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BCTYII

MetoanuHi BKa31BKU MPU3HAYCHI [T ayTUTOPHOT Ta CaMo-
CTilfHOT POOOTH CTYIEHTIB 3a HampsMoM MiarotoBku 6.070104
"MopchKuii Ta piukoBHA TpaHcHOpT", podeciitHuM cripsiMyBaH-
HsM "Exkcrutyarartis CyTHOBUX €HepreTHYHUX YCTAaHOBOK" 1 0XOTI-
JIFOFOTB KOJIO MTUTaHb, MOB'A3aHUX 3 0COOIMBOCTIMU KOHCTPYKIIIH
JBUTYHIB BHYTPIITHBOTO 3TOPSIHHS Ta X 00CITyrOByBaHHS.

Merta gaHuX BKa3iBOK — PO3BUTOK HAaBUYOK TEXHIYHOTO TIe-
peKIa Ty, aHali3y OpUTIHATBHOL TiTepaTypu 3a (paxom, 3aCBOEHHS
JIEKCUYHOTO Marepiary, HEOOXiTHOTO sIK JJIsi YATAHHS Ta Iepe-
KJIaJTy, TaK i JJ1s1 PO3BUTKY HABHYOK YCHOTO MOBJICHHS 32 Ipode-
CIHHUM CIIPSIMYBAaHHSIM.

MertoanuHi BKa3iBku ckianatoThes 3 11 po3aini (Units), ski
y CBOIO Uepry NoJUIs0Thes Ha maparpadu. [laparpadu oxoruiro-
I0Th Pi3HI BUIM poOOTH, MatOTh MO1I0HY OylOBY 1 mependayaroTh
o3HaifoMiIeHHs 3 MaTepiaioM 3a (paxom. Koxken Unit € okpemMum
TUJIAKTHYHO 3aBEPUICHUM €JIEMEHTOM.

Pobora y pamkax Unit mependadyae BUKOHAHHS BIPaB i 3aB-
JaHb 3 HOBUM MOBHHM Ta MOBJICHHEBUM MaTepiajoM, BAKOHAH-
HSl TPEHYBJIBHUX JIEKCUYHHX BIIPAB, ONPAILIOBAHHS OCHOBHOTO
TEKCTY 1 BIpaBU Ha 3aKpIlUICHHS MaTepiay.

3acBOEHHS 3MICTY KOXKHO1 TEMH 3aBEPIIYETHCS BMIHHSIM aHa-
Ji3yBaTH KOHCTPYKTUBHI CXeMHU POOOTH JBUTYHIB BHYTPIITHBOTO
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3TOPSIHHS Ta CUCTEM iX 00CITyrOBYBaHHS, BAKOHAHHSIM 3BOPOTHO-
O MepeKIay OCHOBHUX PEUeHb 3 YKPAiHChKOT MOBH Ha aHTIIIN-
CBKY, K1 OPIEHTOBAaHI Ha TIEPEBIPKY 3HAHHS (PaxOBOI JIEKCUKH, 3a-
MOBHEHHSAM TPOIYCKIB Y pPEUYEeHHSX U1 (OPMYBaHHSIM BiIIO-
BIJeH HA HICIATEKCTOBI 3alIMTaHHS.

PiBeHb CKIIaAHOCTI METOJMYHUX BKA3IBOK J]A€ 3MOTY KOMYHI-
KaHTy PO3YMITH OCHOBHI i/1€1 TEKCTY, OpaTh y4acTh y IUCKYCIsAX 3a
(daxoMm. KoprcTyBay MOBH HiTKO 1 ICTATLHO CIUIKYETHCS Y MEKAX
npo¢eciifHuX TeM, MOXKE BUCIIOBIIIOBATH BJIACHY AYMKY 3 KOH-
KpETHOI Mpo0JieMH, apryMEHTOBAHO MPOTIOHYBATH LIJISIXHU ii BU-
pilIeHHSI.



UNIT 1. WHAT IS AMODERN SHIP?

Task 1. Learn the following words and word combinations:

navigation HaBirarjs

govern peryioBaTH

high sea(s) BiJIKpUTE MOpE

maritime law MOPCHKHI 3aKOH

hovercraft CYJIHO Ha IOBITPSIHIHM Moy
engine JIBUTYH

propulsion pyuiiiiHa cuia

hydrofoil 11 IBOJTHE KPHIJIO

sea-going ship MOPCBKHI KOpadeb

denote BH3HAYUTH

Task 2. Read and translate the text:

An overall answer to this question is difficult because there are so
many types and sizes. Many modern ships are so complicated from
the structural point of view that it is difficult to say exactly to what
basic structural class they belong. The choice is governed by the size
of the ship and the duty for which it is intended. A ship may be defined
as a vessel of considerable size adapted to navigation.

The word is used as a general term for sea-going vessels of every
kind. A ship may also be defined as a masted vessel of every kind
larger than a boat and suitable for navigation on the high seas.
In maritime law the word "ship" is equivalent to "vessel" and it is not
the form, the construction, the rig, the equipment or the means of
propulsion that makes a ship, but the purpose and business of the
craft as an instrument of marine transportation.

The word ship probably dominates in the following synonymic
group by more frequent usage. Each word in the group denotes the
basic notion, however differs in some shadow of meaning and
consequently in usage and in combinations with other words.

The term "vessel" includes every description of water craft or
other artificial contrivance used as a means of transportation. Craft
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(pl. unchanged) " a term in marine parlance applied to every kind of
vessel but more especially to small vessels nowadays sometimes more
sophisticated from structural or propulsion points of view (e.g. hovercratt,
hydrofoil craft). Boat " a small open craft propelled by oars, sails or
some form ofengine. This term s also applied to larger vessels built to
navigate rivers and inland waters, and sometimes to sea-going vessels
but in such case it is mostly used as a part of a compound word or
expression (ferry boat, fishing boat, rowboat, and lifeboat).

Ship " is a sea-going engineering structure to perform different
duties to ensure navigation, shipping and defense ofthe state’s interests.

Task 3. Answer the questions:

1. What defines the basic structural class of a ship?

2. What is a general term for sea-going vessels of every kind?
3. What is the difference in the meaning of the terms "vessel" and

"craft"?

4. What is a modern ship?

Task 4. Give Ukrainian equivalents for the following words:
modern, type, structure, adapt, navigation, mast, form, transportation,
dominate, term, combination, construction, instrument.

Task 5. Match each of the words in column I with it’s
definition given in column II.

I 11

1. Ship a) a small open craft propelled by oars, sails or some
forms of engine

2. Vessel b) mostly small vessels nowadays more sophisticated from
structural or propulsion points of view

3. Craft c) general word for all craft capable of floating on water
and larger than rowboat

4. Boat d) a sea-going engineering structure to perform
different duties




Task 6. Translate the text from Ukrainian into English:

B ocranHi poku HaMiTHJIAcs UiTKa CIeIliaii3aiis CyleH 3a
MPU3HAYECHHSM, 3 BUJIMCS HOBI THIM CYAEH: JUIsl IEPEBE3CHHS
HaBAJIOBAIIBHUX BAaHTAXIB, 3PI/KEHUX Ta3iB, CyXOBaHTaXHI
CyIHA BIIKPUTOTO THIY, CIICIiATi30BaHI BUCOKOIIBHIKICHI JIJIs
MEePEeBE3CHHs BAaHTAXIB YKPYITHEHUMH MicIsIMU (KOHTEHHEPO-
BO3H, CYAHA-JIXTEPOBO3M ISl MEPEBE3CHHS IUIABY4YUX OapiK),
MPUCTOCOBAHI 7SI IBHIKICHOT 0OPOOKH B TOPTaX MPOTATOM Jie-
KLUTBKOX TOJIMH, 10 MAIOTh MBUAKICT 25-30 By3, KoM(opTadensHi
MacaXUPChKIi CyHA I MOPCHKUX MOAOPOKEH, aBTOMOOLTHHO-
MacaXUPCHKI MOPOMH, CIIEIiaTi30BaHi IPOMHUCIIOBI Cy/IHA 1 BEITUK]
MIPOMUCIIOB1 0a3u, HAYKOBO-IOCIIIHI CY[IHA, CY[JHA [T OCBOEHHS
KOHTHHEHTAIBHOTO 1Ienb(y i CBiToBOTO OKeany (OypoBi cyaHa,
TU1aBy4i OypoOBi yCTaHOBKH i T. I1.).

Task 7. Speaking about a modern ship:




UNIT 2. GENERAL CLASSIFICATION OF CIVIL SHIPS

Task 1. Learn the following words and word combination:

sailing area paiioH HaBiramii

motor ship (vessel) TeroxiJ| (CyIHO)
turbine TypOiHa

nuclear reactor SJICPHUN PEaKTop

light alloy JIETKUi1 CIUIaB

fishing ship puboIIOBHUI KOpabenb
ferry IOpOM

cruise ship KpYi3HUI KOpadeib
icebreaker KpHrojiam

tug Oykcup

maintenance TEXHIYHE 00CITYTOBYBaHHS
dredger 3emiieuepraika
floating workshop IJIaBaroya MacTepHs
drilling rig OypoBa ycTaHOBKa
supply ITOCTAYaHHS

Task 2. Read the text:

All civil ships can be classified according to the following principles:

1) Sailing area " sea-going ships (deep-sea unlimited and coastal
navigation), roaders, inland water ships and "sea-river" ships.

2) Kind of main machinery " motor ships (diesel engine), turbine
driven ships (steam or gas turbine), electro-driven ships (electro-
motor), nuclear powered ships (nuclear reactor).

3) Type of propulsion device " ships with screw propeller, water
jet and vane propeller devices, paddle, sails.

4) Architectonic-structural type " number of hulls (catamaran,
trimaran), number and position of superstructures, decks; position of
the engine room.

5) Kind of material employed in hull structure " steel, light-alloyed,
plastic, wooden, iron-cement, composite ships.

6) Duty of a ship that is the service they are designed for.



According to the last principle all civil ships can be divided into
transport, fishing ships, special service and technical fleet ships.
Transport ships can carry passengers and cargo. In international law
any ship with space for more than 12 passengers is a passenger ship.
These ships range from ferries with passenger accommodation to
luxurious cruise ships which carry more than 2000 passengers around
the world. Passenger liners are employed on regular routes according
to a fixed schedule. Nowadays the number of passenger vessels has
been greatly reduced because of competition fromair transport. The
group of fishery ships includes fishing (fish-catching) ships " trawlers,
seiners, etc., " floating fishery mother ships or factories for processing
the catch and for supplying service to the crews of fishing ships. There
are fish searching and fishery research ships as well.

The group of special ships consists of auxiliary or service ships.
Among them are ice-breakers, used for keeping open a navigable
passage through ice; tugs used for towing or assisting vessels at sea;
fire-fighting ships fitted with fire-fighting equipment for assisting vessels
against damage by fire; rescue (salvage) ships fitted with special
equipment for salving stranded vessels and for towing. Referred to
special service ships are research ships, medical and training ones.
Technical fleet includes the facilities which allow performing technical
maintenance of various ships, port industry and waterways. Among
them are dredgers used for deepening channels and harbors, floating
cranes, floating workshops, cable-layers, floating docks. Technical
facilities for developing the continental shelfand World Ocean include
drilling rigs, drilling ships, pipe-layers.

Task 3. Answer the following questions:

1. What are the main indications of ships classification?

2. Into what groups can all sea-going ships be divided according
to their duties?

3. What types of ships are included into the fishery group?

4. What types of ships are referred to special ones?



Task 4. Study the diagram of ship classification:

Transport
Fishery
Special service
Technical fleet

— Duty

Sea-going

- Sailing area
Inland water
“Sea-River”

Motor ships

Type of main Turtbine-driven
machinery Electro-motor driven

Nuclear-powered

Screw propeller
Water jet propeller
WV ane propeller
Sailing

Type of ships

Type of propulsion
device

Classification of civil ships
[
Indications

Number of hulls

Architectonic- .
- (catamaran, frimaran)
stucharal type Number of superstructures, decks;

Arrangement of machinery room

Steel, light alloyed, wooden,

o Hull material iron-concrete, plastic, composite

Task 5. Fill in the blanks. Make use of the appropriate
words from the text and diagram:

1. Transport ships can carry and .

2. Passenger liners are employed on routes according
toa
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of

3. The number of passenger vessels has been reduced because

from air transport.
4. The fishery ships include fishery floating mother ships for
the catch.
5. Icebreakers keep open a through ice.
6. Technical fleet includes to perform technical
ofvarious ships.
7. Architectonic-structural type indicates the number of

, and .

8. Screw propeller, water jet and vane propellers are

Task 6. Get started studying the types of ships with the

definitions of their duties:

Types of ship Definition Translation

Container ship KonreitnepoBo3
The type of ship is
designed to carry
standard-sizes
containers in cargo
holds and deck cargo.

Bulk HagantoBanbhe
Carrier(Bulker)
This type of ship
carries cargo such as
iron ore, grain, etc.
that is loaded in bulk

not in containers.

Ro-ro ship Haxkatne
This type of ship
carries cars, buses and
trucks.
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Types of ship

Definition

Translation

Multi-purpose vessel
The type of ship
carries different
general cargoes,
containers, etc.

Bararorinsose

General Cargo Ship
She carries different
packed cargoes on the
deck and different
cargoes in holds.

CynHo ms
TepeBE3CHHS
TCHEPATBHUX
BaHTaXIB

Reefer
type of ship
different
fruit,
frozen

This
carries
cooled
vegetables,
meat, fish, etc.

Pedpwmxeparop

Chemical Tanker
This type of ship
carries different
chemical in liquid
form in tanks.

XiM0BO3

Qil Tanker
This type of ship
carries crude oil in
huge tanks.

Hadronanusne

Tanker
(Product Tanker)
This type of ship
carries different oil
products.

Tanxkep-
MIPOLYKTOBO3




Definition

Translation

Types of ship

Passenger Ship
(Cruise Liner)
Such ships wusually

carry passengers.

[Tacaxxupceke

Tug (Tug Boat)
Tug boats pull ships or
push them ahead in
ports.

Bykcup

Fishing vessel
This ship catches
different types of fish
in seas and oceans.

PuGomnosernnbke




UNIT 3. MAIN MARINE ENGINES

Task 1. Learn the following words:

power plant CIICKTPOCTAHIIIS
nuclear SIICPHUH
combustion TOpiHHS

piston MOPIIEHb

stroke TaKT

cylinder WTHD
crankshaft KOJIIHYAaCTHH BaJl
output BHITyCKHUI

fuel TAJTMBO

power eHepris

steam napu

turbine TypOiHa

shaft BaJ

rotate obepraTHcs

Task 2. Read the text:

Ships are large, complex vehicles which must be self-sustaining in
their environment for long periods with a high degree of reliability.
A ship is the product of two main areas of skill, those of the naval
architect and the marine engineer. The naval architect is concerned
with the hull, its structure, form, habitability, and ability to endure its
environment. The marine engineer is responsible for the various systems
which propel and operate the ship. More specifically, this means the
machinery required for propulsion, steering, anchoring and ship
securing, cargo handling, air conditioning, power generation and its
distribution.

There are four main types of marine engine: the diesel engine, the
steam turbine, the gas turbine and the marine nuclear plant. Each type
of'engine has it’s own particular application.

A diesel engine is a ship’s reciprocating machine, the internal
combustion engine. To understand how a diesel engine works imagine
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the piston just near the top ofits upstroke. All access from the outer
air is closed but a given volume of air has been drawn in and trapped
in between the bottom of the cylinder top and the top of'the piston.
Air is compressed and it heats. At the point of maximum compression
a needle valve in the cylinder head opens, a spray of fuel enters. An
explosion takes place and the piston is driven down the cylinder.
Working via the piston rod, crosshead and connecting rod, it rotates
the crankshaft. No diesel engine is a single cylinder engine, there may
be as many as twelve driving one crankshaft, but each cylinder is self-
sufficient in operation.

The diesel engine is started by means of compressed air admitted
into the cylinder at high
pressure via a special starting
valve. There are two main
types of diesel engines: oneis {8
the two-cycle and the other |
is the four-cycle. The power |
output of a modern marine
diesel engine is about 40,000
brake horse power (bhp).
This is now expressed in
kilowatts. Large diesel
engines, which have cylinders near 3 ft in diameter, turn at the relatively
small speed of about 108 r.p.m. These are known as slow-speed
diesel engines. They can be connected directly to the propeller without
gearing. Although higher power could be produced by higher
revolutions, this would reduce the efficiency ofthe propeller, because
a propeller is more efficient the larger it is and the slower it turns.
These large slow-running engines are used in the larger merchant ships,
particularly in tankers and bulk carriers. The main reason is their low-
fuel consumption.
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More and more of'the larger merchant vessels are being powered
by medium-speed diesel engines. These operate between 150 and
450 r.p.m., therefore they are connected to the propeller by gearing.
This type of engine was once restricted to smaller cargo ships, but now
they are used in fast cargo liners as well as in tankers and bulk carriers.

The steam turbine has until recently been the first choice for very
large power main propulsion units. Its advantages of little or no
vibration, low weight, minimum space requirements and low
maintenance costs are considerable. In steam turbines high pressure
steam is directed into a series of blades or vanes attached to a shaft,
causing it to rotate. This rotary motion is transferred to the propeller
shaft by gears. Steam is produced by boiling water in a boiler, which
is fired by oil. Recent developments in steam turbines which
have reduced fuel consumption and raised power output have made
them more attractive as an
alternative to diesel power in
ships. They are 50 per cent
lighter and on very large
tankers some of the steam
can be used to drive the large
cargo oil pumps. Turbines are
oftenused in container ships,
which travel at high speeds.

Gas turbines differ from
steam turbines in that gas
rather than steam is used to turn a shaft. These have also become
more suitable for use in ships. Many naval vessels are powered by
gas turbines and several container ships are fitted with them. A gas
turbine engine is very light and easily removed for maintenance. It is
also suitable for complete automation. The gas turbine efficiency being
low, its main advantage is its small weight and size which makes a gas
turbine installation very attractive for naval applications. Most of
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modern warships of about to
5,000 ton displacement are
powered with gas turbines
usually combined with diesel #
engines. Gas turbines arc g
easier to start and reliable in
operation. However, the use &
of astern gas turbines is a
rather complex problem;
therefore ships powered with
main gas turbine units are equipped with either controllable pitch
propellers (c.p.p.) or other reversing gears.

Nuclear power inships
has mainly been confined to X
naval vessels, particularly to
submarines. But this form of
power can be used more in !
merchant ships as oil fuels
become more expensive.

The atomic ice-breakers
opened new possibilities in &
exploring the northern areas.
They can sail for a long time without refueling. A nuclear-powered
ship differs from a conventional turbine ship in that it uses the energy
released by the decay of radioactive fuel to generate steam. The steam
is used to turn a shaft via a turbine in the conventional way.

Task 3. Answer the following questions:

1. What main types of marine engine can be found at sea today?
2. Why must the propeller shaft rotate at a relatively slow speed?
3. What is the difference between steam and gas turbine?

4. Is the nuclear power used in merchant ships?
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Task 4. Get started studying the diagram:

The classification of engines into four engine
categories.

Category I: High-speed four-stroke engines Classification of engines
with up to 100kW shaft power. 3000
The number of revolutions (RPM) normally °_' N |
lies between 1500 and 3000 revolutions per
minute (rpm). ‘
The fuel is diesel oil.

2100

Category lI: High-speed four-stroke engines

1500 - 3000 RPM.

(860)

|

with a shaft power between 100 and 5000 kW. |
The RPM normally lies between 960 and 1500 i - ‘ —

|

; a c2 =

2100 revolutions per minute. 100-5000kw &
The fuel is diesel oil. 4 stroke g
MD.Q. i

E

Category llI: Medium-speed four-stroke
engines with a shaft power between 500 and
30,000 KW.

The RPM normally lies between 400 and
1000 revolutions per minute.

The fuel is heavy oil.

c
500 - 30,000 KV

4 stioke
MDO./HFO.

400 - 1000 R
960)

(240 - 950

400 - b

revolutions per minute (RPM)

Category IV: Low-speed two-stroke
crosshead engines with a shaft power of 1500
up to 100,000 kW and RPM between 50 and
250 revolutions per minute.

The fuel is heavy oil.

cs
1500 - 160,000 KW 50250 APM

2 stroke Q-240)
HEO.

Different categories could of course overlap 50|
in some cases. 0

100 500 1500 5000 30,000 100,000

outputin kW >

Task 5. Arrange the words below into the pairs of synonyms:

restrict produce
self-sustained drive
output energy
plant traditional
navy opposite
conventional service
combustion installation
(to) power limit
remove warships
maintenance investigate
power burning
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reverse independent
general take-off
explore output

Task 6. Study the table below showing the basic units of
the SI system and their symbols:

Quantity Unit Symbol
length metre m
mass kilogramme kg
time second s
electric current ampere A
luminous intensity candela cd
temperature kelvin K
plane angle radian r
solid angle steradian st

Task 7. Complete the following table:

Quantity Unit Symbol
area square metre
volume cubic metre
velocity metre per second
acceleration metre per second second
density kilogramme per cubic metre
momentum kilogramme metre per second
angular velocity radian per second
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UNIT 4. THE TWO-STROKE DIESEL ENGINE

Task 1. Learn the following words:

scavenging MIPOyBKa
recharging nepe3apsiKaHHs
to occur TPAIISATACS
sequence of events TOPSJIOK il

to substitute 3MIHUTH

to arrange BCTaHOBJIIOBATH
exhaust manifold BHUITYCKHUHN KOJIEKTOP
to store 30epiratu

to take cover TIOKPHTTS

to rush it KUHYTHUCS J10

to incline BIIXHJISITH
whirling motion BHUXPOBHH pyX
disadvantage HEJIOJTIK

while B TOM 4ac, 5K
still BCE I1Ie

partially YaCTKOBO

below HIDKYE

to increase 301IBIIATH

to provide (with) 3a0e3MeunTH

Task 2. Read the text:

Two-cycle, single-acting Diesel engines are also used for
propulsion of ships. They provide one power-stroke per revolution,
while a double-acting 2-stroke cycle engine develops power on every
stroke. Atwo-cycle engine develops twice as much power as a four-
cycle engine with the same size and number of cylinders. Since the
four operations, i.e. suction, compression, firing (ignition and
expansion), and exhaust, have to be completed during two strokes of
the piston, more than one operation must be performed per stroke.
This complicates the engine. The piston is made to control the
admission of air and release of the exhaust gases by covering and
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uncovering ports or passages in the cylinder walls through which the
air and gases pass. These ports, scavenging and exhaust, are placed
instead of air inlet valves and exhaust valves. The exhaust ports are
located in the bottom of the cylinder and scavenging ports may be
placed at the same level or lower than exhaust ones. The fresh air-
charge is pumped into the cylinder at low pressure by means of a
scavenging pump or a low pressure scavenging air compressor, which
may be driven either by the engine itself, or by a separate auxiliary
engine or electric motor. This air not only provides the air charge
necessary for the proper combustion of the fuel but assists in clearing
the burnt gases rapidly out of the cylinder.

Fuel line

10 MOZ2lE — —Fuval nozzle
— Fuel controf
" wedge
Comman roif 4
—Focker arm
Fahgust camshaft
manitold — 4 . \ Srorting air
valve
Worer A8
JOCKE ™ : > Clearance
Sy T Combustion
space
& Starting oir
control volve
—— Cylinder liner

Packing rings —_ b
Q-\ | .\

Connecting rod
bearing bolt ——_

Connecting rod
DEOr NG~

Tie boit pul—~~___
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Task 3. Translate into Ukrainian:

compression occurs, upstroke (down stroke) of the piston, during
the latter part of the down stroke, to be made possible by substituting
opposite sides of the cylinder, in some designs, on the same side,
low pressure scavenging air receiver, to be slightly higher, to be still
closed, with the result that, to be inclined upward, to direct, to be
positioned tangentially, to be partially open (closed), valve-controlled
scavenging ports, no exhaust gas can flow out, however, pressure-
controlled valve, to drop below that in the receiver, mean effective
pressure.

Task 4. Supply the words given below into the following
sentences:

Scavenging ports, whirling motion, exhaust manifold, low-
pressure compressor, to fill, tangentially, to direct, the top of the
cylinder.

1. Thereare ... instead of inlet valves.

2. Inatwo-stroke engine ... occurs on the first stroke, upstroke.

3. The exhaust ports are connected with ...

4. Scavenging ports are in communication with ...

5. The cylinder is ... air at a pressure slightly above atmospheric.

6. ... areinclined upward ... the air toward ...

7. Scavenging ports are positioned ... to give the air ...
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Task 5. Tell about 2-cycle engines:

THE DIESEL 2 STROKE
WORK CYCLE
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UNIT 5. THE FOUR - CYCLE DIESEL ENGINE

Task 1. Learn the following words:

internal combustion engine

JIBUT'YH BHYTPIIITHHOT'O 3TOPSIHHS

stroke TaKT

revolution o0epTaHHs

single — acting OJIHOPa30BUI
double — acting TIOJIBIHA JTist

to require BUMAraTu

to intake npuiMaTH

to draw up po3pobIIsITH

inlet valve BIYCKHUM KJIanaH
cam KYJIa40K

upward stroke

Xix (mopiIHs) Bropy

downward stroke

Xix (MopIuIHs) BHU3

to compress CTUCKATHU

clearance volume pobouwnii 00'eM muITiHIpa
to reach JOCSITHYTH

fuel injection valve ¢dopcyHka

combustion chamber Kamepa 3TOpsiHHS

to ignite 3anaoBaTUCS

exhaust valve

BI/IHyCKHI/Iﬁ KJ1araH

combustion products

TIPOJYKTH TOPIHHS

except

3a BUHATKOM

expansion

PO3IIUPEHHS

Task 2. Read the text:

Any internal combustion engine has a four — stroke cycle or
a two — stroke cycle, according to whether it receives a working
impulse on the piston every other revolution or every revolution. These
two terms are commonly abbreviated to 4 — cycle and 2 — cycle,

and engines of either type may be single acting or double acting.

In the four — stroke cycle, or, as it is commonly called, the
four — cycle engine, four strokes of the piston, or two revolutions
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of the shaft, are required to complete the cycle. As the piston
moves down on its suction or intake stroke, a charge of pure
air containing the necessary oxygen for combustion is drawn in
through the inlet valve in the cylinder head. The inlet valve was
opened mechanically by a cam at the end of the previous upward
stroke. After the piston has completed the suction stroke, the
inlet valve closes, and the piston starts on an upward stroke,
called compression stroke, compressing the charge of pure air
into the inlet valve closes, and the piston starts on an upward
stroke, called compression stroke, compressing the charge of
pure air into the clearance volume to a pressure of between 350
and 450 Ib. per sq. in. About the time that the piston reaches the end
of its upward stroke, the fuel injection valve opens for a short
period, and finely atomized fuel oil is sprayed in the combustion
space under high, pressure. Because of the heat compression,
the fuel oil is ignited and burns generating heat. The piston has
now started downward on its third stroke, and the hot gases
generated by the combustion of'the oil expand and force the piston
downward on its working or power stroke. Near the end of the
working stroke the exhaust valve in the cylinder head opens, part
of the gases escape, and the pressure in the cylinder drops
approximately to the atmospheric. The piston now starts up on its
exhaust stroke, and all the products of combustion except those
contained in the clearance volume are forced out through the open
exhaust valve. The exhaust valve now closes, and the cycle is
repeated.
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COMPRESS| EXHAUST

THE 4 STROKE
WORK CYCLE

COMPRESS|

INDUCTION

Task 3. Answer the following questions:

1. How many strokes of the piston are necessary to complete the
cycle in the 4 — cycle engine?

2. Name the four strokes of the piston.

3. What valves must be closed during compression stroke? Why?

4. What is the action ofthe expanded gas?

5. Tellabout the pressure and temperature during compression.

6. What takes place when the exhaust valve opens?

7. What happens after the exhaust valve closes?
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Task 4. Translate into Ukrainian:

according to; whether it receives a working impulse; every other
revolution; engines of either type; as it is commonly called; single
acting engine; a charge of pure air; containing oxygen for combustion;
previous stroke; about the time; open for a short period; because
of; generating heat; generated by the combustion of the oil; to force
the piston down; approximately to the atmospheric; except those
contained in; are forced out through the valve.

Task 5. Find English equivalent to the following Ukrainian
words and word combinations:
4 — 2-TaKTHUH IBUTYH, KO>KEH 00epPT KOJIIHYACTOTO BaJla, TAKTH —
BCMOKTYBaHHsI, CTHCHEHHS, TOPIHHS 1 PO3IIHUPEHHS, XiJ] TOPIIHS
Bropy (BHHU3), TUCK 1 TEMIIEpaTypa, MajgaTu, arMoc(hepHuil TUCK,
KaMepa 3ropsHHS, (popcyHKa, MUK HOBTOPIOETHCS, MPOAYKTH
TOpiHHS, BUIITOBXYBATH Y€pe3 BIIKPUTUN BUIIYCKHHUH KIIaraH,
3aCMOKTYETHCS Yepe3 BIAKPUTHH BITyCKHU KilaraH.

Task 6. Complete sentences according to the content of the
text:

1. Two revolutions of the shaft are required ...

2. Acharge of pure air isdraw in .....

3. The piston starts on an upward stroke ...

4. The piston compresses the charge ...

5. At the end of compression stroke ...

6. Finally atomized fuel oil is sprayed ...

7. The fuel is ignited ...

8. The exhaust valve in the cylinder head ...

9. All the products of combustion ...

Task 7. Here is the diagram of a four—stroke diesel engine.
Cover over the diagram above and then see if you can name the
parts 1-19 indicated:
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UNIT 6. AUXILIARY MACHINERY

Task 1. Learn the following words:

auxiliary JIOTIOM DKHUH
supply TIOIaBaTH
propel MIPOCYHYTH
distillation IACTHIISILIS
sewage CTI4HI BOIU
shafting BaJl

thrust shaft YHOPHUH Baj
intermediate shaft MIPOMIKHUH BaJl
propeller shaft rpeOHMI Basl
windlass Opaummib
pump Hacoc

winch ne0iKa
shipboard 60pT cyaHa
bilge nHAIIE (CyaHA)
trim TIOPSIJTOK

Task 2. Read the text:

All marine machinery falls under two heads: that which is
responsible for the driving of the ship’s propeller, and that which
supplies the requirements of the machinery. All machinery and devices
which form the non-propulsive equipment is auxiliary machinery.

The auxiliary machinery is used to serve the main engine and
the necessities of the ship. It includes diesel generator, a boiler,
a refrigerating installation, compressors, separators, evaporators,
pumps and other units to carry out a number of functions. These
functions may be summarized as follows.

To supply the needs of the main engines and boilers. Air
compressors are used to supply compressed air for starting engines.
Coolers are used for cooling either oil or water. Water for the boilers
is also heated before being admitted into the boiler by feed water
heaters. This increases the efficiency of the boiler.
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To keep the ship dry and trimmed. This is done through the bilge
and ballast piping systems. The former removes water which has
gathered in machinery, cargo and other spaces. The latter pumps water
into and out of ballast tanks. In general cargo ships, these systems are
usually interconnected and served by the same pumps. In tankers and
other bulk carriers, these systems are entirely separate, because these
ships may need to ballast at 12,000 tons/hour and therefore need
larger pumps.

To supply domestic needs such as fresh water from distillation
plant, sanitation from sewage plant and heating and ventilation from
heaters and air conditioners.

To apply the main power of the engines for propulsion and
maneuvering. The engine power is transmitted to the propeller by
a line of'steel shafting. This is made up of the thrust shaft, intermediate
shafts and the propeller shaft. Steering gear is also necessary to operate
the rudder for maneuvering.

To supply the ship with electric power and lighting. This is done
by steam or diesel power generators.

To moor the ship and handle cargo. Deck machinery is extensive
and varied. It can be divided into anchor handling machinery —
windlass and capstans, mooring machinery — winches and capstans
and cargo handling machinery — winches and cranes. It also includes
cargo oil pumps.

To provide for safety. Firefighting and fire detection equipment,
lifeboat engines and launching gear are also included.

No type of machinery fitted to a ship, is self-sufficient. In
addition to the large number of auxiliaries needed for the operation
ofthe main machinery, most of which are now operated electrically,
electricity is playing such an important part in shipboard life to-day,
that, even ifit is needed for every other purpose requiring mechanical
operation. Therefore, all ships have power-generating stations.
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Task 3. Answer the following questions:

1. What two groups is all marine machinery divided into?
2. What is auxiliary machinery used for?

3. What are the main functions of auxiliaries?

4. Why do all ships have power-generating stations?

Task 4. Give the other words of the same root for the words
below. Find them in the text and translate the sentences in
which they are used:
require, summarize, cool, feed, heat, distillate, electrical, propulsion,
domestic, sanitation, separate, supply, evaporate, trim.
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Task 5. For the words given in (a) find the synonyms given
in(b):

a) b)
supply need
propel between

heat provide
trimmed means
sewage demand
intermediately drive
shipboard waste
summary balanced
device perform
require hotness
necessity collect
carry out home
gather completely
entirely brief
domestic on board

Task 6. Match the terms in the box with the definitions
given below. Then find in the text the sentences in which these
terms are used and translate them into Ukrainian:

boiler, pump, shaft, shafting, propeller shaft, thrust
shaft, intermediate shaft, bilge, device, windlass,
capstan, sewage plant

1) a special form of winch used to hoist anchors, house them
safely and warp the ship when in harbor;

2) bar or rod joining parts of'a machine or transmitting power;

3) the lower internal part ofthe hull adjacent to the keelson where
the water collects;
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4) the medium by which the motion ofthe engines is transmitted
to the propeller screws;

5) amachine used on board a ship for rising anchor, lifting heavy
weights or any other similar work;

6) the aftermost section of shafting which carries the propeller;

7) a machine (device) for forcing liquid, gas or air into, out of or
through something;

8) one of the lengths of main drive shafts between the thrust bearing
and the propeller shafts;

9) aninstallation for treatment or disposal of waste;

10) metal container in which water, etc. is heated;

11) the length of shafting which transmits the thrust ofthe propeller
to the thrust bearing;

12) something invented or adapted for a special purpose.

Task 7. Fill in the blanks. Make use of the active vocabulary
items and structures:
1. All ship machinery can be divided into main and
machinery.
2. Ballast piping system pumps water into and out of .
3. The auxiliary machinery is used to serve and the
necessities of the ship.
4. The engine power is transmitted to the propeller by
5. Coolers are used for either oil or water.
6. Deck machinery is divided into machinery,
machinery and machinery.
7. Bilge piping system removes water from machinery,
and other spaces.

33



UNIT 7. FUEL INJECTION SYSTEM

Task 1. Learn the following words:

to operate NpalfoBaTh
intermittent nepepUBYaCTUH
to be in general use BHUKOPHCTOBYBaTH

fuel injection pump

MaJABHHUI HACOC

nozzle

COILIO

pump barrel IIJTIHIp Hacoca
discharge valve BUITYCKHUH KJIalaH
keep (kept) 30epiraTu

amount KIJIBKICTh

to mount MOHTYBAaTH

to create CTBOPIOBATHU

to deliver JIOCTaBUTH

to depend on 3aJIe)KaTH BIJI

to prevent 3amodiratu

as soon as SIK TUTBKU

OaliracHUi Kjaax

bypass valve

Task 2. Read the text:

In an internal combustion engine the combustion process is rather
complicated. All such engines operate with intermittent combustion.
A charge of fuel is mixed with the air and ignited in the engine cylinder.
For introducing the fuel charge into the cylinder if a Diesel engine fuel
injection system is in general use.

Each cylinder has its own fuel injection pump connected directly
through piping to the spray nozzle of the individual engine cylinder. In
this system oil is drawn into the individual pump through the suction
valve. When the nose of the fuel cam strikes the lower end of the
pump plunger, the oil in the pump barrel is forced out through the
discharge valve. The pipe- line is kept filled with oil, so when a new
charge if oil enters the piping from the fuel pump, an equal amount is
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pushed out of the pipe into the spray valve mounted in the cylinder
head. This oil acts upon the surface created by the design ofthe spray
valve needle. The oil then issues through openings into the engine
cylinder.

The amount of oil the pump delivers to the engine is controlled by
the governor — the particular type of control depends upon the pump
design. On some, the pump stroke is varied to control the oil charge,
on others a bypass valve allows part of the oil to flow back into the
pump suction line.

The spray valve may have a spring — loaded differential needle
which is lifted by the oil pressure as soon as the pump starts its delivery
stroke. The fuel valve may also contain only a light check valve to
prevent the cylinder gases passing through the valve; this is called an
open nozzle.
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Task 3. Answer the following questions:
1. What are the basic systems of introducing the fuel charge into
the cylinder?
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2. How long does combustion continue?

3. What can you tell about the time of introduction the fuel.
4. What is the amount of oil controlled by?

5. What can the spray valve have?

Task 4. Find English equivalents to Ukrainian words and
word-combinations:
CHCTEMa BIIPUCKYBAaHHSI TAJIMBA; POIIEC 3MIITYBaHHS; CKIIaTHHIA;
3apsiJi; IepepuBYACTHI; 3a3BUYall BUKOPHCTOBYETHCS; CBil (B1ac-
Hul); (OpCyHKa; COIUIO; MAJIMBHUI KylIauoOK; HWKHS YacTHHA,
TUTYHKEp; OalImacHUil KiiarnaH; BUIITOBXYBATH.

Task 5. Form nouns from the verbs:

a) to inject; to expand; to complicate; to vary; to create; to
introduce; to introduce; to connect; to reduce; to ignite;

b) to form; to charge; to issue; to control; to flow; to load; to
start; to pass; to pump; to force; to use;

¢) compose sentences using both verbs and nouns.

Task 6. Ask as many questions as you can:

1. Combustion continues until the entire fuel charge has been
burned.

2. Each cylinder has its own high pressure fuel pump connected
to the spray nozzle.

3. Small-bore, high-speed engines require highly developed
combustion chamber to pre-pare the fuel charge.

4. Atomization and spreading ofthe fuel depend on the shape of
the combustion space.

Task 7. Translate into English using the text:

1. KoHcTpykTopH po3po0uiu 6arato CUCTEM BIIPUCKYBaHHS.

2. IcHyIOTBh 2 OCHOBHI CHCTEMH TOIaHHS MAIUBHOTO 3apsiLy
B IIWUTIHJP AU3EIBHOTO JBUTYHA.
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3. 3apsa manuBa 3MINIYETHCS 3 MOBITPSIM Ta BO3IYXOM,
3aIaiOeTHCS B IIMIIIHIPI IBUTYHA.

4. Bcei aeurynu (/IB3) mpaiiomTh 3 mepepuBUYACTUM
3TOPSIHHSM MAJINBA.

5. IlanuBO HAAXOAWTH B IHIUBIAyalbHUN HACOC dYepe3
BCMOKTYIOUM KJIAIIaH.

Task 8. Tell about fuel injection system.



UNIT 8. ENGINE LUBRICATION

Task 1. Learn the following words:

unit OJIMHULISA
relative BIITOBITHAI
to apply 3aCTOCOBYBATH
despite HE3aJIC)KHO BiJT
to oxidize OKHCJITUTH
past TiCIist
to assemble 310paTH

Task 2. Read the text:

The purpose of lubrication is the maintenance ofa film of lubricant
between any two surfaces having relative motion. In the diesel engine
there are two general types of surfaces — those inside the cylinders
and those in the bearings. Mineral oils are mostly used as lubricant.
This oil must be applied in small quantities for lubrication of the cylinders,
but if it is used for bearing lubrication, the oil can be applied in any
desired quantity and used repeatedly.

Cylinder Lubrication

Cylinder lubrication has two purposes — to maintain the required
film to separate the liner surface and the surfaces ofthe piston rings
and to act as a seal to prevent gases from blowing past the rings.
These things must be done despite high temperature of combustion
and high pressure resulting from combustion. The first tends to oxidize
or burn the oil and the second tends to squeeze it out from between
the surfaces or force the combustion gases past the rings. The principal
problem is to produce oil that will not break down and form carbon
and gum- my lacquer that will cause the piston rings to stick or break.

The customary method of applying oil to the cylinder walls is by
means of small pumps assembled in units of from 2 to 24, known as
mechanical lubrications. The oil is supplied in measured quantities,
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only enough to maintain a filmand continuously replace that portion of
the oil that is burnt or blown past the rings.
Bearing Lubrication
Bearing lubrication is effected by means ofa pressure circulating
system. A large amount of oil under pressure if forced through the
bearings. In general, the system is made up of a sump from which a
circulating pump draws oil and discharges it through the coolers and
filters to a manifold which has a branch to each main bearing. Some of
the oil flows out of the ends of the main bearings while the rest passes
through an axial hole in the crankshaft to the crank- pin bearings.
Here more oil is lost and the rest passes through axial holes in the
connecting rods to the wristpin or crosshead bearings. From here all
of the oil may be discharged from the bearings into the crankpin or a
portion may be passed through pipes to the interior of the pistons for
cooling purposes and then return to the sump.

LUBE OIL SUPPLY VIA

CYLINDER SWIVEL JOINTED PIPES
LUBRICATING CYLINDER TO CROSSHEAD,
QUILLS IN HEAD PISTON COOLING, AND
LINER oL BOTTQM END BEARING
_ COOLED
PISTON
CYLINDER glé%ES'l(')éLR
LUBRICATOR OIL SUPPLY o Sty
SUPPLY
TO BOTTOM
PUMP___I1IILL  Enp
'LE BEARING OIL SUPPLY MAIN LUBE
TO MAIN OIL PYMP
I BEARING
LUBE OIL
CENTRIFUGE - "l 1
FOR OIL SUMP.
CLEANING B E O SUMR -

LUBE OIL FILTERS UBE OIL COOLER

Task 3. Answer the following questions:
1. Why is it necessary to lubricate the engine parts?
2. What oilis used for lubrication?
3. What mechanism supplies oil to the cylinder walls?
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4. What lubrication system is used to oil bearings?

5. What quantity can oil be applied in when lubricating cylinder
and bearings?

6. What way does oil pass to the crankpin bearings?

7. Why is it necessary to clean the oil before supplying it to the
system?

Task 4. Translate the following words and word-
combinations from English into Ukrainian:
a film of lubricant, to have relative motion, to separate, to act as
a seal, to prevent gases from blowing, past the rings, to oxidize
the oil, to squeeze the oil out, to apply oil, to assemble in units,
measured quantity, is effected by, pressure circulating system, large
amount, to force through, to draw and discharge, a manifold with
a branch, axial hole, crankpin bearing, wristpin bearing, crosshead
bearing, a portion of oil, to pass through the pipe, interior of the
piston, a sump.

Task 5. Give English equivalents:
11100 3MacTHTH, MATPUMYBATH MACIISTHUAH 1Iap, PyXOMi YaCTHHH,
crcTeMa MacTHJIA ITijl THCKOM, CBEpJIIHHS OTBOPIB, IIepeiaBaTi
MacTHJIO JI0, CTIKATH B KapTep, MOKpUU KapTep, HaJIUIIOK
MacTHJIa, CyXHi KapTep, 3amo0irTt YTBOPEHHIO CMOJIO- Ta JIAKO-
MOIIOHOTO Harapy, 3aJuMaHHs Kilellb, HarHITaTH, MOTHILOBUN
MIITUITHUK, TIATYHHAN MAITATTHAK.

Task 6. Translate into English:

1. MacTuiio 3amo6irae 3HOCY JieTaneil IBUTYHA.

2. Macruso nnitiHIpiB Mae 2 MeTH. MaciisiHa TTiBKa po3aiisie
MOBEPXHI BTYJIOK 1 HOPIIHEBUX Kijelb. BoHa 3amobirae mpopuBy
rasiB 3a KUTbLSIMH.
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3. Jlns 3ManieHHs MiAMUITHUKIB BUKOPHCTOBYETHCS IIUPKY-
JISALIMHA cCUCTEMA i THCKOM.

4. LupKynsiifHAN HACOC BTATYE MAaCTHIIO 1 TIOJIA€ HOTO Yepe3
OXOJIO/PKYyBayi Ta (PUIBTPH 10 TPYOOTIPOBOTY.

5. MacTuio noaaeTbes 10 MOPITHEBOTO MIAIIUITHUKA Yepe3
OTBIp B IIATYHI.

6. MexaHi4Hi JIyOPHKATOPH TOJAIOTh MACTHIIO B HEBEJIHKIM
KUTBKOCTI.



UNIT 9. ENGINE COOLING SYSTEM

Task 1. Learn the following words:

brake horsepower

eeKTUBHA NOTYKHicTb (Y K.C.)

frictional heat

TEIIO TPH TEPTi

rubbing surface

TIOBCPXHA TCPTA

to remove BUJAJIUTH
overheating Tieperpis
breakdown HECITPaBHICTh
loss of strength BTpaTa MIIHOCTI
excessive Ha/IMipHUH

due to 3aBJISIKH
unequal HepiBHOMIpHUH
jacket COpouKa

to transfer nepeaaBaTu
cooler OXOJIOJDKYBaY
to absorb TIOTJIMHATH
exhaust manifold BHXJIONTHUI KOJIEKTOP
water-to-water BOJIIHUI

Task 2. Read the text:

When fuel burns in the cylinders of a diesel engine only about
one-third of the fuel’s heat energy changes into mechanical energy
and then leaves the engine in the form of brake horse- power. The rest
of'the heat shows up in hot exhaust gases, frictional heat of the rubbing
surfaces and heating of the metal walls which form the combustion
chamber, namely, the cylinder head and piston.

The cooling system job is to remove the unwanted heat from
these pasts so as to prevent:

1. Overheating and resulting breakdown of'the lubricating oil film
which separates the engine rubbing surfaces.

2. Overheating and resulting loss of strength of the metal itself.

3. Excessive stresses in or between the engine parts due to
unequal temperature.
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Cylinder heads and cylinders are generally provided with jackets
through which cooling water is circulated. Pistons transfer their heat
to the cylinder walls and to the lubricating oil. Many engines use oil
coolers to remove the heat in the lubricating oil.

The heat balance of an engine and the amount ofheat absorbed
by the cooling water vary with the type of engine and the design of
cylinders; exhaust manifold, pistons lubricating oil systemand any other
equipment which may be cooled directly or indirectly by the circulating
water.

Closed Cooling System

In closed cooling systems the jacket water is re-circulated through
closed heat exchangers. A heat exchanger is a device that transfers
heat from one fluid to another. Thus, in closes systems, the same water
remains in the system indefinitely and is re-cooled without exposure
to air. The heat exchanger may be water-to-water (shell-and-tube
type) or water-to-air (radiators and evaporative coolers). With water-
to-water heat exchanger the secondary water may pass through only
once if the supply is ample and there is no need to conserve it. Scale
deposits are not as serious in heat exchangers can be easily cleaned.

In the radiator type of a closed system air blown by a fan cools
water within the tubes of the radiator. The water is not exposed to the
air and there is no evaporation.

Both salt and fresh water are used for cooling system. When
a separate fresh-water sys- tem is employed, an extra fresh-water
cooler and pump for circulating sea water through this cooler must
be available. The advantages of the separate fresh-water system
are that higher temperatures of the cooling water can be used; salt-
water fittings are not necessary beyond the fresh-water cooler, muddy
(dirt) and other objectionable over-board water cannot get into the
engine jackets, main circulating-water piping and circulating-water
pumps.
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The temperature of the discharge from sea-water cooling
systems shouldn’t exceed 130°F, because higher temperatures lead
to deposit of solids on the cooling surface. When fresh water is used
for cooling, the discharge water temperature should not exceed
160°F to maintain efficiency the temperature of the cooling water
shouldn’t fall below 100°F. Under no account must a large amount
of cold water be supplied suddenly into a hot engine. Such sudden
cooling would cause unequal contraction of the structural and
working parts, would crack cylinder heads and cylinders and lead
to seizing of pistons.
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Task 3. Answer the following questions:

1. In what form does mechanical energy leave the engine?

2. What’s the cooling system’s job?

3. What are cylinder heads and cylinders provided with?

4. Where do pistons transfer their heat?

5. What is the heat exchanger?

6. What types of heat exchangers do you know?

7. What should you know about the temperature of cooling water?

8. What can a large amount of cold water supplied into hot engine
cause?

Task 4. Translate into Ukrainian defining the prefixes in
the words:
unwanted, unequal, uncomfortable, indirectly, insufficient, indefinitely,
incorrect, irregular, discharge, disconnect, remove, re-circulate,
recover, reheat, re-cool.

Task 5. Combine the following words with the above and
translate them into Ukrainian:
heat, heating, stress, conditions, cooling, water level, timing, supply,
operation, combustion products, heat balance, as much heat as possible,
cold water, circulating pump.

Task 6. Translate sentences paying attention to the
Infinitive functions:

1. The cooling system job is to remove the undesirable heat from
the moving parts of the engine.

2. Many engines use oil coolers to remove the heat in the ubri-
cating oil.

3. To transfer heat from one fluid to another a heat exchanger is
used.
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4. Cooling is also provided for the exhaust manifold to prevent
high temperatures.

5. The plant utilizes a heat exchanger to recover heat from exhaust
gases.

Task 7. Translate sentences from Ukrainian into English:

1. HuniaapoBi KPHUIIKK 1 MWIIHAPU 3a3BUYAN 3a0e3medeHi
COPOYKAMH.

2. MacistHu# X0JI0IMITbHUK BUKOPHCTOBYIOTH JJISI BUIAJICHHS
TeIuIa 3 MacTUIA.

3. [Ipu3Ha4YeHHs CUCTEMU OXOJIOJHKEHHS — 3aro0irTu mnepe-
IpiBY IOBEPXOHb TEPTSI.

4. TernoBwuii GalaHC IBUTYHA MOJKE 3MIHIOBATHCS B 3aJIEXK-
HOCTI BiJl TUITY IBUT'YHA 1 KOHCTPYKIIi1 IIMJTIH/IPIB, TIOPILIHIB 1 CH-
CTEMU 3MAaIlleHHS.

5. TermmooOMIHHUKH MOXKYTh OyTH BOZISIHOTO 1 TOBITPSIHOTO
OXOJIOJPKEHHSI.

6. OX0JI0/)KeHHS TIPICHOIO BOJIOF0 BUKJIMKA€E MEHIIIE BiJIKIIa-
JICHHSI OCa/IKiB 1 HAKUITY Ta 3MEHIITY€ KOPO3ifo.



UNIT 10. TURBOCHARGING SYSTEM

Task 1. Learn the following words:

available JIOCTYITHUH

output BHXiJTHAa OTY)KHICTh
dimension po3Mip

density I'yCTHHA
turbocharging TypOOHaITYB

to equip o0namHaTH

normally aspirates engine | nBUryH 0€3 HTYBY
in turn Y CBOIO Uepry
reciprocating pump TOPITHEBHI HACOC
stage CXOJUHKa

resistance orrip

transmission neperaya

to maneuver MaHEBPYBaTU

pulse ITyNbCYIOYHH

meet smb’s requirements BIJIMIOBIJTATH BUMOTaM

Task 2. Read the text:

To increase the available output of a diesel engine of given
main dimensions the engine is connected with one or more exhaust-
gas turbine-driven compressors and air coolers: an arrangement
which is generally known as turbo charging. The only difference
between an engine equipped in this manner and a normally
aspirated engine is that the former operates at an in — creased
pressure level. The exhaust gas drives a turbine which, in turn,
drives a centrifugal compressor which increases the air pressure
before the reciprocating scavenging air pumps. Since the density
of scavenging air is increased by the pressure rise in the turbo-
compressor and the subsequent cooling, a larger quantity of air by
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weight is entrapped in the cylinder which, in turn, permits
the combustion of a larger quantity of fuel and gives a higher
available output. Each turbo-charger consists of a single stage
or two-stage centrifugal compressor and axial turbine which are
assembled on the same shaft. Rotation of the rotor depends on the
engine load and scavenging resistance, since the unit is connected
to the engine without any mechanical transmission. The turbo-
charged engine is maneuvered in the same manner as a normally
aspirated engine.

MAK engines use only pulse turbo charging and to meet this
requirement cylinder numbers which permit good grouping of
the turbocharger connections are employed. A distinction is made
between three-pulse charging for 6-9 and 12 cylinder engines
with cams specially timed for three-pulse mode and four-
pulse charging for 8 and 16 cylinder engines with completely
different timings for the four-pulse mode. The disadvantage of
pulse charging for highly-supercharged engines compared with
the constant pressure charging is the fact that during the full load
the single-stage exhaust turbine can only utilize the lower part
of'the very high exhaust gas pressure wave. But this is the advantage
at part load or reduced power. Pulse charging has a further
advantage that the engine can adapt very quickly to sudden changes
in load.

With exhaust gas turbo-charging it has proved possible to triple
the power obtained from the swept volume ofa diesel engine.
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Task 3. Answer the following questions:

1. What is a purpose of supercharging?

2. What is a turbocharger?

3. What’s the difference between normally aspirated engine and
turbocharged engine?

4. What does the rotation of the rotor depend on?

5. What permits the combustion ofa larger quantity of fuel?

6. What is the result of this combustion?

7. What is the disadvantage of the pulse turbo charging?

Task 4. Compose your own sentences with the words:
full load, drive, larger quantity, increase.

Task 5. Translate the following word-combinations into
Ukrainian:
burning more fuel oil, at a pressure higher than atmosphere, exhaust-
gas turbine-driven compressor, air cooler, is generally known, the only
difference, normally aspirated engine, pressure level, reciprocating
scavenging air compressor, by the pressure rise, subsequent cooling,
larger quantity, higher output, single-stage, axial turbine, on the same
shaft, depend on the load, scavenging resistance, transmission, to triple
the power, swept volume.

Task 6. Give English equivalents to the Ukrainian words
and expressions:
30UTBIINTH; TOTYKHICTh IBUT'YHA; TYPOOHA/ITyB; BUCOKA TEMIIE-
partypa i TUCK; BUXJIOIHI Ta3H; TypOOKOMIIpECOpP; IOBHE HAaBaH-
TQKEHHS; YaCTKOBE HABAHTAXCHHSI; IMITYJIbCHHIA;, TUCK TTOBITPSI;
M1 THCKOM; BIILIEHTPOBUH; TOPITHEBUH; CXOINHKA; TIepeaaya;
TaKUM K€ YUHOM;, TIOBHICTIO BiIPI3HAETHCS; TOCTIHHUIA THCK; BU-
KOPUCTOBYBATH; MTPUCTOCYBATHCS.
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Task 7. Form adverbs using suffix —ly and translate into
Ukrainian:
general, subsequent, main, normal, mechanical, special, complete, high,
full, part, quick, sudden, independent, hard, different.

Task 8. Translate sentences paying attention to modal verbs
and their equivalents:

1. The power output of any engine can be increased by burning
more fuel in the cylinder.

2. The fuel pumps must have a definite phase relation to the engine
crankshaft.

3. All engine parts may be removed and replaced easily.

4. The worn rings have to be replaced by new ones.

5. To burn more fuel more quantity of air should be supplied.

6. These valves were to be pressure tested.

Task 9. Translate from Ukrainian into English:

1. HagmyB — 11e mipotiec, 3a JIOMOMOTOFO SIKOTO IFJTIH/P JIBU-
T'YHA 3apSKAETHCS TIOBITPSIM ITiJI TUCKOM.

2. JIBUTYH 3 HQUTyBOM TIPAITIO€ HA MiBUIIIEHOMY PiBHI THCKY.

3. BuxyionHi ra3u npuBOAATh Y pyX TypOiHYy.

4. TypOonaztyB OyBae IMITYTbCHHH 1 TOCTIHHOTO THCKY.

5. IlepeBara iMIYJIbCHOTO HAJUTyBaHHS Y TOMY, IO JABHTYH
IIBU/IKO ITPUCTOCOBYETHCS 10 HECTIOIIBAHUX 3MiH y HABAHT)KEHHI.
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UNIT 11. AIR STARTING SYSTEM

Task 1. Learn the following words:

to admit BHU3HABaTU

to locate pO3TaloByBaTH
convenient=comfortable 3pyqHHH

starting valve ITyCKOBUM KJIanaH
because TOMY, IIIO

gear npuna

chain JIQHLIOT

belt peMiHb
maintenance 00CITyrOBYBaHHS
vitally essential JKUTTEBO BaXJIMBUM
attached TIPUKPIiTUICHUH

to eliminate ycyBaTH

in accordance with BIJIIOBITHO 1O

to be in use=to use BHUKOPUCTOBYBAaTH
to incorporate 00'eHyBaTHCS
pipe line TpyOOnpoOBiJ

Task 2. Read the text:

Part I

Although all small engines and some fairly large ones used in
connection with electric drive are started by electric motors? In
connection with electric drive are started by electric motors, the method
almost used for starting engines of more than 200 h. p. is by admitting
air at 250 to 400 Ib. pressure to the cylinders through timed valves.
Air for this purpose is provided at any convenient point in the engine
room and connected to the starting valves in the cylinder heads.

This compressor is of two-stage construction because of the lower
pressure to be handled. In some cases the compressor is built into the
engine but driven by gears, chairs, or V-belts, and in most installations,
especially of large engines, it is independently operated, usually by an
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electric motor but in some cases by a separate auxiliary engine. Since
the maintenance of an adequate supply starting air is vitally essential,
the air compressors must be installed in duplicate. If an attached
compressor is used, a small independent unit must be provided; if no
attached compressor is used, two and sometimes three units are
installed.

In order to eliminate the possibility of the compressor’s not being
started in time during extended periods maneuvering, automatic
controls should be installed that will start and stop the compressors in
accordance with pressure changes in the air tanks.

Part 11

Although every air starting system uses timed valves in the cylinder
heads for admitting air into the cylinders at the right point in the cycle,
there are several different methods in use for operating these valves.
In every case the air main leading from the tanks is connected to each
starting valve, but air is turned into these lines only during the times
when the valves are in operation.

In one arrangement the valves are operated by cams and levers,
the levers being mounted on eccentric fulcrum bearings. Normally the
rollers are held up clear of the cams but, when the eccentric bearings
are rotated by the control gear, which at the same time operates to
open the valve that admits air to the lines leading to the cylinders, the
rollers drop onto the cams and the valves open and close in accordance
with their timing under the influence of the cams and valve levers.

In another arrangement the starting valves in the heads are simply
spring-loaded valves that open when air pressure in the valve body
exceeds the spring pressure. Air is admitted to the valves at the right
times by cam— operated control valves in a control unit at the operating
station. In other designs the starting valve is operated by a piston in
a cylinder incorporated in the valve body. Air is admitted to this cylinder
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through a small pipe line leading to a timed pilot valve in the control
unit at the operating station. In every case the maneuvering gear is
arranged so that air from the tanks is automatically turned on when
starting controls are moved to the start position, and cut off when they
are moved to the run or stop position.

Distributor
1 Pilot Valve

Air Start
Valve
1 per Cyl

o

Bursting !

Manifold Disk

SDNR

HP| LP
Turning
Gear

interfock

HP LP

2 Stage Start Air
Compressors
with Intercoolers

0 SDNR

HH
Receiver

Drain

Start
Signal

Task 3. Translate into Ukrainian:

Almost universally used, 200 h.p., at 250 Ib. pressure, timed
valves, to discharge air to tanks, at any convenient point, two-stage
compressor, to be handled, to be driven by gears, v-belts, chains,
a separate engine, an adequate supply of air, to be installed in duplicate,
attached compressor, automatic controls, pressure changes, air main,
leading to, arrangement, by cams and levers, eccentric fulcrum bearing,
to hold up clear of the cams, control gear, to drop onto the cam,

54



simple spring-loaded valves, to exceed spring pressure, control unit,
operating station, maneuvering gear, to be arranged so that, cut off,
turn on, run position, stop position, to be in operation.

Task 4. Find English equivalents in the text:
3aIlyCTUTH JABHUTYH; JUIS €1 METH; 3pyYHe Miclle; MallliHHE Bifl-
JUICHHS; KOHCTPYKIIist; uepe3; OUThII HU3bKHA TUCK; Y JCSIKHX BU-
najikax; BOYJJOBaHHIA; 0COOINBO; TPAIIOE HE3AIEKHO Bill IBUTY-
Ha; OKPEMUU; OCKUILKH; KUTTEBO BAKJIMBUM; 11100, BIIMOBIIHO
710; HE IMBIISTYMCH HA T, I110; B MOTPIOHMI Yac; y KOXKHOMY pasi;
y 3BUYAITHOMY CTaHi; HE TOPKATUCS;, B IIeH K€ Yac; BIAMOBITHO

n.n

710; Y KO)KHOMY pa3i; mojoxenHs "myck'"; "podora"; "crom".

Task 5. Complete the sentences:

1. This compressor is ... unit.

2. All the diesel engines are started by ...

3. The compressors can be driven ...

4. Ifan attached compressor isused ...

5. Automatic controls will start and stop the compressors ...
6. Timed valves in the cylinder heads are used for ...
7. The levers are mounted on ...

8. The air main is connected ...

9. Spring-loaded valves open when ...

10. The air starting valve is operated by ...

11. Air is admitted to ...

12. Starting controls are moved ... and cut off ...

Task 6. Read abbreviations in full and translate them into
Ukrainian:
450 lbs, 2.100 h.p., b.h.p., 28 in, 64 psi, etc., i.e., 30°C, 100°F,
cu. ft.,, H.P., L.P.
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Task 7. Translate from Ukrainian into English:

1. BigkpuiiTe HarHiTaIbHUI KIamaH HA MUPKYISIIHHOMY
Hacocl.

2. IlepeBipTe TUCK y pecuBepi MyCKOBOTO MOBITPA.

3. BinkpuiiTe BeHTeN Ha TPYOOTIPOBO/I MTO1a41 TATBA.

4. YBIMKHITh HACOC OXOJIOJKYIOUOT BOJIH.

5. TlepeBipTe THCK MacTHIIA.

6. [IpokauaiiTe cucTeMy IMyCKOBOTO TIOBITPsI, OO BUIATUTH
BOJIOTY (BOJy) 1 3MaCTHTH BCi KJIAlTaHU CUCTEMH.

7. ITIpoBepHITH KOJTIHYACTHIA Basl IBUTYHA Ha 1 000pOT i mepe-
KOHaHTeCs, 10 BC1 pyXOMi YaCTHHH MPAIIOIOTh BUIHHO.
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