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Direct Numerical Simulation of Worm Generation in Isotropic Turbulence
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ABSTRACT

The direct numerical simulation (DNS) of an isotropic turbulence decaying is performed using
the NAL Numerical Wind Tunnel (NWT). The fully-developed turbulent flow and the passive scalar
field are obtained through the DNS with 5123 mesh points. The numerical analysis and
visualization of the flow reveal that the intense portions of the turbulent vorticity
concentrate in the sheet-like regions at the early stage. Then, the sheets roll up and finally
form vortex tubes that are called worm. The tubes are also observed in the lower-vorticity
regions. Furthermore, the intense portions of temperature gradient concentrate in the
sheet-like regions and remain unchanged contrary to those of the vorticity.
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