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Numerical Calculation of Turbulent Boundary Layer on Rotating Helical Blades
by
Keon-Je Oh*, Shin-Hyoung Kang**

Abstract

Laminar and turbulent boundary layers on a rotating sector and a helical blade are calculated
by differential method. The estimation of three dimensional viscous flows provide quite useful
informations for the design of propellers and turbo-machinery. A general method of calculation is
presented in this paper.

Calculated laminar boundary layer on a sector shows smooth development of flows from Blasius’
solution at the leading edge to von Karman's solution of a rotating disk at the down-stream. Eddy
viscosity model is adopted for the calculation of turbulent flows. Turbulent flows on a rotating
blade show similar characters as laminar flows. But cross-flow angle of turbulent flows are reduced
in comparison with laminar boundary layers. Effects of rotation make flow structures significantly
different from two-dimensional flows. In the range of Reynolds number of model scale propellers,
large portion of the blade are still in the transition region from laminar to turbulent flows. There-
fore viscous flow pattern might be quite different on the blade of model prepeller. The present
method of calculation is to be useful for the research of scale effects, cavitation, and roughness

effects of propeller blades.
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