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A Study on the Flooding Phenomena of Cathode Flow Path
with Operating Temperatures in a PEM Fuel Cell
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Key words : PEM fuel cell(ZEAAMNAY A8 AX]), Cathode flooding(F715F Zely), Transparent
unit fuel cell(ZFA 318 S A= AA)), Operating temperature(ZF %), Twophase flow(2¥ +3)

Abstract :@ Proton exchange membrane (PEM) should be sufficiently hydrated with proper water
management to maintain a good ionic conductivity and performance of a PEM fuel cell. However,
cathode flooding resulting from excess water can impede the transport of reactants and hence
deteriorate the fuel cell performance. For the PEM fuel cell to be commercially viable as vehicle
or portable applications, the flooding on the cathode side should be minimized during the fuel
cell operation. In this study, visualization technique was applied to understand the cathode
flooding phenomena on the cathode side of a PEM fuel cell. To this end, a transparent PEM unit
fuel cell with an active area of 25 cm’ was designed and manufactured to allow for the
visualization of cathode channel with performance characteristics. Two—phase flow resulting from
the electro-chemical reaction of fuel cell was investigated experimentally. The images
photographed by CCD camera with cell operating temperatures (30 - 50 °C) were presented. Results
indicated that the flooding on the cathode side first occurs near the exit of cathode channel. As
the operating temperature of fuel cell increases, it was found that liquid water droplets tend to
evaporate easily and it can have an influence on lowering the flooding level. It is expected that
this study can effectively contribute to the detailed researches on modeling water transport of
an operating PEM fuel cell including two—phase flow phenomena.
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Fig. 1 Schematic diagram of the PEM fuel cell
components and water movement
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Fig. 2 Transparent unit fuel cell
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Fig. 3 Experimental setup for the visualization
of cathode flooding
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Table 1. Summary of test conditions

Flow rate (I/min)
(Air/H)

Temperature (°C)
(Cathode/Cel | /Anode)

0.75/0.15

30/30/30(Case 1)
50/50/50(Case 11)

Pressure ]
(Cathode/Anode) Near ambient
Humidification Fully humidified
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Fig. 4 Images of liquid water droplets by
fiooding at operating temperature of 30°C
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Fig. 5 Images of cathode flooding at
operating temperature of 30°C
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Fig. 6 Images of cathode fiooding at
operating temperature of 50°C
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