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A The Kevlar Wall Wind Tunnel (Virginia Tech)

A Acoustic boundary corrections

A The acoustic setup in the Poul La Cour Wind Tunnel

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

A Acoustically transparent test section walls result in
acoustically open and aerodynamically closed
arrangement

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

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

A Acoustics subjectto shear layer/insertion corrections

AWalls eliminate jet  collector.
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Microphone array measurements in the Virginia

Tech wind tunnel (AVEC)

Acoustic Map 1060 Hz

SPL[dB re. 20e-6 Pa)

Acoustic Map 5000 Hz

Trailing Edge Integrated Spectra
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Acoustic boundary corrections

A Shear layer diffraction

I Negligible at 90 deg elevation of the
observer

A Absorption in turbulent boundary layer
I Expected to be the dominant mechanism

I Complex problem, will be treated
experimentally/statistically

I Supported by simulations

A Insertion loss of transmission through
Kevlar sheet

I Well defined problem with empirical
correction method
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Acoustic properties of Kevlar (Jaeger et al.
2000)
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Turbulent boundary layer corrections (VT) DTU
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Kevlar vs boundary layer losses (VT)

5.0

4.5

Kevlar Lossas

4.0

Boundary Layer Losses - 30m/s

3.5

Boundary Layer Losses - 6B0mys

3.0

2.5

2.0

Correction [dB]

15

1.0 +—

05 11—

—

————

ﬂ-r..] =1

8 DTU Wind Energy, Technical University of Denmark

2000

4000 6000 8000 10000
Frequency [Hz)

Plots: Courtesy of Virginia Tech

s

14 May 2018



The Poul La Cour Wind Tunnel
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