NPRE 470 HW #4 – due 2/24/2011
1. (extra credit - do if time) For fusion plasma splitting of water, the water is first split to ions. Compare the energy required for this vs. electrolysis. In the plasma process the ions are recombined to gas. Assume ion plasma production occurs at 90% efficiency and recombination energy is recovered at 95% efficiency. Compare the plasma process efficiency vs. that for direct room temperature electrolysis. Compare the plasma process efficiency vs. direct electrolysis. 

2. (extra credit - do if time) In GA 23510, Schultz provides metrics in Table 1. Review this table and assign weightings to each of 10 (most important) or 5 (moderate importance). Of the 10 metrics, put 5 in the high priority and 5 in the moderate. Using this evaluation, redo the rankings of the top 3 cycles in Table 3. Do your relative rankings change for that is the report? If so, do you think the change is logical (discuss your reasoning)?
Note - do any 2 problems from 3.-6. 

3. (p2-3, Hoogers) Grove achieved his goal of electrolyzing water with 26 voltaic battery cell -- discuss what set the minimum of 26? e.g. why not 10? 1? What would you have tried to get this to work with fewer cells? Grove did this to prove "reversibility" - explain his reasoning - would you have done the same experiment - or another = what? Note that as late as 1969 Bacon came back to this idea (p2-17). What did he do to study reversibility?
4. (p2-8 Hoogers) Baur & Brunner found that adding CO2 to the cathode improved performance and also recommended use of a solid electrolyte. Explain the reason for their observed improvement and the logic behind their recommendation. Who followed up on this line of reasoning and with what solid electrolyte?
5. (p2-19) Explain the concept and advantages behind the DSK electrode design. Make a free hand sketch of the electrode structure to explain it, labeling parts.
6. (p2-32) Ballard selected the solid polymer (PEM) low temperature fule cell for transportation. Most car companies, GM, Honda, etc have done the same. Explan why they did this. Some people have asked why not use a solid oxide fuel cell instead - with a reformer to run on regular gasoline. Do you agree? Explain your reasoning.
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