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The Study about the Optimizaion of the low noise axial fan
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A S'tudy on Discrete Frequency Noise from a Symmetrical
Airfoil in a Uniform Flow
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Abstract : The flow field around a symmetrical airfoil in a uniform flow under the generation of noise
was studied by experiments and numerical simulation. The experiments are conducted by visualizing the
surface flow over the airfoil with a shear-sensitive liquid-crystal coating and by measuring the instantaneous
velocity field around the trailing edge of the airfoil. The numerical simulation was carried out by LES. The
results indicate that the discrete frequency noise is generated when the separated laminar flow reattaches near
the trailing edge of the pressure side and the turbulent boundary layer is formed over the suction side of
the airfoil near the trailing edge. The periodic behavior of vortex formation was observed around the trailing

edge and it persists further downstream in the wake. The frequency of the vortex formation in the wake
was consistent with that of the discrete frequency noise.
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