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Preconditioned Compressible Navier-Stokes Algorithm
for Low Mach Number Flows
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Hyun Ko, Woong-Sup Yoon

Time marching algorithms applied to compressible Navier-Stokes equation have a
convergence problem at low Mach number. It is mainly due to the eigenvalue stiffness
and pressure singularity as Mach number approaches to zero. Among the several
methods to overcome the shortcomings of time marching scheme, time derivative
preconditioning method have been used successfully. In this numerical analysis, we
adopted a preconditioner of K.H. Chen and developed a two-dimensional, axisymmetric
Navier-Stokes program. The steady state driven cavity flow and backward facing step
flow problems were computed to confirm the accuracy and the robustness of
preconditioned algorithm for low Mach number flows. And the transonic and
supersonic flows insice the JPL axisymmetric nozzle internal flow is exampled to
investigate the effects of preconditioning at high Mach number flow regime. Test
results showed excellent agreement with the experimental data.
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