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Improvement of automatic control method for surface cooling valve
of central air-conditioning
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(Xichang Satellite Launch Center, Xichang Sichuan 615000, China)

[ Abstract] The central air—conditioning of industrial production plants generally adopts incremental or positional PID control
methods in the refrigeration process, and directly controls the supply air temperature through the opening of the surface cooling
valve. However, this control method has a certain hysteresis, and in order to avoid violent oscillations, the P coefficient will be
adjusted as small as possible, resulting in slow response of the entire system and a long first start—up time. Although some people
have proposed optimization schemes such as segmented control and restricted integration, these schemes are highly dependent on the
experience of software developers and are not universal. Based on this background, this paper proposes a new control idea, taking
the water temperature in the surface cooler as the control object, and using P+PI to indirectly control the air temperature. In the
practice of a plant expansion air conditioning control software project, it is proved that the P+PI indirect controller has higher
accuracy and less vibration than the direct control of the air temperature through the valve opening. Moreover, the use of P control in
the innermost loop can avoid unexpected resonance caused by excessive nesting.
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Tab. 1 The value of the characteristic parameter of the surface
cooler
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Fig. 1 The heat transfer simulation model of the cooler under dry conditions
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Fig. 2 Simulation model of heat transfer temperature difference calculation
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Fig. 3 Simulation model of heat transfer coefficient calculation
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Fig. 4 PID algorithm simulation model
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Fig. 5 Fuzzy PID algorithm simulation model
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Fig. 6 Internal structure of fuzzy controller
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Fig. 7 P+PI control system simulation model
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Fig. 8 Incremental PID control simulation results
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Fig. 9 Fuzzy PID control simulation results

E 10 P+PIERFIHEEITER

Fig. 10 P+PI control simulation results
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Fig. 11 PI control actual operation result
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Fig. 12 P+PI control actual operation result
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Fig. 13 An extended application case of P+PI control in the steam

heating system of a plant
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