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A 3-D CFD analysis code of fan and canpressor stability
XU Karfu QWO W eryang LUO Hua-ling

( School of Power and Energy Northw estem PolytechnicalUniv, X{ an 710072 Chia)

Abstract A three-din ensionalmodel used to investigate fan and can pressor stability w as presented In thismodel the
modified canpressible tine-dependent 3D Euler equations mchiding the source temswhich represent the effect of the blades
were solved 1o simulate the 3D flow filed of fan/can pressor The source lems were caleulated for each blade row by m eans of
CFD analysis code form any operating points w ith different speed-lmnes In order to be coupled to the Euler solver an mterpo-
lation procedure was used Details of the overall approach were presented and verified w ith NASA Stage-35for the clean/dis
torted inlet flw. The camputational results show that this canpressor stability prediction system and codes are reliable Cam-
parisons w ith available experinental data for clean nlet perfom ance were made and were found that there was only a 1. 2%

difference n overall total tem perature ratio and less than 4% m overall total pressure ratia
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(d) Analysis

(a) 3-D flow solver
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(b) Source terms (c) 3-D compressor model

Fig.1 Overallmethodology of Turbo3D
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Fig.2 Interpolation of radial distribution

for source tem s
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Fig.4 Performance of Stage-35 with clean inlet
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Fig. 7 Contour of total pressure of different axial
positions w ith distorted inlet
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