EM443 Energy Conversion

United States Naval Academy
M echanical Engineering Department

Catalog Description: EM443 Energy Conversion Credits: 3 (3-0-3)
Designation: Elective, engineering major

The fundamentals of applied energy systems inctuthe types and sources of energy; the
forms and methods of energy delivery; and the sgctoagnitude, and use patterns of energy
consumption. Focusing on the US national enertgyason, topics include energy conversion
processes in existing and projected power, tramson, heating and cooling systems, with
emphasis on efficiency, economic viability, and iemvmental impacts. Traditional and non-
traditional fuels including fossil fuels, bio-fuelsynthetic fuels, refuse derived fuels, and
hydrogen; current and planned nuclear energy systaiternate energy systems including fuel
cells, geothermal, ocean thermal, hydro, curreajeywind and solar; cogeneration, cascaded
and combined cycles, air-independent and hybridgp@ystems; and, methods of energy
storage.

Prerequisitess  EM319 or equivalent.
Co-requisitess  None.

Textbooks: None. Primary source websites will be used extehs including
government (e.g. Dept of Energy, Nuclear Regula@wynmission, misc.
national laboratories, etc.), industry trade gro{gg. Petroleum Equipment
Institute, Nuclear Energy Institute, etc.), mantdieers (misc. automobile
companies, wind turbine manufacturers, etc.). daiteon, current events and
other news search results will be used to reinftregopics.

CourseDirector: CDR Matthew Carr, USN

Course Content:
No. Topicor Subtopic Hrs
1 Energy and Power Review 2
2 National Energy Overview and Energy Sectors 4
3 The Electricity Grid and Demand Patterns 3
4 Residential & Commercial Building Efficiency and i&@rvation Issues 3
5 Traditional Fuels — Reserves, Production, Conswmptnvironmental Impacts 6
6 Non-Traditional Fuels - Production, ConsumptionyiEsnmental Impacts 9
7 Traditional Power Cycles and Their Enhancements 6
8 Nuclear Power Systems — Past, Present, and Future
9 Renewable Energy Systems 9
Total > 45
Assessment M ethods:
Method YES NO
A Quizzes X
B Homework X
C Exams X
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Method YES NO
D Laboratory Reports X
E Oral Presentations X
F Design Reports/Notebooks X
G Prototypes/Demonstrations X
H Projects X
I Other X

Cour se Outcomes":

To build upon the foundation of Physics and Therymadnics courses and develop further

understanding of the conversion of energy intorddsiorms by technology, with emphasis on

energy-related issues in American society and areggtion of the economics of these systems.

The student will grow in understanding of:

Outcome 1: The magnitude, forms, use sectors, and cyclicaireaif energy demand
including electrical generation, transmission, risttion. (Assessment Method B,
C,EF

Outcome 2: Energy consumption and conservation issues incofuttia functioning of
appliances and other energy systems and improkgig éfficiency; and, thermal
performance of structures and passive energy ctsggyssessment Method B,
C,EF

Outcome 3: Traditional fuels — reserves quantity and locati@draction and processing;
delivery modes and uses; and handling of assocveiste streams. (Assessment
Method B, C, E, F)

Outcome 4: Non-traditional fuels and their development statilsshales; methane hydrates;
grains and cellulose; syngas; gas-to-liquids, seiidliquids; anaerobic
decomposition (MSW landfill, wastewater sludgesieh wastes); hydrogen.
(Assessment Method B, C, E, F)

Outcome 5: Thermal cycles — improving the efficiency of classngine and thermal cycles
(AC&R); alternate working fluids; cascaded and hglaystems; waste energy
utilization; ground-coupled heat pumps. (Assessrivathod B, C, E, F)

Outcome 6: Renewable energy — fuel cells; solar PV, high anddrade thermal collectors
including solar ponds; geothermal; wind; wave; tici@rent; OTEC;
hydroelectric; composting. (Assessment Method B ()

Outcome 7: Exotics — direct energy conversion: heat-to-eleitirj electric-driven thermal;
magneto-plasma-dynamics; fusion. (Assessment MeBh@zl E, F)

! Letters in parenthesis refer to the assessmemiotitisted in the previous section.

Course Outcomes
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Course Qutcomes
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