Heat Transfer Student Activity Sheet (Write your answers ()
Investigation #1: run1 heat transfer
Question 1:  Notice that the soup can is red and the environment molecules are blue. What does this mean about the temperatures of these two types of agents?

Question 2:  Why is the color of the environment molecules reddish when they bump into the soup can at the beginning of the simulation? What does this show about the amount of heat transferred between the soup can and the environment molecules at the beginning of the simulation?
Question 3: How do the molecules far away from the soup can get heat if they never touch the soup can?

Question 4:  Why do the colors stay the same after a while? What does this mean about the temperature? 
Question 5:  Watch the graph as the simulation runs. What do the x- and y-axes represent?  When the lines meet and become “flat”, what does this show about the temperature? 

Run the simulation and write down how long it took to get to equilibrium (when the lines meet and are "flat" with slight wiggle) using run1.

Time:____________

Investigation #2: modify setup code to create personal molecule

Question 6: After the colors stay the same for a while, is heat still being transferred?

Question 7:  Notice that the lines aren't really flat - they wiggle up and down. What does this show about heat transfer? 

Question 8: If the number for heat energy keeps changing, what does this mean about the process of heat transfer at equilibrium?

Question 9: Notice the movement of your personal molecule. Does it move very far from its starting location? Do any of the environment agents move much? How can you explain how the heat transfers throughout the system if the molecules don’t move very much?

Question 10:  What changes to the model do you think can make the heat transfer faster and take less time to reach equilibrium?

Question 11:  What situations in real life would you want to have a fast heat transfer?

Investigation #3: Compare conduction with run2.
Question 12:  What's the difference in behavior between conduction and run2?

Write down the time it takes for the temperatures to get to equilibrium using run2. 

Time: __________________

Question 13:  What do you notice about the time it takes for the run2 simulation to reach equilibrium compared with the time for the conduction simulation?

Question 14:  Why do you think there is this time or graph difference?

Question 15:  When in life might you want to slow down heat transfer? 

Question 16:  If you want to slow down heat transfer (e.g.,  keep warm on a cold winter day), what conditions would you want to have (or avoid)?

Investigation #4: temperature sliders

Question 17: Which direction is the heat transferring?

Question 18: Is it ever possible for energy to move from a lower temperature to a higher temperature?
