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Extended Frequency Range of Impedance Tube
Measurement

FENG Shanyong, MO Fangshuo, ZHAO Yueying, SHENG

Shenguwo
(Institute of Acoustics, Tongji University,Shanghai 200092, China)

Abstract: The paper presents a new method for extending
the frequency range of impedance tube measurement. The
method is based on decomposing and measuring higher-order
mode waves in ducts and picking up (0, 0) mode of the
incident- and reflected-wave for the material of uniform
surface impedance. Therefore the normal-incidence absorption
coefficient and the acoustic impedance can be determined.
Compared with previous research, the limit of cut-off
frequency in the tube can be avoided and the frequency range
of measurement can be increased greatly. Finally, the
verification test with the proposed method is carried out by
adopting the single-microphone axial transmission system in a
large vertical impedance tube. From the test results, the
upper limit frequency of the tube is extended from 280 Hz to 2
000 Hz or higher.
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Fig.1 Schematic diagram of sound propagation in ducts
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Fig.2 Normal-incidence absorption coefficient by
single-microphone modal decomposition
method comparing with standard standing

wave tube method
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Fig.4 Normal-incidence absorption coefficient
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Fig.5 Random-incidence absorption coefficient
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