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Effect of non-axisymmetric endwall on secondary flow in
axial fan

JIN Donghai'*, LIU Xiwu', MO Chengyi', GUI Xingmin'**

(1. School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China;
2. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China)

Abstract; Computational results to assess the effectiveness of non-axisymmetric endwall
contouring in a low-speed axial fan were presented. The endwall was designed by geometric
scaling of a prior optimized endwall. Results showed that the isentropic efficiency and total
pressure rise coefficient at 100% design speed increased, and the performance of the con-
toured endwall (CEW) at near stall condition was better than that at the near choke point.
Besides, the CEW got 1. 27 % isentropic efficiency and 2. 97% total pressure rise coefficient
increased at peak efficiency point. According to the mechanism of the improvement of CEW,
the adverse pressure gradient (APG) had been reduced through the groove configuration near
the leading edge of the suction surface. Moreover, there was an optimum depth for the
groove configuration of this axial fan, which was equal to about 5. 73% chord length at sta-
tor hub.
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Table 1 Design parameters of low-speed fan
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Table 2 Splines for groove with different depths

and the maximum depth

FERMMA AR mRWE | MRS mREE
SP2_30% 2.15%¢ SP2_100% 7.16%c
SP2 40% 2.86%¢c SP2 110% 7.88%¢
SP2_50% 3.58%c¢ || SP2_120% 7.59%c
SP2_60% 4.30%¢ SP2_130% 9.31%¢
SP2 70% 5.01%¢c SP2 140% 10. 02%¢
SP2_80% 5.73%c | SP2_150% 10. 74 %
SP2_90% 6.44%c SP2_160% 11. 46 %c
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