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« Modeling Processl®l [10]

k ) Panel mechanical impedance: Z,,, = i[(D/w)k} — wm,]
. .. T11Zq2+T:
Porous medium acoustic impedance: Z,, = ——2—2
T21Za2+T22

Find maximum P, (optimal damping) and ) o
corresponding optimal AFR for each input Air acoustic impedance: Z,, = (WPguir) /Kzair
frequency, and run them into AFR Model

Pressure-velocity relation: p; = Z,;v,; (i = 1,2)

AFR Model combined with
least square optimization
returns optimal porous
material micro-structure
details (e.g. fiber sizes)
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« Choice of IDFT sampling rate y, and sampling points number N
» Target of the NFD model: calculate spatial responses for wide frequency range

» Key point: for each frequency input, choosing proper y, and N to ensure accurate IDFT

results over alarge enough spatial span for observation
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« Choice of IDFT sampling rate y, and sampling points number N

» Target of the NFD model: calculate spatial responses for wide frequency range
» Key point: for each frequency input, choosing proper y, and N to ensure accurate IDFT

results over alarge enough spatial span for observation
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« Step 1: evaluate the wave number domain response of the panel
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« Choice of IDFT sampling rate y, and sampling points number N

» Target of the NFD model: calculate spatial responses for wide frequency range
» Key point: for each frequency input, choosing proper y, and N to ensure accurate IDFT

results over alarge enough spatial span for observation
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» Step 2: decide a proper cutoff level to avoid windowing/truncation effect
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« Choice of IDFT sampling rate y, and sampling points number N
» Target of the NFD model: calculate spatial responses for wide frequency range

» Key point: for each frequency input, choosing proper y, and N to ensure accurate IDFT

results over alarge enough spatial span for observation
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« Step 3: find the proper sampling rate y, for each input frequency
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« Choice of IDFT sampling rate y, and sampling points number N
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» Target of the NFD model: calculate spatial responses for wide frequency range

» Key point: for each frequency input, choosing proper y, and N to ensure accurate IDFT

results over alarge enough spatial span for observation
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« Step 4: identify the critical frequency f,
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« Fibrous Medium Airflow Resistivity Predictionl”]

SEM of the target fibrous medium Fibrous medium micro-CT scanning
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Micro-CT scanned fiber radii distribution of the fibrous medium

SAPEM 2017, Le Mans, France




4

MODELI NG - KEY POINT 2 PURI\ MECHANICAL  RAY W. HERRICKé

ENGINEERING LABORATORIES

®

« Fibrous Medium Airflow Resistivity Predictionl”]

T 5 »| Fiber mean spacing:
Fiber mean radii: 4, 75, & ng 2, + YK, 12 )
distribution parameters 2 p2 = S op=1 L7 1p T 2a=1 724 24
*2 ¢ (24721"'1,}7 + X1 M2,9)
o
< —a | Fiber bulk density: p,, 1 .
Solidity:
Component weight fractions: X, X, ’ Pp Pp
C = X1 — + XZ —
Solid material densities: p{, p» P1 P2
!

41n
b2[0.640 In(7)+C—0.737]
C

Output | Airflow Resistivity: o =

» Step 1: C calculation based on p,, X1, X5, p1, P2

> Step 2: b? calculation based on 4, 15, distribution parameters and €

> Step 3: o calculation base on € and b?
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