Nonlinear kinetic energy harvesting
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Introduction

Most of the kinetic energy present on the environment is A kinetic energy harvester is a device capable to
spread In a wide frequency range with the prevalence of convert the environmental vibrations into electrical
low frequency components. power.

Whish list for perfect harvester
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dU(x) The dynamics of the inverted pendulum tip can be modified with the introduction
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The potential energy function of the nonlinear cantilever can be
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or ! . L When the external magnet is far away, the cantilever behaves like a linear oscillator (first
20 25 panel). This situation accounts well for the traditional piezoelectric vibration-to-electric
A (mm) energy converters. When A is small enough the random vibration makes the pendulum
swing in a more complex way characterized by iter-well and intra-well oscillations (second
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force exponentially correlated noise.

Simulation with real vibrations
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s oL here, but can be generalized to a vast class of vibration signals
S L where the vibration spectrum is spread in a wide frequency range.
T 10 This results are not limited only to the piezoelectric energy
R RS S SRR conversion principle but can be applied also to other
N principles, e.g. capacitive and inductive.
This study can be applied also to micro and nano scale,
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