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Experimental Analysis for Variation of Pressure Difference
on Flooding in PEM Fuel Cell at Cathode Channel Outlet
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ABSTRACT

The flooding, especially in channel, is one of the critical issue to put proton exchange membrane
fuel cell (PEMFC) to practical use. In this paper, channel flooding was investigated the pressure difference
at cathode channel outlet. A ratio of pressure difference changes to 25, 50% as its variation rate. The
pressure variable rate is reflected in dimensionless number FV. As a result, modified dimensionless number
FN" correctly predicted the channel flooding. This study analyzes that a variety of pressure difference is
how to affect flooding at the cathode of the PEMFC.

KEY WORDS : PEMFC(L¥2} Aa)d A 2 A X)), Cathode(F71=F), Flooding(Z 2] 3), Pressure difference
(el
Nomenclature & : humidity ratio
F : faraday constant, C/mol Subscripts
m : mass flow rate, kg/s
MM : molecular weight, kg/kmol A oair
P : pressure, kPa in : inlet
T : temperature, C NET: net value
A : stoichimetry out : outlet
¢ relative humidity O, : oxygen
PR : water production
TCorresporlding author : ydchoi@korea.ac.kr s : saturation
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Fig. 1 Experimental setup.
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Table 1 Operating initial condition

Inlet Current Ba‘ck . Flow Bate
RH | Temper - Stoichi fce/min]
%] | ature Densnzy Pressure metry

ey |emd) [l Anode | Cathode

04 120 289

211 506

0.7 25 211 506

50 211 506

90 50 0 1.5 271 650
0.9 25 271 650

50 271 650

2 25 361 867

50 361 867
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Fig. 2 Voltage as a function of times with current density 0.4,
0.7, 0.9A/cm’.
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Fig. 3 Voltage as a function of times at current density 0.7,
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