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Aerodynamic stability-assessment of fan compoenent running in
tur bofan engine

WAN G Zhan-xue, WANG-Peng, QIAO Wei-yang, CAIl Yuanhu

(School of Power and Energy ,
Northwestern Polytechnical University , Xi’ an 710072 ,China)

Absgtract : A new model was presented for predicting of aerodynamic stability limit of
compressor in turbofan engine. Firstly, a quas one-dimensional , time dependent compres
son system model was used to model the dynamic flow in compressor and the actuator-lag
volume model was adopted to model the stage of compressor. Secondly, Lyapunov stability
theory was used to identify the aerodynamic stability of compresson component. Finally,
this aerodynamic stability numerical model was coupled with steady state thermodynamic cy-
cle model of turbofan for predicting of aerodynamic stability limit of compresson component
in turbofan engine environment. A turbofan engine with 3 stagesfan and 5 stages compressor
as an example was smulated. Numerical results show that the model presented in this paper
is reasonable and reliable and can be used to predict aerodynamic stability limit of fan and
compressor in real turbofan engine environment.

Key words: aerospace propulson system; turbofan engine; aerodynamic stability ; com-
presson component ; numerical model
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1
Table 1 Hfect of total pressure distortion on fan surge line
! %
! % Nor =100 % Nor =90 % Nor =80 % Nor =75 %
00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
30 1 60 4 41 2 08 7. 37 277 7. 60 6 32 9 15
60 4.79 8 76 6 91 12 78 8 83 14 07 11 71 16 13
80 6 67 11 13 9 89 15 67 12 49 17. 34 14 69 19. 53
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