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Abgtract: Alternative power sources for roadway accessor@és theen brought to light through energy harvesting
technologies. Several types of nanogeneratorsaraes$t energy from rotating automobile tires byigshe piezoelectric
effect to generate electricity from these roadsth&swheel is pressed against the piezoceramis,dislergy is harvested
by embedding them within a protective packagehla paper, we demonstrate the testing of sevepaistpf electric
vehicles and how they are tested for electric perémce and determine the output voltage and current

1 Introduction ‘ :
A growing interest among researchers has been . ; g pchapng

with Piezo. disk
o

generated by energy harvesting technology. Vartgomss
of energy harvesters can convert ambient energy to
electricity, including thermoelectric, electromatice
photovoltaic, and piezoelectric [1-5]. The mostdurctive
method is piezoelectric energy harvesting, espgcal
roads under wheel cars. It is coming in secondr afte

photovoltaic [6-9]. We have before sits of designin i i buse plate
piezoelectric as follows:
- Type, Design characteristics, Figure 1 LAD1 (layout of the assembly design) of HER
- LAD1 (Figure 1), It contains up to six piezocefam
disks.

2 Testing LAD1 designing of piezoelectric
Before starting to explain the testing, we neetett
the disk piezoelectric which is protected by Teflon

Figure 2 The types of disks piezoelectric
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1- tests the stack of piezoceramic-disk: P _ Jv )
We prepared three specimens as single-layer stacks, F ~ R.F

double-layer stacks, and four-layer stacks, andsethe
specimens were made by Zibo Yuhai Electronic CezamP/F: it is the Power/force ratio.
Co., Ltd. figure 2. Show the three types of disés ov: it is the output voltage.
piezoelectric PZT-51. R: it is loading resistance.
An illustration of the setup of the testing framande
found below. To determine the force applied to the A piezoceramic disk with a parallel connection
paradigm, a load resistance is attached to it afat® generates a different loading resistance when ainnuan
meter is placed above it there. power output. The single-piece generator shoulc g
The paradigm is set upon an electric shaker sugporthighest R of the double generators, while the fiace
by a steel stabilizer. Lab Master software connects generator should have the lowest R. Also, in génera
computer to the meters and collects testing daféerBnt  generators should have the lowest power-to-fort¢® ra
loading resistances are applied to each specimebté&in possible, while four pieces of piezoelectric getwsa
voltage output data. Based on the output voltage, tshould have the highest.
following formula can be used to calculate the pdfwece As shown in figure 3, the plots of (P/F) versus diog
ratio, and also depending on 1.21V of voltage ca® g Resistance are shown.
approximately 91 N of stress. so, we write (1):

1.20€-09
‘;:\. /'//
1.00E-09 /
8.00E-10 i
\ /,;{:f o

£ 6.00E-10

4.00E-10

//
A
2.00E-10
0.00E+00
0 500 1000 1500 2000 2500
R

Figure 3 the graph of the single-layer generator between P/f & R
We found here that when R equals about 2230He

p/f will be more than about 1.14 x1@vatts/N, now we
need to check with a double layer as figure 4.
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Figure 4 the graph of the double-layer generator between P/f & R

Our results here show that for R around 1380He p/f According to figure 5. Referring to R as 1120 khe
will be more and equal to about 2.51x¥Owatts/N. power/force is equal to about 1.01x1@vatts/N.
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Figure 5 the graph of the four-layer generator between P/f & R

Double and four layers from all schemes for everyotating on the top of the piezoelectric layer lasven in
single layer show that the four-piece generator§ wifigure 6. A wheel's speed can range from (0 — b¥hkand

provide the best performance. for frequency between (0 to 48Hz). Under real icaff
conditions, this simulates very closely the loading
2- tests of LAD1 harvester: conditions on real pavements.

It is tested by a model mobile loading simulatanirthe
company PAVETESTING; it consists of a small wheel
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Figure 6 Model Mobile Loading Smulator

The LAD1 harvester was tested at different whee3 Conclusions
speeds and with different resistors (385 K65 K2). With  \we demonstrate in our previous demo how to test for
an increase in electrical resistance and a speeedise in  glectric performance and voltage output. We have
testing, power output is increased. In the regidre® fabricated and tested many piezoelectric energyelséers
equivalent resistance of the harvester and loadlsgu according to the proposed design, and all previous

maximum power output should occur.

For 335 I©2 we found:
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For 565 I we found:

50

o o
FREQUENCY
o o

0.00E+00 5.00E-05 1.00E-04 1.50E-04 2.00E-04 2.50E-04 3.00E-04 3.50E-04 4.00E-04
POWER

calculations indicate that the power will be greatéth
higher voltage.
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