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Elucidation of three-dimensional current distribution in an anode-supported
honeycomb solid oxide fuel cell having a novel flow channel structure

Nakajima, Hironori
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SOFC 3

An anode-supported honeycomb solid oxide fuel cell with nine flow channels

(3x3) was prepared by applying an electrolyte and a cathode layers on the anode support in house and
fired. When the ratio of the number of the anode flow channels to the number of the cathode
channels was changed, an increase in volumetric power density was observed owing to an increase in
the number of the cathode flow channels. In addition, the current-voltage characteristics showed a
promising volumetric power density compared with conventional electrolyte-supported honeycomb SOFC.
This is probably because fuel diffusion is promoted three-dimensionally in the porous honeycomb
anode support. From three-dimensional hydrogen partial pressure and current distribution analyses by

applying the finite element method, three-dimensional fuel diffusion behavior due to the flow
channel arrangement was shown, clarifying essential design factors.
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Fig. 1 (a) Front and (b) side views of the Ni-8Y SZ
honeycomb anode-substrate coated with 8Y SZ
eectrolyte.
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Fig. 2 Schematic drawings of the flow channel
arrangement of the (a) A1C8, (b)A5C4
honeycomb SOFCs. A and C represent anode and
cathode channels, respectively. Geometrical
cathode areas were 19.2 cm? and 9.6 cn?,
respectively.
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Fig. 3 Cross-sectional drawing of the honeycomb
SOFC. A and C represent the anode and cathode
flow channels, respectively.
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Tablel Maximum volumetric power densities

Inlet flow Maximum Fuel utilization
rate volumetric at the maximum
(cm3/min) | power density power (%)
H2/N2 at (W/cm3)
25 °C Al1C8 A5C4 | A1C8 | A5C4
40/40 0.19 0.04 49 9

60/60 0.27 0.15 35 19

80/80 0.32 0.25 36 27

100/100 0.31 0.26 30 23

150/150 0.37 0.37 22 16

200/200 0.39 0.74 18 26
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Fig.5 Numerically obtained current distributions

in (8)A1C8 and (b)A4CS5 cells.
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