




 

 

 

Figure 2  Transfer impedance measurement 

 

 

 

 

 

Figure 3  Measured transfer impedance for t = 
0.3 mm, porosity = 0.3 %, d = 0.15-0.35 mm. 

MICRO-PERFORATED PANEL APPLICATIONS 

UNIFORM CIRCULAR HOLES  

Figure 4 shows the sound absorption coefficient 
comparison between the predicted and measured results. 
Here the panel thickness is 1 mm, the diameter of the 
holes is 1 mm, and the porosity is about 1 %. The air 
cavity depth is 95 mm. The impedance measurements Z1 
and Z2 were conducted in accordance with ASTM1050-98 
[4].One can see from the figure that the results using the 
transfer impedance approach compare well with both 
Maa’s Theory and with the experimental results. 

 

 

 

 

 

 

 

Figure 4 Sound absorption of single-layer micro-
perforated panel: d = 1 mm, t = 1 mm, porosity = 
1%, L = 95 mm.                                 

VARYING PORE DIAMETER  

As mentioned previously, it is difficult to apply Maa’s 
theory to a micro-perforated panel with pores having 
different diameters. Figure 5 compares the sound 
absorption predicted using the transfer matrix method with 
measured results for just this case. Here the panel 
thickness is 0.1 mm, and the pore diameter varies 
between 0.12-0.35 mm. The porosity is about 0.3 %, and 
the air cavity depth is 100 mm. 

 

 

 

 

 

 

 

Figure 5 Sound Absorption single-layer micro- 
perforated panel: d = 0.12~0.35mm, t = 0.1mm, L 
= 100mm 

IRREGULAR HOLE SHAPES  

For the case when a micro-perforated panel has irregular 
holes like that shown in Figure 6, Maa’s theory is difficult 
to apply. However, the transfer matrix method approach 
works particularly well in this case.  Figure 6 shows the 
sound absorption coefficient comparison between the 
predicted and measured results. Here the panel thickness 
is 1.5 mm, the porosity is approximately 1%, and the air 
cavity depth is 20 mm. 
 
 
 
 
 
 
 
 

 

 

 

Figure 6   Sound Absorption single-layer micro-
perforated panel with irregular holes. 
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SYSTEMS OF MICRO-PERFORATED PANELS 

The power of the approach can be demonstrated most 
readily with systems of micro-perforated panels like that 
shown in Figure 7.  Again the transfer matrix approach 
can be used and each panel and air cavity can be treated 
as a separate element.  The approach is applied in the 
same manner as previously outlined. In this case, transfer 
matrices for both perforated panels and both air cavi ties 
should be multiplied together in order to develop the total 
four-pole parameters for the system. 

 

 

 

 

Figure 7   System with two panels. 

Figure 8 shows the sound absorption coefficient 
comparison between the predicted and measured results 
for a system of micro-perforated panels akin to that shown 
in Figure 7. Here the panel thickness is 0.3 mm, the pore 
diameter varies between 0.15-0.35 mm, and the porosity 
is about 0.3 %. The air cavity lengths are 25 mm (L1) and 
115 mm (L2). One can see that the predicted results 
compare well with the measured results for this case. 

 

 

 

 

 

 

Figure 8   Sound Absorption of a system of 
micro- perforated panels. 

CONCLUSIONS 

The sound absorption prediction of micro-perforated 
panels has been discussed in this paper.  In the method 
reported, the transfer impedance of micro-perforated 
panels should be measured first. Then, the absorption 

performance of micro-perforated panels can be predicted 
by the transfer matrix method. The results indicate that 
the method can be utilized to predict absorption 
performance for panels with uniform circular holes, or for 
panels having varying diameter holes and even for irregular 
hole shapes. Also the method works well for systems of 
micro-perforated panels. Additionally, the experimental 
results indicate that high absorption can be achieved 
using a system of micro-perforated panels. 

It should be noted that the approach can also be utilized 
to predict the sound absorption performance of thin sound-
absorbing materials.  
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