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The major achievements in this project are summarized as follows.

(DThe guideline for designing new-type high-resolution Godunov schemes based on the BVD (Boundary
Variation Diminishing) principle, which requires to minimize the difference in the reconstructed
values across cell boundaries, has be established. (2) A class of schemes of great practical
significance based on the BVD principle, so-called BVD schemes, have been proposed and verified. (3)

High-fidelity shock-capturing schemes without any conventional nonlinear limiter have been
developed using properly designed multi-stage BVD algorithms and BVD admissible reconstruction
functions. (4) The BVD schemes have been implemented to Euler equations and reactive compressible
flow simulations. The BVD schemes show significant advantage in resolving both smooth and
discontinuous flow structures, especially in the cases where the contact discontinuities or moving

fronts play a crucial role in the dynamic processes.
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Fig.4 Advection benchmark test for complex profile. Results after 40,000 time steps
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WENO-JS (middle) and WENO-Z (right).
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