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The research of energy harvester's the wideband vibration system from

bridge for wireless sensor applications.
S A E R 1A T

Kibong Han, Dongchan Shin and Young-Cheol Kim

Key Words : wideband, energy harvester, vibration, electromagnetic, wireless sensor

ABSTRACT

This paper presents the wideband vibration system of an electromagnetic vibration energy har-

vester that obtained electric power for wireless sensor applications from the ever-change vi-

brations of bridge. It is a system with two degree of freedom vibrations that are composed of

two mass and two spring respectively. One system is housing mass and spring, the other is the

magnetic mass and spring that is the vibration system construction's element of electromagnetic

vibration energy harvester. In other words, it is called dynamic vibration absorber. This paper

show that the ratio of housing mass to magnetic mass decides the bandwidth and the size of

amplitude of magnetic mass in electromagnetic vibration energy harvester.

Therefore, it is necessary to improve the efficiency of energy in electromagnetic vibration energy

harvester for wireless sensor applications.
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Figure 1 The schematic of wideband

vibration energy harvester.
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Figure 2 The mathematical model of

wideband vibration system.
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Table 1 The measured value of bridge vibration.

s S | wF R | uF sF
20 km/h 0.414 m/s> | 23.88 rad/sec
40 km/h 0.447 m/s®> | 21.99 rad/sec
50 km/h 0.348 m/s> | 19.48 rad/sec
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Table 2 The specification of energy harvester.
R g [ 223 3%
M=2 kg C= 0.89 N-s/m | K=967.2 N/m
m=0.05kg | C,= 0.11 N-s/m | A =242 N/m
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Figure 3 Frequency response of magnetic

relative velocity according to housing mass.
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Figure 4 Frequency response of housing

relative displacement according to magnetic

mass being.
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Figure 5(a) Relative velocity of magnetic
according to vehicle velocity(20km/h).
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Figure S(b)Relative velocity of magnetic
according to vehicle velocity (40km/h).
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Figure 5(c) Relative velocity of magnetic
according to vehicle velocity(50km/h).
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Figure 8 Response of magnetic relative

velocity according to damping ratio.
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Figure 9(a) Relative velocity of magnetic

according to damping ratio(¢=0.01).
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Figure 9(b) Relative velocity of magnetic

according to damping ratio(¢=0.03).

15

velocity ( m/fsec )

-15

0 10 20

time ( sec )

Figure 9(c) Relative velocity of magnetic

according to damping ratio(¢=0.06).
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