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Solid oxide fuel cell (SOFC) is a clean energy conversion device. It
converts the chemical energy of a fuel directly into the electric energy without
combustion. SOFC is mainly consisted of an anode, a cathode, an electrolyte and
the bipolars. The bipolar plate is a key component of SOFCs. The major function
of the bipolar plate is to distribute uniformly the gaseous fuel and the air over the
active areas and thus increases the efficiency of fuel usage. This thesis simulates
experimentally the flow behaviors in the channels of the bipolar plate of a planar
SOFC using flow dye visualization. Focuses are on the uniformity of the flow in
the channels, measurements of the mean velocity distributions, and effects of
flow Reynolds number. The results show that the influence of the distance from
the inlet of channels to the middle prominent part between the two inlets of the
bipolar plate is insignificant for the flow uniformity in the channels. Two
important factors that influence the flow distribution of the channels in the
bipolar plate are formed to be the range of fan-shaped area near the inlet and the
distance from the outlet of the channels to the final outlet. Moreover, using the
guide vanes in the bipolar plate can make the flow distribution of the channels
much more uniformly over the electrodes and thus could increase the whole

efficiency of fuel cells.
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