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Abstract : Recently, the desire for a self-powered micro and nanodevices has attracted a great interest of using sustainable
energy sources. Further, the ultimate goal of nanogenerator is to harvest energy from the ambient environment in which a self-
powered device based on these generators is needed. With the development of nanogenerator-based circuits design and
optimization, the building of new device simulator is necessary for the study and the synthesis of electromechanical parameters
of this type of models. In the present article, both numerical modeling and optimization of piezoelectric nanogenerator based
on zinc oxide have been carried out. They aim to improve the electromechanical performances, robustness, and synthesis
process for nanogenerator. The proposed model has been developed for a systematic study of the nanowire morphology
parameters in stretching mode. In addition, heuristic optimization technique, namely, particle swarm optimization has been
implemented for an analytic modeling and an optimization of nanogenerator-based process in stretching mode. Moreover, the
obtained results have been tested and compared with conventional model where a good agreement has been obtained for
excitation mode. The developed nanogenerator model can be generalized, extended and integrated into simulators devices to
study nanogenerator-based circuits.
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