
                          Introduction
I always wanted to make a 
project useful for other people 
and solve a major problem. I 
am going to find a type of 
sustainable energy using trash 
as the source!

Research
-Green energy from 
compost
-Thermoelectric generators
-Seebeck effect
-Electrification

Engineering Project
The problem is that people are 
using too much electricity and 
creating too much waste. That 
means more money spent on 
electricity and a depletion of  
nonrenewable resources.

What if we could save some of 
the wasted food by "cycling" it 
through a compost? Then 
utilizing the heat generated from 
the composting process to 
charge our batteries?

Procedures/Materials
The thermoelectric generator works 
when the heat travels up to warm side of 
the generator and the water cools the 
heat down on the cool side. The 
difference in temperature is what causes 
electricity to produce. It will be 
considered a success if generates 5v to 
charge a smartphone. This will mean the 
development of a sustainable energy 
alternative.

Results
I completed three different tests 
with different heat and cold 
sources.  The results I found 
was that the higher the 
temperature difference, the 
more volts produced!

Conclusion/Discussion
I was able to simulate that 
utilizing the heat from a 
compost pile will generate 
electricity.  However, the 
electricity generated from 
the tests were much less 
than expected.  With a 
modified design, the 
thermoelectric generator 
could be scaled up to 
provide a better 
sustainable energy source 
for electricity.
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GREEN POWER
A SUSTAINABLE ENERGY ALTERNATIVE

Abstract: Using waste/trash to create heat that powers a
 thermoelectric generator, this energy alternative project will 

help charge a smartphone without hurting the planet.  
Going green with sustainable energy is now cool!

Category:  Energy and Environmental Engineering



Introduction

I always wanted to make a project useful for other people.  When I was brainstorming for ideas, my dad 
mentioned the electrification process to me. This reminded me about the amount of waste the United 
States produced in a year (in 2018-25 million tons composted).  This gave me the idea to find a way to 
utilize the waste and turn it into a sustainable energy source! The process will involve a generator that 
captures the heat formed from waste and convert it into green energy.  My hope is to help lower the 
demand of electricity and offer alternative sustainable energy solution!



Research

The source of green energy I am proposing to capture is the heat that is created in compost.The heat of 
an active trash heap can range between 90℉ and 120℉. Thats a lot of heat! 120℉ is hotter than the core 
temperature of a human. Did you know that 120℉ is as hot as a human can safely to drinkable water?

Thermoelectric generators use semiconductors to generate electricity from the temperature difference of 
the ceramic plates. It makes electricity that way and is often referred to as the Seebeck effect. 

The Seebeck effect is a phenomenon in which a temperature difference between two semiconductors 
(positive and negative) generates electricity by the electrons moving to the other (hot moves to cold).

The reason generators exist is to help keep homes running and help fight against blackouts every year.  
Generators used with flowing water, wind power, and steam are considered renewable energy and are 
safe for the environment. This process is critical for the push to use sustainable energy as we move 
towards electrification.

Electrification is the process of switching from relying on fossil fuels to being reliant on green/sustainable 
electricity.



Problem/Solution

The problem is that people are using too much electricity and creating too much waste. That means more 
money spent on electricity and a depletion of our nonrenewable resources. According to a study published 
by the American Journal of Agricultural Economics, the average US household wastes 32% of its food. 
That equates to roughly $1,866 per house for a total of $240 billion a year! Since healthier diets tend to 
include more fruits, vegetables and other perishable items, some of the waste can be explained by food 
spoiling before the household had a chance to eat it. The researchers pointed out that healthy-eating 
programs may be inadvertently encouraging more food waste. Better check your New Year's resolutions 
again! 

What if we could save some of the wasted food by "cycling" it through a compost? Then utilizing the heat 
generated from the composting process to charge our batteries?  It may sound crazy, but there is a type of 
generator (thermoelectric generator) that utilizes  the heat-cooling difference of the ceramic plates to 
make electricity. This will provide a new green/sustainable energy source from the compost and help 
reduce the amount of electricity demand.



Original Design

Mature compost pile generates 
90-120F heat

HOT side

Tap water averages between 45-55F

COLD side

The difference between Hot and cold side 
is what generates the electricity.



Materials

The materials needed to create a thermoelectric generator:

1. Thermoelectric Plate (generates electricity) 
2. Voltage regulator (stabilizes voltage generated)
3. Thermally conductive glue (attaches hot and cool element)
4. Heat source - mature compost pile (palm of hand, heat pad, and candle 

for tests) 
5. Cooling Source - tap water (refrigerated water and cold pack for tests)
6. Multimeter tool (Voltage measurement)



Procedure

How to create a thermoelectric generator using trash!

You will need to start with a mature compost pile. This will be the heat source for your thermoelectric generator. On 
average the heat of a mature compost pile reaches 90-120 degrees fahrenheit. A typical compost pile reaches maturity in 
4-8 weeks. 

Then you need a cooling source. The temperature of tap water is between 40-55 degrees fahrenheit. This will be the 
cooling source for the thermoelectric generator. The generator works when the heat travels up to the generator. Then on 
the other side of the generator, the water cools the heat down allowing the generator to work. The difference in 
temperature is what causes electricity to produce. This is referred to as the seebeck effect. 

To introduce the seebeck effect, you will use a thermoelectric plate.  This is a special semiconductor plate that allows the 
electricity from the heat and cooling sources. On one side of the ceramic plate, using thermal conductive glue, attach the 
heat source plate. On the other side of the plate, attach the cooling source plate.

The differences in temperature also affects the amount of electricity produced.  To control this, have a voltage regulator in 
line after the thermoelectric plate. This will protect our device from being damaged from a power surge. 

The thermoelectric generator will be considered a success when the battery of a smartphone starts to charge (5 volts). 
This will mean the  development of a sustainable energy alternative using the heat produced from trash. It will be a game 
changer!



Results

To simulate a thermoelectric generator using trash (mature compost) and 
tap water, I ran three tests with accessible items.

TEST 1 - For the hot side of the thermoelectric plate, I used the skin 
temperature from the palm of my hand (95 F).  For the cooling side, I used 
refrigerated water (38 F). The result of this test showed minimal electricity 
production, 0.025v.

TEST 2 - I used a heat pad and set it to medium temperature (123 F) to 
represent the heat generated from a mature compost pile. Then I used a 
cold pack (32 F) for the cold side of a generator. It gave 0.360 volts. The 
cold pack made the thermoelectric generator to cold and the heat pad 
could not maintain the target temperature. 

TEST 3 - I used a candle for the hot side and a cold pack for the cold side. 
The candle temperature was 392 F. The cold pack measured 32 F.  This 
produced 0.893 volt!

Starting to see a trend that the thermoelectric generator tests are starting 
to produce voltage.  The higher the temperature difference, the more volts 
produced!

***Voltage needed to charge a smartphone is 5 volts.***



Modified Design

Burning off gas generated during the 
decomposition stage of compost pile 
will help us reach a higher temperature

HOT side

Ice water with chiller loop will help keep 
near freezing water temperature 

COLD side

The difference between Hot and cold side 
is what generates the electricity.



Conclusion/Discussion

In conclusion, I was able to simulate that utilizing the heat from a compost pile will 
generate electricity.  However, the electricity generated from the first test was much less 
than expected (0.36V). This caused me to investigate expanding the temperature 
extremes with a cold pack (cold side) and a candle (hot side) for test three. As predicted, 
the difference in temperature allows for more electricity to be generated (0.893V), but not 
enough to charge a smartphone (5v). In my modified design, it includes four 
thermoelectric plates, with the plan to capture the heat from burning the gas generated 
from the compost on the hot side and ice water cooling loop to ensure the cooling side of 
the plate is kept close to freezing. I think this will help achieve the goal of charging a 
smartphone by producings 5 volts of electricity. The results from the tests also showed 
the bigger the difference in temp (hot vs cold), the more volts are produced. As the 
design becomes more efficient, I believe that the thermoelectric generator could be 
scaled up to provide a better sustainable energy source for electricity.
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My blueprint for the first test.

Setup and Test pictures Test results 
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