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In this study, a new high-order interpolation method for unstructured Cartesian grids is developed. This scheme is
typically for finite-volume method (FVM). The gradients conventionally calculated by Green-Gauss method are
reformed with the value of only the adjacent cells to the target, and then 5"-order accurate interpolated value on the
cell surfaces is achieved in even interval grids. This scheme is also adaptive to non-even interval cells. One- and
two-dimensional verification problems are conducted and it is proved that this scheme is less dissipative than the
conventional methods. Also, no significant unphysical reflection or dissipation is observed at the hanging-nodes.
Additionally, it is notable that the computation time is only 1.1 times larger compared to the conventional 3"-order

upwind-biased scheme.
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Fig.1 Typical example of unstructured Cartesian grid
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Tab.1 Computational methods
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Tab.2 L1 norm of calculation error

2"-order upwind Cell number L1 accuracy
25 6.211E-02 -
50 3.709E-02 0.744
100 1.050E-02 1821
200 2.637E-03 1.993
400 6.560E-04 2.007
3"-order upwind Cell number L1 accuracy
biased 25 6.132E-02 -
50 2.133E-02 1523
100 3.193E-03 2.740
200 4.091E-04 2964
400 5.137E-05 2993
5" _order upwind Cell number L1 accuracy
biased (a) 25 3.672E-02 -
50 2.495E-03 3.879
100 1.206E-04 4.370
200 6.757E-06 4.158
400 4.045E-07 4.062
5" _order upwind Cell number L1 accuracy
biased (b) 25 3.720E-02 -
50 1.982E-03 4.231
100 6.647E-05 4.898
200 2.192E-06 4922
400 6.875E-08 4,995
5" _order upwind Cell number L1 accuracy
biased (c) 25 3.734E-02 -
50 1.956E-03 4.255
100 6.458E-05 4921
200 2.088E-06 4.951
400 7.022E-08 4894
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Fig.13 Initial value of density and computational grids
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Tab. 3 Computational methods

Governing equation Two-dimensional compressive Euler equation
Spatial discretization Cell-centered finite-volume method
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Time integration 4"-order Runge — Kutta method
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Fig.19 Time history of L1 error
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Tab.4 Averaged computation time

Scheme Computation Time
1%-0 upwind 1
30 upwind biased 117
50 upwind biased (a) 1.29
50 upwind biased (b) 1.40
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