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Abstract:

When a centrifugal compressor operates at low mass flow rates (close to the unstable
operating condition called surge), flow instabilities can develop and severe flow reversal may
occur in the wheel passage.

The Large Eddy Simulation (LES) approach is employed to capture the developed flow
instabilities, which are quantified by means of statistical averaging, Fourier data analysis, and
flow mode decomposition techniques. Thus, the mode describing the low frequency pumping
effect occurring with surge is exposed and quantified. Additionally, the compressor is
characterized from aeroacoustics stand point of view, emphasizing the noise generation
accompanying surge.

The flow predictions under unstable operating conditions are contrasted against data at
design operating conditions. Available experimental data are used for validation purposes.
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