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Tablel Design parameters of the compressor

Parameter Value

Number of rotor 36

Number of stator 46

Tip/Hub ratio of rotor 0.7

Tip/Hub ratio of stator 0.8

The maximum deflection angle of the vane/(") 43
Design speed/ (r/min) 24 566

Design pressure ratio 2.05

Tip clearance/mm 0.4
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Table 2 Comparison of characteristic parameter (2=100% )

Parameter ORI NAS
Back pressure of stall point/kPa 167.5 169
Maximum efficiency/% 77.83 78.14
Maximum pressure ratio 1.973 1.992
Massflow near stall point/(kg/s) 9.498 9.236
Stall margin/% 5.66 8.52
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Fig. 12 Comparison of characteristic curves of two types of

fans

Table 3 Comparison of characteristic parameters (7=80% )

Parameter ORI NAS
Back pressure of stall point/kPa 136 137.2
Maximum efficiency/% 78.77 78.94
Maximum pressure ratio 1.571 1.578
Massflow near stall point/(kg/s) 6.844 6.700
Stall margin/% 19.92 22.82
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Numerical study on effects of non-axisymmetric stator
on fan flow field under boundary layer ingestion

FU Wenguang', WANG Weijia', SUN Peng', WANG Chunxue’, ZHAO Wei?

(1. College of Safety Science and Engineering, Civil Aviation University of China, Tianjin 300300, China;
2. Beijing Power Machinery Institute, Beijing 100074, China)

Abstract: The boundary layer ingestion leads to serious total pressure and swirl distortion at the aerodynam-
ic interface between the inlet and the fan, thus reducing the efficiency and stability of the fan, which is one of the
main problems restricting its application. In order to improve the anti distortion ability of the fan, the fan stator is
non— axisymmetrically designed and numerically simulated. The results show that compared with the original fan,
the non—axisymmetric stator efficiency increased by 0.31%, the stall margin increased by 50.5%, the internal
flow field of the fan is significantly improved, the diffusion factor is reduced, the corner separation range of the
suction surface of the vane tip in the distortion zone is obviously cut down, and the flow capacity of the vane chan-
nel increases. The non—axisymmetric stator modification scheme changes the vane inlet metal angle and chord in
the distortion zone, so that the incidence angle is basically unchanged, the solidity increases, and the airflow is
not easily separated on the suction surface, thereby reducing the corner separation range, the dynamics loss is re-
duced, and the performance of the fan is improved.

Key words: Boundary layer ingestion; Non—axisymmetric stator; Diffusion factor; Stall margin; Corner

separation
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