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Intro
The urban heat island (UHI) effect describes
the tendency of urban areas to be
significantly hotter than nearby rural areas.  



Intro
One of the leading causes of this effect is due
to the thermal properties of concrete, which
absorbs lots of thermal energy and slowly
radiates it into the environment,



Intro
Through utilizing the Seebeck effect- a
phenomenon in which a temperature
difference between conductors creates
voltage- concrete can be modified into
modules for harnessing thermoelectric
energy. 



How do different materials
incorporated into concrete

samples affect their ability to
generate electricity?

Research Question



Problem Statement
Our study focused on the efficiency of generating electricity from concrete for 3 main

reasons.

The excessive heat in
cities may be

harnessed into
sustainable energy

Our research specifically
wanted to grasp a better

understanding of how
different materials added
to concrete would affect

their efficiency, particularly
in the case of “hybrid

samples”

The Urban Heat Island
Effect shows that

excessive heat may be
detrimental to the

environment of a city

Sustainable Energy MaterialsCity Life



Hypothesis

Control Samples Enhanced Samples
This was just regular concrete to act
as a control to compare samples to.

We expect it to preform below
average, compared to other samples

Enhanced samples have one add-in,
and we expect the majority of these
samples to preform around average
when compared to other samples 

Hybrid Samples
Hybrid samples are concrete samples
with multiple add-ins, and we predict
that these will produce the highest

voltages when tested



This study specifically focused on the addition of carbon
fiber, iron oxide (Fe2O3), graphite powder, and fly ash. We
held a strong focus on the “hybrid” or “mixed” samples as

well as the economic feasibility of each sample.

The Study

Cement Carbon Fiber Iron Oxide Graphite Powder Fly Ash Concrete

Total of 19 samples (including controls)  



Cement
Carbon Fiber Iron Oxide Graphite PowderFly Ash

ConcreteWater Superplasticizer 
( )

Mix-in



Samples of the concrete were made in silicone molds and were
allowed to wet cure for a minimum of 2 weeks. 

19 samples in total were made.

All trials were done in a temperature-controlled environment.
We measured 10 data points for each sample over the course
of 4 trials, totaling 760 data points.

Samples

Data Trials

Methodology



Trials
Our data collection consisted of 4
trials. One with copper end caps at
72°F (C72), one without copper end
caps at 72°F(N72), one with copper
end caps at 32°F(C32), and one
without copper end caps at 32°F
(N32). 

Photo taken April 19 , 2026th



Quantitative Data
All data in this
experiment was
charted in tables in
excel and may be
observed to the
right.
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C72 

Fe+C.F.+F.A. x2 in C72
Highest Maximum mV
Highest Total mV
produced
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C32

C.F.+F.A. in C32
Highest Maximum mV
Highest Total mV
produced
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A
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N72

G.P+F.A. in N72
Highest Total mV
produced
Fe+G.P.+F.A. had the
highest Maximum mV
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A
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N32 

everything in N32
Highest Total mV
produced
C.F. + G.P. has the
maximum mV
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C72 C32 N72 N32

Data Analysis

Ultimately, throughout all four trial sets, fly ash
seemed most effective for generating voltage when

paired with another conductor. Carbon fiber was
found to be the most helpful, although graphite

powder + fly ash was also optimal in the C32 trial. 



Cost Effectiveness for each sample

^^Determining cost per sample ->



Cost vs Efficiency

C72 trials

C32 and C72

C32 trials

Maximum Voltage Generated 
vs Mixture and cost



Cost vs Efficiency

N72 trials

N32 and N72

N32 trials

Maximum Voltage Generated 
vs Mixture and cost
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