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Effects of nomr axisymmetric IGV-wakes on a
low speed axial compressor
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(National Key Laboratory on-Aero- Engine, Schoolof Jet Propulsion,
Beijing University of Aeronautics.and A strenautics, Beijing 100191, China)

Abstract: - Based on\ the axisymmetric wake impact-experiment, several norraxisymmet-
ric waké impact experiments were carried-out. When the number and circumferential posi
tions of inlet guide vanes (\IGV).-were logical, the wakes of nomraxisymmetric IGVs could
make beneficial unsteady excitationmon downstream rotor field. In these experiments, some
suitable nomr axisymmetric wake impact plans worked better than the axisymmetric wake im-
pact plan. As<compared to the axisymmetric wake impact plan, the nomraxisymmetric wake
impact plan c¢ould supply multrfrequency exciting signals. In addition to the beneficial highr
frequency signal, the nomr axisymmetric plan B generated a low- frequency square-wave excit-
ing signal and some beneficial secondary signals. Based on the unsteady cooperative flow the-
ory, the exciting wakes in nomr axisymmetric plan were easier to cooperate with complicated
vortices in a compressor, such as clearance vortices, passage vortices and separated vortices.
The nomr axisymmetric wake impact plan B in this paper could make the max efficiency in-

crease by 1.2% , total pressure rise and stall margin rise by a little.
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Fig. 2 Profile of inlet guide vane (IGV)
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Fig. 1 Sketch map of the experimental low speed axial

compressor facility
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Table1 Compressor performance with five

wake impact plans

! % /Pa ! %
86.53 1630 11.63
A 86.77 1645 12.46
B 87.69 1656 11.89
C 87.34 1653 11.33
D 87.54 1663 12.21
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