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Measurement of acoustic impedance of porous woven hoses in engine intake
systems in the presence of mean flow
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ABSTRACT

A porous tube, comprised of a resin-coated woven fabric has recently been used as an effective component for use in
intake systems of internal combustion engines to reduce the intake roaring. For the prediction of the acoustic
performance of an engine intake system with a porous woven hose, the acoustic wall impedance of the hose must be
known. Because of its peculiar acoustical and structural characteristics, the accurate measurement of the wall
impedance of a porous woven hose is not easy. A new measurement technique is proposed herein, that is valid over the
low to mid frequency ranges. The acoustics impedance is inversely estimated from an overdetermined set of measured
pressure transmission coefficients for specimens of different lengths and the reflection coefficient of end termination.
The method involves only one measurement, and, as a result, it is very simple. The measured TL for samples with
arbitrary conditions, arbitrary porous frequency, arbitrary length, and arbitrary mean flow condition, are in reasonably
good agreement with values predicted from curve-fitted impedance data.
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Fig. 1. Sound field in the porous duct system. Pressures
designated with the superscript '+' denotes the positive-
going (i.e., downstream) waves and those with '-' denotes
the negative-going (i.e., upstream) waves. M denotes the
Mach number.
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Fig. 2. Apparatus for the measurement of in-duct
acoustic characteristics of a porous woven hose.
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Fig. 3. An example of measured acoustic impedance of
porous ducts at varying mean flow conditions (£,=300).
(a) Resistance, (b) reactance.
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Fig. 4. Comparison of the measured and predicted
impedance by the use of a curve fitting model. Symbol
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