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Numerical Analysis of Discrete Frequency Noise generated from an Isolated Airfoil
Using Lattice Boltzmann Method
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This paper analyzes discrete frequency noise generated from an isolated airfoil, using lattice boltzmann method(LBM).
In order to capture the vortex on the isolated airfoil surface with high precision, this study employed multi-scale model.
The simulation results of sound pressure spectrum are compared to the experimental ones measured with the same flow
condition. The sound pressure spectrum is obtained by applying the FFT analysis to pressure fluctuation data
calculated on the microphone position and the isolated airfoil surface. The change of the peak frequency of the pressure
fluctuation and the vorticity distribution are compared in time domain, using wavelet transform.
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Fig.9 Instantaneous pressure fluctuation

Table2 Comparison of simulation and experiment

@ Micl
Simulation 1,639[Hz] 1,840[Hz] 2,194[Hz]
EXP 1,923[Hz] 2,127[HZ] 2,340[Hz]
(b) Mic2
Simulation 1,639[Hz] 1,792[Hz] 1,964[Hz]
EXP 1,923[Hz] 2,131[Hz] 2,336[Hz]
() Mic3
Simulation 987[Hz] 1,630[Hz] 1,792[HZ]
EXP 1,923[Hz] 2,131[Hz] 2,340[Hz]
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Fig.10 Pressure fluctuation and FFT analysis at microphone
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Fig.11 Pressure fluctuation and FFT analysis at airfoil surface
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