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V434 A

Preconditioned Methods for Two-dimensional Numerical
Simulation at All Speeds

PAN Sha LI Hua LIAO Shou-yi FAN Xiao-qiang
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073  China
Abstract All speeds control equations were deduced from traditional compressible equations with precondition method and applied
to 2D inviscous/viscous flows at all speeds. Jameson central difference scheme LU-SGS implicit iterative method and round-off control
were used to accelerate convergence rates and improve numerical precision. Computations were carried out in the bump flow in a chan-
nel viscous cavity flow and chemical non-equilibrium flow. Numerical results were compared with standard cases. The methods and pro-
grams proved to be precise and credible. All these will serve as foundations for further study of integrated flow in combustor and nozzle .
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Fig.2  Convergence rates of with and without precondition at different Machs
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Fig.5 Streamline contours at different Re



3.4

1

Tab.1  Simulation conditions for reacting shear

Y mm -80~0 0~1 1~80
T K 811 1250 367
9 U m/s 390 140 140
P N/m? 100 000 100 000 100 000
1 Yo 0.21 0.21 0.0
Y2 0.0 0.013 0.0394
Y3 0.79 0.777 0.9606
0 OH H H,0 6 X
2.5mm 7.5mm 10mm 15mm 30mm 7 OH H,0

w N =

¥/ mm

&

70 2.5em 7.5cm 10cm 15em.

I 1 1
500 500 500 500 500
Vi {m=s?)

<

6 7

Fig.6  Velocity profiles Fig.7  Contours of species mass fractions
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