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Application of preconditioned AUSM-+ scheme on numer ical
simulation of reacting flows-at all speeds
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Nanjing University of ‘Aeronautics-and A strenautics, Nanjing 210016, China)

Abstract'; Preconditioned AUSM + (advection upwind splitting method +) scheme was
discussed in detail s and was applied to-numerical ssimulation of multi-component chemical re-
acting flows at all speeds. Based on multi-component Navier- Stokes equations with time-de-
rivative preconditioning , an effective algorithm for smulating the reacting flows over a wide
range of Mach numbers was developed using the preconditioned AUSM + scheme. Numerical
experiments, including supersonic flow , subsonic flow and low speed flow , show that the al-
gorithm can be applied efficiently to the reacting flows at all speeds.
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Table 1 Simulation conditionsfor experiment of Evans

Y/ mm 0 3.26 4.76 12.0

T K 251 1495
Ma 2.0 1.9

p/ Pa 100000 100000
Yo, 0 0.241
Vi, 0 0.478
Y, 1.0 0

Y0 0 0.281
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Fig.1 Temperature contour of Evans
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3.2 Chang
Chang
1 ) 2

2 Chang
Table 2 Simulation conditionsfor experiment of Chang

Y/ mm -80 0 01 1 80

T K 811 1250 367

u/ (m/'s) 390 140 140
p/ Pa 100000 100000 100000
Yo, 0.21 0.21 0
YN, 0.79 0.777 0.9606
Y, 0 0.013 0.0394
3 )
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, , 3 Mitchell
’ 4 Table 3 Simulation conditionsfor experiment of Mitchell
X 1
Y/ mm 0 6.35 6.35 25.4
’ T/ K 300 300
' ’ U/ (cm/' ) 4.5 9.88
p/ Pa 100000 100000
[11] Yo, 0 0.21
Yu, 0 0.79
You, 1.0 0
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