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Vibration energy harvesting motivations
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Nonlinear Vibration Energy Harvesters (NVEH)

How to improve NVEH performance?
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Nonlinear Vibration Energy Harvesters (NVEH)

How to improve NVEH performance?
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Context and issues
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Bistable VEH forced by a sinusoidal excitation
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Context and issues
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Bistable VEH forced by a sinusoidal excitation
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NVEH dynamics at f; =50 Hz

H1H: Harmonic 1 High HIL: Harmonic 1 Low
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NVEH dynamics at f; =50 Hz

H1L: Harmonic 1 Low HI1H: Harmonic 1 High SH3L: Subharmonic 3 Low
SH3H: Subharmonic 3 High SHS5H: Subharmonic 5 High
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Electromechanical dynamics NVEH
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Average harvested power versus vibration frequency

H1H: Harmonic 1 High HI1L: Harmonic 1 Low SH3H: Subharmonic 3 High
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Electromechanical dynamics NVEH
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Average harvested power versus vibration frequency
H1H: Harmonic 1 High H1L: Harmonic 1 Low  SH3H: Subharmonic 3 High
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» the more f; /', the more it is interesting to implement orbit jump

)I » f, <25 Hz: it is not necessary to implement an orbit jump strategy
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Dynamics adjustment by current injection
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Electrically-induced orbit jump by a current injection i,
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Dynamics adjustment by current injection
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Electrically-induced orbit jump by a current injection i,
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Dynamics adjustment by current injection
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Sinusoidal injected current i,: f; =50 Hz
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Map: f; =50 Hz
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Map: f; =50 Hz
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Dynamics adjustment by current injection
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Evolutionary Algorithm

Initial populfxtion
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Dynamics adjustment by current injection
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Dynamics adjustment by current injection
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Optimal invested energy versus vibration frequency
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Conclusion and perspectives

Analysis tool electrically-induced orbit jump strategies:

» Optimize orbit jump strategy using an evolutionary algorithm

» Simulate orbit jump strategy not specifically electrically-induced
(e.g., buckling jump)

To follow: Consider more complex current injection waveform

> generic injected current with 3N dof:

N—-1

i(t/Ty) = Z 1811 ) (t/ Ty— kt(o"))

At
n=0

5 ©
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> Smooth this generic current with a spline interpolation
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Thank you for your attention!
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