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Abstract: To properly design and assess a piezoelectric vibration energy harvester, it is necessary to consider the
application of an efficiency measure of energy conversion. The energy conversion efficiency is defined in this work as
the ratio of the electrical output power to the mechanical input power for a piezoelectric vibration energy harvester with
an impedance-matched load resistor. While previous research works employed the electrical output power for
approximate impedance-matched load resistance, this work derives an efficiency measure considering optimally
matched resistance. The modified efficiency measure is validated by comparing it with finite element analysis results
for piezoelectric vibration energy harvesters with three different values of the electro-mechanical coupling coefficient.
New findings on the characteristics of energy conversion and conversion efficiency are also provided for the two
different impedance matching methods.
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Fig. 2 Electrical output power of a piezoelectric energy
harvester with the approximate (dotted line) or
optimal (solid line) impedance-matched load
resistance for two different damping ratios
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Fig. 3 Configuration of a cantilevered piezoelectric vibration
energy harvester with electrodes connected in parallel
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Table 1 Resonant frequencies and electromechanical
coupling coefficients for the three cases
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Fig. 4 Verification of the newly derived energy
conversion efficiency for the optimal

impedance-matched piezoelectric  vibration
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