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Optimization of Transonic Axial Compressor Using
Multi-Row Inverse Method

Liu Zhaowei, Wu Hu, Tang Xiaoyi

(Department of Aero-Engines, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; In order to improve the aerodynamic performance of transonic compressor, a compressor inverse design
program is developed based on the turbomachnary three-dimensional viscous inverse design method theories. The
numerical solution methods of Multi-Row transonic axial compressor flow field are introduced first and then the in-
verse design method and process is described in detail. The DLR R030-SUKS/31 single-stage transonic axial com-
pressor experimental data are used to validate the calculation results. On the basis of the analysis of original blade
loading distribution, the blade geometry is redesigned by applying the inverse method with the modified loading dis-
tribution. The numerical results show an increase in the compressor inlet Mach number. The mass flow rate and
pressure ratio are increased respectively by 3.5% and 2.0%. Better performance of the redesigned compressor is a-

chieved; this demonstrates the effectiveness of this method.

Keywords: inverse method, loading distribution, optimization design, transonic compressor





