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With a view to still greater compactness and
lighter weight in fuel cell systems, a method using
computational fluid dynamics was developed to
obtain the filter properties necessary to design a
hydrogen isolation structure with waterproof and
dustproof filters. The filter properties were identified
by measuring gas pressure and concentration on both
sides of the filter and then using computational fluid
dynamics to simulate the measurements to reproduce
their content.

The identified properties were confirmed to be
versatile and applicable for other initial conditions of
gas type, flow, and concentration.

The design method was also validated by
comparing the gas concentrations obtained from
measurement by a simple testing apparatus to the
results of computational fluid dynamics using identified
properties. It was confirmed that satisfactory prediction
was possible even under conditions of extremely low
gas flow.

As a result, a design method using computational
fluid dynamics was developed to realize a safer,
more compact, and lighter-weight hydrogen isolation
structure with filters.
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Table 2 Measurement and CFD conditions for

validation
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Table 3 Measurement and CFD conditions for

validation
No. He . Number of Number of
[cm3/min] filters holes
1 18 0 20
2 10 10 0
3 10 20 0
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Comparison of measurement (test) and CFD

He concentration at five sensors
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