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Investigation of Vibration Characteristics for Fuel Cell System
Using Spectral Element Method
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ABSTRACT

In this study, the vibration characteristics of the hydrogen fuel cell power pack installed on a con-

struction vehicle were analyzed. An analytical model was proposed to reflect the vibration behavior.
Using the proposed model, the vibration modal characteristics of the hydrogen fuel cell power pack

were predicted. The vulnerable parts of the power pack were evaluated. When external vibration is

transmitted to the power pack, the durability and efficiency of the power pack degrades. The vibration

characteristics of the actual fuel cell power pack under the vibration input were measured. The domi-

nant vibration behavior and locations of large vibration responses were identified. The analytical mod-

el to analyze those obtained from the experiment was constructed by using the spectral element meth-

od (SEM). To verify the analytical model, the main vibration characteristics were compared with the

measured ones. Consequently, the vibration behaviors of the fuel cell power pack were investigated to

improve durability of the fuel cell.
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Fig.1 Structure and constitution of hydrogen fuel
cell power pack
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Fig.3 Spectral element method analytical model of
fuel cell power pack
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Fig. 4 Analytical rigid body model of fuel cell stack
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Fig. 5 Fuel cell power pack vibration test
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