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Water management remains one of the most important issues for optimal performances
and lifetime of PEMFC. In this context, an experimental approach was developed in order to study
the influence of the temperature field on water transport in a single cell. The experiments
consisted in creating various thermal configurations by imposing a temperature difference
between the two bipolar plates and in measuring, at the anode and at the cathode, the average
temperature of the electrodes and water fluxes by means of water balance. The results obtained
for three thermal configurations put forward a strong influence of the temperature profile on the
water transport. On the whole, water fluxes were directed as the heat fluxes which depend on the
temperature difference between the MEA and the plates [1]. These results show that water
transport in the cell can be managed by a control of the temperature difference between the anode
plate and the cathode plate, which is possible for a single cell but not for all the cells in a stack
with standard configuration. Therefore a new stack design (prototype presented in figure 1) was
proposed in order to make possible a differentiate thermal control of the anode plate and of the
cathode plate [2]. Internal water management through thermal control also allows reducing
hydrogen starvation when the fuel cell operates in dead end mode at the anode. Indeed, if the
temperature at the anode is higher than at the cathode, the water produced by the electrochemical
reaction mainly flows through the cathode side: the water content in the hydrogen channel is then
reduced and the channel can remain closed during a longer period. As a consequence, hydrogen
consumption decreases as well as the occurrence of the conditions giving rise to electrodes
materials degradations [3].
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Figure 1. New stack design prototype
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