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Numerical Analysis of the Mach Wave Radiation in an

Axisymmetric Supersonic Jet

Yong Seok Kim and Duck Joo Lee

ABSTRACT

An axisymmetric supersonic jet is simulated at a Mach number of 1.5 and a Reynolds
number of 10° to identify the mechanism of sound radiation from the jet. The present
simulation is performed based on the high-order accuracy and high-resolution
ENO(Essentially Non-Oscillatory) schemes to capture the time-dependent flow structure
representing the sound source. In this simulation, optimum expansion jet is selected as a
target, where the pressure at nozzle exit is equal to that of the ambient pressure, to see
pure shear layer growth without effect of change in jet cross section due to expansion or
shock wave generated at nozzle exit. Shock waves are generated near vortex rings, and
discernible pressure waves called Mach wave are radiated in the downstream direction
with an angle from the jet axis, which is characteristic of high speed jet noise.
Furthermore, vortex roll-up phenomena are observed through the visualization of vorticity
contours.
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