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ABSTRACT

This paper presents a systematic optimization process for designing an electromagnetic vibration

energy harvester using FEA(finite element analysis) to improve computational accuracy and efficiency.
gy g

A static FEA is used in the optimization process where trend analysis in a short period of time is

rather important than precise computation, while a dynamic FEA is used in the verification step for

the final result where precise computation is more important. An electromechanical transduction factor

can be calculated efficiently by using an approach to use the radial component of magnetic flux

density directly instead of an approach to compute the flux density gradient.

The proposed opti-

mization process was verified through a case study where simulation and experiment results were

compared.
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Fig. 1 Geometrical parameters of a basic type of
electromagnetic energy harvesters
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Fig. 2 Axial and radial magnetic flux density for one
wire loop
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Table 1 Fixed parameters of the overall boundary
conditions used for the optimization

Item | Symbol Description Value | Unit
Veonsw | Construction volume | 25.5 | cm’

Height of construction
Geometry | volume 2 | mm
T Maximum inner 3 mm

displacement
B, Residual flux density | 1.23 T

Magnet 3 3
Drag Density of magnet 74 |g/em
keo Copper fill factor 0.6 -

Coil deo Wire diameter 0.1 mm
R Res1stalnce per unit | 5o o
ength
Y | Excitation acceleration 5 m/s”
Others f Excitation frequency 60 Hz

Mechanical damping

. 0.0135 -
ratio
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