October 31, 2008

Syllabus will be updated regularly

1

Quantitative Analysis of Energy and the Environment

ISYE 8803

TR 1:35-2:55

Instructor: Valerie Thomas

This course will provide students with the analytical skills to address global energy and environmental problems.   Topics include energy, climate change, risk assessment, lifecycle assessment, and cost benefit analysis.  

Course Structure and Requirements: There will be a number of in-class exercises (that will be submitted but will not count toward your grade) and quizzes (graded).  We’ll work lots of problems in class. There will be a mid-term and a final, and a project.  Attendance, participation, and contribution are important. 

Honor Code: Adhere strictly. www.honor.gatech.edu.  If in doubt, ask me.

Textbooks: 

Physics of Societal Issues: Calculations on National Security, Environment, and Energy. David Hafemeister, 2007, Springer. 

 
Consider a Spherical Cow: A Course in Environmental Problem Solving. John Harte, 1988, University Science Books. 

Consider a Cylindrical Cow: More Adventures in Environmental Problem Solving. John Harte, 2001, University Science Books. 

Should We Risk It? Exploring Environmental, Health, and Technological Problem Solving. D. M. Kammen and D. M. Hassenzahl, 1999, Princeton University Press. 

Draft Schedule

Week 1 January 6,8. Basic Models for Energy and Environmental Analysis. 

Spherical Cow Chapters I and IIA. 

Week 2 January 13,15. Energy
Spherical Cow Chapter IIB,IIC, IID and IIIA. 
Physics of Societal Issues Chapter 16. 

Kammen and Pacca, Assessing the Costs of Electricity, Ann. Rev. Environ. Resour. 2004 29:301-44. 

Week 3 January 20, 22. Environmental Chemistry and Biogeochemistry
Physics of Societal Issues Chapter 6 

Week 4 January 27,29.  Energy and Thermodynamics
Physics of Societal Issues Chapter 11 Energy in Buildings, Chapter 13 Renewable Energy, Chapter 14 Enhanced End Use Efficiency

Week 5 February 3,5. Climate Models
Spherical Cow Chapter IIIB. 

Physics of Societal Issues, Chapter 8. 

Week 6 February 10,12. Core Energy and Environmental Models 
Spherical Cow Chapter IIIC. Population Dynamics

Cylindrical Cow Chapter IV. 

Week 7 February 17,19 Review and Midterm

Week 8 February 24, 26.  Behavior and Limits of Energy and Environmental Models 1
Cylindrical Cow Chapter V. 

Malthus, T. An Essay on the Principle of Population as it Affects the Future Improvement of Society, 1798. 

Cohen, J. “Human Population: The Next 50 Years” Science 302 (14 Nov 2003) pp  1172-1175.

Resources, Population and Environment: An Oversupply of False Bad News. J. Simon, Science 208, 1431-1437, 1980. 

Betting the Planet. J. Tierney. NYT, 1990. 

Week 9 March 3,5. Behavior and Limits of Energy and Environmental Models 2
Cylindrical Cow Chapter III.

Week 10 March 10,12. Environmental Lifecycle Assessment
Frosch, R.A., and Gallopoulos, N. (1989). Strategies for Manufacturing, Scientific American, 261(3), 144-152 (September). 

Paper versus Polystyrene: A Complex Choice. Martin Hocking, and resulting Letters. Science 

Disposable Cups Have Eco-Merit, Martin Hocking. Nature 369, 12 May 1994, p. 107.  

Week 11 March 24-26. Risk Assessment 1.

Should We Risk It Chapters 1, 2, and 3. 

Week 12 March 31, April 2. Risk Assessment 2.
Should We Risk It Chapters 4, 5, and 6. 

Project Draft Due.

Week 13 April 7,9. Risk Assessment 3. Cost Benefit, Monetization and Tradable Pollution Permits  

Should We Risk It Chapters 7, 8, 9, and 10. 

Week 14 April 14,16. Presentation of Projects 

Week 15 April 21, 23. Presentation of Projects. 

