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Abstract

In this paper, a modified CUI scheme is presented for discretizing the convection term. Coupled
with Herimite interpolation, CBC (Convection Boundedness Criterion) and TVD (Total Variational
Diminishing Constraint) are applied to suppress numerical oscillations. Typical test cases demon-
strate that the present scheme possesses the boundedness of convection and high accuracy.
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Figure 1. Three neighboring mesh points and the mesh face
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Table 1. The linear convection schemes and the NV formulations
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Figure 2. The regions of the TVD (shaded) and BAIR (hatched)
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Figure 3. The illustration of the NV line of the mCUI scheme in the
BAIR region
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Table 2. Errors and orders for several selected schemes
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Figure 4. Comparison of numerical and exact results for the
discontinuous initial condition
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Figure 5. Comparison of MUSCL and mCUI scheme for the linear equation with nonsmooth initial distribution
5. EHXBHET, MUSCL 5 mCuUl HyxttE

Hrv A RE. Mv> Ony, TG IEME, 2y > 0nF, J7 202 BEE ]t A .
321 B 1
XA [-11] , 4 WIME
#(x,0) = ¢y (x) =sin(2nx)
A S %At
#(0,t)=¢(Lt)=0
TEL € PR TERECT, IR AU S A 2 BB 5 I 1 AR A8 A 7 1 )

)



ZE Ax=400, [ 6 45 HEAFERREE RACT, BEAE IS TR R8I0, Bep] iR 52 A2k, TRy
=0.1, 0.01, 0.001 #10.0001, f[a]t=0.0, 0.1, 0.2, 0.3, 0.4 #1105,

3.2.2. 1B# 2
A v =0, RIXfT Tk Burgers 5%, EHLLL N HIWIME

0, Xx<-1
1
#(x,0)= > -1<x<0
0, x>0
T 7] S PR A i A
0, x<-1
X+l gex<tg
t 2
X, t)=
¢( ) 1 l—1sx<L
2 2 4
0, le
4

ARt <4, FEXIE[-2,2] b, EEAX =400, tiEH 1.0 12,0, HHLRIERE 7 hah.
7R, A BB RE N IR A AL AR B A%, mCUI S S RE IS 1R 47 ) A FRIX — K L
3.3 ZHEZRMMRSE
ATBEA A mCUI s onf X7 R AT SR, 15 HL Doswell [15]4E7,
o, 9(ag) o(bg) _,

ot OX oy
A AR AR 38 3 o R e (U TR
v (1) = 1 tanh(r)

Vina €0sh? (1)

EFE SRS, BA1L Y, =0358, HIEZTHE

a(x,y)= _%Vt(r) ) b(x, y): %Vt (r)

Frbt (g, Yo ) AHEREHL, 1= J(x= %) +(y - Yo ) R KA (E8— 5 B0 op OB B, 6 5 S
:vtgr)c FEECE B B0 [0,8] <[0,8] + ZEH 149 Ay 200% 200 FIRIHS , LB HOREHI AR

$(x,y.t)= tanh[y_x° cos(a)t)—ﬂsin(wt)}
o o
ZH 5 ORI, We=10", [RIMMESRWE 8. (a) LEEMK TAREOL

ek BB, ERR W] mCUl % S REMS IR BT IRIEIT RS H R . (b) ‘2o 7 BE MR 2D 18, SN T 4 AR B
FIER AR, () o T HUEMER 3D KR,

)



YIS

0.75

0.5

0.25

S »/
0.25
05F
0.75
1 L - . s
0 0.25 0.5 0.75
X
(@ v=01
l -
0.75 :_ —s— t=0.0
L — t=0.1
05 —— t=0.2
N t=0.3
N t=0.4
0.25 ——-— t=05

S 0F
o2sf
osf
orsf
'10: EF et
X

(¢) v=0.001

0.75

0.5

0.25

u

o
N
ol

<) .
. ~ 4

a o
o

0.75

0.5

0.25

u

o
N
1

IS} .
. ~ o

a o
O\\\\l\\\\l\\\\l\\\\

o

AN

o

i

.5
X

(d) v=0.0001

Figure 6. Numerical results for Burgers equation with different viscosity coefficients, at six selected time
instants, () v=0.1,(b) v=0.01,(c) v=0.001, (d) v=0.0001
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