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Dual-rate Adaptive Control Driven by Virtual Unmodeled Dynamics

Compensation in Industrial Heat Exchange Process
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Abstract Industrial heat exchanging process is a complex industrial process, in which of heat exchange between steam
and circulating water aims to ensure water temperature within the target range formatted by users. As a result of
steam pressure fluctuation, returned water flow-rate fluctuation and fouling in heat exchanger, the parameters of a plant
model may vary frequently, which is why the integral action loses its effectiveness. When the above disturbances occur
violently and frequently, the integral action of cascade control would fail. This would cause fluctuations on the steam
flow-rate and the supplied water temperature, or even lead to serve system resonance. To solve the above problems,
in this paper, considering the heat exchange process runs near its operating point, low-order linear models and virtual
unmodeled dynamics are used to express plant model. By combining the dual-rate control technique and adaptive signal
method, an adaptive dual-rate controller is proposed, whose inner loop feedback variable is the steam flow and whose
outer loop feedback variable is the supply water temperature. The stability of the control system ia analyzed theoretically.
A semi-physical simulation experiment using the mechanism model as the virtual plant. The result shows that the control
method proposed in this paper has adaptive capacity without any identification, and that the supply water temperature

can also be controlled within the target range of process requirements.
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Fig.1 Flow chart of industrial heat exchange process
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Fig.2 Block diagram of dual-rate cascade control in industrial heat exchange process
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Fig.5 Semi-physical simulation platform based on Siemens S7-300
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under the control method in this paper
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®1 POKIREZIEREPHN HEER (°C)

Table 1  Evaluating indicator of supply-water temperature (°C)
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Fig.9 Supply-water temperature and control law «

under traditional self-tuning cascade control
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