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Wide-ranged turbulent flow control using singular pulsations appearing in the
gas-liquid multiphase turbulent boundary layer
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For the understanding of the generation mechanism and proEagation modeling
of the spatio-temporal fluctuations of the void fraction, named as a void wave, that appears when
the air lubrication reduces the wall frictional drag, experimental studies using rectangular
channels having different cross-sectional shapes and model ships having a turbulent boundary layer
on flat-plate. From the observation of void waves growing in different channels, it was found that
the generation process of void waves and the growth of the turbulent boundary layer are involved in
the generation of void waves. It was found that the drag reduction rate is improved by the
artificial void wave where all areas of the ships except near the bubble injector. In addition,
models that describe the propagation of the artificial void wave and the local drag reduction rate
at the bottom of the ship with the air lubrication were constructed from experimental data.
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