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Cagri Aytekin, Grade 11
Berk Suleyman, Grade 11
Erkam Curuk, Grade 11
Putnam Science Academy, Putnam, CT
A Novel Approach to Removing Oil Spills from Seawater by using Sustainable and Cost-efficient Materials
Connecticut Science & Engineering Fair Awards
! Pfizer Life Sciences Awards --- 3rd Place - Life Sciences Senior High Team - Plaque
! Environmental Sciences Awards with CACIWC --- 1st Place HS- $500, Plaque, CACIWC gifts , Trip to Compete ISWEEEP, Houston
! EnergizeCT/CL&P/eesmarts Future Sustainability Awards --- High School Finalist - Medallion and Acrylic Award
! University of New Haven 11-12th Grade Awards in Engineering & Science --- $100 For Top High School Project
in Environmental Science

Abstract
The aim of this project is to find cheaper, less harmful, and more efficient alternative to the current oil spill cleaning methods in
contaminated oceans and seas, a global problem that is overlooked and thus leading to the death of many biotic and abiotic marine
species. In order to accomplish this, we have researched natural absorbents. 10 different natural materials (sawdust, peanut shells, corn
cob, coconut shards, chicken feathers, sheep fur, goat fur, human hair, sunflower seed shells and pumpkin seed shells) were found that
seemed to have high absorption rates and were deemed waterproof. Several water tanks filled with saltwater were used and crude oil
was added to them. Then, materials were dipped in the oil for specific periods of time. Then, materials were weighted again and the
purity of the water inside the tanks was measured. Following that, tested absorbent materials were placed inside a centrifuge and
measured how much oil each of the materials had absorbed. After a look at the recorded results, we came to the conclusion that
chicken feathers have had the greatest amount of oil absorbed, with 0.32 liters per 100 grams of water. This shows that softer
materials have better oil absorption rates, and surface area may contribute to this. This experiment has also shown that the amount of
feathers does not affect the ratio of oil collected. All in all, this method should be put into effect immediately, so no more harm is
caused by oil onto the marine life.

Biography
Erkam Curuk is a devoted international student who was born in Amsterdam but came to
the United States for academic excellence. He is currently a Junior at Putnam Science
Academy, a private boarding school in Putnam, CT. Although it may be Erkam’s second year
in the “Land of the Free” he has made the most of his opportunities and qualified for the
international science fair in Houston Texas, representing both the United States and The
Netherlands in his ventures towards gold. Erkam is devoted to his studies in environmental
sciences and is planning on furthering his devotion and studies with extensive research in
College.
Berk Suleyman is a junior at Putnam Science Academy. He’s from Brooklyn, NYC and his
interests include soccer and boxing. He loves chemistry and is a crazy history fanatic, and
plans on studying at NYU.
Cagri Aytekin is a very determined junior at Putnam Science Academy, coming from
Istanbul, Turkey. Even though this is his first year in the States, Cagri has shown what he is
capable of in school as well as in the competitions he participated in. Being a math genius, he
has won various awards and came first in the national math challenge in Turkey. Cagri also
does wonders in other subjects like chemistry and physics. His talent, however, is not limited
to just math and science; he is also a music lover and plays three instruments. Devoting most
of his time to his studies, he is striving to go to one of the top colleges in the nation.
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Ethan Novek, Grade 9

Greenwich High School, Greenwich, CT

Creation of Tidal Power from Infiltrating Coastal Ground Water via a Novel Tidal Barrage System
Connecticut Science & Engineering Fair Awards
! Dominion Nuclear Connecticut Physical Sciences Awards --- Finalist - Physical Sciences Senior High - CSF
Medallion & Acrylic Award
! Barnes Aerospace Applied Technology Awards --- 1st Place High School - $500 and Plaque, Medallion
! EnergizeCT/UI/eesmarts Alternative/Renewable Energy Awards --- 1st Place High School - $500 Cash and
Plaque, Trip to Compete I-SWEEEP, Houston
! UTC Aerospace Systems Awards for Excellence in Engineering --- $1,000 cash and plaque for excellence in
engineering
! United Technologies Corporation Awards --- $500 in UTC Common Stock, Plaque, Backpack, Book, and Annual
Report
! Connecticut Association of Physics Teachers --- $100 Senior project
! Long Island Sound Foundation, Inc. --- $500 Life Science/Environmental Science/Physical science
! Connecticut Invention Convention --- $50 gift certificate & invitation to present at CT Invention Convention as “CIC
Next Step Inventors”

Abstract
Tidal power is a predictable, clean, renewable energy resource with a significant capacity factor. Problems with tidal power systems
including harm to marine life, restricted access to open water, and damage by floating debris, have hindered their adoption and
implementation. Harnessing the tidal energy of ocean water infiltrating beaches is a viable solution to these issues. This solution
captures energy from changes in tides below the beachfront surface, through a variation of the tidal barrage from ocean water
infiltrating coastal beaches. This research tests the viability of the system through a three step process: 1) Calculate and Test Water
Infiltration/Seepage, 2) Determine Electricity Production, and 3) Build and Test Working Prototype. Seepage and optimal seepage
region size were calculated using Darcy’s law, which concludes the seepage area can have 5x less volume than the storage area in
coarse sand, 10m distance from ocean. The experiments conclude seepage follows local tides at a ¼” delay in coarse sand (~8.5ft tide)
and ~3.5-4” (10m distance, ~6ft tide) in fine/uniform sand. In part two, electricity production was calculated using the formula
E=½Apgh2. A 1000m3 water storage region would generate 16kwh, 26.66kwh and 53.33kwh per day at 3m, 5m and 10m tides
respectively. In part 3, a working prototype with a 32-gallon storage tank was tested 10m from the ocean in a fine/uniform sand beach.
Electricity output was 0.315 watts (predicted 0.34 watts) at a 20” head height, confirming electricity production calculations and
proving adequate seepage in low hydraulic conductivity beaches.

Biography
Ethan Novek is a Freshman at Greenwich High Schoo enrolled in the Honors Science
Research Program. In 6th grade, Ethan competed in the Connecticut Invention Convention.
His invention, Ventricity, won the CL&P Energy Award and became the cover photo of the
Connecticut Invention Convention Brochure the following year. In seventh grade, Ethan
invented an apparatus that improves the efficiency of Savonius blade wind turbines by 30%.
In 2013, Ethan competed at CSEF, winning first place in physical science and the CSTA
Marty Tafel Student Research Award with the project, Inertial Propulsion Through
Employing a Reciprocating Motor and Potential Energy Storage to Generate Unidirectional
Motion. This year, Ethan won First Place in the EnergizeCT/UI/eesmarts
Alternative/Renewable Energy Category, First Place in the Barnes Aerospace Applied
Technology, the UTC Aerospace Systems Excellence in Engineering Award, the United
Technologies Corporation Award, The Long Island Sound Foundation Award, The
Connecticut Association for Physics Teachers Award and was invited to present at the CT
Invention Convention (CIC) as a “CIC Next Step Inventor.” Ethan devised a system that
solves the many issues with current tidal power systems, such as harming marine life,
restricting access to open water, and damage from floating debris.
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Bridget Oei, Grade 12
East Catholic High School, Manchester, CT

Investigating the Efficacy of Bioluminescent Mushroom Panellus Stipticus as a Biosensor to Detect the Toxicity
of Water Contaminants
Connecticut Science & Engineering Fair Awards
! Pfizer Life Sciences Awards --- 2nd Place- Life Sciences Senior High- $300 & Plaque, Trip to compete at Intel
ISEF
! Environmental Sciences Awards with CACIWC --- 3rd Place HS- $100, Plaque, CACIWC gifts
! EnergizeCT/CL&P/eesmarts Future Sustainability Awards --- 1st Place High School - $800 Cash, Plaque, and Trip
to Compete I-SWEEEP, Houston
! Alexion Biotechnology Awards --- 1st Place- Senior High- Trip to compete at Intel ISEF, $1000 & plaque,
! Connecticut Science Supervisors Association --- $125 for a high school project
! Milton Fisher Science Fair Award for Innovation and Creativity --- For Excellence in Creativity and Innovation by a
High School student, $200 cash
! University of New Haven 11-12th Grade Awards in Engineering & Science --- $100 For Top High School Project
in Sustainability

Abstract
Conventional chemical assays of water samples typically target certain chemicals and are difficult to apply to a broad range of water
contaminants. An economical and robust bioassay method for determining the toxicity of water contaminants should help improve
public health worldwide. This research explored the effect of six common water contaminants - CuSO4, ZnSO4, NaNO3, HgCl2,
Atrazine, and Permethrin, on the bioluminescence of the Panellus Stipticus mushroom. Panellus Stipticus was cultivated using two
methods; a nutrient culture method and a plug spawn method. The harvested mushrooms were introduced to contaminants that were
diluted according to EPA Maximum Contaminant Level values and at other varying concentrations. Decay in Panellus Stipticus
bioluminescence intensity was visually monitored as well as measured using a Sper Lux/FC meter. Decay can be visibly observed with
bioluminescent intensity reduction of 10%. The bioluminescent intensity of Panellus Stipticus was measured at 4.7 lux. 30 minutes
exposure to metal salts, CuSO4, HgCl2, and ZnSO4, reduced the bioluminescent intensity by 68-72%. 90 minutes exposure to alkali
metal salt contaminant, NaNO3, showed a reduction of bioluminescence intensity by 15%. Panellus Stipticus subjected to Atrazine and
Permethrin contaminants showed a reduction of bioluminescence intensity by 12-13% after 150 minutes. Bioluminescence intensity
decay of 10% or greater could be detected within 130 minutes under all contaminant concentrations. This makes Panellus Stipticus a
viable qualitative and quantitative biosensor to detect toxicity of water sources.

Biography
Bridget Oei is a senior and Student Body President at East Catholic High School. She is an
Archdiocese of Hartford Summa Scholar, a National Merit Commended Scholar, an AP
Scholar and member of the National Honor and Tri-M Music Honor Societies. Bridget is the
recipient of the 2014 Connecticut Women of Innovation Youth Leadership Award. She was
a 2nd place Intel ISEF Grand Award Winner; a four-time medalist and a two-time Grand
Award Winner at the I-SWEEEP Science Olympiad; and a 2012 inductee to the National
Gallery for America’s Young Inventors receiving a citation from President Barack Obama.
Bridget is a recipient of the George Eastman Leadership Award for her work in developing a
fine arts program for Grace Academy, an all-girl grade school in inner city Hartford, CT for
low income families. Besides academics, science, and community service activities, Bridget
has a passion for dance. In Irish Step Dancing, Bridget is the 2014 Young Arts National
Winner, the current and two-time New England Champion, a 10 time North American
medalist and currently ranked 2nd, and a two-time World Medal holder and currently ranked
6th. She also placed 5th and received a scholarship from the Hartt School of Performing Arts
at this year’s Connecticut Classic ballet competition. Bridget will be attending the University
of Connecticut on a full scholarship as a Stamps and Nutmeg Scholar. Bridget also plays the
piano, fiddle and is an avid sailor and surfer.
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Aasiya Ahmed, Grade 11
Aden Khan, Grade 11
Usra Qureshi, Grade 11
Madina Academy Upper School, WIndsor, CT
A Novel Wind Turbine Design Incorporating Photovoltaic Cells and Piezoelectric Sensors
Connecticut Science & Engineering Fair Awards
! EnergizeCT/UI/eesmarts Alternative/Renewable Energy Awards --- High School Finalist - Medallion
! University of New Haven 11-12th Grade Awards in Engineering & Science --- $100 For Top High School Project
in Energy & Transportation

Abstract
The exploration of renewable energy has increased exponentially due to the rapid depletion of fossil fuels. Sustainable resources that
are in high demand include wind and water power, geothermal and solar energy, and power accumulated through motion.
The
objective of the experiment was to design and engineer an innovative wind turbine that incorporated both solar and piezoelectric
technologies, as well as a control system that regulated the power generated. The constructed wind turbine, solar panel, and
piezoelectric sensors were collectively capable of producing optimal energy to charge our 12-volt lead acid battery. The solar panel
yielded 13.77 volts when in a series connection, and an average 0.57 volts per individual cell. The homemade solar cells yielded lower
readings than those of the manufactured cells; however, they were more inexpensive and made with readily available materials, which
emphasizes the potential of their use in impoverished regions. At low wind speeds, the turbine consistently generated between 0.44 and
0.61 volts. The piezoelectric effect, which occurs when energy is harnessed from motion and vibrations from the turbine, was also
incorporated; the sensors used yielded a sufficient voltage from the turbine movement created by low wind levels. Cost was heavily
considered during the construction phase of the wind turbine, as the design was intended to perform well in impoverished geographic
locations with sufficient wind and solar radiation; the system created was cost-effective and composed of parts easily accessible in
such regions. Our results emphasize the potential of the engineering of economical renewable energy systems.

Biography
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Margaret Cirino, Grade 9
Greenwich High School, Greenwich, CT

Optimizing Hydrogen Production From a Piezo-electrochemical Water-Splitting Mechanism with Low-Cost
Synthesis of ZnO and BiFeO3 Nanostructures
Connecticut Science & Engineering Fair Awards
! Dominion Nuclear Connecticut Physical Sciences Awards --- 4th Place- Physical Sciences Senior High Individual Plaque
! EnergizeCT/UI/eesmarts Alternative/Renewable Energy Awards --- High School Finalist - Medallion
! UTC Aerospace Systems Awards for Excellence in Engineering --- $1,000 cash and plaque for excellence in
engineering

Abstract
The current energy crisis has sparked many scientists’ interest in alternative energy sources, specifically the supplementation of a
hydrogen economy that is reliant on fuel-cell technology. Recently, a new water-splitting mechanism called the “Piezoelectrochemical” (PZEC) effect was found to be capable of generating hydrogen by submerging piezoelectric fibers in water and
applying an oscillating force. This way, hydrogen can be created from water-splitting using otherwise wasteful vibrational movements
found in the environment. Unfortunately, current methods of generating hydrogen through the PZEC effect, using BaTiO3 dendrites as
the piezo material, are highly inefficient. It is predicted that hydrogen production would be significantly increased by selecting
chemically stable piezo materials with large aspect ratios and surface areas, allowing for greater electrical charge. This research
provides an optimized, low-cost route for zero-emission hydrogen production through the PZEC effect by applying ultrasonic
vibrations to ZnO interwoven microfibers and BiFeO3 nanodendrites. ZnO microfibers were synthesized atop an organic eggshell
membrane biotemplate. These microfibers and BiFeO3 nanodendrites were characterized with SEM/EDS analysis, and separately
placed in di-water. An ultrasonic cleaner was used to apply mechanical force to the piezo materials, and H2-production was measured
using GC-TCD. Vibration of ZnO biomorphic interwoven microfibers (0.003g/ml di-water) led to a H2-production rate of 5.46×10-1
ppm/s, which is 102 greater than literature using BaTiO3 dendrites. The H2-concentration (% percentage of sample) was found to be,
on average, 0.139%. Sonication of BiFeO3-nanodendrites produced a H2-production rate of 3.34×10-1 ppm/s, which is attributed to
charge cancellations resulting from the dendrite morphology.

Biography
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Andrew Ma, Grade 11
Greenwich High School, Greenwich, CT

Temperature-Induced Concurrent Removal and Recovery of Wastewater Ammonia-Nitrogen
Connecticut Science & Engineering Fair Awards
! Dominion Nuclear Connecticut Physical Sciences Awards --- Finalist - Physical Sciences Senior High - CSF
Medallion & Acrylic Award
! Environmental Sciences Awards with CACIWC --- HS Finalist - CACIWC gifts, CSF Medallion, Acrylic award
! Stockholm Junior Water Prize --- Certificate, Letter,$50 gift card to Amazon given by CSEF, possible advance to
further competition
! Yale Science & Engineering Association, Inc. --- Certificate,$50 gift card to Amazon given by CSEF
! Mu Alpha Theta --- Certificate, $50 gift card to Amazon given by CSEF

Abstract
Ammonia-nitrogen (NH4+ and NH3) has a variety of important applications. When discharged through wastewater effluent, however,
ammonia-nitrogen causes a multitude of environmental problems. The objective of this research is to design, evaluate, and model a
novel process and apparatus for wastewater ammonia-nitrogen removal and recovery. In a newly-designed dual-chamber apparatus,
increased temperature drives the following net reactions: (#1) NH4+(aq) → NH3(aq) + H+(aq), (#2) NH3(aq) → NH3(g). Net
reaction #2 is accelerated by depressurization. Together, this constitutes the conversion of aqueous wastewater ammonia-nitrogen to
gaseous ammonia-nitrogen, which can be drawn out and reused. The apparatus was tested with synthetic wastewater solutions of pH
10 at varying concentrations. For example, in a 2-hour single round of apparatus operation (final temperature 65ºC), the 30mg/L
system reached equilibrium, with 26.51% of ammonia-nitrogen removed/recovered. The experimental results were generalized
mathematically for all initial temperature, final temperature, ammonia-nitrogen concentration, and pH combinations. Both
experimentally and mathematically, it was observed that virtually any desired removal/recovery percentage (i.e. >99%) could be
achieved through multiple rounds of operation if the gaseous ammonia product is removed from the system between rounds. In
comparison to existing removal and recovery techniques, this new process is advantageous in that it: (1) produces unbonded,
uncontaminated ammonia, (2) does not require chemical absorption for recovery, (3) does not depend on environmental/biological
factors, and (4) utilizes a simpler and concurrent mechanism. Overall, the process provides the dual environmental benefits of
economically incentivized wastewater purification and a viable alternative to the energy-intensive conventional ammonia synthesis
process.

Biography
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Omer Tekin, Grade 11
Abidin Emhan, Grade 11
Taha Cangoz, Grade 11
Putnam Science Academy, Putnam, CT
Alternate Source of Paper from Melons
Connecticut Science & Engineering Fair Awards
! Pfizer Life Sciences Awards --- Finalist - Life Science Senior High Team - CSF Medallion & Acrylic Award
! EnergizeCT/CL&P/eesmarts Future Sustainability Awards --- 3rd Place High School - $300 Cash and Trophy

Abstract
For many years the basic source for paper is from trees, but besides trees people tried to use many other sources unfortunately it did
not work and now it has affected the Earth`s entire ecosystem with humanities overwhelming usage of paper. Since the before 1947 the
Earth was covered in 5.9 million hectares of forest. Then the paper industry exploded. Since then 3 million hectares of trees have been
cut down and thousands of species have been lost. Our project is based on; a way to find a new and ecologically beneficial way to
construct paper through various melon endocarp layers. If we use melons in the place of trees to make paper, then the amount of trees
being cut down, the amount of species being destroyed, and the amount of oxygen in our air would go in the opposite direction because
of the dramatic decrease of trees being cut down. They cut hundreds of years old trees to make paper but in order to grow melon, it
only requires 3-4 months. We have taken the endocarp out of melons and mix that layer with homemade glue and flatten it into a thin
paste layer. Then later, dries it out into a piece of paper. The end result of this project is the full sized A5 paper that you can be able to
write on. Ultimately our project is totally harmless to ecological systems, because instead of cutting down of trees we will use fiddling
waste product of melon.

Biography
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Bryce Anderson, Grade 10
Greenwich High School, Greenwich, CT

Inclusion of Thermoelectric Generators in Glass Building Materials to Produce Useful Energy in New England
Homes
Connecticut Science & Engineering Fair Awards
! Barnes Aerospace Applied Technology Awards --- Senior High Finalist - Medallion and acrylic award

Abstract
A typical New England home is heated/cooled at least 60% of a year, creating a temperature differential between the internal and
external air that surrounds the outer-components of the building structure. This temperature-differential can be exploited to create
useful electricity by strategically placed thermoelectric (peltier) generators within the structure's building materials. This research will
examine the effectiveness of thermoelectric generators in producing useful electricity when installed in a double-pane window, in a
climate that is typical of a New England home. To begin, the energy conversion efficiency of a single 1”x1" (TEC1-12706) peltier,
embedded in a 1”x1" double-pane of glass, was examined using a modified PCR thermocycler. The relation between peltier output
voltage and ΔT (on opposing plates of glass) was determined to be y=-8E-05x2+0.0109x-0.0192; at ΔT=21ºC, a single thermoelectric
window produced 0.174V with 40.5mA current. A 12"x12"'simulated double-paned window was then constructed to include nine
equally-spaced 1"x1" thermoelectric generators, wired in series. To mimic typical window usage in a New England climate, a heating
blanket was used to effectively provide heat to one side of the double-pane, while the opposite side was cooled with controlled 3ºC
refrigeration. The window's voltage output was then determined as a function of ΔT, and described by y=-2E-07x5+1E-05x4–3E
-05x3–0.006x2+0.1251x+1E-05. At a temperature differential that is typical of the winter months (ΔT=21ºC), the energy-creating
window consistently produced ~0.55V, with a current of ~63.8mA. These results demonstrate the potential of strategically-placed
thermoelectric generators as an effective means to create useful electricity from wasted heat energy.

Biography
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Maxmillian Minichetti, Grade 11
Greenwich High School, Greenwich, CT

A Filamentous Organic Solar Cell Based Piezoelectric Architecture for Powering Commercial and Biological
Electronic Devices
Connecticut Science & Engineering Fair Awards
! Dominion Nuclear Connecticut Physical Sciences Awards --- 5th Place- Physical Sciences Senior High Individual Plaque
! EnergizeCT/UI/eesmarts Alternative/Renewable Energy Awards --- High School Finalist - Medallion
! EnergizeCT/CL&P/eesmarts Future Sustainability Awards --- High School Finalist - Medallion and Acrylic Award
! UTC Aerospace Systems Awards for Excellence in Engineering --- $1,000 cash and plaque for excellence in
engineering
! United Technologies Corporation Awards --- $500 in UTC Common Stock, Plaque, Backpack, Book, and Annual
Report
! IEEE, Connecticut Section --- $250 Honors Award -Senior
! Arthur Mensing Award --- $1000 cash award for excellence in the physical sciences
! Connecticut Invention Convention --- $50 gift certificate & invitation to present at CT Invention Convention as “CIC
Next Step Inventors”

Abstract
The facile and cost-effective fabrication of energy-harvesting smart structures is integral for a number of different scientific fields.
This study seeks to engineer and optimize an innovative, fully-flexible, and mechanically robust filamentous architecture with
combined photovoltaic and piezoelectric energy-harvesting capabilities to derive wearable electricity from human locomotion and
solar radiation. Furthermore, the amelioration of device stability to achieve long operational life-times is a prerequisite for the
successful application of this versatile and promising technology. Therefore, methodologies for stability enhancement were
investigated to address the degradation phenomena apparent in both conventional Organic Photovoltaic Cell (OPVC) and Piezoelectric
Nanogenerator (PNG) devices. Hybrid OPV-PNG architectures were successfully engineered by optimizing a film-type PCDTBT:
PC70BM organic solar cell for filamentous application on the exterior of a similarly optimized ZnO nanowire/PVDF composite
piezoelectric core. Film-type OPVCs exhibited a 160% increase in PCE, after device optimization. Fully-flexible OPVCs paralleled
their rigid counterparts in performance, only 1.8% lower in PCE. Optimized PNG cores generated consistent voltages, demonstrating a
61% increase from control devices. Filamentous OPVC architectures produced approximately 590 mV after PDMS thin film
encapsulation, exhibiting only a 0-6% decrease in voltage output after 240 hours of storage in air. Two OPV-PNG devices were
integrated within cotton textiles to simulate practical application, producing approximately 1.14 V and 310 mV from OPVC and PNG
components, respectively. Such energy-harvesting smart structures may be implemented to reliably power battery-operated devices
such as cellular phones, pacemakers, prostheses, and hearing aids. The versatility of this technology promises additional applications
for energy-harvesting in nature.

Biography

