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ABSTRACT

The objective of this research is to design the gas flow field and to study the gas
distribution of proton exchange membrane fuel cell using 3-D numerical modeling. The
preliminary study was done with three difference flow fields; parallel , serpentine, and parallel —
serpentine, respectively. The assessment of all three conventional flow fields was obtained and
used as a fundamental knowledge on design a new flow field. Two difference models designed
and modeled numerical, header parallel and elbow middle p —s.

The results revealed that the header parallel flow field distributes gas throughout all
channels, but experienced low flow field. As a consequence, it may have poor water
manageability characteristic. The result of gas distribution within the elbow middle p-s flow field
was similar to the parallel-serpentine flow field. However, the elbow middle p-s flow field
delivered higher velocity and pressure drop. The prototype of the elbow middle p-s polar plates
were built and tested. The performance of the elbow middle p-s was compared with the imported
parallel serpentine polar plates. The results show that the elbow middle p-s polar plates provided
maximum power of 83.6 rnW/crnz, which is 17.5% higher than the imported one. The maximum

efficiency of the fuel cell occurred at the temperature of 50 °C and flow rate of 150 sccm



