V11.2: Waves on a Water Surface

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

There is a strong analogy between waves created on a water surface and the compressible flow of a gas. This analogy can be used to illustrate the differences between subsonic and supersonic flow.

The video shows a water surface with a moving needle, or disturbance source, that creates waves on the water surface. When the needle moves slower than the wave speed (analogous to subsonic flow) then the waves can outpace the disturbance source in all directions. When the needle is moves near the wave speed (the second case in the video) then the waves create fronts that are approximately perpendicular to the direction of motion of the disturbance source. When the disturbance source moves faster than the wave speed (the third case in the video, analogous to a supersonic flow) then the wave motion is only felt in a wedge shaped region behind the disturbance source. The flow ahead of the wedge shaped region does not feel the presence of the disturbance.

The video also shows ducks swimming faster than the surface wave speed, creating the wedge shaped region behind the ducks where a fish (for example) could feel the disturbance created by the ducks. This situation is analogous to a supersonic flow, where disturbances created by a body are only felt within a confined region of the flow.

The end of the video shows supersonic flow past a wedge shaped body. The presence of the body is only felt within the region downstream of the wedge shaped shocks created at the nose of the body. Flow ahead of the wedge shaped shocks does not sense the presence of the body until it reaches the shocks.

[bookmark: _GoBack]Video © 2004 Gas Dynamics Laboratory The Pennsylvania State University with a grant from the National Science Foundation
