5526 % 45 3 ) M= HF#| Vol. 26 No. 3
2011 4 3 A Journal of Aerospace Power Mar. 2011

XEHS :1000-8055(2011)03-0524-06

I 328 it B (E A= 0L B (R FE Bl P A ZE AR 5

% r_j]‘:l.Z’ %Qﬁ 71,2

(1. dbE s iRk s RS TR, JEa 1001915
2. EFRITERMAE D5 E, L5 10019D)

i . WA Roe i P IMATTHSEL A H T —FRFERTRAL 2 Roe # 2, 3481 T 7 S 80y
BU(E AL, ZEAR AR X, AIRAE RL AL 3 Roe 8 2 R B T 3k 1) 19 5 B AR 1505 76 55 f 30 3 B A 3 199 X388, IR AR AT
Aib 38 Roe 4% =0 TT LR TE 3 3 19 B 2 . X IR B0 bk 30 AR 55 o 50 R [0 R 28 38 RAER I B KL 5 R I AL NA-
CA0012 3T L2 P A B0 (8 92 36 A5 3 T LB A 25 R, 28 Bk — g e ko I ol o (A B DL 2 A 3 iy Tl
o BOE S, 2 BT S A 20 S500E AN O Bl Y T S A SR W R

* 8 W BUEE; BRI BEAELSR WAk, HA

FESFES: V211.3 TERARIRAD . A

Low-diffusion preconditioning scheme for numerical simulation

of low-speed flows
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Abstract:” A\ low-diffusion preconditioning-Roe scheme was proposed by using an adjust-
able parameter in preconditioning Roe scheme to control the numerical dissipation and the ad-
justable parameter value rules.\ The low-diffusion preconditioning Roe scheme reflected the
real physical dissipation in the extremely low-speed zone. In the region similar to the inflow
speed, low-diffusion“preconditioning Roe scheme could ensure the stability of the flow field.
The low Mach/low Reynolds number steady solutions of viscous flow passing a circular cyl-
inder and the low Mach/high Reynolds number steady solutions of viscous flow passing NA-
CA0012 were satisfied. Numerical results show the efficiency of the new scheme to simulate
low Mach number flows. Numerical experiments show that the numerical dissipation of the
scheme has a notable effect on low-speed flow numerical simulation with preconditioning

method.
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Table 1 L/D Comparison of \flow past a cylinder between

Pre-Roe scheme and Pre-Roe( &) scheme

Re Ma  CHR[114 Pre-Roe( Pre-Roe

20 10°° 0.91 0.93 0.78
10" 0.91 0.92 0.78
10°° 0.91 0.93 0.77

40 10°° 2.24 2.23 1.53
10~ 2.24 2.25 1.54
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