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Development of CCM Water Content Distribution Measurement System for Fuel Cell Stack
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A system was developed that uses impedance
measurement of membrane electrode assemblies to
quantify water content distribution in the polymer
electrolyte membrane. That distribution influences fuel
cell degradation factors including membrane damage
in polymer electrolyte membranes and functional
deterioration of electrode catalysts.

The impedance measurement sensors in this system
are fabricated using flexible printed circuit technology
to form thin shunt resistors for current measurement.
This allows sensors to be produced in the same form
as the membrane electrode assemblies.

With the development of these sensors, it became
possible to measure the water content distribution in
polymer electrolyte membranes in a fuel cell stack
in real time while it is generating electricity. Those
measurement results have been put to use in the
2016 model year for control of the water content of
electrolyte membranes in actual fuel cell vehicles.
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Table 1 Various measurement methods of water
content inside fuel cell
Imped- | Neutron | X-ray X-ray
ance RG RG CT NMR
Indistinguishability for
water content of PEM o A A © o
Production loading © X X X X
Environment

reproducibility © A x x x
Spatial resolution A O © © ©)
Time resolution © A A X A
Real time measurement| O A A X x

©:Excellent, O :Good, A :Fair, x : Poor
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Fig. 6 Principle of CCM resistance measurement
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Ii: Input current
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Fig. 12 Model of current trapping rate
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Fig. 13 Electric current trapping rated at various
sensor pad intervals (75 segments)
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Fig. 16 Schematic image of full stack incorporating
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Fig. 22 Change of water content during generation
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Fig. 23 CCM water content distribution at low
generation condition
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