V11.4: Speed Boat

(Related to Textbook Section 11.3 - Categories of Compressible Flow)

When a sound source travels faster than the speed of sound, a Mach cone is produced. Within this cone (the zone of action) the sound is heard; outside the cone (the zone of silence) no sound is heard.

When a boat travels across water it generates surface waves that radiate outward from the boat at a given speed, the wave speed. If the boat travels slower than this wave speed, the waves will be observed around the entire boat—far ahead and far behind. This is similar to a sound source traveling at a subsonic speed. Both boats shown in the video travel faster than the wave speed and "out run" their waves. This forms a zone of action and a zone of silence similar to a sound source traveling with a Mach number greater than 1. Notice that the wake of the boat in the foreground is not disturbed by the second boat until the second boat collides with the wake. This indicates that disturbances from the second boat do not effect the flow ahead of the boat. A person standing on the shore would not know (by observing the surface of the lake along the shore) that the boat had gone past until well after it had done so. Similarly, one does not hear a supersonic airplane approaching.
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