Program description - Energy Systems - Fall 2004 - Dr. E.J. Zita - DRAFT 9 Dec 204

We studied issues of energy generation and use in society and in the natural world, with special attention to requirements for a sustainable energy society. We studied conventional and alternative means for generating electrical power and energy for transportation. We examined energy science and technology, and read about energy policies, economics, and environmental concerns.  We studied introductory calculus and physics, and applied them to quantitative analyses of energy issues, culminating with a calculation of the greenhouse effect. Learning goals included deeper understanding of energy systems; and improved quantitative reasoning, critical thinking, reasoning based on evidence, and synthesis of information from diverse sources.  Skill development goals included improved writing, communication, and teamwork.

In seminar, classes, and debates, we discussed conventional power generation from nuclear fission, coal, and natural gas; and examined alternative energy sources such as solar, wind, geothermal, fuel cells, and biofuels.  We worked through the first half of Introduction to Energy (1998) by Cassedy and Grossman. We developed deeper appreciation for complexities and subtleties of energy issues by reading The End of Oil (2004) by Paul Roberts;  Power to the People (2003) by Vijay Vaitheeswaran; Tomorrow’s Energy (2002) by Peter Hoffmann; and The Hype About Hydrogen (2004) by Joseph Romm.  For example, we found that, despite extensive research, and pilot projects, fuel cell technology and the hydrogen supply infrastructure are still too immature for a "hydrogen economy," and that most hydrogen generation currently creates significant greenhouse gas emissions. 

Weekly reading, workshops, lectures, and homework in physics and calculus provided opportunities to build technical skills and understanding of fundamental concepts.  We thoroughly worked through Chapters 1 (precalculus) and 2 (differentiation) of Single-Variable Calculus (3d Ed., 2002) by Hughes-Hallett et al.  In Fundamentals of Physics (7th Ed, 2005) by Halliday, Resnick, and Walker, we studied thermal and mechanical energy, in Chapters 1, 2, 7, 8, and 18.  By the end of the quarter we were able to apply skills in differential calculus to physics problems in kinematics, oscillations, and stability.

Students did extensive teamwork and weekly writing.  They gave semiformal presentations in debates, pre-seminar groups, and research teams.  Students were expected to write one-page weekly essays (individually), and to post (with their team) three Points, Insights, and Questions (PIQs) online before each seminar, on WebCrossing (WebX).  Seminar essays were expected to develop an analysis or response using evidence from our texts.  Energy essays were to synthesize the week's learning or develop research plans.   Each team facilitated at least two seminars.   Students did five research workshops, in class and in the library, to articulate a research question and hypotheses, and to plan how to actively investigate their question.  As a culmination of fall quarter, student teams presented proposals for research to be undertaken in winter quarter.

Details are available at http://academic.evergreen.edu/curricular/energy0405/home.htm.

Credit Equivalencies:

4 credits Introductory College Physics
4 credits Introductory Calculus
4 credits Energy Systens
4 credits Science Seminar in Energy Systems
