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Feedforward Decoupling Control for Variable Air Volume Air Conditioning System with
Three-parameter Based on Modified Single Neuron PID Algorithm
Chen Zongshuai Li Shaoyong He Dongchen Sun Zhidong
( School of Civil Engineering, Lanzhou University of Technology, Lanzhou, 730050 )

[ Abstract]  For the variable air volume air conditioning system (VAVACS) with characteristics of multi-parameter, nonlinear
and strong coupling effects among the main control loops, a design idea of feedforward compensation decoupling control policy
based on a modified single neuron PID algorithm (MSNPIDA)is proposed. Firstly, for three main control loops: the flow rate of
chilled/hot water (Qcwmw) and supply air temperature (7sa), the speed of supply air fan () and static pressure of supply air (Psa)
and the flow rate of indoor supply air (Osa) and indoor air temperature (7,), the feedforward compensation method is adopted to
construct the transfer function matrix of decoupling compensator in order to eliminate the coupling effect among them. Secondly, a
modified single neuron PID algorithm (MSNPIDA) is designed. On the basis of the errors and the variant rates of supply air
temperature, the static pressure of supply air and indoor temperature, this MSNPIDA can adaptively tuneweight value and gain

coefficient of three single neuron PID controllers’ parameters, respectively, and obtain the corresponding optimal values. Finally,
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the feedforward decoupling single neuron PID control systems based on MSNPIDA for VAVACS with three-parameter is

programmed and configured by MATLAB tool and then the corresponding simulations are carried out. The results show that the

feedforward decoupling single neuron PID control systems based on MSNPIDA for VAVACS with three-parameter are

theoretically feasible, and the corresponding control indexes of supply air temperature, the static pressure of supply air and indoor

temperature can meet the relevant requirements of air conditioning technical process.
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Fig.1 Flow chart of technical process and control for
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