Monotonicity Preserving Spectral Volume Method
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ABSTRACT |

Based on the monotonicity preserving concept, a new limiter, which is applicable to
an arbitrary grid system, is developed. This new limiter preserves accuracy and
monotonicity on an arbitrary grid system and it is also applicable to spectral volume
concept. Numerical experiments for 1-D and 2-D flow show the characteristics of the

new limiter.
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Fig. 3. Density distribution for the first
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Fig. 6. Comparison of density distribution



% 33 & & 10 %%, 2005. 10

Monotonicity Preserving Spectral Volume 7] 9

2 29%e dg F Ue o= HAY £3
7149 A& =(formal order of accuracy)E 23}
8, 3L 3AYME §AAE F Y I3t
8FHE oY A7t o]FAA A, AR
24 B3 UL SUE ALE oG48

v. 2 &
2 =RdAMe MP A#AE 999 A4 =2
718 Ze derEd A A 99z 3
T A7E YAt £ =84 sigdE MP

AEe TVD EAL w33, smooth extremum
0(Ax), & 0(ax?) Wsts
343l EAL 2=t Smooth extremumo] A

B EA4X9 FAFEE FANAFE 9EE 3o
smooth extremum®] T A} 53L& FAAAAHFCH
=%, $1F9 ALY AANAM fE€ Huynhel
MP A gate) e8] A4 AA 3719 FHiE 2
#3la] el9] control volumes X oA A
T g =&& Foh

oj9} e BEAL A APL T FIUT
Agen, BEAd&dgE TVD AgAs} &
AL HolHAE, smooth extremumoi A
ABE} fAs0 AL 59 AN ARRE
Y32 ABAA 45 BAE AFseteth

ir rlo <

2|

o

B dA3e Igsdrieg Zr)71xaT A
A7 20049 FHEZ21IAMY, 28 =g

Aere] EA 7]z dAT(R01-2002-000-00329-0)9] X
Aoz FYPHAF Y

ita]

tne s

1) Z. ]. Wang, "Spectral (Finite) Volume
Method for Laws on
Unstructured Grids", Journal of Computational
Physics, Vol. 178, 2002, pp. 210~251.

2) A. Harten, B. Engquist, 5. Osher, and S.
R. Chakravarthy, "Uniformly High Order
Accurate Essentially Non-oscillatory Schemes,
11", Journal of Computational Physics, Vol. 131,
1997, pp. 3~47.

3) A. Suresh, and H. T. Huynh, "Accurate
Schemes with
Runge-Kutta Stepping", Journal of Computational
Physics, Vol. 136, 1997, pp. 83~99.

4) P. K. Sweby, "High Resolution Schemes
Using  Flux Hyperbolic
Conservation Laws", SIAM Journal on Numerical
Analysis, Vol. 21, 1984, pp. 995~1011.

5) C. W. Shu, "Total Variation Diminishing
Time Discretizations", SIAM Journal on Scientific
and  Statistical Vol9, 1988, pp.
1073~1084.

6) C. W. Shu, and S. Osher, "Efficient
Implementation of Essentially Non-oscillatory
Shock-capturing  Schemes, 1I", Journal of
Computational Physics, Vol. 83, 1989, pp. 32~79

7) V. Daru, and C. Tenaud, “Evaluation of
TVD High Resolution Schemes for Unsteady
Viscous Shocked Flows", Computers & Fluids,
Vol. 30, 2001, pp. 89~113.

Conservation

Monotonicity-Preserving

Limiters for

Computing,



