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Abstract

This research aims to develop a rectifier
circuit most suitable for piezoelectric vibration
energy harvesting in military backpack application.
The three topologies of low voltage losses
rectifier; full-wavebridge rectifier, capacitor-
damped rectifier, and semi-active rectifier have
been compared. The most suitable rectifier for
this application is the circuit that lowest voltages
drop. The energy produced by piezoelectric
material was depended on the motion and make
intermittent energy andearn low level energy.
Thus, the reduction of voltage drop was the key
to achieve more efficiency. On the experiment,
the low loss rectifier circuit has been selected
for 3 types.

The experiment results showed the three
rectifier circuits at the same vibrating circumstance;,
bridge type, capacitor-damped type, andsemi-
active typecan produce 0.72 V, 0.54 V, and 0.77 V
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respectively. Therefore, the semi-active type
achieved the highest level of efficiency for the

vibration energy harvesting application.

Keywords: Vibration Energy Harvesting, Piezoelectric,

Semi Active Full-wave Rectifier
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Energy Harvesting Data for Middle Clamp Location

Acceleration Frequency | Tip Mass | RMS Power | RMS Voltage | RMS Current | Resistance
Amplitude (g) | (Hz) (gram) (mw) V) (mA) (k)

0.25 132.0 0.0 0.1 1.1 0.1 17.9

0.50 131.0 0.0 0.2 1.9 0.1 18.3

1.00 131.0 0.0 0.7 3.4 0.2 15.7

2.00 129.0 0.0 2.2 5.4 0.4 13.0
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- Avuenwananiiluasu (1050D) way
meluiluasy (210D) 1deufuth 2 Fughe PU x 2

- uInnsELUman 58.4 cm x 34.3 cm X

21.6 cm (23"H x 13.5” W x 8.5”D)

- guanseid1fud1e 42 cm x 15.24 cm x
4.4 cm (16.5” x 6” x 1.75”)

- A7uguesnsndl 3,342 av.fa nie
55 ans

- dhwinnsgidagnig (isugaifiuiien
NEIU) 2.26 kg. (5 bs.)

- amnsnuthwilnlégean 36 ke. (80 bs.)
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Specification Detail
Battery Configuration 4s1p
Nominal Voltage 14.4V
Maximum Voltage 16.8V
Charge current 1.6 A
Continuous allowable discharge current Limit at 5A
Operating temperature Charge upto
45°C
Discharge upto
60°C
Over voltage protection 4.35V +0.025 V/cell
Under voltage protection 270 V £ 0.08 V/cell
Shortcircuit protection Electronics protection
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