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ABSTRACT

Polymer electrolyte fuel cells(PEFC) have been considered to be a suitable candidate
for residential, portable and mobile applications, due to their high efficiency and power density,
even at low operating temperature. KIER developed a 5kW class PEFC system for residential
application and operated the system for over 1,000 hours, To develop a S5kW PEFC system,
performance of a cell was improved through successive tests of single cell of small and large
area. Fabrication of three 2.5 kW class stacks, design and fabrication of natural gas reformer,
design of auxiliary equipments such as DC/DC converter, DC/AC inverter and humidifying
units were carried out along with integration of components, operation and evaluation of total
system. During the development period from 1999 to 2001, MEA(membrane electrode assembly)
fabrication technologies, design and fabrication technologies for separators, stacking technologies
and so on were developed, thereby providing basis for developing stacks of higher efficiency
and power density in the future. Experience of development of natural gas reformer opened
possibilities to use various kinds of fuels. Main results obtained from the development of a
5kW class PEFC system for residential application are summarized.

FRIIMBO0 : PEFC system(n ¥ A8 A=A A2¥l), Residential power generation(F¢] H4),
Natural gas (¥ ¢7}2), Reformer (742 7])
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Fig. 1. Process configuration for heat integrated fuel process.
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Table 1. Temperature of reactors and composition and of reformed gas

STR Temperature (C) Concentration(%)
Reactor
temp. Inlet Outlet H CcoO CH, CO;
STR 700 515 61.08 4.11 20.54 14.75
HTS 350 344 65.35 1.28 18.08 17.15
700 LTS 196 187 66.06 0.26 17.51 18.36
PrOx 1 136 163 62.09 0.01461 18.38 19.44
PrOx I 118 132 60.37 0.00067 18.62 18.21
STR 750 550 67.59 5.79 11.56 13.14
HTS 373 360 68.05 254 12.85 14.27
750 LTS 195 192 7050 0.34 10.78 16.20
PrOox 1 140 180 65.69 0.0295 13.06 18.47
PrOox I 127 137 64.15 0.00073 12.94 18.45
STR 800 580 69.23 8.54 7.83 12.57
HTS 396 374 71.60 2.53 791 17.45
800 LTS 195 195 73.31 0.59 8.29 19.64
Prox 1 140 204 66.70 0.06622 10.30 18.92
PrOx 1T 120 158 65.29 0.00052 947 1861
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Fig. 2. Performance of 2cells test stack as a function
of temperature; active area = 300 cm’; Hy/air=
ambient pressure.
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Fig. 3. Effect of air bleeding on CO poisoning: CO=
100 ppm; air bleeding = 5 vol. % air.
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Fig. 4. Performance of fuel cell stack.
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Fig. 5. 5kW class natural gas fueled PEFC system for RPG.
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Fig. 6. Long run test of PEFC system.
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Fig. 7. AC power characteristics of PEFC for RPG.
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