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ABSTRACT

The porous plate microbubble drag reduction technique was
developed in the water tunnel. The 80% drag reduction of frictional
resistance of flat plate was obtained for the flat plate in water tunnel. The
air flow parameter was also defined. The effects of diameter of porous
material, air flow rate and velocity on the drag reduction of flat plate were
aso studied in the first year. The developed microbubble injecting
technique was applied to the low speed HSVA oil tanker model in the
second year research. The resistance tests including two positions of
porous plate and three diameters of porous plates were conducted. The
experimental data showed that the total skin friction of ship model was
reduced 20% for the best condition. The effect of drag reduction of
HSVA mode is much smaller than that of the plate drag reduction in
water tunnel. The same microbubble technique was also applied to a
medium speed ship model and a high speed catamaran in the third year
research. These ship models do have round bottom and deadrise angle in
stead of flat bottom. The round bottom and deadrise angle cause the
bubble floating out the free surface rapidly. Then, the drag reduction
effect of microbubble vanished. There is 15% frictional drag reduction
for medium speed ship model. And, the drag is increased when the air
flow rate is increased. The tested results of catamaran showed 5%
frictional drag reduction. But it was due to the positive heave increase by
the injected compressed air not the effect of microbubble.
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