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Abstract

The objective of this research is to study the affect of
gas flow fields, parallel, serpentine, serpentine-parallel, within
proton exchange membrane fuel cell (PEMFC) on velocity field
and pressure distribution. A 3D numerical model of a PEMFC
was setup and solved by using commercial computational fluid
dynamics (CFD) software, the “CFDRC®".

The result of the parallel flow field shows that the top
and bottom channels have high flow rate. However, the central
region experiences low flow rate, which result in water
management difficulty within the flow field. Total pressure drop in
this flow field is 22 Pa. Serpentine flow field has high flow rate
and pressure drop, its represent the good water management
within the cell due to single gas flow path and steady pressure
drop. Total pressure drop in this flow field about 978 Pa. Parallel
- serpentine flow field also presents high flow rate and pressure
drop, which also promises good water management on top and
bottom, because the accumulation of parallel flow fields. Total
pressure drop in this flow field about 103 Pa. This research
presents that the serpentine and parallel - serpentine flow fields
have higher efficiency than the parallel flow field in the

perspective of flow and pressure distribution. Consequently their

use would lead to improve fuel cell efficiency.
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2. Serpentine Flow Field
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