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Design of Kinetic Energy Harvester
for Body-worn Sensors and Personal Electric Devices
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ABSTRACT

This paper presents an electromagnetic kinetic energy harvester which is suitable for supplying
power for body-worn sensors and personal electric devices. Human motions are investigated by
measuring the acceleration signal at each points of the body during walking and running. The
dynamic characteristics of the harvester can be calculated from the transfer function of the system.
The transduction factor can be calculated from the electromagnetic field analysis by Maxwell
software. The prototype of the harvester is designed and manufactured. The theoretical power
characteristics are compared with the experiment results.
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Fig. 1 Linear single degree-of-freedom(SDOF) spring-

mass-damper model of a resonant vibration transducer with
base excitation
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Fig. 2 Circuit diagram representation of the electromagnetic
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A
Fig. 3 Design of Kinetic Energy harvester

Table 1 Parameter of Design

Parameters Value(Units)
Dimension of housing 925 x210 (mm)
Magnet(NdFeB) 919 x25 (mm)
Coil width 25 (mm)
Coil thickness 5 (mm)
Coil resistance 300 (Q)
Spring 25.93 (N/m)
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Fig. 4 Measurements of the upper and

lower spring coefficient
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Fig. 5 Measurements of damping coefficient
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damping ratio
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Fig. 6 Measured and predicted results of damping ratio
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Fig. 7 Simulated and experimental result of output voltage
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Fig. 8 Simulated and experimental result of output power
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