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Problem 3.3.1 Design Problem
Introduction
The movie Apollo 13 tells the true story of a team of astronauts traveling to the moon. While in space, the crew and mission control team encountered several problems, including damaged oxygen tanks. As a result of the damage to the oxygen tanks, the astronauts were forced into the lunar module. The lunar module was designed to be occupied by two astronauts. Because three astronauts were forced to utilize a space intended for two, the CO2 levels in the craft reached a critical stage. As the astronauts began running out of filters for the lunar module, they gathered filters from the service module. The service module CO2 filters were square, but the lunar module filter inserts were round. Mission control had to create a solution using the supplies available to the astronauts in the lunar module. Fortunately the engineers at mission control designed a solution just in time and solved the problem. The team was successful because they used teamwork, communication, and a set plan. 
Design challenges provide opportunities to apply skills and knowledge in unique and creative ways. Designers are often asked to come up with solutions to problems. 
Designers sometimes work together as a team and must collaborate to create a solution. They must communicate with each other. Every member of the team must contribute if the team is to be successful. Now it is your turn to be part of a design team.  
Equipment
· Various VEX and/or fischertechnik materials
· Additional found or customized materials as approved by the instructor 

· Control software

· Engineer’s notebook

· Isometric grid paper
· Orthographic grid paper
· Computer 
· 3D modeling software
· 5 each of 3 different kinds of  ½ in. material spheres 
Procedure
This problem will provide you with the opportunity to work together in teams of two or three. Your team will design a solution to the stated problem. Study the design brief located below. Using the steps in the design process, your team will create a solution to the design problem. 

	Client Company:
	National Recreation and Park Association (NRPA)

	
	

	Target Consumer:
	Society

	
	

	Designer:
	

	
	

	Problem Statement:
	The National Recreation Park Association (NRPA) has asked your team to develop a solution to a growing problem in their parks. The association has placed dumpsters for recyclable material throughout the parks. They have a sorting facility; however, they need the device that will sort the recyclable material.

	
	

	
	

	Design Statement:
	Design, model, and test a device that will separate recyclable materials. 

	
	

	Constraints:
	1. Separation process must be fully automated.

2. Must successfully separate commingled recyclable materials into individual holding bins.  

3. Recyclable materials include 3 different ½ in. material spheres totalling 15. Examples could include steel, aluminum, wood, opaque plastic, and clear plastic.
4. Must be efficient – 2 minute max for completion of sorting process.

	
	


Deliverables / Portfolio report
5. Title Page: Include the title of the problem, names of team members, course title, school name, and date.

6. Table of Contents: Include all major headings below, in addition to any other necessary sections. 

7. Brainstorming Ideas: Provide at least four of your team’s brainstorming ideas for the design solution. This should include brainstorming sketches or electronic 3D models of your ideas. Each sketch should be signed, dated, and should include labels and descriptions for communication.

8. Decision Matrix: Evaluate the four solution ideas using a decision matrix- with 4  criteria.  Determine the best solution to the problem. 

9. Final Design Solution: Create a detailed pictorial sketch or use 3D modeling software to document the best solution, based upon your team’s decision matrix. Your sketch or 3D model should include a rationale for the design selected as the final design solution. Each sketch should be signed, dated, and should include labels and descriptions for communication.

10. Design Modifications: If you change your final design solution, document the modifications. Explain the reason for the modifications and describe how the new design solution will solve the problem (refer to Design Modifications Chart). 

11. Final Design: This section will include information pertinent to the design solution in the form of images (e.g., photographs of final solution, photographs of testing solution, orthographic and isometric drawings, assembly, schematics, exploded views, written programs, flow charts, calculations, and data tables). 

12. Reflection: How well did you accomplish your objectives? What would your team do differently with your design solution and why? Do the results fulfill the problem statement? Provide a brief explanation of what you learned, the challenges of working in a design team, and the purpose of the design problem. The reflection should be 200-250 words.
13. References: Using APA format, cite all sources used to obtain information pertaining to your design problem (e.g., books, magazines, journals, Internet sources, etc.). Refer to Citations in APA Style.
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