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A Study of Temperature Distribution and Flooding Phenomena
of Cathode Flow Channel in a PEM Unit Fuel Cell
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Abstract @ Water management is considered to be one of the main issues to be addressed for the
performance improvement of proton exchange membrane (PEM) fuel cell. For good water management,
the detailed information on the water distribution inside an operating PEM fuel cell should be
available to main an adequate level of hydration in the PEM while avoiding performance decline
due to liquid water flooding. For the PEM fuel cell to be commercially viable as vehicle
applications, the flooding on the cathode side should be minimized during the fuel cell
operation. In this study, to investigate cathode flooding and its relation with temperature
distribution in flow channels, visualization study was performed on the cathode side of a PEM
fuel cell. For the direct visualization of temperature field and water transport in cathode flow
channels, a transparent cell was designed and manufactured using quartz window. Water transport
and its two-phase flow characteristics in flow channels were investigated experimentally. Also,
the visualization of temperature distribution in cathode flow channels was made by using IR
camera. Results indicated that the temperature rise near the exit of cathode flow channel was
found. It is found that this area corresponds to the flooding area from both temperature and
flooding visualization results. It is expected that this study can effectively contribute to get

the detailed data on water transport linked with heat management during the operation of a PEM
fuel cell.
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Fig. 1 Experimental apparatus for the measurement
of temperature distribution in the cathode
flow channels
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Fig. 2 IR(infra Red) camera adopted for the
temperature measurement

Table 1. Summary of test conditions

Flow rate (1/min)
(Air/Ho) 0.75/0.16
Temperature (°C)

(Cathode/Cel | /Anode) 40740740
Pressure .
(Cathode/Anode) Near ambient

Humidification Fuily humidified
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Fig. 3 Images of flow channel flooding at the
operating temperature of 40°C

Fig. 4 Images of the temperature distribution in
cathode flow channels (at the time
interval of 80 sec)
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