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Construction of Third Order WNND Scheme
and Its Application in Complex Flow

LIU Wei', ZHAO Haiyang', XIE Yu fei’
(1. College of Aerospace and Material Engineering, National University of
Defense Technology , Changsha 410073,P.R . China;
2.China Aerodynamics Research and Developm ent Center, Mianyang, Sichuan 621000, P. R . China)

Abstract: According to the Liu s weighted idea, a space third order WNND scheme was construded
based on the stencils of second order NND scheme. It was applied in solving linear wave equation,

1D Euler equations and 3D Navier Stokes equations. The numerical results indicate that the WNND
scheme which doesni t increase interpolated point( compared to NND scheme) has more advantages in
simulating discontinues and convergence than NND scheme. Appling WNND scheme to simulating the
hypersonic flow around lifi_body shows: With the AoA( angle of attack) inaeasing from (" to 50, the
structure of limiting streamline of leeward surface changes from unseparating, open separating to sepa-
rating, which occurs from the combined point ( which consists of saddle and node points). The sepa-
rating area of upper wing surface is inaeasing with the AoA’ s increasing. The topological structures
of hypersonic flowfield based on the sedtional flow patterns perpendicular to the body axis agree well
with ZHANG Han_xini s theory. Additionally, the unstable structure phenomenon which is showed by
two saddles connedion along leeward symmetry line occurs & some sections when the AoA is bigger
than 26 .

Key words: high order scheme; numerical simulation; topological structure; limiting streamline of sur-
face; Navier_Stokes equation; WNND scheme



