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Effects of the up-stream blade-wakes on the spectrum
of rotor blade unsteady surface pressure
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(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics,Nanjing 210016 ,China)

Abstract :~The unsteady surface pressureson the rotor blades of a single stage low- speed
axial compressor were measured by means of mounting micro-sensors on the surface the
blades. The dfects of up-stream blade wakes on the spectrum of rotor blades unsteady surface pres
sure were anayzed. On the rotor blade pressure surface, the dominant frequendes of unsteady sur-
face pressure are the up- stream blade wake pasdng frequency and its harmonics ,and the amplitudes
of pressure fluctuations decrease from leading edge to trailing edge. However ,on the blade suction
sde from leading edge to trailing edge ,the amplitudes of pressure fluctuations increase at the fore
part where flow accelerates and decrease at the rare part where flow decelerates. How separation
produces pressure fluctuations of large amplitudes, possbly with the dominant frequences differ
from up-stream blade wake passng frequency and its harmonics.
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Table-1-* Positions for, mounting sensors on
individual ‘'section

1 10 %Lp 10 %L s
2 18 %Lp 18 %Ls
3 29 %Lp 29 %L s
4 65%Lp 65 %L s
5 81 5%Lp 81 5%Ls
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Fig.3 Performance map of testing compressor
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Fig.4 Fuctuations and frequency spectra of surface pressure on near tip section

of suction sde in conditon A
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