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Measuring flow velocity by flow method based on
Bernoulli’s principle

SONG Lian-peng, SUN Yu, ZHOU Li
(Basic Science Department, Dalian Naval Academy, Dalian 116018, China)

Abstract: For an open bottle with holes in the side wall, the time for water to flow out has a
quantitative relationship with the pressure at the water outlet. Based on Bernoulli’s principle, there is
also a quantitative relationship between the water flow velocity and the pressure. Therefore, a method
of measuring the water flow velocity in the water pipe by measuring the time to flow out was pro-
posed. A test bottle and an oxygen pump were used to build a test system to measure the water flow
velocity, and the quantitative relationship between the water outflow time and the water flow velocity
was deduced.
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Correction of dispersion relation of

Faraday waves in xanthan gum solution

GAO Yun-hao*, WANG Wei*, ZHOU Luqun®
(a. Yuanpei College; b. School of Physics, Peking University, Beijing 100871, China)

Abstract ;. Stable standing wave patterns, termed Faraday waves, will appear on the free fluid sur-
face subjected to a vertical harmonic oscillation under certain conditions. For xanthan gum solution,
Landau’s classical dispersion relation of surface gravity-tension wave is applicable only for the low fre-
quency region. In order to obtain the dispersion relation over a larger frequency range, a theoretical
correction should be made considering viscous effect and shear thinning effect. The analysis showed
that the viscous effect introduced a fourth power of frequency dependence to the dispersion relation.
And the shear thinning effect, quantitatively described by power law equation, weakened the viscous
effect at high frequencies. The dispersion relation over a wide frequency range was measured for the
xanthan gum solution in a cylindrical container, and the rationality of the theoretical correction was
verified quantitatively.
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