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Numerical Simulation of Aerodynamic Sound by the Finite Difference
Lattice Boltzmann Method

HO-KEUN KANG* AND EUN-RA Kiv#
*School of Mechanical and Aerospace - Institute of Marine Industry, Gyeongsang National University, Tongyeong, Korea
**Dept. of Civil Engineering, Chonbuk National University, Chonju, Korea

o) o]
fr&is,

BGK Model BGK=dl

KEY WORDS: Aerodynamic Sound
Method }E-AREZTHY,

Mach Number ©}8}, Aeolian Tone

o =0

52, Finite Difference Lattice Boltzmann

ABSTRACT: In this research, a numerical simulation for the acoustic sounds around a two-dimensional circular cylinder in a uniform
flow was developed, using the finite difference lattice Boltzmann model. We examine the boundary condition, which is determined by the
distribution function concerning density, velocity, and internal energy at the boundary node. Pressure variation, due to the emission of
the acoustic waves, is very small, but we can detect this periodic variation in the region far from the cylinder. Dople-like emission of
acoustic waves is seen, and these waves travel with the speed of sound, and are synchronized with the frequency of the lift on the
cylinder, due to the Karman vortex street. It is also apparent that the size of the sound pressure is proportional to the central distance
to the circular cylinder. The lattice BGK model for compressible fluids is shown to be a powerful tool for the simulation of gas flows.
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Fig. 1 A compressible lattice Boltzmann model (2D21V)
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Table 1 Input parameters in Coutte flow

Reynolds Re=100.0

Density po=1.0

Internal energy e=0.5

Length of plates L=40.0

Upper moving plate’s Uy, = 0.02

velocity

Grid number Loax X Jpax =5 X 41
Time increment At=0.5

Variable coefficient A=0.5
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Fig. 2 Velocity of Coutte flow near the bottom wall
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Fig. 3 Velocity of Coutte flow near the bottom wall with
non-equilibrium function
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Fig. 4 Schematic diagram of the flow model
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