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Wind Energy




Urban Wind

 New Jersey...the most densely populated
state.

e \We have no room for big turbines!

 Urban Wind: Wind flow in urban areas can
be a smaller-scale source of power




How Does
This Work?




Small Wind Turbines




Problems

 Low Wind Speeds
* Variable Wind

 Low Energy Output




Wind Turbine

« A rotating machine

—Converts the kinetic energy in wind
Into mechanical energy

—Mechanical energy converted Into
electricity.




Basic Turbine

 Three parts
— Rotor blades are forced to move by wind
e Energy rotor

— The shaft Is connected to the center of the
rotor,

 Energy electromagnetic generator.
— The generator produces current




Generator

Tower



A WIND TURBINE CONVERTS KINETIC ENERGY
IN THE WIND INTO MECHANICAL AND
ELECTRICAL ENERGY i —
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The Funnel Idea

Two panels direct wind into turbine
Capture more volume of air
Increase potential energy output

Make urban wind turbines more
economically feasible.




Schembri Funnel Generator

 Combined funnel and generator structure

e Utllizes entire roof

e Size = Money L) a1
T \6

YOU HAVE TO RIP OFF THE ROOF.



Design

Simple

'V’ shape to increase wind velocity
Inexpensive materials

Elevated anemometer

Theoretical calculations for optimal
efficiency










Wind Funnel

2 8 by 5’ panels
— White pine framework covered tautly with
nylon tarp.

Frames direct wind into the turbine blades

Frames are angled around an elevated
structure on the roof

Plywood ramp from the structure to the
roof




3D Concept

of Frame



Covering the Frame



How It Works

* Increase wind velocity using basic
principles of physics




How We Know It Works:
Anemometer

 Measures wind speed using small cups




Anemometer

 Allowed us to take wind speed
measurements and averages for the
specific area we were testing.

 If we had used a turbine, it would be
situated between the two panels

 In our prototype, the anemometer was
used Iinstead.



V-Shape



Elevated Anemometer



Design Predictions

Design Original New Percent
‘Wing'’ Velocity Velocity Increase
Angle
120° 1.2 m/s 4.4 m/s 365%
135° 1.2 m/s 5.72 m/s 477%

150° 1.2 m/s 6.75 m/s 562%




Design Predictions

Design Original New Percent
‘Wing'’ Kinetic Kinetic Increase
Angle Energy Energy
120° 63.4 J 167.3J 263%
135° 63.4 J 285.4 450%
150° 54.7 ] 342.0 625%




 Wind velocity
Increase less than

* Minor In settings that
are not ideal

Potential In areas with
borderline wind
Speeds

predicted

Results

Predicted | 1.2 m/s 562%
Change in To Increase
Velocity 6.75 m/s
Actual 1.2 m/s 167%
Change in To Increase
Velocity > m/s
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Questions?



