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Abstract: A low-speed blade profile of a certain aero-engine high-pressure turbine rotor
blade obtained by similarity transformation was studied, and the effect of tip injection on the aero-
dynamic performance of the squealer tip under the condition of relative casing motion was dis-
cussed. The results showed that tip injection had limited effect on the aerodynamic performance of
the flat tip, but it could reduce the efficiency of the squealer tip. Under the same injection condi-
tion, the squealer tip can reduce the tip leakage loss by 20% compared with the flat tip. The energy

dissipation of the leakage flow in the cavity mainly came from the interaction of the leakage flow
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with cavity vortex and scraping vortex.Under the injection condition, scraping vortex was still the

dominant flow structure of the leakage flow.The injection position had a significant effect on the

performance of the squealer tip; the jet holes near the suction side and leading edge were condu-

cive to the improvement of the aerodynamic performance.Based on the above research, a leakage

flow loss model for the squealer tip was established, and the error of new model was reduced by

31.6% compared with the Denton model.

Key words: squealer tip; tip leakage flow; tip injection; aerodynamic performance;

flow mechanism; loss model
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