which is needed to
produce steam.

than nature can produce
them.

that energy is needed.

had a huge impact on the
transportation sector.



Task 4. Decide if the statements below are true (T) of false (F):

A distinction can be made between transportation over T/F
land, seas and air.

Internal  combustion  engines  were  developed T/F
approximately two centuries after the steam engine.

The use of fossil fuels has a number of disadvantages. T/F

Exhaust gases have a positive impact on the environment T/F
and the climate.
Several attempts arise to expand the use of fossil fuels. T/F

The use of electric cars and hybrid cars is actually an T/F
emerging technology.



Steam engine

Word list:

wagon
carriage

drive train

gear
differential
carburetor

coolant system
chassis

frame

steering
system

Diesel engine

UNIT 2
AUTOMOBILE

Gasoline engine

Fig. 1

BI30K
EKIITaK, KOJISICKa

IIPUBOAHUN
MEXaHi3M
nudepenItian i3
HIECTEPHSIMU
KapOropaTop

CHCTEMA
OXOJIOIKEHHS
I11aci, X0JI0Ba
yacTHHA
pamMa, KapKac

PYJIbOBE KEPYBAHHS

MTOBO3Ka
HKUIMAXK, KOJIACKA
PUBOJHON MEXaHU3M
nuddepenmmai c

ICCTEPHAMHU
KapOropatop

CUCTEMA OXJIAXKACHUA
mracCcHu, Xxog0oBasa 4aCTb

pama, KapKac

pyJieBOE yIpaBiCHUE
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10.

11.
12.
13.
14,
15.

16.
17,
18.
19.
20.
21,
22,

23.

24.

25.
26.
217,
28.
29.

30.

suspension
system
bumpy

headlight
interior
dashboard

alternator

body
hood
bumper
grille
trunk
lid

dial

bucket seat

bench seat

leather
fabric
fan

seat belt

passive
restraint

airbag

cUCTEMA ITJIBICKHU

BUOOICTHIA, HEPIBHUI
(bapa

BHYTpIIIIHS YaCTHUHA
MpUIaIoBa JIOIIKA

reHepaTop 3MiHHOTO

CTPyMy
KYy30B

KaroT
Ooammep

pelniTka (paaiaTopa)
Oara)xHUK

KpHIIKa

IIOKAXYHK,
nudepoIar
OJTHOMICHE
KOBIIIOITIO10HE
CUIIHHSA
OaratToMicHe
HENMOAUICHE CUIIHHSI
IKipa

TKaHWHA
BEHTHUJISITOP
peMiHb O€3TeKH

IMaCUBHUU
oOMexxyBau

MOAyIIKa Oe3meKu

CHUCTEMA ITOJIBCCKHU

yXaOUCTHIN, HEPOBHBIM
apa

BHYTPCHHSIS 4acTh
npudopHas 10CKa

TeHepaTop MepEeMEHHOTO
TOKa
Ky30B

KaroT
Ooammep

peleTka (paauaTopa)
OaraXxHuK

KPBIIIIKa

yKa3zarelb, udepoaat
OJTHOMECTHOE
KOBIIICOOpa3HOE
CUJICHBC
MHOTOMECTHOE

HCPA3ACIICHHOC CUACHLC
KOKa

TKaHb
BEHTHWJIATOP
peMeHb O€30MacHOCTH

MAaCCUBHBIH
OTPaHUYUTEIIb

MOAyIIKa 0€30TaCHOCTH



Read and translate the text:
AUTOMOBILE

An automobile, autocar, motor car or car is a wheeled motor vehicle
used for transporting passengers, which also carries its own engine or
motor. Most definitions of the term specify that automobiles are designed
to run primarily on roads, to have seating for one to eight people, to
typically have four wheels, and to be constructed principally for the
transport of people rather than goods.

The year 1886 is regarded the year of birth of the modern
automobile — with the Benz Patent-Motorwagen, by German inventor Karl
Benz. Motorized wagons soon replaced animal-drafted carriages,
especially after automobiles became affordable for many people when the
Ford Model T was introduced in 1908.

Automobiles are made up of many small components that form
complex systems, all of which work together for you to drive the car.

Drive Train. The drive train is the system that generally makes your
car move. It includes the engine, which burns fuel to produce the
mechanical energy that moves the car, as well as the transmission, which
changes the gear differential to use the power produced by the engine
efficiently. It can also include the fuel system, consisting of the tank;
various filters, fuel injectors or carburetors; the exhaust system, which
removes the engine's waste products; the coolant system, which prevents
the engine from overheating, and the braking system, which stops the car.

Chassis. The chassis of the car contains the skeletal frame of the car.
The most notable components of the chassis are the steering system,
which allows you to turn the wheels and change direction; the suspension
system, which keeps the wheels on the ground, prevents a bumpy ride and
stabilizes the steering; the frame that supports all the car's parts and keeps
them together, and the wheels.

Electrical System. Many car components run on electricity. This
includes the car computer, which micromanages many of the sensitive
components, as well as the engine spark plugs, headlights, interior and
dashboard lights, and stereo system. The car draws its electrical power
from its battery, which is charged by the running engine via the alternator.

Body. Much engineering goes into designing the car body, which is
composed of the metal, plastic or fiberglass pieces that cover the hood,

11



roof, doors and sides of the car. It also includes the bumpers, windows,
grille and trunk lid. The design of the car body must attempt to minimize
drag to increase fuel efficiency, as well as be aesthetically appealing to the
driver.

Interior. The interior of a car also contains several important
components. The dashboard and its various dials tell you the status of your
car at any given moment, and no car would be complete without seats,
whether they are bucket or bench seats, covered by leather or fabric. Most
cars on the road today also include fans and ventilation for air
conditioning and heat, as well as controls for those systems.
No automobile would be considered safe without seat belts, and many,
especially more modern, cars come with passive restraints, such as front
and side passenger and driver airbags.

Test Block

Task 1. Fill in the gaps with the suitable words from the box:

a. fan

b. hood

C. tank

d. trunk

e. leather

f. seat belt

g. airbags

h. carriages

1. One of the negatives about car seats is the cost.

2. In hot weather we usually have to use a for cooling the
car.

3. He was fined by the police for not using a :

4. The indicator shows that the has almost run out of petrol.

5. Earlier people were taken from place to place by moved
by horses.

6. The mechanic looked under the to see what was wrong
with the car.

7. There was no place for another suitcase in the

8. All modern cars are equipped with to prevent accidents.

12



Task 2. Match the parts of the words or word-combinations:

air
bucket
spark
passive
drive
head
gear
dash

NGk WwWhE

board
restraint
train

light
differential
plug

bag

seat

Qe "o o 0o

Task 3. Match the halves of the sentences:

1. Theengine a.
2.  The exhaust b.

system

3. The C.

transmission

4. The fuel d.

system

5. The coolant e.

system
6. The braking
system

=—h

removes the engine’s waste products.
consists of the tank, various filters, fuel
injector or carburetors.

burns fuel to produce the mechanical energy
that moves the car.

prevents the engine from overheating.

stops the car.

changes the gear differential to use the
power produced by the engine efficiently.

Task 4. Choose the one best answer to each question:

1. Which of the following is not the component of the chassis?

a. wheels
b. bumper

C. Steering system
d. suspension system

2. What is not included in the electrical system of the car?

a. spark plugs

b. dashboard lights

c. grille
d. computer

13



3. Which material is not used in designing the car body?
a. fabric
b. metal
c. fiberglass
d. plastic
4. Which is not referred to the car interior?
a. fan
b. seat belts
c. door
d. airbag

Task 5. Sum up the information from the text answering the
following questions:

1.  What is the automobile used for?

2. When was the first modern automobile constructed?

3. What five major systems do automobiles consist of?

4.  What systems does the drive train include and what is their
designation?

5. What are the most notable components of the chassis and what
are they intended for?

6.  What car components run on electricity?

7. What parts is the car body composed of?

8.  What components does the interior of the car contain and what
are they designed for?

14



Word list:

1. convert

2. motion

3. internal
combustion
engine

4. external
combustion
engine

5. pneumatic

6. oxygen, to
oxidize, oxidizer

7. expand,
expansion

8. combustion
chamber

9. piston

10. turbine blade

UNIT 3

TYPES OF ENGINES

EPETBOPIOBATH

pyXx

JIBUTYH
BHYTPIIIHBOTO
3ropaHHs

ABUT'YH 30BHIIIHLEOTO

3TOpaHHS

MHEBMATUYHUH

KHCEHb,
OKHCIIIOBATH,
OKHMCHHUK
PO3IIMPIOBATH,
PO3IIMPIOBAHHS
KaMmepa 3ropaHHs

MOPIICHb

jgonaTth TypOiHU

npeBpaliaTh
JIBIDKCHHE

JIBUTATEJIb BHYTPEHHETO
CropaHus

JIBUTATEJIb BHEIIIHETO
CropaHus

IMTHEBMAaTUUYCCKUHI

KHUCIJIOPOJI, OKUCIIATD,
OKHCIIUTEIb

pacIInpATh, pACIIUPEHUE
Kamepa CropaHust

MOPUICHb

J01acTh TYpOUHBI
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11. nozzle dopcyHka, (dopcyHKa, BBIITYCKHOE
BUITYCKHUI OTBIP OTBEpPCTUE
12. heat exchanger  TemI000MiHHHUK TEIJI00OMECHHUK
13. pullin BTATYBaTH BTATHUBATH
14. air-breathing TIOBITPSIHO- BO3/TyIIIHO-PEAKTUBHBIH
combustion PCaKTUBHHIA IBUTYH  JBUTATEIIb
engine
15. stream MOTIK MOTOK
16. ignite 3anaroBaTh BOCILJIAMEHSTh
17. expel BUKUJIATH, BUJATSATH BBIOPAChIBATh, YIAJIAThH
18. exhaust BUXJIOITHUH BBIXJIOITHOM
19. interaction B3a€MOTiA B3aUMOJICHCTBUE
20. reverse 3BOPOTHHM OoOpaTHbII
21. pressurized repMETUYHUH, ITi]T TepPMETUYHBIH, IO/
THCKOM JaBJICHUEM
22. vehicle TPAHCIIOPTHHM 3aci0  TPaHCIIOPTHOE CPEJICTBO
23. revolutions per  00epTiB 3a XBIUIMHY ~ 00OPOTOB B MUHYTY

minute

Read and translate the text:
TYPES OF ENGINES

An engine or motor is a machine designed to convert energy into
useful mechanical motion. Heat engines, including internal combustion
engines and external combustion engines (such as steam engines) burn a
fuel to create heat, which then creates motion. Electric motors convert
electrical energy into mechanical motion, pneumatic motors use
compressed air.

The internal combustion engine is an engine in which the
combustion of a fuel (generally, fossil fuel) occurs with an oxidizer
(usually air) in a combustion chamber. In an internal combustion engine

16



the expansion of the high temperature and high pressure gases, which are
produced by the combustion, directly applies force to components of the
engine, such as the pistons or turbine blades or a nozzle, and by moving it
over a distance, generates useful mechanical energy.

An external combustion engine is a heat engine where an internal
working fluid is heated by combustion of an external source, through the
engine wall or a heat exchanger. The fluid then, by expanding and acting
on the mechanism of the engine produces motion and usable work. The
fluid is then cooled, compressed and reused (closed cycle), or (less
commonly) dumped, and cool fluid pulled in (open cycle air engine).

Air-breathing combustion engines are combustion engines that use
the oxygen in atmospheric air to oxidize (‘burn’) the fuel, rather than
carrying an oxidizer, as in a rocket. Theoretically, this should result in a
better specific impulse than for rocket engines.

A continuous stream of air flows through the air-breathing engine.
This air is compressed, mixed with fuel, ignited and expelled as the
exhaust gas.

An electric motor uses electrical energy to produce mechanical
energy, usually through the interaction of magnetic fields and current-
carrying conductors. The reverse process, producing electrical energy
from mechanical energy, is accomplished by a generator or dynamo.

The physical principle of production of mechanical force by the
interactions of an electric current and a magnetic field was known as early
as 1821. Electric motors of increasing efficiency were constructed
throughout the 19th century, but commercial exploitation of electric
motors on a large scale required efficient electrical generators and
electrical distribution networks.

A pneumatic motor is a machine that converts potential energy in the
form of compressed air into mechanical work. Pneumatic motors generally
convert the compressed air to mechanical work through either linear or
rotary motion. Pneumatic motors have found widespread success in the
hand-held tool industry and continual attempts are being made to expand
their use to the transportation industry.

A hydraulic motor is one that derives its power from a pressurized
fluid. This type of engine can be used to move heavy loads or produce
motion.

Besides, there is a category of hybrid vehicles that use two or more
distinct power sources to move the vehicle. The term most commonly

17



refers to hybrid electric vehicles, which combine an internal combustion
engine and one or more electric motors.

Engine speed is measured in revolutions per minute (RPM). Engines
may be classified as low-speed, medium-speed or high-speed but these
terms are inexact and depend on the type of engine being described.
Generally, diesel engines operate at lower speed compared to gasoline
engines.

Test Block

Task 1. Match the words with close meaning:

1. interactin a. outside

2. expand b. backward
3. internal C. movement
4, reverse d. dump

5. motion e. enlarge

6. stream f. inside

7. expel g. cooperation
8. external h. flow

Task 2. Match the parts of word combinations:

1. turbine a.  chamber
2. heat b. vehicle

3. fossil C.  per minute
4, combustion d. exchanger
B. hybrid e. gas

6. revolutions f.  fuel

7. exhaust g. Dblade

Task 3. Match the words with their definition:

1. combustion a. a colourless highly reactive gaseous
element

2. nozzle b. adisk or cylindrical part that fits into a
larger cylinder and moves under fluid
pressure

18



3. oxygen c. any rock or mineral dug out of the

earth
4. fossil d. the process of burning
5. piston e. a projecting part with an opening for

regulating and directing a flow of fluid

Task 4. Say if the sentences are true or false:

Steam engines burn a fuel to create heat, which creates T/F
1. motion.

Electric motors convert compressed air into mechanical T/F
2. motion.

In the external combustion engine the combustion of the T/F
3. fuel occurs in a combustion chamber.

Air-breathing combustion engines use the oxygen in T/F
4. atmospheric air for fuel oxidizing.
Electric motors are not widely used because their T/F

5. commercial exploitation on a large scale requires efficient
electrical generators and electrical distribution network.
A hydraulic motor derives its power from a compressed T/F
6. fluid.

Task 5. Sort out the following characteristics by the types of
engines:

1  Internal combustion engine

2  External combustion engine

3  Air-breathing combustion engine

4 Electric motor

5 Pneumatic motor

6 Hydraulic motor

7 Hybrid vehicles

a. internal working fluid is heated by combustion of an external
source

b. a continuous stream of air flows through the air-breathing
engine

C. the mechanical energy is produced through the interaction of

19
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magnetic fields and current-carrying conductors

Is used to move heavy loads

converts potential energy in the form of compressed air

uses two or more power sources to move the vehicle

is widely used in the hand-held tool industry

the producing of energy is accomplished by a generator or

dynamo
the fluid is cooled, compressed, reused or dumped and cool
fluid is pulled in

usually fossil fuel is used in the process of combustion
compressed air is converted to mechanical work through
either linear or rotary motion

mechanical energy is generated due to expansion of the high
temperature and high pressure gases
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UNIT 4

INTERNAL COMBUSTION ENGINE

Word list:
enclosed  3akputwmii
sealed TepMETUIHUN
Space IPOCTIp
3MIHIOBATHCh,
vary .

BapirOBaTH
motorcycle mororuk
injector THXEKTOP
vaporize BUTIAPIOBATH
function (GbyHKITIOHYBaTH
stroke X111
four-stroke wotupukparHuit
cycle 11070:9)
induction  Bmyck
intake BITYCK
port OTBIp
spark plug cBiua 3amamroBaHHS
explode HiApUBaTH

cam

mixture in /j

intake __—
valve

combustion = |
chamber

cyfinder —
block

connecting
rod

crankshaft

Fig. 3. Internal combustion engine

3aKPBITHIN
TEPMETUYHBIN
IIPOCTPAHCTBO

MEHSTHCS, BAPbUPOBATH

MOTOLMKII
WHKEKTOP
UCIIAPSTh
(GYHKIIMOHUPOBATH
X0J
YETBIPEXTAKTHBIN
UK

BITYCK

BITYCK

OTBEPCTHE

CBEYA 32)KUTAHUS
B3PbIBATh
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Read and translate the text:
INTERNAL COMBUSTION ENGINE

Petrol and diesel engines are internal combustion engines. This
means they are driven by the combustion (burning) of fuel in enclosed,
sealed spaces called combustion chambers. In petrol and diesel engines,
the combustion chambers are cylinders surrounded by a cylinder block
and closed at the top by a cylinder head. Each cylinder contains a piston.
The number of piston cylinders in an engine varies — engines in small
motorcycles have only one, while sports car engines may have twelve.

Fuel is supplied to each cylinder from a tank. In most engines, the
flow of fuel is generated by a pump, which forces it — at high pressure —
through fuel injectors. These vaporize the fuel, allowing it to mix with air.
Using this mixture (of fuel and air), most engines function as four-stroke
engines. This means they work on a cycle of four stages — or four strokes.
A stroke is an upward or downward movement of a piston.

The cycle of a four-stroke petrol engine looks like that:

1. Induction or 2. 3. Power or 4. Exhaust

intake Compression ignition The exhaust
The intake valve  The intake The  spark valve opens, and
open. The valve closes. plug the piston moves
mixture enters The piston  produces a upwards, forcing
the cylinder  moves spark, which the exhaust
through a port  upwards, ignites gases — those
(opening) in the  compressing (lights) the  produced during
cylinder  head  the mixture. mixture. On  combustion — out

while the piston ignition, the of the cylinder
moves mixture via the exhaust
downwards. explodes, port. The exhaust
generating a  valve then closes
sudden and the cycle
pressure begins again.
which forces
the piston
down.
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Test Block

Task 1. Match the words with opposite meaning:

function a. leaking
sealed b. fail
enclosed C. be stable
intake d. open
vary e. exhaust

Task 2. Match the words with their definitions:

space a.  asingle completed movement
motorcycle b. arepeating series of actions

c. a part of an engine that makes the fuel
stroke
burn
cycle d.  the unlimited area
port e.  anopening body of an object
spark plug f.  vehicle with two wheels and an engine

Task 3. Choose the correct answers to the questions:

1. What is a combustion chamber?
a. a cylinder
b. a piston

2. Which vehicles have the biggest number of cylinders?
a. the sport car
b. the motorcycle

3. What generates the flow of fuel?

a. a tank
b. a pump
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Task 4. Describe the cycle of a four-stroke petrol engine
arranging the following sentences in a proper order:

Hoo~ouhswNnk

e

The spark plug produces a spark, which ignites the mixture.

The exhaust valve opens.

The intake valve closes.

The cycle begins again.

The intake valve opens.

The mixture explodes generating a sudden pressure which forces
piston down.

The mixture enters the cylinder through a port in the cylinder.
The piston moves upward forcing the exhaust gas out of the cylin
The exhaust valve closes.

The piston moves upward, compressing the mixture.
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UNIT 5

POWER TRANSMISSION SYSTEM

Fig. 4. Power transmission system

Word list:

power transmission
system

mechanical drive

mode
flexible
prime mover
friction drive

mesh
belt drive
worm gear

chain drive

coupling

clutch

claw type coupling
flanged coupling

CUJIOBA TPAHCMICIS

MEXaHIYHUI
IPUBOA

3acio

THYYKHUN

TBUTYH
bpUKLIAHUI
PUBOA
3aUeTUICHHS
nacoBa nepejava
YepB’sIYHA
nepeaayda
JaHIIOTOBA
nepeaayda

MydTa, 3’ € THaHHS
3YETICHHS
KyJlaukoBa My(Ta
dnanmeBa mydra

CUJIOBAs
TPaHCMHUCCHUSA

MEXaHUYCCKHUHI
MIPUBOJT

crmoco0

THOKUMN

JIIBATATEIb
(PUKIIMOHHBIN
MIPUBOJT

3allCTIJICHHUC
pEeMEeHHas repenaya
yepBsAYHAs Tepeaya

I[eTHas Tepeaaya

My(Ta, coequHEHNE
CIICTUICHHE
KyJlaukoBas MyJTa
dbnanueBas mydra
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15. by means of 3a JIOTIOMOT'OFO TIOCPEJICTBOM

16. at will 3a OaKaHHSIM TI0 YKETaHUIO

17. friction clutch bpuKITioH GpHUKITHOH

18, safety clutch 3armoOikHa My(Ta  mpeaoXpaHUTEIIbHAS
MydTa

19. gear HIECTEPHS HIECTEPHS

20. gearing 3yOuaTa mepenada 3yOdaTas mepeaada

Read and translate the text:
POWER TRANSMISSION SYSTEM

A mechanical drive is a mechanism intended to transmit power from
the prime mover to the machine. By the mode of transmitting motion from
the prime mover, mechanical drives fall into the following types:
a) transmission by friction with direct contact (friction drives) or a flexible
connection (belt drives); b) transmission by mesh: with direct contact
(toothed and worm gears) or with a flexible connection (chain drives).

Components of almost all machines used to transmit power both to
and within a machine and connecting shafts are called couplings and
clutches. Couplings may be divided into two groups: those of the fixed or
rigid class and those of the flexible type. Rigid couplings may be
exemplified by claw-type couplings, flanged couplings. The most widely
spread flexible couplings are disk type and hydraulic-type ones.

A clutch is a kind of coupling, by means of which two shafts may be
connected or disconnected at will. The most typical clutches are disk-type
or cone-type friction clutches. To prevent any serious damage of a
machine due to overloading safety clutches are used. A drive may also be
formed by a series of two or more toothed wheels or gears which are
meshed together to make a gearing.
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Test Block

Task 1. Sort out the words by three categories to make
appropriate word combinations:

Drive Coupling Clutch

friction
safety
chain

claw type
belt
mechanical
flanged

@+oo0 Ty

Task 2. Put the subtitles (A—C) in the same order as they are in
the text:

1.

2.

3.

A. Clutches.

B. A mechanical drive.

C. Couplings.

Task 3. Decide if the statements below are true (T) of false (F):

1. A mechanical drive transmits power from the machine

to the prime mover. T/F
2.  There are two categories of mechanical drives. T/F
3. Coupling and clutches are components that transmit
. ) T/F
power to and within the machine.
4. Two shafts are connected or disconnected by a T/E
coupling.
5. Safety clutches prevent machines from serious T/E
damage.
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Task 4. Match questions with answers:

1. What two groups of couplings a.  To transmit power from
are there? the prime mover to the
machine.
2. What is the purpose of safety b.  Couplings and clutches.
clutches?
3. How is a drive formed? C. Fixed and flexible.
4, What is a mechanical drive d. To prevent any serious
intended to? damage of a machine
due to overloading.
5. What do we call components e. By aseries of gears.

for transmitting power and
connecting shafts?

Task 5. Speak on 1) mechanical drive; 2) coupling; 3) clutch
according to the plan:

1. purpose;

2. categories;

3. examples.
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UNIT 6

ELECTRIC VEHICLES

Word list:

1. fleet

2. drivetrain

3. alternative

4. arise

5. include

6. energy storage

7. solution

8. Inorderto

9. combine

10. plug-in

11. similar

12. power grid

13. charge

14. range extended

15. traction motor

16. imply

17. fuel cell

18. instead of

19. store

20. hydrogen

21. refuelling
station

22. conventional

23. gain importance

napk (aBTOMOO1JiB)

CHJIOBA
TpaHCMICIs
BapiaHT
BUHUKATH
mictut (y co01)
HAKONUYEHHS U
30epiraHHs eHeprii
pILICHHS

IUIA TOTO, 11100
MO€HYBATH

T JTKJIIOYAETHCS
eJIEKTPOMEPEKI
IIOA10HUHI
CHEepreTu4Ha
CHUCTEMA
3apsiKaTh

31 30LJILIIICHUM
3amacoM XOomy
XOJIOBUM JIBUTYH
MaTH Ha yBasi
MMaJIJUBHUN €JIEMEHT

nepeaya,

J0

3aMiCTh
AKyMYJIIOBaTU
BOJICHb

3aIrpaBHa CTaHIIISA

CTaHJAPTHUU
HaOyBaTH OLJIBII
Ba)KJIMBE 3HAUCHHS

napkK
(aBTOMOOMIIEH)
CUJIOBas Iiepejaya,
TPAHCMUCCHS
BapHaHT

BO3HHUKATH
BKJItOYaTh (B ce0s)
HAKOIUICHUE U
XpaHECHUE dYHEPTUHU
pelieHue

JUUTSL TOT'O, YTOOBI
COYETaTh
MOAKJIIOYaeMbIM K
AIEKTPOCETH
MOT0O0HBII
AHEpreTudecKas
CHCTEMA

3apsiKaTh

C YBEJIMYEHHBIM
3aracoM Xoja
XOJOBOH JIBUTaTEIIb
oJIpa3ymMeBaTh
TOILJIMBHBIN
DJIEMEHT

BMECTO
aKKyMYJIUPOBAThH
BOJIOPO/I
3arpaBovHas
CTaHIIHS
CTaHJAPTHBIN
npuoopeTath  BCE
0oJtee Ba)KHOE
3HAYCHHE
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24, perform IPOBOJIUTH IPOBOJIUTH
research JOCIIDKCHHS UCCIICTIOBAHUS
25. increase 30UTbIITYBaTH YBEJINYHUBATh

Read and translate the text:
ELECTRIC VEHICLES

In a lot of countries, an electrification of the fleet of cars is going on.
When designing the drivetrain, several alternatives arise which includes
the use of different energy storage solutions. Often, a distinction is made
between six types of drivetrains.

o ICE: only an internal combustion engine is used to drive the
car. At present, this is the most common type of drivetrain. It is also still
the most common type of drivetrain used in newly sold cars.

e  HEV: hybrid electrical vehicle. The drivetrain combines the
use of a combustion engine and an electrical motor in order to combine
the advantages of both technologies. Energy is stored using fossil fuels
and a battery.

o PHEV: plug-in hybrid electrical vehicle. Similar with a HEV,
the drivetrain combines the use of a combustion engine and an electrical
motor. It is important the car can be connected with the electrical power
grid which allows additional charging of the battery.

o REEV: range extended electrical vehicle. The car is only
driven using an electrical traction motor fed by a battery. The battery can
be charged using a plug-in connection with the electrical power grid.
There is also an internal combustion engine which is used to drive an
electrical generator which also allows to charge the battery (which feeds
the electrical traction motor).

o BEV: battery electrical vehicle. The car is only driven using an
electrical motor fed by a battery. There is no internal combustion engine
implying the battery is charged using a plug-in connection with the
electrical power grid.

o FCEV: fuel cell electrical vehicle. The car is only driven by an
electrical motor i.e. there is no internal combustion engine. Instead of a
battery, a fuel cell is used to feed the electrical motor. The energy is stored
using hydrogen. By making a plug-in connection with the electrical power
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grid, hydrogen can be produced. Alternatively, hydrogen can be bought at
a hydrogen refuelling station.

At present, ICE based drivetrains are dominant but conventional
HEV vehicles (e.g. the Toyota Prius) gain importance. When considering
BEVs, the cars developed, manufactured and sold by Tesla are well
known. But (almost) all car manufacturers perform research in the
development of an increasing electrification of their drivetrains.
The future of the market is unclear implying that different manufacturers
have different opinions on that future.

Test Block

Task 1. Match the parts of the words or word-combinations:

1. plug a. to

2. power b. cell

3. energy C. importance
4, in order d. research

5. fuel e. storage

6. refuelling f. in

7. gain g. station

8. perform h. grid

Task 2. Match the words with close meaning:

1. alternative a. decision

2. include b. analogous
3. solution C. suppose

4, similar d. accumulate
5. imply e. speed up
6. store f. contain

7. conventional g. variant

8. increase h. traditional
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Task 3. Fill in the gaps with the suitable words:

combustion
research
common
hydrogen
battery

grid

P00 T

1. At present. Internal combustion engine is the most
type of drivetrain.

2. Inahybrid electrical vehicle the drivetrain combines the use of
a engine and an electrical motor.

3. In arange extended electrical vehicle the car is driven using an
electrical traction motor fed by a

4. In a fuel cell electrical vehicle the energy is stored using

5.  Hydrogen can be produced by making a plug-in connection
with the electrical power :

6. Almost all car manufacturers perform in the
development of an increasing electrification of their drivetrains.

Task 4. Match the type of the drivetrain with its description:

1. ICE (internal a. instead of a battery, a fuel
combustion cell is used to feed the
engine) electrical motor; the energy

Is stored using hydrogen

2. HEV (hybrid b. the car is only driven using

electrical vehicle) an electrical traction motor

fed by a battery; there is also
an internal  combustion
engine which is used to drive
an electrical generator

3. PHEV (plug-in c. only an internal combustion
hybrid electrical engine is used to drive the
vehicle) car
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REEV (range d.

extended
electrical vehicle)

BEV (battery e.

electrical vehicle)

FCEV (fuel cell f.

electrical vehicle)

The car is only driven using
an electrical motor fed by a
battery; there is no internal
combustion  engine;  the
battery is charged using a
plug-in connection with the
electrical power grid

the drivetrain combines the
use of a combustion engine
and an electrical motor in
order to combine the
advantages of both
technologies

drivetrain combines the use
of a combustion engine and
an electrical motor; the car
can be connected with the
electrical power grid which
allows additional charging of
the battery
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UNIT 7
CHALLENGES WHEN INTRODUCING ELECTRIC

VEHICLES

Word list:

1. challenge npoOyiiemMa, CKIagHe NpoOsieMa, CIoKHAs
3aBJIaHHS 3aj1a4ya

2. introduce yIPOBA)KyBaTH BHEPSTh

3. decent IIPUCTOMHUU MPAIAYHBIN

4.  mandatory 000B’ I3KOBUI 00s13aTeNbHBIN

5. sufficiently JIOCUTH JIOCTATOYHO

6. amount KUIBKICTh KOJINYECTBO

7. weight Bara BEC

8. proliferation  mommpeHHs pacIpocTpaHeHUE

9. range Jiana3oH, MpoOir 6e3 auama3oH, Mpooer
J03aIpaBKu 0e3 j03anpaBKu

10. discharge PO3pSKATHCS pa3psKaThCs

11. discourage 1n030aBIATH OTOUBATh KEJIAHHE
OaxaHHS

12. behaviour [IOBEIIHKA [IOBEJICHUE

13. dueto gepes u3-3a

14. decrease 3MEHIITyBaTH yYMEHBIIIATh

15. require BAMAaraTu TpeOOBaTh

16. effort 3YCHJLIIS YCUITHE

17. option MO>XJIUBUHM BaplaHT  BO3MOXKHBIM

BapUaHT

18. self-heating CaMOpO3ITpiBaJIbHUNA  CaMOPa30TPEBHBIN

19. lithium-ion TITIA-10HHUH JTUTHH-UOHHBIN

20. ambient 30BHIIITHE BHEIITHSS cpejia
CEpEeIOBUIIIE

21. obtain OTPUMYBATH MOJTy4aTh

22. share the moromxyBaTHCs 3 pasnensTb MHCHUE

opinion TTyMKOIO
23. improvement  moOiMIICHHS yIy4IlIeHHUE
24. reduction CKOpPOYCHHS COKpAIIICHHE

25. emission BHUKH]T BBEIOpOC



Read and translate the text:

CHALLENGES WHEN INTRODUCING ELECTRIC
VEHICLES

Introducing an electric fleet of cars has some challenges.

The development of decent batteries is mandatory. Batteries must be
able to store a sufficient amount of energy and the weight must be
acceptable.

A decent electrical grid infrastructure implies a proliferation of
charging stations.

A large number of different battery technologies exist. Whatever
battery technology has been used, the car drivers
- need a sufficiently large range (the fear that the battery will be
discharged before reaching the destination, discourages the use of electric
vehicles),

- need fast charging stations (e.g. with charging powers up to 350 kW,
a 60 kWh battery can be charged in approximately 10 minutes),

Reaching this large range and realising a fast charging behaviour is
especially a challenge in case of cold weather. Due to the low
temperatures, the range decreases and the required charging time
increases. Efforts are made to develop so-called all-climate battery
technology to have a sufficienly large range and a sufficiently small
charging time.

One option of the all-climate battery is a self-heating lithium-ion
battery. This battery can warm up rapidly (e.g. needing only tens of
seconds) from the low ambient temperature to room temperature. Once
warmed up, the desired large range and the fast charging behaviour are
obtained.

The introduction of full electric vehicles where the motor and the
power electronic converter are fed by a battery (or a fuel cell) will gain
Importance but a lot of engineers and scientists share the opinion that the
use of an internal combustion engine will not disappear that fast. When
considering internal combustion engines, improvements concerning
efficiency and a reduction of the emission of exhaust gases are expected.
Not only conventional internal combustion engine cars but especially
hybrid electric vehicles have a future.
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Test Block

Task 1. Match the words with close meaning:

O N OTEWNE

challenge
sufficiently
amount
due to
option
ambient
obtain
reduction

number
variant
environment
cut

problem
receive
enough
because of

Qe "o o 0o

Task 2. Match the words with their definitions:

1.

w N

No ok

8.

mandatory a.
decent b.
weight C.
proliferation d.
discourage e.
effort f.
behaviour g.
range h.

rapid increase in the number or
amount of something

cause someone to lose enthusiasm
the way in which someone or
something works or functions
required by a law or rule

something done by hard work

being moral and good

the maximum distance a vehicle can
travel without refueling

a body’s mass

Task 3. Match the parts of the sentences:

Batteries must be able
to store a sufficient
amount of energy

A decent electrical grid
infrastructure implies

Reaching a large range
and realising a fast
charging behaviour

a. is a self-heating lithium-
ion battery.

b. but especially hybrid
electric vehicles have a
future.

c. and the weight must be
acceptable.



One option of the all- d. a proliferation of charging

climate battery stations.

Not only conventional e. s especially a challenge in
internal combustion case of cold weather.
engine cars

Task 4. Match questions with answers:

How many battery technologies exist?

What discourages the car drivers to use electric
ehicles?

How do low temperatures effect electric vehicle
peration?

What opinion do a lot of engineers and scientists share
bout the future of the internal combustion engine?

How will the internal combustion engine be improved?

Improvements concerning efficiency and a reduction of
the emission of exhaust gases are expected.

The use of an internal combustion engine will not
disappear that fast.

A large number of different battery technologies exist.

Due to the low temperatures, the range decreases and the
required charging time increases.

The fear that the battery will be discharged before
reaching the destination.
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UNIT 8

HYBRID VEHICLES

Word list:

1. hybrid TiOpHTHHM TUOpHTHBIN

2. beintended pHU3HAYATHCS IpeIHa3HAYAThCS

3. petroleum fuel wadTOBE MamMBO He(TSIHOE TOILTUBO

4. energy density mnmToMa yAeIbHas
CHEPrOEMHICTh YHEPrOEMKOCTh

5. account for 3abe3neuyBaTu o0OecreunBaTh

6. primary IIEpBUHHUMN IIEPBUYHBIN

energy source eHEeproHociu HHEPrOHOCUTEIb

7. guarantee rapaHTyBaTH rapaHTHPOBATh

8. perhaps MO>KJIHBO BO3MOKHO

9. replace 3aMIHIOBATH 3aMCHSTh

10. secondary BTOPUHHHN BTOPHYHBIHI

11. accelerate pO3raHsTU pa3roHAThH

12. allow JIO3BOJISITH [I03BOJIATH

13. recuperate BITHOBJIIOBATHU BOCCTaHAaBJIMBATH

14. Dbrake raJIbMO TOPMO3

15. indeed 0e3CYyMHIBHO HECOMHEHHO

16. Dbidirectional  aBOCTpsIMOBaHWMIA IBYHaIpaBJICHHbIN

17. since OCKUIbKHU TaK KakK

18. operate (yHKIIIOHYBaTH, (yHKIIMOHUPOBATb,
[IpaloBaTU paboTath

Read and translate the text:

HYBRID VEHICLES

Hybrid vehicles are intended to combine the advantages of vehicles
having a conventional internal combustion engine and the advantages of
electric vehicles. Vehicles having a conventional internal combustion
engine have a large range since petroleum fuels have a high energy
density. Electric vehicles have the advantage to account for no/less
pollution while driving. Electric vehicles also have a higher energy
efficiency than vehicles having an internal combustion engine.
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Hybrid vehicles have more than one energy source. They have an
internal combustion engine allowing the use of gasoline or diesel. Diesel
or gasoline (or another fossil based fuel) is considered to be the primary
energy source guaranteeing the large range of the vehicle. In the future,
perhaps it will be possible to replace the diesel or gasoline by hydrogen.
The primary energy source is mainly the steady state power source.

Hybrid vehicles also have an electrical motor which is generally
battery fed. The battery is considered to be the secondary energy source.
The secondary energy source is the dynamic power source (e.g. used
while accelerating the vehicle). Batteries also allow to recuperate the
brake energy. A battery is indeed a bidirectional energy source since a
battery can be discharged and charged (while charging the battery, the
electrical traction motor/machine operates as a generator).

Test block

Task 1. Match the words with close meaning:

1. hybrid a. minor

2. guarantee b. speed up
3. perhaps C. restore
4, secondary d. because
5. accelerate e. mixed

6. recuperate f. work

7. since g. secure

8. operate h. possibly

Task 2. Fill in the gaps with the suitable words:

a. secondary

b. allow

C. brakes

d. hybrid

e. indeed

f. replace

1. vehicles have more than one energy source.

2. The new equipment is intended to the old one.
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3. Hybrid vehicles

the use of gasoline or diesel.

4.  In hybrid vehicles the battery is considered to be the
energy source.
5.  He got into the crash because of the problem with the

6. Diesel or gasoline

vehicle.

B w

b whn

® o0 o

guarantee the large range of the

Task 3. Match the halves of the sentences:

Hybrid vehicles combine
the advantages of vehicles
Vehicles with an internal
combustion engine have a
large range

Electric vehicles almost
Hybrid vehicles have an
internal combustion engine

In the future it will be
possible to replace the
diesel or gasoline

A battery is a bidirectional
energy source

allowing the use of gasoline
or diesel.
do not pollute while driving.

by hydrogen.

with the internal combustion
engine and the electric
motor.

since a battery can be
discharged and charged.

since petroleum fuels have a
high energy density.

Task 4. Match questions with answers:

Which vehicles have a higher energy efficiency, electric or with

an internal combustion engine?

How many energy sources do hybrid vehicles have?

What is considered the primary energy source in hybrid vehicles?
What is considered to be the secondary energy source?

What energy source is used to accelerate the vehicle?

The battery.
Electric vehicles.
More than one.

The secondary energy source.

Diesel or gasoline.
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10.
11.
12,
13.
14,
15.
16.
17,
18.

UNIT 9

HYBRID VEHICLES OPERATION MODES

Word list:

operation mode
pure

turn off
densely
populated area
avoid

noise pollution

undesired

for instance
in case

empty

engine traction
excess
approach
working point
provide
efficiency
low
regenerative
braking

poOoumii pexxum
YUCTUU
BUMUKATHU
I'yCTOHACEIICHUMN
paiioH

YHUKATU
IyMOBE
3a0pyAHEHHS
HeOaKaHU
HaTIPUKJIIA]]

y pasi
MOPOXKHIN
TATOBE 3yCUJUIS
HaJIJTUIIOK

T IX 1T

poboya Touka
3a0e3reuyBaTu
€(DEeKTUBHICTD
HU3bKAMN
peKynepaTuBHE
raJibMyBaHH4 (3
MTOBEPHEHHSIM
€HEPrii)

Read and translate the text:

pabouuii pexuM
YUCTBIN
BBIKJIFOYATh
I'yCTOHACEJICHHBIN
paiioH

nu3oeraTh
IyMOBO€E
3arps3HECHUE
HEXKEJaTEIbHbIN
HafnpuMmep

B Clly4ae
IIyCTOM

TATOBOE YCUJIINE
U3JIHIIECK
MOXO0/T
pabouasi Touka
obecrieuynBaTh
3 PEKTUBHOCTD
HU3KUHU
pEKyNepaTuBHOE
TOPMOKEHHE (C
BO3BpPaTOM
DHEPIUN)

HYBRID VEHICLES OPERATION MODES

When considering the drivetrain, a number of operation modes arise.
Pure electric mode: The combustion engine is turned off and all the
driving energy comes from the battery. This mode can e.g. be useful in a
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densely populated area where exhaust gases need to be avoided and where
also noise pollution is undesired.

) Pure engine mode: All the driving energy is coming from the
combustion engine i.e. the batteries are not charged nor discharged.
For instance, in case the battery is empty and still a long trip is needed,
based on fossil fuels and the combustion engine the desired range is
possible.

) Hybrid mode: The driving energy is coming from the combustion
engine and from the batteries. This allows to provide a large power to the
traction motor which can be useful during acceleration of the vehicle.

e  Engine traction and battery charging: The engine-generator drives
the vehicle and the excess of power is used to charge the batteries. This
approach allows the combustion engine to operate at its optimal working
point (providing a maximum efficiency) when the mechanical power
required by the vehicle is lower than the power of the combustion engine.
e  Regenerative braking mode: The traction motor/machine is operating
as a generator and the brake energy is stored in the batteries (the
combustion engine is not used).

e  Battery charging mode: The car is not driven (no power is sent to the
traction motor) but the engine-generator charges the batteries.

) Hybrid battery charging mode: The traction motor/machine operates
as a generator, together with the engine-generator they charge the
batteries.

Test Block

Task 1. Match the parts of the word-combinations:

1. operation a. instance
2. turn b. case

3. noise C. point

4, for d. pollution
5. in e. braking
6. engine f. mode

7. working g. traction
8. regenerative h. off



Task 2. Match the words with their definitions:

1. pure a. give someone something that they need

2. avoid b. having nothing inside

3. empty C. the good use of time and energy

4, excess d. not mixed with anything else

5. approach e. keep away from

6. provide f. not high or tall

7. efficiency g. a way of dealing with a situation or
problem

8. low h. more than necessary

Task 3. Match the hybrid vehicle operation modes with their
description:

1. Pure electric mode

2. Pure engine mode

3. Hybrid mode

4, Engine traction and battery
charging

5. Regenerative braking mode

6. Battery charging mode

7. Hybrid battery charging mode

a. The driving energy is coming from the combustion engine
and from the batteries.

b. The traction motor operates as a generator, together with
the engine-generator they charge the batteries.

C. The traction motor is operating as a generator and the
brake energy is stored in the batteries.

d. The combustion engine is turned off and all the driving
energy comes from the battery.

e. The car is not driven but the engine-generator charges the
batteries.

f. All the driving energy is coming from the combustion engine.

The engine-generator drives the vehicle and the excess of
power is used to charge the batteries.
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Task 4. Decide if the following statements are true or false:

Pure engine mode can be useful in a densely
populated area.

Pure electric mode is based on fossil fuels.
Hybrid mode can be useful during acceleration
of the vehicle.

Using engine traction and battery charging
allows the combustion engine to operate at its
optimal working point.

The batteries are charged with the engine-
generator during the battery charging mode.

T/IF

TIF
T/IF

TIF

T/IF
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16.
17,
18.
19.

Word list:

fuel cell

equip
storage tank
fuel cell stack

DC

(direct current)
voltage

adjust

date from
previous
power density
growth
common
available
energy carrier
steam reforming
process

split

oxygen
majority

vapor

UNIT 10

FUEL CELL CARS

HAJIUBHUU €JIEMEHT

oOJIagHaTH
IMaJJMBHUU OaK
Oarapest MaIMBHUX
CJICMECHTIB

HNOCTIMHUI CTPYyM

Harpyra
IIPUCTOCOBYBAaTH
MOYMHATUCS
nonepeIHii
HIUTBHICTh €HEeprii
3picT

3BUYAUHUU

HasiBHUU
C€HEeProHOCiH
napoBUi pepopMiHT

po3najaTucs
KHACEHb
OUIBIIICTH
napa

TOIJIMBHBIN
BJIEMEHT
000py10BaTh
TOIUIMBHBIN Oak
Oarapest
TOIUIUBHBIX
DJIEMECHTOB
MMOCTOSIHHBIM TOK

HaIpsHKEHUE
npucnocadbiIuBaTh
BECTH HAYaJjo
MPEAbLAY N
MJIOTHOCTh DHEPTUHU
pocT

OOBIYHBIN
NMCIOIIHMCS
SHEPTOHOCHUTETb
1apoBO
pedopMuHT
pacnanaatbCs
KUCJIOPOJI
OOJIBIITMHCTBO

nap
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Read and translate the text:
FUEL CELL CARS

Hydrogen can be used to feed a hydrogen internal combustion
engine but the use of hydrogen in combination with a fuel cell and an
electrical motor is also a well known technology.

The car can be equipped with a hydrogen storage tank allowing to
feed the fuel cell stack. Just like a battery, the fuel cell stack is a DC
voltage source. Using power electronics, the speed of the electrical motor
and the speed of the car can be adjusted to the needs of the driver.

The use of fuel cells dates from the sixties of the previous century.
Although fuel cells were considered to be a promising technology by a lot
of people, during a long time the use of fuel cells was not really practical.
Fuel cells were too expensive and the power density of a fuel cell stack
was too low. Due to more recent technological improvements, probably a
real future arises for the use of fuel cells (also when considering road
vehicles).

Prototypes of fuel cell cars are not new at all, but today there also
exist commercial vehicles based on fuel cells (e.g. Hyundai, Toyota,
Honda). Although the sales figures are still very limited, an important
growth is expected.

Today there are the following ways of hydrogen production.

Hydrogen is very common in molecules like water H,0 or CH, but
hydrogen as a gas (i.e. H,) is almost not available on Earth. Hydrogen as
H, IS a promising energy carrier but it is a secondary source of energy
since it is almost not available on Earth. Based on e.g. CH, or H,0 it is
possible to produce H, but this production requires energy. Based on
methane CH,, a steam reforming process allows to produce hydrogen H,.
By using electrolysis, water H,0 can be split into hydrogen H, and oxygen
0,.

Today, the majority of the hydrogen production is based on the
steam reforming process. At high temperatures (700 °C to 1100 °C), steam
(water H,0 vapor) reacts with methane to produce hydrogen.

Approximately 5% of the hydrogen production is based on
electrolysis. In its most basic form, electrolysis is used to split up water
H,0 into hydrogen H, and oxygen 0,.
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Test Block

Task 1. Match the parts of word-combinations:

1. fuel a. from

2. storage b. density

3. direct C. carrier

4, date d. current

5. power e. reforming process
6. energy f. cell

7. steam g. tank

Task 2. Fill in the gaps with appropriate words:

a. equip

b. adjust

C. previous

d. voltage

e. oxygen

f. vapor

g. available

h. growth

1.  The standard in this country is 220 volts.

2.  We must our policies to the changes.

3. The sponsors’ money was used to our laboratories with
modern apparatus.

4.  The furniture was left by the owners of the house.

5.  The economic was slowed down by the unstable
political situation.

6. Thenew datais on our site.

7. We cannot exist without :

8.  Water condensed and fell on Earth, and rivers
appeared.
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Task 3. Match the questions and answers:

SOk whE

oo

When did fuel cells appear?

Why were not fuel cells considered practical for a long time?
Are the sales figures of fuel cell cars high?

What are the main processes of hydrogen production?

How is the majority of the hydrogen produced?

How much hydrogen is produced based on electrolysis?

A steam reforming process and electrolysis.

They are still very limited, though an important growth i
expected.

Due to a steam reforming process.

The use of fuel cells dates from the sixties of the previou
century.

Approximately 5%.

They were too expensive.

Task 4. Match the parts of the sentences:

1.

The car can be a. butitis a secondary source
equipped with a of energy since it is almost
hydrogen storage tank not available on Earth.

Hydrogen as H, is a b. to produce hydrogen.
promising energy carrier

By using electrolysis, c. allowing to feed the fuel cell

stack.

At high temperatures, d. to split up water into
steam reacts  with hydrogen and oxygen.
methane

In its most basic form, e. water H,0 can be split into
electrolysis is used hydrogen H, and oxygen 0,.



UNIT 11

ELECTRICAL SYSTEM OF THE CAR

Word list:

1. starter

2. alternator

3. ignition

4. combustion

5. supply

6. rotate

7. flywheel

8. alternating
current (AC)

9. recharge

10. defroster

11. wipers

12. accessories

13. faulty

14. erratically

15. wires

16. connector

17. fuse

18. cable

19. insulation

20. be in charge of

21. glove
compartment

22. continuity
tester

cTapTep
reHepaTop 3MIHHOIO
CTpyMy
3anaatOBaHHS
POIIEC TOPIHHSA
noCTayaTu
obepraTu

MaxOBUK

3MIHHUH CTPYyM

nepe3apspKaTu
CKJI000irpiBau
CKJIOOYMCHHK
00CITyTOBYBaJIbHI
MEXaH13MHU
HECIPaBHUU

3 mepedosiMu
IPOTH
3’€JIHyBay
3amo01>KHUK
Ka0eb

130JIA111
BIJIITOB1IaTH 3a
OapaavyokK

TecTep LMUTICHOCTI
JIQHIIOT1B

cTapTep
TEHEPATOp
MIEPEMEHHOTO TOKA
3aKUTaHUE
MPOLECC TOPECHUS
MTOCTaBJISTh
BpaIaTh

MaXOBHK
IIEPEMEHHBIN TOK

nepe3apsixkaTh
CTEKJIO000TpEBATENb
CTEKJIOOYUCTUTEITh
o0CITyKBaeMbIe
MEXaHHU3MbI
HEUCIIPAaBHBIN

c mepebosiMu
poBOJa
COCIMHUTEIb
peI0XPaHUTENh
Ka0eb

U30JISIHUS

OTBEYaTh 3a
IEPYATOUYHBIN SIIUK,
Oapmadox

TeCTep LEeJIOCTHOCTH
eneu
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Read and translate the text:
ELECTRICAL SYSTEM OF THE CAR

Electrical system of the car consists of the battery, starter and
alternator.

Battery. Until your vehicle starts, your battery is providing the car’s
entire electrical current. This includes the current to the ignition and fuel
systems, which are responsible for creating the combustion necessary for
your engine to function.

Starter. While your battery supplies the power to start your vehicle,
the starter is really what gets the engine going. The battery supplies a
small amount of power to the starter motor. The starter then rotates the
flywheel, which turns the crankshaft and begins the movement of the
engine’s pistons.

Alternator. The alternator gets its name from its primary function,
which is to generate alternating current (AC). It recharges the battery and
converts mechanical energy into electricity, which powers everything in
the car — your lights, defroster, wipers and accessories.

When your engine is running, the alternator keeps the battery
charged and the electrical system going. Your car can start with a faulty
alternator, but it won’t be able to run for an extended period of time. If the
alternator requires replacement, your vehicle’s electrical system will
perform erratically, its battery will discharge, and eventually your engine
will lose power.

Wires, connectors and fuses. All the electrical components of your
car are connected by a series of cables. They’re located throughout the car
all the way to the trunk and are covered with insulation. Wires vary in
diameter and are colour coded according to their voltage. Connectors
make cars easy to service because they allow a mechanic to reach in and
remove the faulty wires.

Fuses are in charge of keeping wires at a stable temperature. Your
car likely has two fuse panels: one in the glove compartment and the other
in the engine compartment. You can use a continuity tester to find out if
the fuse is blown or simply pull it out and take a look.
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Test Block

Task 1. Match the parts to make the words and word-
combinations:

1. fly- a. froster

2. alternating b. of

3. re- C. compartment
4, de- d. charge

B. be in charge e. tester

6. glove f. wheel

7. continuity g. current

Task 2. Match the words with their definitions:

1. ignition a.  a flexible metallic conductor

2. rotate b.  having defects

3. wipers c. a material that is used to stop heat, electricity,
or sound from going into or out

4, wires d.  the process of starting the combustion of fuel
in the cylinders of an internal combustion
engine

5. faulty e. asafety device

6. fuse f. ~ move inacircle round a centre

7. accessories g. a device on an automobile for wiping
windows

8. insulation  h.  things which can be added to something else

to make it more useful

Task 3. Sort out the following characteristics by the components
of the car electrical system:

Battery
Starter
Alternator
Wires
Connectors
Fuses

SOk whE
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They make cars easy to service because they allow a
mechanic to reach in and remove the faulty wires.

They vary in diameter and are colour coded according to
their voltage.

It provides the car’s entire electrical current.

They are in charge of keeping wires at a stable temperature.
It rotates the flywheel, which turns the crankshaft and begins
the movement of the engine’s pistons.

It recharges the battery and converts mechanical energy into
electricity.

Task 4. Decide if the following statements are true or false:

1.

N

The ignition and fuel systems are responsible for T/F
creating the combustion necessary for your engine to
function.

The alternator is really what gets the engine going. T/F
Electricity powers everything in the car — your lights, T/F
defroster, wipers and accessories.

When your engine is running, the alternator keeps the T/F
battery charged and the electrical system going.

Your car likely has three fuse panels. T/F
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17.

18.
19.

20.
21,
22,

UNIT 12

INTELLIGENT TRANSPORT SYSTEMS

Word list:

intelligent
integrate

ICT
(Information and
Communication
Technologies)
goal

energy
consumption
deal with
congestion

lane

solve a problem
tremendous
reduce
appropriate
route
concerning
improve

airbag

measure,
measurement
protect
anti-lock
braking system
prevent

lock up
emergency
braking

PO3YMHHUI

00’ eHyBaTU
iH(opmaIiHo-
KOMYHIKaIIiiH1
TEXHOJIOT11

MeTa
BUTpATA €HEPTIl

MaTH CIIPaBy 3
3aTop
CMyTa JIOpOru

BUPIIIIYBAaTH MPOOIEMY

BCJIMYC3HUM
3MEHIITYBaTH
BIIITIOB1THUI
MapuipyT

10 CTOCY€ETHCS
MOJIINITYBaTH
MOBITPSIHA
Oc31eKn

BHUMIPIOBATH,
BHUMIpPIOBaHHSI, BUMIP
3aXHUILATH
aHTUOJIOKYBaJIbHA
rajibMiBHa cHCTEMa
3anooiraTu
OJIOKyBaTH

aBapiifHe TaIbMyBaHHS

Imoaymka

YMHBIN

OOBEIUHATD
nH(pOpMaIMOHHO-
KOMMYHUKAI[MOHHbIE
TE€XHOJIOTUH

(S
pacxojl SHEPTUU

UMETBH JIEJI0 C
3aTop

110JIOCA IOPOTH
pemars npoojaeMy
OTPOMHBIN
yMEHbIIIATh
IOAXOISIIUAN
MapuipyT
Kacaromumiics
yJIy4llaTh
BO3AYIIIHAS
MOYIIIKa
0€3011acCHOCTH
U3MEPSTh,
U3MEpEHUE
3alIUIIATh
aHTUOJIOKUPOBOYHAS
TOPMO3HAas CUCTEMA
npeaoTBpallaTh
OJIOKMPOBATH
aBapuitHOE
TOPMOKEHUE

53



23. stopping NUISIX TaTbMYBaHHS IIyTh TOPMOKEHHUS

distance
24, property BJIACTHUBICTH CBOMCTBO
25. steering PYJbOBE KEPYBaHHS pyJeBoe

YIIpaBJICHUE
Read and translate the text:
INTELLIGENT TRANSPORT SYSTEMS

By integrating electronic and ICT technology in cars, trains, trams,
aircrafts or ships, a number of goals can be achieved. Engineers try to
make the traffic on the road safer, reduce traffic jams, reduce the energy
consumption while driving, combine the use of cars and trucks with the
use of trains, trams, ships, aircrafts.

When dealing with ‘Intelligent Transport Systems’, two major goals
arise. First, dealing with the increasing congestion of the roads which is a
major problem in a lot of industrialised countries. Decent road
infrastructure, including a sufficient number of roads with a sufficient
number of lanes, is needed but will not be able to solve all problems.
The congestion of the roads, including traffic jams, accounts for a
tremendous loss of time causing a severe economic loss. Improving the
road safety for all road users is a second major goal. To reach these goals
a wide range of combined approaches are needed.

There exist a number of ways to reduce the congestion of the roads.
By supplying correct and real-time traffic information to the (potential)
drivers, they are able to choose the most appropriate route to the
destination. Alternatively, the potential driver can be informed about
alternative choices like using public transport. The traffic information
needs to include correct information concerning the infrastructure works
on the roads (including repair and maintenance works).

In order to improve the safety of all vehicles on the road, several
approaches can be combined. A modern car already has a lot of
mechatronic devices which improve the safety of the car.

The modern airbag system contains an accelerometer. In case of a
car accident, a large (negative) acceleration will be measured. This
measurement data is used to conclude an accident happens and the airbag
will be opened to protect the car driver and the passengers.

54



Anti-lock braking system (ABS) operates by preventing the wheels
of the car from locking up while braking (e.g. during an emergency
braking). Achieving a smaller stopping distance (although not always
realistic) is a good property but it is especially important to improve the
steering control of the car.

Test Block

Task 1. Match the parts to make words and word-combinations:

N wdE

energy a. braking system
deal b. up

solve C. braking
anti-lock d. distance

lock e. consumption
emergency f. bag

air g. with

stopping h. problem

Task 2. Match the words with their definitions:

1.

2.

o1

intelligent a. bring together into a
whole

integrate b. a way to get from one
place to another place

goal c. a thing or things
belonging to someone

lane d. road section for one
line of traffic

route e. desired result

property f.  with high mental ability

Task 3. Fill in the gaps with the suitable words:

oo oo

congestion
tremendous
reduce
appropriate
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e. improved
f. steering

2.  The Internet has

1.  Globalization presents

3. Hewas
4. Road
countries.

56

5. This book is not

6. Electric vehicles

communication greatly.
with only one hand.
Is a major problem in a lot of industrialised

for children.
pollution.

Task 4. Match the parts of the sentences:

The congestion of the
roads

There exist a number of
ways

By supplying correct
and real-time traffic
information to  the
drivers,
Anti-lock
system operates
A modern car already
has a lot of mechatronic
devices

braking

d.

they are able to choose the
most appropriate route to the
destination.

by preventing the wheels of
the car from locking up
while braking.

accounts for a tremendous
loss of time causing a severe
economic loss.

which improve the safety of
the car.

to reduce the congestion of
the roads.

Task 5. Match questions and answers:

AR .

What goals do engineers try to achieve using ICT in cars?
What are two major problems in industrialised countries?
How is the most appropriate route chosen?

How does anti-lock braking system operate?

What can improve the steering control of the car?

potential for economic



@

By preventing the wheels of the car from locking up while
braking.

They make the traffic on the road safer, reduce traffic jams,
reduce the energy consumption.

By supplying correct and real-time traffic information to
the drivers.

Achieving a smaller stopping distance.

Congestion and road safety.
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UNIT 13

FUTURISTIC VEHICLES

Word list:
1. self-driving
car
2. g0 mainstream
3. automaker
4.  when it comes to
5. autonomous
6. ability
7. infancy
8. gain momentum
9. electric-propulsion
system
10. carbon emission
11. hyperloop
12. affordable
13. via
14. passenger pod
15. exceed
16. be bound
17. reusable
18. accessible
19. Dbring down
20. significantly

Oe3NIIIOTHUH
aBTOMOO1JIb
CcTaBaTH
MOIYJIIPHUM
aBTOBUPOOHHK
KOJIM UJIETHCS PO
aBTOHOMHUU
3IaTHICTH
II049aTKOBa
PO3BUTKY
3pOCTaTH,
MOIIMPIOBATHCS

CJIICKTpHUYHA pPYXOBa

yCTaHOBKa

BYTJICIIEBOMICTKI
BUKHUIU
rinepreTis
JOCTYITHUM
yepes

KarcyJa, BIJCIK
NIepEeBUIIYBaTU
MOBUHEH
Oaratopa3oBuii
JTOCTYTTHUM
3HUKYBATH (1[1HY)
3HAYHO

cTaaisd

OECITMIOTHBIN
aBTOMOOUJIb
CTAaHOBUTLCS

MOy JISIPHBIM
aBTOIPOM3BOINTEIb
KOTJIa pedb UJET O
aBTOHOMHBIN
CIIOCOOHOCThH
HavyaJIbHas
Pa3BUTHSA
HaOWpaTh X0

cragus

AIEKTPUYECKAs
JIBUTaTeJIbHAs
YCTaHOBKa
YIJIEPOLOCOAECPXKALINE
BBIOPOCHI

TUIICPIIETIIS
JNOCTYITHBIN

yepes

Karcyna, OTCEeK
MIPEBBIIIATH

TOJKEH
MHOT'OPa30BbIN
IOCTYITHBIN

CHUXAaTh (LIEHY)
3HAYUTEIBHO



Read and translate the text:
FUTURISTIC VEHICLES

Transportation is undergoing one of the biggest transformations in
history.

From self-driving cars to the Hyperloop, companies are investing in
new ways for humans to get from point A to point B more efficiently.

Here's a look at some of the vehicles and transport systems that
could dramatically change how we travel on Earth and, possibly, even to
other planets.

Electric cars are already here and are helping make the world greener.
They are going mainstream. Numerous major automakers already offer
fully electric, long-range cars.

Self-driving cars could help save lives and time. They are quickly
becoming a reality. Self-driving cars are expected to bring some big
advantages, especially when it comes to safety. According to a study, if
about 90% of cars on American roads were autonomous, the number of
accidents would fall from 6 million a year to 1.3 million.

Besides safety, autonomous vehicles are also expected to help those
who do not have the ability to drive — like elderly people — become more
mobile.

Flying cars may still be in their infancy, but they are gaining
momentum.

Terrafugia, a flying-car startup, is aiming to have its newest flying
vehicle, called the TF-X in the coming years. The TF-X will take off, fly,
and land autonomously.

Like electric cars, electric planes are also becoming a reality.

NASA and major aircraft makers are working to develop electric-
propulsion systems. These electric planes would be more efficient, greatly
help reduce carbon emissions, as well as decrease noise pollution.

Hyperloop systems could provide an affordable, efficient way to travel
between major cities.

Traveling via passenger pods through tunnels at speeds exceeding
800 kmph is bound to make traveling faster, but it could also make
traveling more efficient.

59


http://www.techinsider.io/15-electric-cars-that-will-be-here-by-2020-2016-6
http://www.techinsider.io/15-electric-cars-that-will-be-here-by-2020-2016-6
http://www.techinsider.io/8-ways-driverless-cars-will-drastically-improve-our-lives-2015-12
http://www.techinsider.io/8-ways-driverless-cars-will-drastically-improve-our-lives-2015-12
http://www.techinsider.io/electric-planes-here-by-2035-2016-6

Because the Hyperloop is in a controlled environment and is
completely autonomous, it would likely mean there would never be delays
because of weather or because of an operator's error.

Reusable rockets could revolutionize space travel and help make
human life interplanetary.

Reusable rockets are key to making space travel more accessible.
This is because if a rocket can be used more than once, the cost of
spaceflight can be brought down significantly.

Test Block

Task 1. Match the parts of the words and word-combinations:

1. self-driving a. momentum
2. go b. maker

3. auto C. emission

4, gain d. loop

5. carbon e. pod

6. hyper f. car

7. passenger g. down

8. bring h. mainstream

Task 2. Match the words with their definitions:

1. autonomous a.  notexpensive

2. ability b. the period of early childhood

3. infancy c. travelling through a place to a
destination

4, affordable d. having the freedom to control
itself

5. via e. able to be used more than once

6. exceed f.  talent and skills in some area

7. reusable g. able to be reached or easily got

8. accessible h.  be greater than
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Task 3. Sort out characteristics according to the objects:

1. Electric cars
2. Self-driving car
3. Flying cars
4, Electric planes
5. Hyperloop system
6. Reusable rockets
a. help make human life interplanetary
b. take off, fly, and land autonomously
C. help make the world greener
d. travel via passenger pods through tunnels at high speeds
e. help those who do not have the ability to drive to
become more mobile
f. reduce carbon emissions, decrease noise pollution

Task 4. Match questions and answers:

SARE A

o

®oooT

What is the biggest advantage of self-driving cars?
What is Terrafugia?

Who produces electric planes?

What can hyperloop systems provide?

How can reusable rockets revolutionize space travel?

The cost of spaceflight can be brought down
significantly.

NASA and major aircraft makers.

Safety.

Efficient way of travelling between major cities.

A flying-car start-up.
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UNIT 14

FLYING CARS
Word list:
1. deliver JOTIPABIISITH JIOCTaBIIATh
2. breakthrough mnpopus IPOPHIB
3. viable KUTTE3TATHAN KU3HECTIOCOOHBIN
4, onboard OopTOBWMIA O6opTOBOIA
5. handle YIPABIIATHACS 3 YIPABIIATHCS C
6. rare PIAKICHUM penakuit
7. directional CIpsIMOBaHe HAIIPABJICHHOE
layering pO30UTTSI HA PiBHI pa30ueHue Ha
YpOBHU
8. manage the kepysatu yIPABIIATh
traffic TPAHCTIOPTOM TPAHCTIOPTOM
Q. particular OKpEeMUI OTICIbHBIN
10. altitude BHCOTA BBICOTA
11.  eliminate yCyBaTu YCTPAHSATh
12.  low-impact MAAHANA, 3 HU3BKUM IAISIINH, C
piBHEM BILIHBY HU3KHM  YPOBHEM
BO3JICCTBUS
13.  runway 3JIITHO-TIOCAIKOBA B3JIETHO-
cMyra 1ocajiouHas mojoca
14.  capability 3/IaTHICTh CIIOCOOHOCTH
15. silent TUXUN TUXUH
16. putupwith  mMupuTHuCcs 3 MUPHUTHCSA C
17.  collision 3ITKHCHHS CTOJIKHOBCHUE
18. avoidance YHUKHEHHS n30exaHue

19. drop-out-of- Tol, w0 mamae3 mnagaromuUi ¢ HeOa
the-sky Heba



Read and translate the text:
FLYING CARS

The flying car era really began with flying drones. Soon flying
drones will be widely used to deliver packages, pizzas, and groceries.

The following six key technological breakthroughs will be needed
for the first generation of flying cars to become viable.

1. Fully automated navigation systems. The flying car industry
will not be able to “get off the ground” without an onboard navigator that
“handles the driving”. Yes, people will want the freedom of being able to
do some creative maneuvering in certain situations, but that will only be
allowed in rare instances.

2. Directional layering of airspace. With several hundred
thousand vehicles flying over a city, there will be a need for an organized
system for managing the traffic, and having all vehicles at a particular
altitude traveling the same direction would eliminate many problems.

3. Low-impact vertical take-off. For use by the average person,
flying cars cannot have a runway requirement because they need to take
off and land vertically.

4.  Convenient fly-drive capability. As humanity makes the
transition from ground-based autos to flying cars there will be a need for
both driving on the ground and flying in the air.

5.  Silent engines. Very few cities will want to put up with the
noise of several hundred thousand flying vehicles if they all sound like
airplanes today.

6. Specialized safety systems. Safety technologies will include
collision avoidance systems and drop-out-of-the-sky emergency airbags
on the outside of vehicles.
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Test Block

Task 1. Match the parts of the words and word-combinations:

1. break a. layering
2. on b. the traffic
3. directional C. Impact

4, manage d. through

5. low- e. with

6. run f. of-the-sky
7. put up g. board

8. drop-out h. way

Task 2. Match the words with their definitions:

1. deliver a. not making any sound

2. viable b. hitting each other

3. rare C. bring something to a
certain address

4, altitude d. the vertical elevation
of an object above the
ground

5. silent e. able to live and grow

6. collision f. not found very often

Task 3. Fill in the gaps with the suitable words:

a. handle

b. particular

C. eliminate

d. capability

e. avoidance

1. Our engineers are trying to all the defects of the
trial model.

2.  Flying cars is an area of his interest.
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3. We are working on collision
4. Does the company have the

need?

1.

5.  You should

this substance with care.

to meet the market

Task 4. Match the expected technological breakthroughs in the
area of flying cars with their description:

Silent engines

SOk whE

Reducing noise

®o0 o

airbags

Specialized safety systems

Fully automated navigation systems
Directional layering of airspace.
Low-impact vertical take-off
Convenient fly-drive capability

Operating without runway equipment

Onboard navigator that handles the driving
Providing fly-drive equipment
Developing collision avoidance system and emergency

f.  Organized system for managing the traffic

Task 5. Match the parts of the sentences:

The flying car era

Having all vehicles at a b.

particular altitude traveling
the same direction

As humanity makes the
transition from  ground-
based autos to flying cars

d.

there will be a need for both
driving on the ground and
flying in the air.

like

if they all sound

airplanes today.

collision avoidance systems
and drop-out-of-the-sky
emergency airbags.
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Very few cities will want to
put up with the noise of
several hundred thousand
flying vehicles

Safety technologies will
include

d.

€.

began with flying drones.

would
problems.

eliminate
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UNIT 15

FUTURE TRENDS IN TRANSPORTATION

Word list:

be
dependent
upon
decline

through the

roof
downward
trigger
adoption
vessel
freight
biofuel
magnetic
levitation
rail
friction
enable

medium
capacity
track
elevate
grade
suspend
straddle

guide way

complexity

gradual
decaying

3aJICXKaTH

criajiatu
X04 rpedIIto ratu

cIiaIHuM
3aIyCKaTu
YIPOBAKEHHS
CYJHO

BaHTaX

010IaJINBO
MardiTHa JIEBITAIld

peika
TEepTs
JIABATH 3MOTY

CepeIHbOI MICTKOCTI

KOJI1st
IMIHIMATH
PIBEHb 3eMJI1
M1BIIIYBATH
OXOILUTIOBATH 3 000X
OOKIB
HaNnpsIMHUU I1a3
CKJIAIHICTH
IIOCTYTIOBUU
3aHena,
pPYWHYBaHHS

3aBUCETH

MONTH HA YObLIb
BBIIIE KPBILIU

HUCXOIAIINHN
3aIyCKaTh
BHEJIPECHUE
CYJTHO

rpy3
OMOTOILINBO
MarauTHas
JIEBUTAIIUS
peJibC

TpEHUE

aBaTh
BO3MOXHOCTbD
CpelHEN
BMECTUMOCTH
KoJIest
BO3BBIIIATH
YPOBEHb 3€MJIH
[IOJBEIINBATE
OXBAaThIBaTh C JIBYX
CTOPOH
HAMPaBJISAIOIINAM 113
CJIOKHOCTD
MMOCTCIECHHBIN
yIaa0K,
pa3pylieHue

67


https://en.wikipedia.org/wiki/Medium_capacity_system
https://en.wikipedia.org/wiki/Medium_capacity_system
https://en.wikipedia.org/wiki/Grade_separation

24, at full Ha moBmy Ha MIOJTHYIO
capacity HOTY)KHICTh MOIIIHOCTb

25. harmless HEIIKI JINBUA 0e3BpeTHBIN

26. beam IIPOMIHB ayd

217. intersect nepeTUHATHCS nepeceKaThCs

28. capture 3aBOIOBATH 3aBOEBATH
approval CXBaJICHHS oJ00peHne

29. fall by the ommumMTHCS Ha OKa3aThCs Ha
wayside y30i44i o0ounHe

Read and translate the text:
FUTURE TRENDS IN TRANSPORTATION

All countries are still heavily dependent upon oil as their main
source for energy. However, oil resources are decreasing forcing
populations to look for alternatives. Oil reserves are expected to reach
their peak in the next few years and then decline, sending energy prices
through the roof.

This downward trend in energy supplies is expected to trigger a
transition in the way people transport themselves and the goods they need
for day to day living. So, what is expected to happen? Populations are
expected to move toward automated transport systems, that move very
fast, are highly efficient, safe and reliable. The adoption of the vehicles
and vessels will lead to automated highway systems and new modes of
bigger and better public transit and freight transportation.

Hybrid cars are being developed, with some already on the
roadways. Other alternatives to oil are biofuels, e.g. cooking oil.

Yet another developing trend is represented by fuel cells that have
low environmental impact and are now in mass production.

Some alternatives to modern day transportation include the Maglev,
which is short for magnetic levitation, which allows passenger vehicles to
ride above the rail so to speak, increasing speed by eliminating friction.
Maglev has no moving parts, which enables the vehicles to reach speeds
of 600km per hour.

Monorails have found applications in airport transfer and medium
capacity metros. A monorail is defined as a single rail serving as a track
for passenger or freight vehicles. In most cases rail is elevated, but
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monorails can also run at grade, below grade or in subway tunnels.
Vehicles either are suspended from or straddle a narrow guide way.

Because of friction-free technologies and advances in material
science, the average passenger vehicle will weigh less than 500 kg.

Because of automation, far fewer pieces, and greatly reduced
complexity, the average manufacturing time for a vehicle will be less than
one hour.

Once the flying car industry takes off there will be a gradual
decaying of the existing highway system. Eventually highways will go
away, starting around 2070.

We will have space elevators operating at full capacity, moving both
people and supplies into space.

Several space stations will have been started as small working cities
to build the next generation of space-based industries.

The automotive industry will make a near-complete transition to
binary power as a principle source of vehicular power. Binary power is the
concept where two harmless beams of energy will intersect at some point
In space creating a source of power.

The world is in such a transition now that it is difficult to predict
which future transportation trends will capture mass approval and which
will fall by the wayside. Only time will tell. However, the world will have
to act quickly to keep up with the changing needs of the world population
which is only growing every minute.

Test Block

Task 1. Match the parts of the words and word-combinations:

1. be dependent a. fuel

2. through b. way

3. magnetic C. capacity

4, bio d. upon

5. guide e. approval

6. at full f. by the wayside
7. capture g. the roof

8. fall h. levitation
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Task 2. Match the words with their definitions:

1. trigger a. a structure consisting
of parallel lines of
rails

2. beam b. Initiate something

3. freight C. goods carried by a
ship, train, truck, or
airplane

4, friction d. the action of one
surface or object
rubbing against
another

5. track e. a ray of light

Task 3. Fill in the gaps with the suitable words:

a declined

b vessel

C. biofuel

d. suspend

e gradual

f harmless

g intersect

1. Today costs much more than fossil fuels.

2 It was just a joke.

3. Thisis a place where many roads

4.  This Is designed for underwater exploratlon

5.  Car sales have by a quarter this year.

6. There was a change for the better in the car industry
after some stagnation.

7. These monkeys can from the branches by their tails.
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Task 4. Put the subtitles to the paragraphs in the order they appear in

the text:

WoNoahwdE

The automotive industry will make a transition to binary
power as a principle source of vehicular power.

Fuel cells have low environmental impact and are now in
mass production.

There will be a gradual decaying of the existing highway
system.

Oil resources are decreasing forcing population to look for
alternatives.

Monorails have found applications in airport transfer and
medium capacity metros.

Populations are expected to move toward automated
transport system.

The Maglev allows passenger vehicles to ride above the rail
increasing speed by eliminating friction.

Hybrid cars are being developed.

Space stations will operate as small working cities.

d

Task 5. Match questions and answers:

SOk whE

How can automated transport be characterized?
What is one of the alternatives to 0il?

What is the advantage of fuel cells?

Why can Maglev reach high speeds?

How is a monorail defined?

Why will highways eventually go away?
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What is binary power?

Biofuel.

It has no moving parts.

They have low environmental impact.

It moves very fast, is highly efficient, safe and reliable.

It is the concept where two harmless beams of energy will
intersect at some point in space creating a source of power.
Because of the development of the flying car industry.

As a single rail serving as a track for passenger or freight
vehicles.



SUPPLEMENTARY READING

THE STORIES BEHIND FAMOUS CAR LOGOS

Here’s a look at the history of some of the world’s most iconic
car logos.

1. Toyota.

In 1989, to mark the company’s 50™ anniversary, Toyota
redesigned its logo, incorporating three overlapping ovals, with the
inner two forming a letter T and a steering wheel, as well as
representing how the customers' expectations [horizontal] and car
manufacturer's ideal [vertical] are firmly interlocked to form the letter
T, according to the company. The outermost oval represents the world
embracing Toyota.

2. Cadillac

The American luxury takes its name from French explorer
Antoine de Cadillac, the founder of Detroit, and the company crest is
based on the Cadillac family coat of arms. The symbols included three
coloured bands (representing boldness, virtue and valor), a crown, a
wreath, and several small ducks.

3. Audi

Like many automobile manufacturers, Audi consolidated
multiple companies into a single business during the 20™ century.
An early logo shows the four original company names (Audi, DKW,
Horch and Wanderer) each within their own ring. The text
disappeared, but the interlocking rings have remained.

4. BMW

The blue and white are merely an ode to the Bavarian flag.

5. Subaru

In Japanese, Subaru is the name of the star cluster in the Taurus
constellation, one of the nearest star clusters visible to the naked eye.
Officially, the first president of the company felt it was a beautiful
Japanese word.

6. Chevrolet

Accounts differ on what inspired Chevrolet and General Motors
co-founder William Durant to create the car company’s famous
bowtie logo. Some say Durant had a dream stirred by a wallpaper
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design from a French hotel; another version — it was modelled on the
flag of Switzerland, in honour of the birthplace of his partner, Swiss
race car driver Louis Chevrolet.

7. Mercedes-Benz

The iconic three-pointed star established motorized domination
in three places: the sea, air and land.

8. Volvo

The ancient symbol for the Roman god Mars has long been
associated with weapons and warfare, and is also the alchemist
symbol for iron. The Swedish company, known for its safe, sturdy
vehicles, adopted the iron badge when it began manufacturing cars in
the 1920s.

9. Ferrari

Italian race car driver Enzo Ferrari was asked to paint a prancing
horse on his vehicles to honour pilot and World War | hero Francesco
Barraca, who painted a similar horse on his plane.

10. Peugeot

The lion emblem was first added to a car model in 1905, and has
become increasingly stylized since then, with the more abstract lion
first appearing in 1975.

11. Infiniti

A luxury spinoff from Nissan, Infiniti debuted two models in
1989. The “infinity” concept in its logo with two central lines in the
center of a badge, symbolizes a road leading into a vast unknown
landscape.

12. Alfa Romeo

Quite possibly the most mysterious car logo, the cross and man-
eating snake can be traced to the Italian city of Milan and its former
ruling family, the Viscontis. They fought in the First Crusades and
defeated Saracen in battle. It is considered that the snake isn’t eating
the man, but that the man is instead coming out of the snake renewed.

13. Lamborghini

Legend has it that as the company was being conceived, founder
Ferrucio Lamborghini was on the ranch, where bullfighting bulls were
bred. He was a noted bullfighting enthusiast, besides, his birthday
also fell under the Taurus astrological sign.
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AUTOMOBILE FUN FACTS

1. Windshield wipers were invented by a woman named
Mary Anderson

In 1905, Mary Anderson invented windshield wipers to remove
the hassle of driving in the rain or snow. Before windshield wipers
were invented, drivers would clean off the windshield by hand.

2. The first electric vehicle was created in 1832

Robert Anderson created the first electric-powered vehicle in
1832. Then in the 1990s, General Motors produced the EV1, known
as the first mass-produced electric car. Today, many drivers are
opting to purchase an electric car to reduce their carbon footprint.

3.  The world’s first automobile race was in 1895 with a
winning speed of 24 kmph

4.Brake Lights Were Invented In 1905

Prior to the invention of brake lights, many drivers relied on
hand signals to let others know where they were going. This was
problematic at night time as the dark made it difficult to see hand
signals. Now, brake lights are a requirement for vehicles as they are
an important safety feature!

5.The inventor of cruise control, Ralph Teetor, was blind

Ralph Teetor got into an accident when he was five years old
that caused him to be blind. The accident never stopped his curiosity
thought! He eventually set out to create a mechanism that could keep
the vehicle speed constant in order to save fuel.

6.Prior to the invention of the steering wheel, drivers used a
lever to steer the car

Steering wheels were invented in Cleveland, Ohio, by a man
named Alexander Winton. Back in 1896, Winton began a series of
inventions relating to cars and is most known for his steering wheel.

7.The car radio was first introduced by Chevrolet

In 1922, the first car radio was introduced by Chevrolet.
The government wanted to ban it because it could be considered a
distraction, but the ban didn't go through. By 1963, most vehicles had
radios in them.

8.The best-selling car of all time is the Toyota Corolla

Toyota has sold more than 43 million Toyota Corollas since
1966! This model is extremely popular because it is widely available
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all over the world, it continues to get updated and improved each
year, it has good gas mileage, and it's well-known for being a reliable
vehicle.

9. Toyota is the largest car manufacturer in the world

Toyota makes approximately 13,000 cars every day! No wonder
Toyotas are one of the most popular cars on the road today.

10. Ferrari only manufactures a maximum of 14 cars a Day

The Ferrari manufacturers only produce 14 cars a day. That is a
very large difference from Toyota's 13,000 vehicles a day!
The limited number of vehicles produced makes them more exclusive
and valuable.

11. The largest car collection world record is 7,000+ cars

The 29th Sultan of Brunei owns over 7,000 cars of all different
makes and models. He owns extremely rare, one-of-a-kind cars as
well as more popular ones.

12. 95% of a car’s lifetime is spent parked

Your car spends only 5% of its lifetime on the road. The rest of
its lifetime will be spent parked overnight or while not in use. This is
why it is so important to park your car in a safe spot like a private
garage or a driveway.

13. The average American spends over 38 hours in traffic
every year

14. Cars on the road are getting older over time

The average age of cars on the road in 2010 was 10.6 years, and
in 2019 it was 11.8. This number is expected to continue growing as
newer vehicles are built with more complex technology, allowing
them to have a longer lifespan.

15. The most common car colour is white and the least
popular car colour is purple

White, black, and grey are the most popular car colours.
Brighter, less-common colours like purple, orange, and yellow are not
as easy to find.
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ARTIFICIAL INTELLIGENCE IN CARS

1) Al (Artificial intelligence) is being implemented at rapid speed in
a variety of sectors, but the way in which it is being used in the
automotive industry is a hot-button issue right now.

Though many believe personal, autonomous vehicles are the future,
there are multiple ways in which Al and machine learning are being
implemented in how vehicles are built and how they operate on the road.

| would like to present the overview of companies which are at the
forefront of autonomous vehicle technology.

NUTONOMY: navigating complex traffic situations

Location: Boston, Massachusetts

NuTonomy is creating autonomous technology for completely
driverless vehicles. It allows for flexible and human-like vehicle handling
(without the error). The software enables vehicles to navigate even the
most complex traffic situations.

AUTOX: self-driving grocery delivery

Location: San Jose, California

The company's vehicles combine Al software, sensors, real-time
cameras and thousands of test miles, both virtual and real, to ensure safe
decisions on the road. Currently with a focus on grocery delivery, users
can pick items through their app and have them delivered along with the
ability to browse their vehicle-based mobile store upon delivery.

DRIVE.AI: transporting passengers on fixed routes

Location: Mountain View, California

Drive.ai is utilizing artificial intelligence to change current
transportation systems with self-driving services. The vehicles are not
only autonomous, they also communicate with drivers and pedestrians
within the vicinity, such as displaying a sign to pedestrians indicating it
will wait for them to cross.

OPTIMUS RIDE: sustainable transportation

Location: Boston, Massachusetts
Optimus Ride is a self-driving vehicle company that creates
autonomous cars for geo-fenced locations. The company's smart, electric
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vehicles enable the implementation of more efficient and sustainable
cities, freeing up parking, limiting the amount of cars on the road and
decreasing environmental impact.

WAYMO: 360-degree perception technology

Location: Mountain View, California

Beginning as Google’s exploration of self-driving vehicles, Waymo
IS now its own company creating driverless vehicles that can safely deliver
people from points A to B. With over eight million autonomous miles
driven to date, Waymo’s 360-degree perception technology detects
pedestrians, other vehicles, cyclists, road work and other obstacles from
up to 300 yards away.

Z0OOX: robotic ridesharing

Location: Foster City, California

While some companies are outfitting existing vehicles with self-
driving capabilities, Zoox is creating their own autonomous vehicles from
scratch.

The cars are being produced to be a robotic rideshare vehicle.
Similar to current transportation services like Uber or Lyft, a user would
summon a Zoox vehicle for a ride through an app on their smartphone.

2) There are many different types of Al-powered advanced driver-
assistance system (ADAS) like automatic braking, driver drowsiness
detection, lane departure warning and other safety features.

Here's how a few companies are using artificial intelligence in
driver-assisted technologies to make the roads safer.

CARVI: altering bad driving habits

Location: San Francisco, California

CarVi makes an ADAS that can be used for personal vehicles, fleets,
ride-sharing or auto insurance companies.

CarVi uses Al to provide driving analysis and real-time alerts to
warn drivers of possible dangers like lane departure, forward collisions
and driving conditions. CarVi also uses a scoring system to rate driving
skills and help drivers alter bad behaviors and habits.
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NAUTO: keeping commercial fleets safe

Location: Palo Alto, California

Nauto creates Al sensor technology for commercial fleets. Nauto’s
intelligent driver system reduces distracted driving that leads to collisions
by assessing driver behavior. The system uses data to keep drivers
attentive enough to avoid collisions and traffic violations.
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MODERN CHALLENGES IN AUTOMOBILE
ELECTRONICS

Current ecological, social, and technological trends are encouraging
innovative manufacturers to offer consumers much more than a metal box
on four wheels. Now it’s a smartphone on wheels with the following
trends of development.

1. Autonomous Vehicles (AV)

Autonomous vehicles or self-driving vehicles aim to minimize the
need for human drivers, reduce downtime, and make public transportation
relatively safer. For example, by reducing accidents caused by driver
fatigue or negligence. AVs are equipped with advanced recognition
technologies, such as Al-enhanced computer vision to identify obstacles
along the route.

2. Connectivity

Nowadays, vehicles come with a tamper-proof digital identity that
differentiates them from other vehicles in the network. This enables easy
tracking of vehicular data for various use cases such as insurance, driver
safety, predictive maintenance, and fleet management.

3. Electrification

The depleting fossil fuel reserves and the harm to the environment
caused by their use, call for promoting the use of electric vehicles (EVS).
For greater adoption, EVs need to address issues such as high price, poor
battery, and inadequate charging infrastructure.

4. Shared Mobility

Shared Mobility enables mobility-as-a-service and discourages
unused vehicles. Such solutions meet the requirements of a city without
adding new vehicles.

5. Artificial Intelligence (Al)

Acrtificial intelligence technologies guide self-driving cars, manage
fleets, assist drivers to improve safety and improve services such as
vehicle inspection or insurance.

6. Big Data & Data Analytics

Data gathered from vehicles enables predictive maintenance, informs
managers about their fleets, and alerts concerned authorities in case of
accidents.
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7. Human-Machine Interface

Self-driving cars will fundamentally change how drivers interact
with vehicles. Human-machine interfaces (HMI) use voice-based or haptic
feedback to operate vehicles. Another form of HMI includes smart virtual
assistants who help drivers and riders interact with the vehicles and other
service providers.

8. Blockchain

Blockchain finds multiple applications in the automotive industry.
These include sharing vehicle data over a secure network for connectivity
and shared mobility solutions such as ride-hailing, urban transportation,
and deliveries.

9. Additive Manufacturing

3D printing helps the automotive industry in three primary ways.
Firstly, it enables rapid prototyping with 3D printed models that accelerate
the design and testing phases of production. Secondly, it allows
manufacturers to print spare parts to match their requirements. Lastly,
additive manufacturing of composite materials leads to automotive parts
that are lighter, stronger, and more durable.

10. Internet of Things (loT)

In the automotive industry, I0T enables secure communication
between vehicles as well as vehicles and infrastructure components.
The technology improves road safety, solves traffic congestion, and
reduces pollution and energy expenditure. The technology also automates
payments for fuel and tolls.
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ECOLOGY AND TRANSPORT INFRASTRUCTURE

The environmental impact of transport is significant because
transport is a major user of energy, and burns most of the world's
petroleum. This creates air pollution, and is a significant contributor to
global warming through emission of carbon dioxide. Within the transport
sector, road transport is the largest contributor to global warming.

Energy use and emissions vary largely between modes, causing
environmentalists to call for a transition from air and road to rail and
human-powered transport, and increase transport electrification and
energy efficiency.

The transportation sector is a major source of greenhouse gas
emissions (GHGSs) in the United States. An estimated 30 percent of
national GHGs are directly attributable to transportation — and in some
regions, the proportion is even higher.

Other environmental impacts of transport systems include traffic
congestion and automobile-oriented urban sprawl, which can consume
natural habitat and agricultural lands. By reducing transportation
emissions globally, it is predicted that there will be significant positive
effects on Earth's air quality, acid rain, smog and climate change.

The health impact of transport emissions is also of concern. Recent
studies of the effect of traffic emissions on pregnancy outcomes have
linked exposure to emissions to adverse effects on pregnancy duration and
possibly also intrauterine growth.

Such impacts as noise pollution and carbon monoxide emissions
create direct and harmful effects on the environment. The synergetic
consequences of transport activities take into account of the varied effects
of direct and indirect impacts on an ecosystem. Climate change is the sum
total impact of several natural and human-made factors. 15 % of global
CO, emissions are attributed to the transport sector.

The following changes are recommended to mitigate the impact of
transport on ecology.

Develop a traffic management plan for site access roads and for use
of main public roads.

Develop and implement measures to control off-highway vehicle
traffic off of newly constructed access roads.

Instruct and require all personnel and contractors to adhere to speed
limits to ensure safe and efficient traffic flow.
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Encourage project employees to carpool to work sites.

Limit construction vehicle traffic on public roadways to off-peak
commuting times to minimize impacts on local commuters.

Restore roads to equal or better condition than before project
construction after the heavy construction period is complete.

Lastly, controlling dust along unsurfaced roads — especially near
residences and farm fields — may help prevent mixture of plants that can
lead to disputes over patents.

People can contribute to mitigation of transportation impact on the
environment doing the following things.

Walking, cycling trips, short or non-commute trips can be an
alternate mode of transportation when traveling short or even long
distances.

A multi-modal trip involving walking, a bus ride, and bicycling may
be counted solely as a transit trip.

Economic evaluations of transportation investments often ignore the
true impacts of increased vehicular traffic — incremental parking, traffic
accidents, and consumer costs — and the real benefits of alternative modes
of transport.
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THE LATEST TRENDS IN AUTOMOTIVE
INDUSTRY

The mobility of the future is abbreviated as “eascy” — electrified,
autonomous, shared, connected, and “yearly” updated. This means the
following.

* It will emit less exhaust fumes and noise into its environment
because it is electric.

« It will take up less personal time and space because it moves
autonomously.

* It will be more accessible because users will not need a driving
licence to use it.

* It will be more affordable because it will no longer have to be
bought outright but can instead be paid for in small amounts per use.

Let’s consider all these aspects in particular.

Electrified means the transition to emissions-free mobility that is
becoming a global requirement. Electricity used to charge vehicles will
increasingly come from renewable sources to ensure carbon dioxide-
neutral mobility.

Autonomous. The rapid progress made in areas such as artificial
intelligence, machine learning and deep neural networks make it possible
to achieve what until recently seemed utopian — namely the development
of autonomous vehicles, which require no human intervention even in
complex traffic situations.

By 2030, the share of autonomous driving in overall traffic may rise
to as much as 40%.

Shared. For several years, many big cities have offered car-sharing
facilities. While these are currently often run as pilot projects, sharing
concepts will become economically viable with the introduction of
autonomous vehicles. It will no longer be necessary to search for a shared
vehicle in the surrounding area: instead it will be possible to order
vehicles to wherever the user happens to be via a convenient “on demand”
service.

Professionally managed fleets of shared vehicles will reduce the cost
of mobility by a significant amount through more efficient use of
expensive mobile assets.

Connected. The networking of cars with the outside world is
summarised by the concept of the Connected Car. This term actually
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represents two concepts at once. On the one hand, it applies to Car2Car
and Car2X communication, which is the networking of the car with other
cars or with the transport infrastructure (such as traffic lights). On the
other hand, the term also covers the networking of vehicle occupants with
the outside world. In future, they will be able to communicate, work, surf
the internet or access multi-media services during the journey.

‘Yearly’ updated. The range of models will be updated annually to
integrate the latest hardware and software developments, and react to
changing requirements of shared fleet buyers.

The development topics of electrified, autonomous, connected and
shared will lead to a clear increase in the rate of innovation within the
automotive industry. Model cycles of five to eight years, which have
always been common in this sector, could soon be a thing of the past.
Instead, the range of models will be updated annually in order to integrate
the latest hardware and software developments. As customers will
naturally not want to buy a new vehicle every year due to the high
purchase costs, the short innovation cycles will enter the market primarily
through regular upgrades of shared vehicles.

If they want to remain successful, both manufacturers and suppliers
will have to offer user-oriented innovations. All these trends are likely to
become increasingly apparent between 2020 and 2025 — which means that
these are decisive years for manufacturers and their suppliers.
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