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A Study on Control Method of VRV Air Conditioner
Based on Fuzzy PID Feedforward Control

Guo Zhaoming, Li Shujiang, Zhang Jun

(School of Information Science and Engineering. Shenyang University of Technology. Shenyang 110870, China)

Abstract: Variable refrigerant volume ( VRV) air — conditioning system with its comfort environmental protection and energy

saving characteristics have been a wider range of applications. but the system has features of multivariable. nonlinear and strong cou

pling. Based on the VRV room model, the mathematical relations of evaporator superheat refrigerant mass flow and electronic expan

sion valve are established by means of simulation experiment and mathematical modeling. Designing a fuzzy PID controller with feed

forward compensation, considers the degree of superheat and its difference value as input. through fuzzy reasoning setting PID con

troller parameters online. solves the problems of evaporator superheat degree controlling uncertainty. nonlinear and time — varying.

realizes controlling precision to the room: Secondly. the coupling phenomenon of mutual influence is produced according to the change

of room load. considering the change of total refrigerant flow outside of this room and its rate of change rate as input. the feedforward

compensator is designed based on fuzzy control, the electronic expansion valve opening is fixed. Then, the control method is verified
by simulation. and the variation of operating condition and load in different rooms of VRV central air conditioning system are simula
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A Study on Control Method of VRV Air Conditioner
Based on Fuzzy PID Feedforward Control

Guo Zhaoming, Li Shujiang, Zhang Jun

(School of Information Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: Variable refrigerant volume (VRV) air — conditioning system with its comfort environmental protection and energy
saving characteristics have been a wider range of applications, but the system has features of multivariable, nonlinear and strong cou-
pling. Based on the VRV room model, the mathematical relations of evaporator superheat refrigerant mass flow and electronic expan-
sion valve are established by means of simulation experiment and mathematical modeling. Designing a fuzzy PID controller with feed-
forward compensation, considers the degree of superheat and its difference value as input, through fuzzy reasoning setting PID con-
troller parameters online, solves the problems of evaporator superheat degree controlling uncertainty, nonlinear and time— varying,
realizes controlling precision to the room; Secondly, the coupling phenomenon of mutual influence is produced according to the change
of room load, considering the change of total refrigerant flow outside of this room and its rate of change rate as input, the feedforward
compensator is designed based on fuzzy control, the electronic expansion valve opening is fixed. Then, the control method is verified
by simulation, and the variation of operating condition and load in different rooms of VRV central air conditioning system are simula-
ted. The results show that the degree of superheat control method is feasible and effective, and it can be used for adjusting the degree
of superheat in coupling rooms accurately.

Keywords: VRV air conditioning system; fuzzy PID; feedforward compensation: degree of superheat
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