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File 3.1.3: Wind Power Design Brief


Wind Power Design Brief
	Background
	You and your friends wish to build a clubhouse in a secluded spot with no electricity. The group has decided to build a windmill to provide electricity for lighting. Since everyone has a different idea what the windmill should look like, your group will construct a scaled prototype to test your ideas. 

You learned in your technology education class that an electric motor can be connected to a battery to supply mechanical energy. During your study of electric motors, you discovered that if mechanical energy were supplied to spin the motor, you could generate a small amount of electricity.



	Design Problem
	Design and build a windmill that will generate enough electricity to light an LED.



	Specifications


	1. The prototype will be built to a scale of 1:10

2. The windmill must produce an output voltage that can power an LED.

3. Prior to construction, the group must create an energy-flow diagram of the windmill system.

4. The group should measure the voltage output with a voltmeter.



	Materials
	· Computer w/Internet access

· Modeling tools and equipment (table top machines)

· Small electric motors

· Wire

· LEDs

· Wire

· ½” plywood

· Voltmeter

· Wood, metal, plastic as needed


This rubric will be used to evaluate your extension activity:

	Category
	Below Average
	Average
	Excellent

	Scale of 1:10
	The group did not use a 1:10 scale.
	The group presented a model that is built to an approximate scale of 1:10.
	The group presented a model that is built to an exact scale of 1:10.

	Power an LED.
	The group developed a model that cannot power an LED, or the group did not use a voltmeter to record the overall energy produced.
	The group developed a model capable of powering and LED. The group accurately used a voltmeter to measure the energy output, however the output was inconsistent.      
	The group developed a model capable of powering and LED with consistent energy flow.  The group accurately used a voltmeter to measure the energy output, and the output was consistent.      

	Energy flow diagram
	The group developed an inaccurate and incomplete energy-flow diagram.
	The group developed an accurate energy-flow diagram, which was used to construct the windmill.
	The group developed an accurate energy-flow diagram, labeled all components, included annotations to assist during construction, and the design was used to construct the windmill.


The teacher may also use the following rubric to evaluate the Engineering Design Process:

	Category
	Below Average
	Average
	Excellent

	Define the Problem
	Rephrases the problem with limited clarity. 
	Develops a problem statement that includes the who, what, when, and how the problem will be addressed. Recorded in the Engineering Folio or EDJ.
	Develops a problem statement that is clearly and precisely stated. The problem statement includes the who, what, when, and how the problem will be addressed. Recorded in the Engineering Folio or EDJ.

	Brainstorm Possible Solutions
	Contributes few or implausible ideas. 
	Contributes a series of plausible ideas, which are recorded in the Engineering Folio or EDJ.
	Contributes multiple plausible ideas, which are expanded upon to show understanding of the concept. All notes are recorded in the Engineering Folio or EDJ.

	Research Ideas / Explore Possibilities 
	Contributes ideas, but without documented research. Produces incomplete sketches. 
	Contributes several plausible ideas and includes documented research. Produces accurate conceptual models to show the design concepts. All notes are recorded in the Engineering Folio or EDJ.
	Contributes several plausible ideas with clearly documented research. Produces accurate conceptual models to show the design concepts with annotated sketches. All notes are recorded in the Engineering Folio or EDJ.

	Specify Constraints and Identify Criteria 
	Does not identify the criteria and/or fails to specify constraints. 
	Clearly identifies the criteria and specifies the constraints. All notes are recorded in the Engineering Folio or EDJ.
	Clearly identifies the criteria and specifies the constraints as they pertain to the project and their suggested designs. All notes are recorded in the Engineering Folio or EDJ.

	Consider Alternative Solutions 
	Inadequately analysis of a variety of possible solutions. 
	Satisfactorily analyzes a variety of possible solutions based on research and the relationship of those designs to the criteria and constraints. All notes are recorded in the Engineering Folio or EDJ.
	Did not enter the research phase with a preconceived idea of the final design.  Satisfactorily analyzes a variety of possible solutions based on research and the relationship of those designs to the criteria and constraints. All notes are recorded in the Engineering Folio or EDJ.

	Select an Approach 
	Selection of solution is not based on consideration of criteria and constraints. 
	Selects a promising solution based on the problem statement as well as the criteria and constraints. Uses some type of evaluation method to determine the final design. All notes are recorded in the Engineering Folio or EDJ.
	Selects a promising solution based on the problem statement, criteria, and constraints as well as evidence collected through research.  Uses some type of evaluation method to determine the final design. All notes are recorded in the Engineering Folio or EDJ.

	Develop a Written Design Proposal 
	Design proposal is inadequate and lacking pertinent information. 
	Design proposal contains the who, what, when, where, and how the solution will be developed as well as how the solution will be evaluated and what tests will be conducted to determine success.  Includes annotated sketches, notes, and technical drawings.  Recorded in the Engineering Folio or EDJ.
	Design proposal is written technically and precisely and contains the who, what, when, where, and how the solution will be developed as well as how the solution will be evaluated and what tests will be conducted to determine success. Includes annotated sketches, notes, and technical drawings. Recorded in the Engineering Folio or EDJ.

	Make a Model or Prototype 
	The model or prototype meets the task criteria to a limited extent. 
	The model or prototype is neatly and precisely developed to meet the problem statement and the given criteria and constraints. A record of the construction process can be found in the Engineering Folio or EDJ.
	The model or prototype is neatly and precisely developed to meet the problem statement and the given criteria and constraints. A record of the construction process, as well as how the design was improved during construction,akingpingria and constraints.  er of appliances if there is only one


























































 can be found in the Engineering Folio or EDJ.

	Test and Evaluate
	Testing and evaluation processes are inadequate. 
	Testing and evaluation processes are clearly defined in the Design Proposal and align to the problem statement.  The data collected during evaluation can be used to improve the design. All notes are recorded in the Engineering Folio or EDJ.
	Testing and evaluation processes are clearly defined in the Design Proposal and align to the problem statement. The data collected during evaluation is clearly documented and used to improve the design. All notes are recorded in the Engineering Folio or EDJ.

	Refine / Improve 
	Refinement based on testing and evaluation is not evident. 
	Refinements were made from data collected during testing and evaluation. Data-driven decision making is clearly evident, and the solution has improved based on testing. All notes are recorded in the Engineering Folio or EDJ.
	Refinements were made from data collected during testing and evaluation. Data-driven decision making is clearly evident and documented.  Refinements to the solution are documented, and the solution has improved based on testing.  All notes are recorded in the Engineering Folio or EDJ.

	Create / Make Product
	Finished solution (product) fails to meet specifications. 
	Finished solution (product) aligns to the design proposal and reflects the Engineering Design Process and includes evidence of refinement based on testing and evaluation of the design. The process(es) used to create the product are recorded in the Engineering Folio or EDJ. 
	Finished solution (product) aligns to the design proposal and reflects the Engineering Design Process and includes evidence of refinement based on testing and evaluation of the design. The solution (product) is well constructed and easily meets the problem statement. The process(es) used to create the product are recorded in the Engineering Folio or EDJ.

	Communicate Results 
	Solution presented with limited accuracy. Limited supporting evidence on how the solution meets the task criteria. 
	Solution is presented accurately and precisely using the Engineering Folio or the EDJ. The Engineering Design Process is well documented, with supporting evidence.  All information aligns to how the solution meets the problem statement as well as the criteria and constraints. 
	Solution is presented accurately and precisely using the Engineering Folio or the EDJ. The Engineering Design Process is well documented, with supporting evidence. All information aligns to how the solution meets the problem statement as well as the criteria and constraints. A more formal presentation/showcase was developed to support the solution.
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File 3.1.3: Wind Power Design Brief, continued – Design Folio


1. Define the Problem

What need or want must be met by the solution?

	


2. Brainstorming

Sketch five possible subsystems that you might use in your final design to meet the criteria and constraints of the design challenge. Clearly identify and describe how each of these ideas uses core technologies and simple machines.
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3. Research and generating ideas

In the space below, document your research. Be sure to include proper citations at the end of your notes.

	Notes:

	

	Citations/References


4. Identifying criteria and specifying constraints

What are the criteria and constraints of the design problem?

	Criteria


	Constraints




Materials List: Based on your brainstorming and the criteria and constraints, list the materials you plan to use to meet the design requirements.

	


5. Exploring possibilities

Reflect on your brainstorm ideas and research notes and describe the plusses and minuses of each design approach you have considered.

	Brainstorming Idea
	Pluses
	Minuses

	Idea 1
	
	

	Idea 2
	
	

	Idea 3
	
	


6. Selecting an approach

a. Enter the constraints and criteria of the project in the first column.

b. Score your brainstorming ideas against each constraint or criterion and indicate how well the idea meets the criteria and constraints. 


3 pts = easily meets, 2 pts = somewhat meets, 1 pt. = does not meet

c. Total the columns and circle the highest score to indicate your best design idea.

	Constraint/Criterion
	Brainstorming Idea 1
	Brainstorming Idea 2
	Brainstorming Idea 3
	Brainstorming Idea 4
	Brainstorming Idea 5

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Total
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Developing a Design Proposal

Take your highest scoring brainstorming ideas and create working drawings (sketches with dimensions, so that you could build your project) of your complete device. Attach your working drawings to this sheet.

This activity requires students to develop an energy-flow diagram. Develop a diagram based on the sample. 

	Material to be Used
	Qty

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


8. Making a model or prototype

In the space below, document (using digital pictures) your construction of the model/prototype. Be sure to include a picture of the final model/prototype.

	Construction in process
	Construction in process

	Construction in process
	Final Product


9. Testing and evaluating the design, using specifications

As you create your solution, you will perform tests to make sure that the solution is meeting the needs of the given problem. If your solution does not work, you may need to repeat the previous steps of the Engineering Design Process, until you find a functional design. In the space below, document the type of tests you conducted and the results.

	Test Performed
	Test Results

	
	

	
	

	
	


10. Refining the design
Based on your tests, what design refinements should be made to the prototype to ensure that it can satisfy all of the criteria and constraints of the design problem. 
	


11. Creating or making it

Modify your model/prototype to incorporate the design refinements you identified in Section 10. What additional steps would be necessary to produce the final product for the customer?

	


12. Communicating processes and results

a) Demonstrate the operation of your windmill to the class. As part of your demonstration, describe the steps involved in your device.[image: image2.png]
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