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Design Rules for Reducing Development Time of Fuel Processors
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Abstract

We developed a method for reaction simulation of fuel processors of home-use fuel cell co-generation systems and design rules based
on this simulation. By using this simulation and the design rules, we contributed to reducing the development time of fuel processors.

To improve the generation efficiency of home-use fuel cell co-generation systems, it is essential to increase the thermal
efficiency for efficient reactions in the fuel processor. However, since a complicated reaction process occurs inside the fuel processor at
high temperatures of more than 600 O to generate hydrogen and to remove the carbon monoxide, it was too difficult to measure the detailed
phenomenon by experimental approach and therefore we couldn't optimize design systematically. Now, we have developed a
simulation to predict reactions in the fuel processor and we have built design rules for the reaction device which enabled parallel
development of reactors. So we achieved 1/4 development time compared to the conventional experimental approach and achieved the
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performance goals.
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Fig. 1 Home-use fuel cell co-generation system
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Fig. 2 Components of fuel cell
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Fig. 3 Component of fuel processor
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Fig. 4 Simulation model of catalysis layer
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Fig. 5 Comparison between experimental and analysis
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Table 1 Comparison between aim and result
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Fig. 6 Design structure matrix for fuel processor (Before defining rules)
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Fig. 7 Design structure matrix for fuel processor (After defining rules)
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Fig. 8 Decision of range of design factor
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Fig. 9 Progress of achievement of performance in fiscal 2006
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