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Triply Periodic Minimal Surfaces
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Acoustic Absorber Modeling 4

Equivalent Fluid Johnson-Champoux-Allard-
Lafarge (JCAL) Model

ja)ko 1%

| . 2
po | @B + ve J1+]w(2?.k°)

-1

¢
(3
(§
(§
(3
(§
(§
(§
‘ \

)|

o A f_wa)z
yPyly — (v 1)<1+jw.\/1+.<¢.

lim peq(w)
Qo = Transport Parameters
Po
@o Tortuosity, high w limit ¢ Open Porosity
A Viscous Characteristic Length A" Thermal Characteristic Length

ko Static Viscous Permeability kg Static Thermal Permeability



Acoustic Tortuosity

Ultrasonic Measurement Inverse Characterization

If
m a=f(p, A, AN, ko, ki)

Then
Ao = J(Xmeas)
A = g(@meas)
A = g(ameas)

k(,) = J(Xmeaqs)
ko = 9(@meas)

Physical samples only

Physical samples only
Semi-empirical

Difficult test

Model or unit cell only
Periodic only
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Geometric Tortuosity 7

I What is the effective length?
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The Heat Method g A%,

1) Initial temperatures




The Heat Method 0 Gy

1) Initial temperatures 2) Heat propagation for time t
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1) Initial temperatures 2) Heat propagation for time t 3) Compute VT




The Heat Method

1) Initial temperatures 2) Heat propagation for time t 3) Compute VT

4) Solve Poisson’s equation
V2 =V-VT
Where ¢ Is a scalar field of approximate tortuous distance



Gyroid Unit Cell: 50% Porosity
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Gyroid Unit Cell: 50% Porosity

Tortuous Distance
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Gyroid Unit Cell: 50% Porosity
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Diamond Unit Cell: 50% Porosity 15 “o s
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Diamond Unit Cell: 50% Porosity
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Diamond Unit Cell: 50% Porosity
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Varying Porosity 18 foisc.con
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Varying Porosity
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Varying Timestep
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Varying Timestep
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Varying Timestep
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Future Work
Resolution and lattices

Apply to more structures
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Outcomes
Diamond and Gyroid TPMS unit cells

orosity variation

Time step variation

Extract single tortuosity value
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