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A Locally Linear Reconstruction scheme on arbitrary unstructured meshes

K. S. Lee and J. H. Baek

A field reconstruction scheme for a cell centered finite volume method on unstructured meshes
is developed. Regardless of mesh quality, this method is exact within a machine accuracy if the
solution is linear, which means it has full second order accuracy. It does not have any limitation on

cell shape except convexity of the cells and recovers standard discretization stencils at structured
orthogonal grids. Accuracy comparisons with other popular reconstruction schemes are performed on

a simple example.
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Table. 2 Inverse distance weighting(IDW)

A} 2 2=H] FHE
mesh 0 | 1.231e-3
mesh 1 | 3.383e-4 3.367 1.863
mesh 2 | 2.695e-4 1.255 0.328
mesh 3 | 1.727e-4 1.560 0.641

Table. 3 Laplacian weighting(LW)

R} 74 TFE2E
mesh 0 | 1.289e-3
mesh 1 | 2.840e-4 4.533 2.180
mesh 2 | 2.490e-4 1.142 0.192
mesh 3 | 1.686e-4 1.477 0.563

Table. 4 Locally linear reconstruction(LLR)

LR} E2 | TEE
mesh 0 | 1.499e-3
mesh 1 | 3.623e—4 4.137 2.05
mesh 2 | 8.908e-5 4.067 2.02
mesh 3 | 2.209¢-5 4.033 2.01
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