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Development of energy-saving devices and hull forms for realizing

a carbon-neutral society
by

KAWASHIMA Hideki

Abstract

The worsening of global warming has made it an urgent issue for maritime logistics systems to become carbon
neutral. Thus, we have studied the issues that need to be considered in the area of fluid dynamics and created a
roadmap for the realization of a carbon-neutral maritime logistics system. Fluids Engineering & Hull Design
Department has developed a slow wide blunt ship and an air-lubrication system for coastal vessels to meet the
needs of the carbon-neutral era. Zero-emission vessels, which are expected to cost several times more than
conventional vessels in terms of fuel costs, require a hull form with twice the transport efficiency of
conventional vessels. The developed slow wide blunt vessel differs greatly from the current blunt vessels, but
the evaluation results show that it is feasible as an economical zero-emission vessel. To develop an air-
lubrication system for coastal vessels, we also devised a basic plan for a standard air-lubrication system, a
control system to ensure energy conservation in actual seas, as well as a monitoring system to evaluate energy-
saving effects and improve control methods. The results showed that the effects of energy and fuel conservation
can be obtained even for small coastal vessels, and that controlling air blowout seems to be effective in the roll
motion in actual sea conditions. Lastly, we propose the necessary components for an air-lubrication condition
monitoring system to accurately evaluate energy-saving effects in actual seas.
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