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Abstract : In recent years the development of sustainable energy sources is getting extensive research interest due to the
ever-growing demand for energy. As an alternative energy source to power small electronic devices, ambient energy harvesting
from vibration or human body motion is considered a potential candidate. Despite the enormous progress in the field of battery
research in terms of safety, lifecycle and energy density in about three decades, it has not reached the level to conveniently
power wearable electronic devices such as smartwatches, bands, hearing aids, etc. For this reason, the development of self-
charging power units with excellent flexibility and integrated energy harvesting and storage is crucial. Self-powering is a key
idea that makes it possible for the system to operate sustainably, which is now getting more acceptance in many fields in the
area of sensor networks, the internet of things (IoT) and implantable in-vivo medical devices. For solving this energy harvesting
issue, the self-powering nanogenerators (NGS) were proposed and proved their high effectiveness. Usually, sustainable power
is delivered through energy harvesting and storage devices by connecting them to the power management circuit; as for
energy storage, the Li-ion battery (LIB) is one of the most effective technologies. Through the movement of Li ions under the
driving of an externally applied voltage source, the electrochemical reactions generate the anode and cathode, storing the
electrical energy as the chemical energy. In this paper, we present a simultaneous process of converting the mechanical energy
into chemical energy in a way that NG and LIB are combined as an all-in-one power system. The electrospinning method was
used as an initial step for the development of such a system with a β-PVDF separator. The obtained film showed promising
voltage output at different stress frequencies. X-ray diffraction (XRD) and Fourier Transform Infrared Spectroscopy (FT-IR)
analysis showed a high percentage of β phase of PVDF polymer material. Moreover, it was found that the addition of 1 wt.% of
BTO (Barium Titanate) results in higher quality fibers. When comparing pure PVDF solution with 20 wt.% content and the one
with BTO added the latter was more viscous. Hence, the sample was electrospun uniformly without any beads. Lastly, to test
the sensor application of such film, a particular testing device has been developed. With this device, the force of a finger tap
can be applied at different frequencies so that electrical signal generation is validated.
Keywords : electrospinning, nanogenerators, piezoelectric PVDF, self-charging li-ion batteries
Conference Title : ICPM 2021 : International Conference on Piezoelectric Materials
Conference Location : Tokyo, Japan
Conference Dates : November 11-12, 2021

World Academy of Science, Engineering and Technology
International Journal of Electrical and Computer Engineering

Vol:15, No:11, 2021

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
le

ct
ric

al
 a

nd
 C

om
pu

te
r E

ng
in

ee
rin

g 
Vo

l:1
5,

 N
o:

11
, 2

02
1 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
40

03
1.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 15(11) 2021 1

https://publications.waset.org/abstracts/140031.pdf

