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Development of Liquid Density Measurement Sensor
Using the Natural Frequency of a Pipe

Kyung Ho Chang, Yong Jae Lee , Kwang Pyo Kim and Byung Duk Ahn
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Abstract

For the development of liquid density measuring sensor using the natural frequency of a pipe, its
principle and construction method were described. The stainless steel pipe, which has length of 32
cm , inside diameter of 2.3 cm and outside diameter of 2.5 cm, was used for the sensor. The exciting
coil and the photo sensor were used to excite and to pick-up it, and the feedback circuit was
designed to continue its vibrating. The natural frequency was consistent with the result of the
spectrum analysis. It had a linearity of 0.0027 % and a sensitivity of 0.032 % in liquid density range
from 0.8 g/cm3 to 1.4 g/cmg and its frequency variation ratio was 0.024 %/ °C in temperature range
from 10 °C to 35 °C.
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Fig. 1. Schematic diagram of vibrating pipe
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Fig. 2. Schematic diagram of the electrical circuit
for natural frequency measurements
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