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Abstract: An experimental study of the stator blade wake in a small axial compressor is performed by using a
hot-wire anemometer (HWA) under different rotating speeds and mass flow conditions. The mean velocity and
turbulence intensity distribution among the stator blade wake region under the same operating condition indi-
cate that the size of the wake region and the position of the wake core vary at different span sections owing to
the effect of the upstream rotor blades. The turbulence intensity is significantly higher near the hub and shroud
than in the main flow field. A study of the variation of the statistical parameters under different operation con-

ditions reveals systematically the influence of the changing operating conditions of the axial compressor on
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wake-region size, wake-core position, turbulence intensity and Reynolds stresses.
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Fig. 1 Sketch of small axialcompressor and HWA system
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Fig.2 Outlet area coefficient (A) variation of axial-

compressor vs throttle angle(a)
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Table 1 Basic parameters of small axial compressor
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Fig. 3 Velocity calibration curve of 55P54 probe
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Fig. 5 Sketch of tangential measure point in cross section
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Fig. 6 Sketch of stator setting position and tangen-

tial measure point in revolution surface
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Fig. 7 Comparison of mean velocity in wake region at

10%,50% and 90% span section at different
throttle angles
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Fig. 8 Comparison of mean velocity in wake region at

50% span section at different corrected speeds
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Fig. 9 Comparison of turbulence intensity in wake re-

gion at different span sections
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Fig. 10 Comparison of turbulence intensity in wake re-
gion at 50% span section at different throttle

angles
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Fig. 11 Comparison of UV’ in wake region at 50% span

section at different throttle angles and corrected

speeds
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