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Influencing Factors of Energy Capturing of Piezoelectric
Human Leg Motion Energy Harvesting Device

JU Kongliang, CHEN Chi
(School of Mechanical Engineering,Xi’an Polytechnic University,Xi’an 710048 , China)

Abstract :In order to solve the practical problems of the existing smart textiles power supply, such as real-time charging,
carrying inconvenience, etc. and to realize self-supply of power, energy collection and storage of the smart textiles, a
piezoelectric energy capture device for human legs with high output power, low energy loss and low manufacturing cost
had been assembled based on piezoelectric energy capture technology. The factors which affect the electrical output
performances of the piezoelectric energy capture device were tested and analyzed. Research results reveal that the peak
voltages of the open-circuit output peak for walking and running are 18.8 V and 22.2 V respectively by selecting a 0. 1
mm thickness curved substirate and a reverse arc bending mode for piezoeleciric energy capture device. When the
external load is set to be 100 k), the maximum instantaneous output power of the piezoelectric trap is 2. 016 4 mW.
After the energy collection process of 1 200 s, the energy stored by the electrolytic capacitor is 3.730 9 x 10 7 J, which
light the LED lamp successfully.
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Movement model for human leg
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Figure 2 Piezoelectric energy capture

system for human leg
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Figure 3 Cross-sectional schematic diagram of

arc-shaped piezoelectric energy harvester
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Figure 4 Piezoelectric energy harvesting circuit
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Figure 5 Output voltage and peak voltage of

output peak of different substrate energy collectors
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Figure 6 Relationships between energy collector

substrate thickness and peak voltage of

output peak and output electric current
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Figure 7 Output voltage waveform of energy

collector under different bending modes
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Figure 8 Output current waveform of energy

collector under different bending modes
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Figure 9  Open circuit output voltage of piezoelectric

energy harvester under different bending angles
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