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Fig.1 Numerical results of the shock wave diffraction problem computed with the HLLC scheme



548 SRR 24 Euler J5 TR B W R IR A 1A% X

B 1R AT HLLC M B e AR sl 4 SR TR AT TR LAFE 30 i 3 1 AR B A 38k
BATEE BGIE 2 H R IAR SO e iR 5 TS ST B A 8 B AR | e s 45 2R &1 mT LA
K Bz AARGF A B2 7B 8 b THBR T 2L AR.

1.0

1.0

0.8 0.8

0.6} 0.6
Yy y R
0.4 -\ 0.4
02 02}
0 1 1 1 1 oL 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
x X

(a) B (b) x- JTTAHE u
(a) Density (b) x- direction velocity u

X X
(¢) y- I v (d) Ho
(¢) y- direction velocity v (d) Pressure

B2 TR A TR 3 (rotated-HHLLC ) SR i SN ST o) LA 45 5 4]

Fig.2 Numerical results of the shock wave diffraction problem computed with the second-order rotated-HHLLC scheme
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Fig.3 The numerical results of double-Mach reflection problem computed

with the second-order rotated-HHLLC scheme
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Fig.4 Numerical results of the Riemann problems of two-dimensional Euler equations

computed with the second-order rotated-HHLLC scheme
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A Second-Order Rotated-Hybrid Scheme for
Solving Multi-Dimensional Compressible
Euler Equations

LIU You-qgiong, FENG Jian-hu, REN Jiong, GONG Cheng-qi
(School of Sciences, Chang’ an University, Xi’ an 710064, P.R.China)

Abstract: A second-order Euler flux function based on the rotated Riemann solver approach
was presented. This scheme was different from the grid-aligned finite-volume method or the fi-
nite-difference method based on dimensional splitting. It was a hybrid numerical scheme devel-
oped through particular combination of the HLLC scheme and HLL scheme. The HLL scheme
was applied in the direction normal to shock waves to suppress the carbuncle phenomenon and
the HLLC scheme was applied across shear layers to avoid excessive numerical dissipation. Nu-
merical experiments show that the new rotated-hybrid scheme is extremely simple, carbuncle-

free and highly efficient.

Key words: numerical shock wave instability; Euler equation; carbuncle-free; rotated-hybrid
scheme
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