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ABSTRACT

This book is compiled in according with marine engineering professional teaching syllabus
and the requirements of “Test for Competency and Assessment Syllabus for Seafarers” stipulated
by Marine Safety Administration of People Republic of China. This book is on the base of the
existing devices in the automatic room of marine engineering institute, its contents contain all the
operational training for devices which are required by the evaluating syllabus, what is more, this
book systematically relates the operational training about each kind of ship’s device and their
managing attentive items while running and stopping.

There are twelve operational training items in this book, each item is compiled in the mode of
Chinese language then its English translation, its main contents are: The operations and
managements of ship’s propulsion unit. The operations and managements of main engine remote
control system. The operations and managements of ship’s main engine service systems. The
operations and managements of diesel generator. The operations and managements of steering
gear. The operations and managements of auxiliary boiler. The operations and managements of
purifier. The operations and managements of ship’s oil-water separator. The operations and
managements of ship’s air compressor. The operations and managements of shipping refrigeration
equipment. The operations and managements of centralized air conditioning system. The
operations and managements of fresh water generator. The operations and managements of pump
system.

This book is mainly used as the textbook for marine engineering professional students in
colleges and universities. It can be used in the various marine engineering training classes as
teaching materials. At the same time, marine engineering officers and the concerned technicians
can it as a reference book in their work.
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FOREWORD

The book “Operating Power Equipment” is compiled in according with marine engineering
professional teaching syllabus. Marine engineering profession is a profession with stronger
practicality. The cultivating aim of marine engineering profession is to cultivate students to
become applied person. Power equipment operation not only effectively cultivates students’
manual practical ability, but also through all kinds of devices’ operational training, during the
practical training, the student’s abilities for analyzing the problems and solving the problems can
be cultivated. On the other hand, the purpose of the compilation of “Operating Power Equipment”
is also to meet to the following requirements: STCW78/95 Convention, “Test for Competency and
Assessment Syllabus for Seafarers” stipulated by Marine Safety Administration of People
Republic of China, the regulations on examination. assessment and certificate of competency for
seafarers of People Republic of China and “assessment items of applying for certificate for
competency for seafarers in engine department” issued by Marine Safety Administration of People
Republic of China. Also, this book is on the base of the existing devices in the automatic room of
marine engineering institute. It is compiled in the mode of Chinese language then its English
translation. Its contents contain all the operational training for devices which are required by the
evaluating syllabus, what is more, this book systematically relates the operational training about
each kind of ship’s device and their managing attentions while running and stopping.

The main contents of this book are: The operations and managements of ship’s propulsive
equipment. The operations and managements of main engine remote controlling system. The
operations and managements of ship’s main engine service systems. The operations and
managements of diesel generator. The operations and managements of steering gear. The
operations and managements of auxiliary boiler. The operations and managements of purifier. The
operations and managements of ship’s oily-water separator. The operations and managements of
ship’s air compressor. The operations and managements of shipping refrigeration equipment. The
operations and managements of centralized air conditioning system. The operations and
managements of fresh water generator. The complier of the book emphasizes on the unify of
practice and applicability. the unify of correct operations and manual practical ability. the unify of
analyzing problems and solving problems. What is more important, this book is compiled in the
mode of Chinese language then its English translation, it helps students to improve their the
abilities of special English listening. spoken. reading. writing. All will help students to lay a firm
foundation for their future work. This book is mainly used as the textbook for marine engineering
professional students in colleges and universities. It can be used in the various marine engineering
training classes as teaching materials. At the same time, marine engineering officers and the
concerned technicians can it as a reference book in their work.

Using the mode of Chinese language then its English translation, this book is compiled by
senior Chief Engineer Wang Yongjian (master) who is in possession of practical experience and
pursues the engine managing works in the ocean ships for a long time, Associate Professor Huang
Jialiang compiles part chapters, graduator in engineering institute Jiang Chuanli also takes part in
part of English translation’s works.

In the process of the compilation, a lot of relative books and materials are being referred, at
the same time; the practical conditions for automatic room are closely to be considered. In
addition, we have received general support and help from leaders and colleagues, especially; we



must show our sincere thanks to Associate Professor Fan Zhixian for his selfless help. Professor
Yang Guohao. Professor Cai Zhenxiong and Associate Professor Chen Jingfeng have taken time
from their busy schedules to read and correct some of the contents and provide many valuable
suggestions. To publish this book, we have also received the help and support from Dalian Marine
University Press. To all of the above people, along with many others that space does not permit us
to name, we express our most sincere thanks.

This book is of course not permit without its errors and oversights, due to 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 the future
revisions

Compilers
March, 2008
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Item one: The operations and managements of ship’s propulsion unit

I. The purposes of operational training: through operational training students can master the
operations of stand-by main engine. blowing cylinder. trying main engine and master how to
operate and manage propulsion unit at the maneuver and after the speed being constant, students
should be also familiar with operational and managing attentive items very well.

I1. The operational contents
1. Relevant system’s preparations while ship’s propulsion unit being stand-by and the operations
of blowing. trying main engine.
2. The maneuver operations for ship’s propulsion unit.
3. The operations of changing fuel oil and the management after main engine’s speed being
constant.
4. The operations of “FINISH WITH ENGINE”

I11. Training equipments
Ship’s propulsion unit—one set, including main engine. relevant system serving to propulsion
unit. reducing gear case and its service system. hydraulic dynamometer and its service system.
IV. Equipment and its technical parameter
1. Main engine Type: 6P SHTDM— 2 6 H

Cyl.number* cyl. diameter*stroke: 6 * 2 6 0 * 3 2 0

Rating power*rating revolution: 6 6 2Kw* 7 2 0rpm

Average effective pressure: 1.1 0 4 MPa

Maximum explosive pressure: 9.5 MPa

Fuel oil consumed ratio: 2 1 1 g/kw.h

Lube oil consumed ratio: 1.3 6 g/Kw.h

Minimum stable speed: 3 0 0 rpm

Type of turbocharger: VT R—2 50
2. Type of reducinggear: GWC 3 0/3 2-01
Speed ratio: 2:1

Input power: 7 5 0 Kw
Input revolution: 7 2 0 rpm
Elastic shaft coupling: YULASTIC—LC4010
3. Type of hydraulic dynamometer: Y 2 0 0 0
Maximum receiving power: 1 2 0 0 Kw
Permissive maximum revolution: 1 0 0 0 rpm
V. Practical operational process
1. Relevant system’s preparations while stand-by engine and the operations of blowing. trying
main engine.
1.1 Stand-by engine before sailing
The person being on duty in engine department receives the order “ stand/by engine”, he should
inform c/e. duty engineer and relevant persons to complete the preparations immediately, the
above order should be ensured by duty engineer, then telegraph. ship clock. steering gear must be
tested with bridge, the following operations may be prepared.(the aim of stand-by engine is to
ensure main engine rotation’s flexibility, serving system should supply adequate oil. water. air.
steam. electricity to main engine, the controlling system must be in normal, the thermal
parameters should be in normal range.)



1.1.1 The operations of compressed air system while stand-by engine (The diagram of compressed
air system is shown in appendix1 fig. 4)

(1) Compressed air should be sure to supply adequately: during on duty, compressed air bottle
must be kept adequate (1.5-3.0MPa) While stand-by engine, air compressor should be put into use
in automatic mode or in manual mode to supply compressed air to air bottle up to enacting value
(2.5 MPa), the working conditions of compressor must be monitored.

(2) Air resource should be kept clean: open main compressed air bottle’s waste cock to discharge
sludge. wasting-water.

(3) The controlling air system should be kept in good condition and supply clean and qualified air
to controlling system (0.7MPa).

(4) Supplying starting compressed air: open bottle’s outlet valve. middle stop-valve and main
starting valve.

1.1.2 The operations of F.W. cooling system while stand-by engine. (The diagram of cooling water
system is shown in appendix1 fig. 2)

(1) Main engine’s warming and its changing: ship’s propulsion unit often uses generator engine’s
cooling water to warm up during stopping, while stand-by engine, relevant valve and warming
valve must be closed to keep main engine in working condition.

(2) Inspect water level of expansive tank, if necessary, add water to the tank..

(3) Start F.W. circulating pump and ensure its running is normal.

(4) Correctly clear off the air which exists in each part of cooling water’s system, keep the
pressure in system in normal range.

1.1.3 The operations of lube oil system while stand-by engine. (The diagram of lube oil system is
shown in appendix1 fig. 1)

(1) Oil level’s inspection and adding: inspect the following oil level: main engine lube oil
circulating tank. rocker oil tank. governor. turbocharger. driving gear case (intermediate bearing.

stern shaft bearing’s high/low oil tank. cam shaft. stern seal) , if necessary, add lube oil to tank.

(2) Lube oil being circulated and heated: after inspecting main lube oil pump and all valves in the
system being in correct position, start main lube oil pump, then examine and adjust the pressure of
lube oil to normal value (0.4MPa above); if oil temperature is too low, please start the transferring
pump of lube oil purifier and electric heater to circulate and heat the lube oil in the circulating tank.
If stop is very long, pre-lube oil pump of reducing gear case must be start to pre-lubricate.

(3) Adding oil manually: In general before start main engine, please add cylinder oil to cylinder
manually; if engine stop is very long, before start, rocker must be added manually; rod bearing
must be added grease.

1.1.4 The operations of fuel oil system while stand-by engine. (The diagram of fuel oil system is
shown in appendix1 fig. 3)

(1) Inspect fuel oil level: inspect the oil level of gas. heavy oil’s service tank. oil settling tank, if
necessary, add fuel oil to service tank through fuel oil purifier and add fuel oil to settling tank
through transferring pump.

(2) Inspect valves: inspect and ensure each valve is in normal position.

(3) Inspect and start fuel oil circulating pump (or oil booster) to supply oil to system, fuel oil
system should be clear off air and discharged waste.

(4) Heat: heat correctly according to fuel oil quality.

1.1.5 The operations of injector’s system while stand-by engine



In this unit, diesel oil is used to cool, cooling circulating pump is driven by main engine, while
stand-by engine, inspect to ensure all valves in the system are in correct position, oil tank level
must be inspected, if necessary, add diesel oil to the tank .

1.1.6 The operations of sea water cooling system while stand-by engine

This unite has high and low temperature sea water cooling system, each system has different
cooling object, two system can be substituted each other. High -temperature sea water cooling
system uses to cool M/E cylinder-cooler, low- temperature sea water cooling system uses to cool
the following devices: atmospheric condenser. the cooler of two sets air compressor. the cooler of
reducing gear case. auxiliary engine’s cooler. air cooler. Low-temperature sea water cooling
system also supplies working water to hydraulic dynamometer. The diagram of sea water system
is shown in appendixl fig. 2, while stand-by engine, please inspect the flexibility of sea water
pump and all valves correctly open, power on frequency-conversion to prepare the controllable
frequency of high sea water pump.

1.1.7 Main engine’s turning. blowing and trying

Before this operation, please inform bridge, after being allowed, this operation can be carried out.
(1) The preparations: inspect and ensure that no blocks exist in shaft of engine, inspect and ensure
all adding points where need to add have been added; ensure all indicative cocks have been
opened.

(2) Turning engine: pick up turning gear to rotate several rounds, inspect and ensure all are in
normal conditions, and then disconnect the turning gear.

(3) Blowing engine: unscrew the protective cap in the start controlling valve, then push the rod in
the start controlling valve manually to blow engine, inspect indicative cocks to ensure no waste
oil. water is blown out, after ensuring normal, open the indicative cocks.

(4) Start and test engine: inspect and ensure all preparations have been finished; inform bridge and
then start main engine, let engine run in idle speed; complete direction-changing operation by
direction-changing handle, let main engine run in low speed to ensure it runs normally; then the
conversion switch of operational position turns to remote position (E.C.R or BRIDGE), after
successively starting and trying engine, please inform bridge that main engine has been ready and
it has been in stopping condition of stand-by engine.

2. The maneuvering operations for ship’s propulsion unit.

Maneuvering operations: operate main engine rapidly according to the orders from bridge, this is
the premise to ensure ship’s safe.

2.1 Thermal parameter’s monitoring and adjusting: during maneuvering running, the load of
engine varies often and quickly, thermal parameters of oil. water. gas. steam. electricity should
be kept in normal range. All thermal parameters can be monitored in location through measuring
meter or in E.C.R through automatic alarm and monitoring equipment, if parameters are over
normal range, the alarm signal must be given out automatically to inform duty engineer to adjust
the parameters.

2.2 The cooling water’s temperature for cylinder liner is controlled and kept stability by adjusting
the revolutions of high temperature’s sea water pump automatically through computer and
frequency conversion.

2.3 The pressure of cooling water (fresh-water. sea water) is adjusted through the outlet valve of
centrifuging pump.

2.4 The pressure of fuel oil. lube oil is adjusted through pass-by valve or adjustable pressure



valve.

2.5 The viscosity of fuel oil (temperature) is automatically controlled by viscosity meter or
adjusted by passing steam manually.

2.6 Lube oil temperature is automatically adjusted by constant-temperature valve or adjusted
manually, also adjusted through pass-by sea water.

2.7 Scavenging temperature is adjusted through controlling cooling water to pass-by air cooler.

3. The operations of changing fuel oil and the management after main engine’s speed being
constant.

3.1 The operations of changing fuel oil

Almost all main propulsive equipments should make the operations of changing fuel oil before
entering harbor or after departure harbor, after departure harbor, the operations of changing fuel
oil must be operated according to the following:

3.1.1 Open steam valve adequately to increase the entering temperature of gas oil gradually.

3.1.2 When the entering temperature of gas oil meets to the requirement of changing oil, converse
the changing oil valve, then stop gas oil and supply heavy oil.

3.1.3 The equipment of fuel oil viscosity adjusting puts into use.

3.1.4 The steam valve which is controlled by manually should be closed, and the viscosity may be
automatically controlled by the equipment of fuel oil viscosity adjusting.

3.1.5 After ensuring gas/heavy oil have been finished changing, please inform bridge.

3.1.6 Shut off main start compressed air according to practice.

3.2 The managements after main engine’s speed being constant

3.2.1 The basic requirements of the managements after main engine’s speed being constant: keep
all serving system in normal condition; provide adequate oil. water, gas. steam. electricity to
engine; Each working part is not leak and not abnormal sounds and vibration; all working
parameter are in best given value.

3.2.2 At interval, inspect and record each running parameter according to circuit inspectional route,
if anything is abnormal, settle them immediately.

The contents of circuit inspection:

(1) Liquid level’s inspection: the level of expansive tank. fuel oil service (settling tank). lube oil
circulating tank. rocker case. governor. turbocharger. reducing gear case. water pool must be
inspected.

(2) Pressure inspections: the pressure of main engine lube oil. rocker lube oil. reducing gear case
lube oil and working oil . main engine cooling water. high temperature sea water. low temperature
sea water., fuel oil injector cooling oil. scavenging air. fuel oil inlet. controlling air.
dynamometer’s water. air bottle should be inspected.

(3) Temperature inspection: the temperature of main engine lube oil measuring points. fresh-water
cooling measuring points. oil injector cooling measuring points. scavenging air. exhaust gas.
fuel oil system measuring points. lube oil of turbocharger. governor. reducing gear case lube oil.
dynamometer.

(4) Speed inspection: main engine’s speed. turbocharger’s speed.

(5) Inspect whether there is not abnormal sound. smell. vibration. leakage or not.

(6) Inspect all waste valves, the place where needs to add lube oil manually should be added.

4. The operations of “FINISH WITH ENGINE” for ship’s propulsion unit

4.1 The operations before “FINISH WITH ENGINE”



4.1.1 After receiving the notice of “changing oil/stand by”, fuel oil temperature must be decreased
gradually, when the temperature meets to requirement, change heavy/gas conversion valve until all
fuel oil has been replaced by gas oil, then report to bridge. Generally the time of changing oil is
one hour;

4.1.2 Operate main engine according to bridge’s order, decrease engine’s speed gradually. Run in
low speed to decrease engine’s temperature gradually. then stop.

4.2 The operations of “FINISH WITH ENGINE":

After receiving the order of “FINISH WITH ENGINE”, the following operational process should
be carried out.

4.2.1 If main engine is controlled by bridge remote control mode, at this time the operational
position should be turned to E.C.R or location.

4.2.2 Open the indicative cocks (add cylinder oil to cylinder while turning engine, then blow
cylinder).

4.2.3 Close main stop valve in air system and air bottle’s outlet valve.

4.2.4 Shut off operational controlling air and release the pressure.

4.2,5 Stop fuel oil booster (or circulating pump) and viscosity controlling equipment, close
relevant valve.

4.2.6 Open air scavenge case. discharging-waster valve of turbocharger

4.2.7 Let main engine F.W. pump continue to run about 30 minutes, then stop. Open the cooling
water of auxiliary engine to warm up main engine;

4.2.8 Main lube oil pump may be stopped or continue to work about 30 minutes or keep running
according to the condition of fact.

After the above operations are sure to be correct, then on-duty of berth is beginning.

VI. The operational and managing attentive items

1. Before starting main engine, cooling water system. fuel oil system. lube oil system. starting air
system should be inspected to ensure all of system in good condition.

2. After starting, the parameters of oil .water.air. steam.electric system must keep in normal range,
inspect each connect to ensure not leak, listen attentively to ensure whether there is not abnormal
sound from main engine.

3. While changing oil operation, oil temperature sudden change should be avoid, during
constant-speed voyage, circuit inspection should be enhanced, each parameter should be
controlled in normal range.

VII. Training requirements

Students should be finished each kind of operation which is required in the operational contents
independently, and master all attentive items of the equipment’s operations.

VIII. Reasoning subjects

1. Combination with practical devices, please analyze the reasons that main lube oil pump and
fresh-water pump needs to continue running for some time after finishing with engine?

2. Combination with practical devices, please analyze the aims of the following operations:

(1) M/E needs to be turned 1-2 rpm by turning gear before stand-by engine, analyze its aims;

(2) M/E needs to be turned 1-2 rpm by turning gear after finishing with engine, analyze its aims;
(3) Analyze the reasons that a great deal white liquid with bubble blows from indicative cock
when operating turning gear.

IX. The practical report: The requirement and format of practical report is compiled in another.
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Item two: The operations and managements of main engine remote control system



1. The purposes of operational training: through operational training students can learn about the
basic principle and its composing of main engine remote system, master the basic operations about
main engine remote control system, and learn about how to judge the single troubles about main
engine remote control system.

I1. The contents of operation

1. The basic principle and its composing of main engine remote control system

2. The methods about main engine remote controlling system’s operation

I11. Training equipment

Type KYT-88 main engine remote control equipment—one set

IV. The basic principle and its composing of main engine remote control system

KYT-88 main engine remote control system is designed according to automatic engine room’s
propulsion unit which is built in Marine Engineering Institute, it includes two parts:
micro-computer remote control system and electric- pneumatic remote control system. Main
engine can be manipulated in bridge.engine room. local place, there are four control modes can be
elective, that is local control. pneumatic remote control (in E.R.C). micro-computer remote
control (in E.R.C and Bridge) .

1. The composing of main engine remote control system

This system is shown in diagram2-1. it includes telegraph transmitter. actuator. position and
parameter’s feedback unit. main engine. A serial of operations for no-reversing four strokes trunk
engine and reducing and reversing gear are controlled by this remote control system. It includes
bridge control by micro-computer. engine room control by micro-computer. engine room control
by pneumatic. local control.

2. The basic principle of main engine remote control system

The basic principle of main engine remote control system is shown in diagram 2-2. According to
the control principle, main engine control system is composed of micro-computer-electrical-
pneumatic mode.

A. Local operations

Turn remote/local changing switch to local position, valve B; works at down position, the remote
control system loses its function owing to air resource being shut off, main propulsion unit can be
started. speed control. rotation-change. stopping engine operation through using local starting
button. manually adjusting button of governor. direct-changing for reducing gear. At this time only
control power needs to be supplied.

B. Remote control operations

The remote control mode is divided into three modes, that is: pneumatic remote control in engine
control room. computer control in engine control room. computer control in bridge. The remote
operational contents include main engine’s start. speed control and stop. ahead/ astern
rotation-changing and its stop. In three operational modes, except that the speed control of main
engine is a little difference, other remote control operations are controlled through electromagnetic
valves at local place.

B;. The preparations before remote control operation

(1) Propulsion unit has finished its stand-by.

(2) Pull the oil lever of main engine to “run” position, the speed control knob places at above 85%
rating speed position.

(3) Operational position’s conversion: place operational position’s conversion switch at “remote”



position, correctly operate main/assistant telegraph’s order to attain the operational order
consistence. The system will give out the attentions with sound and light if incorrect operations
carry out, then the operational orders would be shut off.

(4) Power on electrical resource: power on the following switches: main power’s switch, main
telegraph bell and safe equipment switch. the power switch for electric- pneumatic conversion.
power switch for computer and electromagnetic valve (power switch for emergency). power
switch of actuator.

(5) Connect to air resource: the system offers 2.5 MPacompressed air. 0.7 MPa control air. the
air-valve for trouble speed’s enactment (ordinary-open). air treatment equipment.

B,. The principle of remote control narration

(1) The pneumatic remote starting process: when the starting order is sent by engine control room
and press the starting button on the control panel, local control valve power on through the remote
system, compressed air across to air distributor and cylinder start valve to make the crank rotation,
when main engine’s speed is up to firing speed, loose starting button to shut off starting air, then
enter into speed control program. During the pneumatic remote operation, there is not repeating
starting program, if next start needs, the operational process is like above.

(2) Oil rack enactment while pneumatic remote starting: during pneumatic remote start, valve B;
works on up position, valve D; works at down position, valve C, works at left position while
starting, valve Cy works at down position, valve Ci, works at down position, at this time
controlling air crosses valve B;. D; to pneumatic starting speed enactment valve Cs , then gives
out pneumatic starting speed enactment signal to valve C,. divisive-state delay valve (Cs. Cg)-
Co+ Cy, to governor.

(3) The pneumatic remote speed control’s operations: after starting successively, valve C, works at
right position, pneumatic adjustable speed handle Cg gives out adjustable speed signal and crosses
valve C4. divisive-state delay valve (Cs. Cg). Co. Cyp to governor, then main engine’s speed
changes. At this time only divisive-state delay uses to limit main engine’s acceleration.

(4) Remote direction-changing operations: push pneumatic telegraph bell handle to ahead or astern
position. Ahead electromagnetic valve or astern electromagnetic valve must be powered on to
control local direction- changing electromagnetic valve working, and complete ahead and astern
operation for main engine.

(5) Oil rack’s enactment while computer remote start: during computer remote start, valve D,
works on up position, valve Cy, works at down position, at this time, control air crosses valve B;
(while remote control, it works on up position). Dj, computer system gives out control signal to
electric/ pneumatic exchange valve Cg, then gives out starting oil rack’s enactment crosses Cj; to
governor.

(6) The processes of computer remote start: while computer remote start, if starting order sends
out and presses cylinder starting button on operational panel, remote system lets local starting
control valve power on, compressed air across to air distributor and cylinder starting valve to
make the crank rotation, when main engine’s speed is up to firing speed, computer automatically
shuts off compressed air and enters into normal speed control program; if start is not successive,
remote system automatically enters into repeating starting program, start can be completed in three
times, if three time’s start is not successive, the signal about sound and light sends out. The
repeating start generally uses heavy starting mode in order to increase the successive change.

(7) The computer remote speed control operations: micro-computer system inspects main engine



speed signal and compares to given value, then the differential signal of speed is attained, CPU
gives out a controlling signal to electric/ pneumatic exchange valve Cg according to differential
signal of speed and control rule, then valve gives out speed control signal and crosses valve Cg + .
C1, to governor to complete speed control.

(8) The direction-changing. stopping operations in micro-computer remote mode (neglected) .
3. The functions of computer remote control system

The functions of computer remote system and control parameter’s enactment and modification are
in detail in instructing book.

V. The operations of main engine remote control system

5.1 The preparations before using remote control system: seeing above.

5.2 Local operations

5.2.1 Preparations

(1) Place the telegraph where is positioned in bridge and in engine control room to local control.
(2) Place elective switch of local/remote on the local operational panel to “local control”, place the
elective switch of local/remote on emergency telegraph’s panel to “local control”.

(3) Place elective switch of local/remote on local control panel to its middle position “0” , place
elective switch of electric/ pneumatic operation on engine control panel to its middle position,
after finishing the above operations, the signal of telegraph is transmitted by emergency telegram
bell in bridge and at location, engine control room repeats bell position, if telegraph position is not
consisted with between bridge telegraph and local emergency telegraph, sound and light will give
out.

5.2.2 Local starting operations

Before starting main engine in bridge, officer must call to engine room, engineer will start main
engine in location and adjust main engine to run an idle speed through manual adjustable speed
screw on the governor.

5.2.3 The operations of local exchanging direction

When receiving the ahead or astern order from bridge, answer the order and operate ahead/astern
switch to control gear clutch to make engine ahead or astern rotating. Ahead/astern switch places
in the position of “0”, gear clutch disconnects immediately, then stop engine.

In addition, ahead/astern operation may be carried out through the electromagnetic control valve’s
button which pushes by manual operation on the gear case.

5. 2.4 The operations of local speed control

Speed control is controlled by screw positioning on governor, screwing in, main engine
accelerates, and screwing out, main engine decelerates.

5.2.5 The operations of local stop: after receiving the order “finish with engine” from bridge,
answer the order at location and pull the stop handle to “stop” position, then shut off oil and stop
main engine.

5.3 The pneumatic operations in engine control room

5. 3.1 Preparations

(1) Pull auxiliary telegraph bell positioned in bridge and in engine control room to “E.C.R
CONTROL”, control position shows in flat light.

(2) The elective switch of telegraph bell and button of operational position on local control panel
turns to “REMOTE CONTROL".

(3) The elective switch of control position on the E.C.R. operating console turns to the middle



“0” position.

(4) Place elective switch of electric/ pneumatic operations on engine control panel to
“PNEUMATIC” position.

(5) Pull main engine shutting oil handle to “run” position.

5.3.2 Start main engine

Before starting, officer must call to E.C.R. for starting main engine. After E.C.R. being sure, the
pneumatic operational handle places on stopping position press the “START” button on pneumatic
operational panel to start main engine and runs at idle speed.

5.3.3 Ahead. astern. speed control’s operations

(1) When the ahead or astern orders coming from bridge, E.C.R. answers the orders with telegraph
bell handle, at this time the telegraph at local console shows telegraph position but not answer the
order.

(2) Operate the pneumatic operational handle and push to ahead or astern according to telegraph’s
orders. At this time, operate gear clutch to connect or disconnect by handle, meanwhile, main
engine speed must be adjusted.

5.3.4 The operations of stop

When receiving the stop order from bridge, answer the order, pull the pneumatic operational
handle to “STOP” position. At this time, the propulsive shaft stops, that is “stop”.

5.3.5 The operation of stop

When receiving the “finish with engine” order from bridge, answer the order, press the “STOP”
button on the pneumatic operational panel to stop main engine, then press the “STOP” button
again to reset.

5.4 Computer programmed operations in E.C.R

5.4.1 Preparations

(1) Pull auxiliary telegraph positioned in bridge and engine control room to “E.C.R CONTROL".
(2) The elective switch of telegraph and button of operating position on local control panel turns
to “REMOTE CONTROL".

(3) Place elective switch of position on the E.C.R. console to “E.C.R. control”, place the elective
switch of local/remote to “remote control”.

(4) Pull conversion handle of electric/ pneumatic operation in E.C.R to “ELECTRO” position.
(5) Pull the shutting oil handle to “run” position.

5.4.2 The starting operations

Before starting, officer must call to E.C.R. for starting main engine. After E.C.R. being sure, the
telegraph handle places on stop position, firstly press the “RESET” button, then press the
“START” button to start main engine automatically and runs at idle speed.

5.4.3 Ahead . astern . speed control’s operations

When the ahead or astern order coming from bridge, E.C.R. answers the order with telegraph
handle, at the same time automatically control clutch to complete ahead/astern operations and
automatically carry out speed control according to the requirement of order. Main engine’s speed
may be adjusted through little-adjustable knob.

5.4.4 The operation of stop

When receiving the stop order from bridge, answer the order in E.C.R, at this time, clutch
disconnects and the propulsive shaft stop rotating, that is “stop”.

After complete the order of “finish with engine”, press “reset” button, stop engine.



5.4.5 The operations of emergency stopping

When emergency stop engine is needed, press the button of “emergency stop”, main engine will
stop immediately, then press the button again to reset.

5.4.6 Operations in emergency

When quick changing direction or quick increasing/decreasing main engine speed or overriding is
needed (cancel trouble decreasing, cancel maximum speed limitation), firstly press the button of
“operations in emergency”, and then continue to complete relevant operations. When the aid is
attained, press the button again to reset.

5.5 Computer programmed operations in bridge

5.5.1 Preparations

(1) Pull auxiliary telegraph positioned in bridge and engine control room to “BRIDGE
CONTROL".

(2) The elective switch of telegraph and button of operating position on local control panel turns to
“REMOTE CONTROL".

(3) Place elective switch of position on the E.C.R. console to “BRIDGE CONTROL?”, place the
elective switch of local/remote to “remote control”.

(4) Pull conversion handle of electric/ pneumatic operation in E.C.R to “ELECTRO” position.

(5) Pull the shutting oil handle to “run” position.

5.5.2 The starting operations

Before bridge uses main engine, main engine should be started at idle speed in advance, when
operation, firstly ensure the telegraph handle places on stop position, press the “RESET” button,
then press the “START” button to start main engine immediately.

5.5.3 Ahead. astern. speed control’s operations

When bridge pull telegraph’s handle to “ahead or astern”, system automatically control clutch to
complete ahead/astern operations and automatically carry out speed control according to the
requirement of order. Main engine’s speed may be adjusted through little-adjustable knob.

5.5.4 The operations of stop

When bridge pulls the telegraph handle to “stop” position, clutch be disconnected, and the
propulsive shaft stops, that is “stop”.

While completing the order of “finish with engine”, bridge presses “reset” button, stop engine (at
this time the order of “finish with engine” is transmitted to “E. C. R” through auxiliary bell)

5.5.5 The operation of emergency stop

When the operation of emergency stop is required, press the button of “operations in emergency”,
main engine will shuts off oil and stop, then press the button again to reset. When quick changing
direction or quick increasing/decreasing main engine speed or overriding is needed (cancel trouble
decreasing, cancel maximum speed limitation), firstly press the button of “operations in
emergency”, and then continue relevant operations. When the aid is attained, press the button
again to reset.

5.6 The conversion of operational position

(1) Local operation takes precedence of E.C.R operation; E.C.R operation takes precedence of
bridge operation.

(2) In stopping condition, the conversion of operational position is similar to the preparations of
operational mode.

(3) In running condition, the conversion between bridge computer operation and E.C.R computer



operation is only to place the telegraph in bridge and E.C.R in the same position, and then turn the
conversion switch of bridge/ E.C.R on the E.C.R consol to “BRIDGE” or “E.C.R” position, this
conversion can be finished.

(4) Other conversions are suitable to complete in stopping engine.

5.7 The operations of “finish with engine”

(1) Place the auxiliary telegraph on bridge and E.C.R to “finish with engine” position.

(2) Place telegraph’s handle to “stop” position.

(3) Place the conversion switch of bridge/ E.C.R on the E.C.R consol to “0” position, place
conversion handle of electric/ pneumatic operation in E.C.R to middle position.

(4) Close air resource of remote control equipment.

(5) Shut off the power of remote control equipment.

VI. Training requirements

Students should be finished each kind of operation which is required in the operational contents
independently, and master all attentive items of the equipment operations.

VII. Reasoning subjects

1. Please analyze the performance characters for KYT-88 M/E remote control unit?

2. Combination with practical devices, please analyze which sensors are being used in propulsion
unit to watch and control all kinds of parameters, narrate these sensors’ working processes in brief.
VIII. The practical report:

The requirement and format of practical report is compiled in another mode.
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Item five: The operations and managements of steering gear
I. The purposes of operational training: Through operational training students can operate
hydraulic steering gear at steering gear room with manual method and operate at bridge with
manual and following method, learn about how to inspect and adjust the time of turning steering
gear and be familiar with operational and managing attentive items very well.
I1. The operational contents
1. Operate hydraulic steering gear in steering gear room with manual method
2. Operate hydraulic steering gear at bridge with manual and following method
3. Learn about to inspect and adjust the time of turning steering gear.
I11. Training equipments
Type YD100—1.6/28 hydraulic steering gear—one unit; Type DD1 electric following operational
apparatus—one set.
IV. The composing of hydraulic steering gear and its technical parameters
1. The composing of hydraulic steering gear
DD1 electric following operating steering gear’ s apparatus is shown in diagram 5-1, steering
gear’s control unit is installed at bridge to use by officer or sailor. The gear for remote operation
belongs to electrical mode; the indicator of steering angle uses mode of selsyn to indicate steering
angle. The system working principle of hydraulic steering gear is shown in diagram 5-2. The
steering gear has two sets oil pump unit, they can substitute each other arbitrarily and use
alternately. Necessarily, two units can be used together. Alarm system has four functions, that is
power-off alarm. overload alarm. liquid level’s lowness alarm. filter block alarm.
Steering gear should own emergency operational unit, the unit can be put into use immediately in
emergency, and it requires that the time must not exceed 60s when steering gear turns from one
side 15° to another side 15° during ship in maximums deep and in the speed of half full speed
ahead or at 7kn.
2. Technical parameters of hydraulic steering gear
steering gear type: YD100—1.6/28
Meter torque: 1.6tm (15.6kN.m)
Time of turning steering: 28s
Maximum turning angle: =+ 35°
Working pressure: 100Kg/cm?
Adjustable pressure of safe valve: 110 Kg/cm?
Type of electric motor: JO,H-12-4
Power of electric motor: 0.8kW
Revolution of electric motor: 1500rpm
\oltage of electric motor: 380V
Type of oil pump: 10SCY14-1
Discharging capacity: 10mL/cm?
Maximum working pressure: 320 Kg/cm?
Type of electromagnetic valve: 34E1M-B10H-T
Maximum working pressure of electromagnetic valve: 210 Kg/cm
Type of over-flow valve: YE-B10C
Maximum working pressure of over-flow valve: 140 Kg/cm?
V. Practical operation processes (the principle of steering gear system is shown diagram5-2)

2
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Diagram 5-2 the principle of hydraulic steering gear

(1) Oil case (2) Filter (3) Over-flow valve (4) Electromagnetic valve (5) special valve (6)
Prevent-wave valve (7) Oil cylinder (8) Pressure meter (9) Plunge (10) Tiller (11) Connect
lever (12) side-tiller (13) rudderpost (14) oil cylinder (15) electric motor
1. The preparations before steering gear running.
1.1 Inspect appearance to ensure whether parts are damaged. loosened or leakage or not.
1.2 Check up double-stop valve and examine whether the switch of pressure meter is opened or
not, vent valve is closed or not.
1.3 Inspect the indicator of oil pump capacity is normal (meet the requirement of turning steering
gear), the level of oil case is also normal.
1.4 Inspect each moving part to ensure whether it lubricates very well.
1.5 Examine indicator of steering gear’s angle at bridge to ensure the angle meets with the actual
angle.
2. The selection of steering gear’s operational mode and the process of operating steering gear.
2.1 The selection of steering gear’s operational mode.
2.1.1 After supplying power, if steering gear is operated at steering room, please put the
conversion-switch which positions on the controllable panel in steering gear room to “steering
gear room” position, then the steering gear can be operated through turning the wheel. If the
conversion-switch which positions on the controllable panel at steering room to “bridge” position,
steering gear is operated at bridge.
2.1.2 The elective switch on the console positions in “manual”, steering gear can be operated by
manual, if position in “following”, steering gear can be operated at following mode by turning the
wheel and watching the angle on dial plate.
2..1.3 If one set oil pump needs to be in “stand-by”, the switch of oil pump being used must
position in “start”, another should be in “stand-by” position. When one set goes wrong and stop,
the other would be put into use automatically.
2.2 The processes of steering gear’s operation
2.2.1 When operating at bridge, position the conversion-switch of oil pump to No.1 (No.2) “start”,



then No.1 oil pump or No.2 put into use singly, test and operate steering gear to one side with
angle of 5° . 15° | 25° . 35° through turning wheel, then return middle and test the same
operation as the same method. The error of steering gear angle should not override +1.

2.2.2 Respectively operate and turn steering gear from one side 35° to another side 30°, then
record the time of turning gear. The required time is not over 28 seconds. If the time is over, oil
pump’s capacity should be adjusted. When turning steering gear from middle to maximum angle
of steering gear, the suction and outlet pressure must be attention to.

2.2.3 Operate steering gear in steering gear room, operational trial continues in according with
mentioned methods of 2.2.1 and 2.2.2.

2.3 Adjust and test turning time

Start No.1 or No.2 oil pump to run singly and it must be controlled at console. Turn the
variable-capacity valve to minimum capacity, and then test the turning time. Turn the
variable-capacity valve to maximum capacity, and then test the turning time. Adjust the
variable-capacity valve to ensure the turning time should not override 28 seconds from one side to
another side, but don’t be too quickly, or power must be wasted and oil pump will heat easily.
After the variable capacity is adjusted suitably, lock the variable-capacity valve tightly.

VI. Safety valve’s adjusting for steering gear

The adjusting pressure of steering gear’s safety valve should be higher than maximum working
pressure, but no exceeding 110% maximum working pressure, the pressure of steering gear’s
safety valve has been adjusted before leaving factory, but during daily using, The adjusting
pressure of safety valve would be changed because of all kinds of effecting factors, so it is
necessary to readjust the pressure of safety valve, the detailed adjusting steps are listed as below:
(see diagram 5-3)

Fig.5-3 the adjusting principle diagram for steering gear’s safety valve

Now, the adjusting steps of opening pressure for safety valve are listed by using No.1 hydraulic oil
pump’s operation:

(1) Dismantle or loosen the limiter of maximum steering angle so as the rudder can exceed
maximum steering angle.

(2) Open valve B. C, close by-pass valve 1. 2, close valve A, D.

(3) Start No.1 hydraulic oil pump, operate steering gear to make ram move to right to cylinder
bottom.



(4) Inspect No.1 pressure-meter, turn the adjusting screw of safety valve G to let the pressure
value up to rating value, normally, the pressure is 105%rating working pressure, pay attention that
the value is the pressure value of safety valve full opening.

The adjusting steps of other safety valve G. 1. J are listed in table5-1.

Table5-1
Using The close Pressure
Safety hydraulic | rotational | Valve needed -meter
o ) By-pass | valve
valve pump direction opening valve
of ram
G No.1 right B. C 1. 2 B. D No.2
H No.2 left B. C 1.2 |C. D No.1
| No.2 right A. D 1. 2 D. C| No.z2
J No.2 left A. D 1.2 |B. C No.1

VII. The operational and managing attentive items

1. Inspect the level. oil quality of circulating case, each moving connecting part should be
lubricated or greased, after starting, inspect the oil pressure is normal and ensure whether sealing
is leak or not and no sounds come from steering gear when turning.

2. Pay attention that hydraulic oil must meet the requirement, while adding, oil must be filter, the
oil temperature should not lower 0°C after start , maximum temperature should not override 70°C,
normal oil temperature is 30~50°C.

3. When the electric resource powers off, lighting and sounding alarm appears, the alarm switch
needs to turn to “shut-off”, then sounding alarm is silent. Other troubles’ cause to alarm, methods
carried out are like the mentioned above.

4. Overload causes to alarm, only press the resetting bottom in the thermal-relay which positions
inside starter of oil pump; the alarm can be sound off.

VIII. Training requirements

Students should be finished each kind of operation which is required in the operational contents
independently, and master all attentive items of the equipment operations.

IX. Reasoning subjects

1. Combination with the control principle diagram of “valve-control” steering gear, try to analyze
the possible reasons for “when steering gear is suddenly turned to maximum angle in one side
during using automatic steering gear and ship sailing, but operate steering gear manually, the
trouble can not be settled.”?

2. In this unit, what is the functions for professional valve?

X. The practical report: The requirement and format of practical report is compiled in another
mode.
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Item ten: The operations and managements of ship refrigeration equipment

I. The purposes of operational training: Through operational training students can master ship
compression-type refrigeration equipment’s correct operations and be familiar with managing and
operational attentive items very well.
I1. The operational contents
1. The composing of ship refrigeration equipment must be familiar with, students must learn about

system’s equipments. pipes. valves. automatic components and explain their functions
2. The start of compression-type refrigeration equipment
3. Defrosting operations by using hot refrigerating vapor or electric heater and each valve’s
opening and closing correctly
4. The stop of compression-type refrigeration equipment
5. The operations of changing desiccant
6. The operations of adding refrigerant
I11. Training equipments
R12 refrigerator (including quick-freezing room. refrigerator. preservation storeroom, each area
is 10m? ) --one unit, refrigeration compressors---three sets.
IV. Equipment and its technical parameters
Refrigeration compressor: Type 8FS7B and 2F6.5 piston compressor
Condenser: cooling area, 22m?---one set, 3 m? ---three sets
Evaporator: preservation storeroom cooling area 23.25m?, freezer 39.6m?, refrigerator 39.6m?
Reservoir: 0.1 m® ---one set, small one---two sets
Type of oil separator: YF-219
Type of high and low voltage relay: YK306---one set, KD155B ---two sets
Type of pressure controller: JC3.5
Temperature relay: WTZK-50C
Type of solenoid valve: FDF8---two sets, FDF10---one set
Type of back-pressure valve: ZFY
V. The working principle for refrigeration system
The working principle diagram for refrigeration system is shown in Fig.10-1, the system is
consisted of expansion valve. evaporator. refrigeration compressor. condenser and other auxiliary
devices, the functions of four basic components is: The function of expansion valve is used to
control refrigerant flowing-capacity, and let crossing refrigerant throttle to descend its pressure;
The function of evaporator is used to let crossing liquid-refrigerant to absorb heat, and then
vaporizing; The function of refrigeration compressor is used to pump vaporizing refrigerant to
condenser; The function of condenser is used to condense vaporizing refrigerant into liquid state.
The working principle for refrigeration system is described in detail as below: high pressure
liquid-refrigerant crosses expansion valve to throttle and descend its pressure, then deliver to
evaporator’s coil pipes, because the temperature in storeroom is higher than the saturation
temperature corresponding to the refrigeration pressure in evaporator’s coil pipe, liquid-refrigerant
in coil pipe flashes and vaporizes to absorb heat in storeroom, then temperature in storeroom
descends. As refrigerant continues to vaporize, storeroom’s temperature continues to descend. In
order to keep vaporizing refrigerant’s pressure in coil pipe at lower value and recycle refrigerant to
circulate using, the back-end of coil pipe links to the suction of compressor, compressor inhales
super-heat refrigerant vapor from coil pipe and pump to condenser, owing to being compressed by



refrigeration compressor, the pressure of vaporizing refrigerant rises, the saturation temperature
corresponding to the refrigerant pressure also rises, as a result, high temperature and pressure’s
vaporizing refrigerant can be cooled into liquid state with normal temperature sea water, and also
can cool liquid-refrigerant down to super-cool refrigerant, the quantity of heat of storeroom and
power consumption of compressor is exchanged and transmit heat to sea water through condenser,
high-pressure liquid-refrigerant circulates using and crosses to evaporator across expansion valve.

®

Fig.10-1 the working principle diagram for refrigeration system
1-Refrigeration compressor; 2-Cooling water; 3-expansion valve; 4- coil-pipe for evaporator

VI. Automatic control components and their functions

1. Thermostatic expansion valve: Its function is to increase or decrease the opening of valve to
adjust the flow-capacity entering into the evaporator automatically in accordance with the
superheat temperature at outlet of evaporator, also this valve can throttle refrigerant.

2. Temperature relay: Its function is to control the supplying electromagnetic valve’s on-off
according to the temperature in storeroom, and let supply-liquid break or continue to enter into
storeroom, then the temperature in storeroom is controlled in the permissive range.

3. Pressure-difference controller: Its function is to control refrigeration compressor’s stop and start
in accordance with the pressure signal between the outlet pressure at lube oil pump and the
pressure in crankcase (suction pressure), when the pressure difference is below the given value,
the compressor’s current shut off automatically after some time relay and protecting stop is carried
out.

4. High/low relay: High relay’s function is to control refrigeration compressor’s stop, when the
discharging pressure is higher than the given value, compressor shut off and protecting stop is
carried out; low relay’s function is to control the start and stop of compressor according to suction
pressure.

5. Back-pressure valve: It is assembled in the outlet of high-temperature storeroom’s evaporator to
keep the evaporating pressure before back-pressure valve stabilization through changing opening
of valve automatically.

VII. Practical operational processes (the system diagram of refrigeration equipment and its
operational table is shown in appendix 1 fig.8)

1. The start of compression-type refrigeration equipment

1.1 According to the draws hanged on the wall and tables for provision refrigeration equipment’s



valve. Comparing to located parts, students can acquaint each part, pipes, automotive elements etc.
1.2 The lube oil level of refrigeration compressor’s crank-case must be in the height of 1/2.

1.3 Rotating the 2F6.5 refrigeration compressor by hand.

1.4 According to the draws and tables, correctly open the respective valve to operate refrigeration
COMpressor.

1.5 Connect main power, the lamp on the console lightens and voltage must be shown in the
position of 380V.

1.6 In sequence, start cooling water pump, the fan of cooling water tower, the shafting fan of
refrigerator, at last start the mentioned refrigeration compressor, each operating lamp must lighten.
1.7 During starting compressor, if the condition of “oil-boiling” is found, start must be carried out
through several short-time times until the “oil-boiling” stops. After start, suction and discharging
pressure, temperature, lube oil pressure, power of motor must be inspected to ensure all are in
normal, at the same time the unit is in order.

2. Defrosting operation through hot refrigerating evaporator or electric heater

2.1 Defrost with heating vapor: when the surface of evaporator in the quick-freezing room or
refrigeration room cumulates a thicker frost, defrost must be carried out, the relevant valve’s open
or close should be conducted in accordance with the draws and tables. Valve 4 can be adjusted its
opening to control heating evaporator, and then control defrost time. When defrost is finished,
valve 4 must be opened sufficiently, other valves must be reset to normal refrigeration condition.
2.2 Defrost with electrical heater: the electrical-magnetic control valve of supplying liquid
refrigeration in the quick-freezing room rotates to “stop” position, after stopping two shafting fans
about 5 minutes, the switch of electrical heater pushes to “defrost” position, supply power to
electrical heater pipes and begin to defrost, after finishing defrost, the switch of electrical heater
pushes to “stop” position. The electrical-magnetic control valve of supplying liquid refrigeration
rotates to “automotive” position, start the shafting-flow fans.

3. The correct stop of refrigeration equipment

The provision refrigeration equipment stop: close the outlet valve of refrigeration storage bottle,
after the compressor automotive stop, start it again manually, when the suction pressure reaches to
“0”, stop the compressor. If the suction pressure increases and exceeds to “0”, the compressor
must be started until the return refrigeration evaporator is “0”, then close the suction and discharge
valve of the compressor.

4. The operations of changing desiccant

4.1 Close the fore-and-aft stop-valve, loosen the fore-and-aft nut positioned at the drier and take
out the desiccant.

4.2 Change the used desiccant with new ones, refit the drier.

4.3 Reassemble the drier and screw tightly nut nearest to storage bottle, another nut not to screw.
4.4 Open the stop valve nearest to storage bottle a little until airflow is leakage from the
unscrewed connection, at this time screw the nut, and open each side valve.

4.5 Examine whether the connection is leakage or not with soap liquid.

5. The operations of adding refrigerant

Select suitable tool, add the refrigeration liquid from the high pressure.

5.1 Cooling water continue to circulate, close the discharging valve in storage bottle and connect
soft pipe between make-up valve and the outlet of refrigeration bottle, clear off air in the pipe ,
then screw two side nut tightly, open the make-up valve to add refrigeration liquid.



5.2 Open the bottle’s outlet valve and start the compressor unit to add the refrigeration liquid into
system through the drier.

5.3 When adding refrigeration liquid is near finished, close the bottle valve, let the compressor
unit run for a while, inspect the amount to ensure whether it is fulfilled or not. (Through
inspecting the level of storage bottle)

5.4 When the quantity meets the requirement, close the bottle outlet valve and heat the pipe with
boiling water to drive refrigeration liquid to system, at last remove the soft pipe.

VIII. Operational and managing attentive items

1. After refrigeration system begins to work, when sound and light alarm occur, firstly silence,
then cut compressor’s power to analyze the causes of failure and remove it before put into use
again.

2. If the phenomena of “oil-boiling” appears, the compressor must be started several times in short
time until the phenomena of “oil-boiling” is disappeared.

3. Inspecting the suction pressure. temperature. oil pressure and electric power after refrigeration
system begins to work; Pay attention to the cooling water temperature and pressure, be careful to
inspect whether compressor works smoothly or not, all working parameters should be kept in
normal scope.

4. While adding refrigerant to the system, boiling water is not suitable to heat the refrigeration
bottle, when the suction and outlet pressure of compressor decrease, it indicates that refrigerant in
the bottle is empty, another bottle must be used and the process is same as the mentioned methods.
5. No hauling and stepping on nudity pipe or capillary to prevent leaking or meter failure.

IX. Training requirements

Students should be finished each kind of operation which is required in the operational contents
independently, and master all attentive items of the equipment operations.

X. Reasoning subjects

1. Combination with the knowledge which has been studied, please analyze the reasons that
storeroom’s temperature can not descend after refrigeration unit continues to work?

2. Please narrate the functions for temperature relay. high/low pressure relay, analyze the system
how to realize refrigeration compressor start and stop automatically? If compressor starts
frequently, please analyze the reasons and bring forward the settling measures.

XIl. The practical report: The requirement and format of practical report is compiled in another
mode.



OPERATING OF POWER EQUIPMENT

|-} |24 |
] .
| L
== = ‘ ZZ A
65”2219QJ>

97875




