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« Shape
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« Decay time



e Size: 70 m3
5.02x4.15x 3.36 m

« Modes below 100 Hz:

[1,0,0]
[0,1,0]
[0,0,1]
[1,1,0]
[1,0,1]
[0,1,1]
[2,0,0]
[1,1,1]
[2,1,0]
[0,2,0]
[2,0,1]
[1,2,0]
[2,1,1]
[0,2,1]

34.2
41.4
51.1
53.7
61.5
65.7
68.4
74.1
79.9
82.7
85.3
89.5
94.8
97.2



Axial Tangential Oblique

[1,0,0] Elgenfrecusncym34, 183 Hz [0,1,4] Blganfrequencymd1,38 Hz [1.0,1] Elgenfrequency=iil, 498 Hz [2,0,1] Elgenfraquency =B85, 337 Hz [1,1,1] Elgenfrequancy=Td, 072 He
[2,1,1] Elgarfraqusncymad. 828 Hz

[2,0,0] Elgenfrecuency=§8,388 Hz [, 2,0] Elgenfraquency=82.701 Hz [, 1,1] Elgenfrequency=§5.713 Hz [ 2,1] Elgenfrequency=57.2 Hz ~ ‘
i i N ‘ "

[5,0,1] Elgenfracuensy=21.072 Hz [1,1,0] Elgenfraquency=53.65 Hz [2,1,0] Elganfraquancy=72.9 Hz [L24] Elglnfr-pln:y-iﬂ.m Hz




Axial

[1,0,0] Elgenfracuency=34, 183 Hz

=

[2,0,0] Elgenfrecueanmy= ﬁBmH

s

[0,1.0] Blganfrequencym=d 1,38 Hz

y

[4,2,0] Elgenfraquency=62.701 Hz

Tangential

Oblique

[1,0,1] Elgenfrequencymil, 458 Hz

[2,0,1] Elgenfracquency=gs, 337 Hz

ey

[0,1,1] Elgenfrequenszy=65.713 Hz

[0,0,1] Elgenfraquenzy=51.072 Hz

[6,2,1] Elgenfrequensy=87.2 Hz

e

[1,11] Elgarfrequencym?d, 072 Hz

[2,1,1] Elganfrequsncymid. 228 Hz

I, D:IEIﬂmﬂ'-qumcv 53,65 Hz [2,1,0] Elganfraquancy=72.9 Hz

/’

[L2,0] Elm-nq =85,487 Hz
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Sound Hard Walls Finite Walls Impedance

[1,0,0] Elgenfrequency=234.183 Hz [1,0,0] Elgenfrequency=34,182+0.36569| Hz

1.1 1.1
MTgo = - MTy = = 3
°0 ™ imag(freq) = 0 ™ 0.366[HZ] 5]




Wall impeda

Formula to get the same MTg, in all axial modes:
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o EXxpectations

« Decay time of axial
modes in X will double

« Decay time of all other
modes will be even
higher, because of
reduced absorption from
the x wall
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o EXxpectations

« Decay time of axial
modes in X will double

« Decay time of all other
modes will be even
higher, because of
reduced absorption on
the x wall

Results

Decay time of axial
modes in X is 4%

Many modes have the
same decay time as the
axial modes in X

Only the modes with
[0,n,m] mode index have
a higher decay time



Simple relationships between modal decay times and
wall impedances can be found and tested

Therefore, the acoustic impedance of real walls can be
computed from measurements of modal decay times

In the case shown, lateral walls account for half the
absorption of axial modes

FEM simulations are very helpful in investigating
models of low frequency room acoustics




THIS IS JUST THE BEGINNING

Thank you!

Roberto Magalotti
rmagalotti@bcspeakers.com
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