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Analytical Study on the Oscillating Flow Effect in a Anode Channel of

Direct Methanol Fuel Cells
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Abstract : This study considers the feasibility of the concentration control of the methanol
solution by oscillating flow in the anode channel of passive type Direct Methanol Fuel
Cells(DMFCY. DMFC stack performance is largely influenced by the fuel concentration. If the fuel
concentration is either lower than 0.5M or more than 2M, its performance deteriorates seriously
because of the fuel starvation or the fuel crossover. In this respect the optimization of the
fuel concentration is crucially important to maximize the DMFC stack performance. In this work,
the effects of oscillating actuation in the fuel supply are studied to control the fuel
concentration. Two important nondimensional parameters are introduced, each of which represents
either the oscillating frequency or the oscillating amplitude. It 1s shown how these factors
affect the stack performance and the efficiency of the DMFC stack.
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P: Pressure, pa

Ls : lenth of the maximum displacement, m
D : mass diffusivity, m*/s

v . velocity, m/s

C : concentration, mol%

w . frequency 1/sec
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Fig. 1 Variation of the moisture flow rate at

different temperature
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Fig. 2 Variation of the moisture flow rate at

different temperature
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Fig. 3 Variation of the moisture flow rate at

different temperature
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