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Effect of unilateral blade tip fillet structure on blade
tip clearance flow of compressor cascade

GAO Limin, WANG Haohao, ZHAO Lei, LI Yongzeng

(National Key Laboratory of Science and Technology on Aerodynamic Design and
Research, School of Power and Energy,
Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: A method of compressor cascade blade tip leakage flow control was presen-
ted. By using a small-scale fillet structure in the pressure side of the blade tip region, the
flow condition in the tip clearance of the diffuser cascade was improved. The effects of blade
tip fillet on the aerodynamic performance of compressor cascade were investigated by numeri-
cal method. Through analysis of the control effects of three different tip fillet structures
(3%, 4%, 6% of the maximum blade thickness), the simulation showed that the blade tip
fillet structure can weaken the tip separation vortex with the decrease of total pressure loss
coefficient of tip clearance passage and affect the vortex system structure in the region of tip
clearance. The method showed a good ability to improve the flow conditions in the blade tip
region and undermined the effect of blockage in blade tip passage. However, an increase in
the leakage mass flow rate with a loss for the efficiency was observed because of the mixing

of leakage flow and main flow. The conclusion shows that the appropriate blade tip fillet
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structure could improve the aerodynamic performance and the fillet radius of 3% of the maxi-

mum blade thickness has a good effect compared with other radiuses.
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Table 1 Main parameters of compressor cascade
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Fig. 4 Sketch of blade tip fillet structure
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