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1 NACA 4412 M=0.2 2 NACA 4412
Fig. 1  Convergence rates of NACA 4412 airfoil at M =0.2 Fig. 2 Pressure distributions on NACA 4412 airfoil surface
3
3

Fig. 3 Velocity profiles predicted and experimental data
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Fig. 4 Convergence rates of drag coefficients at M =0. 01
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Fig. 5 Convergence rates of transonic flow Fig. 6 Pressure distributions on surface of transonic flow
over RAE 2822 airfoil over RAE 2822 airfoil
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Preconditioning HLLEW Scheme for Flows at All Mach Numbers

LIU Zhongyu ~ ZHANG Mingfeng ZHENG Guannan ~ YANG Guowei
( Key Laboratory for Mechanics in Fluid Solid Coupling Systems Institute of Mechanics CAS Beijing 100190 China)

Abstract:  Based on HLLEW ( Hartend.ax-Van Leer-Einfeldt-Wada) scheme low speed preconditioning technology is introduced to
develop a three-dimensional Navier-Stokes solver for flows at all Mach numbers. Low speed preconditioning techniques is introduced to
reconstruct dissipative term in HLLEW scheme and preconditioning HLLEW scheme is proposed. Implicit time-marching method is
constructed based on preconditioning Jacobian Matrix. Results of NACA 4412 incompressible flow and RAE 2822 transonic flow with
preconditioning HLLEW scheme are compared with results by original method and experimental data. It shows that preconditioning
HLLEW method improves accuracy and convergence rate for low speed flow. It can be applied for flows at all Mach numbers.

Key words: preconditioning; flow at all mach number; incompressible flow; HLLEW scheme; implicit time-marching
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