


Why the Acoustic VNA?

« Cheaper, more accurate, simpler measurements of musical
Instruments:
— No anechoic chambers
— No microphone free-field or room reflection corrections
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 Architectural/Engineering applications:
— Sound absorbing materials
— Duct noise, concert halls



Acoustics Basics

« Wave Equation:

Gases have no elastic resistance to shear forces — longitudinal wave
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Closed End

Sequence:

Runs over range of frequencies

Fits each set of phasors (time
Independent complex
amplitudes) to a left and right
going pressure wave

p(X) — Ae—ikx + Beikx
Calculates the reflection
coefficient
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Open End

End correction of 0.702cm
(0.76cm predicted by theory)
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magnitude of refl. coef.

phase of refl. coef.

Open End Revisited
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Exponential Horn
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On-going Project: Air Jet Amplifiers

Amplification depends on:
* Input frequency ®
* Input air pressure

Controlled air pressure
input
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Air flow with angular
frequency o
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Disturbance grows
exponentially over air jet
constrained by flue slit
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Air jet at the sharp edge
injects a volume flow also at
frequency  , causing a net
amplification effect
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Attenuator: prevents sustained

oscillations from occurring




