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Pressure Distribution Simulation on Geometrical Manifolds Structure for Fabrication
of a Planar-type Fuel-Cell Stack
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(Se-Joon Park * Young-Sung Choi + Kyung-Sup Lee)

Abstract - A fuel-cell power system among various alternative power sources has many advantages such as
comparatively independable circumstances, high-efficient, and heat-recyclable, thus it is now able to be up to hundreds
MWh-scaled through improving feasibility and longevity of it. During the last few decades, numerous research results
has been investigated to expand interest in fuel-cell technology. This study presents pressure distribution on the
geometrical manifold structures, which are U-type and Z-type, of a planar-type fuel-cell stack by simulated with
computational fluid dynamics(CFD). Then, electrical performance of a 200W fuel-cell stack, which is U-type, was
diagnosed after pre-conditioning operation. The stack has electrical characteristics ; 22V, 10A, 220W, and current
density 200mA/cm’.
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Fig. 1 Structure of planar-type fuel—-cell stack
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Fig. 2 Designation of pressure and flow variables for mathe—
matical model: (a) U-shape (b) Z-shape[9-11]
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Table 1 Dimensions of the separator model

Parameter T (cm)
Flow field9] % 7
Flow field®] 4 o] 7
Channel®] * 0.3
Channel®] zl¢] 0.3
Channel®] rib 3 0.3
= =2z 3 A M =A

Table 2 Analysis conditions of the separator
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Fig. 5 Gas pressure distribution of U-shape stack
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Table 3 Analysis conditions of the separator
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