
CME 201     Sustainable Energy:  Evaluating the Options 

 

Credits and Contact Hours: 3 credits; 2 hours: 50 minutes 

Course Instructor:  William J. Calvo, Ph.D. 

Text(s): J. W. Tester, E.M. Drake, M.W. Golay, M. J. Driscoll and W. A. Peters, Sustainable 

Energy: Choosing Among Options, The MIT Press, 2005      

 
Specific course information 

a. Assessment of current and future energy delivery systems; extraction, conversion, and end-use 

will be discussed with the emphasis on meeting 21st Century regional and global energy needs in 

a sustainable manner. Different renewable and conventional energy technologies will be 

examined and their attributes (both positive and negative) described within a framework 

incorporating the technical, economic, social, political and environmental objectives associated 

with a sustainable energy policy. Case studies of specific applications of sustainable energy to 

societal needs will be analyzed/discussed. 
b. Pre- or Corequisite(s): None 

c. DEC elective – “H” 

 

Specific goals for the course: 

        a.  Student will have been able to explain the basic issues involved in sustainable 

energy policy as well as the various options to describe and assess sustainable energy 

efforts. 

 

b.    

   

Criterion "3a-k" Outcomes % contribution 

   

A. Ability to  apply knowledge of math, engineering, and 

science 10%  

B1. Ability to design and conduct experiments   

B2. Ability to analyze and interpret data 10%  

C. Ability to design system, component or process to meet 

needs   

E. Ability to identify, formulate, and solve engineering 

problems 20%  

F. Understanding of professional and ethical responsibility 10%  

G. Ability to communicate effectively   

H. Broad education 10%  

I. Recognition of need an ability to engage in life-long 

learning 20%  

J. Knowledge of contemporary issues 20%  

 100%  
 

        %       

contribution 

  

 5% 

  

 

  
 

 



Brief list of topics to be covered (including exams/quizzes):  

Week 1: Overview of energy use ;major energy options; population growth and growing energy 

use; energy sources for a more sustainable future; issues of supply and demand; resource base; 

and uncertainty in reserves; energy conversions and some economic considerations; sustainability 

, energy and clean technologies 

 

Week 2: Greenhouse gas emissions and potential effects; atmospheric, ocean and terrestrial 

effects; responses to CO2 buildup; effects on ecology; overview of energy supply 

portfolio (solar, wind, biomass, fossil, nuclear; hydro; geothermal, photovoltaics);  

 

Week 3: Overview of energy supply availability, quality and reliability; role of energy storage; 

carbon sequestration issues; overview of renewable energy technologies; economic projections 

 

Week 4: Energy supply, demand and storage planning methods; matching energy density supply 

and demand; intermittency of energy supply; power pricing during peak demand 

 

Week 5: Solar photovoltaic technologies and conversion devices; fusion energy technologies; 

environmental performance and economics 

 

Week 6: Energy transfer and conversion methods; electrochemical conversions; energy storage 

modes; fuel cell technology; hybrid cars; wind power reliability and potential; environmental and 

societal effects; life cycle effects, Midterm Exam 

 

Week 7: Intro to biomass energy; resource types and requirements; land use issues; life cycle 

energy intensity; economic projections 

 

Week 8: Geothermal energy; resources and magnitudes; drilling technologies; subsurface 

reservoir systems; heat and power conversion 

 

Week 9: Hydropower technologies; reliability and growth potential; water management issues; 

environmental issues; life cycle aspects and economics 

 

Week 10: Fossil energy types and characteristics; resource base, production and supply; fuel 

conversion issues; synthetic fuels; 

 

Week 11: Nuclear energy; power cycles; risk versus benefits; waste managements issues; 

tradeoffs with other technologies 

 

Week 12: Sustainable development and decision making techniques 

 

Week 13: Case studies: reducing greenhouse emissions; smart buildings, Final Exam 

 

 

 
 

 




