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Abstract

Our Approach

Graphical Representation
• Significant smog problems in Hong 

Kong are linked to many health and 
economic issues

• “Smog Free Tower” designed by Daan 
Roosegaarde uses electrostatic 
precipitation but must be scaled up for 
significant impact in large cities

• Our team was expected to evaluate 
implementation, feasibility, scaling 
issues, and sustainability of these 
smog towers

• Expected to create a computational 
model that supports our conclusions 
about the Smog Free Tower

• Researched smog free towers, the 
physics behind them, and values that 
we would need for our computational 
model

• Created a computational model to 
solve for force with different values of 
tower height and electrostatic plate 
height

• Used Cotter’s method to determine 
which factor affects the system the 
most

• Determined the number and location of 
towers necessary to clear smog
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Most impactful factor to SMT's efficiency 
was determined using Cotter's method

Figure 1
Graphical User Interface created using 

PySimpleGUI library increase 
model's accessibility

Inputs for Cotters Method
E-static plate height

Maximum: 2.0 m
Minimum: 1.0 m

Tower Height
Maximum: 100 m
Minimum: 7 m

Sustainability
• Cost analysis for maintenance, 

operation, replacement
• Health costs
• Energy concerns
• Placement concerns involving 

water, smog density, and world 
placement
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Conclusion
• Implementation issues
• 100 towers of with height of 24 

meters
• Spacing of 5249 m between 

towers

Physics
• Considered size, concentration, 

mass, density, and charge of 
the smog particles

• Height of tower 
most significant factor

• Density of smog particles is 
uniform throughout Hong Kong

• Equal number of positive and 
negatively charged smog 
particles

• Volume of buildings is 
insignificant

Assumptions
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Scaling
• Determined total area of Hong 

Kong that needed to be covered 
by the towers

• One tower: 102,857 m^3 of 
smog but 3 years to clean entire 
city

• $185,142.86 per 24 m tower
• 100 towers  111 days 

$18,514,286.00 total
• 1000 towers  11 days 

$185,142,860.00 total


