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Modeling technique for stage-by-stage
axial flow compression system

Yu Xinhua, Lian Xiaochun, Wu Hu., Zhang Lijuan

( Dept. of Aeroengine Engineering, Northwestern Polytechnical Univ., Xi‘an 710072, Chian)

Abstract:

Based on method of characteristics, a stage-by-stage axial flow compression system model was estab-

lished which can predict the post stall behaviors such as surge and rotating stall. A first-order lagging method is used

to simulate the compressor dynamic response during post stall conditions. The modeling technique was applied with a

dual-spool, high-speed, high-pressure compressor typical of today’s turbine engine to analyses the effects of time con—

stant, combustion on post-stall behavior. It showed that the numerical results compare favorably with previous re-

sults.
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Fig. 1 Compression system modeled
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Fig. 2 Numerical results of the surge behavior when 7= 0. 003 s without fuel

(a) Pressure coellicient versus flow coellicient

(b) Total pressure ratio varied with time



521 %
B R ANHU IR 4 2R G008 A R 41
0.40} The Zth low compressor
~ 18T
> .2
g = 16F
£ 0.35} i
& 5 14
o
£ o.30f = 12}
] 5
u
s & 10
0. 25 " 1 . 1 ] ¢ L N .
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.00 0.02 0.04 0.06  0.08
Flow coefficient ¢ t/s
(a) (b)
Fig. 3 Numerical results of the rotating stall behavior when 1= 0. 0042 s without fuel
(a) Pressure coefficient versus flow coefficient (b) Total pressure ratio varied with time
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Fig. 4 Numerical results of the rotating stall behavior when 7= 0. 003 s with fuel
(a) Pressure coeflicientl versus [low coeflicient (b) Total pressure ratio varied with time
(¢) Every combustor station pressure varied with time (d) Every combustor station temperature varied with time
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