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and industrialization of advanced theoretical systems for porous
materials and artificial structures.

A Leading Platform for Empowering Science&Technology and Industry through Material Innovation.
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2. Current Material Property Study Bio) EBHRED
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Laboratory environment Temperature: 25 °C, Relative . .
humidity: 40 %, Atmospheric Welght

pressure: 1024 mbar ~620g/m/\2

Sample dimension Diameter: 100mm
Thickness: 15mm
0999

Airflow Resistivity (Pa-s/m?2 or N-s/m4) 59161
1

Viscous characteristic length (um) 8.7
Thermal characteristic length (um) 17.3
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2. Current Material Property Study ) AR mE

Sample to be improve

Weight:

Sample Melt blown PP +
-280g/m2 A

Laboratory environment Temperature: 25 °C,
Black /4
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Relative humidity:
40 %, Atmospheric
pressure: 1024
mbar

Sample dimension Diameter: 100mm
Thickness: 15mm
0.999

Airflow Resistivity (Pa-s/m?2
or N's/m?) 52421

[Tortwosity [t

Viscous characteristic length

23
(um)
Thermal characteristic length
(um) 4

A Leading Platform for Empowering Science&Technology and Industry through Material Innovation.
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Rigid-Porous Acoustic Model: Johnson-Champoux-Allard(JCA)
Frequency band(20-1000Hz)
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Sensistivity Analysis

11}

(o, N, N
Sample Melt blown Melt blown Perfect -
PP + black [PP + white | Absorber z
PET trim PET trim 43—, 100 A — AirFlowResistivity
Temperature: 25 °C, Relative humidity: 40 "_%_ 90 A — Viscous Length
environment %, Atmospheric pressure: 1024 mbar = 80 [A — Thermal Length
Diameter: 100mm ; 70 A —  Couline
Thickness: 20mpn g 6
0.999 0.992 5
Airflow Resistivity < 50
(Pars/m? or 59161 162462 g 40
= 3
1 1 .,
Viscous g 0
characteristic 8.7 10.28 Z )
% 50 150 250 350 450 550 650 750 850 950
characteristic 17.3 80.59 & Frequency (Hz)

length (um)
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Low frequency absorption will benefit from
high air flow resistivity.
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3. Optimization ML LELL:

Example:
ol = 216040 Pa.s/m?

20231101 Poro 2 1 hl — 00025 m
02 =52421 Pa.s/m?
h, =0.0125m

R1 R2 o = 79691 Pa.s/m?2
-~ o
airflow resistance  R=R1+R2 By using high flow resistance thin

layer trim, we can increase the
specific airflow resistance R = R;s+ R, = 0y * hy + 0, * h, total airflow resistivity!

Ry oyxhytoyxhy
~hy+h, hy + h,

airflow resistivity -
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Red-Original black sample 620g/m”2 Green-white sample improved 380g/m”2  Blue- another white sample 517g/m”2

Cost dowy( /6)st down + performance improved
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4. MPP + Absorber

Perforated Plate

20231101 Poro

o=8n/(¢*r"2)

h=r MPP -Equivalent

N'=r
aco=1+2* £ /h
£=(1-1.13€-0.09€"2+0.27E73)*8r/3n

e=2,/¢
“Il'

fluid

3. lE R EE
"W ProBiot Group

Multilayer — TMM in series
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Reference: Acoustical characterization of perforated facings (matelys.com)
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https://apmr.matelys.com/Parameters/Characterization/Acoustics/Articles/ScreenCharacterization/index.html

4. MPP + Absorber b 8 F4 12 % B
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Perforated panel thickness: 2mm
Absorber thickness: 15mm
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The peak can be tuned
for specific frequency band

Sound Absorption, Normal Incidence
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0 500 1000 1500 2000 2500
Hz
—8— Meltblown_black_620g/m~2 —8— Meltblown_white_280g/m~"2
—@—Perfect_absorber_0-1000Hz —0— MPP+Meltblown_white 280g/m"2
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Q&A
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