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An Energy Saving Technique for Ships
by Air Lubrication System

by

Hikaru KAMIIRISA, Hideki KAWASHIMA, Masahiko MAKINO
and Haruya TAKESHI

Abstract

Air lubrication system has been well known as one of the efficient energy saving techniques. In
the system air bubble masks the wall in the water phase and the frictional resistance acting on
the wall can be reduced consequently. When applying this technique for ships, the frictional
resistance of ships can be reduced by bubble injection to their flat bottom. However, it has not
been in a practical use until recently due to two major issues; 1) it needs a certain amount of
energy to send air directly to the bottom of a ship, and 2) it is quite challenging to quantify the
amount of energy saving. National Maritime Research Institute has been experimentally studying
the relationship between the amount of air put into the bottom of a ship and the drag reduction
using a large scale flat bottomed model ship, e.g. 1m in breadth and ranging over 50m in length,
to figure out the two issues. Preliminary experiment has also been carried out repeatedly in order
to understand the effect of air bubble to the propeller performance. In 2007, based on the
knowledge from these studies, a full-scale trial was performed to validate the effect of energy
saving by the air lubrication system using the cement cargo ship of 120m in length supported by
New Energy and Industrial Technology Development Organization. The results indicated
feasibility and validity of the air lubrication system for energy saving. Followed by the full scale
trial, the equipment of this system to actual ships has been increasing.

In this paper, the energy saving technique for the ship by the air lubrication system developed
from 1995 is reviewed by looking back the history from the beginning of its development.
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