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High resolution scheme for Discontinuities of Compressible flows with THINC scheme

O fE B, HI KK, #mkXEERM 4529, E-mail: inaba.s.ad@m.titech.ac.jp
B8, I KR, MEdikX B 4529, E-mail : xiao@es.titech.ac.jp
Satoshi INABA, Tokyo Institute of Technology, 4529 Nagatsuta, Midoriku, Yokohama, 226-8520
Feng Xiao, Tokyo Institute of Technology, 4529 Nagatsuta, Midoriku, Yokohama, 226-8520

The numerical diffusion of discontinuies are an important but unsolved problem in numerical simulations of
compressible flows. The numerical diffusion associated with the Godunov type scheme or high order polynominal
reconstruction, such as approximate riemann solver and MUSCL or WENO reconstructions, tends to smear out
the discontinuities. In this paper, we report our recent work to implement the THINC (Tangent of Hyperbola
for INterface Capturing) scheme to compressible flows to resolve this problem. It results in a simple and efficient
formulation that can be easily incorporated into any conventional finite volume models. Some numerical tests
will be presented to verify the formulation for single phase compressible flows.
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Fig. 1: Slow moving contact discontinuity problem
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Tab. 1: Combination of Reconstruction function.

cell number
case i-1 i i+1
1 MUSCL | MUSCL | MUSCL
2 MUSCL | MUSCL | THINC
3 THINC | MUSCL | MUSCL
4 THINC | MUSCL | THINC
5 THINC | THINC | THINC
6 THINC | THINC | MUSCL
7 MUSCL | THINC | THINC
8 MUSCL | THINC | MUSCL
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Tab. 2: Initial condition for 1D shock tube problem.
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Fig. 2: Sod’s problem(t=0.15)
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Fig. 3: blast wave problem(t=0.032)
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Fig. 4: 2D circular explosion problem(t=0.25)
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Fig. 5: 2D piecewise constant data in quadrants prob-
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Fig. 6: 2D piecewise constant data in quadrants prob-
lem(THINC, t=0.8)

Copyright (© 2015 by JSFM



