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Unsteady Turbulent Flow Simulation of Caradonna—Tung Rotor
Using Immersed Boundary Method

SUGAYA Keisuke, IMAMURA Taro (The University of Tokyo)

ABSTRACT

The purpose of this study is to investigate the influence of the grid setting and the numerical scheme on the unsteady turbulent
flow analysis of the Caradonna—Tung rotor using the moving Cartesian grid with the immersed boundary method. Two types of
grids with locally refined regions around the rotor wake are used; the shape of the refinement of one grid is cylindrical, and that
of the other is rectangular. Meanwhile, the conventional second-order scheme and the high-order scheme are used to evaluate
the inviscid flux. In all simulation results, helical vortices from the blade tips appear. Furthermore, the secondary vortex that
entangles two tip vortices is observed by using the high-order scheme. However, when the grid with the cylindrical refined
region and the high-order method are combined, unphysical vortices are observed around the cell faces where the cell size
changes. By contrast, this phenomenon is not observed in the simulation using the grid with the rectangular region and high-
order scheme. Therefore, the grid with a rectangular refined region is more appropriate for the numerical simulation of rotor

blades than the grid with a cylindrical refined region.
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