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Numerical modeling of vibration driven flexible piezoelectric energy harvesting device
using structure-piezoelectric-circuit interaction
Prakasha C RAMEGOWDA, Daisuke ISHIHARA, Naota TAKAYAMA (Kyushu Institute
of Technolog) , Yoshikazu TANAKA (Hiroshima University) , Tomoyoshi HORIE
(Kyushu Institute of Technolog)
Piezoelectric energy harvester devices allows conversion of ambient energy sources,
particularly mechanical vibrations, to electrical energy. This mechanical vibration driven
piezoelectric energy harvesting technology involves the three coupled fields of the
composite piezoelectric structure, the electric charge accumulated in the piezoelectric
material and a controlling electrical circuit attached to it. An accurate numerical
modeling for predicting the characteristics of this three-way multiphysics coupling is
essential for analysis of future advanced energy harvesting devices involving complex
geometries and material distributions. A strongly coupled numerical method for all three
fields is derived using finite element approach. Here three distinct direct piezoelectric,
inverse piezoelectric, and electrical circuit solvers are strongly coupled with each other
using hierarchical decomposition, the partitioned iterative method for two coupled fields,
and loop union. The finite element analysis results of flexible piezoelectric energy
harvesting device (FPED) consisting of complex material distribution and geometry is
very close to that of the experiment and theoretical solutions.
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Electrical performance of a piezoelectric-paint based wave energy harvester

Xinru DU, Hidemi MUTSUDA, Yoshikazu TANAKA, Takuji NAKASHIMA, Taiga
KANEHIRA (Hiroshima University)

The study do the research about the influence of wave direction. The experiments of
flexible piezoelectric energy device (FPED) facing different wave directions were
conducted. A numerical model based on the Immersed Boundary Method (IBM) was
proposed, and the coupling of the device and the wave under different wave directions
was simulated. The reliability of numerical model was verified by the comparison
between the numerical results with the experiment ones. The relationship between
motion, output voltage and the wave direction was obtained.
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This study proposes a probability of detection model to quantify the detection capability
of a low frequency electromagnetic method for monitoring local wall thinning in carbon
steel pipes. This model is able to take acount of the three dimensions of local wall
thinning and sensor placement which are significant parameters influencing the signal
response, in turn, the detection of defects. Therefore, this model is expected to offer a
more reasonable quantification of the performace of the monitoring method.
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