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Prediction of Drag Reduction Effect of Hydrogel Painting Having Shear Stress
Responsibility by Using Mesoscale Model
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We have carried out the resistance test with a water tank and a simulation
in order to investigate the frictional drag reduction of hydrogel paint that is one of the
functional paints of ship hull used in commercial large ship. At the water tank experiment, the
frictional drag on a flat plate coated with hydrogel paint was measured in a uniform flow. From the
experimental result, it was found that turbulent eddy structures were different in the
laminar-turbulence transition regime and fully-developed turbulence state, and the drag reduction
effect became prominent in the transition regime. In addition, the roughness of painting film was
numerically changed from homogenous pattern to anisotropic one and the flow simulation was
conducted. From the numerical result, it was shown that the drag reduction effect was obtained due
to the shear stress response of hydrogel paint if rough film was used.
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