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Table 1 Types and characteristics of fuel cells
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Table 4 Parameters setting of initial operating condition
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Figure 2 Validation of model
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Figure 4 Distribution of reaction gases at the cross section 40 mm away from the inlet in the length

direction of the battery under different angles of the flow channel
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Numerical Study of Mono-block-Jayer-built-type Solid Oxide Fuel Cell

JIN Zunlong', YANG Youchen', GONG Benxi’, YUAN Lei', YANG Penghui', WANG Dingbiao'

( 1.School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.China Nuclear Power En—
ginearing CO., Ltd. Zhengzhou Branch, Zhengzhou 450052, China)

Abstract: Four mono-blockdayer-built-type ( MOLB-ype) SOFCs with different flow channel angles of 105°,
120°, 135° and 150° were modeled on the premise of the same reaction area, the same thickness of electrodes
and same electrolyte layer. The effects on flow distribution, maximum temperature difference and electrical
performance of these models by the various flow channel angles were simulated. The simulation results showed
that the increase of flow channel angle had a positive effect on the gas transfer and corner effect in the anode
above fuel flow channel but an inhibitory effect in the anode that was in contact with the interconnect. When
the flow channel angle increased from 105° to 135°, the maximum temperature difference could be reduced by
6. 18% for per 15° increase with rarely changing the electrical performance. The hydrogen mole fraction of
MOLB-ype SOFC with the flow channel angle of 150° was 11. 3% higher than that of 105° on average at the
corner line. Through comprehensive comparison, it was better for the flow channel angle of MOLB-ype SOFC
to be 135°.

Keywords: MOLB-type SOFC; flow channel angle; species distribution; temperature; electrical performance



