Name(s)   ____________________________________________________________

Balloons and Bouyancy

Lab Setup:

Go to http://phet.colorado.edu/en/simulation/balloons-and-buoyancy
Click “Run now”

Answer the following questions using the simulator tabs.  If typing, answer each question in non-bold print.
Hot Air Balloon

1.  Use the pump to add heavy species to the chamber.  Which is higher (or are both the same), the density in the balloon or the density in the chamber?

2. In the right bar, click on “Measurement Tools,” then click on species information.  Take a look at the average speed of the particles, then add heat under “Heat Control” below the chamber.  

a. How does the average speed change?  

b. How does the temperature change?  

c. How does the pressure change?

3.  Click on “Layer Tool.”  Compare the pressure at the bottom and top of the chamber.  Which is higher?

4. Adjust the gravity so that it is significantly higher.  
a. Describe what happens to the particles.  

b. Use the layer tool to compare pressures at the bottom and the top.  Is the difference smaller than in question 3?
5.  Reset parameters, (manually reset gravity), then add some heavy species.  Add heat to the balloon.  Describe what happens to the particles and the balloon itself.

Helium Balloon

1.  Add 20 helium atoms to the balloon.  
a. Does the balloon begin to float?

b. What happens to the size of the balloon over time?  Why?

2.  Now add three pumps of heavy species.  What causes the balloon to float?

3. Predict what would happen to the balloon if you reset, added 20 helium atoms to the balloon, then several pumps of the light element.  Why would this happen?  After doing the above, did your prediction match the result?
Gas Properties

1.  Click on “Measurement Tools” and “Species Information.”  Add some species, then experiment.  Find at least four ways of increasing the average velocity of the species and list them below.  What do these things do to the average kinetic energy of the molecules?
