Exam #2

NPRE 470   

April 28, 2011
PART I

Time limit: 40 Minutes *Closed Book and Notes"
1. How is the area specific resistance (ASR) defined and why is it normally used in fuel cell calculations instead of the normal ohmic resistance? Would reducing the value of  the ASR by 1/2 double fuel cell performance?  Explain your answer.

2. Explain the difference between conductivity and mobility. Provide an expression for a material conductivity in terms of mobility, indicating the units for the terms involved. 

3. Ion conductivity in a crystalline solid electrolyte depends on ion “hopping”. Explain this concept and indicate the corresponding expression for ion diffusivity, D and indicate the units for the terms involved.
4. Explain how convective and diffusive mass transport couples between the flow channels and the diffusion layer in a PEM fuel cell to reach the catalysis layer. Use a sketch to illustrate.
