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ABSTRACT

In this paper, a novel high-performance FIV-based aeroelastic bladeless turbine energy
harvester that functions based on the piezoelectric mechanism is proposed and
numerically implemented. The harvester consists of a circular cylinder fitted at the end
of a flexible wall-mounted cantilever plate equipped with a piezoelectric (PZT) patch
at its root. The three-dimensional flow field distribution of the piezoelectric-based
energy harvesting system is simulated through a partitioned two-way iteratively implicit
fully coupled nonlinear transient fluid structure interaction (FSI) scheme implemented
in a multiphysics CFD-FEM simulation framework. The obtained results show that by
decreasing the mass of the cylinder from 5g to 20g, and increasing the thickness of the
base from 0.5mm to 0.8mm and Young's modulus from 50Gpa to 80Gpa, the maximum
energy harvesting in the locking zone can improve up to %90, %70, and %90
respectively.
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