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Cleanroom in AéML

@ To reduce low-mid frequency noises

@ Acoustic porous materials for shielding
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@ Good absorption performance
o Light weighted: high porosity ¢

@ Complex microstructure

B TU/ i
SEM photo of an acoustic foam from Huntsman
(www.huntsman.com)

Viscous losses: § = O(10~%) m

Thermal losses

o
@ Helmholtz-type resonator
@ Mechanical damping

*

Vortex shedding
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Objective

Build a multiscale model of acoustic @ Viscous losses: § = O(10™*) m

porous materials Thermal losses

o

. . . . . @ Helmholtz-type resonator

@ Microscopic fluid-solid interaction . .
@ Mechanical damping

*

@ Macroscopic acoustic properties Vortex shedding
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B.C. (Macro-to-micro)
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Homogenization result
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Full homogenization
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Biot-Homogenization
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Biot-JCAL (Johnson-Champoux-Allard-Lafarge) + Perrot et al., 2012
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@ the fluid properties qualitatively agree with the JCAL model

© |pllu = |plale > lplals and |pxln > |piels ~ |pix|s

@ the micro inertial effects could be significant
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@ Macroscopic sound absorption test (100 - 5000 Hz, stepsize 10 Hz)

rigid wall

plane wave 2-cm porous layer

e Air: Helmholtz equation (sound speed 343 m/s)
@ Porous: Homogenization vs. Biot-Homogenization, DNS (reference)
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o |pfglu = |plg|s = the results are very close.

o |pigli > |peg|B = the resonance frequencies are different.
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