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Energy scavenging, from green and sustainable energy resources, is increasingly attracting the atten-
tion of researchers and industries in several engineering fields. The main aim is capturing the energy,
naturally available in the environment, and converting it into electrical energy. Emerging applica-
tions, such as in flexible/strechable micro and nano electronics, biomedical monitoring, wearable
technology, micro and nano robotics and extreme technology, require devices of smaller and smaller
size and high performances.

In this framework, we investigate hybrid piezoelectric nanogenerators, made up with Zinc oxyde
nanorods [1], embedded in a polymeric matrix, and grown on a flexible polymeric support. The ZnO
nanorods are arranged in clusters, forming nearly regular distributions, so that periodic topologies
can be realistically assumed. It is well established that, in the context of multi-field problems involv-
ing complex composite topologies, a very valuable tool is resorting to generalized homogenization
approaches [2-4]. Thus, we propose a dynamic multi-field asymptotic homogenization approach, for
the static and dynamic characterization of such microstructured periodic devices, [5]. A set of ap-
plications is proposed considering nanogenerators based on three different working principles. Both
extension and bending nanogenerators are, indeed, analysed, considering either extension along the
nanorods axis, or orthogonally to it. The study of the wave propagation is, also, exploited to com-
prehend the main features of such piezoelectric devices in the dynamic regime.
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