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A Study on the Energy Scavenging System Using Piezoelectric Effect

Bumkyoo Choi#, Je-yun Lee’, Woo-hun Lee’ and Jae-geun oh’

ABSTRACT

Mostly used sensors have wired powering and two-way cable systems. It is difficult to employ wired sensor
network in ubiquitous era because of a number of sensors and cables. Therefore, sensor networks move from
wired systems to wireless systems for the future. However, the power source is a critical obstacle for wircless
sensornodes. This research represents the new power source which supplies energy sensor node, maintains over
10 years, and thus replaces batteries with limit of lifetime. The system with piezo materials scavenges extra
energies such as vibration and acceleration from the environment. Then it converts the scavenged mechanical
encrgy to electrical energy for powering a sensor, a controller and a circuit for regulating voltage and
transmitting sensor value. This study explains the properties of piezo material through theoretical analysis and
experiments, and demonstrates powering sensor and transmitting data with stored energy (35mJ) for 14 sec. The
developed system provides a solution to overcome the critical problem of making up wireless sensor networks.
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S = compliance
d = piezoelectric modulus
¢ = dielectric constant
k33 = coupling coefficient
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Fig. 1 Schematlc for the 33 mode of the piezo system
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Table 1 Piezo cylindrical material properties and
dimensions for the 33 mode

Symbol| Unit | A type B type

Length L mm 15+0.1 4.5+0.1
Diameter D mm | 6.3%0.1 2+0.1
Permittivity | €5:/€,| - | 1,800 | 1,460
Piezoelectric

charge d33 C/N |450%10-12{367x10-12
coefficient
Piezoelectric

voltage 233 | Vm/N| 27x10-3 |29.2x10-3
coefficient

Coupli

OUPHNE | 93 | L 0.7 0.76

factor
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Table 2 The measured values from the vibrator

Type A Type B

@ 6.3x15mm & 2x4.5mm

o L HAA AT 1 1[3]s5]s
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