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An Experimental Investigation of Power Scavenging from Human Walking

R. Hosseini*”, H. Fatehi Narab?
! 'Young Researchers and Elite Club, South Tehran Branch, Islamic Azad University, Tehran, Iran.
2 MS, South Tehran Branch, Islamic Azad University, Tehran, Iran.

Abstract

Energy harvesting or energy scavenging is the process of extracting energy of the surrounding environment,
through various methods. No need to replace worn-out batteries and reducing maintenance costs and the use
of medical devices within the body, are the important reasons for using energy harvesters. Piezoelectric
materials are a class of smart materials that convert mechanical strain into electrical voltage and produce
higher power density compared with other materials. Thus piezoelectric materials, are the main options in
energy harvesting from vibration and mechanical movements. For energy harvesting and storage, shoe heels
are suitable sources of mechanical stress, deformation and vibration during human walking. The purpose of
this paper is to examine the possibility of using piezoelectric materials in footwear as a power source for
charging the battery. The results of the tests, show that the use of piezo-ceramic converter for energy
harvesting from the pressure of feet walking, can produce maximum power of 55mW. It will takes 19 hours
to charge a rechargeable battery with a voltage of 2.1 volts and a current of 900 mA.

Keywords: Energy harvesting; Piezoelectric; Walking; Shoes; Mechanical energy.
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TH-6R Dimensions & Physical Properties
0.0358 Ibs

163g

2.985” x 2.0407

75.82 mm x 51.82 mm
3.00 x 2.040™

76.20 mm x 51.82 mm
0.015

0.38 mm

0.028™

0.71 mm

0.167"

4.24 mm

Mass

Footprint (domed)'

Footprint (flat)’

Piezo Thickness

Total Thickness

Dome Height'

TH-6R Specifications: Electrical and Mechanical Properties
Typical Maximum Displacement

Max. Voltage'

- Black F
P + Peak to Peak Simply Cantilevered "
- (Zero DC offset) | Supported -

77 nF 00V 450V +- 450V 0.065™ 0.125" 30 Inf

1.65 mm B08 mm 13N

Displacement Measurement Point Displacement Measurement Point

e ¥
e

v 20 = Centerline
Dome Height
Tab Tangent Line ":
— -
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