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Abstract: The cell uniformity and connection mode of solid oxide fuel cell (SOFC) are important factors affecting
the overall performance of the stack. The uniformity of flat-chip cells in the SOFC stack is evaluated by methods such
as linear sweep voltammetry and electrochemical impedance spectroscopy. Then, the comprehensive effect of cell
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uniformity and connection mode on the stack’s output
performance and the underlying electrochemical mechanism
are investigated by combining with the method of distribution
of relaxation times. Results indicate that the cell uniformity
and connection mode jointly affect the stack performance, i.e.,
the cell uniformity affects the stack lifetime, while the
connection mode affects the stack’s output power. In a series
mode, a low cell uniformity will cause the poor-performance
cell to over-discharge, which may accelerate the deterioration
of the stack performance. Compared with the series mode, the
parallel mode will cause a higher power loss, which mainly
comes from ohm resistance, oxygen exchange and charge
transfer processes but affects the stack lifetime to a small
degree. In general, the peak power of the series stack is high,
but the lifetime is greatly affected when the cell uniformity is



555 3]

X, 45 —EEAERTT 500 SOFC AL HEERERZ IR 19 SE 5T 279

low. The power loss of the parallel stack is obvious, but the influence on the stack lifetime is weak.

Keywords: Flat-chip solid oxide fuel cell (SOFC) stack; series-parallel connection; performance uniformity; power loss;

electrochemical impedance spectroscopy
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