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Abstract

Direct numerical simulation (DNS) of decaying isotropic turbulence was made using the Numerical
Kind Tunnel (NWT). A fully developed turbulent flow and a passive scalar field, temperature, were
obtained by the DNS with up to 512° mesh points in space. From the analysis of the flow, it is ob-
tained that intense portions of the turbulent vorticity concentrate into worm-like regions, but
those of the temperature gradient into sheet like regions in space. Most vorticity vectors nearby
the worm-like regions align into the direction of the eigen vectors corresponding to the intermedi-
ate eigenvalue of the strain rate tensor. In contrast with this, most temperature gradient vectors
nearby the sheet-like regions align into the direction of the eigen vectors corresponding to the
negative eigenvalue of the strain rate tensor. These results show that the worm-like regions have a
similar property to Burger’s Yortex. On the other hand, the mechanism forming the sheet-like regions
of temperature gradient is not yet clear.
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