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Experiment of the far-field acoustic characteristics of an airfoil with

smooth rime ice model on the leading edge
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Abstract: The relationship between ice thickness and aeroacoustic increment provides a new idea
for exploring a new method of ice thickness detection. The far-field acoustic characteristics of a
NACAO0012 airfoil with smooth rime ice model on the leading edge were studied experimentally. The low-
noise aeroacoustic wind tunnel of the University of Southampton was used as the experimental platform.
The far-field noise signals were measured by a arc microphone array. The far-field sound pressure was
processed by fast Fourier transform to obtain the effects of the maximum ice thickness, airflow speed and
angle of attack on the sound pressure level of NACAO0O012 airfoil. The results showed that, the smooth rime
ice model changed the local flow field around the leading edge of the airfoil, resulting in a relatively large
variation of far-field acoustic characteristics by flow separation. The maximum increment of the far-field
sound pressure level between iced airfoil and baseline exceeded 9.5 dB within the frequency between

8 x 10°—2 x 10* Hz. There was a positive correlation between the maximum ice thickness, airflow speed,
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angle of attack and the far-field sound pressure level of iced airfoil. A neural network prediction model of

maximum icing thickness with multivariable inputs such as flight parameters and overall sound pressure

level increment was established.
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Fig. 14 Sketch of generation mechanism for aeroacoustic

from airfoil on the leading edge
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