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Numerical Analysis of Internal Flow Characteristics on Different
Structure of Centrifugal Compressor

LAI Chen-guang,ZHUANG Yan,DUAN Meng-hua,ZENG Hong-qiang

(College of Vehicle Engineering, Chongqging University of Technology, Chongqing 400054, China)

Abstract: In order to research the influence of the internal flow centrifugal compressor with different
position of vaneless diffuser outlet relative to the volute, this paper used the ANSYS-Fluent software to
have numerical simulation of the machine which includes the inlet, impeller rotating, vaneless diffuser
and asymmetrical volute, and analyzed the internal-flow characteristics of the two different structure
forms compressor. Result shows that: the position of vaneless diffuser outlet relative has an obvious
effect on the performance of the compressor to the volute, under the design conditions, and the
pressure ratio of non-embedded diffuser and volute combinations is higher than the embedded, and the
aerodynamic noise is lower than the embedded, but with the increase of mass flow rate, the

performance of the embedded type compressor is better than non-embedded, and the speed conditions
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has little effect on the results. This result will provide a reference for improving the combination of

diffuser and volute.

Key words: compressor; numerical simulation; internal-flow characteristic ; aerodynamic noise
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