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Table 1 Initial data of 4 1D Riemann problems and the computation time

test Wy, = (py,uy,p1) Wy = (pgrug,pr) Xo Ty
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Table 2 Errors between different numerical schemes and the reference solution of the 2D Riemann problem

scheme error || L(p) |,

AUSM 7.125 4E-3
GM-HLL-A 7.138 8E-3
GT-AUSM 6.413 7TE-3
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Table 3 Comparison of computational efficiencies between different numerical schemes

example 1 example 2
scheme
CPU time CFL CPU time CFL
AUSM 91.65 s 0.50 301.16 s 0.45
GT-AUSM 69.72 s 0.95 214.35 s 0.95
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A 2D Flux Splitting Scheme
Based on the AUSM Splitting

HU Lijun', WU Shifeng2 , ZHAI Jian®
(1. College of Mathematics and Statistics, Hengyang Normal University ,
Hengyang, Hunan 421002, P.R.China;
2. School of Mathematics and System Sciences, Guangdong Polytechnic
Normal University, Guangzhou 510665, P.R.China;
3. Dawning Information Industry Co., Ltd., Beijing 100193, P.R.China)

Abstract: The AUSM-type schemes based on the advection upstream splitting method have the
advantages of simpleness, high efficiency and high resolution, and are widely applied in compu-
tational fluid dynamics. The traditional AUSM-type schemes only consider the normal waves to
the cell interface while ignoring the influence of tangential waves to the interface in the compu-
tation of the interfacial numerical flux. The flux of 2D Euler equations was split into the convec-
tive flux and the pressure flux by means of the AUSM splitting method, and they were both
computed with the modified AUSM scheme. In the solution of the numerical flux at the corners
where the influence of tangential waves was considered, a genuinely 2D AUSM flux splitting
scheme was constructed. In the computation of 1D numerical examples, the proposed scheme
keeps the merits of capturing shocks and contact discontinuities accurately. In the computation
of the 2D numerical examples, the scheme has higher resolution and better robustness, while e-
liminating the instability behind the strong shock waves. In addition, with the scheme the stable
CFL number greatly improves and the computation efficiency rises in the simulation of multidi-
mensional problems. Therefore, the proposed scheme makes an accurate, efficient and robust
numerical method.

Key words: compressible flow; Liou-Steffen splitting; AUSM scheme; GT-AUSM scheme; ro-

bustness



