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Effect of Return Channel Stagger Angle on Performance of

Centrifugal Compressor Based on Energy Gradient Theory
CHEN Xing',DOU HuaShu' ,CHEN Xiaoping' ,WEI Yikun' ,LIANG Jiahe',SUN Yuying®, LU Fuan® ,DIAO Quan*
(1. Faculty of Mechanical Engineering and Automation, Zhejiang Sci-Tech University, Hangzhou
310018, China;2. Shenyang Blower Works Group Corporation, Shenyang 110000, China)

Abstract: Steady three-dimensional Navier-Stokes equations and the Spalart-Allmaras turbulent model
are used for numerical simulation of centrifugal compressor performance with different return channel
stagger angle. The energy gradient theory is applied to analyze the flow field in return channels. The
distribution of the energy gradient function K is obtained for each model. The results show that under the
design conditions, the stage performance comes to the best when return channel stagger angle equals to
37°. According to the analysis of energy gradient function K in different conditions, it is found that the
instability easily happens in the tail and exit position of the return channel blade and the flow field is more
stable under the design conditions. Distribution of K values along the axial direction of different models are
analyzed and found that K value is the smallest within 37°~46°, and the flow in the return channel is
stable. In the same return channel, the flow return channel may easily happen near the hub.

Key words: centrifugal compressor; return channel; stagger angle; energy gradient theory
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