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Abstract

In this paper, an entropy consistent scheme (EC-MHM scheme) based on the MUSCL-Hancock me-
thod for hyperbolic conservation laws is proposed. The new scheme uses the MUSCL-Hancock me-
thod to reconstruct the data spatially, and corrects the slope after the reconstruction to obtain a
high-resolution entropy consistent flux. The value of the new time moment is updated by conserv-
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ative difference scheme of the hyperbolic conservation laws, and the numerical flux only needs to
be calculated once when the variable value of the next moment is updated, which improves the
computational efficiency of the scheme. Different hyperbolic conservation laws are numerically
solved, and the numerical results show that the EC-MHM scheme has good characteristics such as
non-oscillation, high resolution, and robustness.
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n+l n At ( fEC-MHM _ £ EC-MHM ) 3 (44)

u; :uj_g i+1/2 i-1/2
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Burgers 77 FE. —4EVR /KT RE . —4ERCH 7 R iR e @ = 4 i (14), (18), (29), MEAHZYIEE >
H2M(15), (19), (30), T MUSCL J7 ikt 2547 (37), (38), (39), % MUSCL-Hancock
DA A2 8 85 0 (41), (42), (43), dEATECEARL, 8 H0E 55 R U FridiE 1) EC-MHM #g UH
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25
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5.1. —4 Burgers 512
X F—4E Burgers J5 FERIAS R IR iR) 8, E 1 T 0 SE56 R EX 40 MRS IEAT A

5.1.1. [B]&f#04EL o]
FEIX 8] [-1, 1] % FE WA i i

-1, if1/3<|x|<
COR A
PR AT A
1, if t—1/3<x<1/3
u(x,t)= (x+;j/t if —t-1/3<x<t-1/3.
-1, otherwise

{1 FH Neumann i1 &4, 5% t=0.32, CFL=0.3, 54 2aE 1 FiR, ES 3kt 2
ARG, MR, ECHARAHmEN A, I H AR S0 HEm R S0, 8 & AR M B X I8
T A S A K Y . T EC-MUSCL £ 20F1 EC-MHM A% 3B A B U O RE 45 51, RevsHErf Tl
PR B o R, I BRIR . MARFERLEI T LUE H EC-MUSCL #%30R1 EC-MHM #% 2 (B FERLN T ES
A EC MUz fm), BEfES THREM MRS TiHE SRRt &M, EC-MHM %Lk
EC-MUSCL #FEHCE D, Rt BA 5 w0 7 g
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Figure 1. Results of example 1
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{1 Neumann i1 5+ 614, 11485 t,=0.32, CFL=0.3, iHE4ERME 2 fix, ERIESXE, ES
A EC MR AT R 22 5 E A, 17 EC-MUSCL #%30F1 EC-MHM KR AHHE A T, 2% 1
45 T EC-MUSCL #820UF1 EC-MHM #R7E t, = 0.32 I Ly ML, 45 8E8 EC-MHM # Rtk
EC-MUSCL #% 20 A /N Z R S RS, R EC-MHM xR 54s Rt i 754 2 heh i
T EC-MUSCL #%3(F1 EC-MHM #3X7E t; = 0.32 B FEFITHE I 7] &2 EC-MHM #% 2{F1 EC-MUSCL #% =it
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Figure 2. Results of example 2
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Table 1. EC-MUSCLand EC-MHM scheme computers the order of error and convergence up tot=10.32 s
F 1. EC-MUSCL #1 EC-MHM BRI EH| t = 0.32 s BYIRZEFIUL M

EC-MUSCL EC-MHM
T
uiRE e ly uRE e Uy
40 0.0068 0.0062
80 0.0026 1.4221 0.0019 173
160 0.00114 1.1595 4.5491e-04 2.02
320 5.49219e-04 1.0559 1.2174e-04 1.90
640 2.63099e-04 1.0618 2.9566e—05 2.04
1280 1.28416e-04 1.0348 7.2670e-06 2.02

Table 2. Comparison of computation time between EC-MUSCL and EC-MHM scheme
%= 2. EC-MUSCL 1 EC-MHM #& XA+ &) 4%

EC-MHM 5 EC-MUSCL #%

S EC-MUSCL EC-MHM B H
40 0.22 0.15 0.68
80 0.47 0.32 0.68
160 1.74 0.83 0.48
320 6.50 3.98 0.61
640 26.01 17.37 0.67

5.2. —HERAEFE

5 FEAEAN R AR A (40 i) B, #0548 FH Neumann 12 5% 4, 46 i 350 FARS B 0 2 £R — 1 17 7 19
M A — N T A RO . FE X1, 1]k, BAIAR A A

2 x<0
h(x,0)={ll5 >0’ u(x,0)=0,

X 100 MRS 25, CFL=0.45, 5% t=04.

%I R 2 % AR 1200 PIAE s Roe kg SNAITHESE S AL 3 il LLE H, ES #6301 EC #5XY
AT DA IR S 7= A, (HR A R P ILE, 1 EC-MUSCL #%2Uf1 EC-MHM #% :0E A 5
ANFRRERERR, DR AT DA BE G sl B AR B i RN s 5 EC-MUSCL A% 3XAH L, EC-MHM A 2% i it 6 Al
WO AR BT 4, ARSI
5.3. Euler 518

5.3.1. Lax BUE & o)/
2 FRAE X [AI[0, 1] HI4E i) 75
(0.445,0.698,3.528), if x<0.5
(pou,p)= L
(0.5,0,0.571), otherwise

i Fl Neumann i1 #4614, CFL =0.15, HX 200 MM#% A, 5% t=0.16.
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Figure 4. Results of example 4
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5.3.2. Shu-Osher [a]g&
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