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High order asymptotic preserving DG-IMEX schemes for multi-scale kinetic equations
BNKRF R

Kinetic equations which arise from dilute gas dynamics or plasma physics has a great
challenge for numerical simulations. It is mainly due to its multiscale structure and high
dimensionality. Following the framework of asymptotic preserving (AP) schemes, we have
proposed a class of high order AP DG-IMEX schemes based on a micro-macro reformulation. The
schemes are globally stiffly accurate and asymptotically consistent, and as the Knudsen number
becomes small or goes to zero, they recover the compressible Navier-Stokes (CNS) or the Euler
limit. In order to save more computational cost due to high dimensionality, we further propose a
hierarchical high order DG-IMEX method, namely kinetic, CNS and Euler solvers are automatically
applied in regions where their corresponding models are appropriate. The numerical solvers for
different regimes are coupled naturally by interface conditions. Numerical experiments demonstrate

the efficiency and effectiveness of our proposed approach.
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High order residual distribution for steady state problems for hyperbolic conservation laws
BNKE #HzEF

In this paper, we propose a high order residual distribution conservative finite difference
scheme for solving steady state conservation laws. A new type of WENO (weighted essentially non-
oscillatory) termed as WENO-ZQ integration is used to compute the numerical fluxes and source
term based on the point values of the solution, and the principles of residual distribution schemes
are adapted to obtain steady state solutions. Extensive numerical examples in both scalar and system
test problems in one and two dimensions demonstrate the efficiency, high order accuracy and the

capability of resolving shocks of the proposed methods.
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A new hybrid WENO scheme for hyperbolic conservation laws
BNMRF &K

In Zhu and Qiu (J. Comput. Phys., 318, 110-121, 2016), a simple fifth order weighted
essentially non-oscillatory (WENO) scheme was presented in the finite difference framework for
the hyperbolic conservation laws, in which the reconstruction of fluxes is a convex combination of
a fourth degree polynomial with two linear polynomials. In this follow-up paper, we propose a new
fifth order hybrid weighted essentially non-oscillatory (WENO) scheme based on the simple WENO.
The main idea of the hybrid WENO scheme is that if all extreme points of the reconstruction
polynomial for numerical flux in the big stencil are located outside of the big stencil, then we
reconstruct the numerical flux by upwind linear approximation directly, otherwise use the simple
WENO procedure. Compared with the simple WENO, the major advantage is its higher efficiency
with less numerical errors in smooth regions and less computational costs. Likewise, the hybrid
WENO scheme still keeps the simplicity and robustness of the simple WENO scheme. Extensive
numerical results for both one and two dimensional equations are performed to verify these good

performance of the proposed scheme.



