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A Study of the Geometry of Flow Patterns in Compressible
Isotropic Turbulence

Takashi HIYAMA*, Hiroshi MAEKAWA*, and Yuichi MATSUO**
*The University of Electro-Communications, Chofu, Tokyo
* * National Aerospace Laboratory, Chofu, Tokyo

The geometry of flow patterns in a numerically simulated compressible isotropic decaying

turbulent flow at M;=0.6 was studied using three-dimensional critical point theory. The solu-

tion trajectories for three first-order linear differential equations are used to classify the ele-

mentary three-dimensional flow patterns defined by instantaneous streamlines. Fluid motions

characterized by high rates of kinetic energy dissipation and,or high enstrophy are of particu-

lar interest. It is found that motions corresponding to high rates of dissipation are character-

ized by a 3—D rate-of-strain topology which are of the types saddle-saddle-unstable-node and

stable-focus-stretching.
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Fig. 1 Scatter plot of @ versus R
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Fig. 2 Scatter plot of @ versus R for high
enstrophy field
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Fig. 3 Scatter plot of @ versus R for high dissi-
pation field
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Fig. 4 High dissipation region in the (x—y) plane
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Fig. 5 Velocity vectors in the (x—y) plane
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Fig. 6 High enstrophy region in the (zx—y) plane
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