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Computations at Low Mach Flow using a TVD Scheme with a Local Preconditioning
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A local preconditioning technique is implemented into an approximately-factored algorithm and a TVD scheme

for the numerical method of compressible Navier-Stokes equations with conservative variables. To examine the
implemented method, share-driven cavity flows at low and channel flow at high Mach number are calculated.
Furthermore, the £ —w—SST turbulent model was built in and the high-Re flows around the NACA635-018 airfoil
was calculated as a real problem. For Mach number below 0.2, the convergence rate and accuracy of the solver

are significantly improved compared to the original compressible-flow solver.
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Fig. 1: Cavity flow, Re = 1000, M;,, = 0.01
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(a) streamline (b) velocity profile
Fig. 2: Cavity flow, Re = 10000, M;, = 0.01
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Fig. 3: Two dimensional channel
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Fig. 5: comparison to exact solustion
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Fig. 6: Cp distribution, NACA635-018
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Fig. 7: pressure distribution, NACA635-018
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