
Clean Energy, 
Waste Management, 
Engineering and 
More!!!



The Problem - Waste in a Linear Economy

Today there is a linear economy of take, make, use and throw away, producing tons of 
waste in the world. It produces millions of tons of waste each year that could be used to make 

new products. In Singapore  about 7.7 millions tons of waste is  generated, the amount to fill 

15,000 olympic size swimming pools. Surprisingly, Singapore is the 52nd worst city with air 

pollution. Of the 2 billion tons of waste, 12% is plastic, 44% of food and organic matter, and 

17% of paper & cardboard scraps. Of all the waste that is generated only 13.5% is recycled, 

5.5% of composting, 11% of incineration, 33% of open dump, and 25% of landfill. 

● 80% of household items is used only once per month.

● 60% of air pollution is caused by urban road transport. 

● 5 million tons of plastic ends up in the oceans

●  40% of urban solid waste is created.

● 60% greenhouse emissions is created by cities like Traptonion. 

● 70% of the world’s electricity being used in the city comes from fossil fuels 



Cities of the Future in a Circular Economy 

Traptontion (Singapore of the future) is a waste free city, using robotics and clean 

energy.  Traptonion brings equality, affordable housing, clean energy, safety, good 

education, and entertainment for all ages. Today it has a high level of cleanliness, 

citywide healthcare system, security, unique, innovative and futuristic designs 

everywhere you go! Within the city, you will find new and improved transportation, 

unique and fun public spaces, futuristic architecture, and more.



Research

The Linear Economy

A Linear Economy is a thing we do all the time and we just 
don’t know the risks that come with it. A linear economy is a 
system of take, make, use and throw away, producing tons of 
waste in the world.

Circular Economy

We know that Circular Economy isn’t known to many people 
and it's going to be hard for people to switch into Circular 
Economy because we have been so used to the Linear 
Economy. The CE has 3 principles; Principle 1: Designing Out 
Waste and Pollution, Principle 2: Keeping Products and 
Materials in Use, and Principle 3: Regenerating natural 
systems.



Research

Traptonion has new and improved ways to reuse materials and reduce waste. Instead of using the 

linear economy system, we use the circular economy system. Our scientists and engineers have 

solutions like electric and solar transportation, clean energy that will work at any time of the day, 

reusing and saving materials. They are also able to control air pollution by doing industrial planning 

and working together. Every second Sunday of the month they have over 30 recycling stations and 

people take their recycling items to those stations. Teams of engineers are aiming to save and 

reuse previously used to build. To do that, the team had to figure out how to take used materials 

and reuse them. They came up with the solution of 100% waste diverted from the landfill. Principle 

1: Designing Out Waste and Pollution, Principle 2: Keeping Products and Materials in Use, and 

Principle 3: Regenerating natural systems



Engineering Design Process and Procedures 
1. Define the engineering problem.

2. Form a team of student researchers.

3. Create, maintain a project plan.

4. Think, Discuss, Write Diagram ideas.

5. Pre Design the circular economy.

6. Build prototypes .

7. Make changes as needed throughout the project.

8. Test with changes through design process.

9. Share and exchange results. 

10. Reflect on the final project results.



Prototypes and Iterations

Prototype 1
City Concept Drawing

Prototype 3: City Model
Last and Final Product 

Prototype 2
The start of building 



Materials - 3d City Model 

● Small/Big Beads
● Cardboard
● Scratch/Colored Paper
● Clear/thin Plastic
● Sand
● Clear Glue
● Silver Wire
● Bottle caps
● Small Scaled, Flower Pot
● Small/Big tooth picks
● Grass
● Glitter/Hot Glue
● Foam
● Flat Beads



Data visualization 

Waste Type Percentage 
of Waste

Paper/Cardboard  15.54%

Food 10.24%

Plastic 10.75%

Construction Debris 18.40%

Horticulture 4.72%

Wood 4.83%

Ferrous Metal 17.57%

Non- Ferrous Metal 2.35%

Used Slag 4.82%

Ash and Sludge 2.55%

Glass 0.98%

Textile/Leather 2.04%

Scrap Tires 0.46%

Others 4.76%



Data visualization 

This graph shows the total 
percentage of waste 
generated from different 
materials. 



Discussion and Interpretation of Results

When we first started working on this project, 139.6 million tons of waste were dumped into the 
landfill and only 34.3 percent was recycled. An average individual would recycle 710.6 pounds. 
Singapore has many major problems with industrial pollution, limited freshwater resources, 
seasonal smoke, haze, and forest fires. Singapore’s process of waste management is to incinerate 
the trash and filter the smoke. The trash is taken to an incineration plant. Next the fire is heated to 
over 1,000 degrees celsius, the trash is burned and turned to ash. Singapore burns around 8,200 
tons of trash bags a day. Almost 60% of food is consumed by the planet, 40% of that food was sent 
to the landfills. The food resource and opportunity group came together, talked about the problems, 
and made solutions. The residents in the city used to eat unhealthy food before like oysters, fried 
food, roti prata, etc. A lot of land was polluted this prevented engineers from building new places. 
Engineers came up with natural ways to reclaim the land. Organisms are used to remove any 
pollution in the area The organisms that are used are fungi, algae and bacteria. Different methods 
are used such as microbial bioremediation, phytoremediation, and mycoremediation. 



Discussion and Interpretation of Results

Traptonion is a city of the future that is powered by clean energy and is waste free. Waste is collected and 
transported to waste management. At waste management the waste is cleaned. After it is cleaned it is put 
into the CMM(cutting materials machine). The CMM cuts up the materials that is then divided up based on 
the materials. The materials are stored and later sold to be made into something new for building. It cuts 
up materials hard materials like steel, iron, luminum, ect. It can also cut up clothes, so the pieces can be 
used for materials in building. There is a heating room that heats up hard metals to make it easier for the 
CMM to cut. The RRMM machine recycles raw material like plastic, glass, and metal and other materials 
that can be reused. The food resource and opportunity group came together and made solutions like new 
packaging, different selections, sources, and rethinking product ideas.  Multiple plants are used like date 
palms, carob, and coconut to replaces sweetness. Use a variety of crops that make supplies more 
resistant to disease or shocks, like a potato famine. Have a bigger range of ingredients in food products. 
Any land that is a polluted site, engineers come and treat the land so it can be healthier and used for a 
new building. Mycoremediation uses fungi to remove toxic compounds. Phytoremediation uses plants 
extract and remove elemental pollutants or lower their bioavailability in soil. Plants absorb ionic 
compounds in the soil at low concentrations through the root system.  



Discussion and Interpretation of Results

The solutions of Traptoinion is going to help the environment and the people within the 
city. The garden homes would encourage the people to eat healthier than before. The 
plants that are used helps residents try new options made with healthier ingredients like 
bean sprouts, basil, cai xin, and more healthier options. The machines are designed to 
reduce the amount of waste in the city and inspire organizations and people to recycle 
more often and watch what they throw away in the trash because some of them can be 
used again. Some of the clean energy the people get is from wave farm, solar panels, 
and the electric wind turbines. They help power up the city for the people’s normal lives 
and lower pollution rates in the city. The main transit system, which is the subway, is the 
fastest transport in our city. It travels all over the city and waste all the energy by the end 
of the day, that's why there are solar panels on top of it. It generates energy after the 
long day of taking people and going everywhere. Also when it goes the speed and mph 
creates energy in the railroad tracks which gives out more energy to the city and others 
that need it.
 



Implications & ideas for future research 

1. This project is important to the real world because it teaches community’s new and 
healthier ways to deal with waste. It shows how dangerous the linear economy is and 
opens their eyes to what it does to the world. It shows people of the future what kinds of 
problems we experienced and how we solved them. This could inspire them and they 
can help us with future solutions.

2. This issue is critical to us and the community because it inspires the community to stay 
clean and uses cleaner solutions to help keep the planet healthy.    

3. Today solar panels only produce 0.3% of electricity at night time, we are hoping that 
that percentage goes up, becomes more efficient, and generates more electricity. The 
problem with solar panels is that solar panels require heat in order to produce electricity 
and the sun is not always out, like on some day it will be very cloudy and its blocking the 
sun. The energy that is produced is stored in thermal mass systems that use paraffin 
wax or various forms of salt in the form of heat. One idea was solar panels so it can 
collect lots of energy 
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