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A new measure using Kolmogorov complexity and its application for fluid mixing and
turbulent transition
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For the fluid mixing and turbulence transition process, the complexity of time
sequence of fluid velocity signal was obtained. It was applied into three flow fields: a mixing layer
between jet and surrounding fluid, a boundary layer in which the velocity of the fluid decreased due to
the friction, and pipe flow.

In the mixing layer, the complexity was able to show the progress of the mixing and turbulence transition
processes quantitatively. In the flat-plate boundary layer and pipe flow an objective judgment based on
the complexity mostly supported the subjective conventional criterion. Additionally, with the aid of the
complexity we could distinguish the complexity within the turbulent region, but with the conventional
way, we could not.
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