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Effects of inlet flow distortion on fan performance under

nonuniform tip clearance

LI Jianxiong', CHEN Yingxiu*, HOU Anping'
(1. School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China;
2. State Key Laboratory of Automotive Safety and Energy,
School of Vehicle and Mobility, Tsinghua University, Beijing 100084, China)

Abstract: Based on the real total pressure distortion, the influence of relative position of
inlet distortion on fan flow field under nonuniform clearance was studied. The results
showed that there was a phase lag between the rotor flow filed and the inlet flow distortion,
which was about 90°. The total pressure distortion resulted in the most remarkable effect
when it acted at the circumferential position with the worst flow of the original flow field,
and the rotating stall was closely related to the sector with convergence clearance. It can be
inferred that the stall will occur once the overflow with high entropy has not been dissipated

during the propagation from large to small clearance region.

Key words: circumferential nonuniform clearance; total pressure distortion;

unsteady simulation; rotating stall; aerodynamic performance
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