Dear Professional Engineers in California Government,
My name is Lauren Harris, I’m in 12th grade, and I’m from the school of High Tech Los
Angeles, Lake Balboa. I am truly grateful and honored to have received the highly prestigious,
Marilyn Jorgensen Reece award from you at the 69th annual Los Angeles County Science Fair.
After completing similar projects to this over the last 7 years at the Science fair, I am very happy
to have received this recognition, and especially to know that I might make a difference in
helping to move the technology of today forward. By giving me this award you have not only
given me another reason to persevere with my interest in engineering, but to also expand further
with my project and with my aspirations to become an engineer. I know that Marilyn Jorgenson
Reece was the first registered female civil engineer in the state of California, and that she helped
pave the way for millions more female engineers in her field. That’s what I hope to do by
demonstrating my project and to show other people what women are capable of in the STEM
fields.
My early passion for engineering projects began when I was in the 3rd grade. My favorite
film at that time was October Sky, which was based on a true story about a boy who was drawn
to science and who wanted to build rockets. He and his friends worked really hard and eventually
made it to the county science fair. The main character, Homer H. Hickam Jr., won with a project
on the rockets that he designed and built. Homer eventually went on to become an engineer for
NASA and to help design and build the Space Shuttle engines. That story resonated so much
with me personally, and from that moment I knew I wanted to become an engineer. I started
reading books on rockets and different types of engineers. I remember thinking that most of the
books only talked about male engineers. I wanted to be the exception. When I finally made it to
middle school, I conducted my first science fair project. It was a simple project based on airplane
wing design, but it was a science fair nonetheless. I have now completed 7 years of science fairs,
my final one being my favorite.
My project’s title this year was, Piezoelectric Energy Generation from Roadways and
Pedestrian Walkways: a practical field test of a piezoelectric speed bump and floor panel. The
purpose of this project is to capture green energy from the Piezoelectric Effect. This is the ability
of piezoelectric materials to generate electricity in response to the application of mechanical
stress or strain resulting in deformation. The effect is reversible because application of an
electrical current also generate stress on the piezo material causing it to deform and vibrate. It
has common uses such as the ignition source for lighters, and in amplifying sounds from electric
guitars. Many piezoelectric energy-generating approaches are conducted on a small scale, such
as using piezoelectric shoes to charge personal electronics. However, my project tests a potential
way to harvest much larger amounts of energy from road vibrations caused by cars driving over a
speed bump or from floor vibrations caused by pedestrian traffic over a floor panel. Many natural
materials are piezoelectric such as crystals (quartz, sucrose), bone, enamel, and even
DNA. Synthetic materials like ceramics have also been created. For this project, I generated
naturally occurring Rochelle salt crystals and used a quartz crystal to demonstrate the

piezoelectric effect. I used synthetic ceramic piezo tiles to build a speed bump and floor panel. I
tested the energy generated and stored by my design using different car models and from people
of different weights. I then made estimates of energy generation for its use within a typical
neighborhood street within the Los Angeles area such as like my own, and if used on the floor of
a Metro subway entrance during peak-use times.
My experiments demonstrate that my piezoelectric speed bump placed at an
intersection in Sherman Oaks which carries approximately 31,000 cars per day could produce
enough power (average 8 kilowatt-hours per day) to power 3 incandescent or 16 LED traffic
lights saving $1800-$6000 per year for the city. If one of these speed bumps was placed at every
intersection, excess power would be generated beyond what is needed for the traffic lights and
could be stored to run streetlights as well.
If the piezoelectric foot plate were used in a busy LA Metro station it would produce 19
kilowatt-hours per day with average commuter traffic (235,849 passengers daily). A single panel
would not produce enough power to run a typical 35 feet high, 40 horsepower escalator which
uses 164 kWh per day. However if only 18 floor panels were used it would be possible to
generate enough power for the escalator.
I would, again, like to thank the Professional Engineers in California Government for
awarding me the 2019 Marilyn Jorgensen Reece Award. Presenting my project for you has been
such an honor and an amazing opportunity for me to show my research to people who have the
potential to help me move it forward. This has been such an incredible opportunity for me in my
last year at the LA county Science and Engineering fair. The Marilyn Jorgensen Reece award has
inspired me to continue with my passion for research and for engineering. Thank you.
Sincerely,
Lauren Harris

