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This project aims to investigate thermal-fluid parameters which are relevant
to the flow field in interconnects of planar solid oxide fuel cells (SOFC)
currently developed by INER. Since the flow uniformity is one of key features
for interconnects, it affects the balance of electrochemical reactions in
electrolytes and thus influences the cell performance. However, very few
experimental studies are available for the flow uniformity in interconnects. Thus,
this project has established a hydraulic testing platform, which allows direct flow
visualizations and velocity measurements in simulated plexiglass interconnects.
Several different designs of interconnects have been tested for their flow
uniformity. Furthermore, 2D numerical models coupled with structured and
unstructured grids have been developed using CFD-RC. These numerical models
have been tested and verified for their validity by the experimental data. We
summarize these results as follows. (1) We have established a modular and
systematic manufacturing standard for fabricating various different simulated
interconnects for planar SOFC. (2) A hydraulic platform has established to test
flow uniformity of various designs of interconnects for the planar SOFC. (3) 2-D
and 3-D numerical models for interconnects are developed. The numerical
simulation is a useful tool for the design of interconnects. (4) We have tested
many currently-used interconnects by INER. It is found that using guide vanes in

the inlets of interconnects can improve the flow uniformity significantly.

Key words: Planar SOFC, hydraulic testing platform, flow visualization,

numerical simulation, guide vanes
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