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Structure of multiscale/fractal generated turbulence and its application to
innovative engineering devices
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Development and decay of multiscale/fractal generated turbulence are
investigated in detail by means of wind tunnel/water channel experiments and numerical simulations
(direct numerical simulation (DNS) and large-eddy simulation (LES)). In addition, experimental
apparatus for investigating co-axial jet and swirling flow is designed and manufactured and its
turbulence characteristics are measured. The experimental results show that the combination of large

square grid and inhomogeneously arranged smaller grids produces an elongated non-equilibrium
region. The DNS is conducted for the turbulence generated by the single-square-grid. The invariants
of the velocity gradient tensor and enstrophy production and dissipation are analyzed in detail and

the development of grid turbulence are clarified.
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