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Part I 
 
Course Title:  Maintenance Services for Utilities, Buildings and Industry  
 
Course Code: MBE4041 
 
Course Duration: One Semester  
 
No. of Credit Units: 3 
 
Level: B4 
 
Medium of Instruction: English 
 
Prerequisites:  MA2172 Applied Statistics for Sciences and Engineering   or 

MA2176 Basic Calculus and Linear Algebra   
 
Precursors: Nil 
 
Equivalent Courses: MEEM4041/SEEM4041 Maintenance Service and Systems 
 
Exclusive Courses:  Nil 
 
Note: Students may repeat a course, or an equivalent course, to improve course grade only 
if the previous course grade obtained is D or below.  
 
 
Part II  
 
1. Course Aims: 
 

The aim of this course is to introduce effective strategies for maintenance services and 
systems based on the application of non-destructive evaluation methods with major 
emphasis on vibration-based methods. After completing the course, the students are 
expected to be capable of selecting suitable non-destructive methods and tools for assessing 
the maintainability and availability of a type of equipment or process commonly used in 
industry. The students should also be able to plan and construct an effective maintenance 
strategy for that equipment or process operating in a manufacturing or an utility plant, a 
transportation system or a building. The content of this course is especially designed to 
partially comply with the requirements of Certified Reliability and Maintenance Engineer. 
 
 
 



  

 

2. Course Intended Learning Outcomes (CILOs) 
 

Upon successful completion of this course, students should be able to: 
 

No. CILOs Weighting 
 (if applicable)

1. Describe the importance of maintainability and availability 
in manufacturing, public utilities, transportations and 
building services. 

1 

2. Explain the advantages and constraints of popular non-
destructive evaluation methods used for equipment/process 
functionality inspection and health monitoring. 

1 

3. Analyze the performance and the sensory signals obtained 
from a selected equipment/process in order to distinguish the 
current health condition of that piece of equipment/process.  

2 

4. Determine the reliability, maintainability and the severity of 
damage of a selected anomalous equipment/process.  

2 

5. Present an effective preventive maintenance strategy for a 
given kind of industrial machine, process or service, taking 
account of set up of the acquisition system, detection 
methods, reliability analysis, maintenance activity 
scheduling and cost effectiveness.  

2 

 
3. Teaching and learning Activities (TLAs) 

 
Activity Type Timetabled Activity (Hours per week) 
Lecture/Tutorial/Laboratory Mix Lecture (2); Laboratory (1) 

 
ILO No. Lecture 

(large class) 
Laboratory 
(small class) 

Presentation 
 (large class) 

Total 
(hours) 

CILO 1  2 3 0  5  
CILO 2  2 3  0  5  
CILO 3  7  3  0  10  
CILO 4  7  3  0  10  
CILO 5  6  3  2  11  
Total 24 15 2 41 

Lectures and demonstrations:  
The major activities includes: 
• The current maintenance practices in Hong Kong. 
• Quantitative measurement, sensors, data collection, testing and analysis.  
• Failure analysis, fault trend analysis and correct ion. 
• The concept of reliability and maintainability. 
• Introducing contemporary non-destructive evaluation methods for maintenance and 

condition monitoring, their advantages and limitations, and the proper procedures in 
using them. 

• The use of vibration analysis and thermography in machine fault diagnosis with 
industrial examples for demonstration purpose.  

• Standards, guidelines and regulations in maintenance 
• Synthesizing all the above introduced techniques for the design of an effective 

maintenance strategy. 



  

 

Laboratory:  
A total of 5 sessions (each session has 3 hours) for performing the required laboratory works. 
The main purpose is to allow the students to have hands-on experience on learned 
knowledge. Some of the works are:  
• Familiarization of some commonly used non-destructive tests, their required instruments, 

set up and measurement techniques on real applications. 
• The use of the Smart Asset Maintenance System (SAMS) for performing health 

monitoring to selected machines.  
• Familiarization of thermography and the use of infrared camera to perform fault 

diagnosis. 
• The use of reliability analysis in fault prognosis and maintenance activities planning.   
 
Presentation:  
Students work in groups on a specific maintenance task. Each group is required to plan an 
effective maintenance system for a particular type of equipment or process, and then 
implemented it as a workable maintenance solution. Each group must give a presentation to 
report the methods used and the achievements of her designed system. All members of the 
group must responsible for the preparation of presentation. Presentation will be held at the 
end of the course and is compulsory for every student to attend. 
 

4. Assessment Tasks/Activities 
ILO No Term 

project 
Laboratory
& Report

Presentation
 

Total 
(%) 

CILO 1 2 10 0 12 
CILO 2 3 10 0 13 
CILO 3 15 10 0 25 
CILO 4 15 10 0 25 
CILO 5 15 0 10 25 
Total 
(%): 

50 40 10 100 

 
Examples of assessment tasks/activities  
• Testing the learning ability of students by randomly asking them questions during the 

lectures. For those students that can provide correct answers will be recorded and 
appraised by adding extra marks to their final grade. Those questions that the students 
cannot answer will be identified for instant improvement. 

• Laboratory works will be given to students for assessing their skills in practicing their 
knowledge learned from each CILO. 

• Real industrial sensory data and equipment information will be given to students to test 
their abilities in solving problems related to equipment/process fault diagnosis.  

• Students will be separated into groups of no more than five students. A term project will 
be given to each group. Each group is required to plan an effective maintenance system 
for a particular type of machine or process. The aim of the term project is to design a 
proper preventive maintenance system for a chosen machine or process. The content of 
the term project’s report should include the suggested set up of the sensory acquisition 
system, the methods used for detecting the faults and identifying the causes of faults, the 
procedures in performing the reliability analysis, the planned maintenance schedule 
based on the results obtained from the fault diagnosis and the reliability analysis, the 
resource requirements to implement the planned system, and finally the cost 
effectiveness of the system.  



  

 

• Each group must give a presentation for her term project. The assessment of 
presentation will be based on the concept of competition. The group that offers the best 
presentation will have the highest mark. The group that offers the worse presentation 
will have the lowest mark.   

 
5. Grading of Student Achievement:  

The grading of achievement is on a 100% course work basis. It includes 10% for the 
presentation, 40% for the laboratory works, and 50% for the term project.  
 
Each laboratory works and its report will contribute equally to the total mark assigned 
for the laboratory works (40%). Students must attend at least 4 out of the 5l laboratory 
sessions and submit a group-based written report for each laboratory work.  
  
The assessment of the term project will depend on the degree of understanding the 
problem, the appropriateness of the selected methods in fault diagnosis and reliability 
analysis, the suitability of the maintenance schedule, and the success in gained benefits 
as well as the effectiveness in cost and resources used. Besides, the degree of 
innovation and the quality of the written report will contribute to the final mark. In each 
presentation, comments given by the instructor as well as the students will be highly 
encouraged. The preparation, the style and clarity of presentation as well as the 
response to the comments will contribute to the assessment of presentation. The 
attendance of the presentation is compulsory. 
 
Each group must submit her laboratory reports and the term project’s report. To 
facilitate individual assessment, each student in a particular group must also submit his 
own detailed section of contribution (called ‘individual section’), which can be attached 
to the group-based laboratory report and the term project’s report. In the individual 
section, each student must define clearly his role, the amount of work done, and the 
portion of his own contribution (in percentage) in completing the laboratory works and 
the term project. The student should also include his own discussion and conclusion in 
each report to verify his degree of understanding the laboratory works and the term 
project. The individual section can be submitted either with the group report, or if 
confidentiality is required, submitted separately to the course examiner. The course 
examiner will cross check each submitted individual section. If necessary, the course 
examiner will verify the written contribution from each student through interviewing 
the related student or all students in that particular group. Hence, the final mark given 
to each student may be varied due to the student’s actual contribution and achieved 
efforts toward the laboratory works and the term project.  

 
Part III   
 
Keyword Syllabus: 
• Introduction to Maintenance and Condition Monitoring 
• Introduction to Non-Destructive Evaluation Methods 
• Introduction to Vibration Analysis and Frequency Spectrum 
• Instrumentation and Transducers used in Condition Based Maintenance 
• Basic Fault Diagnosis and Analysis 
• Measurement Criteria and Techniques 
• Basic Fault Trend Analysis 
• Strategy for the Design and Optimization of Maintenance and Service Planning 
• Industrial Case Studies and Demonstrations 



  

 

Recommended Reading: 
Text(s): 
1. Tse P. et al, Smart Asset Maintenance System (SAMS) - User Manual, Smart Engineering 

Asset Management Laboratory (SEAM®), 2006. 
2. Bently D., Hatch C. and Grissom B, Fundamentals of Rotating Machinery Diagnostics, 

Bently Pressurized Bearing Company, 2002 (ISBN 0-9714081-0-6) 
3. Williams, Davies, and Drake, Condition-based Maintenance and Machine Diagnostics, 

Charman & Hall, 1994. 
4. Jardin A. and Tsang A. Maintenance, Replacement, and Reliability, Theory and Applications, 

CRC press, 2006. (ISBN 0-8493-3966-9) 
 
Reference(s): 
1. Davidson J. (editor), The Reliability of Mechanical Systems, IMecE Guides for the Process 

Industries, The Institute of Mechanical Engineers, 1988. (TS 173 .R47). Software included. 
2. Harris C., and Piersol A. Harris’ Shock and Vibration Handbook, McGraw-Hill, 2002. (ISBN 

0-07-137081-1) 
3. Dodson B., The Weibill Analysis Handbook, 2nd edit., ASQ Quality Press, 2006. (TS 

173 .D63 2006). Software included. 
4. Dodson B., and Nolan D., Reliability Engineering Handbook, Marcel Dekker, Inc., 1999. (TS 

173 .D62 1999) 
5. Harrington H. and Anderson L., Reliability Simplified, McGraw Hill, 1999. (TS 173 .H37 

1999) Software included. 
 
Video Resources in Library and the SEAM Laboratory: 
1. Video for the Smart Asset Maintenance System (SAMS) - User Manual, the Smart 

Engineering Asset Management Laboratory (SEAM®), 2006. 
2. Electric Motor Analysis, CSi, TK2511.E39 1996. 
3. Fundamentals of Alignment, CSi, TJ177.5 F86 1995. 
4. Gear Defect Analysis, CSi, TJ184.G34 1994. 
5. Introduction to Infrared Thermography, CSi, TA1570.I68 1995. 
6. Introduction to Vibration Analysis, CSi, TA355.I59 1996. 
7. Rolling Element Bearing Analysis, CSi, TJ1071.R65 1993. 
8. Severity Determination, CSi, TJ1071.R652 1996. 
9. The Art of Troubleshooting, CSi, TJ153.A78 1994. 
 
 
 


