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ABSTRACT

The three-parameter calibration method has been proven to be more accurate than the transfer function method
and the microphone exchange method in water-filled impedance tubes, and can effectively correct errors such as mi-
crophone sensitivity and microphone position. However, there are still some potential factors that need to be addressed,
such as the plane wave assumption, the change of wave speed and density caused by water temperature, and human
errors that may occur during the experiment. These factors affect the measurement accuracy and experimental effi-
ciency. This study is dedicated to improving the accuracy of measuring the positive sound absorption coefficient in
water-filled impedance tubes. We tried to adjust different measurement parameters, including the water level height
used during measurement, the way of measuring the water level, the optimization of the material installation process,
the calibration cycle, etc., and compared the errors with the free liquid surface theoretical value as a reference. The
experimental results show that adjusting the experimental process, improving the measurement method, and other
related settings can help improve the measurement accuracy. By replacing the observation of the scale with weighing
and selecting water surfaces that are close to each other for calibration, the root mean square error of the amplitude of
the free liquid surface reflection coefficient reaches 0.004 and the phase is 0.397 degrees in 12 measurements within
half a year. This study aims to establish a standard measurement process for water-filled impedance tube experiments
for reference by subsequent research and practical applications.
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