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Performance analysis and test of blowing-type PZT wind energy harvester
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Abstract: A blowing-type PZT wind energy harvester consisting of a piezo-cantilever and a proof mass
on its free-end was presented. By considering the static balance deformation of the piezoelectric
vibrator, an analysis model of a flexible piezoelectric vibrator was established and simulated on the
basis of the theory of vortex-induced vibration. Then, the influences of thickness ratios, wind speeds
and proof masses on the electrical energy generation were obtained. The results show that there are
individual optimal thickness ratios for the generated voltage, energy and the output power to achieve
peaks, and the optimal thickness ratios for the generated voltage/ energy/power are 0.5/0. 65/0. 65,
respectively. Under other parameters given, there are optimal wind speeds and optimal proof masses
for the voltage to achieve their peaks, and the optimal wind speed (proof mass) decreases with the
increasing of proof mass (wind speed). A PZT wind energy harvester was fabricated and tested under
different proof masses and wind speeds. The experiment results show that the achieved optimal proof
masses and optimal voltages under wind speeds of 4. 8/7. 2/10 m/s are 15/11/7g and 1. 9/3. 94/
6.18 V respectively. In the case of wind speed of 10 m/s, the generated voltages under 10 g proof

r#s B #3:2015-12-05;#&1iT H#3:2016-01-10.
HESTH :FEXARB LS H (No. 61574128, No. 51277166, No. 51377147, No. 51577173) ; [ & % K 2 4=
B3 Ak 35 H (No. 201510345033)



1088 b=

5 24 &

mass is 4. 1/1. 2 times those under 0/20g proof mass respectively. It concludes that a reasonable proof

mass is helpful for a PZT wind energy harvester to generate more energies.

Key words: piezoelectric wind energy harvester; blowing-type wind energy harvester; wind speed;

electrical energy generation
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Fig. 1 Structure of piezoelectric harvester
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Fig. 3 Influence of proof-mass and wind velocity

on output voltage
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Fig. 4 Influence of proof-mass on relative parameters
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Fig. 5 Influence of wind velocity on relative parameters
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Fig. 6 Piezoelectric energy harvester and test system
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