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Occurrence mechanism of partial surge

PAN Tian-yu"?, SUN Tai-lu', LI Zhi-ping"?, LI Qiu-shi'"*
(1. National Key Laboratory of Science and Technology on Aero-Engine Aero-thermodynamics,
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; To fully understand the instability mechanism of highly load compressors,
the occurrence mechanism of instability inception partial surge was studied in detail. Based
on the experimental data of instability evolution at different rotation speeds and uniform in-
take of a transonic compressor, the instability evolution under inlet distortion was studied
by experimental and numerical methods. The results show that under uniform intake, partial
surge can only be detected at high rotation speed while at low rotation speed partial surge
can’t be detected. So it can be supposed that high blade loading at hub is related to the occur-
rence of partial surge. The results under different inlet condition suggest that lower blade
loading in the hub region could prevent the occurrence of partial surge at high rotation speed
while partial surge would occur at the low rotation speed if the blade loading in the hub re-
gion is higher. High blade loading in the hub is proved as a necessary condition for the occur-
rence of partial surge. In this compressor, if the diffusion factor exceeds 0.6 at near stall

point, partial surge may occur.
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