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MEASUREMENT OF PARTICLE VELOCITY DISTRIBUTION
WITH PARTICLE IMAGE VELOCIMETRY USING STROBOSCOPIC EFFECT

e i 5P, R A aEe
Shimpei SAWAKI and Yuzo TSUCHIYA

In order to investigate acoustic phenomena, complicated wave motion involves interference and diffraction, many attempts to visualize sound fields have
been made. One of the promising approaches is the application to acoustic measurements of particle image velocimetry (PIV), which is an optical technique
to measure flow velocity distribution. This method can be expected to contribute to our understanding of various acoustic phenomena because PIV can
acquire the flow velocity distribution of fluid in a non-contact state. In the existing research applying PIV to acoustic measurements, high-speed cameras
were used to capture the short-period vibration of air. Since, in general, high-speed cameras have small resolution and sensitivity, the method imposes a strict
limitation on the size of the captured area. In this paper, a new measurement technique to visualize particle velocity distribution using PIV with stroboscopic
effect is proposed. In this method, the measuring objects are limited to pure-tone-dominant steady state sound fields and the apparent period of the vibration
is slowed down by flashing the light source at a specific frequency. As a result, the requirement for the frame rate of the camera is mitigated, and wider areas
can be measured using cameras with high resolution and high sensitivity. A fundamental experiment with a sound tube was conducted, and the results show
that our proposed method can measure particle velocity distribution with high accuracy.
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