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Abstract

Piezoelectric Film is an enabling transducer technology with unigue
capabilities. Piezoelectric Film produces voltage in proportion to
compressive or tensile mechanical stress or strain, making it an ideal
dynamic strain gage. It makes a highly reliable, low-cost vibration
sensor, accelerometer or dynamic switch element. Piezoelectric Film is
also ideally suited for high fidelity transducers operating throughout the
high audio (>1kHz) and ultrasonic (up to 100MHz) ranges. The
Piezoelectric Film can become a power source that can be used to power
another device. By flexing the PVVDF film a voltage is created, that
voltage can then be captured and stored until needed.

Research Objective

Our objective states that we will determine whether or not a
correlation exists between wind velocity and voltage output from our
Piezoelectric (PVDF) film sensor attached to a High Visibility
Marking Flag. In order for us to determine this correlation it is
Important to isolate and define the variables we want to evaluate
during the testing procedure. The independent variable will be the
wind velocity in which we will be able to increase and vary the wind
velocity using a wind tunnel. The dependent variable will be the
voltage output produced in response to the wind velocity. Our
approach for collecting the data will be to use a Vernier Differential
Voltage Probe to collect and plot the voltage data in the Logger Pro
Software.

Background

Inspired by Feynman's concepts, K. Eric Drexler independently
used the term "nanotechnology" in his 1986 book Engines of
Creation: The Coming Era of Nanotechnology, which proposed the
Idea of a nanoscale "assembler" which would be able to build a
copy of itself and of other items of arbitrary complexity with atomic
control. Since that time Build it smaller; Build it to operate faster;
Build it to use less energy has been the mantra of industry. The
batteries have gotten smaller but the energy requirements gotten
even smaller. Thus the need to identify a low voltage, low cost
renewable power supply.

Methodology

This test is not a pass/fail. It is a data collection test. The test sample will be inserted
Into a wind tunnel and set at low velocity (1mps). Data will be collected for 10
seconds after the wind tunnel has stabilized. The velocity will be increased in units of
1mps and re-tested. Testing will continue thru 8mps. Repeat the testing three times.
The test will terminate in the event that the flag or the base is moved by the wind
velocity.
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Abstract-Energy harvesting techni q sing piezoelectric materials have been rapidly developed in the world, In o 1

one kind of kinetic energy harve g plezoelectric material was pr | sed and dev 11 ed; the h ester ll lFl lJl
Piezoelectric Device (FPED). The FPED as applied to wave and current energy, wind energy and vibratio y. In this study,
improving the FPED, a new type of\viudeuerg} hnn’eslu’wnspl'oposed an[l [le\'elope(l fo geuemte electric pov f m hroad band
of wind conditions, especially low wind and breeze. The energy harvester consists of a piezoelectric material nn(l a thin soft material,
which is Flexible Piezoelectric Sheet (FPS) for wind energy harvesting. The theoretical approach was provided using a classical

Figure 3. Build the test Figure 4. Mount the test
models model in the Wind Tunnel

Figure 5. Add the sensor hardware
to interface with the computer

Figure 7. Calibrate Sensor

1mpswind velocity (trial 1 & 2} with base line data

We also ran a continuous test increasing the mps
every 60 seconds but running the program
continiously. Notice the jump at 4mps.

We began collecting the data. 10 seconds for each
1mps of wind velocity increase. Our range was
between 0-mps and 8-mps (18 mph)
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We placed the data extrapolated from Matlab We also used Matlabto look at the amplitude of the
into an Excel spreadsheetand printed the graph  voltagesignal. Again it showed the highest amplitude
Note: voltage is represented as RMS Voltage between 4-5 mps.
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Our goal for this research was to see If there was a correlation between
wind speed and the amount of voltage that we could produce. Based
on the data we collected, we feel that not only is there a correlation but
that between 4 and 5 meters per second the ability of our sample
peaked out the amount of voltage it could produce. Given time we
could have trialed other sample shapes, areas, thicknesses to explore
the optimum film and wind speeds for maximum voltage capture.
Based on frequency vs amplitude 4-5 mps appears to maximize flag
movement.
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