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Abstract

This paper presents a method for harvesting electric energy from mechanical vibration
using a mechanically excited piezoelectric circular membrane array for inducing electrical
energy for use in aircraft. This is tested using ceramic and polymer piezoelectric materials.
Each circuit consists of four plate materials with parallel and series circuits connection. In this
project, three types of pulsed materials are stimulated by independent vibration measuring
machines. (The vibration like a wing of aircraft), a pulsed mass activation experiment mounted
on a shaker and the last is used wind tunnel for experiment. The results appear as follows.
When experimenting with an independent vibration measuring machines, the piezoelectric
material can not generate electricity. The method of stimulation was not suitable for both
ceramic and polymer piezoelectric. Then the method is activated by using a 0.7 N mass. Press
on the pulse circuits to determine the frequency and amplitude of the vibration. The shaker
was used in the experiment. The experimental frequency is 5-100 Hz, the amplitude is 6-7
dB). The result is that ceramic piezoelectric material can generate electricity by series circuits,
generating up to 2.67 volts.(at 7 dB amplitude, 50 Hz frequency), which is greater than the
ceramic connected to the parallel circuit, generating a maximum voltage of 0.075 V (6 dB
amplitude, frequency 30 Hz). Polymer materials can not generate electricity in this experiment,
since it is not the proper method of stimulation. Finally, it stimulates the piezoelectric circular
membrane array by using wind in the wind tunnel. As a result, the ceramic piezoelectric
material gives a very low voltage due to inadequate force. Polymer piezoelectric material
generating a maximum voltage of 2.51 V from series circuit. And all the results can be
summarized as follows. Experiment was conducted using the independent vibration measuring
machines to determine the suitable method for stimulating ceramic piezoelectric materials to
be applied to the PZT Disk. Then the experiment using shaker can measure the voltage and
power generated from ceramic piezoelectric materials. In the last experiment, wind tunnel
experiments revealed the way in which the use and installation of piezoelectric materials for

inducing renewable energy was made available to aircraft.
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D=6F+P” (1)

= Negative
charge

Positive
charge

+ + + + + + +
'

Electric field
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= 3 a ai
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D=yT + 6F ()

Usingnsal Converse Effect (Wasundsrulwindundsnunina)

S=sT +VY'E (5)
Applied force
o N Strain generated
t SEgEm
] "" Charge / ’: Applied electric
+ generated // /] l | field
+ . p A= TveTveTveTve v /)
++ 4+ F ./ }/
=1 A ' ‘ | Y
------ 4k dos a4y
a) Direct piezoelectric b) Converse piezoelectric
effect effect
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