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Abstract: In the design phase of aero—compressor, it is urgent and significant to assess its stability margin
rapidly and accurately. In this paper, the existing theoretical prediction methods of flow stability of compressors
are reviewed , among them the recently developed general theory is systematically introduced. The general theory
has been used in various kinds of compressors including subsonic/transonic axial compressor and subsonic centrif-
ugal compressor, which shows that the theory is able to make accurate prediction of the stall inception point. Fur-
thermore, a series of parametric studies with respect to the flow compressibility, tip clearance and blade geometry
have been carried out, the results of these studies show that the general theory can capture the effects of these fac-
tors on the flow stability qualitatively. However, the accuracy of these parametric studies has not yet been verified
by experiments. The corresponding experimental studies need to be conducted in the future. At present, the gener-
al theory has only been applied on isolated—rotor or single stage compressor , for multi-stage compressor, it is nec-
essary to further study the calculation of steady flow and eigenvalues of large—scale matrix.
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Table 1 Comparison of the predicted and experimental mass flow rate at stall inception point for different compressors

Compressor (Ro.tating speed/ Predicted mass Experimental mass Relative error/%
design speed)/% flow rate/(kg/s) flow rate/(kg/s)
Low-speed Compressor of CAS 1ET 100 2.309 2.324 0.65
NASA Rotor 37 60 10.75 10.567 1.73
NASA Rotor 37 100 19.37 19.40 0.15
NASA Stage 35 85 15.75 15.61 0.90
NASA Stage 35 100 18.80 18.75 0.03
NASA LSCC 100 15.7 15.0 4.67
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