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Comparing the optimized frequency performance of magneto-electro-elastic and
piezoelectric unimorph energy harvesters using Harris Hawk’s optimization algorithm
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M. M. Shirbani
S. E Alavi

Abstract

This article aims to optimize and compare the frequency response of magneto-electro-elastic (MEE) and piezoelectric energy
harvesters. For this purpose, the newly proposed optimization algorithm, Harris Hawk, has been employed. The analyzed energy
harvesters are configured as unimorph devices comprising a homogeneous layer at the bottom and an active layer with
electromagnetic (MEE) or piezoelectric properties at the top. The optimization variables for single-objective optimization include the
excitation frequency, geometric parameters, and electric circuits connected to the electrodes and external coils around the active
layers. The optimization yields diverse optimal results for voltage and electrical power outputs, which is crucial in optimizing the
harvester's performance. A comprehensive conclusion reveals that although piezoelectric harvesters exhibit higher maximum
harvested power, the performance of MEE harvesters in generating maximum produced current is notably significant. This
characteristic holds substantial importance in deploying electronic devices at the micro and nano scales.

Keywords: Optimization, Frequency response, Energy harvesters, Magneto-Electro-Elastic, Piezoelectric, Harris Hawk’s
optimization.
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