Текст для домашнего чтения – Вариант 1
Essential parts of a Diesel Engine
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Задания по работе с текстом для домашнего чтения
Устная часть
1. Просмотрите текст, найдите и выпишите незнакомые слова. Послушайте, как они произносятся, переведите. Определите, какие из выписанных вами слов являются терминами. Выучите их.
2. Прочитайте и переведите текст.
3. Задайте 5 вопросов к тексту и ответьте на них.
Письменная часть
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VII Выпишите не менее 4 предложений с глаголами в Passive Voice. Перепишите предложения в Active Voice. Переведите полученные предложения.
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Задания по работе с текстом для домашнего чтения
Устная часть
1. Просмотрите текст, найдите и выпишите незнакомые слова. Послушайте, как они произносятся, переведите. Определите, какие из выписанных вами слов являются терминами. Выучите их.
2. Прочитайте и переведите текст.
3. Задайте 5 вопросов к тексту и ответьте на них.


Письменная часть
I Выпишите не менее 4 предложений с глаголами в Passive Voice. Перепишите предложения в Active Voice. Переведите полученные предложения.
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V Подготовьте описание устройства подводной лодки.
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Задания по работе с текстом для домашнего чтения
Устная часть
1. Просмотрите текст, найдите и выпишите незнакомые слова. Послушайте, как они произносятся, переведите. Определите, какие из выписанных вами слов являются терминами. Выучите их.
2. Прочитайте и переведите текст.
3. Задайте 5 вопросов к тексту и ответьте на них.

Письменная часть
I Выпишите не менее 4 предложений с глаголами в Passive Voice. Перепишите предложения в Active Voice. Переведите полученные предложения.


[image: ]


Текст для домашнего чтения – Вариант 4

[image: ]
Задания по работе с текстом для домашнего чтения
Устная часть
1. Просмотрите текст, найдите и выпишите незнакомые слова. Послушайте, как они произносятся, переведите. Определите, какие из выписанных вами слов являются терминами. Выучите их.
2. Прочитайте и переведите текст.
3. Задайте 5 вопросов к тексту и ответьте на них.
Письменная часть
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V Выпишите не менее 4 предложений с глаголами в Passive Voice. Перепишите предложения в Active Voice. Переведите полученные предложения.

VI Подготовьте описание устройства подводной лодки.
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Задания по работе с текстом для домашнего чтения
Устная часть
1. Просмотрите текст, найдите и выпишите незнакомые слова. Послушайте, как они произносятся, переведите. Определите, какие из выписанных вами слов являются терминами. Выучите их.
2. Прочитайте и переведите текст.
3. Задайте 5 вопросов к тексту и ответьте на них.

Письменная часть
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V Выпишите не менее 4 предложений с глаголами в Passive Voice. Перепишите предложения в Active Voice. Переведите полученные предложения.
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Задания по работе с текстом для домашнего чтения
Устная часть
1. Просмотрите текст, найдите и выпишите незнакомые слова. Послушайте, как они произносятся, переведите. Определите, какие из выписанных вами слов являются терминами. Выучите их.
2. Прочитайте и переведите текст.
3. Задайте 5 вопросов к тексту и ответьте на них.

Письменная часть
[image: ][image: ]
[image: ]
VI Выпишите не менее 4 предложений с глаголами в Passive Voice. Перепишите предложения в Active Voice. Переведите полученные предложения.


Текст для домашнего чтения – Вариант 7

General Description of a Ship
The main body of a ship is called a hull1. The hull is divided into three main parts: the foremost part is called the bow, the rearmost part is called the stern, the part in between is called midships. The hull is the main part of a ship. This is the area between the main deck the sides, (port and starboard) and the bottom. It is made up of frames covered with plating. The part of the hull below water is the ship‘s underwater body. The distance between the waterline and the main deck is the vessel‘s freeboard. The hull is divided into a number of watertight compartments by decks and bulkheads. Bulkheads are vertical steel walls going across the ship and along. The hull contains the engine room, cargo spaces and a number of tanks. In dry cargo ships the cargo space is divided into holds. Openings giving access to holds are called hatches. In liquid cargo vessels the cargo space is divided into tanks, which are used for fresh water and fuel.
All permanent housing above the main deck is known as superstructure. Nowadays, cargo vessels are built with the after location of the engine room and bridge superstructure to gain more space for cargo. The forward raised part of the deck is called the forecastle18, and its after raised part is the poop. On deck there are cargo handling facilities, such as cranes, winches, derricks, etc. Ships having derricks also have cargo masts and cargo posts (or samson posts) on deck.
Since a ship is supported by fluid pressure, she will incline in any direction in the process of loading according to the position of the weights placed on her.
Therefore the ship‘s position below water must be closely watched. The angle that a ship is making fore and aft with the water is known as trim. An extreme difference between the water levels at each end of the ship indicates bad loading. The levels are read by numbers painted on the ship‘s stem and called draught marks. A list or inclination from one side to another, caused by faulty loading, is known as heel. In the course of loading load lines must be watched above all. The load lines are engraved then painted on both sides of ships. The divided circle on the left shows the depth to which the ship may be loaded in summer. Below this line are two lines. The one marked W means winter loading, the lower one marked WNA means the maximum depth to which the ship may be loaded if she is going across the North Atlantic in winter. The other marks above these are: T for tropical, F for fresh water. 
These lines are shown on the ship‘s Load Line Certificate. In case of overloading a ship, so that these lines are under water, the penalties are severe.

Задания по работе с текстом для домашнего чтения
Устная часть
1. Просмотрите текст, найдите и выпишите незнакомые слова. Послушайте, как они произносятся, переведите. Определите, какие из выписанных вами слов являются терминами. Выучите их.
2. Прочитайте и переведите текст.
3. Задайте 5 вопросов к тексту и ответьте на них.


Письменная часть
1. Read the exercise and insert the missing words and expressions.
1. The main body of a ship is called the … .2. The foremost part of the hull is called the …; its rearmost part is called the …; the part in between is called … .3. The hull is the area between … .4. The hull is made up of … covered with … . 5. The part of the hull below water is the ship‘s … . 6. The distance between the waterline and the main deck is the vessel‘s … . 7. The hull is divided into a number of … by … . 8. … are vertical steel walls going across the ship and along. 9. The hull contains … . 10. In dry cargo ships the cargo space is divided into … . 11. Openings giving access to holds are called … . 12. At the fore end of the hull are …, and at the after end are … . They are used for … . 13. The space between the holds and the bottom of the hull contains … . 14. If a ship has double sides, the space in between contains … . 15. All permanent housing above the main deck is known as … . 16. The forward raised part of the deck is called … and its after raised part is the … .
2. Ask questions according to the model.
Model: What is the main body of a ship called? - It‘s called the hull.
Ask: 1. into how many parts the hull is divided; 2. what the main parts of the hull are called; 3. what the hull of a ship is made up of; 4. what spaces the hull contains; 5. what cargo handling facilities a ship has. 
3. Find sentences with the verbs in the Passive Voice. Write out the passive forms of the verbs. Define their forms. Rewrite sentences in Active Voice.
4. Comprehension questions.
1. What is the main body of a ship called? 2. What parts is the hull divided into? 3. What is the hull made up of? 4. What cargo spaces are there in dry cargo (liquid cargo) ships? 5. What is superstructure? 6. Where is superstructure located on modern ships? 7. What cargo handling facilities are there on deck? 8. What do we call the forecastle and the poop?
5. Form the derivatives on the base of the word indicate. Use the words in the sentences of your own.
6. Describe general arrangement of the ship.
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image4.png
O | B ascovmpdt X {+

X Asmabuners  §] Angexc

= of 100 Q — 4+ &) & | (B Pageview | A Readaloud | (O

V. Give antonyms.
To connect, short, close, top end, cooling, thin, rough, high grade, inside, compression, to
prevent, power, to admit, heavy, small-size, double-acting.

VL Put the proper English equivalents instead of Russian words.

1. The diesel engine (cocrout) of the following parts: engine frame and crankcase.

2. The crankcase (caenan) steel.

3. Cylinders are clamped to the frame (mpu nomormu aHkepHEIX GONTOB).

4. (Kpeiukn npmnspa) close the (Bepxmioro wacts) of the cylinders.

5. (Brynka) is a comperatively thin cylinder.

6. (Buytpennee otsepcrue) is carefully finished (uroGer obecneunts) perfect roundness
and uniform diameter.

7. (O6pabortxa) is giving by boring grinding or reaming.

8. (Cornacho pasmepy) the piston (cuaGxer) compression rings and scraper rings.

9. The correct function of the scraper rings (cnocoGersyer) to the low lubricating oil
(pacxon).

10. The connecting rod (coeauusier) the piston to the crank on the crankshaft.

VIL Answer the questions.

1. What are the essential parts of a diesel engine?

2. What do a bedplate and a crankcase make and why?

3. How are cylinders clamped to the frame and what are they provided with?
4. What is a cylinder liner?

5. What is fitted in the cylinder head?

6. What rings does a piston have and what are their functions?
7. What is a piston made of?

8. What is the function of a connecting rod?

9. What valves are there in the cylinder cover?

10. What do valves serve for?

11. What are the functions of the camshaft and crankshaft?

12. What material is used to make the engine parts?
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Lesson 2
Major Running Parts

Diesel engine major parts are: crankshaft, connecting rod, crosshead, piston rod, piston.

Marine Diesel engine crankshafts are usually made of open hearth steel. For large en-
gines it is customary to build up the crankshafts, each pair of webs with its crank pin being
forged solid and the web forgings bored and shrunk on the shaft.

Standard type of connecting rod has a flanged out rectangular foot which rests on the top
crank pin box and to which the box is bolted. It tapers slightly towards the top end and is there
forked cut to form a support for the crosshead pin boxes. The rod is drilled through its length to
afford a passage for lubricating oil.

The marine type crosshead is a forged steel block with wrist pins projecting from the fore
and aft sides. The block is bored to receive the end of the piston and the cast steel slipper is se-
cured to the block by through bolts or studs.

The piston rod may be solid but in some cases hollow rods are used as a means of getting
cooling water or lube oil into and out of the piston. The upper end is formed into a flange for
bolting to the upper side of the piston.

Pistons in general may be divided into trunk and crosshead types.

A typical trunk piston length is slightly more than twice its diameter. The reason is that
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~ B
& % PC gmanz t




image6.png
O B adcympdt X

C @ @ File | D:fyuebruku/AA_C3Y!!Lpdf Q v o= <

W Asvabunetsl  §] Anzexc

8 | of100 Q

+ @ (D Pageview | A\ Readaloud B

The piston rod may be solid but in some cases hollow rods are used as a means of getting
cooling water or lube oil into and out of the piston. The upper end is formed into a flange for
bolting to the upper side of the piston.

Pistons in general may be divided into trunk and crosshead types.

A typical trunk piston length is slightly more than twice its diameter. The reason is that
the piston is required to perform two major functions: to form a gas-tight and movable cylinder
end and to transmit side thrust to the stationary part of the engine structure.

For the 2-cycle, crosshead type engine the piston is usually made in two parts: the prison
proper and the skirt. The use of a long skirt on the piston is necessary to keep the exhaust and
scavenging ports closed when the piston is in the upper part of the cylinder.

Pistons are cooled by oil or water and for this purpose the upper part of the prison is
made in the form of a closed box. In the case of oil cooling the lubricating oil is used.

If water cooling is used or if the piston cooling oil is kept separate from the bearing oil,
the cooling fluid is led into the piston through a telescopic or knuckle jointed pipe.

Vocabulary

open hearth steel
customary = commonly
to build up

web

crank pin

solid

to bore

shrink (shrunk, shrunk)

rectangular
foot

crank pin box
taper

forked out

MapTEHOBCKAs CTallb

COCTaBIIATH, COOMPATH

MOTBLIEBAs 1IeKa (TLIEY0 MOTBLISA)
wefika MOTbUIS

31 LETUKOM

PacTaunBaTh, CBEPIUTH
HACa)KMBATH B FOPAYEM COCTOSHHU
(1a «ropauo»)

TPAMOYTOJIbHbII

HIDKHSAS 9aCTh, [IATa, ONOpa
MOTBIIEBBIiT NOAMNOHUK
CyKaTbCs

MOTBUIEBBIH TIOJIIIMITHUK
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I1. Translate English word-combinations into Russian.
Running parts, connecting rod, piston rod, open heart steel, crank pin, rectangular foot, crank
pin box, crosshead pin box, forged steel block, wrist pin, trunk piston, gas-tight piston skirt.

111 Supply prepositions or conjunctions.

1. Diesel engine crankshafts are usually made ... open hearth steel. 2. The web forgings
are bored and shrunk .. the shaft. 3. The connecting rod is forked .. to form a support for the
crosshead pin box. 4. Wrist pins project ... the fore and aft sides of the crosshead. 5. Hollow
rods are used ... a means ... getting cooling water ... and ... of the piston. 6. Pistons are cooled
... oil or water.

IV. Ask questions to the sentences in the ex. ITI.

V. Give English equivalents to the Russian words.

1. Crank pin boxes enmaior u3 uyrysa.

2. The rod npocBepiieH nmo Beeit JUIMHE.

3. The lower end of the rod Gbin ymeHblIeH B namerpe.

4. Connecting rod BHIKOOGPa3HBbIii.

5. The piston skirt ncrions3yeres to keep the ports closed.

6. The drilled rod is used o6ecneunts npoxox for lubricating oil.

VI. Answer these questions.

1. What are the major running parts of a Diesel engine?
2. What material are crankshafts usually made of?

3. What can you say about crank webs?

4. What kind of foot does a standard type connecting rod have and where does it rest?
5. For what purpose is the rod drilled through its length?
6. Where do the crosshead wrist pins project from?

7. What types of piston rods are used in marine practice?
8. What are the major functions performed by the piston?
9. Why is the use of a skirt on the piston necessary?

10. What is the piston cooled by?
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Lesson 3
Valves

There are several arrangements to provide gas distribution phases in marine Diesel en-
gines: the exhaust valve, the fuel valve, the camshaft, the starting valve. They ensure starting
and reversing the engine, normal ahead and astern engine operation.

The exhaust valve housing is made of close-grained cast iron, water-cooled and fastened
to the cylinder cover by heavy studs. The gas passage is formed to give the least possible resis-
tance to the escaping exhaust gases.

The exhaust valve and steam are forged in one piece of highly alloyed heat-resistant
steel.

The starting valve is amply dimensioned to give a quick start under all conditions and is
air-operated through pilot valves, the air acting on a bronze piston fastened to the outer end of
the valve stem.

The fuel valve has a sprint stem and is opened automatically by the oil pressure from the
fuel pump.

The housing is of steel, and the stems and liners are of alloyed steel heat treated to a very
high hardness.

The atomizers are fuel oil-cooled which, in combination with the very small amount of
oil enclosed between valve seat and atomizer holes and the rapid closing of the valve seat and
atomizer holes and the rapid closing of the valve, prevents formation of coke at the atomizer
holes, and thus ensures faultless combination at all times, even with fuels tending to coke for-
mation.

The camshaft, which is driven from the crankshaft by means of a roller chain, is placed in
an oil-tight housing and is supported in pressure lubricated white metal-lined bearings.

The exhaust valves are actuated by hardened cams, the motion being transmitted through
hardened rollers in cylindrical guides” pushrods and rocking levers.

The starting air pilot valves are actuated from cams on a separate shaft which, by means
of the reversing handle, is brought in the desired position for ahead or astern running.
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I. Read and translate the text.

11. Give English equivalents to the following Russian words and word-combinations.

OGecneunBaTh; KOPIyC C/IENIaH U3; BLIKOBAH M3 LEIOTO KYCKa; KapOMpOUHBIif; Mpu Beex
YCIIOBHSIX; BHENIHUI KOHELl; MPENSTCTBOBATH 00Pa30BaHUIO HArapa; MOMEIIATh; TePMETHYHbII;
TOJUIMITHUKH, OO/IHIIOBAHHbBIE GEBIM METAIUIOM; KyJIauOK; MepeaBaTh; KOPOMBICIIO; OTAETb-
HBIi BaJI; PyKOATKA PeBEPCa; HEOOXOIMMOE NOJIOKEHHE; /TSl pabOThI BIIEPET H Ha3a/l.

III. Answer these questions:

. What arrangements provide gas distribution in marine Diesel engines?
. What do gas distribution arrangements ensure?

. What is exhaust valve housing made of and where is it fastened to?

. What can you say about starting valve?

. How is the fuel valve opened?

. What do you know about atomizer?

. How is the exhaust valve actuated?

. Where is the camshaft placed?

. What does the reversing handle do?

R e N N

IV. Translate into English, using Passive Constructions.

1. Kopryc BBIXJIONMHOTO Knanaxa Obisl C/IEaH U3 METKO3EPHUCTOrO YyTyHa M OXJIakK/ia-
€TCs BOZIOA.

2. BBIyCKHOIH KIIanaH BLIKOBAH H3 BHICOKO JISTHPOBAHHOI KaPONPOYHOI CTAITH.

3. TonnmBHBI KanmaH Gy€T OTKPBIBATLCS ABTOMATHYECKH.

4. PacnipesiBan MPUBOJMTCS OT KOJIEHYATOTO BaJa.

5. JIBiKkeHNe NMepeaeTcs MOCPEICTBOM PONIMKOB, TOJIKATENell M KOPOMBICEI.

V. Ask as many questions to the text, as possible.

VL. Tell about:
1. the material used for valves and the camshaft; 2. function of every valve.

VIT Road and tranclata tha tovt and chasck vanr camnrohoncion hy ancworina tha

o 13:52
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3. What advamaéc does the crosshead type engine have?

Lesson 6
Fuel Injection System

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 ig-
nited 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 pushed out of the pipe into the spray valve mounted in the cylinder head. This
oil acts upon the surface created by the design of the 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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1. Read and translate the text.

1I1. Find English equivalents to Russian words and word-combinations.

CucTema BIPbICKA TOIUIMBA; IPOLECC CMEIICHHUs!; CIIOXKHBIN;] 3apsijl; MPEPBIBUCTBII; cMe-
LIMBATHLCS; OOBIYHO MCHOJIL30BATBLCS; CBOI COOCTBEHHBIH; TOIIMBHO-BIPLICKMBAIOIIMI HAacOC;
(opcyHKa; COIUIO; TOIUIMBHbI KyJIAYOK; HUIKHSIS 4aCTh; IUTyH)KEP; HarHETAaTe/bHbIN KIAIaH;
BBITAJIKUBATh.

II1. 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.

IV. 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 of the fuel depend on the shape of the combustion space.

V. Translate into English using the text.

1. KoHCTpyKTOpBI CO3/1a111 MHOXKECTBO CHCTEM BIIPBICKA.

2. CymwecTByIOT 2 OCHOBHBIX CHCTEMbI MOJIa4M TOIUIMBHOIO 3apsiia B LMJIMHIDP JU3€/b-
HOro JIBUraTesis.

3. 3aps1 TOIIMBA CMEIMBAETCS C BO3yXOM U BOCIUIAMEHSIETCS B LIMJIMH/IPE JABUraTelIsl.

4. Bee nsurarenu (JIBC) paGoraer ¢ npepbIBUCTHIM CrOPAHUEM TOILINBA.

5. TorunBo NOCTyNaeT B MHAMBHLYalIbHbII HACOC YePe3 BCACHIBAIOLIMIT KianaH.

aQ
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5./l MHTEHCHBHOTO CMeCeo0pa3oBaHUs B GBICTPOXOJHBEIX JIBUTaTENAX MPUMEHAETCA
BUXpEBasd Kamepa.

IIIL. Give synonyms to the following words.
To separate, portion, cross, area, thoroughly entire, to drop, passage, to use, device, me-
dium to fit, to feed.

IV. Point out the suffixes in the following words and translate them into Russian.
Formation, considerable, clearance, effective, receiver, partially, similar, likely, suitability,
turbulence, expansion, useful, passage, feature, loosen, gaseous, careless, particularly, viscosity.

Lesson 7
Engine Lubrication

The purpose of lubrication is the maintenance of a film of lubricant between any two sur-
faces 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 of the piston rings and to act as a seal to prevent gases from blowing
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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 an 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, only enough to maintain a film and continuously replace that portion of
the oil that is burnt or blown past the rings.

Bearing Lubrication

Bearing lubrication is effected by means of a 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 bearings. 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 pis-
tons for cooling purposes and then return to the sump.

Vocabulary
maintenance CoXpaHeHue
relative OTHOCUTENRHRIT

A G 7Z pyc

14:06
29.04.2022

0




image15.png
(]

B Ad_covmipdt X {+

C QA  Q© File | D/yuebraw/AA_CIYNLpdf

X Asmabuners  §] Angexc

‘23

of 100 Q

-+ ® | (B Pageview | A Readaloud | (D A

M TIOPLIHEBEIX koyiel. UHa MPeI0TBPAIaeT NPOPhIB Ta30B 3a KONbIaMH.
3. Jlnst cMa3Kky NOAMMITHUKOB UCTIONB3YETCA LMPKYIALMOHHAS CHCTEMA MO/ IABNIEHUEM.
4. IupKynAUMOHHBIH HACOC 3aCachIBAET MACI0 M MOJAET €ro 4Epe3 OXJIAAUTENU U

GUIBTPE K TPYGOMPOBOAY.

5. Macno nojiaeTcst K NOPIIHEBOMY MOIIMIHUKY YE€PE3 OTBEPCTHE B IIATYHE.

6. MexaHuueckue TyOpUKaTOPh! MOAAIOT MACIIO B HEOOIBIIMX KOMTHYECTBAX.

V. Read the text and ask as many questions as possible. Work in pairs.

Lubrication systems differ according to the engine size and design. Pressure-circulating
system may be used to lubricate the main and connecting rod bearings, camshaft, valve gear
and auxiliary bearings.

Small engines cylinder wall are lubricated by oil spray produced when oil under pressure is
forced out of the crankpin bearings. A positive drive pump in the crankcase forces oil to a filter,
then distributes it to the crankshaft and valve mechanism. Drilled holes in the crankshaft carry oil
to the crankpin bearings, where some oil escapes at the sides to produce an oil spray which bathes
the cylinder walls. The rest passes through a long hole in the connecting rod to the wristpin bear-
ings. Excess oil from the various parts of the system returns to the crankcase to recirculation.

In large engines a separate mechanical force-feed system is used to lubricate the cylinder
walls. A forced-feed lubricator consists of a group of small reciprocating pumps mounted in a
single casing. Each pump is connected by tubing to a cylinder feed (or point). The pumps are
driven from the engine by an accentric, or by a crank, or by a gearing. The amount of oil fed by
each pump is usually separately adjustable. The excess oil drains off the cylinder walls into the
bearing oil in the crankcase.
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All engine lubricating systems provide for oil storage. The reservoir to which the oil
drains from the bearings and cylinders is called a “sump”. Many engines have a wet sump that
is the oil stored in the crankcase itself or in the sump which is part of the crankcase. The vigor-
ous motion of the crankshaft and connecting rod creates air currents which agitate the oil sur-
face and produce crankcase “fog”. To avoid excessive lubrication of the cylinder walls caused
by this fog some engines use a dry sump. In this case a storage tank outside the engine is used.

The complete pressure lubrication system includes an auxiliary pump driven by electric
motor, an oil strainer or filter to prevent dirt from passing into the engine, an oil cooler, to hold
temperature within the desired limit.

VL Describe the lubrication system.

Lesson 8
Engine Cooling System

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 surfac-
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Exercises

I. Translate the following words and word-combinations from English into Russian.

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, wrist-
pin bearing, crosshead bearing, a portion of oil, to pass through the pipe, interior of the piston,
a sump.

11. Give English equivalents.

UroObl cMa3aTh, NOUIEPKUBATE MACIISHYIO [UICHKY, JBUKYILMECS YacTH, CUCTEMA CMa3-
KM 110/ AaBIE€HUEM, CBEPJICHHbIE OTBEPCTHS, M€pEIaBaTh MACIO K, MOAIUITHUKA MOTBLIEBBIX
IIeeK, CTeKaTh B KapTep, MOKPBIil KapTep, H30BITOK CMA3KH, CYXOil KapTep, NpeJOTBPATUTE 06-
Ppa3oBaHHE CMOJIO- U JIAKOOOPAa3HOro Harapa, 3aMIaHue Kojiell, IPOpBaThCs Yepe3, HarHeTarh,
MOTBUIEBBIN TIOALIUITHUK, u.la'ryuuuﬁ TIOALIUITHUK .

III. Answer the questions.

. Why is it necessary to lubricate the engine parts?

. What oil is used for lubrication?

. What mechanism supplies oil to the cylinder walls?

. What lubrication system is used to oil bearings?

. What quantity can oil be applied in when lubricating cylinder and bearings?
. What way does oil pass to the crankpin bearings?

. Why is it necessary to clean the oil before supplying it to the system?
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MOTBUIEBbIN MOJMMITHUK, IIATYHHbIA MOAUIUITHUK.

III. Answer the questions.

. Why is it necessary to lubricate the engine parts?

. What oil is used for lubrication?

. What mechanism supplies oil to the cylinder walls?

. What lubrication system is used to oil bearings?

. What quantity can oil be applied in when lubricating cylinder and bearings?
. What way does oil pass to the crankpin bearings?

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

N LR W~

IV. Translate sentences into English.

1. Cma3ka npeioTBpalaeT u3Hoc Aeraeii ABuraTess.

2. Cmaska WMIMHIPOB MMeeT 2 neian. MaciisiHas [ieHKa pasjeliseT HOBEPXHOCTH BTYJIOK
M nopuHeBkixX kouell. OHa Ipe0TBpalaeT NPOPLIB ra30B 32 KOIbLAMM.

3. Jinst cMa3ky NOJIIMITHUKOB HCMOJIB3YETCs IMPKYJISLMOHHAS CUCTEMA M0J1 1aBIEHUEM.

4. TlupKy/IALMOHHBIA HACOC 3acCachlBAET MAcI0 M MOJAET €ro Yepe3 OXJAAUTENH U
UIBTPBI K TPYOGONIPOBOLY.

5. Macio nojiaercs K NopLiHEeBOMY HOJIIIMITHUKY Y€PEe3 OTBEPCTHE B IIATYHE.

6. Mexanuueckue J1yOpHKaTopbl MOJAIOT MAc/IO B HEGOJIbLIMX KOIHYECTBAX.

V. Read the text and ask as many questions as possible. Work in pairs.

Lubrication systems differ according to the engine size and design. Pressure-circulating
system may be used to lubricate the main and connecting rod bearings, camshaft, valve gear
and auxiliary bearings.

Small engines cylinder wall are lubricated by oil spray produced when oil under pressure is
forced out of the crankpin bearings. A positive drive pump in the crankcase forces oil to a filter,
then distributes it to the crankshaft and valve mechanism. Drilled holes in the crankshaft carry oil
to the crankpin bearings, where some oil escapes at the sides to produce an oil spray which bathes
the cvlinder walls The rest nasses throngh a long hole in the connecting rod to the wristnin hear-
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Lesson 8
Engine Cooling System

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 surfac-
es 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.

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 of heat absorbed by the cooling water
vary with the type of engine and the design of cylinders, exhaust manifold, pistons lubricat-
ing oil system and 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 recirculated through closed heat exchangers.
A heat exchanger is a device that transfers heat from one fluid to another. Thus, in closes sys-
tems, the same water remains in the system indefinitely and is recooled 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
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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 of heat absorbed by the cooling water
vary with the type of engine and the design of cylinders, exhaust manifold, pistons lubricat-
ing oil system and 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 recirculated through closed heat exchangers.
A heat exchanger is a device that transfers heat from one fluid to another. Thus, in closes sys-
tems, the same water remains in the system indefinitely and is recooled 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 main-
tain efficiency the temperature of the cooling water shouldn’t fall below 100°F. Under no ac-
count 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 cy-
linder heads and cylinders and lead to seizing of pistons.

Vocabulary

brake horsepower

3 dexTUBHAT MOIHOCT

frictional heat TEIIO IIPU TPEHHI
rubbing surface CONPUKACAIONIAACA IOBEPXHOCTh
to remove yaanuth

unwanted HEXKeJlaTebHbIi

to prevent MpeAoTBpaILaTh
overheating neperpes

breakdown TONOMKA

loss of strength TIOTEPS IPOYHOCTH
excessive 4pe3MepHBIT

due to Gnaronaps

unequal HEPaBHOMEPHBIi

Jjacket py6Ganika, 3apy6ameunoe
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1. Read and translate the text.

I1. Answer the following questions.
1. In what form does mechanical energy leave the engine?

25

. What’s the cooling system’s job?

. What are cylinder heads and cylinders provided with?

. Where do pistons transfer their heat?

. What is the heat exchanger?

. What types of heat exchangers do you know?

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

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

[ e NV NV}

IIL. Think and answer. Give extensive answers.
1. Why is it necessary to cool the engine?

2. What cooling medium can be used?

3. Why is it preferable to cool the piston with oil?
4. Why is sea water used generally in the coolers?

IV. a) Translate into Russian defining the prefixes in the words.
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1. Why is it necessary to cool the engine?

2. What cooling medium can be used?

3. Why is it preferable to cool the piston with oil?
4. Why is sea water used generally in the coolers?

1V. a) Translate into Russian defining the prefixes in the words.
Unwanted, unequal, uncomfortable, indirectly, insufficient, indefinitely, incorrect, irregu-
lar, discharge, disconnect, remove, recirculate, recover, reheat, recool.

b) Combine the following words with the above and translate them into Russian.
Heat, heating, stress, conditions, cooling, water level, timing, supply, operation, combus-
tion products, heat balance, as much heat as possible, cold water, circulating pump.

V. Find synonyms to the following words in the text.
Thermal energy, to alter, to escape, burnt gases, warm, cylinder cover, function, to eliminate,
undesirable, failure, to divide, to supply, to transmit, quantity, liquid, sufficient, additional, to keep.

VI. 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 lubricating oil.
3. To transfer heat from one fluid to another a heat exchanger is used.
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.

Y Moura —nkhokhlova@narfuru.. (Y Moura— nkhokhlova@narfuru.

VIL Change the following sentences into the Passive Voice.

1. Fresh water cools the piston.

2. The burning fuel transfers the heat to the metal parts of the engine.
3. Sea water cools the oil and scavenging air.
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The diesel engine in its main features is composed of the following parts:

Bedplate (engine frame) and crankcase. These two parts make a supporting structure to
hold the cylinders, crankshaft and main bearings in firm relation to each other. The crankcase
(mostly steel) serves as oil sump for the forced lubrication system.

Cylinders are of cast iron. They are clamped to the frame by means of long through-bolts
which transmit the combustion pressure in the cylinders direct to the frame without causing
tensile stresses. The cylinders are provided with large removable inspection doors through
which the cooling water spaces may be inspected and cleaned.

Cylinder covers (heads) close the top end of the cylinders.

Cylinder liners. The liner is a comparatively thin cylinder, flanged at the upper end and
slightly thickened at its lower end in the way of the packing grooves. The bore is carefully fi-
nished to ensure perfect roundness and uniform diameter. The finish is given by boring, grind-
ing or reaming, but of these three methods the first is most generally used. For high grade work
it is general practice to finish the interior surfaces of diesel engine liners by grinding, followed
by honing. The outside surface of the liner is rough turned.

Owing to the fact that the maximum pressure, occurs at the top of the liner and the minimum
at the lower end of the stroke the thickness usually tapers toward the bottom to about one-half that
at the top. In the 4-cycle liners it is frequently necessary to make recess at the top to provide clear-
ance for the inlet and exhaust valves, which can be placed close enough together in the head to
clear the liner. The holes for admission of the lubricating oil are placed at the height that will coin-
cide with the second piston ring from the top when the piston is at the end of the down stroke.

Piston and piston rings. The piston is made of steel, cast iron or special alloy which is
highly resistant to heat stresses. The piston has a long life. According to size, the piston is pro-
vided with piston rings to produce compression and scraper rings to prevent lubricating oil
from penetrating into the combustion chamber, where it would burn and deposit coke. The cor-
rect function of the scraper rings contributes to the low lubricating oil consumption.

Connecting rods. The connecting rod is made of steel. The connecting rod connects the
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ance for the inlet and exhaust valves, which can be placed close enough together in the head to
clear the liner. The holes for admission of the lubricating oil are placed at the height that will coin-
cide with the second piston ring from the top when the piston is at the end of the down stroke.

Piston and piston rings. The piston is made of steel, cast iron or special alloy which is
highly resistant to heat stresses. The piston has a long life. According to size, the piston is pro-
vided with piston rings to produce compression and scraper rings to prevent lubricating oil
from penetrating into the combustion chamber, where it would burn and deposit coke. The cor-
rect function of the scraper rings contributes to the low lubricating oil consumption.

Connecting rods. The connecting rod is made of steel. The connecting rod connects the
piston to the crank on the crankshaft. It transmits force in either direction from the piston to the
crank on the crankshaft.

The crankshaft is made of forged steel. It has bored ducts conveying the forced lubrica-
tion oil to all bearings.

Valves serve to admit the air and to discharge the spent or exhaust gases.

The camshaft is of steel and is driven from the crankshaft through gear wheels. The bear-
ings are roller and ball bearings. The cams are of case hardened steel. The camshaft drives the
fuel pumps, one for each cylinder.

The flywheel is a heavy wheel fastened to the crankshaft. Its purpose is to keep the en-
gine running smoothly from the time of one power stroke to the next power stroke.

Large-size diesels are often double acting. Then there is included with the above a cross-
head and a piston rod.

Vocabulary
to be composed of=to consist of COCTOATH U3
bedplate (dyHIaMeHTaNbHAs paMa
4
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Exercises
L Read and translate words and word-expressions.
Main features, supporting structure, engine frame, in firm relations to each other, to serve
as forced lubrication system, cast iron, hardened steel, combustion pressure, without causing,
tensile stress, removable inspection doors, cooling water spaces, thin cylinder, flanged at the
upper end, in the way of the packing grooves, perfect roundness, is most generally used, high
grade work, it is general practice, is rough turned, to be highly resistant, a long life, according
to, in either direction, to convey, gear wheels, forged steel, heavy wheel, to keep running, is
including with the above, following parts, its purpose.
IL Translate the following Russian word-combinations into English.
Cocrosts u3, GpyHnamMeHTHas pama, yAepKUBATh, PAMOBBIi MOAUIMITHUK, KAPTEP, CAENAH
U3, TIPH TOMOILM, COEAUHSATL, MOKHO OCMOTPETh M TOYHCTHTE, KPBIUIKA LMIMHADA, CBEPXY,
CPABHHTENBHO TOHKMif, YTONMATh, HWKHsASA (BEPXHAA) 4aCTh, TIATENBHO 06pabaTsiBaTh, CO-
BepiienHas popma, pacTouka, uuQoska, NOPIIHEBbIE KOMbLA, 0CODLIi CIUIAB, KaMepa Cropa-
HUS, TOPETh, KOKCOBATHCA, MABIN PAacXO (TOIUIHBA, BOABI), COSAMHHTE C KPUBOIIMIIOM, NEpe-
J1aBaTh, OTBEPCTHS, OTPAGOTAHHBIE ra3bl, MPUBOAMTECS OT, WIECTEPHH, MO OIHOMY HA KaXIbI,
KpynHOraGapuTHEii, kpefiuxond.
IIL Finish sentences.
1. The diesel engine is composed of ...
2. This supporting structure hold ...
3. The crankcase serves as ...
4. Cylinders are clamped to ...
5. The liner is ...
6. The piston is provided ...
7. The connecting rod connects ...
8. Valves serve to ...
9. The flywheel purpose is to ...
IV. Give synonyms to the following words.
To consist of, following, to keep, to fasten, to convert, to transfer, to be equipped with, to
examine, inner surface, high quality, to make, to join, operation.
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