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Investigation of three-dimensional viscous model for
compressor with distortion inlet

SHI Petjie, QIAO Wetryang, WEI Zuo-jun, CHEN Ping-ping
(School of Power and Energy.,
Northwestern Polytechnical University, Xi'an 710072, China)

Abstract; A three-dimensional model for predicting compressor performance and stabili-
ty was developed by solving N-S (Navier-Stokes) equation with source terms to annulus duct
without blades. The source terms were calculated by flow field parameters which were gen-
erated by conventional three-dimensional computational fluid dynamics (CFD) solver at dif-
ferent operation conditions. A transionic single-stage compressor was investigated by the
model with clean inlet. The three-dimensional flow field and performance of CFD results a-
greed well with those of the experiment, which indicat that the model is reliable and correct.
Finally, the effect of circumferential total-pressure distortion on the compresser flow and
performance was studied with the model. The compressor stability was further analyzed by

introducing the stall criterion.
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