
Traffic Powered Wind Turbine - With Improved Design
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Motivation

•My project this year is a continuation from last year
project. Last year I worked on finding out if it’s
possible to generate energy from gust of wind
produced by moving traffic. This year I worked on
improving the design of Wind Turbine, so it catches
more wind and generates even more energy which
can be used as a power source for various energy
needs.
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Background Research
• Renewable Energy 

• Made from resources that nature will replace like wind, water, and sunshine. It’s also called 
“clean energy” or “green power” because it doesn’t pollute the air or water.

• Air Pollution
• Presence of substances in the atmosphere that are harmful to the health of humans & other 

living beings. Most air pollution comes from energy production and usage. CO2 and other 
gases produced during combustion aid in global warming and harm both living and non-living 
matter.

• Global Warming
• Gradual heating of the earth’s surface, oceans, and atmosphere by human activity like 

burning of fossil fuels and deforestation.
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Background Research (continued…..)
• Wind Energy 

• Humans began using wind as a power source about one thousand years ago. The Chinese and
Persians were the first people to design wind-mills. They used it for irrigation, pumping water
and grinding grains. Wind power made a huge leap in 20th century. When the energy crisis
occurred in 1970, wind power generation received great attention. In the 1990’s wind farms
started to appear on larger scale and wind generated electricity became commercially
available.

• Traffic
• There is lot of wind being generated by high-speed moving vehicles. If we harness this wind,

it’s possible to generate power in areas where we don’t find natural wind.

• Horizontal Axis Wind Turbine (HAWT)
• It is efficient in steady and consistent air stream. This is because the design only allows it to

extract energy through the full rotation of the blades when placed under a consistent wind
flow directly to the direction of the blade. When the angle of the wind changes away from
the direction of the blade, HAWT efficiency decreases abruptly.

• Vertical Axis Wind Turbine (VAWT)
• The blades of a VAWT catch wind in any direction without directional orientation. This makes

it ideal for gusty conditions. New research from Oxford Brookes University has found that
vertical turbine design is more efficient than traditional turbines in large-scale wind farms.
When set in pairs, vertical turbines increase each other's performance by up to 15%.

4



Hypothesis

•My hypothesis is that it is possible to harness even
more traffic generated wind by using a better design
of the Wind Turbine and hence generate more energy.
I think this because the vertical blades of the Wind
Turbine can catch even more wind by high-speed
moving vehicles and from every direction.
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Materials
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Two fully functional wind turbines with horizontal and vertical blades

Two Generators

Two Rechargable batteries 600 mah

Toy Car to test the captured energy

Stopwatch



Procedure

• Align the blades of the wind turbine at 
a 20-degree angle. 

• Attach the generator next to the gear 
box of the wind turbine so it can 
convert the mechanical energy to 
electric energy. 

• Attach a rechargeable battery to the 
generator so we can store the 
generated energy. 

• Take the wind turbine outside and 
secure it on the roadside with the help 
of heavy rocks. 

• Adjust the blades so that they move 
the most with passing vehicles. 
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1. Horizontal Axis Wind Turbine (HAWT)



Procedure (continued…)

• Attach the blades to Wind Turbine so 
that they are vertical to the ground. 

• Attach the generator next to the blades, 
so it can convert the mechanical energy 
to electric energy. 

• Attach a rechargeable battery to the 
generator so we can store the 
generated energy. 

• Take the Wind Turbine outside and 
secure it on the roadside with the help 
of heavy rocks. 
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2. Vertical Axis Wind Turbine (VAWT)

3. Start the stopwatch and let the 
battery charge for about 60 
minutes for both the wind turbines.



Procedure (continued…)

4. Remove the battery from the 
Horizontal Axis Wind Turbine and 
test it in the toy car. Put the battery 
in toy car and using a stopwatch 
note down for how many minutes it 
works. 

5. Remove the battery from the 
Vertical Axis Wind Turbine and test it 
in the toy car. Put the battery in toy 
car and using a stopwatch note 
down for how many minutes it 
works.

6. Repeat the entire procedure 6 more 
times and take the average of the 
results.
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Results – Horizontal vs. Vertical Axis 
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Horizontal Axis 

Vertical Axis 

Days of the Week (60 min to harness wind power) Toy Car Run (in seconds)

Monday 232
Tuesday 295

Wednesday 298
Thursday 265

Friday 270
Saturday 252
Sunday 241
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Days of the Week (60 min to harness wind power) Toy Car Run (in seconds)
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Data Analysis
• After analyzing the data, I found out that Vertical Axis Wind Turbine works 

better than Horizontal Axis Wind Turbine on a highway. 

• The average toy car runtime using VAWT was 391 sec. The average toy car 
runtime using HAWT was 265 sec. It means if we charge a battery for 1 hour 
using moving traffic as a power source, VAWT can make the toy car run for 6 
min 30 sec, while HAWT can make the toy car run for 4min 25 sec.

• This clearly shows a 51% increase in energy production when we use VAWT 
under the same conditions.

• I also noticed that the highest amount of energy generated was on 
Wednesday using both the wind turbines. This may be attributed to the most 
amount of traffic on Wednesday.

• Using wind produced by traffic as a power source for more hours would 
generate even more electricity that can be used to satisfy various power 
needs.
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Conclusions
• Through the process, I was able to harness a lot more wind on the highway 

using VAWT as contrary to HAWT.

• The results show that my hypothesis was correct. It is possible to generate 
more power by using the better design of Wind Turbine. 

• I learned that VAWT works better on the roadside than the HAWT.

• The wind energy generated by the moving vehicles on highways can be
utilized to generate electrical energy which can be stored in a battery and
used for purposes like street lighting, electric car charging etc.

• This concept is meant to be sustainable and environmentally friendly. If these
types of turbines can be installed on long high-speed express highways, a
considerable amount of electrical energy can be generated, which can solve
the issue of energy crisis to a large extent.

• Using traffic powered wind turbines as a power source with better design
would generate even more electricity that can be used to power streetlights,
other public services or even produce profits by selling the power back to the
grid.
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