Regular Paper

J. KIEEME
Vol. 23, No. 11, pp. 906-910, November 2010
DOI: 10.4313/JKEM.2010.23.11.906

AE 754

e

906

HMZEI| oK SHHAE2] EA X oi4

AN, REY'

N EE R RS PR PR

Design and Analysis of Vibration Driven Cylindric Electromagnetic

Energy Harvester

Gwiy-Sang Chung'*®

and Kyeong-II Ryu'

' School of Electrical Engineering, University of Ulsan, Ulsan 680-749, Korea

(Received April 22, 2010; Revised September 4, 2010; Accepted October 14, 2010)

Abstract: This paper describes the design and analysis of vibration driven cylindric electromagnetic
energy harvester. The proposed harvester consists with spring, coil and rear earth magnet. The design

utilizes an electromagnetic transducer and its operating principle is based on the relative movement of a
magnet pole with respect to a coil. In order to optimal design and analysis, ANSYS FEA (Finite Elements
Analysis) and Matlab model were used to predict the magnetic filed density with vibration and the
generated maximum output power with load resistance. The system was designed for 6 Hz of natural
frequency and spring constant was 39.48 N/m between 2 mm and 6 mm of displacement in moving
magnet. When moving magnet of system was oscillated, each model was obtained that induced voltage in
the coil was generated 2.275 Vpp, 2.334 Vpp and 2.384 Vpp, respectively. Then maximum output powers
of system at load resistance (1303Q) were generated 124.2~132.2 yW during magnets input displacement

of 3 mm and 6 Hz periodic oscillation.
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Fig. 1. Schematic structure of vibration driven cylindric
electromagnetic energy harvester.
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Fig. 2. Electromagnetic energy harvester based on

vibration; {(a) schematic diagram and (b) equivalent

circuit.
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Fig. 3. (a) Design drawing and (b) contour of flux line
near the coil.
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Fig. 4. Variations of flux density with displacement.
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Fig. 5. Force of displacement for
between moving and fixed magnet.
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Fig. 6. Displacements of moving magnet with magnets.
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Fig. 7. Variations of induced voltage with magnets.
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Fig. 8. Variations of generated power with load resistors
and magnets.
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