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Abstract

An air cooling, open cathode type polymer electrolyte membrane fuel cell (PEMFC) has the advantages of system sim-
plification and cost effectiveness. Open cathode PEMFC could suffer from reduced performance due to the membrane dehy-
dration in low humidity of air. Effects of the cathode air flow rate, anode purge interval and long term storage on PEMFC
performance were investigated in this work. Fan voltage is an important factor on air cooling PEMFC performance because
the cathode air flow rate and stack temperature were controlled by fan voltage. The dead ended anode (DEA) method was
applied to increase hydrogen usage. Periodical purge was used to discharge accumulated water and gas. The influence of long
term non-operating condition on PEMFC performance degradation due to the membrane dehydration was also studied and
the quick recovery method was developed.
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Table 1. Fan Specifications and Air Flow Rate by Fan Voltage

ARAA G FeFd 357 119

AFBI1212GHE (300 W)

AFBOG12GHE (180 W)

Operating voltage (V) 7~12.8 7~13.8

Maximum flow rate (m3/min) 6.8 19 x 3 =57

10 V 33 0.8 x3 =24

Flow rate (mz/min) 11V 3.7 09 x 3 =27

12V 43 1.1 x3 =33
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Figure 1. (a) Stack voltage and (b) temperature by air flow rate (300 W).
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Figure 2. (a) Stack voltage and (b) temperature by air flow rate and
relative humidity (300 W).
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Figure 3. Stack voltage by relative humidity (180 W).
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Table 2. Amount of Discharged Water According to Purge Interval
(During 35 minutes)

=
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Table 3. Percentage of Performance Reduction and Recovery Over
Storage Period (180 W)

Purge interval (s) Discharged water (g) Storage period Long term After 1 day
60 16.21 Standard condition 13.42 V (100%)
120 15.27 45 days D : 1270 V (942%) @ : 1324 V (98.7%)
300 14.77 14 days @ : 1272V (94.6%) @ : 1321 V (98.5%)
7 days ©: 1292V (962%)  ® : 13.30 V (99.1%)
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