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         AIRFLOW

How does wind affect a curved airfoil differently than it dos a flat plate?

What is Needed

· Preassembled materials to demonstrate Hargrave’s experiment

What to Do

Due to the complexity of the setup, the materials for this activity have been assembled for you.  Two blocks have been prepared such that one is has a curved edge and the other does not.  Tissue paper has been glued along the leading edges of both the wing and the flat plane.  The entire apparatus has been supported on a coat hanger stand.

While blowing air on the leading edge, raise the airfoil, changing its angle of attack.  Observe the reaction of the tissue strips to the airflow at a small (low) and large (high) angle.  

Repeat the process using the flat plane.

What is Happening?

A flat plate is an airfoil, but not as efficient an airfoil as one with curved surfaces.  The pressure difference between the upper and lower surfaces of an airfoil—described by Bernoulli’s principle—is not as great for a flat plate as for a curved airfoil.  Therefore, lift is not as great for a flat plate.

Flat plates also differ from curved airfoils in how their angle of attack is related to turbulence.  The angle of attack is the angle the airfoil makes with the direction of the airflow.  Up to a certain point, increasing the angle of attack increases lift.  However, if the angle of attack is too steep, the airflow around the airfoil breaks up into small whirlpools (turbulence) that decrease lift and lead to a stall.  Because of the shape of a plate, airflow becomes turbulent at a much smaller angle of attack than it does for curved airfoils.  In other words, any airfoil will stall, but a flat plate will stall sooner.
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