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A pressure difference adaptive rotating entropy stable scheme for

two dimensional Riemann problems

GUO Yilin, ZHENG Supei®, CHEN Mengying, LIU Jiahao
(School of Science,Chang’an University,Xi’an 710064 ,China)

Abstract: The Euler equation is one of the fundamental equations describing fluid motion in
Computational Fluid Dynamics, and the existence of discontinuous solutions poses challenges in
constructing numerical algorithms for solving this type of equation. To achieve high-resolution numerical
results for the Riemann problem of the two-dimensional Euler equation, this paper constructs a pressure-
difference adaptive rotating entropy stable scheme. Utilizing the rotating invariance of the equations,the
normal vector outside the boundary is decomposed into two orthogonal components, and an entropy
stable scheme is implemented in each directions. The determination of the components of the two
components relies on the rotation angle. In this paper,a pressure function is introduced to adaptively
adjust the rotation angle of the scheme based on local pressure variations. The resolution of the entropy
stable scheme is enhanced by introducing the adaptive rotation angle. Numerical examples show that the

numerical results obtained by this scheme exhibit good symmetry and high resolution.

Key words: entropy stable scheme; pressure-difference rotation angle; rotating invariance; pressure

function;adaptive variation
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