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Figure 1 Law of pressure rise and stramlines.
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Figure 10 Transient behaviors of pressure rise, mass flow and disturbed amplitude versus time for 7=0.03, B=0.5, r=0.5. (a) Pressure rise, (b)
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Figure 11 Transient behaviors of pressure rise, mass flow and disturbed amplitude versus time for 7=0.03, B=0.6, r=0.5. (a) Pressure rise, (b)
mass flow, (c) disturbed amplitude.
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Figure 13 Transient behaviors of pressure rise, mass flow and disturbed amplitude versus time for 7=0.03, B=0.6, r=0.57. (a) Pressure rise, (b)
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Figure 14 Transient behaviors of pressure rise, mass flow and disturbed amplitude versus time for 7=0.02, B=0.6, r=0.57. (a) Pressure rise, (b)
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Effects of delay on surge in axial compressors

XU Jian®™ & CHEN Zhen

School of Aerospace Engineering and Applied Mechanics, Tongji University, Shanghai 200092, China

Time delay always exits between pressure rising and air disturbance in a compression system. A classical MG model
is extended to propose a delayed MG model. Both analytical method and numerical simulation are employed to
investigate the effect of the time delay, an important physical parameter, on axial compressor surge and rotating stall.
Previous studies perform that the rotating stall is only produced by throttle valve and the surge by both throttle valve
and Greitzer parameter. The present paper reveals that the delay is an important factor and it may also lead the
qualitative change of the surge, namely, there exists a critical delay so that the compression system performs the
surge with a large amplitude when value of the delay is less than the critical delay, and the compression system works
in rotating stall when value of the delay is greater than the critical delay.
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