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3evglopment of an integrated tool for visualizing unsteady flow in aerodynamic
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ASAI, KEISUKE

12,700,000

SVD kHz

At the forefront of aircraft development, the target of aerodynamic design
is shifting to unsteady phenomena that occur at the boundaries of the flight boundaries, such as
stall and buffet. In this research, an integrated visualization method capable of measuring
two-dimensional distribution of time-varying surface-pressure and shear-stress fields with high
resolution and high accuracy has been developed as an experimental tool that can be used universally

for unsteady aerodynamic design of aircraft. For pressure field measurements, we succeeded in
capturing fluctuations with the Pa order magnitude and in the kHz order frequencies using advanced
noise-reduction techniques such as SVD. For the shear-stress field measurements, we developed a
visualization method using the principle of optical flow and confirmed its accuracy and robustness
through carefully-designed verification tests. We prepared for a release of these measurement

techniques as general-purpose visualization tools.
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