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Abstract

This book is written in bilingual languages (in Chinese and English), consisting of 10
chapters, covering 3 courses, of which the main contents are Experimental Course of Marine
Diesel Engine, Experimental Course of Marine Machinery Maintenance and Repair as well as
Experimental Course of Ship Management(Marine Engineering). Based on the requirements of
our university experiment teaching syllabus, the experimental contents for each course cover
experiment purposes, experiment items, experiment equipment, experimental methods and
experiment reports.

This book is mainly used as the textbook for the marine engineering students in colleges
and universities, but also, the concerned technicians can use it as a reference book in their

work.
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Foreword

This textbook is the first book of Power Equipment Experiment scries textbook. It covers all
contents about Marine Diesel Engine Experiment, Marine Machinery Maintenance and Repair
Experiment and Ship Management Experiment (Marine Engineering). This book is written and compiled
in accordance with the experimental téaching syllabus for the undergraduate students of the marine
engineering (management), also it is written and compiled according to the related materials and the
existing equipment and facilities in Marine Diesel Engine Laboratory, Marine Machinery Maintenance
and Repair Laboratory, and Ship Pollution Prevention Laboratory. The above three experimental courses
now are compiled into one book, which not only enriches the teaching materials, saves the cost, but also
facilitates the students’ learning and use,

1t takes the compilers more than two years to complete this book from the collection of
information to the finalization. In the writing and compilation, the compilers of the book attach 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 illustrations, excellent pictures and drawings. Based on our university
experiment teaching syllabus, the experimental contents for each course cover experiment purposes,
experiment items, experiment equipment, experimental methods and experiment reports. This book is
mainly used as the textbook for the marine engineering students in colleges and universities, but also, the
concerned technicians can use it as a reference book in their work. '

This book is co-compiled by Mr. Liao Hede, Ms. Min Guilan, Mr. Zheng Guojie, and Mr. Liu
Jianhua. It is written in bilingual languages ( in Chinese and English).

The English translation of Marine Diesel Engine Experiment is compiled by Mr. Zheng Guojie, and
its Chinese text is adapted by Mr. Liao Hede from the Chinese manuscript written by Mr. Lin Jintian.
Marine Machinery Maintenance and Repair Experiment is also written by Mr. Zheng Guojie, Ship
Management Experiment (Marine Engineering) is written by Mr. Liu Jianhua.

It is Mr. Liao Hede and Ms. Min Guilan who are the general chief editors of the book Power
Equipment Experiment. Both Chinese and English editions of the foreword, the table of contents, all
drawings and pictures are mainly compiled by Mr. Liao Hede and Ms. Min Guilan, who are also
responsible for editing the whole book and for revising both Chinese and English manuscripts, especially,
they spend plenty of time reading and revising all English manuscripts from paragraph by paragraph to
sentence by sentence. In addition, some of illustrations and pictures in the book are drawn or revised by
Ms. Liao Minmin.

Take advantage of the occasion of the book publication, we would like to express our sincere thanks
to the writers and compilers of the original technology materials or instruction books. During the
compilation, we have got the help and support from the leaders, the colleagues, our students in Marine
Engiﬁeering Institute of Jimei University. Associate professors, Mr. Zhang Tianye and Mr. Dai Leyang
respectively read and make some revisions for some related contents of the book. Mr Chen Jingfeng has



taken time from his busy schedule to read the whole book and puts forward some valuable suggestions.
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

bkindly share any comments and suggestions, so that we may further improve it in future revisions.

Compilers
Oct. 2011
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Chapter 1 Experiment of Diesel Engine Injection Pump

Oil Supply Uniformity Check

The amount of fuel injected into the diesel engine cylinder in each cycle depends on the
engine power. With multi-cylinder diesel engine, each cylinder should be provided the same
amount of fuel. If not, some cylinder will be overloaded due to too much fuel delivered when the
engine operates at high load, which will make the components and the moving parts of the
combustion chamber are worn out or early seriously damaged due to the increase of mechanical
stress and thermal stress. And when the diesel engine works at low load, unstable running may take
place because of failure ignition in some cylinders due to not enough fuel delivered. The amount of
fuel injected into each cylinder appears uneven may result from the following causes of fuel
injection pump parts manufacturing quality difference and different wear degrees in use, together
with incorrect installation and adjustment. Therefore, it is necessary to check and adjust the
amount of oil supply for each pump ( monomer pump ) during maintenance or after a period of
running. The oil supply uniformity check and adjustment for the assembled-type injection pump is
generally carried out at the fuel injection pump test-bed.

A. Experiment Purposes

As to multi-cylinder diesel engine, it is a basic requirement to maintain uniform distribution
of the load to each cylinder. Engineers must have an ability to analyze, measure and adjust the oil
supply uniformity of each injection pump. The experiment will enable students to know well the
general methods of checking and adjusting the oil supply uniformity of the assembled-type
injection pump, and then to understand the operational requirements, maintenance and usage of the
fuel injection pump.

B. Experimental Contents
( 1) Oil supply uniformity check and adjustment for assembled-type injection pump.
( 2) Learn the operational procedures of oil supply uniformity check for the fuel pump at the

test-bed.
( 3 ) Grasp oil supply uniformity adjustment methods for the fuel pump.

C. Experiment Equipment
1. 12PSDb5 fuel injection pump test-bed 1 set

The Main Technical Parameters ;

Main shaft maximum output power 4 kW
Test cylinder number 12
Speed range low gear 0 — 1500 r/min corotation or reverse

top gear O — 3000 r/min corotation or reverse

Fuel tank capacity 50 liters




Fuel delivery pump flow 6 litres/min

Fuel delivery pressure 0-40 kg/m*> (0-4 MPa)

12PSDS55 type injection pump test-bed is suitable to regular checks of the fuel injection pump
for the medium speed or the high speed multi-cylinder diesel engine.

2. BH4B90YS33 assembled—type injection pump located on the test-bed 1set

BH4B90YS33 Type Injection Pump Parameters: '

At rated rotational speed n,=1500 r/min, required amount of fuel injected: 24.5 mL/200 times;
the amount of fuel injectéd into each cylinder’s uneven degree:

p=[Max (Min) -24.5)/24.5x100%<3%

At Max rotational speed n=1575 t/min, each cylinder’s fuel injection stops. At idle speed
n=500 r/min, fuel is still kept injecting into each cylinder, the amount of fuel injected into each
cylinder’s uneven degree: p<30%.

Fig. 1-1 is 12PSD55 injection pump external structure drawing. Fig. 1-2 is 12PSDS5S5 injection
pump internal structure drawing. On the control panel there are a count button and a speed control
knob. The counter power switch, the changeover switch for counting the pumber and the flash
lamp power switch are installed on the top of the control box. At the front of the changeover switch

for counting the number, there is a count or timer changeover switch.
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Fig. 1-1 12PSD55 injection Pump Test-bed External Structure Drawing
1 — heater switch; 2 — main switch; 3 — fuel delivery pump switch; 4 — strong current box; 5 — turn arm;

6 - test oil tube; 7 — knob; 8 — measuring mechanism; 9 — clip; 10 — fuel injector assembly; 11 — fog dispersal
device hood; 12 - oil inlet or return joint; 13 — low pressure gauge; 14 - tachometer; 15 - oil thermometer;
16 - pressure adjusting valve handle; 17 — stop valve handle; 18 — control box; 19 — high pressure gauge;
20 - dial; 21 - universal coupling; 22 — count button; 23 - speed control knob; 24 — control panel; 25 - flash
socket; 26 — oil supply connecting; 27 - guide rail; 28 — start button; 29 - right side door; 30 — machine body
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D. Experiment Steps
Assembled injection pump oil supply uniformity check and adjustment

(1) Check the fuel injection pump test-bed starting, setting total 200-time injection.
According to the rated rotational speed of the fuel pump of 4135 diesel engine n,=1500 r/min,
setting the rotational speed of the injection pump test-bed is 750 r/min.

( 2) Start the fuel pump on the test-bed. Turn the speed control knob to operate the fuel pump
test-bed, move the fuel injection pump accelerator handle to the setting position, and observe
whether each fuel pump injection is normal and then stop it after running normally. And turn the
measuring cup emptying knob of the measuring glass to discharge the fuel in each measuring glass
and then reset it.
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Fig. 1-2 12PSD55 Injection Pump Test-bed Internal Structure Drawing
1 - lower foundation; 2 - oil drain hole; 3 - anti - shock pad; 4 — upper foundation; 5 - slip clutch; 6 — motor;
7 — oil drain bibcock; 8 — dirt oil sump; 9 — control panel; 10 - transmission disc; 11 — universal joint;
12 - flash socket; 13 — oil supply connecting; 14 — high pressure gauge; 15 — oil thermometer;
16 — tachometer; 17 — low pressure gauge; 18 ~ fuel injector assembly; 19 - control box; 20 - gate valve;
21 - pressure adjusting valve; 22 -~ variable speed handle; 23 - fog dispersal device; 24 — measuring cup;
25 — measuring cup emptying knob; 26 - starting/stop button; 27 — strong current box; 28 - oil tank; 29 - oil
level gauge, 30 - oil delivery pump; 31 - filter; 32 — head of count; 33 — gear box; 34 - V-belt; 35 - tension

pulley; 36 — speed measure wheel; 37 — speed measure shaft; 38 — head of speed measure

(3) Restart, setting rotational speed is 750 r/min. Move the fuel injection pump throttle
handle to the setting position, and press the counter button after running normally, baffle being
sucked and fuel into the measuring glass. After 200 times of injection, the baffle will be pushed off,
the amount of fuel contained in the measuring glass will be the same as the oil amount of 200-time

fuel injection. And then stop the test-bed.
(4) Read out the oil amount in the measuring glass of each cylinder and record the readings.

(5) Turn the oil discharge handle of the measuring glass to discharge the fuel in each
measuring glass and then reset. Repeat the above-mentioned measure and record it. And then

calculate the arithmetic average of two measurements.




