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Abstract

Experimental study was performed to investigate the flow behavior in boundary layer on the blade suction
surface of a multi-stage axial flow compressor, which was focused on the third stage of the 4-stage Low
Speed Research Compressor. Flow measurements in the boundary layer were obtained using a boundary layer
hot wire probe, which was traversed normal to the blade suction surface at small increments by the probe
traverse specially designed. Detailed boundary layer flow measurements covering most of the stator suction
surface were taken and are described using time mean and ensemble averaged velocity profiles. Amplitude of
the velocity fluctuation and turbulence intensity in the boundary layer flow are also discussed. At midspan,
narrow but strong wake zone due to passing wake disturbances is generated in the boundary layer near the
blade leading edge for the rotor blade passing period. Corner separation is observed at the tip region near the
trailing edge, which causes to increase steeply the boundary layer thickness.
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Table 1 Compressor geometric parameters
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Fig. 2 Test stage of the compressor

Fig. 3 Boundary layer traverse assembly fitted with

Parameter LSRC
Va/U (design) 0.588
RPM 1045
Casing radius 609.6 (mm)
Hub/Tip ratio 0.91
Rotor Stator
Aspect ratio 0.91 1.04
No. of blades 101 134
Solidity 1.655 1.925
7)(4-Stage Low-Speed Axial Flow Compressor) 237
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