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ABSTRACT

The main objective of this work is to numerically and experimentally
investigate the effect of parameter design of flow field channel in proton exchange
membrane fuel cell and to compare performance with old fuel cell. In this study,
simulation of the flow inside a serpentine flow field pattern in any parameter is
affected using numerical modeling technique. Examination of relationship between
dimension of channel, channel length, radius curve and inlet manifold with pressure
drop, velocity distribution and polarization curve and improve proton exchange
membrane fuel cell performance based on the flow field. The PEMFC model was
studied in velocity and pressure drop distributions in flow channels and gas

consumption in electro-chemical. The assessment of all flow fields was obtained and

used as a fundamental knowledge on designing a new flow field. New flow field of
fuel cell models designed and modeled numerical, 2 ways multi-serpentine flow field.

The result of gas distribution within the 2 ways multi-serpentine with header
flow field was similar to the multi-serpentine flow field. However, this flow field
delivered higher velocity and pressure drop. The prototype of the 2 ways multi-
serpentine with header polar plates were built and tested. The performance of the 2
ways multi-serpentine with header was compared with the 4 serpentine polar plates
and 6 serpentine polar plates. The results show that the 2 ways multi-serpentine with
header polar plates provided power density is 621.9 mW/cm?. The new fuel cell has
performance of cell better than 6 serpentine channel flow field about 10.03% and 4
serpentine channel flow field about 14.91 % in power density. The maximum
effigciency of the fuel cell occurred at the temperature of 70 °C and flow rate of 500
cm®/min.
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