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Development of general-purpose hydrofoil bubble generators for ship drag
reduction toward practical application to deep-draft ships

Kumagai, Ichiro

12,800,000

(Om/s) 50 I/min
3 10

400 36
10 12

As an Earth-friendly tool, we invented a hydrofoil bubble generator to
reduce ship drag and conducted experiments using a high-speed channel tunnel in National Maritime
Research Institute (NMRI) to understand the behaviors of air bubble generation at a cruising speed
up to 20 knots. The threshold of air entrainment, the air flow rate, and the bubbly flow pattern
depend on Reynolds number, angle of attack, and hydrofoil type. We identified intermittent air
entrainment at a low-speed condition, stable air entrainment, and air entrainment with a ventilated
cavity at a high-speed condition (> 5m/s). Although the ventilated cavity lowers the ability of air
entrainment, a large volume of air bubbles (50 1/min) was generated by the hydrofoil system at 9
m/s, which has a high potential to reduce ship drag. We have also conducted a towing tank
experiments using a 400m tank in NMRI and obtained the maximum net drag reduction (about 12%) for a

36m model ship at a cursing speed (10 knots).
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