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Performance of Planar Electrode Supported Solid Oxide Fuel Cell With Syngas as Fuel

YU Jianguo, WANG Yuzhang, WENG Shilie
(Key Laboratory for Power Machinery and Engineering (Shanghai Jiaotong University), Ministry of Education,
Minhang District, Shanghai 200240, China)

ABSTRACT: Integrated gasification fuel cell combined cycle
(IGFC-CC) is the optimal choice of coal utilization with its
high energy efficiency and low pollution emission. Based on
the commercial computational fluid dynamic software (CFX4.4)
and program relating to chemical/electrochemical reactions,
mass/heat  transfer,
performance of planar electrode supported solid oxide fuel cell
(PES-SOFC) with syngas as fuel was investigated. As the result

current and electric potential, the

shows, under all calculation conditions, the temperature
gradient is large and the maximum temperature difference is
about 300K in SOFC. And the decrement of molar fraction of
hydrogen is larger than that of carbon monoxide. The variation
of current density in electrolyte layer is relatively slow in the
direction of gas flow but obvious in the direction vertical to gas
flow. Under the same conditions, the Nernst potential of SOFC
with syngas as fuel is lower than that with hydrogen as fuel but
similar to that with natural gas as fuel.

KEY WORDS: solid oxide fuel cell (SOFC); syngas; output
voltage; performance
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Fig. 1 Schematic view of planar electrode
supported SOFC
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