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Fig.1 Modified wavenumber of WENO7 scheme
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2 H-WENO MP5 WENO5 WENO7 (a) : (D) : (¢) ; (d)
Fig.2  Spectral property of (a) HHWENO (b) MP5 (¢) WENOS and ( d) WENO7 schemes
2 H-WENOS . H-WENO7
WENOS5 . WENO7 2(b) (d)
u = tanh(x) x e -11 ou/gx =1 -
tanh( x) *. WENO7
1 H-WENO7 WENO7
Table 1 Testing accuracy of H-WENOQO7 scheme and WENO7 scheme
Scheme N L, order L, order Scheme N L, order L, order
20 6.863 9 6.501 9 20 6. 669 2 6.501 1
40 6.897 9 6. 606 1 40 6.677 9 6. 606 0
WENO7 H-WENO7
80 6.926 9 6.716 0 80 6.819 6 6.6757
160 6.987 8 6.939 4 160 6.926 5 6.713 6
3
3.1
3.1.1 Sod
Euler
(pup)={(1 0 1) %f x <0.5 (12)
(0.125 0 0.1) if x=0.5.
xe 01 t =0.14.
3 Sod WENO
3.1.2 Shu-Osher
Shu-Osher 3 ' Shu-Osher
Euler xe 010
{p =3.857143 w =2.629369 p =10.333333 as x <1 (13)
p=1+0.2sin(5x%) uw=0 p=1 as x =1

t =128 200 . WENO7
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3 Sod N=200 =0.14
Fig.3 Sod problem N =200 density distribution at ¢ =0. 14

4 000 Shu-Osher “ 7,
4 200 H-WENO WENO . 4
H-WENO . H-WENO
WENO

4 Shu-Osher t=1.8 N =200
Fig.4 Shu-Osher problems density distribution at t=1.8 N =200
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t=0.2 961 x 241 ( 1.731 20.92 30 )
(a) WENOS: (b) HAWENOS: (¢) WENO7; (d) HAWENO7
Fig.5 Double-Mach reflection density profile at t =0.2 on a 961 x241 grid
(a) WENOS; (b) H-WENOS; (c) WENO7: ( d) HAWENO7
R-T
0174 x 01 y=1/2
p =2 p =1 Y
. y .
[p=2 u=0 p=2y+1 v =-0.025¢ cos( 8mx) Osy<1/2 (14)
p=1 u-= p=y+3/2 v =-0.025¢ cos( 8mx) 12<y<l1
¢ ¢ :m v =5/3. p pv Euler
4 t =1.95.
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10

6 RT 121 x 481 t=1.95 ( 0.952269 2.14589 15 )
(a) WENOS; (b) HWENOS; (¢) WENO7; (d) H-WENO7
Fig. 6 R-T instability problem 121 x481 grid point density distribution at ¢ = 1. 95
(a) WENOS5; (b) H-WENOS5; (¢) WENO7; (d) H-WENO7
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A Hybrid WENO Scheme for Resolution Optimization

GUO Yuan' TIAN Qi' LIANG Xian' LI Xinliang®®
(1. School of Mathematics and Information Science Beifang University for Nationalities Yinchuan 750021  China;

2. School of Engineering Science University of Chinese Academy of Sciences Betjing 100049 China; 3. State Key Laboratory

of High Temperature Gas Dynamics Institute of Mechanics Chinese Academy of Sciences Beijing 100190 China)

Abstract:  To improve finite difference scheme Fourier analysis is used to optimize dispersion and dissipation of WENO scheme.

And optimal linear weights are given. A class of hybrid schemes is designed by combing optimized WENO schemes with monotonicity—

preserving scheme. A weighted hybrid WENO scheme( H-WENO) is obtained. The scheme is tested with one-dimensional shock tube

problem Shu-Osher problem two-dimensional Mach reflection problem and R-T instability problem. It shows that the scheme has

strong ability to capture shock wave and high resolution for small scale wave structure which is improved obviously compared with

original WENO scheme.
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