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Nonlinear adaptive decoupling PID control for the forced-circulation
evaporation system
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Abstract: Based on the principle of energy balance, the dynamic model of the forced-circulation evaporation system
is developed by using real operation data. The process of the forced-circulation evaporation is characterized by multiple
variables, non-linearity and strong coupling. A nonlinear adaptive decoupling PID control strategy combined with the
conventional PID controllers is introduced based on neural network and multiple models. The adaptive decoupling PID
controller is composed of a linear adaptive PID decoupling controller, a neural network nonlinear adaptive PID decoupling
controller and a switch mechanism. The PID parameters of this controller are determined by the multivariable generalized
predictive control law. The linear adaptive PID controller ensures the boundedness of the input and output signals in the
closed-loop system; the nonlinear adaptive PID controller improves the performance of the system. Finally, experiment
results show that this approach eliminates the coupling of each loop and improves the efficiency of evaporation.
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Fig. 1 Schematic diagram of the forced-circulation

evaporation system
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Fig. 2 The nonlinear decoupling PID controller
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Fig. 3 The result of the adaptive decoupling PID for the
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4 458 (Conclusion)
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