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A high-order unstructured-grid large-eddy simulation (LES) is performed using the many-block method. To achieve an

N-th order scheme in the many-block method, hexahedral parent cells are sub-divided into structured N3 cells. A finite

volume method is applied to solve the governing equations in the sub-divided cells, and high-order spatial accuracy is

implemented by interpolating the primitive variables at the cell interfaces of sub-divided cells with a high-order

polynomial. Two benchmark problems, vortex transport by uniform flow and Taylor-Green vortex at Re = 5000, are

solved by the 5th-order many-block method. The results show that the many-block method achieves Sth-order spatial

accuracy in the vortex transport problem, and are in excellent agreement with a reference solution for Taylor-Green

vortex obtained by a pseudo-spectral method.
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Fig.1 Examples of a parent cell and sub-divided cells for (left) hexa-
and (left) tetra-mesh.
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Fig.2 Instantaneous vorticity contours on the 2707 grid at (upper) =0
and (lower) t=50T.
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Fig.3 U-and V-velocity errors versus grid spacing A.
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Fig.4 Temporal evolution of the kinetic energy dissipation rate.

Fig.5 Vorticial structure by iso-surfaces of O-criterion colored with
vorticity magnitude at =9 #.
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Fig. 6 Anexample of Gmsh formatted unstructured mesh around an
infinite cylinder. (upper) Parent cells and (lower) sub-divided cells are
visualised.
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