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ABSTRACT

The performance of a developing advanced electrical power system- proton exchange membrane fuel cell
(PEMFC} is studied experimentally in this paper. The effects on working power for single cell and stacks with same
specifications are investigated under different conditions. The major part of this experimental system is 300 W testing
Eench, and the measured items are single cell, two cells, and three cells. The reaction area for single cell is 5x5 om?.
The operational parameters include hydrogen and oxygen stoichiometric ratios, hydrogen and oxygen humidification
(saturated status) temperatures, and cell temperature. All experiments execute by the method of one factor at a time.
The results indicate that the cell temperature is the most important factor on working power for three type cells.
Meanwhile, the best performance (maximum power) and corresponding factor level for each cell are analyzed at
working current of 25 Amp. In addition, the regression analysis method is applied to establish the power estimating
model for the baseline condition. The above study not only lay a foundation for the technology development of
advanced shipboard electric power, but also benefits to the application of future marine power systern in domestic.
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