V11.3: Jet Noise

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

As anyone who lives near an airport knows, jet engines produce considerable noise. This is a result of the high Reynolds number and high Mach number compressible flow of the exhaust jet.

Shown here is a CFD computer generated simulation of a round jet of air flowing into the stationary surrounding air at a Mach number of 1.92. The interface between the jet and the surrounding fluid generates significant turbulence which travels supersonically relative to the surrounding air. These turbulent structures generate Mach waves in the same way as a supersonic airplane makes a sonic boom. The sound waves are seen traveling away from the turbulent jet. For a subsonic jet, the sound generation mechanism is different, and less efficient, because the turbulent structures move at subsonic speed. Supersonic jets are noisier than subsonic jets.
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