
Subject Description Form 
 

Subject Code EE501 

Subject Title Alternative Energy Technologies 

Credit Value 3 

Level 5 

Pre-requisite/ 
Co-requisite/ 
Exclusion 

Nil 

Objectives 1. To enable students to establish a broad concept on alternative energy techniques in 
engineering. 

2. To provide an in-depth knowledge on selected topics of alternative energy systems in 
engineering. 

3. To enable students to understand typical alternative energy technologies, its associated 
issues of application and related technical considerations. 

4. To enable students to understand the potential of alternative energy and characteristics & 
performance of various types of alternative energy systems. 

5. To enable students to understand various techniques and systems for control and 
monitoring of alternative energy technologies, as well as the related communication 
protocol and interfacing requirements. 

Intended 
Learning 
Outcomes 

Upon completion of the subject, students will be able to: 

a. Describe the operation principle & control strategy of various alternative energy systems 
and topologies of these systems. 

b. Identify benefits & impacts of the applications of these alternative energy systems; such 
as their effects on environment and utility energy efficiencies.  

c. Describe the operation principle, characteristics and performance of various alternative 
energy devices/systems. 

d. Identify different alternative energy technologies for industrial & commercial plants and 
multi-storey buildings, including giving examples. 

e. Able to carry out literature search and report the findings in a presentation, when given a 
technical topic. 

Subject 
Synopsis/ 
Indicative 
Syllabus 

1. Energy resources and types: Renewable and non-renewable energy resources. World 
potential and trends. Environmental effects. Alternative energy types and present 
developments. Role and importance of alternative energy.   

2. Wind and solar energy: Wind characteristics. Extraction characteristics. Windmill 
aerodynamics. Design and materials of windmills. Wind turbines. Types of wind 
turbines and connection. Siting and designs. Wind farms. Case study. On-shore and off-
shore wind farms. Solar characteristics. Solar cells and solar thermal power. Photovoltaic 
conversion systems. Case study. Design and monitoring techniques. New developments. 

3. Wave and tidal energy: Wave and tide characteristics for energy extraction. Tidal 
schemes. Tidal sites. Single and multiple basin schemes. Case study. Wave energy 
schemes. Case study. Ocean energy conversion.  

4. Geothermal energy and fuel cells: Geothermal energy sources and methods. 
Characteristics. Hot dry rock technology. Case study. Fuel cells types and principles. 
Biomass energy types and case study. Future potentials. 

5. Co-generation and combine-cycle plants: New technologies for co-generation and 
CCGT. Efficiency and environmental benefits. Case study examples. Future 
development potentials. 

6. Better utilization of energy resources: Pollution reduction techniques and emission 
trading mechanisms and practices around the world. Clean coal technologies. Nuclear 

power. Environmental impacts of better utilization of energy. 

Teaching/ 
Learning 
Methodology  

Lectures and tutorials are effective teaching methods: 
1. To provide an overview or outline of the subject contents. 
2. To introduce new concepts and knowledge to the students. 
3. To explain difficult ideas and concepts of the subject. 
4. To allow students to feedback on aspects related to their learning. 
 
Mini-project works/Assignments are essential ingredients of this subject: 
1. To supplement the lecturing materials. 
2. To add real experience for the students. 
3. To provide deeper understanding of the subject. 
4. To enable students to organise principles and challenge ideas. 
Seminars from industrial experts may also be arranged, this will give student up-to-date 
status of the development in alternative energy area, as well as market trends. 
 

Teaching/Learning Methodology Outcomes 
a b c d e 

Lectures      
Tutorials      
Mini-project/Assignments/Presentations      

 

Assessment 
Methods in 
Alignment with 
Intended 
Learning 
Outcomes 

Specific assessment 
methods/tasks 

% 
weightin

g 

Intended subject learning outcomes to 
be assessed 

a b c d e 
1. Class tests 18%      
2. Mini-project/Assignments/   

Presentations 
18%      

3. Examination  64%      
Total  100%  

The understanding on theoretical principle and practical considerations, analytical skills and 
problem solving technique will be evaluated. Examination, class tests, assignments, 
presentations and mini-project report are an integrated approach to validly assess students’ 
performance with respect to the intended subject learning outcomes. 

Student Study 
Effort Expected 

Class contact:  

 Lecture/Tutorial 33 Hrs. 

 Seminar/Case studies 6 Hrs. 

Other student study effort:  

 Mini-project/Assignments 22 Hrs. 

 Self-study 44 Hrs. 

Total student study effort  105 Hrs. 



Reading List 
and References 

Reference books: 
1. Wind power in power systems. Wiley, Thomas Ackerman 
 2. G. Boyle, Renewable Energy, Oxford, 2004 
3. L.L. Freris, Wind Energy Conversion Systems, Prentice Hall 
4. Diamant, Total Energy, Pergamon Press 
5. W. Avery and C. Wu, Renewable Energy from the Ocean, A Guide to OTEC, Oxford 

University Press, 1994 
6. CDM Consultancy Stage 1 Report, Study on the Potential Applications of Renewable 

Energy in Hong Kong, 2003 (from website of EMSD-EEO of HKSAR Government). 
7. R. Messenger, Photovoltaic Systems Engineering, CRC Press, 2004 
8. G.N. Tiwari, Solar Energy: Fundamental, Design, Modelling and Applications, CRC 

Press 2002 
9. Biofuels for Transport: An International Perspective, International Energy Agency, 2004 
10. Geothermal Energy Resources for Developing Countries, A.A. Balkema Publishers, 

2002 
11. M. Stiebler, Wind Energy Systems for Electric Power Generation, Springer 2008 
12. J. Cruz, Ocean Wave Energy: Current Status and Future Perspectives, Springer-Verlag 

2008 
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