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Design, build and use of a transfer function method  

impedance tube for the measurement of sound absorption 
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A fixed two-microphone impedance tube design (BS EN ISO 10534-2:2001) 
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Figure 1 Typical reverberation times for various spaces (Brüel & Kjær) 
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Table 1 Typical absorption coefficients in octave bands (Peters, et al. 2011, p.108) 

 Typical absorption coefficients in octave bands  

Material 125Hz 250Hz 500Hz 1000Hz 2000Hz 4000Hz 

Concrete, unpainted 0.01 0.01 0.02 0.02 0.02 0.05 
Brickwork 0.02 0.03 0.03 0.04 0.05 0.07 
Carpet, cord 0.05 0.05 0.10 0.20 0.45 0.65 
75mm Mineral Wool 0.34 0.95 1.00 0.82 0.87 0.86 
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Figure 2 Brüel & Kjær standing wave apparatus type 4002 (Brüel & Kjær, 1979) 
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Figure 3 Frequency ranges of operation for different absorber types (Peters, et al. 2011, p.108) 
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Figure 4 Design render of impedance tube and loudspeaker enclosure 
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Figure 5 Completed impedance tube and loudspeaker enclosure 
 

 

Figure 6 Full measurement system 
 

 

Figure 7 Loudspeaker enclosure and mounted amplifier (normally filled with absorptive foam) 
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Figure 8 Sample holder, filled with 20mm foam sample 

 
 

Figure 9 Example sample, 20mm foam 
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Table 2 Selected hardware and specifications 
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 𝑓𝑢 × 𝑑 < 0.58 × 𝑐  

 
 

𝑓𝑢 =
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 𝑓1 < 𝑓 < 𝑓𝑢  
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𝑓𝑢 =
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 𝐷𝑠𝑜𝑢𝑟𝑐𝑒 =  𝐼𝐷 × 3  
 

  

  

 

 𝐷𝑠𝑜𝑢𝑟𝑐𝑒 = 63.5 × 3  

 
 𝐷𝑠𝑜𝑢𝑟𝑐𝑒 = 𝟏𝟗𝟎. 𝟓𝒎𝒎  
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Figure 10 Example of National Instruments LabVIEW code for data acquisition 

 

 

Figure 11 Example LabVIEW front panel showing acquisition of real and imaginary parts of transfer function 
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Figure 12 (Left to right) dense sample 20mm, open cell foam 20mm, open cell foam 40mm 
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Figure 13 Absorption coefficient result for bare rigid backing 

  
 

Figure 14 Absorption coefficient result for thin carpet tile 

  
 

Figure 15 Absorption coefficient result for 20mm thick porous foam (centre image above) 
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Figure 16 Absorption coefficient result for 20mm thick dense foam (left image above) 

  
 

Figure 17 Absorption coefficient result for 40mm thick porous foam (right image above) 
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