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Student Guidelines and Requirements

Most homes use electricity or natural gas to provide a continuous supply of hot water. However, both methods of heating water are much less efficient than using solar energy is. In this challenge, your team will work together to design and build a solar hot water system. Your teacher will provide you with an initial set of materials and “Discovery Dollars” to purchase additional materials. You should use available materials creatively while budgeting your “Discovery Dollars” to purchase additional supplies to construct your system. In Parts 1 and 2 you will plan and build your hot water system. In Part 3 you will test your system and brainstorm improvements to your design. In Part 4 you will make improvements to your design and then test them. In Part 5 you will compare each of your designs, and share results and conclusions with the other teams in your class. The following is a list of supplies that may be provided by your teacher.
Materials:
· Supplies (per team)

· cardboard

· Styrofoam boards
· 2-liter bottles
· aluminum foil

· 1-gallon Ziplock bags

· construction paper, various colors
· glue

· paint, various colors

· Tool Kit (per team) 
· duct tape
· thermometer

· stop watch
· graph paper

· scissors

· paint brushes
· permanent markers

Part 1:  With your team, brainstorm a design for a solar hot water system based on the available materials. Your team is required to submit a written plan of what your device will look like and how it will work. Include in your plan a budget for materials purchased using Discovery Dollars. Upon approval of your design plan, your team will then decide on a method for testing your design. 
Design your solar hot water system to meet the following goals:

1
Heats 2 liters of water using energy from the sun.
2
Minimizes the amount of Discovery Dollars needed for materials.
3
Keeps the number of unused purchased materials to a minimum.

Part 2: Each team will purchase the materials needed to build their solar hot water system and then build and perform a trial run of the system. 
Part 3: Each team will test their system, gather time and water temperature data, and present the results. The team will then discuss how the design of the solar hot water system could be improved. Next, the team will propose a new design and submit it for approval. Include in your plan a budget for materials purchased using Discovery Dollars.
Design your new and improved solar hot water system to meet the following goals:

1
Using energy from the sun, heats two liters of water either to a higher temperature or at a faster rate than the first design did.

2
Uses the same method for testing as the first design.

3
Minimizes the amount of Discovery Dollars needed for materials.

4
Keeps the number of unused purchased materials to a minimum.

Part 4: Each team will purchase the materials needed to build their new solar hot water system and then build and test the system. The team will gather time and water temperature data, and present the results.
Part 5: Each team will compare the results of their initial and final designs of their solar hot water systems. Draw conclusions about how design decisions determined the effectiveness of each solar hot water system. Finally, each team will participate in a class discussion, comparing their different designs, experimental methods, results, and conclusions.
