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Spectral analysis of pressure fluctuation signals of flow using AR method
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Spectral analysis is an important method in processing experiment data and studying fluctuating characteristic of flow.
A classical method based on fast Fourier transform (FFT) has suffered some limitations such as poor frequency resolution.
large variance value and spectral leakage. A model based method can eliminate above faults. Experimental data of four Froude
numbers and three scales were conducted and data were processed by using FFT based and autoregressive (AR) model based
methods. The results show that AR model based method spectrum has better frequency resolution, small variance value and not
suffering the shortage of spectral leakage. The power spectral density curves distribute like those of narrowband colored
noises and the dominant frequency is clear. Normalizing by Strouhal number, the primary segments of the curves of same Froude
number are of superposition and the similarity law of the pressure fluctuation in those portions of flow agrees with the
gravity law
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