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Monitoring of operation parameters in a bubbling
fluidized bed using wire-mesh electrostatic sensors

ZHANG Wenbiao, YANG Binbin, CHENG Xufeng
(School of Control and Computer Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: In order to further study the flow dynamics of particles in the fluidized bed and optimize the operating
parameters of the fluidized bed reactor, real-time monitoring of the solids velocity profile and the charge distribution in
the fluidized bed is needed. Due to the high and uniform sensitivity distribution, the wire-mesh electrostatic sensors were
installed in a lab-scale bubbling fluidized bed to measure the velocity profile and the charge distribution of solid particles.
Cross-correlation calculation of the upstream and downstream signals was applied to calculate the velocity profile of solid
particles. Induced charges on the electrodes of the wire-mesh sensors were estimated by root mean square (RMS) of the
electrostatic signals. Based on charge distribution reconstruction algorithm, cross sectional charge distribution was
reconstructed using the induced charges from all the electrodes. The results indicate that the wire-mesh sensors can
capture the falling particles near the wall. Because of the influence from the solids velocity profile, induced charge on
electrode in the center of the bed is higher than that near the wall and the reconstructed charge distribution in the cross
section of the bubbling bed is relatively uniform.
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Fig. 2 Measurement principle of wire-mesh electrostatic sensors
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