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Abstract — Proton exchange membrane fuel celllPEMFC) stacks with external and internal humidifier were made, and those
performances were measured and compared each other. After measuring temperatures of the individual cells in the both stacks,
we examined the correlation with these performances. The decrease of performance caused by scale-up and stacking could be
explained by higher contact resistance of membrane-electrode, higher contact resistance between one individual cell and
another, hindrance to provision of reacting gas and to remove generated water, The performance of the external humidifier
stack was greater than that of the internal humidifier stack. Humidification is important to the stack performance. Cell perfor-
mance improved in the middle individual cell of the stack for the external humidifier stack and in the individual cell closed to
intemal humidifier for the internal humidifier stack. Temperature and performance distribution in the individual cells of the
both PEMFC stacks have much correfations with humidifier type of the stack.
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Fig. 1. Schematic diagram of a PEMFC stack(S cells) with external
humidifier.
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Fig. 2. Schematic diagram of a PEMFC stack(S cells) with internal
humidifier.
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Fig. 3. Effect of reaction area on the cell perfrmance plots for H,/O,
PEMFCs with external humidifier at 50 °C, 1 atm,
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Fig. 4. Performance plots for H,/0, PEMFC stacks with external and
internal humidifier at 1 atm as a function of temperature.
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Table 1. Water amounts leaving from proton exchange membrane fuel
cell with external or internal humidifier as a function of tem-

perature
Humidifrer Temperature Water amount(g/h em?)
type C from anode from cathode
External 30 0.035 0.032
50 0.102 0.087
70 0.560 0418
Internal 30 0.010 0.009
40 0.016 0.014
50 0.024 0.022
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Table 2. Electrode kinetic parameters for proton exchange membrane fuel cell with external or internal humidifier using 0.4 mg Pt/cm’ electrode and

Nafion 115 membrane

Humidifier type Temperature(°C) Pressure(atm) Oxidant b*(mV/dec) R*¥(CYemid) EX(mV)
External 30 1 0, 60 0.394 927
Extemnal 50 1 O, 65 0.374 959
External 70 1 Q, 62 0.298 957
Internal 30 1 0, 61 0.775 862
Internal 40 1 0, 67 0.581 899
Internal 50 1 0, 76 0.487 916
Extemal 50 1 air 73 0.602 893
Internal 50 1 air 107 0.625 898
External 50 5 air 63 0421 967
Internal 50 5 air 67 0.557 912

*Calculated by a non-tinear least-square fit of equation of E=E~b logi—Ri to the experimental data(where E =Er+b logi,, Fr is the reversible potential, b is Tafel
slope and R is the ohmic resistance in the electrode and electrolyte responsible. for the linear variation of the potential vs. current plot},
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