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Research on measurement method of non-full tube liquid flow

rate based on C'D technique

Gao Heming, Song Xiaowen, Zhou Honglin, Ku Shuaichao, Zhao Heng

(School of Mechanical and Precision Instrument Engineering, Xi'an University of Technology, Xi'an 710048, China)

Abstract ; In order to meet the current demand for liquid flow velocity measurement in miniaturized equipment, a new method suitable for
measuring fluid velocity in non-full tube is proposed by combining spatial filtering velocity measurement with capacitively coupled
contactless conductivity detection ( C*D) technology. A C'D sensor with an axial two-electrode structure is designed. The three-
dimensional simulation model of the sensor is established using COMSOL simulation software, and the spatial sensitivity distribution
characteristics of the sensor is analyzed. The principle of liquid velocity measurement is theoretically deduced based on the spatial
filtering effect of the sensor, and the mathematical expression of velocity measurement is obtained using the method of equivalent peak
frequency. On this basis, a set of C*D liquid flow velocity measurement system that is suitable for spatial filtering was designed, and the
good spatial filtering effect of G*D sensor was verified with this measurement system. The experiment results show that the measurement
method has good feasibility. In the velocity range of 1.39~2.35 m/s, the absolute error of measured velocity is within 5%.
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