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Abstract

A high-resolution entropy consistent scheme was developed for solving the relativistic hydrody-
namics equations. The new scheme is composed of entropy consistent scheme and slope limiter.
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First, an entropy consistent numerical flux (EC scheme) was designed. In order to capture the struc-
ture of the solution better, a slope limiter based on MUSCL (Monotone Upstream-centred Scheme
for Conservation Laws) type reconstruction method is constructed, the high-resolution entropy con-
sistent scheme is obtained by applying it to the entropy consistent scheme. The convergences of
the EC scheme and EC-Limited scheme have been proved. For the smooth region of the solution,
the EC-Limited scheme has the characteristics of high accuracy, and for the discontinuous region,
it can precisely control the dissipation and restrain the occurrence of non-physical phenomena.
Finally, several one and two-dimensional numerical experiments demonstrate the stability and good
performance of the high-resolution entropy consistent scheme.
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Table 1. Numerical errors and orders of density p

= 1 BE p HREREFEHN

4% % L' %2 ey L2 %2 e sl L” iR % e sk
25 2.5000e-3 - 7.9100e—4 - 1.0300e—-2 -
50 4.6408e—4 2.429 1.1459e—4 2.787 2.6000e—3 1.986
100 9.3563e—5 2.310 1.8442e-5 2.635 8.4955e—4 1.614
200 1.7157e-5 2.447 3.003e—6 2.620 2.5588e—4 1.731
400 3.0300e-6 2.507 4.8562e—7 2.627 7.7034e-5 1.732
800 5.2451e—7 2.530 7.8517e-8 2.629 2.3320e-5 1.724
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Figure 1. Numerical results of example 2
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Figure 2. Numerical results of example 3
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Figure 3. The contours of the density logarithm for example 4: ES scheme (left) and EC-Limited scheme (right)
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Figure 4. The contours of the pressure logarithm for example 4: ES scheme (left) and EC-Limited scheme (right)
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