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Influence of geometrical parameters of water bottle with a neck on its

SHI Zhaodong LV Wei

vocalization frequency
MA Hao<+an LIU Hong-yu WU Jian-guang ZOU Yong

( School of Math and Physics Anhui University of Technology Ma’ anshan Anhui 243032 China)

Abstract: Aiming at the vocalization phenomenon of a bottle with a neck in the process of water injection the
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influence of geometrical parameters of the bottle on its vocalization frequency is investigated. The container in the
experiment is equivalent to Helmholiz resonance cavity. The relationship between the frequency and the geometric
parameters of the water bottle with a neck is obtained by using Helmholtz resonance system theory and verified by
experiments. In the experiment Adobe Audition CS6 is used to sample the recorded sound. The influence of the
change of geometric parameters on the sound frequency is explored by controlling the variables. The obtained data is
sorted out and analyzed. The experimental results show that the shorter the neck length of the bottle and the larger
the cervical cross—sectional area the higher the sound frequency. The change of the shape has no effect on the
sound frequency. The theory is in well agreement with the experiment and the sound phenomenon of bottle in the
process of water injection can be well explained by Helmholtz resonance system.

Key words: Helmholtz resonance cavity; sound frequency; water injection bottle; geometric parameter
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Measurement of air viscosity using double cylindrical resonators

DENG Yi4ging FAN Jun CUI Yue LUO Ying-ying JIN Long=xin CHEN Yi-hang
( School of Physics and Telecommunication Engineering South China Normal University Guangzhou Guangdong 510006 China)

Abstract: The propagation characteristics of sound waves in a closed cavity depends on viscosity of air. Based
on acoustic perturbation theory the air viscosity can be demonstrated to be measured by sonic interference using
double cylindrical resonators. Electric signal generated by sweep signal generator is converted into acoustic signal
through a speaker. The acoustic wave is reflected back and forth in the cavity to form a standing wave. The acoustic—
electric conversion is performed by a microphone and then the electric signal is input into frequency sweeper.
Using a frequency sweeper the actual resonance frequency of air can be measured and compared with theoretical
resonance frequency. It also can be used to calculate the air viscosity. The air viscosity at 24.5°C is measured to be
1.78x10pa * s and the relative error is 2.94% when compared with the recognized value. In order to explore the
effect of temperature on the air viscosity coefficient the air viscosity coefficient at different temperature is carried
out. The results show that the air viscosity coefficient increases with increasing temperature.
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