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Fig. 1 Structure diagram of the experimental system
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Tab. 1 Physical parameters of the fuel cell

Control circuit

Parameter Value

Dimensions (Length x Width x Height) 78 mm x 68 mm x 36 mm

Anode flow field Porous (porosity 70%)
Effective volume of the anode flow 0.44 cm’
channel

Cathode flow field Straight channel
Effective volume of the canoed flow 2.74 cm®
channel

Effective working area of a single cell 14.88 cm?
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Fig. 2 Structure diagram of the linear heating control system
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Fig. 3 Voltage-current density curves of PEMFC at

0.0

different temperatures
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Fig. 4 Power density-current density curves of PEMFC at

0.2

different temperatures
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Tab. 2 Electrode kinetic parameters of PEMFC at different temperatures

T°C EJV RAQ-cm?) bV R

30 0.8323 0.23924 0.03429 0.99941
35 0.83423 0.2252 0.03455 0.99949
40 0.83442 0.21126 0.0341 0.99953
45 0.82826 0.19863 0.0362 0.99954
50 0.82619 0.1961 0.03555 0.99968
56 0.82181 0.1957 0.03557 0.99957
60 0.81575 0.20237 0.04049 0.99976
65 0.79998 0.24957 0.04309 0.99985
70 0.77745 0.30579 0.04228 0.99989
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Effect of Temperature on the Self-Humidifying Open-Cathode
Proton Exchange Membrane Fuel Cell

ZHAO Si-chen"*, WANG Ben', JIA Qiu-hong*’, HAN Ming’, XIE Yu-hong"*

(1. School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China; 2. School of
Mechanical Engineering, Southwest Jiaotong University, Chengdu 610031, China; 3. College of Mechanical
Engineering, Chongqing University of Technology, Chongging 400054, China; 4. Clean Energy Research Center,
Temasek Polytechnic, 529757, Singapore)

Abstract: Based on the experiments about the output characteristics of a home-made temperature-controlled PEMFC system
with atmospheric pressure and no external humidifying condition in different loading voltages and operating temperatures, the
optimum operating temperature at different loading voltages can be obtained by tracking the output characteristics of PEMFC
operating over a range of temperatures. By analyzing the fitted data the kinetic parameters are evaluated and the effect of different

operating temperatures on the PEMFC performance is discussed from a view of electrode kinetics.

Key words: proton exchange membrane fuel cell; self-humidifying; optimum operating temperature; output characteristic

curve; temperature control
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