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Numerical study on transient characteristics of centrifugal

compressor under sudden-dropped flow condition
DU Yu', DOU Huashu', LU Fuan®, LI Yun®, SUN Yang*., ZENG Ming*
(1. Faculty of Mechanical Engineering &. Automation, Zhejiang Sci-Tech University,
Hangzhou 310018, China; 2. Shenyang Blower Group Corporation, Shenyang 110869, China)

Abstract: To study the transient characteristics of the centrifugal compressor during sudden-dropped
flow process, unsteady numerical simulation was carried out for the full stage of centrifugal compressor
model under the design rotation speed. The spatial-temporal evolution of the flow field structure during
this process was captured. The flow stability in the stage and the aerodynamic load of the impeller were
also analyzed. The results show that in the process of sudden flow reduction, the stall cells in the diffuser
accelerate along the reverse direction of impeller rotation. Spatially, the stall cells show the trend of
extending from the diffuser to the impeller and from the shroud to the hub. The stability of air flow in each
component becomes worse with the decrease of flow. The changes of the impeller axial force and tonque
caused by the air flow present the trend of lower frequency and larger amplitude. When the flow is reduced
to a flow rate of 3. 9 kg/s, the radial force component of the impeller caused by the air flow shows the
transient abnormal fluctuation, and then the resultant force of radial force increases sharply by nearly one
order of magnitudes, which has important guiding significance for preventing operation failure and other
accidents of centrifugal compressors.
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