
ChE 90  Science and Engineering of Sustainable Energy 
Spring Semester 2013 
 
Course Description: An introduction is given to the science and technologies of producing electricity 
and transportation fuels from renewable energy resources (biomass, geothermal, solar, wind, and wave). 
Students will be introduced to quantitative calculations and comparisons of energy technologies together 
with the economic and political factors affecting the transition from non-renewable to sustainable energy 
resources.  Mass and energy balances will be used to analyze the conversion of energy resources. 
 
Course Structure: Lectures will be presented discussing the demand for energy in the form of electricity 
and fuels for transportation and heating, the availability and rates of consumption of energy resources, the 
technological and economic challenges faced with converting renewable resources to needed forms of 
energy, and the social and political challenges that must be overcome in order to make the transition from 
non-renewable (fossil and nuclear) to renewable (biomass, geothermal, solar, wind, and wave) energy 
resources. Each topic presented in lecture will be illustrated with examples and discussed. To enable a 
quantitative analysis of alternative energy sources, basic principles of mass and energy balances and the 
thermodynamics of thermal energy conversion to electricity will be introduced and discussed. Lectures 
and discussion will be presented and led by the instructors and by guest lecturers drawn from campus and 
the Lawrence Berkeley National Laboratory. 
 
Units: (3) Lectures Tu and Th 10-11 am (2 Evans Hall) and Discussion Section W 3-4 pm (105 Latimer 
Hall) 
 
Instructors: Alexis T. Bell (107 Gilman Hall), 642-1536, bell@cchem.berkeley.edu); Norman Su, 
norman.su@berkeley.edu 
 
Office Hours: Alexis T. Bell: By Appointment Only; Norman Su: Tu 11 am -12 pm Chem. Lib. Room F, 
Th 5 -6 pm Chem. Lib Room E 
 
Grading: 
60% homework (assigned and collected weekly) 
40% final project (done individually or in small group teams, subject selected via discussion with 
instructor or from a suggested list) 
 
Text: Recommended Text: Frank Kreith and Jan F. Krieder, Principles of Sustainable Energy, CRC 
Press, New York, 2011. 
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