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Design of feedforward control system based on flow

characteristic curve of control valve

Chen Chen, Shang Qunli, Chen Yanyu
(School of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

When the flow disturbance is added to the liquid level control system, the feedforward control in the classical
control theory is to make the product of the feedforward link and the transfer function of the closed-loop system be
1, so that the output can fully reproduce the input. Because of the nonlinearity in the control system and the high
requirement of modeling accuracy, it is difficult to realize the feedforward control in engineering. Based on the liq-
uid level control system, this paper proposes to determine the feed-forward compensation coefficient by using actual
working condition parameters, regulating valve position, flow rate in pipeline and liquid level of water tank. The
control valve position and the flow in the pipeline are determined by the flow characteristic curve of the control
valve. In actual production, there is a non-linear relationship between valve position and flow rate, which leads to
the inconsistency of feed-forward compensation coefficient under different liquid level and different interference.
That is, the feedforward compensation coefficient calculated under certain working conditions cannot be applied to
other working conditions. Therefore, this paper further proposes a method to compensate the nonlinearity of the
valve position, changing the flow characteristic curve of the valve, and make the relationship between the valve po-
sition and flow be linear. This method makes the feedforward compensation coefficient fixed under different liquid
level and different interference. The effectiveness of the method is verified by simulation and experiment.

Key words: feedforward, nonlinear compensation, flow characteristic curve, liquid level control system, in-

terference flow
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