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On Natural Instability in the Near Region
of Initially Turbulent Free Jets

Michio HAYAKAWA

Hokkaido University

ABSTRACT

Frequency-centered activity has been observed in the near region of initially turbulent

circular jets. The dominant frequency determined from frequency spectra of velocity fluctuation
scales better with local momentum thickness than with jet diameter, suggesting that the shear
layer type of instability is responsible for the quasi periodicity. This is basically consistent with

the notion of Petersen & Samet, that natural instabilities in circular jets scale with local shear-
layer thickness, and the jet diameter is merely a subsidiary parameter. However the present
result shows that the dominant frequency nondimensionalized with the local mean flow properties
significantly varies with the ratio of local momentum thickness to jet diameter. Discussion is

mainly made in the context of instability in shear flow turbulence.
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