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The impact of operating conditions on the performance of
proton exchange membrane fuel cells

ZHAO Ming, LI Guoxiang, WANG Guihua, BAI Shuzhan”

School of Energy and Power Engineering, Shandong University, Jinan 250061, China

Abstract ; Using computational fluid dynamics and finite element methods, a multiphysics simulation model of
proton exchange membrane fuel cells (PEMFC) is established to verify the rationality of the model, with a focus
on analyzing the effects of operating temperature, relative humidity of reactants, and porosity of porous media on
the performance of the fuel cell. The research results indicate that the simulation model is in line with reality
and has high accuracy; Under high operating voltage, the working temperature, relative humidity of reactants,
and porosity of porous media have little effect on the output performance of PEMFC; At low operating voltage,
the output performance of PEMFC is better when the operating temperature is low, the relative humidity of
reactants is low, and the porosity of porous media is high. This study can provide reference for the operation
strategy of fuel cells.

Keywords : PEMFC; numerical simulation; multiphysics; polarization curve (AR A )
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Modal analysis of nonlinear collision data based on
generalized transfer function

QIN Zhenshan', LU Shihao', RUAN Junwu', LI Siyuan®*, SONG Hanwen’*
1. Enginecering R&D Institute, Guangxi Yuchai Machinery Co., Ltd., Yulin 537000, China;
2. School of Energy and Power Engineering, Shandong University, Jinan 250061, China;
3. School of Aerospace Engineering and Applied Mechanics, Tongji University, Shanghai 200092, China

Abstract;In order to investigate the collision phenomenon caused by the gap between various parts of the
mechanical system, a collision test with sinusoidal excitation is designed for an unilaterally constrained cantilever
beam. The generalized transfer function is constructed based on the measured acceleration response of each
discrete point of the cantilever beam and the collision internal force. Meanwhile, the modal distributions of the
generalized transfer function under chaotic response and cyclic response are analyzed by simulation. The results
show that the transfer function under chaotic response contains accurate modal frequency information, and this
generalized transfer function is independent of the amplitude of the horizontal excitation to the system. Comparing
the identified modal parameters modeled after the ERA-NExT method with the cantilever beam modal shapes, it is
found that the modal shapes obtained from the chaotic response are in overall consistency with those of the
cantilever beam model, and the first four orders of the modal shapes are in good accordance with each other.

Keywords : nonlinear vibration; cantilever beam; unilateral collision; chaotic motion; modal identification
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