» PRAZ P (Course Description)
s

This series of 7 lectures are aimed to give a general understanding of contemporary energy
issues from engineering/technical as well as economical/social points of view. The course is
to provide 1°-year students in the College of Engineering with global vision of
energy-related topics before more detailed studies of materials, devices, processes, etc. in
their subsequent years of professional developments.
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Case studies such as materials for jet engine, automobile, robotic arms, and pressure
vessel...etc will be used to demonstrate cyber materials selection and design by CES
Edupack. This course utilizes a design-lead approach to introduce materials science in order
to highlight various properties requirements for materials, then the choice of materials and
processes needed to achieve the state of structure for materials to obtain these properties
are described, finally the scientific aspects of the subject can be introduced in more details
in order to build up the understanding of Structure-Process-Property correlation. The cyber
materials selection and design exercise conducted in this course can be related to the
module given by Power Mechanical Engineering department, allowing students to
understand the interdisciplinary aspects of Materials Science and Engineering.
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Materials, 3rd Edition, Engineering, Science, Processing and Design, eBook ISBN:
9780080982816

7z ~ ¥ & 2 ;Y (Teaching Method)
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Lectures with PPT/video presentations.



MR R
Power-point slides lectures
Encourage peer instruction

CES Edupack software
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Seven 2-hr lectures:

. Energy: the foundation of societal prosperity and development

. Fossil energy: environmental issues, global warming and CO, emission.

. Nuclear energy: reactor types, operational safety and waste storage

. Wind, hydraulic, geothermal and oceanic energy

. Solar cells: silicon-based, organic, and dye-sensitized devices

. Energy storage: secondary batteries

. Summary: resource availability, cost/gain evaluation, and future prospects
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Introduction of the course

Cyber materials selection and design

Case studies | (e.g. jet engine, automobile or others)

Case studies Il (e.g. robotic arms, pressure vessel or others)
Fundamentals of Materials Science

Various types of Materials

Conclusions and future prospects
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In-class question sheets (35%) and final exam (65%).
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Report of cyber materials selection and design (20 %)

Final exam (80 %)
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Detail to be announced in the first class



