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Introduction
We are designing and building a Vertical Windmill, which will capture wind and generate energy.

Vertical windmills have been a concept since the mid 12th century. The idea was not very effective until more recently with the creation of lightweight composites.

Vertical windmills have a greater energy output, than Horizontal Windmills because they require less wind to move and its ability to catch energy from multiple directions. The gearbox can also be placed at the bottom rather than the top of the windmill.

Vertical windmills suffer several issues due to wind currents closer to the ground, however due to the use of a wind tunnel for the device it is unsure if this will still apply especially since our blades are lifted off the ground.

Our windmill’s efficiency will be determined by the formula




E=Wout/Win=(Voltage*I)/[(pAV^3)/2].




Our Formula: E=(2/3W)/(25.529W).






  E=2%
Since our device will be able to capture wind from any direction and theoretically easily than it should have a decent yield.

Objectives.

1. Design and build the Wind Energy Capture Device your team is assigned. 

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 an 18in x 18in 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.

Architecture Description.
-Our design is going to maximize the amount of area we are given. From the outside edges of our blades/ cups will span 18in. Our cups will be rectangular shaped with half circles on top. It will measure 9in high by 4-5in across. The total height of the device will be 18in. A cylinder will support our wind device with the generator located at the bottom. Our device will revolve around our vertical axis cylinder.
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-Our vertical wind device can be broken up into four basic blocks.

1. The blades/ cups and the support holding them all together. This is the part of the structure that will be rotated by the force of the wind. Named: cups

2. The inner rod and gear connected at the bottom. This is connected to the cups block and will spin at the same rate as them. Named: rod

3. The outer cover and base of the rod. This is mearly for protection of the mechanics of our design and to secure it to the table it will stand on. Named: base

4. The generator and LED’s. The generator will have a gear attached to it that will spin with the gear in the rod block and will give energy to the generator and power the LED’s. Named: electrical

-The advantages of our device are the vertical axis design of the devices allows it to capture the winds energy no matter what direction the wind is blowing.

-The disadvantages noticed by our team are that the back side of the capture blades will not be as aerodynamic as we need them to be, and will add to the drag

-Our devices expected efficiency is expected to exceed the minimum of 2%

-Our wind energy device will work because the wind capturing portion of the device covers a great amount of area and will rotate easily.

Project Phases

Our team will be modeling everything in Autodesk 
We are going to use Fischertechnik parts for our prototype. Along with the Fischertechnik parts we are also going to use pieces that we make in Autodesk.    
We are designing the prototype with interfaces to assembly it. As far as testing the prototype we are going to put it in front of the wind tunnel and see how much energy it captures.

Task Ownership

Documents- Nobel

Assembly- Eddie 

Cups-Alex


Rod-Eddie


Base-Jacob 


Electrical-Nobel 


3D printer and 3D design- Alex


 Prototype/testing- Jacob
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