Average Density and Ships (Station 1)
If someone would ask you if 500, 000 kg of steel would float in water, you would mostly say, “of course not”.  So, then why would a 500, 000 kg ship float on the water?  In part, the answer lies with its Average Density!

Ships are made up of a wide variety of materials, many which have a large difference in density.  Ships can be built of steel (density = 9.0 g/cm3), as long as they have large, hollow hulls because the density of the air in the hulls is very low (0.0012 g/cm3).  A hollow hull ensures that the average density of the ship is less than that of water.   
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Average Density and Personal Floatation Devices (Station 2)
A personal floatation device is designed to assist the wearer, either conscious or unconscious, in staying afloat with his or her airway(s) above the water’s surface.
Without a personal floatation device a person whom cannot swim and/or are immersed in sub zero water temperatures will likely drown, as staying afloat can be difficult in these situations.  
How does the personal floatation device keep a person afloat?  These devices are filled with a substance of a very LOW density.  This way, a floatation device can lower a person’s average density, allowing the person to float.  
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Average Density and Fish Bladders (Station 3)
Average density is also very helpful in making floating objects sink.  For example, most fish have an organ called a swim bladder or an air bladder.  This organ, a large sac located near the spine of the fish, contains a mixture of water and air.  How deep the fish can swim in water depends on how much air is inside the sac.  As the amount of air increases, the fish rises closer to the surface.  As the amount of air decreases, the fish can dive to great water depths.  In other words, the average density of the fish can change depending on if the swim bladder is filled with water or air.  
Interesting Fact:  Each species of fish has a different shape and size of fish bladder.  This knowledge can be used to help scientists identify (using special equipment) the locations of different fish species in the ocean.   
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Average Density and Submarines (Station 4)
Engineers have used the example of a fish’s swim bladder to allow crews to control the depth of a submarine.  
By allowing water to flow in or out of holding tanks (changing its density), the submarine can rise or sink in the water.  The submarine floats or remains at a constant water depth when its weight is equal to the buoyant force.  The submarine sinks when its weight is greater than the buoyant force.  
[image: image4.png]Vent
Outer hull
Inner hull

Balast tank

Opening






 INCLUDEPICTURE "http://www.sciencebuddies.org/science-fair-projects/project_ideas/Aero_img048.gif" \* MERGEFORMATINET [image: image5.png]Vent
Outer hull
Inner hull
| Balast tank

Opening





On the left, the ballast tank is empty, and the submarine is at the surface. On the right, the ballast tank is full, and the submarine dives underwater.

Average Density and Hot Air Balloons (Station 5)
Hot air balloons consist of some very dense parts, including a large basket, propane burner, and of course the people who are enjoying the ride.  So, how could this massive balloon actually rise?  

Hot air balloons work on much the same principle as blimps.  When the air inside a balloon is heated, the air particles gain energy and spread out, which forces some of the particles out of the balloon.  The air inside the balloon therefore, becomes less dense than the surrounding air, so its rises.  
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