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Buoyancy

Why do some objects sink and others float?  
How do submarines stay under the water and move up and down without floating (if they do not want to), and without sinking to the bottom of the Ocean?

It all has to do with Buoyancy
Buoyancy is the tendency or capacity to remain afloat in a liquid or rise in air or gas

· What does that mean?


The Greek philosopher Archimedes was the first person to notice that the upward force that water exerts on an object, floating or submerged (under the water), is equal to the weight of the volume of water that the object displaces (takes the place of).

· So how does the Submarine sink or float and the Aircraft Carrier stay on top of the water?


By using Archimedes principle

· The weight of the Aircraft Carrier is the same as the weight of the water it displaces, keeping it afloat.

· The Submarine uses tanks of water called “ballast” tanks to adjust the displacement of the boat.  By adjusting the weight of the submarine relative to the weight of the water around it the submarine is able to move up and down under the water to whatever depth is preferred.  

Experiments you can do at home:


1.  The Cartesian Diver

2. Experimenting with building boats of Clay, Paper, Aluminum Foil or whatever else you have

3. Flinker

The Cartesian Diver


The Cartesian Diver is a very popular and well-known Physics experiment for its ability to illustrate the principle of Buoyancy.  And it’s fun!

How to make one:

· The Diver:

A Cartesian Diver can be made of many different materials, the main idea being that the object used must be just at the point of floating and that there is an air bubble trapped to allow the physics to work.  Here are some good divers:

· A Pen cap.  A pen cap, with paperclips held on with rubber bands to weight down the open end and allow the diver to sink.  A small piece of clay can also be used to weight the cap.  The cap needs to not have any holes in the top (that would allow the air to escape), if there are any; you can close them up with clay.  The key is to experiment with different caps and weights to get the desired effect.

· A Sauce Packet.  A packet of ketchup, a packet of soy sauce, it just needs to have an air bubble.  One with a clear back is ideal because it lets you see how the air bubble expands and contracts as you change the pressure in the bottle by squeezing the sides.

· An Eye Dropper.  Fill an eyedropper in a glass of water (make sure it is the same temperature as the water in your big soda bottle) until it floats with just its top above the water.  Use the dropper as your diver and transfer it to your soda bottle, being careful not to let any of the water come out.

· The Ocean:

For your ocean, use an empty 1 liter or 2 liter soda bottle, or any bottle of that size.  Fill the bottle all the way to the top with water.

· Putting it together.  

Place your diver carefully in the full bottle of water.  Water will splash out the top as you displace it with your diver, so have some towels handy or make your experiment in the sink, your parents will help you out.  Be careful when you put the diver in that you keep it upright so that the air will remain trapped in the top of the pen cap, or eyedropper.  The sauce packet is easier, it just has to be dropped in (but carefully so not too much water escapes).  Then screw the top on your bottle and you are done.

· Making it work

By squeezing the bottle, you make the volume for the water inside smaller, so the water will push on the air bubble inside your diver.  With some of the divers, you should be able to see this happen.  As the bubble becomes smaller, the weight of the diver will be more than the water it was pushing out of the way so it will sink.  When you stop squeezing, the air bubble will return to its original size and the diver will return to the top.  As you squeeze the bottle, try to get the diver to stay in the middle of the bottle; it is just like a submarine!

Flinker

Make an object that doesn’t float or sink — it flinks!

Materials:

- 1 foam peanut 

- paper clips 

- clear container filled halfway with water 

Directions:

Drop a Styrofoam peanut and a paper clip into a container of water. Which one floats and which one sinks? Place the paperclip on the Styrofoam peanut and see how many paperclips it takes to make the foam peanut neither float nor sink, but “flink” for ten seconds.

In real life there is something very close to a flinker—a submarine. A submarine has ballast tanks that enable it to float or sink. The captain of the sub opens the tanks and takes in water when he or she wants to dive and uses compressed air to force the water out of the tanks when he or she wants to return to the surface. The captain can adjust the amount of water and air, so the sub “flinks,” just like the foam peanut and paper clips in this activity.

******************************************************************************

The information for this experiment and other versions and information on Buoyancy comes from the Internet, a great source of science information and experiments to try.  Here are some good places to look with your parents for more information:


http://www.engineering.usu.edu/jrestate/workshops/buoyancy/buoyancy.php
http://hyperphysics.phy-astr.gsu.edu/hbase/pbuoy.html
http://www.nyu.edu/pages/mathmol/modules/water/density_exp.html
http://www.ed.gov/pubs/parents/Science/floats.html
www.exploratorium.edu/snacks/descartes_diver.html

www.ed.uiuc.edu/courses/CI241-science-Sp95/resources/philoToy/philoToy.html

www.physics.about.com/cs/airandfluidexp/v/040703a_p.htm

www.spartechsoftware.com/reeko/Experiments/floating.htm
And these websites have interesting information on Navy Submarines, Ships, and the Navy in general:

www.navy.mil
www.navy.mil/view_photos.asp
www.pbs.org/nova/subsecrets/
www.pbs.org/wnet/warship/carriers
www.howstuffworks.com/aircraft-carrier.htm
www.howstuffworks.com/nuclear-power.htm
http://www.chinfo.navy.mil/navpalib/.www/digital.html
http://usmilitary.about.com/od/navy/l/blsubfaq.htm
