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Visualization of Fine Structures in Turbulence

Kiyoshi YAMAMOTO?®*, Shin-ichi OIDE**, Tsukasa SATO** and Iwao HOSOKAWA**
* National Aerospace Laboratory, Chofu, Tokyo 182
* *The University of Electro-Communications, Chofu, Tokyo 182

Direct numerical simulation (DNS) of decaying homogeneous isotropic turbulence with a
high resolution (512%spatial mesh points) is carried out using the Numerical Wind Tunnel, and
fully developed turbulent fields, such as the velocity, vorticity and temperature, are obtained.
To search organized structures in the turbulent fields, the vorticity and temperature fields are

visualized. As a result, the intense regions of vorticity concentrates into sheet-like layers at

first. Then, the layers are rolled up by the Kelvin-Helmholtz instability, and ultimately,
become to fine vortex tubes, which are called worms. On the other hand, the intense

temperature gradient concentrates into local sheet-like layers.,
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