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Fluid analysis of edge Tones at low Mach number using the finite difference lattice
Boltzmann method

H. K. Kang, J. H. Kim, Y. T. Kim and Y. H. Lee

This paper presents a two-dimensional edge tone to predict the frequency characteristics of the
discrete oscillations of a jet-edge feedback cycle by the finite difference lattice Boltzmann method
(FDLBM). We use a new lattice BGK compressible fluid model that has an additional term and
allow larger time increment comparing the conventional FDLBM, and also use a boundary fitted
coordinates. The jet is chosen long enough in order to guarantee the parabolic velocity profile of the
jet at the outlet, and the edge consists of a wedge with an angle of « =23%. At a stand-off
distance w, the edge is inserted along the centreline of the jet, and a sinuous instability wave with
real frequency f is assumed to be created in the vicinity of the nozzle and to propagate towards the
downstream. We have succeeded in capturing very small pressure fluctuations result from
periodically oscillation of jet around the edge. That pressure fluctuations propagate with the sound
speed. Its interaction with the wedge produces an irrotational feedback ficld which, near the nozzle
exit, is a periodic transverse flow producing the singularities at the nozzle lips.

The lattice BGK model for compressible fluids is shown to be one of powerful tool for computing sound
generation and propagation for a wide range of flows.

Key Words: Edges(Edge Tone), AHEZAE =7 (Finite Difference Lattice Boltzman Method),
BGKE Y (BGK Model)
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Fig. 1 Schematic of the edgetone configuration
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Fig. 2 Edgetone geometry for the simulation
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Fig. 3 Computational mesh
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Fig. 4 Streamlines around the wedge
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Fig. 5 Vorticity contours at two different

instants (Up=0.2)
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Fig. 6 Phase diagram (U=0.2)
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Fig. 7 Acoustic pressure distribution at three inflow velocity of the jet Up
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Fig. 8 Time variation of acoustic pressure at three different point
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