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Solution to Problem 276C

The Reynolds number based on the length, L, and the speed, U, of the yacht is
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The coefficient of total drag on the yacht (idealized as a plate) is
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where L and w are the length and total width of the plate (w = 2 m). Re-arranging to solve for the drag
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The surface would be “hydraulically smooth” if the roughness, ¢, is less than the laminar sublayer thickness, é1,s1, where
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The coefficient of local skin friction for a turbulent boundary layer on a flat plate is
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Solving this expression for 7, at x = 8.4 m (the mid-length of the yacht) and inserting it into the definition for u, yields
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Consequently for the surface of the yacht to be hydraulically smooth requires that
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and so the maximum admissible roughness is 42 x 10~%m.



