
	
	


	Project 3.3.7 Penguin Dwellings 


Introduction
Most of us use energy from fossil fuels to heat and cool our homes. Either we burn natural gas or oil or use electricity that comes from power plants, most of which burn fossil fuels to convert chemical energy to electrical energy. The burning of fossil fuels has been linked to increased levels of carbon dioxide in the atmosphere, which in turn has been linked to increases in global temperature. This change in temperature has widespread effects upon life on Earth. These include melting sea ice, rising sea levels, more severe heat waves and increasing tropical storms. 

Penguins live in the southern hemisphere, primarily on the icy continent of Antarctica. As the Earth warms and ice melts, penguins lose their habitat. Therefore, better-designed houses that use less energy for heating and cooling have an effect on penguins. Energy-efficient houses that minimize unnecessary heat transfer will draw less electricity from the fossil fuel burning power plants and will not contribute as much to climate change.

In this project your engineering team will test available building materials and then design and build an dwelling that will keep a penguin-shaped ice cube from melting. Some of the materials will be better than others at preventing different kinds of heat transfer. When your team builds the dwelling, you will be given a budget to work with, so you will have to decide which materials are worth purchasing. 

Equipment
· GTT notebook
· Pencil
· Dwellings bin with testing materials and Monopoly money

· Glue

· Tape

· Scissors

· Digital Scale (measures to the nearest .1 gram)

· Penguin ice cube trays
· Water

· Shop light with 150 watt light bulb

· Supplies for building penguin dwellings - for example:
· White, yellow, green and black felt

· White, yellow, green and black construction paper

· White, yellow, green and black foam sheets

· Bubble wrap

· Aluminum foil

· Mylar tissue paper

· Aluminum and paper foil cups

· Cotton balls

· Popsicle sticks

· Plastic cups
Procedure
Your engineering team has been challenged to design a dwelling that uses less energy for heating and cooling, build a prototype, and test it. Make improvements and test again. One goal of the dwelling is to help protect the penguins from extinction due to climate change. Each team member will record each step of the design process in their engineering notebook. Your teacher will evaluate the engineering notebook entries, so make sure they are neat, complete, and appropriately labeled.
1. In your engineering team, conduct at least one experiment to test a material for heat transfer. Record your findings in your GTT engineering notebook. (Hint: If testing more than one material put your thermometer in a cup of water at room temperature between materials). When you build your penguin dwelling you will be given a budget to work with, so it is important that you test the materials to determine which ones are worth purchasing. Share your findings with the other engineering teams in your class. 
2. Sketch and label at least one design idea for the dwelling in your engineering notebook.
3. Discuss with your engineering team all of your team ideas and decide how your team will economically build your dwelling. You will need to pay for supplies, so make a list of materials needed. Your teacher will provide you with a price list for each available material. Whether materials are purchased or were provided as free samples for testing, you should keep track of the cost of materials that go into your dwelling. Then if someone were to purchase supplies to re-create the design the cost would be known.
4. Build your dwelling prototype.
5. Test by putting the penguin ice-cube in your dwelling. Place the dwelling in the cooker for 20 minutes and then calculate the remaining mass of the ice cube.

6. Discuss design improvements with your team and record in your engineering notebook. Your goal is to have more remaining ice mass on the second testing.

7. Make improvements to your dwelling design. Document in your engineering notebook.

8. Re-test to see if the improvements to your prototype worked.
Conclusion
9. What impact can you have on the environment to make sure there are penguins for your grandchildren to see and learn about?

10. How much mass did your penguin have after the first test?
11. How much mass did your penguin have after the second test?

12. Explain how your design improved (or didn’t improve) and why.
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