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Learning objectives

Objectives of the specific knowledge :

Be familiar with the topics about the main engine, its engine parts and various systems, auxilia-
ry machinery, installation and trials, repairs, ordering stores and spare parts, introduction of shipy-
ard and so on.

Objectives of the language competency :

1. Be able to start a conversation and end a conversation properly ;

2. Be able to properly conduct such speech acts as apologizing, thanking, invitation, request,
compliment, complaining, giving different opinions and so on, so that we can communicate with n-
ative speakers correctly ;

3. Be familiar with the key words, useful phrases and background knowledge in the topics;

4. Be able to read the passages correctly and work with your partners or group members in or-

der to solve the problems.






i Lesson 1 Showing the Main Engine

Lesson 1 Showing the Main Engine

The most important equipment on board is the main engine. It provides the ship with the driving
power. It usually consists of cylinders, pistons, crankshafts, main bearings, connecting rods, cool-
ing system, starting system, lubricating system and operating system. Now some students are visiting
the engine room of MV “Dong Fang” and the Chief Engineer is showing them around the Main En-

gine.
C/E . Chief Engineer S: Student

Dialogue 1 General Introduction

S: How big the engine room is!

C/E: Yes. It is about 3-storey high. It contains a large number of equipment. It is the heart of
the ship.

S: What’ s that giant machine?

C/E: It is the main engine. Our main engine has a capacity of over 12,000 horse power. It
was made in Germany.

S. What kind of machine is it?

C/E. 1t is a two-stroke low speed diesel engine. It consists of six cylinders.

S: What paris does it comprise?

C/E. It comprises cylinder cover, cylinder block, frame, scavenging air box, bedplate, crank-
case and so on.

S: Can you tell us how it works?

C/E: It’ s a complicate question. Anyway, I’ 1l make it easier. The burning of fuel in the
cylinder adds heat to the air charge in the cylinder, and causes it to expand. The expansion of
air pushes the piston to do work on the crankshaft. And the crankshaft in turn drives the ship’ s
propeller.

S: Thank you for your introduction.

C/E: You are welcome.

Dialogue 2 Mountings on the Cylinder Cover

Now students come down and are closer to the main engine.

3,0
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S. What’ s this? Mr. Chief?
C/E: This is the cylinder cover.

S; There are a lot of valves and pipes on it, aren’t there?

C/E: Yes. The central one is the exhaust valve. The exhaust gas comes out from the main
engine and enters the scavenging air trunk

S. What are these valves then?

C/E: They are fuel valves which are used to inject the fine spray of fuel into the cylinder at the
right moment and in a suitable condition for combustion. Also there are cooling water inlet valves
and outlet valves on the cylinder cover.

S; What are these pipes?

C/E: These are cooling water pipes.

S: 1 think the temperature in the cylinder must be very high.

C/E: Yes. That’s why we have to apply cooling system to circulate the cooling liquid around

the internal passages.

Dialogue 3 Scavenging

S: Can you tell us what type of machine is this engine?

C/E. It is a type of internal combustion engine like the gasoline engine.

S: What do you mean by “internal combustion engine” ?

C/E: It means that the fuel is injected into the hot high pressure air in a combustion chamber
and then ignited. The burning of the fuel causes the air to expand and the piston is pushed down. It
provides the ship with the driving power.

S: How can we charge the needed fresh air into the cylinder?

C/E: A charge of fresh air is drawn or pumped into the engine cylinder. But we usually have
turbo-blowers to charge more air into the cylinder.

S: Wh}’?

C/E: More air is charged into the cylinder, thus increasing the density of air. And more fuel
will be burnt in the cylinder and we can obtain higher output.

S+ How can we achieve that?

C/E: The exhaust gas from the main engine drives the turbines of the turbo-blower, and more
- air will be drawn into the cylinder. Usually air is cooled and pressurized to increase the density of
the air charge.

S: Just now you mentioned the exhaust gas. How does it exhaust from the main engine?

C/E: We have three modes of scavenging: cross flow, uniflow and loop scavenging according
to the arrangement of the scavenging valves or ports. Different mode of scavenging has its respective

advantages and disadvantages.
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Dialogue 4 Introducing the Engine Control Room

C/E: Let me briefly introduce the Control Room equipment. This ship is a so-called MO ship.
The main engine can be operated from three places: the bridge, here, in the Control Room, and
operated locally.

S: What situations require the main engine to be operated from bridge or locally?

C/E;: We usually operate the main engine from the bridge while at sea. We have to operate
locally when the remote-control system breaks down. But special skills are required for that. We
check and practice local operation before entering and leaving port. Will you be trained soon?

S: Yes, but I’ m not sure about the schedule.

C/E: The main engine is a Hitachi B & W 8S80MCE. Its CSO is 18,071 kilowatts at 69.7
rpms. The diameter of the cylinders is 800 mm, and the piston stroke is 2,592 mm.

S: That’s huge! A cylinder is big enough for an adult to work inside it.

C/E: Exactly. We can go and see a cylinder when we are changing an exhaust valve.

S: I’ m looking forward to that.

C/E: The main engine and most auxiliary machines are operated and turned on and off here in
the Control Room. We can check their condition, too.

S: Do you mean that no one needs to stay in the engine room?

C/E: Not exactly. As I said before, we use the MO system, so we don’t need to check it
~ while at sea. All of the engine room members engage in maintenance work. The engineer and the
oiler assigned to an MO watch have to check and maintain the main engine and the equipment in the

engine room. Whenever the MO system alarm rings, they have to respond to it.

New Words -
1. drive [ draiv] vi. B3
2. cylinder { 'silinds ] n. Sl
3. crankshaft [ krenkfa:ft ] n. %l
4. lubricate [ 'luzbrikeit] : v. WA, HiE
5. giant [ 'dzaiont ] adj. E K
6. capacity [ ka'peesiti ] n. A&,
7. storey [ 'storri] n. B2
8. complicate [ 'komplikeit ] adj. X200
9. expansion [ iks'pen[an ] n. Rk
10. mounting [ ‘mauntin ] n. P
11. circulate [ ‘so:kjuleit ] v. JEHA
12. reservoir [ 'rezavwaz | n. 8%, KE
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13. density [ 'densiti ] n. HE

14. achieve [ o'tfiiv] v. K15

15. turbine [ 'ta:bin,-bain ] n. w/E,HH

16. mention [ 'menfan ] n. X

17. scavenging [ 'skeevind3in ] n. AXK,%4k

18. assign [ o'sain] v. Fik{E%, B
Phrases and Expressions

1. main engine FHl

2. horse power 55

3. consist of oo A

4. cylinder jacket KEE

5. exhaust gas ES

6. internal passages N 8

7. turbo-blower R SABL

8. uniflow HIRAS

9. cross flow ’ BRHER

10. loop scavenging BIRHES

11. MO (man in machinery space zero) AW

12. CSO (Continuous Service QOutput) RS TR

Exercises

1. Answer the following questions according to the dialogues:

1) What kind of machine is the main engine?

2) What is the working principle of a marine diesel engine?

3) How do we get the driving power?

4) What are the major parts of a main engine?

5) What are the necessary systems for the operation of the main engine?
6) What are there on the cylinder covers?

7) What is the major meaning of internal combustion engine?

8) How can we charge more air into the cylinder?

9) Why do we usually cool the charge air?

10) What role does the turbo-blower play?

11) What are the three modes of scavenging?

12) Can you tell us what are the advantages and disadvantages of each mode of scavenging after

you acquire the specific knowledge?
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13) What do you understand a MO ship?

14) When do we have to operate the main engine locally?

15) What do the engineers and motormen who are assigned to the UMS watch do during the
watch?

2. Reading pfactice;

A two-stroke cycle is completed in two strokes of the piston, or one revolution of the engine,
and begins with the piston coming up from the bottom of its stroke. The two strokes of the cycle are:
the compression stroke and the expansion stroke , while a four-stroke cycle takes place in four strokes
of the engine piston, or two revolutions of the engine. The four strokes of the cycle are: the suction
stroke , the compression stroke, the expansion stroke, and the exhaust stroke. Among these strokes,
the suction and expansion are the downward strokes. It means that in these strokes the piston moves
downwards, while compression and exhaust are upward strokes. But it is only the expansion stroke
that provides the power to drive the ship.

3. Group discussion:

The main engine.

X
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Lesson 2 Showing the Auxiliary Machinery

Auxiliary machinery does not only include the machineries in the Engine room rather than the
main engine, but also includes some deck machinery. It comprises generators, boilers, fresh water
generators, refrigerating plant, pumps, valves and also winches, windlass, capstan, and hydraulic
hatch covers. Auxiliary machinery is indispensable for the operation of a ship. Now the students are

talking about the boiler in the engine room.
C/E ; Chief Engineer S:Student

Dialogue 1 Boilers

S: What’s this, Mr. Chief? What is it used for on board your ship?

C/E: This is a boiler. It is used to provide steam for auxiliaries.

S: Can you make it more detailed? ,

C/E. All right. We have fire-tube boilers and water-tube boilers. Water-tube boilers are used
to provide steam for main propulsion. Fire-tube boilers are used for auxiliary purposes. In addition,
we have exhaust gas boiler. It is used to recover the heat carried in the exhaust gas from the M/E.

S: If we are in port, the main engine is stopped, where can we get steam?

C/E: You are a professional. A good question! We use an oil-firing boiler to provide steam.

S: You engineers are very skillful in dealing with these machines.

Dialogue 2 Oil Separators

S: What’ s this? It looks like a bowl.

C/E;: It’ s an oil separator.

S‘: What is its function?

C/E; It is used to separa'te water and solid impurities from fuel oil.

S: Why do we have to do so?

C/E: Water in the oil may cause emulsion and break up the oil. Solid impurities may act as
abrasives and have much to do with the wear of the engine. So they require treatment before use.

S: How can water and impurities be separated out?

C/E: This oil separator is of the centrifugal type. It is the most widely used type. The

centrifugal separators make use of the principle that different substances are subject to different

¢,8
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centrifugal force. Purifier is used to separate oil and water, and clarifier to remove the solid

impurities together with small amount of water.

S. How do oil and water move in this bowl?

C/E: When the separator operates, the high moving water and impurities as a result of its
higher density will move to the periphery of the bowl, and oil, because of its lower density, flows
inwards and rises to the oil collecting space.

S. What are these?

C/E; This is the water outlet, and that is the oil outlet. When a clarifier is employed, only one
oil outlet is needed.

S: Thank you for your explanation.

Dialogue 3 Pumps

Students see a lot of pumps in the E/R. They are very curious about them.

S: Is this a pump?

C/E: Yes, it is. This is a sea water pump. It is used to draw water from the sea to the fresh
water generator.

S: How many types of pumps are there?

C/E: There are mainly two categories: positive displacement pump- and centrifugal pump.

S: What do you mean by “positive displacement pump” ?

C/E: When working, the chamber volume of this kind of pump alternately increased to draw
the liquid in and alternately decreased to the force the liquid out into the delivery pipe.

S: Can you give us some examples that are of positive displacement pumps?

C/E: All right. According to its working characteristics, it can also be further divided into
reciprocating pump and rotary pump. With the former one, we have piston or plunger pumps. With
the latter one, we have vane, screw, gear pumps.

S. Mr. Chief. Just now you said there was a pump called centrifugal pump. Can you say
something about it?

C/E: Sure. The high rotating impeller does work on the liquid. It throws the liquid by
centrifugal force from the center to the periphery of the impeller and discharges it through the
delivery outlet.

S: What pump belongs to centrifugal pump?

C/E: The axial flow, volute, mixed flow pump belongs to this group.

S: Why do we sometimes say centrifugal pumps are very popular?

C/E: Because they are simple in construction and can produce smooth, constant, non-
pulsating discharge. Most cooling water pumps, ballast pumps and fire pumps are of this type.

S: Thank you very much for telling us.

*»
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generator [ 'd3enareita |

winch [ wintf ]

windlass [ ‘windlas ]

capstan [ 'keepston ]

hydraulic [ hai‘drozlik ]

hatch [ het[ ]

indispensable [ ,indis'pensabl ]

recover [ ri'kava ]

© 0N R W N

professional [ pra‘fefanl ]
. bowl [ baul ]
. impurity [ im'pjuariti ]

—
N~ O

. emulsion [ i'malfan]

S
w

. abrasive [ 9'breisiv ]

._.
N

. wear [ wea ]

o
W

. centrifugal [ sen'trifjugal ]
. periphery [ pa'rifori ]
. curious [ 'kjuoriss ]

— et
0 9

. alternately [ o:l'tarnativli ]

—
o

. plunger [ 'pland3a]

New Words

n. KL

n. EHEHL

n. B

n. LR

adj. YRHM, K18
n. £,

adj. AR[ERDH

v. FFRTS, Ik
adj. &L

n. B, BiRY

n. R

n. F4k

adj. ,n. FFEEHY, K
v. BEH, FHIH

adj. BL.LH

n. %

adj. %F#FH)

adv. AZFHL, 5 5Mb
n. H#E

Phrases and Expressions

auxiliary machinery
deck machinery
fresh water generator
fire-tube boiler
water-tube boiler
exhaust gas boiler
oil separator

positive displacement pump

R

. reciprocating pump

10. rotary pump

e

Bl

H AR LR
WK &KL
KERP
KEHRY
ki y
STl
BRE
BEER
[EIEER
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Exercises

1. Discuss with your partners and try to answer the following questions orally according to the
dialogues :

1) What machines belong to auxiliary machinery?

2) What is the use of a boiler on board?

3) What are the differences between a fire-tube boiler and a water-tube boiler?

4) What is an exhaust gas boiler?

5) What is an oil separator used for?

6) What is a purifier and what is a clarifier?

7) What are the differences between a clarifier and a purifier?

8) What are pumps classified into? '

9) What is a positive displacement pump?

10) What is a centrifugal pump?

11) Why are centrifugal pumps popular?

12) What does a vane pump belong to?

2. Reading practice:

A pump is a machine used to raise liquids from a low point to high point. The pumping action
can be achieved in various ways according to the type of the pump employed. A piping system will
consist of suction piping, a pump and discharge piping. The system is arranged to provide a positive
pressure at some point and discharge the liquid. The pump provides the energy to develop the
pressure and overcome any losses in the system.

Usually there are many kinds of pumps, such as displacement, rotary, reciprocating,
centrifugal, axial flow, gear, impeller, injector pumps and so on. But pumps for marine use are
mainly three classes: reciprocating, rotary and centrifugal pumps.

3. Discuss the following topic with your group members and select one leader to present your
ideas;

Auxiliary machinery.
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