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ABSTRACT

In this paper, a new higher-order flux quadrature scheme for finite-volume methods (FVM) is proposed. The scheme is especially for
unstructured Cartesian grids; therefore only the information (values and its spatial gradients) of the two cells which shares the face is used
to calculate the flux. On the FVM, cell-averaged values are updated in each cell. The values are interpolated onto the cell-interface to
calculate numerical flux, and then the flux is integrated over the cell-interface. The spatial accuracy of the entire scheme depends on the
accuracy of both the variable interpolation and the flux quadrature. In the conventional flux quadrature, the flux evaluated at one point on
each face of the cell is multiplied with the area of the face, but the accuracy is only second-order. In order to enhance the accuracy of the
quadrature, at first, the error terms of the conventional scheme are clarified. The error term is represented with the variables and its gradient
value along the face, thus can be calculated using the value of the both cell sharing the face. Adding this error term as a modifying flux to
the conventional second-order integrated flux, the accuracy of quadrature is enhanced to fourth-order. The new scheme is implemented in
the verification problems on Burgers and Euler equations on the FVM framework, and the results show fourth-order convergence correctly.
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3rd_order upwind-biased
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N Error 0(Ax™) Error 0(Ax™)

16 | 8.914E-03 - 8.868E-03 -

32 | 2.510E-03 1.829 2.415E-03 1.876

64 | 4.286E-04 2.550 3.869E-04 2.642

128 | 6.901E-05 2.635 5.036E-05 2.942
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3rd_order upwind-biased
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