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Abstract: This paper presents a method for finding an optimized result by using a genetic algorithm (GA)
based on a PEMFC analysis result. The conventional analysis method designs fuel cells one-by-one, and each
result is compared to obtain the best performance. Because the computational burden of the conventional
analysis is enormous, the present optimization process provides an inefficient tool by automatically setting the
boundary and material properties and mesh generation. As the change can be reflected automatically in the
channel geometry with GA, the fuel cell analysis result with various sizes can be obtained easily. Therefore,
the global maximum performance can be obtained through a GA optimization procedure.
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Table 1 Parameters of the genetic algorithm

Parameter Value
Population size, N 20
Generations 50
Survival probability 0.5
Average probability 0.33
Crossover probability 0.17
Mutation probability 0.5

Table 2 Design variables

Minimum Maximum
x(1) 2.0 mm 5.0 mm
x(2) 0.5 mm 5.0 mm
x(3) 2.0 mm 9.0 mm
x(4) 0.5 mm 9.0 mm
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Table 3 Optimization design variables o
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x(1 2.337 mm 2.016 mm
(1) . o
x(2) 4.342 mm 0.623 mm
x(3) 2.460 mm 2.016 mm T Z:
x(4) 8.973 mm 0.518 mm
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