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Experimental research on nonlinear standing waves
field in a closed tube with varying cross-section

PENG Feng, FAN Yu-xian, LIU Dan-xiao, TONG Xiao-peng, YIN Yao, LIU Ke
(Institute of Acoustics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: For a closed tube with varying cross-sections(CTVCS), when the frequency of the first natural
anti-resonance is designed to be near twice of that of the fundamental resonance, the second harmonic
driven under the fundamental resonance frequency will be largely suppressed. Thus a high sound pressure
waveform with low harmonic distortion at the end of the tube can be obtained. Compared with the closed
tube of a constant cross-section, the properties of the second harmonic in CTVCS are rather complicated.
This research shows the trend of the acoustic pressure level of harmonics growing with the fundamental
component, but no discernible saturation.
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