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Direct numerical simulations (DNS) of temporally developing turbulent mixing layer with scalar transport have been
conducted to investigate the fine scale structure and the fractal geometry of scalar surfaces in turbulence. To investigate
Schmidt number (Sc) effects on the turbulent scalar mixing, DNSs of turbulent scalar transport up to Sc=30.0 have
been conducted for moderate Reynolds number. For high Sc, two fractal dimensions can be defined. The first fractal
can be observed in relatively large scales. The dimension of the first fractal coincides with that of moderate Sc number
case in the inertial subrange and is around 2.5. The second fractal dimension can be defined in small scales and shows
larger values (about 2.8), which denotes self-similarity of scalar surfaces smaller than the Kolmogorov length. The
inner cutoff of the second fractal reaches to about 10 times Batchelor length scale for high Sc.
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Fig.1 Distributions of scalar mass fraction on a x-y plane for Re,,;= 500.
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Fig.2 Development of (a) fractal dimension and (b) inner cutoff.
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