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The Convection Conundrum


The Convection Conundrum
Curriculum Outcomes
Grade 7, Cluster 2: Particle Theory of Matter

· 7-2-01: Use appropriate vocabulary related to their investigations of the particle theory of matter (temperature, heat, convection).
· 7-2-07: Differentiate between the concept of temperature and the concept of heat.
· 7-2-08: Demonstrate how heat can be transmitted through solids, liquids, and gases (include conduction, convection, and radiation).
Materials Required

4 small pop bottles



Blue, yellow, and green food coloring

Plastic credit card/business card

Hot water source

Cold water source



Jug of room temperature water

Towel

Safety Considerations
Handle the hot water carefully so you do not get burned. Try to get it to the hottest temperature possible but not hot enough to scald. You might want to wear oven mitts to protect your hands when pouring the hot water into the bottle.
Commentary
1. Review Concept of Density

“What do you remember about density?”


“What happens to the density of something when you add heat?”

“What happens to the density of something when you remove heat?”
2. Introduce the term Convection


“Today we will be focusing on the convection of heat in fluids”

3. Demonstration

A) Have two bottles filled with room temperature water, one tinted with green food coloring and one with clear water.

Teacher: “Who knows what will happen when I pour green water into the clear water?” 

Equilibrium in students: “The clear water will turn into green water.”

Pour the bottle of green water into the bottle of clear water. The water will mix, causing all of the water to turn green.

B) Have the other two bottles of water prepared. Have one bottle filled with hot water tinted blue and have the other bottle filled with water tinted yellow. 

Teacher: “What do you predict, or think will happen, when I flip the bottle of hot blue water over top of the bottle of cold yellow water?”


Students: “The colors are going to mix; the blue water and yellow water will make green water.”

Put the plastic card on top of the opening of the bottle of hot blue water. Flip the bottle over and place it on the opening of the bottle of cold yellow water. Once the openings are lined up, pull out the plastic card and let the students observe what happens. The colors will not mix.

Disequilibrium in students: “Why didn’t the colors mix? How did the blue water stay on the top and the yellow water stay on the bottom?”

C) Before explaining what happened. Show the reverse of the experiment. 

Teacher: “What do you predict, or think will happen, when I flip the bottle of cold yellow water over top of the bottle of hot blue water?”

Students: Some may reply the same as before, “The colors are going to mix; the blue water and yellow water will make green water.” While some may predict the opposite based on the previous example, “The colors will stay separate; the blue water will stay blue and the yellow water will stay yellow.”

Put the plastic card on top of the opening of the bottle of cold yellow water. Flip the bottle over and place it on the opening of the bottle of hot blue water. Once the openings are lined up, pull out the plastic card and let the students observe what happens. The colors will mix; the hot blue water will start to move up into the cold yellow water, eventually making all of the water green.

Disequilibrium in students: “Why did the colors mix? They didn’t mix before.” “Why didn’t the colors stay separate, like they did before?”
4. Explanation
Teacher: “Remember what we said about density? When you add heat to something you increase the temperature of it, which makes it have less density than it did before. When you remove heat from something you lower the temperature of it, which makes it have more density than it did before. So if we apply that to water, it means that hot water is less dense than cold water. The force of gravity pulls on objects that have more density. Therefore, something that has more density will be pulled down lower than an object that has less density. So, in our experiment, the blue hot water is less dense than the yellow cold water. When the blue hot water was put on top of the yellow cold water it wanted to stay there. But when the yellow cold water was put on top of the blue hot water it did not want to stay there. This was because it had more density than the blue hot water and was being pulled down by gravity. Therefore, the blue hot water moved up while the yellow cold water moved down, which mixed the two colors of water making it green warm water. This circular movement of hot water rising and cold, denser water sinking is called convection. 
Equilibrium in students: “Hot things rise and cold things sink, and when they move up and down that is called convection.”
Teacher: “Another way to see this concept is to put only one side of a pot of tinted water on an element on the stove and watch as the warm side of the water rises and then drops on the cool side, moving in a circular motion. Now let’s try the experiment again!”
Bloom’s Taxonomy Five Questions for Discussion (reinforcement of principles)

1. Knowledge:


Write out the definition of convection.
2. Comprehension:


What would happen if we changed the temperature of the water? Would we still see convection? Would it happen as fast, slower, the same? 
3. Application: 

When we drink a cup of hot chocolate, the first few sips are always hotter than the later ones. Why does this happen? What could you do to make the hot chocolate easier to drink right away?

5. Synthesis:


Where else in our world could we find the concept of convection?

6. Evaluation:


Think of another experiment that you could show the class demonstrating your knowledge of convection. Which experiment demonstrates the concept in the best way?
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