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Abstract

Enhancement of numerical algorithms for low speed compressible flow will be considered.
Contemporary time-marching algorithm has been widely accepted and applied as the method of
choice for transonic, supersonic and hypersonic flows. In the low Mach number regime, time-
marching algorithms do not fare as well. When the velocity is small, eigenvalues of the system of
compressible equations differ widely so that the system becomes very stiff and the convergence
becomes very slow. This characteristic can lead to difficulties in computations of many practical
engineering problems. In the present approach, the time-derivative preconditioning method will be
used to control the eigenvalue stiffness and to extend computational capabilities over a wide
range of flow conditions (from very low Mach number to supersonic flow). Computational
capabilities of the above algorithm will be demonstrated through computation of a variety of
practical engineering problems.
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Fig. 9 Mach number contours in a nozzle (AR =100)
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