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Abstract: Multi input multiple output (MIMO) systems exhibit strong coupling relationships among multiple variables
on the cooling side of variable air volume heating, ventilation and air condition (HVAC) systems. It is difficult for a tradi-
tional univariate control method to handle the coupling relationships between multiple variables, which may cause fluctua-
tions in other variables when adjusting one variable, leading to an increased energy consumption, or compromised comfort.
To ensure the stable operation of variable air volume HVAC systems, a MIMO energy-saving control method for the cooling
side of variable air volume HVAC systems is proposed, which combines generalized predictive control (GPC) with adaptive
moment estimation (Adam). By fitting the unit parameters under variable air volume conditions in MIMO systems, the heat
transfer relationship between the HVAC circuit and the cooling circuit is defined to solve the real-time energy consumption on
the cooling side of the air conditioning system and calculate the cooling energy consumption of the variable air volume HVAC
system. Based on the GPC feedback correction mechanism. a linear controller model is designed to explicitly handle the cou-
pling relationship of MIMO systems, regulate multiple variables through the predictive model, and avoid conflicts in univari-
ate control. On this basis, according to the convergence principle of the Adam algorithm, the air conditioning cooling pa-
rameters are initialized to compensate for model errors and operating conditions changes while generalizing the cooling param-

eters, thereby maintaining the effectiveness of decoupling control. Further, energy-saving control strategies are generated
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to achieve energy-saving control on the cooling side of MIMO variable air volume HVAC systems. Experimental results show

that the proposed method can reduce the power consumption on the cooling side of the HVAC to 1 100 kWh, and achieves a

better cooling performance under constant temperature and humidity conditions.

Keywords: GPC controller; Adam algorithm; MIMO system; variable air volume HVAC; air conditioning cooling

side; energy saving control
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