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Investigate of Optimization in ENO Schemes on Computing
One-dimensional Shock Tube Problem

LIU Xiao', ZHANG Zhaochi',HU Yilin?

(1. College of Mathematics and Information Science, Henan Normal University, Xinxiang 453007, China;

2. School of Mathematics and Statistics, Central China Normal University, Wuhan 430079, China)

Abstract: Three stencil polymerizations are needed to capture discontinuous in shock problems by using the ENO
scheme. However, they have dramatic differences just near the discontinuities. Based on this character, we optimize the EN()
scheme in this paper so that we can reach the purposes of bath saving the computing time and nearly having no-effect on the
computing results. Based on this idea, we take one-dimensional shock tube as an example and compute the results with the
standard ENQ scheme where the pressure gradient is greater than the default critical value and with the preinstall polymeriza-
tion at the smooth position. The results show that the computing time of the optimized schemes is shorter than the original
schemes by 30% —50%. In addition, the preinstall polymerization at the leftmost or rightmost stencil is selected as the final re-

sult directly according to the upwind character,

Keywords: ENO schemes; one-dimensional shock tube; Euler equation; scheme optimization; pressure gradient



