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The Analysis of Un steady Blade Force
in a Rotor /Stator/ Axial-Compressor
ZHOU Zheng-gui, HU Jun

(N anjing U niversity of A eronautics and A stronautics,N anjing 210016, China)

Abstract: <Flow. of the passage mid-gan_section-in a lov $eed axial compresr is smulated using
two dimensional N avier-Stokes equations™ It isfound that the calculated results are in good agreanent with
the experimental data T he characteristics of blade force frequency chart are investigated by
using the Fourier seriesmethod Results show that for different axial gap s betw een the rotor
and stator, fluctuation of the unsteady blade force is mostly detemined by the first rank
Fourier component Simplifying the fluctuation as sine function, it can be derived that as long
as the number ratio of the disturbing to the disturbed blade row is not integer, the total un-

steady blade force fluctuation from the disturbed blade row w ill approach to zero.
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Fig 2 Calculated and measured time-averaged
pressure on blade surfaces
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Fig 3 Calculated and measured blade surface
' pressure fluctuation
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Fig 6 Frequency chart of unsteady aerodynamic force in the rotor and stator
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Fig 7 Relation of total blade forcew ith ratio of the

rotor to stator blade number
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