Aerodynamics:

Notes:

1) Aerodynamics is the study of  moving air.  Airplanes fly because air moves over their wings. Sailboats sail because air moves over their sails.
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Wings have to have a cetain shape called an airfoil.
3) An airfoil looks like this: 

4) Air moving over the top of the airfoil moves  faster than air moving over the bottom.  Fast moving air creates a small vacuum on the top of the airfoil.

5) Faster moving air has lower pressure than slower moving air.  This is called Bernoulli’s principle.

Lift, Drag, Thrust, Gravity

6) Lift is the word used to describe the wing or sail being pulled into the vacuum.  This lift makes airplanes fly and boats sail.

7) Air also rubs against the sides of the plane and causes friction. This friction is called drag.

8) In order to overcome drag, a plane needs to have forward movement called thrust.  

9) When air moves in swirls, we call this turbulence.  Turbulence adds to drag.  Planes and sails also need to have very smooth wings and sail shapes to reduce turbulence.

10) Planes are pulled to the ground by gravity.  Lift overcomes gravity. The center of gravity is the point where all of the downward force is located.

Diagram showing LIFT, DRAG, THRUST, GRAVITY.
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Planes in Flight:

11) When a plane flies smoothly through the air it is said to have stability.

12) When planes are unstable they may make one or more of the following movements:

a) Pitch = when planes nose dive.  


b) Roll = when planes’ wings move as in the picture.



c) Yaw = when planes move as in the picture.




13)  Airplane wings fly best when the angle of attack is about 15 deg.
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