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Synchronous measurement of temperature and current
density distribution of PEMFC

CAO Taofeng, LIN Hong, TAO Wenquan

(Key Laboratory of Thermal Fluid Science and Engineering of MOE , School of Energy and
Power Engineering » Xi’an Jiaotong University , Xi’an 710049, Shaanxi, China)

Abstract: A novel local performance measurement method of proton exchange membrane fuel cell
(PEMFC) was developed. With this method, current density and local temperature distribution of PEMFC can be
assayed simultaneously without modifying the membrane electrode assembly ( MEA) structure. Local
temperature on back side of the anode flow field plate and cathode current density distribution was tested
under nature convection cooling condition. The experiment results showed that, temperature difference in
backside of the anode flow field plate was less than 1°C. Current density distribution was mainly affected by
the liquid water distribution within the MEA, meanwhile, heat released from water vapor condensation

caused local temperature elevation and uneven temperature distribution.
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Fig. 1 Fuel cell test system
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Fig. 3 Temperature test point and gas flow directions
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Fig. 7 Current distribution of cathode
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Fig. 8 Temperature distribution of anode
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