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Calculations and Measurements of Three Dimensional Turbulent
Boundary Layers on the Stern of a Mathematical Ship Form (I)

——Numerical Calculations——
Shin-Hyoung Kang, Taik-Sik Lee and Hyung-Hee Cho
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Abstract

Three dimensional turbulent boundary layer near the ship stern are calculated by integrating
boundary layer equations. An orthogonal coordinates fixed on the body surface is adopted and the
eddy viscosity turbulence model is used to make closure of the first order Reynolds stress terms. Second
order effects of geometric curvatures in the boundary layer equation are included and measured or
calculated external velocities are used as boundary conditions. Measured velocity profiles at the mid-
ship section are used to start marching downstream. Momentum equation in the normal direction to
the surface is integrated to abtain surface pressure distributions and compared with measured pressures
by static holes on the stern.

Seond order terms of curvatures show significant effects on the prediction of viscous flows near the
stern. Estimated static pressures on the stern surface are qualitatively in good agreement with
measured distributions.
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