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Experimental study on the measuring method of
liquid metal flow with array electric potential probe

ZHANG Xiangfei's YANG Juancheng?, LU Ze', ZHANG Nianmei'

(1. School of Engineering Science, University of Chinese Academy of Sciences, Beijing 101408, China; 2. State Key Laboratory for

Strength and Vibration of Mechanical Structures, School of Aerospace, Xi'an Jiaotong University, Xi'an 710049, Shaanxi, China)

Abstract: Velocity measurement of opaque liquid metal plays a very important role in electromagnetic
metallurgy and nuclear energy fields, which can provide direct data support for the interpretations of
related phenomena. Based on the Ohm’s law in electromagnetism, a velocity measurement system
with multi array electric potential probes for metal fluids is developed. The probe arrangement, data
collection system and data processing method are all introduced in detail with the help of the flow
around a cylinder under a magnetic field. The influences of probe insertion and arrangement on the
measurement results are verified experimentally. The results show that the velocity error is about 5%
when the probe is inserted into the fluid about 2mm. But the measuring error caused by the probe
arrangement is 2. 5% ~10%, if the probe is close to the wall. In addition, the experiment also reveals
that the insertion of array probes into the fluid does not affect the measurement of fluctuation
frequency of the metal fluid and the frequencies of flow field are also not affected by the surrounding
probes.

Keywords: liquid metal; electric potential probe; MHD (Magnetohydrodynamics); magnetic field;

flow field measurement



