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Computation of Contact Discontinuity with Extrapolated Flux Method in Compressible Flow
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A numerical method that can resolve a contact discontinuity quite sharply on Eulerian grid is proposed. Assuming
that a front tracking algorithm such as the level-set method gives the interface position, the present method
determines the numerical flux function at the nearby interface by extrapolation. Except for that interface, the
numerical flux function is given by the conventional upwind scheme. For typical test problems, the present method is

shown to resolve a contact discontinuity accurately.
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Fig.1 Contact surface propagating across a cell boundary
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Fig.2 Geometric patterns and cell boundaries to be extrapolated
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Fig.3 Detail of extrapolation about a case of Fig.2(a)
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Fig.4 One dimensional linear advection (step wave)
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Fig.5 One dimensional linear advection (sine wave)
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Fig.6 Two dimensional uniform flow (plane wave)
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Table 1 Moving circle problem

scheme error
upwind (2nd) 1.09¢-01
present (2nd) 2.41e-02

[ |
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(a) upwind (2nd) (b) present (2nd)

Fig. 7 Two dimensional uniform flow (circle)
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Fig.8 Two dimensional vertex flow
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Table 2 Initial conditions for shock tube problem

driver driven
density 1.000 0.125
velocity 0.000 0.000
pressure 1.000 0.100

AUSM (2nd) —<—

N
0.9l present (2nd)

0.8 1
0.7 1

0.6 -

rho

0.5
0.4 1
0.3 1

S
0.2+

0 0.1 0.2 03 04 05 06 0.7 0.8 0.9 1
X

Fig. 9 Standard shock tube problem
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Fig. 10  Cylindrical shock tube (2nd order calc.)
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