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Outline

ÅThe Kevlar Wall Wind Tunnel (Virginia Tech)

ÅAcoustic boundary corrections

ÅThe acoustic setup in the Poul La Cour Wind Tunnel

ÅTest of microphone array and source noise quantification
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The Kevlar Wall Wind Tunnel at Virginia Tech

ÅAcoustically transparent test section walls result in 
acoustically open and aerodynamically closed 
arrangement .

ÅKevlar has a very low acoustic impedance and high 
resistance to shear loads.

ÅSmall aero boundary corrections allow for large model 
testing and thus high Reynolds number work.

ÅAcoustics subject to shear layer/insertion corrections .

ÅWalls eliminate jet collector.

Port 

chamber

Starboard 

chamber

4.21

2.57

1.85

5.6

Foam transition

Door

Door

Kevlar acoustic window

To

Diffuser

Kevlar over 

perforate 

floor/ceiling 

panels

Test Section

Aluminum and 

Lexan panels

Stability Wind Tunnel Virginia Tech

Pictures: Courtesy of Virginia Tech



DTU Wind Energy, Technical University of Denmark

Microphone array measurements in the Virginia 
Tech wind tunnel (AVEC)
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Acoustic boundary corrections

ÅShear layer diffraction

ïNegligible at 90 deg elevation of the 
observer

ÅAbsorption in turbulent boundary layer

ïExpected to be the dominant mechanism

ïComplex problem, will be treated 
experimentally/statistically

ïSupported by simulations

ÅInsertion loss of transmission through 
Kevlar sheet

ïWell defined problem with empirical 
correction method
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P. Schlatter and R. Örlü ¸ (2010) "Assessment of 
direct numerical simulation data of turbulent 
boundary layers." J. Fluid Mech. 659. 116 -126
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Acoustic properties of Kevlar (Jaeger et al. 
2000)

Kevlar 120®, thin weave

Kevlar 124È, crowôs foot weave

Kevlar 500®, thick weave
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Turbulent boundary layer corrections (VT)
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AVEC/Virginia Tech 
Setup

Pictures and plots: Courtesy of Virginia Tech
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Kevlar vs boundary layer losses (VT)
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The Poul La Cour Wind Tunnel
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Transformation from aerodynamic 
configurationé
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