TILTING AT WINDMILLS 

PROJECT DESCRIPTION 

OBJECTIVE: To design and construct a beautiful, functional windmill out of 'found' objects in the spirit of William Kamkwamba.  During this process we will learn about the basic concepts of electricity and the source of electric current.  Then we will build other contraptions and devices and artworks that further exemplify and expand our knowledge base.

ESSENTIAL QUESTIONS: Can we harness the wind to make our own electricity?  Where does electricity come from? 

STUDENT OBJECTIVES: 

*Design and construct a beautiful, functional, and unique windmill

*Use as many 'found' or recycled objects as possible

*Understand how a windmill works

*Understand how  generators, alternators, and electrical engines work

*Understand basic electrical theory and concepts

*Create as much energy as possible

*Be prepared for a successful CONTENT DRIVEN exhibition on December 20, 2012

DO'S AND DONT'S:

*SAFETY is our #1 concern. 

*Power tools will ONLY be used in the presence of Mr. Vetter.  Failure to comply with this rule will have grave consequences.   

*Power tool safety- lesson plan and contract required before using power tools.

*Do not touch other people's projects.

*Be careful near moving windmills and other contraptions.

*Share the workload in your groups.

*Design and construct your project to minimize waste.

BENCHMARK #1: History of windmills, origin, uses for windmills, explore various windmill designs.

DUE DATE:Tuesday, October 30, 2012

POINTS:10 

Description:  Write a one page, typed, double spaced essay (in your own words) about the origin and uses of windmills.  Explore various windmill designs including VAWT and HAWT.  Find photos of at least 4 different windmill designs and attach them to your essay. (bonus option: draw diagrams of your windmills).  This is an individual assignment and everyone is responsible for their own  essay.

BENCHMARK #2: 'EXPLODED' windmill diagram/poster

DUE DATE: first draft is due Thursday, November 1 for a class critique.  Final Draft is due Monday, November 5, 2012

POINTS: 20

DESCRIPTION: Create a beautiful poster that shows an 'exploded' diagram of a windmill that is most closely related to the design of the windmill you wish to build.  Label each of the major functioning parts which may include, but is not limited to: fans, blades, generator, cap, rotors, gearbox, tail, yaw, etc. The goal of this assignment is to ensure you are familiar with the working parts of a windmill before we build our own.  This must be evident in your work.  This is an individual assignment and everyone is responsible for their own poster.  Paper or poster board will be provided for your poster. 

EYE ON EXHIBITION: EXEMPLARY POSTERS WILL BE ON DISPLAY DURING EXHIBITION.

BENCHMARK #3: Blueprints.

DUE DATE: Tuesday, November 13.

POINTS:20

DESCRIPTION:  Create blueprints/plans for the specific type of windmill, or alternative structure, you will be building.  Include measurements, dimensions, and a thorough materials list (an example will be provided as a resource/guide).  Be as detailed and creative as possible!  The goal of these blueprints are to guide you through the construction process.  It will also help you troubleshoot design problems before you start building.  Lastly, if your materials list is indeed thorough it may very well prevent daily trips to the Home Depot! Blueprints MUST be submitted before you begin construction, for all the obvious reasons.

GUIDELINES FOR WINDMILL CONSTRUCTION:

*Minimum height: 1.0 meter

*Maximum height: 2.0 meter

*Must fit through doorways

*Must be portable, easily moveable.

EYE ON EXHIBITION: EXEMPLARY BLUEPRINTS WILL BE ON DISPLAY DURING EXHIBITION

BENCHMARK#4: CONSTRUCTION

DUE DATE: Friday, December 7

POINTS:50

DESCRIPTION: Construct your windmill with your found objects.  Make sure it is structurally sound

as well as beautiful.  Please follow all safety rules, especially when working with power tools and electricity. Critique and revise. Use your blueprints as a guide.  Connect the electrical components of your windmill, generator, wires, etc.  Critique, test, and revise. 

BENCHMARK #5:CHALLENGE OPTION. Each group must choose AT LEAST ONE challenge option.  If you are feeling particularly enthusiastic you may choose a more intensive challenge option or take on more options.  ALL challenge options MUST be approved by Mr. Vetter.  You may start working on challenge options at ANY TIME.  EYE ON EXHIBITION, OF COURSE!

DUE DATE: Wednesday, December 12, 2012

POINTS:20+ (depending on the project)

DESCRIPTION: Challenge options may include, but are certainly not limited to:

1) Exploded 3-D diagrams or posters of alternators, generators, electric motors, inverters, etc.

2) Create a mini-lab that displays a pertinent concept, such as current, magnetism, etc

3) Alternative ways to power a generator, for example: exercise equipment, treadmill, etc

4) Water wheel

5) Solar addition

6) Oversized Hamster Wheel

7) Create frames for our artwork

8) Bilingual posters/presentations

9) Build your own generators

10) Design and construct your own lamp- that may very well be lit by on of your contraptions.

