To contribute to the development of a zero-emission ship, we investigated the slowing down and enlarged ship
and an air lubrication method to control air blowing. Energy reduction due to low speed and large size was
investigated for bulk carriers. In order to compensate for the decrease in transportation volume due to the
lower speed, it was more effective to expand the main dimensions than to increase the number of vessels to
improve energy efficiency. The reduction of friction drag by repetitive bubble injection (RBI) was investigated
using a 38 m log flat model. A greater reduction in resistance was obtained at the injection frequency 0.5 Hz
compared with that obtained from the continuous bubble injection (CBI). Furthermore, the drag reduction ratio
increased as the duty ratio decreased. The combination of PTV (Particle Tracking Velocimetry) and
Shadowgraph with a high speed camera makes it possible to evaluate the liquid phase flow field and bubble
shape in a bubble flow in time series. It was determined that the bubble homogenizes the mean streamwise
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velocity distribution in the wall direction.
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