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Characterization of slotted sheet - Sample ﬁ'l;g_

= Width: 0:29 mm
= Height: 3:1mm
= Slit to slit: 3:1 mm

Fig.: Sample of slotted sheet. Fig.: Measured dimensions of slits.
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Impedance Tube Measurements - Theory | ﬁ'l;g_

= Lossless wave propagation if tube is empty
= Plane wave propagation in tube

Total acoustic pressure

= Using a harmonic ansatz, we can describe the total acoustic pressure wave p as
superposition of an incident wave P, and a reflected wave P,

E = Ei + Er — (Eieffm + Ere+7z)ejwt

X ... position _ = +]jk ... complex valued propagation constant with
t ... time damping coefficient  and phase coefficient k
J ... imaginary unit
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Impedance Tube Measurements - Theory |l

5/16
One-port parameters

= Describe material’s reflective properties
= Reflection factor r

= Absorption coefficient
= Wall impedance W

= Obtained with two- or four-microphone method

Microphones

O @

H HMPP

dmic Lc

©

Loudspeaker

Fig.: Measurement of absorption using an impedance tube.
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Impedance Tube Measurements - Setup ﬁ'l;g_
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= Briel & Kjaer Type 4206

= Usable frequency range depends on tube diameter and spacing between microphones
= Large tube wide spacing (50 Hz - 1600 Hz)

= Small tube (500 Hz - 6400 Hz)

(a) Large tube wide spacing (measurements from (b) Small tube (measurements from 500 Hz -
50 Hz - 1600 Hz). 6400 Hz).
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Impedance Tube Measurements - Results | ﬁ'l;g_

Large tube wide spacing and small tube mean absorption results:

Absorption slotted sheet - large tube measurement Absorption - small tube measurement
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Fig.: Mean absorption results of Impedance tube measurements of slotted sheet.
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Impedance Tube Measurements - Results Il

Combined Mean Absorption Curve slotted sheet
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Fig.: Combined mean absorption curve of the measurements with 3 cm, 5 cm and 7 cm air gap.
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Governing Equations for the Simulation ﬂ'IG'U
102 _
(G- )m=o

1 @ps _
o2 Gt +V- v =0

Linearized conservation of momentum

|

oS = (p i+ (T o+ (=3 ) (700 1)
Co ... Speed of sound v ... Fluid velocity
Pa ... Acoustic pressure [I] ... ldentity matrix
o ... Air density f ... Dynamic viscosity
ps ... Fluid pressure t ... Bulk viscosity
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