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OPTIMISATION OF A VOLTAGE MEASUREMENT AND CONTROL 
CIRCUIT FOR AN IMAGING ELECTROMAGNETIC FLOW METER 
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ABSTRACT 

This paper describes the optimisations conducted on an existing voltage measurement and control 
circuit to allow its use in a novel imaging electromagnetic flow meter. This flow meter is a multi-
electrode device that can construct a velocity profile in both single and multiphase flow applications.
Voltages are induced in the fluid flowing through the flow meter section due to the interaction of the 
fluid and the locally generated magnetic field. These voltages are detected by an array of electrodes 
and measured by a 7-channel system, based on the voltage measurement and control circuit. Each 
channel measures the potential difference between two electrodes in the flow cross section. The 
voltage measurement and control circuit comprises a very high amplification stage and an integral 
controller. The amplification stage is required to amplify the induced voltages of to , suitable for 
analogue-to-digital conversion. The integral controller acts to eliminate the DC error component 
introduced in the amplification stage to prevent the circuit from exceeding its operational dynamic 
range limit. The existing voltage measurement and control circuit design has several drawbacks. The 
very high amplification stage occasionally causes the circuit to exceed its operational dynamic range. 
In addition, the integral controller has a slow action response which results in a long settling time and 
offset error. These drawbacks were overcome in the optimised design - discussed in this paper. 
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Figure 6:  a) Normal operation of the existing and optimised VMC circuits.  
b) Transient operation of both circuits at start-up.
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