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i Geometrical acoustics

= Sound rays

= Energy based



i Diffusion equation model

= Sound energy density:
solution of a diffusion equation

F. Ollendorff, ACOUSTICA, 1969
J. Picaut, et. al., Acust. Acta Acust. 1997



i Diffusion equation
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Jing & Xiang, J. Acoust. Soc. Am. , 2008



ﬁ Coupled room
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ﬁ Double-sloped energy decay
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i Application in coupled spaces

= Assign diffusion coefficients based
on each individual mean free path

= Valid when the aperture is smaller



i Sound pressure level (SPL)
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i Energy flow

J =-D grad w(r,t)



‘L Flow animation (T1<T2)

s 3D

Time=0.01

LN NN R
U U W W
RVROVRRVRRRLRXCY &
SORRORUAR XY )




0.01

Time

ELREREASRREREE.
EARANNARELY Y KR
AANSNRNRRRERE R
ASSAUNUANRRERE
\NCARRNNR R R RS
s b b
wannmnX Y41 F T
T
bbbttt
SEEENERNN
SERERRERE,

EERSE RS EN.

LI I BN B AR B AR

‘L Flow animation (T1<T2)
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‘L Flow animation (T1>T2)
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i Energy flow amplitude
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ﬁ Energy flow decay
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i Summary

= Diffusion equation
= Energy flow direction

= Energy flow decay



i End

= Thank you!!

= jINgy@rpil.edu
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