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Numerical Calculation of Axial Compressor Considering Spanwise Mixing
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Abstract: In order to reflect the spanwise distribution characteristics of inner flow field of compressor more accurately and to improve
calculation accuracy, a calculation method considering spanwise mixing in the axial compressor was developed ,based on streamline
curvature method. The turbulent diffusion was simulated by applying Gallimore—Cumpsty (G—C) mixing model. The deviation angle, which
was used to reflect the effect of secondary flow, was predicted by the modified Roberts model based on the Carter’s 2D formula. and the
computational analysis and comparison of a three —stage axial compressor 3S1 were performed. The results show that the spanwise
distribution of the calculation taking no account of mixing is much different from the actual flow field, and the optimal results can be
achieved only if turbulent diffusion and secondary flow are considered simultaneously. The method can simulate the spanwise mixing
performance of axial compressors better and obtain reliable aerodynamic parameter distribution, which is helpful to the design and
optimization of compressor.
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