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ABSTRACT

This book is written in bilingual languages (in Chinese and English), consisting of 12 chapters,
of which the contents include, brief introduction about ships, marine diesel engine, marine pumps,
deck machinery, marine compressed air system, marine auxiliary boiler & fresh water generator,
marine refrigerating plant & air conditioning plant, marine electrical system, marine general service
system, practice muster & emergency equipment, useful English expressions and words for marine
engineering, responsibilities and regulations. In particular, the authors, taking many actual facilities
as examples on M.V. YU LONG SHAN and M.V. QING HUA SHAN, illustrate the hull
construction, the working principles of various machines as well as the machine operation and
management. It is easy to learn and understand for the marine engineering students who are first to
work as trainees on board the ship and experience the life at sea.

This book is mainly used as the textbook for the marine engineering students in colleges and
universities. But also, the marine engineer officers and the concerned technicians can use it as a
reference book in their work.
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FOREWORD

This book Sailing Training for Marine Engineering Students is written and compiled in
accordance with the teaching syllabus for the undergraduate students of the marine engineering
(management). The marine engineering is the profession featuring strong practicality. In order to
enhance students’ perceptual knowledge about the marine engineering, to develop the
comprehensive abilities of analyzing and solving problems, also to meet the requirements of
STCW78/95 Convention for the mariners, the authors of this book have written and compiled this
edition.

Sailing Training for Marine Engineering Students is one of compulsory subjects of professional
practice for the marine engineering undergraduate students. On the training ship, this book is used
as a main textbook in the classroom on the ship, some contents of which can be learned along the
real facilities on the ship by students themselves, hence it helps students to lay a good foundation
for learning professional knowledge in the school classroom in the near future. The main contents
of this book are brief introduction about ships, equipment for marine engine & auxiliary machinery,
systems & operational steps, still including, emergency equipment, environmental protection
equipment, practice muster, useful English expressions and words for marine engineering,
responsibilities and regulations.

It takes the compilers more than one year to complete the manuscript and some illustrations.
In the writing and compilation, the compilers of the book emphasize on its ideological contents,
science, practicality, attaching great importance to the key points, trying to be brief and to the
point, and also to explain the professional theoretical knowledge by means of the real equipment
on M.V YU LONG SHAN and M.V. QING HUA SHAN. So, it has a high applicability. This book
can be not only used as teaching materials for the marine engineering students in colleges and
universities to conduct sailing practice on the ship, but also as a reference book for the concerned
technicians. We hope that this book can bring some helps to readers’ study and work, but also
hope that readers can draw inferences about other cases from what is talked in the book.

This book is co-compiled by Mr.Liao Hede, Ms. Min Guilan, Mr. Wang Yongjian, Mr. Liu
Jianhua, Mr. Zheng Guojie. It is written in bilingual languages ( in Chinese and English). Of
which the whole Chinese version is compiled by Mr Liao Hede. In English version, foreword, the
table of contents, chapters 3, 4, 5, 6 , 7 and 12 are translated by Ms. Min Guilan and Mr. Liao
Hede, chapters 1 and 2 are translated by Mr. Wang Yongjian, chapters 8 and 9 are translated by Mr.
Liu Jianhua, chapters 10 and 1lare translated by Mr. Zheng Guojie. Mr. Liao Hede and Ms. Min
Guilan are chief editors and in full charge of revision for the whole book.

This book is written and compiled based on the books which have been printed and published
Guide to Practice at sea for Students of Marine Engineering and Practice on the Ship for Marine
Engineering Students by Mr Liao Hede. In the process of the compilation, we also have referred to
some related books and marine technological materials by other compilers at home and abroad. In
addition, we have received the full support of the leaders, officers, engineers and other crew on
M.V YU LONG SHAN and M.V. QING HUA SHAN, who provide us with a lot of materials and
help. Particularly, we have received the warm support and great help from Chief Engineer, Mr. Wu
Yongpei, the leaders and colleagues, as well as some students of Marine Engineering Institute of
Jimei University. Professor, Mr Chen Jingfeng has taken time from his busy schedule to read the
whole book and correct some of the contents. Professor, Mr. Cai Zhenxiong puts forward some



valuable suggestions for preparing work. To publish this book, we have also received the help and
support from Dalian Maritime University Press. To all of the above people, along with many
others that space does not permit us to name, we extend our most sincere thanks.

This book is of course not without its errors and oversights, due to limited materials and
limitations in our human capabilities and also a hectic schedule. We sincerely hope that our
readers and users will kindly share any comments and suggestions, so that we may further

improve it in future revisions.

Compilers
Oct. 2008
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Chapter 1 General Introduction to Ships
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Figure 1-1 General Arrangement for M.V. QING HUA SHAN
1-capstan; 2-foremast; 3-hatch cover board; 4-cargo hold; 5-double bottom tank; 6-bridge; 7-engine room;

8-electric crane; 9-mooring winch; 10-rudder plade
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1-foremast; 2-capstan; 3-hatch cover board; 4-mooring winch; 5-spare propeller; 6-spare anchor; 7-cargo

hold; 8-double bottom tank; 9-engine room; 10-propeller; 11-rudder plade; 12-hydraulic crane;13-stern

mooring winch
Section 1 Sort of Ships and Brief Introduction to Training Ship
A. Sort of Ships

It is well-known that a ship is a means of water transport which is used to convey
passengers and cargoes. Along with the development of technology and social economy, the
demand for water transportation is on the rise, therefore, it is necessary to build various kinds of
ships to meet the ever-increasing needs of the water transport. At present, around the world, the
types of ships are various. It is difficult to accurately classify the types of ships. In general,
ships are classified according to their main technical characteristics of service, besides, ships
can be classified in accordance with their uses, sailing methods, navigation regions, building
materials, propulsion modes, power plants, voyage state, etc.

1. According to the uses of ships, ships can be classified as a passenger ship only used to
transport passengers, a cargo-passenger vessel used to carry both cargoes and passengers
together, a freighter used to carry cargoes, a refrigerator ship used to transport frozen goods, a
tug boat used to drag or push a lighter, a dumb lighter used to ferry passengers or carry cargoes;
a fish boat used to catch fishes and process fishes, an engineering ship used to carry out water



projects, a working boat used to offer service or special work as well as warships.

2. According to the ship sailing methods, ships can be classified as a power-driven ship
which is assembled with the engine or the propeller, sailing by itself, the power-driven ship is
also known as a self-propelled vessel, a non-power-driven ship which is not assembled with the
engine but depends on pushes from the other ship or sails, oars to sail, it is also known as a non
self-propelled vessel.

3. According to navigation regions, ships can be classified as an ocean-going ship sailing
at any region, an offshore ship sailing between international harbors but 25kn off the shore, an
inshore ship (coaster) sailing along the coastal region, inland transportation ship (river service
ship) sailing at rivers and lakes, a harbor boat used to work in port.

4. According to the hull materials, ships can be classified as a wood boat, a steel boat, an
aluminum alloy boat, a ferro-cement ship, a plastic boat, etc.

5. According to the power plant on the ship, ships can be classified as a steam ship, a
motor vessel, a steam turbine vessel, an electric ship, a nuclear-power ship, etc.

6. According to the propulsion mode, ships can be classified as a paddle boat, a propeller
ship; a cycloidal propeller ship, a gas-jet propelled boat, etc.

7. According to the voyage state, ships can be classified as a displacement ship discharging
water overboard to float on water, a hydrofoil boat floating on water which depends on
hydrofoil rising-force, a hovercraft floating on water which depends on discharging airflow, etc.

B. Brief Introduction to M.V. YU LONG SHAN

Type: Bulk carrier
Length O.A. 224M
MLD depth 1835M
Gross register tonnage 35530t
Net register tonnage 19897 t
Dead weight: 64443 t
Load displacement 75250t
Summer load draft 13.35M

Ship manufacturer
Building date:

Type of main engine:

Shaft power
Working revolution
Service speed:
Propeller:

Register harbor:
Ship owner:

Mitsubishi Heavy Industry Company, Japan
March, 1980
MHI-SULZER RND76/155
10290kW
122RPM
Rated 14 kn, common use speed 12.2 kn
Fixed pitch propeller, five-blade,
Diameter 5.8M, pitch 4.11M
Guangzhou
China Shipping Development Co., Ltd

M.V. YU LONG SHAN is a bulk ship; its main task is to transport grain, sailing between
South China and North China. In November 2005, M.V. YU LONG SHAN was changed into a
training ship. After that, besides its usual transportation coal, this vessel can accommodate one
class about 35 students to carry out their navigation training task on board the ship.

Normally, the number of the seamen on M.V. YU LONG SHAN is 26. When students come



to the ship, the second cook is added to work in the kitchen, so the members actually are 27.
The name list of seamen is as follows:

Ship leader: captain, political commissar

Deck Department: chief officer, second officer, third officer, boatswain, carpenter, able
seaman (6 members), Chief officer is the leader of Deck Department and his past-time job is
doctor. The members in the purser department belong to the deck department. Its members are a
purser (whose work is actually charged by political commissar), the chief cook, the second cook
and a steward.

Engine Department: chief engineer, second engineer, third engineer, fourth engineer,
electrical engineer, chief motorman, mechanic (5 members); Chief engineer is the leader of
Engine Department.

The general arrangement for M.V. YU LONG SHAN is shown in Figure 1-1.

C. Brief Introduction to M.V. QING HUA SHAN

Type of ship: Bulk Carrier

Length O.A: 224.6M

MLD breadth: 32.2M

MLD depth: 19.6M

Designed draft: 12.75M

Scantling draft: 13.92M

Gross tonnage: 40234 t

Net tonnage: 22531t

Dead weight: 68746 t

Load displacement: 91531t

Summer load draft: 13.92M

Call sign: BPPV

Ship manufacturer: HUDONG Shipbuilder
Building date: March, 1987

Type of main engine: MAN B&W 6L60MC
Main engine rated power: 9900kW (13440BHP)
Main engine rated speed: I1lr.p.m.

Service speed: 13kn

Cyl. number xCyl. Diameter xStroke: 6x600mmx1994mm
Type of propeller: FPP, four-blade, diameter6.08 M, pitch 4.548 M
Ship owner: China Shipping Development Co., Ltd. Tramp Co.

The former name of M.V. QING HUA SHAN was M.V. DA QING 91 and was an oil tanker.
In July, 2007, M.V. YU LONG SHAN was altered as a bulk carrier. Its task is to transport coal,
sailing between South China and North China. After reconstruction, besides its usual
transportation tasks, this vessel can accommodate one class about 35 students to carry out their
navigation training task on board the ship. Normally, the number of the crew on M.V. QING
HUA SHAN is 26 members. When students come to the ship, the second cook is added to work
in the kitchen, so the members are 27.

The overall layout for M.V. QING HUA SHAN is shown in Figure 1-2.
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Figure 2-1 Simple Structure for 4-stroke Engine

1-crankshaft; 2-main bearing seat; 3—crank pin; 4-connecting rod bolt; 5-connecting rod; 6-camshaft driving gear;
7-camshaft; 8-fuel oil pump; 9-push rod 10—intake manifold; 11-intake valve; 12-high-pressure pipe; 13-rocker
arm, 14-fuel injector; 15- valve spring; 16-exhaust valve; 17-exhaust manifold; 18-cylinder head; 19-piston ring;

20—water jacket; 21-piston, 22-piston pin; 23-cylinder block; 25-main bearing cover; 26- bedplate; 27-crankcase
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Figure 2-2 Sketch Diagram for Cylinder Volume
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Figure 2-3 Sketch Diagram for Construction of Trunk Diesel Engine and Crosshead Diesel Engine
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Figure 2-4 Constructional Diagram of MC Type Diesel Engine

1-base; 2-crankshaft; 3-connecting rod; 4-frame; 5-crosshead; 6—piston rod; 7-cylinder liner ; 8-cylinder block;

9-piston ; 10-camshaft, 11-exhaust valve; 12-turbo-charger; 13-scavenging box

Section 1 Basic Knowledge of Diesel Engine

The diesel engine is a compression ignition, reciprocating, internal combustion engine. Its
basic principle is to make fuel burn in its cylinder, and to change the fuel chemical energy into the
thermal energy, thereby generating the high temperature and the high pressure gas. Through the
medium of combustion gas, the high pressure gas with the high temperature expands in the
cylinder to force the piston to move down and change the heat energy into the mechanical energy.
Since German engineer Rudolf - Diesel invented the first practical diesel engine in1897, the diesel
engine has been widely applied. For example, it is used as power for the locomotive at railway
line, as an engine for heavy vehicles, as driving force for the farm machinery and the military tank
motor, as a propulsion main engine on ships or as an original engine of a marine generator. The
main engine on the motor vessel, the original engine of a marine generator, the engine for the
lifeboat, the prime mover for the emergency generator, the prime mover for the emergency fire
pump and the prime mover for the emergency air compressor, all of them adopt the diesel engine
as power. Figure 2-1 is the simple structure for 4-stroke engine.

1. The main moving parts are crankshaftl, connecting rod 5, piston 21, piston pin 22 and
piston rings 19.

2. The main fixed parts are main bearing seat 2, cylinder cover 18, cylinder liner 23, cylinder
block 24, main bearing cover 25, bedplate 26 and crankcase 27.

3. The valve distributing mechanism includes camshaft 7, push rod 9, rocker arm 13, intake



valve 11, exhaust valve 16 and valve spring 15.
4. The fuel oil system consists of fuel oil pump 8, high-pressure pipe 12 and fuel injector 14.
In addition, there are some auxiliary systems serving the diesel engine, such as the lubricating

system, the starting system, the cooling system, the speed governing device and the manipulating
system.

9
8 Tt \H
[ T
I =
| = 11
7 T
A = }
i 12
6 =
5 )/ If
= S
4 i 13

AN AT P Ik

2-5 (a) 6PSHTC - 26D &&;m#/l &5+
L-HUPE: 2-W v B0 s 3-R i) 48T 5-IRJERY: 6028 JOMZEH: T-HFURE: 8- EIKHI/KE:
9-thid s 10-98E AR SO - UV 124000, 13-l 14-60%; 15-ihh
Figure 2-5 (a) Constructional Diagram for 6PSHTC-26D Diesel Engine
I-bedplate; 2-lube oil cooler; 3-inspection door; 4-connecting rod; 5-piston pin; 6-piston and piston rings;
7-exhaust manifold; 8-cooling water outlet pipe; 9-intercooler; 10-rocker and rocker bracket; 11-intake manifold;

12-fuel oil pump; 13-camshaft;14-cylinder liner; 15-crankshaft
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Chapter 3 Marine Pumps
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There are various kinds of pumps on board the ship. These pumps are installed to deliver
the fuel oil, the lube oil, the cooling water, the waste oil, the ballast water, the bilge water,etc.
Therefore, pumps are a kind of machinery that is used to send some kind of fluid from one
place to the other. From the angle of the energy conversion, a pump is a sort of the energy

conversion device.
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Section 1 Functions and Categories

A. Classification according to the Pump Usages
1. Pumps dedicated to the ship power plant
This kind of the pump is often used to ensure the regular working conditions of the

main engine, the auxiliary engines, the boiler and the other auxiliary facilities on board the
ship. For example, the fuel pump, the lube oil pump and the cooling water pump for the
power plant of the internal combustion engine, the feed pump and the fuel pump for the boiler
have such functions.

2. Pumps serving for the ship system and equipment

This kind of the pump is often used to ensure the ship various operations and provide
service for the life of the crew. The pumps which belong to this kind of usage are the ballast
pump, the bilge pump, the sanitary pump, the fresh water pump as well as the pump for the
deck machinery.

3. Special pumps

Special pumps, such as the cargo oil pumps on the tanker and the pumps used in trim
and roll system on the ice-breaker, are designed to satisfy the special needs of some particular
ships.

B. Classification According to the Pump Working Principles

1. Positive displacement pump

The positive displacement pump refers to one kind of the pump of which the capacity
changes of the enclosed space of the pump resulted from the movements of the squeezing
parts so as to finish suction and discharge. Based on the structures and moving characteristics
of the squeezing parts, this type of the pumps can be divided into the reciprocating pump and
the rotary pump.

2. Impeller pump

An impeller pump is one that makes use of turning the impeller to work the liquid to
increase the energy of it, as a result, the suction and discharge can be done. The very common
impeller pump includes the centrifugal pump, the axial flow pump and the vortex pump.

3. Injection pump

The injection pump finishes its delivery in such a way as it sucks in the fluid around by
means of the high speed jet flow caused by injecting working water in order to exchange
momentum and transfer the kinetic energy to the sucked fluid. During this process, the kinetic
energy is converted into the pressure energy. The injection pump has no moving parts and has
simple structure. So its working efficiency is lower. However, we can see there are three
injection pumps on M.V. YU LONG SHAN. Two are for the fresh-water generator, one is the
vacuum pump, the other one is the brine pump (See Figure 6-13). Still, under the ribbed plates,



there is a ejection type bilge pump for delivering the bilge water of the cargo holds, called the
stripping pump. M.V.QING HUA SHAN is too installed with the injection pumps.

In addition, exactly to know the types of the prime mover, people often place the name
of the prime mover before a pump. For example, the bilge pump on M.V.QING HUA SHAN
driven by a motor is called the electric reciprocating pump. There exists a follow—up pump
which moves with the prime mover. The other type of the pump is the motor pump driven by
the diesel engine. For instance, on some training ships, the emergency fire pump is an
centrifugal pump driven by a diesel engine to suck and discharge water. The pump to suck
and discharge fluid by turning the handle is called the hand pump. The working conditions of
pumps are indicated by displacement Q, lift H, speed n, power input P, power output Pe and
efficiency #. The performance parameters of these pumps are used to illustrate the pump’s
performance and the degree of the perfection so that people can make comparison and

choices.
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Chapter 4 Deck Machinery
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Usually, the various kinds of machines used to serve the ship equipment are called the
deck machinery which includes steering gear, windlass, cargo winch, capstan, hatch cover
controlling gear and lifeboat lifter and so on. Additionally, the different specialized ship has
its own corresponding deck machinery.

According to the different power sources for it, the deck machinery is divided into the
various types of the manual one, the steam one (the compressed air one), the electric one and
the hydraulic one.
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Figure 4-1 Schematic Drawing of Steering Gear
1-transmitter at the bridge; 1'-receiver in the steering engine room;2-oil cylinder; 3-o0il pump; 4-rudder plade
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Figure 4-3 Working Principle for Hydraulic Steering Gear

1-variable delivery pump; 2-receiver of hydraulic remote control device; 3-cylinders;4-rams; 5-rudder post;
6-rudder tiller; 7-vent valve; 8-storm valves; 9-hand by-pass valve; 10-rudder angle indicator; 11-adjusting

nut; 12-storage spring; 13-feedback rod; 14-motor
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Figure 4-4 Principle Drawing of KAWASAKI Electro-hydraulic Steering Gear
1-cylinders; 2-rams; 3-rudder tiller; 4-rudder post; S-stop valve; 6-by-pass valves; 7-saftey valves;
8-three-position four-way change-over valves; 9-oil pump units; 10-one-way valves
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Figure 4-5 Principle Drawing of Three-Rotary Vane Hydraulic Steering Cylinder

1- rudder stock;  2-cylinder body; 3-boss; 4 -rotary vanes; 5-fixed vanes; 6-manifolds
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Figure 4-6 Hydraulic Circuit for AEG RDC 630/160 Electro-hydraulic Steering Gear

1-hydraulic by-pass valve;2-orifice;3-relief valve for pilot;4-valve block;5-relief valve for boost;6-filter;7-servo
valve;8-servo motor;9-gear pump;l10-JANNEY pump;ll-safety valve; 12-rotary vane cylinder; 13-transfer

valve;14-check valve
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Chapter 5 Marine Compressed Air System
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The motor vessel is usually equipped with the compressed air system which chiefly
contains air compressors, air bottles, pressure-adjusting valves, stop valves, pressure gauges
and pipes. The air compressor can produce the compressed air with certain pressure to meet a
various need on board the ship. For instance, it is used to start the main engine and auxiliary
engines, to charge air for the pressure water tanks, to offer the air source for the operating
system and the remote control system of the main engine , for the lifters of the gang way
ladder and for the whistle, and to supply the compressed air for blasting and washing the sea
valve, filters, the engine room, the deck and so forth.
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Figure 5-1 Sketch of Piston Air compressor
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Figure 5-2 HC-277A Air Compressor

1-filter; 2-gear pump; 3-gauge board; 4-water checker glass; S5-piston; 6-piston pin; 7-connecting rod;
8-crankshaft; 9-main bearing; 10- bolts and nuts of connecting rod; 11-oil level glass of crank case; 12-drain
chamber of high pressure end; 13-aftter cooler; 14-discharge valve; 15-safety valves on the high pressure end;
16-air inlet filter; 17-safety valves on the low pressure end; 18-drain chamber of low pressure end;
19-machine base
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Figure 5-3 'WLH-465A Air Compressor
1-low pressure cylinder; 2-air-liquid separator; 3-air filter; 4-air-cooled intercooler; 5-high pressure cylinder;

6-driving belt; 7-motor; 8-pressure gauges
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Figure 5-4 SHC-30C Air Compressor

1-2nd stage safety valve; 2-piston; 3-connecting rod; 4-1st stage discharge valve; 5-1st stage safety valve;

6-2nd stage intake valve & discharge valve; 7-cylder cover; 8-cylinder body; 9-breather; 10-crankshaft
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Figure 5-5 Automatic Control System for Air compressor

1-compressor; 2-lube oil pump; 3-air-cooled intercooler; 4-protective switch for lube oil low pressure;
S-magnetic starting unloader ; 6-air-liquid separator; 7-air bottle; 8-pressure control switch; 9-manual

unloader
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Section 1 Air Compressor

There are various types of the marine air compressor. According to the different cooling
ways and the different construction, there are the water-cooled mode and the fan-cooled mode,
and also there are the single-cylinder mode and the multi-cylinder mode, but most of them



belong to the piston connecting rod mode. As shown in Figure 5-1. M.V. QING HUA SHAN
has two main air compressors, one of which is the emergency air compressor. M.V. YU
LONG SHAN not only has two main air compressors, also has an emergency air compressor
and a ship’s service air compressor.

1. Compressor on M.V.YU LONG SHNA

On M.V.YU LONG SHNA, there are two water-cooled main air compressors in the
engine room. Their type: HC-227A.1t is composed of the machine base 19, crankshaft §,
connecting rod 10, pistons 5, lube oil pump 2, safety valves on the high pressure end 15, air
inlet filter 16, safety valves on the low pressure end 17. This kind of air compressor has
double cylinders and is vertical type, the diameter of the piston upper end is big and the
diameter of the piston lower end is small (See Figure 5-2).

There is an air-cooled ship’s service air compressor with two stages, its type:
WLH-465A. Tt consists of an air filter, two low pressure cylinders, one high pressure cylinder,
an air-liquid separator, an air-cooled intercooler, a fan, belts, belt wheels, pressure gauges and
so forth (See Figure 5-3).

A water-cooled emergency air compressor directly driven by a diesel engine, its type:
SHC-30C, is made up of such components as a bedplate, a crankshaft, a connecting rod, a
piston, a safety valve for high pressure end, an air inlet filter, a safety valve for low pressure
end and a breather. The vertical air compressor with a single cylinder has a piston of which
the upper diameter is small but the lower diameter is big. At the upper of the cylinder body is
fixed a 2nd stage intake valve and a 2nd stage discharge valve, while at its lower part is fixed
a 1st stage intake valve and a 1st stage discharge valve (See Figure 5-4).

Figure 5-5 illustrates the automatic control system for an air-cooled compressor. It
comprises a compressor, a lube oil pump, a middle cooler, a protective switch for the lube oil
low pressure, a magnetic starting unloader, an air-liquid separator, an air bottle, a pressure
control switch, a manual unloader. On starting, the magnetic starting unloader opens
automatically to unload and then automatically closes. This refers to unload starting. The
pressure control switch is used to control starting and stopping of the air compressor. In
operation, when the pressure for the lube oil is too low, the protective switch for the Iube oil
low pressure will take action to enable the air compressor to stop automatically.

2. The Operational Steps for the Main air Compressor on M.V. YU LONG SHAN
1) Start

(1) Inspect if there is anything preventing from operating the air compressor around.
(2) Inspect if the inlet valve and the outlet valve for cooling water is opened.

(3) Inspect if the oil level for the crankcase and the oil level for the cylinder lubricator are
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Chapter 6 Marine Auxiliary Boiler
and Fresh Water Generator
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Figure 6-1 Vertical Water-Tube Auxiliary Boiler
1-upper boiler drum; 2-lower boiler drum; 3-water tube nest; 4-furnace; 5-precombustion chamber; 6-baftle
wall; 7-downcomer; 8-oil-injection air- regulation device; 9-electric spark igniter; 10-ignition oil injector;

11-flame detector; 12-steam-water separator; 13-scum pan; 14-water level auto-regulator; 15-manhole door
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Figure 6-2 Vertical Boiler with Horizontal Tubes

1-front tube plate; 2-smoke tube; 3-upper boiler drum; 4-manhole door; 5-rear tube plate; 6-furnace; 7-lower
boiler drum; 8-furnace month; 9-inspection door; 10-stop steam valve; 11-drum head; 12-soot blower; 13-
handhole door
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Figure 6-3 Vertical Smoke Tube Oil-burned and Exhaust Gas Composite Boiler

Section 2 Marine Fresh Water Generator

A fresh water generator is a kind of equipment used to desalinate sea water . Generally, the
brine density of the so called fresh water is less 1000 mg / L. On board the ship, especially, on
the ocean-going ship, fresh water is important and there is a great demand of it. In their daily life,
crew drink it, use it to wash etc, at the same time, the main engine and the auxiliary engines use
fresh water as cooling water, the boiler needs fresh water to produce steam, the oil separator in



operation uses fresh water as working water. Therefore, to ocean-going ships, it is improper to
carry a lot of fresh water with many water tanks, usually, they make use of the fresh water
generator to change inexhaustible sea water into fresh water suitable for power plants and
boilers to use.

A. Working Principle of the Evaporating Type Fresh-water Generator

Sea water contains much salt, which is about 35030mk/L in the ocean. To desalinate sea
water is to reduce salinity greatly in the sea water. At present, the main methods are distillation,
reverse osmosis, electro-dialysis, ion-exchange and freezing. Whether on land or on ships, most
of the boiling fresh-water generators use distillation method. So-called distillation method is
based on the principle that the salt content is hardly dissolved in the low pressure, first, sea water
is heated to evaporate and then the steam is condensed to become distilled water with almost not
containing salt.(salinity<<10mg/L) .The distillation unit for sea water is divided into the vacuum
boiling type and the vacuum flashing type. Here is about the working principle of the vacuum
boiling type fresh-water generator, shown as Figure 6-10.

When the fresh-water generator is in operation, the heat-transferring medium (hot water or
steam) enters the evaporating tube bank in the evaporator to heat the sea water surrounding the
tubes, which enables the sea water to boil and then the heat-transferring medium returns to its
own working system. The steam (second steam ) evaporating from sea water rises into the vapor
separator 7 at the upper of the evaporator, where the steam with droplet is separated and then the
purified steam goes into the condenser 2, where the steam is cooled by the circulating sea water
in the condenser tube bank to be condensed into the distilled water which becomes fresh water
up to certain salinity requirements. Finally, the condensate pump 5 pumps it to the fresh water
tank. The circulating cooling water is supplied by the sea water pump 4.

When the evaporator 1 is working, the sea water keeps evaporating, but the sea water pump
4 supplies it continuously with sea water so as to keep the relatively stable water level. In order
to ensure the quality of the second steam is not affected because the salinity in the sea water in
the evaporator is too high, it is necessary to drain the denser brine continuously by the brine
discharge pump 6 which is often an ejector pump, while the vacuum pump 3, which usual is also
an ejector pump, draws air continuously from the fresh-water generator to form a certain vacuity.

In order to use the low temperature as the heating working medium and make effective use
of waste heat (for example, the temperature of the jacket cooling water of the diesel engine is
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Chapter 7 Marine Refrigerating Plant

and Air Conditioning Plant

TR YA 2% ' (refrigerating plant)5 2% i & (air conditioning plant)/& PRiEMT L 2 5 &
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The marine refrigerating plant and the air conditioning plant are indispensable
technological facilities to guarantee the easily rotten foods to be refrigerated, to guarantee the
cargoes carried by ship to be refrigerated and transported or to create the agreeable artificial

climate.
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Figure 7-1 Principle of Compressed & Evaporated Type Refrigeration

1-refrigerated storeroom; 2-evaporator; 3-compressor; 4-condenser; 5-throttle valve
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Figure 7-2 Sketch for Piston Compressor

1-crankshaft; 2-connecting rod; 3-cylinder jacket; 4-piston; 5-piston ring; 6-suction valve; 7-suction valve spring;
8-discahrge valve; 9-discharge valve spring; 10-outlet pipe; 11-inlet pipe
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Figure 7-3 Structural Diagram for SMC 6-65 Type Compressor
1-discahrge stop valve; 2-unloading cylinder; 3-oil pressure regulating valve; 4-shaft seal; 5-crankshaft; 6-shaft
seal cover; 7-compressor body; 8-cock; 9-oil filter; 10-piston; 11-connecting rod; 12-oil-filled valve; 13-oil
pump unit; 14-hand capacity control valve; 15-suction stop valve; 16-combined valve unit; 17-unloader swing
bar
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Figure 7-4 System for Typical Food Stuff Regrigeration

1-compressor unit; 2-oil-return solenoid valve; 3-oil separator; 4-unloading valve; 5-low pressure relay; 6-oil
pressure gauge; 7-oil pressure differential controller; 8-low pressure gauge; 9-high pressure relay; 10-high
pressure gauge; 11-condenser; 12-defrosting valve; 13-vent valve; 14-water pressure gauge; 15-charge valve;
16-drier; 17-by-pass valve; 18-liquid header; 19-solenoid valve; 20-by-pass valve; 21-thermal expansion valve;
22-communicating valve; 23-evaporator and fan for vegetable room; 24-temperature gauge; 25-temperature
relay; 26-evaporator for dry food room; 27-evaporator for meat room; 28-evaporator for fish room;

29-compound gauge; 30-defrosting valve; 3 1-suction header; 32-suction filter

Section 1 Marine Refrigerating Plant

A. Methods and Purposes for Refrigeration
So-called refrigeration refers to removing the heat from the refrigerated object so as to
form a relative low temperature condition. Obviously, to enable the temperature in a chilling
room is lower than that of its surroundings, the heat in the chilling room must be removed
continuously. As we all know that heat always automatically transmits from the high
temperature to the lower temperature, but it can’t transmit the other way round, the function of
refrigerating installations is to discharge the heat in the chilling room.

At present, the mechanical refrigeration is chiefly adopted on board the ship.Based on their
working principles, there are compression refrigeration, absorption refrigeration, vacuum
refrigeration and semiconductor refrigeration, among which the compression refrigeration is
most widely used.

The purposes for fitting refrigerating installations on board the ship are as follows:

1. Refrigeration transportation. It is used to prevent easily rotten foods from going bad, to
prevent some chemical raw materials under the normal temperature from evaporating,
self-burning or exploding. All ships are specially designed to transport refrigerated foods and
cargoes are known as refrigerator ships.

2. Store foods. A general passenger vessel and a general cargo ship both must store a large
quantity of foods to satisfy the needs of living for the people on the ship. For example, some
ocean-going ships will sail at sea for more than 20 days or even more than one month on end.
As for M.V. QING HUA SHAN and M.V.YU LONG SHAN, they sail at sea for 5 or 6 days
from ports in south China to ports in north China, so refrigerating installations and proper
capacity for food stuff refrigerated storage must be arranged.

3. Marine air-conditioning plant. It is installed to improve the living conditions when the
ship is sailing at sea. For instance, when it is very hot, it provides cool air, when it is cold, it

provides warm air.

B. Principle of Compressed & Evaporated Type Refrigeration

Any liquid material, when it is evaporated, absorbs a great deal of latent heat of
vapourization. Under any standard atmospheric pressure, if 1 kg 100°C water is vaporized
completely, there is a need of the latent heat of 2256.7 kj.

According to this natural rule, it is possible for us to choose the liquid with lower vaporizing



temperature. For instance, to choose Freon12(R12), of which vaporizing temperature under the
standard atmospheric pressure is —29.8°C, as the refrigerant, it goes into the evaporator 2 of the
refrigerating room 1 under the control of the throttle valve 5 (shown as Figure 7-1).
Consequently, because of throttling and reduced pressure, the refrigerant is evaporated and
vaporized under the lower pressure. Its vaporizing temperature is lower than temperature
required in the refrigerated room, in this way, the refrigerant absorbs so large quantity of heat
from the refrigerated room that the temperature of the refrigerated room is correspondingly
reduced to achieve purposes for refrigeration. There is another very common refrigerant, Freon
22, its vaporizing temperature is - 40.8°C.

In order to avoid the pressure in the evaporator 2 rises high due to the refrigerant’s
continous flowing into it, the compressor 3 is needed to draw the gaseous state refrigerant out in
time. Besides, to save refrigerant, it is necessary to turn the vaporized refrigerant into the
liquid so that it can be used again an again. As is known to all, the saturated temperature of the
vapour always corresponds to certain saturated pressure, while the saturated temperature of the
gaseous state refrigerant is correspondingly raised, therefore it is possible to make use of the sea
water overboard to cool it so that the vaporized frigerant with higher temperature is liquefied
again. This is why the regrfigeration compressor 3 and the condenser 4 are installed in the
system, while the throttle valve (the expansion valve) is an important part to fulfill throttling and
reduce pressure and to guarantee the circulation of the refrigerant’s work..

Hence it is seen that the compressor, the condenser, the expansion valve and the evaporator
are indispensable component parts making up of the compressed refrigerating plant.

C. Piston Type Refrigeration Compressor

The compressor is an essential component in the compressed-evaporating refrigeration
plant.The refrigerating compressor is divided into such types as the piston, the screw and the
centrifuga, among which the piston type compressor is widely used, commonly in the food stuff
refrigerated storage, the chilling chamber, air adjustment and so forth.

Figure 7-2 is the simplest single cylinder vertical piston regrigerating compressor.

The reciprocating refrigeration compressor is mainly composed of a compressor body, a
piston, a crankshaft, a connecting rod, suction valves, discahrge valves, a cylinder, a cylinder
cover and etc. but according to the concrete constructure, the position arrangement of the
cylinder, the directions for inlet and outlet of the refrigerant, the cylinder diameter, the number
of the cylinder, the compressing stages and the different refrigerant used, the reciprocating
refrigeration compressor is divided into many types. Currently, the medium and small-sized
compressors most adopt small cylinder diameter, multi-cylinders, V-type or fan arrangement.
This arrangement, with being a compact contructure, not only improves the balance
performance of the compressor when it is running, also the compressor with the same cylinder
size but different numbers of cylinders can meet the needs of different requirements for the
refrigerating capacity.

Figure 7-3 shows SMC series compressor used on M.V. YU LONG SHAN. In the food
stuff refrigerated storage, the compressor is NIPPON SABROE SMC6-65 type (cylinder
diameter: 65mm, stroke: S0mm, speed: 1400rpm ). In its structure, in addition of some basic
components such as a piston, a connecting rod, a crankshaft and a compressor body, it is

amounted with such unloader power element as unloader cylinders 2, unloading swing bars 17



and mannual capacity regulating valves, it is also amounted with oil pump unit 13, from which
the oil is dischagred to use as forced feed lubrication and as the pressure oil for unloading

cylinders.

D. Refrigerating Plant of Food Stuff Refrigerated Storage
On M.v. YU LON SHAN, there are 4 food stuff refrigerated storage rooms, the designed
areas and the temperature are 23m’ and -25°C respectively. The fish room (13m3, -25°C), the
vegetable room (45m’, +4°C), the dry food room (9m’, -10°C). There are two refrigerating
compressor units, the refrigerant used is R22, the working conditions of the system is shown
in Figure 7-4.
In the system, besides the main four component parts of the compressor, the condenser, the

expansion valve and the evaporator, on the modern ship, the automation for the refrigerating
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Figure 8-1 Schematics of Marine Electric Power System

Section 1 Outline

Marine electric power system consists of the power generation, the distribution, the electric
power transmission, the utilization equipment. Figure 8-1 is the schematics of marine electric
power system.

1. Power Generation segment (Electric source)

The power generation (It is called the electric source, too) is the device which changes the
other energy into the electric energy. For example, the generator unit and the storage batteries are



such devices.

2. Distribution segment (Distribution Equipment)

The functions of the distribution apparatus are to protect, monitor, distribute, transfer and
control the power source. The marine distribution apparatus consists of the main switchboard,
the emergency switchboard, the power distribution box, the lighting distribution box, the
charging-discharging switchboard for storage batteries and so on.

3. Electric Power Transmission segment (Electric Network)

The electric power transmission is the general term for all the electric cables and electric
wires on board ship. Its function is to transmit the electric energy to all marine utilization
equipment. In general, the marine electric network consists of the power network, the lighting
network, the emergency network, the low voltage network, the weak current network.

4. Utilization Equipment (Electrical Load)

The Utilization Equipment refers to the electrical load, which includes the marine
electromechanical equipment, the electric lighting equipment, the communication and navigation
equipment and the other electric equipment for daily life.

There are two kinds of the current systems for the marine electric power system: one is
alternating current (AC) system, the other is direct current (DC) system. Most ships built before
1950s basically adopted the direct current system, but the alternating current system has
dominated over the most ships built after 1960s.

That the rated voltage of the electric power system is high or low directly affects the weight
and the size of all electric equipment. It is beneficial to raise voltage, but it brings about
problems of insulation and safety simultaneously. In stipulations of Chine Classification Society,
the voltage level for DC system includes 1200v, 500v, 250v, 50v, 24v, as for AC system, there
are 11000v, 1000v, 250v, 50v, 24v.

Most overseas ships adopt 460v power source, the rated voltage of the electric utilization
equipment is 440v. To the frequency of the power station, most overseas ships adopt 60Hz. In
our country, the onshore power station adopts 50Hz, the marine power station adopts 50Hz, too.
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Figure 8-2 Typical Structure of Drip-proof Generator
1-alternating exciter; 2-alternating exciter terminal box; 3-bearing; 4-bearing mount; 5-thermometer; 6-rotating
rectifier; 7-terminal box; 8-shell; 9-stator core; 10-rotor core; 11-stator coil; 12-rotor coil; 13-fan; 14-shaft; 15-

heater
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Figure 8-3 Diesel Generator Unit

1-diesel engine; 2-turbocharger; 3-generator
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Figure 8-4 Emergency Diesel Generator Unit

1-cooling water tank; 2-air cleaner; 3-diesel engine; 4-throttle control; 5-lube oil filter; 6-generator
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Section 2 Marine Electric Source and Distribution Apparatus

A. Marine Electric Source

The electric source is the core of the electric power system, which includes the main power
supply and the emergency source of electric power.

1. Main power supply for ship

The main power supply is used to supply the reliable electric energy to all electric equipment
on board the ship in different kinds of working condition, such as normal sailing, arriving or
leaving the harbor, loading or unloading cargoes, berthing and all kinds of emergency conditions.

The main power supply consists of the prime mover and generator units. The diesel-generator



unit is common on most ships. There is the shaft driven generator (i.e. the generator is moved by
the main engine crankshaft) on some ships, too, but in this case, these ships must be equipped
with auxiliary engine generator being standby for berthing, loading and unloading. Figure 8-2 is
the basic structure for generator. Generally, a large ocean-going vessel must be equipped with
two sets or more of same type generators. Figure 8-3 is the diesel generator unit for M.V.YU
LONG SHAN and M.V.QING HUA SHAN.

2. Emergency power source

Besides the main power source, ships must be also equipped with the independent power
source, that is the emergency source, which is used to supply power independently to some
important utilization equipment on board the ship to ensure the ship’s safety in case the main
power source fails.

The emergency power source can adopt the generator unit or the storage battery unit or the
combination of generator and batteries.

The ships using the independent generator unit as the emergency power source must be also
equipped with the storage batteries as the temporary emergency power source. This is based on
this consideration that when the emergency generator unit can not supply power at once because
of some reasons or during starting emergency generator in order to ensure the utilization
equipment for the special important navigation devices is kept supplied electricity.

The emergency power source is interlocked with the main power source. Once the main
power source is running normally, the emergency power system is forbidden to work. In case the
main power fails, the emergency power system must be put into use automatically at once. The
capacity of the emergency power source must be enough to supply power continuously for 36 hrs
at least. But for the ship sails along shore, the emergency power source should supply power
continuously for 12hrs at least. The small emergency power source (i.e. the storage batteries unit)
must supply power continuously for 30 min. Figure 8-4 is the emergency diesel generator unit
for M.V.YU LONG SHAN.
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Chapter 9 Marine General Service System
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The general service system refers to all kinds of special piping systems that separate from
the main power plant but provide the suitable operational conditions for the ship. These systems
consist of the ballast system, the bilge water system, the fire system, the sanitation system, the
air conditioning system and so on. The air conditioning system has been already described in
Chapter 7. This chapter briefly describes about the ballast system, the bilge system, the fire
system, the daily service fresh water system and the environmental protection equipment.
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Figure 9-1 Principle Drawing of Transfer Valve Box
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Figure 9-2 Ballast System of M.V. YU LONG SHAN

1-after balllast tank; 2-from fire pipeline; 3-from fire pump; 4-from sea chest for fire water system; 5-overboard,

6-stripping pump; 7-sea water inlet; 8-No.2 ballast pump; 9-No.1 ballast pump; 10-water ejector; 11-No.5 P. fuel
oil tank; 12- No.4 P. fuel oil tank; 13-No.5 S. fuel oil tank; 14-No.4 S. fuel oil tank; 15-P.topside tank;
16-P.double bottom tank; 17-fore ballast tank; 18- S. double ballast tank; 19-S. topside tank

Section 1 Ballast System

During the ship being in service, the ship needs to adjust its draft, stability, list and trim
according to the concrete situations. The ballast system depends on changing the ballast water
quantity in each ballast tank to finish its function.

With the help of the ballast pumps in the engine room and the ballast water pipes, the
ballast system draws water from any ballast tank or sea or discharge water to any ballast tank or
sea to trim the ship. In general, the discharge capacity of the ballast pump should meet the
requirements that the pump can fill or empty all the ballast tanks on board within 6-8 hrs. The



check valves and check valve boxes must not be installed in the ballast system, so that the
ballast water can flows in two ways ( out or in) freely. For the reason to simplify the piping
system, the system adopts transfer valve boxes generally, as shown in Figure 9-1.

In Figure 9-1, connected with the suction pipe of the ballast pump, the valve box
down-half side is the outlet side of the valve box (or referred as self-filling inlet side). The valves
in this side are used to transfer water from tanks. The box up-half side connected with outlet pipe
of the pump is the inlet side of the valve box. The valves in this side are used to discharge water
to the related tanks.

The common ballast tanks includes the fore peak tank, the aft peak tank and the double
bottom tank. Some ships have the port side tanks and the starboard side tanks. Of course, the
fresh water tank and the fuel tank can be also used as the ballast tanks. As to the ballast pimps,
the dry-cargo ship is usually equipped with 1 or 2 sets of the general service pump with large
discharge capacity. The general pumps perform the duty of the ballast pump and the fire pump.
In this case, the number of pumps can be decreased, but, the piping system will become more
complicated. Some ships are equipped with the independent ballast pumps to mainly use for
ballasting, but if necessary, these pumps could be also used for other duties.

The ballast system on M.V. YU LONG SHAN is shown in Figure 9-2. There are seven
cargo holds. The double bottom tanks of the port side and the starboard side are located under the
cargo holds. The top side tanks of the port side and the starboard side are located on the upper of
the cargo holds. Except that the right bottom side tanks and left bottom side tanks under No.4
cargo hold and No.5 cargo hold are used as the fuel tanks and that the aft peak tank is used as the
fresh water storage tank, the other tanks are used as the ballast water tanks according to the
practical needs. The hand-wheels of the inlet and the outlet valves for every ballast tank is
located on the main deck, operating them by hand.

Operational Regulations of Ballast Pump on M.V. YU LONG SHAN

1. Preparations for starting the ballast pumps

(1) Turn the pump shaft for several circles by hand to check if the shafting can be turned

smoothly without obstacles.

(2) Release the air in the system. completely

(3) Open the relative valves correctly.

2. Starting

(1) Press the button “START”, observe if the readings of the vacuum pressure gauge and the
ammeter of the water pump are in the normal range.

(2) The noise of the pump’s running is normal.

3. Management in operation

(1) Inspect the working conditions of the water pump at all times, keep in touch with the
carpenter to prevent the water pump from idle running

(2) If any abnormal phenomenon occurs, first stop the pump and then inform the engineer in
charge or the duty engineer.

Attention: Before the ballast operation is carried out at any time, the written order by C/O
should be read carefully. At sea, the ballast operation should be recorded on the engine logbook.
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Figure 9-3 Fire System of M.V. YU LONG SHAN
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Section 2 Fire System

All kinds of ships must be equipped with the fire system used for fire fighting and securing
navigation. In addition, the discharge water from the fire pump can be also used for flushing the
deck, the anchor chains and the cargo holds.

The water fire-extinguishing system is one of the essential fire system on board the ship. As
far as the dry cargo ship is concerned, the fire system comprises the fire pump, the pipes ,the fire

plugs, the fire hoses and the nozzles.

bt {5t 5 25
PROPORTIONING
3 2 EDUCTOR 1
BOAT. DK.~——— Pd———

2ND. DK, +— Dd—4-

3RD. Dk ~— pg-O]
4TH, DR——— D
4TH, Dkee————— p——| i ] i
hwpinbosi] 3 FOAM LIQUID TANK

BOTTOM. DR- RAAHBIR (5 e

LR

9
i UPP. DK.
KB BGR

FROM FIRE PUMP

AR
CAP. 600L

EMRG. FIRF. PUMP
190M*/HR X TOM W AR

SEA CHEST



B 94 “ExL” RBERXREHE
Figure 9-4 Foam System of M.V. YU LONG SHAN

The water fire-extinguishing system utilizes water to reduce the temperature of the burning
object to the lower temperature than the ignition point so as to extinguish the fire. The working
principle is that the fire pump draws the seawater from overboard and transfers it to every fire
plug through the pipe line. The water in the fire plug flows to the fire hose connected with the
fire plug and at last flows to the nozzle, which is used to spay the water to extinguish the fire..
However, water can not be used to extinguish the electric fire and oils fire.

The CO2 extinguishing system utilizes CO2 as fire-extinguishing agent. The COz2 is one
kind of inert gases with the characters of non-assisting combustion, non-conduction and heavier
than the air. It is a good fire-extinguishing agent and can be used to extinguish the various kinds
of fires, especially the electric fire. For the purpose of the centralized control, the ship should be
installed with COz2 station on its superstructure to store decades of bottles of the liquefied CO2
according to the requirements. These CO2 bottles are divided into several groups and the bottle
number of each group should not exceed 12.

The foam system is also a common kind of the fire-extinguishing system on board the ship.
The working principle of the foam system is that it utilizes the foam full of CO2 gas to cover the
surface of the burning object, as a result, the burning object suffocates because there is no air.

According to the regulations, the merchant vessel must be equipped with at least one
international shore connection in order to draw water from the shore station or other vessels to
fight fire in the event that the ship loses power.

There are two fire pumps respectively in the engine room of M.V. YULONGSHAN and
M.V. QINGHUASHAN. In their emergency fire pump room under the steering gear room, there
is one emergency fire pump respectively. Both of the two ships are installed with COz stations. In
the steering gear room, the foam system is also installed. In addition, on both ships, there are all
kinds of portable fire-fighting devices and there is a fire-detecting system used to detect the
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Section 1 Practice Muster

A. Muster List and Emergency Instruction

The muster list is drawn up by the superintendency, including the set alarm signal, the post
and the task assigned to everyone according to every crew’s duty. It is required that when the
alarm is sounded, all the crew, including the teachers and the students on the training ship should
take immediate action. After the third mate finishes filling in the muster list, the chief mate
verifies the muster list and submits it to the captain for approval and signature. After that, the
approved muster list is announced to be enforced. When the muster list is filled out for several
copies, they are put up at the public places such as the bridge, the engine room, the dinning room,
and the alleyway, etc. The captain shall either revise the list or prepare a new list if any changes
take place in crew which necessitates an alteration in the muster list.

The emergency instructions are written on a rectangular muster card. Everyone on the ship
owns one card and places it on the bedside. On everyone’s muster card, are written the coded
number of oneself in the muster list, the number of the life boat, the different emergency alarm

signal and other clear instructions to be obeyed at the emergency occasion, etc.



B. Emergency Drills

The ships must periodically carry on the emergency drills according to the rule. Monthly the
cargo ship carries on the drills for abandoning the ship and the fire drills once at least. If 25% of
the crew did not attend the abandoning ship drills and the fire drills monthly on the board, then
the ship should hold the drill in 24 hours after leaving the harbor.

Drills for abandoning ship mainly include:

1. Send out signals for abandoning the ship with the siren or the steam whistles to gather all
crew on board at the muster station.

2. Prepare to carry out the tasks that states on the muster list.

3. Check if the seamen wear properly

4. .Check if the seamen put on the life jacket correctly.

5. Launch one life boat at least after completing any necessary preparation.

6. Start and run the engine of life boat.

7. Operate the davits of all life rafts (davit-launched type).

8. Drills should be carried out according to the actual emergent circumstance as possible as
it can.

During the abandonment drills, each life boat should be launched to water at least once in 3
months and be ridden by the appointed operator. More, it should be operated on water.

Every time when the drills for abandonment take place, the emergency lighting system used
for mustering and abandoning should be tested

The survival equipment (life-saving equipment) mainly includes the lifeboat, the life raft,
the life saving float apparatus, the lifebuoy (life ring), the life jacket and the life saving signal
and the life line mortar (line-throwing appliances), etc.

As soon as the abandoning ship signal is given out, all seamen except the person who is on
duty should put on the life jacket quickly and be at the pointed position according to the muster
list in two minutes, waiting for the order.

When somebody falls overboard, the life buoy should be immediately thrown to him,
informing the bridge of it. The signal of life saving practice should be replaced by the signal of
the abandonment.

The fire drills mainly include:

1. Hearing the fire signal with the siren or the steam whistles, all crew on board must arrive
at the spot immediately according to the muster list, waiting for the orders.

2. The captain is the chief commander in the fire fighting and the first mate is the head,
commanding on spot

The chief engineer and the bosun are substitutes for the head, all seamen are divided into
several groups and each group takes its responsibility.

Fire-fighting group: the people of this group are relatively a few more, which is
subdivided into the squad in charge of controlling hydrants, the squad in charge of controlling
fire hoses and nozzles, the squad in charge of extinguishers and the squad in charge of other
equipment such as water barrels and sand etc.

Isolation group: They are responsible for closing the doors, windows, hatches, accesses,
ventilators, cutting off the concerned circuits and removing the dangerous combustible articles.

Life saving group: Under the leadership of the officer, this group takes charge of

preparations for survival craft.



Duty group: There are persons on duty at bridge and in the engine room to guarantee the
safe operation for the ship and the normal running for the main engine, the auxiliary engines and
the electric machines.

First-aid group: It is in charge of rescuing the wounded, maintaining order and preventing
destruction from bad men.

The equipment for the fire fight mainly includes: the various fixed extinguishing systems
(the water fire-extinguishing system, the COz2 fire-extinguishing system, the foam and the dry
powder fire-extinguishing system) and the fixed type fire automatically explored equipment.
Besides, there are many moveable and portable type fire fight devices, such as the portable fire
pump, the portable fire extinguisher, the trolley type fire extinguisher, and there are the firemen’s
fittings and other fire fight tools and implements etc.

As soon as the urgent signal of the fire drills is sounded, all seamen, except the person who is
on duty, should take the required fire fight equipment quickly and arrive at the spot or the
pointed position according to the muster list in two minutes. The hydrant should supply water for
fire fighting in five minutes.

The comprehensive contingency drills should be carried out under the command of the
captain and the political commissar. As soon as the signal of the comprehensive contingency
drills is given out, all seamen, except for persons on duty, should take the tools quickly and
arrived at the pointed position according to the muster list and follow instructions from the

captain and the political commissar.

C. Emergency Alarm Signal

The emergency alarm signals unified for our country ships show as follows:

Comprehensive contingency: The alarm or the steam whistle sounds one long blast
continued for 30 seconds ( ) .

Fire alarm: The alarm or the steam whistle sounds short blast continued for one minute

«C ) . The long blast shows the fire position: one for the ship’s fore part, two for

the mid-part, three for the aft-part, four for the engine room and five for the accommodation.

Flooding alarm: The alarm or the steam whistle two long blasts with one short blast repeat
foroneminute () .

Man overboard alarm: The alarm or the steam whistle three long blasts repeat for one

minute ( ) , three long blasts with one short blast stand for man

over-starboard , three long blasts with two short blasts for man over-port

Abandoning ship alarm: The alarm or the steam whistle sounds six short blasts with one
long blast repeated for one minute ( _ _ _ _ _ _ I

Oil spilled alarm: The alarm or the steam whistle sounds one short blast with two long
blasts, then with one shortblast ( _ ) . All seamen, except for persons on duty
should gather at the main deck quickly according to the muster list, and follow instructions from
the captain and the political commissar.

Signal for dismissal: The alarm or the steam whistle sounds one long blast continued for

six seconds or it is announced with password.
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Section 2 Emergency Equipment

A. Emergency Equipment
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One of the important matters of the marine engineering management is to organize and
manage the crew of the engine department. The responsibility and the regulation is a basis for the
ship management. In the light of the safety for lives and property at sea and the protection of the
sea environments, the International Marine Organization (IMO) on July 7,1978 approved and
stipulated International Convention on Standards of Training, Certification and Watch-keeping
for Seafarers 1978. On July 7, 1995, STCW 95 was approved based on the revision of STCW78
and was effective from 1 Feb 1997. The convention points out clearly that every crew has his
own responsibility for the ship’s safety.

For the different types of the ship from the different countries, the crew establishments and
the crew’s rank are different. Even if the ships belong to the same country, but not belong to the
same company, their crew establishments and the crew’s duty are not the same. Here is the
introduction to the crew’s responsibility and regulations for the engine department of M.V.
QING HUA SHAN and M.V. YU LONG SHAN.
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Section 1 Crew’s Ranks and their Responsibility

for Engine Department

1. Chief Engineer

(1) The chief engineer is the leader of the engine department. He leads his subordinates to
observe law and discipline, carry out all rules and regulations, properly operate and maintain all
machinery and the electric equipment in the engine department.

(2) The chief engineer should be concerned about his subordinates’ political thinking and
gives them a good training for the knowledge about the safety and profession. He has
responsibility to help his subordinates improve their own profession and technique level.

(3) According to his own ship’s conditions, the chief engineer should work out the
operational rules and things being paid attention to. He should take a lead to carry out the
relevant stipulations from his superior, directing and supervising his subordinates to finish the
tasks of watch-keeping and maintenance, to keep the engine room and the equipment clean. He
also should supervise engineers and the electric engineer to handover their work.

(4) The chief engineer should regularly check the working conditions of the machinery and
the electric equipment, correct the wrong working parameters and the operational methods, take
notice of the use of spare parts, stores, tools, fuel and lube oil.

(5) It is him who organizes his subordinates to make the plans of the routine maintenance
and the ship’s repairs. It is him who directs his members in the department to in time check the
sea suction valves, the outboard valves, the propeller, the stern shaft, and the stern shaft tube
when the ship is at dock. Before the ship’s departure from the dock, his subordinates should
make sure if the sea stop valves, the ship bottom plug and the sea water inlet grids are all in good

order.



(6) The chief engine’s another important duty is to check the engine logbook, the auxiliary
engine logbook, the electrical engine logbook and other related recording books, keeping them
on board three years with his signature. He exchanges the noon report with the captain everyday
during sailing and submits the voyage report when the voyage ends. When the mechanical
damage happens, he should immediately treat the accident well and criticizes the persons
concerned in the accident and educates his subordinates to take lessons from it. Besides, he
should submit the accident report.

(7) The chief engine is responsible for keeping the certificates of the marine engine
equipment and applying survey or exchanging new ones when they will be invalid. He takes
charge to keep the related documents, books and data, receipts of stores and repairs.

(8) For the chief engineer who works on the new-built ship or the chief engineer who has
just taken over the ship, he should survey the ship, test the engine and the other equipment
according to the contract. Moreover, he is responsible for checking the equipment, the spare
parts, tools, the fuel, the lube oil, stores, the certificates and the technical documents. He should
help his subordinates to familiarize themselves with the machinery and the electrical equipment
and the piping as quickly as possible and make good preparations for sailing.

2. Second Engineer

(1) The second engineer is the assistant of C/E, working under the leadership of C/E. He
will act for C/E when he is not present, responsible for organizing all personnel to manage and
maintain the machinery and the electrical equipment and implement various operational rules
and regulations strictly.

(2) One of his duties is to arrange others to do the cleaning and to do the painting for the
engine room. He is also in charge of checking and maintaining the emergency equipment, doing
a good job in the respect of antifreeze and fireproof.

(3) His other duties include that he is responsible for the equipment routine inspection and
maintenance under the control of him, that he collects the preventive maintenance plans and the
ship repair plans in the department and submits these plants to the C/E after checking personally,
and still he organizes the crew in the engine department to complete all tasks. During the period
of the shipyard repairs, in full charge of the shipyard repairs, he directs other crews to supervise
and check the repaired items and arranges some self-repairs. Meanwhile, he is responsible for
security work. during the whole period.

(4) He is responsible for inventory, storage, application and acceptance check of the spare
parts, the tools and the stores, responsible for application, check and reimbursement of the
lubricants. He should take good care of technical documents, instruments and tools.

(5) He keeps a watch at sea and assigns tasks for the daytime shift. During the ship’s
berthing, he organizes and leads all personnel to do maintenance work. It is him who arranges
work and rest for some crews, but he is on the safety duty in turn with other engineers.

3. Third Engineer

(1) Under the leadership of C/E and the second engineer, he is responsible for the
management of the prime mover of generators and other equipment, and he should comply with
the relevant regulations and the operational rules.

(2) He is responsible for the equipment maintenance and draws up the ship repair plan, and
submits it to the second engineer for verifying. During the shipyard repairs, assisting to supervise
the work, check and accept the repaired items, take part in the self repairs and keeps the repair



records well.

(3) He is in charge of application, acceptance check and reimbursement for spare parts,
special tools and stores of the equipment under his supervision. He should take good care of
technical documents, instruments, tools and spare parts..

(4) He is responsible for the fuel loading, shifting, measurement, statistics and records. He
should report the fuel quantity to be remained on board to C/E before the ship arrives at the port.
When the ship is bunkered, he takes charge to supervise the fuel quality and quantity in order to
protect the sea from pollution.

(5) He is also on duty in voyage. When the ship berths, he organizes the persons who
designated by the second engineer to conduct the maintenance work. Besides he will take part in
the safety duty in turn.

4. Fourth Engineer

(1) Under the leadership of C/E and the second engineer, he is responsible for the
management of the deck machinery, the auxiliary boilers and the environmental protection
equipment. He should follow the relevant regulations and the operational rules.

(2) He draws up the maintenance plan of the equipment under his charge and the shipyard
repair plan and then submits it to the second engineer for verifying. During the shipyard repairs,
assisting to supervise the work, check and accept the repaired items, take part in the self repairs
and keeps the repair records well.

(3) He is in charge of application, acceptance check and reimbursement for spare parts,
special tools and stores of the equipment under his supervision. He should take good care of
technical documents, instruments, tools and spare parts.

(4) He is also on duty in voyage. When the ship berths, he organizes the persons who
designated by the second engineer to conduct the maintenance work. Besides he will take part in
the safety duty in turn.

5. Electrical Engineer

(1) Under the leadership of C/E, he manages, maintain and repair the equipment under his
charge. However, he will act for the electrician on board the ship that no electrician is provided.

(2) He should make the annual preventive maintenance plans and the voyage preventive
maintenance plans for the electric machines, the electrical equipment and the electric lines. He
should record and keep the electrical engine log book and the measurement log book.

(3) He is required to do the preparatory work before sailing and check the reliability of the
electric machinery and apparatus for the steering gear and the windlass, etc.

(4) Before the ship arrives at the port, the electrical engineer is required to check the
electrical equipment for the windlass, the capstan and other apparatus. He is also required to
check the deck lighting apparatus and the outdoor lighting devices.

(5) He is responsible for keeping the electric machines, the electrical equipment, the store
room and the electrical workshop clean and tidy.

(6) He is required to take care of the technical documents, the drawings, the manual books
and other technical data used by him.

(7) He draws up the maintenance plan of the equipment under his control and the ship
repair plans, and then submits to C/E for verifying. During the shipyard repairs, assisting to
supervise the work, check and accept the repaired items, take part in the self repairs. He is
responsible for checking the survey certificate and handing in it to the chief engineer.



(8) He is required to keep a watch in the engine room when the ship enters or leaves the
port, shifts, casts the anchor or heaves up the anchor or sails with the engine standing by.

6. Chief Motorman

(1) Under the leadership of the second engineer, the chief motorman organizes and leads
the motormen to work.

(2) He is responsible for drawing up the watch-keeping table for motormen at sea or at port.
The table is executed after approval by the second engineer. He supervises the motormen to
observe the labor discipline, the regulations and safely operational rules.

(3)He is responsible for the management of the spare parts, tools, materials and
inventories belonging to the engine department. He is required to maintain the spare parts and
tools properly and keep them in good order, to make an inventory and a statistics regularly and
fill out forms and tables for applying materials, returning materials, and reimbursements on time.

(4)He arranges and leads the motormen to work following the voyage preventive
maintenance plan and the instructions of the second engineer. He is required to prepare the tools
and materials available before working. He assigns the motormen the tasks and makes sure the
safety measures.

(5) He is required to help the engineers load the fuel and the lube oil.

(6) When the ship is repaired in the shipyard, according to the second engineer’s
assignment, he should take part in the self repairs, assisting to the supervision of the repairs and
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Chapter 12 Useful Expressions for Marine Engineering
E—T NeKEEEREALC

Section 1 Useful Words in CCR of Engine Room

BAEa Maneuvering Stand

HeCl 2 exhaust temperature

L scavenging temperature

T Y S lube oil temperature

7K B2 sea water temperature

KR L fresh water temperature

P RUE steam pressure of exhaust gas boiler
REIKET) (HD cooling water pressure (OUTLET)
Wy G lube oil pressure (INLET)

WA R ) fuel oil pressure

B TR starting air pressure
R control air pressure

WREC I e A e TR turbocharger speedometer
Btk R boiler water gauge

LA oil level gauge

Sk pressure gauge

R barometer

ek revolution counter

FahiEhl 1 N T

hand control / manual control

TEYE remote control
S bridge control
VA emergency stop

TRORAT /N g

pilot lamp / buzzer

IR T U data-logger

P45 il s sequential controller

2R /NG alarm / flash

SR EEE recording device

W RKFTFHL logging typewriter
SEEBR Main Distributing Panel
TH BT M FH 2 fire & general service pump
RE N ST lube oil pump of camshaft
FE 3R ballast pump

RIKIEH fresh water circulating pump
g KPEIR SR sea water circulating pump



R T s
HERERTIEIIN
H KR
H KA
e A AL

T AL
FHLBLZEHL
Wi o dhAL B shE R 4
RIS

AL

IR Er kL

JR 7K A
FHLABRE
E e

R INGBENE SIS
YR K IR
AR EEUKHLIE K 5

FEHIFR
RV B AL
ahsie % CAD
B sie % ()
I EE FAR

B TR K R
CRILIREK S
i AR 22 AL
FINEE

Hs KA

1 SipiANE S
PUKE AR KA

K D

1HKEE (gD
BRI 73 AL
[IRTiE

P AR AR R L

E L

S oL

KM GRAKZERA
B aA b

(s
S ALG;

leakage pump for M..E.pistons
L.O. separator

daily service sea water pump
daily service F.W. pump

fan-cooled air compressor

main air compressor

turning gear of M.E.

automatic control system for fuel oil separator
lube oil pump

windlass

refrigeration compressor of provisions

waste water unit

main engine automatic system

centralized control room

prelubricate oil pump for auxiliary engine
S.W. pump for air conditioning plant
refrigeration compressor S.W. pump for provisions

charging switch

auxiliary blower for M.E.
fuel oil transfer pump ( ST.)
fuel oil transfer pump ( PORT.)
emergency distributing panel
sea water pump of the port
(auxiliary engine S.W. pump)
winch on deck ( MIDDLE)
stripping pump

ballast pump

F.O. booster pump

bilge pump for engine room

sludge pump (FORWD)

sludge pump (AFTER)

F.O. separator

steering gear pump

winch on deck (AFTER)

crane

diesel oil separator

fresh water generator ( fresh water evaporator)

auxiliary boiler

traveling crane

separators room



ML

AT

P e T AR 22 AL
il 5 VB0 1
FARIR 4
FIRE
ESGE RN b
AL

J5 55

Ve s

Seh e A

et

LR

et alie

o L L R R
Wit

fRi

il i

EZ /A

KRB
AL AL
Hie FELBR
L&

U
SESES
A
hiF R
JESES
ESIPS
i 2
BT
TESIPS
=
3
R
e
EESIPS
T/ EE)
e
i

bt

ventilator

workshop

winch on deck (FORWD)
hatch cover hydraulic pump
work crane for stores (AFT.)

air conditioning plant

air conditioner ( centralized control room)

fan engine

galley

laundry

D.O. transfer pump

earth

ammeter

test earth

batteries voltmeter
circuit breaker

shore power

trip

start button / stop button

generator set
alternator
switchboard

voltmeter

power meter
power factor
synchrometer
frequency meter
time counter
master switch
engage

disengage
commutator;  change-over switch
run

unload

governor

heater

selector switch
manual / automatic
thermometer
adjusting

excitation



HEI R GRS A
GRS

EHS

/R

([ SEE B
At —
HIE—
AHE—
4

(S YERIE!
Jaik—
JaiR —
JEiB =
FALEH
TE4

automatic system protection device
load indicator

Engine Room Order

Stand by engine
Dead slow ahead
Slow ahead

Half ahead

Full head

Stop

Dead slow astern
Slow astern

Half astern

Full astern

Ring off engine
Finished with engine



10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

FXT RUNBATESHE

Section 6 Examples of Entry Engine Logbook

. 12 1505 43, AR A AL G

The bridge informed to S/B engine at1205.

. 1208 RN B4 Gh At X4 g

1208 Check the clock, test the engine telegraph with the bridge.

L1215 R, RS R

1215 Tested and checked the steering gear in efficient order.

1226 #25) No.2 K HHLALLL S FF7IEAT .
1226 Started No.2 G/E, and the paralleled operation.

L1232 BAE, A, %, EVLEWR.

1232 Turned, blowed, tested M/E, all are in efficient order.

1355 FHLEM,

1355 Ring off M/E.

1410 23Sl 50 AL .

1410 The bridge notified the duty engineer to change H.O.
T TN A TRl
Bridge informed to S/B engine & slow down.

16 1550 7r, HITATIRE (WLEANR / PRAKIERUAT) MfehLe 4.
Stand by engine at 1650 owing to heavy fog ( poor visibility / sailing in narrow) .
54, | IBZR R, | %%,

Stopped engine. / Arrived at QIN HUANG DAO harbor. / F/W engine.

H A TFHR I L.

Commence warming up the M/E at noon.

BRI, HERNT

Bridge informed to S/B engine for sailing.

IV BN, 7 1k BN AATisdT /KA

Keep M/E running at the maneuvering speed to prevent it from overload / racing.
PR LB P A, Sk

Arrived and anchored at GUI SHAN anchorage, waiting for the tide.

HEACECAE, (EYE2 30 DUB A2

Prepared to weigh up anchor, the duty officer informed S/B engine.
ML A v 2 v A2k

Shift from GUI SHAN anchorage to SHA JIAO pier.

8 1126 4, 15 No.3 KHIHLAL.

Stop No.3 G/E at 0826.

b/ BRI,

Engaged / Disengaged the turning engine. (Take out/ Put in the turning engine.)
o LN HEL 10 2 BlUE BT

Engaged the turning engine, turned on engine about 10min, then disengaged it.
FEH /PR UE,  $RET 20 7).

Correct the clock 20min ahead at noon.



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

SRS IS Bl 20 73 AR5 24 Ml [R]

Return the clock 20min for the local mean time.

e /i3,

Prepared ship for docking / undocking.

S g P A EE i ST

Shifted the berth to HUANG HUA coal pier in tow of tug.
SR, RV ]G

Cast off the buoy, shifting berth to XIA MEN anchorage.

1606 22 No.2 EHLIEAKS, 15 No.l THLHEEKAR

1606 Started No.2 S.W.P/P of M/E, stopped No.1 S.W.P/P of M/E.
1330 EHLH BB T AL

1330 Put L.O. separator for M/E in to operation.

1430 ALK BHUIT 112 #/5

1430 C/E ordered that M/E operated at 112 r/min.

HEHO SR MR No.2 A = I I 380K

Discharge the ballast from forepeak tank & No.2 Port topside tank.
20 113573, i (oL R A e B A ¥ SR

High sea water suction valve changed low sea water suction valve at 2035.

2130 =ML No.2. No.6 GL7RIhE .

2130 Take the indicator cards of No.2 cylinder and No.6 cylinder of M/E.

No.1 BIHLAIELRE 5 T« I BRI HE R

Cyl. covers of No.1 G/E dismantled, inlet V/V & exhaust V/V ground.

1610 R KM > .
1610 Exercised life-saving & fire drill.
WV SRR, LA R4

1642  Tested the emergency fire pump, found all in good working order.

2030 No.1 /K FE R, HOLIER .

2030 No.2 bilge P/P has been tested and found normal.
No.4 #RHIAEHEN 320 BEHORLI

Loaded 320 tons F.O. in No.4 F.O. tank.

No.2 E R LBk, &) No.3 FRHHIFHRN TAE.

No.2 main generator unit trip, put No.3 main generator unit in service.

BT S K SRR 1B R 5 o

Bilge bump in E.R. shutdown.

EHLMERFEAMINTE 50 Tt

50litres L.O. replenished into M/E sump tank.

BRI EEAS No.4 e H S 42 No.5 1.

Transferred H.O. with FO pump from No.4P tank to No.5S tank.
SO I S AL

Oil tank of the lifeboat pumped in D.O & tested the lifeboat engine.
TH AR AR -

Cleaned the ribbed plates in ER.

HE TN A )R 2

Put all in the workshop of ER and storage rooms in order.



43.

44.

45.

46.

47.

48.

49.

50.

H R K b, A 4R 24

A daily FW pipe found leaking, to be fixed with clips.

TR B R AL I T I R IR

The leaking piece in F.O. pipe dismantled, cleaned and welded.
No.1 @IHLATE i IE ST«

L.O. filter of No.l auxiliary engine cleaned.
PREUKHLIA A B 25 728 7o

Provision refrigerator recharged refrigerant.

AR ET UKL -

Refrigerator for provision examined for locating leakage.
PV TRE A FEAR B 4

Zane planet of condenser in the air conditioner renewed.

KR R BIMMEER, BT EAepLC.

Chief engineer, Mr. Liu Tongan, joined ship in place of Mr. Wang ex-chief engineer.
SERAROT ) AE R

4t engineer , Mr. Li Haicang, was promoted 31,

B3 BEE

1. eSS BT AE S ST L A s B3

2. ECs MU= AR RO ERARR, IS 482075
3. MEESCE 4P IR FRE B AT 5

QUESTIONS

1. Write out the ranks of the crew on your training ship in English

2. Write out the names of the oil tanks and the water tanks in the engine room and their

abbreviations in English

3. Write out the engine room orders in English and their symbols.
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