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A Study on the Estimation of Homogeneous Physical Properties of
Molten Carbonate Fuel Cell Stacks

Sang-Wook Lee' and Yong S. Suh’

1Department of Mechanical Engineering, Soonchunhyang University

“Department of Mechanical Engineering, California State University, Sacramento

2 o SgNAY ARAA ALY A A 98 4 HE Aee SAHos BAY Bae] Yy
T glek A oot A, 3 B4, Ak, Belv 5o olRold gl g welAX S o] HZEo] 4
2p5)7) wjiol ol2 AN AAS| maste] Mefsks Ae Aol Brbsstch olo] uheh e ANE shiel TR
2a A 4 Qb 4 BAA BE0] A7HD gtk B =RAE UHA dEES B9tk BE 4% ¥
o] Helghl thE2o AR Aojdths S0 W /4K JJR 7bg sollal Aee b e, 3 2 et o)
USE golol 22t 23 BHAE FASHch #98 BANE 44 240 A8stel 4BA ANE 9 4
algich

Abstract The performance and efficiency of a Molten Carbonate Fuel Cell system will improve with the aids
of numerical simulations such as finite element analysis. For best simulation results, the virtual model must
accurately reflect the actual model including the material properties. It is very difficult, however, to make a
detailed numerical model of the stack that consists of hundreds of layers of unit cells composed of various
materials like metal, ceramics, polymer, etc. Instead, a practical approach is to find a homogenized material
property of the stack as a whole as an approximate replacement. In this paper, the compression ratio of a unit
cell is introduced, and a new method is proposed to estimate the homogeneous material properties for both the
active and the manifold regions of the stack under the assumption that the compressive deformation occurs only
at the separators and matrices in the unit cells. The estimated properties are applied successfully to simulating
an actual stack.
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[Fig. 1] An example of the MCFC system
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[Table 1] Estimated physical properties used in a

computer simulation
P 0.147 MPa
ol 0.02083
E,, 7.06 MPa
Active Area 3
Pact 2833 kg/m
E;nan 5.0 MPa
Manifold Area 3
Pran 1762 kg/m
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[Fig. 5] An example of application of estimated physical
properties (Distribution of compression stress)
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[Fig. 6] An experimental result of pressure distribution
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