Prediction of Sound Field Inside Duct with Moving Medium by using one Dimensional

Green’s function
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ABSTRACT

Acoustic holography uses Kirchhoff-Helmholtz integral equation and Green’s function which satisfies Dirichlet boundary
condition. Applications of acoustic holography have been taken to the sound field neglecting the effect of flow. The uniform
flow, however, changes sound field and the governing equation , Green’s function and so on. Thus the conventional method of
acoustic holography should be changed. In this research, one possibility to apply acoustic holography to the sound field with
uniform flow is introduced through checking for the plane wave in a duct. Change of Green’s function due to uniform flow and
one method to derive modified form of Kirchhoff-Helmholtz integral is suggested for 1-dimensional sound field. Derivation
results show that using Green’s function satisfying Dirichlet boundary condition, we can predict sound pressure in a duct using

boundary value.
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Fig. 1 Schematic expression of plane wave
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Right going wave with flow

Right going wave without flow
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Right going wave without flow
(b)
Fig. 2 Change of wavelength due to flow speed
when (a) direction of propagation is the same
to direction of flow, and (b) opposite to
direction of flow.
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Fig. 3 Free field Green’s function and Green’s
function  dissatisfying Dirichlet boundary
condition with flow(M =0.2)
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Fig. 4 Free field Green’s function and Green’s

function satisfying Dirichlet boundary condition

with flow(M =0.2)
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