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On the improvement of the all speed flux scheme for very low Mach number flows
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By using all speed numerical flux schemes, such as SLAU or SD-SLAU, in MUSCL approach for compressible CFD, low Mach

number flows and sound propagations can be solved at the same time without loss of accuracy nor parameter tuning. However, it

is known that, they sometimes produce wiggle at very low Mach number (M<0.01). The new numerical flux scheme, named

WS(Wiggle-Sensing) SLAU is formurated in this paper, aiming to deliminate wiggles with keeping other favorable feature of

SLAU, such as capability to compute sound propagation. The effectiveness of the new scheme is shown by numerical examples,

including 1D sound propagation, very weak shock tube and flow around a airfoil.
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Fig.1 Velocity distribution of 1D sound propagation. Each results
is shifted.
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Verocity distribution of weak shock tube
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Fig.2 Velocity distribution in weak shock at 5000 step.
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Fig.3 Density distribution in weak shock at 5000 step.
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Fig.4 Distribution of f.s(Wiggle sensor) of Casel in weak shock at
5000 step.
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fws distribution of weak shock tube at 50000 step
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Fig.5 Distribution of fus(Wiggle sensor) of Casel in weak shock at
50000 step.
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Fig.6 Enlarged view new trailing edge of the mesh around
NACAO0012 airfoil. x = 1.0C + 0.1C,y = +£0.1C
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Fig.7 Color map of the pressure coefficient(-0.1<Cp<0.1).
Case0(Cws=0.0), which corresponds to the original SLAU.

Fig.8 Color map of the pressure coefficient(-0.1<Cp<0.1).
Casel(Cws=1.0)
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Fig.9 Color map of the pressure coefficient (-0.1<Cp<0.1).
Caselnf(Cws=102°), which corresponds to the monotone scheme.
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ISEEECTHD. £72, AL ROV RLTIHishs,
RDE D IRFEH N —FThD.

Kpi z%(pi_ﬁ) (A.14)
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p=tor Lob (p-p)
2 2 (A15)
, Chp
#1-2)p.+ p )P L
1
—2+ <1
%(H”g”(iM *)) ,otherwise (A.16)
.V utx +viy 4wz
M*=—"-=— s . (A17)
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SLAU, SD-SLAU O &EififiE SLAU ZI@nET, 525
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SLAU R4 A % — LD B OZED. f, DIENTIRAE T .
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M =min(1.0,M )
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M=l,|/e B4)
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@ =min| 1 CSDZ‘A‘D‘/erCSDI
‘Apmax/ﬁ-{_CSDl
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Cop 0.1
%, AUSMt-up DB R iIE TR T2 s,
1y L\ o o,
mZE{CM/z(p +p )_C‘M/Z‘(p —-pP )} (B.6)
K, _ -
+ — p p
M, =My +M, - —2 max{—alM’ 0) = B.7)

[, =Md2—-Mo €[0]]
Mg =min{,max{/>,Mc) (B23)
M =(u+2 +1[2)/ZE2
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