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Flow Velocity Measurement Based on Spatial Filter Principle Using Inserted Electrostatic Sensor

KAN Zhe'™ ,SHAO Fuqun® LI Qinghua’

(1. Liaoning ShiHua University ,Vocational and Technical College ,Fushun Liaoning 113001 ,China ;2. Northeastern University ,School of Information Science
and Engineering ,Shenyang 110004 , China ;3 China Petroleum Liaoyang Petrifaction Branch Company ,Liaoyang Liaoning 111003, China)

Abstract : The electrostatic sensor inserted pipes is successfully applied for measuring the velocity parameter of coal and
ensuring the safety during the gas/solid two phase flow convey. A new method of measuring flow velocity is proposed with
the inserted electrostatic sensor and the spatial filter measurement principle. The spatial filter measurement principle of
flow velocity is derived and obtained with point charge mathematical model of the electrostatic sensor inserted ,and it has
realized the online measurement of solid phase velocity that signal cut-off frequency is acquired with “3dB” principle.
The feasibility of this proposed velocity measurement method is proved with experiments,and in the laboratory the solid
phase velocity is measured in range of 2 m/s ~7 m/s. It is proved that this measurement velocity method of the spatial
filter measurement principle with the inserted probe is an effective measurement method.

Key words; flow velocity measurement; the spatial filter principle; the electrostatic sensor inserted ; measuring
velocity ; cut-off frequency
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