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Investigation of Fine-scale Scalar Mixing in High Reynolds Number Turbulent Jets

Matsuyama, Shingo
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In this research, direct numerical simulations of a turbulent plane jet were
performed to clarify the role of very small-scale turbulence in the scalar mixing process of high
Reynolds (Re) number jet. By analyzing the results at Re = 3000, 10000, 30000, we evaluated the
Re-dependence of turbulent scalar mixing process. Furthermore, a threshold value of length scale
below which a fine-scale turbulence does not affect the mixing process of turbulent jet was
evaluated. For this purpose, sub-grid scale (SGS) turbulent kinetic energy and scalar variance were
evaluated by Ffiltering the DNS data, and compared with the grid scale (GS) components. The results
showed that the turbulent length scales up to 60, 110, and 170 times of Kolmogorov scale are
important in the scalar mixing process of jet, for Re = 3000, 10000, and 30000, respectively.
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