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Abstract: The wide-band design of a dandelion-shape piezoelectric vibration energy harvester was
investigated to process the variety of the ambient vibration energy sources. A analysis model of
resonant frequency for dandelion-shape piezoelectric vibration energy harvester was established. The
theoretical results show that the frequency band of resonant frequency of the energy harvester can not
be increased randomly. To verify the theoretical analysis, a frequency response experiment was

performed, and the results obtained from the theoretical model indicate that theoretical analysis is
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basically in agreement with the experimental results. Finally, the experiments were performed to

measure the generating capacity of the dandelion-shape piezoelectric vibration energy harvester. The

research results show that after a wide-band design for the dandelion-shape piezoelectric vibration

energy harvester, it has higher output power in the range of 20Hz— 34Hz and the maximal output

power is around 2. 3 mW. The results demonstrate that the proposed piezoelectric vibration energy

harvester can effectively increase the band of resonant frequency through the wide-band design and is

easy to match the ambient vibration energy sources to get more vibration energies.

Key words: piezoelectric vibration energy harvester; wide-band;resonant frequency
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Fig. 1 Sketch map of dandelion-shape piezoelectric

vibration energy harvester
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Fig. 2 Sketch map of cantilever piezoelectric transducer
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Tab.1 Dimensions of piezoelectric energy harvester

F5 I/mm  b/mm t,/mm t,/mm  m,/g
1 40 6 0.2 0.2 3.33
2 40 6 0.2 0.2 4.14
3 40 6 0.2 0.2 5.39
4 40 6 0.2 0.2 7.58
B 40 6 0.2 0.2 1. 41
6 40 6 0.2 0.2 1.63
7 40 6 0.2 0.2 1. 90
8 40 6 0.2 0.2 2.25
9 40 6 0.2 0.2 2.72
10 40 6 0.2 0.2 3.40
11 40 6 0.2 0.2 4.45
12 40 6 0.2 0.2 6. 28
13 40 6 0.2 0.2 10. 30
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Fig.5 Prototype of dandelion-shape piezoelectric

vibration energy harvester
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