COFFIN BUTTE FUEL CELL PROJECT RESEARCH TOPICS

 Your groups are beginning the research that will allow you to present a comprehensive overview of the issues involved in placing a fuel cell at the Coffin Butte landfill.  Your investigation of the fuel cell, reformer, and balance of plant should include at least the following topics

· Basic principals 

· Construction Materials 

· Operation

· Design

· Design challenges

· Cost

· Useful life

Your research into each of these components of the fuel cell system should address more specific topics.  For example

Fuel cell

· Efficiency and fuel cell voltage 

· Usable fuels

· Compounds and conditions that may damage the fuel cell

· Thermo and electrochemistry of the cell

· Stoichiometry relating fuel volumes to power output –(how much power can the cell generate from a given amount of fuel.)

· Advantages and disadvantages of the design.

Reformer

· Composition of the land fill gas

· Gasses to be separated for use in the fuel cell

· Chemistry of reformation

· Desulphurisation

Balance of Plant

· Mass and heat transfer

· Related machinery (compressors, turbines, fans, blowers, pumps, pipes, heat exchangers, etc.)

· Power conditioning (DC to AC, voltage conversion.)

· Waste product management

· The outlook for useable gas generation by the landfill – how long will it last?

Other issues that are central to this project are not directly related to the installation of the machinery of the fuel cell system.  For example

Environmental issues

· The greenhouse effect and the potential for global climate change; how might a fuel cell address this problem?

· Other environmental comparisons between using a fuel cell compared with other means of generating power (e.g. acid rain and fossil fuel depletion).

· Health impacts of these environmental issues.

· Reduction of waste.

This list of ideas and areas of research is a starting point for you.  It is not exhaustive nor do we require that you commit equal energy to each topic.  

Finally, this project is a feasibility study, not a defense of fuel cell technology. If your group concludes that a fuel cell is not the most appropriate means of using the landfill gas, it will be important that you present this as well.

