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= Demonstrate the feasibility of unified model
approach to eliminate errors tdue to
approximate houndary conditions at various
interfaces
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Develon general mathematical models valid

In different parts of a fuel cell

Eliminate bhoundary conditions at the various

interfaces

Adaptahility: different levels of model

complexity, easy to update, custom model

incorporation

Independent package (not hased on any GFD
packagel - economical

Rohust and high-speed



Collector Plate



Sampie results-3D model: oxygen
molar fraction
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Overpotential distribution Current density distribution
within the cathode catalyst  within the PEM
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Current density distribution
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Different air flow rates Different hydrogen flow rates
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Gas Diffuser

Gas Chanel - Gas Channel
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Vapor water fraction Liquid water fraction
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Cathode flow
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Current density distributions
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Temperature distributions
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« The unified approach is successfully used in the 3-D
model and partially in the two-phase model.

 Developed a fully functional “prototype”

 The models has heen tested against experimental
results (ours, in literature, and FC industry)

 The models are independent, no need of any CFD
package

 Tjournal papers published since 11/1998 (3 in FY02)
14 conference papers published/presented
 2journal and 3 conference papers accepted/submitted
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Develop a 3-D two-phase model.

‘27" « Improve the a stack model.

¥ "« Couple the stack model with a system model.
« Extend the models to other type of fuel cells.
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