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Numerical Investigation on the Effect of Blade Tip Winglets on

the Aerodynamic Performance of Krain Centrifugal Impeller

CHEN Yali, SUN Zhongguo, TANG Yonghong, ZHAO Yang

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To control the tip leakage flow of centrifugal compressor, a Krain low-speed impeller
with the pressure ratio of 4. 7 was taken as the research object. The tip winglet was applied to
centrifugal compressor, and its performance was analyzed by numerical simulation. For three
groups of blade tip winglets with different widths installed in different clearances, the effects of
blade tip winglet on compressor performance and stall margin, as well as the effects of blade tip
winglet on tip leakage, leakage vortex structure and trajectory, were analyzed. The results show
that blade tip winglet structure can improve the stall margin of compressor, and the effect of
blade tip winglet structure on stall margin is more obvious in small clearances. The stall margin
of the winglet with 1. 0 time of width is increased by 8. 73%. The blade tip winglet can effectively
reduce tip leakage, the effect of adding blade tip winglet near the leading edge or trailing edge of
the blade is more obvious, and the leakage is inversely proportional to the width of the blade tip
winglet. The blade tip winglet makes the trajectory of the leakage vortices move to the pressure
surface, the formation position of the leakage vortices is farther away from the leading edge, and

the strength of the leakage vortices is weakened.
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