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= Vibration Harvesting: EM Energy Conversion
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VDY inefficient but common conversion scheme. It is

e more effective to use iron to conduct the flux through
sets of coils as in the pole switching and variable

) reluctance circuits as in classic motor and generator
Small scale resonant generators harvesting design.

ambient vibrations in the 60-200 Hz frequency
range by using an efficient electromagnetic circuit
to convert the mechanical vibrations to electrical
energy
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Table 1: Characterization of harvestable vibrations

Methods

BEAM STRUCTURE: Analysis of multiturn beam
geometries suggests beam suspensions with a

footprint on the order of 1 cm? can be designed to Figure 3: (top) Pole switching cir cuit schematic, and (bottom) variable
resonate in 60-200 Hz range reluctance circuit schematic at the extremes of their transation

amplitudes.

[~ Caoils

[—— Flux loop

— Teeth

A change in flux arises in the pole switching circuit
because the flux loops are in opposite directions,

but in the variable reluctance circuit, the change in
flux is a result of the teeth aligning and misaligning.

Figurel: Macrotest version
of multiturn beam structure

POWER CONVERSION: The voltage generated Research
from electromagnetic induction is equal to the H =1
number of coil turns, N, and the change in Q“eStlons

magnetic flux, @, through those coils. [1cC Meam}u&/pen&(\)n be made)‘zqesonate

in try 60-200 HZ range Withwkﬂ)tp{rint?
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A change in flux can be achieved by using the

amplification of the input vibration by the beam
suspension and a magnetic circuit. There are

three major magnetic circuit types: Open; Pole

Switching; and Variable Reluctance.
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