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High Mach Number Flow around Small Spheres
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One of the crucial problems for turbulent
flow analyses via computational fluid
dynamics (CFD) is how to analyze the
unsteady motion and deformation of vortical
structures. When calculating high Reynolds
number flows, it is still difficult to simulate
explicitly full-scale evolution of vortical
structures since the scale range between the
largest and smallest scale of vortex structure is
locally different.

In our group, a new type of grid-free
method has been developed in order to solve
the problem. When compared to other
computational schemes, our methods have the
advantage that the nonlinear distortion or
stretching of vorticity region 1is directly
calculated. The developed method has been
applied to investigation on aerodynamical
characteristics of unsteadily moving
automobiles, airplanes, turbomachinery and so
on.

Furthermore,

aeroacoustics research

including investigation of noise suppression
effect of water injection to exhaust plume from
rocket motors has been carried out.

Flow-around Unsteadily Moving Wing
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