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Introduction

This project is needed because it will lower carbon dioxide around the 

world and will stop producing it through unclean power production. 

Through our fusion reactor a very large amount of clean energy will be 

produced. With applied technology like the ORCA machines carbon 

dioxide will be absorbed from the air. With the Carbon Well Tower, which 

does not exist yet it will do what the ORCA does but it will absorb it from 

the high atmosphere.
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The Problem
Global warming is a problem in a lot of cites including ours, which is 

Smart Caspian, Azerbaijan.  Some problems include Heat waves, 

Droughts, Floods, and Air pollution.  The safe amount of carbon 

dioxide is 350 parts per million and we passed that in 1985. Today the 

Co2 level is 420.99 ppm per Co2.earth and climate experts.

This project looks at carbon capture and energy efficiency for cities of the 

future.

Keywords: Carbon Capture, Fusion Reactor, Carbon Dioxide.
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Carbon Capture Research: ORCA Machine
Climate change is a growing problem in the world, scientist and engineers have already 

begun work on slowing or reversing climate change. One of the ways is a machine called 

the ORCA this machine was invented in Iceland. The machine takes Carbon Dioxide 

from the atmosphere and puts it deep into the ground, where overtime it will be 

changed into minerals which can be mined for resources.

ORCA machine 

https://grist.org/technology/orca-the-largest-carbon-removal-facility-to-date-is-up-and-running/
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Research: Fusion Reactor
Fusion reactors is a field of energy production that is being worked on currently 

in the world. The fusion reactors replicate the process in the core of the sun so 

make a massive amount of energy and all of this energy is completely clean.

Fusion reactor 

https://ec.europa.eu/research-and-innovation/en/horizon-magazine/dream-unlimited-clean-nuclear-fusion-energy-within-reach
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Carbon Well Tower
The Carbon Well Tower is the third way the we fight global warming. The Carbon 

Well Tower is uses the same technology as the ORCA but its smaller and uses 

helium balloons to be lifted into the air to absorb carbon dioxide over a larger 

area.
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Criteria/Constraints 
Criteria

● Design a future city that 
adapts to climate change and 
keeps people safe and healthy

● Include multiple mitigation 
and adaptation strategies.

● Use the EDP

● Build a 3d scale model to 
demonstrate the solutions.

● Cardboard
● Spray paint
● Design paper
● Plexiglass
● Paint
● Wire tube thing
● Assorted plastic 

objects
● Led lights
● Led lights holder
● Motor
● Pipe cleaner
● Turf

Materials
Constraints

● Maximum budget of 
$100 for supplies

● Build from recycled 
materials

● Rules and rubrics to 
follow

● Form a team of no 
more than 3 students.
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PrototypesPrototype 1                                  Prototype 2           

This is our first iteration or prototype, 
the result of our research essay and 
team discussions

This is our second iteration or 
prototype, the result of our city 
drawing and team meetings.
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Design Method: Engineering Design Process
First, we had to come up with the problem, which of 

course is climate change impacts. We then had to 

come up with solutions that could help adapt to 

climate change and  mitigate carbon dioxide. Two 

prototypes were then created, a drawing and a 3d 

model, both of which showed off the solutions. After 

many different types of “testing,” the model and the 

solutions on it were complete and they were 

presented. 

“Youth Engineering Solutions | Engineering 
Design Process | Penn State Engineering.” 
Psu.edu, 2022.
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Results and Data Visualization

This shows the amount of carbon dioxide 
that has been produced since 1960. It is 
clearly growing in an exponential curve.

Year Global CO2 Levels (ppm)
ppm-measured in parts per million

Source: CO2 Earth

2020 417

2010 393

2000 372

1990 356

1980 342

1970 327

1960 320
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Results and Data Visualization

 

Environmental Biome Amount of carbon absorbed
boreal forest 408

temperate forest 153
temperate grasslands 243

tropical forest 243
desert and semidesert 48

tundra 133
wetlands 686

tropical savanna 146
croplands 82

This data shows how much different NATURAL carbon sinks 
absorb carbon. This data should show what are is worth more 
to expand to reduce Co2 in the air.
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Discussion and Interpretation  

This project gives a sustainable design where global warming can be slowed and 
eventually reversed. 

- With advance technology to absorb carbon dioxide and turn it into minerals 
for later use, 

- Global warming has started to go down and we don’t have to use big boats 
(wich use oil) to transfer our minerals we can just mine it ourselves. 

- People come to Smart caspian for the great life and very clean air due to our 
Carbon Well Tower. The Carbon Well Tower is how we absorb carbon 
dioxide and turn it into minerals with help from the ORCA.

ORCA machine 

https://grist.org/technology/orca-the-largest-carbon-removal-facility-to-date-is-up-and-running/
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Discussion and Interpretation  

The way we don’t counteract our Carbon Well Tower and ORCA machine we 

have very efficient and clean fusion reactors. 

- The fusion reactors are currently a energy production method that is 

currently being worked on but they will produce a lot of energy and will 

make all other power production methods almost obsolete.

-  All factories and carbon producing have filters and collection systems so 

that no more carbon dioxide or as little as possible is thrown into the 

atmosphere.
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Implications and Ideas for Future City

The ideas shown in the model could be used to slow and maybe even eventually 

reverse climate change. The fusion reactors produce more than enough energy 

that is completely clean. The ORCA machine takes carbon from the atmosphere 

and stores it deep underground where it will eventually turn into minerals. This 

removes carbon dioxide and makes resources that can be mined for other 

reasons. 
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