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Fig. 1 Schematic diagram of centrifugal compressor
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Table 1 Summary of selected loss models
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Table 4 Deviation of prediction results
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Research on Performance Prediction of Centrifugal
Compressor Based on Volute Loss Model

ZHANG Bo, SAI Qing-yi, LI Bin
(School of Energy and Power Engineering, University of Shanghai for
Science and Technology, Shanghai 200093, China)

Abstract ; Performance prediction plays an important role in the design of centrifugal compressors, which can
greatly reduce the design cost and shorten the design cycle and is of great significance to study the pertormance
prediction method of centrifugal compressor. In this paper, based on one-dimensional design parameters of
centrifugal compressor, a new volute loss model is proposed to replace the traditional semi-empirical loss model, the
outlet velocity and slip coefficient of impeller are modified by means of energy average method to obtain theoretical
work , and a performance prediction method of centrifugal compressor is established. According to this method, the
performance of one single-stage high speed centrifugal compressor with different working conditions was predicted
and then compared with the experimental results and verified by numerical simulation. It is found that the
performance prediction method proposed in this paper can accurately predict the off-design performance of single-

stage centrifugal compressor.

Key words: centrifugal compressor; performance prediction; energy average method; loss model; volute
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