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This course divides the energy sources into two classes: Conventional and Renewable. And for the
conventional sources, the main energy types are fossil fuels and nuclear. Yet, for the renewable types,
the main topics include solar, wind, and biomass. One purpose of this course is to help students
progress if they choose technology industries as their careers.
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FH AR I P T SR RGP - Classroom lectures and discussions will be conducted as the
main method of teaching. Moreover, many projector slides will be used to help students see real energy
sources, its extraction methods and applications.
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1. Sustainable Energy, Richard A. Dunlap, Cengage Learning, 2015

2. English article: Promoting clean energy technology entrepreneurship: The role of external

context, Joel Malen and Alfred A. Marcus, Enerby Policy, vol. 102, March 2017, pp. 7-15.
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Renewable Energy, A First Course, Robert Ehrlich, CRC Press, 2013.
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Please prepare about 15 slides for your talk on green energy technology and companies.

| f

One written final exam. Exam scope is based on the classroom lectures.
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1 Introduction to Energy Chapter one
2 Energy Economy Chapter one
3 Energy Industry Chapter two
4 Environmental Pollution Chapter four
5 Fossil Fuels Chapter three
6 Fossil Fuels Chapter three
7 Nuclear Energy Chapter five
8 Nuclear Energy Chapter six
9 | #¢ L None
10 | Solar Energy Chapter eight
11 | Solar Energy Chapter eight
12 | Wind Energy Chapter ten
13 | Wind Energy Chapter ten
14 | Biomass Energy Chapter sixteen
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15 | Biomass Energy Chapter sixteen
16 | Wave Energy Chapter twelve
17 | Geothermal Energy Chapter fifteen
18 | & kPl None
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Green energy comes from natural sources such as sunlight, wind, rain, tides, plants, algae and
geothermal heat. These energy resources are renewable, meaning they're naturally replenished
constantly. Renewable energy sources also have a much smaller impact on the environment than fossil
fuels, which produce pollutants such as greenhouse gases as a by-product, contributing to climate
change. This course will introduce water and air pollution control, recycling, hazardous wastes, waste
disposal, and public health issues as well as knowledge of environmental legislation, and global
atmospheric change. It also includes studies on the environmental impact of proposed construction
projects. Besides, the course conduct hazardous-waste management studies to evaluate the significance
of such hazards, advise on treatment and containment, and develop regulations to prevent mishaps.
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¥ iz (all in English) » & ¥ $5Ae 3 5 3§45 AP - Classroom lectures and discussions will be
conducted as the main method of teaching. Moreover, many projector slides will be used to help
students see real energy sources, its extraction methods and applications.
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Green engineering, Environmentally Conscious Design of Chemical Procresses”, Davic T. Allen,
Davic R. Shonnard, Prentice Hall
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1. “Principles of Environmental Engineering and Science” by Davis and Masten, McGraw-Hill
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2. “Introduction to Environmental Engineering”, Mackenzie L. Davis and David A. Cornwell,
McGraw-Hill
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10 | 2 #®&F Soil quality

11 | 2 3= 2 %5 Soil pollution, impact
12 |72 4% r‘%%‘f Air quallty

13 | Z F & 2% 5 Air pollution, impact
14 | %HBRBE Envwonmental impacts

15 | & % 5 Pollution prevention

16 | ¥ 3k 4 Global Sustainability
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The Biomass Energy and Sustainable Resources course includes environment, natural resources and
characteristics of bioenergy, structure and chemical characteristics of plant-based bioenergy, chemistry
and utilization of lignocellulose, bioethanol, biobutanol, biodiesel, algae-based energy, biohydrogen,
and biofuel cell.
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Serna et al., New trends for design towards sustainability in chemical engineering: Green engineering.

Chemical Engineering Journal, 133, 7-30, 2007.
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FOR FUEL CELLS)
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To provide Fuel cells energy industry and research prospects and the development of the status quo, and
the new Fuel cells technology to stimulate students in the green energy policy and social needs.
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The objective of this interdisciplinary course is to help students understand the definition and
importance of energy sources. Energy is the reason why industries can produce products which in turn

become commercial goods and global economy. This course will also discuss the pros and cons of types
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of energy sources extracted from the Mother Nature.
AN ﬁ%ﬂt—% AT
FEAE TP T FEE T HGELP o Classroom lectures and discussions will be conducted as
the main method of teaching. Moreover, many projector slides will be used to help students see real
energy sources, its extraction methods and applications.
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1. Fuel Cells and Their Applications, Karl Kordesch and Gunter Simader, VCH Press, 1996.
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1 Course Introduction
2 Outlook for Fuel Cell Technology
3 General Aspects of Fuel Cell Systems
4 General Aspects of Fuel Cell Systems
5 Basic Principals of Fuel Cells
6 Basic Principals of Fuel Cells
7 Overview of Fuel Cell Systems
8 Overview of Fuel Cell Systems
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10 | Alkaline Fuel Cells (AFC)
11 | Alkaline Fuel Cells (AFC)
12 | Polymer Electrolyte Fuel Cells (PEFC)
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1. PEMFC

13 Polymer Electrolyte Fuel Cells (PEFC)
2. DMFC

14 | Phosphoric Acid Fuel Cells (PAFC)

15 | Molten Carbonate Fuel Cells (MCFC)

16 | Solid Oxide Fuel Cells (SOFC)

17 | Hybrid Cells
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To provide solar energy industry and research prospects and the development of the status quo, and the
new solar cell technology to stimulate students in the green energy policy and social needs..
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written final exam. Exam scope is based on the classroom lectures.
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The logic of engineering science is followed for teaching this course. The teaching starts with the
natural science of the hydrogen element and molecule: its finding, its basic properties, and its
generation methods. Then, its applications in combustion engines and fuel cell vehicles are explained.
Finally, its effects on the industrial economy of the green energy technologies are analyzed.
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The objective of this interdisciplinary course is to help students understand the definition and
importance of energy sources. Energy is the reason why industries can produce products which in turn
become commercial goods and global economy.
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FEAE TP T F R T HGEP o Classroom lectures and discussions will be conducted as
the main method of teaching. Moreover, many projector slides will be used to help students see real
energy sources, its extraction methods and applications.
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