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Analysis of entropy production in discrete NS equations

LiLi', ChenZzhe!, LiXinliang*

(1 Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract: Based on energy balance,different role of convective terms and viscous terms is analyzed in discrete
sense using Fourier tool.lt is pointed that viscous terms are the main factors to introduce oscillation if the
convective terms are treated properly. A class of high order artificial viscosity method is proposed to suppress
oscillation. The implementation of 8" order artificial viscosity is explained as an example . The coefficient of
this artificial viscosity can be estimated by theoretical method.A kind of principle of determine the coefficient is
also presented. Four numerical examples are performed to illustrate the superiority of this method,including 1
dimensional diffusion problem,3 dimensional compressible homogeneous isotropic turbulence, hypersonic
channel flow and spatially developing supersonic boundary layer flow.The results show that the artificial
method own high robustness and accuracy and non-physical solution can be excluded.

Key words: artificial viscosity,central scheme,turbulence,DNS,compressible
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