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Two-dimensional vibration energy harvester with
radially distributed piezoelectric array
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Abstract: In order to effectively collect vibration energy from multiple directions, a Piezoelectric
Vibration Energy Harvester (PVEH) with a radially distributed piezoelectric array was proposed for
scavenging two-dimensional (2D) vibration energy. By employing an arc-shaped piezoelectric array
that was radially distributed on a flexible cylinder, the proposed harvester could scavenge vibration
energy from various directions in a 2D plane. A novel concept, termed angle bandwidth, has also been
introduced for describing the ability of harvesting 2D vibration energy. The obtained experimental
results show that the proposed design can achieve a large angle bandwidth of approximately 180°.
Furthermore, the maximum output voltage of the PVEH can reach a value of 11. 6 V by connecting
the symmetric polyvinylidene fluoride (PVDF) elements in series, whereas the maximum output
power can attain a value of 13. 5 pW by connecting the symmetric PVDF elements in parallel. Hence,
compared to a traditional cantilever-shaped PVEH, the proposed 2D PVEH possesses superior ability

for harvesting multi-directional vibration energy.
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(a) Schematic illustration of cylindrical PVEH with

radially distributed piezoelectric array
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(b)Cross-section view of piezoelectric array
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Fig. 1 Schematic illustration of cylindrical PVEH
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Fig. 2 Equivalent (von-Mises) stress of PCEH under 1st

and 2nd modes
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Fig.3 Experimental setup for fabricated energy harvester
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