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Abstract  The noise problem of vacuum toilet is an important factor affecting the user experience of negative
pressure drainage. By changing the working parameters of the vacuum toilet system, such as flushing volume,
gas-liquid ratio, and vacuum degree, the influence of various factors on the noise from vacuum toilet was
investigated, and some parameter adjustment suggestions were proposed. The results showed that the noise from
vacuum toilet could be reduced by increasing the flushing volume. The influence of the flushing volume on the
noise of the vacuum sitting toilet was more significant effect. The maximum noise of the vacuum sitting toilet
could be reduced about 5 dBA by increasing the flushing volume by 1 L. The noise of vacuum urinal increased
with the increase of gas-liquid ratio, and the maximum noise of vacuum urinal decreased by 12 dBA when the
gas-liquid ratio decreased by 15. The higher the vacuum degree of the system was, the greater the noise of the
vacuum urinal was. The maximum noise of the vacuum urinal was reduced by 5~8 dBA when the vacuum
degree of the system was reduced by 0.03 MPa. Under the same conditions, the noise of vacuum sitting toilet
was higher than that of vacuum squatting toilet. The quantitative relationship model of toilet noise with flushing
volume, 'gas-liquid ratio and vacuum degree was established. It was concluded that the minimum noise was
obtained when the system vacuum degree was -0.04 MPa, flushing volume was 1.7 L and gas-liquid ratio was
2.5. At this time, the maximum noise of vacuum squatting toilet was reduced to 79.8 dBA and the maximum
noise of vacuum sitting toilet was reduced to 81.9 dBA. This study can provide reference for reducing the
flushing noise of vacuum urinal with negative pressure drainage and improving the use experience.

Keywords negative pressure drainage; vacuum toilet; noise; gas-liquid ratio; vacuum degree
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