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Abstract

A newly proposed parameter-free method, SVMD-NCS (Successive Variational

Mode Decomposition-based

Nonstationary Coherent Structure), was applied to a compressible turbulent jet with a jet Mach number of 0.9. SVMD-
NCS demonstrated its ability to automatically determine the number of ICSs (Intrinsic Coherent Structures). By applying
SVMD-NCS, upstream-propagating acoustic waves within the potential core of the jet were successfully extracted. These
features had not been fully captured by conventional modal analysis methods, such as SPOD (Spectral Proper Orthogonal
Decomposition). In addition, the analysis of the decomposed ICSs revealed phase-locking near the nozzle exit. This
observation suggests the existence of an interaction between the upstream-propagating acoustic waves in the potential core

and the downstream-propagating waves in the shear layer.
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Fig. 1. Schematic view of compressible turbulent jet.
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Instantaneous flow field of streamwise velocity u
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Fig. 4. Averaged amplitude of each ICS and original
signal in frequency domain.
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