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Evaluating Performance of Scalar and Cusp Central Difference Schemes and AUSM+
Upwind Method in a Very Low Mach Number up to Supersonic Flow
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Abstract

In the recent years, achievement of a more accurate numerical method appropriate for different flow regimes
to capture discontinuities with less oscillation and numerical errors has been of interest by many researchers.
The specific comment in this paper is the comparison of the performance of artificial dissipation and upwind
methods in solving the Euler equations for internal compressible flows in a wide range of inlet Mach
numbers. In this work, we examine the ability of the AUSM+ upwind method, and the Scalar and Cusp
artificial dissipation methods for flows with very low Mach number up to ultrasound and non-viscous flows
in a convergent-divergent nozzle. The ability of the AUSM+ and Scalar methods in a 2D inviscid transonic
flow between the turbine stator blades at both the supersonic and subsonic outlets is also studied. An
excellent performance was observed for the AUSM+ method with more convergence speed and low
numerical error in all flow regimes at a converging-diverging nozzle. Further, for the second case, the
AUSM+ method coincides with the experimental results very well with lower numerical errors, and satisfies
the mass conservation better than Scalar. It should be mentioned that the AUSM+ method is highly
recommended for higher Mach numbers.

Keywords: Upwind Methodes; Artificial Dissipation Schemes; AUSM+; Compressable Internal Flow.
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