V3.5: Aircraft Wing Tip Vortex

(Related to Textbook Section 3.3 - F = ma Normal to a Streamline)

There are many important flows that involve curved streamlines. The swirling motion of vortex flows such as tornados, water spouts, and water draining from a bath tub are typical examples.

An airplane wing generates lift by producing a higher average pressure on its bottom surface than on its top surface. Hence, near the tip of the wing there is a tendency for the air to flow upward around the wing tip toward the upper surface. The result is a pair of wing tip vortices (i.e., a "horizontal tornados"), one originating from each wing tip, that trail behind the airplane. This vortex is made visible by the use of colored smoke. The pressure within this vortex is governed F = ma applied across the streamlines, not by the Bernoulli equation which is F = ma applied along the streamline.
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