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INTRODUCTION

In PEM fuel cells, excessive anount of liquid
water in the dedrode can floodthe backing and catalysts
layers, which leads to poaer fuel cdl performance
Eledrode floodng problem is more severe in the cahode
where water is generated by oxygen reduction and
eledro-osmotic drag of protons. It is now well-known
that cathode floodng is the dominant controlli ng facor of
the performance of PEM fuel cdls operated at medium to
high current densities. To minimizethe dfed of
eledrode floodng, the interdigitated flow distributors are
employed in some PEM fuel cdls[1]. Thisflow field
design forces gas flow through the porous bading layer.
The monvedive gas flow provides more dfective gas
transport and liquid water removal [1]. In additionto

V, the aurrent densities went to 0.42 A/cm2 and then
quickly dropin the first 20 minutes of the step. In the
same time frame, a sharp increase in the cathode presaure
dropisobserved. The increase of cathode presaure drop
was attributed to liquid water acaumulating in the bading
layer. After 40 min, the pressure drops oscill ates around
0.56 psi. The oscill ation is caused by liquid water being
flushed out and re-accumulation. Assuming the exhaust
stream was sturated with water vapor, one muld estimate
that the water removed by evaporation accounted for only
about 35% of the total water generated. During the next
cdl open-circuit step, the cahode pressure drop quickly
deaeased because the water removal by shea dragis
faster than evaporation and badk diffusion. A slight
increase in anode presaure drop was observed, which
could be attributed to badk diffusion of water. Under these
operating conditions, cathode presaure drop took about
one hour to stabili ze out after it was put under open
circuit.
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between theinlet and outlet of the cdl canbe used asa
diagnostic signal for monitoring the extent of eledrode
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floodnginaPEM fuel cdl usinginterdigitated flow
distributors[2]. Sincethe gas hasto flow through the CellVolage, V
porous bading layersin the interdigitated flow field —Cathode dP. psi
design, the pressure drop aaossthe cél i s predominantly R R Anode dP, psi
controlled by the presaure drop caused by the mnvedive
flow through the badking layers. The gas permeability of
the badking layer is a strong function of liquid water
saturation (or the amount of liquid water in the porous
layer). For a constant gas flow rate, the presaure dropis
diredly propartional to the gas permeabili ty (Darcy’s
law); therefore pressure drop measurements can be
correlated with liquid water level in the dedrode.
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EXPERIMENTAL

0.10
Two pressure transducers were placed at the ]

inlets of bath anode and cathode; the outlets of the cdl 0.00
were exposed to atmosphere. The cdl was running under v
either voltage stepping mode (between open circuit Time, min
voltage and 0.5 volts) or current stepping mode (between
0 and 0.3 A/cm?). The cdl temperature is controlled at 30,
35, 40 °C (x0.5 °C). Hydrogen and air flow through
sparging bottles at room temperature (~ 20°C) before they
arefed into the cdl. Theflow rate of hydrogenis held at
1.2 Alcm? equivalent. Flow rate of air for most the
experiment is held at 1.0 A/cm?.
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Figure 1. Pressure drop at 35 °C, voltage stepping mode.

RESULTS AND DISCUSSONS

Figure 1 shows the pressure drop experiment at
35°C. When we started the experiment, bath the cathode
and anode were relatively dry. Therefore, there was no
change in the pressure drops in both cahode and anode
for the first hour of the experiment, when the cél was at
open circuits. As on asthe cdl voltage was lower to 0.5






