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Abstract

This project applies both experimental and numerical methods to
simulate the flow behavior in planar solid oxide fuel cells. There are two
key focuses. (1) To evaluate the degree of flow uniformity for various
different modules of interconnects. On both cathode and anode sides,
including different designs of rectangular flow channels using ribs and
nickel mesh. (2) To investigate flow boundary conditions across the
surface of electrode for SOFC using quantitative measurements and
numerical simulations. Several achievements and findings are as follows.
(1) We have presented the results of this project in 2006 Fuel Cell
Seminar, Hawaii, Honolulu, Nov. 13-18. (2) A paper to be presented at
30" conference on Theoretical and Applied Mechanics, Da-Yeh
University, Changhua, Dec. 15-16, 2006. (3) Regular DPIV training
courses opening for INER’s co-workers. (4) Several recent designs of
simplified interconnects have been tested in the hydraulic platform. We
found that the new simplified interconnects have better flow uniformity
than previous designs, about 5% better. (5) The flow field on the anode
side using Ni mesh has been investigated. An optimal Ni mesh size of
8.5 x 9.0 cm? with 0.2 cm thick is found for the purchased commercial
single cell. (6) Similarity between the velocity profile and the
degradation profile of Ni mesh is observed. In the future, we shall
further investigate this similarity using numerical simulations of a full
single cell. (7) We found that there is a significant slip velocity on the
surface of porous medium, indicating the importance of porosity on the
flow boundary conditions. (8) Using the refractive index matching
technique, we shall be able to measure quantitatively flow boundary

conditions on the porous surface in the near future. (9) We will write up



these results and submit a paper to 10" International Symposium on
SOFC to be held in Japan, June 3-8, 2007.
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