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Matrix-free defect correction scheme for implicit high-order flux reconstruction solver
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A simple and low memory storage implicit scheme of the high-order flux reconstruction method is presented. This
scheme is based on the defect correction procedure in which the solution is improved by solving a simplified linear
system using the residual for high-order discretization. In order to construct simple and converging iterative scheme, a
sub-cell which is represented by a solution point in a grid cell is introduced and then a diagonally dominant Jacobian
matrix is obtained by the first-order upwind discretization for sub-cells. The proposed scheme can save intensive CPU
cost for computing high-order Jacobian and therefore it requires no storage for the huge high-order Jacobian. The
newly developed Defect Correction on Sub-Cell (DECS) scheme is applied to solve the Euler and Navier-Stokes
equations and the computational cost is compared to the conventional high-order implicit scheme.
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Fig.1 Computational grid around NACAQ012 airfoil (80x20 cells).
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Fig.2 Residual histories for inviscid subsonic flow over NACA 0012.
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Fig.3 Mach number contours for transonic inviscid condition obtained
by p=3 approximation with 320x80 grid.
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Fig.4 Residual histories for inviscid subsonic flow over NACA 0012.

Fig.5 Mach number contours for subsonic viscous condition obtained
by p=3 approximation with 320x80 grid.
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Fig.6 Residual histories for inviscid subsonic flow over NACA 0012.
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