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Tab.1 Material properties and operating conditions
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Tab. 2 Grid numbers and current density
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Fig. 1 Polarization curve comparison of numerical

simulation and experiment
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Tab.3 Geometric parameters
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Fig. 2 The diagram of the proton exchange membrane

fuel cell's structure and cross-sectional view
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Fig.3 The result of the Kriging surrogate model
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Fig. 4 The geometry model of the optimal flow channel
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Optimization of straight flow channel for proton
exchange membrane fuel cell based on surrogate model

CHEN Chao'. WANG Shuo', LAN Haibing'. YANG Linlin®s WU Si*, SONG Xueguan™'

(1. School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China;
2. National Laboratory for Clean Energy, Dalian Institute of Chemical Physics, Chinese Academy of Science,
Dalian 116023, China )

Abstract: A proton exchange membrane fuel cell (PEMFC) is a device that can convert chemical
energy stored in fuels into electricity. Three geometry parameters which are channel width, channel
height and rib width are optimized applying Kriging surrogate model and genetic algorithm. The net
power of the PEMFC is selected as the objective function to evaluate the fuel cell’s performance. The
simulation is implemented using the commercial software ANSYS FLUENT. The pressure in the flow
channel of the optimized PEMFC is higher, enabling more reactant to participate in the electrochemical

reaction, so the performance of the optimized PEMFC is improved.

Key words: proton exchange membrane fuel cell (PEMFC); numerical simulation; Kriging surrogate

model; genetic algorithm





