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Introduction

1. Type: The type of wind capture device we have decided to build are wind belts. Wind belts are newer wind capture devices that require less wind and are more efficient than a wind turbine. The inventor of wind belts, Shawn Frayne, has built many different different types of wind belts that are able to power many different devices with the wind coming off of a fan.

2. History: Wind belts are recently new innovation. A single wind belt can be more than 10 - 30 percent more efficient. Wind belts were built by Shawn Frayne, which he made and is trying to perfect them for the 3rd world countries.

Objectives

1.      Design and build wind belts.
2.      Documentation must be complete in the time frames assigned and will include a Design Specification (Target Spec or T-Spec) and a Project Implementation Plan (PIP).
3.      Design, model and build a Wind Energy Capture Device.
a.      Must capture wind energy flowing through a 18 in x 18 in area.
b.      Wind Energy Capture Device depth must not exceed 24 in. and must be able to be clamped to a 2x4 or work table.
c.      Must be able to work at wind speeds up to 7 meters per second.
d.      Must power at least 3 Fisher-Technique mini-lights in parallel in a 6 meters per second wind.
4.      The project can use standard Fisher-Technique components available in the classroom.
5.      Non-standard components must fit in the rapid prototype machine’s build window.
Additional Objectives: To power Fisher-Technique mini lights with an eight wind belt design.

Architecture Description

Overall Architecture: Size - 20 in by 20 in, Shape - Square, Rotations - None, Limitations - Wind will not effect the power output from all directions because it will not rotate to the wind.

Design Blocks:

        
-Bands: The bands will be the part of the wind capture device that will capture 
the wind causing them to vibrate.

        
-Frame: The Frame will hold all of the pieces. A basic design of the frame.
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-Electrical parts: -Magnets: Magnets Oscillate in and out of the coils.

                                            
See

-Copper Coils/ Magnetic Wire: Generate Electricity

                                            
Electrical
-Smoothing Capacitors: Store the electrical charge.

                                            
Components
-Bridge Rectifier: All negative voltage is rectified into positive                            
for

voltage.

                                            
pictures
-Diodes: Allows electricity to flow in just one direction.

                                            


-Fisher-Technique MiniLights: The lights that need to be lit up.

Advantages: Smaller than a windmill, more power than hundreds of AA cell batteries.

Disadvantages: The wind belts are not as portable as batteries.  The wind belts can only catch the wind from certain angles and not from all around.

Expected efficiency: 
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Efficiency needs to be 7% or higher.

-We think that are implementation will work because it will be built from various design of other wind belts generators made that have been very successful.

Mechanical Components 
Mechanical Blocks:

-Frame: The frame will hold all of other components.

                    

Shape: Will be square in shape
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Material: Fisher-Techniques or other material.

        
-Bands: The bands will catch the wind causing them to vibrate.

                    

Shape: Thin and long, able to catch wind.
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Material:Mylar or another type of ribbon or string.

Electrical Components

Electrical Components:

        -Magnets: Magnets Oscillate in and out of the coils.

        -Copper Coils/ Magnetic Wire: Generate Electricity

        -Smoothing Capacitors: Store the electrical charge.

        -Bridge Rectifier: All negative voltage is rectified into positive voltage.

        -Diodes: Allows electricity to flow in just one direction.

        -Fisher-Technique Mini Lights: The lights that need to be lit up.

Circuit Diagram
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 It uses the fluid motion which causes the magnets to hit the coils causing electricity to travel and hit the rectifier, then make the voltage consistent and give the light bulbs  power and light them.

Expected Issues 
-Wind may only come in one direction for full use.

-Wire may not vibrate well enough to convert wind to electricity.

-Wind belt may fall apart if not structured correctly.

Alternatives and Backup Plans

If the selected design fails to produce electricity, our back-up plan is a regular windmill. 

The reason for 8 bands is because based on flex it is the max amount we could fit in the housing that will get maximum power. Less would get less power and more won’t fit in the frame.

Different Approaches- Would be a alternative. A horizontal wind device, was not chosen because it was not as efficient.
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The parts that we cant build with fisher-technique we will have to build with the 3d printer. The Mylar band and electrical components will have to be bought. But the 3d printer will be good for solid parts that fisher-technique doesn't have 

