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)

≤ max 10 log10 𝐻𝑣 × 𝑆𝑝𝑏𝑝𝑏
− 10  dB. 

Numerical and experimental validation 

𝑘𝑥
𝑚𝑎𝑥 

𝑘𝑥
𝑚𝑎𝑥 on the whole frequency range 
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 Comparison of sensitivity functions on the reduced wavenumber domain 

𝐻𝑣
𝑡ℎ(𝐌, 𝐤, 𝜔) 

𝐻𝑣
𝑒𝑥𝑝

(𝐌, 𝐤, 𝜔) 

using the 

reciprocity 

principle 

Numerical and experimental validation 
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 Theory versus experimental reciprocity approach 

Numerical and experimental validation 

𝑆𝑣𝑣
 𝐌,𝜔 =

1

4𝜋2
 𝐻𝑣

𝑡ℎ 𝐌,𝐤,𝜔
2
𝑆𝑝𝑏𝑝𝑏

𝑚𝑒𝑎𝑠 𝐤,𝜔  ∆𝐤

𝐤

 

𝑆𝑣𝑣
 𝐌,𝜔 =

1

4𝜋2
 𝐻𝑣

𝑚𝑒𝑎𝑠 𝐌,𝐤,𝜔 2𝑆𝑝𝑏𝑝𝑏
𝑚𝑒𝑎𝑠 𝐤,𝜔  ∆𝐤

𝐤

 

𝐤 ∈ largest domain 

𝐤 ∈ reduced domain 



Overview 

Wind tunnel 

Sensitivity functions 

experimentally determined 

using a reciprocity principle 

TBL 

Experimental 

vibration response by 

direct measurement 

Experimental vibration 

response through  

post-processing 

Wall-pressure 

spectrum 

Analytical/semi-empirical model, 

measurements, etc. 

 any data representing the 

considered excitation 

? 



10 

Confrontation to measurement in an anechoic wind tunnel 

8’’×4’’ plywood panel 

¾’’ of thickness 



10 

Confrontation to measurement in an anechoic wind tunnel 

8’’×4’’ plywood panel 

¾’’ of thickness 

Simply supported 

plate flush mounted 



10 

Confrontation to measurement in an anechoic wind tunnel 

8’’×4’’ plywood panel 

¾’’ of thickness 

Simply supported 

plate flush mounted 
Sandpaper strip 



10 

Confrontation to measurement in an anechoic wind tunnel 

8’’×4’’ plywood panel 

¾’’ of thickness 

Simply supported 

plate flush mounted 
Sandpaper strip 

Accelerometer  



10 
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𝑥 

𝑧 

𝑈 [m/s] 

𝑈 = 0,99 × 𝑈∞ 

position of the plate 
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 Wind tunnel measurements versus experimental reciprocity approach 

Confrontation to measurement in an anechoic wind tunnel 
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the reciprocity principle, 
 

 plate vibration response under TBL is well predicted using the 

proposed methodology, 
 

 the proposed methodology could be used (at least in a 

development phase) as a substitute to wind tunnel testing to 

estimate the response of a panel to a TBL. 

Conclusion and future work 

 Future work: 

 tests under several flow speeds and at several points on the 

plate, 
 

 test of panels with unknown properties, 
 

 compare TL or other VA indicators values between DAF and TBL 

excitations. 
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