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Abstract: 

This paper presents a computational model using the finite element (FE) method to 

simulate piezoelectric vibrations energy harvesters for power optimization in the context 

of small size applications. A version of the simulated annealing algorithm is used to 

optimize power. Four common configurations, viz; longitudinal generator, transverse 

generator, unimorph and bimorph are considered. The electrical machine linked to the 

harvester is represented by a resistance. In the first part of the study, the FE model is 

validated. In the second part, the harvested power is optimized varying material 

orientation and changing piezoelectric material between BaTiO3 and PZT-5H in non-

resonance for different 1Hz loadings. It is observed that the best material orientation 

changes with the loading type and the results are discussed. In the third part, the material 

orientation optimization is performed for near resonance frequency excitation for 

unimorph and bimorph configurations. The need to include material's hysteretic damping 

is demonstrated. Moreover, the optimal orientation near resonance excitation can be 

different from those obtained for 1 Hz. Results are shown and discussed. Also a 

parametric study is made for the harvested power with respect to the electric circuit 

resistance for the optimized configurations when excited near resonance frequencies. 
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