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Simulation of Effects of Intake Air Velocity on the
Performance of Interdigital HT-PEM Fuel Cells

CHEN Shizhong' ,LUO Xin' ,XIA Zhongxian' ,KONG Jianxia’

(1. School of Mechanical Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 ; 2. College of Com-
puter and Information,Inner Mongolia Medical University , Hohht,China,010110)

Abstract; In order to study the performance difference of high temperature proton exchange mem-
brane (HT-PEM ) fuel cell at different air intake rates. We optimized a three-dimensional , two-phase
and multi-component model and modeled the flow and transport in the combined gas channel and
porous gas diffuser in the HT-PEM fuel cell. We considered the effects of four kinds of intake air
velocities on the fuel cell performance. The simulation results showed that the rate of reaction gas
entering the runner was improved, and the concentration of the reaction gas was improved in the
channel. At the temperature of 453. 15 K, the oxygen inlet velocity is 1. 6 m/s and hydrogen inlet
velocity is 4 m/s,which is the best intake rate. HT-PEM fuel cell performance was improved and
the distribution of oxygen concentration was more uniform in the channel. The pressure between
import and export can exclude the product and the membrane current density distribution is better.
Key words:PEM fuel cell ;interdigitated flow field;intake velocity ; COMSOL
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Fig.3 The variation of oxygen concentration in cathode channel
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Fig.5 The membrane current densities
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Table 4 The membrane current density of inlet and

outlet in the cathode channels A/m’
AR AR HL L%
i L HL L %
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B 1425 463 962
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