Virtual Lab Convection Answers
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These two scenarios, a) and b) show two cylinders, the left one full of hot water and the right one full of room temperature water;

Case A shows the cylinders after they have been connected using a short tube near the top. The two water levels have equalized, although the water temperature in the two cylinders is still very different.

1. How does the density of the water in the two cylinders compare? Explain.

2. How does the mass, and thus the weight, of the the water in the two cylinders compare? Explain.

3. Compare the pressure at the bottom of the two cylinders. Are the pressures equal? If not, which is greater? Explain your answer, using what you know about the mass, weight and relevant areas involved.

Teacher's Note: The pressure at the bottom of the containers is now different, because the masses of the water in the two containers has changed.
Case B shows the bottoms of the cylinders now connected, as well as the tops.

Predict what will happen when the bottom tube is attached as shown.Will there be any water movement? Explain, keeping in mind that water moves from high pressure toward low pressure.

Teacher's Note: There will be fluid motion, toward the flame in the lower tube and away from the flame in the upper tube. This motion is a crude approximation to the classic convection cell.
If there is any motion, will it die away or will it continue? Explain how this can happen.
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Now consider a large container of water (say, a pot on a stove), with a heat source off to one side. Use arrows to draw in the direction of motion of the water in various parts of the container.
