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Measurement of rotating stall in an axial compressor

using a single slanted hot-wire probe
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School of Jet Propulsion, Beijing University of Aeronautics and Astronautics,
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Abstract: A method was developed to measure reversed flow using a single slanted hot-

wire probe.~Probe rotating \technique was used~t6 measure three-dimensional velocities with

a single-sensor probe, and the wake of the prong was used to determine the direction of the

flow. The method was applied\te'measure the rotating stall in a low speed axial compressor.

The results give a detail’view of the flow structure in the rotating stall cell, demonstrating

that this technique-is'simple and accurate in the measurement of reversed flow. It is especial-

ly applicable in the measurement of three dimensional flow field within turbomachinery.
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Fig. 1 Coordinate system for a single

slanted hot-wire probe
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Fig. 2 Calibration curve of a single slanted

hot-wire probe
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Fig. '3~ Pitch angle coefficient C; versus pitch angle g
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incoming flow direction
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Fig. 5 Low speed axial compressor test bed
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Table 1 Specification of the low speed axial compressor

ZH HfH
HhE/m 0.5
Livg=did 0.75

W%/ (r/min) 2400
Bl %L 60
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Ui R AD 0.55
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Fig. 6 Characteristic curve of the test compressor
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Fig. 7 Dynamic pressure sensors and their outputs
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Fig. 9 Axial flow velocity upstream and

downstream of the rotor
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of the rotor at three spanwise stations
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Fig. 12 Sketch of the flow pattern of the stall cell

in blade to blade surface
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