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The performance evaluation for H, reforming of the plate type hydrogen generation system
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Abstract: Hydrogen energy, a field of low-carbon substitute energy, can be produced by fossile fuel reforming
and electrolysis of water etc. We developed 1kW class flat type reformer for PEM Fuel Cells. The PEMFC
is highly sensitive to carbon monoxide because CO has detrimental effects on the performance of the fuel
cell. Thus, reformed gas supplied to Fuel cell system, which maintained CO concentration below 10ppm.

After applying optimum drive condition, reformed gas was measured with gas chromatography and could find
out about each experimental condition of H, and CO concentration. As a results, The 1kW class plate type hy-
drogen generation system's optimum condition is A/F ratio a=1.3, STR temperature 1023K, S/C ratio 3, and
PrOx12 30cc/min. It turns out that installation of PrOx 2 stage is more efficient for reducing CO concentration.
Keywords: Steam Reformer, Air-Fuel ratio, Plate type Steam Refomer reactor, Combustor, Gas Chromatography
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Figure 1: The sketch of steam reforming reactor -

isometric view
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Table 1: Conditions of STR temperature

CH; of Supply STR

Reactant Steam Conditions

(I /min) (cc/min) Teny e(®)
case 1 923
case 2 973

3 9

case 3 1023
case 4 1073

Table 2: Conditions for supply air of PrOx
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Table 3: Percentage of each species at standard gas

Component | H2(%) | CH4(%) | CO(%) [ CO2(%)
A 60 1.05 29.68 9.27
B 69.28 1.05 20 9.27
C 79.69 1.05 9.87 9.27
D - - 10ppm -

STR Air supply Air supply
Temperature | of PrOxl1 Conditions of PrOx2
(K) (cc/min) (cc/min)

case 5 20

20 case 6 30

case 7 40

case 8 20

1023 30 case 9 30

case 10 40

case 11 20

40 case 12 30

case 13 40
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Figure 6: Concentration at change of STR temperature

Table 4: The effect with respect to the changes
of STR temperature

Conditions 27 GIeE, — 0

(vol.%) (vol.%) (ppmv) (vol.%)

case 1 76.59 0.08 1204.17 14.48

case 2 77.82 1.79 1781.99 11.73

case 3 78.64 0.08 1537.83 13.20

case 4 77.74 1.65 1300.25 12.15
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