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Abstract: In order to explore the main characteristics of the internal flow field in a high bypass ratio fan/
booster stage with inlet total pressure distortion, a three—dimensional numerical calculation program was devel-
oped based on the idea of three—dimensional body force model. This program can realize the synchronous calcula-
tion of core and bypass compressors, which was used to simulate the three—dimensional flow field of a high by-
pass ratio fan/booster stage under circumferential total pressure distortion. The results show that the characteristic
of distortion transfer at different blade heights of the fan rotor with large bypass ratio varies greatly. The intensity
of total pressure distortion at the rotor outlet decreases gradually from hub to tip, and decreases to a minimum val-
ue of 1.5%. Correspondingly, the intensity of total temperature distortion induced at the rotor outlet increases
gradually from hub to tip, reaching a maximum value of 1.4%. The total pressure ratio of the fan rotor is reduced
by 0.5% due to the inlet circumferential total pressure distortion. Meanwhile, the total pressure ratio of the boost-
er stage is reduced by 2% due to the combined distortion of total pressure and total temperature at the rotor outlet.

Besides, the total pressure distortion is attenuated in the booster stage, while the circumferential range of high
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temperature distortion zones is increasing stage by stage.

Key words: High bypass ratio fan/ booster stage; Circumferential total pressure distortion; Three—dimen-

sional body force model; Numerical simulation
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Fig.2 Core compressor performance for clean inlet
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Fig. 3 Bypass compressor performance for clean inlet
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