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Abstract: In order to fully explore the potential of tandem blades to increase the stability and effi-
ciency of axial compressors, a research is carried out on the integrated optimization design of tan-
dem stator blades and endwall for the last stage of an industrial 6. 5-stage axial flow compressor.
Based on the tandem blading of the last-stage stator, a total of 25 parameters describing the rela-
tive positions of blades at different heights along the span, loading distribution, sweep and lean,
and end wall contour are selected as the design variables. The random forest method is adopted to
perform feature importance analysis of geometric parameters, and the design guide of tandem pa-
rameters is extracted. The results show that the adiabatic efficiency of the last stage is increased
by 4.81%, 3.37% and 8.195%, respectively at design, near surge and near choke points after
optimization. For the last-stage stator, optimal tandem parameters are different at different
heights along the span. The flow losses within tandem blades can be effectively reduced by adjus-

ting the chord ratio and camber ratio of the front and after blades for pre-loading of the front
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blade, adjusting the backward sweep and lean of the blades to reduce the loading at the end wall

of the blades, and setting a large percent pitch in the middle part of the blades to fully accelerate

the fluid in the gap area. The gap size, especially percent pitch, is more influential than the other

parameters on the tandem blade performance. The outcomes in this study have reference value for

the design of three-dimensional tandem blades of axial compressors.

Keywords: axial flow compressor; tandem blade; three-dimensional optimization design; random

forest; aerodynamic performance
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Fig. 1 Geometric control parameters of tandem blade
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Fig. 2 Three-dimensional modeling process of tandem blade
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Table 1 Original geometric design parameters of tandem blade
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