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Design and Analyses of Vibration Driven Electromagnetic Energy
Harvester with High Power Generation at Low Frequency

Byung-Chul Lee and Gwiy-Sang Chung™

Abstract

This paper presents a design and analysis of an electromagnetic micro generator which can convert low frequency vibration energy to
electrical power. The design aspects of the micro generator comprised planar spring, Cu coil and a permanent magnet(NdFeB). Three-
type spring designs and four materials(Parylene, FR-4, Cu and Si) were compared to find resonance frequency. It was found that the
resonance frequency will be changed according to the spring shape and material. Mechanical and magnetic parameters had been adjusted
to optimize the output power through a comprehensive theoretical study.
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Fig. 1. Schematic structure of the proposed generator.
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Fig. 2. Variation of spring shape and stress distribution.
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Fig. 3. Resonance frequency as a function of springmaterial and
model.
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Fig. 4. Resonance frequency as a function of spring material and
spring shape(Model 2).
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m | Mass g ] |Zvoam
Y Vibration Amplitude z
(0] Vibration Frequency
0, Resonance Frequency E
¢ Damping Ratio
1 Coil length
B magnetic field strength Input Frequency |Ma
N Turns Fig. 9. Power vs. input vibration frequency with different amplitude
R, Coil resistance of vibration.
R, Load resistance
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Fig. 10. Calculated power vs. the load resistance.
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Fig. 11. Calculated power vs. the coil no. of turns.
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Fig. 12. Calculated power vs. the coil resistance.

—-105—

| 351

Fig. 132 A719] A7) th2 Zuiiaele e Ao 2]

% A719) Z71ol wet Hrjag e 271k of 14 T v Hdid
o) vhIsit} 4] QoA 713 Al7)7F —7}0}1{4_ 714
A gl o &9

HEHE ST el dgjo] Zhaert,

00 02 04 a6 98 10 1z 14
Magretic feld B(T]

Fig. 13. Calculated power vs. magnetic field strength B.
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