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Fig. 1  Structure of PEMFC power system
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Fig. 2 Voltage-temperature curve of PEMFC
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Table 1 ~ Optimal operating temperature at different output
current
Lol A Vel V T,/ C
0 55.18 16.41
5 45.91 28.56
10 44.37 31.11
20 42.68 36.78
30 39.89 41.88
40 38.68 47.36
50 37.11 52.69
60 35.21 57.56
70 32.90 63.31
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Fig. 3 Current-temperature curve of PEMFC
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Fig. 5 Fitting curve of current-optimal temperature
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Fig. 6  Structure of PEMFC control system
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Fig. 7 Temperature response curve of optimal control
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STUDY ON OPTIMAL CONTROL METHOD FOR SELF-HUMIDIFYING
FUEL CELL WITH AIR-COOLED

You Zhiyu', Shao Shiquan', Liu Tao’, Li Qi’
(1. College of Electrical & Information Engineering , Southwest Minzu University, Chengdu 610041, China;
2. School of Electrical Engineering , Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Output current and operating temperature of the PEMFC (Proton Exchange Membrane Fuel Cell) stack serve
as the major influence factors for its output performance by analyzing the influence factors. Operating temperature of the
stack is the major factor in influencing the output performance while the output current is constant. To realize the optimal
control of the air-cooled self-humidifying PEMFC, the relations between optimum operating temperature and output
current can be obtained using experimental testing and data fitting method. Consequently, the optimal output voltage of
PEMFC is achieved by controlling the stack to operate at optimal temperature. Experimental results demonstrated that
this method nas simple and useful functions and favorable controlling effects, providing a practical control method for the
optimal control of air-cooled self-humidifying PEMFC.

Keywords: optimal control; optimal temperature ; temperatare control ; air-cooled self-humidifying; PEMFC



