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Abstract: A commonly-used gradient reconstruction procedure for the second-order cell-centered
finite volume method is to calculate the element gradient by its vertex variables. The key issue of this
method is to construct the local linearly distributed vertex variables by their adjacent elements’ cell-
centered variables. Using weighted least squares method for vertex variables reconstruction,
considering the fact that the cell-centered variables are non-linear distribution, inversely distance
weight is applied to estimate the different influences of the elements in various positions. In order to
deal with the over-estimation of vertex variables on perturbed or curved grids, a new clipping method
is implemented. Test cases use high-aspect-ratio, perturbed or curved grids which are commonly
applied to the boundary layer flow simulations with high Reynolds number. The presented method is
compared with weighted averaging method and pseudo-Laplacian method. Numerical results show that
better accuracy is attained by presented inversely distance weighted least squares method, and the
over-estimation of vertex variables on perturbed or curved grids is eliminated by the clipping method

suggested here.

Key words: cell-centered finite volume method; gradient reconstruction; vertex variables; least

squares method; clipping method; high-aspect-ratio grid



